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Mogqalads tiadiazol tdromolorinin sintezi vo bioloji foalliqlari hagqinda molumatlar verilir. Belsliklo, tiadiazol toromalori yiiksok
reaksiyaya girmok qabiliyyatino malik olan tizvi birlosmolordir. Tiadiazol téromaloari yiiksok bioloji foalliga malik birlogmolordir,
belo ki, bu maddslor antimikrob, antiproliferativ, sigoleyhine, voromo qarsi, iltihab oleyhino, antikonvulsant, antioksidant,
antibakterial, antiviral, analjezik, antipsixotik, antihistamin, antidepresant vo antihipertenziv kimi miixtslif bioloji xiisusiyyatlora
malikdir. Aragdirmalar gdstostorir ki, tiadiazollar ¢ox yonlii xassalorine gors forqli elm sahslorinde do miixtolif mogsadlorls
istifado olunur. Qurulus doyisikliklori farmakokinetik vo farmakodinamik foalliga tosir gostorir. Homginin tibb tocriibosindo
tiadiazol toromalori diagnostik vasitolor vo goriintiilomo agentlori kimi do istifads olunur. Kimyavi cohatdon foalligi eloco do
miixtolif istigamatli farmakoloji tosir xiisusiyystlorine malik olmasi tiadiazolun yeni téromslorinin sintezi va bioloji foalliginin
tadqiqi istigamatindo elmi islorin aparilmasinin aktual vo perspektivli olmasini tosdiq edir.

Acar sozlor: 1,3,4-tiadiazollar, sintez tisullari, bioloji aktivlik

10loji foalliga malik yeni maddolorin sintezi
B mogsadilo yiiksok reaksiya qabiliyyatino
malik birlogmolorin axtarilmasi aczagiliq

kimyas1 elminin miihiim problemlarindandir [1].

Son illorde ohomiyyatli bioloji foalliga malik
maddolor sinfi olan tiadiazol téromalori oczagiliq vo
tibbi kimyada genis aragdirilir.

1,3,4-Tiadiazol ilk dofo 1882-ci ildo Fiser
torafindon miioyyon edilmis vo daha sonra Busch va
omokdaslari torafindon hazirlanmisdir. Tiadiazollar,
torkibinda kiikiird vo iki azot atomu olan bes {iz-
vlii halgaya malik heterotsikllor qrupudur vo genis
bioloji aktivlik nlimayis etdirir. Tiadiazol hissosini
dastyan ohomiyyatli sayda molekullar antimikrob,
antiproliferativ, sisoleyhino, voromo qarsi, iltihab
oleyhino, antikonvulsant, antioksidant, antibakte-
rial, antiviral, analjezik, antipsixotik, antihistamin,
antidepresant vo antihipertenziv kimi miixtalif bio-
loji xtlisusiyyatlora malikdir [5].

1,3,4-Tiadiazol halgasinda azot atomlarinin elek-
tron ¢okma xiisusiyyati karbona elektrofil hiicumun
¢ox nadir olmasini tomin edir, halbuki nukleofil
ovozetmo reaksiyalar1 adi haldir. Bundan olavo,
kiikiird atomlarina elektrofil hiicum da miisahids
edilmisdir. 1,3,4-Tiadiazollar olavo hetero atom-
larin induktiv tesirlorine gore zoif osaslardir, azot
atomlar1 asanliqla alkillonir vo asillasirlor. Tiadiazol
halgast sulu tursu mohlullarinda nisboton sabitdir,
lakin sulu osas mohlullarda pargalanir [17].

Molekul qurulusuna gors tiadiazollar C,H,N,S
molekul formuluna malikdir. Tiadiazolun miixte-
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lif toromolori var vo onlarin dorman kimyasi, kond
tosorriifatr vo materialslinasliq saholorindo miixtolif
formalarda totbiglori hagqinda molumat verilir [2].

Tsikldo azot vo kiikiird atomlarinin yerlosmo
voziyyetino goro tiadiazol dord izomer forma-
da movcuddur: 1,2,3-tiadiazol; 1,2,4-tiadiazol;
1,2,5-tiadiazol; vo 1,3,4-tiadiazol.

