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CuHre3 u uccjiegoBaHue NOJMPYHKINOHAIbHBIX NPOU3BOAHBIX IJIMKOJIyPHJIa

B crarbe n3ydena gyHkIpoHanmM3anus ONIUKINIECKOH OMCMOUEBHHBI — TIIMKOJIYPHIIA U €0 METHIIONBHBIX
TIPOM3BOHBIX C IIEJIBI0 CHHTE3a HOBBIX a3areTepoOIUKIOB. BriepBrie OCyIEecTBICHO ITepeaMuIIpOBaHUE TET-
PadTHIAMAMUJIO-TPeT-OyTHiI(ochHTa MIMKOTYPHIOM ¢ 00pa3oBaHUEM TNIMKOJIYPHI3aMEIIEHHOTO AM3THIIA-
MHIO-TpeT-OyTHidochuTa; mogo6paHsl ONTUMANBHBIC YCIOBUS peakiuu. Takke BHepBble MpoBeneHo doc-
(dopunpoBanue Terpa-N-METHIONMIUKOIYPHIA Pa3IMYHbIMU peareHTaMu. CTpyKTypa BCeX HOBBIX CHHTE-
3UpPOBAHHBIX MPOMU3BOJHBIX IIMKOJIYpHJIa YCTAaHOBJIEHA U MOATBEpXkAeHA NaHHbIMU SIMP 'H-, BC- u *'P-
criekTpoB, VIK-criekTpoB, pU3NKO-XUMHIECKUMU KOHCTAHTAMH.

Kniouesvie cnosa: ounuriimaeckue OUCMOYEBUHEI, TIIMKOIYPHI, TETpa-N-METHIONTINKOIYPHI, TETPadTHII-
quamuno-Tper-oyrundocur, mepeamuauponanue, Gochopunarposanue.

B HacTosiee BpeMsi XUMUSI OUIMKIIMIECKAX OMCMOYECBHH SIBISICTCS OJTHON M3 MEPCIICKTUBHBIX M WH-
TEHCUBHO Pa3BUBAIOIIMXCS 00JaCTel COBPEMEHHON XMMUHU TETEPOIMKINICCKUX COSAMHCHUN U OXBATHIBACT
MHOKECTBO HAIPaBJICHUH, OCHOBHBIE ACTICKThI KOTOPHIX OTPAXKEHBI B Psjie 0030pOB M MHOTOYHUCIICHHBIX TIE-
PHOAMYECKHX ITyOIMKAIUSIX OTEUECTBEHHBIX U 3apyOSKHBIX CIICIIUATHCTOB.

I'mukonypun (2,4,6,8-rerpaazabuninkio|3.3.0.]okran-3,7-muon) (I) sBiAsSeTcs Ype3BBIYAiHO TPUBIICKA-
TEJIbHBIM OWIUKIMYECKAM COEAMHEHUEM JUUIS Pa3HOOOPA3HBIX peakiui ero (PyHKIMOHATH3AIUMH C IIENBI0
CHHTE3a U WCCIICIOBAHNS HOBBIX a3areTEPOIMKIOB. XUMHUSI TIUKOIYPUIOB HAXOIUTCS JIUIIL HA CTAPTE CBO-
€ro pa3BUTHA U UMEET MHOXKECTBO MEPCIIeKTUB [1].
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[IpenMeroM MaHHBIX WUCCIIEAOBAHUH SIBIAIOTCA COCTUHEHHS Psia TIUKONypUia, KOTOphIE, KaK M3BECT-
HO, UMCIOT OTPOMHOE 3HAYCHUE Ui (hapMaleBTUYESCKOTO MMPOU3BOJICTBA, OMOXUMUH, TEXHUKHU, CEIBCKOTO
X034iCTBa, KIIMHUYECKON U IKCTIEpUMEHTAIBLHON MeAUIIMHbI. HexoTopbie MpOrU3BOHbIE MITMKOIYpUia 3aHs-
JIU BaXKHOE MECTO B KauecCTBE MPOMEKYTOUYHBIX MPOJAYKTOB JJISi CHHTE3a MOIOILINX CPEACTB, TOBEPXHOCTHO-
aKTHUBHBIX BEIECTB. Takxke CleyeT OTMETHTh (hapMaKOJIOTHUECKYIO 3HAYUMOCTh COSIMHEHUH psijia TIHKO-
JypuIia, KOTOPhIE IMIUPOKO MPUMEHSIOTCS B MEUIIMHE B KAYECTBE IMCUXOTPOIHBIX, HOOTPOITHBIX BEIIECTB U
TPaHKBUJIM3ATOPOB HOBOTO MIOKOJIECHHSI.

