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YENI BENZIMIDAZOL TUREVLERININ SENTEZi

OZET

Bu tez 5,6-dikloro-2- (4-florobenzil) -IH-benzimidazol'den baslayarak, asetat (1),
hidrazid (2,3), 1,3,4-oksadiazol (4, 5), tiyosemikarbazit (6a-c), 1,2,4-triazol (7a-c) ve
1,3,4-tiadiazol (8a-c) sentezlenmistir. Sentezlenen bu hidrazit bilesiginin degisik
aldehitlerle reaksiyonlarindan schiff bazlari sentezlendi. Ayrica yine hidrazit bilesigi
degisik izotiyosyanatlarla reaksiyonu ve ardindan halka kapamalar1 ile degisik
heterosiklik bilesikler sentezlendi.

Yapilan galismalar spektroskopik (elemental analiz,NMR.) yontemler yardimiyla

aydinlatilmis olup ¢alismalarimiz basarili sekilde yapilmistir

Anahtar Kelimeler: Benzimidazol,triazol,schiff bazi, hidrazit
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SYNTHESIS OF NOVEL BENZIMIiDAZOLE DERIVATIVES

SUMMARY

In this study, benzimidazole compounds were obtained from the reaction between
4,5-dichloro-o-phenylenediamine and ethylcyclopropylethaneimidiate hydrochloride
by the help of the N-H proton. After that, these benzimidazole compounds were fistly
converted to ester functionality and then hydrazide functionality. The reaction
between obtained hydrazide derivatives and different aldehydes resulted in the
formation of Schiff bases. In addition to these reactions, different heterocyclic
compounds were synthesized with the reaction between hydrazides and

isothiocyanates.

Studies spectroscopic (elemental analysis, NMR) methods that help illuminate ...

Keywords: Bezimidazole,triazole,schiff some,hydrazide
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BOLUM 1. GIRIS

Benzimidazol tiirevleri bir¢ok biyolojik 6zellik gostermelerinden dolayr organik
kimyacilarin enfazla calistig1 alanlardan biridir. Triazol, oksadiazol, tiyadiazol gibi
diger bazi aktif heterosiklik yapilarla kombine olduklarinda aktiviteleri daha da
artmaktadir. Benzimidazol halkasi, imidazol grubunun 4 ve Skonumlarina benzen
yapisinin kaynagmasi ile olusmus aromatik 6zellik gosteren diizlemsel bir yapidir.
Benzimidazol yapilarmin ihtiva ettikleri iki farkli azot atomundan birisi lizerinde
asidik bir hidrojen atomu barindirin atomuna imino veya pirol azotu adi verilir.
Hidrojen ihtiva etmeyen tersiyer yapidaki diger azot atomuna ise tersiyer ya da
piridin azotu adi1 verilmektedir. Benzimidazoller adlandirilirken numaralandirmaya
hidrojen ihtiva eden azot atomundan baglanir ve diger azota 3 numara verilecek
sekilde numaralandirmaya devam edilir.Benzimidazoller, yiiksek kaynama ve erime
noktalarma sahip heterosiklik bilesiklerdir. Yapiya ilave edilen diger gruplar erime
noktalarinda onemli degisikliklere sebep olmaktadir. Benzimidazol tiirevi bilesikler

polar ¢oziiclilerde daha fazla ¢oziinmektedirler [1-2].

Benzimidazollerin yapilarinda bulunan sp® hibridize azot atomu proton alicisiiken
sp hibridize azot atomu proton vericisi durumundadir. Yani benzimidazoller iki aktif
merkez iceren heterosiklik yapilardir. Benzimidazoller iizerinde ihtiva ettikleri bu
heteroatomlar sebebiyle biyolojik Ozellik gdsteren ve azot igeren heterosiklik

bilesikler bakimindan 6ncii durumdadir.

Yeni heterosiklik bilesiklerin sentezi, gdstermis olduklar1 etkileyici biyolojik
ozelliklerinden dolay1 her gegen giin daha da 6nem kazanmaktadir [3-8]. Son yillarda

icinde azot ve kiikiirt gibi heteroatomlar i¢eren benzotiyazol, isatin ve benzimidazol



tiirevi bilesiklerin sentezi gosterdikleri tedavi edici 6zelliklerinden dolayr dnem

kazanmustir [9-10].

[lag sanayisi giiniimiiziin en fazla yatwrim yapilan arastrma alanlarmdandir.
Hastaliklara neden olan tiimorlerin mevcut kullanilan ilaglara zamanla gosterdikleri
diren¢ yeni ilaglarin kesfini zorunlu hale getirmistir. Bu baglamda potansiyel ilag
olma oOzelligi gosteren heterosiklik bilesiklerin sentezlerinin 6nemini daha da
artirmaktadir. Sentezlenen bircok bilesikten sadece c¢ok kiicliik oranda ila¢ olarak
kullanilacak bilesiklerin sentezlenebilmesi bu alanda durmadan bir c¢alisma

gerektigini gostermektedir.



BOLUM 2. KAYNAK ARASTIRMASI

Benzimidazoller ve tiirevleri, glinlimiizde ilag¢ olarak kullanilan 6nemli heterosiklik
bilesiklerdir [6]. Bu bilesikler antikanser, anti-inflamatuar [11], antihelmintik [8,12],
antibakteriyel [9-10], antiviral [1-2], antiiilser [13], antikanser [14-16],
antitiiberkiiloz [17], antikonviilzan (antiepileptik) [18], antidiyabetik [19],
antihipertansif [20-21], antioksidan [22] ve analzejik [23-24] gibi bircok Ozellik

gostermektedirler.

Gilintimiizde molekiiler hibridizasyon yaklagimi yani birden fazla farmakofor grubun
birbirine kovalent bag ile bagli oldugu yapilar ¢cok daha etkili ilaglardir. Ozellikle
benzimidazol halkalarina 1,2,3-Triazol, tiyadiazol ve oksadiazol gibi yapilarin
baglanmas1 terapdtik etki acisindan 6nemli katkilar saglamaktadir. Ornegin 1,2,3-
Triazoller Alzheimer, sitma, bakteriyal ve viral enfeksiyon tedavisi gibi bir¢ok

alanda kullanilmaktadir.

Benzimidazol grubu igeren ve Diinya Saglik Orgiitii tarafindan ilag olarak kabul

edilen bazi heterosiklik bilesiklerin ac¢ik formiilleri asagida verilmistir.
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Sekil 1Diinya Saglik Orgiitii tarafindan ATC grubu olarak smiflandirilan bazi benzimidazol tiirevi
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Yine ilag olarak kullanilan Asteizol, Pimozid ve Emedastin gibi bilesiklerin agik

formiilleri asagida gosterilmistir.
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Son yillarda yapilan bir¢ok ¢aligmada benzimidazol tiirevlerinin degisik alanlarda
kullanildig1 kanitlanmigtir. Bunlar arasinda H1-reseptor antagonisti (Lerisetrol,
bilastin), Antimikrobiyal (Ridinilazol), antiiilser (ilaprazol), antihipertansif
(Mibefradil), antiviral (Samatasvir), antiparaziter (Flubendazol), analjezik
(Klonitazen), fosfodiesteraz inhibitorii (Adibendan), antikanser (Liarozol) gibi

ornekler verilebilir.[25-29].
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Sekil 3Biyoaktif bazi benzimidazoller



Yadav ve arkadaslar1 2005 yilinda yaptiklar1 bir ¢alismada benzimidazol grubu
iceren bilesiklerin antimikrobiyal Ozelliklerini incelemis ve etkileyici sonuglara
ulagmislardir. Aktivite gdsteren bilesik yapilar1 agagida gosterilmistir [30].

Br

O
\
C

N /
ST NN
NH @] H

Br

Sekil 4Yadav tarafindan sentezlenen bilesik

2010 Y1ilinda Yang ve grubu tarafindan yapilan bagka bir ¢calismada ise benzimidazol
tlirevlerinin antikanser 6zellikleri incelenmis ve sonuglar1 bu madde tiirevlerinin nasil

etkili ilag olduklarmi gostermektedir [31].

N N

N \

O O
H H

Sekil 5Yang tarafindan sentezlenen bilesik

Yine 2010 yilinda Deivedi ve arkadaslari tarafindan benzimidazol tiirevlerinin
antimikrobiyal Ozellikleri incelenmis ve aktivite gOsteren yapilar asagida

gosterilmistir[32].
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Sekil 6 Deivedi tarafindan sentezlenen bilesik

Ila¢c etken maddesi olarak kullanilabilecek benzimidazollerin dzellikle 2-, 5- ve 6-
konumlarindan  substitiie  olan  yapilardir.5,6-dikloro-2-substitiiebenzimidazol
tirevlerinin grip, sitomegaloviriisve HIV 1 gibi bazi viriislere kars1 etkili olduklar1
goriilmektedir.Bunlara ilaveten butiir bilesikler prostat ve meme kanserine karsida

etkili bilesiklerdir [33-34].

Triazol heterohalkas: ihtiva eden benzimidazol turevleride literatiirlerde antioksidan

Ozellik olarak 6nem arz etmektedir. Butlir bilesiklere 6rnek olarak asagidaki yapilar

verilebilir. [35].

o~ <%

NH SH

s

HN

J=s

HN

R
Sekil 7Antioksidan aktiviteye sahip benzimidazol bilesikleri



Yapilan bazi calismalarda da benzimidazol tiirevlerinin degisik halkalarla birlikte
sentezlendigi ¢aligmalar incelenmis ve Onemli derecede antioksidan 6zellik

gosterdikleri belirlenmistir.[36].

N NCS
A\ Asetlk asit @[

Etanol
o~ ij ol
,NH NHNH, NHNH /@
N

HO \
CS,/KOH
Etanol/Su

N\O N

NaOH/Su

HS HS

Sekil 8 Antioksidan 6zellikleri olan benzimidazol bilesikleri

Yapilan bir kisim ¢alismada ise 5,6-dikloro-2-pentafloroetil benzimidazol bilesiginin

prostat ve meme kanseri lizerine etkileri incelenmistir (Sekil 9), [37].

