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The condensa t ion  of c0-subst i tu ted ace tophenones  with b e n z y l i d e n e b i s u r e a  in an ac id  medium has given 5 - R -  
2 - o x o - 4 , 6 - d i p h e n y l - l , 2 , 3 , 4 - t e t r a h y d r o p y r i m i d o n e s .  The analogous condensa t ion  of propiophenone  f o r m s  5 -  
m e t h y l - 2 - h y d r o x y - 4 , 6 - d i p h e n y l p y r i m i d i n e .  The t e t r a h y d r o  d e r i v a t i v e s  obtained a r e  r e a d i l y  dehydrogena ted  
to 5 - R - 2 - h y d r o x y - 4 , 6 - d i p h e n y l p y r i m i d i n e s .  

2 - H y d r o x y p y r i m i d i n e s  having a subs t i tuen t  in pos i t i on  5 a r e  g e n e r a l l y  obtained by the condensa t ion  of a - s u b s t i -  
tuted f l -d i ca rbony l  compounds o r  t h e i r  d e r i v a t i v e s  with u r ea  [2]. Some 5 - a c y l -  and 5 - a l k o x y c a r b o n y l p y r i m i d i n e s  can 
be obta ined by B i g i n e l l i ' s  method [3a]. When s t rong  e l e c t r o n - d o n a t i n g  groups  a r e  p r e s e n t  in the p y r i m i d i n e  r ing,  the 
d i r e c t  in t roduct ion  of ha logens  [3b], and in some  c a s e s  that  of a n i t ro  group [4], into pos i t ion  5 of the r i ng  is p o s s i b l e .  

One of us has  shown that  the  condensa t ion  of acetophenone,  u r e a ,  and benza ldehyde  (it is  more  convenient  to use  
p r e v i o u s l y - p r e p a r e d  benzy l ideneb i su rea )  l eads  to the fo rma t ion  of 2 - h y d r o x y - 4 , 6 - d i p h e n y l p y r i m i d i n e  [5]. 

When w-subs t i t u t ed  ace tophenones  a r e  used  in the condensat ion ,  5 - l ~ - 2 - o x o - 4 , 6 - d i p h e n y l - l , 2 , 3 , 4 - t e t r a h y d l ~ o p y r  - 
imid ines  (I) a r e  fo rmed .  

H + ]C6Hs~H--NHCONH2 ] 
C6HsCH(NHCONH2)2 + RCH,~COC~H 5 [ R--CH--COC6H 5 J 

BBU 

o C6Hs"~/H R t,y6H5 CH C g H s \ / H  

6 l 5 ~ H ~ 5 
l a - f  I I g  

C6H 5 

Ilia.  r, d, g 

R = a CI, bOCHe, c OC~H 5, d p-NO2C6H40, e SC~H~, f NHCOCH s, g CH~ 

The s t r u c t u r e  of the compounds was e s t a b l i s h e d  on the b a s i s  of t h e i r  chemica l  p r o p e r t i e s  and by analogy with 
l i t e r a t u r e  in fo rmat ion  [5, 6], and was con f i rmed  by a cons ide ra t i on  of t h e i r  IR and UV s p e c t r a .  The p r o p e r t i e s  of c o m -  
pounds I a r e  given in Table  1. 

The UV s p e c t r a  of the compounds I that  we obtained a r e  s i m i l a r  to the UV s p e c t r u m  of 2 - h y d r o x y - 4 , 6 - d i p h e n y l -  
1 , 2 , 3 , 4 - t e t r a h y d r o p y r i m i d i n e  [5]. Appa ren t l y  the d i f fe ren t  subs t i tuen t s  in pos i t ion  5 in compounds I have an ins igni f icant  
influence on the abso rp t ion  in UV l ight  (Fig. 1). 

Addi t ional  in fo rmat ion  on the s t r u c t u r e  and p r o p e r t i e s  of compounds I was obta ined by the dehydrogena t ion  of these  
compounds to the co r r e spond ing  5 - R - 2 - h y d r o x y - 4 , 6 - d i p h e n y l p y r i m i d i n e s  (II) (we s h a l l c a l l  compounds I I 2 - h y d r o x y p y r i m i d -  
ines ,  al though they  ex i s t  in the t a u t o m e r i c  fo rm of 2 - o x o d i h y d r o p y r i m i d i n e s ) .  

