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Abstract - Reaction of e t h y l  benzoylacetate w i t h  methylthiopseudourea r e -  

s u l t e d  i n  expu ls ion  of  methylmercaptan t o  af ford 2-amino-6-phenyl-4H-1 ,3- 

oxarin-4-one i n  good y i e l d .  Th i s  novel oxar ine  synthesis was e x p l o i t e d  t o  

secure N-1 and N-2 s u b s t i t u t e d  pyr imidinones r e g i o s p e c i f i c a l l y .  

We uncovered several  years ago the  i n t e r e s t i n g  a n t i v i r a l  and i n t e r f e ron - i nduc ing  p rope r t i es  o f  2 -  

amino-5-bromo-6-phenyl-4(3H)-pyrimidinone (ABPP) and several  I n  exp lo r i ng  the  SAR 

6 w i t h  these b i o l o g i c  a c t i ~ i t i e s ~ . ~  as we l l  as an t i in f lammatory  a c t i v i t y  we had need o f  an e f f i c i -  

e n t  r o u t e  t o  N-1 and N-2 s u b s t i t u t e d  analogs. Since d i r e c t  condensation procedures i n v o l v i n g  8- 

ketoes ters  w i t h  s u b s t i t u t e d  guanidines a f f o r d  mix tu res  o f  N-2 and N-3 produc ts  ( s u b s t i t u t e d  ureas 

i 
gave N-3 produc ts ) ,  we exp lo red  the use o f  1,3-oxazines as in te rmed ia tes  t o  the des i r ed  py r im i -  

dinones. 

The e a r l y  work o f  Lacey demonstrated t h a t  1,3-oxazines cou ld  be der ived  f rom d ike tene and cyan- 

amides o r  s u b s t i t u t e d  ureas.' Obviously t h i s  approach i s  l i m i t e d  by d ike tene as the  s t a r t i n g  

9 
m a t e r i a l .  Improvements on t h i s  procedure have been repor ted  by Takahashi, %a. and Perronnet, 

e t  al.1° I n  1976 Shaw, eta,', repo r t ed  t h a t  the r eac t i on  o f  B-ketoesters w i t h  N,N-dialkylurea -- 

y i e l d e d  1,3-oxazines. Unfor tunate ly  the y i e l d  o f  the  6-phenyl analog was l e s s  than 10%. A lso  6- 

s u b s t i t u t e d  1.3-oxarines were descr ibed  r e c e n t l y  as being der ived  from 6-chloro-1,3-oxazine-2,4- 

diones12 which i n  t u r n  were prepared from a l k y l  isocyanates and malonyl d i c h l o r i d e . 1 3  App l i ca-  

b i l i t y  t o  6-phenyl analogs was n o t  descr ibed  and would l i k e l y  be d i f f i c u l t .  

We have found t h a t  t h e  condensation o f  e t h y l  benzoylacetate w i t h  methyl th iopseudourea under con- 

t r o l l e d  a l k a l i n e  cond i t i ons  a f f o rds  2-amino-6-phenyl-4H-1,3-oxazin-4-one(~) i n  60% y i e l d  (Scheme 

1 ) .  The expected product ,  2, i s  produced i n  the  r eac t i on  i n  inc reas ing  amounts as a f unc t i on  of 

r e a c t i o n  t ime.  The longer  the  r e a c t i o n  proceeds the more 2 i s  formed a t  the  expense o f  1 (80% 

y i e l d  of  2 a t  48 h) .  Both are r e a d i l y  separable w i t h  an e thano l i c  t r i t u r a t i o n  (2 being reasonably 

so l ub le ) .  We specu la te  the  2 i s  n o t  formed d i r e c t l y ,  bu t  r e s u l t s  from t h e  r e a c t i o n  o f  1 w i t h  the 

methylmercapt ide produced i n  the  i n i t i a l  p roduc t ion  of 1. This  course o f  events i s  unusual s ince 

condensations of  8 -ke toes ters  w i t h  ambident nuc leoph i les  normal ly  i n vo l ves  i n i t i a l  r eac t i on  w i t h  



the  ketone r a t h e r  than the  l e s s  e l e c t r o p h i l i c  es te r  carbonyl  r equ i r ed  by the  produc t ion  o f  1 

