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ORGANIC P R E P A R A T I O N S  AND PROCEDURES I N T .  20(1), 73-82 (1988) 

SYNTHESIS OF STEREOISOMERIC 2 - P H E N Y L I M I N O - 3 , 1 - F E ~ . H Y D l ? O -  

BENZOXAZINES AND 3, ~-PERHYDROBENZOTHIAZIKES+ 

Ferenc Fulop, GBbor Berndth" and Gyorgy Csirinyi 

Institute of Pharmaceutical Chemistry 
University Medical School, 

POB 121, H-6701 Szeged, HUNGARY 

2-Imino-substituted 1,3--heterocycles with five- o r  six-mem- 

bered rings have been extensively studied recently. Their 

syntheses and the imino-amino tautomerism have been investi- 

gated by different  method^.^ This family of compounds is further 
interesting from a pharmacological aspect,6 and some of the de- 

rivatives may be considered as potential drugs. 7 

As a continuation of o u r  studies on the synthesis, reac- 

tions and conformational analysis of 1,3heterocycles with con- 

densed skeletons (see g.g. 8-13), we now describe the synthesis 

of the title compounds 5-9. F o r  the 1,3-oxazines and thiazines 

- 6-9, it a l s o  seemed worthwhile to perform a comparative study 

of the influence of the configuration and the N-substituent of 

the starting aminoalcohols 1 and 2 on the cyclization. Another 

aim was to compare the different ring closure methods reported 

previously. The effects of the N-substituent on the predominant 

conformation of the cis isomers were discussed earlier. 10 

The synthesis of heterocycles 6a-c and &-2 started from 

the adducts (2-2) of 2-hydroxymethylcyclohexylamines (la-c and 

O 1 9 8 8  by Organic Preparations and Procedures Inc. 
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FULUI’, BERNATH AND CSIRIhYI  

_ -  2a-c  1” w i t h  p h e n y l  i s o t h i o c y a n a t e  o r  p h e n y l  i s o c y a n a t e ,  r e -  

s p e c t i v e l y  ( S c h e m e  1). T h e  c y c l i z a t i o n  was p e r f o r m e d  by  d i f f e r -  

e n t  r o u t e s .  T r e a t m e n t  o f t h i o u r e a s  (2-2) w i t h  m e t h y l  i o d i d e  a n d  

- 4 a - c  f o l l o w e d  b y  a l k a l i  t r e a t m e n t  l e d  t o  t h e  e i i r i n a t i o n  o f  

m e t h y l  m e r c a p t a n  ( M e t h o d  A ) ,  t o  y i e l d  t h e  o x a z i n e s  6 a - c  and B-c, 
i n  v e r y  h i g h  y i e l d s ;  i n  t h e  c a s e  o f  &, t h e  i n t e r m e d i a t e  t h i u r -  

on iurn  s a l t  c o u l d  be i s o l a t e d  a f t e r  t r e a t m e n t  w i t h  m e t h y l  i o d i d e .  

C y c l o d e s u l f u r a t i o n  l 4 > l 5  o f  t h i o u r e a  2 u s i n g  m e r c u r y ( I 1 )  o x i d e  

( M e t h o d  B) o r  P i , ” - d i c y c l o h e x y l c a r b o d i i m i d e  ( M e t h o d  C )  r e s u l t e d  

i n  o x a z i n e s  &, b u t  t h e  p u r i f i c a t i o n  o f  t h e  p r o d u c t s  w a s  cum- 

b e r s o m e .  The  t h i o n y l  c h l o r i d e  r i n g  c l o s u r e 8  o f  2 l e d  t o  o x a z i n e  

- 6a i n  o n l y  m o d e r a t e  ( 4 6 % )  y i e l d .  

