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Catalytic hydrogenation of cyanoacetyl-,  ~-cyanopropionyl-,  and cyanobutyrylurethanes in 
aqueous media in the presence of Raney nickel and the hydrochlorides of o- and p-tolui- 
dines, o- and p-alkoxyphenylamines, p-aminoacetophenone, ethyl p-aminobenzoate, and 
ethyl p-aminophenylacetate, and in the presence of sodium p-aminosalicylate and acetic 
acid gave the corresponding/3-arylaminoacryloyl(or ~-alkylacryloyl)urethanes,  which were 
converted, without isolation in the pure state, to 1 -a ry l -  and 1-aryl-5-alkyluraci ls  by heat- 
ing in dilute alkali solutions. 

Hydrogenation of ~-cyanoacylurethanes in the presence of the hydrochlorides of aniline, p-toluidine, 
and p-alkoxyphenylamines gives/3-arylaminoacryloyl-  and fl-alkylacryloylurethanes, which are cyclized to 
the corresponding 1-a ry l -  and 1-aryl-5-alkyluraci ls  by the action of alkali. The range of application of 
this synthesis is ascertained in the present study. The catalytic hydrogenation of cyanoacetylurethane (I) 
in the presence of o-toluidine and o-anisidine hydrochlorides gives/3-arylaminoacryloylurethanes,  which 
are  smoothly converted, without isolation in the individual state, to the sodium salts of 1-aryluraci ls  (IV, 
V) by refluxing with alkali. Similarly, 1-aryl-5-alkyluraci ls  (VT-XI) are  obtained from 

OH 

NO- N~J"h/R 
RCH(CN)CON,,CO2C~H~ - -  R'C~N4NMCH:CRCONnCO~C~H~ "-h-+-- O~l....Nfl 

I 
C6H4R' 

l - I l l  I V - X V I I I  

I R=H; II R=CHz; III R=C2Hs; IV I~=H, R'=o-CH~; V R=H, R'=o-OCH3; VI R=C2H~. 
R'=H; VII R=C2Hs, R'=p-CH3; VIII t~=C2Hs. R'=o-CH3; IX R=C2Hs, R'=o-CH3; 
X I~=CH3. R'=o-CH3; XI R=C2Hs. R'=p'OCH3; XII R=C2Hs, I~'=p-OC2H~, XIII R=CH~, 
I~'=p-COOH; XIV R=C2Hs. R'=p-CH2COOH; XV R=C2Hs. R'=p-COOH; XVI R=H. 

12'=p-CODH; XVIt I~=H. R'=p-CH2COOH; XVIII R=H. I~'=CHsCO 

~-cyanopropionylurethane (II), ~-cyanobutyrylurettmne (llI), and the hydrochlorides of o- and p-anisidine. 

1-Aryl-5-alkyluraci ls  (VI-XV) are more conveniently obtained from the products of acylation of ure-  
thane with ce-cyanoalkanoic acids. In this case, hydrogenation is car r ied  out in the presence of aromatic 
amines and sodium acetate, which is used for neutralization of the ce-cyanoalkanoic acids. 

The proposed method makes it possible to quite easily synthesize 1-aryluraci ls  containing carboxyl 
and keto groups in the benzene ring. Thus, 5-a lkyl - l -urae i ly land 1-uracilylbenzoic acids (XII, XV, and 
XVI) are  obtained by reduction of I-III in the presence of the hydrochloride of ethyl p-aminobenzoate and 
subsequent refluxing of the reaction product with alkali. When the hydrochloride of ethyl p-aminophenyl- 

* See [1] for communication XXV. 
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T A B L E  1. C h a r a c t e r i s t i c s  of the Compounds  Obta ined  

Gore- I 
I 

pound I 

IV 
V 

VI 
VII 
IX 
X 

XI 
XII 

XIII 
XIV 
XV 

XVI 
XVII 

XVIII 
X1X 
XX 

Empirical 
formula [ C H N G H N 

i 

5,2 13,8 65,3 
5,1 12,8 60,6 
6,0 12,4 66,6 
6,3 12,3 67,8 
6,1 11,3 63,4 
5,1 12,7 62,4 
6,0 11,5 63,4 
6,3 10,7 64,2 
4,1 11,4 58,6 
5,3 10,3 61,2 
4,6 10,3 60,0 
3,6 12,1 56,8 

rnp, ~ 

196--198 
212--214 
176--178 
170--172 CI~HI~NzO2 
192--193 CIaH14N2Oa 
236--237 C12H12N202 
190--191,5 ClaH14N2Oa 

