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Abstract - Triethylamine-mediated condensation of S-benzylisothi- 
ouronium chloride with [~1-4-arylmethylene-Z-pheny~-2-oxazalin-5- 
ones (4) in ethanol gives [Z)-2-amino-4-arylmethylene-2-imidazol- 
in-5-ones (11, whereas the similar reaction with 4-cyclohexylid- 
ene-Z-phenyl-Z-oxazalin-5-0ne[~) produces 5-benaoylamino-2-benzy- 
lthi0-6-oxo-4.4-~pir0~yclahexyl-1,4.5.6-tetrahydropyrimidine (5) 
which on aminolyses with arylamines affords the corresponding 2- 
arylamino derivatives(l6). 

Counter-attack reagents1 are of considerable importance in synthetic organic chem- 

istry, but their scope in many reactions does not seem to have been properly exp- 

lored. With an appropriate choice of the substrates, reagents, and the reaction 

conditions, i t  may be possible to carry out many multi-step syntheses in the same 

flask involving highly ordered conversions, resembling biochemical changes, folla- 

wing definite protocols. We propose to call such transformations as "disciplined 

reactions'' and in this article present a navel one-pot synthesis af the title 

campaundsI~1 and (151, using the reactions of 4-arylmethylene-2-phenyl-2-oxazolin- 
5-ones(41 - and 4 - c y c l o h e x y l i d e n e - 2 - p h e n y 1 - 2 - o x a z o l i ~ ] ,  respectively, with 

S - b e n z y l i ~ ~ t h i o ~ r ~ n i ~ m  chloride[E) in ethanol containing triethylamine. - 
It should be noted that several 2-aminoimidazole alkaloids have Deen isolated 

from marine sponges. 2-5 Some of these, for example aplysinopsin-type alkaloids 

[L~.4.5 which contain a 3-indolylmethylene group at the 4[51-position of the imi- 

dazole ring, have generated interest because of their reported cytotaxicity again- 

st cancer and for affecting neurotransmission. These compounds are related to cre- 

atinine, an important end product of nitrogen metabolism in human beings, which 

belongs t o  a class of heterocycles called gly~ocyamidines.~'~ 

The stereochemistry of aplysinapsin-type alkaloids (11 has been investigated and 
it has been found that the configuration at the olefinic centre depends on the 

Substituent present in the m~lecule.~'~The stable isomers were amenable to phota- 

i~omerisation to the less stable isomers which in turn were thermolabile. Synthe- 

sis of 1 was carried out by the condensation of indole-3-carboxaldehyde (i,Y=01 - 
with the corresponding 2-iminoimidaaolidin-5-0nes[?l.~ In our approach. (21-4-[3- 

indolylrnethylene]-2-phenyl-Z-oxazalin-5-ane (5) was used as a substrate and when 
heated with 6 in ethanol in the presence of triethylamine furnished a sulphur- 

free compound which has been characterised as 2-amino-4-(3-indolylmethylenel-2- 

imidazolin-5-one (GI on the basis of its spectral data and chemical reactions. 



1318 HETEROCYCLES, Vol. 32, No. 7, 1991 

,Q '=R~;H  or Me ; R ~ = H  ; Y: 0 or P ~ N  Ft1=R2: RLH or Me 

X ;  H or B r  ; Y: N H  or NMe 

b, A T  : 2-N02C6H4 b, A r  : 2 - N 0 2 C 6 H ~  

c ,  A r  : 3 - N 0 2 C 6 H ~  C, Ar = 3- NO2 CsHd 

d, Ar = 4 - N 0 2 C 6 H &  d l  Ar : &NO2 C 6 H ~  

e,  Ar = IqL e, ~r = ; 
The similar condensation o f  other (Z1-4-arylmethylene-2-phenyl-2-oxazalin-5-ones 

(-1 gave the corresponding 4-arylmethylene-2-amino-2-imidazolin-5-ones (-1. 
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Compounds[~) were found to exist a s  5 and 9 (Scheme 11, a s  would be evident 

from the chemical reactions. Far example, hydrolysis of 1 by warming with dilute 
sodium hydroxide and/or with hydrochloric acid gave the corresponding hydantoins 

(111 which supported structure (81. On the other hand acetylation of 7a-d with 
acetic anhydride furnished the acetyl derivatives (131, except for that from 2. 
which could arise only from 9 .  Compound (51 gave triacetyl derivative [*I 
(Ar.1-acetyl-3-indolyll (Scheme 21. 

