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In the s ea rch  for  new carc inolyf ic  drugs ,  we have under taken the synthesis  of some der iva t ives  of py-  
r i m id -5 - y l a c e t i c  acids,  of genera l  fo rmula  I-IV: 

u 

/ - ~ a - e  

I : X=Y=OH 
Z : X=OI~'Y--OOzI45 
I ::~=Ol: Y= OOzI-I 7 
~F: X=Y=J~I z 

R = a) CH,, b) C~H6, 
c) C8Hr d) iso-CaH 7, 
r C4H, 

Compounds I-IV d i f fe r  f r o m  those obtained previous ly  [1] in the p r e sen ce  of a methoxycarbonyl  group in 
the 5 position of the pyr imidine  r ing ( repor t s  have recen t ly  appeared descr ib ing the biological  act ivi ty of 
py r imidy l -5 -ace t i c  acids as hypocho les t e remics  and ant i tumor  compounds [2, 3]). 

Compounds I-IV were  synthesized as follows: 

J~I * HG1 ?OCH~ /)O2H~ OH~ CzH 50Na 

2) HoH I RO OH:zOxj@[ 2 O000~H~ 

02HsOH P O O15 J~5 
H?.SO 4 O6E~N (OHm)2 CH)O[-] 

When 4-a lkoxyphenylacetamidines  [4] were  condensed with ethyl ace ty lsuccinate  [5] under  the usual con- 
dit ions (heating for  6 h in absolute alcohol in the p re sence  of sodium ethoxide), a mix ture  of the acid I and 
e s t e r  II was obtained. Changes in the t e m p e r a t u r e  and durat ion of the reac t ion  did not lead to the format ion  
of I o r  II alone. In o rde r  to obtain I, the reac t ion  mix ture  was comple te ly  hydrolyzed to the acid by t r ea tmen t  
with 10% aqueous potass ium hydroxide .  Es te r i f i ca t ion  of I in the p r e sen ce  of concentra ted  sulfuric acid afforded 
5-e thoxycarbonylmethylpyr imid ines  (II), which on t r ea tmen t  with phosphoryl  chlor ide  in the p re sence  of di-  
methylani l ine were  conver ted  into the cor responding  chloro der iva t ives  (III). 

It has been shown that on heating the eh loropyr imid ines  (HI) with an excess  of methanolic  ammonia  in an 
autoclave at 140 ~ in addition to amination,  amidation takes  place with the format ion  of the cor responding  2-(4-  
a lkoxybenzy l ) -4 -amino-5 -ca rbamoylmethy l -6 -me thy lpyr imid ines  (IV). Other  worke r s  have observed  a s imi l a r  

fo rmat ion  of aminoamides  [6]. 

The pur i ty  of compounds I-IV was establ ished by th in - l aye r  chromatography on Silufol UV-254, and the i r  
s t ruc tu re s  were  conf i rmed by NMR, IR, and m ass  spec t rome t ry .  

The IR spec t ra  of compounds I-IV in the double-bond region showed absorpt ion at 1600 (benzene ring),  
1580 (pyrimidine ring),  and 1035 era-1 (alkoxy group). The carboxyl  group in the acet ic  acid res idue  showed 
typical  absorpt ion at 1680-1705 cm - t .  
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Fig.  1. Mass  spec t ra  of compounds Ia-IVa.  

In the NMR spec t ra ,  the a romat ic  protons  of compounds I - ] I I  (R = CH 3) formed an AB quartet  (6.80-7.00 
ppm). The methyl  group protons  in the CH30 group appeared at 3.66-3.70 ppm. A singlet at 3.80-4000 ppm 
was assigned to the methylene protons  of the -CH2COY group. The methylene protons of the benzyl group 
resonated at 3.50-3.62 ppm. The methyl  group in the 6 position of the pyrimidine ring gave a singlet at 2.22- 
2.42 ppm. 