Scheme I 

The s t r u c t u r e  of was confirmed by spec t ra l  means and comparison t o  l i t e r a t u r e  data. ' '  I n  add i -  

t i o n  the  2-amino-1,3-oxazine was r e a d i l y  converted1' t o  the  known 1,3-oxarine-1,4-dione, 3. This 

t rans format ion  prov ided the  des i r ed  e n t r y  t o  the  ant i in f lammatory N-1 s u b s t i t u t e d  6-phenylpyr imi-  

dine-2,4-diones, 4, by heat ing  3 w i t h  the  appropr ia te  a lky lamine .  I n  the  case of ary lamines the 

in te rmed ia te ,  r i n g  opened a r y l  urea does n o t  r ec l ose  under the r e a c t i o n  cond i t i ons  bu t  r equ i r es  

a  second s tep  i n v o l v i n g  a c i d  ca ta lyzed c y c l i z a t i o n .  

Condensation of 1 w i t h  s u b s t i t u t e d  amines y i e l d e d  e x c l u s i v e l y  N-2-subs t i tu ted  pyr imidinones,  5. 
1 The s t r uc tu res  were assigned based on H and 13c coupl ings secured from t h e i r  r espec t i ve  NMR 

spectra ( o f f  resonance ana l ys i s  of f u l l y  coupled 1 3 ~ - ~ ~ ~  spectrum). We have p rev i ous l y  dernon- 

s t r a t e d  t h e  convers ion of  pyr imidinones t o  t h e i r  corresponding 5-bromo ( t h e  5-hydrogen 

compounds were i n a c t i v e ) .  The 2-amino-] ,3-oxazine cou ld  l i k e w i s e  be converted t o  5-bromo analog 

w i t h  bromine i n  aqueous base and chloroform. 

Thus we have uncovered an e f f i c i e n t ,  r e g i o s e l e c t i v e  approach t o  N-1 and N-2 s u b s t i t u t e d  6-phenyl- 

pyr imidinones by e x p l o i t i n g  a  novel ,  one-step p repa ra t i on  o f  2-amino-6-phenyl-1 ,3-oxazin-2-one 

i n  good y i e l d .  
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EXPERIMENTAL 

2-Amino-6-phenyl-1 ,3 -oxar in -Gone m. To 9.45 g (0.034 m o l l  of m e t h y l t h i o p s e ~ d o u r e a ~ H ~ S 0 ~  was 

added 40 ml  o f  water  and 8.0 g (0.142 mo l )  of potassium hydrox ide .  Wi th  v igo rous  s t i r r i n g ,  12.0 g 

(0.0625 mo l )  o f  e t h y l  benzoy lace ta te  ( A l d r i c h )  was added and t h e  heterogeneous m i x t u r e  a l l o w e d  t o  

s t i r  a t  ambient  temperature f o r  18 h. The r e s u l t i n g  s o l i d s  were f i l t e r e d  and washed v e r y  w e l l  

w i t h  water  fo l l owed b y  e t h e r  and d r i e d  a t  60°C i n  a vacuum oven t o  y i e l d  7.20 g (62.3%) o f  1. Re- 

c r y s t a l l i z a t i o n  from 95% Et0H:DMF af forded mp 244-246°C ( l i t . ' ' ,  242-244°C). C a l c ' d  f o r  C1,,H8N202: 

C, 63.82; H, 4.28; N, 14.89; Found: C, 63.45, H, 4.45, N 15.02; MS: C a l c ' d :  188.0568, Found: 

188.0586. IH-NMR (d6DMSO): 8.08-7.81 (m, 2H); 7.71-7.50 (m, 3H); 6.53 ( s ,  1H).  

Small amounts o f  2-methyl thio-6-phenylpyrimidin-4-one (2) can be d e t e c t e d  i n  t h e  superna tan t  o f  

t h e  i n i t i a l  f i l t r a t i o n .  I t  can be i s o l a t e d  by c o n c e n t r a t i n g  t h e  s o l n  and p u r i f i e d  by s i l i c a  g e l  

chromatography (mp 240-242"C, decamp.). Anal. Calcd f o r  C11H10N20S: C, 60.52; H, 4.61; N, 12.83; 

5 ,  14.69. Found: C, 60.75; H, 4.73; N, 13.17; S, 14.23. IH-NMR (d6-DMSO): 8.16 and 7.58 (m, 

5H), 6.73 ( s ,  l H ) ,  2.61 ( s ,  3H). 

