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Annotatsiya. 6-Sulfonamid-2-N(metil)-3-metilxinazolin-4-onlarni o-naftil izotsionati va
potash ishtirokida, aseton erituvchisida reaksiyalari olib borildi. Natijada yaxshi unumlar bilan
bisiklik xinazolin hosilalari qatorida sulfonilmochevinalar olindi. Olingan moddalarni tuzilishi
zamonaviy 1Q0- va YaMR- spektrlari yordamida tahlil qgilindi.

Annomauyun. Peaxyus 6-cyrvgponamuo-2-H(memun)-3-memuixunazoiun-4-ona ¢ o-
HaAGMUAUZOYUAHAMOM U OCHOBAHUEM Kaius 8 pacmeopumene ayemoHe. B pesynomame cpeou
OUYUKTUYECKUX — NPOU3BOOHBIX — XUHA30IUHA € XOPOUWUMU — bIX0O0aMu  OblLIu  NOJYYeHbl
cynvonunmouesunvl. Cmpykmypa NOAYYeHHO2O0 GeujeCmeda Ovlid NOMEEPHCOeHU € HOMOUbIO
COBPEMEHHOU UHPPAKPACHOU U S0EPHO-MACHUMHO-PE30HAHCHOU CNEKMPOCKONULL.

Abstract. Reaction of 6-sulfonamide-2-H(methyl)-3-methylquinazolin-4-one with a-naphthyl
isocyanate and potassium base in acetone solvent. As a result, among bicyclic quinazoline
derivatives, sulfonylureas were obtained in high yields. The structure of the resulting substance was
analyzed using modern infrared and nuclear magnetic resonance spectroscopy.

Kalit so‘zlar: xinazolin, sulfanilamid, o-naftilizotsianat, sulfonilmochevina, infraqizil va
yaderno-magnit spektroskopiya.

Knrueenie cnosa: XUHA30IUH, cynbpoHuramuo, o-Hapmuiuzoyuarnam,
CYNbPOHUIMOYEBUHA, UHDPAKPACHAS U AOEPHO-MACHUMHASL CHEKMPOCKONUSL.

Keywords: quinazoline, sulfonamide, o-naphthyl isocyanate, sulfonylurea, infrared and
nuclear-magnetic spectroscopy.

Kirish. Hozirda zamonaviy farmakologiya sohasida ko‘plab zararsiz va faolligi yuqori
sintetik dori vositalari ishlab chigilmoqda. Shular qatori farmasevtika uchun zarur bo‘lgan biologik
faol moddalar orasida, tarkibida turli xil funksional guruh saqlagan sulfonilmochevina hosilalari ko‘p
uchraydi. Sulfonilmochevina preparatlari 50 yildan ortiq vaqt mobaynida qandli diabet kasalliklarini
davolashda asosiy preparatlardan biri hisoblanib kelinmoqda, masalan tolbutamid, glibenklamid va
b.(I-rasm) [1]. Bundan tashqari glinidlar, tiazolidindionlar [2], biguanidlar [3] va a-glyukozidaz
ingibitorlari [4] kabi birikmalarning hosilalari ham sulfonilmochevina preparatlari singari qandli
diabetning II toifasini davolashda salmoqli foydalanib kelinmoqda.

Journal of Chemistry of Goods and Traditional Medicine, Vol. 2, Iss. 3 99



Journal of Chemistry of Goods and
Z Traditional Medicine

J Chem Good Trad Med, Volume 2, Issue 3, 2023

° 0
s
o0 @ ol = N—<
T A~ ~ch, U H gy
N~ N cl "
H H H
HsC 0

|
Tolbutamide CHs  Glibenclamide
1-pacm.®apmakonoruk (Gaos cyabGoHUIMOUCBHUHATAD.

