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Uwntlwfununigwb pbdwl hwuwnwunyb) b <wjwunwbh wgaguwiht wgpwpwihG
hw-dwjuwpwbnid

Qhunwywl nEjwywp’
phd.ghwn.nnyunn, wnnytunnp
U.0.60gnwa

Nuwunnbwywb pGnnhdwiunuGbp®
phi.ghwn.nnyunp

Q. 4. <wupwpjwb
phu.ghwun.ptlylwdént
£.Q.Unwpwpjwb

Urwowwnwp Yuqiwytpwnegnt Gnlwlh wbEwnwywl
hwdwuwnpwa

UwntGlwfununigwt wywwnwwbnignibp Yuwywbwine £ 2014 p. nGyunkiptph 19-
ho, dwip 15%-h0 << QUU Opquliwlwl L nbnwgnpéwlwl  phdhwih
ghunwunbubnin-ghwywb Yeawnpnbned gnpdnn <<€ PN<-h Opquitwlwb phuhwih
010 dwulwghunwywb funphpnh Ghunnid (0014, p.GplwG, Ugqwunnipjwb wnn.
26):

UuwnbGOwfununipjubp Yuptih £ swinpwlw] << QUU ONL AQSY-h gnwnwpwlnty:
Utbniwaghnl wrwpdwd £ 2014 p. Gnjtdpbph 19-hG:
Uwulwghunwywl funphpnh

ghunGwyw pwnuwntnwn, P.G.B.
Q.U.Uwywpuwa

Tema JUCCEepTallU YTBEPIKICHA B Harmmonansaom arpapHoM YHUBEPCUTETEC ApMeHI/II/I

Hayunblii pykoBoguTEIb:
JIOKTOp XUM. HayK , mpodeccop A.ILEnrosun

Oq)ﬂ].[ﬂa.]'lbﬂble ONMOHEHTHI:

JIOKTOP .XHM.HayK I".B.Acparsn
KaHJUaT. XUM.HayK A.T.Arababsu
Benymas opranusanus: EpeBanckuii rocyiapcTBEeHHBIN YHUBEPCUTET

3ammTa guccepTamun cocToutes 19-ro aexabps 2014 r. B 15% waco na 3acemannu Crie-

nuanmsupoBanHoro cosera BAK 010 nmo opranndeckoii xumun, neiictByromniero B Hayuno-
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TEXHOJIOTHIECKOM IIEHTpe OopraHndeckoi u ¢apmaresrudeckoir xumun HAH PA (0014,
r. EpeBan, np. AzatyTss 26).

C nuccepTanueit MOXXHO o3HaKOMHThCS B Onbimorexke HTL[ ODX HAH PA.
Astopedepart pazociad 19-ro Hos6ps 2014 T.

Y4eHsblif cekpeTaph ClielUaIn3UPOBAHHOTO COBETA, K.X.H. I"."M.Makapsia

ucluusuueh cua<uuneN AFLNHBUGHNL

Lawnpyws palwih wy Gruginuan: Qjninuunbunbuwywb
Owywpnyubph pwpdp L Gpwluwynpdwé pbpph unwgniit hpwywbwgyntd
gh  wdpnn9 wpp Ohon-gwrentilbph  oglnipjwdp, npnGghg Y&enpny L
gjninwunlbuntunipjwb phihwgnib hhd-0wdé hwlpwht wwpwpunwbnipbph b
Gowywpnyubph  Jowuwwnnibbph, hhdwlnni-gintbtph L dnpwfunuinbph  nbd
wwjpwph phdhwlywl dhongltiph weuwinhghnltiph Yh-pwredwl Ypw: Uwluwyb
wpyntpnid dhwdwdwlwy Swewlnd £ dwpnnt L 2powlyw  dhowdwinh
wbywnwbgnipjwb fubnhpp, npp Ywwdwé t hnnh, oph wnunnundwa, hGas-wbtu Gwl
ubOnwuipknph 069 npwbg BhwgnpnbGph Yninnwydwb hbwn: Uin wywwndweny Gnp
wtuwinhghntbph GYwwndwdp OGpYwjwgynid 60 Ynpun plwwwhywlwywb ww-
hwGoltn:

Lnp wmhwh wtuwinhghnbtph uhbpbql wpnhwywb £ Gwb wb ywwndwend,
nn dwiwlwyh pbpwgpntd Jbwuwywp opgwbhqubbpp Yuwynibnepynib GO &brp
pGpnud  oquwignpédynn  wwuwnpwuwnniybbph  0Ywwndwdp: Wu  wbgwOlwih
Gplunyplt wlhpw-dbwnn £ nupdbnd weuinhghnbbph uhunGiwwnhy hwdwipnidp
wqnbgnipjwl wnwpptn dGuwbhqilbpny odinjwé Onp wwuwnpwuwnneybbpny:
Urwyb], Ywplnp b wbunhgh-nwiht wyunhdnigjuip odndwd opqwlwywb
dhwgnipntbbbph Gnp hwdwywpgbph, hwwnwwbu npwbg  wppntd
thwdwiwbwy Gpynt hwdwygynn hwuwnynipyntbltin gnt-gwpbinnn
wwuwnpwuwnntybeph hwynbwpebpnidp: Wu pwpn nt ndwpwinté hhdbw-hwpgp
nwndb £ dwiwlwywyhg uhbptinhy opqulwywb phdhwh Ywplnp fubnhp-
Gtphg dGYp:

Ugnibtph  (whpwany, phwany, wphwqny)  wéwagjuilbnh  wppbnnid
hwjinbh GO pwqiwphy $hghninghwwbu wywhy dhwgnipniGbtpn, npnbp
Uppwrdynud 60 hOswbu pd2ynipjwl, wjbwbu b gninwunbnbunipub  Jbe:
Uwiywya Jtnohh Gpyni-tnptp nwu-Owyjuybtpned GYyuwunygnia k
hGuwnwppppnipjwb qquih w& wyn hGintpnghybph wéwb-gjwibteph GYwwndwdp:
UhtuOny0 dwiwlwy gpwywlnigjwb dG9 wwn uwlwy GG wnpyd-jwiObpp
wnunblghw| wbunhghnwiht  wywhynigwip odnjwd  wjbwhuh  dhwgnt-
pINLbGGNh YyGpwptnjwy, npnbp hpGbg dnGyninud dhwdwiwlwy wwpnibwynid
GO Opqwéd onwyltpp, dhOsnbr  wn  snuunudOGwuhpywé  hwdwywpgbpnid
hGwpwdnp t hwjnOwpbpt] weunhghnwihb L wdwywnpqwynphs wywnhynipjwdp
oduinywd Gnp ywuwnpwuwnniybtn:
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Wluwinwlph  Guuwanwln: Uwlb, wnublghw| wbtunhghnwh
wywhynipwip odnywé N,O,S-htGwntpnwunndltin wwnntGwynn
hhGqwlnwiwbh (whpwanth, phwan-th, wph-waqnih) synGnbhujws phghyihy
Onp hwiwywnpgbph  woéwlgwibeph  uhlpbgh  dwuwngblh  Bnwlwybbp;
ntuntiwuhpb npwag thnfuwnynuiltpp L ywrnigqwépwihl
wrwOdbwhwuwnynipntblbpp, uhlpbgwd  dhwgnipintbbph  wywnhynepnill,
hGswbu Gwbl Yurenigjwdéph L YEGuwpwlwywb wynhdnigjwb thol Gnwéd uwwh
wrwOdGw-hwwnynigntGbbpp;  hGunwgnunignlbleph wpnyptGpntd  pGunky
Unpwrwywb Gwbw-Ynipgntt nibbgnn wewdtb] wyunhy wwwnpwuwnneybbnp
nuwunwihb hGunwagw thnpédwn-ynidtsph hwdwn:

Ghumwlwl - Gnpnyep:  Uwydbl &0 whpnipnh0-1-, whwbphnh-1- L
unnpdnh0-4-nhphnywnppwihlwpepeniOtph  Gwunphnuwywb  wnbph L npwog
Owpuyhbtnud s04w-pwgpdwé S-nbnwywiywsé woéwgjwibbph pwpép G ptpny
unwgliwl  Gnwbwybtp: 8nyg £ wpdb, np  hwiwwwunwuuwb  S-2,4-
wGOwnwlnhn0-3-h;  woéwlgwih thnjuwg-nbgnigintlp  hhnpwghGGBph  hiwn
pOpwlnd £ OGpdniGYniywyht  ghyintdnd, nph wprynibpnid wewowOnid 60O
hwiwwwwnwuuwb whpwaniwihba wdéwbgywibtpn, huy N-
wyhinhphnywnpwihlwppentbbph  wntph L a-pinpugbnnpuguwiuwppyh
thnfuwg-nbgnipjwl wpnyntbpny unwgywdsd o-nhphnwppwdnhy wéwbgwbbph
GGpaniGYn-qwiha - hwnbpnghyintdt hwbgbgbnud £ 3-wyh-4-dbphi-2-
phopunphwaqn-5-hilywppn-Gwpepyh  tupbnbbph gnjugdwlp:  Pwnpdép Gptpny
uhlpbqyt] G0 npwig hwiwww-nwufjuwb 2-wihOw- L 2-wphpuntdnbhiwdhbw
nbnwywywé wghnltpp, npnlg thn-fuwpynudbtph wpynibpnid unnwigyty &G
YwppwihOwppUh L shquOnieh wéwlg-jwiltph 066 pwpptn: <wjnbwpetnpyb t,
np wjn 2wnehl wwinfwbnn 2-widhbw-4-dbphiphwan(-5-h|ywppnbwppyh wahnb
hpGt  wrwGdGwhwwniy £ npubunpnid L wwppebn Gnuy ndphbbph  hbwn
nwpwglbhu  wewowglnid L dhllnyh dhwgnipnibp:  Urwownydt, L
rtwyghwh plpwgph GOpwnpdnn  ninhG L unwgqws  YtpeGwljnieh
Jwrnigwépn:

