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OZET

N-(2-AMINOBENZOIL)BENZOTRIAZOLLERI KULLANARAK SUBSTITUE
KINAZOLONLARIN TEK ISLEMDE SENTEZI

[bilge Merve SENOL

Kimya Anabilim Dali
Organik Kimya Bilim Dal1
Anadolu Universitesi, Fen Bilimleri Enstitiisii, Kasim 2018

Danisman: Dog. Dr. Ilhami Celik

Azotlu heterosiklik bilesikler tip, eczacilik, biyomiihendislik gibi alanlarda yaygin
kullanima sahip oldugundan dolay1 oldukca dnemli organik bilesiklerdir. Ozellikle ilag
endiistrisinde ve tibbi kimyada ila¢ sentezi ve hastaliklarin tedavisi i¢in dnemi biiytiktiir.
Bu bilesiklerin sentezi ve biyolojik aktivitelerinin incelenmesi sentetik organik
kimyacilarin 6nemli ¢alisma konularindan biridir.

Kinazolon halkast yaklagik 150 alkaloidin ve ilacin yapisinda bulunur. Dogal
olarak olusan ve laboratuvar ortaminda sentezlenen kinazolon tiirevleri antifungal,
antimalaryal, antihiperlipidemik, antikonviilsant, antikanser gibi pek ¢ok biyolojik ve
farmakolojik etki gdstermektedir.

Bu tez c¢alismasinda, siibstitiie kinazolonlar N-(2-Aminobenzoil)benzotriazol
bilesiklerinin amonyum asetat, ¢esitli primer amin, hidrazid, ortoester ve aldehitler ile

muamele edilmesi ile tek basamakta sentezlenmesi hedeflenmistir.

Anahtar Kelimeler: 4-Kinazolon, Benzotriazol, N-(2-Aminobenzoil)benzotriazol
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ABSTRACT

SYNTHESIS OF SUBSTITUTED QUINAZOLINONES BY USING N-(2-
AMINOBENZOYL)BENZOTRIAZOLES IN ONE-POT REACTION

Ilbilge Merve SENOL

Department of Chemistry
Programme in Organic Chemistry
Anadolu University, Graduate School of Sciences, November 2018

Supervisor: Associate Prof. {lhami CELIK

N-Heterocyclic compounds are very important organic compounds because
they are widely used in medicine, pharmacy, bioengineering. Especially in the
pharmaceutical industry and in medical chemistry, it is of great importance for drug
synthesis and treatment of diseases. The synthesis of these compounds and the
examination of their biological activity is one of the major study topics of synthetic
organic chemists.

The quinazolinone ring is present in the structure of about 150 alkaloids and
drug. The naturally occurring and synthesized quinazolinone derivatives have many
biological and pharmacological effects such as antifungal, antimalarial,
antihyperlipidemic, anticonvulsant, anticancer.

In this thesis, substituted quinazolinones are aimed to be synthesized in a one-pot
reaction by treating the N-(2-aminobenzoyl)benzotriazole compounds with ammonium

acetate, various primary amines, hydrazides, orthoesters and aldehydes.

Keywords: 4-Quinazolinone, Benzotriazole, N-(2-Aminobenzoyl)benzotriazole
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1. GIRIS

Azot iceren heterosiklik bilesikler ¢esitli sentetik ilaglar, biyoaktif dogal iiriinler,
farmasdtikler ve zirai kimyasallar gibi maddelerin i¢inde en ¢ok bulunan bilesiklerdir.
Yaygin uygulamalarindan dolay1 bu iskeletler uzun zamandir biiyiik ilgi gormekte ve
tibbi kimyada da yeni biyoaktif molekiillerin sentezlenmesini saglayacak yontemlerin
gelistirilmesine olanak vermektedir [1]. Kinazolon bilesikleri genis 6l¢iide biyolojik ve
farmakolojik aktivite gdsteren azotlu heteroaromatik bilesiklerin dnemli bir sinifidir.

4-kinazolonlar (Sekil 1.1) bir benzen ve bir pirimidinon halkasindan olusan
heterosiklik bilesiklerdir. Hayvanlardan, mikroorganizmalardan ve bitkilerin birkag

ailesinden bugiine kadar izole edilen, yaklasik 150 alkaloidin yapitasidir [2].

Sekil 1.1. 4-Kinazolon halkasinin yapisi

Karbonil grubunun bulundugu konuma gore kinazolonlar 2(1H)-kinazolonlar,
4(3H)-kinazolonlar, 2,4(1H,3H)-kinazolonlar ve kinazolon tiirevleri olmak iizere 4 grup
altinda toplanabilir (Sekil 1.2). Tibbi kimyada en yaygin ve en 6nemli farmakolojik etki
gosteren 4(3H)-kinazolonlardir [3].

@) O

NH NH
N/) HAO

2(1H)-kinazolon 4(3H)-kinazolon  2,4(1H,3H)-kinazolindion

N_O
\’4
_N

Sekil 1.2. Karbonil grubunun konumuna gore kinazolonlarin suiflandiriimasi

Dogal olarak olusan ve sentetik tlirevlerinin antifungal [4], antihiperlipidemik [5],
antimalaryal [6], antikonviilsant [7], antikanser [8], antiinflamatuar [9], gibi pek ¢ok
biyolojik aktivite gosterdigi bilinmektedir.

Dogal yollarla elde edilen bazi kinazolonlara Sekil 1.3’te 6rnek verilmistir.

Bacillus Cereus 041381’den izole edilen 2-(3-Heptanil)kinazolon bilesigi 2 Candida



Albicans’a kars1 yiikksek derecede antifungal ozellik gosterdigi bilinmektedir [10].
Febrifugine 3 ve isofebrifugine 4 Cin’de bulunan Dichroa Febrifuga ve Hydrangea
Umbellate bitkilerinden izole edilir ve gii¢lii derecede Plasmodium Falciparum sitmasini
inhibe etme 6zelligi tagir [11]. Cin’de iki bin yildan uzun siiredir antimalaryal ilaglar
olarak kullanmilmaktadir [3]. Mackinlaya tiirlerinden elde edilen mackinazolinone 5
bilesiginin ise bronkodilatér, antimikrobiyal gibi etkileri rapor edilmistir [12].
Deoxyvasicinone ve vasicinone Adhatoda vasica’dan izole edilir. Deoxyvasicinone 6
bilesiginin antimikrobiyal, antidepresan gibi 6zellikleri bulunurken, vasicinone 7 ise
Hindistan’da oksiiriik ve soguk alginlig1 tedavisinde siklikla kullanilir [2]. Rutaecarpine
8 ve tiirevi olan evodiamine 9 Evodia Rutaecarpa’da bulunan baslica biyoaktif
maddelerdir. Vasorelaksan, antiobezite, sitotoksisite ve siklooksijenaz-2 inhibitdr gibi

yararl 6zellikleri oldugu bilinmektedir [13].

D G Opmers

-(3-Heptanil)kinazolon Febrlfuglne Isofebrlfuglne
2 3 4
0 o 0
Ty 0 LR
NS N/
N N OH
Mackinazolinone Deoxyvasicinone Vasicinone
5 6 7
|
N__O O
N P
N N
HHN
/
Rutaecarpine Evodiamine
8 9

Sekil 1.3. Dogal olarak olusan bazi 4-kinazolon yapilart
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Baz1 ilaclarin i¢inde etken madde olarak bulunan sentetik kinazolonlara
Sekil 1.4.’te yer verilmistir. Raltitrexed 10 (ticari ad1 ile Tomudex ™) DNA sentezinde
onemli rol oynayan timidilat senteaz i¢in spesifik bir inhibitordiir. Timidilat senteazin
etkinligini engelleyip kanserli hiicrenin 6liimiine yol agar. Gogiis, pankreas, yumurtalik
kanseri gibi bir dizi tiimorde antikanser etki gosterir. En yliksek aktiviteyi de ileri
kolekteral kanserli hiicrelerde gosterdigi bilinmektedir [14]. Kinazlar hiicresel biiylime,
cogalma gibi uyarici yetenege sahip olan biiytime faktorleri yolaginda énemli bir enzim
tipi olarak tanimlanir. Bazi kanser hiicrelerinde kinazlar daha aktiftir ve kinaz
inhibitorleri bunlar1 bloke derek hiicrenin biiylimesini engeller. Kanser tedavilerinde
kinaz inhibitorleri kullanilmaktadir. Ispinesib 11 meme kanseri tedavisinde kinaz
inhibitori olarak kullanilir [15]. Methaqualone 12 1960°larda ilag piyasasinda Quaalude
ismiyle bulunan, uyku bozuklugu, anksiyete ve epilepsi gibi ¢esitli hastaliklarin
tedavisinde kullanilan hipnosedatif bir ilacin etken maddesidir. Merkezi sinir
sistemindeki mesajlarin iletilmesini saglayan bir ndrotransmitter olan GABA’nin beyin
ve sinir sisteminde aktivitesini artirir. Artan GABA seviyesi ile beraber kan basinci diiser,
solunum ve nabiz hizi yavaglar. Bu durum kiside rahatlamayi saglar [16], [17].
Methaqualone 12 analoglarindan olan cloroqualone 13 ve afloqualone 14 bilesiklerinin
de yatistirict ve kas gevsetici gibi etkilerinin oldugu bilinmektedir [18]. Albaconazole 15
Candida Albicans ve Aspergillus Fumigatus gibi mantar tlirlerine kars1 giicli aktiviteye
sahip antifungal ajanlardan biridir. Diger azol grubu antifungallar gibi ergosterol
sentezini saglayan bir enzim olan 14-a-demetilaz ile etkileserek mantarlarin hiicre
membrani i¢in gerekli bir bilesen olan ergosteroliin sentezini durdurur. Albaconazole 15

onikominoz (tirnak mantar1) tedavisi i¢in gelismektedir [19], [20].
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Sekil 1.4. Biyolojik aktif olan bazi sentetik kinazolonlarin yapilar



2. BENZOTRIAZOL

Benzotriazol 16 bir benzen ve bir triazol halkalarinin birlesmesinden olusan
heterosiklik bilesiktir (Sekil 2.1). Kokusuz, toksik olmayan kristal yapidadir. Ucuz ve
kolay elde edilebilir olmasi, kloroform, etanol, toluen ve DMF gibi organik ¢oziiciilerde
cozlinebilir olmast, reaksiyon sonunda kolaylikla uzaklastirilabilir ve geri kazanilip tekrar
kullanilabilir olmas1 gibi ¢ok sayida avantaji vardir. Ayrica pKa’sinin 8.2 olmasindan

dolay1 bazik ¢ozeltilerde yiiksek derecede ¢oziintirliige sahiptir.

H
N\
N

16

Sekil 2.1. Benzotriazol molekiilii

Benzotriazoliin 16 baglh oldugu gruba gore kimyasal reaksiyonlarda iyi bir ¢ikici
grup gibi davranma, katyonu kararli kilma, proton kaybin1 aktive etme, anyon olusumunu
saglama gibi 6zellikleri vardir. Tiim bu 6zelliklerinden dolay1 son yillarda kullanilan en
iyi sentetik yardimcilardan biridir [21-24].

Benzotriazol 16 ¢ikici grup Ozelligine sahip olmasindan dolayr halojenlerle
kiyaslanabilir. Amin ve eter bilesiklerine alfa konumunda benzotriazolil grubu bagli olan
bilesikler halojenli tiirevlerine goére daha kararhidir. Halojenli tiirevlerinin
reaktivitelerinin ¢ok yliksek olmasi ve toksik olmasindan dolay1 ¢ok kullanigh degildir
[21].

Benzotriazolin 16 bircok yer degistirme ve katilma reaksiyonu verdigi
bilinmektedir (Sekil 2.2). Alkil halojeniir ve agil halojeniirlerdeki halojen ile, alkoldeki
hidroksi grubu ile asetal veya ketaldeki alkoksi grubu ile yer degistirme reaksiyonlari
verebilir. Ayrica aldehit, imin, iminyum tuzu, enamin gibi bilesiklere de katilma

gerceklestirebilir [21].
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Sekil 2.2. Benzotriazoliin yer degistirme ve katilma reaksiyonlari



3. N-ACILBENZOTRIAZOLLER

N-Agilbenzotriazol 21 bilesikleri benzotriazol kimyasindan yararlanilarak elde
edilen aktif karbonil bilesikleridir (Sekil 3.1). Pek c¢ok organik sentezde kullanilan
acilleme ajani olarak kullanilir. N-a¢illemede aminlerden amit elde etmede, O-agillemede
aldehitlerden ester eldesinde, C-agillemelerinde keton, siilfon ve nitrillerden, diketon,

ketosiilfon ve ketonitril elde etmede etkilidir [25].
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Sekil 3.1. N-A¢ilbenzotriazol bilesiklerinin genel yapist

N-Agilbenzotriazollerin 21 diger agilleme ajan1 olarak kullanilan bilesiklere gore
cok sayida istiinliigli vardir. Bu bilesikler kristal yapida bilesiklerdir, bir¢ok organik
coziiciide c¢oziiniir, kararlidirlar, nem ¢ekmezler, oda sicakliginda bozunmadan
saklanabilir, kiral kararliliga sahiptirler ve segicidirler. Ayrica benzotriazol reaksiyon
sonunda geri kazanilip yeniden kullanilabilir [26].

Literatiirde N-agilbenzotriazol 21 sentezine iligkin yontemler Sekil 3.2°de
verilmistir. Bu yontemlerden ilkinde, a) metilsiilfonil benzotriazol ile karboksilik asitlerin
NEt; varhigindaki reaksiyonundan elde edilirler [27]. ikinci bir ydntemde ise b)
karboksilik asitler ve benzotriazoliin fazlasinin tiyonil kloriir varligindaki reaksiyonu
sonucunda olusurlar [28]. Diger bir yontemde ise ¢) N-kloro benzotriazol ve aldehitlerin
reaksiyonundan  sentezlenirler [29]. Ayrica d)  N-agilbenzotriazoller 21
disiklohegzilkarbodiimit varliinda karboksilik asitler ve benzotriazollerin reaksiyonu ile

elde edilirler [30].
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Sekil 3.2. N-Agilbenzotriazollerin literatiirdeki sentez yontemleri

N-Acilbenzotriazollerin bir¢ok bilesigin sentezlenmesinde 1limli reaksiyon sartlari
sunmasi nedeniyle grubumuz tarafindan yapilan daha 6nceki ¢aligmalarda antranilik asit

tiirevlerinden baslayarak benzotriazol metodolojisi ile N-(2-

Aminobenzoil)benzotriazoller sentezlenmistir [30] (Sekil 3.3).

H
R oH .

NH,
36

37aR=H

37b R= 3-Me

37c R=4-Me

37d R=5-Me

37e R= 3,5-diMeO
37f R=4-F

BtH

16

DCC

CH,Cl, 25 °C

Bt

NH,

37

37g R= 4-Cl
37h R=5-Cl
37i R= 3,5-diCl
37j R= 5-Br
37k R= 3,5diBr
371 R= 5-1

Sekil 3.3. N-(2-Aminobenzoil)benzotriazol bilesiklerinin sentez yontemi



4.2-SUBSTITUE KINAZOLIN-4(3H)-ONLAR, 3-SUBSTITUE KINAZOLIN-
4(3H)-ONLAR VE 2,3-DISUBSTITUE KiNAZOLIN-4(3H)-ONLARIN SENTEZi

4(3H)-Kinazolon halkasi1 bir¢ok sentetik kimyacinin uzun stiredir ¢aligma konusu
olmus heteroaromatik bir yapidir. Tibbi kimyada da ayricalikli bir iskelet olarak kabul
edilmektedir. 2-aminokinazolin tiirevlerinden elde edilen 3-metil-4(3H)-kinazolon
hidrazonlarin Alzheimer hastaliginin olusumunda rol oynayan BACEI enzim (Alzheimer
hastaliginin olusumunda ortaya ¢ikan beta-amiloid proteinlerinin olusumunda gorev alan
enzim) inhibitdrli olarak gelistirilmistir [31]. Yapilan calismalarda 1,2,3-triazol bagl
4(3H)-kinazolon tiirevleri Staphylococcus Aureus bakteri tiliriine karsi giiclii derecede
antibakteriyal aktivite sergilemistir [32]. Ilag kimyasinin yan1 sira kinazolon tiirevlerinin
zirai ilaclarin yapiminda da yeri 6nemlidir. 4(3H)-kinazolonlarin bazi imin tiirevlerinin
domates ve tiitiinde solgunluk hastaligina sebep olan Ralstonia solanacearum bakteri

tiirtine kars1 giiclii derecede antibakteriyal 6zellik gosterdigi kanitlanmigtir [33].

Gosterdikleri genis yelpazedeki biyolojik ve farmakolojik etkilerinden dolay1
literatiirde kinazolin-4(3H)-onlarin sentezine iligkin ¢ok sayida yontem bulunmaktadir.

Bunlardan bazilar1 Sekil 4.1°de verilmistir.

Stibstitiie kinazolin-4(3H)-onlar 38; a) ilk kez Niementowski tarafindan 1894
yilinda antranilik asit ve amitlerin yiiksek sicakliktaki reaksiyonlarindan [34], b) o-
aminobenzamitler ve ortoesterlerin bazik ortamdaki halkalagma reaksiyonu ile [35], ¢)
nitril ve hidroksil aminlerin tepkimesi sonucu olusan amidoksim bilesikleri ile antranilik
asitin ¢oziiclisiz ortamdaki reaksiyonlarindan [36], d) o-aminobenzamitler ve benzil
aminlerin H>O» varligindaki reaksiyonlarindan [37], e) metil-2-halobenzoatlarin amidin
hidrokloriirler ile Cul katalizorliigiindeki tepkimesinden [38], f) antranilik asitlerin
ortoesterler ve birincil aminleri kullanarak stronsiyum kloriir varliginda tek basamakta
gerceklesen reaksiyonlarindan [39], g) izatoik anhidrit ile bir aldehit ve bir birincil aminin
reaksiyonu sonucu [40], h) antranilik asitlerin pirimer aminler ve trimetilortoformatlar ile

reaksiyonu ile DABCO katalizorii kullanilarak [41] elde edilirler.
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Sekil 4.1. Mono ve 2,3-distibstitiie kinazolin-4(3H)-onlar icin literatiirdeki sentez yontemleri

Literatiirde var olan ydntemlerin sert reaksiyon kosullari, cok basamakli sentez ve
bilesiklerin diisiik verimle elde edilmesi gibi bazi1 dezavantajlar1 vardir. Bu tez
caligmasinda 2-siibstitiie kinazolin-4(3 H)-onlar (38a-j), N-(2-aminobenzoil)benzotriazol
bilesikleri (37) ile amonyum asetat ve ortoesterlerin THF veya dioksan igerisindeki
reaksiyonundan, literatiirdeki bu eksikligi gidermek i¢in yeni bir yontemle sentezlenmesi

hedeflenmektedir (Sekil 4.2).

