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ABSTRACT 

The e n z y m a t i c  t r a n s f e r  o f  d e o x y r i b o s e  from a p u r i n e  o r  a 
. . 

p y r i m i d i n e  d e o x y r i b o s i d e  t o  a carbon-14  l a b e l e d  p u r i n e  o r  . 

p y r i m i d i n e  b a s e  a f f o r d s  a n  e f f i c i e n t  means o f  p r e p a r i n g  l a b e l e d  

1 4  
d e o x y r i b o n u c l e o s i d e s .  Deoxyadenosine-8-C , deoxyguanosine-8-  

. . 

dl4, d e o ~ ~ c ~ t i d i n e - 2 - ~ ~ ~ ,  a n d  t h y m i d i n e - 2 - ~ 1 4 ,  w i t h ,  t h e  n a t u r a l  

13 -conf igu ra t ion ,  were p r e p a r e d  i n  good y i e l d s  a n d  i s o l a t e d  i n  

r a d i o c h e m i c a l l y  p u r e  form by l a r g e - s c a l e  p a p e r  ch romatography .  



INTRODUCTION 

\ 

. . 
Carbon-14 l a b e l e d  d e o x y r i b o n u c l e o s i d e s  a r e  n o t ,  a s  y e t ,  commer- 

c i a l l y  a v a i l a b l e .  S t r i c t l y  c h e m i c a l  s y n t h e s e s  o f  2 ' - d e o x y r i b o s i d e s  

( a )  by t h e  r e d u c t i o n  a t  C2'  of  r i b o f u r a n o s y l - p u r i n e s  ( I )  and  -pyr-  

i m i d i n e s  (2,3); (b) t h r o u g h  c o n d e n s a t i o n  of  a c y l a t e d  2 - d e o x y r i b o s y l  

h a l i d e s  w i t h  s u i t a b l y  s u b s t i t u t e d  p u r i n e s  (4-6) and  p y r i m i d i n e s  ('7); 

. o r  ( c )  by t h e  d i r e c t  c o n d e n s a t i o n  o f  2 -deoxyr ibose  w i t h  p u r i n e s  and  

p y r i m i d i n e s  c a t a l y z e d  by p o l y p h o s p h o r i c  a c i d  ester (8) a r e ,  i n  

g e n e r a l ,  a t t e n d e d  by r e q u i r e m e n t s  f o r  d i f f i c u l t l y  o b t a i n a b l e  i n , t e r -  

m e d i a t e s ,  low y i e l d s ,  o r  t h e  f o r m a t i o n  of b o t h  t h e  a- and  B-anomers. 

The B-anomer is t h e  d e s i r e d  n a t u r a l  p r o d u c t .  

Ln terms o f  h i g h  y i e l d s  of  s o l e l y  t h e  d e s i r e d  B-anorner a n d  prob- 

a b l e . t i m e  consumpt ion ,  enzymat i c  methods of  s y n t h e s i s  a p p e a r  much 

more o f  i n t e r e s t  t h a n  t h e  above  c h e m i c a l  methods.' The p h o s p h o r y l a s e  

enzymes (9-13) g i v e  e x c e l l e n t  y i e l d s  o f  d e o x y r i b o s i d e s  from deoxy- 

r ibose -1 -phospha te  and  c e r t a i n  p u r i n e s  and  p y r i m i d i n e s ,  b u t  t h e  

enzyme from a g i v e n  t i s s u e  a n d  s p e c i e s  o f  o rgan i sm i s  t o o  s p e c i f i c  

and  a number o f  enzyme p r e p a r a t i o n s  would b e  r e q u i r e d  t o  o b t a i n  t h e  

. d e s i r e d  p r o d u c t s .  The t r a n s - N - g l y c o s i d a s e  - f i r s t  d e s c r i b e d  by 

MacNutt (14), which was more s p e c i f i c a l l y  named t r a n s - N - d e o x y r i b o s y l a s e  - 

and f u r t h e r  c h a r a c t e r i z e d  by Roush and  B e t z  ( 1 5 ) ,  a p p e a r e d  t o  b e  t h e  

enzyme of  c h o i c e ,  s i n c e  i t  is n o n s p e c i f i c  and  t r a n s f e r s  2 -deoxyr ibose  



from any d e o x y r i b o s i d e  t o  a  new p u r i n e  o r  p y r i m i d i n e  b a s e ,  accord-  

i n g  t o  t h e  f o l l o w i n g  e q u i l i b r i u m :  . 

