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p)JnLrulbtph hwjwbwpbGpdwl nLnnnLrp) wdp, wj |
Lwl gnpsSlbwlwlncd Uwpnn Gl hhup
hwlunhuwluw Unn UGUuwpwlnptGl wy wnhy
dhwgnirp)jnrlulbbphuwwgdwl hwdwp
SpwwnwpwlyncepynLbUUubpp Uwnt Uwhunuwy wl
w? fuwwnmwlph hhdUuwlwl pn-Jwunwlynrpe)yncLul
wpuwwgn ywé £ 7 ghunwywlt hnnJwsdlubpned U 5
Uhgwqgqwj hughwwdnnnyubtbphgtynrjyjglubpne J:

U uumnwuphph thnpdwplyne dp: UwnbUwhunuwlywl
w? fuwwnwluph hhdUwlwl npntjyprUbGpp
UGplyw) wgyhby Glu htwlbj) w 5 JUhgwgqagquwj hl
ghwwdnnnyUb pn J.IlllMexayHapoaHas kKoHdepeHuus "HoBble HanpaeAeHus B
XUMHMU TeTePOLUKAMUECKUX coepuHeHui" (Maturopck, 2013r.); Il Intenational conference on
organic chemistry "Organic synthesis-driving force of life development" (Tbilisi, 2014); il
Bcepoccuiickan HayuyHas KOHpepeHUMs (C MeXAYHapOAHbIM YyyacTem) "Ycnexu cuHTE3a U
KomnaekcoobpasoBanua" (Mockea, 2014 r.); International congress on heterocyclic chemistry
"KOST-2015" (Moscow, 2015); V International conference of young scientists "Chemistry today-
2016" (Tbilisi, 2016).
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wnnrgywépl wywgnr gyt E UUN uwtywmplubph
nyJ wuGph hhdwlt ypw:34w-q Uhwgnrpjnrlulubph
uun B uwbywpubpnitd nhwynod E dhwj U
JGywywlu wgnuwl2 wu 18443-18537 U.p. mhpntijpnt U,

6



npp hwdwwwwwu uwunit d E UGy c=Sypyluwyh
wé uws Uuh wwnnJdhl: uun 1H uwbywpuk
UGpdnoréynn mtnwywp hsglubph 2N
wnmndubph Upwunrdlubnph Phuh
2tnniudubtpnp hwdwywwnwu uwune d G U o]
wwnndhl Uhwg wé wL yprwyh fudpGphu:
thwu it nu hwuwwwne U Gu, nn wlL Yhrn
pUpwgb| E65dph winndh dn n:
K

Ar

CS,+KOH Ar _N
H 2 -N RX N
~ \ R
AN NH,  GHsOH )\S> S 10 ausu S S; S
S
1,2 3,4w-q
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nnuUbG hu pwpép G ppny unmwgynt EUu 11,12w,p
ghlL wéwlg) w Ubpp:

E@ro
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Ar
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N N
o _wer Lo W
Ar o, 10 S 9,10

-N \,‘C
N s NHNH,

" 00
S S WA Are /_/< >_R1
78 Pocy N’N\
S HN-NH
P

s S 11,12w,p
= Ph (w); CH,CI (p). Ar = C4H; (7,9,11); C4HsCH, (8,10,12).
Ppuwywlwgyt| E 78 hhnanhnhbnh
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wgbwnpwgwuwppyh Erhy Eupbtnph hl:Ln:

