Ukrainian Journal of Natural Sciences Ne 11
Yrpainceruil okypHan npupooHuuux Hayk Ne 11

Ukrainian Journal of Natural Sciences
No 11
YkpaiHCbKUH XKypHaA IPUPOAHUINX HAYK
No 11

ISSN: 2786-6335 print
ISSN: 2786-6343 online

YOK 547.922.5 + 5§32.783
DOI https://doi.org/10.32782/naturaljournal.11.2025.38

BUKOPHCTAHHSI $0OCPOHIEBUX COAEN Y CHHTE3I HOBHX
HEHACHYEHHX AMIIIB

B. B. AucTBan!

Locniorkyeanace 83aemoodist pocghoHieaux conell, Ujo Micmsimb Y C80EMY CKAAOL AMIOHY 2pYyny, 3 apoma-
MuYHUMU anboezidamu. Buguanace MoxKau8icms 8UKOPUCMAHHS peakuyil Bimmiza, wo eiobysaemucs
MUK anbiezidamu il ankinidengocgopaHamu, YymeopeHUuMU 3a 83aemo0ii 8i0N08I0HUX ¢hocghoHiesux conell
3 OCHO8AMU, SIK MEMOOY OMPUMAHHS HOBUX AMIOI8 HeHACUUeHUX Kuciom. JJaHull Kaac peuosuH earKaueull
3 0271510y HO WUPOKUTL cnerkmp iXHbOoi 610102[UHOT aKxmugHOCMI — IHCeKMUYUOHOI, npomuzpubdKkoeoi, aHmu-
baxmepianbHol il AKApUUUOHOT AKMUBHOCMI, NPOMUNYXAUHHOT, cnasmoimuuHoi 0if mouwo. OmpumysaHi
CNONYKU MAKOXK € NePCneKMUBHUMU HANIBNPOOYKMAMU ONsL OMPUMAHHSL PIBHUX HIMO2eHOo- Ui 0KCU2EHO-
BMICHUX 2eMepoyUKILIB: JIAKMAMI8, IAKMOHI8, 0KCA30.1iHI8 mouto. OmpumaHo HU3KY pochoHiegux conetl,
wo micmame N-anxin- i N-apunzamiugeri amioHi 2pynu, 83aemooicro mpugeHingochiHy 3 amioamu Xi0po-
ma 6pomooymosoi kucaom. OmpumaHi Coni 88600UNUCL Y PEAKUII0 3 PIBHUMU APOMAMUUHUMU aboe2ioamu;
docnioskyeanuce ymosu ti ocobnusocmi nepebiey peaxyii Bimmiza ons amiooemicHux ¢pocghoHiesux coneli
3a1e’KHO 810 memnepamypu, cepedosuuia mowso. IToxa3aHo, uo OaGHA peaKyis € nepcneKkmusHUM Memo-
0oM cuHme3sy HeHacuueHux amiois. Hozo nepesazamu e slezkicms YymeopeHHs. npodyKmy, HeeucoKa mem-
nepamypa i, 3a2aiom, M’siKi Ymosu, 30Kpema 8i0cymHicms HeobXIOHOCMI 3aCMOCY8AHHSL I0KUX J1Yy2i8 Y POl
ocHos. Lle dae 3mo2y 88o0umu 8 peakyiro CKIa0HL anboe2iou, 30Kpema maki, uo MiCMsims eCmepHI 2pYynu,
6e3 pusuky ix 2ioposnisy. Lle 0OHier0 nepesazoro Memoody € MOIKAUBICMb NPOBEOEeHHS. CUHMesYy 8 00HY cma-
0ito, 6e3 eUOLNEeHH S 8 THOUBIOYANIbHOMY CMAHI NOMDKHUX NpooyKkmis — ankinioeHgocgopaHis. OnpaybosaHa
Memoouka 0ana 3amo2y ompumMamu HU3KYy HeHACULeHUX AipamUUHO-APOMAMUUHUX AMIOI8, U0 MICMAMb
Y ceoemy ckaadi cmpyKkmypHi pparmerHmu, Yikasi 3 02n510y Ha NOMeHYIUHY pi3io102IuHY aKmugHicmy —
30MUUKU aHecme3uHy, i30HIKOMUHOB80! KUC/IOMU MOU40.

Knrouosei cnoea: anxinioeHgocgopaH, pocgpoHiesa cins, amio, pearxuyis Bimmieza.