[IpyarMas BO BHUMaHHE MHOTOTPAHHBIC IOJIC3HBIC CBOWCTBA OWIUKIMYECKUX MOUYEBUH, HAMH OBUIH
CHUHTE3UPOBAHBI HEKOTOPBIE COCTUHEHHS 3TOTO Ki1acca JUIsS UCCIIECOBAHUS XUMUYECKUX CBOWCTB U MPOTHO3a
OMOJIOTUYECKOH aKTUBHOCTH [2].

Kak mokasbiBaeT aHalu3 JIUTEPATYPHBIX JAHHBIX, CBEJEHUS O B3aUMOJICUCTBUU COEJIMHEHUN TpeXBa-
JIEHTHOTO (ocopa ¢ TIUKOIYPUIOM WIHA €ro MPOU3BOIHBIMU MPAKTHYECKHA OTCYTCTBYIOT. HecoMHEHHO,
MPUHIUITHANBHOE OTIMYUE B PEAKIIMOHHOW CIIOCOOHOCTH COEAMHEHWH TpexBaleHTHOTO (ocdopa menaer
pe3ynbTaT B3aMMOZAEHCTBYS He 04eBUAHBIM. OHAKO IPOM3BOIHbIE TIIMKOIYpUia, COAEPKAIINe aTOM TpeX-
BaJICHTHOTO (pochopa, MOTYT OBITh OKHCIICHBI IO MPOU3BOHBIX ISITHBAJICHTHOTO (ocdopa, 4To Ienaer ux
YVHHUKQJIBHBIMA CHHTOHAMU JIJIS NATBHEUIITNX XUMUYECKUX TPEBpaIlCHUH.

W3BecTHO, YTO B psAay COSAMHEHHI TpexBajieHTHOro ¢docdopa sdpupoaMuabl HOCHOPUCTBIX KUCIOT
MPENICTABISIFOT 0COoObIN MHTEepec. OHU TIOCTATOYHO JIETKO OOMEHHBAIOT aMUJIOTPYIITY MO JACUCTBUEM CITHUD-
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CwvHTEe3 1 nccnegoBaHune NOSIMAYHKUNOHANBHBIX ...

TOB, aMHHOB U (heHoNIOB. [10700HBIN CITOCOO OYCHb YAOOCH NI TOMYYCHHS TPYIHOJOCTYITHBIX B MPSMOM
cunreze amuaodocduron [3]. C aToi 1e/IbI0 HAaMH ObljIa MCCIICA0BAaHA PEaKns MepeaMHuINPOBaHUs TETPa-
STHIIMAMHJIO-TPET-OYTHI(POCHUTA TIIMKOIYPHIIOM, IPUBOJIAINAS K 00Pa30BaHHIO TIIHKOIYPUII3aAMEIIEHHOTO

IUSTHIIAMHIO-TpEeT-OyTriadochura.

Peaknuio mpoBoAMIN HarpeBaHWEM B COOTHOLIEHHHM 1:2 Macchl TIIMKOIYPWIAa M TETPadTHIIHAMHUJIO-
TpeT-OyTnndochura B cpene 3THIALETATA C OJHOBPEMEHHOW OTIOHKOH BBIACIAIONIErOCS IUATHIAMHUHA,
UACHTH(QHULIMPOBAHHOTO B BHJE THAPOXJIopHuIa. KonndecTBO BBIAEIHUBLIETOCS AUATHIAMUHA CBHIACTEIBCTBY-

€T O INOJHOTC IMPOTCKAHU pCAKIIHHU.
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Ob6pazoBaBimiicss d3¢pupoamMua GochOpUCTON KUCIOTHI, OYUIICHHBINH MEpEeKpUCTAIIM3aLNEeH U3 STHII-
arerara, IpeAcTaBIsieT coboit Oeroe KPUCTAUINIECKOe BEIIECTBO, PACTBOPUMOE B TIOJISIPHBIX U HEMOJISPHBIX
OpPraHWYECKUX PACTBOPUTEISX U B BOJIE.

