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PaGora BHmMONHeHa B jaboparopu¥ XvWMHH  ICTEPOUMKIHHYECKHX  COCAMHEHHN
Vupexnenus Poccufickott axanemun Hayk MHCTHTYTa opranmueckolf H GU3HIECKOHM XHMHM
uM. A.E. Apby3oBa Kasa:ckoro RayuHoro ueHTpa Poccuitckoit akageMRru Hayk.

Hayunwili pykoBoaHTE/b! AOKTOp XHMHUYECKHX Hayk, ITpodeccop
Mawmenos Baxua Abaysia-oriant
O¢nuRaNLAbIC ONTIOHEHTHI: HOKTOp XUMHMYECKHX HayK, mpodeccop

Kparomxas Maxana Maxaitiopaa

KaHIHJAT XUMHYECKHX HayK, JOLEHT
Conosbena Ceernana EsreaneBna

Beaymas oprasn3amna: IOxHuIH denepanbHbilt ynusepcurer (r. Poctos-Ha-J[oHy)
Xumuaeckuit pakynsTer

3ammTa AMccepTauMM COCTOMTCR 25 ¢espana 2009 roma B 14.30 wac. Ha 3acenaHuM
aMcceprauMoHnoro copera J1 022.005.01. npu YupexneHun Poccuifickoff axagemum Hayk
HuctuTyTe Opranuueckoit u dusnueckoit xusmmu um. A.E. Ap6y3sosa KasaHckoro HayuHoro
uentpa Pocculickoff axanemun Rayk mo agpecy: 420088, r. Kasaus, yn. ApGysosa, 8,
KoHGepeHu-3a.

C nmmccepraume#t MOXHO O3HAKOMHMTBCA B HaydHOM OuGnHorexe YupexaeHus
Poccuiickofi axanemMuu Hayk MHcTuTyTa opraHuveckod M ¢m3uueckol xumun um. A.E.
ApGy3osa Ka3zaHcxoro Haydroro ueHrpa Poccuiickoft akaneMuu Hayk.

OTmsuiBH Ha aBTOpedepaT NMpocHMM NpUChUIaTh Mo ampecy: 420088, r. Kaszaus, ynm.
Apby3osa, 8, MOOX um. A.E. Ap6ysosa KasHI| PAH.
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KAHOHIAT XHMHYCCKHX HaykK Myparosa P.T'.
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OBHIASI XAPAKTEPUCTHUKA PABOTbI

AKTyanbHOCTb pabornl. 1.4-/lHa3iHbl M KOH/AEHCHPOBAHHbIC CUCTEMBI. COAEPKALINC
IHPA3MHOBLIA  1MK1.  ABIAIOTCY  BakHEMINIM  THAOM  FETEPOLMKIOB,  00:1a1a101umx
6roI0rHYeckol akTUBHOCTbIO. Cpei HUX 001bIIOC 3HAUCHHE WMEKOT KOHIEHCHPOBAHHbIE
reTEPOLHKIBL. TakMe Kak ¢o0JMcBas Kuc1oTa. pubog.1aBuH, TeTparnapobHOITCpHH i
KCAHTOQNTEPHH, HIPAIOWME BAKHYK POib BO MHOTMX IIPOLECCAX KHIHCACATEILHOCTH.
PasznuuHbie 1poussonHbie OEH3ONMPA3MHOB, TO €CThb XWHOKCAIMHOB, 00:1a7al0T LKPOKUM
criekTpoM GHosoTHYecKOi M (hapMaKoNoruueckoil akTHBHOCTH, BKITIOUAA aHTHOAKTEPUATBHYIO.
IIPOTHBOONYXOJICBYI0 W [POTHBOBMPYCHYIO, B TOM UYHCI¢ B OTHOIIEHHH BHpYCa
UMMYHOJeORUHTA YeToBeKa. MOUIHBIM TOMYOK B Pa3sBUTHH METOJIOB CHHTE32 M XHMUH P33
reTepoIMKIHYECKHX CHUCTEM., B TOM UHCIE XWHOKCAIMHOB. JaT0 IIPUMEHEHHE FO/INOIa
“TUOpHIHBIE  CTPYKTYPBI NOCAC OIKPHITHA HAIHAMKCOBOH Kkuciotsl (Nalidixic acid) -
BLICOKOYP(EKTHBHOrO  aHTHOAKTEPUANBHOTO CHHTETHYECKOI'O [Ipenapara, sBIAIOLIErocs
MPOU3BOAHBIM M30MEPa XHHOKCAIHMHA — NMUpHAC[2,3-b]impuanHa. UHTepec k XHMHOKCa tMHAM
COXpaHAeTCS BBICOKMM M B NOCHEIHME Todpl. JTO CBS3aHO I1aBHbIM 00pa3oM ¢ TeM. uToO
XMHOKCAIMHOBAS cUcTeMa U ce a3osio{a]- ¥ asiHo[bJaHHeAMpOBaHHbIE MPOM3BOAHbBIE ABINIOTCA
(hparMecHTaMH MHOTMX OWOOIMYECKH BaXHBIX COEAMHEHMH M MEIMLIMHCKMX [IPENaparon.
Venex B CHHTE3e HOBBIX TETEPOLMKAMYECKMN CHCTECM BO MHOFOM 3aBMCHMT OT AOCTYITHOCTH
noaxoasiuero $YHKUMOHAIBHOTO MPOH3BOIHONO. [ITAHMPYSMOTO IS CHHTC3a LEICBOrO
reTEPOLMKIMYECKOIO COCMHEHHA. B cBs3u ¢ 3TuM. paspaboika 3OQEKTHBHBIN MCTOIOB
CHHTE3d (YHKUIMOHATHM3HPOBAHHLIX XMHOKCATHHOB, CIOCOOHBIX BBLICTYNATh B KayecTse
WCXOHBIX COEHHEHUH AMIA CO31aHUA HE TOILKO UX Pa3AHYHBIX MPOU3BOIHBIX C COXPAHCHHEM
MAPa3MHOBOrO KO/blla, HO ¥ APYTHX IeTEPOLMKITHYECKUX CHCTEM, ABSETCA BakHOI 3anauci
OpFralHyecKOro CUHTE3A.

Leas pabGorni. Paspaborka npocTeix M DPQPEKTHBHBIX METOAOB  CHHTE3A
GYHKUMOHANU3UPOBAHHBIX N0  MOMOXKEHWIO 3 NPOM3BOIHbIX  XHHOKcanuH-2(1/{)oHOB.
0a3UpyIOILMXCS  Ha JOCTYIIHBIX MCXOOHBIX peareHtax, M OM- M  TPHIMKIMUECKITX
a30.108HHE.TUPOBAHHBIX CHCTCM Ha HX OCHOBE.

Hayynan nosmn3na. Paspaboran 3¢ dexTuBHbIH Me101 CHHTE3A 3-(0-XI0PATKH:A- ¥ -

xrnopdenaiikii)xuHokea mu-2( 1 Aonos. Oa3upyOULHiics Ha B3aHMOJEHCTBHH 0-
QennileHIMAMBHA C NJIOPMHPYBATAM, HOIYUCHHBIMH U3 METHILIUX!IOpALETATa M afKili- 11
benankiladbIerHA0B B YCNOBHMAX  peakuuu Jlap3aHa, M 1OKasana BO3MOAHOCTH
HCII0/b30BAHIS M0:1yUYEHHBIX XMHOKCA/IHHOB B CHHTE3E pa3IM4HBIX
(GVHKIMOHAIEHO3AMEIUCHHBIX 10 adOTCHATKHIBHOMY  (PAarMEHTY  TIPOM3BOAHDIX.

Obuapykeno, uro 3-(a-xnop-P-peHndTin)- u 3-(w-XI10p-7-PEHHITTPOMHUI)XHHOKCA THH-
2(1H)oubl moa 1e#CTBUEM MYPABbMHON KUCJAOTHL B €€ KHMAILEM pagrsope, OTIEILIANA
vonekyny HCl no cxeme 1.2-9IUMHHMDOBAHHA, [10IBEPrard1Cca CaMOKOHIEHCAUMH ¢
oBpazosatneM nUppo10[ !, 2-a]XHHOKCATHHOB. B TO BpeMs KaK 3-(0-X:10pOeH3H.1 )X HHOKCATHH-
2(1H)on. He cogepxaului B 3amecTitene npy C° OMOTHUTEILHBIX METHICHOBHIX TPYNIL
KO.THYECTBEHHO TipeBpatiiaeTcs B 3-6enzonnxunokcanuH-2(1 H)oH.

Hanieno. uyto Opomuponanue 3-denmiaueTunxuHokcanuu-2(1H)ona B cucteme
AcOH/AcONa npupoant K 3-OpomdeHuIaleTHANUHOKCATHH-2( ] )OHY B KauecTBe OCHOBHOTO
v 2-derun-3-ruapoxcudpypo[2.3-h]XMHOKCATHHY B KAuecTBE MWHOPHOIO  MPOIYKTA.
[ocaeanuii ¢ BRICOKHM BBIXOAOM [10.1v4eH nipu ofpaGoTike 3-GpoMdenu1aueTHiI-XUHOKCANHH-
2(1H)oda AcONa B nuokcaHe. ['eTepOaHHEIMPOBAHHE UMUHATO-  THOHHOHATOXHHOKCAIHH-
2(1H)oHOB mpoTeKaeT ¢ 00pa3uBaHMEM COOTBETCIBVIOIMNX WMINa30(3.4-al- u 1uazonof3.4-
ajxuHOKCAHH-4(SH)OHOB. 4  ICIEPOAHHETMPOBAHNC X  CCIACHOBBIX  dHAIOrOB - ¢
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o6pa3oBaHHeM HOBOJM TETEPOLMKIHYECKOH CHCTEMBI — CefeHa3010[3,4-a]XHHOKCAIHH-
4(5H)ona.

OGHapyxeHbI HOBBIE neperpynnupoBKH B CHCTEMaX: a) 3-(a-
asunodenankui)xuHokcanuy-2(1 )oHel — yKCycCHas Kucnota, 6) 3-aIKaHOMIXHHOKCANHH-
2(1H)onst - 1,2-deHHneHAHaMHHEL, B)  3-(a-XI0OpapHaMeTHna)- H  3-(a-xaop-B-
tbeHwnaTHn)xuHokcanuH-2(1 )oHbl — Q-NMKOAHH, Ha OCHOBE KOTOPHIX BNEpPBbIE pa3spaGoTaHbl
3¢ dexTHBHBIE METOB! CHHTE3a PA3TMYHAIX NPOM3BOAHBIX OeH3MMUA301a.

CHHTE3HpOBAHO H 0XapaKTepH30BaHO 68 HOBBIX COEAMHEHUH:
($YHKUMOHATEHO3aMeLleHHBIE XHHOKCANUH-2(1 H)oHbl, aHHeHpoBaHHBIe azono[a,b)-, dpypo[b]-
¥ nupponofa]xuHokcanuHhl, 6eH3MMHIA30MOHHIXHHOKCATHHOHHUANTUPPOB!, GEH3UMHAA30IHUN-
XHHOKCANKHBI, CIUPOMHAONHINHOXHHOKCATHHE H MHAOMH3HHUIGE H3 UMM IA30Ib1.

