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DONEPEZIL ANALOGU ICEREN YENI INDAN-1-ON TUREVLERININ
SENTEZLERI ve KOLINESTERAZ ENZIMLERI UZERINDEKI
ETKILERININ ARASTIRILMASI

OZET

Alzheimer hastaligt (AH), uzayan yasam Omrii sonucu giin gectikce goriilme
olasilig1 artan norodejeneratif bir hastaliktir. Hastalarin biligsel, duyusal ve
davranigsal durumlarinda bozulmalara neden olmakta ve yasam kalitesini oldukca
diistirmektedir. Diinya genelinde hasta popiilasyonun yillar gegtik¢e artmasi, radikal
bir tedavisinin heniiz olmamasi, giincel tedavilerin ¢ok uzun siirmesi ve bakim
maliyetinin yiiksekligi gibi sebepler bu hastaligin 6nemini artirmaktadir. Bu alanda
yapilan yeni ilag gelistirme ¢aligmalar1 biiyiik bir hizla devam etmektedir.

Donepezil, AH tedavisinde en olumlu yanit veren asetilkolinesteraz (AChE)
inhibitorii ilagtir. Yapisinda indanon ve piperidin halka sistemlerini tagimaktadir.
Bu nedenle, literatiirde bu yapilar1 veya biyoizosterlerini igeren yeni bilesiklerin
sentezlenmesine ve antikolinesteraz aktivitelerinin incelenmesine yonelik ¢ok
saylda ¢alisma bulunmaktadir.

Bu calismada 2-(4-((5,6-dimetoksi-1-okso-2,3-dihidro- 1 H-inden-2-
il)metil)piperidin-1-il)-N-arilasetamit ve 5-metoksi, 6-metoksi veya 5,6-dimetoksi-
2-(4-stibstitiiebenziliden)-2,3-dihidro-1H-inden-1-on yapisinda toplam 38 adet yeni
bilesik sentezlenmistir. Elde edilen bilesiklerin yapilar1 IR, 'H ve '3C NMR, Mass
spektroskopik yontemleri ve elemental analiz bulgulari ile aydinlatilmistir.

Elde edilen bilesiklerin kolinesteraz enzimleri tizerindeki inhibitor etkileri
arastiritlmistir. Sentezlenen bilesiklerin higbiri butirilkolinesteraz (BChE) enzimi
iizerinde 6nemli bir aktivite gdstermemistir. Ote yandan, 26-29 kodlu bilesiklerin
AChE enzimi lzerinde kayda deger inhibitdr etki gosterdikleri belirlenmistir.
Enzim inhibisyon calismalarinin yanisira yiiksek inhibitor aktivite gosteren
bilesiklerin enzim kinetik ¢alismalart incelenerek subtrat-enzim iligkilerine etkileri
arastirillmistir.  Ayrica secgilen bilesiklerin toksisitelerini belirlemek amaciyla
sitotoksisite testleri de gerceklestirilmistir. Sitotoksisite c¢aligmalar1 sonucunda
bilesiklerin toksik olmadiklar1 goriilmiustiir.

Tez kapsaminda AChE enzim aktif yoreleri, molekiiler modelleme caligsmalar ile
yapi olarak aydinlatilmistir. Donepezil ve segilen bilesikler i¢in docking ¢alismalari
yapilarak enzim aktif bolgesi ile baglanma noktalar1 belirlenmistir. Molekiiler
modelleme ¢aligsmalari, AChE enzimi aktif yoreleri ile en giiclii etkilesimin en aktif
tiye olan 29 kodlu bilesik ile gozlendigini ortaya koymustur.

Anahtar kelimeler: Alzheimer hastaligi, asetilkolinesteraz, indanon, piperazin,
docking
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SYNTHESIS of NEW INDAN-1-ONE DERIVATIVES CARRYING
DONEPEZIL ANALOGUES and INVESTIGATION of THEIR EFFECTS on
CHOLINESTERASE ENZYMES

ABSTRACT

Alzheimer disease (AD), is a neurodegenerative disorder of which appearance
probability increases day after day as a result of extended lifetime. It causes
deterioration in cognitive, sensory and behavioural situations of patients and lowers
the quality of life. The reasons as worldwide increase in the patient population over
the years, absence of a radical treatment, too long period of current therapies and
height of the maintenance costs increase the significance of the AD. The new drug
development studies in this field continues in a great speed.

Donepezil, an acetylcholinesterase (AChE) inhibitor, gives the most positive
response to AD therapy. Donepezil carries indanone and piperidine ring systems on
the structure. Thus, in the literature there are lots of studies including the synthesis
and anticholinesterase activity investigation of these ring systems or their
bioisosters.

In this study, totally 38 new compounds in the structure of 2-(4-((5,6-dimethoxy-1-
0x0-2,3-dihydro-1H-inden-2-yl)methyl)piperidin-1-yl)-N-arylacetamide ~and 5-
methoxy, 6-methoxy or 5,6-dimethoxy-2-(4-substitutedbenzylidene)-2,3-dihydro-
1H-inden-1-were synthesized. Structures of the obtained compounds were
elucidated by IR, NMR and MS spectroscopic methods and elemental analyses
findings.

Inhibitory potential of the obtained compounds on cholinesterase enzymes was
investigated. None of the compounds displayed significant inhibitory activity on
butrylcholinesterase (BChE) enzyme. On the other hand, the compounds 26-29
indicated remarkable inhibitory activity on AChE enzyme. In addition to enzyme
inhibition studies, enzyme kinetic studies were performed in order to observe the
effects of most active inhibitor compounds on substrate-enzyme relationship.
Besides, cytotoxicity studies were performed to get an information about toxicity
levels of the selected compounds. As a result of cytotoxicity studies all of the
compounds were defined as non-toxic

In the thesis the active sites of AChE enzyme were structurally identified by
molecular modelling studies. Docking studies were carried out for donepezil and
selected compounds and connection modes with enzyme active sites were
determined. Molecular modelling studies revealed that the strangest interaction with
the active sites of AChE enzyme has been observed for the most active compound
29 in the series.

Keywords: Alzheimer diseases, acetylcholineesterase, indanone, piperazine,
docking
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Sentez Calismalar:
2-Kloro-N-arilasetamit tlrevlerinin sentezi (Yontem A)

2-(4-((5,6-Dimetoksi-1-okso-2,3-dihidro-1H-inden-2-
il)metil)piperidin-1-il)-N-arilasetamit tiirevlerinin (1-14) sentezi
(Yontem B)

4-Substitiiebenzaldehit tirevlerinin sentezi (Yonem C)

5-Metoksi, 6-metoksi veya 5,6-dimetoksi-2-(4-stbstitliebenziliden)-
2,3-dihidro-1H-inden-1-on turevlerinin (15-38)sentezi (Yontem D)
ITK Cahsmalar: ve Rf Degerlerinin Saptanmasi
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Biitiriltiyokolin iyodiir (BTC) Cozeltisinin Hazirlanmast (0.075 M)

5-5-ditiyobis(2-nitrobenzoik asit) (DTNB) Sollisyonunun
Hazirlanmasi (0.01 M)
Fosfat Tamponunun Hazirlanmas: (pH=8.0)

Inhibitér Bilesiklerin Cozeltilerinin Hazirlanmasi
AChE ve BChE inhibisyon Calismasi

AChE Kinetik Calismasi
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BULGULAR ve TARTISMA
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2-Kloro-N-(6-metoksibenzo[d]tiyazol-2-il)asetamit
2-Kloro-N-(6-florobenzo[d]tiyazol-2-il)asetamit
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GIRIS ve AMAC

Insan émriiniin uzamas1 ve bunun neticesinde yasl niifusun artmastyla demans ve
mental hastaliklarin meydana gelme olasiligi artmaktadir (Sugimoto ve ark., 2002).
AH goriilme riski yasa bagli olarak logaritmik artis gdsteren bir hastaliktir.
Ogrenme, akil yiiriitme ve ydnetme, kendini idame ve ifade etme, iletisim becerisi,
giinlik yasam aktivitelerini devam ettirme gibi becerilerde hasara neden olan,
davranigsal degisimlerin izlendigi progresif, dejeneratif ndrolojik bir hastaliktir
(Yaari ve Corey-Blom, 2007).

Yasl niifusun artmasina paralel olarak AH prevelansinda da artis olasiligi
bulunmaktadir. AH prevalansinin 65 yasin tizerindeki bireyler i¢in her bes yilda bir
ikiye katlandigi rapor edilmistir (De Silva ve ark., 2003). AH’nin 60-65 yaslari
arasindaki popiilasyonda goriilme riskinin % 0.1 oldugu, 85 yasin iizerindeki
bireylerde ise gorilme sikliginin %47 civarina kadar ¢ikabildigi bildirilmistir
(Demir-Ozkay, 2009). Diinya niifusundaki artiga bagl olarak demans kaynakli
rahatsizliklarin 2025 yilinda 34 milyon kisiye ulagacagi ongoriilmektedir (Lehr,
1994).

Tiirkiye’deki duruma bakildiginda ise son yillarda Alzheimer hastalarinin sayisinin
200.000’e ulastig1 bildirilmistir (Yilmaz ve Turan, 2007). Tiirkiye Demografik ve
Saglik Arastirmasi’nin yaptigi bir ¢calismaya gore 2003 yilinda Tiirkiye niifusunun
%6.9’unun 65 yasin lizerinde oldugu ve bu oranin 2050 yilinda %20 civarina
erisecegi tahmin edilmektedir (Zincir ve ark., 2005).

Tiim bu durumlar ve 6ngoriiler degerlendirildiginde AH’ nin Tiirkiye i¢in de 6nemli
bir sorun haline geldigi, hastaligin giin gectikge artacagi ve tedavisinin
gerekliliginin biitiin diinya toplumlar1 i¢in biiyiikk 6nem kazandig1 goriilmektedir.
Radikal tedavinin heniiz bulunmamasi, hastalarin yagam kalitelerinin ciddi oranda
azalmasi, tedavi siiresinin uzun, maliyetli olmasi ve buna bagli olarak hasta
yakinlariin yasadigr maddi, manevi, psikolojik sorunlar géz 6niine alindiginda bu
hastaliga yonelik galismalar biiyiik deger kazanmaktadir (Demir-Ozkay, 2009).

AH’de semptomatik olarak iyilesme saglayan, duygu-durum degisimlerini kontrol
eden, hastaligin ilerleyisini yavaslatan cesitli ilaglar tip alaninda kullanilmaktadir
(Murray ve ark., 2001). AH tedavisinde kullanilmak iizere daha etkili ve giivenilir
ilaglarin  gelistirilme c¢alismalari, tiim arastirmacilar tarafindan hizla devam
etmektedir (Yurttas ve ark., 2013).

Yukarida sozii edilen nedenlerden dolayr donepezil AH tedavisinde kullanilan
ilaglar arasinda en ¢ok tercih edilen ve en olumlu tedavi yanitinin alindigi ilag
smifidir. Donepezil kimyasal yapisindaki indanon ve piperidin halka sistemleri
AChE enzim inhibitdr aktivitesinden sorumludur. Piperidin yapisi aktivitede
farmakofor grup olarak goérev yapmaktadir. Bu nedenle, piperidin halka sisteminin
yer aldig1 ve kolinesteraz enzim aktivitesinin arastirildig: bilesikleri i¢ceren bir¢ok
calisma mevcuttur (Samadi ve ark., 2012; Asadipour, 2013; Pudlo ve ark., 2014;
Wang ve ark., 2014, Meena ve ark., 2015). Benzer sekilde, piperidin halkasinin
biyoizosteri olan piperazin yapisinin yer aldigi calismalar da literatiirde
bulunmaktadir (Modh ve ark., 2013; Yurttas ve ark., 2013; Gundogdu-Karaburun,
2014; Hamulakova ve ark., 2014; Mohsen ve ark., 2015).



Heterosiklik bilesikler ilag gelistirme caligmalarinda siklikla kullanilmaktadir.
Heterosiklik bir halka sistemi olan benzotiyazol yeni bilesik sentezleme
calismalarinda yaygin bir sekilde kullanilmaktadir. Klinik kullanimi olan ve ¢esitli
ilag etkin maddeleri yapilarinda benzotiyazol halka sistemi tasimaktadir (Huang ve
Yang, 2006). AH tedavisinde kullanilmakta olan ve benzotiyazol yapisi igeren
bilesiklere tiyoflavin T (LeVine, 1999) ve sabeluzol (Geerts ve ark., 1996) 6rnek
olarak gosterilebilir. Ayrica benzotiyazol halka sistemi tasiyan, bazi sentetik
bilesiklerin AH’ye kars1 etkin oldugunu bildiren ¢ok sayida ¢aligma bulunmaktadir
(Malgouris ve ark., 1989; Heiser ve ark., 2002; Choi ve ark., 2007).

Bu ytiksek lisans tezi kapsaminda AH tedavisinde etkinligi kanitlanmis olan AChE
inhibitérii donepezilin kimyasal yapis1 dikkate alinarak yeni tiirevlerin
tasarlanmasi, sentezlenmesi, spektroskopik analizler ile yapilarinin tayin edilmesi
ve kolinesteraz enzimleri lizerindeki etkilerinin arastirilmasi amaglanmugtir.
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KAYNAK BIiLGIiSi

Alzheimer Hastahg:

AH, merkezi sinir sistem noron ve sinaps yapilarinda meydana gelen fonksiyon
kayb1 ile karakterize norodejeneratif bir hastaliktir. Biligsel islevleri yerine
getirememe, giinlik yasam aktivitelerini gergceklestirmede azalma, davranigsal ve
psikolojik durumda bozulma gibi sonuclari olan progresif, irreversibl bir hastaliktir
(Kivilpelto ve ark., 2001).

Ilk kez Alman hekim Alois Alzheimer tarafindan 1906 yilinda merkezi sinir
sisteminde presemil demansa ait doku lezyonlarinin tanimlanmasiyla literatiire
girmistir (Burns, 1992). Kolinerjik eksiklik ile bilissel islev bozuklugunun meydana
gelme siireci ve seyrine dayanan bir durumdur (Beeri ve ark., 1997).

AH, kardiyovaskiiler hastaliklar ve kanserden sonra, kronik ve uzun bir tedavi
siireci olmasi sebebiyle maliyeti yliksek hastaliklardan biridir. Yagam ve saglik
standartlarinin artmasiyla birlikte insan Omriinliin uzamasi ve yasli niifusun
cogalmasi nedeniyle cagimizin 6nemli hastaliklarindan biri haline gelmistir.

Temel belirtiler arasinda bellek zayifligi, lisan bozuklugu, gorsel ve uzamsal
noksanliklar yer almaktadir Bunlara oryantasyon bozuklugu, karar verme ve
yonetim islevlerinde yetersizlikler de eklenebilmektedir (Demir-Ozkay, 2009). En
sik goriilen patolojik bulgular arasinda néron kaybi, B-amiloidin semil plaklarda
birikimi, tau proteinlerinin fosforilasyonu ile olusan norofibril yumaklar, beynin
belli bolgelerinde kolinerjik aktivitede meydana gelen kayiplar, serobrovaskiiler
disfonksiyon yer almaktadir (Sadashiva ve ark., 2006).

Teshis konulan hastalarin biiylik ¢ogunlugunda bilissel zayiflikla birlikte fark edilir
davranigsal ve psikolojik bulgular goriilmektedir. Hastaligin ilk donemlerinde
depresyon, anksiyete; ileri donemlerde ajitasyon, agresyon, korku, bilingsiz
dolagmalar gdzlenmektedir. Psikotik semptomlar arasinda haliisinasyonlar, stipheci
yaklagimlar ve uyku problemleri yer akmaktadir (Gilman, 1997; Craig ve ark.,
2004). Fizyolojik acidan ise hastalarin hareketlerinde yavaslama, sertlik,
myoklonus ve nobetler meydana gelmektedir (Gilman, 1997).

AH’nim heniiz kesin bir nedeni bulunamamustir. {leri siiriilen ve bilinen en eski
nedenlerden biri beyindeki kolinerjik aktivitenin azalmasiyla agiklanan kolinerjik
hipotezdir. Hastalarda kolinerjik kavsak ve sinapslarda asetilkolin miktarinin
azaldiginin saptanmasiyla tedaviye yonelik olarak AChE enzimini inhibe ederek
asetilkolin seviyesini artirmak gibi bir yol izlenmistir (Dickson, 1997).

Hastaliga neden olan risk faktorleri arasinda yas, cinsiyet, ailesel yatkinlik, gen
haritasinda ApoE e4 alelinin bulunmasi, diisiik egitim seviyesi, felg, kafa
travmalari, kalp hastaliklari, menopoz, depresyon, uzun siire alkol ve sigara
kullanimi, diyabet hastaligt ve Down sendromu yer almaktadir (Van Dujin ve
ark.,1991; Kawas, 1997; Ganguli ve ark., 2000; Doll ve ark., 2000). Aile igerisinde
birinci derece akrabalarin hastaliga yakalanmis olmasi risk oranimi diger bireyler
acisindan 4 kat artirmaktadir (Cavalli ve ark., 2007). Kadinlarda erkeklere oranla
hastaligin goriilme siklig1 daha fazla ve genel anlamda 2/1 oram seklinde rapor
edilmigtir (Suh ve Checler, 2002).



Tau proteinlerinin hiperfosforilasyonu sonucu meydana gelen ¢ift sarmal
iplikgiklerin  birikimiyle olusan noérofibriler yumaklar, sinir hiicrelerinin
biitiinligiinii, yapisini ve transportunu bozarak hiicre 6liimiine ve néron kaybina
sebep olmaktadir (Poirier ve ark.,1993).

Hastaligin patolojisinin agiklanmasinda Onemli bir yer tutan diger hipotez ise
amiloid kaskad hipotezidir. Amiloid plaklar, yaklasik 40-42 aminoasidin meydana
getirdigi B amiloid peptid ¢ekirdegini igeren ve cesitli dokularda hiicre dis
ylizeyinde bulunan AP’den olusmaktadir. Hipoteze gore B amiloid plaklarinin
uzamasi ile anahtar noktalar artmakta ve normal proteinin (yani amiloid prekiirsor
protein) yanlis katlanmasi sonucu olusan pargalarin birikimi s6z konusudur. Aalfa,
beta ve gama sekretaz enzimleri tarafindan ¢ farkli bolgeden pargalanarak
peptidlere ayrilabilmektedir. Alfa bolgesinden ayrilmasi herhangi bir soruna sebep
olmadan daha kiiciik peptidlerin olusmasina yol acarken, beta ve gama
bolgelerinden ayrilmasi neticesinde hidrofobik yapilarin agikta kalmasma ve
dolayistyla ¢oziinmeyen toksik yapilarin olugsmasina sebep olmaktadir. Boylelikle
toksik, coziinmeyen plaklar topaklanarak birikmekte ve sinir hiicrelerinin
islevlerinin bozulmasina sebep olarak hiicre olimiinii gergeklestirmektedir
(Mesulam, 2004).

AH’nin olusum mekanizmalarindan bir digeri ise Apolipoprotein E (E4 aleli)’dir.
Esas olarak karacigerde sentezlenen bu protein, beyinde astrosit, dendrosit ve
Schwan hiicreleri tarafindan da sentezlenebilmektedir. Merkezi sinir sisteminde
lipaz aktivitesini bozarak yaslanan beyin bolgelerinde kolesterol ve lipit
seviyelerinde degisime neden olmaktadir (Tosun, 2014).

AH’nin ciddi gelisiminin fark edilmesi ve tiim toplumlarda artan risk oraninin
belirlenmesi ile bu hastaligin tedavisi 6nem kazanmistir. Gilinlimiizde hastaligin
kesin bir tedavisi olmamakla birlikte gelistirilen tedavi yontemlerinde amag azalmis
kognitif fonksiyonlar1 diizenleme, hastalig1 6nleme ve tedavi etmek seklindedir.
Kullanilmakta olan ve halen gelistirilmekte olan yontemler arasinda; antioksidan
takviyesi, Ostrojen tedavisi, nonsteroidal antiinflamatuar ilaglar, amiloid birikim
inhibitorleri, muskarinik ve nikotinik kolinerjik agonistleri, kolesterol sentez
inhibitorleri, a-sekretaz aktivatorleri, B ve y-sekretaz inhibitorleri, metal selatorler,
MAO B inhibitorleri, sayilabilmektedir (Cakiroglu, 2009).

Hastaligin tedavisinde en sik kullanilan tedavi sekli ise kolinesteraz inhibitorleridir.
Bu tip ilaglarin tedavide yaklasimi ise kolinerjik sistemde asetilkolin seviyesini
diizenleyerek kognitif fonksiyonlari artirmak ve hastaligi onlemek seklindedir
(Lle6 ve ark., 2006). Terapotik olarak kullanilmakta olan birkag cesit ilag
bulunmaktadir.

Kolinesteraz Enzimleri

Viicudumuzda iki c¢esit kolinesteraz enzimi bulunmaktadir. Beyinde 7.
kromozomda kodlanan AChE (AChE) ve 3. kromozomda kodlanan BChE, %65
benzer amino asit dizilimine sahip olmalarina karsin viicutta bulunma oranlari
farklidir. AChE daha fazla bulunmaktadir (Darvesh ve ark., 1998).

AChE’m sinaptik araliktaki asetilkolin metabolizmasindan sorumlu oldugu
bilinmekle birlikte, BChE’1n bu fonksiyonda gérev almadig1 ve islevinin tam olarak
aydinlatilamadig belirtilmektedir (Mesulam ve Geula, 1994).



Kolinesteraz inhibitorleri

AH’nin en 6nemli patolojileri arasinda norofibriler yumaklarin olusumu, § amiloid
plaklarin birikimi ve kolinerjik sistem fonksiyonunda azalma yer almaktadir.
Kolinerjik sistemde asetilkolin seviyesinde meydana gelen azalma kognitif, biligsel
ve davranigsal bozukluklara sebep olmaktadir. Kolinesteraz inhibitorleri ile
tedavide hedeflenen; azalmis kolinerjik aktiviteyi, asetilkolin hidrolizini 6nleyerek
artirmak suretiyle hastalifin semptomlarin1 iyilestirmek, hastaligi onlemektir
(Brufani ve ark., 1997). Ayrica kolinesterazlarin B amiloid plaklarin birikimi, tau
fosforilasyonu ile norofibriler yumaklarin olusum mekanizmasinda rol aldigi
bulunmasi iizerine bu inhibitorlerin s6z konusu hastalik etkenlerini de
Onleyebilecegi bildirilmistir (Bourne ve ark., 1999). Bu ilaglar, ayn1 zamanda
biiylime faktorlerinin sentezini artirmakta ve sinir hiicrelerinin dejenerasyonunu
azalmaktadirlar (Rogers ve ark., 1998).

Takrin

1993 yilinda AH tedavisinde onay alan bir ilagtir (Crismon, 1994). 4-aminokinolin
yapisiyla enzim aktif bolgesine baglanabilen (Harel, 1993), nonselektif, reversibl
ve kompetitif kolinesteraz inhibitér etki gostermektedir. AChE ve BChE
enzimlerini ayn1 oranda inhibe edebilmektedir. Ayrica monoaminoksidaz enzimini
inhibe etmekte, potasyum kanallarini bloke etmektedir (Cakiroglu, 2009). Kan
beyin bariyerini gegebilmektedir. Hepatotoksik yan etkileri mevcuttur (Sirvio,
1999).

Sekil 3. Takrin
Galantamin

Selektif, reversibl vekompetitif kolinesteraz inhibitor etkisinin yani sira nikotinik
asetilkolin reseptorlerini allosterik modiile etme 6zelligi de vardir. Bdoylelikle
kolinerjik nikotinik reseptorlerin duyarlili§inin artmasiyla norotransmitter
saliverilmesini artirmaktadir. Bu dual islevi ile diger ilaglardan efektif yanit
alimamayan hastalarin tedavisi i¢cin 6nem kazanmaktadir (Maelicke, 2001). Takrine
oranla toksisitesi daha azdir.

Sekil 4. Galantamin



Rivastigmin

AChE ve BChE iizerinde dual inhibisyon gostermektedir. Beynin hasar gormiis
bolgeleri i¢in oldukca yiiksek oranda segiciligi mevcuttur (Enz ve ark., 1993).
Gastrointestinal yan etkileri fazladir.
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Sekil 5. Rivastigmin
Donepezil

Nonkompetitif, reversibl veselektif AChE inhibitoriidiir. Piperidin grubu
tagimaktadir. Takrine oranla AChE1 daha giiglii inhibe etme 6zelligi vardir (Misson
ve Kendall, 1997). Yapilan ¢alismalar donepezilin AP islevini engelledigi ve
agregasyonunu inhibe ettigi gostermektedir (Cakiroglu, 2009). Kan beyin bariyerini
kolayca gecebilen ve hepatotoksik yan etkileri bulunmayan bir ilagtir (Sugimoto ve
ark., 2002). En az yan etkiye sahip ilag olmasi ve gilinde tek doz kullanim
kolayligina sahip olmasi bu ilaci kolinesteraz inhibitorleri arasinda avantajh
kilmaktadir (Wilkinson ve Murray, 2001).

O

_0

~o

) C
Sekil 6. Donepezil

Cizelgel. Kolinesteraz Inhibitorlerinin Ozellikleri

Mlac Kimyasal Yapi inhibisyon Tipi inlﬁlﬁ?ﬁmu inh]?lfi:?;?mu
Takrin Piridin tiirevi Reversibl v v
Galantamin Alkaloid Reversibl v
Rivastigmin Karbamat tiirevi Reversibl v v
Donepezil Piperidin tlirevi Reversibl v




Benzotiyazol Halka Sistemi ile Ilgili Genel Bilgiler

Benzotiyazol, benzen ve tiyazol halkalariin birlesmesiyle olusan aromatik bir
bilesiklerdir (Pelindag, 2011).
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Sekil 7. Benzotiyazol Molekiil Yapisi

Benzotiyazol igeren bilesiklerin adlandirilmasinda kiikiirt atomundan baglayan
numaralandirma sistemi kullanilmaktadir. Yapilarinda elektronca zengin kiikiirt ve
azot atomlar1 tagimalar1 sebebiyle c¢ok genis biyolojik aktiviteye sahiptirler.
Antikolinesteraz, antikanser, anifungal, antibakteriyel, antiviral, antibiyotik
aktiviteye sahip bir¢ok benzotiyazol tiirevine ait ¢alisma literatiirde yer almaktadir
(Brantley ve ark., 2004; Mortimer ve ark., 2006; Kamal ve ark., 2008).

Genel Sentez Yontemleri

En yaygin sentez yontemi, o-aminotiyofenollerin elektrofilik bilesiklerle
kondenzasyonudur. Hofmann (1880), benzotiyazolleri o-aminotiyofenol ile
aldehitleri reaksiyona sokarak elde etmistir. Karboksilli asidler, esterler ve agil
klortirler ile de benzer reaksiyonlar yapilmistir (Alamgir, 2007).
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Sekil 8. Aldehitlerden Hareketle Benzotiyazollerin Eldesi
Hugerschoff Sentezi

2-Aminobenzotiyazollerin sentezi, ariltiyolirelerin molekiiler bromla reaksiyonu
sonucu gergeklesir ve Hugerschoff reaksiyonu olarak ifade edilmektedir (Gupta ve
ark., 1999).
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Sekil 9. Hugerschoff Reaksiyonu

Jacobson Benzotiyazol Sentezi

N-Ariltiyoamidlerin -~ molekiil i¢i  siklizasyona ugramasi  sonucu  2-
stibstitiiebenzotiyazoller olusmaktadir (Vernin, 1982).
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Sekil 10. Jacobson Benzotiyazol Sentezi



indanon Halka Sistemi ile Tlgili Genel Bilgiler

Indanon, siklopentanon halkasimin 2. ve 3. konumlarma benzen halkasi
baglanmastyla olusan bir yapidir (Oztiirk, 2012).

o d—od

Benzen  Siklopentanon indan-1-on
Sekil 11. indanon Molekiiliiniin Yapisi

Indanon yapisinda isimlendirme karbonil karbonundan baslanan numaralandirma
ile yapilmaktadir. Siklopentanon yapisindaki karbonil grubu a-keto ve benzilik
hidrojenleri sayesinde c¢ok farkli aktiviteler gdsterebilmektedir. Katilma
reaksiyonlarmi karbonil grubu iizerinden, radikalik yer degistirme tepkimelerini
benzilik hidrojenleri iizerinden, kondenzasyon tepkimelerini ise a-hidrojenlerinin
asitligi sebebiyle verebilmektedir. Bu islevleri nedeniyle yeni ilag gelistirme
calismalarinda tercih edilmekte ve birgok sentez reaksiyonunda baslangic maddesi
olarak kullanilmaktadir (Celik, 2012).
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Sekil 12. indanon Molekiiliiniin Numaralandirma Sistemi ve Aktif Bolgeleri

Indanon ve tiirevleri, farmakolojik olarak aktif bilesiklerdir. Kanser veAH basta
olmak tizere pek ¢ok hastaligin tedavisinde kullanilmakta ve bir¢ok yeni indanon
bilesiginin aktivite caligmalar1 yapilmaktadir (Clark ve ark., 1998; Fernandez,
2001; Senaiar ve ark., 2007; Duan ve ark., 2010;).

Genel Sentez Yontemleri

Gevorgyan ve ark. (1999) aromatik aldehitlerle alkinleri, palladyum katalizorii
kullanarak DMF igerisinde 60 °C’de reaksiyona sokarak indenol tiirevlerini elde
etmiglerdir. Reaksiyon siiresini uzatarak indenollerin indanon tiirevlerine
doniismesini saglamiglardir.

OH (0]
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Sekil 13. indenollerin indanon Tiirevlerine Doniisiimii

Lawrence ve ark. (2006) salkonlarin kuru TFA ile katalizlendigi mikrodalgada
gerceklestirilen Nazarov siklizasyon tepkimeleri ile indanon tiirevlerini
sentezlemislerdir.
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Sekil 14. Salkon Tiirevlerinden Nazarov Siklizasyon Tepkimesi ile indanon Eldesi

Saito ve ark. (2008) fenilalkin tiirevleri ile aldehitleri, antimon pentafloriir (SbFs)
kullanarak etanol igerisinde reaksiyona sokmuslardir. Reaksiyon ortamina 90°C’de
diklorometan ilave etmislerdir. Deneyin 60 "C’de yiiriidiigiinde enon tiirevlerinin
oldukga yiiksek verimle edildigini, 90 °C’de devam ettiginde ise indanon tiirevlerine
doniisiim oldugunu gozlemlemislerdir. 90 °C’de yiiriittiikleri reaksiyon sonucunda
2,3-disiibstitiie indanon tiirevlerini elde etmislerdir.

0
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EtOH / DCL /
R,

Sekil 15. 2,3-Disiibstitiie Indanon Tiirevlerinin Sentezi

Huang ve ark. (2012) bromobenzeni kloropropiyonil kloriir ile AlCIs
katalizorliigiinde reaksiyona sokarak 3-kloro-1-fenilpropan-1-on bilesigini elde
etmislerdir. Daha sonra bu bilesikten yola ¢ikarak molekiil i¢i Friedel-Craft
alkilasyon reaksiyonu ile indanon sentezini gerceklestirmislerdir.

© /\)J\ A1C13 ©\’(\/ AICI3
160°C

Sekil 16. Friedel Craft Acilasyonuna Dayanan indanon Sentezi

Antikolinesteraz Aktivite Cahsmalaria Konu Olmus indanon Tiirevleri

Hasbun ve ark. (1973) yaptiklar1 ¢alismada bir seri trimetilamonyumfenil keton
tiirevleri sentezleyip antikolinesteraz aktivitelerini degerlendirmislerdir. Yapilan
enzim aktivite testi sonucunda sentezlenen bilesiklerden 6-(trimetilamonyum)-2,3-
dihidro-/H-inden-1-on bilesiginin Ki=1,6x107 M degeri ile 6nemli AChE
aktivitesine sahip oldugu goriilmiistiir. Ayni bilesigin BChE enzimine karsi
aktivitesi ise K=6.5x10"° M olarak bulunmustur.
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Sekil 17. 6-(Trimetilamonyum)-2,3-dihidro-1H-inden-1-on
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2005 yilinda yapilan bir calismada AChE inhibitorleri olarak 2-fenoksiindan-1-on
tiirevleri tasarlanip sentezleri gergeklestirmistir. Yapilan in vitro AChE aktivitesi
caligsmasi sonucunda 5,6-dimetoksi-2-(4-(pirolidin-1-il-metil)fenoksi)-2,3-dihidro-
1H-inden-1-on bilesigi ICs0=0.05 pM degeri ile en etkili bilesik olarak
belirtilmistir. BChE enzim inhibitor etkisi incelediginde ilgili bilesigin ICso degeri
84.3 uM olarak belirtilmistir (Sheng ve ark., 2005).

$esevs

Sekil 18. 5,6-Dimetoksi-2-(4-(pirolidin-1-il-metil)fenoksi)-2,3-dihidro-1H-inden-1-on

Shen ve ark. (2008) bir ¢calismalarinda AChE inhibitorleri olarak 2-fenoksi-indan-
l-on tiirevlerini sentezlemislerdir. Yapilan in vitro AChE inhibisyon c¢aligsmasi
sonucunda, referans olarak kullanilan donepezilin ICso degeri 0.0268 + 0.0015 uM
iken 2-(4-(3-(dietilamino)propanoil)fenoksi)-5,6-dimetoksi-2,3-dihidro-1H-inden-
1-on bilesiginin I1Cso degeri 0.00078 + 0.00012 pM olarak bulunmustur. Ilgili
bilesigin aktivite caligmalar1 sonucunda donepezilden 34 kat daha aktif bulundugu
bildirilmistir. BChE enzim aktivite testi incelendiginde ayni bilesigin inhibisyon
potansiyeli ICs0=1.520 + 0.260 uM olarak verilmistir.
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Sekil 19. 2-(4-(3-(Dietilamino)propanoil)fenoksi)-5,6-dimetoksi-2,3-dihidro-1H-inden-1-on

Ali ve ark. (2012) yaptiklar1 bir ¢aligmalarinda siibstitiie 5,6-dimetoksispiro[5.3']-
oksindolspiro-[6,3"]-2,3-dihidro-1H-inden-1"-on-7-(siibstitiiearil)-tetrahidro-1H-
pirolo[1,2-c][1,3]tiyazol tiirevlerini tasarlayarak in vitro AChE inhibisyon
arastirmas1 yapmuslardir. Aktivite ¢aligmalar1 neticesinde sentezlenen bilesikler
icinde 5,6-dimetoksi-5"-nitro-7'-(piridin-4-il)-7',7'a-dihidro-1'H,3'H-dispiro[inden-
2,6'-pirolo-[1,2-c]tiyazol-5',3"-indolin]-1,2"(3H)-dion bilesiginin AChE enzimine
kars1 ICso degeri 0.11 £ 0.1uM olarak bulunmus ve seri i¢indeki en etkili bilesik
olarak belirtilmistir.

Sekil 20. 5,6-Dimetoksi-5"-nitro-7'-(piridin-4-il)-7',7'a-dihidro-1'H,3'H-dispiro[inden-2,6'"-
pirolo-[1,2-c]tiyazol-5',3"-indolin]-1,2" (3 H)-dion
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Jin-Ping ve ark. (2012) gerceklestirdikleri bir ¢alismada yeni donepezil benzeri
indanon tiirevleri sentezlemislerdir. Biyolojik aktivite ¢aligmalarinda bilesiklerin in
vitro [P-amiloid plakalarina baglanma potansiyelleri incelenmis ve c¢alisma
sonucunda 2-(4-(dimetilamino)benziliden)-5,6-dimetoksi-2,3-dihidro-/H-inden-1-
on bilesiginin 0.016 uM Ki degeri ile en yiiksek affiniteye sahip oldugu
belirtilmistir.

Sekil 21. 2-(4-(Dimetilamino)benziliden)-5,6-dimetoksi-2,3-dihidro-1H-inden-1-on

Meng ve ark. (2012) bir calismada donepezili referans alarak tasarladiklar1 indanon
tiirevlerinin antikolinesteraz aktivitelerini arastirmuslardir. /n vitro AChE test
sonuclarina gore 6-metoksi-5-(2-(piperidin-1-il)etoksi)-2-(piridin-4-il-metilen)-
2,3-dihidro-1H-inden-1-on bilesiginin 1Cso degerinin 0,0018 + 0,00007 uM olarak
bulundugu belirtilerek seri igindeki en etkili inhibitor oldugu bildirilmistir. Yapilan
in vitro BChE aktivite testinde ise ayni bilesigin ICso degeri 9.5 + 0.241 uM olarak
bulunmustur.
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Sekil 22. 6-Metoksi-5-(2-(piperidin-1-il)etoksi)-2-(piridin-4-il-metilen)-2,3-dihidro-1H-inden-
1-on

2012 yilinda yiiriitiilen bir calismada, donepezil-hidrazinonikotinamit hibrid
tiirevleri sentezlenip biyolojik etkileri aragtirilmistir. AChE inhibisyon c¢alismalari
sonucunda N-(5-((2-((4-benzilpiperidin-1-il)metil)-1-okso-2,3-dihidro-1H-inden-
5-il)oksi)fenil)-4-hidrazinilbenzamit bilesiginin 1.087 x 10> uM ICso degerine
sahip oldugu tespit edilmistir. BChE enzim aktivite calismalari neticesinde ise ilgili
bilesigin ICso degerinin 2.659 x 10~ uM oldugu belirtilmistir (Zurek ve ark., 2012).

0)

/_éij\ i
N OW\HN )J\©\
NHNH, HCI

Sekil 23. N-(5-((2-((4-Benzilpiperidin-1-il)metil)-1-okso-2,3-dihidro-1H-inden-5-il)oksi)fenil)-
4-hidrazinil benzamit
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Rampa ve ark. (2015) bir calismalarinda AChE inhibisyon potansiyellerini
arastirmak iizere bir seri 2-(4-((benzil-metilamino)metil)benziliden)-6-(slibstitiie-
pentiloksi)-2,3-dihidro-1H-inden-1-on hibrid tiirevlerini sentezlemislerdir. Yapilan
biyolojik  etki  g¢aligmalarma  gore  seri  igerisinde  2-(4-((benzil-
metilamino)metil)benziliden)-6-((5-(piperidin-1-il)pentil)oksi)-2,3-dihidro-1H-
inden-1-on bilesiginin ICso degeri 0,20 + 0,02 uM olarak bulunmustur.

T g

Sekil 24. 2-(4-((Benzil-metilamino)metil)benziliden)-6-((5-(piperidin-1-il)pentil)oksi)-2,3-
dihidro-1H-inden-1-on

Antikolinesteraz Aktivite Calismalarina Konu Olmus Piperidin Tiirevleri

Sugimoto ve ark. (1990) tarafindan yapilan bir ¢alismada 1-benzil-4-[2-(N-
benzoilamino)etil|piperidin tiirevlerinin antikolinesteraz etkileri arastirilmistir.
Aktivite calismasinda, serinin en etkili bilesigi, N-(2-(1-benzilpiperidin-4-il)etil)-4-
(benzilstilfonil)-N-metilbenzamit’in, AChE’1, BchE’a oranla 18000 kat daha fazla
inhibe ettigi rapor edilmistir. Bu bilesigin AChE enzimine karsi inhibisyon
potansiyeli 0.00056 uM ICso degeri ile belirtilmistir.

gg@)L T@Nﬁ

Sekil 25. V-(2-(1-Benzilpiperidin-4-il)etil)-4-(benzilsiilfonil)-/V-metilbenzamit

Efange ve ark. (1993) bir seri N-2-(4-piperidil)etilbenzamit tiirevi
sentezlemislerdir. Yapilan in vitro AChE aktivite caligsmalar1 sonuglarina gére V-
(2-(1-benzilpiperidin-4-il)etil)-3-iyodobenzamit ~ bilesiginin =~ AChE  enzim
inhibisyon potansiyeli (ICso = 0,4 + 0.04 uM) oldukga yiiksek bulunmustur.

Sekil 26. NV-(2-(1-Benzilpiperidin-4-il)etil)-3-iyodobenzamit

Nagel ve ark. (1995) yaptiklar1 bir ¢alismada bir seri 1-heteroaril-3-(1-benzil-4-
piperidinil)propan-1-on tiirevlerini sentezleyerek antikolinesteraz etkilerini
arastrmiglardir.  [n  vitro enzim inhibisyon ¢aligmalar1 neticesinde 3-(1-
benzilpiperidin-4-il)-1-(2-metilbenzotiyazol-6-il)propan-1-on hidrokloriir
bilesiginin, gii¢lii ve selektif AChE inhibitorii oldugu tespit edilmis ve ¢alismanin
en aktif bilesigi olarak rapor edilmistir. Bu bilesigin AChE inhibisyon potansiyeli
0.0068+ 0.0014 uM ICso degeri ile belirtilirken BChE enzim aktivitesi ise ICs0=3.4
+ 1.4 uM olarak belirtilmistir.

13



<A LD

Sekil 27. 3-(1-Benzilpiperidin-4-il)-1-(2-metilbenzotiyazol-6-il)propan-1-on hidrokloriir

Vidaluc ve ark. (1995) tarafindan yiiriitiilen bir ¢alismada 1-[(2-aminoetoksi)alkil]-
3-aril(tiyo)iire bilesiklerinin AChE inhibitdrii etkinlikleri arastirilmistir. Yapilan in
vitro enzimatik testler sonucuna gore N-benzoil-N’-[2-(1-benzilpiperidin-4-
il)etil]Jtiyotire bilesiginin seri igerisindeki en giiclii ve selektif etkili bilesik oldugu
rapor edilmistir. Bu bilesigin AChE enzimine karsi inhibisyonu 0.006 uM ICso,
degeri ile ifade edilmistir.

Sekil 28. N-Benzoil-NV’-[2-(1-benzilpiperidin-4-il)etil]tiyoiire

1995 yilinda yiiriitiilen bir calismada AH’ye karsi etkinligi arastirilmak tizere
izoksazol halka sistemini iceren bir seri N-benzilpiperidin tlirevi sentezlenmistir.
Biyolojik etki ¢caligmalar1 neticesinde 3-(2-(1-benzilpiperidin-4-il)etil)-5,7-dihidro-
6H-izoksazol[4,5-f]indol-6-on bilesiginin selektif AChE inhibitérii oldugu
saptanmustir. {lgili bilesigin AChE enzim inhibisyonu ICs50=0.00033 £ 0.00099 uM
degeri ile ifade edilmistir (Villalobos ve ark., 1995).
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Sekil 29. 3-(2-(1-Benzilpiperidin-4-il)etil)-5,7-dihidro-6 H-izoksazol[4,5-f|ind 0l-6-on

Contreras ve ark. (1999) yaptiklar1 bir calismada aminopiridazin tiirevlerinin
antikolinesteraz aktivitelerini incelemeyi amaclamislardir. In vitro biyolojik etki
calismalar1 sonucuna gore seri igerisinde, yapisinda piperidin halka sistemi olan N-
(2-(1-benzilpiperidin-4-il)etil)-6-fenilpiridazin-3-amin bilesigi en aktif bilesik
olarak gériilmiistiir. Tlgili bilesigin AChE enzimine kars1 inhibisyonu 1Cs0=0.12 +
0.01 uM degeri ile belirtilmisken, BChE enzimine kas1 aktivitesi ise 1Cs50=0.70 +
0.03 uM olarak belirtilmistir. Yapilan c¢alismada, piperidin halka sisteminin
kolinesteraz aktivitesi iizerinde aktiviteyi gelistirici etkisinin oldugu rapor

edilmistir.
NN @

Sekil 30. V-(2-(1-Benzilpiperidin-4-il)etil)-6-fenilpiridazin-3-amin
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1999 wyilinda gerceklestirilen AChE inhibisyonu c¢alismasinda, sentezi
gerceklestirilen bilesik serisi i¢cinde 1-benzil-N-(2,6-dimetoksi-5-metil-5,6,7,8-
tetrahidrokinolin-5-il)piperidin-4-karboksamit bilesiginin in vitro AChE enzim
inhibisyon potansiyeli aragtirilmistir. ilgili bilesik, AChE enzimi iizerinde 17.2 uM
ICso degeri ile serinin en yiiksek aktivite gosteren bilesigi olarak tespit edilmistir

(Zeng ve ark., 1999).
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Sekil 31. 1-Benzil-NV-(2,6-dimetoksi-5-metil-5,6,7,8-tetrahidrokinolin-5-il)piperidin-4-
karboksamit

Billard ve ark. (2000) yaptiklar1 bir g¢alismada bazi1 difenilsiilfonpiperidin
tirevlerini sentezleyerek antikolinerjik etkilerini arastirmiglardir.  Sentezi
gergeklestirilen bilesikler arasinda 1-siklohekzil-4-(1-(4-((4-
metoksifenil)siilfinil)fenil)vinil)piperidin bilesiginin 0.000057 uM K; degeri ile en
aktif AChE inhibitorii olarak bulundugu rapor edilmistir.

£ N

Sekil 32. 1-Siklohekzil-4-(1-(4-((4-metoksifenil)siilfinil)fenil)vinil)piperidin

Martinez ve ark. (2000) bir c¢alismalarinda AChE inhibitorleri olarak N-
benzilpiperidin yapisini iceren 1,2,4-tiyadiazolidinon tiirevlerini sentezlemislerdir.
Yapilan in vitro AChE test sonuglari incelendiginde 4-etil-5-[imino-[ 1-(fenilmetil)-
4-piperidinil]etil]-2-metil-1,2,4-tiyadiazolidin-3-on bilesiginin ICso degeri 0.14 +
0.02 uM olarak tespit edilmistir. Ayni bilesigin BChE enzimine kars1 aktivitesi ise
ICs50=8.55+0.43 pM degeri ile bildirilmistir.
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Sekil 33. 4-Etil-5-[imino-[1-(fenilmetil)-4-piperidinil]etil]-2-metil-1,2,4-tiyadiazolidin-3-on

Andreani ve ark. (2001) yaptiklar1 bir ¢alismada donepezilden yola c¢ikarak
tasarladiklar1 (1-benzil-4-oksopiperidin-3-iliden)metilindol ve pirollerin tiirevlerini
sentezleyerek antikolinesteraz etkilerini arastirmuslardir. [n vitro enzimatik test
sonucuna gore seri igindeki 1-benzil-3-((5-metoksi-1H-indol-3-il)metilen)-
piperidin-4-on (a) ve 3-((1H-pirol-3-il)metilen)1-benzilpiperidin-4-on (b)
bilesiklerinin 6 + 2 uM ICso degeri ile AChE enzimi iizerinde selektif ve yiiksek
derecede inhibe edici etki gosterdigi rapor edilmistir.
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Sekil 34. 1-Benzil-3-((5-metoksi-1H-indol-3-il)metilen)-piperidin-4-on (a) ve 3-((1H-pirol-3-
i)metilen)1-benzilpiperidin-4-on (b)

Contreras ve ark. (2001) gergeklestirdikleri bir ¢galismalarinda piridazin ve piperidin
halka sistemlerinin antikolinesteraz aktiviteye katkilarini incelemek iizere 3-[2-(1-
benzilpiperidin-4-il)etilamino]piridazin tiirevlerini sentezlemislerdir. Biyolojik etki
calismalar incelendiginde, seri i¢indeki 3-((2-(1-benzilpiperidin-4-il)etil)tiyo)-6-
fenilpiridazin bilesiginin in vitro AChE enzim aktivitesi 1Cs0=0.063+0.003 uM
degeri ile BChE enzim aktivitesi ise ICs0=0.484+0.01 pM degeri ile belirtilmistir.
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Sekil 35. 3-((2-(1-Benzilpiperidin-4-il)etil)tiyo)-6-fenilpiridazin

2002 yilinda yiriitiilen bir ¢alismada E2020 analogu kuarterner amin tuzlarinin
néromiiskiiler blogu bozmaya yonelik AChE inhibitorii etkileri aragtirmistir. Bazi
benzil piperidinum ve benzil piridinum kuarterner tuzlari sentez edilmis ve
vekuronyum ile ndromiiskiiler blogu bozmaya yonelik aktiviteleri ve AChE enzimi
tizerindeki inhibisyon etkileri incelenmistir. Seri igerisinde 1-benzil-4-(3-(5,6-
dimetoksibenzotiyofen-2-il)-3-oksopropil)-1-metilpiperidinyum bilesigi 0,008 uM
ICso degeri ile seri igerisindeki en etkili AChE enzim inhibitorii olarak rapor
edilmistir (Clark ve ark., 2002).
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Sekil 36. 1-Benzil-4-(3-(5,6-dimetoksibenzotiyofen-2-il)-3-oksopropil)-1-metilpiperidinyum

Mustazza ve ark. (2002) yaptiklari bir ¢alismada rivastigminden yola ¢ikarak yeni
fenilkarbamat tiirevleri sentezleyip antikolinesteraz aktivitelerini arastirmislardir.
Biyolojik etki calismalari sonucunda seri i¢indeki 1-[1-(3-
dimetilkarbamoiloksifenil)etil |piperidin bilesiginin 0.007 uM ICso degeri ile AChE
enzimine karsi en aktif bilesik oldugu belirtilmistir. Ilgili bilesigin BChE enzim
inhibisyonu ise ICs0=0.008 uM olarak belirtilmistir.
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Sekil 37. 1-[1-(3-Dimetilkarbamoiloksifenil)etil]-piperidin
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Palin ve ark. (2002) bir caligmalarinda 1-(5,6-dimetoksibenzotiyofen-2-il)-3-(1-
siibstitiie piperidinyum-4-il)propan-1-on tiirevlerini sentezlemislerdir. In vitro
AChE aktivite c¢alismasi neticesinde seri igindeki bilesiklerden 1-(5,6-
dimetoksibenzotiyofen-2-il)-3-(1-((tetrahidro-2 H-piran-2-il)metil)piperidinyum-4-
il)propan-1-on tiirevinin ICso degerinin 0.028 uM oldugu tespit edilmistir.
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Sekil 38. 1-(5,6-Dimetoksibenzotiyofen-2-il)-3-(1-siibstitiie piperidinyum-4-il)propan-1-on

Shao ve ark. (2004) yaptiklar1 bir calismada antikolinesteraz aktivitelerini
arastirmak tlizere takrin-donepezil hibrid bilesiklerini sentezlemislerdir. Bilesiklerin
in vitro biyolojik aktivitelerinin degerlendirilmesi sonucunda N-(2-(1-
benzilpiperidin-4-il)etil)-2-((1,2,3,4-tetrahidroakridin-9-il)amino)asetamit bilesigi
0.006+0.007 uM ICso degeri ile seri icerisindeki en aktif AChE inhibitor bilesik
olarak bulunmustur. Bu bilesigin BChE enzimine kars1 inhibisyon potansiyeli ise
1Cs50=0.076+0.0082 uM degeri ile verilmistir.
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Sekil 39. V-(2-(1-Benzilpiperidin-4-il)etil)-2-((1,2,3,4-tetrahidroakridin-9-il)amino)asetamit

Rodriiguez-Franco ve ark. (2005) bir c¢alismalarinda N-benzilpiperidin/purin
tirevlerinin AChE ve BChE enzimleri iizerine dual inhibisyonlarini aragtirmak
lizere yeni bir seri bilesik sentezlemislerdir. Kolinesteraz enzim aktivite
calismalarina bakildiginda 1-benzil-4-[(1,3,7-trimetil-2,6-diokso-1,2,3,6-
tetrahidropurin-8-il)-metoksimetil]-piperidin bilesiginin AChE enzimine kars1 ICso
degeri 0.75 £ 0.03 uM iken BChE enzimine kars1 ise ICso degeri 2.50 = 0.09 uM

olarak bulunmustur.
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Sekil 40. 1-Benzil-4-[(1,3,7-trimetil-2,6-diokso-1,2,3,6-tetrahidropurin-8-il)-metoksimetil]-
piperidin

Kwon ve ark. (2007) bir g¢alismalarinda AChE ve BChE dual inhibisyon
aktivitelerini arastirmak iizere yeni bir seri piperidin tiirevi sentezlemislerdir.
Yapilan biyolojik etki calismalar1 neticesinde seri igerisindeki 4-[4-
(benzhidriloksi)piperidino]butil-4-klorobenzoat bilesiginin 0.32 + 0.12 uM ICso
degeri ile en yliksek AChE inhibisyonu yaptigi belirtilmistir. Ayni bilesigin BChE
enzimine kars1 aktivitesi ise 38.4 &+ 3.72 uM 1Cso degeri ile belirtilmistir.
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Sekil 41. 4-[4-(Benzhidriloksi)piperidino]butil-4-klorobenzoat

2009 yilinda yapilan bir ¢alisgmada AChE inhibitor etkilerini aragtirmak tizere 2,6-
dimetilpiperidin tiirevleri sentezlenmistir. /n vitro AChE aktivitesi arastirmasina
gore 1-((2,5-diklorofenil)sulfonil)-2,6-dimetilpiperidin bilesiginin 0.081 + 0.007
uM ICso degeri ile sentezlenen bilesikler arasinda en etkili inhibitér oldugu
belirtilmistir (Girisha ve ark., 2009).
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Sekil 42. 1-((2,5-Diklorofenil)sulfonil)-2,6-dimetilpiperidin

Wieckowska ve ark. (2010) gergeklestirdikleri bir calismada N-benzilpiperidin ve
N-benzilpiperazin yapilar1 ile alkil-arilkarbamat tiirevlerini sentezlemislerdir.
AChE enzim aktivite ¢alismast sonucunda 3-(2-((1-benzilpiperidin-4-il)amino)-2-
oksoetil)fenildimetilkarbamat bilesiginin 100 uM konsantrasyonda, %50.45+0.49
degeri ile en yiiksek inhibisyona sahip oldugu bildirilmistir. Bu bilesigin ayni
konsantrasyonda BChE enzimine karsi inhibisyonu ise % 82.13 £+ 0.57 olarak

bulunmustur.
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Sekil 43. 3-(2-((1-Benzilpiperidin-4-il)amino)-2-oksoetil)fenildimetilkarbamat

Yu ve ark. (2010) bir ¢alismalarinda 4-hidroksibenzaldehitten yola ¢ikarak yeni
kolinesteraz inhibitorleri sentezlemislerdir. Aktivite ¢alismalari neticesinde 1-(8-
(4-(pirolidin-1-il-metil)fenoksi)oktil)piperidin bilesiginin 0,022 uM ICso degeri ile
seri igindeki en etkili AChE inhibitoér oldugu belirtilmistir. Bu bilesigin BChE
inhibisyon degeri ise ICs0=0.0086 uM olarak bulunmustur.

