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and 25% a m m o n i a  d id  not  l e a d  to the i s o l a t i o n  of any 
i n d i v i d u a l  c o m p o u n d  f r o m  a m o n g  the  r e a c t i o n  p r o d u c t s .  

EXPERIMENTAL 

5-Bromom~hylb~lz.2, 1, 3-aeleaadtazole (1I), A mixture of 5 g 
(0.025 mole) 5-methylbenz-2, 1, 3-selenadlazole (I) [2], 4.5 g (0.025 
mole) bromosuceinimlde. 0,05 g BrzO ~ and 120 ml CC14 was refluxed 
for 7 hr. The succinimide which came out was filtered off, and the 
solvent distilled off. Yield 4.5 g (64%) yellow powder, mp 125"-126 ~ 
(ex ETCH). Found: N 10.45; 10.55; Br 28.63; 29.02% calculated for 
CTH~BrNzSe: N 10.20; Br 29.00~ 

,5-('B, B.-Dicalbethoxy-B-acerylam/ao)edly~-~., 1, 3-11allmadftazole 
(liD. 1.3 g (0.0055 mole) acetylaminomalonie ester was added to a 
stirred solution of 0.125 g (0.0055 mole) Na in 20 ml absolute ETCH, 
the whole stirred for 1 hr at 20", then a solution of 1.52 g (0.0055 mole) 

t 
mole) II in 20 ml dry benzene was added gradually, and the mixture 
boiled for 3 hr. The NaBr was filtered off, and the filtrate evaporated 
to dryness. Yield 1.2g (54%), mp 152~ * (ex ETCH) Found: N10.50; 
10.08%, calculated for CIsHtgNsOsSe: N 10.20%. 

i-(~, B-Dicatbethoxy-B-aeetylamiao) ethyl-8, 4-dlamlnobenzene 
(IV). Hz S was passed into a solution of 2g III in 45 ml EtOH+10 ml 
25% ammonia at 60*, for i hr 30 rain. After cooling the precipitate 
was filtered off and the filtrate evaporated. The dry residue, 1.5 g 
(91%), was reerystalized from ETCH, white transparent plates, mp 182", 
Found: N 12.77; 12.58~ calculated for ClsHzsNsOs: N 12.45%. 

/~.(3, 4-Diamlnophenyl)-a- amlnoprcpionlc acid hy~ochloride (V). 
A mixture of 5 g IV and 120 ml 20% HCI was heated on a steam bath 

for 4 hr. The solution was then vacuum evaporated to dryness, and a 
few volumes of water (about 5 ml) added. The oily residue was re- 
crystallized from absolute EtCH and dry ether, yield 2.8 g (78%) while 
very hygroscopic product, mp 265*-267* (decomp.). Found: N 21.01; 
21.07; C1 25.83%, calculated for CgH~NsO2.2HCh N 21.50; C1 25.50%; 
Rf o.16o.* 

5-($-Amlno-B-cazboxy)ethylbenz-2,1, Z-selenadlazole Cv'I) 
hyd~chlorideo 1.2 g malonate III and 50 ml 20% HC1 was refluxed for 
10 hr, the products cooled, filtered, and the filtrate vacuum evapo- 
rated to dryness. The residue was reerystallized from absolute I~OH- 
ether. Yield 0.61g (6'/%) grayish compound mp 2'/5" (decomp.). 
Found: N 13.77; 13.75; C1 12.18; 12.04%, calculated for CgHsNaOaSe" 
�9 HCh N 13.71; C1 11.65~ 

R E F E R E N C E S  

1. V. F. P e s i n  and V. A. S e r g e e v ,  KhGS [ C h e m -  
i s t r y  of H e t e r o c y c l i c  Compounds ] ,  839, 1967. 

2. O. H i n s b e r g ,  B e r . ,  22, 862, 1889. 

15 A p r i l  1966 L e n i n g r a d  C h e m i c a l  and 
P h a r m a c e u t i c a l  I n s t i t u t e  
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Determinations are made of the polymer content of mixtures obtained 
by catalytic rearrangement of cyclosiloxaues with various substituents 
(CH~, C a Hs, n-CsHT, i-C4H9, CsH~, CFsCHz CH2, NCCH2 CHz CH2) at the 
silicon, in methylethyl ketone and acetone. It is found that the equili- 
brium cyclosiloxane-polycyclosiloxane is shifted to the left as volumes, 
and in particular polarities, of substituents increase. The causes of 
this are considered. 

When c y c l o s i l o x a n e s  a r e  r e a r r a n g e d  in s o l u t i o n  in 

the  p r e s e n c e  of  b a s e s ,  the  f o l l o w i n g  e q u i l i b r i u m  i s  

e s t a b l i  shed :  

c y c l o s i l o x a n e  ~ -  p o l y c y c l o s i l o x a n e  (1) 

the  p o s i t i o n  d e p e n d s  on s o l u t i o n  c o n c e n t r a t i o n  [ 1 - 3 ]  

but  not on s o l v e n t  n a t u r e  [1, 2] o r  t e m p e r a t u r e .  We 
s h o w e d  [3, 4] tha t  w h e n  m i x e d  c y c l o s i l o x a n e s  c o n t a i n i n g  

the  g r o u p s  (CH~hSiO and CF3CH2CH2(CHa)SiO (r  r e -  
a r r a n g e  in a c e t o n e ,  t he  e q u i l i b r i u m  c o n c e n t r a t i o n  of  

p o l y m e r  (P) d e c r e a s e s  l i n e a r l y  wi th  i n c r e a s e  in m o l e  

f r a c t i o n  of  r  

In the  p r e s e n t  w o r k  a m e t h o d  p r e v i o u s l y  d e s c r i b e d  
[4] w a s  u s e d  to d e t e r m i n e  P in s y s t e m s  o b t a i n e d  by 
r e a r r a n g i n g  c y c l o s i l o x a n e s  at 20 ~ in t he  p r e s e n c e  of  
p o t a s s i u m  p o l y m e t h y l s i l o x a n d i o l a t e .  T h e  c o n c e n t r a t i o n  

of  s i l o x a n e  g r o u p s  in s o l u t i o n  w a s  3.33 m o l e / / .  T h e  

r e a r r a n g e m e n t  of the  r i n g s  (RR'SiO} m ( tab le ,  I - V I I / ) ,  

w a s  e f f e c t e d  in m e t h y l e t h y l  k e t o n e ,  s o m e  of the  p o l y -  
m e r s  b e i n g  i n s o l u b l e  in a c e t o n e .  M i x e d  c y c l o s i l o x a n e s  

