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NIFUROKSAZIT ANALOGLARI ICEREN YENI BENZIMIDAZOL
TUREVLERININ SENTEZLERI VE ANTIMIiKROBIYAL
AKTIVITELERININ ARASTIRILMASI

OZET

Giliniimiizde mikrobik enfeksiyonlarin tedavisinde kullanilan bir¢ok ilag
bulunmasina ragmen, mikroorganizmalarin antimikrobiyal etkili ilaglara kisa
siirede rezistans kazanmasi, istenmeyen yan etkiler, toksik etkiler ve
enfeksiyonlara karsi ideal Ozelliklere sahip kemoterapotik bilesiklerin heniiz
gelistirilememis olmasi nedeniyle bu alandaki ¢alismalar halen devam etmektedir.
Bu calismada Nifuroksazit analoglari iceren yeni benzimidazol tiirevleri
sentezlenmis, spektroskopik analizler ile yapilart dogrulanmis, antimikrobiyal ve
sitotoksik etkileri arastirilmigtir. Sentezlenen benzimidazol bilesikleri mikrodalga
destekli reaksiyonlar sonucu elde edilmistir. Sentezlenen tiirevlerin yapilari IR,
'H-NMR, B®C-NMR, Kiitle spektroskopik verileri ve Elemental analiz sonuglari
ile aydinlatilmistir. Sentezlenen bilesiklerin antimikrobiyal ve sitotoksik etkileri in
vitro aktivite testleri ile belirlenmistir.

Yapisinda 5(6)-florobenzimidazol, hidrazon ve 2-metilfenil gruplar tasiyan C44
kodlu bilesik MiKgo <1.95 pg/mL degeri ile Escherichia coli O157:H7 ve
Escherichia coli’ye karsi en yiiksek aktiviteyi gostermistir. Ayni bilesigin
sitotoksisite testi sonucunda ICso (CCD 841 CoN (ATCC® CRL-1790™)
degerinin MiKgo degerinden 107.81 kat daha yiiksek oldugu tespit edilmistir

Anahtar Kelimeler: Benzimidazol, Hidrazon, Nifuroksazit, Escherichia coli,
Antimikrobiyal



SYNTHESIS OF NEW BENZIMIDAZOLE DERIVATIVES INCLUDING
NIFUROXAZIDE ANALOGES AND INVESTIGATION OF THEIR
ANTIMICROBIAL EFFECTS

ABSTRACT

Today, although there are a lot of drugs being used for microbial infections, much
of the research still has been continued in this area on account of the
unsatisfactory status of present treatment of microorganisms, drug side effects,
toxic effects and the acquisition by the infecting organisms of the resistance to the
present drugs. In this study, new benzimidazole derivatives were synthesized
including nifuroxazide analogues, confirmed the structures by spectroscopic
techniques, evaluated antimicrobial and cytotoxic effects. These compounds were
synthesized by the microwave supported reactions. Structures of them were
elucidated by IR, *H-NMR, 3C-NMR and Mass spectroscopic data and Elemental
analyses results. Antimicrobial and cytotoxic effects of the synthesized
compounds were determined by in vitro activity tests.

The compound C44 containing 5(6)-flourobenzimidazole, hidrazone and 2-
methylphenyl moiety in its structure exhibitied the highest activity against
Escherichia coli O157:H7 and Escherichia coli ATCC 8739 with a MICgo value of
<1.95 npg/mL. According to cytotoxicity results of the same compound, it is
observed that 1Cso (CCD 841 CoN (ATCC® CRL-1790™) value is 107.81 times
higher than MICqg value.

Key words: Benzimidazole, Hydrazone, Nifuroxazide, Escherichia coli,
Antimicrobial



TESEKKUR

Tez caligmalarimin her asamasinda ve hayatimda beni biiyiik bir sabirla dinleyen,
yonlendiren, destekleyen ve tecriibeleriyle beni aydinlatan, yardimlarin
esirgemeyen tez danigsmanim, degerli hocam Dog¢ Dr. Yusuf OZKAY’a

Her animda yanimda olan, beni hi¢ yalmiz birakmayan, yardimlarin1 benden
esirgemeyen vmelek gibi bir kalbi olan canim arkadasim Aras. Gor. Beglim
Nurpelin SAGLIK’a

Calismalarim siiresinde biiyiik emek sarfeden ve stresli anlarimda beni rahatlatan
Uzman Serkan LEVENT e

Sentezledigim bilesiklerin aktivite testlerinde ve sitotoksisite testlerinde yardimci
olan Yrd. Dog. Dr. Zerrin CANTURK, Juan Gabriel Bueno SANCHEZ’e

Her zaman bana gii¢ veren, hep yanimda olan, biitiin streslerimi sabirla ¢eken ve
benim i¢in ¢ok degerli olan nisanlim Hiiseyin CEVIK’e

Sevgilerini ve desteklerini tiim hayatim boyunca benden esirgemeyen, biitiin
kararlarimda maddi ve manevi olarak yanimda olan aileme sonsuz tesekkiirlerimi
sunuyorum.



ICINDEKILER

OZGECMIS

OZET

ABSTRACT

TESEKKUR

ICINDEKILER

SEKILLER DiZiNi

CIZELGELER DIiZiNi

SIMGE VE KISALTMALAR DIiZINi
GIRIS ve AMAC

KAYNAK BILGIiSI

Benzimidazol

Genel Ozellikleri

Benzimidazollerin Genel Sentez Yontemleri
Acillenmis o-nitroarilaminlerden hareketle;

O-Nitroarilamin tiirevlerinden hareketle
Dinitrobenzen tiirevierinden hareketle

o-Fenilendiaminlerden hareketle;

Karboksilik asitler, asit anhidritler, esterler ya da amitlerden hareketle
Nitrillerle reaksiyonuyla

Iminoeterler veya iminotiyoeterlerle reaksiyonuyla

Aldehit ya da ketonlarla reaksiyonuyla

2-Metiltiyopsodoiire siilfat ile reaksiyonuyla

Siyanojenbromiir ile reaksiyonuyla

Hidrazon
Genel Ozellikleri

Hidrazon Tiirevlerinin Genel Sentez Yontemleri ve Organik Kimyada
Kullanimlar

Hidrazit-hidrazonlarin biyotransformasyonlari

Antimikrobiyal Aktivite Calismalarina Konu Olmus Benzimidazol-
Hidrazon ve Benzimidazol-Hidrazit Tiirevleri

Vi

SAYFA

Vi
Xii
XXii

xxiii

12
12
12

13

13
13

14
14
15
16
16

16
16

18
19

19



GERECLER 30

Kullamilan Maddeler 30
Kullanilan Cihazlar 32
YONTEMLER 33
Sentez Calismalar: 33
Metil 4-(5(6)-siibstitiie-1H-benzimidazol-2-il) benzoat (A1, A2) tiirevlerinin
sentezi (Yontem A) 33
4-(5(6)-Siibstitiie-1H-benzimidazol-2-il) benzoik asid hidrazid tiirevlerinin

(B1, B2) sentezi (Yontem B) 33
4-(5(6)-Siibstitiie-1H-benzimidazol-2-il) benzoik asit siibstitiie ariliden

hidrazid tiirevlerinin (CI1-C50) genel sentez yontemi (Yontem C) 33
ITK Calismalar: ve Rf Degerlerinin Saptanmasi 35
Erime Noktalarinin Tespiti 35
Kiitle Spektrumlarinin Alinmasi 35
!H-NMR Spektrumlarinin Alinmasi 35
13C-NMR Spektrumlarinin Alinmasi 35
IR Spektrumlarinin Alinmasi 35
Elemental Analizlerin Gerceklestirilmesi 35
Antimikrobiyal Aktivite Testi (Yontem D) 35
Sitotoksik Aktivitenin Belirlenmesi (Yontem E) 36
Hiicre sayimlari 36
MTT yontemi 36
BULGULAR ve TARTISMA 38
Sentez Calismalar: 38
4-(5(6)-Kloro-1H-benzimidazol-2-il)metil benzoat (A1) 38
4-(5(6)-Floro-1H-benzimidazol-2-il)metil benzoat (A2) 38
4-(5(6)-Kloro-1H-benzimidazol-2-il)benzoik asid hidrazid sentezi (B1) 38
4-(5(6)-Floro-1H-benzimidazol-2-il)benzoik asid hidrazid sentezi (B2) 39

4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’(furan-2-il metilen)benzohidrazit (C1) 39
4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’(5-metil-furan-2-il-metilen)

benzohidrazit (C2) 44
4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’(5-nitro-furan-2-il-metilen)
benzohidrazit (C3) 48
4-(5(6)-Kloro-1H-benzimidazol-2-il)-NV’(tiyofen-2-il metilen)benzohidrazit (C4)
52

vii



4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’(5-metil-tiyofen-2-il metilen)

benzohidrazit (C5) 56
4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’(5-nitrotiyofen-2-il metilen)
benzohidrazit (C6) 60
N’-Benziliden-4-(5(6)-kloro-1H-benzimidazol-2-il) benzohidrazit (C7) 64
4-(5(6)-Kloro-1H-benzimidazol-2-il)-V’-(2-klorobenziliden)  benzohidrazit
(C8) 68
4-(5(6)-Kloro-1H-benzimidazol-2-il)-V’-(3-klorobenziliden)

benzohidrazit (C9) 72
4-(5(6)-Kloro-1H-benzimidazol-2-il)-V’-(4-klorobenziliden)

benzohidrazit (C10) 76
4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(2,4-diklorobenziliden)

benzohidrazit (C11) 80
4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(2-nitrobenziliden)

benzohidrazit (C12) 84
4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(3-nitrobenziliden)

benzohidrazit (C13) 88
4-(5(6)-Kloro-1H-benzimidazol-2-il)-NV’-(4-nitrobenziliden)

benzohidrazit (C14) 92
4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(2-florobenziliden)

benzohidrazit (C15) 96
4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(3-florobenziliden)

benzohidrazit (C16) 100
4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(4-florobenziliden)

benzohidrazit (C17) 104
4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(2,4-diflorobenziliden)

benzohidrazit (C18) 108
4-(5(6)-Kloro-1H-benzimidazol-2-il)-NV’-(2-metilbenziliden)

benzohidrazit (C19) 112
4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(3-metilbenziliden)

benzohidrazit (C20) 116
4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(4-metilbenziliden)

benzohidrazit (C21) 120
4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(2-metoksibenziliden)

benzohidrazit (C22) 124
4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(3-metoksibenziliden)

benzohidrazit (C23) 128

viii



4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(4-metoksibenziliden)
benzohidrazit (C24)

4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(2,4-dimetoksibenziliden)
benzohidrazit (C25)

4-(5(6)-Floro-1H-benzimidazol-2-il)-N’(furan-2-il metilen)
benzohidrazit (C26)

4-(5(6)-Floro-1H-benzimidazol-2-il)-N’(5-metil-furan-2-il-metilen)
benzohidrazit (C27)

4-(5(6)-Floro-1H-benzimidazol-2-il)-N’(5-nitro-furan-2-il-metilen)
benzohidrazit (C28)

4-(5(6)-Floro-1H-benzimidazol-2-il)-NV’(tiyofen-2-il metilen)
benzohidrazit (C29)

4-(5(6)-Floro-1H-benzimidazol-2-il)-N’(5-metiltiyofen-2-il metilen)
benzohidrazit (C30)

4-(5(6)-Floro-1H-benzimidazol-2-il)-N’(5-nitrotiyofen-2-il metilen)
benzohidrazit (C31)

N’-Benziliden-4-(5(6)-floro-1H-benzimidazol-2-il) benzohidrazit (C32)
4-(5(6)-Floro-1H-benzimidazol-2-il)-NV’-(2-klorobenziliden)
benzohidrazit (C33)
4-(5(6)-Floro-1H-benzimidazol-2-il)-NV’-(3-klorobenziliden)
benzohidrazit (C34)
4-(5(6)-Floro-1H-benzimidazol-2-il)-NV’-(4-klorobenziliden)
benzohidrazit (C35)
4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(2,4-diklorobenziliden)
benzohidrazit (C36)
4-(5(6)-Floro-1H-benzimidazol-2-il)-V’-(2-nitrobenziliden)
benzohidrazit (C37)
4-(5(6)-Floro-1H-benzimidazol-2-il)-V’-(3-nitrobenziliden)
benzohidrazit (C38)
4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(4-nitrobenziliden)
benzohidrazit (C39)
4-(5(6)-Floro-1H-benzimidazol-2-il)-V’-(2-florobenziliden)
benzohidrazit (C40)
4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(3-florobenziliden)
benzohidrazit (C41)
4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(4-florobenziliden)
benzohidrazit (C42)

132

136

140

144

148

152

156

160
164

168

172

176

180

184

188

192

196

200

204



4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(2,4-diflorobenziliden)
benzohidrazit (C43)
4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(2-metilbenziliden)
benzohidrazit (C44)
4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(3-metilbenziliden)
benzohidrazit (C45)
4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(4-metilbenziliden)
benzohidrazit (C46)
4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(2-metoksibenziliden)
benzohidrazit (C47)
4-(5(6)-Floro-1H-benzimidazol-2-il)-V’-(3-metoksibenziliden)
benzohidrazit (C48)
4-(5(6)-Floro-1H-benzimidazol-2-il)-/V’-(4-metoksibenziliden)
benzohidrazit (C49)

4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(2,4-dimetoksibenziliden)

benzohidrazit (C50)

Sentez Calismalarinin Degerlendirilmesi
Spektral Verilerin Degerlendirilmesi

IR spektrumlarinin degerlendirilmesi
NMR spektrumlarinin degerlendirilmesi

'H-NMR spektrumlarinin degerlendirilmesi
8C-NMR spektrumlarinin degerlendirilmesi

Kiitle spektrumlarinin degerlendirilmesi

Elemental analiz bulgularinin degerlendirilmesi

Antimikrobiyal Aktivite Test Sonu¢larinin Degerlendirilmesi

Sitotoksisite Deneyinin Sonu¢larimin Degerlendirilmesi
SONUC ve ONERILER
KAYNAKLAR

208

212

216

220

224

228

232

236
240
241
241
242
242

243

243
244
244
246
251
252



SEKILLER DIiZiNi

SEKIL NO ve ADI SAYFA
Sekil 1 Yillara Gére Ilag Direncine Kars1 Gelistirilen Antimikrobiyal

Maclar 2
Sekil 2 Bakterilerin Diren¢ Gelistirme Mekanizmalari 3
Sekil 3 5-Nitrofuran Yapisi Iceren Bagirsak Antiseptigi Ilaclar 4
Sekil 4 Elde Edilmesi Planlanan Bilesiklere Ait Genel Sentez Semasi 5
Sekil 5 Benzimidazol Molekiiliiniin Yapis1 7
Sekil 6 Benzimidazol izomerleri 7
Sekil 7 Benzimidazol Molekiiliiniin Numaralandirma Sistemi 7
Sekil 8 Benzimidazol Halkasinin Tautomer Formlari 8
Sekil 9 1,2,5-Trimetilbenzimidazol ve 1,2,6-Trimetilbenzimidazol

Eldesi 8
Sekil 10 2-Metil, 5,6-Dimetil ve 4,7-Dimetil Benzimidazol Yapisi 8
Sekil 11 3-Nitro-4-asetamido-benzoik asit ve 4-Nitro-3-

asetamidobenzoik Asitin Rediiksiyonu 9
Sekil 12 Benzimidazol Rezonans Formiilleri 9
Sekil 13 Benzimidazolun Bazik Yapisi 10
Sekil 14 Benzimidazol ve DNA Bazlari 11
Sekil 15 Benzimidazol Halkas1 Tasiyan ilag Molekiillerine Ornekler 12
Sekil 16 Hoebrecker’in Benzimidazol Sente 13
Sekil 17 Dinitrobenzen Tiirevlerinden Hareketle Benzimidazol Sentezi 13
Sekil 18 Ladenburg’un Benzimidazol Sentezi 13
Sekil 19 Philips Yontemine Gore Benzimidazol Sentezi 13
Sekil 20 2-Alkil/Aril Benzimidazol Tiirevlerinin Sentezi 14
Sekil 21 o-Fenilendiamin ile Nitrillerden Hareketle Benzimidazol

Sentezi 14
Sekil 22 o-Fenilendiaminleiminoeterler veya iminotiyo Eterler ile

Reaksiyonuyla Benzimidazol Sentezi 14
Sekil 23 o-Fenilendiaminle Aldehit ile Reaksiyonuyla Benzimidazol

Sentezi 15
Sekil 24 o-Fenilendiamin ve Aldehit Tiirevlerinin Nitrobenzen

Varliginda Reaksiyonu ile Benzimidazol Sentezi 15
Sekil 25 o-Fenilendiamin ve Benzaldehitin Sodyumbisiilfit Tuzu ile

Reaksiyonuyla Benzimidazol Sentezi 15
Sekil 26 o-Fenilendiamin ve Ketonlar ile Reaksiyonuyla Benzimidazol

Sentezi

Xi

16



Sekil 27

Sekil 28

Sekil 29
Sekil 30
Sekil 31
Sekil 32

Sekil 33
Sekil 34
Sekil 35
Sekil 36
Sekil 37

Sekil 38

Sekil 39

Sekil 40

Sekil 41

Sekil 42

Sekil 43

Sekil 44

Sekil 45

Sekil 46

Sekil 47

o-Fenilendiamin ve 2-Metiltiyopsodoiire siilfat ile
Reaksiyonuyla Benzimidazol Sentezi

0-Fenilendiaminin Bromosiyaniir ile Reaksiyonuyla
Benzimidazol Sentezi

Hidrazonlarin Eldesi icin Genel Denklem
Izonikotinik Asit Hidraziti ve Hidrazonun Molekiil Sekli
Hidrazonlarin Kenetlenme ve Indirgenme Reaksiyonlari

Hidrazonlarin Aromatik Asitlerle Reaksiyonundan Oksadiazol
Halkas1 Eldesi

Oksadiazol Halkasinin Eldesi

Hidrazonlardan Triazol Halkasinin Eldesi

4-Tiyazolidinon ve 2-Azetidion Tiirevlerinin Sentezi
Hidrazonlarin Tespit Edilen Metabolik Yollar1
2-(1H-benz[d]imidazol-2-il)-N’-((5-nitrofuran-2-
il)metilen)asetohidrazit Bilesiginin Kimyasal Yapisi
2-(2-Klorofenil)-N’-(piridin-2-il-metil)-1H-benzo[d]imidazol-
5-karbohidrazit Bilesiginin Kimyasal Yapisi
N’-(2-klorobenziliden)-3-(2-metil-1H-benz[d]imidazol-1-il)
propen hidrazit Bilesiginin Kimyasal Yapisi
N’(4-florobenziliden)3-3-((1-metil-1H-benz[d]imidazol-2-
il)amino)benzohidrazit Bilesiginin Kimyasal Yapisi

N-(4-klorofenil)-2-(1-(4-((1-metil-1H-benzo[d]imidazol-2-il)
amino) fenil) etiliden) hidrazit-1-karbo tiyoamit Bilesiginin
Kimyasal Yapis1

3-Benzimidazolil-5-aril-2-Pirazolin-1-karboksaldehit
Hidrazon Tiirevi Bilesiklerin Kimyasal Yapisi

4-Siibstitiiebenzaldehit N-[4-(1H-benzimidazol-2-il)fenil]
hidrazon Tiirevlerinin Kimyasal Yapisi

2-Metilbenzimidazol Yapis1 Tagiyan Antibakteriyel Etkili
Bilesiklerinin Kimyasal Yapilari

Antimikrobiyal Etkili 3a, 3b, 3c, 3d Bilesiklerinin Kimyasal
Yapilar
4-(1H-benzimidazol-2-il-aminometil)-N'-(4-stibstitiient
benziliden)benzohidrazit Tiirevlerinin Kimyasal Yapisi
4°°-0-(2-(4-Metilfenil)-1H-benzimidazol-5-karbonil) Hidrazin
karbonil Klaritromisin ve 4°’-0-(2-(2-Metoksi Fenil)-1H-

Benzimidazol-5-Karbonil) Hidrazin Karbonil Klaritromisin
Bilesiklerinin Kimyasal Yapisi

xii

16

16
17
17
18

18
18
19
19
19

20

20

20

21

21

21

22

22

23

23

24



Sekil 48

Sekil 49

Sekil 50

Sekil 51

Sekil 52

Sekil 53

Sekil 54

Sekil 55

Sekil 56

Sekil 57

Sekil 58

Sekil 59

Sekil 60

Sekil 61

Sekil 62

Sekil 63

Sekil 64

N’-(Arilmetiliden)-2-(2-metil-1H-benzimidazol-1-il)
asetohidrazit Tiirevi Bilesiklerin Kimyasal Yapis1 24
N -(a-ariletiliden)-2-(1H-1,2,4-triazol[2,3-a]benzimidazol-2-il
stilfanil) asetohidrazit Tiirevi Bilesiklerinin Kimyasal Yapilar1 25
N -(a-ariletiliden)-2-(1H-1,2,4-triazol[2,3-a]benzimidazol-2-il
stilfanil) asetohidrazit Tiirevi Bilesiklerinin Kimyasal Yapilar1 25
N 2N ®-Bis((1-desil-1H-benzimidazol-2-il)metil)-3,4-
dimetiltiyofen-2,5-dikarbo hidrazit Bilesiginin Kimyasal

Yapisi 26
4-Siibstitiiebenzaldehit-N-[1H-benzimidazol-2-(4-siibstitiient
fenil) 5(6)-il]hidrazon Tiirevlerinin Kimyasal Yapilari 27

2-(1H-benzimidazol-2-il-siilfanil)-N'-(4-{[(E)-(4-hidroksifenil)
metiliden] amino}-5-siilfanil-4, 5-dihidro- 3H-1,2, 4-triazol-3-il)
asetohidrazit(1), 2-(1H-benzimidazol-2-il-siilfanil)-N'-(4-{[ (E)-(3-
klorofenil)  metiliden] amino}-5-siilfanil-4, 5-dihidro- 3H-1,2,
4-triazol-3-il) asetohidrazit (3), 2-(1H-benzimidazol-2-il-siilfanil)-
N -(4-{[(E)-(3-nitrofenil) metiliden] amino}-5-siilfanil-4, 5-
dihidro-  3H-1,2, 4-triazol-3-il) asetohidrazit (5) Bilesiklerinin

Kimyasal Yapilari 27
N’-(1-(1H-benz[d]imidazol-2-il)etiliden)-(aril) benzohidrazit
Tiirevi Bilesiklerin Kimyasal Yapilar 28
N’-(1-(1H-benz[d]imidazol-2-il)etiliden-2-siyano asetohidrazit
Bilesigine Ait Kimyasal Yap1 28

2-[5(6)-Bromo-2-(4-bromobenzil)-1H-benzimidazol-1-il]- N -
[fenilmetilen] asetohidrazit Tiirevi Bilesiklerin Kimyasal

Yapist 28
2-(1H-benz[d]imidazol-1-il)-N-(2-hidroksibenziliden)
asetohidrazit Bilesiginin Kimyasal Yapisi 29
N-ariliden-2-(2,4-dikloro fenil)-1-propil-1H-benz[d]imidazol-
5-karbohidrazit Tiirevlerinin Kimyasal Yapilari 29
Metil 4-(5-Siibstitiie-1H-Benzimidazol-2-il)Benzoat Eldesi i¢in
Reaksiyon Denklemi 33
4-(5-Siibstitiie-1H-benzimidazol-2-il)Benzoik Asid Hidrazid

Eldesi i¢in Reaksiyon Denklemi 33

4-(5-Siibstitiie-1H-benzimidazol-2-il)Benzoik Asit Siibstitiie
Ariliden Hidrazid Tiirevlerinin Eldesi i¢in Reaksiyon Denklemi 34

Metil 4-(5-Siibstitiie-1H-Benzimidazol-2-il) Benzoat
Tiirevlerinin  Eldesi i¢in Onerilen Reaksiyon Mekanizmas1 38

4-(5-Siibstitiie-1H-benzimidazol-2-il)Benzoik Asid Hidrazid
Eldesi i¢in Onerilen Reaksiyon Mekanizmasi 39

Bilesik C1’e Ait IR Spektrumu 40

xiii



Sekil 65
Sekil 66
Sekil 67
Sekil 68
Sekil 69
Sekil 70
Sekil 71
Sekil 72
Sekil 73
Sekil 74
Sekil 75
Sekil 76
Sekil 77
Sekil 78
Sekil 79
Sekil 80
Sekil 81
Sekil 82
Sekil 83
Sekil 84
Sekil 85
Sekil 86
Sekil 87
Sekil 88
Sekil 89
Sekil 90
Sekil 91
Sekil 92
Sekil 93
Sekil 94
Sekil 95
Sekil 96
Sekil 97
Sekil 98

Bilesik C1’e Ait *H-NMR Spektrumu
Bilesik C1’e Ait $3C-NMR Spektrumu
Bilesik C1’e Ait Kiitle Spektrumu
Bilesik C2’ye Ait IR Spektrumu
Bilesik C2’ye Ait *H-NMR Spektrumu
Bilesik C2’ye Ait 33C-NMR Spektrumu
Bilesik C2’e Ait Kiitle Spektrumu
Bilesik C3’e Ait IR Spektrumu

Bilesik C3’e Ait *H-NMR Spektrumu
Bilesik C3’e Ait $3C-NMR Spektrumu
Bilesik C3’e Ait Kiitle Spektrumu
Bilesik C4’e Ait IR Spektrumu
Bilesik C4’e Ait *H-NMR Spektrumu
Bilesik C4’e Ait 3 C-NMR Spektrumu
Bilesik C4’e Ait Kiitle Spektrumu
Bilesik C5’e Ait IR Spektrumu
Bilesik C5’e Ait *H-NMR Spektrumu
Bilesik C5’e Ait 3 C-NMR Spektrumu
Bilesik C5’e Ait Kiitle Spektrumu
Bilesik C6’ya Ait IR Spektrumu
Bilesik C6’ya Ait *H-NMR Spektrumu
Bilesik C6’ya Ait 3C-NMR Spektrumu
Bilesik C6’ya Ait Kiitle Spektrumu
Bilesik C7’ye Ait IR Spektrumu
Bilesik C7’ye Ait *H-NMR Spektrumu
Bilesik C7’ye Ait ¥3C-NMR Spektrumu
Bilesik C7’ye Ait Kiitle Spektrumu
Bilesik C8’e Ait IR Spektrumu

Bilesik C8’e Ait *H-NMR Spektrumu
Bilesik C8’e Ait 3C-NMR Spektrumu
Bilesik C8’e Ait Kiitle Spektrumu
Bilesik C9’a Ait IR Spektrumu

Bilesik C9’a Ait *H-NMR Spektrumu
Bilesik C9’a Ait 3C-NMR Spektrumu

Xiv

41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74



Sekil 99
Sekil 100
Sekil 101
Sekil 102
Sekil 103
Sekil 104
Sekil 105
Sekil 106
Sekil 106
Sekil 108
Sekil 109
Sekil 110
Sekil 111
Sekil 112
Sekil 113
Sekil 114
Sekil 115
Sekil 116
Sekil 117
Sekil 118
Sekil 119
Sekil 120
Sekil 121
Sekil 122
Sekil 123
Sekil 124
Sekil 125
Sekil 126
Sekil 127
Sekil 128
Sekil 129
Sekil 130
Sekil 131
Sekil 132

Bilesik C9’a Ait Kiitle Spektrumu
Bilesik C10’a Ait IR Spektrumu

Bilesik C10’a Ait *H-NMR Spektrumu
Bilesik C10a Ait 23C-NMR Spektrumu
Bilesik C10’a Ait Kiitle Spektrumu
Bilesik C11°e Ait IR Spektrumu

Bilesik C11°¢ Ait *H-NMR Spektrumu
Bilesik C11°¢ Ait 3C-NMR Spektrumu
Bilesik C11°¢ Ait *3C-NMR Spektrumu
Bilesik C12’ye Ait IR Spektrumu
Bilesik C12’ye Ait *H-NMR Spektrumu
Bilesik C12’ye Ait 3C-NMR Spektrumu
Bilesik C12’ye Ait Kiitle Spektrumu
Bilesik C13’¢ Ait IR Spektrumu
Bilesik C13’e Ait *H-NMR Spektrumu
Bilesik C13’e Ait 3C-NMR Spektrumu
Bilesik C13’e Ait Kiitle Spektrumu
Bilesik C14’¢ Ait IR Spektrumu
Bilesik C14’¢ Ait *H-NMR Spektrumu
Bilesik C14’¢ Ait 3C-NMR Spektrumu
Bilesik C14’e Ait Kiitle Spektrumu
Bilesik C15’¢ Ait IR Spektrumu
Bilesik C15’e Ait *H-NMR Spektrumu
Bilesik C15’¢ Ait 3C-NMR Spektrumu
Bilesik C15°e Ait Kiitle Spektrumu
Bilesik C16’ya Ait IR Spektrumu
Bilesik C16’ya Ait *H-NMR Spektrumu
Bilesik C16’ya Ait *C-NMR Spektrumu
Bilesik C16’ya Ait Kiitle Spektrumu
Bilesik C17°ye Ait IR Spektrumu
Bilesik C17’ye Ait *H-NMR Spektrumu
Bilesik C17’ye Ait *C-NMR Spektrumu
Bilesik C17’ye Ait Kiitle Spektrumu
Bilesik C18’e Ait IR Spektrumu

XV

75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108



Sekil 133
Sekil 134
Sekil 135
Sekil 136
Sekil 137
Sekil 138
Sekil 139
Sekil 140
Sekil 141
Sekil 142
Sekil 143
Sekil 144
Sekil 145
Sekil 146
Sekil 147
Sekil 148
Sekil 149
Sekil 150
Sekil 151
Sekil 152
Sekil 153
Sekil 154

Sekil 155.
Sekil 156.

Sekil 157
Sekil 158
Sekil 159
Sekil 160
Sekil 161
Sekil 162
Sekil 163
Sekil 164
Sekil 165
Sekil 166

Bilesik C18’¢ Ait *H-NMR Spektrumu
Bilesik C18’¢ Ait 3C-NMR Spektrumu
Bilesik C18’e Ait Kiitle Spektrumu
Bilesik C19’a Ait IR Spektrumu

Bilesik C19’a Ait *H-NMR Spektrumu
Bilesik C19°a Ait 3C-NMR Spektrumu
Bilesik C19’a Ait Kiitle Spektrumu
Bilesik C20’ye Ait IR Spektrumu
Bilesik C20’ye Ait *H-NMR Spektrumu
Bilesik C20’ye Ait 3C-NMR Spektrumu
Bilesik C20’ye Ait Kiitle Spektrumu
Bilesik C21°e Ait IR Spektrumu
Bilesik C21’e Ait *H-NMR Spektrumu
Bilesik C21°e Ait 3C-NMR Spektrumu
Bilesik C21°e Ait Kiitle Spektrumu
Bilesik C22’ye Ait IR Spektrumu
Bilesik C22’ye Ait *H-NMR Spektrumu
Bilesik C22’ye Ait 3C-NMR Spektrumu
Bilesik C22’ye Ait Kiitle Spektrumu
Bilesik C23’¢ Ait IR Spektrumu

Bilesik C23’¢ Ait *H-NMR Spektrumu
Bilesik C23’¢ Ait 3C-NMR Spektrumu
Bilesik C23’e Ait Kiitle Spektrumu
Bilesik C24°¢ Ait IR Spektrumu

Bilesik C24’¢ Ait *H-NMR Spektrumu
Bilesik C24’¢ Ait 3C-NMR Spektrumu
Bilesik C24°¢ Ait Kiitle Spektrumu
Bilesik C25’e Ait IR Spektrumu

Bilesik C25’¢ Ait *H-NMR Spektrumu
Bilesik C25’e Ait $3C-NMR Spektrumu
Bilesik C25’e Ait Kiitle Spektrumu

Bilesik C26’ya Ait IR Spektrumu
Bilesik C26’ya Ait *H-NMR Spektrumu
Bilesik C26’ya Ait 3C-NMR Spektrumu

XVi

109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142



Sekil 167
Sekil 168
Sekil 169
Sekil 170
Sekil 171
Sekil 172
Sekil 173
Sekil 174
Sekil 175
Sekil 176
Sekil 177
Sekil 178
Sekil 179
Sekil 180
Sekil 181
Sekil 182
Sekil 183
Sekil 184
Sekil 185
Sekil 186
Sekil 187
Sekil 188
Sekil 189
Sekil 190
Sekil 191
Sekil 192
Sekil 193
Sekil 194
Sekil 195
Sekil 196
Sekil 197
Sekil 198
Sekil 199
Sekil 200

Bilesik C26’ya Ait Kiitle Spektrumu
Bilesik C27°ye Ait IR Spektrumu
Bilesik C27’ye Ait *H-NMR Spektrumu
Bilesik C27’ye Ait 3C-NMR Spektrumu
Bilesik C27’ye Ait Kiitle Spektrumu
Bilesik C28’¢ Ait IR Spektrumu
Bilesik C28’¢ Ait *H-NMR Spektrumu
Bilesik C28’¢ Ait 3C-NMR Spektrumu
Bilesik C28’e Ait Kiitle Spektrumu
Bilesik C29’a Ait IR Spektrumu

Bilesik C29’a Ait *H-NMR Spektrumu
Bilesik C29’a Ait 3C-NMR Spektrumu
Bilesik C29’a Ait Kiitle Spektrumu
Bilesik C30’a Ait IR Spektrumu

Bilesik C30’a Ait *H-NMR Spektrumu
Bilesik C30’a Ait 3C-NMR Spektrumu
Bilesik C30’a Ait Kiitle Spektrumu
Bilesik C31°e Ait IR Spektrumu

Bilesik C31’e Ait *H-NMR Spektrumu
Bilesik C31°e Ait 3C-NMR Spektrumu
Bilesik C31’e Ait Kiitle Spektrumu
Bilesik C32’ye Ait IR Spektrumu
Bilesik C32’ye Ait *H-NMR Spektrumu
Bilesik C32’ye Ait 3C-NMR Spektrumu
Bilesik C32’ye Ait Kiitle Spektrumu
Bilesik C33’e Ait IR Spektrumu

Bilesik C33’e Ait *H-NMR Spektrumu
Bilesik C33’e Ait *C-NMR Spektrumu
Bilesik C33’¢ Ait Kiitle Spektrumu
Bilesik C34’e Ait IR Spektrumu
Bilesik C34’¢ Ait *H-NMR Spektrumu
Bilesik C34’e Ait $3C-NMR Spektrumu
Bilesik C34’e Ait Kiitle Spektrumu
Bilesik C35’e Ait IR Spektrumu

XVii

143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176



Sekil 201

Sekil 202.

Sekil 203
Sekil 204
Sekil 205
Sekil 206
Sekil 207
Sekil 208
Sekil 209
Sekil 210
Sekil 211
Sekil 212
Sekil 213
Sekil 214
Sekil 215
Sekil 216
Sekil 217
Sekil 218
Sekil 219
Sekil 220
Sekil 221
Sekil 222
Sekil 223
Sekil 224
Sekil 225
Sekil 226
Sekil 227
Sekil 228
Sekil 229
Sekil 230
Sekil 231
Sekil 232
Sekil 233
Sekil 234

Bilesik C35’¢ Ait *H-NMR Spektrumu
Bilesik C35’¢ Ait 3C-NMR Spektrumu
Bilesik C35°¢ Ait Kiitle Spektrumu
Bilesik C36’ya Ait IR Spektrumu
Bilesik C36’ya Ait *H-NMR Spektrumu
Bilesik C36’ya Ait 3C-NMR Spektrumu
Bilesik C36’ya Ait Kiitle Spektrumu
Bilesik C37’ye Ait IR Spektrumu
Bilesik C37’ye Ait *H-NMR Spektrumu
Bilesik C37’ye Ait 3C-NMR Spektrumu
Bilesik C37’ye Ait Kiitle Spektrumu
Bilesik C38’¢ Ait IR Spektrumu

Bilesik C38’e Ait *H-NMR Spektrumu
Bilesik C38’¢ Ait 3C-NMR Spektrumu
Bilesik C38’e Ait Kiitle Spektrumu
Bilesik C39’a Ait IR Spektrumu

Bilesik C39’a Ait *H-NMR Spektrumu
Bilesik C39’a Ait 3C-NMR Spektrumu
Bilesik C39’a Ait Kiitle Spektrumu
Bilesik C40’a Ait IR Spektrumu

Bilesik C40’a Ait *H-NMR Spektrumu
Bilesik C40’a Ait *C-NMR Spektrumu
Bilesik C40’a Ait Kiitle Spektrumu
Bilesik C41°e Ait IR Spektrumu

Bilesik C41°e Ait *H-NMR Spektrumu
Bilesik C41’e Ait 3C-NMR Spektrumu
Bilesik C41°e Ait Kiitle Spektrumu
Bilesik C42’ye Ait IR Spektrumu
Bilesik C42’ye Ait *H-NMR Spektrumu
Bilesik C42’ye Ait *C-NMR Spektrumu
Bilesik C42’ye Ait Kiitle Spektrumu
Bilesik C43’e Ait IR Spektrumu

Bilesik C43’¢ Ait *H-NMR Spektrumu
Bilesik C43’e Ait *C-NMR Spektrumu

XViii

177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210



Sekil 235
Sekil 236
Sekil 237
Sekil 238
Sekil 239
Sekil 240
Sekil 241
Sekil 242
Sekil 243
Sekil 244
Sekil 245
Sekil 246
Sekil 247
Sekil 248
Sekil 249
Sekil 250
Sekil 251
Sekil 252
Sekil 253
Sekil 254
Sekil 255
Sekil 256
Sekil 257
Sekil 258
Sekil 259
Sekil 260
Sekil 261
Sekil 262
Sekil 263
Sekil 264

Sekil 265

Bilesik C43’e Ait Kiitle Spektrumu
Bilesik C44’e Ait IR Spektrumu

Bilesik C44’¢ Ait *H-NMR Spektrumu
Bilesik C44’e Ait 3C-NMR Spektrumu
Bilesik C44’¢ Ait Kiitle Spektrumu
Bilesik C45’e Ait IR Spektrumu

Bilesik C45’¢ Ait *H-NMR Spektrumu
Bilesik C45’e Ait $3C-NMR Spektrumu
Bilesik C45°¢ Ait Kiitle Spektrumu
Bilesik C46°ya Ait IR Spektrumu
Bilesik C46°ya Ait *tH-NMR Spektrumu
Bilesik C46’ya Ait 3C-NMR Spektrumu
Bilesik C46’ya Ait Kiitle Spektrumu
Bilesik C47’ye Ait IR Spektrumu
Bilesik C47’ye Ait *tH-NMR Spektrumu
Bilesik C47’ye Ait 3C-NMR Spektrumu
Bilesik C47’ye Ait Kiitle Spektrumu
Bilesik C48ye Ait IR Spektrumu

Bilesik C48’e Ait 'H-NMR Spektrumu
Bilesik C48’¢ Ait *C-NMR Spektrumu
Bilesik C48’e Ait Kiitle Spektrumu
Bilesik C49’a Ait IR Spektrumu

Bilesik C49’a Ait *H-NMR Spektrumu
Bilesik C49’a Ait *C-NMR Spektrumu
Bilesik C49’a Ait Kiitle Spektrumu
Bilesik C50’ye Ait IR Spektrumu
Bilesik C50’ye Ait *H-NMR Spektrumu
Bilesik C50’ye Ait 3C-NMR Spektrumu
Bilesik C50’ye Ait Kiitle Spektrumu

4-(5(6)-stibstitiie-1H-benzimidazol-2-il)benzoik asit Siibstitiie
Ariliden Hidrazid Tiirevlerinin (C1-C50) Eldesi i¢in Onerilen

Sentez Mekanizmasi

Nifuroksazit ve Sentezi Gergeklestirilen Bilesiklerin

Kimyasal Yapilar

XiX

211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239

240

241



Sekil 266
Sekil 267
Sekil 268
Sekil 269
Sekil 270
Sekil 271

Resazurin ve Resorufinin Kimyasal Yapisi

Referans Ilaglarina Ait Rezasurin igeren Mikroplaka Resmi
C44 Bilesigine Ait Rezasurin Iceren Mikroplaka Resmi
C44 Kodlu Bilesigin Kimyasal Yapisi

C44 Kodlu Bilesigin ICso Grafigi

Nifuroksazit Ilacinin ICso Grafigi

XX

244
245
245
246
247
248



CIZELGELER DiZINi
CIZELGE NO VE ADI SAYFA
Cizelge 1 Antimikrobiyal Aktivitelerinin incelenmesi Planlanan Sentez

Uriinleri 6

Cizelge 2 Bilesiklere Ait Antimikrobiyal Aktivite ve Sitotoksisite Sonuglar1 249

XXi



SIMGE VE KISALTMALAR DiZiNi

IR

NMR
MIK
DMSO
DMF
ITK
MTT
MDI
ATR
SaMRSA
E. coli H7
E. coli
Ca

Ms

ES

: Infrared (Kizil 6tesi)

: Niikleer Manyetik Rezonans

: Minimum Inhibe Edici Konsantrasyon

: Dimetil siilfoksit

: Dimetil formamid

: Ince Tabaka Kromatografisi

: 3-(4,5-dimetiltiyazol-2-il)2,5-difenil tetrazolyum bromiir
: Mikro Dalga Isimasi

: Azaltilmis Toplam Refleksiyon

: Metisilline direngli Staphylococcus aureus

: Escherichia coli O157:H7 enterohemorajik serotype
: Escherichia coli

: Candida albicans

: Mycobacterium smegmatis

: Elektron sprey

XXii



GIRIS ve AMAC

Antibiyotik, 1942 yilinda Walksman tarafindan: “Mikroorganizmalar tarafindan
retildigi halde, diger mikroorganizmalar1 oldiiren veya gelisimini engelleyen
maddeler antibiyotiktir” olarak tanimlanmistir. Genel olarak, kimyasal yapilari
belli veya yapay olarak elde edilen maddelere kemoterapotik, dogal kaynakli
olanlarin ise antibiyotik olarak tanimlanmasina karsin glinimiizde antibiyotiklerin
cogunun sentetik ya da semisentetik yontemlerle elde edilmesi miimkiin
oldugundan, antibiyotik deyimi tedavide kullanilan kemoterapdtik ve antibiyotik
niteligindeki maddeler i¢in genel bir ad olarak kullanilmaktadir (Yiicel, 2007).

Modern ¢agda en biiyiik tibbi ilerlemelerden birinin antibiyotiklerin kesfi oldugu
bilinmektedir. Ilk antibiyotik Alexander Fleming tarafindan 1929’da Penicillium
kiifii ile kontamine agar plaginda stafilokoklarin iiremesinin inhibe oldugunu
farketmesi ile kesfedilmistir (Diilger, 2008). Kesfin ardindan, 1940 yilinda
penisilin Staphylococcus aureus enfeksiyonlarinda kullanilmaya baglanmis ve
basarili sonuglar elde edilmistir. Ancak, antibiyotigin kullanilmasindan sadece bir
yil sonra penisiline direngli suslar olustugu gorilmiistiir (Rammelkamp ve Maxon,
1942). Bakterilerdeki direng orani bes yil sonra %14’¢ ¢ikarken, 1948 yilinda bu
oran %53’lere kadar ulasmis ve antibiyotik direnci artik ¢dziilmesi gereken bir
sorun haline gelmistir (Yiicel, 2007).

Alexander Fleming, 1945 yilinda Nobel odiiliinii alirken yaptig1 konusmasinda,
laboratuvar ortaminda mikroorganizmalarin kendilerini oldiirmeye yetmeyen
dozlarda penisiline belirli bir slire maruz kalmalari durumunda penisilin direnci
kazanacaklarini ve ayni durumun viicutta da gegerli oldugunu séylemistir (http-1).

