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Organyld ich loros i lanes  RSiHC12 can undergo d ispropor t ionat ion  to the cor responding  organylchlorosi" 7 
lanes  RSiH 2 C1 and organyl t r ichloros i lanesRSiC13 in the p r e s e n c e  of ammonium and iron hal ides [1, 2], p y r i -  
dine and adiponitr i le  [3, 4], t e t r abu ty lammonium chlor ide  [5], hexametapol  [6], and d ia lkylcyanamides  [7-9]. 

We es tabl ished that N-cyanopiper id ine  (I) and N-cyanomorphol ine  (II) a r e  act ive  ca ta lys t s  for  the d i s -  
propor t ionat ion of a lky ld ich loros i lanes .  Thus,  when 4-10 mole% of (I) or  10 mole% of (II) is used as the c a t -  
a lys t  the convers ion  of the a lkyld ichloros i lanes  r eaches  50-80%, while the yield of the a lkylchloros i lanes  is 
90% (Table 1). 

E X P E R I M E N T A L  

Ethylchlorosi lane.  Into the pot of a f ract ionat ing column were  loaded 129 g of e thyldichlorosi lane and 11 
g of (I). The mixtui 'e  was brought  up to ref lux and the e thylchloros i lane  fract ion,  with bp 40-43~ (715 ram), 
was r emoved  a f t e r  30-40 min. A f t e r  dist i l l ing off the fo rmed  e thylch loro-  and e thyl t r ichloros i lane ,  the s t i l l  
r es idue  can be repea ted ly  used as  the ca ta lys t .  

Methylchlorosi lane,  Into the pot of a f ract ionat ing column were  loaded 115 g of methyld ichloros i lane  
and 11.2 g of (II). The mix tu re  was refluxed for  40-60 min and then the methylchloros i lane ,  ~i th  bp 5-8 ~ 
(715 ram), was dist i l led into a t rap ,  cooled to - 6 5  ~ The stil l  res idue  can be r eused  many t imes  as the ca t -  
alyst .  

The physica l  constants  of the obtained a lkylchloros i lanes  cor responded  to the l i t e ra tu re  data, while the 
e lementa l  ana lys is  r esu l t s  agreed  with theory.  

C O N C L U S I O N S  

The N-cyano der iva t ives  of p iper id ine  and morpholine were  proposed as being efficient ca ta lys t s  for  the 
d ispropor t ionat ion  of a lkyld ich loros i lanes .  The i r  use  makes  it poss ib le  to conver t  a lkyldichlorosi lanes  to 
a lkylchlorosf lanes  in up to 90% yield.  
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TABLE 1. Dispropor t ionat ion of RSiHC12 in P r e s e n c e  of (I) and (II) 

tAmount, R Catalyst l mole % 
i 

CH~ (I) I i0,0 
CH3 (II) ] t0,0 
C:H5 (t) 10,0 
n-C3H7 (I) 5,0 
n--C~H9 (I) 4,0 

* Based  on reac ted  RSiHC12. 

Conversion of 
RSiHCI2o % 

70,8 
5i.6 
73,5 
83,8 
51,0 

Yield of 
RSiHCI~ %* 

90,0 
92,0 
88,0 
67,0 
93,0 

Boiling point, ~ 
(715 ram) 

5-6  
5.-7 

40-41 
70-71 
99-100 
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PMR STUDY OF EXCHANGE REACTION BETWEEN 

TRIMETHYLTIN METHYLMERCAPTIDE AND THE 

C H L O R I D E  IN INERT SOLVENTS 
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The exchange reac t ions  in t r imethy l t in  de r iva t ives ,  with c leavage of the t i n - c h l o r i n e  and t i n - s u l f u r  
bonds, were  studied p rev ious ly  [1-4]. In [1] it was shown that  exchange between t r imethyl t in  chlor ide (I) and 
the phenoxide (II} in CC14 solution (concentra t ion of each reac tan t  = 0.2 mole / l i t e r )  at ~ 20~ is absent  on the 
PMR t ime  scale .  The s a m e  reac t ion  was studied by the PMR method in toluene (concentrat ion of each r e -  
actant  ~0 .5  mole / l i t e r )  [2, 3]. It was found that  the exchange ra t e  inc reases  with d e c r e a s e  in the t e m p e r a t u r e ,  
while the reac t ion  o rde r  in (I) l ies  be tween two and three ,  and c lose  to one in the ca se  of (II). At the s a m e  
t ime,  when the exchange between (I) and t r imethyl t in  me thy lmercap t ide  (IH) was studied in [4] it was  d e t e r -  
mined that  in CH2C12 this exchange r eac t ion  p roceeds  rapidly  not only on the PMR t ime  scale ,  but a l so  on the 
ttgSn NMR t ime  sca le  (the concentra t ions  of the r eac t an t s  a r e  not given in [4]). 

In the p re sen t  paper ,  in  o rde r  to a s c e r t a i n  the effect  of the nature  of an iner t  solvent  on the exchange 
r a t e  in t r ime thy l t in  de r iva t ives ,  which contain the t i n - c h l o r i n e  and t i n - s u l f u r b o n d s ,  we used the PMR 
method to study reac t ion  (1) in toluene, chlorobenzene,  o-dichlorobenzene,  CHC13, and CH2C12. 

(CHa)3SnC1 -~ (CH3)~Sn*SCH3 ~- (CH3)aSn*C1 ~- (CH3)3SnSCH~ (i) 

The change in the line shape of the signals of the (CH3)3Sn group with temperature in the PMR spectrum 
of an exchange mixture of (1) (0.33 mole/liter) and (III) (0.33 mole/liter) in toluene is shown in Fig. i. This 
character of change in the line shape of the CH 3 group, and also the values of ~" calculated from the PMR 
spectra (Table 1), indicate an inverse relationship between the exchange rate and the temperature. The ap- 
parent value of the activation energy of reaction (1) in toluene is equal to -9.7 + 0.3 kcal/mole, while the value 
of the preexponent^is 10 -6 Hz. 

The change in the PMR spectra of an equimolar mixture of (I) (0.33 mole/liter) and (III) in the other 
employed solvents has qualitatively the same character as in toluene: one quite narrow signal of the protons 
of the (CH3)3Sn group at low temperature, and two narrow signals of the CH 3 protons at high temperature. 
As a result, an inverse relationship between the rate of reaction (1) and the temperature exists in all five 

solvents .  

A quanti ta t ive c o m p a r i s o n  of the exchange r a t e s  in var ious  solvents  was made at  34 ~ Calculation of r 
d i sc loses  (Table 2) that  the min imum exchange ra t e  occurs  in toluene, and the max imum ra te  in o -d i ch lo ro -  
benzene.  A compar i son  of the exchange r a t e s  with the d ie lec t r ic  constant  of the solvents  (e), which changes 
by at l e a s t  4 t imes  when going f r o m  toluene to o-dichlorobenzene,  tes t i f ies  to the fac t  that the ra te  of reac t ion  
(1) inc reases  with inc rease  in e (see Table  2). However,  it should be mentioned that the exchange ra tes  in 
toluene and CHC13 a r e  but s l ight ly  different ,  although the value of e for  CHC13 is twice that fo r  toluene. This  
resu l t  may be re la ted  to a blocking of the reac t ion  cen te r s  in CHC13 when H bonds of the following type [5-7] 
are formed: 

OH8 
I 

(CH3)3SnCI...H--CCIs and (CHs)sSnS...H--CCIs 
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