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CUHTE3 U NMPOTUBOIPUBKOBAA AKTUBHOCTb AMUOOB
n rmgpPA3naOoB 2-(3,3-AMMETWUN-1,2,3,4-TETPATMOPOU3OXUHONNH-
1-WOEH)-2-OKCOMPOMNAHOBOW KUCIOTbI

' Mepmckas rocynapcTeeHHasi hapmalieBTYeckasi akaaemusi, Mepmb, Poceus;
2 EcTecTBEHHOHayuHbIi MHCTUTYT MepMCKoro rocy1apcTBEHHOTO yHuBepcuTeTa, Mepmb, Poccus

Peakumeii 2,3-grokconuppoino[2,1-a]u30XMHOIMHOB C aMUHAMH W apWITHAPA3UHAMHU CHUHTE-
3MPOBaHbI COOTBETCTBYIOIINE aMHJIbI U THAPA3UABI 2-0Kkc0-3-(3,3-aumeTwi-1,2,3,4-reTparu-
POU30XUHOJMH- 1 -UAEH)IPONaHOBOIl KUCIOTHL. [Toka3aHo, YTO HEKOTOPBIE COCIMHEHUS IPOSIB-
NS0T QyHrunuaHoe aevctsue B oTHowieHuu Candida albicans, nanbosnee akTUBHBIM Cpelu
HHUX OKazajcs aMH/]], COAEPIKAIINI OCTaTOK TUMOJIA, MPOSIBIIAIOIINI eiCTBUE B KOHIIGHTPAILIUH

125 MKr/mot.

KuroueBble ciioBa: 2,3-arokconuppoiio|2,1-a|u30XMHONMHBL, PEAKIHsI ¢ aMHHAMH U apUITH-
pasuHaMHu, aMHJbl U THIpa3uibl 2-okco-3-(3,3-mumernii-1,2,3,4-TeTparuipon30XMHOIMH- | -
UJIeH)-TIPOIIAHOBOM KHUCIIOThI, aHTUIpUOKOBOE JielicTBue B oTHOIeHuu Candida albicans, mak-
cUMaJbHbIH 3 (eKT B KOHIEeHTpauuu 125 MKI/MIL.

HUccnenoBanus, nposeaeHHble B HayyHnom nieHTpe axy-
mepcTBa, ruHekonoruu u nepunaronorun PAMH (Mock-
Ba) B mepuog ¢ 1997 — 2003 1. mokazanu yBEIUYCHHE
3a00J71eBa€MOCTH KaHAUJO3HBIM BYJIbBOBarnHUTOM [1].
BonbmuHCTBO BbIIENEHHBIX mTaMMOB poja Candida He-
YYBCTBUTEIBHBI K CYIIECTBYIOUINM aHTUMHUKOTHKAM B Te-
pameBTUYECKUX J103aX. V3BECTHBIC JIeKapCTBEHHBIE TMpe-
naparbl XUHOJIMHOBOTO psijia (XWHO30JI, XHHOKCHJIUH, JH-
TEPOCENTOI, HUTPOKCOJIMH | JIp.) OKa3bIBAIOT OOIIETOKCH-
YecKoe JeMcTBHE Ha opraHu3M uesoseka [2, 3]. [Tostomy
MTONCK HOBBIX Y((PEKTUBHBIX aHTUTPHOKOBEIX IPETIapaToB
ABJISIETCS aKTyaJIbHBIM.

