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The lac tone  of 5 - f i - h y d r o x y e t h y l o r o t i c  ac id ,  the th io lac tone  of 5 - ( 5 - m e r c a p t o e t h y l ) o r o t i c  
ac id ,  and 5 - (5 -benzamidobu ty l )o ro t i c  ac id  we re  syn thes i zed  f rom subs t i tu ted  5 - c a r b -  
e thoxymethy lenehydan to ins  obta ined by the condensa t ion  of u r e a  with ~ - e t h o x a l y l  d e r i v a -  
t ives  o f y  -bu ty ro l ac tone ,  y - t h iobu ty ro l a c tone ,  and e thyl  e - b e n z a m i d o c a p r o a t e .  The 
l a c t a m  of 5 - ( f l - a m i n o e t h y l ) o r o t i c  ac id  was s y n t h e s i z e d  by the a m m o n o l y s i s  of the  l a c -  
tone of 5 - ( ~ - h y d r o x y e t h y l ) o r o t i c  ac id .  The ac id  h y d r o l y s i s  of 5 - (6 -benzamidobu ty l )o ro t i c  
ac id  gave 5 - (5 - aminobu ty l )o ro t i c  ac id .  

Continuing our inves t iga t ion  of the syn thes i s  of analogs  of the  b a s e s  of nuc le ic  ac ids  [1], we have ob-  
t a ined  5 - a l k y l o r o t i c  ac id  d e r i v a t i v e s  conta ining hydroxy ,  m e r c a p t o ,  and amino groups  in the w-pos i t ion  of 
the a lkyl  r a d i c a l .  
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~ - ( H y d a n t o i n - 5 - y l i d e n e ) - y - b u t y r o l a c t o n e  0Ia) was syn thes i zed  f rom c ~ - e t h o x a l y l - y - b u t y r o l a c t o n e  
(Ia) [2] by condensa t ion  with u r e a .  I ts  thio analog (IIb) was s i m i l a r l y  obta ined f rom ~ - e t h o x a l y l - y - t h i o -  
bu ty ro lac tone  (Ib) [3]. The s t r u c t u r e s  of the subs t i tu ted  hydantoins  we re  c o n f i r m e d  by the IR s p e c t r a ,  
which have a c h a r a c t e r i s t i c  m a x i m u m  at 1780-1800 cm -1 (v CO). By re f lux ing  with aqueous a lka l i ,  hydan-  
to ins  II w e r e  conve r t ed ,  r e s p e c t i v e l y ,  to the  l ac tone  of 5 -{ f l -hydroxye thy l )o ro t i c  ac id  (IIIa) and the t h io -  
lac tone  of 5 - ( 8 - m e r c a p t o e t h y l ) o r o t i c  ac id  (IIIb). T h e r e  is  a c h a r a c t e r i s t i c  m a x i m u m  in the ca rbony l  ab -  
sorp t ion  reg ion  at 1730-1740 c m  -1 in the  IR s p e c t r a  of the o ro t i c  ac id  d e r i v a t i v e s .  The l a c t a m  of 5-(fi - 
aminoe thy l )o ro t i c  ac id  (IV) was obta ined by bubbling a m m o n i a  gas  at  200 ~ into a solut ion of l ac tone  IIIa  in 
e thylene  g lyco l .  The s t a r t i ng  compound for  the syn thes i s  of 4 - (5 - a minobu ty l )o ro t i c  ac id  (VIII) was ethyl  
o ~ - e t h o x a l y l - c - b e n z a m i d o c a p r o a t e  (V) [4], the Condensation of which with u r e a  gave 5 - ( 1 - c a r b e t h o x y - 5 -  
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benzamidopen ty l idene)hydan to in  (VI), which  was fu r t he r  conve r t ed  to 5 - (6 -be nz a midobu ty l )o ro t i c  ac id  (VII) 
by re f lux ing  with aqueous a lka l i .  The benzoyl  g roup  in the l a t t e r  was r e m o v e d  by h y d r o l y s i s  with c oncen -  
t r a t e d  h y d r o c h l o r i c  ac id .  

