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Prev ious ly  we had es tabl ished [1] that  1 - c h l o r o m e t h y l - l - m e t h y l - l - s i l a c y c l o p e n t a n e  undergoes 
ske le ta l  r e a r r a n g e m e n t  under the influence of A1Cla, as a r e su l t  of which 1 - c h l o r o - l - m e t h y l - l - s i l a c y c l o -  
hexane is fo rmed .  
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A study of this r eac t ion  was continued in the p resen t  paper .  I t  proved that the mani fes ted  r e a r r a n g e -  
ment  of the r ings  b e a r s  a gene ra l  charac te r :  1 - c h l o r e m e t h y l - l - m e t h y l - l - s i l a e y c l o h e x a n e  is i somer i zed  
to 1 - e h l o r o - l - m e t h y l - l - s i l a e y e l o h e p t a n e ,  while 1 - e h l o r o m e t h y l - l - c h l o r o - l - s i l a c y c l o p e n t a n e  and - -hexane 
a r e  i s o m e r i z e d  to 1 ,1 -d i ch lo ro - l - s i l a eye lohexane  and --heptane,  r e spec t ive ly .  
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I I \  R 
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P, = CHa --, C1 --, n ----- 4,5 

The indicated t r ans fo rma t ions  tes t i fy  to the specif ic i ty  of the reac t ion  for expansion of the h e t e r o -  
cycle,  inasmuch as ch loromethylch loros i lane  der iva t ives  a r e  not act ive in the Whitmore -- Sommer  r e -  
a r r a n g e m e n t  [2, 3]. The yield of the i somer i za t ion  product in the case  of 1 - e h l o r o m e t h y l - l - m e t h y l - 1 -  
s i lacyclohexane r eached  approx imate ly  90%, whereas  in the case  of 1 - c h l o r o m e t h y l - l - c h l o r o - l - s i l a c y c l o -  
pentane and - -hexane it r eached  approx imate ly  80 and 65%, r e spec t ive ly .  A reduct ion  in the yie lds  in the 
last  two cases  is explained by the fact  that the r e a r r a n g e m e n t  is accompanied by the reac t ion  of ~ - d e c o m -  
posi t ion.  

CH.~CI CI 
/ / 

c1 c1 

As evidence of this is the fact that d ich loros i laeycloa lkanes ,  containing the s ame  number  of carbon a toms 
in the r ing as the s ta r t ing  compound, a r e  found to be p resen t  in the reac t ion  mixture .*  

* A carefu l  study of the main  f rac t ions  of the r e a r r a n g e m e n t  products  obtained f rom the (ehloromethyl) -  
methyls i lacyc loa lkanes ,  made employing the gas- l iquid  chromatography  method (GLC), r evea led  that also 
in the case  of these  compounds the r e a r r a n g e m e n t  is accompanied by a -decompos i t i on .  However,  the 
products  conf i rming this were  detected only in t r a c e s .  The reac t ion  for the a - d e c o m p o s i t i o n  of the (ehloro-  
methyl )methyls i lacyc loa lkanes  can be depicted by the scheme:  

CHIC1 C1 
/ [AlCl,] / ~(CH2)nSi - - .  v(CH2)n Si \  + [CH2:] 

CHa CHa 
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Fig. 1. NMR spectra:  a) 1 ,1 -d ime thy l - l - s i l a cyc lo -  
hexane; b) 1 -me thy l - l - e thy l - l - s i l a cyc lohexane ;  c) 
methylated r e a r r a n g e m e n t  product of 1 -ch loromethyl -  
1 -ch lo ro - l - s i l acyc lopen tane ;  d) methylated r e a r r a n g e -  
ment product  of 1 - c h l o r o m e t h y l - l - m e t h y l - l - s i l a c y c l o -  
hexane. 

