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SYNTHESIS OF THE QUATERNARY AMMONIUM SALT OF NICATINAMIDE
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AND THE STUDY OF ITS PROPERTIES
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B craThe n3y4eHO CTpOCHHUE aMMOHHMITHOW COJTM HUKOTHHAMU/IA C TIOMOIIBIO TIPOU3BOICTBEHHBIX, (DU3UKO-XUMUYC-
CKHMX METOAOB uccieqoBanus. CTpoeHre NOJIYyYEeHHOIO0 OPraHUYECKOTO COEAMHEHUs, COAEPKAIIEr0 TPETHUHYIO aMMO-
HUEBYIO TpPYIIy, NpOaHaIu3upoBaHo ¢ wucnosb3oBanueM HMK-cnexkrtpa u cnexkrtpoB IIMP. CunTezupoBan XJjiopupa
Oyrunanerata (B-amuno) mupuarHaa ¢ BeixogoM 75%. [MoBepxHoctHoe HaTsokenue [TAB nccnenoBanu Mmetonom Pebun-
nepa. Oprann3oBaHHOE MOBEPXHOCTHO-aKTUBHOE BEIIECTBO AUCCOIIMUPYET B BOJIE M 0Opa3yeT kaTuoH. [Ipeanonaraercs,
YTO ATOT KaTHOH OCEJAET B MMPOCTPAHCTBAX CTPYKTYPHI BOJBI C YTIAEPOIAHBIM PAIUKAIOM M MPUBOAUT K CTPYKTYpPE BOJBI.

Bu6muorpaduueckoe omucanue: 3okuposa H.T., Xasparkynosa C.M., Kacumosa M.5. CUHTE3 YETBEPTUYHOM
AMMOHUUHBIM COJIM HUKATUHAMUJA Y U3YUEHUE EE CBOUCTB // Universum: Xumus U GHONOTHS :
9NEKTPOH. Hay4H. KypH. 2022. 11(101). URL: https://7universum.com/ru/nature/archive/item/14503
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ABSTRACT
The article studied the structure of the ammonium salt of nicotinamide using industrial, physico-chemical research
methods. The structure of the resulting organic compound containing a tertiary ammonium group was analyzed using the
IR spectrum and PMR spectra. (B-amido) pyridine butyl acetate chloride was synthesized in 75% yield. The surface
tension of the surfactant was studied by the Rehbinder method. The organized surfactant dissociates in water and forms
a cation. It is assumed that this cation settles in the spaces of the water structure with a carbon radical and leads to the

structure of water.

KaroueBble ciioBa: xiopodopM, alleToH, AMSTUIOBBIN 3(pHp, HUKaTHHAMKIA, OSH3MI XJIOpuI, OyTuianerar (B-aMuao)

NnUupuarHa XJI0puma.

Keywords: chloroform, acetone, diethyl ether, nicatinamide, benzyl chloride, butyl acetate (B-amido) pyridine chloride.

BBeagenne. I13BeCTHO, UTO OPraHUYECKUE COEIUHE-
HUS, COJCPIKAIIHe YeTBEPTUIHYIO0 aMMOHHIHYTO TPYIITY
C aHTHXOJHMHAICTEPA3HBIMH CBOMCTBaMH, KaK MPO3CPHUH,
SIBIISIFOTCST KpallHE pEAKUMHU M JOPOTUMU JIEKapCTBEH-
HBIMH cpeicTBamMu. Beib CUHTE3 OpraHu4ecKuX Coeu-
HEHUH, coAep)KaluX OPraHUYECKYI0 YETBEPTHUHYIO
aMMOHMIHYIO I'PYyIILy, SBJISETCS aKTyalbHOHN 3azauei
B oOyacté xuMuu U ¢papmauestuku [1]. B Menuuune
COEIMHEHUS], COIEpPrKaIllie YETBEPTHUHYI0 aMMOHHUIHYIO
TPYTIITy, OTHOCSTCS K BEIIECTBAM C aHTHXOJIHACTEpa3-
HbIM zieficTBueM [2]. Crenyer OTMETUTb, YTO COETUMHEHUS,
colleprKamie YeTBEPTHYHYI0 aMMOHHWHYIO TPYIILY,
TaKXKe MPOSABISIOT MPOTUBOBOCIIATUTEIIBHEIC CBOICTBA.
CHHTE3 YeTBEpPTUIHBIX aMMOHHITHBIX COJICH HUKaTHHA-
MHUIa U M3YYCHHE UX (U3UKO-XMMHYCCKHUX CBOMCTB
SIBJISIETCS] OJJHOM M3 aKTyalbHBIX 3a7ad.

S
L WNH,

N

+ NaOH

[Tocne GpopmupoBaHus yBIaKHEHHOW MacChl BOJISI-
Hyl0 6aHIO HarpeBanu B uHTepBale Temneparyp $0-85°C.
OIHOBpEMEHHO 3aITyCTHIIN XOJIOAWIBHUK, YCTAHOBIICH-
HBIN B KOJIO€. Peakiist mpojomkanach B TCUCHHH 3 YacoB,
00pa30BaBIIYIOCS TBEPAYIO KPHCTAITHYECKYIO Maccy
JBaXKAbl MpoMbIBAIM B 350 M1 aneroHa. OYMILEHHBIH
MPOAYKT BEICYIIMIH B pedprkepaTopHOM IpudOpe,
BBICYIIMBAIONIEM B IAPKYJIHPYIOMEM TOTOKE TOPSIIETO
BO3/yXa IpH TeMnepatype 55-60°C. Beixos ueTBepTHY-
HOM aMMOHHWITHOHN COJIM cOCTaBUI 75% 10 CpaBHEHHUIO C
teopueid. IlomyueHHas coib HMMEET CBETJIO JKEITYIO
OKpacKy, MOPOIIKOOOpa3Has, ¢ XapaKTepHbIM (MHUHIATb-
HBIM) 3aI1aXOM, paCTBOpUMa B BOJIE, HO HE pacTBOpUMa
B OPTaHMYECKUX PACTBOPUTENSAX (OCH30J, TUITUIOBBIN
a¢up, xnopodopm u ameton). OmnpenencHue XJiopa,

- C’-f}o + . zf——o
[:i;;r’\NHz ChCHy ™ Clcgng == | I __T S, i

N

::::—

Matepuanabl u MeToabl. CHHTE3 YeTBEpPTUIHOU
aMMOHHUMHOM COIM HUKOTMHAMHKIA: AN CHHTE3a HC-
MIOJTb30BaIN OCH3MIIXJIOPH, aMHJ HUKOTHHOBOM KHC-
JOTBl M pacTBOpUTENH (BOJa, XJIOpodopMm, alerToH,
JUATHIOBBIH dup u Oenzon). [yist cuHTe3a OEH3MI XJI10-
pUI HUKOTUHAMM/IA U YETBEPTUYHON aMOHUNHOW COJIU
B3sUIM M3MepeHHbIH B irmuaape 15 mi (0,12 Moie) 6eH3un
xyopua, 12,2 t (0,1 Monb) HUKOTHMHAMUJI, TOMECTHIIN
B TPEXTOPJIYIO KPYIJIOJOHHYIO KOJIOY, YCTaHOBIICHHYIO
Ha BOASHYIO OaHIO M MEPEMENIMBAIN C IOMOIIBIO
3JEKTPUIECKON MEIIANIKH.

c-0
\
ONa +NH
3

nepemrenaniero B vorHoe cocrosiaue: 0,01 r moxyden-
HOTO TPOJYKTa, MOMECTHIH B NMPOOHPKY, PaCTBOPUIH
B 5 MJI JUCTHIUITMPOBAHHOW BOJBI, MMPHOABMIIN 2 KaIlTH
2% pactBopa AgNO3, oOpa3oBaiicst Oemblii 0canoK:

CI+AgNOs=AgCl | +NOg

Omnpenenenne aMuia B HUKOTHHAMUIHOW TpyIIIE:
I ompenenenuss k 0,1 T mpoaykra mpuOaBuim 2 MII
0,1 mn pactBopa NaOH u Harpesasu, 10 HOSBICHHS 3a-
naxa ammuaka [4]. Ctpykrypa Oyrunanerara (B-amuzo)
MUpUANHXIIOpUAa OblTa moaTBepxkaeHa [IMP criekrpo-
CKOIMMMYCCKUM aHAJIN30M II0 CTPYKTYPC HUKOTUHaAMUA.
Hccnenyemas peakiyst mpoTeKaeT Mo eIy oIien cxeme:

GO
N cl
| 0
CH.,— C~

2 C,Hg
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CormacHo JuTEpaTypHbIM JAaHHBIM, MPOAYKT, MOINY-
YEHHBIH B pPe3yNbTaTe CHHTE34, IOJDKEH 001a1aTh IPOTH-
BOMHKPOOHBIMH CBOICTBaMH.