TpakTHyeckas 3HAYHMOCTL 3aKIMOYaeTcs B pa3paGoTKe MPOCTHX B pealH3aUMU H
6a3MpyIOLIMXCA Ha AOCTYMHHX MCXOZHBIX COSIHHEHMAX 3(QPEKTUBHBIX METOJOB CHHTe3a 3-
XTOpIKHIXHHOKCTHH-2(1 H)oHoB " X YHKUHOHANBHO 3aMEIECHHbIX no
raJloreHATKIWIBHOMY (parMeHTy NPOM3BOAHBIX M HAa MX OCHOBE aHHETMPOBAHHBIX a30/10[a, b]-,
¢ypo[b]- ¥ nupponO[a]XMHOKCANHHOB, a TAKKE DA3NUYHBIX OEH3MMHAA30NCOAEPKAMX
reTePOLIHKITHYECKHX CHCTEM: 6EH3IMMHAA300HMIXHHOKCATHHOHHIIMUPPONOB,
6EH3INMUI30MTHITXHHOKCATHHOB H MHIONN3HHHAGEH3HMHAA30J10B.

AnpoGauus paborbl. MaTepHasnbl AHCCEPTALIMH JOSIOKEHE! ¥ 0OCYHEHBI HAa HTOFOBBIX
woHdepenunsax KasaHckoro Hayuxoro ueHtpa PAH (r. Ka3zauns, 2005-2008); VIII Hayunoit
wKoe-KoHpepeHUMH mno opranudeckoit xumuu (Kasams, 2005); XXII Esponefickom
KO/UIOKBHYME 110 XHMMHHU TIeTEpOLMIKIHYeCKHX coenuneHnit (bapu (Mranusa), 2006); III
MexayHapoaHo#t koHdepeHUMH “XuMus H GHONOrHYECKas AKTHBHOCTH a30TCOAEPXALIHX
retepouniiios” (Mocksa, 2006); Bcepoccuiickoit HayuHOH xonbepeHuuH “CoBpeMEHHBIE
npobnembl opranuyeckod xumuH" (Hosocubupck, 2007); XVIII MeHgeneesckoM chesne rno
ofbuieit ¥ npuknanHod xuMuK (Mocksa, 2007).

Ty6rmmxawnn. [To maTepuanam auccepraum omy6imixosaHo 12 paGor: § crate#t, B ToM wmcie 4
B pedepHpyEMBIX XypHANaX, a TAIOKE TE3HCH 7 IOKITAN0B B MaTEpHaiaX pauTUIHBIX KOHGepeHIMA.

Pabora smnoaHeHa npu  ¢GuHaHCOBOR  noamepkke  Poccuiickoro  ¢onna
¢byHaaMEHTanbHBIX  WccenoBaHuit  (rpanTar Ne  03-03-32865-a,  07-03-00613-a),
TocynapctBeHHbIX KOHTpakToB (Qenepanbnoft ueneBodt mporpavmbi  “Mccnenosanus u
pa3paboTKH 1O NMPHOPHTETHBIM HaNpaBNEHHWAM Pa3BHTHA HAYYHO-TEXHHYECKOTO KOMIliexca
Poccun Ha 2007-2012 romer™: Ne 02.512.11.2237 “HanpaBaeHHbi# OUCK NPOTHBOBHPYCHBIX
COeNHHEHHHA H30HpaTeNbHOro ACHCTBUA HAa OCHOBE MOIHGHIIMPOBAHHBIX ETEPOLMKINYECKHX
OCHOBaHHH HYKJIEMHOBBIX KHCAOT H HykieosunoB” (umdp “2008-2-1.2-04-18-0117) u Ne
02.513.12.0018 “Camoopranu3allHA HAHOPA3MEPHBIX KOHTEHHEPOB Ha MpPHUHUMMAX “CHHU3Y-
BBEPX” C YYaCTMEM HOBBIX THIIOB CHHTETHUYECKH AOCTYMHHIX rerepounknodanos” (umudp
2008-10-1.3-07-24-107").

Obnem u crpykTypa paborhi. Pabora opopmieHa Ha 161 crpanuue, copepxur 47
pucyHkoB u Gubaunorpaduio, Biovatouryio 221 HauMeHOBaHHE.

JluccepraumoHHas paboTa COCTOHT M3 BBEAEHMA, NATH TIJ1aB, BBHIBOJOB, CHHCKA
uMTHpYeMO# nHTepaTypel. B neppofi rnaBe npuBeneH aMTEpaTypHsli 0630p no CHHTe3y
(bYHKUHOHANM3HPOBAHHBIX TPOH3BOAHKIX XHHOKCAIHHA Ha OCHOBE Pa3jIMYHEIX HMCXOMHBIX
peareHToB: 1,2-apuI€HAHAMUHOB, TIPOM3BOAHBIX aHH/IHHA, IPOM3BOAHBIX Pa3IMYHLIX a30T-
COAEPXAUIMX TeTEPOLIMINIHYECKHX CHCTEM. BTopas rnasa BkmouaeT pa3paboTKy METONOB
CHHTE3a H (YHKUHOHAIM3ALMK 3408 e ,q‘_xuynx;a.mul-z-(lH)onoa. Tpetbs raasa
[OCBAIIEHA  M3YYEHHIO  BOIMOMHOCTEH y,MCHONEIPBAMIN " byHKUMOHAIM3UPOBAHHBIX
TPOM3BOAHBIX XHHOKCAINH-2-(1H)o b-'ﬁﬂ&mmmpmf{_a;bw MPOBAHHBIX XHHOKCAJIUHOB.
Yereptas r/1aBa BKIIOYAaET B ce6xuu.mgéf\{§gf6ﬁd CHHTE3a MPOW3BO/IHBIX
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OCH3UMHAA30/I0B Ha OCHOBE 3-0-a3M10-, 3- (eHaNKaHOWI- H 3-a-xs10papuiIMeTHI-
xuHoxcatMH-2(1 H)onos. [1s8Tad rnaBa — IKCAEPUMEHTATBHAS HACTb.

OCHOBHOE COJAEP)XAHHUE PABOThI

Cpean MHOrOYHCIECHHBIX METONOB CHHTE3a XHHOKCATHHOBOW CHCTeMbl HauGosiee
WIHPOKO PacnpoCTpaHEHa KOHAeHcauus opmo-GenwieHanamuHa (0-OA) ¢ pasTHuHBIMH -
TMOCTaBIUMKAMH ABYXYTIEPOAHBIX QPAarMEHTOB, TAKUMH KakK THKApOOHMIbHBIE COENHHEHMS, O-
ranoredkapboHHIIBHbIE COEAHHEHHS, AMranoreHuIsl. [IoMUMO 3TOro AN KOHCTPYMPOBAHHS
XHHOKCAJIWHOBOIO LHKIA HCIIOIb3YIOT TAKOKE pasiuuHbie META/UIOKAaTATU3UPYEMbIE PEaKLMH,
YTO PacIMPAET KPYr TPHMEHAEMBIX JBVYTIEPOAHBIX CHHTOHOB. TakK, O-TMAPOKCHKETOHBI
TIOABEPraloTCsA OKHCNMTENBHOR LMKau3aunu ¢ o-OJIA B NPUCYTCTBUH NEPEXOIHBIX METALIOB
(Mn. Pd, Ru, Cu) ¢ obpa3oBaHMEM XWHOKCATHHOB, @ KETOHBI C MCTMICHOBON IPYNMOM
scTynalor B peakumio ¢ o-®JA B npucyrcrBun  PEG-400 (Moamduumposaublit
TIONHATUIEHITMKONB ). DNOKCH/IBI TAKXKE UCTIOIB3YIOTCS B KAUECTBE ABYYT/IEPOAHBIX CHHTOHOB
B KaTanuiupymoi BucMyToM peakuuu ¢ o-®JJA. Ilpu 3TOM crneayer OTMETHTSH, UTO BCeE e
naubonee IMPOKO NPUMEHAEMBIMH SBASIOTCA JIMKApOOHMIBHBIE coeduHeHUs. Peakuum c
HHMH, KaK MNpaBMIO, OJHOCTAIMIHBIE, APOTEKAIOT C BHICOKMMM BBIXOfAMM, HE TpeOytoT
AOPOroCTOALUMX KATATH3ATOPOB U JKECTKHX YCITOBHIA.

Mel nocTaBu: M Uebi0 pa3paboTaTh METON CHHTE3a XHHOKCATHHOB, CONEPKAUIMX J1ETKO
TpaHcGOpPMHPYEMblE, B 3aBHCHMOCTH OT JIOCTABJIECHHON 3afau, GparMeHThl, OTHAHYHLIH OT
M3BECTHBIX PAHEE METOIOB, [O3BOJAIOWMX BBOXMTb TOJILKO alKWIbHBIE WIH apuiIbHbIC
OparMeHThl. Ui DYHKLUHOHATH3ALMH KOTOPHIX TpeOYIOTCS KECTKHE YCIOBHS.

CHHTe3 H3I0MEePHBIX XJOPATKHALTHUHAATOR H X.JJOPATKHANHPYBATOB U
3-3aMelleHHbIX XHHOKCATHH-2(1H)0OHOB Ha HX OCHOBE

Jin JocTipkeHMA  mOCTaBneHHOW  wend  Obul paspafoTaH MeTON  CHMHTE3a
FaforeHATKI3aMelLIEHHBIX MPOM3BO/IHBIX MUPOBHHOIPaHOM KUCNOTBI Ha OCHOBE
METWLIMX/IOpALETATa ¥ PaxTHUHbIX AllbACIHA0B 1.

BapeupoBanue ucrioas3yeMoro B peakin ambieriaa 1 nosBomwio BBECTH B MOIOKeHHe 3
XHHOKCAUMH-2(1 H)oHa pa3TMyHbIe N0 JTHHE H XapaKTepy 3aMecTHTeH ¢ atoMoM Cl B a-nosokeH .
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B3auMoneiicTBHe METWIMXIOpAlieTaTa ¢ ainierniaMi B ripucytersmi -BuOK s TT®
TpoTeKaeT ¢ 06pasoBaHHeM METWIXIOPIIMIMAATOB 2, NPYYEM ONTHMAITbHAS TEMIIEPATYPa PEAKLIM ¢
anpaernmamu 1e-g — —10 °C, a ¢ anszermpamu 1ab — - 40 °C. Tlpu sTOM Crieyer oTMETHTS, 4TO
PeaKLAH NPOTEKAIOT CTEPEOCEIEKTHBHO, ¢ 06pa3oBaHHeM NMPEUMYILIECTBEHHO OHOMO AMacTepeoMepa.
KonwyecTso MHHOPHOIO JMacTepoMepa, HMcxos M3 JaHHEX SMP 'H, ne npesbiuaer 2-3%.
TepMHuecKas W30MEPH3ALIMA [MACTEPEOMEPHBIX XJIOPIIHLMAATOB 2a-g Tpu 180 °C obecneunsaer
MOMTH C KOIMYECTBEHHBIMM BBIXOJAMH 00pa3oBaHHe KEJNAEMBIX X/IOPIMPYBATOB 3a-g. XapaKTepHbIM
TNPH3HAKOM H3OMEPH3ALWMH XJIOPITHLAIATOB 2a-g B XJIOPIMDYBATH 3a-g ABIAETCA CMELUEHHE CHIHaNA
METHHOBBIX TPOTOHOB B criektpax SIMP 'H Ha ~1.5 ML B CTOpOHY CiabhIX mnonieii, B 06nacT®,
XApAKTEPHYIO Jisl XJIOPIPYBATOB C AMHPATHYECKHUMH 3AMECTHTENAMH (~5.0 M.1L.).

