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Pa3zpaboTaH HOBBIII MeTOA MOJIyYeHUs] MPOU3BOIHBIX K.1030-1€KaOOPATHOTO aHMOHA C MEHIAHTHBIMU
(GYHKUIMOHAIBHBIMU TPYIIIaMH, 3aKII0YAIOIINICSI BO B3aUMOACUCTBUN 1,4-TMOKCAHOBOTO, TETParuapo-
MUPAHOBOIO U TETparuapo@ypaHOBOro MpOU3BOIHBIX aHMOHA [BloHlo]z_ ¢ C-, O-, S- u F-nykneoduib-
HBIMU peareHTaMu (IMaHUIOM Kalusl, TUAPOKCUIOM KaJlusl, alleTaTOM HaTpusl, TUAPOCYIbL(PUIOM Kalus,
TUOLIMAHATOM Kalusl, THOCYIb(haToOM HaTpus U (DTOPUAOM KaJIMsI) B YCIOBUSIX MEXaHOXUMUYECKOTO CUH-
te3a. [lokazaHo, 9YTO maHHBIE peaKIINU IIPOTEKAIOT Yepe3 PACKPBITHE IK30ITOIMIIPUICCKIX 3aMEeCTUTEIICH
OKCOHHEBOTO TUIIA U TIPUBOAAT K 00pa30BaHMIO K.1030-1eKabopaToB ¢ cooTBeTcTByIommMu C-, O-, S- u
Hal-dyaknunonanbHeIMU TpymIraMu. Pa3zpaboTaHHBIM MeTOH MO3BOJISIET CMHTE3MPOBATh IPOU3BOIHBIC
aHuoHa [B o H 10]2_ C MEHJAHTHBIMU IPYIIIAMU Pa3IMYHOTO CTPOCHMUSI 32 MaJIoe BpeMs U 6e3 IIpUMEHEeHUSI
arpOTOHHBIX MOJSIPHBIX PACTBOPUTEJNICH, YTO 3HAYUTEIHHO OOJIerdaeT IIPOLIECC BBIICICHUS IPOIYKTOB.
[TonyyeHHBIC K/1030-1€KA00OPAThI 32 CUET HAJTUUUS IOHOPHBIX LIEHTPOB Pa3JIMYHOTO THUIA MOTYT ObITh UC-
MOJIb30BaHbI B KAYECTBE ITOJIMICHTATHBIX JIMTAHAOB IS ITOTYISHHST KOMIUIEKCHBIX COSIMHEHMI d-3JIEMEHTOB.
Takke CMHTE3UPOBAHHbBIC COSAMHEHUSI MOTYT OBITh TIAT(OPMOIL JUISl najbHEeIeit (PyHKIMOHAIN3alMY 3a
CUET peaKIIMOHHOI CITOCOOHOCTH IPUCOSNMHEHHBIX IEHIAHTHBIX TpyiIl. [lorydeHHbIe IIpON3BONHEBIC aHMOHA
[B,oH o>~ 6bL1H MccenoBaHbl MeTonaMu dMeMeHTHoro aHanmusa, UK-, 1B, °C, 'H AMP-cnektpockonuu u
ESI macc-cnextpomerpun. Ctpoenue coenunenus Cs,[B;HyO(CH,),0(CH,),SCN] onpexneneHo ¢ momo-
misio Mmetona PCA.

Karouesvie cioea: MexaHOXUMHWUYECKUI CUHTE3, KJIaCTePHBIE aHUOHBI 00pa, K2030-1eKabopaTHBIN aHWUOH,
PACKPBITHE IMKJINIECKOTO 3aMECTUTEIs, K1030-1eKabopaThl ¢ TIEHIAHTHOU (PYHKIIMOHAIBHOMN TPYIIION,
0B_HeitTpoHo3axBaTHAs Teparust

DOI: 10.31857/S0044457X22602243, EDN: UETDTF

BBEAJEHUWE

[Monusapuyeckre aHUOHBI Ka030-tuna [B,H, >~
(n = 6—12) npuBIeKalOT UHTEPEC MCCIIeAOoBaTeEi
KaK IIOJIHOCThIO HEOpraHM4YeCKUe KJIacTephl, XapaK-
TEPUBYIOLIUECS BbICOKOW YCTOWYMBOCTBIO K Jeli-
CTBUIO BBICOKUX TEMIIEpaTyp W OKUCIUTEJIEH, Tpu
5TOM OTHOCHUTEJILHO JIETKO IToABepraioninecs (pyHK-
LUOHAIM3ALMU 32 CYET 3aMEILEHUS SK30MOJIUIAPU--

KOMMO3UILIMOHHBIX MaTepHUaJioB, MaTepUaloOB OJs
IEKTPOHHOM TEXHUKH U T.O. [4—8]. OmHuM U3 ca-
MBIX MTHTEPECHBIX N aKTYaJIbHBIX IPECACTABIACTCA Ha-
MpaBjeHUe MO MCIOJb30BAaHUIO TTPOU3BOIHBIX KJla-
CTEPHBIX aHMOHOB 6opa B MEAULIMHE, B TOM YUCJIE
B CUHTE3€ COCOAVMHEHWI I OTUAarHOCTUKU U Heil-
TPOHO3aXBAaTHOM TEpanuu 3JI0KAa4YeCTBEHHBIX OITy-
xoneit ('YB-NCT) [9—11]. IIpenapaTel Ha OCHOBE

YeCKMX aTOMOB BOJOpPOJA Ha pasiInuyHble (hyHKIINO-
HajbHbIe Tpymisl [1—3]. CoequHeHNsI Ha OCHOBE Hau-
GoJiee U3BECTHBIX K2030-60paTHBIX aHUOHOB B H (]~
u [B,H ,]*~ mepcrieKTUBHBI Il TPUMEHEHUS B pa3-
JIMYHBIX 00JIaCTSIX HAayKW M TEXHUKM, HAIllpUMep, B
CO3JaHUU CUCTEM JIJISI XpPAHEHUSI SHEPTUU, JIETKUX
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KJIACTEpHBIX aHMOHOB O0opa M KapOOpPaHOB ITPOSIBIISI-
I0T TaMETOLUIHYI0 U OaKTepULIMAHYIO aKTUBHOCTH
[12, 13], o6mamaloT npOoTUBOMUKPOOHKIM [14] 1 mpo-
TUBOBUPYCHBIM [15—17] nmeiictBueM. B cBs13u ¢ aTum
TMOMCK HOBBIX METOAOB (DYHKIIMOHAIU3AIMY aHUOHOB
[B,oH o>~ u [B,,H,]*~ sBAsieTcs akTyanbHOI 3amadeii.
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JJ1st KOHCTpYUPOBAHUSI MPOU3BOIHBIX K.21030-00-
paTHBIX aHMOHOB C 3aJJaHHBIMU 3JIEKTPOHHBIM 1 I'€0-
METPUYECKUM CTPOEHMEM U CBOMCTBAMU MOXKET
MMPUMEHSITHCSI HECKOJBKO TOAXOMOB, BKITIOYAIOIINX
MeTOObI MPSIMOI (PYHKIIMOHAIM3AIMU OOPHOTO KJIa-
cTepa, a TakKe MOIUGUKALMIO YKe BBEIEHHbBIX (DYHK-
LIMOHAJBHBIX Tpyrm. OgHUM U3 Hanbojiee yIOOHBIX
METONOB MNPSAMON (YHKUMOHAIM3ALUN KA030-1¢e-
KaboOpaTHOTO U K.1030-104eKabopaTHOTO aHMOHOB
SIBJISIETCS 3aMellleHUe SK30ITOJIM3APUIECKIX aTOMOB
BOAOpOAA HAa pa3HOOOpa3HbIe (PYHKIIMOHAJIBHBIEC TPYII-
MBI, IIPOTEKAIOIIee MO MEXaHM3MY 3JIEKTPO(PUIIb-
HO-MHAYLIMPYEMOTro HyKJIeOMUIbHOTO 3aMeIeHUS
(electrophilic-induced nucleophilic substitution, EINS)
[18—24]. Takoii momxon gaeT 0OJIbIINE BO3MOXHOCTU
IJIsl AU3aifHa OOIIMPHOIO Kpyra k.1030-00paToB, CO-
JIepxKallux dK3oroansapudeckue cBsazu B—O, B—N,
B—S, B—C u 1.1. ®yHKIIMOHAIU3aUS yXKE BBESICH-
HBIX 3aMeCTUTelIeil MO3BOJISIeT KapANHAJIBHO paCIliy-
PUTH KPYr CUHTE3UPYEeMbIX NPOU3BOAHBIX. Hampu-
Mep, B IIOC/IeHEee BpeMsl HaOupaeT MOMyJISIpPHOCTh
MOIXOM, CBSI3aHHBINA ¢ MOOUMUKALIMEH TUOJBHBIX U
HUTPWIBHBIX TPYMIT B COOTBETCTBYIOIIUX TTPOU3BO/I-
HbIX aHMOHOB [BoH 1>~ u [B,H ,]?~ [25—32]. 3ame-
LIEHHbIE K/1030-00paThl MEPCIEKTUBHELI U B KOOPAY-
HALIMOHHOM XUMUM d-3JIEMEHTOB B POJIU IMOJIUICH-
TaTHBIX JIUTAHAOB 3a CUET HAJIWYMUS HECKOJIBKUX
cneluYecKx JOHOPHBIX HEHTPOB [33—36].

HemnocpencTBeHHass 61130CcTh OOPHOTO KJlacTepa
4acTO HaKJIaIbIBaeT OIpele/IeHHYIO cIielnuKy Ha
PEaKIIMOHHYIO CIIOCOOHOCTh 3K30IIOJIMIIPUIECKUX
3aMmectutesieil. [1o3ToMy oavH U3 BackKHEUIITNX METO-
JI0B (DYHKIIMOHAIN3aU1 KJIaCTEPHBIX aHMOHOB O0opa
CBsI3aH C IIOJIyYeHHMEM IIPOM3BOMHBIX, COMEPIKAIIMX
TeHAaHTHbIE (DYHKIMOHAJIbHBIE TPYIIbI, 000CO0-
JIEHHbIE OT OOPHOTO ITOJIU3ApPA CIIEMCEPHOMI 1IECIIbIO.
Takue npousBogHbIE YIOOHO IIOIy4YaTh 32 CYET IBYX-
STamHOM (PyHKUMOHAIU3aUUK aHUOHOB [BH,o]>,
KOTOpasi BKJIIOYAeT B Ce0s1 3aMeIlleHNe K300~
PUYECKUX aTOMOB BOJOPOJIa Ha MOJIEKYJIbl LIMKJIUYE-
CKUX IPOCTHIX 3(PUPOB C ITOCIEAYIONINM B3aUMOIeii-
CTBHEM OOPA3YIONINXCS TIPOIYKTOB C HYKJIICO(MMITbHBI-
MU peareHTamu. B Xxome BTOpOro 3Tara IpouCXOAUT
PaCKpBITHE TIPUCOSAMHEHHBIX IIMKINISCKIX 3aMECTH-
TeJIeit OKCOHMEBOTO TUITa C 00pa30BaHUEM K2030-00pa-
TOB C MMEHAaHTHBIMU (DYHKLIMOHAJIbHBIMU TPYyTIIIaMu.
JaHHBIM MoAXod MO3BOJISIET MCIIOIL30BaTh OOIIMP-
HBI KPYT HYKJI€O(UJIBHBIX PEAareHTOB C JOHOPHBIMU
aromamu C-, N-, O-, S- u T.1., B TOM 4mcJie OMOJI0-
rMYecKu akTUBHBIX [37—49]. DTO nMpeumyiiecTBo B
COBOKYMHOCTH C PeTyJIMpPOBaHMEM THUIIa BBEAEHHOIO
LIMKJIMYECKOTO 3aMECTUTEIIS 1aeT BOBMOXHOCTb CUHTE-
3UPOBATH K1030-00paThI C 3aJaHHBIM CTPOSHUEM CIICHi-
CEpHOM LIeTIM ¥ MEHAAHTHOM TPYIIIIbI.

