2U8UUSULD 2ULLUNESNRE8UL @hSNhE3NRLLEP ULAUSPL
Ugu1tUruU OreuLuuuy tY reuanrouuus Lruhush
GpPSUSELNLNGPUYUL UELS AL

£R2UN23UUL ULotLhu UGSIULE

1,3-HpGL-UNuN- 64, -hUSNUINLPNRUTUSPL UNEP ELGUSNDPL
B4 LNhULBNSPL, URUSUUL [:EUUSPULEC

£.00.03-«Opquiuuju phuhwy dwutwghnnipyudp phthwljut ghnmpiniutph
phijuwdnih ghnwljut wunhdwith hujgdwb wnkhwinun pjut

usnuuarr

Breduu-2016

HAIIMOHAJIBHAS AKAJIEMUS HAVYK PECITYBJIMKHA APMEHUSA
HAYYHO-TEXHOJIOTMYECKUIA LIEHTP
OPTAHMYECKOM 1 ®PAPMALIEBTUYECKOM XNMUHU

BUYAXYSIH APIIEHUK CEUPAHOBHA

1,3-AMEH-MOHO- U -BUC®OCPOHHUEBBIE COJIN B PEAKIIUAX
IJEKTPOOUJIBHOI'O U HYKJIEO®WJIBHOTI'O NPUCOEAUHEHUS

ABTOPE®EPAT

JyiccepTallid Ha COMCKaHKNe YYeHOH CTEeNeH KaHI11aTa XUMHUUECKIX HayK
o cnenuanbrocTh 02.00.03 — “Opranuueckas Xumus”

EPEBAH-2016
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Unbhwpinunipjut phdwt hwunwndb) b 22 @UU Opqutwljwb b nknugnpsw-
Jui phuhuyh ghnnunbtuininghwljut YEunpnunid

Qhunulwi nkjunfup’

phu. ghw. nnljnnp, ypndtunp U.d. znjuljhujui
Nwonnbwluh pinghiwjnuikp’

phu. ghw. nnljnnp U.U. bpunjui
phu. ghw. phljuwént U.U. Unkljjul
Unwownup juquwlkpuynipnth’ Zujwuniwth wqquiyhtt wgpuipuyhi

hwdwjuwput
Uwnbktwjununipjut wuwonyuinmipniip juyubwnt k 2016 p. nkjubtdptph 21-hu
dundp 15%-hi 22 QUU Opqubwljuit b nhqugnpswlui phihugh ghtnuinkjutingn-
ghwjwt YEunpnund gnpénn 22 £NZ2-h Lhdhuyh 010 dwubwghnwlwb junphpph
thuwnnwd (0014, p. Gplhwl, Uquunnipjul wny. 26):

Uwnbkuwjununipjup jupkjh kswinputuyg 22 @UU O QSY-h gpugupuind:
Utnuwghpb wnwpyws £ 2016 p. unjtdpkph 21-hi:
Uwubwghnwlwl junphpnh ghtnujwt pupunniqup, p.q.pe. Q.U. Uuljupjut

Tema nuccepranuu yTBepxacHa B HayqHO-TEXHOIOTHYCCKOM IICHTPE OPraHUIEeCKOH U dap-
maneBTuueckoi xumun HAH PA

Hayunblii pykoBoauTeIb:
JlokTop xuM. Hayk, ipodeccop M.K.OBakumsiH

OdunuanbHbie ONMOHEHTHI:

JIOKTOP XUM. HayK M.A. Upansu
KaH/J. XUM. HayK A.A. Arexsn
Benymas opranuszanus: HanmonanbeHbII arpapHBIil YHUBEPCUTET APMEHUH

3ammra apccepTaiy coctoutes 21-ro nekabps 2016 r. B 15% wacos Ha 3acemanmyn Crie-
nuanusupoBanHoro cosera BAK 010 no oprannueckoit xumuu, aeictpyroniero B Hayuno-
TEXHOJIOTMYECKOM IIEHTpe opraHudeckod n ¢apmanenruueckoit xumun  HAH PA (0014,
r. EpeBan, np.A3zaTyTsH 26).

C auccepramueit MoxxHO o3HakomuTcs B onbmmoteke HTL O®X HAH PA.

Asropedepar pazocian 21-ro vHos6ps 2016 .

VYyeHsblll cekpeTaph CIeUaIN3UPOBAHHOIO COBETA, K.X.H. [".M.Makxapsix
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OBLIAS XAPAKTEPUCTHUKA PABOTBI

Axkmyansnocms padomsl. BypHOE pa3BHTHE XMMHH OPTaHUYECKHX MPOM3BOJHEIX (hoc-
¢dopa, B 9aCTHOCTH, TATOTEHUJIOB YeTHIPeX3aMeIleHHOTO (ocdoHus, 00yCIOBIEHO, C OJHOM
CTOPOHBI, NEPCHEKTUBHOCTHIO MX HCIIOIb30BAHUS IIPU PENIEHUN NIPUHINIIHAIBHBIX TEOPETH-
YECKUX BOINPOCOB, C APYTOM — UX BCE BO3pACTaOUIe MPaKTUYECKON 3HAUMMOCThI0. MHCeK-
THLMIbL, QYHTMIMABL, MIACTU(GUKATOPHl U CTAOMIN3aTOPBl IS ITOJMMEPOB, MOHOMEPHI U
JN00aBKU VIS HOJIyYCHHUsS OTHECTOHKMX MaTEpHAasOB, SKCTPAreHTHl — TAKOB JAJIEKO HE IOJ-
HbII NepedYeHb UX MPAKTHYECKOTO HCIIOIb30BAHHUS.

B mocnennune romer B maboparopuu ¢ocdopopranmdecknx coexunenuit (POC) MOX
HAH PA 6pu1 pa3zpabotan ynoOHBIH OZHOCTAAMITHBIN criocod cuHTe3a Oyra-1,3-muen-1,4-
mamnouc(tpudenmidochonnii)xnopuna n3 tpudenmwidochuna u 2,3,4-tpuxinopoOyr-1-eHa,
SIBJIAIOIIETOCS. MPOAYKTOM HH3KOTEMIIEPaTypHOTO XJIOPHPOBAHHS OTXOAA IPOM3BOJICTBA
XJIOPOIIPEHOBOTO Kayuyka—1,3-muxnopOyT-2-eHa. Ha3BaHHbBIC IHEHAWTaJOTCHUIBL, a TaKXKe
ux OyT-2-HHUIICHOBBIC H30MEPbI SBISIOTCS YIOOHBIMI MOJICIISIMH I CHHTE3a Ha MX OCHOBE
HOBBIX IpeJCTaBUTeNeH (yHKIMOHAIBHO 3aMeIIeHHBIX (OCHOHHUEBBIX COMNEH, IPEACTABII-
IOIUX MOTEHUUAIBHBIA KaK TEOPETUUECKUH, TaK U MPAKTUYECKUI HHTEpeC.

Baxmneiimeit 3agauei uccienoBaHus SBISIETCS TAKXKe MOMCK HOBBIX OMOJOTHYECKH aKTHB-
HBIX COCMHEHUH Cpen YeTBEPTHYHBIX (POCOHHEBBIX CONICH, CHHTE3NPOBAaHHHBIX Ha OCHO-
BE XJIOPOIIpEHa — MOHOMEpa N3BECTHOT'O XJIOPOIPEHOBOTO KaydyKa.

ILenv pabomer. I3yunts 0COOCHHOCTU pearkpoOBaHKs M30MEPHBIX OyT-2-uH- 1 OyTa-1,3-
nueH- 1, 4- muunouc(tpudernndocdonmii)ranoreanoB ¢ NH- (ruapokcuiaMuH, He3aMelIeH-
HBI{ TUApa3uH, OCH3WITHAPa3uH, 3,5-tumerunnupas3on), SH- (3tan-,0yrad-, 2-MeTUIOyTaH-
" 2-ruapokcudTad-THonbl) 1 OH- (3TaHon, mpomaHoi) HykiIeopuiamMu. BeIIBUTE psin oco-
OCHHOCTEH MIETOYHOTO THAPOJIH3a CHHTE3UPOBAHHEIX HaMH 4-N-, -S- 1 -O-(yHKIHOHATBHO
3aMenieHHbIX OyTa-1,3-nnenuntpudenmipocdonneBbix coneid. C menpio (yHKIMOHATHM3A-
n 4-06poM-3-x10p0yT-2-eHIITpUGEHWI- U - TpUOYTIIHOCHOHNIT OPOMHUIOB U3YYUTH UX
peakiuu ¢ psiaoM SH- u NH-Hykieo(uioB B IpUCyTCTBHH TpUATHIAMUHA. M3yduTh aHTH-
0aKTepHAbHYIO aKTHBHOCTB PsiZia IPOU3BOJIBGHO BBIOPAHHBIX CHHTE3MPOBAHHBIX HAMH CEpy-
" a30TcolepKanmx GocPoHNeBHIX conell. CHHTE3UpOBaTh TPHAIKMUI-3-XI0pOyTa-1,3-1nen-
wipochoHmd OPOMHIBI U U3YUHTh UX MOBEICHUE B PEAKIHAX KaK HYKICOPIIHLHOTO, TaK U
JMEKTPOPHIBLHOTO TpucoeanHeHus. NU3yunTth noBenenue 3-xiaopOyT-2-eHUnTpudeHundoc-
(boHuit XI0pUIa OTHOCHTEIHFHO ATKAHTHOJIOB B IIPUCYTCTBHU TPHATHIAMHUHA.