PhNCO I 

V N - C - N H P h  
A 5  

- 3a-2: cis 
4a-2: t r a n s  - 

- 7 -  1 0 a  b 

I A  -C 

5 H o  - R 
- 6a-2: cis 
- 7a-2: t r a n s  

- a :  R = H ;  b: R = C H  3 ;  - c :  R = CH2Ph 

S c h e m e  1 
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2-PHENYLIMINO-3,1-PEPJlYDROBENZOWZINF,S AND 3,l-PERHYDROBENZOTHIAZINES 

Treatment of thioureas 2 - 2  and 5-2 with ethanolic hy- 

drogen chloride at reflux for a brief period of time, followed 

by basification (Method E )  provided thiazines 8a-c and s - 2  in 

excellent yields; the reaction is independent of the nature of 

- N-substituent and of the configuration. With aqueous hydrogen 

chloride (Method F), the yield of the conversion of 4a +& was 

somewhat lower. 

The thermal cyclization of thioureas of l,3-aminoalcohols 
" 

was described' recently, resulting in 1 , 3-oxazine-2-thiones 

through amine elimination. Since the available methods for the 

preparation of 1,3-oxazine-2-thiones with condensed skeletons 

resulted in very low yie1ds,l7 the present method starting from 

- 3a and 2, was attempted but only afforded thioxo derivatives 

and j&~ in poor yields. 

Since it is known that the 6,7-double bond has a consider- 

able effect on the conformation of condensed-skeleton satura- 

ted 1 , 3 - h e t e r o ~ y c l e s , ~ ~  the synthesis of 14 and 15 starting 

from l - b e n z y l a m i n o - ~ - 2 - h y d r o x y m e t h y l - 4 - c y c l o h e x e n e  12 (Scheme 
2) proceeded without difficulties by methods A and F. 

1 
A l l  of the compounds prepared gave spectral data ( H and 

I 3 C  NMR at 400 MHz), which corresponded to the structures pro- 

posed. A detailed conformational analysis, determination of the 

conformational equilibria using dynamic NMR methods and a study 

of the tautomerism of these compounds will be reported in a 

forthcoming paper. 18 
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Scheme  2 

EXPERIMENTAL SECTION 

Mps w e r e  d e t e r r n i r i e d  w i t h  a B o e t i u s  m i c r o  m e l t i n g  p o i n t  a p p a r a t u s  
a n d  are u r , c o r r e c t e d .  The  p h y s i c a l  p r o p e r t i e s ,  a n a l y s e s  a n d  y i e l d s  
a r e  l i s t e d  i n  T a b l e s  1 a n d  2 .  

G e n e r a l  M e t h z d  f o r  t h e  P r e p a r a t i o n  o f  Urea D e r i v a t i v e s  (2-5 a n d  

17).- To a solution o f  1 0  rnrnol a m i n o a l c o h o l  1, 2 or i n  20 m l  - - 
e t h e r ,  was a d d e d  p h e n y l  i s o t h i o c y a n a t e  or p h e n y l  i s o c y a n a t e  (11 

mmol). T h e  s o l u t i o n  b e c a m e  t u r b i d  w i t h i n  s e v e r a l  m i n u t e s  a n d  

t h e  c r y s t a l l i n e  p r o d u c t  s e p a r a t e d  o u t .  A f t e r  3 h r s  t h e  p r o d u c t s  

were  c o l l e c t e d  a n 3  r e c r y s t a l l i z e d .  

P r e p a r a t i o n  o f  2-Phenylimino-1,3-oxazines (6, 2 an4 2) 
M e t h o d  A . -  To a s o l u t i o n  o f  t h i o c a r b a r n i d e  2, 4 or lJ ( 5  rnmcl) i n  

m e t h a n o l  ( 1 0  ml) was a d d e d  m e t h y l  i o d i d e  (1 m l )  a n d  t h e  s o l u t i o n  

was s t i r r e d  f o r  2 hrs. A f t e r  e v a p o r a t i o n  o f  t h e  s o l v e n t ,  t h e  
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2-PHENYI,IMINO-3,1-I'ERHYDROBENZOMZINES AND 3, l - I 'EKHYDROBENZOTHIAZTNES 

Table 1 .  Analytical d a t a  on starting urea derivatives 

Calculated Corn- Mp. a Yield Formula Analysis: 

C H I1 s pound O C  % M . w .  