Figure  1 shows the m a s s  spec t ra  of compounds of I - IVa,  in which there  occur ,  in addition to the intense 
molecu la r  ion peaks,  peaks for  the cha rac te r i s t i c  ions: [M-COY] + , [M-COY-C~H4OCH3 + and [ M - C O Y -  
CNCH2C6H4OCH3] + , where Y = OH, OC2H5, and NH 2 with m a s s e s  in the case  of I and II of 243,136,  and 96 
respect ively .  The last  two ions were  not formed f rom HI, and in the case  of IV the peaks for  the corresponding 
ions were  shifted by one m a s s  unit towards  lower  m / e  (see Fig.  1). 

The toxici ty and ant i tumor activity of the compounds were determined by a method descr ibed in the l i t -  
e ra tu re  [7] (Table 1). 

The compounds were  of low toxicity. Thus,  the LD100 values for  compounds Ia -e  (cf. Table 1) averaged 
2100 mg/kg .  Replacement  of the hydrogen atom of the carboxyl  group by ethyl reduced the toxicity considerably 
(cf. Ha-He,  Table 1). Replacement  of the 4-hydroxy group by chlorine resul ted in a slight increase  in toxicity 
(IIIa-lIIe,  Table 1). 

In the i r  ant i tumor p roper t i e s  these compounds were s imi la r  to other  alkoxybenzylpyrimidines which we 
have previous ly  investigated [8]. Most of them possessed  modera te  inhibitory aetivity towards  sa rcomas  45, 
M - l ,  and 180 (inhibiting growth by 30-59%), but they were  inactive towards Ehrl ich asc i tes  ca rc inoma.  

TABLE I. Combined Toxicity and Antitumor Activity Data for la-IVe 

o 

E 
o 

Acute toxicity to 

I LDI00, MLD, 
mg/kg mg/kg 

miceMTD, --/ Antitumor rats activity 

mg/kg dose,mg/kg 45sarc~ ~rcloma d o s e ,  
rag/kg 

mice 

sarcoma 
I,BO 

Ib 
Ic 
Id 
Ie 

lla 
IIb 
IIc 
lid 
lie 

Ilia 
Illb 
Illc 
II1d 
IIIe 
IVa 
IVb 
IVc 
IVd 
IVe 

2565 
2745 
1375 
2200 
1647 
375O 
3750 
3750 
2700 
3750 
2630 
2120 
3750 
2104 
3750 
1841 
1026 
2120 
3120 
1865 

2090 
1985 
1012 
1377 
1024 

2295 

1795 
1346 

1410 

1325 
650 
1466 
2565 
1315 

1315 
1365 
725 

1052 
520 

1~5 
1~6 
789 

7;; 
1620 
799 

80 
90 
40 
t o 

100 
100 
100 
90 

100 
80 
70 

I00 

60 
35 

5O 

-4- 
+ 
+ 
+ 

+ 
+ 
+ 

$ 
+ 

+ 0 
0 
+ 
0 
0 

.Note. 0) No effect; ~) up to 30% inhibition of taxmor 
inhibition; + +) 60-79% inhibition. 

125 
125 
75 

100 
75 

I50 
150 
150 
125 
150 
125 
iO0 
.)00 
100 
200 
lO0 
59 

tOO 
[50 
t00 

growth; 

+ 
+ 
+ 
+ 
+ 
0 
+ 
+ 
+ 
+ 
+ 
0 
0 
+ 
0 
+ 
0 
+ 
+ 
+ 

+) 30-59% 
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EXPERIMENTAL 

The IR spectra were obtained on a UR-20 instrument as suspensions in vaseline oil, and the NMR spectra 
on a Varian T-60, working frequency 60 MHz. Spectra of I and II were obtained under the usual conditions (7% 
solutions in hexadeuteroethanol), and of HI in carbon tetrachloride. The internal standard was hexamethyldi- 
siloxane. Mass spectra were obtained on an MX-1303 instrument with direct insertion of the sample into the 
ion s o u r c e .  