Pe3ysnbTaThl 1 UX 00cy:kaAeHus. 3yuenue pusmde-
CKMMH METOJIAMH HCCIIEIOBaHMS CTPOCHHS YeTBEPTUYHON
comu HukotuHamuaa: UK - u TIMP-criekTpbl n3yyanu Ha
npubopax Specord-IR-75 u UNITY Plus 400 (Varian),
OIIPEIEISIONIMX CTPOCHHE OPraHMYECKOr0 COCANHEHUS,
COJIEpIKAIllero 4eTBEPTUYHYI0 aMMOHHEBYIO TpYIITy, B
nuanasone 4000-400 cmt. UK-CrieKTp CHHTE3MPOBaHHBIX
coneii 6bu1 oNyueH B auanasone 400-4000 cm? Bhopme
TaleTKn ¢ OPOMHUCTBIM KaJMeM Ha CIICKTPOMETPE MapKH
Avatar 360. OmpeznerneHs! criennpUIeCKIe MOIOCH MOTII0-
menus B MK criekTpe nosy4eHHON cOIM 4YETBEPTUUHOIO
aMMOHus. B ToMm umcne: ObUTM ONpeneNieHbl BaJCHTHbIC
xone6anus CH2 rpynmst npu 2848cm?, mpu 2984 cm-1 Ba-
nenTHble Kosebanns CH3 rpynmsl, npu 1216 cm™ panent-
Hble Konebanust C-O cBs3U KapOOKCHIIBHBIN IPYIIIBL, TIPU
1702 cM BanentHble KonmeGamus C=O cBs3u, Ipu
2689 cm! BasneHTHBIE KONEOAHMsS CBOMCTBEHHOW CBA3M
MPUCOEJMHEHHONM K aTOMy a30Ta KHCJIOTHOTO IPOTOHA

» )

80

75

70

65

NH+, npu 3130-3276 cm™ BanenTHbIE Konebanus CBOOOI-
Ho# rpymmsl NH2 k KoTOpoit He IPHCOeTNHEH KUCIIOTHBIA
TIPOTOH.

[purorosmens! 0,1; 0,05; 0,025; 0,00625 MomsapHBIE
PacTBOPBI KOJUIOUTHOTO TTOBEPXHOCTHO-aKTUBHOTO BEIIIe-
cra (ITAB). VX moBepxHOCTHOE HaTsDKeHHE (G) OBLIO
u3y4yeHo MetonioM Pebunmepa. Jlns onpenenenus mocro-
SIHHOTO Ipr0Opa B Ka4eCTBE HCIBITYEMOT0 pacTBopa Obliia
B3AITA JKHJKOCTb C M3BECTHBIM MOBEPXHOCTHBIM HATSDKeE-
HHEM: pacTBOp - JUCTWIIMpOBaHHas Boja (c=72,75
spr/em? uma 0,725 w/m 25°C). Tlo pesynbTaTam sKcIepH-
MeHTa, crioco0HOCTh [TAB cHIDKaTh MOBEPXHOCTHOE HATSI-
XKEHHE BOJBI 3HAYMTEIBHO BO3PACTACT C YBEIHMICHHEM
ruApPOo(OOHOCTH aIleTaTHOTO PAJNKalia, a TAKKe C yBEIH-
YEHHEM KOJIMIECTBA PACTBOPEHHOTO BEIIECTBA B UHHALIC
00BeMa BOIIBL.

H3BecTHO, 4TO yMEHBILICHHE TTOBEPXHOCTHOTO HaTSI-
JKeHus1 BojIbI oAl AerictBueM [TAB mpoucxoaut uz-3a aj-
copbrmu Moniekyn [TAB Ha rpanuie >xuakocts-ras [3],
MPOSIBIIEHHEM JByMepHOro napieHus Ac=c0-c, T.e. pa3-
HULICH NOBEPXHOCTHOIO HATSKEHUS YHUCTOIO PACTBOPHU-
tenst (60) U MOBEPXHOCTHOTO HaTsKeHHUs pacTBopa [IAB
(o) Ha rpanuIe ypoHeii (Puc.1).

60

0 0,01 0,02

0,03

&
v

0,06 C

0,04 0,05

Pucynox 1 3asucumocmeo ROBEPXHOCMHO20 HAMANCCHUA OM KOHUenmpauuu

Ilo pacyeram yBenmuueHHe 3HAUEHHS G COCTABUIIO
4x10%3 /M2 D10 CBUJIETENLCTBYET O TOM, YTO 3aBUCH-
MOCTh TIOBEPXHOCTHOTO JaBJICHHS HCCIEIYEeMOTrO pac-
TBopa I[IAB  OT MOJeKyJIsipHOH  Macchl  €ro

-3 2,5 -2

lge C

romoJioruieckoro psia, cM=f(m) c M=fxM Gyner nps-
MOJIMHEHHOM. DTy CBSI3b MOKHO BBIPA3UTh YPaBHEHHUEM
niepBoro nopsinka (Puc.2).

80

)}

75

70

65

Pucynox 2. I'paghuk 3aéucumocmu no6epxHoCmHo20 HAMANCEHUA
OM 102aPUPMUYECKO20 BbIPAINCCHUA KOHUECHMPAUUU
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ITo murepatypHbiM maHHBIM [4], m3ydaemoe ITAB
JIICCOLIMUPYETCS B BoJie 00pa30BaB IPU 3TOM KOMILICKC-
ub1ii kKatrod [ROOCCH2C5HSNC=0(NH2)]+.

MOXHO TPEaoNIOKUTh, YTO ITOT KATHOH OyAeT
MIPUCOCIUHEH K CTPYKTYPE BOJIBI YITICPOIHBIM PaIUKAIIOM
1 00pasyeT NpOayKT B CTPYKTYPE BOJBI. DTO CBS3aHO
¢ 00pa3oBaHUEM BOJOPOIHON CBSI3U C PaIHKAILHBIMU
MPOTOHAMHM BOJBI. ITO B CBOIO OYCPEb, MPEMATCTBYET

CHuCcOK IUTEpPaTyphbI:

MOCTYIATEILHOMY IBHXEHHUIO BOJBI, PECTPYKTYPUPYET
cucreMy Boja - [IAB 3a cuet cBsI3pIBaHUS BOJBI (THIPO-
(hoOHOE B3aUMOCHCTBHIE) U 00PA3yIOTCS MHULICILTHL.

3akiaoyenue: C HCMOTB30BaHHEM  (HU3ZHKO-
XMMHUYECKHX METOIOB HCCIICAOBaHUS IPOBEAEH CHHTE3
Oytunauerara (b-aMuI0)TMPUANHA XJIOPUIA C BBIXOIOM
75% 1 u3ydeHa ero CTpykTypa.

1. A.H. Bensena. ®usnueckas u kosutongaas xumus:  DOTAP-Menna.- 2010.-704 c.

2. 3oxuposa H.T., AzamxonoBa J[. «CHHTE3 4eTBEpTHYHBIX AaMMOHHUEBBIX COJICH HUKaTHHAMHIa» (MaTepuainsl Tpaau-
oHHOW 70-i1 Hay4HOH KOH(EpEeHINH CTYAEHUYECKOTr0 HayYHOT0 0011ecTBa, mocesimeHHoi 100-neTnto co aHs poxk-

nenus mpodeccopa MLA. Asuzosa. T. 2013 r.— B-130-131).