( t ab le ,  V I I I - X K D  c o n t a i n i n g  in a d d i t i o n  to  t h e  g r o u p  D 
NCCH2CH2(CHs)SiO (N), NCCH2CH2CH2(CHs) SiO(C),  and 

,I,, w e r e  r e a r r a n g e d  in a c e t o n e .  S p e c i a l  e x p e r i m e n t s  
c o n f i r m e d  (e. g.  f o r  I, VI,  VII,  and VIII} tha t  c h a n g e  of  
s o l v e n t  i s  p r a c t i c a l l y  w i thou t  e f f e c t  on the  e q u i l i b r i u m .  

A t t a i n m e n t  of e q u i l i b r i u m  w a s  c h e c k e d  f o r  a l l  r i n g s  by  

r e p e a t e d  k e e p i n g  wi th  i n c r e a s i n g  a m o u n t s  of c a t a l y s t ,  

and in the  c a s e s  of  s i l o x a n e s  I, VI, and VII,  it w a s  
c o n f i r m e d  tha t  the  s a m e  P v a l u e s  w e r e  o b t a i n e d  bo th  

by  r e a r r a n g e m e n t  of the  r i n g s  and by d e s t r u c t i o n  of 

the  c o r r e s p o n d i n g  p o l y m e r s .  
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Fig. 1. Relationship between 
glass temperature Tg of 
siloxane polymers and their 
composition: 1) (r 
2) (NmDn)x; 3) (CmDn}x; 
1 and 2-authors '  data; 3-A. 
I. Ponomarev's (VNIISK} 

data. 
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Fig. 2. Relationship 
between equilibrium 
content of polymer 
and number of C--C 
bonds in the siloxane 
group: A--Number of 
C--C bonds in the 

group. 



CHEMISTRY OF tlETEROCYC LIC COMPOUNDS 749 

Cotll - 

pound 

1 

Equilibrium Polymer Content 

.+R'sio}., in meth~'leth~,l 

I1 
I l l  
IV 
V 

VI 
VII 

Cyc los i l oxane  

R R' 

CHs C231~ 
(:}13 n-C3Hr 
C211~ C~]-Is 
C l l,~ i-C+H9 
CH~ C~HB 
CH:~ CVsCH2CH2 

ketone 

P. Wt %~ 

52.3 
32,2 
21.I 
17.5 
2,9 

Traces 

Cyclosiloxane 

Corn- Symbol 
pound 

ND~ 
XX]! CD3 

N~D2 
XIII C.+D~ 

Dipole 
P. wt % 

moment 

2.76 45.3 
3.45 3.8 
3.58 t races  
- -  31.4 
- -  1 . 0  

- -  t ~ ' a c e s  

*From sum rings+polymer. 
**V. F. Evdokimov (VNIISK) [= All Union Scientific Research Institute for Synthetic 

Rubber] assisted with the determinations of dipole moments. 

It can be seen from the table (I-V) that the equilib- 
rium (1) is displaced towards the left with increase in 
volume of substituents. Then for eyclosiloxanes with 
isomeric groups (III-IV) the value of P is almost the 
same. Polar  radicals  decrease P more powerfully 
than nonpolar ones (VII and V). The effect of polarity 
is especially prominent in the rearrangement  of mixed 
rings. The dipole moments of the cyclosfloxanes VIII-X 
indicate increase in polarity of substituents in the 
order  CFa(CH2) 2 < NC (CH2) ~ < NC (CH2) ~ (table). The 
value of P decreases  in the same order  for cyclosi-  
loxanes VIII-X and XI-XIII .  The less sterically 
voluminous by more polar ~-eyanoethyI group shifts 
the equilibrium (1) rather  more than does the 3, 3, 3- 
tr if luoropropyl group (IX and VIII, XII and XI). 

The position of the equilibrium (1) is known to be 
temperature-independent both in solution and for neat 
material  [2, 5, 6], so that shift of the equilibrium to- 
wards the left is connected with relative decrease  of 
polymer  entropy. In the case of polar substituents this 
is probably brought about mainly by strengthening of 
interchain interaction and the corresponding decrease  
in mobility of segments of the polymeric chains. This 
is confirmed by the increase in glass point temperature  
Tg of polysiloxanes with increase in mole fraction of 
polar groups, and with increase in polarity of those 
groups (Fig. 1). According to [7] the values of the 
alkyl groups affect Tg of polysiloxanes but little, but 
increase  their molecular  volumes. Hence the relative 
decrease  in entropy of polymers  in the I - V  ser ies  may 
be connected with disintegration of the molecular  coil, 

and with difference in potential ba r r i e r s  to rotation 
around the C--C bonds in alkyl groups, present in the 
polymer and in the rings. Indirect support for the 
lat ter  is the practically l inear decrease in P with in- 
c rease  in number of C--C bonds in the siloxane chain 
(Fig. 2), and the closeness of the P values for III and 

IV. 
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