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INTRODUCTION

The phosphorylated derivatives of Cg attract
attention of the explorers with an opportunity of
obtain of new compounds for biology, medicine
and material chemistry'. In our laboratory are
obtained various monophosphorylated and
diphosphorilated methano- and bis-methano-
fullerenes™.

RESULTS AND DISCUSSION

In development of our early studies in this report
the results of study of various phosphonobromo-
ketones with fullerenes are given at the presence
of the base (sodium hydride or DBU). Necessary
phosphonobromoketones were synthesized by
known methods . Phosphorylated bromoketones
are labile and consequently in series of cases
utilised without abjection in the pure state.

As a result of the carried out works we receive
phosphorylated carbonyl derivatives of methano-
fullerenes. Structure and composition of these
compound is confirmed by spectral methods and
by mass spectrums MALDI-TOF.

P(O)(OR)2

/ R- Et, Pri

C\ R'- CH3, CH(OEt),
C(O)R

In IR spectrums of received compounds have
of absorption in range 525 cm’ belonging to
oscillations of fullerene shell, 1240 ¢cm ' - of
phosphoryl group, ~1730 cm™'- of carbonyl bond.

In spectrums NMR *'P of new compounds there
are signals in range 12 ppm. In spectrums C of
these compounds the signals from 58 carbon atoms
of fullerene shell in range 135-150 ppm, carbon
atoms of associated fragments in range
20-100 ppm, signal of sp’-carbon atoms of
fullerene shell are observed at 60-70 ppm.

It is necessary to note, that in NMR "*C
spectrums presence ina molecula of phosphoryl
fragment shows in scission of signals of the
some carbon nucleus from a spin-spin interaction
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with a nucleus *'P through three bonds. In a case
ketoacetal derivatives of asymmetry of shielding
of nucleus carbons a and b is those, that the
doublet signals from these atoms are legiblly
visible which differ

by value of a constant Jpccc and value of chemical
shifts. Being grounded on blanket rules NMR of
organic compounds (cis- and tr- isomers at olefinic
linkage), we have attributed a signal with smaller
value Jpccc to atoms a, while signals with the
greater value Jpccc - to atoms b.

(RO)2R(9) ¢ 0)cH(0EY),
a b
=
a b

For a derivatives with ketogroup in spectrums
NMR "C also there are signals of a doublet nature
belonging to carbone atoms of a fullerene shell,
participating in a spin-spin interaction with a
nucleus *'P. It is interesting to note, that it enables
to "label" particular of carbon atoms of fullerene
shell of new fullerene derivatives.

In figure, above mentioned, the frame ketoacetal
derivative of fullerene , is given optimized by a
method DFT*. The such optimized structures used
for the calculations of chemical shifts of nucleus of



BC, 'P and 'H by a method GIAO DFT are lead.
The results of these examinations testify to affinity
experimental and estimated values of chemical
shifts of nucleus of "’C of a fullerene shell. These
results have predict value at analysis of spectrums
NMR of new derivatives of fullerene

New phosphorilated derivatives of pyrrolidino-
fullerene obtained by us at interaction of fullerene,
sarcosine and 2-carbaldehydoalkoxymethano-

phosphonate. This reaction passes with formation
of various products. We managed to discharge with
output

a small phosphorylated pyrrolidino-

fullerene .

The structure of this compound is proved to
spectral methods (UV,IR, NMR).
We have studied some properties of synthesized
compounds..Found that under their electrochemical
reduction occurs formation an aniones. Herewith
does not exist opening the cyclopropane cycle, as
this was discovered by us’ for methanofullerenes,
containing phosphoryl and alkoxycarbonyl group
(retro-Bingel reaction).

SUMMARY

Thus by us for the first time are synthesized new
phosphorilated methanofullerenes containing car-
bonyl and ketoacetal groups and pyrrolidinoful-
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lerene with phosphoryl fragment. The structure of
these compounds is proved by the spectral
methods. The quantum-chemical calculations for
definition of a spatial constitution are executed.
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BBEJEHUE
®ochopunupoBannsle  npousBogHble  Ce
IIPUBJIEKAIOT BHUMAaHUE uccnenoBarenei

BO3MOXHOCTBIO IIOJYUCHHA HOBBIX BEIICCTB JIA
OUONOTMH, MEIMIMHBI M XHMHH Marepuanos'. B
Hamield  J1a00paTOpuH  TOJMYYEHBl  Pa3IHYHbIC
MoHo(pochopuwupoBanHsie  u  audochopuu-
POBAHHBIE METAHO- H OHC-METaHO(YILIEPEHBI .