AN APPLICATION OF PHOSPHONIUM SALTS FOR THE NEW UNSATURATED
AMIDES SYNTHESIS

V. V. Lystvan

An interaction of phosphonium salts containing amide group with aromatic aldehydes have
been investigated. The possibility of application of the Wittig reaction between aldehydes
and alkylidenephosphoranes, formed in the interaction of the corresponding phosphonium salts with
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bases as a method for obtaining of new amides of the unsaturated acids have been studied. This
class of substances is important due to the wide spectrum of their biological activity — insecticidal,
antifungal, antibacterial and acaricidal activity, antitumor, antispasmodic action, etc. The obtained
compounds also seem to be promising intermediates for obtaining various nitrogen- and oxygen-
containing heterocycles: lactams, lactones, oxazolines, etc. A number of phosphonium salts
containing N-alkyl and N-aryl substituted amide groups have been obtained by the interaction
of triphenylphosphine with amides of chloro- and bromoacetic acids. The obtained salts have been
put into reaction with various aromatic aldehydes; the conditions and features of the Wittig reaction
for amide-containing phosphonium salts depending on the temperature, environment, etc. have been
studied. It was shown that the reaction is a promising method for the synthesis of unsaturated
amides. Its advantages are the ease of product formation, low temperature and, in general, mild
conditions, particularly there is no need to use caustic alkalis as bases. That makes possible
to use in the reaction complex aldehydes, particularly those containing ester groups, without
the risk of their hydrolysis. Another advantage of the method is the possibility of carrying out
the synthesis in one stage, without isolating of the intermediate products — alkylidenephosphoranes
in an individual state. The developed technique made possible to obtain a number of unsaturated
aliphatic-aromatic amides containing structural fragments of interest for their potential physiological
activity — fragments of anestezin, isonicotinic acid, etc.

Key words: alkylidenephosphorane, phosphonium salt, amid, Wittig reaction.

Beryn

Henacuueri amiou. AMigu HeHaCHYEHHX
KapOOHOBHUX KHCAOT CTAHOBASTH IHTEPEC AL
IOOCAIMHUKIB SK IPOMIKHI IPOAYKTH B CHH-
Te31 IHMIUX HITPOreHBMiICHHUX OPTraHIYHUX CIIO-
AYK, 30KpeMa I'eTEPOLIMKAIB, a TaKOX 3aBAIKHU
CBOIM BAAQCHUM IIPaKTHUYHO I[iHHUM BAQCTH-
BOCTSIM. AiKyBaAabHI BAACTUBOCTI IiA0Oi HHU3KHU
AIKapCBPKUX POCAWH 3HAYHOK MipOI0 3yMOB-
A€Hi caMe BMICTOM HEHACH4YE€HHUX aMifiB.

[TpurTaMaHHUN JaHOMY KAQCY CIIOAYK IIHPO-
KHi CcriekTp 0i0AOTiYHOI aKTHBHOCTI Bapiro-
€TbCd BiJ BUCOKOI IHCEKTULIMIHOI TOKCUYHOCTI
0 3HAYHOI IIPOTUTPUOKOBOI, aHTHOAKTEPiaAb-
HOI, IIPOTUIIPOTO30MHOI, MOAFOCKOIIUIHOI, LIEP-
KauuaHoi ¥ akapunmaHoi akTuBHOCTI (Greger,
2016), TPOTHUIIyXAMHHOi, CIIa3MOAITH4YHOI mil
Tomo (Kumar et al., 2018). Cepen HUX BUAB-
A€HO TaKOXK PEYOBUHH, IO AIIOTh IK CTUMYAS-
TOPH POCTY POCAHH.

[TpoTu3anasbHi Ta 3HEOOAIOBaAbHI BAACTH-
BOCTi POCAWH POAWHHU IEPLEBUX i KAIyCTIHUX
(XpecTouBiTHX), a TAKOX PYTOBHUX 3HAYHOIO
MipoI0 3yMOBA€HI BMICTOM y HUX aMi/iB HeHa-
CHUYEHUX KHUCAOT.

HemopnasHi nocaimkernnda (Yan et al., 2024)
BHSIBUAU IIPHTAMaHHY OAHOMY KAAQCy CIIOAYK
MIPOTUTPUOKOBY  (PyHTIIMAHA) aKTHUBHICTE,
30KpeMa Iomo TIpubkiB poxy Candida, 110
€ CTIMKMMH 100 ITHPOKO BigoMux (PYHTIIIH-
B — IHOXIMHUX a30AiB.

[IpencraBHUKN HEHACHYEHUX aMifiB, MI0
OyAu BUSIBAEHI B €KCTpaKTax exiHallei, xapak-
TEPUIYIOTBCHA  IIOMITHOIO  IIPOTH3AIIaABHOIO
akTuBHiCTIO (Moazami et al., 2015). Inmi
a,B-HEeHacudeHi amigy, BUOIA€HI 3 POCAWH
POOVHH IEPLIEBUX, Ta IX CHHTETHUYHI aHaAOTH

ToKa3aAan cebe SK PEeYOBHHH 3 BHUPAKEHOIO
iHCceKTHLIMAHOIO aieto (Strunz, 2000).

