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Recently many m’*-bonded fullerene metal
complexes have been synthesized. However, just few
complexes with optically active ligands are known,
metals being palladium' and platinum®. Now we
expanded this approach to the synthesis of analogous
iridium and rhodium n*-bonded Cg complexes with
the same enantiomeric ligand 2,3-O-isopropylidene-
2,3-dihydroxy-1,4-bis(diphenylphosphino)-ethane,
(+)DIOP (I).
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Synthesis of these compounds has been
carried out by two methods. According to the first
one (Scheme 1), the direct exchange of two PPh;
ligands in complexes (1’-Cg)MH(CO)(PPhs),
(I1a,b) for a molecule of (+)DIOP was performed to
afford (n*-Ceo)MH(CO)[(+)DIOP] (Illa,b), M = Ir
(a) or Rh (b).

Scheme 1
1
(n*-Ceo)MH(CO)(PPh;), +[(+)DIOP] >
(1*-C40)MH(CO)[(+)DIOP] (ITIa,b)
t =60 °C for IIla; 20 °C for I1Ib

The second method consists of the two steps
(Scheme 2). Firstly, two PPh; ligands in
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HM(CO)(PPh;); are exchanged for (+)DIOP and,
secondly, solid fullerene is added to the solution.

Scheme 2

t room

—
40°C
—

MH(CO)(PPhs);+ (+)DIOP
{MH(CO)[(+)DIOP](PPhs)} + Cqo

(n*-Ceo)MH(CO)[(+)DIOP]
(IIa,b)

Both methods were shown to give
complexes IIla,b but the first one is preferable,
being more selective and leading to one product
only. Reaction of I with Ila,b gave green-colored
complexes IIla,b whose structure was established by
IR and NMR (‘H, *'P) spectroscopy. Two non-
equivalent phosphorus atoms were observed in *'P-
{'H} spectra. 'H NMR reveal a H-signal of the
hydride H. The observed multiplicity and
magnitudes of spin-spin coupling constants evidence
that hydride is in cis-position to both P atoms. That
means that two fullerene C atoms, hydride H, one P
atom, and the metal (Rh or Ir) are forming the
equatorial plane of the molecule while CO and the
second P atom are situated over and under this plane
as shown on the Fig. 1. The second method gives
IIIa,b as main product. However, another metal
complex is also present as a by-product. Its structure
is under investigation. Thus, substitution of
monodentate PPh; in Ila,b for a bidentate (+)DIOP
induces the change of configuration environment of
the metal atom.
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B Hacrosimiee BpeMs HW3BECTHO HEMAlo
METaJZIOKOMILIEKCOB (bynnepeHoB c -
KoopAuHanued QyiiepeHa Ha aTroMe MeTajuia.
OnHAaKO HWMeEeTCs JIMIIb HECKOJIBKO MPUMEPOB
KOMIUIEKCOB (pyJuiepeHa ¢ ONTUYSCKH aKTUBHBIMU
JIUTaHJaMH, [IPHYEM BCE TH MPUMEPBI OTHOCSATCS
K IVIATHHOBBIM M MAJIagHeBbIM KOMILIeKcaM'~. B
pa3ButTHe XUMUH METAJJIOKOMIUICKCOB
(byJuiepeHoB, coaepKaluxX B KOOPAWHAIIMOHHOM
chepe MeTalaa ONTHYECKA AKTUBHBIM JIMTaHI
ObUTa WCCIEOBaHA BO3MOXKHOCTH — IOJyUYCHUS
HPUMEBBIX M POJAUEBBIX KOMILICKCOB (ysuiepeHa
Csop C ONTHYCCKH  AKTHBHBIM  JIMTAHIOM
2,3-O-u3onponminaeH-2,3-muruapokcu- 1,4-ouc-
(muenundochuno)sranom, (+)DIOP (I).
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CuHTE3  KOMIUIEKCOB  OCYIICCTBIISICS
nBymst metonamu. Ilo mepBomy merony (cxema 1)
MPOBOJMIACH PEAKIUs MPSIMOTO OOMEeHa JBYX
TpuheHUIPOCPUHOBBIX JUTAHIOB B KOMIUICKCAX
(0*-Cso)MH(CO)(PPh;), (IIa,b), 3mech u mamee
a M=Ir, b M=Rh) na monexymny (+)DIOP, koTopas
MIPUBOIUIIA K 00pazoBaHUIO
(n*-C)MH(CO)[(+)DIOP] (IlIa,b).

