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A b s t r a c t  - The new i n t e r n a l  photodimers  o f  d i n u c l e o t i d e  a n a l o g u e s  

i n  which 5 - a l k y l  d e r i v a t i v e s  o f  u r a c i l  and 6 - a z a u r a c i l  a r e  c o n n e c t e d  

w i t h  t r i m e t h y l e n e  c h a i n  have been obtained.  The s t r u c t u r e  i s  
d i s c u s s e d  on t h e  b a s i s  o f  s p e c t r o s c o p i c  d a t a .  

1 I n  t h e  r e c e n t  communicat ion we d e s c r i b e d  t h e  fo rmat ion  o f  c i s - s y n  i n t e r n a l  

photod imers  d u r i n g  UV i r r a d i a t i o n  of d i n u c l e o t i d e  a n a l o g u e s  i n  which u r a c i l  

o r  thymine was c o n n e c t e d  w i t h  6 - a z a u r a c i l  w i t h  a t r i m e t h y l e n e  b r i d g e .  

The unusua l  p r o p e r t i e s  o f  some p r o t o n s  a t  t h e  azacyc lobutane  r i n g  - a c c o r d i n g  
I t o  H-NMR s p e c t r a  - i n s p i r e d  u s  t o  examine t h e  i n f l u e n c e  o f  a l k y l  s u b s t i t u e n t s  

i n  5 - 5 ' - p o s i t i o n s  on t h e  f o r m a t i o n  o f  such  i n t e r n a l  photod imers .  

HETEROCYCLES, Vol 22, No 6, 1984 



I n  order  t o  r each  some q u a n t i t a t i v e  d a t a  on unbonding base-base i n t e r a c t i o n  

i n  compounds la, and t h e  hypochromism va lues2  have been c a l c u l a t e d  

and w i t h  t h e  proper  pyrimidine-pyrimidine c o u n t e r p a r t s .  The obta ined  

r e s u l t s  a r e  p re sen ted  i n  t h e  Table  1 .  

I Compound I % H 

Table  1 .  Values of hypochromism % H of some d inuc l eob ide  analogues.  

It i s  ev iden t  from t h e  d a t a  g iven  i n  t h e  Table 1 t h a t  t h e  hypochromism 

of t he  analogues having 6 - a z s u r a c i l  moiety is  lower t h a n  t h e i r  u r a c i l  counter -  

pa r t s .  Neve r the l e s s  t h e  d i f f e r e n c e s  a r e  t oo  sma l l  t o  be r e s p o n s i b l e  o f  t h e  

d i f f e r e n t  behaviour of  t he se  two s e r i e s  under U7i i r r a d i a t i o n  i n  aqueous s o l u t i o n .  

The s h o r t  t ime i r r a d i a t i o n  of compounds la, j& and j& i n  aqueous s o l u t i o n  

with A >290  nm l e d  e x c l u s i v e l y  t o  photohydra tes ,  whereas t h e  same expe r i -  

ments c a r r i e d  out  w i t h  pyrimidine-pyrimidine analogues  gave a s  a r e s u l t  cyc lo-  

butane t y p e  p h o t ~ d i m e r s ~ ' ~ .  The p ro longa t ion  of  t h e  i r r a d i a t i o n  r e s u l t e d  i n  

complicated mixture  of  productd a s  shown by TIC. Q u i t e  d i f f e r e n t  r e s u l t s  were 

obtained when ace tone  was used a s  s o l v e n t  and s e n s i t i z e r .  The i r r a d i a t i o n  of  

compounds &, and k i n  ace tone  w i t h  2 2 9 0  nm f o r  15 min gave 

exclus ive ly  t h e  azacyclobutane  photodimers a, & and & i n  h igh  y i e l d s .  

The obta ined  photodimers showed only end W a b s o r p t i o n  a t  h = 270 nm a s  shown 

i n  t he  F igu re  1 .  The pho tod ine r s  2a, and & a r e  uns t ab l e  ir. aqueous s o l u t i o n  

and they  decompose g r a d u a l l y  t o  &, Q and l c , r e s p e c t i v e l y  /w i th in  4 days  

2a, & and & s t o r e d  i n  water  s o l u t i o n  a t  room t empera tu re  comple te ly  r e v e r s e s  

t o  Q, fi and j&, r e s p e c t i v e l y / .  The s h o r t  t ime  i r r a d i a t i o n  of photodimers 
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2, a and & w i t h  h = 254 nm r e v e r s e s  t h e  d i m e r i z a t i o n  what is v i s u a l i z e d  

by a p p e a r a n c e  o f  W a b s o r p t i o n  a t  270 nm / s i m i l a r l y  t o  p y r i m i d i n e - p y r i m i d i n e  

a n a l o g u e s  '"/. 