Sekil 9 Antikanser 6zellige sahip bilesik tiirevi

Prostat kanserine karsi etkili olan 5,6-dikloro benzimidazol tiirevleri de literatiirde

kayithdir (Sekil 12), [38].
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Sekil 10 Prostat kanserine karsi etkili 5,6-dikloro benzimidazol tiirevleri
Yine yakin zamanlarda i1yi derecede antimikrobiyal aktivite gdsteren benzimidazol

tiirevi bilesikler rapor edilmistir. Bunlara iligkin dort 6rnek asagida verilmistir (Sekil

13), [39-41].
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Sekil 11 Antimikrobiyel aktivite gosteren bazi benzimidazol tlirevleri



Yapilan bazi ¢aligmalarda ise zor bir kanser tiirii olan rahim kanserine karsi etkili

benzimidazol yapilar1 sentezlenmistir (Sekil 15), [42].

Ji l _0
N N,
H
NH, O N

Sekil 12 Rahim kanseri iizerine etkili bazi benzimidazoller

Yakin zamanda yapilan bir baska calismada ise antimikrobiyal ve antifungal
etkilerini arttrmak i¢in norfloksazin ve siprofloksazinin benzimidazol tiirevleri

sentezlenmistir (Sekil 17), [43].

R: H, C;Hs C3H;

Sekil 13 Norfloksazin ve siprofloksazin tiirevi benzimidazoller

Benzimidazol tiirevlerinin O6nemli derecede anti-iilser etkileri olduguna dair
literatlirde birgok calisma bulunmaktadir. Yiiksek anti-lilser etkiye sahip bazi

benzimidazollerin yapilar1 asagida verilmistir (Sekil 19), [44-47].

10



Sekil 14 Antiiilser etkiye sahip benzimidazoller

Benzimidazoller mide {ilserine karsida etkili bilesiklerdir. Bu konuda 1991 yilinda
Alessandro ve arkadaslar1 tarafindan yapilan bir caligma literatiirlerde bulunmaktadir.

(Sekil 20), [48].

N S
(LM

Sekil 15 Mide iilserine karsi etkili benzimidazol tiirevi

11



BOLUM 3. MATERYAL VE YONTEM
3.1. Bilesiklerin Sentezi

Tez c¢alismasi kapsaminda sentezlenen maddelerin deneysel asamalar1 Giresun
Universitesi Fen Edebiyat Fakiiltesi Kimya Boliimii Organik Kimya Arastirma
Laboratuvari’'nda  gerceklestirilmistir.  Sentezlenen orjinal bilesiklerin  yap1
aydmlatilmas1 ¢alismalar1 Giresun Universitesi Merkezi Arastirma Laboratuvarinda

gergeklestirilmistir.

3.1.1. A Kodlu Bilesik

Cl N
N\
N
Cl \
H
A
Tablo 1 A maddesi agik formiilii

A kodlu baslangi¢ bilesiginin sentezi 4,5-dikloro-o-fenilendiamin karsilik gelen
iminoester hidrokloriirle reaksiyonundan literatiirde kayitlh yOntemlere gore

yapilmistir.

12




3.1.2. 1 Kodlu Bilesik

Cl N Cl N
oy S
Cl l\\l cl N
H - o:Z -
0]
A 1 ~CHs

(Denklem 1)

0.01 mol A bilesigi, 0.01 mol metil etiloromoasetat ve 20 mL aseton 50 mL’lik
balonda 5 saat reflaks edildi. Reaksiyon TLC ile kontrol edilerek tamamlandi. Olusan
iirlin karisima su ilave edildi, ¢coken madde siiziildii ve aseton—su (1:1) karisiminda
kristallendirilerek saflastirildi. Desikatorde kurutuldu ve 1 bilesigi olarak tanimlandi.

Verim: 3.51 g, % 92 e.n: 156-157 °C

3.1.3. 2 Kodlu Bilesik

0—
0—~ NH
CH
1 ’ 2 \H!
(Denklem 2)

0.01 mol 1, 0.03 mol hidrazin hidrat ve 15 mL mutlak etanol 50 mL’lik balonda 5
saat reflaks edildi. Reaksiyon TLC ile kontrol edilerek tamamlandi. Buzdolabinda bir
gece bekletildi, tamamen ¢oktiikten sonra siiziilerek alindi. Alkolle yikanarak

saflastirildi. Desikatorde kurutuldu ve 2 bilesigi olarak tanimlandi.

13



3.1.4. 3 Kodlu Bilesik

’ NHZ/ N /\

(Denklem 3)
0.01 mol 2, 0.01 mol furanaldehit ve 40 mL mutlak etanol 100 mL’lik balonda 2
reflaks edildi. TLC kontrolii ile reaksiyon tamamlandiktan sonra sogukta bekletilen

madde siiziilerek alindi. Ele gecen iirin DMSO-su (1:1)’dan kristallendirildi.

Desikatorde tlizerinde kurutuldu ve 3 bilesigi olarak belirlendi.

3.1.5. 6(a-c) Kodlu Bilesikler

Cl N Cl N
TG XL
—
cl Nm cl N
F F
S
2w 6(a-c) NH.

(Denklem 4)

0.01 mol 2, 0.01 mol karsilik izotiyosyanat tiirleri ile 50 mL absol etanol i¢inde 100
mL’lik balonda 4 reflaks edildi. TLC ile kontrol edilerek tamamlanan reaksiyon

sonucu, madde tamamen ¢Oktiikten sonra siiziilerek alindi. Ele gegen iiriin etil
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alkolden kristallendirildi. Desikatorde kurutuldu ve 6(a-c) bilesikleri olarak

tanimlandi.

3.1.6. 7(a-c) Kodlu Bilesikler

Cl N
\
cl N :@:
Cl N
(@ F =
NH Ry
N7 N

IS
6(a-c) NH\C’/ 7(a-C) \

~NH
\Ry SH

(Denklem 5)

0.01 mol 6(a-c) bilesiklerinden her birinin absol etanol i¢indeki ¢dzeltisine 0.01 mol
sodyum hidroksitin sulu ¢6zeltisi ilave edildi ve karisim 5 saat reflaks edilir.
Sogutulan karigim buzlu suya dokiildi ve ¢ézeltinin pH’s1 seyreltik HCI ile 4 yapilir.
Ele gecen dumansi goriinimlii karisim buzlukta bekletilir. Coken kat1 madde
stiziilerek alindi ve alkol-su’dan kristallendirilir. Desikatorde kurutuldu ve 7(a-c)

bilesikleri olarak belirlendi.

3.1.7. 8(a-c¢) Kodlu Bilesikler

Cl N
Cl N
Cl N
(OF—= F E
NH
7 =S

I s
6(a-c) NH. 8(a-c) N\N

S NH
\R; NH—R;

—_—

(Denklem 6)
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0.01 mol 6(a-c) bilesiklerinden her birinin absol etanol i¢indeki ¢ozeltisine 10 mL 2N

H,SO4 ¢ozeltisi ilave edildi. Oda 1sisinda 2 saat karistirildi ve buzlu suya dokiildii.

Sulu karisimim pH’s1 NHs ile 5-6 araligina getirildi. Bir gece sogukta bekletildi ve ele
gecen madde siiziilerek alind1 ve alkol-su’dan kristallendirilir. Desikatérde kurutuldu

ve 8(a-c) bilesikleri olarak belirlendi.

3.1.8. 4 Kodlu Bilesik

Cl N

0~y =S
\

Cl N ﬂ
2 Cl N
0— F
N/H j\
>0
2 NH, A N

\
N

—

SH
(Denklem 7)

0.01 mol 2 bilesigi tizerine, KOH (0.001 mol) ve CS, (0.001 mol) nin 50mL sudaki
coOzelti karigimi ilave edilerek 3 saat reflaks edildi. Oda 1sisina getirilen ¢ozelti HCI
ile notralize edildi ve c¢oken kati madde siiziilerek alindi. Alkol-su’dan

kristallendirilir. Desikatorde kurutuldu ve 4 bilesigi olarak belirlendi.
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3.1.9. 5 Kodlu Bilesik

Cl N Cl N
—_—>
cl N cl N

(Denklem 8)

0.01 mol 4 bilesiginin aseton igindeki ¢ozeltisine 0.003 mol K,COj3 ilave edildi ve
oda sicakliginda 1 saat karistirildi. Daha sonra ¢ozelti tizerine 2-bromoetanol (0.01
mol) ilave edilerek oda sicakliginda 10 saat karistirildi. TLC ile reaksiyon takip
edildi. K,COg3 fazlasi siiziildii. Coziicii evapore edildi ve ele gegen iiriin asetondan

kristallendirildi. Kurutuldu ve 5 bilesigi olarak belirlendi
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BOLUM 4. ARASTIRMA BULGULARI

Sentezlenen bilesikler icin yap1 aydinlatilmasi ¢aligmalari igin 'H- 3C NMR ve
elementel analiz verileri kullanildi. Spekturum goriintiileri ve yorumlar1 tezin
ilerleyen kisimlarinda sunulmustur. Yine maddelere ait erme noktalarida bulgular
kisminda verilmistir. Maddelerin NMR spektrumlar1 i¢in DMSO-dg ¢oziiciisii
kullanilmis ve bu ¢oziiciiye ait yarilmalar spekturumlarda belirlenmistir.'H-NMR’da
DMSO-ds’dan kaynaklanan metil yarilmalar1 2.45-2.53 ppm civarinda, H,O pikleri
ise 3.30-3.40 ppm civarinda iken, **C-NMR’de DMSO-ds’dan kaynaklanan metil
pikleri 38.08-40.65 ppm araliginda belirlenmistir.

A Bilesigi literatlirde kayitli yontemlere gore sentezlenmistir ve tez ¢alismasinin
orijjinal olan diger kisimlar1 bu bilesik baslangic bilesigi olarak kullanilarak

sentezlenmistir.