OIHMM 13 HEJOCTAaTKOB JAHHOIO IIOAXO1a SIBJIsI-
eTCsl yacTass HeoO0X0IMMOCTh UCIOJb30BaHUS arpo-
TOHHDBIX ITOJIAPHBIX paCTBOpI/ITCJICﬁ, B TOM YUCJIC BbI-
COKOKMITAIIHNX, YTO IIPUBOIUT K 3HAYUTCIIbHBIM TPY-
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Jo3aTpaTaM B XOJ¢ BbIIEJeHUST TponykKToB. boee
TOTO, HEKOTOPHIE peaKI, ITPOTeKaloNINe B JaHHBIX
YCJIOBUSIX, MOTYT IPUBOAUTH K J€CTPYKILIMU K30MO0-
JI3OPUYIECKOTO 3aMecTuTelrsT [43]. DTm HIOAaHCH B
COBOKYITHOCTH C OTHOCUTEJIbHO OOJIBLIINM BpeMEeHEM
MPOTEKAaHUS peaknii (MHOIIa OHO MOXKET JOCTUTATh
HECKOJIBKMX YacoB) AeIal0T He0OX0IMMOIi pa3paboT-
Ky HOBBIX IMOJIXOJOB K PACKPBITUIO INKINYESCKUX OK-
COHMEBBIX 3aMECTUTEJICI B COOTBETCTBYIOIINUX IIPO-
WU3BOIHBIX K/1030-00paTHBIX aHUOHOB.

B nmannoit paboTe pa3paboTaH HOBBIM METOI MO-
JIy4eHMsI TIPOU3BOIHBIX K/1030-1€Ka0OPaTHOTO aHUO-
Ha C TIeHIaHTHLBIMU (YHKLIMOHAIBHBIMU IPYNIaMU,
3aKJIIOYAIOIINIICSI BO B3aUMOACUCTBUM TETParuapO-
¢dypaHOBOTO, TETPArUAPOITMPAHOBOTO U 1,4-1MoKCca-
HOBOTO ITPOU3BOAHBIX aHroHa [B, H,]*~ ¢ C-, O-, S-
n Hal-nykneodpunbHbeIMM peareHTaMu (LIMaHUIOM
KaJIvsl, TUAPOKCUIOM KaJlvsl, alleTaTOM HaTpUsl, TU]I-
pocyiabduIoM Kajaus, TUOLMAHATOM Kajus, THO-
cynbdaToM HaTpus U GTOPUIOM KaJIMsI) B YCIOBUSIX
MEXaHOXMMUYECKOTO CUHTe3a. JlaHHBI cIToco0 sIB-
JISIETCS. MTMHAMMYHO Pa3BUBAIOIIMMCS METOIOM IIO-
JIydeHMsI HEOPraHU4YECKNUX 1 KOOPAMHAIIMOHHBIX CO-
eIUHEHUIT 0e3 HCIOoNb30BaHUS “MOKpOil XuMum”
[50—52]. Ha maHHBIIT MOMEHT TIpUMEpPHI TIPUMEHE-
HUSI 3TOr0 MOoAXoAa B XMMUM OOPOBOAOPOIOB U Kjla-
CTEepHBIX aHMOHOB 00pa JOCTATOYHO PEAKU W OIpaHM-
YMBAIOTCS CHHTE30M KOMILIEKCHBIX TMAPUIOB [53—55],
IIPOM3BOIHBIX KapOoopaHoB [56—58], MeTaysto60paHoB
[59, 60], TTIpOM3BOAHBIX KJIACTEPHBIX aHMOHOB Oopa
[61] 1 KOMIJIEKCHBIX COEIUHEHWIT HAa X OCHOBE [62].

OKCITEPUMEHTAJIbBHAA YACTDb

Marepuanbi. [2-(1-(1,4-nuokcaHuii))|HoHa-
TUAPO-KA030-IeKabopaT TeTpadbyTuiaMMoHus (n-
Bu,N)[2-B,,H,O(CH,),0], [2-(1-(TeTparuaponupa-
HUIi1)) |HOHAaruapo-K.4030-neKabopar TeTpadbyTujiam-
MoHus (n-Bu,N)[2-B,(HyO(CH,);] u [2-(1-(TeTpa-
ruapodypaHuii)) |HOHaruapo-K.1030-aAeKadbopaTr TeT-
padyrunammonus (n-Buy,N)[2-B,;HyO(CH,),] 6bu1n
CUHTE3MPOBaHbI MO pa3paboTaHHOI paHee METOIUKE
[63]. CoenmHenus 1,4-n1MoKCcaH, TETparuapoImpaH u
terparuapodypaH oduiaaIu coracHo [64]. Tuapo-
cynbdua Kajausl Iojydaiu comtacHo [65]. Llnanun
Kamus (98%, Aldrich), rungpokcun Kanus (X. 9., XUM-
Men), auerat Hatpug (99%, Aldrich), TmoraHar Ka-
s (99%, Aldrich), tnocynbdar Harpus (99%, Al-
drich), dTopun kamus (99%, Aldrich), MeTtaHon
(99.9%, Aldrich), dropun uesus (99%, Aldrich) uc-
MMOJIb30BAIN 0€3 JOMOJIHUTEILHON OYMCTKU.

HK-cnekTpsl coenuueHuii 3anucbiBaiu Ha UK-Dy-
pbe-criekTpomerpe MHOPPAJIIOM ®T-02 B obma-
ctu 400—4000 cm~!. O6Gpa3Lbl TOTOBWIN B BUIE Ta0-
JIETOK U3 cMecU uccienyemoro coenrHenus u KBr. 'H,
1B, 3C IMP-cneKTpbl pACTBOPOB UCCJIELYEMBIX BE-
mects B D,0O 3anuckiBaniu Ha AMP-cnektpomerpe
Bruker DPX-300 Ha gactorax 300.3, 96.32 1 75.49 MI1x
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COOTBETCTBEHHO C BHYTPEHHEW cTabujiM3aluein mo
JIEeUTEpuIO.

Macc-cneKTpsl 3alMCHIBAJI C HMCIOJIb30BaHUEM
yeTbIipexkaHajabHoro Hacoca Agilent 1200 (GI1311A) u
TPOMHOIO KBaApyMOJIBHOTO Macc-criekTpomerpa TSQ
Quantum Access MAX.

DJjIeMEHTHBII aHAJIM3 Ha OOp MPOBOIMIN Ha Macc-
CHEKTPOMETPE C MHAYKTUBHO CBI3aHHOM IIa3Moii
ELAN DRC-e¢ PerkinElmer. Conep:kanmne yriepona,
BOIOpOZa U a30Ta B 00pa3lax onpenessyii Ha 3JIeMEeHT-
HoM CHNS-anam3arope Eurovector “EuroEA 30007

PCA. Kpucramisl Cs,[B,;,HyO(CH,),0(CH,),SCN]
OBbLIM MOJIy4YeHbl U30TEPMUYESCKUM yIllapuBaHUEM
pacTBOopa coeluMHeHus1 B MeTaHoje. HabGop au-
GpaklMOHHBIX OTpaXxeHui A KPUCTAJJIOB
Cs,[B,(HyO(CH,),0(CH,),SCN] nonyyeH B LleHTpe
KoJuieKTuBHOrO 1oyib3oBanuss MOHX PAH Ha aBTo-
MmatudeckoM audpaxkromerpe Bruker APEX2 CCD
(AMoK,,, rpacduTOBBIII MOHOXPOMATOD, (—O-CKAHMU-
poBanue). CTpyKTypbI paciiipoBaHbI IIPSIMbIM METO-
JIOM C MOCJIEAYIOLINM Pacye€TOM Pa3HOCTHBIX CUHTE30B
®dypbe. Bce HeBOmopomHBIE aTOMBI YTOUHEHBI B
aHU30TPOITHOM TpubAMXeHUU. Bce aToMbl BOIO-
pona B Cs,[B,,H,O(CH,),0(CH,),SCN] yTouyHe-
HBI IO MOJEAU “Hae3qHUKa” ¢ TEMJOBBIMU Iapa-
metpamu U,,, = 1.2 U,,, (U,,,) COOTBETCTBYIOLLETO HE-
BOJOPOTHOIO aToMa.

ITpu c6ope u 06paboTKe MaccruBa OTPaKEHUIA UC-
noJib3oBaiu nmporpaMmbl APEX2, SAINT u SADABS
[66—68]. CTpykTypa pacimdpoBaHa U YTOYHEHA C
ITOMOIIIBIO TTporpaMm Komiuiekca OLEX2 [69].

OcHOBHBIE KpHCTaJTOrpadIecKre TaHHbIE, T1a-
paMeTphl 9KCIIEpUMEHTA U XapaKTePUCTUKU yTOUHE-
HUSI CTPYKTYpPbI NIPUBEAEHBI B TA0. 1.

Kpucramnorpadpuyeckne faHHBIC NJSIIOHMPOBA-
Hbl B KeMOpumkckoM 60aHKe CTPYKTYPHBIX JaHHBIX
(CCDC Ne 2205579).