2 - ( 4 - A l k o x y b e n z y l ) - 4 - h y d r o x y - 5 - m e t h o x y c a r b o n y l - 6 - m e t h y l p y r i m i d i n e s  (I). A mix tu re  of 0.1 mole  of 
4 -a lkoxyphenylace tamid ine  hydroch lo r ide ,  0.1 mo le  of ethyl ace ty lsucc ina te ,  and sodium ethoxide p r e p a r e d  
f r o m  4.6 g (0.2 mole)  of sodium and 100 ml  of absolute  ethanol was heated  with s t i r r ing  on the wa te r  bath fo r  
6-8 h. The alcohol was  r e m o v e d  by dis t i l la t ion,  100 ml  of 10% aqueous po ta s s ium hydroxide was  added, and 
the mix tu r e  was  boiled fo r  1 h. Af te r  c o d i n g  to 10-15~ the mix tu re  was  acidif ied with concent ra ted  h y d ro -  
chlor ic  acid to pH 5.0-4.0 ,  and the p rec ip i t a t e  was  f i l t e red  off, washed with wa te r ,  and dr ied .  The resu l t ing  
I w e r e  c o l o r l e s s ,  c rys t a l l i ne  sol ids ,  insoluble in benzene ,  e ther ,  and acetone.  They could be  c rys t a l l i zed  f r o m  
methanol  (Table 2). 

2 - ( 4 - A l k o x y b e n z y l ) - 4 - h y d r o x y - 5 - e t h o x y c a r b o n y l m e t h y l - 6 - m e t h y l p y r i m i d i n e s  (II)~ A mix tu re  of 0.1 mole  
of I,  150 ml  of ethanol,  and 20 m l  of concen t ra ted  sulfuric  acid was  boiled fo r  5-6 h. The alcohol was  r emoved  
by dis t i l la t ion,  100 ml  of wa te r  was  added, and the mix tu r e  was neut ra l ized  with a concent ra ted  aqueous solution 
of sodium b ica rbona te .  The solid was  f i l t e red  off, washed with wa te r ,  and dr ied  to give c o l o r l e s s  c rys t a l l i ne  
sol ids ,  soluble in ch lo ro fo rm.  Rec rys t a l l i za t ion  was c a r r i e d  out f r o m  ethanol (cf. Tab le  2). 

2 - ( 4 - A l k o x y b e n z y l ) - 4 - c h l o r o - 5 - e t h o x y c a r b o n y l m e t h y l - 6 - m e t h y l p y r i m i d i n e s  (HI). A mix tu re  of 0.01 mole  
of II,  6.12 g (0.04 mole)  of f r e s h l y  dis t i l led  phosphoryl  ch lor ide ,  and 3 ml  of dimethylani l ine  was heated  on the 
w a t e r  bath uniil  the solid had d i sso lved  comple te ly  (approximate ly  1 h). The excess  of phosphoryl  chlor ide  
was r emoved  by dis t i l la t ion,  ice w a t e r  was added, the mix tu re  was ex t rac ted  with ch lo ro fo rm,  and the ex t r ac t  
d r ied  o v e r  anhydrous  sodium sulfa te .  Af te r  r e m o v a l  of the solvent ,  the res idue  was  c rys t a l l i zed  by t r e a t m e n t  
with cold alcohol ,  and r e c r y s t a l l i e z d  f r o m  ethanol (cf. Tab le  2). 

2-  ( 4 - A l k o x y b e n z y l ) - 4 - a m i n o - 5 - c a r b a m o y l m e t h y l - 6 - m e t h y l p y r i m i d i n e  (IV). A s teel  autoclave of capaci ty  
100 ml  was  charged  with 0.01 mo le  of ]/I and 50 ml  of a methanol ic  solution of ammonia  (containing 0.025-0.03 
mole  of  ammonia)  and the m i x t u r e  was heated  at 140 ~ fo r  8-10 h. Af te r  cooling, the c rys ta l l ine  produce  was 
f i l t e red  off, washed with w a t e r  followed by  e ther ,  and dr ied .  Rec rys t a l l i zed  f r o m  75% methanol  (cf. Table  2). 

ii 
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