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Annotatsiya: Ushbu magolada CB-Dock va PASS onlayn prognozli dasturiy ta'minotidan
foydalangan holda sianur kislotaning mochevina almashingan hosilalari molekulyar doking
natijalari, shuningdek, biologik faollik nuqtai nazaridan ularni qo’llashning mumkin bo’lgan
sohalari hagida ma’lumotlar keltirilgan.

Aunomauyun. B Oannou pabome npugeoeHvl pe3yibmamvl MONEKVIAPHO20 OOKUHeA
MOYEBUHO 3aAMeEeUeHHbIX npodykmoe L;uaHypoeoﬁ Kucjonibl C NpUMEHEHUEM OHAAUH
npoerosupyrowei npoepammol CB-Dock u PASS, a maxk orce ceedenust 06 6036moxnchvix obnacmeil
Ux npumeHusl no ouo02UYeCKOl aKMUEHOCMU.

Abstract: This paper presents the results of molecular docking of urea-substituted cyanuric
acid products using the online predictive program CB-Dock and PASS, as well as information about
possible areas of their application by biological activity.

Kalit so'zlar: CB-Dock, PASS, biologik faollik, siyanur kislota, ogsil-ligand dokingi.

Knroueswie cnosa: CB-Dock, PASS, 6uonoeuueckue axmusnocmu, yuanyposas Kucioma,
CMBIKOBKA OeNOK-TULAHO.

Keywords: CB-Dock, PASS, biological activities, cyanuric acid, protein-ligand docking.

Raxmadiyeva Sluken Begalievnaning muborak xotirasiga bag'ishlayman. U
UZ menga xalgaro tajriba bilan ishlashni o‘rgatdi. U menga jahon tajribasini chuqur
o‘rganishimni, kimyo fanini ingliz tili bilan o*zlashtirishimni aytgan. S. B.

Raxmadiyevani Alloh rahmatiga olsin. Omin.

I. Kirish.

Oldinroq biz sianur kislotaning mochevina almashingan hosilalarining sintez metodikasi,
kvant kimyoviy hisoblashlari va 1Q spektroskopiyasi hagida nashr etgan edik[1-3]. Ushbu ishda biz
hosilalarning CB-Dock va PASS kabi kompyuter dasturlarida biologik faolligi natijalari hagida
to’xtalib o’tamiz.
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CB-Dock ogsil molekulasining butun bir yuzasi emas, balki uning ko’rsatib o’tilgan
joylarini bevosita doking gilish uchun ishlab chigarilgan. Shuning uchun birinchi navbatda taklif
etilayotgan bog’lanish sohalarini aniglab olish kerak(bo’shliglarni aniglash). Odatda sohadagi
ligandlarning bog’lanishi o’zida katta bo’shligni namoyon etadi, shuning uchun biz bir necha yuqori
sohadagi bo’shliglarni keyingi analiz uchun mos o’lchamdagi bo’shligni tanlab olamiz(bo’shliglarni
saralash). So’ngra birikish markazini hisoblaymiz va tutashish qutisi o’lchamiga mos shaklda
to’g’rilaymiz. Ushbu parametrlar AutoiDock Vina orgali molekulalarni uchma-uch biriktirish uchun
kerak bo’ladi(Markaz va O’lcham). Biriktirish jarayoni tugaganidan so’ng, tutashgan pozalar
reytingiga ko'ra tartiblanadi (Dock va Rerank).

CB-Dock
Cavity detection Cavity sorting Center and Size Dock and Rerank

Number of Calculate f
:;Lg;;::";i;" cavities for | cavity center (%t;zlgnylgans)
u! docking and size orme
Best binding site
Best binding pose

Curvature file
(PDB format) Rerank

— L Covities Adjust docking | | @
< ) box size » Vina

1-rasm. Ligandlarning molekulyar biriktirilishini amalga oshiradigan onlayn CB-Dock
dasturining ish jarayoni