3. 3oxmposa H.T., AMunoB.C.H., AsumoBa.b.)K “HukarnHaMUIHUHT TYPTIaMYd aMMOHHUH Ty3JIapUHUHT OJHHUIIN Ba
xoccanapunu ypraaumr” VaTepHayka Haydrsii sxypHar.-Mocksa.-2019. Ne25 (107).C. 54-56.

4. 3oxmpona H.T., Xa3parkynosa C.M., babaxonosa M.I'. “HuxoTiHAMAA TYPTIAMYN aMMOHHUH Ty3HHHU (PH3UK-KUMEBUI
TaJKUKOT YCyJUIapH €paaMuza Ty3WIUIINHN ypraaum”’. Kommo3umon Matepuaniap xypHauu.-Tomkent,-2021.-

Ne2. 221-222 6etnap.
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AHHOTAIIAS
CHHTE3MpPOBaH METOJ [HA30TUPOBAHMSA PEAKIUH (EeppPOLECHKApOOHOBON KHCIOTHI C JAWMETHIMOYEBHHOM.
IMonyuennsiii N'-metunon-N (1°-kap6okcudeppoieHUIKapOoKcaMuI) UCCIIEA0BAIN METOI0M TOHKOCIOWHON XpOMaTO-
rpadun. CTpyKTypy NMOIYy4EHHOTO COeIMHEHUs omnpenessuim ¢ nomotnsto MK-cniekrpockoru. J{okazano, 4to BOgopacTso-
pumbie comu N'-merminon-N (1'-xkapGokcudeppouerunnkapbokcamuia) 00Iaal0T BEICOKAMH OHOCTHMYIHPYOAME
CBOWMCTBaMH IIpU BbIpallluBaHUN CEIBCKOX03IMCTBEHHOM OPpOAYKIIUH.
ABSTRACT
Synthesis of ferrocencarboxylic acid, one of the most important compounds of ferrocen, by the method of
diazotization of the reaction with dimethyl urea was carried out. The individuality of the synthesized compound was
examined by thin-layer chromatography and its structure was studied using IR spectra. Water-soluble salts of N*-methylol-N
(1"-carboxyferrocenyl carboxamide) can be used as a promising biostimulator in the cultivation of agricultural products.

bubnuorpapuueckoe omnmcanue: A6mypammoB 3.X., TymakoB H.K., Ackapos I.P. CHUHTE3 N'-METWJIOJI-N
(1’-KAPBOKCU®EPPOLIEHMIIKAPBOKCAMM/IA) // Universum: XuMusi ¥ OUOJIOTHA @ DJICKTPOH. HAYYH. JKYpPH.
2022. 11(101). URL: https://7universum.com/ru/nature/archive/item/14442
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KiroueBble ciioBa: (eppolieH, IUKIONCHTaIMCHIIILHOE SIPO, MOHOAIETHIheppoIieH, (GepporieHKapOOH, TUMETHIION-
MOYEBHHA, 7-HUTpO(eHmIIna3oHneBast coitb, N -MeTmnon-N (1°-kapOokcu GpepporeHmt kKapOoKcaMu ), THa30THPOBAHHE.
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ITo omenkam skcmeproB, B aekadbpe 2018 roga
HaceJieHHe 3eMJIU COCTaBUIIO 7,67 MUIIMAp/a YeNoBeK.
ITo Mepe pocTa HaceneHHs BOIPOC OOECIIEUEHHs €ro
MPOIYKTaMH MUTAHUA, OAEXK/IOH, JIEKapCTBaMH, *KIJIbEM
CTaHOBUTCA OJHON W3 TJVIaBHBIX 334ad IIOJUTHKH
Kaxgoro rocynapcrsa. CorizacHO HCCIEIOBaHHSAM, B
Ka)X[JOM IOy B MUPE IIPOU3BOANTCS 4 MUILIHApa TOHH
MPOXYKTOB MHUTaHHA. BONBIIMHCTBO M3 HHUX MOIydYarOT
U3 PA3IMYHBIX CEIbCKOXO3IHCTBEHHBIX KynbTyp. Ho
CETOJIHS, IO BBIBOJAM HKCIEPTOB, 10 PA3HBIM IPUYHHAM
tepsercss modtn  30-50%  cenbCcKOXO03HCTBEHHOTO
ypoxkas (1,2—2 munmuapna ToHH). Okoso 5% BbIpariu-
BaeMbIX Ha 3eMJIE 3€PHOBBIX KyJbTYp IMOrMbaeTr n3-3a
pa3nu4HBIX Bpexutenei. Kpome Toro, mpuunHON moTeph
MOJKHO Ha3BaTh 3acyXy, AUKYI0 PacTUTEIBHOCTb U
npyrue Gakropsl. C yueTom 3TuX GpakTopoB BO3HHKAIOT
npoOyieMbl B 3afade oOecriedeHHs HACENCHHs MPOIo-
BoJiscTBHEM [10].

BenmeykazaHHble TPHIHHBL ¥ (DAKTOPBI CTABAT 3a/1ady
CHHTE3a W BHEAPCHUS B IPAKTHKy OHOJIOTHYECKH
AKTHBHBIX BEIIECTB, CHOCOOCTBYIOIIMX MOBBIIICHHUIO
3G PEKTUBHOCTH MCIIOIb30BaHMUS MTHUIIEBBIX IPOAYKTOB,
NPEOJONIEHHI0 A0MOTHYECKHX CTPECCOB, TaKHX Kak
’*Kapa, XOJOJ, 3acyxa, BOJa, a TaKKe OKAa3bIBAIOIINX
0OJIBILIOE BIUSIHUE HA POCT U Pa3BUTUE PACTEHUM.

be3 wHCHonb30BaHUS XUMMYECKHX BELIECTB JUIA
MOJIOKHUTETBHOTO peIIeHUs] Tpo0iIeM HEBO3MOXKHO

T
<

A.H. HecmesinoB, J.I'. [lepeBasioBoil 1 Apyrumu
YUEHBIMH 3THM K€ METOJIOM TIOJTy4IeHbI /1-TOIIEpPPOLCH
u n-aamungepporeH [3; 7]. OHH TPOBETH peaKIUio

N+—/:\NO
2 Uz

JOOUTBCS BBICOKHX YPOXKAaeB OT PACTEHUM, yCIEXOB B
60pb0e ¢ pa3IMYHBIMU OOJE3HSMH M BPEIUTEIISIMH.

BroctumynsTopsl 3aHMMarOT 0co00e MECTO cpenu
XMMHUUYECKUX COCIMHEHUH, UCIIONBb3YEMBIX B CEIbCKOM
xo3sicTBe. [loaTBepxkaaercs pSAAOM HUCCIEIOBAHUM,
YTO MPUMEHEHHE IKEIEe30COACPKALINX OUOIOrUIECKU
AKTHBHBIX  BEIIECTB  IOJIOKHTEIBHO BIMSET Ha
YPOKaltHOCTh CEJIbCKOXO3SICTBEHHBIX KYJIBTYP.

W3BecTHO, YTO CHUHTETHYECKHE COCAMHCHUS,
coJiep KaIIre B CBOSH MoJIeKyJie peppoIieH, B OOIBIINH-
CTBE CIIy4aeB MPOSBIISIOT OMOJIOTHYECKYI0 AKTHBHOCTb,
MOTOMY YTO LUKJIONEHTaANEHIWIBHOE S/IPO B MOJIEKYJIE
(deppolieHa HECKOJBKO OJM3KO MO CTPOCHHIO K
OpGHUHOBOMY SIJIpYy, PaclpoCTpaHEHHOMY B MPHUPOJIE.
[osTomy MHOTHE TPON3BOIHBIE (heppolieHa MPE/I0KEHBI
B KauecTBe OMOJIOTMYECKH aAKTHUBHBIX CpCACTB [JiA
pocTa, pa3BUTHS U JI€UEeHUS pacTeHul [6].

