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N - s u b s t i t u t e d  p y r i m i d i n e s  wi th  p - a l k o x y b e n z y l  g r o u p s  have  been  d e s c r i b e d  in e a r l i e r  r e p o r t s  [1-3].  In 
con t inua t ion  of t h e s e  s t u d i e s ,  in o r d e r  to  e l u c i d a t e  the  r e l a t i o n s h i p  of b i o l o g i c a l  p r o p e r t i e s  to  s t r u c t u r e ,  we 
have  s y n t h e s i z e d  s o m e  new d i h y d r o u r a c i l s  and d i h y d r o t h i o u r a c i l s  ( I I Ia - t ) ,  con ta in ing  R - p h e n e t h y l  g r o u p s ,  f r o m  
p h e n e t h y l a m i n e s  ( Ia - j ) .  

p-RO-m- RI-C6Ha(CH~.)~NH2 --~- P-RO-m-RI'C6Ha(CH~.)~NH(CH2)aCOOCHa 
Ia-j IIa-j  

o 

X . 
I ~ 
C~ZGflI- ~ I~ 

v . ~ a -  OR 

~ a - t  

Ia, g ,tlIa, g: R CHz; lb, h, lib., h R ~ C2Hz; Ic, i ,  IIc, i: R = C3H7; Id, l ,  Ild, l :  
R-iso-C3HT: Ie, lie: R C~I-Ig; If, IIf: R-iso-CaHT; Ia-f, Ha, f RI=H;  

Ig, J, l l g - j  RI=CH3; Ilia: R -CH3, RI~-H, X=O;  IIIh R=C~H~; 
RI=H,  X=O;  IIIe: R=CaH7, RI=H,  X=O;  IIId: R-iso.CaHv, RI=H,  
X = O; llIe. R ~ C~Hg, R I = H, X = O; IIIf: R.iso -CtH 9, R ~ = H, X = O; 

IIIg: R = R 1 - -  CHa, X=O;  IIIll R =CgHs, R1-- CHa, X=O; 
I I I i: R = CaHT, R* = CHa, X = O; I IIj: R-iso-CzHT, RX= CHa, X~-O; 

lIIk: R=CH a, RI=H,  X = S ;  III/:  R=C~H 5, RI=H,  X = S ;  IIIrn:R=CaHT, 
RI=H,  X =  S; IIln: R=iso-CaHv, R = H ,  X = S ;  IIil:  R~-C4Hg, R i=H,  X=O;  

llIp: R=iso-C4H 9, RI=H,  X = S ;  IIlo R=RI=CH3,  X = S ;  IIIr: R=C~Hs, 
Ri=CH8, X = S ;  Ills: R =C3H7, RI=CH3, X = S ;  III~/: R =iso-CaHT, 

R~ = CHa, X = S .  

The  s t a r t i n g  m a t e r i a l s  ( Ia- j )  w e r e  o b t a i n e d  by  r e d u c i n g  p - a l k o x y -  and m - m e t h y l - p - a l k o x y b e n z y l  c y a n i d e s  
o v e r  a s t a n d a r d  i n d u s t r i a l  c a t a l y s t  c o n s i s t i n g  of n i c k e l  on c h r o m i u m  oxide ,  a s  d e s c r i b e d  in the l i t e r a t u r e  [4, 5]. 
R e a c t i o n  wi th  m e t h y l  a c r y l a t e  in a b s o l u t e  m e t h a n o l  a t  a m b i e n t  t e m p e r a t u r e  c o n v e r t e d  the  a m i n e s  ( Ia- j )  into the  
m e t h y l  / 3 - ( p h e n e t h y l a m i n o ) p r o p i o n a t e s  (Ha- j ) .  React ic~l  of the  l a t t e r  w i th  u r e a  o r  a m m o n i u m  t h i o c y a n a t e  in an  
a c i d  m e d i u m  gave  the  d i h y d r o u r a c i l s  and d i h y d r o t h i o u r a c i l s  ( I l i a - t ) .  

The p u r i t i e s  of the  compounds  ( I I Ia- t )  w e r e  c h e c k e d  by T I C ,  and t h e i r  s t r u c t u r e s  e s t a b l i s h e d  by m a s s  
s p e c t r o m e t r y .  The m a s s  s p e c t r a  of (Ilii)  and  (IIIq) showed  p e a k s  f o r  the m o l e c u l a r  i ons ,  t o g e t h e r  wi th  a n u m -  
b e r  of f r a g m e n t  p e a k s  (290, 206, 177, 164, 134, 107, 292, 208, 162, 134, 116, 107), the  d e r i v a t i o n  of which  c o n -  
f i r m e d  t h e i r  s t r u c t u r e s .  