CTpyKkTypa MOJYYEeHHOTO COEOUHEHHUs Au-2,6-N-mustunamuno-2,4,6,8-terpa-azoounmkio[3.3.0.]-
oktan-3,7-muondocdonokcuna (II) mocroBepHo mokaseiBaercst manabiME SIMP 'H-, C- u *'P-criexrpos.
CHHTE3UPOBAHHOE COCTUHEHUE HEOOBIYHON CTPYKTYPHI MPEICTABISAET COO0W Macionomo0HOe COeTUHEHHE,
KOTOPOE KPUCTATU3YETCsl MpH IMTEIbHOM CTOSHUHM. CTPYKTypa COCIOMHEHHS TakkKe MOATBEP)KIAcTCS
KOMILJIEKCOM (PH3UKO-XUMHYECKUX KOHCTAHT.

Takum 00pa3om, B pe3yJIbTaTe peakiuy NepeaMuIMpPOBaAHS TETPAdTHIIIUAMUIO-TpeT-0yTridocdurom
TJIMKOJTYpHJIA TTOYYEHbI Pe3yabTaThl, KOTOPhIE MOKA3bIBAIOT 3aBUCHMOCTH HAIIpPaBIIEHHUS MPOTEKAHUS Peak-
UM OT YCJIOBUM NMPOBEICHHUS M COOTHOIIEHHS peareHTOB. Tak, MpOBEACHHE PEaKUUU MPH COOTHOLICHUU
peareHToB 1:1 IPUBOAUT K TIEpeaMHUIMPOBAHKIO 110 OAHON BTOPUYHON aMHHOTPYIITIE (TIOJIOKEHUE 2).

IIpu cootHomIeHUH peareHToB 2:1, T.e. 1Ba 3KBUBajJCHTa TpeT-OyTuiadochuTa Ha OJUH SKBHUBAJICHT
TIIMKONypHJIa, AOCTHIAeTCsl JKelaeMblil pe3ynbTaT. Takoe COOTHOIIEHHE MO3BOJIAECT CKOOPAWHHPOBATHCS
IBYM MOJIeKyJlaM TpeT-OyTundocdura K AByM amuHOrpymmnam (monoxenus 2, 6). [Ipu sTom coxpansercs
BaJICHTHOCTh atoMa (ochopa, 4TO BBI3BIBACT 3HAYMTENLHBIA UHTEPEC K JAHHOMY MPOAYKTY JUIS JalbHEH-
LIMX UCCIICAOBAHUH.

U3BecTHO, 4TO peaknuu N-TUIPOKCHAIKHINPOBAHUS SIBISIOTCS yIOOHBIM TpUEMOM IS (yHKIIMOHA-
TMU3aIU TIEPBUYHBIX U BTOPUYHBIX a30THCTHIX OCHOBAaHWH Oiiarogaps BBICOKOW pEeaKIIMOHHON CITIOCOOHOCTH
[IEJIEBBIX WJIM TPOMEXYTOUHBIX N-THAPOKCHANKMITPON3BOAHBIX. OMHOCTAAMUHBIA BapHUaHT BBITIOTHEHUS
TaKOTO THIIAa IPEBPAIICHUH H3BECTCH KaK peakius MaHHuXa.