H.B. AHnpueBckas u p. B3anMoJieiicTBueM kapoo-
HHUIIBHOTO COeIMHEHHS (DeppOIIeHa C ITHIOBBIM 3(PHUPOM
W aJKOTOJIATOM HaTpus monyuwnd 1-depponenmn-1,3-
MEHTaHHOH, TIPHYEM OBLIO JI0Ka3aHO, YTO a30TCOep-
)Kallee Pou3BoJHOE (peppolieHa MOTydaeTcs IpH ero
00paboTke aMuioBbIM 3upom [1].

n-Hutpodennndepporien moaydaad  peaxipen
(beppolieHa ¢ CoJIbIO n-HUTPOPCHUITUA3OHNUS. Peakimto
MIPOBOJIMIIM B BOJHO-3(UpHOI cpere.

—_—

CoM n-OKCU(EHWIINA30HUS ¢ (eppoLIEeHOM B BOJHO-
3(UPHOMH cpejie U CHHTE3UPOBAIH #-(epPOLICHITAHWINH
Ha OCHOBE CJIEIYIOIIEH PEeaKInH.

@Fe \ / NO, " @Fe QNHz
< o

OTUMH yY9EeHBIMH OBUT MOAPOOHO M3ydYeH IPOIECcC
HOJTy4eHust n-(heppoLeHIIaHIINHEA ITyTeM BOCCTaHOBIIS-
HUS n-HUTpodeHmIdeppoeHa B 7-GpepporieHUITaHIIINH.

depporieHKapOOHOBasi ~ KUCIIOTa,  SIBJISIOIIAsICS
OJIHUM W3 TIPOM3BOAHBIX (epporeHa, MOXKET OBITh

MOJIy4€Ha Pa3jJUYHBIMH  CHOCO0aMH, W  peakius
Kap6OKCI/IHI/IpOBaHI/IH SABIACTCA OAHHMM U3 OCHOBHBIX
METOJIOB CHHTE3a (PeppOIIeHKapOOHOBBIX KUCIIOT.
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B 1955 roxy B. Yenmaiip o0bsicHIII, 9TO (heppoIieH-
KapOOHOBasl KHCJIOTa MOXKET OBITH IOJTydeHa B PE3yIIb-
TaTe OKUCICHUS aleTHI(eppoleHa U3 MUPHIUHA II0[
nercTBUeM Hona [5]:

N
C—CHj

I
Fe 2

Pirimidin

B 1957 romy PeifHxapa u ero KoJulerM CHHTe-
3UpOBaIH Psll PEPPOLICHOBBIX aTH(ATHIECKUX KUCIIOT.
Opnako nHGOPMAIIMH O CIIEKTPAILHBIX UCCIICAOBAHUIX
MexaHHu3Ma 3TOH peakiuu He mpuBoauioch [11]:

Naoj co,
CsHsFeCsH4,COCH3 —— CsHsFeCsH4COOH «—
C5H5FEC5H4Li

HecMesiHOB ¢ cOTpYIHUKAMH M3YYHI OCOOCHHOCTH
MeTa/ui3auu hepporeHa H-OyTHIUTUTHEM M Oy Ik
SKBUMOJISIPHYIO CMECh MOHO- U JIMJIMTHUEBOTO (heppoLieHa.
OH, B CBOIO OYepelb, IPH KapOOKCHIIMPOBAHUM HAeT
(deppolieHKapOOHOBEIE H  (PeppOICHINKAPOOHOBEIC
KHCJIOTHI [4]:

H-BulLi
CsHsFeCsHs ——— CsHsFeCsHaLi + Fe(CsHaLi), —
CsHsFeCsH4,COOH + (C5H4COOH)2F€

COOH
Fe . +N2CI@OH

DKCIEepPUMEHTAIBHO JIOKa3aHO, YTO KalueBas COJb
cuHTe3upoBaHHon  1'-(m-oxcuderwm)depporeHKapOoHO-
BOM KHCIIOTHI MPOSIBISIET OMOCTUMYIIMPYIOIIUE CBOWM-
ctBa [8].

Bbu10 10Ka3aHo, 4TO MHOTHE COeIMHEHMs (heppolieHa
00amaoT OMOJIOTHYECKOH aKTHBHOCTBIO B JTAOOpaTOpHH
U Ha TIPaKTHUKE.

Ha ocHoBaHMM TNIPUBEIEHHBIX BBIIE CBEICHHMH, C
LIETTBIO CHHTE3a HOBBIX OMOJIOTMUECKH aKTHBHBIX IIPOU3-
BOJIHBIX (heppolieHa, paCTBOPUMBIX B BOJIE, U BHEIPEHHUS

10

B HayuHol TabopaTtopun AHIMKaHCKOTO TOCynap-
CTBEHHOT'0 YHMBEpCHUTETa «XUMHMS TOBApPOB» pa3paboTaH
MEXaHU3M TOJIy4eHUs GeppoIeHKapOOHOBOW KUCIIOTHI
U yBeIHUYCHa INpou3BoauTeNnbHOCTh Ha 80% 3a cuer
OKHCIIEHHS] MOHOALIETHI(EePPOIIeHA PACTBOPOM AUOKCAHA.

CsHsFeCsH4,COCH3 + 8NaOH+4Br, —
CsHsFeCsH,COOH + 8NaBr + CO; + 5H,0

IMockonbKy (eppoleHKapOOHOBAsT KHCIOTa OYEHb
IUIOXO PacTBOpUMa B BOJIE, ObLUTH CHHTE3UPOBAHBI €€ BO-
JIOPACTBOPHUMBIE COJIM JINTHs, HATPUA U Kallusd U U3Yy-
YyeHa OHOJIOrMYecKast akTHBHOCTD 3TUX COeIUHCHUH [9].

Jpyrum OHONOTHYECKH aKTHUBHBIM COEAMHEHHEM
(bepporeHKapOOHOBO# KUCIOTHI siBisieTcst 1 -(T-0KCH-
(enmn)hepporieHKapOOHOBasT KHCIIOTA, JJIs CHHTE3a KO-
TOPO# UCTIOIB30BAH METO/I INA30TUPOBAHHSI.

COOH

/" Vo

. Fe

-HCI, N,

UX B NPAaKTHKy HamMu ObLIa IpoBeleHa peakuus (deppo-
EHKapOOHOBON KHUCJIOTHI C JUMETHIOIMOYEBUHONU U
CHHTE3MPOBAaHO HOBOE COEJIMHEHHE B HAy4HOI Jlabopa-
TOpUU «XHUMUS TOBAPOB» AHIMKAHCKOTO TOCYIaPCTBEH-
HOT'O YHUBEPCUTCTA. BBIXOI[ CUHTE3UPOBAHHBIX
mpoaykToB cocTarisieT 50% (0THOCHTENBEHO (GeppoLieH-
KapOOHOBOW KUCIOTHI). CXeMa peaKIiu CIIeyIomas:
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2 av)
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Hy H ©COOH @COOH . @-COOH
- __ . Fe
Fe Fe + HO-C-N-C-N-C-OH o
@ H,H H H, @—C—N-C—N—C-OH
an \ HyH H H,
L ) 0
o 0

WNHauBuAyanbHOCTh NPONYKTAa peakUuu H3ydalld
METOJIOM TOHKOCJOIHHO# Xpomarorpaduu. CTpyKTypy
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Pucynox 1. HK-cnexmp N -memunon-N (1" -kapboxcugpeppouenunxapooxcamuoa)

