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ONSOZ

Bu tez calismasi, Kafkas Universitesi Fen Bilimleri Enstitiisii Kimya Anabilim Dali
Doktora programinda yapilmistir. Calismada iki degerlikli gecis metalleri [Mn(II),
Co(II), Ni(II), Cu(I), Zn(II), Cd(II) ve Pb(Il)], p-metilbenzoik asit ile nikotinamid ve
tirevleri (dietilnikotinamid ve izonikotinamid) kullanilarak 21 adet kangsik ligand
kompleksi sentezlenmis, yapilari elementel analiz, termik analiz, kiitle analizi, toz X-
Ray, tek kristal X-Ray, IR, lH—NMR, BC.NMR ve UV spektroskopileri kullanilarak

aydinlatilmastir.

Calismayi planlayan, yoneten ve her asamasin titizlikle takip eden Kafkas Universitesi
Fen-Edebiyat Fakiiltesi Kimya Boliim Baskan1 Sayin Prof. Dr. Hacali NECEFOGLU’na

sayg1 ve tesekkiirlerimi sunmay1 bir borg bilirim.

Komplekslerin molekiiler ve kristal yapilarinin X-Ray analizi ile aydinlatilmasinda

olaganiistii yardimindan dolay1 Sayin Prof. Dr. Tuncer HOKELEK ’e ¢cok miitesekkirim.

Sentezlenen komplekslerin Kiitle ve NMR spektrumlarinin alinmasinda yardimci olan

arkadasim Sayin Prof. Dr. Miinevver SOKMEN’e ¢cok tesekkiir ederim.

Sentezlenen komplekslerin UV spektrumlarinin alinmasinda ve IR spektrumlarinin ve
NMR piklerinin yorumlarinda yardimci olan Sayin Prof. Dr. Haydar YUKSEK e ¢ok

tesekkiir ederim.
Sentezlenen komplekslerin UV spektrumlarinin alinmasinda ve IR spektrumlarinin ve
NMR piklerinin yorumlarinda yardimci olan Sayin Dr. Onur AKYILDIRIM’a cok

tesekkiir ederim.

Sentezlenen komplekslerin toz X-Ray ve IR spektrumlarinin alinmasinda yardimci olan

arkadasim Sayin Dog. Dr. Hilmi NAMLI’ya ¢ok tesekkiir ederim.
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Termik analiz sonug¢larinin yorumlanmasinda, tezin yaziminda ve diizeltmelerinde

yardimci olan Sayin Dr. Ozgiir AYBIRDIye cok tesekkiir ederim

Ayrica egitim hayatim boyunca maddi ve manevi desteklerini esirgemeyen sevgili
babam Sahin CIMEN ve rahmetli sevgili annem Siikran CIMEN’e, doktora tez
calismamin her aninda beni destekleyen sevgili esim Sevilay CIMEN ve oglum Berke
CIMEN’e siikranlarimi sunarim.

Bu tez ¢aligmasi rahmetli annem Siikran CIMEN e ithaf olunur.

Bu tez ¢alismasi 2010-FEF-25 nolu proje kapsaminda Kafkas Universitesi Arastirma

Fonu tarafindan desteklenmistir.
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OZET

Bu calismada Mn(II), Cd(II), Co(II), Ni(Il), Cu(I), Zn(II) ve Pb(Il) metallerinin p-
metilbenzoik asit (p-MBA) ve biyolojik oneme sahip nikotinamid (NA) ve tiirevleri

(dietilnikotinamid (DENA) ve izonikotinamid (INA)) ile 21 adet yeni kompleksleri

sentezlendi:

[Mn(CsH70,)2(H20)4] (1) [Zn(CsH70,)2(H,0),] (2)
[Cd(CsH;0,),(H,0),] 3) [Pb(CsH;0,),(H,0),] 4)
[Mn(CgH;0,),(CsHgN,O),(H,0),] 5) [Co(CsH,0,),(CsHgN,O),(H,0),] (6)
[Ni(CgH;0,)2(CsHgN,0),(H,0),] (@) [Cu(CgH;0,),(CsHgN,O),(H,O)'H,O (8)
[Zny(CsH702)4(H,0),1[Zny(CsH702)4(CHgN20)12H,0 - (9)  [Cd(CsH70,)2(CsHgN»0),(H,0),] (10)
[Pb(CsH;0,)2(CeHeN,0),H,O (1) [Mny(CsH70,)4(C1oH14N20)2(H,0)] (12)
[Co(CgH70,),(C1oH4N,0),(H,0),] (13)  [Ni(CgH;0,),(C1oH14N,0),(H,0),] 14)
[Cu(CsH;0,),(C1oH14N,0),(H,O)] H,O (15)  [Zny(CgH70,)4(C1oH4N,0),] (16)
[Co(CgH70,),(CsHgN,O),] (17)  [Ni(CgH;0,),(CsHgN,0),(H,0),] H,O (18)
[Cu(CsH70,)2(CsHeN,0),] 2H,0 (19)  [Cua(CsH70,)4(CsHgN,O)s] (20)
[Cd(CsH70,)2(CeHeN,0),(H,0)] H,O (21)

Komplekslerin yapilar1 elementel analiz, kiitle spektrometresi, 1H—NMR, 13 C-NMR, IR,
UV, termik analiz ve toz X-Ray spektroskopi verileri ile karakterize edilmistir. 10 adet
kompleksin yapis1 tek kristal X-isim1 difraksiyonu ile belirlenmistir. Kursun
kompleksleri polimer yapili olup bunlardan 4 nolu kompleksin merkezi atomunun sekiz,
11 nolu kompleksinin merkezi atomunun ise alti koordinasyonlu olduklar
digiiniilmektedir. 8 ve 19 nolu komplekslerin kare diizlemsel, 15, 16 ve 20 nolu
komplekslerin kare piramidal, 9 nolu kompleksin trigonal bipiramidal ve tetrahedral,

diger komplekslerin ise oktahedral geometriye sahip olduklar belirlenmistir.
2012, 285 sayfa

Anahtar sozciikler: Mn(II), Cd(II), Co(Il), Ni(Il), Cu(Il), Zn(II) ve Pb(II) kompleksleri,

p-metilbenzoik asit, nikotinamid, izonikotinamid, dietilnikotinamid, kristal yapi.



ABSTRACT

In this study, the 21 new complexes of Mn(II), Cd(II), Co(II), Ni(Il), Cu(Il), Zn(II) and
Pb(Il) with p-methylbenzoic acid (p-MBA), and with biologically active nicotinamide
and derivatives of nicotinamide (diethylnicotinamide (DENA) and isonicotinamide

(INA)) have been synthesized:

[Mn(CsH70,)2(H20)4] (1) [Zn(CsH70,)2(H,0),] (2)
[Cd(CsH70,),(H,0),] (3)  [Pb(CsH;70,),(H,0),] )
[Mn(CsH70,),(CsHgN,0),(H,0),] (5)  [Co(CsH70,)2(CsHeN,0),(H,0),] (6)
[Ni(CsH70,)2(CsHsN20)2(H0),] (7N [Cu(CsH70,)2(CsHN»0)2(H,0)H, O 3)
[Zny(CsH702)4(H,0),1[Zny(CsH702)4(CHgN20)12H,0 - (9)  [Cd(CsH70,)2(CsHgN»0),(H,0),] (10)
[Pb(CsH;0,)2(CeHeN,0),H,O (1) [Mny(CsH70,)4(C1oH14N20)2(H,0)] (12)
[Co(CsH702)2(C1oH 14N 0),(H,0),] (13)  [Ni(CgH702)2(C10H14N20)2(H20)2] (14)
[Cu(CsH70,)2(C1oH1sN>0),(HO0) H,O (15)  [Zny(CsH702)4(C1oH1aN20),] (16)
[Co(CsH70,)2(CsHsN20)s] (17)  [Ni(CgH702)2(CsHsN20)2(H20)2] H,O (18)
[Cu(CsH70,)2(CsHeN,0),] 2H,0 (19)  [Cua(CsH70,)4(CsHgN,O)s] (20)
[Cd(CsH70,)2(CeHeN,0),(H,0)] H,O (21)

The complexes were characterized by elementel analysis, mass spectrometry, 'H-NMR,
BC-NMR, thermic analysis, powder X-Ray difraction, IR and UV-vis techniques.
Crystal and molecular structures of ten complexes were determined by X-ray analysis.
The complexes of lead have polymeric structures and coordination number of the
central atom the complex 4 is eight, the one of the complex 11 is six. Complexes 8 and
19 have square-planar, complexes 15, 16 and 20 have square-pyramidal, complex 9 has
trigonal bipyramidal and tetrahedral, and the others complexes have octahedral

geometries.

2012, 285 pages
Key Words: Mn(II), Cd(II), Co(Il), Ni(Il), Cu(l), Zn(II) and Pb(Il) complexes, p-
methylbenzoic acid, nicotinamide, isonicotinamide, diethylnicotinamide, crystal

structure.
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1. GIRIS

p-Metilbenzoik asit bilesiklerinin kozmetik iirtinlerinin iiretiminde kullanilmasindan
dolay1 biyoanorganik kimyada ligand olarak kullanilmasi énem kazanmistir. Ayrica p-
Metilbenzoik asidin bazi metal kompleksleri, polimerik yapiy1 etkinlestirmeleri

sebebiyle giiniimiizde daha ¢ok tercih edilmektedirler.

p-Metilbenzoik asidin yapisi Takwale ve Pant tarafindan aydmlatilmistir [1]. p-
metilbenzoik asit, p-toluik asit veya kritiminik asit olarak bilinir. Baz1 endiistri
proseslerinde polietilen tereftalatin tiretiminde kullanilir ve p-ksilenin tereftalik aside
oksidasyonu sirasinda ara iiriin olarak bulunabilir. Pratikte suda zor ¢oziinen ama

asetonda iyi ¢oziinebilen beyaz kristal goriiniimiinde kat1 bir maddedir.

//O
C
N\
OH
Sekil 1.1. p-Metilbenzoik Asidin Yapisi

H;C

Yukarida agik formiilii verilen bilesigin kapali formiilii CgHgO, olup, molekiil agirlig
136,15 g/mol’dur. IUPAC adi1 4-metilbenzoik asit veya p-toluik asittir. Erime noktasi
177-180 °C iken bozunma noktas1 274-275 °C’dir [2].

Zakzeski ve Bell tarafindan, oksijen ve oksidatif vanadyum varliginda rodyum ile

kataliz edilerek toluene karbonil grubu baglanmis ve p-toluik asit elde edilmistir [3].

Li ve arkadaslar1 tarafindan, 288 K ve 370 K’de, atmosfer basincinda, su, asetik asit,
triklorometan, N, N-dimetilasetamid ve N-metilpirolidon ¢oziiciilerinde 4-metilbenzoik

asidin ¢Oziiniirliigii tayin edildi [4].

Allopurinoliin sudaki c¢oziiniirliigiine p-toluik asidin etkisi Ammar ve FElnahhas

tarafindan incelenmistir [5].



2. p-METILBENZOIK ASiT KOMPLEKSLERI

2.1. p-Metilbenzoik Asitin Molekiiler Kompleksleri

[-siklodekstrin kullanarak 2-, 3- ve 4-metilbenzoat anyonlarinin ayrilmasina etki eden

faktorler Ferguson ve arkadaslar tarafindan incelenmistir (Sekil 2.1) [6].

-00C -00C "00C
CHs
CHs
CHs
2-MB- 3-MB- 4-MB-

Sekil 2.1. Metilbenzoat anyonunun geometrik izomerleri [6].

4.,4'-bipiridin ile p-metilbenzoik asidin 1:2 mol oranindaki ko-kristalinde karboksilik

asit-piridin supramolekiil saglamligin1 Sudhakar ve arkadaslar1 incelemislerdir [7].

Bilesigin kristal verileri: molekiil formiili [(C;oHsN2)(CsHgO5)2], Ma = 428,49 g/mol,
kristal sistemi monoklinik, uzay grubu P2,c olan bilesigin birim hiicre parametreleri: a
=7,866 (4) A, b=6,097 (3) A, ¢ =23,383 (11) A, f=92,481 (5)°, V= 1120,4 (10) A®,
Z =2 (Sekil 2.2) [7].

W’Wj% %

O—H====N \

R = <

Heterocate i
Heterocatemer erocatemer (1)

Sekil 2.2. 4,4"-bipiridin ve 4-metilbenzoik asidin 1:2 ko-kristalde heterokatemer

supramolekiilleri [7]



Ichihara ve arkadaglari, p-metilbenzoik asidin enzimatik hidroksilasyonu konusunda

calismislardir [8].

Kovat ve digerleri [Mg70Alp30(OH)2](C7H7CO2)030 H2O formiillii kompleksin yapisini

termik analiz ve X-Ray analizi ile incelemistirler (Sekil 2.3) [9].

(b)
Sekll 2.3. [Mg0.7()A10.30(OH)2](C7H7C02)O.30'H20 kompleksinin modelleri [9]



Shintaro Misaki ve arkadaslari, 4-metilpiperidinyum hidrojen bis(p-metilbenzoat) ve
piperidinyum hidrojen  bis(p-metilbenzoat) komplekslerinin  kristal ~ yapilarini
aydnlatarak molekiillerdeki kisa hidrojen baglarini incelemislerdir (Sekil 1.2 ve 1.3)
[10].

4-metilpiperidinyum hidrojen bis(p-metilbenzoat) bilesiginin kristal verileri: molekiil
formiiliit CeH4N"C¢H; 5047, Ma = 371,48 g/mol, kristal sistemi prizmatik b, uzay grubu
P2y, olan bilesigin birim hiicre parametreleri: a = 19,260 (2) A, b = 8,0061 (5) A, c=
14,065 (1) A, =94,391 (7)°, V=2162,5 (3) A®, Z = 4 (Sekil 2.4) [10].

c27

C2y

c23

‘. ci13

Sekil 2.4. 4-metilpiperidinyumhidrojenbis(p-metilbenzoat)’1n molekiil yapis1 [10].

Piperidinyum hidrojen bis(metilbenzoat) bilesiginin kristal verileri: molekiil formiilii
CsH|oN"Ci¢H 5047, My = 357,45 g/mol, kristal sistemi pirizmatik ¢, uzay grubu Pcan
olan bilesigin birim hiicre parametreleri: a = 10,292 (1) A, b =25,248 (4) A, c=17,763
) A, v=2017,2 (5) A®, Z = 4 (Sekil 2.5) [10].



Sekil 2.5. Piperidinyumhidrojenbis(p-metilbenzoat)’1n molekiil yapisi [10]

2.2 p-Metilbenzoik Asidin Metal Kompleksleri

2.2.1 p-Metilbenzoik Asidin Skandiyum Kompleksi

Bryzska ve arkadaslari, skandiyum(IIl) p-metilbenzoat kompleksinin termal

bozunmasini incelemislerdir [11].

2.2.2 p-Metilbenzoik Asidin Lantan Kompleksi

Zhang ve digerleri, [Lax(p-MB)s(phen),]o H,O molekiiliiniin yapisimt IR spektrumu ve

elementel analiz ile aydinlatarak termal par¢alanma mekanizmasini incelemislerdir [12].

2.2.3 p-Metilbenzoik Asidin Samaryum Kompleksi

Sulu alkalin ¢ozeltisinde 4-metilbenzoik asit ve Sm(NOj3); 1n hidrotermal reaksiyonu ile

[Sm3(CsH70,)9], koordinasyon polimeri Feng tarafindan elde edilmistir [13].

Bilesigin kristal verileri: molekiil formiilii [Sm3(CgH702)9],, Ma = 1667,27 g/mol,
kristal sistemi monoklinik, uzay grubu P2,/n olan bilesigin birim hiicre parametreleri: a
= 13,8527 (4) A, b = 22,5008 (7) A, ¢ = 21,8191 (8) A, = 96,580 (3)", V = 6756,1 (3)
A3, Z = 4 (Sekil 2.6) [13].



Catena-poli [bis(,u—4—metilbenzoat—1c2 0, O)heptakis(u -4-metilbenzoat-x’0,0":0)]

trisamaryum kompleksinde, ii¢ bagimsiz Sm(III) atomundan ikisi bozulmus kare-
antiprizmatik koordinasyon diizende sekiz-koordineli iken, {i¢iinciisii ise biraz bozulmus
trigonal-prizmatik yapida dokuz-koordinasyonludur. Metal merkezi, dort tridentat, {ic
bidentat ve iki monodentat metilbenzoat anyonu ile koprii seklinde koordinedir ve

polimerik zincir b-eksenine paralel bigimlenmistir.

Sekil 2.6. [Sm3(CgH70;)9],, bilesiginin kristal yapis1 [13]

[Sm(p-MB);phen], kompeksini Zhang ve arkadaslari sentezlemisler ve kompleksin
yapisint UV, IR, TG-DTG ve elementel analiz yontemleri ile aydinlatmiglardir. TG-

DTG tekniginde termal bozunma mekanizmasi incelenmistir [14].



2.2.4 p-Metilbenzoik Asidin Oropyum Kompleksleri
Zhang ve arkadaslari, [Eus(CsH70,)9], kristalini sentezlemislerdir [15].

Bilesigin kristal verileri: molekiil formiilii [Euz(CgH705)9],,, Ma = 1672,10 g/mol, kristal
sistemi monoklinik, uzay grubu P2;/n olan bilesigin birim hiicre parametreleri: a =
13,8417 (4) A, b=22,4998 (7) A, ¢ =21,8170 (7) A, f=96,490 (2)", V= 6751,0 (4) A®,
Z=4,T=296 K [15].

Catena—poli[[hekzakis(y—4—metilbenzoat—zc2 0,0"x"0,0": O-trieuropiyum(III)]-tris(u-4-

metilbenzoat)-x*0,0":x°0:0":0] kompleksinde, ii¢ bagimsiz Eu(Ill) atomundan ikisi
bozulmus kare-antiprizmatik koordinasyon diizende sekiz-koordineli iken, iigiinciisii ise
biraz bozulmus trigonal-prizmatik yapida dokuz-koordinasyonludur. Metal atomlar iki
bidentat ve yedi tridentat metilbenzoat guruplar ile b-ekseni yoniinde dogrusal zincir

seklinde baghdir (Sekil 2.7).

Sekil 2.7. [Eu3(CgH70,)0], bilesiginin kristal yapis1 [15].



Eu(PTA)(TTA),TPPO, (PTA = p-toluik asit, TTA = a-tenoiltrifloroaseton, TPPO =
triositilfosfin oksit) kompleksin sentezi ve floresans oOzellikleri Zhan ve arkadaslar

tarafindan incelenmistir (Sekil 2.8) [16].

: 42

Sekil 2.8. Eu(PTA)(TTA),TPPO; bilesiginin molekiil yapisi [16].

[Eus(CsH70,)9] molekiiliiniin sentezi Jin ve arkadaslan tarafindan yapmais olup, catena-
poli[ Eu(IIl)-tri-u-4-metilbenzoat-0:0,0";0,0,0";0,0":0'], kompleksinde her Eu(IIIl)
iyonu dokuz oksijen atomu ile koordinasyondadir ve ii¢ Eu(II) atomu trimerik bir iinite
bicimindedir. Bu trimerik iiniteler koprii durumundaki selat karboksilatlar ile bir

boyutlu polimer zincir seklinde baghdir [17].

2.2.5 p-Metilbenzoik Asidin Terbiyum Kompleksleri

Li ve calisma grubunun sentezledigi {[Tb(p-MB),(H,0)],(4,4'-bipy),}, kompleksinin

luminesans 6zellikleri incelenmis ve kristal yapisi aydinlatilmistir [ 18].

Bilesigin kristal verileri: molekiil formiili {[Tb(p-MB),(H,0),1,(4,4'-bipy)2},, Ma =
834,64 g/mol, kristal sistemi monoklinik, uzay grubu P2,/n olan bilesigin birim hiicre
parametreleri: a = 0,97401 (10) nm, b = 2,6058 (37) nm, ¢ = 1,45777 (8) nm, S = 96,108
(2), V=3,678 (6) nm’, Z = 4 olarak belirlenmistir [18].



[Tba(p-MB)e(Phen),] kompleksinin termal bozunmasimi TG-DTC SEM ve IR teknigi ile

Zhang ve ¢alisma grubu tarafindan incelenmistir [19].

2.2.6 p-Metilbenzoik Asidin Disprosiyum Kompleksleri

Li ve arkadaslari, [Dy,(p-MB)s(Phen),] kompleksinin kristal yapisini incelemislerdir.
Asimetrik iinitede iki tane bagimsiz biniikleer kompleks vardir ve ikiside simetri
merkezlidir. Birincisinde Dy(IIl) iyonu iki koprii 4-metilbenzoat grubu ile ikincisinde
ise Dy(Ill) iyonu dort koprii 4-metilbenzoat grubu ile baghdir. Kalan 4-metilbenzoat
grubu ve 1,10-fenontrolin iinitesi bir metal iyonuna bidentat modunda koordinelidir

[20].

2.2.7 p-Metilbenzoik Asidin Mangan Kompleksleri

[Mn(CgH70,)4(C19HsN7),] kristalini; mangan(Il) kloriir, 4-metilbenzoik asit ve 2,2'-

bipiridil kullanarak Song ve arkadaslar sentezlemislerdir [21].

Bilesigin kristal verileri: molekiil formiilii [Mn(CgH;0,)4(Ci0HsN2)2], Ma = 753,68
g/mol, kristal sistemi ortorombik, uzay grubu Pccn olan bilegigin birim hiicre
parametreleri: a = 13,6159 (2) A, b = 14,2585 (2) A, ¢ = 19,5732 (3) A, V =3779,99
(10) A®, Z=4, T=273 K (Sekil 2.9) [21].

Mononiikleer kompleks olan [Mn(CgH70,)4(C19HsN;),] molekiiliinde, Mn(II) iyonu bir
2,2'"-bipiridil ligandimin iki N atomu ve dort 4-metilbenzoat anyonun dort karboksilat
oksijen atomu ile bozuk oktahedral koordinasyon geometrisindedir. Kristal yapida

Molekiiller aras1 hidrojen baglan ve z-r etkilesimleri ile saglamlasmistir [21].



Sekil 2.9. [Mn(CsH70,)4(CoHsN>),] kristalinin molekiil yapist [21].

Ma ve arkadaglari, mangan(Il) kloriir, 4-metilbenzoik asit ve 2-(2-Piridil)benzimidazol

kullanarak [Mn(CgH70,)4(CoHsN>),] kompleksini sentezlemislerdir [22].

Sekil 2.10. [Mn(CgH70,)»(C12H9N3)] kristalinin molekiil yapist [22].
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Bu bilesikte Mn(II) merkezi iic bidentat selat (iki p-toluat ligandi ve bir 2-(2-
piridil)benzimidazol) ligandi ile cevrilidir. Bunlar ¢ok bozulmus oktahedral geometri
gostermektedir (Sekil 2.10). p-Toluat ligandlart arasindaki molekiiller aras1 C-H O
hidrojen baglar ile molekiiller sonsuz zincir seklinde baglidirlar her iki komsu zincirler
p-toluat ligand1 ve 2-(2-Piridil)benzimidazol arasindaki N-H O ve C-H O hidrojen
baglar ile daha fazla birbirine baglanmistir [22].

Bilesigin kristal verileri: molekiil formiilii [Mn(CgH70,)4(CioHgN»)2], Ma = 520,43
g/mol, kristal sistemi monoklinik, uzay grubu P2;,c olan bilesigin birim hiicre
parametreleri: a = 7,582 (2) A, b= 17,482 (5) A, ¢ = 18,731 (5) A, = 100,368 (4)", V
=24423 (11) A, Z=4,T= 295K [22].

[Mn,02(p-CH;3-CsHy-COO)16(H20)4] 3H20 ve [Mn2012(p- CH3-CsHy-COO)16(H20)4]
(p-CH3CC¢H4-COOH) komplekslerini Sheila ve arkadaslart sentezlemislerdir [23].
[Mn,012(p-Me-CsHy-COO)16(H20)4] 3H,0 ve [Mn,012(p-Me-CeHy-
CO0)6(H20)4](p-Me-CsHy-COOH) molekiilleri, HyO ve karboksilat ligandinin farkl

pozisyonlarda olusundan dolay1 geometrik izomerdirler.

[Mn,0;2(p-Me-CcHy-COO);16(H2,0)4] 3H,0O bilesiginin kristal verileri: MA = 3139,46
g/mol, uzay grubu I12/a olan bilesigin birim hiicre parametreleri: a = 29,2794 (4) A b=
32,3271 (4) A, ¢ = 29,8738 (6) A, a = 90°, B = 99,2650 (10)°, V = 27907,2 (8) A3, Z =
8, T =223 K[23].

[Mn,012(p-Me-CcHy-COO)16(H20)4](p-Me-CC¢H4-COOH) bilesiginin kristal verileri:
MA = 3221,66 g/mol, uzay grubu C2/C olan bilesigin birim hiicre parametreleri: a =
40,4589 (5) A, b = 18,2288 (2) A, ¢ = 26,5882 (4) A, a =90°, B = 125,8359 (2)°, V =
15897,1 (4) A3,Z=4,T=193 K.
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2.2.8 p-Metilbenzoik Asidin Demir Kompleksleri

Feng [24] tarafindan sentezlenen [,u—Aqua—bis(,u—4—metilbenzoat—1c2 0,0"bis(4-
metilbenzoat—xO)(l,10—fenantrolin—1c2N,N N]demir(IT) biniikleer komplekste Fe(Il) iyonu,
bir koprii su ligandi, iki 1,10-fenantrolin ligandinin iki N atomu ve ii¢ 4-metilbenzoat
ligandinin dort karboksilat O atomu ile bozulmug oktahedral geometridedir. Koprii
ligand olan koordine su molekiilii iki katli eksene yerlesmistir ve kompleks C,
molekiiler simetrisi gdstermektedir. Biniikleer komplekste Fe ~'Fe mesafesi 3.490 (3) A
dur. Kristal yap1 hidrojen bagi ve =z-m etkilesimleri ile saglamlagmistir (komsu
kompleksin 4-metilbenzoat {initesinin fenil halkas1 ve 1,10-fenantrolin halka arasindaki
uzaklik 3,653 (2) A ve diger 1,10-fenantrolin halka sistemi arasindaki uzaklik ise 3.653
() A dir).

Sekil 2.11. [Fex(CsH70,)4(C12HsN»)2(H,0)] kristalinin molekiil yapisi [24].

Bilesigin kristal verileri: molekiil formiilii [Fe,(CsH70,)4(C12HsN2)2(H,0)], M =
1030,67 g/mol, kristal sistemi monoklinik, uzay grubu C2/c olan bilesigin birim hiicre
parametreleri: a = 23,1987 (6) A, b = 15,7222 (4) A, ¢ = 15,6464 (4) A, = 121,0170
(10), V=4890,8 (2) A’, Z=4, T=296 K (Sekil 2.11) [24].
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2.2.9 p-Metilbenzoik Asidin Kobalt Kompleksleri

CoCly6H,0, 4,4'-bidiridil ve p-toluik asidin hidrotermal reaksiyonu yontemi ile
[Cos(4,4'-bipy)(4-metilbenzoat)s] koordinasyon polimeri Hu ve c¢alisma grubu
tarafindan elde edilmistir (Sekil 2.12) [25].

Bilesigin kristal verileri: molekiil formiilii CsgHsoN2C03012, Ma = 1143,79 g/mol, kristal
sistemi triklinik, uzay grubu P1olan bilesigin birim hiicre parametreleri: a = 10,115 (2)
A, b=12,000 (2) A, ¢ = 12,392 (3) A, & = 98,96 (3)°, f = 108,94 (3)°, y = 107,91 (3)°,
V=1298,01(5) A’ Z=1, T =293 K [25].

Kompleksin kristallografik analizi yapinin bir boyutlu polimer zinciri oldugunu
gostermistir. 1ki kristallografik Co(Il) iyonu farkli koordinasyon diizenindedir. Co(1)
alt1 karboksilat grubunun alti oksijen atomu ile biraz bozulmus oktahedral geometrisi
olusturuyor iken, Co(2) ise ii¢ karboksilat grubundan dort oksijen atomu ve bipiridin
ligandindan bir N atomu ile bipiramidal geometri olusturmaktadir. Kristal yapida

hidrojen baglarinin bir boyutlu goriiniimii Sekil 2.13 de goriilmektedir.

Sekil 2.12. [Cos(4,4'-bipy)(4-metilbenzoat)e] kristalinin molekiil yapist [25].
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Sekil 2.13. [Cos(4,4'-bipy)(4-metilbenzoat)s] kompleksinin ac diizleminde bir boyutlu

goriiniimii [25].

Zhang ve arkadaglarinin sentezledigi [Co,(CsH70,)4(C12HgN>)2(H,0)] biniikleer Co(II)
kompleksi c¢ift kath eksene yerlesen kooordine olmus suyun oksijen atomu ile C,
simetrisi gostermektedir. iki Co(I) iyonu iki 4-metilbenzoat anyonlar1 ve bir su
molekiilii ile koprii durumundadir (Sekil 2.14). Her Co(Il) iyonu bozulmus oktahedral

koordinasyon geometrisi gostermektedir [26].
CH3

= 0> 0 =

|
N / ////// LHZO Q \\\\\\\\\ N \ ’
\ N / \ -

EErS

Sekil 2.14. [Co,(CsH70,)4(C12HsN»)2(H,0)] kompleksinin molekiil yapis1 [26].
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[Co(CsgH70,),(C7HgN,),] kompleksinin yapisim1 Song ve arkadaslar1 aydinlatmislardir
[27].

Bilesigin kristal verileri: molekiil formiilii [Co(CgH70,)2(C7HgN2)2], Ma = 565,48
g/mol, kristal sistemi triklinik, uzay grubu P2;m olan bilesigin birim hiicre
parametreleri: a = 13,3209 (4) A, b = 14,5129 (4) A, ¢ = 15,2656 (4) A, = 107,020
(1)°, V=2821,97 (14) A’>, Z=4, T =296 K [27].

Mononiikleer kompleks olan [Co(CsH70,)2(C7HgN2),] bilesiginde Co(Il) iyonu iki 4-
metilbenzoat anyonun dort karboksilat O atomu ve iki benzimidazolun iki N atomu ile
oktahedral geometride koordine olmustur. Kristal yapida molekiiller, molekiiller arasi

N-H O hidrojen bag: vasitasiyla ii¢ boyutlu ag bicimindedir (Sekil 2.15).

C16

Sekil 2.15. [Co(CgH;0,),(C7HeN»),] kristalinin molekiil yapisi [27].
Sharma ve arkadaslari, [trans-Co(en),CL,]Cl ile 3NaCgH;O, kullanarak [cis-

(Co(en),(CsH70,)2)1(CsH702)H,O kompleksini sentezlemis ve tek kristal X-Ray yapi

tayini ile karakterize etmislerdir. Bu yap1 iki p-metilbenzoat grubunun cis-bi¢ciminde
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oldugu kobalt(IIl) bilesiginin ilk 6rnegidir. Katyon ve anyonlar zincirde kuvvetli N-

H O hidrojen baglan ile birlesmistir (Sekil 2.16) [28].

Sekil 2.16. [cis(Co(en),(CsH70,),)]1(CsH70,) H,0 kristalinin molekiil yapisi [28].

4-metilbenzoik asit ve 2,2'-bipiridin vasitasiyla [Co(p-MB),(2,2'-bipy)(H,0)] (H,O)
kompleksini sentezleyerek, elektrokimyasal oOzellikleri ve kristal yapisin1 Yang ve
arkadaslar1 incelemislerdir. Kristal yapida, kobalt atomu iki 4-metilbenzoik asidin {i¢
oksijen atomu, bir su molekiilii ve 2,2'-bipiridinin iki azot atomuyla koordine olarak

bozulmus kare-piramidal koordinasyon geometrisinde bicimlenmistir [29].

Bilesigin kristal verileri: molekiil formiilii [Co(p-MB)»(2,2'-bipy)(H,0)], kristal sistemi
triklinik, uzay grubu P1olan bilesigin birim hiicre parametreleri: a = 13,70479 (14) A, b
=1,1211 ) A, c = 1,6718 3) A, . = 103,806 (3) A, # = 90,795 (3) A, y = 104,207 (3)°,
V=12399 (4) A’, Z=2[29].

Amineva ve arkadaslar, kobalt(Il) toluati sentezleyerek bilesigin yapisimi IR, UV ve

termik analiz ile aydinlatmiglardir [30].
[Co(CgH70,)2(C3H4N>)2(H,0)] kompleksini Song ve arkadaslari, kobalt(IT) kloriir, 4-

metilbenzoat ve 1H-imidazol ligand1 vasitasiyla sentezlemislerdir [31]. Aquabis(1H-

imidazol—xNj)bis(4—metilbenzoat—1c2 0,0"kobalt(IT) kompleksinde, Co(II) merkez atomu
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bir su molekiilii, imidazol ligandinin iki N atomu ve iki 4-metilbenzoatin ii¢c O atomu ile
baglanarak bozuk oktahedral koordinasyon geometrisindedir. Molekiiller aras1t O-H O

ve N-H O hidrojen baglar ile z-7 etkilesimleriyle yapr saglamlasmistir (Sekil 2.17)

[31].
L)

N

O\ /O
H3C‘©_< T \:l o
H>O
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HNJ

Sekil 2.17. [Co(CgH70,)2(C3H4N»)2(H,0)] bilesiginin molekiil yapisi [31].

2.2.10 p-Metilbenzoik Asidin Nikel Kompleksleri

[Niy(CgH70,)4(C12HgN»), HO] kompleksini Song ve arkadaslarn nikel(II) kloriir, 4-
metilbenzoat ve 1,10-fenantrolin vasitasiyla sentezlemisler ve kristal yapisim1 X Ray ile

aydinlatmiglardir [32].

,\?‘ c20
‘. O
i
cis!
R
) o i
ci7t c®

Sekll 2.18. [le(CgH702)4(C12H8N2)2H20] blleslglnln kristal Yyapisi [32]
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u —Aqua—x2 0:0-di-u -4-metilbenzoat-x°0: 0 "-bis(4-metilbenzoat-x0)(1,10-fenantrolin-

KZN:N’)nikel(II) diniikleer kompleksinde, bir koprii su molekiilii, iki 1,10-fenantrolin
ligandinin iki azot atomu ve ii¢ 4-metilbenzoat ligandinin ii¢ karboksilat oksijen atomu
ile her bir Ni(II) atomunun koordinasyon sayist altidir. Dimerik kompleksde her bir Ni

atomu bozuk oktahedral koordinasyon geometrisine sahiptir [32].

Bilesigin kristal verileri: molekiil formiilii [Niy(CsH702)4(Ci12HsN,),H,O], My =
1036,39 g/mol, kristal sistemi triklinik, uzay grubu C2,c olan bilesigin birim hiicre
parametreleri: a = 23,4180 (6) A, b = 15,4595 (4) A, ¢ = 15,6140 (3) A, f = 122,351
(1)°, V=47754 (2) A’, Z=4, T =296 K (Sekil 2.18) [32].

Song ve arkadaslarmin [33] sentezledigi aquabis(4-metilbenzoat)-x0;x°0,0'-
bis(piridin-xO)nikel(II) mononiikleer kompleksinde her bir Ni(Il) iyonu, eksen
pozisyonunda bir su molekiilii, iki piridin ligandinin iki N atomu ve biri tekdisli digeri
ise ¢iftdisli olan 4-metilbenzoat ligandinin ii¢ karboksilat grubunun O atomuyla alti
koordinelidir. Ekvator pozisyondaki su molekiilii ile koordine olmamis karboksilat

grubunun oksijen atomu ile molekiil i¢i hidrojen bagi vardir (Sekil 2.19).

Sekil 2.19. [Ni(CgH70,)2(CsHsN),H,0] bilesiginin kristal yapis1 [33].
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Bilesigin kristal verileri: molekiil formiilii [Ni(CsH70,),(CsHsN),H,O], Ma = 505,20
g/mol, kristal sistemi triklinik, uzay grubu P2, olan bilesigin birim hiicre parametreleri:
a=13,6181 (1) A, b=5,9526 (1) A, ¢ = 15,1380 (2) A, # =107,215 (1)°, V = 1172,16
(3)A’, Zz=2, T=296 K [33].

Song ve arkadaslar1 tarafindan nikel(Il) kloriir, 4-metilbenzoat ve imidazol vasitasiyla
[Ni(CgH70,)2(C3HsN;), (H,0)] sentezlenen aquabis(lH—imidazol—KNS)bis(4—
metilbenzoat)-xO;xk0,O'-nikel(Il) mononiikleer bilesiginde Ni atomu, oktahedral
geometride bir su molekiilii ve iki imidazolun iki N atomu, biri tekdisli digeri iki disli

olan 4-metilbenzoat ligandinin ii¢ karboksilat O atomu ile koordinelidir [34].

Sekil 2.20. [Ni(CgH70,)2(C3H4N)2(H,0)] bilesiginin kristal yapis1 [34].

Bilesigin kristal verileri: molekiil formiilii [Ni(CgH70,),(C3H4N),(H,0)], Ma = 483,16
g/mol, kristal sistemi triklinik, uzay grubu P2;m olan bilesigin birim hiicre
parametreleri: a = 18,9456 (12) A, b = 5,8756 (4) A, ¢ = 20,3209 (14) A, p = 101,813
(4)°, V=2214,1 3) A’, Z=4, T =296 K (Sekil 2.20) [33].
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2.2.11 p-Metilbenzoik Asidin Bakir Kompleksleri

Bakir(I) iyodiir, 4-metilbenzoik asit ve 2,2'-bipiridinin hidrotermal reaksiyonu yontemi
ile (2,2’—bipiridin—1c21\7,N ’)(4—metilbenzoat—x20,0’)bak1r(II) iodat hemihidrat kompleksini

Tang ve Deng sentezlemistir [35].

Sekil 2.21.’de goriilen bilesigin asimetrik birimi, iki bagimsiz kompleks molekiilii, iki I’
iyonu ve bir su molekiilii ihtiva eder. Her bir Cu(Il) atomu, iki 2,2'-bipiridin ligandindan
dort N atomlar1 ve bir 4-metilbenzoat ligandindan iki karboksilat O atomlar vasitasiyla
diizensiz oktahedral koordinasyon geometrisine sahiptir. Kristal yapida, Cu(I) baslangi¢
reaktanti, hidrotermal reaksiyonda Cu(Il)’ye yiikseltgenmistir. Kristal yapida benzen ve
piridil halkas1 arasinda (merkezler arasi mesafe 3,79 (1) A) ve diger piridil halkasi

arasinda (merkezler aras1 mesafe 3,87 (1) A) z-m etkilesmesi, ayrica iyodiir iyonu ve su

molekiilii arasinda O-H T hidrojen baglar1 bulunmaktadir.

Sekil 2.21. [Cu(CgH70,)(C1oHgN»).]1'0.5H,0 bilesiginin kristal yapisi [35].

Bilesigin kristal verileri: molekiil formiilii [Cu(CsH70,)(C1oHgN»),]1-0.5H,0, M,y =
646,96 g/mol, kristal sistemi triklinik, uzay grubu P1 olan bilesigin birim hiicre
parametreleri: a = 14,6698 (4) A, b = 15,3588 (4) A, ¢ = 15,4224 (7) A, a = 100,943
(2)°, B = 114,345 (2)°, y = 111,996 (2)°, V = 2680,64 (19) A’, Z=4, T = 296 K [35].
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Song ve arkadaslari aquakl0rid0(4—metilbenzoat—x20)(1,10—fenantr01in—1c2N,N Nbakir(II)

kompleksini sentezlemislerdir [36].

Bilesigin kristal verileri: molekiil formiilii [Cu(CsH7;0,)CI(C,HsN2)(H,O)], My =
423,35 g/mol, kristal sistemi triklinik, uzay grubu P2;n olan bilesigin birim hiicre
parametreleri: a = 10,9095 (4) A, b = 11,0546 (4) A, ¢ = 15,2059 (6) A, f = 103,578
(2)°, V=1782,58 (12) A, Z=4, T= 296 K [36].

Yapida Cu(Il) atomu, koseli piramidal geometride olan, bir su, bir kloriir anyonu, 1,1-
fenantrolin ligandindan, iki azot ve tekdisli 4-metilbenzoatin bir karboksilat oksijen
atomuyla koordine olmustur. Kristal yapida C-HCl, C-H"O, O-HCl ve O-H O
hidrojen baglari, fenantrolin ve metil H atomlar1 arasinda C-H 'z etkilesimleri ve komsu
4-metilbenzoat birimleri ve fenantrolinin piridin halkalarinin z-sistemleri arasinda

etkilesim (merkezler arasi mesafe 3,79 (1) A dir) goriilmektedir (Sekil 2.22).

Sekil 2.22. [Cu(CsH70,)(Ci2,HgN»)(H,0)] bilesiginin kristal yapis1 [36].
Song ve caligma grubu, bakir(I) kloriir, 4-metilbenzoat ve benzimidazol reaksiyonu
vasitastyla bis(1H—benzimidazol—x2N3)bis(4—meti1benzoat—x20,09bak1r(II) kompleksini

sentezlemislerdir [37].

Mononiikleer kompleksde simetri merkezindeki Cu(Il) atomu kare diizlem geometride

iki benzimidazol ligandinin iki azot atomu ve iki tekdisli 4-metilbenzoat ligandinin iki
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oksijen atomuyla koordinedir. Kristal yapida molekiiller, molekiiller aras1t N-H O
hidrojen baglan ve simetri merkezli imidazol halkalarinin z-z etkilesimleri (merkezler
arasindaki mesafe 3.669 A) ile b eksenine paralel bicimde zincir olusturmaktadir (Sekil

2.23).

Sekil 2.23. [Cu(CgH;0,),(C7HgN,)] bilesiginin kristal yapis1 [37].

Bilesigin kristal verileri: molekiil formiilii [Cu(CgH70,),(C;HgN,),], Ma = 570,10
g/mol, kristal sistemi triklinik, uzay grubu P1 olan bilesigin birim hiicre parametreleri: a
=7,2623 (2) A, b=7,6068 (1) A, ¢ = 12,9624 (2) A, a = 99,687 (2)°, B = 96,390 (1)°, »
= 104,776 (2)°, V=673,54 (3) A’, Z=1, T =296 [37].

Hui, bakir(Il) kloriir, 4-metilbenzoat ve 2,2-biimidazol kullanarak bis(2,2'-bi-1H-
imidazol-«’N°, N* )bis(4-metilbenzoat-xO)bakir(I) kompleksini sentezlemistir [38].

Bilesigin kristal verileri: molekiil formiilii [Cu(CgH70,)2(CsHgNy)2], Ma = 602,11
g/mol, kristal sistemi triklinik, uzay grubu P2;/n olan bilesigin birim hiicre
parametreleri: a = 12,2839 (9) A, b =7,3150 (5) A, ¢ = 14,9755 (11) A, £ =93,673 (1)°,
V=1342,89 (17) A%, Z=2, T= 296 K [38].

Kompleksde Cu(Il) iyonu, iki zayif bagli 4-metilbenzoat anyonu ve iki N,N' bidentat

2,2'-biimidazol ligandiyla koordine olarak trans-CuO,Ny seklinde oktahedral geometrisi
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tamamlanmustir. Kristalde komsu molekiiller [010] diizleminde N-H O hidrojen baglart
ile zincir seklinde baghdir (Sekil 2.24).

Q
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Sekil 2.24. [Cu(CsH;70,)2(C¢HgNL),] bilesiginin kristal yapist [38].

[Cuy(CgH70,)2(CsH14NO3)2] H,O bilesigini Kirilov ve arkadaslar1 sentezlemislerdir.
Bilesik simetri merkezli biniikleer [Cug(Hztea)z]Jr2 ile iki 4-metilbenzoat anyonundan
olusmaktadir. Hjtea (Hstea-trietanolamin) ligandinin tiim oksijen atomlari, 4-
metilbenzoat anyonunun bir oksijen atomu ve iki su molekiilii O-H~O baglar ile
baghdir. Boylece bir boyutlu hidrojen bagi zincirleri olusmakta bu ise biniikleer
molekiiler tinitesini saglamlastirmaktadir. Ayrica her bakir atomu bozunmus tetragonal

bipiramidal geometriye sahiptir [39].

Bilesigin kristal verileri: molekiil formiilii [Cuy(CgH70,)2(CsHaNO3),] H,O, My =
729,75 g/mol, kristal sistemi triklinik, uzay grubu P1 olan bilesigin birim hiicre
parametreleri: a = 7,5137 (5) A, b =7,9384 (5) A, ¢ = 14,3761 (10) A, a = 75,422 (3)°,
B =287,976 (4)°, y = 70,805 (4)°, V=782,69 (9) A®, Z=1, T=120 K [39].
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Manhas ve arkadaglari, bakir toluat ile piperazin tiirevlerini (1-metilpiperazin, 1,4-
dimetilpiperazin, 2,6-dimetilpiperazin ve 1-fenilpiperazin) kullanarak [40] ve bakir
toluat ile morfolin tiirevleri (4-metilmorfolin, 4-etilmorfolin ve 2,6-dimetilmorfolin)
kullanarak yeni kompleksler sentezlemis olup fizikokimyasal ve spektroskopik

yontemler ile komplekslerin yapisini aydinlatmislardir [41].

Yang ve caligma ekibi, [Cu(PTA)(Phen),(p-MBA)(H,0) (Phen = 1,10-fenantrolin, PTA
= teraftalik asit, p-MBA = p-toluik asit)] kompleksinin yapisin1 tek kristal X-Ray
difraksiyonu ile c¢ozmiiglerdir. Kristal yapisinda bakir iyonlar teraftalik asidin iki
oksijen atomu ve iki 1,10-fenantrolin molekiiliiniin dort azot atomu ile bozulmus
oktahedral koordinasyon yapisinda koordinedir. Kompleksin siklik voltametrik 6zelligi
de incelenmistir. Bilesigin kristal verileri: molekiil formiili C4sHi9CuN4Oj9, Mp =
896,38 g/mol, kristal sistemi monoklinik, uzay grubu C2/c olan bilesigin birim hiicre
parametreleri: a = 1,7786 (3) A, b =1,9125 (3) A, ¢ = 1,3899 (2) A, f = 114,686 (2)°, V
=4,2957 (12) A°, z=4[42).

[Cu(bipy)(p-MBA), H,O] (bipy = 2,2"-bipiridin, p-MBA = 4-metilbenzoat) bilesiginin
kristal yapisim1 Liu ve arkadaglart aydinlatmislardir. Kompleksin dogal balik sperm
DNA’sma etkisini elektronik absorpsiyon spektroskopisi, elektrokimyasal ve viskosite
deneyleri ile incelemislerdir. Kompleksin DNA ile etkilesimi, 2,2'-bipiridin halkalar1 ile

DNA baz ciftleri arasinda interkalasyon modunda gergeklesmektedir [43].

Sekil 2.25. [Cu(bpy)(pba), H,O] bilesiginin kristal yapis1 [43].
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Bilesigin kristal verileri: molekiil formiilii C,¢HysCulN,Os5, Ma = 517,02 g/mol, kristal
sistemi triklinik, uzay grubu P1 olan bilesigin birim hiicre parametreleri: a = 7,0230
(14) A, b =11,167 (2) A, ¢ = 16,700 (3) A, o = 103,89(3)°, = 90,77 (3)°, y = 104,28 °,
V=12284(4) A’ Z=1, T=293 K (Sekil 2.25) [43].

Molekiiliin kristal yapisinda bakir(Il) iyonu iki p-metilbenzoatin iki oksijen atomu ile

2,2'-bipiridinin iki azot atomu ve bir su molekiilii ile koordinedir [43].

2.2.12 p-Metilbenzoik Asidin Giimiis Kompleksi

[Aga(CsH70,)2(CioHoN3)], molekiiliinii Odoko ve arkadaslar1 sentezlemislerdir.
Poliniikleer polimerik kompleks olan [Ag,(CsH70,)2(CioHoN3)],’de, iki Ag(I) atomu

bozulmus kare-diizlem koodinasyon gostermektedir [44].

2.2.13 p-Metilbenzoik Asidin Cinko Kompleksleri

Diaquabis(4-metilbenzoat-xO)c¢inko(II) kompleksini Ma ve arkadaslar
sentezlemislerdir.  Mononiikleer = kompleks olan  [Diaquabis(4-metilbenzoat-
xO)c¢inko(Il)]’de, karboksilat grup tekdisli baglanarak en iyi tetrahedral geometrisini
olusturmustur. Komsu molekiiller ii¢ boyutlu ag seklinde O-H O hidrojen bag ile
baglanmistir [45].

Sekil 2.26. [Zn(CgH70,),(H,0),] bilesiginin kristal yapis1 [45].
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Bilesigin kristal verileri molekiil formiili [Zn(CgH;0,),(H,0),], Ma = 371,70 g/mol,
kristal sistemi monoklinik, uzay grubu C2/c olan bilesigin birim hiicre parametreleri: a
=126,8432 (5) A, b =5,0600 (1) A, ¢ = 12,0609 (2) A, # = 106,806 (1), V = 1568,22 (5)
A’ Z =4, T=273 K (Sekil 2.26) [45].

Bai ve arkadaglar1 Tetrakis(u-4-metilbenzoat-xO:O')-bis[4-(dimetilamino)piridin-
kN’ ]¢inko(II) kompleksinin yapisini X-Ray ile aydinlatmiglardir.
[Zn,(CgH70,)4(C7H0N>),] biniikleer kompleksinde iki Zn atomu [ZnZn = 3.0287 (6)
A] dort p-metilbenzoat ligandiyla koprii durumundadir (Sekil 2.26). Her bir Zn(II)
atomu komsu dort oksijen atomu ile bozulmus kare diizlem diizenindeyken 4-
(dimetilamino)piridin ligandinin piridin N atomu ile kare piramidal koordinasyona

tamamlanmaktadir [46].

Sekil 2.27. [Zny(CgH;0,)4(C7H oN»),] bilesiginin kristal yapisi [46].

Bilesigin kristal verileri: molekiil formiilii [Zny(CsH702)4(C7H 0N2)2], Ma = 915,66
g/mol, kristal sistemi monoklinik, uzay grubu P2;c olan bilesigin birim hiicre
parametreleri: a = 8,9311 (18) A, b =9,967 (2) A, ¢ = 24,756 (5) A, f=90,64 (3), V=
2203,5 (5) A’, Z =12 [46] (Sekil 2.27).
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Kristal yapida, molekiiller aras1 zayif C-H O etkilesimleri ile sinirsiz zincir seklinde

molekiiller birbirine baghdir (Sekil 2.28-29) [46].

Sekil 2.28. [Zny(CsH;0,2)4(C7H;9N»),] bilesiginin molekiiller aras1 C-H O

etkilesiminin gosterimi [46].

e ﬁf’kf
F b

;ﬁ j}w

Sekil 2.29. [Zny(CgH70,)4(C7H;oN»),] bilesiginin molekiiller aras1 C-H 'z etkilesiminin

o

P

4

gosterimi [46].

[Zn(C7H70,)2(C1oHsN,)]4H,O kompleksini Li ve arkadaglart sentezleyerek kristal

yapisint  ¢Ozmiislerdir. Catena-Poli[[[bis(4-metilbenzoat-xkO:O")¢inko(Il)]-u-4,4'-

bipiridin—sz:N "ltetrahidrat] kompleksinin asimetrik {initesi, iki 4-metilbenzoat

anyonlari ile iki selat 4,4'-bipiridinin iki azot atomu ile kuvvetli koordine olarak asiri



bozulmus oktahedral geometrideki Zn(Il) metalini icermektedir. Kristal yapisindaki su
molekiilleri C-H O hidrojen bagi ile bir boyutlu zincir seklinde bi¢cimlenmektedir

(Sekil 2.30) [47].

Sekil 2.30. {[Zn(C7H70,),(C;oHsN,)]"4H,0}, bilesiginin kristal yapis1 [47].

Bilesigin kristal verileri: molekiil formiilii [Zn(C7H70,),(C1oHgN2)]'4H,0, Ma = 563,89
g/mol, kristal sistemi monoklinik, uzay grubu C2/c olan bilegigin birim hiicre
parametreleri: a = 12,024 (5) A, b = 18,803 (8) A, ¢ = 12,283 (5) A, = 98,063 (6), V
=2750 2) A®, Z=4, T=298 K [47).

Cinko kloriir, 4-metilbenzoik asit ve 2,2'-bipiridin kullanarak [Zn(C7H70,)2(Ci0HgN>)]
kompleksini elde eden Shao ve arkadaslari kompleksin kristal yapisini ¢ézmiislerdir.
(2,2’—Bipiridin—1c2N:N ')bis(4—metilbenzoat—1c2 0:0")¢inko(IT) kompleksinde, Zn(II) atomu,
iki selat 4-metilbenzoat ligandinin dort oksijen atomu ve iki 2,2'-bipiridin ligandinin iki
azot atomu ile koordine olarak bozuk oktahedral geometrisini gostermektedir. C-H O
hidrojen baglar1 {i¢ boyutlu supramolekiiler yapida molekiilleri birbirlerine

baglamaktadir (Sekil 2.31) [48].
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Sekil 2.31. [Zn(CgH70,),(C10HgN»)] bilesiginin kristal yapisi [48].

Bilesigin kristal verileri: molekiil formiilii [Zn(C7H70,)2(Ci10HsN2)], Ma = 491,83
g/mol, kristal sistemi triklinik, uzay grubu P1 olan bilesigin birim hiicre parametreleri: a
=7,6172 3) A, b=9,8211 (4) A, ¢ = 15,7595 (6) A, o= 79,130 (2), B = 83,977 (2), y
=179,958 (2)’, V=1136,90 (8) A*, Z=2, T =296 K [48].

[Zn(CsH70,)>(C7HgN»)2] 2CgHgO, kompleksini ¢inko asetat, 4-metilbenzoik asit ve
benzimidazol vasitasiyla Gu ve arkadaslar1 sentezlemis ve kristal yapisini ¢ézmiislerdir.
Bis(1H-imidazol-xN° )bis(4-metilbenzoat-xO)¢inko(Il)4-metilbenzoik  asit  disolvat
mononiikleer kompleksinde Zn(II) atomu, iki monodentat 4-metilbenzoat ligandindan
iki oksijen atomu ve iki benzimidazol molekiiliinden iki azot atomu ile bozuk
tetrahedral bir konfugiirasyon gostermektedir. Ayrica koordine olmamis iki 4-
metilbenzoik asit molekiilii bulunmaktadir. Kristal yapida, 4-metilbenzoik asit
molekiilleri, N-H O ve O-H O hidrojen baglar ile molekiiller birbirleri ile baglanarak
supramolekiiler yapis1 olusturmaktadir (Sekil 2.32) [49].
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Sekil 2.32. [Zn(CsH70,)2(C7HgN,),] 2CsHgO; bilesiginin kristal yapisi [49].

Bilesigin kristal verileri: molekiil formiilii [Zn(CgH70,)2(C7HgN2)2]12CsHsO2, Ma =
844,21 g/mol, kristal sistemi monoklinik, uzay grubu C2/c olan bilesigin birim hiicre
parametreleri: a = 27,8162 (15) A, b= 6,0773 (3) A, ¢ = 24,8610 (6) A, f=97,141 (3),
V=4170,1 (4) A’ Z=4, T=293 K [49).

Zhou ve arkadaslari, c¢inko klorat, 4-metilbenzoik asit ve 2,2'-bipy vasitasiyla [Zn(p-
ba),(2,2'-bipy)] kompleksini sentezlemislerdir. [Zn(p-ba),(2,2-bipy)] (p-ba= 4-
metilbenzoik asit) kompleksinde, Zn(Il) iyonu, iki 4-metilbenzoat ligandinin dort O
atomu (O1, O2 ve O3, 04) ve 2,2'-bipy molekiiliiniin iki N atomu (N1 ve N2) ile alti-

koordineli bozuk oktahedral geometri gostermektedir [50].
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Sekil 2.33. [Zn(p-MB),(2,2'-bipy)] bilesiginin kristal yapis1 [50].

Bilesigin kristal verileri: molekiil formiilii [Zn(p-MB),(2,2"-bipy)], Ma = 491,83 g/mol,
kristal sistemi triklinik, uzay grubu P1 olan bilesigin birim hiicre parametreleri: a =
7,6208 (4) A, b =9,8140 (6) A, ¢ = 15,7439 (9) A, a=79,936 (3), f=83,929 (3), y
79,936 (3), V=1135,1 (4) A®, Z =2 (Sekil 2.33) [50].

Ma ve arkadaslar, [Zny(CsH70,)4(C1oHgN>)] bilesigini sentezlemislerdir [51]. Catena-
poli[[tris(u-4-metilbenzoat)-x”0: 0;x* 0: 0'-(4-metilbenzoat)-x° 0, 0']di¢inko(I1)] (u-4,4'-
bipiridin-«’N:N"] kompleksinde, asimetrik iinitede benzersiz iki Zn(Il) iyonu, dort 4-
metilbenzoat ligandi ve bir 4,4"-bipy ligand:1 icerir. Dort 4-metilbenzoat ligandi iki
Zn(Il) merkezine diniikleer {inite bi¢iminde baghdir. Koordinasyon polimerinde
molekiiller iic boyutlu supramolekiiler ag yapisinda C-H O hidrojen baglar1 ile
birbirlerine baglidir [51].
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2.2.14 p-Metilbenzoik Asidin Kadmiyum Kompleksleri

Huang ve arkadaglari, [Cd(CsH70;),(H,O),] molekiiliinii sentezlemislerdir [52].
Mononiikleer kompleksde Cd(II) atomu C; simetrisine sahip olup iki su molekiilii ve iki
4-metilbenzoat ligandinin dort karboksilat oksijen atomu ile koordine olarak bozulmus
oktahedral geometrisi gostermektedir. Molekiiller aras1 O-H O hidrojen bagi vasitasi

ile molekiiller supramolekiiler tarzda birbirine baglidir (Sekil 2.34) [52].

Sekil 2.34. [Cd(CgH;0,),(H,0),] bilesiginin kristal yapis1 [52].

Bilesigin kristal verileri: molekiil formiilii [Cd(CsH70;),(H;0),], Ma = 418,70 g/mol,
kristal sistemi monoklinik, uzay grubu C2/c olan bilesigin birim hiicre parametreleri: a
=26,5836 (8) A, b=5,3542 (1) A, ¢ = 12,0625 (3) A, f = 107,414 (3)°, V = 1638,21 (8)
A3, Z=4, T=296 K (Sekil 2.34) [52].

Song ve arkadaslari, kadmiyum(Il) kloriir, 4-metilbenzoik asit ve imidazol vasitasiyla

[Cd(CsH70,)2(C3H4N,)2(H,0)] kompleksini sentezlemislerdir [53].

Bilesigin kristal verileri: molekiil formiilii [Cd(CgH70,)2(C3H4N2)2(H20)], Ma = 536,85
g/mol, kristal sistemi triklinik, uzay grubu P1 olan bilesigin birim hiicre parametreleri: a
=6,1355 (1) A, b=12,4338 3) A, ¢ = 15,4771 (3) A, a = 91,396 (1)°, f = 107,414 (3)°,
y=98,304 (1)°, V=1156,46 (4) A’>, Z=2, T =296 K [53].
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[Cd(CgH70,)2(C3H4N,)2(H,0)] kompleksinde Cd(II) atomu bir su molekiili, iki
imidazol ligandinin iki N atomu ve iki bidentat selat 4-metilbenzoat ligandinin dort
karboksilat O atomu ile koordine olarak bozulmus pentagonal bipiramidal geometrisi
gostermektedir (Sekil 2.35). 4-Metilbenzoatin karboksilatin karboksilat O atomlar1 ve
koordine su molekiilii arasindaki Molekiiller aras1 O-H 'O hidrojen baglari ile sonsuz
zincir olusturmaktadir. Bu zincirler karboksilat grubu ve imidazol ligand1 arasindaki N-

H O hidrojen baglan ile iki boyutlu olarak birlesmektedir (Sekil 2.36).

Sekil 2.36. [Cd(CgH70,)2(C3H4N»)2(H,0)] bilesiginde molekiiller aras1 hidrojen baglari
[53].
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Li ve arkadaslari, yeni bir kadmiyum kompleksi olan [Cd(phen);](ClO4)2(p-MB).(H,0),
bilesigini kadmiyum perklorat, p-metilbenzoik asit ve 1,10-fenantrolinin hidrotermal
reaksiyonu ile sentezlemislerdir [54]. Kristal yapida kadmiyum iyonu ii¢ 1,10-
fenantrolinin alt1 azot atomu ile koordine olarak bozuk oktahedral koordinasyon

geometrisine sahiptir.

Bilesigin kristal verileri: molekiil formiilii [Cd(phen);](ClO4)2(p-MB),(H20),, Ma =
536,85 g/mol, kristal sistemi triklinik, uzay grubu Pl olan bilesigin birim hiicre
parametreleri: a = 1,2809 (3) A, b=1,3431 (3) A, ¢ = 1,3734 (3) A, a = 84,259 (4)°, B =
71,603 (3)°, y = 74,424 (3)°, V=2,1594 (8) A, Z =2 [54).

2.2.15 p-Metilbenzoik Asidin Kursun Kompleksleri

Dai ve arkadaslarinin [55] sentezledigi (2,2’—Bipiridin—KZN,N’)bis(4—metilbenzoat—
xZO,Oﬁkursun(II) kompleksinde, Pb(Il) atomu, iki 4-metilbenzoat ligandinin dort
oksijen atomu ve 2,2'-bipy ligandinin iki azot atomu ile koordine olarak bozulmus

pseudo-kare-piramidal geometri yapisindadir (Sekil 2.37) [55].

Sekil 2.37. [Pb(CgH70,),(C1oHsN,)] bilesiginin kristal yapisi [55].
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Bilesigin kristal verileri: molekiil formiilii [Pb(CgH70,)2(CoHgN3)], Ma = 633,65 g/mol,
kristal sistemi triklinik, uzay grubu P1 olan bilesigin birim hiicre parametreleri: a =
9,5510 (11) A, b = 10,0805 (12) A, ¢ = 13,2483 (9) A, a = 109,865 (1), f = 97,322 (1),
y=90,643 (1), V=1187,8 2) A’>, Z =2, T=296 K [55].

Bikash ve arkadaslari, [(4-CH3-CsH4CO,)2(H20),] kompleksinin kristal yapisini
aydinlatmislardir [56].

Bilesigin kristal verileri: molekiil formiilii [(4-CH3-C¢HsCO7)2(H,0),], Ma = 394,7
g/mol kristal sistemi monoklinik, uzay grubu P2/c olan bilesigin birim hiicre
parametreleri: a = 13,5869 (2) nm, b = 7,64960 (10) nm, ¢ = 10,4735 (2) nm, f =
102,3940 (10)", V = 1346,92 (9) nm’, Z = 2 (Sekil 2.38) [56].

(b)

Sekil 2.38. [(4-CH3-C¢H4CO,)2(H,0),] bilesiginin kristal yapisi [56].
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3. MATERYAL VE YONTEM

3.1. Materyal

3.1.1. Kullamlan Kimyasal Maddeler

Bu ¢aligma Kafkas Universitesi Fen Edebiyat Fakiiltesi Anorganik Kimya Arastirma
Laboratuarinda gerceklestirilmistir. Calismada kullanilan kimyasal maddeler Merck ve
Aldrich firmalarindan saglanmistir. Komplekslerin sentezinde, sodyum bikarbonat
(NaHCO3), mangan(Il)siilfat monohidrat (MnSO4H,0), kobalt(Il)siilfat heptahidrat
(CoSO47H,0), nikel(Il)siilfat heksahidrat (NiSO46H,0), bakir(Il)siilfat pentahidrat
(CuS0O45H,0), cinko(ID)siilfat monohidrat (ZnSO4H,0), trikadmiyum(II)siilfat
oktahidrat (3CdSO48H,0), kursun(IDnitrat (Pb(NO;3);) metal tuzlart kullanilmustir.
Ligand olarak ise p-metilbenzoik asit, nikotinamid (NA), dietilnikotinamid (DENA) ve

izonikotinamid (INA) kullanilmustir.

3.1.2. Kullamlan Cihazlar

Infrared (IR) Spektrometresi: Perkin Elmer PE 1600 FTIR, Balikesir Universitesi Fen-
Edebiyat Fakiiltesi, Balikesir.

X-1gmlart kirmmim ¢ekimleri CuKoa = 1.54056 A, 30 mA, 45 kV radyasyonunda
PANanalytic X’Pert PRO marka X-1sinlar1 difraktometresi ile elde edilmistir.

Niikleer Magnetik Rezonans ('"H-NMR, *C-NMR) Spektrometresi: Varian XL-200

(USA), Karadeniz Teknik Universitesi Merkez Arastirma Laboratuari, Trabzon.

UV / Vis: PG Instruments Ltd. T80 UV / Vis Spectrometer, Kafkas Universitesi Fen-
Edebiyat Fakiiltesi, Kars.

Elementel Analiz: LECO CHNS 932, In6nii Universitesi Merkez Arastirma Laboratuari,
Malatya.
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Kiitle Spektrometresi: Micromass Quatro LCULTIMA LC/MS/MS, Karadeniz Teknik

Universitesi Merkez Arastirma Laboratuari, Trabzon.

Termik Analizz Shimadzu DTG 60H (Argon atmosferi), Hacettepe Universitesi Fen

Fakiiltesi Kimya Boliimii, Ankara.

X-Ray Tek kristal Analizi: Bruker Kappa APEX 2 CCD, Anadolu Universitesi Merkez

Arastirma Laboratuari, Eskisehir.

3.2. Sentez

3.2.1 [Mn(CsH70,)2(H»0)4] (1) kompleksinin sentezi

Kompleks 30 ml MnSO4H,0 (0,84 g, 5 mmol) ¢6zeltisi ve izonikotinamidin (1,22 g, 10
mmol) 20 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’in 220 ml
sudaki ¢ozeltisinin karisimindan hazirlandi. Karisim siiziildii ve oda sicakliginda bir ay
icinde ten renginde kristaller olustu. Elde edilen kristaller saf suyla yikanip kurutularak

(1) bilesigi olarak tanimlandi.

IR (KBr) : Ek Sekil 2

Termik Analiz (DTA-DTG-TG) : Ek Sekil 23

Elementel Analiz : [Mn(CgH70,)2(H,0)4] (396,94) icin, Ek Cizelge 45
Hesaplanan % . C: 48,33 H: 5,54 N: -
Bulunan % : C: 47,69 H: 5,29 N: -

3.2.2 [Zn(CsH;0,)>(H20);] (2) kompleksinin sentezi

Kompleks 30 ml ZnSO4H,0 (0,90 g, 5 mmol) ¢ozeltisi ve izonikotinamidin (1,22 g, 10
mmol) 20 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’in 200 ml
sudaki ¢ozeltisinin karisimindan hazirlandi. Karisim siiziildii ve oda sicakliginda bir ay
icinde renksiz kristaller olustu. Elde edilen kristaller saf suyla yikanip kurutularak (2)

bilesigi olarak tanimland.
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IR (KBr) : Ek Sekil 3
Termik Analiz (DTA-DTG-TG) : Ek Sekil 24

'H-NMR (DMSO-dy) : Ek Sekil 55

BC-NMR (DMSO-d) : Ek Sekil 56

Elementel Analiz : [Zn(CsH70,),(H,0),] (371,38) i¢in, Ek Cizelge 46
Hesaplanan % : C:51,72 H: 4,84 N: -
Bulunan % : C:52,04 H: 4,78 N: -

3.2.3 [Cd(CsH;0,),(H,0),] (3) kompleksinin sentezi

Kompleks 50 ml 3CdSO48H,0O (1,29 g, 5 mmol) ¢ozeltisi ve DENA (1,78 g, 10
mmol)’in 50 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’1in 350 ml
sudaki cozeltisinin karisimindan hazirlandi. Karigim siiziildii ve oda sicaklifinda bir
hafta i¢inde renksiz kristaller olustu. Elde edilen kristaller saf suyla yikanip kurutularak

(3) bilesigi olarak tanimlandi.

IR (KBr) - Ek Sekil 4

Termik Analiz (DTA-DTG-TG) : Ek Sekil 25

'H-NMR (DMSO-de) . Ek Sekil 57

BC-NMR (DMSO-de) : Ek Sekil 58

Elementel Analiz : [Cd(CsH;0,)2(H,0),] (418,41) icin, Ek Cizelge 47
Hesaplanan % : C: 45,89 H: 4,33 N: -
Bulunan % : C: 45,50 H: 4,22 N: -

38



3.2.4 [Pb(CsH;0,),(H»0),] (4) kompleksinin sentezi

Kompleks 50 ml Pb(NOs), (1,66 g, 5 mmol) ¢ozeltisi ve izonikotinamidin (1,22 g, 10
mmol) 15 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’1n 200 ml
sudaki cozeltisinin karistmindan hazirlandi. Karisim siiziildii ve oda sicakliginda bir
hafta icinde beyaz kristaller olustu. Elde edilen kristaller saf suyla yikanip kurutularak

(4) bilesigi olarak tanimlandi.

IR (KBr) : Ek Sekil 5

Termik Analiz (DTA-DTG-TG) : Ek Sekil 26

Elementel Analiz : [Pb(CsH70,)2(H20),] (495,2) icin, Ek Cizelge 48
Hesaplanan % : C:37,41 H: 3,11 N: -
Bulunan % . C:38,61 H: 3,19 N: -

3.2.5 [Mn(CsH70,)2(CsHgN>0)(H0),] (5) kompleksinin sentezi

Kompleks 10 ml MnSO4H,0 (0,84 g, 5 mmol) ¢ozeltisi ve nikotinamidin (1,22 g, 10
mmol) 10 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’in 150 ml
sudaki ¢ozeltisinin karisimindan hazirlandi. Karisim siiziildii ve oda sicakliginda bir ay
icinde ten renginde kristaller olustu. Elde edilen kristaller saf suyla yikanip kurutularak

(5) bilesigi olarak tanimland.

X-Ray : Sekil 5.1

IR (KBr) : Ek Sekil 6

Termik Analiz (DTA-DTG-TG) : Ek Sekil 27

Toz X-Ray 111 diffraktogrami : Ek Sekil 67

Elementel Analiz :[Mn(CgH70,)2(CsHeN,0)2(H20),] (605,51) i¢in, Ek Cizelge 49
Hesaplanan % : C:55,49 H: 4,96 N: 9,25
Bulunan % : C:55,14 H: 4,87 N: 9,45
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3.2.6 [Co(CsgH70,)2(CsHgN»0)2(H»0),] (6) kompleksinin sentezi

Kompleks 50 ml CoSO47H,0 (1,41 g, 5 mmol) ¢ozeltisi ve nikotinamidin (1,22 g, 10
mmol) 15 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’in 175 ml
sudaki cozeltisinin karistmindan hazirlandi. Karisim siiziildii ve oda sicakliginda bir
hafta icinde kiremit renginde kristaller olustu. Elde edilen kristaller saf suyla yikanip

kurutularak (6) bilesigi olarak tanimlandi.

IR (KBr) . Ek Sekil 7

Termik Analiz (DTA-DTG-TG) : Ek Sekil 28

uv : Ek Sekil 44

Toz X-Ray 151 diffraktogrami : Ek Sekil 67

Elementel Analiz : [Co(CsH70,)2(CsHgN20)2(H20),] (608,93) icin, Ek Cizelge 50
Hesaplanan % : C:55,18 H: 4,93 N: 9,20
Bulunan % . C:55,14 H: 4,96 N: 9,15

3.2.7 [Ni(CsH;0,),(C¢HgN,0)2(H,0),] (7) kompleksinin sentezi

Kompleks 50 ml NiSO,6H,0 (1,32 g, 5 mmol) ¢ozeltisi ve nikotinamidin (1,22 g, 10
mmol) 15 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’in 300 ml
sudaki cozeltisinin karisimindan hazirlandi. Karigim siiziildii ve oda sicakliginda bir
hafta i¢inde yesil kristaller olustu. Elde edilen kristaller saf suyla yikanmip kurutularak
(7) bilesigi olarak tanimlandi.