F i g u r e  1 . W a p e c t r a  of compounds and & i n  w a t e r .  

1 The H-NMR and '?C-NMR s p e c t r a  o f  known i n t e r n a l  photod imers  and newly o b t a i n e d  

i n  6 - a z a u r a c i l s  s e r i e s  showed t h e i r  c l o s e  s i m i l a r i t y .  Obta ined  r e s u l t s  s imply 

s u g g e s t e d  t h a t  t h e s e  compounds should  have t h e  c i s - s y n  geometry. The NMR d a t a  

a r e  c o l l e c t e d  i n  T a b l e  2 and T a b l e  3. 

The c h e m i c a l  s h i f t s  of if6' and H5 i n  a l l  r e p o r t e d  compounds a r e  a l m o s t  i d e n t i c a l .  

Also  geometry of  seven-member d i a z a c y c l o h e p t s n e  r i n ~  on t h e  b a s i s  o f  NMR d a t a  

seems t o  be i d e n t i c a l .  The v e r y  complex p a t t e r n  of s p l i t t i n g s  o f  CH; s i g n a l s  

and a l s o  s u p r i s i n g l e  of HB and Hg, need some a d d i t i o n a l  comment. T h i s  compli-  

c a t e d  p i c t u r e  o f  s p l i t t i n g 8  may be probably  a t t r i b u t e d  t o  second  o r d e r  s p l i -  

t t i n g  p a t t e r n  o r  i n t e r n a l  i s o m e r i z a t i o n .  In c a s e  o f  c i s - s y n  geometry o f  o b t a i n e d  

photod imers  t h e  e x p e c t e d  i n t e r n a l  i s o m e r i z a t i o n  is  due  t o  t h e  p o s s i b i l i t y  o f  

e q u i l i b r i u m  between two r e l a t i v e l y  s t a b l e  ro t smers .  
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I n  both r o t a m e r s  t h e  p a t t e r n  of  N-CH;, g r o u p s  c a n  b e  d e s c r i b e d  a s  AA'BB', 

bu t  only one p a i r  of p r o t o n s  i s  e f f e c t e d  by t h e  s t e r e o i s o m e r i z a t i o n  whereas  

ano ther  p i r  i s  n o t  i n f l u e n c e d  by t h e s e  changes .  To prove  s u c h  sug:?est ion 

1 
we run  o u t  t h e  H-NMR s p e c t r a  i n  e l e v a t e d  t c m e r s t u r e  / up t o  7 5 O ~ / ,  where 

t h e  complex p a t t e r n  of  s p l i t t i n e s  s i m p l i f i e d .  The h y p o t h e s i s  o f  e x i s t e n c e  

of e q u i l i b r i u m  between two r o t a m e r s  is  s u p p o r t e d  by "c-NMR s p e c t r a .  
6 6 '  The a d d i t i o n a l  s e t  o f  s i g n a l s ,  e s p e c i a l l y  i n  c a r b o n y l  r e g i o n ,  C and C , 

and N-C-C-C-IP appeared  when s p e c t r a  have been r u n  a t  room t e m p e r a t u r e .  

The low s o l u b i l i t y  of a, & and & i n  s o l v e n t s  s u i t a b l e  f o r  low t e m p e r a t u r e  

NXR s t u d y  makes s u c h  e x p e r i m e n t s  i m p o s s i b l e  t o  r u n .  Such c o n c l u s i o n s  s u p p o r t  

s t r o n g l y  o u r  p r e d i c t i o n s  c o n c e r n i n g  c i s - s y n  c o n f i g u r a t i o n  o f  o b t a i n e d  photo-  

dimers. I n  c a s e  of t r a n s - s y n  geometry t h i s  r o t a r n e r i c  e q u i l i b r i u m  d o e s  n o t  

occur. The a n t i  c o n f i g u r a t i o n  i s  n o t  t a k e n  f o r  t h e  c o n s i d e r a t i o n  because  

of l e n g t h  of  t r i m e t h y l e n e  c h a i n .  

This  work was s u p p o r t e d  by t h e  P o l i s h  Acadew of S c i e n c e s .  
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