Ogsil-ligand birikmasi bog’lanish va ligandlarga o’xshashligini oldindan bilish uchun katta
migyosda foydalaniladi. Ogsil-ligand birikmasi (CADD) kompyuterda dori-darmon qidirishda
kuchli vosita hisoblanadi. Hozirgi kunda ogsil-ligandlarni ulash o’nlab tijoratlashtirilgan va
akademik vositalari mavjud[3-7]. Ko’pgina biriktiruvchi vositalar ligandning bog’lanish
sohasi(ushbu sohadagi ligandning aylanishi va uzatilishi) uchun energetik holat nugtai nazardan
oldindan yaxshiroq izlash uchun talab etiladi. Bog’lanish sohasi odatda kubik blok shaklida
ko’rsatiladi, shuning uchun uning o’lchami va markazi konfarmatsion tanlovlar uchun bo’shligning
chegaralarini aniglab, aniq docking qilishda hal giluvchi ahamiyat kasb etadi. Dasturning ko’plab
maqgolalarida bog’lanish sohalari keltirilmagan. Berilgan ligand va ogsilning orasida potensial
ta’sirlashuvni aniglash uchun, eng mumkin bo’lgan bog’lanish sohasini toppish va ogsilning butun
yuzasi bo’ylab docking qgilish kerak bo’ladi. Ushbu jarayon bevosita doking deb ataladi[4, 7]. Oddiy
dokingni bevosita docking bilan taggoslaganda, bevosita doking jarayoni ishonchli va bargaror
emas, chunki doking uchun olingan namuna odatda, ma’lum bir sonli tasodifiy gidiruvlar uchun
kattalik giladi. Ammo bevosita doking jarayoni aynigsa noma'lum bog’lanish holatlarida yuzaga
kelishi mumkin bo’lgan o’zaro ta’sirlarni aniglash uchun gimmatli baholanadi [7].

I1. Eksperimental gism.

Sianur kislotaning mono-mochevina almashingan birikmasi sintezi.

Sianur kislotaning 0,001 mol (0,129 g) 50 ml suvdagi suspenziyasiga 0,001 mol (0,06 g)
mochevina go‘shildi. Reaksion aralashmani gaytarma sovutgich ulangan kolbada bir soat davomida
gaynatildi. Reaksion aralashmani 2 sutka xona haroratida goldirildi. Ikki kundan so‘ng cho‘kmaga
tushgan kristallarni filtrlandi, oz migdordagi metanolda, keyin esa atseton va geksanda yuvildi.
Metanolda gayta kristallangan 0,15876 g (84 %) 1-(4,6-diokso-1,3,5-triazinan-2-iliden) mochevina
(L1) mahsulot o‘Ichab olindi va suyuglanish harorati aniglandi (T.suyuq. 252°C).

¢-1-0
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Xuddi shu tartibda sianur kislotaning di-, tri- mochevina hosilalari sintez qilib olindi.

I11. Natijalar va ularning muhokamasi.

Berilgan ligand va ogsil o’rtasidagi bog’lanishni aniglash uchun ogsilning butun yuzasi
bo’ylab doking qilish kerak bo’ladi va bu esa bog’lanish ehtimoli yuqori bo’lgan sohani toppish
usuli hisoblanadi. Bu jarayon esa bevosita doking jarayoni deb ataladi [4,8,10]. Oddiy dokingga
garaganda bevosita doking jarayoni ishonchli va bargaror emas, chunki doking uchun olingan
namuna odatda, ma’lum bir sonli tasodifiy gidiruvlar uchun kattalik giladi. Ammo bevosita doking
jarayoni aynigsa noma'lum bog’lanish holatlarida yuzaga kelishi mumkin bo’lgan o’zaro ta’sirlarni
aniglash uchun gimmatli baholanadi [9,11].

Dokingni gayta ishlash jarayonida ishning holatini ko’rsatadigan indikator paydo bo’ladi.
Jarayon tugaganda (taxminan 3 dagigadan so’ng), web sahifa natijalar bilan yangilanadi. 1-jadvalda
Vina ballari, bo’shliglar o’lchami, doking markazlari va taklif etiladigan bo’shliglardagi o’lchamlar
keltirilgan.

