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CuHTe3 TPUTAJIOTEeHNTHBIX coJjeii
THASOIUHANTIHPa300[4,3-d|nupuMuanaa 1 0cOGEHHOCTH
nx crnektpop dMP

([Ipedemasaeno waenom-xoppecnonderwmom HAH Yxpounw B. I1. Xuaet)

' nomowymic pearuun sasozenyuRAUIAUNY MU0SPUPos nupasoaoiq, 5-dnupusmudunos, codep-
HCOUGUT TPU QTNOME CEPY GAAUALHDLT priukas wat €20 BOAEE CAOHCHBE ZOMOAOZU, DHAL NOAY-
weHnt mpluzaaczeRudnne coaw nupazoac(s, 4-eff1,3lmuaaonol8, 2-a fnupusmudurua, codepscorye
PeruanHbil 30MECTMUMERD NPU ZEMEPOUUKAUNECKOM GITIOME O30T, HECYUEM TOAOHCUTLEAD-
unil sapad. Haotideno, wmo 6 cnewmpax AMP noayuerinms coedunenidi npoRsinemes oHuIo-
TPOHHOCTY CUZHAACE & RAPAT OPIMO- 1 MEMA-NPOIMOHOS U CEAZAHHMT ¢ HUMU CIMOMOE Y2aepodn
N-tpenuavnozo samecmumenn. Hpenoscerna zunomesa o mom, wmo npuwiurotl Hobawdowougures
& cnexmpar AMP anomeauti AGAALMCA NAPIMAZHUMHOE 663JelICMBUE GHUOHE HE MEZHUMHBE
A0PE PEHUADHOZO ZAMECTIUTNEAR, STOJAUEZ0 6 COCIMAE KATMUOHL,

[Ipofomskan AceAeT0BaHNe PEAKIHH TATONANAKIHIANNE THOIDUPOR THpa3oso[4,3-d|muprvuim-
Ha 4a-4b geftcTBHeM TanoreHoB (6poMa M ftofa), HAMH MOMYSeHbl TPHIMKINTECKHE CHCTEMEI
5a-5d, aHATOTHYHO OMMCAHHBIM B ¢TaThax |1, 2| (cxema 1):
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2. R—Br

5a-5d

R = H(da, 5a, bb), Me(4b, 5c, 5d)
Hal = Br(5a, 5c), I(5b, 5d)

[lpu nsy«ennm cnekTpos SMP cHETesHpOBAHHBIX cOIe00PASHBIX TeTEPOIHKINIECKHX CO8IH-
HEHHE 0Ka3a/10ch, 910 B cuekrpe AMP Ha anpax 'H coenumennit ba u 5b B pacteope IMCO-dg
He HaOMIOOAeTCd BHANMBIX AHOMAIMH, OJHAKO eClH M3MepHTh cuekTp B JIMCO-di ¢ mobap-
Koit 30% mo oobemy CsDe, BHI CHIHAJIOB aPOMATHYCCKHX OPOTOHOB OKA3LIBAEGTCH BEChMa, HE-
OXKHIAHHEBIM. B 00/acTH OOIVIONIEHHS apOMATHIeCKHX IPOTOHOB MOMKHO BHIETH CHIHAJLI [IATH
HESKBHBAJIEHTHBIX TPOTOHOB (heHMIBHOTO 3aMecThTend (puc. 1). Kak BUIHO W3 TPHBEIEHHOTO
PHCVHKS, CHTHAIBI opmo-TIpoToHos 2-H u 6-H dhernnapHOro saMecTHTEA AT OBA OJHOIPO-
TOHHBIX Ay0/eTa, XUMHYeCKHe CABHIM KOTOPRIX pazindarrced ga 0,07 M. 1., T.e. OHH ABIAHICH
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Puc. 1. @parment ciekrpa ~H coenunenust 5b B cmecu pacrBopuresteit JIMCO-dg — meiirepobeH301 B COOTHOTIIIE-
uum 2 : 1. TTokasana o61aCcTh MOTVIOMIEHUST APOMATUIECKUX IIPOTOHOB