O60mas meroauka cuHTe3a. Haecku 0.45 1
(1.0 mmonb) (BuyN)[2-B,H,O(CH,),0], 0.45 r
(1.0 mmons) (BuyN)[2-B,(HiO(CH,)s] unu 0.45 1
(1.0 mmonpb) (BuyN)[2-B,\HyO(CH,),] u 1.2 Mmoib
cou — HykJeodunsHoro peareHra (78 Mr KCN, 67 mr
KOH, 98 mr CH;COONa, 86 mr KSH, 116 mr KSCN,
190 mr Na,S,0;, 70 mr KF) TiiatensHo nepemeiiu-
BaJIu, epeChITai B CTaKaH JJIsI [IOMOoJia B aTMOc(de-
pe aproHa u 100aBJIsSIIA CTaJIbHbIE Pa3MOJIbHbIC 111a-
pbL. Jlajgee MPOBOOMIM MEXaHOXUMHYECKYID O0Opa-
00TKy Ha BUOpamoHHoi MenbHuUIIe Retsch MM 400
npu 25 It B Teuenue 30 muH. ITocne oxnaxmeHus
cTakaHa JO KOMHATHOI TeMIlepaTyphl ero OTKPhIBa-
JIY, K TIOJTydeHHO# cMecu 1ooaBnsuin 10 M1 MeTaHoIa
U TIpU HEOOXOAMMOCTH OT(MUILTPOBLIBAIM BbINAB-
muii ocagok. K monydeHHOMY GUIBTpaTy 10OABISLIN
1.1 ma 2 M pacTtBOopa ¢Topuma 1e3usi B METaHOJIE
(1.7 M1 B clty4ae IIpOAYyKTa peaKlMU ¢ TUOCYIbdaToM
HaTpusi). BelmaBimii 6eblii 0cagoK OT(OUIBTPOBHI-
BaJId, TIepEeKPUCTAJUIM30BbIBAIN U3 CMECHU BOJa—Me-

MATBEEB u ap.

Ta6muna 1. OcHOBHBIE KpUCTaIorpadruueckue TaHHbIE,
rmapamMeTpbl 3KCIIEpUMEHTAa W YTOYHEHUSI CTPYKTYPhI
Cs,[B1pHyO(CH,),0(CH,),SCN]

Cs[B1oHyO(CH,),0(CH,),SCN]

CoennHeHue

prTTO—(I)OpMlea C5H17B10C52N025

M 529.17
T,K 150.00
CHHIOHUS OpTopombuyecKas
IIp. rp. Pnna
a, A 24.464(3)
b, A 8.5741(8)
¢, A 8.1135(9)
v, A3 1701.9(3)
V4 4
Ppacus r/em? 2.065
w, MM~ ! 4.398
F(000) 984.0
WUsnyuenue, A, A 0.71073
Yucao oTpaxkeHUI:

N3MEPEHHBIX 4510

He3aBUCUMBEIX (V)
Rl’ WR2 1o NO
R, wRyno N

1498 [R,,, = 0.0631]
R, =0.1388, wR, = 0.2633
R, =0.1652, wRy = 0.2733

TaHod (1 : 1) u cymmau B mIyOOKOM BaKyyme Mpu
60°C B TeueHwue 1 4.

2-[2-(2-1IuaHO3TOKCH)3TOKCH | HOHATHAPO-K.A2030-
nekaoopar wuesus Cs,[B,,HyO(CH,),0(CH,),CN].
Boixon 0.46 1 (92%). '"H AMP-cnekrp (D,0, 8, m.11.):
0.50...—0.50 (9H, M, B,(Hy), 2.97 2H, T, —O—CH,—
CH,-0—CH,—-CH,-), 3.65 (2H, 1, -O—CH,—CH,—
O0—-CH,—CH,-), 3.78 (2H, 1, -O—CH,—CH,—0—
CH,—CH,-), 3.94 (2H, 1, -O—CH,—CH,—O—CH,—
CH,—). "B {'H} AMP-cnektp (D,0, 8, m.1.): —34.0
(c, 1B, B (4)); —29.1 (¢, 2B, B (7, 8)); —23.6 (c, 4B, B
(3,5 +B(6,9)); —5.6 (c, 1B, B (10)); —3.1 (c, 1B, B
(1)); —1.6 (c, 1B, B (2)). BC AMP-cniextp (D,0, 8, M.11.):
17.4 (-O—-CH,—CH,—0-CH,—CH,—-), 64.4 (—O—
CH,—CH,—O—CH,—CH,—), 69.0 (—O—CH,—CH,—
O-CH,-CH,-), 70.3 (-O—CH,—CH,—0—CH,—
CH,—), 119.5 (C=N). UK-cnekrp (KBr), cm~!: 2453
(v(B—H)), 2243 (v(C=N)), 1085 (v(C—-0)). Haiine-
Ho, %: C 11.81; H 3.39; N 2.78; B 21.60. BeruucieHo
st CsH ;B )NCs,0,, %: C 12.08; H 3.45; N 2.82; B
21.75. ESI MS. Haiigeno, a.e.m.: 232.30
{[B;yHyO(CH,),0(CH,),CN]*~ + H*}". (CsH3B,,NO,).
Boruuciaeno: M = 232.31. HaiineHo, a.e.Mm.: 364.19

{IBgHyO(CH,),0(CH,),CN]*- + Cs'}.
(CsH;B;(NCsO,). Beruucneno: M = 364.21.
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2-[5-1InanoneHTOKCH |HOHATHAPO-K.21030-1€KA00-

par ume3mst Cs,[B;;HyO(CH,);CN]. Brixon 0.45 r
(90%). 'H AMP-cnektp (D,0, 8, m.11.): 0.50...—0.50
(9H, m, B, Hy), 1.23 (2H, m, —O—CH,—CH,—
CH,—CH,—CH,—); 1.41 (2H, m, —O—CH,—CH,—
CH,-CH,—CH,-); 1.48 (2H, m, —O—CH,—CH,—
CH,—-CH,—CH,—-); 2.27 (2H, T, —O—CH,—CH,—
CH,—-CH,-CH,—-); 3.08 (2H, 1, —-O—CH,—CH,—
CH,—CH,—CH,—). "B {'H} dMP-cnekrp (D0,
0, m.1.): —34.6 (c, 1B, B (4)); —29.8 (¢, 2B, B (7, 8));
—24.1(c,4B,B(3,5)+ B (6,9)); —5.2 (c, 1B, B (10));
—3.1(c, 1B, B (1)); =2.0 (c, 1B, B (2)). BC AMP-
criektp (D,0, 3, m.1.): 22.9 (—O—CH,—CH,—CH,—
CH,—CH,); 30.2 (—-O—CH,—CH,—CH,—CH,—CH,);
324 (—O—-CH,—CH,—CH,—CH,—CH,); 51.4 (-O—
CH,-CH,-CH,-CH,—-CH,—-); 70.9 (-O—-CH,—
CH,—CH,—CH,—CH,—), 118.5 (C=N). UK-cniekTp
(KBr), cm~!: 2443 (v(B—H)), 2251 (v(C=N)), 1089
(v(C—-0)). Haiineno, %: C 14.26; H 3.82; N 2.76; B
21.66. Beruucneno mist C¢H,oB,Cs,NO, %: C 14.55;
H 3.87; N 2.83; B 21.83. ESI MS. HaiineHo, a.e.M.:
230.33 {[B,,HyO(CH,);CN]?>~ + H*}~. (C4H,,B,,NO).
Boruuciaeno: M = 230.34. Haiineno, a.e.Mm.: 362.23
{[BioHyO(CH,)sCN]*= + Cs*}~. (C¢H;4B;(CsNO).
Boruncneno: M = 362.24.

2-[4-1maHO0YTOKCH | HOHATHAPO-K.1030-1eKaAb0opaT

uesus Cs,[B,(HyO(CH,),CN]. Boixon 0.43 r (89%).
'H AMP-cnekrp (D,0, 8, m.x1.): 0.50...—0.50 (9H, M,
B,Hy), 1.17 (2H, M, —O—CH,—CH,—CH,—CH,—);
1.37 2H, m, - O—CH,—CH,—CH,—CH,); 2.70 2H, T,
—O—CH,—CH,—CH,—CH,—); 2.90 2H, T, -O—CH,—
CH,—CH,—CH,-). "B {'H} AMP-cnexrtp (D,0, 9,
M.a.): —34.6 (c, 1B, B (4)); —28.8 (c, 2B, B (7, 8));
—23.4(c,4B,B (3,5) + B (6,9)); —4.9 (¢, 1B, B (10));
—3.7 (¢, 1B, B (1)); —1.6 (c, 1B, B (2)). BC AMP-
cuektp (D,0, 9, m.1.): 31.3 (—O—CH,—CH,—CH,—
CH,—-); 35.6 (—O-CH,—CH,—CH,—CH,-); 58.0
(—O-CH,—CH,—CH,—CH,-); 724 (—O—CH,—
CH,—CH,—CH,—), 118.6 (C=N). UK-criektp (KBr),
cm ! 2450 (v(B—H)), 2255 (v(C=N)), 1029 (v(C—
0)). Haiineno, %: C 12.15; H 3.50; N 2.86; B 22.29.
Beraucieno miss CsH (;B,,Cs,NO, %: C 12.48; H 3.56;
N 2.91; B 22.47. ESI MS. Haiineno, a.e.m.: 216.30
{[BioHyO(CH,),CN]*~ + H*}". (CsHsB;yNO). BbI-
yuciaeHo: M = 216.31. Haiineno, a.e.m.: 348.19
{[B,,HyO(CH,),CN]?>~ + Cs*}~. (CsH;B;;CsNO). Bbi-
yucieHo: M = 348.21.

2-[2-(2-ruapoKCO3TOKCH)3TOKCH | HOHATHIPO-K.A030-
nexaoopar uesus Cs, | B,,H,O(CH,),0(CH,),OH]. I1o-
ayuero 0.46 1 (Beixon 94%). '"H AMP-cnektp (D0,
d, m.m.): 0.50...—0.50 (9H, M, B, Hy), 3.09 2H, T,
—0-CH,—CH,—O-CH,—CH,-), 3.17 2H, T, —O—
CH,—CH,—0O—CH,—CH,—-), 3.70 2H, T, —O—CH,—
CH,—O—-CH,—CH,-), 4.09 2H, T, -O—CH,—CH,—
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O—CH,—-CH,—). "B {!H} dMP-cnextp (D,0, 39,
M.1.): —34.2 (c, 1B, B (4)); —29.2 (c, 2B, B (7, 8));
—23.5(c,4B,B (3,5) + B(6,9)); —3.8 (c, 1B, B (10));
—2.8 (¢, 1B, B (1)); —1.0 (c, 1B, B (2)). BC SAMP-
cnekrp (D,0, &, m.1.): 53.6 (—O—CH,—CH,—0O—
CH,—CH,-), 66.4 (—O—CH,—CH,—0O—CH,—CH,—),
70.4 (—O—CH,—CH,—0O—-CH,—CH,—), 73.8 (—O—
CH,—CH,—0—CH,—CH,—). UK-criektp (KBr), cMm~:
3400 (v(O—H)), 2457 (v(B—H)), 1087 (v(C—0-C)).
Haiineno, %: C 9.56; H 3.68; B 21.98. BoruucieHo mist
C,4H 4B,,Cs,05, %: C9.84; H 3.72; B22.15. ESI MS. Haii-
neHo, aeMm.: 223.29 {[B,,;H,O(CH,),O(CH,),OH]>~ +
+ H*}~. (C4HyB,(,0;). Beruumcneno: M= 223.30. Haiine-
Ho, a.eM.. 355.18 {[B,,HyO(CH,),0(CH,),OH]>~ +
+ Cs*}~. (C4H4B(CsO;). Beruucieno: M =
= 355.20.