We found tha t  dehydrogena t ion  t akes  p l ace  in good y ie ld  when suspens ions  of I (a -e ,  e, f) in xylene a r e  boi led  with 
ch lo ran i l  [7]. Because  of i ts  poo r  so lub i l i ty  in boi l ing xylene,  Id is  not dehydrogena ted  under  these  condi t ions .  Its d e -  
hydrogenat ion  t akes  p l a c e  smooth ly  by s u c c e s s i v e  b romina t ion  and dehyd rob romina t i on  [8, 9]. In format ion  on compounds 
II is g iven in Table  2. 

* F o r  p a r t  XX, see  [1]. 
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:Fig. 1. UV s p e c t r a :  1) 2 - o x o -  
4 , 6 - d i p h e n y l - 1 , 2 , 3 , 4 - t e t r a h y d r o -  
py r imid ine ;  2) Ia; 3) Ic; 4) 2 -  
h y d r o x y - 4 , 6 - d i p h e n y l p y r i m -  
idine; 5) Ha; 6) IIc.  

In the IR s p e c t r a  of 1I, the abso rp t ion  band of the  CO group is shif ted in the low- f requency  d i r e c t i o n  as  c o m p a r e d  
with I. This  shif t  is  caused  by the fo rma t ion  of a new double bond conjugated with the  CO group [5]. In the  UV s p e c t r a  
of II, the ab so rp t i on  max imum is shif ted in the long-wave  d i r ec t i on  as  c o m p a r e d  with L 

A c o m p a r i s o n  of the s p e c t r a l  c h a r a c t e r i s t i c s  of I and II (Tables  1 and 2) shows that  they change r e g u l a r l y  on p a s -  
s ing f r o m t h e  2 - o x o t e t r a h y d r o p y r i m i d i n e s  to the 2 - h y d r o x y p y r i m i d i n e s .  It is obvious that  the pos i t ions  of the a b s o r p -  
t ion bands of the CO groups  in the IR s p e c t r a  and the pos i t ions  of the abso rp t ion  maxima  in the UV s p e c t r a  can be used  
to d e t e r m i n e  the s t r u c t u r e  of these  groups  of compounds .  

It is  known that ,  on being hea ted  with phosphorus  oxych lo r ide ,  h y d r o x y p y r i m i d i n e s  a r e  conver ted  into e h l o r o p y -  
r i m i d i n e s  [10]. Onbeing  boi led  with phosphorus  oxych lo r ide ,  compounds II (a, d, g) a r e  a l so  conver ted  into 5 - l ~ - 2 - c h l o r o -  
4 , 6 - d i p h e n y l p y r i m i d i n e s  (Ilia, d, g). 

The c0-subst i tu ted  ace tophenones  r e a c t  with BBU with d i f fe ren t  d e g r e e s  of r e a d i n e s s  acco rd ing  to the na ture  of 
the  subs t i tuen t  R. In the case  of a c c e p t o r  subs t i tuen t s  R, the condensa t ion  takes  p l ace  under  mi ld  condi t ions with the 
fo rma t ion  of I. 1)ropiophenone r e a c t s  l e s s  r e a d i l y  than acetophenone (the r e a c t i o n  t i m e  mus t  be i n c r e a s e d  twofold),  
f o rming  2 - h y d r o x y - 5 - m e t h y l - 4 , 6 - d i p h e n y l p y r i m i d i n e  (IIg). 

It is i n t e r e s t i ng  that  the condensa t ion  of w-ch lo roace tophenone  with BBU gave 5 - c h l o r o - 2 - o x o - 4 , 6 - d i p h e n y l p y r i m -  
idine (Ia). At  the s a m e  t ime ,  the condensa t ion  of r  with BBU gave a subs tance  containing no halogen.  
This  p roduc t  was ident i f ied  as  2 - h y d r o x y - 4 , 6 - d i p h e n y l p y r i m i d i n e .  I ts  fo rma t ion  is p o s s i b l y  connected  with the r e a d y  
de hyd r ob romina t i on  of the condensa t ion  p roduc t .  The use  of hydrogen  b r o m i d e  as  c a t a l y s t  in p l ace  of hydrogen ch lo r ide  
in o r d e r  to d e c r e a s e  the p o s s i b i l i t y  of dehyci robrominat ion  did not change the c o u r s e  of the r eac t ion .  The l a r g e  volume 
of the b romine  a tom a l so  appa ren t l y  p l a y s  a c e r t a i n  p a r t  in th is  r eac t ion .  

