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Summary

The products obtained by treating the compounds [W(=CR)(CO),(n-CsHs)]
(R = C¢HMe-4 or Me) with HBF, - Et,O or with HI are described and compared
with species obtained by protonating or methylating the complexes
[W{n?-C(R)C(0)}(CO)(PMe;)(n-C;sH;)].

There is considerable interest in the chemistry of cationic carbene
[M(=CR'R?)L4(n-CsHs)]" and neutral carbyne {M(=CR)L,(n-CsHs)] com-
plexes, where M = Mo or W, and L is an electron-pair donor ligand [1]. Herein
we report new chemistry of the species [W(=CR)(CO),(n-CsHs)1(1, R = CsH Me-4
or Me), summarised in Scheme 1.

Protonation of I at —50°C with 0.5 equivalents of HBF, - Et,O affords a yellow
tinged-with-red solution which was allowed to warm to room temperature.
Removal of solvent in vacuo, and crystallisation from dichloromethane/light
petroleum (b.p. 40—60°C) gave yellow crystals of the hydrido- and alkyne-
bridged ditungsten complexes III [2]. In view of the stoichiometry of the reac-
tion it seems probable that the compounds III form via attack of
[W(=CR)(CO),(n-CsHs)] on the reactive and not isolated intermediates II
(Scheme 2). The complexes II may be stabilised to some degree by ion-pairing
between the cations and BF, ™ [8]. Intermediate A of Scheme 2 is similar to
those invoked in alkyne or alkene dismutation, and is reasonable in the context
of the isolobal relationship between I and RC,R [4]. Moreover, C is modelled on
the known dimolybdenum complex [Mo,(u-n',n2-CH:CH,)(CO)4(n-CsH;). ] [BF4]
[5]. Perhaps in the ditungsten system, migration of hydrogen to the metal—
metal bond is favoured. The salt IIIa is deprotonated on treatment with
K[{BH(CHMeEt);] or PMe;, giving the bridged alkyne complexes IV [6]. This re-
action is reversed with HBF, - Et,0.

Protonation of V with HBF, - Et,0 gives the cationic hydroxy-alkyne com-
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pounds V1 [7], thus providing an interesting contrast with the protonation of 1.
We have also prepared complexes [W(CO)(PMe; )(n-RC,;O0Me)(n-CsH;)][SO;CF;]
(R = C;H Me-4 or Me) {8] by methylating V with CF;S0,;Me. The compound
[W(CO)(PMe; )(n-MeCsH.C,OMe)(n-CsH; ) [BF,] has recently been reported by
Kreissl and coworkers {9]. The !3C-{*H} chemical shifts of the ligated alkyne—
carbon nuclei in VI, and in the compounds [W(CO)(PMe; )(n-RC,OR')}(n-CsH; )] *
(R = C¢HMe-4, R' = Me or Et [9]; R = Me, R’ = Me [8]) are in the region ex-
pected for species in which the alkyne is donating 4 electrons to the metal centre
[10].

In order to establish the molecular structures of VIa an X.ray diffraction study
was carried out (see Fig. 1) [11]. The cation crystallises with a molecule of
acetone which is hydrogen-bonded to the hydroxyl group of the n?-coordinated
alkyne (C(4)—C(5)).
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Fig. 1. Molecular structure of the cation [W(CO)(PMG;)(T}-HO'C, *C H Me-4)(n-C,H,)] *(OCMe, ) of Via
showing the hydrogen bonded acetone molecule. W—P 2.448(2), W—C(4) 2.000(7), W—C(5) 2.058(6),
W—C(6) 1.882(7), C(4)>—C(5) 1.968(7), C(4)—0(4) 1.325(9), C(B)—C(21) 1.440(7), O{4)—H 1.00, O(9)—H
1.63 A (hydroxyl hydrogen not refined): W—C(6)—0(8) 177.9(6), O(4)—C(4)—C(5) 133.0(5),
C(4)~C(B)Y—C(21) 185.1(7), C(4)—W—C(B) 38.3(2)°.

The instability of II, which is not surprising in view of the probable electron
deficiency at the tungsten centre, contrasts with the stability of the salts
[W(=CHR)(CO),(PR})(n-CsHs)1[PFs] [1] wherein tungsten has an 18 electron
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closed shell. Treatment of Ia in CH,Cl, at —-60°C with 1 equivalent of

HBF, < Et,0 followed (5 min) by addition of Et,NI affords a mixture which
after chromatography on alumina (CH,Cl,-light petroleum) gives the neutral
iodo(carbene)tungsten complex VIIa [12]. This complex, and its less stable
methyl analogue VIIb, can be prepared by adding HI (aqueous ca. 50%) to I in
CH,Cl, and chromatographing the products on alumina. Treatment of VIIa in
CH,Cl, with K[BH(CHMeEt);] affords the known 1,2,7-trihaptobenzyl com-
pound VIII [13] in a novel reaction which perhaps involves an intermediate
hydrido tungsten species which transfers hydride to the carbene carbon in the
reverse of an a-hydrogen elimination step.
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