0 0
Bt OR NH,OAc "
R1 + R2'Q—OR R1 /k
NH; OR THF veya dioksan N” R2
Reflux
37 41 38
38a R'=H, R2=H 38f R'=6-Cl, R2=Me
38b R'=H, R2=Me 38g R'=7-Cl R2=Me
38c R'=6-Me, R2=Me 38h R'=7-F, R2=Me
38d R'=7-Me, R?=Me 38i R'=6-Br, R2=Ph
38e R'=8-Me, R2=Ph 38j R'=6-1, R?=Ph

Sekil 4.2. 2-Siibstitiie kinazolin-4(3H)-onlar i¢in onerilen sentez yontemi
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3-Siibstitiie kinazolin-4(3H)-onlar ve 2,3-disiibstilie kinazolin-4(3H)-onlar (38k-
n); N-(2-aminobenzoil)benzotriazoliin 37 ortoesterler 41 ve primer aminler 47 ile

¢oziiciisiiz ortamda reaksiyona sokulmasiyla elde edilmistir (Sekil 4.3).

i OR Q
| . R3
R1d8t + RPG-OR + RONH, R' |
NH, OR Coziiciisiiz, N/)\ R2
Reflux
37 41 47 38

38k R'=H, R2=H, R3=i-Bu

381 R'=H, R2=H, R3=s.hegzil
38m R'=H, R2=H, R3=4-OMe-Ph
38n R'=H, R?=H, R3=/-Bu

Sekil 4.3. 3-Siibstitiie kinazolin-4(3H)-on ve 2,3-distibstitiie kinazolin-4(3H)-onlar i¢in onerilen sentez
yontemi
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5. N-(4-OKSO-4(3H)-KINAZOLINIL)AMITLER VE N-(4-OKSO-4(3H)-
KINAZOLINIL)KARBAMATLARIN SENTEZI
N-(4-okso-4(3H)-kinazolinil)amitler ve N-(4-0kso-4(3H)-kinazolinil)
karbamatlarin sentezine iligkin literatiirde bulunan sentez yontemleri Sekil 5.1°de
gosterilmistir. N-(4-okso-4(3H)-kinazolinil)amitler ve N-(4-0kso-4(3H)-
kinazolinil)karbamatlar; a) antranilik asitin hidrazin ve formamit ile reaksiyonundan elde
edilen ara firtine acil kloriir veya asetik anhidrit eklenmesi ile [42], [43] b) metil
antranilatin hidrazin ve agil kloriir ile tepkimeye sokulmasi ile [44], ¢) benzoksazinon
bilesigi, hidrazit ve asetik anhidritin arasinda gerceklesen tepkime sonucu [45] elde

edilirler.

l

b)
o}
o) H o]
a N’N\”/R ©) h Ho R 0o o
HoN"S0 + HoN-NH, + OH N/) o] i HaNT Y+ )j\ok
NH, N o
36

Agil klorlr veya
asetik anhidrit

51 50 49 54 55 56

Sekil 5.1. N-(4-Okso-4(3H)-kinazolinil)amitler ve N-(4-Okso-4(3H)-kinazolinil)karbamatlar igin
literatiirdeki sentez yontemleri

Tezin bu kisminda N-(4-okso-4(3H)-kinazolinil)amitler ve N-(4-okso-4(3H)-
kinazolinil)karbamatlar 49, N-(2-aminobenzoil)benzotriazol 37 bilesikleri, ortoesterler
41 ve hidrazitlerin 55 dioksan veya DMF igindeki reaksiyonundan literatiirdeki ¢ok

asamal1 ve diisiik verimli gibi dezavantaja sahip yontemlerden farkli olarak elde edilmesi

hedeflenmistir (Sekil 5.2).

12



OR o) Dioksan
o Bt + R2GC-OR + SJJ\ _NH, VveyaDMF
i R N o
NH, OR H Reflux
37 4 55

N" Y
R1
N/)\R2O
49

49a R'=H, R?=H, R3=Me

49b R'=H, R?=H, R3=Ph

49¢ R'=H, R2=H, R3=Ph-(4-OMe)
49d R'=H, R2=Ph, R3=Ph

49e R'=H, R2=H, R3=Ph-(4-Me)
49f R'=F, R2=H, R3=Ph

49g R'=H, R?=H, R3=0OFEt

49h R'=H, R2=Me, R3=0OFEt

49i R'=H, R?=Me, R3=Ph

49j R'=H, R2=H, R3=Ph-(4-OMe)

Sekil 5.2. N-(4-okso-4(3H)-kinazolinil)amitler ve N-(4-okso-4(3H)-kinazolinil)karbamatlar icin énerilen

sentez yontemi
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6. 2,3-DIHIDROKINAZOLIN-4(1H)-ONLARIN SENTEZi

2,3-dihidrokinazolin-4(1H)-on halkas1 ¢ok sayida biyolojik aktivite gosteren
heterosiklik yapilardir. Antikanser, diiiretik, antibakteriyel gibi Oonemli aktivitelere
sahiptir [46]. Ayrica uyku bozuklugu, depresyon gibi patopsikolojik siire¢lerde aktif rol
oynayan serotoninin (5-hidroksitriptamin, 5-HT) reseptor ligandi olarak kullanildig:
bilinmektedir [47]. 2,3-Dihidrokinazolin4(1H)-on bilesikleri tibbi kimyada 6nemli bir
yere sahip olan 4(3H)-kinazolonlara NaHSOs; veya DDQ ile kolayca oksitlenebilirler
[46]. Bu bilesiklerin literatiirde var olan sentez yontemleri Sekil 6.1°de verilmistir. a)
Antranilamitlerin aldehit veya ketonlar ile 2,2,2-trifloroetanol [46], [48] veya su i¢indeki
reaksiyonundan, b) cesitli katalizorlerin varliginda i) Sc(OTf)s, [49] ii) NH4Cl, [50] iii)
TBAB [51]) antranilamitler ve aldehit veya ketonlarin reaksiyonlarindan, ¢) izatoik
anhidrit primer amin ve aldehit veya ketonlarin ¢esitli reaktifler i) silika siilfiirik asit [52],
ii) Cu-CNTs [53], iii) TiO»-NPs [54], iv) alum veya amonyum tuzlari [55], v) p-toluen
stilfonik asit (PTSA) [56]) varlifindaki tepkimelerinden, d) o-nitrobenzamit veya o-
azidobenzamitlerin Sml; ile indirgenmesi sonucu elde edilen ara {iriinlere azot atmosferi

altinda aldehit veya ketonlarin eklenmesi sonucu [57] elde edilirler.

o
o}
NH
m@fL SRS
NH,
40 58
i) Sc(OTf),
i) NH,CI b)
iii) TBAB
o} o o
3
% NH a NP <) Q
A, +R‘©\)L S N PR R i + HN-R® + )LRZ
R™ 'R NH,  TFEveyasu H R2 N0
i) silika sulfurik asit
58 40 57 ii) Cu-CNTs 48 47 58

iii) TiOp-NPs
iv) KAI(SO4).12H,0
Smi, | d) v) PTSA

X=NO, veya N3
59 58

Sekil 6.1. 2,3-dihidrokinazolin-4(1H)-onlar igin literatiirdeki sentez yontemi
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Bu asamada 2,3-dihidrokinazolin-4(1H)-onlar 57, N-(2-
aminobenzoil)benzotriazoller 37 kullanilarak aromatik ve alifatik aldehitler 25 ve

amonyum asetatin ¢oziiclisliz ortamdaki tek basamakta gerceklesen reaksiyonlarindan

elde edilmesi hedeflenmistir (Sekil 6.2).

o o
0
+ R
NH, R® H  Cozicisiiz H)\Rz

37 25 57

57a R'=H, R?=Ph

57b R'=6-Br, R2=2-tiyofenil
57¢ R'=6-1, R2=Ph-(4-F)
57d R'=7-Me, R2=2-furanil
57e R'=7-F, R2=Ph-(4-Br)
57f R'=7-Cl, R2=Et

579 R'=6,8-diCl, R2=Ph
57h R'=H, R2=4-piridinil
57i R'=6,7diMeO=, R2=Ph
57j R'=6,8-diBr, R2=Ph

Sekil 6.2. 2,3-Dihidrokinazolin-4(1H)-onlar i¢in onerilen sentez yontemi
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7. DENEYSEL CALISMALAR
7.1. Genel Deneysel Calismalar

Sentezlenen iiriinlerin NMR spektrumlart DMSO-ds veya CDCl3-d; i¢inde Agilent
Premium Compact +AR spektrometresi ile 'H igin 400 MHz ve '3C igin 100 MHz’de
kaydedilmistir. Erime noktalar1 MettlerToledo MP90 cihaz1 ile almmistir. Kiitle
spektrumlar1 igin HRMS Shimadzuhybrid LC-MS-IT-TOF spektrometresi kullanilmistir.
IR spektrumlari Perkin Elmer 100 FTIR spektrometresi kullanilarak kaydedildi.
Bilesiklerin sentezi ve saflastirilmasi sirasinda kullanilan ¢oziiciiler gerekli kurutma
islemlerinden gegcirilerek kullanildi. THF, Na metali ve benzofenon {izerinden, DMF
CaH; iizerinden damitilarak kullanilmistir. Baglangic maddeleri olarak kullanilan N-(2-
aminobenzoil)benzotriazol bilesikleri daha 6nce grubumuz tarafindan yapilan literatiir
yontemi ile sentezlenmistir [30].

7.2. Bilesiklerin Sentezi
7.2.1. 2-Siibstitiie kinazolin-4(3H)-onlarin (38a-j) sentezi
7.2.1.1. 2-Siibstitiie kinazolin-4(3H)-onlar (38a-j) icin genel sentez yontemi

N-(2-Aminobenzoil)benzotriazoller (0.25 mmol), ortoesterler (0.5mmol) ve
amonyum asetat (1 mmol) ile THF veya dioksan i¢inde (trimetil ortoformat ve trietil
ortoasetat i¢cin THF, trimetil ortobenzoat i¢in dioksan) 6-10 saat boyunca geri sogutucu
altinda kaynatildi. Reaksiyon bittikten sonra reaksiyon karigimi oda sicakligina
sogutuldu. Coziicii rotary evapotarde ugurulduktan sonra saflastirma basamagi olarak
karisima uygun etil asetat-hegzan karisimi i¢inde kolon kromatografisi uygulandi.
7.2.1.2. 2-Siibstitiie kinazolin-4(3H)-onlar (38a-j) i¢in deneysel calismalar
Kinazolin-4(3H)-on (38a)

O

NH
>

Beyaz kat1 (31 mg, %85); EN: 217-218 °C (lit [58] 215-217 °C). FTIR vmax (KBr): 3213,
1707, 1667, 1612 cm’!. '"H NMR (400 MHz, DMSO-ds): 6 12.24 (s, 1H), 8.12 (dd, J=7.9
Hz, 1.3 Hz, 1H), 8.09 (s, 1H), 7.81 (t, /=6.8 Hz, 1H), 7.66 (d, J = 7.92 Hz, 1H), 7.52 (t,
J=7.56 Hz, 1H) 3C NMR (100 MHz, DMSO-ds): & 161.2, 149.1, 145.8, 134.7, 127.6,
127.2, 126.2, 123.0. HRMS CsHeN2O igin hesaplanan m/z 147.0514 [M+Z]"; bulunan
147.0482.
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2-Metilkinazolin-4(3H)-on (38b)
O

NH
NN
Beyaz kat1 (38 mg, %95); EN: 238-240 °C (lit [59] 240 °C). FTIR vmax (KBr): 3415, 1617,
1610, 1468 cm™!. "H NMR (400 MHz, DMSO-ds): 6 12.17 (br s, 1H), 8.03 (d, /= 8.0 Hz,
1H), 7.73 (t,J= 7.4 Hz, 1H), 7.53 (d, J = 8.4, 1H), 7.41 (t, J = 7.4 Hz, 1H), 2.31 (s, 3H).
BCNMR (100 MHz, DMSO-d): 6 162.1, 154.7,149.4, 134.7,127.0, 126.3, 126.1, 121.0,
21.9. HRMS CoH;sN-O igin hesaplanan m/z 161.0709 [M+Z]*; bulunan: m/z 161.0701.

2,6-Dimetilkinazolin-4(3H)-on (38c)
O

NH
N
Beyaz kat1 (36 mg, %82); EN: 245-246 °C (lit [60] 246-248 °C). FTIR vmax (KBr): 3161,
1679, 1629, 1489 cm™!. '"H NMR (400 MHz, DMSO-ds): 6 12.07 (br s, 1H), 7.83-7.82 (m,
1H), 7.55 (dd, J = 8.0 Hz, 2.8 Hz, 1H), 7.43 (d, J = 8.4 Hz, 1H), 2.38 (s, 3H), 2.30 (s,
3H). *C NMR (100 MHz, DMSO-ds): 6 162.1, 153.7, 147.4, 136.0, 135.8, 126.9, 125.5,
120.8,21.8,21.2. HRMS C1oH10N2O igin hesaplanan m/z 175.0866 [M+Z]*; bulunan: m/z
175.0870.

2,7-Dimetilkinazolin-4(3H)-on (38d)
O

NH
NN
Beyaz kat1 (41,4 mg, %95); EN: 255-256 °C (lit [61] 263-264 °C. FTIR vmax (KBr): 3174,
1682, 1616, 1456 cm™. '"H NMR (400 NMR, DMSO-dp): 6 12.06 (s, 1H), 7.90 (d, J=8.4
Hz, 1H), 7.33 (s, 1H), 7.22 (d, J= 8.0 Hz, 1H), 2.38 (s, 3H), 2.28 (s, 3H). 1*C NMR (100
MHz, DMSO-ds): 162.0, 154.7, 149.5, 141.1, 127.7, 126.7, 126.0, 118.7, 21.9, 21.8.
HRMS CioH10N>O igin hesaplanan m/z 175.0866 [M+Z]"; bulunan: m/z 175.0862.
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8-Metil-3-fenilkinazolin-4(3H)-on (38e)
O
NH

“C

Beyaz kat1 (40 mg, %68); EN: 260-261°C (lit [60] 237-239 °C). FTIR Vmax (KBr): 3059,
1676, 1605, 1508 cm™. "H NMR (400 MHz, DMSO-ds): & 12.53 (s, 1H), 8.20 (d, J= 6.8
Hz, 2H), 7.97 (d, J = 8.0 Hz, 1H), 7.68 (d, /= 7.2 Hz, 1H), 7.57-7.52 (m, 3H), 7.38 (t,J
= 7.6 Hz, 1H), 2.60 (s, 3H). *C NMR (100 MHz, DMSO-dc): § 163.0, 151.5, 147.6,
136.1, 135.4, 133.4, 131.8, 129.1, 128.2, 126.5, 123.9, 121.3, 17.6. HRMS C;5H12N>O
i¢in hesaplanan m/z 237.1022 [M+Z]*; bulunan: m/z 237.1029.

6-Kloro-2-metilkinazolin-4(3H)-on (38f)
o)

NH
N
Beyaz kat1 (38 mg, %78), EN: 310 °C bozunuyor (lit [61] 289-291 °C). FTIR vmax (KBr):
3177, 1678, 1620, 1454, 830 cm™'. 'H NMR (400 MHz, DMSO-ds): & 12.40 (br s, 1H),
7.98 (d,J=2.4 Hz, 1H), 7.79 (dd, J= 8.8, 2.4 Hz, 1H), 7.59 (d, /= 8.4 Hz, 1H), 2.35 (s,
3H). *C NMR (100 MHz, DMSO-ds): 6 161.0, 156.0, 147.0, 135.0, 130.8, 128.6, 125.2,
122.2, 21.6. HRMS CioH0N2O*Cl igin hesaplanan m/z 195.0320 [M+Z]"; bulunan: m/z
195.0322.

Cl

7-Kloro-2-metilkinazolin-4(3H)-on (38g)
0

NH
Cl N/J\

Beyaz kat1 (30 mg, %62); EN: 266-267 °C (lit [62] 264-266 °C). FTIR vmax (KBr): 3168,
1682, 1627, 1440, 778 cm™!. '"H NMR (400 MHz, DMSO-ds): & 12.30 (s,1H), 8.02 (d, J
= 8.8 Hz, 1H), 7.58 (d, /= 2.0 Hz, 1H), 7.44 (dd, J = 8.4 Hz, 2.0 Hz, 1H), 2.31 (s, 3H).
BCNMR (100 MHz, DMSO-d): 6 161.7, 156.6, 150.5, 139.2, 128.2, 126.5, 126.1, 120.0,
22.0. HRMS CioHioN2O*Cl i¢in hesaplanan m/z 195.0320 [M+Z]"; bulunan: m/z
195.0316.
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7-Floro-2-metilkinazolin-4(3H)-on (38h)
o)

NH
F N/)\
Beyaz kat1 (36 mg, %81); EN: 296-298 °C . FTIR vmax (KBr): 3177, 1678, 1620, 1454,
795 cm™!. 'TH NMR (400 MHz, DMSO-ds): 5 12.28 (s, 1H), 8.09 (dd, /= 8.8, 6.4 Hz, 1H),
7.33-7.25 (m, 2H), 2.31 (s, 3H). 3C NMR (100 MHz, DMSO-de): 166.1, 161.4, 156.4,
151.6, 129.2, 118.1, 114.9, 112.1, 21.9. HRMS CioHi0N2OF1 icin hesaplanan m/z
179.9615 [M+Z]"; bulunan: m/z 179.0622.

6-Bromo-2-fenilkinazolin-4(3H)-on (38i)
o)

B
—
N)\©

Beyaz kati (60 mg, %80); EN: 303-305 °C (lit [60] 284-286 °C). FTIR vmax (KBr): 3168,
1675, 1589, 1477, 689 cm!. 'H NMR (400 MHz, DMSO-ds):  12.71 (s, 1H), 8.19 (s,
1H), 8.14 (d, J = 7.2 Hz, 2H), 7.95 (d, J = 8.8 Hz, 1H), 7.66 (d, J = 8.8 Hz, 1H), 7.58-
7.50 (m, 3H). 3C NMR (100 MHz, DMSO-dc): & 161.7, 153.4, 148.2, 137.9, 132.9,
132.1, 130.3, 129.1, 128.4, 128.3, 123.0, 119.4. HRMS C1sHoN>O”Br i¢in hesaplanan
m/z 300.9971 [M+Z]"; bulunan: m/z 300.9970.

2-Fenil-6-iyodokinazolin-4(3H)-on (38j)
O

Beyaz kat1 (80 mg, %92), EN: 303-305 °C (lit [63] 241 °C). FTIR vmax (KBr): 3168, 1673,
1597, 1478, 699 cm™'. 'H NMR (400 MHz, DMSO-ds): & 12.67 (s, 1H), 8.38 (d, J = 2.0
Hz, 1H), 8.15-8.12 (m, 2H), 8.09 (dd, J=8.4, 2.0 Hz, 1H), 7.57-7.49 (m, 4H). *C NMR
(100 MHz, DMSO-ds): 5 161.4, 153.4, 148.5, 143.4, 134.6, 132.9, 132.1, 130.1, 129.1,
128.3, 123.3, 92.0. HRMS Ci4H9N,OI igin hesaplanan m/z 348.9832 [M+Z]*; bulunan:
m/z 348.9832
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7.2.2. 3-Siibstitiie kinazolin-4(3H)-onlar ve 2,3-disiibstitiie kinazolin-4(3H)-onlarin
(38k-n) sentezi

7.2.2.1. 3-Siibstitiie kinazolin-4(3H)-onlar ve 2,3-disiibstitiie kinazolin-4(3H)-onlarin

(38k-n) genel sentez yontemi

N-(2-Aminobenzoil)benzotriazol (0.25 mmol), primer aminler (I mmol) ve
ortoesterler (0.5 mmol) ile ¢oziiclisliz ortamda geri sogutucu altinda reaksiyona sokuldu.
Reaksiyon tamamlaninca karisim doygun Na>COs ¢ozeltisi ve etil asetat ile yikandiktan
sonra uygun etil asetat-hegzan karigimi ile kolon kromatografisi ile ayrim gergeklestirildi.
7.2.2.2. 3-Siibstitite kinazolin-4(3H)-onlar ve 2,3-disiibstitiie kinazolin-4(3H)-onlar
(38k-n) icin deneysel ¢calismalar

3-(2-Metilpropil)kinazolin-4(3H)-on (38k)

Acik sart kat1 (40 mg, %79); EN: 62-64 °C. FTIR vmax (KBr): 2965, 2873, 1679, 1611,
1461 cm!. 'TH NMR (400 MHz, DMSO-dp): 6 8.35 (s, 1H), 8.14 (d, J=7.6 Hz, 1H), 7.81
(t, J=17.6 Hz, 1H), 7.66 (d, J = 8 Hz, 1H), 7.53 (t, J = 7.6 Hz, 1H), 3.80 (d, J= 7.2 Hz,
2H), 2.09 (t, J = 6.8 Hz, 1H), 0.87 (d, J= 6.4 Hz, 6H). *C NMR (100 MHz, DMSO-d):
o 160.7, 148.7, 148.3, 134.7, 127.6, 127.4, 126.5, 121.9, 53.1, 27.9, 20.0. HRMS
C12H14N20 i¢in hesaplanan m/z 203.1179 [M+Z]"; bulunan: m/z 203.1171.

