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were separated off, triturated with aqueous sodium acetate solution, 
filtered off again, and washed with water. 

Method C. Compounds IIIb and IIIc were triturated with acetone 
and concentrated HC1 (or HBr) and washed with acetone. 

Method D. A mixture of 5mM of IIIa-IIIe, 10 ml of a earboxylic 
acid, and 7.5 mM of its anhydride was boiled for 2 hr and was then 
diluted with water, and the precipitate was filtered off. 

Method E. A solution of 6 mM of chloroaeetyl chloride in 6 ml of 
dry benzene was slowly added to 5 raM of IIIa in 100 ml of dry ben- 
zene and the mixture was boiled for 4 hr; after a day the precipitate 
was filtered off. 
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The reaction of 4-methylthiothymine with amino acids has given 
r - (2 - hydroxy- 5- methylpyrimid- 4- yla mino)a cids. Similarly, 4- methyl- 
thiouraeil forms c~-(2-hydroxypyrimid-4-ylarnino)aeids the halogena- 
tion of whichgives a-(5-halogeno-2-hydroxypyrimid-4-ylamino)acids. 

In r e c e n t  y e a r s ,  i n t e r e s t  h a s  a r i s e n  i n  t he  s t u d y  

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

s u b s t a n c e s  [1 ,2 ] .  S o m e  r e p r e s e n t a t i v e s  of t h e  c~- 

( p y r i m i d - 4 - y l a m i n o ) a c i d s  s u c h  a s ,  f o r  e x a m p l e ,  N - ( 2 -  

h y d r o x y p y r i m i d - 4 - y l ) c ~ - a l a n i n e  and  i t s  5 - h a l o g e n o  

d e r i v a t i v e s  h a v e  b e e n  d e s c r i b e d  b y  U e d a  and  F o x  [1]. 

W e  h a v e  s y n t h e s i z e d  a n u m b e r  of new  N - s u b s t i -  

t u t e d  ~ - a m i n o  a c i d  d e r i v a t i v e s  of  u r a c i l ,  t h y m i n e ,  
and  5 - h a l o g e n o u r a c i l s .  F o r  the  s y n t h e s i s  of t h e  oz-(2- 

h y d r o x y p y r i m i d - 4 - y l a m i n o ) a c i d s  (I) and  the  a - ( 2 - h y -  

d r o x y - 5 - m e t h y l p y r i m i d - 4 - y l a m i n o ) a c i d s  (II) we  u s e d  

a r e c e n t l y  d e v e l o p e d  m e t h o d  [1 ] - - t he  r e a c t i o n  of 2-  
h y d r o x y - 4 - m e t h y l t h i o p y r i m i d i n e  and  2 - h y d r o x y - 5 -  
m e t h y l - 4 - m e t h y l t h i o p y r i m i d i n e ,  r e s p e c t i v e l y ,  w i t h  
a m i n o  a c i d s  i n  a n  a q u e o u s  a l k a l i n e  m e d i u m .  

T h e  p r o d u c t s  o b t a i n e d  a r e  w h i t e  c r y s t a l l i n e  s u b -  
s t a n c e s  w i t h  h i g h  m e l t i n g  p o i n t s  w h i c h  a r e  r e a d i l y  
s o l u b l e  in  ho t  w a t e r ,  l e s s  r e a d i l y  in  e t h a n o l ,  and  
i n s o l u b l e  in  e t h e r  and  b e n z e n e .  

T h e  t r e a t m e n t  of  c o m p o u n d  I w i t h  e l e m e n t a r y  b r o -  
m i n e  o r  N - b r o m o s u c c i n i m i d e  in  a c e t i c  a c id  g a v e  the  
a - ( 5 - b r o m o - 2 - h y d r o x y p y r i m i d - 4 - y l ) a m i n o  a c i d s  d i d  
a n d  the  r e a c t i o n  of c o m p o u n d  I w i t h  e l e m e n t a r y  i o d i d e  
in  an  a q u e o u s  a l k a l i n e  m e d i u m  y i e l d e d  the  a - ( 2 - h y -  
d r o x y - 5 - i o d o p y r i m i d - 4 - y l ) a m i n o  a c i d s  (IV). 