1H-1,2,4-Sphwqn|-3-phnih  hhdiph  dJpw  hpwywlwgyty, &G 1H-1,2,4-
wnphwgnih  GwpuyhGnd  sneunudbwuppdwé wéwbgyuibbph  Gwwwnwywihl
uhbpbqlEnp, npnbp Ywpnn 60 ntbBOw] thwpptp twniinnibpwiht Yuenigywép:
Uwyyb) 60 wyn dh-wgnipntGGph pbunpnnuywb S-wiyhpdwb L hGwnwagw N-
nbnwywiwl rtwyghw-06ph hwiwwwwnwuuwld wywdwbbbpp: Upryntbpnid
uhbpbqyt) &G Gwfuyhbnd sniunibwuppqwd Shwgneenibbbp dnityne bbpnid
Gpyne L Gptp Swnpdwyndnp hbwnb-pnghyibph hwdwnpnigjwdp:

annpolwlwl GpwowlyngnGp: U;wydt) 60 pwpdp Giptnpny nhphnywnpw-
dhGwpepentbtinh, whnwanh, 2-wihbw-4-d6ph|phwan|-5-hilywnpnbwppyh
wéwlgywi-eph L 1,2,4-inphwignih OGnp, Gwfuyhbnd  sneuntdbwuhpywd
wéwlgwibbph  unwg-dwb dwwgblh  Gnwlwylbp: Uhbpbqwéd Uh wnp
dhwgntpntbbbp gnigwpbnti GO wpunwhwjndwoé dnibghghnwiha,
htpphghnwjht L wdwywpgwdnphs hwwnynipyntb-06p, npnbp npny nGwpbpnd
gbpwquwoOgnd GO Yhpwreynn  hwjnbh  wywuwpwunniy-O06pht:  Urwyby
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hGwnwppppnipyntt 60 O6pYuwywgbnid  wnphwgnih  2wnpph  dhwgnt-pyntbbGnp,
npnGp gnigwptpnid G0 dhwdwiwlwy L wlwfupwbhs L $nibghghnwihh
wywnhynipntl: Ywunwpywd Gwfubwywb thnpdwpyniitbpp gnyg GG wnyby, np
unwg-ywé  dhwgnigntbbbpp pwwin hGewbOywpwihaG 66 npwbu  Gnp
wtunnhghnwiht  wwuw-pwuwnniybbn:  dGpohbltphg  wrewdbp  wywhybbnl
wrw0a0wgyt] 5O hEunnwqw nw2-nwiht thnpdwnpynwibtph hwdwn:

UhGptqwé  dhwgnigntbbbpp gnpébwywb  hGwnwppppnieynt &G
OEpYwywgbnd ng dhwyt npwbu wnutbghw) wbtunhghnbtp, wjl npwbu
dwuwngblh Glubnuetip Gnp $hghninghwwtiu wywnhy Gneetiph uhbptigh hwdwn:

<Spwienwipwlnigni0G6pp.:;  UnGOwfunuwwl - wfuwnwbOph  hhdGwyw
pnwl-nwynipntbt wpunwgnyué £ 5 ghunwywl hnnwélbpnd L 2
ghunwdnnnybbph pb-qhubtpnia:

WfuwinwlGph hnpdwnlymdp: UnGOwfunuwwl wpfuwunwGph hpdGwywo
nnnypltnp  OGpYwjwgyty GG 1 dhowqquihl ghuwdnnnynid®  International
Conference “Biotechnology and heath”- & DAAD Alumni seminar, Yerevan-2008,
hOswGu Gwb Nniu-<wjyuwywl (Ujwygnbwywl) wyeunwywb hwdwuwpwoh 5-nn
nwntlywb ghinwdnnnynid:

UwnGGwfunumigw uemgdwdpn.: Unblwunuwywl wpluwnwlpp wnw-
nnywé £ hwdwywpgswihG wpdwépeny 101 toh dpw L Ywgddws ¢
OGpwonteinibhg,  gpwyw wybwnyhg, wpryntbplbph pGbwpynidhpg,
thnpdbwywb dwuhg, Gapwyw-gnipnttltphg L oguwagnpéywéd gnwlwlnipjwl
gwlyhg (243 hnniu):

ucluusuueh <pUtUyUL PNYULAUUNEEB3NFLE

<{wjwuwnwbh waqaqwyhba wagnpwpwjhb hwiwjuwnwh pnyutiph
wwunwwinigwb L weuinhghnbbph uhbpbgh wpnpEdwht jwpnpwwnnphwynLd
Gpywp  wwphtbp  (wpFlwéwdw; L Gwwwwlwht - wuwwnwbplbp 6O
hpwywbwgybi ythuwpwOnptl wy-nnhy Udhwgntpintbbtph uhlpbgh
ninnLpjwip, wyn pUNLY N,O,S-htwntpnwuwnndltn ww-pnLbwynn
hhGgwbnwdwbh htwintpnghyhy dhwgnipintbbtph wnppned:

NwuntdOwuppnegnbbpt ninnwéd 6O Gnbp  gninuunlbunbuwywb
Gowywpnyubph  JOowuwwnniltph, bhqwOnnignibtph L dnwfunwnbph  nbd
wuwjpwph GOnp dhongbbph hwyinbwptpdwOp L wjbwhuh wWwuwnpwuwnniybeph
unbnéiwlp, npnGg Gchengny hGw-pwynp |hGGp  Yupnly  O0dwaqbglb)
wtuwnhghnbbpny dwydnn gwbpbph tyninghwywb swapwpbrGywdédnipnilp:

UwntOwfununigntbb wyn  hGunwgnunipyntbObph tpwdwpwOwywb
wnnibwyne-pgnt0b £ hwlnhuwlnid, hwpyh welbng Gwb w)t hwbgudwGpn,
np  pOwywh, hOswbu Owl  upOpbwhy Swagnud  nlbgnn  pwqliwphy
wwunpwuwnniybbph pwnwnpnipwb hhd-pnud pbywé 64 hhbg- L yegwlnwdwbh
htwntnpnghyhy onwy wwnpnibwynn dhwgnt-ponttltn L npwdg wéwbgjwbspn:
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Stnwywiywsé nhphnywppwihbwpeniibph L npwig whpwgnihy
wéwhgjwibtph uhOpklqp

<bunwagnunipyntbbbpb uyudby GG nhphnywppwdihbwpepyh wéwlgjw)btnhg,
npnbp U066 Yhpwenignib nibbG npwbu  wbuwnhghnlbpn: Ypwlg pyhl GO
wwwnywbnd  wjlwhuh hwyinbh  wywuwnpwuwnniybbp, hboswhuhp GO0 ghOGpp,
wnihywppwghbp, Ywppwpehnlp, wbnpwatphiphnipwdnhunybhnp  (SURGH),
thiinipwdp, npnbp  oguw-gnpéynid GG hnnbpp wiunwhwObint hwdwn L
wwwhnynud G0 O6dwwnnnOtph nsbsw-gnidp, hoswbu Owb wwunwwlnid GG
pnyubpp uywrbwgnn hhywbnnipnttbbpp hwpnighsbbphg:
Yhphnywppwihbwppyh wéwOgwibtnb ogunwgnnéyntd GO Owl
gnpGlwqghbph L gnuqwunlwnbuwywld  wy  Gwywpnyubph  ubpdbph
wfunnwhwOdwl hwdwp: Yhphnwppwidhbwppyh wéwlgwibepp gnpslwywb
hGwnwppppnienth GO0 wewowglnid Gwb wja wenwdnd, np wyn dhwgneentbbbph
L hwinyGunbGEph nu tu-pEpbEph hGuin npwbg hGnbpnghydwb rGwyghwitnh
dhongny hGwpwdnp £ waglty whpwanuwht b phwaniuwht hwdwywnpgbph,
JGpohGbtphu wpptpnid  OGnp YGhuw-pwlnpbt wynphy  wéwbgywiGsph
hwjinOwptpiwb wyaywihpny:

<wzyh wrlbiny wju nywibbpp uhptqyty G0 whpnihnhG-1-, whwephnho-
1- L dnpdnihG-4-nhphnywppwihbweenitbbph Owwphnidwywb  wnGpp b
hpwywbwgyt; npwbg dh wpp thnfuwpynudbbpp:  <wuwnwundbp E, np
dbpnhhgwy  wnbpp (1 w-q)  opw+hl  dhowduwypnid,  ubGwyuwhG
oGndwunh&wOnid thnfuwgnnud 60 pinppwgwiuw-pryh, npw dEphiwhb tuptnh,
wdhnh, hOswbu  Owlk  3-pinpwtbunwlnhnb-2,4-h - hGw,  wrwowglbiny
hwiwwwwnwufuwlb S-nbnuywywsé wéwaguwilbtkn (2-5 w-q).