3-Siklohegzilkinazolin-4(3H)-on (381)

C&“O

Beyaz kat1 (30 mg, %53); EN: 112-113°C (lit [64] 112-114 °C). FTIR vmax (KBr): 2927,
2857,1667, 1598, 1478 cm!. 'H NMR (400 MHz, CDCl3-d1): 6 8.31 (d, J=7.6 Hz, 1H),
8.18 (s, 1H), 7.78-7.73 (m, 2H), 7.53-7.5 (m, 1H), 4.86-4.78 (m, 1H), 2.02-1.93 (m, 4H),
1.79 (d, J = 13.2 Hz, 1H), 1.69-1.46 (m, 1H), 1.32-1.21 (m, 1H). 13C NMR (100 MHz,
CDClIs-d1) : 8 160.3, 146.1, 144.2, 134.4, 127.5, 127.1, 126.4, 121.6, 53.7, 32.6, 25.9,
25.2. HRMS Ci4H16N20 igin hesaplanan m/z 229.1335 [M+Z]"; bulunan: m/z 229.1326.
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3-(4-Metoksifenil)kinazolin-4(3H)-on (38m)

Beyaz kati1 (32 mg, %51); EN: 195-196 °C (lit [65] 194-195 °C). FTIR vmax (KBr): 2995,
1682, 1516, 1471 cm™'. '"H NMR (400 MHz, CDCl3-d1) : 6 8.36 (d, J= 7.6 Hz, 1H), 8.13
(s, 1H), 7.82-7.76 (m, 2H), 7.55 (t, J= 7.2 Hz, 1H), 7.33 (d, J= 7.6 Hz, 2H), 7.05 (d, J =
7.8 Hz, 2H), 3.78 (s, 3H). *C NMR (100 MHz, CDCls-d)) : 8 160.6, 159.7, 148.2, 147.9,
135.1, 130.7, 129.1, 127.8, 127.7, 126.8, 122.3, 114.8, 55.9. HRMS Ci5H12N>0; igin
hesaplanan m/z 253.0972 [M+Z]"; bulunan: m/z 253.0981.

OCHj

2-Metil-3-(2-Metilpropil)kinazolin-4(3H)-on (38n)

LY

Turuncu kat1 (44 mg, %81); EN: 71-73 °C. FTIR vmax (KBr): 2963, 2870, 1669, 1594,
1473 cm'l. TH NMR (400 MHz, DMSO-ds): 6 8.07 (dd, J = 7.8 Hz, 2 Hz, 1H), 7.76 (t, J
= 7.7 Hz, 1H), 7.56 (d, J = 7.6, 1H), 7.45 (t, J = 7.4 Hz, 1H), 3.91 (d, J = 7.2 Hz, 2H),
2.58 (s, 3H), 2.10 (t, J = 6.8 Hz, 1H), 0.88 (d, J = 6.8 Hz, 6H). 3*C NMR (100 MHz,
DMSO-de): 8 161.8, 155.7, 147.3, 134.7, 126.8, 126.7, 126.6, 120.3, 50.6, 27.9, 23.5,
20.3. HRMS Ci3H16N20 igin hesaplanan m/z 217.1335 [M+Z]"; bulunan: m/z 217.1334.

7.2.3. N-(4-Okso-4(3 H)-kinazolinil)amitler ve N-(4-Okso-4(3H)-kinazolinil)
karbamatlarin (49a-j) sentezi
7.2.3.1. N-(4-Okso-4(3H)-kinazolinil)amitler ve N-(4-Okso-4(3H)-kinazolinil)
karbamatlar (49a-j) icin genel sentez yontemi

N-(2-Aminobenzoil)benzotriazoller (0.25 mmol), ortoesterler (0.5 mmol) ve ¢esitli
hidrazid (0.5 mmol) bilesikleri dioksan veya DMF i¢inde 18-20 saat siireyle reaksiyona
sokuldu. Reaksiyon bitiminde ¢6ziicii ugurulduktan sonra etil asetat/hegzan karigimi(1:2

veya 1:3) ile kolon kromatografisi ile ayrim yapildi.
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7.2.3.2. N-(4-Okso-4(3H)-kinazolinil)amitler ve N-(4-Okso-4(3H)-
kinazolinil) karbamatlar (49a-j) icin deneysel calismalar

N-(4-Okso-4(3H)-kinazolinil)asetamit (49a)

OH
_N
Y

Turuncu kat1 (32.3 mg, %64); EN: 199-201 °C (lit [43] 205 °C). FTIR vmax (KBr): 3270,
1667, 1502, 1473 cm!'. '"H NMR: (400 MHz, DMSO-ds): & 11.26 (s, 1H), 8.23 (s, 1H),
8.16 (dd, J=8.2 Hz, 1.4 Hz, 1H), 7.89-7.85 (m, 1H), 7.71 (d, /=8 Hz, 1H), 7.60-7.56 (m,
1H), 2.07 (s, 3H). 3C NMR (100 MHz, DMSO-ds): 6 169.9, 158.9, 149.4, 147.6, 135.4,
128.0, 127.9, 126.8, 122.4, 20.9. HRMS CioH9N3O; i¢in hesaplanan m/z 204.0768
[M+Z]; bulunan: m/z 204.0768.

N-(4-Okso-4(3H)-kinazolinil)benzamit (49b)

@) Hp
N’

Beyaz kati (38.8mg, %59); EN: 188-189 °C (lit [66] 187-188 °C). FTIR vmax (KBr): 3266,
1667, 1516, 1473 cor'. 'H NMR: (400 MHz, DMSO-de): 5 11.86 (s, 1H), 8.43 (s, 1H),
8.19 (dd J = 7.6 Hz, 1.6 Hz, 1H), 7.98-7.96 (m, 2H), 7.92-7.88 (m, 1H), 7.76 (d, J = 8.4
Hz, 1H), 7.68-7.55 (m, 4H). 3C NMR (100 MHz, DMSO-ds): & 166.7, 159.0, 149.5,
147.7, 135.5, 133.3, 131.5, 129.2, 128.2, 128.1, 126.8, 122.4. HRMS C;5H11N30; igin
hesaplanan m/z 266.0924 [M+Z]"; bulunan: m/z 266.0914.

4-Metoksi-N-(4-Okso-4(3 H)-kinazolinil)benzamit (49c¢)

OCHj
T K
N
=

0]

Turuncu katt (25 mg, %35); EN: 179-181 °C. FTIR vmax (KBr): 3254, 1666, 1606, 1475,
1175 cm!. 'H NMR (400 MHz, CDCl3-d)) : 8 9.61 (s, 1H), 8.28 (d, J = 8 Hz, 1H), 8.12
(d, J=1.2 Hz, 1H), 7.87 (t, ] = 4.2 Hz, 2H), 7.80-7.75 (m, 2H), 7.54-7.50 (m, 1H), 6.87
(t, = 4.2 Hz, 2H), 3.85 (s, 3H). *C NMR (100 MHz, CDCls-d)) : § 167.0, 163.4, 160.0,
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147.1, 135.0, 129.8, 129.4, 127.8, 127.6, 127.0, 122.5, 121.9, 114.0, 55.5. HRMS
Ci16H13N303 igin hesaplanan m/z 296.1030 [M+Z]"; bulunan: m/z 296.1024.

N-(4-Okso-2-fenil-4(3H)-kinazolinil)benzamit (49d)

Beyaz kat1 (45 mg, %53); EN: 202-204 °C (lit [67] 202-204 °C. FTIR vmax (KBr): 3158,
1719, 1602, 1567 cm'. '"H NMR: (400 MHz, CDCls-d1): 8 9.420 (s, 1H), 8.29 (d, J = 8
Hz, 1H), 7.81 (d, /=4 Hz, 2H), 7.76 (d, J = 3.2 Hz, 2H), 7.62 (d, J =7.6 Hz, 2H), 7.55-
7.50 (m, 1H), 7.43 (t, J = 6.2 Hz, 4H), 7.30-7.25 (m, 2H). 3*C NMR (100 MHz, CDCl;-
di): 6 165.8, 160.1, 156.7, 147.1, 135.8, 133.8, 133.1, 131.6, 130.1, 129.1, 128.9, 128.3,
128.2, 128.0, 127.8, 127.1, 121.2. HRMS C»1Hi5N30; i¢in hesaplanan m/z 342.1237
[M+Z]*; bulunan: m/z 342.1231.

2,5-Difenil-1,3,4-oksadiazol (49d’)
3-Benzamit-2-fenil-4(3H)-kinazolon bilesiginin sentezi sirasinda benzhidrazidin
trimetilortobenzoat ile tepkimesi sonucu 2,5-difenil-1,3,4-oksadiazol bilesigi olusmustur.

Elde edilen bilesigin yapisi 'H NMR, 3C NMR, FTIR ve HRMS spektroskopi yontemleri

N—N
O~
O
Beyaz kat1 (20 mg, %36) EN: 139-140 °C (lit [68] 139-140 °C). FTIR vmax (KBr): 1605,
1547, 1485, 1446, 1268, 1069 cm™'. 'H NMR: (400 MHz, CDCls-d)): 6 8.15 (t, J = 3.8
Hz, 4H), 7.55 (d, J= 5.6 Hz, 6H). 3C NMR (100 MHz, CDCls-d)): 8 164.6, 131.7,129.1,

126.9, 123.9. HRMS Ci4sHioN20O igin hesaplanan m/z 223.0866 [M+Z]"; bulunan: m/z
223.0864.

ile aydinlatilmigtir.

4-Metil-N-(4-Okso-4(3H)-kinazolinil)benzamit (49e)



Beyaz kat1 (24 mg, %34); EN: 202-204 °C. FTIR vmax (KBr): 3242, 1664, 1613, 1497,
1478 cm™. 'TH NMR: (400 MHz, DMSO-ds): & 11.77 (s, 1H), 8.40 (s, 1H), 8.19 (s, J =
6.8 Hz, 1H), 7.92-7.87 (m, 3H), 7.76 (d, /=8.4 Hz, 1H), 7.61 (t,J = 7.4 Hz, 1H), 7.38 (d,
J = 8 Hz, 2H), 2.39 (s, 3H). 3C NMR (100 MHz, DMSO-d): & 166.6, 159.1, 149.6,
147.7, 143.4, 135.5, 129.7, 128.7, 128.3, 128.1, 128.0, 126.8, 122.4, 21.5. HRMS
Ci6H13N30: igin hesaplanan m/z 280.1081 [M+Z]"; bulunan: m/z 280.1071.

2-(p-Tolil)-1,3,4-oksadiazol (49¢’)

3-(4-Metilbenzamit)-4(3H)-kinazolon bilesiginin sentezi sirasinda 4-metilbenzhidrazit
ve trimetilortoformatin reaksiyonundan 2-(p-tolil)-1,3,4-oksadiazol bilesigi olugsmustur
olugan yan iirliniin yapisi 'H NMR, 3C NMR, FTIR ve HRMS spektroskopi yontemleri

ile dogrulanmagtir.

Agik turuncu kat1 (31.1 mg, %78); EN: 85-86 °C (lit [69] 87 °C). FTIR vmax (KBr): 3126,
1927, 1611, 1497, 1102, 1067 cm™. 'H NMR: (400 MHz, CDCls-d1):  8.43 (s, 1H), 7.96
(d,J=8 Hz, 2H), 7.31 (d, J= 8.4 Hz, 2H), 2.42 (s, 3H). *C NMR (100 MHz, CDCls-d,):
0 164.9, 152.3, 142.6, 129.8, 127.0, 120.6, 21.6. HRMS CoHsN:O i¢in hesaplanan m/z
161.0709 [M+Z]"; bulunan: m/z 161.0686.

N-(7-Floro-4-okso-4(3H)-kinazolinil)benzamit (49f)

T K
d“’
F N/) 0

Beyaz kat1 (46 mg, %65); EN: 189-191 °C. FTIR vmax (KBr): 3213, 1716, 1667, 1609,
1482, 1446, 856 cm™'. 'H NMR: (400 MHz, DMSO-dc): & 11.89 (s, 1H), 8.51 (s, 1H),
8.26 (dd, J= 8.8 Hz, 6 Hz, 1H), 7.98 (d, J = 8 Hz, 2H), 7.69-7.67 (m, 1H), 7.60-7.56 (m,
3H), 7.52-7.46 (m, 1H). 1*C NMR (100 MHz, DMSO-ds): 8 167.6, 166.7, 165.1, 158.3,
150.9, 150.0, 133.3, 131.4, 130.1, 129.1, 128.2, 127.9, 119.4, 116.8, 113,5. HRMS
Ci15sH1oN3OF igin hesaplanan m/z 284.0830 [M+Z]"; bulunan: m/z 284.0820.
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Etil (4-oksokinazolin-3(4H)-il)karbamat (49g)

Q H
N,NYO\/
@ 0

Beyaz kat1 (46.5 mg, %84); EN:179-181 °C (lit [70] 177 °C). FTIR vmax (KBr): 3204,
2987, 1752, 1668, 1519, 1473 cm™'. 'H NMR: (400 MHz, DMSO-ds): 6 10.67 (s, 1H),
8.35 (s, 1H), 8.16 (dd, /= 8 Hz, 1.2 Hz, 1H), 7.90-7.86 (m, 1H), 7.72 (d, /= 7.6 Hz, 1H),
7.61-7.57 (m, 1H), 4.19-4.13 (m, 2H), 1.24 (t, J = 7.2 Hz, 3H). 3C NMR (100 MHz,
DMSO-de): 6 159.2, 156.4, 149.6, 147.6, 135.5, 128.2, 128.1, 126.8, 122.2, 62.3, 14.8.
HRMS Ci11H11N30s3 i¢in hesaplanan m/z 234.0873 [M+Z]"; bulunan: m/z 234.0868.

Etil (2-metil-4-oksokinazolin-3(4H)-il)karbamat (49h)

oy

Beyaz kat1 (45 mg, %73); EN: 130-132 °C (1it[71] 128 °C). FTIR vmax (KBr): 3217, 2990,
1754, 1663, 1610, 1471 cm™. 'H NMR: (400 MHz, DMSO-dp): & 10.45 (s, 1H), 8.08 (d,
J=17.2 Hz, 1H), 7.85-7.81 (m, 1H), 7.63 (d, J = 8.4 Hz, 1H), 7.51 (t, J = 7.6 Hz, 1H),
4.19-4.13 (m, 2H), 2.41 (s, 3H), 1.25 (t, J = 7 Hz, 3H). 1*C NMR (100 MHz, DMSO-db):
0 159.7, 156.9, 156.1, 146.9, 135.5, 127.4, 127.3, 126.8, 120.9, 62.3, 21.6, 14.8. HRMS
C12H13N303 igin hesaplanan m/z 248.1030 [M+Z]"; bulunan: m/z 248.1035.

N-(2-Metil-4-okso-4(3 H)-kinazolinil)benzamit (49i)

Hedeflenen iiriin sentezlenemedi. Sentezi sirasinda 5-fenil-2-metil-1,3,4-oksadizol
bilesigi olustu. Olusan bilesigin yapisi 'H NMR, *C NMR, FTIR ve HRMS spektroskopi

yontemleri ile dogrulandi.
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5-Fenil-2-metil-1,3,4-oksadizol (49i’)

Agik turuncu kati, (16.3 mg, %41); EN:65-66 °C (lit [72] 67 °C). FTIR vmax (KBr): 1581,
1553, 1484, 1450, 1249, 1074 cm™!. 'H NMR: (400 MHz, CDCls-d:): & 8.02-8.00 (m,
2H), 7.49 (t, J = 3.8 Hz, 3H), 2.60 (s, 3H). 3C NMR (100 MHz, CDCls-d:): & 164.9,

163.6, 131.5, 129.0, 126.7, 123.9, 11.1. HRMS C9HsN:O i¢in hesaplanan m/z 161.0709
[M+Z]*; bulunan: m/z 161.0721.

3-Metoksi-N-(4-0kso-4(3 H)-kinazolinil)benzamit (49j)

1K
N OCHj
=

@)

Metoksinin meta konumunda bulunmasindan dolay1 hedeflenen {iriin sentezlenemedi.

7.2.4. 2,3-Dihidrokinazolin-4(3 H)-onlarin (57a-g) sentezi

7.2.4.1. 2,3-Dihidrokinazolin-4(3H)-onlar (57a-g) icin genel sentez yontemi
N-(2-Aminobenzoil)benzotriazoller (0.5 mmol) ¢esitli aromatik ve alifatik aldehitler (0.5
mmol) ve amonyum asetat (0.6 mmol) ¢oziiciisiiz ortamda 70-80 °C sicaklikta 1 saat
boyunca reaksiyona sokuldu. Reaksiyon ince tabaka kromatografisi ile takip edildi.
Reaksiyon bitiminde karigim oda sicakligina sogutuldu. Daha sonra karisimin iizerine su
eklendi ve olusan kati madde filtre edildi. Elde edilen kati, EtOH i¢inde yeniden

kristallendirildi ve triin elde edildi.

7.2.4.2. 2,3-Dihidrokinazolin-4(3H)-onlar (57a-j) icin deneysel ¢calismalar

2-Fenil-2,3-dihidrokinazolin-4(1H)-on (57a)
o)

Cr
N
Beyaz kat1 (85 mg, %76); EN: 235-236 °C (lit [74] 229-230 °C), FTIR vmax (KBr): 3309,

1655, 1512 cm™. 'H NMR (400 MHz, DMSO-ds): & 7.93 (d, J = 8.0 Hz, 1H), 7.59-7.58
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(m, 2H), 7.44 (s, 3H), 7.33 (t, J= 7.6 Hz, 1H), 6.89 (t,J= 8.0 Hz, 1H), 6.66 (d, /= 8 Hz,
1H), 5.89 (s, 1H), 5.74 (gs, 1H), 4.37 (gs, 1H). 13C NMR (100 MHz, DMSO-d): & 164.7,
147.2, 138.5, 134.0, 130.2, 129.1, 128.7, 127.4, 113.3, 119.7, 115.6, 114.6, 69.1. HRMS
Ci14sH12N20 i¢in hesaplanan m/z 225.1022 [M+Z]"; bulunan: m/z 225.1020.

6-Bromo-2-tiyofenil-2,3-dihidrokinazolin-4(1H)-on (57b)

(@]
N S
H |

Beyaz kat1 (83 mg, %54); EN: 229-230 °C, FTIR vmax (KBr): 3305, 1654, 1482, 819 cmr
I TH NMR (400 MHz, DMSO-ds): 5 8.63 (s, 1H), 7.63 (d,.J = 2Hz, 1H), 7.5 (s, 1H), 7.44
(d,J =52 Hz, 1H), 7.38 (dd, J = 8.4 Hz, 2.8 Hz, 1H), 7.09 (d, J = 3.6 Hz, 1H), 6.963-
6.941 (m, 1H), 6.706 (d, J = 8.4 Hz, 1H), 6.023 (s, 1H). *C NMR (100 MHz, DMSO-
de): 8 162.3, 146.7, 146.4, 136.3, 129.7, 127.0, 126.6, 126.3, 117.5, 117.1, 108.8, 62.7.
HRMS C12HyoN,OS”Br i¢in hesaplanan m/z 308.9692 [M+Z]*; bulunan: m/z 308.9692.