11 a - e  

I A r C H O  

Ac- NH 
H  

Scheme 2 

The configuration of 1 was based on the fact that these were derived from the 

corresponding (?]-isomers of the unsaturated oxazolones (41. Compounds (4) are 

known to be more stable than their [El-counterparts which have been well 

documented in a recent review.' The cleavage of the 1.5-bond of 4 did not affect 
the configuration of the olefinic centre. Besides, the '~nmr spectrum of the 

unsaturated hydantoins I ,  obtained by the hydrolysis of 1, shows deshielded 
olefinic proton, whereas the corresponding isomeric compounds (121, prepared by 
the condensation of aromatic aldehydes with 4-unsubstituted hydantoin (141.9 had 

a shielded olefinic proton.10 This observation indicated the [El- and [?I-configu- 
rations of 2 and 11, respectively, which in turn confirmed the assigned (?I- 
stereochemistry of 1. Based on the molecular niceties of 1, the acetyl derivs- 

1 tives (131 were given [?I-configuration which was supported by their Hnmr spect- 

rum. 

The triethylamine-aided condensation of 6 with 4-cyclohsxylidene-2-phenyl-2-oxa- 
zolin-5-one [5) under the similar reaction conditions gave a different result 

and led to the formation of 5-benzoylamino-2-benzylthio-6-oxo-4,4-spir~cy~loh- 

exyl-1.4.5.6-tetrahydropyrimidine (151 which on aminolysis with arylamines affor- 
ded 2-arylamino-5-benzoylamino-6-ox0-4,4-spirocyclohexyl-l,4,5,6-tetrahydropyrimi- 

dine (161 [Scheme 31. 
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Scheme 3 

Besides the main product, a compound in trace amount was detected in the reaction 

mixture by tlc, and it appeared to be the result of partial alcoholysis of the 

unsaturated oxazolones. This was verified UY heating 4 and 5 in ethanol in the 

presence of triethylamine alone, when 3-substituted ethyl 2-benzaylaminoacrylates 

(El and [El were obtained, respectively, which were identical with the carres- 
ponding minor products deteotsd and identified by tlc. These minor products could 

not be isolated and therefore their melting Points and ir spectra could not be 

compared with those of the authentic samples. 

The formation of 1 can be ratianalised by an initial 1.5-bond cleavage of 4, 
followed by cyclisation based on the counter-attack principle. Once the imidazoli- 

none ring had been formed, the N-debenzoylatian followed under the triethylamine- 

aided generation of ethoxide ions (Scheme 11. On the other hand, the formation 

of the spiropyrimidine derivative 1%) was due to the participation of 5 as a - 
Michael acceptor in the reaction. The regioselective nature of these transfor- 

mations is quite apparent. It is noteworthy that the conversion of 4 into 1 did 
not alter the stereochemistry of the olefinic centre. As mentioned, the formation 

of ethyl esters (21 was due to cleavage of the 1.5-bond af 4 by the ethoxide 

ions generated G. 

Results of the present investigation revealed that the formation of 1 as well 
as 15 had precedence over ethanolysis of the substrates. The conversion of 4 into 
7 involved ordered reactions following definite protocols. These transformations - 
are very much within the premise of our definition of a ''disciplined reaction". 

It should be emphasised that the products (11 are potentially useful because of 
their resemblance with the aplysinopsin-type alkaloids and also due to their 

facile stereospecific conversion to unsaturated 151-hydantains (11) and into the 

(4H)-imidazole dervatives (13) which would be less easily available by any other 
route. Also, in view of the importance of pyrimidines, the spiro compounds (151 
and (El appear to be of considerable interest. Compounds reported in this 
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article were characterised by spectral data and elemental analyses. 

EXPERIMENTAL 

~elting paints were determined on a Tashniwal melting point apparatus and are 

uncorrected. I r  spectra were recorded by a Perkin-Elmer 783 spectrophotometer. 