E X 1 ) E R I M E N T A L  

The UV s p e c t r a  we re  r e c o r d e d  on an S F - 4  s p e c t r o p h o t o m e t e r  in e thanol ic  solut ion.  The IR s p e c t r a  we re  r e c o r d e d  
on UR-10 and UR-20 s p e c t r o p h o t o m e t e r s .  Tab le t s  of KBr  with c 0.5 and 0.25% were  used .  

The mel t ing  poin ts  of the subs t ances  were  d e t e r m i n e d  on a Kof le r  block.  Typ ica l  e x p e r i m e n t s  a r e  d e s c r i b e d  
beiovr the o the r  compounds being obta ined  s i m i l a r l y .  

Condensat ion  of r  with b e n z y t i d e n e b i s u r e a  (BBU). A mix tu re  of 5.0 g (0.03 mole) of w - c h l o r o -  
acetophenone,  6.23 g (0.03 mole) of BBU, and 20 ml of abso lu te  n-butanol  containing 1.09 g (0.03 mole) of hydrogen  c h l o r -  
ide was hea ted  until  a solut ion had been fo rmed  (bath t e m p e r a t u r e  120~ The so lvent  was d i s t i l l e d  off in vacuum and 
the r e s i d u a l  oi l  was t r e a t e d  with e t h e r  to e x t r a c t  the unchanged ketone and benza ldehyde  and was then t r i t u r a t e d  with 5% 
NaHCO 3 solut ion.  The p r e c i p i t a t e  tha t  fo rmed  was f i l t e r e d  off, washed  with w a t e r  to e l imina t e  u r ea  (negative r e a c t i o n  
with p -d ime thy l aminobenza ldehyde ) ,  and d r i e d  in vacuum ove r  t)205. The d r y  p roduc t  was washed  with abso lu te  ethanol ,  
giving 2.62 g of Ia. An addi t ional  amount  of the  s a m e  produc t  (0.57 g) p r e c i p i t a t e d  when the e the rea l  solut ion was a l iowed 
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to s tand.  The to ta l  y ie ld  was 3.19 g. The p roduc t  is spa r ing ly  soluble  in e the r ,  pe t ro l eum e the r ,  benzene,  and c h l o r o -  
fo rm,  m o d e r a t e l y  soluble  in e thanol ,  and so luble  in methanol ,  acetone,  d ioxane,  and f i -e thoxyethanol .  

When the condensa t ion  was c a r r i e d  out in ace t i c  ac id ,  Ia was again  fo rmed ,  but in lower  y ie ld .  

Condensa t ion  of  p ropiophenone  with BBU. Under  the condi t ions of the e x p e r i m e n t  d e s c r i b e d  above,  7.3 ml of 
propiophenone  and 11.4 g of BBU in 50 ml of absolu te  n-butanol  conta in ing  2.3 g of hydrogen  ch lo r ide  gave 6.0 g of IIg. 
It was pu r i f i ed  by r e c r y s t a l l i z a t i o n  f r o m  ethanol .  

Condensa t ion  of ~ - b r o m o a e e t o p h e n o n e  with BBU. A mix tu re  of 5.0 g (0.041 mole) of w-bromoace tophenone ,  8.53 
g (0.041 mole) of BBU, and 20 ml of abso lu te  n-butanol  containing 3.31 g (0.041 mole) of hydrogen b romide  was boi led  
for  30 min (bath t e m p e r a t u r e  120~ The p r e c i p i t a t e  was f i l t e r e d  off, washed with e the r ,  e thanol ,  5% NaHCO3, solut ion 
and wa te r ,  and was then d r i e d  in vacuum ove r  P205 and r e c r y s t a U i z e d  f rom ethanol .  This  gave 2.2 g of 2 - h y d r o x y - 4 , 6 -  
d ipheny lpy r imid ine  with mp 235-238~ which was ident i f ied by c o m p a r i s o n  with an authent ic  s amp le  [5]. 