S S

N)kSNa ﬂ» N)J\SR
@ O

R

1w-q 2-5 w-q
R = (CHa)s (W), (CHa)s(p), O(CH2CHa) (q);
Rs = CH,COOH (2), CH,COOCHs3(3), CH,CONH;(4), CH(COCHz), (5).

Ywppopuhdtphl wéwlgywilbphg (3 w-q) 63 %-ng hhnpwaghGhhnpwwnh
wqnb-gnigjwip 20 °C-nwy unwgyb) 60 npwbg hhnpwaghnbtpp (6 w-q):
S S

H,NNH, (63 %)

OJ\S/\H/OCHs = OJ\S/W NHNH,
O (0]
3uw-q 6 w-q
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ThphnywppwihGwpepyh Gwwnphnudwywlb wnbpb opuhnwgyti &b jnnh opw-
uwyhpwnwihba |nuénypned,  wewowglbing  hwdwwwwnwufuwb  nhunt $hnwih
dhwgnt-gntbltin (7 w-q):

S

L —L

)SI\
O SNa C2H5OH QI S -
2

Tw-q Tw-q

MnunbOghw;  wywhy  dhwgnipnitbbbp Yunpbh £ wyoyub,  Owl
nhphnjwppw-dhGwppquwiht dGwgnpnp hwdwygbiny wjGwhuh htwntpnghyihy
onwybtph hGwn, npnbp hhdp GO hwOnhuwbnud Yhpweynn wbunhghnwih
wwuwpwuwnniybbph  unwg-dwld  hwdwp: Un Gywuwynd 1 w-g wnbpp
thnfuwgnbignipjub dee &G npdby  2,6-nh-pinp-4-atehiwhphdhnhGh  hGu:
NGwyghwt hpwywlwgdtby t  nhiGphidnpiwdhnnid  70-80 °C 5 dwd
wnwpwglbint wwpwbbabpnud: Unwgdwéd wghUhywéwbgywiGnp (8w-q)
Owulwywb jwpnpwwnnp-ybgbwnwghnt thnpdwnynudbbph dwiwbwy gnigw-
ptint) 60 wpunwhwjnywé pnibghghnwiht wynhdnipnih:

Cl

X Cl
S N*N S
A N=(
e CIT7"cH, s N
R__“ R/
CH;
1w-q 8 w-q

hehnywppwohbwppyh wéwagywitnph 2wppl pUnywOGing, hOswbu Gwb
Oww-inwywihG  nhphnywppwihbwepdh  whpwaniwiht  wéwbgywibbnG
unwlwint  Gww-nwyny, nwuntibwuhpyty b dGp Yynndhg uhbpbqwé S-(2,4-
wtOwwlnhnb-3)-nhphn-ywppnbwwbtph (6 w,g,n)  hnfuwgnbgnipnilp
hhnpwahObGph L npwg wnenwyw-ywé wéwbgjwibbph htwn: 8nyg £ wnipdb, np
0dwé  hnjuwgnbgnipyntbp  pGpwlnud £ GepdnGYnywihG  ghyinwind, nph
wpryntbpnid wewowOnil 60 hwiwwwwnwuuwlb wh-pugniwiht wéwbgjwibtpp
(9 w!q!n't): R!

/7

N—N

0O
H;C 4
3 R;NHNH, H3C/K%\CH3
S, —_—
H,C >/-—R 0,0 SYS
O S R

5 w,q,n 9 w,q,n-k
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R=N(CH,); (3* ); N(CH,CH,),0 (5-); N(CH;), (5" );
R=N(CH,); (% ), O(CH,CH,), (9 ), N(CHy), (9"), R'= H;
R =N(CHy); (9 ). N(CH,CH,),0 (9%, N(CHy), (9;) , R'=CH.

Uwyyt 60 oyunhdw] ywyiwbbbp wju rEwyghwbeph hwdwp:

Nruntdbwuppnieyntbbtpp gnuyg GO wnybi, nn Yuwpjwdé
nhphnjwppwdwwnbtph wbnwywihsenph plnyphg  ghyinudl papwlnid £ Yud
utywywihb obpiwunphiwbnid Ywd wnwpwglbind dhbsl 100 oc: Unpmyntbpned
unwgyti| &0 3,5-nhdtph|-S-nhphnywn-pwinhiwhpwanibbn:

Nuntdbwuhpyby G0  Owl  3,5-nhdbphi-4-(S-nhphnywnppwinhy)-
whpwanitph npny  thnfuwnpynuibtpp: Uwubwynpwwtu gnyg £ wpdb, np
ytnpohbbtipu pthgnih dshowdwjnpnid inphkphiwdhbth GEpywjnigjwdp 70-80 °C-ni
thnfuwgnbgnigub dte GO dwnbnd  wrinnpnenune$npinphnh, huy  wnnenh
dhowywnnud”  whphnhGh  Yuuwwih-inhy  pwlwyGtph  GEpYuyniejwdp
thnfuwgnnud 60 $60hhgnghwlwwnh hGw, wrw-owglbiny hwiwwwwnwuuwb
N-inbnwywjwdé wéwbgjwibep (10,11):

2!

R =N(CHy),, N(CHZCHZ)ZO%{
Bhwqn|-5-ywppnlwpepniitph wqhnOtph uhbptqp L npwig
thnjuwnpynuiGtpp

LuwfuyhGnid gnyg tp wndty, np N-wiyhinhphnwppwidhGweentGbph wntph
L  a-pinpwgbinnpwgwfuwppyh thnfuwgnbgnipwb hGunbwbpny unnwgynid GO
o-nhphn-Ywppwdnph, wéwbgwibbp, npnbp GOpwpydnid GO GEpdnGYNLWIHhG
hGwnGpnghydwo wrweowgltiny 3-wyhi-4-d6gh|-2-phopunphwan|-5-
hiywppnGwppedh tuptpbtn:

e e}
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S N

NHR — S
T Y
S S

Ubnpohblbphu  hwiwwwuwnwufuwb  wghnbGpp  Unipghnwuh  rGwyghwih
wwpiwb-06pnid - Jepwjudpwdnpynid GO0 hgnghwlwwnbBph,  npnbp k|
wdbbwwnwnpptnp GnyG-ndhibbph hbn wewowglnid GO YwppwdihGwppyh,
Ohqwjnipbph, ubGdhywppwahn-06ph  wéwlgywiGeph  2wppbp,  npnbgnid
hwjinbwptbpyt] 60 pwpép Yehuwpwlwywb wynhdnigjwip odndwé th funiip
Ghwgntpntb0bp” wiwfupwbhsbbn, $nibghghn-06n L hEpphghnbtn:

Uju inbuwbynibhg npnawyh hGunwpnppnipintb tp GGpYuwjwglnud phwanih
GpU-pnpn - nhppnd - phnOwyhG fudph  dinfjuwnbG vwpptn - wahbGwho
inbnwywihsbbph OGp-oniénudp: Uin bwwuwnwyny ogunwgnpéyt) 60 Gwiuyhbnid
uhbpbqywé 2-wihOw-(w-phrunt wbhwdhbw)-4-d6ph|ghwan(-5-
hiywppnbwpepdh  tupbinbbpp (12 w-g), npnbp 63 % hhnpwahlt  hhnpwwh
dhowywjpnid 20 °C-nud pwnén GpGpny wrwowglnud 60 hwiwwwwnwufuwb
hhnpwahnltp (13 w-g): Ybpohbltnpu opuhnwgdtby GO opwihG dh-pwyduwypnid
Fydpdngwn  pwlwynigwdip NaNO2-ny, wrwowglbiny 2-wihOw  (unt-
$nGhindhGw)-4-dbphirhwan-5-hiywppnbwppyh wahnltp (14 w-q):

O
0C,H; NHNH, Me N;
NH,NH, NaNO, T

o o 0o o Q
H o Hs OEt
. R/N\]/S HyC OEt 130-135°C —
H,C OFt Nl
N

ACOH A S
NHR NHR NHR
12 - 133 - 142 -

R=H (), SO,C¢Hs (W), p -CH380,CeHy (- ).

Nunuibwuppyb] 60 0wl wghnOGphG pGnpny dh wpp thnfuwpynidbtn:
Wuwtu® wahnltpp thnfuwgnbgnipjwl dte G nnpyby dh awpp Gniytndhibtph
htGuin  wnninth - dh-owywjpnud,  whphnhGh  Juunwihwhy  pwlwybtph
OGpYwynLpywydp, 100-120 °C-nud 2 dwd nwpwglbind: Upnyntbpnid uwhpuinlbph
hGuin  npwlp wrwowgnt| G0 Ywppw-dhOwppdyh, huy wihbbGph hGn
Ohqwljniph wéwbgywibbph d6d pwnptp (15, 16):
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/O //O
H;C HN—C\ Me N, HC HN—C
>=< OR! — —(  NHR?
R'OH R?NH,
—

N S N S N S
N 7 )
NHR NHR NHR
15 14 16
R= SOzCsHs R= ,D-CH:;SOzCeH4

R!'=C,Hs, (¥i-C3H;, (CH,),Cl; CH

N
+ \
R? = C¢Hs, p-CIC¢H,, 0,p-CL,C¢H, p-CH3(CH,),0C4H,, AS_S*coocsz.