[eski npeacTaBHUKH CHHTETUYHUX Q,[3-He-
HACUYEHUX aMiJiB BHSIBHUAU BHCOKY IIPOTHUTY-
OepKyAbO3HY (aHTHUMiKOOAKTepiaAbHY) aKTHB-
HICTB 3a OHOYACHOI BiACYTHOCTI XapakTepHOi
[IAS OeSKUX IIperapaTiB TaKoro POy IemnaTo-
TOKCHUYHOCTI (Avalos-Alanis et al., 2017). Ixmmi
HOBI CHHTE30BaHi HEHaCHYeHl aMimy MaroThb
snatHicTs no JHK-inTepraaanii i moreHII#HO
MOZKYTb BUKOPHUCTOBYBATHCS IAS MapKyBaHHS
JHK (Esmailzadeh et al., 2016).

[IpagTyHa IiHHICTH HEHACUYEHUX aMi-
OiB IIOASTA€ TaKOXK Yy MOKAWBOCTI iX BHKO-
pUCTaHHS SK BUXIIHHUX PEYOBHH y CHHTE3I
OpraHigYHUX CIIOAYK IHIIHX KaAaciB. 30KpeMa,
€ indopmania npo ix 3acTocyBaHHS B acuMe-
TpUYHOMY CHHTEe3i. Harprukaazm, eHaHTiOCeAeK-
THUBHE TifpoaasKiayBaHHS (Zhou & Zhu, 2021),
abo rigpoaakiniatoBanug (Cheng et al., 2022),
a,B-HEHaaCUYEeHUX aMiZliB JO3BOASIE OTPUMATH
BiATOBiZHI ToximHI i3 3amaHOI0 KOHDIrypa-
€0 XipaABHOTO LIEHTPY V [3-TI0AOKEHHI 1010
KapOOHiABHOI I'pymu. A B3aeMmogisa [3,y-HeHa-
CHYEHUX aMiJiB 3 i3aTHHaAMH B yMOBaxX acH-
METPHUYHOIO KaTaAily MO3BOASE OTPHUMYBaTH
NIPOAYKTH, IIPUAATHI [AS IIOJAABIIOTO Ilepe-
TBOPEHHS Ha XipaabHi NTOAIYHKIIOHAABHI
3-rigpokcu-2-okcoinpoau (Hu et al., 2024).

Bigomo, 1110 HeHACHY€eHi aMify IK CIIOAYKH,
III0 MICTSTh ABA HYKAE€O(MIABHI IIEHTPH, 0X04e
BCTYHIAIOTh y peakilii eaeKTpodiabHOI reTepo-
LIUKAI3allii, 110 J03BOASE OTPUMYBATH pPoO3Ma-
iTTa HITOT€HO- ¥ OKCHUI€HOBMICHHUX Te€TEPOIIH-
KAIB: AaKTaMiB, AAQKTOHIB, OKCA30AiHIiB TOIIIO
(Robin & Rousseau, 1998; Lmzopuk Ta iH.,
2015). EaekTpoxiMiyHe OKHCHIOBaAbHE TIaAO-
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reHyBaHH4 3,y-HEeHACHYEHUX aMifliB i3 I0ZaAD-
LIOI0 IUKAI3AIi€I0 [I03BOAMAO OTPHUMYBAaTH
HOBI okca3oainu (Mallick et al., 2020).

Pearxyis Bimmiza. OgHuM 3 eEeKTUBHUX
METOIB OTPUMAaHHS HEHACHYEHHX CIIOAYK i3
noasitinuM 3B’13koM C=C € Bigkpura ['eoprom
Birtirom y 1954 p. peaxiig Mixk KapOOHiABL-
HUMU CIIOAYKaMU ([IepeayciM aabferizamu) Ta
inimamu poccopy. Hezpazkarouu Ha TpUBaAUH
Jac, o BiaToai MUWHYB, peaknis Birrira 3Ha-
XOOUTH yCe HOBi cpepu 3acTOCyBaHHS B opra-
HiuHoMy cuHTe3i (Takeda, 2004; Karanam et
al., 2018). lle 3ymMOBA€HO HH3KOIO II€peBar
aHOTO METOMY, 30KpeMa ¥ M’IKHMH YMOBaMH
repebiry peaxiiii, 1110 poOUTH ii MpUAATHOIO (a
TIOAEKYAN €IMHO MOKAMBOIO) 1Al OTPUMAaHHS
XiMIiYHO aKTUBHHUX aHAaAOTIB TaKUX IPUPOJI-
HHUX CIIOAYK, K METHAEHOBi cTepoinu, Kapo-
TuHOinu Tomio (Freidzon et al., 1982). Ixmoro
rnepeBarorw peaxkiiii € ii crepeocrenigHicTs,
III0 IO3BOASIE YHUKHYTH YTBOPEHHS CyMili i30-
MEPHUX aAKEHIB:

R,-CH 5
C=0 + (C¢Hs);P=CHR; — >

R,-CH ,
R,-CH ;

— C==CHR 5 + (C¢Hs)3PO
R,-CH ,

MozkanBOCTi peaxiiii 03BOASIOTE 3aCTOCO-
ByBaTH ii A9 OTPUMaHHS HE AUIIIE HEHacHU4ye-
HUX BYTA€BOJHIB, are i CKAQHUX 3aMiIeHUX
MIOXiAHUX, IK-OT HEHACHW4YeHi KapOOHOBI KHC-
AoTH, iX ecTepu, BiHIAOBI erepu Tolo (Heravi
et al., 2020).