We postulated that the s -decompos i t ion  takes place by the carbene mechanism.  We observed that the 
amount of  a -decompos i t ion  products  dec reases ,  and the yield of i semer iza t ion  products correspondingly 
increases :  with inc rease  in the amount of catalyst  taken for reac t ion  (the amount of A1C13 was var ied  be-  
tween 5 and 10 mole %). The boiling point, density,  r e f r ac t ive  index and inf rared  spec t rum of the 1,1-di-  
chloro- l - , 'd lacyclohexane obtained by r e a r r a n g e m e n t  all coincided with the indicated p roper t i e s  of this 
product ,  synthesized in known manner  [4, 5]. 

abs. ether 
BrMg(CH~),MgBr ~- SiCI~ ~ y(CH2)5.~ICI_o 4- 2MgC1Br 

A_ftee methylat ion the r e a r r a n g e m e n t  product  proved to be identical  with the known 1 , t -d ime thy l -1 -  
s i lacyclohexane [4-6]. The product  of the a -decompos i t ion  of 1 - ch lo rome thy l - l - ch lo ro - l - s i l a cyc lopen t ane  
was also isolated and identified, which in all of its pr incipal  constants coincided with the known 1,1-di-  
ch lo ro - l - s i l acyc lopen tane  [5, 7]. 

F rom the reac t ion  mixture ,  obtained as a r e su l t  of react ing 1 - c h l o r o m e t h y l - l - c h l o r o - l - s i l a c y c l o -  
hexane with A1C13, taken in an amount of 5 and 10 mole %, we were  able to isolate  and identify 1 ,1-di-  
ch lo ro - l - s i l acyc lohexane  [4, 5] in a yield of 25-30 and 10-15% respec t ive ly ,  and also the r e a r r a n g e m e n t  
product  in a yield of 60 and 75%. The amount of hydrolyzable  chlorine and the MRD of the lat ter  compound 
enabled us to ass ign it the s t ruc tu re  of 1 ,1 -d ich lo ro- l - s i l acyc lohep tane .  Its Raman spec t rum does not 
contain lines at 800 and 910-915 cm -1, cha rac te r i s t i c  for the s i lacyclohexanes [6]. However,  the constants 
of this compound did not agree  with the l i t e ra ture  data [5]. Our at tempts  to synthesize 1 ,1-d ich loro-1-  
s i lacycloheptane as descr ibed  in [5] proved unsuccessful .  The des i red  compound was isolated in v e ry  low 
yield (~ 5~) and, in addition, based on the G LC data it contained up to 40% of a difficultly separable  impuri ty .  

In th~ case of 1 - e h l o r o m e t h y l - l - m e t h y l - l - s i l a c y c l o h e x a n e ,  being an unstrained and stable he re to -  
cycle,  it could be expected that it is not the reac t ion  for expansion of the ring that takes place, but r a the r  
a r e a r r a n g e m e n t  of the rad ica l s  along the lines of a Whitmore -- Sommer  reac t ion  [3], with the formation 
of 1-ehlor  o- 1 -e thy l - l - s i l acyc lohexane .  
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Fig. 2. NMR spectrum of l,l-di- 
chlor o-  1-s i lacye  loheptane. 
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This compound as a standard was synthesized by us according 
to the scheme: 

BrMg(CH2)sMgBr ~- C~.HsSiCI~-§ (C~H~)C1Si(CH~)~-~ -~ 2MgBrC1 

A comparison of the proper t ies  of the r ea r r angemen t  product 
and the standard compound revealed that their  boiling points, nD 2~ 
and d42~ were ve ry  close, but their  infrared spect ra  were completely 
different.  The infrared and Raman spec t ra  of the methylation prod-  
ucts of the two compounds were also different. We obtained conclu- 
sive proof  regarding the s t ructure  of the r ea r r angemen t  products on 
the basis  of studying their  NMR spectra .  

