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Summary 

Compounds of the type ArSnR,, (R = Me or Bu), ArGeEt, and 
XC6 H4 CH2 SiMe3 are formed, though sometimes in poor yield, by inter- 
action of ArHal or XC6 H4 CH2 Hal with the appropriate R3 MMR3 compounds 

in the presence of [Pd(PAr, )4 ] _ 

In 1973, Atwell and Bokerman showed that certain organic halides, RX, 
reacted with disilane derivatives in the presence of some transition metal 
complexes to give R-Si compounds, the reaction being especially effective 
with ally1 halides [l] . More recently, Matsumoto and his colleagues observed 
that aryl bromides (and some chlorides) react with hexamethyldisilane in the 
presence of [Pd(PPh,), ] to give arylSiMe, compounds [2], thus providing an 
important new route to such compounds, especially those in which the aryl 
group bears reactive functional substituents (e.g. NO, ) and so could not be 
attached to silicon by established methods involving Grignard or organolithium 
reagents**. We have made a preliminary survey of extensions of this reaction 
to use of (a) distannane and digermane derivatives, (b) benzyl halides, and 
(c) other [Pd(PAr3)4 ] complexes. 

The results are presented in Table 1, and the significant features are: 
(1) Hexabutyl- and hex&ethyl-distannane (R\ SnSnR: ) react with some ArBr 
compounds to give ArSnR’, , but the yields are much smaller than those from 
hexamethyldisilane, and substantial amounts of the diphenyl, ArAr, are 

*Author to whom correspondence should be addressed. 
**The preparation of p-NO, C6 H, SiMe:, by this route is not in fact as useful as Matsumoto et al. 

supposed 121. since this compound can be obtained easily (if indirectly) in good yield by nitro- 
desilylation of @-Me, Si), C, H, [31_ However. we have used their method to obtain 2.4(NO, )- 
C, Ii4 SiMe,. which is not available by other routes. 
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formed.. The _extent of-the .diphenyl formation is &&&ly. de&a&d by’ 
ekctioti-relea$ng substituents and increased by:eh+&$&vjthdra&ng ~LII$ .’ 
stituents; so that no p-nitrophenyltin compounds Were dbtained. Use of the ..-I. 
mixed Me; S&&es gave p-N& C, lF& SiMes but no ~p~NC& & SnMeJ. 
(2) In the very small numberof experiments in which-it w& used; hexaethyli 
digermane. gave some ArGeE& products, .but diary1 formation Was again 
substantial. 
(3) Betiyl halid& YC6 % CH2 X react with hexamethyldisilane to give 
dibenzyl along with YC, I& CH, SiMe, compounds in yields which Are low. 
for X = H, Me or Cl, but large when X is strongly electron_withdrawing; 
especially for X = p-CN. The relatively low yields for X = m- or p-NO2 may 
he due to secondary reactions, the formation of m-NO2 Ce He CHs SiM% even 
in very low yield, is signiicant, however, since this compound has not been 
accessible in the past. 
(4) Variation of aryl group in the palladium complex seems to have a 
significant influence, so that a virtually quantitative yield of p-NC& & CH* - 
SiMes was obtained by use of [@-MeOC6 & )s P] 4 Pd. However, we are not 
yet certain that the variation reflects real differences in catalytic ability, 
rather than, for example, the presence of inhibiting or enhancing impurities. 

TABLE 1 

INTERACTION OF RHaI AND R;MMR; IN THE PRESENCE OF CPd(PAr, )4 I. 

RHal R; MMR; Conditions o Products h and yields (46) C 

TemP CC) Time (h) 

C, H, Br 
p-MeOC, IX4 Br 
p-MeOC, H,Br 
p-NO2 C, H4 Br 
p-NO, C, H4 Cl 
p-NO2 C, H4 Br 

P-NO, C, H, Br 

%H,* 
p-MeC, Ha Br 
C, H, CH, Cl 

C,H,‘-% Br 
P-NO, C, H. Ca, Cl 
p-NO, C, H,CH, Br 
m-NO, C, H. C+ Br 

P-MeC, H, CK Br 

m-MeC, H4 C& Br 
p-NCC, H, CH, Br 
p-NCC6 H4 CH, Br 
p-NCC, He CH, Br 
m-NCC, H,, Cq Br 
2.4-<NO, )= C, Hs Cl 

Bu, SnSnBu, 
Bu, SnSnBu, 
Me, SnSnMe, 
Bu, SnSnBu, 
Bu, SnSnBu, 
Me, SnSnMes 

Et, SnSnMe, 
Et, GeGeEt, 

Et, GeGeEt, 
Me, SiSiMe, 

120 
120 
120 
120 
120 
120 
120 
180 

140 
140 
140 
120 
120 
140 
120 
120 
140 
140 
140 
140 
140 

40 RSnBu, (28):R, (31) 
40 RSnBu, (55);R, (8) 
40 RSnMe, (52): R, (7) 
40 R, (38) 
40 R, (26) 
40 R, (68) 
40 
sod 

R, (53) 
RgeEt, (28): R, 

90 RGeEt, (36): R, (60) 
60 RSiMe, (25): R, 
66 RSiMe, (11); R, 
90 RSiMe, (12); R, 
90 RSiMe, (19): R, 
60 RSiM% (6); R, 

20 RSibfe, (5): R, 
20 RSiMe, (8): R, 
20 RSiMe, (67); R, 
20e 
10f 

RSiMe, (87): R, 
RSiMe, (98): R, 

20 RSiMe, (29); R, 
9og RSiMe, (40) h 

QUnless otherwise specified toluene (6-10 ml) was used es solvent and [Pd(PPh, )4 ] as catalyst. The 
RH& R; MMR; , and- [Pd(PArs), ] were used in 7.7 and 0.05 mmol amounts, respectively. and reactions 
were carried out in sealed ampoules. bR>MHel compounds were always produced. CUnIess otherwise 

specified. yields were determined by GLC (with the_ aid of authentic samples. except for m-NO, C, %Is - 
CH, SiMe,. which is assumed to give the Same deetor response es its p-i&m&. dMesityIene_ wee used 
as solvent. ePd[P(C, H4 Me-p), ] 4. used as catalyst. JPd[P<C, H, OMe-p), ] 4 u&d ss catalyst. BBenzene 
was used es solvent_ hYieId of purified (distiUed. recrystallized kom MeOH) material, m-p. 61%. kom 
aryl chloride (10 mmol) and Me, SiSihIe, (30 mmol). 
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It i%cle& that the method developeclby Matsumoto and his colleagues has 
-. I considerable scope for extension. No attempt was made in 0~1: survey to 

dptimize yields, and it seems likely that systematic study will lead to sub- 
stantial improvements. 
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