__B b a s e  + b a s e  d e o x y r i b o s i d e  + baseZ + base l  d e o x y r i b o s i d e  
1 2 

T h i s  communication d e s c r i b e s  t h e  enzymat ic  s y n t h e s i s  and i s o l a -  

t i o n  of  2  ' - d e o ~ ~ a d e n o s i n e - 8 - ~ ~ ~  ( I ) ,  2  ' - d e o ~ ~ ~ u a r i o s i n e - 8 - ~ ~ ~  (11) , 

2 ' - d e o ~ ~ c ~ t o s i n e - 2 - ~ ~ ~  (111) , and thymidine-2-c14 ( I v )  . 

Carbon-14 Assays  . . 

Radiochemical  y i e l d s  were d e t e r m i n e d ,  w i t h  a  Tr i -Carb  spec-  

, ' * t r o m e t e r ,  by l i q u i d  s c i n t i l l a t i o n  c o u n t i n g  of s u i t a b l e  a l i q u o t s  
. . 

i n  15 m l  of a  d i o x a n e  sys tem [naph tha lene ,  125 g / l . ;  2 ,5-diphenyl-  

. . o x a z o l e  (PPO) , 7 . 5  g/P. ; and 2 , 2  ' -p-phenylenebis-  (5-phenyloxazole)  . .. - 

. . . . Paper  'chromatography'  
. . 

. . 
~ e a c t i o n  m i x t u r e s  were s e p a r a t e d  by chromatography on 18 x 44- 

. . i n .  s h e e t s  of  Whatman No. 3  p a p e r ,  and t h e  chromatograms were developed 
. . . 

w i t h  H e m s '  (17)  s o l v e n t  (85% s a t u r a t e d  ammonium b i c a r b o n a t e )  i n  a  

combined descend ing  and a s c e n d i n g  manner. The p a p e r  was a t t a c h e d  a t  

. * 
Model 314EX, Packard  Ins t rument  Company, I n c . ,  LaGrange, I l l i n o i s .  
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b o t h  e n d s  t o  s u p p o r t s  i n  a Chromatocab.  T h i s  p r o c e d u r e  gave  good 

s e p a r a t i o n  o f  a l l  components ,  i n c l u d i n g  t h e  p a i r s :  thymine- thymidine  

a n d  c y t o s i n e - d e o x y c y t i d i n e .  Upon. rechromatography o f  a l i q u o t s  o f  

t h e  i s o l a t e d  p r o d u c t s  on  1-1/2 x 44-i-n. s t r i p s . o f  Whatman No. 3 MM 

p a p e r ,  o n l y  o n e  u l t r a v i o l e t - a b s o r b i n g  s p o t  w a s  o b s e r v e d ,  i n  e a c h  

case. The o n l y  r a d i o a c t i v i t y  which was o b s e r v e d  w i t h  a windowless  
* 

' g a s - f l o w  s t r i p  s c a n n i n g  d e v i c e  w a s  c o n c e n t r a t e d  i n  t h e s e  s p o t s .  

Rf v a l u e s  f o r  t h e  compounds e n c o u n t e r e d  i n  t h i s  work are  shown 

i n  T a b l e  I .  