Previous study of the NMR spect ra  of a number of s i lacyclo-  
alkanes of general  formula RR'Si~CH~)~--j (n = 3, 4, 5, R = R'  = CH 3, 

R 1 = H) revealed that the signals of the chemical  shifts of the protons of the groups CH 3, ~-CH2, common 
signal, fl,T-CH2, and also Si--H, are well resolved in the spect ra  of all of these compounds, if the ring con- 
tains the silane group. The difference in the values of the chemical  shifts for the different r ings  is slight 
(with the exception of the silacyclobutanes),  and only different is the ra t io  in the intensities of the signals 
f rom the protons of the (~-CH 2 and fl,T-CH 2 groups.  The protons of the CH3 group give a shift with T ~ 9.7 
p.p.m.,  the s -p ro tons  of the ring give a shift with r 1 ~ 9 p.p.m.,  the fi, T -protons  of the ring give a shift with 
~" 2 ~ 8.2-8.3, and the Si-H protons give a shift with T 3 ~ 5.1 p.p.m. The ratio in the intensities of the signals 
r l :  T 2 in the case of the silaeyclobutanes is ~ 4: 2, in the case of the si lacyclopentanes it is ~ 4: 4, and in 
the case of the si lacyclohexanes it is ~ 4 : 6. 

The NMR spec t ra  of 1 -me thy l - l - e thy l - l - s i l acye lopen tane  and --hexane differed f rom all of the p re -  
ceding by the contour of the signal with r ~ 9 p.p.m; in the case of the ethyl derivatives this signal rePre-  
sents a complex multiplet as a resu l t  of the superimposit ion of the signals of the ethyl radical onthe signal 
of the a - p r o t o n s  of the ring, which is in agreement  with the l i terature data [8]. The NMR spec t ra  of the 
methylated r ea r r angemen t  products oi 1 - c h l o r o m e t h y l - l - c h l o r o -  and 1 - c h l o r o m e t h y l - l - m e t h y l - l - s i l a c y -  
clopentane [1] proved to be the same,  and coincided completely with the NMR spectrum of the standard 
1 ,1-d imethyl - l - s i lacyelohexane .  The spec t ra  of the methylated r ea r r angemen t  products of the 1 -ch lo ro -  
m e t h y l - i - c h l o r o -  and 1 -ch lo rome thy l - l -me thy l - l - s i l acyc lohexanes  also ~roved to be the same, and they 
differed f rom the spec t ra  of the 1 ,1-d imethyl - l - s i lacyc loa lkanes  only in the ra t io  of the intensities of the 
signals ~'1 : r2, which in the given case corresponded to ~ 4 : 8. 

The NMR spect ra  of the methylated r ea r r angemen t  products and of the corresponding standard com-  
pounds are  shown in Fig. 1. The NMR spect rum of the r ea r r angemen t  product of 1 - ch lo rome thy l - l - ch lo ro -  
1-si lacyclohexane,  which is assigned the s t ruc ture  of 1 ,1-diehloro- l -s i laeycloheptane ,  is charac ter ized  by 
two signals -- f rom the protons of the ~-CH 2 and fi,~y-CH 2 groups.  The rat io in the intensities of these 
signals corresponds  to ~ 4 : 8  (Fig. 2). As a resul t ,  the NMR spect ra  confirm the fact that the r e a r r a n g e -  
ment takes place with an expansion of f ive-membered  r ings  to s ix -membered  r ings ,  and of s ix -membered  
r ings to seven-membered  r ings .  

As chemical  proof for the formation of the seven-membered  ring can serve  its polymerizat ion under 
the influence of A1C13 [9]. The resul t s  of the study make it possible to conclude that the discovered by us 
skeletal r e a r r angemen t  of s i lacycloalkanes,  containing a chloromethyl  rad ica l  attached to the silicon atom, 
is genera l  for at least the f ive- and s ix -membered  r ings .  In conclusion we will mention that the react ion 
for the expansion of s ix -membered  r ings  to seven-membered  r ings can possess  preparat ive interest ,  since 
the known organometal l ic  method for the synthesis of si lacycloheptanes [5] leads, as we proved to our -  
selves,  to very  low yields of the desired products.  In this connection the constants given in [5] are  far 
f rom the true values due to the presence of substantial  amounts (30-40%) of difficultly separable impuri t ies .  