Ch A

Sekil 44. 1-(8-(4-(Pirolidin-1-il-metil)fenoksi)oktil)piperidin
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Bajda ve ark. (2012) bir calismada piperidin ve homopiperidindieter tiirevleri
sentezlemigler ve in vitro kolinesteraz enzim inhibisyon potansiyellerini
incelemislerdir. Seri igerisindeki 1-(3-(3-(4-klorofenoksi)propoksi)propil)-4-
metilpiperidin bilesiginin 100 pM konsantrasyonda 9%72,62 oraninda AChE
inhibisyonu yaptig1 ve BChE enzim lizerinde ise 7.26 uM ICso degerine sahip

oldugu belirtilmistir.
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Sekil 45. 1-(3-(3-(4-Klorofenoksi)propoksi)propil)-4-metilpiperidin

Samadi ve ark. (2012) sunduklar1 bir ¢aligmada piperidin ve piridin yapilarim
tagityan yeni antikolinesteraz tiirevler sentezlemiglerdir. Yapilan AChE enzimatik
calismalara bakildiginda sentezlenen bilesikler arasinda 2-amino-6-((3-(1-
benzilpiperidin-4-il)propil)amino)-4-metilpiridin-3,5-dikarbonitril bilesiginin
AChHE enzimi iizerinde I1Cso degerinin 0.0094+ 0.0004 uM, BChE enzimi iizerinde
ise [Cs50=6.6 £ 0.7 uM oldugu tespit edilmistir.
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Sekil 46. 2-Amino-6-((3-(1-benzilpiperidin-4-il)propil)amino)-4-metilpiridin-3,5-dikarbonitril

Asadipour (2013) bir ¢alismasinda, N-benzilpiperidin yapisindan yola ¢ikarak yeni
bir seri kumarin-3-karboksamit tilirevlerini sentezlemis ve AChE enzimine karsi
inhibisyon potansiyellerini incelemisdir. Yapilan AChE test sonuglarina gore seri
icindeki N-[2-(1-benzilpiperidin-4-il)etil]-6-nitro-2-okso-2 H-kromen-3-
karboksamit bilesiginin ICso degeri 0.0003 uM iken referans ilag donepezilin 1Cso
degeri 0.014 uM olarak bulunmustur. Aktivite caligsmalari neticesinde ilgili
bilesigin donepezile oranla 46 kat daha etkili oldugu vurgulanmistir. Bu bilesigin
BChE enzimine kars1 gosterdigi aktivite ise 7.9 uM 1Cso degeri ile verilmistir.
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Sekil 47. NV-[2-(1-Benzilpiperidin-4-il)etil]-6-nitro-2-okso-2 H-kromen-3-karboksamit

Pudlo ve ark. (2014) yaptiklar1 bir calismada yeni AChE inhibitorleri olarak kinolin
ve benzilpiperidin yapilarinin yer aldig1 bir seri bilesik sentezleyip kolinesteraz
aktivitelerini arastirmuslardir. /n vitro enzim inhibisyon ¢alismalarma bakildiginda
4-amino-N-((1-benzilpiperidin-4-il)metil)- 1 -metil-2-okso-1,2-dihidrokinolin-3-
karboksamit bilesiginin AChE enzim inhibisyonu, 0.38 = 0.07 uM ICso degeri ile,
BuChE enzim inhibisyonu ise 1.14 + 0.17 uM ICso degeri ile verilmistir.
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Sekil 48. 4-Amino-N-((1-benzilpiperidin-4-il)metil)-1-metil-2-okso-1,2-dihidrokinolin-3-
karboksamit

Wang ve ark. (2014) gerceklestirdikleri bir calismada donepezil, propargilamin ve
8 hidroksi kinolin yapilarindan yola ¢ikarak tasarladiklar: hibrid tiirevlerin in vitro
kolinesteraz enzim aktivitesini arastirmiglardir. Biyolojik etki ¢alismalari
neticesinde AChE inhibisyon potansiyeli en yiiksek bilesik olarak 4-(1-
benzilpiperidin-4-il)-2-(((8-hidroksikinolin-5-il)metil)(prop-2-in-1-

il)amino)biitannitril ICs0=1.8+0.1uM degeri ile belirtilmistir. Bu bilesigin BChE
enzim inhibisyon degeri ise ICs0=1.6+ 0.2 uM olarak bulunmustur.
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Sekil 49. 4-(1-Benzilpiperidin-4-il)-2-(((8-hidroksikinolin-5-il)metil)(prop-2-in-1-

il)Jamino)biitannitril

Meena ve ark. (2015) yaptiklar1 bir calismada AH’nin tedavi amaciyla yeni
piperidin-piperazin serisi bilesikler sentezlemislerdir. /n vitro enzim inhibisyon
calismas1 neticesinde 3-(4-benzilpiperidin-1-il)-N-(piridin-3-il-metil)propan-1-
aminbilesigi 2.13 + 1.45 uM ICso degeri ile AChE iizerine en etkili bilesik olarak
bulunmustur. Ayni bilesigin BChE enzim aktivitesi ise 1Cs0=81.70 + 3.37 uM

olarak bulunmustur.
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Sekil 50. 3-(4-Benzilpiperidin-1-il)-V-(piridin-3-il-metil)propan-1-amin

Antikolinesteraz Aktivite Calismalarina Konu Olmus Piperazin Tiirevleri

Jiang ve ark. (2005) 6-(2-bromo-4,5-dimetoksifenil)-3-substitiie-2 H-piran-2-on
tiirevlerini sentezleyip AChE inhibisyon potansiyellerini incelemislerdir. Yapilan
in vitro enzimatik c¢alismalara gore 6-(2-bromo-4,5-dimetoksifenil)-3-((4-
(pirimidin-2-il)piperazin-1-il)metil)-2H-piran-2-on  bilesiginin 0,04 mg/mL
konsantrasyonda %68,4 oraninda inhibisyon gosterdigi bildirilmistir.
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Sekil 51. 6-(2-Bromo-4,5-dimetoksifenil)-3-((4-(pirimidin-2-il)piperazin-1-il)metil)-2 H-piran-
2-on

Sadashiva ve ark. (2006) yaptiklar1 bir ¢aligmada antikolinesteraz aktivitelerini
aragtirmak {izere 1-[bis(4-florofenil)-metil]piperazin tiirevlerini sentezlemislerdir.
In vitro enzimatik aktivite ¢alismalar1 neticesinde 1-(bis-(4-florofenil)metil)-4-(2-
(pirolidin-1-il)etil)piperazinbilesiginin 0.0176 pM ICso degerine sahip oldugu
bildirilmistir.
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Sekil 52. 1-(Bis-(4-florofenil)metil)-4-(2-(pirolidin-1-il)etil)piperazin

Xiang ve ark .(2008) antikolinesteraz aktivitelerini arastirmak {izere yeni kumarin
analogu bilesikler sentezlemislerdir. Biyolojik etki ¢alismalarina bakildiginda,
sentezlenen bilesikler arasinda 6-metil-4-(4-fenilpiperazin-1-il)-2H-kromen-2-on
bilesiginin 4.5 + 0.03 uM ICso degeri ile en etkili bilesik oldugu saptanmustir.
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Sekil 53. 6-Metil-4-(4-fenilpiperazin-1-il)-2H-kromen-2-on

Demir-Ozkay ve ark. (2012) 2-aminobenzotiyazolden hareketle sentezledikleri
benzotiyazol-piperazin tiirevlerinin in vivo sartlarda deneysel Alzheimer modeli
tizerindeki etkilerini arastirmiglar, in vitro sartlarda ise antikolinesteraz
aktivitelerini incelemislerdir. Yapilan in vitro enzimatik ¢alismalar sonucuna gore
N-(benzotiyazol-2-il)-2-(4-(4-metilbenzil)piperazin-1-il)asetamit bilesiginin AChE
enzimi lizerindeki ICso degeri 0.061+ 0,0044 uM iken, BChE enzimi iizerindeki
ICso degeri 8.74+ 0.36 uM olarak bulunmustur.
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Sekil 54. N-(Benzotiyazol-2-il)-2-(4-(4-metilbenzil)piperazin-1-il)asetamit

Altintop ve ark. (2013a) kolinesteraz inhibitdrleri olarak bir seri ditiyokarbamat
tiirevi sentezleyip in vitro AChE ve BChE dual inhibisyonunu incelemislerdir.
Yapilan enzimatik testler sonucuna gore 4-(triflorometil)benzil-4-etilpiperazin-1-
karboditiyoat bilesiginin 0,5340,001 uM ICso degeri ile en etkili AChE inhibitorii
oldugu belirtilmistir. Ayni bilesigin BChE enzimi {izerine etkisi ise 3.64 + 0.072
uM ICso degeri ile belirtilmistir.
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Sekil 55. 4-(Triflorometil)benzil-4-etilpiperazin-1-karboditiyoat

Altintop ve ark. (2013b) bir caligmalarinda pirazolin yapis1 tasiyan yeni
ditiyokarbamat tlirevleri sentezlemis ve kolinesteraz aktivitelerini arastirmiglardir.
Yapilan in vitro biyoaktivite g¢aligmalari neticesinde seri igindeki 1-[[(4-(2-
dimetilaminoetil)piperazin-1-il)-tiyokarbamoiltiyo]asetil]-3-(2-furil )-5-(3,4-

metilendioksifenil)-2-pirazolin bilesiginin hem AChE enzimi iizerinde hem de
BChE enzimine karsi en etkili bilesik oldugu belirtilmistir. Bu bilesigin AChE
enzimine kars1 0.72 + 0.06 pg/mL’lik inhibitor aktivite gosterdigi, BChE enzimi
tizerinde ise 7.46 &+ 0.83 pg/mL’lik inhibitor aktivite olusturdugu tespit edilmistir.
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Sekil 56. 1-[[(4-(2-Dimetilaminoetil)piperazin-1-il)-tiyokarbamoiltiyo]asetil]-3-(2-furil)-5-
(3,4-metilendioksifenil)-2-pirazolin

Modh ve ark. (2013) AChE inhibitorleri olarak kumarin-piperazin tiirevlerini
sentezlemislerdir. AChE inhibisyon ¢aligsmalar1 neticesinde sentezlenen bilesikler
arasinda N-(3-metoksifenil)-2-(4-(2-okso-2 H-kromen-4-il)piperazin-1-il)asetamit
bilesiginin 4,9 pg/mol I1Cso degeri ile en iyi enzim inhibisyonu gdsteren bilesik
oldugu belirtilmistir.
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Sekil 57. N-(3-Metoksifenil)-2-(4-(2-okso-2 H-kromen-4-il)piperazin-1-il)asetamit

Yurttag ve ark. (2013) bir ¢alismada bir seri yeni tiyazol-piperazin bilesiklerini
sentezleyerek AChE ve BChE enzim aktivitesini incelemeyi amag¢ edinmislerdir.
Yapilan in vitro enzimatik ¢alismalar sonucunda referans olarak kullanilan
donepezilin ICso degeri 0.054 uM bulunurken, seri i¢indeki 2-(4-benzilpiperazin-1-
il)-N-(4-(2-metiltiyazol-4-il)-fenil)asetamit bilesiginin ICso degeri 0.011 uM olarak
bulunmustur ve en iyi aktiviteye sahip bilesik oldugu bildirilmistir. Ilgili bilesigin
BChE enzimine karsi ise diisiik etki gosterdigi belirtilmistir.
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Sekil 58. 2-(4-Benzilpiperazin-1-il)-NV-(4-(2-metiltiyazol-4-il)-fenil)asetamit

Gundogdu-Karaburun (2014) 2-amino-4-metil-5-siibstitiie tiyazolden hareketle
yeni ditiyokarbamat-tiyazol tiirevlerini sentezleyip biyolojik aktivitelerini
aragtirmigtir.  Antilkolinesteraz aktivite ¢alismasi sonucunda 2-((4-metil-5-
feniltiyazol-2-il)amino)-2-oksoetil-4-(2-(dimetilamino)etil)piperazin-1-
karboditiyoat bilesigi 1 pM konsantrasyonda % 86.40+0.25 oraninda AChE
inhibisyonu gostermistir.
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Sekil 59. 2-((4-Metil-5-feniltiyazol-2-il)amino)-2-oksoetil-4-(2-(dimetilamino)etil)piperazin-1-
karboditiyoat

Hamulakova ve ark. (2014) yaptiklar1 bir ¢alismada piperazin ve tiyoiire gruplarini
baglayict yapi1 olarak kullanarak takrin/akridin tiirevlerini antikolinesteraz
inhibitdrleri olarak tasarlamiglardir. /n vitro AChE ve BChE enzim inhibisyon
calismalari sonucunda N-(2-(4-(akridin-9-il)piperazin-1-il)etil)-1,2,3,4-
tetrahidroakridin-9-amin bilesiginin 0.003+0.0006 uM ICso degeri ile seri i¢inde
dikkat ¢ekici AChE enzim aktivitesine sahip oldugu bildirilmistir. Ayn1 bilesigin
BChE enzim inhibisyon potansiyeli ise I1Cs0=0.02+0.003 pM degeri ile
belirtilmistir.
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Sekil 60. V-(2-(4-(Akridin-9-il)piperazin-1-il)etil)-1,2,3,4-tetrahidroakridin-9-amin

Mohsen ve ark. (2015) tarafindan yiiriitiilen bir ¢aligmada AChE inhibitorleri olarak
benzotiyazol yapisin1 igeren yeni piperazin ditiyokarbamat tiirevleri
sentezlenmistir. Yapilan in vitro AChE enzimatik caligmalar1 sonucuna gore,
sentezlenen bilesikler arasinda 2-((6-nitrobenzotiyazol-2-il)amino)-2-oksoetil-4-
(2-(dimetilamino)etil) piperazin-1-karboditiyoat bilesiginin 4.27 = 0.76 uM ICso
degeri ile en gii¢liit AChE enzim inhibisyonu yaptig1 rapor edilmistir.
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Sekil 61. 2-((6-Nitrobenzotiyazol-2-il)amino)-2-oksoetil-4-(2-(dimetilamino)etil) piperazin-1-
karboditiyoat
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GERECLER

Kullanilan Maddeler
2-Aminobenzotiyazol
2-Amino-6-metilbenzotiyazol
2-Amino-6-metoksibenzotiyazol
2-Amino-6-florobenzotiyazol
2-Amino-6-klorobenzotiyazol
2-Amino-6-nitrobenzotiyazol
2-Amino-5,6-dimetoksibenzotiyazol
Anilin

4-Metilanilin

4-Metoksianilin

4-Floroanilin

4-Kloroanilin

4-Nitroanilin
3,4-Dimetoksianilin
Tetrahidrofuran

Trietilamin

Kloroasetil kloriir

Etanol

5,6-Dimetoksi-2-(piperidin-4-il-metil)-2,3-
dihidro-1H-inden-1-on

Aseton

Potasyum karbonat
4-Florobenzaldehit

Dimetilformamit

1-Metilpiperazin

1-Etilpiperazin
2-(1-Piperazinil)-etanol
1-[2-(Dimetilamino)etil]-piperazin
1-[3-(Dimetilamino)propil]-piperazin
1-Fenilpiperazin

Pirolidin
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Acros, Almanya
Sigma-Aldrich, Almanya
TCI, Almanya
Sigma-Aldrich, Almanya
Sigma-Aldrich, Almanya
Sigma-Aldrich, Almanya
Sigma-Aldrich, Almanya
Merck, Almanya

Merck, Almanya

Merck, Almanya

Merck, Almanya

Merck, Almanya

Merck, Almanya

Merck, Almanya

Merck, Almanya

Merck, Almanya

Merck, Almanya

Tekim, Tiirkiye

Sigma, Almanya

Merck, Almanya
Merck, Almanya
Merck, Almanya
Merck, Almanya
Merck, Almanya
Merck, Almanya
Merck, Almanya
Fluka, Almanya

Fluka, Almanya

Merck, Almanya
Merck, Almanya



4-(Dietilamino)benzaldehit Acros, Belgika

Potasyum hidroksit Sigma, Almanya
Metanol : Merck, Almanya
5-Metoksi-1-indanon Sigma-Aldrich, Almanya
6-Metoksi-1-indanon Sigma-Aldrich, Almanya

5,6-Dimetoksi-1-indanon Sigma-Aldrich, Almanya

Kloroform

Eter

Petrol eteri

Etilasetat

Silikajel 60 F254 kapli aliiminyum ITK plag:
DMSO-ds

AChE-E.C.3.1.1.7, electric eel
BChE-E.C. 3.1.1.8, equine serum
Jelatin

Asetiltiyokolin iyodiir (ATC)
Biitiriltiyokolin iyodiir (BTC)
5,5’-Ditiyobis-(2-nitrobenzoik asit) (DTNB)
Sodyum bikarbonat

Potasyum dihidrojen fosfat
Dimetil siilfoksit

Donepezil

Takrin

NIH3T3

Tripsin

EDTA

MTT boyas1
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Merck, Almanya
Merck, Almanya
Merck, Almanya
Merck, Almanya
Merck, Almanya
Merck, Almanya
Sigma, Almanya

Sigma, Almanya

Sigma-Aldrich, Almanya

Fluka, Almanya
Fluka, Almanya
Sigma, Almanya
Sigma, Almanya
Sigma, Almanya
Sigma, Almanya
Sigma, Almanya
Sigma, Almanya
ATCC® CRL-1658
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Kullanilan Cihazlar

Magnetik
karigtirict

Elektronik
terazi

tabanh 1s1t1c1

Ultraviyole lambasi

Erime derecesi tayini cihazi

Infrared spektrofotometresi

Niikleer magnetik rezonans
spektrometresi

Kiitle spektrometresi

Elemental Analiz Cihazi

Mikroplate
okuyucu

Robotik pipetleme tablasi

Vortex

Steril Kabin

Inkiibator

Mikroplate okuyucu

Heidolph, MR 3003, Almanya

Schimadzu, Libror EB-330 HU,
Japonya

Camag, Cabinet, Isvicre
Mettler Toledo-MP90
Melting Point System
Shimadzu-IR Affinity-18,
Japonya

Bruker, UltraShield 500 MHz,
Amerika Birlesik Devletleri
Schimadzu, LCMS-IT-TOF
Japonya

Leco CHNS-932 analyser
Amerika Birlesik Devletleri
BioTek-Synergy H1
Amerika Birlesik Devletleri

BioTek-Preccision XS
Amerika Birlesik Devletleri

Wisemix, Kore

Class II TypeA2 (CHC-222A2-60), Giiney

Kore

Heraeus, Almanya

Bio-Tek, ELx808-1U,
Amerika Birlesik Devletleri
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YONTEMLER
Sentez Calismalar:
2-Kloro-N-arilasetamit tiirevlerinin sentezi (Yontem A)

2-Amino-6-siibstitiie veya 5,6-disiibstitiie benzotiyazol tiirevi (30 mmol) / 4-
stibstitiie veya 3,4-dislibstitiie anilin tiirevi (30 mmol) 100 mL THF igerisinde
¢Oziilmiistiir. Bu ¢ozeltiye TEA (33 mmol, 4.63 mL) ilave edilmistir. Kloroasetil
kloriir (33 mmol, 2.63 mL) 10 mL THF i¢inde ¢oziilmiistiir. Benzotiyazol veya
anilin tiirevi ¢Ozeltisi tizerine kloroasetil kloriir ¢ozeltisi damla damla ilave edilmis
ve siirekli karistirllmigtir. Damlatma iglemi bittikten sonra reaksiyona 1 saat daha
devam edilmistir. THF alcak basing altinda uzaklastirildiktan sonra kalan bakiyeye
buzlu su eklenmis ve katilasan tiriin stiziilerek alinmistir. Ham iiriin bol su ile
yikandiktan sonra kurutulmus ve etanolden kristallendirilmistir.

2-(4-((5,6-Dimetoksi-1-okso-2,3-dihidro-1H-inden-2-il)metil)piperidin-1-il)- N-
arilasetamit tiirevlerinin (1-14) sentezi (Yontem B)

5,6-Dimetoksi-2-(piperidin-4-il-metil)-2,3-dihidro- 1 H-inden-1-on (1 mmol, 0.289
g) aseton igerisinde ¢oziilmiistiir. Esdeger miktar (1 mmol) 2-kloro-N-arilasetamit
tiirevi ve potasyum karbonat (1 mmol, 0.138 g) reaksiyon ortamina ilave edildikten
sonra oda 1sisinda 10 saat karigmaya brrakilmistir. Reaksiyon kontrolii ITK
uygulamasi ile saglanmistir. Asetonun algak basing altinda uzaklastirilmasi ile elde
edilen ham iriin bol su ile yikandiktan sonra kurutulmus ve etanolden
kristallendirilmistir.

4-Siibstitiiebenzaldehit tiirevlerinin sentezi (Yonem C)

4-Florobenzaldehit (30 mmol, 3.21 mL) iizerine 10 mL DMF ilave edilmistir. Bu
¢ozeltiye potasyum karbonat (30 mmol, 4.14 g) ve uygun sekonder amin (60 mmol)
eklenmistir. Reaksiyon karisimi geri ¢eviren sogutucu altinda 48 saat
kaynatilmistir. Reaksiyona ITK kontrolii ile son verilmis ve reaksiyon igerigi buzlu
suya dokiilerek trlin ¢Oktiirlilmiistiir. Stiziilerek alinan ham {iriin bol su ile
yikandiktan sonra kurutulmus ve etanolden kristallendirilmistir.

5-Metoksi, 6-metoksi veya 35,6-dimetoksi-2-(4-siibstitiiebenziliden)-2,3-dihidro-
1H-inden-1-on tiirevlerinin (15-38)sentezi (Yontem D)

Potasyum hidroksit (2 mmol, 0.112 g) metanol i¢erisinde ¢oziilmiistlir. Cozeltiye
uygun indan-1-on tiirevi (2 mmol) ve benzaldehit tiirevi (2 mmol) eklenerek oda
1s1sinda karigmaya birakilmigtir. Reaksiyon igerigi 48 saat karistirilmis ve olusan
renkli ¢okelek siliziilerek alinmistir. Ham iiriin kurutulduktan sonra etanolden
kristallendirilmistir.

ITK Calismalan: ve Ry Degerlerinin Saptanmasi

Sentez basamaklarinin hepsinde reaksiyonlarin kontroliinde ITK uygulamalarindan
yararlanilmustir. ITK calismalarinda adsorban olarak silikajel 60 F2ss kapli, 5Snceden
uygun ¢Ozilicii karisimlart ile doyurulmus aliiminyum plaklar kullanilmistir.
Sentezlerde kullanilan baslangic maddelerinin ve reaksiyon ortamindan belli
siirelerde alinan numunelerin etanoldeki ¢ozeltileri kilcal borular kullanilarak
plaklara uygulanmis ve hareketli fazlar icerisinde siirikklenmesi saglanmistir.
Plaklardaki lekelerin durumunun belirlenmesinde ultraviyole 15181 (254 nm ve 366
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nm) kullanilmustir. ITK uygulamalarina gére reaksiyonlarim bitisine ya da devamina
karar verilmistir. Tez kapsamindaki sentez basamaklarinin her birinde, ITK
uygulamalarinda kullanilan uygun hareketli fazlarin, farkli ¢oziicli karigimlarinin
secimi denemeler yapilarak belirlenmistir. Yontem A, B, ve D’de sentezi
gerceklestirilen maddelerin kontrolii icin uygun hareketli fazin petrol eteri : etil
asetat (3 : 1), yontem C’deki sentezin kontrolii i¢in uygun hareketli fazin petrol eteri
: etil asetat (1 : 1) olduguna karar verilmistir.

Erime Noktalarinin Tespiti

Elde edilen bilesiklerin erime noktalarinin (E.N) saptanmasinda Mettler Toledo-
MP90 Melting Point System erime derecesi tayin cihazi kullanilmistir. Sentez
maddeleri bir ucu agik kapiller borulara /2 cm kadar konularak cihazin haznelerine
yerlestirilmistir. Islem bittiginde bilesiklerin erime noktalar1 cihazdan alman
videolar izlenerek kaydedilmistir.

Sekil 62. 26-31 Nolu Bilesiklere Ait Erime Noktalarinin Tespitinden Goriintii

IR Spektrumlarinin Alinmasi

Sentezlenen bilesiklerin IR spektrumlart Shimadzu-IR Affinity-1S cihaz1
kullanilarak alinmistir. Toz maddelerin IR spektrofotometresi ATR atagmanina
uygulanmasi ile spektrumlar ¢ekilmistir.

'TH-NMR Spektrumlarinin Ahmmasi

Elde edilen bilesiklerin '"H-NMR spektrumlari, sentez iiriinlerinin DMSO-ds
igindeki ¢ozeltilerinin, tetrametilsilana (TMS) karst Bruker 500 MHzNMR
spektrometresine uygulanmasi sonucu alinmistir.
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I3C-NMR Spektrumlarimin Alinmasi

Elde edilen bilesiklerin '*C-NMR spektrumlari, sentez {iriinlerinin DMSO-ds
icindeki ¢dzeltilerinin, tetrametilsilana (TMS) karst Bruker 100 MHz NMR
spektrometresine uygulanmasi sonucu alinmistir.

Kiitle Spektrumlarinin Alinmasi

Bilesiklerin kiitle spektrumlari, numunelerin metanol i¢indeki c¢ozeltilerinden
LCMS-IT-TOF (Shimadzu, Kyoto, Japonya) cihazinda elektron sprey iyonizasyon
(ESI) iyonlastirma teknigi kullanilarak negatif ve pozitif modda alinmistir.

Elemental Analizlerin Gerg¢eklestirilmesi

2 mg civarinda tam tartim alinmis numuneler, mikrokapsiiller icerisine konulmus
veLeco CHNS-932 elemental analiz cihazi firininda yakilarak bilesiklerin
yapilarindaki C, H, N ve S elementlerinin yiizdeleri hesaplanmaistir.

Antikolinesteraz Aktivite Calismalari

Tez kapsaminda sentezi gerceklestirilen bilesiklerin AChE ve BChE enzim
inhibitor aktiviteleri Ellman metodu ile arastirilmistir. Yontemin her asamasinda
Milipor, Milli-Q Synthesis A10 saflastirma cihazindan elde edilen distile su
kullanilmigtir. Kullanilan biitiin ¢6zeltilerin taze hazirlanmasina ve hazirlandiktan
sonra 1 hafta icerisinde tiiketilmesine 6zen gdsterilmistir. Enzim inhibisyon
calismasinda hazirlanan ¢0zeltilerin  porsiyonlar halinde ayrilmasi, test
bilesiklerinin 96 kuyucuklu plakalara uygulanmasi, enzim substrat ¢ozeltilerinin
ilave edilmesi islemlerinde BioTek-Precision Power robotik pipetleme sisteminden
yararlanilmistir.  Enzim  protokoliinlin ~ olusturulmasi,  izlenmesi  ve
spektrofotometrik olgiimlerin alinmasi islemleri, BioTek-Synergy H1 Microplate
Reader cihazinda yapilmistir

AChE ve BChE Enzim Soliisyonunun Hazirlanmasi

Liyofilize haldeki AChE/BChE enzimini ¢ézmek icin %]1’°lik jelatin ¢ozeltisi
hazirlanmistir. AChE/BChE enzimi jelatin ¢ozeltisinde 500 U/mL konsantrasyonda
hazirlanmistir. Enzim ¢6zeltisinden 1 mL alinarak balon joje igerisinde hacim suyla
100 mL’ye tamamlanmigtir. Boylelikle 5 U/mL’ye seyreltilmis stok enzim
sollisyonu hazirlanmistir. Hazirlanan stok ¢ozelti 0.7 mL’lik porsiyonlar halinde -
20 °C’de saklanmustir. Enzim ¢ozeltileri, aktivite ¢alismalarina baslamadan 6nce
oda 1s1s1na getirilmis ve metod konsantrasyonu olan 2,5 U/mL’ye seyreltmek icin
suyla 1.4 mL’ye tamamlanarak kullanilmistir.

Asetiltiyokolin iyodiir (ATC) Cozeltisinin Hazirlanmasi (0.075 M)

ATC (0.217 g) bir miktar suda ¢6ziilmiis ardindan suyla 10 mL’ye tamamlanmustir.
Hazirlanan ¢6zelti, kullanilincaya kadar 0.4 mL’lik kisimlar halinde -20 °C de
saklanmustir.

Biitiriltiyokolin iyodiir (BTC) Cozeltisinin Hazirlanmas: (0.075 M)

BTC (0.237 g) bir miktar suda ¢6ziilmiis ardindan suyla 10 mL’ye tamamlanmustir.
Hazirlanan ¢ozelti, kullanilincaya kadar 0.4 mL’lik kisimlar halinde -20 °C’de
saklanmustir.
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5-5-ditiyobis(2-nitrobenzoik asit) (DTNB) Soliisyonunun Hazirlanmast (0.01 M)

DTNB (0.396 g) tartilarak bir miktar suda ¢oziilmiistiir. Bu ¢ozeltiye sodyum
bikarbonat (0.15 g) ilave edilmis ve hacim suyla 100 mL’ye tamamlanmustir.
Hazirlanan ¢ozelti, kullanilincaya kadar 3 mL’lik kisimlar halinde -20 "C’de
saklanmistir.

Fosfat Tamponunun Hazirlanmas: (pH=8.0)

Potasyum dihidrojen fosfat (13.61 g), 1 L suda ¢6ziilmiistiir. Hazirlanan ¢ozeltinin
pH’s1 0.1 N potasyum hidroksit ¢ozeltisi ile pH metre kullanilarak kontrollii
bicimde 8.0+0.1’e ayarlanmigtir. Ayarli tampon ¢6zelti 0.22 um por ¢ap1 olan tek
kullanimlik filtrelerden siiziilerek kullanima hazir hale getirilmistir. Hazirlanan
¢Ozelti, kullanilincaya kadar 4 °C’de saklanmugtir.

Inhibitor Bilesiklerin Cozeltilerinin Hazirlanmasi

Antikolinesteraz aktivite ¢alismalarinda sentezi gergeklestirilen bilesikler %2’lik
dimetilsiilfoksit (DMSO) icerisinde 103-10° M konsantrasyonlarda hazirlanmistir.
Bilesikler 6ncelikle 10 M konsantrasyonda hazirlanmis daha sonra 1/10’luk seri
seyreltmeler ile diger konsatrasyonlara gegilmistir.

AChE ve BChE inhibisyon Calismast

Elde edilen bilesiklerin enzim inhibitor aktiviteleri, dncelikle 6n tarama niteliginde
olan 103 ve 10 M’lik iki konsantrasyonda gerceklestirilmistir. Aktivite degerleri
%0-100 araliginda inhibisyon seklinde degerlendirilistir. Bilesiklerin 10* M
konsantrasyonda %50 ve daha fazla degerde inhibisyon goriildiigii takdirde, 10° M
konsantrasyona kadar alt konsantrasyonlarda inhibisyon oranlari aragtirilmigtir.

Biyoaktivite ¢alismalarinda kolorimetrik Ellman metodu modifiye edilerek enzim
inhibisyonu incelemesi yapilmistir. Test islemine baglamadan once biitlin ¢ozeltiler
20-25 °C’ye getirilmistir. Caligmalarda 96 kuyucuklu plaklar kullanilmigtir. Her bir
hiicrede 140 pL fosfat tamponu, 20 pL enzim soliisyonu, 20 pL inhibitor ¢ozelti,
20 uL DTNB ¢ozeltisi, 10 pL ATC/BTC ¢ozeltisi olacak sekilde toplam 210 pL
hacme ulagilmistir. Cozeltiler, 96 kuyucuga yetecek miktarlarda iki farkli test
¢Ozeltisi meydana getirecek sekilde karistirilmistir. Birinci test ¢ozeltisi; 1 kuyucuk
icin 70 pL fosfat tamponu, 20 pL enzim ¢ozeltisi ve 20 uL. DTNB ¢ozeltisi, ikinci
¢oOzelti ise; 1 kuyucuk icin 70 puL fosfat tamponu ve 10 uL ATC/BTC ¢ozeltisi
icerecek sekilde hazirlanmustir.

Oncelikle birinci test ¢dzeltisi ve farkli konsantrasyonlardaki inhibitdr bilesigi
cozeltileri (20 pL), 96 kuyucuklu plakalara Biotek Precision XS robotik sistemi
kullanilarak eklenmistir. Inhibitér bilesiklerinin her konsantrasyonu plaklara 4
tekrarli olarak uygulanmistir. Plakalar, BioTek-Synergy HI mikroplaka
okuyucusuna konarak énce 5 dakika siireyle karistirilmis daha sonra 25 °C’de 15
dakika inkiibasyona birakilmistir. Inkiibasyon siiresi bitiminde mikroplaka
okuyucusu dispenser haznesinde bulunan ikinci test ¢ozeltisinin her bir kuyucuga
80 uL olacak sekilde ilavesi saglanmustir. Ikinci test ¢ozeltisi eklendikten sonra 30
sn’lik hizli bir karistirma islemi yapilmistir. Bu asamada 412 nm’de birinci
absorbans okumas1 gergeklestirilmistir. Mikroplakalar, reaksiyonun slirmesi i¢in 5
dakika daha karigmaya birakilmis ve bu siire sonunda ikinci absorbans okumasi
yapilmistir.
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Iki okuma arasindaki absorbans farklari alinarak asagidaki formiile gére %
inhibisyon oranlar1 hesaplanmstir:

[(A(K) — A(B)) — (A(D) — A(B))]

(A(K) — A(B)) x 100

% Inhibisyon =

B: Blank (Inhibitér bilesik ve substratin eklenmedigi kuyucuk)
K: Kontrol (Sadece inhibitdr bilesigin eklenmedigi kuyucuk)
A(B): Blank kuyucuguna ait absorbans okuma farki

A(K): Kontrol kuyucuguna ait absorbans okuma fark1

A(I): Inhibitér maddelere ait absorbans okuma farki

Bilesiklerin ICso degerleri Graphad Prism (Graphad Software, San Diego, CA,
USA) programinda non-lineer regresyon analizinin sigmoid doz-yanit modeli
kullanilarak ¢izilen inhibisyon egrilerinden hesaplanmuistir.

AChE Kinetik Calismasi

Kinetik ¢aligmalarda, inhibisyon c¢alismasinda belirtilen deney protokolii aynen
uygulanmistir. Ancak, inhibisyon yonteminden farkli olarak, inhibitor
bilesiklerinhesaplanan 1Cso degerlerindeki konsantrasyonlari kullanilmistir.
Substrat (ATC) ¢ozeltisi ise seri seyreltmeler ile 150-0.2929 mM araligindaki 10
farkli konsantrasyonda kullanilmistir. Olgiimler, inhibitér madde varhiginda ve
inhibitér madde olmaksizin iki farkl sekilde gergeklestirilmistir. Testler sonucunda
elde edilen absorbans degerlerinin, degisen substrat konsantrasyonlarina karsi
Microsoft Office Excel-2013 bilgisayar programinda analizleri gergeklestirilmis ve
Lineweaver-Burk grafikleri ¢izilmistir.

Sitotoksisite Testi
NIH3T3 Hiicrelerinin Cogaltilmasi

Deneylerde kullanilan NIH3T3 (fare embriyonik fibroblast hiicre hatti) hiicrelerinin
cogaltilmasi ve deneye hazirlanmasi i¢in 2-3 giinde bir rutin olarak pasajlama iglemi
yapilmustir. Inkiibatdrden alinan hiicre kiiltiir sisesi, ©lii hiicrelerin besiyeri
¢ozeltisine gegmesini saglanmak i¢in hafifce ¢alkalanmis ve sonra steril bir pipetle
kiiltiir sisesi icindeki besiyeri alinarak atilmistir. Hiicrelerin yikanmasi igin kiiltiir
sisesine 5 ml fosfat tamponu ilave edilerek yikanmis ve yikama ¢ozeltisi ortamdan
uzaklastirlmustir. Kiiltiir sisesine tripsin EDTA ¢ozeltisi (1X) (75 ecm?’ lik kiiltiir
sigelerine 3-5 ml, 25 cmz’ lik 1-3 ml) konularak hafif¢e calkalandiktan sonra
inkiibatorde yaklasik 5 dk. bekletilmistir (% 5 COz2, % 95 nem ve 37 “C).

Inkiibatorden alinan kiiltiir siselerinin iizerine 20-25 ml besiyeri ilave edilerek
hiicreler siispanse edilmis ve 1:2, 1:3 boliinerek yeni kiltliir siselerine
alimmustir.Kiiltiir siseleri inkiibatore konularak inkiibasyona birakilmistir (% 5 COz,
% 95 nem ve 37 “C).

NIH3T3 Hiicrelerinin Plakalara Ekilmesi

Inkiibatorden alinan kiiltiir siselerinin icine besiyeri ilave edilerek (ilave edilen
tripsin-EDTA ¢0zeltisinin en az iki kati kadar besiyeri ilave edilmistir) pipet
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yardimiyla santrifiij tiipline alinmistir. Santrifiij tiipli i¢indeki hiicre siispansiyonu
calkalandiktan sonra 10 pL alinarak otomatik hiicre sayma cihazinda sayilmistir.
Hiicre siispansiyonu kiivetlere alinmis ve 200uL/kuyucuk olacak sekilde hiicre
kiiltiir plakasina (1.10* hiicre/100 pL) dagitilarak 24 saat inkiibasyona birakilmistir
(% 5 CO2, % 95 nem ve 37 °C).

NIH3T3 Hiicrelerine MTT Sitotoksisite Testinin Uygulanmast

Test maddelerinin0.00316 mM-10 mM konsantrasyon araligindaki ¢ozeltileri
(cozeltiler DMSO i¢inde hazirlanmistir) negatif ve pozitif kontroller ile birlikte
plakalara uygulanmis ve 24 saat inkiibasyona birakilmistir (% 5 COz2, % 95 nem ve
37 °C). Inkiibasyon siiresi tamamlandiktan sonra hiicre kiiltiirlerinin iist kism1 ters
cevrilerek atilmistir. Hiicreler fosfat tamponu ile yikanmig ve yikama g¢ozeltisi
ortamdan uzaklagtirtlmistir. MTT ¢ozeltisi (5 mg/ml) ve besiyeri 1:10 oraninda
karistirilmistir. Hiicre kiiltiir plakasina 100 pL/kuyucuk olacak sekilde bu ¢ozelti
karigimindan ilave edilmis ve 3 saat inkiibasyona birakilmistir (% 5 CO2, % 95 nem
ve 37 °C). Inkiibasyon siiresi sonunda plakalar ters ¢evrilerek iist kismi atilmistir.

Hiicre kiiltiir plakasina DMSO ¢6zeltisinden 100pL/kuyucuk olacak ilave edilmis
ve kuyucuklarin ELISA’da 540 nm’ de absorbans degerleri okunmustur.

Molekiiler Modelleme Calismalar:

Tez kapsaminda sentezi gerceklestirilen bilesik serisi i¢erisinde en yiiksek AChE
inhibisyonu gosteren 24-29 nolu bilesiklerin AChE enzim aktif bolgesindeki
baglanma ve etkilesim noktalarini belirlemek amaciyla yap1 temelli in silico
docking metodu uygulanmis ve AChE kristal yapis1 (PDB Kodu: 4EY7) (Cheung
ve ark., 2012) iizerinde protein-ligand etkilesim analizi ger¢eklestirilmistir.

Kristal yapisi1 oncelikle Schrédinger Suite 2015 Update 2'de (Schrodinger, LLC,
New York, NY, 2015) yer alan Protein Preparation Wizard protokolii uygulanarak
docking calismalari i¢in hazir hale getirilmis, OPLS 2005 kuvvet alan1 kullanilarak
bag uzunluklari diizenlenmis, yiiklii amino asitlerin iizerindeki atomlarin belirtilen
ortam kosullarindaki olas1 yiikleri otomatik olarak belirlenmistir. Dock edilecek
bilesikler LigPrep 3.4 modiilii ile docking i¢in hazirlanmigtir. Uygun baglanma
pozunun yakalanmasi i¢in ekstra konformasyonel taramaya ihtiya¢ duyulmustur.
Bunun i¢in Macromodel 10.8 kullanilmistir. Glide 6.7 ile grid olusturulmus ve yine
ayn1 modiil kullanilarak single precision (SP) ile docking islemi gerceklestirilmistir.
Baglanti modlar1 VMD 1.9.2 (Humphrey ve ark., 1996) ile goriintiilenmistir.
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BULGULAR ve TARTISMA

Sentez Calismalar:

2-Kloro-N-(benzo[d[tiyazol-2-il)asetamit

0]
I~
S H
Yontem A’ya gore sentezlenmistir. Deneysel E.n: 162.8 °C. Literatiir E.n: 160 °C
(Al-Zaydi ve ark., 2006). Verim: %83.

2-Kloro-N-(6-metilbenzo/d[tiyazol-2-il)asetamit

Oy

Yontem A’ya gore sentezlenmistir. Deneysel E.n: 181 °C. Literatiir E.n: 183 °C
(Bhargava ve Ram, 1965). Verim: %385.

2-Kloro-N-(6-metoksibenzo[d[tiyazol-2-il)asetamit

0)
IOssas

Yontem A’ya gore sentezlenmistir. Deneysel E.n: 187.4 °C. Literatiir E.n: 188 °C
(Bhargava ve Ram, 1965). Verim: %81.

2-Kloro-N-(6-florobenzo[d[tiyazol-2-il)asetamit

(0]
©1N\>_N)K/Cl
F s H

Yontem A’ya gore sentezlenmistir. Deneysel E.n: 185.8 “C. Verim: %84.

2-Kloro-N-(6-klorobenzo[d]tiyazol-2-il)asetamit

0)
ISssng
cl g M

Yontem A’ya gore sentezlenmistir. Deneysel E.n: 216.9 °C. Literatiir E.n: 218 °C
(Takahashi ve ark., 1957). Verim: %89.
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2-Kloro-N-(6-nitrobenzo[d[tiyazol-2-il)asetamit

0
J@:N\}N)K/Cl
O,N s H

Yoéntem A’ya gore sentezlenmistir. Deneysel E.n: 213 °C. Verim: %87.

2-Kloro-N-(5,6-dimetoksibenzold[tiyazol-2-il) asetamit

(0]
~ ODiN\}N )K/Cl
(@)
Yontem A’ya gore sentezlenmistir. Deneysel E.n:138.3 °C. Verim: %90.

2-Kloro-N-fenilasetamit

@Hﬁv p

Yontem A’ya gore sentezlenmistir. Deneysel E.n: 88 °C. Literatiir E.n: 87-91 °C
(Patel ve Chikhalia, 2006). Verim: %86.

2-Kloro-N-(4-metilfenil)asetamit

o Ef@

Yontem A’ya gore sentezlenmistir. Deneysel E.n: 104.5 °C. Literatiir E.n: 104 °C
(Schofield, 1927). Verim: %88.

2-Kloro-N-(4-metoksifenil)asetamit

0
\O OEJK/G

Yontem A’ya gore sentezlenmistir. Deneysel E.n: 122 °C. Literatiir E.n:121.5-122.5
°C (Jacobs ve Heidelberger, 1915). Verim: %84.

2-Kloro-N-(4-florofenil)asetamit

0
. @EJ\/CI

Yontem A’ya gore sentezlenmistir. Deneysel E.n: 131.8 °C. Literatiir E.n: 130 °C
(Julius ve ark., 1931). Verim: %91.
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2-Kloro-N-(4-klorofenil)asetamit

0
c14®—§J\/CI

Yontem A’ya gore sentezlenmistir. Deneysel E.n: 168 °C. Literatiir En: 169 °C
(Shah ve ark., 1987). Verim: %93.

2-Kloro-N-(4-nitrofenil)asetamit

0
OQNOE J\/Cl

Yoéntem A’ya gore sentezlenmistir. Deneysel E.n: 181 °C. Literatiir E.n: 182 °C
(Beckurts ve Frerichs, 1915). Verim: %89.

2-Kloro-N-(3,4-dimetoksifenil)asetamit

\O OEJ\/C]

Yontem A’ya gore sentezlenmistir. Deneysel E.n: 134 °C. Literatiir E.n:133.5-134.5
°C (Heidelberger ve Jacobs, 1919). Verim: %90.

Sekil 63. 1-7 Nolu Bilesiklere Ait Genel Kimyasal Yapi

N-(Benzold[tiyazol-2-il)-2-(4-((5,6-dimetoksi-1-okso-2,3-dihidro-1H-inden-2-
il)metil)piperidin-1-il)asetamit (1)

O
OO
~
N\)J\ /N

~o §_<SD
Yontem B’ye gore sentezlenmistir. Deneysel E.n: 193.1 °C. Verim: %89.
IR (ATR) Vmaks(em™): 3263 (N-H gerilim bandi), 1697 (Indanon C=0O gerilim
band1), 1681 (Amit C=0 gerilim bandi), 1593-1446 (C=C ve C=N gerilim
bandlar1), 1265 (C-N gerilim band1), 1033 (C-O gerilim bandi).
TH-NMR (500 MHz) (DMSO-de) & (ppm): 1.22-1.30 (3H, m,H3+Hs'), 1.47 (1H,
yayvan s,Hy+Hs), 1.63-1.71 (1H, m, H«), 1.72-1.75 (2H, m,H2>+He¢), 2.18-2.22

(2H, m, Ho+He), 2.66-2.69 (2H, m, H3), 2.90 (2H, t, J=11,60 Hz, -CH>-), 3.19 (2H,
s, -CH2CO-), 3.34 (1H, s, H2), 3.80 (3H, s, Cs-OCHs), 3.88 (3H, s, Cs-OCHs), 7.07
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(1H, s, Ha), 7.10 (1H, s, Hy), 7.32 (1H, t, J=7.20 Hz, Hs*), 7.45 (1H, t, J=7.60 Hz,
He), 7.75 (1H, d, J=7.95 Hz, He"), 7.99 (1H, d, J=7.95 Hz, H7*), 9.72 (1H, s, -NH-
).

13C-APT NMR (125 MHz) (DMSO-ds) 8 (ppm): 31.82 (1C, C3), 33.05 (2C,
C3+Cs), 33.82 (1C, Cs), 38.66 (1C, -CHa-), 45.22 (1C, C2), 53.72 (2C, C2+Cs),
56.08 (1C, Cs-OCH3), 56.40 (1C, Cs-OCH3), 62.21 (1C, -CH»-CO-), 104.46 (1C,
C4), 108.68 (1C, C7), 120.98 (1C, C), 122.18 (1C, C7), 124.03 (1C, Ce*), 126.59
(1C, Cs*), 128.91 (1C, Cra), 131.95 (1C, C7+a), 148.96 (1C, C3a), 149.19 (1C, Cé),
149.59 (1C, C3+a), 155.72 (1C, Cs), 158.00 (1C, C2), 170.24 (1C, -NH-CO-), 207.07
(1C, C1).

Elemental analiz: C2sH20N304S, Hesaplanan (%): C, 65.11; H, 6.10; N, 8.76; S,
6.68. Bulunan (%): C, 65.09; H, 6.11; N, 8.74; S, 6.66.

HRMS (ESI) (M+H)"(m/z):C26H20N304S i¢in Hesaplanan: 480.1952. Bulunan:
480.1959.
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DOPNA-LAB

IR AFFINITY-18
Item Value
|__lAcquired Date&Time 24.10.2015 13:55:48
| |Acquired by System Admini:
| _|Filename C:\Program Files (x86)\LabSolutionsiR\Datalbns tez maddelersaz.ispd
|| Spectrum name 5a2
Sample name Ni-5a
| _|Sample ID
Option
Comment FTIR Measurement
No. of Scans 20
Resolution 4 [em-1]
Apodization Happ-Genzel
250
%T |

0 | ] ! | | _l L
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500

FTIR Measurement cm-1
4 | 5a2
100—- — — S —
] - by
%T | ! B ol
@ Lo
@© T
75—-«1, S 23
]
]
50— - —
]

ma
w
S i I T i -

1

] |

[]-T—r T LB LI o e o e e : LSLENLEE O i B e e o e LB B o s e e i

4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

Sekil 64. Bilesik 1’e Ait IR Spektrumu
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. = w|~6E+08
A 4 £8
o mm el
| iyl S 1
| Fee+o8
|
f
Parameter Value _ I-SE+08
Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 83/
pdata/ 1/ ir
Title 5a 1H-NMR L4e+08
Origin UXNMR, Bruker Analytische Messtechnik GmbH
Owner root
Solvent DMSO | F4E+08
Pulse Sequence 2930 _
Acquisition Date 2015-05-11T12:45:00 i i
Modification Date L 4E+08
Temperature 297.9 |
0 Number of Scans 16
1 Spectrometer Frequency 500.13 |}3e+08
2 Spectral Width 10330.6
3 Lowest Frequency -2076.8
4 Nucleus H | 26408
5 Acquired Size 32768 |
6 Spectral Size 32768
[-2E+08
I+
I-2E+08
\ | F1E+08
|
+~5E+07
A _ _ L e
8 88 8588 188 BNY o e5ng ,ﬁ
s | e e e o= Fimed AnN N R em | -5E+07
T T T T T T T T L4 T T v T T T T T ¥ T T T T T T L
16 15 14 13 12 11 10 9 8 7 6 L} 4 3 2 1 0 1 2 3 -4
f1 (ppm)

Sekil 65. Bilesik 1°e Ait "TH-NMR Spektrumu



1240357
122.1899
120.9841
56.4041
56.0872
53.7267
33.8286
33.1562

33.0530

—131.9563
—128.9139
31.8286

~-126.5947

e

™
¢
—104.4675

—108.6815
—61.2140
—45.2266
—38.6656

i

g ¥ BRRER
8 & RAggg
[ VISP
| 1
|
1
Parameter Value
ita File Name C:f Users/ hpf Desktop/ NMR/ yozkay
BNS/ 84/ pdata/ 1/ 1r
de 5a APT-NMR
igin UXNMR, Bruker Analytische
Messtechnik GrribH
nner root
ivent DMSO
ilse Sequence jmod
xuisition Date 2015-05-11T15:19:46
adification Date
‘mperature 301.3
imber of Scans 2048
rectrometer Frequency 125.76
ectral Width 29761.9
west Frequency -2305.6
icleus 13C
quired Size 32768
rectral Size 32768
r T T T T T T
210 200 190 180 170 160 150

_..mm+cu_

~4E+07
-3E+07
—2E+07

-1E+07

-0

--1E+07

--2E+07

~-3E+07

—-4E+07

—-SE+07

--6E+07

—-7E+07

—-BE+07

—-9E+07

—-1E+0¢

| [-1E+0¢

| F-1E+DE

—-1E+0F

--1E+0¢

|--2E40¢
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Formula Predictor Report - 5a_1.led

Page 10f 1

Data File: C\L Data\A tez\ 5a_1.lcd
Elmt  Val & Min Max _Elmt Val. | Min Max _ Elmt | Val Min Max Use Adduct
H 1 10 40 (o] 2 1 4 ] ;] o ] H
c 4 12 30 F 1 o 0 Br 1 0 0
N 3 3 5 5 2 0 2
Emor Margin (ppm): 5 DEE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000

MSn Iso RI (%): 10.00 MSn Logic Mode: AND

Max Results: 500

Event#: 1 MS(E+) Ret. Time : 5.373 -> 5,467 Scan# : 807 -> 821

zauue?j
2.200e7
2.000e7
1.800e7
160067
1.400e7
1.200e7-
1.000e7-

4801

850

481.1986
482.1970

300.0 400.0

300.0 900.0

Measured region for 480.1959 m/z

100.0+ 480.1959

il
I i
Il

7L S |

=]

4821970

A

480.0 4805 3

4815 482.0 4825

481.0
CHH2ONIO4 S [M+H]+ : Predicted region for 480.1952 miz

100.0- 480.1952

482.1964

il

=

i-1

480.0 4805

4815 4820 4825 483.0 4835

Rank  Score Fomula

1 90.94 C26H2IN3IO4 S

Sekil 67. Bilesik 1’e Ait Kiitle Spektrumu

Meas. mz  Pred. mz Df (mDa)| Df. (ppm) Iso DBE
480.1959  480.1952 0.7 146 91.99 140
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N-(6-Metilbenzo[d[tiyazol-2-il)-2-(4-((5, 6-dimetoksi-1-okso-2,3-dihidro-1H-
inden-2-il)metil)piperidin-1-il)asetamit (2)

O
OO
-
N\)J\ /N
o §_<SD\
Yontem B’ye gore sentezlenmistir. Deneysel E.n: 205.5 °C. Verim: %87.

IR (ATR) Vmaks(em™): 3273 (N-H gerilim band1), 1695 (Indanon C=0 gerilim
bandi), 1680 (Amit C=0O gerilim bandi), 1593-1429 (C=C ve C=N gerilim
bandlari), 1257 (C-N gerilim band1), 1029 (C-O gerilim band1).

TH-NMR (500 MHz) (DMSO-d¢) & (ppm): 1.20-1.31 (3H, m,H3+Hs’), 1.45 (1H,
yayvan s,H3+Hs), 1.62-1.65 (1H, m, Hs"), 1.70-1.75 (2H, m,H>+Hs’), 2.17-2.22
(2H, m,H>+He¢"), 2.42 (3H, s, -CH3), 2.64-2.68 (2H, m, H3), 2.88 (2H, t, J=11.65
Hz, -CH>-), 3.26 (2H, s, -CH2-CO-), 3.35 (1H, s, H2), 3.80 (3H, s, Cs-OCHs), 3.87
(3H, s, C6-OCHa3), 7.07 (1H, s, Ha4), 7.10 (1H, s, H7), 7.26 (1H, dd, J=1.30 Hz ve
J=8.25 Hz, Hs"), 7.63 (1H, d, J=8.25 Hz, Hs), 7.77 (1H, d, J=1.30 Hz, H>), 9.72
(1H, s, -NH-).

13C-APT NMR (125 MHz) (DMSO-ds) 5 (ppm): 21.44 (1C, -CHz), 31.83 (1C,
C3), 33.05 (2C, C3+Cs), 33.15 (1C, C#), 40.02 (1C, -CHa-), 45.22 (1C, C2), 53.72
(2C, C2+Cs’), 56.08 (1C, Cs-OCH3), 56.40 (1C, C6-OCH3), 61.20 (1C, -CH»-CO-),
104.46 (1C, Ca), 108.67 (1C, C7), 120.62 (1C, C+), 121.78 (1C, Cr), 127.91 (IC,
Cs), 128.91 (1C, Cra), 131.10 (1C, Ca), 133.49 (1C, Cs»), 149.19 (1C, Cs), 149.93
(1C, C3a), 150.76 (1C, C3a), 155.71 (1C, Cs), 158.07 (1C, C2+), 170.08 (1C, -NH-
CO-), 207.06 (1C, C1).

Elemental analiz: C27H31N304S, Hesaplanan (%): C, 65.70; H, 6.33; N, 8.51; S,
6.49. Bulunan (%): C, 65.68; H, 6.31; N, 8.48; S, 6.50.