1-jadval
Doking jarayonidan keying natijalar
CyM1 -- 3ij2 CyM2 -- 3ij2

Vina | Cavity Center Size Vina | Cavity Center Size
score | size |y |y, x|y |z score | size |y |y, x|y|z
-124 | 2493 |-10(62| 1 (25|31 |17 -10 | 2493 |-10(62| 1 [25|31|18
-111 | 2380 | 4 [68|28 (26|28 |17 -9.7 | 2380 | 4 |68|28|26|28|18
-11.1 | 1081 |-19(85| 9 (23|17 |17 -94 | 1081 |-19|85| 9 |18|18|18
-10.8 | 1105 | -6 | 67|14 28|23 |17 -89 | 1105 | -6 | 67|14 |28|18 |18
-9.8 | 1206 | 8 |47 1317|1725 -7.9 | 1206 | 8 |47|13|18|18|25

Jadvalda ligandni tanlagandan so’ng, struktura interaktiv 3D grafikalarda tasvirlanadi(2-
rasm).
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CyM1 -- 3ij2 CyM2 -- 3ij2 CyM3 -- 3ij2

2-rasm. Sianur kislotaning mochevina almashingan hosilasining molekulyar dokingidan
keying strukturasi.
Bizning misolimizda, CyM1 ligand uchun Vina balli bilan yugori bog’lanish holati -12,4 ni
tashkil giladi, ammo barcha ligandlar bir-biriga teng bo’lgan bog’lanish bo’shliglariga ega (2493).
CyM2 ligandlari uchun esa Vina balli -10 va CyM3 uchun Vina balli -8,5 ga teng.

Jadval 1
CyM1-CyM3 ligandlari uchun bo’shliq o'lchamlari va vina ballarining giymatlari
CyM1 CyM2 CyM3
Vina Cavity Vina Cavity Vina Cavity
score size score size score size
-12.4 2493 -10 2493 -8.5 2493
-11.1 2380 -9.7 2380 -7.9 1105
-11.1 1081 -9.4 1081 -7.8 2380
-10.8 1105 -8.9 1105 -1.7 1206
-9.8 1206 -7.9 1206 -7.6 1081
Faollik/ Sianur kislotaning mochevina almashingan
Ne Biologik faolligi nofaollik hosilalari
CyM1 CyM2 CyM3
: . Pa 0,683 0,683 0,660
1 Leykopoez stimulyatori [12] P 0,008 0,008 0.010
5 NADPH-peroksidaza ingibitori Pa 0,696 0,696 0,793
[13] Pi 0,028 0,028 0,013
: L Pa 0,858 0,858 0,843
3 | Pterindeaminaz ingibitori [14] P 0.003 0.003 0.003
4 Dimetilargininaz ingibitori P 0,749 0,749 0.825
Pi 0,010 0,010 0,005
5 | Fobik kasalliklarni davolash Pa 0.714 0.714 0.806
Pi 0,070 0,070 0,032

1. Xulosalar
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Biz tomondan hosil gilingan yangi birikmalar kvant-kimyoviy va fizik-kimyoviy usullar
yordamida oldinrog o’rganilgan bo’lib, ushbu magolada ularning biologik faolligi organildi. PASS
onlayn dasturi yordamida biologik faollikni oldindan ko’rish natijalarini ilmiy nashrlarda
eksperimental ravishda aniglangan ma’lumotlar bilan tagqoslash orgali birikmalarning qo’shimcha
biotibbiyot salohiyati to’g’risida xulosalar chigarildi [12-14].

Hoceawarw ceemnoit namamu Paxmaoueeoii Cnyken bezanueenvt. Ona
Ru HAYYUIA MEHA PADOMams MeHcOyHapoOHvim onvimom. Ona ckazana mue y2iyo1éHHO
U3YUUMb MUPOBOU ONBINL U OCEOUMb XUMUIO C AH2UILCKUM A3bIKOM. [a cmuniyemcsa
Annax nao C.b.Paxmaoueeoii. Amuns.

|. BBenenne. Panee Hamu ObUIO OIMyOJIMKOBAaHO METOJIMKA CHHTE3a, KBAHTO-XMMHYECKHE
pacuersl U MK-criekTpockonuss MOYEBHHO 3aMEIICHHOW MPOIYKT IMaHypoBoi kuciotsl [1-3]. B
JTaHHOM paboTe MBI pacCy’JaeM pe3yJbTaThl MPOTHO3a oHNaiH mporpammbel CB-Dock u PASS
OMOJIOTHYECKHE aKTUBHOCTh 3TUX COCIMHEHUIL.