'~Iimr and mass spectra were taken by JEOL FX9OQ and V G  micromass 70-70H and/or 
Finnigan-Mat 1020, using direct inlet system at 70 ev, spectrometers, respectiv- 

ely. Ir spectra were taken in Nujol, and for l ~ n m r  spectra TMS was used as an 

internal reference. 

[~)-Z-Amino-4-l3-indolylmethylenel-2-imidazolin-5-one 1 7 a ) ~ ~  : 

A typical example for compounds (7) : To a suspension of (2)-4-(3-indolylmethyle- 
12 "el-2-phenyl-2-oxazolin-5-one (5. 0.6 g ;  0.0021 moll and z-benzylisathiouronium 

chloride (6, 0.422 g; 0.0021 moll in 95% ethanol (50 ml), triethylamine (0.632 g; 

0.0063 moll was added and the mixture was heated under reflux for 3.5 h. It was 

concentrated under reduced pressure, filtered under suction and repeatedly washed 

with ethanol. The crude product was recrystallised from ethanol: yield, 0.24 g 

(51%); mp 328-329°C [decomp.); Mf : 226 [mol. mass 226). I r  : 3400, 3240. 1710. 

1695, 1665. 1630 cm-l; '~nmr (DMSO-d61.6: 6.71 I s .  lH, = CH). 7.04-7.92 (m. 6H. 

two exchangeable, NH2 and Ar-HI, 8.16 I s .  1H.d.-CH of indole). 10.42 I s ,  lH, exch- 

angeable, NHI. 11.64 [br  s .  lH, exchangeable. NH of indale) ppm. Microanalytical 

data could not be obtained within the permissible limit, though the compound was 

sufficiently pure [tlc and spectral data). However, products derived from i t  gave 

analytically pure samples [ s e e  below]. 

Compounds 7b-d were recrystallised from glacial acetic acid, however. 1% could 
not be properly recrystallised. These compounds failed to give proper elemental 

analyses though they were sufficiently pure (tlc and spectral data). However, 

their acetyl derivatives gave satisfactory elemental analyses. 

Compound 7h : Yield, 66%. mp 27B°C [decomp.); M+ : 232 (mol. mass 232). Ir : 3320, 
1710, 1640 cm-': '~nmr (DMSO-d6). b : 6.52 [ s .  lH, = CH), 7.38-8.85 (m, 6H, two 

exchangeable. NH2 and Ar-HI. 10.95 (br s .  1H. exchangeable. NH) ppm. 

Compound 7c : Yield. 698: mp 280°C (decomp.1; M+ : 232 [mol. mass 232). I r  : 3360. 

1710, 1680, 1650 cm-I; l ~ n m r  (DMSO-d61. 6 : 6.86 I s ,  lH, = CH). 7.42-8.23 lm, 

5H. two exchangeable. NH2 and Ar-HI. 8.75 I s ,  1H, Ar-HI. 10.10 (br s .  exchangea- 

ble. NH) ppm. 

Compound 7d : Yield. 83%; mp 285-287% [decamp.): M' : 232 (mol, mass 232). I r  : 

3340, 1710, 1680, 1645 cm-l; '~nmr IDMSO-d61, 6 :  6.37 [ s ,  lH, = CHI, 7.59 - 8.35 
(m. 6H, two exchangeable, NH2 and Ar-HI, 10.97 I s ,  lH, exchangeable, NH) ppm. 

Compound 7e : Yield. 70%; mp 308-310°C (decomp.1; M+ : 177 [mol. mass 177). I r  : 

3340, 1710. 1680. 1645 cm-I; '~nmr [DMSO-d61. 6 :  6.34 I s .  1H. = CHI, 6.77-7.96 

(m. 5H, two exchangeable, NH2 and furyl-HI. 10.00 is, lH, exchangeable. NH) ppm. 

Ethyl(?)-3-aryl-2-benzoylaminoacrylates (10a-el : General Procedure : 

Compound [?I and triethylamine, taken in the molar ratio of 1 : 1.5, were heated 



1322 HETEROCYCLES, Yo!. 32, No. 7, 1991 

u n d e r  r e f l u x  i n  e t h a n o l  f o r  2-3  h .  E t h a n o l  was  r emoved  u n d e r  r e d u c e d  p r e s s u r e  

a n d  t h e  c r u d e  p r o d u c t  was r e c r y s t a l l i s e d  f r o m  a q u e o u s  e t h a n o l .  

