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It was  found tha t  the  h y d r o s i l y l a t i o n  of N - a l l y l p y r r o l i d i n e  and N - a l l y l p i p e r i d i n e  by t r i a l k y l -  
s i l a n e s ,  t r i e t h o x y s i l a n e ,  and 3 H - h e p t a m e t h y l t r i s i l o x a n e  in the  p r e s e n c e  of H2PtC1 s " 6H20 
p r o c e e d s  to  f o r m  y - a d d u c t s .  

In the  h y d r o s i l y l a t i o n  of a l l y l a m i n e  and i t s  N - a l k y l  and N - a l k y l s i l y l  d e r i v a t i v e s ,  the s i l y l  g r o u p  adds  
to the  t e r m i n a l  a tom of the  double  bond to f o r m  T - a d d u c t s  [2-6] .  

We have  c a r r i e d  out the  h y d r o s i l y l a t i o n  of  N - a l l y i p y r r o l i d i n e  (I) and N - a l l y I p i p e r i d i n e  (g) wi th  t r i -  
a l k y l s i l a n e s ,  t r i e t h o x y s i l a n e ,  and 3 H - h e p t a m e t h y l t r i s i l o x a n e  in the  p r e s e n c e  of a 0.1 M so lu t ion  of H2PtC1 ~ �9 
6H20 in i s o p r o p y l  a l c o h o l .  S igna l s  of  the  p r o t o n s  of the  SiCH (CH3)CH2N g r o u p i n g  a r e  a b s e n t  in the  PMR 

�9 C o m m u n i c a t i o n  XXXII f r o m  the s e r i e s  " N i t r o g e n - C o n t a i n i n g  O r g a n o s i l i c o n  C o m p o u n d s . "  See [1] for  c o m -  
m u n i c a t i o n  XXXI.  

T A B L E  1. H y d r o s i l y l a t i o n  of N - A l l y l p y r r o l i d i n e  (I) and N - A l l y l -  
piperidine (II) 

Starting compounds 

I, CHa(C4Hg)2SiH 
I, (C2H5) 3Sill 

II, CHa(CaHT) 2Sill 
II, CHa(C4Hg) 2Sill 
II, CHa(CsHII) 2Sill 
II, (C~Hsh, SiH 
II, C2Hs(C3HT) 2Sill 
II, C2Hs(C4Hg) ~SiH 
II, (C3H~.) e, SiH 
II, (C4Hg)sSiH 
II, (C2HsO) 3Sill 
II, CH3{ (CHs) 3.SiO]2SiH 

I Amounts of reagents 

I (o~ hydr----os-ilane I ~  
H,.g- 

r g I:m~ ~L~ 

4,51 
5,00 
9,20 
4,26 
4,26 
4,26 

12,52 
2,07 

4,35 6,34 
4,04 4,17 
4,88 5,37 
3,13 3,92 

6,95 
6,00 

10,68 
6,03 
5,54 
7,05 

16,40 
3,65 

40 0,13 
36 0,05 
39 O,10 
25 0,13 
36 0,10 
48 $ 0,05 
74 0,05 
34 0,08 
34 0,10 
34 0,10 

100 0,06 
16 0,02 

~.~ ~ g ~ 

A 12 7,27 93 
A 12 5,24 64 
B 17 6,95 69,8 
A 12 4,22 59,5 
B 17 8,55 76,2 
C 0,5 9,20 8O 
A 15 14,28 72 
B 17 3,09 26,1 
B 17 4,70 48,7 
B 17 4,30 38,8 
C 4 19,30 66,7 
C 2 2,67 48 

* The  l e t t e r  A i n d i c a t e s  the  c a t a l y s t  was  added  g r a d u a l l y  to a m i x -  
t u r e  of the  s i l a n e  and a lkene ,  B i n d i c a t e s  the  a lkene  was  added  d r o p -  
w i s e  to the  h e a t e d  (to 100 ~ m i x t u r e  of s i l a n e  and c a t a l y s t  (0.05 ml ) ,  
and  the  r e m a i n i n g  amoun t  of c a t a l y s t  w a s  then  added  g r a d u a l l y ,  whi le  
C i n d i c a t e s  the  m i x t u r e  of  s i l a n e  and c a t a l y s t  was  a d d e d  d r o p w i s e  to  
the  h e a t e d  (to 100 ~ a l k e n e .  The  c o u r s e  of the  r e a c t i o n  was  fo l lowed  f r o m  
the  d i s a p p e a r a n c e  of  the  v Si l l  and VC =C a b s o r p t i o n  bands  in the  IR s p e c t r u m .  
t The amount  of II i s  i n d i c a t e d  A 10~ e x c e s s  (52 m m o l e )  of the  t r i -  
e t h y l s i l a n e  was  u s e d .  