aHn30XpPOHHbIMU. CUTHAIBI MEMA- U NAPG-TIPOTOHOB (PEHUIA HAIOT ABA TPUILIETA ¢ COOTHOIIE-
HUEeM WHTEeHCUBHOCTeH 2 : 1, KaK W clemayeT OKUAATh UCXOAd w3 (hopMysibl coeaunenns. CImHoO-
Basl CBA3b MEXKY CUTHAJaMu moaTBepxkaaerca ciuekrpom COSY-90. B cnekTpe mpoaykra 5b na
sapax 2C TakiKe IPOsBISIETCS AHN30XPOHHOCTD B IAPAX CUTHAIOB OPMO- U MEMA-yIIePOLHbIX
aToOMOB (heHUTbHOTO 3amecTuTesst. OcobeHHO HATIIHO 910 BuAHO B criekTpe APT, B KOTOpOM
MMEIOTCsl CUTHAJIBI TOJBKO [IPOTOHUPOBAHHBIX &TOMOB yruepozaa (puc. 2).

Kak ciemyer w3 crpykTypHOil popMysbl n3ydaeMoro coemnuenus (CM. cxemy 1), curHAIBI
B obsrtactu 125—135 M. . MOTYT OTBEYATH TOJBKO MPOTOHHPOBAHHBIM ATOMAM YTJIEPOIa (PEHWTIb-
HOTO 3amecTuTesisg. Keam Obl CUTHATIBI 0pMo- U MeMa-yIJIePOIHBIX ATOMOB UME/IN OINHAKOBDIE
xuMudeckue ¢aurd, To B cruekTpe APT momkubl ObLiu OBl OBITH BHIHBI TPU CHTHAJA apoMa-
TUYIECKUX aTOMOB YTJIepo/ia, MPUTIeM JiBa U3 HUX — C YABOEHHOI MWHTEHCHMBHOCTHIO. MexX a1y Tem
BUJHBI CUTHAJIBI IHSITH HEIKBUBAJIEHTHBIX apomarudeckux rpyrnn CH. Takum obpaszom, mosry-
YEeHHBIH CIIEKTP CBUAETETBCTBYET O TOM, UTO CHTHAJJIBI BCEX apPOMATUIECKUX aTOMOB YIVIEPOIA
deHNILHOTO 3aMeCTUTENsT AHN30XPOHHDI.

Cuekrpol fAIMP npoxykros 5a u 5b, KoTopble OTJINYAIOTCS TOJBKO BHIOM AHHOHA, [PaKTH-
vecKu HepazaudauMbl. OTCIOIA CIeIyeT, ITO 3aMeHa TPUHOANI-aHWOHA Ha TPUOPOMUI-aHUOH He
BJIUSIET HA XUMUIECKHE CABATY MATHUTHBIX siep (DEHMIBHOTO 3aMECTHTEIs.

s coennuennit 5¢ m 5d, KOTOpbIe OTIUYAIOTCS OT MPEABIAYIIUX HAJUYNEM METUJIbHON
IPYIIILI B HOJOXKEHUN 5 TeTepOIUKINIecKOll cucteMbl, B cMecu pacrsopuresneit JIMCO-dg —
CgDg B coormomernnn 1 : 2 Takike HaOIIOIAETCS AHU30XPOHHOCTH CUTHAJOB BCEX MATHUTHBIX
anep dennna (puc. 3, cm. 5d).