2-[5-ruapoKCONEeHTOKCH | HOHATUIPO-K.2030-]1e-
kaoopar uesus Cs,[B,,HyO(CH,);OH]. Beixon 0.44 r
(90%). '"H AMP-cniextp (D,0, 8, m.11.): 0.50...—0.50
(9H, m, B,yHy), 2.18 (2H, m, —O—CH,—CH,—
CH,—CH,—CH,—); 2.28 (2H, M, —O—CH,—CH,—
CH,—CH,—-CH,—); 2.35 2H, M, —O—CH,—CH,—
CH,—CH,—CH,—); 2.71 2H, T, —O—CH,—CH,—
CH,-CH,-CH,—); 432 (2H, 1, —O—CH,—CH,—
CH,—CH,—CH,~). "B {'"H} AMP-cnektp (D,0, 9,
M.1.): —34.4 (c, 1B, B (4)); —28.8 (c, 2B, B (7, 8));
—23.5(c,4B,B (3,5) + B(6,9)); —5.8 (c, 1B, B (10));
—2.8 (¢, 1B, B (1)); —0.8 (c, 1B, B (2)). *C SAMP-
cnektp (D,0, 6, m.1.): 28.7 (—O—CH,—CH,—CH,—
CH,—CH,); 31.7 (-O—CH,—CH,—CH,—CH,—CH,);
40.2 (—O-CH,—CH,-CH,-CH,—CH,); 524
(—O—CH,—CH,—CH,—CH,—CH,—); 71.7 (—O—CH,—
CH,—CH,—CH,—CH,—). UK-criekrp (KBr), cm~L:
3396 (v(O—H)), 2476 (v(B—H)), 1082 (v(C—0-C)).
Haiineno, %: C 12.09; H 4.08; B 22.04. BeruuciieHo wist
CsH,B,(Cs,0,, %: C 12.35; H 4.15; B 22.24. ESI MS.
Haiineno, a.e.m.: 221.33 {[B,(H,O(CH,);OH]?>~ + H*}~.
(CsH,,B40,). Beruucineno: M = 221.33. HaiineHo,
a.e.m.: 353.22 {[B,,HyO(CH,);OH]>*~ + Cs*}.
(CsH,4B,(Cs0O,). Beiuucneno: M = 353.23.

2-[4-ruapokcoOyTOKCH |HOHATHIPO-K.2030-1€Ka00-
par uesus Cs,[B,;,H,O(CH,),OH]. Brixon 0.44 r
(93%). 'H AIMP-cniektp (D,0, 8, m.11.): 0.50...—0.50
(9H, m, B, Hy), 1.36 2H, m, —O—CH,—CH,—CH,—
CH,-); 1.42 2H, m, —-O—CH,—CH,—CH,—CH,);
3.10 2H, T, - O—CH,—CH,—CH,—CH,—); 3.26 (2H,
T, —O—CH,—CH,—CH,—CH,—). "B {'H} SAMP-
crrektp (D,0, 6, m.11.): —33.6 (c, 1B, B (4)); —28.8 (c,
2B, B (7, 8)); —23.6 (c, 4B, B (3, 5) + B (6, 9)); —5.2
(c, 1B, B(10)); —2.8 (¢, 1B, B (1)); —0.8 (c, 1B, B (2)).
BC AMP-cniextp (D,0, 8, m.a.): 28.2 (—O—CH,—
CH,-CH,-CH,-); 30.1 (—-O—CH,—CH,—CH,—
CH,-); 53.4 (-O—CH,—CH,—CH,—CH,—); 74.3
(—=O—CH,—CH,—CH,—CH,—). HK-cnexktp (KBr),
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et 3989 (v(O—H)), 2454 (v(B—H)), 890 (v(C—O—
CO)). Haiineno, %: C 9.88; H 3.77; B 22.70. Beruncie-
no st C,H sB,;Cs,0,, %: C 10.18; H 3.84; B 22.90. ESI
MS. HaiineHo, a.e.m.: 207.28 {[B,,HyO(CH,),OH]*~ +
+ H*}~. (C4HyB,;0,). Bouucneno: M = 207.30. Haii-
neHo, a.e.M.: 339.19 {[B,,H,O(CH,),OH]*>~ + Cs*}~.
(C4H 5B ,(Cs0,). Beruucieno: M = 339.20.

2-[2-(2-aneToOKCHITOKCH)ITOKCH | HOHATHAPO-KA0-
30-nekadopar uesus Cs,[B,,HyO(CH,),0(CH,),0C(0O)
CHy;]. Mosyueno 0.47 r (Bbixon 88%). 'H AIMP-criekp
(D,0, 8, m.11.): 0.50...—0.50 (9H, M, B, Hy), 3.10 (2H,
1, —O—CH,—CH,—O-CH,—CH,—), 3.19 (2H, T,
—O0—-CH,-CH,-0-CH,-CH,—-), 3.59 (3H, c,
—0OC(0O)CHy;), 3.74 2H, T, -O—CH,—CH,—O—CH,—
CH,—-), 4.20 2H, T, —-O—CH,—CH,—O—CH,—CH,—).
B {{H} AMP-cniektp (D,0, 8, m.1.): —34.4 (¢, 1B, B
4)); —29.3 (¢, 2B, B (7, 8)); —23.7 (¢, 4B, B (3, 5) +
+ B (6,9)); —4.1 (c, 1B, B (10)); —2.8 (¢, 1B, B (1));
—1.1 (c, 1B, B (2)). BC AMP-cnexrtp (D,0, 8, m.1.):
28.9 (—OC(O)CH,;), 53.8 (—O—CH,—CH,—O—CH,—
CH,-), 66.7 (—O—CH,—CH,—O0—CH,—CH,-), 70.5
(—O—CH,—CH,—0-CH,—CH,—), 754 (—O—CH,—
CH,—O0-CH,—-CH,—), 151.6 (—OC(O)CH,). UK-
cnekrp (KBr), cm~': 2476 (v(B—H)), 1670 (v(C=0)).
Haiineno, %): C 13.30; H 3.76; B 20.21. BeraucieHo mist
C¢H,B,;Cs,0,, %: C 13.59; H 3.80; B 20.39. ESI MS.
Haiineno, a.e.M.: 265.33
{[B;yHyO(CH,),0(CH,),0C(0)CH;]>~ + H}".
(C¢H;,By0,). Briuucneno: M= 265.34. HaiineHo,
a.e.M.: 397.23 {[B,,HyO(CH,),0(CH,),0C(O)CH;]*~ +
+ Cs™}~. (CcHyB,CsO,). Beruucieno: M = 397.24.