1 kodlu ester yapisindan 2 kodlu hidrazit bilesigine gecis reaksiyonunda etoksi
grubuna ait piklerin kaybolarak yerine hidrazit grubu piklerin gelmesi sentezi
dogrulamaktadir. Ayrica N-CH;, NH ve NH; protonlarma ait pikler amit bagi
etrafinda serbest donmeden kaynaklanan E/Z konformer dengesinden dolay1 ikili

setler olarak goriilmektedir (Denklem 34).
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(Denklem 9)

Etil [5,6-dikloro-2-(4-florobenzil)-1H-benzimidazol-1-il]asetat (1) Bilesigine ait
veriler:

0—_

Tablo 2 1 maddesi agik formiili

Verim: 95 %, mp: 181-182 °C. *H-NMR (DMSO-dg) ppm: 1.13 (s, 3H, CHs), 3.99
(s, 2H, CHy), 4.26 (s, 2H, N-CHy), 5.24 (s, 2H, N-CHy), 7.28 (m, 2H, Ar-H), 7.32 (m,
2H, Ar-H), 7.88, 7.93 (d, 2H, Ar-H). *C-NMR (DMSO-ds) ppm: 14.32(CHs), 32.34
(CHy), 45.21 (N-CHy), 61.74 (O-CHy,), ArC:[112.69 (2C), 115.52 (C), 120.30 (C),
125.10 (C), 131.29 (2C), 132.45 (C), 135.83 (C), 142.09 (C), 161.56 (C), 162.79
(C)], 156.97 (C=N), 167.87 (C=0). Anal. calcd. (%) for C1gH15CI,FN,O,: C, 56.71;
H, 3.97; N, 7.35. Found: C, 56.78; H, 3.92; N, 7.38.
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2-[5,6-dikloro-2-(4-florobenzil)-1H-benzimidazol-1-ilJasetohidrazid (2) Bilesigine
ait veriler:

2 N

Tablo 3 2 maddesi agik formiilii

Verim: 88 %, mp: 241-242 °C. 'H-NMR (DMSO-dg) ppm: 4.16(s, 2H, CH,), 4.34 (s,
2H, N-CH,), 4.88, 5.23 (s, 2H, NHy), 7.14 (m, 2H, Ar-H), 7.33 (m, 2H, Ar-H), 7.83
(m, 2H, Ar-H), 9.49 (s, 1H, NH). *C-NMR (DMSO-ds) ppm: 32.43 (CH,), 45.18
(NCHy), ArC:[112.48 (2C), 115.60 (2C), 120.23 (C), 124.51 (C), 131.41 (C), 131.49
(C), 135.77 (C), 142.17 (C), 160.12 (C), 160.32 (C)], 157.32 (C=N), 165.97 (C=0).
Anal. calcd. (%) for C16H13CILFN4O: C, 52.33; H, 3.57; N, 15.26. Found: C, 52.26;
H, 3.52; N, 15.32.

2-[5,6-dikloro-2-(4-florobenzil)-1H-benzimidazol-1-il]-N'-[2

furilmethilen]asetohidrazid (3) Bilesigine ait veriler:

O
e

NH
/
3 N%/Q

Tablo 4 3 maddesi agik formiilii
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Verim: 90 %, mp: 229-230 °C. *H-NMR (DMSO-ds) ppm: 4.24 (s, 2H,CH,), 5.07,
5.44 (s, 2H, N-CH,), 6.67 (s, 1H, Ar-H), 6.96 (s, 1H, Ar-H), 7.11 (m, 2H, Ar-H),
7.30 (m, 2H, Ar-H), 7.86-7.95 (m, 4H, 3Ar-H, IN=CH), 11.70 (s, 1H, NH). **C-
NMR (DMSO-dg) ppm: 32.52 (CH,), 45.21 (NCH,), ArC:[112.68 (C), 112.87 (C),
114.49 (C), 115.44 (C), 115.73 (C), 120.06 (C), 124.40 (C), 131.33 (C), 131.44 (C),
132.68 (C), 134.79 (C), 136.31 (C), 142.18 (C),160.35 (C), 162.76 (C)], 149.43
(N=C), 157.35 (C=N), 167.91 (C=0). Anal. calcd. (%) for C21H15Cl,FN4O5: C,
56.65; H, 3.40; N, 12.58. Found: C, 56.68; H, 3.45; N, 12.54.

5-{[5,6-dikloro-2-(4-florobenzil)-1H-benzimidazol-1-il]metil}-1,3,4-oksadiazol-2-
tiyol (4) Bilesigine ait veriler:

Cl N
ﬁ \
cl N

SH
Tablo 5 4 maddesi agik formiilii

Verim: 75 %, mp: 224-225 °C. 'H-NMR (DMSO-dg) ppm: 4.34 (s, 2H, CHy), 5.75
(s, 2H, N-CHy), 7.13-7.07 (m, 4H, Ar-H), 7.92 (s, 1H, Ar-H), 8.05 (s, 1H, Ar-H),
14.02 (s, 1H, SH). C-NMR (DMSO-ds) ppm: 32.19 (CH,), 44.16 (NCHy),
ArC:[112.56 (C), 115.68 (C), 120.30 (2C), 125.20 (C), 131.40 (2C), 132.27 (C),
135.41 (C), 142.11 (C), 156.93 (C), 160.36 (C), ], 159.12 (Oxadiazol-C3), 162.77
(Oxadiazol-Cs), 178.30 (C=N). Anal. calcd. (%) for C,7;H;;CI,FN4SO: C, 49.89; H,
2.71; N, 13.69; S, 7.83. Found: C, 49.82; H, 2.78; N, 13.74; S, 7.88.
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2-[(5-{[5,6-dikloro-2-(4-florobenzil)-1H-benzimidazol-1-iljmetil}-1,3,4-oksadiazol-
2-il)tiyo]etanol (5) Bilesigine ait veriler:

Cl N
s
cl N

S\
OH

Tablo 6 5 maddesi agik formiilii

Verim: 70 %, mp: 168-170 °C. *H-NMR (DMSO-dg) ppm: 3.24 (t, 2H, CH,), 3.67
(s, 2H, CHy), 4.34 (t, 2H, CHy), 5.12 (s, 1H, OH), 5.87 (s, 2H, N-CH), 7.09 (m, 2H,
Ar-H), 7.27 (m, 2H, Ar-H), 7.92 (s, 1H, Ar-H), 7.99 (s, 1H, Ar-H). *C-NMR
(DMSO-ds) ppm: 32.25 (CHy), 35.37 (CHj), 38.81 (NCH,), 59.71 (OCHy,),
ArC:[112.71 (C), 115.48 (C), 120.54 (2C), 125.12 (C), 131.20 (2C), 132.29 (C),
135.33 (C), 142.18 (C), 156.85 (C), 160.36 (C) ], 162.77 (Oxadiazol-C3), 162.97
(Oxadiazol-Cs), 165.06 (C=N). Anal. calcd. (%) for C19H15CI,FN4SO,: C, 50.34; H,
3.34; N, 12.36; S, 7.07. Found: C, 50.30; H, 3.28; N, 12.32; S, 7.12.
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2-{[5,6-Dikloro-2-(4-florobenzil)-1H-benzimidazol-1-il]asetil}-N-metilhidrazin
karbotiyoamid (6a) Bilesigine ait veriler:

/
NH_ ~
6a \C’

Tablo 7 6a maddesi agik formiilii

Verim: 90 %, mp: 232-233 °C. *H-NMR (DMSO-ds) ppm: 2.92 (s, 3H, CH3), 4.20
(s, 2H,CH,), 4.99 (s, 2H, N-CH,), 7.16 (m, 2H, Ar-H), 7.33 (m, 2H, Ar-H), 7.85 (m,
2H, Ar-H), 9.33 (s, 1H, NH), 9.74 (s, 1H, NH), 10.25 (s, 1H, NH). *C-NMR
(DMSO-ds) ppm: 31.39 (CH3), 32.27 (CHy), 40.41 (NCH>), ArC:[112.61 (C), 115.78
(C), 120.25 (C), 124.47 (C), 131.47 (C), 132.76 (C), 135.74 (C), 140.24 (C), 142.18
(C), 160.39 (C), 161.56 (C), 163.48 (C)], 157.36 (C=N), 166.61 (C=0), 170.15
(C=S). Anal. calcd. (%) for C1gH16Cl.FNsOS: C, 49.10; H, 3.66; N, 15.91; S, 7.28.

Found: C, 49.15; H, 3.60; N, 15.88; S, 7.22.
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2-{[5,6-Dikloro-2-(4-florobenzil)-1H-benzimidazol-1-il]asetil}-N-etilhidrazin
karbotiyoamid (6b)Bilesigine ait veriler:

Cl N

]@ )

Cl N
/

6b NH\C//

~CH,CH3
Tablo 8 6b maddesi agik formiilii

Verim: 88 %, mp: 211-212 °C. *H-NMR (DMSO-ds) ppm: 1.14 (t, 3H, CH3), 3.57
(m, 2H, CH2), 4.20 (s, 2H,CHy), 5.01 (s, 2H, N-CHy), 7.13 (m, 2H, Ar-H), 7.33 (m,
2H, Ar-H), 7.88 (m, 2H, Ar-H), 9.26 (s, 1H, NH), 9.72 (s, 1H, NH), 10.25 (s, 1H,
NH). *C-NMR (DMSO-ds) ppm: 14.87 (CH3), 32.39 (CH2), 38.98 (CHy), 45.17
(NCHy), ArC:[112.64 (C), 115.76 (C), 120.23 (C), 124.59 (C), 124.87 (C), 131.29
(C), 131.47 (C), 132.82 (C), 135.76 (C), 142.19 (C), 160.38 (C), 162.79 (C)], 157.38
(C=N), 166.48 (C=0), 170.20 (C=S). Anal. calcd. (%) for Ci19H15CILFNsOS: C,

50.23; H, 3.99; N, 15.41; S, 7.06. Found: C, 50.28; H, 3.92; N, 15.47; S, 7.02.
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2-{[5,6-Dikloro-2-(4-florobenzil)-1H-benzimidazol-1-il]asetil}-N-fenilhidrazin
karbotiyoamid (6c¢)Bilesigine ait veriler:

Cl N
g%
Cl N

/
NH_
6C \C/

Tablo 9 6¢ maddesi agik formiilii

Verim: 92 %, mp: 193-194 °C. *H-NMR (DMSO-dg) ppm: 4.25 (s, 2H,CH>), 5.07 (s,
2H, N-CHy), 7.11-7.21 (m, 3H, Ar-H), 7.35-7.45 (m, 6H, Ar-H), 7.86-7.93 (m, 2H,
Ar-H), 9.70 (s, 1H, NH), 9.82 (s, 1H, NH), 10.45 (s, 1H, NH). *C-NMR (DMSO-ds)
ppm: 32.14 (CH,), 45.25 (NCH,), ArC:[112.68 (C), 115.55 (C), 115.76 (2C), 120.25
(C), 124.63 (C), 124.91 (C), 128.75 (C), 131.32 (C), 131.40 (C), 131.48 (2C), 132.82
(C), 135.78 (C), 139.37 (C), 142.20 (C), 160.39 (C), 162.80 (C)], 157.41 (C=N),
166.50 (C=0), 170.12 (C=S). Anal. calcd. (%) for C,3HisCIL,FNsOS: C, 54.99; H,
3.61; N, 13.94; S, 6.38. Found: C, 54.92; H, 3.66; N, 13.86; S, 6.42.
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5-{[5,6-Dikloro-2-(4-florobenzil)-1H-benzimidazol-1-ilJmetil}-4-metil-4H-1,2,4-
triazol-3-tiyol (7a) Bilesigine ait veriler:

Cl

7a N ;4
N

Tablo 10 7a maddesi agik formuli

Verim: 80 %, mp: 270-271 °C. *H-NMR (DMSO-ds) ppm: 3.49(s, 3H, CH3), 4,27 (s,
2H, CH2), 5.67 (s, 2H, N-CH,), 7.09 (s, 2H, Ar-H), 7.30 (s, 2H, Ar-H), 7.89 (s, 1H,
Ar-H), 8.00 (s, 1H, Ar-H), 13.50 (s, 1H, SH). *C-NMR (DMSO-ds) ppm: 30.36
(CH3), 32.13 (CH2), 56.12 (NCH,), ArC:[112.78 (C), 115.38 (C), 115.59 (C), 120.35
(©), 124.82 (C), 125.11 (C), 131.31 (C), 132.63 (C), 135.66 (C), 142.23 (C), 148.50
(C), 160.32 (C)], 157.26 (C=N), 162.74 (Triazol-C3), 168.02 (Triazol-Cs). Anal.
calcd. (%) for C15H14Cl, FNsS: C, 51.19; H, 3.34; N, 16.58; S, 7.59. Found: C, 51.23;
H, 3.38; N, 16.52; S, 7.55.

5-{[5,6-Dikloro-2-(4-florobenzil)-1H-benzimidazol-1-iljmetil}-4-etil-4H-1,2,4-
triazol-3-tiyol (7b) Bilesigine ait veriler:

CIKI%—/OF

cl N

N j\ N/CHZCH3
7b \ _;<
N
SH

Tablo 11 7b maddesi agik formiilii
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Verim: 82 %, mp: 256-258 °C'H-NMR (DMSO-ds) ppm: 1.21 (t, 3H, CH3), 4.00 (m,
2H, CH2), 4,29 (s, 2H, CH2), 5.71 (s, 2H, N-CHy), 7.06 (m, 2H, Ar-H), 7.25 (m, 2H,
Ar-H), 7.90 (s, 1H, Ar-H), 7.99 (s, 1H, Ar-H), 13.98 (s, 1H, SH). **C-NMR (DMSO-
dg) ppm: 13.51 (CH3), 32.30 (CH,), 56.22 (CH,), 72.18 (NCHZ2), ArC:[112.77 (C),
115.37 (C), 115.58 (C), 120.40 (C), 124.85 (C), 125.18 (C), 131.18 (C), 131.26 (C),
132.38 (C), 135.72 (C), 142.16 (C), 147.75 (C), 160.31 (C)], 157.09 (C=N), 162.73
(Triazol-Cs), 167.48 (Triazol-Cs). Anal. calcd. (%) for C19H16Cl, FNsS: C, 52.30; H,
3.70; N, 16.05; S, 7.35. Found: C, 52.36; H, 3.73; N, 16.02; S, 7.40.

5-{[5,6-Dikloro-2-(4-florobenzil)-1H-benzimidazol-1-il]metil}-4-fenil-4H-1,2,4-
triazol-3-tiyol (7c) Bilesigine ait veriler:

A
e
\N;(

SH
Tablo 12 7¢ maddesi agik formiilii

ic

Verim: 85 %, mp: 157-158 °C. *H-NMR (DMSO-ds) ppm: 4.12, 4.24 (s, 2H, CH?2),
5.14 (s, 1H, NH-SH tautomer), 5.36, 5.49 (s, 2H, N-CHy), 7.08-7.30 (m, 3H, Ar-H),
7.32-7.74 (m, 5H, Ar-H), 7.85 (s, 1H, Ar-H), 7.92 (s, 1H, Ar-H), 8.01 (s, 1H, Ar-H),
14.00 (s, 1H, SH). ®C-NMR (DMSO-ds) ppm: 32.23 (CH,), 45.28 (NCH2),
ArC:[112.67 (C), 112.73 (C), 115.47 (C), 115.52 (C), 115.68 (C), 120.18 (C), 125.71
(C), 125.03 (C), 128.45 (C), 129.92 (C), 130.18 (C), 131.22 (C), 132.27 (C), 133.31
(C), 135.52 (C), 141.88 (C), 147.58 (C), 162.74 (C)], 156.69 (C=N), 169.11 (Triazol-
Cs), 169.39 (Triazol-Cs). Anal. calcd. (%) for Co3H16Cl, FNsS: C, 57.03; H, 3.33; N,
14.46; S, 6.62. Found: C, 57.08; H, 3.36; N, 14.42; S, 6.65.
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5-{[5,6-Dikloro-2-(4-florobenzil)-1H-benzimidazol-1-il]metil}-N-metil-1,3,4-

tiyadiazol-2-amin (8a) Bilesigine ait veriler:

Cl N
T
Cl N
8a \

NH—CHj
Tablo 13 8a maddesi agik formili

Verim: 80 %, mp: 225-226 °C. *H-NMR (DMSO-ds) ppm: 2.80 (s, 3H, CH3), 4,35
(s, 2H, CH2), 5.76 (s, 2H, N-CH,), 7.11-7.34 (m, 4H, Ar-H), 7.67 (s, 1H, NH), 7.89
(s, 1H, Ar-H), 7.97 (s, 1H, Ar-H). *C-NMR (DMSO-ds) ppm: 31.69 (CH3), 32.42
(CH2), 42.48 (NCHy), ArC:[112.65 (C), 115.59 (C), 115.80 (C), 120.52 (C), 125.10
(C), 131.36 (C), 131.44 (C), 132.57 (C), 135.00 (C), 142.30 (C), 152.39 (C), 160.44
(C)], 156.72 (C=N), 162.85 (Triazol-C3), 170.88 (Triazol-Cs). Anal. calcd. (%) for
CisH14Cl, FNsS: C, 51.19; H, 3.34; N, 16.58; S, 7.59. Found: C, 51.22; H, 3.36; N,
16.54; S, 7.56.

5-{[5,6-Dikloro-2-(4-florobenzil)-1H-benzimidazol-1-iljmetil}-N-etil-1,3,4-

tiyadiazol-2-amin (8b) Bilesigine ait veriler:

NH—CH,CHj
Tablo 14 8b maddesi agik formiilii
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Verim: 82 %, mp: 191-193 °C. *H-NMR (DMSO-ds) ppm: 1.10 (t, 3H, CH3), 3.20
(m, 2H, CH2), 4,34 (s, 2H, CH2), 5.75 (s, 2H, N-CHy), 7.12 (m, 2H, Ar-H), 7.32 (m,
2H, Ar-H), 7.73 (s, 1H, NH), 7.89 (s, 1H, Ar-H), 7.97 (s, 1H, Ar-H). *C-NMR
(DMSO-dg) ppm: 14.58 (CH3), 32.42 (CH,), 42.45 (CH,), 61.16 (NCH2),
ArC:[112.65 (C), 115.58 (C), 115.79 (C), 120.51 (C), 124.99 (C), 131.34 (C), 131.36
(C), 131.42 (C), 132.56 (C), 135.01 (C), 142.29 (C), 160.12 (C)], 156.71 (C=N),
162.84 (Triazol-Cs3), 169.92 (Triazol-Cs). Anal. calcd. (%) for Ci9H16Cl, FNsS: C,
52.30; H, 3.70; N, 16.05; S, 7.35. Found: C, 52.38; H, 3.74; N, 16.00; S, 7.38.

5-{[5,6-Dikloro-2-(4-florobenzil)-1H-benzimidazol-1-ilJmetil}-N-fenil-1,3,4-
tyadiazol-2-amin (8c) Bilesigine ait veriler:

Cl N
T
Cl N
j\ ]
S
8c N\ ;4
N
W)

Tablo 15 8c maddesi agik formiilii

Verim: 78 %, mp: 241-243 °C.*H-NMR (DMSO-ds) ppm: 4.38 (s, 2H, CH2), 5.82 (s,
2H, N-CHy), 7.10 (m, 1H, Ar-H), 7.12-7.14 (m, 3H, Ar-H), 7.30-7.36 (m, 3H, Ar-H),
7.48-7.54 (m, 3H, Ar-H+NH), 87.98 (s, 1H, Ar-H), 8.03 (s, 1H, Ar-H). **C-NMR
(DMSO-ds) ppm: 32.44 (CH,), 42.29 (NCH2), ArC:[112.69 (C), 115.59 (C), 115.80
(©), 116.72 (C), 117.90 (C), 120.53 (C), 122.56 (C), 125.03 (C), 125.22 (C), 127.00
(©), 129.54 (C), 131.38 (C), 132.54 (C), 132.57 (C), 135.08 (C), 140.79 (C), 142.29
(C), 162.83 (C)], 156.79 (C=N), 160.42 (Triazol-C3), 165.73 (Triazol-Cs). Anal.
calcd. (%) for C,3H16Cl FNsS: C, 57.03; H, 3.33; N, 14.46; S, 6.62. Found: C, 57.03;
H, 3.37; N, 14.45; S, 6.66.
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BOLUM 5. TARTISMA VE SONUC

Bu tez calismasinda 5,6-dichloro-2-(4-fluorobenzyl)-1H-benzimidazole ile
baslanarak birseri benzimidazol tlirevi sentezlenmis ve bunlarin antioksidan ve
antiireaz aktiviteleri arastirilmistir. Baglangi¢ bilesigi durumunda olan ve ticari
olarakda elde edilebilecek bilesik olan benzimidazol tiirevimiz (A), o-diamin tiirevi
bilesigin karsilik gelen iminoester hidrokloriir ile reaksiyonu sonucu elde

edilmistir.Reaksiyona ait mekanizma asagida verilmistir.