Enzymes 

Trans -N-deoxyr ibosy la se  - enzyme was e x t r a c t e d  f rom s o n i c a l l y  

d i s r u p t e d  L a c t o b a c i l l u s  h e l v e t i c u s  (ATCC 1204G) bacteria w i t h  0 .1  - M 

p h o s p h a t e  b u f f e r  (pH 6 )  and  p a r t i a l l y  p u r i f i e d ,  t h r o u g h  t h e  f i r s t  

ammonium s u l f a t e  p r e c i p i t a t i o n  s t e p ,  as  d e s c r i b e d  by Roush and  

B e t z  ( 1 5 ) .  The p r o t e i n  which p r e c i p i t a t e d  be tween 35% and  7% of  

s a t u r a t i o n  was r e d i s s o l v e d  i n  d i s t i l l e d  water and  d i a l y z e d  a g a i n s t  

d i s t i l l e d  water a t  4 ' ~  u n t i l  f r e e  o f  s u l f a t e  i o n .  The  f i n a l  s o l u -  

t i o n  c o n t a i n e d  6  mg o f  p r o t e i n  p e r  m l ,  a s  d e t e r m i n e d  by t h e  method 

o f  Lowry e t  a l .  ( 1 8 ) .  -- 

* 
Model D-47, Chicago-Nuclear  C o r p o r a t i o n ,  Ch icago ,  I l l i n o i s .  



An a u x i l i a r y  'enzyme, x a n t h i n e  o x i d a s e ,  was p r e p a r e d  from . f r e s h ,  

whole cream a c c o r d i n g  t o  t h e  p r o c e d u r e  o f  Horecker  and  Heppel  ( 1 9 ) .  

Ox idase  a c t i v i t y  was d e t e r m i n e d  s p e c t r o p h o t o m e t r i c a l l y  w i t h  hypo- 

x a n t h i n e  a s . s u b s t r a t e .  The u r i c  a c i d  p r o d u c e d , a b s o r b s  s t r o n g l y  a t  

293 mp, and  t h e r e  is no i n t e r f e r e n c e  f rom p u r i n e s  o r  p y r i m i d i n e s  o r  

t h e i r  d e o x y r i b o s i d e s  a t  t h i s  wave leng th .  

The s p e c i f i c  a c t i v i t y  of  t h e  t r a n s f e r a s e  enzymewas '  a l s o  d e t e r -  

mined s p e c t r o p h o t o m e t r i c a l l y  by a m o d i f i c a t i o n  o f  t h e  a u x i l i a r y  

enzyme p r o c e d u r e  of K a l c k a r  .(20): I n  t h e  t r a n s f e r  r e a c t i o n  between 

deoxyadenos ine  and  h y p o x a n t h i n e  t o  form d e o x y i n o s i n e ,  t h e  ra te  of  

d i s a p p e a r a n c e  o f  h y p o x a n t h i n e  was 'measured  w i t h  x a n t h i n e  o x i d a s e .  

A t  a h y p o x a n t h i n e  c o n c e n t r a t i o n  o f  101.3 pg/ml a n d . a  mola r  r a t i o  

of d e o x y r i b o s i d e  t o  f r e e  p u r i n e  b a s e  of 5  t o  1 i n  pH 6 . 1  phospha te  

b u f f e r  a t  37OC, t h e  i n i t i a l  ra te  of  d i s a p p e a r a n c e  of  h y p o x a n t h i n e  

was 1 3 . 1 3  pmoles/mg o f  p r o t e i n / h o u r .  These  c o n d i t i o n s  were s imi la r  

t o  t h o s e  a n t i c i p a t e d  i n  s u b s e q u e n t  s y n t h e s i s  e x p e r i m e n t s .  

T r a n s f e r  R e a c t i o n s  

( a )  ~ e o x ~ a , d e n o s i n e - 8 - ~ ~ ~  ( I ) .  --A s o l u t i o n  of  adenine-8-C 14 

(300 PC, s p .  ac t .  8.5 mc/mmole) a n d  t h y m i d i n e  (42.8 mg, 0 .1765  mmole) 

. i n  25 m l  of 0 .1  M p h o s p h a t e  b u f f e r  (pH 6 . 1 )  w a s  i n c u b a t e d  w i t h  1 m l  - 
o f  enzyme s o l u t i o n  a t  3 7 ' ~  f o r  2 h o u r s .  The s o l u t i o n  was o v e r l a i d  

w i t h  5 d r o p s  o f  t o l u e n e  t o  p r e v e n t  b a c t e r i a l  growth .  A t  t h e  end o f  



t h e  i n c u b a t i o n  p e r i o d ,  t h e  s o l u t i o n  was h e a t e d  i n  b o i l i n g  water f o r  