Docgponiesi coni. PocoHiEBI COAl — TTOXiAHI
docoHili-KaTioOHa, 3aMilIEeHOr0 OOHUM YU
KiABKOMa BYTA€BOAHEBHMH, AAKOKCHABHUMH,
AllMABHHUMH TOIIO 3aAUIIKaMU. CIIOAYKY JaHOTO
KAACy IEpEeBaXXKHO OTPHMYIOTh B3a€EMOJIIEI0
TPeTUHHUX POChiHiB K HyKA€0(iAiB 3 aAKIAB-
HUMM YU apUABHUMH FaAOTE€HIIOXiTHUMMU:

R,P: + R'Hal —» R,R'P* Hal".

MozkauBe TakoX oTpuMaHHA PocoHIEBUX
coaelt 3 iaigiB doccopy IX asKiAyBaHHAM Mif
JIIEI0 aAKIATAAOTEHIIIB:

Ph,P=CH, + RHal — Ph,P*CH,R Hal".

Lett meTon, ogHaK, Ha IIPaKTUIll 3aCTOCO-
BYETBCS PiIKO, OCKIABKH BiimoBimHI doccopi-
AiY, HABIIAKH, IIEPEBAKHO OTPUMYIOTH, BUXO-
149U 3 (pochOHIEBHUX COAEH.

Bucoka Ta pizHOMaHiTHa XiMidHa aKTHB-
HicTb (pocoHieBUX coaell POOUTH IX BaKAU-

BUMH HAIIiBIIPOAYKTAMHU B CHHTE3i OpraHid-
HHX CIIOAYK pi3HHX KaaciB (Noroozi-Shad et al.,
2022). Y nanoMy pasi BaXKAUBOIO € MOXKAUBICTb
ix nepeTBOopeHHs Ha ocdopirigy, SKi, y CBOIO
Jepry, BCTYHAIOTH 3 aApJeriflaMHd B Peaxliio
Birtira #i yTBOPIOIOTE AAKEHOBHU IOABIHHUMN
3B’a30K. B3aemogmisa coaeti ¢pocoHil0 3 OCHO-
BaMH, II0 CYIIPOBOIXKYETHCS BiIIENIACHHIM
TiOgpOoreHraAoreHiiB, MIPUBOAUTHL MO0 VTBO-
peHH4 iAixgiB docdopy, abo XK askiaigeHdpoc-
dopaHiB, — PEUYOBHH, M0 XaPaAKTEPHUIYIOTHCS
noagitinuM 3B’s13KoM C=P, gki MoxyTh B3ae-
MOZISITH 3 aApJerilaMu 3a peakiicro Birrira,
YTBOPIOIOUM TIOXigHi aakeHiB. OgHak He BCi
aakinigerngocdopanu € cTiiKkuMU 3a 3BU4Yaii-
HUX YMOB, 1 IIe HePEUIKOKAaE X BHUIIA€HHIO
B inguBinyaspHOMY cTaHi. [lomoaaTu 11i TpyZa-
HOIII [03BOASIE OOOPOTHA peaxllid B3aeMOZil
docoHieBOI COAl 13 TPEeTHHHUMH aMiHaMHU
3 YTBOPEHHSIM BifnnoBigHoro ¢gocdopany:

[(C¢Hs);P-CH,-R]+ Hal + (C,H,);N <=>
(C¢Hy);P=CH-R + (C,H.),N-HCI.

3aBAgKM IIbOMY MOXKHa BBOAUTH B peak-
mito ocoHiEBY Ciab i aaberin i3 momaBaH-
HAM TPUETHAAMIHY. YTBopeHUi Qocdopiain
Bifpa3y BCTYyIIa€ B PEAKIIIO 3 aAbAETiIOM, II10
[03BOAdE YHUKHYTH HOTO BUMIAEHHS Yy BiAb-
HOMY CTaHi.