» H
cl Nm NH.HCI Cl N\;‘é\R
ISR A S G
Cl NH, O

\ Cl NH,
-NH,Cl
- . ( OC,H;
Cl N Cl N:<
\>7R - J R
.
Cl LI\{\H Cl NH,
H

-C,H,OH
cl N
L
Cl 11‘{1
A

(Denklem 10)
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Etil[5,6-diklor-2-(4-florobenzil)-1 H-benzimidazol-1-il]asetat (1)bilesigi olan ester
yapist A bilesiginin etil bromo asetat ile asetonlu ortamda K,CO; beraberinde
reaksiyonundan elde edilmistir. Ester yapisinda '"H NMR’da gézlenen 1.13 ppm’de (-
OCH,CHj3) ve 3.99 ppm’de (-OCH,CHs) pikleri yapiyr dogrulamaktadir. Karbon
spektrumunda ise 14.32 ve 61.74 ppm’de etil etoksi grubuna ait karbonlar
goriilmektedir.Hidrazit bilesigi olan 2nolu bilesik 1 nolu bilesigin hidrazin hidrat ile
reaksiyonu sonucu elde edilmistir. Bu gruplara ait spesifik pikler 4.88, 5.23 ppm ve
9.49 ppm(-NHNH;)’de proton NMR da gozlenmis ve dogrulugu D,O ile

ispatlanmistir. Reaksiyonlara ait mekanizma asagida verilmistir.

Cl N K.CO Cl N o Cl N
2003 N\
2 o £ —
N N N
N cl e cl

B
cl \/ OCH,CH
/A
1
OCH,CH
\ H,N—NH,

Cl N Cl N
T I am 5
Cl Cl
)
(6} HO
Qg - A

NHNH, H,NHN OCH,CH;
2

(Denklem 11)

3 nolu bilesik 2 nolu bilesigin 2-furyl aldehit ile reaksiyonundan elde edilmistir.'H
NMR sinyallerinde furan halkasina ait sinyaller 7.11, 7.30 ppm ve —-NH sinyali 11.70
ppm’de belirlenmistir.1,3,4-oxadiazol tiirevibilesikler 2 nolu bilesikten baslanarak
sentezlenmistir. 2 nolu bilesigin CS,ile muamelesinden 4 nolu ve bununda 2-
bromoethano ile muamelesinden 5 nolu bilesik sentezlenmistir.4 nolu bilesikte —
NHNH; sinyalleri kaybolmus ve yerine 14.02 ppm’de —SH proton sinyalleri ortaya
cikmistir.5 nolu bilesikte ise,~SH proton sinyalinin kayboldugu ve yerine 5.12
ppm’de —OH sinyalinin goriildiigii belirlenmistir.?C NMR verileride sentezimi ile

uyum i¢indedir.
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6 nolu tiyosemikarbazit tiirevleri (6a-c) 2 nolu bilesigin karsilik gelen izotiyosyanat
tirevi ile reaksiyonundan sentezlenmistir. Tiim spectral veriler incelendiginde
sentezlerin dogrulugu kanitlanmustir. 1,2,4-triazol tiirevi olan (7a-c) kodlu bilesikler
6 tiirii bilesiklerin NaOH’li ortamda bazik halka kapanmasi reaksiyonlar1 sonucu
sentezlenmis ve ayr1 ayri analiiz edildiklerinde ortaya ¢ikan sonuglar yapiylar ile
uyum i¢indedir. 6 nolu bilesiklerde gozlenen -NH proton sinyalleri kaybolmus ve -
SH proton sinyaller sirasit ile 13.50 (7a), 13.98 (7b), 14.00 (7¢) ppm’ de
gozlenmistir.6 tiirli tiyosemikarbazit tiirevlerinin konsantre H,SO4 ile sirasiyla
reaksiyonlarindan asidik halka kapama reaksiyon iriinii olan 8 nolu bilesikler elde

edilmistir.

"NH-NH, .. Iy i
/N/\W @c:’ﬁ—f{—» NHNCNR—>/N/YN H—CNH

i

6(a-c)

(Denklem 14)
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(Denklem 16)
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Benzimidazoller literatiirde genis yer kaplayan bir ¢aligma alanidir.Bu alanda bir¢ok
sentez yontemi mevcuttur.Fakat bilimsel bir ¢alismanin kalitesi minimum maliyet ve
maksimum verim ile daha da deger kazanmaktadir.Yaptigimiz bu tez caligmasi bu
baglamda yeni c¢alismalara yol gosterici olacaktir.Caligmanin aktivite sonuglarida
gayet iyi ¢cikmis ve caligma uluslararasi taranan bir dergide yayin haline getirilerek

basilmastir.

34



KAYNAKLAR

[1]

[2]

3]

[4]

[5]

[6]

[7]

8]

[9]

[10]

Keurulainen, L., Salin, O., Siiskonen, A., Kern, J. M., Alvesalo, J., Kiuru, P.
and Maass, M. Design and Synthesis of 2-Arylbenzimidazoles and Evaluation
of Their Inhibitory Effect Against Chlamydia Pneumoniae, Journal of
Medicinal Chemistry, 53, 7664-7674 s,2010.

Lyakhova, E. A., Gusyeva, Y. A., Nekhoroshkova, J. V., Shafran, L. M. and
Lyakhov, S. A., Synthesis and Affinity to DNA of Phenylbenzoimidazoles and
Benzoimidazo[1,2-C]Quinazolines, Journal of Medicinal Chemistry, 44, 3305-
3312, 2009.

Langer, P. and Doring, M., Efficient Synthesis of Nitrogen Heterocycles by
Cyclization of Bis(nucleophiles) with Oxaldiimidoyl Dichlorides, European
Journal of Organic Chemistry, 2221-234, 2002.

Dolle, R. E.,Comprehensive Survey of Combinatorial Library Synthesis: 2002,
Journal of Combinatorial Chemistry, 5 ,693-753,2003.

Foye, W. O., Cancer Chemotherapeutic Agents, American Chemical Society, 1-
212, 1995

Shilcrat, S. C., Mokhallalati, M. K., Fortunak, J. M. D. and Pridge, L. N., A
New Regioselective Synthesis of 1,2,5-Trisubstituted 1H-Imidazoles and Its

Application to the Development of Eprosartan, Journal of Organic Chemistry,
62, 8449-8454, 1997.

Hobrecker F.,Reduction-Products of Nitracetamide Compounds, Deutsche
Chemie Gesellschaft Berlin, 5 ,920-924, 1872.

Habernickel, V. J,  Alkyl-5-Heterocyclic-Benzimidazolyl-Carbamate
Derivatives, Drugs made in Germany, 35-97, 1992.

Chornous, V. A., Bratenko, M. K. and Vovk, M. V., Synthesis and
Antimicrobial Activity of Pyrazole-4-carboxylic Acid hydrazides and N-(4-
Pyrazoyl)hydrazones of Aromatic and Heteroaromatic = Aldehydes,
Pharmaceutical Chemistry Journal, 35, 4 ,203-205, 2001.

Nofal, Z. M., Fahmy, H. H. and Mohamed, H. S.,Synthesis, Antimicrobial and

Molluscicidal Activities of New Benzimidazole Derivatives, Arch. Pharm. Res.
Journal, 25, 28-38, 2002.

35



[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Savall, B. M., Edwards, J. P., Venable, J. D., Buzard, D. J., Thurmond, R.,
Hack, M. and McGovern, P., Agonist/Antagonist Modulation in a Series of 2-

Aryl Benzimidazole H4 Receptor Ligands, Bioorganic & Medicinal Chemistry
Letters, 20, 3367-3371 ,2010.

Cuckler, A. C. and Mezey, K. C.,The Therapeutic Efficacy of Thiabendazole
For Helminthic Infections in Man, Arzneimittel-Forschung /Drug Research, 16,
411-428, 1966.

Patil, A., Ganguly, S. ve Surana, S., A Systematic Review of Benzimidazole
Derivatives as an Antiulser Agent, Rasayan Journal of Chemistry, 1, 3 ,447-
460, 2008.

Elhazabi, H. S. A., Synthesis, Characterization of Some Benzazoles Bearing
Pyridine Moiety: Search for Novel Anticancer Agents, European Journal of
Medicinal Chemistry, 46 ,4025-4034, 2011.

Demirayaka, S., Kayagil, I. ve Yurttas, L., Microwave Supported Synthesis of
Some Novel 1,3-Diarylpyrazino[1,2-A] Benzimidazol Derivatives and
Investigation of Their Anticancer Activities, European Journal of Medicinal
Chemistry, 46, 1, 411-416, 2011.

Gowda, N. R., Kavitha, C. V., Chiruvella, K. K., Joy, O., Rangappa, K. S. and
Raghavan, S. C., Synthesis and Biological Evaluation of Novel 1-(4-
Methoxyphenethyl)-1H-Benzimidazole-5-Carboxylic Acid Derivatives and
Their Precursors as Antileukemic,Agents,Bioorganic & Medicinal Chemistry
Letters, 19, 16, 4594-4600, 2009.

Khairnar, V. L., Lockhande, S. R. ve Khadse, B. G., Synthesis and Antifungal
and Anti Tubercular Properties of Some Benzimidazole Derivatives, Chemical
Abstract, 95, 203-833, 1981.

Ramya, V. S., Kallappa, M. H. and Keri, S., Derivatives ofBenzimidazole
Pharmacophore: Synthesis, Anticonvulsant, European Journal of Medicinal
Chemistry, 45, 1753-1759, 2010.

Hemalatha, S., Ayyappan, T., Shanmugam, S., Nagavalli, S. and Kurubha, T. S.,
Evaluation of antidiabetic and diuretic activity of polyherbal formulation,
Indian Journal of Trade Knowledge, 5, 468-470, 2006.