Hayunaa noséusna. YCTaHOBICH HEOOBIUHBIN X0/ peakuuu Oyra-1,3-muen-1,4-gunnbduc-
(TpudennndochoHnii)raToreHNI0B ¢ ANKaHTHONIAMH B IPUCYTCTBUHM TPUITHUIIAMHMHA B MSIT-
KX YCIOBHUSAX, NPUBOJSIINA K oOpa3oBaHuio [4-(ankmicynbhanun)oyra-1,3-aueHun]tpu-
(denundochonnessix coseit. [IpemnoxeH Hanboee BEPOIATHBIN XUMH3M HalJICHHON peak-
UM, BKITFOYAIOIINN B ceOs mepBoHAYaIbHOE 1,4-TIPUCOCTUHEHHE ATKAHTUOJIOB U TIOCICTY-
tomee 1,4-paciernnenue TpudenmipochorneBoro katnona. OcyniecTBieHa o.-aHHOHOTPOII-
Has (eHWIbHAsI MUTPANUs B OIXYy4YeHHBIX 4-S-0yTa-1,3-muenmntpudennmndocdorneBsx co-
JSX B YCIOBHAX IIEJOYHOTO M'MAPOJIH3a. Y CTAHOBICHO, YTO B OTIIMYHE OT MOCIEAHHX CXOJ-
HBIM 00pa3oM cuHTe3npoBaHHBIE 4-N- 1 -O-(QyHKIMOHAIBHO 3aMeneHHbIe (ochOoHIEeBbIe
COJIH B TE€X K€ YCIOBHAX IIEIOYHOTO THIPOIN3a 00pa3yloT B OCHOBHOM IPOJIYKT aHHOHM3a-
M (YHKIMOHAIBGHO 3aMEIICHHOW HempelnelabHON rpymnsl U TpudeHuidochuHoKCH .
BrepBrie B psny kak o,B-, Tak u f,y-HelpeaenbHBIX (ocHOHUEBBIX CONE OCYIIECTBICHO
ANeKTPOGHUIbHOE OPOMHUpPOBaHKE Ha IpHMepax 3-XjopOyra-1,3-THeHUITPUIPOIIII- U -TPH-
oytundochonneBbix cosneil. [locnenHrue BOBICUSHBI B PEaKLUK HYKJICOPHILHOTO MPHCO-
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€IMHEHMS C a30THCTBIMHU I'eTEPOIMKIAMH — 3,5- TUMETUIITHPA30JI0M U UMHJIA30JI0M, a TaKkKe
¢ penmnruapasuHoM. BrisiBiieH HeoOBIUHBIH X0 peakuuit 3-xmop0yT-2-enuntpudernndoc-
(doHuit xn0pHUaa ¢ aJKAHTHOIAMH B MPUCYTCTBHU TPUSTWIIAMHHA, TPUBOSAIIMI K HPOAYK-
TaM 3aMCIIGHHS aTOMa XIOpa MpH SP°-THOPHAN30BAHHOM aTOME YIIEPOJa THONAT-
AQHHOHAMH.

Ilpaxmuueckan yennocms. [10oTydeHBl ¢ BEICOKUMH BBIXOJAMH CMECH JAHACTEPEOMEPOB
2,3-nu(runpokcuaMuHo )0yTaH- 1,4- nuunbuc(Tpud eHnnpocdoHnii)ratoreHn10B B3auMOIeH-
crBueM 1,3-muen-1,4-mumnbuc(tpudenmndocoHnii)raToreHuIoB ¢ THAPOKCHIAMIHOM,
HaliJIeH JIeTKUi croco0 UX pasliesieHusl BapbuUpOBaHUEM pacTBopureneil. PazpaboTtan ynoo-
HBII OTHOCTaIUHHBIH MeTo cuHTe3a 4-ajkwicynbdannndyra-1,3-auenuntpudernnpocdo-
HUH ranoreHuoB Ha Oase Oyta-1,3-mueH-1,4-nunnduc(TpudeHnndochoHmii)ratoreHuI0B.
[le0YHbBIM THAPOJIM30M MONY4YeHHBIX 4-S-3amerneHHbIX Oyta-1,3-auentpudenundocdo-
HHI TaJIOTaHU0B CUHTE3UPOBAaHbI C XOPOLIMMH BBIXOAaMU TPYAHOJOCTYIHbIE APYTUMH Me-
tomamu udenni(1-penmt-4-ankuicyabhaHnioyT-2-eHmT)hOoCHUHOKCHIBI, MPEACTaBISIO-
Iye TOTEHIMAJIbHBII IPaKTHUECKUi MHTepeC B KayeCcTBEe METaIOKOMILIEKcooOpa3oBare-
neii. OcymectBiieH cuHTe3 psina 4-S- U -N-(QyHKIMOHAIBHO 3aMENICHHBIX 3-XJIOpOyT-2-
CHUNTPUDEHUIT- U -TpUOYTHIAPOCHOHUCBBIX COJIEH, 00IaJarONNX BBHICOKOW aHTHOAKTEpH-
AJIbHON aKTUBHOCTBIO.

Ilybnukayuu. OCHOBHOE COEpKaHHUE AUCCEPTALMOHHON PabOTHI U3I0KEHO B § CTAThIX
U B 2 Te3ncax IOKIaI0B KOH(EpEHIHH.

Anpoobayus pabomusi. OCHOBHBIEC TOJIOXKEHUS IuccepTanuu gonoxkeHsl Ha 111 Hayunoit
KOH(pepeHIIMN ApPMSHCKOTO XHMHYECKOro oOmecTBa (C MEXIYyHapOIHBIM YYacTHEM)
«Ycnexu B 00JacTH OopraHudeckod M (apmaneBTHueckoil xumum», Epesan, 2012 1. u
MexnyHaponHoit koHpepenun «Frontiers in Chemistry», Armenia, Yerevan, 2013 .

Obvem u cmpykmypa ouccepmayuu. JucceprannonHas pabora usnoxena Ha 115 crpa-
HHUIaX KOMITBIOTEPHOTO Habopa W COCTOMT W3 BBEACHHSA, IUTEPATYPHOTO 0030pa, 00Cyxae-
HUS Pe3yIbTaToOB, SKCIEPUMEHTAIBHON JacTH, BHIBOAOB, CITUCKA IIUTHPYEMOH JIHTEPaTyphl
(132 6ubnuorpadu4ecKux cChIIOK), COOCPKUT 3 pHCYHKa, 1 Tabmuy.

COAEPKAHUE PABOTBI

1. OCOBEHHOCTHU PEATUPOBAHUSA BYT-2-UH- U BYTA-1,3-IUEH-1,4-
JAWJIBUC(TPU®EHUI®OCPOHUM I AJIOTEHUI0B
C NH-, SH- 1 OH-COEJUHEHUsIMHA

Panee B maboparopun ¢ocdopopranmuecknx coenunenuii MOX HAH PA Oputn paspa-
6oTaHbI y10O0HBIE METOIBI TONTydeHus 1,3-nuen-1,4-mnunouc(rpudennndpocdonuii)xnopuia
(I) xak Ha 0a3e 2,3,4-TpuxiopOyt-1-eHa, Tak u 1,4-1uOpoM-3-x110pOyT-2-eHa, SBISIOLINAXCS
MPOU3BOAHBIMH MHOTOTOHHQ)XHOTO TMPOIYKTa MPOHM3BOJICTBA CHHTETHYECKOTO KaydyKa —
xJiopormpena. Pacronarast yio0HbIM 0JJHOCTaIMHHBIM CITIOCOOOM CHUHTE3a Ha3BaHHBIX 1,3-1u-
eHIU(OCHOHNEBBIX AUTAIOTEHHUIOB C LENbI0 PACIIMPEHUS] ACCOPTUMEHTA (YHKIIMOHAIBHO
3aMelIeHHbIX 1,4-0ucochOHNEBHIX colieil ¢ OyT-2-eHHJICHOBBIM OOIIMM PaJuKAIIOM OBLTH
HM3y4YeHBI B IIEPBYIO ouyepens peakuuu Oyra-1,3-auen- 1,4-mumnouc(rpudenundpochonuii)ra-
norenuna I u ero anermwieHoBoro uzomepa — OyT-2-uH-1,4-mumnbuc(tpudenmipochonnii)-
ranorenuna Il ¢ psoom NH-, SH- u OH-coenunenmii.
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HUccnenoBanus nokaszanu, 4ro aueHaupoconuesas coip I, kak u cons I, nerko pea-
THPYIOT YK€ Ha XOJOAy ¢ OCH3WITHApa3suHOM ¢ oOpa3oBanueM 1:1 aggykToB B BHIE COOT-
BeTcTBYOLMX eHruapasunosoro III, IV u runpazonoBoro msomepos V.

+
+
Phy pr PP P hsf’/\%\/)?'f%
— X -
X 1| X | 11
PhCH,NHNH,
+ + + +
+ + PPh
Ph; p. ™ ;_Phs Phy P PPhy +V
X X
III NHNHCH,Ph NHNHCH,Ph
v
+
Phyp. “PPh;
X

V' NNHCH,Ph IX=Cl I X=7.

IIpuMepHO aHaNOrHYHas KapTHHa HAGJIF0anach U IIPH U3y4eHHH peakimii hocdoHneBoi
comu II ¢ He3aMeIIeHHBIM THIPA3HHOM, a TaKkKe ¢ 3,5-TuMeTiinupa3oioM. Bo Beex ciyda-
ax ObuH monydeHsl cootBercTByromue 1:1 agaykrsr VI-VIII B Buzme o,p- mmu B,y-Hempe-
JICTBHBIX H30MEPOB C TOH JHIIb Pa3HHUIEH, YTO B CIydae HE3aMEUICHHOTO I'Hpa3iHa UMEeT
MECTO TaKXKe MapajulesIbHO MMPOTEeKarollee MPUCOeJUHEHHEe IBYX Mouiekya NH-coenuHeHus
o 06enM o, B-HenpeeTbHBIM CBsA3IM ¢ 00pa3oBanueM coiu IX.