2-[5-aneToOKCHNIEHTOKCH | HOHATHAPO-K.2030-11€-
kaoopar ne3us Cs,[B,,HyO(CH,);OC(O)CH;]. Boi-
xon 0.45 r (85%). '"H AMP-criektp (D,0O, 9, m.1.):
0.50...-0.50 (9H, M, B,Hy), 2.20 (2H, m, —O—
CH,—CH,-CH,-CH,—-CH,—); 2.31 (2H, M,
—O0O—CH,-CH,-CH,—CH,—CH,—); 2.35 (2H, ™,
—0O-CH,—CH,—CH,-CH,—-CH,—-); 2.56 (3H, c,
—0OC(0O)CH;,); 2.74 (2H, 1, —O—CH,—CH,—
CH,—CH,-CH,—); 4.45 2H, 1, —O—CH,—CH,—
CH,—CH,—CH,-). "B {{H} AMP-cnexkrp (D,0, 9,
M.1.): —34.1 (c, 1B, B (4)); —28.5 (¢, 2B, B (7, 8)); —
23.4 (¢, 4B, B (3,5) + B (6,9)); —5.7 (¢, 1B, B (10));
—2.1 (c, 1B, B (1)); —0.6 (c, 1B, B (2)). *C AMP-
cunektp (D,0, 8, m.a.): 25.1 (—OC(O)CH,); 28.5
(—O—CH,—CH,—CH,—CH,—CH,); 31.8 (—O—CH,—
CH,—CH,—CH,—CH,); 40.4 (—-O—CH,—CH,—CH,—
CH,—-CH,); 529 (-O-CH,—CH,—CH,—-CH,—
CH,—-); 72.3 (-O—CH,—CH,—CH,—CH,—CH,—),
151.2 (—OC(O)CH;). UK-criektp (KBr), cm~!: 2485
(v(B—H)), 1681 (v(C=0)). Haitmeno, %: C 15.64; H
4.16; B 20.32. Beruucieno mrsg C,H,,B,,Cs,0;, %: C
15.92; H4.20; B20.47. ESI MS. HaiineHo, a.e.Mm.: 263.36
{[B1oHyO(CH,)sOC(O)CH;]*~ + H*}~. (C;H;3B,405).
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Beramcireno: M = 263.37. Haiineno, a.e.m.: 395.25
{[B,(HyO(CH,);OC(0O)CH;]*~ + Cs*}~.
(C;H,,B,;CsO;). Berunciaeno: M = 395.26.
2-[4-aneToKCMOYTOKCH | HOHATHAPO-K.2030-1€KA00-
par nesusa Cs,[B,;HyO(CH,),0C(O)CH;]. Brixon
0.43 t (84%). 'H SAMP-cnekrp (D,0, 8, m.1.):
0.50...—0.50 (9H, M, B,(Hy), 1.36 2H, m, —O—CH,—
CH,—CH,—CH,—); 1.43 (2H, m, —O—CH,—CH,—
CH,—CH,); 2.58 (3H, ¢, —OC(O)CH,); 3.10 (2H, T,
—0—-CH,-CH,—-CH,—CH,—-); 3.38 (2H, 1, —O—
CH,—CH,—CH,—CH,—). "B {'H} SAMP-cnekrp
(D,0, 8, m.1.): —33.2 (c, 1B, B (4)); —28.9 (¢, 2B, B
(7, 8)); —23.6 (¢, 4B, B (3,5) + B(6,9)); —5.1 (c, 1B,
B (10)); —3.1 (c, 1B, B (1)); —1.4 (c, 1B, B (2)). BC
SAMP-cniektp (D,0, 8, m.1.): 23.8 (—OC(O)CH,;);
28.4 (—O—CH,—CH,—CH,—CH,-); 30.3 (—-O—CH,—
CH,—CH,—-CH,-); 534 (—O—-CH,—CH,—CH,—
CH,-); 76.5 (—-O—CH,—CH,—CH,—CH,—), 151.5
(—OC(0O)CHs;). UK-criektp (KBr), cm~!: 2491 (v(B—H)),
1672 (v(C=0)). Haiineno, %: C 13.80; H 3.87; B
20.89. Beraucneno mrst CcH,,B,,Cs,05, %: C 14.02; H
3.92; B 21.02. ESI MS. HaiineHo, a.e.Mm.: 249.34
{[B,,HyO(CH,),OC(O)CH;J*~ + H*}". (CeH, B}405).
Boruucneno: M = 249.34. Haiineno, a.e.M.: 381.23
{[B1,HyO(CH,),0C(0)CH;]*~ + Cs™}.
(C¢H,,B(CsO3). Beruucneno: M = 381.24.
2-[2-(2-MepKanTo3TOKCH)3TOKCH | HOHATHAPO-K.A0-
30-apekabopar uesus Cs,[B,,HyO(CH,),0(CH,),SH].
IMonyyeno 0.46 r (Beixon 92%). 'H AMP-cnexTp
(D,0, 8, Mm.11.): 0.50...—0.50 (9H, M, B, H,), 3.23 (2H,
T, - O—CH,—CH,—-0O—-CH,—CH,—), 3.70 (2H, T,
—0—-CH,-CH,—0O-CH,—CH,—-), 3.94 (2H, T,
—0—-CH,—CH,—O—-CH,—CH,—), 4.09 (2H, 1, —O—
CH,—CH,—0—CH,—CH,-). "B {'H} IMP-cnextp
(D,0, 3, m.1.): —34.0 (c, 1B, B (4)); —28.7 (¢, 2B, B
(7, 8)); —23.5(c, 4B, B (3,5) + B(6,9)); —7.4 (c, 1B,
B (10)); —4.1 (c, 1B, B (1)); 1.5 (¢, 1B, B (2)). BC
AMP-cnekrp (D,0, d, m.1.): 47.6 (—O—CH,—CH,—O—
CH,—CH,-), 69.6 (—O—CH,—CH,—O—CH,—CH,—),
70.1 (-O—-CH,—CH,—0-CH,—CH,—), 72.4 (-O—
CH,—CH,—0O—CH,—CH,—). UK-cniektp (KBr), cMm~':
2686 (v(C—H) S—CH,), 2451 (v(B—H)), 1082 (v(C—0)).
Haiineno, %: C 9.21; H 3.53; S 6.31; B 21.28. Boruuc-
neno mst C,H ;5B 0Cs, 0,5, %: C 9.53; H 3.60; S 6.36;
B 21.44. ESI MS. Haiineno, a.e.m.: 239.37
{{B1,HyO(CH,),0(CH,),SH]*~ + H}~
(C4H 4B y0O,S). Beruucneno: M = 239.37. HaiineHo,
a.e.m.: 371.25 {[B,,HyO(CH,),0(CH,),SH]*~ + Cs*}~.
(C4H 4B,;Cs0,S). Brruucneno: M = 371.26.
2-[5-MepKanToneHTOKCH | HOHATHIPO-K.2030-]1€-
kadopar ue3us Cs,[B,,H,O(CH,);SH]. Beixom 0.43 T
(85%). 'H AMP-cnektp (D,0, 8, m.11.): 0.50...—0.50
(9H, M, B\(Hy), 1.17 (2H, m, —O—CH,—CH,—CH,—
CH,—CH,—); 1.38 (2H, M, —O—CH,—CH,—CH,—
Ne 6
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CH,—CH,—); 1.46 2H, m, —O—CH,—CH,—CH,—
CH,—CH,-); 2.21 (2H, T, -O—-CH,—CH,—CH,—
CH,-CH,-); 3.09 (2H, 1, —-O—CH,—CH,—CH,—
CH,—CH,~). "B {'H} AMP-cnektp (D,0, 8, m.1.):
—34.2(c, 1B, B (4)); —29.5(c, 2B, B (7, 8)); —24.0 (c,
4B, B (3,5) + B (6,9)); —5.1 (c, 1B, B (10)); —3.3 (c,
1B, B (1)); —2.0 (c, 1B, B (2)). BC AMP-cnektp
(D,0, 4, m.m.): 20.2 (—O—CH,—CH,—CH,—CH,—
CH,); 29.9 (-O—CH,—CH,—CH,—CH,—CH,); 32.1
(—O—CH,—CH,—CH,—CH,—CH,); 51.1 (—-O—CH,—
CH,—CH,-CH,-CH,-); 70.9 (-O—CH,—CH,—
CH,—CH,—CH,—). UK-cnekrp (KBr), cm~': 2692
(v(C—H) S—CH,), 2455 (v(B—H)), 1082 (v(C-0)).
Haiineno, %: C 9.27; H 3.54; S 6.30; B 21.30. Borunc-
neHo mis C,H 4B,,Cs,0,S, %: C9.53; H 3.60; S 6.36;
B 21.44. ESI MS. Haiineno, a.e.m.: 239.37
{[B;yHyO(CH,)sSH]*~ + H*}~. (C4H 3B ;;Cs0,S).
Brruuciaeno: M = 239.37. Haiineno, a.e.Mm.: 371.26
{[B1gHyO(CH,)sSH]*~ + Cs*}~. (C4H 3B ;Cs0,S).
Beruncneno: M = 371.27.

2-[4-MepKanToOyTOKCH | HOHATHIPO-K.1030-]1€-

Kaoopar ne3us Cs,[B,,HyO(CH,),SH]. Brixon 0.44 r
(91%). '"H AMP-cnextp (D,0, 8, m.1.): 0.5...—0.50
(9H, m, B\(H,), 2.54 (2H, m, - O—CH,—CH,—CH,—
CH,-); 2.78 (2H, m, —O—CH,—CH,—CH,—CH,);
2.90 (2H, 1, -O—CH,—CH,—CH,—CH,—); 3.51 (2H,
T, —O—CH,—-CH,—~CH,—CH,-). "B {'H} SIMP-
cnektp (D,0, 8, m.1.): —33.8 (¢, 1B, B (4)); —29.6 (c,
2B, B (7, 8)); —23.6 (c, 4B, B (3, 5) + B (6, 9)); —6.1
(c, 1B, B (10)); —2.7 (¢, 1B, B(1)); —1.3 (c, 1B, B (2)).
BC AMP-cnektp (D,0, 8, m.1.): 25.2 (—O—CH,—
CH,—CH,—CH,-); 28.2 (—O—CH,—CH,—CH,—
CH,-); 38.4 (—O—CH,—CH,—CH,—CH,—); 72.5
(—O—CH,—CH,—CH,—CH,—). HK-cnektp (KBr),
ceM: 2690 (v(C—H) S—CH,), 2459 (v(B—H)), 1079
(v(C—0—-C)). Haiineno, %: C 9.59; H 3.67; S 6.51; B
22.00. Beraucneno misg C4H sB,,Cs,0S, %: C 9.84; H
3.72; S 6.57; B 22.15. ESI MS. HaiigeHo, a.e.M.:
223.36 {|B,,H,O(CH,),SH]*>~ + H*}~. (C,H4B,,0S).
Breiuucneno: M = 223.37. HaiineHo, a.e.M.: 355.25
{[B,(H,O(CH,),SH]>~ + Cs*}~. (C,H3sB;,CsOS).
Boruucneno: M = 355.27.

2-[2-(2-(S-THONHMAHATO)3TOKCH)ITOKCH | HOHATHIPO-
Kka030-aexkadopar uesus Cs,[B,,H,O(CH,),0(CH,),S
CN]. Honyueno 0.48 r (Bexonm 91%). 'H AMP-
cnektp (D,0, 6, m.x.): 0.50...—0.50 (9H, M, B, Hy),
3.28 (2H, T, - O—CH,—CH,—0—-CH,—CH,—), 3.77
(2H, T, -O—CH,—CH,—0—-CH,—CH,—-), 3.96 (2H,
T, —-O—CH,-CH,—0O—-CH,—CH,—), 4.25 (2H, T,
—0—CH,—CH,-0—CH,—CH,-). "B {'H} IMP-
crextp (D,0, 8, m.1.): —33.6 (¢, 1B, B (4)); —29.3 (c,
2B, B (7, 8)); —23.5 (¢, 4B, B (3, 5) + B (6, 9)); —7.1
(c, 1B, B(10)); —2.8 (¢, 1B, B(1)); —1.5(c, 1B, B (2)).
BC AMP-cnektp (D,0, 8, m.1.): 38.6 (—O—CH,—
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CH,—O—-CH,—CH,—-), 68.5 (—O—CH,—CH,—O—
CH,—CH,-), 69.8 (—O—CH,—CH,—O—CH,—CH,—),
72.9 (-O—CH,—CH,-0—CH,—CH,—), 104.1 (S—
C=N). UK-criekrp (KBr), cm~': 2488 (v(B—H)),
2135 (v(C=N) S—C=N). Haiimeno, %: C 11.04; H
3.19; N 2.60; S 5.99; B 20.29. BeruucneHo ajs
CsH;;B,,Cs,NO,S, %: C 11.35; H 3.24; N 2.65; S
6.06; B 20.43. ESI MS. Haiineno, a.e.M.: 264.36
{[B1,HyO(CH,),0(CH,),SCN]*- + H*}.
(CsH 4B (NO,S). Beruucneno: M = 264.38. Haiine-
HO, a.e.M.: 396.26 {[B,,H,O(CH,),0(CH,),SCN]>~ +
+ Cs*}~. (CsH;B,(CsNO,S). Beruuciaeno: M =
= 396.27.

2-[5-(S-THOIMAHATO)IEHTOKCH | HOHATUAPO-K.2030-
nekaoopar mesusi Cs,[B;,HyO(CH,);SCN]. Brixon
0.46 v (88%). 'H AMP-cnekrp (D,0, §, m.1.):
0.50...—0.50 (9H, m, B|(Hy), 2.21 2H, m, —O—CH,—
CH,—CH,—CH,—CH,—); 2.33 (2H, m, —O—CH,—
CH,-CH,—CH,—CH,—); 2.38 2H, m, —O—CH,—
CH,—CH,—CH,—CH,—); 2.85 (2H, T, —O—CH,—
CH,—-CH,-CH,-CH,-); 4.34 2H, 1, -O—CH,—
CH,—CH,—CH,—CH,—). "B {'H} AMP-cnekrp
(D,0, 8, m.1.): —33.9 (c, 1B, B (4)); —28.5 (¢, 2B, B
(7, 8)); —23.0(c,4B, B (3,5) + B(6,9)); —5.0 (¢, 1B,
B (10)); —2.3 (c, 1B, B (1)); —1.8 (¢, 1B, B (2)). BC
AMP-criextp (D,0, 8, m.1.): 26.6 (—O—CH,—CH,—
CH,—CH,—CH,); 34.4 (—-O—CH,—CH,—CH,—CH,—
CH,); 40.2 (—O—CH,—CH,—CH,—CH,—CH,); 54.1
(-O—-CH,-CH,-CH,—CH,—CH,—); 74.9 (—O—
CH,—CH,—CH,—CH,—CH,-), 100.6 (S—C=N). UK-
criektp (KBr), cm~!: 2474 (v(B—H)), 2138 (V(C=N)
S—C=N). Haiineno, %): C 13.35; H 3.59; N 2.61; S
6.01; B 20.34. Beruucneno miiss CgH 4B ;,Cs,NOS, %:
C 13.67; H 3.63; N 2.66; S 6.08; B 20.51. ESI MS.
Haiineno, a.e.m.: 262.39 {[B,,H,O(CH,);SCN]>~ +
+H*}~. (C4H,B(NOS). Boruncieno: M = 262.40.
Haiineno, a.e.m.: 394.30 {[B,(H,O(CH,);SCN]*~ +
+ Cs*}~. (C¢H oB;CsNOS). Beranciieno: M = 394.30.