Dorman kimyasi sahosindo yiiksok uygunlas-
ma qabiliyyatine malik struktur bazadir. Bu izo-
merlor ohomiyyotli terapevtik potensiala ma-
lik birlosmalordir. Dord izomer forma arasinda
1,3,4-tiadiazol, yiiksok farmakoloji foalliga wvo
genis tasir spektrino gora forqlonir, miixtalif biolo-
ji aktivliye malik daha yeni birlosmalor hazirlamaq
liclin oczagiliq kimyagilar1 torafindon genis sokildo
sintez edilon izomer formasidir. Buna goro do, tibb
tocriibasindo istifado olunan bir ¢ox dorman mad-
dolorinin asas tarkib hissasini taskil edir [3].

Tiadiazollarda kiikiird atomunun olmasi onlarin
lipidlordo hollolma qabiliyystini artirir, mezoion
qurulusu iso membrana daha yaxsi niifuz etmoyo
vo toromolorin hiiceyro membranlarindan somorali
kegmaosini asanlasdirir, bioloji hadoflorlo giiclii qar-
siligli alage yaradir. Bu xiisusiyyat bu birlosmalarin
asag1 toksikliyo vo artan seciciliyo malik olma ehti-
malin1 artirir [4].

Sintez iisullari. Tiadiazol toromolori miixtolif
maddolor asasinda, o ciimlodon hidrazinlar, izotio-
sianat, tiosemikarbazid, asidhidrazidlor, ditiokarba-
mat toromalari 9sasinda sintez olunur.

1. Hidrazinlordan sintezi. 1-[3,5-dimetil-1-(4-
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nitrofenil)-1H-pirazol-4-il]etan-1-on-un metil hid-
razinkarboditioat vo ya hidrazinkarbotioamid ilo
reaksiyasi noticosindo 2-[1-[5-metil-1-(4-nitrofe-
nil)-1H-pirazol-4-il]etiliden] hidrazin téromolori
alinmisdir. 1,3,4-tiadiazol toromolori, alinmis
toromolorin  hidrazonoil-xlorid  téromslori ilo
reaksiyasi noticosindo sintez edilmisdir. N-(4-ni-
trofenil) asetohidrazanoil bromidin 2-[(metiltio)
karbontioil] hidrazonlar ilo trietilamin istirakinda
miitloq etanoldaki reaksiyasi naticosindo miivafiq
1,3,4-tiadiazol toromolori sintez edilmisdir (Sok.

1) [6].
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Sak. 1. Hidrazin asasinda tiadiazollarin sintezi

2. Izotiosianatdan sintezi. 2-((5-((4-fluoro-
fenil)amino)1,3,4-tiadiazol-2-il)tio)-1-(ovez  edil-
mis fenil) etan 1-on sintezi hoyata kecirilmisdir.
4-fliiorizotiosianat etanolun istirak: ilo 99% hidra-
zin hidratla reaksiyaya daxil edildikdo N-(4-fliioro-
fenil) hidrazin karbotioamid alds edilmisdir. Alinan
birlosma novbati morhalods etanolda karbon disulfid
vo NaOH ils reaksiya yolu ilo tsikllosmoyo moruz
galmis vo 5-(4-fluorofenilamino) 1,3,4-tiadiazol-
tiol omala gotirmisdir. Son marhoalads tiol téromasi
mixtolif fenasil bromid téromoalori ilo reaksiyaya
girorok miivafiq birlosmalor vermisdir [7].

3. Tiosemikarbaziddan sintez. 1,3,4-tiadiazol-2-
amid toromolori 5-fenil-1,3,4-tiadiazol-2-amindon
sintez edilmisdir. Sintez edilon birlogsmalor 5-fe-
nil-1,3,4-tiadiazol-2-aminin sirko anhidridlo ase-
tillogdirilmosi vo susuz tetrahidrofuranda (THF)
mivafiq tursu xloridlori ilo 5-fenil-1,3,4-tiadiazol-
2-amin arasinda birlogmo reaksiyasi noticosindo
oldo edilmisdir. Bu birlogsmolor arasinda 2-fenilti-
ometil -N-(5-fenil-1,3,4-tiadiazol-2il) benzamid ilk
dofo olaraq sintez edilmisdir [8].