U yepw £ hptb npubnpnid 2-wdhbw-4-d6phiphwany-5-hiwppnbwpeeyh
waghnp (14 w, R=H): NuwniibwuhpnipntGbpp gnyg GG wdb, np Gyl
wwpowbbepnd wyb vnwpptn Gy ndhibEph hGun twpwgltbihu werwewglnid
L dhlOnyb  dhwgnegnibp (17): Wn OGnyGp dhwgnignt00 £ unnwgynid Gwbe wyb
nGwpnid, Gpp wghnp wwpwg-ynid £ wnpnengned wewbg - Gneytndhih:
Pwqlwphd thnpdbph wpnyntbplbbpp pnyp 60 wwihu Bgpwywglbint, np 2-
wihbw-4-d6phiphwan-5-hilywnpnlwepdh wahnh L Gnuytindhibeph rbwlghwih
dwiwlwy ybpgnpwdéd rbwgblwnp rtwyghwihl sh dwu-Gwygnid: Unwgywé
thwgntpjwlb Ywrenigywépp hwunnwwnbint hwiwp Juwwwpytb) 66 uwGyunpwihl
pwqdiwynniwbh niuntiGwuppnignibbbn: Wuwbu™ bY uwtyupnud nhinygnid 6o
Ywbnibep 1685, 1600, 1590, 1540 ug™ dwpgbpnud, npnbp  hwdwww-
nwuluwlnd &G C=0, C=N L C=C fuiptpht, 3400-3100 ud” whpnypntd
nhungnid £ NH-fudph iwlnidp, uwyuwyb pwgwuwnid £ NH2-h pUnipwgpwwb
nniwGunwihb Ywbnudp: Uwuu-uwytyupnid wiklwits qubgywdéh nibh 155 m/z
dhwynp, npp wpnn tp hwiwwwunwuuwlb  2-wdhOw-4-06phghwagni-5-
hithgnghwlGwuwnhb,  uw-Yuwyb hu uwbluph  2200-2300 ud” dwpgnid
pwgwywjnid ' N=C=0 fudphb pUnipw-gpnuywb Ywbnidp: 'Huun nyjwibtpp
hGwpwdnpnipntb $66 wnwihu dhwbwlwy Ggpwywgnipjwb wib] Ywrenigywéph
JGpwptnuwy, pwOh np uwyGyupGEpnid nhingnud 60 dhwyb dGphy fudptph L NH-
fudph  wpnuinbOGph wgnwbywbbepp™  pUnhwOnip 1:2 hGnbgpwiwihG
hwpwpbpnigjwdp: <wiwnpbiny  unwgdwéd uwtyunpwiht pninp wnnuibbpp
Ywntih £ Gopwnntl, nn wghnbbph wnwpwgdwb dwiwbwy N2-h wh-owwnybinig
htwnn ibnh £ nlbbGnLd ghyndhwgnid, dhowbyjw| wrwowgwé hgn-ghwlwwh L
gnwu dngeynih NHo-h fudph hwpyghl, nph wpryniGpnid Ywpnn £ wrw-9uwbwy
7,14-r1h-15b[ah[-15,16-nhphw-2,4,6,9,11,13-hbpuw-qwmnhghl,|[n-[10,2,1,15'8] htp-
uwnht0-1(14),5, 7,12-nbwnpwkd-3,10-nhnbp (17 A): Pwlh np  unwgywd
Ohwgntpjwb  dniGynyp  gubdnd £ jwpdwéd  Jhfwynid, www  dwuu-
uwtyuinpnabunpnud  EiGYupnbw-ht  hwpdwéh hnbwbpnd Ywpnn £ wbnh
nLOGOw) N-C(O) Ywuwh fugnid, nph hG-inbwbpny dniEynip Ypwdwbyh m/z = 155
qwlgywdébbnpny Gpynt updtuinphy pEYynp-benh:
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H
CH; 0O

0 N
N\ )k ST ~H
/ﬂ\ N N
HN NH Hey” 8 Y
H,C |
3 _ )%N H O H;C
S S
N= = CH, 0 H
CH; )k s Neyp
HNTNH )N‘\\ N \\H/
0 s Y :
| O HiC
17A H 17B

2h pwgwreynd Owl, np ghyinthwgnidp wnbnh b nlbBGnud dhowGyjwy
hanghw-Gwwh  Gpynt C=N YpYyowyh Yuwbph hwayhl, nph wpnynibpnid
Juwrweowlwn 1,3-phu-(2-wuhOn-4-06ph phwqni-5-hy)-[1,3]-nhwgbunhnhb-2,4-
nhnOp (17 B): Wu nbwpnid hU  uwblyupnud NH. [udph Yrwbadwh
pwgwlwjnigntp  Ywnbh b pwgwunpt] Gpwlng, np jneényenid win Gnieh
uniGynt Gt wrwowglnid GG C=0--H-N dhodniGyntwiht opwsbwywb Ywwbp
L wihOwfudph wgww b juwdwé opwédth wunnibept wpnbb wwpetpynid 60O
0hdjwbghg, nph hGwnbwlpny PY uwbyupnd NHz-fudphl  pOnipw-gnwywb
YwOnibepp s60 Gplw: Uwuu-uwybyupndGupnd  EiGYunpnOwiht  hwpdwdéh
hGunLlwbpny wbyuwintbd nhwgbunhnhOwiht onwyh wnpnhdwl hwyyhlb Gnybwbu
Jwpnn 60 wrweowlw] Gpynt updbuinphy peEYnplEp” JNLpwpwlsnipp m/z = 155
qubgwény:

1H-[1,2,4}-Sphwqn|-3-phnih wéwlgjwGtph uhGptiqp

NwuntdOwuhpnegntbbbph hwenpn opjlyup  GpGp hGunGpnwwnndObn
wwnniOw-ynn 1,2,4-nphwagnyb £: <wyinbh t, np tnphwgnih wéwbgyuibenl wsph
G0 poyand Yehuwpwlwywb pwpdp wynhynipjwdpe: Un htinbpnghyp duinbnid
[ dh wpp hwyw-nniptpyniynquihl, hwywpnppnpwihl, hwywpwywnbphwy,
hwywhhwtpwninbhy wpb-wwpwwnbbph Ywenigdwéph db9: <wyinbh £ Owb
nphwanh  wéwlguwiltph dh 066 funwp, npb nbh  wpunwhwunywé
$nibghghnuwhb wywhynipynil:

Ljwuwh nbGOwind Jepp Gpwé nywibbpp, hpwywbwgyb, 60 1H-1,2,4-
wnphw-gnih  OwfuyhGnid  sniunuibwuppwé wéwlgwilbph  Gwwwnwywihb
uhOpbiqltbpp, npwOg wpptpnid YEGuwpwlwlwb  wywnhynigjudp  Gnn
ghwgntpntbbbph  unwgiwl  wybywihpnd: COGn npnd™ npwbu  Glubnie
ogunwgnnpdyty t 1H-1,2,4-inphwgni-3-phnip (18): Wu dhwgnipinitlp 2w
hGunwppphp £ wjl wenwdny, np Ywpnn £t hwOnbu qup 6h pwbh hGwpwynp
wnwniinndbp dubpnd: Swniinndbphwb Ywpnn b ywjdwlwdnpdwdé |hokp hbswtu
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3-phni- Ywd 3-phn0- 4LGph  weywnipjwdp, wjlwbu k| Gpbep waqnunlbphg
Jnipwpwgniph dnun 9pwédth wwnndh gunbytint hwywbwywbnipjwip:
Pwqiwphy hGunwgnunnipntbbtnh - wprynibpnid hGwpwdnp £ Gnb
hpwywlwg-46; pGwnpnnuywl S-wiyhiwgnid: <wunwwndt) £, np wiyhwglnn
rGwqgbtOwnbbph wg-nbgnipjwdp 20 %C-nua opwihG dhowydwynpnid wd wgbwnnbh
dhowywjpnid  40-50 °C-nug wpfwwnl  nwpwglbint  wwjiwbbepnd
ljhtuuzLuUuJu wrwowbnud GO 3 S- Lnb r[wLuu[L[Lué uJéuJUgJuJ[Ubnn (19)

L o O x { xsr L ASR

18 19
R=CH,, C,H;, CH,COOCH,, CH,COOC,Hs, CH,C(O)NH,, CHsCH,,
p-C1C6H4CH2, C(]HSOCHchz, 0-CH3C(,H4OCH2CH2, p-CH3C6H4OCH2CH2.