X-Ray : Sekil 5.2

IR (KBr) . Ek Sekil 8

Termik Analiz (DTA-DTG-TG) : Ek Sekil 29

uv . Ek Sekil 45

Elementel Analiz : [Ni(CgH70,)2(CsHgN,0)»(H,0),] (608,97) icin, Ek Cizelge 51
Hesaplanan % : C:55,22 H: 4,92 N: 9,19
Bulunan % : C:54,80 H: 4,93 N: 9,04
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3.2.8 [Cu(CsH70,),(CcHgN20),] (8) kompleksinin sentezi

Kompleks 50 ml CuSO45H,0 (1,25 g, 5 mmol) ¢ozeltisi ve nikotinamidin (1,22 g, 10
mmol) 25 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’in 150 ml
sudaki cozeltisinin karistmindan hazirlandi. Karisim siiziildii ve oda sicakliginda bir
hafta icinde mavi-yesil kristaller olustu. Elde edilen kristaller saf suyla yikanip

kurutularak (8) bilesigi olarak tanimlandi.

IR (KBr) . Ek Sekil 9

Termik Analiz (DTA-DTG-TG) : Ek Sekil 30

uv . Ek Sekil 46

Elementel Analiz : [Cu(CgH70,)2(CsHN,0),] (577,78) i¢in, Ek Cizelge 52
Hesaplanan % : C: 58,20 H: 4,49 N: 9,69
Bulunan % : C:57,57 H: 4,48 N: 9,75

3.2.9 [an(C3H702)4(H20)2] [an(C3H702)4(C6H6N20)]2H20 (9) kompleksinin
sentezi

Kompleks 20 ml ZnSO4H>0 (0,90 g, 5 mmol) ¢bzeltisi ve nikotinamidin (1,22 g, 10
mmol) 15 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’in 150 ml
sudaki cozeltisinin karistmindan hazirlandi. Karisim siiziildii ve oda sicakliginda bir
hafta i¢inde renksiz kristaller olustu. Elde edilen kristaller saf suyla yikamip kurutularak

(9) bilesigi olarak tanimlandi.

X-Ray : Sekil 5.3

IR (KBr) . Ek Sekil 10

Termik Analiz (DTA-DTG-TG) : Ek Sekil 31

'H-NMR (DMSO-dy) . Ek Sekil 59

BC-NMR (DMSO-d) . Ek Sekil 60

Elementel Analiz :[Zn,(CsH70,)4(H20),][ Zn2(CgH70,)4(CsHeN20)]2H,0 (1536,2)
Hesaplanan % : C:54,68 H: 4,56 N: 1,82 Ek Cizelge 53
Bulunan % : C:54772 H:4,56 N: 1,82

41



3.2.10 [Cd(CsH70,)2(CsH¢N,0)2(H0),] (10) kompleksinin sentezi

Kompleks 50 ml 3CdSO48H,0 (1,29 g, 5 mmol) ¢ozeltisi ve nikotinamidin (1,22 g, 10
mmol) 20 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’in 400 ml
sudaki cozeltisinin karistmindan hazirlandi. Karisim siiziildii ve oda sicakliginda bir
hafta i¢inde renksiz kristaller olustu. Elde edilen kristaller saf suyla yikanip kurutularak

(10) bilesigi olarak tanimlandi.

IR (KBr) . Ek Sekil 11

Termik Analiz (DTA-DTG-TG) : Ek Sekil 32

'H-NMR (DMSO-dg) : Ek Sekil 61

BC-NMR (DMSO-de) . Ek Sekil 62

Elementel Analiz : [Cd(CsH70,)2(CcHgN20)2(H,0),] (670,69) icin, Ek Cizelge 54
Hesaplanan % : C: 50,72 H: 4,53 N: 8,45
Bulunan % : C:50,14 H: 4,47 N: 8,35

3.2.11 [Pb(CgH70,)2(CsHgN,O)H,O (11) kompleksinin sentezi

Kompleks 50 ml Pb(NOs), (1,66 g, 10 mmol) ¢ozeltisi ve nikotinamidin (1,22 g, 10
mmol) 10 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’in 160 ml
sudaki ¢ozeltisinin karisimindan hazirlandi. Karigim siiziildii ve oda sicakliginda dort
hafta icinde beyaz renkli kristaller olustu. Elde edilen kristaller saf suyla yikanip

kurutularak (11) bilesigi olarak tanimlanda.

X-Ray : Sekil 5.4

IR (KBr) . Ek Sekil 12

Termik Analiz (DTA-DTG-TG) . Ek Sekil 33

Elementel Analiz . [Pb(CsH70,)2(CsHeN,O)]H,0 (617,42) icin, Ek Cizelge 55
Hesaplanan % : C:44,03 H:3,34 N: 4,67
Bulunan % : C: 42,76 H: 3,56 N: 4,54
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3.2.12 [Mn,(CsH70,)4(C190H14N20)2(H20)] (12) kompleksinin sentezi

Kompleks 10 ml MnSO4H,0 (0,84 g, 5 mmol) ¢ozeltisi ve DENA (1,78 g, 10 mmol)’in
50 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’1n 250 ml sudaki
cozeltisinin karisgtmindan hazirlandi. Karigim siiziildii ve oda sicakliginda bir hafta
icinde ten renginde kristaller olustu. Elde edilen kristaller saf suyla yikanip kurutularak

(12) bilesigi olarak tanimlandi.

X-Ray : Sekil 5.5

IR (KBr) . Ek Sekil 13

Termik Analiz (DTA-DTG-TG) : Ek Sekil 34

Elementel Analiz : [Mny(CsH70,)4(C;oH14N20),(H,0)] (1024,90) icin, Ek Cizelge 56
Hesaplanan % : C: 60,88 H: 5,66 N: 5,46
Bulunan % . C:60,97 H: 5,66 N: 5,47

3.2.13 [CO(C3H702)2(C10H14N20)2(H20)2] (13) kompleksinin sentezi

Kompleks 40 ml CoSO47H,O (1,78 g, 5 mmol) cozeltisi ve DENA (1,78 g, 10
mmol)’in 50 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’1n 320 ml
sudaki cozeltisinin karisimindan hazirlandi. Karigim siiziildii ve oda sicakliginda bir
hafta i¢inde kiremit renginde kristaller olustu. Elde edilen kristaller saf suyla yikanip

kurutularak (13) bilesigi olarak tanimlandi.

X-Ray : Sekil 5.6

IR (KBr) . Ek Sekil 14
Termik Analiz (DTA-DTG-TG) : Ek Sekil 35
uv : Ek Sekil 47

Toz X-Ray 151 diffraktogrami :  Ek Sekil 68

Elementel Analiz  : [Co(CsH70,)2(C;oH14N20)2(H20),] (721,70) i¢in, Ek Cizelge 57
Hesaplanan % : C: 59,86 H: 5,82 N: 7,76
Bulunan % . C:59,50 H: 6,22 N: 7,72
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3.2.14 [Ni(CsH70,)2(C10H14N20)2(H,0),] (14) kompleksinin sentezi

Kompleks 50 ml NiSO,6H,0 (1,32 g, 5 mmol) ¢ozeltisi ve DENA (1,78 g, 10 mmol)’in
50 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’1n 320 ml sudaki
cozeltisinin karisgtmindan hazirlandi. Karigim siiziildii ve oda sicakliginda bir hafta
icinde yesil renkli kristaller olustu. Elde edilen kristaller saf suyla yikanip kurutularak
(14) bilesigi olarak tanimlandi.

IR (KBr) : Ek Sekil 15
Termik Analiz (DTA-DTG-TG) : Ek Sekil 36
uv : Ek Sekil 48

Toz X-Ray 1511 diffraktogrami :  Ek Sekil 68

Elementel Analiz : [Ni(CgH70,)2(C10H14N20)2(H20),] (718,69) icin, Ek Cizelge 58
Hesaplanan % :C:59,94 H: 6,38 N: 7,79
Bulunan % :C:59,96 H:6,32 N: 7,78

3.2.15 [Cu(CsH;0,)2(C19H14N20),(H,0)]JH,O (15) kompleksinin sentezi

Kompleks 20 ml CuSO45H,0 (1,25 g, 5 mmol) ¢ozeltisi ve 50 ml DENA (1,78 g, 10
mmol)’ in sudaki cozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’in 550 ml
sudaki cozeltisinin karisimindan hazirlandi. Karigim siiziildii ve oda sicakliginda bir
hafta icinde yesil renkli kristaller olustu. Elde edilen kristaller saf suyla yikanip

kurutularak (15) bilesigi olarak tanimlandi.

IR (KBr) : Ek Sekil 16
Termik Analiz (DTA-DTG-TG) : Ek Sekil 37
uv : Ek Sekil 49

Elementel Analiz :[Cu(CsH70,)2(C;oH14N,0).(H,0)]H,0 (725,5) icin, Ek Cizelge 59
Hesaplanan % :C:59,55 H:6,34 N: 7,72
Bulunan % :C:59,78 H:6,36 N: 7,74
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3.2.16 [Zn,(CsH70,)4(C190H14N20),] (16) kompleksinin sentezi

Kompleks 40 ml ZnSO4H,0 (0,90 g, 5 mmol) ¢ozeltisi ve DENA (1,78 g, 10 mmol)’in
50 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’1n 250 ml sudaki
cozeltisinin karisgtmindan hazirlandi. Karigim siiziildii ve oda sicakliginda bir hafta
icinde renksiz kristaller olustu. Elde edilen kristaller saf suyla yikanip kurutularak (16)

bilesigi olarak tanimland.

X-Ray : Sekil 5.7

IR (KBr) . Ek Sekil 17

Termik Analiz (DTA-DTG-TG) : Ek Sekil 38

'H-NMR (DMSO-de) . Ek Sekil 63

BC-NMR (DMSO-do) . Ek Sekil 64

Elementel Analiz : [Zny(CsH70,)4(C10H14N20),] (1027,82) i¢in, Ek Cizelge 60
Hesaplanan % : C:60,71 H: 5,45 N: 5,45
Bulunan % . C:60,50 H: 5,40 N: 5,37

3.2.17 [Co(CsH70,),(C¢HgN20),] (17) kompleksinin sentezi

Kompleks 30 ml CoSO47H,0 (1,41 g, 5 mmol) ¢ozeltisi ve izonikotinamidin (1,22 g,
10 mmol) 20 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol) 1 200
ml sudaki ¢ozeltisinin karistmindan hazirlandi. Karisim siiziildii ve oda sicakliginda iki
hafta icinde kiremit renginde kristaller olustu. Elde edilen kristaller saf suyla yikanip

kurutularak (17) bilesigi olarak tanimlanda.

IR (KBr) . Ek Sekil 18

Termik Analiz (DTA-DTG-TG ) : Ek Sekil 39

uv : Ek Sekil 50

Elementel Analiz : [Co(CgH70,)2(CsHgN,0),] (573,21) i¢in, Ek Cizelge 61
Hesaplanan % . C: 58,66 H: 4,53 N: 9,77
Bulunan % . C: 58,07 H: 4,54 N: 9,77
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3.2.18 [Ni(CsH70,)2(CsHgN»0)2(H,0),]H,0 (18) kompleksinin sentezi

Kompleks 30 ml NiSO,6H,0 (1,31 g, 5 mmol) ¢ozeltisi ve izonikotinamidin (1,22 g, 10
mmol)’in 20 ml sudaki ¢ozeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’in 340 ml
sudaki cozeltisinin karistmindan hazirlandi. Karisim siiziildii ve oda sicakliginda bir
hafta icinde acik yesil renkli kristaller olustu. Elde edilen kristaller saf suyla yikanip

kurutularak (18) bilesigi olarak tanimland1

IR (KBr) : Ek Sekil 19

Termik Analiz (DTA-DTG-TG) : Ek Sekil 40

uv : Ek Sekil 51

Elementel Analiz  : [Ni(CgH70,),(CsHgN20),(H,0),]H,0 (626,7) i¢in, Ek Cizelge 62
Hesaplanan % : C: 53,64 H: 5,10 N: 8,93
Bulunan % . C:54,64 H: 4,84 N: 8,42

3.2.19 [Cu(CsH;0,)2(CsHgN>0),]12H,0 (19) kompleksinin sentezi

Kompleks 50 ml CuSO45H,0 (1,25 g, 5 mmol) ¢ozeltisi ve izonikotinamidin (2,44 g,
20 mmol) 15 ml sudaki ¢o6zeltisi ile sodyum p-metilbenzoat (1,58 g, 10 mmol) 1 500
ml sudaki ¢ozeltisinin karisimindan hazirlandi. Karisim siiziildii ve oda sicakliginda ii¢
hafta i¢inde mavi kristaller olustu. Elde edilen kristaller saf suyla yikanip kurutularak

(19) bilesigi olarak tanimlandi.

X-Ray : Sekil 5.8

IR (KBr) . Ek Sekil 20

Termik Analiz (DTA-DTG-TG) : Ek Sekil 41

uv : Ek Sekil 52

Kiitle Analizi . Ek Sekil 54

Elementel Analiz : [Cu(CsH70,)2(CcHgN,0),] 2H,0 (585,5) icin, Ek Cizelge 63
Hesaplanan % 1 C: 54,78 H: 4,88 N:9,12
Bulunan % 1 C:53,90 H: 4,80 N: 8,83
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3.2.20 [Cuy(CgH70,)4(CcHgN20),] (20) kompleksinin sentezi

Kompleks 50 ml CuSO45H,0 (1,25 g, 5 mmol) ¢ozeltisi ve izonikotinamidin (1,22 g,
10 mmol) 20 ml sudaki ¢6zeltisi ile sodyum p-metilbenzoat (1,58 g, 10 mmol)’mn 150
ml sudaki ¢ozeltisinin karistmindan hazirlandi. Karigim siiziildii ve oda sicakliginda bir
hafta icinde yesil renkli kristaller olustu. Elde edilen kristaller saf suyla yikanip

kurutularak (20) bilesigi olarak tanimlanda.

X-Ray : Sekil 5.9

IR (KBr) : Ek Sekil 21

Termik Analiz (DTA-DTG-TG) : Ek Sekil 42

uv . Ek Sekil 53

Elementel Analiz 1 [Cua(CsH70,)4(CsHgN20),] (911,88) icin, Ek Cizelge 64
Hesaplanan % . C:5795 H: 4,39 N: 6,14
Bulunan % . C: 57,71 H: 4,34 N: 6,12

3.2.21 [Cd(CsH;0,)2(CsH¢N,0),(H,0)] H,O (21) kompleksinin sentezi

Kompleks 40 ml 3CdSO48H,0 (1,29 g, 5 mmol) ¢ozeltisi ve izonikotinamidin (1,22 g,
10 mmol) 15 ml sudaki ¢6zeltisi ile sodyum p-metilbenzoat (1,88 g, 10 mmol)’ 1 350
ml sudaki ¢ozeltisinin karisimindan hazirlandi. Karigim siiziildii ve oda sicakliginda bir
hafta i¢inde renksiz kristaller olustu. Elde edilen kristaller saf suyla yikamip kurutularak

(21) bilesigi olarak tanimlandi.

X-Ray : Sekil 5.10

IR (KBr) : Ek Sekil 22

Termik Analiz (DTA-DTG-TG) : Ek Sekil 43

"H-NMR (DMSO-de) . Ek Sekil 65

BC-NMR (DMSO-d) . Ek Sekil 66

Elementel Analiz : [CA(CgH;0,),(CsHgN,0),(H,0) H,0 (662,96) icin, Ek Cizelge 65
Hesaplanan % ;. C:50,68 H: 4,53 N: 8,45
Bulunan % . C:50,75 H: 4,51 N: 8,39
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4. BULGULAR

4.1 Elementel Analiz

[k kez sentezlenen komplekslerin elementel analiz sonuglar1 Cizelge 4.1’de verilirken,

komplekslerin deneysel elementel sonuglari ise Ek Cizelge 45-65’de verilmistir.

Cizelge 4.1 Komplekslerin elementel analiz verileri

%C 9%H 9N
Kompleksler Teorik.-Den. | Teorik-Den. | Teorik-Den.
Metal(IT)p-metilbenzoat
[Mn(CsH;0,),(H,0)4] (1) | 48,33-47,69 | 5,54-5,29 -
[Zn(CgH,0,),(H,0),] (2) |51,72-52,04 | 4,84-4,78 -
[Cd(CsH;0,),(H,0),] (3) | 45,89-45,50 | 4,33-4,22 -
[Pb(CsH70,),(H,0)] (4) | 37.41-38,61 | 3,11-3,19 -
Metal(II)p-metilbenzoat-nikotinamid
[Mn(CgH;0,),(CsHgN,0),(H,0),] (5) | 55.49-55,14 | 4,96-4,87 | 9,25-9,45
[Co(CsH70,),(CsHeN,0),(H,0),] (6) | 55,18-55,14 | 4,93-496 | 9,20-9,15
[Ni(CsH;0,),(CcHgN,0),(H,0),] (7) | 5522-54,80 | 4,92-493 | 9,19-9,04
[Cu(CgH;0,),(CsHgN,O),] 8) | 5820-57,57 | 4,49-4,48 | 9,69-9,75
[Zn,(CsH;0,)4(Hy0),][Zny(CsH70,)4(CsHsN,O) 2H, O (9) | 54,68-54,72 | 4,56-4,56 | 1,82-1,82
[Cd(CsH;0,),(CsHeN,0),(H,0),] (10) | 50,72-50,14 | 4,53-4,47 | 8,45-8.35
[Pb(CsH;0,),(CsHeN,0)1 H,0 (1) | 44,03-42,76 | 3,34-3,56 | 4,67-4,54
Metal(II)p-metilbenzoat-dietilnikotinamid
[Mn,(CsH;0,)4(C,oH14N,0),(H,0)] (12) | 60,88-60,97 | 5,66-5,66 | 5,46-5,47
[Co(CsH70,),(CoH14N,0),(H,0),] (13) | 59,86-59,50 | 5,82-6,22 | 7,76-7,72
[Ni(CsH70,)2(C10H4N,0),(H,0),] 14) | 59,94-59,96 | 6,38-6,32 | 7,77-7,78
[Cu(CsH;0,),(CoH14N,0),(H,0)] H,O (15) | 59,55-59,78 | 6,34-6,36 | 7,72-7,74
[Zn,(CgH;0,)4(C1oH14N,0),] (16) | 60,71-60,50 | 5,45-5,40 | 5,45-5,37
Metal(IT)p-metilbenzoat-izonikotinamid

[Co(CsH70,)2(CcHgN,0)s] (17) | 58,66-58,07 | 4,53-4,54 | 9,77-9,77
[Ni(CgH;0,),(CcHgN,0),(H,0),] H,O (18) | 53,64-54,64 | 5,10-4,84 | 8,93-8,42
[Cu(CsH;0,),(C¢HN,0),] 2H,0 (19) | 54,78-53,90 | 4,88-4,80 | 9,12-8,83
[Cuy(CsH70,)4(CsHgN,O),] (20) | 57,95-57,71 | 4,39-4,34 | 6,14-6,12
[Cd(CsH70,)2(CcHeN,0),(H,0)] H,O (21) | 50,68-50,75 | 4,53-4,51 | 8,45-8,39
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4.2 Infrared Spektrumu

Sentezlenen komplekslerin IR spektrumlar1 Ek Sekil 2-22’de verilirken, komplekslerin

IR spektrum verileri ise Cizelge 4.2°de verilmistir.

Cizelge 4.2. p-Metilbenzoik asit komplekslerinin IR spektrum verileri

GRUPLAR 1 2 3 4 5 6 7 8 9 10 11

3310- | 3250- | 3403- | 3200- | 3250- | 3317- | 3321- 3315- | 3319- | 3390-

V(O 2950 | 2950 [ 3070 | 3050 | 3000 | 3000 | 3000 ) 3050 | 3000 | 3000
V(C=C)haka | 1609 | 1608 | 1599 | 1606 | 1628 | 1627 | 1627 | 1626 | 1611 | 1610 1588
v(COO),, | 1588 | 1562 | 1546 | 1559 | 1556 | 1596 | 1598 | 1596 | 1565 | 1588 1545
v(COO), 1421 | 1415 | 1381 | 1385 | 1382 | 1403 | 1400 | 1382 | 1425 | 1406 1407
v(NH,) - - - - 3312 | 3520 | 3526 | 3364 | 3379 | 3406 | 3374
V(C-N),y - - - - 1030 | 1031 | 1020 | 1032 | 1035 | 1034 1017
V(C-N)amid - - - - 1046 | 1048 | 1050 | 1055 | 1055 | 1049 1110
V(C=0)amid - - - 1694 | 1697 | 1697 | 1687 | 1677 | 1679 1610
V(C-H)giraax | 2918 | 2921 | 2933 | 2966 | 2915 | 2913 | 2913 | 2916 | 2921 | 2920 | 2917

v(M-O) 616 626 645 627 693 656 652 635 691 619 688
v(M-N) - - - - 471 470 469 476 473 475 470
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Cizelge 4.2 (Devam). p-Metilbenzoik asit komplekslerinin IR spektrum verileri

GRUPLAR 12 13 14 15 16 17 18 19 20 |21

(OH) 3200- | 3250- | 3424- | 3219- 3400- | 3400- | 3500- 3250-
v - -
2950 | 2950 [ 3070 | 2927 2920 | 2920 | 2920 2950

V(C=C)yom | 1600 | 1600 | 1601 | 1618 | 1628 | 1609 | 1626 | 1609 | 1609 | 1609

v(COO),s | 1547 | 1565 | 1548 | 1565 | 1564 | 1556 | 1554 | 1554 | 1565 | 1592

v(COO), 1384 | 1385 | 1385 | 1406 | 1426 | 1401 | 1382 | 1380 | 1403 | 1385

v(NH,) - - - B} - 3308 | 3364 | 3488 | 3439 | 3418

V(C-N),y 1050 | 1033 | 1034 | 1049 | 1059 | 1000 | 958 | 1020 | 1019 | 1096

V(C-N)yma | 1104 | 1083 | 1083 | 1106 | 1074 | 1177 | 1139 | 1061 | 1113 | 1015

v(C=0) 1630 | 1630 | 1615 | 1636 | 1667 | 1704 | 1687 | 1681 [ 1697 | 1710

V(C-H)ipaax | 2932 | 2932 | 2932 | 2927 | 2929 | 2919 | 2916 | 2900 | 2921 | 2921

v(M-O) 638 614 647 630 638 619 635 633 631 637

v(M-N) 477 477 427 455 429 463 476 433 455 468

4.3. Termik Analiz
Komplekslerin termik analiz egrileri (DTA, DTG, TG) Ek Sekil 23-43’de

verilirken komplekslerin termik analiz verileri kisaca Cizelge 4.3-4.23’de 6zetlenmistir.
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Cizelge 4.3 (1) kompleksinin termik analiz verileri

Bilesik Sicakhik Aralig Max.Bozunma Uzaklasan Agirlik Kaybt % Toplam Agirlik Kati Bozunma Renk
C Sic. C Grup Deneysel -Teorik Kaybt % Uriinii
DTG Max. Deneysel -Teorik
[Mn(CsH70,)2(H,0)4] Ten Rengi
MA: 396,94
1 45-147 94(+) 4(H,0) 18.41-18.14 Mn(CgH;0,),
2 371-525 470(+) 1.5(CsH;0,) 51.84-51.02 MnCO;
76.20-78.33 MnO, Siyah
Cizelge 4.4 (2) kompleksinin termik analiz verileri
Bilesik Sicakhik Max.Bozunma Uzaklasan Agirlik Kaybt % Toplam Agirlik Kat: Bozunma Renk
Araligi C Sic. C Grup Deneysel -Teorik Kaybt % Uriinii
DTG Max. Deneysel -Teorik
[Zn(CgH;0,),(H,0),] Beyaz
MA: 371,38
1 125-175 143(+) 2(H,0) 8.92-9.69 Zn(CgH,0,),
2 317-495 321(+) 55.84
3 425(+) 15.08
79.83-78.09 ZnO Beyaz
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Cizelge 4.5 (3) kompleksinin termik analiz verileri

Bilesik Sicaklik Aralig Max.Bozunma Uzaklasan Agirlik Kaybt % Toplam Agirlik Kati Bozunma Renk
C Sic. C Grup Deneysel -Teorik Kaybt % Uriinii
DTG Max. Deneysel -Teorik
[Cd(CsH70,),(H,0),] Beyaz
MA: 418,41
1 123-173 153(+) 2(H,0) 8.32-8.60 Cd(CsH;0,),
2 319-423 394(+) 54.42
82,44-69,38 CdO + komiir Beyaz
Cizelge 4.6 (4) kompleksinin termik analiz verileri
Bilesik Sicakhk Max.Bozunma Uzaklasan Agirlik Kaybt % Toplam Agirlik Kat: Bozunma Renk
Araligi C Sic. C Grup Deneysel -Teorik Kaybt % Uriinii
DTG Max. Deneysel -Teorik
[Pb(CsH;70,),(H,0),] Beyaz
MA: 495,2
1 56-115 94(+) (H,0) 4.24-3.64 Pb(CsH,0,),
2 277-466 416(+) 1,5(CsH;0,) 37.72-40.89 PbCO;
54.02-54.93 PbO Kiremit
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Cizelge 4.7 (5) kompleksinin termik analiz verileri

Bilesik Sicaklik Max.Bozunma  Uzaklasan Grup  Agwrlik Kaybi % Toplam Agwrlhik Kati Bozunma Renk
Aralig C Sic. C Deneysel -Teorik Kaybt % Uriinii
DTG Max. Deneysel -Teorik
[Mn(CsH70,)2(CsHeN,0),(H,0),] Ten rengi
MA: 605,51
1 88-176 109(+) 2(H,0) 6.80-5.95 [Mn(CsH;02)2(CsHeN-0).]
2 185-347 238(+) 41.89
3 358-496 466(+) 30.76
87.07-88.29 MnO Siyah
Cizelge 4.8 (6) kompleksinin termik analiz verileri
Bilesik Sicaklik Max.Bozunma Uzaklasan Agirlik Kaybt % Toplam Agirlik Kati Bozunma Uriinii Renk
Araligi C Sic. C Grup Deneysel -Teorik Kaybt %
DTG Max. Deneysel -Teorik
[Co(CsH70,),(CsHgN,0),(H,0),] Kiremit
MA: 608,93
1 88-165 147(+) 2(H,0) 6.56-5.91 [Co(CgH70,),(CsHgN,0),]
2 188-306 249(+) 41.35
3 380-465 421(+) 25.04

89.49-87.67

CoO + komiir Siyah
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Cizelge 4.9 (7) kompleksinin termik analiz verileri

Bilesik Sicaklik Max.Bozun Uzaklasan Grup Agirlik Kayb Toplam Agwrhk Kati Bozunma Renk
Araligi C ma Sic. C % Kaybr % Uriinii
DTG Max. Deneysel - Deneysel -Teorik
Teorik
[Ni(CgH70,)2(CsHgN,0),(H,0),] Yesil
MA: 608,97
1 165-186 176(+) 2(H,0) 5.91-5.94 [Ni(CgH;0,),(CsHgN,0),]
2 253-327 299(+) 37.46
3 330-412 396(+) 30.56
89.49-87.67 NiO + komiir Siyah
Cizelge 4.10 (8) kompleksinin termik analiz verileri
Bilesik Sicaklik Max.Bozunma Uzaklasan Grup Agirlik Kaybu Toplam Agirlik Kati Bozunma Renk
Araligi C Sic. C % Kaybt % Uriinii
DTG Max. Deneysel - Deneysel -Teorik
Teorik
Cu(CsH70,2)2(CsHgN,0), Mavi-
MA: 577,78 Yesil
1 192-331 231(+)
74.74
255(+) 88.32-87.05 CuO + kdmiir Siyah
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Cizelge 4.11 (9) kompleksinin termik analiz verileri

Bilesik Sicaklik Max.Bozunma Uzaklasan Grup Agirhk Toplam Agwrlhik Kati Bozunma Uriinii Renk
Aralig1 C Sic. C Kaybr % Kaybt %
DTG Max. Deneysel -  Deneysel -Teorik
Teorik
[Zny(CgH;0,)4(H,0),]- Beyaz
[Zny(CsH70,)4(CsHeN>0),12H,0
MA: 1536,2
1 56-169 175 4(H,0)+0.25(CeHN-0 5.99-6.20 [Zna(CsH702)4][Zny(CsH70,)4-
) ) (ROMABEARO (CoHN,0), 7]
181-227 206(+) 8.28
i o 29+ - 47n + komii Beyaz
. 89.78-84.18 n omir
377-471 021(+) 41.80
Cizelge 4.12 (10) kompleksinin termik analiz verileri
Bilesik Sicaklik Max.Bozunma Uzaklasan Agirlik Kaybir %  Toplam Agwrhik Kati Bozunma Uriinii Renk
Aralig1 C Sic. C Grup Deneysel -Teorik Kaybt %
DTG Max. Deneysel -Teorik
[Cd(CsH;0,)2(CsHeN,0)2(H,0),] Beyaz
MA: 670,69

1 118-154 129(+) 2(H,0) 5.48-5.43 [Cd(CsH70,)2(CsHgN20),]

2 229-316 267(+) 23.14

3 331-429 401(+) 43.63

4 473-637 613(-) 15.38

87.63-83.10

Cd + komiir

Beyaz
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Cizelge 4.13 (11) kompleksinin termik analiz verileri

Bilesik Sicaklik Max.Bozunma Uzaklasan Grup Agirlik Kaybt % Toplam Agurlik Kati Bozunma Uriinii  Renk
Araligi C Sic. C Deneysel - Kaybt %
DTG Max. Teorik Deneysel -Teorik
[Pb(CsH70,),(CsHeN,O) H,O Beyaz
MA: 617,42
1 70-169 95(+) H,O 3.41-2.92 Pb(CsH;0,)5(CsHgN,0),
2 233-400 252(+)
379(+) 26.52
3 404-530 424(+)
22.18 59.33-61.27 PbO, Siyah
Cizelge 4.14 (12) kompleksinin termik analiz verileri
Bilesik Sicaklik Max.Bozunma Uzaklasan Grup Agirlik Kaybt % Toplam Agwrlik Kati Bozunma Uriinii  Renk
Araligi C Sic. C Deneysel - Kaybt %
DTG Max. Teorik Deneysel -Teorik
[Mny(CsH70,)4(CoH14N,0)o(H,0)] Ten
MA: 1024,90 Rengi
1 50-127 85(+) H,0 5.01 Mn(CgH70,)4(C1oH4N,0),
2 131-292 200(+) 46.40
3 396-512 463(+) 2(CsH707) 26.80-26.34 Mn,(CsH,0,)
91.14-89.28 Mn Gri
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Cizelge 4.15 (13) kompleksinin termik analiz verileri

Bilesik Sicaklik Max.Bozunma Uzaklasan Grup Agirlik Kaybr % Toplam Agwrlhik Kati Bozunma Renk
Aralig C Sic. C Deneysel -Teorik Kayb: % Uriinii
DTG Max. Deneysel -Teorik
[Co(CsH702)2(C1oH14N20)2(H>0):] Kiremit
MA: 721,70
1 104-177 170(+) 0.25(C1oH1N0)+2H,0 10.48-11.15 Co(CsH70,)2(Ci1oH14N20)1.75
2 192-273 229(+) (CroH14N2O)175 42.73-43.16 Co(CsH702)
3 315-477 413(+) 33.29 94.16-91.83 Co + komiir Beyaz
Cizelge 4.16 (14) kompleksinin termik analiz verileri
Bilesik Sicaklik  Max.Bozunma Uzaklasan Grup Agirlik Kaybt % Toplam Agurlik Kati Bozunma Uriinii  Renk
Aralig1 C Sic. C Deneysel - Kaybt %
DTG Max. Teorik Deneysel -Teorik
Ni(CgH70,)2(C1oH14N,0),(H0), Yesil
MA: 718,69
1 92-204 136(+) 0.25(C}oH4N,0)+2H,0 11.29-11.20 Ni(CgH;0,),(C1oH14N0); 75
2 217-286 247(+) 23.51
3 338-427 379(+) 32.28

95.38-91.84 Ni + komiir Beyaz




8¢

Cizelge 4.17 (15) kompleksinin termik analiz verileri

Bilesik Sicaklik Max.Bozunma  Uzaklasan Grup Agirlik Kaybr % Toplam Agwrlik Kati Bozunma Renk
Aralig1 C Sic. C Deneysel -Teorik Kaybt % Uriinii
DTG Max. Deneysel -Teorik
[Cu(CsH70,)2(C10H1sN20)2(H,0) H,O Yesil
MA: 725,5
1 179-259 221(+) 2(CypH4N,0)(H,0) 57.03-54.20 Cu(CgH;0,),
2 263-319 284(+) 16.28
3 392-448 418(+) 6.43
91.80-91.25 Cu Kizil-Kahve
Cizelge 4.18 (16) kompleksinin termik analiz verileri
Bilesik Sicaklik Max.Bozunma Uzaklasan Agirlik Kaybt % Toplam Agirlik Kati Bozunma Renk
Aralig1 C Sic. C Grup Deneysel -Teorik Kaybt % Uriinii
DTG Max. Deneysel -Teorik
[Zny(CgH70,)4(C0H,4N,0),] Beyaz
MA: 1027.82
1 142-180 162(+) 2.71
2 200-327 281(+) 2(C1oH1N,0) 34.35-34.66 Zny(CsH70)4
3 357-504 419(+) 3(C4H-0,) 39.19-39.40 Zny(CsHr02)
89.84-87.28 Zn Beyaz




Cizelge 4.19 (17) kompleksinin termik analiz verileri
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Bilesik Sicaklik Aralig Max.Bozunma Uzaklasan Agirlik Kaybr % Toplam Agwrlhik Kati Bozunma Renk
C Sic. C Grup Deneysel -Teorik Kaybt % Uriinii
DTG Max. Deneysel -Teorik
[Co(CsH70,),(CsHsN,0),] Kiremit
MA: 573,21 rengi
1 195-286 241(+) 45.34
2 290-464 312(+) 27,96
405(+)
85.09- 84,13 CoO Siyah
Cizelge 4.20 (18) kompleksinin termik analiz verileri
Bilesik Sicaklik Max.Bozunma Uzaklasan Agirlik Kaybt % Toplam Agirlik Kati Bozunma Renk
Aralig C Sic. C Grup Deneysel -Teorik Kaybt % Uriinii
DTG Max. Deneysel -Teorik
[Ni(CsH70,)2(CsHgN20)2(H,0),1'H, 0O Yesil
MA: 626,70
1 35-185 75(+) 3(H,0) 8.66-8.61 Ni(CsH70,)2(CsHgN20),
2 205-330 233(+)
299(+) 35.29
3 340-435 385(+)

34.23 85.20-85.57 NiO Siyah
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Cizelge 4.21 (19) kompleksinin termik analiz verileri

Bilesik Sicaklik Max.Bozunma Uzaklasan Agirlik Kaybr % Toplam Agwrlhik Kati Bozunma Renk
Aralig1 C Sic. C Grup Deneysel -Teorik Kaybt % Uriinii
DTG Max. Deneysel -Teorik
[Cu(CsH70,),(CeHgN>0),]2H,0
MA: 585,5 Mavi
1 104-142 117(+) 2(H,0O) 6.48-5.86 Cu(CgH70,),(CsHgN,O),
2 192-323 217(+)
230(+) 69.99
287(+)
85.10-87.05 CuO Siyah
Cizelge 4.22 (20) kompleksinin termik analiz verileri
Bilesik Sicakhik Max.Bozunma Uzaklasan Agwrlik Kaybt % Toplam Agirlik Kati Bozunma Renk
Aralig1 C Sic. C Grup Deneysel -Teorik Kaybt % Uriinii
DTG Max. Deneysel -Teorik
[Cuz(CsH70,)4(CeHN,O)s]
MA: 911,88 Yesil
1 170-270 222 (+) 52.99
247 (+)
2 270-345 284 (+) 21,15
82,04-82,56 2CuO Siyah




19

Cizelge 4.23 (21) kompleksinin termik analiz verileri

Bilesik Siwcaklik Aralit  Max.Bozunma Uzaklasan Agirhik Kaybr % Toplam Agwrhik Kati1 Bozunma Renk
C Sic. C Grup Deneysel -Teorik Kaybt % Uriinii
DTG Max. Deneysel -Teorik
[Cd(CsH702)x(CHeN20)2(H,0)1(H-0) Beyaz
MA: 662,96
! 84-154 111(+) 2(H,0) 5.05-5.43 Cd(CsH702)2(CsHeN20)2
2 184-304 243(+) 2(CgHgN,0) 35.48-36.84 Cd(CsH;0,),
3 329-423 260(+) 30.72
76.20-78.33 CdO Siyah




4.4 NMR Spektroskopisi

Cizelge 4.24 Bazi Komplekslerin "H-NMR Spektrum Verileri (400 Mhz, DMSO-dg,

6/ppm)
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Cizelge 4.25 Bazi Komplekslerin ?C-NMR Spektrum Verileri (100 Mhz, DMSO-ds,

6/ppm)
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4.5 UV Goriiniir Bolge Spektrumu

Cizelge 4.26 Bazi komplekslerin UV-Goriiniir Bolge verileri

Bilesik Adi Amax (NM) e(L.mol'.cm™)  Ek Sekil No
[Co(p-MB),(NA),H,0), 556 4 49
[Ni(p-MB »(NA),(H,0),] 424 28 50
[Cu(p-MB),(NA),] 730 245 51
[Co(p-MB),(DENA),(H,0),] 588 142 56
[Ni(p-MB),(DENA),(H,0),] 780, 422 14, 37 57
[Cu(p-MB),(DENA),(H,0)]' H,0 734 290 58
[Co(p-MB)»(INA),] 556 88 60
[Ni(p-MB),(INA),(H,0),] (H,0) 780, 422 13,35 61
[Cu(p-MB),(INA),]2H,0 732 230 62
[Cuy(p-MB),(INA),] 732 540 63
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5. TARTISMA

5.1 Spektroskopik Degerlendirme

Calismada sentezlenen bilesiklerin IR spektrumlar1 KBr tabletleri halinde alinmis ve
spektrumlarinda ortaya ¢ikan karakteristik pikler degerlendirilerek yeni bilesiklerin yap1
aydmlatilmasinda kullanilmis ve pik degerleri Cizelge 4.2’de verilmistir.

5.1.1 p-Metilbenzoat Komplekslerinin Spektrum Verilerinin Yorumu

[Ik kez sentezlenen dort adet p-metilbenzoat komplekslerinde metal(IT) katyonu: p-

metilbenzoat mol oranlarinin kompleklerde 1 : 2 oldugu anlagilmstir.

[Mn(CgH70,)2(H,0)4] 1
[Zn(CsH70,)2(H20);] 2)
[Cd(CsH70)2(H,0),] 3)
[Pb(CgH70,)2(H,0)2] )]

Sentezlenen metal(Il) p-metilbenzoik asit komplekslerinin IR spektrum egrileri Ek Sekil
2-22°de, spektrum verileri Cizelge 4.2’de verilmistir. Karbonil grubu (C=0) i¢in
sogurma bandi asit i¢in 1662 cm iken (Ek Sekil 1) komplekslerde sirasiyla 1588 cm’'-
1421 em™ (1), 1562-1415 cm™ (2), 1546 cm™-1404 cm™ (3), 1559-1385 cm™ (4) ve

alanlarinda valans titresimlere denk geldigi goriilmektedir.

Asimetrik ve simetrik COO" titresimleri arasindaki farklar komplekslerde sirasiyla 167

cem’ (1), 147 cm™ (2), 142 cm'1(3), 174 cm™ (4) olarak hesaplanmustir.

Komplekslerin yapisindaki aromatik halka v(C=C) titresim frekansi asitte 1599 cm’

iken komplekslerde 1599-1609 cm™ arahiginda goriilmiistiir.
Ayrica tiim komplekslerde IR sonuglarinda kristallendirme sirasinda olusan safsizliktan

kaynaklanan 2360 cm™ de CO, ve H,O’dan kaynaklanan maksimum pik goriilmiistiir

[57].
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Komplekslerdeki CHj; gruplarinin C-H titresim frekanslari ise 2966-2918 cm’™
araliginda valans titresimlerini verirler.
Komplekslerin M-O baglanmasina uygun gelen absorbsiyon bantlar1 645 cm™- 616 cm™

araliginda valans titresimlerini verirler.

Komplekslerin yapisindaki suyun —OH grubundan dolay1 olusabilecek olan sogurma
pikleri 3403-2950 cm’ araliginda kuvvetli ve genis bir bant seklinde gozlenmistir. Bu
bolgedeki bant genislemesi O-H ve N-H gruplarinin hidrojen bag yaptigini

gostermektedir.

(2) nolu kompleksin 'H-NMR spektrumlarinda (Ek Sekil 55) 82,32 ppm civarinda
asidin CHj3 protonlari, 83,45 ppm civarinda H,O protonlari, 67,18-7,85 ppm araliginda

aromatik hidrojenler gozlemlenmistir (Cizelge 4.24).

Ayni bilesigin ?C-NMR spektrumlarinda ise 821,74 ppm civarinda asidin CHj
karbonlari, aromatik karbonlar 6120-153 ppm araliginda ve C=0 grubu karbonlar ise

0166-173 ppm araliginda gozlemlenmistir (Ek Sekil 56) (Cizelge 4.25).

(3) nolu kompleksin 'H-NMR spektrumlarinda (Ek Sekil 57) 62,30 ppm civarinda
asidin CHj protonlari, 63,57 ppm civarinda H,O protonlari, 67,17 ve 7,89 ppm civarinda

aromatik hidrojenleri gozlemlenmistir (Cizelge 4.24).

Ayni bilesigin ?C-NMR spektrumlarinda ise 621,04 ppm civarinda asidin CHj
karbonlari, aromatik karbonlar 6128-141 ppm araliginda ve C=0O grubu karbonlar1 ise
0166-173 ppm araliginda gozlemlenmistir (Ek Sekil 58) (Cizelge 4.25). Boylece

dietilnikotinamid ligandinin olmadig1 belirlenmistir.

(1) kompleksinin DTA egrisinde (Ek Sekil 23) 94 ve 470°C maksimum sicakliklara
denk gelen iki basamakli bir bozunma gostermektedir. Bu bozunmalara karsilik gelen
DTA pikleri endotermiktir. Kompleksin yapisindaki 4 mol su 94°C sicakliginda ilk

basamakta ayrilmaktadir (deneysel 18,41-teorik 18,14). Ikinci basamakta asit ligandi
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bozunarak kompleksten geriye MnO, kaldigi hesaplanmistir (deneysel 23,80-teorik
21,67) (Cizelge 4.3).

(2) kompleksinin DTA egrisinde (Ek Sekil 24) 143, 321 ve 425°C maksimum
sicakliklara denk gelen iic basamakli bir bozunma gostermektedir. Bu bozunmalara
karsilik gelen DTA pikleri endotermiktir. Ilk basamakta kompleksten 2 mol su
ayrilmaktadir(deneysel 8,92-teorik 9,69). Kompleksten geriye ZnO kalmistir (deneysel
20,17-teorik 21,91) (Cizelge 4.4).

(3) kompleksinin DTA egrisinde (Ek Sekil 25) 153°C ve 394°C (endotermik)
maksimum sicakliklara denk gelen iki basamakli bir bozunma gosteriyor. 123-173°C
sicaklik aralifinda 6nce 2 mol suyunu kaybeden (deneysel 8,32-teorik 8,60)
kompleksten geriye kalan iiriinler bozunarak kompleksten geriye CdO+komiir kaldigi

tahmin edilmektedir (deneysel 37,26-teorik 30,69) (Cizelge 4.5).

(4) kompleksinin DTA egrisinde (Ek Sekil 26) iki basamakli bir bozunma
gostermektedir. Bu bozunmalara karsilik gelen 94 ve 416°C deki DTA pikleri
endotermiktir. Kompleksin yapisindaki 1 mol koordinasyon suyu ilk basamakta 94°C
maksimum sicaklikta ayrilirken (deneysel 4,24-teorik 3,64), diger basamakta ise asit
ligand1 ayrilarak kompleksten geriye PbO kalmistir (deneysel 45,98-teorik 45,07)
(Cizelge 4.6).

Sulu komplekslerin dayaniklilig1 asagidaki siraya gore degismektedir:
3>2>1=4
Susuz komplekslerin termal kararliliklan ise asagidaki siraya gore degismektedir:

1>4>3>2

5.1.2 p-Metilbenzoat-Nikotinamid Karisik Komplekslerinin Spektrum Verilerinin

Yorumu
[Ik kez sentezlenen yedi adet p-metilbenzoat-nikotinamid karistk komplekslerinde

metal(I) katyonu: p-metilbenzoat : nikotinamid oranlar1 9 ve 11 nolu komplekslerde 1 :

2 : 1, digerlerinde ise 1 : 2 : 2 olduklan belirlenmistir.
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[Mn(CsH70,)2(CsHgN20)2(H,0),] )

[Co(CsH70,)2(CsHsN20)2(H,0)] (6)
[Ni(CsH702)2(CeHeN20)2(H20),] (7)
[Cu(CsH70,)2(CsHeN20),] ®)
[Zn2(CsH70,)4(H20)2][Zn2(CsH702)4(CsHeN20) ] 2H20 (9)
[Cd(CsH702)2(CsHeN20)2(H20)2] 10)
[Pb(CsH70,)2(CsHsN>0)].H,O 1)

Sentezlenen metal(Il) p-metilbenzoik asit komplekslerinin IR spektrum egrileri Ek Sekil
1-22’de spektrum verileri Cizelge 4’de verilmistir. Karbonil grubu (C=0) i¢in sogurma
bandu asit i¢in 1662 cm™ iken (Ek Sekil 1) komplekslerde sirastyla 1556-1382 cm™ (5),
1596-1403 cm™ (6), 1598-1400 cm™ (7), 1596-1382 cm™ (8), 1565-1425 cm™ (9),
1588-1406 cm™ (10), 1545-1407 cm™ (11) alanlarinda valans titresimlere denk geldigi

goriilmektedir.

Asimetrik ve simetrik COO" titresimleri arasindaki farklar komplekslerde 174 cm’ (5),
193 cm™ (6), 198 cm™ (7), 214 cm™ (8), 140 cm™ (9), 182 cm™ (10), 138 cm™ (11)
olarak hesaplanmustir. Nikotinamid komplekslerinde Av > 140 cm™ degeri p-MB

ligandinin monodendat baglandigina isaret etmektedir [58-59].

(11) nolu kompleks hari¢ diger komplekslerde literatiire [60-68] uygun olarak
nikotinamidin karbonil gruplarimin degisiklige ugramadigi goriilmektedir. Nikotinamid
ligand1 iceren komplekslerde karbonil grubu titresimleri 1610-1697 cm’ araliginda
goriilmiistiir. Nikotinamid bilesiginin karbonil grubu titresim frekanst 1679 cm’ iken
kursun bilesiginde (11) v(C=0) 1610 cm’ titresim frekansit degeri nikotinamidin

karbonil gurubundan koordinasyona katilma oldugunu gostermektedir.
Piridin halkasinin C-N grubunun absorbsiyon bantlar1 da komplekslerde sirasiyla 1030

cm” (5), 1031 ecm™ (6), 1020 cm™ (7), 1032 cm™ (8), 1035 cm™ (9), 1034 cm™ (10),

1017 cm™ (11) alanlarinda deformasyon pikleri verdigi saptanmustir.
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Nikotinamid molekiillerinin NH, gruplarinin N-H gerilme pikleri komplekslerde 3526-

3312 cm™ araliginda ortaya ¢cikmuistir.

Komplekslerin yapisindaki aromatik halka v(C=C) titresim frekansi asitte 1599 cm™

iken komplekslerde 1588-1628 cm’ araliginda goriilmiistiir.

Komplekslerdeki CHj gruplarimin C-H titresim frekanslar1 ise 2973-2900 cm’

araliginda valans titresimlerini verirler.

Komplekslerin M-O baglanmasina uygun gelen absorbsiyon bantlar1 693 cm- 614 cm™
araliginda ve komplekslerin temelini olugturan M-N baglanmalar da literatiire uygun

olarak 477 cm™'—427 cm™ araliginda valans titresimlerini verirler.

Komplekslerin yapisindaki suyun —OH grubundan dolay1 olusan sogurma pikleri 3424-
2950 cm™ araliginda kuvvetli ve genis bir bant seklinde gézlenmistir. Bu bolgedeki bant

genislemesi O-H ve N-H gruplarinin hidrojen bagi yaptigin1 gostermektedir.

(9) nolu kompleksin 'H-NMR spektrumlarinda (Ek Sekil 59) 62,30 ppm civarinda
asidin CHj3 protonlari, 83,61 ppm civarinda H,O protonlari, §7,55-7,59 ppm araliginda
nikotinamidin NH, protonlari, 67,17 ve 7,90 ppm civarinda aromatik hidrojenler ve
08,31-8,77 ppm araliginda piridin halkasinin hidrojenleri gozlemlenmistir (Cizelge
4.24).

Ayni bilesigin BC-NMR spektrumlarinda ise 621,72 ppm civarinda asidin CHj
karbonlari, aromatik karbonlar 124-153 ppm araliginda ve C=0O grubu karbonlar1 ise

0166-173 ppm araliginda gézlemlenmistir (Ek Sekil 60) (Cizelge 4.25).

(10) nolu kompleksin 'H-NMR spektrumlarinda (Ek Sekil 61) 62,31 ppm civarinda
asidin CHj3 protonlari, 83,53 ppm civarinda H,O protonlari, 67,54-7,56 ppm araliginda
nikotinamidin NH, protonlari, 67,16 ve 7,90 ppm civarinda aromatik hidrojenler ve
08,28-8,75 ppm araliginda piridin halkasinin hidrojenleri gozlemlenmistir (Cizelge
4.24).
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Ayni bilesigin ?C-NMR spektrumlarinda ise 621,72 ppm civarinda asidin CHj
karbonlari, aromatik karbonlar 6124-153 ppm araliginda ve C=0 grubu karbonlar ise

0167-174 ppm araliginda gézlemlenmistir (Ek Sekil 62) (Cizelge 4.25).

(5) kompleksinin DTA egrisinde (Ek Sekil 27) 109°C, 238°C ve 466°C maksimum
sicakliklara denk gelen ii¢ basamakli bir bozunma gosteriyor. Kompleksten 88-176°C
sicaklik araliginda 2 mol su ayrildigi hesaplanmistir (deneysel 6,80-teorik 5,95). Son
basamakta da asidin pargcalanmasi ile kompleksten geriye MnO kaldig1 hesaplanmistir

(deneysel 12,93-teorik 11,71) (Cizelge 4.7).

(6) kompleksinin DTA egrisinde (Ek Sekil 28) 88-165°C, 188-306°C ve 380-465°C
sicaklik araliginda 147, 249 ve 421°C (endotermik) maksimum sicakliklara denk gelen
ic basamakli bozunmada birinci basamakta kompleksin iki mol su ayrilmakta (deneysel
6,56-teorik 5,91) ve kompleksten geriye CoO+komiir kalmaktadir (deneysel 13,79-
teorik 12,33) (Cizelge 4.8).

(7) kompleksinin DTA egrisinde (Ek Sekil 29) ii¢ basamakli bir bozunma
gostermektedir. Bu bozunmalara karsilik gelen 176, 299 ve 396°C de endotermik DTA
pikleri goriilmiistiir. Kompleksin yapisindaki 2 mol koordinasyon suyu ilk basamakta
165-186°C sicaklik araliginda ortamdan cikarken (deneysel 5,91-teorik 5,94), ikinci
basamakta ve tigiincii basamakta organik ligandlar birlikte ayrilmakta ve kompleksten

geriye NiO + komiir kalmistir (deneysel 10,51-teorik 12,33) (Cizelge 4.9).

(8) kompleksinin DTA egrisinde (Ek Sekil 30) 231 ve 255°C maksimum sicakliklara
denk gelen bir basamakli bir bozunma gostermektedir. Bu bozunmalara karsilik gelen
DTA piki endotermiktir. Kompleksten geriye CuO + komiir kalmistir (deneysel 11,68-
teorik 12,95)(Cizelge 4.10).

(9) kompleksinin DTA egrisinde (Ek Sekil 31) 175, 206, 259 ve 421°C de endotermik
DTA pikleri goriilmiistiir. Kompleks dort basamakli bir bozunma gosteriyor. Birinci

basamakta 4 mol su ve 0.25 mol nikotinamid ayrilmakta ve kompleksten geriye 4 mol

Zn + komiir kaldig1 diistiniilmektedir (deneysel 10,21-teorik 15,82) (Cizelge 4.11).
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(10) kompleksinin DTA egrisinde (Ek Sekil 32) dort basamakli bir bozunma
gostermektedir. Bu bozunmalara karsilik gelen 129, 267, 401°C (endotermik) ve 613°C
(ekzotermik) de DTA pikleri goriilmiistiir. Kompleksin koordinasyon yapisi disindaki 2
mol su ilk basamakta 118-154°C sicaklik araliginda ortamdan c¢ikarken diger
basamaklardaki ayrismalar belirgin degildir. DTA egrisindeki su molekiilii i¢in agirlik
kaybi teorik degerle uyumludur (deneysel 5,48-teorik 5,43). Kompleksten geriye Cd +
komiir kaldig diistiniilmektedir (deneysel 12,37-teorik 16,90) (Cizelge 4.12).

(11) kompleksinin DTA egrisinde (Ek Sekil 33) 95, 252, 379 ve 446°C maksimum
sicakliklara denk gelen ii¢ basamakli bir bozunma gosteriyor. Kompleksten 70-169°C

sicaklik araliginda once 2 mol su ayrnigmistir (deneysel 3,41-teorik 2,92). Kompleksten

geriye PbO; kaldig1 hesaplanmistir (deneysel 40,67-teorik 38,73) (Cizelge 4.13).

Komplekslerin toz X 1smm diffraktrogram verileri mukayese edildiginde (5) ile (6)
komplekslerinin es yapili olduklar diistiniilmektedir (Ek Sekil 67) (Ek Cizelge 41 ve
42) [68-70].

Sulu komplekslerin dayaniklilig1 asagidaki siraya gore degismektedir:
8>7>9>6>10>5>11

Susuz komplekslerin termal kararliliklan ise asagidaki siraya gore degismektedir:

7> 10 >11>6>5>8>9

5.1.3 p-Metilbenzoat-Dietilkotinamid Karisitk Komplekslerinin  Spektrum

Verilerinin Yorumu
[k kez sentezlenen bes adet p-metilbenzoat-dietilnikotinamid karisik komplekslerinde

Metal(Il) katyonu: p-metilbenzoat : dietilnikotinamid oranlart 12 ve 16 nolu

komplekslerde 1 : 2 : 1, digerlerinde ise 1 : 2 : 2 olduklar belirlenmistir.
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[Mny(CgH702)4(C10H14N20)2(H20)] 12)

[Co(CsH70,)2(C1oH14N>0),(H,0),] 13)
[Ni(CsH702)2(C19H14N20)2(H20),] 2H,O 14)
[Cu(CsH70,)2(C1oH14N>0),] 2H,O 5)
[Zn(CgH702)4(C10H14N>0),] 16)

Sentezlenen metal(Il) p-metilbenzoat-dietilnikotinamid komplekslerinin IR spektrum
egrileri Ek Sekil 1-22’de spektrum verileri Cizelge 4’de verilmistir. Karbonil grubu
(C=0) i¢in sogurma bandu asit i¢in 1662 cm™ iken (Ek Sekil 1) komplekslerde sirasiyla
1547-1384 cm™ (12), 1565-1385 cm™ (13), 1548-1385 cm™ (14), 1565-1406 cm™ (15),
1564-1426 cm™ (16) alanlarinda valans titresimlere denk geldigi goriilmektedir.

Asimetrik ve simetrik COQO" titresimleri arasindaki farklar komplekslerde sirasiyla 161
em’! (12), 162 cm™ (13), 163 cm” (14), 156 cm™ (15), 138 cm™’ (16) olarak
hesaplanmistir. Dietilnikotinamid komplekslerinde Av < 162 cm’ degeri p-MB
ligandinin bidendat baglandigina isaret etmektedir [58-59].

Biitiin komplekslerde amidin karbonil gruplarimin da yine pek degisiklige ugramadigi
goriilmektedir. Dietilnikotinamid ligand1 iceren komplekslerde karbonil grubu
titresimleri 1615-1704 cm™ arahiginda goriilmiistiir. Bu sonuglar bize litaratiire [60-68]
uygun olarak dietilnikotinamid ligandlarinin amid grubundan koordinasyona herhangi

bir katilmanin olmadigim gosterir.
Piridin halkasinin C-N grubunun absorbsiyon bantlar1 da komplekslerde sirasiyla 1050
cem’ (12), 1033 cm™ (13), 1034 cm™ (14), 1049 cm™ (15), 1059 cm™ (16) alanlarinda

deformasyon pikleri verdigi saptanmistir.

Komplekslerin yapisindaki aromatik halka v(C=C) titresim frekansi asitte 1599 cm™

iken komplekslerde 1588-1628 cm’ araliginda goriilmiistiir.

Komplekslerdeki CHj; gruplarmmin C-H titresim frekanslar1 ise 2973-2900 cm’

araliginda valans titresimlerini verirler.
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Komplekslerin M-O baglanmasina uygun gelen absorbsiyon bantlart 693 cm™- 614 cm™
araliginda ve komplekslerin temelini olugturan M-N baglanmalar da literatiire uygun

olarak 477 cm™'—427 cm™ araliginda valans titresimlerini verirler.

Komplekslerin yapisindaki suyun —OH grubundan dolay1 olusabilecek olan sogurma
pikleri 3424-2950 cm’ araliginda kuvvetli ve genis bir bant seklinde gozlenmistir. Bu
bolgedeki bant genislemesi O-H ve N-H gruplarinin hidrojen bagi yaptigini

gostermektedir.

16 nolu kompleksin 'H-NMR spektrumlarinda (Ek Sekil 63) 61,04-1,12 ppm civarinda
etil grubunun CHj3 protonlart ile 63,49 ppm araliginda CH, protonlari, 62,30 ppm
civarinda asidin CHj3 protonlari, 63,15 ppm civarinda H,O protonlari, 87,16-7,85 ppm
araliginda aromatik hidrojenler ve 68,63-8,69 ppm araliginda piridin halkasinin

hidrojenleri gézlemlenmistir (Cizelge 4.24).

Aynmi bilesigin ?C-NMR spekrumlarinda ise alifatik karbonlar §13,46-14,88 ppm
civarinda dietilnikotinamidin etil grubunun CHj; protonlart ile 641,36-43,67 ppm
civarinda dietilnikotinamidin etil grubunun CH, karbonlari, 621,72 ppm civarinda
asidin CHj; karbonlari, aromatik karbonlar 8124-151 ppm araliginda ve C=0 grubu
karbonlari ise 6167-173 ppm araliginda gézlemlenmistir (Ek Sekil 64) (Cizelge 4.25).

(12) kompleksinin DTA egrisinde (Ek Sekil 34) 85, 200 ve 463°C maksimum
sicakliklara denk gelen iic basamakli bir bozunma gostermektedir. Bu bozunmalara
karsilik gelen DTA pikleri endotermiktir. Birinci basamaktaki ayrismalar belirgin

degildir. Kompleksten geriye Mn kalmistir (deneysel 8,86-teorik 10,72) (Cizelge 4.14).

(13) kompleksinin DTA egrisinde (Ek Sekil 35) 170, 229 ve 413°C maksimum
sicakliklarda ti¢ bozunma gostermekteyken bu bozunmalara karsilik gelen DTA pikleri
endotermiktir. Kompleksin yapisindaki 2 mol su ve 0.25 mol dietilnikotinamid ilk

basamakta ayrigmaktadir (deneysel 10,48-teorik  11,15). Ikinci  basamakta
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dietilnikotinamidin tamam1 ayrilmakta (deneysel 42,73-teorik 43,16) ve kompleksten

geriye son olarak Co + komiir kaldig diisiiniilmektedir (Cizelge 4.15).

(14) kompleksi DTA egrisinde (Ek Sekil 36) 136, 247 ve 379°C maksimum sicakliklara
denk gelen iic basamakli bir bozunma gostermektedir. Bu bozunmalara karsilik gelen
DTA pikleri endotermiktir. Kompleksin yapisindaki 2 mol su ve 0.25 mol
dietilnikotinamid ilk basamakta ayrigmaktadir (deneysel 11,29-teorik 11,20). Son
basamakta geriye kalan iiriinler de bozunarak final iiriiniiniin Ni + komiir oldugu

diisiiniilmektedir (deneysel 4,62-teorik 8,16) (Cizelge 4.16).

(15) kompleksinin DTA egrisinde (Ek Sekil 37) iic basamakli bir bozunma
gostermektedir. Bu bozunmalara karsilik gelen 221, 284 ve 418°C deki DTA pikleri
endotermiktir. Kompleksin yapisindaki 2 mol su ve 2 mol dietilnikotinamid ilk
basamakta 84-154°C sicaklik araliginda ayrilmaktadir (deneysel 57,03-teorik 54,20) ve
son basamakta ise metal(Il)benzoat bozunarak kompleksten geriye Cu kaldig

hesaplanmistir (deneysel 8,20-teorik 8,75) (Cizelge 4.17).

(16) kompleksinin DTA egrisinde (Ek Sekil 38) 162, 281 ve 419°C maksimum sicaklara
denk gelen ii¢ basamakli bir bozunma gostermektedir. Bu bozunmalara karsilik gelen
DTA pikleri endotermiktir. Birinci basamaktaki ayrismalar belirgin degildir. Ikinci
basamakta 2 mol dietilnikotinamid ayrilmakta (deneysel 34,35-teorik 34,66) ve {iciincii
basamakta ise 3 mol asit ligandinin ayrildigi hesaplanmistir (deneysel 39,19-teorik

39,40). Kompleksten geriye Zn kalmistir (deneysel 10,16-teorik 12,72) (Cizelge 4.18).

Komplekslerin toz X 151 diffraktrogram verileri mukayese edildiginde (13) ile (14)
komplekslerinin es yapili olduklar1 diistiniilmektedir (Ek Sekil 68) (Ek Cizelge 43 ve
44) [69-71].

Sulu komplekslerin dayaniklilig1 asagidaki siraya gore degismektedir:
15> 13 >16>14>12

Susuz komplekslerin termal kararliliklan ise asagidaki siraya gore degismektedir:

15> 16 >14>13>12
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5.1.4 p-Metilbenzoat-izonikotinamid Karissk Komplekslerinin ~ Spektrum

Verilerinin Yorumu

Sentezlenen metal(Il)-p-metilbenzoat-izonikotinamid komplekslerinde metal: p-
metilbenzoat : izonikotinamid oranlarinin 20 kompleksinde 1 : 2 : 1, digerlerinde ise 1 :

2 : 2 olduklari belirlenmistir.

[Co(CsH70,),(CsHgN,0),(H,0),] 17)
[Ni(CsH70,)2(C¢HegN20)2(H20)2] H,0 18)
[Cu(CsH70,)2(CsHeN,0),] 2H,0 19)
[Cua(CsH702)4(CeHeN20):] (20)
[Cd(CsH70,),(C¢HN20)2(H,0)] H,O (21)

Sentezlenen metal(I)-p-metilbenzoat-izonikotinamid komplekslerinin IR spektrum
egrileri Ek Sekil 1-22° de spektrum verileri Cizelge 4’de verilmistir. Karbonil grubu
(C=0) i¢in sogurma band1 asit i¢in 1662 cm’ iken (Ek Sekil 1) komplekslerde 1556-
1401 cm™ (17), 1554-1382 cm™ (18), 1554-1380 cm™ (19), 1565 cm™-1403 cm™ (20),
1592-1385 cm™ (21) alanlarinda valans titresimlere denk geldigi goriilmektedir.

Asimetrik ve simetrik COO" titresimleri arasindaki farklar komplekslerde sirasiyla 155
cm’ (17), 172 em™? (18), 178 cm™ (19), 162 cm™ (20), 142 cm™’ (21) olarak
hesaplanmistir. izonikotinamid molekiillerinin NH, gruplarinin N-H gerilme pikleri

komplekslerde 3526-3308 cm’ araliginda ortaya ¢ikmistir.

Biitiin komplekslerde amidin karbonil gruplarmin da yine pek degisiklige ugramadigi
goriilmektedir. Izonikotinamid ligand: iceren komplekslerde karbonil grubu titresimleri
1681-1704 cm™ araliginda goriilmiistiir. Bu sonuglar bize litaratiire [60-68] uygun
olarak izonikotinamid ligandlarmin amid grubundan koordinasyona herhangi bir

katilmanin olmadigin1 gosterir.
Piridin halkasinin C-N grubunun absorbsiyon bantlar1 da komplekslerde sirasiyla 1000

cm™ (17), 958 cm™ (18), 1020 cm™ (19), 1019 cm™ (20) 1096 cm™ (21) alanlarinda

deformasyon pikleri verdigi saptanmistir. Nizonikotinamid molekiillerinin NH;
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gruplarmin N-H gerilme pikleri komplekslerde 3488-3308 cm™ araliginda ortaya

cikmistir.

Komplekslerin yapisindaki aromatik halka v(C=C) titresim frekansi asitte 1599 cm™
iken komplekslerde 1588-1628 cm’ araliginda goriilmiistiir. Komplekslerdeki CHj
gruplariin C-H titresim frekanslari ise 2973-2900 cm™ arahiginda valans titresimlerini
verirler. Komplekslerin M-O baglanmasina uygun gelen absorbsiyon bantlar1 693 cm’'-
614 cm™ araliginda ve komplekslerin temelini olusturan M-N baglanmalar1 da literatiire
uygun olarak 477 cm'-427 cm™ araliginda valans titresimlerini verirler. Komplekslerin
yapisindaki suyun —OH grubundan dolayi olusabilecek olan sogurma pikleri 3424-2950
cm’ araliginda kuvvetli ve genis bir bant seklinde gozlenmistir. Bu bolgedeki bant

genislemesi O-H ve N-H gruplarmin hidrojen bagi yaptigin1 gostermektedir.

(21) nolu kompleksin 'H-NMR spektrumlarinda (Ek Sekil 65) 62,31 ppm civarinda
asidin CH3 protonlari, 63,51 ppm civarinda asidin H,O protonlari, 67,17-7,20 ppm
araliginda izonikotinamidin NH, protonlari, 67,81-7,90 ppm aralifinda aromatik

hidrojenler ve 88,31-8,77 ppm araliginda piridin halkasinin hidrojenleri gozlemlenmistir

(Cizelge 4.24).

Ayni bilesigin ?C-NMR spektrumlarinda ise 621,71 ppm civarinda asidin CHj
karbonlari, aromatik C’lar 6 122-143 ppm araliginda ve C=0 grubu karbonlari ise 166-
174 ppm araliginda gézlemlenmistir (Ek Sekil 66) (Cizelge 4.25).

(17) kompleksinin DTA egrisinde (Ek Sekil 39) 241, 312 ve 405°C maksimum
sicakliklara denk gelen iki basamakli bir bozunma gostermektedir. Bu bozunmalara
karsilik gelen DTA pikleri endotermiktir. Kompleksten geriye CoO kalmaktadir
(deneysel 14,91-teorik 15,87) (Cizelge 4.19).

(18) kompleksinin DTA egrisinde (Ek Sekil 40) 75, 233, 299, 385°C maksimum
sicakliklarda endotermik DTA piklerine denk gelen ii¢ basamakli bir bozunma

gostermektedir. Kompleksteki 3 mol su 75°C de ayrilmaktadir (deneysel 8,66-teorik
8,61). Kompleksten geriye NiO kalmistir (deneysel 14,80-teorik 14,43) (Cizelge 4.20).
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(19) kompleksinin DTA egrisinde (Ek Sekil 41) 117, 217, 230, 287°C maksimum
sicaklara denk gelen iki bozunma gostermektedir. Bu bozunmalara karsilik gelen DTA
pikleri endotermiktir. Kompleksin yapisindaki 2 mol koordinasyon suyu 104-142°C
sicaklik araliginda ilk basamakta ayrilmaktadir (deneysel 6,48-teorik 5,86).
Kompleksten geriye CuO kaldig1 hesaplanmistir (deneysel 14,90-teorik 12,95) (Cizelge
4.21).

(19) kompleksinin (MA= 677,55) m/z 550-700 araliginda alinan kiitle spektrumunda
m/z 677,1 de molekiil piki goriilmektedir. m/z 640,2 de kordinasyon dist 2 mol su
ayrilisina uygun gelen pik ve sirasiyla m/z 621,8 de ve m/z 602,2 de diger su
molekiillerinin ayrilisina denk gelen pikler goriilmiistiir (Ek Sekil 54).

(20) kompleksinin DTA egrisinde (Ek Sekil 42) 222, 247 ve 284°C maksimum
sicakliklara denk gelen iki basamakli bir bozunma gostermektedir. Bu bozunmalara
karsilik gelen DTA pikleri endotermiktir. Kompleksten geriye 2 mol CuO kalmaktadir
(deneysel 17,96-teorik 17,44) (Cizelge 4.22).

(21) kompleksinin DTA egrisinde (Ek Sekil 43) iic basamakli bir bozunma
gostermektedir. Bu bozunmalara karsilik gelen 111, 243 ve 260°C deki DTA pikleri
endotermiktir. Kompleksin yapisindaki 2 mol su ilk basamakta 84-154°C sicaklik
araliginda ayrilmaktadir (deneysel 5,05-teorik 5,54). Ikinci basamakta izonikotinamid
ligand1 ayrilmakta (deneysel 35,48-teorik 36,84) ve kompleksten geriye CdO kaldigi
hesaplanmistir (deneysel 13,80-teorik 11,61) (Cizelge4. 23).

Sulu komplekslerin dayaniklilig1 asagidaki siraya gore degismektedir:
19> 21 >18

Susuz komplekslerin termal kararliliklan ise asagidaki siraya gore degismektedir:

21> 17 >18>19>18

77



5.2 X-Ray Analiz Sonuclari

5.2.1 Diaquabis(4-metilbenzoat-xO)bis(nikotinamid-xNI )mangan(II) (5)

Diaquabis(4-metilbenzoat)bis(nikotinamid)mangan(II) (§) kompleksinde mangan iyonu
simetri merkezindedir (Sekil 5.1). Asimetrik birim bir p-metilbenzoat anyonu, bir
nikotinamid ligand1 ve koordine olmus bir su molekiilii icermektedir. Mangan(II) iyonu
ekvator diizlemindeki dort oksijen atomu ile az bozulmusg kare diizlem diizenindeyken,
NA ligandinin iki piridinin eksen pozisyondaki N atomlar ile az bozulmus oktahedral
koordinasyon tamamlanmaktadir. Piridin ve benzen halkalar1 arasindaki dihedral ag1
42.44 (5)° iken, karboksilat grubu ile komsu benzen halkasi arasindaki dihedral a¢1 9.01
(7)° dir. Kristalin atomik uzaklik ve geometrik parametreleri Ek Cizelge 1-3’de
verilmistir. Kristal yapida molekiiller molekiil i¢ci O-H O, N-H O ve C-H O hidrojen
baglart ve O-H 'z ve C-H 'z etkilesimleri ile (001) diizlemine paralel iki boyutlu ag
biciminde baghdirlar (Ek Cizelge 4) [72].

(-bC 8

Sekil 5.1. (5) kompleksinin kristal yapis1 [72].

