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--The raze of double quaternization reaction of N.N'-dimethyldiura- 

coronand (1) with bis(2-iodoethyl) ether (a) under high pressure strongly de- 

pends on solvent polarity. The nature of the leaving group in bis(2-halogeno- 

ethyl) ethers (-) o r  in bis(2-tosyloxyethyl) ether (a) influences the ra- 

re of double quaternization reaction. 

We have developed a high-yield synthesis of simple"2 and c h i r a ~ ~ . ~  cryptands under high 

pressure via double quaternization reaction of N,N'-dimethyldiazacoron~nds in acetone as solvent, 

followed by demethylarion. A representative example showing the formation of (2B.2.1)cryptand (4) 

is depicted in Scheme. 

Scheme 

Now we report an the influence af solvent and leaving group (X) on the yield of double quaterniza- 

tion reactions. We selected N,N'-dimethyl-1,7,10,1b-tttra0~a-4,13-dieze-[l6)rthoyclopha (1) as a 

model diazacoronand as well as four bridging components w. All reactions were performed in a high 

pressure apparatus6 under 10 kbar at 30%. The influence of solvent was studied For the reaction 

1 + a *a (Scheme). Six different aprotic solvents were chosen as a reaction medium. The resulting - 
1 

bisquaternary salt 2 was checked by H mi?.' The reaction course could be monitored by TLC on alu- 

mina. The yields of bisquaternary salt 2 are mrnpred in Table 1. 



Tab le  1. The i n f l u e n c e  of s o l v e n t  on 

double  q u a r e r n i z a t i o n  f o r  1 + a + 

Solven t  React ion t ime  ( h )  

T a b l e  2. The i n f l u e n c e  of l e a v i n g  

group on double  q u a r e r n i z a t i o n  

R e a c t m n  So lven t  

Me2C0 MeCN 

Yie ld  ( % I  

DMF 100 100 

MeCN 100 9 5  

Me2C0 100 65 

AcOEt 100 5 3  

E t20  100 30  

PhMe 100 44 

Yie ld  (%)  

In a l l  cases, except dirnethylformamide and a c e t a n i t r i l e ,  w h i t e  m i c r o c r y s t a l l i n e  s a l t  p r e c i p i t a t e d  du- 

r i n g  t h e  r e a c t i o n .  A l l  r e a c t i o n s  were completed a f t e r  20 h. The y i e l d s  d i f f e r e d  s u b s t a n t i a l l y  a f t e r  

4  h  i n d i c a t m g  t h a t  t h e  h i g h - p r e s s u r e  doub le  q u a t e r n ~ r a t i o n  was a c c e l e r a t e d  i n  p l a r  s o l v e n t s  l i k e  

Oimethylfarmamidr o r  a c e t o n i t r i l e .  From t h e  p r a c t i c a l  p o i n t  of v iew,  i t  would be d e s i r a b l e  t o  perform 

a double  q u a t e r n i z a t i o n  r e a c t i o n  i n  d ime thy l fo rmam~de  w i t h i n  a s h o r t  t ime  and t o  demerhy la t e  t h e  res- 

u l t i n g  compound d i r e c t l y ,  s i n c e  DMF serves as  good r e a c t i o n  medium f o r  t h e  f o l l o w i n g  deme thy ia t ion .  8 

The i n f l u e n c e  of t h e  l e a v i n g  group (X) was demons t r a t ed  i n  a s e t  of expe r imen t s .  Ccmpound 1 was re- 

a c t e d  wi th  f o u r  b r idg ing  components - i n  acetone and a c e t o n i t r i l e  under s t a n d a r d  c o n d i t i o n s :  10 

k b a r ,  30%. 20 h. The y i e l d s  o f  t h e  a p p r o p r i a t e  b i s q u a t e m a r y  s a l t s  are l i s t e d  i n  Yable 2. I C  is c l e -  

a r  t h a t  t h e  r e su l t s  are  i n  agreement  w i t h  t h e  w e l l  known o r d e r  of r e a c t i v i t y  g i v i n g  by I > B r ~ l o s > ~ C I .  

E v i d e n t l y ,  t h e  b e s t  b r i d g i n g  component i s  a. Not on ly  i t  w i l l  g i v e  t h e  b e s t  y i e l d  f a r  2, but  a lso  

i t  w a s  found t h a t  b i s q u a t e r n a r y  d i i o d i d e  is e a s i e r  t o  deme thy la t c  t han  t h e  co r re spond ing  d ib ramide  

(3). d i c h l o r i d e  (&) or b i s t o s y l a t e  (z). 
The f i n a l  c o n c l o s i o n  i s  drawn as f o l l o w s :  c r y p t a n d s  can be prepared i n  ve ry  good y i e l d  by t h e  h igh  

p r e s s u r e  double  q u a t e r n i z a t i o n  method u s i n g  h i g h l y  p o l a r  s o l v e n t s  l i k e  DMF. The co r re spond ing  bisqu- 

a t e r n a r y  s a l t s  a s  i n t e r m e d i a t e s  need n o t  t o  be i s o l a t e d  be fo re  d e m e t h ~ l a t i o n  t o  g i v e  t h e  c r y p t a n d s .  
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