CB-Dock 6b11 pa3pabotaH Juis BBIIOJIHEHHS CIICTIOTO TIOKHHTA B MPEICKa3aHHBIX MECTaX, a
HE Ha Bced moBepxHOCTH Oenka. [losToMy TmiepBBIM mIarom SBISIETCS OOHapyKEHHE
IpeAnoaracMbIX CaiTOB CBsI3bIBaHHs (0OHApY KeHUe MoJiocTeit). [IoCKONbKY CalThI CBSI3bIBAHUS
JUrasaa oObIYHO MPEJCTAaBISAIOT COOOW Oojee KPYIHBIE IMOJIOCTH, MBI BBIOMPAEM HECKOJIBKO
BEPXHHUX TOJIOCTEH B COOTBETCTBHH C Pa3MEPOM IOJIOCTH JJIsl JalbHEHIIero ananm3a (COpTHPOBKa
MoJIoCTeil). 3aTeM MBI BBIYHMCISIEM IICHTP CTHIKOBKH W KOPPEKTHPYEM pa3Mep CTBHIKOBOYHOM
KOPOOKH. DTH MapaMeTpbl HEOOXOAMMBI JIIsl CTHIKOBKH MOJEKys ¢ momoinsio AutoDock Vina
(entp u Pa3mep). [locne 3aBepiueHus: MpoIEcca CTHIKOBKH CBS3aHHBIC TTO3bI PAHKHPYIOTCS B
coorBeTcTBUM ¢ oueHkor creikoBku (Dock and Rerank). Ilepsas xondopmanusi cumraercs
HaWJIy4dllled II030M CBS3bIBAHMS, & COOTBETCTBYIOIUMM CAaWT SBISAETCA ONTHUMAJIbHBIM CAUTOM

CBSI3BIBAHMSI IS 3ampammBaeMoro auranaa. Ha 1-pucynke mokasan pabounii mpouecc CB-Dock.

CB-Dock
Cavity detection Cavity sorting Center and Size Dock and Rerank

Number of Calculate
‘;:Lg;;::g:i;n cavities for H>| cavity center (‘I‘QA‘:’EI;‘?:—:‘QOZS)
docking and size m
A
Best binding site
Best binding pose
Sort
A
Curvature file
(PDB format) RCFEII
— CTieS Adjust docking | | AutoDoc
box size > Vina

1-puc. Pabouun npouecc onnaiin npozpammy CB-Dock, evinonnsarouuit monexynapueotii
CMbIKOGKY IUZAHO08