Wiedemann, 1., Peli, H., Justus, H., Adamus, S., Brantl, V. and Lohamann,
H.,Pharmacokinetics of Adimolol After Single And Multiple Dose
Administration In Healthy Volunteers, Arzneim Forsch-Drug Research, 36,
964-969, 1985.

36



[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

Kuba, K., Kohara, Y., Imamiya, E., Sugiura, Y., Inada, Y., Furukawa, Y.,
Nishikawa, K. and Naka, T., Nonpeptide Angiotensinl1 Receptor Antagonists.
Synthesis and Biological Activity of Benzimidazoles, Journal of Medicinal
Chemistry, 36, 2182-2195, 1993.

Kus, C., Ayhan, K. G., Ozbey, S., Kaynak, F. B., Kaya, M., Coban, T. ve Can,
E. B., Synthesis and Antioxidant Properties of Novel N-Methyl-1,3,4-
Thiadiazole-2-Amino and 4-Methyl-2H-1,2,4-Triazole-3(4H)-Thione
Derivatives of Benzimidazole Class, Bioorganic and Medicinal Chemistry, 16,
4294-4303, 2008.

Kulkarni, M. V. ve Patil, V. D., Synthesis, Spectral Studies and Anti-
Inflammatory Activity of Some New 2-Aryloxybenzimidazoles, Arch
Pharmaceuticals, 314, 440-447, 1981.

Alagoz, Z. G., Can-Eke, B., Coban, T., Iscan, M. ve Biiylikbing6l, E.,
Antioxidant Properties of Novel Benzimidazole Petinoids, Arch Pharmaceutic
Pharma Medicinal Chemistry, 337, 188-192, 2004.

Shafik RM, El-Din SAS, Eshba NH, El-Hawash SAM, Desheesh MA,Abdel-
Aty AS, Ashour HM ,Synthesis of novel 2-[2-(substituted
amino)phenethyl]-1H-benzimidazoles; 3,4-dihydro andl1,2,3,4,-
tetrahydropyrimido[ 1,6-a]-benzimidazoles as  potential antiulceragents.
Pharmazie 59, 899-905, 2004.

Loriga M, Paglietti G, Piras S, Sparatore F, Anania V, Demontis MP, VaroniV,
Fattaccio MC .Synthesis and evaluation of gastroprotective and antiulcer
activity of some  2-substituted-1H-imidazo[4,5-b]pyridines  and-1H-
benzimidazoles. Farmaco 47(3), 287-303, 1992.

Zhang J, Wang J-L, Zhou Z-M, Li Z-H, Xue W-Z, Xua D, Hao L-P, Han X-
FEFei F, Liu T, Liang A-H .Design, synthesis and biological activity of6-
substituted carbamoyl benzimidazoles as new nonpeptidic
angiotenSinlIAT Ireceptor antagonists. Bioorg. Med. Chem. 20, 4208-4216,
2012.

Hwu JR, Singha R, Hong SC, Chang YH, Das AR, Vliegen I, Clercq ED, Neyts
J ,Synthesis of new benzimidazole—coumarin conjugates as antihepatitisC virus
agents. Antiviral Res. 77, 157-162, 2008.

Starcevic K, Kralj M, Ester K, Sabol I, Grce M, Pavelic K, Karminski-Zamola
G,Synthesis, antiviral and antitumor activity of 2-substituted-5-amidino-

benzimidazoles. Bioorg. Med. Chem. 15, 4419-4426,2007.

Yadav, R., Srivastara, S.D, Srivastara, S.K. Synthesis, antimicrobial and anti-
inflammatory activities of 4-oxothiazolidines and their arylidenes, 2005.

37



[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

Yang, Y. H.,Cheng, M.S., Wang, Q.H, Nie H, Liao N, Wang J, Chen H ,Desing
Synthesis and anti-tumor evalvation of novel symmetrical bisbenzimidazoles,
Eur. J Med. Chem. 44, 1808-1812, 20009.

Deivedi SK, Tripathi AK, Singh VK ,Synthesis and antimicrobial activityof 2-
mercaptobenzothiazole derivatives. Pharmacologyonline 2, 30-35, 2010.

Budow, S., Kozlowska, M., Gorska, A., Kazimierczuk, Z., Eickmeier, H.,
LaColla, P., Gosselin, G. and Seela, F., Substituted Benzimidazoles: Antiviral
Activity and Synthesis of Nucleosides, Arkovic, 225-250, 2009.

Andrzejewska, M., Yepez-Mulia, L., Cedillo-Rivera, R., Tapia, A., Vilpo, L.,
Vilpo, J. and Kazimierczuk, Z., Synthesis, Antiprotozoal and Anticancer
Activity of Substituted 2-Trifluoromethyl- and 2-
Pentafluoroethylbenzimidazoles, European Journal of Medicinal Chemistry,
37, 973-978, 2002.

Mentese, E., Karaali, N., Yilmaz, F., Ulker. S. and Kahveci, B., Microwave-
Assisted Syntthesis and Biological Evaluation of Some benzimidazole
Derivatives Containing 1,2,4-Triazol Ring. Archieve der pharmazie, 346, 556-
561, 2013.

Usta, A., Yilmaz, F., Kapucu, G., Baltas N., and Mentese, E. Synthesis of Some
New Benzimidazole Derivatives with their Antioxidant Activities, 12, 227-232,
2015.

Ramla, M. M., Omar, A. M., Tokuda, H. and El-Diwani, H. 1., Synthesis and
Inhibitory Activity of New Benzimidazole Derivatives Against Burkitt’s

Lymphoma Promotion, Bioorganic and Medicinal Chemistry, 15, 6489-6496,
2007.

Raymond, N. A.,Guan, J., Vernon, C. A., James, C. J., George, L., Allen, F.,
Sbriscia, T., Linton, O., Lunden, S. G. and Sui, Z., Synthesis and SAR of
Potent and  Selective =~ Androgen  Receptor  Antagonists:  5,6-

Dichlorobenzimidazole Derivatives, Bioorganic & Medicinal Chemistry
Letters, 17 , 784-788, 2007.

Ayhan-Kileigil, G. ve Altanlar, N., Synthesis and Antimicrobial Activities of
Some New Benzimidazole Derivatives, IL Farmaco, 58, 1345-1350, 2003.

Ayhan-Kileigil, G., Tungbilek, M., Altanlar, N. and Goker, H., Synthesis and

Antimicrobial Activity of Some New Benzimidazole Carboxylates and
Carboxamides, Farmaco, 54, 562-565, 1999.

38



[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

Goger, H., Tungbilek, M., Kus, C. veAltanlar, N., Synthesis and Antimicrobial
Activity of Some New  2-Phenyl-N-Substituted Carboxamido-1H-
Benzimidazole Derivatives, Arch Pharmaceutical Medicinal Chemistry, 334,
148-152, 2001.

Huang, S., Hsei, I. and Chen, C., Synthesis and Anticancer Evaluation of
Bis(benzimidazoles), Bis(benzoxazoles), and Benzothiazoles, Bioorganic and
Medicinal Chemistry, 14, 6106-6119, 2006.

Jubie, S., Rajeshkumar, R., Yella reddy, B., Siddhartha, G., Sandeep, M.,
Surendrareddy, K., Dushyatha, H.S., ve Elango, K., Microwave Assisted
Synthesis of Some Novel Benzimidazole Submitted Fluoroquinolones and

Their Antimicrobial Evaluation, Journal Pharmaceutical Science and Research,
2, 69-76, 2010.

Kubo, K., Oda, K., Kaneko, T., Satoh, H. and Nohara, A., Synthesis of 2-[[(4-
Fluoroalkoxy-2-Pyridyl)Methyl]|Sulfinyl]-1H-Benzimidazoles as Anti-Ulcer
Agents, Chemical Pharmaceutical Bulletin, 38, 10, 2853-2858, 1990.

Cotton, H., Elebring, T., Larsson, M. and Li, L., Asymmetric Synthesis of
Esomeprazole Tetrahedron Asymmtry, 11, 3819-3825, 2000.

Jain, K. S., Shah, A. K., Briwal, J., Shelke, S. M., Kale, A. P., Jagtap, J. R. and
Bhosale, A. V., Recent Advances in Proton Pump Inhibitors and Management
of Acid-Peptic Disorders, Bioorganic and Medicinal Chemistry, 15, 1181-1205,
2007.

Mealy, N. and Castaner, J.,Leminoprazole. Gastric Antisecretory
Cytoprotectant H+/K+-ATPase Inhibitor. Leminon. NC-1300-0O-3, Drugs of the
Future, 21, 2, 155-159, 1996.

Ippen, G. J., Bruno, M. and Thomas, G., BAY P 1455, A

Thiazolylaminobenzimidazole Derivative With Gastroprotective Properties in
The Rat, European Journal of Pharmacology, 195, 251-259, 1991.