Lenb nanHo# pabOTHl — BhIsIBICHHE (DYHTULIUIHON aK-
TUBHOCTH B DSy aMuJOB U THApa3ujoB 2-(3,3-mume-
THi-1,2,3,4-TeTparuipon30X HHOIHH- 1 -1 /e H)-2-0KCOoIpo-
MaHOBOW KHUCJIOTHI U BBISICHEHHUE CBSI3U CTPOCHHUS C JIEHCT-
BHEM.
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Cunres Kap60HI/IJ'H>HI>IX MPOMU3BOAHBIX HN30XWHOJIMHA
[Ta — 1 ocymecTBneHn u3BecTHBIM MeTonoM [2 — 5]. Apo-
Marmdeckue aMmunabl 1la —r oOpasyloTcs mpu KUISTYCHUH
coenuHeHUi la — B B JNeASHON yKCYCHOM KHCIIOTE, aMH/l
IIn n denmruapasunst lle —3 — mpu npocrom cMmere-
HUY CIIUPTOBOM CyCTICH3UH BEIIECTB [a — B C COOTBETCTRY-
rorM HykieopwioM mpu 20 °C. MeHee akTHBEH B Kade-
cTBe Hykieodpuna 2,4-TUHHTPOGEHIWITHIPAZHH: B 3TOM
cllydae peakiisl HaONIoNaeTCs JINIMIb MPU KUILTICHUH B
JesTHON YKCycHOU kucnote (ruapasunsl [ — ). Xox pe-
AKLUKU JIETKO KOHTPOJHMPYETCs MO M3MEHEHHIO OKpPAacKU
pacTBopa: UCXOHbIE TUOKCONUPPOIUHBI la — B OKpalleHbl
B KpacHbIH LIBET, IPU PACKPbITUH TUPPOJIIMOHOBOTO LIUK-
Jla pacTBOP CTAHOBUTCS KEITHIM, 32 UCKIIIOUEHUEM IIPO-
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HU3BOJHBIX 2,4-mUHUTPOGCHNITHAPA3HHA I — 1,
HUMCIOIIINX MaJIMHOBBIM OBCT. XapaKTepI/ICTI/IKI/I TIOJTy4Y€CH-
HBIX BEIIECTB 1 3HaueHus paaukanoB R, X u Ar npezacras-
JIeHBI B Ta0I. 1.

CTpyKTypa CHHTE3WPOBAHHBIX COEIMHEHHUH Jl0Ka3aHa
JnaHHbIMH criekTpockoruu [IMP (tab6n. 2). Bee criekrpsl
cozepkar cuHIeTs! rpynn NH M30XMHOIMHOBOIO LIMKIIA
B obnactu 11,62 — 12,90 M.11., KOTOpbIE CMEIIAOTCs B OoJiee
crmaboe none Ha 2 —3 m.a. npu godasnennn CF,COOH. B
cnekrpax aMmuoB Ila —  IpUCYTCTBYIOT CUHIVIETHI aMU /-
Hoii rpynmbel NH B obmactu 8,55 — 9,15. B cnekrpax ruj-
pasunoB lle —n ruapasuaHOM TIpymnie COOTBETCTBYIOT
CHHIJICTHI MPOTOHOB, OJIMH W3 KOTOPBIX SIBJISIETCS Ooliee
KuciapM B obmactu 8,45 — 10,66 m.1. (CONH), Bropoi
npuHaekuT npotony CONHNH (6,10 — 6,80 m.1.).
CriekTpbl MPOU3BOIHBIX TUMOIA 116 — T comepkar curHa-
JIbl IPOTOHOB 3aMECTUTEJIEH IPU APOMATHUYECKOM LUKIIE:
METHIILHOW M U30TTPOIIIILHON TPYIIIL, & TAKXe (PEHOIbHON
OH. B cnekrpe npou3BOAHOTO 2-(ECHUIITHIAMUHA HMe-
FOTCSI CUTHAJIBI ATUJILHON M MeTOKcurpymn. CreKkTpsl eHa-
MuHOamMu0B 1B — 71, K, 3, K, JI coepkaT CUrHaJIbI IIPOTO-
HOB IHIIEPUANHOBOTO X MOP(OTHHOBOTO ITHKJIOB.

UK-cnexkrper enamunoB Ila — 1, casreie B 0,01 M pac-
tBope CHCIl;, comepskar MmojoChl BAaJIEHTHBIX KOJeOaHMH
KapOOHWIBHBIX Tpymn B obmactu 1620 — 1640 cm !
(ymmpeHHas 1oJjioca XelaTHPOBAaHHON KETOHHOH TpyIi-
mel), 1680 — 1690 cm~! (C=0 amugHOl W I'MAPa3HIHON
rpymm) u 3150 cMm~ ! (yimupeHHas mojioca XeJlaTUpOBaH-
HOW Tpymmel NH mukma). Takum oOpa3oM, OCHOBaHUS
Ila — M cymiecTBYrOT B KOH(HUTYpalnu, CTaOMITN3UPOBAH-
HOW BHYTPUMOJIEKYJISIPHOM BOJIOPOJHOM CBS3BIO.

UK-cniekTpel comepkar TakKe IOJIOCHI MOIVIOLICHHS
rpynmi NH ammpga w  rugpasuma B oOmactu
3300 -3350 cm .