2-(4-Florofenil)-6-iyodo-2,3-dihidrokinazolin-4(1H)-on (57¢)

N
L

F
Beyaz kat1 (155 mg, %84); EN: 222 °C bozunuyor. FTIR vmax (KBr): 3299, 1651, 1503,
816 cml. 'H NMR (400 MHz, DMSO-dp):  8.41 (s, 1H), 7.80 (d, J=1.6 Hz, 1H), 7.496-
7.461 (m, 3H), 7.31 (s, 1H), 7.20 (t, J = 8.8 Hz, 2H), 6.56 (d, J = 8.4 Hz, 1H), 5.76 (s,
1H). 3C NMR (100 MHz, DMSO-d): & 162.6, 162.5, 147.6, 141.7, 137.9, 135.8, 129.4,

117.5, 115.7, 115.6, 78.6, 66.1. HRMS Ci4H10N>OFI icin hesaplanan m/z 368.9895
[M+Z]*; bulunan: m/z 368.9897.
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2-(2-Furanil)-7-metil-2,3-dihidrokinazolin-4(1H)-on (57d)

o)
/dLNH

N o)

H |

Acik sart kat1 (108 mg, %95); EN: 187-188 °C. FTIR vmax (KBr): 3300, 3185, 1647, 1489,
1014 con’!. 'H NMR (400 MHz, DMSO-de): 8 7.77 (d, J= 7.6 Hz, 1H), 7.38 (s, 1H), 6.68
(d, J =8 Hz, 1H), 6.48 (s, 1H), 6.40 (d, J = 3.2 Hz, 1H), 6.35 (s, 1H), 6.32 (s, 1H), 5.87
(s, 1H), 2.27 (s, 3H). 3C NMR (100 MHz, DMSO-ds): & 164.6, 152.2, 146.1, 145.0,
143.1, 128.5, 121.2, 115.2, 113.3, 110.5, 108.2, 62.0, 21.8. HRMS Ci3H12N20: i¢in
hesaplanan m/z 229.0972 [M+Z]*; bulunan: m/z 229.0964.

2-(4-Bromofenil)-7-floro-2,3-dihidrokinazolin-4(1H)-on (57¢)

Beyaz kat1 (135 mg, %84); EN: 232-233 °C. FTIR vmax (KBr): 3300, 1688, 1487 cm™ 'H
NMR (400 MHz, DMSO-ds): 8: 8.36 (s, 1H), 7.628-7.555 (m, 3H), 7.410-7.378 (m, 3H),
6.474-6.415 (m, 2H), 5.76 (t, J = 4 Hz, 1H). 3C NMR (100 MHz, DMSO-ds): & 168.2,
165.7,164.0, 150.7, 142.1, 132.5, 131.5, 130.14, 122.8, 112.6, 105.8, 105.6, 101.1, 66.6..
HRMS C14H1oN2OF’Br i¢in hesaplanan m/z 321.0033 [M+Z]"; bulunan: m/z 321.0046.

2-Etil-7-Kloro-2,3-dihidrokinazolin-4(1 H)-on (57f)
@]

H
Beyaz kati (75 mg, %72); EN.: 133-134 °C (lit [75] 132 °C). FTIR max (KBr): 3363,
3218, 2968, 1645, 1476, 779 cm™. '"H NMR (400 MHz, DMSO-ds): 8 7.77 (d, J= 8.0 Hz,
1H), 6.68 (d, J=8 Hz, 1H), 6.65 (s, 1H), 6.57 (gs, 1H), 4.83 (t, J = 5.6 Hz, 1H), 4.34 (gs,
1H), 1.82-1.72 (m, 2H), 1.02 (t, J = 3 Hz, 3H). 3C NMR (100 MHz, DMSO-ds): & 164.6,
152.2, 146.1, 145.0, 143.1, 128.5, 121.2, 115.2, 113.3, 110.5, 108.2, 62.0, 21.8. HRMS
C10H11N20O*Cl i¢in hesaplanan m/z 211.0633 [M+Z]*; bulunan: m/z 211.0636.
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6,8-Dikloro-2-fenil-2,3-dihidrokinazolin-4(1H)-on (57g)
o)

¢ NH

N
Cl

Beyaz kat1 (90 mg, %62); EN: 172-173°C. FTIR vmax (KBr): 3324, 3186, 1663, 1497, 768
o', "H NMR (400 MHz, DMSO-d): & 8.84 (s, 1H), 7.56 (s, 1H), 7.50 (s, 1H), 7.370-
7.270 (m, 6H), 5.75 (s, 1H). 3C NMR (100 MHz, DMSO-de): & 162.5, 143.3, 133.6,
129.6, 129.4, 127.1, 126.9, 121.5, 119.8, 118.4, 65.7 HRMS CisHio(N,O*Cl, i¢in
hesaplanan m/z 293.0243 [M+Z]*; bulunan: m/z 293.0249.

2-(4-Piridinil)-2,3-dihidrokinazolin-4(3H)-on (57h)
O
d NH
T
_N

Sentezi sirasinda maddenin havanin oksijeniyle oksitlenip 2-(piridin-4-il)-kinazolin-

4(3H)-on bilesigine doniistliigli diistiniilmektedir.

2-(4-Piridinil)kinazolin-4(3H)-on (57h’)
O

dNH
~
N X

| _N
Beyaz kati, (30mg, %74); EN: 278-279 °C (lit [60] 281-283 °C). FTIR vmax (KBr): 3032,
1681, 1552, 1469 cm!. '"H NMR (400 MHz, DMSO-dc): 6 12.75 (s, 1H), 8.76 (d, J= 6.4
Hz, 1H), 8.15(dd, J=7.6, 1.6 Hz, 1H), 8.08 (dd, J=4.4, 1.6 Hz, 2H), 7.87-7.83 (m, 1H),
7.76 (dd, J = 8.6, 2.0 Hz, 1H), 7.857-7.53 (m, 1H). 13C NMR (100 MHz, DMSO-ds): &
162.5, 151.0, 150.7, 148.7, 140.4, 135.2, 128.2, 127.9, 126.4, 122.0, 121.9. HRMS
C13HoN30 igin hesaplanan m/z 224.0818 [M+Z]"; bulunan: m/z 224.0810.
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2-Fenil-6,7-dimetoksi-2,3-dihidrokinazolin-4(1H)-on (57i)
o)

HSCOﬁNH
HsCO N)\©
H
Sentezi sirasinda maddenin havanin oksijeniyle reaksiyona girip Hz agiga ¢ikararak 2-

fenil-6,7-dimetoksi kinazolin-4(3H)-on bilesigine doniistiigli diistiniilmektedir.

2-Fenil-6,7-dimetoksikinazolin-4(3H)-on (57i’)
O

H3Co:©fLNH

HsCO N/)\©
Beyaz kati, (125 mg, %88); EN: 288-289 °C (lit [60] 307-309 °C. FTIR vmax (KBr): 3068,
1667, 1495, 1459, 1101 cm™'. "H NMR (400 MHz, DMSO-ds): & 12.40 (s, 1H), 8.13 (dd,
J=7Hz, 2.6 Hz, 2H), 7.534-7.474 (m, 3H), 7.45 (s, 1H), 7.18 (s, 1H), 3.90 (s, 3H), 3.86
(s, 3H). 13C NMR (100 MHz, DMSO-ds): § 162.0, 155.1, 151.2, 149.0, 145.2, 133.2,

131.5, 129.0, 127.9, 114.4, 108.7, 105.3, 56.4, 56.1. HRMS C6H14N203 i¢in hesaplanan
m/z 283.1077 [M+Z]*; bulunan: m/z 283.1073.

6,8-Dibromo-2-fenil-2,3-dihidrokinazolin-4(1H)-on (57j))
o)

Br
NH

N
Br

Benzen halkasinin iizerinde bulunan iki Br atomunun hem giiclii elektron cekici
etkisinden hem de biiyiik atom olmasindan dolay1 halka kapanma gerceklesmeyip 2-

amino-3,5-dibromobenzamit bilesiginin olustugu diisiiniilmektedir.
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2-Amino-3,5-dibromobenzamit (57j’)
(0]
Br NH,

NH,
Br

Beyaz kati, (137 mg, %94); EN: 172-173 °C (lit [76] 211-212 °C). FTIR vmax (KBr): 3376,
3186, 1644, 1568, 662 cm!. 'H NMR (400 MHz, DMSO-dé): 5 8.02 (s, 1H), 7.74 (s, 1H),
7.70 (s, 1H), 7.44 (s, 1H), 6.77 (s, 2H). 3C NMR (100 MHz, DMSO-de): 5 169.7, 146.4,
137.1, 131.1, 117.2, 110.8, 105.3. HRMS C7H¢N2O7Br; igin hesaplanan m/z 292.8920
[M-+Z]"; bulunan 292.8933.
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8. SONUC VE TARTISMA
8.1. 2-Siibstitiie kinazolin-4(3H)-onlarin (38a-j) Sonuc¢larmmin Tartisilmasi

2-Siibstitiie  kinazolin-4(3H)-onlar1 (38a-j) sentezlemeye baslamadan Once

baslangi¢ maddeleri olan N-(2-aminobenzoil)benzotriazol bilesikleri Sekil 8.1°deki gibi

sentezlendi.
@ o)
OH DCC Bt
Rd + BH —— R
NH; CH,Cl,, 25 °C NH,
36 16 37

37aR=H 37g R=4-CI
37b R= 3-Me 37h R=5-Cl
37¢c R= 4-Me 37i R= 3,5-diCl
37d R= 5-Me 37j R=5-Br
37e R=3,5-diMeO 37k R=3,5diBr
37f R= 4-F 371 R=5-|

Sekil 8.1. Baslangi¢ maddeleri icin sentez yontemi

Baslangic maddelerinin sentezinden sonra 2-siibstitiie kinazolin-4(3H)-onlarin
(38a-j) sentezine basland. Ik asamada optimum reaksiyon sartlarin belirlemek igin 38¢
maddesinin sentezi farkli ¢6ziicli ortamlarinde gergeklestirildi (Tablo 8.1). Tabloda da
goriildiigl tizere 38¢ bilesigi THF icinde kaynatilarak ¢ok daha yiiksek verimle elde
edilmistir. Bu nedenle model reaksiyona bakilarak 2-siibstitiie kinazolin-4(3H)-on (38a-
j) bilesiklerinin hepsi THF icinde sentezlenmesi hedeflenmistir. Ancak ortoester olarak
trimetilortobenzoat kullanildiginda 38e, 38i ve 38j iiriinleri THF icinde olusmadigindan
dolay1 bu bilesiklerin sentezinde dioksan kullanilmigtir. 38e, 38i ve 38j bilesikleri dioksan
icinde %68-92 verimle elde edilmistir.

Tablo 8.1. 38¢ bilesigi icin reaksiyon sartlar

Coziicii Verim (%)
Coziiciisiiz 45
Dioksan 52
THF 82
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@ o)

OR
N Bt . NH,OAc N
RIS * REG-OR ol T
NH; OR  THF veya dioksan ZSN7 g2
Reflux
37 41 38
38a R'=H, R?=H 38f R'=6-CI, R?=Me
38b R'=H, R2=Me 38g R'=7-CI R2=Me

38c R'=6-Me, R2=Me 38h R'=7-F, R2=Me
38d R'=7-Me, R?=Me 38i R'=6-Br, R2=Ph
38e R'=8-Me, R2=Ph 38j R'=6-1, R=Ph

Sekil 8.2. Sentezlenen 2-stibstitiie kinazolin-4(3H)-onlar

Tablo 8.2. Sentezlenen siibstitiie kinazolin-4(3H)-onlarin verimleri ve erime noktalart

Bilesik Coziicii Verim (%) E.N. (°C)
38a THF 85 217-218
38b THF 95 238-240
38c THF 82 245-246
38d THF 95 255-256
38e Dioksan 68 260-261
38f THF 78 310 (bozunuyor)
38g THF 62 266-267
38h THF 81 296-298
38i Dioksan 80 215217
38j Dioksan 92 303-305

Bilesiklerin, ekler kisminda verilen, 'H NMR spektrumlar incelendiginde 10.5-
12.7 ppm arasinda karakteristik bir singlet sinyal gézlenmektedir. Bu maddelerin olas1 iki
tautomerik formdan hangisini tercih ettigini belirlemek icin 38i bilesigine 2D NOESY
deneyi yapilmistir (Sekil 8.4). 38i bilesiginin 2 konumundaki fenil grubunun orto
konumundaki Hb ile 12.6 ppm’de goriilen Ha arasimda korelasyon oldugu goriilmektedir.
Bu nedenle 12.6 ppm’de gozlenen sinyalin N-H protonuna ait oldugu; yani bilesigin
kinazolon yapisinda oldugu kanitlanmistir. 2-Konumunda metil bagli olan bilesikler i¢in

CHj; protonlarina ait sinyaller ise 2 ppm civarinda goriilmektedir. Bilesiklerin '*C NMR
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spektrumlari incelediginde karbonil grubuna ait olan sinyallerin 160-167 ppm arasinda

rezonans olduklar1 goriilmiistiir.
H
o) 0"
N — ~N
38e 38e’

Sekil 8.3. 38e bilesiginin olasi iki tautomerik formu

- - K* \;LY Hb
G

—_

Sekil 8.4. 38i bilesiginin 2D NOESY spektrumu

2-Siibstitiie  kinazolin-4(3H)-on (38a-j) bilesikleri icin Onerilen reaksiyon
mekanizmas1 Sekil 8.5’te verilmistir. Mekanizma incelendiginde, amonyagin N-(2-
aminobenzoil)benzotriazol bilesigindeki karbonil karbonuna saldirip benzotriazolii
atarak 2-aminobenzamit bilesigini olusturur. Daha sonra 2-konumunda bulunan azot
atomunun ortoestere saldirarak yapidan alkoliin uzaklagmasi ile A ara iiriinii olugmaktadir
A ara iiriinlinden ikinci bir alkol molekiiliiniin uzaklagsmasi ile B ara iiriinii olusmaktadir.
B ara {iriiniindeki amino grubu karbona saldirirarak ve yapidan alkoliin uzaklamasi ile

halka kapanmas1 gerceklesmektedir.
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NH, -Bt H NH, -ROH H 7T OR
A
-ROH
o} 0
O = | O
"~
N/)\R -ROH N=C-OR
B R

Sekil 8.5. 2-Siibstitiie kinazolin-4(3H)-onlarin sentezi i¢in onerilen reaksiyon mekanizmast

Sonug olarak 2-siibstitiie kinazolin-4(3H)-onlarin sentezi;
e Ug bilesenli olarak, tek basamakta ger¢eklesmistir.
e Sentezlenmesi hedeflenen 10 iiriiniin hepsi sentezlenmistir. Bunlardan 38h
maddesi 6zgiindiir.
e  Uriinler yiiksek verimlerle (%62-95) elde edilmistir.

e Sentezler katalizor kullanilmadan yapilmistir.

8.2. 3-Siibstitiie kinazolin-4(3H)-on ve 2,3-Disiibstitiie kinazolin-4(3H)-onlarin

(38k-n) Sonuclarmin Tartisilmasi

Baslangic maddeleri olan N-(2aminobenzoil)benzotriazoller Sekil 8.1°de verilen
akim semasindaki gibi sentezlenmistir.

Daha sonra Sekil 8.6’te verilen sentez yontemi kullanilarak 3-siibstitiie kinazolin-
4(3H)-on ve 2,3-disiibstitiie kinazolin-4(3 H)-onlarin (38k-n) sentezi ¢oziiciisiiz ortamda

geri sogutucu altinda gerceklesti.
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o

o

QR R3

NH OR Cozicisiz, — ~F N/)\Rg
38

Reflux
37 41 47
38k R'=H, R?=H, R%=i-Bu 38l R'=H, R2=H, R3=s.hegzil
38m R'=H, R2=H, R®=4-OMe-Ph 38n R'=H, R2=H, R3=/-Bu

Sekil 8.6. 3-Siibstitiie kinazolin-4(3H)-on ve 2,3-distibstitiie kinazolin-4(3H)-onlar (38k-n) i¢in
gelistirilen sentez yontemi

Tablo 8.3. Sentezlenen 3-siibstitiie kinazolin-4(3H)-on ve 2,3-disiibstitiie kinazolin-4(3H)-onlarin (38k-n)
verimleri ve erime noktalart

Bilesik Verim (%) E.N. (°0O)
38k 79 62—64
381 53 112-113
38m 51 195-196
38n 81 71-73

Sentezlenen bilesiklerin ekler kisminda verilen 'H NMR spektrumlari
incelendiginde 38k-m bilesiklerine ait 2-konumundaki CH sinyallerinin 8.1-8.3 ppm
arasinda, 38n bilesiginin 2-konumunda bulunan metil grubunun protonlarina ait sinyalin
ise 2.65 ppm de rezonans oldugu goriilmektedir. Yapiy1 dogrulayan diger sinyaller ise
38k ve 38n bilesiklerine bagli 0.95-3.97 ppm aras1 gdzlenen izobiitil, 381 bilesiginde
1.23-2.02 ppm aras1 gozlenen siklohegzil, 38m bilesiginde ise 3.80 ppmde gozlenen
metoksi gruplarina ait protonlarm sinyalleridir. '*C NMR spektrumlari incelendiginde
karbonil grubuna ait sinyalin tiim bilesiklerde 160-161 ppmde goézlenmistir.

Reaksiyon mekanizmasi (Sekil 8.7) Sekil 8.5’te dnerilen mekanizma gibi oldugu

diistiniilmektedir.
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§ : i
(j\)bm PEN-R NFR
NH, Bt NH, -BtH

-ROH

Sekil 8.7. 3-siibstitiie kinazolin-4(3H)-on ve 2,3-distibstitiie kinazolin-4(3H)-onlar (38k-n) igin onerilen
reaksiyon mekanizmasi
Sonug olarak 3-siibstitiie kinazolin-4(3H)-on ve 2,3-disiibstitlie kinazolin-4(3H)-
onlarin sentezi;
e Ug bilesenli olarak, tek basamakta gergeklesmistir.
e Reaksiyonlarda ¢oziicii ve katalizor kullanilmamaistir.

e Sentezlenmesi hedeflenen 4 {iriin iyi verimlerle (%51-81) elde edilmistir.

8.3. N-(4-okso-4(3H)-kinazolinil)amitler ve N-(4-0kso-4(3H)-
kinazolinil)karbamatlarin (49a-j) Sonuclarinin Tartisilmasi
N-(4-okso-4(3H)-kinazolinil)amitler ve N-(4-okso-4(3H)-kinazolinil) karbamatlar
sentezine baslamadan 6nce baglangic maddeleri olan N-(2-aminobenzoil)benzotriazoller
Sekil 8.1°de verilen akim semasina gore ¢cogaltilmistir.
Sonrasinda Sekil 8.8’da verilen akim semasi takip takip edilerek N-(4-okso-4(3H)-
kinazolinil)amitler ve N-(4-okso-4(3H)-kinazolinil)karbamatlar (49a-j) sentezi dioksan

veya DMF icinde geri sogutucu altinda kaynatilarak gerceklesmistir.
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OR O
X |
RT + RRC-OR + RSJJ\N’NHz
NH; OR H
37 41 54

49a R'=H, R2=H, R3=Me

49b R'=H, R?=H, R3=Ph

49¢ R'=H, R2=H, R3=Ph-(4-OMe)
49d R'=H, R?=Ph, R3=Ph

49e R'=H, R2=H, R3=Ph-(4-Me)

Dioksan 0 H 3
veya DMF X N \H/ R
R
Reflux Pz N/ RZO
49

49f R'=F, R2=H, R3=Ph

49g R'=H, R2=H, R3=OFEt

49h R'=H, R2=Me, R3=OEt

49i R'=H, R?=Me, R3=Ph

49j R'=H, R?=H, R3=Ph-(4-OMe)

Sekil 8.8. N-(4-Okso-4(3H)-kinazolinil)amitler ve N-(4-Okso-4(3H)-kinazolinil)karbamatlar (49a-j) icin
gelistirilen sentez yontemi

Tablo 8.4. Sentezlenen N-(4-okso-4(3H)-kinazolinil)amitler ve N-(4-okso-4(3H)-kinazolinil)
karbamatlarin verimleri ve erime noktalari

Bilesik Coziicii Verim E.N. (°C)
49a Dioksan 64 199-201
49b Dioksan 43 188-189
49c¢ Dioksan 35 179-181
49d Dioksan 53 202-204
49e¢ Dioksan 34 202-204
49f Dioksan 65 189-191
49¢g Dioksan 84 179-181
49h Dioksan 73 130-132
49i Dioksan Olusmadt -
49j Dioksan Olusmadt -

Ekler kisminda verilen 'H NMR spektrumlar1 degerlendirildiginde bilesiklerin
tiimiinde 9.6-11.8 ppm arasi1 karakteristik bir singlet pik gézlenmistir. Bu sinyal yapida
NH oldugunun kanit1 niteligindedir. 49d ve 49h disindaki diger bilesiklerde 8 ppmde
gozlenen singlet sinyallerin ise CH protonuna ait oldugu diisiiniilmektedir. '*C NMR
spektrumlari incelediginde ise kinazolon halkasinda bulunan karbonil karbonlariin 159-
169 ppm arasinda rezonans olduklari, R grubuna bagli olan karbonil karbonlarinin da

156-163 ppm arasinda rezonans olduklar1 goriilmektedir. Tablo 8.4’e bakildiginda 49i ve
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49j bilesiklerinin olugsmadig1 goriilmektedir. 49i bilesiginin sentezi sirasinda 5-fenil-2-
metil-1,3,4-oksadiazol bilesigi olusmus, 49j bilesiginin ise metoksi grubunun meta
konumunda bulunmasindan dolay1 sentezlenemedigi diisiiniilmektedir.