RQwuuwwwyb], E, np wgbwh wgtwnlUh hbtw nbG w-
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N 3
»—s  NHNH, —
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78 0 0 Are N
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Jwprubph LUduwl UhwgniLrp)jnrulbpp, npnlug
dnpGynerpuGpnedyphpwgn wyhbonwyp dhwg wé
Urhuh phwnhwgngwyht ghyprht wldhgwwbu
66dph wnundh vhegngnd:U)jn bywwwyny Lwp" 6 -
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thnpuwgndwdp uhuptqdb| 66U hwdwwywwwu fuwl 17,18
Syt uwmwlu-24nhnulubpp,npnlg htwmbEpnghy| Jwdp
hhnpwghUh Ywd wbnww, yws hphnpwghlUlUbnph
hew vwwgyb] U Lwwwwlw)y hlU NnGnpwlywp ywé
19,20w-b 535nhdbtphL -1Ayhpwgny| -4-h | g h n)134-
rhwnhwgny UGpp:
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CH N
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AHU APLLIAKOBHA rPUrOPSIH

CHHTE3 U BUONOTMYECKAS AKTUBHOCTb NPOU3BOAHBIX HEKOHAEHCUPOBAHHBIX CUCTEM
C COYETAHUEM ABYX
N,S,0-COAEPXALLUX TETEPOLIUKAOB

PE3IOME

OCHOBHas LeAb AMCCEPTaLMOHHOW paboTbl 3akaloyanacb B pa3paboTke AOCTYN-HbIX W
3QQEKTUBHbIX METOAOB CHHTE3a HOBbIX MPOU3BOAHLIX B PAAY HEKOHAEHCUPOBAHHLIX OU- W
TPULMKAMYECKUX CUCTEM C coueTaHHemM B Moaekyaax 1,3,4-tvapuasonbHoro uukna ¢ N,S,0-
COAEPXaLLUMK NATH- U LIECTUUAEHHBIMM reTepoLuknamm (1,3,4-0kcaanason, NnMpason, NUPUMUAUH U
1,3,5-Tp1a3uH) ¢ NoOTEHLMAAbHOH NECTULIMAHON aKTUBHOCTLIO, @ TaKKe UCCAEAOBAHUHU NECTULIMAHBIX U
POCTPEryAMPYIOWMUX CBOWCTB CUHTE3UPOBAHHLIX COEAWHEHWH W BLIIBAGHUM CBA3U MEXAY WX
CTPOEHHEM U HUONOTUYECKOW aKTUBHOCTbIO.

3apaua 3akAoYanach B NOMCKE OMOAOTMUYECKM AKTUBHBLIX MPOM3BOAHbLIX MyTEM MOAUPUKALMM
MOAEKYA UCXOAHbIX BELLECTB, BBEAEGHUA Pa3AMUHbIX aLUKAMYECKUX 3aMeCTUTEAEN U TeTEPOLMKAOB,
3aMeHbl reTepoLMKAOB AAA BbIABAGHUSI HauboAee ONTUMAAbHbIX CTPYKTYP C BbICOKOH GMOAOTHUECKOWH
AKTUBHOCTbIO.

B kauecTBe UCXOAHBIX COEAMHEHUI NPUMEHAAUCH KaAMeBble COAM 3-apua-1,3,4-THapna3onMANH-
2,5-AMTHOHOB U 5-S-ankunzamelneHHbix 1,3,4-tvapna3on-2(3 4)-2-tmoHoB. Ha ocHoBaHWM AaHHbIX 1H
u 13C AMP cnektpoB AOKa3aHO, 4T0 B PacTBOpEe 3TM COEAMHEHUS CYLLECTBYHOTB AMTMOHHOH WMAM
TMOHHOW TAayTOMEpPHbLIX GopMax, COOTBETCTBEHHO, OAHAKO WX aAKMAMPOBaHME NpOTeKaeT Mo aTomy
cepbl THOAbHOW ¢dopmbl. PaspabotaH MeToA CHHTE3a COOTBETCTBYIOWMX 3OUPOB W TMAPA3UAOB
YKCYCHOW KUCAOTbI. MccrepoBaHMS NMOKasanW, UTo BbICOKME BbIXOAbI MPOAYKTOB AOCTUIAlOTCA NpH
NPOBEAEHUU peaKuui UCXOAHBIX 1,3,4-THAAMA30A0OB C XAOPYKCYCHOW KUCAOTOW WMCKAOUMTEABHO B
BOAHOM CpeAe B NPUCYTCTBUU IKBUMOASPHOTO KOAMUECTBA €AKOTO HAaTpa U KaTaAUTUYECKUX KOAUYECTB
TPUITUAOEH3UAAMMOHUEBOH COAM, @ MOCAEAYHLIIMA TMAPA3UHOAU3— B CPEAe NponaHoAa NOA
AENCTBUEM IKBUMOAAPHOTO KOAMYECTBA FTMAPA3UHIMApaTa.