EXPERIMENTAL CHEMISTRY 

Mass spectra were obtained on an MX-1303 instrument with direct introduction of the sample into the ion- 
ization region at a temperature 40-50~ below the melting point, ionizing electron energy 30 eV. Chromatography 

A. L.  Mndzhoyan  I n s t i t u t e  of F i n e  O r g a n i c  C h e m i s t r y ,  A c a d e m y  of M e d i c a l  S c i e n c e s  of the  A r m e n i a n  SSR, 
E r e v a n .  T r a n s l a t e d  f r o m  K h i m i k o - f a r m a t s e v t i e h e s k i i  Z h u r n a l ,  Vol .  17, No. 10, pp.  1203-1207,  O c t o b e r ,  1983. 
O r i g i n a l  a r t i c l e  s u b m i t t e d  J u l y  29, 1982. 
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TABLE 1. Methyl f i - (Pheneth 

Com- 
pound 

Ila 
lib 
IIc 
lid 
l ie  
IIf 

IIi 
IIj 

glamino)propionates  (lia-j) 

Yiel~ bp, ~ 
% | (ram) 

76,7 
65,5 
75,5 
88,0 
74,3 
77,8 
65,8 
60,0 
56,7 
58,6 

172--173 (2) 
169--170 (I) 
174--175 (3) 
165--166 (2) 
154--155 (1) 
I64--165 (2) 
159--160 (l) 
166--167 (1) 
174--175 (1) 
161--162 (2) 

d ~ 4 ,  0 
Found, % Empirical 

formula N 

65,79 
66,90 
67,89 i 
67,89 
68,78 
68,78 
66,90 
/67,891 
P68 781 
/68) 8 

1,0788 1,5028 
l ;037311,5196 
1,035911 , 5075 
1,0374/1,5038 
1,0277[l, 5034 
1,022211,5062 
1,0707/1 , 5138 
1,0470/l,5108 
1,0102/l ,5181 
1,0265/1,5038 

/ 

c H 

65,62 8,52 
67,3l 8,48 
68,10 8,61 
68,08 9,04 
69,17 9,1I 
69,11 9,56 
66,90 8,10 
68,34 8,98 
69,80 8,20 
68,78 8,72 

6,04 ClaH1 .NO a 
5,84 ClaH21NO a 
5,97 C15H2aNOa 
5,64 CIsH2aNOa 
5,55 Ct6HzsNO a 
5,53 CI~H=~NOa 
6,05 C14H~INOa 
5,57 CIsH2aNO a 
5,43 C16H2~NOa 
4,90 CI 6H25NO a 

Calculated, % 

c H N 

8,07 5,90 
8,42 5,57 
8,73 5,27 
8,73 5,27 
9,01 5,01 
9,01 5,01 
8,42 5,57 
8,72 5,27 
~:Ol 5,Ol 
9,01 5,01 

TABLE 2. N-(Phenethyl)dihydrouracils (IIIa-j) 

Com- 
pound 

IIla 
IIIb 
IIlc 
IIld 
I l le 
IIlf 
lIlg 
llIh 
IIIi 
l l l j  

Yield, I 
% mp, ~ �9 ~f 

57,0 
52,5 
44,3 
45,3 
58,6 
61,1 
42,0 
45,1 
34,5 
64,1 

124--1251 0,50 
133--134] 0,54 
127--1281 0,50 
137--1381 0,59 
117--1181 0,65 
115--1161 0,67 
121--1221 0,54 
115--1161 0,59 
ll6--1171 0,57 
105--106 0,61 

Found. % 

11,62 
10,54 
10,26 
10,36 
10,08 
10,03 
10,96 
10,11 
10,03 
10,07 

Empirical 
formula 

ClaHr 6N=Og 
Ca 4H~ sN20a 
CI~H2oN2Oa 
C~sH26N2Oa 
C16H2~_N,eOa 
C16H2,.,N2Oa 
C14H1 sN2Oa 
Cl~H2oN.aOa 
C16H22N~_Oa 
Cl GH_~2N,aOa 