Tadqiqot natijalari. Ushbu tadqiqotimizdan maqsad, molekulasida sulfonilmochevina
guruhi saglagan farmakologik faollikka ega bo‘lgan sulfonilmochevina hosilalari sintezini amalga
oshirishdan iborat. Sulfonilmochevinalarning sintez qilish usullari bo‘yicha ko‘plab adabiyotlarda
ma’lumotlar keltirilgan. Sulfonilmochevinalar sintezining qulay usullaridan biri sulfonamidlarni
izotsianatlar bilan reaksiyalari hisoblanadi. Shuning uchun biz 6-sulfonamid-2-N(metil)-3-
metilxinazolin-4-onlarni (1, 2) a-naftil izotsionati bilan potash ishtirokida erituvchi asetonda
reaksiyalarini olib bordik va bisiklik xinazolinlar qatorida tegishli sulfonilmochevinalarni sintez qilib

oldik (3, 4) (2-rasm).
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2-rasm. Bisiklik xinazolin hosilalari qatori sulfonilmochevinalar sintezi.
Olingan (3, 4) moddalarni tuzilishi zamonaviy IQ va YaMR spektrlari yordamida tasdiglandi.
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3-rasm. 2,3-Dimetil-N-(naftalin-1-ilkarbomoil)-4-o0kso-3,4-digidroxinazolin-6-sulfonamid
'H YaMR spektri
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4-moddaning (3-rasm) 'H YaMR spektrida (400 MHz, DMSO-d6) 8.77 m.u. sohalarida NH
guruhidagi praton singlet ko‘rinishida, pirimidin bilan kondensirlangan benzol halgasiga tegishli 5,
7 va 8-pratonlar mos ravishda 8.66 (1H, s, Ar-5), 7.92 (1H, d, Ar-7) va 7.54 (1H, d, Ar-8) m.u.
sohalarda namoyon bo‘ldi. Bundan tashqari naftalin halqasidagi aromatik protonlar esa 8.23 (1H, dd)
m.u., 7.77 (2H, d) m.u., 7.64 (1H, d) m.u., 7.45 (2H, m) m.u. va 7.33 (1H, t) m.u. sohalarida namoyon
bo‘ldi. Pirimidin halgasining 3-holatidagi azot atomi bilan bog‘langan metil guruhidagi (N-CH3) 3 ta
pratonlar 3.54 m.u. sohalarida singlet ko‘rinishida namoyon bo‘lgan bo‘lsa, 2.58 m.u. sohalarida esa
(C-CH3) ga tegishli 3 ta pratonlar ham singlet ko‘rinishida bo‘lishi aniglandi.

Tajriba qism. Erituvchilar: aseton, xloroform, benzol, etil spirti, metil spirti, izopropil spirti.
Birikmalarning IQ spektrlari Perkin Elmer firmasining (AQSh) FTIR System 2000 spektrometrida
KBr li tabletkalarda, 'H va '>C YaMR spektrlari INM-ECZ400R (Jeol, Yaponiya) ishchi chastotasi
400 MGs bo‘lgan, ichki standart sifatida TMS (0 m.d.) dan foydalanilib, tetraxlormetan (CCly),
dimetilsulfoksid (DMSO-de) eritmalarida olindi. Yupqa gatlamli xromatografiya (YuQX) Sigma-
Aldrich, Silufol L/W 20sm X 20sm UV-254 va Whatman® UV-254 (Germaniya) plastinkalarida
tekshirildi, elyuent sifatida esa benzol:aseton — 4:1 nisbatdagi sistemadan foydalanildi. Sintez
qilingan birikmalarning suyuqlanish haroratlari «BIOBASE BMP-M70» (Xitoy) priborlarida
aniqlandi.

3-Metil-N-(naftalin-1-ilkarbomoil)-4-0kso-3,4-digidroxinazolin-6-sulfonamid sintezi (3).

50 ml hajmli tubi yumaloq kolbaga 0.119 g (0.5 mmol) 6-sulfonamid-3-metilxinazolin-4-on
(1), 0.087 g (0.52 mmol, d=1,17 g/sm?) a-naftilizotsianat va 0.071 g (0.52 mmol) potash solib, aseton
erituvchisida teskari sovutgich orqali moy hammomida 6 soat davomida 56°C haroratda qizdirildi.
Reaksion aralashma xona haroratigacha sovutilgach, tushgan cho‘kma filtrlandi, suv bilan yuvildi va
quritildi. Mahsulot spirtda qayta kristallandi va 0.113 g (56 %) 3-modda olindi, suyuqlanish harorati
140-142 °C (etanol), R=0.83 (sistema: benzol:aseton — 4:1).