Marepiaa i meToan

Y maHifi pobOTi MOCAIIKEHO MOKAUBICTH
orpuMaHHsa (POCPOHIEBUX COAEH, IO MIiCTATH
aMiHy TpyIy, i iX I0AaABIIIOI0 BUKOPHCTAHHSI
K HaIliBIIPOAYKTIB AT CHHTE3y HOBUX HEHa-
CHUYEHHUX aMi[iB MIAIXOM B3a€EMOMii 3 Pi3HUMU
aAbJleTimaMu 3a peakilieio Birrira, 6e3 Bumi-
AEHHS TIPOMiKHUX IPOAYKTIB — aAKiAieH-
docdopani. OTpuMaHi amigu HeHACHIEHUX
KHCAOT MOXYTHb OyTH BHKOPUCTAHI A onep-
JKaHHY HITPOTEHBMICHHUX TIeTEPOIUKAIB, abo
XK OyTH LiKaBUMHU SK IOTEHIiHHI 0i0OAOTIYHO
aKTUBHI CIIOAYKH.

Pe3yAbTaTH Ta OOrOBOpPEHHS

g orpumaHHa (POCPOHIEBHUX coaeH, IO
MICTATh AaAKiA- YH apUA3aMilleHy aMigHy
I'pyIly, MM 3aCTOCYBaAU allMAIOBaHHS II€PBHUH-
HUX 1 BTOPUHHHUX aMiHIiB allUATaAOT€HimaMu
XAOPOETAHOBOI 4YH OpPOMOETAaHOBOi KHCAOT.
YTBOpEHi XA0po- YK GpoMoarieTaMify B3aEMO-
OitoTh 13 TpudeHiagocdiHOM, YTBOPIOIOTE Bia-
noBigHI ocdoHiit rasoreHigu. OcTaHHS peak-
IIis BigOyBaeTbCca 3a HE3HAYHOTO HarpiBaHHS
B OeH3eHi abo ToAyeHi:

HalCH, - COCl + NHR, —»
-HCl
t (CeHs),P

+ -
HalCH, - CONR, —» [ PhyP - CH, - CONR, |Hal
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Cepen orpumaHux (ocOHIEBUX COAEH
3 aAKIABHUMHM 3aAHIIKaMH B aMigHi¥ TpyIi
BaBpTo HaszBaTu N,N-mieTmaamiHoKapOoHiIAME
TuATpUQeHiAdocdoHIN xaopun: (1)

e

A +
[ PhyP-CH,-C_

CICH;—C +PhyP —»

] Cr
N(C2H5)2 N(C2H5)2

Takox BapTo BigzHauyuTH oTpuMaHHa PC (2),
III0 MICTUTBH 3aAMIIOK MopdoaiHy. BoHa yTBO-
proeTbca 3a B3aemogii i3 Tpudeniadocdinom
OTPUMAHOTO paHilre 6poMoareTHAMOPQOAILY:

A°  CHN
HN O + BrCH, - C\ ?

Br i r

en /i_\ Ph,P

5-
C\N O
—/
+ /O -

—> |PhyP -CHZ-C\ /—\ | B

N O

/

3amiHa aAKiABHHX 3aMIiCHUKIB Ha apoma-
THUYHI IIUKAH IIOMITHO HE BIIAUBA€ Ha AETKICTb
repebiry peaxilii i He moTpedye iCTOTHOI 3MiHK
yMmoB ii mpoBexmeHHs. BinmoBimHi docdoHi-
€Bi coai (3 Ta 4) OyAn oTpuMaHi B pe3yAbTati
nii Ha TpudeHiadocdin N-(2-xaopodenia)- Ta
N-(2-meTna-5-HiTpodeHnia)opomoarieTaMiziB:

Cl
]

Z NH

BrCH, - G + - =

Br (- HBr)

=0 Ph;P
BICH, - C cr >
NH

+ =0 _

— |PhsP - CH, - €T cl | Br

NH

n-amiHobeH30lHa KHCAOTA Ta HHU3Ka i
MOXiTHUX OOCUTH LINPOKO PO3IIOBCIOAKEHI
B XUBI¥ Ipupoai, a TaKOXK 3aBIAAKH CBOIH
Pi3HOOIYHIH 6i0AOTIYHIH aKTUBHOCTI 3aCTOCO-
BYIOTBbCS y (papmakoaorii. Peakiiero 6pomo-
aetuAbpominy 3 eTua-4-aMiHOOEH30aTOM,
BiJOMUM i HA3BOIO aHECTE3WH, i HACTyI-
HOI0O B3a€EMOJIEI0 YTBOPEHOr0 aMiny i3 TpH-
deniadoccinoM MU omepkasu (PocoHIiEBY
ciap (5), mo MmicTuUTh (parMeHT MOAEKYAH
aHeCTe3HHY:

CHN
Br CH, - COBr +H2NOCOOC2H5 =

- HBr

BrCH, - CO-NH ‘< >*COOC2H5 —

Ph}P + _
—— | PhyP - CH, - CO-NH ‘@COOCZHS |Br

OTpuMaHa CIIOAYKa MOXKE CAYTYBaTH
HAaIIiBIIPOAYKTOM JAS TIOJAABIIOIO OTPHMAaHHSI
HEHaCUYEeHUX IOXiTHUX aHECTEe3UHY — CIIOAYK,
LiKaBUX 3 OTAGAy Ha iXHIO MOTEHIINHY dizio-
AOTIYHY MifO.

