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E. Besbunuckas, b. Ilenymax®, A. Poraas

HCCJIEJTOBAHUE ®U3UKO-XUMHYECKHUX CBOMCTB
1 BUOJIOT HYECKOMU AKTUBHOCTH HOBBIX ITPOU3BOAHBIX
N-3AMEUWEHHBIX MAJIEHHUMHU/10OB

[Tposenens! peakuny N-3aMelICHHBIX MATCHHHMHIIOB C AMHHOYPALIMIAMH U NPOU3BOAHBIMHU
anunnHa. CTpyKTypa CHMHTE3HMPOBAHHBIX COCAMHCHHI MNOATBEPKACHA JAHHBIMM HIEMEHTHOIO
aHammza, YO, UK u SAMP 'H cnekrpamu. M3yueHsl (JM3HKO-XMMHMUECKHE CBOWCTBA HOBBIX
CHHTC3UPOBAHHBIX COCAMHEHHH, HX TOKCHYHOCTH W OHONOrHYECKas aKTUBHOCTb.

Karwuessie caosa: MAICHHHUMHUI, Ypaluull, peakTHB IPYTNINoOBOro OCaXICHHA.

CornacHo IMTepaTypHbIM JIaHHBIM, B pe3yJibTaTe HYKJICOPHILHOTO TpH-
COEMHEHHA MOJCKYJ/Ibl aMMHOYpaLMiia WM 3aMelleHHOro aHuInHa Kk N-3ame-
UIEHHBIM MaTeHMHHMHIAM BO3MOXKHO oOpa3zoBaHue (U3HOJIIOrHYECKH aKTHBHBIX
COCIMHEHHH, KOTOpble MOryT 00jajaaTh MPOTHBOOITYXOJIEBBIM, MPOTHBOCYIO0-
POKHBIM HIH MPOTHBOMUKPOOHBIM aeicTereM [1-3].

Panee namu Obl1 OnMcaH METOA MOJyYEHHs COEAMHEHMH TaKOro THIIA,
OTMEYATHCH JIOCTOMHCTBA JJAHHOW PeaKLMH, JIErKOCTh €€ NMpOTeKaH!s M NpocToTa
0bpaboTku KOHeYHBIX NPOAYKTOB [4].

[lenbio 1aHHOro McclieloBaHus ABJSIOTCS CHHTE3 HOBBIX coemuHeHud 1-4
C NOTEHLHATLHON MPOTUBOCYIOPOKHON aKTHBHOCTBIO, CTPYKTYPHOH OCHOBOI
KOTOPBIX ABJIAIOTCS MOJIEKYJbl S-aMUHOYpalluiia, 6-aMHHOTHOYpaUHia HIIH
M-3THJIaHWIMHA, C OJIHOI CTOpOHbI, U N-heHnI13aMelIeHHbIX MaJleHHUMHIOB,
C Apyro# cTtoponsl. B pesynbrate HykI1eODUIBHOrO NMPUCOEAMHEHHUS M-ITHII-
AHWIMHA 1O ABOHHOM cBsi3u N-peHHIMalenHUMH/Ia MoTy4eHo coeiuHenue 1:

0
0
i-PrOH, t°C N—Ph
NH, + || N-Ph ——— NH
o)
Et 0 Et 1

Cqmae’rcx, HTO MaJICHHHUMH/IBI B3aHMOHCﬁCTBy}OT ¢ apoMaTH4Y€CKHUMH
aAMHHAMH C OGp&'SOBaHHeM NPOMEKYTOYHBIX JTOHOPHO-aKLENMTOPHBIX KOMIUIEKCOB,
KOTOpkIE Jaliee NpeBpallaroTCsa B MPOU3BOAHBIE APHIIAMUHOCYKUMHUMHIOB [5]

Hcnonb3oeanue B KauecTse apOMaTH4YECKUX aMHHOB 5-aMMHoypaana H
6-aMHH0Tuoypaana TMO3BOJIMJIO HCCJIENOBATh PEAKLUHOHHYIO CcnocobHOCTE
N-3aMeIIeHHBIX MAJIEMHUMH/IOB B OTHOLIIEHHH reTepOLHKIIMYCCKHX COEJIMHEHHUH:
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IR= Cf,H.gBl"p, JR=Ph, 4R = C{,Hq,OME-p