Oco6o mHTepecHO siBsieTCst 06IacTb MOTJIONIEHUsT apOMATHIECKAX IIPOTOHOB. B Hanbosee
caabom noste (npu 8,04 M. 11.) B crieKTpe HABJIIOaeTCs OJHOPOTOHHBI ybier. Vlcxomst u3 cTpyK-
TYPHOU (POPMYIIBI YKA3aHHOTO COEINHEHN, ITOT AyOJIeT MOXKET IIPUHAIIEKATH TOJIBKO CUTHAY
nporona 2'-H denmra. B Heckombko Gosee cumbHOM T071e (1Ipm 7,84 M. 1), B CIEKTpe IIPHCYT-
CTBYeT eIlle OIHH Ay0JeT, COOTBETCTBYONHH curnaay nporona 6-H. ITpu 7,78 M. 1. MOKHO pas-
JMYATH TPUILIET ¢ WHTeHCHBHOCTHIO 1H, KoTopsri mpumagmesxut curaanxy nporona 3'-H. Ilpu
7,73 M. 7. B cneKkTpe BuaeH Myabruiier nporonos 4-H u 5-H. Orciona ciaemayer, 9To cuTHAJIBI
0pMO-TIPOTOHOB (DEHMIIBHOTO 3aMECTHUTEJIsT HADIIOIAIOTCS B CIEKTPE OTASIbHO U BUIHBLI B BUJIE
IBYX TyOJIETOB.
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HO,ZLTBep}K,ZLeHI/Ie OTHECEHU CUTHAJIOB MOXKHO MMOJIYYUTDL N3 9KCIIEPUMEHTOB 110 TOMOAJECPDHOMY
apderry Osepxayzepa (cxema 2):

1,6%

i,gi 2,32
CH

7,69

7,72

7,72

JlaHHbBIE SKCIIEPUMEHTHI TO3BOJISIOT BBISBUTH TPOCTPAHCTBEHHYIO OJIH30CTH TPOTOHOB B MO-
JIEKyJie U ODHADPYKUThH HAJIMYKME JHHAMHYECKUX MpoIeccoB. llpejcrapisger MHTEPEC CHUXKEHUE
HHTEHCHBHOCTH 1ybiera nporona 6'-H ¢ xuMudeckuM ¢asuroM 7,84 M. JI. IIpH HACBIIEHUH CHIHA-
J1a, MPOTOHA, 2'—H7 HMEIOIIEro XUMHUYeCKuit capur 8,05 M. 1. DTO CBUAETEIBCTBYET O J0CTATOTHO
OOMBIION BEPOATHOCTH IIOBOPOTa (PEHIILHOIO 3aMeCTUTe s 33 BpeMs obsyuenns curnana 2'-H,
KOTOPOE B YCIOBUAX IKCIEPUMEHTa COCTABIANO 4 C.

B yriepoanom crektpe coenubennsi 5d TaKxKe BHJIHA aHU30XPOHHOCTH OPMO- U MEMA-ATO-
MOB yriieposa dheHuIbHOro 3amectuTens. Tak, Huke (cxema 3) MPUBEICHBI CIIEKTPOCKOTTMIECKIE
nmapaMeTphl, HaliJeHHble U3 CIEeKTPa 130 Ges pasBs3KK OT 1poToHOB. CHUTHAJ aToOMa YIJIEpOo/a
3a He BUIEH W3-3a CUABHOTO ymupenus. Psa curHanzoB XoTd W 3aMeTeH B CHEKTPE, OIHAKO WX
MYJIBTHIIETHAS CTPYKTYPA OKA3bIBACTCH HEpazjinuumMoil, 3a uckimodyenunem KCCB uepes omny
XUMHUYECKYIO CBsi3b. lloaromy Ha cxeme 3 nokaszanwl Tosibko Te KCCB, koropbie yaaercs omnpe-
JEeIUTh C JOCTATOYHON TOYHOCTBIO:

14,80 k8, J=154 T
12,90 =, J=155 I' CH,
5
4

ICH,
22,51 k, T=130 I'n 42,69 7, J=151 Iy
HC 78,27 6
N 5o,
73] 169,44 ¢
128,66 m, J=163 I'y,
9