Xnopnupysars! 3a-g 6€3 HOMOMHUTEIPHOR OUHCTKH OBLIM HCMOAB30BAHE! B PEAKLIMH C
1,2-OJIA da-d, xoTopas MpH KOMHATHOH TeMrnepaType B YKCYCHOH kucirote obecreyuna
obpasoBanue 3-a-xjI0paKuaXnHoKkcatHH-2(1 H)onos 5a-k ¢ suxonamu 70-85%.

Cnemyer OTMETHTb, YTO XJIOpOMpYBaT 3a B peakuMH ¢ 3,4-AMaMuUHOTONyONOM 4¢
NpUBOAMT K OOPa3OBAaHKIO NPHMEPHO B PABHBIX KOMMYECTBAX HM3OMEPHBIX XHHOKCAIHH-
2(1M)oHoB 5i,j, B To BpeMs Kak B peakumu ¢ 1,2-muaMuHo-4-HUTpoGeH30/m0M 4d, B KOTOpOM
aMHHO-TPYNNa B n-NONOXKEHHK K HUTPO-TPYHNe Je3aKTHBHPOBaHa, HabmoaaeTcs oOpa3oBaHne
NpeMMYILIECTBEHHO 6-HUTPOXHHOKCANHH-2(1 H)ona Sk.

UK crekTpsl BCeX MOMYHEHHBIX XJIOPXHHOKCAIMHOB Sa-k XapakTepH3yloTcs HaaMuueM
N070CH NOFNOLIEHNS BaNEHTHBIX KoneGaHuii C=O ¢ vacToToM 1666 + 5 cM”' M BaneHTHBIX
xoneGauuit NH ¢ uacroramu B obnactu 2500-3200 cM’'. Crextpmt SIMP 'H napsay ¢
CHMTHAIAMH apOMaTHYEeCKHX NMPOTOHOB B ob6nactd 7.17 — 7.83 M.A., cHHrneTHBIM curHanoM NH
xapbamonnbHo#t rpynms 8 obnacty 12.47 — 12.65 M.0. MMEIOT MYIBTHIUIETHbIE CHIHANBI
anudaryeckux NpoToHos B obnacTu 0.89-3.64 m.a. m 5.39 — 5.72 m.1. B coenunennu xe S5a
npotouns CHCI-CH,- rpynns1 B cnextpe SMP 'H pesonmupyior B Buze curnanos ABX-
CHCTEMBI.

Bianmoneitcraue 3-(a-xaopGensnn)-, 3-(a-xaop-p-bennasTua)- n 3-(a-xn0p-y-penn-
nponuj)XHHoKkcanHH-2(1H)onoB ¢ HYK/IeOPUILHBIMH PeareHTaMu

Venex B CHHTE3¢ HOBBIX METEPOLMIUIAYECKHX CHMCTEM BO MHOIOM 3aBHUCHT OT AOCTYITHOCTH
110IXOAAILETO, B 3aBUCMMOCTHU OT IOCTABJIEHHOH LieNH, (YHKUHOHATBEHOTO MPOU3BOIHOIO HCXOIHOTO,
TaHKPYEMOTO [UIA CUHTE3A LIETEBOr0 NETEPOLIMIUTHYECKOTO COEAMHEHHUA.

Hannuue xnopankuadeHunsHoro ¢parMeHTa B COCTaBE  COeaMHEHHH Sa,b
NpearioNnaraeT 8 peakUHsxX ¢ HykKieo®HIbHRIMU peareHTaMH M OCHOBaHHAMU 06pa3oBaHue He
TO/IBKO HOBBIX 3-a-$YHKUMOHATH3HPOBAHHBIX MPOH3BOAHKBIX HCCIEAYEMBIX XHHOKCAIHHOB, HO
M NpPOAYKTOB MX [ETHIPOTaJIOTEHHPOBAHMS KAK C YYacTHEM aIKWJIBHOIO, TaK M
kap6aMOMIBHOTO NPOTOHOB.

B3aumone#cTaue 3-(a-xnop3aMelieHHbIX ) XHHOKcanuH-2( 1 H)oHoB co BCEMH
M3y4eHHBIMH HykileodHnaMH NMpoTeKaeT IMAaLKO W NPHBOAUT K 06pa3oBaHUI0 UCKTIOYHTENEHO
3-3aMeLeHHBIX NPOU3BOAHEIX 6a-j. CHrHanbel NPOTOHOB (QEHANKUIBHOTO ¢parmenrta B SAMP
'H cniekTpax nonyyeHHbIX COEAMHEHMH HMEIOT MYJLTHMNETHOCTb, AHANOTMUHYIO CHIHANAM
MPOTOHOB HCXOAHBIX XIOPXMHOKCAIHHOB, HO PE3OHHPYIOT B 6onee cuibHbIX (6a-d 1 6g-j) unn
6onee c:1aburx nossx (6e,f) OTHOCHTENBHO TAKOBBIX B HCXOAHBIX.
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KOMe OMe 1.(6a) MeOH, A 73 (6a)
KOPr-/ OPr-i 1 (6b) i-PrOH, & 69 (6b)

NaSCH,COOMe  SCH,COOMe 0 (6¢), 2 (6d) DMF 48 (6¢). 55 (6d)

ON Oﬁ 1 (6e), 2 (6f) CHCli. A 78 (6e). 80 (6f)
ON O 1 (6g).2(6h) Toayon.A 94 (6g), 86 (6h)

NaOH OH 0(6i).1(6)) H,O,DMF 79 (6i), 70 (6])

Hanuune 3-a-xs0pheHUIITUIBHON IPYNIMMPOBKY B cocTaBe XHHOKcanuH-2(1H)ona Sa
npeanonaraeT MOAYYCHHUE MPOJAYKTa ACrMIPOXTOPUPOBAHUA DPEaKLiMedl 3TOro CoeIMHEHUs C
ocHoBaHuAMH. [ToaTOMYy OBLTO M3yueHO NMOBEAEHHE COEHHEHUS S5a B TAKUX CHCTEMaX. Kak f-
BuOK/-BuOH. -BuOK/TT'®, Na,CO;/IMCO, KOH/nuokcaH, 0AHAKO ClelyeT OTMETHTD,
4TO BO BCEX Cily4asX B YCJIOBHANX peakuuil 00pa3yloTcs TpYIHOPa3IeauMble CMECH NPOYKTOB.
Tak, npyu B3aMMOJIEHCTBHM XJTOPXHHOKCAIMHOHA ¢ KapOoHaToM Hatpus B JIMCO B kauecTre
OCHOBHOTO TPOAYKTa MO ZAHHBIM Macc-CHEeKTPaIbHOro aHaiu3a ofpasyeTcs COeIUHEHHE C
m/z=264(M"), 4TO nO3BOMACT TNPEANONOKHUTh fpoTekanue peakuuu Kopubmioma ¢
o6pa3oBaHKeM MPOAYKTa okco-Aernapo3amererns 7. B ycnopusx xe peakuuit ¢ +-BuOK B (-
BuOH, nau -BuOK 8 TI'® mam KOH B anokcane Hapsigy c )kelaeMbiM MPOAYKTOM 8
MOAYYaIOTCH TAKXKE COEAMHEHUA ¢ m/z = 496 (9) u m/z = 494 (10), nepBsiii U3 KOTOPBIX, 110~
BUAMMOMY, fBASETCA JuMepoM oOpa3ylomerocs reTepoueHa, a BTOPOH — MPOAYKTOM
OKHMCIIEHUA COeNAMHERUA 9.

o

Ph
NS Na,COy i i, i Ne i

5a + 9+ 10
N0 Amco N"So miz=(436)M"  miz=(484)M°

7 8
1, t-BuOK/t-BUOH; /i, t-BuOK/ Tr®; 1ii, KOH/ auokcaH

JpyruM noaxonoM K o0pa3oBaHMIO NPOMYKTOB ITMMHHMPOBAHHA MOXET CIYyXKHThb
B3aumoseiictane  3-(a-xaop-B-peHmmITHI)- W 3-(0-X10p-Y-DCHUANPOTIHI)XMHOKCANHH-
2(1H)oHoB Sa,b ¢ MypaBbMHOW KHCIOTOW, XapaKTepu3ylollelcs BbICOKOH WOHM3MpYIOLIEH
crnocobHOCTbIO.

OcobeHHOCTH NpeBpamenui 3-(a-xa0p6eH3nN)-,
3-(o-xn0op-B-PpennnrTun)- u 3-(a-xnop-y-peHuanponua)xnHoxkcaaud-2(1H)oxos B
peaKIUHH ¢ MYPaBbHHOI KHACAOTONH

3-(a-Xnop-B-benwiytui)xuHokcaini-2(L H)on 5a B KuIslued MypaBbHHOH KHCjloTe
NOBEPracTCs CaMOKOHOeHcaluu c obpasoBaHMeM nuppono[l,2-ajxuHokcannHa lla ¢ m/z
494, AuanormuHo B OJTofi peakuuu BedeT cebs 3-(a-XJI0p-7-DCHUMPONHA)XHHOKCATHH-
2(1H)on Sb. namas TarkKe NOpPOM3BOJHOE nHppoio[l.2-a]xunokcainua 11b. Crpyktypa
mupponof1.2-a)xuHokcanuHa 11a noaTBepXKIeHa PEHTIEHOCTPYKTYPHBIM HCCIE0BAHHEM.



n=1(a);n=2(b) 1Mab

Puc. 1 I'eomerpus Monexynst nupponof 1,2-
a)xunokcanun-4(5H)oHa 11a B kpucTanne.