I'mukoIrypust, SIBISSICH TIO CBOCH MPUPOE OUITMKITHISCKON OMCMOYEBUHOMN, MOYKET BCTYIATh IO aHAJIO-
T C MOYCBHHOW B CXOJIHBIN MPOIECcC TONUKOHIEHCAITUH ¢ (hOpMATBACTHIIOM, JaBasi B IMOCIEIYIOMEM BbI-
COKOMOJIEKYJISIpHbIE MPOAYKTHl. Ho, B OT/IMYME OT MOYEBHHBI, TIUKOIYPWI MOIU(PYHKIMOHATICH U TIpe.-
cTaBJsieT co0o0il KapkacHoe coeanHenue. CieqoBaTeNbHO, OH OyJeT aBaTh MOJUMEPH ¢ MPUHIUIIHAAIEHO
HOBBIMH CBOWCTBaMH, M3Y4YE€HHE KOTOPHIX MOXKET MPUBECTH K CO3AAHHUIO HOBOTO ITOKOJICHUSI MaKPOMOJIEKY-
JISIPHBIX COCTMHEHHM.

B nHacrosiiee BpeMsi HauMeHee H3y4eHbl OMIUKINYEeCKUe OMCMOUYEBUHBI, KOTOPHIE B CBOCH CTPYKTYype
cofiepkaT N-METHIIONbHBIE TPYHIBI. N-METHIONTPON3BOAHBIE OUIIMKINIECKHX ONCMOUYEBHH TPEXKIE BCETO
MIPHUBIIEKATEIBHBI TEM, YTO OIaroaps BHICOKOW PEaKIOHHONW CITOCOOHOCTH OHU MOTYT BBICTYIIATh, C OJHON
CTOPOHBI, CHHTOHAMH JUISI HOBBIX T€TEPOLUKIMYECKHX CUCTEM, a C IPYTOil — MPEBOCXOAHBIMH MOHOMEPAMHU
JUTSL HOBBIX TIOJIMMEPOB.

Ha cerognsimauii 1eHb, HECMOTPSI HA OTHOCUTENBHYIO TOCTYITHOCTh, CPABHUTEIBHO MaJI0 H3YYEHHBIMHU
SIBIISIIOTCS. METHIIONIBHBIE TIPOU3BOAHBIC TIIMKOIYPHIIA, KOTOPBIE MOTYT MPEACTABIATh CAMOCTOSATEBHBINA UH-
Tepec sl MPaKTUIECKOTO IPUMEHEHHSL.

N-TUAPOKCHMETHITIIHKOIYPHIT JIETKO 00pa3yeTcs B3anMOJISHCTBUEM TIIMKONypria u GopMalibaeruia B
menouHoi cpene. MccmemoBaTenn moOKa3aid, YTO TIIHMKOJIYPHJ TPH B3auMoAeWcTBUU ¢ 40-pOLEHTHBIM
BOJHBIM pacTBOpoM ¢opmanuHa npu temmeparype 50 °C B mpucyrctBun NaOH 10 ycranoBneHus mokazaTe-
ns pH 9-10 u mepememinBaHNy B T€YEHHUE 2 9 C IOCTATOYHO BBICOKUM BBIX0o0M (70 %) oOpasyeT TeTpame-
trgmonrukoypui (111).
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Heob6xomumMo 0TMETHTB, 4TO TeTpa-N-METHUIONTIIHKOIYPHI SIBIISIETCS BOJJOPACTBOPUMBIM, YTO OTJIMYA-
€T €ro OT OOJIBIIMHCTBA MTPOU3BOAHBIX 2,4,6,8—TeTpaa3zabunukiio[3.3.0.]Jokran-3,7-a10Ha, HO IJI0XO PacTBO-
pPHUM B OOJIBIIIMHCTBE OPTaHMYECKIX PACTBOPUTEIICH.
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CwvHTEe3 1 nccnegoBaHune NOSIMAYHKUNOHANBHBIX ...

