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Fig. 3. Similar specimen to Fig. i par t ly  dissociated, x 4o,5oo. 

That  electron bombardmen t  does not render the virus particles prone to dissociation is 
shown by the similar behaviour  of specinlens not  previously examined in the microscope. The 
chloroform extract ion used in the process of purification might  be the predisposing factor for 
dissociation bu t  it has recently been shown in these laboratories 9 tha t  t r ea tmen t  with chloroform 
does not  impair  the virulence of poliomyelitis virus. I t  is interesting to note tha t  in the exper iment  
of HOYLE et al. the specimens examined were also wetted (presumably to get rid of salt crystals) 
after initial drying. 
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The enzymic synthesis of 6-mercaptopurine deoxyriboside* 
GOODMAN, ELION AND HITCHINGS 1 have described the synthesis  of various carbohydra te  

derivatives of the powerful  anti-leukemic agent, 6-mercaptopurine.  These invest igators suggested 
t ha t  we a t t e m p t  to prepare  the deoxyriboside of 6-mercaptopurine by  procedures we had used 
for the enzymic synthesis  of several analogs of nucleosides; for example, the deoxyribosides 
of azaguanine z and thiouracil a. 

A mixture  consist ing of 34 mg of 6-mercaptopurine,  IOO mg of d icyclohexylammonium 
deoxyr ibose- I -phosphate  4, and horse liver purine nucleoside phosphorylase  5 in a total  volume 
of 34 ml of H20 was incubated for 2. 5 h at  38°. Then 250 ml of isopropyl alcohol were added, 
the denatured protein  was spun  down, and the supe rna t an t  fluid was evaporated to a small 
volume in vacuo. The concentrated solution was applied to 4 large sheets of W h a t m a n  No. I 
filter paper  and chromatographed  with 70 % isopropyl alcohol. The deoxyriboside at RF o.8 
(detected as a slightly fluorescent band with a long wave Mineralight SL366o, Ultraviolet, South 

* This investigation was suppor ted  in pa r t  by  a research grant  (C2166) from the National 
Cancer Inst i tute ,  United States Public Heal th  Service. 
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l h l s a d e n a ,  Ca l i fo rn ia )  was  e l u t e d  w i t h  t t 2 0  and  c r y s t a l l i z e d  as r o s e t t e s  I rom 11~() by  trn, l iomd 
c r y s t a l l i z a t i o n  (final y ie ld ,  9.5 rag). 

T w o  t y p e s  of a n a l y s e s  i n d h  a t e d  t h a t  t i le  c r y s t a l l i n e  pr(Tduct c o n s i s t e d  (,f S 5 % de¢~xvrih(,si~ie 
a n d  1.5 % free 6 - m e r c a p t o p u r i n e . . \ s c e n d i n g  f i l ter  p a p e r  c h r o m a t o g r a p h y  ~ i t h  a bol \ 'ent  s y s t e m  
c o n s i s t i n g  of (Nft4)~SO4-isopropyl  alc(~hoI-H~O (5 g of (NH4)~SO ~ p lus  5 ml ~f is.t)l-(,pyl ;llc,,h,)l 
p l u s  H 2 0  to  a t o t a l  w ) l u m e  of Ioo  m l :  th i s  m i x t u r e  was  s u g g e s t e d  by  1)r. (;~.:RrRtU)V: l"kloXl 
s e p a r a t e d  t he  d e o x y r i b o s i d e ,  l@ o .0 . ,  and  t he  free base,  1@ o.3{). The  d e o x \ ' r i b o s i d e  upoi~ acid-  
h y d r o l y s i s  in o. ~2 N HCI f()r 3 ra in  a t  I O ( )  w a s  c o m p l e t e l y  sp l i t ,  a fac t  a s c e r t a i n e d  b; '  chr~mt~H¢, 
R r a p h y  w i t h  t h e  a b o v e  s y s t e m .  The  a m o u n t  (~f d e o x y r i b n s e  p r e s e n t  was  detcrmine~£ by  he i s t ing  
w i t h  c y s t e i n e s u l f u r i e  acidS: h y p o x a n t h i n e  d e o x y r i b o s i d e  w a s  used for a r e f c r e n ( e  s t a n d a r d  T h e  
d e ~ x y r i b o s i d e  of 0 - m e r c a p t o p u r i n e  h a d  an  alTsort'itJoll s p e c t r u m  v e r y  s i m i l a r  to i l l ; i t  (1[ lhl,  Ile(, 
ba se ;  in o.I_, .\r t lCl t h e  p e a k  a b s o r p t i o n  was  at  .~ 3z5 n W. 

