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Summary : Cobalt carbonyl -catalyzed reaction of HSiMe3 with aromatic 

nitriles having various functional groups provided a novel route to 

N,Ij-disilylamines. 

The hydrosilylation of alkynes using transition metal catalyst has been an 

important and well-known process not only as a method of reduction but also as 

a convenient route to silicon containing compounds. 
1 

On the other hand little 

attention has been paid to the addition of hydrosilanes to nitriles, 2,3 despite 

the potential utility of N-silylated compounds. 
4 

For example, the addition of 

HSiMe Cl to methacryronitrile has been reported, but the product yield was very 

low. 
32 

Nevertheless the selective reduction of aromatic nitriles having various 

functional groups is an important route to primary amines, although few studies 

has been carried out. 
5 

We now wish to report a novel and effective method for 

the reduction of aromatic nitriles using cobalt carbonyl catalyzed addition of 

two molecules of HSiMe3 (eq 1). 6 

To a solution of CH3C6H5 (10 mL) containing COAL (0.0684 g, 0.2 mmol) 

was added HSiMe3 (2.83 mL, 25 nun011 with stirring at -2O“C under CO atmosphere. 

HSiMe NASiMe3 

cat. COAX 
I- (1) 

R :iMe3 
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Table 1. Cobalt Carbonyl Catalyzed Addition of HSiMe3 to Aromatic Nitriles.a 

Products, Yields, and Boiling points. 

entry product yield,% 
b 

bp, "C/mmHg 
, 

1 61 130/20 

2 91 150/20 

3 57(68) 150/19 

4e 

5 

6e 

a-- 0 
,SiMe3 

:iMe3 ll(22) 150/10 

64(67) 15010.5 

(36) 150/0.5 

7 

8 e,f 

9 

(88) 

(53) 

(73) 120/0.5 

(46) ’ 150/0.7 

160/10 

150/5 

a) All reactions were carried out on a scale as described in the text unless 

otherwise noted. b) GLC yields in parenthesis. c) Oven Temperature of bulb to bulb 

distillation apparatus. d) ref. 7. e) COAX (0.625 mmol) was used. f) For 48 hrs. 

g) Partially hydrolyzed product, i.e., a monosilylated amine , was also obtained in 

19 % yield. 



5147 

After about 5 minutes, to this solution was added p-tolunitrile (0.3 mL, 2.5 

nunol) at -2OOC. The reaction mixture was stirred at 60°C for 20 hrs. The 

solvent was removed by rotary evaporator and the residue was distilled by bulb 

to bulb distillation to give 0.606 g (91 % yield) of N_,N_-bis(trimethylsilyl)- 

p-methylbenzylamine as a colorless liquid. The reaction can also be effected 

by using a nitrogen atmosphere, although the yield being slightly decreased. 

The N,N-bis(silyl)amine was quantitatively converted to p-methylbenzylamine 

by treating with RF in methanol. 

In a similar manner a number of FJ,FJ-disilylamines were obtained from the 

corresponding nitriles as shown in Table 1. The products were identified by lH 

NMR, IR, and Mass spectra, and/or comparison with the values of the literature. 
7 

The reaction conditions could be tolerant of various functional groups like 

methoxy, chloro, dimethylamino, or methoxycarbonyl (entry 7, 8, 9, 10). Since 

the aliphatic nitriles did not react with HSiMe3, the cyano group ajacent to 

benzene ring selectively reacted with HSiMe3 in the case of p-(cyanomethyl)- 

benzonitrile (entry 6). The rate of conversion of aromatic nitriles having 

electron withdrawing group or sterically hindered nitriles was rather low (entry 

4, 8, 10). 

The plausible reaction pathway is depicted in Scheme 1. 

generated by the reaction of HSiR3 and COAX', 

R3SiCo(C0)4, 

may react with a nitrile to 

give N-silylnitrilium ion intermediate (L) and Co(C0);. Transfer of hydrogen 

from a hydrosilane to l+ might occur to form silylimine (2. The addition of 

HSiMe3 to &in a similar manner would result in the formation of FJ,fi-disilyl- 

amine.'l 

More works in the area concerning the addition of hydrosilanes to carbon, 

nitrogen multiple bond are now in progress. 

Scheme 1 

HSiMe3 + COAX- Me 
3 
SiCo(C0) 

4 + HCo(C0)4 

HSiMe3 + HCo(C0)4-Me3SiCo(CO) 
4 + H2 

I Me3SiCo(C0)4 
HSiMe 

CH=NJ-SiMe3 
Me3SiCo(C0)4 
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