3-(a-Xnopbensun)xuHokcanuu-2(1H)ox 12, xoTophiif He MMeeT B CBOEM COCTaBe
AKTHBHBIX METHTEHOBbLIX TIIPOTOHOB, B pacTBOpe KAMAWEHA MypPaBBUHOR KHMCJIOTHI
KONHYECTBEHHO npeBpatuaercs B 3-6ensounxuHokcannu-2(1H)on 13.
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12 13

CHHTe3 H QYHKUHOHAMH3AIHSA 3-QeHHIaUETHI- H
3-¢pennanponanonnxunoxcanut-2(1H)onos

Kax BumHO ©3 npuBeneHHoW  Bhe  cxempl, 3-denmnauervn- wu 3-
¢denunnponaHonnxuHoxcanuH-2(1 Hounl 7, B omiiHuKe oT GensonnxuHoxkcannH-2(1H)oHa, He
MOryT OBITB MONy4€HB! HEMOCPEACTBEHHO W3 COENMHEHHH S5a,b xUnsAyeHWeM B MypaBbHHOM
Kuc0Te. B CBA3M € 3TMM [UIA MOMYYEHMA COOTBETCTBYIOWMX (eEHANKaHOWINPOU3BOAHBIX
MCIONb30BANCA pa3paboTaHHbIH paHee B 1aGOpaTOpHU ANA NOMY4YeHHUs OEH3OMIXHHOKCAIHH-
2(1H)ona  merox, OCHOBaHHBIf  HAa  0KCO-Oe-2udpo,as3udo-6uzamenyeHuu 3-(a-
azuao6eH3un)xuHokcanuu-2(1 A)oHa noa pedcTBUEM YKCYCHOM kucnotel (XI'C — 2002 - C.
1704-1710).

3-(a-A3nno-P-penunstua)- u 3-(o-a3uno-y-penunnponun)xutokcanu-2( 1 oxer 14a-
€, MOAYHEHHbIE C KOJMYECTBEHHBIMH BBIXOAAMH B3aHMONEHCTBHEM COOTBETCTBYIOIUMX
xnopxsHoxcanuu-2(1H)oHos Sa,b,h ¢ asumom Hatpus B OMCO, B kunswed yKcycHOH
KMCI0Te NOABEPraloTCa 0KCo-0e-2udpo,3ametyeHuio ¢ obpaszoBaHHeM KETOHOB Ta-c. IIpu stom
CNeayeT OTMETHTb, YTO KpOME 3-(EHANKAHOUIKETOHOB 7a-¢, ABIAIOLIMXCA OCHOBHBIMH
NpOAYKTaMH peaxkilMd, GuUIM BRIENEHH M MHHOPHBIE NPOAYKTH 15a-c, kortopeie 6ynyT
n0apobHo paccmoTpeHs! Huxe (c. 13).

Ny o
R
NaN; R Na Ph  acoH Ns h
5 W N — N+ 1%-c
R N~ o A R u o
H
14 7
R=H,n=1(5a 14a, 7a), 2 (3b, 14b, 7b); R = CH,, n = 1 (5h, 14c, 7c)
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Ilo jamseim  AMP  'H  croektpos coeiuHenus 7Ta.c B pacteope IMCO-d,
CYHICCTBYIOT B CMECH JBYX TayTOMEDHbIX (OPM, IMPHYEM. COTMaCHO HHTEHCHBHOCTAM
CHTHAIOB METH/IEHOBBIX IIPOTOHOB (KeTOHHas ¢hopMa) ¢ XMMHUUYECKUMU caBuramMu 4.37 m.a. 11s
coeauHenus 7a u 4.38 M.4. 473 COEAMHEHHUS 7€ U METHHOBBIX NPOTOHOB (€HOIbHaR popma) ¢
XHMHUECKUMH caBUraMu 7.66 M.1. ana coeauHeHus 7a u 7.68 M. 4. ana coeamHeHus Te,
€HoJbHas PopMa B ITOH cMecH ABIAETCA npeolalaoier (COOTHOWEHHE eHOAbHOM GopMbl H
KETOHHOH cocTasiaseT 9:1 mas 7a u 3.2:1 paa 7¢). B KpUCTALTHYECKOM K€ COCTOSHMM MO
nanHbiM PCA coenusieHue 7a CyILECTBYET B €HOABHON (opMe, YTO MOATBEPKAAETCS TAKKC
otrcyrtcteuem B MK-criextpax 7a,c nomoce! nornoueH s KETOHHOM FpYIibi.

!
0] OH ‘\ \[/ N -
R N Ph R ! ’
A Na Ph NN NN N
— | 1 | 1 i
R [¢] R N :

N N o NS

R =H (7a), CH; () Puc. 2 Feoverpus moneky:ast
3-B-ruapokcu-crupuaxuHokcatnn-2( | Fona

Ta B kpucTaie

CoenuHenue. coJcpxaulee TOJbKO a3aMCHOBLIN Cpparmem, obLI10 NOJYHCHO B
pe3ynbTare O-auunupoaaﬂun €Hoj1a 7a 1oJ AeHCTBUEM AHTMAPHUI0B KHCJIOT.

CH.R
)
(RCH;CO),0 NS Ph
" ——
a N0
N
18
R = H (a), CI (b)

HK-cnektpst O-aunwibHbIX TIPOH3BOAHBIX 16 XapakTCpHIVIOTCA HATMYMEM CHIHala audIbHOH
rpynebt 1pu 1756 e, B cnextpax SIMP 'H. naGniosactcs MCUE3HOBEHHE CHINAIOB POTOHOB.
XaPAKTEPHBIX 11  KETO-CHOBHOW TayTOMEpHOHl CMECH MCXOAHOro coeiuueHus. CHrxHan
BUHILTBHOIO HPOTOHA B COCAMHEHMAX 16 cipuraerca B ob1acTh crabbix nosedt Ha 0.77 M. 10
CPaBHCHHIO C XMMHYECKMM C/JBHIOM HCXOAHOrO eHona 7a ¥ Ha 0.98 m.4. no cpaBHEHHIO ¢
PaCCUMTAHHBIM MO0 ypaBHeHHIO IlacKansd' XMMMYECKVM CABHIOM 0:1eMHOBOrO MPOTOHA JLIf
MOJIENbHOTO coefrHerua 1 ¢ alleTOKeH-rpynnoil B mpaHc-TIOTOKEHUH K HEMY, FEMHHATHHOM
heHHIBbHOI TPYNnoit H X10pHOPMITBHON IPYNMOR B yuc-TIOTOKEHHH, APAMETP IKPaHUPOBaHHS
KOTOpO# SiBjLAeTCS HAWOOMBIUMM W3 M3BECTHBIX [171], 4TO BeposATHO OOYC/IOBNEHO HE TO/BKO
BKIQIOM XMHOKCATMHOHOBOrO (parMeHTa. HO M BKIQIOM BOAOPOIHOTO CBA3LIBAHWUA NPH
00pa3oBaHuH LIECTHUYICHHOH XeIaTHOM CTPYKTYpBI.

* Ypasretne [ackamn Sc-cy =™ 325 % Ziew = Zywo © Zwpo. 13€ 525 - XHMHYECKHTT CABUI (M.11) MPOTOHOB ITUIACHA. 7y
Zyucr Zwpune ~ A-LIMTHBHBIE N1APAME TPbI IKPAHNPOBAHUA COOTBETCTBYIOWIHMH JAMECTHTENAMIU. Zeewpty = 1.38: Zupcc0ciom =
0.64. 7 conr = 1.46
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Hamiume akTMBHOH METWIEHOBOW IDYTIMPOBKM B O-MOJIOXKEHHH K KapOOHWLHOH rpymne 3-
(eHrnateTHIXHHOKCANHH-2(1 H)oHa MO3BOMMIO MOMYYHTL €10 MPOH3BOIHOE, COACPAIUEE BBICOKO
PeaKIMOHHOCTIOCOOHYO (t-rasioreHKapGoHIIBHY10 yHKmo. Tak, npu 6pOMHpOBAHMH COeMHEHHS Ta
B YKCYCHOW KHCIOTE B NPMCYTCTBHM 3KBHMOMADHOIO KOMHYECTBA aLeTaTa Hatpus obpasyercs B
KayecTBe OCHOBHOIO rpojykra coemHeHde 17, B UK-criextpe koToporo mosBisercs HOBas nosoca
kapboHwibHOH rpymrmel B obmactw 1716 v, [Tomrsepxnerem  momyuexns  3-
tenmnbpomaneTwixHHokcamH-2(1 Fona 17 sBisiercs Taloke McyesHoBeHHe B cnektpe SIMP 'H
CHIHA/IOB MIPOTOHOB, XaPaKTEPHBIX U1 KETO-CHOMBHOH TayTOMEPHON CMECH HCXOIHOIO COEMHEHUS, U
rosiBlieHUe CHHT/IETHOTO cHrHana npotoHa CHBr npy 6.93 mM.1. B ycnosusx naHHOMN pearaiiy Hapsy ¢
OCHOBHbIM XHHOKcanuH-2(1 H)oHom 17 HamH BbIAEITEH ¥ NOOOUHBIH MPOmyKT - $ypo[2,3-b]xHHoKcaMH
18. IMocneanwit Taroke ObLT MOMYYER C BHICOKHM BBIXOJOM B3amMoeictuem OpomkeroHa 17 ¢
ABYXKpaTHBIM M30BITKOM all€TaTa HaTpHs B MOKCAHE.

v e X 1?% 0[::%

17 ——

AcONa /anoxcan
Hannume 8 coempnerun 17 o-6poMxapGOHITBHOTO (parMeHTa MO3BOIMT UCTIONE30BATh €0 B
peakiMAX ¢ OuHYKICOPWTHHBIMH peareHTaMy [UiS TIOCTPOCHWS PasiMUHBbIX TETEPOLIMIITHUYECKUX
cucteM. Bouto usyuero BlammopeiicTeie a-OpoMkeToHa 17 ¢ THOMOYEBHHOW M THODEH3aMHIOM B

KATIALLIEM PACTBOPE METAHONA, MpH nocienyloielt 06paboTke peakiMOHHONH CMECH pacTBOPOM CO/bl
APHBOAALLIEE K THA3ONWB3aMELIEHHBIM XMHOKCATHH-2( 1 H)oHam 19.

S

ALY )LR

2
R = NHy, Ph

Hcnons3osanue BMecTo THOGEH3aMKa moqrranommoamwa 20 nO3BOMIO CHHTE3MPOBATH
BHc-ananor coeaunenms 19 — Guc-masomwmxHokcamHUGeson 21, Criektp SIMP 'H nomyuensoro
coeMHeHMs 21 xapakTepusyeTcs, Hapsmy C CUTHAJIaMH [BYX XMHOKCATHHOBBIX M ABYX (EHWIBHBIX
KOJELl, YIIMPEHHBIM CHHITIETHBIM CWrHanoM nporoHa H(2) mpu 8.64 m.o., mybner gyGnerHnmv
curnasiom npotoxa H(S) npu 7.78 m.a 1 gyGneTHeM curHanoM npotoHoB H(4) u H(6) mpu 8.17 m.a.
C1pyKTypa NOSY4eHHOMO COSAMHEHNA NMOATBEPIKIEHA TAKKE MACC-CTIEKTPATHHBIMH JAHHBIMH.
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Hagnuue B noayueHHoM OucTHasonuTxuHokcanuH-2(1 H)ommnGensone 21 pasiMuHbIX TUITOB
aTOMOB B HAO- M JK30-LIMKTHYECKHX (YHKUMOHATILHEIX TPYTINAX MO3BO/MT HCIONK30BATh €10 B
KauecTBE  KOMIUIEKCOOOpA3yIoLIero peareHTa M CTpYKTYpHOro Onoka /19 NOCTPOcHHs
MAKPOLMKTHUECKIX CHCTEM.