C14H20N20S 63.39 7.63 10.60 12.13 
264.39 63.89 7.75 10.37 12.30 

C15H22N20S 64.70 7.97 10.06 10.52 
278.42 65.65 8.23 9.94 10.87 

- 3a 171-173 90 

- 3b 126-128 8 9  

C21H22N20S 71.14 7.39 7.90 9.05 
354.51 71.03 7.60 8.01 9.39 

- 3~ 134-135 92 

C14H20N20S 63.59 7.63 10.60 12.13 
264.39 63.60 7.85 10.48 12.43 

- 4a 157-158 75 

C15H22FJ20S 64.70 7.97 10.06 10.52 
278.42 64.52 8.25 10.10 10.77 

- 4b 183-185 82 

C21t422N20S 71.14 1.39 7.90 9 . 0 5  

354.51 71.28 7.45 7.15 9.27 
- 4~ 159-161 88 

67.71 8.13 11.28 5 137-139 85 C14H20"202 
- 

- 
248.32 67.39 8.46 11.30 - 

C21H24N20S 71.75 6.86 7.95 9.10 
352.49 71.53 1.03 7.95 9.45 

- 13 129-131 80 

a A l l  compounds w e r e  recrystallized from ethanol. 

r e s i d u e  was s t i r r e d  i n  3 N m e t h a n o l i c  p o t a s s i u m  h y d r o x i d e  ( 2 0  

m l )  f o r  2-4 h r s .  A f t e r  e v a p o r a t i o n ,  t h e  r e s i d u e  was d i s s o l v e d .  i n  

w a t e r  (30 ml) a n d  e x t r a c t e d  w i t h  c h l o r o f o r m  ( 3 x 2 0  ml). A f t e r  

d r y i n g  a n d  e v a p o r a t i o n  o f  t h e  s o l v e n t ,  t h e  o x a z i n e  was o b t a i n e d .  

T r e a t m e n t  of  3 w i t h  m e t h y l  i o d i d e ,  g a v e  t h e  y e l l o w  c r y s t a l l i n e  

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

mp. 141-144' .  

A n a l .  C a l c d .  f o r  C22H291N20S: C ,  5 3 . 2 2 ;  H ,  5 . 8 9 ;  N ,  5 . 6 4  

F o u n d :  C ,  5 3 . 3 7 ;  H ,  6 . 1 3 ;  N ,  5 . 3 6 % .  

7 7  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
0
0
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



FULOP, BERNATH AND CSIKINYL 

Method B.- To thiocarbamide & (5 mmol, 1.32 g)  in a mixture of 

benzene ( 4 0  ml) and ethanol (20 ml), was added mercury(I1) oxide 

(8 g ) .  After 8 hrs stirring under reflux, the mixture was treated 

with activated carbon and filtered. Evaporation cf t!.e filtrate 

gave oxazine & 

Wethod C.- Thiocarbamide 2 ( 5  mmol, 1.32 g) was dissolved in 

ethanol (30 ml) and N,E’-dicyclohexylcarbodiimide (7.5 mmol, 

1.55 g )  was added. After 1 hrs stirring at rooI1: temperature, the 

mixture was refluxed for 4 hrs and left overnight at room tern- 

perature, the precipitate was filtered off and the filtrate was 

evaporated. The oily residue was purified via the picrate salt. 

After recrystallization of the picrate, the base & was libera- 

ted with potassium hydroxide. 

Method D.- Carbamide derivative 2 (5 rnmol, 1.24 g) was dissol- 

ved in dry chloroform (20 ml) and thior?yl chloride (1 ml) was 

added. After standing for 5 hrs at room temperature, the mix- 

ture was evaporated and the residue was basified with sodium hy- 

drogen carbonate; after extraction with ethyl acetate, oxazine 

- 6a was obtained. 

Preparation of 2-Phenylimino-l,3-thiazines (8, 2 and 15) 
Method E.- Thiocarbamide 2 (5 mmol, 1.32 g)  was refluxed for 

2 5  min in ethanol containing 10% dry hydrogen chloride. After 

evaporation, the residue was neutralized with aquesuc potassium 

carbonate and the solution was extracted with chlcrcform (3x30 

n i l ) .  Drying and evaporation of the organic layer resulted in 

thiazine & as white crystals. 