3KcnepuMeHma/szaﬂ Xumuveckas 4acniv

HK-cniekTpsl cHATHI Ha criekrpomeTpe Specord M-80,
cnektpel [IMP 3anucansl Ha mpubope Tesla BS-567A
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CpoiicTBa CHHTe3UPOBAHHBIX COeINHEHHI

Tabnuma

1

ioeii]: R X NHXAr Berxon, % T,y.» °C (pactBoputens) Bpyrro-popmyna
Ila H - NHC¢H4NO,(2) 65 220 — 222 (aueToHUTpPUII) CyoH N30,
116 H - NHC¢H,0H(4)CH;(2)CH(CHj;),(5) 70 78 — 80 (rexcan) Cy4HysN,04
1B —CON(CH,)s - NHC¢H,0H(4)CH;(2)CH(CHj;),(5) 80 156 — 158 (aueronurpui) C;0H;37N50,
IIr  CON(CH,),0(CH,), - NHCH,OH(4)CH;(2)CH(CHj3),(5) 82 196 — 198 (ponanon-2) Cy9H35N505
IIn  CON(CH,),0(CH,), CH,CH, NHCH,CH,C¢H;(OCHy), (3.4) 60 162 — 164 (mponanoi-2) Cy9H35N50¢
Ile H NH NHNHPh 78 144 — 146 (aneToHUTPHI) C,0H,1N50,
1k CONH(CH,)5 NH NHNHPh 75 174 — 176 (aueToHUTpHIT) CyH30N40;
I3 CON(CH,),0(CH,), NH NHNHPh 73 198 — 200 (mpomnanoi-2) CysHygN,Oy
I H NH NHNHC¢H;(NO,),(2,4) 77 214 — 216 (npomaHon-2) C,0H19N5O4
IS CON(CH,)s NH NHNHCH;(NO,),(2,4) 71 218 — 220 (nponaunoin-2) CysHygNgO4
IIn  CON(CH,),0(CH,), NH NHNHC¢H;(NO,),(2,4) 74 138 — 140 (mpomnanoi-2) CysH,6NgOg

(100 Mrx) B pactBope AMCO-d, (runpasux lle) u CDCl,
(Bce ocrampHble), BHyTpeHHWH cranmapt — I[MJIC
(0,05 m.x. ornocutensio TMC).

BemecTBa nepekpucTaIIM30BaHbl M3 PACTBOPHUTEIICH,
MIPEACTAaBICHHBIX B Ta0. 1. JlaHHBIE SIEMEHTHOTO aHaAJIH-
3a (C, H, N) cooTBEeTCTBYIOT BBIYHCICHHBIM. KOHTpOIIB 32
XOJZIOM PEaKINi U YICTOTOH MOTyUYSHHBIX MTPOIYKTOB OCY-
mectBieH ¢ nomompio TCX B cucreme xyiopodopm —
aneroH, 9:1, UCXO/IHBIC BellecTBa U 00Pa3yrOIIUeEcs Tpo-
IYKTBI OKPAIICHBI.

N-apuaamuasl (IIa—r) u N-(2,4-muHuTpOodeHm)-
ruapasuabl (Ilu — ) 2-okco-3-R-3-(3,3-1umernin-3,4-
JMTHAPON30XHHOJIMH-1-H/1eH)IPONnaHoBoii Kuca0ThI. K
kursimemy pactBopy 0,01 MONB COOTBETCTBYIOIIECTO M-
okcormupponuna la — B 20 MJI YKCYCHOM KHCIIOTBI ITPpHOaB-
nsitot 0,015 monb o-auTpoanmuaa (amun la), rumpoxio-

Cuextpsl [IMP cuHTe3HPOBAHHBIX COEIUHEHMIT, O, M. 1.