HactymHuM eTamoM [OCAIIKEHHS CTaAo
3aCTOCYBaHHS OTpPHMaHUX aMmigHux dgocdo-
Hi€EBUX COAeYl g OTPUMaHHA Ha ixXHili OCHOBI
HeHaCHUYEeHUX aMifiB i3 3aCTOCYBaHHAM peak-
mii Birrtira. B3aemomia ¢ocdoHnieBuxX coaeti
3 OCHOBaMH IMPUBOJAUTL [0 YTBOPEHHS iAiliB
docdopy, sKi MOKYTh pearyBaTH 3 KapOOHIAL-
HUMH CIIOAYKaMHU 3 yTBOpeHHAM 3B’a3Ky C=C.
BukopucroByBaBcs BxK€ OINMHCAHUH METO[
(AuctBan Ta iH., 2022), 1110 TOAYITAE Y BBEIEHHI
B PeakKllilo gK BHXIJHHX CIOAYK ocdoHie-
BOi COAl ¥ aABZETIAY Y MPUCYTHOCTI TPUETHUAA-
MiHy SIK OCHOBHY; IIPOMIXKHUM IPOAYKT — poc-
dopiring — He BUOIAIETBCH Y BIABHOMY CTaHi.
[TlepeBaroro Takoro IiAXody € 3Ha4YHE 3HU-
JKE€HHSI BUTPATU 4acy (YHHKHEHHS IIPOLleAypH
BH/IAGHHA ¥ OYHIIEHHd pPEYOBUHH), IIPOTE
BasKAUBIIIHUM € TOH (hakT, 110 He Bci iaiau doc-
dopy B3araai € cTabiABHUMH 32 HOPMAABHUX
YMOB, TOMY JAS JE€IKUX BUIIB CUHTE3y METOJ €
€OUHO IIPUUHSTHUM.

Peaxkilis BitOyBaeTbCa B IOCUTH M’IKHUX YMO-
Bax, IIEPeBaXKHO 3a KiMHAaTHOI TeMIlepaTypH,
AMIlIEe B IeSKHUX BUIIaAKaX 3Ha00MAOCH crabKe
HarpiBanHd. [laHa ob6CcTaBHHaA € Ba*XAUBOIO B
pasi 3acTocyBaHHS B peakxllii CKAQIHUX aAble-
TigiB, II0 MICTATbH €CTE€PHY TPYILy, OCKIABKU
3a HarpiBaHHd B OCHOBHOMY CEpPEIOBHIIL
OCTaHHS MOXKE TifpOAiI3yBaTHUCh. J3PYIHUMHU
PO3YMHHHUKAMU [AS IIPOBEEHHS peakKllii Bus-
BHUAWCH HUXKYi CIIUPTH (€TAHOA, 2-TIPOIIAHO4),
0 100pe PO3YHHAIOTh BUXIAHY (POChOHIEBY
CiAb, HATOMICTb YTBOPEHi B pe3yAbTaTi peak-
mii amigu BUmagarTbk B ocad. BymoBy otpu-
MaHHUX CIIOAYK IIiATBEPIKYBaAM METOIOM
[IMP-crniekTpockorrii.

+ Et;N -
Ph3P-CH2-CONR1R2 cl- _3T Ph3P:CH—CONR1R2 ﬂg
- HC

Ar-CH=CH-CONR'R? + Ph;PO

3 BUKOPHUCTAHHAM OTpUMaHUX Qocdo-
HIEBUX coA€ell MU 3OiHCHUAM CHUHTE3 HH3KU
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N-aakia- i N-apuazamimeHux amifiiB HEHaCH-
YEHHUX KHUCAOT.

Tak, sragmana Buie ¢ocdoHieBa ciap (1),
mo Mmictutek N, N-mietmaamigHy rpymy, 3 apo-
MaTUIHUMHU aAbJeTifaMu y TPUCYTHOCTI TpHe-
THAAMIHYy VTBOPIOE MieTHAAMIAU 3aMIiIIeHUX
KOPHYHHUX KHCAOT. Hizkdye HaBenmeHa cxema
peaxkirii i3 4-XA0pOOEH3aABIETIIOM 3 YTBOPEH-
HaM amiay (6):

4 /O Et;N
[Ph3P-CH2-C\ ] ar o+
N(C,Hs),

1
1

O 4
Cl H:CH—C\
N(C,Hs),

6 +Et;N®HCI

AHaAOTiYHHMM YHHOM 3 apOMaTUYHHUMH
aapzerinamMu pearyioTb N-mopdoaiHKapOOHiA-
MeTHUATpUDeHiaAdOChOHIM rasoreHinu (2), 3aB-
OSKHW IIbOMY BIAAOCH PEaKIi€o 3 S-HiTpoca-
AIITMAOBHM  aABAETIIOM OTPUMATH MOPQOAiL
2-rigpoKcu-5S-HiTpo3amillleHoi KOPHYHOI KHC-
arotu (7):