Panee [4] HamMu Obuta MoKa3aHa BO3MOKHOCTB (OCHOPHIMPOBaHUS 2-aMHHO-4-()EeHIITHA30JIa PeaKLIU-
eil mepeaMHIUPOBAHUS TETPAITUIIUAMUIO-TpeT-OyTuindocdurom. IlpoBeneHre aHanOrnIHON peakuuu Ie-
peaMuaMpoBaHus ¢ TeTpa-N-METWIONTTIMKOIYPUIOM IPEACTaBIsIO 3HAuYMTENbHBIN uHTepec. Peakiuto
¢dochopunmpoBanus TeTpa-N-METWIONTIUKOIYpHIa TETPadTHIANAMHUIO-TPET-0yTHIAPOCHUTOM MPOBOIMIN
B CpeJie ITUJIalleTaTa ¢ OJHOBPEMEHHOM OTTOHKOM quaTHiIaMHuHA. B Xone peakiuy HaMu ObUIM YCTaHOBIICHBI
ycioBus (ochopuarpoBaHus. BelieneHHBIH B ponecce MOMyYeHNs TUITWIAMUH ObUT HACHTH(UINPOBAH C
nomonipto npomyckanus cyxoro HCI. IomyueHHBIH THAPOXIOPUA JUATUIAMHHA COOTBETCTBYET CTEXHOMET-
pHH peakuuy. DTO 3HAYUT, YTO peakiyst GocGOopuIMpoBaHs IPOTEKAET C yIaCTHEM JBYX aTOMOB BOAOPOA.
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B pesymbrare OBUT BBIIEIECH MACISHUCTBIA TPOAYKT 2,6-mu-(N-mudtunamumgoMetuinoidocdaro)-
2,4,6,8-terpaazodurnkiio[3.3.0.Jokran-3.7-quon (IV). B xome moaOopku pacTBOPHUTENS I KPUCTAILTA3A-
UK ObLTa MCTIONB30BaHA CMECh dTHJIAIeTaTa M STHIOBOro cnupta B cootHoumenuu 1:1. B UK-cnektpe co-
€/IMHEHHS TOJTy4EHHOTO BEIECTBA IPHUCYTCTBYIOT HONOCH HOrIomeHus B o6mact 1100 cm™ u 1274 em™,
9TO COOTBEeTCTBYeT BajeHTHBIM Kojiebanmsim C—O—C u P=0 cBszeit cooTBeTcTBeHHO. [lomoca mormomeHus
C=0 nposisiercs B obmactu 1700 cv', momoca mornomenust P-H cBsisu — B o6nactu 2573 oM™ . Koneba-
HusM N—H CBSI3M COOTBETCTBYET MoJI0ca Toriomenus B oomacti 3109 cv'. Temneparypa IIaBIeHHs Holy-
YEeHHOTO coefnHeHus coctanisier 168 °C.

Peakiuu 3amenieHust Hauboliee XapaKTEePHBI IS XJIOPAHTHIPUIOB KUCIOT TpexBalleHTHOTo (hocdopa.
OTH peakuuy 4Ype3BBIYaHO JIETKO MPOTEKAIOT ¢ OONBUIMHCTBOM OOBIYHBIX HYKJICO(PHIBHBIX PEarcHTOB:
CIHMPTOB, MEPKANTaHOB, (PeHOTI0B 1 aMUHOB. He00X0IMMO OTMETUTB, YTO B3aMMOJICHCTBUE XJIOPAaHTHAPHIOB
KHCJIOT TpeXBajieHTHOro ¢ocdopa u coemuueHuit tuna P-3 (rme 3 = N, O, S) umeeT npoTUBONOIOKHBIE
3aBUCHUMOCTH JIETKOCTH MPOTEKaHUs OT HYKJICO(UIbHOCTH pearcHra.

C 1enplo JanbHEHIIET0 N3yYeHUsT peaKMOHHON CrIOCOOHOCTH TeTpa-N-MeTHIIONTIUKOIypriIa B peak-
nusax pochoprrpoBaHus MIPOBEICHO B3aUMOICHCTBHE HCXOMHOTO BEIIECTBA C TPEXXIOPHUCTHIM (HochopoM.
docdopunrpoBaHue TPOBOAMIOCH B JIOCTATOYHO MSTKHX YCIOBUSIX B Cpelie TeKcaHa IMpU HarpeBaHHU.
B xozme peakuuy ObLT 3aMEUYEH HE3HAUUTENLHBIN AK30-3QQeKT. Peakuuio mpoBoauiau A0 MOJHOTO PacTBOpE-
HUS TIOJTYYEHHOTO BEIIIECTBA B TEKCaHE.
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Kontponpe peakumu Benmu metogom TCX. B UK-cnektpe monydenHoro BemiectBa (V) MPHCYTCTBYET
T0I0Ca TOTJIOMEH)s B 061acTu 1242 cM', 4To COOTBETCTBYeT BalneHTHEIM KoneGanusam P=0. ITomoca mo-
riorenust B obmacti 1700 cm™' cBumeTenseTByet o npucyterBun C=0 cBszu. B o6mactu 2250 cm™ o6Hapy-
YKUBAETCSI 110JIOCA MOTJIOMICHNSI, OTHECEHHAs K KosieOaHmsm P—H.