2408 



TA
BL

E 
1 

O
bt

ai
ne

d 

si
la

cy
cl

oa
lk

an
e 

A
m

ou
nt

 o
f 

IA
m

ou
nt

 o
f 

st
ar

ti
ng

 
[s

ta
rt

in
g 

si
la

ne
 

Am
ou

n~
 

ab
so
lu
te
 

~
, 

di
et

hy
l 

et
he

r,
 m

l 

Y
ie

ld
, 

%
[(

p,
 b

m
P'm

~ 
) 

d2
0 

M
R

 
fo

un
 d 

ca
lc

u-
 

la
te

d 

Fo
un

d 
, %

 
C

al
cu

la
te

d 

1 2 

.3
 4 5 6 

CI
CH

2\
 

. 
C

i/~
1 

(C
I-

IQ
,-!

 

CI
CH

2\
 

, 
c1

/S
i 

(C
H

Q
~-

] 

CI
CH

~N
/S

i (C
H

~)
a-

 

C
l'x

)S
 i (

CH
~)

~-
 

C
l\

 
* 

/S
i 

(C
H_
, h
- 

C1
 

L 
..

..
. 

CH
~)

si
(C

H~
)a

- 
C~

H~
 

t 
[ 

CH
'~S

t(C
H,)

6-t 
C

H
/I

 
-I

 

B
r 

(C
H

z)
4 B

I 
1.

8 

B
r 

(C
H

~)
5 B

r 
0.

51
 

B
r 

(C
H

2)
.~

 B
r 

0.
56

 

B
r 

(C
H

.*
)5

 B
r 

0
,2

5
 

B
r 

(C
i-I

~)
a B

r 
0,

5 

C
H

aB
r 

C
H

aB
r 

CI
CH

2S
iC

Ia
 

1.
8 

CI
CH

2S
iC

I3
 

0.
4 

CI
CH

~S
iC

I2
CH

a 
0.

5 

C
Ia

Si
C

o.
H

a 
0.

25
 

Si
C

I~
 0.
40

 

].
H5
 0.

06
 

C
H

2)
a S

iC
I2

 
_

_
J 

0,
17

 

4.
2 

25
0(

 

1.
2 

15
0{

 

1,
54

 
15

0(
 

0.
87

 
75

( 

1,
5 

[5
0(

 

D
. t

2 
15

0 

0.
6 

50
0 

4(
 

4~
 

52
 

52
 

56
 

83
 

80
 

18
2 

93
.5

--
94

 
(2

0)
 

18
8-

-1
89

 

55
-5

7 
(5

) 

17
o 

16
1-

-1
61

.5
 

I3
1-

-1
31

.5
 

1,
48

80
 

1,
48

90
 

1.
47

70
 

1.
47

12
 

1.
47

02
 

1.
45

20
 

1.
44

29
 

41
.3

7 
41

.8
 

46
.3

8 -
 

46
,5

1 

46
.6

2 
46

.8
8 

48
.0_

_8
 

46
,1

8 

46
.3

2 
46

.5
5 

41
,8

2 
41

.9
2 

C
1 

21
.7

 
20

.9
 

C
1 

19
.4

 
19

.2
8 

Si
 1

7.
06

; C
 5

1.
4;

 H
 9

.2
0 

Si
 1

7.
22

; 
C 

51
,6

; 
H 

9,
28

 

C1
 2

0.
8 

21
.8

 

si
 1

9.
82

; c
 6

7,
98

; 
H

 1
2,

52
 

Si
 1

9.
78

;C
67

,5
; 

H
 1

2.
74

 

;~
 T

h
e 

li
te

ra
tu

re
 

d
at

a 
[4

] 
co

in
ci

d
e 

w
it

h
 t

h
e 

o
b

ta
in

ed
. 

T
h

e 
li

te
ra

tu
re

 
d

at
a 

[1
0]

 
co

in
ci

d
e 

w
it

h
 t

h
e 

o
b

ta
in

ed
. 

$ 
T

h
e 

li
te

ra
tu

re
 

d
at

a 
[l

l]
 

co
in

ci
d

e 
w

it
h

 t
h

e 
o

b
ta

in
ed

, 

b~
 

O
 



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

1.  S y n t h e s i s  o f  S t a r t i n g  a n d  S t a n d a r d  S i l a c y c l o a l k a n e s .  The compounds, ob- 
ta ined ' in  the presen t  study f rom the corresponding alkyl halides and silane chlorides by the Grignard  r e -  
action, using the p rocedures  descr ibed in [1, 4-7], and also their  methylat ion products,  a re  given in Table 1. 