Calculated, % 
c H 

63,08 6,15 
64,52 6,82 
64,84 7,10 
64,87 7,46 
66,53 8,01 
66,56 8,02 

I 64,01 6,80 
65 50 7,82 

'65,78 7,80 
65,79 7,88 

62,88 
64,10 
65,19 
66,19 
66,18 
66,18 
64,10 
65,19 
66,18 
66,18 

H N 

6,49 11,28 
6,91 10,45 
7,29 10,13 
7,63 10,13 
7,63 9,64 
7,63 9,64 
6,91 10,45 
7,29 10,13 
7,63 9,64 
7,63 9,64 

was  carr ied  out on Silufol UV-254 plates  in the s y s t e m  e t h e r - e t h a n o l  (1:0.06) for  the d ihydrourac i l s ,  and in 
e ther  for  the d ihydrothiouraci l s .  The spots  w e r e  v i sua l i zed  with an U l t rachemoscope  UI-1.  

Methyl f l - (p-Alkoxyphenethylamino)-  and f i - (p -a lkoxy-m-methy lphenethy lamino)prop ionates  (Ha-j).  A 
mixture  of 0.05 m o l e  of the p-a lkoxyphenethylamine  or p - a l k o x y - m - m e t h y l p h e n e t h y l a m i n e ,  4.6 g (0.05 mole)  of 
methyl  acry late ,  and 30 m l  of absolute  methanol  was  kept at r o o m  temperature  for  25-30 h. The methanol  was 
dist i l led off, and the res idue dist i l led in vacuo (Table 1). 

N ' - (Phenethy l ) -5 ,6 -d ihydrourac i l s  (Ilia-j).  A mixture  of 0.02 mole  of the methyl  e s t e r  (l ia-j) ,  6 g (0.1 
mole)  of urea,  and 8 ml  of g lac ia l  acet ic  acid was  boi led for  3 h, then 5 ml  of concentrated sulfuric  acid was  
added s lowly ,  fo l lowed by boiling for  a further 2 h. The mixture  was  diluted with w a t e r  (1:5), and the so l id  
which separated  on standing was  f i l tered off, washed  with water ,  and r e c r y s t a l l i z e d  f rom ethanol (Table 2). 

N ' - (Phenethy l ) -5 ,6 -d ihydroth iourac i l s  (l iIk-t).  A mixture of 0.02 m o l e  of the methyl  e s t e r  (l ia-j) ,  3.8 g 
(0.05 mole)  of a m m o n i u m  thiocyanate ,  and 8 ml  of g lacial  acet ic  acid was  heated for 5 h at 100-105~ Workup 
was  as in the preceding example  (Table 3). 

E X P E R I M E N T A L  B I O L O G Y  

The a n t i t u m o r  and  a n t i s t a p h y l o c o c c a l  a c t i v i t y  of t he  t e s t  c o m p o u n d s  w a s  e x a m i n e d  in w h i t e  m o n g r e l  m i c e  

and  r a t s  of  b o t h  s e x e s ,  w e i g h i n g  1 8 - 2 0  and 9 0 - 1 1 0  g,  r e s p e c t i v e l y .  In a l l ,  860 m i c e  and  350 r a t s  w e r e  u s e d .  

The a n t i t u m o r  p r o p e r t i e s  of (KIa- t )  w e r e  s t u d i e d  by s t a n d a r d  m e t h o d s  [6]. T o x i c i t i e s  w e r e  d e t e r m i n e d  

by  a s i n g l e  i n t r a p e r i t o n e a l  a d m i n i s t r a t i o n  t o  m i c e .  T h e  c o m p o u n d s  w e r e  a d m i n i s t e r e d  t o  t he  a n i m a l s  a s  s u s -  
p e n s i o n s  in  a 0.5% s o l u t i o n  of  c a r b o x y m e t h y l e e l l u l o s e .  F o r  e a c h  c o m p o u n d ,  t h e  a b s o l u t e  l e t h a l  (LDI00) and  

m a x i m u m  t o l e r a t e d  d o s e s  w e r e  d e t e r m i n e d .  T h e  LDl00 v a l u e s  f o r  t h e  d i h y d r o u r a c i l s  w e r e  5 0 0 - 1 5 0 0 m g / k g ,  
and  f o r  the  d i h y d r o t h i o u r a c i l s ,  2 5 0 0 - 3 7 5 0  m g / k g .  I n t r o d u c t i o n  of a m e t h y l  g r o u p  in to  the  b e n z e n e  r i n g  h a d  no  
m a r k e d  e f f e c t  on t o x i c i t y .  T h e  a n t i t u m o r  a c t i v i t i e s  of  t h e  c o m p o u n d s  w e r e  s t u d i e d  in  d o s e s  of 1 / 1 5  and  1 / 2 0  