A30J/10aHHETHPOBaHHe 3-3aMeUWeHHBIX TPOH3BOAHLIX XHHOKCaANKH-2(1 H)oHoB

Hanuuue s31d0- (kapGamoniibHON) K 3x30- (01-HEeHIWTIIOPATKILTEHOM) [PYIT B KOMOHHALMK ¢
ApyTMMH GYyHKUMOHATEHBIMK TPYIITMPOBRAaMH B cocTaBe 3-(u-X10p-B-deHwnTin)- u 3-(a-xi1op-y-
beHUPOILT)XHHOKCATHH-2(1 H)oHoB Sa,b fenaer ux 1epCrneKTHBHEIMM K HOYEBBIMH COC,IMHEHHAMH
B CHHTE3e pa’HOOOpa3HBIX KOHICHCMPOBAHHBIX IETEPOIMIVIMUECKMX CHCTEM aHHETMpPOBAHHEM
PaTHUHLIX FETEPOLIHICIOB 10 @ U b CTOPOHAM XMHOKCATHHA.

|a]Annennposanse: Panee Gbi0 110Ka3aHO, YTO CYLIECTBYET OTHOCHTENBHO KOPOTKHIT
¥ 1pocToil myTh K 3-DEHMINPOM3IBOAHLIM a30M0[a]aHHENHPOBAHHBIX XHHOKCA/IMHOB uepes’
nerkopocTynHelii 3-(a-xmopbensna)xunokcanun-2(1H)on 12 OKOpX. - 2003 - T 39 - C.
135-140). C wWcnonb3oBaHUEM TMOCAEHHEr0 B peaklMAX C M30UMAHATOM, THOIIMAHATOM W
aHHOHAMHM COEAMHEHHMIl, CONEpPKAlUX AaKTMBHYI0 METHUJICHOBYHO PYMIMPOBKY, B KauecTBE
CHHTETHYECKMX JKBUBATEHTOB COOTBETCTBYOHX cuHTodoB N'=C™-, HN=C -§", R-C'=C R,
611 noayueHsl nMuaasol1,5-al-, tnazono3,4-al- u nupo:OXUHOKCaTUHEL. OQHAKO BCE OHM
MUMCIOT TOJBKO OJHY BBICOKO PEaKHMOHHOCMOCOOHYIO KapOaMOWNbHYKO rpyniy. Beesenue
AOINOIHUTETHHON IErKo TPaHCHOPMHUPYEMOW TIPYINHPOBKH B COCTaB 3TUX MOJCKY1
MO3BO.THTO Oh! CYLIECTBEHHO YBEIHYHTh CHHTETMYECKUH NMOTEHIIHA COeIUHEHMH, ocobeiiio
ecan rpynnuposka Opita Obl GnaronpuaTHO PAcroNokKeHa OTHOCHTENbHO KapOaMOoM:IbHOM
TPYMNBI 219 COBMECTHOTO YYacTHA B JaTbHelmuX ripoueccax. B cBa3u ¢ 3TuM Obino u3yueHo
noseeHue 3-(a-xnop-B-dbeHuadtiin)- 1 3-(a-xiop-y-peHuimnponua)xuokcatnt-2(1 Honos
Sa.b B peakuMaAx ¢ TaKMMM TMOCTaBIUHKAMM JBYXaTOMHOTO (parmeHTa. Kak THOLWAHAT M
M30IIHaHAT KaJIUS.

BsaumolelicTBrie XHHOKcatuH-2(1/)oHos Sa.b ¢ KSCN B JIM®A npu koMHaTHO#M
TeMneparype B TedeHHe 7 Helt nNpuBOAHT K 06pa3oBaHHIO  COOTBETCTBYIOLIMX
THOUMAHATIAMEILEHHBIX IPOU3BOAHBIX 22, 0 YeM CBUICTE1bCTBYET nossaerdue B MK-cricktpax
NMONYYEHHBIX COCAWHEeHMi mnosiocki noraowedus SCN-rpynmsl B of1acth 2156 o’
Coenunenua 22 conepxarT OGnaronpHaTHO paCrofOKEHHbIE OTHOCHTERBHO HpYT apyra
HyKneodUIbHbIR (MMHHHAA TPYNAa XHHOKCANIMHOBOTO LMKNA) M 3EKTPOGUIbHBIA (aToM
yrieposia THOLMAHATHOTO (ParMeHTa) UEHTPhI, YTO B KHCIOTHOKATATU3MPYEMBIX YCIOBUAX.
TIpH AKTHBAIIMK UMHHOTPYRIK B PE3Y.1bTaTC UMHHO-GMHHHOH TayTOMCPUH., A0DKHO MPUBECTH
K 3aMbIKaHHI0O TO a-CTOPOHE XHHOKCATHHOBOM cHcTeMbl. J[IeHCTBHTENbHO, KHNAUCHHE
THOLNAHATO3aMEILEHHBIX XMHOKCcATUH-2(1 H)oHoB 22 B YKCYCHOH KHCIOTE B TedeHHe § yacos
NpUBOAMT K o0pa3oBaHdid  THa3000(3,4-a]XHHOKCAAHH-4(SH)OHOB 23 ¢ AKTHUBHBIMH
METHUICHOBBIMY TPYINaMHK, NO3BOISIOIMMHI UCII01530BaTh MX B JATbHEHIWNX CHHTE3aX.
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n=1(a), 2(b) 23

CiemyeT OTMETHTb, YTO MpOBeJEHHE PeaKLMH XIOpalnKHIXHHOKcanuH-2(1H)on 5a ¢
KNCO B aumetnndopMaMune nNpUBOAMT K 0OOpajoBaHMIO C XOPOLIMMH BBIXOJaMH
umuzazo(1,5-alxunokcanunona 24, B 170 BpeMs kak B JIMCO npoWCXOOHT OKMCIHUTENBHOE
AerujporanoreHMpoBate ¢ o6pasoBaHyeM KeToHa 7a.

7a
MCO AMQA

23

Hecmortpss  Ha MHorooﬁpame a30/I0XHUHOKCATMHOB, WX CEJICHOBBIE aHAIOTH —
ceneHa3ono(3,4-a]XMHOKCANMHB], NPEICTAaBIAIOIME ONpEJC/CHHBIA HHTIEpeC B  [IlaHe
cpaBHeHHS OHONOTrHYECKHMX W (H3HKO-XMMHYECKHX CBOMCTB C JPYFHMH MpEICTAaBHTENAMH
a30710[@]XHHOKCANTHHOB — A0 CHX I10pP HE NONYYEHBI.

Kak cnexayer M3 NpeANOXEHHBIX HaMH METOAOB CHHTE3a, APYIHM CHHTETHYECKUM
IKBHBANICHTOM JBYXaTOMHOTO (hparMeHTa MOXeT ObITh CENEHOBBbI aHaNOr THOLHAHATA Kaus
~ CeJCHOUMAaHAT KanuA, B3aMMOAEHCTBHE KOTOporo ¢ 3-(o-X1opdeHankui)XHHOKCAIHH-
2(1H)onamu Sa,b npuBeneT x KAIOYEBRIM NPOAYKTAM Ha MYTH K XKETACMBIM TPHIMKIHUECKUM
CHCTEMAM.

HykneobunsHoe 3aMellleHHe aToMa xJiopa B COelHHEHMAX Sa,b mportekaer B pactBope
JIM®A B npucytcTBum u3beitka KSeCN B armocepe aproHa B TeueHHe ABYX CYTOK MNpH
KOMHATHON TeMnepaType Uil XJOPQEeHWIITUIXHHOKCAIMHOHAa 5a u npu 40 °C aas
xnopdenunnponuaxuHokcanuaona Sb. Tlocaenylomas BomHas o6pabGoTka NpUBOAMT K
06pa3oBaHHIO CBETIIO-PO30OBRIX KPUCTALI0B coeauHeHu#t 25a,b. B MK-cniektpax nosyueHHBIX
COeIHHEHHUH 25a b npucyTcTBYET xapaKrepHax nonoca nor:aouieHus SeCN-rpynms! B 06:1acTu
2150-2155 cm’, B cniexTpax xe SIMP 'H curHaie! METHHOBBIX IPOTOHOB CABHTAOTCS Ha ~0.5
M. B 06nacrb Gonee CHABHBIX TONEH MO CPAaBHEHHIO C COOTBETCTBYIOLIMMH CHTHanaMu B
HCXOAHBIX COCAMHEHUAX 5a,b, y KOTOpPBIX METHHOBEIE SIPOTOHBI PE3OHUPYIOT Npu 5.67 U 5.43
M. cooTBeTcTBeHHO. CTpykTypa  3-(0t-CeneHOUHaHAaTO-y-(EeHHWINPONNI)XHHOKCATUH-
2(1H)ona 25b noarBepxneHa gaHHeiMH PCA.

Cenexa3lonoaHHeIMPOBaHHE XHMHOKCATHHA 25a NPOBOAMNOCH B KUMALEH YKCYCHOH
KHMC;I0TE B TeueHHE 15 yacoB, B TO Bpems kak a13 2Sb nonamoGunocwk 5 yacoB. B monb3y
06pa3oBaHHA ces1eHa30:10(3,4-a]XMHOKCATHHOBOH TPULIMKIINYECKOH) CHCTEMBI CBUIAETENBCTBYET
cmemenne & cnekrpe SIMP 'H ay6aeroro curnana npotona H(9) coeanenuit 26a,b Ha 2.1
M.1. B fonee cnabuie noas (6=9.9 mM.a.) no cpaBHEHHIO ¢ CHrHAIOM MpoToHa H(5) B HexomHbIX
ZSa b, a Takke MIMEHEHHE XHMHYECKUX CABUIOB M MYJIBTHUIUIETHOCTH CHTHAIOB NPOTOHOB
SP’-TMOPHIM3OBAHHBIX YINEPONHBIX aTOMOB, 4 WMEHHO, B Gonee C1aBhiX MONAX BMECTO
curdanoB ABX-cuctemsi rpynnel -CH-CH,- B coenuHeHuu 25a u BMECTO CiIOXKHBIX
MyasTHANeTHBIX curHaioB ABCDX-cuctemnt rpynmsl -CH-CH,-CH,- B coeannennn 25b
noasafTca cuHraeTHsl curnan CH, rpynnsl (8=4.8 M.n.) coeauHenns 26a W jma
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TpuisieTHeX  curiaia -CHy-CH,- rpynnst (8=3.0-3.7 wm.n1.) coeausenus 26b, uto

MOATBEPKIAET HCUEIHOBEHHUE ACUMMETPHIECKOTO LIEHTpPA B MoneKynax 26a,b. B UK cnekrpax
ucuesaer nonoca nornoueHus SeCN-rpynmel.