Fleming’ in arastirmalarindan giiniimiize kadar antibiyotik lizerindeki caligmalar
oldukea ilging, siirekli degisen, gelisen bir siire¢ gostermektedir. 1950 yillarinda
penisilin direncinin artmaya devam etmesinin ardindan Staphylococcus aureus
enfeksiyonlarinda  kullanilan  diger ilaglara (kloramfenikol, eritromisin,
streptomisin, sulfonamit ve tetrasiklin ) kars1 da direng gelismeye baslamistir.
Penisiline direngli stafilokok enfeksiyonlarina karst 1960 yilinda metisilin
(semisentetik penisilin) kullanilmaya baslanmis ancak sadece birka¢ ay sonra
metisiline direngli Staphylococcus aureus (MRSA) suslari olusmustur (Barber,
1961). Daha sonra penisilaza dayanikli penisilinlerin kullanima girmesiyle
Staphylococcus aureus enfeksiyon sorunu Onemli oranda ¢Oziilmiistiir.
Vankomisin gibi direng gelismesinin miimkiin olmayacagi diisiiniilen
antibiyotiklere bile 1980’li yillarin sonlarina dogru diren¢ gelismesi, bu konu
tizerinde yapilan ¢alismalarin 6nemini arttirmistir (Vandenbroucke, 1993).

Tarihsel gelisimlerine bakildiginda 1940’11 yillarda 10-20 arasinda antibiyotik
kesfedilmis, 1950’lerde 300-400, 1960°da 800-1000, 1970’lerde 2500 antibiyotige
ulasiimistir. Antibiyotik sayisinin 1980’lerde 5000, 1990°da 10000 ve 2000’lerde
ise 200001 buldugu bildirilmistir (Balkar, 2007).
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Sekil 1. Yillara Gore ila¢ Direncine Karsi Gelistirilen Antimikrobiyal ilaclar

Glinlimiizde hastalikla miicadele konusunda karsilasilan en biiylikk sorun
bakterilerin ¢esitli mekanizmalar ile ilaglara karsi direng gelistirmesidir. Bu
mekanizmalarin baslicalar1 su bigimde 6zetlenebilir:

Bakterinin, kemoterapétik ilaci pargalayan bir enzim salgilayarak direng
gelistirmesi,

Direng gelistirecek bakterinin, ilacin hiicre igindeki etki yoresine
baglanmasini engellemesi,

[lacin  bakteri igerisinde enzimatik modifikasyonlar1 sonucunda
etkinliginin azalmasi,

Bakteri hiicre ¢eperinin, ilaca kars1 olan gecirgenliginin azalmasi,

Ilacin, bakteri hiicresi iginden disariya pompalayan bir aktif efliiks
sisteminin olusmasidir.



Kullanilan antibiyotiklere karsi bakterilerin bir slire sonra diren¢ olusturmasi,
mevcut ilaglarin gelistirilmesi geregini dogurmaktadir (Houghton, 2002; Yildiz
2003; Wright, 2005).
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Sekil 2. Bakterilerin Diren¢ Gelistirme Mekanizmalar: (http-2)

Escherichia coli ilk kez 1885 yilinda Alman bilim adami Theodor Escherich
tarafindan bir ¢ocugun diskisindan izole edilmis ve Bacterium coli commune
olarak adlandirilmig, sonradan bu bakteriye Escherichia coli adi verilmistir.
Escherichia coli kalin bagirsak florasi ya da diger bir degisle “kolon” iginde
yasamini siirdiiren en yaygin fakiiltatif anaerob bakteri tiiridiir. Escherichia coli
normal bagirsak florasi bakterisidir ve diger flora bakterileri ile denge iginde
bulundugu siirece hastalia neden olmaz. Normal sartlarda, bagirsakta bulunan
tehlikeli bakteri tiirlerini baskilamasi, vitamin sentezine katki yapmasi nedeniyle,
insan i¢in faydali oldugu sdylenebilir. Ancak, disaridan sindirim yoluyla ve baska
yollarla ¢ok sayida Escherichia coli hiicresi viicuda alindiginda patojen olup kanlt
ve kansiz diyare ile ortaya ¢ikan bagirsak hastaliklarina sebep olur (Gelen, 2014;
Sahin, 2012).

Bagirsak infeksiyonlarina neden olan Escherichia coli’ler farkli serotip ve
patojenik mekanizmalara sahip suslar1 kapsar. Escherichia coli’nin bagirsakta
patojen olan suglar1 5 grupta incelenir.

1. Enteropatojenik Escherichia coli (EPEC) : Ince bagirsak mukozasinda
bulunan mikrovilluslara zarar vermesi sonucu bagirsak emilimi bozulur,
bagirsak sekresyonunda rol oynayan enzimlerin aktive olmasi ile de ishal
gbzlenir. Daha ¢ok yeni doganlarda ve 2-3 yas grubu cocuklarda ishale
neden olur. Yeni doganlardaki 6liim oran1 % 16’dur.



2. Enterotoksijenik Escherichia coli (ETEC) : Hijyen kosullarmin koti
oldugu yerlerde goriilmektedir. Gelismemis ilkelerdeki ¢ocuklarda ve
turistlerde ishale neden olmaktadir.

3. Enteroinvaziv Escherichia coli (EIEC) : Her yas grubunda goriilen
Shigella dizanterisine benzer ishal etkenidir.

4. Enterohemorajik Escherichia coli (EHEC) : Hafif seyirli sulu diskidan,
diskida kan bulunan ciddi seyirli hemorajik kolite kadar farklilik gosterir
ve degisik siddetteki infeksiyonlara sebep olur. Daha ¢ok 5 yasindan
kiigiik cocuklarda ve 65 yas iizeri bireylerde rastlanir.

5. Enteroagregativ Escherichia coli (EAEC) : Gelismekte olan iilkelerde
yaygin olan ishal etkenidir (Sahin, 2012; Kalkan, 2008).

Bakteriyel kokenli olan diyare tedavilerinde bagirsak antiseptikleri
kullan1lmaktadir.

Sistemik antiseptik ilaglar iginde en Onemli grubu S-nitrofuran tiirevleri
olusturmaktadir. Sentezleri 1900’1t yillarda gergeklestirilmesine ragmen, 1944
yilinda S-nitrofurfural ve hidrazin tiirevleri ile hazirlanan hidrazon bilesiklerinin
bakteriyostatik etkilerinin bulunmasi ve kullanilan dozun yiikseltilmesi ile
bakterisit etkinin gozlenmesi sonucu S5-nitrofuran tiirevleri sik kullanilan ilag
grubunu olusturmustur (Akgiin ve ark., 2013).

\Q § OZNQ (\0
OH
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Sekil 3. 5-Nitrofuran Yapisi iceren Bagirsak Antiseptigi ilaclar

Heterosiklik  bilesikler yeni antibakteriyel ajan gelistirilmesinde G6nem
tasimaktadir (Desai ve ark., 2014). Bakteriyel enfeksiyonlarin tedavisinde
kullanilmak {tizere arastiricilarin dikkatini ¢eken heterosiklik bilesiklerden biri
benzimidazol yapisidir. Benzimidazol halkasi iizerinde yapilan farkl
siibstitiisyonlarla ¢ok farkli farmakolojik etkiler ortaya ¢ikmakta ve her yil artan
oranlarda arastirmacilarin ilgisini ¢ekmektedir. Heniiz giiniimiizde antibakteriyel
ve antifungal etkili yeni bir benzimidazol tiirevi bilesik, tedaviye girmese de bu
konu tizerinde yogun aragtirmalar yapilmaktadir (Keri ve ark., 2015).

Genellikle bu halka iizerinde simdiye kadar yapilan ¢alismalarda antibakteriyel
etki acisindan {imit verici sonuglara ulasmada 1, 2 ve 5 (6) konum
stibstitlisyonlariin 6nemi dikkati gekmektedir (Kus, 1992).



Bu bilgiler 1s18inda, bu tez ¢alismasinda, kolit ve benzeri enfeksiyonlarin
tedavisinde bagirsak antiseptigi olarak ilk sirada tercih edilen nifuroksazit’in
kimyasal yapisi dikkate alinmis ve benzimidazol halkasi i¢eren yeni tiirevlerin
sentezlenmesi,  spektroskopik  analizler ile yapilarinin  dogrulanmasi,
antimikrobiyal ve sitotoksik etkilerinin arastirilmasi amaglanmustir.
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Sekil 4. Elde Edilmesi Planlanan Bilesiklere Ait Genel Sentez Semasi



Cizelge 1. Antimikrobiyal Aktivitelerinin incelenmesi Planlanan Sentez Uriinleri

Bilesik R1 X R, Rs R4 Rs
C1l Cl 0] H - - -
C2 Cl 0] CHs - - -
C3 Cl 0] NO; - - -
C4 Cl S H - - -
C5 Cl S CHs - - -
C6 Cl S NO; - - -
Cc7 Cl - - H H H
C8 Cl - - Cl H H
C9 Cl - - H Cl H
C10 Cl - - H H Cl
Ci11 Cl - - Cl H Cl
C12 Cl - - NO; H H
Ci13 Cl - - H NO; H
Cil4 Cl - - H H NO;
C15 Cl - - F H H
C16 Cl - - H F H
C17 Cl - - H H F
C18 Cl - - F H F
C19 Cl - - CH; H H
C20 Cl - - H CH; H
c21 Cl - - H H CHs
C22 Cl - - OCHs H H
C23 Cl - - H OCHs H
C24 Cl - - H H OCHg3
C25 Cl - - OCHs H OCHg3
C26 F 0] H - - -
C27 F 0] CHs - - -
C28 F 0] NO; - - -
C29 F S H - - -
C30 F S CHs - - -
C31 F S NO; - - -
C32 F - - H H H
C33 F - - Cl H H
C34 F - - H Cl H
C35 F - - H H Cl
C36 F - - Cl H Cl
C37 F - - NO; H H
C38 F - - H NO; H
C39 F - - H H NO,
C40 F - - F H H
C41 F - - H F H
C42 F - - H H F
C43 F - - F H F
C44 F - - CHs; H H
C45 F - - H CH; H
C46 F - - H H CHs
C4a7 F - - OCHs H H
C48 F - - H OCHs3; H
C49 F - - H H OCHg3
C50 F - - OCH3 H OCHs3




KAYNAK BILGISI
Benzimidazol
Genel Ozellikleri

Benzimidazoller giinlimiizde ilag etken maddesi olarak kullanilan ve heterosiklik
yapi tagiyan molekiillerin bir grubudur.

Benzimidazol molekiilii, imidazol halkasinin 4. ve 5. konumlarma benzen
molekiiliiniin baglanmasi ile olusmustur (Wright, 1951).

0§ — C

Benzen imidazol Benzimidazol

Sekil 5. Benzimidazol Molekiiliiniin Yapisi

Benzimidazol molekiilii asagida gosterildigi gibi {i¢ izomere sahiptir (Kutlu,

1976).
¢ (R
o G >

benzo[a]imidazol benzo[c]imidazol benzo[d]imidazol

Sekil 6. Benzimidazol izomerleri

Bu halka sisteminde numaralandirilmaya iizerinde hidrojen atomu tasiyan “imino
azotu” veya “pirol azotu” olarak adlandirilan azot atomuna bir (1) numara
verilerek baglanir. Bu azot sp® hibritlesmesi yapar ve kendisine bagl hidrojenle
beraber proton verici merkezi olusturur. Imino azotunun tasidigi hidrojen atomuna
“imino hidrojeni” ad1 verilir. Numaralandirmaya tersiyer yapidaki “piridin azotu”
veya “tersiyer azot” olarak adlandirilan azot atomuna {i¢ (3) numara verilerek
devam edilmektedir. Bu azot sp? hibritlesmesi yapar ve proton alicist olarak
davranir. Benzimidazol bu sekilde yapisinda iki aktif merkeze sahiptir. Cekirdekte
olusan reaksiyonlarin yonlendirilmesinde bu iki aktif merkezin oldukga biiyiik bir
onemi vardir. Bir ila¢g molekiiliinde benzimidazol yapisinin yer almasi halinde
ilacin dagilimi, taginmasi, reseptorlere baglanmasi ve metabolize olmasinda bu
merkezlerin rolii biiyiiktiir (Demirayak ve Giiven, 1995; Hoffmann, 1953).
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Sekil 7. Benzimidazol Molekiiliiniin Numaralandirma Sistemi

Serbest imino hidrojenine sahip benzimidazoller tautomerik karakter gosterirler.
Bu serbest hidrojenin siibstitiisyonu tautomerizm ihtimalini ortadan kaldirir ve
boylece kesin yapiya ulasilabilir. Boyle bir durumda numaralandirma siibstitiie
azot lizerinden baslanarak yapilir (Konak, 2013).



Y — Or
: Cr
Y
N N)
H
Sekil 8. Benzimidazol Halkasinin Tautomer Formlar:

Benzimidazol yapisinin benzen halkasi iizerinde simetri diizlemini bozacak
sekilde siibstitiient tasimasi durumunda imino hidrojeni siibstitiie edilirse, iki
farkli izomer karisimi elde edilmektedir. Oregin 2,5(2,6) dimetilbenzimidazoliin
imino  hidrojeni alkillendirildiginde 1,2,5-trimetilbenzimidazol ve 1,2,6-
trimetilbenzimidazol elde edilir (Hoffmann, 1953; Rogers ve Clayton, 1972).

CH,

H;C N
— L)
N

H 1,2,6-Trimetilbenzimidazol
N N>_
H;C—r+ CH —
U = N/ ’

2,5(2,6)-Dimetilbenzimidazol H;C N
L e
h

CH,

1,2,5-Trimetilbenzimiddazol
Sekil 9. 1,2,5-Trimetilbenzimidazol ve 1,2,6-Trimetilbenzimidazol Eldesi

Bu tiir 6zellik gosteren yani bir simetri diizlemine sahip olmayan benzimidazol

tirevlerinde kesin yapiyr tanimlamak miimkiin olmayabilir. Bu durum imino
azotunun varligindan kaynaklanmaktadir (Robinowitz ve Wagner, 1951).

Benzimidazol ve simetri diizlemi igeren tiirevlerin tautomerik formlar1 ise
birbirinin aynisidir ve kesin yapiy: belirlemek miimkiindiir. Ornegin; 2-metil, 5,6-
dimetil ve 4,7- dimetil benzimidazol simetri diizlemine sahiptir (Hoffmann, 1953).

CH;
N H,C N N
\>_CH3 > >
N H,;C N N
H H H
CH,

Sekil 10. 2-Metil, 5,6-Dimetil ve 4,7-Dimetil Benzimidazol Yapisi

Benzimidazollerin tautomerik karakteri nedeniyle 3-nitro-4-asetamido-benzoik
asit ve 4-nitro-3-asetamidobenzoik asitin rediiksiyonu ile tek ve aymi
benzimidazol elde edilmistir (Green ve Day, 1942).
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Sekil 11. 3-Nitro-4-asetamido-benzoik Asit ve 4-Nitro-3-asetamidobenzoik Asitin
Rediiksiyonu

Benzimidazol tiirevi Dbilesiklerin polar ¢oziiciilerde ¢ok, polar olmayan
¢oziiclilerde ise az ¢oOziindiigii bilinmektedir. Benzimidazol ve tiirevleri genel
olarak kristal yapili, oldukca yiiksek erime ve kaynama noktasina sahip
bilesiklerdir. Benzimidazoliin erime noktasi 170 °C, kaynama noktasi 360 °C’ dir.
Imino hidrojeninin siibstitiisyonu, kaynama ve erime noktalarin1 énemli dlgiide
diistiriir (Capan, 2010).

Molekiilde bulunan tersiyer azottaki eslesmemis elektron c¢iftini reaksiyona
girdigi gruba vermesinden dolay1 bazik Ozellik gostermektedir. Diger yandan
imino hidrojenin bulunmas1 asidik 0Ozellik gostermesine neden olmaktadir
(Wright, 1951). Benzimidazol ile imidazol molekiillerinin pKa degerleri
karsilastirildiginda benzimidazoliin (pKa 5.5), imidazolden (pKa 7.0) daha zayif
bir baz oldugu gorilir. Bunun nedeni imidazol ile benzen halkalar1 arasindaki
konjugasyondur. Bu konjugasyondan dolayr meydana gelen rezonans halka
dayanikliligini arttirir ve boylece piridin azotunun (tersiyer azot) bazik karakteri
azalmaktadir. Benzen halkas1 iizerindeki siibstitiie gruplar da bazik giici
etkilemektedir. Elektron ¢ekici gruplar bazik giicii azaltirken, elektron salict
gruplar bazik giicti artirmaktadir (Demirmen, 2014; Kaplan, 2009).
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Sekil 12. Benzimidazol Rezonans Formiilleri

Rezonans formiillerinde goriildiigii gibi, azot tizerindeki elektronlarin benzen
halkasina ge¢cmesiyle meydana gelen yapilar, 5(6) konumunun elektrofilik
siibstitiisyona karsi reaktif olmasini1 saglamaktadir. Cok giiclii asidik sartlarda bile,
elektrofilik siibstitliisyon, heterosiklik halkaya degil, 5 numarali karbona dogru
gergeklesir ve S-monosiibstitiie benzimidazol tiirevi meydana gelir (Ficken ve Fry
1963).



Benzen iizerindeki stibstitiientin karakteri azot {izerinden siibstitiisyonu
etkilemekte ve genellikle farkli verimlerde izomerlerin olusmasina neden
olmaktadir. 4. Konum siibstitiientleri 6nemli ol¢iide elektrostatik, termodinamik
ve sterik etkilere sahip olurken, 5. konumdaki siibstitiientlerde bu etkilerin
yeterince baskin olmamasindan dolay1 izomer olusum oraninin bu etkilere bagh
olarak degistigi de bildirilmistir. Benzimidazoliin 5(6). konum siibstitiientlerinin
tautomerik denge tizerindeki etkisinin az olmasi nedeni ile bu tip siibstitiientler
varliginda, hemen hemen esdeger miktarda regioizomerlerin olustugu
bildirilmistir (Kiper, 2007).

Benzimidazoller, amfoterik bilesikler olduklar1 i¢in metallerle tuz olustururlar.
Kaynar sudaki benzimidazol ¢ozeltisine AgNOs ilave edilirse suda az ¢oziinen
giimiis tuzu olusur. Bu tuz seyreltik mineral asitlerde ve asetik asitte ¢oziiniir.
Benzimidazollerin asidik karakterlerinin diger bir gostergesi ise Grignard
bilesikleri ile reaksiyona girerek N-magnezyum halojeniirleri vermesidir.
Benzimidazoliin imino hidrojeninin siibstitiisyonu pseudo-asidik karakteri ortadan
kaldirir (Kiper, 2007; Kaplan, 2009).

Benzimidazoller, ayn1 zamanda bazik bilesikler olduklar1 i¢in asitlerle tuz
olusturma kabiliyetine sahiptirler. Rogers ve Clayton (1972) yaptiklart bir
calismada benzimidazol halkasinin asitlerle protonlandigini, floresans dalga
boylarina bakarak kanitlamistir. Protonlanan benzimidazoller 365 nm de floresans
verirken, protonlanmamis benzimidazol tiirevleri ise 305 nm de floresans
vermektedir. Bu bazik karakter 06zelligi piridin azotunun proton yakalama
ozelliginden kaynaklanmaktadir.

Cry | Cxy

Sekil 13. Benzimidazolun Bazik Yapisi

Benzimidazoliin kimyasal aktiviteleri, tasidiglr azotlardan dolay1 tuz olusturma,
acilasyon, alkilasyon ve benzen halkasi iizerinde yiirliyen elektrofilik
stibstitlisyonlardir (Alagoz, 1998).

Benzimidazol ve tiirevlerinin enzim sistemlerine baglanabilmesi i¢in imidazol
yapisindaki N-H grubu olduk¢a onemlidir. Hidrojen yerine baska bir grup
gectiginde etkinlik azalmakta bazen yok olabilmektedir.

Canli sistemlerde benzimidazol halkasi Bi» vitamini ve serotonin gibi
aminoasitlerin yapisinda yer almaktadir. Ayn1 zamanda DNA bazlarinin (adenin,
guanin) temel yapilarinin izosteri oldugundan piirin antimetaboliti olabilirler ve
bu Ozellikleri sayesinde canli sistemlerdeki biyopolimerlerle daha kolay
etkilesime girebilecegi diisiiniilmektedir (Giiven, 2000).
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Sekil 14. Benzimidazol ve DNA Bazlari

Benzimidazol halkas1 biyolojik olarak etkin bircok bilesikte bulunmaktadir.
Bunlar antihelmintik etkili Tiyabendazol, Mebendazol, Albendazol, Parbendazol,
Oksibendazol, Fenbendazol, Oksfendazol; antiiilser etkili Omeprazol,
Lansoprazol, Rabeprazol, Pantaprazol, Esomeprazol, Timoprazol, Pikoprazol,
TU-199, YJA-20379, TY-11345, NC-1300; antihistaminik etkili Astemizol,
Mizolastin; antipsikotik etkili Droperidol, Benperidoli, Pimozid; antiviral etkili
Maribavir; fungusid etkili Benomil; vazodilator etkili Pimobendan’dir. (Yurttas,
2012).
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Sekil 15. Benzimidazol Halkas1 Tasiyan ila¢c Molekiillerine Ornekler
Benzimidazollerin Genel Sentez Yontemleri

Acillenmis o-nitroarilaminlerden hareketle;
o-Nitroarilamin tiirevierinden hareketle

[Ik benzimidazol, 1872 yilinda Hoebrecker tarafindan 2-nitro-4-metilasetaniliti
indirgeyerek 2,5/6-dimetilbenzimidazolii elde etmesiyle sentezlenmistir (Wright,
1951).
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Sekil 16. Hoebrecker’mn Benzimidazol Sentezi
Dinitrobenzen tiirevierinden hareketle

0-Dinitrobenzen tiirevlerinin kalay kloriir ile hidroklorik asit ve asetik asit
varhiginda rediiksiyonu sonucu 2-metilbenzimidazol tiirevleri elde edilmektedir
(Kerimov, 2011).

CH, CH;
H.C
H;C NO,  gnel/HCl 3 N
2 S—cH
—_— 3
CH,COOH N
H3C NOZ 3 H3C H
CH; CH;

Sekil 17. Dinitrobenzen Tiirevlerinden Hareketle Benzimidazol Sentezi
o-Fenilendiaminlerden hareketle;
Karboksilik asitler, asit anhidritleri, esterler ya da amidlerden hareketle:

Ladenburg 1875 yilinda, 3,4-diaminotolueni asetik asitle geri sogutucu altinda
kaynatarak 2,5/6-dimetilbenzimidazolii elde etmistir (Wright, 1951).

H,C NH,

NH, -H,0 o -H,0
NH, N~ CHs
N
Lo
H;C g

H;C N,
T pen

N

H
Sekil 18. Ladenburg’un Benzimidazol Sentezi
Benzimidazol sentezinde en ¢ok kullanilan yontem o-fenilendiaminin seyreltik
HCI katalizorligiinde karboksilik asit ya da anhidrit ile reaksiyonudur. Bu yontem
Philips’in benzimidazol sentez yontemi olarak bilinmektedir (Philips, 1928).

NH, A N
+ R-COOH S—r
HCI N

NH, H
Sekil 19. Philips Yontemine Gore Benzimidazol Sentezi

H;C
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0-Fenilendiamin ile formik asit reaksiyona girerse, higbir siibstitiient tasimayan
benzimidazol halkasi elde edilir (Pool ve ark., 1937).

0-Fenilendiamin tiirevi bilesiklerin, polifosforik asit ile alkil ya da aril karboksilik
asitlerle reaksiyonu sonucunda yiiksek verimle 2-alkil/aril benzimidazol tiirevleri

elde edilmektedir (Karaaslan, 2014).

3,4-Diaminobenzofenon ile siyanobromiir sulu ortamda reaksiyona sokularak, 2—
amino-5(6)-benzoil-1H-benzimidazol elde edilmistir (Karaaslan, 2014).

NH, CNBr N
—_— \>— NH2
o) 0 N
NH, H
Ph Ph

Sekil 20. 2-Alkil/Aril Benzimidazol Tiirevlerinin Sentezi

1996 yilindan beri o-fenilendiaminlerle karboksilik asit tiirevlerinin reaksiyonu
farkli solvan farkl katalizorler varliginda ya da katalizér kullanmadan mikrodalga
yontemi ile yapilabilmekte ve ¢ok daha kisa siirede daha yiiksek verimle sonug
elde edilebilmektedir (Karaaslan, 2014).

Mikrodalga yontemi kullanilarak gergeklestirilen bir sentez ¢aligmasinda 2-alKil
ya da 2-aril siibstitiie benzimidazol tiirevlerinin polifosforik asit varliginda
eldesinin konvansiyonel benzimidazol sentez yontemlerine gore verimi arttirdigi
ve reaksiyon siiresini diisiirdiigii bildirilmistir (Karaaslan, 2014).

Nitrillerle reaksiyonuyla;

0-Fenilendiamin’in HCI tuzu ile bir alifatik ya da aromatik nitrilin 200 °C de
reaksiyonuyla 2-alkil/arilsiibstitiie benzimidazol yapisi elde edilmektedir
(Wagner, 1940).

—+ —_—

cl
N A NH, Cl

+ NECR =——= + HN=(C—R ——>
NH,

NH,
+
H /I,\IHz - H
N-C Cl B N
\ +
Cx — e O
NH, N

Sekil 21.0-Fenilendiamin ile Nitrillerden Hareketle Benzimidazol Sentezi
Iminoeterler veya iminotiyo eterler ile reaksiyonuyla;

0-Fenilendiamin ile fenasetiminometil eterin metanoldeki soliisyonunun 1sitilmasi
ile 2-benzilbenzimidazol elde edilmektedir (King ve Acheson, 1949).

. H
NH, H;CO_  H, H N
NH, HN N

Sekil 22. o-Fenilendiaminle Iminoeterler veya iminotiyo Eterler ile Reaksiyonuyla
Benzimidazol Sentezi
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Aldehit ya da ketonlar ile reaksiyonuyla;

Bir mol o-fenilendiaminin iki mol aldehit ile Schiff bazi olusturarak yiiriitiilen
reaksiyon sonucunda 1-benzil-2-fenilbenzimidazol elde edilmektedir (Karaaslan,
2014).

SURE® Cl— 0O
q O

Sekil 23. o-Fenilendiaminle Aldehit ile Reaksiyonuyla Benzimidazol Sentezi

Aldehitlerle gergeklestirilen reaksiyonlarda katalizor olarak bakir asetat
kullanilarak verim arttirilabilir (Ridley ve ark., 1965).

Birbirine esit moldeki o0O-fenilendiamin ve aldehit tiirevlerinin nitrobenzen
varliginda 145-150 °C de reaksiyona girmesiyle, benzimidazol tiirevi bilesikler
elde edilmektedir ( Sun ve ark., 1995; Kim ve ark., 1997).

NO,
@i + OHCOOCH3 - = >_©70CH3
NC NH, 145C

Sekil 24. o-Fenilendiamin ve Aldehit Tiirevlerinin Nitrobenzen Varhginda Reaksiyonu ile
Benzimidazol Sentezi

ZT

o-Fenilendiamin ile benzaldehitin sodyumbisiilfit tuzu DMF igerisinde reaksiyona
sokularak 2-fenil-1H-benzo[d]imidazol elde edilmektedir (Ridley ve ark., 1965;
Atabey, 2006).

NH, (FHOH H
Cr,, - e 22 50
NH, N

Sekil 25. o-Fenilendiamin ve Benzaldehitin Sodyumbisiilfit Tuzu ile Reaksiyonuyla
Benzimidazol Sentezi

o-Fenilendiamin, ketonlarla muamele edildiginde 2,2-dislibstitiie
benzimidazolinleri verir ve bu olusan iriin 1sitildiginda pargalanarak 2-siibstitiie
benzimidazol ve hidrokarbon yapilarini verir (Elderfield ve Mc Carthy, 1951).
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Sekil 26. o-Fenilendiamin ve Ketonlar ile Reaksiyonuyla Benzimidazol Sentezi
2-Metiltiyopsddoiire siilfat ile reaksiyonuyla

o-Fenilendiaminler 2-metiltiyopsodoiire siilfat ve metilkloroformat ile bazik
ortamda reaksiyonu girdiginde 1H-benzimidazol-2-karbamati verir (Racymaekers
ve ark., 1978).

NH
O H3C_S_C_NH2 .H2S04 O
Ph NH, 2 Ph N
> S—NHCOOCH;
NH, CICO,CHy/ NaOH/CH;CO,H N

H

Sekil 27. o-Fenilendiamin ve 2-Metiltiyopsodoiire siilfat ile Reaksiyonuyla Benzimidazol
Sentezi

Siyanojenbromiir ile reaksiyonuyla

3,4-diaminobenzofenon ile bromo siyaniir sulu ortamda karistirildiginda, 2-
amino-5(6)-benzoil-1H-benzimidazol elde edilir (Ohemeng ve Roth, 1994).

NH, CNBr N

_ > \>—NH2
o) 0 N
NH, a

Sekil 28. o-Fenilendiaminin Bromesiyaniirile Reaksiyonuyla Benzimidazol Sentezi
Hidrazon
Genel Ozellikleri

Organik molekiillerin 6nemli siniflarindan biri olan hidrazonlar, yapilarinda —
C=N-N- grubu igerirler ve azometinler olarak karakterize edilirler. Yapisinda
birbirine baglh iki azot atomunun bulunmasiyla, imin ve oksim gibi diger
molekiillerden ayrilirlar (Demirel Ozel, 2007).

Hidrazonlarin sentezi, hidrazitlerin karbonil bilesikleriyle siibstitiisyon reaksiyonu
sonucu u¢ NHz grubu ile C=0O karbonu arasinda Schiff bazi olugsmasi esasina
dayanir. Hidrazonlar, aldehit veya keton tiirevi olarak diisiiniiliir ve tiiretildikler1
aldehit veya ketonun sonuna hidrazon kelimesi getirilerek adlandirilir (Sarikavakli
1998; Teke, 2011).
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A

R=CONHNH, + RYAr-CHO — R-CONH-N=CH-Ar/R' + H,O

R-CONHNH, + Ar—C-R' _——— R-CONHN=C-Ar + H,0
0 ,
R

Sekil 29. Hidrazonlarin Eldesi i¢in Genel Denklem

Hidrazitlerin aldehit ve ketonlarla reaksiyonu sonucu kazanilan hidrazonlarin
eldesinde etanol, metanol, aseton, asetonitril, benzen, dioksan gibi ¢oziiciiler
kullanilabilir. Hidrazon tiirevi bilesiklerin sentezleri hem polar hem de apolar
¢oziicli ortamlarinda yiridigi gorilmistir. Ayrica glasiyel asetik asit,
hidroklorik asit, siilfiirik asit gibi asidik ajanlar ve trietilamin, piridin gibi bazik
karakterli bilesiklerde hidrazon eldesinde katalizor olarak kullanilir (Sicak, 2011).

Hidrazonlarda ¢ok uzun yillardir tautomerizm olasilig1 tartisilmaktadir. Bu
olasilig1 ispatlayabilecek fiziksel metotlar ortaya ¢ikmistir. En az bir a-hidrojenine
sahip monosiibstitiie hidrazonlar azo bilesiklerine veya vinil hidrazinlere tautomer
olabilecegi diisiiniilmiis ancak 'H-NMR ile bu sdylenenlerin aslinda dogru
olmadigini, goézlenen formlarin poliformik degisimler, trimerler ve hidrazon
yapisinda bulunan C=N c¢ift bagindan dolayi, geometrik izomerler olabilecegi
acik¢a goriilmiigtiir.

Basit alkil hidrazon tiirevleri genellikle sividirlar ve kiigiik karbon zincirine sahip
hidrazonlar suda ¢oziiniirler.

Hidrazon olusumu, ¢ifte bag olusumunu saglayan azot atomunun bazikligini
azaltir. Bu yiizden hidrazonlar kendilerini olusturan hidrazinlerden daha zayif baz
yapisina sahiptirler (Sarikavakli, 1998).

Hidrazonlarim antimikrobiyal (Kiigiikgiizel ve ark., 1998), tiiberkiilostatik
(Bukowski ve Janowiec 1996), antimalaryal (Walcourt ve ark., 2004),
antienflamatuvar (Lima ve ark., 2000) gibi farkli farmakolojik etkiler icermesi,
hidrazonlar iizerinde yapilan ¢aligsmalarin artmasina neden olmustur.

Gilinlimiizde hidrazit yapist iceren ilaglardan biri isoniazittir. 1912 yilinda H.
Meyer ve J. Mally tarafindan sentez edilip, 1951 yilinda tiiberkiilostatik etkili
oldugu saptanan isoniazit, bugiin hala tiiberkiiloz tedavisinde kullanilan en 6nemli
ilaglardan biridir (Terzioglu, 1992). Izoniazit cesitli aldehit ve ketonlarla
reaksiyonundan elde edilen izonikotinik asit hidrazit-hidrazonlarinda M.
tiiberculosis 'in ¢esitli tiirlerine kars1 etkili bulunmus ve —NH2 grubunun bloke
olmasiyla izoniazitten daha diisiik toksisite gosterdigi bulunmustur (Coskun,
2011).

O O H
7 7
— H — H H
izonikotinik asit hidraziti N'-metilenizonikotinhidrazit

Sekil 30. izonikotinik Asit Hidraziti ve Hidrazonun Molekiil Sekli
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Hidrazon ve Hidrazit Tiirevlerinin Organik Kimyada Kullanimlar

Genellikle ara {irlin olarak kullanilan hidrazit-hidrazonlar azometin grubunun
hidrojenini kullanarak kenetlenme {iriinlerini, NaBHa4 ile indirgenerek N-alkil
hidrazitleri olustururlar (Coskun, 2011).

.
o) NaBH, O R‘—NEN]Cl n H
i HH noH —C—-N-N=C-R
Ar_C_N_N_?HZ «— Ar—C—-N-N=C-R > T 1{]
R 1l
N
RY

Sekil 31. Hidrazonlarin Kenetlenme ve indirgenme Reaksiyonlar:

Literatiirde, hidrazonlardan farkli halka sistemlerinin sentezini konu alan bir¢ok
calisma bulunmaktadir.

Tereftalik dihidrazit’in aromatik asitlerle reaksiyonunun gerceklestirildigi bir
caligmada trifloroasetik asit varhiginda oksadiazol halkas1 kapatilmistir (Coskun,
2011).

Ar—COOH

A
>_<:>_4 rYOH 1 el
H,NHN NHNHz N-N

Sekil 32. Oksadiazol Halkasi1 Eldesi

Cesitli aldehitlerle 4-florobenzoik asit hidrazitlerinin reaksiyonundan elde edilen
hidrazonlarin, asetik anhidrit ile 140-200 °C’de 45 dakika kaynatilmasi sonucu
oksadiazol halkasinin kapandig: bildirilmistir (Coskun, 2011).

0]

N~ /U\CH3

o
(CH,CO),0 N
FAQ/U\N/N:C_AI‘ #» F 7/ ):\
H H o] Ar
H

Sekil 33. Oksadiazol Halkasinin Eldesi

Tereftalik dihidrazitin etanollu ortamda karbondisiilfiir ve potasyum hidroksit ile
tepkimesinden elde edien bistiyokarbazinat tuzunun hidrazin hidrat ile
reaksiyonundan ise triazol halkasi kapatiimaktadir (Teke, 2011).

o 0 CS,/KOH O 4 s
s J LN
H,NHN NHNH, EOH J\Q)LE N g

Teraftalik dihidrazit
NH,NH,

Sekil 34. Triazol Halkasinin Eldesi
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Hidrazonlarin tiyoglikolik asit ile reaksiyonu sonucu 4-tiyazolidinon, kloroasetil
kloriir/trietilamin ile reaksiyonu sonucu 2-azetidinon tiirevleri elde edilmektedir
(Teke, 2011).

0 (0]

L N g HS=CHyCOOH MNH g
R N’ X R Nf
H r—

S
O o)
)]\ N R CICH,COCl > NH ’
RTONTTY R N— "
H N(C,Hs);

Sy

O Cl

Sekil 35. 4-Tiyazolidinon ve 2-Azetidion Tiirevlerinin Sentezi
Hidrazit-hidrazonlarin biyotransformasyonlari

Hidrazit-hidrazonlarin in vitro metabolizmasi incelendiginde hidroliz ve aromatik
hidroksilasyon reaksiyonlart gézlenmistir (Aydin, 2010).

O Rl R
. . 2
R14©—4 Hidroliz H
HN-N=C R, ——— N-NH, -+
H CHO
O
(0]
o
HN-N=C OH
0 Hidroksilasyon
Ry
H H
(0]
e
HN-N=C
H

Sekil 36.Hidrazonlarin Tespit Edilen Metabolik Yollar:

Antimikrobiyal Aktivite Calismalarina Konu Olmus Benzimidazol- Hidrazon
ve Benzimidazol-Hidrazit Tiirevleri

Labouta ve ark. (1989) yaptiklari calismada bir seri bilesik sentezleyip
antimikrobiyal aktivite sonuglarin1 Escherichia coli, Staphylococcus aureus,
Klebsiella aerogens, Paracolon bacilli, Proteus vulgaris, Candida albicans karsi
incelemislerdir. Sentezlenen bilesikler arasinda 5K bilesigi 125 pg/mL MIK degeri
ile diger bilesiklere gore daha aktif bulunmustur.
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Sekil 37. 2-(1H-benz[d]imidazol-2-il)-N’-((5-nitrofuran-2-il)metilen)asetohidrazit Bilesiginin
Kimyasal Yapisi
Ayhan-Kilcigil ve ark. (1999) benzimidazol karboksilat ve karboksamit yapisi
iceren bir seri bilesik sentezleyip in vitro antimikrobiyal aktivite testlerini
degerlendirmislerdir. Sentezlenen bilesiklerden hidrazon yapisi iceren asagida
molekiil formiilii verilen bilesik, yapilan aktivite sonuglarinda 50 pg/mL MIK
degeri ile Candida albicans’a karsi referans ilag olan flukonazol ile ayni derecede
etki gostermistir.

Sekil  38. 2-(2-Klorofenil)-N’-(piridin-2-il-metil)-1H-benzo[d]imidazol-5-karbohidrazit
Bilesiginin Kimyasal Yapisi

El-Masry ve ark. (2000) aralarinda 3-(2-metilbenzimidazol-1-il)propiyonik asit
hidrazit tlirevide olan bir seri bilesik sentezlemis ve antimikrobiyal aktivite
sonuclarini degerlendirmislerdir. Yapilan ¢alismada gram pozitif bakteri olarak
Bacillus cereus, gram negatif bakteri olarak Escherichia coli, maya olarak
Saccharomyces cerevisae ve fungus olarak Aspergillus niger kullanilmustir.
Referans ilag olarakta gentamisin ve ampisilin uygulanmistir. Yapilan test
sonuglarina gore 3-(2-metilbenzimidazol-1-il)propiyonik asit hidrazit tiirevi
bilesiklerden 9a kodlu bilesik Bacillus cereus karsi etkili bulunurken diger suslara
karsi etkisiz oldugu bildirilmistir.

o
Y
Y
Cl
—
N CH

9a
Sekil 39.  N’-(2-klorobenziliden)-3-(2-metil-1H-benz[d]imidazol-1-il)propen  hidrazit
Bilesiginin Kimyasal Yapisi
Nofal ve ark. (2002a) aralarinda 1-metilbenzimidazol yapisi igeren bir seri bilesik
sentezleyip aktivitelerini incelemislerdir. Sentezlenen bilesiklerin hig¢biri Bacillus
subtilis e karst etkili bulunmadigi bildirilmistir. Aspergillus niger’e kars1 sadece
3b bilesiginin ¢ok az etkili oldugu saptanmustir.
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Sekil 40. N’(4-florobenziliden)-3-((1-metil-1H-benz[d]imidazol-2-il)Jamino)benzohidrazit
Bilesiginin Kimyasal Yapisi

Nofal ve ark. (2002b) anilinobenzimidazol tiirevi bilesikler sentezlemigler ve
antimikrobiyal aktivite sonuglar1 degerlendirmislerdir. Asagidaki bilesik Bacillus
subtilis’e gore referans ilag olan gentamisinden daha etkili bulunmustur.

Cl

cn,
N S
©: )—NH N—nH
N N-NH
%
CH,

Sekil 41. N’-(4-klorofenil)-2-(1-(4-((1-metil-1H-benzo[d]imidazol-2-il) amino) fenil) etiliden)
hidrazit-1-karbo tiyoamit Bilesiginin Kimyasal Yapis1

Rajora ve Srivastava (2009) 3-benzimidazolil -5- aril-2-pirazolin  -1-
karboksaldehit hidrazon tiirevi bilesikler sentezlemisler ve antimikrobiyal
aktivitelerini incelemiglerdir. Yapilan in vitro testler sonucunda sentezlenen
bilesiklerin aktivitelerinin umut verici oldugu bildirilmistir.

N Ar
CO<T
N

NNH,
-0 o Do
OCH, OCHj,

Ar: OOCH3 QOCH3

OCHs,
/CH3
N\
CH,

Sekil 42. 3-Benzimidazolil-5-aril-2-pirazolin-1-karboksaldehit Hidrazon Tiirevi Bilesiklerin
Kimyasal Yapisi

Ozkay ve ark. (2010), yaptiklari calismada 4-siibstitiie-benzaldehit-N-[4-(1H-
benzimidazol-2 il)fenil]hidrazon tiirevlerini elde etmisler ve bu bilesiklerin in
vitro antibakteriyel ve antifungal etkilerini degerlendirmislerdir. Yapilan aktivite
sonuglarinda ve SAR ¢aligsmasinda klor, brom ve metil grubu tasiyan bilesiklerin
daha aktif olduklar1 saptanmistir. Sentezlenen bilesiklerin bazi elektronik
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parametreleri hesaplanip, degerlendirilmistir. Yapilan ¢alismalar sonunda elektron
verme yetenegine sahip gruplarin daha etkili oldugu bulunmustur. Bu durumda
elektron veren gruplarin elektron yogunlugunu artirarak, mikroorganizmalar
tizerinde etki gosterdikleri agiklanmistir. Ancak ¢ok fazla elektron yogunlugunun
bakteri hiicrelerinden difiizyonu zorlastirdig1 ve aktivite kaybina neden oldugu
bildirilmistir. Bu nedenle bilesiklerin optimum elektron yogunluguna sahip olmasi
gerektigi sonucu elde edilmistir.

H

N 0
L~
N HN-N=

R
R=Cl, Br, CH,

Sekil 43. 4-Siibstitiiebenzaldehit N-[4-(1H-benzimidazol-2-il)fenillhidrazon Tiirevlerinin
Kimyasal Yapisi

Somani ve ark. (2010) mikro dalga sentez yontemi ile bir seri 2-
metilbenzimidazol halkas1 iceren bilesikler sentezlemisler ve bu bilesiklerin
antibakteriyal aktivitelerini Escherichia coli, Staphylococcus aureus, Salmonella
typhi ve Pseudomonas aeruginosa, suslari lizerinde incelemislerdir. Yapilan
aktivite sonuglarina gore para konumunda siibstitiient tasiyan 4d, 4e, 4f bilesikleri
test edilen biitiin bakterilere kars1 etkili bulunmustur.