Kristal verileri: molekiil formiilii [Mn(CsH70,)2(CsHsN20)2(H20),], Ma = 605,51
g/mol, kristal sistemi triklinik, renksiz, uzay grubu PT, birim hiicre boyutlan a =
7,3289 (2) A, b=10,1768 (3) A, ¢ = 10,6292 (3) A, ¢ = 66,852 (2)", B ="T78.232 (4)°, y
=70,206 (3), V = 683,58 (6) A’, Z =1, Mo Ka radyasyonu, x = 0,54 mm™, T = 100 K
[72].
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5.2.2 Diaquabis(4-metilbenzoat-xO)bis(nikotinamid-le )nikel(II) (7)

Diaquabis(4-metilbenzoat)bis(nikotinamid)nikel(Il) (7) kompleksinde nikel atomu
simetri merkezinde bulunmaktadir. Molekiil iki p-metilbenzoat ligandi, iki NA ve iki
koordine olmus su molekiilii icerir, tiim ligandlar tekdislidir. Nikel atomu ekvator
diizlemindeki dort oksijen atomu ile biraz bozulmus kare diizlemsel diizenindeyken, NA
ligandlarinin eksen pozisyondaki iki N atomu ile biraz bozulmus oktahedral
koordinasyon olugsmaktdir (Sekil 5.2). Piridin ve benzen halkalar1 arasindaki dihedral
ac1 87.81 (4)° iken, karboksil gruplar ile komsu benzen halkalar1 arasindaki dihedral ac1
26.10 (10)° dir. Kristalin atomik uzaklik ve geometrik parametreleri Ek Cizelge 5-7°de
verilmistir. Kristal yapida molekiiller O-H O ve N-H O hidrojen baglar ile ii¢ boyutlu
ag biciminde baghdir. Benzen halkalar1 arasindaki z-z etkilesimi kristal yapiyr daha
dayanikli yapmaktadir. Piridin halkalar1 arasinda zayif C-H 'z etkilesimi de goriiliir (Ek
Cizelge 8) [73].

Sekil 5.2. (7) kompleksinin kristal yapis1 [73].

[Ni(CsH70,)2(CcHgN20)2(H20)2] kompleksinin kristal verileri: My = 609,26 g/mol,
kristal sistemi triklinik, mavi renkli, uzay grubu P1 olan bilesigin birim hiicre
parametreleri a = 7,7324 (2) A, b =9,7335 (3) A, ¢ = 9,8198 (3) A, a = 78,440 (2), S
= 86,475 3), y = 71,662 (2)’, V= 687,31 (4) A®, Z = 1, Mo Ka radyasyonu, x = 0,76
mm™, T=99 K [73].
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5.2.3 Bis(/4-4-metilbenzoat-k2 0:0 ')-bis[aqua(4-metilbenz0at-x2 0:0")¢inko(II)-
bis(ﬂ-4-metilbenzoat-k2 0:0")-bis[(4-metilbenzoat-xO)nikotinamid-xN)c¢inko(II)-
dihidrat(1/1/2) (9)

[Zn,(CgH7052)4(H20)2][Zn2(CsgH707)4(CsHeN20O)2] 2H,0 (9) bilesiginin kristal yapist
koordine olmamis su molekiilii ve iki tirli cift cekirdekli Zn(II) kompleksi
icermektedir (kompleks A ve kompleks B). [Zn,(CsH70,)4(H20),], A kompleksinde
her Zn(IT) katyonu selat durumundaki bir p-MB ve koordine olmus bir su molekiilii
ve koprii durumundaki iki p-MB anyonu ile trigonal-bipiramidal geometridedir
(Sekil 5.3). [Zny(CsH7072)4(CsHgN20),]2H,0, B kompleksinde her Zn (II) katyonu
bir monodentat p-MB ve bir nikotinamid ligandi ve ayrica koprii durumundaki iki p-
MB anyonu ile koordine olarak tetrahedral geometri olusturmaktadir. B
kompleksinde komsu benzen halkalar arasinda zayif molekiil ici z-7 istiflenmesi
gozlenmistir. Kristalin atomik uzaklik ve geometrik parametreleri Ek Cizelge 9-11°de
verilmigtir. Ayrica O-H O ve N-H O hidrojen baglar1 ve zayif C-H O hidrojen
baglari kristal yapida bulunmaktadir (Ek Cizelge 12) [74].
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Sekil 5.3. (9) kompleksinin kristal yapis1 [74].

Kristal verileri: [Zny(CgH702)4(H20),][Zn2(CsH702)4(CsHsN20)2] 2H,0, My = 1658,97
g/mol, kristal sistemi monoklinik, renksiz, uzay grubu Pc, a = 19,7038 (3) A b=
12,2884 (2) A, ¢ = 154477 (3) A, S = 98,708 (1)°, v = 3697,21 (11) A, Mo Ka
radyasyonu, # = 1,36 mm™, Z = 1, T'= 100 K olarak belirlenmistir [74].
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5.2.4 Catena-poli[[bis(4-metilbenzoat-x’0:0")kursun(II)]-x-nikotinamid)-«’N': 0’|
amn

Catena-poli[[bis(4-metilbenzoat)kursun(Il)]-u-nikotinamid)] (11) kompleksinde Pb(II)
iyonu, iki p-MB ve NA ligand:1 ile koordinedir ki, simetrik NA ligand:1 bitisik Pb(II)
iyonuna koprii durumundadir ve ¢ ekseni boyunca polimer zincir seklinde
bicimlenmektedir (Sekil 5.4). iki p-MB anyonundaki karboksilat gruplar bitisik benzen
halkasindan 22.9 (2)° ve 4.6 (2)° biikiilmiistiir. p-MB iyonlarinin iki benzen halkalar
arasindaki dihedral a¢1 83.7 (1)° dir. Kristalin atomik uzaklik ve geometrik
parametreleri Ek Cizelge 13-15’de verilmistir. Polimerik zincirde NA ligand1 p-MB
anyonuna molekiil ici N-H 'O hidrojen baglar sayesinde baghdir. Kristal yapida komsu
polimerik zincirler N-H O ve C-H O hidrojen baglarnn sayesinde etkileserek bc
diizlemine paralel iki boyutlu ag seklinde bigimleniyorlar (Ek Cizelge 16) [75].
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Sekil 5.4. (11) kompleksinin kristal yapis1 [75].

Kristal verileri: molekiil formiilii [Pb(CsH70,)2(CsHgN2O)], M = 599,60 g/mol, kristal
sistemi monoklinik, renksiz, uzay grubu P2, olan bilesigin birim hiicre parametreleri a
=14,1146 3) A, b=7,7431 (2) A, ¢ = 19,2165 (4) A, = 102,322 (2)°, V =2051,81 (6)
A3, Z=4, Mo Ka radyasyonu, u = 8,26 mm™, 7= 100 K [75].
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5.2.5 Catena-poli[[(4-metilbenzoat-xO)mangan(II)]-u-aqua-bis(u-4-metilbenzoat-
¥0:0 N[(4-metilbenzoat-xO)mangan(II)]bis(u-V, N-dietilnikotinamid)-
K’N°:0;0:N] (12)

[Mn,(CsH70,)4(C10H14N20)2(H,0)]  (12)  kompleksinin  asimetrik  iinitesi  iki
kristallografik bagimsiz tinite icerir. Her birinde, mangan (II) iyonu iki p-MB ligandi ve
bir su molekiilii ile koprii durumundadir. Kristal yapida her Mn(Il) iyonu iic p-MB
ligandlari, bir su molekiilii ve birbiriyle simetrik iki N, N-dietilnikotinamid ligandlar ile
koordinedir (Sekil 5.5). Simetrik Mn(II) iyonlar1 simetrik DENA ligandlarinin O ve N
atomu ile koprii olusturmakta ve [100] diizlemine paralel olarak polimer zincir seklinde
bicimlenmektedirler. Kristalin atomik uzaklik ve geometrik parametreleri Ek Cizelge
17-19°da verilmistir. Mn(II) iyonu i¢in koordinasyon ¢evresi biraz bozulmus oktahedral
geometridedir. Komsu polimerik zincirin karboksilat O atomuna koprii su molekiilleri

molekiil ici O-H O hidrojen baglar ile baghdirlar. Kristal yapida benzen halkalar

arasinda z-x etkilesimleri ve zayif C-H 'z etkilesimleri gbzlemlenmektedir (Ek Cizelge

20) [76].

 or

Sekil 5.5. (12) kompleksinin kristal yapisi [76].

[Mny(CgH70,)4(C19H14N20)2(H,0)] kompleksinin kristal verileri: Ma = 1024,90 g/mol,

kristal sistemi triklinik, renksiz, uzay grubu Pl , birim hiicre parametreleri a = 10,5228
() A, b=19,1361 (3) A, ¢ = 26,6008 (4) A, a = 70,537 (2)°, B = 78,836 (3)°, y = 88,435
(3)°, V=4950,63 (17) A’, Z = 4, Mo Ka radyasyonu, z = 0,57 mm™, 7= 100 K [76].
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5.2.6 Diaquabis(N,N -dietilnikotinamid-xN’ )bis(4-metilbenzoat-xO)kobalt(II) (13)

Simetri merkezli tek cekirdekli diaquabis(N,N-dietilnikotinamid)bis(4-
metilbenzoat)kobalt(Il) (13) kompleksinde kobalt atomu simetri merkezinde
bulunmaktadir. Asimetrik birim bir DENA ligandi, bir p-metilbenzoat ve koordine
olmus bir su molekiiliinden olusmustur. Dort oksijen atomu kobalt(Il) iyonu etrafinda az
bozulmus kare diizlem olusturuyorken, DENA ligandlarinin eksen pozisyondaki iki
piridin N atomu ile az bozulmus oktahedral koordinasyon g¢evresi tamamlanmaktadir
(Sekil 5.6). Piridin ve benzen halkas1 arasindaki ac1 77.28 (6)° iken, karboksil grubu ile
komsu benzen halkasi arasindaki dihedral ac1 3.73 (14)° dir. Kristalin atomik uzaklik ve
geometrik parametreleri Ek Cizelge 21-23’de verilmistir. Kristal yapida molekiiller arasi
O-H O ve C-H O hidrojen baglar1 molekiilleri (001) yoniine paralel iki boyutlu ag
biciminde zincir olusturaktadir. Benzen halkasindaki zayif C-H 'z etkilesimi ve piridin
halkalar arasindaki z-7 etkilesimleri kristal yapiy1 saglamlastirmaktadir (Ek Cizelge 24)
[77].

Sekil 5.6. (13) kompleksinin kristal yapis1 [77].

Kristal verileri: Molekiil formiili [Co(CsH70,)2(C;oH14N20), (H20),], pembe renkli,
uzay grubu PT, kristal sistemi triklinik, Ma= 721,70 g/mol, birim hiicre parametreleri a
=7,2791 (2) A, b =8,5453 (2) A, ¢ = 16,0438 (4) A, a = 84,090 (3)’, y=67271 2)°, S
=77,583 (3)°, V=2898,71 (9) A’, Z= 1, Mo Ka radyasyonu, x = 0,53 mm™, 7= 100 K
[77].
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5.2.7 Tetrakis(u-4-metilbenzoat-x’0:0")-bis(N, N-dietilnikotinamid-xN")¢inko(I)
16)

Simetri merkezli ¢ift ¢cekirdekli (16) kompleksinde ¢inko atomlar1 [Zn~Zn'= 2.9494 (3)
A] dort p-metilbenzoat anyonu ile koprii olugturmaktadir. Her Zn(II) iyonu etrafindaki
dort O atomu ile biraz bozulmus kare-diizlem diizenindeyken DENA ligandlarinin iki
piridin azot atomu ile oktahedral koordinasyon olusturmaktadir (Sekil 5.7). Her bir
Zn(Il) iyonu dort O atomunun diizleminden 0.3530 (1) A sapmaktadir. Karboksilat
gruplar1 ve komsu benzen halkalar1 arasindaki dihedral agilar 5.88 (10)° ve 11.89 (9)°
iken, benzen halkalar1 arasindaki dihedral ac1 75.19 (4)° dir. Piridin halkasi benzen
halkalarina uygun olarak 38.28 (4)° ve 49.17 (4)° dihedral aci1 yoniindedir. Kristalin
atomik uzaklik ve geometrik parametreleri Ek Cizelge 25-27°de verilmistir. Kristal
yapida molekiiller aras1 zayif C-H O hidrojen baglar1 ile molekiiller iic boyutlu ag
biciminde birlesmektedir. Paralel benzen halkalan ve paralel piridin halkalar1 arasindaki

7-r etkilesimleri kristal yapiy1 dayanikli hale getirir (Ek Cizelge 28) [78].
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Sekil 5.7. (16) kompleksinin kristal yapis1 [78].

[Zn,(CsH70,)2(C1oH14N20),] kompleksinin kristal verileri: Ma = 1027,82 g/mol, kristal

sistemi triklinik, renksiz, uzay grubu Pl , birim hiicre parametreleri a = 9.8603 (2) A, b
=10,5272 () A, c = 12,3514 (3) A, a = 97,346 (3)", S =93,525(3),y= 106,342 (5),
V=1213,78 (6) A’, Z= 1, Mo Ka radyasyonu, z = 1,05 mm™, 7= 100 K [78].
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5.2.8 Bis(izonikotinamid-xNI )bis(4-metilbenzoat-xO)bakir(Il) dihidrat (19)

Bis(izonikotinamid)bis(4-metilbenzoat)bakir(Il) dihidrat (19) monomer kompleksinde
bakir atomu simetri merkezindedir. Asimetrik birim bir izonikotinamid ligandi, bir p-
metilbenzoat ve koordine olmamis bir su molekiiliinden olugmaktadir. Tiim ligandlar
monodentatdir. Iki oksijen atomu ve iki azot atomu, bakir(Il) iyonu etrafinda hafif
bozulmus kare diizlemde bi¢iminde bulunmaktadir (Sekil 5.8). Kristalin atomik uzaklik
ve geometrik parametreleri Ek Cizelge 29-31’de verilmistir. Piridin ve benzen halkalar
arasindaki dihedral ac1 86.08 (5)° iken, karboksil grubu ile komsu benzen halkasi
arasindaki dihedral a¢1 13.86 (9)° dir. Koordine olmamig su molekiilleri, izonikotinamid
(INA) ligandina O-H O hidrojen baglari ile baglanmaktadir. Kristal yapida molekiiller
O-H 0O, N-H O ve C-H O hidrojen baglari ile ii¢ boyutlu ag bigiminde sinirsiz zincir
olusturmaktadir (Ek Cizelge 32) [79].
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Sekil 5.8. (19) kompleksinin kristal yapisi [79].

[Cu(C,H,0,),(CHN,0),]-2H,0 kompleksinin kristal verileri: Ma = 614,11, kristal
sistemi monoklinik, mavi renkli, uzay grubu P2 /c olan bilesigin birim hiicre
parametreleri a = 5,7138 (2) A, b =18,9948 (4) A, ¢ = 11,9671 (3) A, = 95,906 (3)°,
V' =1291,92 (6) As, Z =2, Mo Ka radyasyonu, u = 0,91 mm’l, T=100K [79].
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5.2.9 Tetrakis(ﬂ-4-metilbenzoat-1c20:0')bis[(izonikotinamid-xN)baklr(II)] (20)

Tetrakis(u-4-metilbenzoat)bis[(izonikotinamid)bakir(II)] (20) biniikleer kompleksinde
bakir atomlar1 simetri merkezinde bulunmaktadir. Kompleks iki izonikotinamid ligand1
ve dort p-metilbenzoat anyonundan olugmustur. Her bir bakir atomu ekvator
diizlemindeki dort oksijen atomu ile bozuk kare diizlemde iken, eksen pozisyonunda
bulunan iki izonikotinamidin iki azot atomu ile kare-piramidal geometri
tamamlanmaktadir (Sekil 5.9). Kristalin atomik uzaklik ve geometrik parametreleri Ek
Cizelge 33-35’de verilmistir. Karboksil gruplar ile komsu benzen halkalar arasindaki
ac1 7.88 (19) ve 9.68 (10)° dir. Kristal yapida molekiiller N-H O hidrojen baglar ii¢
boyutlu ag biciminde simirsiz zincir olusturmaktadir. Benzen ve piridin halkalan

arasindaki 7-r etkilesimleri kristal yapiy1 saglamlastirmaktadir (Ek Cizelge 36) [80].

Sekil 5.9. (20) kompleksinin kristal yapis1 [80].

[Cu,(C,H0,),(CHN,0),] kompleksinin kristal verileri: Ma = 911,88 g/mol, kristal
sistemi monoklinik, kristal rengi yesil, uzay grubu P2 olan bilesigin birim hiicre
parametreleri a = 11,2305 (2) A, b = 23,4691 (4) A, ¢ = 8,0087 (1) A, #=102,128 (1)",
V =2063,74 (6) A’, Z =2, Mo Ka radyasyonu, 1 =1,10 mm™, 7= 101 K [80].
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5.2.10 Aquabis(izonikotinamid-xNI)bis(4-metilbenzoat)-x0;1c20,0' kadmiyum(II)
monohidrat (21)

Aquabis(izonikotinamid)bis(4-metilbenzoat) kadmiyum(II) monohidrat 21)
kompleksinde kadmiyum atomu, iki p-metilbenzoat anyonu, iki izonikotinamid ligand1
ve bir su molekiilii ile koordine olarak bozulmus oktahedral geometriye sahiptir. p-
Metilbenzoat anyonlarindan biri bidentat bagli iken, digeri monodentatdir. Koordine
olmamis su molekiili O-H O hidrojen bagi ile kompleksin karbonil gruplarina
baglanmistir (Sekil 5.10). Kristalin atomik uzaklik ve geometrik parametreleri Ek
Cizelge 37-39’da verilmistir. Kristal yapida molekiiller O-H O ve N-H O hidrojen
baglar ile supramolekiiler bir yapi olusturmaktadir. Benzen halkalan arasinda z-w

etkilesimleri kristal yapiy1 dayanikli hale getirmektedir (Ek Cizelge 40) [81].
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Sekil 5.10. (21) kompleksinin kristal yapis1 [81].
[Cd(CgH70,)2(CsHeN20)2(H,0)]H,O kompleksinin kristal verileri: renksiz, M =

662,97 g/mol, kristal sistemi triklinik, uzay grubu PT , birim hiicre parametreleri a =
9,5032 (2) A, b =12,3543 (3) A, ¢ = 13,6134 (3) A, 0. = 78,278 (3)°, # =69,776 (2) , y
=71,746 3)’, V=1416,18 (6) A’, Z =2, Mo Ka radyasyonu, 7= 102 K [81].
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Yapilan analiz sonuglarina gore ve daha 6nce sentezlenen litaratiirdeki benzer yapilara

dayanilarak diger komplekslerin muhtemel yapilar ise Sekil 5.11-5.21°de verilmistir.

(1) kompleksinin molekiilleri iki p-metilbenzoat ligandi ve koordineli olarak dort su
molekiilii icermektedir. p-Metilbenzoat anyonu monodentat ligandir. Molekiiliin

geometrisi oktahedral yapidadir (Sekil 5.11).
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Sekil 5.11. (1) kompleksinin muhtemel yapisi.
(2) kompleksinin biri ¢ift disli digeri tek disli iki p-metilbenzoat ligandi ve iki su

molekiilii icermektedir. Kompleksin tetrahedral geometrisine sahip oldugu

diistiniilmektedir (Sekil 5.12).

(2)
Sekil 5.12. (2) kompleksinin muhtemel yapist.
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(3) kompleksinin molekiilleri iki p-metilbenzoat ligand1 ve koordineli olarak iki su
molekiilii icermektedir. p-Metilbenzoat anyonu ¢ift digli liganttir. Metal p-metilbenzoat
anyonun dort oksijen atomu ve iki su molekiiliiniin iki oksijen atumu ile oktahedral

geometrisini tamamlamaktadir (Sekil 5.13).

Sekil 5.13. (3) kompleksinin muhtemel yapisi

(4) kompleksinin molekiilleri iki p-metilbenzoat ligand1 ve koordineli olarak iki su
molekiilii icermektedir. p-Metilbenzoat anyonu ii¢ disli liganttir. Her kursun atomu 8
koordineli olup, bunlardan ikisi su molekiilleri, besi ise p-MB anyonlarinin karboksil
oksijenleridir. Kursun atomlar1 karboksil oksijenler yardimi ile polimer zincir

olusturmaktadir. (Sekil 5.14).

\

Pb

\

Sekil 5.14. (4) kompleksinin muhtemel yapis1
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Toz X-ray analiz sonucu (6) nolu kompleks ile (5) nolu kompleksin es yapili oldugunu
gostermektedir. Buna gore (6) nolu kompleks te simetri merkezli olup iki p-
metilbenzoat ligandi, iki nikotinamid ligandi ve iki su molekiiliinden olusmaktadirlar.
Co(Il) atomunun koordinasyon geometrisinin literatiire uygun olarak [82-83]. Metal
atomlar1 cevresinde ekvator diizlemindeki dort oksijen atomu ile kare diizlem
diizenindeyken eksen pozisyonundaki iki nikotinamid ligandinin iki piridin azot atomu

ile oktahedral geometrisine tamamlanmaktadir (Sekil 5.15).

IR
H,N Co == O
/@ w7 e

(6)
Sekil 5.15. (6) kompleksinin muhtemel yapilari

(8) kompleksinin molekiil yapisinin (19) komplesinin molekiil yapisina benzer oldugu
diistiniilmektedir. Buna gore Cu(Il) atomu iki p-metilbenzoat ligandinin iki oksijen
atomu ve iki nikotinamid ligandinin iki azot atomu ile kare diizlem geometrisini

olustururmaktadir (Sekil 5.16).

5 N

i// \ o

o Y
@®)

Sekil 5.16. (8) kompleksinin muhtemel yapisi.
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(10) kompleksinin molekiilii tek disli olan iki p-metilbenzoat ligand1 ve iki nikotinamid
ligandindan olusmaktadir. Cd(II) atomunun koordinasyon geometrisinin literatiire

uygun olarak koordinasyon sayisi yedidir (Sekil 5.17).

(10)
Sekil 5.17. (10) kompleksinin muhtemel yapisi.

(14) kompleksi (13) kompleksi ile es yapida olup molekiilii simetri merkezli iki p-
metilbenzoat ligandi, iki dietilnikotinamid ligandi ve dort su molekiiliinden
olusmaktadir. Ni(Il) atomu literatiire uygun olarak [84-87] cevresinde ekvator
diizlemindeki dort oksijen atomu ile bozulmus kare diizleminde iken eksen
pozisyonunda iki dietilnikotinamid ligandinin iki piridin azot atomu ile oktahedron

geometrisinin tamamlandig1 diistiniilmektedir (Sekil 5.18).

AT SN
S e

(14)
Sekil 5.18.(14) kompleksinin muhtemel yapilar.
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(15) kompleksinin molekiilii iki p-metilbenzoat ligandi, iki dietilnikotinamid ligand1 ve
iki su molekiiliinden olusmaktadir. Cu(Il) atomunun iki dietilnikotinamidin iki azot
atomu iki p-metilbenzoat anyonunun iki oksijen atomu ve bir koordine olmus su

molekiiliiniin oksijen atomu ile kare piramidal geometri olusturmaktadir (Sekil 5.19).

o OH2 O/\_N

Sekil 5.19. (15) kompleksinin muhtemel yapisi.

(17) kompleksinde Co(II) atomu iki bidentat p-metilbenzoat ligandi ve iki
izonikotinamid ligandi ile koordine olmustur. Co(Il) atomu ekvator diizlemindeki
karboksilat gruplarinin dort oksijen atomu ile kare diizlem diizenindeyken, iki
izonikotinamid ligandinin iki azot atomu ile bozulmus oktahedral koordinasyon

geometrisi tamamlanmaktadir (Sekil 5.20).

HoN

o)

Sekil 5.20. (17) kompleksinin muhtemel yapisi



(18) kompleksinin molekiilii iki p-metilbenzoat anyonu, iki izonikotinamid molekiilii ve
iki su molekiilii ve koordine olmamais bir su molekiiliinden olugsmaktadir. Tiim ligandlar
monodentattir. Ni(II) atomu ekvator diizlemindeki dort oksijen atomu ile bozuk kare
diizlemsel diizenindeyken iki izonikotinamidin iki piridin azot atomu ile oktahedral

geometri olusturur (Sekil 5.21).

/ \ OH; / \ NH,
o /N B

Sekil 5.21. (18) kompleksinin muhtemel molekiil yapisi.
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6. SONUC

Bu calismada Mn(II), Co(Il), Ni(IIl), Cu(Il), Zn(Il), Cd(II) ve Pb(II) metallerinin p-
metilbenzoik asit (p-MBA) ve biyolojik oneme sahip nikotinamid (NA) ve tiirevleri

[dietilnikotinamid (DENA) ve izonikotinamid (INA)] ile 21 adet yeni kompleksleri

sentezlendi:

[Mn(p-MB),(H,0)4] (1) [Zn(p-MB),(H,0),] 2)

[Cd(p-MB),(H,0),] (3)  [Pb(p-MB),(H,0)] )

[Mn(p-MB)»(NA)»(H,0),] (5)  [Co(p-MB),(NA),H,0),] (6)

[Ni(p-MB) 2(NA)»(H,0),] (7)  [Cu(p-MB),(NA),] ®)

[Zny(p-MB)4(H,0),1[Zny(p-MB) 4(NA)]2H,0 (9)  [Cd(p-MB):(NA)(H,0),] (10)
[Pb(p-MB)»(NA),(H,0),]H,O (11)  [Mny(p-MB)4(DENA),(H,0)]  (12)
[Co(p-MB),(DENA),(H,0),] (13)  [Ni(p-MB),(DENA),(H,0),] (14)
[Cu(p-MB),(DENA),(H,0)] H,0O (15)  [Zny(p-MB),(DENA),] (16)
[Co(p-MB),(INA),] (17)  [Ni(p-MB),(INA),(H,0),](H,0) (18)
[Cu(p-MB),(INA),] 2H,0 (19)  [Cuy(p-MB),(INA),] (20)
[Cd(p-MB),(INA),(H,0)](H,0) (21)

Bulgular ve tartisma kisminda metal komplekslerin yapilari, kiitle spektrum (MS)
degerleri, elementel analiz, termik analiz verileri (DTA-DTG-TG), IR, UV, NMR, toz
X-Ray ve tek kristal X-Ray spektroskopik verileri ile aydinlatilmaya ¢alisilmistir. Elde
edilen sonuclar 6nerilen yapilar1 desteklemektedir. X-Ray analizi ile on adet kompleksin

kristal yapist aydinlatilmistir.

Komplekslerin IR spektrumlarinda asitlere ait karakteristik —COOH grubunun piki
yerine, vCOO,," ve vCOOjs piklerinin olmas1 karboksil grubunun protonunu kaybettigi
ve metal ile baglandigim gostermistir. Nikotinamid ve tiirevleri bulunan komplekslerde
literatiirde ender rastlanan bir durum olan karbonil grubundan baglanarak koprii rolii

oynamasi 11 ve 12 nolu komplekslerde goriilmiistiir.

Ayrica tiim komplekslerde IR sonuglarinda kristallendirme sirasinda olusan safsizliktan

kaynaklanan 2360 cm™ de CO, ve H,O’dan kaynaklanan maksimum pik goriilmiistiir.

94



Komplekslerin UV spektrumlarinda 422-780 nm arasinda d-d gecislerine ait genis

pikler goriilmiistiir.

Komplekslerin toz X-Ray analizi diffraktrogram verileri mukayese edildiginde (5) ile
(6) (Ek Sekil 67)(Ek Cizelge 41 ve 42) nikotinamid komplekslerinin ve (13) ile (14) (Ek
Sekil 68)(Ek Cizelge 43 ve 44) dietilnikotinamid komplekslerinin es yapili olduklarn

diistiniilmektedir.

Komplekslerin 'H-NMR spektrumlarinda karakteristik gruplara ait pikler uygun
bolgelerde goriilmiistiir. 62,30-2,32 ppm civarinda asidin CHs protonlari, 67,17-7,59
ppm araliginda nikotinamid ve izonikotinamidin NH, protonlari, 87,16 ve 7,90 ppm
civarinda aromatik hidrojenler ve 068,28-8,77 ppm araliginda piridin halkasinin

hidrojenleri gozlemlenmistir.

BC.NMR spektrumlarinda ise 621,04-21,74 ppm araliginda asidin CHj karbonlari,
013,46-14,88 ppm araliginda dietilnikotinamidin CH3 karbonlan ve 841,36-43,67 ppm
araliginda dietilnikotinamidin CH, karbonlari, aromatik karbonlar 8122-153 ppm

araliginda ve C=0 grubu karbonlari ise $166-174 ppm araliginda gézlemlenmistir.

Termik analiz ve kiitle analiz sonuglan birlestirilerek komplekslerin ligand oranlarinin
dogrulugu, bozunma sonucu geriye kalan iiriinler ve komplekslerin termal kararlilik
siralar1  belirlenmistir. Buna gore komplekslerden once su ligandlarinin, sonra
nikotinamid ve tiirevi ligandlarinin ayrildigi daha sonra asit ligandlarinin da

bozunmasiyla geriye en son metal veya uygun metal oksitlerinin kaldig1 hesaplanmustir.

Kursun kompleksleri polimer yapili olup bunlardan 4 nolu kompleksin merkezi
atomunun sekiz, 11 nolu kompleksinin merkezi atomunun ise alti1 koordinasyonlu
olduklar diisiiniilmektedir. 8 ve 19 nolu komplekslerin kare diizlemsel, 15, 16 ve 20
nolu komplekslerin kare piramidal, 9 nolu kompleksin trigonal bipiramidal ve
tetrahedral, diger komplekslerin ise oktahedral geometriye sahip olduklar

belirlenmistir.

95



7. KAYNAKLAR

[1]

(2]

(3]

[4]

[5]

[6]

[7]

[8]

[9]

Takwale, By M. G. and Pant, L.M. Structure of p-Toluic Acid, Acta Cryst. B27,
ml1152 (1971).
http://www.sigmaaldrich.com/catalog/product/4-Methylbenzoic_acid (2.2010).
Zakzeski, J. J., Bell. A. T., “Oxidative cerbonylation of toluene to p-toluic acid
catalyzed by rhodium in the presence of vanadium and oxygen”, Journal of
Molecular Catalysis A: Chemical 276: 8-16 (2007).

Li, D., Liu, D. and Wang, F., “Solubility of 4-Methylbenzoic acid between 288
K and 370 K”, J. Chem. Eng. Data 46: 234-236 (2001).

Ammar, H. O. and El-Nahhas, S. A., “Effect of Aromatic Hydrotropes on the
Solubility of Allopurinol: Part 3”, Pharmazie, Volume: 48 (10), Pp. 751-754
(1993).

Ferguson, P. D., Goodall, D. M., Loran, J. S., “Systematic approach to link
between separation in capillary electrophoresis and liquid chromotograhy IV.
Aplication of binding constant-retention factor relationship to the separation as
2-, 3- and 4-methylbenzoate anions using f-cyclodextrin as selector”, Journal of
Chromotography A, 768: 29-38 (1997).

Sudhakar, P., Srivijaya, R., Sreekanth, B. R., Jayanthi, P. K., Vishweshwar, P.,
Babu, M. J., Vyas, K., Igbal, J., “Carboxylic acid-pyridine Supramolecular
heterocatemer in a co-crystal”, Journal of Molecular Structure 885: 45-49
(2008).

Ichihara, A., Adacki, K., Hosokawa, K. and Takeda, Y., “The enzymatic
hydroxylation of aromatic carboxylic acids; substrate specificities of anthranilate
and benzoate oxidases”, The Journal of Biological Cheistry Vol.237: No.7, July
(1962).

Kovaf, P., Melanovd, K., Zima, V., Bene§, L., Capkovi, P., “Layered double
hydroxide intercalated with p-methylbenzoate and p-bromobenzoate: Molecular
simulations and XRD analysis”, Journal of Colloida and interface Sciene 319:

19-24 (2008).

96



[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Misaki, S., Kashino, S. and Haisa, M., “Study short hydrojen bonds. I. Structure
of 4-methylpiperidinium hydojen bis(p-methylbenzoate) and piperidinium
hidrojen bis(p-methylbenzoate)”, Bull. Chem. Soc. Jpn, 59: 1059-1065 (1986).
Brzyska, Z., Kurpiel-Gorgol R. and Dabkowska, M., “Thermal decomposion of
scandium(IIl) benzoate, p-methylbenzoate, p-metoxybenzoate, p-nitrobenzoate
and, p-chlorobenzoate in air and nitrojen atmospheres”, Journal of Termal
Analysis, Vol. 29, 1299-1307 (1984).

Zhang, J. J, Wang, R. F., Bai, J. H.,, Wang, S. P., “Termal decomposition
mechanism and non-isotermal  kinetics of complex of [Lax(p-
MBA)¢(Phen), ], H,0, Journal of Rare Earths Volume:20 Issue:5 Pages:449-452
(Oct 2002).

Feng, S., “catena—Poly[bis(,u—4—methylbenzoat0—x2 0,0 "heptakis(u-4-
methylbenzoato—zc30:0’: O)trisamarium(IIl)”, Acta Cryst. E64, m816 (2008).
Zhang, J. Jun., Ren, N., Xe, S. L.,” Synthesis and Termal Decomposition
Kinetics of the Complex of Samarium p-Methylbenzoate with 1,10-
Phenanthroline”, Chinese Journal Of Chemistry, 25, 125-128 (2007).

Zhang, C. H., Hong, P. Z. and Song, W. D., “catena-Poly[[hexakis(u-4-
methylbenzoato-«*0,0":x"> 0,0': O-trieuropium(II)]-tris(u-4-methylbenzoato)-
K°0,0%k°0:0":0]”, Acta Cryst. E64, m1059 (2008).

Zhan, X., Xiao, Z., Zhan, H., Zhao, X., Zhanou, S., LI. F., “Syntheses and
fluorescent properties of Complexes of Eu(Ill) with HTTA, TPPO and benzoic
acid”, Journail of Rare Earths, Vol. 27, No. 3, p.368, (Jun. 2009).

Jin, Q. H., Li, X., Zu, Y. Q. and Yu, K. B.,”catena-Poly[europium-tri-u-4-
methylbenzoato]”. Acta Cryst. ES7, m676-m677 (2001).

Li, C. H., Guo, D. C,, Yang, Y. Q., Li, W., Kuang, Y. F.,”Synthesis, crystal
structure and luminescent property of one-dimensional chain coordination
polymer of terbium {[Tb(p-MBA),(H,0),],(4,4"-bipi),},”. Chinese Journal Of
Chemistry, Volume: 22, Issue: 11, Pages: 2085-2089 (Nov 2006).

Zhang, J. J., Wang, R. F., Bai, J. H., Wang, S. P., “Non-isotermal kinetics of the
first-stage decomposition reaction of the complex of terbium p-methylbenzoate
with  1,10-phenanthroline  [Tby(p-MBA)g(Phen),”. Chinese Journal Of
Chemistry, Volume: 23, Issue: 5, Pages: 646-650 (May 2005).

97



[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

Li, X. F.,, Zhang, Z. Y., Wang, D. Y., Song, H. B., and Zou, Y. O.,” Dimeric
hexakis(4-methylbenzoato)bis(1,10-phenanthroline)didysprosium(III)”. Acta
Cryst. C61, m81-m83 (2005).

Song, W. D., Wang, H., Ma, D. Y, “(2,2’—bipyridyl—zc2N,N tetrakis(4-
methylbenzoato-xO)manganese(Il)”, Acta Cryst. E64, m677 (2008).

Ma, C. B., Chen, C. N. and Liu, Q. T., “[2-(2-Pyridyl)-1H-benzimidazole-
x2N2,N3]bis(p—toluat0—;c20,0')manganese(II)”, Acta Cryst. C63, m618-m621
(2007).

Aubin, S. M. J., Sun, Z., Eppley, H. J., Rumberger, E. M., Guzei, 1. A., Folting,
K., Gantzel, P. K., Rheingold, A. L., Christou, G., Hendrickson, D. N., “Single-
molecule magnets: Jahn-Teller isomerism and the origin of two magnetization
relaxation processes in Mn;, complexes”, Polyhedron 20, 1139-1145 (2001).
Feng, S., "y—Aqua—bis(,u—4—methylbenzoat0—7c20,0')bis(4—methylbenzoato—
KO)(1,10—phenanthtroline—zc2N,N’)iron(II)”, Acta Cryst. E64, m817-m818
(2008).

Hu, D. X., Chen, P. K., Luo, F., Xue, L., Che, Y., Zheng, Y. M., “Three
Ni/Co(Il) Complexes with 4,4'-bipyridine and benzoic acid derivatives as mixed
coligands: Hydrothermal syntheses, structures, and magnetisms”, Inorganica
Chimica Acta 360; 4077-4084 (2007).

Zhang, B. Y., Xu, T. G. and Xu, D. J., “u-Aqua-bis(u-4-methylbenzoato-
K°0:0")bis [(4—methylbenzoat0—zc0)(phenanthroline—zczl\/,N "cobalt(Il)]”, Acta
Cryst. E62, m2186-m2188 (2006).

Song, W. D., Gu, C. S., Hao, X. M. and Yan, J. B., “Bis(1H-benzimidazole-
xN?)bis(4-methylbenzoato-x’ 0, 0’)cobalt(Il)”, Acta Cryst. E64, m522 (2008).
Sharma, R., Sharma, R. P., Bala, R., Quir6s, M., Salas, J. M. “First X-ray
structure of a cis-isomer of cobalt(IIl) aromatic carboxylate: Synthesis, and
characterization of [cis-Co(en),(CsH70,),]2H,0, where CgH;0,= p-
methylbenzoate”, Inorganic Chemistry Communications 9, 1075-1078 (2006).
Yang, Y. Q., Li, C. H., Li, W, Kuang, Y. F.,” Solvethermal synthesis, crystal
structure and electrochemical property of complex[Co(p-MBA),(2,2'-
bipy)(H0)I'(H,O)”, Chinese Journal of structural Chemistry :26 Issue:10
Pages:1175-1178 Published: (2007).

98



[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

Amineva, N. A., Kolosnitsyn, V. S., Karaseva, E. V., “Synthesis and properties
of cobalt toluate”, Russian Journal of Inorganic Chemistry Volume:45 Issue:8
Pages:1213-1217 Published: Aug (2000).

Song, W. D., Gu, C. S., Hao, X. M. and Liu, J. W., “Aquabis(1H-imidazole
KN3)bis(4—methylbenzoat0—x20,0')coba1t(II)”, Acta Cryst. E63, m1023-m1024
(2007).

Song, W. D., Yan, J. B., Hao, X. M,, “,u—Aqua—KZO:0—di—,u—4—methylbenzoat0—
K°0:0"-bis [(4-methylbenzoato-xO)(1, 10—phenanthroline—x2N :N') nickel(I)]”,
Acta Cryst. E64, m919-m920 (2008).

Song, W. D., Wang, H. and Ji, L. L., "Aquabis(4—methylbenzoat0)—xO;KZO,0'—
bis(pyridine-xO)nickel(I), Acta Cryst. E64, m548 (2008).

Song, W. D., Fan, R. Z. and Wu, H. M., “Aquabis(1H—imidazole—xN3 )bis(4-
methylbenzoato)-xO,;x0,0") nickel(Il)”, Acta Cryst. E64, m648 (2008).

Tang, C. M. and Deng, G. H,, “Bis(2,2’—bipyridine—KZN,N’)(4—methylbenzoato—
x*0,0"copper(Il) iodide hemihydrate”, Acta Cryst. E64, m1111-m1112 (2008).
Song, W. D., Wang, H. and Miao, Y. L., “Aquachlorido(4-methylbenzoato-
K 0)(1,10—phenanthroline—zc2N,N copper(Il)”, Acta Cryst. E64, m716 (2008).
Song, W. D., Huang, X. H. and Wang, H., “Bis(1H—benzimidazole-KN3 )bis(4-
methylbenzoato—zc2 0,0 copper(Il)”, Acta Cryst. E64, m764 (2008).

Hui, Z., “Bis(2,2'-bi- 1 H-imidazole-<*N°, N° ")bis(4-methylbenzoato-
xO)copper(Il)”, Acta Cryst. E65, m498 (2009).

Kirilov, A. M., Haukka, M., Kopylovich, M. N. and Pombeiro, A. J. L., “Bis{u-
2-[bis(2-hydoxyethyl)amino]ethanolato }-bis(4-methylbenzoato) dicopper(Il)
dihydrate”, Acta Cryst. E63, m526-m528 (2007).

Manhas, B. S., Sardana, A. K., Kalia, S. B., “Synthesis, magnetic and
spectorscopic characterization of copper(Il)toluate Complexes with substituted
piperazines”, Synthesis and Reactivity in Inorganic Metal-Organic and Nano-
Metal Chemistry, volume:35 issue:2 pages:171-179 published: (2005).

Manhas, B. S., Sardana, A. K., Kalia, S. B., “Synthesis of copper(Il)toluate
adducts with substituted morpholines”, Journal of The Indian Chemical Society,

volume:80 issue:8 pages:747-750 published: (Aug 2003).

99



[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

Yang, Y. Q., Chen, Z. M., Kuang, D. Z., Li, W., Chen, M. S., “Synthesis, crystal
structure  and  elcetrochemical  properties of  copper(Il) complex
[CU(PTA)(Phen),](p-MBA)(H,0)”, Chinese Journal of Inorganic Chemistry,
Volume:22 issue:6 pages:1103-1107 Published: (Jun 2006).

Liu, F. Q., Wang, Q. X, Jiao, K., Jian, F. F., Liu, G. Y., Li, R. X., “Synthesis,
crystal structure, and DNA-binding properties of a new copper(Il) complex
containing mixed-ligands of 2,2'-bipyridine and p-methylbenzoate”, Inorganica
Chimica Acta 359, 1524-1530, (2006).

Odoko, M., Ise, T. and Okabe, N., “catena-Poly[[bis(u,-4-methylbenzoato-
K°0,0"disilver(I)(Ag-Ag)-u>-di-2-pyridylamine-«’N°, N*'] and catena-poly[(di-
2—pyridylamine—xN2 )(u2-4-nirtobenzoato-x” 0, 0')disilver(I)(A g-Ag)]-us3-4-
nitrobenzoato ¥’0:0°:0']”, Acta Cryst. C63, m22-m26 (2007).

Ma, D. Y., Deng, G. H. and Song, W. D., “Diaquabis(4-methylbenzoato-
x0)zinc(Il)”, Acta Cryst. E64, m32 (2008).

Bai, L. S., Liu, X. H. and Xiao, Z. P., “Tetrakis(u-4-methylbenzoato-xO:0")-
bis{[4—(dimethylamino)pyridine—KNJ]zinc(II)”, Acta Cryst. E65, m948-m949
(2009).

Li, X. Y, Han, Y. F. and Li, J. K., “catena-Poly[[[bis(4-methylbenzoato-
KO.'O’)Zinc(II)]—,u—4,4’—bipyridine—KZN:N’Jtetrahydrate]”, Acta Cryst. E65, m354
(2009).

Shao, Y. Q., “(2,2-Bipyridine-x’N:N"bis(4-methylbenzoato-x*0:0")zinc(I)”,
Acta Cryst. E64, m655 (2008).

Gu, C. S., Hao, X. M., Song, W. D. and Yan, J. B., “Bis(1H-imidazole-
xNS)bis(4—methylbenzoat0—;c0)zinc(II)4—methylbenzoic acid disolvate”, Acta
Cryst. E63, m895-m897 (2007).

Zhou, X. X., Liu, M. S., Lin, X. M., Fang, H. C., Chen, J. Q., Yang, D. Q.,Cai,
Y. P., “Construction of three low dimensional Zn(I[) Complexes based on
different organic-carboxylic acids”, Inorganica Chimica Acta 362: 1441-1447
(2009).

Ma, D. Y. and Deng, G. H., “A novel one-dimensional zinc coordination
polymer containing 4-methylbenzoate and 4,4-bipyridine”, Acta Cryst. C64,
m271-m273 (2008).

100



[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

Huang, X. H., Hong, P. Z. and Song, W. D., “Diaquabis(4-methylbenzoato-
K°0,0")cadmium(I)”, Acta Cryst. E64, m175 (2008).

Song, W. D., Ji, L. L. and Huang, X. H., “Aquabis(1H—imidazole—ch3)bis(4—
methylbenzoato—zc2 0,0 cadmium(Il)”, Acta Cryst. E64, m714-m715 (2008).

Li, W., Li, C. H, Yang, Y. Q., Kuang, Y. F., “Hydrothermal synthesis, crystal
structure and electrochemical properties of complex [Cd(phen)s](ClOq4), (p-
MBA), (H,0),”, Chinese Journal of Structural Chemistry, 26, (11): 1267-1270
(2007).

Dai, J., Yang, J. and Li, Y., “(2,2'—Bipyridine—xZN,N’)bis(4—methylbenzoato—
K 0,0"lead(I)”, Acta Cryst. E66, m298 (2010).

Dey, K. B., Karmakar, A., Baruah, B. J.,/“Characterisation of magnesium
carboxylates and Their catalytic C-C formation reactions”. Journal of Molecular
Catalysis A: Chemical 303:137-140 (2009).

Hsu, C. P. S., “Infrared Spectroscopy”. Separation Sciences Research and
Product Development Mallinckrodt, Inc. Mallinckrodt Baker Division., chap. 15
(2010).

Nakamoto, K., “Infrared and Raman Spectra of Inorganic and Coordination
Compounds”. John Wiley and Sons, Toronto, 5 th edn., part B, chap. 3 (1997).
Kose, D. A., Gokege, G., Gokge, S., Uzun, I “Bis(¥, N-Diethylnicotinamide)p-
chlorobenzoate Complexes of Ni(Il), Zn(II) and Cd(II), Synthesis And
Characterization”, Journal of Thermal Analysis and Calorimetry, 95 (1): 247—
251 (2009).

Hokelek, T. and Necefoglu, H., “trans-Diaquabis(nicotinamide)bis(p-
hydroxybenzoato)cobalt(Il)”, Acta Cryst., C55: 1438-1440 (1999).

Hokelek, T. and Necefoglu, H., “trans-Diaquabis(nicotinamide)bis(p-
nitrobenzoato)cobalt(Il)”, Acta Cryst., C54: 1242-1244 (1998).

Hokelek, T. and Necefoglu, H., “Crystal structure of
[triaqua(salicylato)(nicotinamide)zinc(II)] salicylate”, Analytical Sciences, 17:
1241 (2001).

Hokelek, T., Dal, H., Tercan, B., Ozbek, F. E., Necefoglu, H., “Diaquabis(2-
chlorobenzoato—xO)bis(N,N—diethylnicotinamide—le)manganese(H)”, Acta
Cryst. E65: 513-514 (2009).

101



[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

Necefoglu, H., igbudak, H., Kose, D. A., and Uyanik, A., “Thermal Behaviour
of the Nicotinamide Adducts of Co(Il), Ni(Il), Cudl) and Zn(I)
Arylcarboxylates,  Challenges for Coord.” Chem. in the New Centry, Slovak
Technical Universty pres. Bratislava, 427-432 (2001).

Kose, D. A.,” Bakir(Il), Nikel(Il), Kobalt(Il) ve Cinko(I) Asetilsalisilatlarin
Nikotinamid ve Dietilnikotinamid Komplekslerinin Sentezi ve Yapilarinin
Incelenmesi (Yiiksek Lisans Tezi)’, Kafkas Universitesi Fen Bilimleri
Enstitiisii, (2001).

Kose, D. A., Kaya, A., Necefoglu, H., “Synthesis And Characterization of
bis(V, N-Diethylnicotinamide) m-Hydroxybenzoate Complexes of Co(Il),
Ni(II), Cu(II) and Zn(II)”, Russian Journal of Coordination Chemistry, 33 (6):
422-427 (2007).

Necefoglu, H., Hokelek, T., Ersanli, C. C., Erdonmez, A., “Bis(4-
Hydroxybenzoato-xO)bis(Nicotinamide-xN) Zinc(II)”, Acta Crystallographica,
E58: 758 (2002).

Kaya, A. A., “Bakir(Il), Nikel(Il), Kobalt(I) ve Cinko(II) 3-
Hidroksibenzoatlarin Nikotinamid ve Dietilnikotinamid = Komplekslerinin
Sentezi ve Ozellikleri (Yiiksek Lisans Tezi)”, Kafkas Universitesi Fen Bilimleri
Enstitiisii, (2004).

Aybirdi, O., Kose, D. A., Necefoglu, H., “Synthesis of the 4-N,N-
Dimethylaminobenzoic Acid Complexes of Mn(II), Co(II), Ni(Il), and Cu(II).
Spectroskopic and Thermal Characterization”, Hacattepe J. i& Chem., 36 (1):
31-39 (2008).

Kose, D. A., Ziimreoglu-Karan, B., Sahin, O. and Biiyiikgiing6r, “Transition
metal(Il) complexes of vitamin B13 with monodentate orotate(1’) ligands”,
Jurnal of Molecular Structure, Volume 789 (1-3): 147-151 (2006).

Tanabe, Y., Sugano, S., “On the absorption spectra of complex ions. I”’. Journal

of the Physical Society of Japan, 9 (5): 753-766 (1954).

Necefoglu, H., Cimen, E., Tercan, B., Dal, H., Hokelek, T., “Diaquabis(4-
methylbenzoato—xO)bis—(nicotinamide—xN])manganese(II)”, Acta Cryst. E66,
m490-m491 (2010).

102



[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

Necefoglu, H., Cimen, E., Tercan, B., Ermis, E., Hokelek, T., “Diaquabis(4-
methylbenzoato—ch)bis—(nicotinamide—xNj)nickel(II)”, Acta Cryst. E66, m361-
m362 (2010).

Hokelek, T., Ermis, E., Tercan, B., Cimen, E., Necefoglu, H., “Bis(u-4-
methylbenzoato—zc2 0,0"bis [aqua(4—methylbenzoato-zc2 0,0"zinc(I)]-bis(u-4-
methylbenzoato—k2 0, 0")bis[4-methylbenzoato-xO)-(nicotinamide)-xN)zinc(I)]-
water (1/1/2)”, Acta Cryst. E66, m841-m842 (2010).

Hokelek, T., Dal, H., Tercan, B., Cimen, E., Necefoglu, H., “catena-Poly[[bis(4-
methylbenzoato—k2 0,09lead(II)]—,u—nicotinamide)—sz] :0]”, Acta Cryst. E66,
m953-m954 (2010).

Hokelek, T., Dal, H., Tercan, B., Cimen, E., Necefoglu, H., “catena-Poly[[(4-
methylbenzoato-xO)manganese(Il)]-u-aqua-bis(u —4—methylbenzoato—7c2 0,0"[(4-
methylbenzoato-kO)manganese(Il)]-bis(u-N, N-diethylnicotinamide)-
K’N*:0;0:N’1”, Acta Cryst. E66, m734-m735 (2010).

Necefoglu, H., Cimen, E., Tercan, B., Ermis, E., Hokelek, T., “Diaquabis(¥, N-
diethylnicotinamide—KNl)bis(4—methylbenzoato—;c0)cobalt(II)", Acta Cryst. E66,
m556-m557 (2010).

Necefoglu, H., Cimen, E., Tercan, B., Dal, H., Hokelek, T., “Tetrakis(u-4-
methylbenzoato—k2 0, 0"bis[(N,N- —diethylnicotinamide—xNI )zinc(1D)]”, Acta
Cryst. E66, m485-m486 (2010)

Hokelek, T., Giiner, S., Tercan, B., Cimen, E., Necefogluy, H.,
“Bis(isonicotinamide-xN])bis(4—methy1benzoato—1c0)copper(II) dihydrate”, Acta
Cryst. E66, m955-m956 (2010).

Necefoglu, H., Cimen, E., Tercan, B., Dal, H., Hokelek, T., “Tetrakis(u-4-
methylbenzoato-x°0, 0")bis[(isonicotinamide-xN")cupper(IT)]”, Acta Cryst. E66,
m334-m335 (2010).

Necefoglu, H., Cimen, E., Tercan, B., Siizen, Y., Hokelek, T,
“Aquabis(isonicotinamide—KN] )bis(4—methylbenzoato)—KO;K2 0,0'-
cadmium(Il)monohydrate”, Acta Cryst. E66, m392-m393 (2010).

103



[82]

[83]

[84]

[85]

[86]

[87]

Aydin, O., Delibas, C., N., Necefoglu, H., Hokelek, T. “Diaquabis(2-
iodobenzoato-x0)bis(nicotinamide-xN')cobalt(I)”, Acta Cryst. E68, 521-522
(2012).

Necefoglu, H., Aybirdi, O., Tercan, B., Ermis, E., Hokelek, T., “Diaquabis(4-
methylaminobenzoato—xO)bis(nicotinamide—xNJ)cobalt(II)”, Acta Cryst. E66,
m448-m449 (2010).

Hokelek, T., Dal, H., Tercan, B., Ozbek, F. E., Necefoglu H., “Diaquabis(2-
chlorobenzoato—xO)bis(N,N—diethylnicotinamide—le)nickel(H)”, Acta Cryst.
E65, m545-m546 (2009).

Hokelek, T., Siizen, Y., Tercan, B., Aybirdi, O., Necefoglu, H., “Diaquabis(N, N-
diethylnicotinamide—KNI )bis[4-(dimethylamino)benzoato-xO)]nickel(I)”, Acta
Cryst. E65: m1015-m1016 (2009).

Hokelek, T., Yilmaz, F., Tercan, B., Ozbek, F. E., Necefoglu, H., “Diaquabis(2-
bromobenzoato—KO)bis(N,N—diethylnicotinamide—xNI)nickel(II)”, Acta Cryst.
E65, m766-m767 (2009).

Sertcelik, M., Tercan, B., Sahin, E., Necefoglu, H., Hokelek, T.,
“Diaquabis(Q, N—diethylnicotinamide—xNI )(4-formylbenzoato-xO)nickel(11)”,
Acta Cryst. E65, m326-m327 (2009).

104



7. EKLER

105



901

NICOLET 208X FTHR

MICRONS
25 286 27 28 28 13 15 4 45 5 5.5 i 7 ] B 10 11 12 13 14 15 18 17 18 18 2122
':JE| 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.0
A
~ I M
|IIr ~\ | / \ [
i] T T T = s
N RN
M) IRV
80 M AR NN R | \
7 T T T B &
| ! |
70 S} A | || I / |.' | | { i
_. 7 BliEngINEEREE I
h ¥ Y ] I i |
T L~ v | AT | Vol | na
ol i A A IR I L
A M._,F \ ||| hl | I' |' | \II'II IJI 3
W, ™ | il | H ‘ 5
-] ' /| il |1| L/ || R
) | Ly [ Loz
W : W T | 2 %
! \ -/ | | ‘ | i A
T \ [ YV | I l i | | H
- | | I | C
40— . i —i
H f |I | ||| UN l T e o4
C II | |
: |
10 || | ! L U I w
n |
| | 15
20 L !l 07
| I
| U 18
‘ v LT
10 i 10
i
W L}
IhlI
0 20
4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 800 450
WAVENUMBERS

Ek Sekil 1. p-Metilbenzoik asit bilesiginin IR spektrumu.



LOT

%T

92,3 _

35

30 |

25 |

20 |

15 |
12,0

330823

193028

1609

141

1582126
15884

101789

118375

129164

36

|
768,88

46595

4000,0

3600

3200

2800

2400 2000 1800 1600 1400 1200 1000

cm-1

Ek Sekil 2. (1) kompleksinin IR spektrumu.

800

600

400,0



801

119,1

110
2349\67
100 | N,
435,3% 1928,62 1806,04
616,10
90 |
80 | 9 1235,9
49 2921,38
,43
70 3666,40 3062,72 1292,48 1020,16 860,47
3381,92
3185,22
60 | 1910,84 626,00
%'T 1179,28
50 | 1693,91
40 |
30 |
20 1562,48 762,49
10 ]
1608,64 1415,81
O’4 T T T T T T T T T T T T
4000,0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
cm-1

Ek Sekil 3. (2) kompleksinin IR spektrumu.

400.,0



601

90,8 _

85 |

80

75 4

70 J

65 |

60

%T

55 ]

50

45 ]

40 4

35 ]

30

26,3

| 94595
101928

12204 101,08
1208,40

119322 105096 8
117792

362771
236026 110352
1487191
132087
129329

340338
A(‘ 12
14703

1460.2|1

138197
154646

16 1
923 1404,13

—_

7491
860, 64538l
61481

730,15
826,16

706,05

77184

4000,0

3600 3200 2800 2400 2000 1800 1600 1400 1200 1000
cm-1

Ek Sekil 4. (3) kompleksinin IR spektrumu.

800 600

400,0



011

96,4 _

75

70

%'T

65 |

60 |

55

50

45 ]
42,9

364964

318984
333290

1B12.212
234182

236032

50824

1$59.67

125139
1689,18 13

160p.50

1171,19

94838

102987

85324

784,19

643,66

4000,0

3600 3200

2800 2400 2000 1800 1600 1400 1200
cm-1

Ek Sekil 5. (4) kompleksinin IR spektrumu.

1000

800

600

400,0



11

73,6

704

65 |

60 |

55

47,71
2360,33
50

45 | 74,75

92,89

40 J
859

%T 35 | 8P9.,79

845,26
30

—_

19,66

25 ]

1044,02

20 ]

1030,27 68,4
1156,12 550,28
120240 800,|Lp
1176.[72 )57,57|
1145,98 610,22
1107,68 716,|47
693,67
769,20

15 |

10 | 3602,23

0,2

4000,0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400,0
cm-1

Ek Sekil 6. (5) kompleksinin IR spektrumu.




(48!

97.9 _
95

90 |
85 |
80 |
75 |
70 |
65 |
60 |
55 |
BT 50 |
45 ]
40 |
35 |
30|
25 |
20 |
15 |
10 |

5

1998931

2283,60

2913,79

1332,78

3520,65 1440(43

3182,03

1697,43

25]

16,05 103189

56,1

613,97

696,60

1 1532,14 '

4000,0 3600 3200 2800 2400 2000 1800 160629 1400 1200

cm-1

Ek Sekil 7. (6) kompleksinin IR spektrumu.

1000

F70-64

800

600

400,0



€l

68,4 _

1
400,0

65 |
60 |
1911,25
2349\70 1958,25
55 |
2283,85
994,
966|53
949,68 $57L0p
44
20,09
%T
895,85
09,80
1477146 410,30
78,49 1050,78 514,09
1032,22
1199,7
2913,52 1139,20 836,11
15 066,21
10 1442123
4 167,65
3321,01 I594.,8P 771.36
5 3185,57 1433,31 699,13
1 3526,66 16277
0’3 T T T T T T T T T T T T
4000,0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600
cm-1

Ek Sekil 8. (7) kompleksinin IR spektrumu.



144!

%T

86,5 _

80

75 ]

70 4

65 |

60 |

55

50

45 |

30
25 |

20

15 |

11,0

3567,70

291697

13950
105561

|
1200%6
117870
6262
318725

336426

554,92

168723
159628

793

784
853,14

77021

4000,0

3600 3200 2800 2400 2000 1800 1600 1400 1200 1000
cm-1

Ek Sekil 9. (8) kompleksinin IR spektrumu.

800

600

400,0



GII

97,6
95 |

90 |
85 |
80 |
75
70 ] 384824
65 |
60 |
55
50 ]
%T45.
40 4
35

30
25
20 ]
15|
10 ]
5

0,1

3591,9

3478)37

2921,18

3379,61 3033,92

3211,67

2344,71

1980,32

2284,04

1932,99

1806,59)

1292,12

1p11,[f0
1677,5R|15$65,20

136,28

1201187

1115,75

1177,98

1055|,

103§,

937,34

1019,62

849,98

76|

1,79

620,16

4000,0

3600

3200

2800

2400

2000 1800 1600 1400
cm-1

Ek Sekil 10. (9) kompleksinin IR spektrumu.

1200

1000

800

600

400,0



oIl

101,7

95 |
90 |
85 ]
80 |
75 |
70 J
65 |
60 |
55
%T
50
45 |
40 |
35
30 ]
25 ]
20

15

10
6.3

3626,31

3205,59

2920,87

1935,51

2273,34

1679,00
1534,32

428.0

475,58

524,19
639|190

647,91

619,50

693,15

768,86

4000,0

T
3600

T
3200

T
2800

T T T T T
2400 2000 1800 1600 1400
cm-1

Ek Sekil 11. (10) kompleksinin IR spektrumu.

T
1200

T
1000

T T 1
800 600 400,0



L11

111,2

105 |

100 J

95 |

90 |

85 |

2217,68 1656719

80 |

1017,82
1136/98

1110,63
1179,64

%T 75 |

3737499 3374,15
3714,03 3029,13
E 369R,23

1290,49
70

3678,41
65 |

1610405 13

60 |

55

50

45 |

41’7 T T T T T T T T 1

T T T T
4000,0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 400,0
cm-1

Ek Sekil 12. (11) kompleksinin IR spektrumu.



811

93,4 _
90 |

85 |
80 |
75 |
70 |
65 |
60 |
55 ]
50 |
%T 45 |
40
35 |
30 |
25 |
20 |
15 ]

10 |

5]

2870,07

3030 al.
3051,0 |

2932,03

2963,29

3404,91

2328224 2.69
2355,83

19261466,34
1789,9

1221,') 10)32.04
1208 21 34 B8

1193,72

1178,16

1050,10

1104,61

1295,52

16 [1321,55

B39.97

874,2

825,11

540,07

638,37

613,12

706,69

477,30

2,5
4000,0

3600

3200 2800

2400

2000 1800

‘ T T T
1549347.20 14d0 1200 1000

1384,68

Ek Sekil 13. (12) kompleksinin IR spektrumu.

800 91 600

400,0



611

80,9

75

55 |
50 |
45

7T 40 |
35 |
30/
25 |
20 |
15

10 |

3,0

2362,91

1984.0.

1221,
1208

1176,80 ‘
12238

1105,42

614,17

50,4’
2932,17

2963,33

825,5

707,27
3415,26

477,28

119,93 645401 545,55

4000,0

T T T T T T T6U0r346.93 T T T ™ T
3600 3200 2800 2400 2000 1800 160 1400 1200 1000 801,85 600

em-1 1385.56

Ek Sekil 14. (13) kompleksinin IR spektrumu

400,0



0cl

100,6 .
95 |
90 |
85 |
80 |
75 |
70 |

65 |
60 |
%T 55 |
50 |
45 |
40 |
35 |
30 |

25 ]

20 |

13,51

231991
2352,39

2963,04

3424,72

1g01,4.

1548,00

)5

825,87

708,10

773,04

4000,0 3600 3200 2800 2400 2000 1800 1600 11458??97 1200 1000

cm-1

Ek Sekil 15. (14) kompleksinin IR spektrumu.

800 600 400,0



121

80 |

75 ]

%T

70 ]

65 |

60

55

51,2

2969,09

2361,70

85340

63093 455,70

76797

16|18,7l
1636,68

140p41

4000,0

3600

3200

2800

2400 2000 1800 1600 1400 1200 1000 800 600 400,0
cm-1

Ek Sekil 16. (15) kompleksinin IR spektrumu.



Cl

109,9 _
105 |
100 J

95 |
90 J

85 |
2253.,86

1993208

2542,11
75

3255,21

518,2]

81,05 478.8

55 | 30802

%T

651L
1224 638|719

21929.67

1209,

‘ 28.{l6

250

1059,94
8,7 24,29

1108,04 852,66

429,02
1290,87 7047362220

15 1452,44

5] 1564,37

0.4

. . . . . . I / . . . . :
4000,0 3600 3200 2800 2400 2000 1800 1%@94 1400 1200 1000 800g 63 600 400,0
cm-11628.44 ’

Ek Sekil 17. (16) kompleksinin IR spektrumu.

1428141




€cl

1049 _
100 |
95 |
90 |
85 ]
80 |
75
70 J

65]

%T

20 |
15 ]

10 J

3,0]

379340 3486,2
374,03
373,89
371(7,90
3707,85

3308,24

3165,75

£919,20

234967 1957,79

2282,98

292,13 1017,24

1220,09

1177,87

1609{3'
1704.43 53p.79
26,40

692, 463,70
672,42

792)21

864,04

419,04

644,50

767,11

4000.,0

3600

3200

2800

2400 2000 1800 1600 1400 1200 1000
cm-1

Ek Sekil 18. (17) kompleksinin IR spektrumu.

800 600 400,0



14!

%T

86,5 _

80 |

75 4

70 |

65 |

60 |

55 |

50 |

45 |

40

35 |

30 |

25 |

20

15 |

11,0

3567.70

174,77
291697

1307.88

626]2
3187.25

336426

554,92

168723
159628

77021

4000,0

3600 3200 2800 2400 2000 1800 1600 1400
cm-1

Ek Sekil 19. (18) kompleksinin IR spektrumu.

1200

1000

800

600

400,0



¢cl

%T

97,6
95 |

90
85 |
80 |
75 ]
70
65
60
55 ]
50

45 |

38.5

385383

236047

1230,27
96.46

3063,09

140878
326768

342470 19543

141822

1590,
1609.88

155493 138
168192 13

14048
1118,01

1179,78

020,93

1061.,62

87224

4000,0

3600 3200 2800 2400 2000 1800 1600 1400 1200
cm-1

Ek Sekil 20. (19) kompleksinin IR spektrumu.



9Tl

%'T

94,1 _

90 |

85 |

3800, 343920

80 |

75 |

70 |

65 |

60 |

55

50 |

45 |
43,2

3189,79

292158 140825

117401 1019,78

236048

1p64.93
156546
|

1697.13

160999

140(3.56

85221

631,88

766.07

540,08

45544

4000,0 3600 3200

2800 2400 2000 1800 1600 1400 1200 1000
cm-1

Ek Sekil 21. (20) kompleksinin IR spektrumu.

8

00 600

400,0



LTl

89,8 _
85

80

95248

75

192187

668,
122.1

235924

456P3

1217,541 112004 4 689,78

1660, 784 Bf7
%T

1015,17

50523

162392

84742

63790

318042 1609p§|

341831
76221

2,7 . . . . . 205420 . . . . . )
4000,0 3600 3200 2800 2400 2000 1800 1600 14(5!}){3 1200 1000 800 600 400,0
cm-1 154783

Ek Sekil 22. (21) kompleksinin IR spektrumu.