Wn dwuhl 6O Yyuynid "H L *C UUN-h uwbunpuwiht tnidjwiGtnp: Uuwtu, h
nwppbpniggntl - Gwnigh  (18),  uhlpbqywsé  shwgninibbph  °C UUN
uwtywpbtpnud, C=S juiph wgnwbwb sh nhunynud: 3-S-Stnwywidwb ogqunhb
GO0 fun-unid Owbl hGwnGpnwwnndhl  dhwgwdéd  S-wiyhy fudptph  phihwywh
2bnnuibtGnp 'HuUN uwtyuplbpnud: Pwgh wyn 5-H-h phdhwywb 26nnwdp (8.10-
8.20 U.p.) gnyg t wwihu, np wyhindb pbpwlnud | wrewlg hGunGpnghyh
wpniwwnhynigiwb fuwundwl, huy wpdnib opwoébh phdhwywb pGnnudip (13.7-
13.8 d.p) wpnn bt hwiwwwwnwufuwOb, NH-fudph  wpnuinOhG:  UhLGnyG
dwiwbwy 'H UuUNn uwyupbtepnud NH- L 5-H wypn-unninb06ph wignwbwGOGpp
(wjbwgywé 60, npwGg thol sh GUwwnynid uwyhb-uwh-Gwht thnfuwqnbgnipintl,
hbGsp Gowlwynid £, np ypnuinOh wbgnuip wgnunph th wwnn-d6hg gnwuht UUN
dwiwlwywiht uwlnnwyh hwiobdwwn wydbh wpwg £ Yuwwp-ynid: REpYwé
uwEyunpwht i bbpp dhwiwbwy wwwgnignid G0, np rtghn-ub GYunhy
wnbnwywntdb pbpwlnid £ 3-SH-h hwpyht L pbunpneeynibp wbunp £ wnpdh -
hgnatpOtph dholi:

Ppwywlwgytb 60 3-wiyhuny dwbhiinbnuwywwsé inphwgnitph hGunnwaquw
N-uinbnwywdwo rGwyghwdtpp: Up pwlh htnhGwyotph Ynndhg gnyg £ upyby,
nn wp-yhjwgnop pwdwywl (wyd b plpwlnid, Gpp oguwgnpéynid L
ohodwquwiht  Ywww-thgnp , uwlwyt  unwgdwé chwgnipntbbeph Gipp sh
gbpwqubgnil 43-68 %:

N-SGnwywidwb rtwghwitnt hpwywlwglbint hwiwp npwbu GwOnue
pUwpp-yty t 1H-1,2,4-inphwign|-3-hiuni $wh pwguwiuwepyh dbehy  tuptipp
(19p): <wuwnnwwn-dbi k, np NH-fudph wghintdt  hGuninigjudp pbOpwbnud |
ppentltnh pinpwlhhnnhntph dhengny,  pGlgninud,  wphtphjwdhGh
aepyuynigywdp npwtu HCI-h wygbwuwnp (20 w-n): buy whphnhGh Ywwnwihnhy
pwlwybbph GepYwynigywip wphthgnghwlwwnbbph hbwn Gwé tuptnb (19 p)
wrwowglntd £ 1-N-wph-ywppnOwdhnnwdéwbgjwibtn (21 w,p):
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Ar

Os
25, ArSO,CI AINCO ArHNJ(
O N—N - HN—N — N—N
\ \ \
<\N)\SCH2COOCH3 <\N)\SCH2COOCH3 A\N)\SCHZCOOCH3
203 - 19p 21°% 1

Ar=CgHs (20° ), 4-CIC¢H, (20 ), C4Hs (213 ), 4-CH3CgH, (20 +), 2, 5-(CH;3),CeH; (20 1), 4-CICH, (21 p).

Unnta G4t Ep, np dhwgnipyntGOtph Yehuwpwbwlwb wynhynipgjwb wah
Gwwuwnntd E npwlg doniGYynynd  nhphnwppwdiohbwperdh  dGwgnpnh
ObpuniénLdp, nwu-inh uhbpbqdb) GO0 Gwbl 3-S-inbnwywwoé-1,2,4-innphwgnihi-
Yunpnnhphnppyh  Owwn-phnidwywl wnbpp (22):

S
NaS‘<
N—N
& )\SR NaOH §N >\SR

193 22

Qninwwnlbunbunipjulb 6o hwwnbh GO dh wpp wtuwnhghnlbp, npnGp
uhlpbqut; GG whphdhnhth L wphwghGOGph  hGOph Ypw: Nunh 066
hGwnwppppnigintd Ywpnn 60 wewowglt] wjt  dhwgnigntbbbpp, npuntn
ybnpohGObpu hwowygwd Yhbkh wphw-gnh onwyh hbwn: S-Sknwywywé
1,2,4-inphwgn(ltpp  thnfuwgntignipjwib  dke &G npp-yb|  2,4-nhwiyh(-6-
pinpuphwghbbtph L pinpwhpphdhnhbbtnh hGn: Unbptqlb hpwyw-Gwgltint
hwiwp G2ywd nphwahbbtpp b whphdhnhGbtpp Jbp G0 wéyby  snppnp-nwihl
wanGhnuwiht wntGph, npnbp pwywlwl d6nd wywydwbbbpnid® wgbwnnbh dh-
owyduwyjnnty, 40-50 °C-n1 2 dwd inwpwglbhu pwnpdp G ptpnd wrwowglnid &b
wnnph-wagnO06ph N-inbnwywdwé wghbhjwéwbgywibbn (23)

j\rJ\(CH;hCI Rf’<\ /<
HN*I\\I )\\X‘ Ry
4\N)\SR 23 4\ \ SR

X =N, CH.

Pwlh np S-nbnwywwsé wnphwgnp Ywpnn t hwlntu qw| wnwpptp
wnwninndbp dubpny, wjuhbpld® nbnwywiynn opwéth wwnndp Ywnpnn £ qunOybg
Gptp wagnunh wwnndlbphg Jnipwpwbygniph dnunn plwywbwpwp fubnhp En
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wrwowlnd wwnqgb), pb Gpdwd uhbptqltpnid np wgnuh dnn b plbpwgtb)
wnbnwywnuip:

"HUUN uwbyupotpnud tinphwanih N-inbnwiywiywsé wéwhgywibtnh 5-H-h
wq-nwbwbbbpp nbnwwndynid 60 nGwh pnyp nwywn (A= + 0.89-0.90 d.p.),
dpwjl  S-inb-nwywiwébtbph hwibdww, npp hGwpwynp £ 1-N-h (upuGdwyncd 1
aup) Ywd 4-N-h  (upuGdwynud 1 dLp) dnun hwyinOynn  wygbwunpuwihl
wnbnwywihsGph wanbgnigwb wnwy: SEnwywdwb nhppp npnayty £ 20-23
Ohwgnipntbeph L gpwywOnigwb 069  OJwpwgpywd  Glwlbwuinhw
Ywrnigywépny  wnphwanibbph Bc  uun uwbywpwiht  wndgwibbpp
hwitiwwnigwip: Ynpdwyp L hwiwhGnhOwylbnpt ppwywlwgnt, 6O 3-
uGphrunt dwihi-1,2,4-innphwgni6ph pwqdwpehy 1-N-, 2-N- L 4-N-nnbGnwwjwdé
w-swlgjwibenh Bcuun uwEyunpwihG neuncibwuhpnignebbtin: <wuwnwwnyb) ,
nn uniphwaniwiht onwyh 3-pn nhpph wéluwédth wwnndh wgnwbywbp 1-N-, 2-N-
L 4-N- wbnwywdwé dhwgnipnibbeph  uwblupbbpnd nhuingnd &
hwiwwwwwuppwlwpwn  157.7-160.7, 149.6-153.1 L 145.4-146.1 0O.p.
nhpnypotpnus: Ubp Yynndhg uhtpbqwé dhwgnipyniblbph (20-23) *c uun
uweyupbepnud wyn wwnndh wgnwbwbh phihw-Jwb 26nnudt hwdwuwp
160.5-163.2 d.p.,, hOsp  hwiwwwwnwupuwbnd £ 1-N-inbnw-Juywé
wnpguwuhpbtph hwiwwwuwnwufuwb wanwbwb0tphb: Cuwn Gpunypht™ 2-N- L 4-
N- inbnwywiywé hgnibpbtpp s60 weweowlnid npwdg dnEyni0Epnid Gpwé
nhpptiph  wbnwywihsbtph L 2-S-wiyhy  fudptph  dhol  wwpwéwywl
thnfuwgnbgnt-pinttatph hGunbwbpnyd: YWnpdwyh Ynnihg unwgywé wnyjwibkph
hwiwdw)bt nnphw-gniwihb ghyih 3-C wéfuwsbh wwnndh wanwbwbh phihwywb
2tndwlb  npny  UOGSw-gniip  wwpdwlwdnpdwd L 1-N-inGnwywyhgh
FlGUunpnOwwygbwywnnpuiht - wagnbgni-gwdp:  UhOpbgqwd  dhwgnigintbbtnp
unwgyntd GG pwpdn Gptpny L hGwpwynp £, np gnwu hgndbpbtph 2wun thnpp
pwlwybbpp Ynpgned o Gnebph dwppdwb pb-pwgpntd:

<wpdh  wrlBnd  wviphwgnh  wéwlGgwilbph  GYwwndwdp uké
hGwnwppppne-gintbp,  npwtu  nwunudbwuhpnegnibtnh tpwdwpwbwywb
wpnibwynipyntb fulnhp npybg uhbpbgb) tnphwagnGph wéwbgjw Gbnph dh Gnp
2upp, npnGg  dnGynynd wnph-wgnth  onwyl  wOdhowywlnpeh  Ywa
hGunGpnwwnndh dhongny Ywwywé Yhlbp wy hbuinbpnghyph hGw: Npwbu
GlwOnue oguwgnpéyty t dGp Ynnihg upbpbgqwdé  3-(1H-[1,2,4]-lnphwqn)-3-
hpunt dwbhy)-wEbunwanhnb-2,4-p (196): YbpohGu hhnpopuh-wuhbh L wtwnppbp
hhnpwghbbtph  hGwin  GOopwpyyb, £ ghynynGntludwh,  wrewowglb-iny
hwiwwwwnwuuwlwpwn hgopuwgnih (24) L whpwagnih (25) hbn hwiwygyws
wnphwanih Onp wéwbguibbp: LpJwé dhwgnipintbbbpp utnwigdned GO pwpdp
GLpG-pny opwihb dshowduwypnid dhGsl 80 °c nwpwgliwl wwjdwbotpney:
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ZN\)\ _Non <\ a I( R <)\ /\E(

3
24 25wpq

3)R=H, p)R-CH,, <)R=SOZOCH3.