Sintez {isullarindan (Sok. 2) istifado etmoklo
aromatik ketonlardan vo etil asetoasetat toromo-
lorindon baslayaraq {i¢ morholodo 4-ovoz edilmis-
tiazol-2-xloroasetamid birlogsmalori (la-g) alinmis
vo onlardan 1,3,4-tiadiazol toromalarinin (2a-g) sin-
tezindo istifado edilmisdir.
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1b: R =-H, R = -Br 2b: R =-H, R,= -Br (94%)
le: R=-H,R=-CI 2¢: R =-H,R=-CI (91%)
1d: R=-H,R=-OMe |2d:R=-H, R=-OMe (78%)
le:R=-H,R=-Me 2e: R =-H, R=-Me (81%)
If: R =-H,R=-NO, 2f: R =-H, R =-NO, (91%)
lg:R=-H,R=-F 2g: R =-H, R =-F (94%)

Sak. 2. Tiadiazol toromalorinin sintezi

(la-g) birlosmoalorinin  otaq temperaturunda
THF-do 5-amino-1,3,4-tiadiazol-2-tiol ilo avozlon-
mo reaksiyasi noticosindo yiiksok mohsuldarligda
tiadiazol toromolari sintez edilmisdir [9].

Bu todgigatda on iki yeni N-[5-((3,5-dixlorfe-
noksi) metil]-1,3,4-tiadiazol téromasi sintez edilmis
va agciyar xar¢ongi hiiceyralorinda bioloji foallig1
todqiq edilmisdir.

Baslangic material kimi istifado olunan 3,5-dix-
lorofenil sirks tursusu vo tiosemikarbazid halqa
baglanmasi ilo noticolonmis, 5-[(3,5-dixlorfenok-
si)metil]-1,3,4-tiadiazol-2-amin (1) POCI, istifads
edorak sintez edilmisdir.

Ikinci ara mohsul aminoheteroaril tdromasinin xlo-
roasetilxlorid ilo asetillosmasi yolu ilo oldo edilmisdir.

Son morhalods  2-xloro-N-[5-((3,5-dixlorfe-
noksi)metil)-1,3,4-tiadiazol-2-il)  asetamid  (2)
miixtolif merkaptoaril téromolori ilo reaksiyaya
daxil olmusdur. N-[5-((3,5-dixlorfenoksi)metil)-
1,3,4-tiadiazol-2-il]-2-(ovoz edilmis tio) asetamid
téromolori oldo edilmisdir [10].

4. Asidhidrazidlaordaon (Asilhidrazinlaordon) sin-
tez. 4.1. Ilkin birlosmalori oldo etmok iigiin tursu
hidrazid téromolorinin ammonium tiosianat ilo
reaksiyasindan baglayaraq yeni sintez tisulu tok-
lif edilmisdir (Sok. 3). 1,3,4-tiadiazol toromolori
sulfat tursusu ilo ilkin birlogmolorin reaksiyasi
noticosindos sintez edilmisdir. Nohayaot, 1,3,4-tiadia-
zol toramolari natrium-nitrit vo xlorid tursusu ils,
0-5°C-do reaksiyaya girarok diazonium duzu amolo
golmisdir. Sonra diazonium duzu 4-dimetilamino-
benzaldehidlo reaksiyaya girorok azo birlogmolori
sintez edilmisdir:
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Sak. 3. Asidhidrazidlar asasinda tiadiazol toromoalorinin sintezi

Yeni sintez edilmis bumohsullar FT-IR, 1H-NMR
ilo xarakterizo edilmis vo téromolorin hazirlanmasi-
nin antioksidant aktivliys tosiri dyronilmisdir [11].

5. Ditiokarbamatdan sintez. Bu todqiqatda
3-asetil-2-aril-5-metiltio-2,3-dihidro-1,3,4-tiadiazol
toromolori sintez olunmusdur. Baslangic maddolor
olan tiokarbohidrazonlar, avvallor bildirildiyi kimi
karbotiohidrazonlarin sintez iisuluna osason hazir-
lanmis vo metil/benzil hidrazinkarboditioat ilo miix-
tolif aromatik aldehidlor vo ya ketonlar arasinda Siff
baza kondensasiyasi yolu ilo aldo edilmisdir.

Buprosesdo, kiikiirdiin karbon-Siffbaza olagosino
nukleofil tok ciitliik slava etmasi ilo baglayir, ardin-
ca azot-Siffbaza slagosindo elektrofil asetillosmonin
bas vermosi va asetikasid molekulunun ayrilmasi ilo
naticalonir [12].