Compound 1 0 a  : Y i e l d .  8 0 % ;  mp 199 -202°C  ldecomp.1 .  F o u n d  : C ,  7 2 . 0 1 ;  H. 5 . 5 2 ;  

N .  8 . 2 9 .  C a l c d  f o r  CZ0Yl8N2O3 : C.  7 1 . 8 5 ;  H.  5 . 3 8 :  N .  8 . 3 8 .  I r  : 3 3 8 0 ,  3 3 0 0 ,  

1 6 8 5 ,  1 6 5 5 .  1 6 3 5  cm"; Hnmr (DMSO-d61. 6 : 1 . 2 6  I t ,  3=6 .0  Hz.  3H, C143CH2), 4 .26  

[ q .  5.6.0 Hz.  2H. CH3CE21. 7 . 1 9 - 8 . 2 6  [m. 11H. = CH a n d  Ar -HI ,  1 0 . 0 4  ( s ,  1H,  e x c h a -  

n g e a b l e .  NHl. 1 1 . 9 0 [ s .  1H. e x c h a n g e a b l e .  NHJ ppm. 

Compound l o b  : Y i e l d .  9 6 % ;  mp 160°C.  Found  : C ,  63 .93 :  H. 4 . 5 7 ;  N .  8 . 1 7 .  C a l c d  

f o r  C18H16N205 : C .  6 3 . 5 2 :  H. 4 , 7 0 :  N .  8 . 2 3 .  I r  : 3 2 2 0 .  1 7 3 0 .  1 6 4 0 .  1 6 3 0  cm'l; 

' ~ n m r  (CDCl31.  : 1 . 3 4  I t ,  3 ~ 7 . 0  H z ,  3H, CH3CH21, 4 . 2 8  I q ,  5.7.0 H z ,  2H, CH3Cg2) ,  

7 . 14  I s .  1H. = CHI.  7 . 2 5 - 8 . 0 4  (rn. 10H. one e x c h a n g e a b l e .  NH a n d  Ar-HI ppm. 

Compound 1 0 c  : Y i e l d ,  7 7 % ;  mp 16UDC. Found  : C ,  6 3 . 7 3 ;  H, 4 .81;  N, 8.10.  C a l c d  

f o r  C18H16N205 : C.  6 3 . 5 2 ;  H ,  4 . 7 0 ;  N, 8 .23 .  I r  : 3 2 2 0 .  1 7 1 0 .  1 6 4 0  cm-I :  l ~ n m r  

(CDCl31.  6: 1 .39  ( t .  J = 7 . 0  Hz,  3H. CH_3CH21. 4 . 32  ( q .  3.7.0 HZ. Z H .  C ~ ~ C ~ ~ ) . 7 . 1 7 -  

8 . 2 5  [m. 11H. one  e x c h a n g e a b l e ,  = CH. NH and  Ar-HI ppm. 

Compound 1 0 d  : Y i e l d ,  7 4 % :  mp 168°C. Found : C .  6 3 . 5 9 ;  H. 4 .48;  N .  8 .13 .  C a l c d  f o r  

Cl8HI6N2O5 : C,  6 3 . 5 2 ;  H, 4 . 7 0 ;  N ,  8 . 2 3 .  I r  : 3 2 2 0 ,  1 7 2 0 ,  1 6 5 0  c m - I ;  ' ~ n m r  

lCDC131. 6: 1.35  I t ,  5 = 7 , 0  H z ,  3H. CE3CH21, 4 .28  [ q .  5=7.0  Hz.  ZH. CH3C142). 7.13 

I S ,  1H,  = CHI ,  7.26 - 8.06 (m ,  10H. one e x c h a n g e a b l e ,  NH a n d  Ar-H) ppm, 

Compound 1 0 e  : Y i e l d .  8 9 % :  mp 127°C.  Found  : C .  6 6 . 3 0 ;  H ,  5 . 0 1 ;  N .  4.85. C a l c d  f o r  
1 C  H  NO -H 0  : C,  6 5 . 9 7 ;  H .  5 . 3 8 ;  N .  4.81. I r  : 3 2 5 0 .  1 7 1 5 .  1 6 4 5 ,  1 6 3 5  cm- I ;  