N
S—cH;,
N
\\<O
HN—NAAr

4d: 3-metoksi-4-hidroksifenil

4e: 4-hidroksifenil

4f: 4-metoksifenil
Sekil 44. 2-Metilbenzimidazol Yapis1 Tasiyan Antibakteriyel Etkili Bilesiklerinin Kimyasal
Yapilan
Patil ve Goudgaon (2010) bir seri bilesik sentezlemis, antibakteriyal ve antifungal
aktivitelerini incelemislerdir. Yapilan ¢alisma sonucunda 3b ve 3d bilesiklerinin
Pseudomonas aeruginosa, Staphylococcus aureus ve Proteus vulgaris’e karsi, 3a
ve 3c bilesiklerinin ise Aspergillus niger ve Aspergillus flavus’a karsi iyi aktivite
gosterdigi bulunmustur.
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Sekil 45. Antimikrobiyal Etkili 3a, 3b, 3¢, 3d Bilesiklerinin Kimyasal Yapilar:

Ozkay ve ark. (2011) bir ¢alisma yapmuslar ve bir seri bilesik sentezlemislerdir.
Yapilan aktivite sonuglarmma gore 2010 yilinda yapilan g¢alismada yiiksek
antibakteriyel diisiik antifungal aktivite bulmalarma ragmen, 2011 yilindaki
calismada tam tersi sonu¢ elde ederek yiiksek antifungal diisiik antibakteriyel
aktivite bulmuslardir. Bu farkli aktivite sonuclarini da 2 faktor ile aciklamislardir.
Birincisi, bakteri ve fungus hiicre yapilar1 arasindaki fark, ikincisi ise sentezlenen
bilesiklere metilamin grubunun eklenmesidir. Bu grup elektron dagitma
yetenegine sahiptir boylece benzimidazol ve hidrazit gruplar1 arasindaki =«
elektronlarn  delokalizasyonunu engellemekte ve konjugasyon seviyesini
diisiirmektedir. Elektron delokalizasyonu ve konjugasyon lipofilite ile iliskilidir.
Bu yiizden 2010 yilinda yapilan ¢aligmada sentezlenen bilesikler daha lipofilik
olduklart icin antibakteriyel aktiviteleri daha yiiksek olurken, 2011 yilinda
sentezlenen bilesiklerde diisiik lipofiliteden dolay1 daha ytiksek antifungal aktivite
gosterdikleri bildirilmistir. 1a bilesigi Candida albicans ve Candida globrata’ya
kars1 ketakonazol ile esit aktivite gOstermistir. 1¢ ve 1d bilesikleri Candida
albicans’a karsi referans ilagtan 2 kat etkiliyken, Candida globrata’ya karsi
referans ilag ile ayn1 etkiyi gostermistir. Nitro grubu tasiyan 1b bilesigi ile siyano
grubu tastyan 1d bilesigi 25pug/mL MIK degeri ile MIK degeri 50 pg/mL olan
ketokonazolden 2 kat aktif oldugu yapilan aktivite sonuglarinda bulunmustur.

g/ N{I_Q_H{\)I—N
QN* )r

la=R: H

1b=R: NO2

1c=R: CF3

1d=R: CN

le=R: COOH
Sekil 46. 4-(1H-benzimidazol-2-il-aminometil)-N'-(4-siibstitiient benziliden)benzohidrazit
Tiirevlerinin Kimyasal Yapisi
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Cong ve ark. (2011) tarafindan yapilan ¢alismada klaritromisin tiirevi bilesikler
sentezlemigler ve eritromisine direngli ve eritromisine duyarli suslari tizerinde In
vitro antibakteriyel aktivite sonuglari degerlendirmislerdir. 16 ve 17 kodlu
bilesikler Staphylococcus pneumoniae’ye karst en aktif bilesikler oldugu
bildirilmistir. Buna ek olarak 17 kodlu bilesik eritromisine duyarli Staphylococcus
pneumoniae’ye (ATCC 49619) ve Staphylococcus aureus’a (ATCC 25923) karsi
en yuksek aktiviteyi gostermistir.

16= R: 4-metilfenil
17= R: 2-metoksifenil

Sekil 47. 4°’-0-(2-(4-Metil  fenil)-1H-benzimidazol-5-karbonil)  Hidrazin  karbonil
Klaritromisin ve 4°°-0-(2-(2-Metoksi Fenil)-1H-Benzimidazol-5-Karbonil) Hidrazin Karbonil
Klaritromisin Bilesiklerinin Kimyasal Yapis1

Ansari ve ark. (2011) yaptiklar1 ¢alismada bir seri N’-(arilmetiliden)-2-(2-metil-
1H-benzimidazol-1-il)asetohidrazit sentezlemisler, in vitro antibakteriyel ve
antifungal aktivitelerini incelemislerdir. Yapilan aktivite caligmalar1 sonucunda
para konumunda siibstitiient tagiyan bilesikler orto konumuna gore daha aktif
bulunmustur. Ozellikle para konumunda hidroksil ve klor tasiyan bilesikler
Staphylococcus aureus’a karst ampisilinle esit aktivite gosterdiklerini
bildirmislerdir. Ayn1 sekilde para konumunda hidroksil ve klor tagiyan bilesikler
amfoterisin B ile esdeger derecede etkin ¢ikmistir. Sentezlenen bilesikler gram
pozitif bakterilere karsi yiiksek aktivite gosterirken, Escherichia coli ve
Salmonella typhi’ye kars1 etkisiz bulunmustur.
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Sekil 48. N’-(Arilmetiliden)-2-(2-metil-1H-benzimidazol-1-il)asetohidrazitTiirevi Bilesiklerin
Kimyasal Yapisi
Mohammed ve ark. (2011) yaptiklar1 ¢alismada N'-(a-ariletiliden)-2-(1H-1,2,4-
triazol[2,3-a]benzimidazol-2-il siilfanil) asetohidrazit tiirevi bilesikler sentezleyip
Serratia marcescens (AUMCBS55), Pseudomonas aeruginosa (AUMC B73),
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Escherichia coli (AUMC B53), Staphylococcus aureus (AUMC B54), Bacillus
cereus (AUMCBS52) ve Micrococcus luteus (AUMC B112)’e karsi antibakteriyel
aktivitesi, Trichophyton rubrum, Candida albicans, Microsporum canis (AUMC
5451), Fusarium oxysporum, Aspergillus flavus ve Penicillium chrysogenum kars1
antifungal aktiviteleri incelenmislerdir. Yapilan aktivite sonuglarma gore
sentezlenen bilesikler etkisiz bulunmustur.

o

N S\)J\N,N\

Qb

R: H, Br, Cl, OCH;

Sekil 49. N'-(a-ariletiliden)-2-(1H-1,2,4-triazol[2,3-a]benzimidazol-2-il siilfanil) asetohidrazit
Tiirevi Bilesiklerinin Kimyasal Yapilan

R

Bassyouni ve ark. (2012) calismalarinda benzimidazol yapisi iceren oksadiazol ve
triazol tiirevi bilesikler sentezlemislerdir. Bu sentez asamasinda p-tolil-1H-
benzimidazol-2-karbo hidrazonoil siyaniir (2) ve 2-(1H-benzimidazol-2-il)-N-
hidroksi-2-(4-metilfenil-hidrazon)asetamit (3) ara bilesiklerini sentezleyip ayni
zamanda antimikrobiyal aktivite sonuglarini incelemislerdir. Inhibisyon zonlari
referans ila¢ ile karsilastirildiginda antimikrobiyal aktivitelerinin zayif oldugu
gOriilmiistiir.

N CN N '
NH
L O
N N-NH N  N-NH
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Sekil 50. p-Tolil-1H-benzimidazol-2-carbo hidrazoneil siyaniir ve 2-(1H-Benzimidazol-2-il)-
N-hidroksi-2-(4-metilfenil-hidrazon)asetamit Bilesiklerinin Kimyasal Yapilar:

Zhang ve ark. (2012) yaptiklar1 calismada asagidaki bilgiler 1s18inda bir seri
benzimidazol tiirevi bilesik sentezleyip dort gram pozitif, bes gram negatif ve iki
fungus tiirii lizerinde antimikrobiyal aktivite calismalarint yapmislardir.

e Hidrazit yapisi enzim ve proteinlerle hidrojen bag: gibi baglarla kolaylikla
bag kurabilir ve boylece bilesigin fizikokimyasal ve farmakinetik
ozelliklerini 1yilestirir.

e Bircok literatiirde alkil gruplarmin lipit-su partisyon katsayisini
diizenleyerek biyolojik potansiyelini arttirdigi kanitlanmistir.

e Halobenzil gruplarmin antimikrobiyal aktivitede O©nemli oldugu
bilinmektedir. Bu nedenle klorobenzil ve florobenzil yapist igeren
bilesikler sentezlenmistir.
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e Azol gruplarinin hidroklorit yapisina doniistiiriilmesi ile suda ¢oziintirligi
arttirarak antifungal ve antibakteriyel etkiyi arttirdigi kanitlanmustir.

Bu bilgiler 1s18inda sentezlenen bilesiklerden 6zellikle 11d kodlu olan bilesik
MRSA, Escherichia coli, Pseudomonas aeruginosa’ya karsi referans ilag olan
Klaritromisinden daha etkili oldugu bulunmustur.

HN ’
NHHN
l CH3
H;C _
HN N NTN
11d =n:9

Sekil 51. N?, N*°-Bis((1-desil-1H-benzoimidazol-2-il)metil)-3,4-dimetiltiyofen-2,5-dikarbo
hidrazit Bilesiginin Kimyasal Yapisi

Yurttas ve ark. (2013) ile birlikte 4-siibstitiient benzaldehit N-[1H-benzimidazol-
2-(4-metilfenil)-5(6)-il] hidrazon ve 4-siibstitiient benzaldehit N-[1H-
benzimidazol-2-(4-florofenil)-5(6)-il] hidrazon tiirevi bilesikler sentezleyip, In
vitro antimikrobiyal aktivite testlerini incelemislerdir. Sentezlenen bilesikler gram
negatif bakterilere ve funguslara kars1 gram pozitif bakterilere oranla daha etkili
oldugu bulunmustur. Sentezlenen bilesiklerin ¢ogu Enterococcus faecalis
tizerinde etki gosterirken, Staphylococcus aureus iizerinde etkisiz olduklari
bildirilmistir. 5a, 5b ve 5c¢ bilesiklerinin Klebsiella pneumoniae’ ye karsi en etkili
bilesikler oldugu gosterilmistir. 5¢ ve 5e bilesikleri 100 pg/mL MIK degeri ile
Pseudomonas aeruginosa’ya karsi referans ilag olan kloramfenikol ile ayn1 etkiye
sahiptir. Sentezlenen bilesikler Candida krusei’ye kars1 etkisiz bulunurken 5a, 5b,
5c, 5e, 59, 5m-0 bilesikleri Candida albicans iizerinde 5b,5¢, 5g, 50 bilesikleri
Candida globrata iizerinde etkili bulunmustur. Sentezlenen bilesikler ve
gosterdikleri aktivite incelendiginde benzimidazol halkasinin 2. konumundaki fenil
halkasinin para konumunda metil grubunun bulunmas: aktiviteyi arttirdig
gozlenmistir. Diger yandan da hidrazon yapisina bagli fenil halkasi iizerindeki
siibstitlientin de aktiviteyi etkiledigi bildirilmistir. Fenil halkasinin para
konumunda metoksi bulunan 5c bilesigi en etkili tiirev oldugu bildirilmistir.
Ayrica antifungal aktiviteye bakilinca nitro grubu igeren bilesiklerde daha yiiksek
aktivite saptandigi bildirilmistir.
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5a: R=CH; R'=H

5h: R=CH; R'=CHj

5c: R=CH3, R'=OCH,

Se: R=CH;, R'=Cl

Sm: R=F, R'=C1

5n: R=F, R'=F

50: R=F, R'=NO,
Sekil 52.  4-Siibstitiientbenzaldehit-N-[1H-benzimidazol-2-(4-siibstitiient  fenil)5(6)-
ilJhidrazon Tiirevlerinin Kimyasal Yapilari

Nevade ve ark. (2013) 2-merkaptobenzimidazol tiirevi bilesikler sentezlemis ve
Escherichia coli, Staphylococcus aureus, Candida albicans’e karsi aktivite
testlerini yapmislardir. 1, 3 ve 5 numarali bilesikler Staphylococcus aureus, ve
Escherichia coli’ ye kars1 etkin bulunmustur. Sentezlenen bilesikler arasinda 1 ve
5 nolu bilesikler Candida albicans’a kars1 en yiiksek aktiviteyi gosterdikleri

bildirilmistir.
-y
S (0]
i

N N-N=
\( A

1: R:C7H602
5: R=C,HNO;

Sekil 53. 2-(1H-benzimidazol-2-il-siilfanil)-N'-(4-{[(E)-(4-hidroksifenil) metiliden] amino}-5-
siilfanil-4, 5-dihidro-3H-1,2,4-triazol-3-il) asetohidrazit (1), 2-(1H-benzimidazol-2-il-siilfanil)-
N'-(4-{[(E)-(3-klorofenil)metiliden] amino}-5-siilfanil-4, 5-dihidro- 3H-1,2, 4-triazol-3-il)
asetohidrazit (3), 2-(1H-benzimidazol-2-il-siilfanil)-N'-(4-{[(E)-(3-nitrofenil) metiliden]
amino}-5-siilfanil-4, 5-dihidro- 3H-1,2,4-triazol-3-il) asetohidrazit (5) Bilesiklerinin Kimyasal
Yapilan

Desai ve Kotadiya (2014) yaptiklart ¢alismada N’-(1-(1H-benz[d]imidazol-2-
il)etiliden)-(aril)benzohidrazit tiirevi bilesikler sentezlemis ve bu sentezledikleri
bilesiklerden oksadiazol halkasi igeren bilesikler elde etmislerdir. Yaptiklar
calismada bu ara basamak {irlinlerinin de in vitro antimikrobiyal aktivitelerini
incelemislerdir. Bilesikler >1,000 ug/mL MIK degeri Staphylococcus aureus ve
Aspergillus niger 1,000 pg/mL MIK degeri ile de Pseudomonas aeruginosa,
Streptococcus pyogenes, Candida albicans ve Aspergillus clavatus’a kars1 zayif
etki gostermistir.
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Sekil 54. N’-(1-(1H-benz[d]imidazol-2-il)etiliden)-(aril) benzohidrazit Tiirevi Bilesiklerin
Kimyasal Yapilan

Desai ve ark. (2014) yaptiklar1 ¢alismada 2-piridon tiirevi bilesikler sentezlemek
i¢in 6nce N’-(1-(1H-benz[d]imidazol-2-il)etiliden-2-siyano asetohidrazit bilesigini
sentezlemisler ve antimikrobiyal aktivitesini incelemislerdir. Bir 6nceki ¢aligmada
oldugu gibi bu bilesiginde test edilen biitiin bakteri ve funguslara kars1 etkisinin
zayif oldugu bildirilmistir.

(0] CN

Sekil 55. N’-(1-(1H-benz[d]imidazol-2-il)etiliden-2-siyano asetohidrazit BilesiZine Ait
Kimyasal Yapi

Kahveci ve ark. (2014) yaptiklar1 ¢alismada 2-[5(6)-bromo-2-(4-bromobenzil)-
1H-benzimidazol-1-il]-N -[fenilmetilen]asetohidrazit tiirevi bilesikleri mikrodalga
yontemi ile sentezleyip antimikrobiyal etkinliklerini incelemislerdir. Sentezlenen
bilesikler test edilen biitiin suslara karsi referans ilaglara gore (ampisilin,
streptomisin, flukonazol) etkisinin zayif oldugu bildirilmistir.
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Sekil 56.  2-[5(6)-bromo-2-(4-bromobenzil)-1H-benzimidazol-1-il]-  N’-[fenilmetilen]
asetohidrazit Tiirevi Bilesiklerin Kimyasal Yapisi
El-kilany ve ark. (2015) yaptiklar1 c¢alismada (2-metil-benzimidazol-1-
il)asetohidrazid ile cesitli aldehitleri reaksiyona girmesiyle bir seri hidrazon tiirevi
bilesikler sentezleyip antibakteriyel aktivitelerini Agrobacterium tumefaciens,
Erwinia carotouora, Pseudomanas solanacearum ve Corynebacterium fascians’a
kars1 incelemislerdir. 4 nolu bilesigin sirasiyla 20, 25, 30,35 pg/mL MIK degeri
ile en aktif bilesik oldugu bulunmustur.
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Sekil 57. 2-(1H-benz[d]imidazol-1-il)-N’-(2-hidroksibenziliden) asetohidrazit Bilesiginin
Kimyasal Yapisi

Kumar ve ark. (2015) yaptiklar1 bir ¢calismada N-ariliden-2-(2,4-dikloro fenil)-1-
propil-1H-benz[d]imidazol-5-karbohidrazit tiirevi bilesikler sentezleyip, gram
pozitif (Staphylococcus aureus, Bacillus subtilis) ve gram negatif bakterilere
(Escherichia coli, Klebsiella pneumonia) karsi etkilerini in vitro testler ile
incelemislerdir. Ayrica bilesiklerin Aspergillus niger, Candida tropicalis,
Candida albicans, Penicillium notatum’a Kkarsi antifungal aktiviteleri
degerlendirmislerdir. Antibakteriyel aktivite i¢in ampisilin referans ilag olarak
kullanilmig, antifungal aktivite i¢in flukonazol referans ilag olarak kullanilmistir.
7p bilesigi 3.12 ng/mL MIK degeri ile antibakteriyel etkinligi, 6.25 pg/mL MIiK
degeri ile de antifungal etkinligi en yiiksek bilesik oldugu saptanmistir. Ayrica 79
bilesigi Escherichia coli’ye kars1 en yiiksek aktivite gosteren bilesiktir. 7d, 7f ve
7h bilesikleri Aspergillus niger’a karsi en yiiksek aktiviteyi gostermislerdir. Bu
sonuglara gore de hidroksil grubu ile birlikte 3. konumdaki veya meta
konumundaki brom siibstitiientin aktivite i¢in gerekli oldugu bildirilmistir. Ayrica
sentezlenen bilesiklerin ADME parametreleri incelenmis ve 7f bilesiginin
%88.54, 7p bilesiginin %80.85 degerleri ile en iyi absorbsiyon degerine sahip
oldugu bildirilmistir.
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7p= R=2-OH-5-Br
7g=R=4-Br
7d=R=2-F
7f=R=3-Br
7h=R=4-Me
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Sekil 58. N-ariliden-2-(2,4-dikloro fenil)-1-propil-1H-benz[d]imidazol-5-karbohidrazit
Tiirevlerinin Kimyasal Yapilar
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GERECLER

Kullanmilan Maddeler
Metil 4-formilbenzoat
Sodyum disiilfit
5-Kloro-1,2-fenilendiamin
5-Floro-1,2-fenilendiamin
Hidrazin hidrat
Tiyofen-2-karbaldehit

5-Metil-tiyofen-2-karbaldehit
5-Nitro-tiyofen-2-karbaldehit

Furan-2- karbaldehit

5-Metil-furan-2- karbaldehit
5-Nitro-furan-2- karbaldehit

Benzaldehit

2-Kloro benzaldehit
3-Kloro benzaldehit
4-Kloro benzaldehit
2,4-Dikloro benzaldehit
2-Nitro benzaldehit
3-Nitro benzaldehit
4-Nitro benzaldehit
2-Floro benzaldehit
3-Floro benzaldehit
4-Floro benzaldehit
2,4-Difloro benzaldehit
2-Metil benzaldehit
3-Metil benzaldehit
4-Metil benzaldehit
2-Metoksi benzaldehit
3-Metoksi benzaldehit
4-Metoksi benzaldehit
2,4-Dimetoksi benzaldehit
Dimetilformamid
Etanol
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: Merck, Almanya
: Merck, Almanya
: Merck, Almanya
. Alfa Aesar, Almanya
: Merck, Almanya
: Across, Almanya
: Merck, Almanya
: Merck, Almanya
: Merck, Almanya
: Sigma, Almanya
: Across, Almanya
: Merck, Almanya
: Merck, Almanya
: Merck, Almanya
: Merck, Almanya
: Merck, Almanya
: Merck, Almanya
: Merck, Almanya
: Merck, Almanya
. Alfa Aesar, Almanya
: Merck, Almanya
: Merck, Almanya
: Merck, Almanya
: Merck, Almanya
: Merck, Almanya
: Merck, Almanya
: Merck, Almanya
- Aldrich, Almanya
: Merck, Almanya
: Merck, Almanya
: Merck, Almanya
: Teknik, Tiirkiye



Petrol Eteri

Etil Asetat

Silikajel 60 F2s4 kapli aliiminyum ITK plag:
DMSO

MTT boyasi

Mueller Hinton Broth

Mueller Hinton Agar

Potato Dextrose Agar

RPMI 1640 Medium

Middle Brook 7H9 Broht Base

Middle Brook 7H10 Agar Base

Middle Brook OADC Growth Supplement
Gliserol

Resazurin sodium salt
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: Merck, Almanya

: Merck, Almanya

: Merck, Almanya

: Sigma, Almanya

: Sigma, Almanya

: Fluka, Almanya

: Merck, Almanya
:Biolife, italya

: Sigma, Almanya

: Sigma, Almanya

: Himedia, Hindistan
: Himedia, Hindistan
:Riedel de Haen, Almanya
:Sigma, Almanya



Kullanilan Cihazlar

Magnetik tabanli 1sitic1 karistirict

Elektronik terazi

Ultraviyole lambas1

Erime derecesi tayini cihazi

Infrared spektrofotometresi

Niikleer magnetik rezonans spektrometresi

Kiitle spektrometresi

Mikrodalga Sentez Reaktorii

Elemental Analiz Cihazi

Mikroplate reader

Den 1 Mc Farland Densitometer
Vortex

Biological Safety Cabinet

Etiv
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: Heidolph, MR 3003, Almanya
: Schimadzu, Libror EB-330 HU,

Japonya

: Camag, Cabinet, Isvigre

: Electrothermal, 9100 Digital,

Amerika Birlesik Devletleri

: Shimadzu, IR Prestige-21, Japonya
: Bruker, UltraShield 500 MHz,

Amerika Birlesik Devletleri

: Schimadzu, 8040 LC-MS-MS,

Japonya

:Anton  Paar, Monowave 300,

Avusturya

: Leco CHNS-932 analyser

Amerika Birlesik Devletleri

:Biotek, ABD

: Biosan, Letonya

:Wisemix, Kore

: Class Il TypeA2 (CHC-222A2-

06), Giiney Kore

: Heraeus, Almanya



YONTEMLER
Sentez Calismalar:

Metil 4-(5(6)-siibstitiie-1H-benzimidazol-2-il) benzoat (A1, A2) tiirevlerinin
sentezi (Yontem A)

Mikrodalga sentez reaktori viali (30 mL) igerisine metil 4-formilbenzoat (4.8 g,
0.03 mol), sodyum disiilfit (5.7 g, 0.03 mol) ve DMF (10 mL) konulmustur.
Reaksiyon karigimi mikrodalga sentez reaktdriinde 240 °C’de 10 bar basing
altinda 5 dakika tutulmustur. Bu siire sonunda karisim reaktorden cikartilarak
tizerine 5-kloro veya 5-floro-1,2-fenilendiamin (0.03 mol) ilave edilmis ve ayn
reaksiyon sartlar altinda 5 dakika daha mikrodalga i1simasina tabi tutulmustur.
Reaksiyon siiresi bitiminde {iriin buzlu suya dokiilerek ¢oktiiriilmiis, siiziildiikten
sonra bol su ile yitkanmis ve etonolden kristallendirilmistir.

R1 Na28205 / DMF N
N

COOMe
Al1-A2

R:CL F

Sekil 59. Metil 4-(5-Siibstitiie-1H-Benzimidazol-2-il)Benzoat Eldesi icin Reaksiyon Denklemi

4-(5(6)-siibstitiie-1H-benzimidazol-2-il) benzoik asid hidrazid tiirevierinin (B,
B2) sentezi (Yontem B)

Mikrodalga sentez reaktorii viali (30 mL) igerisine metil 4-(5-siibstitiie-1H-
benzimidazol-2-il) benzoat (0.02 mol), etanol (15 mL) ve hidrazin hidrat (5 mL)
ilave edilmistir. Reaksiyon karisimi1 mikrodalga sentez reaktoriinde 240 °C’de 10
bar basing altinda 10 dakika tutulmustur. Reaksiyon bitiminde iiriin buzlu suya
dokiilerek c¢oktiiriilmiis, siiziildiikten sonra bol su ile yikanmis ve etonolden
kristallendirilmistir.

B N NH,NH, / EtOH K N o
N . N NHNH,

H

B1-B2

Ri: CL F
Sekil 60. 4-(5-Siibstitiie-1H-benzimidazol-2-il)benzoik Asid Hidrazid Eldesi icin Reaksiyon
Denklemi
4-(5(6)-Siibstitiie-1H-benzimidazol-2-il) benzoik asit siibstitiie ariliden hidrazid
titrevlerinin (C1-C50) genel sentez yontemi (Yontem C)
Uygun 4-(5-siibstitiie-1H-benzimidazol-2-il)benzoik asid hidrazid tiirevi (0.001
mol) etonolde ¢oziindiiriilerek iizerine birkag damla asetik asit ile aldehit tiirevi

(0.001 mol) 1ilave edilmistir. Karisim geri g¢eviren sogutucu altinda 2 saat
1sitilmis, ¢oken kisim siiziilerek alinmis ve biitanolden kristallendirilmistir.
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C1-Ce6, C26-C31
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N HN-N—
H
C7-C25, C32-C50

Bilesik R1 X Ro R3 R4 Rs Bilesik Ri X Ro R3 R4 Rs
Cl Cl O H - - - C26 F O H - - -
C2 Cl O CHs - - - C27 F O CHs - - -
C3 Cl O NO: - - - C28 F O NO:2 - - -
C4 Cl s H - - - C29 F S H - - -
C5 Cl S CHs - - - C30 F S CHs - - -
C6 Cl S NO2 - - - C31 F S NO2 - - -
Cc7 cl - - H H H C32 Fo- - H H H
Cc8 cl - - Cl H H C33 F - - Cl H H
C9 cl - - H Cl H C34 F - - H Cl H
C10 cl - - H H Cl C35 F - - H H Cl
Cl1 cl - - Cl H Cl C36 F - - Cl H Cl
C12 cl - - NO2 H H C37 Fo- - NO2 H H
C13 cl - - H NO2 H C38 Foo- - H NO2 H
Cl4 cl - - H H NO2 C39 Foo- - H H NO2
C15 cl - - F H H C40 Fo- - F H H
C16 cl - - H F H Cc41 F - - H F H
C17 cl - - H H F C42 F - - H H F
C18 cl - - F H F C43 F - - F H F
C19 cl - - CHs H H C44 F - - CHs H H
C20 cl - - H CHs H C45 F - - H CHs H
c21 cl - - H H CHs C46 Fo- - H H CHs
Cc22 cl - - OCHs H H C47 Fo- - OCHs H H
Cc23 cl - - H OCHs H C48 F - - H OCHs H
C24 cl - - H H OCHs C49 F - - H H OCHs
C25 Cl - - OCHs H OCHs C50 F - - OCHs H OCHs

Sekil 61. Hidrazid Tiirevlerinin Eldesi i¢in Reaksiyon Denklemi
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ITK Calismalar: ve Rf Degerlerinin Saptanmasi

Anlatilan biitiin sentez ¢alismalarinda reaksiyonlarin kontrolii iITK uygulamalar
ile gerceklestirilmistir. Belli zaman araliklar1 ile deney balonlarindan alinan
numuneler ve sentezler de kullanilan baslangi¢ maddelerinin etanoldeki ¢ozeltileri
adsorban olarak seg¢ilen silikajel 60 Fzs4 kapli, 6nceden uygun ¢oziicii karisimlari
ile doyurulmus aliiminyum plaklara kilcal boru yardimiyla tatbik edilmis ve
hareketli fazlar igerisinde siiriiklenmesi saglanmistir. Lekelerin saptanmasinda,
ultraviyole 151831 (254 nm ve 366 nm) kullamlmistir. ITK sonucuna gore
reaksiyonlara son verilmis ya da devam edilmistir. Tez kapsamindaki her bir
sentezin kontrolii icin uygun ITK hareketli fazlari, farkli ¢oziicii karisimlari
denenerek bulunmustur. Yontem A ve B’de anlatilan sentezlerin kontrolii igin
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

Sentezlenen bilesiklerin erime noktalarinin (E.n) saptanmasi, toz edilen maddenin,
bir ucu agik kapiller borulara 2 cm kadar doldurularak Elektrotermal erime
noktasi tayini cihazinda yapilmig ve bulunan degerler diizeltilmemistir.

Kiitle Spektrumlariin Alinmasi
Tez kapsamindaki orijinal bilesiklerin kiitle spektrumlarr, numunelerin
metanoldeki ¢ozeltilerinin kiitle spektrometresine uygulanmasi sonucu alinmustir.

!H-NMR Spektrumlarinin Alinmasi

Tez kapsamindaki orijinal bilesiklerin 'H-NMR spektrumlari, 5 mg sentez
tiriiniintin 0.5 ml d6téryo dimetilsiilfoksid i¢cindeki ¢ozeltisinin, tetra metil silan’a
kars1 500 MHz’lik NMR spektrometresine uygulanmasi sonucu alinmustir.

13C-NMR Spektrumlarinin Alinmasi

Tez kapsamindaki orijinal bilesiklerin *C-NMR spektrumlari, 5 mg sentez
tirtintiniin 0.5 ml do6toéryo dimetilsiilfoksid igindeki ¢ozeltisinin, tetra metil silan’a
kars1 125 MHz’lik NMR spektrometresine uygulanmasi sonucu alinmustir.

IR Spektrumlarinin Alinmasi

Tez kapsamindaki orijinal bilesiklerin IR spektrumlari, yaklastk 10 mg
numunenin kati halde IR spektrofotometresi ATR atagmanina uygulanmasi
sonucu alinmaistir.

Elemental Analizlerin Gerceklestirilmesi

Mikrokapsiiller icerisinde 2 mg civarinda tam tartim alinmis numunelerin,
elemental analiz cihaz1 firininda yakilmasi ile bilesiklerin yapilarindaki C, H, N
elementlerinin yiizde oranlar1 hesaplanmustir.

Antimikrobiyal Aktivite Testi (Yontem D)

Antimikrobiyal aktivitenin belirlenmesinde Mikrodiliisyon Broth Testi (coklu
kuyucuklu plakalarda) kullanilmistir. Bu yontemde, mikroorganizmalarin test
edilen maddelere kars1 hassasiyetinin belirlenmesinde plastikten yapilmis “U” tipi
cukurlara sahip 96 kuyucuklu plakalar kullanilmistir. Kullanilacak bakteriler
(Staphylococcus aureus metisilline direngli  (SaMRSA) ATCC 700699,
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Escherichia coli O157:H7 enterohemorajik serotype (E.coli H7), Escherichia coli
ATCC 8739) Mueller Hinton Broth besiyerine, kullanilacak maya (Candida
albicans ATCC 24433) RPMI besiyerine inokule edilmis ve 37°C’ de 24 saat
inkiibe edilerek gecelik kiiltir hazirlanmistir. Kullanilacak Mycobacterium
smegmatis ATCC 14468 ise Middle Brook besiyerine inokule edilmis ve 37°C’ de
72 saat inkiibe edilerek gecelik kiiltiir hazirlanmigtir. Kullanilan mikroplakalarin
her bir kuyucuguna 100 pg/mL kimyasal madde diliisyonundan, 100 ug/mL Mc
Farland (0,5) olarak hazirlanmig bakteri siispansiyonu ve her bir kuyucugada 100
ul uygun besiyeri konulmustur. Her bir plakada kimyasal siispansiyonu
icermeyen, besiyeri kontrol kuyucugu ve bakteriyal siispansiyon kuyucugu da
bulunmaktadir. Plakalar 37°C’de 24 saat, Mycobacterium smegmatis ATCC
14468 icin ise 37°C’de 72 saat, inkiibe edilmistir. Inkiibasyon sonunda
kuyucuklarda iireme olup olmadiginin kontrolii i¢in her kuyucuga 20 pg/mL
rezasurin (Img/10mL) ¢o6zeltisi eklenmistir. Plakalar S.aureus, E.coli, E. coli H7,
Candida albicans igin 2 saat, Mycobacterium smegmatis ATCC 14468 i¢in 12
saat inkiibe edilmistir. Mikroplakalar, mikroplaka okuyucuda 590nm eksitasyon
560nm emisyon degerlerinde florometrik olarak okunmus ve MiKgo degerleri
belirlenmistir. (CLSI, 2006; Rodriguez-Tudela ve ark., 2008; CLSI, 2011).

Sitotoksik Aktivitenin Belirlenmesi (Yontem E)

Sitotoksisite ¢alismasi igin CCD 841 CoN (ATCC® CRL-1790™) saglikli kolon
hiicre hattt  kullanilmistir.  Hiicreler %10 fotal sigir  serumu, %l
penisillin/streptomisin, %1 L-glutamin ve %1 amfoterisin-B iceren RPMI-1640
besiyerinde, % 5 CO>’ li etiivde, % 95 bagil nem’ de 37°C’ de kiiltiir ortaminda
cogaltilmigtir. Kiiltlir kab1 %70 oraninda hiicre yogunluguna sahip oldugu zaman
(yaklasik 2-3 giin) alt kiiltlirlere ayrilarak biliylimesi saglanmis ve ¢ogaltilan
hiicrelerin bir kism1 -80 °C’ de stoklanarak ¢alismanin sonraki deneyleri igin
stoklanmustir.

Hiicre sayimlari

Sitotoksisite deneylerinde gerekli hiicre sayisiyla baslayabilmek igin flasklarda
bulunan hiicreler PBS ile yikanmistir. Kiiltlir kabiin biiytikliigline ve hiicrenin
yogunluguna bagli olarak, flaska 250-450 puL 1X tripsin konulmus, bir iki dakika
inkiibatorde bekletilerek hiicrelerin yapistiklar1 flasktan kalkmalar1 saglanmistir.
Tripsinin etkisini notralize etmek i¢in, kalkan hiicrelerin ilizerine hemen besiyeri
ilave edilerek, besiyeri-hiicre karigimi santrifiij tiipiine aktarilmistir. 1200 rpm’ de
5 dakika santrifiij sonrasinda, pelet {izerine yeni besiyeri eklenmis ve pipetleme
yaptlmistir. Asagidaki yontemler uygulanmadan o6nce hiicreler, tripan mavisi
soliisyonu ile boyanmis hiicre sayici cihaz (Cedex-Roche) ile sayilmistir.

MTT yontemi

MTT boyast 5 mg/mL olacak sekilde PBS (phosphate buffer saline) icinde
coziindiiriilerek stok ¢ozelti hazirlanmistir. 0,45um filtreden gegirilerek steril
edilmistir. Hazirlanan stok ¢dzelti -20°C’de 6 ay icinde kullanilmistir. 1:10
dilisyonla c¢alisma c¢ozeltisi taze hazirlanmistir. 96 kuyucuklu plakanin her
kuyucuguna 5x10° sayida ekilmis hiicreler iizerine, 1.95-1000 pg/ml
konsantrasyonlarda sentezlenen bilesikler uygulanmis, 24 saat inkiibasyondan
sonra her bir kuyucuga 0,1 ml MTT calisma c¢ozeltisi ilave edilmis ve
karbondioksit inkiibatoriinde 3-4 saat 37°C’de inkiibasyona birakilmistir. Bu siire
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sonunda plakalar alinarak, besiyerleri uzaklastirilmis ve 0,1 ml DMSO ilave
edilmistir.  Plakalardaki canli hiicre yogunlugunun absorbanslari mikroplaka
okuyucuda 540 nm dalga boyunda okunmustur (Reile ve ark., 1990). Bilesiklere
ait 1Cso degerleri GraphPad Prism Version 5 bilgisayar programi araciligi ile
hesaplanmustir.
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BULGULAR ve TARTISMA

Sentez Calismalar:

4-(5(6)-Kloro-1H-benzimidazol-2-il)metil benzoat (Al)
Cl N
TCLOroon
N
H

Yontem A’ya gore sentezlenmistir. Deneysel E.n: 227°C. Verim: % 82.

4-(5(6)-Floro-1H-benzimidazol-2-il)metil benzoat (A2)
F N
oo
N
H

Yontem A’ya gore sentezlenmistir. Deneysel E.n: 277.4°C. Verim: % 85.

R N
\>—©—000Me

N

H

TN H HSONa
R NHz — HQ) R ON-C
NH, NaO3;S NH
-H,0
H o E
|
R N\C/SO3Na H SO:Na
ae! LA
N+ — H COOMe
| .o
G COOMe N,
j —NaHSO3
R4 H
N R
\C,H _H2 1 N
N e S COOMe
H N
COOMe H

Sekil 62. Metil 4-(5(6)-Siibstitiie-1H-Benzimidazol-2-il) Benzoat Tiirevlerinin Eldesi igin
Onerilen Reaksiyon Mekanizmasi

4-(5(6)-Kloro-1H-benzimidazol-2-il)benzoik asid hidrazid sentezi (B1)

cl N o)
AP REW
N NHNH,

H

Yontem B’ye gore sentezlenmistir. Deneysel E.n: 283°C. Verim: % 81.
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4-(5(6)-Floro-1H-benzimidazol-2-il)benzoik asid hidrazid sentezi (B2)
F N o)
\
\CEN: C NHNH,
H
Yontem B’ye gore sentezlenmistir. Deneysel E.n: 247°C. Verim: % 89.

R N O
\
N C NHNH,
H
N
C—0O—CH
CE%@OCHmHzNNHQ—» CE@ ’

0
N\ Q ) H -CH;0H R N
i, OO e
N
H

Sekil 63. 4-(5(6)-Siibstitiie-1H-benzimidazol-2-il)Benzoik Asid Hidrazid Eldesi i¢in Onerilen
Reaksiyon Mekanizmasi

4-(5(6)-Kloro-1H-benzimidazol-2-il)-V’(furan-2-il metilen)benzohidrazit (C1)

Cl N O
\CEN\ C NHN=(}3[ @

H
Yontem C’ye gore sentezlenmistir. Deneysel E.n: 243.1°C. Verim: % 83.

IR (ATR) vmaks(cm™): 3182 (N-H gerilim bandi), 1662 (Amid C=0 gerilim
bandi), 1624-1421 (C=C ve C=N gerilim bandlar1), 854 (1,4-Disiibstitilye benzen
diizlem dis1 deformasyon bandz).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 6.66 (1H, s, Furan-CH), 6.96 (1H, d,
J=2.25 Hz furan-CH), 7.26 (1H, dd, J=8.35 ve J=2.25 Hz, CeHs-H), 7.65 (2H,
yayvan s, CsHs-H), 7.88 (1H, s, furan-CH), 8.08 (2H, d, J=8.00 Hz, CeHas-H),
8.31 (2H, d, J=8.00 CeH4-H), 8.37 (1H, s, N-CH), 11.93 (1H, s, NH-CO), 13.29
(1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 112.73, 114.18, 118.75, 119.21,
124.13, 127.01, 128.81, 130.68, 133.01, 134.87, 136.72, 138.27, 138.74, 141.11,
145.79, 149.88, 162.81.

Elemental analiz: C19H13CIN4O2, Hesaplanan (%): C, 62.56; H, 3.59; N, 15.36.
Bulunan (%):C, 62.48; H, 3.58; N, 15.39.

MASS (ES) m/z: 365.05 [% 100, M+1], 367.05 [% 31.50, M+3 ], 368.10 [%
6.55, M+4].
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Parameter
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 Nudeus

15 Acquired Size
16 Spectral Size

Value

C:/ Users/ hp/ Desktop/
NMR/ YOzkay-NMRs/
AYO-1Y.0ZKAY
13CNMR/ 1/ pdata/ 1/ 1r

Bruker Analytik GmbH
Administrator

CDCI3

2gpg30
2015-05-11T13:48:58

297.6
1024

125.76

30030.0
-2439.7

32768
32768

—162.8129

—149 8846
—145 7888

/138.2688

133.0066
130 6948
128 8077
-—127.0147
—124.1295

7
Com

—118.7530

—114.1840

2731
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190 180 170

160
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T
110

100
f1 (ppm)
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Sekil 66. Bilesik C1’e ait *C-NMR Spektrumu
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LCMSMS ANALIZ RAPORU

Sample Name :AYO1
Sample ID :
Data Filename : AYO1 _004.Icd
Method Filename  : deneme.lcm
Batch Filename : 1Q0Q.Icb
Vial # :1-8
Injection Volume  :1uL Sample Type  : Unknown
Date Acquired :30.05.2015 11:23:52  Acquired by . System Administrator
Date Processed :30.05.2015 11:33:54  Processed by  : System Administrator
Inten. (x1,000,000) 5
I L 1 s O X O S SO SO SO
[MS Spectrum]
[MS Spectrum]
# of Peaks 7
Raw Spectrum [4,128->4,128],(scan:[245->245])
Background [4,128->4,974],(scan:[245->295])
Base Peak m/z 365,05 (Inten : 7.716.740)
m/z Absolute Intensity Relative Intensity
109,75 633973 8,22
183,15 622790 8,07
186,95 521197 6,75
199,95 557064 7,22
365,05 7716740 100,00
367,05 2430750 31,50
368,10 505187 6,55
Event 1

Sekil 67. Bilesik C1’e ait Kiitle Spektrumu
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’(5-metil-furan-2-il-metilen)
benzohidrazit (C2)

cl N 0
\Oi\> < > /< O_ _CH
NHN=C 3
N i

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 271.5°C. Verim: % 73.

IR (ATR) vmaks(cm™): 3186 (N-H gerilim bandi), 1662 (Amid C=0 gerilim
bandi), 1620-1421 (C=C ve C=N gerilim bandlar1), 854 (1,4-Disiibstitilye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 2.37 (3H, s, -CH3), 6.29 (1H, d, J=2.4
Hz Furan-CH), 6.86 (2H, d, J=3.10 Hz furan-CH), 7.27 (1H, dd, J=8.45 Hz ve
J=1,25 Hz, C¢Hs-H), 7.70-7.65 (2H, m, CeHs-H), 8.09 (2H, d, J=8.30 Hz, CeHs-
H), 8.28 (H, s, N-CH), 8.32 (2H, d, J=8.25 Hz CsHs-H), 11.88 (H, s, NH-CO),
13.33 (1H, s, Benzimidazol-NH).

BBC-NMR (125 MHz) (DMSO-ds) 8(ppm): 13.99, 109.12, 116.13, 123.28,
126.99, 132.92, 134.92, 138.09, 140.68, 142.18, 142.73, 143.57, 144.54, 145.81,
148.32, 152.11, 155.19, 162.70.

Elemental analiz: C2H1sCIN4O2, Hesaplanan (%): C, 63.41; H, 3.99; N, 14.79.
Bulunan (%):C, 63.28; H, 3.98; N, 14.76.