Reaksiyon mekanizmasi (Sekil 8.9) Sekil 8.5’te verilen mekanizma gibi gerceklestigi

diistiniilmektedir.

o)
0) . - o
( —~ H, \N)J\Rz 'T' H - N:© H - R"C‘I*OR o y
Bt NH OR N >
Oy Cly rs
NH> - o N o)

-Bt NH, -BtH 2 -ROH

-ROH
o) Q y
H R? NRVY R?
i g
_ I~
N/)\RWO ROH N=C-0R

Sekil 8.9. N-(4-Okso-4(3H)-kinazolinil)amitler ve N-(4-Okso-4(3H)-kinazolinil)karbamatlar icin dnerilen
reaksiyon mekanizmas
N-(4-okso-4(3H)-kinazolinil)amitler ve N-(4-okso-4(3H)-
kinazolinil)karbamatlarin  sentezi sirasinda hidrazid ve ortoesterin fazlasinin
reaksiyonundan 1,3,4-oksadiazol bilesikleri olusmustur (Sekil 8.10). Olusan yan
tirinlerin yapilar1 'H NMR, 3C NMR, FTIR ve HRMS spektroskopi teknikleriyle

dogrulanmustir.

H
H i HN -2 N N—
R1 N\"h\/OR \n/
Y NHz RO-C. o Rd\Cu o RO }W
o) -

RGR2 —— RoR

N—N

o o
O

Sekil 8.10. /,3,4-Oksadiazol bilesiklerinin reaksiyonu i¢in onerilen mekanizma

Sonug olarak N-(4-okso-4(3H)-kinazolinil)amitler ve N-(4-okso-4(3H)-kinazolinil)
karbamatlarin sentezi;
e Ug bilesenli olarak, tek basamakta gergeklesmistir.

e Reaksiyonlarda katalizor kullanilmamustir.
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e Sentezlenmesi hedeflenen 10 {iriinden 8’inin geneli iyi verimlerle (%34-
84) elde edilmistir. Bunlardan 49c, 49e ve 49f 6zglindiir.
e Sentez sirasinda gesitli biyolojik aktivte gosteren 1,3,4-oksadiazol

bilesikleri yan iiriin olarak olugsmustur.

8.4. 2,3-Dihidrokinazolin-4(1H)-onlarin (57a-j) Sonu¢larmin Tartisilmasi

2,3-Dihidrokinazolin-4(1H)-onlarin ~ sentezine baslamadan 6nce baslangig
maddeleri olan N-(2-aminobenzoil)benzotriazoller Sekil 8.1°de verilen akim semasi takip
edilerek ¢ogaltilmistir.

Bu asamada 2,3-dihidrokinazolin-4(1H)-on bilesikleri N-(2-
aminobenzoil)benzotriazollerin ¢dziiciisiiz ortamda amonyum asetat ve aldehitlerle olan

reaksiyonlarindan elde edildiler (Sekil 8.11).

o] o)
OLr - ey
NH, Y ORTH Gozicisiz NJ\RQ
H

37 25 57

57a R'=H, R2=Ph 57f R'=7-Cl, R2=Et

57b R'=6-Br, R2=2-tiyofenil 57g R'=6,8-diCl, R>=Ph

57¢ R'=6-1, R2=Ph-(4-F) 57h R'=H, R2=4-piridinil

57d R'=7-Me, R2=2-furanil 57i R'=6,7-diMeO, R2=Ph

57e R'=7-F, R2=Ph-(4-Br) 57j R'=6,8-diBr, R2=Ph

Sekil 8.11. 2,3-dihidrokinazolin-4(1H)-onlar (57aj) igin gelistirilen sentez yontemi

Tablo 8.5. Sentezlenen 2,3-dihidrokinazolin-4(1H)-onlarin verimleri ve erime noktalar

Bilesik Verim (%) E.N. (°0O)
57a 76 234-235
57b 54 229-230
57¢ 84 220 (bozunuyor)
57d 95 187-189
57e 84 296-298
57f 72 133-134
57g 62 182-183
57h Olusmadi -
57i Olusmadi -
57j) Olusmadi -
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Tablo 8.5’¢ bakildiginda S7h, 57i ve 57j bilesiklerinin elde edilemedigi
goriilmektedir. 57h ve 57i bilesiklerinin sentezi sirasinda maddenin hava ile oksitlenip
kinazolin-4(3H)-on bilesiklerine doniistiigi diisiiniilmektedir. 57j bilesiginde iki Br
atomunun giiclii elektron cekici 6zelligine sahip olmasindan dolay1 reaksiyonun amit
asamasinda kaldig1 ve halkanin kapanmadigini1 "H NMR ile kanitland: (Sekil 8.12). Diger
elde edilen iirtinlerin yapilar1 'H NMR, 3C NMR, FTIR ve HRMS spektroskopi

yontemleri ile dogrulanmustir.

(0] 0 o
N/KG\I H3CO N/)\© NH,
Br
57h’ 57v

57j

Sekil 8.12. Olusan 57h', 57i' ve 57" bilesiklerinin yapilari

"H NMR sonuglari degerlendirildiginde tiim sentezlenen bilesiklerde NH protonuna
ait oldugu diislinlilen karakteristik singlet sinyalin 4-6 ppm civarinda rezonans oldugu
gozlenmigtir. 3C NMR spektrumlarina bakildiginda ise karbonil grubuna ait oldugu
diistiniilen sinyalin 165 ppmde rezonans oldugu goriilmektedir.

Reaksiyon icin Onerilen mekanizma incelendiginde (Sekil 8.13) amonyak {izerinde
bulunan elektron ¢ifti N-(2-aminobenzoil)benzotriazol molekiiliiniin karbonil grubuna
saldirip 2-aminobenzamit iirliinlinli olusturur. Olusan aminobenzamitdeki amino grubu
aldehitin karbonil karbonuna katilir ve yapidan bir su molekiilii ayrilmasi ile imin yapist
olusur. Karbonile bagli olan azot atomunun imin yapisindaki karbon atomuna saldirarak

kalka kapanmasina yol agmaktadir.
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Sekil 8.13. 2,3-dihidrokinazolin-4(1H)-onlarin sentezi i¢in onerilen reaksiyon mekanizmasi

Sonug olarak 2,3-dihidrokinazolin-4(1H)-onlarin sentezi;
e Ug bilesenli olarak, tek basamakta ger¢eklesmistir.
e Reaksiyonlar kisa slirede tamamlanmustir.
e Maddelerin sentezinde ve saflagtirilmasinda ¢6ziicii kullanilmamistir.

e Reaksiyonlar katalizorsiliz ortamda gerceklesmistir.

e Sentezlenmesi hedeflenen 10 iiriinden 7’si yiiksek verimlerle (%54-95) elde

edilmigtir. Bunlardan 57b, 57¢, 57d, 57e ve 57g bilesikleri 6zgiindiir.
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EKLER

EK-1: 2-Siibstitiie kinazolin-4(3H)-on (38a-j) Bilesiklerinin "H NMR ve 13C
NMR Spektrumlari
TH NMR: Kinazolin-4(3H)-on (38a)
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TH NMR: 2-Metilkinazolin-4(3H)-on (38b)

2.307

2.464

3.305

~8.039
8.019
7.745%
7.728
7.708

12.168
12.170

A Ll I

LN S N B L S B N L L S B B B L N S B L S

T
12 11 10 9 8 7 6 5 4 3 2 1 PP

e Wy ¥
0.93 1.001.02
0.94 0.91 3.00

13C NMR: 2-Metilkinazolin-4(3H)-on (38b)

w .
- e s
"= s 3
c o e
- - - -
|

/o
s

2600

26.098
/—An.no
\—n 2w

z 813
3L 2
H H :

134,884
Ley. ave

162,134

| 180 160 140 120 100 80 60 40 20 0 ppm



TH NMR: 2,6-Dimetilkinazolin-4(3H)-on (38c¢)
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TH NMR: 2,7-Dimetilkinazolin-4(3H)- on (38d)
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'TH NMR: 8-Metil-2-fenilkinazolin-4(3H)-on (38¢)
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'TH NMR: 6-Kloro-2-metilkinazolin-4(3H)-on (38f)
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'TH NMR: 7-Kloro-2-metilkinazolin-4(3 H)-on (38g)
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'"H NMR: 7-Floro-2-metilkinazolin-4(3H)-on (38h)
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6-Bromo-2-fenilkinazolin-4(3H)-on (38i)

TH NMR
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'TH NMR: 2-Fenil-6-iyodokinazolin-4(3H)-on (38j)
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EK-2 3-Siibstitiie kinazolin-4(3H)-on ve 2,3-Disiibstitiie kinazolin-4(3H)-on
Bilesiklerinin 'H NMR ve 1*C NMR Spektrumlari
TH NMR: 3-(2-Metilpropil)kinazolin-4(3 H)-on (38K)
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3-Siklohegzilkinazolin-4(3 H)-on (381)

TH NMR
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TH NMR: 3-(4-Metoksifenil)kinazolin-4(3H)-on (38m)
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TH NMR: 2-Metil-3-(2-Metilpropil)kinazolin-4(3 H)-on (38n)
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EK-3 N-(4-Okso-4(3H)-kinazolinil)amitler ve N-(4-Okso-4(3H)-
kinazolinil)karbamat (49a-h) Bilesiklerinin 'H NMR ve 1*C NMR Spektrumlari
TH NMR: N-(4-Okso-4(3H)-kinazolinil)asetamit (49a)
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TH NMR: N-(4-Okso-4(3H)-kinazolinil)benzamit (49b)
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'TH NMR: 4-Metoksi-N-(4-Okso-4(3H)-kinazolinil)benzamit (49c)
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N-(4-Okso-2-fenil-4(3 H)-kinazolinil)benzamit (49d)

TH NMR
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'"H NMR: 4-Metil-N-(4-okso-4(3H)-kinazolinil)benzamit (49¢)
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N-(7-Floro-4-okso-4(3 H)-kinazolinil)benzamit (49f)

TH NMR
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'TH NMR: Etil (4-oksokinazolin-3(4H)-il)karbamat (49g)
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TH NMR: Etil (2-metil-4-oksokinazolin-3(4H)-il)karbamat (49h)

4.
n 0 ]
H] gAde ]
a Rewn
?‘. - - )
LSl ey B e e ey e R B e S G M v SR e B FL i S U R e R S e i M S0 M e i A S G B (e B G2 S (R G R m (R G b o [l
11 10 9 8 7 6 5 4 3 2 1 ppm
b LA 4 Y ¥ Y
0.%6 1.141.19 3.01

1,10 1.11 1.98 3.00

13C NMR: Etil (2-metil-4-oksokinazolin-3(4H)-il)karbamat (49h)

0.137
8,924

39.719

o

/——oo.:uz
\-—39 507

127.396

127.290
126.812

/00.5“

\39 302

135.559
21.679
14.813

Nt

120.940
62.304

146.916

y~~156.899
\—156.050

o
3
o
o
@
-

- | L ll

LI SLLISLIL I LI LU L L L INLINL L L L L L L L L L L L L L L L B L L L L B

.80 160 140 120 100 80 60 40 20 ppm




EK-4 N-(4-Okso-4(3H)-kinazolinil)amitler ve N-(4-Okso-4(3H)-
kinazolinil)karbamat Bilesiklerinin Sentezi Sirasinda Olusan 1,3,4-Oksadiazol
Bilesiklerinin 'H NMR ve 1*C NMR Spektrumlari
TH NMR: 2,5-Difenil-1,3,4-oksadiazol (49d”)
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TH NMR: 2-(p-Tolil)-1,3,4-oksadiazol (49¢”)
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'TH NMR: 5-Fenil-2-metil-1,3,4-oksadizol (49i’)
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EK-5 2,3-Dihidrokinazolin-4(1H)-on Bilesiklerinin "H NMR ve 3C NMR
Spektrumlan

'TH NMR: 2-Fenil-2,3-dihidrokinazolin-4(1H)-on (57a)
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13C NMR: 2-Fenil-2,3-dihidrokinazolin-4(1H)-on (57a)
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TH NMR: 6-Bromo-2-tiyofenil-2,3-dihidrokinazolin-4(1H)-on (57b)
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13C NMR: 6-Bromo-2-tiyofenil-2,3-dihidrokinazolin-4(1H)-on (57b)
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TH NMR: 2-(4-Florofenil)-6-iyodo-2,3-dihidrokinazolin-4(1H)-on (57¢)
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13C NMR: 2-(4-Florofenil)-6-iyodo-2,3-dihidrokinazolin-4(1H)-on (57¢)
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'"H NMR: 2-(2-Furanil)-7-metil-2,3-dihidrokinazolin-4(1 H)-on (57d)
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13C NMR: 2-(2-Furanil)-7-metil-2,3-dihidrokinazolin-4(1 H)-on (57d)
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2-(4-Bromofenil)-7-floro-2,3-dihidrokinazolin-4(1H)-on (57e)

TH NMR
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2-(4-Bromofenil)-7-floro-2,3-dihidrokinazolin-4(1H)-on (57e)
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'TH NMR: 2-Etil-7-Kloro-2,3-dihidrokinazolin-4(1H)-on (57f)
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13C NMR: 2-Etil-7-Kloro-2,3-dihidrokinazolin-4(1H)-on (5f)
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TH NMR: 6,8-Dikloro-2-fenil-2,3-dihidrokinazolin-4(1H)-on (57g)
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'TH NMR: 2-(Piridin-4-il)kinazolin-4(3H)-on (57h’)
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13C NMR: 2-(Piridin-4-il)kinazolin-4(3 H)-on (57h’)
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'TH NMR: 2-Fenil-6,7-dimetoksikinazolin-4(3H)-on (57i’)
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13C NMR: 2-Fenil-6,7-dimetoksikinazolin-4(3 H)-on (57i°)
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TH NMR: 2-Amino-3,5-dibromobenzamit (57j°)
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EK-6 2-Siibstitiie kinazolin-4(3H)-on (38a-j) Bilesiklerinin Yiiksek
Coziniirliikli Kiitle Spektrumlar:

Kinazolin-4(3H)-on (38a) Bilesiginin Yiiksek Coziintirliiklii Kiitle Spektrumu

Inten. (x100,000)

147.0482
4450498

288.0676

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 mz



2-Metilkinazolin-4(3H)-on (38b) Bilesiginin Yiiksek Coziiniirlikli Kiitle Spektrumu

Eimt | Val.| Min Max Elmt | Val | Min Max _ Eimt | Val. Mn Max _ Elmt  Val | Min Max Use Adduct

H 1 g 30 Q 2 1 [} s 2 [} Ru 2 Q 1] H
(o] 4 7 20 F 1 o 4] ci ‘ 1 1 Pd 2 o 0
N 3 1 5 F 3 a 0 Br 1 o (1] | 3 0 1
Error Margin (ppm): 20 DBE Range: 50- 180 Electron lons: both
HC Ratio: wnlimited Agly N Rule: yes Use MSn Infe: yes
Max Isotopes: 3 Isatope BRI (%) 1.00 Isctope Res: 3000
MSa Iso Ri (%) 10.00 MSn Logic Made: AND Max Results: 500

Event#: 1 MS{E+) Ret Time:3 180 Scand - 475

60000.04
55000.04
50000.04
45000.04
40000.01
35000.04
30000.04
25000.04
20000.07 161.0701
15000.01
10000.04

5000.01

Measured regen for 161.0701 miz

161.0701
100.04
50.04
O T v ’ T T T T v T T
1606 1608 161.0 161.2 1614 161 6 1618 162.0 162.2 1624
C9 H8 N2 O [M+H]+ | Predicted region for 161.0708 m/z
161.0709
100.04
50.04
162.0738
160.6 160.8 161.0 161.2 1694 161.6 1618 162.0 162.2 1624
Rank  Score Formusa (M) [lon _ Meas miz  Pred. m/z D4 (mDs)| Df (ppm) iso. DBE
1 60.32 CSHEN2O [MeH}+ 161.0701 161.0708 0.8 -4.97 66.95 7.0




2,6-Dimetilkinazolin-4(3 H)-on (38¢) Bilesiginin Yiiksek Coziiniirliikli Kiitle Spektrumu
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2,7-Dimetilkinazolin-4(3 H)-on (38d) Bilesiginin Yiiksek Coziiniirliiklii Kiitle Spektrumu

Ert Vi  Min Use Adduct
H 1 H
C 4 7
N 3 2
Eror Margn (ppm): 5 OBE Rarge: 50-200 Electeon lons. both
HC Ratio: unimited Apply N Rue: yeos Use MSa 'nfa yes
Max sctopes: 3 Isctope RI (%) 1.00 Isoope Res: 9000
MSn lso RI {%). 10.00 MSn Logic Moce: AND Max Results. 500

Evonts | MS(E+] HRet Timo : 4,600 >4 387 Scan® : 651 > 748

3500004
3000004
25000.04
20000.04
15000.04 175.p062
10000.04

5000.0;

1000 2000 3000 4000 5000 6000 7000 $000 9000 10000 11000 1200.0 1300.0 $400.0

Meussurad region for 75,0862 miz
100.04

175.0862

/

4

1748 1743 1750 1752 175.4 1756 175.8 176.0 176.2 175.4

30 HID NZ © IMeHI= - Prodciad region for 1750866 miz

175.0866
100.04
50.04
1760895
; A

1746 1748 1750 175.2 1754 1758 175.8 126.0 1762 176.4
Rankl  Scors Formuls (M) ler | Mess miz:  Pred mvz Of (mDs) Of (ppm) g D8E

1 69.8 C10MI0N20 M T 1750862 1750866 D4 228 A8 70




8-Metil-3-fenilkinazolin-4(3H)-on (38e) Bilesiginin Yiiksek Coziinirlikli Kiitle

Spektrumu
Eimt | Vel | Min Max _Ewmt | Val| Min Max _Eimi | Val| Min Max _Eimt | Val | Min Max _ Use Adduct
H 1 o 30 (o] 2 1 B S 2 4] 0 Ru 2 o 0 H
C 4 7 25 F 1 1] D Cl 1 o 2 Pd 2 Dl 0
N3 2 4 P | 3 g 0 B |1 o6 1 | 3 o 1
Errar Margin (ppem)- 5 DBE Range: 10.0-20.0 Electron lons: both
HC Ratio: uniimited Apply N Rue: yes Use MSn Info: yes
Max lsotopes. 3 Isowepe RI (%) 1.00 Isatope Res: 9000
MSn Iso Ri (%) 10.00 MSn Logic Mode: AND Max Results: 500

