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Summary: The reaction of (Me,Si),CHPCI, (1) with Na-
[Co(CO),] affords Co(uPCH(SiMe).(u,-PCH,SiMe;Xu-
CO),(CO); (2), a cluster with two different phosphinidenes,
and Co,(u3-PCH(SiMe;),XCO), (3). The reaction of 1 with
Na[Co,(n°-C4H;s),(CO),] produces Co,{u-P(H)CH-
(SiMey),}(n°-CsHsXCO), (4). The structures of 2, 3, and 4
have been determined by X-ray crystaliography.

The reaction of dihalophosphines with Na[Co(CO),] or
Co0,(CO)g results in {Co(CO)JPPh! or clusters Cog{us-
PR)(CO), (R = Ph, t-Bu, Et,N)?? and Co,(us-PPh)y(u-
C0),(CO)q.* Anticipating that new types of product might
result from the use of bulkier phosphine substituents, we
treated (Me;Si),CHPCI,® with K[Co(CO0),]® and Na[Co,-
(u-C0O)y(n-CsH;)o].”  Both reactions were conducted by
dropwise addition of a THF solution of (Me;Si),CHPCI,
to a THF solution of the organometallic anion at —40 °C.
Separation of the crude reaction mixtures was effected by
column chromatography (silica gel/n-hexane). The
products of the K[Co(CO),] reaction were identified as
CO4(}I.4'PCH(SiMe3)2)(/J.4'PCHgsiMe3) (;I.-CO)Z(CO)B (2, red)
and Cog(ug-PCH(SiMe;),) (CO)4 (8, green) by X-ray crys-
tallography.® The metric parameters for the skeletons of
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Figure 1. ORTEP drawing of Co,(u-PCH(SiMeg)o)(uy-
PCH,SiMey) (u-C0O)45(CO)3 (2). Important parameters: P(1)-C(11)
= 1.835 (4), P(2)-C(18) = 1.848 (4), P(1)-Co(1) = 2.333 (1), P-
(1)-Co(2) = 2.270 (1), P(1)-Co(8) = 2.210 (1), P(1)-Co(4) = 2.264
1), P(2)~-Co(1) = 2.306 (1), P(2)~Co(2) = 2.286 (1), P(2)-Co(3)
= 2,309 (1), and P(2)-Co(4) = 2.231 (1) A.

Figure 2. ORTEP drawing of Cos{u-P(H)CH (SiMey)sf(n®-CsHs)-
(CO), (4). Important parameters: Co(1)-P = 2.163 (8), Co(2)-P
= 2,148 (7), and Co(1)-Co(2) = 2.582 (7) A; Co(1)-P-Co (2) =
125.3 (8), Co(1)-Co(2)-P = 53.5 (3), and Co(2)~-Co(1)-P = 52.9°.

2 and 3 are similar to those for the analogous PPh com-
pounds.?* The significance of 2 (Figure 1) is that it fea-
tures two different phosphinidenes in the same cluster.'
Presumably, the Me;SiCH, group arises via nucleophilic
attack of a Me;Si group of (Me;Si),CH, followed by pro-
tonation of the resulting carbanion. Previously reported
transformations of this type include (Me;Si);C —
(Me;Si),CH! and (Me;Si);CH — CH,.!? Although two
31P NMR chemical shifts should be discernible for 2, only
one very broad (**Co-coupled) resonance was detected at
156 ppm. Compound 3 is paramagnetic.
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The red crystalline product of the Na[Coy(u-CO)y(n-
C;H;),] reaction was identified as the Co,P ring compound
4 by X-ray diffraction methods (Figure 2).5 Although the
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hydrogen on phosphorus was not evident in the X-ray
study, its presence was established by the detection of a
parent peak in the EI mass spectrum and by the dia-
magnetism of the compound.’®* Moreover, even though
31P-1H coupling could not be detected in the 3'P NMR
spectrum due to the breadth of the signal, the chemical
shift of +144 ppm is consistent with the phosphido bridge
formulation. We do not have any evidence regarding the
mechanism of formation of 4. However, it is possible that
this compound arises from an initially formed terminal
phosphinidene complex via either of the mechanisms

shown.!* The source of the Co(CO); unit is presumable
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the [Co(CO),]™ anion which is always present in solutions
of Na[Coy(u-CO)y(n-CsHj)o].”
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Summary: Addition of a mixture of isomeric bromo-

cycloheptatrienes, 1,2-benzo-4-bromocycloheptatriene, or
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1,2,3,4-dibenzo-6-bromocyciocheptatriene to a THF solu-
tion of tris(triphenylphosphine)platinum and potassium
tert-butoxide gives the corresponding cycloheptatetraene
complexes 7, 8, and 9. These are the first such com-
plexes to exist in the allene form; all previous exampies
preferred tropylium ion structures.

1t is now well established that allene 1 is energetically
preferred over its planar isomer 2 while in complexes of
this ligand with Fe(II), Ru(Il), or W(0), the opposite
preference is shown; 3 is favored over 4.1 This change
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in structural preference is convincingly rationalized for the
Fp* (Fp = (n°-cyclopentadienyl)dicarbonyliron) complex
by EHMO calculations which forecast the carbene (or
tropylium) structure to lie significantly below its allene
isomer.!® Calculations at the same level make the inter-
esting prediction that the structural preference should be
reduced to no difference for the corresponding (H;P),Pt
complex. We took these results to suggest that a Pt(0)
complex of C;H; might prefer structure 5 over 6. At this
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time we report the synthesis of 7-9, all of which exist
exclusively as allene complexes.
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