1 6  1 5  4 ' 3  2  
' ~ n m r  (CDC131, 6 :  1 . 2 9  ( t ,  ~ = 7 . 0  HZ, 31%. C H ~ C H ~ ) ,  4 . 2 3  [ q ,  3.7.0 H Z ,  ZH, CH CH ) ,  

3  -2 
6 .31-6 .46  l m ,  2 H . p  , p ' - f u r y l - H I ,  6 . 96  ( 8 ,  l H ,  = CHI,  7.28-7.85 (m,  6H, Ar-H a n d &  

f u r y l - H I ,  8.09 I s .  l H ,  e x c h a n g e a b l e .  NHI ppm. 

(?I-4-Arylmethylenehydantoins ( l l a - e l  : G e n e r a l  P r o c e d u r e  : Compound 1 1 )  w a s  w a r -  

med w i t h  a q u e o u s  s o d i u m  h y d r o x i d e  11081  f o r  3  mi"  o v e r  a w a t e r  b a t h  when a 

homogeneaus  s o l u t i o n  w a s  o b t a i n e d .  I t  w a s  c o o l e d  a n d  a c i d i f i e d  w i t h  conc. HC1. 

f i l t e r e d  u n d e r  s u c t i o n ,  w a s h e d  w i t h  w a t e r  a n d  t h e  c r u d e  p r o d u c t  was  r e c r y s t a l l i -  

s e d  f r o m  e t h a n o l  o r  g l a c i a l  a c e t i c  a c i d .  A l t e r n a t i v e l y ,  compound ( 1 )  was t r e a t e d  

w i t h  d i l . H C 1  a t  room t e m p e r a t u r e  when a c l e a r  s o l u t i o n  was o b t a i n e d  w h i c h  a n  

s t a n d i n g  f o r  3  m i n  g a v e  a s o l i d  w h i c h  was w o r k e d  up  a s  b e f o r e .  

Compound i l a  : Y i e l d ,  9 7 % ;  mp 306-307'C ( d e c o m p . 1 ,  l i t . . 4  mp 300DC ldecomp.  I .  M' : 

227 (mo l .  mass 2 2 7 ) .  I r  : 3 3 2 0 .  1 7 3 5 .  1 7 0 5 .  1 6 6 0 ,  1 6 3 0  c m - l ;  l ~ n m r  (DMSO-d6]. 6 :  
7 . 1 0 - 7 . 9 0  (m. 6H, o n e  e x c h a n g e a b l e .  = CH. NH a n d  A r - H ) .  8.42 [ b r  s ,  lH,d-CH o f  i n -  

d o l e ] ,  8.95 ( b r  s .  1H,  e x c h a n g e a b l e ,  NH). 12 .35  ( s .  l H ,  e x c h a n g e a b l e ,  NH o f  i n d o l e )  

ppm- 

Compound l l b  : Y i e l d .  4 2 % ;  mp 238-24U°C. Found : C. 4 5 . 9 2 ;  H. 4 . 1 6 ;  N .  1 6 . 3 3 .  C a l c d  
1 f o r  C10H7N304.1ZH20 : C .  4 6 . 1 5 ;  H. 3 . 8 4 :  N .  16 .15 .  I r  : 3 4 0 0 .  3 3 0 0 .  1 7 7 0 .  1 7 3 0 .  

1 7 0 0 ,  1 6 7 0 .  1 6 2 5  c m - l ;  l ~ n m r  [DMSO-d61. 6 : 6 . 5 3  [ s .  1H.  = CHI. 7 . 29 -7 .92  (m.  4H. 

Ar -HI ,  8 . 4 2  ( s ,  1H,  e x c h a n g e a b l e ,  NHI,  8 , 5 0  ( s ,  l H ,  e x c h a n g e a b l e ,  NH) ppm. 
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Compound llc : Yield, 83%: mp 278°C. Found : C ,  51.40: H. 3.40: N. 17.84. Calcd 

for C10H7N304 : C, 51.50: H, 3.00: N, 18.02. I r  : 3360, 1770, 1730, 1710, 1670, 

1640, 1630 cm-l: '~nmr (DMSO-d61. : 6.49 Is. 1H. = CHI. 7.47-8.78 (m, 6H, two 

exchangeable. NH and Ar-HI ppm. 