Event¥d; 1 MS(E+) Ret Time: 7867 Scar @ 1181

2.200e51
2.000e54
1.800e5
1.600a54
1.400a5
1.200e54
1.000e5 237.po28
8.000ed4
6.000a44
4. 000es4
2.000ed4 1832

238.1016

1000 2000 3000 4000 5000 6000 7000 8000 9000 1000.0 1100.0 12000 1300.0 1400.0

Meaasured region for 237.1029 miz
237.1029

100.04

-

| |

2366 2358 237.0 2372 2374 2376 2378 2380 2382 2384 2386 2388 2390 2392 2334

238

C15 H12 N2 O [M+H]+ : Predicted region for 237.1022 miz
237.1022

100.04

2381053

[ o T L T+ T Ty T T
2366 2358 2370 2372 2374 2376 2378 2380 2382 2384 2386 2388 2300 2392 2334

Rank _ Scorel Formula (M) llon | Meas.miz  Pred miz Df (mDs) Df(ppm)  Iso/ OS8E
1 3257/ CISHIZN20O [M e+ 237.1028  237.1022 a7 255 3424 10




6-Kloro-2-metilkinazolin-4(3H)-on (38f) Bilesiginin Yiiksek Coziiniirlikli Kiitle
Spektrumu

N [ 2 g 0o B o
Emor Margin {ppm): 5 DBE Range: 5.0-15.0 Electron lons: both
HC Rato: unimited Apply N Rule: yes Use MSn Info: yes
Max Isotopes: 3 Isotope RI (%) 1.00 Isotope Res: 9000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500

Event#: | MS(E+) Ret Time ' 5.520-> 5.787 Scan¥ : 829 -> 859

22000.07
20000.04
18000.01
16000.04
14000.01
12000.01
10000.0

8000.04

£000.04

4000.04 195 paz2

g0 | L]

100.0 2000 3000 4000 6000 600.0 700.0 8000 900.0 1000.0 1100.0 12000 1300.0 1400.0

M ed region for 195.0322 miz

195.0322
100,05
50.04
> ) : . : : : : :
185.0 1855 196.0 186.5 187.0 197.5 1960
C9 HT N2 O C [M+H]~ : Pradicted reglon for 195 0320 miz
185.0320
100.04
50,04
187.0292
186,034
[ v v L v ' v v
195.0 1955 1950 196.5 187.0 1975 198 0
; Fi lion |

1 0.00 COHTN20C [MeH} \



7-Kloro-2-metilkinazolin-4(3H)-on (38g) Bilesiginin Yiiksek Cozinirlikli Kiitle

Spektrumu
Eimi | Val| M Max _Eimt | Val| Mn Max _Eims | Vol| Min Max _Eime | Vel | Min Max _ UsoAdduct
M |11 G % O |2 &% 8 S |2 G O Ru|2| § O g
c |4/ 72 |1 0 0o c|1| g 1 Pi|2| d 0
N3l 4 s e |3l g o e[| d o 1|3 g 1

Error Margin {ppm): 5
HC Ratio: unlimited
Max isctopes: 3
M3Sn Iso RI (%) 10.00

D3E Range. 5.0-11.0
Apply N Rule: yes
Isctopa RI (%), 1.00
MSn Logic Mode: AND

Everss: 1 MS(E<] Ret Time: 5,613 Scand - 843

1.500057
1.60005
1.400a59
1.200e5]
1.000a51
8,000044
5.00004
4000044
2.000244

185 p316

197 0352

1000 200.0 3000

4000 5000 5000 700.0 8000 §00.0

1000.0_1100.0 $200.0 1300.0 1400.0

Measured tegion for 195 0316 miz

1850316
100.04
50.04
197":152
b v T r '| l v T r
1850 195.5 196.0 1885 1970 187.5 1580
€O H7 N2 O CI [M+H]+ : Pradicted region for 185.0320 miz
185.0320
100.04
50.04
197.0292
185.0349
o v . . - v - s ~
1950 1955 196.0 1855 1970 1975 1980
Ronk!  Score Farmula (M) {lon Meas. miz|  Pred. miz O (mDa) Di. (pom) Isa DBE
i 3383 CEMTN2CCI [[MeH]- 1850316  185.0320 L4 2.05 3480 70



7-Floro-2-metilkinazolin-4(3H)-on (38h) Bilesiginin Yiiksek Coziiniirliiklii Kiitle

Spektrumu
Eimt | Val. | Min| Max Eimt | Val. | Min Max Eimt  Val.  Min Max Emt  Val. | Minl Max Use Adduct
H 1 o 30 [6) 2 1 4 S 2z o 0 R 2 0 H
c 4 7 25 F 1 0 1 cl 1 0o 2 Pd 2 0
N 3 2 4 ] 3 g o Br 1 o 2 1 3 1
Error Margin (ppem): 5 DBE Range: 5.0-150 Electron lons: both
HC Ratio: uniimited Apply N Rude: yes Use MSn Info. yes
Max Isolopes: 3 Isotope RI {%): 1.00 isotope Res. 5000
MSn Iso RI (%) 10.00 MSa Legic Mode: AND Max Results: 500

Event. 1 MS(E+) Ret Time: 5067 Scand 761

1.000e5]
8.000e4
8.000ed
7.000ed4
£.000ed
5.000ed
4.000ed
3.000ed
2.000ed
1.000ed

178.ps22

1000 _200.0 300.0 4000 500.0 6000 7000 800.0 900.0 1000.0 11000 1200.0 1300.0 1400.0

Measwed region for 179.0622 miz

100.04

179.0622

178 6 178.8 178.0 179.2 179.4 179.6 1788 180.0 180.2 180.4

C2H7 N2 O F [M+H]+ : Pradicted region for 179.0615 miz

100.04

179.0615

J 180.0845

A

178.6 1788 175.0 179.2 179.4 179.6 179.8 180.0 180.2 180.4

Rank Score Formuls (M) lon Meas. m/z|  Pred. mvz DI (mDa) Df. {ppm) % DBE
1 BB26 COH7NZOF (M« 179.0622  178.0615 0.7 391 7362 7.0



6-Bromo-2-fenilkinazolin-4(3H)-on (38i) Bilesiginin Yiiksek Coziiniirlikli Kiitle
Spektrumu

B!’lVallMUn Emt | Vel | Minl Max _Eimt | Val | Minl Max _Elme  Val.  Min Max Usa Adduct
1 [+ 2 14 S 2 a 0 Fu 2 ¢ 0 H
C 4 71 25 F 1 a o cl 1 a 2 Pd 2 a ¢
N | 3 A P 3, O o Br 1| @ 1 | 3 o 1
Error Margin (ppm): & DBE Range: 10.0-20.0 Electron lons: both
HC Ratio: uniimiad Apply N Rule: yes Use MSn info: yes
Max Isotopas: 3 isotope i (%) 1.00 Isotope Res: 9000
MSn Isc 81 (%) 10.00 MSn Logic Mode: AND Max Resubs: 500

Event#: 1 MS{E3) Ret. Time : 7.667 ->8.187 Scan¥: 1151 > 1228

80009.07
70000.04
50000.07

50000.04

o 302 pad4

300.8570
30000.04
20000.04

421.p553
10009.07 pes

A i
1000 2000 300.0 4000 500.0 6000 700.0 8000 $00.0 1000.0 $100.0 1200.0 1300.0 1400.0
Measured reguon for 300.9970 nvz

10005 302.9344
meo
50.0+
0= - - - - - - o - 1 - - — f} -
300.5 301.0 301.5 302.0 3025 303.0 3035 304.0
C14 HY N2 O Br [M~H]+ : Predicied region for 300 8971 miz
300957
100.0- 02.9552
50.07
302.0002 303.9362
AN | I W | S—
200.5 201.0 3015 302.0 3025 030 3035 3040
Sank  Scoee Farmuls (M) lon Meas m/z!  Pred. miz! DI {mDa) Of {ppm)| Iso DBE

1 55.31 GIAHEN20 Br [MeH]- 300.8970  300.9577, 0.1 033 5531 130



2-Fenil-6-iyodokinazolin-4(3 H)-on (38j) Bilesiginin Yiiksek Coziiniirliiklii Kiitle

Spektrumu
Eimt | Val | MSn| Max _Ewmt Vil | Min Maox _Elmt | Vai Max _Ebmt  Val Min] Max Use Acduct
H |1 » 0| 2 % 4 8| 2 a @ FRAu | 2 G 0
c - i ) F ! o o Q 1 I a 2 Pd 2 o o
N 3 | 4 P 3 ¢ ¢ Br 1 a a i 3 o 1
Errcr Masgn (ppm)- 15 DBE Range: 10.0-239 Elocvree lons: both
HC Ratc: wrlimited Apply N Rum: yos Use MSn Infa; yos
Max lsotopes: 3 Isonope RI{%): 1.00 Isatope Res: $000
MSn Iso BRI (%) 1000 MSn Loge Mode: AND Max Resurs: 500

Evers® 1 MS(E+) Hot Teme 8213 Scans: 1233

60000 04
55000 0
50000 04
45000 04
40000 04
35000+
30000 o 348 pE32
25000 0
20000
15000
10000 0
5000 04

1000 2000 3000 4000 5000 60D 7000 8300 600D 1000.0 11000 12000 13000 14000

Moasurog regicn for 3438 9832 miz

3482832
100 04 ’
|

3486 34BB 3430 3492 3494 3406 3498 3500 3502 3504 I50.6 3508 3510 3512 3514
14 HE N2 O | [MeH]+ - Prodictod rogion for 348 8832 miz
A8 9R32

100.04

t 349 9853

] A

14B.6 B 3450 3432 3494 3455 3498 3IS00 3502 3504 3506 3H0B 3510 3512 3514

Rank  Sooes| Formuls (M) llon | Mess /e Pred miz. Df(mDs) Df{ppe)  Iso  DBE
1 00N CHHIN2OI [ IMéH}e 3485832  148.5832 0.0 ooy 000 %20




EK-7 3-Siibstitiiekinazolin-4(3H)-on ve 2,3-disiibstitiiekinazolin-4(3H)-on

(38k-n) Bilesiklerinin Yiiksek Coziiniirliiklii Kiitle Spektrumlari
3-(2-Metilpropil)kinazolin-4(3H)-on (38k) Bilesiginin Yiiksek Coziiniirlikli Kiitle

Spektrumu
Elmt 'Val Min Max Eimt  Val n_Mex Elmt | Val  Min Max  Elmt | Val. | Min Max Use Adduct
H 1 o 30 [o} 2 1 4 S 2 1] Q Ru 2 Q 0 H
C 4 7 25 F 1 Qo Q Cl 1 a 2 Pd 2 i} 0
N 3 2 4 P 3 o 0 Br 1 a 1 I 3 1} 1
Error Margin (ppm): 5 DBE Range: 5.0-20.0 Electron lons: both
HC Ratio: unlenited Apply N Rule: yes Use MSn info: yes

Max |sotopes

: 3

MSn Iso RI (3); 10.00

Eventd: * MS(E+) Ret, Time : §.520 -> 7.200 Scao¥ : 975 -> 1081

Isotope RI (%) 1.00
MSn Logic Made: AND

Isatope Res: S000
Max Results: 500

1.800054
1.600e54
1.40085
1.200e51
1.000e54
£.000ed
6.000ed4
4.000e44
2.000ed4

203

171

1000 2

0 3000 4000 5000 600.0

7000 800.0 9000 10000 11000 12000 $300.0 1400.0

Meassured region for 203.4171 miz

100.04

50.04

203.1171

|

3

204.1495
"{.lL

0 v v
2026 2028 206.0

2032 2034 2036 2038 2040 2042 2044 2046 2048 2050 2052 2054

C12 H14 N2 O [M+H]+ : Predicted region for 203.1179 miz

100.04

50.04

203.1178

204.1209

2026 202F 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050 2052 2054

Rank Score Formula (M)

lon

Meas. miz|  Pred. miz. Df (mDs) Df. {ppm)| Is0

DBE

* 5683 C2H14NZO

[M&H]o

203,171 203.1178 -0.8! -3.84 61.38

70



3-Siklohegzilkinazolin-4(3H)-on (381) Bilesiginin Yiiksek Coziniirlikli Kiitle

Spektrumu
Eimt | Val.| Ml Msx mmlﬁw Et Vol | Min Max _ Ewmt | Vel | Min Max Uss Adduct
H 1 0 [ 2 ;‘ 4 S 2 ¢ 0 Ru | 2 [ "
c 4 ’ 25 F 1 ﬂ Ql ’ 1 . 2 Pa 2 [ o 0
N 3 4 P 3 B 1 ® 1 | 3 o0 1
Error Margn [ppm) 15 DEE Range: 5.0- 200 Elecwan lors: both
HMC Rutio: urlimited Apphy N Fode: yes Use MSr Info: yes
Max sotopes. 3 Isctope RI (%) 1.00 Isotape Res: 5000
MSn 1so R (%) 1000 MSp Logic Mode: AND Max Resubs: 500

Evesal 1 MS(E+) Het Tire: 7.587 Scand 1133

1 60005
1.400e5
1.200051
1 00005
& 000e
& 00Ce
4 000t 23§26
2 000t

1000 2000 3000 4000 5000 6000 7000 8000 <000 100C.0 11000 12000 13000 3400.0

Meusurad rugion foe 223 1326 miz
4
100.04 2251326

5001

C14 H16 N2 O [M+H]+ : Pradciod cagior for 228 1335 miz
2231338

10004

50.04

<@
4
g
g
e
e
“
g
1
g
-

Rank  Score Formuls (M} lon |_Maas mv2. Dtm& Ot {ppm). isal DBE
11 000 CMHIEN2O [MeH | 2291326 ZB 1335 -0 353 oG BO



3-(4-Metoksifenil)kinazolin-4(3H)-on (38m) Bilesiginin Yiiksek Coziintirliklii Kiitle

Spektrumu
Etmt | Val M Max _Elmt | Val | Min Max _Eimt | Val | Min Max _ Elmt  Val | Min_Max Use Adduet
H |1 30 Q 2 1 4 S 2 0 0 Ru 2 4] 0 3]
C ‘ 4 =] F 1 0 0 Ci 1 ‘ 0 2 Pd 2 0 0
N | 3 B P 3 0 0 Br 1 1} 1 | 3 | a 1
Error Margin (ppem). 5 DBE Range: 5.0-20.0 Elecrron long: both
HC Rata: unfirmited Agply N Rule: yes Use MSn Info. yes
Max lsotopes: 3 Isotope RI (%) 1,00 Isotope Res: 8000
MSn Iso RI (%): 10.00 MSa Logic Mode: AND Max Resuits: 500

Eventtf: 1 MS(E+} Ret Time : £.867 Scan# - 1031

3.500e54
3.000e5
2.500e5
2.000e5
1.5005] 253 01981
1,000¢54

5.000e44

100.0 2000 3000 4000 5000 600.0 7000 8000 ©00.0 10000 1100.0 1200.0 1300.0 1400.0

Measured region for 253.0981 mvz

253.0581
100.04

D T LA T A\ T ~ 1 vy J) v 1 ) 5 T Y L v L y I vy YU F oy J y T L Y
2526 2528 2530 2532 2534 2536 2538 2540 2542 2544 2546 2548 2550 2552 2554

C15 H12 N2 O2 [M+H]+ - Predicted region for 253.0872 miz

253.0872
100.04

254.1003

A

Oy ' 1 T T T T T T T ey
2526 2528 2530 2532 2534 2516 2538 2540 2542 2544 2546 254F 2550 2552 2554

_Rank Score Formula (M) | Meas. miz Pred m/z Df(mDa) DE{ppm)  Iso|

DBE

|
lon
1 000 C15H1ZN202 TMeH]* T 2530981 2530872 03 355 000

11.0



2-Metil-3-(2-Metilpropil)kinazolin-4(3H)-on (38n) Bilesiginin Yiiksek Coziiniirliiklii

Kiitle Spektrumu

Elmt | Val.  Min Max Eimt | Val. | Min Max Elrm | Val | Min Max Elmt | Val.| Min Max Use Adduct
H 1 0 30 o | 2 1 4 s 2 | 4] 0 Ru 2 | 1} H
C 4 7‘ 25 F 1 1} 0 c 1 1) 0 Pd 2 ‘ 0
N 3 2 4 s 3 o 0 Br 1 1] 1 | 3 1

Error Margin (ppm): 15 DBE Renge: 5.0-20.0 Electron lens. both

HC Ratio: unlimited Apply N Rule: yes Use MSn Info: yes

Max Isotepes. 3 Isotope RI(%). 1.00 isotope Res: 9000

MSn Iso RI (%). 10.00 $Sa Logic Mode: AND Max Results: 500

Event¥: 1 MS(E+) Ret Time :5.893 Scand @ 1035
2.000e5
1.B00e5+
1.600e54
1.400e54
1.200e54
1.000e5
217 1334
8. 000e4+
5.000e4-
4 000644
2.000e44
1000 2000 3000 4000 500.0 500.0 700.0 800.0  900.0 1000.0 1100.0 1200.0 1300.0 1400.0

Measured region for 2171334 miz

100.05

2171334

" 2168 2170 2172 2174 2176 2178 2180 2182 2184 2186 2188 2180 2192 2194

YT

™

C13 H16 N2 O [M+H]+ . Predicted region foe 217.1335 miz

217.1335
100.0+ »
50.04
218.1368
2168 2170 2172 2174 2176 2178 2180 2182 2184 2186 2188 2130 2192 2134
Rank Score Formula (M) Jlon | Mess. miz| Pred.nm'z DI {mDa) DI (ppm) Iso DBE
1 0.00 C13HIEN20 MeH}» [~ 217.1338  217.1335 0.1 045 000 70



EK-8 N-(4-Okso-4(3H)-kinazolinil)amit ve N-(4-Okso-4(3H)-kinazolinil)
karbamat (49a-j) Bilesiklerinin Yiiksek Coziiniirliiklii Kiitle Spektrumlar:
N-(4-Okso-4(3H)-kinazolinil)asetamit (49a) Bilesiginin Yiiksek Coziintirliikli Kiitle

Spektrumu
Eimt | Val.  Min Max Elme | Val.| Minl Max Eimt | Val.| Min Max  Eimt | Val.| Min| Max Use Adduct
H 1 0 30 o | 2| 1 4 S 2 0 0 Ru | 2 | b | 0 H
C < 7 25 F 1 o 0 Cl 1 0 2 Pd 2 o 0
N 3 2 4 B 3 0 0 8r 1 0 1 l 3 g 1
Error Margin (pam): 15 DB8E Range: 5.0 - 20.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: yes
Max Isotepes: 3 isotepe BRI (%), 1.00 Isotope Res: S000
MSn lso RI (%) 10.00 MSn Logie Mede: AND Max Resuts: 500

Eveni¥. 1 MS(E+) Rel. Time . 4.560 Scan# : 885

1.600e5+
1.400e54
1.200e5+
1.000e54
eimeae 204.0768
6.000e4~
4.000e4~

2.000e44

0 T T T T T T T T T T T T
1000 200.0 3000 4000 S0D.0 §00.0 7000 800.0 ©00.0 1000.0 1100.0 1200.0 1300.0 1400.0

Measured region for 204.0768 miz
204 0768
100.04
50.0+

O T T T v T T T T T T T T T T
2036 2038 2040 2042 2044 2046 2048 2050 2052 2054 2056 2058 206.0 2062 2054

C10 H3 N3 O2 [M+H]+ : Predcted ragion for 204.0768 mvz
204.0768

100.0+

I T

[ ‘ v * T T T v v v T T T
2036 2038 2040 2042 2044 2046 2048 2050 2052 2054 2056 2058 206.0 2052 2054