Peakuuy npopOoAUNH B CHCTEME PacTBOPHTENEH HIONPONHIOBBIN CTHPT—
sofa, 1:1.5, npu HarpeBaHuN peakLHOHHOH cMecH oT 4 0 21 4. Bapbuporanue
YCNOBHI NpOBENSHWA peaklii, B YaCTHOCTH, 3aMeHa YKa3aHHOH CHCTeMBI
pPacTBOpHTENEH Ha cHcTeMy JTWIOBHIH cnupT-Boda, 1:1.5, U npomeipahHe
NMPOAYKTOB peakuvii npu QUALTPOBAHNM B BaKYyME CYXHM rekcaHoM 0es mepe-
KPHCTANIH3aLHH TO3BONHIH NOAYYHTE coeauHeHna 1-4 ¢ Boixonamu 30-50%.

[TonoGro Gensony Y@ criexTp coenuneHns 1 uMeeT ABe MONOCHI: WHTEH-
CHBHYHO B KOPOTKOBOJHOBOW 00NacTH 1 ManOMHTEHCHBHYIO B JIHHHOBON-
HOBOH obnactH. Y@ cnekTpbl coenvHeHu#i 2—4 XapakTepU3yIOTC OOUIHM
noKazaTencM — APUCYTCTBHEM TPEX Apmys, NONONKEHHE KOTOPBIX Konebsercs
B LIMpoKoM uHTepBane (208 —292 HM) B CBA3M ¢ conpskeHHem (parmedTa
MONEKYABl Yypauuna ¢ JOTNOAHUTENBHEIMH XpoMmodopamn — N-enwt-
3aMEMICHHBIM HHKIOM CYKUMHHMHAA, rpymmamu C=0O H BTOpPUYHONH aMHHO-
rpynmoii (tabn. 1).

B MK cnekTpax coemuHennii 1-4 B o6nacth 600-900 cM™' nabmogarorea
HHTEHCHBHBIE MOJOCHL  HEMNIOCKAX  AedopMauHoHHeX konebanuit C-H
apOMAaTHYECKUX KOMELl, B TO K€ BpeMA BaleHTHble konebanua ceaszed C-C
GeHsonbHBIX Afep TpH 1585-1600 u 1400-1500 cm™'  HAeHTMdMUHPORATE
HERO3IMOMKHO, TaK Kak JaHHbie oGnacTu crekTpa 6NU3KU K KoneGaHUaM CBA3N
rpynnet C = C, >N-H. ITosockr dyy Habmoparorea & obnactu 1450, 1490,
1540 cM™ B 3aBUCHMOCTH OT TOTO, € KaKHM 3aMECTHTE/IEM CBS3aHA BTODHUHaA
rpynina >N-H B monexynax. BanenThbie koneGanua KapGoHWIBHBIX Mpynn
C=0 coeaunennii 1-4 NpoABASIOTCA BBICOKOHHTEHCHBHBIM MAKCHMYMOM
B ofnacti 1630-1750 cM™' (nBe momockl) H ABAAIOTCA HAHOONEE XapaKTEpHc-
THYHBIMH, TaK Kak Apyrke nonocst B AaHHOH 0OMacTH TpakTHYeCKH
OTCYTCTBYHOT,

Kpome Toro, B MK cnekrtpe coepmHeHus 2 B HM3KOYacTOTHOH obnacTu
CMEKTPa MOXKHO NErKO OMpelenuTh nonocy ceasH C-Br (505-550 cm™)
pricokofl uHteHcnsrHocTH. Crais S-H 8 MK cnextpax coenruennii 3, 4 nerko
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Tabauua 2

