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DEPROTECTI&M STUDIES OF ETHANOIC ACID 5,6,7,9-TETRAHyDR0-3-/2- 
( ACETOXYEMXY I ETHYL-54-ACE M - 9 - O X O - 3 H - I M I W O / i  , 2a/ PURIM- 

6 , 7 4 I O Y ( K  ESTER (II) AND RELATED GLYOXAL-GUANIEE A U T S  

J .  Plavec, A. Stimac, A. S idovn ik  and J .  Kobe* 

Boris KidriZ: Ins t i t u t e  of Chemistry, Hajdrihova 19, 61000 Ljubljana, 
and Krka. Pharmaceutical and Chemical Works, Novo mestu, YU 

Abstract: Selective deprotection o f  f u l l y  protected was achieved 
v i a  sodium methoxide or cyanide catalyzed removal o f  acetate groups. 
The glyoxal protecting group diminished nucleophylisity o f  N7 
regardless o f  the blocking o f  N1 posit ion i n  guanine. 

In  current oligodeoxyribonucleotide synthesis the side reaction a t  
the amide function o f  the guanine moiety was recently prevented by 
bis(isobutyry1oxy)ethylene (Bibe)  group which was very suitable f o r  
further processing either by phosphotriester methods or v i a  phosphor 
amidi  t e  (2'3). Unconventional building blocks could be al ternat ively  
prepared by using protected heterocyclic bases as synthons. Thus 
bisfacet0xy)ethylene protecting group on guanine i t s e l f  was used to  
y ie ld  intermediate ;t/ a f u l l y  protected acyclovir or gancyclovir i n  
good yields ' ' ) .  These model intermediates were further select ively  
deprotected and the protonation studies were performed i n  order t o  
investigate the e f f i c i ency  o f  th i s  protection o f  the guanine residue 
against an electrophile . (4) 

A complete deprotection o f  was readily achieved i n  conc. sodium 
hydroxide or methanolic ammonia. A search fo r  milder conditions was 
in i t ia ted  with f ina l  objective t o  se lec t ive ly  remove by subtle 
variations o f  conditions the d i f f e r e n t  acyl groups. Thus sodium 
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1066 PLAVEC ET AL. 

methoxide 151 was useu f i r s t  and i t  resu l ted  i n  4a and 5a  when used 
Iv N 

i n  c a t .  amounts t h a t  was not i n  a s a t i s f a c t o r y  s e l e c t i v i t y  or 
speed. Therefore a cyanide ca ta lyzed  removal o f  a c e t a t e  groups i n  

KCN i n  MeUH was attempted ' 6 ' .  The data promted a thorough NMR study 

T A K E :  N-chemical sh i f ts  i n  neutral and acidic media and coupling 

constants o f  campounds l a ,  l b ,  2a and Lb 
r y N %  

Campound N-3 N-4 N-1 N-8 N-5 

1," 
-206.80 -201.82 -130.28 -215.87 -229.10 

(8.51) / (11.4) (2.4) (2.2) 
1 eq TFA -205.60 -202.07 -152.86 -215.21 -229.16 

-204.70 -201.15 -131.49 -216.29 -229.37 
l b  (8.5) / (12.5) (2.2) (2.4. ) 
" 1  eq TFA -205.35 -203.72 (-152.97)* -217.24 -230.84 

-127.63 -183.15 -208.36 -216.03 -229.38 
2a (11.5) / (7.3) (1.51 (2.3) - 1 eq TFA -187.9 -190.36 -208.34 -216.80 -230.85 

-130.10 -183.96 -207.53 -217.32 -230.35 
2b (12.16) / f 7.5) (1.8) (2.3) 

1 eq TFA -164.22 -191 .'85 -205.24 -21 7.03 -230.83 

Notes: Measurements were carried a t  RT i n  0.55 M CDCl solution 
for  ,La, 0.6 M for  lJ, 0.65 M for  za and 2 6 6  M for ,&b. 
hemical s h i f t s  are reported i n  ppm with respect t o  CH315NOz, % coupling constants are in Hz. 4 H 
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DEPROTECTION STUDIES 1067 

which revealed the  fo l l ow ing  scheme v i a  intermediate 2 as detected 

by H WR. 3 accordingly t o  scheme a f f o r d e d L  v i a  $a, ;Za or rv 6a . 
According t o  several e a r l i e r  uses o f  cyanide - catalyzed 

e s t e r i  f i c a t i o n s  O-acyl deprotec t i o n  was expected t o  precede. 