Bioloji faalliqlari. Sisaleyhina tasir. Sintez
edilmis birlosmolor arasinda, (N-(5-metil-1,3,4-tia-
diazol-2-il)-2-((5-(fenilamino)-1,3,4-tiadiazol-2-il)
tio)asetamid), (N-(5-etil-1,3,4-tiadiazol-2-i1)-2-((5-
(fenilamino)-1,3,4-tiadiazol-2-il) tio)asetamid) vo
(N-(5-etil-1,3,4-tiadiazol-2-i1)-2-((5-(p-tolilamino)-
1,3,4-tiadiazol-2-il)tio) asetamid) birlogmolori on
foal birlogsmoalor kimi miioyyon edilmisdir [13].

Varam oaleyhina tasir. Sintez olunmus birlos-
molorin inhiboedici tosirlori rifampisinlo miiqayisodo
59-80% arasinda doyismigdir. Masalon, sintez olunan
2-(4-Fliorofenil) amino — 5-[4-(2-hidroksi - 3,5-dixlo-
robenzilidenamino) fenil] -1,3,4-tiadiazol, 2-(4-fliio-
rofenil) amino - 5- [4- (2,4-dixlorobenzilidenamino)
fenil] - 1,3,4-tiadiazol,2-(4-fliiorofenil) amino — 5
- [4-(3,4-dixlorobenzilideneamino)fenil]-1,3,4-tiadi-
azol birlosmoalori 63—65% inhibo gostormisdir [14].

Iitihab aleyhina tasir. Sintez edilmis yeni
birlogmonin makrofaqlarda iltihabaleyhino tosiri-
nin in vitro qiymatlondirilmosi hoyata kecirilmisdir.
Sintez edilmis 2-(2-metil-4-(((5-(4-(trifliiorometil)

fenil) -1,3,4-tiadiazol-2-il)metil)tio)fenoksi) asetat
tursusu birlosmosinin Raw264.7 makrofaq hiicey-
rolorinin yasama qabiliyyatino tosiri qiymaotlondi-
rilmigdir. Miioyyon olunmusdur ki, birlosmo mak-
rofaqlarin yasama qabiliyyatinin azalmasina sobab
olmamusdir [15].

Antibakterial tasir. Sintez olunmus 1,3,4-tiadi-
azol-1H-pirazol-tiazolidin-4-on téromolori miix-
tolif bakteriya novlorino qars1t in vitro soraitdo
smnaqdan kegcirilmisdir. Noticoloro osason, bozi
birlosmolor, xiisusilo Staphylococcus aureus vo
Escherichia coli-yo qars1 yiliksok antibakterial
foalliq gostormisdir. Minimum inhibosedici kon-
sentrasiya (MIC) 6.25-25 pg/mL arasinda doy-
igsmisdir. Torkibindo elektron-colbedici qruplar olan
birlogsmoalor daha giiclii tosir gostormisdir [16].

Beloaliklo, tiadiazol téromolori yiiksok reaksiyaya
girmak gabiliyyatino malik olan {izvi birlogsmolordir.

1,3,4-Tiadiazol halgasinda azot atomlarinin elek-
tron ¢okmo xiisusiyyati karbona elektrofil hiicumun
¢ox nadir olmasimi tomin edir, halbuki nukleofil
ovozetma reaksiyalar1 adi haldir. Bundan olava,
kiikiird atomlarina elektrofil hiicum da miisahido
edilmisdir.

Tiadiazol téromolori yiiksok bioloji foalliga ma-
lik birlosmolordir, bels ki, bu maddslor antimikrob,
antiproliferativ, sisoleyhino, voromo qarsi, iltihab
oleyhino, antikonvulsant, antioksidant, antibakte-
rial, antiviral, analjezik, antipsixotik, antihistamin,
antidepresant vo antihipertenziv kimi miixtalif bio-
loji xiisusiyyatlora malikdir.