2 .  T r a n s f o r m a t i o n  o f  1 - C h l o r o m e t h y l - l - c h l o r o - l - s i l a c y c l o p e n t a n e  in  t h e  
P r  e s e n c e o f A l u m  i n u m C h 1 o r i d e .  In a 50-ml three-necked  flask, fitted with a t he rmomete r ,  
dropping funnel and a ref lux  condenser ,  was placed 0.4 g of AICl~. The flask was cooled and 10 g of 1-chlo-  
r o m e t h y l - l - c h l o r o - l - s i l a c y c l o p e n t a n e  was added careful ly  f rom the dropping funnel. The f lask contents 
were  brought up to room tempera tu re  and then carefu l  heating was s tar ted.  Vigorous exothermic  reac t ion  
began at approXimately 60-70% At the end of reac t ion  the mixture  was t rea ted  with fused NaC1, and the 
Hquid port ion was decanted and fract ional ly  disti l led, having f i r s t  added decalin to it to act as a high-boil-  
ing cushion. The following fract ions  were  obtained f rom the fract ional  distillation: I) 0.8 g of 1 ,1-dichloro-  
1-salacyclopentane with bp 139-142 ~ and nD 2~ 1.4610, which agrees  with the l i te ra ture  data [4, 6]. II) 7.8 g 
of 1 ,1 -d ich loro- l - s i l acyc lohexane  with bp 168-170~ nD 20 1.4700; d42~ 1.1531; found %: C1 41.25; calculated 

c l2s i (cH~ 
for I - -  _1. C1 4]~.78%. Li te ra ture  data [5]: bp 170r nD2~ 1.4679. The constants of the 1 ,1-dichloro-  
1-s i lacyclohexane synthesized by us a re  given in Table 1. IIi) 0.5 g of res idue  with bp > 170 ~ 

Analysis of f ract ions  I and II by the G LC method, using the s tandards,  also confirmed the s t ruc ture  
assigned to them, The methyiat ion of f ract ion II with twice the theore t ica l  amount of CH3MgBr led to the 

format ion of ~CH.~2Sli(CH-~)~- t (89% yield) with bp 131.5~ nD 2~ 1,4430; d42~ 0.8119. Its NMR spect rum is shown 
in Fig~ i c .  

The p roper t i e s  of the 1,1o-dimethyl- l-s i lacyclohexane synthesized by us are  given in Table 1, while 
its NMR spec t rum is shown hi Fig. la .  L i t e ra tu re  data [6]: bp 131.2-131.3 ~ (740 ram); nD 2~ 1.4428; d42~ 
0.8111. 

3 .  T r a n s f o r m a t i p n  o f  ! ~ C h ! o r o m e t h y l r ; i c m e t h y l - l - s a l a c y c l o h e x a n e  u n d e r  
t h e  I n f l u e n c e  o f  A l u m i n i l m  C h l o r i d e ~  in a 100-ml four-necked flask,  fitted with a s t i r r e r ,  r e -  
flux condenser ,  dropping funnel and a t he rmomete r ,  was placed 1.2 g of AICl 3. The flask was cooled and 
f rom the dropping funne~, with s t i r r ing ,  was ea r , fu l ly  added a solution of 15 g of 1 - ch lo ro m e th y l - l -me thy l -  
l - s i l acyc lohexane  in an equal volume of n-hexane,  previously  fract ional ly  disti l led f rom sodium. The mix-  
tu re  was careful ly  heated up to 60 ~, af ter  Which the heating was terminated,  but the t empera tu re  spon- 
taneously r o s e  up to 82 ~ and the mixture  frothed s tormi ly .  After exothermic  reac t ion  had ceased, 0.5 g 
of fused AICl 3 was added and the s t i r r e d  fia~k contents were  heated for 20 rain. The liquid port ion was 
careful ly  decanted and fract ional ly  dist i l led.  We obtained i3,5 g (90% yield) of product  with bp 55.5-57 ~ 

Cl 

(5 mm); nD2~ 1.4712; d~ 20 0.9876. Found ~o: Cl(hydrolyzable)20.8;  MR 46.05. ~(cH2)~si/._ . Calculated %: 

CH~ 

Cl (hydrolyzable) 21.7; MR 46.30. 