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

- ( H y d a n t o i n - 5 - y l i d e n e ) - y - b u t y r o l a c t o n e  (IIa). A s t r e a m  of d r y  hydrogen ch lo r ide  was bubbled in the 
c o u r s e  of 1 h at  100 ~ into a solut ion of 18.6 g (0.I mole)  of Ia and 6 g (0.1 mole)  of u r e a  in 7 ml  of g l a c i a l  
ace t ic  ac id .  A c r y s t a l l i n e  p r e c i p i t a t e  began to fo rm i m m e d i a t e l y ,  and the pas ty  r e a c t i o n  m i x t u r e  was t r a n s -  
f e r r e d  to a po rce l a in  d i sh  and a l lowed to s tand for  s e v e r a l  d a y s .  It was then t r e a t e d  with  w a t e r ,  and the 
c r y s t a l l i n e  p r e c i p i t a t e  was r e m o v e d  by f i l t r a t ion  and r e c r y s t a l l i z e d  f rom w a t e r  to give 10 g (55~c) of IIa 
with m p  288-290 ~ (dec.) .  F o u n d % :  C 46.4; H 3.4; N 15.6. CTH6N204. Ca lcu la t ed  ~ :  C 46.2; H 3.4; N 15.4. 

~ - ( H y d a n t o i n - 5 - y l i d e n e ) - y - t h i o b u t y r o l a c t o n e  (IIb). This  compound [14 g (71~)] was s i m i l a r l y  ob -  
t a ined  f rom 20.2 g (0.1 mole)  of Ib and 6 g (0.1 mole)  of u r e a  in 7 ml  of g l a c i a l  ace t i c  ac id  and had mp 251- 
253 ~ (dee.,  f r om a lcohol ) .  F o u n d % :  C 42.7; H 3 . 0 ; N  14 .1 ;S  16.4. CTH6N203S. Ca lcu la t ed~c :  C 4 2 . 4 ; H  3.1; 
N 14.1; S 16.2. 

Lac tone  of 5-{fi - H y d r o x y e t h y l ) o r o t i c  Ac id  (IIIa). A solut ion of 5 g of IIa and 10 g of KOH in 100 mt of 
w a t e r  was r e f luxed  with s t i r r i n g  for  3 h. The m i x t u r e  was cooled  and ac id i f i ed  with h y d r o c h l o r i c  ac id  unt i l  
i t  gave a s t r o n g l y  ac id  r e a c t i o n  to Congo, and the p r e c i p i t a t e  was r e m o v e d  by f i l t r a t ion  and r e c r y s t a l l i z e d  
f rom a lcohol  to give 4 g (80%) of IIIa with mp  317-318 ~ (dec.),  Found ~c: C 46.0; H 3.5; N 15.5. CTH6N204. 
C a l c u l a t e d % :  C 46 .2 ;H  3 . 3 ; N  15.4.  

Th io lac tone  of 5 - ( f i - M e r c a p t o e t h y l ) o r o t i c  Ac id  (IIIb). A so lu t ion  of 3 g of IIb and 20 g of KOH in 150 
m! of w a t e r  was r e f luxed  unde r  n i t rogen  for  3 h, cooled ,  and ac id i f i ed  with h y d r o c h l o r i c  ac id  unt i l  i t  gave a 
s t r o n g l y  ac id  r e a c t i o n  to Congo.  The p r e c i p i t a t e  was r e m o v e d  by f i l t r a t ion  and r e c r y s t a l l i z e d  f rom w a t e r  
ac id i f i ed  with h y d r o c h l o r i c  ac id  to give 2.1 g (70%) of IIl'b with mp  300-302 ~ (dec.) .  Found ~ :  C 42.5; H 3.3; 
N 14.2; S 16.2. CTH6N203S. Ca l cu l a t ed  ~c: C 42.4; H 3.1; N 14.1; S 16.2. 