Ay
AN ‘( \_
5 o }‘ S _Ph ‘/\\/
KSeCN! MDA Rl OHA N7t N
5 ————— n Ao, PN
o \,/\,ﬁ/
H I

25 n=1(a), 2(b) 2 ’\I/Y\.

Puc. 3 Feometpua Moaexy.tbi
25b 8 kpucTanne

[6] Auneanpopanue: Hamyune B cocTaBe XHHOKCATHH-2(1 H)ona 7a B-ankapGOHHNBLHOI
TPYRIibl, COCTOALIEA U3 3K30- U SHAO-LUHKIMYECKOrO PpparMeHTa, MpeanonaraeT nposejieHue b-
aHHCE/IHPOBAHMA OJTOTO COCAMHEHHS B DPEAaKUMAX C pa3THYHBIMM  OUHYKI€ODHIBHBIMU
peareHTamy.

B3auMoneiictBue coenuuenns 7a ¢ THAPa3sMHIMAPATOM B KMUTALUEH YKCYCHOH KMCIOTe
NPUBOAXT K 00pa3oBaHMIO COOTBETCTBYIOWIETO MUpa3ono|4,5-blxunokcanuna 27. CMmeleHune
CHHIJIETHOIrO CHUTHAIA TPOTOHOB METHAEHOBOH rpynmel B cnekrpe SIMP 'H TMOJIy4EHHOT 0
CoeMHEHHA B cnabbie mons Ha 0.40 m.a. (6=4.53 M.1.) OTHOCHTEIBHO TAKOBOTO B HCXOJHOM

MOATBCPXKAAET, YTO METHACHOBAs [PYMNa HAXOAUTCH MEKAY IABYMSA apOMaTHYECKHMHU
CHCTEMaMH.

Ph
AcOH N\ 0\
7a  + NH;NH;+H;0 ceoop ’N
a N
N H
27

Takum obpaizom nokasaHo, 4TO 3-3ameuleHHbie XWHOKCAMUH-2(1H)OHBI MOTYT BbITb
MCNO1b30BaHbl, B 3@BUCUMOCTH OT MOCTaBAEHHOH UE/H, I8 CHHTE3a KOHACHCHPOBAaHHBIX KaK
no a-, TaK # 1o b-cTopoHe NPOU3BOLHBIX XMHOKCAIHHOB.

OaHaKo CHHTETHYECKHE BO3MOXKHOCTH 3-3aMEIIEHHBIX XHHOKcanuH-2(1H)oHoB He
OrpaHHYMBAKOTCS MMOTyYEHHEM AHHENIWPOBAHHBIX cucTeM. Vccneayemble coeavHeHus Taioke
MOFYT ObITb MOCTAaBIIMKAaMH GEH3MMHIR30NBHOTO QparmeHTa.

3-3aMemeHHble XHHOKCANNH-2(1 H)OHbI B KavecTBe
MOCTABUIHKOB GeH3IAMHI1a30/1bHOH CHCTEMBI

CamokonaeHcauus 3-(a-a3nao3aMeLieHHbIX)XHHOKCATHH-2(1 H)onos
noa aedCTBHEM YKCYCHOH KHCI0THI KaK 3¢ ¢eKTHBHBIH OfHOCTAAHHHBIN MeTO
cHHTe32a 3-(4-GeH3INMHAA3010H-1-uaANAppoa-2-Ha)xaHokcaaun-2(1 H)onon

Kak ©6b10 nokasano, 3-(c-asvpodenstun)xunokcatuu-2(1H)on 14a B xunsuieH
YKCYCHO#H KHCOTE I10IBEpraeTcs rMaponu3y ¢ o6pa3’oBaHHEM C BLICOKMMH BBIXOJaMH KETOHa
7a M NpUMECHBIX KONWYECTB coefuHeHHs 15a. OJHaKO NpH HMCMOIL3OBAHMM JIEAAHOH
YKCYCHOM KMCNOTBI B Ka4eCTBE OCHOBHOFO NpoAyKTa ObINO MO/Iy4eHO coeaunHeHne 15a —
NPOU3BOAHOC NUPpPOJIa C XHHOKCATTHHOHOBBIM H 6€H3HMH[1330HOHOBHM cpparmeHTaMw



H
N,
WAl
P n-1 Y ,(,!,

N R W
: 1\ N\ /
R N Ph R N WN_74{.
RS AcOH S N n-1 ! TN~
e H Ph \/\/\/\q/\\'\\»\
R N0 5 R N0 bt b
H H 1/Y ~
14 R=H,n=1(a),2(b);R=Me, n=1(c}) 15 Puc. 4 ["eoMeTpus MOAEKY bt

coeanHeHuns 15a B kpucraiie

YCTaHOBIEHO, YTO COOTHOLUEHHE MPOIYKTOB PEAKIIMH MEHAETCs B 3aBUCHMOCTH OT
CO/IcpXaHus BOIbl B YKCYCHOH kucioTe. Tak., NMpH MCIONB30OBAHMU TEXHWUYECKOH YKCYCHOH
KMCIIOTBI COAepXaHue coeluHeHnit 7a u 15a cocrasnser 87 u 13% or obweit Maccel, B T0
BpeMs Kak B neaHoR ykcycHoit kuciore — 10 u 90%. Ilposenenue peakumnu B 70%-HoM
VKCYCHOM KHCIOTE NMPUBOAUT HCKTIOYUTENBHO K 00Pa30BaHMIO KETOHA.

AHAOIMYHO B YCIOBHAX peakUuWyW BeAyT cebs H 3-a-a3un03aMelleHHbIC MPOU3BOIHAIE
14b.c, 1roaBeprascs caMOKOHAeHCalUH ¢ o6pa3oBaHHeM coenuHeHui 15b,c.

Kak BH;IHO M3 CTPYKTYpH co¢/IMHeHus 15a, xoTopas ycraHosneHa mMetogom PCA. ans
¢GopMHpOBaHMS NUPPOJILHOTO UHMKIA MOJEKyHa, MNpeTeprneBaiollas MeperpymipoBKy.
nocrapget C*-C* dparMeHT, a Apyras MONeKysia — N'-c:-cC? ¢parment. Takum obpaszom. mpu
KOHCTPYMPOBAaHUH THPPOILHON CMCTEMbl OJHA MOJIEKYNa XHMHOKCATHHOHA BLICTYIAET B
kauecTBe (GOpPMaJIbHOMO «-AMKapOOHUNBHOTO COEAMHEHHSA, MOCTaBNIAA clce tparvenT, a
;lpyras — B KauecTBE €HaMHHa, NOCTaBAS NH,-c*-C? ¢dparmeHT. DTO ABJISETCS MEPBBIM
CIyvaeM  HMCNOMB30BAaHMA peareHToB, (OpManbHO COAEpXKAUMX AMKapGOHWIbHYI U
€HAMHHHY10 CHCTEMBI, JUIS TIOCTPOEHMS MTUPPOIBHOIO LHKIIA.

Jlpyroft 0cOOEHHOCTBIO 3TOM peakKiMu ABAAETCS NEPErpyTINIHPOBKA XHHOKCATHHOBOM
cucteMbl B GeH3MMHa30;10HOBYI0. Flago oTMeTUTh, YTO B OTSIMYME OT NPUBEACHHON BbIlIE
peaKlMu. rie uMeeT MecTo obpa3oBaHHe COeMHEHHA ¢ GEH3UMMIa30/I0HOBBIM (PparMeHTOM.
00pa3oBaHue COEIMHCHUA ¢ OEH3MMMIA3ONABHBIM (parMeHTOM OBLIO OTMEUEHO paHee B
peakuui 6exsomxuHokcana-2(1 Mona 13 u ero npousBoansix ¢ o-OLIA (H3s. AH, cep. xum.
- 2004 - C. 159-169). JIasa Toro, 4toObl BEIACHHTE, BAUAIOT JIH JONOIHHTEILHBIE METHIEHOBBIC
Ipymitbl B 3aMecTHTee MpH aTome C° XMHOKCATHHOBOM CHCTEMBbI HA TO, KAKOH $parvMeHT
ofpasyeTcs, 6eH3IMMHMIA30AbHOH 1M GEH3MMHKIA30/10HOBAIH, OBLT0 M3yyeHO B3aMMojelcTBHE
3-derunaleTi- u 3-peHHANponaHOWIXHHOKCATHH-2(1 H)oHoB 7a,b i UX npou3BOAHLIX ¢ 1.2-
anamitiobenzonamu da-d.

Kouaencauns 3-ankanounxuuokcaanu-2(1H)oHoB ¢ 1,2-auamunoben3onamu Kak
IpdexTHBHBIA 0THOCTAIHAHBIH MeTO CHHTe3a 2-6eH3HMHI230/1-2-HAXHHOKCATHHOB

3-Menunanetua- ¥ 3-penunnponaHonTxuHokcaanu-2( 1 Houn 7a.b v ux nponssoansie
B peakuun ¢ 1.2-gnamMuHoGensonamu 4. Takumu kKak o-OJA 4a, 1,2-guamuHo-4,5-
Jmmernidenson 4b. 3,4-nuamMuiotonyon 4¢ u 4-uutpo-1,2-aamMunobenson 4d, B yKCyCHO#M
KHciote  BeyT  cebs  aHamorMyHo  GeHzoWIXMHOKcATMH-2(1H)oHy.  mojseprasch
rneperpynnupoBKe ¢ 00pa3oBaHHeM COOTBETCTBYHOIINX 2-6eH3MMHUIa30.THIXUHOKCATHHOB 28.



n
h 1
R =H, Me N o
H

R' = H, Me R N )n
7 h
28
R=H
R' = Me, NO;
7 4 Beixon 28, %
R=H,n=1(7a) 4a 282 81%
R=H,n=2(7b) 4a 28b 87%
7a 4b 28¢ 90%
7b 4b 28d 83%
7a 4c (28e + 281) 78%*
7a 4d (28g + 28h) 85%*
7b 4d (28i + 28j) 79%*
R = 6-Me, 7-Me, n = 1 (7¢) 4a 28k 80%

*CyMMapHBIi BbIXOA HIOMEPHBIX GEHIHMHIA30IRNXHHOKCATHHOB

Caenyer oTMeTHTB, YTO B3aumoseicTBHe 3-(eHnnaueTwIxuHokcanuu-2(1H)oxna 7a ¢ 3 4-
JMAMUHOTOMTY0/I0M 4¢, TaloKe Kak W ¢ 4-HUTpo-1,2-muamuHOGeH3onoM 4d, MpUBOAMT, cOrNacHo
nanksiv STMP 'H CIIEKTPOB CHIPBIX MPOXYKTOB, K 00Pa30BaHHIO CMECH ABYX H3OMEPHBIX MPOILYKTOB
B MPUMEPHO PaBHBLIX KOMUECTBAX. JTO CBA3AHO C TEM, YTO BEPOATHOCTH NEPBOHAYANLHON aTaKd

AMMHOTPYHIEL 1O aTOMy yriepoaa C° M 10 aIKaHOMABHOM IPyMNE B XO€ NeperpynnAPOBKH
NPUMEPHO paBHa.