HRMS (ESI) (M+H)"(m/z):C27H31N304S i¢in Hesaplanan: 494.2108. Bulunan:
494.2109.
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DOPNA-LAB

IR AFFINITY-1S
Itemn Value
|__lAcquired Date&Time 24.10.2015 14:23:23
|__|Acquired by System Admini
|_|Filename C:\Program Files (x86}\LabSolutions\IR\Data\bns tez maddelersbl.is
|__|Spectrum name 5b1
Sample name Ni-5a
Sample ID
Option
C FTIR Measurement
No. of Scans 20
Resolution 4 [em-1]
Apodizati Happ-Genzel
%T
] |
100— — .
] |
] |
1 |
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

| N N -

50 7
25— ‘
] |
] |
00— A SR S e e e S B L L e e e e e ey o o R -F—.—---—S-
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FTIR Measurement cm-1
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a CRLLT TEREI T LR b ORI L L
|Fee+08
I
| [F8E+08
Parameter Value |
Data File Name Cif Users/ hp/ Desktop/ NMR/ yozkay BNS/ W [-8E+08
85/ pdata/ 1/ 1r i
Title 5b 1H-NMR 'F7e+08
Origin UXNMR, Bruker Analytische Messtechnik 1
GmbH | FFoE+08
QOwner root L
Solvent DMSO ﬁ ~6E+08
Pulse Sequence 2930 |
Acquisition Date 2015-05-12T06:03:25 _ -6E+08
Modification Date L
Temperature 298.0 | [~SE+08
0 Number of Scans 16
1 Spectrometer Frequency 500.13 | [F4E+08
2 Spectral Width 10330.6 _
3 Lowest Frequency -2076.8 | F4E+08
4 Nucleus 1H F
5 Acquired Size 32768 —4E+08
6 Spectral Size 32768
3E+08
|
I-2E+08
,,i -2E+08
| _
| [F2E+08
i
| _ ~1E+08
_ — | |-se+07
. | \ _ I
T T T T T T LSRN TR - T T 7 T T " T T T i T 3 T 1 T T T LI
16 15 14 13 12 11 10 8 7 4 3 2 1 0 =L -2 73 -4

6
f1 (ppm)

Sekil 69. Bilesik 2°ye Ait 'H-NMR Spektrumu
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| F-1E+07

~-2E+07

~-3E+07

| f-4e+07

=-5E+07

-6E+07

|f-7E+07

|F-8E+07

| [-9E+07

| -1E+0¢

[--1E+0€

[-2E+0F

o -
& 8 87 R8¢  HASN ER 83 NEES D & G o
0N W W - T mmm ~
| (NI SEAY N 4 O R
|
__ i3 i _
|
| It L |
| |
| 1Al I i i 1
I
Parameter Value L
Jata File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/
86/ pdata/ 1/ 1r
litle Sb APT-NMR
rigin UXNMR, Bruker Analytische Messtechnik
GmbH
dwner root
solvent DMSO
2ulse Sequence jmod
Acquisition Date 2015-05-12T07:02:11
viodification Date
femperature 301.1
Number of Scans 1024
spectrometer Frequency 125.76
Spectral Width 29761.9
-owest Frequency -2305.6
Nucleus 13C
\cquired Size 32768
Spectral Size 32768
___.,._l.l_,_____.__.ﬁ_|_|.,.,__._ |
210 200 190 180 170 160 150 140 130 120 110 i th..:u 90 80 70 60 50 40 w.: m_c __c .Mn

Sekil 70. Bilesik 2°ye Ait *C-APT NMR Spektrumu
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Fommula Predictor Repaort - 5b_2.led

Page 10of 1

Data File: C:\L Datal tez\5b_2.kcd
Elmt | Val. | Min Max Eimt_ Val. Min Max Elmt  Val. Min| Max Use Adduct
H 1 10 40 [s] 2 1 4 a 1 0 1] H
c 4 12 30 F 1 0 0 Br 1 0 V]
N 3 3 5 s 2 o 2
Emor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron lons: both

Apply N Rule: yes

HC Ratio: unlimited
Isotope RI (%) 1.00

Max Isotopes: 3

Use MSn Info: no
Isotope Res: 10000

MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time : 5547 -> 5.653 Scan# : 833 -> 849
1_3009?1
1.600e7-
1.400e74
1.200e74
1.000e7] 484.2109
£,000e64
6.000e6+ 4852134
4.000e61
496.2114
2.000e6-
0— - . - - - -
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
Measured region for494.2108 m/z
494.2109
100.0 -
50.0- |
| ‘ 4852134
|| | I
i \ IIL 496.2114
1 1
o LN e J N i JT\ i e
494.0 4945 495.0 4955 496.0 496.5 497.0 4975
C27 H31 N3 04 S [M+H]+ : Predicted region for 434.2108 miz
494.2108
100.0~
|
i
1 {
50.
i 4952139
|
| | N
| | fl 496.2122
1 I I A
494.0 4945 4950 4955 496.0 4965 497.0 4975
Rank Score! Formula llon Meas. m'z Pred. mz Df.(mDa)| Df. (ppm) Iso  DBE
1 8538 C27H3IN3 045 MeH+ 4542109 494.2108 0.1 020 8538 140

Sekil 71. Bilesik 2’ye Ait Kiitle Spektrumu
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N-(6-Metoksibenzold|tiyazol-2-il)-2-(4-((5,6-dimetoksi-1-okso-2,3-dihidro-1H-
inden-2-il)metil)piperidin-1-il)asetamit (3)

O

N N

o E_%Q
O_

Yontem B’ye gore sentezlenmistir. Deneysel E.n: 175 “C. Verim: %92.

IR (ATR) Vmaks(em™): 3275 (N-H gerilim bandi), 1697 (Indanon C=0 gerilim
bandi), 1681 (Amit C=0O gerilim bandi), 1602-1500 (C=C ve C=N gerilim
bandlari), 1259 (C-N gerilim band1), 1029 (C-O gerilim band1).

TH-NMR (500 MHz) (DMSO-d¢) & (ppm): 1.21-1.31 (3H, m,H3+Hs’), 1.45 (1H,
yayvan s,H3+Hs), 1.62-1.65 (1H, m, Hs"), 1.70-1.75 (2H, m,H>+Hs’), 2.17-2.22
(2H, m,H>+He), 2.64-2.69 (2H, m, H3), 2.90 (2H, t, J/=11.50 Hz, -CH>-), 3.39 (1H,
s, H2), 3.27 (2H, s, -CH2-CO-), 3.80 (3H, s, Cs-OCHas), 3.84 (3H, s, C¢»-OCH3),
3.87 (3H, s, C¢-OCH3), 7.03 (1H, dd, J=2.60 Hz ve J=8.80 Hz, Hs"), 7.07 (1H, s,
Hs), 7.10 (1H, s, Hy), 7.57 (1H, d, J=2.55 Hz, H7), 7.64 (1H, d, J=8.80 Hz, Hs"),
9.76 (1H, s, -NH-).

13C-APT NMR (125 MHz) (DMSO-ds) 5 (ppm): 31.84 (1C, C3), 33.16 (2C,
C3+Cs), 33.82 (1C, Cx), 39.86 (1C, -CHs-), 45.22 (1C, C2), 53.73 (2C, C2+Ce),
56.08 (1C, Cs-OCH3), 56.11 (1C, Ce-OCHs), 56.70 (1C, Cs-OCH3), 61.17 (1C, -
CH2-CO-), 104.46 (1C, C4), 105.26 (1C, Cs*), 108.68 (1C, C7), 115.38 (1C, Cr),
121.58 (1C, Cs), 128.91 (1C, C7a), 133.26 (1C, C77), 143.04 (1C, Ce*), 149.19 (1C,
Cs), 149.59 (1C, C3a), 155.72 (1C, C3a), 155.94 (1C, Cs), 156.64 (1C, C2+), 169.93
(1C, -NH-CO-), 207.06 (1C, C»).

Elemental analiz: C27H31N30s5S, Hesaplanan (%): C, 63.63; H, 6.13; N, 8.25; S,
6.29. Bulunan (%): C, 63.61; H, 6.12; N, 8.24; S, 6.30.

HRMS (ESI) (M+H)* (m/z):C27H31N30sS i¢in Hesaplanan: 510.2057. Bulunan:
510.2054.
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DOPNA-LAB

IR AFFINITY-1S
| Item Value
| _|Acquired Date&Time 24.10.2015 14:28:17
| |Acquired by System Administrator
| [Filename C: ram Files (xB6)\LabSolutions\IR\Data\bns tez maddeler\5c1.is
Spectrum name 5c1
Sample name Ni-5a
ample ID
Option
Comment FTIR Measurement
No. of Scans 20
Resolution 4 [cm-1]
L_[Apodization Happ-Genzel
200—— i _
%T | | .
| .- |
0— |
4000 3500 2500 2000 1750 1250 1000 750 500

FTIR Measurement

|
S5c1 —|
100 j | : |
] |
%T '
] |
75—
: |
1 |
] |
50 —_'! I
] |
I |
25— |
0——! R e T T 1—|—L-v—|—|—v—i— T LA A e o e o o4 1 -
402-?_ = 3500 2000 1750 1250 1000 750 500
Measurement cm-1
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—9.7564

7.6540
7.6364
7.5834
7.5783
7.0718
7.0532
7.0480
7.0356
7.0304
3.8755
3.8193
3.8009
17513
1.7164
1.7081
1 1.6525
L1.6279
L 1.4625
L1.4570
L1.4477
1.3400
13323
|1.3085
1.3042
1.2922
L 1.2838
-1.2762
F1.2724
-1.2659
-1.2561
11.2446
-1.2248
L1.2186
L1.2015

L13152

i

rmém

a—7.1024

E

—33922
—3.2225
26589
—2.5052
—2.1759

f
%

Parameter
Data File Name

Title
Origin
Owner
Solvent
Pulse Sequence
Acquisition Date
Modification Date
Temperature

0 Number of Scans

Value
C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 87/
pdata/ 1/ 1r
5c 1H-NMR
UXNMR, Bruker Analytische Messtechnik GmbH
root
DMSO
zg30
2015-05-12T07:12:11

298.5
16

1 Spectrometer Frequency 500.13

[-6E+08

-5E+08

_ (~4E+08
| [F4E+08
_ 4E+08
|[F3E+08
| F2E+08
-2E+08
I~2E+08
7 -1E+08

7 I-5E+07

1.00
1.00
1.05+
1.04
338

ﬁla

2 Spectral Width 10330.6
3 Lowest Frequency -2076.8
4 Nucleus 1H
5 Acquired Size 32768
6 Spectral Size 32768
A
8
T T T T T T T X T = T
16 15 13 12 11 10 9
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1
Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/
88/ pdata/ 1/ 1r
2 Title 5¢ APT-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik
GmbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence jmod
7 Acquisition Date 2015-05-12T09:03:50
8 Modification Date
9 Temperature 301.4
10 Number of Scans 2048
11 Spectrometer Frequency 125.76
12 Spectral Width 29761.9
13 Lowest Frequency -2305.6
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 32768
f
|
|
|
|
T v T T ¥ T 13 T Y 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 - M_ww_dv 9 80 70 60 50 40 30 20 10 -10

ﬁmm.vn_m

| [F5E+07

~-5E+07

~-1E+0¢

—-2E+0€

I--2E+0¢

[--2E+0¢

-3E+0€

[--4E+0E
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Formula Predictor Repor - 5c_3.Jed Page 10of1

Data File: C\L Data\A tez\ 5¢_3.lcd

Eimt  Val | Min| Max _Elmt |Val| Min Max _Elmt | Val M
H

in_ Max Use Adduct
H 1 10 40 o] 2 1 5 a 1 0 ]
o 1]

c 4 12 30 F 1 o a Br 1
N 3 3 5 5 2 o 2
Emor Margin (ppm): 5 DEE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500

Event¥#: 1 MS(E+) Ret Time : 5.373 -> 5.547 Scan# : 807 -> 833

1.600e7]
1.400e7]
1.200e74
1.000e71 510,ros4
8.000e6
6.000e6- 511.2091
4.000e64
5122070
2.000e67
ol y L . 1| y
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 800.0 J
Measured region for 510.2054 m/z
. 510.2054
|
50.0- | ‘
| 511.2091
| ‘ |'|I
[\ Il 5122070
M
o .—J \/f\_:-——-l-n. —— F 1N = ; JJT\ " o
510.0 5105 511.0 5115 512.0 5125 513.0 5135
€27 H31 N3 05 S [M+H]+ : Predicted region for 510.2057 miz
10.2057
100.0- ETo.a07
|
Ii
50.04 |
| | 511.2088
f *
i
| M il 512.2072
| i
cr s did . il il PN
510.0 5105 511.0 511.5 512.0 5125 513.0 5135
Rank Score' Fommula (M) llan Meas. m'zl Pred. iz Df. (mDa)l Di | Iso DBE
1 97.37 C27TH3IN3 05§ M+ 510.2054  510.2057 3 059 §7.37 140
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N-(6-Florobenzold]tiyazol-2-il)-2-(4-((5,6-dimetoksi-1-okso-2,3-dihidro-1H-
inden-2-il)metil)piperidin-1-il)asetamit (4)

0)
OO
-
N\)J\ /N
o N D\
S
Yoéntem B’ye gore sentezlenmistir. Deneysel E.n: 212.5 °C. Verim: %88.

IR (ATR) Vmaks(em™): 3265 (N-H gerilim bandi), 1701 (indanon C=0 gerilim
bandi), 1676 (Amit C=0O gerilim bandi), 1604-1456 (C=C ve C=N gerilim
bandlari), 1199 (C-N gerilim band1), 1124 (C-O gerilim band1).

TH-NMR (500 MHz) (DMSO-de) & (ppm): 1.20-1.28 (3H, m,Hs+Hs'), 1.45 (1H,
yayvan s,Hs+Hs), 1.65-1.66 (1H, m, Ha), 1.70-1.75 (2H, m,Ho+He¢), 2.17-2.21
(2H, m,Ho+He), 2.64-2.68 (2H, m, H3), 2.89 (2H, t, J=11.55 Hz, -CH>-), 3.22 (2H,
s, -CH2C0-), 3.39 (1H, s, H2), 3.79 (3H, s, C-OCH3), 3.87 (3H, s, Cs-OCH3), 7.06
(1H, s, Ha), 7.09 (1H, s, Hy), 7.27-7.32 (1H, m, H), 7.74-7.77 (1H, m, Hs"), 7.89-
7.91 (1H, m, Hs*), 9.75 (1H, s, -NH-).

BC-APT NMR (125 MHz) (DMSO-ds) 8 (ppm): 31.80 (1C, C3), 33.09 (2C,
C3+Cs), 33.80 (1C, Cs), 40.02 (1C, -CHa-), 45.21 (1C, C2), 53.71 (2C, C2+Cs),
56.08 (1C, Cs-OCH3), 56.39 (1C, C6-OCH3), 61.14 (1C, -CH2-CO-), 104.46 (1C,
C4), 108.53 (1C, C7), 120.04 (1C, C#), 122.12 (1C, C77), 123.59 (1C, Cs>), 128.91
(1C, Cra), 131.79 (1C, Cr), 133.15 (1C, Cs*), 148.03 (1C, Cs), 149.19 (1C, Cs),
149.59 (1C, Csa), 155.71 (1C, Cs=a), 158.74 (1C, C27), 170.31 (1C, -NH-CO-),
207.06 (1C, C1).

Elemental analiz: C26H2sN304FS, Hesaplanan (%): C, 62.76; H, 5.67; N, 8.44; S,
6.44. Bulunan (%): C, 62.75; H, 5.66; N, 8.42; S, 6.43.

HRMS (ESI) M+H)* (m/z):C26H2sN304FS i¢in Hesaplanan: 498.1857. Bulunan:
498.1862.

F
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DOPNA-LAB

IR AFFINITY-1S
Item Value

|__|Acquired Date&Time 24.10.2015 14:31:36

Acquired by System Administrator
___'ﬁenama C:\Program Files (x86)\LabSolutions\IR\Datalbns tez maddelensdi.ispd

Spectrum name 5d1

Sample name Ni-5a

Sample ID

Option

Comment FTIR Measurement

No. of Scans 20

Resaluti 4 [em-1]

ization Happ-Genzel

%T

L

o —

0—t
4000 3500

FTIR Measurement

2500 2000 1750 1500 1250 1000 750

100

~J
w

wm
(=1
TRI T N R T |

r
(4)]
ol

-

(i

4000 3500

FTIR Measurement

T LA o e o e i . T e |

—— T T —
2000 1750 1500 1250 1000 750
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7.9181
79127
7.9007
7.8953
7.7743
7.7647
7.7566
7.7469
7.3206
7.3025
7.2972
7.2844
7.2790
7.0995
7.0695
3.8745
3.7998
—3.3918
—3.2188

—9.7485
_~2.6628
—2.5053
—2.1776

|
|

Parameter
Data File Name

Title
Origin

QOwner
Solvent
Pulse Sequence
Acquisition Date
Modification Date
Temperature

0 Number of Scans

Value
C:/ Users/ hp/ Desktop/ NMR/ yozkay
BNS/ 89/ pdata/ 1/ 1r
5d 1H-NMR

UXNMR, Bruker Analytische
Messtechnik GrrbH

root

DMSO

zg30
2015-05-12T10:50:35

297.9
16

1 Spectrometer Frequency 500.13

=
=
=
=
A

1.n—L >
1.00~

1.03 —==
107
1.06
1.09
216 ==
2.2
110
117
339

2 Spectral Width 10330.6

3 Lowest Frequency -2076.8

4 Nucleus 1H

5 Acquired Size 32768

6 Spectral Size 32768
T T T T T T T T
16 15 14 13 12 11

@ -

-8E+08

(~BE+08

—7E+08

[-6E+08

||eE-+08

| [F6E+08

-5E+08

4E+08

4E+08

-4E+08

' |-3e+08

| |F2E+08

2E+08

[-2E+08

-1E+08

~5E+07

—0

-SE+07
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Q 5 NG P28 828hSw £ WoE & B Sean [ae=08
2 4 dF #88 GR5ENE g2 8 830 & g ERgE
~ o od 1 PAY Mmoo nNg g RSk o4 & afdad |
= ~ W T T MM NN A (=] ™ 0w M wn m oo 1
| ] 0 LIS 00890049 =8 & BBRRB ¢ ¢ 8Ras 3
&= 9y 1] P P A i W
| |Fse+07
|
| | L
f W Lo
i R | i I |
[ |
! F-se+0z
Parameter Value i
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/
yozkay BNS/ 90/ pdata/ 1/ 1r | [-1E+0¢€
2 Title 5d APT-NMR |
3 Origin UXNMR, Bruker Analytische I
Messtechnik GmbH ,
4 Owner root | -2E+0e
5 Solvent DMSO
6 Pulse Sequence jmad |
7 Acquisition Date 2015-05-12T11:48;55 -2E+0e
8 Modification Date |
9 Temperature 301.2
10 Number of Scans 1024
11 Spectrometer Frequency 125.76 | [2EH0E
12 Spectral Width 29761.9 |
13 Lowest Frequency -2305.6 ,
|
14 Nucleus 13C |L3g 406
15 Acquired Size 32768 W
16 Spectral Size 32768 L
_ —-4E+0¢
| F-4E+0¢
J
R T ¥ T ¥ T T T T T T . T T T 3 T L T T T T T T T y T x 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)
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Formula Predictor Repon - 5d_4.lcd

Data File: C\L Datal tez\ 5d_4.led
Elmt | Val. Min/
H 1 10
[ 4 12
N 3 3

Elmt_ Va
a 1
1

Br

Elmt  Val Min Max
5] 2 E
F 1 1
s 2 2

oo x5

Emor Margin (ppm): 5
HC Ratio: unlimited
Max Isotopes: 3
MSn Iso RI (%) 10.00

Apply N Rule: yes
Isotope RI (%) 1.00
MSn Logic Mode: AND

oe;

| Max
o
0

DBE Range: -2.0 - 1000.0

Use Adduct
H

Electron lons: both

Use MSn Info: no
Isotope Res: 10000
Max Results: 500

Page 1af 1

Event#: 1 MS(E+) Ret Time:5.333->5.613 Scan#: 801-> 843

1.100e7
1.000e74
9.000e6
8.000e6+
7.000e6-
6.000e6+
5.000e6+
4.000e6+
3.000e6+
2.000e6+
1.000e6-

0 1 N

488,

499.1891
500.1876

|

~100.0 200.0

500.0

600.0

Measured region for 4981862 m/z
4881
100.0+ 98.1862

50.04

| I
i ezl 7 onee S S O _J||I\ =

500.1876
Jl

o

498.0

500.0 500.5

C26 H28 N3 04 F S [M+H]+ : Predicted region for 498.1857 m/z
498.1857

|DD.D]

|

=]

500.1369

A

498.0 4985

Rank Score Formula

4955 500.0
Meas. m'z|

2 9318 C26H2EN3O4F S
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N-(6-Klorobenzold]tiyazol-2-il)-2-(4-((5,6-dimetoksi-1-okso-2,3-dihidro-1H-
inden-2-il)metil)piperidin-1-il)asetamit (5)

0O
O]
-
N\)J\ /N
o N D\
S
Yoéntem B’ye gore sentezlenmistir. Deneysel E.n: 171.7 °C. Verim: %84.

IR (ATR) Vmaks(em™): 3292 (N-H gerilim bandi), 1705 (indanon C=0 gerilim
bandi), 1676 (Amit C=0O gerilim bandi), 1593-1444 (C=C ve C=N gerilim
bandlari), 1261 (C-N gerilim band1), 1033 (C-O gerilim band).

TH-NMR (500 MHz) (DMSO-de) & (ppm): 1.21-1.30 (3H, m,H3+Hs’), 1.45 (1H,
yayvan s,H3+Hs’), 1.62-1.65 (1H, m, Hs), 1.70-1.75 (2H, m,H2+Hs’), 2.18-2.22
(2H, m,H>+He’), 2.65-2.69 (2H, m, H3), 2.90 (2H, t, /=11.70 Hz, -CH2-), 3.22 (2H,
s, -CH2CO-), 3.35 (1H, s, H2), 3.80 (3H, s, Cs-OCH3), 3.87 (3H, s, Ce-OCH3), 7.07
(1H, s, Ha), 7.10 (1H, s, H7), 7.46 (1H, dd, J=2.20 Hz ve J=8.60 Hz, Hs), 7.74 (1H,
d, /=8.60 Hz, Hs"), 8.14 (1H, d, J=2.15 Hz, H7»), 9.74 (1H, s, -NH-).

13C-APT NMR (125 MHz) (DMSO-ds) 8 (ppm): 31.78 (1C, C3), 33.08 (2C,
C3+Cs), 33.80 (1C, Cs), 40.02 (1C, -CHa-), 45.21 (1C, C2), 53.70 (2C, C2+Cs),
56.08 (1C, Cs-OCH3), 56.39 (1C, Cs-OCH3), 61.15 (1C, -CH2-CO-), 104.45 (1C,
C4), 108.66 (1C, C7), 121.91 (1C, C#), 122.18 (1C, C7), 126.94 (1C, Cs>), 128.91
(1C, C7a), 131.33 (1C, Cra), 133.66 (1C, Ce*), 147.66 (1C, Cs), 149.18 (1C, Cs),
149.59 (1C, Csa), 155.71 (1C, Cs=a), 158.90 (1C, C27), 170.43 (1C, -NH-CO-),
207.06 (1C, C1).

Elemental analiz: C26H28N304SCl, Hesaplanan (%): C, 60.75; H, 5.49; N, 8.17; S,
6.24. Bulunan (%): C, 60.73; H, 5.48; N, 8.18; S, 6.25.

HRMS (ESI) (M+H)" (m/z):C26H28N304SCl ig¢in Hesaplanan: 514.1562. Bulunan:
514.1562.

Cl
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DOPNA-LAB

IR AFFINITY-1S
Item Value
|__|Acquired Date&Time 24.10.2015 14:34:54
| _|Acquired by System Administrator
| _[Filename C:\Program Files {x86)\LabSolutions\IR\Data\bns tez maddelerbel s
| _|Spectrum name Sel
Sample name Ni-5a
Sample ID
Option
C nt FTIR
No. of Scans 20
Resolution 4 [em-1]
|Agodization Happ-Genzel
;| T
100— — .- I
%T ]

0
4000 3500 3000
FTIR Measurement

2500 2000 1750 1500 1250 1000 750 500

{ |
150 |
%T ] |
125 | -
] |
100 ! | |
. ¢ 8ig |
e S ken [
] 8 23
ol | ¢_
|
3 |
25— — =4 355
|
D:I—r—.—.—.—'— | = - i :_",-H

I |r--.|--.._'u'.-.',-.-'.'-.---'.-'. T T
4000 3500 3000 2500 2000 1 7|50 1 SIOO 1 2|50 10|00 ?SIO 500

FTIR Measurement
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3.8743

3.7994
—3.3450
—3.2173
28993

—2.6538

E

S

2:5&93
15051

1.7304

1.7206

17125

1.7042

1.6495

1.6245
-1.4607
L 1.4543
L 1.3389
L1.3312
L1314
| 1.3076
L1.2890
1.2836
L1.2794
-1.2722
- 1.2677
11.2618
H1.2511
L1.2410
F1.2236

F1.2173

X
L

—6E+08

~6E+08

FSE+08

| |F4E+08

F4E+08

-4E+08

| F3E+08

~2E+08

-2E+08

-2E+08

1E+08

| [-SE+07

200—

2.05

-0

V [--5E+07

w O NS
RS g in
o BB NN NN
I =
Parameter Value
Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 93/
pdata/ 1/ 1r
Title 5e-2 1H-NMR
Origin UXNMR, Bruker Analytische Messtechnik GmbH
Owner root
Solvent DMSO
Pulse Sequence 2930
2015-05-13T10:55:02
Modification Date
Temperature 298.1
0 Number of Scans 16
1 Spectrometer Frequency 500.13
2 Spectral Width 10330.6
3 Lowest Frequency -2076.8
4 Nucleus 1H
5 Acquired Size 32768
6 Spectral Size 32768
I
A
! 11k
p S oo oo
T * T T Y T T T T » T x T < T
16 15 13 12 11 10 8 7

6
f1 (ppm)
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g § BREEF  §RiIER @ BBSE S % g8sp
= S @18 dom B 8 ¥ 4 MBR § 3§ 8I8K
] =) da My Lud a0 o s 0 (= T BRH ¥ ¢ mrdd
| [T TP 11 = R R b

LaE+08

1E+08

--5E+07
| F-1E+0€
Parameter Value | I
1 Data File Name Ci/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 94/ pdata/ 1/ 1r ~-2E+0¢
2 Title 5e-2 APT-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik GmbH [--2E+0¢
4 Owner root _
5 Solvent DMSO | |-2E408
6 Pulse Sequence jmod |
7 Acquisition Date 2015-05-13T11:52:28 |
- | [--3E+0€
8 Modification Date |
9 Temperature 301.2
10 Number of Scans 1024
11 Spectrometer Frequency 125.76 i
12 Spectral Width 29761.9 [--4E+0€
13 Lowest Frequency -2305.6 ” E
14 Nucleus 13C | -4E+0¢
15 Acquired Size 32768 I
16 Spectral Siz 327
iz s £ {|-5E+0e
|
It
| --6E+0E
_ —-6E+08
_ --6E+0E
|
T X T | P T T ¥ T T T T T T i T T T L T S S T T T ¥ T J T T T T
210 200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)

k 5°e Ait 3C-APT NMR Spektrumu
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Fonmula Predictor Report - 5e_5.lcd

Page 10f 1

Data File: Ci\L Data\ tez\5e_5.lcd
Elmt |Val | Min| Max _Eimt | Val. | Min Max _Emt | Val| Min Max _  UseAdduct
H 1 10 40 o] 2 1 5 (&} 1 0 1 H
c 4 12 30 F 1 0 ] Br 1 Q 0
N 3 3 5 s 2 0 2
Emor Mamin (ppmk 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope Rl (%): 1.00 Isotope Res: 10000
MSn Iso Rl (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time: 5.493 -> 5893 Scan# : 825 -> 885
6.500e6-
6.000e6-
5.500e6+
5.000e6+
4.500e6+
4.000e64 514.1562
3.500e6
3.000e6
2.500e6- 516.1543
2.000e6- 515.1585
1.500e6 517.1562
1.000e6+
5.000e5+ | L
1000 200.0 300.0 400.0 5000 600.0 700.0 800.0 900.0
Measured region for 514.1562 m/z
514.1562
100,01
,I
50.04 | 516.1543
| | 515.1585 [
| ! i || |I
| ] M Ml 517.1562
|| \ I I J\
i
o e N ae el SN Lo : JIN _JI
514.0 5145 515.0 5155 516.0 516.5 517.0 517.5
C26 H28 N3 04 S O [M+H]+ : Predicted region for 514.1562 miz
J A
i 01 514.1562
. I
I
]
|
50.0+ |
| | 516.1542
| | 515.1582 I
| | I I|
Il | '|| | II 517.1566
il |
514.0 514.5 515.0 515.5 516.0 516.5 517.0 517.5
Rank  Score Formula [lon Meas. m'z Pred. m'z Df (mDa)l Df | _Iso. DBE
1 81.07 C26H28N3 045 Q1 [M+H]+ 514.1562  514.1562 0.0 0.00 81.07 14.0
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N-(6-Nitrobenzold[tiyazol-2-il)-2-(4-((5,6-dimetoksi-1-okso-2,3-dihidro-1H-
inden-2-il)metil)piperidin-1-il)asetamit (6)

0

OO A A

N N

o RS}
NO,

Yontem B’ye gore sentezlenmistir. Deneysel E.n: 132.4 °C. Verim: %89.

IR (ATR) Vmaks(em™): 3296 (N-H gerilim bandi), 1712 (Indanon C=0O gerilim
band1), 1695 (Amit C=0 gerilim bandi), 1506-1440 (C=C ve C=N gerilim
bandlar1), 1126 (C-N gerilim band1), 1037 (C-O gerilim bandi).

TH-NMR (500 MHz) (DMSO-de) & (ppm): 1.25-1.31 (3H, m,Hs+Hs'), 1.48 (1H,
yayvan s,Hs+Hs), 1.64-1.67 (1H, m, Ha), 1.70-1.77 (2H, m,H>+He'), 2.26-2.30
(2H, m,H>+He), 2.66-2.69 (2H, m, Hz), 2.96 (2H, t, J=11.20 Hz, -CH>-), 3.25 (2H,
s, -CH2C0-), 3.46 (1H, s, H2), 3.80 (3H, s, Cs-OCHs), 3.87 (3H, s, Cs-OCHs), 7.07
(1H, s, Ha), 7.10 (1H, s, Hy), 7.87 (1H, d, J=8.95 Hz, Hs"), 8.28 (1H, dd, J=2.40 Hz
ve J=8.90 Hz, Hs"), 9.03 (1H, d, J=2.40 Hz, H»), 9.77 (1H, s, -NH-).

13C-APT NMR (125 MHz) (DMSO-ds) 8 (ppm): 32.71 (1C, C3), 33.84 (2C,
C3+Cs), 33.87 (1C, C#), 40.02 (1C, -CHs-), 45.19 (1C, C2), 53.60 (2C, C2+Ce),
56.08 (1C, Cs-OCH3), 56.40 (1C, Cs-OCH3), 59.98 (1C, -CH»-CO-), 103.76 (1C,
C4), 108.67 (1C, C7), 120.83 (1C, C), 122.16 (1C, C7), 127.31 (1C, Cs*), 128.84
(1C, C7a), 131.48 (1C, Cra), 133.42 (1C, Ce*), 148.61 (1C, Cs), 149.36 (1C, Cs),
149.63 (1C, Csa), 155.67 (1C, C3), 156.28 (1C, C2), 177.53 (1C, -NH-CO-),
207.58 (1C, C1).

Elemental analiz: C2sH2sN4O6S, Hesaplanan (%): C, 59.53; H, 5.38; N, 10.68; S,
6.11. Bulunan (%): C, 59.51; H, 5.39; N, 10.66; S, 6.10.

HRMS (ESI) (M+H)" (m/z):C26H2sN4OsS i¢in Hesaplanan: 525.1802. Bulunan:
525.1806.
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DOPNA-LAB

IR AFFINITY-1S
Item Value
Acquired Date&Time 24.10.2015 14:40:06
| _|Acquired by System Admini
| [Filename C:\Program Files (x86)\LabSolutions\IR\Data\bns tez maddeler'sti .ispd
Spectrum name 5f1
Sample name Ni-5a
Sample ID
Optien
Comment FTIR Measurement
No. of Scans 20
|__|Resolution 4 [em-1]
L Apodization Happ-Genzel
T
1
100 ——— v
%T ]
4
ﬂ —_

FTIR Measurement

4000 3500 3000

2500 2000 1750 1500

1250 1000 750 500

%T |

~J
w

i1 ) |_l_ 1 1 _|__[ -1

w
o

(3]
&
zi

y -

0

|
4000 3500 300

FTIR Measurement

T

2500 2000 1750

1500
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9.0386
9.0337
8.2863
8.2685
7.8872
7.8693
7.1031
7.0709
3.8761
')':no
—1.7702
- 1.7354
L1.7250
L1.7178
-1.7094
- 1.6744
L 1.6491
1.4871
-1.3434
L1.3374
L 1.3108
L13117
-1.2995
L1.2004
£1.2795
112728
L1.2636
b1.2531
11,0803
L1.0663
L1.0522

ﬁwmium

—3E+08

—o7662
=—3.8008
_-3.4581
—32531
_-2.9681
_~2.6678
—2.2662
17618
B-1.7529

4-1.7446

<
v
X
<L
b6

Parameter
Data File Name
Title
Origin
Owner
Solvent

Pulse Sequence
Acquisition Date
Moadification Date
Temperature

0 Number of Scans

Value
C:/ Users/ hp/ Desktop/ NMR/ yozkay
BNS/ 95/ pdata/ 1/ 1r
5f 1H-NMR

UXNMR, Bruker Analytische Messtechnik
GmbH

root

DMSO

zg30
2015-05-13T12:11:30

298.4
16

1 Spectrometer Frequency 500.13

2 Spectral Width

3 Lowest Frequency

4 Nucleus
5 Acquired Size
6 Spectral Size

10330.6
-2076.8
1H
32768
32768

—

-3E+08

I-3E+08

-3E+08

~2E+08

2E+08

| [F2E+08

| [F2E+08

~2E+08

~1E+08
1E+08
-1E+08
| |-8E+07
[-6E+07
| F4E+07

F2E+07

10— >
093 —= b
0.95—
=
o=
L13—=
214—=
235—=
2.18—=
210—=

0.78 —=
0.97
086
3.03
3.00
218
1.02
1.26
342

_|o

[--2E+07

o -
@ -
s
w =
~
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—207.5880

2 o moar @ o ™o m
N RBREEE  Hr §R NG
| N NI A Sl

1
2
3
4
5 Solvent
5
7
3
3

Parameter Value
Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 96/ pdata/ 1/ 1r
Title 5f APT-NMR
Origin UXNMR, Bruker Analytische Messtechnik GmbH
Owner root
DMSO
Pulse Sequence jmod
Acquisition Date 2015-05-13T13:07:53
Modification Date
Temperature 301.4
10 Number of Scans 1024
11 Spectrometer Frequency 125.76
12 Spectral Width 29761.9
13 Lowest Frequency -2305.6
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 32768
T - T

—108.6785
—103.7639

—59.9890
56.4060
¥56,0876
53,6051
—45.1965

L3

40.0278
39.6913
33.8718
33.8425
32.719%

T T T ¥ T T * T T

180 170 160 150 140 130 120

T
110

T T ¥ T T T T T T ¥
100 90 80 70 60 50
f1 (ppm)

-1E+08

~-1E+0¢E

--2E+0E

~-3E+0¢

[--4E+0€E

[—-5E+0€E

(-6E+0€

--7E+0¢

I--BE+0¢

-9E+0g
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Formuta Predictor Repon - 5f_6.lcd Page 1of1

Data File: C\ LabSolutions| Data\Analiz\bns\ tez\ 5_6.lcd

H 1 10 40 o 2 1 [ =]
c 4 12 30 F 0 o Br

Elmt  Val | Min| Max _Elmt  Val| Min Max _Elm | Val M
1
1 1
N 3 3 5 s 2 0o 1

in|_Max Use Adduct
1] 1 H
0 0

Emor Margin (ppm): 5 DEE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Resuits: 500

Event#: 1 MS(E+) Ret. Time: 5.400 -> 5.680 Scan# : 811 -> 853

1.400e6~ 525.1806

526.1834

2.000e5- 347.2305
T W P TRETY |

L Tio00 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0

Measured region for 525, 1806 m/z
it 5251806 —‘

4.000e5- r 527.1811

Il 526.1834
J I| |1!
M\ il 527.1811
L o I_)||\/1-~“--._.-o--. b "|I . J'![\ . T
525.0 525.5 526.0 5265 527.0 5275 528.0 528.5
C26 H28 N4 06 S [M#H]» : Predicted region for 525.1802 miz
5251
IOD.D] 802
||
50.0{ |
1 | . 5261832
]
| I
| i 527.1816
I| | I I
W 1 | S N | - || e
525.0 525.5 526.0 526.5 527.0 5275 528.0 528.5
Rank Score Formula (M) {lon __Meas m'z Pred. m'z Of (mDa)| Df. (ppm) Iso.  DBE
1 93.90 CI6H28N4 0B S M+H» 5251806 525.1802 04 076 9380 150
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N-(5,6-Dimetoksibenzo[d]tiyazol-2-il)-2-(4-((5,6-dimetoksi-1-okso-2,3-dihidro-
1H-inden-2-il)metil)piperidin-1-il)asetamit (7)

SO

N N o)

~0 H_%H N
O/

Yontem B’ye gore sentezlenmistir. Deneysel E.n: 136.5 °C. Verim: %82.

IR (ATR) Vmaks(em™): 3263 (N-H gerilim bandi), 1695 (Indanon C=0O gerilim
band1), 1683 (Amit C=0 gerilim bandi), 1539-1435 (C=C ve C=N gerilim
bandlar1), 1201 (C-N gerilim band1), 1159 (C-O gerilim bandi).

TH-NMR (500 MHz) (DMSO-ds) & (ppm): 1.20-1.30 (3H, m,Hs+Hs"), 1.45 (1H,
yayvan s,Hs+Hs'), 1.62-1.65 (1H, m, Ha'), 1.70-1.77 (2H, m,H2+Hs"), 2.17-2.21
(2H, m,H>+He), 2.65-2.69 (2H, m, Hz), 2.89 (2H, t, J=11.60 Hz, -CH>-), 3.18 (2H,
s, -CH2C0-), 3.31 (1H, s, H2), 3.80 (3H, s, Cs-OCHs), 3.81 (3H, s, Cs-OCHz), 3.83
(3H, s, Cs-OCHs), 3.87 (3H, s, Cs-OCH3), 7.07 (1H, s, Ha), 7.10 (1H, s, Hy), 7.30
(1H, s, Hs), 7.55 (1H, s, H7), 9.78 (1H, s, -NH-).

13C-APT NMR (125 MHz) (DMSO-ds) 8 (ppm): 31.85 (1C, C3), 33.08 (2C,
C3+Cs), 33.15 (1C, Cx), 39.68 (1C, -CHa-), 45.22 (1C, C2), 53.73 (2C, C2+Ce'),
56.08 (1C, Cs-OCH3), 56.12 (1C, Cs-OCHs), 56.33 (1C, Cs-OCH3), 56.46 (1C,
Cs-OCH3), 61.12 (1C, -CH»-CO-), 104.03 (1C, C4), 104.26 (1C, Cs), 104.46 (1C,
C7), 108.67 (1C, C7), 123.38 (1C, Cr), 128.91 (1C, C7a), 142.47 (1C, Cs»), 142.95
(1C, Cs*), 148.56 (1C, Cs), 149.42 (1C, Ca), 150.28 (1C, C3+), 155.72 (1C, Cs),
156.40 (1C, C27), 169.61 (1C, -NH-CO-), 207.07 (1C, C)).

Elemental analiz: C2sH33N306S, Hesaplanan (%): C, 62.32; H, 6.16; N, 7.79; S,
5.94. Bulunan (%): C, 62.30; H, 6.17; N, 7.80; S, 5.93.

HRMS (ESI) M+H)* (m/z):C2sH33N306S i¢in Hesaplanan: 540.2163. Bulunan:
540.2163.
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DOPNA-LAB

IR AFFINITY-1S
Itern Value
| |Acquired Date& Time 24.10.2015 14:44:40
Acquired by System Administrator
:_Filename C:\Program Files (x86)\LabSolutionsUR\Data\bns tez maddeler\5g2.ispd
Spectrum name 5g2
ample name Ni-5a
Sample ID
Option
Comment FTIR Measurement
No. of Scans 20
Resolution 4 [em-1]
odization Happ-Genzel
5 |
%T :I S——
0—=— - - ]
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1
1 F 52 —T]
q |
2(}0—'I | | et
4 | |
%T ] | |
150 —: |.|
] |
] |
100j = - - - e
1 g R
4 © aglf
50— R3S
b
..|
]
T
0—

,—1—II
4000 3500 3000 2500 2000
FTIR Measurement
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- e RS AR e g el st ol el S ol il el e e
| AN e =S TON T e
rarameter Value
Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 97/ pdata/
1 1r __
Title 59 1H-NMR
Origin UXNMR, Bruker Analytische Messtechnik GmbH
Owner root
Solvent DMSO
Pulse Sequence zg30
Acquisition Date 2015-05-13T13:58:12
Modification Date
Temperature 298.3
0 Number of Scans 16
1 Spectrometer Frequency 500.13
2 Spectral Width 10330.6
3 Lowest Frequency -2076.8
4 Nudleus 1H i
5 Acquired Size 32768
6 Spectral Size 32768 7
(! |
| [
/ M |
A i g}\\ _ 1
|
f [ 1Y X yivy ¥ Hae |
EELEEILE LR |
T ¥ T T X T T t T T T T T ? T v T T T T T T T T T X T T
16 15 14 13 12 11 10 9 7 4 3 2 0 G 2 -3 -4

6
f1 (ppm)

[-4E+08
| }FaE+08

[-3E+08

I-3E+08

, ~3E+08

—3E+08
[3E+08
Mmm.ém
—2E+08

~2E+08

[-2E+08

-2E+08

~1E+08

|FiE+08

1E+08

-BE+07

[-6E+07

4E+07

-2E+07

0

—-2E+07
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207.0772

o o~ Oy ownwn wy o %
& N oRuaE g &

q SHLSEER # 8
@ O WO e o o o
,1_0 RRRIET G n_ a

Parameter
Data File Name:
! Title
Origin
Owner
Solvent
Pulse Sequence

Modification Date
Temperature
0 Number of Scans

Value
C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 98/ pdata/ 1/ 1r
59 APT-NMR
UXNMR, Bruker Analytische Messtechnik GmbH
root
DMSO
jmod
2015-05-13T14:54:26

301.4
1024

1 Spectrometer Frequency 125.76

.2 Spectral Width

.3 Lowest Frequency
4 Nucleus

.5 Acquired Size

6 Spectral Size

29761.9
-2305.6
13C
32768
32768

EEER EERS3S E § NES
2 , SEANER N8 5388
83133 Rt T RS v |
B B ] O N 1N T ad m Mmoo
L == | [ F-sE+07

| [--5E+07

| |--1E+0€

| [-2E+0¢E

[--2E+0¢

T L
NE NS

T T Y T T T L T ¥ T T
180 170 160 150 140 130 120

T T N T Y T T T T E T ¥ T T T T T T T
110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)
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Formula Predictor Repos - 5g_7.lcd

Page 10of1

Data File: C\L lutions! Data'A tez\5g_7.lcd
Elmt | Val. Min Max Elmt | Val | Min Max Elmt  Val. Min Max Use Adduct
H 1 10 40 o 2 1 [ a 1 o 1 H
[+ 4 12 30 F 1 0 0 Br 1 o 0
N 3 3 5 -] 2 0 1
Emor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron lons: both
Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%) 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event¥: 1 MS(E+) Ret. Time:5.147 -> 5493 Scan#: 773 -» 825
8.000e6]
7.000e6
6.000e6+
540.2163
5.000e64
4.000e64
3.000e6 541.2198
2.000e6+
5422181
1.000e64
o . L - . L \ y \
100.0 200.0 300.0 400.0 500.0 600.0 700.0 £00.0 900.0
Measured region for 540.2163 m/z
540.2163
100.04
I
50.0- | ‘
| | 541.2196
Il | -
I | | j| 5422181
R i
1A
o —l Nt o JIN . I\ . —
540.0 540.5 541.0 541.5 542.0 542.5 5430 5435
C28 H33 N3 06 § [M+H]+ : Predicted region for 540.2163 m/z
540.2163
1nu.o~|
I
|
50.0- |
i_ | 5412194
| | |
| Ii
| | Il 5422180
I I\ .IT'.
o . 110 A 3 § J\ F3
540.0 540.5 541.0 541.5 542.0 542.5 543.0 5435
Rank  Score Formula (M] llon Meas m/z  Pred. m'z Df.(mDa)| Df. | lso. DBE
100.00 C2EH3ZN3IO6 S [M+H]+ 540.2163  540.2163 0.0 0.00 100.00 14.0
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Sekil 92. 8-14 Nolu Bilesiklere Ait Genel Kimyasal Yapi

2-(4-((5,6-Dimetoksi-1-okso-2,3-dihidro-1H-inden-2-il)metil)piperidin-1-il)-N-
fenilasetamit (8)

0
0 0
~
mCNQL )
~ N
0 H

Yontem B’ye gore sentezlenmistir. Deneysel E.n: 174.1 °C. Verim: %92.

IR (ATR) Vmaks(em™): 3290 (N-H gerilim bandi), 1697 (Indanon C=0 gerilim
bandi), 1681 (Amit C=0O gerilim bandi), 1589-1442 (C=C ve C=N gerilim
bandlar1), 1037 (C-N gerilim bandi).

TH-NMR (500 MHz) (DMSO-d¢) & (ppm): 1.25-1.38 (3H, m,H3+Hs'), 1.46 (1H,
yayvan s,H3+Hs), 1.63-1.65 (1H, m, Hs’), 1.71-1.78 (2H, m,H>+Hs"), 2.08-2.15
(2H, m,H>+He), 2.50-2.51 (2H, m, H3), 2.70 (2H, t, J/=11.45 Hz, -CH>-), 3.05 (2H,
s, -CH2CO-), 3.30-3.33 (1H, m, H2), 3.80 (3H, s, C5-OCH3), 3.87 (3H, s, C6-OCH3),
7.08 (1H, s, Ha), 7.10 (1H, s, H7), 7.29 (1H, m, Hs~), 7.31-7.33 (2H, m, H3~+Hs~),
7.64 (2H, dd, J=2.40 Hz ve J=8.60 Hz, H>"+Hs"), 9.66 (1H, s, -NH-).

13C-APT NMR (125 MHz) (DMSO-ds) & (ppm): 33.03 (2C, C3+Cs'), 33.14 (1C,
C3), 33.82 (1C, Cx), 40.02 (1C, -CHa-), 45.22 (1C, C2), 53.94 (2C, C2+Cs'), 56.08
(1C, Cs-OCH3), 56.46 (1C, C6-OCH3), 60.93 (1C, -CH2-CO-), 104.46 (1C, Ca),
108.68 (1C, C7), 119.88 (2C, C2+Ce?), 123.84 (1C, Ca), 129.13 (2C, C3+Cs>),
128.91 (1C, C7a), 139.03 (1C, C1), 149.20 (1C, C3a), 155.65 (1C, Cs), 155.72 (1C,
Cs), 168.70 (1C, -NH-CO-), 207.07 (1C, C»).

Elemental analiz: C2sH3oN204, Hesaplanan (%): C, 71.07; H, 7.16; N, 6.63.
Bulunan (%): C, 71.05; H, 7.15; N, 6.62.

HRMS (ESI) (M+H)" (m/z):C25H30N204 igin Hesaplanan: 423.2278. Bulunan:
423.2298.
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DOPNA-LAB

IR AFFINITY-1S

L] Item I Value
I_ Acguired Date&Time 24.10.2015 14:50:58
|__|Acquired by Systemn Administrator 5
|_|Filename Ci\Program Files (x86)\LabSolutions\IR\Datalbns tez maddelen7az.ispd

Spectrum name 7a2

Sample name Ni-5a

Sample ID

Option

Comment FTIR Measurement

No. of Scans 20

Resolution 4 [em-1]

Apadization Happ-Genzel
%T

] J

4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

B e e ¥

100— I: AAY
4 |
D =)
%T ] s =58 | ! '
No o I
4 d ~Fo 2 | =4 ~
] & 2ar lhna | w | ~ Il =2
1 PN eRFa ™~ o ) ®F
75— I B =1 8
| | 52T83F ¢ ' b
| S= BT & ~
. | - -
| |
] i
50—|
]
25-] l
_i [
] |
| o
1 =
! o
4 g
01+ J

] r .—I—‘-v—v—'u—v—r—v—r--r—r—-i—v—"--—v—r-—]—r--v—v—y—|—r'—v—v— L L B B e e o e o T
4000 3500 3000 2500 2000 1750 1500 1250 1000 ?S'Er 500
FTIR Measurement cm-1
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-3E+08

|-IE+0B

-3E+0B

-3E+08

|-2E+08

-2E+08

-2E+08

-2E+08

-2E+08

-1E+08

F1E+08

-1E+08

-BE+O7

-6E+O7

-4EHOT

2E+07

|- 2E+07

] MB-8Za8 REL| BE0 2 ZRBGEDY
i 4383843 CHE BRI
T J R N RS .
Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ NMIR/ yozkay BNS/ 69/
pdataf 1f 1r

2 Title 73 1H-NMR

3 Origin LXNMR, Bruker Analytische Messtechnik GmbH

4 Owner root

5 Solvent DMsO

6 Pulse Sequence 2930

7 Acquisition Date 2015-05-08T06:42:00

8 Modification Date

9 Temperature 298.1

10 Number of Scans 16

11 Spectrometer Frequency 500,13

12 Spectral Width 10330.6

13 Lowest Frequency -2076.8

14 Nudeus H

15 Acquired Size 32768

16 Spectral Size 32768

‘ ‘_.

| & LA
ST LT
ha Mo MM M -

T ) T T T T T T d T v T - T T T L T * T T

16 15 14 13 12 1 10 9 7 4 3 2 1 4

6
1 {ppm)
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F1E+08

I-SE+07

-0

--5E+07

[--1E+0¢

--2E+0¢

--2E+0€

[--2E+0€

S g ERE 8 A RE g2 gFRE ¥ § AAA
| t7 | | _ (! N N
'
|
b
|
0 "
i | |
[ ! i i
I I 1
Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 70/ pdata/ 1/ 1r
2 Title 7a APT-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik GmbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence jmod
7 Acquisition Date 2015-05-08T07:38:26
8 Modification Date
9 Temperature 301.3
10 Number of Scans 1024
11 Spectrometer Frequency 125,76
12 Spectral Width 29761.9
13 Lowest Frequency -2305.6
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 32768
g I T T T T o T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 i AH%%..E 90 80 70 60 50 30 20 10 -10
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Formula Predictor Report - 7a_8.lcd

Data File: C:\L ' Data\Analiz\bns' tez\ 7a_8.lcd

Min| Max _Elmt Vsl Min Max _ Eimt
10 40 o] 2 h] L]
12 30 1 0
2 s 2 [}

Elmt | Val
H 1
[+ 4
N 3

_ Val
[=] 1
F o Br 1
5 o
Emor Margin (ppm) 5

HC Ratio: unlimited Apply N Rule: yes
Isotape R (%): 1.00

Max Isotopes: 3
MSn Iso RI (%): 10.00 MSn Logic Mode: AND

Event#: 1 MS(E+) Ret. Time : 5.107 -> 5493 Scan# : 767 -» 825

in_ Max
o Q
0 0

DBE Range: -2.0 - 1000.0

__ UssAdduct
H

Electron lons: both

Use MSn Info: no
Isotope Res: 10000
Max Results: 500

Page 10of 1

1.200e74
1.100e7+
1.000e7-
9.000e6

8.000e6+
7.000e6+
6.000e6+
5.000e64
4.000e64
3.000e6
2.000e6

1.0000?- l . Il

4231

4242301

445.2083

" 100.0 200.0 300.0 400.0

500.0

600.0

700.0

800.0

Measured region for 423.2298 m/z

100. o] 4232208
| (]
1

\{23.4103
s i

4252334

4228 4230 423

C25 H30 N2 O4 [M+H]+ : Predicted region for 423.2278 m/z

2 4234 4236 4238 4280 4242 4264 4245 4248 4250 4252 4254 4265

4232278
100.04
I
" I
.l | 4242311
| | |
| |
1 ||||
o LIV LA\ 1
4228 4230 4232 4234 4236 4238 4240 4242 4244 4746 4208 4250 4252 4264 4255
Rank _Score! Formula (M) llon Meas. mz  Pred.mz Di | Df | Iso] DBE
1 66.26 C25H30 N2 04 M<A] 4232208  423.2278 20 473 7307 120
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2-(4-((5,6-Dimetoksi-1-okso-2,3-dihidro-1H-inden-2-il)metil)piperidin-1-il)- N-
(p-tolil)asetamit (9)

SO Ao

Yontem B’ye gore sentezlenmistir. Deneysel E.n: 144.5 °C. Verim: %86.

IR (ATR) Vmaks(em™): 3273 (N-H gerilim bandi), 1697 (Indanon C=0O gerilim
bandi), 1668 (Amit C=0 gerilim bandi), 1589-1498 (C=C ve C=N gerilim
bandlar1),1120 (C-N gerilim bandi), 810 (1,4-Disiibstitiie benzen diizlem dis1
deformasyon bandi).

TH-NMR (500 MHz) (DMSO-de) & (ppm): 1.24-1.36 (3H, m,H3+Hs’), 1.45 (1H,
yayvan s,H3y+Hs), 1.62-1.65 (1H, m, Hs), 1.71-1.75 (2H, m,H2+Hs’), 2.09-2.16
(2H, m,H2>+He'), 2.26 (3H, s, -CHz3), 2.65-2.69 (2H, m, H3), 2.87 (2H, t, J/=11.425
Hz, -CHz-), 3.07 (2H, s, -CH2CO-), 3.22-3.27 (1H, m, H2), 3.80 (3H, s, Cs-OCH3),
3.87 (3H, s, C-OCHa), 7.07 (1H, s, H4), 7.10-7.12 (3H, m, H7+H3+Hs»), 7.52 (2H,
d, /=8.35 Hz, H>"+Hs), 9.56 (1H, s, -NH-).

3BC-APT NMR (125 MHz) (DMSO-dg) & (ppm): 20.90 (-CHs), 31.76 (1C, C3),
33.03 (2C, C3+Cs’), 33.14 (1C, Cx), 39.68 (1C, -CHa-), 45.22 (1C, C2), 53.96 (2C,
C2+Cs), 56.08 (1C, Cs-OCH3), 56.40 (1C, Ce-OCH3), 62.67 (1C, -CHa-CO-),
104.46 (1C, Ca), 108.67 (1C, C7), 119.88 (2C, C2+Cs>), 129.49 (2C, C3+Cs>),
128.90 (1C, C1a), 132.74 (1C, C1v), 136.52 (1C, C#), 149.19 (1C, Csa), 159.59 (1C,
Co), 155.71 (1C, Cs), 168.77 (1C, -NH-CO-), 207.07 (1C, C1).

Elemental analiz: CxsH32N204, Hesaplanan (%): C, 71.53; H, 7.39; N, 6.42.
Bulunan (%): C, 71.51; H, 7.38; N, 6.40.