7 8  
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2-PHENYLIMINO-3,l-PERHYDROBENZOXAZINES AND 3,l-PERHYDROBENZOTHIAZINES 

T a b l e  2 .  A n a l y t i c a l  d a t a  o n  o x a z i n e s  and t h i a z i n e s  

C a l c u l a t e d  
Com- Mp. Y i e l d  F o r m u l a  A n a l y s i s :  F o u n d  

p o u n d  O C  % M . w .  C H fJ 5 

6 a  - 

6 b  - 

6 c  - 

7 a  - 

7 b  - 

7 c  

8 a  - 

8b  - 

8' - 

9 a  - 

9 b  - 

9 c  - 

1 4  - 

1 5  - 

8 2  ( A )  

6 5  ( ') C H N 0 1 4 4 - 1 4 6 b  4 7  ( C )  1 4  1 8  2 
4 6  ( 0 )  2 3 0 . 3 0  

9 1 - 9 3 '  7 4  ( A )  C 1 5 H 2 0 N 2 0  

o i  1 7 6  ( A )  C 2 1 H 2 4 N 2 0  

3 3 4 - 1 3 6 b  7 8  ( A )  C 1 4 H 1 8 N 2 0  

107-109'  7 0  ( A )  C 1 5 H 2 0 N 2 0  

o i l  6 8  ( A )  C 2 1 H 2 4 N 2 0  

1 8 7 - 1 8 B b  80  ( E )  C14'i18t'12S 

1 0 7 - 1 0 9 d  7 6  ( E )  C 1 5 H 2 0 N 2 S  

1 3 5 - 1 3 6 '  8 1  ( E )  C 2 1 H 2 4 N 2 S  

1 9 5 - 1 9 6 b  7 8  ( E )  C 1 4 H 1 8 N 2 S  

1 1 6 - 1 1 8 '  7 1  ( E )  C 1 5 H 2 0 N 2 S  

1 2 5 - 1 2 7 '  7 9  ( E )  C21H24N2S 

6 9 - 9 1 '  7 0  ( A )  C 2 1 H 2 2 N 2 0  

9 1 - 9 3 '  7 8  ( E )  C 2 1 H 2 2 N 2 S  

2 4 4 . 3 3  

3 2 0 . 4 2  

2 3 0 . 3 0  

2 4 4 . 3 3  

3 2 0 . 4 2  

2 4 6 . 3 7  

2 6 0 . 4 0  

3 3 6 . 4 9  

2 4 6 . 3 7  

2 6 0 . 4 0  

7 4  ( F )  3 3 6 . 4 9  

3 1 8 . 4 9  

3 3 4 . 4 8  

7 3 . 0 1  7 . 8 8  1 2 - 1 7  - 
7 3 . 1 7  8 . 0 8  1 2 . 3 4  - 
7 3 . 7 3  8 . 2 5  1 1 . 4 7  - 
7 3 . 4 1  8 . 2 6  1 1 . 6 8  - 
7 8 . 7 1  7 . 5 5  8 . 7 4  - 
7 8 . 9 0  7 . 7 4  8 . 4 9  - 
7 3 . 0 1  7 . 8 8  1 2 . 1 7  - 
7 3 . 4 0  8 . 1 0  1 1 . 7 6  - 
7 3 . 7 3  8 . 2 5  1 1 . 4 7  - 
7 3 . 9 3  8 . 1 7  1 1 . 6 2  - 
7 8 . 7 1  7 . 5 5  8 . 7 4  - 
7 8 . 5 3  7 . 7 0  8 . 6 7  - 
6 8 . 2 5  7 . 3 6  1 1 . 3 7  1 3 . 0 2  