Bonee neranbHbIi oAX0 K TOAOOPKE YCIOBUI peakMy MO3BOIMI HaM MPOBECTH PEAKIHIO B TCUCHHUE
IBYX HeJesb. B0 BBIACICHO KPUCTAUIMYECKOE BEIISCTBO XKeaToro nsera 2,6-au-(N-meruinxiaopdocdaro)-
4,8-xnopmerni-2,4,6,8-terpaazoounnkiio[3.3.0. Jokran-7-nuodn  (V), TemmepaTypa ILIaBJICHUS KOTOPOIO
240 °C.

Takum 00pa3om, MPOBEICHHBIE UCCIICAOBAHUS MIPUBEIIN K CHHTE3Y HOBBIX HOJIU(PYHKIIMOHAIBHBIX TPO-
W3BOJIHBIX TJIMKOIYpHIIA, IOA00paHBI ONTHMAIbHbBIC YCIOBUS peakiuil nepeaMuanpoBanus u (Gocdopunm-
pOBaHUs, TIIONyYCHHbIC COCIWHEHHSI OXapaKTepPH30BaHBI C TIPUBJIICYCHUEM COBPEMEHHBIX (DH3HKO-
XMUMUYECKUX METOI0B HCCIICAOBAHHUS.

3KC}’l€puM€HmaJlea}l yacmo

Cunres 2,4,6,8-Terpaazadbunukiio|3.3.0.Jokran-3,7-1uona (raukoaypui) (I). B tpexropmyto xonby
BMecTUMOCTBIO 500 M1, cHaOKEHHYIO0 MEIIAIKOHM, KaneJbHOH BOPOHKOW M 0OpaTHBIM XOJOAMIBHUKOM, 3a-
rpy3wn 60 r (1 Monbs) ModeBHHEI, 60 T BOJIBI, IEPEeMEIIHBAIIN 0 pacTBopeHus. [Ipu nepemenmBanuu 106a-
B 5,4 mi (0,1 Monb) KOHIIEHTpUpOBaHHOW cepHOl kucnoThl (d=1,840) u 58 r 40 %-HOro BOJAHOTO pac-
TBOpa rauokcas (0,4 mons). Harpenu no kxumenust u kunatuiy 20 MuH. PeakiMoHHYI0 Maccy OXJIaIuiii 10
KOMHATHOH TEMIIEpaTyphl, OCAJ0K OT(UIBTPOBAIHN, MpoMbLIH 60 M Bozbl, BeICymau. [lomyummm 48,4 r
0eoro KpUCTAIITMIECKOTO TMOPOIIKa, YTO COCTABIsAET 85 % THMKOIypHia OT TEOPETHUECKOTO IO TIHUOKCa-
mo. T. . 360 °C, MK-criextp (KBr), v, cv™': 3330 (NH), 1690 (C=0). Criextp SIMP 'H (IMCO-dy), 8, Mm.1.:
5,45 (CH).