8N.136,56
131,06 1, J=164 T

O 132,22 g1, J=159 I'm, J=7 I'n
131,06 n, J=164 I'y,
128,77 1, J=163 I'n

Becbma UHTEPECHLIM dBJAETCs BOIIPOC O TOM, IMOYEMY B MCCJAECAOBAHHLIX HAMW COCAMHEHUAX
BpalieHue (beHI/IJ'H)HOFO pajiukaJja 3aTPYAHEHO HaCTOJLKO, YTO B CIIEKTPaX IIPOABIAETCA aHU-
30XPOHHOCTL CHUTHAJJIOB 0Opmo- U Mema-ITpOTOHOB U CBA3aHHLIX C HUMHU aTOMOB YIJIEPOIa. Us
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Puc. 4. [llapocrep:xHeBast Momes b MOEKyY b 5d, mocTpoerHast ¢ momoinbio nmporpammbl HYPERCHEM meTomom
MOJTIEKYJTSIPHON MEXaHUKU

JIUTEPATYPHl U3BECTHO, TITO OOBIYHO s (DEHUJIBHOTO paanKasa Takne 3(h@eKThl He HabJIIo-
narorest [3-5.

EnwrcrBenubiM HhaKTOPOM, KOTOPBIA OTIHYAET W3YUEHHBIE MOJEKYAbI OT MHOTHX JIPYTHX
[IPOCTPAHCTBEHHO-3ATPYIHEHHBIX COeUHEH NI, COmepKaIuX (DEHUTBHDBIN 3aMECTUTE b, SBIIETCS
HaJIUYIMe B HUX OOBEMUCTOTO AHUOHA, UMEIOIIEro NOHHYIO CBSI3b C T€TEPOIUKINIECKIM aTOMOM
a30Ta, HECYIINM IIOJIOKUTETbHBIN 3apsn. BeposaTHee BCero, MMEHHO JIOKAJMU3AINS AHUOHA, €T0
pasMepbl U MArHUTHAS AHU30TPOIHS ITPUBOAAT K CYIIECTBEHHOMY 3aTPY/IHEHUIO MOJIEKYIIPHOTO
apmkennst pernaa. OObeMUCTBIN AHUOH JIOKAJTU3YETCST BO3JIE TETEPOTTMKINIECKOTO aTOMa a30Ta,
HECYIIEro TIOJOKUTEIbHBIN 3apsIJ, 00pa3ys TeCHYI0 HOHHYIO napy. CyIiecTBOBaHUE TAKOW MOH-
HOH TIApbI, ¢ OIHON CTOPOHBI, ODYCAABINBACT 3aTOPMOKEHHOE Bpalnenue (heHumIa, a ¢ Apyroi —
BBI3BIBAET MapaMarHUTHBIE CMEIeHUs CUTHAJIOB, PACIOJIOKEHHBIX BOJu3N annoHa. lawwas cu-
TYaIUs TPOUJIIIOCTPUPOBAHA B BUJE NMAPOCTEPYKHEBON Mojean puc. 4, u3 KOTOPOTO BUIAHO, ITO
B CIytae, eCJIN MOJOKUTEIbHBIN 3aPs] B KATHOHE N3YTAeMON MOJEKY/IbI JIOKAJU30BAH HA aTOME
azora N-8, To annon I; cozmaer JOCTATOIHO OOIBINNE MPENATCTBHA [ BpalleHns (PeHnIbHOTO
3aMECTUTE ST BOKPYT €r0 XUMUYIECKOH CBA3M C TeTEPOIUKINICCKIM SAPOM.

DkcrnepuMeHTaJIbHAsA 4acTh. CHHTE3 IEIeBBIX COEINHEHUN OCYIIEeCTBIEH TI0 METOIUKAM,
onmcaHHbIM B paborax |1, 2, 6]. MaenTudukanys 10JyIeHHBIX COSAUHEHUN OCYIIECTBIISIIACH
C IOMOIIbIO m3MepeHus ciekTpor AMP na gapax 'H u 13C, MaCC-CIIEKTPOB U 3JIEMEHTHOTO
AHAJTU3A.