KauecTBennbie peakunn coeannennii 14 B cpaBHenum ¢ CyKUMHUMMUIOM

CyKUMHUMKL 1 2 3 4
Peaxyus ¢ numpamoxm cepebpa
- - Caetno-
KEITHIN
0Ca0K
Peaxyusi ¢ Humponpyccuoom nampus
Spko-xkentoe - - Jlumonno-x)enThli Kenrorit user,
OKpalMBaHme, 1BET, PH npu ao06as-
npu 106aBIeHAH no6asaennu HCI - aenun HCI -
HCI uHTEeHCHBHOCTH W3YMPYJHO-3CIEHOE | MallaXMTOBO-
CHUKACTCH OKpalllMBaH1e 3e/ICHOE
OKpalllMBaHHe
Pearyusi ¢ xn1opudom xeenesa(lll)
Opanxeso-kpacHbiii | OpaikeBo- Kpacupiii Kpacubiit ocanok Kpacubrit
0CaI0K KpacHbIi 0CAI0K OCA10K
0CaJIoK
Peaxyus ¢ ouxpomamom kanus
- - OpankeBbrii OpanskeBblit Opanxenblit
pacTBop pacTsop pacTBop
Pearxyust ¢ peakmuecom Hecenepa
T1pn narpeBanun - - - Sipko-xenroe
BBITIATACT SPKO- OKpalMBaHue
KEATHIH OCAIOK,
KOTOPbIH NpH
CTOAHHH 3CICHEET
Peakyus ¢ ayemamom ceunya, NaOH

Boiaenenue
amMMHaka,
IIOCHHEHHE J1aKM.
Oymaru

CuHe-(puoaerosoe
OKpalMBaHH1e

beubiii
OCJI0K,
KOTOPBI#
ObICTpO
uecuesact

beawiit ocanok,
KOTOPBIii OBICTPO
Heuesaer

Peaxyus ¢ nukpunogou kucromou

Jlumonnoe
OKpaniHBanue

Peaxyus ¢ 10% NaOH npu

Peaxyusi ¢ MeOH, Co(AcO),,

Cune-
(hmoneroBoe
OKpalnBaHme

WnrencusHoe
CHHe-
¢puoneronoe
OKpalnMBaHne

Peakyus ¢ pezopyunom

Ipn
HarpeBaHUM
KEJTHIH
pacTBop, NpH
OXJIAKICHHH
obpasyercs
PO30BO-CCPBIN
0CaI0K

Kpacho-
OpaiKeBhIi
pacTBop

Hazpeeanuu

CaCl,, NaOH
HureHcuBHoe cute-
(uoneroroe
OKpatMBaHue

uH 3SO4
KpacHo-opanzkeBblii
pacTBop

Beanlit  ocajiok,
KOTOPBIH

ObICTPO
ucyesaer

duoseToBOC
OKpaLIuBaHue

Kerrprii
pacTBop
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uaedTHOHLEpYeTca B obmactH 2810-2900 cM ™', mpakTuueckn croBoaHoii oT
IPYruX [OJIOC, HO HaOmopaeTcs WX CMEIHEHWE B BHICOKOUACTOTHYI) obnacTe
. {Teoperudeckan obacte 2550-2600 cM™') B CBA3M C BANAHUEM TETEPOLMKIH-
YECKOTO KOJbLa MOJTEKYNb! THOYpanuna (tabu. 1).

Crextpsl SIMP 'H coeunenyii 1-4 HMEIOT CHIHAMb! B BHIE MY/TbTHIUIETOB
npu 6.43-7.72 M. A., UTO COOTBETCTBYET NPOTOHAM apPOMATHYECKOTO KOJIBUA,
¥ XapakTepHBle CWUTCHanbBl B Bujae cuurnera npu 5.10-5.20 M. A. mporowa
3aMelleHHOH BTOopHUHON rpynmst NH.

B cnextpe SIMP 'H coenunenus 2 HaBmoOARKOTCA CHIFHARLE IPOTOHOB MpH
N-1 1 N-3 ¢parmenra ypaauna s obracti 1031 u 11.25 M. n. B BHAe
cuarieror. Cnekrpsl coeguHeHuil 3, 4 HMEIOT CHTHAT B BUAE CHHIJIETA DNPH
3.40-3.42 M. ., npoToHa rpynaw SH Monekynsl THOypalumna W yLIHPEHHbIA
cuHrner npu 11.41-11.48 M. a. nportona rpynnsl OH twoypatwna (taba. 1).

C Lenblo Ka4ecTBEHHOIO ONpPEREICHHS CHHTE3HPORAHHBIX coeitmHenyii 1-4
paspaboTaHel METOAMKH LIBETHBIX peakuuii, KOTopble CONOCTABRSHBI C Ka4ecT-
BEHHBIMK peaKLUHAAMH BELLECTBA CPABHEHHA — CYKUMHHMHIA (Tabm. 2).