Uhbpbgywé hgopuwgnih (24) L whpwagnih (25) wéwbgwiGtpp Gnybwbu
thnfu-wgnbignipjwl ok &0 npyty  wphwahbh, whphdhnhbh - ¢nppnpnuhG
wanbhnuwiht w-nGph hGw: Upmynibpnid unwigyb 60 dhwgneentbbbp, npnbg
danlGynintd dpwdwdw-O0wy weyw 6O  Gpep  wwppbp  hGnGpnghybp
nphwagniwihG,  whpwanwyhl - (hqopuw-gniwiht) L waghGwihG  (nphwgh,
whnhdhnhay).

Ry

N X><

24 N(CH,);C1 R1\< \

N)\)I‘\I\ }\1 4
Rl)\\X R, N\NHSC v
\
<\ | | N
N)\S /
25p 26 CH,

X =N, CH; Y=0, NH.
UhGptiqywé dhwgnipynbOtph YGhuwpwbwlywb wyunhynipinilp

Uhbpbgywé 150 dhwgnipyntblbbphg 90-p GOpwpydt) GO jwpnpwunnp-
JLgb-inwghnb thnpédwnynuilkph:

Bhwqniltph wppntd $nilghghnwjhG hwuwnynipyntbOtph
nwuntibGuwuhpdwb wpynubpnud uptih £ wew0dbwglty tptip dhwgnipnls 2-
pGlgniunt dwlhiwihOw-4-d6phiphwqn|-5-Ywppnbwpepedh  A-pinp tRhi tuptnp
(186), 2-ptlgniuntdwlbhjwdh-Gw-4-06rh|phwan]-5-4unppnlwpeRyh  hgnwpnuh
kupbpp  (159) L  N-[2-pGOgniuni $w-0h|wihbw-4-dGphiphwagn|-5-h(]-N'-2,4-
nhpinndbbhy dhqwlnipp (166), npnGg 0.1 % L 0.01 % YnbgbUuwpwghwlbph
nGwpnd  pjwdhnnuwnplbph  &0pndp Bnbp £t 100 %, huy 0.001 %
ynbgthuinpwghwih nbwpntd hwpnighsh wé&p 80246 E 70-90 %-ny:

Sphwqgnih wéwlgywibbph 2wppnud  3-tGphiunt $whi-1,2,4-inphwqni-4-
nh-phnywnppnOwppdh  Gwwphnudwywb L ghywhG wntpp 0.1 % L 0.01 %
yUnbgtbuinpw-ghwltnh nGwpnid  gnigwpbpt, G0 100 %  $nibghghnwihh
wywhynignit, huy  (1H-1,2,4-niphwgni-3-hluny $wbhy)pwgwtuwppyh  dbphy
tupGpp (19p) L wgbunwihnp (19n) 62-70 %: Sphwanih, 2 L 4-nbEnwlwywé
whphohnhGbBph nu wphwghblph hGin hwiwygywsé Ywenigywédp nibbgnn
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Gpbp woéwlgwlbn (21, 23n, 23q), 0.1 % L 0.01 % Ynbgtlhunpwghwlbpnid
gnigwpbpbp GG 100 % wprynibp: Uhwgnignibbbphg GpGpp (19p, n, q)
dhwdwiwOwy gnigwptipt| 60 60-70 % wiwfupwbhs wynhynipintl:

dnLbghghnwhl hwuwnynipntbbtpny odunyjwé Ghwgntpjntbbbn
hwjinOwptnyb GO Owl whpwgqnibbph uppntd 3,5-nhdkph|-4-
nhdtehinhphnywppwdnhiwhpwanp (9n) L 2-pG0hYwppwdnhy-3,5-nhdtph)-4-
dnpdnihnhehnywppwidnhiwhpwanip  (11p), npnbp  gnigwpbpt) GG 80 %
wywhdnipnih:

Udwlupwbhs  hwwynignibbbpn GG gnigwptipby  dniGynenud 3
hGwnGpnghyph hwdwnpnigywdp snpu dhwgnipntGbep” 1-(4-nhibphwihlw-6-
anndnih0-4-hi-[1,3,5] -nphwaghb-2-hy)-3-(3,5-nhatphihqopuwani-4-hiunt $wlhy)-
[1.24}nphwan, (26 p),  1-  (4-d6ph|-6-dGpopuhwhphdhnh-2-h)-3-(3,5-
nhadtphihqopuwan(-4-hjunt wlh()-[1,2,4liphwan; (26n),  1-(2-wihOw-6-
dGphiwhphdhnh-4-hy)-3-(1,3,5-inphdtphwh-pwani-4-hrunt bwah)-[1,2,4]-
nphwagny (26 k), 1-(4-0tphy-6-0tpopuhwhphihnhb-2-hy)-3-(1,3,5-
wphdbphiwhpwani-4-hi-unt wahy)-[1,2,4]-niphwan; (26 p): Yhwoghg tnpbpp
gnigwpbpt| 6G 100 % wywnhynipyntb:

Onpdwnyywéd  wwuwnpwuwnniyubphg  hepphghnwiha - wywhyniginla £
gnigwpbpt 1-p60h Ywppwinh-1H-1,2,4-inphwqgni-3-
prunidwlh)pwgwiuwpepdh  dbphy tuptpp  (21w), npp Gwiuwswih
thnpdwpyiwl dwiwlwy 3 Yg/hw swhwpwlwyny gnigw-pbpt, £t 100 %
wywhynipnil:

Ganuuusnt@3ntuusN

1. UhGptqyty &GO ghyhy wdhGOGph  nhephnywppwihbwpeentltph
Gwuwuphnud-wywl wnbpp L npwlg OGwpuyhGnd sGywpwgpywé S-wiyhp-, S-
hGuintphi- L nhunt-$hnuwiht wéwOgywiGtpp pwpép Giptpny: <wuwnwwnyby t, np
nhphnywppwdihbw-prnLlGph S-2,4-wGOuinwbnhnG-3-hjwéwbgyw Geph
thnfuwgnbgnipnitlp  hhnpwaht-Gph hGnn pbpwlGnd £ GepdniEYnLwhG
ghyindnd, nph wpryntbpnid wewowbnid G0 nhphnwppntwppyh dbwgnpnbtn
wwnntiwynn whpwgniwiht hwiwwwwnwujuwb wéwbgjwbtn:

2. 8nyg  wpytl, np N-wiyhinhphnywppwdhbGwpepnibbnh wntnph b a-pinp-
wgbinnpwgwiuwppyh  bnfuwgnbgnipulb  hGwnlwbpny  unwgwéd o
nhphnywppwdnh; wéwlgwilbtph OGGpunEYNLWhG hGuintnpnghyinidp
hwbgtiglnid £ 3-wiyhi-4-utph|-2-phopunphwan|-5-hilywnpnbwepdh fuptinbtinh
gnugliwlp: YGtuwpwlwywb wynh-ynigiwd L phdhwywb Ywrenigdwéph dhol
Gnwé ophbwswihnipntGbbpp niuntibw-uhpbint Gwwwnwynyd dwyyt| £ npwag
hwiwwwwwuppwld  2-wihlw- L 2-wphpunt-$nOhjwdhGwwnBnwywwé
wahnOGph uhbpbgh GnwOwy, npnbg thnfuwpyndbeph wprynebpnid unwgyt) GO
YwppwihOwppdh L shquOnueh wéwlgywibbph d66 pwp-ptn: <wjnbwpebnpyby t,
nnwn 2wppht - wwwnuwinn - 2-widhGw-4-d6phiphwan(-5-h-Yywppniwppyh
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waghnb hpbt wewbdbwhwwnty £ npubnpnud L wwppebp  GnuyEndh-6ph hewn
wnwpwglbhu wewowglnid £ dhltOnybt  dhwgnignibp: Urwownydt) t rb-
wyghwh  plpwgph  GOpwnpynn  mnhG L unwgqwé  Jbpelhwlyniph
Jwrnigwépn:

3. 1H-1,2,4-Sphwqn|-3-phnih hhdwb Ypw dwyyt) 6o 1H-1,2,4-inphwgnih
Owfu-yhbnid snruntibwuppywéd nwineuinniGpwunpnuw wéwbgywbeph uinwgdw
GnwlOwy-t6n L wwpdwblbn  dGpohGGtphu pGunpnnwywb  S-wyhpdwb L
hGwnwaqw  N-inbnw-ywidwb  rGwyghwlbph hwdwp, npnbg  wpynibpnid
uhOpbiqutl GG dnBynyGEpnd Gpyne L Gpep $wpdwyndnp hinbpnghybph
hwiwnpnipjwdp GwiuyhGnid wlhwyin dhwgnieyntbbbp:

4. UhGptqwé Qnupbph  jwpnpwuwnnp-ybgGunwghnG  thnpdwnpynidbbph
wpryntbpnid hwjunbwptinyty G0 wnpunwhwjinywé dnibghghnwha,
htpphghnwyht L wiwywnpgwynphs hwuwnynipyntbbtnny odunywé
dhwgnipnitbbtp, npnbp hpbbg wywnh-dnigwdip hwdbdwwnbih GG, huy npny
nGwpbpnid gpwqwognid 60 Yhpwrynn hwyinbh ywuwnpwunniytephb: Urwyb)
hGunwppppnegintd G0 0GpYwywglnid tnphwgnih 2wnpph Gpgp dhwgnipyntGGen,
npnGp gnigwptpnid 60 dhwdwlwlwy L wdwupwbhs L $nib-ghghnuihl
wywhynipnih:

5. Unwgywé dhwgnipintbbbpp gnpdtwywl hGwnwpnppneeynit 60 GepYw-
Jwgbnud npwbu dwwnsbih Guubinuebp Gnp $hghninghwwtu wywnhy Ginuebph
uplptbgh hwiwp L wwn  hGewlwpwht GO OGnp wBunhghnwihl
wwuwnpwuwnntybeph hwyn-Owptpdwb hwdwp:

UwnGlwfununigub  hpdbwywb  pndwlnwynipgnitbp wpunwgniywé
hGwnlyw| hpwwwpwynidbbpned.