7



File Name: B20.tad
Detector: DTG-60+
Acquisition Date 10/12/22

[Temp Program

o ) 01:47(+ —— B20.tad DTA i G
ég(rqnu;gﬁg;lzeéggtﬂ( 0200) - ggg'tad TGA Eﬁ;ﬁnF}iate E—i%d 'I]'emp F(;Iﬁnﬂ]me as
Sample Weight: 4.110[mg] — B20.tad DrTGA 10,00 900.0 0

TGA DTA

Ly % uv

2.00- 100.00- - Weight L -3.132 |
e 2 20,00
| Weight Loss -2.131mg
80.00 205,06 -51.849% |
1.000 ' 1 0.00
60.00 \ /ﬂ \« ]
94.48C 311.08C 470.41C |
ool 4000 1-20.00
20.007‘ ‘ L L L L 1 -40.00
0.00 200.00 400.00 600.00 800.00
Temp [C]
Ek Sekil 23. (1) kompleksinin DTA-TGA-DTG egrileri.
File Name: B17.tad
Detector: DTG-60+

Acquisition Date 11/01/11

[Temp Program

Acquisition Time09:47:29(+0200) — Bi7.ad DTA Temp Rate Hold Temp Hold Time Gas
Sample Name: B17 —— B17.tad TGA [Cmin] [C ] [ min ]
Sample Weight: 5.213[mg] ~ Bi7tad DITGA 10.00 900.0 0
DrTGA TGOA DTA
mg/mir % uVv
1.00- 100.00- - :
Weighm Weight Loss -4.728mg |
-8. 5 Weight Loss -2.911mg -90.696% |
-55.841% | 0.00
— 766.64C
—— 766
|/ [\ 1
\{ 320.91C 388.03C 1 .20.00
0.00- 50.00- — e ] ’
. e
Hﬁ\\/h 790.69C
142.53C eight Loss -0.786mg; 40.00
425.71C wm% .
1.00- 0.00 ‘ ‘ ‘ \ 4 -60.00
0.00 200.00 400.00 600.00 800.00
Temp [C]

Ek Sekil 24. (2) kompleksinin DTA-TGA-DTG egrileri.
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File Name: B7.tad

Detector: DTG-60+
Acquisition Date 11/01/05 [Temp Program
Acquisition Time 15:02:55(+0200) — B7.tad DTA  Temp Rate Hold Temp Hold Time Gas
Sample Name: B7 —— B7tad TGA [C/min] [ C ] [ min ]
Sample Weight: 4.410[mg] — B7.tad DrTGA 10.00 900.0 0
TGA DTA
DrTGA
mg/mir % uVv
1.00- S . 1
100.00 Weight Loss ~ -0.367mg Weight Loss  -3.636mg | 20 00
-8.322% -82.449% ’
Weight Loss -2.400mg
80.00- -54.422% ]
0.00- R\f — 1 ] 0.00
60.00 \ / /—\\ ﬁ
100 152.95C J 1-20.00
875.08C
40.00~
1 -40.00
>2'007 20.007 L L L L L
0.00 200.00 400.00 600.00 800.00
Temp [C]
Ek Sekil 25. (3) kompleksinin DTA-TGA-DTG egrileri.
File Name: B26.tad
Detector: DTG-60+
Acquisition Date 11/01/05 [Temp Program
Acquisition Time 12:16:43(+0200) — B26.tad DTA Temp Rate Hold Temp Hold Time Gas
Sample Name: B26 —— B26.tad TGA [C/min] [ C ] [ min ]
Sample Weight: 2.142[mg] —— B26.tad DrTGA 10.00 900.0 0
TGA DTA
DrTGA
mg/mir % . uV
100.000 — Weight Loss -0.091mg |
-4.248% Weight Loss -1.161mg 120.00
0.40- -54.202% | :
0.20- 80.00- Weight Loss ~ -0.808mg ]
-37.722% B
\N@&C -] 000
0.00-
L / RSN i
60.00 93.84C
1 -20.00
-0.20- |
40.00- ‘ ‘ ‘ ‘
0.00 200.00 400.00 600.00 800.00
Temp [C]

Ek Sekil 26. (4) kompleksinin DTA-TGA-DTG egrileri.
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File Name: B18.tad
Detector: DTG-60+
Acquisition Date 10/12/30

[Temp Program

Acquisition Time 11:53:55(+0200) — B1i8.tad DTA Temp Rate Hold Temp Hold Time Gas
Sample Name: B18 —— B18.tad TGA [C/min] [C ] [ min ]
Sample Weight: 4.836[mg] ——— B18.tad DrTGA 10.00 900.0 0
TGA DTA
DrTGA
mg/mir % 7UV
100 100.000 e ]
ght Loss -0.329mg Weight Lose -4.211
] -6.803% s e _87_07212 120.00
Weight Loss -2.026mg
-41.894% ]
0.50- /\,/f\’// 410.00
50.00- \\ Weight Loss ~ -1.488mg
“/\\( -30.769% ]
0.00F ‘”ﬁ‘ . +-20.00
108.95C // \\
237.72C |
1 -40.00
-0.50- 0.00r ]
0.00 200.00 400.00 600.00 800.00
Temp [C]
Ek Sekil 27. (§) kompleksinin DTA-TGA-DTG egrileri
File Name: B12.tad
Detector: DTG-60+

Acquisition Date 10/12/31

[Temp Program

Acquisition Time08:41:11(+0200) —— B12.tad DTA Temp Rate Hold Temp Hold Time Gas
Sample Name: B12 —— Bi2.tad TGA [C/min] [ C ] [ min ]
Sample Weight: 4.844[mg] —— B12.tad DrTGA 10.00 900.0 0
DITGA TGOA DTA
mg/mir % uVv
100.00 - Weight Loss ~ -0.318mg Weight Loss ~ -4.176mg |
0.40- -6.565% -86.210% | 20 00
Weight Loss -2.003mg |
024 -41.350% |
. — ,_/—/_/\
N/ T~ 10.00
o 50.00 \%\ o
Sl J | b 1
P~\A\ \f /Weight Loss  -1.213mg 4 -20.00
147.47C ] -25.041% 1
-0.20- \ . Weight Losg 0.151mg
| 3.117% ]
| 421.026 1 -40.00
\/ |
-0.40- 0.00- ‘ 249.09C ‘ ‘ ‘
0.00 200.00 400.00 600.00 800.00
Temp [C]

Ek Sekil 28. (6) kompleksinin DTA-TGA-DTG egrileri.
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File Name: B11.tad

Detector: DTG-60+
Acquisition Date 11/01/06 [Temp Program
Acquisition Time 08:59:30(+0200) —— Bi1.tad DTA Temp Rate Hold Temp Hold Time Gas
Sample Name: B11 — Bii.tad TGA [C/min] [C] [ min ]
Sample Weight: 1.914[mg] —— Bi11.tad DITGA 10.00 900.0 0
DrTGA TGA DTA
mg/mir % 7UV
100.00- = | weightLos¢  -0.082mg Weight Loss ~ -1.713mg |
0.40- -4.807% -89.498% 1 20.00
80.00- |
Weight Loss -0.717mg 1
0.20- -37.461% i
60.00- ] 0-00
SN T~
0.00- I e L]
40.00- \ /
J \\ J[\ ) Weight Loss -0.585mg 41 -20.00
176.05C \ /3963 -30.564% ]
-0.20- 20.00r 299.13C
S S S 1 -40.00
0.00 200.00 400.00 600.00 800.00
Temp [C]
Ek Sekil 29. (7) kompleksinin DTA-TGA-DTG egrileri.
File Name: B3.tad
Detector: DTG-60+
Acquisition Date 10/12/28 [Temp Program
Acquisition Time10:31:15(+0200) — B3.tad DTA Temp Rate Hold Temp Hold Time Gas
Sample Name: B3 — B3.tad TGA [C/min] [C] [ min]
Sample Weight: 4.763[mg] ——— B3.tad DrTGA 10.00 900.0 0
DrTGA TGA DTA
mg/mir % uVv
20 100.000 - ——— ]
Weight Loss ~ -4.207mg = 1 20.00
-88.327% ]
1.0 Weight Loss ~ -3.560mg
-74.743% 1
0.0 — A -] 0.00
/V\TKW\_/—///_”—# 4
382.48C
10 50.00- A 1
‘( 255.46C 1.20.00
,20 I
231.16C 1
3.0 ] -40.00
'40 0'007 i L L Il 1
0.00 200.00 400.00 600.00 800.00
Temp [C]

Ek Sekil 30. (8) kompleksinin DTA-TGA-DTG egrileri.
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File Name: B15.tad

Detector: DTG-60+
Acquisition Date 11/01/11 [Temp Program
Acquisition Time 13:24:37(+0200) —— B15.tad DTA  Temp Rate Hold Temp Hold Time Gas
Sample Name: B15 —— Bi5tad TGA [C/min] [ C ] [ min ]
Sample Weight: 1.811[mg] ——— B15.tad DrTGA 10.00 900.0 0
I TGA DTA
mg/mir % uVv
100.00- - \Weight Loss  -0.119mg Weight Loss  -1.626mg | 50 g
0.40- Weight Lose™>” “6.150mg 89.785% |
§ -8.283%
80.00 Weight Loss ~ -0.170mg |
-9.387%
0.20- 1 0.00
60.00- Weight Loss  -0.757mg 1
0.00- S N~ —
40.00- 165.00C 7 559250 1-20.00
206.38C 1
020 20.00- ,
| | ‘ 1 -40.00
0.00 200.00 400.00 600.00 800.00
Temp [C]
Ek Sekil 31. (9) kompleksinin DTA-TGA-DTG egrileri.
File Name: B6T.tad
Detector: DTG-60+
Acquisition Date 10/12/23 [Temp Program
Acquisition Time 12:18:09(+0200) ——— B6T.tad DTA  Temp Rate Hold Temp Hold Time Gas
Sample Name: B6T — B6T.tad TGA [C/min] [ C ] [ min ]
Sample Weight: 6.605[mg] ——— B6T.tad DrTGA 10.00 900.0 0
DrTGA T%A DTA
mg/mir % uVv
4.0 100.00eight (o T - ]
Weight LOS‘%??HQ Weight Los¢ -6.544mg 4 20.00
' Weight Loss ~ -1.529mg -99.076%
3.0 80.00- -23.149%
Weight Loss  -2.882mg 1
T -43.634% 10.00
2.0 60.00- | m 612590
|| \ ST O 865.74C |
\/ 400.64C S~ T
1.0l 40007 129.05C “‘ — _2000
‘266.870
0.0 F |
20.00 VTN 1 -40.00
-1.0 0'007\ L L L L
0.00 200.00 400.00 600.00 800.00
Temp [C]

Ek Sekil 32. (10) kompleksinin DTA-TGA-DTG egrileri.
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File Name: B24.tad

Detector: DTG-60+ [ P
Acquisition Date 10/12/27 emp Frogram .
écquiTitiﬁn Time E; 12 :‘:3:04(+0200) E— ggﬁgg %’:\ [TCe/mri)anate [H%ld 'I]'emp [H?Tlﬁnﬂ]me Gas
ample Name: — g
Sample Weight: 2.786[mg] — B24tad DrTGA  10.00 900.0 0
DITGA TGOA DTA
mg/mir % uVv
100.00- — i |
T\__Weight Loss  -0.095mg Weight Loss  -1.653mg | 5 00
0.40 -3.410% -59.332% | T
Weight Loss -0.739mg
-26.525%
80.00- 1
0.20- \ 10.00
251.74C 428.95C ]
0.00 60.00- 20.00
.00 e ) R — o - .
v \ . Weight Loss ~ -0.618mg ]
378.66C 4241 22.182%
-0.20- 4000- | -40.00
0.00 200.00 400.00 600.00 800.00
Temp [C]
Ek Sekil 33. (11) kompleksinin DTA-TGA-DTG egrileri
File Name: B19.tad
Detector: DTG-60F [Temp Program
Acquisition Date 11/01/07 X
Acquisition Time 12:27:59(+0200) —— B19tad DTA  Temp Rate Hold Temp Hold Time Gas
Sample Name: B19 —— B19.tad TGA [C/min] [ C ] [ min ]
Sample Weight: 3.552[mg] — B19.tad DITGA  10.00 900.0 0
DITGA TGOA DTA
mg/mir % uVv
1.00- 100.00- - - 1
- Weight Loss g:):?:;g Weight Loss ~ -3.344mg 41 20.00
e -94.144%
Weight Loss -1.648mg 1
0.50- -46.396% 10.00
50.00-
0.00~ 85.14C I — 4 :20.00
\ Weight Loss -0.952mg | '
199.75C 462.66C -26.802%
-0.50¢ 0.00- ‘ ‘ ‘ ‘ 1 -40.00
0.00 200.00 400.00 600.00 800.00
Temp [C]

Ek Sekil 34. (12) kompleksinin DTA-TGA-DTG egrileri.
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File Name: B13.tad

Detector: DTG-60F
Acquisition Date 11/01/03 [Temp Program
Acquisition Time09:01:16(+0200) —— B13.tad DTA Temp Rate Hold Temp Hold Time Gas
Sample Name: B13 —— B13.tad TGA [C/min] [C] [ min ]
Sample Weight: 3.082[mg] —— B13.tad DrTGA 10.00 900.0 0
DITGA TGOA DTA
mg/mir % uVv
100.00- ) |
Weight Loss -0.323mg Weight Loss -2.902mg
0.40- -10.480% -94.160%  + 20.00
Weight Loss  -1.317mg |
0.20- -42.732% |
50.00- )/ -]
0.00- | 7\//‘\_4/\—%%%,\ |
/ <o/ sos.esc |
| N\
| 413.15C 1 -20.00
0.20- \ | Weight Loss -1.026mg i
\/\“ -33.290%
208.04C U‘ ]
-0.40- = ‘
0-00 | L L L | 2?9'3QC L | L L L | L L L | L _40.00
0.00 200.00 400.00 600.00 800.00
Temp [C]
Ek Sekil 35. (13) kompleksinin DTA-TGA-DTG egrileri
File Name: B10.tad
Detector: DTG-60F
Acquisition Date 11/01/06 [Temp Program
Acquisition Time 13:29:48(+0200) ——— B10.tad DTA  Temp Rate Hold Temp Hold Time Gas
Sample Name: B10 —— B10.tad TGA [C/min] [ C ] [ min ]
Sample Weight: 3.640[mg] —— B10.tad DrTGA 10.00 900.0 0
DITGA TGOA DTA
mg/mir % uVv
100.00r - - . ]
N\[GIght Loss -0.411mg Weight Loss -3.472mg 1 20.00
0.40 -11.291% -95.385% |
Weight Loss -0.856mg
-23.516% ]
0.20- 1 0.00
50.00 e
0.00- M L e ]
N ) 1 -20.00
136.01C Weight Loss -1.175mg ]
-32.280%
-0.20- 247.32C 1
0‘007‘ ‘ 3?9.280 ‘ ‘ 4 -40.00
0.00 200.00 400.00 600.00 800.00
Temp [C]

Ek Sekil 36. (14) kompleksinin DTA-TGA-DTG egrileri.

134



File Name: B4T.tad

Detector: DTG-60F
Acquisition Date 10/12/22 [Temp Program
Acquisition Time 14:43:39(+0200) — B4T.tad DTA  Temp Rate Hold Temp Hold Time Gas
Sample Name: B4T — B4Ttad TGA  [C/min] [ C ] [ min ]
Sample Weight: 1.585[mg] — B4T.tad DITGA  10.00 900.0 0
DrTGA TGOA DTA
mg/mir % uVv
0.2 100.00 - ]
Weight Loss -1.455mg
Weight Loss ~ -0.904mg -91.798% 120.00
0.1 -57.035% 1
0.0 PSR UNISSIPUREESSAS L.
~ 10.00
50007 \ 418.00C |
0.1 \ 284.24C —
Weight Loss -0.258mg 1
-16.278% B _20 OO
0.2 \ Weight Loss ~ -0.102mg 1
V w—/
221.86C
08 0.00, ‘ ‘ ‘ ‘ 40.00
0.00 200.00 400.00 600.00 800.00 '
Temp [C]
Ek Sekil 37. (15) kompleksinin DTA-TGA-DTG egrileri.
File Name: B16.tad
Detector: DTG-60+
Acquisition Date 11/01/10 [Temp Program
Acquisition Time 11:42:00(+0200) — B16.tad DTA Temp Rate Hold Temp Hold Time Gas
Sample Name: B16 —— Bi16.tad TGA [C/min] [C ] [ min ]
Sample Weight: 2.620[mg] —— B16.tad DrTGA 10.00 900.0 0
DrTGA TGA DTA
mg/mir % uVv
Weight Loss -0.07Tm 1
100.00- - — ¢ 0%
: ° Weight Loss -2.354mg 4 20.00
0.40- -89.847% ]
Weight Loss -0.900mg
-34.351%
0.20- Weight Loss -1.027mg 1 0.00
-39.198% 1
50.00 | R —
v‘ ]
0.00- R |
“‘*’\1@% f \ 1 -20.00
281. |
81.18C \ /
-0.20- 418.77C |
0.00" | | | | 1 -40.00
0.00 200.00 400.00 600.00 800.00
Temp [C]

Ek Sekil 38. (16) kompleksinin DTA-TGA-DTG egrileri.
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File Name: B14T.tad

Detector: DTG-60F
Acquisition Date 11/01/10 [Temp Program
Acquisition Time 09:05:25(+0200) ——— B14T.tad DTA Temp Rate Hold Temp Hold Time Gas
Sample Name: B14T — B14T.tad TGA [C/min] [C ] [ min ]
Sample Weight: 2.382[mg] — B14T.tad DITGA  10.00 900.0 0
DrTGA TGOA DTA
mg/mir % uVv
100.00r ~—n . ]
Weight Loss ~ -1.080mg Weight Loss :sosggl/gi 20.00
0.40- -45.340% eebR e | e
80.00- Weight Loss ~ -2.098mg
0.20- -88.077% 1
1 0.00
60.00- ]
>y L
0.00- p— [\ N //wlmbff—w—”—'—”*’“‘ ]
I [312.250 |
40.00 f\ | oo a5 120,00
-0.20- L . | 1
| / Weight Loss -0.666mg
20.00- \ -27.960% |
241.34C
-0.40- 1 -40.00
L L L L L L L L L L L L L L L L L L L
0.00 200.00 400.00 600.00 800.00
Temp [C]

Ek Sekil 39. (17) kompleksinin DTA-TGA-DTG egrileri.

File Name: B9.tad
Detector: DTG-60+
Acquisition Date 10/12/22 [Temp Program
Acquisition Time 09:08:49(+0200) — B9.tad DTA Temp Rate Hold Temp Hold Time Gas
Sample Name: B9 — B9.tad TGA [C/min] [ C ] [ min ]
Sample Weight: 2.737[mg] — B9.tad DrTGA  10.00 900.0 0
DrTGA TGA DTA
mg/mir % uVv
100.00- - i . |
Nelght Loss g‘:g;;‘g Weight Loss ~ -2.332mg 1
0.40- Rt -85.203% 1 20.00
80.00- ]
Weight Loss -0.966mg
0.20- -35.294% ]
60.00- 10.00
. ,
0.00- N
' 40.00-
Weight Loss ~ -0.937mg 1-20.00
-34.235% 1
299.21C
02 20,000 Y
384.80C 1
‘ ‘ ‘ ‘ ‘ -40.00
0.00 200.00 400.00 600.00 800.00
Temp [C]

Ek Sekil 40. (18) kompleksinin DTA-TGA-DTG egrileri.
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File Name: B5T.tac
Detector: DTG-60F

Acquisition Date10/12/2% [Temp Program
écquiTitioNn Timéé%$4:00(+0200 — Egﬁac ?gf\ Temp RateHold TempHold Time Gas
ample Name: —_— .tac C/min C min
Sample Weight:7.331[mg —— B5T.tac DITGA [10,00 ] E)oo,()] E)
DITGA TGOA DTA
mg/mit % uV
30¢  100.0C | weight Los j
wght Los:  -0.475m¢ Weight Los ~ -6.23¢mg
6.47% 851020 1 20.00
2.00- i . -
80.00 Weight Los: 5.131m¢
-69.99(% 1
m 7 -
1.00 \ \Mﬁ ] 0.00
60.00¢ \}/ ) 42314C
W
0.0 |1217.31 1
Ou e [ — k e 4 -
| - | -20.00
40.00 117.1€6C 287.1<C ]
104 239 8\% |
20,00 e 1 -40.00
2.0¢ '

0.00 20000 400.00 _ 600.00
Temp [C]

800.0C

Ek Sekil 41. (19) kompleksinin DTA-TGA-DTG egrileri.

File Name: B5.tac
Detector: DTG-60F
Acquisition Date10/12/2¢ [Temp Program
Acquisition Timel2:59:01(+020C — Bb5.tac DTA Temp RateHold TempHold Time Gas
Sample Name: B5 — Bb5.tac TGA [C/min] [C ] [ min °
Sample Weight:3.910[mg — Bb.tac DrTGA 10.00 900.0 0
DrTGA TGOA DTA
mg/mit % uVv
0.0¢- 100.0¢ - — ]
R Weight Los  -3.20emc | 20.00
N -82.046% |
‘\ 283.6:C 1
“ Weight Los -2.072mg 1
-0.5¢- \ ‘ -52.99%% 10.00
50.00" e
| ]
221.7:C Weight Los: -0.827m¢ 41 -20.00
1.0G- 247.4C -21.151% ]
1 -40.00
-1.50 0.00 1
L L L L L L L L L L L L L L L L L
0.00 200.0C 400.0C 600.0C 800.0C
Temp [C]

Ek Sekil 42. (20) kompleksinin DTA-TGA-DTG egrileri.
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File Name: B8.tad

Detector: DTG-60F
Acquisition Date 11/01/10 [Temp Program
Acquisition Time 13:56:09(+0200) — B8tad DTA  Temp Rate Hold Temp Hold Time Gas
Sample Name: B8 —— B8tad TGA [C/min] [ C ] [ min ]
Sample Weight: 4.112[mg] —— B8.tad DrTGA 10.00 900.0 0
DrTGA TC;A DTA
mg/mir % uVv
1.000 100.00- Weight Loss ~ -0.208mg ]
NS _5.058% Weight Loss  -3.428mg 4 20.00
-83.366% 1
80.00- Weight Loss -1.459mg ]
0.50" : -35.482% 1 0.00

60.00- \\/\ S

\“ Weight Loss -1.263mg

120,00
0.00- 40.00- 1

20.00-

| .40.00

-0.50-

000 20000 40000  600.00  800.00
Temp [C]

Ek Sekil 43. (21) kompleksinin DTA-TGA-DTG egrileri.
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Scan Spectrum Curve

Absz

--------------------------------------------------------------------------------

Abs

1000,00
W avelength{tm]
Ek Sekil 44. (6) kompleksinin UV spektrumu.
Scan Spectum Curve
f - e e
B00,00 800,00 100000
YW avelenathinm]

Ek Sekil 45. (7) kompleksinin UV spektrumu.

Scan Spectrum Curve

fila}

r-—--1t---1---1

_____________________________________________________________________

400,00 &00.00 800,00 100000
" avelengthifm)

Ek Sekil 46. (8) kompleksinin UV spektrumu
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Scan Spectum Curve

2800 . .
2088 -l : --------------------- : ---------------------
1,378 e[l e e
fibe I I
o e PrTTTmmmsmeneneseees PTTTemmmmmmeneneneees
0050 | f
190,00 400,00 B00.00 800,00 100000
YW avelenathinm]
Ek Sekil 47. (13) kompleksinin UV spektrumu.
Sran Spectrum Curve
fos e LTI e _L _____________________
£00,00 800,00 1000,00
W avelengthlnm]

Ek Sekil 48. (14) kompleksinin UV spektrumu.

Scan Spectum Curve

LI — e A
bz ' |

600,00 a00.00
W avelength(hm]

Ek Sekil 49. (15) kompleksinin UV spektrumu.
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Scan Spectium Curve

Absz

--------------------------------------------------------------------------------

Wavelength(nm]

Ek Sekil 50. (17) kompleksinin UV spektrumu.

Scan Spectum Curve

1000,00

Abs __________________

B0, 00 B00,00
W avelenath(hm]

Ek Sekil 51. (18) kompleksinin UV spektrumu.

Scan Spectum Curve

1000,00

Bl o f
o [T ; ! L

E00.00 800,00
YW avelenathinm

Ek Sekil 52. (19) kompleksinin UV spektrumu.
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Scan Spectium Curve

3.200
2,308

1.575

Abs
0,763 r=

0,050

190,00 400,00 B00,aa a00.aa 100000
Wavelength(hm

Ek Sekil 53. (20) kompleksinin UV spektrumu.

BS T1 1(1.043) Scan ES+
114,01 2.2487

100]

237.04

192,99 222.00
1 18.92 |

255.10

326.33 535.32

561.37

57534 goo48
w 623.55

T . 4 miz
100 125 150 175 200 226 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675 700

Ek Sekil 54. (19) kompleksinin kiitle spektrumu.
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I
INDEX  FREQUENCY PPM HETGHT M Sokmen | I
1 1754.286 8.773 13.5 o |
H 1748.600 &.750 17.8 15.4.11 |
3 1659.394 B.298 7.8
4 1571.532 7.859 71.6 Automation directory:
5 1569.189 7.847 70.2 Pulse Sequence: s2pul
[ 1563.722 7,820 38.4 I
7 1443.448 7.219 76.7 |
a 1436.028 7.181 | 6B.B
L] §89.783 3.450 181.5
10 498.438 2.433 25.5
i1 465.245 z.327 200.0 |
: (
|
|
: :
i
L !
| |
oo . |
i /‘ A _/"l -{‘ |I
| |
J | I I
r| I | ] W]
li iﬁ I | | [ _I ,u'll.
| i I\ 11
i D et Rt Vs I AN L NN
Y S ; A T—— ) A T
10 9 a 7 ] 5 4 3 2
o7 e2les 23.83 26.50
1.71 18.02 4.25
. L]
Ek Sekil 55. (2) kompleksinin 'H NMR (DMSO-dg) spektrumu.
M Sokmen
BL7
DMSD
15.4.11
~
Automation directory: -
Pulse Sequence: §2pul :E
T
| &
o

—40.528
40.118
" 39.5693

|
| -
| s
| ~
& e :
5 e e =
Cibe i | o
- N |
e g e |
o o | |
L T -
digied 2 @ .
= | : P n
£ | 5 L o
i i &
- 4 aa
I3 [ s I = by | 2
= | = | |
- | . 1 1
o || | |
~ | -t 1 i
- - | |

166.822

105.000

220 200 180 160 140 120 100 an 60 a0 20

Ek Sekil 56. (2) kompleksinin ?C NMR (DMSO-dg) spektrumu.
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INDEX FREQUENCY PPM HEIGHT bl
1 1577.780  7.890 33.7 el
2 1569.970 7.851 38.4 15.04.11
3 1441.105 7.207 34.9
4 1432.904 7.166 3.2 Automation directory:
5 715.556 3.578 8€.7 Pulse Sequence: szpul
B 462.512 2.313 a7.9
|
% [
[ | ‘
| | |
| J
|
|
| | ‘
| |
| | |
| | I
| !
| |
!I | |
| | |
i | |
| |
l" | 7 ;I
__;‘i e |
| |
|| i
|
I A
10 9 8 5i 4 3 2 pPpm
47.88 a.10
46.01
. |
Ek Sekil 57. (3) kompleksinin 'H NMR (DMSO-dg) spektrumu.
M. sokmen
B-7
dmso
15.04.11
Automation directory:
Pulse Sequence: s2pul o
Solvent: DMSO 3
Ambient temperature £
Operator: vaarl ar
Mercury=-z00 “wormhole" -
| =@
L
Relax. delay 1.000 sec =
Pulse 45.0 degrees
Acg. time 1.300 sec
width 12062.7 Hz
1376 repetitions
OBSERVE C13, 50.2810638 MHz
DECOUPLE H1, 189.9652195 MHz
Power 37 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 0.5 Hz
FT size 32768
Total time 684038 hr, 53 min, -8 sec
~
2
o
- o
; @ 2
- .
[ 8
"~ Il
o @
H sLl)e
[ | H 2
- ' f
i I 2l
|
‘ i i
|
|
| |
AV
180 160 140 120 100 80 60 40 20 ppm

Ek Sekil 58. (3) kompleksinin ?C NMR (DMSO-dg) spektrumu.
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INDEX FREQUENCY PPH HELIGHT gifglmen

1 1819.830 9.101 13.3 DHEO
2 1753.895 8.771 9.5 15.4.11 |
3 16EE.B14 B.336 8.8 I
4 1656.661 B.285 12.8 Automation directory: |
g LS¢9 RIS W2 ATL Tz Pulse Sequence: s2pul |
L 1566.065 7.832 7.6 |
7 1541.073 7.707 10.5 |
a8 1522.718 7.615 6.8 1
L] 1518.424 7.594 B.4 |
10 1511.004 7.556 5.1 {
11 1441.455 7.209 79.0
1z 1433.685 7.170 EB.7
13 7zl.804 3.610 28.9
14 498.047 2.491 10.5
15 461.731 2.309 200.0

15.42 28.75
1.98

Ek Sekil 59. (9) kompleksinin '"H NMR (DMSO-dg) spektrumu.

M Sokmen
=15

OMSO
15.4.11

Automation directory:

Pulse Sequence: s2pul

58
T|
g e &
= - 3 B B
e s 5
L -1 <=l :
- - o2 |
b L e |
% | Tl e 555 |
4 | | L] i A
S el 3 Z " E
[ i = | |L |
i i ! L [ It
| | M
|
! | | | i
| |
I | L4 A J lm |
180 160 140 120 100 an 60 40

Ek Sekil 60. (9) kompleksinin ?C NMR (DMSO-dg) spektrumu.
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INDEX FREQUENCY PPM HEIGHT :5?0'{-2“

1 1819.108 8.097 30.3 OMSD
1750.771 &.755 20.5 15.4.11
32 1748.819 8.746 20.1 {
4 1746.085 B8.732 8.2 Automation dirgctory:
5 1657.442 8.289 19.4 Pulte Sequence: $zpul
[ 1655.880 &.281 18.0 |
7 1649.632 8.250 36.8 |
a 1578.951 7.896 71.2 |
] 1571.141 7.857 79.3
10 1534.825 7.676 20.1 ‘]('
11 1512.176 7.562 13.1 | &
12 1508.271 7.543 16.2 5
13 1502.023 7.S511 9.8 |
14 18a1.105 7.207 79.6 |
15 1432.295 7.168 70 4 |
16 706.574 3.534 154.4 |
17 704.622 3.521 1482 i
18 438,438 2.493 13}.2
13 462.121 2.311 zonko

3.63 7.95  8.06 18.48 23,14
3.73 16.01  16.00 2.00

Ek Sekil 61. (10) kompleksinin "H NMR (DMSO-dy) spektrumu.

M Sokmen
BT

DMED
15.4.11

Automation directory:

Pulse Segquence: sZpul

23
=1
w
CE4
na
5
i
L = w0
el -
R ~
Jelrg i K
el =2 LI =& - b
2 g TS 5
m e o o R b =
2 ncs liahi e b4
e [ | |
| |
| | ||
| | | ‘|
| .
| | e !
|1 |
JUL J{'
180 160 140 120 100 80 50 10 20

Ek Sekil 62. (10) kompleksinin *C NMR (DMSO-ds) spektrumu.
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Std Proton parameters

INDEX FREQUENCY PPM HEIGHT
1 1787 -BES (E. B Lo Automation directory:
2 1725.779 &.630 zz.8
3 1571.532 7.8519 117.1 Pulse Sequence: sZpul
4 1564.112 7.822 8.0 il
5 1513.347 7.568 18.8 It
] 1508.661 7.545 17.3 I
7 1440.324 7.203 104.0 il
a 1432.9304 7.166 69.2 i
9 699.545 3.4938 47.8 |
10 6B8.611 3.444 3z.9 |
11 630.427 2.152 25.7 | |
12z 497.657 2.481 15.5
13 461.731 2.309 200.0
14 224.307 1.122 50.2
15 209.858 1.0a1 45.2
13 12 11 i0 9 a 1] 4 3 2 1 -0 =1 ppm
5.54 3.23 19.71 z21.23
16.61 14.4¢ 1.69 17.53
. o1
Ek Sekil 63. (16) kompleksinin 'H NMR (DMSO-dg) spektrumu.
M Sokmen
Bl6
DMs0
15.4.11 ;e e
AR
Automation directory: Nli! g;
SR
Pulse Sequence: s2pul il o
|
-
-2
R
i
| e
=8
=
2
Bl
= 5
| L
s S
L] !
2 |
i |
1 ﬁ N 1
2
25| = S
i T e = =
8 |es B = ®
- LA B = [ |
[ S e = =
- -z L = =3
2 - = B = - m =
& el = © e e
- e e i -3 - w il
| ® {El] - [ ki =
et | | . | =4
=3 | 1
- | | 1 |
1 |I | | |
| | | i
. ‘ " | .
|
| | |
I 4 ot
| | |
| i
. i " A I
200 180 160 140 120 100 an 60 40 20 Ppm

Ek Sekil 64. (16) kompleksinin *C NMR (DMSO-dg) spektrumu.
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INDEX FREQUENCY PPM HEIGHT : guklen
1753.8%5 B8.771 32.3 oMs0
2 1749.600 8.750 44,7 15.4.11
3 1662.128 &.312 19.3 ° ¥
4 1580.123 7.902 30.8 Automation directory:
8 1573.004  7.867 9.4 Pulse Sequence: $Zpul
B 1566.065 7.832 48.3
7 1561.768 7.810 64.8
8 1441.495 7.209 33.0
9 1434.466 7.174 L ]
10 703.060 3.516 ar.o
11 437.657 2.489 7.5
12 462.512 2.313 84.9
y
f
|
.
|
[ | |
| | |
| i
s U )
(k| I
ek | |
|| Lol \ '
| il |‘ 1
| |
= vl i e et il
13 12 11 10 9 8 7 [ 5 4 3 2 1 =0 =
11:98 30 19.09 i?.ﬂl
6. 12.20 2.25
. o1
Ek Sekil 65. (21) kompleksinin 'H NMR (DMSO-dg) spektrumu.
M Sokmen
B-8
DMSO
15.4.11

Automation directory:

Pulse Sequence: s2pul

—150.891

166.954

173.279

- 142.500

—141.153

. 132.821

- 130.493
——129.161

—122.396

40.045
— 39.635

—40.459
— 39,210

—480.879

41.304

ppm

21.712

180 160 140 120 100 &0 60 40

Ek Sekil 66. (21) kompleksinin *C NMR (DMSO-dg) spektrumu.
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Ek Sekil 67. (5) ve (6) komplekslerinin toz X 1s1m diffraktogramlar
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Ek Sekil 68. (13) ve (14) komplekslerinin toz X 1g1m1 diffraktogramlari
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Ek Cizelge 1. (5) kristalinin fraksiyonel atomik koordinatlari ve izotropik veya

esdeger izotropik yerdegistirme parametreleri (Az)

Mnl
0]
02
03
04
H41
H42
N1
N2
H21
H22
Cl1
C2
C3
H3
C4
H4
C5
Co6
H6
C7
H7
C8
H8A
HS8B
H8C
c9
H9
C10
Cll1
Hl11
C12
HI12
C13

X

0.0000
0.24237 (17)
0.16077 (17)
0.78404 (16)
0.18323 (19)
0.208 (4)
0.218 (4)
0.21166 (18)
0.84692 (19)
0.810 (3)
0.958 (4)
0.2620 (2)
0.4196 (2)
0.4331 (2)
0.3426
0.5805 (2)
0.5871
0.7191 (2)
0.7063 (2)
0.7979
0.5589 (2)
0.5528
0.8783 (3)
0.8947
0.9977
0.8437
0.3975 (2)
0.4418
0.5280 (2)
0.4623 (2)
0.5453
0.2710 (2)
0.2239
0.1508 (2)

y
0.0000

~0.33733 (12)
~0.08763 (12)
~0.34130 (13)
0.15102 (14)
0.190 (3)
0.205 (3)
~0.15932 (14)
~0.50868 (14)
~0.555 (3)
~0.545 (3)
~0.21470 (17)
~0.21314 (16)
~0.07942 (16)
0.0099
~0.07856 (18)
0.0115
~0.21079 (19)
~0.34413 (18)
~0.4333
~0.34546 (17)
~0.4355
~0.2097 (2)
~0.1115
~0.2797
~0.2371
~0.22336 (16)
~0.1971
~0.32707 (16)
~0.36415 (17)
~0.4328
~0.29647 (18)
~0.3182
~0.19621 (17)

151

Z

0.0000
0.25988 (12)
0.17238 (12)
~0.01469 (13)
~0.09400 (13)
~0.1860 (17)
~0.058 (2)
~0.10409 (13)
~0.11834 (14)
~0.159 (2)
~0.084 (2)
0.24423 (15)
0.31505 (15)
0.31453 (15)
0.2714
0.37770 (16)
0.3767
0.44279 (16)
0.44183 (16)
0.4839
0.37902 (16)
0.3795
0.51214 (18)
0.4763

0.4951

0.6092
~0.07444 (15)
~0.0142
~0.12893 (15)
~0.22143 (16)
~0.2602
~0.25420 (17)
~0.3164
~0.19343 (16)

Uise™/Ueq
0.01276 (11)
0.0207 (2)
0.0201 (2)
0.0210 (3)
0.0232 (3)
0.064 (9)*
0.042 (7)*
0.0143 (3)
0.0167 (3)
0.028 (5)*
0.032 (6)*
0.0151 (3)
0.0145 (3)
0.0164 (3)
0.020%
0.0181 (3)
0.022%
0.0190 (3)
0.0203 (3)
0.024*
0.0177 (3)
0.021%
0.0257 (4)
0.039%
0.039%
0.039*
0.0132 (3)
0.016*
0.0134 (3)
0.0170 (3)
0.020%
0.0198 (3)
0.024%
0.0172 (3)



H13
Cl4

0.0221

0.7300 (2)

—0.1523
—0.39401 (16)

—0.2153

~0.08365 (15)

0.021*

0.0142 (3)

Ek Cizelge 2. (5) kristalinin atomik yerdegistirme parametreleri (Az)

Ul 1 U22 U33 U12 U13 U23
Mnl 0.01065 (17) 0.01054 (16) 0.01760 (17) 0.00071 (11) -0.00334 (11) —0.00758 (12)
O1 0.0252(6) 0.0149(5) 0.0241 (6) —0.0030 (4) —-0.0062 (5) —0.0092 (5)
02 0.0216 (6) 0.0138(5) 0.0243 (6) 0.0035(4) -0.0106(5) —0.0092 (4)
O3 0.0160(5) 0.0184(5) 0.0343 (6) 0.0021 (4) -0.0096(5) -0.0174(5)
04 0.0308 (7) 0.0236 (6) 0.0233(6) —0.0146(5) 0.0056 (5) -0.0147 (5)
NI 0.0126 (6) 0.0117(6) 0.0177 (6) -0.0003 (4) —0.0030 (5) —0.0061 (5)
N2 0.0120(6) 0.0146 (6) 0.0258 (7) 0.0020(5) -0.0057 (5) -0.0125(5)
Cl 0.0149(7) 0.0150(7) 0.0155(7) 0.0004 (5) -0.0019(5) -0.0091 (6)
C2 0.0147(7) 0.0137(7) 0.0140 (6) —0.0008 (5) —0.0017 (5) -0.0061 (5)
C3 0.0175(7) 0.0129 (7) 0.0164 (7) —0.0004 (5) —0.0029 (6) —0.0055 (6)
C4 0.0209 (8) 0.0181(7) 0.0173(7) —0.0059 (6) —0.0014 (6) —0.0080 (6)
C5 0.0170(7) 0.0245(8) 0.0158 (7) —0.0045 (6) —0.0017 (6) —0.0083 (6)
C6 0.0182(7) 0.0177(7) 0.0196 (7) 0.0026 (6) —0.0066 (6) —0.0053 (6)
C7 0.0203(7) 0.0124(7) 0.0186 (7) —0.0006 (5) —0.0041 (6) —0.0056 (6)
C8 0.0199(8) 0.0352 (10) 0.0240 (8) —0.0067 (7) —0.0061 (6) -0.0114(7)
C9 0.0137(7) 0.0105(6) 0.0160 (6) —0.0017(5) —-0.0027 (5) -0.0060 (5)
C10 0.0118(7) 0.0101(6) 0.0174 (7) -0.0007 (5) —0.0031 (5) -0.0051 (5)
C11 0.0146(7) 0.0149(7) 0.0224 (7) 0.0015(5) -0.0042(6) -0.0110 (6)
C12 0.0181(8) 0.0194(7) 0.0258 (8) 0.0016 (6) —0.0092 (6) -0.0142(7)
C13 0.0137(7) 0.0150 (7) 0.0229 (7) 0.0008 (5) —0.0059 (6) —0.0087 (6)
C14 0.0127(7) 0.0113(6) 0.0184 (7) —0.0007 (5) —0.0033 (5) -0.0063 (5)
Ek Cizelge 3. (5) kristalinin geometrik parametreleri (A, ©)
Mn1—O02 2.1036 (11) C4—C3 1.387 (2)
Mn1—O02' 2.1036 (11) C4—C5 1.396 (2)
Mnl1—04 2.1924 (12) C4—H4 0.93
Mn1—04' 2.1924 (12) C5—C8 1.507 (2)
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Mnl—N1
Mnl—NT1*
01—Cl1
02—C1
03—Cl4
04—H41
04—H42
N1—C9
N1—C13
N2—C14
N2—H21
N2—H22
Cl1—C2
C2—C3
C2—C7
C3—H3
02—Mn1—02'
02—Mnl1—04
02'—Mnl1—04
02—Mn1—O04'
02'—Mn1—04'
02—Mnl—NT1'
02 —Mnl—NT1'
02—Mn1—NI1
02'—Mnl1—NI1
04—Mn1—O04'
04—Mnl1—NT1'
04 —Mnl—NT1'
04—Mn1—NI1
04'—Mn1—N1
N1'—Mn1—N1
C1—02—Mnl
Mnl—O04—H41
Mnl1—O04—H42
H42—04—H41
C9—N1—Mnl
C9—N1—C13
C13—N1—Mnl
C14—N2—H21

2.2947 (13)
2.2947 (13)
1.2466 (19)
1.2690 (18)
1.2464 (18)
0.905 (16)
0.906 (16)
1.3386 (18)
1.345 (2)
1.3283 (19)
0.89 (2)
0.86 (2)
1.509 (2)
1.395 (2)
1.397 (2)
0.93
180.00 (4)
86.18 (5)
93.82 (5)
93.82 (5)
86.18 (5)
86.02 (4)
93.98 (4)
93.98 (4)
86.02 (4)
180.00 (5)
91.32 (4)
88.68 (4)
88.68 (4)
91.32 (4)
180.00 (9)
136.86 (10)
122.2 (18)
129.2 (16)
107 (2)
121.52 (10)
117.56 (13)
120.88 (10)
124.4 (15)

153

C6—C5

C6—C7

C6—H6
C7—H7
C8—HSA
C8—HS8B
C8—HS8C
C9—C10
C9—H9
C11—C10
Cl11—C12
Cl1—H11
Cl12—H12
C13—C12
C13—H13
C14—C10
C3—C4—H4
C5—C4—H4
C4—C5—C8
C6o—C5—C4
C6—C5—C8
C5—C6—H6
C7—C6—C5
C7—C6—H6
C2—CT7—H7
C6o—C7—C2
C6—CT7T—H7
C5—C8—HS8A
C5—C8—HS8B
C5—C8—HB8C
H8A—C8—HSEB
H8A—C8—HS8C
H8B—C8—HS8C
N1—C9—C10
N1—C9—H9
C10—C9—H9
C9—C10—C11
C9—C10—C14
C11—C10—C14

1.396 (2)
1.387 (2)
0.93

0.93

0.96

0.96

0.96

1.391 (2)
0.93

1.396 (2)
1.385 (2)
0.93

0.93

1.383 (2)
0.93
1.4956 (19)
119.5
119.5
120.94 (15)
118.20 (14)
120.86 (15)
119.5
120.91 (14)
119.5
119.6
120.74 (14)
119.6
109.5
109.5
109.5

109.5

109.5

109.5
123.52 (13)
118.2
118.2
118.15 (13)
118.12 (13)
123.72 (13)



C14—N2—H22
H21—N2—H22
01—C1—02
01—C1—C2
02—C1—C2
C3—C2—Cl1
C3—C2—C7
C7—C2—Cl1
C2—C3—H3
C4—C3—C2
C4—C3—H3
C3—C4—C5
04—Mnl1—02—Cl
04'—Mn1—02—Cl1
N1'—Mn1—02—Cl
N1—Mnl1—02—Cl
02—Mnl1—N1—C9
02 —Mn1—N1—C9
02—Mnl1—N1—C13
02'—Mnl1—N1—C13
04—Mn1—N1—C9
04—Mn1—N1—C9
04—Mnl1—N1—C13
04'—Mnl1—N1—C13
Mnl—02—C1—O01
Mnl—02—C1—C2
Mnl—N1—C9—C10
C13—N1—C9—C10
Mnl—N1—C13—C12
C9—N1—C13—C12
01—C1—C2—C3
01—C1—C2—C7
02—C1—C2—C3

113.3 (16)
121 (2)
125.89 (14)
118.59 (13)
115.51 (13)
120.90 (13)
118.51 (14)
120.56 (13)
119.7
120.59 (14)
119.7
121.05 (14)

~124.12 (16)

55.88 (16)

144.28 (16)
-35.72 (16)
-23.31(12)
156.69 (12)
154.04 (12)
-25.96 (12)
62.76 (11)

~117.24 (11)
~119.89 (12)

60.11 (12)
-26.6 (3)
153.01 (12)
176.18 (11)
-1.3(2)

~177.22 (13)

0.2(2)

~172.31 (14)

9.7 (2)
8.0 (2)

Simetri kodu: (i) —x, -y, —z.

C10—CI11—H11
C12—C11—C10
C12—CI11—H11
Cl11—CI12—H12
C13—CI12—Cl11
C13—CI12—H]12
N1—C13—C12
N1—C13—HI13
C12—CI13—H13
03—C14—N2
03—C14—C10
N2—C14—C10
02—C1—C2—C7
Cl1—C2—C3—C4
C7—C2—C3—C4
C1—C2—C7—C6
C3—C2—C7—C6
C5—C4—C3—C2
C3—C4—C5—C6
C3—C4—C5—C8
C5—C6—C7—C2
C7T—C6—C5—C4
C7T—C6—C5—C8
NI1—C9—C10—Cl11
N1—C9—C10—C14
C12—C11—C10—C9
C12—C11—C10—C14
C10—C11—C12—C13
N1—C13—C12—C11
03—C14—C10—C9
03—C14—C10—C11
N2—C14—C10—C9
N2—C14—C10—C11

120.7
118.59 (14)
120.7

120.4
119.26 (14)
120.4

122.90 (14)
118.6

118.6
121.84 (14)
119.46 (13)
118.71 (13)
~169.99 (14)
~178.83 (14)
-0.8 (2)
178.70 (15)
0.6 (2)

0.2 (2)

0.4 (2)
~179.60 (15)
0.0 (2)

-0.6 (2)
179.46 (15)
122
~177.98 (13)
-0.1(2)
179.01 (15)
-0.8 (2)

0.8 (3)

9.9 (2)
170.95 (15)
170.04 (14)
9.1 (2)

Ek Cizelge 4. (5) kristalinin hidrojen bag1 geometrisi (A°)
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Cgl ve Cg2 sirastyla, C2-C7 ve N1/C9-C13 halkalarinin merkezleridir.

D—H---A
N2—H21---01"
N2—H22..-03"
04—H42.--03"
Cl1—H11---01"
04—H41---Cgl"
C4—H4---Cg2"

Simetri Kodlart: (ii) —x+1, —y-1, —z; (iii) —x+2, —y—1, —z; (iv) —x+1, =y, =z; (v) —x+1,

—-y+2, —z.

D—H
0.88 (3)
0.86 (3)
0.90 (3)
0.93

0.91 (2)
0.93

H--A D---A D—H---A
1.97 (3) 2.8456 (19) 174 (2)
2.09 (3) 2.952 (2) 172 (3)
1.83 (3) 27071 (19) 164 (3)
2.33 3.200 (2) 156
2.33(2) 3.141 (2) 149 (3)
2.80 3.490 (2) 132

Ek Cizelge 5. (7) kristalinin fraksiyonel atomik koordinatlari ve izotropik veya

esdeger izotropik yerdegistirme parametreleri (Az)

Nil
Ol
02
03
04
H41
H42
N1
N2
H21
H22
Cl1
C2
C3
H3
C4
H4
(O8]
Cé6
H6
C7
H7

X

0.0000
0.12751 (13)
~0.11125 (14)
0.44171 (14)
0.25984 (15)
0.342 (3)
0.228 (3)
~0.00159 (16)
0.33786 (19)
0.252 (3)
0.425 (3)
0.05766 (19)
0.18258 (19)
0.3601 (2)
0.4070
0.4678 (2)
0.5855
0.4019 (2)
0.2262 (2)
0.1816
0.1171 (2)
-0.0006

y
0.0000

0.01072 (11)
0.15789 (11)
0.33247 (11)
~0.07089 (12)
~0.137 (2)
~0.103 (2)
0.21391 (13)
0.55995 (15)
0.628 (2)
0.586 (2)
0.09453 (16)
0.12691 (15)
0.12032 (16)
0.0851
0.16598 (16)
0.1624
0.21690 (17)
0.21841 (18)
0.2488
0.17547 (17)
0.1790
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Z

0.5000
0.67419 (11)
0.77116 (11)
0.48634 (12)
0.41538 (12)
0.458 (2)
0.345 (2)
0.41144 (13)
0.35530 (15)
0.307 (2)
0.390 (2)
0.75988 (15)
0.85126 (15)
0.81040 (16)
0.7302
0.88863 (16)
0.8593
1.00998 (17)
1.05279 (17)
1.1356
0.97424 (16)
1.0037

Usiso™/Ueq
0.00996 (8)
0.0129 (2)
0.0149 (2)
0.0177 (2)
0.0136 (2)
0.034 (6)*
0.036 (6)*
0.0116 (2)
0.0176 (3)
0.022 (5)*
0.024 (5)*
0.0120 (3)
0.0121 (3)
0.0139 (3)
0.017*
0.0153 (3)
0.018*
0.0162 (3)
0.0192 (3)
0.023*
0.0164 (3)
0.020%*



C8
H8A
H8B
H8C
Cc9
H9
C10
HI10
Cl11
H11
Ci12
C13
HI13
Cl4

0.5187 (2)
0.4556
0.6314
0.5435

~0.13817 (19)

-0.2385
-0.1356 (2)
-0.2326
0.0139 (2)
0.0188
0.15612 (19)
0.14248 (19)
0.2378
0.32352 (19)

0.26752 (19)
0.3664
0.2651
0.2033
0.31071 (16)
0.2823
0.45107 (17)
0.5157
0.49377 (16)
0.5875
0.39452 (16)
0.25568 (16)
0.1888
0.42736 (16)

1.09414 (19)
1.1063
1.0463
1.1834
0.33131 (16)
0.3163
0.27015 (17)
0.2153
0.29208 (16)
0.2521
0.37462 (15)
0.43189 (15)
0.4869
0.40920 (16)

0.0239 (4)
0.036%*
0.036%*
0.036*
0.0140 (3)
0.017*
0.0169 (3)
0.020*
0.0156 (3)
0.019*
0.0121 (3)
0.0115 (3)
0.014*
0.0131 (3)

Ek Cizelge 6. (7) kristalinin atomik yerdegistirme parametreleri (Az)

Nil
o1
02
03
04
N1
N2
Cl1
C2
C3
C4
G5
Co6
C7
C8
Cc9
C10
Cl1
Cl12

UM U2 U U2
0.00972 (13) 0.00810 (13) 0.01255 (14) —0.00273 (10)
0.0132(5) 0.0108 (5) 0.0144 (5) -0.0023 (4)
0.0120 (5) 0.0152(5) 0.0175(6) —0.0027 (4)
0.0162 (5) 0.0107(5) 0.0257 (6) —0.0035 (4)
0.0114 (5) 0.0124(5) 0.0163(6) —0.0018 (4)
0.0122 (6) 0.0100(6) 0.0128 (6) —0.0029 (5)
0.0172(7) 0.0113(6) 0.0254 (8) —0.0066 (5)
0.0134 (7) 0.0098 (7) 0.0124 (7) —0.0044 (5)
0.0132(7) 0.0087 (6) 0.0133(7) -0.0021 (5)
0.0157 (7) 0.0130(7) 0.0124 (7) —0.0033 (6)
0.0135(7) 0.0139(7) 0.0179 (8) —0.0040 (6)
0.0180(7) 0.0116(7) 0.0182(8) —0.0024 (6)
0.0193 (8) 0.0224 (8) 0.0162(8) —0.0028 (6)
0.0132(7) 0.0185(8) 0.0167 (8) —0.0030 (6)
0.0219 (8) 0.0243 (9) 0.0285 (10) —0.0062 (7)
0.0116 (7) 0.0140(7) 0.0173(8) —0.0039 (6)
0.0146 (7) 0.0126 (7) 0.0207 (8) —0.0008 (6)
0.0173 (7) 0.0092 (7) 0.0199 (8) —0.0040 (6)
0.0129 (7) 0.0102 (7) 0.0138 (7) —0.0028 (5)
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U13

—0.00152 (9) —0.00267 (10)

~0.0020 (4)
~0.0015 (4)
~0.0068 (4)
~0.0020 (4)
~0.0008 (5)
~0.0074 (6)
~0.0023 (5)
~0.0032 (5)
~0.0010 (5)
~0.0021 (6)
~0.0062 (6)
~0.0002 (6)
~0.0003 (6)
~0.0070 (7)
~0.0022 (6)
~0.0058 (6)
~0.0024 (6)
~0.0005 (5)

U23

-0.0036 (4)
—0.0050 (4)
-0.0016 (5)
-0.0038 (5)
-0.0035 (5)
-0.0003 (6)
0.0010 (5)

-0.0007 (5)
-0.0028 (6)
-0.0014 (6)
-0.0027 (6)
-0.0101 (7)
—0.0046 (6)
—0.0111 (7)
-0.0045 (6)
-0.0003 (6)
-0.0013 (6)
-0.0050 (6)



C130.0122(6) 0.0103(7) 0.0120(7) —=0.0025(5) —-0.0019 (5) —0.0030 (5)
C140.0141 (7) 0.0118(7) 0.0142(7) —=0.0032(6) 0.0000 (5) —0.0053 (6)
Ek Cizelge 7. (7) kristalinin geometrik parametreleri (A, °)

Nil—O1 2.0621 (10) C4—C5 1.389 (2)
Nil—O1' 2.0621 (10) C4—H4 0.9300
Nil—O4' 2.0870 (10) C5—C6 1.394 (2)
Nil—O4 2.0870 (10) C5—C8 1.509 (2)
Nil—NI1 2.0859 (12) C6—H6 0.9300
Nil—NT1* 2.0859 (12) C7—C2 1.393 (2)
01—Cl 1.2678 (17) C7—C6 1.383 (2)
02—Cl 1.2654 (17) C7—H7 0.9300
03—Cl4 1.2392 (18) C8—HSA 0.9600
04—H41 0.81 (2) C8—HSB 0.9600
04—H42 0.88 (2) C8—H8C 0.9600
N1—C9 1.3421 (19) C9—C10 1.383 (2)
N1—C13 1.3386 (18) C9—H9 0.9300
N2—Cl14 1.3294 (19) C10—HI10 0.9300
N2—H21 0.86 (2) C11—C10 1.388 (2)
N2—H22 0.89 (2) Cl1—HI11 0.9300
Cl—C2 1.500 (2) Cl2—C11 1.388 (2)
C2—C3 1.392 (2) Cl2—C13 1.390 (2)
C3—H3 0.9300 C13—HI13 0.9300
C4—C3 1.389 (2) Cl4—C12 1.500 (2)
01'—Nil—O0l1 180.0 C5—C4—C3 120.87 (14)
01—Nil—04 86.71 (4) C5—C4—H4 119.6
O1'—Nil—04 93.29 (4) C4—C5—C6 118.33 (14)
01—Nil—04' 93.29 (4) C4—C5—C8 120.73 (14)
O1'—Nil—04' 86.71 (4) C6—C5—C8 120.93 (14)
0O1—Nil—N1 89.94 (4) C5—C6—H6 119.4
O1'—Nil—NI1 90.06 (4) C7—C6—C5 121.11 (14)
O1—Nil—NT1' 90.06 (4) C7—C6—H6 119.4
O1'—Nil—NT1' 89.94 (4) C2—C7—H7 119.8
04'—Nil—04 180.0 C6—C7—C2 120.34 (14)
N1—Nil—04 86.75 (4) C6—C7—H7 119.8
N1'—Nil—04 93.25 (4) C5—C8—HSA 109.5
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N1—Nil—O04' 93.25 (4) C5—C8—HS8B 109.5
N1'—Nil—04' 86.75 (4) C5—C8—HS8C 109.5
N1'—Nil—N1 180.0 H8A—C8—HS8B 109.5
C1—O01—Nil 125.51 (9) H8A—C8—HSC 109.5
Nil—O4—H41 122.0 (15) H8B—C8—HS8C 109.5
Nil—O04—H42 97.1 (14) N1—C9—C10 122.60 (14)
H42—04—H41 108 (2) N1—C9—H9 118.7
C9—N1—Nil 123.09 (10) C10—C9—H9 118.7
C13—N1—Nil 118.67 (10) C9—C10—C11 118.88 (14)
C13—N1—C9 118.21 (12) C9—C10—HI10 120.6
C14—N2—H21 122.3 (13) C11—C10—H10 120.6
C14—N2—H22 117.1 (12) C10—C11—C12 119.04 (14)
H21—N2—H22 118.3 (18) C10—C11—H11 120.5
01—C1—C2 118.42 (13) Cl12—C11—H11 120.5
02—C1—O01 124.67 (14) C11—C12—C13 118.29 (13)
02—C1—C2 116.86 (13) Cl11—C12—C14 124.54 (13)
C3—C2—Cl1 121.08 (13) C13—C12—C14 117.16 (13)
C3—C2—C7 118.83 (14) N1—C13—CI12 122.98 (13)
C7—C2—C1 119.91 (13) N1—C13—H13 118.5
C2—C3—H3 119.8 C12—C13—H13 118.5
C4—C3—C2 120.46 (14) 03—C14—N2 122.43 (14)
C4—C3—H3 119.8 03—C14—C12 119.86 (13)
C3—C4—H4 119.6 N2—C14—C12 117.70 (13)
04—Nil—01—Cl1 153.43 (11) 02—C1—C2—C7 23.4 (2)
04—Nil—01—C1  =26.57 (11) C1—C2—C3—C4 172.95 (13)
N1—Nil—01—C1 66.68 (11) C7—C2—C3—C4 -2.1(2)
N1I'—Nil—O1—C1  -113.32(11) C5—C4—C3—C2 1.0 (2)
01—Nil—N1—C9 ~144.39 (11) C3—C4—C5—C6 1.2(2)
O1'—Nil—N1—C9  35.61 (11) C3—C4—C5—C8 ~179.53 (14)
O1—Nil—N1—C13  37.62 (11) C4—C5—C6—C7 -23(2)
Ol'—Nil—N1—C13  -142.38 (11) C8—C5—C6—C7 178.42 (15)
04—Nil—N1—C9 128.90 (12) C6—C7—C2—Cl1 ~174.10 (14)
O4—Nil—N1—C9  -51.10(12) C6—C7—C2—C3 1.0 (2)
04—Nil—N1—C13  —-49.10 (11) C2—C7—C6—C5 1.2(2)

04 —Nil—N1—C13  130.90 (11) N1—C9—C10—C11 0.1(2)
Nil—01—C1—02 17.6 (2) C12—C11—C10—C9  0.0(2)
Nil—01—C1—C2 ~159.77 (9) C13—C12—C11—C10 0.1 (2)
Nil—N1—C9—C10  -178.28 (11) C14—C12—C11—C10  -178.64 (14)
C13—N1—C9—CI10  -0.3 (2) C11—C12—C13—N1 -0.3(2)
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Nil—NI1—CI13—C12 178.46 (11) C14—C12—C13—N1 178.56 (13)
C9—NI—CI13—C12 04 (2) 03—C14—C12—C11 178.48 (14)
01—C1—C2—C3 26.1 (2) 03—C14—C12—C13 -0.3 (2)
01—C1—C2—C7 —-158.94 (14) N2—C14—C12—Cl11 -1.1(2)
02—C1—C2—C3 —-151.54 (14) N2—C14—C12—C13 —179.83 (13)
Simetri kodu: (i) —x, —y, —z+1.

Ek Cizelge 8. (7) kristalinin hidrojen bagi geometrisi (A,°)

Cg2, N1/C9-C13 halkasinin miitle merkezidir.

D—H---A D—H H---A D---A D—H---A
N2—H21---02" 0.86 (2) 2.037 (19) 2.8333 (18) 153.4(19)
N2—H22..-03™ 0.90 (2) 2.05 (2) 2.9192 (19) 161.5 (18)
04—H41---03" 0.81(2) 2.10 (2) 2.8864 (16) 162.9 (19)
04—H42.--02' 0.89 (2) 1.75 (2) 2.6240 (16) 165 (2)
C6—H6---Cg2" 0.93 2.65 3.5737 (18) 171

Simetri kodlart: (ii) —x, —y+1, —z+1; (iii) —x+1, —y+1, —z+1; (iv) —x+1, =y, —z+1; (i) —x,

-y, —z+1; (V) x, y, z+1.

Ek Cizelge 9. (9) kristalinin fraksiyonel atomik

esdeger izotropik yerdegistirme parametreleri (AZ)

koordinatlar1 ve izotropik veya

X

Znl
Zn2
Zn3
Zn4
N1
N2
H2A
H2B
N3
N4
H4A

0.28355 (2)
0.20670 (2)
0.69302 (2)
0.79811 (2)
0.63153 (16)
0.41642 (17)
0.3733
0.4376
0.85772 (15)
1.07081 (17)
1.1138
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y Z Uiso™ Ueq
0.10592 (3) 0.15711 (2) 0.01471 (9)
0.07066 (3) 0.32791 (2) 0.01696 (10)
0.99800 (3) 0.33479 (2) 0.01354 (10)
1.00907 (3) 0.16901 (2) 0.01335(10)
1.0446 (2) 0.42375(17) 0.0155 (7)
0.9780 (2) 0.39318 (18) 0.0175 (7)
0.9576 0.3894 0.021*
0.9734 0.3471 0.021*
1.0568 (2) 0.07915 (17) 0.0137 (6)
0.9790 (2) 0.0974 (2) 0.0201 (7)
0.9580 0.1001 0.024*



H4B
(0]}
02
03
04
05
06
o7
08
09
H91
H92
010
H101
H102
Ol11
012
013
014
015
ol6
o17
O18
o19
020
021
H211
H212
022
H221
H222
Cl1
C2
C3
H3
Cc4
H4
G5
Co6

1.0497
0.34255 (14)
0.28988 (14)
0.19960 (13)
0.14732 (14)
0.26286 (15)
0.17315 (14)
0.22349 (14)
0.30657 (14)
0.32937 (13)
0.3002
0.3650
0.16159 (13)
0.1272
0.1988
0.64993 (14)
0.71470 (14)
0.77572 (14)
0.84098 (14)
0.60792 (14)
0.71267 (14)
0.77405 (14)
0.87894 (14)
0.42153 (14)
1.06431 (14)
0.47309 (16)
0.5212
0.4546
1.01450 (19)
1.0405
0.9737
0.3372 (2)
0.39105 (19)
0.3864 (2)
0.3485
0.4373 (2)
0.4338
0.4930 (2)
0.4968 (2)

0.9714 0.1433
0.18920 (19) 0.24754 (14)
0.1544 (2) 0.36336 (15)
0.1879 (2) 0.12372 (14)
0.1571 (2) 0.23982 (15)
—-0.0934 (2) 0.39755 (15)
—-0.0784 (2) 0.29432 (16)
—-0.0618 (2) 0.09298 (15)
-0.0412 (2) 0.20415 (15)
0.1279 (2) 0.05389 (14)
0.1244 —-0.0029
0.0733 0.0528
0.1037 (2) 0.43203 (15)
0.0502 0.4417
0.0972 0.4810
1.0712 (2) 0.23049 (15)
1.09187 (19) 0.12404 (15)
1.08106 (18) 0.38194 (15)
1.0780 (2) 0.27519 (14)
0.8331 (2) 0.27054 (15)
0.84434 (19) 0.34807 (15)
0.85598 (18) 0.15918 (15)
0.8431 (2) 0.23425 (16)
1.0236 (2) 0.53595 (15)
1.0350 (2) —0.04234 (16)
0.9262 (3) 0.23420 (17)
0.9078 0.2363
0.9419 0.1818
0.9193 (3) 0.2565 (2)
0.9309 0.3143
0.8782 0.2648
0.1966 (3) 0.3273 (2)
0.2606 (3) 0.3843 (2)
0.2793 (3) 0.4718 (2)
0.2516 0.4963
0.3387 (3) 0.5235 (2)
0.3515 0.5833
0.3792 (3) 0.4892 (2)
0.3615 (3) 0.4017 (2)
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0.024%
0.0201 (6)
0.0205 (6)
0.0200 (6)
0.0220 (6)
0.0205 (6)
0.0205 (6)
0.0192 (6)
0.0215 (6)
0.0175 (6)
0.021%
0.021%
0.0194 (6)
0.023*
0.023*
0.0195 (6)
0.0173 (6)
0.0162 (6)
0.0182 (6)
0.0204 (6)
0.0170 (6)
0.0160 (6)
0.0205 (6)
0.0186 (6)
0.0233 (6)
0.0376 (9)
0.045%
0.045%
0.0570 (12)
0.068*
0.068*
0.0161 (8)
0.0151 (8)
0.0207 (9)
0.025%
0.0264 (9)
0.032*
0.0277 (10)
0.0284 (9)



H6
C7
H7
C8
H8A
H8B
H8C
Cc9
C10
Cl11
HI11
Ci12
HI12
C13
Cl4
H14
C15
HI15
Cl16
HI6A
H16B
H16C
C17
C18
C19
H19
C20
H20
C21
C22
H22
C23
H23
C24
H24A
H24B
H24C
C25
C26

0.5345
0.4462 (2)
0.4494
0.5502 (2)
0.5738
0.5830
0.5306
0.1499 (2)
0.0896 (2)
0.03233 (19)
0.0323
~0.0243 (2)
~0.0624

—-0.02635 (19)

0.0302 (2)
0.0297
0.08771 (19)
0.1260
~0.0885 (2)
~0.1135
~0.1185
~0.0741
0.2132 (2)
0.1993 (2)
0.1421 (2)
0.1100
0.1312 (2)
0.0916
0.1768 (2)
0.2338 (2)
0.2656
0.2451 (2)
0.2847
0.1652 (3)
0.2076
0.1284
0.1523
0.2687 (2)
0.2772 (2)

0.3897 0.3771
0.3030 (3) 0.3495 (2)
0.2919 0.2894
0.4410 (4) 0.5459 (3)
0.4881 0.5088
0.3891 0.5769
0.4856 0.5886

0.1971 (3) 0.1652 (2)
0.2605 (3) 0.1232(2)
0.2751 (3) 0.1654 (2)
0.2449  0.2220
0.3327 (3) 0.1262 (2)
0.3419  0.1565
0.3774 (3) 0.0431 (2)
0.3623 (3) 0.0009 (2)
0.3917  -0.0561
0.3052 (3) 0.0402 (2)
0.2967  0.0101
0.4377 (3) —0.0005 (3)
0.4681  0.0442
0.3876  —0.0380
0.4969  —0.0362
~0.1365 (3) 0.3483 (2)
~0.2550 (3) 0.3528 (2)
~0.3021 (3) 0.3038 (2)
~0.2575  0.2678
~0.4126 (3) 0.3065 (2)
~0.4429  0.2724
~0.4807 (3) 0.3578 (2)
~0.4338 (3) 0.4076 (3)

—0.4785  0.4440
~0.3228 (3) 0.4050 (2)
~0.2924  0.4393
~0.6017 (3) 0.3607 (3)
~0.6399  0.3529
—0.6225 0.3137
~0.6216  0.4174

~0.1023 (3) 0.1512 (2)
~0.2220 (3) 0.1571 (2)
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0.034*
0.0242 (9)
0.029%
0.0426 (12)
0.064*
0.064*
0.064*
0.0145 (8)
0.0159 (8)
0.0205 (8)
0.025%
0.0246 (9)
0.029%
0.0206 (8)
0.0261 (9)
0.031*
0.0190 (8)
0.023*
0.0328 (10)
0.049%
0.049%
0.049%
0.0162 (8)
0.0188 (8)
0.0252 (9)
0.030%
0.0355 (11)
0.043*
0.0327 (10)
0.0302 (10)
0.036*
0.0250 (9)
0.030%
0.0542 (14)
0.081%
0.081*
0.081*
0.0170 (9)
0.0174 (8)



C27
H27
C28
H28
C29
C30
H30
C31
H31
C32
H32A
H32B
H32C
C33
C34
C35
H35
C36
H36
C37
C38
H38
C39
H39
C40
H40A
H40B
H40C
C41
C42
C43
H43
C44
H44
C45
C46
H46
C47
H47

0.2314 (2)
0.1943
0.2385 (2)
0.2058
0.2919 (2)
0.3389 (2)
0.3765
0.3318 (2)
0.3642
0.2998 (3)
0.3443
0.2629
0.2973
0.66019 (19)
0.60372 (19)
0.54184 (19)
0.5368
0.4880 (2)
0.4466
0.4934 (2)
0.5552 (2)
0.5602
0.6092 (2)
0.6511
0.4339 (2)
0.4512
0.4034
0.4084
0.82912 (19)
0.88448 (19)
0.87193 (19)
0.8283
0.9243 (2)
0.9157
0.9888 (2)
1.0001 (2)
1.0440
0.94859 (19)
0.9572

-0.2910 (3) 0.1080 (2)
-0.2613  0.0686
-0.4027 (3) 0.1151 (3)
-0.4485  0.0812
-0.4482 (3) 0.1703 (3)
-0.3788 (3) 0.2193 (2)

~0.4089  0.2575
~0.2670 (3) 0.2132 (2)
~02210  0.2474
~0.5691 (3) 0.1791 (3)
—0.5909 0.1638
—0.6050  0.1396
~0.5905  0.2396

1.1070 (3) 0.1573 (2)
1.1704 (3) 0.1063 (2)
1.1833 (3) 0.1390 (2)
1.1533  0.1944
1.2394 (3) 0.0912 (2)
1.2489  0.1147
1.2820 (3) 0.0092 (2)
1.2687 (3) =0.0227 (2)
1.2974  -0.0785
1.2145 (3) 0.0256 (2)
1.2072  0.0028
1.3391 (4) —0.0450 (3)
1.3983  —-0.0781
1.3690  —0.0064
1.2872  —0.0858
1.1045 (3) 0.3500 (2)
1.1675 (3) 0.4058 (2)
1.2131 (3) 0.4849 (2)
1.2054  0.5034
1.2698 (3) 0.5357 (2)
1.3021  0.5888
1.2809 (3) 0.5114 (2)
1.2349 (3) 0.4332(2)
1.2418  0.4153
1.1793 (3) 0.3805 (2)
1.1489  0.3267
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0.0236 (9)
0.028*
0.0275 (10)
0.033*
0.0307 (10)
0.0323 (11)
0.039%
0.0263 (10)
0.032%
0.0514 (13)
0.077%
0.077%
0.077%
0.0124 (7)
0.0140 (7)
0.0162 (8)
0.019%
0.0207 (8)
0.025%
0.0202 (8)
0.0233 (9)
0.028*
0.0178 (8)
0.021%
0.0319 (10)
0.048*
0.048*
0.048*
0.0136 (7)
0.0130 (7)
0.0161 (8)
0.019%
0.0208 (8)
0.025%
0.0212 (9)
0.0215 (8)
0.026*
0.0173 (8)
0.021%



C48
H48A
H48B
H48C
C49
C50
Csl1
H51
C52
H52
C53
C54
H54
C55
HS55
C56
H56A
H56B
H56C
C57
C58
C59
H59
C60
H60
C61
Co62
H62
C63
H63
Co4
H64A
H64B
H64C
C65
H65
C66
Co67
H67

1.0455 (2)
1.0740
1.0739
1.0254
0.6605 (2)
0.6655 (2)
0.6159 (2)
0.5788
0.6203 (2)
0.5870
0.6722 (2)
0.7219 (2)
0.7582
0.7185 (2)
0.7532
0.6738 (2)
0.7216
0.6498
0.6512
0.8255 (2)
0.81646 (19)
0.76113 (19)
0.7280
0.7538 (2)
0.7158
0.8017 (2)
0.8570 (2)
0.8897
0.86452 (19)
0.9032
0.7929 (3)
0.8312
0.7921
0.7496
0.5648 (2)
0.5454
0.52289 (19)
0.5516 (2)
0.5239

1.3396 (3) 0.5700 (2)
1.3795 0.5339
1.2867 0.6065
1.3910 0.6075
0.7893 (3) 0.3108 (2)
0.6689 (3) 0.3203 (2)
0.6022 (3) 0.2732 (2)
0.6337 0.2349
0.4904 (3) 0.2821 (2)
0.4459 0.2479
0.4418 (3) 0.3395 (2)
0.5089 (3) 0.3868 (2)
0.4776 0.4264
0.6202 (3) 0.3764 (2)
0.6645 0.4082
0.3198 (3) 0.3533 (3)
0.2948 0.3643
0.2837 0.3009
0.3017 0.4038
0.8002 (3) 0.1982 (2)
0.6797 (3) 0.1965 (2)
0.6313 (3) 0.1440 (2)
0.6756 0.1094
0.5190 (3) 0.1416 (3)
0.4870 0.1052
0.4529 (3) 0.1921 (2)
0.5018 (3) 0.2451 (2)
0.4579 0.2808
0.6136 (3) 0.2460 (2)
0.6456 0.2810
0.3304 (3) 0.1886 (3)
0.2960 0.2266
0.3052 0.1283
0.3108 0.2087
1.0193 (3) 0.4140 (2)
0.9784 0.3641
1.0508 (3) 0.4743 (2)
1.1111 (3) 0.5462 (2)
1.1348 0.5878
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0.0323 (10)
0.048*
0.048*
0.048*
0.0151 (8)
0.0176 (8)
0.0171 (8)
0.021%
0.0229 (9)
0.027*
0.0246 (9)
0.0241 (9)
0.029%
0.0202 (8)
0.024*
0.0362 (11)
0.054*
0.054*
0.054%
0.0139 (8)
0.0146 (8)
0.0191 (8)
0.023*
0.0241 (9)
0.029%
0.0245 (9)
0.0231 (9)
0.028*
0.0188 (8)
0.023*
0.0432 (12)
0.065*
0.065*
0.065*
0.0149 (8)
0.018*
0.0126 (7)
0.0160 (8)
0.019%



C68 0.6204 (2)  1.1368 (3) 0.5574 (2) 0.0197 (8)
H68 0.6410 1.1775  0.6068 0.024%
C69 0.6588 (2)  1.1020 (3) 0.4948 (2) 0.0161 (8)
H69 0.7064 1.1191  0.5023 0.019%
C70 0.4496 (2)  1.0156 (3) 0.4684 (2) 0.0148 (8)
C71 0.9239 (2)  1.0286 (3) 0.0847 (2) 0.0161 (8)
H71 0.9439 0.9865  0.1335 0.019%
C72 0.96465 (19)  1.0578 (3) 0.0227 (2) 0.0163 (8)
C73 09348 (2)  1.1208 (3) —0.0482 (2) 0.0200 (9)
H73 0.9611 1.1436  —-0.0917 0.024*
C74 0.8664 (2)  1.1497 (3) —0.0544 (2) 0.0183 (8)
H74 0.8450 1.1917  -0.1025 0.022%
C75 0.8297 (2)  1.1165(3) 0.0103 (2) 0.0160 (8)
H75 0.7828 1.1368  0.0058 0.019%
C76 1.0381(2) 10218 (3) 0.0246 (2) 0.0177 (8)

Ek Cizelge 10. (9) kristalinin atomik yerdegistirme parametreleri (A2)

U33 U12 Ul3 U23
0.0163(2) 0.01528 (19) 0.00210 (19) 0.00272 (16) =0.00207 (17)
0.0175(2) 0.0189(2) —0.00305 (19) 0.00077 (16) 0.00476 (18)
0.01344 (19) 0.01577 (19) —0.00085 (17) 0.00219 (16) 0.00244 (17)
0.0133(2) 0.0149(2) 0.00080 (18) 0.00251 (16) —0.00128 (16)

e U2
Znl 0.0127 (2)
Zn2 0.0139 (2)
Zn3 0.0115 (3)

Zn4 0.0120 (3)