+
PPh
Ph, PMVJ *Ph;

N’ /7’ ¢NH2NH2
PPh :
Ph; B -3 Ph; B PPhy
BI’_ Br : J
J

N,N NNH,
\ VI VIII
. +
—_ * PPh, NH,NH, .
g_/\/\/ B o ph,
r N 3JP_ J
N
)\_/7/ VII NHNH, X
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Crnenyer OTMETUTb, YTO 00pa3oBaHue NPOIYKTOB ABoiHOro NH-npucoenunenus: HaOro0-
Ja7och U B CIydae pearupoBaHus aueHaudochorueBoi conu I ¢ rurpokcunaMuHoM, sBss-
IOIUMCSI OJJTHUM H3 IIUPOKO HCIONIB3YEMBIX HYKJIEO(DUIOB B OPraHUUECKOM CHHTe3e. B Ha-
cTosiIIiee BpeMsl M3BECTHO, YTO coequHeHus, coiepxkamme NOH rpymmupoBky, o6Gnagaror
LEHHBIMH OMOJIOTMYECKUMHU CBOMCTBAMH — aHTHMAIIIPUHHBIMA, aHTHMHKPOOHBIMH, aHTHPA-
KOBBIMH H JIp.

B pesynbrare nmpoBeneHHBIX peakimii pochoHueBoit conmn I ¢ TBOWHBIM MOJBHBIM KOJH-
YeCTBOM I'HAPOKCHIaMHHA OBUTH ITOTyYeHBI AUacTepeoMepHbIe cCMecH 2,3 - Tu(THAPOKCHAMH-
HO)OyTaH- 1 ,4-nunnbuc(rpudennndocdonnii)ranorennnos (X-XIII) B Bume aByx auacte-
PEOMEPHBIX CONel B 3KBUMOJIIBHOM COOTHOIIEHHH C Bbixogamu 70 u 82%, COOTBETCTBEHHO.
Tlomy4yeHsl Takke COOTBETCTBYIOIIME AMACTEpPEOMEpHl 2,3-au(TUAPOKCHaMHUHO)OyTaH-1,4-
auunouc(tpudyrundocdonnii)opomuza (XIV, XV) ¢ Beixonom ~ 78% ¢ auactepeoMepHbIM
u30bITKOM 40% u3 6yTa-1,3-auen-1,4-nunnbuc(tpudyrundocdonuii)opoMua.

* NH,OH-HCl1 NHOH
R3P_\/\/\ + 2—> RSPT .
X P_ R3 (C2H5)3N X P R3
I X NHOH X
X-XV

X, XI R=Ph, X=Cl; XII, XIII R=Ph, X=J; XIV,XV R=Bu, X=Br.

BapeupoBanneM pactBopuTeneil HamMu ObUIM pa3/eeHbl NOTy4YeHHbBIE THacTepeOMepHEIe
XITOPHCTBIE ¥ HOmHCTHIE GHCTpHeHmIpochOHneBbIE comr ¢ curHamami B SIMP °'P criek-
tpax mpu 6 30,87 (X), 32,23 (XI) u 30,67(XII), 31,78 (XIII) M.1., COOTBETCTBEHHO.

OcHoBBIBasiCh Ha paHee BbIsBiIeHHBIE B Taboparopunn POC MOX HAH PA nannbie oTHO-
CHUTENBHO CKIIOHHOCTH TPH(EHWI- U TPUOYTUII-2-TUAPOKCHAMHHOIIPOIHIA(POCPOHUEBBIX CO-
JIel K cCaMOCTOATENIbHOMY JIeTUAPUPOBAHUIO KaK B yCIOBHsIX HarpeBanus B IM®DA umu xiio-
podopme, Tak U MOA ACHCTBHEM OCHOBAHWS B COOTBETCTBYIOLINE CHH- M aHTH-M30MEPHBIE
OKCHMHBIE MTPOU3BOJIHBIE, C LIENIBIO MOJTy4YEeHHs OMCOKCHMOB cMech anactepeomepoB X, XI
HaM# ObUTa TMOJBEPTHYTa KUISTYCHHUIO B XJopodopme. B pesymprate HarpeBaHus nuacrte-
peomep X mouTn 0e3 H3MEHEHHUS BEpHYJICS 00OpaTHO M B KAYECTBE €MHCTBEHHOTO MPOIYKTa
peakuun Ob1 momydeH TpudeHundochuHokcun. OMHAKO MATKHN MIETOYHOW THIPOIH3
JBYMOJBHBIM KOJHYECTBOM KapGoHaTta HaTpusi B xiopodopme mpu 15°C mpusen k o6pa-
30BaHMIO HapsAy ¢ TpupeHmIHocHUHOKCHIOM MOHOIETHIPHPOBAHHOTO MIPOAYKTA — 2,3-1TH-
(runpoxcuamuHo)0yT- 1 -eH- 1,4- munnouc(tpudenundocdonnii)xmopuna (XVI), unentudu-
LIMPOBAHHOT'O JAHHBIMU 3JIEMEHTHOI'O aHANIN3a, a TAK)KE 'H u 'P IMP cnekTpoB. CXo/IHbIC
pe3yabTaThl OBUTH TIOJIyYEHBI M B Pe3y/bTaTe PeakiiH, IPOBEACHHOW MO IeHCTBUEM TPHUI-
TWIaMMHA B cpene OeHzona. ToT jxe MoHoAeruapupoBaHHblid mpoxykT XVI O6bu1 momydeH
IIETOYHBIM THAPOIN30M auactepeomepa X 4 MONBHBIM U30BITKOM 10%-HOTO BOJHOTO pacT-
BOpa €IKOTO HaTpa B cpelne OeH30a ¢ BEIXoaoM 73.7%.
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NHOH

NHOH
PhsP™ Na,CO; UNUTDA Phspi\jtpﬂ\\i//»\\
cr P'Phy——"——— | CrI P*Phs|—>
NHOH ¢ ° NoH o °
X, XI
—>PhsP*__A NHOH
cr P*Phy T PhsPO
NHOH cr

Xvl { 10%NaOH

OpHako meIo9HoH ruapoan3 aquactepeomepa X1 B Tex jke yCIIOBHSX HMpHUBEN K 00pa3oBa-
HUIO IIPOJYKTa JIBOMHOTO IETHIPUPOBaHUSA — 2,3-TU(TMAPOKCHUMUHO)OyTaH-1,4-tumibuc-
(rpudpernndocdonmii)xnopuna (XVII) u rpupennndochrrorcuna ¢ Berxogamu 10 u 60%,
COOTBETCTBEHHO.

PhgP? S OH_ PhgP?, o

3 3

cl-\/l\l/\P+Ph3 T Cl\/ﬂ\“/\p+ph3+ Ph;PO
NHOH  CI 2 NOH cr
XI Xvi

Crpykrypa Gucokenma XVII Hapsiny co crmektpamu SMP 'H u '°C ycranosmena c
nomotpio PCA.

Puc. 1. Aromapras ctpykrypa coenuaenns X VII. Dmaumnconipl aHH30TPOITHBIX TETIOBBIX
konebanuit m300paskeHs! ¢ 50% BEpOSTHOCTHIO.
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Crnenyer otMeTHTh, uto Homauctsiii ananor X VIII 6ucokcuma XVII Hapsay ¢ mpoayKToM
ero BoiHOU mporoTponHoil nzomepuzanyu XIX Obu1 mosmyyen u3 auacrepeomepa XIII B
MeTaHoJe o aericteueM CuBr, ¢ o6mmm Beixo10oM 65% B COOTHOLIEHHH H30MEPOB ~1:4.

+ NHOH
PhyP . CH;0H
I PPh; * 2CuBr,
NHOH T
XIII
N NOH + NHOH
_>Ph3§v"\u0/\+ + PhsP / /O +
PPh; I h
NOH . PPh;
1 NHOH I
XVIII XIX