CThIKOBKa OEITOK-JIUTaH I ITUPOKO UCTIONB3YETCs TS MPEACKa3aHusl CIOCOOOB CBS3bIBAaHUS

u cpoactBa nuraHaoB. CTHIKOBKAa OENOK-TUTAHJ SBISETCS MOIIHBIM HHCTPYMEHTOM IS
komrbioTepHoro moucka JekapctB (CADD). B Hacrosimee Bpemsl CYIIECTBYIOT JICCATKH
KOMMEPUYECKHX U aKaJeMUICCKUX HHCTPYMEHTOB JUIsl JOKUHTA Oenok-nurann [3-7]. bonbmmHCcTBY
HHCTPYMEHTOB CTBIKOBKH TpeOyercsi 007acTh CBS3bIBAaHUS JMraHAa (BpalleHHE W TPaHCIISIUS
JUTaHIa B 9TON 00IacTH) 3apaHee s HOMCKa HanboJsiee OIaronprusTHOTO ¢ TOYKHU 3PSHUS SHEPTUH
pexxuma cBsi3piBaHusl. O0IACTh CBA3BIBAHUS OOBIYHO TPEJCTABICHA B BUAEC KyOMYeCKOro OJoka,
MO3TOMY €€ pa3Mep U IEHTP UMEIOT pellaroiiee 3HAYCHHUE JII1 TOUHOW CTHIKOBKH, MMOCKOJILKY OHU
OTIPECISIOT TPAHMIBI TMPOCTPAHCTBA KOHGOPMAIMOHHONW BBIOOPKM. BO MHOTHX CTaThsIxX
Journal of Chemistry of Goods and Traditional Medicine, Vol. 1, Iss. 3 86
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NPUIOKEHUH 00JacTH TPUBA3KM HEU3BECTHBL. UTOOBI HMIACHTU(UIMPOBATH MMOTEHIMAIbHBIC
B3aMMO/ICHCTBHS MEXIY aHHBIM OCTKOM U JIMTAaH0M, HEOOXOAMMO BBIMOJHUTH JOKUHT Ha BCEi
MOBEPXHOCTU Oenka, 4ToObl HAWTH Hamboyiee BEPOSATHBINM CIOCOO CBSA3BIBAHMSA. DTOT MPOILECC
Ha3bIBACTCS CIIETBIM JTOKHUHTOM [4, 7]. [To cpaBHEHHIO ¢ OOBIYHOM CTHIKOBKOM, CJieTasi CTHIKOBKA
MeHee HaJle’KHa M cTaOMIIbHA, TOCKOJIBKY MTPOCTPAHCTBO JJISI CTHIKOBKH OOBIYHO CITUIIIKOM BEJIHUKO
IUISL IOCTaTOYHOU BBIOOPKH C MCIIOJIB30BAHUEM OIPAaHHMUYEHHOT'O YHMCIIA CIyYalHBIX MOMCKOB. Tem
HE MEHee CIIENON JOKMHI OCOOEGHHO IIEHEH Uil OOHApy>KEHHUS HEOXKUJIaHHBIX B3aUMOJICHCTBHH,
KOTOPBIC MOTYT IPOUCXOIUTH B HCHJCHTU(PHUIIUPOBAHHBIX PEXKUMaX CBSI3bIBaHMUs [7].

1. JkcnepuMeHTAILHASI YACTH

Cunme3 MOHO-MOUEBUNHO 3AMEUICHHOU HPOOYKI UUAHYPOBOU KUCIOMbL.

K cycnensun 0,001 momns (0,129 1) umanypoBoit kucinotsl B 50 ma Boge modaswmnu 0,001
moib (0,06 r) MmoueBrHA. PeakIIMOHHYIO CMECh KHILSITHIM B TEYCHUE OJTHOTO Yaca. PeakmoHHYIO
CMECh OCTAaBWJIM B TeUEHHE 2 CYTOK IpU KOMHATHOW Temreparype. Uepe3 2 CyTOK BBINABIIUE
KPUCTAUTIBl OT(QMIBTPOBBIBAIH, TMPOMBIBAM HEOOJBIIMM KOJHMYECTBOM METAHOJA, alleToHa M
rekcanoM. [locie nepekpucrauzanuu U3 metanona noayqwiu 0,15876 r (84 %) 1-(4,6-nmuokco-
1,3,5-TpuazuHaH-2-uiKIeH) MOYCBUHA (LY) ¢ T. mas. 252°C.

NH,
0 O)\N
HN NH + HN NH
—_—
HyN NH,
o) N o) o) N o
H H

AHAJIOTUYHO CUHTE3MPOBAHBI U-, TPU- MOYEBHHO 3aMELICHHBIX MPOAYKTOB IIMAaHYPOBOM
KHCJIOTHI.