Compound lld : Yield, 87%: mp 295'C ldecomp.1. Found : C. 51.05: H. 3.38: N, 18.19. 

Calcd for C ,,H7N304 : C. 51.50; H. 3.00: N. 18.02. I r  : 3340. 1780, 1710. 1670. 

1640 cmT1: 'Hnmr (OMSO-d,l. 6 : 6.83 Is. lH, = CHI, 7.90-8.32 ldd. 5=8.6 and 8.6 

Hz, 5H, one exchangeable, NH and Ar-HI, 9.21 (br s .  lH, exchangeable. NHI ppm. 

Compound lle : Yield 69%: mp 255-257OC. Found : C. 43.17: H. 4.82: N, 12.89. 
1 Calcd for C8H6N2o3.2~H2O : C. 43.05: H. 4.93: N, 12.55. Ir : 3400. 3310. 1740, 

1710. 1690. 1660, 1620 m :  '~nmr IDMSO-d6). 6 : 6.47 Is. lH, = CHI. 6.61-6.95 

lm, 3H, one exchangeable. NH and !,PI-furyl-HI. 7.84 Id. J=2.0 Hz. 2H. one exchan- 

geable. NH and*-furyl-HI ppm. 

1~1-5-Acetoxy-2-acetylamino-4-arylmathylene-4~-imidazoles (13a-d) : General Proce- 

dure : A mixture of compound 111 and acetic anhydride, taken in the molar ratio 

of 1 : 4. was heated under reflux for 30-40 mi". cooled when a solid separated 

which was filtered, washed with benzene and recrystallized from b e n z e n e  or etha- 

no1.15 In the acetylation of 2, the use of the sodium acetate gave better results 
and in this case the reaction was worked up by treating the mixture with cold 

Water. 

Compound 13a IAr = 1-acetyl-3-indalyl) : Yield, 70%: mp 254-257OC (decamp.]. Fou- 

nd : C. 61.13: H ,  4.47: N, 15.91. Calcd for Cl8Hl6N4Q4 : C ,  61.36: H, 4.54: N, 

15.90. I r  : 3280. 1750. 1705, 1640 cm-l: '~nmr IDMSO-d6), s : 2.52 Is, 3H. CH3COl. 
2.61 ( s ,  3H, CH3COl, 2.71 Is, 3H, CH3COl, 7.04 Is, lH, = CHI, 7.20-8.50 Im, 4H, Ar- 

HI, 8.76 ( s .  1H.o(-CH o f  indolel. 10.61 (br s ,  lH, exchangeable. NHI ppm. 

Compound 13b IAr = 2-N02C6H41 : Yiela, 73%: mp 260QC (decamp.) Found : C. 51.35; 
1 H. 4.23: N, 17.60. Calcd far C14H12N405.TH20 : C. 51.69: H. 4.00: N. 17.23. I r  : 

3320. 1730, 1690. 1640 cm-l: '~nmr lCDC13], 5 :  2.57 Is, 3H, CH3COI. 2.76 Is. 3H. 

CH3CDI. 7.28 ( s ,  1H. = CHI, 7.40-8.57 Im. 4H. Ar-HI. 10.52 Is, 1H. exchangeable. 

NH) ppm. 

Compound 13c IAr = 3-NO C H I ' Yield, 80%: mp 194OC. Found : C, 51.86: H, 3.70: 2 6 4 ' 1  
N, 17.18. Calcd fOr_lC14;12N405.~H20 : C. 51.69: H. 4.00: N. 17.23. I r  : 3240, 

1750, 1710, 1650 cm , Hnmr lCDCl31, s : 2.78 Is. 6H, two CH3CO), 7.06 Is, lH, = 

CHI. 7.28-8.28 lm, 3H, Ar-HI, 9.26 Is, lH, Ar-H), 10.50 Is, lH, exchangeable, NHI 

w m .  