Rank  Score Formuls (M) | fon
1 0.00 CI0HSEN3 02 |[M*H}*




N-(4-Okso-4(3H)-kinazolinil)benzamit (49b) Bilesiginin Yiiksek Coziiniirliikli Kiitle

Spektrumu
Eimt | Val | Min Max Eknl | Val. | Min Max Elmt | Val | Min Max Elmt | Val. | Min Max Use Adduct
H 1 0 30 Q 2 1} 4 s 2 | o 0 Ru | 2 ) [+] H
Cc 4 7 25 F 1 o 0 Cl 1 ‘ o 2 Pg 2 0 0
N 3 2 4 P 3 o 0 1 o 1 I 3 (1] 1
Emer Margn (ppm): 5 DBE Range: 5.0-20.0 Eleciron lens: both
HC Ratio: unlimited Apply N Rule: yes Use MSn Info: yes
Max Isolopes: 3 Isotope Ri (%) 1.00 Isotope Res: 9000
MSn iso RI (%) 10.00 MEn Logic Mede: AND Max Results: SDO
Eventr: 1 MS(E+) Ret. Time : 6.320 Scand : 949
80000.04
70000.04
§0000.04
50000.04
40000.04
30000.04
e
20000.04 s o
10000.04
10002000 3000 4000 500.0 6000 700.0 B00.0  S00.0 10000 1100.0 1200.0 1300.0 14D0.0
Measured region for 266.0914 miz
26605814
100.04
50.04

l

04— T i v v T T T T T Y v T T
2556 2858 2660 2662 2664 2666 2658 2670 2672 2674 25/6 2578 2880 2682 268.4

C15H 11 N3 02 [M+H]+ : Predgcled region for 266.0824 m/z

285.0924
100.04

267.0354

A

o

O T T T T T T T T T T T T T
2556 2658 2660 266.2 2664 2666 2668 2670 2672 2674 2576 2678 2680 2682 2684

Rank Score Formuda (M) |lon

| _Meas.miz|  Pred. mvz| Df(mDa) Df. is0  DBE

1 0.00 CISHITIN3IOZ [[MeH]+

2850914 265.0824 -1.0 376 000 120



4-Metoksi-N-(4-Okso-4(3 H)-kinazolinil)benzamit (49c¢) Bilesiginin Yiiksek
Coziintirlikli Kiitle Spektrumu

Eimt | Val.| Minl Max _Ebmt  Val  Min Msx _Elmt | Val.| Minl Max _ Eimt | Val. | Minl Max Use Adduct
H | 1] 0 30 Q 2 ¥ 4 S 2 ] [V] Ru | 2 | ﬂl 0 H
C47‘:25F100Cl10(‘2Pd2‘00
N |3 4 4 P |3 6 0 B |t o 1|3 g 1
Errer Margin {ppm): 15 DBE Range: 5.0-20.0 Elactron lons: both
HC Ratio: uniimited Apply N Rule: yes Usa MSn Info. yes
Max lsotopes: 3 Isotope RI (%) 1.00 Isotope Res: 9000
MSn Iso RI (%) 10.00 MSn Logic Mode: AND Max Results: 500
Event#: 1 MS{E+) Ret Time : 6263 Scan# : §45
1.800e54
1,600
1.400057
1 200e54
1.000eS
800004 2986 034
£ 0ODed- 5.1520
4 000044 348 1436
5 673.9652
200004 3551096

1000 2000 3000 4000 500.0 600.0 7000 800.0 900.0 10000 1100.0 12000 13000 14000 |

Measurad region for 296.1024 m/z
2661024

100.0

|
|
|

o ~ et iy . . y , , -
2055 2058 2060 2062 2064 2086 2058 2970 2972 2974 2976 2018 2980 2982 2984

C16 H13 N3 O3 [M+H]|- : Predicted region for 296 1030 m/z
296.1030

100.04

2971060

Il A .

Oy v v T v v v T Y Y Y v v
2056 2058 2050 2062 2064 2066 2088 2970 2972 2974 2916 2978 2980 2982 2984

Rank  Score Formula (M) [lon Meas mizl  Pred. miz Df. (mDa} Of. (ppm) Isc| DSE
1 000 CI6HI3N303 | IM+H}+ 296.1024)  296.1030 06 203 000 120




N-(4-Okso-2-fenil-4(3 H)-kinazolinil)benzamit (49d) Bilesiginin Yiiksek Coziintirliiklii

Kiitle Spektrumu

Val  Min Max

ZEim

H g 2
72
2 4

z0
&l

Errar Margn (ppm)c 5

#C Ratio: unlimited

Max Isotopes: 3
MSn Isa RI (%) 10.00

Eimt | Val
o |
;|
P

DBE Range: 5.0-20.0
Apply N Rule: yes
Isotope R (%) 1.00
MSn Logic Mode: AND

Event#: 1 MS(E+] Ret. Time : 6.651 > 7.440 Scan# - 1028 .> 1117

6.000e5
5.500e54
5.000e51
4.500e3
4.000e54
3.500e54
3.000e51
2.500e5
2.000e5
1.500e51
1.000es51
5.000041 l
n i

34z r23

343.1263

1000 2000 3000 4000 5000 6030 7000 8000 9000 1000.0 $100.0 1200.0 1300.0 1400.0

Measured region for 342, 1231 miz

10004 21231

50.01

343.1263

J,l\A A &

s T T v T T T Ty T T T T T T
3416 3418 3420 3427 3424 3428 3423 3430 3432 3434 35436 33 3440 3442 3444

C21 M15 N3 02 [M+H]+ : Predicied region for 342 1237 miz

3421237
100.07

50.0

3431268

LD
Y

1~

3416 3418 3420 3422 3424 3426 3428 3430 3432 3434 3435 M35 3440 3442 3444

| Mess mz. Pred. miz. D¢ (mDa) DI, |

Rank Scorel Formula ] |
82,1231 3421237 0.8 175 9826

T 9641 C21415 N3 02

fon
[M=H]+

08E
160



4-Metil-N-(4-Okso-4(3H)-kinazolinil)benzamit (49e) Bilesiginin Yiiksek Coziiniirliiklii
Kiitle Spektrumu

Emt Vol | Min Max Eimt [Val! Min Max Eimt |Val!| Min Max _Emt ! Vol | Min Max Use Adduct
3 1 e 3 [2] 2 1 4 S 2| 0O 0 Ru 2 a Q H
c 4 T 25 F ‘ 1 () 1 < 1 0 0 Pd 2 ‘ a 0
N 3 2 4 P |3 0 0 Br 11 W 1 | 3 a 1
Emror Macgin (ppm): 5 DBE Range: 50-15.0 Electron lors: bath
HC Ratio: unlimited Apply N Rule: yes Usa MSn Infor yes
Max isotopes. 3 Isotope Rl (%) 1.00 isctope Res: 9000
MSn Iso RI (%): 10.00 MSn Logi: Mode: AND Max Results: 500

Event¥: 1 MS{E+) Fat Time : 6.187 -> 6960 Scand - §29 -> 1045

5000054
4.500e57
4.000e54
3.500c5
3.000e57
2 50005 280,071
2.000e57
1.500e5
1.000e54 281.1088

5.000c4 302.0810
1 |

1000 2000 3000 4000 S00.0 6000 700.0  800.0  900.0 1000.0 1100.0 12000 1300.0 1400.0

Measuroad region for 280.1071 miz
280.1071

100.01

281.1085

. A X

2796 2738 2800 2802 2804 2806 2808 2810 2812 2814 2818 2818 2820 2822 2824

C16 H13 N3 OZ [M+H]+ : Predicted ragion for 2801081 m'z
280.1081

100.0n

50.04

2811111

il

o T T T T T T T T T T T LB | T
2796 2798 2800 23802 2804 2806 2808 2810 2812 2814 2816 2818 2820 2822 2824

55 Formula (M} |lon _ Meas.mvz  Prag.miz DL
1 8994 C16HI3N302 (IMeH 2801071 280.1081




N-(7-Floro-4-okso-4(3H)-kinazolinil)benzamit (49f) Bilesiginin Yiiksek Coziintirliiklii
Kiitle Spektrumu

Eimt | Val. | Minl Max  Eimt | Val. | Min Max Elmt | Val | Min Max Elmt Vsl = Min| Max Use Adduct
H L] 5 30 [e] 2 1 4 S @ ¢ o Ru 2 [+ 1] H
Cc ‘ 4 25 F 1 ‘ 1] 1 ci ‘ 1 a 0 Pd 2 g 0
N 3 i 4 P 3 a 1] Br 1 0 1 I 3 1 1
Error Margin (ppm): 5 DBE Range: 5.0-15.0 Electron lons: bath
HC Ratia: unlimited Agply N Rule: yes Use MSn Info: yes
Max isotopes: 3 Isctope RI (%) 1.00 Isotope Res: 5000
MSn s RI (%) 10.00 MSn Logic Made: AND Max Results; 500

Eventd: * MS(E+) Rel Time : 6.347 -> 6.667 Scan# : 953 -> 1001

2.600e5,
2.400e54
2.200e54
2.000e5
1.800e5
1.600e34
1.400e3
1.200e35
1.000e54
8.000e4
6.000044
4.000e4+
2.000e44

@

284.p820

285.0846

<000 2000 3000 4000 5000 6000 7000 8000 900.0 10000 1:00.0 1200.0 1300.0 1400.0

Measured region for 2840820 miz
284 0820

100.0

50.01

285.0846

I

L ) i
Yii56 sehE 2840 2842 28ad 2845 7845 2850 2852 2854 2855 2858 2860 2852 2864

C15 H*0 N3 O2 F [M+H]+ - Predicled region for 284 0830 m/z
284.0830

100.0,

285.0880

I A )

2836 2838 7840 2842 2844 7846 2848 2850 2852 2854 2856 JBSE 2860 2852 2864

Rank  Score Farmuts (M) llen | Meas miz|  Pred. miz| Df (mDa)l Df (ppm)  lso DBE
T 1 93.90 CISHION3O2F TMeH | 234.0820  234.0830 -1, 352 10000 120




Etil (4-oksokinazolin-3(4H)-il)karbamat (49g) Bilesiginin Yiiksek Coziiniirlikli Kiitle
Spektrumu

Eit | Val | Minl Max _ Eimt | Val | Minl Mex _ Simt | Val  Min Max _ Elrt | Vsl | Minl Max Usa Adduct
H 3] 0 Il B 5 B Y ! 8§ | 2 g 0 R | 2] O O H
c 4| 728 & |1 g 1 o 1| 6 0 P2l d 0
N | 3] 2 & = 3 o e 1 g 1 a g
Emor Margn (ppm): 15 OBE Range: 5.0-15.¢ Electron lors: both
HC Ratio: unimitec Apply N Rufe: yes Use MSn Infor yes
Max isolopes. 3 Isotope RI (%) 1.00 Isotope Res: 9000
MSn iso R (%) 10.00 MSn Logic Mode. AND Max Resus: 500

Everst: 1 MSE+] Ret Time: 5.453 > 5 820 Scan® : 825.> 883

2. 2o
2 000¢5
1.80005
1,600
3.400654
1.20005
1000851 234 bess
2. 00004
£.000e4]
4.00%04]
2000044

1000 2000
Moasured region for 232 0868 miz
234 nees

100.09

50.04

235 pes2

Il
Oy Y T v v Y v ' Y v v ' Y v v
2338 2338 2340 2342 2344 2346 2348 2350 2352 2354 2355 2358 2360 2362 2354

C11 H11 N3 O [MeH]+ - Predicted region foe 234 0873 miz
340873

100.04

2350002

& m -

‘ 2336 2338 2180 2342 Z344 2348 2348 2380 2362 2384 ZINE Za8 2360 2162 2362

1 3595 C11H11 N3 O3 [M=H~




Etil (2-metil-4-oksokinazolin-3(4H)-il)karbamat (49h) Bilesiginin Yiiksek Cozlintirliikli

Kiitle Spektrumu
Eimt_| Val. |

H | 1
c‘a

Elme
Q
F
N 3 P

0 3
7 25
2 4
Error Margin (ppm) 15
HC Ratio: unbmited

Max isotopes: 3
MSn lso RI (%) 10.00

Eventt- 1 MS{E+) Ret. Time : 5.560

O8E Range: 5.0- 150
Apply N Rule: yes
Isatope BRI (%) 1.00
MSn Logic Mode: AND

Scandl - 855

2.600e54
2.4D0e5A
2.200e54
2.000e5+
1.800e5+
1.600e5+
1.400e5+
1.200¢5+
1.000e54
8.000e44
6.000ed+
4.000e44
2.000e4+

2480035

0

100.0 2000 3000 4000 5000 600.0 7000

800.0 S00.0 10300 1100.0 12000 1300.0 1400.0

Measured region for 248, 1033 miz

100.04

248.1035

249.6 177

2476 2478 2480 2482 2484 2486 2488 2490 2452 2494 2456 2498 2500 2502 2504

C12 H13 N3 OF [M<H]+ - Predicted region for 248.1030 m/z

100.04

I

248.1030

243.1058

A

Oy T Y T Y T v v Y Y wpn vy Y
2476 2478 2480 24B2 2434 2486 2488 2400 2452 2404 2496 2498 2500 250.2 250.4

Rank  Score’ Formula (M)

'lon

| Mess mizl  Pred.méz DI (mDs) DI (ppm)  lso

DBE

1 2373 C12H1aN3 O3

[M<H]+

| 248.1035  248.1030 0.5 202 2435



EK-9 N-(4-Okso-4(3H)-kinazolinil)amit ve N-(4-Okso-4(3 H)-kinazolinil)
karbamatlarin Sentezi Sirasinda Olusan 1,3,4-oksadiazol Bilesiklerinin Yiiksek

Coziuniirliikli Kiitle Spektrumlar:

2,5-Difenil-1,3,4-oksadiazol (49d’) Bilesiginin Yiiksek Coziiniirliiklii Kiitle Spektrumu

zim VL ™MIr: max znne 1 ovaEl. M X ST VS 1 M MaEX zarm vaL MTT WEx Ust Auouct
H 1 & 30 0 2 1 4 S 2 0 0 Ru 2 0 0 H
c 4 7 25 F 1 ¢ O o] 1 0 0 Pd 2 0o o
N 3 2 El 4 3 o [} B8r 1 0 1 I 3 o 1
Error Margin (ppm): 5 DBE Range: 5.0-20.0 Electron fons: both
HC Ratio: unkmited Apply N Rule: yes Use MSn Info: yes
Max lsctopes: 3 Isotope RI (%): 1.00 Isotope Res: 9000
MSn Iso RI (%) 10.00 MSn Legic Mede:. AND Max Results: 500

Eventit: 1 MS(E+) Rel Time : 8.160 Scank : 1225

2.000e57
1.800e5
1.600e57
1.400e57
1.200e54
1.000254
8.000244
5.00Dad s
4.00Ded 224.0806
2.00Deds

G

223.0864

a7efan
472.6338
1000 2000 3000 400.0 5000 600.0 700.0 800.0 ©00.0 10000 1100.0 1200.0 13000 1400.0

Measured region for 223 0854 mvz
223.0884

100.04

I
| |

O T T T T T T T T T T T T T T
2226 2228 2230 2232 2234 2236 2238 2240 2242 2244 2246 2248 2250 2252 2254

C14 H10 N2 O [M+H+ | Pradicted region for 223.0866 m/z
223.0886

100.04

50.0+

2240837

A )

O T T T Y T T T T T v v T Y T
2226 2228 2230 2232 2234 2236 2238 2240 2242 2244 2246 2248 2250 2252 2254

Rank  Score Formula (M) len Meas. miz  Pred.miz! DI, (mDa) O {ppm) Iso| DBE
1 30.35 C14HION2O IM+HL e 2230854 223.0866 0.2 0.80 3035 1.0




2-(p-Tolil)-1,3,4-oksadiazol (49¢”) Bilesiginin Yiiksek Coziintirliiklii Kiitle Spektrumu
Eimt | Val| Min Msx _ Elmt | Vel Ml Max _Eimt | Vel M Max _ Emt | Val | Min Mex _  Use Adduct

H 1 0 30 0 2 o s S FJ 0 0 Ru | 2 g 0 H
c 4 7 25 F 1 b o o | 1 6 0O Pd |2 o 0
N 3 1 4 P 3 o o Bt 1 0o 2 | 3 [
Errer Margin (ppm): 20 OBE Range: 0.0-20.0 Electren lons: both
HC Ratio: uriimited Apply N Rule: yes Use MSn info; yes
Max Isotopes: 3 isotope RI (%) 1.00 Isotope Res: 9000
MSn Iso RI {%): 10.00 MSn Logic Moge: AND Max Results: 500

Eventd: 1 MS(E+) Ret Time : 6.680 Scan¥ . 1003

80000.04
70000.04
60000.04
50000.04
40000.04
s 161.p586
20000.04
10000.04

(=]

100.0 2000 300.0  400.0 5000 600.0 7000  800.0  S00.0 1000.0 1100.0 12000 1300.0 1400.0

Measured region for 161.0686 miz

161.0886
100.04
50.01
O Lom e pmc o T v T T o Doy ez T T T T
160.6 160.8 161.0 161.2 1614 161.6 1618 162.0 1622 1624
C8 HB N2 O [M+H]« - Predicted region for 161.0708 miz
161.0709
100.04
50.04
162,0738
160.6 160.8 161.0 161.2 1614 1616 161 8 162.0 1622 162 4
Score Farmula lon Meas miz  Pred. mz| DI (mDa) DI Iso  DBE

1 7.84 COHENZO | [MH]+ 161.0685  161.070% -2.3 ~1428 2744 7.0



5-Fenil-2-metil-1,3,4-oksadizol (49i’) Bilesiginin Yiiksek Coziiniirlikli Kiitle

Spektrumu
E¥nt | Val. | Min Max Elmt | Val | Minl Max Elmt | Val, | Min| Max Elmt | Val. | Min Max Use Adduct
H 1 o 30 o 2 0 S s 2 0 Ru 2 o 0 H
C - 7 25 F 1 Q a ct 1 ] Pd 2 0 0
N 3 1 4 P 3 1} 1] Br 1 2 1 3 o 0

DBE Range. 0.0-20.0
Apply N Rule: yes
lsotope RI (%) 1.00
MSn Legic Moge: AND

Error Margn (ppm). 10
HC Rato: unlimited

Mex Isctopes: 3
MSn Ise RI (%). 10.00

Event#. 1 MS(E+] Ret. Time: 6,293 Scen¥ . 945

BElectron lens: both
Use MSn Info: yes
isolope Res: 2000
Max Results: 500

1.400e51
1.200e51
1.000e54
B.00De
6.000a4

4.00Dad+
161.0721

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 1100.0 12000 1300.0 14000

Measured region for 161.0721 miz

161.0721
100.0
50.04
1606 160.8 161.0 161.2 161.4 1616 1618 162.0 162.2 162.4
C9 H3 N2 O [M+H]+ - Predicted regicn for 161.0709 m/z
161.0708
100.0
50.0+
162.0738
160.6 160.8 161.0 161.2 161.4 1816 161.8 162.0 162.2 162.4
Rank Score Formmwia (M) llen Meas. miz| Pred nvzi DI (mDa) D((ggm)[ Iso'

1 26.16 CAHBNZ O M

161.072%]  161.070% 1.2



EK-10 2,3-Dihidrokinazolin-4(3 H)-on (57a-g) Bilesiklerinin Yiiksek

Coziniirliikli Kiitle Spektrumlar:

2-Fenil-2,3-dihidrokinazolin-4(1H)-on (57a) Bilesiginin Yiiksek Cozlntirlikli Kiitle

Spektrumu
Efmt  Val | Minl Max Eimt  Val | Minl Max Bt | Val | Minl Max  Elmt | Val. | Minl Max Usa Adduct
H 1 o 30 o} 2 14 S 2 | ) Ru 2| o o H
c | 4 7 28 F |1 g 1 Q|1 0 Pd | 2 g 0
N 3| 2 4 P 3 o4 o0 Br 1 1 1 3 6 1
Erroe Margn (ppm); 5 DBE Range: 50- 5.0 Electron lons: both
HC Rato, uniimited Appiy N Rule: yes Use MSn Infa: yes
Max [sotopes: 3 Isatope RI (%). 1.00 Isotope Res: 9000
MSn Isa R! (%). 10.00 MSn Logic Mode: AND Max Results: 500

Eventt ¢ MS(E+) Rel Time: 6320 Scan . 949

1.600e51
1.400e5
1.200e5
1.000e5
8.000044
6.000e44

225.
471,

4 0004
2.000e44

208.0B55 472.1758

o

000 2000 3000 4000 5000 600.0 700.0

£00.0 9000 10300 11000 12000 1300.0 14000

Measured region for 225.7020 miz

225.1020
100.04

e , . . y v v
2245 2248 2250 2252 2254 2256 2258 2260 2262 2264 2266 2268 2270 2272 2274

C14 H12 N2 O [M+H]+ . Predicied region for 225.1022 mvz

225.1022
100.04

226.1053

| .