1. Max6a3sa JI.B. HoBble mpoW3BOMHBIE 3aMENIEHHBIX JUTHOKAPOAMHHOBBIX KHCIIOT.
Bectuuk PAY, Cep. ¢pus-mar. u ecr.Hayk, 2007, Ne 2, c. 120-124.

2. Dmnaszsu K.A. , Ilax06azsu JI.B. , ITuBaszsa B.A, Enrosa A.Il. HoBsie 1-3americHHBIC
4-(S-muTrokapbaMoMI)IPON3BOIHBIE 3,5-TuMeTHIIHpa3ona. XuM. k. Apmerun, 2008,

T. 61, Ne 3-4, c. 484-488.

3. Eliazyan K.A., Shahbazyan L.V., Pivazyan V.A., Ghazaryan E.A., Yengoyan A.P.
Synthesis of Novel 1,3-Substituted 1H-[1,2,4]-Triazole-3-thiol Derivatives. Heteroatom
Chem., 2009, v. 20, Ne 7, p. 405-410.

4. Kazapsan D.A., llax0a3su JI.B., Onuazsu K.A., Earosn A.Il. CuHTe3 U mpeBpalieHus
a3u0B THA30J-5-KapOOHOBBIX KuCIOT. BectHuk PAY, cep.pus-mar. u ect.Hayk, 2009,
Ne2, c. 120-125.

5. Eliazyan K.A., Shahbazyan L.V, Pivazyan V.A., Yengoyan A.P. Synthesis and growth
regulatory activity of pyrazolesulfanyl- and isoxazolesulfanyl-1H-[1,2,4]-triazoles and
their azinyl derivatives. J.Heterocyc. Chem., 2011, v. 48, Ne 1, p. 188-191.
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6. Shahbazyan L.V., Yengoyan A.P. Synthesis of new 1H-1,24-triazole-3-thiol
derivatives. International Conference “Biotechnology and heath”-2 & DAAD Alumni
seminar, Yerevan-2008, p. 152.
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IMAXBA3SH JIYCSA BOJOAAEBHA

CHUHTE3 HOBBIX COEJAHEHUI C MOTEHIIUAJBHOM
NECTUIUTHOM AKTUBHOCTHBIO B PSTY IIATUYJIEHHBIX
IF'ETEPOLHHUKINYECKUX CUCTEM

Pe3zrome

Ienpro HacTOsIIEH AUCCEPTAIIMOHHOI PaboTHI IBHIIAch pa3paboTka 3G (HEeKTUBHBIX U
JOCTYITHBIX METOJOB CHHTE3a IIPOM3BOJHBIX HOBBIX HEKOHIEHCHPOBAaHHBIX OH- U
TPULUKINYECKUX CUCTEM, C coueTaHueM B Moiekyae N,O,S-comepikaliux MATHUWICHHBIX
TeTepOIMKIOB (MPA30IbHOE, THA30JIFHOE U TPUA30JIbHOE), U3YUICHNE UX OHOIIOTMYECKHX
CBOMUCTB, CBSI3U MEKAY CTPOCHUEM CHHTE3MPOBAHHBIX COCIUHEHUN U UX aKTUBHOCTBIO U
Ha OCHOBaHMH MPOBEICHHBIX HCCIICNOBAaHUI OTOOp NPECTaBIIONIMX HPaKTUIECKUIT
HHTEpEC IPenaparoB AJIs M10JIEBbIX UCIIBITAHUM.

Pa3paboTaHbl IpOTEKaIONINEe C BHICOKMMH BBIXOJAaMU METOJbI CHHTE3a HATPHUEBBIX
coJeit mupponuanH-1-, munepuanH-1- 1 MOphoNNH-4-TUTHOKapOAMUHOBBIX KHCIIOT U HX
paHee HEUCCIEJOBAaHHbBIX S-3aMEILEHHBIX MPpou3BoAHbIX. [loka3aHo, 4TO Ipu B3aUMOJCH-
CTBHH COOTBETCTBYIOIIETO S-2,4-IIEHTaHMOH-3-1I IIPOU3BOAHOTO KapOaMHHOBON KHCIIO-
THI C TUJPA3UHAMH NIPOTEKaeT BHYTPHMOJIEKYISIPHAS IUKIH3AIHS C 00pa3oBaHUEM IHpa-
30JIBHBIX TPOM3BOAHBIX, @ TETEPOLUKIM3AIMS O-TUTHOKapOAMOMIIIPOU3BOIHEIX, IOIY-
YEeHHBIX B3amMojeicTBreM coiell N-alIKuiIIUTHOKapOaMHHOKHCIOT C O-XJIOpaleToyK-
CYCHOM KHCJIOTOH, IPHBOJIUT K 00pa30BaHUIO Y(PUPOB 3-aiKui-4-MeTHII-2-THOKCOTHA30II-
5-mnKxapOOHOBBIX KUCIOT. C BHICOKMMH BBIXOAAMH CHHTE3MPOBAHBI MX COOTBETCTBYIOIIHE
2-aMUHO- U 2-apuICyNb(OHIIAMHHO3aMEIICHHBIC a3Hu/bl, U3 KOTOPHIX B pe3yJbTaTe Ipe-
BpAIICHAIl MOIy4eHHI OOJIBINNE PSIBI IPOM3BOMHBIX KapOaMHHOKHCIOTEI U MOUYCBHHBL.
VY CTaHOBJIEHO, YTO OJHO COEAUHEHUE JTOTrO psfa — a3uj 2-aMHHO-4-METUIITHA30II-5-Kap-
OOHOBOI1 KHCJIOTHI, B OTIIMYHE OT JPYTHX a3WIO0B, IPH HATPEBaHUM C PA3INYHBIMU HYK-
neouaMy He pearupyeT ¢ HUMH, a KOHEYHBIM IIPOYKTOM STHX PEAKIHH SBISIETCS] OTHO
U TO K€ coeAuHeHue. IIpennokenpl BOZMOXKHBIN IIyTh 3TUX peakLuil U CTPYKTypa KOHEed-
HOTO IIPOJYKTa.

Ha 6a3e 1H-1,2,4-Tpra3on-2-THoNa OCYIIECTBIICH [IeJICHAIPABICHHBIH CHHTE3 paHee
HeonucaHHbIX mpousBoAHbX 1H-1,2.4-Tpuasona, KOTopble MOTYT HaXOJUTBLCS B pas3iidy-
HBIX TayTOMepHBIX (hopMax. Pa3paboTaHbl ycioBHs IMPOTEKAaHHS PEaKIUil CEIeKTHBHOTO
S-ankunuposaHus U fanpHelmiero N-3aMerienus. B pesynbrare npeBpaiieHuil NoIy4eHbl
paHee HEHCCIeJOBaHHBIE COSMHEHNUSI C COUETaHUEM B MOJIEKYJIaX JIBYX U TpeX (hapMaKo-
(OPHBIX TETEPOLUKIIOB.

W3 cuntesnpoBaHHBIX HOBBIX 150-m coemuuenumit 90 ObUIM MOABEPrHYTH Jabopa-
TOPHO-BETCTAl[IOHHBIM HCIBITAHUAM, U3 HUX LENbIA PAJ COCIUHEHHUH IPOSBUIM BbIpa-
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JKeHHBIe (DYHTHIUIHEIE, TepOUIUIHbIE U POCTPETYIUPYIOIINE CBOWCTBAa. B HekoTophIx
ClIy4asiX OHU 110 aKTMBHOCTH IIPEBOCXOJUIN U3BECTHBIC U IIHUPOKO IMIPUMEHSAEMBIE B CEJlb-
CKOM XO35ICTBE Ipenaparsl.

Cpenn mpon3BOJHBEIX THA30JIa MOXKHO BBIIEIUTh TPH COCIUHEHUS: [(-XIOPITHUIIOBBII
U W30NPONMIOBBIA d(GHPH 2-0eH30JICYNIb()aHIITIaMIHO-4-METHIITHA301-5-KapOaMIHOBOIT
KHCIOTEl U N-[2-OeH30icynbhanmiaMuHO-4-MeTHITHa301-5-m]-N'-2,4- muxnopdernn-
MoueBHHY, KoTopble B KoHLeHTpauusx 0.1 % u 0.01 % nomapisiu xiIaMUOOCIOpPHL Ha
100 %, a B kornenTpanuu 0.001 % poct Bo3Oyaurens moxasmsuics Ha 70-90 %.