I11. Pe3yabTaThl M NX 00CyXK/IeHUE

YroObl MAeHTH(PUINPOBATh NOTCHIIMAILHBIE B3aUMOJCHCTBUS MEXIY JaHHBIM OCJIKOM U
JUTAHIOM, HEOOXOIUMO BBITIOJIHUTE JOKHHT Ha BCEU MOBEPXHOCTH O€IlKa, YTOOBI HAWTH Hanbolee
BEPOSATHBIN CIOCOO CBSI3BIBAHUS. DTOT MPOIECC HasbiBaeTcs ciienbiM jgokunrom [4,8,10]. Tlo
CpaBHEHHIO C OOBIYHON CTBIKOBKOH, cjemnasi CTHIKOBKAa MEHEE Ha/IeKHa U CTaOWIIbHA, TIOCKOIBKY
IPOCTPAHCTBO JJISI CTHIKOBKM OOBIYHO CIIMIIKOM BEJIMKO JJIsl JIOCTaTOYHOM BBIOOPKU C
UCTIOJIb30BAHUEM OTPAHUYCHHOIO YHCIIA CIy4YaiHBIX MOHMCKOB. TeM He MeHee CIEHON JTOKHHT
0COOEHHO TIIeHEH Ui OOHAapy>KEHHsS HEOXHJAHHBIX B3aUMOACUCTBHUM, KOTOpbIE MOTYT
NPOKUCXOUTH B HEHJICHTU(PHIIUPOBAHHBIX peXHMax cBsi3biBanus [9,11].
Bo Bpemst 00pabOTKH CTHIKOBKHU TMOSIBIISIICS MHIUKATOP BBIITOJHEHHS, TOKA3bIBAIOIINI COCTOSHUE
3aganus. Korma oOpaboTka Obiia 3aBepiicHa (MpUMEPHO 4epe3 3 MUHYTHI), BeO-CTpaHuIla ObLia
oOHOBJIEHA ¢ pe3ynbTatamu. B Tabmuine 1 nepeuncnenst 6awibl Vina, pasMepsl NOJIOCTEH, EHTPHI
CTBIKOBKH M pa3Mephbl MpeIoaraeMbIX MoJOCTEH.

Tabnuya 1
Pe3lebmambl nocie 3aeepuienus CmuKo6Ksl
CyM1 -- 3ij2 CyMz2 -- 3ij2
Vina | Cavity Center Size Vina | Cavity Center Size
score | size | yiz|x|y|z score | size | ylzlx|ylz
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-12.4 | 2493 |-10(62| 1 |25|31 |17
-11.1| 2380 | 4 [68|28|26|28 |17
-11.1| 1081 |-19(85| 9 |23|17 |17
-10.8 | 1105 | -6 |67 14|28 |23 |17

-9.8 | 1206 | 8 |47 13|17 |17 |25

Traditional Medicine

-10 | 2493 |-10|162| 1 |25|31 |18
-9.7 | 2380 | 4 |68|28|26|28 |18
-94 | 1081 |-19|85| 9 |18|18 |18
-89 | 1105 | -6 |67 1428|1818
-7.9 | 1206 | 8 |47|13|18|18 |25

[Tocne BbIOOpa nuranga B TaOIHUIE CTPYKTYpa BU3yalM3UpyeTCs B MHTEpakTHBHON 3D-
rpaduke (2-puc).

CyML1 -- 3ij2

CyM2 -- 3ij2

CyM3 -- 3ij2

2-puc. Cmpoenue nocne MoaeKyIAPHON OOKUH2A MOYEEUHO 3AMEU|EHHbIX NPOOYKIMOE
UUAHYPOGOIL KUCTIOMbL U
B Hamewm mpumepe BepXHHIA COCO0 CBsi3bIBaHUS ¢ oleHKoN Vina s nuranga CyM1 -
12,4, HO y BCEX JIMTaHI0B TIOJIOCTh CBA3BIBAHUS paBHA K IpyT npyry (2493). A mis nurangos CyM?2
6asl Vina paero -10 u CyM3 6amnsr Vina pasho -8,5.

Tabnuya 1
3nauenue pasmepot nonocmeii u 6annwvt Vina ons auzanoos CyM1- CyM3
CyM1 CyM2 CyM3
Vina Cavity Vina Cavity Vina Cavity
score size score size score size
-12.4 2493 -10 2493 -8.5 2493
-11.1 2380 -9.7 2380 -7.9 1105
-11.1 1081 -9.4 1081 -7.8 2380
-10.8 1105 -8.9 1105 -1.7 1206
-9.8 1206 -7.9 1206 -7.6 1081
AKTHBHOCTS/ MoueBuHO 3aMemeiHHLIX IIPOAYKTOB
Ne |  buonorunuyeckue akTUBHOCTb HeakTHBHOCTS LMAHYPOBOU KUCIIOTHI
CyM1 CyM2 CyM3
. Pa 0,683 0,683 0,660
1 | Crumynsrop neiikornod3a [12] P 0,008 0,008 0.010
2 Pa 0,696 0,696 0,793
Journal of Chemistry of Goods and Traditional Medicine, Vol. 1, Iss. 3 88