HRMS (ESI) (M+H)" (m/z):C26H32N204 igin Hesaplanan: 437.2435. Bulunan:
437.2454.
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DOPNA-LAB

IR AFFINITY-1S
Item [ Value
|__|Acquired Date&Time |24.10.201 515:01:04
Acquired by System Administrator
[ [Fiename C:\Program Files (x8]LabSolutionsIR\Datalbns lez magdeler7bafspd |
Spectrum name 763
Sample name Ni-7b
Sample ID
QOption
Comment FTIRM
No. of Scans 20
Resolution 4 [em-1]
Apodization Happ-Genzel |
%T
200— i
]
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1
125— ]
%T
100~
]
75—
50 'J|
25 5
T w
9 <
| e}l
1 g
LN NNy [ s o e R T o |
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

Sekil 97. Bilesik 9°a Ait IR Spektrumu
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srameter Vole 8 qg 428 88 8 B8R HRRERROGUIRBIRAZRERANRY ...
Data File Name C:/ Users/ hp/ Desktop/ NMR/ o .; L AR o B B 11mun|.~..|....n..”..”..u._;14.ud.u.uddd4ddd
yozkay BNS/ 71/ pdata/ 1/ 1r _ e Al o S J LA I
Title 7b 1H-NMR 3E+08
Orlgin UXNMR, Bruker Analytische
Messtechnik GmbH I-3E+08
Owner root E
Solvent DMSO —3E+08
Pulse Sequence 2030 18
Acquisition Date 2015-05-08T08:10:35 —3E+08
Modification Date L
Temperature 298.3 [2E+08
0 Number of Scans 16 _ b
1 Spectrometer Frequency 500,13 | [2E+08
2 Spectral Width 10330.6 +
3 Lowest Frequency -2076.8 | |F2E+08
4 Nucleus iH _ I
5 Acquired Size 32768 |F2E+08
6 Spectral Size 32768 |
| f-2E408
1E+08
~1E+08
||-1E+08
It
_ HEE+07
— \ ‘ -GE+07
—4E+07
t=2E+07
| 1 o
g § 58 88 8842 & 21948 26407
- ~ mo Ll e ) ol L
T L4 T % T L I ] T ¥ T », T T L T * T v 1 T o T v T T T b T ol T L T L T L §
16 15 14 13 12 11 10 9 8 7 5 4 3 2 1 ] -1 -2 -3 -4
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R g BEy B K2 g2 8E 6 $% % mEd o4
| I 5 [ 1= =) I~ N T B ¢
|
I
- _ _
|
[ ! b 1 [
| I i
Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay 1
BNS/ 72/ pdata/ 1/ 1r
2 Title 7b APT-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik
GmbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence jmod
7 Acquisition Date 2015-05-08T09:09:45
8 Modification Date
9 Temperature 301.5
10 Number of Scans 1024
11 Spectrometer Frequency 125.76
12 Spectral Width 29761.9
13 Lowest Frequency -2305.6
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 32768 L
|
ud T T T T ¥ T T L 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 f A__wn_wa& 90 80 70 60 50 40 30 20 10 -10

ﬁumafom

|F2E+08

1E+08

[-5E+07

0

~-5E+07

-1E+0¢

, [--2E+0E
[--2E+0¢
| I--2E+0¢€
” [--3E+0E
a0
—-4E+0€
, [-4E+0¢

| |--5€-+0¢

[~-6E+0¢

Sekil 99. Bilesik 9°a Ait *C-APT NMR Spektrumu
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Fommula Predictor Report - 7b_9.lcd

Page 10f 1

Data File: G\ L Data\ 182\ 7b_9.lcd
Elmt | Vsl | Min Max _Elm  Val. Min Max _Elm | ValL| Min Max Use Adduct
H 1 10 40 0 @ 2 1 6 o | 1 0 0 H
C 4 12 30 F o1 0o o0 Br 1 o0
N 3 2 5 s |2 0o 0
Emor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%) 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time : 5.293 -> 5,667 Scan#: 795 -> 851
130067 |
1.200e74
1.100e74
1.000074 437.2454
9.000e6+
8.000e6
7.000e6-
6.000e6+
5.000e6 438.2468
4.000e6
3.000e6+ 459.2247
2.000e6
1.000e61 [
L " 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
Measured region for 437.2454 m/z
7. —‘
100.0- 437.2454
I
|
Il
Il
5001 I
[
| | mglaes
||
! | I
|
,' | II I|
|| 4374290 | !i 43%0
ot | e - -
436.8 437.0 4372 4374 4376 4378 438.0 4382 4384 4386 4388 4390 4392 4394 4306
C26 H32 N2 04 [M+H]+ : Predicted region for 437.2435 m/'z
437.2435
100.04 .
50.0+ |‘
|
| | 438.2467
M
| I
| | il
I\ I}
0 by . y ; yA L. . ' : D -
4368 437.0 4372 4374 4376 4378 4380 4382 4384 4386 4388 4300 4392 4304 4396

Rank _Score
1 6109

Formula (M

llon

Meas. m/z  Pred. m'z Df. (mDa)| Df.

C26 H32 N2 04

[M+H]+

Sekil 100. Bilesik 9’a Ait Kiitle Spektrumu
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2-(4-((5,6-Dimetoksi-1-okso-2,3-dihidro-1H-inden-2-il)metil)piperidin-1-il)- N-
(p-metoksifenil)asetamit (10)

_0 0
: Ao
(0] H

Yontem B’ye gore sentezlenmistir. Deneysel E.n: 138.2 °C. Verim: %89.

IR (ATR) Vmaks(em™): 3278 (N-H gerilim bandi), 1697 (Indanon C=0O gerilim
bandi), 1674 (Amit C=0 gerilim bandi), 1591-1498 (C=C ve C=N gerilim
bandlar1), 1236 (C-N gerilim bandi1), 1122 (C-N gerilim bandi).

TH-NMR (500 MHz) (DMSO-ds) & (ppm): 1.24-1.39 (3H, m,Hs+Hs"), 1.45 (1H,
yayvan s,Hs+Hs'), 1.63-1.65 (1H, m, Ha'), 1.71-1.76 (2H, m,H2+Hs"), 2.17-2.18
(2H, m,Ho+Hs), 2.65-2.69 (2H, m, H3), 2.89 (2H, s, -CHz-), 3.10 (2H, s, -CH2CO-
), 3.22-3.25 (1H, m, H2), 3.73 (3H, s, C+-OCH3), 3.80 (3H, s, Cs-OCH3), 3.87 (3H,
s, Ce-OCHz), 6.88 (2H, d, J=2.15 Hz, Hy+Hs»), 7.06 (1H, s, Ha), 7.10 (1H, s, Hy),
7.54 (2H, d, J=2.67 Hz, H>+He>), 9.56 (1H, s, -NH-).

13C-APT NMR (125 MHz) (DMSO-ds) & (ppm): 33.05 (2C, C3+Cs), 33.13 (1C,
C3), 33.14 (1C, Cx), 40.02 (1C, -CHz-), 45.21 (1C, C2), 53.93 (2C, C2+Cs'), 56.08
(1C, Cs-OCH3), 56.40 (1C, Cs-OCH3), 62.15 (1C, -CH2-CO-), 104.46 (1C, Ca),
108.67 (1C, C7), 114.26 (2C, C3+Cs%), 121.50 (2C, C2+Cs>), 128.90 (1C, Cra),
132.18 (1C, C1»), 149.19 (1C, C3a), 149.60 (1C, Cs), 155.72 (1C, C), 155.83 (1C,
Cs), 168.90 (1C, -NH-CO-), 207.06 (1C, C»).

Elemental analiz: C2sH32N20s, Hesaplanan (%): C, 69.01; H, 7.13; N, 6.19.
Bulunan (%): C, 69.00; H, 7.11; N, 6.18.

HRMS (ESI) (M+H)* (m/z):C26H32N205 i¢in Hesaplanan: 453.2384. Bulunan:
453.23809.
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DOPNA-LAB

IR AFFINITY-15
| Item Value
|_TAcquired Date&Time 24.10.2015 15:14:36
| _[Acquired by System Administrator
| _|Filename C:\Program Files (x86)\LabSolutionsIR\Data\bns tez maddeler\7c2.ispd
| _|Spectrum name 7c2
Sample name Ni-7¢
Sample ID
Option
Comment FTIR M 1ent
No. of Scans 20
Resolution 4 [em-1]
Apodization Happ-Genzel
%T
i | ]
|
1 . |
4000 3500 3000 2500 2000 1750 1500 1250 1005 750 500
FTIR Measurement cm-1

100 et —\'[' Ve adt
| 1 L
| o @)
4 S X2
%T | & 3 = ~ |
1 o oo |
=1 L] =, &, :ﬁ
75— | P
] | §
| | b
Bl w
| i T'
4
50— 1L
4 [ =
o
] o
] * |
25— J |
] |
|
04— T rrr T T —I—v— LR I N R S e e LI B e e e ™t ~—1
4000 3500 3000 2500 2000 1750 1500 1250 1000 7%;_ Sf'JE‘
FTIR Measurement cm-1
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§ 7 30F I2BEEE  grEm £ GE%R0RRER [evcn
o ~ r~ ~ w o e e
_ 7S =y R i bnkndnbndnds |
|-6E-+08
Parameter Value L
Data File Name C:f Users/ hpf Desktop/ NMR/ yozkay
BNS/ 73/ pdata/ 1/ 1r [F6E+08
Title 7C 1H-NMR, L
Origin UXNMR, Bruker Analytische _ -GE+08
Messtechnik GmbH
Owner root | [
Solvent DMSO -5E+08
Pulse Sequence 930
Acquisition Date 2015-05-08T10:30:05 —_—
Maodification Date |
Temperature 298.3 i
Number of Scans 16 | faE+08
Spectrometer Frequency 500.13 It
Spectral Width 10330.6 |
—4E+08
Lowest Frequency -2076.8
Nucleus 1H
Acquired Size 32768 _ I-3E+08
Spectral Size 32768
—2E+08
1S
-2E+08
\\ | [F2E+08
-1E+08
-5E+07
L ;\kr _ L
2 MY _
938 SEIA 3 Agay --5E4+07
LT R e T |
=T T T T T T T p T T T T T T T T T T T T T " T
16 15 14 13 12 11 10 9 8 7 5 4 3 2 1 o -1 -2 <3 ug
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& 2 KB 88 28 88 gd @ o8 YENIE ¢ apem If
g 8 B8 8% 25 28 8¢ § 8¢ BEgik § 08933 | —
5 2 "y ¢ S8 S4 I} 8 83 H g o S@os |
] 2 el wd S oF 28 82 3 RRAR ¥ 24848 |
‘ L TN | & I Na 1T I
[-2E+08
||-2E+08
I
| | FF1E+08
-5E+07
| J JO
I -
i I | -5E+07
| I H
Parameter Value | F-1E+0¢
Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 74/ pdata/ 1/ 1r ,
Title 7c APT-NMR |b-2e+0¢
Origin UXNMR, Bruker Analytische Messtechnik GmbH |
Owner root |
Solvent DMSO | [-2E+0E
Pulse Sequence jmod
Acquisition Date 2015-05-08T11:26:28 | F-2E+0€
Modification Date |
Temperature 301.5
Number of Scans 1024
Spectrometer Frequency 125.76 L
Spectral Width 29761.9 | —
Lowest Frequency -2305.6
Nucleus 13C |
Acquired Size 32768 _, I--4E+0¢
Spectral Size 32768 7,
7 -4E+0€
o . | T T T T | T I — T T T T . ! T T T T
210 200 190 180 170 160 150 140 130 120 110 - ﬁEo ) 90 80 70 60 50 40 30 20 10 0 -10
ppm

Sekil 103. Bilesik 10°a Ait 3C-APT NMR Spektrumu
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Formula Predictor Repont - 7c_10.lcd

Page 1of 1

Data File: CL i Data\A tez\ 7c_10.lcd
Eimt  Val | Min Max _Elmt Vel | Min Max _Elmt  Val. Min Max Usa Adduct
H 1 10 40 o 2 1 [ a 1 o 0 H
c 4 12 30 F 1 0 0 Br 1 0 0
N 3 2 5 £ 2 o o
Emor Margin (ppm) 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (3%): 1.00 Isotope Res: 10000
MSn Iso RI (%) 10.00 MSn Logic Mode: AND Max Results: 500
Eventdf: 1 MS(E+) Ret Time: 5.187 -> 5400 Scan#: 779 -> 811 ]
1.800e7
1.600e7
1.400e74
453.2389
1.200e7
1.000e7
8.000e6
6.000e64 454.2417
4,000e6- 475.2190
2.000¢67 i
o |
100.0 200.0 3000 4000 500.0 600.0 700.0 8000 900.0
Measured region for 453.2389 m/z
2389
100.04 4=
|
I
il
50.04 |
| i 454.?417
il
| Il
| |. I
| | | 453.4276 [\ 4552449
I ! \
0 : —— ‘\/I‘\_.-v---l-i--\ I —a Mo - . Vi y
4528 4530 4532 4534 4536 4538 4540 4542 4544 4546 4548 4550 4552 4554 4556
L 998 4530 4532 4534 4536 4538 4540 4542 4544 4546 454.8 4550 4552 4554 4556 |
C26 H32 N2 05 [M+H]+ : Predicted region for 453.2384 m/z
453.2384
100.04
I
[
50.04 | |
| 454.2416
Ml 1
| il
I | | 455.2444
o— . A1 v . . /10 , . A .
4528 4530 4532 4534 4536 4538 4540 4542 4544 4546 4548 4550 4552 4554 4556
Rank _Score Formula tlon Meas. m'z  Pred. 'z Df. (mDa)| Df. | Iso. DBE
1 8244 C2Z6H3ZN2 05 [M+H]}+ 4532388  453.2334 0.5 1.10 8265 12.0
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2-(4-((5,6-Dimetoksi-1-okso-2,3-dihidro-1H-inden-2-il)metil) piperidin-1-il)-N-
(p-florofenil)asetamit (11)

Yontem B’ye gore sentezlenmistir. Deneysel E.n: 155.8 °C. Verim: %91.

IR (ATR) Vmaks(em™): 3309 (N-H gerilim bandi), 1703 (Indanon C=0O gerilim
bandi), 1689 (Anid C=0 gerilim band1), 1525-1498 (C=C ve C=N gerilim bandlar1),
1222 (C-N gerilim bandi), 1124 (C-O gerilim bandi), 827 (1,4-Disiibstitiie benzen
diizlem dis1 deformasyon bandz).

'TH-NMR (500 MHz) (DMSO-ds) & (ppm): 1.24-1.33 (3H, m,H3+Hs’), 1.45 (1H,
yayvan s,H3y+Hs), 1.62-1.64 (1H, m, Hs), 1.71-1.75 (2H, m,H2+Hs’), 2.09-2.16
(2H, m,H>+He’), 2.65-2.68 (2H, m, H3), 2.87 (2H, t, J/=11.45 Hz, -CH2-), 3.09 (2H,
s, -CH2CO-), 3.21-3.27 (1H, m, H2), 3.80 (3H, s, Cs-OCH3), 3.87 (3H, s, C6-OCHb),
7.06 (1H, s, H4), 7.10 (1H, s, H7), 7.13-7.16 (2H, m, H3+Hs"), 7.66-7.68 (2H, m,
H>+He¢»), 9.73 (1H, s, -NH-).

13C-APT NMR (125 MHz) (DMSO-ds) & (ppm): 32.98 (2C, C3+Cs), 33.14 (1C,
C3), 33.85 (1C, C#), 40.02 (1C, -CHaz-), 45.22 (1C, Ca), 53.96 (2C, C2+Cs’), 56.08
(1C, Cs-OCH3), 56.40 (1C, C6-OCH3), 62.67 (1C, -CH2-CO-), 104.45 (1C, Ca),
108.67 (1C, C7), 115.63 (2C, C3+Cs>), 121.76 (2C, C2+Cs>), 128.91 (1C, Cra),
135.48 (1C, Crv), 149.19 (1C, Cza), 149.59 (1C, Cs), 155.72 (1C, Cs), 159.51 (1C,
Cs), 168.99 (1C, -NH-CO-), 207.07 (1C, C1).

Elemental analiz: C2sH290N20O4F, Hesaplanan (%): C, 68.16; H, 6.64; N, 6.36.
Bulunan (%): C, 68.15; H, 6.62; N, 6.35.

HRMS (ESI) (M+H)* (m/z):C25H20N204F i¢in Hesaplanan: 441.2184. Bulunan:
441.2190.
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DOPNA-LAB

IR AFFINITY-1S
Item Value
| _|Acquired Date&Time 24.10.2015 15:22:38
Acquired by System Administrator
" [Filename C:\ ram Files (xB6)\LabSolutions\IR\Data\bns tez maddelen7di.i
|__|Spectrum name 7d1
Sample name Ni-7d
Sample ID
Option
Comment FTIR Measurement
MNo. of Scans 20
Resolution 4 [em-1]
L_|Apodization Happ-Genzel
%T
] ' |
250— |
] i'
; T T TN T — A v
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

@ (N &8
I ~© A
. m?‘ﬂ-_c, %r‘-m-wr
| L 0w Tt
Swm g N
1 3g38E58RaST |
- g i =
1 © r~
il - o
. ©
50— I
j |
—
| B
1 Cpe
@ o)
-3
25— ‘ 2
] |
| |
] | |
0——r——r T ot T T T T T BRI B ot m e e o e L B e e b o e R B iy 2

E ' 1
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1
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Parameter
Data File Name

Title
Origin
Owner
Solvent
Pulse Sequence
Acquisition Date
Modification Date
Temperature

0 Number of Scans

Value
C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 75/
pdata/ 1/ ir
7d 1H-NMR
UXNMR, Bruker Analytische Messtechnik GmbH
root
DMSO
2g30
2015-05-08T12:31:37

298.3
16

1 Spectrometer Frequency 500,13

2 Spectral Width 10330.6
3 Lowest Frequency -2076.8
4 Nucleus 1H
5 Acquired Size 32768
b Spectral Size 32768
T T LA S | I
13.5 130 125 120 115 110 10.5

~9.7301
——3.8753

~~3.8000

89

2.08

1.06
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& 2 m R ER @ anm%m% N @M w o o |
B $ af&af ¥ SRRAER L8 E88% § § BiB |
8 g 84838 8 3544 B3 g f%8 ¢ ¢ nas |Gt
| N AN IS N T N O N
f I
|
|
I | [~5E+07
|
|
N W -0
|
I i |
, |
I b _ |
! | f-sE+07
Parameter Value |
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 76/ pdata/ 1/ 1r | L
2 Title 7d APT-NMR |
3 Origin UXNMR, Bruker Analytische Messtechnik GmbH |-1E+0¢
4 Owner root i
5 Solvent DMSO L
6 Pulse Sequence jmod
7 Acquisition Date 2015-05-08T13:28:39 | F--26+0¢
8
9 Temperature 3015 L
10 Number of Scans 1024
11 Spectrometer Frequency 125.76 | L 2E+0¢
12 Spectral Width 29761.9
13 Lowest Frequency -2305.6 L
14 Nucleus 13C
15 Acquired Size 32768 I--2E+0¢
16 Spectral Size 32768
| _ --3E-+08
|
| F--4E+0E
_____.__._.,_H._..__._._,ﬁ._.q.____.___i
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

M (ppm)

90
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Fommula Predictor Report - 7d_11.lcd Page 10f 1

Data File: C:\L Data\ tez\ 7d_11.lcd

Elm  Val. | Min Max _Eimt  Val Min Max _Elmt | Val Min Max Use Adduct
H 1 29 40 [s] 2 1 4 a 1 0 0 H
c 4 12 30 F 1 o 1 Br 1 0o 0
N 3 2 s s 2 o o

Electron lons: both

Use MSn Info: no
Isotope Res: 10000
Max Results: 500

DBE Range: -2.0 - 1000.0
Apply N Rule: yes
Isotope RI (%): 1.00
MSn Logic Mode: AND

Emor Margin (ppm) 5
HC Ratio: unlimited
Max | : 3
MSn Iso RI (%): 10.00

Event¥: 1 MS(E+} Ret Time : 5.320 -> 5,467 Scan# : 799 -> 821

2.400e7-
2.200e7
2.000e7:

2180

4422219
463.1994

200.0

jon for 441.2190 m/z
441.2190

Measured

100.0+

!
1 I I|I
cl - . J.' e . L,

4408 4410 4412 4414 4416 441.8 4420 4422 4424 4426 4428 4430 4432 4434 4456

C25 H2I N2 04 F [M+H]+ : Predicted region for 441.2184 miz

i wj 441.2184

4422219
'Ih
."I [ | 4432252
o] A

=

-

| | A

o

4422 4424 4426 4428 4430 4432 4454 4458
Meas.miz  Pred. m'z Df. (mDa)| Df.

LiL
440.8 4410 4412 4414 4416 4418 4420

=

Rank _Score Formula (M) llon

| Iso DBE

1 8407 CZ5H29N2O4F

MeH

4412190 441.2184 0.6 136 8434

Sekil 108. Bilesik 11’ Ait Kiitle Spektrumu
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2-(4-((5,6-Dimetoksi-1-okso-2,3-dihidro-1H-inden-2-il)metil)piperidin-1-il)- N-
(p-klorofenil)asetamit (12)

_0 0
N
- Aoy (Tha
@) H

Yontem B’ye gore sentezlenmistir. Deneysel E.n: 156.6 °C. Verim: %90.

IR (ATR) Vmaks(em™): 3309 (N-H gerilim bandi), 1714 (Indanon C=0O gerilim
bandi), 1691 (Amit C=0O gerilim bandi), 1587-1490 (C=C ve C=N gerilim
bandlar1),1091 (C-N gerilim bandi), 825 (1,4-Dislibstitiie benzen diizlem disi
deformasyon bandi).

'TH-NMR (500 MHz) (DMSO-de) & (ppm): 1.24-1.35 (3H, m,H3+Hs'), 1.46 (1H,
yayvan s,H3y+Hs), 1.62-1.65 (1H, m, Hs), 1.71-1.75 (2H, m,H2+Hs’), 2.09-2.15
(2H, m,H>+He), 2.65-2.69 (2H, m, H3), 2.87 (2H, yayvan s, -CHz-), 3.11 (2H,
yayvan s, -CH2CO-), 3.22-3.25 (1H, m, H2), 3.80 (3H, s, Cs-OCH3), 3.87 (3H, s,
Ces-OCH3), 7.06 (1H, s, Ha), 7.10 (1H, s, H7), 7.36 (2H, d, J=8.85 Hz, H3+Hs"),
7.69 (2H, d, J/=8.90 Hz, H2>+Hs”), 9.82 (1H, s, -NH-).

13C-APT NMR (125 MHz) (DMSO-ds) & (ppm): 33.03 (2C, C3+Cs), 33.14 (1C,
C3), 33.82 (1C, C#), 40.02 (1C, -CHz-), 45.21 (1C, C2), 53.92 (2C, C2+Cs’), 56.08
(1C, Cs-OCH3), 56.40 (1C, C6-OCH3), 61.12 (1C, -CH2-CO-), 104.46 (1C, Ca),
108.68 (1C, C7), 121.51 (2C, C2+Ce?), 129.00 (2C, C3+Cs»), 127.41 (1C, Cra),
128.91 (1C, C#), 138.03 (1C, C1»), 149.19 (1C, C3a), 149.60 (1C, Cs), 155.72 (1C,
Cs), 169.62 (1C, -NH-CO-), 207.05 (1C, C)).

Elemental analiz: C2sH290N204CI, Hesaplanan (%): C, 65.71; H, 6.40; N, 6.13.
Bulunan (%): C, 65.70; H, 6.41; N, 6.12.

HRMS (ESI) (M+H)* (m/z):C25H29N204CI i¢in Hesaplanan: 457.1889. Bulunan:
457.1887.

92



DOPNA-LAB

IR AFFINITY-1S
Item Value

|__|Acquired Date&Time 24.10.2015 15:26:51

Acquired by System Administrator
| _|Filename C:\Program Files (x86)\LabSolutions\IR\Data\bns tez maddeleri7e1.ispd

Spectrum name Tel

Sample name Ni-7e

Sample ID

Optien

Comment FTIR Measurement

No. of Scans 20

Resolution 4 [em-1]

Apodization Happ-Genzel
%T )

1
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

] |
4

4 | —

J & |
0——'1—""1--'-|---",--'""*"""-!-"-z"--|--'-1'--|"'"T‘Tq"“
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500

FTIR Measurement cm-1
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Parameter
Data File Name:

Title
Origin

Owner
Solvent
Pulse Sequence
Acquisition Date
Modification Date
Temperature

0 Number of Scans

Value
C:f Users/ hp/ Desktop/ NMR/
yozkay BNS/ 77/ pdata/ 1/ 1r
7e 1H-NMR
UXNMR, Bruker Analytische
Messtechnik GmbH
raot
OMSO
7930
2015-05-08T13:34:40

299.0
16

1 Spectrometer Frequency 500,13

7.6876
7.3775
7.3598
7.1023
7.0696
3.8865
3.8755
3.8002
f3.3350
2.6786
2.5194
2.5053

—0.8252
7.7054
L

\
/
/

+-SE+08

1

_ 4E+08
HAE+08
-4E+08
? ~3E+08
._ -2E+08
| -2E-+08

26408

~SE+07

o

119
20 E
20—
24—
1986 —
217

1.08:i
11 ﬁ
3.09

—-5E+07

2 Spectral Width 10330.6

3 Lowest Frequency -2076.8

4 Nucleus 1H

5 Acquired Size 32768

& Spectral Size 32768
T T T T . T L T
16 15 13 12 11

e
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8 8 gzf 328 4 g8 £ 258 8 § 998 il
& @ K 89 8 853 @ 2 2 d g8 = & 3%g |F1E+08
~ o W oa@a @ g o g < T Nas o 5 mas |
& = 1 i o SHs. o = R B ®BRER ¥ 2 «®HR F
[ & T 5%7 ] I IR PP eve
Fee+07
-6E+07
| [AE+07
| F2E+07
-0
| |-2E+07
[--4E+07
Parameter Value ' |
ata File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 78/ pdata/ 1/ 1r h --6E+07
tle 7e APT-NMR ,
rigin UXNMR, Bruker Analytische Messtechnik GmbH 7 (-BE+07
wner root L
Jlvent DMSO +--1E+0¢
Jlse Sequence jmod |
2015-05-08T14:31:36 1E+08
odification Date
xmperature 301.5 (—-1E+0¢
umber of Scans 1024 |
sectrometer Frequency 125.76 [--2E+0€
sectral Width 29761.9 |
W -2305.
iest Frequency 6 [F-2e+08
ucleus 13C
cquired Size 32768 JE+0E
sectral Size 32768 -
--2E+08
(~-2E+0E
% T X T T T T Y T v T T T T T T T 2 T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 i M.oo ) 90 80 70 60 50 40 30 20 10 -10
ppm
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Fommuila Predicior Report - 7e_12.icd

Page 1of 1

Data File: ©\ LabSolutions\ D tez\7e_12.lcd
Emt  Val Min Max _Elmt  Val | Min Max _Emt Val Min Max _  UseAdduct
H 1 10 40 o 2 1 4 [#] 1 0 1 H
c 4 12 30 F 1 0 1 Br 1 0 0
N 3 2 s 8 2 [
Emor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%) 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time: 5,457 ->5.733 Scan# : 821 -> 861
1.000e74
9.000e6-
8.000e6
7.000e6-
6.000e6- 457.1887
5.000e6-
400 459.1870
3.000e63 458.1919 '
2.000e6" 480.1894 479.1701
1.000e64
L L
L 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
Measured region for 457.1887 m/z
100, °'| 457.1887
50.0+ |
| 459.1870
| | 458.1919
Ii
il llli I
J | il f | 460.1894
{ 1 I
o ' \mM ST | . A LT A
| 457.0 457.5 458.0 458.5 459.0 4595 460.0 460.5
C25 H29 N2 04 CI [M+H]+ : Predicted region for 457.1889 m/z
457.1
100.0+ i
|
Il
50.04 | :
| | 459.1871
| ‘ 458.1921 1
| I I
il I | | 460.1896
m[ (1 I | "
\ I\ I M
457.0 457.5 458.0 4585 459.0 459.5 460.0 460.5
Rank Score' Formula llon Meas. m'z.  Pred. m'z Df. | Df ] Iso. DBE
1 9081 C25HZINZ 04 O M+HJ* 4571887  457.188% 02 Q044 9081 120

Sekil 112. Bilesik 12’ye Ait Kiitle Spektrumu
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2-(4-((5,6-Dimetoksi-1-okso-2,3-dihidro-1H-inden-2-il)metil)piperidin-1-il)- N-
(p-nitrofenil)asetamit (13)

/OW Bt
N

N NO
~0 H < > 2

Yoéntem B’ye gore sentezlenmistir. Deneysel E.n: 182.8 °C. Verim: %93.

IR (ATR) Vmaks(em™): 3255 (N-H gerilim bandi), 1712 (indanon C=0 gerilim
bandi), 1695 (Amit C=0O gerilim bandi), 1598-1492 (C=C ve C=N gerilim
bandlar1), 1109 (C-N gerilim band1), 852 (1,4-Disiibstitiie benzen diizlem dis1
deformasyon bandi).

TH-NMR (500 MHz) (DMSO-ds) & (ppm): 1.25-1.31 (3H, m,Hs+Hs"), 1.46 (1H,
yayvan s,Hs+Hs'), 1.62-1.65 (1H, m, Ha'), 1.71-1.76 (2H, m,H2+Hs"), 2.14-2.18
(2H, m,H>+He), 2.66-2.69 (2H, m, H), 2.88 (2H, t, J=11.50 Hz, -CH>-), 3.18 (2H,
s, -CH2C0-), 3.22-3.27 (1H, m, Hz), 3.80 (3H, s, Cs-OCHs), 3.87 (3H, s, Cs-OCHz),
7.06 (1H, s, Ha), 7.10 (1H, s, Hy), 7.93 (2H, d, J=2.45 Hz, H>+Hs"), 8.23 (2H, d,
J=2.375 Hz, Hy+Hs"), 10.30 (1H, s, -NH-).

13C-APT NMR (125 MHz) (DMSO-de) & (ppm): 31.67 (2C, C3+Cs), 33.13 (1C,
C3), 33.82 (1C, C#), 40.02 (1C, -CHb-), 45.21 (1C, C2), 53.88 (2C, C2+Cs?), 56.08
(1C, Cs-OCH3), 56.40 (1C, Cs-OCH3), 62.73 (1C, -CH2-CO-), 104.45 (1C, Ca),
108.67 (1C, C7), 119.60 (2C, C2++Cs*), 125.53 (2C, C3+Cs»), 128.90 (1C, Cra),
142.78 (1C, C#+), 145.30 (1C, C1»), 149.19 (1C, C3a), 149.59 (1C, Ce), 155.72 (1C,
Cs), 168.70 (1C, -NH-CO-), 207.06 (1C, C»).

Elemental analiz: C2sH29N3Os, Hesaplanan (%): C, 64.23; H, 6.25; N, 8.99.
Bulunan (%): C, 64.22; H, 6.24; N, 8.98.

HRMS (ESI) (M+H)* (m/z):C25H20N306 i¢in Hesaplanan: 468.2129. Bulunan:
468.2131.
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DOPNA-LAB

IR AFFINITY-1S
Item Value

|_|Acquired Date&Time 24.10.2015 15:33:23
| _|Acquired by System Administrator
| _|Filename C:\Program Files (x86)\LabSolutions\IR\Data\bns tez maddeler\7f1.ispd
| _|Spectrum name 71

Sample name Ni-7f

Sample ID

Option

Comment FTIR Measurement

No. of Scans. 20

Resolution 4 [cm-1]

Apodization Happ-Genzel
%T

200—

4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

_l |
] |
50— |
|
1- |
J. |
25 | |
] |
i
_ ol
e Be e e e
1 1
FTIR Measurement o = 1ied = 5u(:)rnrl-T

Sekil 113. Bilesik 13’e Ait IR Spektrumu
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| [F2E+08

- Wi ~ wn ™~ wy - o ~own ~ = ~

PoosiEsAREM B2 [ 8B IR RERBSUGRRRERILRARANAR:

- o0 00 00 00 00 P P P P o o N I ] lllllllllllLLLLLLLLlld..

| sl - NP I B B R

Parameter Value
>ata File Name 4/ Users/ hp/ Desktop/ NMR/ |
yozkay BNS/ 79/ pdata/ 1/ 1r
litle 7f 1H-NMR, 7
Jrigin UXNMR, Bruker Analytische |
Messtechnik GmbH |
Jwner root
solvent DMsO
wlse Sequence zg30
\cquisition Date 2015-05-11T05:48:27
JAodification Date
femperature 298.1 |
\umber of Scans 16 _
ipectrometer 500.13
‘requency
spectral Width 10330.6
Lowest Frequency -2076.8 |
ducleus iH |
\cquired Size 32768
spectral Size 32768
[l

_ » _ LA A

i iy A d 1Y T P

§ 88 &% 2533 94 '3 334%

1 I T ¥ T v T T v T T . T L4 T T L 1 * T v T ' T ¥ T I T T T
16 15 14 13 12 11 10 9 8 7 4 3 2 1 o -1 =2 <3 -4

6
f1 (ppm)

[2E+08

~2E+08

~2E+0B

—2E+08

1E+08

| F1E+08

| FIE+08

—BE+07

t=6E+07

~4E+07

~2E+07

-0

| |2E+07

Sekil 114. Bilesik 13’e Ait 'TH-NMR Spektrumu
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Acquisition Date

2015-05-11T06:58:57

- - oM O - 0 wn
& g NEERR 88 &
5 g Hgged gy ¢
N ¥
I
|
Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 80/ pdata/ 1/ 1r
2 Title 7f APT-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik GmbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence jmod
7
8
9

Temperature

10 Number of Scans

11 Spectrometer Frequency
12 Spectral Width

13 Lowest Frequency

14 Nucleus

15 Acquired Size

16 Spectral Size

301.2
1024
125.76
29761.9
-2305.6
13C
32768
32768

—108.6755
—104.45%4

]
R
]
[

56.4055
56.0867

<L
"\-53.8830

—45.2192

T-40.0263

33.8247

33.1397
31.6758

t

2E+08
-1E+08

[-5E+07

-5E+07
| F-1E+0¢
--2E+0¢

[--2E+0€

T T 7 T
210 200 190

T T ¥ T T T T y T ' T
Hmo E.D _mc -mc Ec Huc Hmo

T
110

T
100
f1 (ppm)

90
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Formula Predictor Report - 7{_13.lcd

Page 10f 1

Data File: C\ LabSolutions\ Data\Analizibns) tez\ 7{_13.lcd
Elmt | Val.| Min_ Max _Elmt | Val | Min Max _ Elmt | Val Min Max Use Adduct
H 1 10 40 [] 2 1 6 a 1 0 0 H
c 4 12 F 1 o 0 Br 1 0 0
N 3 2 5 s 2 o 0
Emor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%) 10.00 MSn Logic Mode: AND Max Resuls: 500
Event#: 1 MS(E+) Ret Time : 5.320 -> 5467 Scan# : 799 -> 821
2.000e74
1.800e7-
1.600e7:
JADGe 4682131
1.200e7
1.000e7
8.000e6-
600006 jo8.2164
i 490.1936
4.000e6- |
2.000e6-]
| 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
Measured region for 468.2131 m/z
468.2131
100.7
i 1
it
I
o |
| | 469.2164
IJI
| (| il
| | |. I
T AR I 470.2188
o e P i e Al 1
468.0 468.5 469.0 469.5 470.0 470.5
£25 H29 N3 06 [M+H]+ : Predicted region for 468.2129 m/z
468.2129
100.0+
50.0 | |
| (| 469.2161
| |
| | |I I|
1 I 470.2187
o L1\ L\ A
468.0 4685 469.0 469.5 470.0 470.5
Rank Score Formula (M llon Meas.m'z  Pred. m'z Df. | Df | o] DBE
1 100.00 C25H29 N3 06 [M+H]+ 4682131  468.2129 0.2 043 100.00 130

Sekil 116. Bilesik 13’ Ait Kiitle Spektrumu
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2-(4-((5,6-Dimetoksi-1-okso-2,3-dihidro-1H-inden-2-il)metil)piperidin-1-il)- N-
(3,4-dimetoksifenil)asetamit (14)

O
0 0 0—
- N\)LN@O/
(@) H
Yontem B’ye gore sentezlenmistir. Uriin yagimsi bigimde elde edilmistir. Verim:
%87.

TH-NMR (500 MHz) (DMSO-de) & (ppm): 1.24-1.33 (3H, m,Hs+Hs'), 1.46 (1H,
yayvan s,Hs+Hs), 1.62-1.65 (1H, m, Ha), 1.71-1.76 (2H, m,H>+He'), 2.11-2.16
(2H, m,H>+He), 2.66-2.69 (2H, m, Hz), 2.87 (2H, t, J=11.40 Hz, -CH>-), 3.06 (2H,
s, -CH2C0-), 3.21-3.27 (1H, m, H»), 3.72 3H, s, Cs-OCHs), 3.74 (3H, s, C3-
OCH3), 3.78 (3H, s, C+-OCHs), 3.87 (3H, s, Ce-OCH3), 6.88 (1H, d, J=8.70 Hz,
Hs»), 7.06 (1H, s, Ha), 7.09 (1H, s, Hy), 7.17 (1H, dd, J=2.30 Hz ve J=8.70 Hz, H¢"),
7.34 (1H, d, J=2.30 Hz, H2+), 9.50 (1H, s, -NH-).

13C-APT NMR (125 MHz) (DMSO-ds) & (ppm): 31.72 (2C, C3+Cs'), 33.12 (1C,
C3), 33.86 (1C, Cx), 40.02 (1C, -CHa-), 45.22 (1C, C2), 54.00 (2C, C2+Ce'), 55.94
(1C, C3-OCH3), 55.97 (1C, C4-OCH3), 56.08 (1C, Cs-OCH3), 56.46 (1C, Cs-
OCH3), 62.17 (1C, -CH2-CO-), 104.45 (1C, C4), 105.22 (1C, C2*), 108.67 (1C, C7),
111.84 (1C, Cs%), 112.54 (1C, Ce*), 128.91 (1C, C7a), 132.73 (1C, C»), 145.43 (1C,
Cs), 149.05 (1C, Cs»), 149.19 (1C, C3a), 149.59 (1C, Cs), 155.72 (1C, Cs), 168.60
(1C, -NH-CO-), 207.08 (1C, C1).

Elemental analiz: C27H34N206, Hesaplanan (%): C, 67.20; H, 7.10; N, 5.81.
Bulunan (%): C, 67.21; H, 7.09; N, 5.80.

HRMS (ESI) (M+H)* (m/z):C27H34N206 i¢in Hesaplanan: 483.2490. Bulunan:
483.2497.
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] nRapegRea BASSH BBSR B3 SNCUEBSRRRRRERIEnIsERES
ool i & ARaEigRERe BEREA BBUB 57 ARMGBBURGARARIEREREAT Y sce
Data File Narme C:/ Users/ hpf Desktop/ NMR/ yozkay | o L N N Sy Y- B R B R I I B R inbrinirininkninkrlnkrlnbrkn ke ko b bk
BNS/ 81/ pdata/ 1/ 1r _ I TSl OSSN T T
Title 79 1H-NMR -8E+08
Origin UXNMR, Bruker Analytische
Messtechnik GmbH -7E+08
Qwner root IL
Solvent DMSO _  cEiog
Pulse Sequence zg30
Acquisition Date 2015-05-11T07:19:26
Modification Date 7 -GE+08
Temperature 298.4 I
0 Number of Scans 16 -G6E+08
1 Spectrometer Frequency 500.13 _ i
2 Spectral Width 10330.6 | |-5E+08
3 Lowest Frequency -2076.8 1k
4 Nucleus 1H i _ Laer08
5 Acquired Size 32768 | I+
; |
5 Spectral Size 32768 FaE+08
-aE+08
I+
_ I-3E+08
| |-2E+08
—2E+08
_ H-1E+08
| | L
— _ -5E+07
-0
‘ Y A sz
& o |-.5E407
§ §88s% Reags 2933 3 43R _
T T L] N T I ¥ T v T o T d T T T T T I _ T T L4 T ¥ T < T T o T T I N T - T
16 15 14 13 12 11 10 9 8 7 5 4 3 2 1 ] -1 -2 3 -4
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= n 1] L= =R R i iy =
8 g mmmmﬂ £ 5 mmmmm RgggE 8 8 BEER LoEs08
8 g fggge  H9 EEE RS d megds ¢ § maRa
| | I N Ml SN | N2 7
26408
2E+08
n! 1
" | F1E+08
|
=5E+07
1
1 | I f -0
i ! (=-SE+07
L
" | ! [
I
Parameter Value - 1E+0€
Data File Name C:f Users/ hp/ Desktop/ NMR/ yozkay BNS/ 82f pdata/ 1/ 1r
Title 7g APT-NMR |
Origin UXNMR, Bruker Analytische Messtechnik GmbH [
Owner root
Solvent DMSO | 2408
Pulse Sequence jmod
Acquisition Date 2015-05-11T08:04:16
Modification Date -2E+0F
Temperature 301.3
Number of Scans 775
Spectrometer Frequency 125.76 raEHE
Spectral Width 29761.9 _ .
Lowest Frequency -2305.6 I qe+0e
Nudleus 13C
Acquired Size 32768
Spectral Size 32768 [--4E+0¢
-4E+0E
T v T v T T 3 T T v T L b T ¥ T o T . T T i T T b T T 4 T b T T T T T
210 200 190 180 170 160 150 140 130 120 110 - moo ) 90 80 70 60 50 40 30 20 10 0 10
ppm
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Formula Predictor Repont - 7g_14.lcd

Page 10of 1

Data File: Ci\ L D tez\7g_14.lcd
Elmt | Val | Min Max _Elmt Val. | Min Max _ Elmt  Val | Min Max Use Adduct
H 1 10 40 [] 2 1 6 a 1 0 0 H
c 4 12 30 F 1 0 0 Br 1 o o
N 3 2 5 5 2 0 o

DBE Range: -2.0 - 1000.0
Apply N Rule; yes
Isotope RI (%): 1.00

Emor Margin (ppm): 5
HC Ratio: unlimited
Max Isotopes: 3

Electron lons: both
Use MSn Info: no
Isotope Res: 10000

MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
’M@w-’ 787
zzow}
2.000e7-
1.800e74
1.600e74 483.2497
1.400e7
1.200e7-+
1.000e7+
8.000e6- 4842521
6.000e6 ;
4.000e6 dasasss | B2y
2.0
ol ) : | . . . :
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 500.0
Measuned region for 483.2497 m/z
483.2497
100.0 240
f
I
I
50.04 |
| 484 2521
I
1
11
) 485.2556
| N LS J
o AN W = 1 —
483.0 4835 484.0 4845 485.0 4855
C27 H34 N2 06 [M+H]+ : Predicted region for 483.2480 m/z
(27 H34 N2 05 [M+H)+ : Predicted region for 483.2490 mz =
483.2490
100.0, B3
J
I
|
500/ If
|
| | 484.2522
| | | '*I
[ I
1 I 4852550
T ‘II ] T T / II' T jll\' T
483.0 4835 484.0 484.5 485.0 485.5
Rank Score’ llon Meas m'z  Pred. m'z Df (mDa)l Dif. i Iso DBE
1 68.36 C27 H34 N2 06 M+H}» 4832497  483.2490 0.7 145 69.14 120

Sekil 119. Bilesik 14 Ait Kiitle Spektrumu
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4-(4-Metilpiperazin-1-il)benzaldehit

v
_/

Yoéntem C’ya gore sentezlenmistir. Deneysel E.n: 59.5 °C. Literatiir E.n: 58-60 “C
(Liu ve Go, 2007). Verim: %85.

4-(4-Etilpiperazin-1-il)benzaldehit

O
NIA

Yontem C’ya gore sentezlenmistir. Uriin yagimsi bigimde elde edilmistir. Verim:
%388.

4-(4-(2-Hidroksietil)piperazin-1-il) benzaldehit

=
© N "on
Yontem C’ya gore sentezlenmistir. Uriin yagimsi bigimde elde edilmistir. Verim:

%93.

4-(4-(2-(Dimetilamino)etil)piperazin-1-il)benzaldehit
~O-O
0) \/\N <

Yoéntem C’ya gore sentezlenmistir. Uriin yagimsi bigimde elde edilmistir. Verim:
%90.

4-(4-(3-(Dimetilamino)propil)piperazin-1-il)benzaldehit
o~ N/_\NWNi
_/
Yoéntem C’ye gore sentezlenmistir. Uriin yagims1 bigimde elde edilmistir. Verim:
%388.

4-(4-Fenilpiperazin-1-il)benzaldehit

AN
o~ N N
__/

Yontem C’ya gore sentezlenmistir. Uriin yagimsi bigimde elde edilmistir. Verim:
%90.

4-(Pirolidin-1-il)benzaldehit

e
Yoéntem C’ya gore sentezlenmistir. Deneysel E.n: 84.9 °C. Literatiir E.n: 84.5-85.5
°C (Rasburn ve Stewart, 1957). Verim: %85.
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Sekil 120. 15-29 Nolu Bilesiklere Ait Genel Kimyasal Yapi

2-(4-(4-Metilpiperazin-1-il) benziliden)-5-metoksi-2,3-dihidro-1H-inden-1-on

(15)
0
I A )
N N  N—
~o

Yontem D’ye gore sentezlenmistir. Deneysel E.n: 184.7 “C. Verim: %90.

IR (ATR) Vmaks(em™): 1678 (C=0O gerilim bandi), 1597-1487 (C=C gerilim
bandi), 1222 (C-N gerilim bandi), 1103 (C-O gerilim band1), 810 (1,4-Disiibstitiie
gerilim bandi).

IH-NMR (500 MHz) (DMSO-ds) 8 (ppm): 2.23 (3H, s, -N-CHs), 2.44-2.46 (4H,
m, Hy++Hs), 3.29-3.33 (4H, m, H>+He"), 3.89 (3H, s, -OCHz), 4.01 (2H, s, H3),
7.01-7.04 (3H, m, H3+Hs+He), 7.19 (1H, s, Ha), 7.38 (1H, s, =CH-), 7.62 (2H, d,
J=8.85 Hz, Hx+Hs'), 7.70 (1H, d, J=8.50 Hz, Hy).

13C-APT NMR (125 MHz) (DMSO-ds) & (ppm): 32.62 (1C, C3), 46.21 (1C, -N-
CHs), 47.33 (2C, C3+Cs), 54.83 (2C, C2++Ce), 56.22 (1C, Cs-OCH3), 110.65 (1C,
Co), 114.95 (2C, C3+Cs), 115.63 (1C, Ca), 125.12 (1C, Cr), 125.56 (1C, C7),
131.53 (1C, Cr), 131.86 (1C, Ce), 132.57 (1C, =CH-), 132.67 (2C, C2+C¢),
151.98 (1C, C2), 152.97 (1C, C3a), 165.01 (1C, Cs), 193.35 (1C, C1).

Elemental analiz: C22H24N202, Hesaplanan (%): C, 75.83; H, 6.94; N, 8.04.
Bulunan (%): C, 75.82; H, 6.93; N, 8.05.

HRMS (ESI) (M+H)" (m/z):C22H24N202 igin Hesaplanan: 349.1911. Bulunan:
349.1911.
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DOPNA-LAB

IR AFFINITY-1S
Item Value
|_|Acquired Date&Time 24.10.2015 15:36:47
Acquired by Systern Administrator
| [Filename C:\Program Files (x88}\LabSolutions\R\Data\bns tez maddeler\13a1.ispd
Spectrum name 13a1
Sample name Ni-13a
Sample ID
Option
Comment FTIR Me;
No. of Scans 20
Resolution 4 [em-1]
Apodization Happ-Genzel
%T
1 |

1 i
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500

FTIR Measurement cm-1
] | 13a1 —| |
100 i I : |
|
%T ] l
75— |
|
~: @
50— + g
§ | | 2
] 8 54 | &
] ~ 0~ 2 -
, 2 Sed o S —]
4 | o DB a = S
25-] A BT
] *|
1 @ 1
(gt |
- ‘ 55
0 A
| I i o LA 5 T o e o L £ 50 T . e v e I o L T e e e o F‘!ET" 1
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

Sekil 121. Bilesik 15’e Ait IR Spektrumu
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-0 [ -1 [ ] DA
s ~ L o ~ ”mm
R e A (4 5 VYT jeaass
Title 13 a 1H-NMR
Origin UXNMR, Bruker Analytische Messtechnik GmbH
Owner root
Solvent DMS0
Pulse Sequence 2930
Acquisition Date 2015-05-14T06:39: 14
Modification Date
Temperature 298.8
0 Number of Scans 16
1 Spectrometer Frequency 500.13
2 Spectral Width 10330.6
3 Lowest Frequency -2076.8
4 Nucleus 1H
5 Acquired Size 32768
6 Spectral Size 32768
1 1
I i
I !
Al Ay
e e o~ - o w e
T T T T T T T T T o T T I . T . T T T
16 15 14 13 12 11 10 9 8 7 6 4 3 2 1 ]
f1 (ppm)

~7E+08

[~6E-+08

6E+08

|Fee+os

-5E+08

-4E+08

4E+08

| FE+08
F3E+08

| [F2E+08

I-2E+08

~2E+08

—1E+08

—SE+07

—-5E+07

Sekil 122. Bilesik 15’e Ait 'TH-NMR Spektrumu
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F1E+08

-5E+07

[--5E+07

~-1E+0&

I--2E+0¢

[--2E+0€

--2E+0¢

--3E+0E

|--4E+0¢

8 8 80 8 faagyy 49 Ss PERE &
A rrf}: N I NA NI |
Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 102/ pdataf 1/ 1r
2 Title 13 a APT-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik GmbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence jmad
7 Acquisition Date 2015-05-14T07:36:17
8 Modification Date
9 Temperature 301.3
10 Number of Scans 1024
11 Spectrometer Frequency 125.76
12 Spectral Width 29761.9
13 Lowest Frequency -2305.6
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 32768
I
T T T T v T T T T E 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 i A_%W:& 90 80 70 60 50 40 30 20 10 -10

ik 15°e Ait 3C-APT NMR Spektrumu
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Fommula Predictor Repon - 13a_15.lcd

Page 10f 1

Data File: C\L DatalA tez\ 13a_15.kcd
_Eimt | Vel | Min Max _Eim  Val| Min Max _Em |Val| Min Max _ UseAdduct
H 1 10 40 (5] 2 1 [ [#] 1 g 0 H
c 4 12 30 F 1 V] o Br 1 0 0
N 3 2 5 S 2 o o
Emor Margin (ppm) 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%) 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time : 5.160 -> 5.400 Scan# : 775 -> 811
1.800e7 [
1.600e7
1400871 3491911
1.200e7+
1.000e74
800056 350.1038
6.000e64
4.000e6-
2.000e64 175.F973
1 | A i
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
Measured region for 349.1911 m/z
191
100.04 349$9 1
|'i
|
o f _!
il 350/1938
| fl
I '
| I
| | 1349.3578 (1 3511973
/ | .
o ot \/TM . e LI i : AN ;
3488 3480 3492 3494 3496 3498 350.0 3502 3504 3506 350.8 3510 3512 3514 3516
C22 H24 N2 02 [M+H]+ : Predicted region for 349.1811 m/z
3481911
100.04 B 18
|
50.0—I | |
|| 350.1943
. | I
I i
o - - — - - - - - - - - - - - -
3488 3490 3492 3494 3496 3498 3500 350.2 3504 3506 3508 351.0 3512 3514 3516

Rank _Score Formula (M) llon Meas. m'z.
1 58.18 C22H24 N2 02 [M+H]+ 349,191

Sekil 124. Bilesik 15’ Ait Kiitle Spektrumu
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Pred. m'z Df. (mDa) Df.
3451911 0.0

{ Iso. DBE
0.00 5918 120



2-(4-(4-Metilpiperazin-1-il) benziliden)-6-metoksi-2,3-dihidro-1H-inden-1-on

(16)
o O
~ /~ N\
[ s A v

Yoéntem D’ye gore sentezlenmistir. Deneysel E.n: 198.7 °C. Verim: %87.

IR (ATR) Vmaks(em™): 1683 (C=0O gerilim bandi), 1597-1489 (C=C gerilim
bandi), 1240 (C-N gerilim bandi), 1103 (C-O gerilim band1), 813 (1,4-Disiibstitiie
gerilim bandz).

TH-NMR (500 MHz) (DMSO-d¢) & (ppm): 2.23 (3H, s, -N-CH3), 2.44-2.46 (4H,
m, H3~+Hs"), 3.30-3.33 (4H, m, H2tHg¢"), 3.84 (3H, s, -OCH3), 3.97 (2H, s, H3),
7.04 (2H, d, J=8.90 Hz, H3+Hs"), 7.23 (1H, d, J=2.40 Hz, Hs), 7.27 (1H, dd, J/=2.50
Hz ve J=8.30 Hz, H7), 7.46 (1H, s, =CH-), 7.58 (1H, d, J/=8.50 Hz, H4), 7.64 (2H,
d, /=8.90 Hz, H>'+Hg").

13C-APT NMR (125 MHz) (DMSO-ds)  (ppm): 31.86 (1C, C3), 46.21 (1C, -N-
CH3), 47.25 (2C, C3+Cs»), 54.82 (2C, C2+Cs>), 55.96 (1C, C6-OCH3), 105.97 (1C,
C7), 114.89 (2C, C3+Cs), 123.18 (1C, Cs), 124.91 (1C, Cr), 127.86 (1C, Ca),
132.05 (1C, C+), 132.26 (1C, =CH-), 132.56 (2C, C2+Cs'), 139.56 (1C, C2), 142.61
(1C, C3a), 152.15 (1C, C7a), 159.59 (1C, Cs), 193.35 (1C, C1).

Elemental analiz: C22H24N202, Hesaplanan (%): C, 75.83; H, 6.94; N, 8.04.
Bulunan (%): C, 75.81; H, 6.95; N, 8.03.