of  t h e  LDI00 in  r a t s  a n d  m i c e  w i t h  t r a n s p l a n t e d  t u m o r s  ( s a r c o m a s  45 and  180,  W a l k e r , s  c a r c i n o s a r c o m a ,  and  
E h r l i c h ' s  a s c i t i c  c a r c i n o m a ) .  T h e  c o m p o u n d s  w e r e  a d m i n i s t e r e d  o n l y  d a i l y  f o r  8 d a y s  t o  r a t s ,  and f o r  6 d a y s  

t o  m i c e .  I t  w a s  found  t h a t  ( l i l k -p )  d i s p l a y  m o d e r a t e  a n t i t u m o r  a c t i v i t y  a g a i n s t  s a r c o m a s  45 and 180, and  W a l -  

k e r ' s  c a r e i n o s a r c o m a  ( T a b l e  4).  

728 



TABLE 3. N-(Phenethyl)dihydrothiouracils ( I l l k - t )  

Com- {Yield, 
pound I % 

Illk 
II1~ 
I l lm 
II ln 
III,o 
IIIP 
I l l  q 
IIlr 
IIIs 
l l I t  

43,1 
24,8 
25,4 
21,3 
28,6 
22,0 
3olo 
29,5 
20,3 
25,0 

mp, ~ 

164--165 
161--162 
155--I56 
171--172 0,68 
I55--156 0,62 
181--182 0,66 
178--179 0,56 
155--156 0,60 
164--165 0,54 
173--174 0,66 

Found, %" 
Rf 

N S 

0,53 10,55 11,72 
0,60 10,13 II,39 
0,65 9,45 11,35 

9,95 10,68 
9,40 10,57 
9,44 10,16 

10,13 11,52 
9,29 1O149 
9,53 10108 
8,83 10,58 

Molecular  formula 

ClaH16N20~.S 
CI 4H18N 20.aS 
C15H2oN202S 
C~ 5H 2 f~N 20.S 
C~6Ha~NeO2S 
C~ 6H~2N~.O~S 
C~,~H 18N eO2S 
CI,~H2oN20,eS 
C16H,_,2N o O2S 
C,6He..N2OeS 

Calculated,  % 

N ] S 

10,59 12,12 
10,06 11,51 
9,58 10,96 
9,58 I 10,96 
9,14 / 10,46 
9,14 I 10,46 

10,06 11,51 
, 9,58 i0,96 
I 9,14 10,46 

9,14 10,46 

TABLE 4. Antitumor Activity of  Dihydro- 
thiouracils (IIIk-p) 

Com- 
pound 

_.Inhibition of t u m o r  gro_____wth t %* 
Dose, rats dose I ~ -  
mg/kg ~ ~  mg/ ~'d 

A~ Icarcino- k" [ ~ .o. g_ 
1 ~~ I sa~e~  I ~ I ~  

lIlk 
111/ 
I[Im 
IIln 
I l lo 
I IIp 

150 
150 
200 
150 
200 
200 

38 
36 

33 
35 
34 
31 
39 
34 

25500 34 
0 

300 35 
250 0 
300 51 
300 45 

* The results were statistically significant 
( P  = 0 . 9 5 ) .  

Of the remaining compounds only (IIIc, d, h, i, s) displayed similar antiblastic activity, suppressing the 
growth of the tumors by 30-50%. None of the test compounds were active against Ehrlich's ascites carcinoma. 
It is noteworthy that in all the groups, activity was shown by compounds containing the propoxyphenethyl group. 