Rank! Score Formula (M) .lon

O T T T T T v T T T T T T T T
2248 2248 2250 2252 2254 2256 2258 2260 2262 2284 2266 2268 2270 2272 2274

Mess. miz.  Pred. mvz. DI (mDs) Of (ppm).

so.  DBE

T 0.00 C14HIZNZO M*H]+

2251020  225.1022 -0.2 083 000

10.0



6-Bromo-2-tiyofenilkinazolin-4(1H)-on (57b) Bilesiginin Yiiksek Coziintirliikli Kiitle

Spektrumu
Eimt | Val.| Minl Max _ Elmt | Val | Minl Max _Elmt  Val | Min Max _ Elmt  Val | Min Max Use Adduct
H |1 o 30 0O | 2 1 4 S 2 [1] 1 Ru 2| o [} H
C 4 7 25 F 1 0 0 Cl 1 0 0 Pd 2 0 0
N | 8 2 4 P 3 1] 0 Br 1 0 1 | 3 | 0 1
Erroe Margin (ppm). 5 DBE Range: 5.0-15.0 Electron lons. both
HC Ratio. uniimited Apply N Rue: yes Use MSn Info: yes
Max lsotopes: 3 lsotope RI (%); 1,00 lsolope Res: 3000
MSn iso Rl (%) 10.00 MSn Legic Mode: AND Max Results: 500

Evenw. 1 MS(E+) Rel Time: 6,787 Scenw : 1013

1.800e5
1.600e53
1.400e54
1.200e54
1.000e54
£.000e44 308 peaz
5.000e44 310.9715
4.000ed4 309.9738 330.8549
o0 332.9401
100.0 2000 300.0 400.0 5000 600.0 7000 8OO0 900.0 1000.0 1100.0 12000 1300.0 14000
Measured region for 308.9692 m/z
308.9632
100.0- 310.9715
50.01 ‘
3096738 l
e — , . . ‘ . ,
308.5 309.0 3095 310.0 3105 311.0 3115 3120
C12 H2 N2 O § Br [MeH]+ : Predicted regicn for 308 9592 miz
i 08 0002 310.9571
50.0- ‘
309.9720 311.9659
308.5 302.0 3095 310.0 3105 311.0 3115 312.0
Rankl Score Formula (M) lon Meas. miz| Pred mvz DI (mDa) Df. (ppm): lso, DBE

1 2792 C12HIN20S8r [M+H]» 3083682 3089582 0.0 0.00 27.92 8.0



2-(4-Florofenil)-6-iyodo-2,3-dihidrokinazolin-4(1H)-on
Coziintrlikli Kiitle Spektrumu

(57¢) Bilesiginin

Elmt | Val | Minj Max Elmt  Val | Minl Max  Elmt  Val | Min Max Elmt  Val. | Min Max Usa Adduct
H 1 d 30 o 2 1 4 s 2 o 1 Ru 2 a [0 H
C 4 7 25 F 1 ! 1 (o] 1 0 0 Pd 2 a a
N 3 2 & B k! 0o 0 Bt 1 0o 0 [ k! a 1
Error Margin (ppm). 5 DBE Range: 50-15.0 Bleciron lons: both
HC Ratio: urlimited Apply N Rule: yes Use MSn Info: yes
Max Isotopes: 3 Isctope RI (%) 1.00 Isotope Res: 9000
MSn iso RI {%): 10.00 MSn Logic Mede: AND Max Resuits: 500

Event¥: 1 MS(E+) Rel Time : 7.040->7.733 Scan# : 1057 -> 1161

Yiiksek

2.000e5
1.800e5
1.500e5
1.40De59
1.200e5]
1.000a54
8.000ad4
5.000e44
4.000ed4
2.00Ded4

389.9954

368.p897

390.8721

|

1000 2000 300.

D 400.0 5000 6000 700.0 8000 900.0 1000.0 11000 12000 1330.0 1400.0

Measured region for 368 9857 miz

368.58
100.04 o

97

I\ ye

1
3BEE  358.8 369,

0 3632 3594 3695 3698 370.0 3702 3704 3706 3708 3710 3712

C14 H10 N2 O F | [M=HJ+ : Predicted

region for 368 OR9S miz

100.04

368.5885

3568.9526

A

3666 358.8 3630 3632 3594 3636 3688 3700 3702 3704 3706 3708

371.0  571.2

3714

Rink  Score! Formuls (M)

llon Mess miz|  Pred. vz Df. (mDs))

D!.mh Iso

DBE

1 6703 CIAHION2OFI

368.5897] 358.9835 0.2 054 67.05

|[MH]e

1.0



2-(2-Furanil)-7-metil-2,3-dihidrokinazolin-4(1H)-on (57d) Bilesiginin Yiiksek
Coziintrlikli Kiitle Spektrumu

Eimt  Val, Min Max _Elmt | Val  Min Mex _Elmt | Val| Minl Msx _ Elmt | Val. Min Max Use Adduct
H 1 0 30 o] 2 1 B § |2 g 0 Ru 2 o 0 H
Cc 4 7 25 F 1 0 0 a ‘ 1 1 1 Pd 2 1} 0
N 3 2 4 P 3 0 0 Br 1 o 1 1 3 o 1
Error Margin (opm). 5 DBE Range: 50-150 Blectron lens: both
HC Rato: unlimited Appiy N Rule: yes Use MSn Info: yes
Mex Isolopes: 3 Isotope RI (%) 1.00 Isolope Res: 2000
MSn Iso RI (%). 10.00 MSn Logic Moge: AND Max Results: 500

Event¥. 1 MS(E+) Ret. Time . 5.920 -> 6.387 Scansf : 830 -> 859

£5000.04
60000.0
55000.0-
50000.04
45000.01
40000.01
35000.0
30000.04 220 hekbss 479.§662
25000.01
20000.0- 251.0792

15000.01 457.1880
10000.04

5000.04
1 1 1

1
1000 2000 300.0 4000 5000 60060 7000 B0O.0  900.0 10000 1100.0 1200.0 1300.0 1400.0

Mesasured region for 2280954 miz

229.0564
100.04

H

O T o T T T Tt T T T T T
2286 2288 2700 2202 2234 2796 2298 2300 2302 2304 2306 2308 2310 2312 2314

C13 H12 N2 02 [M+H]+ : Predicted region for 229.0972 miz

229.0872
100.04

50.04

230.1002

A

0 T T T T T T T T T T T i
2286 2288 2290 2202 2234 2296 2298 2300 2302 2304 2306 2308 2310 2312 2314

Rank  Score Feamia (M) {len | Meas. nvz| Pred mvz DI (mDa) Df. ] |
1 28.19 CI3H12NZ 02 M+H[+ [ 229.0884 2280872 0.8 -345 30.08




2-(4-Bromofenil)-7-floro-2,3-dihidrokinazolin-4(1H)-on  (57e) Bilesiginin Yiiksek
Cozintrlikli Kiitle Spektrumu

Ebnt | Val | Ml Max Elmt | Vsl | Min Max Elmt | Val | Min Max Elmt  Val. | Min Max Use Adduct
H 1 o 30 Q 2 1 4 s 2 a 1 Ru 2 [+] 0 H
c 4 725 F 1 0 1 cl 1 o (1] Pd 2 o 0
N 3 2 4 P 3 0 o Br 1 1] 1 | 3 a 1
Errot Margin (ppm): S DBE Range: 5.0-15.0 Electron lons: both
HC Raso. urfimited Apply N Rule: yes Use MSn Info: yes
Max Isctopes; 3 Isatope RI (%) 1,00 Isctope Res: 3000
MSn Iso RI (%): 10.00 MSn Logic Mode: AND Max Results: 500

Eventst. 1 MS(E+) Ret Time : 6.867 -> 7.360 Scand : 1031 -> 1105

1.800€5
160065
1.400e5
1.200e5]
1:0008573 321.0048

5.000e44 323.0003
6.00064

4.00064 303.5763
2.000e4

305.9751 ]
. '
1000 2000 3000 4000 S00.0 6000 7000 8000 S00.0 10000 11000 1200.0 1300.0 1400.0

Measured region for 321.0048 miz

100.04 K 323.0003
50.04
|| ‘ 322.{051 [ 324 poat
oly A : i . ! . I
3205 321.0 3215 322.0 3225 3230 3235 324.0
C14 H10 N2 O F Br [M+H]+ ; Predicled region for 321.0033 mz
321.0033
100.0- 323.0014
50.04
J [ 322.0064 3240044
Oy T ﬂ\ T T ﬂ.\
3205 321.0 321.5 3220 3225 3230 3235 324.0
. Score Farmula (M) llon | Mess miz.  Pred miz Df {(mDa) DE (ppm) Ise.  DBE

1 6134 CIAHION2OF Br [MeH]+ | 321.0045  321.0033 13 405 8640 100



2-Etil-7-Kloro-2,3-dihidrokinazolin-4(1 H)-on (57f) Bilesiginin Yiiksek Coziiniirliiklii

Kiitle Spektrumu

Emt | Val | Min Max _Elmt | Vel | M Mex _Eimt | Vsl | Min Mex _ Eimi | Vol Min| Msx Use Adduct
H | 1] 0 30 0 | 2 1 4 S | 2] O 0 Ru| 2 o 0 H

c | s 725 F | d o o 1‘ 0 1 ps | 2 j 0

N |3 2 4 P |3 5 0 B | 1 g 1 1 |3 1

Errar Margin (ppm). 5

HC Ratio: unlimited

Max Isolopes: 3
MSn 1sa RI (%) 10.00

DBE Range. 5.0- 150

Apply N Rude: yes
isatope RI (36); 1.00
MSn Logic Mode: AND

Event¥: 1 MS(E+) Ret. Tene: 6.307 ScanW : 847

Use MSn info: yes
Isolope Res: 5000

Max

Resuits, 500

1.60054
1.400e5
1.200e54
1.000e54
B.00Ded+
6.000ed+
4.00Ded
2.000ed+

211

213.0520

100.0 _ 200.0 _ 300.0

4000 5000  600.0

700.0 800.0 9000

1000.0 1100.0 1200.0 1300.0 1400.0

Measured regon for 211.0636 m/iz

211.0636
100.04
50.04
213.0520
211.0 2115 212.0 2125 213.0 2135 2140
C10 H11 N2 O Ci [M+H] : Predicted regien for 211.0633 m'z
211.0
100.0 o
50.04
213.0605
212.0883
i v . Y & v . . —- r
211.0 2115 212.0 2125 213.0 2135 21440
| Formuia {lon | Mess mizl  Pred. miz| Df (mDa) Df (ppm)  Iso| DBE
1 1594 CIDH11N2OCI [M+H]= | 2110636 2110633 0.3 142 1611 60



6,8-Dikloro-2-fenil-2,3-dihidrokinazolin-4(1H)-on (57g) Bilesiginin Yiiksek

Coziintrlikli Kiitle Spektrumu

Eimt | Val | Min. Max _Elmt | Val  Min| Max _ Elnt | Val. | Min] Max _Elmt | Val. | Min Max Use Adduct
H 1 0 30 [+} 2 1 4 s 2 o 0 Ru 2 [1] Q H
c 4 7 & F 1 g ) ci 1 o 2 Pd 2 a a
N 3 | 2 4 P 3 0 0 Br 11 0O 2 | 3 | a 1
Error Margn {ppen): 5 DBE Range; 5.0-%5.0 Electron lons: bath
HC Ratio: urfimited Apply N Rue: yes Use MSn Info: yes
Max Isolopes: 3 isotope RI (%): 1.02 Isctope Res: 5000
MSn Iso RI (%) 10.00 MSn Logic Mode; AND Max Results: 500

Eventsf. 1 MS|E+) Ret Time :7,533-> 8293 Scaa¥: 1131 > 1245

25000.04
20000.0+
15000.04
2330249 4o bsor
10000.04 2585.0205
£000.04
pemppen 11 W | P £ 111 7 O 10N R P DT
1000 2000 3000 4000 S000 6000 7000 ©00.0 5000 <0020 110D.0 12000 1300.0 1400.0
Messured region for 253.0249 miz
283.0248
100.04
2950205
50.04
b il — . . — y ——r v ——r
2925 2930 2335 2540 294 5 205.0 2955 296.0 236.5 257.0
C14 H10 N2 O CI2 [M«H]+ : Predicied region for 233.0243 miz
283.0243
100.04
295.0215
50.0
234.0274
A 2587.0181
2925 293.0 2335 2540 2945 285.0 2955 296.0 296.5 2370
Formula {M) jon Meas. miz!  Pred, miz| Df. (mDa)| Df (pom) €. DBE
10.0

1 8138 Cl4K'ON20CI2 [Meti]« 2030243  283.0243 0.6 205 6305



2-(4-Piridinil)kinazolin-4(3H)-on (57h’) Bilesiginin Yiiksek Coziiniirlikli Kiitle

Spektrumu

Data Fie: CillabSclutions\Dats\Analzi SerkaniC-130_131 icd

Eimt | Vai | Min Max Elmt | Val. | Min| Max Eimt  Val | Min Max Elmt | Val | Min Max Use Adduct
H 1 0 30 o | 2| 1 1 S 2 g 1 Ru | 2 | of [} H
c|4| 28 F |1 d o a1 o o pd|2| o o
N 3 1 4 P 3 ¢ Br 1 [+ S | 3 o 9

Error Margin (ppm): 100 DBE Range: 100-150 Electron lons: both

HC Ratic: uniimited Apply N Rue: yes Use MSn infa: yes
Max Isotopas. 3 Isotope RI (%) 1.00 Isotope Res: 9000

MSn iso RI (%) 10.00 MSn Logic Mode: AND Max Results: 500

Evert¥: 1 MS(E+) Ret Time :4.987 Scan# : 749

1.000a57
G 000047
8000047
7.000ad4
£.000Dad4
£ 00004 224 D810
4000244
3.00004
2000044
1.000a44

1000 2000 3000 4000 5000 6000 7000 8000  900.0 10000 11000 1200.0 13000 1400.0

Measured region for 224 0810 miz
224.0810

100.04

Oy T " v T T v T T T T T T v T
2236 2238 2240 2242 2244 2246 2248 2250 2252 2264 2256 2258 2260 2262 22864

C13 M9 N3 O [M+H]+ : Predicted ragicn for 224 0818 m/z
2240818

100.04

50.04

225.0848

Oy ' v v T T v Tty T v T TPy v
22386 2238 2240 2242 2244 2246 2248 2250 2252 2254 2256 2258 2260 2262 2264

Rank Score Formuls (M} “lon | Meas.miz  Pred.mi/z. DI {mDa) Df (ppm)l lsol  DBE
1 000 C13HEN3IO [M+H]+ | 2240810 2240818 0.8 357 006 1.0




2-Fenil-6,7-dimetoksikinazolin-4(3H)-on (57i’) Bilesiginin Yiiksek Coziiniirliikli Kiitle

Spektrumu
Elmt  Val ! Min Max Bt  Val. | Min Msx Elmt | ValL  Min Max  Elmt Vsl Minl Max Use Adduct
H t 0 30 [s] 2 1 N S 2 a 1 Ru 2 0 H
Cc 4 7 25 F 1 o 1 ci 1 0 1] Pd 2 0
N 3 2 B P 3 a 0 Br 1 o 1 | 3 1
Errar Margin (ppen) 5 DBE Range: 5.0-15.0 Electron lors: both
HC Ratio. unfimited Apply N Rufe: yes Use MSn Info. yes
Max Isotopes: 3 Isotope RE (%) 1.00 Isotope Res: 8000
MSn 1sa RI (%) 10.00 MSn Logic Mode: AND Max Resuits: 500

Event¥: 1 MS(E+) Ret Time : 5,160 -> 6.680 Scan¥ : 825 .> 1003

C16 H14 N2 03 [M«H]+ - Pradicted region for 2831077 miz

1.400a51
1.200a5
1.000e54
8.000e44 2833073
5.000e44
400084+
2.000a4
. T vl * T v T v \J ¥ ¥ \J v
100.0 2000 3000 4900 5000 £00.0 7000 8000 900.0 10000 1100.0 12000 1300.0 1400.0
Measured region for 283.1073 miz
283.1073
100.04
50.04
J 284,%113
e e e
2826 2828 2830 2832 2834 2836 2838 2840 2842 2844 2845 2848 2850 2852 2854

2831077
100.0- 8

50.04

284 1103

A .

O T Y T T T Ty T T T T T T T
2826 2828 2830 2832 2834 2836 2838 2840 2842 2844 2846 2848 2850 2852 72854

Rank  Score Faormula (M) on |_Meass. miz  Pred miz] Df (mDa) Df {ppm) iso| DOBE
1 78.43 C1EHI&N203 [MeH]- 2831073  283.1077 0.4 <141 7824 110



2-Amino-3,5-dibromobenzamit (57j’) Bilesiginin Yiiksek Coziiniirlikli Kiitle

Spektrumu
Elmt  Val.  Min Max Elmt | Val.  Min Max Elmt  Val. Min Max Elmt  ValL Min Max Use Adduct
H 1 n 30 [s) 2 1 5 S 2 o 2 Ru | 2 o 7] H
C 4 7 28 F 1 o 0 Cct 1 o D Pd 2 o "]
N 3 1 4 P 3 g o Br | 1 0o 2 | 3 0o 0
Erer Margin (ppm). 5 DBE Range: 5.0-17.0 Eleciren lons, both
HC Ratia: urfimited Agply N Rule: yes Use MSn Info! yes
Max isotopes: 3 Isatepe RI (%) 1.00 Isotope Res: 2000
MSn Iso RI {3): 10.00 MSn Logic Moge: AND Max Results: 500

Event¥. 1 MS(E+) Ret Time : 6.933 -> 7.053 Scan¥ : 1041 -> 1058

1,500e5
1.40065-
1.20085-
1.00085
1000e4 294.&912
5.000844
bt 217.1337 | 296.8870
200064 202 8333
2l
10D.0 2000 3000 4000 5000 6000 7000 8000 8300 10000 1100.0 12000 1300.0 14000
Measured region for 232.8933 miz
294.8812
100.0+
50.04
252 8333 296 8870
292.5 283.0 2935 234.0 2845 295.0 2855 296.0 296.5 287.0
C7 HE N2 O Br2 [M+H)+ : Predicted region for 292.8520 miz
294 8839
100.05
252 8920 7
= 296.8873
295 8528
— v y - , . v . y +
2925 2830 2935 234.0 2845 295.0 2355 295.0 296.5 287.0
Rank Score Formula (M) | Ion Meas. miz  Pred miz DI (mDa) DI (ppm) o DBE

1 4285 CTHEN20Br2 | [M+H]+ 2928933  252.8920 1.3 444 45580 5.0
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