U3 nutepaTypsl U3BECTHO, YTO IPOCTEHIINE IO CTPYKTYpe OPraHWYECKHEe COCIMHEHHUS
Cepbl — THOJIBI, UTPAIOT BAXKHYIO POJIb B OMOXUMHH KJIETKH M IIHPOKO HUCIOIB3YIOTCS B Op-
TaHMYEeCKOM CcHHTe3e. VIcXomas M3 CKa3aHHOTO HaMH OBUIM BOBJICYECHBI B PEAKIIMH C SIBIIS-
FOLMMUCS 0OBEKTaMH HAIMX ucchenoBanuii oucocponuebivu consivu I u II, sTan-, H-
OyTaH-, 2-MeTWIOYTaH- M 2-THIPOKCHATAHTHONBL. B pe3ynpTare MpoBeACHHBIX HCCIEI0BA-
HUIl HEOXKHUIAHHBIM 00pa30M 0Ka3ajoch, 4to 1,4-0uchocdonuenas cons I yxxe npu koMHaT-
HOHU TeMmepaTrype pearupyer ¢ yKa3aHHBIMH aJIKaHTHOJIAMH B IPUCYTCTBHH 3KBUMOIBHOTO
KOJIMYECTBA TPUATHUIIAMUHA ¢ oOpa3oBaHueM [4-(ankwicyiabhanmn)oyra-1,3-muen-1-ui]tpu-
¢dermnpochonnii Hognnos XX-XXII, BMECTO 0XKHUAAEMBIX HPOIYKTOB MPUCOSTHHEHUS IO
IBOIHON cBs3u. CHenuanbHO IOCTaBJICHHBIM OIBITOM YCTAQHOBJICHO, YTO AlKAaHTHOJBI B
OTCYTCTBHE TPUITHIAMHHA HE BCTYNAIOT B peakiuio ¢ coubio I. OueBnaHO, YTO PONIH TPH-
STHIaMHHA CBOAUTCS K TEHEPHPOBAHHIO THOIAT-AHHOHOB, KOTOPBIE M BCTYMAIOT B PEAKIIHUIO.
ObpazoBanne HazBaHHBIX NponaykToB peakinn XX-XXIII MoxHO mpencraBuTh mpoTee-
KalOIM IO JBYM aJbTepHATHBHBIM IyTsM a u 0. IIyre a Bkmogaer B cebst mepBo-
HavanbHOE 1,4-TpucoeTMHEeHNe alKaHTHOIa 10 OyTaJIneHOBOH cucTeMe cBsizeit comu I u mo-
cnenymotee 1,4-pacuierieHue ¢ ormemieHneM Tpupenunpocduna. Io myru xe 6 Ha nep-
BOH cTaguu npoucxout pacnaj ['opmana nexoxanoit pochonuesoii conn I ¢ obpaszoBanuem
STUHUIBUHWIPOCHOHUEBOrO MHTEPMEIUATa, TIPUCOCANHSIONIET0 AaJiee alKaHTHOL.
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¢ *-Ph3P

PhSEJ-JrW\O?fPh;; Ph3?f\/\% l
SR \

H \Pl’3P

PhsP*
PN SR XX-XXIII

XX R =C,Hs; XXI R=CyHy; XXII R= mpem-CsH,,; XXIII R =CH,CH,OH.

B citywae peakiuii ¢ ankaHTHOJIAMH, HA HAII B3I, KakeTcs 0oJiee BEpOATHON cxema a,
B MOJIB3Y KOTOPOH CBUETENLCTBYIOT HMEIOIINECS B JINTEPAType SKCIIEPUMEHTAIbHbIE JaH-
HBIE TI0 OCYLIECTBIEHHOMY |,4-niprcoeanHenHuto kK oucdocdonuneroii comu I 2-mupponxapo-
aJIbJerUI-aHUOHA.

Crpykrypa coeaunenuss XX Hapsay co cnekrtpom SIMP 'H YCTaHOBJICHA C MTOMOIIBIO
PCA.

Puc. 2. O6muit Bug Monekynbl coequHernss X X. TermoBbie SIUTHIICOUABI H300paXeHbI C
50%-Hoii BEpOATHOCTBIO.
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Puc. 3. O0muii BUJ CHMMETPUYHO HEOKBUBAJICHTHBIX MOJIEKYJI coeinHeHUsI XX ¢ pa3ind-
HOH KOH(popManueH dSTICyab(paHUIbHON TPYIIIIEL.

Pesynprater PCA mnoxkasanu, uyTo B 3JeMEHTapHOW suelike kpucrauia XX B
HE3aBUCUMOM YacTH COJEpIKaTcsl JIBE MOJICKYNBI HCCIEIyeMOro COeIUHEeHUs. Pasmimune
MEX/ly KpUcTaulorpaduueckn He3aBUCHMBIMHA MOJICKYJIaMH COCTOUT B KOH(MOPMAIUH KO-
HEYHOH THJITHOTPYIIBI. B mepBoii Mosiekyie TOPCHOHHBIN yroi Mexay aromamu C5, S6,
C7 u C8 cocrasiser 68,477(19)°, a coorsercTByrOMIMiA TopcHonHbIA yroa (C35, S36, C37,
C38) Bo Bropoii Monekyne — 78,232(18)° (puc. 3).

Kak u cnenoBano oxxunath, oOpasoBaHue Hapsny ¢ TpupermwipochuHoM [(4-amKUICyb-
(dannn)oyra-1,3-auen- 1-wi|tpudennnpocdonnit fiogunos XX-XXII nabnronanocs u npu
B3auMozIeCTBUN OyT-2-uH-1,4-muunbuc(tpudenmndocdonuit)itonuna (II) ¢ sran-, #-0y-
TaH- ¥ 2-MeTWIOYTaHTHOJIAMH B MIPUCYTCTBUH TPUITHIAMUHA, HO C TOpa3ao 0osiee HU3KHMH
BBIXOJIaMH. PeakIus conpoBoXKaanach 3HAYUTEIBHBIM CMOJI000pa3oBanueM. B otimmune ot
TIEPEYHCIICHHBIX aJIKAHTHOJIOB B pe3ylbTare B3ammojeiicTBus oucdocponuepoit comu II ¢
2-THAPOKCHATAHTHOIIOM OBUI MOJYYeH MPOAYKT HPUCOSTUHEHUS — [4-(2-THIpOKCHITHII-
cynsbanmn)oyra-1,3-quen- 1 -un| rpudernndocdonnit nogua (XXIII) ¢ Berxomom ~ 70%.

+
Ph3+ /\%\/ JPiPh3
E

¢ RSH, T9A

+
Ph3;f>\/\/\s < Ph;W\/ f 'Phs

XX-XXII SR wx

XX R =C,Hs; XXI R=C,Ho; XXII R= mpem-CsH,; XXIII R=CH,CH,OH.
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Amnanornyao gocdonnessiM comsiM XX-XXII Ham ynanock cHHTE3UPOBATH [(4-aIKOKCH)-
6yra-1,3-nuen- 1-un]rpudenundocdonnit xaopunst XXIV, XXV B3aumoneiictBuem ¢oc-
(onunesoit conu I ¢ 3THIOBBIM U MPOIMIOBEIM CIUPTAMU B NPHUCYTCTBHU TPUITHIAMHUHA,
OJTHAKO C BBIXOAaMU Bcero ~44 u 46%, cootBercTBeHHO. OOpaTHO ObLIA MONyYeHa HEpo-
pearnpoBaBinas ucxomHas QochoHueBas conb. bonee HU3KHE BBIXOIBI IIETEBBIX COSIUHE-
HUH 00YCIIOBIICHBI, ITO-BHAUMOMY, OOJIbIIeH CTaOMIBHOCTBIO, H, B TO XK€ BpeMs, MEHBIICH
PEaKIIOHHOCTIOCOOHOCTHIO AJTKOKCHIIBHBIX aHUOHOB.

[ Cl

I Cl
Ph,P
3_
— > Cl\/\/\ OR

XXIV, XXV

XXIV R =C,Hs; XXV R =C;H;

2. HEKOTOPBIE OCOBEHHOCTH HEJOYHOI'O I'MAPOJIN3A 4-OYHK-
HOUOHAJIBHO 3AMEIIEHHBIX BYTA-1,3-JUEHTPU®EHWJI-
®OCPOHHUEBBIX COJIEA

CunresupoBanHble Hamu 4-S- u -O-3aMernenHsle OyTta-1,3-auennntpudenuidoconue-
Bble COJIM Hapsay ¢ paHee HoiydeHHbIMU -N-3amemieHHbiMH aHasoramu XXVI-XXVIII,
MOMHMMO CaMOCTOSITEJIBHOTO MHTepeca, NMPeACTaBIIsIN NMPaKTHISCKUH MHTEpeC B KauecTBe
peareHToB, MOJUISKAIINX H3YYCHUIO pasHOOOpa3HBIX TpaHchopmanmid. K ogHO#t 3 nHTE-
PECHEHNIINX MeperpynipoBOK o, -HeHaCHIEHHBIX TPH(ESHMIPOCHOHUEBBIX COJICH MOXKHO
OTHECTH O-aHHOHOTPOITHYIO (DEHMJIbHYI0 MHUTPAIMIO MOJA IEHCTBHEM IIENTOYH, COMPOBOXK-
JIAIOMIYIOCs] TPOTOHUPOBAHUEM [3-YTIEPOJHOTO aToMa BUHWIBHOH rpymmnsl. C mensio u3y-
YeHHUs BISIHUS HaXomsammxcs B O-mojoxeHun SR-, NR,- 1 OR-3amectureneii B Oyra-1,3-
IUEeHUITPpUPeHMIT(HOCHOHUEBBIX COMSIX HA XOJA YKa3aHHON MeperpymnimupoBKH HaMH OBLT
npoBeneH ImenouHoi ruaponn3 ¢pocponueBbix coielt XX-XXII, XXIV-XXVIII nox
netictBueM 10-kpaTHOTO H30BITKA 25%-HOTO BOZHOTO pacTBOpa €AKOTo HAaTpa IpH Harpesa-
HHUU Ha KMISIIIel BosHoOi Oane. Kak mokasanu ncciaenoBanus, ruapoin3 GochoHUEeBBIX cO-
neit XX u XXII npuBoauT ¢ Beixomamu 68 u 77.6%, cooTBeTcTBEHHO, K audenun(1-de-
HII-4-ankuicyabhanunoyt-2-enuwn)pochunokcrnaam XXIX u XXX, sBisronmMucs mpo-
JIYKTaMH O.-aHHOHOTPOITHOH (heHmIbHOM Murpanun. CieyeT OTMETHTb, YTO B CIydae COJH
XXTI napsiny ¢ neperpynnupoBanHbiM (ochunokcunom XXXI obpasyercs u mponykr 1,4-
pacuieruieHus nocieanero — aupenmi( 1-pernndyra-1,3-quenwn)pochurokcny (XXXII).
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) P
Ph%?\/\/\SR — [PhZWSR
o)

