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SCHEME 1. cp* = ??I-C,Me,, R = C6H,Me-4. (i) +CO, (ii) -CO, (iii) CH,N,. 

In II, a 32 valence electron complex, the W(SR)(CO), (n-CSMeS ) fragment 
can be regarded formally as donating four electrons to the Fe(C0)3 group. The 
resonance for the II-CR group in the 13C-{‘H} NMR spectrum of II is ca. 54 ppm 
more deshielded than the corresponding signal for the alkylidyne group in the 
spectrum of the 34 valence electron complex III [4]. A similar trend has been 
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observed in the 13C-(lH} NMR spectra of the compounds [FeW(p-CR)(CO),- 
(Q-C5H5)] (P-C: n = 56 392.5; n = 6,6 331.3 ppm) and [FeW(p-CR)(CO),- 
(HBpz,)] (HBpz3 = hydrotis(pyrazol-l-yl)borato) (p-C: n = 5, S 408.8; n = 6, 
6 290.9 ppm) [6, 71. 

Complex II reacts readily with diazomethane, but the nature of the products 
depends markedly on the conditions employed. With excess of CHzNz in Et20 
at -2O’C, in the presence of CuCl catalyst, the green-brown complex 
[ FeW(p-CR=CH, )(p-CH, )(CO), (r,-C,Me, ) ] (V) is formed (ca. 50%) [S] 
(Scheme 1). If, however, II is treated slowly (1 h) with one equivalent of CH2N2 
the dark green compound [ FeW(p-CH=CHR)(p-CO)(c0)5 (+SMeS )] (VI) is 
produced (ca. 50%) [S], together with a small amount of a mixture (ca. 2/3) of 
the complexes V and [ Few@-CH=CHR)(p-CH1 )(CO), (rl-&Me, )] (VII) [ 81. 
Compound VI is separable by column chromatography from the p-CHz 
isomers V and VII. The stereochemistries of their bridging alkenyl groups are 
unequivocally established from the NMR data. Thus, for example, in the ‘H 
NMR spectrum of VI the observation of a 13 Hz coupling for the two CH 
protons of the vinyl group is diagnostic for a trans-CH=CHR arrangement [ 91. 

Possible pathways to V and VI are shown in Scheme 1. Methylene group 
transfer to a bridging alkylidyne group to give an alkenyl bridge, as in inter- 
mediate A, has been observed previously [ lg] . Moreover, the U-R interconver- 
sion A 2 A’ is well established [ 9, lo], and would be expected to be facile for 
these unsaturated species. Predominant formation of the saturated complex V 
with excess of CHzN2 is thus understandable. With slow addition of CHzNz to 
II the intermediates A and A’ may have sufficient life time to rearrange via B to 
C. The latter could then capture CO or CH2 to give the observed products VI or 
VII. The proposed intermediate B is structurally akin to the salts [ Wz (p-H)- 
(p-RC,R)(CO),(QC,H,),][BF,] (R = Me or C6H4Me-4) [ll]. It is possible to 
reverse at least partially the pathway to VI. The latter reacts slowly with an ex- 
cess of CHzNz affording a mixture (ca. l/4) of V and its isomer VII. Solutions 
of complex VII do not rearrange on standing to give V. 

The chemistry described herein illustrates the high reactivity of the un- 
saturated complex II, and demonstrates the advantage of using a heteronuclear 
dimetal species in this field [ 11. 
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