N1
N2
N3
N4
Ol
02
03
04
05
06
o7
08
09
0o10
Ol11

0.0163 (19) 0.0153 (15)
0.012(2) 0.0215 (17)
0.0102 (18) 0.0145 (15)
0.0061 (19) 0.0269 (18)
0.0243 (17) 0.0180 (13)
0.0142 (15) 0.0221 (14)
0.0140 (15) 0.0247 (14)
0.0184 (16) 0.0249 (15)
0.0230 (17) 0.0218 (14)
0.0193 (16) 0.0210 (14)
0.0189 (16) 0.0178 (13)
0.0264 (17) 0.0160 (13)
0.0156 (16) 0.0209 (13)
0.0137 (16) 0.0222 (14)
0.0159 (16) 0.0241 (14)

0.0151 (13)
0.0204 (14)
0.0171 (14)
0.0279 (16)
0.0177 (12)
0.0253 (13)
0.0213 (12)
0.0215 (13)
0.0163 (11)
0.0204 (12)
0.0214 (13)
0.0210 (12)
0.0163 (11)
0.0217 (12)
0.0185 (12)

~0.0018 (13)
~0.0003 (14)
~0.0025 (13)
0.0040 (14)
~0.0008 (12)
~0.0050 (12)
0.0057 (12)
0.0009 (12)
~0.0077 (12)
~0.0018 (12)
0.0065 (11)
0.0024 (12)
0.0037 (11)
~0.0038 (11)
0.0018 (12)
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0.0031 (12)
0.0068 (13)
0.0047 (11)
0.0042 (13)
0.0018 (10)
0.0032 (10)
0.0033 (10)

0.0040 (12)
0.0002 (13)
~0.0034 (12)
~0.0005 (14)
~0.0010 (10)
0.0042 (11)
0.0001 (10)

~0.0006 (10) 0.0059 (11)

0.0016 (11)
0.0008 (10)
0.0051 (11)
0.0000 (11)
0.0033 (10)
0.0004 (10)
0.0031 (10)

0.0003 (10)
0.0007 (11)
0.0021 (10)
~0.0016 (11)
~0.0003 (10)
0.0036 (10)
0.0075 (11)



012 0.0162 (17) 0.0170 (13)
013 0.0103 (16) 0.0146 (13)
014 0.0154 (16) 0.0228 (14)
015 0.0168 (17) 0.0206 (14)
016 0.0161 (16) 0.0147 (12)
017 0.0160 (16) 0.0123 (12)
018 0.0136 (16) 0.0205 (14)
019 0.0146 (16) 0.0226 (14)
020 0.0174 (17) 0.0257 (15)

021 0.015 (2)
022 0.025 (2)
Cl 0.017(2)
C2 0.014(2)
C3 0.021 (2)
C4 0.029 (3)
C5 0.034(3)
C6 0.019 (2)
C7 0.024(2)
C8 0.048 (3)
C9 0.017 (2)
C10 0.016 (2)
C11 0.018 (2)
C12 0.016 (2)
C130.019 (2)
C14 0.024 (3)
C150.015 (2)
C16 0.026 (2)
C17 0.020 (2)
C18 0.022 (2)
C19 0.033 (3)
€20 0.051 (3)
C21 0.052 (3)
€22 0.033 (3)
€23 0.020 (2)
C24 0.087 (4)
€25 0.021 (2)
C26 0.020 (2)
C27 0.014 (2)
€28 0.028 (3)

0.073 (3)
0.112 (3)
0.0107 (17)
0.0141 (17)
0.020 (2)
0.029 (2)
0.019 (2)
0.035 (2)
0.031 (2)
0.028 (2)
0.0074 (16)
0.0117 (17)
0.026 (2)
0.029 (2)
0.0136 (18)
0.029 (2)
0.023 (2)
0.027 (2)
0.0186 (18)
0.0156 (18)
0.024 (2)
0.028 (2)
0.022 (2)
0.017 (2)
0.019 (2)
0.018 (2)
0.0171 (18)
0.0185 (18)
0.020 (2)
0.020 (2)

0.0191 (12)
0.0237 (13)
0.0166 (12)
0.0230 (13)
0.0199 (13)
0.0191 (12)
0.0269 (13)
0.0202 (12)
0.0286 (14)
0.0232 (15)
0.0313 (17)
0.0203 (17)
0.0171 (16)
0.0217 (17)
0.0189 (18)
0.0249 (19)
0.031 (2)

0.0171 (17)
0.043 (2)

0.0175 (16)
0.0187 (16)
0.0171 (16)
0.0292 (19)
0.0269 (18)
0.0245 (19)
0.0194 (17)
0.042 (2)

0.0117 (15)
0.0205 (17)
0.0156 (17)
0.025 (2)

0.0259 (19)
0.041 (2)

0.035 (2)

0.059 (3)

0.0164 (16)
0.0143 (15)
0.035 (2)

0.033 (2)

0.0023 (11)
~0.0032 (11)
~0.0010 (11)
0.0020 (12)
~0.0024 (11)
0.0025 (11)
~0.0023 (11)
~0.0015 (12)
0.0040 (13)
0.0114 (16)
~0.020 (2)
0.0053 (15)
0.0005 (15)
~0.0030 (17)
0.0005 (19)
~0.0094 (19)
~0.0128 (19)
~0.0038 (18)
~0.017 (2)
0.0003 (14)
0.0014 (15)
0.0004 (17)
0.0064 (17)
0.0034 (16)
0.0009 (18)
0.0008 (16)
0.0132 (19)
0.0003 (17)
~0.0034 (17)
~0.0065 (19)
~0.018 (2)
~0.011 (2)
0.0033 (19)
~0.0002 (17)
~0.015 (3)
0.0038 (16)
~0.0010 (17)
~0.0005 (17)
~0.0034 (18)
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0.0036 (10)
0.0030 (10)
0.0036 (10)
0.0008 (11)
0.0018 (11)
0.0009 (10)
0.0020 (11)
0.0081 (11)
0.0093 (12)

0.0002 (10)
0.0002 (10)
~0.0056 (10)
0.0020 (11)
0.0014 (10)
~0.0006 (10)
~0.0033 (11)
0.0001 (10)
~0.0008 (12)

~0.0023 (13) =0.0068 (14)
-0.0062 (15) 0.0273 (19)

0.0001 (15)
0.0013 (14)
0.0052 (15)

0.0024 (13)
0.0037 (13)
~0.0015 (15)

~0.0038 (16) =0.0077 (16)
-0.0104 (17) =0.0005 (15)

0.0011 (16)
0.0023 (15)
-0.021 (2)

0.0060 (17)
0.0034 (16)
0.001 (2)

~0.0015 (14) =0.0015 (13)
~0.0005 (14) =0.0005 (13)

0.0024 (14)
0.0050 (15)

~0.0006 (14)
~0.0073 (17)

—-0.0042 (15) -0.0029 (15)
—-0.0011 (16) 0.0057 (16)

0.0047 (14)

0.0004 (15)

~0.0059 (18) 0.0008 (19)

0.0065 (14)
0.0090 (15)

0.0001 (14)
~0.0028 (14)

~0.0038 (15) 0.0035 (15)
-0.0045 (19) -0.0018 (17)

0.0125 (19)
0.0071 (19)
0.0019 (16)
0.015 (3)

0.0142 (16)
0.0058 (14)

~0.0063 (16)
0.0034 (17)
~0.0024 (16)
~0.004 (2)
0.0041 (15)
0.0014 (15)

~0.0005 (16) 0.0016 (16)

0.0026 (17)

0.0013 (16)



C29 0.046 (3)
C30 0.043 (3)
C310.039 (3)
C32 0.063 (4)
C330.013 (2)
C34 0.015 (2)
C350.015 (2)
C36 0.015 (2)
C37 0.015 (2)
€38 0.027 (3)
C39 0.015 (2)
C40 0.022 (3)
C41 0.013 (2)
C42 0.014 (2)
C43 0.010 (2)
C44 0.023 (2)
C45 0.022 (2)
C46 0.011 (2)
C47 0.019 (2)
C48 0.024 (3)
C49 0.015 (2)
C50 0.022 (2)
C51 0.018 (2)
€52 0.032 (3)
€53 0.031 (3)
C54 0.022 (2)
C550.013 (2)
C56 0.046 (3)
C57 0.017 (2)
C58 0.016 (2)
C59 0.017 (2)
C60 0.020 (2)
C61 0.033 (2)
C62 0.029 (2)
C63 0.017 (2)
C64 0.051 (3)
C65 0.013 (2)
C66 0.010 (2)
C67 0.014 (2)

0.0159 (19)
0.023 (2)
0.021 (2)
0.028 (2)
0.0059 (15)
0.0092 (16)
0.0168 (18)
0.023 (2)
0.0164 (18)
0.024 (2)
0.0213 (19)
0.035 (2)
0.0072 (15)
0.0097 (16)
0.021 (2)
0.022 (2)
0.0175 (19)
0.024 (2)
0.0198 (19)
0.034 (2)
0.0191 (19)
0.0149 (18)
0.0178 (18)
0.021 (2)
0.0122 (19)
0.020 (2)
0.021 (2)
0.013 (2)
0.0149 (17)
0.0145 (18)
0.0152 (19)
0.021 (2)
0.0109 (18)
0.0191 (19)
0.0184 (19)
0.017 (2)
0.0140 (18)
0.0111 (17)
0.0174 (18)

0.031 (2)
0.027 (2)

0.0172 (17)
0.057 (3)

0.0176 (16)
0.0166 (16)
0.0176 (16)
0.0254 (18)
0.0268 (19)
0.0186 (17)
0.0181 (16)
0.036 (2)

0.0200 (16)
0.0146 (15)
0.0180 (17)
0.0175 (17)
0.0225 (18)
0.0301 (19)
0.0140 (15)
0.036 (2)

0.0133 (15)
0.0174 (16)
0.0159 (16)
0.0169 (17)
0.033 (2)

0.030 (2)

0.0259 (18)
0.050 (3)

0.0113 (15)
0.0141 (15)
0.0254 (18)
0.032 (2)

0.033 (2)

0.0217 (18)
0.0218 (17)
0.066 (3)

0.0173 (16)
0.0162 (15)
0.0179 (17)

0.002 (2)
0.007 (2)
0.0027 (19)
0.007 (3)
~0.0033 (14)
~0.0023 (15)
~0.0006 (15)
~0.0005 (17)
0.0003 (16)
0.0037 (18)
0.0036 (16)
0.009 (2)
0.0009 (15)
~0.0008 (14)
~0.0031 (16)
~0.0028 (17)
~0.0026 (17)
~0.0044 (16)
~0.0004 (16)
~0.0047 (19)
~0.0023 (16)
0.0022 (16)
~0.0023 (16)
~0.0047 (18)
0.0025 (17)
0.0038 (17)
0.0013 (17)
0.002 (2)
0.0013 (16)
0.0007 (15)
0.0017 (16)
~0.0043 (17)
0.0032 (17)
0.0044 (17)
0.0012 (16)
0.000 (2)
~0.0012 (15)
0.0028 (14)
~0.0014 (16)
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0.0064 (19)
~0.0082 (19)
-0.0026 (16)
-0.008 (3)
0.0008 (14)
-0.0010 (13)
0.0036 (14)
0.0054 (15)
~0.0045 (15)
0.0027 (16)
0.0066 (14)
~0.0044 (18)
0.0019 (14)
0.0009 (13)
0.0058 (14)
0.0023 (15)
-0.0031 (15)
0.0026 (15)
0.0042 (14)
~0.0053 (18)
0.0075 (14)
0.0096 (15)
0.0045 (14)
0.0072 (16)
0.0135 (18)
0.0038 (16)
0.0020 (15)
0.009 (2)
0.0071 (14)
0.0041 (13)
0.0028 (15)
0.0073 (17)
0.0156 (18)
0.0050 (16)
0.0059 (15)
0.021 (3)
0.0001 (14)
0.0017 (13)
0.0051 (14)

0.0046 (17)
0.0052 (17)
~0.0014 (15)
0.001 (2)
~0.0026 (13)
~0.0031 (13)
0.0006 (14)
0.0001 (15)
0.0016 (15)
0.0077 (15)
0.0009 (15)
0.0085 (19)
0.0006 (13)
0.0021 (13)
0.0003 (15)
~0.0026 (15)
~0.0013 (15)
~0.0024 (16)
~0.0014 (14)
~0.0100 (18)
0.0030 (14)
0.0029 (14)
0.0022 (14)
~0.0020 (15)
0.0037 (16)
0.0064 (16)
0.0020 (15)
0.0016 (18)
0.0012 (13)
0.0005 (14)
~0.0028 (15)
~0.0032 (16)
0.0018 (15)
0.0018 (15)
~0.0007 (14)
0.001 (2)
0.0014 (14)
0.0056 (13)
0.0015 (14)



C68 0.025 (3) 0.0165 (18) 0.0174 (17) —0.0045 (17) 0.0032 (15) —0.0013 (14)
C69 0.015(2) 0.0169 (18) 0.0162 (16) -0.0021 (16) 0.0003 (14) 0.0078 (14)
C70 0.013(2) 0.0107 (17) 0.0221 (18) 0.0026 (15) 0.0057 (15) 0.0019 (14)
C71 0.014 (2) 0.0142(17) 0.0195(17) 0.0022 (16) 0.0015 (15) —0.0008 (14)
C72 0.014 (2) 0.0163 (18) 0.0188 (17) —0.0014 (16) 0.0039 (14) -0.0053 (14)
C73 0.031 (3) 0.0155(19) 0.0145(17) -0.0009 (17) 0.0082 (16) —0.0008 (14)
C74 0.018 (2) 0.0193(19) 0.0164 (16) —-0.0002 (16) 0.0001 (14) —0.0006 (14)
C750.012(2) 0.0176 (18) 0.0180 (16) 0.0007 (15) 0.0000 (14) —0.0027 (14)
C76 0.019(2) 0.0115(18) 0.0228 (18) —0.0029 (16) 0.0039 (16) —0.0032 (14)
Ek Cizelge 11. (9) kristalinin geometrik parametreleri (A, °)

Zn1—O01 1.964 (2) C24—H24A 0.9800
Zn1—O03 1.939 (3) C24—H24B 0.9800
Zn1—0O7 2.505 (3) C24—H24C 0.9800
Zn1—O08 1.975 (2) C25—C26 1.482 (5)
Zn1—09 1.966 (2) C26—C27 1.379 (5)
Zn2—02 1.942 (3) C26—C31 1.390 (5)
Zn2—04 1.967 (2) C27—C28 1.382 (5)
Zn2—O05 2.467 (3) C27—H27 0.9500
Zn2—06 1.989 (3) C28—C29 1.370 (6)
Zn2—O010 1.994 (2) C28—H28 0.9500
Zn3—O011 1.926 (2) C29—C30 1.394 (6)
Zn3—O013 1.967 (3) C29—C32 1.498 (5)
Zn3—O016 1.932 (2) C30—C31 1.383 (5)
Zn3—N1 2.047 (3) C30—H30 0.9500
Zn4—O012 1.968 (3) C31—H31 0.9500
Zn4—O014 1.924 (2) C32—H32A 0.9800
Zn4—017 1.940 (2) C32—H32B 0.9800
Zn4—N3 2.036 (3) C32—H32C 0.9800
N1—C65 1.336 (5) C33—C34 1.484 (5)
N1—C69 1.347 (4) C34—C39 1.378 (4)
N2—C70 1.328 (4) C34—C35 1.398 (5)
N2—H2A 0.8800 C35—C36 1.382 (5)
N2—H2B 0.8800 C35—H35 0.9500
N3—C71 1.339 (5) C36—C37 1.389 (5)
N3—C75 1.341 (4) C36—H36 0.9500
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N4—C76
N4—H4A
N4—H4B
01—C1
02—C1
03—C9
04—C9
05—C17
06—C17
07—C25
08—C25
09—H91
09—H92
010—H101
010—H102
011—C33
012—C33
013—C41
014—C41
015—C49
016—C49
017—C57
018—C57
019—C70
020—C76
021—H211
021—H212
022—H?221
022—H222
Cl—C2
Cc2—C7
C2—C3
C3—C4
C3—H3
C4—C5
C4—H4
C5—C6
C5—C8
Co—C7

1.318 (5)
0.8800
0.8800
1.255 (4)
1.267 (4)
1.255 (4)
1.261 (4)
1.262 (4)
1.275 (4)
1.268 (4)
1.267 (5)
0.9738
0.9734
0.9719
0.9734
1.258 (4)
1.272 (4)
1.261 (4)
1.256 (4)
1.247 (4)
1.290 (4)
1.295 (4)
1.233 (4)
1.257 (4)
1.235 (4)
0.9712
0.8577
0.9708
0.9737
1.496 (5)
1.386 (5)
1.387 (4)
1.391 (5)
0.9500
1.381 (5)
0.9500
1.383 (5)
1.522 (5)
1.383 (5)
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C37—C38
C37—C40
C38—C39
C38—H38
C39—H39
C40—H40A
C40—H40B
C40—H40C
C41—C42
C42—C47
C42—C43
C43—C44
C43—H43
C44—C45
C44—H44
C45—C46
C45—C48
C46—C47
C46—H46
C47—H47
C48—HA48A
C48—H48B
C48—H48C
C49—C50
C50—C55
C50—Cs1
C51—C52
C51—H51
C52—C53
C52—H52
C53—C54
C53—C56
C54—C55
C54—H54
C55—H55
C56—HS56A
C56—H56B
C56—H56C
C57—C58

1.391 (5)
1.507 (5)
1.375 (5)
0.9500
0.9500
0.9800
0.9800
0.9800
1.500 (5)
1.385 (5)
1.399 (4)
1.386 (5)
0.9500
1.385 (5)
0.9500
1.383 (5)
1.510 (5)
1.382 (5)
0.9500
0.9500
0.9800
0.9800
0.9800
1.489 (5)
1.388 (5)
1.393 (5)
1.382 (5)
0.9500
1.384 (5)
0.9500
1.399 (5)
1.514 (5)
1.377 (5)
0.9500
0.9500
0.9800
0.9800
0.9800
1.490 (5)



C6—H6
C7—H7
C8—HS8A
C8—HS8B
C8—HS8C
C9—C10
C10—C15
C10—C11
Cl11—C12
Cl1—H11
C12—C13
Cl12—H12
C13—Cl14
C13—C16
C14—CI15
Cl14—H14
C15—H15
Cl16—H16A
Cl6—H16B
Cl6—H16C
C17—CI18
C18—C19
C18—C23
C19—C20
C19—H19
C20—C21
C20—H20
C21—C22
C21—C24
C22—C23
C22—H22
C23—H23
03—Zn1—01
03—Zn1—09
01—Zn1—09
03—Zn1—08
0O1—Zn1—08
09—Zn1—08
03—Zn1—C25

0.9500
0.9500
0.9800
0.9800
0.9800
1.485 (5)
1.390 (5)
1.398 (5)
1.380 (5)
0.9500
1.391 (5)
0.9500
1.386 (5)
1.501 (5)
1.391 (5)
0.9500
0.9500
0.9800
0.9800
0.9800
1.486 (5)
1.385 (5)
1.392 (5)
1.377 (5)
0.9500
1.384 (6)
0.9500
1.387 (6)
1.507 (5)
1.384 (5)
0.9500
0.9500
107.92 (10)
101.01 (10)
102.14 (10)
135.45 (11)
97.87 (10)
108.41 (10)
114.78 (12)
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C58—C63
C58—C59
C59—C60
C59—H59
C60—Co61
C60—H60
C61—C62
C61—Co4
C62—C63
C62—H62
C63—HG63
C64—HO64A
C64—H64B
C64—H64C
C65—C66
C65—HG65
C66—C67
C66—C70
Co67T—C68
C67T—H67
C68—C69
C68—H68
C69—H69
C711—C72
C71—H71
C72—C73
C72—C76
C73—C74
C73—HT73
C74—C75
C74—H74
C75—HT75
C26—C27—H27
C28—C27—H27
C29—C28—C27
C29—C28—H28
C27—C28—H28
C28—C29—C30
C28—(C29—C32

1.387 (5)
1.390 (5)
1.388 (5)
0.9500
1.391 (5)
0.9500
1.396 (6)
1.516 (5)
1.381 ()
0.9500
0.9500
0.9800
0.9800
0.9800
1.391 (5)
0.9500
1.383 (5)
1.496 (5)
1.378 (5)
0.9500
1.382 (5)
0.9500
0.9500
1.387 (5)
0.9500
1.397 (5)
1.509 (5)
1.382 (5)
0.9500
1.381 (5)
0.9500
0.9500
119.5
119.5
120.9 (4)
119.5
119.5
118.2 (4)
121.4 (4)



01—Zn1—C25
09—Zn1—C25
08—Zn1—C25
02—Zn2—04
02—Zn2—06
04—7Zn2—06
02—Zn2—010
04—Zn2—010
06—Zn2—010
02—Zn2—05
04—7Zn2—05
06—Zn2—05
010—Zn2—05
02—Zn2—C17
04—7Zn2—C17
06—Zn2—C17
010—Zn2—C17
05—Zn2—C17
011—Zn3—016
011—Zn3—O013
016—Zn3—O013
O11—Zn3—NI1
016—Zn3—N1
013—Zn3—N1
014—Zn4—017
014—7n4—012
017—Zn4—O012
014—7Zn4—N3
017—Z7Zn4—N3
012—Z7Zn4—N3
C65—N1—C69
C65—N1—Zn3
C69—N1—Zn3
C70—N2—H2A
C70—N2—H2B
H2A—N2—H?2B
C71—N3—C75
C71—N3—Zn4
C75—N3—Zn4

126.49 (11)
99.84 (10)
28.64 (11)
107.30 (10)
142.57 (11)
100.23 (11)
97.18 (10)
99.04 (10)
103.10 (10)
90.36 (10)
157.49 (9)
58.03 (9)
92.28 (9)
117.82 (12)
129.36 (11)
29.17 (11)
97.06 (10)
28.95 (10)
126.93 (10)
107.64 (10)
109.04 (11)
101.55 (11)
109.37 (11)
98.49 (11)
124.32 (10)
107.99 (10)
107.01 (11)
103.33 (11)
112.65 (11)
98.50 (11)
118.6 (3)
122.1 (2)
119.3 (3)
120.0
120.0
120.0
118.2 (3)
122.6 (2)
119.2 (2)

C30—C29—C32
C31—C30—C29
C31—C30—H30
C29—C30—H30
C30—C31—C26
C30—C31—H31
C26—C31—H31

C29—C32—H32A

C29—C32—H32B

H32A—C32—H32B
C29—C32—H32C

H32A—C32—H32C
H32B—C32—H32C

011—C33—012
011—C33—C34
012—C33—C34
C39—C34—C35
C39—C34—C33
C35—C34—C33
C36—C35—C34
C36—C35—H35
C34—C35—H35
C35—C36—C37
C35—C36—H36
C37—C36—H36
C36—C37—C38
C36—C37—C40
C38—C37—C40
C39—C38—C37
C39—C38—H38
C37—C38—H38
C38—C39—C34
C38—C39—H39
C34—C39—H39

C37—C40—H40A

C37—C40—H40B

H40A—C40—H40B
C37—C40—H40C
H40A—C40—H40C

120.4 (4)
121.2 (4)
119.4
119.4
119.9 (4)
120.1
120.1
109.5
109.5
109.5
109.5
109.5
109.5
124.9 (3)
116.8 (3)
118.3 3)
118.4 (3)
122.1 3)
119.5 (3)
120.2 (3)
119.9
119.9
121.2 (4)
119.4
119.4
118.0 (3)
121.5 (4)
120.5 (3)
120.8 (3)
119.6
119.6
121.4 (4)
119.3
119.3
109.5
109.5
109.5
109.5
109.5



C76—N4—H4A 120.0 H40B—C40—H40C 109.5

C76—N4—H4B 120.0 014—C41—013 125.7 (3)
H4A—N4—H4B 120.0 014—C41—C42 116.3 (3)
C1—O1—Znl 127.3 (2) 013—C41—C42 118.1 (3)
C1—02—7n2 137.6 (2) C47—C42—C43 119.6 (3)
C9—03—Znl 127.7 2) C47—C42—C41 120.4 (3)
C9—04—7Zn2 137.8 (3) C43—C42—C41 120.0 (3)
C17—05—7Zn2 79.8 (2) C44—C43—C42 118.7 (3)
C17—06—Zn2 101.3 (2) C44—C43—H43 120.6
C25—08—Znl 103.0 (2) C42—C43—H43 120.6
Znl—09—H91 116.3 C45—C44—C43 122.1 3)
Zn1—09—H92 109.9 C45—C44—H44 119.0
H91—09—H92 106.5 C43—C44—H44 119.0
Zn2—010—HI101 113.1 C46—C45—C44 118.2 (3)
Zn2—010—H102 103.6 C46—C45—C48 121.1 (4)
H101—O010—H102 106.5 C44—C45—C48 120.7 (3)
C33—011—Zn3 143.6 (3) C47—C46—C45 121.0 (4)
C33—012—Zn4 130.1 (2) C47—C46—H46 119.5
C41—013—7n3 131.9 (2) C45—C46—H46 1195
C41—O014—Znd 141.2 (3) C46—C47—C42 120.4 (3)
C49—016—7n3 109.4 (2) C46—C47—H4T 119.8
C57—O017—Zn4 108.2 (2) C42—C47—H4T 119.8
H211—021—H212 110.9 C45—C48—H48A 109.5
H221—022—H222 106.5 C45—C48—H48B 109.5
01—C1—02 125.4 (3) H48A—C48—H48B 109.5
01—C1—C2 117.3 (3) C45—C48—H48C 109.5
02—C1—C2 117.3 (3) H48A—C48—H48C 109.5
C7—C2—C3 119.1 (3) H48B—C48—H48C 109.5
C7—C2—Cl 119.8 (3) 015—C49—016 122.8 (3)
C3—C2—Cl 121.0 3) 015—C49—C50 121.0 3)
C2—C3—C4 119.9 (4) 016—C49—C50 116.2 (3)
C2—C3—H3 120.0 C55—C50—C51 118.4 (3)
C4—C3—H3 120.0 C55—C50—C49 121.5 (3)
C5—C4—C3 120.9 (3) C51—C50—C49 120.2 (3)
C5—C4—H4 119.5 C52—C51—C50 120.3 (4)
C3—C4—H4 119.5 C52—C51—H51 119.9
C4—C5—C6 118.8 (3) C50—C51—H51 119.9
C4—C5—C8 121.4 (3) C51—C52—C53 121.5 (4)
C6—C5—C8 119.7 (4) C51—C52—H52 119.3
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C5—C6—C7 120.7 (4) C53—C52—HS52 119.3

C5—C6—H6 119.6 C52—C53—C54 118.1 (3)
C7—C6—H6 119.6 C52—C53—C56 121.0 (4)
Co—CT7—C2 120.5 (3) C54—C53—C56 120.8 (4)
Co—CT7T—H7 119.8 C55—C54—C53 120.4 (4)
C2—C7—H7 119.8 C55—C54—H54 119.8
C5—C8—HS8A 109.5 C53—C54—H54 119.8
C5—C8—HS8B 109.5 C54—C55—C50 121.3 (4)
H8A—C8—HS8B 109.5 C54—C55—H55 119.3
C5—C8—H8C 109.5 C50—C55—H55 119.3
H8A—C8—HS8C 109.5 C53—C56—HS56A 109.5
H8B—C8—H8C 109.5 C53—C56—H56B 109.5
03—C9—04 125.1 (3) H56A—C56—H56B 109.5
03—C9—C10 117.3 (3) C53—C56—H56C 109.5
04—C9—C10 117.7 (3) H56A—C56—HS56C 109.5
C15—C10—Cl11 117.9 (3) H56B—C56—HS56C 109.5
C15—C10—C9 121.3 (3) 018—C57—017 122.6 (3)
C11—C10—C9 120.8 (3) 018—C57—Cs8 121.6 (3)
C12—C11—C10 121.1 (3) 017—C57—C58 115.8 (3)
Cl12—Cl11—H11 119.4 C63—C58—C59 118.7 (3)
C10—CI11—H11 119.4 C63—C58—C57 120.2 (3)
C11—C12—C13 121.1 (3) C59—C58—C57 121.1 (3)
C11—C12—H]12 119.5 C60—C59—C58 120.7 (3)
C13—CI12—H12 119.5 C60—C59—H59 119.6
C14—C13—Cl12 117.9 (3) C58—C59—H59 119.6
C14—C13—Cl16 120.9 (3) C59—C60—C61 120.4 (4)
C12—C13—Cl16 121.2 (3) C59—C60—H60 119.8
C13—C14—C15 121.4 (3) C61—C60—H60 119.8
C13—C14—H14 119.3 C60—C61—C62 118.8 (3)
C15—Cl14—H14 119.3 C60—Co61—Co4 119.7 (4)
C10—C15—C14 120.6 (3) C62—C61—Co4 121.6 (4)
C10—C15—HI15 119.7 C63—C62—C61 120.4 (4)
C14—CI15—HI15 119.7 C63—C62—HG62 119.8
C13—C16—HI16A 109.5 C61—C62—HO62 119.8
C13—C16—H16B 109.5 C62—C63—C58 121.0 (4)
H16A—C16—HI16B 109.5 C62—C63—H63 119.5
C13—C16—H16C 109.5 C58—C63—H63 119.5
H16A—C16—HI16C 109.5 C61—C64—HO64A 109.5
H16B—C16—H16C 109.5 C61—C64—HO64B 109.5
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05—C17—06 120.4 (3) H64A—C64—H64B 109.5

05—C17—C18 120.9 (3) C61—C64—H64C 109.5
06—C17—C18 118.6 (3) H64A—C64—H64C 109.5
05—C17—Zn2 712 (2) H64B—C64—H64C 109.5
06—C17—Zn2 49.49 (17) N1—C65—C66 122.2 (3)
C18—C17—Zn2 166.5 (3) N1—C65—H65 118.9
C19—C18—C23 118.0 (3) C66—C65—H65 118.9
C19—C18—C17 121.6 (4) C67—C66—C65 118.4 (3)
C23—C18—C17 120.4 (4) C67—C66—C70 118.5 (3)
C20—C19—C18 120.9 (4) C65—C66—C70 123.0 (3)
C20—C19—HI19 119.6 C68—C67—C66 119.9 (3)
C18—C19—HI9 119.6 C68—C67—H67 120.0
C19—C20—C21 121.5 (4) C66—C67—H67 120.0
C19—C20—H20 119.3 C67—C68—C69 118.3 (3)
C21—C20—H20 119.3 C67—C68—H68 120.8
C20—C21—C22 117.9 (4) C69—C68—H68 120.8
C20—C21—C24 121.7 (4) N1—C69—C68 122.6 (4)
C22—C21—C24 120.4 (4) N1—C69—H69 118.7
C23—C22—C21 120.9 (4) C68—C69—H69 118.7
C23—C22—H22 119.5 019—C70—N2 122.2 (4)
C21—C22—H22 119.5 019—C70—C66 118.0 (3)
C22—C23—C18 120.8 (4) N2—C70—C66 119.8 (3)
C22—C23—H23 119.6 N3—C71—C72 123.3 (3)
C18—C23—H23 119.6 N3—C71—H71 118.4
C21—C24—H24A 109.5 C72—C71—H71 118.4
C21—C24—H24B 109.5 C71—C72—C73 117.8 (4)
H24A—C24—H24B  109.5 C71—C72—C76 124.3 (3)
C21—C24—H24C 109.5 C73—C72—C76 117.9 (3)
H24A—C24—H24C  109.5 C74—C73—C72 119.1 (3)
H24B—C24—H24C  109.5 C74—C73—H73 120.4
08—C25—07 120.5 (3) C72—C73—H73 120.4
08—C25—C26 120.0 (3) C75—C74—C73 119.1 3)
07—C25—C26 119.6 (4) C75—C74—H74 120.4
08—C25—7nl 48.34 (17) C73—C74—H74 120.4
07—C25—7nl 72.5(2) N3—C75—C74 122.5 (3)
C26—C25—7Znl 166.7 (3) N3—C75—H75 118.7
C27—C26—C31 118.7 (3) C74—C75—H75 118.7
C27—C26—C25 121.2 (4) 020—C76—N4 123.7 (4)
C31—C26—C25 120.2 (4) 020—C76—C72 117.8 (3)
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C26—C27—C28
011—Zn3—N1—C65
016—Zn3—N1—C65
013—Zn3—N1—C65
011—Zn3—N1—C69
016—Zn3—N1—C69
013—Zn3—N1—C69
014—7Zn4—N3—C71
017—Zn4—N3—C71
012—Z7Zn4—N3—C71
014—Zn4—N3—C75
017—Zn4—N3—C75
012—Zn4—N3—C75
03—Zn1—01—Cl1
09—Zn1—01—Cl1
08—Zn1—01—C1
C25—Zn1—01—C1
04—Zn2—02—C1
06—Zn2—02—C1
010—Zn2—02—C1
05—Zn2—02—Cl1
C17—Zn2—02—C1
01—Zn1—03—C9
09—Zn1—03—C9
08—Zn1—03—C9
C25—Zn1—03—C9
02—Zn2—04—C9
06—Zn2—04—C9
010—Zn2—04—C9
05—Zn2—04—C9
C17—Zn2—04—C9
02—Zn2—05—C17
04—7Zn2—05—C17
06—Zn2—05—C17
010—Zn2—05—C17
02—Zn2—06—C17
04—7Zn2—06—C17
010—Zn2—06—C17
05—Zn2—06—C17

121.1 (4)
61.7 (3)
~74.5 (3)
171.8 3)
~118.8 (3)
105.0 (3)
-8.7 (3)
63.8 (3)
~72.9 (3)
174.6 (3)
-117.9 (3)
105.4 (3)
~7.1 (3)
77.9 (3)
-176.1 (3)
-65.3 (3)
-64.0 (3)
-57.6 (4)
77.8 (4)
~159.5 (4)
108.2 (4)
98.6 (4)
-76.5 (3)
176.7 (3)
45.7 (3)
70.4 (3)
60.2 (4)
—94.1 (3)
160.7 (3)
-80.0 (5)
—92.3 (4)
-162.3 (2)
~20.0 (4)
-3.6(2)
100.5 (2)
40.1 (3)
177.2 (2)
-80.9 (2)
3.5(2)
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N4—C76—C72
C17—C18—C23—C22
Zn1—08—C25—07
Zn1—0O8—C25—C26
03—Zn1—C25—08
01—Zn1—C25—08
09—Zn1—C25—08
03—Zn1—C25—07
01—Zn1—C25—07
09—Zn1—C25—07
08—Zn1—C25—07
03—Zn1—C25—C26
01—Zn1—C25—C26
09—Zn1—C25—C26
08—Zn1—C25—C26
08—C25—C26—C27
07—C25—C26—C27
Zn1—C25—C26—C27
08—C25—C26—C31
07—C25—C26—C31
Zn1—C25—C26—C31
C31—C26—C27—C28
C25—C26—C27—C28
C26—C27—C28—C29
C27—C28—C29—C30
C27—C28—C29—C32
C28—C29—C30—C31
C32—C29—C30—C31
C29—C30—C31—C26
C27—C26—C31—C30
C25—C26—C31—C30
Zn3—011—C33—012
Zn3—011—C33—C34
Zn4—012—C33—O011
Zn4—012—C33—C34
011—C33—C34—C39
012—C33—C34—C39
011—C33—C34—C35
012—C33—C34—C35

118.5 (3)
~178.0 (3)
~7.9 (4)
172.1 (3)
~142.4 (2)
2.6 (3)
110.6 (2)
30.5 (2)
170.20 (18)
~76.6 (2)
172.8 (4)
~173.6 (11)
-33.8(11)
79.4 (11)
-31.2 (10)
171.7 (4)
-8.3(5)
~161.8 (9)
~7.8(5)
172.2 (3)
18.7 (13)
1.1 (6)
~178.4 (4)
-0.9 (6)
0.1 (6)
179.5 (4)
0.6 (7)
~178.8 (4)
-0.4 (6)
-0.4 (6)
179.1 (4)
7.3 (6)
~173.4 (3)
1.7 (5)
-177.6 (2)
179.5 (3)
~1.1(5)
-2.9(5)
176.5 (3)



03—Zn1—08—C25
01—Zn1—08—C25
09—Zn1—08—C25
016—7Zn3—011—C33
013—Zn3—011—C33
N1—Zn3—011—C33
014—7n4—012—C33
017—Zn4—012—C33
N3—Zn4—012—C33
011—Zn3—013—C41
016—Zn3—013—C41
N1—Zn3—013—C41
017—Zn4—014—C41
012—Z7Zn4—014—C41
N3—Zn4—014—C41
011—Zn3—016—C49
013—Zn3—016—C49
N1—Zn3—016—C49
014—Z7Zn4—017—C57
012—Zn4—017—C57
N3—Zn4—017—C57
Zn1—01—C1—02
Zn1—01—C1—C2
Zn2—02—C1—O01
Zn2—02—C1—C2
o1—C1—C2—C7
02—C1—C2—C7
01—C1—C2—C3
02—C1—C2—C3
C7—C2—C3—C4
C1—C2—C3—C4
C2—C3—C4—C5
C3—C4—C5—C6
C3—C4—C5—C8
C4—C5—C6—C7
C8—C5—C6—C7
C5—C6—C7—C2
C3—C2—C7—C6
C1—C2—C7—C6

52.2 (3)
177.9 (2)
-76.5 (2)
=77.5 (4)
54.4 (4)
157.3 (4)
-64.0 (3)
72.0 (3)
-171.1 (3)
-60.7 (3)
80.3 (3)
—-165.7 (3)
—-68.0 (4)
58.4(4)
162.1 (4)
-43.4 (3)
-174.8 (2)
78.6 (2)
-45.3 (3)
-172.2 (2)
80.7 (2)
-3.3(5)
176.7 (2)
-2.8(6)
177.1 (2)
-3.9(5)
176.1 (3)
175.4 (3)
-4.5(5)
-0.9 (5)
179.7 (3)
-0.3 (6)
1.1(6)
-177.9 (4)
-0.8 (6)
178.3 (4)
—-0.5 (6)
1.3 (6)
-179.4 (3)
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C39—C34—C35—C36
C33—C34—C35—C36
C34—C35—C36—C37
C35—C36—C37—C38
C35—C36—C37—C40
C36—C37—C38—C39
C40—C37—C38—C39
C37—C38—C39—C34
C35—C34—C39—C38
C33—C34—C39—C38
Zn4—014—C41—013
Zn4—014—C41—C42
Zn3—013—C41—014
Zn3—O013—C41—C42
014—C41—C42—C47
013—C41—C42—C47
014—C41—C42—C43
0O13—C41—C42—C43
C47—C42—C43—C44
C41—C42—C43—C44
C42—C43—C44—CA45
C43—C44—C45—C46
C43—C44—C45—C48
C44—C45—C46—C47
C48—C45—C46—C47
C45—C46—C47—C42
C43—C42—C47—C46
C41—C42—C47—C46
Zn3—016—C49—O015
Zn3—016—C49—C50
015—C49—C50—C55
016—C49—C50—C55
015—C49—C50—C51
016—C49—C50—C51
C55—C50—C51—C52
C49—C50—C51—C52
C50—C51—C52—C53
C51—C52—C53—C54
C51—C52—C53—C56

-0.3 (%)
-178.1 (3)
1.4 (5)
-1.4(5)
177.4 (4)
0.3 (6)
-178.5 (4)
0.8 (6)
-0.8 (5)
176.9 (3)
5.8 (6)
-175.5 (3)
0.6 (5)
-178.1 (2)
-10.0 (5)
168.8 (3)
171.2 (3)
—-10.0 (5)
0.4 (5)
179.2 (3)
-1.2(5)
1.1(5)
-177.7 (4)
-0.2 (5)
178.7 (3)
—0.6 (6)
0.5(5)
-178.3 (3)
254)
-176.1 (2)
-169.5 (3)
9.1(5)
9.7 (5)
-171.8 (3)
-0.7 (5)
-179.8 (3)
2.3 (5)
-2.2(5)
175.7 (4)



Zn1—03—C9—04
Zn1—03—C9—CI10
Zn2—04—C9%—03
Zn2—04—C9—C10
03—C9—C10—C15
04—C9—C10—C15
03—C9—C10—C11
04—C9—C10—C11
C15—C10—C11—C12
C9—C10—C11—C12
C10—C11—C12—C13
C11—C12—C13—C14
C11—C12—C13—Cl16
C12—C13—C14—CI15
C16—C13—C14—CI15
C11—C10—C15—C14
C9—C10—C15—C14
C13—C14—C15—C10
Zn2—05—C17—06
Zn2—05—C17—C18
Zn2—06—C17—05
Zn2—06—C17—C18
02—Zn2—C17—05
04—2Zn2—C17—05
06—Zn2—C17—05
010—Zn2—C17—05
02—Zn2—C17—06
04—Zn2—C17—06
010—Zn2—C17—06
05—Zn2—C17—06
02—Zn2—C17—CI18
04—Zn2—C17—C18
06—Zn2—C17—C18
010—Zn2—C17—C18
05—Zn2—C17—C18
05—C17—C18—C19
06—C17—C18—C19
Zn2—C17—C18—C19
05—C17—C18—C23

3.2(5)
-177.0 (2)
0.7 (6)
-179.1 (2)
1.7 (5)
~178.5 (3)
-179.6 (3)
0.2 (5)
-0.4 (5)
-179.1 (3)
0.5 (6)
0.0 (6)
178.5 (3)
-0.5 (6)
~179.0 (4)
-0.1 (5)
178.6 (3)
0.6 (6)
5.5(3)
~173.5 (3)
-6.8 (4)
172.2 3)
20.1 (2)
170.26 (17)
173.8 (4)
-81.9 (2)
-153.7 (2)
-3.5(3)
104.3 (2)
~173.8 (4)
175.6 (10)
-34.2 (11)
-30.7 (9)
73.6 (10)
155.5 (11)
175.2 (3)
-3.8(5)
22.4(12)
-6.8 (5)

C52—C53—C54—C55
C56—C53—C54—C55
C53—C54—C55—C50
C51—C50—C55—C54
C49—C50—C55—C54
Zn4—017—C57—018
Zn4—O017—C57—C58
018—C57—C58—C63
017—C57—C58—C63
018—C57—C58—C59
017—C57—C58—C59
C63—C58—C59—C60
C57—C58—C59—C60
C58—C59—C60—C61
C59—C60—C61—C62
C59—C60—C61—Co64
C60—C61—C62—C63
C64—C61—C62—C63
C61—C62—C63—C58
C59—C58—C63—C62
C57—C58—C63—C62
C69—N1—C65—C66
Zn3—N1—C65—C66
N1—C65—C66—C67
N1—C65—C66—C70
C65—C66—C67—C68
C70—C66—C67—C68
C66—C67—C68—C69
C65—N1—C69—C68
Zn3—N1—C69—C68
C67T—C68—C69—N1
C67—C66—C70—019
C65—C66—C70—019
C67—C66—C70—N2
C65—C66—C70—N2
C75—N3—C71—C72
Zn4—N3—C71—C72
N3—C71—C72—C73
N3—C71—C72—C76

0.5 (6)
-177.5 (4)
1.2 (6)
-1.0 (5)
178.1 3)
0.2 (4)
-179.4 (2)
8.9 (5)
~171.5 (3)
~169.4 (3)
10.2 (5)
0.5 (5)
178.8 (3)
0.3 (6)
0.0 (6)
~180.0 (4)
~1.1(5)
178.9 (4)
1.9 (5)
-1.6 (5)
-179.9 (3)
0.4 (5)
179.9 (2)
0.6 (5)
~174.9 (3)
-1.2(5)
174.5 (3)
0.8 (5)
-0.9 (5)
179.5 (3)
0.3 (5)
-13.7 (5)
161.8 (3)
166.0 (3)
~18.5 (5)
-0.2 (5)
178.1 (3)
0.8 (5)
~176.3 (3)



06—C17—C18—C23 174.2 (3) C711—C72—C73—C74  -1.1(5)

Zn2—C17—C18—C23 -159.5 (8) C76—C72—C73—C74 176.3 (3)
C23—C18—C19—C20 -0.3 (6) C72—C73—C74—C75 0.8 (5)
C17—C18—C19—C20 177.8 (4) C71—N3—C75—C74 0.0 (5)
C18—C19—C20—C21 -0.2(6) Zn4—N3—C75—C74 -178.4 (3)
C19—C20—C21—C22 0.7 (6) C73—C74—C75—N3 -0.3 (%)
C19—C20—C21—C24 -179.8 (4) C71—C72—C76—020  166.0 (3)
C20—C21—C22—C23 -0.8 (6) C73—C72—C76—020  —-11.1(5)
C24—C21—C22—C23 179.6 (4) C71—C72—C76—N4 -14.5 (5)
C21—C22—C23—C18 0.4 (6) C713—C72—C76—N4 168.4 (3)

C19—C18—C23—C22 0.1 (6)

Ek Cizelge 12. (9) kristalinin hidrojen bagi geometrisi (A,°)

D—H---A D—H H---A D---A D—H---A
N2—H2A.--05' 0.88 2.29 3.161 (4) 173
N2—H2B---021 0.88 2.06 2918(4) 165
N4—H4A.--07" 0.88 2.19 3.061 (4) 168
N4—H4B---022 0.88 2.08 2.939(5) 166
09—H91---05™ 0.97 1.65 2,602 (3) 166
09—H92---019" 0.97 1.68 2644 (4) 172
010—H101---020" 0.97 1.67 2.639(4) 176
010—H102---07" 0.97 1.78 2,649 (3) 147
021—H211---015 0.97 1.94 2.869 (4) 159
021—H212---019"" 0.86 2.29 3.138(4) 171
022—H221---020™ 0.97 2.23 3.164 (4) 160
022—H222---018 0.97 1.90 2.802(5) 152
C65—H65---021 0.95 2.37 3.282(4) 161
C71—H71---022 0.95 2.33 3256 (5) 165

Simetri kodlari: (i) x, y+1, z; (ii) x+1, y+1, z; (iii) x, -y, z—1/2; (iv) x, —y+1, z—1/2; (v)
x—1, =y+1, z+1/2; (vi) x, =y, z+1/2; (vii) x, —y+2, z—1/2; (viii) x, —y+2, z+1/2.

Ek Cizelge 13. (11) kristalinin fraksiyonel atomik koordinatlari ve izotropik veya

esdeger izotropik yerdegistirme parametreleri (A2)
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Pbl
01
02
03
04
05
N1
N2
H2A
H2B
C1
C2
C3
H3
C4
H4
G5
Co6
H6
C7
H7
C8
H8A
H8B
H8C
Cc9
C10
Cl1
HI11
Ci12
HI12
C13
Cl4
H14
C15
HI15
Cl16
HI6A

X

0.455879 (7)
0.26579 (14)
0.38915 (13)
0.59356 (13)
0.59623 (14)
0.42873 (14)
0.39370 (16)
0.53688 (17)
0.566 (2)
0.552 (2)
0.29883 (19)
0.23623 (19)
0.26372 (19)
0.3189
0.2096 (2)
0.2277
0.1285 (2)
0.0983 (2)
0.0423
0.1510 (2)
0.1293
0.0763 (2)
0.0096
0.1060
0.0800
0.63657 (19)
0.73759 (19)
0.7859 (2)
0.7547
0.8796 (2)
0.9103
0.9291 (2)
0.8792 (2)
0.9099
0.7850 (2)
0.7531
1.0339 (2)
1.0436

y
0.261390 (11)

0.3383 (2)
0.5234 (2)
0.3990 (2)
0.4377 (2)
0.1659 (2)
0.1149 (3)
0.3091 (3)
0.351 (4)
0.347 (4)
0.4848 (3)
0.6286 (3)
0.8006 (3)
0.8277
0.9319 (3)
1.0464
0.8938 (3)
0.7224 (4)
0.6958
0.5900 (3)
0.4764
1.0343 (4)
1.0025
1.0507
1.1398
0.4482 (3)
0.5183 (3)
0.5820 (3)
0.5834
0.6431 (3)
0.6877
0.6390 (3)
0.5788 (3)
0.5787
0.5191 (3)
0.4794
0.6892 (4)
0.7559
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Z

0.672516 (4)
0.61028 (9)
0.62939 (9)
0.63203 (9)
0.74604 (9)
0.53563 (9)
0.28403 (10)
0.48605 (12)
0.5262 (17)
0.4480 (17)
0.60520 (12)
0.56937 (13)
0.58144 (13)
0.6157
0.54282 (13)
0.5524
0.48978 (13)
0.48013 (15)
0.4466
0.52003 (13)
0.5138
0.44306 (15)
0.4265
0.4030
0.4698
0.69346 (12)
0.70341 (13)
0.76893 (13)
0.8070
0.77827 (14)
0.8223
0.72244 (15)
0.65661 (14)
0.6184
0.64661 (13)
0.6021
0.73324 (19)
0.6932

Uiso™/Ueq
0.01364 (4)
0.0203 (4)
0.0165 (4)
0.0187 (4)
0.0198 (4)
0.0207 (4)
0.0148 (4)
0.0185 (4)
0.023 (8)*
0.028 (8)*
0.0154 (5)
0.0157 (5)
0.0176 (5)
0.021%
0.0186 (5)
0.022%
0.0198 (5)
0.0227 (6)
0.027%*
0.0201 (5)
0.024%
0.0275 (6)
0.041*
0.041%
0.041%
0.0156 (5)
0.0165 (5)
0.0206 (5)
0.025%
0.0246 (6)
0.030%*
0.0230 (6)
0.0227 (6)
0.027%*
0.0195 (5)
0.023*
0.0350 (7)
0.053*



HI6B  1.0733
HI6C  1.0520

C17  0.43980 (18)
HI17 04933

CI8  0.41142(18)
C19  0.33353(19)
HI9 03133

C20  0.2860 (2)
H20  0.2337

C21 031782 (19)
H21  0.2849

C22  0.46060 (19)

0.5870
0.7568
0.1755 (3)
0.2468
0.1368 (3)
0.0266 (3)
~0.0039
~0.0379 (3)
~0.1125
0.0106 (3)
~0.0311
0.2068 (3)

0.7375
0.7759
0.34748 (12)
0.3494
0.41091 (12)
0.40765 (13)
0.4490
0.34251 (13)
0.3393
0.28202 (13)
0.2381
0.48252 (13)

0.053*
0.053*
0.0138 (5)
0.017*
0.0137 (5)
0.0181 (5)
0.022%*
0.0199 (5)
0.024*
0.0173 (5)
0.021%*
0.0146 (5)

Ek Cizelge 14. (11) kristalinin atomik yerdegistirme parametreleri (Az)

Ull

0.01661 (6)
0.0239 (11)
0.0174 (10)
0.0175 (10)
0.0211 (10)
0.0240 (11)
0.0165 (11)
0.0227 (12)
0.0197 (14)
0.0160 (13)
0.0169 (13)
0.0226 (15)
0.0206 (14)
0.0177 (14)
0.0188 (14)
C8 0.0293 (17)
C9 0.0174 (13)
C10 0.0171 (14)
C11 0.0221 (15)
C12 0.0246 (16)
C13 0.0208 (15)

Pbl
Ol
02
03
04
05
N1
N2
Cl1
Cc2
C3
C4
G5
Cé6
C7

U22
0.01381 (6)
0.0159 (9)
0.0166 (9)
0.0249 (10)
0.0244 (10)
0.0265 (10)
0.0153 (10)
0.0222 (11)
0.0187 (12)
0.0183 (12)
0.0197 (12)
0.0160 (12)
0.0216 (13)
0.0254 (14)
0.0196 (13)
0.0268 (15)
0.0152 (12)
0.0145 (12)
0.0212 (13)
0.0228 (14)
0.0138 (12)

U33
0.01057 (5)
0.0209 (9)
0.0150 (8)
0.0129 (8)
0.0144 (8)
0.0129 (8)
0.0124 (9)
0.0110 (10)
0.0086 (10)
0.0142 (11)
0.0164 (12)
0.0187 (12)
0.0190 (12)
0.0229 (14)
0.0207 (12)
0.0265 (14)
0.0139 (11)
0.0159 (11)
0.0171 (12)
0.0210 (13)
0.0308 (14)

U2
0.00062 (3)
—-0.0031 (7)
—-0.0008 (7)
-0.0021 (7)
0.0013 (7)

—0.0046 (8)
0.0012 (8)

—-0.0050 (9)
—-0.0009 (9)
—-0.0002 (9)

—-0.0023 (10)

0.0002 (10)
0.0046 (10)
0.0031 (10)

—-0.0011 (10)

0.0090 (12)
0.0038 (9)
0.0027 (9)
0.0050 (10)
0.0019 (11)
0.0003 (10)
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U13
0.00306 (4)
0.0044 (8)
0.0023 (7)
0.0018 (7)
0.0051 (7)
0.0071 (7)
0.0028 (8)
0.0046 (9)
0.0045 (9)
0.0061 (10)
0.0037 (10)
0.0079 (11)
0.0084 (11)

~0.0006 (11)

0.0016 (11)
0.0065 (12)
0.0029 (10)

~0.0008 (10)

0.0010 (10)

-0.0073 (11)
~0.0028 (11)

U23

0.00089 (3)
0.0029 (7)
0.0036 (6)
-0.0025 (7)
-0.0013 (7)
-0.0005 (7)
~0.0010 (7)
-0.0013 (9)
~0.0008 (8)
0.0008 (9)
~0.0008 (10)
0.0017 (9)
0.0022 (10)
~0.0025 (10)
~0.0002 (10)
0.0062 (11)
0.0002 (9)
0.0005 (9)
~0.0021 (10)
~0.0050 (10)
0.0003 (10)



C14 0.0226 (15) 0.0224 (14) 0.0237 (13) —0.0006 (11) 0.0061 (11)  0.0026 (10)
C15 0.0192 (14) 0.0213 (13) 0.0171 (12) —0.0027 (10) 0.0021 (10) —0.0005 (9)
C16 0.0229 (17) 0.0277 (16) 0.0500 (19) —0.0039 (13) —0.0019 (14) 0.0004 (14)
C17 0.0139 (12) 0.0131(12) 0.0144 (11) —-0.0002 (9) 0.0034 (9)  0.0002 (8)
C18 0.0151 (13) 0.0135(11) 0.0120 (11) 0.0022 (9)  0.0020 (9)  0.0003 (8)
C19 0.0179 (14) 0.0232(13) 0.0147 (11) —0.0011 (10) 0.0071 (10)  0.0017 (9)
C20 0.0165 (14) 0.0242 (14) 0.0185 (12) —0.0061 (10) 0.0025 (10) 0.0018 (10)
C21 0.0168 (14) 0.0213 (13) 0.0126 (11) —0.0010 (10) 0.0004 (10) —0.0009 (9)
C22 0.0172 (13) 0.0141 (11) 0.0127 (11) 0.0018 (9)  0.0034 (9)  —0.0003 (9)
Ek Cizelge 15. (11) kristalinin geometrik parametreleri (A, )

Pb1—Ol1 2.7594 (19) Cc9—03 1.265 (3)
Pb1—02 2.3141 (17) C9—C10 1.499 (4)
Pb1—O03 2.4824 (18) C10—Cl11 1.388 (3)
Pb1—04 2.5672 (19) C10—C15 1.397 (4)
Pb1—O0O5 2.6800 (16) Cl11—C12 1.380 (4)
Pbl—N1' 2.661 (2) Cl1—HI11 0.93
01—C1 1.239 (3) Cl12—H12 0.93
02—C1 1.295 (3) C13—C12 1.400 (4)
04—C9 1.264 (3) C13—Cl14 1.391 (4)
N1—Pb1" 2.661 (2) C13—C16 1.500 (4)
N2—C22 1.327 (4) Cl4—H14 0.93
N2—H2A 0.86 (3) C15—Cl14 1.382 (4)
N2—H2B 0.85(3) C15—H15 0.93
Cl—C2 1.495 (3) C16—HI6A 0.96
c2—C7 1.396 (4) Cl16—HI16B 0.96
Cc3—C2 1.393 (4) Cl16—H16C 0.96
C3—C4 1.388 (4) C17—NI1 1.338 (3)
C3—H3 0.93 C17—C18 1.394 (3)
C4—C5 1.393 (4) C17—H17 0.93
C4—H4 0.93 C18—C19 1.383 (3)
C5—C8 1.500 (4) C18—C22 1.504 (3)
C6—Cs 1.394 (4) C19—C20 1.381 (3)
Cc6—C7 1.396 (4) C19—H19 0.93
C6—H6 0.93 C20—H20 0.93
C7—H7 0.93 C21—NI1 1.335(3)
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C8—HS8A
C8—HSB
C8—H8C
02—Pb1—O03
02—Pb1—04
03—Pb1—04
02—Pbl—NT1'
03—Pbl—NT'
04—Pbl—NT'
02—Pb1—O05
03—Pb1—O05
04—Pb1—O05
N1'—Pb1—O5
02—Pb1—O1
03—Pb1—O1
04—Pb1—O1
N1'—Pb1—Ol
05—Pb1—O1
C1—O1—Pbl
C1—O02—Pbl
C9—O03—Pbl
C9—O04—Pbl
C22—05—Pbl
C21—N1—C17
C21—NI1—Pb1"
C17—NI1—Pb1"
C22—N2—H2A
C22—N2—H?2B
H2A—N2—H2B
01—C1—02
01—C1—C2
02—C1—C2
C3—C2—Cl1
C3—C2—C7
C7—C2—Cl1
C4—C3—C2
C4—C3—H3
C2—C3—H3
C3—C4—C5

0.96

0.96

0.96

78.32 (6)
86.45 (6)
51.71 (5)
78.11 (6)
120.84 (6)
73.37 (6)
85.89 (6)
76.61 (5)
128.23 (5)
152.50 (6)
51.09 (6)
121.69 (5)
133.51 (5)
79.28 (6)
73.26 (6)
83.35 (15)
102.76 (14)
95.09 (15)
91.18 (15)
137.38 (17)
118.0 (2)
126.49 (15)
115.32 (16)
120 (2)

120 (2)

119 (3)
122.8 (2)
121.5 (2)
115.7 2)
121.3 (2)
119.2 (2)
119.5 (2)
120.6 (2)
119.7
119.7
120.6 (2)

181

C21—C20
C21—H21
C22—05
C5—C8—HB8C
H8A—C8—HS8B
H8A—C8—HS8C
H8B—C8—HS8C
04—C9—03
04—C9—C10
03—C9—C10
C11—C10—C15
C11—C10—C9
C15—C10—C9
C10—C11—H11
C12—C11—C10
C12—CI11—H11
C11—C12—C13
C11—C12—H]12
C13—CI12—H12
C12—C13—Cl16
C14—C13—C12
C14—C13—Cl16
C13—C14—H14
C15—C14—C13
C15—C14—H14
C10—C15—HI15
C14—C15—C10
C14—CI15—HI15

C13—C16—HI16A

C13—C16—H16B

C13—C16—H16C

H16A—C16—HI16B
H16A—C16—H16C
H16B—C16—H16C

N1—C17—C18
N1—C17—H17
C18—C17—H17
C17—C18—C22
C19—C18—C17

1.384 (3)
0.93
1.241 (3)
109.5
109.5
109.5
109.5
121.2 (2)
120.0 (2)
118.8 (2)
118.9 (3)
120.9 (2)
120.2 (2)
119.6
120.8 (3)
119.6
120.9 (2)
119.5
119.5
121.8 (3)
117.7 (3)
120.4 (3)
119.2
121.6 (3)
119.2
120.0
120.0 (2)
120.0
109.5
109.5
109.5
109.5
109.5
109.5
123.1 (2)
118.4
118.4
124.0 (2)
117.8 (2)



C3—C4—H4
C5—C4—H4
C4—C5—C6
C4—C5—C8
C6—C5—C8
C5—C6—C7
C5—C6—H6
C7—C6—H6
C2—C7—H7
C6—C7—C2
C6—C7—H7
C5—C8—HSA
C5—C8—HSB
02—Pb1—01—C1
03—Pb1—01—C1
04—Pb1—01—C1
05—Pb1—01—C1
N1'—Pb1—O1—C1
01—Pb1—02—C1
03—Pb1—02—C1
04—Pb1—02—Cl1
05—Pbl1—02—Cl1
N1'—Pb1—02—C1
01—Pbl—03—C9
02—Pbl—03—C9
04—Pb1—03—C9
05—Pb1—03—C9
N1'—Pb1—03—C9
01—Pb1—04—C9
02—Pb1—04—C9
03—Pb1—04—C9
05—Pb1—04—C9
N1'—Pb1—04—C9
01—Pb1—05—C22
02—Pb1—05—C22
03—Pb1—05—C22
04—Pb1—05—C22
N1'—Pb1—05—C22
Pbl—01—C1—02

119.7
119.7

118.6 (2)
120.4 (2)
120.9 (3)
121.0 3)
119.5

119.5

120.1

119.8 (2)
120.1

109.5

109.5

1.22 (13)
-35.24 (15)
30.06 (16)
—97.21 (14)
84.52 (14)
-1.19 (12)
147.72 (14)
~160.67 (14)
70.57 (14)
-86.93 (14)
127.94 (14)
99.77 (15)
5.02 (13)
~171.72 (15)
31.39 (16)
~105.01 (15)
~82.92 (14)
-5.01 (13)
-0.98 (17)
~161.56 (15)
116.6 (3)
66.1 (3)
-12.9(3)
-16.1 3)
120.2 (3)
2.0 (2)
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C19—C18—C22
C18—C19—H19
C20—C19—C138
C20—C19—H19
C19—C20—C21
C19—C20—H20
C21—C20—H20
N1—C21—C20
N1—C21—H21
C20—C21—H21
05—C22—N2
05—C22—C18
N2—C22—C138
C2—C3—C4—C5
C3—C4—C5—C6
C3—C4—C5—C8
C7—C6—C5—C4
C7—C6—C5—C8
C5—C6—C7—C2
04—C9—03—Pbl
C10—C9—O03—Pbl
03—C9—C10—C11
03—C9—C10—Cl15
04—C9—C10—C11
04—C9—C10—Cl15
C9—C10—C11—C12
C15—C10—C11—CI12
C9—C10—C15—C14
C11—C10—C15—C14
C10—C11—CI12—C13
Cl14—C13—CI12—C11
C16—C13—CI12—C11
C12—C13—C14—C15
C16—C13—C14—C15
C10—C15—C14—C13
C18—C17—N1—Pb1"
C18—C17—N1—C21
N1—C17—C18—C19
N1—C17—C18—C22

118.1 (2)
120.3
119.5 (2)
120.3
118.8 (2)
120.6
120.6
122.8 (2)
118.6
118.6
122.9 (2)
118.9 (2)
118.2 (2)
-1.94)
5.0(4)
-173.6 (2)
-3.4(4)
175.2 (3)
-1.34)
-94(2)
169.95 (19)
176.7 (2)
-3.8(4)
-3.94)
175.6 (2)
178.7 (2)
-0.8 (4)
-178.0 (2)
1.54)
-1.44)
294
-174.1 (3)
-224)
174.9 (3)
0.0 (4)
174.19 (18)
-1.04)
1.94)
-178.5 (2)



Pb1—O1—C1—C2
Pb1—02—C1—O01
Pb1—0O2—C1—C2
Pb1—04—C9—03

Pb1—04—C9—C10

01—C1—C2—C3
o1—C1—C2—C7
02—C1—C2—C3
02—C1—C2—C7
C1—C2—C7—C6
C3—C2—C7—C6
C4—C3—C2—C1
C4—C3—C2—C7

177.1 2)
2.5 (3)
~176.69 (16)
9.0 (2)
-170.3 (2)
160.7 (2)
-22.6 (3)
-20.1 3)
156.5 (2)
-172.3 (2)
4.4 (4)

173.8 (2)
2.8 (4)

C17—C18—C19—C20
C22—C18—C19—C20
C17—C18—C22—05
C17—C18—C22—N2
C19—C18—C22—O05
C19—C18—C22—N2
C18—C19—C20—C21
C20—C21—N1—Pb1"
C20—C21—N1—C17
N1—C21—C20—C19
N2—C22—05—Pbl
C18—C22—05—Pbl

~1.2 (4)
179.1 (2)
179.1 (2)
-1.3 (4)
~1.3 (4)
178.3 (2)
-0.2 (4)
~175.19 (19)
—0.6 (4)

1.2 (4)

10.7 (4)
~169.76 (16)

Ek Cizelge 16. (11) kristalinin hidrojen bagi geometrisi (A,°)

Cg3 ve Cg4 sirasiyla, N1/C17-C21 ve N3/C23-C27 halkalarinin merkezleridir.

D—H---A
N2—H2A.--03
N2—H2B---02"
C4—H4---01"
Cl1—H11---01"
C17—H17---02™

D—H
0.86 (3)
0.86 (3)

0.93
0.93
0.93

202(33)  2.835(3)
2.11(3)  2.946 (3)
2.53 3.431 (3)
2.59 3.253 (3)
2.41 3317 (3)

158 (3)
167 (3)
165
129
166

Simetri kodlari: (i) -x-1, -y-1, -z-1; (ii) -X, -y, -z; (iii) -X,-y, -z+1; (iv) -X, -y-1, -Z-; (v) —x+1, -y, z-

; (vi) x+1,y, z; (vii) x-1, y, z.

