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THE PREPARATION OF 1,3-DIBROMOADAMANTANE 

T .  M .  Gorrie’ and P .  v . R .  S c h l e y e r  

Department o f  Chemistry,  P r i n c e t o n  U n i v e r s i t y  
P r i n c e t o n ,  N e w  J e r s e y  08540 

B r  

I 

1,3-Dibromoadamantane ( I )  n o t  on ly  i s  an impor t an t  p re -  

c u r s o r  f o r  forming  o t h e r  1 , 3 - d i s u b s t i t u t e d  adamantanes,2’3 

b u t  i t  a l s o  r e a c t s  i n  b a s e  t o  g i v e  t h e  s y n t h e t i c a l l y  u s e f u l  

T-methylenebicyclo[  3 .3 . l Inon-3-one.  I o n i c  c y c l i z a t i o n s  o f  

such  3 , 7 - d i f u n c t i o n a l  b icyc loC3.3 .  l l n o n a n e s  l e a d  t o  adamantane 

d e r i v a t i v e s ,  * whereas  photochemica l  c y c l i z a t i o n s  g i v e  norada-  

mantanes.  6 

2 S t e t t e r  and Wulff r e p o r t e d  t h e  p r e p a r a t i o n  of I by 

r e f l u x i n g  adamantane (11) irj e x c e s s  bromine w i t h  boron tri- 

bromide as a c a t a l y s t .  

bromide g i v e s  on ly  1-bromoadamantane (1111,  b u t  t h a t  t r a c e  

amounts o f  aluminum t r i b r o m i d e  ( e . g .  1OOO:l - boron t r i b r o m i d e :  

aluminum t r i b r o m i d e )  were needed t o  o b t a i n  I .  Most r e c e n t l y ,  

T a l a t y  et g .  fo l lowed  Baughman’s p rocedure  b u t  o b t a i n e d  

o n l y  111; I was formed s a t i s f a c t o r i l y  from I1 only  when t h e  

Baughman’ found t h a t  p u r e  boron tri- 

159 
Copyr ight  1 9 7 1  by Organic  P r e p a r a t i o n s  and P rocedures ,  I n c .  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
4
1
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



T .  M .  GORRIE A N D  P .  v . R .  SCHLEYER 

r a t i o  of boron t r i b r o m i d e  t o  aluminum t r i b r o m i d e  was around 

125:l. 

We r e p o r t  h e r e  t h a t  boron  t r i b r o m i d e  i s  unnecessa ry ;  I 

can be o b t a i n e d  from I1 (or from 111) w i t h  aluminum t r i b r o m i d e  

and bromine.  The b romina t ion  of  adamantane i s  s t e p w i s e .  The 

fo rma t ion  of 1,3,5-tribrorn0adamantane~'~~ can b e  avoided  by 

u s e  of s h o r t  r e a c t i o n  times and by a v o i d i n g  e x t e r n a l  h e a t i n g  

a f t e r  t h e  c a t a l y s t  has  been added.  

EXPERIMENTAL 

To 15 m l .  o f  bromine ( r e a g e n t  g r a d e )  i n  a round bot tom 

f l a s k  equipped  w i t h  condenser  and d r y i n g  t u b e  ( a v o i d  g r e a s e )  

i s  added 5 g .  (0.037 mole)  o f  I1 ( r e c r y s t a l l i z e d  once from 

a c e t o n e )  w i t h  s t i r r i n g .  The r e a c t i o n  mix tu re  i s  t h e n  h e a t e d  

( %  65") u n t i l  t h e  g e n e r a t i o n  o f  hydrogen bromide b e g i n s  ( a b o u t  

5 m i n . ) .  A f t e r  removal  of  t h e  s o u r c e  o f  h e a t  and w i t h  con- 

t i n u e d  s t i r r i n g ,  330 mg. (0 .00063 moles A 1 2 B r 6 )  aluminum tri- 

bromide ( f r e s h l y  subl imed p r i o r  t o  u s e  t o  i n s u r e  uniform 

q u a l i t y  - avo id  e x c e s s i v e  exposure  t o  a i r )  i s  added i n  small  

p o r t i o n s  d u r i n g  15 min. The condenser  i s  removed and r e p l a c e d  

a f t e r  e a c h  a d d i t i o n ;  c a r e  s h o u l d  be e x e r c i s e d  because  o f  t h e  

v i o l e n c e  o f  t h e  r e a c t i o n .  S t i r r i n g  i s  con t inued  5 min. w i th -  

o u t  e x t e r n a l  h e a t i n g  a f t e r  a d d i t i o n  of  aluminum t r i b r o m i d e  i s  

comple te ;  t h e  r e a c t i o n  i s  t h e n  s topped  by p o u r i n g  t h e  s o l u t i o n  

ove r  i c e  and adding  C C l , , .  

a s  s h o r t e r  t imes  g i v e  incomple t e  conve r s ion  of I11 t o  I and 

l o n g e r  times cause  g e n e r a t i o n  of  lY3,5-tribromoadamantane from 

I .  The excess  bromine i s  decomposed w i t h  sodium b i s u l f i t e .  

The aqueous l a y e r  i s  e x t r a c t e d  3 times w i t h  C C 1 4  and t h e  

The t i m e  o f  t h e  r e a c t i o n  i s  c r i t i c a l  
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combined e x t r a c t s  are washed w i t h  water, 5% aqueous sodium 

b i c a r b o n a t e ,  and d r i e d  o v e r  sodium b i s u l f a t e .  The l i g h t  

ye l low s o l u t i o n  is evapora t ed  i n  a r o t a r y  e v a p o r a t o r  and t h e  

p roduc t  i s  c r y s t a l l i z e d  from methanol  a t  -78” ,  d r i e d  and 

subl imed t o  g i v e  mater ia l ,  mp. 106-108O (sealed t u b e ) .  The 

p h y s i c a l  and s p e c t r o s c o p i c  p r o p e r t i e s  a r e  i d e n t i c a l  w i t h  t h o s e  

r e p o r t e d  f o r  1,3-dibrorn0adamantane.~’~’~’~ 

s i s t e n t l y  i n  t h e  r ange  70-80%. 

Yie lds  are con- 

The r e a c t i o n  can be moni tored  by gas  chromatography.  A 

3 ’  g l a s s  column packed w i t h  5% Carbowax 20 M on Chromsorb W 

80/100 may be used .  A column t e m p e r a t u r e  o f  160” i s  appro-  

p r i a t e  f o r  o b s e r v a t i o n  o f  I and 111, w h i l e  100° i s  more 

s u i t a b l e  f o r  f o l l o w i n g  t h e  d i sappea rance  o f  11, i f  t h i s  i s  

d e s i r e d .  

1,3-Dibromoadamantane ( I )  can a l s o  be formed by add ing  

7 . 9  g .  (0 .037  mole)  I11 t o  15 m l .  o f  bromine and r e f l u x i n g  f o r  

1 0  min.  The p rocedure  t h e n  is o t h e r w i s e  t h e  same, and t h e  

y i e l d s  are s imilar  ( 7 . 8  g., 7 2 % ) .  
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