2,3-Dimetil-N-(naftalin-1-ilkarbomoil)-4-0kso-3,4-digidroxinazolin-6-sulfonamid sintezi
4).

50 ml hajmli tubi yumaloq kolbaga 0.126 g (0.5 mmol), 6-sulfonamid-2,3-dimetilxinazolin-
4-on, 0.087 g (0.52 mmol, d=1,17 g/sm*) a-naftilizotsianat va 0.087 g (0.52 mmol) potash solib,
aseton erituvchisida teskari sovutgich orqali moy hammomida 6 soat davomida 56°C haroratda
qizdirildi. Reaksion aralashma xona haroratigacha sovutilgach, tushgan cho‘kma filtrlandi, suv bilan
yuvildi va quritildi. Mahsulot spirtda qayta kristallandi va 0.130 g (62 %) 4-modda olindi, suyuqlanish
harorati 168-171 0C (etanol), Rf=0.88 (sistema: benzol : aseton — 4:1).

Xulosa. Zamonaviy spektrlar tahlili shuni ko‘rsatdiki bisiklik xinazolin hosilalari gatori
sulfonamidlarni a-naftil izotsionati bilan reaksiyasi natijasida bisiklik xinazolin hosilalari qatorida
yangi sulfonilmochevina hosilalari sintez qilib olindi. Olingan sulfonilmochevina hosilalarini qandli
diabetga qarshi faolliklari o‘rganilmoqda.

LY
i
A

BBenenne. B Hacrosimee Bpemst B 00J1acTH COBpEMEHHON (apMaKoJIOTHH pa3pabaThiBaeTCst
MHOXECTBO O€3BpEIHBIX M BBICOKOAKTHBHBIX CHHTETHYECKHX IpenaparoB. Cpenu HUX MHOIO
MPOU3BOJHBIX CYJb()OHWIMOYEBHHBI, COJAEPXKAIIMX pa3ivyHble (QYHKIHMOHAIbHBIE TPYMIIbI
OMOJIOTUYECKM  AKTHUBHBIX  BEIIECTB, HeoOXomumbIx i ¢apmaneBTuku. [Ipemapats
CyJIb(OHIWIMOYEBHHBI yxKe Oosee 50 JeT cuMTaroTCsl OJHUMH M3 OCHOBHBIX B JIUEHHH CAXapHOIO
nuabera, Takue Kak TonOyrtamua, raubOenkiaamua u ap. (puc. 1) [1]. Kpome toro, npu neyeHuun
caxapHoro auaberta Il Tuna mupoko NpuMeHsI0TCS TPOU3BOIHBIE TAKUX COETUHEHHM, KaK MIMHUBI,
TUA30IUINHINOHKI [2], Ouryanusl [3] 1 MHTHOUTOPBI O-TIFOKO3UIA3HI [4].
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Pucynok 1. ®apmMakoJIOrn4eck aKTUBHbIE POU3BOIHbIE CYJIb(POHUIMOYEBUHBI.

PesyabTaTsl 1 00cyK1€eHUE:
Ilenplo HamMX MCCIEIOBAHUN SBISIETCS CHHTE3 IPOU3BOAHBIX CYJIb()OHUIMOUEBUHBI,

coZiep KalIiX TPYHIbl Cylb()OHUIMOYEBHHBI U 00JaAaonuX (apMaKoIOTHYeCKON aKTUBHOCTBIO.
CBenieHns 0 METOJaX CUHTE3a CYJIb(OHUIMOYEBHUHBI IPUBEICHBI BO MHOTHX UCTOYHHUKAX. [ToaTomy
MBI TPOBENIM PeaKUuIo 6-cynbpoHamuno-2-N(MeTnn)-3-MeTuiaxuHa3zonud-4-omos (1, 2) ¢ a-
HaTUIM30LMAHATOM B MPUCYTCTBUHM IIOTalla B PAcTBOPUTENE AaleTOHE U CHHTE3UPOBAIU
COOTBETCTBYIOIINE CYTh(OHMIMOUYEBHHEI (3, 4) ( Puc. 2).
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Pucynok 2. Cunre3 cy/ib(OHUIMOYEeBUHBI OMIMKINYECKUX MPOU3BOIHBIX XUHA30IUHA
Crtpoenue mnonyueHHbIX BemiecTB (3, 4) moarBepxaeHo coBpemeHHbiMH UWK- u SAMP-