HexoTtopble 3KcliepUMEHTaIbHO — HabuogaeMble
BOJIHOBBIE yKcia nukoB B MK-cnekrpe N'-merwmnon-N
(1"-xapbokcudeppoueHUIKApOOKCAMHIA) U PACUETHBIE
3HAQUEHMs BOJIHOBOTO 4YHCIAa MaKcuMyMa o0JlacTh
TMIOTJIOIIEHHS, COOTBETCTBYIOIIET0 COOTBETCTBYIOIIEMY
KOJICOAHHUIO MOJIEKYJIbI, CIIEYIOIIHE: JIMHUN TTOTJIOIICHHS
cnextpa mpu 1157 et u 1052 cm ! mpunannexar
(beppoleHWIbHON  TIpylIe  TeTepoaHHYJSPHOTO
1473 cM! pumanusa, muHMM TornomeHus mpu 914 cmt

11

OOYCIIOBIICHBI HAMYUEM TMCHTAJHCHWIBHOTO KOJIbIIA,
3aMEIIEHHOT'0 OCTATKOM (heppOIICHA, JIMHUS TTOTJIONICHHS
npu 935 cm! oOycrnoBneHanepOPMAIMOHHBIM  KOJIE-
O6anviem OH™, BaleHTHBIMH KOJI€OAHUSIMU B 00JIACTH
1280 cm* -NH-, BanenTHele koneGamus 1649 cm™
yKa3bIBatOT Ha Hammaue rpymm =C=0 [2].
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SMP10 (I'epmanus). UK-cnexrps! 3amucansl Ha K-
cnextpomerpe Perkin Elmer Spectrum (Bepcus 10.6.1),
Macc-CIeKTPBI — Ha Macc-cIeKkTpoMerpe Sum Scan Mac

IKCNePpUMEHTAJIbHASA YaCTh a¢upoM. DPUPHYIO YaCTh TPHKIBI IPOMBIBAIIA BOJIOM.
O¢upHsle cion 00beaAnHIIN 1 00pabaTeiBany 3%-HbIM
pactBopoM ruapokcuna HaTtpus. lllemounyro wacth
HeWTpanmm3oBaan 5%-HOU coNsTHON KucaoToil. O6pa3o-
BaBIIMIiCS OCalOK OT(QWIBTPOBHIBAIM U  CYIIWIH.
Beixon peaxmuu coctaBiasier 50% 1O CpaBHEHHUIO C

Temnepatypy mIaBiIeHUs ONpPEACIIN HA IpuOope

5.65E+7 cps.
TeopeTndeckuM. OOpa3oBaBILeecss KENTOE BEIIECTBO
Peakuus ¢eppoueHkap6oHOBOI KHCIOTHI IUIOXO PAacTBOPSETCS B OPraHMYECKUX PacTBOPUTEIIX.
¢ IMMEeTHJI0JIMOYeBUHOM Temmneparypa mnasienus — 180 °C.
B kpyrimononnyro koily Bmectumoctbio 500 M BriBop

HaymBaioT 150 Mt Bofp, go6asisitot 0,12 1 (0,001 morb)
JUMETWIONMOYEBUHbBl U 10 M KOHLEHTPUPOBAHHOM
constHOM KucnoThl. IlepememmuBamu npu 34-35 °C Ha
aBTOMCIIAJKE B Te4YeHHE daca. Yepes dac K CMecH
nmobasmsu 0,23 1 (0,001 mMoms) deppouenkapOoHOBOH
KHCJIOTHI, pacTBopeHHOH B 100 M1 auyTHIIOBOTO 3dUpa.
KonOy cHabammm oOpaTHEIM XOJOAWIBHUKOM, U peak-
LHOHHYIO CMECh IepeMeniuBay euie 1,5 yaca.

TEJIbHYIO BOPOHKY W OTIENIWIN BOJHYIO (haszy oT dasbl
JUATUAIIOBOTO d(upa. BoAHYO YacTh TPHIKIBI IPOMBIBAITH

1. CuHTE3MpOBaHO HOBOE BEIIECTBO HA OCHOBE
(bepporeHKapOOHOBOI KUCIOTH U MPOM3BOJHBIX MOYe-
BUHBI U U3ydeH MK-CieKTp CUHTE3UpOBAHHOIO BEILIECTBA.

2. Ha ocroBannm MK-criekTpoB oka3aHo, YTO BEIXO
BemecTBa (1) cocrarmsier 90-95%.

3. CunTe3upoBaHHBIE BOLOpacTBOpUMbIe comn N'-
metunon-N  (1'-xap6okcugepporeHmIKapOOKCaMuI)
MOTyT OBITH UCIIOJIL30BAaHLI B KAYECTBE TMEPCHECKTUBHBIX
OMOCTHMYJISITOPOB TPU BBIPAIIMBAHUYU CEIBCKOXO03sHi-
CTBEHHOU MPOAYKIIUH.

IMocne 3aBepieHUs] Peakiiy e¢ CIUBAIA B [CITH-
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ABSTRACT

In this article, Schizophyllum sommunas Fr. It is reported that it was found in Prunus domestica L. and Populus alba
L. plant species in the territory of Uzbekistan. This mushroom has a great innovative potential, information is given on
the possibility of using it as a producer of biologically active food additive and creating a production technology in the
conditions of Uzbekistan.

AHHOTALIUS

B aroii crathe Schizophyllum sommunas Fr. Coobiiiaetcst, uto oH 00Hapy»keH y BUa0B pactenuii Prunus domestica
L. u Populus alba L. va tepputopun Y36ekucrana. IToT rpub o6iagaet 60IbIIMM HHHOBAIIMOHHBIM TOTEHIATIOM, TaHa
I/IH(i)OpMaIII/ISI 0 BO3MOKHOCTHU €r0 UCIOJIb30BaHUA B KaUCCTBC IMPOAYLICHTA OHMOJIOTMYECKH aKTUBHOM Z[O6aBKI/I K IMuuie u
CO3JaHus TEXHOJIOTUH MMPOU3BOACTBA B YCIOBUAX V3bekucrana.

Keywords: Macromycetes, Schizophyllum commune, fungi, mycelium.
Kuarouesbie ciioBa: Makpomurietst, Schizophyllum commune, rpu6s1, Mumesnwii.

Most species of macromycetes usually grow in soil Materials and methods. The material for this
and tree trunks and are widely distributed in nature and article was herbarium specimens collected during
have been used as food in many countries to meet their mycological research from different regions of the
protein needs. According to information, it has been republic. Route and photographic research methods
found that Schizophyllum commune mushroom is rich were used in the work process. The collected samples
in vitamins A, V, C, D (Alam et al., 2007) [1], and were prepared by air drying. To identify this fungus, B-
contains more protein than food products (Qin, 1989). 382PHIALC DC6V1000 mA digital microscope was

In China, Schizophyllum commune Fr. the fungus used. Identification of species was carried out with the
has been used as a «functional food» for healthy nutrition help of modern identifiers and monographs [3],
and in the treatment of human diseases (Chang, 1999). (Panfilova T.S., 1963). The name of the fungus was

In the Arctic, Schizophyllum commune Fr. fungus is implemented based on the database of international
considered to be a fungus that increases immunity modern nomenclature http://www.indexfungorum.org.
against diseases. It is also used to treat breast cancer and The location map of this fungus was created using
various gynecological diseases (Wasser S.P., 2011. ArcGIS.

Perevedentseva L.G., 2015) It is noted that the fungus occurred in March and

Currently, about 400 species of macromycetes grow May. Fruiting bodies have been found to occur singly,
in Uzbekistan. Among them, medicinal, wood- scattered, or overlapping on decaying hardwoods. Under
destroying, poisonous and valuable edible species are the fruit cap of the mushroom there are gill folds
widely used by the population. A small number of studies Fungal mycelium develops in wood tissue. The
on the study of macromycetes have been conducted in surface of the fruit body is hairy, kidney-shaped,
the republic (Panfilova T.S., et al. 1963., Khalikova pointed, thin, elastic body. It is attached to the substrate
M.M. 1989, Iminova M.M. 2009). These studies are with its side. The length of its caps is 1-3.5 cm, located
mainly devoted to studying the floristic composition and individually or in groups (Fig. 1). Spores are colorless,
ecological characteristics of macromycetes in the cylindrical 4-8 x1.5-2.5 pm (Fig. 2).

studied areas. Until now, in Uzbekistan, not enough
attention has been paid to the study of the practical value
of medicinal mushrooms.