When the reac t ion  of l - c h l o r o m e t h y l - l - m e t h y l - l - s i l a c y c l o h e x a n e  with 5 mole % of AiCl 8 was run 
without a solvent,  a sto]~my exothermic  reac t ion  began just as soon as the components were  mixed (at 20~ 
s imi la r  to the reac t ion  of 1 -ch lo rome thy l - l -me thy l - l - s i l acyc lopen tane  with AICl 3 [1]. A foamlike poly-  
me r i c  product  was formed as a resu l t ,  which, based on the t i t ra t ion data and the infrared spect ra ,  con- 
tained the Si--C1 bond. Apparently, the formed 1 -ch lo ro - l -me thy l - l - s i l a cyc lohep t ane ,  at the high t em-  
pera tu re  deVeloped during the r e a r r a n g e m e n t  p rocess ,  is polymer ized at the Si--C bond of the ring [9]. 
The possibil i ty of this occurr ing was confi rmed by the control  polymeriza t ion of 1 - c h l o r o - l - m e t h y l - 1 -  
si iacycloheptane with 10 mole % of aluminum chloride at 150-200 ~ 

Methylation of the r e a r r angemen t  product  with excess  CH3MgBr led to the format ion of 10 g of 1,1- 
d imethyl - i - s i l acyc loheptane  with bp 163.5~ riD2~ 1.4532; d42~ 0.8270. Found %: C 67.35; H 12.57; Si 20.00; 
MR 46.52. (CH3)2Si(CH2)6. Calculated %: C 67.51; H 12.74; Si 19.78; MR 46.56. 

The pr incipal  cha rac te r i s t i c  line of a s i x -membered  r ing containing sil icon (800 cm -i) [6] was not 
detected in the Raman spec t rum.  The NMR spec t rum is shown in Fig. ld .  



4 .  T r a n s f o r m a t i o n  o f  1 - C h l o r o m e t h y l - l - c h l o r o - l - s i i a c y e l o h e x a n e  u n d e r  
t h e  I n f : L u e n c e  o f  A l u m i n u m  C h l o r i d e .  The r eac t ion  was run  as descr ibed  in Expt. 2. A m i x -  
tu re  of 8.44 g of the s i lacyc lane  and 0.67 g of A1C13 was taken for reac t ion .  Exo the rmic  r eac t ion  began at 
a mix tu re  t e m p e r a t u r e  of app rox ima te ly  65-70 ~ After the appropr i a t e  workup and a double f rac t ional  d i s -  
t i l la t ion of the mix tu re  we isolated the following fract ions:  I) 0.4 g of a mix tu re  with bp < 167~ ID 1.2 g 
of 1 , 1 -d i ch Io ro - l - s i l a cyc l ohexane  with bp 167-168~ nD2~ 1.4700; d420 1.t530.  III) 4.5 g of a product  with bp 
203-204 ~ (760 ram) and 95 ~ (30 ram); riD2~ 1.4802; d42~ 1.1443. Found %: C1 39.0; MR 45.51. C12~i(CH2)Gr 

Calculated %: C1 38.7; MR 45.93. The R a m a n  s p e c t r u m  does not contain the main line, cha rac t e r i s t i c  for 
s i lacyclohexane  (800 cm-1).  The N'MR s pec t rum is shown in Fig. 2. IV) P o l y m e r i c  res idue  ~ 2 g, fo rmed  
due to po}ymer iza t ion  of the 1 ,1 -d i ch lo ro - l - s i l a cyc lohep t ane  at high t e m p e r a t u r e .  