PE3YJbTATBI U OBCYX/JIEHUE

B pa3BuTHe Hammx paHHUX HCCIEIOBAHUHA B ATOM
COOOIIEHNH TIPUBOASTCA PE3yIbTAaThl H3yUEHUs
peakiuii  pa3nu4HBIX  (POocHOHOPOMKETOHOB €
(hyIepeHOM B IPUCYTCTBHM OCHOBAHUS (TUIPUI
HaTpHUs WIN AUa3a0UITMKI00KTaH). HeoOxommuMmele
dhochoHOpOMKETOHBI ~ OBUTH  CHHTE3UPOBAHBI
W3BECTHBIMH  MeTofaMu. DocopuianpoBaHHEBIE
OpOMKETOHBI MaJIOyCTOHYMBEI M TIO3TOMY B psJE
cilydaeB OBLIM HCIOJB30BaHbI 0€3 BBHIJICICHHS B
YHCTOM BHUJIE.

B pesynpraTe  mpoBeACHHBIX  pabOT  HAMH
rorydeHsl  hochOopHINpOBaHHEIE KapOOHUILHBIC
MPOM3BOJHBEIE  METaHO(YIJIEPEHOB,  CTPOCHUE
KOTOPBIX MOJITBEPKICHO CIICKTPaIbHBIMHU
METOJaMH, a  COCTaB- Macc-CIeKTpaMu
MALDITOF.
P(O)(OR)2

/ R- Et, Pri

C\ R'- CH3, CH(OEt);
~ C(O)R’

B MUK cnekrpax MONYy4YEHHBIX BEIIECTB UMEIOT-
Cs TOJNOCHl MOTNOMEHHs B obmactm 525 oM,
MpUHAUIeKAIMe  KojebaHusM  QyiuiepeHoBOH
oGonmoukn, 1240 cm'- (pochopuIbHOH TpPymHIIBL,
~1730 cM™'- KapBOHMITBHON TPYIIIIBL.

B cnekrpax AMP *'P HOBBIX cOeIMHEHMI
HMEIOTCA CUTHajgbl B  00JacTu 12 w™mn,
xapaktepHble s (pochonaroB. B cmexrpax °C
9THX BELIECTB HAOMIOAAI0OTCS  CUTHAJBl OT 58
yriaeponoB (yJuIepeHOBOM 000JI0ukH B 00macTu
135-150 ma , yrneponoB NpUCOEIUHEHHBIX PYIII
B obmactum 20-100 Mg, sp’- yriepoaam
(dyepeHoBol 000704YKU- curHasbl ipu 60-70 M.
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Heo0xomumo oTMeTuTs, uto B ciekrpax SIMP Bc
Hain4yue B MosiekyJie pochopmibHOTro PparMenra
MIPOSIBISIETCS B PACIIETUIEHUH CHTHAIIOB YIJIEPOAOB
OT CIIMH-CIIMHOBOT'O B3aUMOJAEHCTBHUS C SIAPOM 3p
yepes TpU CBaA3U. B ciayuae KeToaneranbHOTroO
MIPOU3BOJHOI0 AaCUMMETPHS SKPaHUPOBAHHUS STEP

yrneponoB A u D Takoma, 4T0 uweTko BHIHBI
IyOJIeTHI OT ATHX aTOMOB , KOTOPBIE OTIINYAIOTCA

BEIUYMHOM KOHCTAHTBI Jpccc H BEIUYMHOU
XUMH4YeCKOro casura . OCHOBBIBasCh Ha OOIIHMX
npaBuwiax SMP opraHndeckux coeamHeHMH (ITwc-
A TpaHC- M30MEpPbl COCAMHEHMM C JIBOMHOMI
CBA3BIO), MBI OTHECIM CHUTHAJl C MEHBIIEH Be-