L a c t a m  of 5-(~ - A m i n o e t h y l ) o r o t i c  Acid  (IV). A s t rong  c u r r e n t  of a m m o n i a  gas  was bubbled at 200 ~ 
in the  c o u r s e  of 6 h into a so lu t ion  of 4 g of IIIa in 40 ml of e thylene  g lyco l .  The mix tu r e  was cooled ,  d i lu ted  
with  w a t e r ,  and ac id i f i ed  with di lute  h y d r o c h l o r i c  ac id .  The p r e c i p i t a t e  was r e m o v e d  by f i l t r a t ion  and r e -  
c r y s t a l l i z e d  f rom w a t e r  to give 1.5 g (37%) of IV, which de c ompose d  above 350 ~ Found %: C 46.5; H 4.0; 
N 23.2.  CTHTN303. Ca l cu l a t ed  ~c: C 46.4; H 3.9; N 23.2. 

5 - ( 1 - C a r b e t h o x y - 5 - b e n z a m i d o p e n t y l i d e n e ) h y d a n t o i n  (VI), A s t r e a m  of d r y  hydrogen  ch lo r ide  was 
p a s s e d  at  100 ~ for  1 h into a m i x t u r e  of 18 g (about 0.05 mole)  of i m p u r e  V, 3 g (0.05 mole)  of. u r e a ,  and 3.5 
ml  of g l a c i a l  ace t i c  ac id .  The v i scous  m a s s  was a l lowed to s tand for  s e v e r a l  d a y s .  It was then t r e a t e d  with 
w a t e r ,  and the c r y s t a l l i n e  p r e c i p i t a t e  was r e m o v e d  by f i l t r a t i on  and r e c r y s t a l l i z e d  f rom aqueous  a lcohol  to 
give 3 g (17%) of a p roduc t  with m p  189-190 ~ Found ~ :  C 60.2; H 5.9; N 11.9. C18H2iN305. Ca lcu la t ed  ~ :  

'C  60.2; H 5.9; N 11.7.  

5 - ( 5 - B e n z a m i d o b u t y l ) o r o t i c  Ac id  (VII). A solut ion of 2 g of VI in 20 ml of 10~c aqueous p o t a s s i u m  
hydrox ide  was r e f luxed  for  3 h, cooled ,  and ac id i f i ed  with  d i lu te  h y d r o c h l o r i c  ac id .  The p r e c i p i t a t e  was r e -  
moved  by f i l t r a t i on  and r e c r y s t a l l i z e d  f rom w a t e r  to give 1 g (54~) of VII with m p  250-252 ~ (dec.).  Found % : 
C 58.0; H 5.4; N 12.8.  C16H17N305. Ca l cu l a t ed  %: C 58.0; H 5.2; N 12.7.  

5 - ( 5 - A m i n o b u t y l ) o r o t i c  Ac id  (VIII). A 1 g s a m p l e  of VII in 110 ml  of c onc e n t r a t e d  h y d r o c h l o r i c  ac id  
was r e f luxed  for  10 h, and the r e s u l t i n g  so lu t ion  was  e v a p o r a t e d  to d r y n e s s  in vacuo .  W a t e r  (50 ml)  was 
added to the r e s i d u e ,  and i t  was again  e v a p o r a t e d  to d r y n e s s .  R e c r y s t a l l i z a t i o n  of the  r e s i d u e  f rom w a t e r  
gave  0.6 g (88%) of VIII with mp  298-300 ~ (dec.) .  F o u n d % :  C 47.5; H 5.9; N 18.2. CgH13N304. Ca lcu la t ed  ~c: 
C 47.6; H 5.8; N 18.5.  

The m i c r o a n a l y s e s  w e r e  p e r f o r m e d  under  the d i r ec t i on  of A .  D. Chinaeva .  
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