2-Amino-5-bromo-6-phenyl-1 ,3-oxazin-4-one u. To 1.88 g (10  mmol) o f  2-amino-6-phenyl-4H-1 ,3- 

oxaz ine  ( 1 )  was added 11.0 ml o f  a 1 N NaOH and 100 ml of water .  The m i x t u r e  was heated t o  re- 

f l u x  t o  d i s s o l v e  a l l  t h e  s o l i d s  coo led  t o  50°C and added, w i t h  s t i r r i n g ,  a s o l u t i o n  of 550 u l  O f  

B r 2  i n  100 ml o f  CHC13. A d d i t i o n a l  1 N NaOH was added t o  keep aqueous n e u t r a l ;  c o n t i n u e d  t o  s t i r  

a t  ambient temperature f o r  24 h. The r e s u l t i n g  s o l i d s  were f i l t e r e d ,  washed w e l l  w i t h  wa te r  and 

d r i e d  t o  y i e l d  215 mg of 1. The f i l t r a t e  was evaporated t o  dryness and chromatographed over  50 g 

o f  s i l i c a  g e l  u s i n g  1:2 acetone:cyc lohexane as e l u a n t  t o  y i e l d  1.72 g o f  6 ( ~ ~ ~ 0 . 3 5  i n  1 : l  acetone:  

cyclohexane, 0.4 i n  10% MeOH:CHC13). Anal .  Calcd f o r  C10H7BrN202: C, 44.96; H, 2.65, N, 10.49, 

Found: C, 45.23; H, 2.70; N, 10.46. 

2-(N-Methylamino)-6-phenyl-4-pyrimidinone a. To 4.0 g (21.2 mnol)  o f  1 was added a s a t ' d  s o l n  

o f  methylamine i n  methanol (150 m l ) .  The r e a c t i o n  s o l u t i o n  was a l l o w e d  t o  s t i r  a t  ambient temper- 

a t u r e  f o r  72  h and evaporated t o  dryness.  The r e s i d u e  was t r i t u r a t e d  w i t h  50 ml o f  h o t  methanol, 

a l l o w e d  t o  c o o l ,  f i l t e r e d  and t h e  f i l t r a t e  evaporated t o  dryness t o  y i e l d  3.0 g o f  crude product .  

Chromatography on 150 g o f  s i l i c a  g e l  ( d r y )  u s i n g  1 :1  acetone:cyc lohexane as e l u a n t  gave 600 mg 

(Rf=0.6) o f  k. T h i s  m a t e r i a l  was i d e n t i c a l  t o  t h a t  ob ta ined  p r e v i o u s l y .  6 

2-Benzylamino-6-phenyl-4-pyrimidinone m. To 376 mg ( 2  mmol) of 1 was added 5.0 ml o f  DMF and 

2.2 ml of benzylamine. The r e a c t i o n  m i x t u r e  was a l lowed t o  s t i r  a t  50DC f o r  3 h a f t e r  which t ime 

the s o l v e n t s  were evaporated under vacuum and t h e  r e s u l t i n g  w h i t e  s o l i d  t r i t u r a t e d  w i t h  c o l d  95% 

e thano l .  The s o l i d s  were f i l t e r e d ,  washed w e l l  w i t h  95% e thano l  f o l l o w e d  b y  e t h y l  e t h e r  and d r i e d  

t o  y i e l d  213 mg (38.4%) o f  c rude  &. R e c r y s t a l l i z a t i o n  from 8 ml o f  95% e t h a n o l  gave 161 mg (29%) 

of g. Ana l .  Calcd f o r  C17H15N30: C, 73.62; H, 5.45; N, 15.15. Found: C, 72.99; H ,  5.44; 



N, 15.62. IH-NMR (d6-DMSO): 8.08-7.86 (m, 2H), 7.5-7.28 ( m ,  8 ~ ) ,  6.16 (8 ,  I H ) ,  4.66-4.53 (m, 2 ~ ) .  