CHEKTPaMH.
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Pucynok 3. Cnextp AMP 1N 2,3-numetTni-N-(HadTanaun-1-unkapoomou)-4-oxco-3,4-
AUTAAPOXUHA30JTUH-6-cyIbGoHaAMU
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B cnextpe 'H SIMP Bemtectsa 4 (puc. 3) (400 MI', IMCO-d6) 8,77 M.1. B BUjie CUHTIIETA
nmporona B rpynne NH, 5, 7 um 8 mnporoHbl, mnpuHAmIEKamme OCH30JIbHOMY KOJBILY,
KOHJICHCUPOBAaHHOMY C MUPUMHUJIMHOM, cocTaBiisitoT 8,66 (1H, c, Ar-5), 7,92 (1H, n, Ar-7) u 7,54
(1H, 1, Ar-8) M.11. MOSBIJIMCH HA MOJSAX COOTBETCTBEHHO. KpoMme Toro, apoMaTnyeckue MpOTOHBI B
Ha(TaTMHOBOM KoJblle coctaBisitoT 8,23 (1H, nn) m.a., 7,77 (2H, o) m.a., 7,64 (1H, ) m.xa., 7,45
(2H, M) m.a. u 7,33 (1H, t) m.a. mosBIMCHh Ha monsX. 3 [Iporona B metuinsHOM rpynme (N-CH3z),
IIPUCOEAVMHEHHBIM K aTOMY a30Ta B 3-M M0JIOKEHUH IMPUMUANHOBOTO KOJIbIla, COCTABIISIIOT 3,54 M.€.
OHO TIOSIBUJIOCH B BHJIE CUHTIIETA, 2,58 M.JI. ObIO O0OHAPYKEHO, uyTO 3 MpoTOoHa, mpuHaaexarwme (C-
CH3), HaxonsTCs B CHHIJIETHOM (hopMe.

JKcnepUMeHTaJbHBbIN YacTh. PacTBoputenu: ameTtoH, xjopodopm, OEH301, ITHIOBBIN
CIIUPT, METHJIOBBIM CIIUPT, U30IPONUIOBBIM ciupT. MK-crieKTpsl COEIMHEHNI PETUCTPUPOBAIM HA
criekrpometpe Perkin Elmer (CIIIA) FTIR System 2000 Ha Tabnetkax KBr, ciektpst IMP 'H u 13C
Ha JNM-ECZ400R (Jeol, Simonus) ¢ padbounmu yacroramu 400 MI'u, TMC (0 mc). ucronb30Banu B
KayecTBE BHYTPEHHEro CTaHJapTa M TOJy4YeHHble B pactBopax Terpaxiopmeran (CClg),
mumetuncynbdokenna (JMCO-d6). Toukocnoiinyio xpomatorpaduio (TCX) mpoBogunu Ha
miactuHax Sigma-Aldrich, Silufol L/W 20cm20cm UV-254 u Whatman® UV-254 (I'epmanus),
AMIOCHTHI: OeH30M:aleToH -4:10buT MCHoNb30BaH. TeMmmeparypbl IUIABICHHUS CHHTE3UPOBAHHBIX
coeauHeHui onpexaersiim Ha o0opynoBannn «BIOBASE BMP-M70» (Kutait).

Cunre3 3-metuin-N-(HapTaanH-1-uakapoomoni)-4-okco-3,4-TUruApoOXuHA30IMH-6-
cyabponammuaa (3).