Kimyovi cohotdon foallig1 eloco do miixtalif is-
tigamatli farmakoloji tosir xiisusiyyotlorine malik
olmasi tiadiazolun yeni téromalarinin sintezi vo bi-
oloji faalligimin todqiqi istigamotindo elmi iglorin
aparilmasinin aktual vo perspektivli olmasini tosdiq
edir.
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PE3IOME

CUHTE3 U U3YUYEHUE BUOJIOTHYECKONH AKTUBHOCTH
IMPOU3BOJAHbBIX TUAIHUA3OJIA

Cyaeiimanos T.A., [xxadpannosa C.®D.
Aszepbatioxcanckuii Meouyunckuil Ynusepcumem, kageopa apmayesmuiecko Xumuu,
baxy, Azepbaiioscan

B cratbe npencrasieHa nHdopmanus 0 CUHTe3¢ W OMOJIOTHUECKON aKTMBHOCTH MPOM3BOJIHBIX THaauazoja. [IpousBoaHbie
THAAMAa30/Ia TPEICTABIAIOT CO00M OpraHMYecKHe COCTUHEHHS C BBICOKOH PEaKIMOHHON CHOCOOHOCTRIO M 007amaroT
Pa3INYHBIME OMOJIOTHYECKUMH CBOWCTBAMH, TaKMMH KaK AaHTUMHKPOOHOE, aHTUIPOIH(EepaTHBHOE, NMPOTHBOOILYXOJEBOE,

MIPOTUBOTYOEPKYIIE3HOE,

MNPOTUBOBOCHAIIUTCIBHOC,

MIPOTHUBOCYJOPOKHOE,

AHTHOKCHJAHTHOC, aHTI/I6aKTCpI/IaHBHOC,
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MIPOTHUBOBUPYCHOE, aHAJIBI'CTUYECKOE, AaHTUIICUXOTUYCCKOE, aHTUIMCTAMHUHHOE, aHTUJCTIPECCAHTHOS U AHTUTHIICPTCH3UBHOC
nerictBue. VccrnenoBanus MOKa3bIBAIOT, YTO THAUA30IIbI, OJ1arogapsi CBOMM MHOTOTPaHHBIM CBOWCTBAaM, IIUPOKO TIPUMEHSIOTCS
B Pa3IHYHBIX 00MacTsax Haykd. CTPYKTYpHBIC HW3MCHEHHS BIUSIOT Ha (HapMaKOKHHETHYECKYIO M (hpapMaKOIUHAMUYECCKYIO
AKTHBHOCTb. [IpOM3BOIHBIC THA/MA30JIa TAKIKE UCIIOIB3YIOTCS B MEMIIUHCKOM MMPAKTHKE B KAYECTBE IUATHOCTUUECKUX CPEICTB
U areHTOB BU3yalu3alui. XUMHUUECKas aKTUBHOCTh THA/Ma30Jia, a TAKXKE €ro pa3HooOpasHbie (hapMaKoIOTHUECKHE CBONWCTBA
MTOJITBEPKTAIOT aKTYAIBHOCTh M TTOTCHITHA HAYYHBIX UCCIICIOBAHUN TI0 CHHTE3Y U H3YUCHUIO0 OMOIIOTHIECKON aKTUBHOCTH €TI0
HOBBIX MIPOU3BOJTHBIX.

KinrueBbie cjioBa: 1,3,4-THaanaszoisl, METOALI CHHTE3a, OMOJOTHUECKAs! aKTUBHOCTH

SUMMARY

SYNTHESIS OF THIADIAZOLE DERIVATIVES AND STUDY OF
THEIR BIOLOGICAL ACTIVITY

Suleymanov T.A., Jabrayilova S.F.
Azerbaijan Medical University, Department of Pharmaceutical Chemistry, Baku, Azerbaijan

This article provides information on the synthesis and biological activity of thiadiazole derivatives.

Thiadiazole derivatives are organic compounds with high reactivity and compounds with high biological activity because they
possess various biological properties such as antimicrobial, antiproliferative, antitumor, antituberculosis, anti-inflammatory,
anticonvulsant, antioxidant, antibacterial, antiviral, analgesic, antipsychotic, antihistaminic, antidepressant, and antihypertensive.
Studies show that thiadiazoles are used for various purposes in different fields of science due to their versatile properties.
Structural changes affect pharmacokinetic and pharmacodynamic activity. Thiadiazole derivatives are also used in medical
practice as diagnostic tools and imaging agents. Both its chemical activity and various pharmacological properties confirm the
importance and potential of scientific studies aimed at the synthesis of novel thiadiazole derivatives and the investigation of their
biological activity.
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