2-Hydroxyamino-5-pheny-4-pyrimidinone m. To 207 mg ( 3  mmol) of hydroxylamine.HCl was added 

10.0 ml o f  methanol and, when d i s s o l u t i o n  was complete, 0.47 ml ( -162 mg-3 mmol) o f  a 25% CH30Na/ 

CH30H s o l n .  The s o l n  was a l l o w e d  t o  s t i r  a t  ambient tempera tu re  w h i l e  188 mg ( 1  mmol) o f  1 was 

added. A f t e r  s t i r r i n g  f o r  18 h, the  s o l n  was evaporated t o  dryness,  t h e  r e s i d u a l  s o l i d  t r i t u r a t e d  

w i t h  wa te r  and f i l t e r e d  t o  y i e l d  50 mg of x. Th is  m a t e r i a l  had s i m i l a r  compos i t i on  t o  t h e  1-N- 

5 hydroxy i somer  p r e v i o u s l y  p repared  except  t h e  'H-NMR and MS s p e c t r a  were n o t  i d e n t i c a l .  There- 

fore,  t h e  o n l y  a l t e r n a t i v e  s t r u c t u r e  i s  t h e  expected N-2-isomer. 'H-NMR (d6-DMSO): 9.16 (8,  I H ) ,  

7.83 and 7.35 (m, 5H), 6.05 ( s ,  I H ) .  GC-MS: 2 ' -10% SE-30, 120-250DC a t  15"/min, R.T.=5.3 min 

M+ 347 ( lo%,,  bis-TMS), 332 (M+-15, 70%) frm BSTFA/py/7O0C/2 min. T h i s  m a t e r i a l  was i d e n t i c a l  t o  

the  p r o d u c t  o f  e t h y l  benzoy lace ta te  w i t h  0-benzylhydroxyguanidine f o l l o w e d  b y  h y r o g e n a t i v e  de- 

b e n z y l a t i o n .  

6-Phenyl-2H-3,4-dihydro-1,3-oxazine-2,4-dione m. To 230 rng (1.22 mrnol) o f  1 was added 8 ml of a 

I@% aq. HC1. The r e a c t i o n  m i x t u r e  was heated, w i t h  s t i r r i n g ,  a t  r e f l u x  f o r  30 min. The r e a c t i o n  

m i x t u r e  was a l l o w e d  t o  coo l  t o  room temperature and f i l t e r e d .  The s o l i d s  were washed w e l l  w i t h  

wa te r  and d r i e d  a t  60°C i n  vacuum oven f o r  18  h 1230 mg 100%).  R e c r y s t a l l i z a t i o n  f rom 95% EtOH 

gave mp >210°C (decomp.). Ana l .  Calcd f o r  CIOH7NO3: C, 63.49; H, 3.72; N, 7.40. Found: C, 63.41; 

H, 3.78: N, 7.32. IH-NMR (d6DMS0): 7.95-7.78 (m, ZH), 7.60-7.43 (m, 3H), 6.65 (5, 1 ~ ) .  

I - M e t h y l - 6 - p k n y l u r a c i l  M. To 189 mg ( 1  mmol) o f  3 was added 10  ml o f  a 40% aq. methylamine. 

The r e a c t i o n  m i x t u r e  was a l l o w e d  t o  hea t  a t  r e f l u x  f o r  18 h and coo led  t o  room temperature.  The 

s o l n  was f i l t e r e d ,  washed w e l l  w i t h  wa te r ,  and d r i e d  a t  60' under vacuum t o  y i e l d  146 mg (72%)  (mp 

1 8 3 - 1 8 5 ' ~ ) . ~ ~  Anal .  Calcd f o r  C11H10N202: C. 65.34; H ,  4.98; N, 13.85. Found: C ,  65.18; 

H, 4.98; N, 13.79. 'H-NMR (d6-DMSO: 7.55 ( s )  , 5.45 (s,  l H ) ,  3.03 ( s ,  3H). 