XX-XXII —HN
OH
Ph R=C,H
AN, S
I SR — C,HySH 2||\1/\/
o o}
XXIX-XXXI XXXII

XX, XXIX R =C,H;, X=1J; XXI, XXXI R =C4Hy, X=CI.
XXII, XXX R = mpem-CsH;;, X =CL

B otnmuue ot 4-ankuncynbdanmn-XX-XXII, 4-ankoxcu-XXIV, XXV u 4-mnankunamu-
Ho-3ameneHHbie XX VI-XXVIII 6yraguenuntpupernndocoHreBbIe COMH B TEX K€ yCIO-
BHSIX IIEIOYHOTO THAPONN3a HApSIy C IPEBaTUPYIOMNUM KOIMIeCTBOM TpHuperunndochuH-
OKCHJa ¢ HU3KUMH BBIXOJaMH 00pa3yroTCs COOTBETCTBYIOIIHUE TUPeHMI(ocHOoprIbHbIE CO-
enuuenus ¢ 4-ankokcu- XXXIII, XXXIV u 4-nmuankunamMuaoOyTa- 1,3-THCHUIEHON TPYII-
nort XXX V-XXXVII, senstomuecs mpoayKTaMi aHHOHU3AWU (eHWIbHON Tpymnmbl. O6pa-
3oBanue (ochunokcuaor XXXIII, XXXIV, XXXV-XXXVII u3 cX0IHO MOCTPOSHHBIX
tpudenmidochonuessix coneit XXIV, XXV, XXVI-XXVIII npencrapisercs npoTeKaro-
MM [0 CXeMe OOIIENPHHATOTO TPEeXMOJICKYJIIPHOTO MEXaHU3Ma IIENOYHOTO THIPOJIN3a,
BKITIOUAoMel B cebsl aHnOHM3anui0 (GeHUIBPHOH IPyIIIBl B HHTEPMEAUATe C MATHKOBAICHT-
HBIM aToMoM (ocdopa:

Ph
+ o Ph( . ---» Ph,PO
Phéll)_\/\/\R_> z|<\ a2 - o
- ‘\ —_—
PhoP\ NP
I

O—+H v
OH

XXIV, XXV, XXXVI-XXXVII

~CeHg

XXIV, XXXIII R =0C,Hs; XXV, XXXIV R =0C;H; XXVI, XXXV R =NC,H;

XXVII, XXXVI R =N(C3H;),; XXVII, XXXVII R= N > .

Taxoe paznmnune B noBeneHun 4-S- (XX-XXII), -N- (XXVI-XXIII), u -O- (XXIV, XXV)
3aMelieHHbIX OyTa-1,3-auennntpudennndochoHneBbIX coliell B PeaKIny MIEIOYHOTO TH/I-
poiH3a, Mo BCcei BEPOSTHOCTH, BBHI3BAHO OOJIBIICH CTEIICHBIO PE30HHPOBAHHUS HETIOICICH-
HOH 3JIeKTPOHHOM Mapbl HA aTOME a30Ta M, B MEHbILIEH CTENEeHH, Ha aTOME KUCJIOpOoAa, 1O
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CPABHEHUIO C CEPOM, C M-AIIEKTPOHHOM CONPSHKEHHOM CUCTEMOH CBsI3€l, MPENATCTBYIOLIEH
murpanny GeHUIHLHOTO aHHOHA B IIATHKOBAJICHTHOM (ochOpHOM HHTEpMeanare.

Ph

Phy T\Q//% /

- N

B 101163y 3TOTO NPEANOJIOKEHHUS CBUJIETEICTBYET BEIMYMHA XHM.CABHIA OL-BOJOPOIHBIX
aToMoB B 4-S-ankuibyta-1,3-muenmndochoHneBrIX coilsx B Oomee ciabom moie (S~
7.1 M.11.), B TO BpeMs KaK B CXOIHO NMOCTPOeHHbIX 4-N-nuankundyra-1,3-auenunpochonu-
€BBIX COJIIX O-IIPOTOHBI IIPOSIBISIIOTCS B OoJiee CHTbHOM none  (8~5.7 M.z.).

VI3 BBILIECH3I0KEHHOTO MOKHO 3aK/IIOUHUTh, YTO B TO BPEMs KaK HaJIUYHE B O-IIOJIOKECHUH
Oyta-1,3-aueHoBoi rpynmbl B TpUPEeHMIHOCHOHUEBBIX COMSIX ANKUITHOTPYIIIBI HE MPETsT-
CTBYET NPOTEKAHHIO aHHOHOTPOIHOI (pEHMUIBHOI MHUIpaly, B CXOAHO IMOCTPOCHHBIX IHU-
AIKWIAMUHO- M aJKOKCHOyTa-1,3-1ueHdocoHnEBEIX CONIX OHA NMPAKTUYECKH HE HMEET
MecTa.

3. CHUHTE3 4-S- 1 -N-O@YHKIIMOHAJIBHO 3AMEIIEHHBIX 3-XJIOP-
BYT-2-EHWJI- TPUBYTWJI-, TPUITPOIINAJI- U TPUPEHUJIPOCPOHU-
EBBIX COJIEN. 3JIEKTPO®UIbHOE BPOMHUPOBAHUE EPOMOM
TPUAAJIKUI-3-XJIOPBYTA-1,3- IMEH®OCP®OHUEBBIX COJIEN

B kauecTBe 0OBEKTOB MCCIIENOBAaHMN HaMH OBUTH BHIOpAHBI TAK)KE T'€HETHYECKU CBSI3aH-
HBIe ¢ OucocdoHneBbIMU colsiMHU ¢ 1,4-0yTa-1,3-THEHUICHOBBIM OOLIMM PaJNKaIOM CHH-
Te3UpOBaHHbIE Ha 0aze xjopomnpeHa 1,4-6uchochonreBsie comu ¢ 2-XI0pOYT-2-CHUIEHO-
BBIM OOIIMM PaJHMKaIOM, a TaKXKe MX MOHO(OC(HOHUEBBIE aHAJIOTH — TPU(EHWI-, TPUIIPO-
- u TpuOyTHIdochoHneBble comu ¢ 4-6poM-3-xopOyT-2-eHUIBbHBIM paankaioM. [loc-
JeZHUE, COAEPXKALMe B MOJIEKYJe Ype3BbIYAiHO pPEaKIHOHHOCTIOCOOHBINH aroM Opoma,
MPEeJICTABIISUIH, Ha HAll B3IVISJ, MOTCHIMAJIBHBIH MPAKTHYECKUH MHTEPEC C TOYKU 3PCHUS
peanuzanuy ux GyHKIHOHAIM3AUUH. U, NefiCTBUTENBHO, UCCIESI0BAHUS TTOKA3aM, YTO Kak
4-6pom-3-x10p0yT-2-eHII-TpudeHmt- (XXXVIII), tak u -tpubytundochonnit (XXXIX)
OpOMHMIBI JIETKO PearupyroT ¢ aTKaHTHOJIAMHU yXe NP KOMHATHOH TemIiepaTtype B IpHUCYT-
CTBUM CTEXMOMETPUYECKOTO KOJIMYECTBAa TPHATHWIIAMUHA C 00Opa30BaHHEM COOTBETCTBYIO-
muX 4-aIKUICyab(GaHmIIPOU3BOJHEIX TpudeHmIT- U TpudyTnidochonneBbx coieit XL-
XLV c Beixogamu 70-80 %.
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R3P+/v/l\/ Br _R'SH, T2A R3P+/\/]\/SR.
- “T3A - HBr -

Br Cl Br Cl

XXXVII, XXXIX XL-XLV

XXXVII R =C¢Hs; XXXIX R =C4Hg; XL R'=CH,CH,0H; XLI R = C¢Hs; R' = C,Hs;
XLII R = C¢Hj, R' = mpem-CsHy, XLII R = C4Hy R'= CH,CH,OH; XLIV R = C,Hy, R' = C,Hs;
XLV R = C4Hy, R' = mpem-CsHy;.

CxonHo ¢ pochonuessivMu cossimu XL-XLV Ham ymanock ocyniecTBUTh TaKXKe CHHTE3
3-x10p-4-N-(3,5-qumetinnupa3ono)oyr-2-enunrpudenmidochonnii 6pomuaa (XLVI) B3a-
umozeiictueM (ochonuesoit comu XXXVIII ¢ 3,5-aumMeTnnnupazonioM B IPUCYTCTBHH
TpudTHIaMuHa. OHAKO, P UCIIOJIH30BAaHUH B KAYECTBE PearcHTa B TOH )K€ peakluu UMU-
J1a30J1a BMECTO 0XKMJIAEMOT0 NPOAYKTa HyKJIe0(HIBHOTO 3aMEIeHHs ObUIH IOIYYCHBI JUIIb
TpudeHmIpocHUHOKCHUA U TPUITHIAMUH OpoMruapart. [Ipy mpoBeaeHUN peakuuy B OTCYT-
CTBHE TPUATHIAMHIHA HaM YJIAJIOCh MOJIYYUTh OPOMIHAPAT MMHIA30JIHOTO MPONU3BOIHOTO
XLVIIL

H
NN =
N tea_ Ph.b /\/I\/N Y
H Br
Ph;f)/\/[\/ Br__ ‘\1\1 xLvi ©!

- "
, TOA
br cl = (C4H;);PO + (CoHs)N-HBr

XXXV ! ,4N
» )
L Ph;f’/\/]\/N /

Br HBr

Cl
XLV

TpuOyTnnbHble aHAOTH (OCHOHUEBBIX COJIeH C MMPAa30JIbHBIM U MMHIA30JIbHBIM LIHK-
namu XLVIII u XLIX Hamu CHHTE3UPOBaHbI C TIOMOLIBIO PEaKIHil HyKIeO(pHUIEHOTO MpH-
COCIMHEHHSI a30THCTHIX HYKICOHIOB K 3-xiopOyra-1,3-aueHmnTpulytundochonuit 6po-
muny (L).