2-[4-(S-THONMAHATO)OyTOKCH | HOHATHIPO-K.2030- 1€ -
kaoopar ne3us Cs,|[B,;,H,O(CH,),SCN]. Boixon 0.44 t
(86%). 'H AIMP-cniekrp (D,0, 8, m.x1.): 0.50...—0.50
(9H, M, B\(Hy), 1.17 2H, m, —O—CH,—CH,—CH,—
CH,—-); 1.38 (2H, m, —O—CH,—CH,—CH,—CH,);
2.70 (2H, 1, —O—CH,—CH,—CH,—CH,—); 2.91
(2H, 1, —O—CH,—CH,—CH,—CH,—-). "B {'H}
SAMP-criexrp (D,0, 8, m.11.): —34.6 (¢, 1B, B (4)); —28.6
(c, 2B, B (7, 8)); —23.5(c, 4B, B (3, 5) + B (6, 9)); —5.1
(c, 1B, B (10)); —3.7 (¢, 1B, B(1)); —1.7 (c, 1B, B (2)).
BC AMP-cnextp (D,O, 8, m.n.): 31.3 (—O—CH,—
CH,—CH,—CH,—-); 35.7 (-O—CH,—CH,—CH,—
CH,—); 58.0 (—O—CH,—CH,—CH,—CH,—); 72.6 (—
O—-CH,—-CH,—-CH,—-CH,—), 102.8 (S—C=N).
HUK-cnektp (KBr), cm~!: 2492 (v(B—H)), 2131
(v(C=N) S—C=N). Haitneno, %: C 11.42; H 3.29;
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N 2.68; S 6.20; B 20.34. BpluucieHo miad
CsH[;B,(,Cs,NOS, %: C 11.70; H 3.34; N 2.73; S
6.25; B 21.07. ESI MS. Haiineno, a.e.m.: 248.37
{[B;,;H,O(CH,),SCN]>~ + H*}~. (CsH;3B;yNOS).
Broruuciaeno: M = 248.38. Haiineno, a.e.m.: 380.26
{[B,,HyO(CH,),SCN]>~ + Cs*}~. (CsH;B,,CsNOS).
Boruucneno: M = 380.28.
2-[2-(2-(S-THOCYIL()ATO)ITOKCH)ITOKCH | HOHATHIIPO-
Kn030-aekadopar nesus Cs;[B,,HyO(CH,),0(CH,),
S0O,S]. IMonyuyeno 0.63 r (Bbixom 88%). 'H SIMP-
criektp (D,0, 8, m.1.): 0.50...—0.50 (9H, M, B, H,),
3.30 (2H, 1, - O—CH,—CH,—0—-CH,—CH,-), 3.77
(2H, 1, - O—CH,—CH,—0—-CH,—CH,—), 3.97 (2H,
T, - O—CH,—CH,—-0—-CH,—CH,—), 4.25 (2H, T,
—O0—CH,—CH,—0—CH,—CH,-). "B {!H} IMP-
crektp (D,0, 0, m.1.): —33.4 (¢, 1B, B (4)); —29.3 (c,
2B, B (7, 8)); —23.3 (¢, 4B, B (3,5) + B (6,9)); —7.0
(c,1B,B(10)); —2.9(c, 1B, B(1)); —1.5(c, 1B, B (2)).
BC AMP-cnekrp (D,0, 8, m.1.): 38.9 (—O—CH,—
CH,—O—CH,—-CH,—), 68.5 (—O—CH,—CH,—0—
CH,—CH,-), 69.8 (—O—CH,—CH,—0O—CH,—CH,—),
73.0 (—O—CH,—CH,—0—CH,—CH,—). UK-cniekTp
(KBr), cm~!: 2490 (v(B—H)), 1379, 1157 (v(S—0)).
Haiineno, %: C 6.44; H 2.32; S 8.93; B 14.96. Beruuc-
meno st C4H ;B ,,Cs;05S,, %: C 6.71; H 2.39; S 8.96;
B 15.10. ESI MS. Haiineno, a.e.m.: 583.22
{[B;yH,0(CH,),0(CH,),SO;S]*~ +  2Cs*}~.
(C4H ;B ,Cs,05S,). Boruncineno: M = 583.23.

2-[5-(S-THOCYIb(haTO)IEHTOKCH | HOHATHAPO-K.A0-
30-aekadopar ne3usa Cs;[B,(H,O(CH,)sSO;S]. Bri-
xox 0.61 r (86%). '"H AMP-cnexrp (D,0, d, M.11.):
0.50...—0.50 (9H, M, B\(Hy), 2.21 (2H, m, —O—CH,—
CH,—CH,—CH,—CH,—); 2.32 (2H, M, —O—CH,—
CH,-CH,—CH,—CH,—); 2.39 (2H, m, —O—CH,—
CH,-CH,-CH,—CH,—); 2.88 (2H, T, -O—CH,—
CH,-CH,—-CH,-CH,—); 4.35 2H, 1, —-O—CH,—
CH,—CH,—-CH,—CH,—). "B {'H} SMP-cnekrp
(D,0, 3, m.1.): —33.7 (c, 1B, B (4)); —28.4 (c, 2B, B
(7, 8)); —23.1 (¢, 4B, B (3,5)+ B (6,9)); —4.8 (¢, 1B,
B (10)); —2.5 (¢, 1B, B (1)); —1.6 (c, 1B, B (2)). BC
SAMP-crextp (D,0, 8, m.1.): 26.6 (—O—CH,—CH,—
CH,—CH,—CH,); 34.4 (-O—CH,—CH,—CH,—CH,—
CH,); 40.3 (—O—CH,—CH,—CH,—CH,—CH,); 54.2
(-O-CH,—-CH,—CH,—CH,—CH,—); 75.0 (—O—
CH,-CH,—CH,—CH,—CH,—). UK-cnektp (KBr),
cm~ s 2483 (v(B—H)), 1381, 1162 (v(S—0)). Haiine-
HO, %: C 8.19; H2.62; S 8.92; B 15.01. BeruuciaeHo
st CsH gB0Cs;0,S,, %: C 8.41; H 2.68; S 8.98; B
15.14. ESI MS. Haiigeno, a.eMm.: 581.24
{[B;oHyO(CH,)sSO,S]*~ + 2Cs*}. (CsH 4B oCs,0,S,).
Boraucneno: M = 581.25.

2-[4-(S-THOoCYab(haTO0)0yTOKCH | HOHATHAPO-K.A2030-
neka6opar nesus Cs;[B;,HyO(CH,),S0O;S]. Boixon
0.60 r (85%). '"H AMP-cniekrp (D,0, §, m.1.):
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0.50...—0.50 (9H, M, B(H,), 1.18 (2H, m, —O—CH,—
CH,—CH,—CH,-); 140 (2H, m, —O—CH,—CH,—
CH,-CH,); 2.70 (2H, M, —O—CH,—CH,—CH,—
CH,-); 2.92 (2H, 1, —-O—CH,—CH,—CH,—CH,-).
B {'H} AMP-cnektp (D,0, 8, m.1.): —34.9 (c, 1B, B
(4)); —28.8 (c, 2B, B (7, 8)); —23.5 (¢, 4B, B (3, 5) +
+ B (6,9)); —5.2 (¢, 1B, B (10)); —3.7 (c, 1B, B (1));
—1.8 (¢, 1B, B (2)). BC AMP-cnekrp (D,O, 8, m.1.):
31.3 (-O—CH,—CH,—CH,—CH,-); 35.7 (—O—CH,—
CH,—CH,—-CH,—); 58.0 (-O—CH,—CH,—CH,—
CH,—); 72.8 (—-O—CH,—CH,—CH,—CH,—). UK-
criektp (KBr), cm~': 2469 (v(B—H)), 1382, 1164
(v(S—0)). Haitmeno, %: C 6.59; H 2.40; S 9.10; B
15.28. Beraucneno wisgs C4H;B,,Cs;0,S,, %: C 6.86; H
2.45; S 9.16; B 15.44. ESI MS. HaiineHo, a.e.Mm.: 567.21
{[B;,HyO(CH,),SO;8]*~ + 2Cs*} . (C4H;BoCs,0,S,).
Beruuciieno: M = 567.23.

2-[2-(2-pTOpPOITOKCH)ITOKCH | HOHATHAPO-KA0-

30-pgekabopar uesus Cs,[B,,H,O(CH,),0(CH,),F].
IMonyyeHo 0.46 r (Boixom 94%). 'H AMP-crexktp
(D,0, 8, m.11.): 0.50...—0.50 (9H, M, B,y H,), 3.81 (2H,
T, —O—CH,—CH,—0O—CH,—CH,—), 4.11 (2H, T,
—0—CH,—CH,—0O—CH,—CH,-), 4.40 2H, T, —O—
CH,-CH,—0—-CH,-CH,-), 4.89 (2H, T, —-O—CH,—
CH,—0-CH,—CH,—). "B {!H} AMP-cniextp (D,0,
8, m.1.): —34.0 (¢, 1B, B (4)); —25.7 (¢, 2B, B (7, 8));
—23.7(c,4B,B (3,5) + B(6,9)); —5.4 (c, 1B, B (10));
—2.8 (¢, 1B, B (1)); —1.6 (c, 1B, B (2)). *C AMP-
cnekrp (D,0, 8, m.11.): 61.3 (—O—CH,—CH,—O—CH,—
CH,-), 66.7 (—O—CH,—CH,—0O—CH,—CH,—), 72.9
(-O—CH,—CH,—0—-CH,—CH,—), 78.4 (—O—CH,—
CH,—O—CH,—CH,-). UK-criektp (KBr), cm~!: 2486
(v(B—H)), 1088 (v(C—0—C)). Haiineno, %: C 9.51;
H 3.45; B 21.89. Beruucneno mns C,H ;B,,Cs,FO,, %:
C9.80; H3.50; B22.06. ESI MS. Haiineno, a.e.M.:
225.27 {[B,,H,O(CH,),0(CH,),F]>~ + H*}"~.
(C4H 3B FO,). Beiuucneno: M = 225.29. HaiineHo,
a.e.m.: 357.18 {[B,,HyO(CH,),0(CH,),F]*~ + Cs*}~.
(C,H;B,(CsFO,). Beiuucneno: M = 357.19.