Journal of Chemistry of Goods and

Z Traditional Medicine
J Chem Good Trad Med, Volume 1, Issue 3, 2022 Traditional Medicine
Nurudurop NADPH- P 0028 0028 0013
nepokcuaassl [13] ! ’ ’ ’
3 Wurudurop Pa 0,858 0,858 0,843
nTepuHae3aMuHasbl [14] P; 0,003 0,003 0,003
4 WNurudurop Pa 0,749 0,749 0,825
JTMMETUIIAPTUHUHA3BI P; 0.010 0.010 0.005
5 Jleuenne poduueckux Pa 0,714 0,714 0,806
paccTponcTs Pi 0,070 0,070 0,032
1V. BeiBOABI

Hamu panee ObuM M3y4YeHBI MOJyUYE€HHBIX HOBBIX COEAMHEHHH KBAHTOBO-XMMUYECKUMU H
du3HKO-XUMHUYEeCKUMH MeToiamH [1-3], B JaHHOM cTaThe N3ydeHo UX Ouosorudeckue cporctna. C
NOMOINbI0 OHJaH mporpamme PASS cnenanu BBIBOABI O  JONMOJHHUTEIBHOM MEAUKO-
OMOJIOTHYECKOM  IOTEHIMAlle COCJMHEHUH IyTeM CpaBHEHUS pE3yJbTaTOB IPOrHO30B
OMOAaKTUBHOCTH C JAHHBIMH, ONPEACICHHBIMH dKCIIEPUMEHTAILHO B HAYYHBIX MyOnuKamsax [12-

14].

I dedicate to the bright memory of Rakhmadieva Sluken Begalievna. She taught
En me how to work with international experience. May Allah have mercy on S.B.
Rakhmadieva. Amen.

I. Introduction

Previously, we published a synthesis technique, quantum chemical calculations and IR
spectroscopy of a urea-substituted cyanuric acid product [1-3]. In this paper, we discuss the results
of the prediction of the CB-Dock and PASS online programs, the biological activity of these
compounds.

CB-Dock was designed to perform blind docking at predicted locations, rather than on the
entire surface of the protein. Therefore, the first step is to detect the intended binding sites (cavity
detection). Since ligand binding sites are usually larger cavities, we select several upper cavities
according to the size of the cavity for further analysis (cavity sorting). Then we calculate the docking
center and adjust the size of the docking box. These parameters are necessary for joining molecules
using AutoDock Vina (Center and Size). After the docking process is completed, the associated
poses are ranked according to the docking score (Dock and Rerank). The first conformation is
considered the best binding position, and the corresponding site is the optimal binding site for the
requested ligand. Figure 1 shows the CB-Dock workflow.

CB-Dock

Cavity detection Cavity sorting Center and Size Dock and Rerank

Number of Calculate
Tagsrrrten) | comiestor ol coviy comer | | Quvtond
- docking and size o
Best binding site
Best binding pose.
Curvature file

(PDB format) Rerank

Adjust docking | |
box size
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Fig.1. Workflow online CB-Dock program performing molecular ligand docking

Protein-ligand coupling is widely used to predict ligand binding and affinity. Protein-ligand
docking is a powerful tool for computer-assisted drug discovery (CADD). Currently, there are
dozens of commercial and academic tools for protein-ligand docking [3-7]. Most docking tools
require a ligand binding region (rotation and translation of the ligand in this region) in advance to
find the most favorable binding mode in terms of energy. The binding region is usually represented
as a cubic block, so its size and center are crucial for accurate docking, since they define the
boundaries of the conformational sampling space. In many application articles, the binding areas
are unknown. In order to identify potential interactions between a given protein and a ligand, it is
necessary to perform docking on the entire surface of the protein in order to find the most likely
binding method. This process is called blind docking [4, 7]. Compared to conventional docking,
blind docking is less reliable and stable because the docking space is usually too large for sufficient
sampling using a limited number of random searches. Nevertheless, blind docking is especially
valuable for detecting unexpected interactions that may occur in unidentified binding modes [7].

I1. The experimental part

Synthesis of mono-urea substituted cyanuric acid product.

