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Reverse mutarotation of poly-L-proline* 

The m u t a r o t a t i o n  of poly-L-proline I ( [a ]~  = + 4 o°) into poly-L-proline I I  ([a]~ = - - 5 4  o°) has  
been described by  KugTz, BERGER AND KATCHALSKI 1. F u r t h e r  work  on this subject  has been 
publ i shed  since2, 3. I n  the  present  note  the  reconversion of poly-L-proline I I  into poly-L-proline I 
is reported.  

W h e n  a 5 % solut ion of polyproline I I  in formic acid is diluted io-fold wi th  n-propanol ,  the  
specific ro ta t ion  of the  po lymer  changes within a week f rom [a]~ 5 = - - 4 1 5  ° to [a]~ = - - 2 5  °. 
The polyprol ine precipi ta ted by  ether  at  this  stage shows [u]~ = + 5 °0 (coucn., o.35 % (w/v) in 
glacial acetic acid), and it  m u t a r o t a t e s  into polyproline I I  in this  solvent.  Like polyproline I, it is 
ve ry  spar ingly  soluble in water ,  and its infrared spec t rum is identical wi th  t h a t  of polyproline I, 
differing significantly f rom t h a t  of polyproline 112 (see Fig. I). 

Reverse  m u t a r o t a t i o n  of poly-L-proline I I  into poly-L-proline I occurs equally well when  
n -bu tano l  is used instead of n-propanol .  In  the  case of methanol  and ethanol,  reverse mu ta ro t a t ion  
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Fig. I. The infrared spec t rum  of poly-L-proline I ([a~p = + 4o°), -- . . . .  (A) ; poly-L-proline 1I 
([a]~ 5 = - - 5 4 o ° ) ,  - . . . . .  (B); and poly-L-proline obtained from poly-L-proline I I  after  reverse 

m u t a r o t a t i o n  ( [a]~ = + 5 o°) - -  (C). All spectra  were taken f rom KBr  pellets. 
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does proceed  ini t ial ly,  b u t  t h e  p o l y m e r  p rec ip i t a tes  o u t  of so lu t ion  w h e n  an  [ a ]~  of a b o u t  - - 2 5  °0 
is r eached  (Fig. 2). T he  poss ib i l i ty  of  m u t a r o t a t i o n  in a i ipha t ic  a lcohols  in t h e  absence  of acid 
could  no t  be t e s t ed  as  t h e y  do n o t  d issolve  polypro l ine  I I .  

The  effect of t h e  acid p r e s e n t  in t h e  so l ven t  m i x t u r e  caix be  seen  f rom Figs.  3 a n d  4- Reve r se  
m u t a r o t a t i o n  is s lower in  t h e  presence  of fo rmic  acid t h a n  in t h e  presence  of acet ic  acid. H ighe r  
acid concen t r a t i on  causes  t h e  reverse  m u t a r o t a t i o n  to p roceed  a t  a lower ra te .  
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Fig. 2. Reve r se  m u t a r o t a t i o n  of poly-L-prol ine 
II .  The  so lu t ions  con ta ined  l O %  formic  acid 
a n d  9 0 %  of m e t h a n o l  ( i ) ,  e t hano l  ( × ) ,  n-  

p ropano l  (Jk) and  n - b u t a n o l  ( e ) ,  (v/v).  

Fig. 3. Reve r se  m u t a r o t a t i o n  of poly-L-prol ine 
II .  The  so lu t ions  con ta ined  9 o %  (v/v) of  n-  
p ropano l  a n d  l O %  of formic  acid ( e ) ,  acetic 

acid or propionic  acid (O) .  

Fig. 4- Reve r se  m u t a r o t a t i o n  of poly-L-prol ine 
II .  The  so lu t ions  con ta ined  acet ic  acid a n d  
n -p ropano l  in t he  ra t ios  1 :9  (~k), 2 :8  (m)  and  

4 :6  ( 0 )  (v/v).  

I t  is wor th  while no t i ng  t h a t  t he  reverse  m u t a r o t a t i o n  c a n n o t  be a t t r i b u t e d  solely to t he  
effect of t h e  alcoholic h y d r o x y l  group.  ]3cnzyl alcohol,  for example ,  does  no t  b r ing  a b o u t  reverse  
n lu t a ro t a t i on .  On  t he  con t r a ry ,  poly-L-prol ine I d i sso lved  in benzyl  alcohol  or  in 2-ch loroe thanol  2 
n m t a r o t a t e s  in to  poly-L-prol ine II.  

The  revers ib i l i ty  of t he  m u t a r o t a t i o n  of poly-L-prol ine s u g g e s t s  s t r ong ly  t h a t  no chemica l  
change  is invo lved  du r i ng  t he  process ,  a n d  t h a t  t he  change  is of  a conf igura t iona l  na tu re .  I t  
indi rec t ly  g ives  we igh t  to  t he  proposed  occurrence  of a cis-trans i somer i za t i on  a t  t h e  pep t ide  bond.  
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