2-[5-¢ToponeHTOKCH | HOHATHAPO-K.1030-1€KA00-
pat ue3us Cs,[ B, HyO(CH,)sF]. Beixon 0.45 1 (92%).
'H AMP-cnexrtp (D,0, 8, m.1.): 0.50...—0.50 (9H, M,
B, Hy), 3.06 2H, M, —-O—CH,—CH,—CH,—CH,—
CH,-); 3.20 (2H, m, —O—CH,—CH,—CH,—CH,—
CH,-); 3.45 2H, M, - O—CH,—CH,—CH,—CH,—
CH,—); 3.88 (2H, 1, - O—CH,—CH,—CH,—CH,—
CH,-); 4.30 (2H, 1, -O—CH,—CH,—CH,—CH,—
CH,~). "B {'H} AMP-cnextp (D,O, 8, m.11.): —33.9
(c, 1B, B (4)); —29.3 (¢, 2B, B (7, 8)); —23.1 (¢, 4B, B
(3,5) + B (6,9)); —5.0 (c, 1B, B (10)); —2.6 (c, 1B, B
(1)); —1.5 (c, 1B, B (2)). BC AMP-cnektp (D,0, 9,
m.m.): 22.9 (—O—CH,—CH,—CH,—CH,—CH,); 30.4
(—O—CH,—CH,—CH,—CH,—CH,); 40.2 (—O—CH,—
CH,—CH,—CH,—CH,); 71.5 (-O—CH,—CH,—CH,—
Ne 6
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CH,-CH,-); 752 (-O—CH,—CH,—CH,—CH,—
CH,—). UK-criektp (KBr), cm~': 2488 (v(B—H)),
1084 (v(C—0—C)). Haiineno, %: C 12.02; H 3.86; B
21.97. Beruucneno mnst CsH 4B, Cs,FO, %: C 12.30;
H 3.92; B 22.15. ESI MS. Haiineno, a.e.m.: 223.30
{[B,(HyO(CH,)sF]>~ + H*}~. (CsH,,B,,FO). Bbruuc-
jaeHo: M 223.32. Haiineno, a.e.Mm.: 355.21
{[B, HyO(CH,)sF]>~ + Cs*}~. (CsH,yB,,CsFO). Bbi-
yuciieHo: M = 355.22.

2-[4-dTopodyTOoKCH | HOHATHAPO-K.1030-1€KA00PAT
ue3us Cs,[B,,HyO(CH,),F]. Boixon 0.44 r (92%). 'H
AMP-criektp (D,0O, 6, m.m.): 0.50...—0.50 (9H, M,
B, Hy), 3.12 (2H, m, —-O—CH,—CH,—CH,—CH,—);
3.34 2H, M, —O—CH,—CH,—CH,—CH,); 3.76 (2H,
T, —O—CH,—CH,—CH,—CH,—); 4.29 (2H, 1, —O—
CH,—CH,—-CH,—CH,—). "B {'H} dMP-cnekrp
(D,0, 8, m.1.): —34.2 (c, 1B, B (4)); —24.7 (¢, 2B, B
(7,8)); —23.5(c, 4B, B (3,5) + B(6,9)); —5.3 (¢, 1B,
B (10)); —3.4 (c, 1B, B (1)); —1.2 (¢, 1B, B (2)). BC
AMP-crextp (D,0, 8, m.a.): 22.3 (—O—CH,—CH,—
CH,—CH,-); 31.7 (-O—CH,—CH,—CH,—CH,—);
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73.5 (-O—CH,—CH,—CH,—CH,—); 78.6 (—O—CH,—
CH,—CH,—CH,—). UK-cnekrp (KBr), cm~': 2490
(v(B—H)), 1085 (v(C—0—-C)). Haiineno, %: C 9.84;
H 3.55; B 22.66. Beruucaeno mist C,H;B,,Cs,FO, %:
C 10.13; H 3.61; B 22.80. ESI MS. HaiigeHo, a.e.M.:
209.28 {|B,,HyO(CH,),F]>~ + H*}~. (C,H 4B,,FO).
Beruncneno: M = 209.29. Haiineno, a.e.m.: 341.17
{IB,;HyO(CH,),F|>~ + Cs*}~. (C,H,,B,,CsFO). Bbi-
yuciaeHo: M = 341.19.

PE3VJIBTATBI 1 OBCYXIEHHWE

B manHOM mMcciaemoBaHUM OBLI pa3paboTaH HO-
BBIIT METOI TTOJIYYEHUS KA030-eKabopaToB C IEeH-
naHTHeIMU C-, O-, S- u Hal-pyHKUIMOHaTbHBIMU
rpynmnamMu, 3akiaoyJaronuiicss BO B3auMOIeiCTBUU
3aMelIeHHbIX TPOU3BOIHbBIX K21030-1€Ka00OPaTHOTO
aHuoHa [2-B,(HyX]~ (X = 1,4-nuokcaH, TeTparui-
porpan, TerparuapodypaH) ¢ HyKJIeopUIbHBIMU pe-
arentamu (KCN, KOH, CH,;COONa, KSH, KSCN,
Na,S,0;, KF) B yciaoBusx MeXaHOXMMHUYECKOIO
cuHTe3a (cxema 1).

G

_— >
MEXaHOXUMUYECKast

Nu = CN"-, OH", CH5COO", SH™, SCN-, F~ (x =2)
S058% (x=3)

Y = —CHj,— —O—, oTcyTCTBUE IPYMITHI

Cxema 1. Bzaumoneiictsue anuosos [B,\H,O(CH,),0]-, [B,(H,O(CH,);]~ u [B,jHyO(CH,),]~ ¢ Hyk71€0-
(bUTBHBIMU peareHTaMu B YCIOBUSIX MEXaHOXUMUYECKOTO CUHTE3A.

B oTinuume or “TpamuiiMOHHBIX” METOHOB IIOJIY-
YeHUs TTOAO0OHBIX COSAMHEHMWM MTPEIJIOKESHHBIN IO/~
XOI He TpeOyeT MpMMEHCEHUSI allpOTOHHBIX IOJSpP-
HBIX paCTBOPUTENEI U 3HAYUTEIHLHO COKpAaIllaeT Kak
BpeMsI HEITOCPEICTBEHHOIO B3aMMOICMCTBUS pea-
TCHTOB, TaK 1 BpeMsl, HEOOXOIMMOE Ha BEIACIICHUE
00pa3yIoNIXCcsT IPOAYKTOB.

PackpbiTie LIMKIIMYECKOTO 3aMECTUTENSI B aHUO-
Hax [B,yHoX]~ (X = 1,4-nuoxcaH, TeTparuaponupaH,
TeTparuapodypaH) 1 00pa3oBaHUE K.1030-AeKabopa-
TOB C KOHLEBBIMU (YHKLUMOHAJIBLHBIMU TI'pyNIaMu
yA06HO KOHTPOJMPOBATh 10 faHHbM B {{H} AMP—
CIIEKTPOCKOITMM 00pa3yIOLINXCs COSAUHEHUIA.

PeareHThI U TPOAYKTHI peaKILMii OTHOCITCS K MO-
HO3aMeIIeHHBIM K/1030-Ac¢KabopaTaM, II03TOMY WX
B {H} AMP—cnexkTpsl He UMEOT MPUHLUIINAIb-
HBIX OTJIMUMIA, 2 TPOUCXOAUT TOJIBKO UBMEHEHUE XU~
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MUYECKUX CIBUTOB U IlepepaciipeaelieHre CUTHAIOB
OT aTOMOB Oopa.

Hanpumep, B "B {{H} AMP—cnekrpe conu
Bu,N[B,,H,;O(CH,),0] npucyrcTByloT OBa CUH-
mieta npu 0.8 1 —6.4 M.JI., KOTOPBIE OTHOCSITCS K
HE3KBUBAJICHTHHIM allMKaJIbHBIM BepIIUHAM GOp-
HOro Kjactepa. B cIiekTpe TIpOU3BOAHOTO
Cs,[B,(HyO(CH,),0(CH,),CN] a1 curHaisl coiau-
KAKTCsl OTHOCUTENIBHO JIPYT Jpyra v HaOJII0dat0TCst
npu —3.6 1 —5.6 m.a. CUrHAaJ OT unco-aTomMa 6opa 8-
JIIeTCSI €IMHCTBEHHBIM CUTHAJIOM, KOTOPbIil He pac-
niervisiercst B ayosnet B criektpe 'B IMP, oH cMmelnaer-
cs ¢ 8.0 mo —1.6 m.a. Takske HaGIIIOmaeTCs IIepepacrpe-
JeJIeHUEe CUTHAJIOB OT OCTABIIMXCS SKBAaTOPHUAIBHBIX
aToOMOB 0Opa: €CJIU B CIIEKTPe UCXOAHOTO aHUOHA P~
CYTCTBYIOT Tpu curHana npu 21.5, 23.5 u 30.0 m.1. ¢ co-
OTHOIIIEHNEM MHTETPAJTbHBIX MHTEHCUBHOCTEM 2 : 2 : 3
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Puc. 1. 13C ﬂMP—CHeKTp C82[BlOH90(CH2)2O(CH2)2CN] B D20

COOTBETCTBEHHO, TO B CIIEKTpe TMPOAYKTa peaKkiuu
9TU CUTHaJIbl HAOIIOJAIOTCS MPUMEPHO MPU TeX XKe
XUMHWUYECKUX CIABUTax, HO C COOTHOLIEHUEM WHTE-
rpajbHbIX UHTEHCUBHOCTe 4 : 2 : 1. Takue usmeHe-
Husa B 'B {{H} AMP-cniekTpax npoayKToB peakLuii
OMHO3HAYHO CBUAETENbCTBYIOT 00 M3MEHEHUM TUIa
cBs13u B—O ¢ OKCOHUEBOTO Ha aTKOKCUJIbHBIHA.

CrekTphl BCeX IMOJyYeHHBIX COeAUHEHWIA UMEIOT
JIOCTATOYHO CXOXWI BUII, TAaK BCE OHU OTHOCSATCS K
tuny [B,HyOR]" (n = —1, —2), a neHnaHnTHast PyHK-
LIMOHAJIbHAS TPYIIA MPaKTUIESCKU HE BIUSICT Ha Xa-
pakTep XMMUYECKOU CBsI3M B OOpHOM Kiactepe. I1o-
stoMy Meton 'B {'H} AMP-cieKTpOoCKONUM, ABJISIACH
O4YeHb YIOOHBIM IS KOHTPOJISI MPOTEKAHUST PeaKLIniA
PACKPBITUST HUKINYECKOTO 3aMECTUTEISI, B TO K& Bpe-
MsI He MOXET OBITh MCTIOJIb30BaH JJIS1 YCTAHOBJICHUSI
CTPOEHUS MPUCOECANHEHHO MeHIAHTHO IPYIIIILI.
DTa nHOpMals ObIjIa MoJIydeHa P UCIOJIb30Ba-
Hun metonoB UK-, BC n 'H AMP-cnekTpockomnuu.