Ilppmepom onmHOH W3 BLINONHEHHbLIX peakUMil Moxer ObiThb peakuHA
¢ aileTaToM KofanbTa B MeETaHONe, B pe3yibsTare KOTOpoil coeaunHerus 1-4
AHANIOMAYHO CYKLIMHHUMMAY Jat0T cHHe-QHoNneToBoe okpalivsanue [6].

Tarke Obn Hajizen psam Opyrax UBCTHRIX peakudi Ha coemuHeHus 1-4
(Tabn. 2).

Jna coenunennid 2 u 3 B UHcTHTYTE dhapMakosorni 1 TokcHkonorun AMH
VKpanRbl TipoBEAeH NEepEUYNbIA NaboPaTOPHBI CKPUHUHT NO ONpPEAeneHMIo
NPOTHROCYNOPOKHONR AKTHBHOCTH, a TakkKe YCTAHOBAEHA TOKCHYHOCTL 10
metoay Ipozopoeckoro Ha Genbix n1abopaTOpHEIX MBIINAX W kpbicax [7].

Coemunenun 2, 3 manotokcuunel (2 — LDsg 708 (620-800), 3 — LDy,
>2000 Mr/kr) 1 NPOTHBOCYROPOKHONA aKTHBHOCTH He nposasior. CoetMHende
2 [OTEHLHPYET CYIOPOXKHBIE HPPEKTHI.

3KCITEPHMEHTAJBHAS YACTB

Cnextpel SIMP 'H coenntcnmii 1-4 3anucanys Ha npnGopax Bruker WP-200 u Gemini-200
(200 MI'wy 8 JIMCO-dg, sRyTpennmii cranoapt TMC. UK cnexipui 3anucanel wa cnexrpo-
toromerpe UR-20 B tafinerkax KBr. TCX BoinoaHeHa ha nnacTHuax Silufol-254.¥Y®@ cnektps
coefHHeHnii 1-4 3anHcaHbl B pacTBOPe ITHROBONO COMPTA Ha cnekTpodoromerpe Mel Temp H
{USA).

Nu@enna-3-(3-3runpennnamuano)cykunnumua (1), K pacteopy 8 mmone N-gennn-
ManeuHHMuAa A 40 M MICIPOTHIOBOrO CNHMPTA N0GABNKIOT MpH nepeMeirnBanii 8.5 MMont
M-3TRAAHMNMHA OpPM  KOMHATHOH Temnepatype. PeakUMONHYW CMeCh HarpesalsT  npH
remneparype 30-9¢ °C g Teuenne 21 4. MacnooGpazHblil MPOAYKT, MONYYCHHBIH — nocne
YNapHBaHHA PacTROPHTENA, 3aNMBAKOT cMeCel0 rekcaH—3¢gup, 1:f. O6pasopaBlIMHCA TEMHO-
KERTBIN 0CAN0K OTGUARTPOBBIBAIOT, TPOMBIBAIOT CYXKM NEKCAHOM, CYIAT Ha ROZAYXE,

N-{a-Bpom¢ennn)-3-(1H-2,4-auoxco-1,3-a8rHapoaH pHMHAHE-5-HAAMHHO )CYKLIHHHEMHA
(2). K ropauemy pacteopy 1.9 mmMone N-#-6pomdieHHAManeHHAMANA B 50 M/ H3ONPORUAOBOID
CNUpTa 100ABAAIOT 110 KalNAM PACTBOp 2 MMONL S-amunoypaunna B 450 MA CMECH BOSa—K30-
nponuRoBbli coupt, 1:1.5, narpesaroT npH Temnepatype 80-90 °C npu mepeMemsnBanny 14 v,
Ocagok TOPYHYHONO UBeTa, KOTOPbIH BEIMAZAET OPH OXTAKACHUH, OTQHABTPOBLIBAROT,
NPOMBIBALOT CYXHM PEKCAHOM, CYIUAT KA BO3IYyXe,

CoeanHenus 3 1 4 10yNaAIOT AHATOMHYHO.
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TIpHroTOBNEHHE PACTBOPOB IS NMPOBEACHHMA KauecTBeHHbIX peakumi. Totoedr 1%
PAcTROp COBRMHECHWA I—4 B JMCTHAMAPOBEHHON BOIE, HAPEBRIOT Ha BOZRHOH Oake, OXNANANOT,
(HALTPYIOT, NPOBOGAAT KAMECTBEHHBIC Peakiny. PacTBOp CYKUHHWMMAA COTOBAT AHAROTHYHO Oe3
HarpepaHus.