Unexpectedly N-deacylation appeared t o  be the  f i r s t  s tep  a f t e r  the  

removal o f  g lyoxa l ,  what was proven by an independent experiment 

using 5 f 7 ) ,  which was fol lowed by HPLC under t h i s  cond i t i on ,  and 

which c l e a r l y  showed stepwise removing o f  ace ty l  group from za t o  Y 6a 

and f i n a l y  t o  7a. 

15N assignments o f  protected models a re  shown i n  Table 1 inc lud ing  

or the pro tonat ion  studies.  The observed values o f  J 

i n  1 and 2 are small suggesting a t rans  re la t i onsh ip  2 

between two protons i n  a fused 5 - membered r i n g  i n  a nonplanar 

r e l a t i o n  prevent ing a per fec t  de loca l i za t i on  o f  N5 lone p a i r  t o  the  

r e s t  o f  the  system. The dependence o f  15N chemical s h i f t s  the 

eqiv.  o f  added CF3COOH support these f i nd ings  i n  terms o f  diminished 

nuc leophy l i c i t y  o f  the  N7 p o s i t i o n  regardless o f  the blocking o f  N1 

p o s i t i o n  i n  guanine, which i s  o f  a comparable magnitude t o  the  I? 
acylated de r i va t i ves .  

1 ( 7 )  
A/ 

'v 

2 
Nf8)Hf 7) 

JN(5)H(6) IV 

o f  
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7. Full deprotect ion:  540 mg (1 m o l e )  o f  l- was added t o  a so lu t i on  

of 7 m o l e s  o f  NaOH i n  15 m l  H20 and the r e s u l t i n g  mixture s t i r r e d  

f o r  4 h, then neutra l ized w i t h  conc. H C l  and the s o l i d  f i l t e r e d  

t o  y i e l d  182 mg (81 %l o f  La. Select ive deprotect ion experiment: 

5a (300 mg, 0.7 m o l e s )  was dissolved i n  20 m l  o f  1:l mixture o f  

MeOH - acetone, KCN ( 8  mg, 0.12 m o l e s )  was added and the 

react ion i m e d i a t e l l y  fo l lowed by i n j e c t i o n  i n  LDC/Milton Roy 

apparatus (Spherisorb S i )  column on gradient solvent de l i ve ry  

system A (900 m l  H20, 100 m l  MeOH, 0.005 M P I C )  and 6 (1000 m l  o f  

MeOH, 0.005 M P I C )  from 5 % A t o  the 90 % o f  solvent B w i t h  1.5 

ml/min f low ra te .  S t a r t i n g  t ime (1 min., run t ime 10.13 f o r  2 
(4.12 %) and f o r  1 12.08 (73 %), 3 h, ( 3 ,  11.92 %, 1, 58 %); 40 h 

( 3 ,  40.7 %, 1,  33.58 X). Solvent was evaporated a f t e r  68 h t o  

g ive a mixture o f  products w i t h 2  (55 %), Mass, m/z=455 ( M + ) ,  

consistent withlH assignment f o r  3: DMSO-d6 

6.6, s l H ,  CH; 5.42, s ,  2H,  H1 '; 5.08, s ,  l H ,  CH; 3.37, s ,  6H, 

OW3; 2.11, 2.09, 1.96, 1.85, m, 9H, CH3C0). 

N 

N A/ Y 

N N 

-(7.95, s ,  1H H8; 
/v 
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