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N-[4-(2-Naphthyl) ]- (Ha) and N-]:4-(2-thienyl)methyhminobenzoyl]- 
dl-glutamie acids (lib) have been syathesized for biological t e ~  by 
the reaction of the corresponding halogen derivatives with diethyl 
p-aminobenzoyl-dl-glutamate fill) with mbe~quent hydro].y~is of the 
esters obtained. 

In v iew of the  fac t  that  p t e r o y l g | u t a m i e  (folic) ac id  
(D and i t s  d e r i v a t i v e s  p o s s e s s  an excep t iona l ly  v a r i e d  
function in b io log iea l  p r o c e s s e s  and that  an t imc tabo -  
l i t e s  of fo l ic  ac id  inc lude  known e f f ec t ive  an t i tumora t  
agents ,  in r e c e n t  y e a r s  a l a r g e  n u m b e r  of analogs  and 
an tagonis t s  of fo l ie  ac id  have  been  s y n t h e s i z e d  us ing 
v a r i o u s  methods  f o r  modi fy ing  the c h e m i c a l  s t r u c t u r e  

of the me tabo l i t c .  
The  b e s t  known ana logs  of fol io  ac id  a r e  those  in 

which the p t e r i d i n e  p a r t  i s  r e p l a c e d  by ano ther  cyc l i c  
grouping.  Among  the  i nves t iga t ions  on the  syn thes i s  of 
compounds of th is  type  m u s t  be men t ioned  those  puh-  

l i shed  in the l a s t  few y e a r s  [1--4]. 
The  ob jec t  of the  p r e s e n t  w o r k  was  to s y n t h e s i z e  

analogs of  p t e r o y l g i n t a m i c  acid  II in which  a change  
was m a d e  to that  p a r t  of the s t r u c t u r e  of  I that  i s  r e -  
spons ib le  f o r  the  p a r t i c i p a t i o n  of r e l i c  ac id  in  the  m e -  
t a b o l i s m  of the  monoea rbon  compounds  f r o m  which 
the pur ine  and p y r i m i d i n e  b a s e s  and,  consequen t ly ,  

nuc le ic  ac ids ,  amino ac ids ,  and o the r  compounds  a r e  

c o n s t r u c t e d  [5]. 
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Both the  naphthalene  Ha and the t h i eny |  I~a analogs  
of p t e r o y l g l u t a m i c  ac id  cons i s t  of amorphous  ye l low 
subs tances  r e ad i l y  r e s i n i f y i n g  in the  a i r .  They a r e  
r e a d i l y  so lub le  in ethanol  and aqueous  so lu t ions  of 
a lka l i e s  and a r e  inso lub le  in  e the r  and w a t e r .  

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

N-[4.~2-NapbthyDmethylaminoben~yl~-dl-glumatie acid (Ha). 
A mixt~e ofl. 1 g (0.035 mole) of 2-bromomethylnaphfl~alene, 1.65 
g (0.035 mole) of HI, ;3.05 g of sodium bicarbonate, a few c~]~Ids 
of NaI, and 1,5 ml of ethanol was boiled in the water bath for 10 hr. 
The cthanolic solution was filtered, the e ~ i m l  was driven off in 
vacuum, and the residual vi~zou$ liquid was dL~olved in 10 ml of 
ethanol This solution was treated with 1.5 ml of 30~# NaOH solutiov,, 
and the mixOam was left at room tempemtm~ for 3 hr. After the 
neutralization of the solution with hydrochloric acid, a ilocculem 
precipitate deposited which rapidly rerdnifed ~ d  darkened in the air. 
The precipitate was i~dtered off, ca~fully washed with water, and 
dried ove r  P_~Os. The ma.~, which solidff~e.d after .~me ~:ia~ne, was 
ground into a yellow powder. For analysis, the sub,ante was reprecipi- 
ta~ed 2-3 times from an aqueous solution of ~dinm bicarbonate with 
hydrochloric acid. Yield 0.72 g (48.~%). Mp 93-9~ C. Found, %: 
C 68.6% 68.96; H 5.35, 5.53; N 6.92, 6.21. Calculated for G~H2~ 
NzOs, ~]o: C 68.00; H 5.41; lq 6.65. 

N-[4-f2-Thienyl)methylaminabenzoyl]-dl- glutamic acid {lib). 
A mixtnm of 1.32 g (0.Ol mole) of 2-ehlo~omethylthiophene, 3.2 g 
(0.01 mole) of Hit 1 g of triethylamine, and 25 ml of dry benzene 
was heat_ed fo r  5 hourS. The precipitate was VAtered off and tile solvent 
was driven off in vacuum. The residual viscous liquid was dissolved 
in 20 ml of etham~l and the solution was treated with 2 ml of 40~ 
NaOH. The subsequent treatment was as described above. Yield 1.85 
g (51.2~o). The product melted in the range from 70 m 95 ~ C, Found, 
%: C 56.88, 56.56; H 5.05, 5.11; N 7.85, 7.41. Calculatod for 
Cr#I~g~q~g:)~S, ~]~ C56.32; H 4.97; N 7.73. 

R E F E R E N C E S  

In one of the compounds  syn thes i zed  (Ha), the  h e t e r -  
o c y c l e  in p t e r o y l g I u t a m i c  ac id  has  been  r e p l a c e d  by a 
p u r e l y  h y d r o c a r b o n  r e s i d u e ,  wi th  the  c o m p l e t e  r e -  

ten t ion  of  the g e o m e t r y  of  the  m o l e c u l e .  The  second ,  
h e t e r o c y c l i c ,  ana log  of re l i c  ac id ,  in c o n t r a s t  to the 
f i r s t ,  d i s t o r t s  the g e o m e t r y  of the h e t e r o c y c l i c  p a r t  of 

the m o l e c u l e  and conta ins  a th ienyl  r e s i d u e  in p l a c e  

of  a p t e r i d i n e  r e s i d u e  (lib).  
By analogy with  one of the  we l l -known  methods  fo r  

the syn thes i s  of the  ac id  I, compounds  Ha and b w e r e  
obta ined by the r e a c t i o n  of  the  c o r r e s p o n d i n g  h a l o m e -  

thyl d e r i v a t i v e s  (2 -b romomethy lnaph tha l ene  [6] and 
2 - e h l o r o m e t h y l t h i o p h e n c  [7]) wi th  the  e s t e r  H I  which  

was  obta ined  by the  condensa t ion  of p - n i t r o b e n z o y l  

c h l o r i d e  wi th  diethy[ a l l -g lu tamate  wi th  subsequen t  

ca ta ly t i c  r e d u c t i o n  of the n i t r o  group [8]. The  e s t e r s  

f o r m e d ,  without  being i s o l a t e d  f r o m  the r e a c t i o n  m i x -  

t u r e ,  w e r e  sapon i f i ed  wi th  aqueous aLkali at  r o o m  

t e m p e r a t u r e  to the c o r r e s p o n d i n g  ac ids .  
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