Cunre3 au-2,6-N-mumdyTHwiamuao-2,4,6,8-rerpaazodounuxiio]3.3.0.Joxran-3,7-muondocdonoxcuna (II).
K 7,78 r (0,028 moip) TeTpasTmiauaMuno-TpeT-oyrmindochura qodasumu 2,0 T (0,015 Moas) rmkomypuia
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B 500 My sTHNaneraTta. PeakimoHHYI0 cMech HAarpeBajii [0 TMOJHOW OTTOHKH BBIAEISIOMICIOCs JHITHIAMH-
Ha, KOJIMYECTBO KOTOPOTO COOTBETCTBYET crexuomeTpuu peakmun 3,08 T (93 %). Beinensrommiics quaTria-
MUH OBLI UACHTUGHUIMPOBAH B BUIC TMAPOXJIOPHAA TUATWIaAMHHA ¢ T. 1. 222 °C (cmpaB. JaHHBIC: T. IUL.
221 °C). CBOGORHBI AMITHIAMUH C T. KuM. 54-55 °C, n,/'=1,3894 MOJIYYHJIA HEUTpanu3anuen meaoybio
(crpaB. maHHBIe: T. KHIL 55,5 °C, ng’=1,3873). [Toay4eHHOE BELIECTBO OUMINATH MEPEKPHCTATIIH3AIICH U3
6ensona. Berxox mpoaykra cocrasui 1,6 T (80 %), T. ur. 193 °C.

Cunre3 2,4,6,8-rerpamernsion-2,4,6,8-rerpaazadunnkino|3.3.0.Jokran-3,7-nuona(rerpa-N-meTu-
goarauxoaypui) (III). A) Terpa-N-MeTHIONATTHUKOIYpHI MONyYaId NPH B3aMMOACHCTBUU TIIMKOIYpHIIA
¢ 40 %-HpIM BogHBIM pacTBOpoM (hopmanmna npu temmeparype 50 °C B npucyrctsun NaOH no ycranose-
Hus nokazatens pH 9-10 u nmepememmBanuu B TedeHue 2 4. [Ipu 3ToOM ¢ 10CTaTOYHO BBICOKUM BBIXOJIOM
(70 %) obpazyetcs 2,4,6,8-rerpameruinon-2,4,6,8-terpaazadurukino|3.3.0.]Jokran-3,7-11M0H (TETpaMETHIION-
TJIMKOJTYPHJT), KOTOPBIN BEIIEIISCTCS U3 PEAKIIMOHHOM Cpebl OTTOHKOM BOJIEI.

b) K cycnensun 28,4 r (0,2 monp) rmukonypuia u 80 r 40 %-Horo pactBopa Gopmansaernaa 1o0aBis-
mu 20 %-HbIll pacTBOp TMAPOKCHIA HAaTpHs A0 yCTaHOBJIeHMA mokaszaTtens pH 9-10, 3aTem peaknuoHHYIO
cMech BelIepkuBanu npu Temmneparype 50 °C u nepeMermnBany B TeueHue 2 4. VI3 pacTBopa BBIIEIHUIIHN TET-
pa-N-ruapoxcumernarmukonypui. Beixox 26,2 T (50 %), 1. mn. 136,5 °C, UK-cnextp (KBr), v, em™: 1718,31
(C=0), 3337,39 (OH). Cnextp SIMP 'H (JIMCO-d), 8, m.11.: 5,68 (N-CH), 4,8 (N-CH,), 4,93 (HO-CH,).

Cunre3 2,6-1u(N-mmyTuiaamuaomeruioiadocdaro)-2,4,6,8-rerpaazooununkio|3.3.0.|okran-3,7-1u-
ona (IV). K 3,77 r (0,0152 momb) TeTpastunanaMuiao-TpeT-oyruiadochura nodasmsim 6,0 r (0,0076 mMoib)
terpa-N-Metmwonriukoirypuiia B 500 M1 sTmnamnerara. PeakiimoHHYI0 cMeCh HarpeBaIH 10 TTOJTHOH OTTOHKH
BBIJICJIAIONICTOCS AUATUIAMUHA, KOJIMYECTBO KOTOPOTO COOTBETCTBYET cTexuoMeTpuu peakuuu 1 1 (93 %).
Brinensrornuiics qudTHiIaMAH OBIT MACHTH(HUITMPOBAH B BHUIE THAPOXIOPHIA JUITHIAMUHA ¢ T. L. 222 C
(cnpas. mannbie 221 °C). CBOOOIHBIN TUATHIAMUH TOTYIHIN HERTpATU3aMel menodbto, T. Kutl. 54—55 °C,
n,°=1,3894 (cnpas. manmsre: T. kum. 55,5 °C, n,=1,3873). [lonyueHHOE BEIIECTBO OUHIATH MEPEKPHCTAI-
nu3anueit u3 oensona. Beixon nponykra cocraBuin 2,6 T (80 %), 1. m. 168 °C.