The  poss ib l e  a n t i m e t a b o l i c  e l t i cacv  ~)f 0 - m e r c a p t o p u r i n e  d e o x v r i b o s i d e  ix be in~  i n \ e s t i g a t t . d  
1)v t he  g r o u p  a t  \ V e l l c o m e  Resea rch  I . ;dToratories.  
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O-Methylisouronium sulfate, 
a convenient new guanidinating reagent* 

T h e  c o n \ e r s l o l /  of amim~ g r o u p s  ~1 p e p t i d e s  and  p r o t e i n s  to  g u a n i d i n o  g r (mps  ha s  r e c e i \ e d  
a t t e n t i o n  in r e ( e n t  y e a r s  1,2 a n d  is of i n t e r e s t  in the  s t u d y  of c h e m i c a l l y  modi f i ed  p n ) t e i n s ,  lqt:(;m,:s 
('t al.  f ound  the  c o m m o n  g u a n i d i n a t i n g  r e a g e n t ,  ( ) - m e t h y l i s ( m r o n i u m  c h l o r i d e  to  he uns t a l ) l e  and  
t h e y  i n t r o d u c e d  t he  new  r e a g e n t  O - m e t h y l i s o u r o n i u m  b i su l f a t e .  The  p r e p a r a t i o n  of the  l a t t e r  
is t i m e  c o n s u m i n g ,  r e q u i r i n g  p r e p a r a t i o n  of t he  c h l o r i d e  fronl  c y a n a m i d e ,  m e t h a n o l  a n d  h y d r o g e n  
ch lor ide ,  c o n v e r s i o n  to  t he  p ic ra t e ,  p u r i f i c a t i o n  of t he  p i c r a t e  a n d  i t s  c o n v e r s i o n  07 t he  b i s u l f a t e  
a n d  f ina l ly  p u r i f i c a t i o n  of t he  b i su l f a t e .  

\Ve h a v e  d e v e l o p e d  a (me- s t ep  s y n t h e s i s  of a n a l y t i c a l l y  p u r e  O m e t h y l i s o u r o l f i u m  s u l f a t c  
lr~ml c y a n a m i d e ,  m e t h a n o l  and  su l fu r ic  acid.  Th i s  s a l t  a p p e a r s  no t  to  h a \ e  been d e s c r i b e d  in 
t h e  l i t e r a t u r e .  T h i s  n e u t r a l  s u l f a t e  w a s  as  e f fec t ive  as  t h e  b i s u l f a t e  in t he  g u a n i d i n a t i o n  of g e l a t i n  
a t  p H  IO.5, as  i n d i c a t e d  bv  i d e n t i c a l  r e d u c t i o n s  of Van .qlvkc a m i n o  n i t r o g e n .  The  sa l t  appea r~  
to be s t a M e  to  s t o r a g e  a t  ro()lll t e m p e r a t u r e .  

"l'o a n  ice-cold  so lu t i (m of IO. 5 g (o.25 mole)  ol c y a n a n l i d e  ( E a s t m a n  l.lcMak Compi~n)' ,  
l ' r a c t i c a I  ( i r ade )  in I5o  ml  ()f m e t h a n o l  ( R e a g e n t ,  a n h y d r c m s )  was  a d d e d  l z. 5 g ((7. t25 mole)  o[ 
c o n c e n t r a t e d  su l fu r i c  ac id .  The  s o l u t i o n  was  f i l t e red  fr(ml a sma l l  a n n m n t  of i n s o l u b l e  n l a t t c r  
a n d  a l l owed  to  s t a n d  a t  rooln  t e m p e r a t u r e  for four  days .  The  c r y s t a l l i n e  p r e c i p i t a t e  was  w a s h e d  
witln 5o ml  of m e t h a n o l  a n d  d r i ed  t o  y ie ld  13. 5 g ( 4 4 % )  of p r o d u c t .  An a d d i t i o n a l  i. 5 g (5",,) 
was  o b t a i n e d  f rom the  f i l t r a t e  a f t e r  tw() more  days .  The  p r o d u c t  h a d  no t i t r a t a b l e  a c i d i t y  and  
m e l t e d  a t  155 156 (uncorr . )-  The  p i c r a t e  m e l t e d  a t  185 187(7 (uncorr . ) ,  m n l e p r e s s e d  by  ad iu ix tu l - c  
tlf a u t h e n t i c  O - m e t h y l i s o u r o n i u m  p i c r a t e  p r e p a r e d  a c c o r d i n g  to  HUGHES t'[ tt[. 1. 

A~zal. Calcd. for (C2H4N20)~SO~: SOt,  39.o3. F o u n d :  S O p  30.3 ° . 
\Vhen  excess  su l fu r ic  ac id  w a s  used  in an  a t t e m p t  to  i nc rease  t i le  y ie ld  fr(ml the  f i l t r a te  

of the  f irst  crop,  the  p r o d u c t  was  c o n t a m i n a t e d  w i t h  t he  b i su l f a t e .  
.I xKt,: I%;H.(, 
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* S p o n s o r e d  b y  t he  Office of t he  Surgeon  ( ; ene ra l ,  l ) e p a r t m e n t  of the  . \ rmy ,  C o n t r a c t  No. 
1 ):\-4q-oo7-MD-2¢),~. 


