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The first o-bonded [60]fullerene organometallic complex metallacycle r]z-c-CGO[Mo(n5-Et02CC5H4) (CO),1, (dppe)
(dppe=Ph,PCH,CH,PPh,) is synthesized by reaction of K,C,, with a new electrophile n%-Et0,CC.H,(CO),Mol,(dppe),
both of which have been characterized by elemental analysis and spectroscopy.

There has been a considerably growing interest in synthesis andNew transition metal compouriand its G, derivative3
characterization of [60]fullerene organometallic derivativeshave been characterized by elemental analysis and spectro-
since the platinum derivative, (§),Pt1%-C,), was first  scopies. For instance, the elemental analys@sofi3 are in
reported by Fagan and coworkér&lp to now, numerous agreement with its composition. The FAB-MS spectrum
reports concerning such transition metg) Complexes have shows the molecular ion peak ®fatm/z1700 and its frag-
appeared in literature, which actually involve nearly all of thement ion G;* at m/z720. The IR spectrum & exhibits the
transition metals across the Periodic T&dowever, among features similar to its starting materiaks and G, For
all the known G, organotransition metal derivatives thg (@- instance, it shows four absorption bands in the range 1846-
ands are almost-bonded to transition metals through their one 1967 cnt for terminal carbonyls, one strong absorption band
or more double bonésnd, to our knowledge, very few iso- at 1721 cmtfor ester carbonyls and four absorption bands in
latedo-bonded derivatives are so far repot€arturnately, we  the range 1434-523 cthfor C,, sphere. The UV-vis spectra
recently found that the reaction of®, with the electrophile  of 3and free G,in THF are shown in Fig. 1. As seen from Fig.
[(n®>-EtO,CCH,)(CO), Mol] (dppe) (dppe=PPCH,CH,PPh) 1, the spectrum a3 displays one very strong band at 329 nm
(2), which was prepared from a tandem reaction gf-[( and one very weak band at 404 nm, whereas that of free C
EtO,CGH,)(CO),Mo], (1) with dppe, Na/Hg and,lcould pro-  shows one medium band at 237 nm, one very strong band at
duce such a kind af-bonded transition metal Cderivative, 257 nm, one strong band at 330 nm and one very weak band
namely n2-0-Cs[Mo(n®-EtO,CC.H,)(CO),],(dppe) B), as  at404 nm, respectively. The disappearance of the two bands at
shown in Scheme 1. 237 and 257 nm of free,{in derivative3 is obviously related

to the formation ob-bonds between &and Mo atoms i3,

which creates two spC in G, sphere and thus disrupts the

continuity of the conjugatedesystem of free ¢ The 'H

EtOzC@ @COzEt . b THF NMR spectrum of3 indicates the presence of all the hydro-
(CO),Mo=== Mo(CO), hPCH,CHPPh: g gen-containing groups & However, compared to its starting
1 material2, the'H NMR spectrum of8 appears to be slightly
EtO,C COEt EtO, cot shifted about 0.05 ppm towa_lrds higher field. Thi_s may reflect
(CO), Mo — Wo(CO), 1%NarHg, THE (€O, lYIO_N; Na"WRCO), mez I;rggrtﬁéegrﬁgévr\l/gk}g%aW|ng effect of the two iodine atoms
thp\CH _ ({:Ph’ e Ph’P\CH _ghen In view of the fact that the similar reaction of,€ with an
’m‘ : 2m : organic electrophile Mel gives two isomers 1,2;0e and
: 1,4-Me,Cq,,* we might suggest that our metallacycle com-
5, THF Eto,c@ COEt pound3 would also have the structures of 1,2-ison3ej and
m (CO)LMol  IMo(CO), K,Ceo THF 1,4-isomer 8b), as shown in Scheme 1. Although we could not
phzl', PPh, room temp. get the'3C NMR spectrum oB due to its very low solubility
‘eH,~éH, in ordinary solvents, we obtained tH® NMR spectrum o8

along with its precursad? as shown in Fig. 2. Fig. 2 shows that
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to afford 200 mg oR as a red-brown solid in 19% yield; mp 162-
164°C. v, JenT! 1713 (C=0); 1893, 1967 &D). J,, (200 MHz,
CDCl,, TMS): 1.36 (1, J=7.2Hz,6 H, 2 2.80 (s, 4 H, 2 PC}),

4.30 ?q, J=72Hz, 4H,2 ), 4.80 (s, 4 H, 2 2 HY, 5.32
(s,4H,2H, 2H),7.30-7.60 (m, 20 H, 4 Ei.). 5(!P) (80.9 MHz,
CDCl,, H,PQ,) 55.60. UV-vis (nm, THF, 1.88 10-°M): A (loge)

232 (5.079), 256 (4.665), 263 (4.598), 287 (4.397) (Found: C, 44.42;
H, 3.61. GgH,,l,M0,04P, requires C, 44.90; H, 3.44%).

Preparation of3: The above-mentioned flask was charged with C
(40 mg, 0.056 mmol), K (4.4 mg, 0.113 mmat}methylnaphthalene
(0.5 ml, 3.516 mmol) and THF (20 ml). The reaction mixture was
strirred for 4-5 h at room temperature to give a THF solution of
K,Cso To this solution was addeti(69 mg, 0.056 mmol) and then
the mixture was stirred for 10 h at room temperature to produce a
flocculent precipitate. The precipitate obtained after centrifugal sepa-
ration was washed successively with 5% of aqueous HER@mI)
and 1:1(v/v) toluene/light petroleum &5.0 ml) and dried in vacuo
to give 23 mg of3 as a brown solid in 24% yield; m.p. 110-1C2
vV /CM11721 (C = O), 1846, 1885, 1891 1967%0); 1434, 1187,
564, 523 (G,). 8, (200 MHz, CDCL, TMS): 1.30 (tJ = 7.2 Hz, 6H,
2CH,), 2.76(s, 4 H, 2 PC}), 4.26(q, J = 7.2Hz, 4 H, 2 C|), 4.75
(s,4H,2H,2HY),526(s,4H,2H2H),7.24-7.45(m, 20 H, 4
C¢Hy). 6 (3'P) (80.9 MHz, CDCJ, H,PQ,) 55.73, 55.35. UV-vis (nm,
THF, 1.80x 106M): A__ (loge) 329 (6.984), 404 (5.243). FAB-MS
m/z (*®Mo, 31P): 1700 TM), 720 (Gy"). (Found: C, 74.46; H, 2.63.

while 2 displays one singlet at 55.6 ppm for its two identical P C106122M0,04P; requires C, 75.01;H, 2.49%).
atoms,3 exhibits two singlets at 55.73 and 55.35 ppm, consis-
tent with3 being a mixture of two isomers described above.
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Fig. 2 3P NMR spectra of 2 and 3
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All reactions were carried out under an atmosphere of prepurified

argon using standard Schlenk and vacuum-line techniques. THF andeceived 11 February 2000; accepted 22 March 2000

light petroleum (b.p. 60-9C) were dried and deoxygenated by dis- Paper 00/111

tillation from sodium benzophenone ketyl under argon. 1% N&/Hg,
[n®-EtO,CCH,(CO),Mo], © dpp€ and K,C,® were prepared accord-
ing to fiteratures. Silica’ gel (300-400 mesh) for chromatographyReferences

(15% 2 cm) was activated for 1 h at 20 The IR and UV-vis spec- 1 P.J. Fagan, J. C. Calabrese and B. MalSg&nce 1991,252,
tra were recorded on a Nicolet 170 SX FTIR spectrophotometer and 1160,
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