MASS (ES) m/z: 379.10 [% 100, M+1], 380.10 [% 15.88, M+2 ], 381.05 [%
27.24, M+3].
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-0.0002

35—

Parameter Value B & A5938F R B
1 Data File Name C:/Users/ hp/ Desktop/ NMR/ m m amRS8 8 &
YOzkay-NMRs/ AYO-2 Y.Ozkay | aﬂ.ﬁ“/_ﬂ 4 ._/
1HNMR/ 1/ pdata/ 1/ 1r
2 Tite
3 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence zg30
7 Acquisition Date 2015-02-19T08:41:21
8 Modification Date
9 Temperature 2923
10 Number of Scans 16
11 Spectrometer 500.13
Frequency
12 Spectral Width 10964.9
13 Lowest Frequency -729.6
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
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Sekil 69. Bilesik C2’ye ait *H-NMR Spektrumu
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o mm mmTN L O OT O o
Parameter Value 3 22 238z o BoRn o 2 S8SRFIERF pr o
; g = " @wng & & TN = E R R B 2 o
1 Data File Name C:/Users/ hp/ Desktop/ o U 9IS o S oo =S =3 seoceofsaas = ]
ooy X |'E FE W2T T BT T S ToT
AYO-2 Y.Ozkay !
13CNMR/ 1/ pdata/ 1/ 1r
2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent CDCI3
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-02-19T08:51:05
8 Modification
Date
9 Temperature 293.0
10 Number of 512
Scans
11 Spectrometer 125.76
Frequency
12 Spectral Width  30030.0
13 Lowest -2439.7
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
|
1
|
x T b T ¥ T . T T T v T = T T = T T T v T T : T T T v T T T
210 200 190 180 170 180 150 140 130 120 110 100 70 50 40 30 10 0 -10
f1 (ppm)

-6 E+07

[F6E+07

F6E+07

F5E+07

F4E+07

F4E+07

F4E+07

F3E+07

[-2E+07

-2E+07

[~2E+07

F1E+07

FSE+06

-0

-SE+06

Sekil 70. Bilesik C2’ye ait 3C-NMR Spektrumu
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LCMSMS ANALIZ RAPORU

Sample Name :AYO2
Sample ID
Data Filename : AY0O2_006.lcd
Method Filename  : deneme.lcm
Batch Filename : 1Q0Q.Icb
Vial # :1-10
Injection Volume  :1uL Sample Type  : Unknown
Date Acquired :30.05.2015 11:44:53  Acquired by . System Administrator
Date Processed :30.05.2015 11:54:55  Processed by  : System Administrator
Inten. (x10,000,000) -
i T
[MS Spectrum]
# of Peaks 5
Raw Spectrum [5,109->5,109],(scan:[303->303])
Background [4,940->6,598],(scan:[293->391])
Base Peak m/z 379,10 (Inten : 14.228.912)
m/z Absolute Intensity Relative Intensity
110,20 982989 6,91
190,10 1290700 9,07
379,10 14228912 100,00
380,10 2259026 15,88
381,05 3876229 27,24
Event 1

Sekil 71. Bilesik C2’e ait Kiitle Spektrumu
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’(5-nitro-furan-2-il-metilen)
benzohidrazit (C3)

cl N 0
\Q\> < > { O _NO
N NHN=C 2
H a o\

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 301.4°C. Verim: % 78.

IR (ATR) vmaks(cm™): 3221 (N-H gerilim bandi), 1662 (Amid C=0O gerilim
bandi), 1641-1479 (C=C ve C=N gerilim bandlar1), 854 (1,4-Disiibstitilye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.28 (1H, d, J=8.55 Hz, CeHs-H),
7.32 (1H, d, J=2.60 Hz, Furan-CH), 7.70-7.66 (2H, m, CesHs-H), 7.82 (1H, d,
J=3.50 Hz, Furan CH), 8.12 (2H, d, J=7.80 Hz, Ce¢Hs-H), 8.33 (2H, d, J=8.10 Hz,
CeHs-H), 8.43 (H, s, N-CH), 12.40 (H, s, NH-CO), 13.32 (1H, s, Benzimidazol-
NH).

BC-NMR (125 MHz) (DMSO-ds) 8(ppm): 114.63, 115.49, 118.29, 120.77,

122.80, 126.62, 127.62, 128.52, 130.54, 132.92, 133.04, 135.74, 139.78, 145.72,
151.66, 151.95, 163.54.

Elemental analiz: C19H12CINsO4, Hesaplanan (%): C, 55.69; H, 2.95; N, 17.09.
Bulunan (%): C, 55.76; H, 2.94; N, 17.12.

MASS (ES) m/z: 410.05 [% 100, M+1], 411.05 [% 19.84, M+2 ], 412.00
[%32,67, M+3], 413.05 [%6,74, M+4].
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Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-3 Y.Ozkay
1HNMR/ 1/ pdata/ 1/ 1r
2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2930
7 Acquisition Date 2015-03-12709:10:07
8 Modification Date
9 Temperature 294.3
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -731.8
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
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Parameter

Data File
Name

Title
Origin
Owner
Solvent

Pulse
Sequence
Acquisition
Date

Modification
Date

Temperature

10 Number of

Scans

11 Spectrometer

Frequency

12 Spectral Width
13 Lowest

Frequency

14 Nudeus
15 Acquired Size
16 Spectral Size

Value

C:/Users/ hp/
Desktop/ NMR/
YOzkay-NMRs/ AYO-3
Y.Ozkay 13CNMR/ 1/
pdataf 1/ 1r

Bruker Analytik GmbH
Administrator

DMSO

zgpg30

2015-03-12T09:24:36

294.6
1280

125.76

30030.0
-2502.6

13C
32768
32768
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151.9506
151.6601
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/
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LCMSMS ANALIZ RAPORU

Sample Name :AYO3

Sample ID :

Data Filename : AY0O3 _001.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # 1 1-12

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
12:48:39 Administrator

Date Processed : 30.05.2015 Processed by : System
12:58:42 Administrator

Inten. (x4,000,000) -

[MS Spectrum]

# of Peaks 5

Raw Spectrum [5,582->5,650],(scan:[331->335])

Background [5,650->6,192],(scan:[335->367])

Base Peak m/z 410,05 (Inten : 6.210.352)

m/z Absolute Intensity Relative Intensity

182,65 457548 7,37

410,05 6210352 100,00

411,10 1232173 19,84

412,00 2028872 32,67

413,05 418523 6,74

Event 1

Sekil 75. Bilesik C3’e ait Kiitle Spektrumu
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-V’(tiyofen-2-il metilen)benzohidrazit (C4)
Cl N 0
O
F )

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 273.8°C. Verim: % 81.

IR (ATR) vmaks(cm™?): 3186 (N-H gerilim bandi), 1658 (Amid C=0O gerilim
bandi), 1620-1419 (C=C ve C=N gerilim bandlar1), 854 (1,4-Disiibstitliiye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.17 (1H, t, J=4.00 Hz tiyofen-CH),
7.27 (1H, d, J=8.40, CeHs-H), 7.51 (1H, d, J=3.00 tiyofen-CH), 7.70-7.66 (2H,
m, CsHs-H), 7.70 (1H, d, J=4.80 Hz tiyofen-CH), 8.11 (2H, d, J=8.10 Hz, CsHs-
H), 8.32 (2H, d, J=8.15 Hz, CeHs-H), 8.70 (H, s, N-CH), 11.96 (H, s, NH-CO),
13.31 (1H, s, Benzimidazol-NH).

BC-NMR (125 MHz) (DMSO-ds) §(ppm): 123.25, 123.89, 127.01, 128.38
128.80, 129.60, 131.61, 132.98, 135.88, 134.90, 138.91, 139.53, 142.06, 142.40,
143.64, 152.10, 162.76.

Elemental analiz: C19H13CIN4OS, Hesaplanan (%): C, 59.92; H, 3.44; N, 14.71,;
S, 8.42. Bulunan (%): C, 59.25; H, 3.43; N, 14.66; S, 8.41.

MASS (ES) m/z: 381 [% 100, M+1], 382.05 [% 23.73, M+2 ], 383.05 [%640.77,
M+3], 384.05 [% 8.39, M+4].
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Parameter value 3 & g 2NZRINTRED o - g
M -3 o W O OO M DD @ =1 =1
’ o s R S RREOAJFI=ZS & 2 2
1 Data File Name C:/Users/ hp/ Desktop/ NMR / b i @ L S S N o o ?
YOzkay-NMRs/ AYO-4 Y.OZKAY I | errt———
1HNMR/ 1/ pdata/ 1/ 1r
2 Title
3 Origin Bruker BioSpin GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2930
7 Acquisition Date 2015-03-11T10:01: 14
8 Modification Date
9 Temperature 294.4
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -731.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
|
_ﬂ
I
\\ | 4 -~
| C
A 1 J L ~
i [ H# i hid
3 iy T,
2 =] 222 238
S =1 S N3 NS=3
T T T ¥ T ¥ T y T T T T T X T X T X T X T ¥ T ¥ T X T X T
20 19 17 16 15 14 13 12 11 8 7 6 3 2 1 0 -1

10 3
f1 (ppm)
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Parameter

Data File
Name

Title

Origin
Owner
Solvent
Pulse
Sequence
Acquisition
Date

Modification

Date

Temperature
10 Number of

Scans

11 Spectrometer

Frequency

12 Spectral

Width

13 Lowest

Frequency

14 Nudeus
15 Acquired Size
16 Spectral Size

Value

C:f Users/ hpf
Desktop/ NMR/
YOzkay-NMRs/ AYO-4
Y.OZKAY 13CNMR/ 1/
pdata/ 1/ 1r

Bruker Analytk GmbH
Administrator
CDCI3

zgpg30

2015-03-11T11:16:12

294.7
1024

125.76
30030.0
-2439.7

13C
32768
32768

1627581

13493
142 0566

139.5270
138.9061

Z

_~131.6097

1288003
—127 0069

123 8944
1232538

N

40 4715
40 3044
40 2287
40.1376

/

39.8036
39,6367
39,4696

%
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LCMSMS ANALIZ RAPORU

Sample Name :AYO4

Sample ID :

Data Filename : AYO4_002.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-13

Injection c1lul Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by : System
12:59:11 Administrator

Date Processed : 30.05.2015 Processed by : System
13:09:14 Administrator

e

[MS Spectrum]

# of Peaks 4

Raw Spectrum [5,244->5,278],(scan:[311->313])

Background [5,278->5,650],(scan:[313->335])

Base Peak m/z 381,00 (Inten : 12.026.888)

m/z Absolute Intensity Relative Intensity

381,00 12026888 100,00

382,05 2853487 23,73

383,05 4903034 40,77

384,05 1009112 8,39

Event 1

Sekil 79. Bilesik C4’¢ ait Kiitle Spektrum
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’(5-metil-tiyofen-2-il metilen)

benzo hidrazit (C5)
N 0
@i\ NHN=C S\ CH,
Y v

Cl
H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 270.8°C. Verim: % 86.

IR (ATR) vmaks(cm™): 3305 (N-H gerilim bandi), 1639 (Amid C=O gerilim
bandi), 1589-1438 (C=C ve C=N gerilim bandlar1), 850 (1,4-Disiibstitliiye benzen
diizlem dig1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 2.35 (3H, s, -CH3), 6.99 (1H, d, J=
5.00 Hz tiyofen-CH), 7.26 (1H, dd, J=8.40 Hz ve J=1.55 Hz, tiyofen-CH), 7.59
(1H, d, J=7.95, CeHs-H), 7.70-7.65 (2H, m, CeHs-H), 8.09 (2H, d, J=8.25 Hz,
CeHs4-H), 8.31 (2H, d, J=8.25 Hz Ce¢Hs-H), 8.77 (H, s, N-CH), 11.83 (1H, s, NH-
CO), 13.27 (1H, s, Benzimidazol-NH).

BC-NMR (125 MHz) (DMSO-ds) &(ppm): 13.49, 124.21, 126.45, 128.04,
128.13, 128.20, 130.81, 131.07 132.34, 132.39, 133.00, 134.37, 137.69, 138.58,
140.09, 142.22. 151.57, 161.89.

Elemental analiz: C2oH15CIN4OS, Hesaplanan (%): C, 60.83; H, 3.83; N, 14.19;
S, 8.12. Bulunan (%):C, 63.61; H, 3.82; N, 14.16; S, 8.13.

MASS (ES) m/z: 395.05 [% 100, M+1], 396.10 [% 22.50, M+2 ], 397.05 [%
38.69, M+3], 398.10 [% 8.03, M+4].
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Parameter
1 Data File Name

Value
C:/ Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-5 Y.Ozkay
1HNMR/ 1/ pdata/ 1/ 1

—13.2712
~11.8329

—

—8.7726
—8.0868
=7 5886
7.2794
7.2763
7.2626
7.2595
65.9978
6.9878
—3.3412
25153
25118
2.5082
2.5046
25012
23511

{
;

L

2 g

0.89 —

=
226
| 233
136—=
098—=

092 —
237

2 Tite

3 Origin Bruker Analytik GmbH

4 Owner Administrator

5 Solvent DMSO

6 Pulse Sequence 2g30

7 Acquisition Date 2015-02-19T09:42:01

8 Modification Date

9 Temperature 298.0

10 Number of Scans 16

11 Spectrometer Frequency 500.13

12 Spectral Width 10964.9

13 Lowest Frequency -732.4

14 Nudeus 1H

15 Acquired Size 32768

16 Spectral Size 131072
T T v T y T 4 T
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~ T BN TLUo@E®OND OO N
Parameter Value o 2 ZEzE NS ESEE D HE2sSgRI Y 9
: & R REREREAERxEZ3IR SERofER=Z E
1 DataFile Name C:/Users/hp/Desktop/ el O S En T ANNRIZIESYE i e i Sl g - -6E+07
NMR/ YOzkay-NMRs/ M 1_. 1../_1/.fo .m. Rk E E ]
AYO-5 Y.Ozkay = rp— I
13CNMR/ 1/ pdata/ 1/ 1r
2 Title F6E+07
3 Origin Bruker BioSpin GmbH
4 Owner—— Administrator
5 Solvent CDCI3 -5E+07
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-02-19T10:22:16
8 Modification Tk
Date |
9 Temperature 298.0
10 Number of 512 F4E+07
Scans
11 Spectrometer 125.76
Frequency | 4E+07
12 Spectral Width  30030.0
13 Lowest -2511.1 i
Frequenc
%, Y F3E+07
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
I-2E+07
F2E+07
|
! +-2E+07
F1E+07
[FS5E+06
-0
[~-SE+06
v T v T T T T T v T T T b T ) T v T Al T X T o T b T X T L T T T T L T 4 T v T ¥ T ¥ T
210 200 150 180 170 160 150 140 130 120 110 ¢ nﬁoo ) 90 80 70 0 50 40 30 20 10 0 -10
1 (ppm
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LCMSMS ANALIZ RAPORU

Sample Name : AYO5

Sample ID :

Data Filename : AYO5 003.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # 1 1-14

Injection c1lul Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
13:09:43 Administrator

Date Processed : 30.05.2015 Processed by : System
13:19:45 Administrator

Inten. (xd,000,000) -

[MS Spectrum]

# of Peaks 4

Raw Spectrum [6,259->6,293],(scan:[371->373])

Background [6,259->6,665],(scan:[371->395])

Base Peak m/z 395,05 (Inten : 8.714.278)

m/z Absolute Intensity Relative Intensity

395,05 8714278 100,00

396,10 1961042 22,50

397,05 3371516 38,69

398,10 699366 8,03

Event 1
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’(5-nitrotiyofen-2-il metilen) benzo

hidrazit (C6)
Cl N 0
\OiN\ NHN=C S\ NO,
v e

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 314.4°C. Verim: % 80.

IR (ATR) vmaks(cm™?): 3215 (N-H gerilim bandi), 1660 (Amid C=0O gerilim
band1), 1629-1436 (C=C ve C=N gerilim bandlar1), 854 (1,4-Distibstitilye benzen
diizlem dis1 deformasyon bandi).

IH-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.59 (1H, dd, J=8.50 Hz ve J=2.0 Hz,
CeHs-H), 7.59 (1H, d, J=3.80 Hz tiyofen-CH), 7.66-7.64 (2H, m, CeHs-H), 7.69
(H, s, N-CH), 8.10 (2H, d, J=6.75 Hz, CsHs-H), 8.13 (1H, d, J=4.20 Hz tiyofen-
CH), 8.31 (2H, d, J=8.30 Hz, CsH4-H).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 123.31, 123.36, 125.76, 127.06,
127.88, 128.12, 128.99, 130.23, 130.98, 132.47, 133.35, 134.38, 141.90, 147.11,
152.05, 162.53.

Elemental analiz: C19H12CINsO3S, Hesaplanan (%): C, 53.59; H, 2.84; N, 16.45;
S, 7.53. Bulunan (%):C, 53.40; H, 2.83; N, 16.47; S, 7.55.

MASS (ES) m/z: 426 [% 100, M+1], 427 [% 18.47, M+2 ], 428 [% 36.09, M+3],
428.95 [% 6.34, M+4].
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Parameter
1 Data File Name

Value

C:/ Users/ hp/ Desktop/ NMR/ YOzkay-NMRs/ AYO-6 Y.Ozkay
1HNMR/ 1/ pdata/ 1/ 1

—8.7125

—8.0900

—7.5992
72798
72759
7.2628
7.2588
25113
25078
75042
25006
2.4971
-0.0002

t

!

—

-

—

100
132

2 Title

3 Origin Bruker BioSpin GmbH

4 Owner Administrator

5 Solvent DMSO

6 Pulse Sequence 2930

7 Acquisition Date 2015-02-19T10:46:23

8 Modification Date

9 Temperature 298.0

10 Number of Scans 16

11 Spectrometer Frequency 500.13

12 Spectral Width 10964.9

13 Lowest Frequency -734.6

14 Nudeus 1H

15 Acquired Size 32768

16 Spectral Size 131072
T ¥ T ¥ T v T T T T X T )
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Parameter Value
1 Data File Name C:/Users/ hp/
Desktop/ NMR/
YOzkay-NMRs/ AYO-6
Y.Ozkay 13CNMR/ 1/
pdata/ 1/ 1r
2 Tite
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent CDCI3
6 Pulse zgpg30
Sequence
7 Acquisition 2015-02-19T12:03:19
Date
8 Modification
Date
9 Temperature 298.0
10 Number of 1024
Scans
11 Spectrometer 125.76
Frequency
12 Spectral Width 30030.0
13 Lowest -2439.7
Frequency
14 Nudleus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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LCMSMS ANALIZ RAPORU

Sample Name : AYO6

Sample ID :

Data Filename : AYO6_004.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-15

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
13:20:14 Administrator

Date Processed : 30.05.2015 Processed by : System
13:30:16 Administrator

[MS Spectrum]

# of Peaks 7

Raw Spectrum [6,394->6,462],(scan:[379->383])

Background [6,462->6,733],(scan:[383->399])

Base Peak m/z 426,00 (Inten : 4.278.605)

m/z Absolute Intensity Relative Intensity

102,45 424682 9,93

110,45 243642 5,69

182,60 303467 7,09

426,00 4278605 100,00

427,00 790321 18,47

428,00 1544081 36,09

428,95 271243 6,34

Event 1
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N’-benziliden-4-(5(6)-kloro-1H-benzimidazol-2-il) benzohidrazit (C7)

Cl N o)
T4
NHN=C
N H@

H
Yontem C’ye gore sentezlenmistir. Deneysel E.n: 259.3°C. Verim: % 84.

IR (ATR) vmaks(cm™?): 3207 (N-H gerilim bandi), 1662 (Amid C=0 gerilim
band1), 1624-1419 (C=C ve C=N gerilim bandlar1), 850 (1,4-Distibstitilye benzen
diizlem dis1 deformasyon bandi).

IH-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.27 (1H, dd, J=8.50 Hz ve J=1.75
Hz, CeHs-H), 7.47 (3H, m, CeHs-H), 7.69-7.65 (2H, m, CeHs-H), 7.76 (2H, d,
J=6.55 Hz, CeH4-H), 8.12 (2H, d, J=8.25 Hz, CsHa-H), 8.32 (2H, d, J=8.30 Hz,

CeHs4-H), 8.50 (H, s, N-CH), 11.98 (H, s, NH-CO), 13.29 (1H, s, Benzimidazol-
NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 122.72, 126.46, 127.08, 128.29,

128.78, 130.09, 132.45, 134.19, 134.39, 139.40, 143.94, 148.05, 151.56, 151.58,
162.39.

Elemental analiz: Co1H1sCIN4O, Hesaplanan (%): C, 67.29; H, 4.03; N, 14.95.
Bulunan (%):C, 67.35; H, 4.02; N, 14.90.

MASS (ES) m/z: 375.10 [% 100, M+1], 376.10 [% 24.32, M+2 ], 377.10 [%
31.71, M+3], 378.15 [% 7.56, M+4].
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Parameter
1 Data File Name

Value
C:/ Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-7 Y.Ozkay
1HNMR/ 1/ pdata/ 1/ 1

—13.2927

11.9866

8.5094
8.3357

j&.ﬁ)lgl
‘[8‘1325
8.1160
77609
\7 6563
7 4986
7 4867
74718
74581
7.2826
7.2792
7.2656
7.2621

3.3862

25144
25107
2.5071

2 Tite
3 Origin Bruker BioSpin GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2g30
7 Acquisition Date 2015-02-19T12:51:01
8 Modification Date
9 Temperature 298.0
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -731.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072 |
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O n s wN

9

10 Number of

Parameter
Data File Name C:/ Users/ hp/

Title

Origin
Owner
Solvent
Pulse
Sequence
Acquisition
Date

Modification

Date

Temperature

Scans

11 Spectrometer

Frequency

12 Spectral Width
13 Lowest

Frequency

14 Nucleus
15 Acquired Size
16 Spectral Size

Value

Desktop/ NMR/
YOzkay-NMRs/ AYO-7
Y.Ozkay 13CNMR/ 1/
pdata/ 1/ 1r

Bruker Analytik GmbH
Administrator
CcDCl3

zgpg30

2015-02-19T714:05:40

298.0
1024

125.76

30030.0
-2508.3

13C
32768
32768

-=162.3909

1515837
151.5609
~=148.0519
~=143.9441
~=139.3974

~134,1935

o

_~128.2870
—126 4566

—122.7230

39.9350
39.8570
39.7680
39.6910

|

et
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LCMSMS ANALIZ RAPORU

Sample Name - AYO7

Sample ID :

Data Filename : AYO7_007.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # 01-11

Injection c1lul Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
11:55:25 Administrator

Date Processed : 30.05.2015 Processed by : System
12:05:26 Administrator

o ssmom

[MS Spectrum]

# of Peaks 5

Raw Spectrum [5,819->5,887],(scan:[345->349])

Background [5,887->6,496],(scan:[349->385])

Base Peak m/z 375,10 (Inten : 7.823.721)

m/z Absolute Intensity Relative Intensity

122,55 437542 5,59

375,10 7823721 100,00

376,10 1902738 24,32

377,10 2481235 31,71

378,15 591166 7,56

Event 1
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(2-klorobenziliden)benzohidrazit (C8)

Cl N ¢} Cl
[ Y,
N NHN=C
H

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 187.8°C. Verim: % 72.

IR (ATR) vmaks(cm™?): 3219 (N-H gerilim bandi), 1664 (Amid C=0 gerilim
band1), 1595-1442 (C=C ve C=N gerilim bandlar1), 848 (1,4-Distibstitilye benzen
diizlem dis1 deformasyon bandi).

IH-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.27-7.30 (1H, m, CeHs-H), 7.47 (2H,
m, CsHa-H), 7.61-7.55 (2H, m, CeHs-H), 7.73-7.78 (1H, m, CsHs-H), 8.05-8.07
(1H, m, CeHa-H), 8.14 (2H, d, J=8.00 Hz, CsH4-H), 8.33 (2H, d, J=8.00 Hz, CsHa-
H), 8.91 (1H, s, N-CH), 12.22 (1H, s, NH-CO), 13.32 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 111.73, 113.38, 118.97, 120.86,
120,89, 122.88, 123.61, 127.03, 127.40, 128.15, 128.92, 130.44, 132.07, 132.11,
133.18, 134.37, 144.43.

Elemental analiz: C2:H14CIoN4O, Hesaplanan (%): C, 61.63; H, 3.45; N, 13.69.
Bulunan (%):C, 61.42; H, 3.44; N, 13.71.

MASS (ES) m/z: 409 [% 100, M+1], 411 [% 67.52, M+3 ], 412 [% 14.18, M+4],
413 [% 11.43, M+5].
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Parameter value 2% & To8f 2885322338 S g
1 Data File Name C:/ Users/ hp/ Desktop/ NMR / m m m w m W m m m m Wm M m mm m m m
YOzkay-NMRs/ AYO-8 Y.OZKAY \/ | | ] it
1HNMR/ 1/ pdata/ 1/ 1r
2 Tite
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2g30
7 Acquisition Date 2015-03-11T08:31:45
8 Modification Date
9 Temperature 294.2
10 Number of Scans 16
11 Spectrometer 500.13
Frequency
12 Spectral Width 10964.9
13 Lowest Frequency -731.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
o'
\ | |
L
Bl % !
o IO ey
g = & SH& 5838
a Lo S N v
T T * T ¥ T ¥ T y T T T T X T X T ) T X T X ¥ T
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w 23 UL LS mo
Parameter Value ) 2R mRmTA me oo B R
= S S8¥S9 @& an moomnfnomn
1 DataFile Name C:/Users/ hp/ Desktop/ o I3 Sgsn = o= AR IR EoR-RER
NMR/YOzkay-NMRs/ = S S o 22FSYRAEA
AYO-8Y.OZKAY 13 | =SSN0 20 17 B e
CNMR/ 1/ pdata/ 1/ 1r
2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent CDCI3
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-03-11T09:48:09
8 Modification
Date
9 Temperature 294.6
10 Number of 1024
Scans
11 Spectrometer 125.76
Frequency
12 Spectral Width  30030.0
13 Lowest -2439.7
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
|
[
]
1
|
I, |
! 1 7 !
x T b T ¥ T T T " T 2 T = T ¥ T € T . T T T T : T T T T T
210 200 190 180 170 180 150 140 130 120 110 100 70 50 40 30 10 -10
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LCMSMS ANALIZ RAPORU

Sample Name - AYO8

Sample ID :

Data Filename : AYO8_005.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-16

Injection c1lul Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
13:30:45 Administrator

Date Processed : 30.05.2015 Processed by : System
13:40:47 Administrator

[MS Spectrum]

# of Peaks 8

Raw Spectrum [7,274->7,342],(scan:[431->435])

Background [7,308->7,680],(scan:[433->455])

Base Peak m/z 409,00 (Inten : 5.763.328)

m/z Absolute Intensity Relative Intensity

102,20 298291 5,18

110,25 1156491 20,07

122,60 318687 5,53

130,45 720806 12,51

409,00 5763328 100,00

411,00 3891160 67,52

412,00 817508 14,18

413,00 658943 11,43

Event 1
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(3-klorobenziliden)benzohidrazit (C9)

Cl

Cl N o)
O
NHN=C
N H

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 286.8°C. Verim: % 88.

IR (ATR) vmaks(cm™?): 3186 (N-H gerilim bandi), 1662 (Amid C=0 gerilim
band1), 1624-1419 (C=C ve C=N gerilim bandlar1), 850 (1,4-Distibstitilye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.27 (1H, yayvan s, Ce¢Ha-H), 7.52
(1H, s, CeHs-H), 7.51 (1H, s, CeHas-H), 7.61 (1H, yayvan s, CsHs-H), 7.72-7.77
(2H, m, CeHs-H), 7.82 (1H, s, CeHs-H), 8.12 (2H, d, J=8.20 Hz, C¢Hs-H), 8.32
(2H, d, J=8.30 Hz, Ce¢Has-H), 8.49 (1H, s, N-CH), 12.13 (1H, s, NH-CO), 13.30
(1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 113.38, 118.94, 123.61, 126.33,
126.81, 126.89, 127.01, 128.90, 130.26, 131.24, 133.11, 134.16, 134.74, 137.01,
140.71, 146.83, 163.05.

Elemental analiz: C21H14CI2N4O, Hesaplanan (%):C, 61.63; H, 3.45; N, 13.69.
Bulunan (%):C, 61.45; H, 3.46; N, 13.73.

MASS (ES) m/z: 409 [% 100, M+1], 411 [% 58.64, M+3 ], 412 [% 11.86, M+4],
413 [% 7.85, M+5].
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Parameter
1 Data File Name

Value
C:/ Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-09 Y.Ozkay
1HNMR/ 1/ pdata/ 1/ 1

133072

—12.1289
8.4795
83375
8.3209
8.1314
8.1150
78191
77764
77253
77190
76095
75200
75120
7 4958
72741
25188
25153
25116
2 5080
25044

j
|
%

L

-
—

093 —
R =
200—
=

1 too—=

100
0.95
213
106

2 Tite

3 Origin Bruker Analytik GmbH

4 Owner Administrator

5 Solvent DMSO

6 Pulse Sequence 2g30

7 Acquisition Date 2015-02-26T10:45:22

8 Modification Date

9 Temperature 298.0

10 Number of Scans 16

11 Spectrometer Frequency 500.13

12 Spectral Width 10964.9

13 Lowest Frequency -731.0

14 Nudeus 1H

15 Acquired Size 32768

16 Spectral Size 131072
T T T g T 4 T y
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Parameter Value
1 Data File Name C:/Users/hp/ Desktop/
NMR/ YOzkay-NMRs/
AYO-09 Y.Ozkay

13NMR/ 1/ pdata/ 1/ 1r

Title
Origin Bruker Analytik GmbH
Owner Administrator

CDCl3

Pulse Sequence zgpg30

2

3

4

5 Solvent
6

7 Acquisition Date 2015-02-26T10:52:27
8

Modification
Date
9 Temperature 298.0
10 Number of 1024
Scans
11 Spectrometer 125.76
Frequency
12 Spectral Width  30030.0
13 Lowest -2439.7
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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——128 8991
~—~126.8093
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LCMSMS ANALIZ RAPORU

Sample Name - AYO9
Sample ID :
Data Filename : AY0O9_007.lcd
Method : deneme.lcm
Filename
Batch Filename  : 1Q0Q.Icb
Vial # :1-18
Injection c1lul Sample Type : Unknown
Volume
Date Acquired : 30.05.2015 Acquired by : System
13:51:44 Administrator
Date Processed : 31.05.2015 Processed by : System
12:20:14 Administrator
Inten. (x1,000,000) .
B T SO S [ S S
[MS Spectrum]
# of Peaks 7
Raw Spectrum [7,173->7,274],(scan:[425->431])
Background [7,139->7,782],(scan:[423->461])
Base Peak m/z 409,00 (Inten : 5.831.669)
m/z Absolute Intensity Relative Intensity
109,80 461685 7,92
122,55 366237 6,28
183,05 352076 6,04
409,00 5831669 100,00
411,00 3419868 58,64
412,00 691574 11,86
413,00 457575 7,85
Event 1
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(4-klorobenziliden)benzohidrazit (C10)

Cl N (0]
T~ O
NHN=C Cl
N H

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 280.1°C. Verim: % 80.

IR (ATR) vmaks(cm™?): 3199 (N-H gerilim bandi), 1662 (Amid C=0 gerilim
band1), 1627-1487 (C=C ve C=N gerilim bandlar1), 850 (1,4-Distibstitiilye benzen
diizlem dig1 deformasyon bandi).

IH-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.28 (1H, d, J=8.45 Hz, CeHs-H),
7.55 (2H, d, J=8.45 Hz, CeHa-H), 7.66-7.70 (2H, s, CeHs-H), 7.79 (2H, d, J=8.45
Hz, CsHa-H), 8.12 (2H, d, J=8.30 Hz, CsHa-H), 8.32 (2H, d, J=8.30 Hz, CeHa-H),
8.48 (1H, s, N-CH), 12.06 (1H, s, NH-CO), 13.31 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 123.24, 127.01, 128.86, 129.25,
129.44, 133.07, 133.70, 134.92, 135.08, 139.92, 140.47, 145.05, 147.20, 152.11,
162.95.

Elemental analiz: C21H14CI2N4O, Hesaplanan (%):C, 61.63; H, 3.45; N, 13.69.
Bulunan (%):C, 61.51; H, 3.44; N, 13.67.

MASS (ES) m/z: 409 [% 100, M+1], 411.05 [% 64.25, M+3 ], 412.05 [% 13.19,
M+4], 413 [% 9.56, M+5].
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12.0688
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25169
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Parameter Value
Data File Name C:/ Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-10 Y.Ozkay
1HNMR/ 1/ pdata/ 1/ 1r
2 Tite
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2g30
7 Acquisition Date 2015-02-26T08:57:28
8 Modification Date
9 Temperature 295.1
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -730.1
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
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Parameter Value 2 2 8 2@ 52 =snsE 3RS
a = 8 & 38 3 & EREEE B3 T
1 Data File Name C:/Users/hp/Desktop/ 3 & g 8 B R A seeskazs
NMR/ YOzkay-NMRs/ | B4 k s S
AYO-10 Y.Ozkay
13CNMR/ 1/ pdata/ 1/
ir
2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent CDCI3
6 Pulse Sequence zgpg30
7 Acquisition 2015-02-26T09:07:55
Date
8 Modification
Date
9 Temperature 295.4
10 Number of 1024
Scans
11 Spectrometer 125.76
Frequency
12 Spectral Width 30030.0
13 Lowest -2439.7
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768 I
[
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LCMSMS ANALIZ RAPORU

Sample Name :AYO010

Sample ID :

Data Filename : AYO010 _008.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-19

Injection c1lul Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
14:02:12 Administrator

Date Processed : 31.05.2015 Processed by : System
14:46:06 Administrator

1ten (40.000000) -

[MS Spectrum]

# of Peaks 5

Raw Spectrum [7,071->7,105],(scan:[419->421])

Background [4,601->8,458],(scan:[273->501])

Base Peak m/z 409,00 (Inten : 11.884.205)

m/z Absolute Intensity Relative Intensity

109,55 762733 6,42

409,00 11884205 100,00

411,05 7635989 64,25

412,05 1566986 13,19

413,00 1135676 9,56

Event 1
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(2,4-diklorobenziliden)benzohidrazit

(C11)
Cl< : N : o) Cl
\
N NHN:I%_<E :)— Cl

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 176.5°C. Verim: % 83.

IR (ATR) vmaks(cm™?): 3269 (N-H gerilim bandi), 1656 (Amid C=0 gerilim
bandi), 1583-1467 (C=C ve C=N gerilim bandlar1), 852 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

IH-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.27 (1H, dd, J=8.55 ve J=1.95 Hz,
CsHs-H), 7.55 (1H, d, J=8.50 Hz, Ce¢H3-H), 7.64-7.69 (2H, m, CeH4-H), 7.74 (1H,
d, J=1.90 Hz, CeHs-H), 8.05 (1H, d, J=8.50 Hz, CsHs-H), 8.13 (2H, d, J=8.30 Hz,
CeHs-H), 8.32 (2H, d, J=8.30 Hz, C¢Hs-H), 8.85 (1H, s, N-CH), 12.25 (1H, s, NH-
CO), 13.30 (1H, s, Benzimidazol-NH).

3C-NMR (125 MHz) (DMSO-ds) 8(ppm): 123.24, 123.30, 123.39, 124.91,
124.93, 124.95, 127.03, 128.54, 128.58, 128.90, 129.88, 131.15, 133.22, 133.25,
134.40, 134.52, 134.58, 135.65, 143.35, 152.09, 162.94.

Elemental analiz: C21H13CIsN4O, Hesaplanan (%):C, 56.84; H, 2.95; N, 12.63.
Bulunan (%):C, 56.92; H, 2.96; N, 12.66.

MASS (ES) m/z: 444.95 [% 100, M+1], 446 [% 30.37, M+3 ], 447 [% 43.14,
M+4], 448 [% 8.53, M+5].
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Parameter value 3 2 I oR SReZeEnE¥s & ENans 2
L] o u T TLLInNenSS n =—9S99 =]
1 Data File Name C:/Users/ hp/ Desktop/ NMR / « = B e R A o
YOzkay-NMRs/ AYO-11Y.Ozkay | [ NI et [V
1HNMR/ 1/ pdata/ 1/ 1r
2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2930
7 Acquisition Date 2015-03-12T12:34:51
8 Modification Date
9 Temperature 298.0
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -731.6
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
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Parameter Value
1 Data File Name C:/Users/hp/ Desktop/
NMR/ YOzkay-NMRs/

AYO-11Y.0zkay
13CNMR/ 1/ pdata/ 1/

ir

2 Title
3 Origin Bruker BioSpin GmbH
4 Owner Administrator
5 Solvent CDClI3
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-03-12T14:07:22
8 Modification

Date
9 Temperature 298.0
10 Number of 1280

Scans
11 Spectrometer  125.76

Frequency
12 Spectral Width 30030.0
13 Lowest -2439.7

Frequency
14 Nudeus 13C

15 Acquired Size 32768
16 Spectral Size 32768

1520869
1356501
1345789
1345214
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128 9042
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1249100
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k123 2901
L123 2405
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LCMSMS ANALIZ RAPORU

Sample Name :AYO11

Sample ID :

Data Filename :AYO11_001.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # 1 1-20

Injection c1lul Sample Type : Unknown

Volume

Date Acquired : 02.06.2015 Acquired by  : System
08:09:42 Administrator

Date Processed : 02.06.2015 Processed by : System
08:19:44 Administrator

Inten. (x4,000,000)

504

404

w01
00 0 B0 IR0 200 250 B0 250 A0 O B0 IO N0 450 0 4B0 S0 K0 B0 5BO m:

[MS Spectrum]

# of Peaks 5

Raw Spectrum [8,120->8,154],(scan:[481->483])
Background [8,120->8,222],(scan:[481->487])
Base Peak m/z 444,95 (Inten : 5.485.639)
m/z Absolute Intensity Relative Intensity
443,00 5476846 99,84
444,95 5485639 100,00
446,00 1666136 30,37
447,00 2366684 43,14
448,00 467775 8,53
Event 1
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(2-nitrobenziliden)benzohidrazit (C12)

Cl N O O,N
Sha Ve NN
NHN=C
H H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 274.8 °C. Verim: % 81.

IR (ATR) vmaks(cm™): 3209 (N-H gerilim bandi), 1622 (Amid C=0O gerilim
band1), 1564-1442 (C=C ve C=N gerilim bandlar1), 862 (1,4-Distibstitilye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.27 (1H, dd, J=8.55 Hz ve J=1.85
Hz, CeHs-H), 7.67-7.72 (3H, m, Ce¢Hs-H), 7.78-7.85 (2H, m, CsHs-H), 8.10-8.18
(5H, m,CgHs-H), 8.34 (2H, d, J=8.20 Hz, CeHs-H), 8.93, (1H, s, N-CH), 12.35
(1H, s, NH-CO), 13.30 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 125.15, 125.23, 127.01, 128.28,
128.45, 128.96, 129.16, 129.88, 131.21, 132.59, 133.24, 134.21, 134.36, 134.45,
143.72, 148.73, 149.33, 152.08, 159.05, 163.10

Elemental analiz: C21H14CINsO3, Hesaplanan (%):C, 60.10; H, 3.36; N, 16.68.
Bulunan (%):C, 60.22; H, 3.35; N, 16.72.

MASS (ES) m/z: 420.05 [% 100, M+1], 421.10 [% 22.42, M+2 ], 422.10 [%
31.62, M+3], 423.05 [% 6.83, M+4].
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Parameter Value 2 i 22 2%z 3323 5 meg

; & ] M Mmoo B mo o o mo=n
1 Data File Name mo\u_rn_wmmﬂ\_.s ﬁM\O)ﬂmMSW\%MMm o o o Ehag e oy waaan

Ezzm\p\awa\:a Y I | IS~ = I~
2 Title
3 Origin Bruker BioSpin GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2930
7 Acquisition Date 2015-02-26T12:22:34
8 Modification Date
9 Temperature 298.1
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -727.0
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
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I N NZ? T SeEmmouNLISanYSSNE®
Parameter Value S EE5F S GEERECERERE2588R¢E
2 & 8 54T R $RRNGRAELS828I8SAS
1 DataFieName mxﬁmmmﬁuﬁmma\%\ 25 HT2 F RSARAMSARASSRRRRRAY
Y S W TS i T ferginibnidnibniniindaniriindinsiniiniin
e Bsm i T TN T N
13CNMR/ 1/ pdata/ 1/ 1r
2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent CDCI3
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-02-26T13:37:36
8 Modification
Date
9 Temperature 298.5
10 Number of 1024
Scans
11 Spectrometer 125.76
Frequency |
12 Spectral Width  30030.0
13 Lowest -2439.7
Frequency 1
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
1
b
T T . T T T T T T T T T T T T T T T T
210 200 150 180 170 160 150 140 130 120 110 100 90 10 -10
ft (ppm)
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LCMSMS ANALIZ RAPORU

Sample Name :AYO12

Sample ID :

Data Filename :AY0O12_001.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-5

Injection c1lul Sample Type : Unknown

Volume

Date Acquired : 29.05.2015 Acquired by : System
16:31:03 Administrator

Date Processed : 31.05.2015 Processed by : System
10:12:17 Administrator

Inten. (x4,000,000) .
0‘0‘\“\\\“““““““

[MS Spectrum]

[MS Spectrum]

# of Peaks 9

Raw Spectrum [6,158->6,192],(scan:[365->367])

Background [6,564->7,883],(scan:[389->467])

Base Peak m/z 420,05 (Inten :

7.621.905)

m/z Absolute Intensity Relative Intensity

102,05 381172 5,00

110,05 977738 12,83

158,95 495963 6,51

166,95 461720 6,06

183,00 673898 8,84

420,05 7621905 100,00

421,10 1708581 22,42

422,10 2410140 31,62

423,05 520353 6,83

Event 1
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(3-nitrobenziliden)benzohidrazit (C13)

Cl< i N : o) NO,
\ 4@
NHN=C
N H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 332.6 °C. Verim: % 76.

IR (ATR) vmaks(cm™): 3219 (N-H gerilim bandi), 1662 (Amid C=0O gerilim
bandi), 1631-1419 (C=C ve C=N gerilim bandlar1), 852 (1,4-Distibstitilye benzen
diizlem dig1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.27 (1H, d, J=8.50 Hz, CeH3-H),
7.64-7.70 (2H, m, CeHs-H), 7.77 (1H, t, J=7.95 Hz, CeHs-H), 8.13 (2H, d, J=8,05
Hz CeHs-H), 8.19 (1H, d, J=7.65 Hz,CsHs-H), 8.28 (1H, d, J=8.10 Hz, CeHs-H),
8.33 (2H, d, J=8.00 Hz, CsHs-H), 8.58 (1H, d, J=8.00 Hz, C¢H4-H), 8.60 (1H, s,
N-CH), 12.27 (1H, s, NH-CO), 13.31 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 118.56, 121.44, 124.83, 127.03,
128.96, 130.98, 133.20, 133.22, 133.94, 134.58, 136.61, 146.07, 148.72, 148.75,
163.16.

Elemental analiz: C21H14CINsO3, Hesaplanan (%):C, 60.10; H, 3.36; N, 16.68.
Bulunan (%):C, 60.28; H, 3.37; N, 16.71.