HRMS (ESI) (M+H)* (m/z):C22H24N202 i¢in Hesaplanan: 349.1911. Bulunan:
349.1909.
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DOPNA-LAB

IR AFFINITY-1S
[T Itemn | Value
|__lAcquired Date&Time 24.10.2015 15:41:52
Acquired by System Administrator
| _|Filename C:\Program Files (xB6]\LabSolutionsIR\Data\bns tez maddeler\l 361 .ispd
Spectrum name 13b1
| |Sample name Ni-13b
Sample ID
Option
Comment FTIR Measurement
No. of Scans 20
Resolution 4 [em-1]
Apodization Happ-Genzel
%T
200—
|
1 |

1

4000 3500 3000 2500 2000 1750 1500 1250
FTIR Measurement

1000 750 500

100—
%T
1
75—
J
] /
| )
9 | S
: 13
50— | e =1
1 ¢ o =
1 TS =3
4 P~ ==
o o~
] o =
25—| -
]
1
00—+ Tt T T T T T T LI e o e

4000 3500 3000 2500 2000 1750 1500 1250
FTIR Measurement

Sekil 125. Bilesik 16’ya Ait IR Spektrumu
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Parameter
Data File Name

Title
Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification Date

Value
C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/
103/ pdata/ 1/ 1r

13 b 1H-NMR

UXNMR, Bruker Analytische Messtechnik
GmbH

root

DMSO

2930
2015-05-14T08:07:09

Temperature 298.3
0 Number of Scans 16
1 Spectrometer Frequency 500.13
2 Spectral Width 10330.6
3 Lowest Frequency -2076.8
4 Nucleus 1H
5 Acquired Size 32768
6 Spectral Size 32768
T T T L T ¥ T T T *
16 15 14 13 12 1 10

7.6537
7.6359
7.5910
7.5743
7.4602
7.2014
7.2864
7.2748
7.2698
7.2374
7.2326
7.0516
7.0338

_~3.9751

T 38451

~=3.3056
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20~ e
310—=<

298 —==

4.36 —=
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5 % SguREgEg g 2 58 8% = [
il h o CRNAS 58§ @ 28 O 2
g § O San8Y §YR % 8 B 5 & I
[ & TIs0TIF T 1 NN [ |
| ~5E+07
i i | Ly
| I | & | | [ | I A , -0
! |
I 1
i _ _ |
Parameter Value | [
1 Data File Name C:/f Users/ hp/ Desktop/ NMR/ yozkay BNS/ 104/ pdata/ 1/ 1r |
2 Title 13 b APT-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik GmbH [ L 1E+0¢
4 Owner root
5 Solvent DMSO |
5 Pulse Sequence jmod
7 Acquisition Date 2015-05-14T09:58:10 _ I--2E+0§
3 Modification Date
3 Temperature 301.4 'F
10 Number of Scans 2048 i
L1 Spectrometer Frequency 125,76 |--2E+0¢
12 Spectral Width 29761.9 _
13 Lowest Frequency -2305.6
14 Nucleus 13C |
15 Acquired Size 32768 ([0
16 Spectral Size 32768 7
_ I--3E+0€
7 --4E+0E
It
--4E+0¢
|
T y T ¥ T T T ¥ T T T T T ¥ T T v T T T ¥ T T L T ¥ T T ’ T T ¥ T
210 200 190 180 170 160 150 140 130 120 110 ™ M%%_.:v 90 80 70 60 50 40 30 20 10 0 -10
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Formula Predictor Report - 13b_16.Icd

Page 10f 1

Data File: C:\ LabSolutions\ Data\Analiz\bns\ tez\ 13b_16.Icd

Eimt | Val. | Min Max Elmt  Vel. Min| Max Elmt _ Val. Min Max Use Adduct
H 1 10 40 [¢] 2 1 6 o] 1 0 0 H

c 4 12 30 F 1 0 0 Br 1 0 0

N 3 2 5 s 2 0 0

Emor Margin (ppm). 5
HC Ratio: unlimited
Max Isotopes: 3
MSn Iso RI (%): 10.00

Event#: 1 MS(E+) Ret. Time : 5.320 ->

Electron lons: both

Use MSn Info: no
Isotope Res: 10000
Max Results: 500

DBE Range: -2.0 - 1000.0
Apply N Rule: yes
Isotope RI (%): 1.00
MSn Logic Mode: AND

5.547 Scan#:799 ->833

2,000¢7]
1.800e7-
1.600e7
1.400e7-
1.200e74
1.000e74
8.000e6-
6.000e6
4.000e6
2.000e6+

.1909

350.1940

0= T
100.0 200.0

A
300.0

1
400.0 500.0 600.0 700.0 800.0 500.0

Measured region for 349.1909 m/z

349.1
100.0-‘ 9

50.04

/

|\349.357‘1

S e o N

3488 3480 3492 3454 3456 3408 3500 3502 3504 3506

€22 H24 N2 O2 [M+H]+ : Predicted region for 349.1911 m/z

350.8 351.0 3512 3514 3516

349.1911
100.04

50.04

W

=]

]

350.1943
.‘{ \

L1\ N

3438 3490 349.2

3494 3496 3408 3500 3502 3504 3506 3508 3510 3512 3514 3510

Rank| Score' Formula (M)

lon Meas. 'zl Pred. 'z Df. (mDa)| Df. | Iso] DBE

1 65.44 C22H24 N2 02

[M+H[ 3451900 340.1911 02 057 6544 120

Sekil 128. Bilesik 16’ya Ait Kiitle Spektrumu

116



2-(4-(4-Metilpiperazin-1-il)benziliden)-5,6-dimetoksi-2,3-dihidro-1H-inden-1-on

(17)
(0)
/OM
OO~
\O __/

Yontem D’ye gore sentezlenmistir. Deneysel E.n: 195.6 “C. Verim: %88.

IR (ATR) Vmaks(em™): 1680 (C=0O gerilim bandi), 1585-1498 (C=C gerilim
bandi), 1120 (C-N gerilim bandi), 1091 (C-O gerilim band1), 815 (1,4-Disiibstitiie
gerilim bandi).

IH-NMR (500 MHz) (DMSO-ds) 8 (ppm): 2.23 (3H, s, -N-CHs), 2.44-2.46 (4H,
m, Hy+Hs»), 3.28-3.30 (4H, m, Ho-+He), 3.84 (3H, s, Cs-OCHs), 3.91 (3H, s, Ce-
OCH3), 3.94 (2H, s, H3), 7.03 (2H, d, J=8.80 Hz, Hy+Hs), 7.21 (1H, s, =CH-), 7.22
(1H, s, Ha), 7.35 (1H, s, H7), 7.61 (2H, d, J=8.80 Hz, Ho+Hs).

I3C-APT NMR (125 MHz) (DMSO-ds) 8 (ppm): 32.22 (1C, Cs3), 46.22 (1C, -N-
CH3), 47.34 (2C, C3+Cs»), 54.84 (2C, C2+Cs), 56.13 (1C, Cs-OCH3), 56.42 (1C,
Ce-OCH3), 105.00 (1C, C7), 108.61 (1C, Cs), 114.98 (2C, C3+Cs), 125.19 (1C,
C1), 130.94 (1C, C), 132.12 (1C, =CH-), 132.34 (1C, C2), 132.58 (2C, C2+Cs),
144.99 (1C, Cza), 149.71 (1C, Cra), 152.96 (1C, Cs), 155.34 (1C, Cs), 192.26 (1C,
Ch).

Elemental analiz: C23H26N203, Hesaplanan (%): C, 72.99; H, 6.92; N, 7.40.
Bulunan (%): C, 72.98; H, 6.93; N, 7.39.

HRMS (ESI) (M+H)* (m/z):C23H26N203 i¢in Hesaplanan: 379.2016. Bulunan:
379.2021.
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DOPNA-LAB

IR AFFINITY-1S
Item Value
Acguired Date&Time 24.10.2015 15:52:07
| [Acquired by System Administrator
| _[Filename C:\Program Files (x86)\LabSolutions\IR\Datalbns tez maddeleri3c1.is
Spectrum name 13¢1
Sample name Ni-13c
Sample ID
Option
Comment FTIR M it
No. of Scans 20
Resolution 4 [em-1]
| | Apodization Happ-Genzel
%T
T
] |
4000 3500 3000 2500 2000 1750 1500 1250 1000 750
FTIR Measurement
100 ~ i - - I
.| | \—'ufl . |
%T ] 831 -
| S |
-+ e |
75— SR
]. N |
! |
50— |
]
]
] |
25 T |
]
]
00—t b s B T T T T T T T T — = - = l
| -t LA B e e o
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

Sekil 129. Bilesik 17’ye Ait IR Spektrumu

118



Parameter
Data File Name

Title
Origin
Owner
Solvent
Pulse Sequence
Acquisition Date
Modification Date
Temperature

0 Number of Scans

Value

C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 105/
pdata/ 1/ 1r

13 ¢ 1H-NMR

UXNMR, Bruker Analytische Messtechnik GrmbH
root

DMSO

zg30

2015-05-14T11:44:34

298.1
16

1 Spectrometer Frequency 500.13

2 Spectral Width

3 Lowest Frequency

4 Nucleus
5 Acquired Size
6 Spectral Size

10330.6
-2076.8
iH
32768
32768

7.6185
7.6009
73598
7.2291
7.2129
7.0443
7.0267
39434
3.9107
3.8432
3.2888
2.5126

- {iqm
\-2,4449

2.2355

.
j:
J

| F2E+08

| |F1E+08

O

2.05 —=
2,06 =
202
3.16
411 ——

3.08

-0

-2E+07

_uam+cm
[~4E+08
—3E+08
—3E+08
[-3E-+08
_ ~3E+08
~3E+08
-2E+08
.|~m+cu
| [F2E+08

~2E+08

119

| F1E+08
—1E+08
[-8E+07
_ [-6E+07
4E+07

_ [~2E+07
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g T%8 8 R8T 32 g 813 2E+08
g REN g BaNy & 8 g8 888 £§ f ,
ol 1 nig % Nong i - @0 T HE MmN ~N IL
g ans X o908 o 2 23 RER ¢¢ & 7
LT T === [0 SN _ | 2108
|
| |
| ~1E+08
| | ~5E+07
| i
]
| ! | | | J 0
| i | _ | _
I |--5E+07
Parameter Value [--1E+0¢
Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 106/ pdata/ 1/ 1r |
Title 13 ¢ APT-NMR !
Origin UXNMR, Bruker Analytische Messtechnik GmbH |--2E+0¢
Owner root
Solvent DMSO |
Pulse Sequence jmod —-2E+0€
2015-05-14T12:42:40 [
Modification Date 7
Temperature 301.5 [T-2E+0¢
Number of Scans 1024
Spectro r Freques 125.76
pectrameler; Fraquency | |--3E-+08
Spectral Width 29761.9 |
Lowest Frequency -2305.6 r
Nucleus 13C |-4E+08
Acquired Size 32768 ,
Spectral Size 32768 (Il
|--4E+0¢
| —-4E+0¢
1
T ¥ T L] T T i T T R T , T T T » T T T T " T 3 T 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)

120
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Formmula Predictor Report - 13¢_17.Icd Page 10of 1
Data File: C:\ LabSolutions\ Data\Analizibns! tez\ 13¢_17.lcd
Elmt | Val. Min| Max _Emt Val. Min Max Elmt  Val | Min Max Use Adduct
H 1 10 40 ] 2 1 6 a 1 0 0 H
c 4 12 30 F 1 0 0 Br 1 0 0
N 3 2 5 ] 2 0 0
Emor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time: 5.053 ->5.173 Scan# : 759 -> 777
2.600e7
2.400e7
2.200e74
2.000e7-
1.800e7- 379@21
1.600e7
1.400e7-
1.200e7
1.000e7
8.000e6 380.2045
6.000e6-
4:000e64 190.1023
2.00
100.0 200.0 300.0 4000 500.0 500.0 700.0 800.0 9000
Measured region for 379.2021 m/z
379.2021 7
1 GO.D—‘ 202
] I“
|
|
50.04 | ‘
“ | 380.2045
! I
Il it
/ I
/ \/NM ‘ \'
3788 3790 3792 3794 3796 3798 3800 3802 3804 3806 3808 3810 3812 3814 3816 |

C23 H26 N2 O3 [M+H]+ : Predicted region for 379.2016 m/z

379.2016
100.04

50.01 }

380.2048

r

il

L
378.8 3790 3792 3794 3705 3708

/I,
3800 3802 3804 380.6 380.8 3810 3812 3814 3816

Rank _Score| Formula (M) lon

Meas. 'z Pred. w'z Df. (mDa)| Df | Iso] DBE

1 80.64 C23H26 N2 03 [M+H]+

379.2021 379.2016 0.5 132 8129 120

Sekil 132. Bilesik 17ye Ait Kiitle Spektrumu
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2-(4-(4-Etilpiperazin-1-il)benziliden)-5-metoksi-2,3-dihidro-1H-inden-1-on (18)

@)
~o N

Yoéntem D’ye gore sentezlenmistir. Deneysel E.n: 157.6 “C. Verim: %82.

IR (ATR) Vmaks(em™): 1681 (C=0O gerilim bandi), 1597-1581 (C=C gerilim
bandi), 1195 (C-N gerilim bandi), 1101 (C-O gerilim band1), 810 (1,4-Disiibstitiie
gerilim bandz).

TH-NMR (500 MHz) (DMSO-de) 3 (ppm): 1.04 (3H, t, J=3.55 Hz, -N-CH>-CHz),
2.35-2.38 (6H, m, -N-CHz-CH3+H3-+Hs"), 3.28-3.34 (4H, m, Hx+Hs>), 3.89 (3H,
s, -OCHz), 4.04 (2H, s, H3), 7.02-7.04 (3H, m, Hy+Hs+Hs), 7.19 (1H, s, Ha), 7.38
(1H, s, =CH-), 7.61 (2H, d, J=8.70 Hz, Ho+H¢), 7.70 (1H, d, J=8.45 Hz, Hy).

13C-APT NMR (125 MHz) (DMSO-ds) & (ppm): 12.42 (1C, -N-CH:-CH3), 32.62
(1C, C3), 39.52 (1C, -N-CH2-CH3), 47.44 (2C, C3+Cs>), 52.06 (2C, C2+Cs>), 56.21
(1C, C5-OCH3), 110.64 (1C, Ce), 114.91 (2C, C3+Cs), 115.63 (1C, Ca), 125.10
(1C, Cr), 125.56 (1C, C7), 131.54 (1C, Cra), 131.83 (1C, C#), 132.58 (1C, =CH-),
132.66 (2C, C2+Cs), 152.01 (1C, C2), 152.96 (1C, C3a), 165.00 (1C, Cs), 191.96
(1C, C1).

Elemental analiz: C23H26N202, Hesaplanan (%): C, 76.21; H, 7.23; N, 7.73.
Bulunan (%): C, 76.20; H, 7.22; N, 7.72.

HRMS (ESI) (M+H)" (m/z):C23H26N202 igin Hesaplanan: 363.2067. Bulunan:
363.2067.
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DOPNA-LAB

IR AFFINITY-1S
Item Value
Acquired Date&Time 24.10.2015 15:55:45
Acquired by System Administrator
| [Filename C:\Program Files (x86]\LabSolutions\IR\Dala\bns tez maddeler\]3d1.is,
pectrum name 13d1
ample name iNi-iad
ample ID
Option
Comment FTIR Measurement
No. of Scans 20
| _|Resolution 4 [em-1]
Apodization Happ-Genzel
%
EOO 3 | =
q |
|
4 | !
4000 3500 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

1485,19~
1446,61/

13d1 —||

1 /
1 &
50— B ;s o -
- ) 0 { gk ©
1 - ] = E 8 | E | ~ f'Ej
] | Sg 88§ 83 ° =2 &7
| - — o =
25-] | g 5 5§88
J _ - - o
] ’ ¥
] |
—| 1 T T I T T T r T T T T I T T T T T L | T ™ | T T T | I ™ T T ™ T T _"'_If _||
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

Sekil 133. Bilesik 18’e Ait IR Spektrumu
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Parameter
Data File Name
Title
Origin
Owner
Solvent

Pulse Sequence
Acquisition Date
Modification Date
Temperature

0 Number of Scans

1 Spectrometer Frequency

Value

C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/
107/ pdata/ 1/ 1r

13 d 1H-NMR

UXNMR, Bruker Analytische Messtechnik
GmbH

root

DMSO

2930
2015-05-15T05:29:25

298.1
16
500.13

2 Spectral Width 10330.6
3 Lowest Frequency -2076.8
4 Nucleus 1H
5 Acquired Size 32768
6 Spectral Size 32768
P
L
T T T ' T T T J T
16 15 14 13 12 1 10

7.7088
7.6919
7.6252
7.6078
7.3805
7.1978
7.1959
7.0428
7.0319
7.0255
7.0209
—~4.0047
3.3087
3.2893
2.3860
2.3717
2.3574
1.0609
1.0467
1.0395
1.032¢4

™-3.8979

/
<
!
Bl
o
¥
{
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6.12—=
352—=

4.59 —==
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8 g &3 §8sHg4 4% 3 N E 8 o 5 |
_ e I A el
_ ! | {~2E+08
| Ir
W [-2E+08
I | | -1E+08
| -
i ~SE+07
it { 1 -0
|
i |F-se+07
i
-1E+0€
Parameter Value |
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 108/ pdata/ 1/ 1r | W Wmmém
2 Title 13 d APT-NMR |
3 Origin UXNMR, Bruker Analytische Messtechnik GmbH
4 Owner root | [r2E+0e
5 Solvent DMSO i
6 Pulse Sequence jmod [-3E+0E
7 Acquisition Date 2015-05-15T06:28:06 | i
8 Modification Date [-4E+0E
9 Temperature 301.2
10 Number of Scans 1024 |[FE+0e
11 Spectrometer Frequency 125.76 r
12 Spectral Width 29761.9 7 -4E+0¢
13 Lowest Frequency -2305.6 *
14 Nucleus 13C | -5E+0E
15 Acquired Size 32768 |
16 Spectral Size 32768 | ~-6E+0¢
W [--6E+0E
m
e T —— T T T Y T T T L. — T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 4 m%%_.:u 90 70 60 50 40 30 20 10 -10

Sekil 135. Bilesik 18’e Ait 3C-APT NMR Spektrumu
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Formula Predictor Report - 13d_18.lcd

Data File: C:\ LabSolutions\ Data\Analiz\bns\ tez\ 13d_18.Icd

Elmt | Val. | Min Max Eimt Val. Min Max Elmt | Val.

H 1 10 40 [e] 2 1 6 a
c 4 12 30 F 1 0 0 Br
N 3 2 5 s 2 0 0
Emor Mamgin (ppm): 5 DBE Range: -2.0 -
HC Ratio: unlimited Apply N Rule: yes
Max Isotopes: 3 Isotope RI (%): 1.00
MSn Iso RI (%): 10.00 MSn Logic Mode: AND

Event#: 1 MS(E+) Ret. Time: 5.293 -> 5.480 Scan# : 795 -> 823

1 0 0 H
1 0 4]
1000.0 Electron lons: both

Use MSn Info: no

Page 1

Min Max Use Adduct

Isotope Res: 10000

Max Results: 500

of 1

2.400e7
2.200e7
2.000e7
1.800e71
1.600e7
1.400e7-
1.200e7q
1.000e7+ 364.2098
8.000e6
6.000e6-
4.000e6+
2.000e6+

o |

363.2067

182,]1057

1 I
100.0 200.0 300.0 400.0

500.0

600.0 700.0

800.0 900.0

Measured region for 363.2067 m/z

363.2067

10&7
!!
II

50.0- |

|i T

-

365.2135
|

3628 3630 3632 3634 3636 3638 3640 3642 3644 3040 3048

365.0 3652 3654 3656

C23 H26 N2 02 [M+H]+ : Predicted region for 363.2067 m/z
363.2067
100.0}

|

50.04 ‘
| 364.2099
‘
il
I Il
SR ) | || W TR
3628 3630 363.2 3634 3636 3638 364.0 364.2 3644 364.6 3648 3650 3652 3654 3656
Rankl Score Formula (M llon Meas. miz Pred. m'z Df. (mDa) Df. | Isol DBE
1 59.70 C23H26 N2 02 [M+H]+ 363.2067 363.2067 0.0 000 59.70 12.0

Sekil 136. Bilesik 18 Ait Kiitle Spektrumu
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2-(4-(4-Etilpiperazin-1-il)benziliden)-6-metoksi-2,3-dihidro-1H-inden-1-on (19)

O
/O
NN N N
NIAd

Yontem D’ye gore sentezlenmistir. Deneysel E.n: 179.4 °C. Verim: %88.

IR (ATR) Vmaks(em™): 1681 (C=0O gerilim bandi), 1597-1489 (C=C gerilim
bandi), 1238 (C-N gerilim bandi), 1103 (C-O gerilim band1), 812 (1,4-Disiibstitiie
gerilim bandi).

IH-NMR (500 MHz) (DMSO-de) 8 (ppm): 1.04 (3H, t, J=7.15 Hz, -N-CH>-CHs),
2.37-2.39 (6H, m, -N-CH2-CHs+ Hs~+Hs), 3.84 (3H, s, -OCHs), 3.31-3.34 (4H, m,
Ho-+He*), 3.97 (2H, s, H3), 7.04 (2H, d, J=8.80 Hz, H+Hs), 7.23 (1H, d, J=2.45
Hz, Hs), 7.28 (1H, dd, J=2.50 Hz ve J=8.25 Hz, Hy), 7.46 (1H, s, =CH-), 7.58 (1H,
d, J=8.35 Hz, H4), 7.64 (2H, d, J=8.80 Hz, Ha+Hs).

13C-APT NMR (125 MHz) (DMSO-ds) & (ppm): 12.42 (1C, -N-CH:-CH3), 31.85
(1C, C3), 47.36 (2C, C3+Cs»), 51.84 (1C, -N-CH2-CH3), 52.06 (2C, C2+Cs>), 55.96
(1C, Cs-OCH3), 105.97 (1C, C), 114.85 (2C, C3+Cs), 123.54 (1C, Cs), 124.95
(1C, Cr), 127.85 (1C, Ca), 132.03 (1C, Ca), 132.95 (2C, C2+Cs), 133.54 (1C,
=CH-), 139.70 (1C, C2), 142.60 (1C, C3a), 152.19 (1C, C7a), 159.62 (1C, Cs), 197.96
(1C, C1).

Elemental analiz: C23H26N202, Hesaplanan (%): C, 76.21; H, 7.23; N, 7.73.
Bulunan (%): C, 76.22; H, 7.24; N, 7.71.

HRMS (ESI) (M+H)* (m/z):C23H26N202 i¢in Hesaplanan: 363.2067. Bulunan:
363.2067.
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DOPNA-LAB

IR AFFINITY-1S
| Itern Value
|_ Acquired Date&Time 24.10.2015 16:00:30
| [Acquired by Systern Administrator
| _|Filename C:\Program Files (x86]\LabSolutions\R\Data\bns tez maddeleriidel s
| |Spectrum name 13e1
Sample name Ni-13e
Sample ID
Option
Comment FTIR Measurement
Ne. of Scans 20
Resolution 4 [em-1]
Apodization Ha nzel
1 |
250— ‘
%T |
g |
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

1 | |
50— . I | wn
] | s B
] 0 8 ©
] = s =
| a
25—
<
B e o o AL IRLAN B A e w e o e e T
4000 3500 3000 2000 1750 1500

FTIR Measurement

Sekil 137. Bilesik 19’a Ait IR Spektrumu
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- 6E+08
parsmter e BEREUSSRARERE I3 BESI3EE 333
Data File N C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/  |oi o & 2 SNR I HHEE am Gaadsgd 938 7
a ame : TS/ hp sktop yozkay PSPS SIS IS NSNS NN N NN mm man NN i3
109/ pdata/ 1/ 1 ey e NE PSS N m
Title 13 e 1H-NMR -5E+08
Origin UXNMR, Bruker Analytische Messtechnik 7
GmbH L
Owner root |
| [FaE+o8
Solvent DMSO |
Pulse Sequence zg30
Acquisition Date 2015-05-15T06:46:50
Modification Date ~4E+08
Temperature 298.5 |
0 Number of Scans 16 |
1 Spectrometer Frequency 500.13 ! | F4E+08
2 Spectral Width 10330.6 _
3 Lowest Frequency -2076.8 [
4 Nucleus 1H | 3e+08
S Acquired Size 32768 |
6 Spectral Size 32768
[~2E+08
[
-2E+08
I-2E+08
| F1E+08
[-5E+07
: il rJL; | S "
ek g & 4 |
[SRER=RE Pt} Ne ° L L.se+07
T T x T T T ¥ T T T 4 T T ¥ T T ¥ T T T L] T T T L T L T ¥ T
16 15 14 13 12 11 10 9 8 7 6 4 3 2 1 0 -1 -2 -3 -4
f1 (ppm)

Sekil 138. Bilesik 19°a Ait "TH-NMR Spektrumu
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= o i Soed ol =Sy . wn bttt * -
& a a 000 = jala = BEGA S - o
_ T TS T | Vi /
{ I
LI e | _ _ " _
| | | I | | | 1
Parameter Value ! i
| Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 110/ pdata/ 1/ 1r
1 Title 13 e APT-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik GmbH
t Owner root
5 Solvent DMSO
5 Pulse Sequence jmod
7 Acquisition Date 2015-05-15T07:44:24
3 Modification Date
3 Temperature 301.3
L0 Number of Scans 1024
L1 Spectrometer Frequency 125.76
12 Spectral Width 29761.9
L3 Lowest Frequency -2305.6
L4 Nucleus 13C
L5 Acquired Size 32768
L6 Spectral Size 32768
SE—
T T s T ¥ T ¥ T T T i v T T T 3 T T L e ) T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 H m_w%:: 90 80 70 60 50 40 30 20 10 -10

3E+07
[-2E+07

~1E+07

--1E+07
--2E+07
—-3E+07
--4E+07
~-5E+07
-6E+07
[=-7E+07
--8E+07
[—-9E+07
~-1E+0¢
--1E+0¢€
I--1E-+0¢
M.Hm+cm
I--1E-+0&
[~-2E+0€
-2E+0¢
[--2E+0¢€
I--2E+0€
[—-2E+0¢
[—-2E+0¢

[~-2E+0¢

Sekil 139. Bilesik 19°a Ait 3C-APT NMR Spektrumu
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Formula Predictor Report - 13e_19.lcd Page 10of 1

Data File: C:\ LabSolutions\ Data\Analiz\bns\ tez\ 13e_19.lcd

Elmt ' Val! Min| Max _ Eimt Val | Min| Max _ Eimt | Val _Min Max Use Adduct

H 1 10 40 o 2 1 6 cl 1 0 0 H
o} 4 12 30 F 1 0 0 Br 1 0 0
N 3 2 5 s 2 0 0
Emor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isctope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret Time: 5.347 -> 5.533 Scan# : 803 -> 831
1.800e7
1.600e74
1.400e74
1.200e7 363.p067
1.000e7+
8.000e6-
800086 364.2008
4.000e6-
2.000e6
0 T Loy top T T T T T
L 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0

Measured region for 363.2067 m/z
363.2
100.01 ;2057

I
‘ ‘ 364.2098

i

| |
\ | 365.2165
) N D

2 3634 3636 3638 3640 3642 3644 3646 3048 3650 3652 3654 3055

3628  363.0 363

C23 H26 N2 02 [M+H)+ : Predicted region for 363.2067 m/z

100.0- 363.2067

50.01 \

\ | 364.2099

JAR / PN
3628 3630 3632 3634 3636 363.8 3640 3642 3644 3646 3648 3650 3652 3654 3656

-]

Rank| Score Formula (M) lon Meas. 'z Pred. 'zl Df (mDa)| Df. | Iso] DBE
1 79.67 C23H26 N2 02 [M+H]+ 363.2067  363.2067 0.0 0.00 7967 120

Sekil 140. Bilesik 19°a Ait Kiitle Spektrumu
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2-(4-(4-Etilpiperazin-1-il)benziliden)-5,6-dimetoksi-2,3-dihidro-1H-inden-1-on

(20)
O
/O
N N
~o X NI

Yontem D’ye gore sentezlenmistir. Deneysel E.n: 138.5 °C. Verim: %84.

IR (ATR) Vmaks(em™): 1681 (C=0O gerilim bandi), 1600-1498 (C=C gerilim
bandi), 1211 (C-N gerilim bandi), 1118 (C-O gerilim band1), 813 (1,4-Disiibstitiie
gerilim bandi).

TH-NMR (500 MHz) (DMSO-ds) 3 (ppm): 1.04 (3H, t, J=3.70 Hz, -N-CH>-CH:),
2.35-2.39 (6H, m, -N-CHz-CHs +Hs++Hs»), 3.27-3.29 (4H, m, H>-+He*), 3.83 (3H,
s, Cs-OCH3), 3.90 (3H, s, Cs-OCH3), 3.92 (2H, s, H3), 7.01-7.02 (2H, m, Hs+=CH-
), 7.20 (2H, d, J=4.25 Hz, Hs>+Hs), 7.35 (1H, s, Hy), 7.59 (2H, d, J=8.85 Hz,
Ho+He).

13C-APT NMR (125 MHz) (DMSO-ds)  (ppm): 12.42 (1C, -N-CH>-CHs), 32.21
(1C, C3), 47.45 (2C, C3+Cs»), 51.52 (1C, -N-CH2-CH3), 52.06 (2C, C2+Cs>), 56.11
(1C, Cs-OCH3), 56.41 (1C, Cs-OCH3), 104.98 (1C, C7), 108.58 (1C, C4), 114.92
(2C, C3+Cs?), 125.18 (1C, Cr), 130.94 (1C, C«), 131.91 (1C, =CH-), 132.28 (1C,
C2), 132.56 (2C, C2+Cs), 144.96 (1C, Csa), 149.70 (1C, C7a), 153.69 (1C, Cs),
155.33 (1C, Cs), 192.24 (1C, C).

Elemental analiz: C24H2sN203, Hesaplanan (%): C, 73.44; H, 7.19; N, 7.14.
Bulunan (%): C, 73.43; H, 7.20; N, 7.13.

HRMS (ESI) (M+H)" (m/z):C24H28N203 igin Hesaplanan: 393.2173. Bulunan:
393.2170.
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DOPNA-LAB

IR AFFINITY-1S
Item Value
Acquired Date&Time 24,10.2015 16:03:49
| [Acquired by System Administrator
| [Filename C:\Program Files (xB86]\LabSolutions\IR Datalbns ez maddeler\i3fi ]
[ |Spectrum name 1311
Sample name Ni-13f
Sample ID
Opticn
Comment FTIR Measuremant
No. of Scans 20
Resolution 4 [em-1]
_lApodization Happ-Genzel
1000 —- H
4 | |
%T ] .
0 r ¥ v ~r
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1
4 13 —]
100— ; — |
1 ) ' |
%T | [ | |
| D
] 2| | |
' 58 |
75— S8 |
- L 3 |
| @8 |
< L ‘
| o~ |
] g |
' | | L )
- : 2 w L0 @
| | rl0% L )] 23 8@ ‘
] €823 [ 34l g% og
- s T 0 o M~ = ™~
1 § = o 8 g T ‘
25— b S - +g
- - E
o-—'-—.-—,—.—r,.--.,.,--,—.—;‘.,-—.-...,... I S e e o SRS S
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

Sekil 141. Bilesik 20’ye Ai
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N YW~ o o ow DEM AW NN DO N ~6E+08
Paramets [N SN A B & 0o ¥ a¥ RO
Dat; _n._mzmamﬂ C:/ Us \:_.omsw__,r__ha kay BNS/ 111/ mm.ﬁn.m_mm mm& Eﬂmmﬁ. mmmmm |
a File Name :/ Users/ hp/ Desktop, yozkay NN o ed e L T I I SRR - f s |
pdata/ 1/ 1r SN | SN e | -
Title 13 f 1H-NMR *
QOrigin UXNMR, Bruker Analytische Messtechnik GrbH
QOwner root , | 6E+08
Solvent DMSO ,
Pulse Sequence 2g30 h
Acquisition Date 2015-05-15T07:53:37 ! “ -SE+08
Modification Date |
Temperature 298.7
0 Number of Scans 16 [E+08
1 Spectrometer Frequency 500.13 |
2 Spectral Width 10330.6 |
| F4E+08
3 Lowest Frequency -2076.8
4 Nucleus 1H i
5 Acquired Size 32768 -4E+08
6 Spectral Size 32768
| L3e+08
|
\ |
7 ~2E+08
~2E+08
| F2E-+08
—1E+08
: k5407
. L) L
4833 L i WW-‘MTE
T " T i T . T T ¥ T T L T T T T T ¥ T T Y T T x T T T i %
16 15 14 13 12 11 10 9 8 s 5 4 3 2 . <1 -2 -3 -4

6
f1 (ppm)

Sekil 142. Bilesik 20’ye Ait "H-NMR Spektrumu
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—192.2483

—155.3328
—153.6944

—149.7070

—144.9614

132.5667
1322878
131.9178
130.9426

.
I

—125.1848
_f

114.9202
114.7715

Parameter
1 Data File Name
2 Title 13 f APT-NMR
3 Origin
4 Owner root
5 Solvent DMSO
6 Pulse Sequence jmod
7 Acquisition Date
8 Modification Date
9 Temperature 301.4
10 Number of Scans 1024
11 Spectrometer Frequency 125.76
12 Spectral Width 29761.9
13 Lowest Frequency -2305.6
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768

2015-05-15T08:50:54

Value

UXNMR, Bruker Analytische Messtechnik GmbH

C:/f Users/ hp/ Desktop/ NMR/ yozkay BNS/ 112/ pdata/ 1/ 1r

—108.5808

—104.9846

56.4137
56.1132

"

-Ysz:oss7

51.5256

—47.4563

32,2142

—12.4235

210 200 190 180

T
140

T
130

T
120

T
110

i T
100
f1 (ppm)

T
90

-10

| [-5E+08

4E+08

3E+08

-2E+08

| F1E+08

--1E+0¢

—-2E+0E

[--3E+0¢

I--4E+0¢

[--5E+0E

-6E+0¢

--7E+0¢€

~-8E+0E

~-9E+0E

3C-APT NMR Spektrumu
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Formula Predictor Report - 13f_20.Icd

Data File: C:\ LabSolutions\ Data\Analiz\bns\ tez\ 13f_20.lcd

Page 1of 1

Eimt | Val. Min Max Elmt  Val. | Min Max Elmt  Val. Min| Max Use Adduct
H 1 10 40 (o] 2 1 6 a 1 0 0 H
[ 4 12 30 F 1 0 0 Br 1 0 0
N 3 2 5 s 2 0 0
Emor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isatope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Resuits: 500
Event#: 1 MS(E+) Ret. Time: 5.053->5.213 Scan# : 759 -> 783
1.80%71
1.600e7-
1.400e7: 393.2170
1.200e74
1.000e7
8.000
6.000¢6 ‘ 394.2203
4.000e6+
197.1101
2.000e6:
0 - T T T T T
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
Measured region for 393.2170 m/z
393.2170
100.0
I\
I
|
‘ ‘
I
|
|
50.04
# | 354;?203
| i
I
I\ I
/ 1393.3935 1 395.2232
Y -4y 5, . YooY |, Y
3928 3930 3932 3934 3936 3938 3940 3942 3944 3946 394.8 3950 3952 3954 395.6
C24 H28 N2 O3 [M+H]+ : Predicted region for 393.2173 m/z
1oo.nw 393.2173 —‘
{ I
50.04 |
|
394.2205
| \
| ‘.‘l
NI I\
0 T T “y L T T Y T T fv"“ T T A\
3928 3930 3932 3934 3936 3938 3940 3942 3944 3946 3948 3950 3952 3954 395.6
Rank _Score! Formula (M) |lon Meas. 'zl Pred. Wz Df. (mDa)| Df. (ppm)] Iso] DBE
[M+H)+ 393.2170 393.2173 0.3 .76 65.00 12.0

1 65.00 C24 H28 N2 O3

Sekil 144. Bilesik 20°ye Ait Kiitle Spektrumu
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2-(4-(4-(2-Hidroksietil)piperazin-1-il) benziliden)-5-metoksi-2,3-dihidro-1H-

inden-1-on (21)
O
oA OO
~o __/ OH

Yontem D’ye gore sentezlenmistir. Deneysel E.n: 162.9 °C. Verim: %91.

IR (ATR) Vmaks(em™): 3390 (O-H gerilim bandi), 1670 (C=0 gerilim band),
1593-1514 (C=C gerilim band1), 1192 (C-N gerilim bandi), 1064 (C-O gerilim
bandi), 819 (1,4-Dislibstitiie gerilim bandi).

TH-NMR (500 MHz) (DMSO-d) & (ppm): 2.45 (2H, t, J=6.20 Hz, -CH2-CHa-
OH), 2.55-2.57 (4H, m, H>+He~), 3.28-3.30 (4H, m, H3*+Hs~), 3.55 (2H, t, J=6.00
Hz, -CH2-CH2-OH), 3.89 (3H, s, -OCHas), 4.00 (2H, s, H3), 4.45 (1H, s, -OH), 7.01-
7.04 (3H, m, H3+Hs+=CH-), 7.20 (1H, s, He), 7.38 (1H, s, H4), 7.61 (2H, d, J=8.85
Hz, H>+Hg’), 7.70 (1H, d, J=8.45 Hz, H7).

BC-APT NMR (125 MHz) (DMSO-ds) 8 (ppm): 32.62 (1C, C3), 47.45 (2C,
C3+Cs%), 53.40 (2C, C2+Cs?), 56.22 (1C, Cs-OCH3), 59.07 (1C, -CH2-CH»-OH),
60.70 (1C, -CH>-CH2-OH), 110.65 (1C, Cs), 114.90 (2C, C3+Cs), 115.63 (1C, Ca),
125.09 (1C, Cr), 125.56 (1C, C7), 131.54 (1C, C7a), 131.83 (1C, Cs), 132.59 (1C,
—CH-), 132.67 (2C, C2+Cs), 152.02 (1C, C2), 152.97 (1C, Cza), 165.01 (1C, C5),
191.97 (1C, C1).

Elemental analiz: C23H26N203, Hesaplanan (%): C, 72.99; H, 6.92; N, 7.40.
Bulunan (%): C, 72.97; H, 6.91; N, 7.41.

HRMS (ESI) (M+H)" (m/z):C23H26N203 igin Hesaplanan: 379.2016. Bulunan:
379.2017.

137



DOPNA-LAB

IR AFFINITY-1S

Item Value |

| _lAcquired Date&Time 24.10.2015 16:13:15
System Administrator

| |Acquired by
|_|Filename C:\Program Files (xB6]\LabSolutions\IR\Datalbns tez maddeler\13g1.ispd
13g1

|__|Spectrum name
Sample name Ni-1
|_|Sample ID
| QOption
Comment FTIR Measurement
No. of Scans 20
Resolution 4 [cm-1]
[Apodization Happ-Genzel
%T
200— {
1 |
1 |
N
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement em-1

~J
a
1 _||._|_L 1 1

|
1 8
50— f = = = t
] | = slLc8s &
] d aragse ) |
9 o g.8 3- S
1 2 3-8 g
TT# 2
—r
] o=~ |
29 |
] <
00— 1 T |—1—|-—I—r-r—|—1-—,—r T T T T T T J
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

Sekil 145. Bilesik 21°e Ait IR Spektrumu
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Parameter
Data File Name

Title
Origin
Owner
Solvent
Pulse Sequence
Acquisition Date
Madification Date
Temperature

0 Number of Scans

Value

C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/
113/ pdataf 1/ 1r

13 g 1H-NMR

UXNMR, Bruker Analytische Messtechnik GmbH
root

DMSO

2930

2015-05-15T11:28:45

s

7.6926
7.6276

299.0
16

1 Spectrometer Frequency 500.13

2 Spectral Width 10330.6

3 Lowest Frequency -2076.8

4 Nucleus 1H

5 Acquired Size 32768

6 Spectral Size 32768
T 5 T ¥ 2 T T T {4 T L2 T
16 15 13 12 11 10 9

7.6099
7.3813
7.2011
7.1978
7.0437
7.0398
7.0347
7.0260
7.0181

—4.4524
3.3317
3.2882
2.5762
2.5665
2.5565
25130
2.5097
2.4639
2.4515
2.4391

—3.8998

£
|
|

139

_—

R

-
—

0.54 —=c
209

3,os¥
2.20—=c
413 ——
416~
247 —=

Sekil 146. Bilesik 21°e Ait 'H-NMR Spektrumu



g g 88  Hi§A 98 433 gasg g A
A\ = N NI Mg
| | _
|
I
b g
u i ! | !
|
Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 114/ pdata/ 1/ 1r
2 Title 13 g APT-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik GrbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence jmod
7 Acquisition Date 2015-05-15T12:25:45
8 Modification Date
9 Temperature 301.7
10 Number of Scans 1024
11 Spectrometer Frequency 125,76
12 Spectral Width 29761.9
13 Lowest Frequency -2305.6
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 32768 L
T T T T T 5 T ¥ T % T T T e T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 70 60 50 40 30 20 10 -10
f1 (ppm)

ﬁmm+cm

-1E+08

[-SE+07

[--SE+07
-1E+08
~-2E+0E
(~-2E+0¢
[--2E+0¢
--3E+0€
--4E+08
7 ~-4E+08
I--4E+0¢E
| I--5E+0€
7 [~-6E+0E

7 [-6E-+0¢
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Formula Predictor Report - 13g_21.lcd

Data File: C:\ LabSolutions\ Data\Analiz\bns\ tez\ 13g_21.Icd

Page 10f 1

Eimt | Val. Min Max Elmt  Val. Min_ Max Elmt  Val. Min Max Use Adduct
H 1 10 40 o] 2 1 6 a 1 0 0 H
o] 4 12 30 F 1 0 0 Br 1 0o o
N 3 2 5 s 2z 0 0
Emor Margin (ppm). 5 DBE Range: -2.0 -1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time: 5.173 ->5.320 Scan#: 777 -> 799
i
1.800e7
1.600e7+
1.400e7
1.200e7 379.2017
1.000e74
8.000e6-
6.000e6 380.2047
4.000e6+
190.1028
2.000e6
" 100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
Measured region for 379.2017 m/z
379.2017
100. 2| )
I
i
I
|
50.01 " ‘
{ || 380.2047
| i\
I i
| \
| I
.‘/)-.A.‘f.k..‘,ﬂ\..
378.8 3790 3792 3794 3796 3798 380.0 3802 3804 3806 3808 381.0 3812 3814 3816
€23 H26 N2 O3 [M+H]+ : Predicted region for 378.2016 m/z
379.2016
100.0 a —‘
[
[
50.04
| 380.2048
|
| I
I11 I
| 1
o Akl I\ i
3788 3790 3792 3794 3796 3798 3800 3802 3804 3806 3808 3810 3812 3814 3810

Rank _Score Formula (M) llon

Meas m/z

Pred. 'z Df.

1 90.41 C23H26 N2 03 [M+H]+

Sekil 148. Bilesik 21’ Ait Kiitle Spektrumu
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379.2016

(mDa)| Df. (ppm)| Isol DBE
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0.26

90.41
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2-(4-(4-(2-Hidroksietil)piperazin-1-il) benziliden)-6-metoksi-2,3-dihidro-1 H-

inden-1-on (22)
O
/O —
O’ O NN "on

Yoéntem D’ye gore sentezlenmistir. Deneysel E.n: 164 °C. Verim: %94.

IR (ATR) Vmaks(cm™): 3381 (O-H gerilim bandi), 1681 (C=0 gerilim bandi),
1593-1517 (C=C gerilim band1), 1180 (C-N gerilim bandi), 1016 (C-O gerilim
bandi), 813 (1,4-Disiibstitiie gerilim bandi).

TH-NMR (500 MHz) (DMSO-d¢) & (ppm): 2.45 (2H, t, J=6.20 Hz, -CH2-CHa-
OH), 2.55-2.57 (4H, m, H>»+He~), 3.29-3.33 (4H, m, H3»+Hs~»), 3.55 (2H, t, J=6.15
Hz, -CH2-CH2-OH), 3.84 (3H, s, -OCHs), 3.97 (2H, s, H3), 4.46 (1H, s, -OH), 7.03
(2H, d, j=8.85 Hz, H3*+Hs*), 7.23 (1H, d, J=2.35 Hz, Hs), 7.28 (1H, dd, J=2.40 Hz
ve J=8.35 Hz, H7), 7.49 (1H, s, =CH-), 7.58 (1H, d, J=8.35 Hz, Ha4), 7.64 (2H, d,
J=8.85 Hz, H>+Hg").

BC-APT NMR (125 MHz) (DMSO-ds) & (ppm): 31.85 (1C, C3), 47.37 (2C,
C3+Cs%), 53.38 (2C, C2+Cs?), 55.96 (1C, Cs-OCH3), 59.07 (1C, -CHa-CH»-OH),
60.68 (1C, -CH>-CH2-OH), 105.97 (1C, C7), 114.83 (2C, C3+Cs), 123.17 (1C, Cs),
124.87 (1C, Cr), 127.85 (1C, Ca), 131.60 (1C, Ca), 132.02 (2C, C2+Cs’), 132.59
(1C, =CH-), 139.56 (1C, C2), 142.60 (1C, C3a), 152.19 (1C, C7), 159.59 (1C, Cé),
193.34 (1C, C)).

Elemental analiz: C23H26N203, Hesaplanan (%): C, 72.99; H, 6.92; N, 7.40.
Bulunan (%): C, 73.00; H, 6.93; N, 7.39.

HRMS (ESI) (M+H)* (m/z):C23H26N203 i¢in Hesaplanan: 379.2016. Bulunan:
379.2017.
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DOPNA-LAB

IR AFFINITY-18

Iterm Value
| Acquired Date&Time 24.10.2015 16:17.14
| _[Acquired by System Admini
| _|Filename C:\Program Files (x86}\LabSelutions\IR\Data\bns tez maddeler\l 3h1.ispd
Spectrum name 13h1
Sample name Ni-13h
|Sample ID
Option
Comment FTIR M
No. of Scans 20
Resolution 4 [em-1]
Apodization Happ-Genzel
%T
200— 1
|
:.1 e e
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1
] | 13h1 —|f
100 ‘ : |
1 |
- | |
%T | I 1] |
o~
- § 28] ‘
75— B £58 :
- 8 82= |
- ©
1 & |
- ‘ 2 |
50 z |s Il & 8
| e 2 A e
1 = (18N @ 2
< oW % o= = w |
oR T lar-o 2 | o
1 o I - S <3l
1 g9 =g & 8%
25— = % 4 & |
7
L S e e e e e T T T — LB A A e B e e e e e B
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1
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Poromr GEASIRARANAIY % IAR BEiEagess |
Data File Name C:f Users/ hp/ Desktop/ NMR/ yozkay BNS/ | = r 1 1o re i i m re o 1 12 10 R B 8 B o i Bt
115/ pdataf 1/ 1r TS I BN B
Title 13 h 1H-NMR l-aE+08
Origin UXNMR, Bruker Analytische Messtechnik
GmbH |
Owner root 7
Solvent DMSO faevos
Pulse Sequence 2930
Acquisition Date 2015-05-15T13:31:18
Modification Date |
Temperature 298.5 | -3e+08
0 Number of Scans 16 I
1 Spectrometer Frequency 500.13
2 Spectral Width 10330.6 _
3 Lowest Frequency -2076.8 | E—
4 Nucleus 1H _
5 Acquired Size 32768
6 Spectral Size 32768 _
m -2E+08
|
| |-2E+08
|F1e+o8
Il / |
11 7 I=SE+07
-0
R3334 %3333 33 7
T T ¥ T - T T T T ’ T 14 T ¥ T T S T .4 T T ¥ T . T * T T T T T T T b T
16 15 14 13 12 11 10 9 8 7 5 4 3 2 1 0 -1 -2 3 -4
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[ T SNELT _ ST
| I
I

Parameter Value

Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay
BNS/ 116/ pdata/ 1/ 1r
Title 13 h APT-NMR
Origin UXNMR, Bruker Analytische
Messtechnik GmbH
Owner root
Solvent DMSO
Pulse Sequence jmod
Acquisition Date 2015-05-18T07:13:09
Modification Date
Temperature 301.4
Number of Scans 1024
Spectrometer Frequency 125.76
Spectral Width 29761.9
Lowest Frequency -2305.6
Nucleus 13C
Acquired Size 32768
Spectral Size 32768
" T J T T o T T T L T ¥ T T T T il T T T T T T T T T T T 7
210 200 190 180 170 160 150 140 130 120 110 i M%W:i 92 80 70 60 50 40 30 20 10 -10

—2E+08

~1E+08

| F5E+07

-0

—-5E+07

~-1E+0E

| [--2E+0E

[--2E+0¢

|F-2e+0¢

-3E+0E

--4E-+0¢

[-4E+0E

[~-4E+0¢

—-5E+0€

[~-6E+0E

--6E+0E

| F-6E+0¢

ik 22°ye Ait 3C-APT NMR Spektrumu
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Formula Predictor Report - 13h_22.lcd

Data File: C:\ LabSolutions\ Data\Analiz\bns\ tez\ 13h_22 lcd

Elmt | Val. Min Max
H 1 10 40
G 4 12 30
N 3 .

Emor Margin (ppm): 5

HC Ratio: unlimited

Max Isotopes: 3
MSn Iso RI (%): 10.00

Elmt | Val. Min Max _ Emt | Val. Min Max Use Adduct
o 2 1 6 [e] 1 0 0 H

F 1 0 0 Br 1 0 0

S 2 0 0

M.

DBE Range: -2.0 - 1000.0
Apply N Rule: yes
Isotope RI (%): 1.00
Sn Logic Mode: AND

Event#: 1 MS(E+) Ret Time : 5.280 ->5.533 Scan# : 793 -> 831

1.300e74
1.200e7
1.100e7-
1.000e7-
9.000e6
8.000e6+
7.000e6-
6.000e6
5.000e6+
4.000e61
3.000e64
2.000e6
1.000e6

Electron lons: both

Use MSn Info: no
Isotope Res: 10000
Max Results: 500

Page 10f 1

379.2017

380.2044

L

0=
100.0

200.0

300.0

400.0 500.0 600.0

700.0 800.0

900.0

Measured region for 379.2017 m/z
379.2017

100.04

ALY |

Wi

3788 379.0

379.2 3794 3796 3798

€23 H26 N2 O3 [M+H]+ : Predicted

region for 379.2016 m/z

3800 380.2 3804 3805 380.8 3810 3812 3814 3816

378.2016
1000,
|
[
50.0- /
\
I‘ | 380.2048
| !
I “
\ I
| \
T T i‘ I‘ T T )J ‘\
3788 3790 3792 3794 3796 3798 3800 380.2 3804 3806 3808 381.0 3812 3814 381G
Rank _Scorel Formula (M) llon Meas m'z  Pred. mz Df. (mDa)l Df. Iso. DBE
1 89.66 C23H26 N2 O3 M+HJ 3792017 379.2016 0.1 026 8966 120

Sekil 152. Bilesik 22’ye Ait Kiitle Spektrumu
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2-(4-(4-(2-Hidroksietil)piperazin-1-il) benziliden)-5,6-dimetoksi-2,3-dihidro-1 H-

inden-1-on (23)
O
-0 /\
~0 O’ O N S"on

Yontem D’ye gore sentezlenmistir. Deneysel E.n: 176 °C. Verim: %95.

IR (ATR) Vmaks(em™): 3392 (O-H gerilim bandi), 1674 (C=0 gerilim band),
1598-1581 (C=C gerilim band1), 1222 (C-N gerilim bandi), 1093 (C-O gerilim
bandi), 817 (1,4-Dislibstitiie gerilim bandi).

IH-NMR (500 MHz) (DMSO-ds) 8 (ppm): 2.45 (2H, t, J=6.20 Hz, -CH2-CH>-
OH), 2.55-2.57 (4H, m, Ho+He>), 3.28-3.30 (4H, m, Hy+Hs»), 3.55 (2H, t, J=6.10
Hz, -CH>-CH»-OH), 3.84 (3H, s, Cs-OCHs), 3.91 (3H, s, C-OCHa), 3.94 (2H, s,
Hs), 4.45 (1H, s, -OH), 7.03 (2H, d, j=8.85 Hz, H3-+Hs"), 7.21 (1H, s, =CH-), 7.22
(1H, s, Ha), 7.36 (1H, s, H7), 7.61 (2H, d, J=8.60 Hz, Hx+Hs).

BC-APT NMR (125 MHz) (DMSO-ds) 8 (ppm): 32.22 (1C, C3), 47.47 (2C,
C3+Cs7), 53.41 (2C, C2+Ce”), 56.13 (1C, Cs-OCH3), 56.43 (1C, Cs-OCH3), 59.07
(1C, -CH2-CH2-OH), 60.70 (1C, -CH2-CH,-OH), 105.00 (1C, C7), 108.61 (1C, Ca),
114.92 (2C, C3+Cs), 125.16 (1C, Cr), 130.94 (1C, C«), 131.91 (1C, Ca), 132.28
(1C, =CH-), 132.58 (2C, C2+C¢), 144.98 (1C, Caa), 148.61 (1C, C7a), 151.96 (1C,
Co), 155.33 (1C, Cs), 199.30 (1C, C»).

Elemental analiz: C24H2sN204, Hesaplanan (%): C, 70.57; H, 6.91; N, 6.86.
Bulunan (%): C, 70.56; H, 6.90; N, 6.85.

HRMS (ESI) (M+H)" (m/z):C24H28N204 igin Hesaplanan: 409.2122. Bulunan:
409.2126.
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DOPNA-LAB

IR AFFINITY-1S8
| Item Value
|__|Acquired Date&Time 24.10.2015 16:22:33
| |Acquired by System Administrator
| |Filename C:\Program Files (x86)\LabSolutions\IR\Data\bns tez maddeler 311 ispd
Spectrum name 13i1
Sample name Ni-13i
Sample ID
Opticn
Comment FTIR Me;
No. of Scans 20
Resolution 4 [em-1]
Apodization Happ-Genzel
%T
200 |
T
4

40% 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

A WML L N NN (SRS (N S B
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-

-
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Parameter
Data File Name

Title
Origin
Owner
Solvent
Pulse Sequence
Acquisition Date
Modification Date
Temperature

0 Number of Scans

Value
C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 117/
pdata/ 1/ 1r
13§ 1H-NMR
UXNMR, Bruker Analytische Messtechnik GmbH
root
DMSO
2930
2015-05-18T07:55:42

298.4
16

1 Spectrometer Frequency 500,13

2 Spectral Width

3 Lowest Frequency

4 Nucleus
5 Acquired Size
6 Spectral Size

10330.6
-2076.8
1H
32768
32768

7.6199
7.6021
7.3608
7.2282
7.2138
7.0406
7.0229

/
}

_,.HTS

7 F1E+09
I-1E+09
-9E+08

~BE+08

-7E+08

~6E+08

~5E+08

[-4E+08

||F3E+08

[-2E+08

| F1E+08

-0

| F-1E+0¢
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8 BRE I AR K 3 838 SRRRG & ] It
| I =l I S | I
| I-SE+07
I
1 L
T Ll I, ! |/ | | 0
|
I
| [ I H ! _
| [~-5E+07
Parameter Value _ |
Data File Name C:/ Users/ hpt Desktop/ NMR/ yozkay BNS/ 118/ pdata/ 1/ 1r {
Title 131 APT-NMR B
Origin UXNMR, Bruker Analytische Messtechnik GmbH _ F
Owner root
Solvent DMSO s
Pulse Sequence jmod
Acquisition Date 2015-05-18T08:56:54 |
Modification Date [[3%
Temperature 301.7
I Number of Scans 1024
Spectrometer Frequency 125,76 | [-2E+0E
! Spectral Width 29761.9 i
' Lowest Frequency -2305.6 |
i Nucleus 13C [-3E+0¢
i Acquired Size 32768 L
i Spectral Size 32768 L ,
=-4E-+0E
|
[~-4E+0€
|
_ I--4E+0¢
| F--5E-+08
| |
|
T T T L T R B e s
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)

150
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Formula Predictor Report - 13i_23.lcd

Data File: C:\ LabSolutions\ Data\Analiz\bns\ tez\ 13i_23.lcd

Eimt | Val.
H 1
Cc 4
N 3

Min| Max Elmt  Val.
10 40 o 2
12 3 F 1

2 5 s 2

Emor Margin (ppm):. 5
HC Ratio: unlimited
Max Isotopes: 3

MSn Iso RI

Event#: 1 MS(E+) Ret. Time: 4.947 ->5.173 Scan#: 743 -> 777

1.400e7
1.200e7
1.000e7
8.000e6+
6.000e6+

4.000e6+

2.000551

(%): 10.00

Page 10of 1

Min Max _Elmt Val. Min Max Use Adduct
1 6 o] 1 (U] H
0 0 Br 1 0 0
0 0
DBE Range: -2.0 - 1000.0 Electron lons: both
Apply N Rule: yes Use MSn Info: no
Isotope RI (%): 1.00 Isotope Res: 10000
MSn Logic Mode: AND Max Results: 500

205.1086
205.6088

2126

410.2150

100

.0 200.0 300.0

400.0

500.0 500.0 700.0 200.0 900.0

Measured region for 409.2126 m/z

100‘0-‘

50.0+

o

409.2126

|
/
/

DN

i U

410.2150
i

4088 4090 4092 4094 4006 4008 4100 4102 4104 4106 4108 4100 4192 4114 46

€24 H28 N2 04 [M+H]+ : Predicted reg

ion for 408.2122 m/z

100.04

50.04

409.2122

[
|
AR

410.2154

4088 409.0 409.2 4094 409.6 409.8 4100 4102 4104 410.6 4108 411.0 4112 4114 4116 T

Rank _Score| Formula (M)

|lon

1 91.09 C24 H28 N2 O4

M+H]+

Meas. m'z Pred. m'z Df.(mDa)| Df. (ppm) Iso.  DBE
0.4

4092126  409.2122 0.88 98108 120
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2-(4-(4-(2-(Dimetilamino)etil)piperazin-1-il) benziliden)-5-metoksi-2,3-dihidro-
1H-inden-1-on (24)

(0]
’ \/\ -
\O __/ N\

Yontem D’ye gore sentezlenmistir. Deneysel E.n: 109.8 “C. Verim: %90.