B kpyrnononnyto kondy odovemom 50 mi wamumu 0,119 r (0,5 mmons) 6-cynshonamua-3-
MeTmixuHazomH-4-oHa (1), 0,087 r (0,52 mmonb, r=1,17 1/cM3) o-HapTHIIM30IIMAHATA U TOOABIISIOT
0,071 r (0,52 mmonb) notama. HarpeBaroT Ha MacisiHOU OaHe mpu TemnepaTtype 56°C B TeueHue 6
4acoB ¢ 00OpaTHBIM XOJIOAWIBHUKOM B alleTOHOBOM pacTBopuTene. [locie oxnaxaeHns peakinoHHON
CMecH J0 KOMHATHON TeMIepaTypbl OCaJ0K OT(GUIbTPOBBIBAIN, MPOMBIBAIA BOJON W CYIIHIH.
[IponyxT nepexkpucTaiin3oBbiBaau B cnupre U noayyanu 0,113 r (56 %) Bemectsa 3, remneparypa
nnasienus 140-142 °C (sranon), R=0,83 (cuctema: Genson:ameron — 4:1).

Cunrte3 3-numeTwin-N-(HaTanuH-1-uakapooMon)-4-o0kco-3,4-TMrHAPOXUHA30TUH-6-

cyabponammuaa (4).

B kpyriogonHyto kondy oosemom 50 mi mHammmu 0.126 r (0,5 Mmonb) 6-cynbponamua-3-
MeTuinxuHazonuH-4-onHa (1), 0,087 r (0,52 mmons, r=1,17 r/cM3) o-HadTHIM30LIMaHATA U T0OABIISIOT
0.071 r (0,52 mmonb) norama. Harpeatot Ha MacisiHON OaHe npu Temneparype 56°C B Teuenue 6
4acoB ¢ 00paTHBIM XOJOIMIBHUKOM B alleTOHOBOM pacTBopuTene. [Tocie oxnaxaeHus peakiinoHHON
CMECH J0 KOMHATHOH TeMIepaTypbl OCaJ0K OT(UIbTPOBBIBAIM, MPOMBIBAIA BOJON W CYLIWIIU.
ITpoxykT nepexpucranan3oBbBaiu B ciupte U noiyyanu 0,130 r (62 %) BemiectBa 3, Temneparypa
nnasnenus 168-171 °C (aranon), R=0,88 (cuctema: 6enzomn:aneron — 4:1).

BbiBoabl. AHanmu3 COBPEMEHHBIX CHEKTPOB TIOKa3zajd, YTO B pe3ylbTaTe peakluu
CyJb(haHUIaMHIOB C O-HAQTHIN30LUAHATOM Cpeau OWLMKINYECKUX MPOU3BOJHBIX XMHA30JIMHA
CUHTE3UPOBaHbl HOBBIE MPOU3BOJHBIE Cylb(oHMIMOUYEBHHBI. M3ydaercs mpoTuBoanabeTudeckas
aKTUBHOCTb NMPOU3BOJIHBIX CYJIb()OHMIMOUYEBHHBI.

Introduction. Currently, in the field of modern pharmacology, many harmless and highly
active synthetic drugs are being developed. Among these, there are many sulfonylurea derivatives
containing various functional groups among biologically active substances necessary for
pharmaceuticals. Sulfonylurea drugs have been considered one of the main drugs in the treatment of
diabetes for more than 50 years, such as tolbutamide, glibenclamide, etc. (Fig. 1) [1]. In addition,
derivatives of compounds such as glinides, thiazolidinediones [2], biguanides [3], and a-glucosidase
inhibitors [4] are also widely used in the treatment of type II diabetes, as well as sulfonylureas.
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Figure 1. Pharmacologically active sulfonylureas.

Results and discussion. The aim of our research is to synthesize sulfonylurea derivatives with
pharmacological activity in which the sulfonylurea group is preserved in the molecule. Information
on synthesis methods of sulfonylureas is given in many literatures. One of the convenient methods of
synthesizing sulfonylureas is the reaction of sulfonamides with isocyanates. Therefore, we reacted 6-
sulfonamido-2-N(methyl)-3-methylquinazolin-4-ones (1, 2) with a-naphthyl isocyanate in solvent
acetone in the presence of potash and synthesized corresponding sulfonylureas among bicyclic
quinazolines (3, 4) (Fig. 2).