5 minu tes .  t o  d e n a t u r e  t h e  enzyme, c o o l e d  i n  ice ,  f i l t e r e d ,  a n d  

chromatographed .  The  b u f f e r  s a l t s ,  which moved w i t h  t h e  s o l v e n t  

f r o n t ,  d i d  n o t  i n t e r f e r e  w i t h  t h e  c o m p l e t e  s e p a r a t i o n  of  adenine-8-  

c14 a n d  d e o ~ ~ a d e n o s i n e - 8 - ~ ~ ~ . '  The r a d i o a c t i v e ,  u l t r a v i o l e t - a b s o r b i n g  

bands  o f  r e s i d u a l  adenine-8-c14 a n d  t h e  d e o ~ ~ a d e n o s i n e - 8 - c 1 4  were 

c u t  f rom t h e  l a r g e  s h e e t s  a n d  e l u t e d  w i t h  d i l u t e  ammonium h y d r o x i d e .  

The . r a d i o c h e m i c a l  y i e l d  o f  p u r e  p r o d u c t  was 91 .4%;  2.7% of  t h e  

i n i t i a l  adenine-8-c14 was a l s o  r e c o v e r e d .  The r e s u l t s  a r e  shown 

i n  T a b l e  11. 

Both  t h e  thymine  a n d  t h y m i d i n e  bands  on  t h e  chromatogram were 

- - r a d i o a c t i v e .  The t o t a l  a c t i v i t y  i n  t h e  two b a n d s  was 5 . 6 2  p c .  T h i s  

f i n d i n g  s u g g e s t s  t h a t  the commerc ia l  a d e n i n e - 8 - ~ ' ~ ,  which i s  o b t a i n e d  
1 4  

from b i o l o g i c a l l y  l a b e l e d  DNA, c o n t a i n e d  a  small  amount o f  C - thymine .  

. . 
(b )  . ~ e o x ~ ~ u a n o s i n e - 8 - c 1 4  (11). - - ~ u a n i n e - 8 - ~ ~ ~  (300 p c ,  s p .  ac t .  

. . 9 .8  mc/mmole) was suspended  i n  100 m l  o f  d e - i o n i z e d  water and  h e a t e d  

. . . i n  a b o i l i n g  w a t e r - b a t h  t o  d i s s o l v e  a s  much o f  t h e '  g u a n i n e  a s  p o s s i b l e .  
- . ,  

To t h e , . r e s u l t i n g  s u s p e n s i o n  a t  3 7 ' ~  was added  25 .  m l  o f  0 .1  - M p h o s p h a t e  

b u f f e r  (pH 6 . 1 ) ,  t h y m i d i n e  ( 3 7 . 1  mg, 0 . 1 5 3  mmole), and  1 m l  o f  enzyme 

s o l u t i o n .  A few d r o p s  of t o l u e n e  were added ,  and  t h e  m i x t u r e  was 

m a g n e t i c a l l y  s t i r r e d  i n  a s t o p p e r e d  f l a s k  f o r  24 h o u r s  a t  3 7 ' ~ .  

A f t e r  24 h o u r s ,  some guanine-8-~14 was s t i l l  u n d i s s o l v e d ;  1 m l  o f  



enzyme s o l u t i o n  was added ,  a n d  i n c u b a t i o n  was c o n t i n u e d  a n  a d d i -  

t i o n a l  24 h o u r s  w i t h  s t i r r i n g .  The r e a c t i o n  m i x t u r e  was h e a t e d  

i n ' b o i l i n g  water f o r  7  m i n u t e s  t o  c o a g u l a t e  p r o t e i n  a n d  c o o l e d  t o  

room t e m p e r a t u r e .  The m i x t u r e  w a s  t h e n  d e s a l t e d ,  p r i o r  t o  

chromatography,  by a d s o r p t i o n  o f  t h e  o r g a n i c  components  o n  a mix- 

t u r e  o f  80-mesh F i s c h e r s '  a c t i v a t e d  c h a r c o a l  ( 1  g )  and  Celite ( 1  g ) .  