MeToaHKY NPOBEAEHHA peaKLEHii.

Peakuun ¢ naTpaTom cepedpa. I 3-5 kanaam 1% pactsopa coepunerin 14 (coeantenne 2
HCTIOAB3YIOT MOCNE CNNABIEHHA €70 € METAINNYeCKHM HAaTpHeM, KOTOPOE NpoBOAAT COCNAcHO
metonuke {8]) nobapnsmor 2-3 kannu 1% pacreopa AgNO,.

Peaxunst ¢ wnrponpyccumom sarpwa. K 3-35 kanmnad 1% pacTBopa cocamuenns 1-4
aobagnsior | kanmo 10% pactaopa NaOH (kortpons — feHondTanenn), 3—6 xanens 1% pact-
Bopa Na,[Fe(NO)CN)s), satem xo6asraior 5--6 kanene konu, HCL

Peakuna ¢ xaopuaom wmeneza(lll). K 3-5 kannam 1% pacteopa coeimmHeHHa 1-4
gofaenareT 1 xanmo 10% pacreopa NaOH u 2-3 kanau 1% pacteopa FeCl,.

Peakuna ¢ gHxpomatom kaawa. K 3-5 kannam 1% pactsopa coesnuenva 1-4 noGasnseor
1-2 kannn 10% pacteopa K:Cr.0; B 50% pactsope H,50,.

Peaxuns ¢ pearnsom Hecenepa. K 3-5 karnam 1% pacreopa coenuuenns 1-4 noGapasior
2-3 vannu peaxtupa Hecenepa

Peaxuns ¢ aueratom ceHuua. K 3-3 wannam 1% pacteopa coeauneHus 1-4 poSarasor
1-2 kannu 10% pacreopa NaOH » 5-6 kanens 10% pacteepa Ph{(OAc),.

Peakuna ¢ nokpuHoBol kuenotoit. K 3-5 xannam 1% pacteopa coeauHenwn 1-4
nobaeasior 3—4 karnn (.5% pacTBOpa NHKPHHOBOK KUCIOTHL

Pearunn ¢ 10% NaOH npu narpesanun. K 3-5 kannaM 1% pacthopa coendHesns 1-4
gobasnmoT 2-3 10% pactsepa NaOH, narpepalwor Ha Boassod Gane, NOAHOCAT K OTBEPCTHIO
npodHpkH naxMycoByto GyMary.

Peakunna ¢ MeTanoN0M, YKCYCHOKHCIBIM K0OaabToM, XA0PNAOM KalbUHS, THAPOKCHEOM
Hatpua. K (.5 mn 1% pacreopa coeaunenua [—4 noGaBnanor 3 Mn MetaHona, 3arTeM
nocagaosarenkHo AoGaemior 0.05 ma 0% soaHoro pactopa Co(QAc),, 0.05 ma 10% sonnoro
pactsopa CaCl; n 0.1 mn 10% pactsopa NaOH.

Peakusin ¢ pesopuvinom H cepHoli kucaoroit. K 0.5 mMn 1% pacTeopa coeanHenns 1—4
nodapnaoT 1 Mi 10% CBEXERPHIOTOBIEHHOrO pacTBopa pesopuHHa B 10% pactaope NaOH w
0.2 mn xoHu, H:50,. Harpepalor Ha soaaHo# Gane.

LigerHbie peakuny ¢ NpenaparomM CPaBHCHHA — CYKUMHHMHAOM HPOBOART aHAAOMHUHO.

Asmopur  Brazooapam 3a OKA3AGHHYID HOMOWL 8 NPOBEOCHUU MEOUKO-
buonozuneckux uccredoganuti cneyuanucmos Huwcmumyma Qapmaronoeuu u
mowcurxonocuu AMH Yipaunw (Kues).
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