IR (ATR) Vmaks(em™): 1681 (C=0O gerilim bandi), 1589-1516 (C=C gerilim
bandi), 1193 (C-N gerilim bandi), 1087 (C-O gerilim band1), 815 (1,4-Disiibstitiie
gerilim bandi).

TH-NMR (500 MHz) (DMSO-ds) 6 (ppm): 2.15 (6H, s, 2x-CHs), 2.36-2.38 (2H,
m, -N-CH2-CHz-), 2.39-2.42 (2H, m, -N-CH2-CHz-), 2.51-2.55 (4H, m, H>~+He»),
3.27-3.29 (4H, m, H3*+Hs»), 3.89 (3H, s, -OCHz3), 4.00 (2H, s, H3), 7.01-7.04 (3H,
m, H3+Hs+=CH-), 7.19 (1H, s, H¢), 7.38 (1H, s, H4), 7.61 (2H, d, J=8.75 Hz,
H2+He'), 7.68 (1H, m, Hy).

13C-APT NMR (125 MHz) (DMSO-ds) 8 (ppm): 32.62 (1C, C3), 45.92 (2C, 2x-
CHs), 47.76 (2C, C3+Cs»), 53.21 (2C, C2+Cs?), 56.21 (1C, Cs-OCH3), 56.29 (1C,
-N-CH>-CHa-), 57.17 (1C, -N-CH2-CHz-), 110.65 (1C, Cs), 114.90 (2C, C3+Cs"),
115.63 (1C, Ca), 125.11 (1C, Cr), 125.56 (1C, C7), 131.54 (1C, C7), 131.84 (1C,
Cs), 132.59 (1C, =CH-), 132.66 (2C, C2+Cs’), 152.00 (1C, C2), 152.96 (1C, Csa),
165.01 (1C, Cs), 191.96 (1C, C).

Elemental analiz: C2sH31N302, Hesaplanan (%): C, 74.04; H, 7.71; N, 10.36.
Bulunan (%): C, 74.03; H, 7.70; N, 10.35.

HRMS (ESI) (M+H)" (m/z):C25sH31N302 igin Hesaplanan: 406.2489. Bulunan:
406.2493.
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DOPNA-LAB

IR AFFINITY-1S
Item Value
| _|Acquired Date&Time 24.10.2015 16:37:25
| |Acquired by System Admini
|__|Filename C:\Program Files (x86}\LabSelutionsIR\Data\bns tez maddeler\1 3,3.ispd
Spectrum name 133
Sample name Ni-13j
Sample ID
Option
Comment FTIR Measurement
No. of Scans 20
R i 4 [cm-1]
Apodization Happ-Genzel
1000
% 7 |
0 : : : : — - . A
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1
] | 138 —]
100 = - |
] -'
%T 1 |
75 j |
|
] |
50 |
~F | H
ol N
1 ' By S ©
© =g - N
-l o o wn =
: pYERQNgERE 8 | S
25 yre@gerT T8 41 2R2
- £ Yo ~ ok T
e = @ w ~ =&
1 o o = N To
4 @ - w3
1 w (=1
J. - =
01—y A U\ L DL e e o R S i
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1
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_~4.0017
33975
-[3 2920
3.2728
2.5536
25440
25339

St
25137
2.4404
2 4355
2. 4267
23919
23832
23780
23686
2.1576
L2.1513

|

Parameter

Data File Name
Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification Date

[ = T N N

Temperature

10 Number of Scans

11 Spectrometer Frequency
12 Spectral Width

13 Lowest Frequency

14 Nudeus

15 Acquired Size

16 Spectral Size

C:f Users/ hp/ Desktop/ NMR/ yozkay BNS/ 119/ pdata/ 1/ ir

Value
13) IH-NMR
UXNMR, Bruker Analytische Messtechnik GmbH
root
DMSO
2930

2015-05-18T12:23:07

299.1
16
500.13
10330.6
-2076.8
1H
32768
32768

e

193
L9

090 —==

280"~

.94~

@ -

rm..g
[-4E+08
[-3E+08
|-3E+08
F3E+08
[-3E+08
I-3E+08
[F2E+0B
2E+08
(-2E+08
F2E+08
-2E+08
|F1E+08
F1E+08
[F1E+08
[-BE+07
F6E+07
F4E+07
-2E+07
-0

[--2E+07
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mm I [ W%%H 2] HW a @ m o oo M
S 3 &8 eResh BH 88 & RE9 8 S | SE+08
o 7 o Nedd nin nE o =S8N 8 REo @
2 g i 9999 848 &d94 3 G " oFe b L
_ Y4 = VvV N | — | &
4E+08
-3E+08
I-2E+08
—1E+08
]
|
--1E+0€
L
Parameter Value
Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 120/ pdata/ 1/ ir |--2E+0¢
Title 13 j APT-NMR L
Origin UXNMR, Bruker Analytische Messtechnik GmbH
Owner root [-3E+0¢
Solvent DMSO F
Pulse Sequence jmod | ac+0e
Acquisition Date 2015-05-18T13:20:01
Modification Date
Temperature 302.3 {~-5E+0¢
Number of Scans 1024 |
Spectrometer Frequency 125.76
Spectral Width 29761.9 [—-6E+0¢
Lowest Frequency -2305.6 L
Nucleus 13C
I--7E+0€
Acquired Size 32768
Spectral Size 32768 [
F-8E+0F
—-9E+0¢
T T T T ¥ T T - T T v T T ¥ T ¥ T T T i T T L] T T ¥ T T . T . T T ¥ T
210 200 190 180 170 160 150 140 130 120 110 ol M.cc ) 90 80 70 60 50 40 30 20 10 0 -10
ppm;

3C-APT NMR Spektrumu
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Formula Predictor Report - 13j_24.Icd Page 1of 1

Data File: G\ LabSolutions\ Data\Analizibns\ tez\ 13j_24.Icd

Emt  Val. Min Max _Elmt Val| Min Max _Elmt | Val.| Min Max Use Adduct
H 1 10 40 (o} 2 1 6 a 1 0 0 H
C 4 12 30 F 1 0 0 Br 1 0 0
N 3 2 5 S 2 0 0
Emor Margin (ppm). 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500

Event#: 1 MS(E+) Ret. Time : 5,040 ->5.293 Scan#: 757 -> 785

1.400e7-
1.200e7q
1.000e7+
203.6279
8.000e6+
6.000e6
406.2493
204.1281
4.000e6
181.0988 407.2525
2.0006 335.1747
ol RN VI ‘ : :
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
Measured region for 406.2493 m/z
406.2493

100.01
su.c)«l |/ i

(| 407.2525
il I
() il
. L P || W 2
4058 4060 4062 4064 406.6 4063 4070 407.2 407.4 4076 4073 4080 402 4064 4058

€25 H31 N3 02 [M+H]+ : Predicted region for 406.2489 m/z
406.2489

100.0}

50.04

|
|
| ‘ 407.2521

A AN
A |
405.8 406.0 4062 4064 4066 406.8 407.0 407.2 4074 4076 40‘7,8 40‘5,0 408.2 40‘8,4 408.6

Rankl Score Formula (M) lon | Meas. m'z Pred.m'z Df (mDa)| Df.(ppm) Iso] DBE
1 80.54 C25H31 N3 02 [M+H]+ 406.2493  406.2489 04 0.98 80.54 120
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2-(4-(4-(2-(Dimetilamino)etil)piperazin-1-il) benziliden)-6-metoksi-2,3-dihidro-
1H-inden-1-on (25)

0
_o
(INAD e

N
Yontem D’ye gore sentezlenmistir. Deneysel E.n: 130.3 “C. Verim: %93.

IR (ATR) Vmaks(em™): 1681 (C=0O gerilim bandi), 1593-1485 (C=C gerilim
band1), 1232 (C-N gerilim bandi), 813 (1,4-Disiibstitiie benzen diizlem dis1
deformasyon namdi).

'TH-NMR (500 MHz) (DMSO-d¢) & (ppm): 2.15 (6H, s, 2x-CH3), 2.38-2.39 (2H,
m, -N-CH2-CH3-), 2.42-2.44 (2H, m, -N-CH2-CHz-), 2.50-2.55 (4H, m, H2+Hs"),
3.28-3.30 (4H, m, H3+Hs"), 3.84 (3H, s, -OCHas), 3.97 (2H, s, H3), 7.03 (2H, d,
j=8.90 Hz, Hs+Hs"), 7.23 (1H, d, J=2.55 Hz, Hs), 7.27 (1H, dd, J=2.60 Hz ve
J=8.30 Hz, H7), 7.45 (1H, s, =CH-), 7.58 (1H, d, J=8.40 Hz, Ha4), 7.64 (2H, d,
J=8.90 Hz, H2*+Hp).

13C-APT NMR (125 MHz) (DMSO-ds) 5 (ppm): 31.85 (1C, C3), 46.03 (2C, 2x-
CH3), 47.38 (2C, C3+Cs%), 53.30 (2C, C2+Ce), 55.96 (1C, Cs-OCHs), 56.28 (1C,
N-CH»-CH»-), 57.17 (1C, -N-CHz-CH»-), 105.98 (1C, C7), 114.84 (2C, C3+Cs"),
123.17 (1C, Cs), 124.89 (1C, Cr’), 127.85 (1C, Ca), 132.03 (1C, C#), 132.95 (2C,
Co+Ce), 133.28 (1C, =CH-), 139.56 (1C, C2), 142.60 (1C, C3a), 152.17 (1C, C7a),
159.59 (1C, Cs), 192.50 (1C, C1).

Elemental analiz: C>sH31N302, Hesaplanan (%): C, 74.04; H, 7.71; N, 10.36.
Bulunan (%): C, 74.05; H, 7.72; N, 10.37.

HRMS (ESI) (M+H)* (m/z):C25H31N302 i¢in Hesaplanan: 406.2489. Bulunan:
406.2493.

157



DOPNA-LAB

IR AFFINITY-1S
Itern Value
|__|Acquired Date&Time 24.10.2015 16:40:16
| _|Acquired by System Administrator
|__|Filename C:\Program Files (x86)\LabSolutions\IR\Data\bns tez maddeler\13k1.is
Specirum name 13k1
Sample name Ni-13k
Sample |D
Option
Comment FTIR Measurement
Mo. of Scans 20
Resolution 4 [em-1]
|__l|Apodization Happ-Genzel
1000—
%T |
0 . — - - e ;
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500

FTIR Measurement cm-1
100— | ) L—__H
i
%T |
4
75—
]
]
4 LS !
- ‘ < RB gL 8 ' |
B | S w I L |
] | sf & 2 g
o= N - |
25— ‘ 2 k= LN |
o] |
4000 3500 3000 2500 2000 1750 1500 12|50 TOIUU 750

FTIR Measurement
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F4E+08

-4E+08

[-3E+08

[~2E+08

2E+08

~2E+08

1E+08

(~5E+07

o

L e e e N N A N nﬂaﬂ ﬂﬁzqquuqn%bqqqqa
—=e= r=F
Parameter Value

Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 121/ pdata/ 1/ 1r

Title 13 k 1H-NMR

Origin UXNMR, Bruker Analytische Messtechnik GmbH

QOwner root

Solvent DMSO

Pulse Sequence 2930

Acquisition Date 2015-05-18T13:54:20

Modification Date

Temperature 299.2
0 Number of Scans 16
1 Spectrometer Frequency 500.13
2 Spectral Width 10330.6
3 Lowest Frequency -2076.8
4 Nucleus 1H
5 Acquired Size 32768
6 Spectral Size 32768

b
;
n
i
i
T T 4 T T L) T T ¥ T T o T X T
16 15 14 13 12 11 10 9 8 6
f1 (ppm)
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—105.9859
57.1721
56.2803
55.9664

—53.3050

_47.3892

——46.0380
—31.8573

/

o av o S S oo ~
8 g 0 SaAdd Ry =
(. [T 1A
| |
|
I |
| 1 | i
Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 122/ pdata/ 1/ 1r
2 Title 13 K APT-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik GmbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence jmod
7 Acquisition Date 2015-05-18T14:46:01
8 Modification Date
9 Temperature 302.3
10 Number of Scans 917
11 Spectrometer Frequency 125,76
12 Spectral Width 29761.9
13 Lowest Frequency -2305.6
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 32768

—2E+08

—1E+08

[-5E+07

--5E+07

--1E+0¢

-2E+0E

[--2E+0€

—-2E+0¢

--3E+0¢

--4E+0¢

F-4E+0€

--4E+0¢

—-5E+0E

|--6E+0€

T
180 170 160 150 140 130 120

160
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Formula Predictor Report - 13k_25.Icd

Data File: C:\ LabSolutions\ Data\Analiz\bns\ tez\ 13k_25.lcd

Page 10of 1

Eimt | Val. Min Max Eimt | Val.| Min Max Eimt | Val.  Min| Max Use Adduct
H 1 10 40 (o] 2 1 6 a 1 0 0 H
o] 4 12 30 F 1 0 0 Br 1 0 0
N 3 2 5 ] 2 0 0
Emor Margin (ppm). 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time: 5.173 -> 5.427 Scan#: 777 -> 815
1.400e7+
1.200e7+
1. ]
900e7 203.6279
8.000e6 406.2493
e 204.1280
4.000e6- 407.2521
181.0988
2.000e6- 335‘F747
0 T T T i T T T T
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
Measured region for 406.2493 m/z
406.2493
100,ﬁ
|
\
50.01 [ ‘
| | 407.2521
| | ]
il
I
i
11
1

QJ_, _/J‘\'\ N s

4058 4060 4062 4064 406 4068 4070 4072 4074 4076 4006 4050 40b2 40n4 4086

C25 H31 N3 02 [M+H]+ : Predicted region for 406.2489 m/z

406.2489

100.04

50.04 |

l H\

407.2521

/ 1\
o ‘ ‘ ; . ‘ . : AN .
4058 406.0 406.2 406.4 406.6 4068 407.0 407.2 4074 4076 4078 408.0 408.2 4084 408.6
Rank _Score Formula (M) llon Meas.m/z  Pred. W'z Df. (mDa)| Df Iso.
1 83.88 C25H31N3 02 | [M+H]+ 406.2483  406.2489 0.4 098 8388
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2-(4-(4-(2-(Dimetilamino)etil)piperazin-1-il) benziliden)-5,6-dimetoksi-2,3-
dihidro-1H-inden-1-on (26)

(0]
_0 —

N

Yontem D’ye gore sentezlenmistir. Deneysel E.n: 135.7 °C. Verim: %89.

IR (ATR) Vmaks(em™): 1676 (C=0O gerilim bandi), 1579-1498 (C=C gerilim
bandi), 1298 (C-O gerilim bandi), 1091 (C-O gerilim bandi).

TH-NMR (500 MHz) (DMSO-ds) 8 (ppm): 2.15 (6H, s, 2x-CHs), 2.36-2.39 (2H,
m, -N-CHz-CHz-), 2.42-2.43 (2H, m, -N-CH2-CHz-), 2.51-2.55 (4H, m, Ho+Hs>),
3.26-3.28 (4H, m, Hy+Hs), 3.84 (3H, s, Cs-OCHs), 3.90 (3H, s, Cc-OCH3), 3.93
(2H, s, H3), 7.01-7.03 (2H, m, =CH-+Ha), 7.22 (2H, d, J=6.10 Hz, H3+Hs"), 7.36
(1H, s, Hy), 7.60 (2H, d, J=8.90 Hz, Ho+He').

13C-APT NMR (125 MHz) (DMSO-ds) 8 (ppm): 32.21 (1C, C3), 46.03 (2C, 2x-
CHs), 47.38 (2C, C3++Cs»), 53.32 (2C, C2+Cs>), 56.12 (1C, Cs-OCH3), 56.29 (1C,
Cs-OCH3), 56.42 (1C, -N-CH2-CHb-), 57.17 (1C, -N-CH2-CH>-),), 105.00 (1C, C7),
108.59 (1C, Ca), 114.92 (2C, C3+Cs’), 125.18 (1C, Cr), 130.94 (1C, Cs), 132.13
(1C, C2), 132.20 (1C, =CH-), 132.57 (2C, C2+Cs), 144.97 (1C, C3a), 149.71 (1C,
C7), 152.21 (1C, Ce), 155.34 (1C, Cs), 192.25 (1C, C).

Elemental analiz: CxsH33N303, Hesaplanan (%): C, 71.70; H, 7.64; N, 9.65.
Bulunan (%): C, 71.69; H, 7.65; N, 9.64.

HRMS (ESI) (M+H)* (m/z):C26H33N303 i¢in Hesaplanan: 436.2595. Bulunan:
436.2595.

162



DOPNA-LAB

IR AFFINITY-1S
Item Value
|__lAcquired Date&Time 24.10.2015 16:45:31
| [Acquired by System Admini
|Filename C:\Program Files (x86)\LabSolutions\IR\Data\bns tez maddeler\i 3. ispd
| |Spectrum name 131
Sample name Ni-13I
ample ID
Option
Comment FTIR Measurement
No. of Scans 20
Resolution 4 [cm-1]
Apodization Happ-Genzel
2000— [
%T

|
-

O —_ -
4000 3500 3000
FTIR Measurement

2500 2000 1750 1500 1250 1000 750 500

SE—
100—
§
%T |
|
75—
=
1
J
_l |
[:]
S0+ o
1 % |
I R 1
1 - = | ~ S
4 s @ o =
d - :. =] =
| | - X
_l @
25— N =
- b o CD_
- 5
| -« ¥
4 o
4 3 A
0 | — ———r — T

4000 3500 3000
FTIR Measurement

T I I T
2500 2000 1750

- :
1500 1250 1000 750 500
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Parameter
Data File Name
Title
rigin
OJwner
Solvent
Pulse Sequence
Acquisition Date
Modification Date
Temperature
Number of Scans

Spectrometer Frequency 500.13

Spectral Width
Lowest Frequency
Nucleus

Acquired Size
Spectral Size

gERREEE Gy 2 HRRRNRBCRESAQRER I
: g ol
_ -9E+08
Value
C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 123/ pdata/ 1/ 1r 7
13 L 1H-NMR i
UXNMR, Bruker Analytische Messtechnik GmbH |[E08
root
DMSO _ [
7930
2015-05-20T05:39:35 7
298.5 |
16 _ -6E-+08
10330.6 7 i
-2076.8 |
i _ -SE+08
32768
32768 il
H4€+08
|
7lmm+om
7 -2E+08
f Ii
[~1E+08
:r I
| o
a8 U8y Bask _

©u
ES
w
~N
-
=}
i

6
f1 (ppm)
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4 2% 8 beuwn & g g onroMmo
4 BAR & BoA% ¥ g B8 FOREREE 8
. B2% ¥ ARRR 8 0% 84 FRERBAS § 8 jeees
[ e = L1 e NN _ ,
| |
| -2E+08
!
| [
| |
—1E+08
_ ﬁ
|
ﬁ |
| | | | i ! ) -0
|
I
[ N F
1 1 | |
: | F-1E+08
Parameter Value ! |
Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 124/ pdata/ 1/ 1r | L
Title 13 LAPT-NMR |
Origin UXNMR, Bruker Analytische Messtechnik GmbH |[-2E+oe
Owner root
Solvent DMSO
Pulse Sequence jmod _

o (~-3E+0E
Acquisition Date 2015-05-20T06:36:52 i
Madification Date
Temperature 301.8 i

J Number of Scans 1024 | ag 0t
1 Spectrometer Frequency 125,76 _
2 Spectral Width 29761.9 | [
3 Lowest Frequency -2305.6
4 Nucleus 13C I--5E+08
5 Acquired Size 32768 7
5 Spectral Size 32768
—-6E+0¢
[
=T——x T ¥ T L T ¥ T T B T Y T Y T T T ¥ T T o T i T ¥ T r 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)
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Formula Predictor Report - 131_26.lcd

Data File: C:\ LabSolutions\ Data\Analiz\bns\ tez\ 13|_26.lcd

Page 10of 1

Elmt Val. Min Max _ Elmt  Val. | Min Max Eimt ' Val. Min Max Use Adduct
H 1 10 40 (o] 2 1 6 a 1 0 1]
Cc 4 12 30 F 1 0 0 Br 1 0 0
N 3 2 5 s 2 0 o]
Emor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isctope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time : 4.760 ->5.013 Scan# : 715 -> 753
1.300e7
1.200e7
1.100e7
1.000e7+
9.000e6-
8.000e6 218.6341
7.000e6-
6.000e6
5.000e64 219.1321
4.000e6- 436.2595
3.000e61  196.1026 437.2622
2.000e6+
1.000e6 ‘ l
T Ll T - \v . T T
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 $00.0
Measured region for 436.2595 m/z
436.2595
1000, 8
50.04
437?622
438.2652
P O S AN

C26 H33 N3 O3 [M+H]+ - Predicted region for 436.2595 m/z

T T f T = T T T T T T T
4358 4360 4362 4364 436.6 436.8 437.0 4372 4374 4376 437.8 4380 4382 4384 4388

WU-D" 436.2595
1 I

50.04 ‘ ‘

437.2626

/{\

\
436.4

L

4366 4358 4370 4372 4374 4376 4378 4380 432 434 4356

4358 4360 4362
Rank Score Formula (M lon Meas. m/z|
1 100.00 C26 Ha3 N3 03 M+FT+ 436 2595
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Pred. W'z Df (mDa)! Df. |

436.2595

0.0

Iso
0.00 100.00
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2-(4-(4-(3-(Dimetilamino)propil)piperazin-1-il) benziliden)-5-metoksi-2,3-
dihidro-1H-inden-1-on (27)

O
CIAD O

Yontem D’ye gore sentezlenmistir. Deneysel E.n: 70.4 “C. Verim: %385.

IR (ATR) Vmaks(em™): 1681 (C=0O gerilim bandi), 1666-1516 (C=C gerilim
bandi), 1192 (C-N gerilim bandi), 1085 (C-O gerilim band1), 823 (1,4-Disiibstitiie
gerilim bandi).

TH-NMR (500 MHz) (DMSO-dg) & (ppm): 1.56-1.62 (2H, m, -N-CHa-CH2-CH>),
2.12 (6H, s, 2x-CHz), 2.23 (2H, t, J=7.25 Hz, -N-CHa-CH2-CHz-), 2.33 (2H, t,
J=7.40 Hz, -N-CHa-CH>-CHa-), 2.48-2.51 (4H, m,Hs-+Hs"), 3.28-3.29 (4H, m,
Ho-+Hs"), 3.89 (3H, s, -OCHz), 4.00 (2H, s, H3), 7.02 (3H, m, Hy+Hs+=CH-), 7.19
(1H, s, He), 7.37 (1H, s, Ha), 7.60-7.62 (2H,d, J=8.85 Hz, Hx+Hs), 7.69-7.70 (1H,
m, H7).

13C-APT NMR (125 MHz) (DMSO-de) 8 (ppm): 24.95 (1C, -N-CHz-CH2-CH-),
32.62 (1C, C3), 45.67 (2C, 2x-CHs), 48.66 (2C, C3+Cs>), 53.04 (2C, C2+Cs),
56.21 (1C, Cs-OCH3), 56.46 (1C, -N-CH2-CH>-CHa-), 57.77 (1C, -N-CH2-CHo-
CHy-), 110.65 (1C, Cs), 114.90 (2C, C3+Cs), 115.62 (1C, Ca), 125.11 (1C, Cr),
125.56 (1C, C7), 131.54 (1C, Cra), 131.84 (1C, C«), 132.58 (1C, =CH-), 132.66
(2C, C2+Cs’), 152.00 (1C, C2), 152.96 (1C, C3a), 165.00 (1C, Cs), 191.96 (1C, C).

Elemental analiz: CxsH33N302, Hesaplanan (%): C, 74.43; H, 7.93; N, 10.02.
Bulunan (%): C, 74.42; H, 7.92; N, 10.01.

HRMS (ESI) (M+H)* (m/z):C26H33N30:2 igin Hesaplanan: 420.2646. Bulunan:
420.2647.

167



DOPNA-LAB

IR AFFINITY-1S
Itern Value
|__[Acquired Date&Time 24.10.2015 17:11:40
|__|Acquired by System Administrator
|__|Filename C:\Program Files (x86)\LabSolutions\IR\Data\bns tez maddeler\i3m1 .ispd
|| Spectrum name 13m1
Sample name Ni-13m
Sample ID
Option
Comment FTIR Measurement
No. of Scans 20
Resolution 4 [em-1]
Apodization Happ-Genzel
2000 I
4
%T
1 |
00— - - — - ——
4000 3500 3000 2500 2000 1750 1500 1250 1000

FTIR Measurement

({0 N [

4000 3500

1=
3000

S O O I L 00 L e e e g
2500 2000 1750 1500 1250 1000 750

FTIR Measurement
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Parameter
Data File Name

Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification Date

Value
C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/
125/ pdata/ 1/ 1r
13 m 1H-NMR
UXNMR, Bruker Analytische Messtechnik GmbH
root
DMSO
2930
2015-05-20T07:13:32

7.7078
7.6908
7.6224
7.6047
7.1867
7.1830

¥

—7.3789

!

7.0362
7.0187

——4.0023
™-3.8965
3.2999
3.2803
2.5159
2.5125

£

4.14
2.00
2.09
6.01

~
=
=

2.0l —==

2.5088

2.5055

24955

2.4854

2.3493

|

2.3347
2.3197
2.2484
2.2341
2.2196
2.1282
16159
15559

7 -8E+08
W ~7E+08
_ ~6E+08
.lmm+cm
_ -6E-+08
7 Mmm+cm

¥ ~4E+08

F4E+08

| F4E+08

I-3E+08

_ -2E+08
7 -2E-+08
~2E+08

~1E+08

I-SE+07

Temperature 298.8
0 Number of Scans 16
1 Spectrometer Frequency 500.13
2 Spectral Width 10330.6
3 Lowest Frequency -2076.8
4 Nucleus 1H
5 Acquired Size 32768
6 Spectral Size 32768
T v T T T T T T T T T T
16 15 14 13 12 11 10 9

T T

6
f1 (ppm)

[N

0

[~-5E+07
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“\110.6516

Acquisition Date
Madification Date
Temperature

10 Number of Scans

g g ah  BRRR 48 53
| | N4 =l v N
|
I
Parameter
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 126/ pdata/ 1/ 1r
2 Title 13 mAPT-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik GmbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence jmod
7
8
9

2015-05-20T08:10:16

302.0
1024

11 Spectrometer Frequency 125.76

12 Spectral Width

13 Lowest Frequency
14 Nucleus

15 Acquired Size

16 Spectral Size

29761.9
-2305.6
13C
32768
32768

57.7770
56.4680
56.2160

—53.0497

_-98.6042

—45.6793

—32.6275

—24.9590

/

210 200 190

L L

T
180 170 160

T T T ¥
100 50
f1 (ppm)

-4E+08
| [F3E+08
7 -2E+08
| [F2E+08
7 M~m+nm
~1E+08
~5E+07
o

--5E+07
—-1E+0€
.r,mm+nm
| f-2E+08

[--2E-+0E

-3E+0¢
i L

|--4E-+08

_ —-4E+0¢
7 (~-4E+0F

| --SE+0E

7 [~-6E+0E

_ I--6E+0¢
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Formula Predictor Report - 13m_27.lcd Page 10of 1

Data File: C:\ LabSolutions\ Data\Analiz\bns\ tez\ 13m_27.Icd

Eimt | Val. | Min| Max _Elmt  Val.| Min Max _Eimt | Val | Min Max Use Adduct
H 1 10 40 (o] 2 1 6 a 1 0 0 H
c 4 12 30 F 1 0 0 Br 1 0 0
N 3 2 5 ] 2 0 0
Ermor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time: 4.760 ->5.160 Scan#: 715 -> 775
1.200971
1.100e7
1.000e7
H000es 2106370
8.000e6-
7.000e6
6.000e6+
5.000e6. 211.1370
4.000e6 4209847
3.000e6-
2.000e6- 188.1074 211.6376 421.2674
1.000¢6. J 335.1750
Ll . . i
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 200.0
Measured region for 420.2647 m/z
420.2647
100.0
/
IIt
|
i
J |
50.0{ { |
‘: “ 421.2674
| i
I i
e [ |
/ M 422.2705
. N i amrd A AN,

"
419.8 4200 4202 4204 4206 4208 4210 4212 4214 4216 4218 4220 4202 4224 4226

€26 H33 N3 02 [M+H]+ : Predicted region for 420.2646 m/z

4202646 j

100.0q
|
li
50.01 il
‘ ‘ 4212677
| |
il I
(i f
{ |
ol ; - ; ‘ AR . : ‘ A
4198 4200 4202 4204 4206 4208 4210 4212 4214 4216 4218 4220 4222 4224 42‘2.6
Rank| _Score Formula (M) llon Meas. m'z  Pred. 'zl Df.(mDa)| Df. (ppm) Iso| DBE
1 88.24 C26 H33 N3 02 [M+H]+ 420.2647  420.2646 0.1 024 88.24 12.0

Sekil 172. Bilesik 27ye Ait Kiitle Spektrumu
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2-(4-(4-(3-(Dimetilamino)propil)piperazin-1-il) benziliden)-6-metoksi-2,3-
dihidro-1H-inden-1-on (28)

O
U~ e
X N NWN\

Yoéntem D’ye gore sentezlenmistir. Deneysel E.n: 126.5 “C. Verim: %88.

IR (ATR) Vmaks(em™): 1681 (C=0O gerilim bandi), 1593-1485 (C=C gerilim
bandi), 1232 (C-N gerilim bandi), 1103 (C-O gerilim band1), 813 (1,4-Disiibstitiie
gerilim bandz).

TH-NMR (500 MHz) (DMSO-de) 8 (ppm): 1.57-1.62 (2H, m, -N-CH>-CHz-CHo-
),2.12 (6H, s, 2x-CHz), 2.22 (2H, t, J=7.20 Hz, -N-CH2-CH»-CH2-), 2.33 (2H, t,
J=7.40 Hz, -N-CH>-CH>-CH>-), 2.48-2.50 (4H, m, Hr+He"), 3.29-3.31 (4H, m,
Hs+Hs»), 3.84 (3H, s, -OCHs), 3.96 (2H, s, H3), 7.02-7.04 (2H, d, J=8.80 Hz,
Hs+Hs), 7.23 (1H, d, J=2.45 Hz, Hs), 7.27 (1H, dd, J=2.50 Hz ve J=8.30 Hz, Hy),
7.45 (1H, s, =CH-), 7.58 (1H, d, J=8.35 Hz, Hs), 7.64 (2H, d, J=8.85 Hz, H>+He").

13C-APT NMR (125 MHz) (DMSO-de) 8 (ppm): 24.99 (1C, -N-CH2-CH>-CH>-),
31.86 (1C, C3), 45.71 (2C, 2x-CHs), 48.47 (2C, C3+Cs”), 53.04 (2C, C2+Cs>),
55.96 (1C, C6-OCHs), 56.47 (1C, -N-CH2-CHz-CHz-), 57.79 (1C, -N-CHz-CHo-
CHy-), 105.98 (1C, C7), 114.84 (2C, C3+Cs), 123.16 (1C, Cs), 124.89 (1C, Cr),
127.85 (1C, Ca), 132.03 (1C, C#), 133.18 (2C, C2+Cs’), 133.75 (1C, =CH-), 139.57
(1C, C2), 142.59 (1C, C3a), 152.18 (1C, Cra), 159.59 (1C, Cs), 193.33 (1C, C1).

Elemental analiz: CxsH33N302, Hesaplanan (%): C, 74.43; H, 7.93; N, 10.02.
Bulunan (%): C, 74.44; H, 7.94; N, 10.00.

HRMS (ESI) (M+H)* (m/z):C26H33N302 i¢in Hesaplanan: 420.2646. Bulunan:
420.2642.
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DOPNA-LAB

IR AFFINITY-1S
Item Value
|__|Acquired Date&Time 24.10.2015 17:15:.05
Acquired by System Administrator
| [Filename Eﬁl_’r ram Files (x86)\LabSolutions\IR\Data\bns tez maddeler\13n1.is
Spectrum name 13n1
Sample name Ni-13n
Sample ID
Option
Comment FTIR Measurement
No. of Scans 20
Resolution 4 [cm-1]
Apodization Happ-Genzel
] |
1000 ‘
%T |
03 : ~ - —————— e ——
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

1 1 _I_I_L 1

o
(=]

i

]
w0
l.__J_ L1 )

1 1

01 1t
4000 3500 3000 2500
FTIR Measurement

S S S | S
T = T T T T T T T T T

2000 1750 1500 1250 1000 750 500
cm-1
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Parameter
Data File Name

Title
QOrigin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification Date

Value
C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/
127/ pdata/ 1/ 1r
13 n 1H-NMR

UXNMR, Bruker Analytische Messtechnik
GmbH

root

DMSO

2930
2015-05-20T08:16:30

7.6494
7.6317
7.5871
7.5704
7.4584
7.2887
7.2837

7.2721
7.2672
7.2359
7.2310

7.0406
7.0229

=
—
ESSS

_-3.9686
Z3.8440

—3.2945

p

1.94
1.00
0.59 —==
0.58
0.92
2.04

r

2.5157
2.5127
2.5092
2.4973
2.4870
2.3514
2.3368
2.3219
2.2423
2.2280
22135
21232
1.6157
15704

210 —==

W, ~6E+08
| F6E+08
-5E+08
4E+08
| f-aE+08

4E+08

[F2E+08

[-2E+08

~1E+08

[-SE+07

Temperature 299.5

D Number of Scans 16

1 Spectrometer Frequency 500.13

2 Spectral Width 10330.6

3 Lowest Frequency -2076.8

4 Nucleus 1H

5 Acquired Size 32768

6 Spectral Size 32768

e

T - T T . T T ¥ T T ¥
16 15 14 13 12 11 10

o -

~ -

6
f1 (ppm)

—-5E+07
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193.3393

faa) f= MO W~ M
R 8 RE3ERERE
5 7 S38RBdRYY
| I LN I I

—114.8493

Parameter
Data File Name
Title
Origin
Owner
Solvent
Pulse Sequence
Acquisition Date
Modification Date
Temperature

0 Number of Scans

1 Spectrometer Frequency

2 Spectral Width

3 Lowest Frequency

4 Nucleus

5 Acquired Size

6 Spectral Size

Value
C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 128/ pdata/ 1/ 1r
13 n APT-NMR
UXNMR, Bruker Analytische Messtechnik GmbH
root
DMSO
jmod
2015-05-20T09:12:56

302.2
1024
125.76
29761.9
-2305.6
13C
32768
32768

T L |

2 RRETES
=] GBRAeY
, T

—31.8616

—24,9983

T
210 200 190

T T T T =
180 170 160 150 140 130 120

T
110

v T Y T T T * T 4 T
100 20 80 70 60 50
f1 (ppm)

| -2E+08

~2E+08

—2E+08

-1E+08

I--5E+07

—-1E+0E

[--2E+0¢

[--2E+0¢

I--2E+0E

--3E+08

|--4E-+08

|--4E-+0¢

| [4E+0E
(—~-5E+0E

||--6E+0¢

e Ait *C-APT NMR Spektrumu
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Formula Predictor Report - 13n_28.lcd Page 10of 1

Data File: C:\ LabSolutions\ Data\Analiz\bns\ tez\ 13n_28.Icd

Eimt  Val. Min Max _ Elmt  Val| Min| Max _Elmt Val | Min Max Use Adduct
H 1 10 40 [e] 2 1 6 a 1 0 0 H
c 4 12 30 F 1 0 0 Br 1 0 ]
N 3 2 5 S 2 0 1]
Emor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time: 4.800 ->4.973 Scan# : 721 -> 747
1.600e7 —‘
1.400e74
1.200e7
1.000e7-
210.6360
8.000e6
6.000e6- 420.9642
211.1361
4.000e86 421.2672
2.000e6
o M| B i . ‘ i}
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0

Measured region for 420.2642 m/z
420.2642
100.04

50.04 |
|
| | 421.2672
N
| ‘ il
I\ |
L 0. U AL A\
419.8 4200 4202 4204 4206 4208 4210 4212 4214 4216 4218 4220 4222 4224 4226
€26 H33 N3 02 [M+H]+ : Predicted region for 420.2646 m/z
420.2
100.04 il
|
|
50.0+ ]
|‘ 421.2677
|
I |
|
|
I 11

0 T — T T T T T T T T T
4198 4200 4202 4204 4206 4208 4210 4212 4214 4216 4218 422.0 4222 4224 4228

Rank Score Formula (M) llon | Meas mizl Pred. m'z Df. (mDa)] Df. (ppm)! Iso. DBE
1 88.15 C26 H33N3 02 [M+H]+ 420.2642  420.2646 0.4 095 88.15 12.0
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2-(4-(4-(3-(Dimetilamino)propil)piperazin-1-il) benziliden)-5,6-dimetoksi-2,3-
dihidro-1H-inden-1-on (29)

O
A O

Yontem D’ye gore sentezlenmistir. Deneysel E.n: 145.6 “C. Verim: %92.

IR (ATR) Vmaks(em™): 1658 (C=0O gerilim bandi), 1591-1573 (C=C gerilim
bandi), 1190 (C-N gerilim bandi), 1095 (C-O gerilim band1), 819 (1,4-Disiibstitiie
gerilim bandi).

IH-NMR (500 MHz) (DMSO-dg) & (ppm): 1.56-1.61(2H, m, -N-CH>-CH>-CHa-
), 2.12 (6H, s, 2x-CHz), 2.22 (2H, t, J=7.20 Hz, -N-CH2-CH2-CHz-), 2.33 (2H, t,
J=7.375 Hz, -N-CH2-CH>-CHb-), 2.48-2.51 (4H, m, Ho+Hs¢>), 3.27-3.29 (4H, m,
Hs-+Hs*), 3.84 (3H, s, Cs-OCHz), 3.91 (3H, s, Cs-OCH3), 3.94 (2H, s, Hz), 7.01-
7.03 (2H, m, =CH-+Ha), 7.22 (2H, d, J=6.65 Hz, Hy+Hs"), 7.35 (1H, s, H7), 7.60
(2H, d, J=9.90 Hz, Ho+Hp).

13C-APT NMR (125 MHz) (DMSO-de) 8 (ppm): 24.99 (1C, -N-CH2-CHz-CH>-),
32.22 (1C, C3), 45.55 (2C, 2x-CHs), 47.54 (2C, C3+Cs>), 53.06 (2C, C2+Cs),
56.13 (1C, Cs-OCH3), 56.42 (1C, Cs-OCHs), 56.48 (1C, -N-CH»-CH,-CHa-), 57.79
(1C, -N-CH2-CH2-CH>-), 105.00 (1C, C7), 108.60 (1C, C4), 114.93 (2C, C3+Cs"),
125.18 (1C, Cr), 130.94 (1C, Cx), 131.91 (1C, C2), 132.13 (1C, =CH-), 132.58
(2C, C2+Cs), 144.98 (1C, C3a), 149.70 (1C, Cra), 151.95 (1C, Cs), 155.34 (1C, Cs),
192.37 (1C, C1).

Elemental analiz: C»7H3sN303, Hesaplanan (%): C, 72.13; H, 7.85; N, 9.35.
Bulunan (%): C, 72.12; H, 7.84; N, 9.36.

HRMS (ESI) (M+H)" (m/z):C27H35N303 igin Hesaplanan: 450.2751. Bulunan:
450.2752.
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DOPNA-LAB

IR AFFINITY-1S
Item Value
| [Acquired Date&Time 24.10.2015 17:23:29
|_|Acquired by System Administrator
| [Filaname C:\Program Files (x86)\LabSolutionsUR\Data\bns tez maddeleri1302.ispd
Spectrum name 1302
ample name Ni-130
Sample ID
Option
Comment FTIR Measurement
Ne. of Scans 20
Resolution 4 [em-1]
Ap i |Happ-Genzel
%T
| I
2504 - t -1
] |
—_— |

|

4000 3500 3000 25'00 2000 1750 1500 1250 1000 750 500
FTIR Measurement

0= T T

e = - = ey — = =
P UL B e e e o o TS S N LS e o e e

4000 3500 3000 2500 2000 1750 1500 1 '
FTIR Measurement = e 750 5grc'nd

Sekil 177. Bilesik 29’a Ait IR Spektrumu
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7.6169
7.5991
7.3502
7.2253
7.2120
7.0359
7.0181
3.9408
3.9103
3.8421
3.3980
3.2795
2.3362

7r-2.2293
16190
16042
1.5897
1.5750
15604

—2.1199

/
v
/
}
|

Parameter

Data File Name
Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Madification Date

W NG A W N e

Temperature
10 Number of Scans

11 Spectrometer Frequency

12 Spectral Width

13 Lowest Frequency

14 Nucleus
15 Acquired Size
16 Spectral Size

Value

C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 147/ pdata/ 1/ 1r

Ni 13 0 1H-NMR

UXNMR, Bruker Analytische Messtechnik GmbH
root

DMSO

2930

2015-05-22T05:41:24

298.7
16
500.13
10330.6
-2076.8
1H
32768
32768

==

=

-¥
==
=

H4E+08

-4E+08

[-4E+08

~3E+08

-2E+08

[-2E+08

—2E+08

—1E+08

[-5E+07

429 —=

2.00
3.03
315
3.65
2.25
221
6.26

~ o
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@ n o~ M~ M g ~ ~ ~ - ~
5 FEEERERE £ § &% FEEREE g g f
N SRS Y Nede g ¥ @ 1T S b in ; 2E+08
£ e A it s e B s | =4 &8 RRBRERAG Y 8 3
PITT ==& T T 7 TN I
~1E+08
|
| —SE+07
| [
| 1
- T , o
I I I .
| |
i I 1 |
| —-5E+07
I
Parameter Value r
1
Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 148/ pdata/ 1/ 1r ! l-1E+0¢
Title Ni 13 0 APT-NMR
Origin UXNMR, Bruker Analytische Messtechnik GmbH §
Owner root
Solvent DMSO BE
Pulse Sequence jmod
Acquisition Date 2015-05-22T06:38:39
Modification Date —-2E+08
Temperature 301.8
) Number of Scans 1024
. Spectrometer Frequency 125.76 I--2E+0¢
! Spectral Width 29761.9
} Lowest Frequency -2305.6 [
| Nucleus 13C
i Acquired Size 32768 i
3 Spectral Size 32768
—-4E+0¢
| L
_!n.m,ém
F T T T T ¥ T T T T T T T z T T T ¥ T L B ) [ & T v T T T 4 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)

180
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Formula Predictor Report - 130_29.lcd

Page 10f 1

Data File: C:\ LabSolutions! Data\A tez\ 130_29.lcd
Elmt | Val | Minl Max Elmt  Val. Min Max Elmt  Val. Min| Max Use Adduct
H 1 10 40 Q 2 [ a 1 0 o H
c 4 12 30 F 1 0 Br 1 0 o
N 3 2 5 s 2 0
Emor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn iso RI (%) 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time : 4.627 ->4.800 Scan# : 695 -> 721
2.000e7] |
1.800e7;
1.600e74
1.400e74
120067 225,420
1.000e7+
8.000e64 226.1414
6.000e6 450.2752
4.000e6- 451.2783
2.000e64 i
0 L) . : , : , :
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 $00.0
Measured region for 450.2752 m/z
| 450.27:
100.04 52
I
I
50.04 || |
|| | 451.2783
| | |
[ \
| \ JI 452.2814
o . = I S . — L.-""— AN
4498 4500 4502 4504 4508 4510 4512 4514 4518 4518 45&.0 452.2 45\‘2.4 455.3
I
50.0+ | |
| 451.2783
.l | |'|
| [ 1
| I\ 4522812
II |I | I\ )'T\

4498 4500 4502 4504 4506 4508 4510 4512 4514 4516 4518 4550 4522 de%

Rank| Score Formula (M) |lon Meas 'z Pred. m'z Df. (mDa)| Df. (ppm)! Iso] DBE
1 8924 CZ7THISN3 03 [M+H]+ 4502752  450.2751 0.1 022 39.24 120

Sekil 180. Bilesik 29’a Ait Kiitle Spektrumu
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Sekil 181. 30-32 Nolu Bilesiklere Ait Genel Kimyasal Yapi

o g g m
e
N N )¢
\_/
" 5" 6!” 5”!

6

2-(4-(4-Fenilpiperazin-1-il) benziliden)-5-metoksi-2,3-dihidro-1 H-inden-1-on

(30)
@)
OO0

Yoéntem D’ye gore sentezlenmistir. Deneysel E.n: 147.9 °C. Verim: %90.

IR (ATR) Vmaks(em™): 1680 (C=0O gerilim bandi), 1593-1496 (C=C gerilim
bandi), 1192 (C-N gerilim bandi), 1076 (C-O gerilim band1), 808 (1,4-Disiibstitiie
gerilim band1), 759-692 (Monosiibstitiie benzen diizlem dis1 deformasyon bandi).

TH-NMR (500 MHz) (DMSO-de) 5 (ppm): 3.29-3.30 (4H, m, Ho++Hs"), 3.46-3.47
(2H, m, Hs), 3.55-3.57 (2H, m, Hs"),3.90 (3H, s, -OCHz), 4.02 (2H, s, H3), 6.99-
7.04 (4H, m, =CH-+Ho»+Ha+He>), 7.10 (2H, d, J=8.80 Hz, H3-+Hs), 7.19-7.20
(H, m, Hy+Hs»), 7.22-7.26 (2H, m, HetHe), 7.66 (2H, d, J=8.96 Hz,
Ho-He).7.75 (1H, d, J=8.90 Hz, Hy).

13C-APT NMR (125 MHz) (DMSO-ds) 8 (ppm): 32.63 (1C, C3), 46.80 (2C,
C3+Cs»), 48.58 (2C, C2+Ce?), 56.23 (1C, Cs-OCH3), 110.67 (1C, Cs), 113.86 (1C,
Cs), 114.53 (2C, C3+Cs?), 115.26 (1C, Ca), 119.67 (2C, C2++Cs), 125.18 (1C,
Cr), 125.59 (1C, C7), 129.34 (2C, C3+Cs>), 129.48 (1C, Cra), 132.06 (1C, Ca),
132.53 (1C, =CH-), 132.71 (2C, C2+Cs), 151.84 (1C, Ci~), 152.104 (1C, C2),
152.95 (1C, C3a), 166.26 (1C, Cs), 190.76 (1C, C1).

Elemental analiz: C27H26N202, Hesaplanan (%): C, 79.00; H, 6.38; N, 6.82.
Bulunan (%): C, 79.01; H, 6.39; N, 6.81.

HRMS (ESI) (M+H)* (m/z):C27H26N202 i¢in Hesaplanan: 411.2067. Bulunan:
411.2063.
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DOPNA-LAB

IR AFFINITY-1S
Itern Value
| _lAcquired Date&Time 24.10.2015 17:26:42
Acquired by Systemn Administrator
[ [Filename C:\Program Files (x86]\LabSolulions\IR\Data\bns tez maddeleri13p1.ispd
| _|Spectrum name 13p1

Sample name Ni-13p

|Sample ID

Option ]

Comment FTIR Measurement ]

| No. of Scans 20

|Resolution 4 [em-1]

Apodization Happ-Genzel

%T
] |
100, |
| |
. 4+ 1
4000 3500 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement em-1

]
]
4
|
]
00— T
4000 3500

FTIR Measurement

T T T T T T T T r—r—r T T T T T

2000 1750 1500 1250 1000 750
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77615

7 7437

7.2603
40292
£3.w34
34758

T
2.5158
25124

/A

G

NV yozkay BNS/ 129/ pdata/ 1/ 1r

Parameter
1 Data File Name CtfUsers/ hp/ Desktop Yeni asbr,
2 Title 13p 1H-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik GmbH
4 Owner root
5 Solvent DMS0
6 Pulse Sequence 2930
7 Acquisition Date 2015-05-20T11: 14: 35
8 Modification Date
9 Temperature 299.1
10 Number of Scans 16
11 Spectrometer Frequency 500,13
12 Spectral Width 10330.6
13 Lowest Frequency -2076.8
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 32763
LI | T r T
16 15 18}

EE+07

~SE+07

-4E+07

4E+07

4E+07

3EFO7

2E+07

1E+07

-SE+06
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o b
| {
| |
1 | E| I
I
Parameter Value |
1 Data File Name C:/ Users/ hp/ Desktop/ Yeni Klasor/ NMR/ yozkay BNS/ 130/ pdata/ 1/ 1r
2 Title 13 p APT-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik GmbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence jmod
7 Acquisition Date 2015-05-20T12:12:39
8 Modification Date
9 Temperature 302.5
10 Number of Scans 1024
11 Spectrometer Frequency 125.76
12 Spectral Width 29761.9
13 Lowest Frequency -2305.6
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 32768
L T ¥ T T ' T ¥ T ¥ T T T ¥ T T : T T T ¥ T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 70 50 30 20 10 -10

f1 {(ppm)

45.9681

|-1E+08

-8E+07
wmm+ou
F4E+07
~2E+07
o
[~-2E+07
I=-4E+07
[~-6E+07
[--BE+07
I--1E+0¢
(--1E+08
[--1E+0E
-2E+0¢
--2E+0¢
—-2E+0€
[—-2E+0€
I--2E+0¢
(—-3E+0¢
-3E+0¢E
|--3E+0€

I--3E+0¢
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Formula Predictor Repornt - 13p_30.lcd Page 10of 1

Data File: C\ LabSoluti D i ezl 13p_30.lcd
Eimt | Val | Min| Max _Elmt | Val. Min Max _Elm  VaL | Min Max Use Adduct
H 1 10 40 [¢] 2 1 [ a 1 [] 0 H
c 4 12 30 F 1 0 0 Br 1 o o
N 3 2 5 s 2 0
Emor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron ions: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time : 8,520 -> 8.787 Scan#: 1279 -> 1319
1.400e7-
1.200e7
1.000e7-
4112083
£.000e6+
|
6.000e6+ |
4000661 412.2091
433.1887
2.000e67
c‘ - |' ; S : - ——k T |
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0
Measured region for 411.2063 m/z
4112063
100.0
|
|
s00] i! |
11 412.20M
[ i
| I
| I
| 11 413.2143

] \
[/ — 4 o - = O, - ; {T‘-r-,_ 2 3
4108 411.0 4112 4114 4116 4118 4120 4122 4124 4126 4128 413.0 4132 4134 4136

C27 H26 N2 02 [M+H]+ : Predicted region for411.2067 m/z
2067
100.01 411.206

I
i
s, I
| 412.2089
|| I\
| I
i |I I.
4108 4110 4112 4114 4116 4118 4120 4122 4124 4126 4128 4130 413.2 4134 4136
Rank _Score Formula (M [lon | Meas.m'zl  Pred. miz Df. (mDa)l Df. ] lso| DBE
1 96.90 C27 H26 N2 02 [M+H]+ 411.2063  411.2067 .4 097 9650 16.0
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2-(4-(4-Fenilpiperazin-1-il)benziliden)-6-metoksi-2,3-dihidro-1H-inden-1-on

(31)
O
A0

Yoéntem D’ye gore sentezlenmistir. Deneysel E.n: 182.4 °C. Verim: %92.

IR (ATR) Vmaks(em™): 2987 (Alifatik C-H gerilim band1), 1689 (C=0O gerilim
bandi), 1595-1489 (C=C gerilim band1), 1105 (C-N gerilim bandi), 1056 (C-O
gerilim bandi), 821 (1,4-Disiibstitiie gerilim bandi), 765-754 (Monosiibstitiie
benzen diizlem dis1 deformasyon bandi).

TH-NMR (500 MHz) (DMSO-ds) & (ppm): 3.29-3.31 (4H, m, H>+He"), 3.47-3.49
(4H, m, H3»+Hs"), 3.84 (3H, s, -OCH3), 3.99 (2H, s, H3), 7.01 (2H, d,/=7.95 Hz,
Hs+Hs), 7.10-7.12 (2H, m, Hx»+H6»), 7.23-729 (5H, m, =CH-
+He+Hs»+Ha~+Hs~), 7.48 (1H, s, H4), 7.59 (1H, d, J=8.30 Hz, H7), 7.68 (2H, d,
J=8.90 Hz, H>+Hg").

13C-APT NMR (125 MHz) (DMSO-ds) 8 (ppm): 31.86 (1C, C3), 47.37 (2C,
C3++Cs»), 48.56 (2C, C2+Ce), 55.97 (1C, Cs-OCH3), 106.00 (1C, C7), 115.10 (2C,
C3+Cs), 116.14 (2C, C2++Cs>), 119.66 (1C, Ca~), 123.21 (1C, Cs), 125.22 (1C,
Cr), 127.87 (1C, C4), 129.47 (2C, C3+Cs»), 132.23 (1C, C#), 132.98 (2C,
Co+Ce), 133.86 (1C, =CH-), 142.63 (1C, C3a), 149.34 (1C, C2), 151.29 (1C, C1),
152.01 (1C, C7a), 159.60 (1C, Cs), 192.15 (1C, C1).

