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Racemic 9-(2',3'-dihydroxypropyl)adenine is an inhibitor of protein synthesis in a ribosomal system 
[2]. we synthesized the optically active 2,3-dihydroxypropy[ derivatives of some nucleic bases. The 
proehiral properties of glycerol represent an interesting possibility for obtaining such compounds. Re- 
placing the hydroxy group in a pro-R- or pro-S-enantiotropic hydroxymethyl group by a base leads directty 
to both enantlomers. The synthesis was accomplished by the following scheme: 
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B = 1-Uracil (I); 1-Cytosine(II);9-Adenine(III) 

The s t ruc ture  of the obtained compounds was proved by the NM1R spec t ra  and by compar i son  with the 
r acemic  derivat ives.  $ 

The c i r c u l a r  d ichroism (CD) spect ra  of the obtained compounds were studied (Fig. 1). Although the 
synthesized compounds have a total of one chi ra l  center ,  still the amplitude of the Cotton effect is very  
close to that for  the natural  nucleosides that contain at least  three ch i ra l  C atoms,  tn addition, the d i -  
hydroxypropy[  der ivat ives  with a natura[ configuration at C-2 '  have a CD spect rum with the opposite sign. 
Finally,  c losure  o f t h e f i v e - m e m b e r e d  ring in the isopropytidene der ivat ives  leads to a twofold decrease  
in the absolute value of the mo la r  eUipticity, s imi la r  to the isopropytidene der ivat ives  of the natural  
nucleosides.  Usually this is associated with a shift of the conformat ional  equilibrium relat ive to the g lyco-  
side linkage toward the syn conformation [4, 5]. The resul ts  obtained by us place in doubt the existence of 
a s imi l a r  corre la t ion .  

EXPERIMENTAL 

The NMR spect ra  were  taken on a BS-487C spec t rome te r  (Czechoslovakia). The CD spectra  were  
recorded on a Roussel  Jouan 1I dichrograph.  The TLC was ca r r i ed  out on Silufol IZW-254 plates in a 

*See [1] for Communicat ion 6. 
tThe synthesis  of (S)-(2 ' ,3 '--dihydroxypropyl)uracil  and the thymine derivat ive was descr ibed [3] at the 
time the presen t  work was being completed. 

Institute of Molecular  Biology, Academy of Sciences of the USSR, Moscow. Translated from I z v e s t i y a  
Akademii  Nauk SSSR, Seriya Khimieheskaya,  No. 10, pp. 2300-2302, October, 1975. Original ar t ic le  
submitted November  22, 1974. 

�9 76 Plenum Publishing Corporation, 22 7 West 17th Street, New York, N. Y. 10011. No part o f  this publication may be reproduced, 
stored in a retriepal system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, midrofilming, 
recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $1& 00. 

2183 



-0,5 

[8]'10 -~ 
O,b- /7\ 

/ \, 
/ \ 

/ '\~' 

<' . o  27/a,= 
'..-/"t\, I ! I  

I!i 
%',, / / i  \ \ ,, / 

\ i  t \ / 

2 

Fig. 1. CD spec t r a  at  pH 7 and 
20~ 1) (S)-(1); 2) (S)-(II); 3) (S)- 
(Ill); 4) (R)-(1); 5) (S)-2',3'-0 - 
i sopropylidene- (If). 

MeOH - C H C l  3 m i x t u r e  (ranging f rom 3 to 30% MeOH). 

(R) - l , 2 -O- I sop ropy l ideneg lyce ro l  was  obtained as desc r ibed  in [6], and then was tosylated as de -  
sc r ibed  in [7]. The benzylat ion of (R) - l , 2 -O- i sop ropy l ideneg lyce ro l  with subsequent  r e m o v a l  of the i s o -  
propyUdene pro tec t ion ,  tosylat ion,  and r e m o v a l  of the benzyl  group by hydrogenolys is  we re  c a r r i e d  out 
as  desc r ibed  in [8]. The obtained (S ) - l - to sy lg lyce ro l  was conver ted  to the isopropyl idene der iva t ive  as 
desc r ibed  in [8]. The nucleic ba se s  we re  alkylated with the (R)- and ( S ) - l - t o s y l - 2 , 3 - O - i s o p r o p y l i d e n e -  
g lyce ro l s  as desc r ibed  in [9]. The pro tec t ive  groupings were  r emoved  in a s i m i l a r  manner .  

The authors  thank Dr. A. Holy for  his i n t e re s t  in the work.  

C O N C L U S I O N S  

The optical ly act ive 2 ,3-d ihydroxypropyl  de r iva t ives  of urac i l ,  cytosine ,  and adenine were  syn the-  
s ized and the i r  c i r c u l a r  d i ch ro i sm spec t r a  we re  m e a s u r e d .  
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