176 C~4H~6N203 
302--303 C12HIoN204 
247--248,5 C,4Hx4N~O~ 
303--304,5 C~aH12N204 

353 CI~H~4N203 
292--294 
295--296 
311--312 
278--279.5 

L 

C~HmN~O2 65,5 
CuHloNzOa 60,3 
CI2H12N202 66,8 

67,8 
63,1 
66,4 
63,1 
64,0 
58,5 
60,6 
60,6 
56,7 

5,0 13,8 
4,6 13,2 
5,6 12,9 
6,1 12,2 
5,7 11,4 
5,2 12,9 
5,7 11,4 
6,2 10,8 

4,1 11,5 
3,2 10,2 
4,7 10,8 
3,4 12,1 

CuH,oN204 , 59,0 4,6 11,6 
C~2HloN2Oa i 62,5 4,7 12,4 
CuHaN2Os i 53,6 3,6 10,9 
CI~H~2N205 54,7 4,6 9,7 

58,6 4,1 
62,6 4,4 
53,2 3,3 
55,6 4,4 

into I 
! 

270 : 3,98 40 
268 4,02 41 
273 4,0 ~ 48 
275 3,91 13 
272 4,06 12 
274 4,05 15 
2 7 2 4 , 0 5  35 
270 4,08 20 

- -  - -  69 
275 4,07 7 

2 7 5  4,18 15 
268 4,18 57 

11,5 267 4,05 43 
! 12,6 280 4,14 81 

11,2 270 4,20 19 
10.2 275 4.12 12 

a c e t a t e  and I and III a r e  u sed  in th i s  r e a c t i o n ,  c o n v e r s i o n  to p - ( 1 - u r a c i l y l ) -  and p - ( 5 - e t h y l - l - u r a c i l y l ) -  
p h e n y l a c e t i c  a c i d s  (XIV, XVD is r e a l i z e d .  The  s o d i u m  sa l t s  of a r o m a t i c  a m i n o  ac ids  can  be used  in p l ace  

of  the  h y d r o c h l o r i d e s  of the e s t e r s  of t h e s e  a c i d s .  Thus ,  1 - ( 3 - h y d r o x y - 4 - c a r b o x y p h e n y l ) u r a c i l  and 1 - ( 3 -  
h y d r o x y - 4 - c a r b o x y p h e n y l ) - 5 - e t h y l u r a c i l  (NIX, XX) a r e  ob ta ined  by h y d r o g e n a t i o n  of I and III in the  p r e s e n c e  

of  s o d i u m  p - a m i n o s a l i c y l a t e  and a c e t i c  a c i d  and s u b s e q u e n t  c y c l i z a t i o n  of the r e a c t i o n  p roduc t .  

We w e r e  unable  to ex tend  the i nd i ca t ed  m e t h o d  to the p r e p a r a t i o n  of 1 - a l k y l -  and 1 , 5 - d i a l k y l u r a c i l s ,  

i n a s m u c h  as  f l - a l k y l a m i n o a c r y l o y l u r e t h a n e s ,  wh ich  a r e  uns t ab le  in aqueous  med ia ,  a r e  f o r m e d  in the  h y d r o -  

g e n a t i o n  of  I - I I I  in the p r e s e n c e  of a l i pha t i c  a m i n e s .  

Heat ing  p - ( 5 - m e t h y l - l - u r a c i l y l ) -  and p-  ( l - u r a c i l y l ) b e n z o i c  ac id s  (XIII and XVI wi th  phosphorus  pen ta -  

c h l o r i d e  in a c e t y l  c h l o r i d e  gave  the c o r r e s p o n d i n g  benzoy l  c h l o r i d e s ,  which,  wi thout  pu r i f i ca t ion ,  w e r e  con-  

v e r t e d  to e s t e r s  (XXII, XXIV) and a m i d e s  (XXV, XXVI) by the ac t i on  of a l c o h o l s  and a m i n e s .  

The  s t r u c t u r e s  of IV-XX w e r e  c o n f i r m e d  by the p r e s e n c e  of an  a b s o r p t i o n  m a x i m u m  in t h e i r  UV s p e c -  
t r a  at  261-275  nm, wh ich  is c h a r a c t e r i s t i c  fo r  1 - a r y l u r a c i l s .  The  l a t t e r  m a y  be of i n t e r e s t  f o r  b i o l o g i c a l  

s tudy  as  a n t i m e t a b o l i t e s .  

EXPERIMENTAL 

The UV spectra of aqueous solutions (pH 7.57 of the compounds were recorded with an SF-4A spec- 
trophotometer. 