In s t i t u t e  of O r g a n i c  S y n t h e s i s ,  A c a d e m y  of S c i e n c e s  of the  La tv ian  SSR, R i g a .  T r a n s l a t e d  f r o m  K h i m -  
iya  G e t e r o t s i k l i c h e s k i k h  Soed inen i i ,  No. 4, pp .  485-487,  A p r i l ,  1972. O r i g i n a l  a r t i c l e  s u b m i t t e d  M a r c h  24, 
1971. 
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TABLE 2 
RR'r r, CH2 

I J 

Bp, '~C rtD2~ d4~O 
r r' " (pr~ure, mm) 

CH3 
C2Hs 
CH3 
CH~ 
CH3 
C~Hs 
C~Hs 
C~Hs 
C~Hz 
C4H9 
C2HsO 
CHa 

C4H9 
C2Hs 3 
C3H7 
C4H9 
CsH,l 4 
C~Hs 4 
C~H7 4 
C4H9 4 
C~H7 
C4Hg \ 
C2HsO 
(Ctt3)~SiO 4 

130--132 (4) 
100--102 (2) 

131 (3) 
138--141 (2) 
162--166 (I) 
125--128 (4) 

134 (2) 
148--150 (3) 
143--146 (2) 
172--176 (3) 
115--117 (2) 

ll7 (i) 

1,4635 
1,4660 
1,4660 
1,4670 
1,4660 
1,4700 
1,4680 
1,4668 
1,4700 
1,4697 
1,4400 
1,4339 

Table 2 (continued) 

0,8484 
0,8571 
0,8531 
0,8547 
0,8501 
0,8647 
0,8581 
0,8600 
0,8553 
0,8552 
0,~350 
0,8922 

found 

87,56 
73,50 
82,95 
92,06 

101,53 
78,27 
87,32 
95,98 
92,50 

106,18 
80,58 

101,47 

calc. 
Empirical formula 

7t,3 
68,6 
71,0 

Found, 

10,2" 
12,7" 
5,5 70,5 
9,5" 72,0 
4,3 73,2 

I 1,4" 69,6 
10,1* 71,2 
4,3 72,6 
4,9 72,0 
4,2 73,7 
4,7 58,0 
3,9 51,8 

MRD 

87,36 
73,27 
82,89 
91,99 

101,41 
77,90 
87,40 
96,50 
92,15 

105,80 
80,54 

101,65 

C,6HasNSi 
C~3H~oNSi 
C,sH3~NSi 
C,7It37NSi 
C,9[h,NSi 
CI4H31NSi 
C,6[t:~NSi 
C,8tt~9,NSi 
C,vH:aNSi 
C2oH4~NSi 
C,4I-I3,NQSi 
CIsH37NO2Si~ 

72,2 
73,4 
69,9 
71,0 
72,3 
71,2 
73,9 
57,7 
52,2 

13,4 
13,0 
13,0 
12,9 
t2,9 
13,0 
12,6 
13,4 
13,2 
13,6 

10,8 

% Calc., % 
C H 

71,2 13,0 
68,6 12,8 

13,o 1 
13,1 
13,2 
12,9 l 
13,0 
13,2 
13,1l 
13,3 ] 
10,7 
10,7 

I N 

10,4" 
12,3" 
5,4 
9,9" 
4,4 

l 1,6" 
10,4" 
4,7 
4,9 
4,3 
4,8 
42 

*Si. 

spectra of all  of the addition products.  In addition, signals from the protons of the S i - C H  2 grouping (6 0.53 
and 0.45 ppm, respect ively)  are observed in the spectra of the products of the addition of triethoxysilane and 
3H-heptamethyltrisi loxane to N-al lylpiperidine.  Consequently, these reactions also proceed with the forma-  
tion of 7 - a d d u c t s .  

R~SiH + CH2 = CHCH2N(CH~) nC H~-~,-R3SiCHzCH2CH2N(CH~).CH2 
r . - - I  I l 

I n = 3 ;  I l n = 4  

The s t r u c t u r e s  of the p roduc t s  of the addi t ion  of the t r i a l k y l s i l a n e s  to N - a l l y l p i p e r i d i n e  {II) a re  a l so  
c o n f i r m e d  by the a g r e e m e n t  in t h e i r  phys i ca l  c o n s t a n t s  and IR abso rp t i on  s p e c t r a  and the c ons t a n t s  and 
s p e c t r a  of t r i a l k y l  ( 3 - p i p e r i d i n o p r o p y l ) s i l a n e s ,  which  we p r e v i o u s l y  ob ta ined  f rom t r i a l k y l  (3 -ch lo ropropy l ) -  
s i l ane  and p i p e r i d i n e  [7]. 

The o r d e r  of m i x i n g  the r e a g e n t s  (in e q u i m o l e c u l a r  quant i t i es )  has a s u b s t a n t i a l  effect  on the r e a c t i o n  
r a t e ,  which  is  g r e a t e s t  In the c a s e  of the addi t ion  of a m i x t u r e  of the h y d r o s i l a n e  con ta in ing  the ca t a ly s t  to 
the hea ted  a lkene .  The o r d e r  of mix ing  the r e a g e n t s  did not  affect  the d i r e c t i on  of h y d r o s i l y l a t i o n .  The  
cond i t ions  u s e d  to c a r r y  out the r e a c t i o n s  a r e  p r e s e n t e d  in Tab le  1. The phys i ca l  c o n s t a n t s  and r e s u l t s  of 
a n a l y s i s  of the compounds  ob ta ined  a r e  p r e s e n t e d  in Tab le  2. 

We thank V. A. P e s t u n o v i c h  for  r e c o r d i n g  the PMR s p e c t r a .  
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