Mlytem npeBpalleHWi MOAYYEHHbIX TMAPA3UAOB CHHTE3UPOBAHbLI  PAAbI  ALUMKAUYECKHUX
COEAMHEHUA, a TaKKe NpPOU3BOAHBIX HEKOHAEHCUPOBAHHbLIX OUreTepOLMKAMYECKUX CUCTEM C
coueTaHMeM B MOAeKyAax 1,3,4-TMapua30AbLHOTO KOAbLLA C TMPa30AbHbIM UAU 1,3,4-0KCaAUa30AbHBIM
LIMKAGMM, CBI3aHHLIMM Yepe3 aToM cepbl UAM METUAEHTHO- U OKCOMETUAEHTUO- TPYNMbI.

YcTaHOBAEHO, YTO NPU peakuUu aueTorMAPa3UAOB Kak 3-apuA-, Tak U 5-S-aAKMA-3aMeLLeHHbIX
TMAAMA30A0B C NEHTaH-2,4-AMOHOM NPOUCXOAMT FreTepoLMKAU3aLMs ¢ 06pa3oBaHUEM NUPA30ALHOTO
LMKAQ, @ NPU UX B3AMMOAEMCTBUM C aLETOYKCYCHbIM 3GUPOM B aHAAOTMUHbLIX YCAOBUAX 06pasytoTes
aUMKAMYECKUE NPOAYKTbI KOHAEHCA-LUM.

DA YCTAHOBAGHHS! BAMSIHMSI TMAAWA30AbHOTO LMKAA Ha OWOAOTMYECKMEe CBOWCTBA BeLLECTB
nocneAHWI ObiA 3aMeHeH Ha 6eH30AbHOe KOoAbLO. OAHAKO AaHHble GMOAOTMYECKWX MCMbITaHWi
NOKa3au, YTo TaKoe U3MeHEeHHe CTPYKTYPbl MOAEKYA NPUBOAUT K NOHWKEHUID aKTUBHOCTH.

YCTaHOBAEHO, YTO pPeakuus yKa3aHHbIX aueTorMApasMAOB C HECUMMETPUUHBLIM a3uHOM (2,4-
AUXAOPNUPUMHUAMH) NPOTEKAET NO aTOMY XAOpPa B 4-0M NOAOXKEHUU NUPUMUAMHA. TTyTem XMMHUUYECKUX
npeBpaLLeHUii, OCYLLECTBAEHHbIX 3a CYET BTOPOro atoMa XA0pa BO BTOPOM NMOAOXEHUH FeTePOLIMKAA,
CMHTE3UPOBAH pPAA ALMKAMYECKMX MPOM3BOAHbLIX, a reTepouMKAM3auuel COOTBETCTBYHOLLENO
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rMAPa3WHUAA3MHA NOAYYEHbI COEAMHEHUS, COAEpXalLye B MOAeKYAaX TPU dapMaKodOopHbIe reTepo-
UMKABI,

Ha 6a3e TMOAOB, NMOAYYEHHbIX U3 XAOP3aMeLLEHHbIX a3uHOB, pa3paboTaHbl METO-Abl CHHTE3a
reTepocUcTeM ¢ couetTaHuemM B MoAeKyaax 1,3,4-0KcaAMa30AbHOTO U a3U-HOBOTO reTEePOLIMKAOB.