The, methyla t ion  of f rac t ion  III gave 1.5 g of subs tance  with bp 163 ~ riD2~ 1.4532; d420 0.8268. Both 
GLC and the in f ra red  s p e c t r a  d isc losed that this compound is identical  with the product  descr ibed  in Expt. 3. 

5 .  P r e p a r a t i o n  o f  1 , 1 - D i m e t h y l - l - s i l a e y c l o h e p t a n e  b y  t h e  W e s t  M e t h o d  
[ 5 ] .  Thc~ Gr igna rd  r eagen t  was obtained f r o m  50 g of Mg and 186 g of 1 ,6-d ibromohexane  in 500 ml  of 
e the r .  To a solution of 170 g of SiC14 in 700 ml  of absolute e ther ,  with s t i r r ing  and cooling, was slowly 
added the obtained Gr igna rd  reagen t .  The r eac t ion  mix tu re  was heated for 2 h on the water  bath. The 
fo rmed  n:ass  was f i l tered on a Buchner funnel, and the f i l t ra te  was f rac t ional ly  dist i l led.  We obtained 7 g 
of a f rac t ion  with bp 200-205~ nD 2~ 1.4683; d420 1.1198. Found %: C1 36.7. C12SiCGH12. Calculated %: 
C1 38.7.* L i t e r a tu re  data [5]: bp 201~ riD25 1.4520; d425 1.065. 

All of the obtained chloride was methyla ted  with excess  me thy lmagnes ium bromide .  As a r e su l t  we 
isola ted 2.5 g (1.2%) of subs tance  with bp 159-162~ nD ~~ 1.4400; d42~ 0.8140. Found ~c: MR 46.07; 
(CH3)2Si(CH2)6--,. Calculated %: MR 46.5. 

I 

Analysis  of the subs tance  by GLC revea l ed  that it cons is ts  60% of a compound, having the s ame  r e -  
tention t ime  as (CH3)2~i(CH2)6--1, , ~  obtained by r e a r r a n g e m e n t  and then methylated.  L i t e r a tu re  data for 

(CH3)2S.i(CH2)G-- r |  [5]: bp 161 ~ nD 25 1.4335; d425 0.780; found %: MR 47.45; calculated %: MR 45.56. 

The NMR s p e c t r a  were  obtained on a JNM-3 s p e c t r o m e t e r  (40 MHz) using dioxane as the in terna l  
s tandard,  mixed with the sample  in a vo lume ra t io  of 1 : 5. The chemica l  shifts T were  de te rmined  by the 
method of side bands,  taking ~- = 10 for t e t r amethy l s i l ane ,  and 6 .43p.p .m.  for dioxane. The a c c u r a c y o f  
de termining  the chemical  shif ts  was • 0.03 p .p .m.  The NMR spec t rum of C12~i(CH2)~-- I could not be taken on 

[ .  ' _ 

the indicated appara tus ,  s ince its r e so lv ing  capaci ty  proved to be inadequate and the protons of all  of the 
methylene groups  gave no common signal .  For  this r e a s o n  its spec t rum was taken on a m o r e  sens i t ive  
ins t rument  (100 Mttz) ( internal  s tandard I-1-MDS). 

The R a m a n  s p e c t r a  we re  taken on an ISP-51  ins t rument  with a medium chamber .  The in f ra red  spec -  
t r a  w e r e  token on a UR-10 ins t rument .  The  authors  wish to thank I .  I .  Leshcheva,  L. A. Lei tes  and V. D. 
Oppengeim for  taking the spec t r a .  

C O N C L U S I O N S  

! .  F ive -  and s i x - m e m b e r e d  s i lacycloal lmnes  of type R(CH2C1)~i(CH2)n-- I (R = CH3, CI) undergo 

r e a r r a n g e m e n t  under the influence of cata lyt ic  amounts  of a luminum chloride,  with an expansion of the 
r ing and the fo rmat ion  of products  of type RC~i(CI-I2)n+I--  I 

/ 

2. t h e  indicated new t r ans fo rma t ion  can s e r v e  as a method for the p repa ra t ion  of s i lacycloheptanes .  
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