O6 ofpa3oBaHuu  OEH3UMMAA3ONBHOM  CHCTEMBI /
CBUCTENLCTBYET Hanmmume B cnektpax SMP 'H N\
TIONYYEHHBIX  COCMHEHMHM  YIUHPEHHBIX CHHIJIETOB \./' g /\/
npotoHos H(S) u H(6) u MmynsTumeros nporonos H(4) u !

H}z’l) npu 7.30-7.40 u 7.67-7.90 m.a. CgOTBeTCTBCHHO. Y\r/v\{ R
OfpazoBaHe B yCIOBMAX peakiuu OGeH3UMHAA30IMNI- /7
XHHOKCAMHOB MOATBEPXKAEHO Takke NaHHbIMK PCA Ha \

[pumepe coeautenya 28g. Puc. S Ceometpus monekynbi

2-6eH3uMnaa3onnn-3-6ensun
6-HUTPOXHHOKCaNMHa 28g B KprcTanic

O6pazoBanue MpoayKTa NEpPErpynmUPOBKH MOXHO MPEACTABHTE CXEMOH, MO KOTOPOH
Ha HA4YaTbHOHW CTAaMM MPOUCXOANT artaka amuHo-rpynobl  o-OIJA  Ha aToMm c'.
XHHOKCATMHOBOTO LIMKAA, 3a 4€M CIIEAYET KacKaJHOE TpeBpallleHHE, BKAKOYaollee B cebs a)
araKy BTOpOil aMHMHO-TPYINbl Ha aNKaHOWJBHBIA aTOM yriepoja ¢ oOpasoBaHHEM CnMpo-
XHHOKcanuHa A, 6) BHYTPHMOJIEKYIIPHOE 3NEKTPOPHIILHOE NPUCOEIHHEHHE aMMHHOTO aToMa
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ajota no kKapBaMou.bHOH KapOOHMILHOW rpynme ¢ 06pa3oBaHueM CHUPOCOCIMHEHHS
tuna B, B) cy’eHne UMKiIa ¢ paspbiBoM cBa3n C-N* B poMeKyTOuHOM MKIMYECKOH CHCTEME

B 1 1) 3nMMAHHpOBAHKE BOALI.
205
[\NHz
Dol
—

e iy
0

H
NQ
B A

B nonp3y npeasnoXeHHOro MexaHW3ma MpOTEKaHHMS peakuMd CBUIETEAbCTBYET
ofpazoBaH1e ClMpOCOe/IMHEHNH, NOIOOHBIX CTPYKTYpe A, B pEaKUMsX XHHOKCAIUHOHOB C
apyrumu GnHykaeobubHBIMH peareHTamu (H3e. AH cep. xum. — 2007—- C. 2386-2394).

Bo3ppauasick K MeXaHuMavy o00pa3oBaHus OGEH3MMMUIA30M0HOBOH CHCTEMB! TpH
KunsyeHnn 3-(u-a3nao3aMelieHHbIX)XHHOKCATHH-2(1 H)oHoB 14a-¢c B YKCYCHOM KHCIOTE,
MOAHO CKa3aTb. YTO, MO-BHAWMOMY, pa3pbiB CBA3M B HHTepMmeauare B npoucxomut B 3ToM
cnydae no b-, a He NO g- CTOPOHE XHHOKCAIMHOBOTO (parMeHTa.

[TonuManue nyTH NPOTEKAaHHA PEaKUMH [103BOJAET PacCHIMPHUTh BO3MOXKHOCTH HOBOH
NeperpynmupoBKKH U CHHTE3a [ApYruX INpoH3BOAHBIX OeH3suMupmasosna. Kax BMAHO u3
fIPUBEICHHOM CXEMBl, KCIIOYEBBIM COEJHHEHHEM, NPHUBOAALIMM K 0Opa3OBaHHIO MPOAYKTOB
neperpynIUpoOBKY ABNSAETCH CnUpocoeauHeHUe A. BosHukaeT Bompoc, peanusyercs Nu 3Ta
peakums M IS Xpyrux CHCTEM, COAEpMKalIMX cnupo-C3-aTom XHWHOKCATHHOBON cHCTeMBl. B
CBSI3H C YTHM MBI [IOCTABUIIH CBOEH LIebI0 HCCAeA0BATh TAKME PEAKLIMM, B KOTOPHIX BO3MOXHO
00pa30BaHHEe COEUHEHHA. COJIepKalllero cnupo-CJ-amM XUHOKCATHHOBOH CHCTEMbI.

é}rz
=
S

KonaeHcauns 3-(o-x1opapramerni)- i 3{a-xiop-B-benwmTra)xnnokcanuu-2(1H)oHoB ¢
G-MTHKOTHHOM KakK 3¢ ¢eKTHBHBIH VeT0 CHHTe3a HHIOIH3HHH/I0eH3HMHIA30J10B

Peaxuus 3-(a-xiopapun)- 12 u 3-(a-xaop-f-penw1stuin)xuHokcawn-2(1 H)oHos Sa ¢
O-NUKOTMHOM 29 B €ro KuisieM pacTBope B TeyeHHe 9 4 BefeT k 06pa3oBaHMIO ¢ BBICOKHM
BbIxoAOM  2-(3'-MHjlonu3MAH-2"-Hi1)0eH3uMuIa3000B 30, cocTaB  KOTOpLIX  YCTaHOBIEH
1EMEHTHBIM RHANHIOM H Macc-CTIEKTPOMETpHeil. a cTpykTypa cnextpansusivi (MK, H' SIMP)
MCTO/IaMH, a 114 coenrHeHHit 30a,b v peHTreHOCTPYKTYpHBIMU HccnenoBaHHAME. Kak BHIHO
H3 CTPYKTYpbI coearHeHus 30. B KOHCTPYHPOBaHHH ABYX HOBBIX, OT.THYHBIX OT MCXOAHBIX,
TETEPOHUKTHYECKHX CHCTEM — MMHIA30:1bHOM U MHI0TH3HHOBOR, IPUHMMAIOT yuacTue C*-C’-
C(Cl)Ph u N=CH-Me ¢parMeHThl XHHOKCAIMHOBOW 12,58 WU O-THKOAMHOBOM 29 cHcTeM
COOTBETCTBEHHO.
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Ar

QLT 01 = QO >~<
N o N -HCI N Z ]\
12 29 30 "{

Pauc. 6 Feometpus monekynst 30b

B KpHCTaRE
Ar Mpoayk1(BbiX0A) T. ., °C
i Ph 30a (78%) 246-248
2 4-NO,C¢H 30b (72%) >300
3 2,4-Cl,CeH; 30¢ (76%) 160-162
4 3,5-C1,C¢H; 30d (65%) 170-172
5 CH,Ph 30e (70%) 155-157

Oco6eHHOCTBIO TIPOTEKAHHMA HCCNENYEMOH peaKUMH ABJAETCA TO, YTO B KHIIAILEM
pacTBOpe O-NHMKONMHA CHayana HabnioJaeTcs MONHOE pacTBOpeHMe coeauHenudt 12, nocne
4ero TYT XK€ NPOMCXOAHMT OOMIBHOE BBINAZEHHE KPHCTALUIOB, KOTOpblE B XOAE PEAKLMH
NOCTENEHHO PacTBOPAIOTCH. BBIXON NMONYYEHHOrO NMOCIE YaCOBOI0 KMMAYEHHA peaKUHOHHON
CMECH KPHCTaTHYECKOro MPOYKTa, MMEIOLIETO YETKYIO TEMNIEPATypy IUIaBIEHMUSA, COCTaBAAET
10-41% oT Macchl HCXOOHBIX coeanuenuii. Crnextp H' SIMP 3THX NpORyKTOB Hapsdy C TpeMs
rPYNNaMy CHUTHAOB NUPHAMHHEBOrO, QEHHIBHOrO U GEHHICHOBOro KOMNeL COOTBETCTBEHHO
npu 7.99-8.71, 7.17-7.58 1 6.23-6.74 M.1. COREPXKUT TPH CHHITIETHHIX CUrHaia npu 6.53-6.74,
7.08-7.54 1 10.94-10.97 M.A. ¥ KBaApYN/AETHHIH CUrHaN NpoToHOB AB -~ cuctemsl npu 3.83-
3.90 u 4.37-4.66 m.1. ¢ kOHCTaHTOM 2J ~ 18.5 T, Tlpu 3TOM CHTHaNBl PEHUNEHOBLIX MPOTOHOB
CMEILAIOTCA B CTOPOHY CHIIBHBIX MOJEH MO CPaBHEHHIO C XMMHYECKHMH CABMIaMH CHIHATOB
npotoHoB  QenuneHoBoro komema (7.33-7.83 M.A) MCXOHHOTO COEIMHEHMA, 4TO
CBUETENLCTBYET 06 y4acTHH MMHMHHOIO aTOMa YI/iepofla B PEAKUHH, B PE3YJIbTaTE YEro aToM
a30Ta MMHHHOR TPYNIB!I IPEBPALIAETCH B JNEKTPOHOLOHOPHBIH aMHHHBIA aTOM. DTHX JaHHBIX
B COBOKYITHOCTH C YK€ HMCIOUIMMHCA AOCTATOYHO JUI TOTO, 4TOOR! 06pasyoMMes Ha nepBoit
CTalMK NPOAYKTaM TMpHMHCATh CTPYKTYpy cnupocoenuHeHuit 31. CTpykrypa coennHeHHIt
31a,c Taxoke noaTeepxaeHa AauHbIMH PCA (puc. 7, 8).

Ar c'_'. 7 o,

H N\ 31 Ar Beixox  T.nmn.,°C

N . a Ph 3% 271-273

12+ 29— @[ b 4-NO,C¢H,4 10% 272-274
0 c 2,4-ChCeH; 41% 263-265

N d 3,5-C1,CeHs 16% 274-276

3
\ f /
- e Y - 7
~ Q\ . / \{\ 3 \ -
NI A B /

PHc. 7 FeomeTpus Monexy bl CIHPO-[XHHOKCAIHH- Puc. 8 I'eomerpus Monekyab cnupo-[XHHOKCAINH-
2,2"-unpo.1u3un)-3(4 H)owa 31a B kpuctanne 2,2'-unponu3un]-3(4 H)oHa 31¢ B kpucTanne
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Hasno OTMETH b, 410 Cnupo- coeldHeHHe 31 He TOJBKO B KMIALIEM
pacTBope -MHMKOMHHA, HO U B YKCYCHOH KHMCIO0TE, C BRICOKHMH BbIXOAAMH [TPEBpPAIIACTCs B 2-
(1i10M3KH-2"-u1)0eH3umuaaszo:r 30.