Takum obpasom, Ha 6ase 3-apua- M 5-S-ankuasamelueHHblx 1,3,4-TMAAMA3OATMO-HOB
pa3paboTaHbl AOCTYNHble M NpOTEKalWMe C BbLICOKUMM BbIXOAAMWU METOAbI CHHTE3a paHee
HEONUCAHHbIX ALUKAMYECKUX COEAMHEHWH, a Takke NPOM3BOAHBLIX HEKOHAEHCMPOBAHHBLIX OU- U
TPULMKAUYECKUX FeTEPOCUCTEM.

NpeaBapuTeAbHbIE AaBOPATOPHO-BEreTaLLMOHHbIE UCTILITAHUA NOKA3aAW, YTO CUHTE3UPOBAHHbIE
COEAMHEHUs He 006AapaloT 3aMeTHOM repOUUMAHOW MAM QYHTULUMAHOW aKTUBHOCTbIO, OAHAKO
NPOABASIIOT APKO BblPaXEHHYK) POCTCTUMYAMPYIOLLYH) aKTMBHOCTb. M3 3TOro psipa COeAMHEHM Ana
AaAbHelunx, 6onee TAYGOKMX MCCAEAOBAHWWA U NPOBEAEHWUS MOAEBbLIX UCMbITaHWW 0TOOpaHbl 22
COEAVUHEHHUS, CTUMYAMpYIOLLAA aKTMBHOCTb KOTOpLIX Oblna Bbiwe 80% MO CpPAaBHEHUIO C LIMPOKO
UCNOAb3YEMbIM reTepoayKCHHOM.

Ha oCHOBaHMM NpPOBEAEHHbIX CTPYKTYpHbIX M OMOAOTMYECKUX WCCAEAOBAHMIA CAE-AaHbI
CAEAYIOLIME 3AKAIOYEHUA O CBA3W MEXAY CTPOEHMM CUHTE3UPOBAHHLIX COEAM-HEHWH U MX
61ONOTMYECKO AKTUBHOCTbIO:

1. BaXHbIM YCAOBUEM CTUMYAMPYIOLLETO AEHCTBMA Ha POCT pacTeHUW ABAAETCA HaAMuue B
Monekyae 1,3,4-THapMa30AbHOTO LIMKAQ;

2. B pAAax 3-apua- U 5-S-anKUATUO3aMELLLEHHbIX TPOU3BOAHBIX HaUbOAEEe aKTUBHBIMU ABAAIOTCA
auMKAMYecKkue NPOU3BOAHBIE. Bo BCex cAyyasx BBEAEHME B MOAEKYAY TMPA30ALHOTO LIMKAQ, a TaKKe
3ameHa THaAMa30AbHOT0 GparMeHTa Ha apUAbHYHO rpynny NPUBOAMUT K NOHWKEHUIO AKTUBHOCTH;

3. AN BbIIBAGHUSA HOBbIX 3 GEKTUBHBIX POCTOCTUMYAAITOPOB NEPCNEKTUBHBIM AIBASIETCA MX NOUCK
B PAAY COEAMHEHWI C coueTaHMeM B Moaekyae 1,3,4-TMapuazonb-Horo, 1,3,4-0Kcapna3onbHOTO W
QA3MHOBOTO LIMKAOB.

GRIGORYAN ANI ARSHAK

SYNTHESIS AND BIOLOGICAL ACTIVITY OF NON-FUSED SYSTEMS DERIVATIVES WITH COMBINATION
OF TWO N,S,0-CONTAINING HETEROCYCLES

SUMMARY

The main goal of the thesis was to develop accessible and effective methods for the synthesis of
new derivatives with potential pesticidal activity in a series of non-fused bi- and tricyclic systems with
a combination of 1,3,4-thiadiazole ring with N,S,0-containing five-and six-membered heterocycles
(1,3,4-oxadiazole, pyrazole, pyrimidin and 1,3,5-triazine) in the molecules, as well as the study of
pesticidal and growth regulating properties of synthesized compounds and the identification of the
relationship between their structure and biological activity.