B psany mpoussogsbix 1,2,4-Tpuaszona HaTpueBas U IIMHKOBAs COJM 3-METUIICYJIb-
¢anun-[1,2,4]rpuazon-4-kap6otuTHOKUCIOTH posiBIIIA 100 %-Hyi0 QYHIHIUIHYIO aK-
THUBHOCTbH, @ METHJIOBBIH 2¢up u aneramun (1H-1,2,4-tprazon-3-wmwicynshanmn)ykcycHol
KHCHOTHI — 62-70 %.

IIpousBogHble ¢ coyeTaHHMEM B MOJEKYJIaX TPUA30IbHOIO KOJIbIA C MUPUMHIUHO-
BbIM U 1,3,5-TprazuHoBbiM nukiaamu B koHneHTpanusax 0.1 % u 0.01 % npossunu 100 %-
HyI0 (YHTHOUIHYIO aKTUBHOCTb, M3 KOTOPBIX TPH COSIUHEHHS 00JIaJaloT TaKXkKe POCT-
CTHMYJIUPYIOIIEH aKTUBHOCTBIO B nHTepBaie 60-70 %. OnHoBpeMeHHOE coueTanue (yH-
THLUJAHONM U POCTPEryJUPYIOMIUX CBOICTB B OJHOM IIpenapaTe ABISCTCS OYECHb Ba)KHBIM
(axTopoM, TaKk KaK WX NMPUMEHEHHE MOXKET IMPUBECTH K YMEHBIICHHIO YHciia 06paboTok
CeIIbCKOXO03SHCTBEHHBIX KYJIBTYP U K 3HAUUTEIIFHOMY YKOHOMHUYECKOMY d(deKTy.

BemecrBa ¢ (pyHrumuaHBIME CBOMCTBAMHU 0OHAPYKEHEI TAKKe B Py MIPOU3BOJHEIX
mupazona. M3 Hux 3,5-muMernn-4-auMerHiguTHOKapOaMomupason u 2-(eHmnkapba-
MouII-3,5-numeTHiI-4-Mop G onnHO MU THOKapOamomupasosn nposisuii 80 %-Hyro akTHB-
HOCTb.

W3 mpoTecTHpOBaHHBIX COEIWHEHWH MeTWnoBbIH 3¢up (1-dpenmnkapbamonn-1H-
1,2,4-Tpra3o:-3-mwicynbhaHul)yKCyCHOH KHUCIOTHI B IPEIBCXOMOBEINA Iepuoa 00paboTKI
nposiBril 100% -Hyto repOUIUIHYI0 aKTHBHOCT B 103€ 3 KI/Ta.

HawuGonee akTHBHBIC M TEPCHEKTUBHBIC IpenapaThl, OTOOpaHHBIE W3 YHCIA HCCIe-
JIOBAHHBIX COCIUHEHUH, TOTOBATCA K AaIbHEHIIINM II0JIEBbIM HCIIBITAHUSAM.

PesynbraTsl AnuccepTanioHHON pabOTHI CBHUIETENBCTBYIOT O TOM, YTO CHHTE3MPO-
BaHHBIC DPAJBI MPOU3BOJHBIX JUTHOKAPOAMHUHOBBIX KHCJIOT, 3aMEUIEHHBIX IHPA30JIOB,
a3uJI0B THA30J-5-KapOoHOBBIX kucnoT u 1H-1,2,4-Tpmazon-3-THOHOB IEPCIEKTHBHBI B
IUIaHE TI0MCKAa HOBBIX IIPENAapaToB ¢ IHECTULUIHON M POCTpEryIupyouell aKTHBHOCTBIO.
IToMuMO 3TOr0 OHM MOT'YT NPEACTABIATH UHTEPEC B KAUECTBE CUHTOHOB JJIsl CUHTE3a HO-
BBIX (DM3MOJIOTUYECKU AKTHBHBIX COCJMHEHUMH.
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SHAHBAZYAN LUSYA

SYNTHESIS OF NEW COMPOUNDS WITH POTENTIAL PESTICIDAL
ACTIVITY IN THE SERIES OF FIVE-MEMBERED HETEROCYCLIC
SYSTEMS

Summary

Currently, an increase of crop yields is based on the use of intensive technologies,
consisting of a series of events. One of the most important of them is the use of fertilizers
and plant protection chemicals in agriculture. However, as a result, the environmental
problems associated with the contamination of the soil and natural waters, as well as their
accumulation in food are arised. In addition to this at the long-term use of pesticides the
pests acquire a resistance to them. These two facts make necessary to constantly replenish
the arsenal of pesticides with new environmentally safer preparations.

Among the azoles (pyrazoles, thiazoles, triazoles) derivatives is known a number of
physiologically active compounds, which are widely used in medicine and agriculture.
However, in the literature there is a few data on pesticide and growth regulating properties
of the compounds with the combination of two or three of these heterocycles in the
molecules, whereas these little-investigated systems may be useful in the search for new
chemicals of plant protection.

In this regard, the aim of this thesis was to develop the effective and convenient
methods for the synthesis of new non-condensed bi- or tricyclic systems with a
combination of N, O, S-containing five-membered heterocycles (pyrazole, thiazole and
triazole) in the molecules, determine their biological properties, study the relationship
between the structure of the synthesized compounds and their activity, and based on the
studies select preparations of practical interest for field trials.

High yield synthesis methods of pyrrolidine-1, piperidine-1- and morpholin-4-dithio-
carbamic acids sodium salts and their previously unexplored S-substituted derivatives were
developed. It was shown that the interacting of corresponding S-2,4-pentanedione-3-yl
derivative with hydrazines proceeds the intramolecular cyclization, which afforded the
pyrazole derivatives, and the heterocyclization of a-dithiocarbamoyl derivatives obtained
by the reaction of N-alkyldithiocarbamic acids salts with a-chloroacetoacetate, leads to 3-
alkyl-4-methyl-2-thioxo-thiazol-5-yl carboxylic acids esters formation. The corresponding
2-amino- and 2-arylsulfonylamino substituted azides were synthesized in high yield, and
the large series of urea and carbamic acids derivatives are obtained by their transformation.
It is established that one compound of this series — the 2-amino-4-methylthiazole-5-
carboxylic acid azide, unlike other azides, when heated with various nucleophiles does not
react with them, and the final product of this reactions is the same compound. A possible
way of these reactions and the supposed structure of this compound were suggested.

Based on 1H-1,2,4-triazol-2-thiol, were carried out the targeted syntheses of
previously undescribed 1H-1,2,4-triazole derivatives, which can exist in various tauto-
meric forms. The reactions conditions for selective S-alkylation and further N-substitution
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were developed. As a result of transformations a series of previously unexplored
compounds with a combination of two or three pharmacophore heterocyclies in the
molecules were obtained.

Among the 150 synthesized compounds 90 compounds were subjected to laboratory
vegetation tests and a number of compounds have shown expressed fungicidal, herbicidal
and growth regulatory properties. In some cases, they were superior to the activity of
known preparations, which widely used in agriculture.

Among the thiazole derivatives, can be mentioned three compounds: f-chloroethyl
and 2-isopropyl esters of benzolsulfanylamino-4-methyl-thiazol-5-carbamic acid and N-[2-
benzolsulfanylamino-4-methyl-thiazol-5-y1]-N'-2,4-dichloro-phenyl urea, that at concen-
trations of 0.1% and 0.01% suppressed chlamydospores to 100%, and at concentration of
0.001% the growth of the pathogen was inhibited by 70-90%.

In a series of 1,2,4-triazole derivatives the sodium and zinc salts of 3-methylsulfanyl-
[1,2,4]triazol-4-dithiocarbamic acid exhibited 100% fungicidal activity, and (1H-1,2,4-
triazol-3-yl-sulfanyl)-acetic acid methyl ester and acetamide 62-70%.

The derivatives with the combination of 1,2,4-triazole cycle with pyrimidine and
1,3,5-triazine rings in the same molecules in concentrations of 0.1% and 0.01% showed a
100% fungicidal activity. Three of these compounds had simultaneously the growth
promoting activity in the range of 60-70%. This combination of properties in one
preparation is very important and would reduce the number of treatments of crops and
afford significant economic effect.

Substances with fungicidal properties are also found in a series of pyrazole
derivatives. From these, 3,5-dimethyl-4-dimethyldithiocarbamoyl-pyrazole and 2-phenyl-
carbamoyl-3,5-dimethyl-4-morpholino-dithiocarbamoyl-pyrazole showed 80% activity.

One of the tested compounds, the (1-phenylcarbamoyl-1H-1,2,4-triazol-3-yl-
sulfanyl)-acetic acid methyl ester in pre-emergence treatment period showed a herbicidal
activity at a dose of 3 kg / ha.

The most active and promising preparations are selected from tested compounds and
are preparing for field trials.

The results of the dissertation research indicate that the synthesized derivatives are
very promising in the search for new compounds with pesticide and growth regulatory
activity. In addition they can be useful as starting materials for synthesis of new
physiologically active compounds.
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