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Summary

The synthesis of some new silicon-disubstituted (75*-2,5-diphenylsilacyclo-
pentadiene)tricarbonyliron complexes are described. Stable complexes with various
functional groups attached at silicon have been isolated. The exo position shows an
enhanced reactivity, and cleavage of an Si—-H bond at this position occurs selectively
with retention.

There is interest in the possibility of generating or detecting a (7’-silacyclopen-
tadiene) metal complex by reaction of a coordinated n*silole [1]. In this context, we
recently reported the synthesis of functional 2,5-diphenylsiloles [2] and their use as
n*-ligands [3]. Herein, we describe the synthesis of silicon-disubstituted 7*-silole
complexes and preliminary results on the reactivity at the silicon atom.

Treatment of 1,1-dimethoxy-2,5-diphenylsilacyclopentadiene [2] (1) with one
equivalent of Fe,(CO), in toluene at 50°C gives a good yield (60%) of (%*-1,1-di-
methoxy-2,5-diphenylsilacyclopentadiene)tricarbonyliron (2) (Scheme 1). The re-
lated reaction between 1 and Cr(COD)(CO), leads to the corresponding n*-sila-
cyclopentadiene derivative, 3. The reduction of 2 and 3 with (1-Bu), AIH provides
the stable dihydro complexes 4 and 5, respectively. 1 reacts with octacarbonyldico-
balt to give a monosubstituted n*-silacyclopentadiene complex, 6. As observed
previously [3], the monosubstituted cobalt complex 6 reacts with an excess of silole
to give the corresponding disubstituted derivative 7. Treatment of 7 with iodine in
carbon tetrachloride [4] gives (n*-1,1-dimethoxy-2,5-diphenylsilacyclopentadiene)-
iododicarbonylcobalt (8). Finally, reaction of 1 with W(CO)(THF) proceeds simi-
larly to give the (n*silole)W(CO), complex 9.

The lability of the exo substituent [5,6] and the displacement of both exo and
endo substituents with retention of configuration at silicon have been reported [7];
the steric hindrance of the metallic moiety does not control the reactivity and the
stereochemical outcome at silicon. The availability of this new silicon-disubstituted

0022-328X /87 /$03.50 © 1987 Elsevier Sequoia S.A.



OMe
S
Ph Si
J (a) WICO)( THF) >/ Nome
Ph —{ Ph - T
Si 3 " ph
/7N N |
MeO OMe W(CO)4
(1) -
| . (9)
My L, (e)(f) TN e .
oM \_\(\b) iequiv. Co,(COjg OMe
o s

17
/ .
Ph S| \ PR Si
~ T\/// S oMe

—2\"/ OMe
T
\ Ph O Tr Pn
\ il !
Mrlns (CO)3C0<"-~>/CO
T~ \
(2: My = Fe, i Co
: = ) -~
3 MT Cr ) (6)
!
{g) [(i-Bu),AlH / hexane J(c)1equiv silote
14 OMe
H s
Ve o,
/ OhMe

Ph Sy
Y@i[ "
\/ Ph

Myl oo

(4 My = Fe
5 Mt = Cr )

N
\ Ph
~

I — CoiCO),

SCHEME 1. (a) THE. r.t.. 15 h, 50%: (b} hexane. rot. 7 b 77% 0 (¢) hexane, 40
1 h. 80%: (¢ Fe: toluene, 30°C. 15 ho 60%: (N Cr: hexane, 307C. 12 b, 557

(n*-silole) derivatives allow us to make a direct comparison of the relative reactivi-
ties of exo and endo substituents both bonded 1o the same silicon atom. The data

observed in the case of the (n*1.1-dihvdrogeno-2.5-diphenvisitacyelopentadiene)-

tricarbonvliron complex, 4, are summarized in scheme 2.
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2 h, 82%: (c¢) acetone, 50°C, 0.5 h, 89%: (d) R = OCHj;: hexane, r.t., 3 h. 84%; R = p-CH;0CH,:
hexane, 40°C, 3 h, 73%.

Whatever the nature of the reagent (PX;, ROH, or BF,"), reactions lead
selectively to the exo isomer in good yields (70-100%); the position of the hydrogen
atom bonded to silicon, i.e., endo or exo with respect to the Fe(CO), moiety, can be
unequivocally assigned by 'H NMR spectroscopy [8]. Cleavages of the Si-H bond
are well-known to occur with retention of configuration at silicon [9]. Retention was
also demonstrated in the case of the (%*1-hydrogeno-1-endo-methyl-2,3.4,5-tetra-
phenylsilacyclopentadiene)tricarbonyliron [5,6]. It is thus, evident that our results
are clearly consistent with an enhanced reactivity of the exo-Si-H bond and its
selective cleavage with retention.
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