6 8 . 5 3  7 . 4 7  1 1 . 2 6  1 2 . 7 4  

6 9 . 1 8  7 . 7 4  1 0 . 7 6  1 2 . 3 1  

6 9 . 4 5  7 . 6 4  1 0 . 9 3  1 2 . 0 9  

7 4 . 9 5  7 . 1 9  8 . 3 3  9 . 5 3  

7 4 . 8 3  7 . 2 0  8 . 2 6  9 . 7 2  

6 8 . 2 5  7 . 3 6  1 1 . 3 7  1 3 . 0 2  

6 8 . 0 1  7 . 5 3  1 1 . 6 0  1 3 . 4 1  

6 9 . 1 8  7 . 7 4  1 0 . 7 6  1 2 . 3 1  

6 8 . 9 8  7 . 8 6  1 0 . 8 8  1 2 . 2 7  

7 4 . 9 5  7 . 1 9  8 . 3 3  9 . 5 3  

7 5 . 2 0  7 . 4 3  8 . 7 8  9 . 6 8  

7 9 . 2 1  6 . 9 7  8 . 8 0  - 

7 9 . 3 7  6 . 9 3  9 . 1 1  - 
7 5 . 4 0  6 . 6 3  8 . 3 8  9 . 5 9  

7 5 . 5 8  6 . 3 9  0 . 2 7  9 . 4 0  

a T h e  m e t h o d  u s e d  i s  g i v e n  i n  b r a c k e t s .  F r o m  e t h a n o l .  C F r o m  

p e t r o l e u m  e t h e r .  F r o m  d i i s o p r o p y l  e t h e r .  
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FULOP , BEKNATH AND CS I K I h J I  

Method F . -  T h i o c a r b a r n i d e  2 ( 5  mmol,  1.77 g ) ,  was r e f l u x e d  f o r  

h a l f  a n  h o u r ,  i n  36% a q u e o u s  h y d r o g e n  c h l o r i d e  s o l u t i o n ,  a n d  t h e  

s o l u t i o n  was t h e n  n e u t r a l i z e d  with a q u e o u s  s o d i u m  h y d r o x i d e  u n d e r  

c o o l i n g .  The  m i x t u r e  w a s  e x t r a c t e d  w i t h  c h l o r o f o r : .  ( 4 x 2 0  m l ) ,  

a n d ,  a f t e r  d r y i n g  a n d  e v a p o r a t i o n ,  t h i a z i n e  was o b t a i n e d .  

Perhydro-3,1-benzoxazine-2-thiones 1 0 a , b . -  T h i o c a r b a r n i d e  2 o r  

- 3b ( 5  mrnol) was r e f l u x e d  i n  t o l u e n e  (20 ml) f o r  30 h r s .  A f t e r  

e v a p o r a t i o n  o f  t h e  s o l v e n t ,  t h e  r e s i d u e  was r e c r y s t a l l i z e d  f r o m  

e t h a n o l ,  r e s u l t i n g  i n  t h i o x o  d e r i v a t i v e s  1 0 a , b .  

- 1 0 a :  mp. 191-192' ,  l i d 7  mp. 191-192O; y i e l d  4 3 % .  

- lob: rnp. 94-96', l i t .17 mp. 95-96';  y i e l d  31%. 

l - E e n z y l a r n i n o - ~ - 2 - h y d r o x y r n e t h y l - 4 - c y c l o h e x e n e  2.- E t h y l  1,2, 

3,6-tetrahydroanthranilate1' was t r e a t e d  w i t h  b e n z o y l  c h l o r i d e  

i n  t h e  Scho t t en -Baurnann  p r o c e d u r e ,  a n d  t h e  c a r b o x a m i d e  f c r rned  

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

by t h e  p r o c e d u r e  d e s c r i b e d  e a r l i e r . "  The a m i n o a l c o h o l  

g ,  4 6 % )  was r e c r y s t a l l i z e d  f r o m  h e x a n e ,  mp. 71-73'. 

A n a l .  C a l c d .  for C14H19NO:  C ,  77.38; H ,  8 . 8 1 ;  N ,  6 . 4 5  

(1.01 

F o u n d :  C ,  77.44; H ,  8 .89 ;  N ,  6 . 2 9 % .  

REFERENCES 
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J. K 6 b o r ,  F. F u l o p ,  P .  S o h S r ,  Gy. Argay  a n d  A .  KBlmBn, T e t r a -  

h e d r o n ,  %, 5139 ( 1 9 8 6 ) .  

1 .  J .  L i e b s c h e r  a n d  E .  M i t z n e r ,  T e t r a h e d r o n  L e t t . ,  s, 4179 
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2-PHENYLIXINO-3,1-PERHYDROBENZOXAZINES AND 3,l-PERHYDROBENZOTHIAZINES 
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