Figure 1. The length of its caps, located individually or in groups
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Figure 2. The structure of spores
Currently, anti-tumor, anti-inflammatory, anti- (schizofilan) and SPG drugs are obtained from the culture

bacterial, anti-oxidant, immune system strengthening
drugs are being produced from Schizophyllum commune
fungus. In Japan, Sonifilan (sonifilan), Schizofillan

fluid of this mushroom, which are used in the treatment
of various oncological diseases (Bisko N.A et al., 2017).

| Uzbekistan

1:5 200 000

0 70 140 280 420 560
| eee— L]

Figure 3. Areas found in Uzbekistan

The location of this mushroom in Uzbekistan is in
Shahrikhan city, Andijan region, N40.72420501,
E72.04545897, Jizzakh region, Nurota ridge, Nurota
reserve, N40.51787, E66.75070; Zomin National Nature
Park, N39.738386, E68.434676; Kashkadarya region,
Yakkabog district, N38.887642, E66.784704 and
Kashkadarya region, Shahrisabz city, Sinabog
neighborhood N39.090476 E66.819278 (Fig. 3).
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For the first time in Uzbekistan, Schizophyllum
commune Fr. The fungus was found in the growing stem
of Prunus domestica L. And in the dried trunk of Populus
alba L.

Thus, it should be noted that Schizophyllum is more
common in the territory of the republic. This mushroom
has great innovative potential, it is possible to use it as a
producer of biologically active food additive and to create
production technology in the conditions of Uzbekistan.
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ABSTRACT
The article studied the release of mycotoxin and the growth dynamics of the fungus Fusarium proliferatum on various
nutrient media, isolated from the varieties of Rizamat ota and Husaini from farm "Alijon Kuvonchbek bogi" Syrdarya region.
AHHOTAIIAS
B craTbe n3y4eHa BbIJCICHHS MUKOTOKCHHA U THHAMUKa pocta rpuba Fusarium proliferatum nHa pa3nu4HbIX nuTa-
TEJILHBIX CPeax, BBIIEICHHOTo U3 copToB Pu3amar ota u Xycaiinn epMepckoro xossiicTa «AmmkoHn KyBoHuOek Oormy»
ChIpIapbUHCKOH 00JIACTH.

Keywords: Fusarium proliferatum, mycotoxin, Chapeka Dox, Sabouraud Agar, Mendels, Potato Dextrose Agar,
growth dynamics.
KuoueBbie ciioBa: Fusarium proliferatum, mukorokcun, Yamneka /foxca, Cabypo, Menzaensc, KI'A nuHamuka pocra.
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Introduction. Grapes are an important plant in the
agriculture of Uzbekistan. In 2021 the country's farms
grow grapes on 90,000 hectares, 900,000 people are
employed in permanent and seasonal employment,
52,000 hectares of new vineyards have been created over
the past four years and 210 billion soums of subsidies
have been allocated, and the share of grapes has
doubled. To this end, we reviewed the extent to which
Fusarium proliferatum has been studied in different
countries based on the literature. Fusarium proliferatum
causes Fusarium wilt or root rot in many plants. But the
fungus has the ability to produce various mycotoxins.
That is why scientists around the world are studying this
mushroom on a large scale.

Figure 1. White-purple fungus
growing on the top of the vine
[Salman et al. 2018]

We also studied the production of mycotoxins by the
fungus Fusarium proliferatum on the basis of literature
data. It has now been established that the fungus
produces various mycotoxins. These mycotoxins have a
major impact on food safety worldwide. Previously,
Fusarium proliferatum was confused with morphologically
related species. Now it is easy to separate using
morphological and DNA analysis. It is widely
distributed and has many hosts worldwide, releasing the
mycotoxins Bauervoin, Fumonisin, Fusaproliferin,
Fusaric acid, Fusarin, and Moniliformin [19, p.556].
Stuart P. Falk et al. studied the antimicrobial effects of
Fusarium proliferatum G6 microconidia suspensions
[22, p.1010-1017]. Israeli scientists isolated the cold-
resistant G6 strain of mycoparasite Fusarium proliferatum
using ultraviolet light. Fusarium species Plasmopara
viticola, unsuitable for growth, showed 2-3 times faster
growth than the parent strain when grown under easy
growth conditions, i.e. at 13° C., when the isolated strain
(designated as 1505) was grown. This rapid growth
harvested (improved) the biological control of P.viticola
found in leaf analysis [23, p.1062-1068]. From this it can
be concluded that the mycotoxin produced by Fusarium
can easily control P.viticola.

In 2012, Slovak scientists Zuzana Maskova et al.
studied the type. In this case, F. proliferatum ranked
high among the 11 most toxic species. Toxicity of these
fungi  was determined using chromatography
(tonkosloynoy chromatografii). Tests have shown that
F. proliferatum produces 100% of diacetoxistirpenol,

Figure 2. Fusarium proliferatum
colony on potato-dextrose agar
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In particular, Pakistani scientists studied root rot in
120 specimens of grapes, 30 of which showed a typical
appearance of the fungus Fusarium proliferatum (Fig. 1)
[20, p.85-88]. When the potato-dextrose agar (KDA) is
grown at a temperature of 25°C, it initially turns white,
cotton-colored (Fig. 2), purple and dark purple with
increasing duration of cultivation, their macroconidia
are thin, thin-walled cell wall 3 divided into up to 5 frag-
ments, the size of the curved apical cell ranges from 20.9
t045.2 x 3.2-7.1 pm, the microconidia are thin-layered,
resembling aseptic particles and have a textured ap-
pearance, from 4.5 to 11.2 x Found to be between 2.3—
4.1 um (Fig. 3) [20, p.85-88].

Figure 3. Microscopic view of
Fusarium proliferatum. <400

NT-2 and T-2 toxins, 73% of NT-2 toxin and 50% of
zearalenone [29, p.256-258].

The fungus produces different toxins according to
the nutrient environment. Among the Slovak grapes, toxins
of the genus Fusarium, among other fungi, F.proliferatum
Chapeka yeast autolysate agar and sucrose and yeast
extract agar (na agare s avtolizatom drojjey Chapeka i
agare s drojjevym 3 to 400 kg of borax extract from 400 kg
of sucrose) , 49850 to 259,500 ug / kg. The presence of
boveritsin 2.24 mcg / kg, fumonizine B1 and fumonizine
B2 in dried fruit from 500 to 2040 mcg / kg was noted
[14, p.97-102.]. Polish scientists studied the formation
of fumonizine (FB1 and FB2), moniliformine (MON)
and ergosterol (ERG) in the fungi Fusarium oxysporum
and Fusarium proliferatum, as well as the effect of
temperature on the formation of mycotoxins. Fusarium
proliferatum at 18 ° C was 720.0-1976.6 pg / g for FB1,
74.2-670.8 pg / g for FB2, and F. oxysporum had very low
FB1 - 0.02—4 in 3 of 4 strains. 77 pg / g and FB2 0.02—
2.15 pg / g of fumonizine were formed [26, p.608-615].

According to, in China [27], [28], [7], [25, P.2306-
2313], [2, p.1528], in Brazil [11], in Italy [5, p.37-46],
in Russia [12], [30, ¢.160], in India [17], [13, p.704],
in USA [15, p.1009], [18, p.2102-2110], [3, p.550], [24,
p.1526], [8, p.1931-1939], [21, p.909], [9, p.843], in Ar-
gentina [6, p.1405], [19], in Oman [1, p.284], in Tunisia
[10, p.1217], in Switzerland [4, p.1010-1017] was
studied microbiological, cultural, biochemical,
molecular genetic properties of the fungus.
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Savchuk N.V. in her dissertation [30, ¢.160]
identified F.proliferatum, belonging to the genus
Fusarium, causing the formation of Fusarium desiccation
in grape plants, and developed an environmentally com-
plex method of control through a comprehensive
assessment of damage.