39



EKLER

r1E+07
r1E+07

r1E+07

r1E+07

9E+06

8E+06

r7E+06

r6E+06

r5E+06

r4E+06

r3E+06

r2E+06
r1E+06

r-1E+06

L0'T
60'T
oT'T
€T'T
Tl
IT'T
LT°T
vt

Tz

‘W\ viE'S

—

vE'E

i
tse”/
ST'H-
vov

10°'S —

3
£TL
oT'L
8T'L
TeLt
€€L
en.nN
SE'L
stL
s8°L
88°L
ot
oz'6/
26—
ST'0T-

1-PROTON

1

€T'9¢

9S'68

Y6E'E

066'C

7S0°9

9T0'¥

€1€'1
~- LSE'Q
000°'%

-1

n

10

11

12

13

1 no’lu bilesigin '"H NMR Spektrumu, 100 MHz, DMSO-d6

40



~ ~ ~ ~ ~ ~ ~ ~ o
5 5 5 5 5 5 5 5 8
+ + + + + + + + +
§ ¥ F B & 8 8 % 8 o
-
£805°2 L 8487°L
J05€€ 0€T°2T
29Ty
96ET'Y — - = ¥150'S
m#m.vw N
L9985 6298'T
6188’y /. ‘L £221'0
ET'S
:T44 93
QE.NW
ozze- o157y
mumm.hw .
895€'L == OVIT'T
68€8'L
£LV8'L
8108'8 — _Hvotzo
TI6t°6— ‘hwv 00007,
4
o
=
]
g

10

11

12

13

f1 (ppm)

2 no’lu bilesigin "H NMR Spektrumu, 100 MHz, DMSO-d6

r1E+08
r1E+08

r1E+08

r1E+08

r1E+08

r9E+07

8E+07

r7E+07

6E+07

[ SE+07

r4E+07
r3E+07
r2E+07
r1E+07
r-1E+07

.nm.N
16'C /
T6'C
66°C

npc

6€€°S
K o6z'#
L6°E1

66°€
SE'E

STV~
1<4 44

66’ —

yI'L
oT'L
8T,
ze'L
€€'L
ve'L
sE'L
os'L
s8'L
60'8
£€6—
sv'6/
vre/
ST'0T —

ARG

3-PROTON

3

126°2

vv8'e

8199

8SL°'¢

S9E'T
LEEQ
000'T

10

11

12

13

f1 (ppm)

3 no’lu bilesigin "H NMR Spektrumu, 100 MHz, DMSO-d6

41



4 NONTSTMEILDM - o n tToOo-
4-PROTON VO MMMr N (3] M @ n 3E+08
NNNNNNKNNN wn < MmN
Ny [ \ SN
F3E+08
F2E+08
F2E+08
F2E+08
F2E+08
F2E+08
F1E+08
~1E+08
~1E+08
~ 8E+07
~6E+07
~4E+07
~2E+07
) & T A e
< wn ON-
- - o <TN
- - N [-2E+07
. T : T T T T
13 12 11 10 9 8 6 3
1 (ppm)
5 p oEF 1
4 no’lu bilesigin 'H NMR Spektrumu, 100 MHz, DMSO-d6
5 mesznMHml\lﬂ < -3 o
5-PROTON CanmAaNFE-CQ N 0 = in 1 F4E+08
ONNNNNNNNNN I < ™ NN
T | I I
F4E+08
F4E+08
F3E+08
F2E+08
2E+08
F2E+08
F1E+08
F5E+07
T >—LL ro
n )] o N
o ) S =)
* N < 1
T T T T T T =l ol =l L
13 12 11 10 9 6 3
f1 (ppm)

5 no’lu bilesigin "H NMR Spektrumu, 100 MHz, DMSO-d6

42




6
6-PROTON

7.93
7.88
7.32

[ 3E+08

7.30

7.28
—5.24
,4.26
-4.00
3.99

3.35
—2,51
—1.13

/
£

r3E+08

[ 3E+08

[ 3E+08

[ 2E+08

[ 2E+08

[ 2E+08

[ 2E+08

[ 2E+08

r1E+08

r1E+08

r1E+08

[ 8E+07

[ 6E+07

[4E+07

[ 2E+07

1.006
1.051
11.19

6
f1 (ppm)

* 1.000 ==
==
1.026 4 1

< 0.669
+ 0.895

& N
" 5 F-2E+07
7 -

t

1

o o

6a no’lu bilesigin '"H NMR Spektrumu, 100 MHz, DMSO-d6

3E+08

8.00
7.89
7.32
7.30
7.29
7.11

7
7-PROTON

7.09
7.06
—5.67
—4.27
~3.49
3.35
—2.51

f
ﬁ
[

[ 3E+08

[2E+08

[ 2E+08

[ 2E+08

[ 2E+08

[ 2E+08

1E+08

1E+08

1E+08

8E+07

[ 6E+07

4E+07

[ 2E+07

[ -2E+07

=

=
2.219 J——
p.197 |

0.932
2.010
1.986
4.069
18.597
9.806

» 1.000

oA

6
1 (ppm)

6b no’lu bilesigin '"H NMR Spektrumu, 100 MHz, DMSO-d6

43




8 NoMmMmYEANOSTNO n < O =0 v NOo O
8-PROTON GONMMMHAEA N m M-I K- F3E+08
NNNNNKNNNN n < Mmmnmmm o o -
e | | 3~ | ~— L 3e+08
~3E+08
F2E+08
t2E+08
~2E+08
F2E+08
t2E+08
~1E+08
F1E+08
1E+08
~8E+07
6E+07
I
4E+07
I
| F2E+07
A ro
th 3 =
oMLy =) ] o < o~
emnaee =) o e 2 ] F-2E+07
O™ o o Mo - -
\ \ : \ \ \ : \ \ \ \ \ : \ \
13 12 11 10 9 8 7 6 5 4 3 2 1 0 1
1 (ppm)
5 T
6¢ no’lu bilesigin 'H NMR Spektrumu, 100 MHz, DMSO-d6
9 A0 OIN T OO I O m - -
9-PROTON aa NN e qea n o
NN NNNNNNI T M L o~ Lal
G | SN | |
F2E+08
F2E+08
F2E+08
F1E+08
FsE+07
I
h
I
L LI r
7 N [o
oN ®o© ~ -N @M °
8N @i N % o S
- O o Lal o ™® - m
: : : : : : : : : : : : : : :
13 12 11 10 9 8 7 5 4 3 2 1 0 1

6
f1 (ppm)

7ano’lu bilesigin '"H NMR Spektrumu, 100 MHz, DMSO-d6

44




10 g a F4E+08
~N o MO OUNOOMMONWOINGS N s -3 -
10-PROTON 5 5 aavenAdHdSaaa8Y S > 0 in
- NANNNNRNNNNNOYOOON D - ™ o~
< e 2 || | | eros
Fag+
- 4E+08
[ 3E+08
[ 2E+08
- 2E+08
- 2E+08
[ 1E+08
- SE+07
! -
o [-N--B-N-N -] -] < (-2 n wn
=3 N oI < L (2] -] o
] nAaRMY n o he] - @
T e T T T r-o=-0 O T - S - T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 -1
f1 (ppm)
5 . - T
7b no’lu bilesigin 'H NMR Spektrumu, 100 MHz, DMSO-d6
o NN = N o < N I -
11-PROTON ey RRRM - M VYN 0 [ 2E+08
NN NNNNND n < Mmm|m o
N | N | F2E+08
26408
26408
[ 2E+08
26408
I 1E+08
r1E+08
I 1E+08
I 1E+08
r1E+08
F9E+07
- 8E+07
F7E+07
F6E+07
F5E+07
F4E+07
F3E407
26407
I 1E+07
¥ ’ ro
o % o H = o N
S av ® N o © © F-1E+07
e w9 @ ¢ ° @ N
-y o0 o oS -y O i n
T T T T T r o T S T T T T T
13 12 1 10 9 8 7 6 5 4 3 2 1 -1
f1 (ppm)

7¢ no’lu bilesigin '"H NMR Spektrumu, 100 MHz, DMSO-d6

45




[~ 4E+08

~4E+08

- 3E+08

~2E+08

[ 2E+08

~2E+08

~1E+08

I~ S5E+07

18T

8€'Y

66’9
(4
[4%4
YL
0€'L
(494
ve'L
9€'L
8v'L
18'L
€S'L
vs'L
16'L
70’8
€0'8

12-PROTON

12

|

—

6'T

T
6
1 (ppm)

8a no’lu bilesigin "H NMR Spektrumu, 100 MHz, DMSO-d6

4E+08

4E+08

r3E+08

r2E+08

r2E+08

2E+08

r1E+08

r5E+07

€TT—

1S'C—

LE'E

[4% 2N
14224

YIS~
9€'S ~
6t'S
80°L

otT'L #
£1°L+
ST'L

e
8T'L/

oz
og'z]
e
€gL
ve's
£v'e
St'L]
152
€5z
ssz
vee]
€8°L

98°L

33a%
-PROTON g2 2 % 2

13
13

s’

10

12

13

f1 (ppm)

8b no’lu bilesigin '"H NMR Spektrumu, 100 MHz, DMSO-d6

46



14
14-PROTON

—9.70
7.93
7.86
7.45
7.44
7.40
7.38
7.36
7.35
7.21
7.19
7.18
7.15
7.13
711

—5.07

—2.51

4.28
N4.21

1.000
2.074
2,12

[ 2E+08

[ 2E+08

[ 2E+08

[ 2E+08

[ 2E+08

r1E+08

 1E+08

r 1E+08

[ 1E+08

r1E+08

[ 9E+07

[ 8E+07

[ 7E+07

[ 6E+07

[ SE+07

4E+07

r3E+07

[ 2E+07

r1E+07

r-1E+07

IS
w
N
-
o
o

8c no’lu bilesigin "H NMR Spektrumu, 100 MHz, DMSO-d6

1
1-C13APT

,166.48
162.79
~160.38
\157.38
142.19
135.76
132.82
131.47
131.39
131.29
124.87
124.59
120.23
115.76
115.55
112.64
(4517
1 40.68
-40.62
 40.47
40.41
-40.20
- 40.00
-39.79
| 39.58
t39.37
13898
32.39
—14.87

I
%
|

N—

210 200 190 180

170 160 150 140 130 120 110

T T T T
100 9 8 70 60 50 40 30 20 10 0 -10
1 (ppm)

[ 6E+07

[ 6E+07

[ 5E+07

4E+07

r4E+07

4E+07

3E+07

r2E+07

[ 2E+07

2E+07

r1E+07

r 5E+06

-5E+06

1 no’lu bilesigin °C NMR Spektrumu, 100 MHz, DMSO-d6

47




[ 4E+08
[4E+08

[ 3E+08

[ 2E+08

[ 2E+08

[ 2E+08

r1E+08

[ 5E+07

r-5E+07

evce
€€°6E
vS'6€
SL'6€
96°'6E

9T'0¥
LEOV
8S'0¥
8T'sYy

8Y'CIT
.nm.m.n.nW
TLSTT
€2T°0CT —
Is'vCT
08'vC1
'IeT
6V'TET
LL'SET \
N.n.Nw.n

TELST —

L6'S9T —

2-C13APT

2

-10

200 19 180 170 160 150 140 130 120 110 ¢ %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