Cruexkrpol AMP uzmepenst ua crekrpomerpe Mercury-400 cdupmer “Varian” ¢ paboueit wac-
toroit jyig nporonor 400 MI'n, a mra sjep B¢
orrocurenbao TMC (BHyTpeHHUI cTanAapT). DKCIEPUMEHTHI 110 roMosigepaomy A0 ocymecTs-
JISTHCH MeTOZIOM pas3uocTHOl ciiekTpockonun AMP. [Tpu sToM BpeMst HACBHIIEHNUST TIOIABIIEMOTO

— 100 MI'n. XumMwveckne CABUTH U3MeEPEHBI

curHaJia cocTaBsiyio 4 ¢. B kadecTBe craHmapTa HHTeHCHBHOCTH TUKOB D0 ciy:kuio najeHue
MHTEHCUBHOCTH HogaBagemMoro curiajia. Cranekrpbl COSY-90 usMepsinch B CIEKTPAIBHOM JIHa-
mazone 6 kI'm, KonmudecTBO HHKpeMeHTOB — 128. Pemakcammonubrii npomMexxyTok — 1 ¢. Pazmep
Marpuibl JaHHbIX 2048 X 2048. Anoauszamnus IPOU3BOAKIACH C HOMOIILIO (DYHKIUNA KOJIOKOJIA.

Taxkum oOpa3oM, W3 BBHIECKA3ZAHHOTO CJAEAyeT, UTO B TPUNUKIUIECKUX TUA3OJTHHOIIM-
paszosio[4,3-d|nupumuuEnii  TpurajIoreHuIaX OOHAPYKEHA AHM30XPOHHOCTh curHaioB SIMP
0pMmo- 1 MEMA-TIPOTOHOB W aTOMOB yryepoaa N-(eHmIBHOTO 3aMeCTUTE s, 0OYCIOBIEHHAST 3a-
TOPMOXKEHHBIM BpamenneM ¢ermaa. [lokazano, 9o HanboabIee BAWSHNAE HA CIEKTPHI OKA3bI-
BaeT MPUPOIA UCIOJB3YEMOTO PACTBOPUTEI.
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Cunres TpurajoreHigaux cosieii riazosiuifinipazosnol4,3-d|oipumianmny
Ta ocobsimBocTi ix cnekTpis AMP

3a donomoz010 pearuii zanroczenuuraisauii mioemepie nipazonofs,3-dinipumiounis, wo micmamo
NPU GMOMI CIPKU AALALHUT padukan abo 1020 0iavW CKAGOHT 20MOA02U, OYAU OMPUMAHT MPULG-
A02eriONT coat nipasoao[3,4-el[1,3]miazonol3, 2-alnipumiounite, axi micmsamo derniavruti samicrur
NPU 2EMEPOUURAIHOMY GMOMI A30MY, UL HEce No3uUMueHUl 3apad. 3nalideno, o 6 cnexmpar
SAMP ompumaHux cnosys npoAGAAEMbCA GHIS0OTPOHHICG CUZHAAG Y NAPAT 0PMOo- T MEMa-NPo-
MOHIE Ma 36 AZGHUL 3 HUMU AMOMIE 8Yyercuto N-peniivhozo samichukra. 3anpononosaro 2inomesy
npo Me, WO NPUHUHON GHOMANMT, AKI cnocmepizaromoves 6 cnexmpax SIMP, € napamazrimua 0is
AHIOHG HA MOG2HIMMHT AODG PEHINLHO20 3AMICHUKG, W0 8L00UMb 00 CKAAOY KAMIOHA.

0.V. Svalyavin, M. I. Svalyavin, A. G. Balya, M. Yu. Onis’ko, | A. V. Turov],

V. G. Lendel

The synthesis of thiazolopyrazolo[4,3-d]|pyrimidine trihalogenides and
anomalies of their NMR spectra

By the halogenic cyclization reaction of the thioesters of pyrazolo[4,3-d[pyrimidines, which contains
allylic radical or its more complete homologs at the sulfur atom, trihalogenic pyrazolo[3,4-¢ef[1,3]thi-
azolo[3,2-afpyrimidine salts have been synthesized. It is discovered that, in the NMR spectra of the
obtained compounds, anisochronism of the signals in pairs of ortho- and meta-protons and related
carbon atoms of phenyl substituent is observed. The hypothesis is stated that the reason for the
observed anomalies of NMR spectra is the magnetically anisotropic action of the anion on the
phenyl substituent atoms of the cation.
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