The c h a r c o a l  bed  was washed f r e e  of  p h o s p h a t e  i o n  w i t h  t h r e e  1 0 - m l  

* 
p o r t i o n s  o f  d i s t i l l e d  water. The p u r i n e s  a n d  d e o x y r i b o s i d e s  were 

e l u t e d  w i t h  5% aqueous  e t h a n o l  c o n t a i n i n g  5% p y r i d i n e ,  (by volume) .  

The e l u a t e  ( c a .  1500 ml) was c o n c e n t r a t e d  t o  ca. 30 m l  on  a  r o t a r y  

vacuum e v a p o r a t o r  a t  3 5 ' ~ .  The components  o f  t h e  m i x t u r e  were 

t h e n  s e p a r a t e d  by ch romatography ,  a s  d e s c r i b e d  above .  The r a d i o -  

c h e m i c a l  y i e l d  o f  p u r e  p r o d u c t  was 80%; 7 .2% o f  t h e  i n i t i a l  guan ine -  

8-cl4 was a l s o  r ecove r ' ed .  The r e s u l t s  a r e  g i v e n  i n  T a b l e  11. 

The thymine  and  t h y m i d i n e  bands ,  which were b o t h  r a d i o a c t i v e ,  

were e l u t e d  t o g e t h e r  and  r ech romatographed .  When t h e  two bands  

were e l u t e d  and  a s s a y e d ,  t h e  thymine  c o n t a i n e d  3 . 2 4  p c  o f  a c t i v i t y  

1 4  and  t h e  t h y m i d i n e  c o n t a i n e d  4.16 PC.  AS i n  t h e  adenine-8-C c a s e  

above ,  t h e  guanine-8-~14 a p p a r e n t l y  c o n t a i n e d  c14-thymine.  

( c )  ~ e o x ~ c ~ t i d i n e - 2 - C 1 4  (111). --A s o l u t i o n  of cy tos ine -2 -C  1 4  

(300 PC ,  s p .  act .  5.07 mc/mmole) and  d e o x y a d e n o s i n e  ( 7 4 . 3  mg, ' 0 . 2 9 6  

mmole) i n  25 m l  o f  d i s t i l l e d  water was a d j u s t e d  t o  pH 5 .8  w i t h  c a r b o n  

* 
The f i l t r a t e  and  w a s h i n g s  c o n t a i n e d  3 .1  pc o f  C14 a c t i v i t y ,  which 

was n o t  a b s o r b e d  on  a n  a d d i t i o n a l  1 g  o f  c h a r c o a l .  



d i o x i d e .  One m l  o f  enzyme s o l u t i o n  a n d  5 d r o p s  o f  t o l u e n e  were 

added ,  a n d  t h e  s o l u t i o n  was i n c u b a t e d  a t  3 7 ' ~  f o r  6 h o u r s .  The 

r e a c t i o n  m i x t u r e  was t h e n  h e a t e d  i n  b o i l i n g  water f o r  5 m i n u t e s ,  

c o o l e d  i n  ic.e, f i l t e r e d ,  and  ch romatographed  as  d e s c r i b e d  above .  

A s  shown i n  T a b l e  11, i t  was n e c e s s a r y  t o  t r e a t  t h e  r e s i d u a l  

cy tos ine -2 -c14  s e v e r a l  t i m e s  i n  t h i s  manner i n  o r d e r  t o  a p p r o a c h  

q u a n t i t a t i v e  c o n v e r s i o n  t o  t h e  d e o x y r i b o s i d e .  The t o t a l  r a d i o -  

c h e m i c a l  y i e l d  o f  p u r e  p r o d u c t  was 8 3 . 3 % ;  1 1 . 7 %  o f  t h e  i n i t i a l  

cy tos ine-2-c14  was a l s o  r e c o v e r e d .  