Cxema 1
t
(n*-Co)MH(CO)(PPh;), +[(+)DIOP]  ~
(1*-C4o)MH(CO)[(+)DIOP]  (IIIa,b)

t =60 °C gug IlIa; 20 °C ms IIIb

Bropoii MeToa cOCTOMT M3 JOBYX CTagui
(cxema 2). Ha mepBoii cragum mnpoBOAUTCS
peakiusi oOMeHa nBYX TpUpeHMI(YOCHHUHOBBIX
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muranmoB B komimiekce HM(CO)(PPh;); Ha
(+)DIOP u Ha BTOpOH CTagum K pPacTBOpPY
00pazoBaBILIETOCs KOMIIJIEKCa nobasnsieTcs
TBepbIH ysiepeH.

Cxema 2

tKOM
MH(CO)(PPh3)s+ (+)DIOP  —— >
40 °C
{MH(CO)[(+)DIOP](PPh3)} +Csg ~——>

(n*-Cs0)MH(CO)[(+)DIOP]
(I1a,b)

beuto  ycranoBmeHo, 4Tto o00a Merona
MpUBOMIAT K oOpazoBanmio komiuiekcoB Illa,b,
OJIHAKO TEPBBIM MeToJ] Oojee MPeaIOYTUTEINICH,
MTOCKOJIbKY OH SsIBIISIETCSI 0OJiee CCJICKTUBHBIM W
MIPUBOJUT TOJIBKO K OXHOMY Tponxykry. Tak, mpu
peakmmu 1 ¢ Ila,b OpuTH MOMy4YEHBI KOMILIECKCHI
IIIa,b 3eneHoro nBeTa, CTPOSHUE KOTOPBIX OBLIO
YCTAaHOBJICHO Ha OCHOBaHUU JaHHBIX SMP (IH u
’'P) u UK cmekrpockomun. B cmektpax SIMP
J'P-{'"H} HaGmr0OmarOTCA CHUrHAIBI, OTHOCSIIHECS K
JIBYyM HE3KBHUBAJIEHTHHIM artomam ¢ocdopa. Ilo
nauasiM SIMP 'H CIeKTpOCKOIHIH HMeeTCs CUrHAI
THUAPUTHOTO BOJIOpOJIA. Hab6mrogaemas
MYJIBTUIUICTHOCTh M BCIIMYMHBI  KOHCTAHT
pacIeruieHnus CBUAETENbCTBYIOT O TOM, 4YTO
TUAPUIHBIA ~ BOMOPOA  HAXOAWTCS B ITUC-
MOJIOKEHUU K obomm aromam (docdopa. D10
ykaspiBaer, uro B Illa,b nBa aTtoma yriepoaa
MOJIEKYJBI (yJuIepeHa, THAPUIHBIA BOAOPOA U
omun aroM (docdhopa wmomekynsr  (+)DIOP
00pa3yrT 3KBAaTOPUATBHYIO IJIOCKOCTh, B KOTOPOI
pacrosioxker aroM Rh wmm Ir, a CO-rpymma u
BTOpOii aroM dochopa Monekyiasl (+)DIOP
pacIoyioKeHbl HaJ W IMOJA 3TOH IUIOCKOCTHIO, T.C.
HaXOZsTCS B TPAHC-TIOJIOKEHUH JPYT K IPYTY, KaK
9TO TIOKa3aHO HIDKE Ha PUCYHKE.



IIpn wucnosb3oBaHUU

BTOPOTO METOJAa
OCHOBHBIMU  MPOAYKTAMH  TaKXke  SBJISIOTCA
kommiekcol Illa,b. Opnako, Hapsgy ¢ HuMH,
obpasyeTcsi eme OIWH KOMIUIEKC, CTpPOCHHUE
KOTOPOT'O B HACTOSIIIEE BpEMsl yCTaHABIUBACTCSI.
Taxum oOpazom, 3aMelleHne
MOHOJEHTATHEIX Jaurannos PPh; B kommimekcax
Ila,b wa OwmmenrtatHerii  jwmrang  (+)DIOP
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