In a model of generalized staphylococcal infection in white mice, induced by intraperitoneal infection [7], 
the chemotherapeutic effects of (IIlg-l, q-s)were examined. The compounds were administered in a single in- 
ternal dose at the time of infection. Norsulfazole (serial No. 134,079) was used as hhe control drug. Following 
a single injection in a dose of 2500-3000 mg/kg, none of these compounds caused visible toxic effects in white 
mice. The compounds were not tested in higher doses. Following infection with strain 4-0, in doses of i000 
and 1500 mg/kg compounds (IIIi, l, q, r) had no therapeutic effects, (Iilg, h) in a dose of 1500 mg/kg increased 
the number of days of survival of the animals slightly in comparison with the untreated mlimals, and (ms) in- 
creased survival, increasing the number of days of survival of the treated animals by a significant 60%. In a 
dose of 1500 mg/kg, norsulfazol increased survival by 40%. Compound (IIIs) also slightly increased the sur- 
vival of animals infected with other strains of Staphylococcus (91, Smith, 35), but to a smaller extent than nor- 
sulfazol. As with antitumor activity, here also the compound containing the propoxy group was outstanding (IIIs)~ 

Also investigated were the antimutagenic effects of (]I[g-j, q-t) on biochemical strains of E. coli P-6'78 and 
Actinomyees rimosus 222, auxotrophic to threonine and lysine, respectively. The activity of the compounds was 
assessed from the frequency of occurrence of revertants from the auxotrophic to the prototrophic state at the 
loci responsible for the synthesis of threonine and lysine. The compounds were tested in doses of i00 mmole, 
the cultures being treated for 20 rain. The controls were mutations which appeared spontaneously [8]. The 
effects of the same compounds on UV-induced mutations were examined in the same subjects. UV irradiation 
was effected with a BUF-30 bactericidal lamp at a distance of 60 cm from the irradiation source, at room tem- 
perature and with constant stirring for 90 sec. The experiments were carried out in a darkened box in red 
light [9]. In the combined treatment of the test subjects, one type of treatment was followed immediately by the 
other (UV irradiation + protector). The irradiated microorganisms were treated with the compounds in a dose 
of i0 mmole for i0 rain. The number of mutations arising following treatment of the test subjects with UV served 
as the control. 

The results for the protective effects of the dihydrouracils are shown in Table 5. Compounds (]I~, h~ j, s), 
while permitting a high survival rate, displayed antimutagenic effects, inducing E. cell revertants below the 

72 9 



TABLE 5. Antimutagenic Effects of Dihydrouraci ls  and Thioura-  
cils  in E___. coli  and Aet inomycetes  

Compound 

IIIg 
l l l n  
l l I i  
l l l j  
IIlq 
IIIr 
I l l s  
I l l t  

Control  

Effect on spontaneous mutations 
E. coli P=678  thr + 

revertants per I0 
surviving ce l l s  

' ;  abs. ~ 
o H 

Act. rimosus 222 l y s -  

revertants per 
lOS surviving 
spores 

�9 ~ abs. ~d 

88 
123 
40,5 
119 
128 
138 
130 
52 

100 

5,7• 
4,84-0,55 
9,8• 
5,84-0,65 
8,54-0.9 
7,24-0.6 
6,04-0,7 

12,54-1,5 

8,0• 

71 
60 

120 
73 

106 
90* 
76 

156 

100 

173 1,2+0,1 
120 2,54-9,25 
123 1,654-0,2 
156 2,5+0,35 
113 3,54-0,4 
153 2.3-I-9,25 
II0 2 ,3_0,3  
106 I 2,8--4-0,2 

100 2,04-0,3 

60 
125 
81" 

125 
176 
114 
114 
140 

100 

Effect of UV- induced  
r[lUtadons 

revertants per 1( 
I~  surviving spores 

abs. -~ 
"!~ ~. o 

I12,5 1,3+0,2~ 44 
112,5 3,5+0,4 117 
87,5 i 3,44-0,25 113 

119 I 2,54-0,2 83* 
106 2,84-0,3 93* 
96 3,24-t-0,5 107 
87,5 3,44-0,4 113 
87,5 2,7 4-0,2 90* 

100 3,04-__0,4 t00 

*Result statistically nonsignificant. 

level  of those  occurring spontaneously by 24-40%. In the case of Act inomycetes ,  a s tat is t ical ly  significant 
reduction in revertants was obtained with (lllg) ( 4 0 ~ .  This compound also  had a protectant effect in a study 
of UV-induced mutations in Act inomycetes ,  reducing the frequency of occurrence  of mutations by 56%. In 
E_ coli ,  the compounds showed no radioprotectant activity,  and these  results  are not shown in Table 5. 

These  varying antimutagenic effects  therefore encourage further investigations of N-substituted dihydro-  
uraei ls  and thiouraci ls  with the  object of discovering highly active protectants .  
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