Cunre3 2,6-mu(N-metuinxisopdocdaro)-4,8-xjaopmerni-2,4,6,8-rerpaazoounuxiao [3.3.0.Jokran-
3.7-quona (V). B tpexropnyio koily, cHaO)KEHHYI0O MEXaHHUECKOW MEIIAIKOM, TEpPMOMETPOM, 00paTHBIM
XOJIOAWIBHUKOM U KamleJIbHOH BOPOHKOH, momecTwin 8 r Terpa-N-metwionrmukonypuna (0,007 momnb) u
Hamwm cyxod rekcad. Oxmagmmm ganHyo cycreHsuio oT 0 mo 10 °C m moctenenHo npwmBamm 8,296 T
Tpexxiopuctoro dhocdopa (0,061 Moib). PeakiimoHHYIO CMECh HarpeBak B TCUCHHE yaca MPHU IepeMEIu-
BaHMH. Yepe3 yac, Mmocje TOro Kak TeMIepaTypa PeakLMOHHONW CMECH CTajla COOTBETCTBOBATH KOMHATHOM
TeMIlepaType, Hadajli HarpeBaHue Mpu nepeMermBanni. Peakumro nmpoBoaniu 70 9 10 TOITHOTO pacTBOpe-
HUS MOTyYEeHHOTO MPOIYKTa B TeKcaHe. bbUTo BBIIETIEHO KPUCTAJUIMYECKOE BEI[ECTBO XKEITOTO IBETA, T. T
KoToporo coctaBuia 240 °C.
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MoundyHKHOHAIABI ITHKOJIYPHJ TYBIHABLIAPHI CHHTE3I JK9He 3epTTeyi

Makanana jkaHa a3areTepolMKIACpIi CHHTE3/ey MAKCaThIMEH — TJIMKOJYPWI JKOHE OHBIH METHJIOJIIBI
TYBIHABUIAPBIHBIH OMIUKIAI OMCMOYEBMHAHBIH KBI3METI 3epTTeNl. AJFall peT TeTpasTHIIHAMHI-TPET-
OyTmIOCHUTTIH TINKOIYPHIMEH KalTa aMUATEY PEaKIUsCHl OTIll, TTTMKOIYpPHJI OpBIHOACHUIFaH IUITHII-
aMuI-TpeT-0yTHI(OCHUTTI any koHE peaKUMSHBIH OHTAHIIBI JKaFAainapsl TaHAaIABL. AJFam per Terpa-N-
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METHJIONTIUKOIYPUIAIH Sp Typii peareHTTepMeH (ocdomupieyi xyprizingi. bapibik xaHa cuHTe3/enreH
TJIMKOJIYPUJI TYBIHABUIAPBIHBIH KypbUIblckl SIMP 'H-, BC- xone * 1P-cneKTpnepMeH, VK-crekTpimMeH xoHe
(bU3MKa-XUMUSIIBIK TYPaKThUIBIPBIMEH aHBIKTAJI/IbI KOHE JIQJIEIACHI.

L.K. Salkeeva, Ye.K. Taishibekova, Ye.V. Minaeva, L.M. Sugralina,
B.K. Makin, T.S. Abaidil’din, A.V. Omasheva, F.E. Kumakov

Synthesis and research of polyfunctional derivatives of glycouril

Article deals with functuionalization of bicyclic bisurea, i.e glycoluril and its methylol derivatives for the
purpose of synthesis of novel azaheterocycles. For the first time transamidation of tetraethyldiamino-tert. -
butylphosphite by glycoluril with the formation of glucoluril substituted diethylamido-tert. -butylphosphite
was carried out; optimal conditions for reaction were chosen. Firstly phosphorylation of tetra-N-
methylolglycoluril by various reagents was carried on. The structure of all novel synthesized derivatives of
glycoluril was established and confirmed by NMR 'H-, '*C- u *'P spectra data and physical and chemical
constants.
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