T h e ' p o o l e d  deoxyadenos ine  f rom a l l  t h e  d e o x y c y t i d i n e  r u n s  con- 

t a i n e d  5.16 pc o f  r a d i o a c t i v i t y ,  which was p r o b a b l y  cy tos ine-2-C 
14 

s i n c e  t h e  a d e n i n e  was n o t  a c t i v e .  

. . 
. .. 

( d )  ~ h y m i d i n e - 2 - c 1 4  ( I V )  . --A s o l u t i o n  o f  thymine-2-C 1 4  
. . 

(300 pc ,  s p .  ac t .  5.0 mc/mmole) a n d  d e o x y a d e n o s i n e  ( 7 5 . 5  mg, 0 . 3  

mmole) i n  25 m l  o f  0.1 - M p h o s p h a t e  b u f f e r  (pH 6 . 1 )  was i n c u b a t e d  
I .  . . .  . . ,. ,... . . _ .  , . .: .. :. : . 

. . 
w i t h  1 m l  o f  enzyme s o l u t i o n  f o r  2  h o u r s .  The r e a c t i o n  m i x t u r e  w a s  

, . .  :. ".: 
. .. . . . . .  . . . 

8 '  . '. . . . . h e a t e d ,  c o o l e d ,  and  d e s a l t e d ,  a s  d e s c r i b e d  f o r  11 above ,  p r i o r  t o  
' _ . <  

. .:. &: 

: I 
' . . .  , . 

:, . .  . . . .  .. chromatography .  A s  i l l u s t r a t e d .  i n  T a b l e  11, it was n e c e s s a r y  t o  
. .  ..i . . I  i . .. 

,.. . , .  
: :.. : . .  . .. . . . .  
: Z ' .  . . . . .  

t r e a t  t h e  r e s i d u a l  thymine-2-c14 s e v e r a l  times t o  e f f e c t  a  h i g h  
. . , : . . . , .. . . 

. . . .  d e g r e e  o f  c o n v e r s i o n  t o  d e o x y r i b o s i d e .  I n  t h e  second  t h y m i d i n e  r u n  

( T a b l e  111, t h e  r e a c t i o n  was r u n  i n  d i s t i l l e d  water, b u t  t h e  pH was 

6 . 7  d u e  t o  a t race  o f  r e s i d u a l  amaonium b i c a r b o n a t e .  T h i s  is h i g h e r  



t h a n  t h e  enzyme pH optimum of  5 . 8  ( 1 5 ) ,  and a p p a r e n t l y  t h e  2-hour 

i n c u b a t i o n  was t o o  s h o r t  f o r  e q u i l i b r i u m  t o  b e  e s t a b l i s h e d .  

S u b s e q u e n t l y , . t h e  r e a c t i o n  was r u n  6  h o u r s  i n  d i s t i l l e d  water ad- 

j u s t e d  t o  pH 5.8-6 w i t h  c a r b o n  d i o x i d e .  The t o t a l  r a d i o c h e m i c a l  

y i e l d  o f  p u r e  p r o d u c t  was 74 .6%;  % of  t h e  i n i t i a l  thymine-2-C 

was a l s o  r e c o v e r e d .  

The poo led  deoxyadenos ine  from a l l  t h e  t h y m i d i n e  r u n s  con- 

t a i n e d  11:9 pc  o f  r a d i o a c t i v i t y .  T h i s  a c t i v i t y  is p r o b a b l y  a l l  

due  t o  thymine-2-c14, s i n c e  t h e  a d e n i n e  was f r e e  o f  a c t i v i t y .  

DISCUSSION 

The t r ans -N-deoxyr ibosy lase  - enzyme o f f e r s  a n  e f f i c i e n t  means 

of  o b t a i n i n g  l a b e l e d  d e o x y r i b o s i d e s ,  w i t h  t h e  n a t u r a l  c o n f i g u r a -  

t i o n ,  p r o v i d i n g  t h e  l a b e l e d  b a s e s  o r  a  d e o x y r i b o s i d e  w i t h  t h e  l a b e l  

:.. . .  i n  t h e  , ,deoxyribose moie ty  are  a v a i l a b l e .  S i n c e  t h e  enzyme h a s  no 
. . 

r e q u i r e m e n t  f o r  phospha te ,  t h e  t r a n s f e r  r e a c t i o n  c a n  b e  r u n  i n  

n e u t r a l  aqueous  medium o r  o n e  a d j u s t e d  w i t h  c a r b o n  d i o x i d e  t o  t h e  

optimum pH o f  5.8, t h u s  e l i m i n a t i n g  t h e  need  f o r  a ' d e s a l t i n g  s t e p  

p r i o r  t o  chromatography.  