Ek Cizelge 17. (12) kristalinin fraksiyonel atomik koordinatlari ve izotropik veya

esdeger izotropik yerdegistirme parametreleri (Az)

X
Mnl 0.29102 (3)

Mn2 -0.02201 (3)

Mn3 0.20220 (3)

y

0.092307 (17)
0.133661 (17)
0.461244 (17)

Z Uiso*/Ueq

0.156751 (12) 0.01457 (7)
0.112030 (12) 0.01425 (7)
0.326281 (12) 0.01420 (7)



Mn4
0]
02
03
04
05
06
07
08
09
H9A
H9B
010
Ol11
012
013
ol14
0Ol15
016
017
O18
019
020
021
022
H22A
H22B
N1
N2
N3
N4
N5
N6
N7
N8
Cl1
Cc2
C3
H3

0.51449 (3)
—0.00798 (14)
0.19077 (14)
0.32961 (14)
0.13544 (14)
0.10170 (14)
—0.05798 (14)
0.05950 (15)
0.26278 (14)
0.11046 (14)
0.085 (3)
0.112 (3)
0.40261 (14)
-0.15129 (14)
0.35950 (14)
0.16363 (14)
0.49611 (14)
0.30051 (14)
0.42449 (14)
0.22779 (14)
0.38854 (15)
0.55809 (14)
0.65101 (13)
0.08786 (14)
0.37934 (14)
0.406 (2)
0.374 (3)
—0.20574 (17)
0.47393 (17)
0.83418 (17)
0.45429 (17)
0.01818 (16)
0.68991 (16)
0.65443 (17)
0.03462 (17)
0.0784 (2)
0.0427 (2)
—0.0853 (2)
—0.1495

0.407633 (17)
0.01586 (8)
-0.00928 (8)
0.13578 (8)
0.15161 (8)
0.28937 (8)
0.25125 (8)
0.08986 (9)
0.05493 (9)
0.15084 (8)
0.1322 (15)
0.2027 (10)
0.18976 (8)
0.11306 (8)
0.37541 (9)
0.39528 (8)
0.52498 (8)
0.55792 (8)
0.47310 (9)
0.51251 (8)
0.25966 (8)
0.29317 (8)
0.41069 (8)
0.37412 (8)
0.40100 (9)
0.4217 (14)
0.347 (2)
0.12154 (10)
0.02732 (10)
0.05090 (10)
0.27187 (10)
0.51791 (10)
0.43439 (9)
0.44424 (10)
0.29462 (10)
-0.02758 (12)
~0.10932 (11)
-0.13269 (12)
-0.0980
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0.366892 (12)
0.14766 (6)
0.16623 (6)
0.06967 (6)
0.04538 (6)
0.11920 (6)
0.08837 (6)
0.26520 (6)
0.24495 (6)
0.16200 (6)
0.1999 (12)
0.1476 (13)
0.15298 (6)
0.06165 (6)
0.43431 (6)
0.41208 (6)
0.34726 (6)
0.32796 (6)
0.21309 (6)
0.23789 (6)
0.35204 (6)
0.37939 (6)
0.41920 (6)
0.31793 (6)
0.31456 (6)
0.2775 (11)
0.3269 (14)
0.17872 (7)
0.14640 (7)
0.00421 (7)
0.19043 (7)
0.35032 (7)
0.29721 (7)
0.49232 (7)
0.27868 (7)
0.16489 (8)
0.18415 (8)
0.19115 (8)
0.1870

0.01429 (7)
0.0216 (3)
0.0215 (3)
0.0203 (3)
0.0210 (3)
0.0223 (3)
0.0191 (3)
0.0245 (3)
0.0220 (3)
0.0164 (3)
0.046 (8)*
0.069 (11)*
0.0210 (3)
0.0183 (3)
0.0217 (3)
0.0193 (3)
0.0222 (3)
0.0205 (3)
0.0236 (3)
0.0217 (3)
0.0243 (4)
0.0207 (3)
0.0187 (3)
0.0217 (3)
0.0160 (3)
0.035 (7)*
0.081 (12)*
0.0171 (4)
0.0172 (4)
0.0181 (4)
0.0195 (4)
0.0166 (4)
0.0168 (4)
0.0193 (4)
0.0179 (4)
0.0169 (4)
0.0169 (4)
0.0186 (4)
0.022%*



Cc4
H4
G5
Co
H6
C7
H7
C8
H8A
H8B
H8C
Cc9
C10
Cl11
H11
Ci12
HI12
C13
Cl4
H14
C15
HI15
Cl16
HI6A
H16B
H16C
C17
C18
C19
HI19
C20
H20
C21
C22
H22
C23
H23
C24
H24A

~0.1182 (2)
~0.2045
~0.0241 (2)
0.1028 (2)
0.1662
0.1363 (2)
0.2218
~0.0587 (2)
0.0082
~0.0667
~0.1395
0.2572 (2)
0.3218 (2)
0.2489 (2)
0.1593
0.3087 (2)
0.2587
0.4422 (2)
0.5145 (2)
0.6037
0.4551 (2)
0.5054
0.5066 (3)
0.4432
0.5447
0.5728
0.0039 (2)
~0.0438 (2)
~0.1414 (2)
~0.1782
~0.1848 (2)
~0.2504
~0.1322 (2)
~0.0330 (2)
0.0050
0.0104 (2)
0.0764
~0.1783 (2)
~0.1075

-0.20697 (12)
-0.2217
-0.25999 (12)
~0.23687 (12)
-0.2718
-0.16242 (12)
-0.1479
-0.33925 (12)
-0.3707
-0.3431
-0.3545
0.15832 (11)
0.19464 (11)
0.23152 (12)
0.2321
0.26728 (13)
0.2920
0.26688 (12)
0.22896 (13)
0.2270
0.19386 (12)
0.1695
0.30636 (14)
0.3328
0.2708
0.3407
0.30073 (11)
0.37802 (12)
0.39756 (13)
0.3622
0.46928 (13)
0.4813
0.52330 (13)
0.50357 (13)
0.5391
0.43205 (12)
0.4200
0.60127 (13)
0.6352
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0.20415 (9)
0.2088
0.21033 (9)
0.20604 (9)
0.2120
0.19306 (9)
0.1903
0.21777 (10)
0.2316
0.1834
0.2431
0.03538 (8)
—0.02273 (8)
—-0.06148 (9)
—-0.0513
—0.11504 (9)
—0.1403
—0.13162 (9)
—-0.09326 (9)
-0.1037
—0.03941 (9)
-0.0142
—0.18978 (9)
-0.2097
-0.2059
—0.1909
0.09722 (8)
0.08131 (8)
0.05159 (10)
0.0412
0.03717 (10)
0.0172
0.05200 (9)
0.08122 (10)
0.0911
0.09590 (9)
0.1157
0.03638 (11)
0.0311

0.0208 (5)
0.025%
0.0208 (5)
0.0216 (5)
0.026%
0.0201 (5)
0.024*
0.0281 (5)
0.042%
0.042%
0.042%
0.0165 (4)
0.0171 (4)
0.0210 (5)
0.025%
0.0248 (5)
0.030%
0.0233 (5)
0.0238 (5)
0.029%
0.0201 (5)
0.024*
0.0347 (6)
0.052%
0.052%
0.052*
0.0171 (4)
0.0178 (4)
0.0274 (5)
0.033*
0.0298 (5)
0.036%
0.0260 (5)
0.0281 (5)
0.034%
0.0231 (5)
0.028*
0.0342 (6)
0.051%



H24B
H24C
C25
C26
C27
H27
C28
H28
C29
C30
H30
C31
H31
C32
H32A
H32B
H32C
C33
H33
C34
H34
C35
H35
C36
C37
H37
C38
H38
C39
H39
C40
H40
C41
C42
H42
C43
C44
H44A
H44B

~0.2463
~0.2105
0.1568 (2)
0.1452 (2)
0.0350 (2)
~0.0304
0.0225 (3)
~0.0509
0.1168 (3)
0.2254 (3)
0.2900
0.2404 (2)
0.3150
0.0996 (3)
0.0816
0.1775
0.0286
~0.2241 (2)
~0.1566
~0.3392 (2)
~0.3481
~0.4409 (2)
~0.5198
~0.42287 (19)
~0.30381 (19)
~0.2914
0.4733 (2)
0.4031
0.5722 (2)
0.5682
0.6768 (2)
0.7433
0.6813 (2)
0.5773 (2)
0.5799
0.79495 (19)
0.7643 (2)
0.7213
0.8267

0.6057
0.6127
0.05343 (12)
0.00386 (12)
0.00399 (14)
0.0362
-0.04345 (15)
-0.0419
-0.09347 (14)
~0.09338 (14)
-0.1264
~0.04492 (13)
-0.0455
~0.14617 (17)
~0.1187
-0.1726
~0.1808
0.07042 (11)
0.0398
0.06135 (12)
0.0256
0.10575 (12)
0.0997
0.15955 (11)
0.16563 (11)
0.2021
~0.04641 (12)
-0.0693
~0.08989 (12)
~0.1408
-0.05651 (12)
-0.0848
0.02013 (11)
0.05918 (11)
0.1104
0.06378 (11)
0.00135 (13)
-0.0388
-0.0203

186

0.0648
0.0033
0.27750 (9)
0.33574 (9)
0.37437 (9)
0.3645
0.42726 (10)
0.4527
0.44339 (10)
0.40479 (11)
0.4146
0.35141 (10)
0.3263
0.50102 (11)
0.5257
0.5060
0.5080
0.22842 (9)
0.2383
0.26569 (9)
0.3000
0.25143 (9)
0.2756
0.20030 (8)
0.16559 (8)
0.1315
0.17108 (9)
0.1985
0.15759 (9)
0.1756
0.11698 (9)
0.1066
0.09173 (8)
0.10813 (8)
0.0915
0.05116 (8)
~0.01427 (9)
0.0173
~0.0362

0.051%
0.051%
0.0187 (4)
0.0204 (5)
0.0300 (5)
0.036*
0.0391 (7)
0.047*
0.0361 (7)
0.0367 (7)
0.044%
0.0281 (5)
0.034*
0.0553 (9)
0.083*
0.083*
0.083*
0.0183 (4)
0.022%
0.0214 (5)
0.026%
0.0199 (5)
0.024%
0.0155 (4)
0.0161 (4)
0.019%
0.0190 (4)
0.023*
0.0213 (5)
0.026%
0.0211 (5)
0.025%
0.0164 (4)
0.0160 (4)
0.019%
0.0159 (4)
0.0240 (5)
0.029%
0.029%



C45
H45A
H45B
H45C
C46
H46A
H46B
C47
H47A
H47B
H47C
C48
C49
H49A
H49B
C50
H50A
H50B
H50C
Cs1
HS51A
H51B
C52
H52A
H52B
H52C
C53
C54
C55
HS55
C56
H56
C57
C58
HS58
C59
H59
C60
H60A

0.6646 (2)
0.6249
0.7061
0.5995
0.9449 (2)
0.9768
1.0140
0.9114 (2)
0.9843
0.8905
0.8383
0.47036 (19)
0.3529 (2)
0.3339
0.2745
0.3893 (2)
0.3243
0.3954
0.4714
0.5357 (2)
0.5711
0.4816
0.6457 (2)
0.6961
0.6113
0.6997
0.2385 (2)
0.1792 (2)
0.0468 (2)
~0.0082
~0.0045 (2)
~0.0938
0.0741 (2)
0.2070 (2)
0.2618
0.2591 (2)
0.3483
0.0182 (3)
0.0653

0.03952 (14)
0.0046
0.0796
0.0586
0.09632 (12)
0.0736
0.0968
0.17535 (13)
0.2008
0.2002
0.1753
0.20863 (12)
0.32107 (13)
0.3552
0.2913
0.36527 (14)
0.4005
0.3323
0.3911
0.29619 (13)
0.2529
0.3197
0.34963 (14)
0.3623
0.3937
0.3268
0.36444 (11)
0.31129 (11)
0.30495 (12)
0.3327
0.25787 (13)
0.2550
0.21472 (12)
0.21989 (12)
0.1908
0.26750 (12)
0.2703
0.16500 (14)
0.1203
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—0.04705 (10)
—0.0587
—0.0783
-0.0250
—-0.03440 (9)
—0.0618
—0.0151
—0.06227 (10)
—-0.0896
-0.0359
-0.0789
0.18015 (8)
0.16928 (10)
0.1895
0.1756
0.10934 (10)
0.0993
0.0886
0.1020
0.22146 (9)
0.2448
0.2446
0.18583 (11)
0.2082
0.1639
0.1627
0.44399 (8)
0.49916 (8)
0.51870 (9)
0.4968
0.57045 (9)
0.5829
0.60428 (9)
0.58382 (9)
0.6052
0.53229 (9)
0.5196
0.66114 (10)
0.6696

0.0317 (6)
0.047*
0.047*
0.047*
0.0228 (5)
0.027*
0.027*
0.0287 (5)
0.043*
0.043*
0.043*
0.0162 (4)
0.0244 (5)
0.029*
0.029*
0.0342 (6)
0.051°%*
0.051°%*
0.051°*
0.0248 (5)
0.030*
0.030*
0.0342 (6)
0.051*
0.051°*
0.051°%*
0.0167 (4)
0.0170 (4)
0.0204 (5)
0.024*
0.0240 (5)
0.029*
0.0238 (5)
0.0232 (5)
0.028*
0.0219 (5)
0.026%*
0.0340 (6)
0.051°*



H60B
H60C
C61
Co2
C63
H63
Co4
H64
C65
Co66
H66
co67
H67
C68
H68A
H68B
H68C
C69
C70
C71
H71
C72
H72
C73
C74
H74
C75
H75
C76
H76A
H76B
H76C
C77
C78
C79
H79
C80
H80
C81

~0.0713
0.0250
0.4106 (2)
0.4477 (2)
0.3573 (2)
0.2711
0.3946 (2)
0.3330
0.5228 (2)
0.6129 (2)
0.6992
0.5759 (2)
0.6378
0.5636 (2)
0.5172
0.6550
0.5446
0.3274 (2)
0.3331 (2)
0.2283 (2)
0.1515
0.2373 (2)
0.1654
0.3505 (2)
0.4538 (2)
0.5302
0.4457 (2)
0.5166
0.3644 (3)
0.4412
0.2900
0.3709
0.4867 (2)
0.5223 (2)
0.4467 (2)
0.3736
0.4790 (2)
0.4263
0.5883 (2)

0.1529
0.1901
0.57161 (12)
0.65083 (11)
0.70589 (12)
0.6941
0.77828 (12)
0.8145
0.79759 (12)
0.74237 (12)
0.7541
0.67020 (12)
0.6342
0.87545 (12)
0.9104
0.8835
0.8821
0.51141 (12)
0.56018 (12)
0.60070 (12)
0.5965
0.64770 (13)
0.6738
0.65661 (13)
0.61449 (14)
0.6182
0.56714 (13)
0.5395
0.71158 (14)
0.7426
0.7418
0.6852
0.24556 (12)
0.16569 (12)
0.11043 (12)
0.1228
0.03679 (13)
0.0004
0.01624 (13)
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0.6637
0.6864
0.33415 (8)
0.32589 (8)
0.32052 (9)
0.3220
0.31296 (9)
0.3095
0.31052 (9)
0.31522 (9)
0.3134
0.32261 (8)
0.3254
0.30437 (10)
0.2800
0.2900
0.3392
0.20306 (9)
0.14482 (8)
0.12891 (9)
0.1540
0.07557 (10)
0.0654
0.03725 (9)
0.05329 (9)
0.0280
0.10592 (9)
0.1155
~0.01987 (10)
~0.0283
~0.0223
~0.0452
0.37353 (8)
0.39390 (9)
0.38984 (9)
0.3744
0.40862 (10)
0.4060
0.43122 (10)

0.051%
0.051%
0.0165 (4)
0.0158 (4)
0.0202 (5)
0.024*
0.0220 (5)
0.026%
0.0200 (5)
0.0202 (5)
0.024*
0.0183 (4)
0.022%
0.0278 (5)
0.042%
0.042%
0.042%
0.0179 (4)
0.0190 (4)
0.0229 (5)
0.027*
0.0272 (5)
0.033*
0.0272 (5)
0.0304 (6)
0.036%
0.0255 (5)
0.031*
0.0355 (6)
0.053*
0.053*
0.053*
0.0185 (4)
0.0198 (5)
0.0245 (5)
0.029%
0.0287 (5)
0.034*
0.0277 (5)



C82
H82
C83
HS83
C84
H84A
H84B
H84C
C85
H85
C86
C87
H87
C88
H88
C89
H89
C90
H90
Co1
H91
C92
H92
C93
Co4
H94
C95
C96
HO96A
H96B
Cc97
HO97A
H97B
H97C
C98
HO98A
HO98B
C99
HO99A

0.6634 (3)
0.7368
0.6311 (2)
0.6833
0.6237 (3)
0.5581
0.6300
0.7055
~0.08494 (19)
~0.0835
~0.19401 (19)
~0.1961 (2)
~0.2671
~0.0908 (2)
~0.0906
0.0139 (2)
0.0848
0.7032 (2)
0.6323
0.8177 (2)
0.8227
0.9247 (2)
1.0036
0.9114 (2)
0.79259 (19)
0.7838
0.69637 (19)
0.7140 (2)
0.6495
0.7400
0.8309 (2)
0.8634
0.8972
0.8062
0.5546 (2)
0.4857
0.5175
0.6063 (2)
0.5389

0.07218 (14)
0.0600
0.14594 (13)
0.1824

—-0.06375 (13)

-0.0947
-0.0773
-0.0702
0.47597 (12)
0.4250
0.50452 (12)
0.58115 (12)
0.6026
0.62472 (12)
0.6760
0.59133 (12)
0.6211
0.48943 (11)
0.5181
0.50526 (12)
0.5434
0.46414 (12)
0.4752
0.40577 (11)
0.39322 (11)
0.3540
0.45079 (12)
0.48486 (13)
0.4891
0.5346
0.44791 (14)
0.4759
0.4460
0.3984
0.38594 (13)
0.3888
0.3950
0.30848 (14)
0.2732
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0.43503 (11)
0.4503
0.41647 (10)
0.4193
0.45167 (11)
0.4481
0.4892
0.4307
0.38283 (8)
0.3899
0.40655 (8)
0.39485 (9)
0.4099
0.36043 (9)
0.3515
0.33947 (9)
0.3167
0.24927 (8)
0.2412
0.21137 (9)
0.1783
0.22288 (9)
0.1985
0.27179 (8)
0.30731 (8)
0.3400
0.44036 (8)
0.52104 (9)
0.5512
0.4963
0.54251 (10)
0.5617
0.5127
0.5668
0.52469 (9)
0.5046
0.5582
0.53846 (10)
0.5620

0.0346 (6)
0.042%
0.0289 (5)
0.035%
0.0393 (7)
0.059%
0.059%
0.059%
0.0156 (4)
0.019%
0.0159 (4)
0.0196 (5)
0.023*
0.0211 (5)
0.025%
0.0186 (4)
0.022%
0.0180 (4)
0.022%
0.0211 (5)
0.025%
0.0195 (4)
0.023*
0.0159 (4)
0.0160 (4)
0.019%
0.0160 (4)
0.0246 (5)
0.030*
0.030*
0.0290 (5)
0.044*
0.044*
0.044*
0.0257 (5)
0.031%
0.031*
0.0317 (6)
0.048*



H99B
H99C
C100
C101
HIO0A
H10B
C102
HI10H
HI10I
H10J
C103
H10C
H10D
C104
HIOE
HIOF
H10G

0.6779
0.6348

0.01980 (19)

0.1292 (2)
0.2107
0.1446
0.0828 (2)
0.1444
0.0003
0.0742
~0.0447 (2)
0.0103
~0.0790
~0.1561 (2)
~0.2054
~0.2109
~0.1227

0.3061
0.2971
0.35729 (12)
0.24234 (12)
0.2691
0.2056
0.20352 (14)
0.1678
0.1787
0.2393
0.27293 (13)
0.2505
0.3171
0.21903 (13)
0.2081
0.2407
0.1741

0.5564
0.5056
0.29004 (8)
0.30289 (9)
0.2970
0.2848
0.36308 (10)
0.3768
0.3692
0.3815
0.24597 (9)
0.2223
0.2231
0.27990 (10)
0.2564
0.3036
0.3012

0.048*
0.048*
0.0156 (4)
0.0228 (5)
0.027*
0.027*
0.0324 (6)
0.049*
0.049%*
0.049%*
0.0232 (5)
0.028*
0.028*
0.0298 (6)
0.045%*
0.045*
0.045*

Ek Cizelge 18. (12) kristalinin atomik yerdegistirme parametreleri (Az)

Mnl
Mn2
Mn3
Mn4
o1
02
03
04
05
06
o7
08
09
010
Ol11
012

Ull

0.01369 (16) 0.01606 (16)
0.01361 (16) 0.01591 (16)
0.01195 (15) 0.01724 (16)
0.01224 (16) 0.01742 (16)

0.0193 (8)
0.0157 (8)
0.0197 (8)
0.0171 (8)
0.0234 (8)
0.0197 (8)
0.0248 (9)
0.0181 (8)
0.0179 (8)
0.0223 (8)
0.0180 (8)
0.0158 (8)

U22

0.0177 (8)
0.0183 (8)
0.0242 (8)
0.0281 (9)
0.0175 (8)
0.0154 (7)
0.0285 (9)
0.0301 (9)
0.0170 (8)
0.0192 (8)
0.0212 (8)
0.0331 (9)

U33

U12

0.01613 (16) 0.00008 (12)
0.01577 (16) 0.00055 (12)
0.01632 (16) 0.00047 (12)
0.01566 (16) 0.00045 (12)

0.0293 (9)
0.0322 (9)
0.0175 (8)
0.0206 (8)
0.0283 (9)
0.0243 (8)
0.0197 (8)
0.0177 (8)
0.0169 (8)
0.0252 (8)
0.0196 (8)
0.0180 (8)

0.0016 (6)
~0.0017 (6)
0.0028 (6)
~0.0017 (7)
0.0012 (6)
~0.0007 (6)
0.0076 (7)
0.0011 (7)
0.0024 (6)
~0.0021 (6)
~0.0012 (6)
~0.0028 (7)
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U13

~0.00361 (12)
~0.00323 (12)
~0.00281 (12)
~0.00275 (12)

~0.0071 (7)
~0.0047 (7)
~0.0042 (6)
~0.0013 (6)
~0.0121 (7)
~0.0073 (6)
~0.0033 (7)
~0.0040 (6)
~0.0051 (6)
~0.0095 (7)
~0.0056 (6)
~0.0012 (6)

U23
~0.00779 (13)
~0.00843 (13)
~0.00939 (13)
~0.00872 (13)
—0.0088 (7)
-0.0106 (7)
-0.0075 (7)
-0.0129 (7)
—0.0069 (7)
-0.0078 (6)
—0.0087 (7)
-0.0078 (7)
—0.0084 (7)
—0.0093 (7)
-0.0108 (6)
-0.0117 (7)



013
o14
O15
ol16
017
018
019
020
021
022
N1
N2
N3
N4
N5
N6
N7
N8
Cl1
C2
C3
C4
G5
Co
C7
C8
Cc9
C10
Cl1
Cl12
C13
Cl4
C15
Cl16
C17
C18
C19
C20
C21

0.0181 (8)
0.0190 (8)
0.0156 (8)
0.0215 (8)
0.0189 (8)
0.0247 (9)
0.0186 (8)
0.0155 (7)
0.0201 (8)
0.0171 (8)
0.0189 (9)
0.0170 (9)
0.0197 (9)
0.0161 (9)
0.0156 (9)
0.0168 (9)
0.0160 (9)
0.0173 (9)
0.0172 (11)
0.0195 (11)
0.0170 (11)
0.0183 (11)
0.0283 (12)
0.0230 (12)
0.0185 (11)
0.0353 (14)
0.0199 (11)
0.0220 (11)
0.0197 (11)
0.0327 (13)
0.0340 (13)
0.0184 (11)
0.0195 (11)
0.0463 (16)
0.0186 (11)
0.0174 (11)
0.0270 (13)
0.0261 (13)
0.0273 (13)

0.0220 (8)
0.0193 (8)
0.0210 (8)
0.0279 (9)
0.0281 (9)
0.0191 (8)
0.0177 (8)
0.0256 (8)
0.0226 (8)
0.0180 (8)
0.0196 (9)
0.0184 (9)
0.0193 (9)
0.0232 (10)
0.0197 (9)
0.0179 (9)
0.0274 (10)
0.0200 (9)
0.0189 (11)
0.0170 (10)
0.0205 (11)
0.0219 (11)
0.0163 (11)
0.0196 (11)
0.0197 (11)
0.0197 (12)
0.0148 (10)
0.0146 (10)
0.0248 (12)
0.0243 (12)
0.0201 (11)
0.0319 (13)
0.0246 (12)
0.0360 (15)
0.0161 (10)
0.0185 (11)
0.0223 (12)
0.0277 (13)
0.0214 (12)

0.0177 (8)
0.0323 (9)
0.0284 (9)
0.0193 (8)
0.0181 (8)
0.0307 (9)
0.0279 (9)
0.0188 (8)
0.0294 (9)
0.0151 (8)
0.0170 (9)
0.0182 (9)
0.0183 (9)
0.0257 (10)
0.0169 (9)
0.0179 (9)
0.0171 (9)
0.0223 (10)
0.0167 (10)
0.0148 (10)
0.0185 (11)
0.0220 (11)
0.0179 (11)
0.0221 (12)
0.0229 (11)
0.0301 (13)
0.0185 (11)
0.0170 (10)
0.0212 (11)
0.0225 (12)
0.0171 (11)
0.0216 (12)
0.0177 (11)
0.0188 (12)
0.0151 (10)
0.0164 (10)
0.0368 (14)
0.0364 (14)
0.0230 (12)

0.0013 (6)  —0.0028 (6)
0.0023 (6)  —0.0055 (7)
-0.0019 (6) —0.0032 (6)
0.0078 (7)  —0.0035 (6)
0.0040 (7)  —0.0021 (6)
-0.0009 (7) —0.0136 (7)
0.0000 (6)  —0.0067 (6)
-0.0005 (6) —0.0053 (6)
~0.0015 (6) —0.0091 (7)
0.0023 (6)  —0.0037 (6)
0.0013 (7)  —0.0048 (7)
-0.0009 (7) —0.0062 (7)
0.0004 (7)  —0.0038 (7)
0.0042 (7)  —0.0068 (8)
0.0011 (7)  —0.0047 (7)
0.0002 (7)  —0.0033 (7)
0.0022 (8)  —0.0024 (7)
0.0030 (7)  —0.0063 (7)
0.0009 (8)  —0.0019 (8)
0.0006 (8)  —0.0033 (8)
0.0001 (9)  —0.0018 (8)
-0.0048 (9) —0.0015 (9)
~0.0035 (9) —0.0045 (9)
0.0040 (9)  —0.0056 (9)
~0.0016 (9) —0.0048 (9)
-0.0025 (10) —0.0080 (11)
—0.0004 (8) —0.0028 (9)
~0.0008 (8) —0.0035 (9)
0.0034 (9)  —0.0059 (9)
0.0068 (10) —0.0126 (10)
—0.0031 (10) —0.0027 (10)
~0.0036 (10) —0.0006 (9)
-0.0003 (9) —0.0037 (9)
~0.0075 (12) —0.0016 (11)
—0.0006 (8) —0.0008 (8)
0.0002 (9)  0.0000 (8)
0.0034 (10) —-0.0125 (11)
0.0074 (10) —0.0114 (11)
0.0048 (10)  0.0050 (10)
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-0.0072 (6)
-0.0139 (7)
-0.0133 (7)
-0.0061 (7)
-0.0089 (7)
-0.0056 (7)
-0.0093 (7)
—0.0111 (7)
-0.0153 (7)
-0.0081 (6)
-0.0107 (8)
—0.0071 (8)
-0.0103 (8)
-0.0155 (8)
-0.0086 (7)
-0.0091 (7)
-0.0115 (8)
-0.0135 (8)
-0.0093 (9)
-0.0062 (9)
-0.0075 (9)
-0.0082 (9)
-0.0058 (9)
-0.0062 (9)
-0.0077 (9)
~0.0084 (10)
-0.0109 (9)
~0.0084 (9)
~0.0105 (10)
~0.0108 (10)
—0.0090 (9)
-0.0110 (10)
—0.0090 (9)
-0.0073 (11)
-0.0047 (8)
-0.0061 (9)
~0.0116 (11)
-0.0093 (11)
~0.0049 (10)



C22
C23
C24
C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
C44
C45
C46
C47
C48
C49
C50
Cs1
C52
C53
C54
C55
C56
C57
C58
C59
C60

0.0346 (14)
0.0248 (12)
0.0328 (14)
0.0224 (12)
0.0238 (12)
0.0369 (15)
0.0489 (18)
0.0511 (18)
0.0416 (16)
0.0267 (13)
0.088 (3)

0.0187 (11)
0.0259 (12)
0.0179 (11)
0.0149 (10)
0.0179 (11)
0.0173 (11)
0.0238 (12)
0.0226 (12)
0.0176 (11)
0.0192 (11)
0.0140 (10)
0.0320 (13)
0.0306 (14)
0.0230 (12)
0.0297 (13)
0.0135 (10)
0.0200 (12)
0.0302 (14)
0.0236 (12)
0.0260 (13)
0.0190 (11)
0.0194 (11)
0.0193 (11)
0.0195 (12)
0.0339 (14)
0.0296 (13)
0.0201 (11)
0.0466 (16)

0.0213 (12)
0.0210 (11)
0.0240 (13)
0.0182 (11)
0.0188 (11)
0.0299 (13)
0.0406 (16)
0.0326 (14)
0.0293 (14)
0.0288 (13)
0.0488 (19)
0.0153 (10)
0.0164 (11)
0.0219 (11)
0.0180 (10)
0.0173 (10)
0.0193 (11)
0.0149 (10)
0.0207 (11)
0.0193 (11)
0.0156 (10)
0.0204 (11)
0.0257 (12)
0.0350 (14)
0.0285 (12)
0.0298 (13)
0.0199 (11)
0.0258 (12)
0.0300 (14)
0.0309 (13)
0.0370 (15)
0.0179 (11)
0.0163 (10)
0.0214 (11)
0.0270 (12)
0.0190 (11)
0.0197 (11)
0.0239 (12)
0.0286 (13)

0.0307 (13)
0.0254 (12)
0.0397 (15)
0.0190 (11)
0.0194 (11)
0.0223 (12)
0.0227 (13)
0.0220 (13)
0.0371 (15)
0.0284 (13)
0.0237 (15)
0.0232 (11)
0.0196 (11)
0.0203 (11)
0.0183 (11)
0.0155 (10)
0.0201 (11)
0.0243 (12)
0.0245 (12)
0.0168 (10)
0.0160 (10)
0.0163 (10)
0.0222 (12)
0.0400 (15)
0.0178 (11)
0.0243 (12)
0.0149 (10)
0.0352 (13)
0.0400 (15)
0.0333 (13)
0.0519 (17)
0.0168 (10)
0.0187 (11)
0.0213 (11)
0.0254 (12)
0.0200 (11)
0.0235 (12)
0.0244 (12)
0.0246 (13)

0.0005 (10)
0.0010 (9)
0.0092 (11)
-0.0020 (9)
~0.0049 (9)
0.0016 (11)
-0.0093 (13)
-0.0196 (13)
~0.0065 (12)
-0.0056 (10)
-0.0261 (18)
0.0000 (8)
-0.0045 (9)
-0.0041 (9)
-0.0024 (8)
~0.0008 (8)
-0.0013 (9)
0.0008 (9)
0.0063 (9)
0.0005 (8)
0.0006 (8)
0.0041 (8)
0.0028 (10)
0.0027 (11)
0.0020 (10)
~0.0040 (11)
-0.0014 (8)
0.0069 (10)
~0.0003 (11)
0.0088 (10)
0.0011 (11)
0.0003 (9)
—0.0006 (8)
0.0008 (9)
~0.0048 (10)
-0.0076 (10)
0.0037 (10)
0.0015 (9)
~0.0117 (12)
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~0.0039 (11)
~0.0069 (10)
0.0024 (12)
~0.0046 (9)
~0.0063 (9)
~0.0015 (11)
0.0027 (12)
~0.0120 (12)
~0.0240 (13)
~0.0084 (10)
~0.0187 (15)
~0.0066 (9)
~0.0017 (9)
0.0011 (9)
~0.0037 (8)
~0.0047 (8)
~0.0060 (9)
~0.0080 (9)
~0.0087 (9)
~0.0066 (8)
~0.0070 (8)
~0.0058 (8)
~0.0078 (10)
~0.0156 (12)
0.0003 (9)
~0.0060 (10)
0.0004 (8)
~0.0102 (10)
~0.0114 (12)
~0.0118 (10)
~0.0151 (12)
~0.0021 (8)
~0.0044 (8)
~0.0043 (9)
~0.0004 (9)
~0.0040 (10)
~0.0106 (10)
~0.0052 (9)
~0.0068 (11)

~0.0131 (11)
-0.0092 (10)
~0.0088 (12)
-0.0102 (9)
~0.0058 (9)
-0.0100 (11)
~0.0087 (12)
-0.0015 (11)
0.0015 (12)
~0.0068 (11)
0.0022 (13)
—0.0080 (9)
-0.0042 (9)
-0.0101 (9)
-0.0117 (9)
-0.0077 (9)
—0.0047 (9)
-0.0036 (9)
~0.0118 (10)
-0.0101 (9)
-0.0068 (8)
-0.0087 (9)
-0.0169 (10)
~0.0218 (12)
~0.0114 (10)
-0.0053 (11)
-0.0072 (9)
-0.0183 (11)
~0.0057 (12)
-0.0257 (11)
-0.0267 (13)
—0.0111 (9)
-0.0102 (9)
~0.0080 (9)
~0.0103 (10)
~0.0086 (9)
~0.0085 (10)
-0.0112 (10)
~0.0051 (11)



C61
Co62
C63
Co4
C65
C66
Co67
C68
C69
C70
C71
C72
C73
C74
C75
C76
C77
C78
C79
C80
C81
C82
C83
C84
C85
C86
C87
C88
C89
C90
C91
C92
C93
Co4
C95
C96
Cc97
C98
C99

0.0168 (11)
0.0180 (11)
0.0150 (11)
0.0215 (12)
0.0228 (12)
0.0180 (11)
0.0182 (11)
0.0296 (13)
0.0189 (11)
0.0237 (12)
0.0212 (12)
0.0311 (13)
0.0383 (15)
0.0307 (14)
0.0269 (13)
0.0464 (17)
0.0182 (11)
0.0223 (12)
0.0273 (13)
0.0380 (15)
0.0354 (14)
0.0329 (15)
0.0296 (13)
0.0519 (18)
0.0170 (11)
0.0136 (10)
0.0174 (11)
0.0216 (12)
0.0174 (11)
0.0186 (11)
0.0239 (12)
0.0151 (11)
0.0167 (10)
0.0170 (11)
0.0119 (10)
0.0280 (13)
0.0289 (13)
0.0191 (12)
0.0274 (13)

0.0197 (11)
0.0172 (10)
0.0239 (11)
0.0193 (11)
0.0199 (11)
0.0219 (11)
0.0205 (11)
0.0200 (12)
0.0180 (11)
0.0177 (11)
0.0216 (11)
0.0212 (12)
0.0231 (12)
0.0387 (15)
0.0274 (13)
0.0319 (14)
0.0186 (11)
0.0179 (11)
0.0228 (12)
0.0194 (12)
0.0200 (12)
0.0267 (13)
0.0205 (12)
0.0225 (13)
0.0172 (10)
0.0228 (11)
0.0244 (12)
0.0155 (11)
0.0186 (11)
0.0170 (11)
0.0181 (11)
0.0205 (11)
0.0170 (10)
0.0170 (10)
0.0218 (11)
0.0331 (13)
0.0365 (14)
0.0404 (14)
0.0345 (14)

0.0154 (10)
0.0134 (10)
0.0236 (12)
0.0268 (12)
0.0175 (11)
0.0211 (11)
0.0171 (11)
0.0337 (14)
0.0189 (11)
0.0168 (11)
0.0263 (12)
0.0306 (13)
0.0214 (12)
0.0187 (12)
0.0213 (12)
0.0253 (13)
0.0171 (11)
0.0196 (11)
0.0249 (12)
0.0311 (13)
0.0262 (13)
0.0471 (16)
0.0397 (15)
0.0447 (17)
0.0163 (10)
0.0160 (10)
0.0233 (11)
0.0303 (12)
0.0215 (11)
0.0217 (11)
0.0193 (11)
0.0222 (11)
0.0196 (11)
0.0159 (10)
0.0176 (10)
0.0196 (11)
0.0314 (13)
0.0173 (11)
0.0287 (13)

0.0009 (8)  0.0000 (8)
-0.0001 (8) —0.0020 (8)
-0.0016 (9) —0.0037 (9)
0.0046 (9)  —0.0061 (9)
-0.0035 (9) —0.0030 (9)
-0.0060 (9) —0.0038 (9)
0.0020 (9)  —0.0040 (8)
—0.0031 (10) —0.0081 (11)
—0.0012 (9) —0.0038 (9)
-0.0010 (9) —0.0052 (9)
0.0016 (9)  —0.0062 (9)
0.0039 (10) —-0.0163 (11)
-0.0035 (11) —0.0109 (11)
~0.0002 (11) —0.0013 (10)
0.0055 (10) —0.0062 (10)
—0.0074 (12) -0.0144 (12)
—0.0011 (9) —-0.0011 (8)
0.0002 (9)  —0.0029 (9)
-0.0016 (10) —0.0067 (10)
-0.0035 (10) —0.0069 (11)
0.0021 (10) —0.0011 (11)
0.0079 (11) —-0.0181 (12)
0.0007 (10) —0.0135 (11)
0.0081 (12) —0.0090 (14)
0.0006 (8)  —0.0051 (8)
0.0022 (8)  —0.0057 (8)
0.0071 (9)  —0.0074 (9)
0.0032 (9)  —0.0105 (10)
—0.0015 (9) —0.0068 (9)
0.0016 (9)  —0.0056 (9)
-0.0030 (9) —0.0025 (9)
-0.0043 (9) 0.0014 (9)
0.0004 (8)  —0.0040 (8)
~0.0002 (8) —0.0027 (8)
0.0045 (8)  —0.0046 (8)
0.0038 (10) —0.0052 (9)
0.0054 (11) —=0.0134 (11)
~0.0013 (10) —0.0013 (9)
~0.0051 (11) —0.0086 (11)
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-0.0109 (9)
-0.0073 (8)
-0.0103 (10)
~0.0092 (10)
-0.0067 (9)
-0.0073 (9)
-0.0072 (9)
~0.0075 (10)
~0.0087 (9)
-0.0067 (9)
-0.0078 (10)
~0.0049 (10)
~0.0057 (10)
~0.0074 (11)
~0.0064 (10)
~0.0009 (11)
-0.0053 (9)
-0.0076 (9)
~0.0089 (10)
~0.0111 (10)
-0.0085 (10)
-0.0107 (12)
-0.0103 (11)
-0.0136 (12)
-0.0093 (9)
-0.0113 (9)
~0.0149 (10)
-0.0101 (10)
-0.0070 (9)
-0.0102 (9)
-0.0042 (9)
—0.0085 (9)
-0.0133 (9)
-0.0081 (9)
-0.0102 (9)
-0.0176 (10)
-0.0203 (12)
-0.0101 (10)
-0.0024 (11)



C100 0.0110 (10) 0.0210(11) 0.0152 (10) —0.0016 (8) 0.0013 (8)  —0.0087 (9)

C101 0.0208 (12) 0.0235(12) 0.0315 (13) 0.0064 (9) —-0.0113 (10) —0.0157 (10)
C102 0.0308 (14) 0.0304 (14) 0.0337 (14) —0.0001 (11) —0.0121 (11) —0.0045 (11)
C103 0.0268 (12) 0.0272 (12) 0.0282 (12) 0.0072 (10) -0.0134 (10) —-0.0217 (10)
C104 0.0266 (13) 0.0288 (13) 0.0458 (15) 0.0027 (10) -0.0162 (11) —-0.0228 (12)

Ek Cizelge 19. (12) kristalinin geometrik parametreleri (A, )

Mnl—O02 2.1528 (14) C41—C40 1.393 (3)
Mnl1—O3 2.1429 (15) C41—C42 1.391 (3)
Mnl1—O8 2.1743 (15) C41—C43 1.498 (3)
Mnl1—09 2.1848 (15) C42—N2 1.336 (3)
Mnl1—O010 2.1936 (14) C42—H42 0.9300
Mnl1—N2 2.2854 (18) C43—O011" 1.246 (2)
Mn2—O1 2.1482 (15) C44—C45 1.511 (3)
Mn2—04 2.1197 (15) C44—H44A 0.9700
Mn2—06 2.1694 (14) C44—H44B 0.9700
Mn2—09 2.2026 (14) C45—H45A 0.9600
Mn2—O11 2.2109 (13) C45—H45B 0.9600
Mn2—N1 2.3152 (18) C45—H45C 0.9600
Mn3—O013 2.1716 (14) C46—C47 1.512 (3)
Mn3—O015 2.1608 (14) C46—H46A 0.9700
Mn3—O017 2.1898 (15) C46—H46B 0.9700
Mn3—021 2.1755 (14) C47—H47A 0.9600
Mn3—022 2.1913 (15) C47—H47B 0.9600
Mn3—N5 2.2817 (17) C47—H47C 0.9600
Mn4—O012 2.1071 (15) C48—010 1.244 (2)
Mn4—O014 2.1419 (15) C48—C36" 1.508 (3)
Mn4—019 2.1540 (15) C49—C50 1.512 (3)
Mn4—020 2.1990 (13) C49—H49A 0.9700
Mn4—022 2.2069 (14) C49—H49B 0.9700
Mn4—N6 2.2799 (18) C50—H50A 0.9600
01—Cl1 1.263 (2) C50—H50B 0.9600
02—Cl1 1.252 (2) C50—H50C 0.9600
03—C9 1.260 (2) C51—C52 1.509 (3)
04—C9 1.258 (2) C51—H51A 0.9700
05—C17 1.259 (2) C51—H51B 0.9700
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06—C17
07—C25
09—H9A
09—H9B
011—C43'
012—C53
013—C53
014—C61
015—C61
016—C69
017—C69
018—C77
019—C77

022—H22A

022—H22B
N1—C33
N1—C37
N2—C38
N3—C43
N3—C44
N3—C46
N4—C48
N4—C49
N4—C51
N5—C85
N5—C89
N6—C90
N6—C9%4
N7—C95
N7—C96
N7—C98
N8—C100
N8—C101
N8—C103
Cl—C2
Cc3—C2
C3—H3
C4—C3
C4—H4

1.271 (2)
1.257 (3)
0.94 (3)
0.937 (18)
1.246 (2)
1.258 (2)
1.261 (2)
1.264 (2)
1.248 (2)
1.260 (2)
1.262 (3)
1.256 (2)
1.263 (2)
0.92 (3)
0.98 (4)
1.338 (3)
1.340 (3)
1.343 (3)
1.338 (3)
1.473 (3)
1.470 (3)
1.327 3)
1.472 (3)
1.477 (3)
1.338 (3)
1.338 (3)
1.341 (3)
1.337 3)
1.331 (3)
1.479 (3)
1.470 (3)
1.329 (3)
1.474 (3)
1.472 (2)
1.508 (3)
1.389 (3)
0.9300
1.383 (3)
0.9300
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C52—HS52A
C52—H52B
C52—HS52C
C53—C54
C54—C55
C54—C59
C55—HS55
C56—C55
C56—C57
C56—H56
C57—C60
C58—C59
C58—C57
C58—HS58
C59—H59
C60—H60A
C60—H60B
C60—H60C
C62—C61
C62—Co67
C63—C62
C63—Co4
C63—H63
C64—Ho64
C65—C66
C65—Co4
C65—C68
C66—H66
C67—C66
C67—H67
C68—H68A
C68—H68B
C68—H68C
C70—C69
C70—C71
C70—C75
C71—C72
C71—H71
C72—C73

0.9600
0.9600
0.9600
1.504 (3)
1.383 (3)
1.394 (3)
0.9300
1.382 (3)
1.391 (3)
0.9300
1.505 (3)
1.383 3)
1.392 (3)
0.9300
0.9300
0.9600
0.9600
0.9600
1.508 (3)
1.387 3)
1.392 (3)
1.388 (3)
0.9300
0.9300
1.391 3)
1.392 (3)
1.509 (3)
0.9300
1.384 (3)
0.9300
0.9600
0.9600
0.9600
1.509 (3)
1.383 (3)
1.391 3)
1.390 (3)
0.9300
1.382 (3)



C5—C6
C5—C4
C5—C8
Co—C7
Co—Ho6
c7—C2
C7—H7
C8—HS8A
C8—HS8B
C8—HS8C
C9—C10
C10—C15
Cl11—C12
C11—C10
Cl1—H11
C12—C13
Cl12—H12
C14—C13
C14—CI15
Cl4—H14
C15—H15
C16—Cl13
Cl16—H16A
Cl6—H16B
Cl6—H16C
C18—C17
C18—C19
C18—C23
C19—H19
C20—C21
C20—C19
C20—H20
C21—C22
C21—C24
C22—C23
C22—H22
C23—H23
C24—H24A
C24—H?24B

1.390 (3)
1.391 (3)
1.507 (3)
1.387 (3)
0.9300
1.391 (3)
0.9300
0.9600
0.9600
0.9600
1.496 (3)
1.388 (3)
1.386 (3)
1.394 (3)
0.9300
1.388 (3)
0.9300
1.387 3)
1.388 (3)
0.9300
0.9300
1.505 (3)
0.9600
0.9600
0.9600
1.498 (3)
1.384 (3)
1.389 (3)
0.9300
1.385 (3)
1.387 3)
0.9300
1.391 (3)
1.504 (3)
1.383 (3)
0.9300
0.9300
0.9600
0.9600

C72—H72
C73—C74
C74—H74
C75—C74
C75—H75
C76—C73
C76—HT76A
C76—H76B
C76—H76C
C77—C78
C78—C83
C79—C78
C79—C80
C79—H79
C80—H80
C81—C80
C81—C84
C82—C81
C82—C83
C82—H82
C83—H83
C84—HS84A
C84—H84B
C84—H84C
C85—H85
C86—C85
C86—C95'
C87—C88
C87—C86
C87—H87
C88—H88
C89—C88
C89—H89
C90—H90
C91—C90
C91—C92
C91—H91
C92—H92
C93—C92

0.9300
1.385 (3)
0.9300
1.379 (3)
0.9300
1.514 (3)
0.9600
0.9600
0.9600
1.506 (3)
1.381 (3)
1.384 (3)
1.386 (3)
0.9300
0.9300
1.388 (3)
1.507 (3)
1.389 (3)
1.388 (3)
0.9300
0.9300
0.9600
0.9600
0.9600
0.9300
1.389 (3)
1.497 (3)
1.382 (3)
1.395 (3)
0.9300
0.9300
1.376 (3)
0.9300
0.9300
1.380 (3)
1.381 (3)
0.9300
0.9300
1.389 (3)



C24—H24C 0.9600 C93—C94

C25—08 1.267 (3) C93—C100"
C25—C26 1.506 (3) C94—H94
C26—C27 1.393 (3) C95—020
C26—C31 1.379 (3) C95—C86"
C27—H27 0.9300 C96—C97
C28—C27 1.380 (3) C96—H96A
C28—H28 0.9300 C96—H96B
C29—C28 1.388 (4) C97—H97A
C29—C30 1.380 (4) C97—H97B
C30—H30 0.9300 C97—H97C
C31—C30 1.394 (3) C98—C99
C31—H31 0.9300 C98—H98A
C32—C29 1.507 (3) C98—H98B
C32—H32A 0.9600 C99—H99A
C32—H32B 0.9600 C99—H99B
C32—H32C 0.9600 C99—H99C
C33—C34 1.383 (3) C100—021
C33—H33 0.9300 C100—C93'!
C34—H34 0.9300 C101—C102
C35—C34 1.380 (3) C101—H10A
C35—C36 1.387 (3) C101—H10B
C35—H35 0.9300 C102—H10H
C36—C48' 1.508 (3) C102—H10I
C37—C36 1.387 (3) C102—H10J
C37—H37 0.9300 C103—C104
C38—H38 0.9300 C103—H10C
C39—C38 1.383 (3) C103—HI10D
C39—C40 1.380 (3) C104—H10E
C39—H39 0.9300 C104—HI10F
C40—H40 0.9300 C104—H10G
02—Mn1—O08 86.85 (6) N2—C42—H42
02—Mn1—09 92.31 (6) C41—C42—H42
02—Mn1—O010 174.70 (6) 011" —C43—N3
02—Mnl1—N2 84.43 (6) 011" —C43—C41
03—Mn1—02 97.60 (6) N3—C43—C41
03—Mn1—08 175.43 (6) N3—C44—C45
03—Mn1—09 91.91 (6) N3—C44—H44A
03—Mn1—O010 86.29 (6) N3—C44—H44B
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1.386 (3)
1.502 (3)
0.9300
1.243 (2)
1.497 (3)
1.516 (3)
0.9700
0.9700
0.9600
0.9600
0.9600
1.517 (3)
0.9700
0.9700
0.9600
0.9600
0.9600
1.243 (2)
1.502 (3)
1.509 (3)
0.9700
0.9700
0.9600
0.9600
0.9600
1.512 (3)
0.9700
0.9700
0.9600
0.9600
0.9600
118.1

118.1
121.49 (19)
118.48 (18)
120.00 (18)
113.85 (19)
108.8
108.8



03—Mnl—N2
08—Mnl1—09
08—Mnl1—O010
0O8—Mnl—N2
09—Mn1—010
09—Mnl1—N2
010—Mn1—N2
01—Mn2—06
01—Mn2—09
O1—Mn2—O0l11
O1—Mn2—N1
04—Mn2—O01
04—Mn2—06
04—Mn2—09
04—Mn2—O0l11
04—Mn2—N1
06—Mn2—09
06—Mn2—O0l11
O6—Mn2—N1
09—Mn2—O011
09—Mn2—N1
O11—Mn2—N1
013—Mn3—017
013—Mn3—021
013—Mn3—022
013—Mn3—N5
015—Mn3—O013
015—Mn3—O017
015—Mn3—021
015—Mn3—022
015—Mn3—N5
017—Mn3—022
017—Mn3—N5
021—Mn3—O017
021—Mn3—022
021—Mn3—N5
022—Mn3—N5
012—Mn4—O014
012—Mn4—O019

85.17 (6)
88.92 (6)
89.21 (6)
94.29 (6)
91.16 (6)
175.29 (6)
92.34 (6)
170.61 (6)
89.49 (6)
88.90 (5)
86.27 (6)
97.75 (6)
91.45 (6)
90.02 (6)
89.10 (5)
174.27 (6)
88.61 (5)
93.15 (5)
84.69 (6)
178.04 (6)
94.11 (6)
86.89 (6)
170.86 (6)
84.47 (6)
89.52 (6)
83.28 (6)
100.63 (6)
88.49 (6)
172.45 (6)
95.02 (6)
84.32 (6)
89.03 (6)
98.40 (6)
86.52 (6)
90.55 (6)
90.82 (6)
172.51 (6)
97.04 (6)
90.47 (6)
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C45—C44—H44A
C45—C44—H44B
H44A—C44—H44B
C44—C45—H45A
C44—C45—H45B
C44—C45—H45C
H45A—C45—H45B
H45A—C45—H45C
H45B—C45—H45C
N3—C46—C47
N3—C46—H46A
N3—C46—H46B
C47—C46—H46A
C47—C46—H46B
H46A—C46—H46B
C46—C47—H4TA
C46—C47—H47B
C46—C47—H47C
H47A—C47—H47B
H47A—C47—H47C
H47B—C47—H47C
010—C48—N4
010—C48—C36"
N4—C48—C36"
N4—C49—C50
N4—C49—H49A
N4—C49—H49B
C50—C49—H49A
C50—C49—H49B
H49A—C49—H49B
C49—C50—H50A
C49—C50—H50B
C49—C50—H50C
H50A—C50—H50B
H50A—C50—H50C
H50B—C50—H50C
N4—C51—C52
N4—C51—H51A
N4—C51—H51B

108.8
108.8
107.7
109.5
109.5
109.5
109.5
109.5
109.5
113.19 (18)
108.9
108.9
108.9
108.9
107.8
109.5
109.5
109.5
109.5
109.5
109.5
121.96 (19)
119.09 (18)
118.91 (17)
113.82 (19)
108.8
108.8
108.8
108.8
107.7
109.5
109.5
109.5
109.5
109.5
109.5
113.39 (19)
108.9
108.9



012—Mn4—020
012—Mn4—022
012—Mn4—N6
014—Mn4—019
014—Mn4—020
014—Mn4—022
014—Mn4—N6
019—Mn4—020
019—Mn4—022
019—Mn4—N6
020—Mn4—022
020—Mn4—N6
022—Mn4—N6
C1—O1—Mn2
C1—0O2—Mnl
C9—03—Mnl
C9—04—Mn2
C17—06—Mn2
C25—08—Mnl
Mn1—09—Mn2
Mnl1—O09—H9A
Mnl1—O09—H9B
Mn2—O09—H9A
Mn2—O09—H9B
H9A—O09—H9B
C48—010—Mnl
C43'—011—Mn2
C53—012—Mn4
C53—013—Mn3
C61—014—Mn4
C61—015—Mn3
C69—017—Mn3
C77—019—Mn4
C95—020—Mn4

C100—021—Mn3

Mn3—022—Mn4

Mn3—022—H22A
Mn3—022—H22B
Mn4—O022—H22A

91.25 (5)
88.94 (6)
175.55 (6)
172.28 (6)
89.45 (6)
92.31 (6)
86.78 (6)
88.57 (5)
89.64 (6)
85.65 (6)
178.20 (6)
86.48 (6)
93.20 (6)
136.20 (13)
135.80 (14)
132.79 (14)
139.38 (13)
126.66 (13)
126.00 (13)
114.68 (6)
96.9 (17)
120 (2)
118.6 (17)
95 (2)

113 (3)
139.39 (14)
144.18 (14)
138.85 (13)
131.60 (14)
137.28 (13)
134.89 (14)
126.80 (13)
125.56 (13)
143.45 (14)
146.13 (14)
113.16 (6)
99.9 (16)
119 (2)
118.4 (16)

C52—CS51—HS1A
C52—C51—HS1B
H51A—C51—HS51B
C51—C52—H52A
C51—C52—H52B
C51—C52—HS52C
H52A—C52—HS52B
H52A—C52—HS52C
H52B—C52—H52C
012—C53—013
012—C53—C54
013—C53—C54
C55—C54—C53
C55—C54—C59
C59—C54—C53
C54—C55—HS55
C56—C55—C54
C56—C55—HS55
C55—C56—C57
C55—C56—H56
C57—C56—H56
C56—C57—C58
C56—C57—C60
C58—C57—C60
C57—C58—H58
C59—C58—C57
C59—C58—HS8
C54—C59—H59
C58—C59—C54
C58—C59—H59
C57—C60—H60A
C57—C60—H60B
C57—C60—H60C
H60A—C60—H60B
H60A—C60—H60C
H60B—C60—H60C
014—C61—C62
015—C61—014
015—C61—C62

108.9
108.9
107.7
109.5
109.5
109.5
109.5
109.5
109.5
125.68 (19)
116.39 (18)
117.92 (18)
121.96 (19)
118.4 (2)
119.61 (19)
119.7
120.7 (2)
119.7
121.5 (2)
119.2
119.2
117.5 (2)
121.4 (2)
121.1 (2)
119.4
121.2 (2)
119.4
119.7
120.6 (2)
119.7
109.5
109.5
109.5
109.5
109.5
109.5
115.51 (18)
126.27 (19)
118.21 (18)



Mn4—022—H22B
H22A—022—H22B

C33—N1—Mn2
C33—N1—C37
C37—N1—Mn2
C38—N2—Mnl
C42—N2—Mnl
C42—N2—C38
C43—N3—C44
C43—N3—C46
C46—N3—C44
C48—N4—C49
C48—N4—C51
C49—N4—C51
C85—N5—Mn3
C85—N5—C89
C89—N5—Mn3
C90—N6—Mn4
C94—N6—Mn4
C94—N6—C90
C95—NT7—C96
C95—N7—C98
C98—NT7—C96
C100—N8—C101
C100—N8—C103
C103—N8—C101
O01—Cl1—C2
02—C1—01
02—C1—C2
C3—C2—C1
C3—C2—C7
C7—C2—C1
C2—C3—H3
C4—C3—C2
C4—C3—H3
C3—C4—C5
C3—C4—H4
C5—C4—H4
C4—C5—C8

95 (2)

113 (3)
124.49 (14)
117.62 (18)
117.75 (14)
121.24 (14)
120.29 (13)
117.38 (18)
124.34 (18)
117.55 (17)
117.64 (17)
119.05 (17)
122.86 (18)
118.08 (17)
118.94 (13)
117.71 (18)
122.73 (14)
126.99 (14)
115.46 (14)
117.40 (18)
123.95 (18)
117.56 (18)
117.96 (17)
118.32 (17)
123.07 (17)
118.50 (17)
116.18 (18)
126.35 (19)
117.45 (18)
119.81 (19)
118.72 (19)
121.42 (18)
119.7
120.7 (2)
119.7
120.9 (2)
119.5
119.5
120.3 (2)

200

C63—C62—C61
C67—C62—C61
C67—C62—C63
C62—C63—H63
C64—C63—C62
C64—C63—H63
C63—C64—C65
C63—C64—H64
C65—C64—H64
C64—C65—C68
C66—C65—C64
C66—C65—C68
C65—C66—H66
C67—C66—C65
C67—C66—H66
C62—C67—HG67
C66—C67—C62
C66—C67—H67

C65—C68—H68A

C65—C68—H68B

C65—C68—H68C

H68A—C68—H68B
H68A—C68—H68C
H68B—C68—H68C

016—C69—017
016—C69—C70
017—C69—C70
C71—C70—C69
C71—C70—C75
C75—C70—C69
C70—C71—C72
C70—C71—H71
C72—C71—H71
C71—C72—HT72
C713—C72—C71
C73—C72—H72
C72—C73—C74
C72—C73—C76
C74—C73—C76

121.92 (18)
119.52 (18)
118.56 (19)
119.8

120.5 (2)
119.8
121.0 (2)
119.5
119.5

121.5 (2)
118.06 (19)
120.40 (19)
119.5
121.0 (2)
119.5
119.6
120.9 (2)
119.6
109.5

109.5

109.5
109.5
109.5
109.5
125.0 (2)
116.66 (19)
118.28 (19)
121.2 (2)
118.2 (2)
120.65 (19)
120.3 (2)
119.8
119.8
119.2
121.7 (2)
119.2
117.5 (2)
122.1 (2)
120.3 (2)



C6—C5—C4
C6—C5—C8
C5—C6—H6
C7—C6—C5
C7—C6—H6
C2—C7—H7
C6—CT7—C2
C6—CT7T—H7
C5—C8—HB8A
C5—C8—HS8B
C5—C8—H8C
H8A—C8—HS8B
H8A—C8—HS8C
H8B—C8—HS8C
03—C9—C10
04—C9%—03
04—C9—CI10
C11—C10—C9
C15—C10—C9
C15—C10—Cl11
C10—CI11—H11
C12—C11—C10
C12—CI11—H11
Cl11—C12—C13
Cl11—CI12—H12
C13—C12—H]12
C12—C13—Cl16
C14—C13—C12
C14—C13—Cl16
C13—C14—C15
C13—C14—H14
C15—Cl14—H14
C10—C15—C14
C10—C15—H15
C14—CI15—H15

C13—C16—HI16A

C13—C16—H16B

C13—C16—H16C
H16A—Cl16—HI16B

118.21 (19)
121.4 (2)
119.5
121.0 (2)
1195
119.8
120.3 (2)
119.8
109.5
109.5

109.5

109.5

109.5
109.5
117.14 (18)
125.93 (19)
116.90 (18)
120.30 (19)
121.41 (19)
1183 (2)
119.7
120.5 (2)
119.7
121.1 (2)
119.4
119.4
120.8 (2)
118.3 (2)
120.9 (2)
120.7 (2)
119.6
119.6
121.0 (2)
1195
1195
109.5

109.5

109.5
109.5

C73—C74—H74
C75—C74—C73
C75—C74—H74
C70—C75—HT75
C74—C75—C70
C74—C75—HT75

C73—C76—HT76A

C73—C76—H76B

C73—C76—HT76C

H76A—C76—H76B
H76 A—C76—H76C
H76B—C76—H76C

018—C77—019
018—C77—C78
019—C77—CT78
C83—C78—C79
C83—C78—C77
C79—C78—C77
C78—C79—C80
C78—C79—HT9
C80—C79—H79
C79—C80—C81
C79—C80—HS80
C81—C80—H80
C80—C81—C82
C80—C81—C84
C82—C81—C84
C81—C82—HS82
C83—C82—C81
C83—C82—H82
C78—C83—C82
C78—C83—HS83
C82—C83—HS83

C81—C84—HS84A

C81—C84—HS84B

C81—C84—H84C

H84A—C84—Hg84B
H84A—C84—H84C
H84B—C84—H84C

119.3
121.4 (2)
119.3
119.5
120.9 (2)
119.5
109.5
109.5
109.5
109.5
109.5
109.5

125.1 (2)
117.55 (19)
117.31 (18)
118.6 (2)
121.03 (19)
120.38 (19)
120.6 (2)
119.7
119.7
121.4 (2)
119.3
119.3
117.5 (2)
121.5 (2)
121.0 (2)
119.3
121.3 (2)
119.3
120.6 (2)
119.7
119.7
109.5
109.5
109.5
109.5
109.5
109.5



H16A—C16—HI16C
H16B—C16—H16C
05—C17—06
05—C17—C18
06—C17—C18
C19—C18—C17
C19—C18—C23
C23—C18—C17
C18—C19—C20
C18—C19—H19
C20—C19—H19
C19—C20—H20
C21—C20—C19
C21—C20—H20
C20—C21—C22
C20—C21—C24
C22—C21—C24
C21—C22—H?22
C23—C22—C21
C23—C22—H22
C18—C23—H23
C22—C23—C18
C22—C23—H23
C21—C24—H24A
C21—C24—H24B
C21—C24—H24C
H24A—C24—H?24B
H24A—C24—H24C
H24B—C24—H?24C
07—C25—08
07—C25—C26
08—C25—C26
C31—C26—C27
C31—C26—C25
C27—C26—C25
C26—C27—H27
C28—C27—C26
C28—C27—H27
C27—C28—C29

109.5

109.5
124.73 (19)
117.28 (18)
117.99 (18)
121.26 (19)
118.5 (2)
120.26 (19)
120.7 (2)
119.6
119.6
119.4
121.2 (2)
119.4
117.8 (2)
121.6 (2)
120.6 (2)
119.4
121.3 (2)
119.4
119.7
120.5 (2)
119.7
109.5
109.5
109.5
109.5
109.5
109.5
125.4 (2)
116.86 (19)
117.77 (19)
118.6 (2)
120.8 (2)
120.5 (2)
119.8
120.4 (2)
119.8
121.5 (3)

N5—C85—C86
N5—C85—H85
C86—C85—HS5
C85—C86—C87
C85—C86—C95'
C87—C86—C95'
C88—C87—C86
C88—C87—H87
C86—C87—H87
C87—C88—HS8
C89—(C88—C87
C89—(C88—HS8
N5—C89—C88
N5—C89—H89
C88—C89—HS9
N6—C90—C91
N6—C90—H90
C91—C90—H90
C90—C91—C92
C90—C91—H91
C92—C91—H91
C91—C92—C93
C91—C92—H92
C93—C92—H92
C92—C93—C100"
C94—C93—C92
C94—C93—C100"
N6—C94—C93
N6—C94—H94
C93—C94—H94
020—C95—N7
020—C95—C86"
N7—C95—C86"
N7—C96—C97
N7—C96—H96A
N7—C96—H96B
C97—C96—HI6A
C97—C96—H96B
H96A—C96—H96B

123.48 (19)
118.3
118.3
117.8 (2)
117.21 (18)
124.91 (19)
118.8 (2)
120.6
120.6
120.4
119.3 (2)
120.4
122.9 (2)
118.5

118.5
122.7 (2)
118.7
118.7
119.6 (2)
120.2
120.2
118.3 (2)
120.8
120.8
124.11 (19)
118.32 (19)
117.50 (18)
123.62 (19)
118.2
118.2
121.7 (2)
118.05 (18)
120.13 (18)
113.40 (19)
108.9
108.9
108.9
108.9
107.7



C27—C28—H?28
C29—C28—H?28
C28—C29—C32
C30—C29—C28
C30—C29—C32
C29—C30—C31
C29—C30—H30
C31—C30—H30
C26—C31—C30
C26—C31—H31
C30—C31—H31
C29—C32—H32A
C29—C32—H32B
C29—C32—H32C
H32A—C32—H32B
H32A—C32—H32C
H32B—C32—H32C
N1—C33—C34
N1—C33—H33
C34—C33—H33
C33—C34—H34
C35—C34—C33
C35—C34—H34
C34—C35—C36
C34—C35—H35
C36—C35—H35
C35—C36—C37
C35—C36—C48'
C37—C36—C48'
N1—C37—C36
N1—C37—H37
C36—C37—H37
N2—C38—C39
N2—C38—H38
C39—C38—H38
C38—C39—H39
C40—C39—C38
C40—C39—H39
C39—C40—C41

119.2
119.2
120.7 (3)
117.6 (2)
121.7 (3)
121.5 (3)
119.3
119.3
120.3 (2)
119.8
119.8
109.5
109.5
109.5
109.5
109.5
109.5
122.7 (2)
118.7
118.7
120.3
1194 (2)
120.3
118.6 (2)
120.7
120.7
118.39 (19)
122.52 (19)
119.01 (18)
123.30 (19)
118.3
118.3
123.0 (2)
118.5
118.5
120.5
119.0 (2)
120.5
119.1 (2)

C96—C97—H97A
C96—C97—H97B
C96—C97—H97C
H97A—C97—H97B
H97A—C97—H97C
H97B—C97—H97C
N7—C98—C99
N7—C98—H98A
N7—C98—H98B
C99—C98—H98A
C99—C98—H98B
H98A—C98—H98B
C98—C99—H99A
C98—C99—H99B
C98—C99—H99C
H99A—C99—H99B
H99A—C99—H99C
H99B—C99—H99C
021—C100—N8
021—C100—C93'
N8—C100—C93!
N§—C101—C102
N8—C101—HI0A
N8—C101—HI10B
C102—C101—H10A
C102—C101—H10B
H10A—C101—H10B
C101—C102—HI10H
C101—C102—H10I
C101—C102—H10J
H10H—C102—H]10I
H10H—C102—H10J
H10I—C102—H10J
N8—C103—C104
N8—C103—H10C
N8—C103—HI10D
C104—C103—H10C
C104—C103—HI10D
H10C—C103—HI10D

109.5
109.5
109.5
109.5
109.5
109.5
113.18 (19)
108.9
108.9
108.9
108.9
107.8
109.5
109.5
109.5
109.5
109.5
109.5
121.72 (19)
119.68 (18)
118.45 (17)
112.10 (19)
109.2
109.2
109.2
109.2
107.9
109.5
109.5
109.5
109.5
109.5
109.5
113.38 (18)
108.9
108.9
108.9
108.9
107.7



C39—C40—H40
C41—C40—H40
C40—C41—C43
C42—C41—C40
C42—C41—C43
N2—C42—C41
03—Mnl1—02—C1
08—Mnl1—02—C1
09—Mn1—02—Cl1
N2—Mn1—02—Cl1
02—Mn1—03—C9
09—Mn1—03—C9

010—Mn1—03—C9

N2—Mn1—03—C9

02—Mn1—08—C25
09—Mn1—08—C25
010—Mn1—08—C25
N2—Mn1—08—C25
03—Mn1—09—Mn2
02—Mn1—09—Mn2
08—Mn1—09—Mn2

010—Mn1—09—Mn2
03—Mn1—010—C48
08—Mnl1—010—C48
09—Mn1—010—C48
N2—Mn1—010—C48
02—Mn1—N2—C38
02—Mnl1—N2—C42
03—Mn1—N2—C38
03—Mnl1—N2—C42
0O8—Mnl1—N2—C38
0O8—Mnl1—N2—C42
010—Mn1—N2—C38
010—Mn1—N2—C42
04—Mn2—01—Cl1

09—Mn2—01—C1

0O11—Mn2—01—C1

N1—Mn2—01—C1
01—Mn2—04—C9

120.5

120.5

124.26 (19)
117.7 (2)
117.84 (18)
123.75 (19)
~79.9 (2)
101.1 (2)
123 (2)
~164.3 (2)
66.64 (18)
—25.94 (18)
~116.98 (18)
150.36 (18)
~73.48 (17)
18.89 (17)
110.06 (17)
~157.65 (17)
51.35 (8)
~46.34 (8)
~133.14 (8)
137.67 (7)
-152.6 (2)
26.7 (2)
115.6 (2)
-67.6 (2)
-29.95 (15)
137.82 (15)
~128.09 (15)
39.68 (14)
56.46 (15)
~135.77 (14)
145.84 (15)
-46.39 (15)
56.3 (2)
-33.7(2)
145.2 (2)
-127.8 (2)
~79.6 (2)

204

C103—C104—HI10E
C103—C104—HI0F
C103—C104—H10G
H10E—C104—HI10F
H10E—C104—H10G
H10F—C104—H10G
C96—N7—C95—C86"
C98—N7—C95—020
C98—N7—C95—C86"
C95—N7—C96—C97
C98—N7—C96—C97
C95—N7—C98—C99
C96—N7—C98—C99
C101—N8—C100—021
C101—N8—C100—C93'
C103—N8—C100—021
C103—N8—C100—C93'
C100—N8—C101—C102
C103—N8—C101—C102
C100—N8—C103—C104
C101—N8—C103—C104

01—C1—C2—C3
0o1—C1—C2—C7
02—C1—C2—C3
02—C1—C2—C7
C4—C3—C2—C1
C4—C3—C2—C7
C5—C4—C3—C2
C6—C5—C4—C3
C8—C5—C4—C3
C4—C5—C6—C7
C8—C5—C6—C7
C5—C6—C7—C2
Co—C7—C2—Cl1
Co—C7—C2—C3

04—C9—C10—C15
03—C9—C10—C15
04—C9—C10—C11
03—C9—C10—Cl11

109.5

109.5

109.5

109.5

109.5

109.5
~3.1(3)
1.93)
~174.63 (18)
~83.4 (3)
88.1(2)

72.9 (2)
~99.1 (2)
3.8 (3)
~171.83 (18)
179.7 (2)
4.2 (3)
72.1(2)
~104.1 (2)
—98.1(2)
77.9 (2)
~11.1 (3)
166.19 (19)
170.53 (19)
~12.2(3)
174.29 (19)
~3.1(3)
~0.2 (3)
3.5(3)
~172.6 (2)
~3.4(3)
172.6 (2)

0.1 (3)
~174.18 (19)
3.1(3)
~169.21 (19)
9.3 (3)

11.9 (3)
~169.58 (19)



06—Mn2—04—C9
09—Mn2—04—C9
011—Mn2—04—C9
04—Mn2—06—C17
09—Mn2—06—C17
011—Mn2—06—C17
N1—Mn2—06—C17
01—Mn2—09—Mnl
04—Mn2—09—Mnl
06—Mn2—09—Mnl
N1—Mn2—09—Mnl
O1—Mn2—N1—C33
O1—Mn2—N1—C37
06—Mn2—N1—C33
O6—Mn2—N1—C37
09—Mn2—N1—C33
09—Mn2—N1—C37
0O11—Mn2—N1—C33
0O11—Mn2—N1—C37
015—Mn3—013—C53
021—Mn3—013—C53
022—Mn3—013—C53
N5—Mn3—013—C53
013—Mn3—015—C61
017—Mn3—015—C61
022—Mn3—015—C61
N5—Mn3—015—C61
015—Mn3—017—C69
021—Mn3—017—C69
022—Mn3—017—C69
N5—Mn3—017—C69
013—Mn3—021—C100
017—Mn3—021—C100
022—Mn3—021—C100
N5—Mn3—021—C100
013—Mn3—022-Mn4
015—Mn3—022-Mn4
017—Mn3—022-Mn4
021—Mn3—022-Mn4

98.5(2)
9.9 (2)
—-168.3 (2)
=79.50 (17)
10.48 (17)

—-168.68 (17)

104.74 (17)
51.85 (8)
~45.90 (8)
~137.35(8)
138.08 (8)
30.76 (16)

-144.83 (14)
—-146.69 (16)

37.72 (14)

—58.46 (16)
125.94 (14)
119.86 (16)
-55.74 (14)
—66.18 (18)
119.44 (18)
28.84 (18)

—-149.08 (18)

74.1 (2)
-105.2 (2)
-16.3 (2)
156.2 (2)
83.06 (17)

-102.60 (17)

-11.99 (17)
167.09 (17)
156.8 (3)
-24.7 (3)
-113.7 (3)
73.6 (3)
-56.91 (8)
43.72 (8)
132.11 (8)
—141.38 (8)

205

C11—C10—C15—C14
C9—C10—C15—C14
C12—C11—C10—C15
C12—C11—C10—C9
C10—C11—C12—C13
C15—C14—C13—C12
C15—C14—C13—Cl16
C11—C12—C13—C14
C11—C12—C13—Cl16
C13—C14—C15—C10
C19—C18—C17—05
C19—C18—C17—06
C23—C18—C17—05
C23—C18—C17—06
C17—C18—C19—C20
C23—C18—C19—C20
C17—C18—C23—C22
C19—C18—C23—C22
C21—C20—C19—C18
C19—C20—C21—C22
C19—C20—C21—C24
C20—C21—C22—C23
C24—C21—C22—C23
C21—C22—C23—C18
O07—C25—08—Mnl
C26—C25—08—Mnl
O07—C25—C26—C27
O07—C25—C26—C31
08—C25—C26—C27
08—C25—C26—C31
C31—C26—C27—C28
C25—C26—C27—C28
C25—C26—C31—C30
C27—C26—C31—C30
C29—C28—C27—C26
C30—C29—C28—C27
C32—C29—C28—C27
C28—C29—C30—C31
C32—C29—C30—C31

0.1 (3)
~178.75 (19)
~0.9 (3)
177.93 (19)
0.5 (3)
~1.5(3)
178.7 (2)
0.7 (3)
~179.5 (2)
1.1(3)
172.8 (2)
-8.2(3)
-6.7 (3)
172.3 (2)
179.9 (2)
~0.6 (4)
179.8 (2)
0.3 (3)

0.0 (4)

0.9 (4)
179.8 (2)
~1.1 (4)
180.0 (2)
0.5 (4)
~19.4 (3)
160.32 (13)
-5.1(3)
171.9 (2)
175.1 (2)
~7.9 (3)
0.5 (3)
177.6 (2)
~176.5 (2)
0.6 (3)
~1.3 @)
1.1(4)
~178.4 (2)
0.0 (4)
179.5 (2)



013—Mn3—N5—C85
O13—Mn3—N5—C89
015—Mn3—N5—C85
015—Mn3—N5—C89
017—Mn3—N5—C85
O17—Mn3—N5—C89
021—Mn3—N5—C85
021—Mn3—N5—C89
014—Mn4—012—C53
019—Mn4—012—C53
020—Mn4—012—C53
022—Mn4—012—C53
012—Mn4—014—C61
020—Mn4—014—C61
022—Mn4—014—C61
N6—Mn4—014—C61
012—Mn4—019—C77
020—Mn4—019—C77
022—Mn4—019—C77
N6—Mn4—019—C77
012—Mn4—020—C95
014—Mn4—020—C95
019—Mn4—020—C95
N6—Mn4—020—C95
012—Mn4—022-Mn3
014—Mn4—022-Mn3
019—Mn4—022-Mn3
N6—Mn4—022—Mn3
014—Mn4—N6—C90
014—Mn4—N6—C94
019—Mn4—N6—C90
019—Mn4—N6—C94
020—Mn4—N6—C90
020—Mn4—N6—C94
022—Mn4—N6—C90
022—Mn4—N6—C94
Mn2—01—C1—02
Mn2—O01—C1—C2
Mnl1—02—C1—O01

—44.99 (14)
125.77 (16)
~146.43 (14)
24.33 (15)
125.95 (14)
~63.30 (16)
39.35 (14)
~149.90 (15)
84.7 (2)
-97.1(2)
174.3 (2)
-7.5(2)
-59.5(2)
-150.7 (2)
29.7 (2)
122.8 (2)
66.94 (17)
158.19 (17)
—22.00 (17)
~115.24 (17)
-86.5 (2)
10.5 (2)
-177.0 (2)
97.3 (2)
50.24 (8)
—46.76 (8)
140.72 (8)
~133.66 (8)
~37.95 (16)
137.43 (14)
143.58 (17)
—41.05 (14)
~127.59 (17)
47.78 (14)
54.18 (17)
~130.44 (14)
1.6 (4)
~176.61 (13)
12.9 (3)
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C26—C31—C30—C29
N1—C33—C34—C35
C36—C35—C34—C33
C34—C35—C36—C37
C34—C35—C36—C48'
N1—C37—C36—C35
N1—C37—C36—C48'
C40—C39—C38—N2
C38—C39—C40—C41
C42—C41—C40—C39
C43—C41—C40—C39
C40—C41—C42—N2
C43—C41—C42—N2
C40—C41—C43—O011"
C40—C41—C43—N3
C42—C41—C43—O11"
C42—C41—C43—N3
C41—C42—N2—Mnl
C41—C42—N2—C38
N4—C48—010—Mnl
C36"—C48—010—Mnl
012—C53—C54—C55
012—C53—C54—C59
013—C53—C54—C55
013—C53—C54—C59
C53—C54—C55—C56
C59—C54—C55—C56
C55—C54—C59—C58
C53—C54—C59—C58
C57—C56—C55—C54
C55—C56—C57—C58
C55—C56—C57—C60
C59—C58—C57—C56
C59—C58—C57—C60
C57—C58—C59—C54
C67—C62—C61—014
C67—C62—C61—O015
C63—C62—C61—014
C63—C62—C61—O015

~0.8 (4)
0.8 (3)
~1.5(3)

0.8 (3)
177.45 (18)
0.8 (3)
~175.99 (18)
0.0 (3)

1.6 (3)
~1.5(3)
173.70 (18)
~0.2 (3)
~175.73 (17)
~120.2 (2)
61.7 (3)

55.0 (3)
~123.1 2)
~166.44 (15)
1.8 (3)
~132.5(2)
49.8 (3)
167.60 (19)
~11.5(3)
~10.8 (3)
170.05 (19)
~177.29 (19)
1.8(3)

~1.1 (3)
178.02 (19)
~0.9 (3)
~0.8 (3)
178.4 (2)

1.6 (3)
~177.7 2)
~0.6 (3)

12.2 (3)
~168.26 (19)
~168.89 (19)
10.7 (3)



Mnl—02—C1—C2
Mnl—03—C9—04
Mnl—03—C9—C10
Mn2—04—C9—03
Mn2—04—C9—C10
Mn2—06—C17—05
Mn2—06—C17—C138
C43'—011—Mn2—O01
C43'—011—Mn2—O04
C43'—011—Mn2—O06
C43'—011—Mn2—N1
Mn4—012—C53—O013
Mn4—012—C53—C54

—-168.92 (14)
-9.7 (3)
172.00 (13)
21.0 (3)
-160.69 (15)
3.8(3)
-175.16 (13)
0.3(2)

98.0 (2)
-170.5 (2)
-86.0 (2)
-27.6 (3)
154.13 (16)

Mn3—013—C53—012 12.3 (3)

Mn3—013—C53—C54
Mn4—014—C61—015
Mn4—014—C61—C62

-169.43 (13)
-1.24)
178.30 (14)

Mn3—015—C61—014 7.7 (3)

Mn3—015—C61—C62

172.76 (13)

Mn3—017—C69—016 8.6 (3)

Mn3—017—C69—C70
Mn4—019—C77—O018
Mn4—019—C77—C78
Mn2—N1—C33—C34
C37—N1—C33—C34
Mn2—N1—C37—C36
C33—N1—C37—C36
Mnl1—N2—C38—C39
C42—N2—C38—C39
C44—N3—C43—O011"
C44—N3—C43—C41
C46—N3—C43—O011"
C46—N3—C43—C41
C43—N3—C44—C45
C46—N3—C44—C45
C43—N3—C46—C47
C44—N3—C46—C47
C49—N4—C48—010
C49—N4—C48—C36"

—-170.54 (13)
10.9 (3)
—-169.13 (14)
-174.91 (15)
0.7 (3)
174.37 (15)
-1.5@3)
166.40 (15)
-1.7.(3)
-170.87 (19)
7.1 (3)

1.0 (3)
178.99 (18)
89.3 (3)
-82.6 (2)
=729 (2)
99.5 (2)
0.3(3)
178.03 (18)
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C61—C62—C67—C66
C63—C62—C67—C66
C64—C63—C62—C61
C64—C63—C62—C67
C62—C63—C64—C65
C66—C65—C64—C63
C68—C65—C64—C63
C64—C65—C66—C67
C68—C65—C66—C67
C62—C67—C66—C65
C71—C70—C69—O016
C71—C70—C69—O017
C75—C70—C69—O016
C75—C70—C69—O017
C69—C70—C71—C72
C75—C70—C71—C72
C69—C70—C75—C74
C71—C70—C75—C74
C70—C71—C72—C73
C711—C72—C73—C74
C71—C72—C73—C76
C72—C73—C74—C75
C76—C73—C74—C75
C70—C75—C74—C73
018—C77—C78—C79
018—C77—C78—C83
019—C77—C78—C79
019—C77—C78—C83
C77—C78—C83—C82
C79—C78—C83—C82
C80—C79—C78—C77
C80—C79—C78—C83
C78—C79—C80—C81
C82—C81—C80—C79
C84—C81—C80—C79
C83—C82—C81—C80
C83—C82—C81—C84
C81—C82—C83—C78
C87—C86—C85—N5

~179.78 (19)
1.3(3)
~179.99 (19)
~1.1(3)
0.0 (3)

0.8 (3)
~177.7 2)
~0.6 (3)
177.9 (2)
~0.4 (3)
175.77 (19)
~5.0 (3)
-6.0 (3)
173.2 (2)
177.3 (2)
~0.9 (3)
~176.7 (2)
1.6 (3)
~12(3)
2.7 (3)
~175.6 (2)
~2.0 (4)
176.3 (2)
~0.1 (4)
~1.4(3)
178.0 (2)
178.6 (2)
~2.0 (3)
~179.8 (2)
—0.4 (4)
~179.9 (2)
0.7 (3)
~0.9 (4)
0.9 (4)
~180.0 (2)
~0.6 (4)
~179.8 (2)
0.4 (4)
1.1(3)



C51—N4—C48—010
C51—N4—C48—C36"
C48—N4—C49—C50
C51—N4—C49—C50
C48—N4—C51—C52
C49—N4—C51—C52
Mn3—N5—C85—C86
Mn3—N5—C89—(C88
C85—N5—C89—C88
C89—N5—C85—C86
Mn4—N6—C90—C91
Mn4—N6—C94—C93
C94—N6—C90—C91
C90—N6—C94—C93
C96—N7—C95—020

~178.5 (2)
-0.8 (3)
-772(3)
101.6 (2)
97.0 (3)
-81.8(2)
169.80 (15)
~170.47 (15)
0.4 (3)
~1.4(3)
174.16 (15)
~174.02 (15)
-1.1 (3)
1.8(3)
173.37 (19)

C95'—C86—C85—N5
C88—(C87—C86—C85
C88—(C87—C86—C95'
N5—C89—C88—C87
C86—C87—C88—C89
C92—C91—C90—N6
C90—C91—C92—C93
C94—C93—C92—C91
C100"—C93—C92—C91
C92—C93—C94—N6
C100"—C93—C94—N6
N7—C95—020—Mn4

C86"—C95—020—Mn4

N8—C100—021—Mn3
C93—C100—021—Mn3

177.86 (17)
0.2 (3)
~176.26 (18)
0.9 (3)
~1.1(3)
~1.1 (3)

2.6 (3)
~2.0(3)
~178.93 (19)
~0.3 (3)
176.89 (18)
100.6 (3)
~82.8(3)
134.9 (2)
—49.5 (3)

Simetri kodlart: (i) x—1, y, z; (ii) x+1, y, z.