MASS (ES) m/z: 420.05 [% 100, M+1], 421.10 [% 21.31, M+2 ], 422.05 [%
32.87, M+3], 423.05 [% 7.45, M+4].
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Parameter value = 2 2 hHEasSEoe noaaw 2 3 g
- ™ o~ k=3 TNOMS BTN T ©0 r - o
1 Data File Name C:/ Users/ hp/ Desktop/ NMR / ) o 2 mMNNom Ty SN p T ]
YOzkay-NMRs/ AYO-13 Y.Ozkay/ | | el TV | 7
1/pdata/ 1/ 1r
2 Tite
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2g30
7 Acquisition Date 2015-03-10T08:22:57
8 Modification Date
9 Temperature 293.8
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -731.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
“x
|
_ i _
1
\/'\( ~J
b H e
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=] 3 PSR IR P g
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Parameter Value m M m mm W m W m m m M L
1 Data File Name C:/Users/ hp/Desktop/ ] 2rem moIRI oS
NMR/ YOzkay-NMRs b MG R T NSk T Y
><owm<.0w§< m.\ _ YN L
CNMR/ 1/ pdata/ 1/ 1r
2 Title
3 Origin Bruker Analytik GmbH FAER07
4 Owner Administrator
5 Solvent CDCI3
6 Pulse Sequence zgpg30
7 Acquisition 2015-03-10T09:41:22 -3E+07
Date
8 Modification
Date
9 Temperature 294.2
10 Number of 1024 l2E+07
Scans
11 Spectrometer 125.76
Frequency
12 Spectral Width 30030.0
13 Lowest -2439.7 l2E+07
Frequency
14 Nudeus 13C
15 Acquired Size 32768 i
16 Spectral Size 32768
2E+07
| |
F1E+07
|
| |
| |
| FS5E+06
1 _ |

¥ T ¥ T T T T T T ¥ T " T 4 T b T 14 T ¥ T v T v T T T
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LCMSMS ANALIZ RAPORU

Sample Name :AYO13
Sample ID :
Data Filename : AY0O13_010.lcd
Method : deneme.lcm
Filename
Batch Filename  : 1Q0Q.Icb
Vial # 0 1-21
Injection :1luL Sample Type : Unknown
Volume
Date Acquired : 30.05.2015 Acquired by : System
14:23:11 Administrator
Date Processed : 31.05.2015 Processed by : System
14:55:03 Administrator
sml,Mm) -
ot 1 A L N N I
[MS Spectrum]
[MS Spectrum]
# of Peaks 12
Raw Spectrum [6,361->6,394],(scan:[377->379])
Background [6,394->7,071],(scan:[379->419])
Base Peak m/z 420,05 (Inten :
3.048.692)
m/z Absolute Intensity Relative Intensity
100,70 452303 14,84
102,15 393766 12,92
109,70 478363 15,69
122,45 306037 10,04
130,10 348871 11,44
167,10 162576 5,33
183,05 164010 5,38
186,80 180343 5,92
420,05 3048692 100,00
421,10 649584 21,31
422,05 1001973 32,87
423,05 227209 7,45
Event 1
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(4-nitrobenziliden)benzohidrazit (C14)

Cl N O
N\
N NHN=C NO

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 289 °C. Verim: % 73.

IR (ATR) vmaks(cm™?): 3199 (N-H gerilim bandi), 1658 (Amid C=0O gerilim
band1), 1631-1419 (C=C ve C=N gerilim bandlar1), 850 (1,4-Distibstitilye benzen
diizlem dig1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.27 (1H, d, J=8.50 Hz, CeH3-H),
7.65-7.68 (2H, m, CeHs-H), 8.01 (2H, d, J=7.40 Hz, CeHs-H), 8.14 (2H, d,
J=7.40 Hz, CsHs-H), 8.33 (4H, m, CsHs-H), 8.58 (1H, s, N-CH), 12.25 (1H, s,
NH-CO), 13.26 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 123.37, 124.54, 127.04, 128.52,
128.96, 129.05, 130.02, 133.24, 134.52, 141.04, 145.99, 148.37, 152.10, 163.18.

Elemental analiz: C21H14CINsO3, Hesaplanan (%):C, 60.10; H, 3.36; N, 16.68.
Bulunan (%):C, 60.29; H, 3.37; N, 16.73.

MASS (ES) m/z: 420.05 [% 100, M+1], 421.10 [% 21.02, M+2 ], 422.05 [%
32.02, M+3], 423.05 [% 5.79, M+4].
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Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/
YOzkay-NMRs/ AYO-14
Y.Ozkay 1HNMR/ 1/ pdata/ 1/
ir
2 Title
3 Origin Bruker BioSpin GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence zg30
7 Acquisition Date 2015-03-12T14:23:13
8 Modification Date
9 Temperature 298.0
10 Number of Scans 16
11 Spectrometer 500.13
Frequency
12 Spectral Width 10964.9
13 Lowest Frequency -729.6
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
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Parameter

-

2 Tite

3 Origin
4 Owner
5 Solvent
6
7

Pulse Sequence

Acquisition
Date

8 Modification

Date

9 Temperature

10 Number of
Scans

11 Spectrometer

Frequency

12 Spectral Width

13 Lowest
Frequency

14 Nudeus

15 Acquired Size
16 Spectral Size

Value

Data File Name C:/Users/ hp/ Desktop/

NMR/ YOzkay-NMRs/
AYO-14Y.0Ozkay
13CNMR/ 1/ pdata/ 1/
ir

Bruker Analytik GmbH
Administrator

CDCl3

zgpa30
2015-03-12T15:36:56

298.0
1024

125.76

30030.0
-2439.7

13C
32768
32768

~=163.1756

—152.0964

—145.9940

448189
129.0536
128 9608
128 5234

—124.5438

1233700
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LCMSMS ANALIZ RAPORU

Sample Name :AYO14

Sample ID :

Data Filename :AY0O14 011.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # 0 1-22

Injection c1lul Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
14:33:41 Administrator

Date Processed : 31.05.2015 Processed by : System
14:43:43 Administrator

70men. (4,000,000) .

[MS Spectrum]

[MS Spectrum]

# of Peaks 4

Raw Spectrum [6,361->6,394],(scan:[377->379])

Background [6,394->7,714],(scan:[379->457])

Base Peak m/z 420,05 (Inten :

7.152.836)

m/z Absolute Intensity Relative Intensity

420,05 7152836 100,00

421,10 1503558 21,02

422,05 2290671 32,02

423,05 414326 5,79

Event 1
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(2-florobenziliden)benzohidrazit (C15)

Cl N o) F
G 9,
N NHN=C
H H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 251.1 °C. Verim: % 70.

IR (ATR) vmaks(cm™?): 3219 (N-H gerilim bandi), 1662 (Amid C=0 gerilim
bandi), 1631-1421 (C=C ve C=N gerilim bandlar1), 854 (1,4-Distibstitilye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.27 (1H, d, J=8.45 Hz, Ce¢Hs-H),
7.33 (2H, m, CeH4-H), 7.52 (1H, m, CeH4-H), 7.70-7.66 (2H, m, CsHs-H), 7.99
(1H, t, J=7.30 Hz, CeHs-H), 8.13 (2H, d, J=8.10 Hz, C¢Hs-H), 8.33 (2H, d, J=8.10
Hz, CeHs-H), 8.74 (1H, s, N-CH), 12.12 (1H, s, NH-CO), 13.33 (1H, s,
Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 116.44, 116.60, 122.25, 122.33,
123.28, 125.46, 125.49, 126.83, 127.04, 128.87, 132.09, 132.61, 133.13, 134.27,
134.69, 139.71, 141.20, 141.23, 152.11, 162.88.

Elemental analiz: C21H14CIFN4O, Hesaplanan (%):C, 64.21; H, 3.59; N, 14.26.
Bulunan (%):C, 64.35; H, 3.58; N, 14.22.

MASS (ES) m/z: 393.05 [% 100, M+1], 394.10 [% 24.50, M+2 ], 395.05 [%
34.15, M+3], 396.10 [% 6.86, M+4].
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2
3
4
5
6
7
8

9

Parameter
Data File Name

Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification
Date

Temperature

10 Number of

Scans

11 Spectrometer

Frequency

12 Spectral Width
13 Lowest

Frequency

14 Nudeus

15 Acquired Size
16 Spectral Size

Value

C:/Users/ hp/ Desktop/
NMR/ YOzkay-NMRs/
AYO-15 Y.OZKAY
13CNMR/ 1/ pdata/ 1/ 1r

Bruker Analytik GmbH
Administrator

CDClI3

zgpg30
2015-03-13T09:55:48

294.9
1024

125.76

30030.0
-2439.7

13C
32768
32768

—162 8843

—152.1141

/

141.2268
141.1986
~=139.7086

34.6877
/1

127 0355
125 4884
123.2824
-=122.2483

J
7
Y

1166021
116.4381
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LCMSMS ANALIZ RAPORU

Sample Name : AYO15

Sample ID :

Data Filename :AY0O15 012.Icd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # 1 1-23

Injection :1luL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by : System
14:44:12 Administrator

Date Processed : 31.05.2015 Processed by : System
14:54:14 Administrator

Inten. (x1,000,000) 5

[MS Spectrum]

[MS Spectrum]

# of Peaks 9

Raw Spectrum [6,394->6,496],(scan:[379->385])

Background [6,394->7,545],(scan:[379->447])

Base Peak m/z 393,05 (Inten :

4.758.096)

m/z Absolute Intensity Relative Intensity

101,00 731204 15,37

102,00 368896 7,75

109,85 504990 10,61

122,75 349591 7,35

130,65 315284 6,63

393,05 4758096 100,00

394,10 1165693 24,50

395,05 1624994 34,15

396,10 326392 6,86

Event 1
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(3-florobenziliden)benzohidrazit (C16)

Cl< : N : O F
\ 4@

NHN=C

N H

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 247.4 °C. Verim: % 73.

IR (ATR) vmaks(cm™?): 3211 (N-H gerilim bandi), 1660 (Amid C=0 gerilim
bandi), 1627-1419 (C=C ve C=N gerilim bandlar1), 852 (1,4-Disiibstitliiye benzen
diizlem dig1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.29 (2H, m, CsHs-H, CsHs-H),7.58
(3H, m, CeHa-H), 7.74-7.66 (2H, m, CeH4-H), 8.12 (2H, m, J=8.10 Hz, C¢Hs-H),
8.33 (2H, d, J=8.10 Hz, CeHs-H), 8.49 (1H, s, N-CH), 12.11 (1H, s, NH-CO),
13.31 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 113.46, 113.64, 117.30, 117.47,
124.01, 127.01, 128.89, 131.39, 131.45, 133.10, 134.76, 147.15, 152.11, 152.13,
161.93, 163.03, 163.88.

Elemental analiz: Co1H14CIFN4O, Hesaplanan (%):C, 64.21; H, 3.59; N, 14.26.
Bulunan (%):C, 64.39; H, 3.59; N, 14.27.

MASS (ES) m/z: 393.05 [% 100, M+1], 394.10 [% 20.93, M+2 ], 395.05 [%
29.94, M+3], 396.10 [% 7.24, M+4].
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Parameter value 2 = gIomz g gIessoge a 3
i ~ £ERA2ZT K BARRBRR8R A bl
1 Data File Name C:/Users/ hp/ Desktop/ NMR / = = G GO 03 G M P P Pt M P P PN o o~
YOzkay-NMRs/ AYO-16 Y.Ozkay | SN N ey
1HNMR/ 1/ pdata/ 1/ 1r
2 Title
3 Origin Bruker BioSpin GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2g30
7 Acquisition Date 2015-03-10T12:12:17
8 Modification Date
9 Temperature 294.3
10 Number of Scans 16
11 Spectrometer 500.13
Frequency
12 Spectral Width 10964.9
13 Lowest Frequency -731.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
A "
S
a2 J J J
|
A Bl S _
- i trid
T i i el
= = SHR B o~
T T T ¥ T ¥ T y T T T T X T X T ) T X T X T T T ¥ T ¥ T X T X T
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f1 (ppm)
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Parameter Value
1 Data File C:/Users/ hp/
Name Desktop/ NMR/

YOzkay-NMRs/ AYO-16
Y.OZKAY 13 CNMR/ 1/

pdata/ 1/ 1r
2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse zgpg30
Sequence

7 Acquisition 2015-03-10T13:30:42
Date

8 Modification
Date

9 Temperature 294.8
10 Number of 1024

Scans

11 Spectrometer 125.76
Frequency

12 Spectral Width 30030.0

13 Lowest -2439.7
Frequency

14 Nudeus 13C

15 Acquired Size 32768
16 Spectral Size 32768

163 8752
163.0276
1619317

o

152.1349
152.1088
—147.1514
134.7595
133.1002
131.4548
131.3887
117 4668
1172971
113 6405
113 4607

/

~—123.9975

1288920
—127.0139

2
L
N

¥ T ¥ T T T T
210 200 190 180

F4E+07

[-3E+07

[F2E+07

F2E+07

F2E+07

[1E+07

-SE+06
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LCMSMS ANALIZ RAPORU

Sample Name : AYOL16

Sample ID :

Data Filename : AY016_013.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # 1 1-24

Injection c1lul Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
14:54:43 Administrator

Date Processed : 30.05.2015 Processed by : System
15:04:45 Administrator

Inten. (x,000,000)

393

102

10

1 183
o
00-7 T T T T T T T T T T T T T T T T T T T
1000 1250 1500 1750 2000 250 2500 2150 3000 3250 3500 370 4000 4250 4500 4750 5000 5250 5500 5750 mz

[MS Spectrum]
[MS Spectrum]
# of Peaks 10
Raw Spectrum [6,293->6,327],(scan:[373->375])
Background [6,259->7,883],(scan:[371->467])
Base Peak m/z 393,05 (Inten :

6.902.510)
m/z Absolute Intensity Relative Intensity
102,00 811684 11,76
109,90 579300 8,39
122,45 621482 9,00
130,35 600115 8,69
167,05 410565 5,95
183,00 623281 9,03
393,05 6902510 100,00
394,10 1444903 20,93
395,05 2066730 29,94
396,10 499634 7,24
Event 1

Sekil 127. Bilesik C16’ya Ait Kiitle Spektrumu
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4-(5(6)-kloro-1H-benzimidazol-2-il)-N’-(4-florobenziliden)benzohidrazit (C17)

Cl N o)
T«
N NHN=C @—F

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 284.6 °C. Verim: % 78.

IR (ATR) vmaks(cm™?): 3203 (N-H gerilim bandi), 1662 (Amid C=0 gerilim
bandi), 1627-1419 (C=C ve C=N gerilim bandlar1), 854 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.32 (3H, m, CeHs-H, CsHa-H), 7.65
(2H, m, CeHas-H), 7.83 (2H, m, CsHas-H), 8.11 (2H, d, J=8.15 Hz, CsHs-H), 8.32
(2H, d, J=8.15 Hz, Ce¢Hs-H), 8.49 (1H, s, N-CH), 12.02 (1H, s, NH-CO), 13.31
(1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 116.34, 116.51, 123.12, 123.30,
127.00, 128.85, 129.78, 129.84, 131.35, 131.37, 133.01, 134.89, 147.40, 148.94,
152.13, 162.67, 162.91, 164.64.

Elemental analiz: C21H14CIFN4O, Hesaplanan (%):C, 64.21; H, 3.59; N, 14.26.
Bulunan (%):C, 64.45; H, 3.59; N, 14.27.

MASS (ES) m/z: 393.05 [% 100, M+1], 394.10 [% 24.36, M+2 ], 395.10 [%
34.61, M+3], 396.10 [% 6.94, M+4].
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Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-17 Y.Ozkay 1
HNMR/ 1/ pdata/ 1/ 1r

10 3
f1 (ppm)

2 Tite
3 Origin Bruker BioSpin GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence zg30
7 Acquisition Date 2015-03-10T09:50:46
8 Modification Date
9 Temperature 294.1
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -731.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
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Parameter

Data File
Name

Title
Origin
Owner
Solvent

Pulse
Sequence
Acquisition
Date

Modification
Date

Temperature

10 Number of

Scans

11 Spectrometer

Frequency

12 Spectral Width
13 Lowest

Frequency

14 Nudleus

15 Acquired Size
16 Spectral Size

Value

C:/Users/ hp/
Desktop/ NMR/
YOzkay-NMRs/ AYO-17
Y.Ozkay 13 CNMR/ 1/
pdata/ 1/ 1r

Bruker Analytk GmbH
Administrator

CDCI3

2gpa30

2015-03-10T11:06:29

294.4
1024

125.76

30030.0
-2439.7

13C
32768
32768

_/-164,63%

162.9077
162 6651

e

—152.1324
—148.9433
147 3992

133.0093

é

129 8434
129.7763
128 8456

~=127.0017
-=123.1207

€

116 5138
116.3390

T b T
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T T
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LCMSMS ANALIZ RAPORU

Sample Name : AYO17

Sample ID :

Data Filename : AYO17_014.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # 1 1-25

Injection c1lul Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by : System
15:05:14 Administrator

Date Processed : 30.05.2015 Processed by : System
15:15:15 Administrator

Inten. (1,000,000)

[MS Spectrum]

[MS Spectrum]

# of Peaks 8

Raw Spectrum [6,124->6,192],(scan:[363->367])

Background [6,090->7,748],(scan:[361->459])

Base Peak m/z 393,05 (Inten :

7.302.072)

m/z Absolute Intensity Relative Intensity

102,00 513191 7,03

109,65 1194724 16,36

182,90 404848 5,54

186,95 393202 5,38

393,05 7302072 100,00

394,10 1778657 24,36

395,10 2527301 34,61

396,10 507015 6,94

Event 1

Sekil 131. Bilesik C17’ye Ait Kiitle Spektrumu
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(2,4-diflorobenziliden)benzohidrazit
(C18)

Cl< : N : O F
\
N NHN=IgI—<E >—F

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 254.5 °C. Verim: % 76.

IR (ATR) vmaks(cm™?): 3228 (N-H gerilim bandi), 1664 (Amid C=0 gerilim
bandi), 1616-1421 (C=C ve C=N gerilim bandlar1), 852 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.26 (2H, m, Ce¢Hs-H, CgHa-H), 7.38-
7.42 (1H, m, CsHs-H), 7.70-7.66 (2H, m, CsHas-H), 8.01 (1H, m, CsHs-H), 8.12
(2H, d, J=8.15 Hz, CeHs-H), 8.32 (2H, d, J=8.15 Hz, CsHs-H), 8.68 (1H, s, N-
CH), 12.11 (1H, s, NH-CO), 13.31 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 104.79, 104.99, 105.20, 113.10,
113.26, 119.11, 119.20, 123.27, 127.03, 128.38, 128,43, 128.85, 133.13, 134.63,
140.46, 152.06, 152.09, 162.86.

Elemental analiz: C21H13CIF2N4O, Hesaplanan (%):C, 61.40; H, 3.19; N, 13.64.
Bulunan (%):C, 61.25; H, 3.18; N, 13.60.

MASS (ES) m/z: 411.05 [% 100, M+1], 412.05 [% 24.24, M+2 ], 413 [% 34.27,
M+3], 414.05 [% 7.83, M+4].
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10 3
f1 (ppm)

Parameter value 2 g 258 waseanaen =
1 Data File Name C:/ Users/ hp/ Desktop/ NMR / m m W M m ..Ho M W. W W m m m m w m
YOzkay-NMRs/ AYO-18 Y.OZKAY T ] eI i
1HNMR/ 1/ pdata/ 1/ 1
2 Tite
3 Origin Bruker BioSpin GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence zg30
7 Acquisition Date 2015-03-11T11:46:53
8 Modification Date
9 Temperature 294.6
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -731.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
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Parameter
Data File Name C:/Users/hp/ Desktop/

Title

Origin
Owner
Solvent
Pulse
Sequence
Acquisition
Date

Modification

Date

Temperature
10 Number of

Scans

11 Spectrometer

Frequency

12 Spectral Width
13 Lowest

Frequency

14 Nudeus

15 Acquired Size
16 Spectral Size

Value

NMR/ YOzkay-NMRs/
AYO-18 Y.OZKAY 13
CNMR/ 1/ pdata/ 1/ 1

Bruker Analytik GmbH
Administrator

CDCI3

zgpg30

2015-03-11T13:01:13

294.9
1024

125.76

30030.0
-2439.7

13C
32768
32768

—162 8558

1520852
152.0561

<

—140.4614
134629
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——127.0343
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LCMSMS ANALIZ RAPORU

Sample Name :AY018
Sample ID :
Data Filename : AY0O18 015.lcd
Method : deneme.lcm
Filename
Batch Filename  : 1Q0Q.Icb
Vial # :1-26
Injection :1uL Sample Type : Unknown
Volume
Date Acquired : 30.05.2015 Acquired by  : System
15:15:44 Administrator
Date Processed : 31.05.2015 Processed by : System
17:12:27 Administrator
[MS Spectrum]
[MS Spectrum]
# of Peaks 6
Raw Spectrum [6,767->6,767],(scan:[401->401])
Background [6,834->8,018],(scan:[405->475])
Base Peak m/z 411,05 (Inten :
12.334.893)
m/z Absolute Intensity Relative Intensity
109,90 904175 7,33
182,90 957545 7,76
411,05 12334893 100,00
412,05 2989506 24,24
413,00 4226633 34,27
414,05 966212 7,83
Event 1

Sekil 135. Bilesik C18’e Ait Kiitle Spektrumu
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-V’-(2-metilbenziliden)benzohidrazit (C19)
H;C

Cl N (0)
NHN=C
N H

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 173.8 °C. Verim: % 79.

IR (ATR) vmaks(cm™?): 3197 (N-H gerilim bandi), 1662 (Amid C=0 gerilim
bandi), 1612-1483 (C=C ve C=N gerilim bandlar1), 850 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-des) 8(ppm): 2.38 (3H, s, -CHs), 7.32 (4H, m,
CeH3-H, CeHs-H), 7.70-7.66 (2H, m, Ce¢Hs-H), 7.88 (1H, d, J=7.40 Hz, CsH4s-H),
8.13 (2H, d, J=8.05 Hz, Ce¢Hs-H), 8.33 (2H, d, J=8.05 Hz, CsH4-H), 8.80 (1H, s,
N-CH), 11.96 (1H, s, NH-CO), 13.31 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 19.48, 123.18, 123.21, 123.27,
123.33, 123.91, 124.91, 126.33, 126.68, 127.01, 128.79, 130.32, 131.36, 132.72,
132.99, 134.95, 137.41, 147.18, 152.11, 152.13, 162.73.

Elemental analiz: C22H17CIN4O, Hesaplanan (%):C, 67.95; H, 4.41; N, 14.41.
Bulunan (%):C, 68.15; H, 4.39; N, 14.36.

MASS (ES) m/z: 389.10 [% 100, M+1], 390.15 [% 24.61, M+2 ], 391.10 [%
33.16, M+3], 392.15 [% 7.35, M+4].
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Parameter value = 2 5 gmeIossos 8 o2q
3 @ =3 o Mo n T oD o o~
1 Data File Name C:/ Users/ hpf Desktop/ NMR / ) = o el il Ll R b e
YOzkay-NMRs/ AYO-19 [ V] &= T W)
Y.OZKAY 1HNMR/ 1/ pdata/ 1/
Ir
2 Title
3 Origin Bruker BioSpin GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence za30
7 Acquisition Date 2015-03-17T10:25:47
8 Modification Date
9 Temperature 298.0
10 Number of Scans 16
11 Spectrometer 500.13
Frequency
12 Spectral Width 10964.9
13 Lowest Frequency -731.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
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o~ MY N TS 2RPLSTLUNLRSTSI
Parameter value o MY % CRoARNSSEmOomano®
: ~ S % SaenmanoomMadmNNNT
1 Data File Name C:/Users/hpf Desktop/ o SN BENNRSINSSEAOOmOm
NMR/ YOzkay-NMRs/ N SN it e NN BninSnniininilning

I N T S5

AYO-19 Y.OZKAY
13CNMR/ 1/ pdata/ 1/

ir
2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent CDClI3
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-03-17T11:40:36
8 Modification
Date
9 Temperature 298.0
10 Number of 1024
Scans
11 Spectrometer  125.76 | -
Frequency
12 Spectral Width  30030.0
13 Lowest -2439.7
Frequency |
14 Nudeus 13C

15 Acquired Size 32768
16 Spectral Size 32768

—19.4831
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LCMSMS ANALIZ RAPORU

Sample Name :AY019
Sample ID :
Data Filename : AY019 005.lcd
Method : deneme.lcm
Filename
Batch Filename  : 1Q0Q.Icb
Vial # 1 1-9
Injection :1uL Sample Type : Unknown
Volume
Date Acquired : 30.05.2015 Acquired by  : System
11:34:23 Administrator
Date Processed : 30.05.2015 Processed by : System
11:44:25 Administrator
[MS Spectrum]
[MS Spectrum]
# of Peaks 7
Raw Spectrum [6,834->6,868],(scan:[405->407])
Background [6,834->7,443],(scan:[405->441])
Base Peak m/z 389,10 (Inten :
6.337.673)
m/z Absolute Intensity Relative Intensity
102,20 595868 9,40
109,80 614481 9,70
182,85 448157 7,07
389,10 6337673 100,00
390,15 1559486 24,61
391,10 2101826 33,16
392,15 465995 7,35
Event 1
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-V’-(3-metilbenziliden)benzohidrazit (C20)

\ 4@
NHN=C
A H

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 252.6 °C. Verim: % 84.

IR (ATR) vmaks(cm™?): 3199 (N-H gerilim bandi), 1660 (Amid C=0O gerilim
bandi), 1624-1421 (C=C ve C=N gerilim bandlar1), 852 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) &(ppm): 2.38 (3H, s, -CHz), 7.27 (2H, d,
J=8.25 Hz CeHs-H), 7.37 (1H, t, J=7.55 Hz CeHs-H), 7.54 (1H, d, J=7.55 Hz,
CeHz-H), 7.60 (1H, s, CeHs-H), 7.66 (2H, s, CeHs-H), 8.12 (2H, d, J=8.30 Hz,
CeHs-H), 8.32 (2H, d, J=8.30 Hz, CsHs-H), 8.46 (1H, s, N-CH), 11.96 (1H, s,
NH-CO), 13.29 (1H, s, Benzimidazol-NH).

BC-NMR (125 MHz) (DMSO-ds) &(ppm): 21.37, 113.65, 113.72, 123.23,
123.27, 125.07, 127.00, 127.86, 128.85, 129.24, 131.37, 132.99, 134.71, 134.96,
138.59, 139.67, 145.74, 148.61, 149.94, 152.14.

Elemental analiz: C22H17CIN4O, Hesaplanan (%):C, 67.95; H, 4.41; N, 14.41.
Bulunan (%):C, 68.20; H, 4.40; N, 14.43.

MASS (ES) m/z: 389.10 [% 100, M+1], 390.15 [% 23.51, M+2 ], 391.10 [%
31.99, M+3], 392.10 [% 6.82, M+4].
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Parameter value = . Seazg zmozuNzms ¢ gsgzen
3 & & RN DennBEmass T 23590 @
1 Data File Name C:/ Users/ hp/ Desktop/ NMR / ) = ThoonT SaananaNn S} Aqinanaa n e
YOzkay-NMRs/ AYO-20 Y.Ozkay | SELLT i | =
1HNMR/ 1/ pdata/ 1/ 1
2 Tite
3 Origin Bruker BioSpin GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2g30
7 Acquisition Date 2015-05-05T08:21:04
8 Modification Date
9 Temperature 298.0
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -731.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
|
A J
H i Fr
P ~ ST TS f
8 =1 g2z 8255 2
=} =3 —_na M- ~N
T T T * T ¥ T ¥ T y T T T T X T X T ) T X T X T ¥ T T
20 19 18 17 16 15 14 13 12 11 8 7 6 3 2 -1

10 3
f1 (ppm)

rSE+08

F4E+08

4E+08

[F4E+08

F3E+08

-2E+08

[~2E+08

~2E+08

F1E+08

FS5E+07

-0
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2 cmgy T2 Yn2PS82 8% -2E+07
gl Yae £ 3I%33 28558883 gzgaspRzan 2
1 DataFile Name C:/Users/hp/Desktop/ o NEPY IR TmLSOD oo £sa8a 2 MM = - 2E+07
il I RN e tegespses &
AYO-20 Y.Ozkay . -2E+07
13CNMR/ 1/ pdata/ 1/ 1r
2 Tite F2E+07
3 Origin Bruker Analytik GmbH l2E07
4 Owner Administrator
5 Solvent cocl3 [F2EL07
6 Pulse Sequence zgpg30 wmmfo.\.
7 Acquisition Date 2015-04-30T14:56:50
8 Modification . [2E+07
Do ~ ~2E+07
9 Temperature 297.5
10 Number of Scans 768 F2E+07
11 Spectrometer 125.76 [
Frequency 2
12 Spectral Width ~ 30030.0 Liero7
13 Lowest -2439.7
Frequency F1E+07
14 Nudeus 13C | 1ev07
15 Acquired Size 32768
16 Spectral Size 32768 1 [-1E+07
F1E+07
I
| -9E+06
I -8E+06
~7E+06
' HEE+08
|
! -SE+05
-4E+06
il ’ 3E+06
! |
|
F2E+06
F1E+06
-0
-1E+06
-2E+06
X T b T T T T T v T = T ¥ T € T b T ¥ T v T : T T T i T v T : T T T v T b T ¥ T o T
210 200 190 180 170 180 150 140 130 120 110 ¢ moo ) 90 &0 70 &0 50 40 30 20 10 0 -10
1 (ppm
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Sample Name
Sample ID

Data Filename
Method Filename
Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

Inten. (x1,000,000)

LCMSMS ANALIZ RAPORU

- AYO020

: AY020_016.lcd
: deneme.lcm

: 1Q0Q.Icb
:1-27

clul Sample Type  : Unknown
: 30.05.2015 15:26:15  Acquired by
:30.05.2015 15:36:16 ~ Processed by : System Administrator

. System Administrator

131

\T I

00— T T T
1000 1250 1500 1750

[MS Spectrum]
[MS Spectrum]
# of Peaks

Raw Spectrum
Background
Base Peak

m/z
102,05
109,95
122,65
130,65
158,90
167,00
182,90
186,95
199,95
227,95
389,10
390,15
391,10
392,10
Event

T T T T T T T T T T T T T T T T
2000 2250 250,0 2750 3000 3250 3500 3750 4000 4250 4500 4750 500,0 5250 550,0 5750 mz

14

[6,868->6,902], (scan:[407->409])
[6,868->8,932], (scan:[407->529])

m/z 389,10 (Inten :
4.678.073)
Absolute Intensity
1682844

2368418

853568

838109

270592

547058

1528814

363837

288815

237829

4678073

1099920

1496687

319083

1
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Relative Intensity
35,97
50,63
18,25
17,92
5,78
11,69
32,68
7,78
6,17
5,08
100,00
23,51
31,99
6,82



4-(5(6)-Kloro-1H-benzimidazol-2-il)-V’-(4-metilbenziliden)benzohidrazit (C21)

cl N 0
T~
N NHN=C @—cm

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 271.4 °C. Verim: % 68.

IR (ATR) vmaks(cm™?): 3196 (N-H gerilim bandi), 1662 (Amid C=0 gerilim
bandi), 1624-1421 (C=C ve C=N gerilim bandlar1), 852 (1,4-Disiibstitiiye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-des) 8(ppm): 2.36 (3H, s, -CHs), 7.28 (3H, m,
CeH3-H, CsHas-H), 7.68 (4H, m, CsHas-H, CeHs-H), 8.10 (2H, d, J=8.35 Hz, CeHa-
H), 8.31 (2H, d, J=8.35 Hz, CsH4s-H), 8.45 (1H, s, N-CH), 11.91 (1H, s, NH-CO),
13.28 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 21.51, 118.23, 127.00, 127.62,
128.82, 129.95, 130.04, 130.22, 130.83, 132.95, 135.04, 140.50, 146.60, 148.62,
148.71, 152.16, 162.83.

Elemental analiz: C22H17CIN4O, Hesaplanan (%):C, 67.95; H, 4.41; N, 14.41.
Bulunan (%):C, 68.13; H, 4.40; N, 14.43.

MASS (ES) m/z: 389.10 [% 100, M+1], 390.15 [% 26.38, M+2 ], 391.10 [%
35.81, M+3], 392.10 [% 7.53, M+4].
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Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-21Y.Ozkay
1HNMR/ 1/ pdata/ 1/ 1

13.2841
~—11.9147

8.4576
8.3253
8.3086
8.1154
8.0087
—7.6459
7.3029
7.2868
7.2826
7.2785
7.2649
7.2612
—3.3447
25137
25101
2 5065
2.5028
24993
23617

i

—

—
417 —

-
—

2.14
220
3.19

2 Tite
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2g30
7 Acquisition Date 2015-02-26T14:34:21
8 Modification Date
9 Temperature 298.2
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -733.3
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
/]
|
o
= H b
I :
S b= =
T ¥ T Y T ¥ T ¥ T v T T T T
20 19 18 17 16 15 14 13 12

w -

[-SE+08

F4E+08

F4E+08

F4E+08

-3E+08

[~2E+08

-2E+08

F2E+08

F1E+08

FSE+07

-0

121

Sekil 145. Bilesik C21’¢ Ait *H-NMR Spektrumu



—162.8329

—152.1570
~=148.6217

™~-146.6023

—140 4999

1329548

1308270

\

1300395
128 8161
126.9968

—118.2332

215118

Parameter Value
1 Data File Name C:/Users/hp/ Desktop/
NMR/ YOzkay-NMRs/
AYO-21Y.Ozkay
13CNMR/ 1/ pdata/ 1/
ir
2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent CDClI3
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-02-26T15:47:33
8 Modification
Date
9 Temperature 298.6
10 Number of 1024
Scans
11 Spectrometer  125.76
Frequency
12 Spectral Width 30030.0
13 Lowest -2439.7
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
x T b T ¥ T T T
210 200 190 180 170

160

150

140
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110

100
f1 (ppm)

FSE+07
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LCMSMS ANALIZ RAPORU

Sample Name :AY021

Sample ID :

Data Filename : AY021_003.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # 1-7

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
11:13:22 Administrator

Date Processed : 30.05.2015 Processed by : System
11:23:24 Administrator

Inten. (x1,000,000)

101
0,25*(U
ol L

T L AN B L B B o
1000 1250 1500 1750 2000 250 2500 2750 3000 350 3500 3750 4000 4250 4500 4750 5000 5250 5500 5750  mz

[MS Spectrum]
[MS Spectrum]
# of Peaks 7
Raw Spectrum [6,767->6,868],(scan:[401->407])
Background [6,800->6,902],(scan:[403->409])
Base Peak m/z 389,10 (Inten :

2.159.071)
m/z Absolute Intensity Relative Intensity
101,25 229287 10,62
102,15 165918 7,68
122,80 124500 5,77
389,10 2159071 100,00
390,15 569565 26,38
391,10 773158 35,81
392,10 162625 7,53
Event 1

Sekil 147. Bilesik C21’e Ait Kiitle Spektrumu
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-V’-(2-metoksibenziliden)benzohidrazit

(C22)
Cl N o  H,CO
Ly
N NHN=C
Yontem C’ye gore sentezlenmistir. Deneysel E.n: 183.3 °C. Verim: % 76.

IR (ATR) vmaks(cm™?): 3265 (N-H gerilim bandi), 1633 (Amid C=0 gerilim
bandi), 1618-1440 (C=C ve C=N gerilim bandlar1), 856 (1,4-Disiibstitiiye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) &(ppm): 3.89 (3H, s, -CHs), 7.05 (1H, t,
J=7.40 Hz, CeHs-H), 7.13 (1H, d, J=8.30 Hz, CeHs-H), 7.27 (1H, d, J=8.30 Hz,
CeHs-H ), 7.43 (1H, t, J=7.60 Hz, CsHs-H) 7.65 (2H, s, CsHs-H), 7.91 (1H, d,
J=7.50 Hz, CsHs-H), 8.13 (2H, d, J=7.95 Hz, CeHs-H), 8.31 (2H, d, J=7.95 Hz,
CeHs-H), 8.86 (1H, s, N-CH), 11.98 (1H, s, NH-CO), 13.30 (1H, s,
Benzimidazol-NH).

BC-NMR (125 MHz) (DMSO-ds) &(ppm): 56.19, 112.36, 113.89, 114.42,
119.86, 121.26, 122.75 126.02, 126.97, 128.83, 132.14, 132.95, 134.93, 140.69,
144.02, 150.31, 152.18, 152.24, 158.30, 162.69.

Elemental analiz: C22H17CIN4O2, Hesaplanan (%):C, 65.27; H, 4.23; N, 13.84.
Bulunan (%):C, 65.17; H, 4.22; N, 13.86.

MASS (ES) m/z: 405.10 [% 100, M+1], 406.10 [% 24.41, M+2 ], 407.05 [%
32.12, M+3], 408.10 [% 8.42, M+4].
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©® TT momo WY@ © T o
Parameter Value z 29 222 2588 L 283 =
S A =M9 3 ao-mg ®©@ wamn =
1 Data File Name C:/Users/hp/Desktop/ o o@N NI Q OSNNZE T oo e
NMR/ YOzkay-NMRs/ 2 58 AR ES 2SNE F SEn b
AYO-23 Y.OZKAY il S d ik o bl B ez eE+07
13CNMR/ 1/ pdata/ 1/ 1r
2 Title
3 Origin Bruker Analytik GmbH -SE+07
4 Owner Administrator
5 Solvent CDCI3
6 Pulse Sequence zgpg30 | 4E+07
7 Acquisition Date 2015-03-17T13:07:43
8 Modification
Date
9 Temperature 298.0 [Ra=az
10 Number of Scans 1024
11 Spectrometer 125.76
Frequency 4E+07
12 Spectral Width  30030.0
13 Lowest -2439.7
Frequency F3E+07
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768 -
- 7
~2E+07
|
|
F2E+07
F1E+07
~5E+086
-0
--SE+05
x T b T ¥ T T T " T 2 T = T ¥ T € T . T ¥ T v T : T T T i T v T : T T T v T v T ¥ T o T
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1 (ppm
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LCMSMS ANALIZ RAPORU

Sample Name : AY023

Sample ID :

Data Filename : AY023 017.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-28

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
15:36:46 Administrator

Date Processed : 30.05.2015 Processed by : System
11:46:48 Administrator

Inten. (x4,000,000) -

[MS Spectrum]

[MS Spectrum]

# of Peaks 6

Raw Spectrum [6,225->6,259],(scan:[369->371])

Background [6,259->6,902],(scan:[371->409])

Base Peak m/z 405,10 (Inten :

6.265.126)

m/z Absolute Intensity Relative Intensity

182,70 399647 6,38

203,05 1768370 28,23

405,10 6265126 100,00

406,10 1529607 24,41

407,05 2200096 35,12

408,10 527249 8,42

Event 1
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-V’-(3-metoksibenziliden)benzohidrazit

(C23)
Cl N 0 OCH;,
L O e S
E NHN=%

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 216.6 °C. Verim: % 79.

IR (ATR) vmaks(cm™?): 3221 (N-H gerilim bandi), 1660 (Amid C=0 gerilim
bandi), 1629-1423 (C=C ve C=N gerilim bandlar1), 854 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-des) &(ppm): 3.83 (3H, s, -CHs), 7.04 (1H, d,
J=7.90 Hz, CeHs-H), 7.30 (3H, m, CeHs-H, CeHs3-H), 7.40 (1H, t, J=7.90 Hz,
CeHs-H ), 7.70- 7.65 (2H, m, CesH3-H), 8.11 (2H, d, J=8.10 Hz, Ce¢Hs-H), 8.32
(2H, d, J=8.10 Hz, Ce¢Hs-H), 8.47 (1H, s, N-CH), 12.01 (1H, s, NH-CO), 13.32
(1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 55.67, 111.73, 116.80, 120.61,
127.01, 127.12, 128.86, 129.61, 130.48, 133.03, 134.92, 136.18, 148.46, 160.05,
162.93.

Elemental analiz: C22H17CIN4O2, Hesaplanan (%):C, 65.27; H, 4.23; N, 13.84.
Bulunan (%):C, 65.32; H, 4.24; N, 13.79.

MASS (ES) m/z: 405.05 [% 100, M+1], 406.05 [% 23.91, M+2 ], 407.05 [%
30.31, M+3], 408.10 [% 7.42, M+4].
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Parameter value 5 < SPURZR BBIYTSND 2 3 = ,
: ] 3 TmoNSE Son-BooRm Mo 3
1 Data File Name C:/ Users/ hp/ Desktop/ NMR / o o H Gnooa IanmanNes 0. 2 o
YOzkay-NMRs/ AYO-24Y.0ZKAY 1 | | LEEN] N et T i FEE-08
HNMR/ 1f pdataf I 1r
2 Title
3 Origin Bruker BioSpin GmbH [-6E+08
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2g30 |-5E+08
7 Acquisition Date 2015-03-11T13:19:58
8 Modification Date
9 Temperature 294.8 F4EF08
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9 4Eros
13 Lowest Frequency -731.2
14 Nudeus H
15 Acquired Size 32768 [F4E+H08
16 Spectral Size 131072
-3E+08
-2E+08
/
-2E+08
-2E+08
\ \% \ -1E+08
I -SE+07
|
_ J UL
L L | i3
= H i Hi 1 i
A _ MY THY ﬁ
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O n b wN

9

Parameter

Data File
Name

Title

Origin
Owner
Solvent
Pulse
Sequence
Acquisition
Date

Modification

Date

Temperature
10 Number of

Scans

11 Spectrometer

Frequency

12 Spectral

Width

13 Lowest
Frequency

14 Nudeus
15 Acquired Size
16 Spectral Size

Value

C:/Users/ hp/
Desktop/ NMR /
YOzkay-NMRs/
AYO-24Y.0ZKAY
13CNMR/ 1/ pdata/ 1/
ir

Bruker Analytik GmbH
Administrator
CDCI3

zgpg30

2015-03-11T14:35:04

295.0
1024

125.76
30030.0
-2439.7

13C
32768
32768

-=162.9333

160.0495

—148 4583

136.1782
133.0275
130 4772
1296100
1288592
1271230
127 0055

J
/
X

~=120.6098
~—116.8006

~=111.7294

55.6747

210

200

T T T
190 180

T
170

T
160

T
150

r T 2

140

T
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T
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100
f1 (ppm)
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LCMSMS ANALIZ RAPORU

Sample Name :AY024 2

Sample ID :

Data Filename :AY024 2 019.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-30

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
15:57:47 Administrator

Date Processed : 30.05.2015 Processed by : System
16:07:48 Administrator

Inten. (x1.000,000) -

[MS Spectrum]

[MS Spectrum]

# of Peaks 7

Raw Spectrum [6,022->6,056],(scan:[357->359])

Background [6,022->7,003],(scan:[357->415])

Base Peak m/z 405,05 (Inten :

5.735.390)

m/z Absolute Intensity Relative Intensity

109,75 309332 5,39

122,40 332946 5,81

182,90 566135 9,87

405,05 5735390 100,00

406,05 1371228 23,91

407,05 1738300 30,31

408,10 425821 7,42

Event 1

Sekil 155. Bilesik C23’e Ait Kiitle Spektrumu
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-V’-(4-metoksibenziliden)benzohidrazit

(C24)
Cl N 0
L0

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 258.4 °C. Verim: % 69.

IR (ATR) vmaks(cm™?): 3207 (N-H gerilim bandi), 1660 (Amid C=0 gerilim
bandi), 1627-1440 (C=C ve C=N gerilim bandlar1), 854 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 3.82 (3H, s, -CHs), 7.04 (2H, d,
J=8.30 Hz, CsHs-H), 7.26 (1H, d, J=8.30 Hz, Ce¢H3-H), 7.64- 7.71 (3H, m, CeHs-
H), 8.10 (2H, d, J=8.00 Hz, C¢H4-H), 8.31 (2H, d, J=8.00 Hz, C¢H4-H), 8.43 (1H,
s, N-CH), 11.85 (1H, s, NH-CO), 13.27 (1H, s, Benzimidazol-NH).

BC-NMR (125 MHz) (DMSO-ds) 8(ppm): 55.79 102.77, 114.85, 123.39,

126.98, 127.31, 128.78, 129.24, 132.89, 135.12, 145.19, 148.48, 150.66, 152.19,
161.40, 162.73.

Elemental analiz: C22H17CIN4O2, Hesaplanan (%):C, 65.27; H, 4.23; N, 13.84.
Bulunan (%):C, 65.42; H, 4.24; N, 13.82.

MASS (ES) m/z: 405.05 [% 100, M+1], 406.05 [% 22.70, M+2 ], 407.05 [%
32.68, M+3], 408.05 [% 7.46, M+4].