The task was to find biologically active derivatives by modifying the molecules of the starting
materials, introducing various acyclic substituents and heterocycles, replacing heterocycles to
identify the most optimal structures with high biological activity.

As starting compounds, potassium salts of 3-aryl-1,3,4-thiadiazolidine-2,5-dione and 5-S-
alkylsubstituted 1,3,4-thiadiazole-2(3 4)-2-ones were used. Based on the of tH and 13C NMR spectral
data, it was shown that these compounds exist in solution in dithionic or thionic tautomeric forms, but
their alkylation proceeds at sulfur atom of a thiol form. A method for the synthesis of the
corresponding acetic acid esters and their hydrazides has been developed. On the basis of numerous
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experiments, it was shown that the highest yields of products are achieved by carrying out the
reactions of the starting 1,3,4-thiadiazoles with chloroacetic acid exclusively in the aqueous medium
in the presence of an equimolar amount of sodium hydroxide and the catalytic amounts of the
triethylbenzylammonium salt, and the subsequent hydrazinolysis - in propanol medium under the
action of an equimolar amount of hydrazine hydrate.

By converting the resulting hydrazides, a series of acyclic compounds and derivatives of non-
fused biheterocyclic systems with a combination of the 1,3,4-thiadiazole ring with pyrazole or 1,3,4-
oxadiazole rings in the molecules linked through a sulfur atom and methylenethio or
oxomethylenethio groups were obtained.

It was found that the heterocyclization occurs with the formation of a pyrazole ring during the
reaction of pentane-2,4-dione with acetohydrazides of both 3-aryl and 5-S-alkyl-substituted
thiadiazoles, but when the latter react with acetoacetate under similar conditions, acyclic products of
condensation are formed.

To establish the effect of 1,3,4-thiadiazole moiety on the biological properties of the substances,
this cycle was replaced by a benzene ring. However, biological test data have shown that such a
change in the molecular structure leads to a decrease in activity.

It was found that the reaction of these acetohydrazides with unsymmetrical azines (2,4-
dichloropyrimidine) proceeds via the chlorine atom of the 4th position of pyrimidine. By chemical
transformations carried out due to the chlorine atom of the second position of the heterocycle, a
number of acyclic derivatives were synthesized, and via heterocyclization of the corresponding
hydrazinylazine afforded compounds containing three pharmacophore heterocycles in the molecules.

Based on thiols derived from chlorinated azines, methods for the synthesis of heterosystems with
a combination of 1,3,4-oxadiazole and azine heterocycles have been developed.

Thus, on the basis of 3-aryl- and 5-S-alkyl-substituted 1,3,4-thiadiazole-thiones, the methods of
efficient and high yields synthesis for new previously undescribed acyclic compounds and non-fused
bi- and tricyclic heterosystems derivatives have been developed. The preliminary laboratory-
vegetative tests have shown that the synthesized compounds do not have appreciable herbicidal or
fungicidal activity, but they show pronounced plant growth-stimulating activity. From this series, 22
compounds, which stimulating activity was higher than 80% compared to the widely used
heteroauxin, were selected for further deeper research and field trials.

Based on the structural and biological studies, the following conclusions were made about the
relationship between the structure of synthesized compounds and their biological activity:

1. An important condition for the plant growth stimulating effect is the presence of 1,3,4-
thiadiazole ring in the molecule.

2. Acyclic derivatives are the most active in the series of 3-aryl- and 5-S-alkylthio-substituted
1,3,4-thiadiazoles. In all cases, the introduction of a pyrazole ring into the molecule, as well as the
replacement of the thiadiazole moiety with an aryl group, leads to a decrease in activity.

3. For the detection of new effective growth stimulators, it is promising to search for them in a
series of compounds with a combination of 1,3,4-thiadiazole, 1,3,4-oxadiazole and azine cycles in
the molecule.
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