puna 6-amuHOTHMONA (amuabl 110 — 1) wnm 2,4-1uHUTPO-
(denmnruapazuna (ruapasuabl 1 — ). PacTBop KUMIATAT
B Teuenue 1 — 1,5 9 (amuapl [la —r) wim 30 mun (2,4-11-
autpopermruapazuasl 1lu — ), xortpoms TCX. Ilpu
9TOM HaOJIFOJaeTCsl MOTEMHEHHE KpacHOW OKpackw. Pac-
TBOp oxyaxaarT 70 20 °C u pazdasistor 100 Mt BOJBL.
Brmasmmii ocagok oT(UIBTPOBRIBAIOT, MPOMBIBAIOT HA
¢unsTpe pactBopom NaHCO, (amumet 1la — B) mm ammn-
aka (Bce ocTajbHbIC), a 3aTeM BOJIOM, OT(OUIIBTPOBBIBAIOT,
CyIIaT ¥ MePEeKPUCTATITH30BBIBAIOT.
N-(3,4-numeTokcudenmmTun)amuy  2-okco-3-(3,3-
JUMeTHJI-3,4-TUTuIPOU30XUHOJIUH-1-H/1eH)IPonaHo-
Boii kucaorsl (Ix) u ¢pennaruapazuasl 2-okco-3-R-3-
(3,3-aumeTnn-3,4-TUTHAPOU30XMHOIUH-1-U/TeH)Ipona-
HoBoii kucaoThl (Ile — 3). K cycriensnn 0,01 mois xap6o-
HUIIBHOTO coequHenus la— B B 20 mn Gensona npu 20 °C

Tabnuma 2

NH,
Coilrl[dp;ﬂc— (Me), 4-CH, Ar CON?NH, NH Hc“Kﬂa’ C%*}:‘ﬁ?\’al:l’ R OcTasbHbIE IPOTOHbI
OH

Ila 1,35¢ (6H) 2,87c 7,06 — 7,82 (8H) - 11,50 8,55  6,6lc (HC=) -

116 1,32¢ (6H) 2,85¢ 6,80 — 7,80 (6H) - 11,80  9,05,10 6,62¢c (HC=) 1,57n, (CH;),CH, 2,15
cenrer, (CH;),CH,
2,30c (CH;-Ar)

I8 1,41c (6H) 3,07 7,01 -7,71 (6H) - 11,62 9,155,20 1,35-1,62m (3CH,-C), 1,541, (CH;),CH, 2,20

3,70 — 4,15m (2CH,-N) cemnrer, (CH;),CH,
2,28¢ (CH;-Ar)

Ir 1,21c (6H) 2,93¢ 6,78 — 7,83 (6H) - 12,53 9,105,20 3,42 —4,13m (4CH,) 1,56x, (CH;),CH, 2,20
cenrer, (CH;),CH,
2,30c (CH;-Ar)

I 1,02¢ (3H), 2,82¢292¢ 6,78 -7,83 (TH) - 12,50 9,15 3,67-3,84m (4CH,)  3,10m (CCH,CH,N),

1,48¢c (3H) 3,10m (CCH,CH,N),
3,73c u 3,82¢ (2CH;0)

Ile 1,49¢ (6H) 2,90c 7,11-7,559H) 6,72 12,90 10,66  6,57c (HC=) -

IFS 1,03c (3H), 2,74c2,87c  6,61-7,81(9H) 6,10 12,57 8,46 1,20 1,51m (3CH,-C), -

1,46¢ (3H) 3,23 - 3,90m (2CH,-N)

113 1,04c (3H), 2,74c2,86c 6,78 -7,83 (6H) 6,10 12,48 8,45  3,20—-3,90m (4CH,) -

1,51¢c (3H)

I 1,61c (6H) 2,93¢ 7,06 -8,25(7TH) 6,11 11,37 9,04  6,14c (HC=) -

JUIS 1,13¢ (3H), 2,90c2,93¢ 7,15-731(8H) 6,63 12,30 9,40 1,23 -1,51m (3CH,-C), -

1,56¢ (3H) 3,25 -3,87m (2CH,-N)

I 1,15¢ (3H), 2,90c2,92¢  7,06-8,25(7H) 6,80 12,37 9,15  3,20-3,95m (4CH,) -

1,55¢ (3H)
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U THIaTeNIbHOM MepeMerinBanuu npudasmior 0,015 mons
COOTBETCTBYIOILETO Hykieoduaa. [Ipu 3Tom okpaieHHast
B KPAacCHBIH IIBET PEaKIHOHHAsI CMECh 00ECIBEUNBACTCA B
teueHue 2 —3 muH. llpu paszbarennu 100 my rexcana
BBIMAJIACT 0CAN0K, KOTOPBIN OT()UIBTPOBBIBAIOT, CyIIAT U
HEePEKPUCTAIIIHN30BBIBAIOT.