-Cyanoacylurethanes (If, III). These compounds were obtained by the method [7] used to obtain cy- 
anoacetylurethane. The residue remaining after removal of the acetic acid and other volatile components 
in vaeuo (3-5 mm) at i00 ~ was used for the synthesis. 

The l-Aryl- and l-aryl-5-alkyluracils (IV-XVI) were obtained under the conditions described in [3]. 
The yields of VI-XV and XX are based on the ~-cyanoalkanoic acid (Table i). 

l-(3-Hydroxy-4-carboxyphenyl)uracil (NIX) and l-(3-Hydroxy-4-carboxyphenyl)-5-ethyluracil (XX). 
These compounds were obtained from I and III, sodium salicylate, and sodium acetate under similar con- 
ditions (Table 17. 

p-(l-Uracilyl)benzoyl Chloride (XXI). A 3.75-g (18 mmole) sample of phosphorus pentachloride was 

added in two portions to 5 g (22 mmole) of XVI in 50 ml of acetyl chloride, and the mixture was stirredand 
reflaxed for 24 h. The acetyl chloride and phosphorus oxychloride were removed by vacuum distillation, 
and the residue was washed with 20 ml of anhydrous carbon tetrachloride to give 4.8 g of a product with 
mp 308-310 ~ 

p-(5-Methyl-l-uracilyl)benzoyl Chloride (XXII), A mixture of 3 g (12 mmole) of XII, 3.6 g (12 mmole) 
of phosphorus pentachloride, and 6 ml of acetyl chloride was refluxed for 4 h, after which the acetyl chlo- 
ride and phosphorus oxychloride were removed by vacuum distillation, and the residue was washed with 
I0 ml of anhydrous chloroform to give 2.98 g of a product with nap 294-296 ~ 

Ethyl p-(l-Uracilyl)benzoate (XXIII). A 0.5-g (2 mmole) sample of acid chloride XXI was added to 
i0 ml of anhydrous ethanol, and the mixture was refluxed for 3 h, after which the alcohol was removed by 
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dis t i I la t ion to d ryness .  The res idue  was washed with 2 ml  of 20% sodium carbona te  solution and 6 ml  of 
w a t e r  with s t i r r ing  for  1 h. The solid was r e m o v e d  by f i l t ra t ion,  washed  with water ,  and dr ied to give 
0.35 g (79%) of a product  with mp  268-270 ~ (from ethanol). Found, %: C 60.1; H 4.9; N 11.0. C13H12N204. 
Calculated,  %: C 60.0; H 4.6; N 10.8. UV s p e c t r u m  (in ethanol): k m a x  265 nm (log e 4.48). 

Ethyl p - ( 5 - m e t h y l - l - u r a c i l y l ) b e n z o a t e  (XXIV), with mp 239.5-241.5 ~ ( f rom ethanol), was s i m i l a r l y  
obtained in 85% yield f rom acid ch lo r ideXXI I  and anhydrous ethanol~ Found, %: C 61.3; H 5.2; N 10.3. 
C14H16N204. Calcul3ted,  %: C 61.3; H 5.1; N 10.2. UV s p e c t r u m :  )~max 275 nm (log c 4.0) (in ethanol). 

p - (1 -Urac i ly l )benzo ic  Acid Isobutyl 'amide (XXV). A mix tu re  of 2.4 g (9.5 mmole)  of acid chlor ide XXI 
and 2 ml  of i sobutylamine was allowed to stand at r o o m  t e m p e r a t u r e  for  1 h, a f t e r  which the isobutylamine 
was r emoved  by dist i l lat ion,  and the r e s idue  was dissolved in wate r .  The solution was f i l tered,  and the 
product  was p rec ip i t a ted  f r o m  the f i l t ra te  with 15% sul fur ic  acid a t  pH 6. The prec ip i ta te  was r emoved  by 
f i l t ra t ion  and s t i r r e d  with 10 ml  of 20% sodium carbonate  solution at  20 ~ for  1 h. The solid was sepa ra t ed  
f r o m  the solution and washed with w a t e r  to give 2.0 g (92%) of a product  with mp 266.5-267 ~ (from water) .  
Found, %: 62.4; H 6.0; N 14.7. C~sH17N303. Calculated,  %: C 62.7; H 5.9; N 14.6. 

p - (1 -Urac i ly l )benzo ic  acid morpho ly lamide  (XXVI), with mp 2 81-2 83 ~ (from water) ,  was s i m i l a r l y  ob-  
ta ined in 83% yield. Found, %: C 60.0; H 5.0; N 13.6. C15H15N304. Calculated,  %: C 59.8; H 5.0; N 13.9. 

1. 
2. 
3. 
4. 
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