©
o
|
3473,80—
3207,62—
1660,71X
1512,19~"
1440,83—
1168,86~
1122,57—
1060,85—
962,48—~_
711,73—

827,46~
663,51—

©
N
|
yes]
1301,95~

1
1627,92~_
1614,42
1602,85
923,90—
854,47—

1
1259,52——
Ena 21

7 T T T T ‘ T T T T ‘ T T T T ‘ T T T T T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 50C
1/cm

Sekil 156. Bilesik C24’e Ait IR Spektrumu

132



Parameter value 8 $ SeuTZ 3 398D 2§ 3
> o~ - Mmoo OS ® MmUY o - 0 o
1 Data File Name C:/ Users/ hp/ Desktop/ NMR / o = RO 2 g 2 =
YOzkay-NMRs/ AYO-25 | 2 ] T P |7 |
Y.OZKAY 1HNMR/ 1/ pdata/ 1/
ir
2 Title
3 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence zg30
7 Acquisition Date 2015-05-05T11:22:39
8 Modification Date
9 Temperature 298.0
10 Number of Scans 16
11 Spectrometer 500.13
Frequency
12 Spectral Width 10964.9
13 Lowest Frequency -736.2
14 Nudeus H
15 Acquired Size 32768
16 Spectral Size 131072
¢
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— - h 4 Wi i
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Parameter

-

2 Tite

3 Origin

4 Owner
5 Solvent
6

7

Pulse Sequence

Acquisition
Date

8 Modification

Date

9 Temperature

10 Number of
Scans

11 Spectrometer

Frequency

12 Spectral Width

13 Lowest
Frequency

14 Nudeus

15 Acquired Size
16 Spectral Size

Value

Data File Name C:/Users/ hp/ Desktop/

NMR/ YOzkay-NMRs/
AYO-25 Y.OZKAY
13CNMR/ 1/ pdata/ 1/
ir

Bruker Analytik GmbH
Administrator

CDCl3

zgpa30
2015-05-05T12:22:05

298.5
1024

125.76

30030.0
-2439.7

13C
32768
32768

152.1864

1627294
~—161.4030

/

150 6560
—148 4771
~=145.1888

_~135.1248

~~132.8896

~=126.9845
—123.3919

—114.8450

102.7741

55.7850

210

200

¥ T T T
190 180 170

160
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140
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T
110

100
f1 (ppm)

FSE+07

F4E+07
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F2E+07
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LCMSMS ANALIZ RAPORU

Sample Name : AY025

Sample ID :

Data Filename : AY025 020.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # 1 1-31

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
16:08:16 Administrator

Date Processed : 30.05.2015 Processed by : System
16:18:18 Administrator

Inten. (x1,000,000) e

[MS Spectrum]

[MS Spectrum]

# of Peaks 9

Raw Spectrum [5,684->5,752],(scan:[337->341])

Background [5,718->6,699],(scan:[339->397])

Base Peak m/z 405,05 (Inten :

4.441.683)

m/z Absolute Intensity Relative Intensity

101,00 281802 6,34

158,85 230131 5,18

183,05 391273 8,81

186,90 285660 6,43

199,95 245561 5,53

405,05 4441683 100,00

406,05 1008326 22,70

407,05 1451637 32,68

408,05 331516 7,46

Event 1
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4-(5(6)-Kloro-1H-benzimidazol-2-il)-N’-(2,4-dimetoksibenziliden)benzohidrazit
(C25)
H;CO

Cl N o)
T~
N NHN=C OCH;
H H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 152.3 °C. Verim: % 74.

IR (ATR) vmaks(cm™?): 3286 (N-H gerilim bandi), 1639 (Amid C=0O gerilim
bandi), 1614-1421 (C=C ve C=N gerilim bandlar1), 858 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 3.84 (3H, s, -CHz3), 3.89 (3H, s, -
CHzs), 6.66 (2H, s, CeHs-H), 7.26 (1H, d, J=8.25 Hz, CsHs-H), 7.84-7.65 (2H, m,
CeHs-H), 7.85 (1H, d, CeHs-H), 8.11 (2H, d, J=8.20 Hz, CsHs-H), 8.30 (2H, d,
J=8.10 Hz, CeHs-H), 8.75 (1H, s, N-CH), 11.83 (1H, s, NH-CO), 13.29 (1H, s,
Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 55.92, 56.26, 98.79, 106.91, 115.58,
120.61, 124.00, 126.79, 127.21, 128.74, 133.00, 134.94, 135.94, 144.08, 159.70,
162.50, 163.00

Elemental analiz: C23H19CIN4O3, Hesaplanan (%):C, 63.52; H, 4.40; N, 12.88.
Bulunan (%):C, 63.47; H, 4.39; N, 13.92.

MASS (ES) m/z: 435.05 [% 100, M+1], 436.10 [% 24.41, M+2 ], 437.05 [%
32.28, M+3], 438.05 [% 7.45, M+4].
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-

9

11 Spectrometer

Parameter

Data File
Name

Title

Origin

Owner
Solvent

Pulse
Sequence

Acquisition

Date

Modification

Date

Temperature
10 Number of

Scans

Frequency
12 Spectral

Width

13 Lowest
Frequency

14 Nudeus

15 Acquired Size

16 Spectral Size

2SE3 =}

Value S8 g

C:/ Users/ hp/ %8 g

Desktop/ NMR/ \// |
YOzkay-NMRs/

AYO-26 Y.OZKAY
13CNMR/ 2/ pdata/ 1/
ir

UXNMR, Bruker
Analytische
Messtechnik GmbH

root
CDCI3

2gpg30

2015-03-31T09:53:52

296.6
1024

125.76
30030.0
-2439.7

13C |
32768
32768

135.9355
1349358
~—133.0030

Jf

~—127.2094
——123.9993
—120 6077

~115.5784

~=106.9147

98.7851

56.2612
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LCMSMS ANALIZ RAPORU

Sample Name : AY026
Sample ID :
Data Filename : AY026_021.lcd
Method : deneme.lcm
Filename
Batch Filename  : 1Q0Q.Icb
Vial # :1-32
Injection :1uL Sample Type : Unknown
Volume
Date Acquired : 30.05.2015 Acquired by  : System
16:18:46 Administrator
Date Processed : 30.05.2015 Processed by : System
16:28:48 Administrator
[MS Spectrum]
[MS Spectrum]
# of Peaks 6
Raw Spectrum [6,225->6,259],(scan:[369->371])
Background [6,225->6,699],(scan:[369->397])
Base Peak m/z 435,05 (Inten :
7.763.473)
m/z Absolute Intensity Relative Intensity
101,05 589507 7,59
218,10 6830216 87,98
435,05 7763473 100,00
436,10 1895113 24,41
437,05 2505823 32,28
438,05 578304 7,45
Event 1

Sekil 163. Bilesik C25’¢ Ait Kiitle Spektrumu

139



4-(5(6)-Floro-1H-benzimidazol-2-il)-N’(furan-2-il metilen)benzohidrazit (C26)

F N O

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 249.8 °C. Verim: % 61.

IR (ATR) vmaks(cm™?): 3197 (N-H gerilim bandi), 1666 (Amid C=0 gerilim
band1), 1625-1427 (C=C ve C=N gerilim bandlar1), 854 (1,4-Distibstitilye benzen
diizlem dis1 deformasyon bandi).

!H-NMR (500 MHz) (DMSO-ds) 8(ppm): 6.67 (1H, s, Furan-CH), 6.98 (1H, s,
furan-CH), 7.11 (1H, m, Ce¢Hs-H), 7.35-7.73 (2H, m, CgHs-H), 7.88 (1H, s, CeHs-
H), 8.09 (2H, d, J=7.70 Hz, CgHs-H), 8.31 (2H, s, CeHs-H), 8.37 (H, s, N-CH),
11.92 (H, s, NH-CO), 13.23 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 112.73, 114.17, 120.52, 120.61,
126.78, 126.91, 128.79, 130.62, 132.25, 133.14, 134,62, 138.23, 140.97, 145.77,
149.89, 162.84.

Elemental analiz: C19H13FN4O2, Hesaplanan (%):C, 65.51; H, 3.76; N, 16.08.
Bulunan (%):C, 65.28; H, 3.75; N, 16.12.

MASS (ES) m/z: 349.10 [% 100, M+1], 350.10 [% 30.38, M+2 1.
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Parameter Value 8 m 2 INITSHAILREIL = 2
: ~ o ~ @M — 0O M MO LY = M D w0 =3
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ ™ = o o SO S e B e o 2
YOzkay-NMRs/ AYO-27 e e ] |
Y.OZKAY 1HNMR/ 1/ pdata/ 1/
ir
2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2zg30
7 Acquisition Date 2015-03-17T08:49:19
8 Modification Date
9 Temperature 298.0
10 Number of Scans 16
11 Spectrometer 500.13
Frequency
12 Spectral Width 10964.9
13 Lowest Frequency -731.2
14 Nudeus H
15 Acquired Size 32768
16 Spectral Size 131072
| ﬁ ‘ |
|
! |
1
| ?Eﬁ _—
i { k i K
T i ATYTT P
= 8 f28E8=s 82 &
=] =] SIRS 53 33 3
T T ¥ T ¥ T ¥ T g T T T T T X T X T X T » T T
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f1 (ppm)
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~ 2 R ey
Parameter Value 5 2 W 5 R8s m 8288 M sgeefesas % F2E+07
1 DataFile Name C:/Users/hp/Desktop/ o v 2 9BWLoQ TN ARG Bk R R I
NVR/ YOzkay-NMRs/ |7 £2 % 2RRE8 323 gesesfs5553 H2Ev07
AYO-27 Y.OZKAY 13 _ Fi i skl sk e e e
CNMR/ 1/ pdataf 1/ 1r |
2 Title 2E+07
3 Origin Bruker Analytik GmbH
4 Owner Administrator [2E+07
5 Solvent CDCI3 F2E+07
6 Pulse Sequence zgpg30 L
7 Acquisition Date 2015-03-17T10:04:55 [~2E+07
8 W\_Mm_m_mnmaoz B
9 Temperature 298.0 l2E+07
10 Number of Scans 1024
11 Spectrometer  125.76 Eigaid
Frequency L 1ev07
12 Spectral Width  30030.0 L
13 Lowest -2439.7 -1E+07
Frequency
14 Nudeus 13C [FIEr07
15 Acquired Size 32768 | 1ev07
16 Spectral Size 32768 .
-9E+06
H8E+06
-7E+06
| ! eE+08
FS5E+06
| E
[ H4E+06
3E+06
-2E+06
~1E+06
o
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LCMSMS ANALIZ RAPORU

Sample Name : AYO027

Sample ID :

Data Filename : AY027_022.Icd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-33

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
16:29:17 Administrator

Date Processed : 30.05.2015 Processed by : System
16:39:19 Administrator

o,oo_ﬁ‘o”‘””_H“HH‘HH‘HHMH“HH‘HH‘HH — T

[MS Spectrum]

# of Peaks 3

Raw Spectrum [2,707->2,740],(scan:[161->163])

Background [2,673->3,316],(scan:[159->197])

Base Peak m/z 349,10 (Inten : 14.074.493)

m/z Absolute Intensity Relative Intensity

109,70 861838 6,12

349,10 14074493 100,00

350,10 4275315 30,38

Event 1

Sekil 167. Bilesik C26’ya Ait Kiitle Spektrumu
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’(5-metil-furan-2-il-metilen)
benzohidrazit (C27)

F\CEN O

o)
N NHN=C CH;
H H \ /

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 253.5 °C. Verim: % 64.

IR (ATR) vmaks(cm™): 3190 (N-H gerilim bandi), 1664 (Amid C=0O gerilim
band1), 1624-1427 (C=C ve C=N gerilim bandlar1), 854 (1,4-Disiibstitilye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 2.37 (3H, s, -CHz ), 6.29 (1H, s,
Furan-CH), 6.85 (1H, s,furan-CH), 7.11 (1H, s, CeHs-H), 7.39-7.72 (2H, m, CeHs-
H), 8.08 (2H, d, J=8.15 Hz, CsHs-H), 8.27 (1H, s, N-CH), 8.29 (3H, d, J=8.15 Hz,
CeHs4-H), 11.88 (H, s, NH-CO), 13.24 (1H, S, Benzimidazol-NH).

BC-NMR (125 MHz) (DMSO-ds) &(ppm): 13.98, 106.54, 109.11, 113.62,
114.80, 116.07, 126.83, 128.76, 128.89, 129.48, 133.11, 134.77, 138.09, 138.13,
141.02, 144.61, 144.61, 148.34, 155.18, 162.73.

Elemental analiz: CxHisFN4O2, Hesaplanan (%):C, 66.29; H, 4.17; N, 15.46.
Bulunan (%):C, 66.42; H, 4.16; N, 15.51.

MASS (ES) m/z: 363.10 [% 100, M+1], 364.10 [% 22.25, M+2 1.
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Parameter Value
1 Data File Name C:/Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-28 Y.OZKAY 1
HNMR/ 1/ pdata/ 1 1r
2 Tite
3 Origin Bruker BioSpin GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2g30
7 Acquisition Date 2015-03-10T13:37:45
8 Modification Date
9 Temperature 294.6
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -731.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
T T T ¥ T ¥ T ¥ T y T
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Parameter
1 Data File Name

Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date

Modification
Date

9 Temperature

10 Number of
Scans

[ IR (T, QR NSV N |

11 Spectrometer
Frequency

12 Spectral Width

13 Lowest
Frequency

14 Nudeus
15 Acquired Size
16 Spectral Size

Value
C:/ Users/ hp/ Desktop/
NMR/ YOzkay-NMRs/
AYO-28 Y.OZKAY 13
CNMR/ 1/ pdata/ 1/ 1r

—162.7312

Bruker Analytik GmbH
Administrator

cDCli3

zapg30
2015-03-10T14:55:01

294.8
1024

125.76

30030.0
-2439.7

13C
32768
32768

~~155.1825

—148.3394
—144.6070
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—133.1129

—126.8328

[ 116.0743
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LCMSMS ANALIZ RAPORU

Sample Name : AY028

Sample ID :

Data Filename : AY028_023.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-34

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
16:39:47 Administrator

Date Processed : 30.05.2015 Processed by : System
16:49:49 Administrator

[MS Spectrum]

# of Peaks 3

Raw Spectrum [3,316->3,349],(scan:[197->199])

Background [3,316->4,060],(scan:[197->241])

Base Peak m/z 363,10 (Inten : 12.896.368)

m/z Absolute Intensity Relative Intensity

182,10 838566 6,50

363,10 12896368 100,00

364,10 2869621 22,25

Event 1

Sekil 171. Bilesik C27’ye Ait Kiitle Spektrumu
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’(5-nitro-furan-2-il-metilen)
benzohidrazit (C28)

F N o}
\CE / NHN=C O NO;
- Lavs
Yontem C’ye gore sentezlenmistir. Deneysel E.n: 300.3 °C. Verim: % 67.

IR (ATR) vmaks(cm™?): 3217 (N-H gerilim bandi), 1664 (Amid C=0 gerilim
bandi), 1639-1446 (C=C ve C=N gerilim bandlar1), 854 (1,4-Disiibstitiiye benzen
diizlem dis1 deformasyon bandi).

!H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.11 (1H, s, Furan-CH), 7.31 (1H, s,
furan-CH), 7.47 (1H, d, J=3.50 Hz Ce¢Hs-H), 7.81-7.83 (2H, m, CsHs-H), 8.10
(2H, d, J=7.30 Hz, CsHs-H), 8.32 (2H, d, J=7.60 Hz, CsHs-H), 8.48 (1H, s, Hz
CeHz-H) 8.73 (1H, s, N-CH), 12.36 (1H, s, NH-CO), 13.21 (1H, s, Benzimidazol-
NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 114.63, 115.49, 118.29, 120.77,
122.80, 126.62, 127.62, 128.52, 130.54, 132.92, 133.04, 135.74, 139.78, 145.72,
151.66, 151.95, 163.54.

Elemental analiz: C19H12FNsO4, Hesaplanan (%):C, 58.02; H, 3.07; N, 17.81.
Bulunan (%):C, 57.83; H, 3.08; N, 17.76.

MASS (ES) m/z: 394.05 [% 100, M+1], 395.10 [% 39.90, M+2 ], 396.10 [%
5.62, M+3].
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Parameter Value & m
1 Data File Name C:/Users/ hp/ Desktop/ NMR / m m
YOzkay-NMRs/ AYO-29 Y.OZKAY _
1HNMR/ 2/ pdata/ 1/ 1r
2 Tite
3 Origin Bruker BioSpin GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2g30
7 Acquisition Date 2015-05-07T08:35:25
8 Modification Date
9 Temperature 298.0
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -737.6
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
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Parameter

Data File
Name

Title

Origin
Owner
Solvent
Pulse
Sequence
Acquisition
Date

Modification

Date

Temperature
10 Number of

Scans

11 Spectrometer

Frequency

12 Spectral

Width

13 Lowest

Frequency

14 Nudeus
15 Acquired Size
16 Spectral Size

Value

C:/Users/ hp/
Desktop/ NMR/
YOzkay-NMRs/
AYO-29 Y.OZKAY
13CNMR/ 2/ pdata/ 1/
ir

Bruker Analytik GmbH
Administrator

CcDCl3

zgpg30

2015-05-07T09:35:49

298.4
1024

125.76
30030.0
-2439.7

13C
32768
32768

163 5356

151.9506
151.6601

<

—145.7174

133444
128 5200

/
/

126 6190

—122.8025
1207717
“\-118.2920

Y

1154881
1146337
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T
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110

—
100
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LCMSMS ANALIZ RAPORU

Sample Name : AY029

Sample ID :

Data Filename : AY029 024.Icd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-35

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
16:50:15 Administrator

Date Processed : 30.05.2015 Processed by : System
17:00:16 Administrator

[MS Spectrum]

# of Peaks 3

Raw Spectrum [3,925->3,992],(scan:[233->237])

Background [3,925->4,331],(scan:[233->257])

Base Peak m/z 394,05 (Inten : 12.701.416)

m/z Absolute Intensity Relative Intensity

394,05 12701416 100,00

395,10 5068457 39,90

396,10 714058 5,62

Event 1

Sekil 175. Bilesik C28’e Ait Kiitle Spektrumu
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’(tiyofen-2-il metilen)benzohidrazit (C29)

F N O
Oy

H
Yontem C’ye gore sentezlenmistir. Deneysel E.n: 302.8 °C. Verim: % 79.

IR (ATR) vmaks(cm™?): 3196 (N-H gerilim bandi), 1660 (Amid C=0O gerilim
band1), 1624-1425 (C=C ve C=N gerilim bandlar1), 854 (1,4-Distibstitilye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.08-7.16 (2H, m, Furan-CH), 7.31
(1H, s, furan-CH), 7.44-7.69 (4H, m,CsHs-H), 7.81-7.83 (2H, m, CsHs-H), 8.08
(2H, d, J=7.95 Hz, CeHs-H), 8.30 (2H, d, J=7.95 Hz, CeHs-H), 8.70 (1H, s, N-
CH), 11.93 (1H, s, NH-CO), 13.22 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 111.12, 111.23, 126.85, 128.36,
128.78, 129.56, 131.55, 133.18, 134.75, 139.54, 143.65, 151.98, 162.82.

Elemental analiz: C19H13FN4OS, Hesaplanan (%):C, 62.63; H, 3.60; N, 15.38; S,
8.80. Bulunan (%):C, 62.53; H, 3.59; N, 15.32; S, 8.78.

MASS (ES) m/z: 365.05 [% 100, M+1], 366.10 [% 29.60, M+2 ], 367.10 [%
9.05, M+3].
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Parameter Value

1 Data File Name C:/ Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-30 Y.OZKAY
1HNMR/ 1/ pdata/ 1/ 1Ir

2 Tite

3 Origin UXNMR, Bruker Analytische
Messtechnik GmbH

4 Owner root

5 Solvent DMSO

6 Pulse Sequence zg30

7 Acquisition Date 2015-05-05T09:41:03

8 Modification Date

9 Temperature 298.0

10 Number of Scans 16

11 Spectrometer Frequency 500.13

12 Spectral Width 10964.9

13 Lowest Frequency -736.3

14 Nudeus H

15 Acquired Size 32768

16 Spectral Size 131072
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9

10 Number of

Parameter

Data File Name

Title
Origin
Owner
Solvent

Pulse Sequence
Acquisition Date

Modification

Date

Temperature

Scans

11 Spectrometer

Frequency

12 Spectral Width
13 Lowest

Frequency
14 Nudeus

15 Acquired Size
16 Spectral Size

Value

C:/Users/ hp/ Desktop/
NMR/ YOzkay-NMRs/
AYO-30 Y.OZKAY
13CNMR/ 1/ pdata/ 1/ 1r

Bruker Analytik GmbH
Administrator

CDCI3

zgpg30
2015-05-05T10:39:48

298.5
1024

125.76

30030.0
-2439.7

13C
32768
32768

—162 8177

~—151.9836
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LCMSMS ANALIZ RAPORU

Sample Name : AY030

Sample ID :

Data Filename : AY030_025.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-36

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
17:00:44 Administrator

Date Processed : 30.05.2015 Processed by : System
17:10:56 Administrator

1,50 e (x10.000,000) 5
0,007 1T0 T T T T T T T T T T T T T T T T T T T

[MS Spectrum]

# of Peaks 4

Raw Spectrum [3,451->3,485],(scan:[205->207])

Background [3,485->4,263],(scan:[207->253])

Base Peak m/z 365,05 (Inten : 14.858.961)

m/z Absolute Intensity Relative Intensity

109,65 922421 6,21

365,05 14858961 100,00

366,10 4397811 29,60

367,10 1344288 9,05

Event 1

Sekil 179. Bilesik C29’a Ait Kiitle Spektrumu
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’(5-metiltiyofen-2-il metilen)

benzohidrazit (C30)
F\CE (@)
>—< >—/< S
NHN=IQIUCH3

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 284.4 °C. Verim: % 80.

TZ 7

IR (ATR) vmaks(cm™?): 3180 (N-H gerilim bandi), 1645 (Amid C=0 gerilim
bandi), 1587-1419 (C=C ve C=N gerilim bandlar1), 854 (1,4-Distibstitilye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 2.34 (3H, s, -CHs ), 6.98 (1H, d,
J=5.00 Hz, tiyofen-CH), 7.10 (1H, t, J=8.85 CsHs-H), 7.27-7.43 (2H, m, CsHs-H),
7.59 (1H, d J=5.05,tiyofen-CH), 8.08 (2H, d, J=8.35 Hz, C¢H4-H), 8.30 (2H, d,
J=8.35 Hz, CsHs-H), 8.76 (H, s, N-CH), 11.82 (1H, s, NH-CO), 13.22 (1H, S,
Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 14.06, 112.29, 118.21, 126.86,
128.61, 128.68, 131.39, 132.92, 133.15, 134.77, 140.64, 142.74, 150.20, 162.47

Elemental analiz: CH1sFN4OS, Hesaplanan (%):C, 63.48; H, 4.00; N, 14.81; S,
8.47. Bulunan (%):C, 62.65; H, 3.98; N, 14.76; S, 8.42.

MASS (ES) m/z: 379.10 [% 100, M+1], 380.05 [% 32.27, M+2 ], 381.05 [%
10.03, M+3].
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Parameter Value g & S o ©Ls9s:8% g
~ o o ~ M oNO o @ -
1 Data File Name C:/ Users/ hp/ Desktop/ NMR / = = o e weoThe ~
YOzkay-NMRs/ AYO-31 I T T e |
Y.OZKAY/ 3/ pdata/ 1/ 1r
2 Title
3 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence zg30
7 Acquisition Date 2015-04-21T12:02:34
8 Modification Date
9 Temperature 298.0
10 Number of Scans 16
11 Spectrometer 500.13
Frequency
12 Spectral Width 10964.9
13 Lowest Frequency -736.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
1
. ;— CQE._ r
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Parameter Value o K BEey  mERNoUEE F G i
g < = Ny M5 o® N WA 2 F3E+07
1 DataFile Name C:/Users/hp/Desktop/ @ o 2 92 NmRl8 = oo 2
NMR/ YOzkay-NMRs/ N T O Xpgaa § o T
e |4 I NT N2 T P m Wi
pdata/ 1/ 1r
2 Title r
3 Origin Bruker Analytik GmbH -3E+07
4 Owner Administrator
5 Solvent coci3 | 2E+07
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-04-21T13:05:26
. . —2E+07
8 Modification
Date
9 Temperature 298.6 L2E+07
10 Number of 1024 |
Scans
11 Spectrometer  125.76 2607
Frequency
12 Spectral Width  30030.0 | 2er07
13 Lowest -2439.7 |
Frequency
14 Nudeus 13C [RIE507
15 Acquired Size 32768
16 Spectral Size 32768 —1E+07
~1E+07
~8E+06
-6E+06
4E+06
-2E+06
0
[~-2E+06
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LCMSMS ANALIZ RAPORU

Sample Name : AY031

Sample ID :

Data Filename : AY031 _026.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # : 1-37

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
17:11:13 Administrator

Date Processed : 30.05.2015 Processed by : System
17:21:14 Administrator

[MS Spectrum]

# of Peaks 3

Raw Spectrum [4,703->4,771],(scan:[279->283])

Background [4,703->6,665],(scan:[279->395])

Base Peak m/z 379,10 (Inten : 13.129.312)

m/z Absolute Intensity Relative Intensity

379,10 13129312 100,00

380,05 4236734 32,27

381,05 1317968 10,03

Event 1

Sekil 183. Bilesik C30’a Ait Kiitle Spektrumu
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’(5-nitrotiyofen-2-il metilen)
benzohidrazit (C31)

F\@EN O

S
N NHN=C NO,
N i

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 313.3 °C. Verim: % 75.

IR (ATR) vmaks(cm™?): 3213 (N-H gerilim bandi), 1660 (Amid C=0O gerilim
bandi), 1629-1440 (C=C ve C=N gerilim bandlar1), 842 (1,4-Disiibstitiiye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.11 (1H, s, Furan-CH), 7.31 (1H,
s,furan-CH), 7.47 (1H, d, J=3.50 Hz CeHs-H), 7.81-7.83 (2H, m, CsHs-H), 8.10
(2H, d, J=7.30 Hz, CsHa-H), 8.32 (2H, d, J=7.60 Hz, CeHa-H), 8.48 (1H, s, Hz
CeHs-H) 8.73 (1H, s, N-CH), 12.36 (1H, s, NH-CO), 13.21 (1H, s, Benzimidazol-
NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 123.31, 123.36, 125.76, 127.06,
127.88, 128.12, 128.99, 130.23, 130.98, 132.47, 133.35, 134.38, 141.90, 147.11,
152.05, 162.53.

Elemental analiz: C19H12FNsO3S, Hesaplanan (%):C, 55.74; H, 2.95; N, 17.11,
S, 7.83. Bulunan (%):C, 55.82; H, 2.96; N, 17.13; S, 7.86.

MASS (ES) m/z: 410 [% 100, M+1], 411.05 [% 20.83, M+2 ], 412.05 [% 7.07,
M+3].
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Paranater Valua & a8 T RRNT oa=m Ll o o
b a S a33 2238 SE =
1 Data File Name C:/ Uers/ tp/ Desktop/ \MR / Yusuf o o o e AR R = X
Ozkay/ 32/2f pdatal 1/1r _ _ IV B 5
2 Tile
3 Origin Bruke BioSpin GmbH
4 Owner Admiistrater
5 Solvent DMS(C
6 Fulse Sequece zg30
7 Acquisition Date 201505-07T08:35:25
8 ModificationDate
9 Temperature 298.(
10 Hunber uf Gans 16
11 Spectrometer Frequency 500.:3
1Ztpectral Wicth 1096L9
L3LOWeST Freaiency VR
14Nudeus 1H
15 Acquired Siz 2276
16 Spectral Size 131072
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Parameter

1 Data File Name

Title
Origin
Owner
Solvent

Acquisition Da
Modification D:

2
3
4
{5
6 Pulse Sequence
7
8
9

Temperature

te
ate

10 Number of Scans

11 Spectrometer
Frequency

12 Spectral Width

13 Lowest
Frequency

14 Nudleus

15 Acquired Size
16 Spectral Size

Value

C:/ Users/ hp/ Desktop/
NMR/ Yusuf Ozkay/ 32f 1/
pdata/ 1/ 1r

Bruker Analytik GmbH
Administrator

CDCI3

2gpg30
2015-02-19T12:03:19

298.0
1024
125.76

30030.0
-2439.7

13C
32768
32768

~—162.5275
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—147.1095
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LCMSMS ANALIZ RAPORU

Sample Name : AY032

Sample ID :

Data Filename : AY032_027.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-38

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
17:21:42 Administrator

Date Processed : 30.05.2015 Processed by : System
17:31:44 Administrator

Inten. (x1,000,000) -

[MS Spectrum]

# of Peaks 3

Raw Spectrum [4,974->5,041],(scan:[295->299])

Background [4,974->5,346],(scan:[295->317])

Base Peak m/z 410,00 (Inten : 4.283.281)

m/z Absolute Intensity Relative Intensity

410,00 4283281 100,00

411,05 892391 20,83

412,05 302834 7,07

Event 1

Sekil 187. Bilesik C31’e Ait Kiitle Spektrumu
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N’-benziliden-4-(5(6)-Floro-1H-benzimidazol-2-il) benzohidrazit (C32)

F N O
<)«
NHN=C
i H@

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 279 °C. Verim: % 78.

IR (ATR) vmaks(cm™?): 3217 (N-H gerilim bandi), 1664 (Amid C=0 gerilim
bandi), 1627-1429 (C=C ve C=N gerilim bandlar1), 854 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

IH-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.27 (1H, dd, J=8.50 Hz ve J=1.75
Hz, CeHs-H), 7.47 (3H, m, CeHs-H), 7.69-7.65 (2H, m, CsHs-H), 7.76 (2H, d,
J=6.55 Hz, CsHs-H), 8.12 (2H, d, J=8.25 Hz, CeHa-H), 8.32 (2H, d, J=8.30 Hz,

CeHa-H), 8.50 (H, s, N-CH), 11.98 (H, s, NH-CO), 13.29 (1H, s, Benzimidazol-
NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 114.80, 118.15, 119.10, 120.43,
123.18, 126.85, 127.63, 128.83, 129.35, 130.65, 130.69, 133.20, 134.76, 148.54,
157.22, 158.40, 162.93

Elemental analiz: Cz1HisFN4O, Hesaplanan (%):C, 70.38; H, 4.22; N, 15.63.
Bulunan (%):C, 70.46; H, 4.21; N, 15.59.

MASS (ES) m/z: 359.05 [% 100, M+1], 360.10 [% 23.75, M+2 1.
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Parameter Value 8 m 2583838 B 2R s el
1 Data File Name n"\~”m_.m\ hp/ Desktop/ Z,\_Wx\m m M M m m M m W m M m m m m
YO:. -NMRs/ AYO-33 Y.O:
Ezzm\ 1/ Eww\ 1 1r Y el = _ w
2 Tite
3 Origin Bruker BioSpin GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence zg30
7 Acquisition Date 2015-04-30T09:06:46
8 Modification Date
9 Temperature 296.9
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -734.5
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
[ ||
/ J
|
|
I\ | J
Ja
T_Q _—A v_q‘ | \ri_. {
g 5 £R5545 3
T ¥ T ¥ T ¥ T s T T T T T T T ) T X T T v T T
20 L] 18 17 16 15 14 13 12 11 10 9 8 7 1 -1
f1 (ppm)

[-SE+08

F4E+08

F4E+08
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-2E+08
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Parameter
Data File Name

[

Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification
Date

9 Temperature

10 Number of Scans

11 Spectrometer
Frequency

12 Spectral Width

13 Lowest
Frequency

14 Nudleus

W N s WwN

15 Acquired Size
16 Spectral Size

Value

C:/Users/ hp/ Desktop/
NMR/ YOzkay-NMRs/
AYO-33 Y.Ozkay
13CNMR/ 1/ pdata/ 1/ 1r

Bruker Analytik GmbH
Administrator

CDCI3

zgpg30
2015-04-30T09:15:42

297.4
512
125.76

30030.0
-2439.7

13C
32768
32768

——162.9299

—158.3958

"\.157 2203

—148 5270

:

134.76 11

129.3546
128 8325
127 6260
126 8468

1204339
~—118.1486

—114.8001
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T
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LCMSMS ANALIZ RAPORU

Sample Name : AY033

Sample ID :

Data Filename : AY033_028.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-39

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
17:32:12 Administrator

Date Processed : 30.05.2015 Processed by : System
17:42:13 Administrator

[MS Spectrum]

# of Peaks 2

Raw Spectrum [4,162->4,229],(scan:[247->251])

Background [4,162->4,771],(scan:[247->283])

Base Peak m/z 359,05 (Inten : 6.785.315)

m/z Absolute Intensity Relative Intensity

359,05 6785315 100,00

360,10 1611839 23,75

Event 1

Sekil 191. Bilesik C32’ye Ait Kiitle Spektrumu
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(2-klorobenziliden)benzohidrazit (C33)
Cl

F N 0
(L~ @
NHN=C
N H

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 206.4 °C. Verim: % 86.

IR (ATR) vmaks(cm™?): 3215 (N-H gerilim bandi), 1666 (Amid C=0 gerilim
bandi), 1612-1438 (C=C ve C=N gerilim bandlar1), 850 (1,4-Disiibstitiiye benzen
diizlem dis1 deformasyon bandi).

IH-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.11 (1H, s, CeHs-H), 7.71-7.38 (5H,
m, CsHs-H, CsHz-H ), 8.06 (1H, d, J=6.05 Hz, CsH4-H), 8.14 (2H, d, J=7.90 Hz,
CeHs4-H), 8.32 (2H, d, J=7.90 Hz, CsHs-H), 8.91 (1H, s, N-CH), 12.20 (1H, s, NH-
CO), 13.24 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 111.77, 112.74, 120.45, 126.89,
127.41, 128.13, 128.89, 130.43, 132.04, 133.35, 133.74, 134.46, 134.49, 144.42,
162.98.

Elemental analiz: Co1H14CIFN4O, Hesaplanan (%):C, 64.21; H, 3.59; N, 14.26.
Bulunan (%):C, 64.33; H, 3.58; N, 14.29.

MASS (ES) m/z: 393.05 [% 100, M+1], 394.10 [% 22.62, M+2 ], 395 [% 33.64,
M+3], 396.05 [% 6.75, M+4].
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Parameter Value
Data File Name C:/ Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-34 Y.OZKAY
1HNMR/ 1/ pdata/ 1/ 1r
2 Tite
3 Origin Bruker BioSpin GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2g30
7 Acquisition Date 2015-03-17T13: 1442
8 Modification Date
9 Temperature 298.0
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -731.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
T T T ¥ T ¥ T y
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Parameter value S 5 2383322 2% 1-7E+07
2 g S¢g=e8de TR
1 DataFile Name C:/Users/hp/Desktop/ | oi I Ngzsnss oo |
NMR/ YOzkay-NMRs/ | 7 T ERAOST Ry
AYO-34 Y.OZKAY _ == 1V teE+07
13CNMR/ 1/ pdata/ 1f 1r |
2 Title
3 Origin Bruker Analytik GmbH [FeEx0Z
4 Owner Administrator
5 Solvent CDClI3 L 6E+07
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-03-17T14:29:06
8 Modification [5E+07
Date L
9 Temperature 298.0
4E+07
10 Number of 1024
Scans
11 Spectrometer 125.76 L 4E+07
Frequency
12 Spectral Width  30030.0
13 Lowest -2439.7 4E+07
Frequency
14 Nudeus 13C
15 Acquired Size 32768 [3E+07
16 Spectral Size 32768
F2E+07
|
2E+07
I-2E+07
H1E+07
F5E+06
-0
|--5E+05
T T T T T T T T T T T T T T T T T T T T T T T T T T o T T T T T T T T
210 200 150 180 170 160 150 140 130 120 110 . A«oo ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm
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LCMSMS ANALIZ RAPORU

Sample Name :AY034

Sample ID :

Data Filename : AY034_029.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # : 1-40

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
17:42:42 Administrator

Date Processed : 30.05.2015 Processed by : System
17:52:44 Administrator

Inten. (x1,000,000) =

[MS Spectrum]

# of Peaks 4

Raw Spectrum [5,853->5,887],(scan:[347->349])

Background [5,853->6,158],(scan:[347->365])

Base Peak m/z 393,05 (Inten : 4.442.239)

m/z Absolute Intensity Relative Intensity

393,05 4442239 100,00

394,10 1004902 22,62

395,00 1494541 33,64

396,05 299933 6,75

Event 1

Sekil 195. Bilesik C33’e Ait Kiitle Spektrumu
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(3-klorobenziliden)benzohidrazit (C34)
Cl

F C jN : 0
\ 4@
NHN=C
N H

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 246.6 °C. Verim: % 82.

IR (ATR) vmaks(cm™?): 3221 (N-H gerilim bandi), 1664 (Amid C=0 gerilim
bandi), 1629-1429 (C=C ve C=N gerilim bandlar1), 844 (1,4-Disiibstitiiye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) &(ppm): 7.10 (1H, s, CeHs-H), 7.51-7.71 (5H,
m, CeHs-H, CesHs-H ), 7.81(1H, s, CeHs-H), 8.11 (2H, d, J=7.90 Hz, CsHs-H),
8.31 (2H, d, J=7.90 Hz, CesHs-H), 8.47 (1H, s, N-CH), 12.11 (1H, s, NH-CO),
13.22 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 110.69, 111.40, 120.54, 123.41,
126.34, 126.81, 126.85, 128.88, 130.26, 131.24, 133.30, 134.16, 134.57, 137.02,
146.81, 151.88, 163.09.

Elemental analiz: C21H14CIFN4O, Hesaplanan (%):C, 64.21; H, 3.59; N, 14.26.
Bulunan (%):C, 64.42; H, 3.60; N, 14.31.

MASS (ES) m/z: 393.05 [% 100, M+1], 394.10 [% 23.11, M+2 ], 395.05 [%
34.32, M+3], 396.10 [% 5.79, M+4].
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Parameter Value m m o Qupagmoer O = =
= ~ - MO0 —= o o o
1 Data File Name C:/ Users/ hp/ Desktop/ NMR / ™ o H el de fhe R g0 o 2
YOzkay-NMRs/ AYO-35 Y.OZKAY | SETNT i
1HNMR/ 1/ pdata/ 1/ 1
2 Tite
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent CcDCI3
6 Pulse Sequence zg30
7 Acquisition Date 2015-05-05T08:28:09
8 Modification Date
9 Temperature 298.0
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -735.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
{
f |
|
| I
't U i
g ﬁl A
o i
8 8 288 8R” I
= = SnM S\ =
T ¥ T ¥ T T T T T T X T X T X T X T v T T v T b T T
20 L] 18 17 16 15 14 13 12 11 8 7 2 1 o |

F6E+08

F6E+08

SE+08

F4E+08

F4E+08

F4E+08

F3E+08

F2E+08

[~2E+08

[~2E+08

~1E+08

-SE+07

-0

[~-SE+07

Sekil 197. Bilesik C34’¢ Ait 'H-NMR Spektrumu

173



-

2
3
4
5
6
7
8

9

Parameter
Data File Name

Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification
Date
Temperature

10 Number of

Scans

11 Spectrometer

Frequency

12 Spectral Width
13 Lowest

Frequency

14 Nudeus

15 Acquired Size
16 Spectral Size

Value

C:/ Users/ hp/ Desktop/
NMR/ YOzkay-NMRs/
AYO-35Y.OZKAY
13CNMR/ 1/ pdata/ 1/
ir

Bruker Analytik GmbH
Administrator

CDCI3

zgpg30
2015-05-05T09:29:50

298.4
1024

125.76

30030.0
-2439.7

13C
32768
32768

—163.0861

—151.8811

~=146 8093

134.1635
131.2444
130.2555
128 8848
126 .8541
126 8065
126 3370
123.4077
1205369
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LCMSMS ANALIZ RAPORU

Sample Name : AY035

Sample ID :

Data Filename : AY035_030.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # 1 1-41

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
17:53:12 Administrator

Date Processed : 30.05.2015 Processed by : System
18:03:14 Administrator

[MS Spectrum]

# of Peaks 6

Raw Spectrum [5,819->5,887],(scan:[345->349])

Background [5,853->6,293],(scan:[347->373])

Base Peak m/z 393,05 (Inten : 5.367.380)

m/z Absolute Intensity Relative Intensity

101,00 350688 6,53

109,65 744607 13,87

393,05 5367380 100,00

394,10 1240499 23,11

395,05 1842349 34,32

396,10 386956 7,21

Event 1

Sekil 199. Bilesik C34’e Ait Kiitle Spektrumu
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(4-klorobenziliden)benzohidrazit (C35)

F N 0
T4 O
NHN=C cl
N H

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 300.6 °C. Verim: % 73.

IR (ATR) vmaks(cm™?): 3209 (N-H gerilim bandi), 1662 (Amid C=0 gerilim
bandi), 1627-1427 (C=C ve C=N gerilim bandlar1), 842 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.11 (1H, t, J=9.0 Hz C¢H3-H), 7.48
(1H, s, CeHs-H), 7.55 (1H, d, J=7.85 Hz, CeHs-H), 7.64 (1H, s, CeHs-H ), 7.79
(1H, d, J=7.85 Hz, CeHs-H), 8.11 (2H, d, J=7.80 Hz, CeHs-H), 8.31 (2H, d,
J=7.80 Hz, C¢Hs-H), 8.49 (1H, s, N-CH), 12.05 (1H, s, NH-CO), 13.24 (1H, s,
Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 112.65, 113.12, 118.38, 118.68,
119.94, 124.43, 126.85, 128.85, 129.25, 129.45, 133.25, 133.72, 134.65, 135.07,
147.17, 162.97.

Elemental analiz: Co1H14CIFN4O, Hesaplanan (%):C, 64.21; H, 3.59; N, 14.26.
Bulunan (%):C, 64.17; H, 3.58; N, 14.22.

MASS (ES) m/z: 393.05 [% 100, M+1], 394.05 [% 24.84, M+2 ], 395.05 [%
35.00, M+3], 396.10 [% 7.21, M+4].
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Parameter Value m m R0 it BN = Ed
2 8 2 =
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ o o w w m L m m M b m m
YOzkay-NMRs/ AYO-36 Y.Ozkay e NN i
1HNMR/ 1/ pdata/ 1/ 1r
2 Tite
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2g30
7 Acquisition Date 2015-04-30T08:20:08
8 Modification Date
9 Temperature 296.6
10 Number of Scans 16
11 Spectrometer 500.13
Frequency
12 Spectral Width 10964.9
13 Lowest Frequency -732.7
14 Nudeus H
15 Acquired Size 32768
16 Spectral Size 131072
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Parameter Value W W M m M W W m m m
1 Data File Name C:/Users/hp/Desktop/ | o T 8 M@ I = oo
NMR/ YOzkay-NMRs, b T TN T T TS
><O.\wm <.0Mxm< . _ _ /L f _ ~ _\.
13CNMR/ 1/ pdataf 1/ 1r
2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent CDCI3
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-04-30T708:36:13
8 Modification
Date
9 Temperature 297.5
10 Number of 512
Scans
11 Spectrometer 125.76
Frequency
12 Spectral Width  30030.0
13 Lowest -2439.7
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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LCMSMS ANALIZ RAPORU

Sample Name : AYO36

Sample ID :

Data Filename : AY036_031.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-42

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
18:03:43 Administrator

Date Processed : 30.05.2015 Processed by : System
18:13:45 Administrator

[MS Spectrum]

# of Peaks 6

Raw Spectrum [5,785->5,819],(scan:[343->345])

Background [5,819->6,124],(scan:[345->363])

Base Peak m/z 393,05 (Inten : 7.684.386)

m/z Absolute Intensity Relative Intensity

100,90 766841 9,98

130,30 473504 6,16

393,05 7684386 100,00

394,05 1908802 24,84

395,05 2689679 35,00

396,10 618151 8,04

Event 1
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(2,4-diklorobenziliden)benzohidrazit
(C36)
cl

F N 0
\)
(;[ C NHN=C4<\ >—c1
N H

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 257.3 °C. Verim: % 76.