5 - C h l o r o - 2 - h y d r o x y - 4 , 6 - d i p h e n y l p y r i m i d i n e  (IIa) o A mix ture  of 1.0 g (3.52 mM) of Ia, 1.04 g (4.18 raM) of ch lo ran i l ,  
and 14 ml of xylene was boi led  unti l  a solut ion had been fo rmed .  On cooling,  a white p r e c i p i t a t e  deposi ted;  it  was f i l -  
t e r e d  off and washed  with abso lu t e  e the r .  The y ie ld  of c rude  produc t  was 0.96 g. The subs tance  is insoluble  in e ther ,  
n -hep tane ,  and wa te r ,  m o d e r a t e l y  so lub le  in c h l o r o f o r m ,  dioxane,  and ethanol ,  and l e s s  soluble  in ace t i c  ac id .  

2 - H y d r o x y - 5 - ( p - n i t r o p h e n o x y ) - 4 , 6 - d i p h e n y l p y r i m i d i n e  (IId). At  room t e m p e r a t u r e ,  a solut ion of 0.3 ml (6 raM) of 
b r o m i n e  in 6 ml of a ce t i c  ac id  was added to a solut ion of 1.5 g (3.9 raM)of  Id in 60 ml of ace t i c  ac id .  The mix ture  was 
bo i led  for  15 min and the so lvent  was d i s t i l l e d  off in vacuum. The r e s idue  was t r e a t e d  with 3 ml of ethanol  and 6 ml of 
p y r i d i n e  and was boi led  for  1 hr .  A f t e r  cool ing,  30 ml of wa te r  was added to the mix ture  and the p r e c i p i t a t e  that  de -  
pos i t ed  was f i l t e r e d  off and washed with 5% HC1 solut ion,  wa t e r ,  e thanol ,  and e ther .  Weight 1.2 g. 

2 , 5 - D i c h l o r o - 4 , 6 - d i p h e n y l p y r i m i d i n e  (IIIa). A mix ture  of 1.0 g (3.54 raM) of IIa and3 5 ml  (35.4 raM) of phosphorus  
oxych lo r ide  was bo i led  for  7 hr .  The e x c e s s  of POC13 was d i s t i l l ed  off in vacuum.  A few p i e c e s  of ice were  added to 
the  r e s i n o u s  r e s i d u e  and it was t r e a t e d  with 5% NaHCO 3 solut ion.  The so l id  p roduc t  was washed with wa te r  to neu t ra l i ty  
and d r i e d  in vacuum over  P205. Weight  0.42 g (70%). A f t e r  sub l imat ion  in vacuum and r e c r y s t a l l i z a t i o n  f rom ethanol ,  
mp143-146~  Found%:  C 63.53; H3 .22 ;  C122.88; N 9 . 2 0 .  CI6HIoC12N 2. Ca l cu l a t ed%:  C 63.59; H3 .31 ;  C123.46;N9.30.  
UV s p e c t r u m :  ~-max 302 nm; log e 4.14. 

2 - C h l o r o - 5 - m e t h y l - 4 , 6 - d i p h e n y l p y r i m i d i n e  (IIIg). A mix tu re  of 2.6 g of IIg and 12.5 ml of phosphorus  oxych lor ide  
was bo i led  for  5 hr .  The fu r t he r  t r e a t m e n t  and i so la t ion  of the p roduc t  were  c a r r i e d  out a s  d e s c r i b e d  in the p r eced ing  
e x p e r i m e n t .  This  gave 1.7 g (60%) of IIIg. Mp 136-138~ (from ethanol) .  Found %: C1 12,67. C~TH13C1N 2. Calcula ted%: 
C1 12.61. 

2 - C h l o r o - 5 - ( p - n i t r o p h e n o x y ) - 4 , 6 - d i p h e n y l p y r i m i d i n e  (IIId). A mix ture  of 1.0 g of IId, 4 ml of phosphorus  oxy-  
ch lo r ide ,  and 0.3 ml of d ime thy lan i l ine  was bo i led  for  3 h r .  The p roduc t  was worked  up as  in the p r e c e d i n g  expe r imen t .  
Yie ld  0.84 g (80%). Mp 218-220~ (f rom ethanol) .  Found %: C1 8.35. C22HI4CIN303. Calcu la ted  %: C1 8.70. UV s p e c -  
t r u m :  Xmax 302 nm, . log  e 4.51. 
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