0
+ 7 = (GHgKN
Ph,P - CH,-C Br 27573
/ - Rt

A ci<_)rcHo
PhyP =CH - c\/N/—\O -
/

0]
7
— CIOCH=CH- C\N/—\O + PhyPO

/

YrBopeHHs ~ N-apmazamilneHux — amigiB
(mamp., 8 Ta 9) TakoXK BiAOyBa€ThCS IIOPIB-
HSHO AETKO, XO4Ya iHKOAU IOTpedye caabKoro
HarpiBaHHS:

+ =
[Phﬂ’ -CH,-¢Z Br +

NHAr

3,4
Cl

0
Ct H=CH-C]  +E;NeHCI
NHAr
8,9
Cl " CH4
zie Ar- \© ® \© ®
NO,

[TopiBHIHO M’SIKi YMOBHY INPOBEAEHHS pPeak-
mii (HeBHCOKa TeMIlepaTypa, BiICyTHICTb
CHABHOAYKHOTO  CEPEIOBHINA) [03BOATIOTH
BUKOPHUCTOBYBaTH B Hill CKAaHINI aapje-
rigu, 30KpeMa Taki, II0 MICTATb y CBOEMY
CKAQi ecTepHy rpyly, 0e3 pH3MKy HOigmaTu
OCTaHHI0O HebazkaHOMY TiZpoaily. 3o0KpeMma,
IIPOBEEHO peaklito ¢ocdoHieBoi coai (3) i3
2-130HIKOTHHOIAOKCHUOEH3aABIETIOM:

_ HO
| N )-coe-
EGN  ph,P=CH -(/O /
3 — 3 2
- HBr NH:

o) 1
= PO H:CH—C\//
NH
10

[MoemrnanHsa B MoaeKyai aminy (10) dpar-
MEHTIB 0-XAOPOAaHiAIHYy, CAAIIIMAOBOTO aAble-
rigy, KOpU4IHOI KUCAOTH Y i30HIKOTHHOBOI KHC-
AOTH POOHTH IIEPCIIEKTUBHHUM HOTO ITOJAABIIIE
JOCAIIPKEHHS 3 OTASAY HAa MOKAUBY 0i0AOTIUHY
aKTHUBHICTb.

OpauM i3 HaIpAMIB IIONIYKY HOBUX PEdO-
BUH i3 HOTEHLIHHOI0 (i3i0AOTIYHOI0O aKTHUB-
HICTIO € OTpUMaHHd HOBHUX IIOXigHUX Ha
OCHOBi BxKe BifloMux (apMalleBTUIHUX IIpe-
napatiB. 30KpeMa, 3aCTOCyBaHHS B peakilii
Birrira ¢ocdonieBoi coai (5) maso amory oTpu-
MyBaTH HOBi aMiZiy — ITOXi/IHI ITHPOKOB1ZOMOT0
MiCIIEBOQHECTE3yI04oro 3acoly aHeCcTe3uHy
(ben3okainy):

_ HO
5§+ NQCOG—(S +EEN —>
0
= P H:CH—(<N
- NC/>>C ~0— H COOC,Hs + HBr + Ph;PO

ExcrniepHuMeHTaAbHA YaCTHHA

Pocdghoniesi coni:

N,N-aieTruaaminokapboniameTuaTpude-
HiadocdoHil xaopun (1)