IR (ATR) vmaks(cm™?): 3219 (N-H gerilim bandi), 1668 (Amid C=0 gerilim
bandi), 1589-1438 (C=C ve C=N gerilim bandlar1), 850 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

IH-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.11 (1H, s, CeHs-H), 7.46-7.74 (3H,
m, CeHs-H, CsHs-H ), 8.05 (1H, d, J=8.45 Hz CeHs-H), 8.12 (2H, d, J=7.95 Hz,
CsHs-H), 8.31 (2H, d, J=7.95 Hz, CgHs-H), 8.85 (1H, s, N-CH), 12.24 (1H, s, NH-
CO), 13.23 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 112.95, 117.80, 118.50, 121.83,
123.28, 125.98, 126.88, 128.55, 128.89, 129.89, 131.15, 132.39, 133.40, 134.39,
135.65, 139.12, 143.33, 154.37, 162.97

Elemental analiz: Co1H13CIl2FN4O, Hesaplanan (%):C, 59.03; H, 3.07; N, 13.11.
Bulunan (%):C, 58.83; H, 3.06; N, 13.14.

MASS (ES) m/z: 427.05 [% 100, M+1], 429.05 [% 21.02, M+3 ], 430.05 [%
16.10, M+4], 431.10 [% 11.83, M+5].
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Parameter Value

1 Data File Name C:/ Users/ hpf Desktop/ NMR/
YOzkay-NMRs/ AYO-37
Y.OZKAY 1HNMR/ 1/ pdata/ 1/
1r

2 Title

3 Origin Bruker Analytik GmbH

4 Owner Administrator

5 Solvent DMSO

6 Pulse Sequence 2930

7 Acquisition Date 2015-05-05T13:50:17

8 Modification Date

9 Temperature 298.0

10 Number of Scans 16

11 Spectrometer 500.13

Frequency

12 Spectral Width 10964.9

13 Lowest Frequency -735.2

14 Nudeus 1H

15 Acquired Size 32768

16 Spectral Size 131072
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Parameter Value 3 & 382 2828 01 8 comnozshlrnos e
g 5 N 8% 2358 ¢ 2 S LR e
1 DataFile Name C:/Users/hp/Desktop/ |oi = 2 9% SILI S o 2mTm S oS ;n |
NMR/ YOzkay-NMRs/ b N7 oy - R IR LRSS
AYO-37 Y.OZKAY _ _ “ | / f\ \ ~ _ “ [’uﬂk‘k‘ﬁ\L\L ~8E+07
13CNMR/ 1/ pdata/ 1/ 1r L
2 Tite -8E+07
3 Origin Bruker Analytik GmbH t
4 Owner Administrator -7E+07
5 Solvent CDCI3 L
6 Pulse Sequence zgpg30 leE+07
7 Acquisition Date 2015-05-05T14:48:17 L
8 Modification | eEs07
Date
9 Temperature 298.5
—6E+07
10 Number of 1024
Scans [
11 Spectrometer  125.76 FSE+07
Frequency
12 Spectral Width  30030.0 | 4E+07
13 Lowest -2439.7 b
Frequency | sero7
14 Nudeus 13C
15 Acquired Size 32768 s
16 Spectral Size 32768
—3E+07
—2E+07
F2E+07
~2E+07
—1E+07
F5E+06
-0
—SE+06

210 200 190 180 170 160 150 140 130 120 110 . moo ) 90 &0 70 0 50 40 30 20 10 0 -10
1 (ppm

182

Sekil 206. Bilesik C36’ya Ait *C-NMR Spektrumu



LCMSMS ANALIZ RAPORU

Sample Name : AYO037

Sample ID :

Data Filename : AYO037_012.Icd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # 114

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
10:06:06 Administrator

Date Processed : 30.05.2015 Processed by : System
10:16:07 Administrator

55I ten. (x1,000,000) T

[MS Spectrum]

# of Peaks 8

Raw Spectrum [7,477->7,511],(scan:[443->445])

Background [7,511->7,748],(scan:[445->459])

Base Peak m/z 427,05 (Inten : 5.577.625)

m/z Absolute Intensity Relative Intensity

101,30 286661 5,14

102,50 278990 5,00

109,60 722202 12,95

110,25 285169 511

427,05 5577625 100,00

429,05 3876643 69,50

430,05 898127 16,10

431,10 659584 11,83

Event 1
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(2-nitrobenziliden)benzohidrazit (C37)
O,N

F N O
I )«
N NHN=%

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 285.7 °C. Verim: % 72.

IR (ATR) vmaks(cm™?): 3257 (N-H gerilim bandi), 1672 (Amid C=0 gerilim
bandi), 1556-1436 (C=C ve C=N gerilim bandlar1), 842 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

IH-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.11 (1H, s, CeHs-H), 7.58-7.38 (2H,
m, CeHs-H), 7.70 (1H, t, J=7.55 Hz, CeHs-H), 7.84 (1H, t, J=4.5 Hz, CsHs-H),
8.14 (4H, m, CeHs-H), 8.32 (2H, d, J=7.90 Hz, CeHs-H), 8.92 (1H, s, N-CH),
12.34 (1H, s, NH-CO), 13.25 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 112.75, 112.89, 119.56, 120.63,
125.17, 126.85, 126.93, 128.45, 128.96, 129.17, 131.22, 133.42, 134.23, 135.74,
143.70, 143.77, 148.74, 148.81, 150.76, 151.30, 156.82, 163.13.

Elemental analiz: C21H14FNsOs3, Hesaplanan (%):C, 62.53; H, 3.50; N, 17.36.
Bulunan (%):C, 62.37; H, 3.49; N, 17.39.

MASS (ES) m/z: 404.05 [% 100, M+1], 405.05 [% 21.88, M+2 ].
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Parameter

[

Data File Name

Value

C:/ Usersf hp/ Desktop/ NMR/
YOzkay-NMRs/ AYO-38
Y.OZKAY 1HNMR/ 1/ pdata/ 1/
ir

—13.2531
123415

—B8.9212

/8 3319

~8.0974
78590
~7.7016
=7 .3840
—7.1141

—3.3788

2.5093

Fu

2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence 2930
7 Acquisition Date 2015-04-07T11:37:21
8 Modification Date
9 Temperature 295.5
10 Number of Scans 16
11 Spectrometer 500.13
Frequency
12 Spectral Width 10964.9
13 Lowest Frequency -731.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
/ i
1
t c 0 on -{
i :
= S S
T T ¥ T ¥ T ¥ T T T T T X T X
20 15 17 16 15 14 13 11 10 9
f1 (ppm)

[~SE+08
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0 N s N

9

10 Number of

Parameter

Data File Name

Title
Origin
Owner
Solvent

Pulse Sequence
Acquisition Date

Modification

Date

Temperature

Scans

11 Spectrometer

Frequency

12 Spectral Width
13 Lowest

Frequency
14 Nudeus

15 Acquired Size
16 Spectral Size

Value

C:/Users/ hp/ Desktop/
NMR/ YOzkay-NMRs/
AYO-38 Y.OZKAY
13CNMR/ 1/ pdata/ 1/ 1r

~=163.1251

Bruker Analytik GmbH
Administrator

CDCI3

2gpg30
2015-04-07T12:35:33

295.9
1024

125.76

30030.0
-2439.7

13C
32768
32768

~~156.8223

—148 7401

143.7722
143.7022
134.2290
131.2204
128 9608
126.9259

%
):
Z

—125.1657

——119.5583

<

112 8908
112.7493
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LCMSMS ANALIZ RAPORU

Sample Name : AY038

Sample ID :

Data Filename : AY038_032.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-43

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
18:14:13 Administrator

Date Processed : 30.05.2015 Processed by : System
18:24:15 Administrator

[MS Spectrum]

# of Peaks 2

Raw Spectrum [4,906->4,940],(scan:[291->293])

Background [4,940->5,007],(scan:[293->297])

Base Peak m/z 404,05 (Inten : 7.829.056)

m/z Absolute Intensity Relative Intensity

404,05 7829056 100,00

405,05 1713166 21,88

Event 1
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(3-nitrobenziliden)benzohidrazit (C38)

F C jN : o) NO,
\ O
NHN=C
N H

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 323.4 °C. Verim: % 65.

IR (ATR) vmaks(cm™): 3219 (N-H gerilim bandi), 1664 (Amid C=0O gerilim
bandi), 1631-1427 (C=C ve C=N gerilim bandlar1), 850 (1,4-Distibstitilye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.09 (1H, m, CeH3z-H), 7.42-7.62 (2H,
m, CsHs-H), 7.74 (1H, t, J=7.90 Hz, CeHs-H), 8.11 (2H, d, J=8.10 Hz, CsHs-H),
8.15 (1H, d, J=7.60 Hz, CsHs-H), 8.23 (1H, d, J=7.40 Hz, CeHs-H), 8.30 (2H, d,
J=8.25 Hz, CeHa-H), 8.54 (1H, s, CeHas-H), 8.57 (1H, s, N-CH), 12.20 (1H, s,
NH-CO), 13.21 (1H, s, Benzimidazol-NH).

BC-NMR (125 MHz) (DMSO-ds) §(ppm): 120.92, 124.26, 126.38, 126.47,
128.43, 128.56, 130.43, 132.89, 133.40, 133.93, 136.14, 145.55, 148.21, 162.70.

Elemental analiz: C21H14FNsO3, Hesaplanan (%):C, 62.53; H, 3.50; N, 17.36.
Bulunan (%):C, 62.63; H, 3.51; N, 17.41.

MASS (ES) m/z: 404.05 [% 100, M+1], 405.10 [% 29.42, M+2 ].
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13 2108
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Parameter Value

1 Data File Name C:/ Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-39
Y.OZKAY/ 2/ pdata/ 1/ 1r

2 Tite

3 Origin UXNMR, Bruker Analytische
Messtechnik GmbH

4 Owner root

5 Solvent DMSO

6 Pulse Sequence zg30

7 Acquisition Date 2015-04-21T13:21:38

8 Modification Date

9 Temperature 298.0

10 Number of Scans 16

11 Spectrometer 500.13

Frequency

12 Spectral Width 10964.9

13 Lowest Frequency -736.8

14 Nudeus 1H

15 Acquired Size 32768

16 Spectral Size 131072
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2
3
4
5
6
7
8

9

Parameter
Data File Name

Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification
Date

Temperature

10 Number of

Scans

11 Spectrometer

Frequency

12 Spectral Width
13 Lowest

Frequency

14 Nudeus

15 Acquired Size
16 Spectral Size

Value

C:/ Users/ hp/ Desktop/
NMR/ YOzkay-NMRs/
AYO-39 Y.OZKAY/ 3/
pdata/ 1/ 1r

Bruker Analytik GmbH
Administrator

CDCI3

zgpg30
2015-04-21T14:20:56

298.8
1024

125.76

30030.0
-2500.0

13C
32768
32768

~=162.6966

—148 2148

—145 5502

136.1384
132 .8904
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1284312

/
Z
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~=124.2604

—120.9221

210 200

x T ¥ T T

150 180 170

160

150

140

130

1
120

T

T
110

T

_4
100
f1 (ppm)

F9E+07

F8E+07

[~8E+07

FEE+07

F7E+07

-6 E+07

6 E+07

F6E+07

S5E+07

F4E+07

F4E+07

F4E+07

~3E+07

F2E+07

F2E+07

[~2E+07

F1E+07

FSE+05

-0

--SE+08

Sekil 214. Bilesik C38’¢ Ait *C-NMR Spektrumu

190



LCMSMS ANALIZ RAPORU

Sample Name : AY039

Sample ID :

Data Filename : AY039 033.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-44

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
18:24:44 Administrator

Date Processed : 30.05.2015 Processed by : System
18:34:46 Administrator

Inten. (x10,000,000) -

[MS Spectrum]

# of Peaks 2

Raw Spectrum [4,838->4,906],(scan:[287->291])

Background [4,872->5,684],(scan:[289->337])

Base Peak m/z 404,05 (Inten : 12.580.273)

m/z Absolute Intensity Relative Intensity

404,05 12580273 100,00

405,10 3701308 29,42

Event 1
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(4-nitrobenziliden)benzohidrazit (C39)

F N (0]
RSO
N NHN=CONOZ
H H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 304.4 °C. Verim: % 67.

IR (ATR) vmaks(cm™): 3211 (N-H gerilim bandi), 1662 (Amid C=0O gerilim
band1), 1629-1429 (C=C ve C=N gerilim bandlar1), 842 (1,4-Distibstitilye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.10 (1H, s, Ce¢Hs-H), 7.38-7.69 (2H,
m, CeHs-H), 8.01 (2H, d, J=8.05 Hz, CsHas-H), 8.12 (2H, d, J=7.70 Hz, CsH4s-H),
8.31 (4H, d, J=7.85 Hz, CsHs-H), 8.58 (1H, s, N-CH), 12.26 (1H, s, NH-CO),
13.22 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 111.60, 112.88, 116.37, 124.56,
126.89, 128.27, 128.87, 130.04, 131.10, 133.41, 133.44, 134.36, 134.38, 141.06,
141.25, 144.71, 145.99, 148.38, 163.21

Elemental analiz: C21H14FNsO3, Hesaplanan (%):C, 62.53; H, 3.50; N, 17.36.
Bulunan (%):C, 62.58; H, 3.51; N, 17.41.

MASS (ES) m/z: 404 [% 100, M+1], 405.10 [% 22.88, M+2 .
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Parameter value 2 2 sagEaga asa -
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ [} o Rt e el S B = 2
YOzkay-NMRs/ AYO-40 Y.OZKAY | e L LT UT [ |
1HNMR/ 2/ pdata/ 1/ 1r
2 Title
3 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence 2g30
7 Acquisition Date 2015-05-07T09:49:42
8 Modification Date
9 Temperature 298.0
10 Number of Scans 32
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -736.7
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
I |
Ak ﬁ
N A |
1 I
b= 2
T T T T T T T T T T T T T N T T T T T T T
20 19 18 17 16 15 14 13 12 11 10 9 8 74 1 -1
f1 (ppm)
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o~ N=m T TooWE Ko
Parameter Value 3 e SO RS T M el
N mMaRk om oalddih Mmc;n 3
1 Data File Name C:/Users/hp/Desktop/ | o PYLITT [IIIT 2oz
NMR/ YOzkay-NMRs/ S ST X2 DS D DO
AYO-40 Y.OZKAY _ ffm _ / /f\\_\.\. _ _\. -SE+07
13CNMR/ 2/ pdata/ 1/ 1r
2 Title
3 Origin Bruker Analytik GmbH | 4E+07
4 Owner Administrator
5 Solvent CDCI3 r
6 Pulse Sequence zgpg30
2 H4E+07
7 Acquisition Date 2015-05-07T12:51:11
8 Modification
Date
9 Temperature 298.6 —4E+07
10 Number of 2048
Scans E
11 Spectrometer 125.76
Frequency F3E+07
12 Spectral Width  30030.0
13 Lowest -2439.7
Frequency | 2E+07
14 Nudeus 13C
15 Acquired Size 32768 ! .
16 Spectral Size 32768
F2E+07
2E+07
—1E+07
SE+06
0
+=-SE+06
d T N T * T o T N T N T T T T T ol T o T ol T T T T T T T T T T T x T ol T T T T T T T T T o T
210 200 150 180 170 160 150 140 130 120 110 m m.co ) 0 80 70 &0 50 40 30 20 10 ] -10
1 (ppm
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LCMSMS ANALIZ RAPORU

Sample Name : AY040

Sample ID :

Data Filename : AY040 034.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # : 1-45

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
18:35:14 Administrator

Date Processed : 30.05.2015 Processed by : System
18:45:16 Administrator

00— T T T ‘ T T T T T T T T T T T T T T T T

[MS Spectrum]

# of Peaks 4

Raw Spectrum [4,906->4,940],(scan:[291->293])

Background [4,940->5,075],(scan:[293->301])

Base Peak m/z 404,00 (Inten : 4.591.625)

m/z Absolute Intensity Relative Intensity

100,95 602394 13,12

182,95 439969 9,58

404,00 4591625 100,00

405,10 1050468 22,88

Event 1
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(2-florobenziliden)benzohidrazit (C40)

F\©iN o) F

Ava" Ry

E NHN—%

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 249.8 °C. Verim: % 74.

IR (ATR) vmaks(cm™): 3201 (N-H gerilim bandi), 1662 (Amid C=0O gerilim
bandi), 1614-1440 (C=C ve C=N gerilim bandlar1), 848 (1,4-Distibstitilye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.11 (1H, s, Ce¢Hs-H), 7.31-7.71 (5H,
m, CeHs-H), 7.98 (1H, t, J=7.20 Hz, CsHs-H), 8.12 (2H, d, J=7.90 Hz, CsH4s-H),
8.32 (2H, d, J=7.90 Hz, CsHs-H), 8.74 (1H, s, N-CH), 12.10 (1H, s, NH-CO),
13.24 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 116.44, 116.60, 122.25, 122.33,
123.28, 125.46, 125.49, 126.83, 127.04, 128.87, 132.09, 132.61, 133.13, 134.27,
134.69, 139.71, 141.20, 141.23, 152.11, 162.88.

Elemental analiz: C21H14F2N4O, Hesaplanan (%):C, 67.02; H, 3.75; N, 14.89.
Bulunan (%):C, 66.83; H, 3.74; N, 14.92.

MASS (ES) m/z: 377.10 [% 100, M+1], 378.15 [% 30.23, M+2 1.
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Parameter value g g $R uUPBINILRNSS . IF
B = =S SRERNLOAMAMS s 22
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ - - L T S R N N Ny o P
YOzkay-NMRs/ AYO-41Y.Ozkay | | 5 frrrm——— | %
1HNMR/ 1/ pdata/ 1/ 1r
2 Tite
3 Origin Bruker BioSpin GmbH
4 Owner Administrator
5 Solvent DMsSO
6 Pulse Sequence zg30
7 Acquisition Date 2015-04-30T11:48:09
8 Modification Date
9 Temperature 296.5
10 Number of Scans 16
11 Spectrometer 500.13
Frequency
12 Spectral Width 10964.9
13 Lowest Frequency -733.8
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
|
| _ !
[ _ L
k | bl b
I 1 1T
8 = 2 KEL 88 3
—_ =} S M- - -
T L T ¥ T ¥ T y T T T T T T T X T b T X T T v T
20 13 18 17 16 15 14 13 12 11 8 7 6 -1
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Parameter

-

Data File Name

Title
Origin
Owner

Pulse Sequence
Acquisition Date

Modification
Date

9 Temperature
10 Number of Scans

11 Spectrometer
Frequency

12 Spectral Width

13 Lowest
Frequency

14 Nudeus
15 Acquired Size
16 Spectral Size

2
3
4
5 Solvent
)
4
8

Value

C:/Users/ hp/ Desktop/
NMR/ YOzkay-NMRs/
AYO-41Y.Ozkay 1CNMR/
1/pdata/ 1/ 1r

Bruker Analytik GmbH
Administrator

CDCI3

zgpg30
2015-04-30T13:01:39

297.5
1024
125.76

30030.0
-2439.7

13
32768
32768

—163.1609
148 7515
148 7201
133.9390
133.1959
130.9802
128 9584

21270309

—124.8278

—121.4373

—118.5625

&
“\-146 0708

;

X T b T
210 200

T T T

190 180 170

F4E+07

F4E+07

-3E+07

F2E+07

F2E+07

F2E+07

F1E+07

FSE+06

198

Sekil 222. Bilesik C40’a Ait 3 C-NMR Spektrumu



LCMSMS ANALIZ RAPORU

Sample Name :AY041

Sample ID :

Data Filename : AYO41 035.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # : 1-46

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
18:45:44 Administrator

Date Processed : 30.05.2015 Processed by : System
18:55:46 Administrator

[MS Spectrum]

# of Peaks 3

Raw Spectrum [4,804->4,872],(scan:[285->289])

Background [4,804->5,312],(scan:[285->315])

Base Peak m/z 377,10 (Inten : 9.883.447)

m/z Absolute Intensity Relative Intensity

101,00 608315 6,15

377,10 0883447 100,00

378,15 2988201 30,23

Event 1

Sekil 223. Bilesik C40’a Ait Kiitle Spektrumu
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(3-florobenziliden)benzohidrazit (C41)

Fo : N : o) F
\ 4@

NHN=C

N f

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 269.3 °C. Verim: % 77.

IR (ATR) vmaks(cm™): 3211 (N-H gerilim bandi), 1664 (Amid C=0O gerilim
bandi), 1627-1427 (C=C ve C=N gerilim bandlar1), 854 (1,4-Disiibstitiiye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.11 (1H, m, CsH3-H), 7.28-7.71 (6H,
m, CsHs-H,ve CeHs-H ), 8.12 (2H, d, J=8.00 Hz, Ce¢Hs-H), 8.32 (2H, d, J=7.70
Hz, CeHs-H, 850 (1H, s, N-CH), 12.10 (1H, s, NH-CO), 13.25 (1H, s,
Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 112.67, 113.45, 113.63, 120.46,
120.56, 123.98, 126.82, 126.90, 128.88, 131.38, 131.45, 132.25, 133.29, 134.54,
134.62, 137.30, 137.36, 147.13, 161.93, 163.07, 163.87.

Elemental analiz: C21H14F2N4O, Hesaplanan (%):C, 67.02; H, 3.75; N, 14.89.
Bulunan (%):C, 66.94; H, 3.76; N, 14.86.

MASS (ES) m/z: 377.10 [% 100, M+1], 378.15 [% 24.29, M+2 ].
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Parameter
1 Data File Name

Value

C:/ Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-42 Y.OZKAY 1

~13.2500

—12.1092

~=3.3934
2.5097

—
S——

?_._

e ©

100—  ——

0.90

HNMR/ 2f pdata/ 1/ 1r
2 Tite
3 Origin Bruker BioSpin GmbH
4 Owner Administrator
5 Solvent DMSO
6 Pulse Sequence zg30
7 Acquisition Date 2015-04-07T08:09:07
8 Modification Date
9 Temperature 295.4
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -731.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
T T T v T Y T ¥ T
20 15 17 16 15 14
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Parameter value sSB& I8 RIRRIYF 8=2H
& 38 SR O IRBEEaRE 595
1 Data File Name C:/Users/hp/ 283 SH RAMBR88 R 222
Desktop/ NMR/ NP ST T NP
YOzkay-NMRs/ AYO-42
Y.OZKAY 13CNMR/ 2/
pdata/ 1/ 1r
2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent CDClI3
6 Pulse zgpg30
Sequence
7 Acquisition 2015-04-07T09:08:20 I
Date
8 Modification
Date
9 Temperature 295.6
10 Number of 1024
Scans
11 Spectrometer 125.76
Frequency
12 Spectral Width 30030.0
13 Lowest -2439.7
Frequency
14 Nudleus 13C |
15 Acquired Size 32768
16 Spectral Size 32768
|
| 1
|
\ |
|
|
| |
|
T * T d T T T T T T T T T T T T T T T T T by T d T o T T T T T T T
210 200 150 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 10 0 -10

ft (ppm)
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LCMSMS ANALIZ RAPORU

Sample Name : AY042

Sample ID :

Data Filename :AY042 011.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-3

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
09:55:36 Administrator

Date Processed : 30.05.2015 Processed by : System
10:05:38 Administrator

[MS Spectrum]

# of Peaks 2

Raw Spectrum [4,128->4,162],(scan:[245->247])

Background [4,128->4,601],(scan:[245->273])

Base Peak m/z 377,15 (Inten : 10.377.311)

m/z Absolute Intensity Relative Intensity

377,15 10377311 100,00

378,15 2520946 24,29

Event 1

Sekil 227. Bilesik C41’e Ait Kiitle Spektrumu
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(4-florobenziliden)benzohidrazit (C42)

F N O
T~
N NHN=%OF

H
Yontem C’ye gore sentezlenmistir. Deneysel E.n: 288.7 °C. Verim: % 82.

IR (ATR) vmaks(cm™?): 3209 (N-H gerilim bandi), 1664 (Amid C=0O gerilim
bandi), 1627-1427 (C=C ve C=N gerilim bandlar1), 854 (1,4-Disiibstitliiye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.10 (1H, yayvan s, CeHs-H), 7.30-
7.83 (6H, m, CsHs-H,ve CsHs-H ), 8.10 (2H, d, J=8.30 Hz, CsHs-H), 8.30 (2H, d,
J=8.30 Hz, C¢Hs-H), 8.48 (1H, s, N-CH), 11.99 (1H, s, NH-CO), 13.22 (1H, s,
Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 112.76, 116.33, 116.40, 116.51,
118.00, 120.57, 126.87, 127.03, 127.04, 128.83, 129.77, 131.40, 132.44, 134.76,
134.91, 147.40, 162.47, 162.95, 164.65, 164.74.

Elemental analiz: C21H14F2N4O, Hesaplanan (%):C, 67.02; H, 3.75; N, 14.89.
Bulunan (%):C, 66.87; H, 3.74; N, 14.93.

MASS (ES) m/z: 377.10 [% 100, M+1], 378.10 [% 28.74, M+2 ].
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13.2202
—11.9914
8.4860
83141
8.2976
8.1075
8.0009
78310
7 819
7 8141
78027
77010
&7 5743
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73717
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Parameter Value

1 Data File Name C:/ Users/ hp/ Desktop/ NMR/
YOzkay-NMRs/ AYO-43
Y.OZKAY 1HNMR/ 2/ pdata/ 1/
ir

2 Title

3 Origin UXNMR, Bruker Analytische
Messtechnik GmbH

4 Owner root

5 Solvent DMSO

6 Pulse Sequence 2930

7 Acquisition Date 2015-04-21T07:50:12

8 Modification Date

9 Temperature 296.2

10 Number of Scans 16

11 Spectrometer 500.13

Frequency

12 Spectral Width 10964.9

13 Lowest Frequency -736.7

14 Nudeus H

15 Acquired Size 32768

16 Spectral Size 131072
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Parameter Value
1 Data File C:/Users/ hp/
Name Desktop/ NMR/
YOzkay-NMRs/
AYO-43 Y.OZKAY
13NMR/ 2/ pdata/ 1/
ir
2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent CDCI3
6 Pulse zapg30
Sequence
7 Acquisition 2015-04-21T08:55:43
Date
8 Modification
Date
9 Temperature 298.4
10 Number of 1024
Scans
11 Spectrometer 125.76
Frequency
12 Spectral 30030.0
Width
13 Lowest -2439.7
Frequency
14 Nudeus 13C

15 Acquired Size 32768
16 Spectral Size 32768
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164.6518
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LCMSMS ANALIZ RAPORU

Sample Name : AY043

Sample ID :

Data Filename : AY043_036.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # : 1-47

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
18:56:14 Administrator

Date Processed : 30.05.2015 Processed by : System
19:06:16 Administrator

Inten. (x10,000,000) -

[MS Spectrum]

# of Peaks 4

Raw Spectrum [4,534->4,567],(scan:[269->271])

Background [4,567->4,974],(scan:[271->295])

Base Peak m/z 377,10 (Inten : 12.568.444)

m/z Absolute Intensity Relative Intensity

100,75 845882 6,73

109,65 769898 6,13

377,10 12568444 100,00

378,10 3611903 28,74

Event 1
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(2,4-diflorobenziliden)benzohidrazit
(C43)

F N (o) F
\>_< >_ 42
:: NHN=C F

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 243 °C. Verim: % 86.

IR (ATR) vmaks(cm™?): 3219 (N-H gerilim bandi), 1660 (Amid C=0 gerilim
bandi), 1618-1427 (C=C ve C=N gerilim bandlar1), 856 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 7.10 (1H, yayvan s, Ce¢Hs-H), 7.20-
7.70 (4H, m, CeHsz-H ), 7.99- 8.03 (1H, m, CsHz-H ) 8.10 (2H, d, J=7.90 Hz,
CeHs-H), 8.31 (2H, d, J=7.85 Hz, CsHs-H), 8.67 (1H, s, N-CH), 12.09 (1H, s, NH-
CO), 13.23 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 104.75, 104.96, 105.16, 113.21,
113.24, 113.28, 113.31, 119.13, 119.23, 120.59, 120.61, 126.88, 128.35, 128.83,
132.26, 132.31, 133.32, 133.43, 134.49, 135.57, 140.53, 144.60, 144.73, 162.75,
162.90, 164.84

Elemental analiz: C21H13F3N4O, Hesaplanan (%):C, 63.96; H, 3.32; N, 14.21.
Bulunan (%):C, 64.12; H, 3.31; N, 14.18.

MASS (ES) m/z: 395.10 [% 100, M+1], 396.10 [% 21.55, M+2 ].
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Parameter Value 2 8 2 23 B2RR23888 = =&g
3 o S o oo 2ezE2Zzag=g o 22
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ [} o i K S T o R e R 2 i3
YOzkay-NMRs/ AYO-34 Y.OZKAY | P Seanets ey V)
1HNMR/ 1/ pdata/ 1/ 1r
2 Title
3 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence zg30
7 Acquisition Date 2015-05-11T11:17:06
8 Modification Date
9 Temperature 296.5
10 Number of Scans 32
11 Spectrometer 500.13
Frequency
12 Spectral Width 10964.9
13 Lowest Frequency -736.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
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Parameter

Data File Name

Title
Origin
Owner
Solvent

Pulse Sequence
Acquisition Date

Modification
Date

Temperature

10 Number of

Scans

11 Spectrometer

Frequency

12 Spectral Width
13 Lowest

Frequency

14 Nudeus

15 Acquired Size
16 Spectral Size

&3
52
]
Value
C:f Users/ hp/ Desktop/
NMR/ YOzkay-NMRs/

AYO-44 Y.OZKAY
13CNMR/ 1/ pdataf 1/ 1r |

Bruker Analytik GmbH
Administrator

CDCI3

zgpg30
2015-05-11T12:16:20

297.5
1024

125.76

30030.0
-2439.7

13C
32768
32768

162.8511
162.7494
1625241
160 5145
160.4139
1447252
144 5977
—140 4449
1344619
—132.2598
128 4276
13557
-=119.1274
105.1635
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104.7536
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LCMSMS ANALIZ RAPORU

Sample Name : AY043

Sample ID :

Data Filename : AY043_037.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-48

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
19:06:44 Administrator

Date Processed : 30.05.2015 Processed by : System
19:16:46 Administrator

1 S

[MS Spectrum]

# of Peaks 2

Raw Spectrum [5,346->5,379],(scan:[317->319])

Background [5,346->5,684],(scan:[317->337])

Base Peak m/z 395,10 (Inten : 5.259.071)

m/z Absolute Intensity Relative Intensity

395,10 5259071 100,00

396,10 1133147 21,55

Event 1
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4-(5(6)-Floro-1H-benzimidazol-2-il)-V’-(2-metilbenziliden)benzohidrazit (C44)

H,C

F N (o)
Ly @
NHN=C
N H

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 274.2 °C. Verim: % 79.

IR (ATR) vmaks(cm™): 3207 (N-H gerilim bandi), 1635 (Amid C=0O gerilim
bandi1), 1560-1435 (C=C ve C=N gerilim bandlar1), 850 (1,4-Disiibstitliiye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 2.49 (3H, s, -CH3), 7.09-7.13 (1H, m,
CeHs-H), 7.28-7.53 (4H, m, CeHs-H,ve CeHs-H ), 7.56 (1H, m, CeHs-H), 7.73
(1H, d, J=7.40 Hz, Ce¢Hs-H), 8.12 (2H, d, J=7.60 Hz, CsHs-H), 8.31 (2H, m,
CeHs-H), 8.79 (1H, s, N-CH), 11.96 (1H, s, NH-CO), 13.25 (1H, s, Benzimidazol-
NH).

BC-NMR (125 MHz) (DMSO-ds) &(ppm): 19.48, 123.18, 123.21, 123.27,
123.33, 123.91, 124.91, 126.33, 126.68, 127.01, 128.79, 130.32, 131.36, 132.72,
132.99, 134.95, 137.41, 147.18, 152.11, 152.13, 162.73.

Elemental analiz: CxHi17FN4O, Hesaplanan (%):C, 70.96; H, 4.60; N, 15.05.
Bulunan (%):C, 70.76; H, 4.59; N, 15.08.

MASS (ES) m/z: 373.15 [% 100, M+1], 374.15 [% 27.92, M+2 ].
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Parameter Value

1 Data File Name C:/ Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-45 Y.OZKAY
1HNMR/ 1/ pdata/ 1/ 1r

2 Tite

3 Origin UXNMR, Bruker Analytische
Messtechnik GmbH

4 Owner root

5 Solvent DMSO

6 Pulse Sequence zg30

7 Acquisition Date 2015-04-07T12:50:22

8 Modification Date

9 Temperature 295.8

10 Number of Scans 16

11 Spectrometer Frequency 500.13

12 Spectral Width 10964.9

13 Lowest Frequency -731.2

14 Nudeus H

15 Acquired Size 32768

16 Spectral Size 131072
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Parameter

Data File Name

Title

Origin

Owner

Solvent

Pulse Sequence
Acquisition Date

R TR ST
N 1M R TSS2BLTSSLNSRBTSS
Value o MT ¥ RSN BNSDSmozmERnS®
== | SaemnmMmRodmaamAanNs=
~ o~ ~ M T ANN OO ODOTMMNMNMNMM
C:/ Users/ hp/ Desktop/ £ EE ¥ DRERSSARNSARRRNRN
NMR/ YOzkay-NMRs/ | N SES A
AYO-45 Y.OZKAY 13CNMR/
1/pdata/ 1/ 1r

Bruker Analytik GmbH
Administrator

CDCI3

zgpg30
2015-04-07T13:45:06

Modification Date

Temperature
) Number of Scans

1 Spectrometer
Frequency

2 Spectral Width

3 Lowest Frequency -2439.7

13C

32768 |
32768

4 Nudeus
5 Acquired Size
5 Spectral Size

296.1
1024
125.76

30030.0

—19.4831

210

T T T T T v T = T v T
200 190 180 170 180 150 140 130

T
120

T
110

v T
100
f1 (ppm)

F4E+07

[3E+07

F3E+07

F3E+07

-3E+07

-3E+07

F2E+07

F2E+07

-2E+07

~2E+07

F2E+07

F1E+07

-1E+07

-1E+07

F8E+06

F6E+06

F4E+05

-2E+05

F-2E+06
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LCMSMS ANALIZ RAPORU

Sample Name : AY045

Sample ID :

Data Filename : AY045 038.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-49

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
19:17:14 Administrator

Date Processed : 30.05.2015 Processed by : System
19:27:16 Administrator

Inten. (x1,000,000)

[MS Spectrum]

# of Peaks 2

Raw Spectrum [5,041->5,109],(scan:[299->303])

Background [5,075->5,447],(scan:[301->323])

Base Peak m/z 373,15 (Inten : 10.052.681)

m/z Absolute Intensity Relative Intensity

373,15 10052681 100,00

374,15 2806208 27,92

Event 1
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4-(5(6)-Floro-1H-benzimidazol-2-il)-V’-(3-metilbenziliden)benzohidrazit (C45)

F i: iN : o} CH;
\ 4@
NHN=C
N H

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 264.6 °C. Verim: % 66.

IR (ATR) vmaks(cm™): 3215 (N-H gerilim bandi), 1662 (Amid C=0O gerilim
band1), 1627-1429 (C=C ve C=N gerilim bandlar1), 854 (1,4-Distibstitilye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 2.36 (3H, s, -CHs), 7.08-7.12 (1H, m,
CeH3-H), 7.25-7.71 (5H, m, CsHas-H,ve CeHs-H ), 8.11 (2H, d, J=7.85 Hz, CeH2-
H), 8.31 (2H, d, J=7.50 Hz C¢Has-H), 8.45 (1H, s, N-CH), 11.97 (1H, s, NH-CO),
13.23 (1H, s, Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 21.35, 104.89, 105.07, 110.63,
110.81, 111.72, 112.69, 112.76, 120.53, 120.61, 125.07, 125.12, 126.79, 126.89,
127.86, 127.94, 128.84, 128.90, 129.22, 129.29, 129.32, 131.36, 132.26, 133.16,
133.21, 134.85, 135.73, 138.58, 140.98, 144.63, 148.61, 151.75, 152.47, 162.96

Elemental analiz: CxH17FN4O, Hesaplanan (%):C, 70.96; H, 4.60; N, 15.05.
Bulunan (%):C, 71.16; H, 4.61; N, 15.01.

MASS (ES) m/z: 373.15 [% 100, M+1], 374.15 [% 27.92, M+2 ].
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w

4
5
6
7
8
9

Parameter
Data File Name

Title
Origin

Owner

Solvent

Pulse Sequence
Acquisition Date
Modification Date
Temperature

10 Number of Scans
11 Spectrometer

Frequency

12 Spectral Width

13 Lowest Frequency

14 Nudeus
15 Acquired Size
16 Spectral Size

Value

C:/ Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-46 Y.OZKAY
1HNMR/ 1/ pdata/ 1/ 1r

UXNMR, Bruker Analytische
Messtechnik GmbH

root

DMSO

2g30
2015-05-08T11:35:55

296.5
16
500.13

10964.9
-736.5
H
32768
131072

—13.2348
- 11.9694
8.4536
8.3208
8.3058
8.1192
75031
73660
73514
7.3362
7.2627
7.2480
7.1236
7.1043
7.0842
—3.3873
—2.4998

™~2.3573

%
|

 S—

10— —

R e

FEE+08

-EE+08

I-7E+08

F6E+08

—6E+08

-6E+08

SE+08

F4E+08

—4E+08

F4E+08

~3E+08

F2E+08

F2E+08

F2E+08

F1E+08

-SE+07

—-5E+07
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@ N O; s WwN

9

10 Number of

Parameter

Data File Name

Title
Origin
Owner
Solvent

Pulse Sequence
Acquisition Date

Modification

Date

Temperature

Scans

11 Spectrometer

Frequency

12 Spectral Width
13 Lowest

Frequency
14 Nudeus

15 Acquired Size
16 Spectral Size

Value

C:/Users/ hp/ Desktop/
NMR/ YOzkay-NMRs/
AYO-46 Y.OZKAY
13CNMR/ 1/ pdata/ 1/ 1r

Bruker Analytik GmbH
Administrator

CDCI3

zgpa30
2015-05-08T12:34:42

297.6
1024

125.76

30030.0
-2439.7

13C
32768
32768

—162.9556

152 .47 47
151.7495
—148 6101

L

—144,6322

/
i

135629
132.2627
129.2188

——127 8609
—125.0724

939
203
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1106297

aoin

[Sals]

}
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LCMSMS ANALIZ RAPORU

Sample Name : AY046

Sample ID :

Data Filename : AY046_002.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-6

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
11:02:52 Administrator

Date Processed : 30.05.2015 Processed by : System
11:12:54 Administrator

[MS Spectrum]

# of Peaks 2

Raw Spectrum [5,041->5,109],(scan:[299->303])

Background [5,075->5,447],(scan:[301->323])

Base Peak m/z 373,15 (Inten : 10.052.681)

m/z Absolute Intensity Relative Intensity

373,15 10052681 100,00

374,15 2806208 27,92

Event 1

Sekil 243. Bilesik C45’e Ait Kiitle Spektrumu
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4-(5(6)-Floro-1H-benzimidazol-2-il)-V’-(4-metilbenziliden)benzohidrazit (C46)

F{ :: jN O
\
NHN=C CH

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 319.2 °C. Verim: % 64.

IR (ATR) vmaks(cm™?): 3213 (N-H gerilim bandi), 1662 (Amid C=0 gerilim
bandi), 1627-1429 (C=C ve C=N gerilim bandlar1), 854 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 2.36 (3H, s, -CHs), 7.09-7.13 (1H, m,
CeHs-H), 7.29 (2H, d, J=7.65 Hz, CeHs-H), 7.45-7.66 (4H, m, CeHas-H,ve CeHs-
H), 8.10 (2H, d, J=7.90, Hz, CeHs-H), 8.31 (2H, d, J=7.90 Hz, C¢H4-H), 8.46 (1H,
s, N-CH), 11.91 (1H, s, NH-CO), 13.23 (1H, s, Benzimidazol-NH).

BC-NMR (125 MHz) (DMSO-ds) &(ppm): 21.52, 125.11, 126.83, 127.61,
128.80, 129.34, 129.96, 132.05, 133.13, 134.03, 134.86, 135.72, 135.74, 140.49,
148.57, 162.84

Elemental analiz: CxH17FN4O, Hesaplanan (%):C, 70.96; H, 4.60; N, 15.05.
Bulunan (%):C, 70.83; H, 4.61; N, 15.02.

MASS (ES) m/z: 373.10 [% 100, M+1], 374.15 [% 22.62, M+2 ].
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Parameter
1 Data File Name

Value
C:/ Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-47 Y.Ozkay
1HNMR/ 1/ pdata/ 1/ 1

—13.2308
—11.9127
8.4555
8.3152
8.2094
8.1076
8.0018
7 6618
7 6467
7 4584
73045
72892
7.1294
7.1122
70040
—3.3443
_-2.5053
~2.3631

|
§

Tm——

103—C I ——

w— -

2 Tite

3 Origin Bruker BioSpin GmbH

4 Owner Administrator

5 Solvent DMSO

6 Pulse Sequence zg30

7 Acquisition Date 2015-04-30T10:01:09

8 Modification Date

9 Temperature 296.7

10 Number of Scans 16

11 Spectrometer Frequency 500.13

12 Spectral Width 10964.9

13 Lowest Frequency -733.9

14 Nudeus 1H

15 Acquired Size 32768

16 Spectral Size 131072
T ’ T y T Y T T
20 15 17 16 15

ol

[~6E+08
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-4E+08
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[-4E+08
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|-2E+08

-2E+08

-2E+08
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-0

—-5E+07
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2 - ©w ToTULmowLLL NS
Parameter Value - (1 B D S T O @
3 i} 2 RRB88E28878383 <
1 DataFile Name C:/Users/hp/Desktop/ o 2 2 VAT TOANSSINSS 9 -4E+07
NMR/ YOzkay-NMRs/ ‘_; .m. ‘_.. EnEnieniincniininsniintniing &
AYO-47 Y.Ozkay e
13CNMR/ 1/ pdata/ 1/ 1r
2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator [3E+07
5 Solvent CDCI3
6 Pulse Sequence zgpg30
7 Acquisition Date 2015-04-30T11:15:31
8 Modification
Date F2E+07
9 Temperature 297.6
10 Number of 1024
Scans
11 Spectrometer 125.76
Frequency
12 Spectral Width ~ 30030.0 25707
13 Lowest -2439.7
Frequency |
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768 —2E+07
I
F1E+07
|
FS5E+06
-0
x T b T ¥ T T T " T 2 T = T ¥ T € T . T ¥ T v T : T T T i T v T : T T T v T v T ¥ T o T
210 200 190 180 170 180 150 140 130 120 110 100 90 &0 70 &0 50 40 30 20 10 0 -10

f1 (ppm)
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LCMSMS ANALIZ RAPORU

Sample Name : AYO47

Sample ID :

Data Filename : AYO047_039.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # : 1-50

Injection :1 Ul Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
19:27:43 Administrator

Date Processed : 30.05.2015 Processed by : System
19:29:45 Administrator

Inten. (x10,000,000) -

[MS Spectrum]

# of Peaks 3

Raw Spectrum [5,244->5,244],(scan:[311->311])

Background [5,244->5,853],(scan:[311->347])

Base Peak m/z 373,10 (Inten : 11.821.746)

m/z Absolute Intensity Relative Intensity

101,60 1630564 13,79

373,10 11821746 100,00

374,15 2673781 22,62

Event 1

Sekil 247. Bilesik C46’ya Ait Kiitle Spektrumu

223



4-(5(6)-Floro-1H-benzimidazol-2-il)-V’-(2-metoksibenziliden)benzohidrazit

(C47)
F\CEN O  H;CO
Ve teve
N NHN:I(_II

H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 173.4 °C. Verim: % 609.