JUYUHON Jpccc K aTOMaM 8 , B TO BpeMsl KaK CUT-

HaJIbI ¢ OOJIBIIeH BeTMYHHOI Jpccc — K aToMam b,

(RO)2R(9) ¢ 0)cH(0EY),
a b
=
a b

Jns mpOM3BOMHBIX € KETOTPYMIION B CHEKTpax
AMP “C Tamke HMeIOTCS CHIHAIBI TyOIETHON
TIPUPO/IBI, MPUHAJJICKAIIUE yraeponam
(yiepeHoBol 000J0YKH, YYaCTBYIOIIMM B CIIWH-
CIIMHOBOM  B3aHMOICHCTBHH ¢  sigpoM  'P.
I/IHTepeCHO OTMETUTH, YTO OTO JAa€T BO3MOXHOCTH
«METHUTBY OTNpEJICTICHHBIC aTOMBI  yTIiiepoja
(hyepeHoBO# 000I0YKH HOBBIX TPOU3BOIHBIX.
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Ha pucynke, nmpuBeneHHOM  BBIIIE, [aHa
ontuMusupoBaHHas wmetonoM DFT crpykTypa
KETOoaleTaIbHOro MeTaHo(yIUIepeHa.
OnTUMH3HPOBAHHBIE  CTPYKTYPHl  TTOJy9E€HHBIX
BEIIECTB  MCIIOJNIb30BaHBl TS pacdeTros
XUMHYECKUX CIBHIOB sijiep yriepona, ¢ocdopa,
npotoHoB MeTogoM GIAO DFT. Pe3ynbrathl 31X
WCCIIEJOBAHNN CBHJETENBCTBYIOT O OJIM30CTH
9KCHEPUMEHTANBHBIX W PAcCUeTHBIX  BEJIHYUH
XUMHYECKUX C/IBUTOB anep yraepona
(dhymmepeHoBoi 000710YKH. DTH pe3yIbTaThl UMEIOT
MpeJcKa3aTelbHOe  3HAa4YeHWe TpH  aHalu3e
crnekTpoB SIMP HOBBIX IPOM3BOAHBIX (yIsiepeHa.
HoBoe  ¢docdopconepxkamee  mpousBogHOE
nUppouAHOPYITIepeHa TONMY4YeHO HaMu IIpH
B3alMOJEHCTBUU ¢bynnepeHa, capko3uHa H
MIPOU3BOAHOTO  2-aJbJIETHI0AITKOKCUMETaHO(OC-
(domata. Drta peaknus TPOXOTUT CIOXKHO, C
o0pa3oBaHMEM pa3IM4YHBIX MPOAYKTOB. Ham
yAaJoCh BBIACTUTH C HEOOJBIIUM  BBIXOIOM
(hochopumupoBaHHBIN THUPPOITUIUHOPYIIICPEH.

CtpoeHue  3TOrOo  BelIeCTBa  JIOKa3aHO
criekTpanbHbIMU MeTonamu ( YO, UK, SAMP ).
Hamu H3yYEHBI HEKOTOpbIE CBOMCTBA

MOJIy4eHHBIX BemecTs. HaiineHo, 4Tto npu ux
3NEKTPOXUMHYECKOM BOCCTAHOBJIEHUM IPOMCXO-
IUT O00pa3oBaHWE AaHWOHOB, TPU HTOM HE
HaOMOaeTCd PACKPBITHA TPEXWICHHOTO ITHKIIA,
KaK 9T0 ObUIO OOHAapy’keHO paHee® s
MeTaHO(yIIepeHoB , coaepkanmx (Hochopuib-
HYI0O W aJKOKCHKapOOHWJIBHYIO TPYIIIBI (PETpo-
peaxius bunres).

BbIBO/bI
TakuM 00pa3oM HaMU BIIEPBBIC CHHTE3UPOBAHBI
HOBEIE dbochopumupoBaHHbIE  MPOU3BOIHBIC
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dbymmepena, comepxkamme  KapOOHHWJIBHBIE H
KeToaleTanbHyo rpymy. CTpOeHHE STHX BEIECTB
JOKa3aHO CHEKTPaATbHBIMH METOAAaMHU.
BbInosnHeHb KBaHTOBO-XUMHUYECKHE PacyeThbl Ul
oTIpeieNieHHsT TPOCTPAHCTBEHHOTO CTPOCHHUS
keToochopunupoBaHHEIX METaHO(YIIEPEHOB H
XMMUYECKUX CIOBUIOB siAep yriepona, ¢ocdopa u
IIPOTOHOB B  CHHTE3UPOBAHHBIX  BEIIECTBAX.
N3yueHbl 3JIEKTPOXUMUYECKUE CBOICTBA
MOy YCHHBIX COCIMHEHHH.
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