T h e  c o m p o u n d s  o b t a i n e d  w e r e  c h a r a c t e r i z e d  by  

t h e i r  UV a b s o r p t i o n  s p e c t r a ,  t h e i r  R f  v a l u e s  in  two 

s y s t e m s  of  s o l v e n t s ,  e l e m e n t a r y  a n a l y s e s ,  and  m e l t i n g  

p o i n t s .  
W e  s h a l l  p u b l i s h  i n f o r m a t i o n  c o n c e r n i n g  t h e i r  a n t i -  

b l a s t i c  a c t i v i t y  s e p a r a t e l y .  

E X P E R I M E N T A L  

Chromatography was carried out on paper of type "chromatografi- 
cheskaya B" ["chromatographic fast"] of the Volodarskii Leningrad 
mill by the ascending method. The following systems of solvents were 
used: n-butanol--acetic acid--water (4 : 1 : 5, upper layer) (system 1); 
n-butanol--water (86:14)  (system 2); n-butanol--ethanol--water 
(4 : 1 : 5, uppertayer) (system 3); n-butanol--saturated NH s (system 4). 
The substances were detected onthe ohromatograms by their absorption 
of UV light. 

The UV absorption spectra were recorded On anSF-4 spectrophotom- 
eter in 0.1 N HC1, 0.1 N caustic soda, and water with concentrations 
of the order of 10 "a g-mole/ / .  

N-(2-Hydroxypyrimid-4-yl)valine (Ia). A mixture of 1.0 g (7 raM) 
of 4-methylthiouracil, 0.91 g (7.8 mM) of valine, 0.42 g (3.9 mM) of 
sodium acetate, and 20 ml of water was boiled for 22 hr. The cooled 
solution was acidified with dilute formic acid to pH 3 and was left 
overnight in the refrigerator. The precipitate that had deposited was 
filtered off, washed with water, and dried. Compounds Ib and Ic and 
IIa-IId were obtained similarly. 

N-(6-Bromo-2-hydroxypyrimid-4-yl)glycine (IIIa). A solution of 
0.82 g (4 mM) of bromine in 8 ml of acetic acid was added dropwise 
to a suspension of 0.84 g (2 mM) of N-(2-hydroxypyrid-4-yl)glycine 
in 15 ml of glacial acetic acid. After 30 minutes' stirring, the solid 
matter was dissolved, and the solution was left overnight at room 
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temperature. The mass was evaporated to dryness in vacuum and the 
residue was recrystallized from water, giving white crystals. 

Compounds IIIb and IIIc were obtained similarly. 
N-(2-Hydroxy-5-iodopyrimid-4-yl)leucine (Ira). With stirring at 

room temperature, 0.51 g (4 raM) of iodine was added to a solution 
of 0.47 g (2 mM) of Ib in 20 ml of 1 N NaOH. After the completion 
of the reaction, the solution was evaporated in the water bath to 
small bulk and, with careful cooling, was acidified with HC1. After 
recrystallization from water, white crystals were obtained. 

information on compounds I-IV is given in the table. 
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Under the action of butyllithium, 1, 2-dimethylimidazole is metal- 
lated in position 5. The reactions of 5-1ithio-1, 2-dimethylimidazole 
with N-bromodiethylamine, benzaldehyde, benzophenone, dinmthyl- 
formamide, and w-iodophenylacetyleae have been performed. 