Mr-376; m - 6,43 1; Ta 169 °; n - 57%

n (amigy) = 0,03 moap; n (TPP) = 0,03 moab

7,68 T TpudeHiadocdiny Ta 4,49 r mietu-
AxXAOpOAlleTaMily po3dyHHUAN Yy 20 MA TOAyEHY
3a KIMHATHOI TeMmepaTypu, BOAHOYAC MaliKe
BiIpa3y CIIOCTEPIraaoCk yTBOpeHHd ocany. [Jasa
3aBepIIEeHHs peaklii peakLifiHy CyMIill 3aAu-
IIUAM Ha A00y 3a KiMHATHOI TeMIlepaTypH.
BigdiarTpoBanuii oaiicTuii ocaz momapanHde-
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BOTO KOABOPY BiA(iABTpPYyBaAu, OYHUIIyBaAU
IIepeKPHUCTaAi3alli€lo i3 2-IPOIIaHOoAY .
N-mopdoaiskapboniaAmerHATpHDEHIA-
docdoniit 6pomin (2)
Mr -390; m - 3.42 r; Tria 206-207 °; n-29%
n (amigy) = 0,03 moasp; n (TPD) = 0,03 moab
MeTonuka OoTpUMaHHA aHaAOTidYHA ped. 1
N-(2-xaopocdeHisn)amiHOKapOOHiAMeTHA-
Tpudeniadpochonii xaopuzn (3) Ta
N-(2-meTHA-5-HiTpOdeHiA)amiHOKap6oO-
HiameTHATpHEeHIADOCDOHIH XAODPHA (4)
Mr -455; m - 3,28 r; Tria 135 °; - 36% (3)
Mr-430,5; m—-1,9r; Toa 105 °; n-20% (4)
n (aminy) = 0,02 moas; n (TPP) = 0,02 moas
BigmoBigHuil amig XAOPOETAHOBOI KHUCAOTH
Ta TpudeHiadochiH PO3UNHSIAH HIPHU HATPi-
BagHi y 30 Ma ToayeHy. PeakmniiiHy cywmimm
HarpiBaAu 3i 3BOPOTHHUM XOAOJHUABHUKOM IIPO-
Tarom 3 rof. Ilicag oxXOAOMKEeHHS YTBOPEHUH
ocajl KOBTOTO KOABOPY Bia(iAbTPOBYBaaH,
IIPOMHBAaAU TOAYEHOM i BUCYIIyBaAH.
N-[4-(eTHAOKCHKapOOHiA)peHiA]aMiHO-

KapOoniameTuaTpudeHniadpochoniii  Gpo-
min (5)

Mr - 467; m - 11,8 r; Toa 210-212 °;
n-67% (4)

n (amigy) = 0,04 moasp; n (TdD) = 0,04 moab

10,5 r Tpudeniadocdiny PO3UNHUAN IIPU
HarpiBaHHI B 50 MA TOAY€HY, [0 PO3YHHY JOOAAU
11,5 r 6pomoarieruranecre3uy. HarpiBaau 3
nepeMimnyBaHHAIM 3a Temieparypu 60-70 °C
mpotarom roguau. Ocan BiA(piABTpPyBaAH, IIPo-
MHAH, KPHUCTAAI3YBaAH 13 2-IIPOIIAHOAY .

HenacuueHi amiou:

N,N-mieTHa-2-xAopodeHnianmponenamin (6)

Mopdoain 2-rizporcH-5-HiTPOKOPHYHOI
KHCAOTH (7)

Mr - 237,5; m — 0,23 r; Toa 145-147 °;
n - 56% (6)

Mr-278; m - 0,33 r; Tria 86-88 °; n— 60% (7)

n (aapmeriny) = 0,002 moap; n (PC) =
0,002 moab

0,002 moab docoHiEBOI COAl PO3ZUMHUAU Y
20 Ma 2-pomntaHoay. 10 OTPHUMAaHOIO PO3YHHY
OONAAW €KBIMOABHY KiABKICTb BiAIIOBiTHOTO
aaperiny # 0,4 MaA TpuermaamiHy. Pozunn

3aAWINTUAM Ha A00y 3a KiMHATHOI TeMIlepa-
Typu. IIpoaykT peakiii ocaaKyBaau 3 peak-
LifiHOrO po34mMHy nozaBaHHAM 20 MA BOMH,
BiZA(hiABTPYBaAH i IIPOMHUAH.

N-(2-meTHA-5-HiTpOdEHiA)-3-(4-xA0pO-
denia)nponenamiz (9)

Mr - 388,5; m - 0,13r; Ta = 60 °; n-39,6%

n (aapmerimy) = 0,001 wmoap; n (PC) =
0,001 MmoaB

0,5 r doconieBoi coai (4) POZUUHUAU IIPU
caabromy HarpiBanHi B 10 Ma 2-mporaHoay,
nonaau 4-xaopobeHzaapzerin i 0,7 Ma (HagAn-
IIIOK) TpueTnAaMiny. Maitxke Bimpasy criocre-
piraau mo4yaTok yTBOpPeHHS ocany. Peaxiiifiny
CyMIIII 3aAUIIINAN Ha 24 ToAUHHU, oca Bindiab-
TPYBaAH, IPOMUAHU 2-IIPOIIAHOAOM i BUCYIIIHAH.

N-(2-xaopodeHnia)-3-(2-i30HiKOTHHOIAO-
kcHeHia)nponenamiz (10)

Mr - 378,5; m — 0,13 r; Toa = 151-154 °;
n - 54,5%

n (aapmeriny) = 0,003 moap; n (PC) =
0,003 MmoAB

1,3 r docdonieBoi coai (3) po3zuynHHAN B
10 ma 2-mpomnaHoay, nomaau 0,68 r aapmerimy
# 0,8 MA TpueTmaaminy. dparavcTuil ocam, mio
BUIIaB, BiA(iAbTPYyBaAu i IIPOMHAH BOIHUM
PO3YHHOM 2-IIPOIIAHOAY, CYLIHAH.
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