Falk S.P. and others in 1998 [4, p.1010-1017] stud-
ied the effect of F.proliferatum against Plasmopara vit-
icola. According to the results of the experiment, the
process of sporulation in grape leaves was stopped by 97%.

Materials and Methods. In April 2021, we decided
to study the growth dynamics of the Fus.proliferatum
fungus isolated from the Rizamat ota and Husaini
varieties by the “Alijon Kuvonchbek Bogi” farm on

various nutrient media. We chose Chapeka Dox, Saburo,
Mendels and KGA as culture media. F.proliferatum was
sown on selected nutrient media and placed in a
Memmert IPP 500 thermostat at 30°C.The diameter of
the colony formed on the nutrient media of the fungus
was measured from 3 to 10 days.

Results. The fungus grown on different nutrient me-
dia gave different morphological and physiological re-
sults. Table 1 shows the growth dynamics. We know that
the composition of the nutrient medium affects not only
the physiological state of microorganisms, but also their
morphological appearance. In the studied Mendels
nutrient medium, the fungus formed a reddish-white
colony, unlike in other mediums (Figure 1).

Table 1.
Growth dynamics of Fusarium proliferatum in different nutrient media
Potato Dextrose Agar, mm. | Sabouraud Agar, mm. Mendels, mm Chapeka Dox, mm
91 60 69 92

Potato Dextrose

Sabouraud Agar

Mendels

Figure 4. Colony formation of different sizes by Fusarium proliferatum in different nutrient media

Conclusion. According to the results, on the 8th day,
F.proliferatum formed the largest colonies on nutrient
media in Chapeka Dox (92 mm) and Potato Dextrose
Agar (91 mm). Next was Mendels (69mm), the smallest
diameter Sabouraud Agar (60mm) found in culture
medium. In fact, growth was normal on all 4 media.
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However, Chapeka Dox and KGA proved to be the
optimal medium for Fusarium proliferatum. For further
research, it is planned to conduct experiments on the ba-
sis of the Chapeka Dox nutrient medium to determine
the effectiveness of biopreparations against the phyto-
pathogenic fungus Fusarium.
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ABSTRACT

The stable 10% suspension form of 3(H)-6-nitroquinazolin-4-one based on quinazolin-4-one was obtained. The anti-
fungal activity of the resulting suspension was studied against the phytopathogen Fusarium oxysporum Schrf. Suspension
of 3(H)-6-nitroquinazolin-4-one fully complies with the requirements for use in plant protection. It has been established that the
resulting suspension form of 3(H)-6-nitroquinazolin-4-one exhibits high activity against 3(H)-6-nitroquinazolin-4-one.

AHHOTALUS

[Monyuena crabunbhas 10% cycnensnonHast popma 3(H)-6-HuTpoxnHa3onnH-4-0oHa Ha OCHOBE XMHA30JMH-4-0OHA.
[TpoTHBOrpHOKOBYIO AaKTUBHOCTH IOJMYYCHHON CYCIIeH3UH M3ydYalld B OTHOLICHHH (uTomaToreHa Fusarium oxysporum
Schrf. Cycnensus 3(H)-6-HuTpoxuHa30nuH-4-0Ha TIOTHOCTBIO COOTBETCTBYET TPEOOBAHUAM ISl IPUMEHEHHUS B 3AI[UTE
pacrenuii. YCTaHOBIIEHO, YTO MOTyueHHas cycrien3nonHas Gopma 3(H)-6-HuTpoxmHa301H-4-0Ha IPOSBISIET BHICOKYIO
aKTHBHOCTH B oTHOIIeHHH 3(H)-6-HuTpoxuHazonun-4-oHa.

Keywords: heterocyclic compounds, biological activity, IR spectroscopy, 3(H)-6-nitroquinazolin-4-one, suspension,
particle size, stability, antifungal activity, fungicide.

KaioueBble ciioBa: reTepolMKIMYecKas COeIUHEHUs, Onoorndeckas akTuBHocTh, MK-cnekrpockonus, 3(H)-6-
HI/ITpOXI/IHa30J'II/IH-4-0H, CyCIICH3Us, pa3Mep 4YaCTHull, YCTOﬁqHBOCTB.
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Introduction. Recently, the production of drugs The literature presents methods for the synthesis of
with high demand is increasing every year, which is as- quinazolin-4-one derivatives in the presence of various
sociated with the introduction of new innovative tech- catalysts and their analgesic, antiviral, antituberculosis,
nologies for the synthesis of organic substances based antibacterial, anticonvulsant, antifungal, antimicrobial
on heterocyclic compounds. The use of new catalysts in biological activity [1; 87-91 pp., 2; 93-101 pp., 3; 3430-
the synthesis of quinazolin-4-one derivatives from natu- 3440 pp., 4; 1-11 pp., 5; 289-296 pp., 6; 1-16 pp., 7;
ral raw materials, carrying out technological calcula- 10-13 pp., 8; 66-613 pp., 9; 25-27 pp., 10; 23-25 pp.].
tions of process control, development of drug forms, the Preparations for chemical plant protection, in par-
use of 6-monosubstituted quinazolin-4-one derivatives ticular fungicides, are often used in the form of aqueous
in the chemical industry, medicine and agriculture in ob- suspensions or emulsions of active ingredients. This is
taining high-quality drugs is of great importance. obtain- due to the fact that biologically active substances, as a
ing and modification of many new substances by rule, are hydrophobic compounds, slightly soluble in
introducing various functional groups into their compo- water or completely insoluble in water. The use of pow-
sition. dered preparations causes practical inconvenience. As a

The development of new, low-stage, technologically result, their activity against bacteria and strains is signif-
inexpensive and convenient methods of synthesis for ob- icantly reduced when used as drugs in agriculture.
taining highly biologically active compounds from ex- In the course of our studies, the factors influencing
isting raw materials is one of the urgent tasks facing the the synthesis and course of the reaction of the compound
science of organic chemistry and chemical technology. 3(H)-6-nitroquinazolin-4-one were studied in detail,
Fused heterocyclic compounds known to chemists and the following reaction mechanism was proposed
around the world exhibit various biological activities. [11; 48-53 pp.].

Quinazolin-4-one is also a heterocyclic compound.

NH =+ NH O,N. O;N
+ NO, — > NO s NH NH
P 2 P H J — J
N N N -H N
TT—KOMIIJICKC O—KOMIIJICKC
3(H)-6-nitroquinazolin-4-one extra reaction m/z 191 and the following fragmentations: 146 [M-

CONH]*, 119 [M-CONHCHN]* prove the given structure.
This molecular mass corresponds to the molecular mass
of 3(H)-6-nitroquinazolin-4-one. The calculated molecular
mass corresponds to the mass obtained from the mass
spectrum. ESI-HRMS: calculated CsHsN3O3: 191.0332,
found 191.0331. R=0,48. The system is acetone: ben-
zene 3:2. Melting temperature 287-289 °C. Molecular
mass 191,144.

In this study, a 10% suspension form of 3(H)-6-ni-
trogquinazolin-4-one compound, which showed high bi-
ological activity against Fusarium oxysporum Schrf,
was developed. To create a stable suspension form of the
drug, it is necessary to minimize the particle size of the
active substance. In addition, the minimum size of the
active iingredients helps to ensure the best contact of the
drug with the object of exposure. Therefore, the use of
drugs in the suspension form in agriculture is widely
proven to give positive results.

The synthesized 3(H)-6-nitroquinazolin-4-one is a
pale yellow, odorless, finely crystalline substance,
slightly soluble in 96% ethanol and practically insoluble
in water.

When determining the stretching vibrations of 3(H)-
6-nitroquinazolin-4-one by the IR spectrum, the stretch-
ing vibration of the C=0 group, which is in the fourth
state of the compound, is in the region of 1668 sm, the
NH group in the third position in the region of 3417 sm™,
and the C=N group in the region of 1618 cm, and the
C-N group in the region of 1467 sm™, and the stretching
vibrations of the C-NO- bond in the aromatic ring in the
fields, the appearance of 1514 sm™* was observed.