Al though g u a n i n e  is  o n l y  s l i g h t l y  s o l u b l e  i n  a  n e u t r a l  o r  

s l i g h t l y  a c i d i c  (pH 6 )  aqueous  medium, h i g h  y i e l d s  of  deoxyguanos ine  

are  o b t a i n e d  by s t i r r i n g  a s u s p e n s i o n  o f  g u a n i n e  i n  t h y m i d i n e  s o l u -  

t i o n  f o r  a11. e x t e n d e d  r e a c t i o n  p e r i o d .  Guanine d i s s o l v e s  a s  t h e  

react i,on p r o c e e d s .  



As indicated by the work of Roush and Betz (15), at equilib- 

rium in a reaction mixture containing the enzyme, a purine, a pyr- 

imidine and their deoxyribosides, the reaction rates greatly favor 

the formation of purine deoxyriboside. Therefore, thymidine is an 

excellent donor of deoxyribose in the preparation'of labeled deoxy- 

.adenosine and deoxyguanosine. Comparison of the concentrations 

of deoxycytidine and thymidine in equilibrium with deoxyadenosine 

(Table 11) and the equilibrium data of Roush and Betz (15) suggests 

that a pyrimidine deoxyriboside as deoxyribose donor would afford 

.' higher yields of labeled thymidine or deoxycytidine than does 

deoxyadenosine. However, separation of the resulting four-component 

mixture by paper chromatography or by cellulose column chromatog- 

raphy wou.ld be extremely difficult because of the narrow spread in 

Rf values for most solvents. In any case, it appears that several 

successive treatments of the pyrimidine bases are required in approach- 

ing quantitative conversion to their' deoxyribosides. 
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TABLE I 

Paper chromatography of p u r i n e  and p y r i m i d i n e  
b a s e s  and t h e i r  d e o x y r i b o s i d e s  

Compound Hf Value  

Adenine 

Guanine 

C y t o s i n e  

Thymine 

Deoxyadenos ine  

Deoxy g u a n o s i n e  

Deoxycyt  i d i n e  

Thymidine 

. .. NOTE: Paper,  Whatman No. 3 .  S o l v e n t ,  85% s a t u r a t e d  ammonium 
b i c a r b o n a t e .  



TABLE I1 

Enzymat ic  s y n t h e s i s  o f  ca rbon-14  l a b e l e d  d e o x y r i b o n u c l e ' o s i d e s  

P u r i n e  o r  P y r i m i d i n e  
D e o x y r i b o s i d e  

R e s i d u a l  Deoxy- 
I n i t i a l  r i b o s e  Time Y i e l d  % o f  % o f  

B a s e  PC (LC % '  of  I n i t i a l   ono or^ ( h o u r s )  P r o d u c t  , pc I n i t i a l  ~ e c o v e r e d ~  

a A b b r e v i a t i o n s  u s e d  a re :  t h y m i d i n e ,  t ;  d e o x y a d e n o s i n e ,  a .  

b ~ h o s p h a t e  b u f f e r  s a l t s  n o t  removed p r i o r  t o  ch roma tog raphy .  

C P h o s p h a t e  b u f f e r  s a l t s  removed p r i o r  t o  ch roma tog raphy .  

d ~ u f f e r  was n o t  u s e d  i n  t h i s  and  s u b s e q u e n t  t h y m i d i n e  r u n s .  

e ~ h i s  is % o f  a c t i v i t y  r e c o v e r e d  i n  t h e  r e s i d u a l  b a s e  and  t h e  d e o x y r i b o s i d e  formed.  
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