Elemental analiz: C27H26N202, Hesaplanan (%): C, 79.00; H, 6.38; N, 6.82.
Bulunan (%): C, 79.02; H, 6.37; N, 6.80.

HRMS (ESI) (M+H)" (m/z):C27H26N202 igin Hesaplanan: 411.2067. Bulunan:
411.2065.
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DOPNA-LAB

IR AFFINITY-1S
[ Item Value
|__|Acquired Date&Time 24.10.2015 17:29:54
| |Acquired by Sy Administrator
[ [Filename C\Program Files (x86)\LabSolulions\R\Databns fez maddelenioriispd |
| Spectrum name 13r1
Sample name Ni-13r
ample ID
Option
Comment FTIR Measurement
No. of Scans 20
Resolution 4 [em-1]
|_TApodization Happ-Genzel
%T
200— = = ‘
1 |
. S I
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement em-1

4 | 13r1_ —T]

el ! | ’ 4 | _ | .
] |
* |

00— ;—.—v—ﬁ—,—m—,—.l...,:....m—.—..lr.. =1 ---.—.—.-—,—J

4000 3500 3000 2500 2000 1750 1500 12|5(J 1 0'00 }'}_0 500
FTIR Measurement cm-1
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75976
L 7.5810
-7.4811
7.2975
-7.2924
-7.2808
17,2763
~7.2620
\7.2599

\
L
;
L
L

[7.6925
r7.6747

7.2449
7.23%
7.1239
7.1061
7.0263

L7.0104

2.5163
25128
25093
2.5059

_~3.9905
—3.8482

—3.3054

{

Parameter
Data File Name

' Title
Origin
Qwner
Solvent
Pulse Sequence
Acquisition Date
Modification Date
Termperature
.0 Number of Scans

Value

C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 131/ pdata/ 1/ 1r

13 r 1H-NMR

UXNMR, Bruker Analytische Messtechnik GmbH
root

DMSO

zg30

2015-05-20T12:35:35

299.6
16

1 Spectrometer Frequency 500.13

2 Spectral Width

3 Lowest Frequency

4 Nucleus
5 Acquired Size
.6 Spectral Size

10330.6
-2076.8
1H
32768
32768

4E+08

—4E+08

-4E+08

[~3E+08

-2E+08

-2E+08

~2E+08

-1E+08

-5E+07

189

Sekil 187. Bilesik 31°¢ Ait 'H-NMR Spektrumu



? 5 £fs TRERRRREE 8 3 BEE  §
AR RS S R [N
| |
|
i
|
I : ; ; litge L | ! _
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I
Parameter Value i

Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 132/ pdata/ 1/ 1r

Title 13 r APT-NMR

Origin UXNMR, Bruker Analytische Messtechnik GmbH

Owner root

Solvent DMSO
+ Pulse Sequence jmod

Acquisition Date 2015-05-20T13:35:18
i Modification Date
! Temperature 302.7
0 Number of Scans 1024
1 Spectrometer Frequency 125.76
2 Spectral Width 29761.9
3 Lowest Frequency -2305.6
4 Nucleus 13C
5 Acquired Size 32768
6 Spectral Size 32768

|
T 4 T T L T ¥ T T : T T T L T T T T T T T ¥ T T T T T T
210 200 190 180 170 160 150 140 130 120 110 i m%w_:.: 90 80 70 60 50 40 30 20 10 -10

ﬁmm;e 08

~1E+08

~5E+07

|--5E+07
(—-1E+0E
(~-2E+0¢
[--2E+0¢
~-2E+08
I--3E+0¢8
[~-4E+0€
-4E+0€
--4E+08

~-5E+0E
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Formula Predictor Report - 13r_31.lcd

Data File: C:\ L ' Data! tez\ 13r_31.jcd

H 1 10 40
c 4 12 30

N 3 2 5 Q 0

Eim | Val | Min Max _Eimt  Val| Min Max _ Emt | Val
o | 2
£ |1
s |2

Emor Margin (ppm): 5
HC Ratio: unlimited Apply N Rule: yes

Max Isotopes: 3 Isotope RI(%): 1.00

MSn Iso RI (%): 10.00 MSn Logic Mode: AND

1 ] a 1
0 1] Br 1

Min.
0
0

DBE Range: -2.0 - 1000.0

Max
0
o

Electron lons: both

Use MSn Info: no
Isotope Res: 10000
Max Results: 500

Use Adduct

Page 10f 1

Event#: 1 MS(E+) Ret. Time: 8.733 ->8.133 Scan#: 1311 > 1371

6.000e6+
5.500e6+
5.000e6

411.2065

1.500e6 412.2003

1.000e6~

7.3296

" 100.0 200.0 300.0 400.0

2

463,

somwe I v
500.0

600.0

Measured region for 411.2065 m/z

411,
100.0- 2065

_JJI\A\HH e

412.2093

413.2180
Wi

| 4108 4110 4112 4114 4116 4118 4120 4122 4124 4108 4128 4150 4132 4134 4138

C27 H26 N2 02 [M+H]+ : Predicted region for 411.2067 m/z

411.2067
100.0+
i
|
50.0- |
|
412.2099
| | |
| I
|
! I\
11 |
L 4108 411.0 4112 4114 4116 411.8 4120 4122 4124 4126 4128 4130 4132 4134 4136

Rank! _Score Formula (M) llon Meas. miz _ Pred. mz Df. (mDa)| Df. (ppm)| Iso, DBE
1 8247 C2TH26N2 02 [M+H]}+ 411.2065 411.2067 02 049 8247 16.0
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2-(4-(4-Fenilpiperazin-1-il)benziliden)-5,6-dimetoksi-2,3-dihidro-1H-inden-1-

on (32)
O
(@)
TONAD OO

Yontem D’ye gore sentezlenmistir. Deneysel E.n: 190.1 °C. Verim: %93.

IR (ATR) Vmaks(em™): 1674 (C=0O gerilim bandi), 1595-1494 (C=C gerilim
bandi), 1190 (C-N gerilim bandi), 1056 (C-O gerilim band1), 759-690
(Monosiibstitiie benzen diizlem dis1 deformasyon bandi).

TH-NMR (500 MHz) (DMSO-ds) 3 (ppm): 3.29-3.33 (4H, m, Hx++He), 3.46-3.48
(4H, m, Hy+Hs»), 3.84 (3H, s, Cs-OCHs), 3.91 (3H, s, C-OCHs), 3.96 (2H, s, H3),
7.01-7.02 (3H, m, Hy»+He+He»), 7.11 (2H, d, J=8.90 Hz, Hy+Hs), 7.22-7.26
(4H, m, Ha+He+Hy-+Hs~), 7.38 (1H, s, =CH-), 7.65 (2H, d, J=8.85 Hz, Hx+Hp).

13C-APT NMR (125 MHz) (DMSO-ds) 8 (ppm): 32.23 (1C, C3), 47.49 (2C,
C3++Cs»), 48.59 (2C, C2+Ce”), 56.44 (1C, Cs-OCH3), 105.02 (1C, C7), 108.62 (1C,
Ca), 115.21 (2C, C3+Cs’), 116.15 (2C, C2»+Cs>), 119.69 (1C, Ca), 125.52 (1C,
Cr), 129.48 (2C, C3++Cs), 132.07 (1C, C2), 130.92 (1C, Ca’), 132.31 (1C, =CH-),
132.61 (2C, C2+Cs'), 145.02 (1C, Csa), 149.73 (1C, C7), 151.31 (1C, Ce), 151.44
(1C, Ci»), 155.40 (1C, Cs), 192.27 (1C, C»).

Elemental analiz: C2sH2sN203, Hesaplanan (%): C, 76.34; H, 6.41; N, 6.36.
Bulunan (%): C, 76.33; H, 6.40; N, 6.35.

HRMS (ESI) (M+H)* (m/z):C2sH2sN203 i¢in Hesaplanan: 441.2173. Bulunan:
441.2178.
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DOPNA-LAB

IR AFFINITY-1S
[ Item Value
|__|Acquired Date&Time 24.10.2015 17:33:15
Acquired by System Administrator
|_[Filename C:\Program Files (x86)\LabSolutions\IR\Data\bns tez maddeler\13s1.is
Spectrum name 13s1
|Sample name Ni-13s
Sample ID
Option
Comment FTIR Measurement
No. of Scans 20
Resolution 4 [cm-1]
Agpodization Happ-Genzel
%T
250— |
| W
1 |
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

| ‘ 1351 —

~J
w
= T

4
]
= |
SU:j
= 5 ] = B8
4 L g o 3rd 2] I
] o S g8g o2 o -
] | §83 § 25588885 2 %
] - = o FET Te 2T & o b4 s8
| S = @ T
25— ‘ | = = 2 —
o™ T = |
- o™ (2]
] ) g
o™
] -
¥
00— L L AL et e v—l—r B i e o e o - vJ
. AL S0 e o o R S|
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1
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NN NN NN NS e NN
N S 5 RS
Parameter Value
. Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 133/ pdata/ 1/ 1r
! Title 13 s 1H-NMR
i Origin UXNMR, Bruker Analytische Messtechnik GmbH
+ Owner root
i Solvent DMSO
3 Pulse Sequence 2930
' Acquisition Date 2015-05-21T05:38:07
} Modification Date
) Temperature 298.6
.0 Number of Scans 16
-1 Spectrometer Frequency 500.13
-2 Spectral Width 10330.6
-3 Lowest Frequency -2076.8
-4 Nucleus 1H i
.5 Acquired Size 32768
.6 Spectral Size 32768 L
|
_ ()
M Al
Mo TN Nee T
T T T L | ¥ T T T 1 T X T 1T 7 T T T T T T
16 15 14 13 12 1 10 9 8 7 6 3 4 3 2 -1 -2 -3 -4
ft (ppm)

F8E+07

—8E+07

~8E+07

F7E+07

[-6E+07

-6E+07

[~6E+07

(~5E+07

F4E+07

F4E+07

~4E+07

-3E+07

I-2E+07

-2E+07

2E+07

1E+07

(-5E+06

-0

—-5E+0€
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~1E+08

I-5E+07

[--SE+07

--1E+0€

—-2E+0E

I--2E+0¢€

--2E+0E

-3E+08

[-4E+08

I--4E-+08

--4E+0€

I--5E+0¢

g ARng SddARR gy 342 88 o5 | B ~
- L bl o e — = - — - wn w,ﬂ. m
ST TS5 T1TY 71 AN _
|
| I [
1 7 Y 1
i ILh
1 | _: | 1i _
I
Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 134/ pdata/ 1/ 1r
2 Title 13 s APT-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik GmbH
4 Owner root
5 Solvent DMSQO
6 Pulse Sequence jmod
7 Acquisition Date 2015-05-21T06:34:53
8 Modification Date
9 Temperature 301.8
10 Number of Scans 1024
11 Spectrometer Frequency 125.76
12 Spectral Width 29761.9
13 Lowest Frequency -2305.6
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 32768
¥ T T X T T " T T ¥ T L T ¥ T T 2 T g T ¥ T T T T ¥ T ¥ T T T T
210 200 190 180 170 160 150 140 130 120 110 " ﬂ_wﬁ_wiv 90 80 70 60 50 30 20 10 -10
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Formula Predictor Report - 13s5_32 lcd

Page 10of 1

Data File: C:\ LabSolutions| Data\Analiz\bns\ tez\ 13s_32.lcd

Elmt  Val. Min Max Elmt
H 1 10 40 o
c 4 12 30 F
N 3 2z 5 5

Emor Margin (ppm): 5
HC Ratio: unlimited
Max ]
MSn Iso RI (%): 10.00

Event#: 1 MS(E+) Ret. Time : 8.147

1.800e74
1.600e74
1.400e7
1.200e7
1.000e74
8.000e6
6.000e6-
4.000e64
2.000e6

221+104
|

Val. | Min Max Elmt_ Val. Min Max Use Adduct
2 1 6 a 1 [] 0 H

1 o 0 Br 1 0 ]

2 0 0

Electron lons: both

Use MSn Info: no
Isotope Res: 10000
Max Results: 500

DBE Range: -2.0 - 1000.0
Apply N Rule: yes
Isotope RI (3%): 1.00
M3Sn Logic Mode: AND

=>8.293 Scan# : 1223 > 1245
|

2178

442.2205

H—
100.0

200.0

300.0 400.0 500.0 600.0

Measured region for 441.2178 m/z

441.2178

100.0+

4432238

Moo A A\

=

4408 4410 441

2 4414 4416 4418 4420 4422 a42s 4425 4408 4eh0 4132 4434 4438

A

28 H28 N2 O3 [M+H]+ : Predicted region for 441.2173 miz
4412173
‘.IOO.D]

I
| | 442.2205
|
fl
| I
(11 I 4432235
g1l I\ i
4408 4410 4412 4414 4416 4418 44n0 4422 a4 aBn 4428 4430 4432 4434 4438
Rank Score Formula llon Meas. miz  Pred. 'z Df. (mDa)l Df. | Iso] DBE
M+H 4412178 4412173 05 113 87.95 160

1 8767 C28H28 N2 O3
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5" 4"

Sekil 194. 33-35 Nolu Bilesiklere Ait Genel Kimyasal Yapi

2-(4-(Pirolidin-1-il)benziliden)-5-metoksi-2,3-dihidro-1H-inden-1-on (33)

OO0

Yontem D’ye gore sentezlenmistir. Deneysel E.n: 188 °C. Verim: %89.

IR (ATR) Vmaks(em™): 1676 (C=0O gerilim bandi1), 1575-1521 (C=C gerilim
bandi), 1182 (C-N gerilim bandi), 1056 (C-O gerilim band1), 808 (1,4-Disiibstitiie
gerilim bandz).

TH-NMR (500 MHz) (DMSO-ds) & (ppm): 1.97-2.00(4H, m, Hy+Ha»), 3.32-3.34
(4H, m, H>+Hs),3.89 (3H, s, -OCHs), 3.98 (2H, s, H3), 6.65 (2H, d, J=8.80 Hz,
Hs+Hs), 7.01 (1H, dd, J=2.20 Hz ve J=8.45 Hz, Ha), 7.18 (1H, d, J=2.10 Hz, He),
7.37 (1H, s, =CH-), 7.59 (2H, d, J=8.75 Hz, Hx+Hs'), 7.68 (1H, d, J=8.40 Hz, Hy).

13C-APT NMR (125 MHz) (DMSO-ds) 8 (ppm): 25.41 (2C, C3++Cs), 32.74 (1C,
C3), 47.72 (2C, C2++Cs%), 56.18 (1C, Cs-OCH3), 110.63 (1C, Cs), 112.42 (2C,
C3+Cs), 115.48 (1C, C4), 122.35 (1C, Cr), 125.39 (1C, C7), 129.98 (1C, C7),
131.31 (1C, C#), 133.05 (2C, C2+Cs'), 133.45 (1C, =CH-), 148.96 (1C, C2), 152.75
(1C, C3a), 164.80 (1C, Cs), 191.81 (1C, C).

Elemental analiz: C2:H21NO:, Hesaplanan (%): C, 78.97; H, 6.63; N, 4.39.
Bulunan (%): C, 78.98; H, 6.62; N, 4.38.

HRMS (ESI) (M+H)* (m/z):C21H21NOz> igin Hesaplanan: 320.1645. Bulunan:
320.1646.
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DOPNA-LAB

IR AFFINITY-1S
Item Value
|__[Acquired Date&Time 24.10.2015 17:37:11
Acquired by System Administrator
[ [Filename C:\Program Files (x86)\LabSolutions\IR\Datalbns tez maddeler\fatised |
Spectrum name 1311
Sample name Ni-13t
Sample ID
Option
Comment FTIR Measurement
No. of Scans 20
Resolution 4 [cm-1]
Apodization [Happ-Genzel
250— |
%T ] |
4 A |
0— ; : | . I .
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500

FTIR Measurement

cm-1

G—l L e e o o e

3500

4000

3000

FTIR Measurement

T T T T T e
0

0

/
©
@
")
]
| &
| —

' /|

S A R L e e e e e e 2

T i T
2000 1750 1500 1250 1000 750 500
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7.6759
7.6047
7.5872
7.3790

l?lm

7.6927
7.1857
7.0298
7.0254
7.0129
7.0085
6.6588
6.6412
3.9805
3.9093
3.8961
3.8804
3.3451
3.3304
33195
2.5126
2.5056
2.0041
1.9969
1.9910
1.9855
1.9778

/
:
E

Parameter
Data File Name

Title
Jrigin

Jwner

Solvent

Sulse Sequence
Acquisition Date
Vodification Date

Value

C:/ Users/ hp/ Desktop/ NMR/ yozkay
BNS/ 135/ pdata/ 1/ 1r

13t 1H-NMR

UXNMR, Bruker Analytische
Messtechnik GmbH

root

DMSO

2g30
2015-05-21T06:58:22

——=

|[-8E+08
? -7E+08

~6E+08

_ -6E+08
m |-6E+08
[~5E+08
4E+08
I-4E+08
-4E+08
—3E+08
[-2E+08
-2E+08
2E+08
~1E+08

—5SE+07

—_—

D

—_
Ll4—=c  —
LY —  ———
204~
318~
414 —=c

1.08
197

188

Temperature 299.0
Number of Scans 16
Spectrometer Frequency 500,13
Spectral Width 10330.6
-owest Frequency -2076.8
Nucleus 1H
Acquired Size 32768
Spectral Size 32768
T v T ¥ T T T T ¥
16 15 i3 12 11

3=
N -

[—-S5E+07
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191.8486

Parameter

1 Data File Name

2 Title

3 Origin

4 Owner

5 Solvent

6 Pulse Sequence

7 Acquisition Date
8 Modification Date
9

Temperature
10 Number of Scans

12 Spectral Width
13 Lowest Frequency
14 Nucleus
15 Acquired Size
16 Spectral Size

11 Spectrometer Frequency 125.76

32768

¢ a8 TEEB AR W%
] E & CERE AL ey
P HF  HERRAN 49
[ I e L
|

| |
! i

L i

Value

C:{ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 136/ pdataf 1f ir
13t APT-NMR

UXNMR, Bruker Analytische Messtechnik GmbH

root

DMSO

jmod

2015-05-21T07:56:33

302.1
1024

29761.9
-2305.6
13C
32768

™-110.6375

L T ¥ T T
210 200 150

T L T d T * T S T X T
180 170 160 150 140 130 120 110

100
ft (ppm)

T T T T —

90

—56.1879

—47 7282

—32 7404

—25.4137

-10

ﬁvN E+08

F1E+08
|-5E+07
-0
--SE+07
[--1E+08
f~-2E+08
[--2E+08
[--2E+08
=-3E+08
[--4E+08
~-4E+08
--4E+08

[—-SE+08
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Formula Predictor Report - 13t_33.lcd Page 10f 1

Data File: C\L ions\ Data\ te213t_33.lcd

Elmt Val | Min Max _Elmt Val Min Max _Elmt | Val | Min Max Use Adduct

H 1 10 40 [5] 2 18 a 1 0 0 H

c 4 12 30 F 1 o 0 Br 1 o 0

N 3 1 5 s 2 o 0
Emor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron lons: both

HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%) 10.00 MSn Logic Mode: AND Max Results: 500

Event#: 1 MS(E+) Ret. Time : 8.400 -> 8.667 Scan#: 1261 > 1301

1.800e7-

1.600e74

1.400e74

1.200e7; 320.1646

1.000e7

8.000e6+

6.000e67 321.1666

4.000e64 3421445

200066 | “"[”3‘
iy P ——— | oo

100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0

Measured region for 320.1646 m/z
100_01 320.1646
|

o _J !; Tt 'I[.I' T

3198 3200 3202 3204 3206 3208 3210 3212 3214 3216 3218 3290 4202 3254 3206

C21 H21 N 02 [M+H]+ : Predicted region for 320.1645 m/z

100.0- 3201645

1 (I 321.1678

Rank _Score Fomula llon | Meas m'z Pred. m'z Df (mDa)l Df. Iso| DBE
1 6762 2THZINOZ [M+HJ+ 320.1646  320.1645 0.1 031 6762 120
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2-(4-(Pirolidin-1-il) benziliden)-6-metoksi-2,3-dihidro-1H-inden-1-on (34)

A0

Yontem D’ye gore sentezlenmistir. Deneysel E.n: 178.7 °C. Verim: %88.

IR (ATR) Vmaks(em™): 1676 (C=0O gerilim bandi), 1587-1521 (C=C gerilim
bandi), 1186 (C-N gerilim bandi), 1095 (C-O gerilim band1), 812 (1,4-Disiibstitiie
gerilim band1).

'TH-NMR (500 MHz) (DMSO-d¢) 6 (ppm): 1.98-199 (4H, m, H3~+Hs"), 3.29-3.33
(4H, m, Hr+Hs"),3.84 (3H, s, -OCHs), 3.93 (2H, s, Hz), 6.64 (2H, d, J=8.80 Hz,
Hs+Hs), 7.22 (1H, d, J=2.40 Hz, Hs), 7.24-7.26 (1H, dd, J/=2.55 Hz ve J=7.75 Hz,
Hy), 7.45 (1H, s, =CH-), 7.56 (1H, d, J=8.30 Hz, Hs), 7.61 (2H, d, J=8.75 Hz,
H2+Hg).

13C-APT NMR (125 MHz) (DMSO-ds) 5 (ppm): 25.40 (2C, C3+Cs), 31.97 (1C,
Cs3), 47.73 (2C, C2+Csv), 55.94 (1C, Cs-OCH3), 105.92 (1C, C7), 112.45 (2C,
C3+Cs), 122.21 (1C, Cr), 122.79 (1C, Cs), 127.74 (1C, C4), 130.20 (1C, Cs),
133.33 (2C, C2+Cs¢), 134.87 (1C,=CH-), 139.86 (1C, C2), 142.37 (1C, C3a), 129.98
(1C, Cra), 149.15 (1C, Cs), 193.11 (1C, C1).

Elemental analiz: C2:H21NO2, Hesaplanan (%): C, 78.97; H, 6.63; N, 4.39.
Bulunan (%): C, 78.99; H, 6.64; N, 4.40.

HRMS (ESI) (M+H)" (m/z):C21H21NOz2 i¢in Hesaplanan: 320.1645. Bulunan:
320.1644.
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DOPNA-LAB

IR AFFINITY-18
Item Value
|__|Acquired Date&Time 24.10.2015 17:41:57
| _|Acquired by System Administrator
| [Filename C:\Program Files (x86}\LabSolutions\IR\Data\bns tez maddeler\iaui.is
Spectrum name 13u1
Sample name Ni-13u
Sample ID
Option
Comment FTIR Measurement
No. of Scans 20
Resolut; 4em-1]
Apodization Happ-Genzel
500 —_— 4 - - .- - - —
%T
1

0— | | | 1 i . | :
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

=®
=
%

3043,67
2949,16—
79—

-~
w
i
2850,

25% T
<
] (=]

4 * U

] —

! b

0-—.—:-1—,—.—...'....:....-1-—.—.-.,‘.....‘.l.,-'—.—..-\.“,.‘.-'n‘-,—g.
4000 3500 3000 2500 200 1750 1500 1250 100 750 500

FTIR Measurement cm-1
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o 0o w — -4 M.- U Um ..d L
mmmmmmwmmwm 58 By BE 2DEER _
T A A LR 7 e o e i -8E+08
e~ R SETE S Y
ﬁ H7E+08
Parameter Value | 6e+08
Data File Name C:f Users/ hp/ Desktop/ NMR/ yozkay _
BNS/ 137/ pdata/ 1/ 1r -6E+08
Tithe 13 u 1H-NMR
- Origin UXNMR, Bruker Analytische
Messtechnik GmbH -GE+08
< Owner root |
i Solvent DMSO [L-se08
+ Pulse Sequence 2930 |
" Acquisition Date 2015-05-21T08:04:52
-4E+08
i Modification Date
 Temperature 299.5 7
0 Number of Scans 16 [
1 Spectrometer Frequency 500.13
2 Spectral Width 10330.6 ! |[4E+08
3 Lowest Frequency -2076.8
4 Nudeus 1H l-3E+08
5 Acquired Size 32768
6 Spectral Size 32768 |
-2E+08
5 ‘ h 7 -2€408
| F1E+08
| [FSE+07
|
rLL _,.u
88358 & 5% 8 bl [sevor
b e Ade - |
T T bl T 1 T 1 T T T T T T T T L
16 15 14 13 12 11 10 9 B 7 6 4 3 2 -4
1 (ppm)
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8 & % 38 %8R AN 9 4 g g I
I (N | (. I
I
|
| ! |
A 1 | | i |
I | |
i ! I
Parameter Value .
L Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 138/ pdata/ 1/ 1r
2 Title 13 U APT-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik GmbH
1 Owner root
5 Solvent DMSO
5 Pulse Sequence jmod
7 Acquisition Date 2015-05-21T08:54:12
3 Modification Date
3 Temperature 302.3
L0 Number of Scans 882
L1 Spectrometer Frequency 125.76
L2 Spectral Width 29761.9
L3 Lowest Frequency -2305.6
L4 Nucleus 13C
L5 Acquired Size 32768
L6 Spectral Size 32768
|
== T T ¥ T ¥ T T T T i T T T ] L T T ¥ T T T T T T T T T v T T T T
210 200 190 180 170 160 150 140 130 120 110 fl HHMM.BV 90 80 70 60 50 40 30 20 10 -10

~2E+08

|-2E+08

-1E+08

~5E-+07

-0

--5E+07

-1E+0¢

[--2E+0¢

--2E+0€

[--2E+0§

--3E+08

I--4E+0§

-4E+0E

[--4E+0E

--5E+0€
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Formula Predictor Report - 13u_34.Icd Page 10of 1

Data File: C:\ LabSolutions\ Data\Analiz\bns\ tez\ 13u_34.lcd

Elmt _ Val. | in| Max Elmt  Val. Min Max Eimt | Val. Min Max Use Adduct

H 1 10 40 Q 2 1 6 cl 1 0 0 H

c 4 12 30 F 1 0 0 Br 1 0 0

N 3 1 5 S 2 0 0
Enmor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron lons: both

HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000

MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret. Time : 8.667 -> 9.147 Scan#: 1301 = 1373

1.000e74

9.000e64

8.000e65

7.000e6-

6.000e64 320.1644

5.000e63

4.000e6+

3.000e63 321.1662

2.000e63

1.000e6 3421451 661.3026

1 L
. . Lz it
I 100.0 200.0 300.0 400.0 500.0 60!’3.0 700.0 800.0 90b.0
Measured region for 320.1644 m/z
320.1644
100‘0-‘l
I

50.0 |
i/ | 321.1662
1
| \ I
i M N N e ‘\ - -
319.8 320.0 3202 3204 3206 320.8 3210 3212 3214 3216 3218 3220 3222 322,4 32‘2,6
C21 H21 N 02 [M+H]+ : Predicted region for 320.1645 m/z
320.1645
100.07
I
I
|
50.04 “
| 321.1678
| 1
I I
|
T T - i T T I} \| T T T -
319.8 3200 3202 3204 3206 3208 321.0 3212 3214 3216 3218 3220 3222 3224 3228
Rank Scorel Formula (M) llon Meas. m'z _ Pred. m'z Df. (mDa)| Df. | Iso  DBE
1 7243 C21H21NO2 [M+H]+ 320.1644 320.1645 0.1 0.31 7243 12.0
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2-(4-(Pirolidin-1-il)benziliden)-35,6-dimetoksi-2,3-dihidro-1H-inden-1-on (35)

PN

Yoéntem D’ye gore sentezlenmistir. Deneysel E.n: 209.8 “C. Verim: %84.

IR (ATR) Vmaks(em™): 1672 (C=0O gerilim bandi1), 1573-1521 (C=C gerilim
bandi), 1184 (C-N gerilim bandi), 1091 (C-O gerilim band1), 812 (1,4-Distibstitiie
gerilim bandz).

TH-NMR (500 MHz) (DMSO-de) 3 (ppm): 1.97-2.00 (4H, m, Hy+Hs), 3.31-3.32
(4H, m, Hr++Hs), 3.84 (3H, s, Cs-OCHa), 3.91 (5H, s, Hs + Cs-OCHs), 6.64 (2H,
d, J=8.80 Hz, Hy+Hs"), 7.20 (2H, d, J=4.85 Hz, Ha+Hy), 7.35 (1H, s, =CH-), 7.58
(2H, d, J=8.75 Hz, Ho+He).

13C-APT NMR (125 MHz) (DMSO-dg) 8 (ppm): 25.41 (2C, C3++Ca”), 32.33 (1C,
C3), 47.72 (2C, C2++Cs), 56.11 (1C, Cs-OCH3), 6.40 (1C, Cs-OCHs), 104.97 (1C,
C7), 108.59 (1C, C4), 112.42 (2C, C3+Cs), 122.40 (1C, Cr), 130.32 (1C, Cs),
131.18 (1C, C2), 132.91 (2C, C2+Cs’), 132.95 (1C, =CH-), 144.70 (1C, C3a), 148.90
(1C, C7a), 151.04 (1C, Ce), 155.10 (1C, Cs), 192.15 (1C, C)).

Elemental analiz: C22H23NOs, Hesaplanan (%): C, 75.62; H, 6.63; N, 4.01.
Bulunan (%): C, 75.61; H, 6.62; N, 4.00.

HRMS (ESI) (M+H)* (m/z):C22H23NOs3 igin Hesaplanan: 350.1751. Bulunan:
350.1748.
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DOPNA-LAB

IR AFFINITY-1S
Item Value
_{Acuuirad Date&Time 24.10.2015 17:45.08
Acquired by B Admini "
|_[Filename C?\P ram Files (x86)\LabSolutions\IR\Data\bns tez maddeler\i 3vi.is,
Spectrum name 13v1
Sample name Ni-13v
Sample ID
Option
Comment FTIR Measurement
No. of Scans 20
Resolution 4 [em-1]
ization Happ-Genzel
%T
250 ||
- ]
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement em-1

100—
%T |
]
?5~|
] | |
. 13 =8
1 ] =5 '/ 8 88
50— - o 103 - s —REP g
- | BT N g @~ |
L -9
q | g ==
] & = |
25— . !
] |
] |
0 s - e E— — - |
. - AN F S s s R A
4000 3500 3000 2500 2000 1750 1500 T2|50 1000 750 500
FTIR Measurement cm-1
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NSNS~ w0 O MM Mo
SRV, RN
Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 141/ pdata/ 1/ 1r
2 Title 13 v 1H-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik GmbH !
4 Owner root !
5 Solvent DMSO
6 Pulse Sequence 2930
7 Acquisition Date 2015-05-21T10:27:15
8 Modification Date
9 Temperature 299.2
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10330.6
13 Lowest Frequency -2076.8
14 Nucleus 1H
15 Acquired Size 32768
16 Spectral Size 32768
|
i ] & !
Ao o~ Wes
B e e e e = 1 L
16 15 14 13 12 1 10 7 6 5 4 3
f1 (ppm)

—3.0167

—2.5090

BURYE
j=1 ~
SERES
N o e

—~5E+08

[-4E+08

F4E+08

[~4E+08

~3E+08

~2E+08

-2E+08

~2E+08

~1E+08

[-5E+07

430 —

0

~
-
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2 282 8 HYRE m 8385 N o
4 H8x E ddng §  SHE g8 g
& Ho% ¥ MNHR § dgs g8 §
FIET SNy I Voo
I
|
|
| IRV L ¥ ) L S g L
; B i
! I
Parameter Value J
Data File Name C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 142/ pdata/ 1 1r
Title 13 v APT-NMR
Origin UXNMR, Bruker Analytische Messtechnik GmbH
Owner root
Solvent DMSO
Pulse Sequence jmod
Acquisition Date 2015-05-21T11:25:27
Modification Date
Temperature 302.3
3 Number of Scans 1024
1 Spectrometer Frequency 125.76
2 Spectral Width 29761.9
3 Lowest Frequency -2305.6
4 Nucleus 13C
5 Acquired Size 32768
5 Spectral Size 32768 |

120 110 100

90 80 70 60 50 40
fL (ppm)

—32.3390

30

—25.4152

20

~2E+08

~1E+08

=SE+07

0

[~-5E-+07

—-1E+0¢

[--2E+0¢

F-2E+0¢8

[--2E+0E

—-3E+0€

[~-4E+DE

ﬁam..rom
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Formula Predictor Report - 13v_35.lcd Page 1of 1

Data File: C:\ LabSolutions\ Data\Analiz\bns\ tez\ 13v_35.icd
Emt |Val. | Min Max _Elmt Val.| Min Max _Elmt Val. Min Max Use Adduct

H 1 10 40 [e] 2 1 6 a 1 0 0 H
c 4 12 30 F 1 0 0 Br 1 0 0

N 3 1 5 8 2 0 0

Emor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500

Event#: 1 MS(E+) Ret Time:7.820->8.200 Scan#: 1189 -> 1231

1.800e7-
1.600e71
1.400e7-
350.1748
1.200e74
1.000e7-
8.000e6:
6.000e67 351.1781
4.000e67 372.1554
2.000 72:.r243
0 : e - - - T
100.0 200.0 300.0 400.0 500.0 600.0 700.0 200.0 900.0
Measured region for 350.1748 m/z
50,1748
100. ¥ —‘
IWL
I
0. J ‘
I
J |
3511781
| i \
] 1
A I
)| las0.3408 I
0 . ; AN —a . . L -
3498 3500 3502 3504 3506 350.8 351.0 3512 3514 3516 3518 3520 3522 3524 3506
C22 H23 N 03 [M+H]+ : Predicted region for 350.1751 m/z
350.1751
100.04
|
50.01 |
‘! ‘ 351.1784
/(]
Il I
ol T r L T T 1\ -2
3498 3500 3502 3504 3506 350.8 351.0 3512 3514 3516 3518 3520 3522 3504 3526

Rank Scorel Formula (M) llon Meas. miz Pred. m'z Df. (mDa)| Df. (ppm)! Iso] DBE
1 69.64 C22H23N O3 [M+H]}+ 350.1748 350.1751 0.3 0.86 69.64 12.0
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Sekil 207. 36-38 Nolu Bilesiklere Ait Genel Kimyasal Yapi

2-(4-(Dietilamino)benziliden)-5-metoksi-2,3-dihidro-1H-inden-1-on (36)

0]
CIA
()5 AN
o

Yontem D’ye gore sentezlenmistir. Deneysel E.n: 270 °C. Verim: %87.

IR (ATR) Vmaks(em™): 1680 (C=0O gerilim bandi), 1593-1519 (C=C gerilim
bandi1), 1249 (C-N gerilim bandi), 1188 (C-O gerilim band1), 812 (1,4-Disiibstitiie
gerilim bandi).

IH-NMR (500 MHz) (DMSO-d) 8 (ppm): 1.14 (6H, t, J=7.00 Hz, 2x -N-CH>-
CH3), 3.41-3.45 (4H, m, 2x -N-CH2-CH3), 3.83 (3H, s, -OCH3),3.98 (2H, s, H3),
6.77 (2H, d, J=8.90 Hz, Hy+Hs'), 7.02 (1H, d, J=10.60 Hz, He), 7.18 (1H, s, =CH-
), 7.36 (1H, s, Ha), 7.58 (2H, d, J=8.85 Hz, Ho-+Hs"), 7.68 (1H, d, J=8.45 Hz, Hy).

13C-APT NMR (125 MHz) (DMSO-dg) 5 (ppm): 12.94 (2C, 2x-CH»-CH3), 32.62
(1C, C3), 47.44 (2C, 2x-CH>-CH3), 56.11 (1C, Cs-OCH3), 110.32 (1C, Cs), 114.89
(2C, C3+Cs), 115.46 (1C, Cs), 122.22 (1C, Cr), 125.92 (1C, C7), 131.13 (1C, C7a),
131.84 (1C, C#), 132.53 (2C, C2+Cs'), 132.65 (1C, =CH-), 152.25 (1C, C2), 152.91
(1C, C3a), 165.02 (1C, Cs), 191.95 (1C, Cy).

Elemental analiz: C21H23NO2, Hesaplanan (%): C, 78.47; H, 7.21; N, 4.36.
Bulunan (%): C, 78.46; H, 7.20; N, 4.35.

HRMS (ESI) (M+H)* (m/z):C21H23NOz2 i¢in Hesaplanan: 322.1802. Bulunan:
322.1798.
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DOPNA-LAB

IR AFFINITY-18
Item Value ]
|_|Acquired Date&Time 24.10.2015 17:53:14
| _|Acquired by System Administrator
Filename C:\Program Files (x86]\LabSolutionsVR\Data\bns tez maddelen 3x3.s
Spectrum name 13x3
Sample name Ni-13x
| _[Sample ID
Option _|
Comment FTIR Measurement |
No. of Scans 20 ]
Resolution 14 [em-1] _f
|Apodization |Happ-Genzel :]
%T
. T —|
200— i

1 | i
1 [ M v_ v

4000 3500 3000 2500 20'00 1750 1500 1250 1000 750 500

FTIR Measurement

100 g Al"T A~ ||
i i
| e~
%T ] ST |
| 328
il Sl
75—
] |
|
50— |
1 |
] |
25—
] ‘ I
] .
ﬂ_'l L N B B e B T T 'er - |
4000 3500 3000 2500 2000 1750 1800 tomq | I
FTIR Measurement 1500 230 1900 750 5231 1
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7.6941
7.6772
7.5921
7.5744
—7.3622
7.1856
7.0324
7.0112
6.7802
6.7624
3.9836
3.8994
3.8822
3.8269
2.5161
2.5126
2.5091
1.1367
1.1427
1.1287

J
{
/
\33195
%
<

Parameter
Data File Name
! Title
} Origin

Owner
Saolvent
Pulse Sequence

Modification Date
Temperature
.0 Number of Scans

L1 Spectrometer Frequency

L2 Spectral Width

L3 Lowest Frequency

L4 Nucleus
L5 Acquired Size
16 Spectral Size

Value

C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 139/ pdata/ 1/ 1r

13 x 1H-NMR

UXNMR, Bruker Analytische Messtechnik GmbH
root

DMSO

zg30

2015-05-21T08:58:38

299.9
16
500.13
10330.6
-2076.8
1H
32768
32768

4.64 —

16 15

ﬁNm+aw
—2E+08
~2E+08
[-2E+08
—1E+08
~1E+08
~1E+08
~1E+08
-1E+08
9E+07
—8E-+07
7E+07
6E+07
F5E+07
-4E+07
[3E+07
2E+07
~1E+07
-0

--1E+07
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® g @ g2 xn vz ©
g & 8 BRIASA 8% 5
3 g dd A8HAA4 4% S
_ i RGN

Parameter Value
1 Data File Name C:f Users/ hp/ Desktop/ NMR/ yozkay BNS/ 140/ pdata/ 1/ 1r
2 Title 13 x APT-NMR
3 Origin UXNMR, Bruker Analytische Messtechnik GmbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence jmod
7 Acquisition Date 2015-05-21T09:54:50
& Modification Date
9 Temperature 302.3
10 Number of Scans 1024
11 Spectrometer Frequency 125,76
12 Spectral Width 29761.9
13 Lowest Frequency -2305.6
14 Nucleus 13C
15 Acquired Size 32768
16 Spectral Size 32768

—56.1162

—47.4440

—326229

_uum +08

~2E+08

—12.9469

2E+08
-2E4+08
-1E+08

-SE+07

| |--5E+07
| —-1E+0€

--2E+0¢

. w.~m+2
--2E+08
--3E+08
--4E+0¢
1--4E +08
I--4E+0¢
--SE+0€
-6E+06

| F-6E+0¢

T T T X T T T T T T T ¥ ¥ T

T
210 200 180 180 170 160 150 140 130 120 110
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Formula Predictor Report - 13x_36.lcd Page 10f 1
Data File: C:\ LabSolutions\ Data\Analizibns\ tez\ 13x_36.lcd

Elmt | Val. Min Max Elmt | Val. | Min Max Eimt | Val. Min Max Use Adduct
H 1 10 40 Q 2 1 6 c 1 0 H

(o] 4 12 30 F 1 0 0 Br 1 0 0

N 3 1 5 S 2 0 0
Emor Mangin (ppm). 5 DBE Range: -2.0 - 1000.0 Electron lons: both

HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500

Event#: 1 MS(E+) Ret. Time : 8.080 -> 8.440 Scan#: 1213 > 1267

1.400e7-

1.200e71

1.000e7

322.1798

8.000e64

6.000e6+

4.000e6~ 323.1823

344.1610
2.000e6
\ 665.3330
ol - L H Ll i i
100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0 ]
Measured region for 322.1798 m/z
322.1798

100.?
|

I

\ |

\ ‘ 3231823

\
. i ¥, O _ ; y i
321.8 3220 3222 3224 3226 3228 3230 3232 3234 3236 3238 324‘:-.0 32:1.2 32:4.4 324.8

C21 H23 N O2 [M+H]+ : Predicted region for 322.1802 m/z
3221
100.0-‘ £02

50.01 |
|‘ 323.1834
| N
| fl
H\ /N
T T - T T T T T T T T T — T T
3218 3220 3222 3224 3226 3228 3230 3232 3234 323.6 3238 3240 324.2 3244 3246
Rank  Score Formula (M) ‘lon Meas. m'z.  Pred. m'z Df. (mDa)! Df. (ppm) iso, DBE
1 8581 C21H23N 02 [M+H]+ 3221798 322.1802 0.4 -1.24  86.33 11.0
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2-(4-(Dietilamino)benziliden)-6-metoksi-2,3-dihidro-1H-inden-1-on (37)

O
COOC
Co~AOm

| —

Yontem D’ye gore sentezlenmistir. Deneysel E.n: 137.4 °C. Verim: %383.

IR (ATR) Vmaks(em™): 1678 (C=0O gerilim bandi), 1589-1485 (C=C gerilim
bandi), 1186 (C-O gerilim bandi), 1095 (C-N gerilim band1), 810 (1,4-Disiibstitiie
gerilim bandi).

TH-NMR (500 MHz) (DMSO-dg) 6 (ppm): 1.14 (6H, t, J=7.00 Hz, 2x -N-CHo-
CHas), 3.41-3.45 (4H, m, 2x -N-CH2-CH3), 3.84 (3H, s, -OCH3),3.94 (2H, s, H3),
6.77 (2H, d, J=8.95 Hz, H3>*+Hs’), 7.22 (1H, d, J=2.45 Hz, Hs), 7.25 (1H, dd, J=2.55
Hz ve J/=8.30 Hz, H7), 7.44 (1H, s, =CH-), 7.56 (1H, d, /=8.30 Hz, Ha4), 7.60 (2H,
d, /=8.90 Hz, H>-+Hs").

13C-APT NMR (125 MHz) (DMSO-dg) 5 (ppm): 12.94 (2C, 2x-CH-CH3), 31.94
(1C, C3), 44.27 (2C, 2x-CH2-CH3), 55.94 (1C, Cs-OCH3), 105.93 (1C, C7), 111.90
(2C, C3+Cs), 121.95 (1C, Cr), 122.80 (1C, Cs), 127.75 (1C, Ca), 129.54 (1C, Cs’),
133.34 (2C, C2+Cs"), 133.84 (1C, =CH-), 139.87 (1C, C2), 142.36 (1C, Csa), 149.19
(1C, C7), 159.55 (1C, Ce), 193.13 (1C, C).

Elemental analiz: C::H23NO2, Hesaplanan (%): C, 78.47; H, 7.21; N, 4.36.
Bulunan (%): C, 78.48; H, 7.22; N, 4.37.

HRMS (ESI) (M+H)* (m/z):C21H23NOz2 igin Hesaplanan: 322.1802. Bulunan:
322.1797.
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DOPNA-LAB

IR AFFINITY-1S
Itern Value
[__Acquired Date&Time 24.10.2015 17:55:59
| lAcquired by System Administrator
| _|Filename C:\Program Files (x88)\LabSolutions\IR\Datalbns tez maddeleni 3y7./s
Spectrum name 13y1
Sample name Ni-13y
Sample ID
Option
Comment FTIR M ement
No. of Scans 20
Resolution 4 [em-1]
L_|Apodization Happ-Genzel
%T
| |
J |
0 L L
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

100~
1
%T ] W
4 a1y
] 2L
m =]
9 gg
(3]
]
] .
50— i
- « y
| 2828
1 BSNE
] B
25—
_|
]
j
AT T T S o v o
4000 3500 3000 2500 2000 1750 1300

FTIR Measurement
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7.6148
7.5970
7.5738
7.5572
7.4405
7.2704
7.2653
7.2538
7.2487
7.2249

7.2200

6.7803

6.7624
3.9407
3.8420
3.4291
3.3222
2.5157
2.5123
2.5088
1.1552
L1412
11271

(s
%
i
<

Parameter

Data File Name
! Title
Origin
Owner
Solvent
Pulse Sequence
Acquisition Date
Modification Date

Value

C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 143/ pdata/ 1/ ir
13y 1H-NMR

UXNMR, Bruker Analytische Messtechnik GmbH

root

DMSO

zg30

2015-05-21T11:31:47

|-

6.24 ——

Temperature 299.8
0 Number of Scans 16
1 Spectrometer Frequency 500.13
2 Spectral Width 10330.6
3 Lowest Frequency -2076.8
4 Nucleus 1H
5 Acquired Size 32768
6 Spectral Size 32768
38& %
NS
T x T T L T T T i T T
16 15 13 12 i1 10 9 8

-

Vmeium

[-SE+08
4E+08
-4E +08
~4E+08
[~3E+08
—~2E+08
I-2E+08
-2E+08
~1E+08
-SE+07

o

—-5E+07
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193.1352

—159.5589
—149.1935
—142.3679
—139.8757
133.5406
—129.5472
—127.7576
122.8017
121.9570

_133.8418
=

Parameter

1 Data File Name

2 Title

3 Origin

4 Owner

5 Solvent

6 Pulse Sequence
7 Acquisition Date
8 Modification Date
9 Temperature

10 Number of Scans
11 Spectrometer Frequency
12 Spectral Width

13 Lowest Frequency
14 Nucleus

15 Acquired Size

16 Spectral Size

Value

C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 144/ pdata/ 1/ 1r
13 y APT-NMR

UXNMR, Bruker Analytische Messtechnik GrbH

root

DMSO

jmod

2015-05-21T12:28:17

302.6
1024
125.76
29761.9
-2305.6
13C
32768
32768

111.9085

210 200 190

T =1 T
180 170 160

T T
150 140 130 120

T T T T ———

110

—105.9348

100
f1 (ppm)

90

80

70

—55.9487

—44.2751

—31.9447

=
—3 2

fmmium

—2E+08

I-1E+08

SE+07

-0

[--5E+07

~-1E+0¢

—-2E+0E

[--2E+0¢

[--2E+0¢

—-3E+0€

-4E+0E
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Formula Predictor Report - 13y_37.lcd Page 10f 1
Data File: C:\ LabSolutions\ Data\Analiz\bns\ tez\ 13y_37.Ilcd
Elmt | Val. Min Max Eimt | Val. | Min Max Elmt | Val. Min_ Max Use Adduct
H 1 10 40 (o] 2 1 6 c 1 0 0 H
Cc 4 12 30 F 1 0 0 Br 1 0 0
N 3 1 5 S 2 0o 0
Emor Margin (ppm). 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS(E+) Ret Time:8.373 ->8827 Scan#: 1257 -> 1325
1.800e7+
1.600e7
1.400e7-
1.200e7
322.1797
1.000e7
8.000e6-
6.000e6
323.1823
0008 3441612
2.000e6 ass.rsan
Y16 1 |
100.0 200.0 300.0 400.0 500.0 600.0 700.0 900.0
Measured region for 322.1797 m/z
322.1797
100.04
|'\
50.04 “ l
| \ 323.1823
It
il I
I
0- T T T T A‘n T / T T S T T
321.8 3220 3222 3224 3226 322.8 3230 3232 3234 323.6 3238 3244 3246
C21 H23 N 02 [M+H]+ : Predicted region for 322.1802 m/z
322.1802
100.04
50.04 ‘
l ‘ 323.1834
\ I
| |
[ S ’} | S il —
321.8 3220 3222 3224 3226 3228 3230 3232 3234 3236 3238 3240 3242 3244 3246
Rank _Score Formula (M) lon Meas. m'z.  Pred. m'z Df. (mDa)| | Iso.  DBE
1 87.01 C21H23N 02 [M+H]+ 3221797  322.1802 -1.55 8823 11.0



2-(4-(Dietilamino)benziliden)-5,6-dimetoksi-2,3-dihidro-1H-inden-1-on (38)

O
\ O N\
\:

Yoéntem D’ye gore sentezlenmistir. Deneysel E.n: 179.3 “C. Verim: %89.

IR (ATR) Vmaks(em™): 1668 (C=0 gerilim bandi), 1573-1460 (C=C gerilim
bandi), 1120 (C-O gerilim bandi), 1076 (C-N gerilim band1), 813 (1,4-Disiibstitiie
gerilim bandz).

TH-NMR (500 MHz) (DMSO-d) 3 (ppm): 1.14 (6H, t, J=7.00 Hz, 2x -N-CH>-
CHs), 3.40-3.44 (4H, m, 2x -N-CH2-CH3), 3.84 (3H, s, Cs-OCHs), 3.90 (5H, s, Ce-
OCH:+H3), 6.76 (2H, d, J=8.90 Hz, Hy+Hs’), 7.20 (2H, d, J=1.75 Hz, =CH-+Ha),
7.34 (1H, s, H), 7.56 (2H, d, J=8.90 Hz, Hx+He').

13C-APT NMR (125 MHz) (DMSO-dg) 5 (ppm): 12.94 (2C, 2x-CH-CH3), 32.29
(1C, C3), 44.22 (2C, 2x-CH2-CH3), 56.11 (1C, Cs-OCH3), 56.40 (1C, Co-OCH3),
104.97 (1C, C7), 108.59 (1C, C4), 111.88 (2C, C3+Cs’), 122.13 (1C, Cr’), 130.35
(1C, C#), 131.20 (1C, C2), 132.76 (1C, =CH-), 133.15 (2C, C2+Cs), 144.68 (1C,
Csa), 148.42 (1C, C7a), 148.89 (1C, Cs), 155.12 (1C, Cs), 192.17 (1C, Cy).

Elemental analiz: C22H2sNOs, Hesaplanan (%): C, 75.19; H, 7.17; N, 3.99.
Bulunan (%): C, 75.20; H, 7.16; N, 4.00.

HRMS (ESI) (M+H)* (m/z):C22H2sNOs3 igin Hesaplanan: 352.1907. Bulunan:
352.1911.
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DOPNA-LAB

IR AFFINITY-1S
Itemn Value
|_|Acquired Date&Time 24.10.2015 18:01:11
| |Acquired by System Administrator
|__|Filename C:\Program Files (x86)\LabSolutions\IR\Data'bns tez maddeleri 3z1.is,
Spectrum name 13z1
Sample name Ni-13z
Sample ID
Option
Comment FTIR Measurement
No. of Scans 20
| Reselution 4 [em-1]
| Apodization Happ-Genzel
%T
gl |
4
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1

[ | ' 1321 —

-
00— B NS B e B e e — T "—""f_.'—_"l
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
FTIR Measurement cm-1
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NNNNKN B8 L P I PSP —
Sy P N AN P
Parameter Value
Data File Name C:/ Users/ hpf Desktop/ NMR/ yozkay BNS/ 145/ pdata/ 1/ 1r
Title 13 z 1H-NMR
Origin UXNMR, Bruker Analytische Messtechnik GmbH
Owner root
Solvent DMSO
Pulse Sequence 2930
Acquisition Date 2015-05-21T12:32:16
Modification Date
Temperature 300.3
0 Number of Scans 16
1 Spectrometer Frequency 500.13
2 Spectral Width 10330.6
3 Lowest Frequency -2076.8
4 Nucleus 1H
5 Acquired Size 32768
6 Spectral Size 32768 |
|
[ \ |
| lb
)
fh 4y
NaA A we o ©
T T T L T o T T % T v T ¥ T § T ¥ T T T T T T
16 15 14 13 12 11 10 9 8 6 4 3 1 2 | 42 -3 4
f1 (ppm)

*Lm+nn

I-9E+08
-BE+08
7E+08
-6E+08
[-5E+08
~4E+08
-3E-+08
-2E+08

-1E+08
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|
Parameter Value

Data File Name
Title

Origin

Owner
Solvent

Pulse Sequence

Modification Date

Temperature
Number of Scans

Spectrometer Frequency

Spectral Width
Lowest Frequency
Nucleus

Acquired Size

210 200

192.1730

Spectral Size 32768

190

—155.1203
148.8974
148.4214
1331565

—£-132.7670
131.2068
130.3561

T
—144.6813

—122.1387

X

C:/ Users/ hp/ Desktop/ NMR/ yozkay BNS/ 146/ pdata/ 1/ 1r
13 z APT-NMR

UXNMR, Bruker Analytische Messtechnik GmbH

root

DMSO

Jmod

2015-05-21T13:29;30

302.6
1024
125.76
29761.9
-2305.6
132
32768

180 170 160 150 140

—108.5943
—104.9709

———111.8880

110 100

f1 (ppm)

90

56.4046
56.1167

<G

50

—44.2293

40

—32.2929

30

20

-10

4E+08

3E+08

2E+08

2E+08

2E+08

1E+08

5E+07

-5E+07

-1E+0¢8

-2E+0¢

-2E+08

-2E+0€

-3E+0F

-4E+0¢

-4E+0¢

-4E+0F

-SE+0E

-6E+0E

-6E+0E
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Formula Predictor Report - 13z_38.lcd Page 10of 1

Data File: C:\ LabSolutions\ Data\Analiz\bns\ tez\ 13z_38.lcd

Eimt | Val.| Min Max _ Elmt Val | Min| Max _ Eimt Val Min Max Use Adduct

H 1 10 40 [s] 2 1 5 cl 1 0 0 H
Cc 4 12 30 F 1 0 0 Br 1 0 0
N 3 1 5 s 2 0 0
Emor Margin (ppm): 5 DBE Range: -2.0 - 1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: no
Max Isotopes: 3 Isotope RI (%): 1.00 Isotope Res: 10000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500

Event#: 1 MS(E+) Ret Time:7.773->7.773 Scan#: 1167 -> 1167

3.000e7
2.500e7-
352.1911
2.000e7
1.500e7-
1.000e7] 353.1931

5.000e6

! | |

100.0 200.0 300.0 400.0 500.0 600.0 700.0 800.0 900.0

Measured region for 352.1911 m/z
352.1911
100.04 ”

50.0 ‘ I‘

i 3531031
I

352.2499 ‘f I\
1Y
’ NN s e o / Vi ;

3518 3520 3522 3524 3526 3528 3530 3532 3534 3536 3538 3540 3542 3544 3546

(=]

€22 H25 N O3 [M+H]+ : Predicted region for 352.1907 m/z

352.1907
100.01

50.01 |

\ |‘ 353.1940
|

| | |

M il

o

\ L\
"~ 3518 3520 3522 3524 3526 3528 3530 3532 3534 353.6 353.8 3540 3542 3544 3546

Rankl Score Formula (M) llon | _Meas.m/z_ _Pred.m/'z Df.(mDa) Df. (ppm) Isol DBE
1 78.43 C22H25N 03 [M+H]+ 352.1911 352.1907 0.4 1.14 7870 11.0
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Sentez Calismalarinin Degerlendirilmesi

Yiiriitiilen tez kapsaminda sentezleri gergeklestirilen bilesikler, glinlimiizde AH
tedavisinde kullanilan AChE enzim inhibitori donepezil adl1 ilacin kimyasal yapisi
dikkate alinarak iki farkli seri seklinde tasarlanmistir. Her iki seri icerisinde kalan
bilesikler iki basamakli reaksiyonlar ile kazanilmistir.