S OO0 U2
H,N ('S)'\E:ﬁLN/ 3 NWN (Iss\(:ﬁLN/ 3
N 0O N

R

R=H, CHs
Figure 2. Synthesis of bicyclic quinazoline derivatives and sulfonylureas.
The structure of the obtained substances (3, 4) was confirmed using modern IR and NMR
spectra.
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Figure 3. 2,3-Dimethyl-N-(naphthalene-1-ylcarbomoyl)-4-0x0-3,4-dihydroquinazoline-6-
sulfonamide '"H NMR spectrum.
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In the 'H NMR spectrum of substance 4 (Fig. 3) (400 MHz, DMSO-d6) 8.77 m.u. 5, 7 and 8-
protons belonging to the benzene ring condensed with pyrimidine are 8.66 (1H, s, Ar-5), 7.92 (1H, d,
Ar-7) and 7.54 (1H, d, Ar-7) respectively. Ar-8) m.u. appeared in the fields. In addition, the aromatic
protons in the naphthalene ring are 8.23 (1H, dd) m.u., 7.77 (2H, d) m.u., 7.64 (1H, d) m.u., 7.45 (2H,
m) m.u. and 7.33 (1H, t) m.u. appeared in the fields. 3 protons in the methyl group (N-CH3) attached
to the nitrogen atom in the 3rd position of the pyrimidine ring are 3.54 m.u. appeared in the form of
a singlet in the fields, 2.58 m.u. 3 protons belonging to (S-CH3) were also found to be in singlet form.

Experimental. Solvents: chloroform, hexane, cyclohexane, benzene, ethyl alcohol, methyl
alcohol, izo-propil alcohol. The IR spectra of the compounds were recorded on a Perkin Elmer (USA)
FTIR System 2000 spectrometer on KBr tablets, 'H and '*C NMR spectra on JINM-ECZ400R (Jeol,
Japan) with operating frequencies of 400 MHz, TMS (0 m.) as an internal standard. d.) and obtained
in solutions of deuterochloroform (CDCIl3), dimethylsulfoxide (DMSO-d6). Thin layer
chromatography (TLC) was performed on Sigma-Aldrich, Silufol L/'W 20cm20cm UV-254 and
Whatman® UV-254 (Germany) plates, and the eluents were benzene:acetone -4:1, was used. The
melting points of the synthesized compounds were determined on the "BIOBASE BMP-M70"
(China) device.

Synthesis of 3-Methyl-N-(naphthalene-1-ylcarbomoyl)-4-0x0-3,4-dihydroquinazoline-6-

sulfonamide (3).

0.119 g (0.5 mmol) of 6-sulfonamide-3-methylquinazolin-4-one (1), 0.087 g (0.52 mmol,
d=1.17 g/cm?) of a-naphthylisocyanate and 0.071 g (0.52 mmol) of potash was added and heated in
an oil bath at a temperature of 56°C for 6 hours through reflux in an acetone solvent. After the reaction
mixture was cooled to room temperature, the precipitate was filtered off, washed with water and dried.
The product was recrystallized in alcohol and 0.113 g (56 %) of substance 3 was obtained, melting
point 140-142 °C (ethanol), R=0.83 (system: benzene:acetone — 4:1).

Synthesis of 2,3-Dimethyl-N-(naphthalene-1-ylcarbomoyl)-4-oxo-3,4-
dihydroquinazoline-6-sulfonamide (4).

0.126 g (0.5 mmol), 6-sulfonamide-2,3-dimethylquinazolin-4-one, 0.087 g (0.52 mmol,
d=1.17 g/cm3) a-naphthylisocyanate and 0.087 g (0.52 mmol) of potash was added and heated in an
oil bath at a temperature of 56°C for 6 hours through reflux in an acetone solvent. After the reaction
mixture was cooled to room temperature, the precipitate was filtered off, washed with water and dried.
The product was recrystallized in alcohol and 0.130 g (62 %) of substance 4 was obtained, melting
point 168-171 °C (ethanol), Rf=0.88 (system: benzene:acetone — 4:1).

Conclusions. Analysis of modern spectra showed that as a result of the reaction of
sulfonamides with a-naphthyl isocyanate, new sulfonylurea derivatives were synthesized among
bicyclic quinazoline derivatives. Antidiabetic activity of sulfonylurea derivatives is being studied.
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