2 no’lu bilesigin °C NMR Spektrumu, 100 MHz, DMSO-d6

r1E+08

[~ 9E+07

[ 8E+07

- 7E+07

[ 6E+07

[ SE+07

4E+07

3E+07
[ 2E+07
r1E+07

-1E+07

[ -2E+07

r-3E+07

6E'TE
cTE
Leee
T'ze
LLve k
9€°'6€

LS°6€

=8Z6E
66'6E
(74114
oy
19'0¥
L9°0V

6% ¥
LS'STT
8L'STT
ST'0CT
Ly'vet
09°'vCT
9LvTT
L8'vCT
0E'TET
6E'TET
LY'TET
9L'TET
6L'CTET
vL'SET
T6'SET L
YTorT
ST'TYT

0T°9ST /
9€°LST V
€8°LST \
6€°09T
95191
08'791
8Y'E9T
19'99T
vT'0LT
9€°0LT

3-C13APT

3

-10

60 50 40 30 20 10

70

110 100 _ 90
f1 (ppm)

120

3 no’lu bilesigin °C NMR Spektrumu, 100 MHz, DMSO-d6

48



4
4-C13APT

—170.88
162.85
£ 160.44
—156.72
—152.39
142.30
135.00
132,57
131.44
131.36
125.15
125.00
120.52
115.80
115.59
112,65
42,48
40.69
40.63
40.48
40.42
3021
40.01
39.80
39.59
39.38
32.42
31.69

J
|
1
|

[ 2E+08
[ 2E+08
[~ 2E+08
[ 2E+08
- 2E+08
[~ 2E+08
r1E+08
- 1E+08
r1E+08
r1E+08
[~ 1E+08
- 9E+07
- 8E+07
[~ 7E+07
[ 6E+07
- 5E+07
~4E+07
3E+07
[ 2E+07
1E+07

Ll L]

T

T
210

T T T T T T
200 190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10 0 -10

100
f1 (ppm)

ro

-1E+07
-2E+07
~-3E+07

- -4E+07

4 no’lu bilesigin °C NMR Spektrumu, 100 MHz, DMSO-d6

5
5-C13APT

131.24
L 125.41
L125.15
120.49
120.24

L
|

—178.30
162.77
160.36
159.12
156.93
142.11
135.41
132.30
132.27
131.43
131.33
40.62
40.41
40.20
39
39

9.

39.01
32

/

e

~

\
| 115.68
l115.47
}112.80
1112.56

}-131.51

|

i
I
1

|

T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)

r1E+08

9E+07

[ 8E+07

[ 7E+07

[ 6E+07

[ 5E+07

4E+07

[ 3E+07

[ 2E+07

r1E+07

r-1E+07

r-2E+07

5 no’lu bilesigin °C NMR Spektrumu, 100 MHz, DMSO-d6

49




6
6-C13APT

~167.87
~162.79
~156.97
142.09
135.83
132.45
131.37
131.29
~124.72
120.30
115.73
115.52
112.69
45.21
40.61
40.40
40.19

/125.07
!

|

|
|

[~ 3E+08

~3E+08

[~ 2E+08

- 2E+08

[ 2E+08

~2E+08

[~ 2E+08

[ 1E+08

r1E+08

- 1E+08

~8E+07

[~ 6E+07

~4E+07

- 2E+07

[ -2E+07

[~ -4E+07

[~ -6E+07

T
210 200

T T T T T T T T
190 180 170 160 150 140 130 120 110

100
1 (ppm)

6a no’lu bilesigin BC NMR Spektrumu, 100 MHz, DMSO-d6

7
7-C13APT

168.02
162.74
160.32
157.26
148.50
142.23
135.66
132.63
131.31
131.23
125.11
124.82
~120.35
115.59
115.38
112.78
40.62
40.41
40.20

f
I
|
¥

210 200 190

180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10
f1 (ppm)

-10

4E+08

3E+08

2E+08

2E+08

2E+08

r1E+08

5E+07

r-5E+07

r-1E+08

6b no’lu bilesigin °C NMR Spektrumu, 100 MHz, DMSO-d6

50




8
8-C13APT - 2E+08

"-169.92
—162.84
,156.71
15222
142.29
135.01
132.59
132.56
131.42
131.34
125.15
124.99
120.51
115.79
115.58
112.65
42.45
40.62
40.41
40.20
39.99
39.78
39.57
39.36
32.42
—14.58

|
|
|
§

- 2E+08
2E+08
- 2E+08
1E+08
- 1E+08
1E+08
[ 8E+07

- 6E+07

- 4E+07
|
. ‘ [ 2E+07
" A )

[ -2E+07
[~ -4E+07
[~ -6E+07
! ! [ -8E+07

210 200 190 180 170 160 150 140 130 120 110

6¢ no’lu bilesigin BC NMR Spektrumu, 100 MHz, DMSO-d6

9
9-C13APT

r1E+08

_~167.48
162.73
—160.31
~157.09
,147.75
142.16
135.72
132.38
131.26
131.18
125.18
124.85
120.40
115.58
115.37
112.77
40.62
40.41
40.20
39.99
39.58
39.37
39.28
39.01
32.30
—13.51

|
|
|

r1E+08

9E+07

r8E+07

r7E+07

[ 6E+07

[ 5E+07

4E+07

[ 3E+07

[ 2E+07

r1E+07

r-1E+07

210 200 190 180 170 160 150 140 130 120 110 fl%oo)% 80 70 60 50 40 30 20 10 0 -10
ppm

7ano’lu bilesigin °C NMR Spektrumu, 100 MHz, DMSO-d6

51




10
10-C13APT

167.91
162.76
160.35
157.35
149.43
142,18
136.31
134.79
132,68

- 2E+08

- 2E+08

- 2E+08

- 2E+08

~1E+08

~1E+08

~1E+08

- 8E+07

- 6E+07

| [~4E+07

- 2E+07

[ -2E+07

[ -4E+07

[ -6E+07

T
210 200 190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

7b no’lu bilesigin °C NMR Spektrumu, 100 MHz, DMSO-d6

1

11-C13APT F2E+08

165.05
162.97
162.77
160.36
156.85
142.18
135.33
132.32
132.29
131.28
131.20
125.35
125.12
120.54
115.69
115.48
112.71
40.41

40.20

2E+08

—59.71
40.61

i

é
%
%
!
\

2E+08
2E+08
2E+08
2E+08
r1E+08
r1E+08
r1E+08
r1E+08
r1E+08
9E+07
r8E+07
r7E+07
6E+07
[ SE+07
r4E+07
r3E+07
, | F2E+07

Ll

r-1E+07

F-2E+07
F-3E+07
F-4E+07

—-5E+07

T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 fl%00 ) 90 80 70 60 50 40 30 20 10 0 -10
ppm

7¢ no’lu bilesigin °C NMR Spektrumu, 100 MHz, DMSO-d6

52




[-4E+08
[ 3E+08

[ 2E+08

2E+08

[ 2E+08

r1E+08

[ 5E+07

[ -5E+07

r-1E+08

r-2E+08

69211,
65°STT {
08'STT{
29tT]
06°LTT-
£5021+
95721+
£0°ST1
TT'sTI
00°221 |
Y5621 |
8E"TET
9b'IET
PS'ZET
L5°TET
80°SET
6L0VT
everr/
8€'bST

6951
7091 ~
€891/
€159t/

12-C13APT

12

-10

200 190 180 170 160 150 140 130 120 110f %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

8a no’lu bilesigin "C NMR Spektrumu, 100 MHz, DMSO-d6

f-3E+08
r3E+08
r3E+08

2E+08

2E+08

[ 2E+08

[ 2E+08

2E+08

r1E+08

r1E+08

r1E+08

~8E+07

r6E+07

r4E+07
2E+07

F-2E+07
F-4E+07
F-6E+07
F-8E+07

€T°TE
(1144
9€°6€
LS'6E
99°'6€

66°6€
(1740114
ov'ov
T9°0¢
8T'SY

L9°TTT
€LTTTA
LY'STTA
TS'STIA
89'STT+
€L'STT
81'021+
£9'421+
TLYTT
€0°STT
Sb'STT ~
95°8ZT
26'621
8T'0€T |
YT'IET |
TTIET
TETET
ob'TET
LTTET ;
TEEET

7S'SET
88'THT |
85" LYT |
69'9ST |
vL'T9T |
TT°69T |
6€°69T

13-C13APT

13

-10

200 190 180 170 160 150 140 130 120 110 P %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

8b no’lu bilesigin °C NMR Spektrumu, 100 MHz, DMSO-d6

53



14
14-C13APT

162,80
~160.39
157.41
142.20
139.37
135.78
132.82
131.48
131.40
131.32
128.75
124,91
124.63
120.25
115.76
115.55
112.68

j
I
|

210 200 190 180 170 160 150 140 130 120 110 100 90
f1 (ppm)

-10

|- 2E+08

[ 2E+08

[ 2E+08

~1E+08

[~ 1E+08

~1E+08

~1E+08

~1E+08

[~ 9E+07

[~ 8E+07

~7E+07

~6E+07

[~ SE+07

[~ 4E+07

~3E+07

[ 2E+07

1E+07

~-1E+07

[ -2E+07

8c no’lu bilesigin BC NMR Spektrumu, 100 MHz, DMSO-d6

54




OZGECMIS

1987 Yilinda Giresun’da dogdu. ilk ve orta dgretimini Giresun Kenan Evren ilkégretim
okulunda tamamladi. Lise 6grenimini 2004 yilinda Giresun Lisesinde tamamladi. 2008
yilinda girdigi Giresun Universitesi Fen-Edebiyat Fakiiltesi Kimya Boliimii’nden 2013 yilinda
mezun oldu. 2014 yilinda Giresun Universitesi Fen Bilimleri Enstitiisii Yiiksek-Lisans
programmda 6grenimine basladi. Kasim 2014 yilinda girdigi Giresun Universitesi Egitim
Fakiiltesi Pedagojik Formasyon Egitimi programini 2015 yilinda basar1 ile tamamladi. Eyliil
2018 girdigi Giresun Universitesi Insaat Miithendisligi dgretimine basladi. Halen Giresun
Universitesi Fen bilimleri Enstitiisi Kimya Anabilim Dali'nda ve Giresun Universitesi

Miihendislik Fakiiltesi Insaat Miihendisligi programinda dgrenimine devam etmektedir.

55



	1
	zafer en son tez 10.07.2019