BuﬂM E» Buﬂ’*/\%l\/ R

Br cl Br cl
L XLVIII, XLIX
H H
.N N
XLVII R= N . XLIX R = .
e W
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OcyiecTBieHa TaKke peakius (GeHmwirnapasuHa ¢ 3-xaopoyra-1,3-IueHnITpUIponuI-
¢dochonnit 6pomunom (LI), mpuBeniuas He K COOTBETCTBYIOIIEMY (DEHUITHAPA3HHOBOMY
MPOU3BOAHOMY, & K MPOAYKTY €ro IeTUAPUPOBaHUA — 4-QeHMITHAPA30HO-3-XI0pOyT-2-€H-
untpunponuidpochonuit 6pomuay (LII).

+ A NHNHPh] 25
Przg/\/]\ + PhNHNH, —> [ Pr3P_/\/l\/
y T

Br Cl B Cl
LI

. N
— PrsRW “NHPh

Br
cl LII

CornacHO OHOJOTHYECKHM HCHBITAHUAM IPOU3BOJIFHO BEHIOpaHHBIE 4 - (QYHKIHOHAIBEHO
3amemieHHble coequHeHns XL, XLIV u XLVI o0nanatoT BEICOKOH aHTHOAKTEpHaIbHOM aK-
THBHOCTBIO B OTHOILIEHHN CTA()MIOKOKKOB M AW3CHTEPHHHOM MaNIOYKH, HECKOJIBKO IIPEBOC-
XOJISIIYI0 aKTHBHOCTB ATAJIOHA — (Dypa3oInaoHa.

CremyeT OTMETHUTH, YTO B OTJINYHE OT HEHACHIIIEHHBIX aMMOHHEBBIX COJIEH B JIUTEpaType
NPaKTUYECKH OTCYTCTBYIOT JAHHBIE HO PEaKIHsAM DJICKTPOPHUIFHOTO IPHCOSAUHEHHS, B
YaCcTHOCTH, TaJIOT€HUPOBAHUS, THAPOTAIOTCHUPOBAHUSA U Ap. O,[-HEHACHIMIEHHBIX (Gocdo-
HHUEBBIX COJIeH, 4TO OOBSICHSETCS, MO-BHIMMOMY, HannuueM Oobiioro d-opOUTanbHOTO
pe30HaHca, CIIOCOOCTBYIOMIEr0 PEakuiAM HYKICOPHIBLHOTO prcoeTuHeHNs. Panee B 1abo-
patopun ®OC MOX HAH PA na nmpumepax tpudenmnammipocornii OpomMuaa, a Takke
1,4-6ucochonnensix comner ¢ 1,3-AMEHUICHOBBIM OOIMIMM PaJKKaIoM ObUIa yCTaHOBIICHA
TOJTHAsE HHEPTHOCTh BOWHBIX CBA3EH MO OTHOIIEHHIO K MOJICKYIpHOMY Opomy. B o6oux
Cllydasix B pe3yibTaTe MPOBEICHHBIX PEeakIMii aTaka OpoMa HampaBIsIeTCs HA TaJIOUIHBIE
AQHHOHBI, BCIEICTBHE 4Yero obOpa3yrorcsi (GochOHHMEBBIE COMM C KOMIUIEKCHBIMHA aHHOHAMH
Br; . B oTanume ot 3TOrO, HAalM MCCIENOBAHUS MOKA3aliH, YTO TPUOYTHII- U TPUIPOIIHII-
¢dochonnessie comn L n LI ¢ 3-xnmop06yra-1,3-11eHoBO# rpynnupoBKOH JIETKO IMOIBepra-
J0TCSl GPOMMPOBAHHMIO MOJIEKYISIPHBIM GpoMoM  npH Temmeparype -5°C B xnopodopme ¢
obpazoBanneM mpoaykroB 1,4-npucoenunenus LIII u LIV, coorBercTBeHHO. B3anmoneii-
ctBueM ke pocponneBsix cone L, LI ¢ CuBr, B MeTaHOIEHOM pacTBOpPE HaMH MTOTyUYESHBI
MeTamtokoMIutekcHele coenuaeHns LV, LVI, B Y® cnektpax KOTOPBIX MMEIOTCS Xapak-
TEPHBIE TOTJIOMEHUS TPH Ay, /HM 345 1 350, COOTBETCTBEHHO.

B
R}M 2 5 R3g/‘\/]\/3r
Br Cl

Br Br Cl
CuBr, L, LI LIIL, LIV
R M CuB
3 - Cubr
Bf cl ?
LV, LVI

L, LIIL LV R=C,Hy; LI, LIVX, LVI R =C;H,
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4. HEOBBIYHOE 3AMEIHIEHHUE XJIOPA Y BUHWJIBHOI'O ATOMA
YIJIEPOJA THOJAT-AHUOHAMMU B XJIOPUJE 3-XJIOPBYT-2-
EHUWJITPUOEHUJIPOCPOHUSA

WHTrepecHble naHHbIE OBUIM IOJTYYeHBl HaMHM IIPH W3YYEHHH KaK I'€OMETPHH, TaK H
PEaKIMH ¢ THOJIAT-aHHOHAMU 3-XJI0pOyT-2-eHmTpudenundocdonnii xnopuna (LVII), cun-
TE3MPOBAHHOTO B3anMmojecTBueM 1,3-nuxiopOyT-2-eHa ¢ Tpudenundochunom. Herpynno
3aMeTuTh, yTo coib LVII ¢opmansHO mpencraBuseT co0oif MPOAYKT BOCCTAHOBIECHUS TPU-
¢denunpHOrO anHamora uccieayemoit Hamu Qochonuesoir comu L. CormacHo naHHBIM
nposenenusix AMP 'H, *'P u NOEZY nccnenopanuii pocdonuesas cons LVII mpeacras-
nsieT co0oi cMech yuc- U mpaHc-u30MepoB B MPOIleHTHOM cooTHourenun 70:30. B murepa-
Type OTCYTCTBYIOT KaKHe-IHOO JaHHBIE OTHOCHTEIBHO PEAKIHH HYKIEO(PUIFHOTO MpHCOoe-
IUHEHUS 1O [3,y-HEeTpenenbHOH CBA3M B UYETBEPTHUHBIX (ocdoHmeBHIX cossix. OmHako,
UMEIOIIYecs B JIUTepaType JaHHble O NMPOTEKaHUM ILeno4yHoro ruaponusa conu LVIIL, co-
MPOBOXTAIOIIETOCS aHUOHHM3AIUEH MCKIFOUUTEIBHO 3-XI0pOYT-2-CHUIBHOW TPYIIIbI, KOC-
BEHHO CBHJCTENBCTBYIOT O IMPEBAIHUPYIOLIEM ACHCTBHHM OTPHLATEIHLHOTO MHIYKIHOHHOTO
s¢dekTa aToMa XJI0pa B XJIOPBUHUIBHON IPYIIE, BCICACTBUE YETO YIIIEPOJ, CBI3aHHBIN C
aTOMOM XJIOpa, MOXKET OBITh MOIBEPIKEH aTake HyKiIeopuIa.

B kauecTBe aqKaHTHOJIOB HAMHU OBLIH HCHONB30BAaHBI TEOPETHUECKU 00JIafafONIINe OTHO-
CHUTENBHO BBICOKOH HYKIEO(MIBHOCTBIO 3TaH-, OyTaH- U 2-MeTHIOyTaHTHONBL. [lepBas xe
HONBITKA BOBJIEYs B peakiuro ¢ conbio LVII GyranTnOoN B KUNSALIEM alleTOHUTPHIE B 3a-
NasHHOHW aMITysie He yBeH4aJach ycrmexoM. OHAaKo B pe3ynbTaTe peakUuH MMella MeCTO
HCYepIbIBarONIas TpaHc(opMaIus MaKOPHOTO yuc-u3oMepa B mpanc-uzomep comn LVIL
IIpoBenennem TOI e peakUUH C TaH- U OyTaHTHOJIAMH B HPUCYTCTBHUHM CTEXHOMETpPH-
YECKUX KOJIMYECTB TPUATHIAMHUHA HEOXHIAHHBIM 00pa3oM ObUIM MONyYEHBI MPOMYKTHI
3aMelIeHNs XJI0pa MIPU TBOHHON CBS3M HA alKIITHOTPYMITY — 3-3THII- U —OyTHICYIb(haHUII-
Oyt-2-enmnrpudenundocdonnii xmopuasl (LVIIL, LIX ) ¢ Berxomamu 46.2 n 60.5%, coot-
BETCTBEHHO.

OopazoBanne dochonuessix corneit LVIII u LIX npencrapinsiercs mpoTeKaloUM Yepes3
MOCJIeIOBATENIbHbIE CTAJANY MPHUCOSIMHEHUS aJKaHTHOJIOB ¥ OTILICIUICHUs XJIOPHUCTOTO BO-
Jopoja.