l-(2-Hydroxyethyl)-6-phenyluracil @J. To 1 - 8 9  g ( 1 0  mmol) o f  3 was added 10.0 ml o f  3-amino- l -  

Propanol and 10.0 ml o f  H20. The r e a c t i o n  was heated a t  10O0C f o r  18 h, cooled,  and evaporated 

t o  dryness under h i g h  vacuum. The t h i c k  s o l u t i o n  was h e l d  under h i g h  vacuum a t  80'C f o r  3 h; 

e thano l  and 20.0 g o f  s i l i c a  ge l  were added. The s l u r r y  was evaporated t o  a w h i t e  powder and t h i s  

powder was p l a c e d  on t o p  of 75 g o f  d r y  s i l i c a  g e l .  The column was e l u t e d  w i t h  1:1 ace tone :cyc lo -  

hexane (Rf o f  d e s i r e d  m a t e r i a l  0.2 i n  1 : l  acetone:cyc lohexane) t o  y i e l d ,  a f t e r  r e c r y s t a l l i z a t i o n  

from acet0ne:hexane 1.05 g (42.6%) (mp 153-154°C). Ana l .  Calcd f o r  C13H14N203: C .  63.40; H, 5.72; 

N, 11.37. Found: C, 63.24; H, 5.86; N, 11.49. 'H-NMR (CDCI3): 7.45 (m, 5H), 5.85 (s ,  OHJNH), 

5.6 (s ,  I H )  , 3.9-3.2 ( m ,  4H), 2-1.4 (m, 2H). 

1 , 6 - D i p h e n y l u r a c i l  m. To 189 rng ( 1  mnol) o f  3 was added 5 ml o f  e thano l  and 3.0 ml  o f  a n i l i n e .  

The r e a c t i o n  m i x t u r e  was heated a t  r e f l u x  a t  4 h, cooled,  f i l t e r e d ,  and t h e  s o l i d s  washed w e l l  w i t h  

e thano l  fo l l owed b y  e t h y l  e t h e r  t o  y i e l d  170 mg a f t e r  d r y i n g .  R e c r y s t a l l i z a t i o n  from H20:OMF gave 



HETEROCYCLES, Vol 23, No 7, 1985 

78 mg (27%) of ~-~henyl[-N'-l-(3-phenyl)-1,3-diketone] urea,  mp 205-206°C. Ana l .  Calcd f o r  

C16H14N203: 
C, 68.07; H, 4.99; N, 9.92. Found: C,  67.80; H, 4.96; N, 9.89; MS: Calcd 282.1004, 

Found 282.1001. IH-NMR (d6-DMSO), 8.05-7.0 (m, lDH), 3.36 (s ,  ZH); 1 3 ~ - ~ ~ ~  (d6-DMSO) 197.95, 

174.06, 154.56 (C.0). 

To 2.20 9 (7 .80  mM) o f  t h i s  i n t e r m e d i a t e  was added -25 g o f  po lyphosphor i c  a c i d .  The s l u r r y  was 

p laced  i n  an o i l  b a t h  a t  110-120DC and a l l o w e d  t o  s t i r  a t  120DC f o r  3 h. The r e a c t i o n  s l u r r y  was 

removed from t h e  o i l  ba th ,  coo led  t o  room temperature,  100 ml of ice-H20 added t o  the  gummy r e s i -  

due, and t h e  r e s u l t i n g  s o l i d s  were broken up w i t h  a g l a s s  rod .  The s o l i d s  were f i l t e r e d  and 

washed w e l l  w i t h  H20 t o  y i e l d  1.80 g (88%)  a f t e r  d r y i n g .  R e c r y s t a l l i z a t i o n  f rom a b s o l u t e  e thano l ,  

u s i n g  Darco f o r  d e c o l o r a t i o n  y i e l d e d  1.35 g (66%) (mp 2 6 9 - 2 7 0 " ~ ) . ' ~  Ana l .  Calcd f o r  Cl6HI2N2O2: 

C, 7271; H, 4.58; N, 10.60. Found: C, 72.40; H, 4.79; N, 10.59. MS: Calcd 264.0899, Found: 

264.0894. 'H-NMR (d6-DMSO): 7.26 (8 ,  IOH), 5.66 ( s ,  1H).  
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