0.001 mol (0.129 g) of cyanuric acid was added to a suspension of 0.001 mol (0.129 g) of
urea in 50 ml of water. The reaction mixture was boiled for one hour. The reaction mixture was left
for 2 days at room temperature. After 2 days, the fallen crystals were filtered out, washed with a
small amount of methanol, acetone and hexane. After recrystallization, 0.15876 g (84%) of 1-(4,6-

dioxo-1,3,5-triazinane-2-ylidene) urea (L1) with T. plav was obtained from methanol. 2520C.
NH
O)\N
J\

O |
)J\ o )\
NH + NH
H
N o} o}
H

PO

Similarly, di-, tri-urea substituted cyanuric acid products were synthesized.

I11. Results and discussion

In order to identify potential interactions between a given protein and a ligand, it is necessary
to perform docking on the entire surface of the protein in order to find the most likely binding
method. This process is called blind docking [4,8.10]. Compared to conventional docking, blind
docking is less reliable and stable because the docking space is usually too large for sufficient
sampling using a limited number of random searches. Nevertheless, blind docking is especially
valuable for detecting unexpected interactions that may occur in unidentified binding modes [9,11].
During the docking processing, a progress bar appeared showing the status of the task. When the
processing was completed (after about 3 minutes), the web page was updated with the results. Table
1 lists the Vina scores, the dimensions of the cavities, the docking centers and the dimensions of the
intended cavities.

N
H

Table 1
Results after the docking is completed
CyM1 -- 3ij2 CyM2 -- 3ij2

Center Size Center Size
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Vina Ca_vity X|ylz|X|y]|z
score | size

-12.4 | 2493 |-10(62| 1 |25|31|17
-11.1 | 2380 | 4 |68|28|26|28 |17
-11.1 | 1081 |-19(85| 9 (23|17 |17
-10.8 | 1105 | -6 |67 |14 |28|23 |17
-9.8 | 1206 | 8 |47 1317|1725

Traditional Medicine

Vina Ca_vity x|ylz|x|y|z
score | size

-10 | 2493 |-10(62| 1 [25|31|18
-9.7 | 2380 | 4 |68|28|26|28|18
-94 | 1081 |-19|85| 9 |18|18|18
-89 | 1105 | -6 | 67|14 |28|18 |18
-7.9 | 1206 | 8 |47|13|18|18|25

After selecting the ligand in the table, the structure is visualized in interactive 3D graphics (Fig. 2).
CyM1 -- 3ij2

CyM2 --

3ij2

CyM3 -- 3ij2

Fig.2. Structure after molecular docking of urea substituted cyanuric acid products

In our example, the upper binding method with a Vina score for the CyM1 ligand is -12.4,

but all ligands have a binding cavity equal to each other (2493). And for CyM2 ligands, Vina scores
are -10 and CyM3 Vina scores are -8.5.

Table 1
The value of cavity sizes and Vina scores for CyM1- CyM3 ligands
CyM1 CyM2 CyM3
Vina Cavity Vina Cavity Vina Cavity
score size score size score size
-12.4 2493 -10 2493 -8.5 2493
-11.1 2380 -9.7 2380 -7.9 1105
-11.1 1081 -9.4 1081 -7.8 2380
-10.8 1105 -8.9 1105 -1.7 1206
-9.8 1206 -7.9 1206 -7.6 1081
. . . - Activity/ | Urea Substituted Cyanuric acid products
Ne Biological activity Inactivity CyM1 CyM2 CyM3
o Pa 0,683 0,683 0,660
1 Leuk timulator [12 . ' '
eukopoiesis stimulator [12] 2 0.008 0.008 0.010
2 | NADPH peroxidase inhibitor [13] Pa 0,696 0,696 0,793
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Pi 0,028 0,028 0,013
. . L Pa 0,858 0,858 0,843
3 | Pterine deaminase inhibitor [14] P 0.003 0003 0003
4 Dimethylarginine inhibitor Pa 0,749 0,749 0,825
Pi 0,010 0,010 0,005
5 | Treatment of phobic disorders Pa 0.714 0,714 0,506
Pi 0,070 0,070 0,032

IV. Conclusion

We have previously studied the obtained new compounds by quantum chemical and physico-
chemical methods [1-3], in this article their biological properties are studied. Using the PASS online
program, conclusions were drawn about the additional biomedical potential of compounds by
comparing the results of bioactivity predictions with data determined experimentally in scientific
publications [12-14].
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