As  i s  w e l l  known,  when  oz-p ico l ine ,  qu ina ld ine ,  and 
2 - m e t h y l b e n z o t h i a z o l e  r e a c t  wi th  m e t a l l a t i n g  agen t s ,  

Tab l e  1 

Found  and C a l c u l a t e d  V a l u e s  
of the  D i p o l e  M o m e n t s  

of I m i d a z o l e  D e r i v a t i v e s  

Compound 

VIII 
I 

IX 
X 

III 

Dipole moment,  D 

found calculated 

3.81 
3.74 

- -  4 , 7  

- -  2.9 
3.37 

the  h y d r o g e n  of the  m e t h y l  g roup  i s  r e p l a c e d  b y e  m e t a l  
[1, 2]. 2 - B e n z y l - 4 - m e t h y l t h i a z o l e  b e h a v e s  s i m i l a r l y  
[3]. I t  cou ld  be  e x p e c t e d  that  1, 2 - d i m e t h y l i m i d a z o l e  

(I) w i l l  u n d e r g o  a s i m i l a r  r e a c t i o n ;  h o w e v e r ,  i t  has  
b e e n f o u n d  that  the  ac t i on  on i t  of b u t y l l i t h i u m  fo l l owed  
by N - b r o m o e t h y l a m i n e  f o r m s  a compound  wi th  the  
c o m p o s i t i o n  CsHtN2Br d i f f e r i n g  in p r o p e r t i e s  f r o m  2-  
b r o m o m e t h y l - l - m e t h y l i m i d a z o l e .  It  w a s  c o n c l u d e d  

f r o m  th i s  tha t  in t h i s  c a s e  the  h e t e r o c y c l i c  r i n g  i s  
m e t a l l a t e d .  

?V'-~ . gUoL, U. --~ ,,N(c,.) . . . .  B, i~-~_c.  ~ 
~ N  .~J -C .3 - - C , " I O  L i - - - - N - - - - C H 3 ,  - - L i N ( C 2 " 5 )  2 " N "  

C'H 3 I I I  CH 3 I I I  CH 3 

To e l u c i d a t e  t h e  s t r u c t u r e  of  c o m p o u n d  1I, we  h a v e  
c a l c u l a t e d  t h e  d i p o l e  m o m e n t s  of 4 - b r o m o - 1 ,  2 - d i m e t h -  
y l i m i d a z o l e  (IX) and 5 - b r o m o - 1 ,  2 - d i m e t h y l i m i d a z o l e  
(X) by  the  v e c t o r i a l  s c h e m e  and h a v e  c o m p a r e d  t h e  
f i g u r e s  o b t a i n e d  wi th  t he  m o m e n t  of  c o m p o u n d  III  o b -  
t a i n e d  e x p e r i m e n t a l l y .  In t he  c a l c u l a t i o n  the  i m i d a z o l e  
m o l e c u l e  w a s  c o n s i d e r e d  a s  a r e g u l a r  pen tagon .  The  di 
d i p o l e  m o m e n t s  of  CH 3 and B r  w e r e  t aken  as  4.4 and 
1.5 D, r e s p e c t i v e l y .  The  d i r e c t i o n  of  t he  v e c t o r  of  the  
d i p o l e  m o m e n t  of  I w a s  d e t e r m i n e d  a p p r o x i m a t e l y f r o m  
the  e x p e r i m e n t a l  m a g n i t u d e s  of  t he  m o m e n t s  of 1 - m e t h -  
y l i m i d a z o l e  (VIII) and of  c o m p o u n d  I (Tab le  1). 

The  f i g u r e s  of T a b l e  1 show that  compound  II, 
wh ich  i s  c o n v e r t e d  into the  b r o m i n e  d e r i v a t i v e  III, 
i s  5 -1 i th io -1 ,  2 - d i m e t h y l i m i d a z o l e .  

B e s i d e s  i t s  r e a c t i o n  wi th  N - b r o m o d i e t h y l a m i n e ,  
we  s tud ied  the  f o l l o w i n g  r e a c t i o n s  of 5 -1 i th io -1 ,  2-  
d i m e t h y l i m i d a z o l e :  

g ,~c ,_  t ~ _ c . +  r~ --N 

0 t t  ~ QO O OH 

/ 0  Li - -  ~ - -N~ - -CHa  

y l  CH 3 V I I  I EH 3 

E X P E R I M E N T A L  

1, 2-Dimethylimidazole (I). This was obtained by the methylation 
of 2-methylimidazole with methyl iodide in liquid ammonia by 
analogy with Roe's work [4]. Colorless crystals with mp 35-36.5 ~ C, 