Tak, B 'H AMP-criekTpax MpOAyKTOB peaKLUii
MPOMUCXOMST 3HAYUTEIbHbIC U3BMEHEHUS 110 CpaBHE-
HUIO CO CHEKTPaMU UCXOAHBIX MPOU3BOMAHBIX K/1030-
nexkaboparHoro aHuoHa. Hanpumep, B 'H AMP-criek-
tpe coou Bu,N[B,,H,O(CH,),0O] Habaronarorcst nBa
Tpurniera npu 3.85 u 4.31 M.A., KOTOpbIE OTHOCSITCS K
1,4-nnokcaHOBOMY 3aMecTUTeN0. B ciekTpe Xxe co-
enuHenust Cs,[B,\HyO(CH,),0(CH,),CN] npucyr-
CTBYIOT 4eThIpe curHazia rmpu 2.97, 3.65, 3.78 u 3.94 m.1.
OT HE3KBUBAJICHTHBIX METUJIEHOBBIX TPYIIT aJTKOK-
CWIBHOI crieiicepHoil ienu. AHaJIOTMYHbIE U3MEHe-
Hus Ha6monatorcd B BC IMP-crniekrpax IpoLyKToOB
peakuuii. Tak, B CrieKTpe TOTO Xe NpOoAyKTa MPpUCYT-
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CTBYIOT curHaisl nipu 17.4, 64.4, 69.0 u 70.3 m.1. ot
aTOMOB YIVIEpO/Ia CIIEACEPHOM LIEeTIH, a TAKXKE CUTHAJI
npu 119.5 m.a. oT npucoenuHeHHoit rpynnbl —C=N
(puc. 1). U3mMeHeHUs1 aHAJIOTUYHOTO XapaKTepa Ha-
OJII0HAIOTCS B CIIEKTpaxX M OCTAIBHBIX ITOJyYE€HHBIX
MIPOM3BOIHBIX K.1030-A€Ka0OPATHOIO aHMOHA C TIeH-
JaHTHBIMU (PYHKIIMOHAJIbHBIMU TPYMIIAMH.

B NK-criekTpax cMHTE3MPOBAaHHBIX COSAMHEHMIA
Tak>XXe HabJII0al0TCsl UHTEPEeCHbIE U3MEHEHUSI, CBSI-
3aHHBIC C PACKPBITHEM IIUKIIMIECKOTO 3aMECTUTEIISI
W BBeIeHWEM TIeHOAHTHOW Tpymniel. Hampumep, B
CMEeKTpax MPOU3BOIHBIX C TIPUCOCAMHEHHBIMU TPYTI-
namMu —SCN 1 —CN OpUCYTCTBYIOT Y3KME MOJIOCHI C
makcumymamu ripu 2130—2140 cm~! (v(—=S—C=N)) u
2240—2260 cm~! (v(—C=N)) cootBeTcTBeHHO. Habmo-
JIEHWEe TaKWUX TI0JIOC TIOIVIOIIEHMST CBUIETETLCTBYET O
TOJIyIeHUH TIPOM3BOMHBIX UMEHHO ¢ S—THOIIaHaT-
Hoit 1 C—1MaHUIHOM MeHIaHTHBIMMU Ipyrnamu [70].
Kak mpaBuiao, Bce CHEKTPBI COMEpPKaT BBICOKOWH-
TEHCHUBHYIO TIOJIOCY ITOTJIOIIEHUS BAJICHTHBIX KOJIe-
O6anuit B—H ot 6opHOro monusapa B Auaria3oHe
2440—2510 cm~!, a monoca npu 940—970 cM~!, oTBe-
yaromias BajJeHTHbIM Konebanusm C—O'—C B uc-
XOTHOM COeAMHEHUU, UcUe3aeT.

CocTaB IIOJNIyYEHHBIX K/1030—AeKabopaToB C
NEeHIAaHTHBIMU (QYHKIMOHAJIBHBIMU TpyHIamMu
no3BoauJ noarsepauTb meton ESI macc-criekTpo-
Mmetpun. Kak nmpaBuiao, B aHMOHHOI 4acTH MaccC-
CIIEKTPOB B MOAABISIONIEM OOJBIIMHCTBE CIIydyaeB
MPUCYTCTBYIOT BLICOKOMHTEHCUBHBIC MUKW OT OJl-
Ho3apsinHbIX MOHOB {Cs* + [B, HgspacerNu]?>~}~ u
{H" + [B, HospacerNu]}~, rme spacer
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Puc. 2. Crpykrypa conu Csy[B;(HgO(CH,),0(CH,),SCN].

—OCH,CH,0CH,CH,—, —OCH,CH,CH,CH,— wumu
—OCH,CH,CH,CH,CH,—. Hamnpumep, B Macc-criek-
tpe npoussonHoro Cs,[B;,;HsO(CH,),0(CH,),F]
HaOJII0IAI0TCS MUKU ¢ MAaKCUMaJIbHON UHTEHCUB-
HOCTbIO TIpu m/z 225.27 u 357.18 OT aHUOHOB CO-
craBa {Cs* + [B,,HyO(CH,),O(CH,),F|>*}- u {H" +
+ [B,(HyO(CH,),0(CH,),F]}~, uyrto HaxomutTcs B
OYEHb XOPOIIIEM COOTBETCTBUU C paCYETHBIMU 3HAUEC-
Husimu (m/z 225.29 1 357.19 cOOTBETCTBEHHO).

CrtpoeHue COEIMHEHUS
Cs,[B,HyO(CH,),0(CH,),SCN] 0ObL10 YyCcTaHOBJIE-
Ho MetonoM PCA. Kpucramiorpadpmnueckm He3aBU-
cruMasl 4acTb OPTOPOMOMYECKON sueiiku (mp. Tp.
Ponna, Z = 4, Z = 0.5 coenuHeHUs
Cs,|B,)HyO(CH,),0(CH,),SCN] conepuT MOJIOBUHY
annoHna B, HyO(CH,),0(CH,),SCN]*~ (puc. 2) u n1Ba
katuoHa Cs™* ¢ 3acesleHHOCTBIO 0.5, B CBSI3U C YEM DK-
30ITOIMRIPUYECKUIA 3aMEeCTUTENTh aHMOHA pa3yropsI-
JIodeH Ha aBe nmo3unuu. JamHa cBs3um B—O cocTtas-
nsiet 1.49(4) A, ceszeit C=N u S—C — L13(5) A u
1.696(13) A cOOTBETCTBEHHO, UTO COIIACYETCSI C JIM-
TepaTypHBIMU OJaHHBIMU [23, 36, 43, 48, 49].

OnuH M3 KATHOHOB 1I€3UsI HAXOAUTCSI B OKPYXe-
HUU YeThIpeX GOPHBIX OCTOBOB U JIByX aTOMOB CEpHI,
B TO BpeMsI KaK BTOPOIT — B OKPY>KEHUH ABYX OOPHBIX
OCTOBOB TPEX ATOMOB KUCJIOPOAA OT ABYX DK30MOJIH-
SAPUYECKMX 3aMECTUTEICH M aTOMa a30Ta OT TPEThe-
ro anuoHa (puc. 3). Paccrosinue Cs—S cocTaBisieT
3.966(17) A, Cs—N — 3.07(5), a paccrosinne Cs—B
JIeXUT B AnamnasoHe 3.49(3)—3.86(3) A.

XYPHAJI HEOPTAHUYECKOU XUMUU  ToMm 68

Ne 6

Anuonsl [B,,H,O(CH,),0(CH,),SCN]?*~ 06pa3sy-
IOT CIBOEHHBIE CIoU (pHC. 4), B KOTOPBIX 9K30I10I1-
9IPUYECKHUE 3aMECTUTENN “KOOPIWHUPOBAHBI® Ha
atombl Cs, pacriojaraiolnecs BHyTp1 KaHajloB, 00-
pa30BaHHBIX 9TUMU 3aMecTuTeIsIMU. JIpyrue KaTno-
HbI PACIIOJIOXKEHBI MEXAY TUMU CIOSIMU U “KOOPAU-
HUPYIOT” OOPHBIE OCTOBHI.

Takum 06pa3om, B X0[Ie HACTOSIIEro UccaeaoBa-
HUS OB pa3paboTaH HOBBIM METO IMOJIYYeHHUS ITPO-
U3BOAHBIX aHuWoHa [B H,]>~ ¢ mneHmaHTHBIMU
(GYHKLMOHANBHBIMU TPYIIIaMU, 3aKII0YAIONIAIACS
BO B3aumozeiicteum aHvoHos [2-B,(H,O(CH,),0]-,
[2-B,(HoO(CH,)s]~ n [2-B;HyO(CH,),4]~ ¢ psimom
C-, O-, S- u F-nHykineopuiabHBIX peareHTOB B yCJIO-
BUSIX MeXaHOXMMU4YecKoro cuHTe3a. [lokazaHo, 4To
JaHHBIA METOI MO3BOJSCT CUHTE3UPOBATh IPOU3-
BOJHBIE K/1030-A€KAaOOpaTHOTO aHMOHA C MEeHAAHT-
HBIMHU IPyINaMU Pa3InIHOTO CTPOSHUS C BBICOKMMU
BBIXOJIaMU 32 OTHOCUTEILHO MaJjloe BpeMs 1 0e3 Ipu-
MCHEHMSI allpOTOHHBIX MOJSIPHBIX PACTBOPUTEIICIA.
Ucnonp3oBaHue k1030-1eKadboOpaToOB € pasIMUYHBIM
TUIIOM 3K30IIOJIMIAPUIECKUX 3aMECTUTENIEH TT03BO-
JISIET KOHCTPYHUPOBaTh IPOU3BOMHEIE CO CIIEICEPHBI-
MU TpylnraMu C 3aJaHHbIMU IJIMHOW U COCTaBOM.
CuHTe3UpOBaHHbIE COSAMHEHMS B TaJIbHEHUIIIEM MOTYT
OBITH MOIU(PUIIMPOBAHEL 32 CYET PEAKIIMOHHOM CIIO-
COOHOCTH NEHIAHTHBIX TPYIIII, a TAKXKE MOTYT OBITH MC-
T0JIb30BaHbl B KAYECTBE MOJMACHTATHBIX JJUTAHIOB 32
CUeT HaJIMYUSI JOHOPHBIX LIEHTPOB PA3JIMUYHOIO THUIIA.
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zw
\\./

Puc. 4. ®parmenT ynakoBku B cTpykType Csy[BgHgO(CH,),0(CH,),SCN].

OUMHAHCHUPOBAHUE 01.09.2021 1. u o6opynoBanusi HKIT @MU MOHX PAH,
Pa6oTa BHIMOMHEHA C UCTIONb30BAHMEM 000py1oBatus ~ PYHKLUMOHMPYIOLIETO MU MOMIEPXKKE TOCYIapCTBEHHOTO

LIKIT PTY MUPDA npu nonnepxkke Muno6pHayku Poc-  3amanus MOHX PAH B o6iactu pyHIaMeHTaIbHBIX Ha-
cun B pamkax Cormamenust No 075-15-2021-689 oT  y4HBIX MCCIIEIOBaHMIA.
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