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Summary

1,1,2,2-Tetramethyl-1,2~-disilacyclopentane undergoes the
Si-Si/Si-Si metathesis reaction with vinyl- or ethynylesubsti—n

tuted disilanes in the presence of a palladium compleg,

Introduction

Some'yéars'ago (21, we reported thermal Si*SiZSi—si'ié;"
dlstrxbut;on reactlon of hexaorganod;s;lanes. . The iéactioh -

,proceeds exceedlngly slow;y at about 200°C and.wp suggested

sa thermally'"forbldden molecular mechanlsm for the reactlon.;
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In view 6f,the recent development:of»the chemistry;bf
organodisilanes in which wé haﬁe-demonstrated an ihteresting
analogy 'in the reactivity between silicon-silicon ¢ and carbon-
carbon T bonds as evidenced by fhe palladium complex-catalyzed
intermolecular [o+7] reactions of hexaorganodisilanes with
acetylenes ([3] and dienes {[4], and by photochemical {o+w] re-
actions {[5], it seemed very interesting to realize the transi-
tion metal-catalyzed metathesis of the Si-Si bond at a moderate
condition.

In this paper we report that 1,1,2,2-tetramethyl-1,2-di-
silacyclopentane (I}, one of the most reactive organodisilanes
[6,7], reacts with vinyl- or ethynyl-substituted disilanes in
the presence of a catalytic amount of palladium complex to give

the product of Si-Si/Si-Si redistribution.

Results and Discussion

As a typical examplg,ra mixture of (I) and vinylpenta-
methyldisilane (IZIa) dissolved in benzene was heated at reflux
for 36h in the presence of a catalytic amount of bis(triphenyl;
phosphire) (maleic anhydride)pal;adium to yieldra homogeneous
yellow solution. After usual work-up 3.3;4,4,8.8;§,§7optamef .
thyl-3,4,8,9-tetrasila-l-decene (IIIa) was cbtained in 13.0%
yield as an oil. We have examlned varlous metal complexes as.;'
a possible catalyst of the reactlon and have found that n1cke1
and rhodxum complexes are also effectlve to a degree : Table.l
summarizes the resul SRR SEREI

Sxmllarly, the reactlon of (I) w;th pentamethyldlsllanyl—-f

£ tetrakls(tr;phenylphosphine)'g

acetylene (IIb) in. the presence




149

“TABLE I . REACTION OF (I) WITH (IIa) AND (IIb)2?

Reactants Catelyst ‘ Yield(%)

(X)) + (I1Ia) Pd(PPh3)2(ma1eic anhydride) " 13.0

(I) + (IIa) PdClz(PPha) 2 7.5
{(I) + (IIa) Ni (COD)2 2.4
{I)Y + (IIa) RhCl(CO)(PPh3)2 trace
(1) + (IIB)  Pd(PPh;), - 13.4
() + (IIb) PdClz(PPh3)2 26.3
(I) + (IIb) Ni {COD) 2 trace
(1) + (IIb) RhC1 (CO) (PPha) 5- trace
a

The reaction condition was typically discribed in Experimental.

CSiMez ?“‘*2 PhH Si MQZ—SEMCZR
R . )
(1) (Ha)R=-CH=CH2 (111a) R= ~-CH=CH2
(IIb)R=-C=CH (Ib)R = -C=CH

Examination of the reaction mixture by GLC reveEIed no
product other than (IXTY), unreacted #tarting magerials beJ';ng
recovered. Interestingly,_the vinyl or ethynfi group was
'lntact after the reactlon, but was essential to drive the'
reactxon. Recently, Tamao, Hayashl and,Kumada [8] repor.ed
palladlum complex-catalyzed react:ons between (I) and fluoro-‘

dxsilanes.» Metathe51s of (I) Has also reported under a

:sllghtly forced condltlon.;'

awev'r, under the present reactlon*condltlon no metathes;s :
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addition of the SiQSiﬁbohd is seemingly -assisted by the vinyl or

ethynyl grbup in - the following reaction scheme. :

5 - \'-/ e = ._7"
LNy ¥ ww 5o
Pd Ln —_— Sy Pdip.2 ————>» -Si —PdLp-3

P LooL
Ciis 73
Si—- Si— & —RdLn-2
rot bos
Y (vi)

Although the scheme is rather sﬁeculati?e, we have recently
prepared and characterized the q3—si1apropenfliron complexes
such as (VIIa) and (VIIb) which should be a model complex of

(IV) in the reaction of (I) with (IIa}. [.9];

Me Me

N s S S
S ©__ (VIla) R=Me
- — Fe(CO)3(SiMeR) . . . o
HCy Fe(COBSIMeR)  (viby Re-czcHz |

Experimental .

Materials
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:Fd(PPh3)2(C4 2" 3)[121, Pd(PPﬁ3)4[13l, PdCl (PPh )2[141, N:\.(COD)2

f1s1, and RhCl(CO)(PPh )2[16].

‘Reaction of (I) with (IIa) in the presence of'bis(tfiphenfl-;

phosphine) (maleic anhydride}palladium

A solution of (I)(1.06mmol), (IIa)(l.0S5mmol) and bis(tri-
phenylphosphine) (maleic anhydride)palladium:(0.01mmol)'in ben-
zene (10ml) was heated at reflux for 36h to give -a homogenepuéf
yellow solution. After evaporation of the solvent,  the mixtufé
was subjected to silica gel TLC to give (;Ia) in 13.5% yield as
an oil; n2? 1.4320; ms M* 3.6(2.7), m/e 73(100}; IR (neat) cm '
2930(m), 1600(w), 1250(s), 830(s}, 790(5); NMR (CCl')fG‘(PPm)
0.12(s, 6H, Si-CH ), 0.13(s, 6H, Si-CH ), 0.15(s, 9H, Sl-Cﬂ3),
0.22(s, 6H, Si-CHj3), 0.74(m, 4H, Si—CH,-), 1. 4o(m, 2H, Si-CH,~CH,),
5.50-6.30(m, 34, —C§=Q§2), Vv (n-hexane) ) ax(nm) 224.0.  {e=5900) .
Anal. Found: C, 53.28; H, 11.67. 1483681 calcd.-: C, 53.08:

11.46%

Reaction of (I) with (IIb) in the presence of'tetfakis(tripﬁegy14'

phosphine)palladium

By a similar procedure, the reaction: of (I} (1. 02mm61) wiﬁh

(IIb)(; 02mmol) in the presence of tetrakls(trlphenylphosphlne)

pallad;um.(o Olmmol) gave (IIIb) in 33.4% yleld as an. 011 ng3
1. 4793 MS M 314(1 6), m/e 73(100), IR (neat) ‘cm’, 1 3300(w), -

'2900(m), 2150(w), 1245(5); 830(5),‘ NMR: (CCl ) 6 (Ppm) 0: 14(5,

6H, Sl-CH ),'o 17(s, o4, Si~cH ),:o 21(s, sq,_sl-ca3), o. 33(s,

sq, 1-cn ),_ <‘7::7 4H,'s 1-cn e 1. 50(m, 2, si-ci -cgz ”;214d9-

Féund__c, 53. 17w H, 10: 66: c14n34
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