Ek Cizelge 20. (12) kristalinin hidrojen bag geometrisi (A,°)

Cgl, Cg5, Cgl0 ve Cgl2 sirasiylaC2—-C7, N1/C33-C37, C78-C83 ve N6/C90-C94

halkalarinin merkezleridir.

D—H--A

O9—H9A.--07
09—HO9B---05

022—H22A.-
022—H?22B---
C52—HS2A.--
C60—H60C:- - -
C84—HS84B--

‘016

018

.Cgl2"

Cgliii

-Cgl0™

C104—HIO0E---Cg5'

D—H
0.94 (3)
0.94 (2)
0.92 (3)
0.97 (4)
0.96
0.96
0.96
0.96

1.62(3)  2.552(2)
1.59(2)  2.520(2)
1.64(3)  2.544(2)
1.60 4)  2.558(2)
2.87 3.782 (3)
2.99 3.841 (3)
2.88 3.609 (3)
2.82 3.709 (3)

170 (3)
173 (3)
166 (2)
169 (3)
160
149
134
155

Simetri kodlart: (ii) x+1, y, z; (iii) —x, —y, —z+1; (iv) —x+1, =y, —z+1; () x—1, y, 2.
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Ek Cizelge 21. (13) kristalinin fraksiyonel atomik koordinatlari ve izotropik veya

esdeger izotropik yerdegistirme parametreleri (Az)

Col
0]
02
03
04
H41
H42
N1
N2
C1
c2
C3
H3
C4
H4
C5
Cco6
H6
C7
H7
C8
H8A
H8B
H8C
c9
H9
C10
H10
Cl1
HI11
Cl12
Ci13
H13
Cl4

X

0.0000
~0.07573 (18)
0.11412 (18)
0.84302 (19)
0.22201 (18)
0.191 (4)
0.211 (4)
0.2241 (2)
0.8480 (2)
0.0833 (3)
0.2508 (3)
0.2310 (3)
0.1161
0.3813 (3)
0.3655
0.5557 (3)
0.5781 (3)
0.6952
0.4276 (3)
0.4450
0.7177 (3)
0.7231
0.8468
0.6861
0.1932 (3)
0.0700
0.3371 (3)
0.3102
0.5216 (3)
0.6200
0.5562 (3)
0.4048 (3)
0.4297
0.7599 (3)

y
0.0000

0.12790 (16)
0.12158 (15)
-0.32653 (16)
0.01547 (16)
-0.036 (3)
0.117 (2)
-0.23699 (18)
~0.42543 (18)
0.1274 (2)
0.1341 (2)
0.1313 (2)
0.1212
0.1434 (2)
0.1425
0.1569 (2)
0.1543 (2)
0.1603
0.1429 (2)
0.1411
0.1732 (3)
0.1117
0.1275
0.2907
-0.3834 (2)
-0.3831
—0.5349 (2)
-0.6339
-0.5369 (2)
-0.6366
-0.3860 (2)
—0.2405 (2)
-0.1407
-0.3773 (2)
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Z

0.0000
~0.20025 (8)
~0.10611 (7)
~0.12244 (8)
0.06192 (8)
0.1190 (12)
0.0762 (16)
~0.04865 (9)
~0.24793 (9)
~0.18126 (11)
~0.25355 (11)
~0.33787 (11)
~0.3492
~0.40496 (11)
~0.4609
~0.38953 (11)
~0.30536 (12)
~0.2940
~0.23807 (11)
~0.1822
~0.46257 (13)
~0.5104
~0.4451
~0.4786
~0.03785 (11)
~0.0063
~0.07173 (11)
~0.0631
~0.11857 (11)
~0.1426
~0.12890 (10)
~0.09221 (11)
~0.0981
~0.16750 (11)

Uise™/Ueq
0.01216 (9)
0.0182 (3)
0.0152 (2)
0.0190 (3)
0.0164 (3)
0.058 (9)*
0.046 (8)*
0.0138 (3)
0.0170 (3)
0.0142 (3)
0.0148 (3)
0.0168 (3)
0.020%
0.0189 (4)
0.023*
0.0191 (4)
0.0192 (4)
0.023*
0.0165 (3)
0.020%
0.0298 (5)
0.045%
0.045%
0.045%
0.0146 (3)
0.018%
0.0162 (3)
0.019%
0.0157 (3)
0.019%
0.0138 (3)
0.0146 (3)
0.018*
0.0147 (3)



C15 0.7528 (3)
HI5A 0.6229
HI5B 0.8377
Cl16 0.7198 (4)
HI6A  0.6555
H16B  0.8482
H16C 0.6348
C17 1.0549 (3)
HI7A 1.1183
HI17B  1.1337
C18 1.0623 (3)
HI8A 1.2009
HI8B 1.0014
HI8C 0.9891

—0.4745 (2)
-0.4762
—0.5886
-0.3567 (3)
-0.3943
—0.3575
—0.2435
-0.4277 (2)
-0.5004
-0.4769
—-0.2529 (3)
—0.2634
-0.1803
—-0.2050

-0.30709 (11)
—0.2769
—0.3261
—0.38450 (15)
-0.4203
—0.4160
—0.3663
—0.27880 (12)
-0.3278
-0.2344
—0.30397 (14)
—0.3226
—0.2556
—0.3495

0.0203 (4)
0.024*
0.024*
0.0397 (6)
0.060%*
0.060%*
0.060%*
0.0211 4)
0.025%
0.025%
0.0289 (5)
0.043*
0.043*
0.043*

Ek Cizelge 22. (13) kristalinin atomik yerdegistirme parametreleri (Az)

Ull

Col 0.01068 (16)

01 0.0155 (6)
02 0.0162 (6)
03 0.0168 (6)
04 0.0148 (6)
N1 0.0125 (7)
N2 0.0163 (7)
Cl 0.0150 (8)
C2 0.0158 (8)
C3 0.0160 (8)
C4 0.0208 (9)
C5 0.0181 (9)
C6 0.0170 (8)
C7 0.0171 (8)

C8 0.0252 (10)

C9 0.0125 (8)
C10 0.0172 (8)
C11 0.0153 (8)
C12 0.0134 (8)

U22

0.01085 (16)
0.0201 (6)
0.0136 (6)
0.0199 (6)
0.0155 (6)
0.0129 (7)
0.0158 (7)
0.0073 (7)
0.0100 (8)
0.0154 (8)
0.0194 (9)
0.0192 (9)
0.0195 (9)
0.0150 (8)
0.0423 (13)
0.0154 (8)
0.0125 (8)
0.0125 (8)
0.0145 (8)

U33

0.01383 (17)
0.0191 (6)
0.0154 (6)
0.0224 (7)
0.0200 (6)
0.0156 (7)
0.0183 (7)
0.0173 (8)
0.0166 (8)
0.0181 (8)
0.0149 (8)
0.0182 (9)
0.0219 (9)
0.0164 (8)
0.0219 (10)
0.0161 (8)
0.0203 (9)
0.0172 (8)
0.0137 (8)

U12

-0.00297 (12)
-0.0067 (5)
-0.0054 (5)
-0.0086 (5)
-0.0065 (5)
~0.0041 (6)
-0.0067 (6)
-0.0013 (6)
-0.0030 (6)
—0.0046 (7)
-0.0056 (7)
-0.0071 (7)
-0.0076 (7)
-0.0045 (7)
-0.0159 (10)
-0.0056 (7)
-0.0065 (7)
-0.0028 (7)
-0.0054 (7)
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U13
-0.00131 (12)
-0.0040 (5)
-0.0021 (5)
-0.0028 (5)
-0.0032 (5)
-0.0029 (5)
0.0004 (6)
-0.0024 (7)
-0.0023 (7)
-0.0036 (7)
-0.0030 (7)
0.0008 (7)
-0.0029 (7)
-0.0041 (7)
0.0025 (8)
-0.0025 (6)
—0.0041 (7)
-0.0025 (7)
-0.0028 (6)

U2
-0.00186 (12)
0.0007 (5)
-0.0013 (4)
—-0.0044 (5)
—0.0023 (5)
—0.0011 (5)
—0.0028 (6)
—0.0008 (6)
—-0.0013 (6)
—0.0013 (6)
—0.0016 (7)
-0.0014 (7)
—-0.0023 (7)
—-0.0013 (6)
-0.0027 (9)
—0.0001 (6)
—0.0010 (6)
—-0.0024 (6)
—-0.0001 (6)



C13 0.0147 (8) 0.0128 (8) 0.0171(8) —0.0058 (7) —0.0032 (7) —0.0002 (6)
C14 0.0139 (8) 0.0095 (7) 0.0194 (8) -0.0031 (6) —0.0027 (7) —0.0001 (6)
C15 0.0228 (9) 0.0198 (9) 0.0177 (9) —-0.0075 (8) —0.0019 (7) —0.0034 (7)
C16 0.0536 (15) 0.0448 (14) 0.0296 (12) -0.0251 (12) -0.0195 (11) 0.0120 (10)
C17 0.0173 (9) 0.0182(9) 0.0242(9) -0.0063 (7) 0.0048 (7)  —=0.0047 (7)
C18 0.0288 (11) 0.0219 (10) 0.0342 (11) —0.0136 (9) 0.0065 (9)  —0.0028 (8)

Ek Cizelge 23. (13) kristalinin geometrik parametreleri (A, )

Col—02 2.0885 (12) C7—C6 1.388 (2)
Col—02' 2.0885 (12) C7—H7 0.93
Col—0O4 2.1209 (12) C8—HS8A 0.96
Col—04' 2.1209 (12) C8—HS8B 0.96
Col—N1 2.1439 (14) C8—HS8C 0.96
Col—N1' 2.1439 (14) C9—Cl10 1.386 (2)
01—Cl1 1.257 (2) C9—H9 0.93
02—Cl1 1.266 (2) C10—H10 0.93
03—Cl14 1.238 (2) C11—CI10 1.385 (2)
04—H41 0.996 (15) Cl1—H11 0.93
04—H42 0.889 (16) Cl12—Cl11 1.394 (2)
N1—C9 1.342 (2) C12—C13 1.385 (2)
N1—C13 1.341 (2) C12—C14 1.506 (2)
N2—C14 1.340 (2) C13—H13 0.93
N2—C15 1.465 (2) C15—C16 1.516 (3)
N2—C17 1.474 (2) CI15—HI15A 0.97
C1—C2 1.505 (2) C15—HI15B 0.97
C2—C3 1.394 (2) Cl16—H16A 0.96
C3—H3 0.93 Cl16—H16B 0.96
C4—C3 1.387 (2) Cl6—H16C 0.96
C4—C5 1.393 (3) C17—C18 1.525 (3)
C4—H4 0.93 C17—H17A 0.97
C5—C8 1.511 (3) C17—H17B 0.97
C6—C5 1.392 (3) C18—HI18A 0.96
Co—Ho6 0.93 C18—H18B 0.96
C71—C2 1.393 (2) C18—H18C 0.96
02'—Col1—02 180.00 (5) C5—C8—HS8B 109.5
02—Co1—04 88.07 (5) C5—C8—H8C 109.5
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02'—Col—04
02—Col—04'
02'—Col—O04'
02—Col—N1
02'—Col—N1
02—Col—NT1'
02 —Col—NT'
04—Col—04'
04—Col—N1
04'—Col—N1
04—Col—NT1'
04 —Col—NT'
N1'—Col—NI1
C1—02—Col
Col—04—H41
Col—04—H42
H41—04—H42
C9—N1—Col
C13—N1—Col
C13—N1—C9
Cl14—N2—Cl15
Cl14—N2—C17
C15—N2—C17
01—C1—02
01—C1—C2
02—C1—C2
C3—C2—Cl1
C7—C2—Cl1
C7—C2—C3
C2—C3—H3
C4—C3—C2
C4—C3—H3
C3—C4—C5
C3—C4—H4
C5—C4—H4
C4—C5—C8
C6—C5—C4
C6—C5—C8
C5—C6—H6

91.93 (5)
91.93 (5)
88.07 (5)
88.47 (5)
91.53 (5)
91.53 (5)
88.47 (5)
180.00 (8)
86.58 (5)
93.42 (5)
93.42 (5)
86.58 (5)
180.00 (8)
126.53 (11)
101.8 (17)
118.7 (18)
101 (2)
123.36 (11)
118.83 (11)
117.81 (14)
124.66 (15)
117.31 (15)
118.03 (14)
125.19 (16)
117.52 (15)
117.30 (15)
120.15 (16)
121.17 (15)
118.67 (16)
119.7
120.57 (17)
119.7
120.76 (17)
119.6
119.6
120.76 (17)
118.59 (16)
120.65 (17)
119.6
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H8A—C8—HSEB
H8A—C8—HS8C
H8B—C8—HS8C
N1I—C9—C10
NI—C9—H9
C10—C9—H9
C9—C10—H10
C11—C10—C9
C11—C10—H10
C10—C11—C12
C10—CI11—H11
C12—CI11—H11
Cl11—C12—C14
C13—CI12—Cl11
C13—C12—C14
N1—C13—C12
N1—C13—HI13
C12—C13—H13
03—C14—N2
03—C14—C12
N2—C14—C12
N2—C15—C16
N2—C15—HISA
N2—C15—HI15B
Cl16—C15—HI15A
C16—C15—H15B
HI5A—C15—H15B
C15—C16—HI16A
C15—Cl16—H16B
C15—C16—H16C
H16A—C16—HI16B
H16A—C16—H16C
H16B—C16—H16C
N2—C17—C18
N2—C17—HI17A
N2—C17—HI17B
C18—C17—HI17A
C18—C17—HI17B
H17A—C17—H17B

109.5
109.5
109.5
122.83 (15)
118.6
118.6
120.5
119.08 (16)
120.5
118.47 (15)
120.8
120.8
123.16 (15)
118.72 (15)
117.57 (15)
123.04 (16)
118.5
118.5
121.55 (16)
118.01 (15)
120.44 (15)
113.39 (16)
108.9
108.9
108.9
108.9
107.7
109.5
109.5
109.5
109.5
109.5
109.5
113.83 (15)
108.8
108.8
108.8
108.8
107.7



C7—C6—C5
C7—C6—H6
C2—C7—H7
C6—C7—C2
C6—C7—H7
C5—C8—HSA
04—Col—02—Cl1
04—Col—02—C1
N1—Col—02—Cl1
N1'—Col—02—Cl1
02—Col1—N1—C9
02 —Col—NI1—C9
04—Col1—N1—C9
04'—Col—NI1—C9
02—Co1—N1—C13
02'—Col—N1—C13
04—Col1—N1—C13
04—Col—NI1—C13
Col—02—C1—O01
Col—02—C1—C2
Col—N1—C9—C10
C13—N1—C9—C10
Col—N1—C13—C12
C9—N1—C13—CI12
C15—N2—C14—O03
C15—N2—C14—C12
C17—N2—C14—03
C17—N2—C14—C12
C14—N2—C15—C16
C17—N2—C15—C16
C14—N2—C17—C18

120.79 (17)
119.6

119.7
120.57 (16)
119.7

109.5

163.36 (13)
~16.64 (13)
76.73 (13)
~103.27 (13)
~147.01 (13)
32.99 (13)
124.83 (13)
-55.17 (13)
32.98 (13)
~147.02 (13)
~55.18 (13)
124.82 (13)
31.7(2)
~148.20 (11)
178.06 (12)
-1.9(2)
~177.42 (13)
2.6 (2)
~175.13 (16)
57 (2)

4.4 (2)
~174.73 (15)
116.2 (2)
-63.3(2)
~78.6 (2)

C17—C18—HI8A
C17—C18—HI18B
C17—C18—H]18C
HI8A—C18—H18B
HI8A—C18—HI8C
H18B—C18—HI18C
C15—N2—C17—C18
o1—C1—C2—C7
02—C1—C2—C7
01—C1—C2—C3
02—C1—C2—C3
C1—C2—C3—C4
Cc7—C2—C3—C4
C5—C4—C3—C2
C3—C4—C5—C6
C3—C4—C5—C8
C7T—C6—C5—C4
C7T—C6—C5—C8
Co—CT7—C2—Cl1
C6o—CT7T—C2—C3
C2—C7—C6—C5
N1—C9—C10—C11
C12—C11—C10—C9
C13—C12—C11—C10
C14—C12—C11—C10
C11—C12—C13—N1
C14—C12—C13—N1
C11—C12—C14—03
Cl11—C12—C14—N2
C13—C12—C14—03
C13—C12—C14—N2

109.5
109.5

109.5

109.5

109.5

109.5

100.98 (19)
176.64 (15)
—3.4(2)
—3.4(2)
176.48 (15)
177.72 (15)
2.4 (3)

0.6 (3)
1.303)
~178.90 (18)
-1.6 (3)
178.64 (18)
~177.98 (16)
2.1(2)

-0.1 (3)

0.3 (3)

0.8 (3)

-0.2 (2)
171.09 (16)
-1.5(3)
~173.31 (15)
~118.02 (19)
61.2 (2)
53.4(2)
~127.43 (17)

Simetri kodu: (i) —X, -y, —z.

Ek Cizelge 24. (13) kristalinin hidrojen bag1 geometrisi (A°)

Cgl, C2-C7 halkasinin merkezidir.



D—H---A

04—H41---01"
04—H42..-03"
C6—H6---01"
Cl11—H11---01"
C17—HI17A.--Cgl"

D—H
1.00 (2)
0.89 (2)
0.93
0.93
0.97

H--A D---A

1.69 (2) 2.6443 (18)
1.88 (2) 2.7557 (18)
2.40 3.249 (3)
2.42 3.339(2)
2.95 3.594 (2)

160 (3)
170 (2)
152
168
125

Simetri kodlari: (ii) -x, -y, -z; (iil) —x+1, -y, -z; (iv); (v); (vi) x-1, y+1, z.

Ek Cizelge 25. (16) kristalinin fraksiyonel atomik koordinatlari ve izotropik veya

esdeger izotropik yerdegistirme parametreleri (Az)

Znl
o1
02
03
04
05
N1
N2
C1
Cc2
C3
H3
C4
H4
C5
Co6
H6
C7
H7
C8
H8A
HS8B
H8C

X

0.450815 (15)
0.73414 (10)
0.65938 (9)
0.49245 (10)
0.41059 (10)
0.30214 (10)
0.37721 (11)
0.08512 (11)
0.75162 (13)
0.89284 (13)
0.92011 (14)
0.8532
1.04631 (14)
1.0628
1.14912 (14)
1.12308 (14)
1.1913
0.99677 (14)
0.9812
1.28449 (15)
1.3353
1.2620
1.3424

Yy

0.115632 (13)
0.02215 (9)
0.19668 (9)
~0.10996 (10)
0.05856 (9)
0.44313 (10)
0.27588 (10)
0.30568 (11)
0.13428 (12)
0.19728 (12)
0.31934 (13)
0.3665
0.37058 (13)
0.4518
0.30273 (14)
0.18255 (14)
0.1369
0.13047 (13)
0.0503
0.35768 (16)
0.2920
0.3787
0.4373

214

Z

0.040631 (11)
0.02905 (8)
0.09519 (8)
0.12229 (8)
0.18860 (8)
~0.27313 (8)
0.02830 (9)
~0.25343 (9)
0.08691 (10)
0.15322 (10)
0.22226 (11)
0.2228
0.29001 (12)
0.3359
0.29080 (11)
0.21929 (12)
0.2171
0.15144 (11)
0.1043
0.36690 (13)
0.3650
0.4403
0.3439

Uiso*/Ueq

0.01383 (5)
0.01896 (19)
0.01795 (18)
0.0210 (2)
0.01957 (19)
0.0239 (2)
0.0147 (2)
0.0175 (2)
0.0154 (2)
0.0158 (2)
0.0184 (2)
0.022%
0.0212 (3)
0.025%
0.0205 (3)
0.0210 (3)
0.025%
0.0193 (3)
0.023*
0.0282 (3)
0.042%
0.042%
0.042%



Cc9
C10
Cl1
H11
C12
HI12
C13
Cl4
H14
C15
HI15
Cl16
H16A
H16B
H16C
C17
H17
C18
HI18
C19
H19
C20
C21
H21
C22
C23
H23A
H23B
C24
H24A
H24B
H24C
C25
H25A
H25B
C26
H26A
H26B
H26C

0.44426 (13)
0.42490 (13)
0.34787 (14)
0.3120
0.32480 (14)
0.2727
0.37825 (15)
0.45906 (15)
0.4984
0.48161 (14)
0.5350
0.34955 (19)
0.3701
0.2515
0.4088
0.40194 (13)
0.4491
0.35931 (13)
0.3738
0.29485 (13)
0.2696
0.26868 (12)
0.30915 (13)
0.2883
0.21826 (13)
-0.01970 (14)
0.0297
-0.0793
~0.11255 (15)
-0.1828
~0.1588
-0.0549
0.03872 (15)
0.0906
-0.0615
0.06320 (19)
0.0298
0.0124
0.1629

-0.04751 (13)
-0.10307 (12)
-0.05492 (13)
0.0156
~0.11202 (15)
-0.0796
~0.21695 (14)
-0.26154 (14)
-0.3294
~0.20583 (13)
-0.2373
-0.28015 (19)
-0.3646
~0.2941
-0.2220
0.38549 (13)
0.3876
0.49579 (13)
0.5689
0.49579 (12)
0.5704
0.38185 (12)
0.27380 (12)
0.1964
0.37980 (12)
0.23617 (13)
0.2137
0.1532
0.32037 (15)
0.2694
0.3458
0.3993
0.29558 (14)
0.3760
0.2891
0.17447 (16)
0.1694
0.0948
0.1824

215

0.19693 (10)
0.30249 (10)
0.38074 (11)
0.3692
0.47572 (11)
0.5270
0.49557 (11)
0.41892 (11)
0.4320
0.32319 (11)
0.2725
0.59785 (13)
0.5892
0.6100
0.6596
0.10388 (10)
0.1719
0.08359 (11)
0.1384
-0.01931 (11)
-0.0357
-0.09764 (10)
-0.06968 (10)
-0.1209
-0.21572 (11)
~0.18488 (11)
-0.1231
-0.2275
~0.14258 (13)
-0.1020
-0.2034
-0.0955
-0.37030 (11)
-0.3974
-0.3790
~0.43724 (13)
-0.5128
-0.4102
-0.4311

0.0165 (2)
0.0162 (2)
0.0189 (2)
0.023*
0.0224 (3)
0.027*
0.0235 (3)
0.0219 (3)
0.026%
0.0189 (2)
0.023*
0.0360 (4)
0.054%
0.054%
0.054%
0.0160 (2)
0.019%
0.0181 (2)
0.022%
0.0173 (2)
0.021%
0.0152 (2)
0.0151 (2)
0.018%
0.0162 (2)
0.0199 (3)
0.024%
0.024%
0.0270 (3)
0.041%
0.041%
0.041%
0.0218 (3)
0.026%
0.026%
0.0321 (3)
0.048*
0.048*
0.048*



Ek Cizelge 26. (16) kristalinin atomik yerdegistirme parametreleri (10\2)

Znl
o1
02
03
04
05
N1
N2
C1
C2
C3
C4
C5
C6
C7
C8
c9
C10
Cl1
C12
Cl13
Cl4
C15
Cle
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26

Ull
0.01471 (8)
0.0180 (4)
0.0162 (4)
0.0231 (5)
0.0229 (5)
0.0200 (5)
0.0133 (5)
0.0164 (5)
0.0160 (6)
0.0150 (5)
0.0180 (6)
0.0215 (6)
0.0167 (6)
0.0166 (6)
0.0180 (6)
0.0199 (7)
0.0137 (5)
0.0156 (5)
0.0160 (6)
0.0171 (6)
0.0208 (6)
0.0242 (7)
0.0201 (6)
0.0350 (8)
0.0144 (5)
0.0178 (6)
0.0165 (6)
0.0116 (5)
0.0142 (5)
0.0171 (6)
0.0152 (6)
0.0217 (7)
0.0214 (6)
0.0409 (9)

U22
0.01387 (7)
0.0163 (4)
0.0170 (4)
0.0281 (5)
0.0208 (4)
0.0275 (5)
0.0147 (5)
0.0186 (5)
0.0156 (5)
0.0159 (6)
0.0174 (6)
0.0177 (6)
0.0226 (6)
0.0239 (6)
0.0179 (6)
0.0332 (8)
0.0203 (6)
0.0178 (6)
0.0216 (6)
0.0306 (7)
0.0271 (7)
0.0197 (6)
0.0187 (6)
0.0474 (10)
0.0188 (6)
0.0152 (6)
0.0145 (5)
0.0162 (5)
0.0137 (5)
0.0135 (5)
0.0200 (6)
0.0266 (7)
0.0239 (6)
0.0295 (8)

U33
0.01481 (8)
0.0221 (5)
0.0215 (5)
0.0161 (4)
0.0177 (4)
0.0235 (5)
0.0172 (5)
0.0176 (5)
0.0155 (6)
0.0173 (6)
0.0215 (6)
0.0223 (6)
0.0211 (6)
0.0249 (7)
0.0225 (6)
0.0278 (7)
0.0154 (6)
0.0137 (6)
0.0179 (6)
0.0161 (6)
0.0172 (6)
0.0198 (6)
0.0167 (6)
0.0245 (8)
0.0152 (6)
0.0211 (6)
0.0233 (6)
0.0185 (6)
0.0173 (6)
0.0201 (6)
0.0231 (6)
0.0328 (8)
0.0184 (6)
0.0242 (7)

216

U12
0.00699 (5)
0.0056 (3)
0.0064 (3)
0.0131 (4)
0.0093 (4)
0.0030 (4)
0.0053 (4)
0.0053 (4)
0.0045 (4)
0.0045 (4)
0.0070 (5)
0.0038 (5)
0.0029 (5)
0.0087 (5)
0.0068 (5)
0.0037 (6)
0.0046 (5)
0.0026 (4)
0.0044 (5)
0.0020 (5)
~0.0027 (5)
0.0031 (5)
0.0048 (5)
0.0041 (7)
0.0056 (4)
0.0058 (5)
0.0073 (4)
0.0045 (4)
0.0045 (4)
0.0078 (4)
0.0025 (5)
0.0061 (5)
0.0056 (5)
0.0105 (7)

U13
0.00123 (5)
~0.0003 (4)
0.0004 (4)
0.0043 (4)
0.0027 (4)
0.0020 (4)
0.0026 (4)
0.0009 (4)
0.0029 (5)
0.0025 (5)
0.0038 (5)
0.0015 (5)
0.0010 (5)
0.0026 (5)
0.0022 (5)
-0.0026 (6)
0.0005 (4)
0.0000 (4)
0.0007 (5)
0.0030 (5)
-0.0018 (5)
-0.0038 (5)
0.0000 (5)
0.0042 (7)
0.0020 (4)
0.0041 (5)
0.0048 (5)
0.0023 (4)
0.0011 (4)
0.0009 (5)
0.0012 (5)
0.0088 (6)
-0.0026 (5)
0.0035 (7)

U23
0.00289 (5)
0.0008 (4)
0.0035 (3)
0.0052 (4)
0.0058 (4)
0.0110 (4)
0.0034 (4)
0.0031 (4)
0.0061 (4)
0.0047 (5)
0.0046 (5)
0.0002 (5)
0.0057 (5)
0.0051 (5)
0.0017 (5)
0.0028 (6)
0.0030 (5)
0.0026 (4)
0.0018 (5)
0.0021 (5)
0.0071 (5)
0.0052 (5)
0.0016 (5)
0.0185 (7)
0.0020 (5)
~0.0012 (5)
0.0041 (5)
0.0043 (5)
0.0014 (4)
0.0031 (5)
0.0051 (5)
0.0040 (6)
0.0019 (5)
~0.0026 (6)



Ek Cizelge 27. (16) kristalinin geometrik parametreleri (A, )

Znl—Znl’
Zn1—O1'
Zn1—02
Zn1—O03'
Znl—O04
Znl—N1
01—Znl'
01—Cl
02—Cl
03—Znl'
03—C9
04—C9
05—C22
N1—C17
N1—C21
N2—C22
N2—C23
N2—C25
Cl—C2
C2—C7
C3—C2
C3—C4
C3—H3
C4—H4
C5—C4
C5—C6
C5—C8
C6—H6
C7—C6
C7—H7
C8—HS8A
C8—HSB
C8—H8C
C9—C10
C10—Cl11

01'—Zn1—03!

2.9494 (3)
2.0420 (9)
2.0264 (9)
2.1196 (9)
2.0235 (9)
2.0340 (10)
2.0420 (9)
1.2604 (15)
1.2648 (15)
2.1196 (9)
1.2580 (16)
1.2654 (16)
1.2305 (16)
1.3419 (16)
1.3418 (16)
1.3433 (16)
1.4700 (17)
1.4685 (17)
1.5002 (17)
1.3963 (18)
1.3957 (18)
1.3851 (19)
0.9300
0.9300
1.3950 (19)
1.3965 (19)
1.5073 (19)
0.9300
1.3870 (19)
0.9300
0.9600
0.9600
0.9600
1.4971 (18)
1.3963 (18)
84.43 (4)

C10—C15
Cl1—H11
Cl12—Cl11
C12—CI13
Cl12—H12
C13—Cl14
C13—C16
C14—CI15
Cl4—H14
C15—H15
Cl16—H16A
Cl6—H16B
Cl6—H16C
C17—C18
C17—H17
C18—H18
C19—C18
C19—H19
C20—C19
C20—C21
C20—C22
C21—H21
C23—C24
C23—H23A
C23—H23B
C24—H24A
C24—H?24B
C24—H24C
C25—C26
C25—H25A
C25—H25B
C26—H26A
C26—H26B
C26—H26C

C13—C12—H]12

1.3934 (18)
0.9300
1.3876 (19)
1.393 (2)
0.9300
1.393 (2)
1.507 (2)
1.3884 (19)
0.9300
0.9300
0.9600
0.9600
0.9600
1.3871 (18)
0.9300
0.9300
1.3857 (19)
0.9300
1.3927 (17)
1.3824 (17)
1.5071 (18)
0.9300
1.5146 (19)
0.9700
0.9700
0.9600
0.9600
0.9600
1.515(2)
0.9700
0.9700
0.9600
0.9600
0.9600

119.4



02—Zn1—O1
02—Zn1—03"'
02—Zn1—N1
04—7Zn1—O1'
04—Zn1—02
04—7Zn1—O03"
04—Zn1—N1
N1—Zn1—O1'
N1—Zn1—03'
Cl1—O01—Znl'
C1—02—Znl
C9—03—Znl'
C9—04—7Znl
C17—N1—Znl
C21—N1—Znl
C21—N1—C17
C22—N2—C23
C22—N2—C25
C25—N2—(C23
01—C1—02
01—C1—C2
02—C1—C2
C3—C2—Cl1
C3—C2—C7
C7—C2—Cl1
C2—C3—H3
C4—C3—C2
C4—C3—H3
C3—C4—C5
C3—C4—H4
C5—C4—H4
C4—C5—C6
C4—C5—C8
C6—C5—C8
C5—C6—H6
C7—C6—C5
C7—C6—H6
C2—C7—H7
C6—C7—C2

159.97 (4)
88.67 (4)
104.57 (4)
89.88 (4)
90.22 (4)
159.93 (4)
107.92 (4)
94.43 (4)
91.72 (4)
128.83 (8)
124.35 (8)
145.07 (9)
110.41 (8)
126.21 (9)
114.90 (8)
118.59 (11)
124.41 (11)
118.33 (11)
117.24 (11)
125.48 (12)
117.03 (11)
117.47 (11)
120.98 (11)
118.75 (12)
120.17 (11)
119.9
120.29 (12)
119.9
121.29 (12)
119.4
119.4
118.19 (12)
120.84 (13)
120.97 (13)
119.6
120.82 (12)
119.6
119.7
120.62 (12)

218

C12—C13—C14
C12—C13—Cl16
C14—C13—Cl16
C13—Cl14—H14
C15—C14—C13
C15—Cl14—H14
C10—C15—HI15
C14—C15—C10
C14—CI15—H15

C13—C16—HI16A

C13—C16—H16B

C13—C16—H16C

H16A—C16—HI16B
H16A—C16—HI16C
H16B—C16—H16C

N1—C17—C18
N1—C17—H17
C18—C17—H17
C17—C18—H18
C19—C18—C17
C19—CI18—HI18
C18—C19—C20
C18—C19—H19
C20—C19—H19
C19—C20—C22
C21—C20—C19
C21—C20—C22
N1—C21—C20
N1—C21—H21
C20—C21—H21
05—C22—N2
05—C22—C20
N2—C22—C20
N2—C23—C24
N2—C23—H23A
N2—C23—H23B

C24—C23—H23A

C24—C23—H23B

H23A—C23—H23B

118.42 (13)
120.61 (14)
120.97 (14)
119.6
120.78 (13)
119.6
119.7
120.52 (13)
119.7
109.5
109.5
109.5
109.5
109.5
109.5
122.00 (12)
119.0
119.0
120.4
119.26 (12)
120.4
118.68 (12)
120.7
120.7
122.14 (11)
118.57 (12)
118.65 (11)
122.78 (11)
118.6
118.6
123.51 (12)
118.39 (11)
118.08 (11)
112.25 (11)
109.2
109.2
109.2
109.2
107.9



C6—C7—H7
C5—C8—HSA
C5—C8—HSB
C5—C8—HS8C
H8A—C8—HSB
H8A—C8—HSC
H8B—C8—HS8C
03—C9—04
03—C9—C10
04—C9—C10
C11—C10—C9
C15—C10—C9
C15—C10—Cl1
C10—C11—H11
C12—C11—C10
Cl12—Cl11—H11
Cl11—C12—C13
Cl1—C12—H12
01'—Zn1—02—Cl1
03'—Zn1—02—Cl
04—Zn1—02—Cl1
N1—Zn1—02—Cl1
01'—Zn1—04—C9
02—Zn1—04—C9
03'—Zn1—04—C9
N1—Zn1—04—C9
01'—Zn1—N1—C17
01'—Zn1—N1—C21
02—Zn1—N1—C17
02—Zn1—N1—C21
03'—Zn1—N1—C17
03'—Zn1—N1—C21
04—Zn1—N1—C17
04—Zn1—N1—C21
Zn1'—01—C1—O02
Zn1'—01—C1—C2
Znl—02—C1—01
Znl—02—C1—C2
Znl'—03—C9—04

119.7
109.5

109.5

109.5

109.5

109.5

109.5
124.45 (12)
117.63 (11)
117.92 (11)
120.82 (12)
120.25 (12)
118.92 (12)
119.9
120.13 (13)
119.9
121.17 (13)
119.4

0.43 (18)
-69.26 (10)
90.70 (10)
~160.69 (10)
80.22 (9)
~79.75 (9)
6.98 (16)
174.84 (8)
139.95 (10)
~46.58 (9)
—46.43 (11)
127.04 (9)
~135.50 (10)
37.97 (9)
48.64 (11)
~137.89 (8)
~15.50 (19)
163.13 (8)
12.25 (18)
~166.37 (8)
-1.2(2)
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C23—C24—H24A
C23—C24—H24B
C23—C24—H24C
H24A—C24—H?24B
H24A—C24—H24C
H24B—C24—H24C
N2—C25—C26
N2—C25—H25A
N2—C25—H25B
C26—C25—H25A
C26—C25—H25B
H25A—C25—H25B
C25—C26—H26A
C25—C26—H26B
C25—C26—H26C
H26A—C26—H26B
H26A—C26—H26C
H26B—C26—H26C
01—C1—C2—C7
02—C1—C2—C3
02—C1—C2—C7
C1—C2—C7—C6
C3—C2—C7—C6
C4—C3—C2—Cl1
C4—C3—C2—C7
C2—C3—C4—C5
C6—C5—C4—C3
C8—C5—C4—C3
C4—C5—C6—C7
C8—C5—C6—C7
C2—C7—C6—C5
03—C9—C10—C11
03—C9—C10—C15
04—C9—C10—C11
04—C9—C10—C15

C9—C10—C11—C12
C15—C10—C11—CI12
C9—C10—C15—C14
C11—C10—C15—C14

109.5
109.5

109.5

109.5

109.5

109.5

111.44 (12)
109.3

109.3

109.3

109.3

108.0

109.5

109.5

109.5

109.5

109.5

109.5

~1.65 (18)
0.75 (18)
177.09 (12)
~174.62 (12)
1.8 (2)
174.42 (12)
2.0 (2)

0.3 (2)

1.5 (2)
~178.45 (13)
-1.6 (2)
178.28 (13)
0.0 (2)
~167.82 (12)
10.99 (18)
11.89 (18)
~169.31 (12)
176.76 (11)
~2.06 (19)
~177.34 (12)
1.49 (19)



Zn1'—03—C9—C10  178.47 (10) C13—C12—C11—C10 0.5 (2)
Zn1—04—C9—O03 -1.70 (16) Cl11—C12—C13—C14 1.6 (2)
Zn1l—04—C9—C10  178.62 (8) Cl11—C12—C13—C16 -178.59 (13)
Znl—N1—C17—C18  173.27 (9) C12—C13—Cl14—CI15 -2.2(2)
C21—N1—C17—C18  0.02 (18) C16—C13—C14—C15 178.01 (13)
Znl—N1—C21—C20 -171.23 (9) C13—C14—C15—C10 0.7 (2)
Cl17—NI1—C21—C20  2.77 (18) N1—C17—C18—C19  —2.94(19)
C23—N2—C22—05  -175.96 (12) C20—C19—C18—C17 3.09 (19)
C23—N2—C22—C20  5.98 (18) C21—C20—C19—C18 —0.49 (18)
C25—N2—C22—05  2.33(19) C22—C20—C19—C18 -171.23 (11)
C25—N2—C22—C20 -175.72 (11) C19—C20—C22—05  70.73 (16)
C22—N2—C23—C24  92.91 (15) C19—C20—C22—N2  -111.12 (14)
C25—N2—(C23—C24  —85.40 (14) C21—C20—C22—05  -100.01 (14)
C22—N2—C25—C26  92.54 (15) C21—C20—C22—N2  78.14 (15)
C23—N2—C25—C26  —89.04 (15) C19—C20—C21—N1  -2.52(18)
01—C1—C2—C3 -178.00 (12) C22—C20—C21—N1  168.55(11)
Simetri kodu: (i) —x+1, -y, —z.

Ek Cizelge 28. (16) kristalinin hidrojen bagi geometrisi (A,°)

D H...A D—H H---A D---A D-H---A
C6—HG6.--04" 0.93 2.55 3.4601 (18) 166
C16—H16C---04™ 0.96 2.59 3.542 (2) 174
C19—H19---02" 0.93 2.57 3.4013 (15) 149

Simetri kodlari: (ii) x+1, y, z; (iil) —x+1, -y, -z+1; (iv) -x+1, -y+1, -z.

Ek Cizelge 29. (19) kristalinin fraksiyonel atomik koordinatlar1 ve izotropik veya

esdeger izotropik yerdegistirme parametreleri (Az)

X
Cul  0.0000
o1 0.0382 (2)
02 -0.1745 (2)
03 -0.8594 (2)

y
0.0000

—0.09651 (7)
—0.00164 (6)
—0.25069 (7)
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Z

0.0000
~0.17689 (11)
~0.14584 (11)
0.09449 (12)

Uiso™/Ueq
0.01074 (9)
0.0173 (3)
0.0140 (3)
0.0191 (3)



04  -1.1555(3) ~0.22382 (8) ~0.10917 (14) 0.0184 (3)
H41 —1.077 (5) ~0.2318 (14) -0.055 (2) 0.027 (7)*
H42  —1.097 (5) ~0.1903 (14) -0.132 (2) 0.028 (7)*
N1  —0.2249 (3) ~0.07406 (8) 0.05451 (13) 0.0124 (3)
N2  -0.6168 (3) ~0.27723 (9) 0.24930 (14) 0.0158 (3)
H21  —0.707 (4) ~0.3082 (12) 0.2657 (19) 0.016 (6)*
H22  —0.487 (4) ~0.2719 (10) 0.2909 (18) 0.007 (5)*
Cl  -0.1300 (3) ~0.05595 (9) -0.20439 (15) 0.0134 (4)
C2  -0.2973 (3) ~0.06975 (9) ~0.30646 (15) 0.0112 (3)
C3  -0.2437(3) ~0.11966 (9) ~0.38569 (16) 0.0144 (4)
H3  -0.1009 ~0.1435 -0.3763 0.017*
C4  -0.4027 (3) ~0.13357 (9) -0.47810 (16) 0.0144 (4)
H4  -0.3645 ~0.1665 -0.5308 0.017*
C5  -0.6202 (3) ~0.09904 (9) ~0.49401 (15) 0.0132 (4)
Cc6  -0.6723 (3) ~0.04968 (9) ~0.41381 (16) 0.0136 (4)
H6  -0.8162 ~0.0264 -0.4225 0.016*
C7  -0.5137(3) ~0.03481 (9) -0.32179 (16) 0.0126 (4)
H7  -0.5510 ~0.0013 -0.2697 0.015%
Cc8  —0.7908 (3) ~0.11485 (10) ~0.59515 (16) 0.0175 (4)
H8A -0.8165 ~0.1647 -0.6006 0.026*
HSB -0.7274 ~0.0984 -0.6616 0.026*
H8C -0.9374 ~0.0915 -0.5878 0.026*
Co  -0.4391 (3) ~0.08763 (10) 0.00027 (16) 0.0143 (4)
H9  -0.4908 ~0.0604 -0.0621 0.017*
C10  -0.5851 (3) ~0.14000 (9) 0.03306 (16) 0.0149 (4)
HI0 -0.7323 ~0.1471 -0.0062 0.018*
Cll  -0.5111(3) ~0.18220 (9) 0.12538 (16) 0.0132 (4)
Cl2  -0.2892 (3) ~0.16896 (9) 0.18202 (16) 0.0149 (4)
HI2 -0.2327 ~0.1958 0.2440 0.018*
CI3  -0.1551 (3) ~0.11484 (10) 0.14368 (16) 0.0150 (4)
HI3  -0.0079 ~0.1062 0.1820 0.018*
Cl4 -0.6762 (3) ~0.24014 (9) 0.15535 (16) 0.0145 (4)

Ek Cizelge 30. (19) kristalinin atomik yerdegistirme parametreleri (10\2)

UM U? U3 U2 U U
Cul 0.01320 (16) 0.01035 (15) 0.00829 (16) —0.00275 (12) —0.00076 (11) —0.00013 (12)
O1 0.0140 (7) 0.0194 (7) 0.0172(7) 0.0006 (5) —-0.0041 (5) 0.0042 (5)
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02 0.0181(6) 0.0127(6) 0.0103 (6) -0.0040 (5) -0.0020 (5) 0.0005 (5)
03 0.0180(7) 0.0167 (6) 0.0217 (8) —0.0030(5) -0.0025(6) 0.0026 (6)
04 0.0205(8) 0.0147(7) 0.0189 (8) -0.0022 (6) —0.0036 (6) 0.0018 (6)
N1 0.0131(8) 0.0128 (7) 0.0110(8) -0.0015(6) -0.0007 (6) —0.0005 (6)
N2 0.0154 (9) 0.0143 (8) 0.0168 (9) -0.0034(6) -0.0019 (7) 0.0021 (6)
Cl 0.0144(9) 0.0138(8) 0.0118(9) -0.0058 (7) 0.0011(7)  0.0037 (7)
C2 0.0129(9) 0.0102(8) 0.0102(9) -0.0029 (6) —0.0004 (7) 0.0014 (6)
C3 0.0139(9) 0.0128 (8) 0.0164 (10) 0.0011 (7)  0.0013 (7)  0.0016 (7)
C4 0.0195(9) 0.0109(8) 0.0131(9) -0.0004 (7) 0.0024 (7)  —=0.0036 (7)
C5 0.0163(9) 0.0117(8) 0.0110(9) -0.0045(7) -0.0010(7) 0.0016 (7)
C6 0.0130(9) 0.0127(8) 0.0149 (10) 0.0003 (6)  0.0003 (7)  0.0019 (7)
C7 0.0155(9) 0.0106(8) 0.0117(9) -0.0016 (6) 0.0014 (7) —-0.0011 (7)
C8 0.0205 (10) 0.0174 (9) 0.0136 (10) —0.0034 (7) -0.0032 (8) —0.0003 (7)
Cc9 0.0161(9) 0.0142(9) 0.0124(9) 0.0014 (6)  0.0000 (7)  —=0.0001 (7)
C10 0.0148 (9) 0.0147 (9) 0.0149 (10) 0.0004 (7)  -0.0004 (7) —0.0015 (7)
C11 0.0152(9) 0.0110(8) 0.0137 (10) 0.0005 (6)  0.0028 (7)  —0.0014 (7)
C12 0.0200 (10) 0.0130(8) 0.0116(9) -0.0013 (7) 0.0012(7)  0.0014 (7)
C13 0.0149 (9) 0.0164 (9) 0.0131(9) -0.0001 (7) —0.0013 (7) 0.0001 (7)
C14 0.0133 (9) 0.0120(8) 0.0183 (10) 0.0011 (7)  0.0027 (7)  —=0.0012 (7)
Ek Cizelge 31. (19) kristalinin geometrik parametreleri (A, )

Cul—02 1.9192 (13) C4—H4 0.9300
Cul—O02' 1.9192 (13) C5—C4 1.401 (3)
Cul—NI1 2.0562 (15) C5—C6 1.396 (3)
Cul—NT1' 2.0562 (15) C5—C8 1.504 (3)
01—Cl1 1.249 (2) Co—Ho6 0.9300
02—Cl1 1.287 (2) C7—C6 1.382 (3)
03—Cl14 1.228 (2) C7—H7 0.9300
0O4—H41 0.77 (3) C8—HSA 0.9600
04—H42 0.78 (3) C8—HS8B 0.9600
N1—C9 1.350 (2) C8—HS8C 0.9600
N1—C13 1.345 (2) C9—H9 0.9300
N2—Cl14 1.341 (2) C10—C9 1.381 (3)
N2—H?21 0.82 (2) C10—Cl11 1.395 (3)
N2—H?22 0.86 (2) C10—H10 0.9300
Cc2—C1 1.495 (3) Cl11—C12 1.398 (3)
C2—C3 1.397 (2) Cl1—Cl14 1.516 (2)
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C2—C7
C3—C4

C3—H3
02'—Cul—O02
02—Cul—NI1
02'—Cul—N1
02—Cul—NT1'

02 —Cul—NT1'
N1—Cul—NT1!
C1—02—Cul
H42—04—H41
C9—N1—Cul
C13—N1—Cul
C13—N1—C9
C14—N2—H21
Cl14—N2—H22
H22—N2—H?21
01—C1—02
01—C1—C2
02—C1—C2
C3—C2—Cl1
C3—C2—C7
C7—C2—Cl1
C2—C3—H3
C4—C3—C2
C4—C3—H3
C3—C4—C5
C3—C4—H4
C5—C4—H4
C4—C5—C8
C6—C5—C4
C6—C5—C8
C5—C6—H6
02'—Cul—NI1—C9
02—Cul—N1—C9
02'—Cul—N1—C13
02—Cul—N1—C13
N1—Cul—02—Cl
N1'—Cul—02—C1

1.398 (3)
1.383 (3)
0.9300
180.00 (4)
89.67 (6)
90.33 (6)
90.33 (6)
89.67 (6)
180.00 (10)
113.26 (12)
103 (3)
122.91 (12)
120.10 (12)
116.85 (16)
117.9 (16)
123.8 (14)
118 (2)
122.72 (18)
121.14 (17)
116.10 (16)
120.47 (16)
119.07 (17)
120.42 (16)
120.0
120.03 (17)
120.0
121.34 (17)
119.3
119.3
120.56 (16)
118.05 (17)
121.39 (17)
119.4
161.86 (14)
—18.14 (14)
—22.59 (14)
157.41 (14)
~76.89 (12)
103.11 (12)
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C12—C13
Cl12—H12
C13—H13
C7—C6—C5
C7—C6—H6
C2—C7—H7
C6o—C7—C2
C6—CT7T—H7
C5—C8—HB8A
C5—C8—HS8B
C5—C8—H8C
H8A—C8—HSEB
H8A—C8—HS8C
H8B—C8—HS8C
N1I—C9—C10
N1—C9—H9
C10—C9—H9
C9—C10—C11
C9—C10—H10
C11—C10—H10
C10—C11—C12
C10—C11—C14
C12—C11—C14
Cl11—CI12—H12
C13—CI12—Cl11
C13—C12—H]12
N1—C13—C12
N1—C13—HI13
C12—C13—H13
03—C14—N2
03—C14—C11
N2—C14—C11

C1—C2—C7—C6
C3—C2—C7—C6
C2—C3—C4—C5
C6—C5—C4—C3
C8—C5—C4—C3
C4—C5—C6—C7

1.388 (2)
0.9300
0.9300
121.11 (17)
119.4
119.8
120.40 (17)
119.8
109.5
109.5

109.5

109.5

109.5
109.5
123.05 (17)
118.5
118.5
119.75 (17)
120.1

120.1
117.82 (17)
117.32 (16)
124.85 (17)
120.7
118.51 (17)
120.7
124.04 (17)
118.0
118.0
122.56 (17)
119.40 (17)
118.03 (17)

—-177.34 (16)
0.2 (3)

-0.7 (3)

0.2 (3)
179.96 (17)
0.5 ()



Cul—02—C1—O01 ~-11.8 (2) C8—C5—C6—C7 -179.23 (16)
Cul—02—C1—C2 166.15 (11) C2—C7—C6—C5 -0.7 (3)
Cul—N1—C9—C10  176.28 (14) Cl11—C10—C9—N1  -0.8(3)
CI13—N1—C9—C10 0.6 (3) C9—C10—C11—C12 0.5 (3)
Cul—N1—C13—C12 -175.86 (14) C9—C10—C11—Cl14  -178.32 (16)
C9—N1—CI13—C12  0.0(3) C10—C11—CI12—C13 0.0 (3)
C3—C2—C1—01 -13.1 (3) Cl14—C11—C12—Cl13 178.73 (17)
C7—C2—C1—01 164.51 (16) Cl0—C11—C14—03 4.5(2)
C3—C2—C1—02 169.00 (16) Cl10—C11—C14—N2  -174.41 (17)
C7—C2—C1—02 -13.4(2) C12—C11—C14—03 -174.24 (18)
C7—C2—C3—C4 0.5 (3) C12—C11—Cl14—N2 6.9 (3)
Cl1—C2—C3—C4 178.05 (16) Cl11—C12—CI13—N1 -0.3 (3)
Simetri kodu: (i) —x, -y, —z.

Ek Cizelge 32. (19) kristalinin hidrojen bag1 geometrisi (A.°)

D—H---A D—H H---A D---A D—H---A
N2—H21---01" 0.82(2) 2.46 (2) 3.283(2) 177 (2)
N2—H?22..-04'" 0.86 (2) 2.14 (2) 2983(2) 171 (2)
0O4—H41---03 0.77 (3) 2.10 (3) 2.866 (2) 178 (3)
04—H42---01" 0.78 (3) 2.04 (3) 2813 (2) 173 (3)
C3—H3---03" 0.93 2.48 3.324(2) 151
C10—H10---01" 0.93 2.50 3.242(2) 137
CI12—HI12---04™ 0.93 2.34 3.253(2) 169

Simetri kodlart: (ii) x-1, -y-1/2, z+1/2; (iii) x+1, -y-1/2, z+1/2; (iv) x-1,y, z; (v) x+1, -y-1/2,z-1/2.

Ek Cizelge 33. (20) kristalinin fraksiyonel atomik koordinatlari ve izotropik veya

esdeger izotropik yerdegistirme parametreleri (AZ)

X

Cul 0.95060 (3)
o1 0.81764 (18)
02 0.90275 (17)
03 1.04702 (19)
04 0.86037 (17)
05 0.70039 (18)
N1 0.8976 (2)

Yy
0.966319 (13)

0.95045 (8)
1.00855 (8)
0.90818 (8)
1.03478 (8)
0.75397 (8)
0.90548 (9)
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Z

1.09852 (4)
0.9002 (2)
0.7371 (2)
1.0089 (2)
1.1481 (2)
1.5592 (2)
1.2719 (3)

Uiso™/Ueq
0.01099 (9)
0.0191 4)
0.0168 (4)
0.0203 (4)
0.0180 (4)
0.0183 (4)
0.0139 (5)



N2
H2A
H2B
Cl1
C2
C3
H3
Cc4
H4
(O8]
Cco6
H6
C7
H7
C8
H8A
H8B
H8C
Cc9
C10
Cl1
HI11
Ci12
H12
C13
Cl4
H14
C15
HI15
Cl16
H16A
H16B
H16C
C17
H17
C18
HI18
C19
C20

0.7819 (3)
0.752 (3)
0.818 (3)
0.8203 (3)
0.7165 (2)
0.6147 (2)
0.6095
0.5205 (3)
0.4508
0.5265 (3)
0.6286 (3)
0.6344
0.7225 (2)
0.7911
0.4259 (3)
0.3516
0.4498
0.4106
1.1213 (2)
1.1926 (3)
1.1638 (3)
1.0971
1.2313 (3)
1.2090
1.3314 (3)
1.3589 (3)
1.4264
1.2897 (3)
1.3087
1.4105 (3)
1.3606
1.4748
1.4473
0.7944 (2)
0.7501
0.7487 (2)
0.6757
0.8121 (2)
0.9206 (3)

0.81071 (11)
0.7887 (13)
0.8419 (16)
0.97549 (10)
0.96483 (11)
0.93399 (11)
0.9196
0.92415 (11)
0.9034
0.94428 (11)
0.97476 (11)
0.9885
0.98563 (10)
1.0072
0.93213 (12)
0.9219
0.9005
0.9661
0.91754 (11)
0.86716 (11)
0.81263 (11)
0.8075
0.76602 (12)
0.7291
0.77232 (12)
0.82663 (12)
0.8318
0.87351 (11)
0.9101
0.72204 (13)
0.6874
0.7177
0.7283
0.87572 (10)
0.8796
0.83964 (11)
0.8188
0.83446 (10)
0.86403 (11)
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1.7825 (3)
1.854 (4)
1.818 (4)
0.7606 (3)
0.6131 (3)
0.6322 (3)
0.7413
0.4928 (3)
0.5077
0.3308 (3)
0.3131 (3)
0.2035
0.4518 (3)
0.4371
0.1789 (3)
0.2179
0.1132
0.1064
0.9141 (3)
0.8745 (3)
0.9227 (3)
0.9770
0.8923 (3)
0.9232
0.8172 (3)
0.7674 (3)
0.7146
0.7932 (3)
0.7552
0.7957 (4)
0.7780
0.8985
0.6967
1.2239 (3)
1.1096
1.3316 (3)
1.2916
1.4999 (3)
1.5496 (3)

0.0200 (6)
0.022 (8)*
0.047 (12)*
0.0130 (5)
0.0122 (5)
0.0138 (6)
0.017*
0.0148 (6)
0.018%
0.0147 (6)
0.0159 (6)
0.019%
0.0128 (5)
0.015%
0.0221 (6)
0.033*
0.033*
0.033*
0.0133 (5)
0.0142 (6)
0.0188 (6)
0.023*
0.0224 (7)
0.027%
0.0206 (6)
0.0203 (6)
0.024%
0.0176 (6)
0.021%
0.0284 (7)
0.043*
0.043*
0.043*
0.0134 (5)
0.016%
0.0124 (5)
0.015%
0.0127 (5)
0.0170 (6)



H20
C21
H21
C22

0.9674 0.8604
0.9600 (3) 0.89878 (11)
1.0346 0.9188
0.7601 (3) 0.79620 (11)

1.6626 0.020*
1.4330 (3) 0.0152 (6)
1.4683 0.018*
1.6172 (3) 0.0142 (6)

Ek Cizelge 34. (20) kristalinin atomik yerdegistirme parametreleri (Az)

UM U2 U3 = = s
Cul 0.01279 (18) 0.01089 (15) 0.00968 (13) —0.00136 (15) 0.00323 (11) 0.00055 (13)
O1 0.0192 (11) 0.0233 (11) 0.0133(9) -0.0080 (9) 0.0000 (8)  0.0042 (7)
02 0.0154 (11) 0.0202 (10) 0.0137(8) -0.0071(8) 0.0003 (7) 0.0035 (7)
03 0.0299 (13) 0.0129 (9) 0.0236 (10) 0.0023 (9) 0.0177 (9)  0.0009 (8)
04 0.0208 (11) 0.0142(9) 0.0221 (9) 0.0023 (9) 0.0116 (8)  0.0033 (8)
05 0.0255 (12) 0.0147 (10) 0.0160 (9) -0.0046 (9) 0.0077 (8) 0.0016 (7)
NI 0.0156 (13) 0.0140(11) 0.0130(10) 0.0012 (10)  0.0050 (9) 0.0011 (8)
N2 0.0348 (17) 0.0132(12) 0.0140 (11) -0.0057 (12) 0.0094 (11) 0.0010 (9)
Cl 0.0174 (15) 0.0085 (13) 0.0143 (11) 0.0016 (11)  0.0058 (10) —0.0026 (9)
C2 0.0137 (14) 0.0096 (11) 0.0128 (11) 0.0027 (11)  0.0018 (9) —0.0023 (10)
C3 0.0153 (16) 0.0133 (13) 0.0141 (12) 0.0024 (11)  0.0061 (10) 0.0007 (10)
C4 0.0127 (15) 0.0136 (13) 0.0179 (12) -0.0008 (11) 0.0028 (11) -0.0016 (10)
C5 0.0161 (16) 0.0110(12) 0.0162(12) 0.0039 (11) 0.0011 (10) —0.0026 (10)
C6 0.0218 (16) 0.0124 (13) 0.0138 (11) 0.0015 (11)  0.0045 (11) 0.0006 (10)
C7 0.0144 (15) 0.0103 (12) 0.0150 (12) 0.0002 (11) 0.0062 (10) 0.0001 (9)
C8 0.0226 (18) 0.0209 (15) 0.0198 (13) -0.0015 (13) -0.0026 (12) —0.0029 (11)
C9 0.0125 (15) 0.0159 (13) 0.0099 (11) -0.0029 (11) -0.0013 (10) —0.0023 (9)
C100.0161 (16) 0.0154 (13) 0.0104 (11) 0.0002 (11)  0.0013 (10) —0.0003 (10)
C110.0192 (17) 0.0180 (14) 0.0195 (13) -0.0011 (12) 0.0049 (11) 0.0025 (11)
C12 0.0265 (19) 0.0149 (14) 0.0241 (14) 0.0034 (13) 0.0017 (12) 0.0022 (11)
C13 0.0245 (18) 0.0209 (15) 0.0149 (13) 0.0078 (13)  0.0009 (11) -0.0017 (11)
C14 0.0202 (17) 0.0247 (16) 0.0171 (13) 0.0041 (13)  0.0063 (11) -0.0008 (11)
C150.0222 (17) 0.0136 (13) 0.0160 (12) 0.0004 (12) 0.0016 (11) 0.0003 (10)
C16 0.036 (2) 0.0219 (16) 0.0264 (15) 0.0131 (14) 0.0043 (14) 0.0000 (12)
C17 0.0183 (16) 0.0113 (12) 0.0110(11) 0.0004 (11)  0.0036 (10) -0.0014 (9)
C18 0.0138 (15) 0.0112(12) 0.0130(11) -0.0006 (11) 0.0049 (10) -0.0026 (10)
C19 0.0177 (16) 0.0093 (12) 0.0127 (11) 0.0007 (11)  0.0065 (10) —0.0005 (9)
C20 0.0202 (17) 0.0189 (14) 0.0108 (11) -0.0003 (12) 0.0003 (10) 0.0026 (10)
C21 0.0140 (15) 0.0152 (13) 0.0160 (12) -0.0036 (11) 0.0026 (10) 0.0002 (10)
C220.0186 (16) 0.0134 (13) 0.0118 (12) 0.0009 (12)  0.0060 (11) 0.0033 (10)

226



Ek Cizelge 35. (20) kristalinin geometrik parametreleri (A, %)

Cul—Cul
Cul—O1
Cul—02'
Cul—03
Cul—04
Cul—N1
01—C1
02—Cul'
02—C1
03—C9
04—C9'
05—C22
N1—C17
N1—C21
N2—C22
N2—H2A
N2—H2B
Cl—C2
C2—C3
c2—C7
C3—C4
C3—H3
C4—C5
C4—H4
C5—C6
C5—C8
C6—C7
C6—H6
C7—H7
01—Cul—Cul
01—Cul—O04
O1—Cul—N1
02 —Cul—Cul
02'—Cul—Ol
02'—Cul—04
02 —Cul—N1

2.6375 (6)

1.9733 (18)
1.9703 (18)
1.9687 (18)
1.9836 (18)
2.161 (2)
1.269 (3)
1.9703 (18)
1.252 (3)
1.259 (3)
1.259 (3)
1232 (3)
1.338 (3)
1.342 (3)
1.339 (3)
0.89 (3)
0.85 (4)
1.497 (3)
1.388 (4)
1.397 (3)
1.387 (4)
0.9500
1.395 (3)
0.9500
1.384 (4)
1.503 (4)
1.385 (4)
0.9500
0.9500
88.51 (5)
88.96 (8)
97.37 (8)
79.79 (5)
168.28 (7)
90.82 (8)
94.19 (8)
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C8—HSA

C8—HSB
C8—H8C
C9—04'
C9—C10
C10—Cl11
C10—cCl5
Cl11—C12
Cl1—HI1
C12—C13
Cl12—H12
C13—Cl4
C13—Cl16
Cl4—C15
Cl4—H14
C15—H15
Cl16—HI16A
C16—HI16B
Cl16—H16C
C17—C138
C17—H17
C18—C19
C18—HI18
C19—C20
C19—C22
C20—C21
C20—H20
C21—H21

HS8A—C8—HSB
H8A—C8—HSC
H8B—C8—HS8C
03—C9—04'
03—C9—Cl10
04'—C9—C10
C11—C10—C9

0.9800

0.9800
0.9800
1.259 (3)
1.499 (4)
1.394 (4)
1.390 (4)
1.381 (4)
0.9500
1.389 (4)
0.9500
1.389 (4)
1.508 (4)
1.387 (4)
0.9500
0.9500
0.9800
0.9800
0.9800
1.382 (3)
0.9500
1.391 (3)
0.9500
1.387 (4)
1.503 (3)
1.381 (3)
0.9500
0.9500

109.5
109.5

109.5

125.3 (2)
116.2 (2)
118.6 (2)
120.0 (2)



03—Cul—Cul'
03—Cul—O1
03—Cul—02'
03—Cul—04
03—Cul—N1
04—Cul—Cul'
04—Cul—N1
N1—Cul—Cul’
C1—O01—Cul
C1—02—Cul’
C9—03—Cul
C9'—04—Cul
C17—N1—Cul
C17—N1—C21
C21—N1—Cul
C22—N2—H2A
C22—N2—H?2B
H2A—N2—H2B
01—C1—C2
02—C1—O01
02—C1—C2
C3—C2—Cl
C3—C2—C7
C7—C2—Cl
C2—C3—H3
C4—C3—C2
C4—C3—H3
C3—C4—C5
C3—C4—H4
C5—C4—H4
C4—C5—C8
C6—C5—C4
C6—C5—C8
C5—C6—C7
C5—C6—H6
C7—C6—H6
C2—C7—H7
C6—C7—C2
C6—C7—H7

82.21 (5)
87.53 (8)
90.25 (8)
167.82 (7)
91.34 (8)
86.04 (5)
100.68 (8)
171.10 (6)
117.87 (17)
128.72 (16)
125.69 (17)
120.50 (17)
119.94 (16)
117.5 (2)
122.42 (18)
118 (2)

121 (2)
120 (3)
117.3 (2)
125.1 (2)
117.6 (2)
121.6 (2)
119.1 (2)
119.4 (2)
119.9
120.3 (2)
119.9
121.0 (3)
1195
1195
120.9 (3)
118.2 (2)
120.9 (2)
121.4 (2)
119.3

119.3
120.0
120.0 (2)
120.0
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C15—C10—C9

C15—C10—C11
C10—C11—H11
C12—C11—C10
Cl12—C11—H11
C11—C12—C13
C11—C12—HI12
C13—C12—H]12
C12—C13—C16
C14—C13—C12
C14—C13—C16
C13—C14—H14
C15—C14—C13
C15—C14—H14
C10—C15—H15
C14—C15—C10
C14—C15—H15

C13—C16—HI16A

C13—C16—H16B

C13—C16—H16C

H16A—C16—H16B
H16A—C16—HI16C
H16B—C16—H16C

N1—C17—C18
N1—C17—H17
C18—C17—H17
C17—C18—C19
C17—C18—HI18
C19—C18—H18
C18—C19—C22
C20—C19—C18
C20—C19—C22
C19—C20—H20
C21—C20—C19
C21—C20—H20
N1—C21—C20
N1—C21—H21
C20—C21—H21
05—C22—N2

121.4 (2)
118.6 (3)
119.6
120.7 (3)
119.6
121.1 3)
119.5
119.5
121.0 3)
118.1 (3)
120.9 (3)
119.3
121.3 3)
119.3
119.9
120.2 (3)
119.9
109.5
109.5
109.5
109.5
109.5
109.5
123.6 (2)
118.2
118.2
118.5 (2)
120.7
120.7
118.1 (2)
118.3 (2)
123.6 (2)
120.4
119.3 (2)
120.4
122.8 (3)
118.6
118.6
123.4 (2)



C5—C8—HSA
C5—C8—HSB
C5—C8—HS8C
Cul'—Cul—01—cCl
02'—Cul—01—C1
03—Cul—01—C1
04—Cul—01—C1
N1—Cul—01—Cl
Cul'—Cul—03—C9
01—Cul—03—C9
02'—Cul—03—C9
04—Cul—03—C9
N1—Cul—03—C9
Cul'—Cul—04—C9'
01—Cul—04—C9'
02'—Cul—04—C9'
03—Cul—04—C9'
N1—Cul—04—C9'
01—Cul—N1—C17
01—Cul—N1—C21
02'—Cul—N1—C17
02 —Cul—N1—C21
03—Cul—N1—C17
03—Cul—N1—C21
04—Cul—N1—C17
04—Cul—N1—C21
Cul—01—C1—02
Cul—01—C1—C2
Cul'—02—C1—O01
Cul'—02—C1—C2
Cul—03—C9—04'
Cul—03—C9—C10
Cul—N1—C17—C138
C21—N1—C17—C138
Cul—N1—C21—C20
C17—N1—C21—C20
01—C1—C2—C3
01—C1—C2—C7
02—C1—C2—C3

109.5

109.5

109.5
~1.45 (18)
—4.4(5)
-83.72 (19)
84.61 (19)
~174.75 (19)
53(2)

94.1 (2)
~74.4(2)
20.7 (5)
~168.6 (2)
~2.61 (18)
-91.19 (19)
77.09 (19)
-17.9 (5)
171.51 (19)
—4.4(2)
~179.6 (2)
177.58 (19)
2.4 (2)
-92.1(2)
92.7 (2)
85.95 (19)
-89.3(2)
2.0 (3)
~177.69 (16)
-1.3 @)
178.39 (16)
-5.1 (4)
174.71 (16)
~174.35 (19)
1.1(4)
173.7 (2)
~1.6 (4)
7.0 (4)
~172.1 2)
~172.7 2)
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05—C22—C19
N2—C22—C19

02—C1—C2—C7
Cl—C2—C3—C4
C7—C2—C3—C4
C1—C2—C7—C6
C3—C2—C7—C6
C2—C3—C4—C5
C3—C4—C5—C6
C3—C4—C5—C8
C4—C5—C6—C7
C8—C5—C6—C7
C5—C6—C7—C2
03—C9—C10—Cl11
03—C9—C10—C15
04'—C9—C10—Cl11
04'—C9—C10—C15
C9—C10—C11—C12
C15—C10—C11—C12
C9—C10—C15—C14
C11—C10—C15—C14
C10—C11—C12—C13
Cl11—C12—C13—C14
C11—C12—C13—C16
C12—C13—C14—C15
C16—C13—C14—C15
C13—C14—C15—C10
N1—C17—C18—C19
C17—C18—C19—C20
C17—C18—C19—C22
C18—C19—C20—C21
C22—C19—C20—C21
C18—C19—C22—05
C18—C19—C22—N2
C20—C19—C22—05
C20—C19—C22—N2
C19—C20—C21—N1

119.8 (2)
116.9 (2)

8.2 (4)
-179.2 (2)
-0.1(4)
178.2 (2)
-094)
0.8 (4)
-0.54)
178.2 (2)
-0.54)
-179.2 (2)
1.2 (4)

8.4 (4)
-170.2 (2)
-171.8 (2)
9.6 (4)
-177.8 (2)
0.8 (4)
176.1 (2)
-2.6(4)
1.7.(4)
-254)
175.5 (3)
0.8 (4)
-177.3 (3)
1.8 (4)

1.0 (4)
-2.6(4)
178.6 (2)
214
-179.1 (2)
30.9 4)
—-148.8 (3)
-147.9 (3)
32.4 (4)
0.1 (4)



Simetri kodu: (i) —x+2, -y+2, —z+2.