Ilk seri bilesiklerin eldesinde oncelikle siibstitiie anilin veya siibstitiie 2-
aminobenzotiyazol tilirevleri, kloroasetil kloriir ile asetillenerek 2-kloro-N-
arilasetamit bilesikleri kazanilmistir. Sekil 220°de bilesiklerine ait reaksiyon
denklemi verilmistir.

0
R, N 0 R, N
R S R S

2 2

R,

R, 0
(0]
TEA )K/Cl
R, NH, + CI)K/CI “THE RZ@E

Ri: -H, -OCH3s; Ra:-H, -CH3, -OCH3, -F, -CI, -NO2, -OCH3
Sekil 220. 2-Kloro-N-arilasetamit Tiirevlerinin Sentezinin Reaksiyon Denklemi

Sekil 221°de 2-kloro-N-arilasetamit bilesikleri i¢in Onerilen asetilasyon reaksiyon
mekanizmasi gosterilmistir.

" > o
O
[ |
Ar/TTI :/T Cl ArjIT]A’\/C]
H H Cl
AZN(C2H5)3

_H H
D 0 -Cl
Ar T 4’\/0 - +N4I\/Cl I
H( Cl )

O
AI'/IT]JJ\/CI + (C2H5)N3HC]
H

Sekil 221. 2-Kloro-N-Arilasetamit Tiirevlerinin Eldesi icin Onerilen Reaksiyon Mekanizmasi

Ikinci reaksiyon basamaginda 2-kloro-N-arilasetamit bilesikleri ile 5,6-dimetoksi-
2-(piperidin-4-il-metil)-2,3-dihidro-1H-inden-1-on bilesigi siibstitiisyon
reaksiyonuna tabi tutularak 2-(4-((5,6-dimetoksi-1-okso-2,3-dihidro-1H-inden-2-
il)metil)piperidin-1-il)-N-arilasetamit tiirevlerinin (1-14) sentezi
gergeklestirilmistir. Sekil 222°de bu bilesiklerin reaksiyon denklemi verilmistir.
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R

O
N
o
R,
1-7 8-14
1 2 3 4 5 6 7
8 9 10 11 12 13 14
Ri -H -H -H -H -H -H -OCH;

R -H -CH; -OCH; -F -CI -NO, -OCHj;
Sekil 222.  2-(4-((5,6-Dimetoksi-1-0kso-2,3-dihidro-1H-inden-2-il)metil)piperidin-1-il)-N-
arilasetamit Tiirevlerinin (1-14) Sentezinin Reaksiyon Denklemi

Sekil 223°te 1-14 numarali bilesiklerin elde edildigi siibstitiisyon reaksiyonunun
mekanizmas1 gosterilmistir.

/O -+ - - /O
N-H + K2C03 - N-K + KHCO3
\O \—/4 \O

0 7N o
o Y
e -+
. a A ar KCl
\O vJﬁ H

0 0
N N,Ar
o H

Sekil 223. 2-(4-((5,6-Dimet0ksi-1-qkso-%,3-dihidro-1H-inden-2-il)metil)piperidin-1-il)-N-
arilasetamit Tiirevlerinin (1-14) Eldesi I¢in Onerilen Reaksiyon Mekanizmasi

Ikinci seri bilesiklerin eddesinde Oncelikle 4-florobenzaldehit, ¢esitli siklik
sekonder amin tiirevleri ile bazik sartlar altinda siibstitiisyon reaksiyonuna tabi
tutulmus ve 4-siibstitiiebenzaldehit tiirevleri kazanmilmustir. Sekil 224°te
gerceklestirilen bu reaksiyonun denklemi goriilmektedir.
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/~\ K,CO;5 /~\
HN  N-R; WO/ N  N-R;
O
HN K,CO;
it R
DMF 0/\©7N\ /

R3: - CHs, -CH,CHj, -CH>CH,OH, -CH,CHoN(CHs)a, -CH,CH,CHoN(CHs)a, -CoHs

Sekil 224. 4-Siibstitiiebenzaldehit Tiirevlerinin Sentezinin Reaksiyon Denklemi

Sekil 225°te ise 4-siibstitiiebenzaldehit tiirevlerinin elde edildigi sentez
basamaginin reaksiyon mekanizmasi verilmistir.

R + -
@-H b OKCOy @,_K + KHCO;

+ F -KF
Of 50~ = OO

Sekil 225. 4-Siibstitiiebenzaldehit Tiirevlerinin Eldesi Icin Onerilen Reaksiyon Mekanizmasi

Son reaksiyon basamaginda laboratuvar = sartlarinda  hazirlanan  4-
siibstitliebenzaldehit  bilesikleri ve hazir olarak satin  alinmig  4-
dietilaminobenzaldehit, 5-metoksi, 6-metoksi veya 5,6-dimetoksi-2,3-dihidro-1H-
inden-1-on bilesikleri ile yine bazik sartlar altinda Claisen Schmidt
kondensasyonuna sokularak 5-metoksi, 6-metoksi veya 5,6-dimetoksi-2-(4-
stibstitiiebenziliden)-2,3-dihidro-1H-inden-1-on tiirevleri (15-38) elde edilmistir.
Sekil 226’da bu bilesiklere iliskin reaksiyon denklemi verilmistir.
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0] 9]
JCO~O-C . C
CONAD O COO
R; — R N

15-32 36 -38
(0]
Rs
OO
Ry
33-35

Bilesik R3 R4 RS
15 CH; OCH; H
16 CH; H OCH;3
17 CH; OCH; OCH;
18 CH,CH3 OCHj3 H
19 CH,CH3 H OCH;
20 CH,CHj; OCH; OCH;
21 CH,CH,OH OCH; H
22 CH,CH,OH H OCH;
23 CH,CH,OH OCH; OCH;
24 CH,CH,N(CHs), OCH; H
25 CH,CH,N(CHs), H OCH;
26 CH,CH,N(CHj3), OCH; OCH;
27 CH,CH,CH,N(CH3), OCH; H
28 CH,CH,CH,N(CH3), H OCH;
29 CH,CH,CH,N(CHs), OCH; OCH;
30 CeHs OCH; H
31 CeHs H OCH;
32 CeHs OCH; OCH;
33 - OCH; H
34 - H OCH;
35 - OCH; OCH;
36 - OCH; H
37 - H OCH;
38 - OCH; OCH;

Sekil 226. 5-metoksi, 6-metoksi veya 5,6-dimetoksi-2-(4-siibstitiiebenziliden)-2,3-dihidro-1H-
inden-1-on Tiirevlerinin (15-38) Sentezinin Reaksiyon Denklemi

Sekil 227°de ise sentez caligmalarinin son basamagi olan Claisen Schmidt
kondensasyonunun reaksiyon mekanizmasi gosterilmistir.
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0. 70
Rs ; Rs — Rs
IO O — S | + weg
Ry Ry R H
O H ‘0.
Rs Rs
H
o0 » — o0
Ry Ry :0:

:O; R
Rs 5
H .
ULRtO-0  — T0e0-0 e o
R{ ):O): Ry H
H

H*Q;

Sekil 227. S-metoksi, 6-metoksi veya 5,6-dimetoksi-2-(4-siibstitiiebenziliden)-2,3-dihidro-1H-
inden-1-on Tiirevlerinin (15-38) Eldesi I¢in Onerilen Reaksiyon Mekanizmasi

Spektral Verilerin Degerlendirilmesi

Sentezleri gerceklestirilen ve literatiirde kayithh olmayan 2-(4-((5,6-dimetoksi-1-
okso-2,3-dihidro-1H-inden-2-il)metil)piperidin-1-il)-N-arilasetamit ve 5-metoksi,
6-metoksi veya 5,6-dimetoksi-2-(4-siibstitiiebenziliden)-2,3-dihidro-1H-inden-1-
on tiirevlerinin yapilari IR, 'H-NMR, C-NMR ve HRMS spektrumlar1 ve
elemental analiz sonuglari ile aydinlatilmistir.

IR spektrumlarimin degerlendirilmesi

Sentezlenen bilesiklerin kimyasal yapilar1 incelendiginde, biitiin bilesiklerde ortak
olarak 1-indanon halkasinin mevcut oldugu goéze carpmaktadir. Bilesiklerin IR
spektrumlarinda bu grup {izerinde yer alan karbonile (C=0) ait spesifik gerilim
band1 1658-1714 cm™! araliginda goriilmiistiir. Birinci seri igerisinde yer alan 1-14
numarali bilesiklerde 1-indanon karboniline ek olarak, asetamit (-NHCOCH:2-)
fonksiyonel grubu igerisinde yer alan karbonile (C=0) ait spesifik gerilim bandi
1668-1695 cm’! araliginda elde edilmistir. Yine asetamit fonksiyonel grubu
lizerinde yer alan N-H gerilim bandi spektrumlarda 3309-3255 cm™! aralifinda
gozlenmistir. Spektrumlardan gézlenen bu gerilim bandlarina ait veriler ile literatiir
verilerinin (Zurek ve ark., 2012) uyum igerisinde oldugu goriilmektedir

Biitiin sentez bilesiklerinde birden fazla aromatik halka sistemi mevcuttur. Bu
halkalarin tasgimis oldugu C=C ve C=N gruplarina ait gerilim bandlar1 1429-1604
cm’! araliginda elde edilmistir. Ilgili bantlara ait gdzlemlenen veriler gegmis
calismalarda (Sugumaran ve Kumar, 2012) bildirilen veriler ile benzerlik
gostermektedir.

Sentez lirlinlerinden yapisinda 1,4-disiibstitiie benzen halkasi tagiyan 8-13 ve 15-38
bilesiklerin IR spektrumlar1 incelendiginde bu halkaya ait spesifik diizlem dis1
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deformasyon bandinin 808-852 cmaraliginda geldigi gdzlenmistir ve literatiir
degerleri (Kiigiikgiizel ve Rollas, 2002) ile uyumludur.

NMR spektrumlarinin degerlendirilmesi
TH-NMR spektrumlarimn degerlendirilmesi

2-(4-((5,6-dimetoksi-1-0kso-2,3-dihidro-1H-inden-2-il)metil)piperidin-1-il)-N-

arilasetamit tiirevlerinin kimyasal yapilarinda ortak olarak 1-indanon ve piperidin
halka sistemleri mevcuttur. Bu iki halka sistemi, 1-indanon halkasinin 2. konumu
ile piperidin halkasinin 4. konumundan birbirlerine metilen grubu (-CHz-) ile
baglanmis durumdadir. Bunlardan 1-indanon halkasinin 5 ve 6 numarali
konumlarinda metoksi grubu yer almaktadir. Bilesiklerin "H-NMR spektrumlari
incelendiginde 5 numarali konumunda yer alan metoksi grubuna ait protonlarin
3.72-3.90 ppm araliginda singlet seklinde pik verdigi goriiliirken, 6 numarali
konumda yer alan metoksi protonlar ise spektrumlarda 3.84-3.91 ppm araliginda
gbzlemlenmistir. Indanon halkasi {izerinde yer alan o ve benzilik protonlarin pikleri
sirasi ile 3.21-3.33 ppm ve 2.64-2.69 ppm araliginda gézlenmistir. Halkanin 4. ve
7. konumlarinda yer alan aromatik protonlar ise sirasi ile 7.06-7.07 ppm ve 7.09-
7.10 ppm arasinda singlet seklinde gdzlemlenmistir. Indanon halkasi icin verilen
"H-NMR verileri literatiir bulgulari ile uyum igerisindedir (Sugimoto ve ark., 1992).
Yapidaki piperidin halkasinin 2. ve 6. konumunda yer alan protonlar 1.70-2.30 ppm
araliginda, 3. ve 5. konumunda yer alan protonlar ise 1.20-1.48 ppm araliginda pik
vermistir. Bunlardan 3. ve 5. konumlarinda bulunan aksiyal ve ekvatoryal
protonlarin 3H ve 1H seklinde iki ayr1 bolgede pik verdikleri gézlenmistir. Ancak
bu piklerin aksiyal veya ekvatoryal proton protonlari seklinde net olarak tayin
edilebilmeleri i¢in ileri analiz tekniklerine bagvurmak gerekmektedir (Alver ve ark.,
2011). Piperidin 4. konumda yer alan protonlar 1.62-1.71 ppm araliginda multiplet
seklinde pik vermistir. Piperidin ve indanon halkalar1 arasinda kalan metilen grubu
(-CHz2-) protonlarina ait pikler ise 2.70-2.90 ppm araliginda triplet seklinde
gozlemlenmistir. Bilesiklere ait belirtilen biitiin bulgular literatiir verileri ile uyum
icerisindedir (Reddy ve ark., 2004). Birinci seri icerisinde yer alan biitiin
bilesiklerde ortak olarak bulunan bir diger grup piperidin halkasi 1. konumunda
bulunan asetamit (-NHCOCH2-) fonksiyonel grubudur. Asetamit grubu iizerinde
yer alan -CH2 ve -NH protonlar1 spektrumlarda sirasi ile 3.05-3.26 ppm ve 9.56-
10.30 pmm araliginda pik vermislerdir ve literatiir verileri ile uyum igerisindedir
(Modh ve ark., 2013). Birinci seri bilesiklerde degisken grup olarak yer alan diger
biitiin alifatik ve aromatik proton pikleri beklenen bolgelerde gdzlemlenmistir.

Sentezlenen bilesiklerden ikinci seri igerisinde yer alan 15-38 kodlu tiirevlerin
kimyasal yapilar1 incelendiginde, biitiin yapilarda ortak olarak yine 1-indanon ve
ve 1,4-disiibstitiie benzen halka sistemleri mevcuttur. Bu iki halka sistemi, 1-
indanon halkasinin 2. konumu ile benzen halkasinin 1. konumundan birbirlerine
metiliden grubu (-CH=) ile baglanmis durumdadir. Indanon halka sistemi 5 ve/veya
6 numarali konumlarda metoksi (-OCH3) grubu tasimaktadir. 5 numarali konumda
yer alan metoksi grubuna ait protonlarin 3.83-3.89 ppm araliginda singlet seklinde,
6 numarali konumda yer alan metoksi protonlarinin ise 3.84-3.91 ppm araliginda
singlet pik verdigi gdzlemlenmistir. indanon halkasi iizerinde yer alan aromatik
protonlar ve benzilik protonlar sirast ile 7.01-7.70 ppm ve 3.92-4.04 ppm araliginda
pik vermislerdir. Indanon ve benzen halkalarmi birbirine baglayan metiliden

232



protonlar1 ise spektrumlarda 7.01-7.49 ppm arasinda gézlemlenmistir.Bilesiklere
ait belirtilen biitlin bulgular literatiir verileri ile uyum igerisindedir (Meng ve ark.,
2012).

1,4-disiibstitiie benzen halkast AA’BB’ spin sistemine uyar. Bu durumda halkaya
bagli olan siibstitiientlerin elektron verici veya c¢ekici 6zelliklerine gore, benzen
halkasina ait aromatik protonlarin 7,27 ppm de singlet olarak verdikleri pikin degeri
ve seklinde degisiklikler olur. Proton etrafindaki yiiksek elektron yogunlugu
protonu perdeleyerek daha yiiksek alan siddetinde rezonansa yol acar ve ppm degeri
azalir. Proton etrafindaki diisiik elektron yogunlugu ise protonu perdelemeyerek
daha diisiik alan siddetinde rezonansa yol agar ve ppm degeri artar. Aromatik
halkaya elektron ¢ekici bir grup baglandigi zaman halkada elektron yogunlugu
azalacagindan, halka protonlarinin perdelenmesi de azalir ve buna bagli olarak
aromatik halka protonlarinin kimyasal kayma degerleri asagi alana dogru kayar.
Benzen halkasi 1,4-dislibstitiie halde iken, halka {izerindeki siibstitlientlerin,
elektronik ozelliklerine bagli olarak spektrumda singlet, iki dublet veya quartet
seklinde pikler gozlenebilir. Genellikle 2 dublet seklinde gozlenen 1,4-disiibstitiie
benzen halkasi pikleri, siibstitlientlerin elektronik 6zelliklerinin birbirine ¢ok yakin
olmasi durumunda, quartet ve hatta singlet seklinde bile elde edilebilir (Erdik, 1993;
Balci, 2000).

5-metoksi, 6-metoksi veya 5,6-dimetoksi-2-(4-siibstitliiebenziliden)-2,3-dihidro-
1H-inden-1-on tiirevlerinde, 1,4-disiibstitiie benzen halkasina ait protonlarin
pikleri, 16, 17, 19-22, 25, 26, 28-38 bilesiklerinde 6.64-7.22 ppm ve 7.58-7.68 ppm
araliklarinda, beklendigi gibi ¢ift dublet seklinde gozlenmistir. Biitiin bilesiklerde
benzen halkasinin 1 numarali konumunda metiliden yan grubu mevcuttur. Bu grup
rezonans yol ile elektron ¢ekici karektere sahiptir. Bu nedenle, metiliden
fonksiyonu, komsulugunda bulunan ve benzen halkasinin2. ve 6. konumunda yer
alan protonlarin piklerini normal degerlerine gore (7.27 ppm) daha diisiik alana
kaydirmig ve 7.58-7.68 ppm araliginda goriilmelerine neden olmustur. Benzen
halkasinin 4. konumunda yer alan piperazin, pirolidin veya dietilamino gruplari ise
rezonas yolla elektron verici 6zelliktedir. Bu nedenle komsuluklarinda yer alan
benzen halkasi 3. ve 5. konum protonlarinin piklerini, normal degerlerine gore daha
yiiksek alana kaydirarak 6.64-7.22 ppm arali§inda pik vermelerine neden olmustur.
15, 18, 23, 24 ve 27 numarali bilesiklerde ise benzen halkasinin 3. ve 5.
konumlarinda yer alan protonlar, indanon halkasinin aromatik protonlar1 ile
cakistigindan dublet yerine multiplet seklinde gdzlemlenmistir. Ikinci seri
bilesiklerde degisken grup olarak yer alan diger biitiin alifatik ve aromatik proton
pikleri beklenen bolgelerde gozlemlenmistir.

IBC_NMR spektrumlarinin degerlendirilmesi

Sentezi gerceklestirilen bilesiklerin'>’C NMR spektrumlar1 Attached Proton Test
(APT)teknigi kullanilarak alinmistir. Bu teknik karisik molekiillerin yapilarinin
aydinlatilmasinda kolaylik saglamaktadir. Yapidaki C atomlarinin sahip oldugu
protonlara gore ayrim yapabilmek miimkiindiir. Tek sayida proton iceren C atomlar1
NMR spektrumunun iist tarafinda yer alirken, ¢ift sayida ya da hi¢ protonu olmayan
C atomlar1 ise NMR spektrumunun alt tarafinda bulunmaktadir. Bu yontem ile
primer, sekonder, tersiyer ve kuvarterner karbon atomlar1 belirlenebilmekte,
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Ozellikle karmasik yapili molekiillerin yapilarinin tayininde biliyiik avantaj
saglamaktadir (Erdik, 1993; Balc1, 2000).

Bilesiklere ait spektrumlarda spesifik fonksiyonel gruplardan amit ve keton
karbonilleri (C=0),s1ras1 ile 168.70-170.08 ppm ve 191.26-207.08 ppm araliginda
gozlenmis olup literatiir verileri ile uyum igerisindedir (Uzgoéren Baran, 2013).
Bunlarin disinda kalan alifatik karbonlar 12-63ppm araliginda, aromatik karbonlar
ise 103-166 ppm araliginda pik vermis olup literatiir bulgular ile uyumludur.

Kiitle spektrumlarinin degerlendirilmesi

Sentez edilen bilesiklerin kiitle spektrumlari, elektron spray yontemi kullanilarak
pozitif iyonlagtirma teknigi ile ¢ekilmistir. Spektrumlar incelendiginde beklenen
sekilde, bilesiklerin molekiil agirliklar ile elde edilen M+1 piklerinin uyumlu
oldugu goriilmektedir.

Tez kapsaminda elde edilen bilesiklerin tamaminda M+1 pikleri gézlenmistir.
Bununla birlikte 15, 17, 18, 20, 21, 23-29 bilesiklerinde +2 iyonlarinin varligi
nedeniyle molekiiler iyon piki degerlerinin 1/2’si degerlere sahip pikler de elde
edilmistir. Bu bilesiklerde piperazin halkasinin bulunmasi pozitif iyonlasmanin
bazik karakterli iki azot iizerinden de olduguna isaret etmektedir.

Elemental analiz bulgularinindegerlendirilmesi

Tez kapsamindaki bilesikler i¢in C, H, N ve S elementlerinin yiizde analizleri
gerceklestirilmistir. Elde edilen sonuclar teorik olarak hesaplanan element
yiizdeleri ile deneysel bulgular arasinda en ¢ok % 0.4’liik bir sapmanin olduguna
isaret etmektedir. Bu bulgu bilesiklerin minumum diizeyde safsizlik icerdiklerinin
bir gostergesidir.

Biyolojik Aktivite Caliymalarinin Degerlendirilmesi
Antikolinesteraz Aktivite Sonucglarinin Degerlendirilmesi

Tez kapsaminda sentezi yapilan bilesiklerin kolinesteraz inhibitor aktiviteleri, 1961
yilinda Ellman ve arkadaglar1 tarafindan gelistirilen kolorimetrik metot ile
incelenmistir (Ellman ve ark., 1961). Bu metot gerceklesen kimyasal reaksiyonla
meydana gelen absorbans degisiminin 6l¢iilmesi temeline dayanmaktadir. Ellman
yonteminde AChE enzimi, asetiltiyokolin iyodiir substratin1 asetat ve tiyokolin
olusturarak hidroliz etmektedir. Meydana gelen tiyokolin, spesifik kromojrnik
belirteci olan DTNB’yi, 412 nm’de absorbans veren nitrobenzoata
donistiirmektedir.
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Sekil 228. Ellman Metodu Reaksiyon Mekanizmasi

Tez kapsaminda sentezi gergeklestirilen bilesiklerin tamami BChE enzimine karsi
diisiik inhibisyon etki gosterdikleri bulunmustur (Cizelge 2). Bilesiklerin AChE
enzimi lizerinde BChE enzimine kiyasla daha yliksek inhibisyon profiline sahip
olduklar1 tespit edilmistir. 2-(4-((5,6-dimetoksi-1-okso-2,3-dihidro-1H-inden-2-
il)metil)piperidin-1-il)-N-arilasetamit bilesiklerinin AChE enzimine kars1 diisiik
aktivite gosterdigi gézlenmistir. Bunun yani sira 5-metoksi, 6-metoksi veya 5,6-
dimetoksi-2-(4-stibstitiiebenziliden)-2,3-dihidro-1 H-inden-1-on bilesiklerinin
AChE enzimini daha giiclii inhibe ettigi goze ¢arpmaktadir. AChE enzimi iizerinde
17, 20 ve 24-29 nolu tiirevler 10° M konsantrasyonda %50’den fazla inhibisyon
gostermistir. Bilesik konsantrasyonu 10* M’a diisiiriildiigiinde 26-29 nolu
tiirevlerin yine %50’den fazla inhibisyon sergiledigi tespit edilmistir (Cizelge 2). Bu
sebeple 26-29 nolu tiirevlerin inhibitér potansiyelleri alt konsantrasyonlarda da
arastirilmistir.
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izelge 2. Elde Edilen Bilesiklerin AChE ve BChE % inhibisyon Oranlari
g y

AChE % Inhibisyon BChE % Inhibisyon

Bilesik =05 M 10" M 10° M 104 M
1 4.62 2.19 5.03 231
2 2.13 143 429 2.08
3 5.82 3.93 533 3.19
4 5.90 465 489 3.10
5 3.72 232 6.21 3.09
6 3.20 248 418 1.13
7 1.24 0.13 377 2.05
8 5.81 2.15 5.00 258
9 274 2.17 5.89 3.20
10 13.91 2.49 428 133
11 8.67 6.98 475 1.99
12 12.81 0.41 5.39 277
13 733 0.76 488 2.69
14 N.T. N.T. N.T. N.T.
15 17.87 9.97 12.88 756
16 15.52 14.00 14.66 9.63
17 54.66 34.99 19.23 8.55
18 18.61 9.23 15.09 8.77
19 6.59 453 5.05 420
20 86.87 4744 16.88 8.56
21 10.54 8.09 7.63 5.91
22 230 145 3.45 125
23 45.50 1.85 18.23 7.55
24 70.62 2232 15.23 9.56
25 7438 29.67 17.23 10.55
26 89.14 68.09 16.98 12.14
27 87.05 74.94 15.99 11.27
28 88.05 77.44 16.15 10.08
29 90.31 70.09 18.67 13.95
30 6.88 1.19 5.20 238
31 1.90 0.62 1.73 1.06
32 476 0.88 3.22 1.08
33 3.09 272 3.08 125
34 5.88 1.53 5.70 3.18
35 5.10 2.09 498 277
36 12.15 0.54 10.28 5.7
37 235 0.42 2.80 1.65
38 331 0.24 3.76 1.96

Donepezil ~ 99.37 98.64 91.08 51.58

Takrin  99.16 98.90

ICsg Degerlerinin Hesaplanmast

On tarama neticesinde 10* M konsantrasyonda %50°den daha fazla inhibisyon
oranina sahip bilesiklerin ICso degerleri hesaplanmistir. 26-29 nolu bilesiklerin 10
3-10° M konsantrasyonlarindaki % inhibisyon oranlarmin, Graphad Prism
(Graphad Software, San Diego, CA, USA) programinda non-lineer regresyon
analizleri gerceklestirilmis ve sigmoid doz-yanit modeli kullanilarak cizilen
inhibisyon egrilerinden ICso degerleri hesaplanmistir. inhibisyon egrileri x eksenine
konsantrasyon degerleri, y eksenine % inhibisyon oranlari girilerek ¢izilmistir.
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Cizelge 3. Referans ilaclar ve D 12-15 Bilesiklerinin % inhibisyon Oranlari ve ICso Degerleri

AChE % Inhibisyon AChE ICs

Bilesik  103M 104M 10°M 10°M 10’M 10°M 10°M (uM)
26 89.14 68.09 5631 1081  7.50  7.42 5.76 6.382

27 87.05 7494 5143 1365 9.75 847 722 8.540

28 88.05 7744 6053 1344 1225 991 9.11 6.056

29 90.31  70.09 6122 1153  7.48 3.75 3.34 4.895
Donepezil 99.37  98.63 93.82 90.67 37.90 30.18 10.85 0.2197
Takrin  99.16 98.90 9595 75.05 36.64 2040 17.05 03715

Aktivite caligmalarinda referans ilag olarak kolinesteraz inhibitorleri donepezil ve
takrin kullanilmistir. Donepezilin AChE enzimine karsi ICso degeri 0.2197 uM
(Sekil 229), takrinin ICso degeri ise 0.3715 uM (Sekil 230) olarak bulunmustur. Bu
sonu¢ AChE enzimine karsi, donepezilin takrine oranla daha giiclii inhibitor
oldugunu gdstermektedir. ICso degerleri tespit edilen test bilesikleri arasinda 4.895
uM ICso degeri (Sekil 2234) ile 29 nolu bilesik seri i¢indeki en giiclii inhibisyon
yapan bilesik olmustur. 26, 27 ve 28 nolu bilesikler ise sirasi ile 6.382 uM, 8.540 uM
ve 6.056 uM ICso degerleri (Sekil 231-233) ile inhibitor aktivite gostermistir.

Donepezil
IC54=0.2197 pM
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Sekil 229. Donepezile Ait ICso Grafigi
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Sekil 231. 26 Nolu Bilesigine Ait ICso Grafigi
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Sekil 232. 27 Nolu Bilesigine Ait ICso Grafigi
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Sekil 233. 28 Nolu Bilesigine Ait 1Cso Grafigi

239



29
IC50= 4.895 HM
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Sekil 234. 29 Nolu Bilesigine Ait ICso Grafigi

Kinetik Calismalar

Tez kapsaminda gercgeklestirilen enzim kinetigi ¢aligmalarinin amaci reaksiyon
hizim1 kantitatif sekilde Olcerek hiza etki eden faktorleri incelemektir. Enzim
inhibitér aktivetisi ¢alismalart sonucu %350 inhibisyonun tespit edildigi
konsantrasyonlarda test edilen bilesiklerin degisen substrat konsantrasyonuna karsi
verdigi tepkime hizin ol¢iilmesi hedeflenmistir. Tepkime hizina etki eden faktorler
arasinda enzim derigimi, substrat derisimi, sicaklik, pH ve inhibitor varlig1 gibi
etmenler yer almaktadir (Lucier ve ark., 1971). Tez kapsamindaki ¢aligmalarda
enzim derisimi, sicaklik ve pH sabit tutulmus degisken parametreler olarak substrat
derisimi ve inhibitor varligi veya yoklugu kullanilmistir.

Michaelis-Menten kinetiginde artan substrat konsantrasyonuyla tepkime hizinin
Ol¢iimii ve degisimi incelenmektedir. Substrat konsantrasyonu reaksiyon hizi belli
bir noktaya ulagmakta ve doygunluga eristiginde de sabit kalmaktadir. En yiiksek
hiza ulastig1 bu nokta Vwmar olarak ifade edilmektedir ve katalitik aktivitenin bir
ifadesidir. K»; maksimum hizin yarisina karsilik gelen substrat konsantrasyonu
olarak tanimlanir ve birimi mol/L dir. K enzimle substrat arasindaki iligkiyi temsil
eden bir parametredir. Yiiksek K» degeri enzimin substratla zayif bir baglanma
gergeklestirdigini ifade ederken, diisiik K ise daha kuvvetli bir baglanmay1 isaret
etmektedir. Vimax ve Kim degerleri enzimin kinetik 6zelliklerini ifade eden degerlerdir
ve deneysel olarak hesaplanabilmektedir. Michaelis-Menten denklemi bir
hiperbolik egrinin denklemidir. Hiperbolik egrinin karakteristik noktalarini tespit
etmek giic oldugundan bir enzime ait Vmax ve Kn’yi deneysel olarak incelemeyi
kolaylastirmak icin grafigi dogrusal olan baska bir denkleme g¢evirmek gerekir.
Michaelis-Menten denklemini tersine gevirip ¢arpanlarina ayirmakla elde edilen
Michaelis-Menten esitliginin bir dogru denklemine doniistiiriilmesi ve grafik haline
getirilmesi ile Vmax ve Kw degerleri bulunabilmektedir. Cizilen bu grafige
Lineweaver-Burk Egrisi ad1 verilmektedir (Schneider, 1984).
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Kinetik ¢alismalar icin AChE enzimini iizerinde yliksek inhibitor aktivite gosterdigi
tespit edilen 26-29 nolu bilesikler se¢ilmistir. Aktivite metodundan farkli olarak
inhibitor bilesikler ICso degerlerindeki konsantrasyonlarinda hazirlanmistr.
Substrat (ATC) ¢ozeltisi ise 150 mM - 0.2929 mM araligindaki 10 farkl
konsantrasyonda hazirlanmistir. Metod inhibitor varliginda ve yoklugunda olmak
tizere iki farkl sekilde uygulanmistir.

Testler sonucunda elde edilen absorbans degerleri ve substrat konsantrasyonlari
kullanilarak Lineweaver-Burk grafigi ¢izilmistir. Grafiklerde x ekseninde 1/S
(1/Substrat konsantrasyonlari), y ekseninde ise 1/V’yi temsil eden 1/absorbans
degerleri yer almaktadir. Grafiklerde inhibitdr varligini ve yoklugunu gdsteren iki
farkli dogru yer almaktadir. Bu iki dogrunun grafik iizerinde kesistikleri yere gore
substrat ve inhibitdr arasinda, enzime karsi gerceklesen reaksiyon tipine karar
verilmektedir. Bu iki dogru birbirini y ekseni iizerinde kesiyorsa yarigmali, x
ekseninde kesisiyorlarsa yarismasiz, grafigin herhangi bir yerinde kesisiyorlarsa
karigik tipte etkilesim olarak tanimlanmaktadir (Altintop ve ark., 2013a).

Cizilen grafiklerden x eksenini kesen noktalardan 1/Km ve K degerleri, y eksenini
kesen noktalardan ise 1/Vmax ve Vindegerleri hesaplanmistir.

70
y=17,914x + 2,844 4
60 R? = 0,0817
50
40
Lk B
30 y = 19,44x - 0,9607
1/A
o R? = 0,9986
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Sekil 235. 26 Nolu Bilesige Ait Lineweaver—Burk Kinetik Grafigi
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Sekil 236. 27 Nolu Bilesige Ait Lineweaver—Burk Kinetik Grafigi
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Sekil 237. 28 Nolu Bilesige Ait Lineweaver—Burk Kinetik Grafigi
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Sekil 238. 29 Nolu Bilesige Ait Lineweaver—Burk Kinetik Grafigi

Cizelge 4. 26-29 Nolu Bilesiklere Ait Vi ve K Degerleri

Vm Km
26 0.3516 6.2972
27 0.8850 20.5339
28 0.1367 6.4516
29 0.2853 6.6890

Sekil 235-238’de yer alan grafikler incelendiginde inhibitdr varliginda ve
yoklugunda elde edilen dogrularin x veya y eksenlerinden bagimsiz bdlgelerde
kesistikleri goriilmektedir. Bu nedenle bilesiklerin yaptiklari inhibisyon tipi karma
tip olarak yorumlanmustir.
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Sekil 239. Enzim Inhibisyonu ve Kinetigi Cahsmalarmin Gerceklestirildigi Robotik
Mikroplaka Okuyucu.

Sekil 240. Enzim Kinetigi Calijmalarimin Mikroplaka Ornegi
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Sitotoksisite Test Sonuglarinin Degerlendirilmesi

Sitotoksisite calismalarinda NIH3T3 fare fibroblast saglikli hiicre hatti
kullanilmistir. Gergeklestirilen deneysel ¢alismalarin ardindan test maddelerinin
her bir konsantrasyonu i¢in % inhibisyon degerleri hesaplanmistir. Hesaplanan %
inhibisyon degerleri iizerinden non-lineer regresyon analizi ile maddelerin 1Cso
degerleri tespit edilmis ve maddelerin sitotoksik 6zellikleri yorumlanmastir.

Yukarida da belirtildigi gibi 26-29 nolu bilesiklerin AChE enzim inhibitor
etkinligine gore ICso degeri sirast ile 6.382 pM, 8.540 uM, 6.056 pMve 4.895 uM
olarak tespit edilmistir. Bu bilesiklerin NIH3T3 fibroblast hiicre dizisi lizerindeki
ICso degerleri ise swras1 ile 320 puM, 230 pM, 78 uM ve 78 uM olarak
hesaplanmistir. Bu bulgu, bilesiklerin NIH3T3 hiicrelerine kars1 sitotoksik etkinlik
gosterdigi konsantrasyondan 12-50 kat daha diisiik konsantrasyonda AChE enzim
inhibisyonu gosterdiklerini ortaya koymustur. Sonug olarak bu bilesiklerin AChE
enzimine kars1 etkin olduklar1 ICso konsantrasyonlarinda toksik olmadiklar: tespit
edilmistir.

Cizelge 5. MTT Sitotoksisite Testi ile Maddelerin NIH3T3 Hiicrelerine Kars1 Belirlenen ICso
Degerleri

ICso (uM) ICs0 (uM)
26 320 28 78
27 230 29 78

Molekiiler Modelleme Calismalarinin Degerlendirilmesi

AChE enzimi, proteinlerin {i¢ boyutlu yapilar1 hakkinda bilgi veren Protein Data
Bank web adresinde (www.pdb.org) Homo sapiens, Torpedo california, Mus
musculus, Dendroaspis angusticeps, Drosophila melanogaster,Electrophorus
electricus ve Rattus norvegicus olmak tlizere yedi farkli yapiya sahiptir (Berman ve
ark., 2000). Modelleme c¢aligmalar1 esnasinda giincel literatiir bilgileri incelenmis
ve aktivite calismalarinda kullandigimiz enzim yapisina uygun kristal yapinin
Homo sapiens sinifi oldugu tespit edilmistir. Ayrica yapisinda enzim aktif
bolgesinin iki paketinin de bulunmasi, igerisinde donepezil ligandinin yer almasi ve
insan viicudundan elde edilerek yapist aydinlatilmis olmasi sebebiyle de bu tip
kristal yapis1 tercih edilmistir.

Aktivitesi yiiksek bulunan bilesiklerin olasi etkilesimlerini belirlemek i¢cin AChE
enzimine ait (PDB Kodu: 4EY7) kristal yapisi iizerinde docking caligsmalari
gergeklestirilmistir. Caligsmalarda Glide 6.7 (Schrodinger Inc.) programi ile
gergeklestirilen docking teknigi uygulanmis ve GlideScore SP ile en olasi pozlar
tiretilmistir.
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AChE enzim yapisi incelendiginde katalitik bolge (CAS) ve periferal anyonik bolge
(PAS) olmak iizere iki farkli baglanma bdlgesine sahip oldugu goze ¢arpmaktadir.
CAS bolgesine baglanmada Ser203, Glu334, His447, Trp86, Tyr130, Tyrl33,
Tyr337, Phe338 amino asitleri ile etkilesimin gerekli oldugu; PAS bdlgesine
baglanmada ise Tyr72, Asp74, Tyrl24, Tyr341, Trp286 amino asitleri ile
etkilesimin gerekli oldugu bilinmektedir (Dvir ve ark., 2010; Eugenie ve ark., 2010;
Colovic ve ark., 2013; Atanasova ve ark., 2015; Wu ve ark., 2015). Her iki bolgenin
birlikte olusturdugu gecide aktif ve ilgili bilesikler yerleserek enzime baglanmakta
ve etki gostermektedir.

Donepezilin AChE enziminin her iki bolgesi ile de etkileserek gecide cok iyi
yerlestigi yapilmis bircok modelleme ¢alismasinda tespit edilmistir (Genest ve ark.,
2013; Al-Rashid ve ark., 2015; Alipour ve ark., 2012). Boylelikle donepezilin ¢ift
baglanma bolgesi (dual binding side-DBS) 6zelligine sahip oldugu bildirilmistir.

Cheung ve ark. (2012) yaptiklar1 bir calismada donepezilin enzim aktif bolgelerine
baglanma noktalarini inceleyerek donepezilin aktif bolgelerle olan etkilesimlerini
aciklamiglardir. CAS bolgesinde benzil halkasi aktif bolgede Trp86 amino
asidindeki indol halkasi ile - & etkilesimi yapmaktadir. Yapida yer alan karbonil
oksijeni onemli bir etkilesime sahiptir. Indanondaki karbonil oksijeni ile
Phe338’nin amino grubu arasinda -H bagi kurularak yapiya baglanma soz
konusudur. PAS boélgesinde ise indanon yapisi Trp286°daki indol ile -7t etkilesimi
yaparak baglanmaktadir. Yapinin ortasindaki piperidin halkas: yaklasik 142°lik bir
ters doniis yaparak gecide yerlesmekte ve bu ters doniis sayesinde de Tyr341 ve
Tyr337 ile H bag1 yaparak etkilesebilmektedir. Ayrica piperidin halkast hem CAS
hem de PAS bolgesiyle van der Waals etkilesimi igerisindedir. Sekil 241°de AChE
enziminin kristal yapisin1 ve donepezilin AChE enzim aktif bolgelerine yerlesme
noktalari, Sekil 242°de ise donepezilin aktif bolge ile etkilesiminin iki boyutlu
goriiniimii verilmistir.

Sekil 241. AChE Enziminin Kristal Yapisi ve Donepezilin AChE Enzimi ile Etkilesimi (PDB
kodu:4EY7) (Cheung ve ark., 2012)
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LEU

289
SER
293
“TYR
72
Charged (negative) Polar Distance — Salt bridge
o Charged (positive) & Unspecified residue = H-bond (backbone) Solvent exposure
Glycine Water = H-bond (sidechain)
Hydrophobic Hydration site — Metal coordination
o Metal X Hydration site (displaced) »—e Pi-Pi stacking

Sekil 242. Donepezilin Aktif Bolge ile Etkilesiminin iki Boyutlu Goriiniimii

Sentezi yapilan bilesikler arasinda en yiiksek aktivite goOsteren 24-29 nolu
bilesiklerin docking pozlar1 incelendiginde donepezile benzer bir konumda AChE
enzimine baglandiklar1 goriilmiistiir. Donepezilde oldugu gibi tez kapsamindaki
orijinal bilesiklerin de enzimin hem CAS hem PAS boélgelerine baglanarak gecide
yerlestigi ve bdylelikle ¢ift bolgeye baglanma (dual binding side-DBS) 6zellikleri
sayesinde enzimle tam bir etkilesim kurabildikleri agiklanmaktadir.
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= AROMATIK AMINO ASIT
YUKLU AMINO ASIT
m= POLAR AMINO ASIT

Sekil 243. 24 Nolu Bilesigin Enzim Aktif Bolgesiyle Etkilesimi

R TRP
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) Charged (positive) " Unspecified residue —= H-bond (backbone) Solvent exposure
Glycine Water + H-bond (sidechain)
Hydrophobic Hydration site — Metal coordination
o Metal X Hydration site (displaced) e—e Pi-Pi stacking

Sekil 244. 24 Nolu Bilesigin Enzim Aktif Bolgesiyle Etkilesiminin iki Boyutlu Goriiniimii
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s AROMATIK AMINO ASIT
YUKLU AMINO ASIT
= POLAR AMINO ASIT

Sekil 245. 25 Nolu Bilesigin Enzim Aktif Bolgesiyle Etkilesimi
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o Metal X Hydration site (displaced) == Pi-Pistacking

Sekil 246. 25 Nolu ilesigin Enzim Aktif Bolgesiyle Etkilesiminin iki Boyutlu Goriiniimii
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= AROMATIK AMINO ASIT
YUKLU AMINO ASIT
== POLAR AMINO ASIT

Sekil 247. 26 Nolu Bilesigin Enzim Aktif Bolgesiyle Etkilesimi
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o Metal X Hydration site (displaced) =—s Pi-Pi stacking

Sekil 248. 26 Nolu Bilesigin Enzim Aktif Bolgesiyle Etkilesiminin iki Boyutlu Gériiniimii
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= AROMATIK AMINO ASIT
YUKLU AMINO ASIT
== POLAR AMINO ASIT

Sekil 249. 27 Nolu Bilesigin Enzim Aktif Bolgesiyle Etkilesimi
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o Metal X Hydration site (displaced) »— Pi-Fi stacking

Sekil 250. 27 Nolu Bilesigin Enzim Aktif Bolgesiyle Etkilesiminin iki Boyutlu Gériiniimii
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= AROMATIK AMINO ASIT
YUKLU AMINO ASIT
== POLAR AMINO ASIT

Sekil 251. 28 Nolu Bilesigin Enzim Aktif Bolgesiyle Etkilesimi
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Sekil 252. 28 Nolu Blleslgln Enzim Aktif Bolgesiyle Etkilesiminin Iki Boyutlu Gériiniimii
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= AROMATIK AMINO ASIT
YUKLU AMINO ASIT
m= POLAR AMINO ASIT

Sekil 253. 29 Nolu Bilesigin Enzim Aktif Bolgesiyle Etkilesimi
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Sekil 254. 29 Nolu Bilesigin Enzim Aktif Bolgesiyle Etkilesiminin iki Boyutlu Gériiniimii

Molekiiler modelleme ¢alismalarina dahil edilen 24-29 nolu bilesiklerin kimyasal
yapist incelendiginde indanon ve benzen halkalarinin olusturdugu aromatik bir yap1
ile piperazin ve alifatik amino gruplarmnin olusturdugu polar bir yap1 goéze
carpmaktadir. Bu bilesiklerin docking pozlarina bakildiginda aromatik yapinin
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enzim aktif yoresinin PAS bdlgesine baglanma yaptigi, polar yap1 sayesinde de
CAS bolgesi ile etkilesim kuruldugu goriilmektedir. Donepezil bilesigiyle ayni
konumda, ¢ift baglanma bolgeleriyle (dual binding side-DBS) etkilesim yaparak
enzim aktif bolgesine yerlesmektedir (Sekil 243-254).

Donepezil iizerinde yapilmis molekiiler modelleme calismalari, enzim aktif
yoresinin PAS bolgesinde indanon halkasi ile Trp286 amino asidinin indol halkasi
arasinda kurulan n-m etkilesiminin baglanma i¢in 6nem tasidigini gostermektedir
(Genest ve ark., 2013; Al-Rashid ve ark., 2015; Alipour ve ark., 2012). Modelleme
calismalari sirasinda hem donepezille hem de tez kapsamindaki bilesiklerle yapilan
denemelerde Trp286 ile bu etkilesimin goriilmesi secilen metodun ve izlenilen
yolun dogru oldugunu isaret etmektedir. 24-26, 28 ve 29 nolu bilesiklerin docking
pozlarinda indanon halkasi ile Trp286 indolii arasinda n-rt etkilesimi net bir sekilde
goriilmektedir (Sekil 243-248, 251-254).

Modelleme ¢aligmalar1 gerceklestirilen bilesiklerde indanon halkasi 5-metoksi, 6-
metoksi veya 5,6-dimetoksi olmak fiizere ii¢ farkli siibstitiisyon icermektedir.
Metoksideki oksijen, amino asitlerle etkilesime ¢ok agik bir atomdur. Docking
pozlarina bakildiginda genel olarak metoksi gruplarinin His287, Ser293, GIn291,
Leu289 ve Glu292 amino asitleri ile polar bir etkilesim iginde oldugu
goriilmektedir. Dimetoksi siibstitiie yapilarinda etkilesim daha fazla oldugundan 26
ve 29 nolu bilesiklerde enzim aktif bolgesine daha kuvvetli bir baglanma sz
konusudur (Sekil 247, 248, 253, 254).

Indanon halkasinda bulunan karbonil oksijeni etkilesim acgisindan ¢ok aktif bir
atomdur. Docking pozlari incelendiginde 26 ve 29 nolu bilesiklerde karbonil
oksijeni ile Phe295 amino asidinin amino grubu arasinda, 28 nolu bilesikte ise
Arg296’nin amino grubu arasinda H bagi olusumu enzim aktif bolgesine
baglanmada son derece 6nem tagimaktadir (Sekil 247, 248, 251-254).

Kimyasal yapida yer alan benzen halkasi ile Tyr341 amino asidi arasindaki m-m
etkilesimi enzim aktif bolgesine baglanmada 6nemli bir faktordiir. 24-26, 28 ve 29
nolu bilesiklerde benzen halkasi ile Tyr341 arasinda, 27 nolu bilesikte ise bu
etkilesim Trp286 iizerinde goriilmektedir (Sekil 243-248, 251-254).

Alifatik amino grubu ve piperazin yapisi CAS bolgesine yerlesme agisisindan
oldukca 6nem tagrmaktadir. Ilgili yorede N atomu ile Trp86 arasinda olusturulan
katyon-m etkilesimi aktif bolgeye baglanmay1 saglamaktadir. Modelleme ¢aligsmasi
yapilan tiim bilesiklerde bu etkilesim goriilmektedir. Ayrica 26, 28 ve 29 nolu
bilesiklerde amino grubu N atomu ile Glu202 amino asidinin karboksil grubu
arasinda H bagi olusumu goriilmektedir. Piperazin halkasi da kavitedeki amino
asitlerle van der Waals etkilesimi kurarak yapiya baglanmay1 saglamaktadir (Sekil
247, 248, 251-254).

24-26 nolu bilesiklerde piperazin halkas ile terminal N atomu arasinda etil grubu
yer alirken 27-29 nolu bilesiklerde propil grubu yer almaktadir. Docking pozlari
incelendiginde uzayan C zincirinin aktif bolge amino asitleriyle olan van der Waals
etkilesimini artirmasi sebebiyle daha iyi baglanmay1 sagladigi goriilmektedir (Sekil
243-254).
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Molekiiler modelleme ¢alismalar1 neticesinde elde edilen tiim veriler dikkate
alindiginda enzim aktif bolgesi ile olan etkilesimlerdeki farkliliklar ile aktivite
sonuclar1 arasinda bir iligki géze carpmaktadir. 26 nolu bilesikte s6z edilen ortak
etkilesimlerin disinda alifatik amino grubunun N atomu ile Glu202 amino asidinin
karboksil grubu arasinda olusan H bagi, indanon karbonil oksijeni ve Phe295’in
amino grubu arasindaki H bagi olusumu ve yapidaki 5,6-dimetoksi grubu sayesinde
24 ve 25 bilesiklerine kiyasla %inhibisyon oraninda artig goze ¢arpmaktadir (Sekil
247, 248). 26 nolu bilesigin ICso degeri 6.382 uM olarak bulunmustur ve bilesik
seri i¢inde en aktif li¢iincii bilesiktir.

28 nolu bilesige ait docking pozlar1 incelendiginde yapiya propil grubunun
katilimryla aktivitede bir artig goriilmektedir. Ayrica indanon halkasindaki karbonil
oksijeni ile Arg296 amino asidinin amino grubu arasinda, alifatik amino yapisinin
N atomu ile Glu202’nin karboksil grubu arasinda kurulan H baglari ile etkilesim
artmakta ve bu durum da enzim aktivitesindeki artis1 agiklamaktadir(Sekil 251,
252). 28 nolu bilesik 6.056 uM ICso degeri ile sentezi gerceklestirilen bilesikler
arasinda en aktif ikinci bilesiktir.

29 nolu bilesigin molekiiler modelleme verileri incelendiginde yapisal olarak propil
grubu tasimasi ve 5,6-dimetoksi siibstitiie yapisinda olmasi enzim aktif yoresi ile
olan etkilesimi artirmaktadir. Ortak etkilesimler haricinde indanon karbonil
oksijeni ile Phe295’in amino grubu arasinda kurulan H bagi ve dimetilamino
yapisinin N atomu ile Glu202 amino asidinin karboksil grubu arasinda olusan H
bag1 sayesinde ¢ok daha giiclii bir baglanma ortaya ¢ikmaktadir. Tiim bu veriler
151g¢1inda 29 nolu bilesigin diger bilesiklere oranla AChE enzim aktif bolgesi ile
maksimum etkilesim i¢inde olmasi, 4.895 uM ICso degeri ile serideki en aktif
bilesik olma durumunu agiklamaktadir. Sekil 255‘te 29 nolu bilesigin enzim aktif
bolgesindeki yerlesimi verilmistir.
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Sekil 255. 29 Nolu Bilesigin Enzim Aktif Bolgesine Yerlesimi

Biyolojik aktivite ¢alismalarinda en etkili tiirevler olarak tespit edilen 24-29 nolu
bilesiklerin kimyasal yapilar1 incelendiginde, seri igerisindeki diger bilesiklerden
farkli olarak yapilarinda dimetilaminoetil veya dimetilaminopropil yan gruplarina
sahip olduklar1 goriilmektedir. Yukarida bahsedilen molekiiler modelleme
caligmalarinda belirtildigi gibi bu gruplar AChE enzimi aktif yoreleri ile
etkilesimde ©nemli rol oynamaktadir. Bu gruplarin asetilkolin ile yapica
benzerlikleri dikkat cekicidir (Sekil 256). Bu benzerligin, AChE enzimi ile
etkilesimde biiyilk 6neme sahip oldugu disiiniilmektedir. Bu nedenle, AChE
enziminin metaboliti olan asetilkolin {izerine etkisinin 24-29 nolu bilesikler
tarafindan engellendigi yani bu bilesiklerin antimetabolit etkiye sahip olduklar1 6ne
stirtilebilir.
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Sekil 256. Asetilkolin ve 24-29 Nolu Bilesiklerin Yapilar:
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SONUC ve ONERILER

Bu yiiksek lisans tez calismasi kapsaminda, AChE inhibitorii donepezilden
hareketle tasarlanan iki farkli seri kapsaminda 38 adet orjinal bilesigin sentezi
gergeklestirilmistir. Elde edilen bilesiklerin yapilari, 'TH-NMR, *C-NMR, IR ve
kiitle spektroskopik yontemleri ve elemental analiz bulgulari ile dogrulanmistir.

AChE enzim inhibisyon calismalar1 neticesinde referans ilaglar donepezil ve
takrinin yan1 sira test bilesiklerinin aktiviteleri arastirilmistir. Birinci seri i¢erisinde
yer alan bilesiklerin kayda deger enzim inhibisyonu yapmadig: tespit edilmistir.
Ikinci bilesik serisi igerisinde yer alan bilesiklerden ise 26-29 nolu olanlarin en
yiiksek AChE enzim inhibisyonu yapan bilesikler oldugu belirlenmistir. BChE
enzimine kargi ise bilesiklerin higbiri 6nemli derecede inhibitor aktivite
gostermemistir. Bu bulgu, tez kapsamindaki bilesiklerin selektif olarak AChE
enzimini inhibe ettigini gostermektedir.

Inhibisyon caligmalarinin yan1 sira seri icerisindeki 26-29 nolu bilesikler i¢in enzim
kinetigi c¢alismalarida gerceklestirilmistir. lgili bilesikler icin olusturulan
Lineweaver-Burk egrilerinden bilesiklerin karma tip inhibitdr olduklar1 tespit
edilmistir.

En yiiksek inhibitér aktivite gdsteren 26-29 nolu bilesiklerin toksisitelerinin
belirlenmesi amaciyla ilgili bilesikler sitotoksisite testine tabi tutulmustur.
Bilesikler i¢in tespit edilen sitotoksik etki ICso degerleri ile antikolinesteraz etki
ICso degerleri karsilastirilmis vebilesiklerin belirtilen konsantrasyonlarda toksik
olmadiklar1 tespit edilmistir. Bu bulgu bilesiklerin antikolinesteraz ajan olma
sansini artirmaktadir.

Yapilan molekiiler modelleme ¢alismalari neticesinde AChE enzim aktif bolgesinin
yapist tanimlanmigtir. Aktivite caligsmalari sonucuna gore docking caligsmalari
yapilan 24-29 nolu bilesiklerin aktif yore ile olan etkilesimleri incelenmis ve bu
etkilesimlerin aktivite ile olan iligkileri saptanmustir.

Yapilan aktivite ve molekiiler modelleme calismalari neticesinde, ileriki
calismalarda daha yliksek aktivite gosteren bilesiklerin elde edilebilmesi adina
benzer kimyasal yapili yeni bilesiklerin tasarlanmasi, sentezlenmesi ve
aktivitelerinin arastirilmasi hedeflenmektedir.
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