29 AcOH
30 «=——— 31— 30

1iposeaeHue peakuuu B Gosee MATKMX YCIOBHSX, YeM 06pa3oBaHHe CITMPOCOCAWHEHUS
WA NPOAYKTOB €ro NIeperpyNIUPOBKY — NMPOU3BOAHBIX 6EH3UMH/Ia30:1a, NO3BOIHIO BHIIETUTD
W OXapakTepH30BaTh MpPOAYKT NEPBOH CTAIMM PEaKLMM, KOTOPbi Nosyyaercs B pely.braTe
HYK1e0DMIBHOTO 3aMELIEHNS aToMa X.JI0pa MHUPHAMHOBLIM aTOMaMm a30Ta «-NHKOIuHA. Tak,
npu nepemelurBanuy 3-(a-xnopGersun)xunokcatnn-2(1 H)ona 12a B o-nuxosuse 1pu 50 °C
B TCUCHHE 3 4YacoB HaGMOJaeTcA BbIMAAEHHE KpUCTanoB, crektp SIMP 'H koTopeix
COOTBETCTBYET CTpYKType 32. Ho Jaxe B 3TUX AOCTATOYHO MAIKHUX ycr1oBuAx HabmiogaeTcs
00pa30BaHue CMHPOCOEIMHEHUA, O YeM CBUICTENLCTBYET Hanuuue B cuextpe SIMP 'H
PeaKIMOHHOM CMECH CHTHAI0B coeauHenus 3la, npumepHoe cojepxaHue koToporo (3%)
OLIEHEHO 110 OTHOLUEHHUIO MHTErPaNbHbIX MHTEHCHBHOCTEH CUrHAMOB COEIMHEHHH 3la u 32,
JaibHeiliiee mepeMellMBaHME COCAMHCHMA 32 B O-NIMKOMMHE NpH 0o/lee  BLICOKHX
Temneparypax  3aBepiuaercs  ubo  obpa3oBaHMeM  CnMpoXHMHOKcaiwHa 3la, suGo
ofpazoBanreM npousBoaHoro Gensumugazona 30a B 3aBUCMMOCTM OT TeMmmepaTypel M
NPOAODKUTETBHOCTH MPOBEACHHS PCAKLIMY.

Q\
N [o]]
Ph
12a + 29—>(I — 31a + 30a
(o]
H
32

BeoijlenieHHbIE W OXapaKTepU3OBAaHHBIE B peakuUMAX 3-(U-X10papHIMETHII)XHHOKCATHH-
2(1H)-oH08 12 ¢ a-MUKOIHHOM MHUKOIWHKEBas conb 32 M crnupo-coeadHeHus 31 gBnsiorcs
yOCIHTEAbHBIM I0BOJIOM B NOIb3Y NPHUBEAEHHOTO BBILIE MEXaHHM3Ma MeperpyrupoBKU
NHHOKCATMHOBOTO 1HK:1a B OEH3MMU,1a301bHBII.

Takum ofipazom. HaiiaeH W pa3pabota 3GQGCKTHBHBIM METOA CHHTE3a NMPOH3BOHBIN
OensnMuaasona, cnocobHslil KOKKYPUPOBAaTh C APYTHMH HM3BECTHBIMU METOIAMH, KOTOpBIE
rpedyI0T. KaK MPaBMI0, )XECTKMX YC/IOBMH MPOBEACHHA PEAKUMM U HE TO3BOIAIOT MONYy4aTh
KEMAeMBbI¢ IPOAYKTH! C Y1OBIECTBOPUTE.IbHBIMHK BEIXOJaMH.

OCHOBHBIE PE3YJIbTATBI H BBIBObI

1. B pesyneTaTe cHCTEMATHUYECKOrO HCCACAOBAHMA PEAKUMH MeETHIIMXI1opanerara ¢
anku1- ¥ QeHalkuiadpaerugamy  pa3pabotaH  3(QGEKTHBHBIA  METOA  CHMHTe3a
XIOPATKUINKPYBATOB, B3aUMOjIeRCTBUE KOTOpBIX ¢ 1,2-AnaMuHobensonamMu  faet 3-(a-
XA0pankui)- H 3-(0-XAOpPEHANKHA)XHHOKCATHH-2( L H)OHBI — KTHOYEBhIE COENWHEHUA B
CHHTe3e (PYHKUMOHANBHO3AMEUICHHBIX MTPOM3BOIHBIX XHHOKCATHH-2(1H)OHOB, TaKUX Kak 3-
(0-a3uio-B-dbennindatun)-, 3-(a-asnio-y-benuanponui)-. 3-(a-mMetokeu-B-pennantun)-, 3-(o-
u3oponuaokcu-p-penunytua)-,  3-(o-ruapoxcu-B-dbeHundTUN)-.  3-(o-nHnepuiMHKI-B-
GennTHI)-. 3-(a-nunepHAMHWI-Y-Genuanponni)-. 3-(denunauerun)-. 3-(deruanponaHo-
ui)-,  3-(o-THOIMaHATO-B-heHndTIT)-.  3-(a-THOUMAHATO-Y-heHnponua)-. 3-(a-ceneHa-
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LMaHaTo-B-peHITH)-, 3+(0-CeeHALMAHATO-Y-  (eHIWMPOMAT)XHHOKCAMHH-2( 1 H)OHBI, KOTOpBIE
TIOTYYalOTCA B3aHMOAEHCTBUEM C PA3THYHEIMHK HYKICO(WIEHEIMU PeareHTaMu.

2. Hanpaenenue peakuvu 3-(a-xiuopbensun)-, 3-(a-xaop-B-pesnnstun)- u 3-(a-xiop-y-
¢deHunnponuI)XHHOKCANHH-2(1H)OHOB ¢ MypaBbHHOU KMCNOTOM M CTpyKTYpa 00pasylomuxcs
NPOAYKTOB 3aBHCAT OT WYHMCAa METWIEHOBHX TpYON B 3aMecTMTene npu atome C°
XHHOKCATHHOBOTO UHKiIa: 3-(a-xsop-p-dpeunnatun)- H 3-(a-xs10p-y-
beHnNNponHI)XMHOKCAUTHH-2(1 H)OHBI TOABEPraloTCs CAMOKOHAEHCALMH ¢ o0pa3soBaHueM
nuppono[1,2-a]XMHOKCATHHOB, B TO BpeMs Kak 3-(o-xnopGensun)xuHokcanuH-2(1H)oH
KONMYECTBEHHO npespaiuaeTcs B 3-6enzonmxunoxkcanun-2(1 H)on.

3. bpomupoBanue 3-penunauerunxuHokcanud-2(1H)ona B cucteme AcOH/AcONa
npuBOAHT K 3-6poMbeHunaneTunxuHokcanud-2(1H)oHy B Ka4YeCTBE OCHOBHOI'O NPOAYKTa U 2-
tdeunn-3-ruapokcudypo[2,3-b]xHHOKcaMHy B KauecTBE MWHOpPHOro. Beicokue BbIxoma
ofpasoBanus 2-¢penmn-3-ruapokcudypo(2,3-b]xuHokcannHa KocTUraloTcs npu obpaborke 3-
6pomdenmnnauerunxutoxkcaiun-2(1 f)ona AcONa B AHOKcaHe.

4, 3-(a-THounoHato-B-peHn1aTHN)- H  3-(0-THOLHOHATO-Y-(EHHUINMPONHI ) XMHOKCATHH-
2(1H)oHBl M HMX CeJCHOBBIE AHAIOTH MMOX ACHCTBHE YKCYCHOH KHCJOTHI MpeTepneBaioT
BHYTPHMOJIEKY/IAPHYIO KOHIEeHcalmio ¢ ob6pasoBaHueM THasono|3,4-a)xuHokcanuu-4(SH)oHoB
¥ HOBOIt FeTEPOLIUKITHYECKOH CHUCTEMBI - ceneHas’ono(3,4-a]xuHokcannu-4(5SH)oua.

s, 3-(a-AsupnodeHankun)xuHokcanuH-2(1 H)oHpl B Kunsie#t neAdHOK yKCycHOH Kuciore
NpETEpNEBaOT CaMOKOHIAEHCALMIO ¢ 00pa3oBaHHEM NPOH3BONHOIO MMPPONa, COAEpIKalero
XHHOKCANMHHOHOBRIH M GEH3NMHIA30M0HOBbIH GparMeHThl, NPH 3TOM A1 (OPMHPOBAHKA
MUPPONILHOTO KOJbLIA MOIEKYNA, TpEeTeprieBaiolias XHHOKCATHHOHO-6EHIHMHIA30I0HOBYIO
neperpynnuposky, nocramnser C'~C’ dparment, BHICTYnas B KavecTBe (OPMANbHOrO
OUKapOOHMNBHOTO COEOMHEHWA, a Apyras Monekyla — N'-C%C? pparmenT, BhICTYmAs B
KayecTBE EHaMHHa.

6. 3-AnkaHounxuHokcatuu-2(1 H)ous! mnox neficreueM  1,2-GEHWICHAMAMHHOB MNpH
KpaTKOBPEMEHHOM HAarpeBaHMM B YKCYCHOM KHCIOTE MpETEPIeBalOT XHHOKCAJIMHOHO-
6eH3MMHAA30/IbHYIO T1e SIPYINHPOBKY C o6pazoBaHHeM 2-6eH3MMMAA30IHIXHHOKCAIHHOB,
npu 3toM dparment C*~C’-C(O) ucxomHoro 3-ankaHOMIXHHOKCANHH-2(1H)oHa NOAHOCTEIO
NePeXoAHT B GEH3IMMMAA3OIUNXUHOKCATHH, BHEAPAACh B CTPYKTYPBI KaK XMHOKCaJIMHOBOTO,
Tak ¥ BHOBb NOCTPOCHHOTO GEH3UMHAA30MBHOTO LIMKIIOB.

7. Bsaumopeiicteue  3-(o-xnopapwiMerun)- H - 3-(at-XJ10p-B-OEHHIITHIT)XHHOKCANHH-
2(1H)0HOB ¢ Q-TIMKOMHOM TNPOTEKAeT C CY)XEHMEM NHUPa3HHOHOBOrO LMKJIA B pe3ynsTare
NeperpyniupoOBKH C yYacTHEM C2.C3-C(C)Ph 1 N=C-Me (parMeHTOB XHHOKCATHHOBOM U Q-
TIMKONIMHOBOH  CHCTEM  COOTBETCTBEHHO ¢  oOpasoBaHHeM  2-(3'-apWIMHAOMM3WH-2'-
un)6ensumuaasonos. IlokasaHo, YTO TEPErpyNIMpPOBKA  MPOTEKAET Yepe3  TakHE
NPOMEXYTOYHbIE COCAMHEHUA, Kak 1-(xuHokcanuu-2( 1 H)oH-3-undennamernn)-o-
nukonuuvibuiopun M 3'-apun-1',2,3',1,2-neHTarnapocnupo[ XMHOKCANHH-2,2 - HHAOTU3HH]-

3(4H)oH.
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