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The p rev ious ly  un repor t ed  N - ( 2 - c h l o r o - 5 - b r o m o - 4 - p y r i m i d y l ) -  and N - ( 2 - c h l o r o - 5 - i o d o - 4 -  
pyr imidyl )amino  acids were  synthes ized .  

Continuing our  invest igat ions  of the potential  an t imetabol i tes  of nucleic a c i d - p r o t e i n  me tabo l i sm,  we 
have under taken  the p r epa ra t i on  of N - ( 5 - b r o m o - 4 - p y r i m i d y l ) a m i n o  acids .  We have p rev ious ly  r epor t ed  [1] 
the synthes is  of de r iva t ives  of N- (5 - f l uo ro -4 -py r imidy l ) amino  acids ,  which did not d isplay pronounced 
act ivi ty against  expe r imen ta l  s t r a in s  of mal ignant  t umors  [2]. There  is cu r r en t ly  l i t t le  known about the b io-  
chemica l  act ivi ty  of de r iva t ives  of 5 -b romopyr imid ines ,  and there  a re  only indications that  5 -b romourac i l ,  
like 5- iodouraci l ,  m a y  be pa r t i a l ly  included in DNA in place of thymine and may  thus have an inhibiting ac -  
t ion on the sequence of pro te in  syn thes i s  [3, 4]. The known ant i tumorigenic  act ivi ty of some 5 -b romourac i l  
de r iva t ives  has also been pointed out [5, 6]. The synthes is  of N - ( 2 - c h l o r o - 5 - b r o m o - 4 - p y r i m i d y l ) a m i n o  
acids (II-X) and N - ( 2 - c h l o r o - 5 - i o d o - 4 - p y r i m i d y l ) a m i n o  acids (X-XIV) can be readi ly  accompl i shed  by the 
reac t ion  of 2 , 4 - d i c h l o r o - 5 - b r o m o  (iodo)pyrimidine with amino acid sa l t s  [9]. The reac t ion  p roceeds  only 
a t  the chlor ine atom in the 4-pos i t ion  of the pyr imid ine  r ing;  this chlor ine is much m o r e  reac t ive  than the 
chlor ine a tom in the 2-posi t ion,  which is  under  the influence of two adjacent  n i t rogen a toms .  The b romine  
or  iodine a tom,  by vi r tue  of i ts  inductive effect ,  i n c r e a s e s  the reac t iv i ty  of a halogen in the ortho posit ion 
with r e s p e c t  to nucleophilic r eagen t s .  Compounds I I -XIV a re  c rys ta l l ine  subs tances .  Data  regard ing  the i r  
constants  and yie lds  a re  p re sen ted  in Table  1. The s t r u c t u r e s  of the compounds can be read i ly  proved by 
a l te rna t ive  t r a n s f o r m a t i o n s .  The compounds obtained display the absorpt ion c h a r a c t e r i s t i c  for  pyr imidine  
compounds in the n e a r  UV region.  

We p r e p a r e d  the sodium sa l t s  of I I -XIV for  physiological  t e s t s .  

R 

la R=CI; X=Br; Ib R=CI; X=I; 11 R=NHCH(CH3)CO2H (DL-); X=Br; III 
R=NHCH[CH2CH(CH3)2]CO2H (DL-); X=Br; IV R=NHCH[CH~CH(CH3)2CO2H (L-); 
X=Br; V R=NHCH[CH(CH3)2]CO2H (DL-); X=Br; VI R=NHCH[CH(CH3)2]CO~H 
(L-); X=Br; VII R= NHCH[(CH2)2SCH3]CO~H (DL-); X=Br; VIII R= 
=NHCH(CH~NCsH6)CO2H (DL-); X=Br; IX R=NHCH[CH(CH3)CH2CH3]CO2H (L-); 
X=Br; X R=NHCH~CO~H (DL-); X=Br; XI R=NHCH[CH~CH(CHa)2]CO2H (L-); 
X=I; Xll R=NHCH[CH2CH(CH3)2]CO2H (DL-);X=I;XIII R=NHCH[CH(CH3)2]CO2H 
(DL-); X=I;  XIV R=NHCH(CH3)CO2H (DL-) X=I. 

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

2 , 4 - D i c h l o r o - 5 - b r o m o p y r i m i d i n e  and 2 ,4 -Dich lo ro -5- iodopyr imid ine .  These  were  obtained by the 
methods  in [7, 8]. 
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N - ( 2 - C h l o r o - 5 - b r o m o - 4 - p y r i m i d y l ) - D L - a l a n i n e  (II). A mix tu re  of 2.4 g (0.06 mole) of sodium hydrox -  
ide in 50 ml of wate r ,  2.72 g (0.03 mole)  of DL-a lan ine ,  and 6.0 g (0.026 mole) of Ia was ref luxed until e v e r y -  
thing d isso lved  (~5 h), the solution was cooled with ice,  and 5 ml  of glacial  acet ic  acid was added dropwise .  
C r y s t a l s  p rec ip i ta ted  af ter  5-10 rain. The solution was allowed to stand at room t e m p e r a t u r e  for  12 h, and 
the p rec ip i ta te  was f i l te red ,  washed with cold wate r ,  and dr ied to give a co lo r l e s s  compound which was r e -  
p rec ip i t a ted  f rom aqueous alkaline solution with glacia l  ace t ic  acid.  

Compounds I I -X  were  s i m i l a r l y  obtained. 

N - ( 2 - C h l o r o - 5 - i o d o - 4 - p y r i m i d y l ) - L - L e u c i n e  (XI). A mix tu re  of 0.4 g (0.01 mole)  of sodium hydrox-  
ide in 25 ml  of wa te r ,  0.65 g (0.005 mole) of L- leuc ine ,  and 1.3 g (0.005 mole) of Ib was ref luxed until 
everyth ing d issolved.  The solution was cooled with ice,  and glacial  acet ic  acid was added dropwise  to p r e -  
cipi tate  c r y s t a l s  of the product .  The mix tu re  was allowed to stand at r oom t e m p e r a t u r e  for  12 h. The p r e -  
cipi tate was f i l tered,  washed with wate r ,  and dried to give a yel lowish substance which was pur i f ied by r e -  
peated prec ip i ta t ion  f rom aqueous alkaline solution with glacial  acet ic  acid. 

Compounds X-XIV were  s i m i l a r l y  obtained. 
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