3KCl’l€pl/lM€HmaJleCl}l qbapmaszozultecm;l uacmo

HccnenoBanns GyHTHINAHONW aKTUBHOCTH HPOBOIIIIH
Ha MYy3€HHOM IITaMMe IPOXIKETOZOOHOTO ITaTOTCHHOTO
rpubka Candida albicans MeTOIOM JBYKPAaTHBIX CEPHIi-
HBIX pasBejieHul [6]. MukpoOHast Harpy3ka COOTBETCTBO-
Bana 2,5 - 10° MUKpOOHBIX Tel B 1 Ml IMTATEILHOM HKUJI-
Koii cpensl Cabypo. [IpenBaputenbHble pe3yabTaTbl yUu-
TeIBaM 1nocine 48 u rtepmocrarupoBanus upu 37 °C.
OxoHYaTeNbHbIE PE3YNBTAThl PETUCTPUPOBAIIH MIOCIE BbI-
CeBa U3 OMBITHBIX MPOOMPOK HA TBEPAYIO MUTATENbHYIO
cpedy ¢ TOCHeOyIole BBIACPKKOW B TepMOCTaTe
18 — 24 4y npu temneparype 37 °C. MakcuMaJlbHO UCIIbI-
TaHHass KOHIEHTpalMs COEJIWHEHHH COOTBETCTBOBAJIA
1000 Mkr/mi1. OYHTHIMAHYIO aKTHBHOCTD OLCHUBAIIH 10
MHHUMAJIBHOM  HPOTHBOMHUKPOOHOH — KOHLIEHTPALUH
(MIIK) B MKT/MJ1.

Pesynbrarsl uccnenoBaHui mokasanu, 4ro u3 11 ucmosl-
TaHHBIX coeqauHeHnid (amuna Iln w ruppasuner [hk, x,u)

MIPOTUBOTPUOKOBOE JIeHCTBHE OKa3biBatoT amu Ila u rua-
pasuei Ile, 3,71 (B kouuenTparuu 1000 MKr/miT), aMuIsr —
Mpou3BOJHbIE G-amuHOTUMONA [IB, T (B KOHUEHTpamuu
500 mkr/mi) u amup 116 Ge3 3amecTuTens R, umeromuii
MIpU aMHTHOM aTOMe a30Ta OCTaTOK TUMOJa, (B KOHIEHT-
paruu 125 Mkr/min).

Ha ocHOBaHMM TONTYYEHHBIX JAHHBIX MOXKHO CIEJIaTh
BBIBOJ O TOM, YTO TIOMCK HOBBIX MPOTHBOTPHOKOBBIX
CPEACTB B pAQy aMuJ0B M rujapasunoB 2-(3,3-aume-
THi-1,2,3,4-TeTparupou30XMHOJMH- | -UIeH )-2-0KCO-TIPO-
TIAHOBOU KHMCJIOTHI BO3MOYKEH JUISI aMHJIOB, COACPIKAIINX B
aMHUJTHOM (pparMeHTe CTPYKTYpy (peHoma.
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IToctynuna 29.01.08

SYNTHESIS AND ANTIFUNGAL ACTIVITY OF AMIDES AND HYDRAZIDES OF
2-(3,3-DIMETHYL-1,2,3,4-TETRAHYDROISOQUINOLINE-1-IDENE)-2-OXOPROPANOIC ACID

O. V. Surikova, A. G. Mikhailovskii, G. A. Aleksandrova, I. N. Kir'yanova, and M. I. Vakhrin

! Perm State Pharmaceutical Academy, Perm, Russia;
% Institute for Natural Sciences, Perm State University, Perm, Russia

A series of amides and hydrazides of 2-0x0-3-(3,3-dimethyl-1,2,3,4-tetrahydroisoquinoline-1-idene)propanoic acid have been synthesized via reactions of
2,3-dioxopyrrolo[2,1-a]isoquinolines with the corresponding amines and arylhydrazines. It is established that some of the synthesized compounds produce a
fungicidal effect against Candida albicans. The most active agent is an amide containing thymol radical, which is active in a concentration of 125 pg/ml.

Key words: 2,3-Dioxopyrrolo[2, 1-a]isoquinolines, reaction with amines and arylhydrazines, amides and hydrazides of 2-ox0-3-(3,3-dimethyl-1,2,3,4-tetra-
hydroisoquinoline-1-idene)-propanoic acid, antifungal effect against Candida albicans, effective concentration 125 pg/ml.
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