L SR
ph;p/\/l\ RSH, T9A ph;p/\l"/’\ » PhP A
—_—
cl Cl a G | teAna di o

LVII
LVIIL LIX

LVIII R =C,Hs; LIX R=C,Hy

HeoxunanaeiM 00pa3oM U3 MpoAyKTOB peakiuu noauctoro aHaiora comu LVII ¢ 2-me-
TWJIOYTAaHTHOJIOM HaMH OBUT BBIIEICH M HICHTU(QHUIUPOBAH MPOIYKT BOCCTAHOBIICHHS HC-
X0IHO# conu — OyT-2-enuntpudernnpochonnii noana (LX). [Mocnenuuit obpasyercs, mo-
BHINMOMY, C YYaCTHEM JIBYX MOJIEKYJ 2-METHIOYTAaHTHOJIA 110 CXeMe, NpeIIoKeHHOH ber-
TpanoMm ais 4-mMetuntuo-1,2,3-Tpua3onueBsix Coel.
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J TOA -HCI

Ph;}’_/\/(l[\ CsHy,SH, TBA  |ph,pP*, N HY PhiP N\
| d

)
H11CsS\r SC5H /4 LX

BBIBO/IbI

1. BebIgBIeHBI 0COOCHHOCTH pearupoBanus Oyta-1,3-mueH-1,4-mumnouc(tpudermidocdo-
HUH)XJopuaa, -Hoauna u 0yr-2-un-1,4-mumnouc(tpudenundochonmii)itonuna ¢ NH-
n SH-mykneodmmnamu. YcraHoBieHO, 4TO BHIOpaHHEIE B KadecTBe NH-HyKneodumos
(eHmI-, GeH3MI- U He3aMeeHHBIH THAPA3HUHEL, a TaKkKe 3,5-TMMeTHINIPa30ol peart-
pytoT ¢ OucdochoHrEeBEIMU COISIMU C 00pa30oBaHHEM COOTBETCTBYrOIMX 1:1 ammyk-
TOB.

2. BsammopeiictBueM Oyta-1,3-auen-1,4-muunouc(tpudenmndocdonnii)xnopuna u —io-
IUJa C JIBOWHBIM MOJIBHBIM KOJMYECTBOM T'MAPOKCHIAMUHA BIEPBBIC MOTYUCHBI MPO-
IYKTBI IPUCOCIMHEHHS 110 00enM HENpelebHBIM CBSI3SIM, NPEACTABISIONE co00i
cornacHo nauabiM SIMP 'H u *'P cMech auactepeomepos 2,3-1u(rHapOKCHAMEIHO)GY-
TaH- 1,4-munnbnc(TpudeHmioch OHMH ) raJoreHuI0B, Pa3aeIeHHBIX BapbHPOBaHNEMpPAac
pacTBOpHUTENCH.

3. YcTaHOBIIEHO, YTO OJWH M3 JUACTEPEOMEPOB IOJ ACHCTBHEM IIENOYH 00pa3yeT mpo-
IYKT CaMOCTOSITEIBHOTO MOHOICTHUAPHPOBAHHUA — 2,3-Au(THAPOKCHAMHUHO)OYT-1-eH-
1,4-muunbuc(tpudennndocornii)raroreHn1, U3 APYroro k€ MOIydaeTcs MPOIyKT
JIBOWHOTO ACTHAPUPOBAHUS — 2,3-TU(THIPOKCHUMHIHO )0yTaH- 1 ,4-nuunduc(TpudeHu-
(dhocthonuit) rajgoreHu, CTpyKTypa KoToporo ycranosyieHa PCA.

4. BelsBIeH HEOOBIYHBIN X0J1 B3aHMOJICHCTBUS TUEHAN(DOCHOHUEBBIX CONel ¢ aIKaHTHO-
JIaMH B MIPUCYTCTBUU TPUATUIIAMUHA, TPUBEIINN K 00pa3oBaHuIO K 4-(ankwicynbda-
Hu1)0yTa-1,3-tnenTprdeHnnpOHNEBBIX COJIeH, TPYIHOMXOCTYITHBIX APYTHMH MyTSIMU.

5. Ocymiectsie menodHol ruaponu3 4-S-, -N- u -O-QyHKINOHAIFHO 3aMEIeHHBIX OyTa-
1,3-muenTpudennndocHoHneBBIX coNeid. Y CTaHOBIEHO, 4TO 4-S-3aMerieHHble (oc-
(hoHMeBBIE coMU 00Pa3yrOT MPOAYKTHl AaHHOHOTPOITHON (DEHMIBHOW MUTPALlUH — M-
dhennn(1-dennn-4-ankuncynspanninOyT-2-eHmn)pochuHokcHIOB. B oTimmume ot 3To-
ro, cxonHO mnocrpoeHHble 4-N- n -O-3amenieHHble HochOoHNEBEIE COMM B TEX JKe yC-
JIOBHUSX LIEJIOYHOTO T'MIPONN3a MOJBEPraloTcs «rnapagrHOBOMY pacICINICHUIO», CO-
MPOBOXK/IAFOIIEMYCSI aHHOHM3aIHell GeHWITBHON MK OyTaIMeHUIBHON IPYIIL.

6. CunresupoBaH psn 4-S-, n -N-QyHKIHOHAIBHO 3aMEIIeHHBIX 3-XJI0pOyT-2-eHndoc-
(hOHMEBBIX COJEH C MOMOIIBIO peakuii HyKIeo(pHIBHOTO 3aMeteHns 4-0poM-3-XIop-
OyT-2-eHHNTpU(EHUI- U -TpUOYTHIPOCHOHII OPOMHIIIOB.

7. BrepBeie cHHTE3UPOBaHBI 3-XJ10pOyTa-1,3-AHeHTpHUIIPONII- U -TpUOyTHI(GOoCHOHMIA
OpoMHIBI AErnApOOPOMUPOBAHUEM COOT BETCTBYIOMIHX (OC(GOHMEBHIX coieil ¢ 4-
OpoM-3-XJ10pOyT-2-eHIIBHOW TPYIIIOW W OCYIIECTBICH PN PEaKIUi HYKICO (PIITh-
HOTO M 3JICKTPODUILHOTO TPUCOCTHHEHHS K HHM.

8. Haiineno, 4to B 3-XM0pOYT-2-eHUATpUbEHIIPOCHOHMHA XIOPHAE aTOM XIOpa ¥ sp’-
ruOprAN30BaHHOTO aTOMa yriepoja IOIBepraeTcs HyKIeo(hHIbHOMY 3aMEICHUIO TH-
OJISIT-aHHOHAMH.
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FRIUILA3UL UNretLhY UGS ULE

1,3-1bEL-UNuN- 649 -FhUdNUINLPNRUUSPL UNGCDE ELEUSNDPL
B4 LNhULBNSPL, URUSUUL [:EUUSPULEC

uuonoeuapbr

Nbuniduwuhpyly ko pounw-1.3-nhku-1,4-nhhiphu(inphdtupdpnudnthnid)
b hgnukp pnin-2-hu-1,4-nhhiphu(nphdtupdnupnuhnid)hunghuhnubnh hnpwgy-
dwb nbwljghwikiph wpwudtwhwwnnipniuutpp NH-dhwugnipiniiitiph htin® dwu-
twynpuybiu, dkuhj-, phuqhr-, hsyku twb snbnuljujws hhnpwughuubpp b 3,5-
nhutphyhpugnih htw, wphtphjudhih tbpuympyudp, nph wpyniipmd vinwg-
Unud ki hwdwwywnwupiwt 1:1 wnynijuibp: Bplnt Yplhuuyh juybtphtt dhugdwt
wpquuhp hwonnyk) t unnwtiwy Ejwyhtt phuwnh b Eplnt Un] pwbhwlnipjudp hhy-
popupjunthtt hhypopinphnh (hinjuwgqnbgmpyudp nphtphjwdhuh tbpluympyudp:
Unwowgws wpquuhpt hpkuhg tbpujugunid £ phwunbptndbpubph jpuntnipg,
npnup Uhdjwuighg pwdwuyl) ku nishsh oqunipjudp: 8nyg L wipyk), np nhwuwnk-
ptndbpubphg dbkyp hhdph wqpbgnipyudp wnwgwgunid k Ununhuptwnthhngpdwi
wpquuhp”  2,3-phuthhppopuhhuhun)pniwnwb-1,4-nhhiphu(nphbtuhpnudpnthnid)-
hwyngtuthn, dhsnlin Uniu nphwunbpbndbtpp tnyt uydwbbbpnud Yhp L wsynwd
Upjuwyh hiptwnthhgpuiwt wpquupph® 2,3-nh(hpnpopuphuhtin)pnunwb-1,4-nhhy-
phu(nnphdtuhidnudnthnid)hwngtthnh, nph urniguspt hwunmwwnygby k husytu
UUN 'H b ¥'P uybkwnpltph, wjiybu b pkngk-fupniguspwjhtt wiwihgh
Uhongny: Upgws phuopupiuh jnnhnughtt idwtiwlyp uvinwugyly E dkpwininud, wnudh
tpupdtp ppodhnh b nnpnwiht ghwuntpbndbph hinjuwgqnbgm pyudp:

‘Ulwwnp niukbwyny 88uph dhwgnipniiubph Juplnp nhpp Yhuwphdhw-
Jut pohoubpnid, hpwljmbmgyt ki Gjuyhtt phuwnbtph thnpwgnbgnipiut nhwl-
ghwttpp dh owpp wjjwiphnjukph, ptyybu bwlb 2-unydwihjkpwnh htwn EYy-
Jhunjuyhtt pubulmipyudp iphkphjudhth tbkphumipiudp: Loyws nhwljghwtkpl
wiuwwubihnpbt pipnud Bu wy) ninhtbpny nddupudwngtih 4-wihjunyduiihy-
poinw-1,3-nphttnphdtuhdnudpnuhnidught wntiph wewewgdwip: Unwewnlyty
Eu wpdws wpquuhpubph vnwgdw Epynt wyjpnnpuipughtt uppkdwikp, npntg
hwdwdwyt, Yud uljgpnid nbnh k nitkunid Bjughtt wnhtt wjjuwiphnih 1,4-dhwgnid,
www npui hwenpynn 14-ghnpnid wphdtuhpnudhih wowndwdp, jud k) wow-
ohtt thnynwd nknh k niukund Bpughtt phuwnh hndpdwiyub £Enpnud”™ tphuthpyhthy-
$nudnuhniduyght hptnbpdinhwnh wowewgdwdp, nphtt | hwenpymud £ wjjwb-
phnih 1, 4-dUhwgnidp:

19

© National Library of Armenia



dkpohutbphu twdwb uhupkqyt] th twb [4-(wjjopup)pninw-1,3-nhki-1-
htlwphptupppnudpnihnud pinphnutp’ nhknhdnupnhnudwhtt wnh b Ephi- m
wpnuhjuyhpuntbph hojuwgybgnpyudp wphtphjudhh tbpluympudp:

Uuhpwdtown t tpky, np tnyh Junnigwsdph 4-wjjubiphnpninw-1,3-nhku-
$nudpnhnidwyht wnbp, vnwugynid ki il wgknpbv-1,4-phudnudnuthniduyghn w-
nh b tpyws wjjwbphnjukpnh htn hnjuwqpbgnipjudp, vwuyt wyth gusdp bpt-
pny’ Ynnduwlh phpwgnn ukdugdwt nkwlghuyh yuwwndwnny: Lnyh wgknptu-
phudbnudnhnidwyht wnp 2-unydpwpkpwingh htn hnjuwqpbjhu wpwewgnid &
Uhwgdwl wpquuhp hwnhuwgnn [4-(2-hhnpopuhbphjunibwhppninw-1,3-phkv-1-
bl wphptuppnudpnuthnud jnyghy pupdp kjpny:

Muniduwuhpyt) b uhtipbhqus 4-S-, -N- b -O-pniuljghntivy] nbnuljuy-
Jwd pninw-1,3-nhunphdtuhidnudpnuhnidwht mnkph RS-, RyN-, b RO-nbnuljw-
1hsutiph waptgnipiniup gpujuinipjut Uke hujnth o,f-shuqbgus niphdtuhidnu-
$nuhnudwihtt wnbph o-wuhninnpny  $huhjwiht hgpughwih pupwgph pu:
NMunpqyt] E np dbp Ynnuhg vnugqus 4-S-nknujudus nudpnthnidwght wnkpp
25 %-ng twwnphnidh hhnpopuhnh wqpbkgnipjudp Eupwplynid Eu wihnununpny
dtuppughtt Uhgpughuyh, wowgwghibing nhptihy(1-phuthi-4-wiyhuntpuhpoin-
2-kuhpdnudhtiopuhnutip, vhisptin vhwdwt Jupnigyuspny 4-N- b -O-nbnuljuyi-
Jwd dnupnuhniduyhtt wnbtpp hhduwghtt hhgpnihqh tnyt Wuydwbtbpnid Gupwnpy-
Ynud L «qupudptiughtt gnpuwtiy, npt ninkygdnud £ Euhjuyhtt jud b pornw-
nhkuhjuht fudph wthnbwgdwdp:

Ppujwtwugyt) ki twlb SH- b NH-uniljjindh) nkwgbunutph htwn 4-ppnd-
3-pinppnin-2-kuhjnphdkhy-, hywhu twb wphpounphidnudbnihnidught wnkph
uniyEndh) mbnujupdwt pbwlghwibph, npnbg wpyniipnid uwinwgyk) ki hwdw-
wuwwnwupwl Junnigyusph 4-S- b -N-pniuyghnw) nbnuljuqusé 3-pinppniwn-2-
Eupidnudnuhniduyghtt vh pwpp wnkp, npnughg juduwywljuinpt pnpqusé tpkp
uuniy nipdl b jEuuwpwiujut wjnhynipjut niunidbwuhpdwi: Mupgdby B op
tptip vhwgnipniuubpt £ odnduws L pupdp hwjudwipbwihtt wnhdnipyudp b
npno wuwpudbwnpbpny ghpuquignid B uinwiinupun ypkywpuwn hwiinhuwgnn
dnipwqnihynuht:

Unwohtt wbqud dkq hwgnnyky Lt 4-ppnd-3-pinppnin-2-Euhjwhtt junudp
niikgnn dnudpnhnidwghtt wnkph nEhhnpnppndwgdwdp wnwbiuy 3-pinppninw-
1,3-phkunphypnupi- b -inphpninhidnudnuhnidwght ppndhnubp b ppujubwgity
Ytpohutknh tniytndhy b LEYwnpndh dhwugdwt nkwlghwibpn:

Puguwhwynygt) L 3-pinppnin-2-kuhjnphdupdnudnuhnid pinphngh b h
owpp wiwuphnjutph tnpwgpbgnipjut wpwduwhwnlnipniutbpp: 8nyg k&
wnpyk], np mphkphjudhh tkpjumpjudp pbulghwt pipnud & 3-pinppnin-2-ta-
hpnphdtuppnupnthnid  pinphynid - sp>hhpphnugws  wsiwsh wwnnth Unn
quunn pinph wnnuh nknuljwdwip phnjuwn-wihntubpny:
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BICHAKHCHYAN ARPENIK SEYRAN

THE REACTIONS OF ELECTROPHILIC AND NUCLEOPHILIC
ADDITION TO 1,3-DIENE-MONO- AND BIS-PHOSPHONIUM SALTS

SUMMARY

The peculiarities of interaction of buta-1,3-diene-1,4-diyl-bis(triphenyl-
phosphonium- and their isomer but-2-yne-4,4-diylbis(triphenylphosphonium)ha-
lides with NH-compounds, particularly, phenyl-, benzyl-, unsubstituted hydrazines
and 3,5-dimethylpyrazol have been studied. As a result of the mentioned reactions
1:1 adducts were obtained. The interaction of the above-mentioned dienedisalt with
2-molar quantity of hydroxylamine resulted in 1:2 addition products as two
diastreomers.

It is shown that one of the diastereomers under the action of base trans-
forms into monoself-dehydration product—2,3-bis(hydroxylimino)butane-1,4-diyl-
bis(triphenylphosphonium)halide. The another diastereomer under the same condi-
tions forms the double dehydrogenation product—2,3-bis(hydroxyimino)butane-
1,4-diylbis(triphenylphosphonium)halide.

The structure of the latter was established by '"H NMR and *'P spectral
data, as well as by RSA analysis. The iodine analog of the latter, bisoxime deriva-
tive, was obtained by interaction of the initial iodine diasteromer with bromine
copper.

Sulfur-containing compounds are known to play a very important role in
biochemical processes. To introduce sulfur into 1,4-bis(triphenylphosphonium)bu-
ta-1,3-diene halides, the interaction of the latter with a series of alkanethiols in the
presence of equimolar quantity of triethylamine was studied. However, unexpec-
tedly the indicated reactions led to 4-(alkylsulfanyl)buta-1,3-dienetriphenylphos-
phonium halides, difficult accessible by other ways.

Two alternative schemes for the formation of the mentioned compounds
were proposed. According to one of them, firstly occurs 1,4-addition of alkane-
thiols at buta-1,3-diene bond system of the initial salt, followed by 1,4-cleavage of
triphenylphosphine. The other scheme includes the initial Hoffman’s B-decompo-
sition of 1,3-dienedisalt followed by 1,4-addition.

Similarly to the latter scheme [4-(alkoxy)buta-1,3-diene-1-yl]triphenyl-
phosphonium chlorides were synthesized by interactionof the initial dienediphos-
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phonium salt with ethyl- and propyl alcohols in the presence of triethylamine.

It should be noted that the same reaction products but in less yields were
obtained by interaction of isomeric acetylene biphosphonium salt with alkanethiols
in the presence of triethylamine. The reactions are accompanied by resinification.
It was established that the same acetylene bissalt interacts with 2-sulfanylethanol
with formation of 1:1 adduct at the triple bond in high yield.

The influence of RS-, RO- and R,N-substituents of the synthesized by us
4-S-, -O- and -N-functionally substituted buta-1,3-dienetriphenylphosphonium
salts on the course of wellknown in the literature a-aninotropic phenyl migration in
o,B-unsaturated phosphonium salts under the action of aqueous alkali was studied.
It was established that only 4-S-substituted phosphonium salt under the action of
25% aqueous natriumhydroxyde undergo an o-anionotropic phenyl migration with
the formation of diphenyl(1-phenyl-4-alkylsulfanylbut-2-enyl)phosphine oxides. 4-
N-and -O-substituted phosphonium salts under the same conditions undergo “pa-
raffin hydrolysis” accompanied by anionization of phenyl- or butadiene groups.

The nucleophilic substitution reactions of 4-bromo-3-chlorobut-2-enyltri-
phenyl- and tributylphosphonium bromides were realized. These reactions resulted
in the corresponding 4-S- and 4-N-functionally substituted 3-chlorobut-2-enyltri-
phenyl- and tributylphosphonium salts.

According to the results of microbiological investigations, three com-
pounds were randomly chosen. They show high antibacterial activity and by some
parameters exceeded standard preparation Furazolidone.

For the first time we have succeeded in producing 3-chlorobuta-1,3-diene-
tripropyl- and -tributylphosphonium bromides by dehydrobromination of the cor-
responding 4-bromo-3-chlorobut-2-enylphosphonium bromides. Some nucleophilic
and electrophilic reactions of the obtained 1,3-dienephosphonium salts were inves-
tigated.

It has been established that chlorine atom by sp”-hibridized carbon atom
undergoes an substitution by thiols in triphenyl-3-chlorobut-2-enylphosphonium
chloride.
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