Ek Cizelge 36. (20) kristalinin hidrojen bagi geometrisi (A,°)

D—H---A D—H H--A DA D—H---A

N2—H2A. .05l 0.89 (3) 2.11 (3) 2984 (3) 169 (3)

Simetri kodlari: (i) —x+1, y+1/2, —z+3/2; (ii) x+1,y, z.

Ek Cizelge 37. (21) kristalinin fraksiyonel atomik koordinatlari ve izotropik veya

esdeger izotropik yerdegistirme parametreleri (Az)

Cd1
Ol
02
03
04
05
06
o7
H71
H72
08
H81
H82
N1
N2
H21
H22
N3
N4
H41
H42
Cl1
C2
C3

X

0.141608 (11)
0.21408 (12)
0.43486 (13)
~0.09543 (12)
~0.08901 (13)
0.56683 (13)
~0.03527 (14)
0.25490 (14)
0.345 (3)
0.214 (3)
~0.06722 (16)
~0.115 (3)
0.021 (3)
0.24879 (15)
0.32591 (17)
0.355 (3)
0.235 (3)
0.06838 (15)
0.02873 (16)
0.056 (2)
0.020 (2)
0.35814 (17)
0.43118 (17)
0.34802 (19)

y
0.121190 (8)

0.17237 (9)
0.06777 (9)
0.15690 (9)
0.26914 (10)
0.41643 (10)
~0.40999 (9)
~0.02091 (10)
-0.038 (2)
-0.064 (2)
0.23407 (12)
0.252 (2)
0.216 (2)
0.23682 (11)
0.46852 (14)
0.502 (2)
0.4542 (19)
-0.03017 (11)
-0.36600 (12)
-0.3201 (18)
~0.4306 (19)
0.12189 (12)
0.12606 (13)
0.19738 (14)
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Z

0.094078 (7)
0.21480 (8)
0.11883 (8)
0.04849 (8)
0.15327 (9)
~0.38584 (9)
0.37641 (9)
~0.01623 (9)
~0.0464 (19)
~0.0261 (18)
0.36356 (10)
0.323 (2)
0.326 (2)
~0.05300 (10)
~0.40532 (11)
~0.4672 (19)
~0.3832 (18)
0.21984 (10)
0.50561 (10)
0.5322 (17)
0.5415 (16)
0.19750 (11)
0.27780 (11)
0.35725 (13)

Uise*1Ueq
0.00977 (3)
0.0153 (2)
0.0158 (2)
0.0150 (2)
0.0164 (2)
0.0199 (2)
0.0178 (2)
0.0183 (2)
0.030 (6)*
0.028 (6)*
0.0224 (2)
0.039 (7)*
0.039 (7)*
0.0131 (2)
0.0222 (3)
0.029 (6)*
0.027 (6)*
0.0139 (2)
0.0162 (2)
0.022 (5)*
0.019 (5)*
0.0122 (3)
0.0138 (3)
0.0190 (3)



H3
Cc4
H4
(O8]
Co6
H6
C7
H7
C8
H8A
H8B
H8C
Cc9
C10
Cl11
HI11
Ci12
HI12
C13
Cl4
H14
C15
HI15
Cl16
HI6A
H16B
H16C
C17
H17
C18
HI18
C19
C20
H20
C21
H21A
C22
C23
H23

0.2493
0.4114 (2)
0.3544
0.55876 (19)
0.64170 (19)
0.7406
0.57917 (18)
0.6364
0.6266 (2)
0.7263
0.5582
0.6384
~0.16048 (17)
~0.32334 (17)
~0.41385 (18)
~0.3706
~0.56823 (19)
~0.6280
~0.63418 (18)
~0.54103 (18)
~0.5822
~0.38809 (18)
~0.3283
~0.80317 (19)
~0.8456
~0.8590
~0.8127
0.16137 (17)
0.0612
0.21389 (18)
0.1500
0.36446 (17)
0.45742 (18)
0.5599
0.39564 (18)
0.4582
0.42827 (18)
0.01222 (18)
~0.0121

0.2439
0.19972 (16)
0.2478
0.13100 (15)
0.06017 (15)
0.0138
0.05760 (14)
0.0099
0.13244 (18)
0.0775
0.1132
0.2075
0.24072 (12)
0.30742 (12)
0.37317 (13)
0.3785
0.43074 (14)
0.4732
0.42543 (13)
0.36423 (13)
0.3633
0.30477 (13)
0.2629
0.48229 (16)
0.5324
0.4248
0.5259
0.33676 (13)
0.3651
0.39975 (13)
0.4686
0.35759 (13)
0.25694 (13)
0.2288
0.19876 (13)
0.1308
0.41740 (13)
~0.10290 (13)
~0.0849
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0.3587
0.43464 (13)
0.4874
0.43413 (12)
0.35394 (13)
0.3523
0.27640 (12)
0.2233
0.51874 (14)
0.5079
0.5865
0.5157
0.10406 (11)
0.10992 (12)
0.19319 (12)
0.2432
0.20192 (13)
0.2584
0.12678 (13)
0.04114 (13)
~0.0114
0.03297 (12)
~0.0240
0.13748 (15)
0.1920
0.1551

0.0721
~0.08530 (12)
~0.0419
~0.18067 (12)
~0.2009
~0.24544 (11)
~0.20997 (12)
~0.2501
~0.11404 (12)
~0.0911
~0.35244 (12)
0.19260 (12)
0.1296

0.023*
0.0223 (3)
0.027*
0.0196 (3)
0.0208 (3)
0.025*
0.0174 (3)
0.021*
0.0276 (4)
0.041%*
0.041*
0.041*
0.0123 (3)
0.0130 (3)
0.0166 (3)
0.020*
0.0195 (3)
0.023*
0.0177 (3)
0.0176 (3)
0.021*
0.0152 (3)
0.018*
0.0257 (4)
0.039*
0.039*
0.039*
0.0152 (3)
0.018*
0.0166 (3)
0.020*
0.0134 (3)
0.0153 (3)
0.018*
0.0148 (3)
0.018*
0.0154 (3)
0.0153 (3)
0.018*



C24
H24
C25
C26
H26
C27
H27
C28

~0.01121 (18)
~0.0495
0.02332 (17)
0.07689 (18)
0.0976
0.09879 (18)
0.1363
0.00343 (17)

-0.20371 (13)
-0.2523
-0.23100 (12)
—0.15443 (13)
—-0.1688
—0.05607 (13)
-0.0057
-0.34324 (12)

0.25425 (12)
0.2325
0.34907 (11)
0.37961 (12)
0.4437
0.31243 (12)
0.3326
0.41280 (11)

0.0158 (3)
0.019*
0.0125 (3)
0.0160 (3)
0.019*
0.0156 (3)
0.019*
0.0131 (3)

Ek Cizelge 38. (21) kristalinin atomik yerdegistirme parametreleri (10\2)

Cd1
Ol
02
03
04
05
06
o7
08
N1
N2
N3
N4
Cl1
Cc2
C3
C4
(O8]
Cé6
C7
C8
Cc9
C10
Cl1
Ci12
C13

Ull
0.01036 (5)
0.0118 (5)
0.0165 (5)
0.0122 (5)
0.0142 (5)
0.0164 (5)
0.0239 (6)
0.0141 (5)
0.0184 (6)
0.0138 (6)
0.0179 (7)
0.0152 (6)
0.0225 (7)
0.0128 (6)
0.0135 (6)
0.0157 (7)
0.0224 (8)
0.0207 (8)
0.0142 (7)
0.0146 (7)
0.0299 (9)
0.0119 (6)
0.0114 (6)
0.0158 (7)
0.0162 (7)
0.0130 (7)

U22
0.01012 (5)
0.0192 (5)
0.0163 (5)
0.0160 (5)
0.0201 (5)
0.0272 (6)
0.0157 (5)
0.0195 (6)
0.0347 (7)
0.0132 (6)
0.0322 (8)
0.0144 (6)
0.0131 (6)
0.0106 (6)
0.0162 (7)
0.0226 (8)
0.0292 (9)
0.0278 (8)
0.0299 (9)
0.0223 (8)
0.0432 (11)
0.0136 (6)
0.0124 (6)
0.0173 (7)
0.0189 (7)
0.0150 (7)

U33
0.00874 (5)
0.0162 (5)
0.0152 (5)
0.0169 (5)
0.0177 (5)
0.0148 (5)
0.0185 (5)
0.0213 (6)
0.0148 (5)
0.0125 (6)
0.0158 (6)
0.0121 (6)
0.0147 (6)
0.0138 (6)
0.0128 (6)
0.0205 (7)
0.0190 (8)
0.0155 (7)
0.0190 (7)
0.0145 (7)
0.0195 (8)
0.0109 (6)
0.0157 (7)
0.0183 (7)
0.0209 (8)
0.0246 (8)

U12
~0.00363 (4)
~0.0038 (4)
~0.0032 (4)
~0.0018 (4)
~0.0041 (4)
~0.0095 (5)
~0.0105 (4)
~0.0072 (5)
~0.0063 (5)
~0.0055 (5)
~0.0125 (6)
~0.0049 (5)
~0.0078 (5)
~0.0055 (5)
~0.0060 (5)
~0.0035 (6)
~0.0074 (7)
~0.0132 (7)
~0.0055 (6)
~0.0037 (6)
~0.0202 (8)
~0.0049 (5)
~0.0038 (5)
~0.0032 (6)
~0.0012 (6)
~0.0029 (5)
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U13
~0.00264 (4)
~0.0054 (4)
~0.0054 (4)
~0.0048 (4)
~0.0076 (4)
~0.0039 (4)
~0.0098 (4)
0.0013 (4)
~0.0039 (5)
~0.0033 (5)
~0.0065 (5)
~0.0038 (5)
~0.0072 (5)
~0.0045 (5)
~0.0045 (5)
~0.0068 (6)
~0.0063 (6)
~0.0078 (6)
~0.0079 (6)
~0.0044 (6)
~0.0128 (7)
~0.0029 (5)
~0.0049 (5)
~0.0067 (6)
~0.0037 (6)
~0.0067 (6)

U23
0.00016 (3)
~0.0029 (4)
~0.0038 (4)
~0.0040 (4)
~0.0034 (4)
0.0046 (4)
0.0023 (4)
~0.0100 (4)
~0.0075 (5)
0.0003 (4)
0.0105 (6)
~0.0006 (4)
0.0024 (5)
0.0017 (5)
0.0001 (5)
~0.0063 (6)
~0.0091 (6)
0.0014 (6)
0.0006 (6)
~0.0022 (6)
0.0018 (7)
0.0016 (5)
~0.0002 (5)
~0.0042 (6)
~0.0057 (6)
~0.0004 (6)



C14 0.0169 (7) 0.0159 (7) 0.0241 (8) —0.0038 (6) —0.0119(6) —0.0019 (6)
C15 0.0151 (7) 0.0136(7) 0.0177(7) —-0.0028 (5) —0.0064 (6) —0.0027 (5)
C16 0.0142 (7) 0.0257 (9) 0.0352 (10) 0.0002 (6) —0.0095 (7) —0.0039 (7)
C17 0.0117 (6) 0.0170(7) 0.0145(7) -0.0040(5) -0.0029 (5) 0.0015 (5)
C18 0.0143 (7) 0.0164 (7) 0.0162 (7) -0.0037 (6) —0.0051(6) 0.0044 (6)
C19 0.0151 (7) 0.0151(7) 0.0114(6) -0.0072(5) —0.0047(5) 0.0018 (5)
C20 0.0143 (7) 0.0154(7) 0.0136 (7) —0.0040(5) —0.0017 (5) —0.0008 (5)
C21 0.0154 (7) 0.0129(7) 0.0144 (7) -0.0029 (5) —0.0042(5) 0.0002 (5)
C22 0.0174 (7) 0.0161(7) 0.0123 (6) -0.0073 (6) —0.0035(5) 0.0019 (5)
C23 0.0190 (7) 0.0170(7) 0.0115(6) -0.0071(6) —0.0059 (5) 0.0009 (5)
C24 0.0216 (7) 0.0152(7) 0.0132(7) -0.0082(6) —0.0058 (6) —0.0012 (5)
C25 0.0124 (6) 0.0117(6) 0.0123 (6) —-0.0037 (5) —0.0033(5) 0.0012 (5)
C26 0.0202 (7) 0.0171(7) 0.0142(7) -0.0088 (6) —0.0088 (6) 0.0028 (5)
C27 0.0203 (7) 0.0154(7) 0.0145(7) -0.0091 (6) —0.0073 (6) 0.0014 (5)
C28 0.0111 (6) 0.0128 (6) 0.0136 (6) —0.0036(5) —0.0025(5) 0.0009 (5)
Ek Cizelge 39. (21) kristalinin geometrik parametreleri (A, )

Cd1—O01 2.2478 (11) C8—C5 1.507 (2)
Cd1—O03 2.4263 (11) C8—HBA 0.9600
Cd1—04 2.3794 (11) C8—HS8B 0.9600
Cd1—07 2.2947 (11) C8—HS8C 0.9600
Cd1—N1 2.3295 (12) Co9—Cl10 1.491 (2)
Cd1—N3 2.3671 (13) C10—C11 1.395 (2)
01—C1 1.2730 (18) C10—C15 1.396 (2)
02—C1 1.2535 (18) Cl1—HI11 0.9300
03—C9 1.2730 (18) Cl12—C11 1.390 (2)
04—C9 1.2622 (18) C12—C13 1.393 (2)
05—C22 1.2325 (19) Cl12—HI2 0.9300
06—C28 1.2422 (18) C13—Cl16 1.506 (2)
O7—H71 0.79 (3) C14—C13 1.393 (2)
O7—H72 0.80 (2) C14—C15 1.385 (2)
O8—HS81 0.79 (3) Cl14—H14 0.9300
O8—H82 0.81 (3) C15—H15 0.9300
N1—C17 1.3406 (19) Cl16—HI16A 0.9600
NI—C21 1.3435 (19) Cl16—HI16B 0.9600
N2—C22 1.333 (2) Cl16—H16C 0.9600
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N2—H21
N2—H22
N3—C23
N3—C27
N4—C28
N4—H41
N4—H42
C1—C2
C2—C3
c2—C7
C3—C4
C3—H3
C4—C5
C4—H4
C6—C5
Cc6—C7
C6—H6
C7—H7
01—Cd1—03
01—Cd1—04
01—Cd1—07
O1—Cd1—N1
O1—Cd1—N3
04—Cd1—03
07—Cd1—03
07—Cd1—04
07—Cd1—N1
O7—Cd1—N3
NI1—Cd1—O03
N1—Cd1—04
N1—Cd1—N3
N3—Cd1—03
N3—Cd1—0O4
C1—O1—Cd1
C9—03—Cd1
C9—04—Cd1
Cd1—O7—HT71
Cd1—O7—H72
H72—O7—HT71

0.85 (2)
0.87 (2)
1.3425 (19)
1.3433 (19)
1.325 (2)
0.87 (2)
0.86 (2)
1.500 (2)
1.390 (2)
1.392 (2)
1.391 (2)
0.9300
1.391 (2)
0.9300
1393 (2)
1.388 (2)
0.9300
0.9300
137.23 (4)
83.65 (4)
133.14 (4)
99.39 (4)
87.65 (4)
54.71 (4)
88.51 (4)
143.07 (4)
84.40 (4)
82.88 (4)
93.12 (4)
93.53 (4)
167.06 (4)
88.91 (4)
98.06 (4)
105.84 (9)
90.83 (8)
93.27 (9)
123.1 (17)
127.0 (17)
110 (2)

C17—H17
C18—C17
C18—C19
C18—HI18
C20—C19
C20—H20
C21—C20
C21—H21A
C22—C19
C23—C24
C23—H23
C24—H?24
C25—C24
C26—C25
C26—C27
C26—H26
C27—H27
C28—C25
04—C9—03
04—C9—C10
C11—C10—C15
C11—C10—C9
C15—C10—C9
C10—Cl11—H11
C12—C11—C10
C12—C11—H11
C11—C12—C13
C11—C12—H]12
C13—C12—H12
C12—C13—C14
C12—C13—C16
C14—C13—C16
C13—C14—H14
C15—C14—C13
C15—C14—H14
C10—C15—HI15
C14—C15—C10
C14—C15—HI5

C13—C16—HI16A

0.9300
1.387 (2)
1.394 (2)
0.9300
1.387 (2)
0.9300
1.385 (2)
0.9300
1.506 (2)
1.387 (2)
0.9300
0.9300
1.391 (2)
1.391 (2)
1.390 (2)
0.9300
0.9300
1.5077 (19)
121.19 (13)
119.45 (13)
118.94 (14)
120.24 (13)
120.82 (13)
119.8
120.44 (14)
119.8
120.59 (15)
119.7
119.7
118.64 (14)
121.48 (15)
119.87 (15)
119.5
121.06 (14)
119.5
119.9
120.21 (14)
119.9
109.5



H81—08—HS&2
C17—N1—Cdl
C17—N1—C21
C21—N1—Cdl
C22—N2—H21
C22—N2—H?22
H22—N2—H21
C23—N3—Cdl
C23—N3—C27
C27—N3—Cdl
C28—N4—H41
C28—N4—H42
H42—N4—H41
01—C1—C2
02—C1—01
02—C1—C2
C3—C2—C1
C3—C2—C7
C7—C2—C1
C2—C3—C4
C2—C3—H3
C4—C3—H3
C3—C4—H4
C5—C4—C3
C5—C4—H4
C4—C5—C6
C4—C5—C8
C6—C5—C8
C5—C6—H6
C7—C6—C5
C7—C6—H6
C2—C7—H7
C6o—CT7—C2
Co—CT7—H7
C5—C8—HB8A
C5—C8—HS8B
C5—C8—H8C
H8A—C8—HS8B
H8A—C8—HS8C

103 (3)
121.04 (10)
118.25 (13)
120.31 (10)
1203 (15)
119.5 (15)
119 (2)
118.71 (10)
117.68 (13)
123.03 (10)
124.1 (14)
118.4 (14)
117.4 (19)
117.01 (13)
121.75 (13)
121.20 (13)
119.49 (14)
119.02 (14)
121.47 (13)
120.48 (15)
119.8
119.8
119.6
120.82 (15)
119.6
118.36 (14)
120.82 (16)
120.82 (16)
1195
121.08 (15)
119.5
119.9
120.24 (15)
119.9
109.5

109.5

109.5

109.5
109.5

C13—C16—H16B

C13—C16—H16C

H16A—C16—H16B
H16A—Cl16—HI16C
H16B—C16—H16C

N1—C17—C18
N1—C17—H17
C18—C17—H17
C17—C18—C19
C17—C18—HI18
C19—C18—H]18
C18—C19—C22
C20—C19—C18
C20—C19—C22
C19—C20—H20
C21—C20—C19
C21—C20—H20
N1—C21—C20
N1—C21—H21A

C20—C21—H21A

05—C22—N2
05—C22—C19
N2—C22—C19
N3—C23—C24
N3—C23—H23
C24—C23—H23
C23—C24—C25
C23—C24—H24
C25—C24—H?24
C24—C25—C26
C24—C25—C28
C26—C25—C28
C25—C26—H26
C27—C26—C25
C27—C26—H26
N3—C27—C26
N3—C27—H27
C26—C27—H27
06—C28—N4

109.5
109.5
109.5
109.5
109.5
122.87 (14)
118.6
118.6
118.55 (14)
120.7
120.7
122.10 (14)
118.62 (13)
119.28 (13)
120.4
119.15 (14)
120.4
122.46 (14)
118.8
118.8
124.40 (14)
120.11 (14)
115.49 (13)
122.90 (14)
118.5
118.5
119.07 (14)
120.5
120.5
118.47 (13)
118.30 (13)
123.23 (13)
120.7
118.64 (14)
120.7
123.20 (14)
118.4
118.4
123.03 (14)



H8B—C8—H8C
03—C9—CI10
03—Cd1—01—C1
04—Cd1—01—C1
07—Cd1—01—C1
N1—Cd1—01—C1
N3—Cd1—01—C1
01—Cd1—03—C9
04—Cd1—03—C9
07—Cd1—03—C9
N1—Cd1—03—C9
N3—Cd1—03—C9
01—Cd1—04—C9
03—Cd1—04—C9
07—Cd1—04—C9
N1—Cd1—04—C9
N3—Cd1—04—C9
O01—Cd1—N1—C17
01—Cd1—N1—C21
03—Cd1—N1—C17
03—Cd1—N1—C21
04—Cd1—N1—C17
04—Cd1—N1—C21
07—Cd1—N1—C17
07—Cd1—N1—C21
N3—Cd1—N1—C17
N3—Cd1—N1—C21
0O1—Cd1—N3—C23
01—Cd1—N3—C27
03—Cd1—N3—C23
03—Cd1—N3—C27
04—Cd1—N3—C23
04—Cd1—N3—C27
O07—Cd1—N3—C23
O07—Cd1—N3—C27
N1—Cd1—N3—C23
N1—Cd1—N3—C27
Cd1—N1—C17—C18
C21—N1—C17—C18

109.5

119.35 (13)
178.82 (8)
~168.65 (9)
15.00 (11)
~76.11 (9)
92.97 (9)
15.18 (11)
-0.14 (8)
~176.56 (9)
-92.25 (9)
100.53 (9)
~169.47 (9)
0.14 (8)
6.09 (12)
91.47 (9)
-82.76 (9)
—98.58 (11)
88.82 (11)
40.37 (11)
~132.23 (11)
—14.44 (11)
172.96 (11)
128.57 (12)
—44.04 (11)
139.16 (18)
-33.4(3)
~178.51 (11)
~7.44 (12)
44.13 (11)
~144.80 (12)
98.24 (11)
-90.69 (12)
—44.50 (11)
126.57 (12)
-55.1(2)
115.9 (2)
~170.02 (12)
2.7 (2)

06—C28—C25
N4—C28—C25
01—C1—C2—C3
01—C1—C2—C7
02—C1—C2—C3
02—C1—C2—C7
C1—C2—C3—C4
C7—C2—C3—C4
C1—C2—C7—C6
C3—C2—C7—C6
C2—C3—C4—C5
C3—C4—C5—C6
C3—C4—C5—C8
C5—C6—C7—C2
C7—C6—C5—C4
C7—C6—C5—C8
03—C9—C10—C11
03—C9—C10—C15
04—C9—C10—Cl11
04—C9—C10—C15
C9—C10—C11—C12
C15—C10—C11—C12
CO—C10—C15—C14
C11—C10—C15—C14
C13—C12—C11—C10
C11—C12—C13—C14
C11—C12—C13—Cl16
C15—C14—C13—C12
C15—C14—C13—Cl16
C13—C14—C15—CI10
C19—C18—C17—N1
C17—C18—C19—C20
C17—C18—C19—C22
C21—C20—C19—C18
C21—C20—C19—C22
N1—C21—C20—C19
05—C22—C19—C18
05—C22—C19—C20
N2—C22—C19—C18

119.00 (13)
117.97 (13)
—9.6 (2)
168.54 (14)
172.66 (14)
9.2 (2)
177.80 (14)
~0.4 (2)
~177.67 (14)
0.5 (2)

0.0 (3)

0.3 (3)
~179.23 (16)
~0.2(2)
~0.2(2)
179.32 (15)
159.36 (14)
~20.3 (2)
—21.4(2)
158.92 (14)
~176.66 (14)
3.0 (2)
177.96 (14)
~1.7(2)
~12(2)
~1.9(2)
176.95 (15)
3.3(2)
~175.65 (15)
~1.5(2)
~0.4 (2)
~2.6 (2)
177.02 (14)
3.1(2)
~176.49 (13)
~0.8(2)
145.44 (16)
~35.0 (2)
~34.9 (2)



Cd1—N1—C21—C20
C17—N1—C21—C20
Cd1—N3—C23—C24
C27—N3—C23—C24
Cd1—N3—C27—C26
C23—N3—C27—C26
Cd1—01—C1—02
Cd1—01—C1—C2
Cd1—03—C9—04
Cd1—03—C9—C10
Cd1—04—C9—03
Cd1—04—C9—C10

170.65 (11)
—2.2(2)
169.79 (12)
-1.8(2)
~170.25 (12)
0.9 (2)

7.16 (16)
~170.52 (10)
0.24 (14)
179.43 (11)
-0.25 (14)
~179.43 (11)

N2—C22—C19—C20
N3—C23—C24—C25
C26—C25—C24—C23
C28—(C25—C24—C23
C27—C26—C25—C24
C27—C26—C25—C28
C25—C26—C27—N3
06—C28—C25—C24
06—C28—C25—C26
N4—C28—C25—C24
N4—C28—C25—C26

144.70 (15)
0.6 (2)
1.5
~177.50 (14)
~22(2)
176.66 (14)
1.12)

3.6 (2)
~175.30 (14)
~176.55 (14)
4.5(2)

Ek Cizelge 40. (21) kristalinin hidrojen bagi geometrisi (A,°)

Cg3 ve Cg4 sirastyla, N1/C17-C21 ve N3/C23-C27 halkalarinin merkezleridir.

D—H---A
N2—H21---05'
N2—H22.--06"
N4—H41---08™
N4—H42.--06"
07—H71---02"
07—H72---03"
O8—H81---04
0O8—H82---01
C6—H6---Cg4"
Cl4—H]14---Cg3""

D—H
0.85 (2)
0.87 (3)
0.87 (2)
0.86 (2)
0.79 (3)
0.80 (3)
0.79 (3)
0.80 (3)
0.93

0.93

2.05(2) 2.8990 (19)
2.10 3) 2.948 (2)

1.99 (2) 2.822 (2)

2.05(2) 2.8979 (18)
1.93 (3) 2.7186 (19)
1.97 (3) 2.7690 (18)
221 (3) 2.8767 (18)
1.93 (3) 2.7269 (18)
2.82 3.7196 (20)
2.78 3.6840 (19)

177 (2)
163 (2)
160 (2)
171 (2)
175 (2)
174 (3)
143 (3)
169 (3)
163

164

Simetri kodlart: (i) —x+1, —y+1, —z—1; (i) —x, —y, —z; (iii) —x, -y, —z+1; (v) —x, —y—1,

—z+1; (V) =x+1, =y, —=z; (vi) x+1, y, z; (vii) x—1, y, z.
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Ek Cizelge 41. (6) kompleksinin toz XRD degerleri

Pos. [°2Th.]  Yiikseklik [cts]  FWHM [*2Th.] d-aralig1 [A] Rel. Int. [%]
18,8153 6,52 0,3360 4,71254 29,52
19,4835 22,10 0,1200 4,55240 100,00
28,2780 7.85 0,0720 3,15340 35,51
31,7158 6,06 0,1440 2,81900 27,42
36,5424 3,34 0,0960 2,45698 15,11
37,4744 7.25 0,2880 2,39798 32,79
40,5597 20,82 0,0960 2,22240 94,23
41,6517 1,77 0,1200 2,16663 7,99
42,5020 14,59 0,0960 2,12523 66,04
42,6391 8,20 0,0960 2,11871 37,11
42,8815 5,01 0,1440 2,10730 22,68
44,6874 4,23 0,3840 2,02624 19,13
49,2360 6,10 0,1200 1,84916 27,61
55,5993 16,39 0,0960 1,65165 74,16
59,4149 3,46 0,1440 1,55436 15,68
61,4424 3,94 0,2880 1,50784 17,81
65,7663 2,24 0,2400 1,41879 10,14
67,7847 8,99 0,1200 1,38137 40,67
71,0761 3,47 0,1440 1,32526 15,71
71,4122 1,75 0,1920 1,31985 7.91
79,3190 2,46 0,2400 1,20694 11,14
81,1817 2,03 0,9600 1,18389 9,19
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Ek Cizelge 42. (7) kompleksinin toz XRD degerleri

Pos. [°2Th.]  Yiikselik [cts] FWHM [°2Th.] d-aralig [A] Rel. Int. [%]

15,4774 8,27 0,7680 5,72050 47,64
22,1432 5,64 0,7680 4,01123 32,50
23,4312 11,72 0,4800 3,79358 67,52
25,1572 17,35 0,1440 3,53707 100,00
28,4016 8,48 0,2880 3,13996 48,87
29,3525 8,20 0,2880 3,04037 47,27
32,4288 7,02 0,0720 2,75863 40,48
33,5528 7,10 0,4800 2,66874 40,91

36,6842 4,23 0,1680 2,44780 24,37
43,6146 8,65 0,1440 2,07356 49,88
44,6220 5,08 0,5760 2,02906 29,26
49,7301 4,29 0,1680 1,83194 24,72
50,3900 5,68 0,1920 1,80949 32,73
55,6201 3,07 0,1920 1,65108 17,71

60,5476 2,88 0,1920 1,52797 16,57
68,9716 5,25 0,1920 1,36047 30,24
72,8439 2,95 0,2400 1,29740 17,00
73,6623 1,62 0,2880 1,28499 9,34

83,6603 3,59 0,2400 1,15500 20,70
85,2341 1,86 0,4800 1,13765 10,71

86,6213 2,44 0,0720 1,12296 14,06
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Ek Cizelge 43. (13) kompleksinin toz XRD degerleri

Pos. [°2Th.] Yiikseklik [cts] FWHM [°2Th.] d-aralig [/OX] Rel. Int. [%]

22,1453 22,39 0,1200 4,01085 100,00
30,9779 6,31 0,0720 2,88445 28,16
31,1295 5,93 0,0720 2,87074 26,48
31,3416 6,64 0,1200 2,85180 29,66
32,4912 5,55 0,1200 2,75348 24,77
39,0195 8,76 0,0960 2,30651 39,10
41,6561 2,70 0,1680 2,16641 12,06
44,6766 10,08 0,2880 2,02671 45,01
50,3896 3,32 0,1680 1,80950 14,84
50,9491 5,22 0,1680 1,79093 23,29
57,9376 4,37 0,1920 1,59043 19,51
58,6043 3,55 0,1440 1,57392 15,85
72,7275 19,09 0,5280 1,29918 85,23
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Ek Cizelge 44. (14) kompleksinin toz XRD degerleri

Pos. [°2Th.] Yiikseklik [cts] FWHM [°2Th.] d-aralig1 [/OX] Rel. Int. [%]

10,2671 8,08 1,1520 8,60888 44,47
24,0306 4,17 1,1520 3,70028 22,97
35,0064 3,91 0,1200 2,56118 21,51

38,2880 5,66 0,0960 2,34888 31,18
38,5013 4,80 0,1200 2,33635 26,43
41,2716 6,55 0,1200 2,18570 36,09
42,1115 3,57 0,1440 2,14403 19,66
44,6498 6,07 0,2400 2,02786 33,45
51,4917 7,20 0,1440 1,77333 39,64
58,8592 341 0,1200 1,56771 18,76
71,4354 0,79 0,2400 1,31948 4,33

72,6506 18,16 0,3840 1,30037 100,00
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INONU UNIVERSITESI
BILIMSEL VE TEKNOLOJi
MERKEZ ARASTIRMA LABORATUVARI
inoni Universitesi, Kampiis 44280 MALATYA
Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

ELEMENTEL ANALIiZ ISTEK FORMU

Analiz isteyen Kisi / Kurulug : Prof.Dr.H.Ali Necefoglu Ornek Tanima Kodu
) Uzman Eftal Cimen
Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bél. B20
KARS

Analizi istenen elementler : C-H-N-S

Ornegdin kapali formli

Nem ¢ekiciligi
(%) C (%)H (BN | (%)S (%) O
Teorik Universite
| Degerler
Analiz 4769 |5.293 - - Endiistri
Sonuglan
Analiz tcretinin yatirilacags
Analiz Ucretini ddeyenin hesap No:
Adi, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu
Adres - Tel. D Ziraat Bankasi inéni Univ.
) Subesi
Imza Uzman Eftal Cimen TR

880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR . . . . .

KAYIT NO. GELIS TARIHI BITIS TARIHI ANALIZ TUTARI
800/719 20.01.2011 20.01.2011 37TL

Analizi yapanin imzasi : Laboratuvar Muduartngn imzas: :
,«’4@ Bulent DURMAZ W

o= Iki niisha doldurunuz.

® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en ge¢ 1 ay iginde alinmasi gerekmektedir.
® Zehirli ve sagliga zararl numuneler analiz istek formunda belirtilmelidir.

o Kagit paket veya aluminyum folyo iginde getirilecek numuneler kabul edilmeyecektir.
o Element analiz iicretlerini web adresimizden dgrenebilirsiniz.(www.inonu.edu.tr/mal) UY GUNDUR

Ek Cizelge 45. (1) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BILIMSEL VE TEKNOLOJi
MERKEZ ARASTIRMA LABORATUVARI
inénia Universitesi, Kampiis 44280 MALATYA
Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

ELEMENTEL ANALIZ iISTEK FORMU

Analiz isteyen Kisi / Kurulus : Prof.Dr.H.Ali Necefogdlu Ornek Tanima Kodu
Uzman Eftal Cimen
Adres - Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bol. B-17
KARS

Analizi istenen elementler : C-H-N-S

Ornegin kapal formuli

Nem cekiciligi
(%) C (%) H ()N | (%)S (%) O

Teorik Universite

Degerler

Analiz 52.04 (4.782 - - Endiistri

Sonuclan

) Analiz ucretinin yatirlacagi

Analiz Ucretini 6deyenin hesap No:

Adi, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu

Adres - Tel. D Ziraat Bankasi indn( Univ.
Subesi

imza Uzman Eftal Cimen TR
880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR . L . o .

KAYIT NO. GELI$ TARIHI BITIS TARIHI ANALIZ TUTARI

800/719 20.01.2011 20.01.2011 37TL

Analizi yapanin imzas : Laboratuvar Mudiranin imzasi :

== Bulent DURMAZ

~ W ki niisha doldurunuz.

® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay iginde alinmasi gerekmektedir.
o Zehirli ve saglhiga zararlt numuneler analiz istek formunda belirtilmelidir.

o Kagit paket veya aluminyum folyo iginde getirilecek numuneler kabul edilmeyecektir.

o Element analiz ticretlerini web adresimizden dgrenebilirsiniz.(www.inonu.edu.tr/mal)

UYGUMDIIR

Ek Cizelge 46. (2) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BiLIMSEL VE TEKNOLOJi
MERKEZ ARASTIRMA LABORATUVARI

indnii Universitesi, Kampiis 44280 MALATYA

Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

ELEMENTEL ANALIiZ ISTEK FORMU

Analiz isteyen Kisi / Kurulug : Prof.Dr.H.Ali Necefoglu Ornek Tanima Kodu
) Uzman Eftal Cimen
Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bol. B7
KARS

Analizi istenen elementler : C-H-N-S

Ornegin kapal formiili

Sonuglari

Nem cekiciligi
(%)C | (B)H (%N]| (%S | %O
Teorik Universite
Degerler
Analiz 4550 (4.218 - - Endiistri

Analiz Ucretini 6deyenin
Adi, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu
Adres — Tel. D

imza Uzman Eftal Cimen

Analiz tcretinin yatinlacagi
hesap No:

Ziraat Bankast inoni Univ.
Subesi

TR
880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR . . . . .
KAYIT NO. GELIS TARIHI BITIS TARIHI ANALIZ TUTARI
800/719 20.01.2011 20.01.2011 37TL
Analizi yapanin imzas : Laboratuvar Mudurinin imzasi :
Bulent DURMAZ ) 2 '

iki niisha doldurunuz.

® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en ge¢ 1 ay iginde alinmasi gerekmektedir.
® Zehirli ve sagliga zararli numuneler analiz istek formunda belirtilmelidir.

o Kagit paket veya aluminyum folyo i¢inde getirilecek numuneler kabul edilmeyecektir.

o Element analiz iicretlerini web adresimizden 6grenebilirsiniz.(www.inonu.edu.tr/mal)

UYGUNDUR

Ek Cizelge 47. (3) kompleksinin elementel analiz sonucu
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iNGONU UNIVERSITESI
BILIMSEL VE TEKNOLOJi
inénii Universitesi, Kampiis 44280 MA
Tel: (0.422) 377 49 50

Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

MERKEZ ARASTIRMA LABORATUVARI

LATYA

ELEMENTEL ANALIZ iSTEK F

ORMU

Analiz [steyen Kisi / Kurulus : Prof.Dr.H.Ali Necefoglu
Uzman Eftal Cimen

Ornek Tanima Kodu

Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bol. B26
KARS
Analizi istenen elementler : C-H-N-S
Ornegin kapal formilii
Nem cekiciligi
(%) C (%) H ()N | (%)S (%) O
Teorik Universite
Degerler
Analiz 38.61 |3.194 . - Endustri
Sonuglan

Analiz Ucretini 6deyenin
Adi, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu
Adres - Tel. :

imza Uzman Eftal Cimen

Analiz Gceretinin yatirilacag
hesap No:

Ziraat Bankasi inént Univ.
Subesi

TR
880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR _ . _ — _
KAYIT NO. GELI$ TARIH BITi$ TARIHI ANALIZ TUTARI
800/719 20.01.2011 20.01.2011 37TL

Analizi yapanin imzasi : Laboratuvar Mudurunin imzasi :
% Bilent DURMAZ . »}%

N [V}

Y Iki niisha doldurunuz.

® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay iginde alinmasi gerekmektedir.

® Zehirli ve sagliga zararli numuneler analiz istek formunda belirtilmelidir.

® Kagit paket veya aluminyum folyo iginde getirilecek numuneler kabul edilmeyecektir.
® Element analiz iicretlerini web adresimizden 6grenebilirsiniz.(www.inonu.edu.tr/mal)

UYGUNDUR

Ek Cizelge 48. (4) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BiLIMSEL VE TEKNOLOJI
MERKEZ ARASTIRMA LABORATUVARI
in6nii Universitesi, Kampiis 44280 MALATYA
Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

ELEMENTEL ANALIiZ ISTEK FORMU

Analiz isteyen Kisi / Kurulus : Prof.Dr.H.Ali Necefoglu Ornek Tanima Kodu
Uzman Eftal Cimen
Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bél. B18
KARS

Analizi istenen elementler : C-H-N-S

Ornegin kapali formiilii

Nem gekiciligi
(%) C (%) H ()N | (%S |[(%O

Teorik Universite

Degerler

Analiz 55.14 4.870 9.446 = Endustri

Sonuglar
Analiz ucretinin yatirilacag

Analiz Ucretini 6deyenin hesap No:

Adi, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu

Adres — Tel. - Ziraat Bankasi inéni Univ.
Subesi

imza Uzman Eftal Cimen TR

880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR _ — B — _
KAYIT NO. GELIS TARIHi BITi$ TARIHi ANALIZ TUTARI
800/719 20.01.2011 20.01.2011 37TL

Analizi yapanin-imzasi : Laboratuvar Madorinin imzasi :
: v
#’ Bulent DURMAZ W

Iki niisha doldurunuz.
® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay iginde alinmasi gerekmektedir.
® Zehirli ve sagliga zararli numuneler analiz istek formunda belirtiimelidir.

® Kagit paket veya aluminyum folyo iginde getirilecek numuneler kabul edilmeyecektir.
o Element analiz iicretlerini web adresimizden 6grenebilirsiniz.(www.inonu.edu.tr/mal)

YGUNDUR

Ek Cizelge 49. (5) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BILIMSEL VE TEKNOLOJi

MERKEZ ARASTIRMA LABORATUVARI
inénii Universitesi, Kampiis 44280 MALATYA
Tel: (0.422) 377 49 50

Faks: (0.422) 3410319

http://ibtam.inonu.edu.tr

ELEMENTEL ANALIZ iISTEK FORMU

Analiz isteyen Kisi / Kurulug : Prof.Dr.H.Ali Necefoglu

Uzman Eftal Cimen

Ornek Tanima Kodu

Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bél. B12
KARS
Analizi istenen elementler : C-H-N-S
Ornegin kapall formali
Nem cekiciligi
(%) C (%) H ()N| (%)S (%) O

Teorik Universite
Degerler
Analiz 55.14 |4.961 9.147 - Endiistri
Sonuglari

Analiz Gcretinin yatirilacagi
Analiz Ucretin_i ddeyenin hesap No:
Ads, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu . i
Adres - Tel. : Ziraat Bankasi In6n( Univ.
) Subesi
Imza Uzman Eftal Cimen TR

880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR . — — _
KAYIT NO. GELI§ TARIHI BITiS TARIHI ANALIZ TUTARI
800/719 20.01.2011 20.01.2011 37TL

Analizi yapanin imzasi :
& Bulent DURMAZ

Laboratuvar M:j/]:@tm%m;za_sl’
‘ gZe
C 4,

[

iki niisha doldurunuz.

® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay iginde alinmast gerekmektedir.

® Zehirli ve sagliga zararh numuneler analiz istek formunda belirtilmelidir.

® Kagit paket veya aluminyum folyo iginde getirilecek numuneler kabul edilmeyecektir.
® Element analiz iicretlerini web adresimizden 6grenebilirsiniz.(www.inonu.edu.tr/mal)

Ek Cizelge 50. (6) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BILIMSEL VE TEKNOLOJi
MERKEZ ARASTIRMA LABORATUVARI
inéni Universitesi, Kampiis 44280 MALATYA
Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

ELEMENTEL ANALIiZ ISTEK FORMU

Analiz isteyen Kisi / Kurulus : Prof.Dr.H.Ali Necefoglu Ornek Tanima Kodu
Uzman Eftal Cimen
Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bél. B11
KARS

Analizi istenen eiementier : C-H-N-S

Ornegin kapal formili

Sonuglari

Nem cekiciligi
(%) C (%) H ()N (%S (%) O
Teorik Universite
Degerler
Analiz 5480 [4.929 9.042 . Endustri

Analiz ucretinin yatinlacagi

Analiz Ucretini 6deyenin hesap No:
Adi, Soyadi, Unvani : Prof.Dr.H.Ali Necefogiu

Adres — Tel. Ziraat Bankasi inéni Univ.
Subesi

Imza Uzman Eftal Cimen TR
880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR _ — B — _

KAYIT NO. GELIS TARIHHI BITIS TARIHI ANALIZ TUTARI

800/719 20.01.2011 20.01.2011 37TL

Analizi yapanin imzasi :

Laboratuvar Mudur(niin imzasi :
1
Bilent DURMAZ W

iki niisha doldurunuz.

® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay iginde alinmasi gerekmektedir.
® Zehirli ve saglia zararli numuneler analiz istek formunda belirtilmelidir.

o Kagit paket veya aluminyum folyo i¢inde getirilecek numuneler kabul edilmeyecektir.

e Element analiz iicretlerini web adresimizden 6grenebilirsiniz.(www.inonu.edu.tr/mal)

UYGUNDUR

Ek Cizelge 51. (7) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BILIMSEL VE TEKNOLOJi
MERKEZ ARASTIRMA LABORATUVARI

inonii Universitesi, Kampiis 44280 MALATYA

Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

ELEMENTEL ANALIZ iSTEK FORMU

Analiz isteyen Kisi / Kurulug : Prof.Dr.H.Ali Necefoglu Ornek Tanima Kodu
Uzman Eftal Cimen
Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bél. B3
KARS

Analizi istenen elementl
Ornegin kapal formili

Nem gekiciligi

er : C-H-N-S

%) C

%) H | (%)N

(%)S | (%)0

Teorik
Degerler

Universite

Sonuglan

Analiz 57.57 |4.476 9.757

- Endustri

Adres — Tel. L

Analiz Ucretini 6deyenin
Adi, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu

imza Uzman Eftal Cimen

Analiz Gcretinin yatinlacagi
hesap No:

Ziraat Bankasi inénii Univ.
Subesi

TR
880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR - - _
KAYIT NO. GELIS TARIHi BITIS TARIHI ANALIZ TUTARI
800/719 20.01.2011 20.01.2011 37TL

Analizi yapanin imzasi ;

S Biilent DURMAZ

Laboratuvar Mudurianin imzasi :

7o

Lt

ki niisha doldurunuz.

® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay i¢inde alinmas: gerekmektedir.
® Zehirli ve sagliga zararl numuneler analiz istek formunda belirtilmelidir.

® Kagit paket veya aluminyum folyo iginde getirilecek numuneler kabul edilmeyecektir.

® Element analiz iicretlerini web adresimizden &grenebilirsiniz.(www.inonu.edu.tr/mal)

vGUND'T

Ek Cizelge 52. (8) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BILIMSEL VE TEKNOLOJi
MERKEZ ARASTIRMA LABORATUVARI
inénii Universitesi, Kampiis 44280 MALATYA
Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

ELEMENTEL ANALIZ iISTEK FORMU

Analiz Isteyen Kisi / Kurulug : Prof.Dr.H.Ali Necetoglu Ornek Tanima Kodu
Uzman Eftal Cimen
Adres - Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bol. B-15
KARS

Analizi istenen elementler : C-H-N-S

Ornegin kapali formuli

Nem cekiciligi
(%) C | (%)H | (A)N] (%)S | (%)O

Teorik Universite

Degerler

Analiz 5494 |4594 |3.389 - Endiistri

Sonuclari
Analiz tcretinin yatirilacagi

Analiz Ucretini 6deyenin hesap No:

Ad1, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu _ .

Adres - Tel. . Ziraat Bankasi inéni Univ.
Subesi

imza Uzman Eftal Cimen TR
880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR _ — B — _

KAYIT NO. GELIS TARIHI BITIS TARIHI ANALIZ TUTARI

800/719 20.01.2011 20.01.2011 37TL

Analizi )wzam : Laboratuvar Muduriintn imzas :
——=""""  Bilent DURMAZ W

<

7

Iki niisha doldurunuz.
® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg | ay iginde alinmasi gerekmektedir.
® Zehirli ve saghiga zararl numuneler analiz istek formunda belirtilmelidir.

® Kagit paket veya aluminyum folyo iginde getirilecek numuneler kabul edilmeyecektir.
® Element analiz iicretlerini web adresimizden 8grenebilirsiniz.(www.inonu.edu.tr/mal)

UYGUNDUR

Ek Cizelge 53. (9) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BIiLIMSEL VE TEKNOLOJi
MERKEZ ARASTIRMA LABORATUVARI
inéni Universitesi, Kampiis 44280 MALATYA
Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

ELEMENTEL ANALIiZ ISTEK FORMU

Analiz Isteyen Kisi / Kurulug : Prof.Dr.H.Ali Necefodlu Ornek Tanima Kodu
) Uzman Eftal Cimen
Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bél. B6-T
KARS

Analizi istenen elementler : C-H-N-S

Ornegin kapali formali

Ad1, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu

Nem cekiciligi
(%) C (%) H ()N S (%) O

Teorik Universite
Degerler
Analiz 4996 [4.135 5.259 - Endustri
Sonuglari

) Analiz Ucretinin yatirilacagi
Analiz Ucretini 6deyenin . hesap No:

Adres — Tel. Ziraat Bankasi inéna Univ.
) Subesi
Imza Uzman Eftal Cimen R
880001001490403232975005
KURUM TARAFINDAN DOLDURULACAK
LABORATUVAR _ . B . _
KAYIT NO. GELIS TARIHI BITIS TARIHI ANALIZ TUTARI
800/719 20.01.2011 20.01.2011 37TL
Analizi yapanin imzasi : Laboratuvar Maduraniin imzasi :
Bulent DURMAZ 734+

\ iki niisha doldurunuz.

o Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay iginde alinmasi gerekmektedir.
® Zehirli ve sagliga zararli numuneler analiz istek formunda belirtilmelidir.

o Kagit paket veya aluminyum folyo i¢inde getirilecek numuneler kabul edilmeyecektir.
® Element analiz ticretlerini web adresimizden 6grenebilirsiniz.(www.inonu.edu.tr/mal)

oY GunoU®

Ek Cizelge 54. (10) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BILIMSEL VE TEKNOLOJi
MERKEZ ARASTIRMA LABORATUVARI
inénii Universitesi, Kampiis 44280 MALATYA
Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

ELEMENTEL ANALIZ iISTEK FORMU

Analiz Isteyen Kisi / Kurulus : Prof.Dr.H.Ali Necefoglu Ornek Tanima Kodu
) Uzman Eftal Cimen
Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bél. B24
KARS

Analizi istenen elementler : C-H-N-S

Ornegin kapali formuli

Nem cekiciligi
(%) C (%) H ()N | (%) S (%) O

Teorik Universite

| Degerler

Analiz 38.25 [3.107 - - Endistri

Sonuglari
Analiz tcretinin yatinlacagi

Analiz Ucretini 6deyenin hesap No:

Adi, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu

Adres — Tel. s Ziraat Bankasi indnii Univ.
Subesi

imza Uzman Eftal Cimen TR

880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR . . . . .
KAYIT NO. GELIS TARIHI BITIS TARIHI ANALIZ TUTARI
800/719 20.01.2011 20.01.2011 37TL
Analizi yapanin imzasi : Laboratuvar Madirtnin imzasi :
Bulent DURMAZ -

% "k nusha doldurunuz.

® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay iginde almmasi gerekmektedir.
® Zehirli ve saghiga zararli numuneler analiz istek formunda belirtilmelidir.

® Kagit paket veya aluminyum folyo iginde getirilecek numuneler kabul edilmeyecektir.

¢ Element analiz tcretlerini web adresimizden 6grenebilirsiniz.(www.inonu.edu.tr/mal) UY GUNDUR

Ek Cizelge 55. (11) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BILIMSEL VE TEKNOLOJI

. MERKEZ ARASTIRMA LABORATUVARI
Inénii Universitesi, Kampiis 44280 MALATYA

Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

ELEMENTEL ANALIZ iISTEK FORMU

Analiz isteyen Kisi / Kurulug : Prof.Dr.H.Ali Necefoglu

Uzman Eftal Cimen

Ornek Tanima Kodu

Adres - Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bél. B19
KARS
Analizi istenen elementler : C-H-N-S
Ornegin kapal formuli
Nem cekiciligi
(%) C (%) H (N | (%S (%) O
Teorik Universite
Degerler
Analiz 59.74 |6.351 7.680 - Endiistri
Sonuglari
Analiz tcretinin yatirilacagi
Analiz Ucretini 6deyenin hesap No:
Adi, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu ) )
Adres - Tel. . Ziraat Bankasi Inéna Univ.
Subesi
imza Uzman Eftal Cimen TR

880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR . . » . .

KAYIT NO. GELIS TARIHI BITIS TARIHI ANALIZ TUTARI

800/719 20.01.2011 20.01.2011 37TL

Analizi yapanin imzasi : Laboratuvar Mudurtndn imzasi :
< Bulent DURMAZ >

/

<" U7 IKi niisha doldurunuz.

® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay iginde alinmasi gerekmektedir.
® Zehirli ve saghiga zararli numuneler analiz istek formunda belirtilmelidir.

® Kapit paket veya aluminyum folyo iginde getirilecek numuneler kabul edilmeyecektir.

e Element analiz ticretlerini web adresimizden &grenebilirsiniz.(www.inonu.edu.tr/mal)

1vGUNDUR

Ek Cizelge 56. (12) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BILIMSEL VE TEKNOLOJi
MERKEZ ARASTIRMA LABORATUVARI

inonii Universitesi, Kampiis 44280 MALATYA

Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

ELEMENTEL ANALIZ ISTEK FORMU

Analiz isteyen Kisi / Kurulus : Prof.Dr.H.Ali Necefoglu Ornek Tanima Kodu
Uzman Eftal Cimen
Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bél. B13
KARS

Ornegin kapal formli

Nem cekiciligi

Analizi istenen elementler : C-H-N-S

(%) C

(% H [ (%N

%)S | (%) O

Teorik
Degerler

Universite

Sonuglari

Analiz 59.50 |6.221 7.720

Endustri

Adres — Tel.

Analiz Ucretini 6deyenin
Ad1, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu

imza Uzman Eftal Cimen

Analiz Gcretinin yatinlacagi
hesap No:

Ziraat Bankasi inéna Univ.
Subesi

TR
880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR . o . . .
KAYIT NO. GELIS TARIHI BITIS TARIHI ANALIZ TUTARI
800/719 20.01.2011 20.01.2011 37TL
Analizi yapanin imzasi : Laboratuvar Miduriiniin imzasi :
Bulent DURMAZ {Ja o

iki niisha doldurunuz.

® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay iginde alinmas: gerekmektedir.
o Zehirli ve sagliga zararli numuneler analiz istek formunda belirtilmelidir.

o Kagt paket veya aluminyum folyo i¢inde getirilecek numuneler kabul edilmeyecektir.

o Element analiz iicretlerini web adresimizden grenebilirsiniz.(www.inonu.edu.tr/mal)

Ek Cizelge 57. (13) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BILIMSEL VE TEKNOLOJI
MERKEZ ARASTIRMA LABORATUVARI
inonii Universitesi, Kampiis 44280 MALATYA
Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

ELEMENTEL ANALIiZ ISTEK FORMU

Analiz isteyen Kisi / Kurulug : Prof.Dr.H.Ali Necefogiu Ornek Tanima Kodu
' Uzman Eftal Cimen
Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bél. B10
KARS

Analizi istenen elementler : C-H-N-S

Ornegin kapali formali

Nem cekiciligi
(%) C (%) H (PN ()S (%) O
Teorik Universite
Degerler
Analiz 59.96 |6.322 7.779 - Endiistri
Sonuglari
) Analiz tcretinin yatirilacagi
Analiz Ucretini édeyenin hesap No:
Adi, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu
Adres - Tel. : Ziraat Bankas! inéni Oniv.
. Subesi
Imza Uzman Eftal Cimen TR
880001001490403232975005
KURUM TARAFINDAN DOLDURULACAK
LABORATUVAR . . . . .
KAYIT NO. GELIS TARIHI BITIS TARIHI ANALIZ TUTARI
800/719 20.01.2011 20.01.2011 37TL
Analizi yapanin inzasi : Laboratuvar Mad{zinin imzas: :
%Q Billent DURMAZ J,W

i =V W/ iki niisha doldurunuz.

® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay i¢inde alinmasi gerekmektedir.
® Zehirli ve saghiga zararli numuneler analiz istek formunda belirtilmelidir.

o Kagit paket veya aluminyum folyo iginde getirilecek numuneler kabul edilmeyecektir.

o Element analiz iicretlerini web adresimizden 6grenebilirsiniz.(www.inonu.edu.tr/mal)

UYGUNDUR

Ek Cizelge 58. (14) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BILIMSEL VE TEKNOLOJi
MERKEZ ARASTIRMA LABORATUVARI
inénii Universitesi, Kampiis 44280 MALATYA
Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

ELEMENTEL ANALIZ iSTEK FORMU

Analiz isteyen Kisi / Kurulus : Prof.Dr.H.Ali Necetoglu Ornek Tanima Kodu
) Uzman Eftal Cimen
Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bél. B4-T
KARS

Anaiizi istenen eiementier : C-H-N-S

Ornegin kapall formili

Nem cekiciligi
(% C | (%)H (BN] %S [(%)O

Teorik Universite
Degerler
Analiz 60.81 |5.433 5.479 - Endustri
Sonuglari

) Analiz Ucretinin yatirilacagt
Analiz Ucretini §deyenin hesap No:
Adi, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu i
Adres — Tel. s Ziraat Bankasi inéni Univ.
) Subesi
Imza Uzman Eftal Cimen TR

880001001490403232975005
KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR . o o . .
KAYIT NO. GELIS TARIHI BITIS TARIHI ANALIZ TUTARI
800/719 20.01.2011 20.01.2011 37TL

Anaiylawim : Laboratuvar Mudurtnan imzasi :
—7 :
Bulent DURMAZ W

N Tki niisha doldurunuz.

® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay iginde alinmasi gerekmektedir.
® Zehirli ve sagliga zararli numuneler analiz istek formunda belirtilmelidir.

® Kagit paket veya aluminyum folyo iginde getirilecek numuneler kabul edilmeyecektir.

o Element analiz iicretlerini web adresimizden &grenebilirsiniz.(www.inonu.edu.tr/mal)

uygcunoUe

Ek Cizelge 59. (15) kompleksinin elementel analiz sonucu
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Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

INONU UNIVERSITESI
BILIMSEL VE TEKNOLOJi
MERKEZ ARASTIRMA LABORATUVARI
inoni Universitesi, Kampiis 44280 MALATYA

ELEMENTEL ANALIZ iISTEK FORMU

Analiz isteyen Kisi / Kurulus : Prof.Dr.H.Ali Necefoglu
Uzman Eftal Cimen

Ornek Tanima Kodu

Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bél. B-16
KARS
Analizi istenen elementler : C-H-N-S
Ornegin kapall formali
Nem cekiciligi
(%)C | (%)H (%)N] (%)S [(%)O

Teorik Universite
Degerler
Analiz 6050 |5.400 |5.372 - Endustri
Sonuglan

} Analiz tcretinin yatirilacagi
Analiz Ucretini 6deyenin hesap No:
Adi, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu
Adres — Tel. s Ziraat Bankasi inént Univ.

Subesi

imza Uzman Eftal Cimen TR

880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR _ — B . .
KAYIT NO. GELI§ TARIHI BITi§ TARIHI ANALIZ TUTARI
800/719 20.01.2011 20.01.2011 37TL

Analizi yapanin imzasi : Laboratuvar Muduringp imzas: :
«”ﬁ/ Biilent DURMAZ Q,J\@@/W

Iki niisha doldurunuz.

® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay i¢inde alinmasi gerekmektedir.

® Zehirli ve sagliga zararli numuneler analiz istek formunda belirtilmelidir.

o Kagit paket veya aluminyum folyo i¢inde getirilecek numuneler kabul edilmeyecektir.
® Element analiz Ucretlerini web adresimizden &grenebilirsiniz.(www.inonu.edu.tr/mal)

UYGUNDUR

Ek Cizelge 60. (16) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BIiLIMSEL VE TEKNOLOJi
MERKEZ ARASTIRMA LABORATUVARI
inonii Universitesi, Kampiis 44280 MALATYA
Tel: (0.422) 377 49 50

Faks: (0.422) 3410319

httn://ibtam.inonu.edu.tr

ELEMENTEL ANALIZ iISTEK FORMU

Analiz isteyen Kisi / Kurulus : Prof.Dr.H.Ali Necefoglu Ornek Tanima Kodu
) Uzman Eftal Cimen
Adres - Tel :Kafhas Universitesi Fen Edb.Fak.Kimya B6l. B14-T
KARS

Analizi istenen elementier : C-H-N-S

Ornegin kapali formili

Nem cekiciligi
(%) C (%) H ()N | (%)S (%) O

Teorik Universite

 Degerler

Analiz 58.07 (4.618 10.83 - Endustri

Sonuglari
Analiz Gcretinin yatinlacagi

Analiz Ucretini 6deyenin hesap No:

Adi, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu :

Adres - Tel. s Ziraat Bankasi inénii Univ.
Subesi

imza Uzman Eftal Cimen TR

880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR . _ — _
KAYIT NO. GELI§ TARIHI BITi$ TARIHI ANALIZ TUTARI
800/719 20.01.2011 20.01.2011 37TL

Analizi yapanin imzas) : Laboratuvar Mudaranan imzasi :
— % Bulent DURMAZ W

' v Iki niisha doldurunuz.

® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay icinde alinmasi gerekmektedir.
® Zehirli ve sagliga zararli numuneler analiz istek formunda belirtilmelidir.

o Kagit paket veya aluminyum folyo i¢inde getirilecek numuneler kabul edilmeyecektir.

o Element analiz iicretlerini web adresimizden 6grenebilirsiniz.(www.inonu.edu.tr/mal)

oY cunpuR

Ek Cizelge 61. (17) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BILIMSEL VE TEKNOLOJI
MERKEZ ARASTIRMA LABORATUVARI
inonii Universitesi, Kampiis 44280 MALATYA
Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

ELEMENTEL ANALIZ iISTEK FORMU

Analiz isteyen Kisi / Kurulug : Prof.Dr.H.Ali Necefoglu Ornek Tanima Kodu
) Uzman Eftal Gimen
Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bal. B9
KARS
Analizi istenen elementler C-H-N-S

Ornegin kapal formali

Nem cekiciligi
) C | (B)H BN| %S [(%)O
Teorik " Universite
Degerler
Analiz 54.64 |(4.844 8.420 - Endustri
Sonuglari
Analiz Gcretinin yatirilacag
Analiz Ucretini 6deyenin hesap No:
Adi, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu
Adres - Tel. 3 Ziraat Bankasi inéni Univ.
. Subesi
Imza Uzman Eftal Cimen TR

880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR . . . . .
KAYIT NO. GELIS TARIHI BITIS TARIHI ANALIZ TUTARI
800/718 20.01.2011 20.01.2011 37TL
Analizi yapanin imzasi : Laboratuvar Mudurdnin imzasi :
. S
Bilent DURMAZ it

iki niisha doldurunuz.
® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay i¢inde alinmasi gerekmektedir.
o Zehirli ve sagliga zararli numuneler analiz istek formunda belirtilmelidir.

e Kagit paket veya aluminyum folyo i¢inde getirilecek numuneler kabul edilmeyecektir.
o Element analiz iicretlerini web adresimizden 6grenebilirsiniz.(www.inonu.edu.tr/mal)

Ek Cizelge 62. (18) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BiLIMSEL VE TEKNOLOJi
MERKEZ ARASTIRMA LABORATUVARI
inoni Universitesi, Kampiis 44280 MALATYA
Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

ELEMENTEL ANALIZ ISTEK FORMU

Analiz isteyen Kisi / Kurulug : Prof.Dr.H.Ali Necefoglu Ornek Tanima Kodu
) Uzman Eftal Cimen
Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bél. B5-T
KARS

Analizi istenen elementier : C-H-N-S

Ornegin kapal formalu

Nem cekiciligi
(%) C (%) H (%)N | (%S (%) O
Teorik Universite
Degerler
Analiz 53.90 4.795 8.827 = Endustri
Sonugclan
) Analiz Gcretinin yatirilacagi
Analiz Ucretini 6deyenin hesap No:
Adi, Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu
Adres — Tel. . Ziraat Bankas! inénti Univ.
Subesi
imza Uzman Eftal Cimen TR
880001001490403232975005
KURUM TARAFINDAN DOLDURULACAK
LABORATUVAR . . . . .
KAYIT NO. GELIS TARIHI BITIS TARIHI ANALIZ TUTARI
800/719 20.01.2011 20.01.2011 37TL
Analizi yapanin imzasi : Laboratuvar Midurinin imzasi :
- Billent DURMAZ N W

¥ W ki niisha doldurunuz.

® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay iginde alinmasi gerekmektedir.
o Zehirli ve sagliga zararh numuneler analiz istek formunda belirtilmelidir.

® Kagit paket veya aluminyum folyo iginde getirilecek numuneler kabul edilmeyecektir.
o Element analiz iicretlerini web adresimizden 6grenebilirsiniz.(www.inonu.edu.tr/mal)

UYGUNDUR

Ek Cizelge 63. (19) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BILIMSEL VE TEKNOLOJi

MERKEZ ARASTIRMA LABORATUVARI

Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

inoni Universitesi, Kampiis 44280 MALATYA

ELEMENTEL ANALIZ iISTEK FORMU

Analiz isteyen Kisi / Kurulug : Prof.Dr.H.Ali Necefoglu

Uzman Eftal Cimen

Ornek Tanima Kodu

Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bél. B5
KARS
Analizi istenen elementler . C-H-N-S
Ornegin kapali formili
Nem ¢ekiciligi
(%) C (%)H ()N | (%) S (%) O

Teorik Universite
Degerler
Analiz 57.71 |4.342 6.120 - Endustri
Sonuclari

) Analiz Gcretinin yatinlacag
Analiz Ucretini édeyenin hesap No:
Ad), Soyadi, Unvani : Prof.Dr.H.Ali Necefoglu .
Adres - Tel. D Ziraat Bankasi inéni Univ.
) Subesi
Imza Uzman Eftal Cimen TR

880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR . . . . .

KAYIT NO. GELIS TARIHI BITIS TARIHI ANALIZ TUTARI
800/719 20.01.2011 20.01.2011 37TL

Analizi yapanin imzasi : Laboratuvar Mudurintp imzasi :
e Bulent DURMAZ Jﬁ@fw

=

4

iki niisha doldurunuz.

® Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en geg 1 ay iginde alinmasi gerekmektedir.

® Zehirli ve saghga zararli numuneler analiz istek formunda belirtilmelidir.

o Kagit paket veya aluminyum folyo i¢inde getirilecek numuneler kabul edilmeyecektir.
o Element analiz icretlerini web adresimizden &grenebilirsiniz.(www.inonu.edu.tr/mal) ‘ *‘QUR

pvoy

Ek Cizelge 64. (20) kompleksinin elementel analiz sonucu
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INONU UNIVERSITESI
BILIMSEL VE TEKNOLOJi
MERKEZ ARASTIRMA LABORATUVARI

inoni Universitesi, Kampiis 44280 MALATYA

Tel: (0.422) 377 49 50
Faks: (0.422) 3410319
http://ibtam.inonu.edu.tr

ELEMENTEL ANALIZ iISTEK FORMU

Analiz isteyen Kisi / Kurulus : Prof.Dr.H.Ali Necefoglu Ornek Tanima Kodu
Uzman Eftal Cimen
Adres — Tel :Kafhas Universitesi Fen Edb.Fak.Kimya Bél. B8
KARS

Anaiizi istenen eiementier : C-H-N-S

Ornegin kapali formiilii

Ad), Soyadi, Unvani :

Nem ¢ekiciligi

(%) C (%) H ()N | ()S (%) O
Teorik Universite
Degerler
Analiz 50.75 |4.513 8.391 - Endiistri
Sonuglari

Analiz cretinin yatirilacagi

Analiz Ucretini 6deyenin hesap No:

Prof.Dr.H.Ali Necefoglu

Adres - Tel. - Ziraat Bankasi inéni Univ.
Subesi

imza Uzman Eftal Cimen TR
880001001490403232975005

KURUM TARAFINDAN DOLDURULACAK

LABORATUVAR _ — — — _

KAYIT NO. GELIS TARIHI BITIS TARIHI ANALIZ TUTARI

800/719 20.01.2011 20.01.2011 37TL

Analizi yapanin ipazasi : Laboratuvar Muduriinan imzasi :
/% Bulent DURMAZ M

iki niisha doldurunuz.

e Analiz sonunda geri istenilen numunelerin analiz yapildiktan sonra en ge¢ 1 ay iginde alinmasi gerekmektedir.

® Zehirli ve saghga zararh

numuneler analiz istek formunda belirtilmelidir.

o Kagit paket veya aluminyum folyo iginde getirilecek numuneler kabul edilmeyecektir.
o Element analiz ticretlerini web adresimizden 6grenebilirsiniz.(www.inonu.edu.tr/mal)

UYGUNDUR

Ek Cizelge 65. (21) kompleksinin elementel analiz sonucu
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Egitim Durumu (Kurum ve Yil)
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Kafkas Universitesi Fen-Edebiyat Fakiiltesi Kimya Boliimii (1993- )

Yaymlari (SCI ve diger)

1.

Necefoglu, H., Cimen, E., Tercan, B., Dal, H., Hokelek, T., “Tetrakis(u-4-
methylbenzoato—xZO,0’)bis[(isonicotinamide—KNl)cupper(II)]”, Acta Cryst. E66,
m334-m335 (2010).

Necefoglu, H., Cimen, E., Tercan, B., Ermis, E., Hokelek, T., “Diaquabis(4-
methylbenzoato—xO)bis—(nicotinamide—xN’)nickel(H)”, Acta Cryst. E66, m361-
m362 (2010).

Necefoglu, H., Cimen, E., Tercan, B., Siizen, Y., Hokelek, T.,
“Aquabis(isonicotinamide—xN] )bis(4—methylbenzoat0)—KO;K2 0,0'-cadmium(II)
monohydrate”, Acta Cryst. E66, m392-m393 (2010).

Necefoglu, H., Cimen, E., Tercan, B., Dal, H., Hokelek, T., “Tetrakis(u-4-
methylbenzoato—KZO,O’)bis[(N,N—diethylnicotinamide—xNI)zinc(II)]”, Acta Cryst.
E66, m485-m486 (2010) .

Necefoglu, H., Cimen, E., Tercan, B., Dal, H., Hokelek, T., “Diaquabis(4-
methylbenzoato—;cO)bis(nicotinamide—KNj)manganese(H)”, Acta Cryst. E66, m490-
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Alisoglu, V., Cimen, E., “Ky(NO3)»/K,(H,PO,)o/Mn(H,PO,),//H,O dortlii sistem
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. Ozbek, E. F,, Aybirdi, 0., Cimen, E., Sertcelik, M. ve Necefoglu, H., “Co(II), Ni(Il)
ve Mn(II) 2-Klorobenzoatlarin Nikotinamid/N, N-Dietilnikotinamid Kompleksleri”,
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