IR (ATR) vmaks(cm™?): 3207 (N-H gerilim bandi), 1631 (Amid C=0O gerilim
bandi), 1600-1436 (C=C ve C=N gerilim bandlar1), 852 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

IH-NMR (500 MHz) (DMSO-ds) 8(ppm): 3.89 (3H, s, -OCHs), 7.04-7.14 (3H,
m, CeHs-H), 7.43-7.59 (3H, m, CeHa-H,ve CeHs-H), 7.90 (2H, d, J=7.60 Hz,
CsHa-H), 8.12 (2H, d, J=7.90, Hz, CsHa-H), 8.30 (2H, d, J=7.90 Hz, CsHa-H),
8.85 (1H, s, N-CH), 11.97 (1H, s, NH-CO), 13.23 (1H, s, Benzimidazol-NH).

BC-NMR (125 MHz) (DMSO-ds) &(ppm): 56.21, 101.98, 112.40, 115.49,
116.48, 121.27, 126.04, 132.13, 133.16, 144.00, 158.31, 162.71, 167.96

Elemental analiz: C2H17FN4O>, Hesaplanan (%):C, 68.03; H, 4.41; N, 14.43.
Bulunan (%):C, 68.12; H, 4.40; N, 14.38.

MASS (ES) m/z: 389.10 [% 100, M+1], 390.10 [% 29.78, M+2 ].
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Parameter value = - 3 23 3828323 T 5 s3@2
: ] =3 ) NS MY O ou;m 3 o I=¥-1
1 Data File Name C:/Users/ hpf Desktop/ NMR/ ) = 2 sl el i 2. 2 AR
YOzkay-NMRs/ AYO-49 Y.OZKAY _ “ _ , _ | rklrl.\._ _ | /\
1HNMR/ 1/ pdata/ 1/ 1r
2 Tite
3 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence zg30
7 Acquisition Date 2015-05-08T12:50:01
8 Modification Date
9 Temperature 296.7
10 Number of Scans 32
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -734.1
14 Nudeus H
15 Acquired Size 32768
16 Spectral Size 131072
) I/
|
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Parameter Value £ 8 S 2 iEg s 5 o & : ssshksszzses S
Iz & om 2 S 8 8 €8 % P NRRAFES283300R g
1 DataFile  C:fUsers/hp/ B 2R I B8 E E ES ! 2 gecpsensnss 2
Name Desktop/ NMR / | | il | AN | [ _ | _ ] \\‘F-r..rL!LlL _
YOzkay-NMRs/ AYO-43
Y.OZKAY 13CNMR/ 1/
pdata/ 1/ 1r
2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent CDCI3
6 Pulse zgpg30
Sequence
7 Acquisition 2015-05-11T21:15:41
Date
8 Modification
Date
9 Temperature 298.4
10 Number of 8192
Scans
11 Spectrometer 125.76
Frequency
12 Spectral Width 30030.0
13 Lowest -2439.7
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
T T T T T T T T T T T T T T T T T T N T T T T T T T T
210 200 1950 180 170 160 150 140 130 120 110 100 90 50 40 30 20 10 -10
ft (ppm)
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LCMSMS ANALIZ RAPORU

Sample Name  : AYO49

Sample ID :
Data Filename : AY049 001.lcd
Method : deneme.lcm
Filename
Batch Filename : 1QOQ.lIcb
Vial # :1-51
Injection tluL Sample : Unknown
Volume Type
Date Acquired :02.06.2015 Acquired : System
08:27:43 by Administrator
Date Processed :02.06.2015 Processed . System
08:37:45 by Administrator
Inten. (x,000,000)
39
504
404
304
204
104
1T5
oo B m T Th W B W W m & & m & s m
[MS Spectrum]
# of Peaks 3
Raw Spectrum [3,620->3,722],(scan:[215->221])
Background [2,301->3,756],(scan:[137->223])
Base Peak m/z 389,10 (Inten : 5.535.874)
m/z Absolute Intensity Relative Intensity
195,10 605336 10,93
389,10 5535874 100,00
390,10 1648438 29,78
Event 1

Sekil 251. Bilesik C47’ye Ait Kiitle Spektrumu
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4-(5(6)-Floro-1H-benzimidazol-2-il)-V’-(3-metoksibenziliden)benzohidrazit

(C48)
F N o) OCH;
D W SR
E NHN=%

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 250.9 °C. Verim: % 75.

IR (ATR) vmaks(cm™?): 3217 (N-H gerilim bandi), 1662 (Amid C=0 gerilim
bandi), 1629-1429 (C=C ve C=N gerilim bandlar1), 850 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 3.82 (3H, s, -OCHj3), 7.02 (1H, d,
J=6.65 Hz, CeHs-H), 7.10 (1H, yayvan s, CeHs-H), 7.31 (2H, s, CeHs-H), 7.37-
7.72 (3H, m, CeHs-H,ve CsHs-H ), 8.10 (2H, d, J= 8.20 Hz, C¢H4-H), 8.31 (2H, d,
J=8.20 Hz, Ce¢H4-H), 8.46 (1H, s, N-CH), 11.97 (1H, s, NH-CO), 13.21 (1H, s,
Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 55.67, 107.34, 111.75, 116.78,

120.60, 126.85, 128.83, 130.46, 133.21, 134.78, 136.19, 144.40, 148.46, 160.06,
162.98.

Elemental analiz: C2H17FN4O>, Hesaplanan (%):C, 68.03; H, 4.41; N, 14.43.
Bulunan (%):C, 68.21; H, 4.42; N, 14.46.

MASS (ES) m/z: 389.10 [% 100, M+1], 390.10 [% 27.99, M+2 ].
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—13.2172
11.9789
8.4669
8.3165
8.3001
8.1105
8.0941
o7 .5849
\7 4824
7.4076
7.3917
73757
7.3046
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~=3.8214
—3.3451
2.5068
2.5034
2.4998
2.4962
2.4929

£
€

+

—_

3.19

Parameter Value

1 Data File Name C:/ Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-50 Y.OZKAY/ 2/
pdata/ 1/ 1r

2 Tite

3 Origin UXNMR, Bruker Analytische
Messtechnik GmbH

4 Owner root

5 Solvent DMSO

6 Pulse Sequence zg30

7 Acquisition Date 2015-04-21T09:21:59

8 Modification Date

9 Temperature 298.0

10 Number of Scans 16

11 Spectrometer Frequency 500.13

12 Spectral Width 10964.9

13 Lowest Frequency -736.9

14 Nudeus H

15 Acquired Size 32768

16 Spectral Size 131072
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Parameter

-

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 Nudeus

15 Acquired Size
16 Spectral Size

Value

C:/ Users/ hp/ Desktop/
NMR/ YOzkay-NMRs/
AYO-50 Y.OZKAY/ 3/
pdata/ 1/ 1r

Bruker Analytik GmbH
Administrator

CDCI3

zgpa30
2015-04-21T10:22:24

298.7
1024

125.76

30030.0
-2439.7

13C
32768
32768
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LCMSMS ANALIZ RAPORU

Sample Name : AYO50

Sample ID :

Data Filename : AY040 041.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # : 1-52

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
19:48:42 Administrator

Date Processed : 30.05.2015 Processed by : System
19:58:44 Administrator

[MS Spectrum]

# of Peaks 2

Raw Spectrum [4,466->4,500],(scan:[265->267])

Background [4,466->4,906],(scan:[265->291])

Base Peak m/z 389,10 (Inten : 12.445.083)

m/z Absolute Intensity Relative Intensity

389,10 12445083 100,00

390,10 3482900 27,99

Event 1

Sekil 255. Bilesik C48’e Ait Kiitle Spektrumu
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4-(5(6)-Floro-1H-benzimidazol-2-il)-V’-(4-metoksibenziliden)benzohidrazit

(C49)
F \@EN O
\
N: C NHN=C OOCH3

H
Yontem C’ye gore sentezlenmistir. Deneysel E.n: 285.8 °C. Verim: % 83.

IR (ATR) vmaks(cm™?): 3207 (N-H gerilim bandi), 1662 (Amid C=0 gerilim
bandi), 1627-1446 (C=C ve C=N gerilim bandlar1), 850 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) &(ppm): 3.82 (3H, s, -OCHa), 7.04 (2H, d,
J=8.40 Hz, C¢H4-H), 7.11 (1H, yayvan s, CeHsz-H), 7.37-7.57 (2H, m, CsHs-H ),
7.71 (2H, d, J=8.40 Hz, CsHs-H), 8.10 (2H, d, J= 8.10 Hz, CsHs-H), 8.31 (2H, d,
J=8.10 Hz, C¢Hs-H), 8.44 (1H, s, N-CH), 11.86 (1H, s, NH-CO), 13.23 (1H, s,
Benzimidazol-NH).

3C-NMR (125 MHz) (DMSO-ds) 8(ppm): 55.78, 114.84, 12558, 126.82,
127.30, 128.76, 129.24, 133.07, 134.95, 138.84, 148.43, 161.39, 162.75

Elemental analiz: CxH17FN4O, Hesaplanan (%):C, 68.03; H, 4.41; N, 14.43.
Bulunan (%):C, 67.86; H, 4.40; N, 14.41.

MASS (ES) m/z: 389.10 [% 100, M+1], 390.15 [% 23.96, M+2 ].
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11,8571
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-‘7.7164
7 699
75777
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73803
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7 0381
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ik
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Parameter Value M
1 Data File Name C:/ Users/ hp/ Desktop/ NMR/ YOzkay- | &=
NMRs/ AYO-51 Y.OZKAY 1HNMR/ 2/ |
pdata/ 1/ 1r
2 Tite
3 Origin UXNMR, Bruker Analytische
Messtechnik GmbH
4 Owner root
5 Solvent DMSO
6 Pulse Sequence 2930
7 Acquisition Date 2015-03-31T11:18:45
8 Modification Date
9 Temperature 296.5
10 Number of Scans 16
11 Spectrometer Frequency 500.13
12 Spectral Width 10964.9
13 Lowest Frequency -731.2
14 Nudeus 1H
15 Acquired Size 32768
16 Spectral Size 131072
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Parameter
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 Nudeus

15 Acquired Size
16 Spectral Size

Value

C:/Users/ hp/ Desktop/
NMR/ YOzkay-NMRs/
AYO-51Y.OZKAY
13CNMR/ 2/ pdata/ 1/ 1r

Bruker Analytik GmbH
Administrator

CDClI3

zgpg30
2015-03-31T12:17:28

296.7
1024

125.76

30030.0
-2439.7

13C
32768
32768
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LCMSMS ANALIZ RAPORU

Sample Name : AYO51

Sample ID :

Data Filename : AYO51 042.Icd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # : 1-53

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
19:59:12 Administrator

Date Processed : 30.05.2015 Processed by : System
20:09:14 Administrator

[MS Spectrum]

# of Peaks 2

Raw Spectrum [4,026->4,094],(scan:[239->243])

Background [4,060->4,365],(scan:[241->259])

Base Peak m/z 389,10 (Inten : 9.130.647)

m/z Absolute Intensity Relative Intensity

389,10 9130647 100,00

390,15 2187981 23,96

Event 1

Sekil 259. Bilesik C49’a Ait Kiitle Spektrumu
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4-(5(6)-Floro-1H-benzimidazol-2-il)-N’-(2,4-dimetoksibenziliden)benzohidrazit
(C50)
H;CO

F N O
)<
N NHN=C OCH,
H H

Yontem C’ye gore sentezlenmistir. Deneysel E.n: 171.6 °C. Verim: % 77.

IR (ATR) vmaks(cm™?): 3211 (N-H gerilim bandi), 1649 (Amid C=0O gerilim
bandi), 1612-1423 (C=C ve C=N gerilim bandlar1), 842 (1,4-Disiibstitliye benzen
diizlem dis1 deformasyon bandi).

'H-NMR (500 MHz) (DMSO-ds) 8(ppm): 3.83 (3H, s, -OCHa), 3.88 (3H, s, -
OCHz3), 6.65 (2H, s, CeHs-H), 7.10 (1H, s, CeHs-H), 7.38-7.68 (2H, m, CeHs-H ),
7.83 (2H, d, J=8.75 Hz, CeHs-H), 8.10 (2H, d, J= 7.70 Hz, CeHs-H), 8.28 (2H, d,
J=7.70 Hz, C¢Hs-H), 8.75 (1H, s, N-CH), 11.82 (1H, s, NH-CO), 13.21 (1H, s,
Benzimidazol-NH).

13C-NMR (125 MHz) (DMSO-ds) 8(ppm): 55.92, 56.26, 98.79, 106.91, 115.58,
120.61, 124.00, 126.79, 127.21, 128.74, 133.00, 134.94, 135.94, 144.08, 159.70,
162.50, 163.00

Elemental analiz: C23Hi19FN4O3, Hesaplanan (%):C, 66.02; H, 4.58; N, 13.39.
Bulunan (%):C, 65.83; H, 4.56; N, 13.42.

MASS (ES) m/z: 419.10 [% 100, M+1], 420.10 [% 65.13, M+2 ], 421.10 [%
10.06, M+3].
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Parameter Value
1 Data File Name C:/ Users/ hp/ Desktop/ NMR /
YOzkay-NMRs/ AYO-52 Y.OZKAY
1HNMR/ 1/ pdata/ 1/ 1r

—13.2142

11.8230

~—8.7483

/8 2777

09— —

_~7.8250
75772
—7.3792
71024

~—6.6505

201—

3.8757
3.8296

Z

—3.3500

~=2.5001

2 Tite
3 Origin UXNMR, Bruker Analytische
Messtechnik GmbH

4 Owner root

5 Solvent DMSO

6 Pulse Sequence 2930

7 Acquisition Date 2015-05-12T06:03:13

8 Modification Date

9 Temperature 296.6

10 Number of Scans 64

11 Spectrometer Frequency 500.13

12 Spectral Width 10964.9

13 Lowest Frequency -736.8

14 Nudeus H

15 Acquired Size 32768

16 Spectral Size 131072
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Sekil 261. Bilesik C50°ye Ait *H-NMR Spektrumu
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Parameter Value
1 Data File Name C:/Users/ hp/Desktop/
NMR/ YOzkay-NMRs/
AYO-52Y.0OZKAY
13CNMR/ 1/ pdata/ 1/
ir
2 Title
3 Origin Bruker Analytik GmbH
4 Owner Administrator
5 Solvent CDCl3
6 Pulse Sequence zgpg30
7 Acquisition 2015-05-12T07:19:03
Date
8 Modification
Date
9 Temperature 297.8
10 Number of 1024
Scans
11 Spectrometer 125.76
Frequency
12 Spectral Width 30030.0
13 Lowest -2439.7
Frequency
14 Nudeus 13C
15 Acquired Size 32768
16 Spectral Size 32768
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LCMSMS ANALIZ RAPORU

Sample Name : AY0O52

Sample ID :

Data Filename : AYO52_043.lcd

Method : deneme.lcm

Filename

Batch Filename  : 1Q0Q.Icb

Vial # :1-54

Injection :1uL Sample Type : Unknown

Volume

Date Acquired : 30.05.2015 Acquired by  : System
20:09:42 Administrator

Date Processed : 30.05.2015 Processed by : System
20:19:44 Administrator

[MS Spectrum]

# of Peaks 4

Raw Spectrum [4,635->4,703],(scan:[275->279])

Background [4,703->5,447],(scan:[279->323])

Base Peak m/z 419,10 (Inten : 17.197.949)

m/z Absolute Intensity Relative Intensity

210,05 16491705 95,89

419,10 17197949 100,00

420,10 11200752 65,13

421,10 1729705 10,06

Event 1

Sekil 263. Bilesik C50’ye Ait Kiitle Spektrumu
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Sekil 264. 4-(5-Siibstitiie-1H-benzimidazol-2-il)benzoik asit Siibstitiie Ariliden Hidrazid
Tiirevlerinin (C1-C50) Eldesi icin Onerilen Sentez Mekanizmasi

Sentez Calismalarinin Degerlendirilmesi

Yiriitiilillen tez kapsaminda sentezleri gerceklestirilen bilesikler, giiniimiizde
bagirsak antiseptigi olarak kullanilan nifuroksazid adli ilacin kimyasal yapisi
dikkate alinarak tasarlanmistir. Sentez ¢alismalarinin birinci basamagida 4-kloro-
1,2-fenilendiamin ve 4-floro-1,2-fenilendiamin ile metil 4-formilbenzoat
mikrodalga 1s1masi altinda kondensasyon reaksionuna tabi tutularak 4-(5(6)-kloro-
1H-benzimidazol-2-il)metil benzoat (Al) ve 4-(5(6)-floro-1H-benzimidazol-2-
il)metil benzoat (A2) bilesikleri kazanilmistir. IKinci reaksiyon basamaginda Al
ve A2 bilesikleri mikrodalga 1simasi altinda hidrazin hidrat ile muamele edilerek
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4-(5(6)-kloro-1H-benzimidazol-2-il)benzoik asid (B1) ve 4-(5(6)-floro-1H-
benzimidazol-2-il)benzoik asid hidrazid (B2) bilesikleri elde edilmistir. Son
reaksiyon basamaginda B1 ve B2 bilesikleri ile 5-siibstitiiefuran-2-karbaldehid, 5-
stibstitiietiyofen-2-karbaldehid, 2-siibstitiiebenzaldehid, 3-siibstitiiecbenzaldehid, 4-
stibstitiicbenzaldehid ve 2,4-distibstitliebenzaldehid tiirevleri reaksiyona sokularak
hedef hidrazon bilesiklerine (C1-C50) ulasilmstir.

NO,
O 0
on—_ )4 /Q
HN-N—

Nifuroksazid

R R4
2
R
N 0 X\ N o} Rs 5
HN-N= -N=
R} N R HN-N

C1-Ceé, C26-C31 C7-C25, C32-C50

TZ

Sekil 265. Nifuroksazit ve Sentezi Gergeklestirilen Bilesiklerin Kimyasal Yapilari

Sentez basamaklari, reaksiyon siiresi ve verimlilik acisindan degerlendirildiginde
ilk iki basamakta mikrodalga 1s1ma yonteminin reaksiyon = siirelerini
konvansiyonel sentez yontemlerine gore olduke¢a kisalttigi reaksiyon veriminde
ise onemli derecede artis oldugu goriilmektedir. Ozkay ve ark., (2010) tarafindan
yapilan ve ayni reaksiyolarin konvansiyonel yontemlerle gerceklestirildigi bir
calismada birinci basamaktaki benzimidazol halka kapatma reaksiyonu igin
bildirilen siire 4 saat ve iiriin verimi %63’tlir. Ayn1 ¢aligmada ikinci basamaktaki
hidrazid bilesigi eldesi icin belirtilen siire 12 saat iiriin verimi ise %78’dir.
Mikrodalga 1simasinin kullanildigi bu tez c¢alismasinda her iki reaksiyonda 10
dakika gibi kisa bir siirede tamamlanmis ve reaksiyon verimliligi birinci reaksiyon
basamag1 i¢cin %63’ten %85 seviyelerine ikinci reaksiyon basamakgi i¢in %90
seviyelerine c¢ikmistir. Mikrodalga 1simasi1 kullanilarak gerceklestirilen birinci
basamaktaki benzimidazol halka kapatmasi reaksiyonun konvansiyonel yonteme
gore diger bir istiinliigii de benzaldehit tiirevlerinin sodyum bisiilfit katim
iriiniinii izole etmeden dogrudan sodyum disiilfit varliginda reaksiyonun
gerceklestirilmesidir. Tez kapsamindaki ti¢lincii ve son reaksiyon basamaginda
konvensiyonel sentez yontemleri kullanilarak {riinler 2 saatlik reaksiyon siiresi
sonrasinda % 61-88 verimler ile elde edilmistir.

Spektral Verilerin Degerlendirilmesi

Sentezleri gergeklestirilen C1-C50 kodlu, 50 adet orijinal bilesigin yapilar1 IR,
'H-NMR, BC-NMR ve kiitle spektroskopik yontemleri verileri ve elemental
analiz sonuglar1 ile aydmlatilmistir. Spektrum yapt degerlendirmeleri, ilgili
spektroskopik yontem bagligi altinda verilmistir.

IR spektrumlarinin degerlendirilmesi

Sentezlenen bilesiklerin kimyasal yapilar1 incelendiginde, biitlin bilesiklerde ortak
olarak hidrazon (-CO-NH-N=CH) fonksiyonel grubunun mevcut oldugu goéze
carpmaktadir. Bilesiklerin IR spektrumlarinda bu grup tizerinde yer alan karbonile
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(C=0) ait spesifik gerilim bandi1 1622-1672 cm™ araliginda elde edilmistir. Yine
hidrazon fonksiyonel grubu {izerinde yer alan N-H gerilim bandi spektrumlarda
3182-3305 cm? araliginda gozlenmistir. Spektrumlardan elde edilen her iki
gerilim bandma ait veriler ile literatlir verilerinin (El-Hawash, ve ark., 2006)
uyum icerisinde oldugu goriilmektedir

Biitiin sentez bilesiklerinde birden fazla aromatik halka sistemi mevcuttur. Bu
halkalarin tasimis oldugu C=C ve C=N gruplarina ait gerilim bandlar1 1419-1639
cm? araliginda elde edilmistir. ilgili bantlara ait gdzlemlenen veriler gegmis
calismalarda (Sugumaran ve Kumar, 2012) bildirilen veriler ile benzerlik
gostermektedir.

Sentez iiriinlerinin hepsinde ortak olarak bulunan diger bir yap1 1,4-disiibstitiie
benzen halkasidir. Bu halkaya ait spesifik diizlem digi deformasyon bandi 842-
862 cm™ araliginda gozlenmistir ve literatiir degerleri (Kiiciikgiizel ve Rollas,
2002) ile uyumludur.

NMR spektrumlarinin degerlendirilmesi
Y'H-NMR spektrumlarinin degerlendirilmesi

NMR spektrumlart alinan bilesiklerin kimyasal yapilarinda, ortak olarak
benzimidazol halka sistemi bulunmaktadir. Bu halka sistemi 2. konumunda 4-
stibstitlie fenil ve 5. konumunda klor veya flor siibstitiientlerini tagimaktadir.
Benzimidazol halkasi pirol azotuna ait protonlar yayvan ya da singlet seklinde
13.21-13.33 ppm araliginda gozlenmistir ve bu degerler literatiir verileri ile uyum
gostermektedir (Ranjith, 2013). Benzimidazolin 2. konumunda yer alan 4-
siibstitliefenil halkas1 iizerinde yer alan protonlarin pikleri 8.08-8.14 ppm ve 8.28-
8.34 ppm araliklarinda olmak tizere iki dublet seklinde gbzlenmistir.

Benzen halkas: 1,4-disiibstitiie halde iken AA’BB’ spin sistemine uyar. Bu
durumda halkaya bagli olan siibstitiientlerin elektron verici veya g¢ekici
ozelliklerine 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 agar ve ppm degeri azalir. Proton etrafindaki diisiik elektron
yogunlugu ise protonu perdelemeyerek daha diisiik alan siddetinde rezonansa yol
acar ve ppm degeri artar. Aromatik halkaya elektron ¢ekici bir grup baglandig
zaman halkada elektron yogunlugu azalacagindan, halka protonlarinin
perdelenmesi de azalir ve buna bagli olarak aromatik halka protonlarinin kimyasal
kayma degerleri asag1 alana dogru kayar. Benzen halkas1 1,4-disiibstitiie halde
iken, halka {izerindeki siibstitlientlerin, elektronik oOzelliklerine bagli olarak
spektrumda singlet, iki dublet veya quartet seklinde pikler gozlenebilir. Genellikle
2 dublet seklinde gozlenen 1,4-disiibstitiie fenil halkasi pikleri, siibstitlientlerin
elektronik ozelliklerinin birbirine ¢ok yakin olmasi durumunda, quartet ve hatta
singlet seklinde bile elde edilebilir (Erdik, 1993; Balci, 2000).

Sentezlenen bilesiklerde 1,4-disiibstitiie benzen halkasina ait protonlarin pikleri,
8.08-8.14 ppm ve 8.28-8.34 ppm araliklarinda, beklendigi gibi iki dublet seklinde
gozlenmistir. Biitiin bilesiklerde benzen halkasinin her iki ucundaki siibstitiientler
(benzimidazol-2-il ve -CONHN=) rezonans yolla elektron c¢ekici karekterde
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olduklarindan benzen halkasi protonlaria ait piklerin ppm (7.27 ppm) degerleri
normal degerlerine gore, 8.08-8.34 ppm civarina kaymistir.

Bilesiklerin tamaminda ortak olarak bulanan bir diger fonksiyonel grup hidrazon
(-CO-NH-N=CH)’dur. *H-NMR spektrumlarinda bu grup iizerinde yer alan N-H
protonlarina ait piklerin 11.82-12.40 araliginda, azometin (-N=CH-) protonlarina
ait piklerin 7.69-8.93 ppm araliginda geldigi gézlenmistir ve literatiir verileri ile
uyumluluk gostermektedir (Cakir ve ark., 2001).

Sentez bilesiklerinde degisken grup olarak ikinci, {igiincii, dordiincii veya ikinci ve
dordiincii konumlarinda siibstitlient tagiyan benziliden veya besinci konumunda
stibstitiient tasiyan heteroariliden yer almaktadir. Degisken gruplara ait aromatik
protonlar ve biitiin bilesiklerde ortak olarak yer alan benzimidazol halkasinin
dordiincii, besinci ve yedinci konumunda bulunan {i¢ adet aromatik proton 6.29-
8.58 araliginda pik vermistir ve ge¢mis c¢alismalarda (Yurttas ve ark. 2013) elde
edilen benzer yapili bilesiklere ait veriler ile uyum igerisindedir.

Degisken gruplar iizerinde yer alan metil (-CHs) ve metoksi (-OCHzs)
stibstitlientlerine ait pikler singlet seklinde sirasi ile 2.34-2.49 ve 3.82-3.89
araliklarinda gozlenmistir.

8C-NMR spektrumlarimn degerlendirilmesi

Sentezi gerceklestirilen bilesiklerde ortak yapisal parcaciklar *C-NMR
spektrumlarinda genel olarak beklendigi gibi pikler vermistir. Seri igerisindeki
C1-C25 kodlu olan ve benzimadazol halkasinin besinci konumunda klor tasiyan
bilesiklerin spektrumlarinda, karbon atomlarindan elektronik cevrelerine gore
0zdes olanlar dikkate alinarak toplam karbon sayisi belirlenmis ve beklenen
sayida pik gozlenmistir. Benzimidazol halkasinin besinci konumunda flor tastyan
C26-C50 bilesiklerinin bazilarinin spektrumlarinda ise C-F yarilmasindan dolayi
daha karmasik spektrumlar elde edilmis ve beklenen saymin disinda piklerle
karsilagilmistir.

Bilesiklere ait spektrumlarda spesifik fonksiyonel gruplardan karbonil (C=0),
ve azometin (N=CH) karbonlarina ait pikler siras: ile 161.89-163.88 ppm ve
134.37-147.40 araliginda gozlenmis olup literatiir verileri ile uyum igerisindedir
(Uzgdren Baran, 2013). Bunlarin disinda kalan biitiin aromatik ve alifatik grup
karbonlarina ait pikler beklenen araliklarda gézlenmistir.

Kiitle spektrumlarinin degerlendirilmesi

Sentez edilen bilesiklerin kiitle spektrumlari, elektron sprey yontemi kullanilarak
pozitif iyonlastirma teknigi ile c¢ekilmistir. Bu nedenle hesaplanan molekiil
agirliklarindan bir fazla sayisal degere sahip piklerin (molekiiler iyon pikleri; M+1
pikleri) spektrumlarda gozlenmesi beklenir. Spektrumlar incelendiginde beklenen
sekilde, bilesiklerin molekiil agirliklar ile elde edilen M+1 piklerinin uyumlu
oldugu goriilmektedir.

Kiitle spektrumlari, gercekte katyonlarin ve radikal katyonlarin molekiil agirlig
degerlerine gore degil, m/e degerlerine kars1 bagil bolluklarimin grafige alinmasi
sonucu elde edilir. Molekiil iyonu ve kaydedilen molekiil boliinmeleri +1 yiik
tasidiklarindan m/e degerleri molekiil agirhigi degerleri ile uyumluluk gosterir.
Bununla birlikte, bazen spektrumlarda +2 ve hatta +3 yiiklii iyonlarda ortaya
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cikabilir. Klor’un izotoplarinin bagil bollugu yiiksek oldugu i¢in bu elementi
iceren bilesiklerin kiitle spektrumlarinda izotop pikleri, bu atomlarin sayisina
baglh olarak degisik siddette M+2, M+3, M+4, M+5, M+6 pikleri olarak ortaya
cikarlar. izotop piklerin bagil bollugu, (at+b)" esitliginden yararlanlarak
bulunabilir. Burada a ve b izotoplarin bagil bollugu ve n iyondaki atom sayisini
gosterir. Bilesik bir Cl atomu igeriyorsa M+2 piki molekiiler iyon pikinin 1/3’ne
esit olur. Bilesik iki Cl atomu igeriyorsa M+2 ve M+4 pikleri gbzlenir. M+2
pikinin molekiiler iyon pikine oran1 2/3, M+4 pikinin molekiiler iyon pikine orani
1/9’a esit olur. Bilesik ti¢ klor atomu igeriyorsa M+2, M+4 ve M+6 pikleri
goriiliir. M+2 pikinin molekiiler iyon pikine orani 1, M+4 pikinin molekiiler iyon
pikine oram1 1/3’e, M+6 pikinin molekiiler iyon pikine oran1 1/27’ye esit olur
(Erdik, 1993). Tez kapsaminda elde edilen bilesiklerin biiyiilk kisminda
aciklandigr yukarida agiklandigr tizere beklenen bagil bolluklarda pik verdigi
gozlenmistir.

Elemental analiz bulgularinin degerlendirilmesi

Tez kapsamindaki bilesikler icin C, H, N elementlerinin yiizde analizleri
gerceklestirilmistir. Elde edilen sonuglar 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 i¢erdiklerinin
bir gostergesidir.

Antimikrobiyal Aktivite Test Sonuclarinin Degerlendirilmesi

Sentezi gerceklestirilen bilesiklerin antibakteriyel ve antifungal etkinlikleri Klinik
ve Laboratuvar Standartlar1 Enstitiisii (CLSI) tarafindan bildirilen mikrodiliisyon
yontemleri kullanilarak test edilmistir. Mikrobiyolojik ¢alismalar sonucunda
MiKgo degerleri rezasurin cozeltisi kullanilarak florometrik 6lciim ile elde
edilmistir. Test sonuglarmin degerlendirilmesinde metabolik indikatdr olarak
kullanilan resazurin, Alamar Blue tarafindan 50 yil 6nce bir¢ok hiicre tiirii
tizerinde denenmis ve etkinligi kanitlanmisgtir (Rampersad, 2012). Kolayca suda
¢Oziinebilmesi, hiicre kiiltiirlinde stabil olmasi, toksik olmamasi ve hiicre
membranlarindan kolayca gecebilmesi 6zellikleriyle diger indikatdrlere oranla
daha ¢ok tercih edilmektedir. Resazurin floresans vermeyen mavi renkli bir
boyadir. Canli organizmalar tarafindan indirgenip floresans veren pembe renkli
resorufin metabolitine doniismektedir.

N
/QI 'J\r‘ i@ indirgenme /@: \:@
¢} o o o o o
+ +
Na Na
Resazurin Resorufin

Sekil 266. Resazurin ve Resorufinin Kimyasal Yapisi

Bu o6zelligi sayesinde aktivite calismalar1 sonucunda mikroplakalardaki herbir
kuyucuk icerisinde iireme olup olmadiginin kontroliinii hem plakalardaki renk
degisimin gozlenmesi ile hemde florometrik okuma ile degerlendirme olanagi
sunmaktadir (Rampersad, 2012).
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Sekil 268. C44 Bilesigine Ait Rezasurin iceren Mikroplaka Resmi

Bu tez ¢aligmasinda, antimikrobiyal test sonuclarinin degerlendirilmesinde belli
bir indikatériin renk degisimine dayanmilarak gozle tespit edilen MIK degeri
belirleme yontemleri yerine daha giivenilir, tekrarlanabilir, daha standart
sonucglara ulagilabilen spektroskopik bir yontem kullanilmistir. Bu amagla
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rezasurinin yukarida bahsedilen 6zellikleri gozoniine alinarak mevcut olan CLSI
yonteminden modifiye edilen florometrik metot uygulanmistir (Felmingham ve
Brown, 2001).

Sentezi gerceklestirilen nifuroksazit analogu bilesiklerin antimikrobiyal etki
potansiyelleri  gesitli mikroorganizma tiirleri iizerinde test edilmistir.
Mikrobiyolojik ¢aligmalar sonucunda her bilesik i¢in mikroorganizmalara karsi
gozlenen MIiKoo degerleri kaydedilmistir. Aktivite c¢alismalarinda bagirsak
enfeksiyonlarina neden olan Escherichia coli O157:H7 (enterohemorajik serotip)
kullanmilmustir. Ayrica bilesiklerin Escherichia coli ATCC 8739, Staphylococcus
aureus (SAMRSA) ATCC 700699 (metisiline rezistans), Mycobacterium
smegmatis ATCC 14468 bakterileri ile fungus tiirii olarak Candida albicans
ATCC 24433 iizerindeki etkileri de incelenmistir. Sentez edilen bilesiklerin
antimikrobiyal aktivitelerini karsilagtirmak amaciyla standart ajan olarak yapisal
benzerligi nedeniyle nifuroksazit, imidazol halka yapis1 tasiyan ketokonazol, gram
pozitif ve gram negatif bakteriler {iizerinde etkili olan genis spektrumlu
kloramfenikol ve moksifloksasin kullanilmistir. Mikrobiyolojik caligmalar
sonucunda elde edilen MiKgo degerleri Cizelge 2 de sunulmustur.

Cizelge 2 incelendiginde sentezlenen bilesiklerden C44 kodlu bilesik disinda
kalanlarin kayde deger antimikrobiyal aktivite gostermedigi saptanmistir. C44
kodlu bilesigin <1,95 pg/mL MIK degeri ile her iki cesit Escherichia coli
tizerinde oldukca yiiksek aktivite gosterdigi goriilmektedir. C44 bilesigi ile
Escherichia coli tizerinde elde edilen sonuglar standart antibakteriyel ajanlar ile
kiyaslandiginda, ilgili bilesigin kloramfenikol ve nifuroksazitten ¢ok daha aktif
oldugunu ortaya koymaktadir. C44 bilesiginin bilinen en giiclii antibakteriyel
ajanlardan biri olan moksifloksazin ile esit diizeyde aktivite potansiyeline sahip
olmasi elde edilen bulgunun 6nemini arttirmaktadir.
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Sekil 269. C44 Kodlu Bilesigin Kimyasal Yapisi
Sitotoksisite Deneyinin Sonuclarimin Degerlendirilmesi

Sentezi gerceklestirilen bilesiklerden antimikrobiyol aktivite testinde oldukga
yiiksek MIKgo degeri sergileyen C44 kodlu bilesigi, toksisitesi belirlenmek iizere
MTT sitotoksisite testine almmistir. MTT yontemi hiicre proliferasyonunu,
canliligin1 ve sitotoksisiteyi belirlemekte kullanilan kantitatif kolorimetrik bir
yontemdir (Brunner ve Holst-Hansen, 1998). Bu teknik mitokondriyal enzim
sistemleri tarafindan katalize edilen tetrazolyum tuzlarinin indirgenmesi esasina
dayanir. Tetrazolyum tuzlari, bu amacla kullanilan, substrat olarak renksiz, canli
hiicrelerin aktif mitokondriyumlarinda renkli tiriinler veren maddelerdir. MTT bu
amagla kullanilan bir tetrazolyum tuzudur ve substrat olarak sar1 renkte olmasina
ragmen canli hiicrelerin aktif mitokondriyumlarinda siiksinat-dehidrojenaz
enzimine spesifik olarak baglandiginda suda ¢6ziinmeyen mavi-mor formazan
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tuzlarmi olusturur. Formazan tuzlar organik ¢oziiclilerde (DMSO, izopropanol
gibi) kolayca ¢oziintirler (Mosmann, 1983).

MTT testi sonucunda ellde edilen absorbans degerleri, kiiltiirdeki hiicrelerin
metabolik aktivitelerine karsilik gelmektedir. Bu degerler kullanilarak C44
bilesigi ve referans ilag olan nifuroksazit’e ait 1Cso degerleri hesaplanmistir.
Deneylerde kontrol kuyucugu olarak, kiiltiir sivis1 6ziitli uygulanmamis kuyucuk
kullanilmustir.

C44 kodlu bilesiginin sitotoksisite bulgular1 Sekil 270’de sunulmustur. Sekil 270
incelendiginde C44 bilesigine ait 1Cso degerlerinin (210.23 pg/mL) bilesigin
Escherichia coli tiirlerine kars1 elde edilen MiK degerlerinden (<1.95 pg/mL)
107.81 kat daha yiiksek oldugu goze c¢arpmaktadir. Bu bulgu, bilesigin
antimikrobiyal etkinligi toksik olmayan konsantrasyonlarda gosterdigine isaret
etmekte ve antimikrobiyal etkinligin sitotoksisite kaynakli olmadigin1 ve bakteri
tirlerine kars1 selektif oldugunu ortaya koymaktadir. Bagirsak antiseptigi olarak
kullanilan nifuroksazitin sitotoksisite test sonucu sekil 271°de sunulmustur. C44
bilesigi ve nifuroksazit ilacinin sitotoksisite test sonucu (IC50=121.9)
karsilastirildiginda C44 kodlu bilesiginin giiniimiizde kullanilan nifuroksazit
ilacina gore toksisitesinin daha diisiik oldugu goriilmektedir.
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Sekil 270. C44 Kodlu Bilesigin ICso Grafigi
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Sekil 271. Nifuroksazit ilacinin ICso Grafigi
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Cizelge 2. Bilesiklere Ait Antimikrobiyal Aktivite ve Sitotoksisite Sonugclari

Bilesik SaMRSA E.coli H7 E. coli Ca Ms
C-1 >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL >1 mg/mL
C-2 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
C-3 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
C-4 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
C-5 >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL >1 mg/mL
C-6 >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL >1 mg/mL
C-7 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
C-8 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
C-9 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
C-10 >1 mg/mL >1 mg/mL 1 mg/mL >1 mg/mL >1 mg/mL
C-11 >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL >1 mg/mL
C-12 >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL >1 mg/mL
C-13 >1 mg/mL >1 mg/mL >l mg/mL.  >1 mg/mL >1 mg/mL
C-14 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
C-15 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
C-16 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
C-17 >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL >1 mg/mL
C-18 >1 mg/mL >1 mg/mL >l mg/mL.  >1 mg/mL >1 mg/mL
C-19 >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL >1 mg/mL
C-20 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
C-21 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
C-22 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
C-23 >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL >1 mg/mL
C-24 >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL >1 mg/mL
C-25 >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL >1 mg/mL
C-26 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
C-27 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
C-28 500 pg/mL >1 mg/mL 1 mg/mL >1 mg/mL >1 mg/mL
C-29 >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL >1 mg/mL
C-30 >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL >1 mg/mL
C-31 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
C-32 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
C-33 >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL >1 mg/mL
C-34 >1 mg/mL >1 mg/mL >l mg/mL >l mg/mL >1 mg/mL
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Cizelge 2. Bilesiklere Ait Antimikrobiyal Aktivite ve Sitotoksisite Sonuglari (Devam)

C-35 >1 mg/mL >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL
C-36 >1 mg/mL 1 mg/mL 1 mg/mL >l mg/mL  >1 mg/mL
C-37 >1 mg/mL >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL
C-38 >1 mg/mL >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL
C-39 >1 mg/mL >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL
C-40 >1 mg/mL >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL
C-41 >1 mg/mL >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL
C-42 >1 mg/mL >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL
C-43 >1 mg/mL >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL
C-44 >1 mg/mL <195 pg/mL  <1.95 pg/mL. >l mg/mL.  >1 mg/mL
C-45 >1 mg/mL >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL
C-46 >1 mg/mL >1 mg/mL >1 mg/mL >1 mg/mL  >1 mg/mL
C-47 >1 mg/mL >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL
C-48 >1 mg/mL >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL
C-49 >1 mg/mL >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL
C-50 >1 mg/mL >1 mg/mL >1 mg/mL >l mg/mL  >1 mg/mL
Ref-1 15.62 pg/mL  31.25 pg/mL  >1 mg/mL >l mg/mL  >1 mg/mL
Ref-2 62.5 ug/mL  15.62 pg/mL 3.9 pg/mL >1 mg/mL 125 pg/mL
Ref-3 <1.95 pg/mL <1.95 pg/mL <195 pg/mL 125 pg/mL  <1.95 ug/mL
Ref-4 62.5 pg/mL 125 ug/mL  >1 mg/mL 7.8 ug/mL 250 pg/mL

Ref-1: Nifuroksazid, Ref-2: Kloramfenikol, Ref-3: Moksifloksasin Ref-4: Ketokonazol
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SONUC ve ONERILER

Bu yiiksek lisans tezi kapsaminda nifuroksazit analogu olarak tasarlanmis ve
kimyasal yapilarinda benzimidazol halkasi tasiyan 50 yeni bilesik sentezlenmistir.
Elde edilen bilesiklerin yapilar1 IR, *H-NMR, 3C-NMR, MASS spektroskopik
yontemleri ve elemental analiz sonuglari ile aydinlatilmistir.

Sentez bilesikleri antimikrobiyal etki testlerine tabi tutulmus ve MiKoo degerleri
kaydedilmistir. Yapisinda 5(6)-florobenzimidazol, hidrazon ve 2-metilfenil
gruplar1 tasityan C44 bilesigi aktivite sonuglar1 ile 6ne ¢ikmistir. Bu bilesiginin
MiKgo degeri Escherichia coli 0157:H7 ve Escherichia coli ATCC 8739 igin
<1.95 ug/mL olarak bulunmustur. Elde edilen mikrobiyolojik bulgular C44 kodlu
bilesigin Escherichia coli O157:H7 ve Escherichia coli ATCC 8739 tiirleri
tizerinde kloramfenikol ve nifuroksazite oranla g¢ok daha etkin oldugunu
gOstemistir. Ayrica bilesiklerin Escherichia coli tiirleri {izerindeki etkinligi
referans ila¢ moksifloksasin ile esit diizeydedir. Bu sonug ilgili bilesigin ilag
olarak kullanilabilmesi yolunda umut vericidir. Ancak bir bilesigin ilag¢ olarak
kullanilabilmesi i¢in gostermis oldugu yiiksek aktivitenin yaninda, toksik
etkisininde diisiik olmasi1 gerekliligi bilinen bir gergektir.

C44 bilesiginin sitotoksisitesi hakkinda fikir sahibi olmak igin yapilan test
sonucunda ICso degerinin MiKgo degerinden 107.81 kat daha yiiksek oldugu tespit
edilmistir. Bu bulgu, bilesigin ila¢ olarak kullanilabilmesi adina umut verici
olmakla birlikte daha detayli aktivite ve toksisite ¢caligmalari ile degerlendirilmesi
gerekliligini ortaya ¢ikartmistir.

fleriki calismalarda C44 kodlu bilesigin Shigella, Vibrio cholera, Salmonella
typhi ve Klebsiella pneumoniae gibi bagirsak enfeksiyonuna neden olan diger
bakteriler tizerinde de etkinliginin arastirilmasi planlanmaktadir.
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