The structure of synthesized 3(H)-6-nitroquinazolin-
4-one was analyzed using *H, NMR spectrum method.
In this case, the value of the aromatic H-2 proton in the
weak field is 8.45 ppm. in the field, the chemical shift
appears in the form of a one-proton singlet. H-5 proton
value is 8.98 ppm. chemical shift is shown in the form Experimental part
of one-proton doublet doublet (J;=0.41, J,=2.66 Hz) and
the H-7 proton value is 8.55 ppm in the field, one-proton
doublet is in the form of a doublet (J;=2.66, J,=9 Hz),
and the value of the H-8 proton is 7.9 ppm chemical
shifts in the form of a one-proton doublet (3,=0.42 Hz)
in the fields and the absence of signals of the proton in
the H-6 state in the corresponding field confirms that it
is 3(H)-6-nitroquinazolin-4-one.

The spectrogram of this compound obtained by the
mass spectroscopic analysis method was analyzed. From
the obtained spectra (LC/MS), it can be seen that the
presence of an intense peak of the molecular ion at

4.0 g of glycerol, 9.0 g of ethyl alcohol and 14.6 g
of 3(H)-6-nitroquinazolin-4-one were stirred with a
magnetic stirrer for 60 minutes. until a pale yellow ho-
mogeneous mass is obtained. Then, 80.0 g ml of a 2.0%
pre-prepared CMC solution was added with continuous
stirring. To the resulting suspension was added 3.0 g of
a 5% pre-prepared solution of sodium benzoate to obtain
a stabilized suspension of 3(H)-6-nitroquinazolin-4-one
(10%) with a pH of 5.8.

To determine the particle size of 3(H)-6-nitro-
quinazolin-4-one in the resulting suspension, we used an
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electron microscope brand MOTIC BA 210; manufac-
turer Motic China Group Co. Ltd., (China).
Determination of antifungal activity was carried out
by the method of paper discs Fusarium oxisporum Schrf
[12; 216-217 pp]. Was isolated from plant material by
methods [13; 550 p, 14; 193 pp]. The emulsion was ap-
plied to disks (0.6 mm in diameter) and laid out on the
surface of the nutrient medium. The cups were placed in
a thermostat and incubated at a temperature of 25-28°C for
5 days. The activity of substances was judged by the size
of the zone of no growth. Methanol was used as a nega-
tive control, and Tebuconazole, a triazole fungicide used
in agriculture to protect field and grain crops from path-
ogenic fungicide, was used as a standard [15; 27-32 pp].
A suspension is a dispersed system that consists of
at least two components, one of which is dispersed in the
form of small particles in another substance - a dispersion
medium. A characteristic property of a dispersed system
is the presence of a large interfacial surface; therefore,
the surface properties for it are decisive. There are two
methods for obtaining suspensions: dispersion and con-
densation. The condensation method for obtaining
suspensions is based on the replacement of the solvent,
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Figure 1.

this method is used mainly in the conditions of a small
pharmacy production.

The dispersion method for obtaining suspensions is
based on grinding particles of the active substance. Dis-
persion methods require energy to overcome the forces
of intermolecular interaction. Grinding of solid sub-
stances of AD is carried out by crushing, abrasion,
crushing. splitting mechanically using crushers, mortars
and mills of various designs (ball, vibration, jet), ultra-
sound, as well as electrical methods [13; 64-67 pp.].

In this work, we used a dispersion method for ob-
taining a stable suspension of 3(H)-6-nitroquinazolin-4-
one. For suspensions as a heterogeneous system, sedi-
mentation stability (stability) is very important. It is
known that the sedimentation stability of suspensions
depends very much on the size of the dispersed particles
of the active substance, the smaller the size, the more
stable the suspension. Usually, mechanical reduction of
the particle size is carried out by grinding in a liquid
dispersion medium, in which it is insoluble, is. This
approach is more efficient than dry grinding. In this work,
the dispersion medium used to reduce the particle size
of 3(H)-6-nitroquinazolin-4-one is alcohol-glycerol.

» ® g . . " ?'. '..‘h.d
§ "‘lc'.,..': I L :;,s," |
o.:$~ . .d’- -.“.. ¥ \ R .$.v

- b A ‘~ 0 “n,“ .-
%o'_'..’.w At ; :@ o ‘o. :...o W
POTEST s 25ty - 8 Py
r e . o - -~ .‘; ° .Qb:$ » r.
‘. - ... o:.;". ': ... Q.’- ‘ .‘ %’0 '.‘.0:' .4
[ .’. LN o ~*?.' Q.".v:. 0
- % .:. . % «© ‘ _.& -

7.7 mkm

Figure2.

Figure 1, 2. Images of the suspension under the electron microscope

Surfactants and stabilizers are used to increase sedi-
mentation stability in the preparation of suspensions.
In the scientific literature, Tween-80 and xanthan gum,
liquid paraffin, agar-agar, propylene glycol, etc. are
most often used as stabilizers [14; 29-34 pp].

In this work, as a stabilizer and surfactant, we used
sodium carboxymethylcellulose, which is produced in
the Republic of Uzbekistan and is quite affordable and
inexpensive drug. Figures 1-2 show pictures of a 10%
suspension of 3(H)-6-nitroquinazolin-4-one under an
electron microscope at various magnifications.

Obviously, the size and shape of particles in suspen-
sions depend on the intensity and duration of mixing of

25

the mixture of components, as well as on the type of stir-
rers in the device. We used a laboratory magnetic stirrer
in our work. Dispersion was carried out by intensive stir-
ring in a dispersive alcohol-glycerol medium until a vis-
ually homogeneous dispersion in the form of a white
mass was formed. As can be seen from the figures, 3(H)-
6-nitroquinazolin-4-one particles in suspension have a
generally rounded shape. In addition, the distribution of
particles is sufficiently uniform to meet all the require-
ments for suspension preparations.

Table 1 presents the analytical data of a 10% sus-
pension of 3(H)-6-nitroquinazolin-4-one.
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Table 1.

Analytical characterization of 10% suspension of 3(H)-6-nitroquinazolin-4-one

Name of indicator

Analysis results

Appearance, color

Milky white suspension

Density 20°C g/sm? 1,05-1,10
pH value 5,0-5,5
Particle size, pm Before 5 pum
Mass share 3(H)-6-nitroquinazolin-4-one, % 10+0,25
Sedimentation resistance, min. Over 60

As can be seen from Table 1, the 10% suspension of
3(H)-6-nitroquinazolin-4-one we received meets all the
requirements for suspension preparations.

The study of the antifungal activity of a 10% sus-
pension of 3(H)-6-nitroquinazolin-4-one was carried out

in laboratory tests against the phytopathogen Fusarium
oxisporum Schrf. in comparison with the original pow-
der 3(H)-6-nitroquinazolin-4-one. The results are pre-
sented in table 2.

Table 2.

Comparative fungicidal activity of 3(H)-6-nitroquinazolin-4-one in suspension and powder form

Ne Drugs Concentration, % No growth zone, mm
Powder

1 3(H)-6-nitroquinazolin-4-one 10 17,6
Suspension

2 3(H)-6-nitroquinazolin-4-one 10 201

3 |TEBU (control) 0,5 20,2

It can be seen that the zone of no growth of the phy- Conclusions

topathogen in the case of the initial 3(H)-6-nitro-
quinazolin-4-one powder is 17.6 mm, and when using
the suspension form we obtained, it is 20.1 mm. The
well-known fungicide tebuconazole was used as a con-
trol. The results obtained indicate that both forms of
3(H)-6-nitroquinazolin-4-one exhibit fungicidal activity
against the phytopathogen Fusarium oxisporum Schrf.

Thus, we obtained an effective stable 10% suspen-
sion form of 3(H)-6-nitroquinazolin-4-one, which meets
all the requirements for suspension preparations. Bio-
logical studies have shown that the resulting suspension
has a higher fungicidal activity than the original 3(H)-6-
nitroguinazoline-4-one powder.

almost on the same level.
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