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The p r e sence  of two absorpt ion bands at 3580 (ca 17) and 3640 cm -t (ca 24) is detected in the region 
of the s t re tch ing  v ibra t ions  of the hydroxyl  group in suff icient ly dilute solutions of 5-(8 -hyd roxye thy l ) - l , 2 -  
d ihydropyr ro l iz ine  (I) in CC14. 

A study of the concentra t ion t r end  of the in tensi t ies  of these  bands showed the concentrat ion independ- 
ence of the i r  ea values ,  typical  for  i n t r amolecu la r  hydrogen bonding [1]. 

Consider ing the posit ion and fo rm of the bands as well  as the i r  behavior  as the concentra t ion of the 
compound is changed, it can be a s s um ed  that the absorpt ion at 3580 c m  -1 per ta ins  to the vibrat ions  of the 
hydroxyl  group involved in the format ion  of a hydrogen bond, while the band at 3640 cm -1 co r re sponds  to 
the absorpt ion of a f r ee  hydroxyl  group.  The shoulder  on the h igh-f requency side of the peak of the f ree  
hydroxyl  group (3648 cm -~) should probably  be ass igned  to the manifes ta t ion of conformat ional  effects  [2], 
as  in the case  of fl -phenylethanol  (II). 

An examinat ion of the data on fl -phenylethanols  [2-4] and an invest igat ion of the molecu la r  models  of 
I make  it poss ib le  to suppose that the i n t r amolecu la r  hydrogen bond in I is fo rmed  between the hydrogen of 
the hydroxyl  group and the 7r e l ec t rons  of the 1 ,2 -d ihydropyr ro l iz ine  s y s t e m  in the region of N, C-5,  and C-6.  

A compar i son  of the AvOH values for  I (60 cm "l) and II  (29 cm -l) [2,3] indicates  g r e a t e r  s t reng th  of 
the hydrogen bond in the f i r s t  ca se .  An e s t i ma t e  of the energy  of the hydrogen bond in I, in co r re spondence  
with [5], g ives  1.7 k c a l / m o l e ,  while this energy  is 0.88 k c a l / m o l e  [4] for  II.  

The e lec t ron  densi t ies  and bond o r d e r s  for  benzene and py r ro l e  p resen ted  in [6] a t tes t  to higher  e l ec -  
t ron  densi ty  on the carbon a toms for  py r ro l e  and higher  "mult iple  bond unsaturat ion"  than is the case  for  
benzene.  Consequently,  the ~r-hydrogen bond, under  equal s t e r i c  conditions, should be s t ronge r  in the 
p y r r o l e  r ing .  

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

A mix tu re  of 5- and 7- (8 -hydroxye thy l ) - l , 2 -d ihydropyr ro l i z ine  [7] was t r ea t ed  with formaldehyde  
via the method in [8]. Compound I was i so la ted  in 36% yield (based on the I in the mixture)  and had bp 120- 
121 ~ (2 ram) and n~  1.5412. The pur i ty  of the compound was conf i rmed by gas- l iqu id  ch romatography .  

The IR s p e c t r a  of CC14 solutions (5 �9 10 -3, 3 �9 10 -3, and 2 �9 10 -3 M) were  r eco rded  with a UR-10 spec -  
t r opho tome te r  at r oom t e m p e r a t u r e .  
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