Compound 136 (Ar = 4-N02C6H4) : Yiela, 86%: mp 230°C. Found : C. 53.18: H, 4.16: 

N. 17.49. Calcd for C14H12N405 : C. 53.16; H. 3.79: N. 17.72. Ir : 3220, 1760. 

1690. 1650 cm-l: '~nmr lCDCl31, 6 :  2.61 Is. 3H, CH3CO). 2.71 ( 8 .  3H. CH3COI. 7.03 

IS, 1H. = CHI, 7.24 IS. lH, AP-HI. 8.23 Is, 3H. AT-HI, 10.53 I S ,  1H. exchangeable, 
NHI ppm. 

5-Benzoylamina-2-benzyIthia-6-oxo-4.4-spirocycIohexy1-1,4.5.6-tetrahydro~yrimidlne 

1151 : I t  was prepared by the interaction of 5 and 6 following the procedure given 
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for compound (El. The crude product was recrystallised from ethanol. Yield, 84%: 
mp 170°C. Found : C ,  67.5: H ,  6.47: N, 10.29. Calcd for C 3H25N302S : C ,  67.81: 

H. 6.14: N. 10.32. Ir : 3280. 3200. 1705. 1645. 1630 cm-I; 'Hnmr (CDC1 I , & :  1.20- . 3 
1.80 lm. 10H, C6Hld,1, 4.39 I s ,  ZH, pHCH2Sl, 4.88 Id, 5.8.0 Hz, lH, 5-CHI, 6.79 

Id. 5-8.0 Hz. lH, exchangeable. PhCONH). 7.24-7.92 (m. 11H. one exchangeable. 

1-NH and Ar-HI ppm. 

2-Arylamin0-5-ben~0yl~min0-6-oxa-4,4-spirocyclohexyl-1,4,5,6-tetrahydropyrimidines 

116) : General Procedure : A mixture of compounds (151 and aniline or 4-toluidine. 
taken in the molar ratio of 1 : 2, was heated under reflux in glacial acetic acid 

for 4 h. The solvent was removed over a steam bath and the crude product was recr -  

ystallised from ethanol. 

Compound 16a : Yield, 848: mp 248°C. Found : C ,  70.38: H, 6.19: N ,  14.65. Calcd 

far C H N 0 : C ,  70.21: H ,  6.38; N, 14.89. Ir : 3600, 3360, 3200. 1680. 1640. 
22-14 f 2 

1630 cm : Hnmr (DMSO-d6). 6 : 1.30.1.70 (m. 10H. C6~10< ) .  4.79 Id. 5.8.4 Hz. 

lH, 5-CHI, 7.07-8.06 lm, 11H, one exchangeable, NH and Ar-H), 8.38 Id, 5.8.4 Hz, 

1H, exchangeable. PhCONFl. 8.89 I s .  lH, exchangeable, 1-NH) ppm. 

Compound 16b : Yield. 69%: mp 270-272°C. Pound : C. 70.99: H. 6,59: N. 14.48. 

Calcd for C23H36N%02 : C ,  70.76: H. 6.66: N, 14.35. Ir : 3420, 3280. 3220, 1685. 
/ 1640, 1630 cm- : Hnmr IDMSO-d6).6: 1.37-1.73 Im, 10H, C6H10, ) .  2.29 ( 8 ,  3H, 

Ar-CH31, 4.74 (d, 5 ~ 8 . 4  Hz, 1H. 5-CHI 7.10-8.07 (m, IOH, one exchangeable, NH and 

Ar-HI, 8.35 Id, 5.8.4 Hz, lH, exchangeable, PhCONH), 8.80 ( s ,  1H, exchangeable, 

1-NH) ppm. 

Compound 1716 : It was prepared by the procedure given for compound (10): Yield. 
86%: mp 126-127%. Found : C, 71.12: H. 7.06: N, 4.84. Calcd for C17HZ1N03 : C. 

71.08: H ,  7.31: N. 4.87. Ir : 3260. 1715. 1645. 1640 cm-I: '~nmr (CDC13].6: 1.28 

[t, 5.7.7 Hz, 3H, CH CH I ,  1.66-2.76 (m, 10H, = C6H1,,< 1 ,  4.25 ( q ,  5.7.7 Hz, ZH, 
-3 2 

CH3CE2), 7.19-8.00 lm, 6H, one exchangeable, NH and Ar-H) ppm. 
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