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Abs t rac t  - Mercsptc-2-banzotriazinap ( I I a , b )  ob ta ined  by t h a  

r a a c t i o n  of cor responding o-phenylenediamines (1a.b) w i t h  t h i o -  

samicarbazide, on condensat ion w i t h  he loqenoacet ic  ac id ,  y i e l d s  

benzotr iaz ine -3 - th io laca t i c  a c i d s  (1 I Ia .b)  wh ich on t rea tmen t  

w i t h  a c e t i c  anhydr ide underwent ~ y c l o d e h ~ d r a t i o n  t o  f u r n i s h  

9 & t h i a z o l o  l 2 . 3 - d  -=-benzotriezin-3(2!)-ones ( 1Va.b ) snd n o t  

S e t h i a z o l o  C3.2-b] -%-benrotr iazin-3( 24)-ones ( V I  I1a.b) as 

revea led  by NMR s p e c t r a l  date. S i m i l a r  condensat ion o f  1Ia.b 

w i t h  d-ha logenoketoncs f o l l o w e d  by t h e  PPA c y c l i z a t i o n  o f  t h e  

i n t e r m e d i a t e  ketones (Va,b) y i e l d s  9 k t h i a z o l o  [2,3-=]-%- 

b e n z o t r i a z i n a s  (V1a.b). The r e a c t i o n  of I I a  w i t h  1,2-dibromo- 

ethane y i a l d s  9~2.3-dihydro-6.7-dimethylthiazoloC2.3-53-88- 

b e n z o t r i a z i n e  ( V I I ) .  T h i a z o l o - b e n z o t r i a r i m  ( IV,  V I  and V I I )  

i s  a n o v e l  and h i t h e r t o  unknown h e t a r o c y c l i c  S y s t m  and is 

r e p o r t e d  hare f o r  t h e  f i r s t  t ime. 

I n  c o n t i n u a t i o n  o f  our  e a r l i e r  s t u d i e s  on t h e  o r i e n t a t i o n  o f  c y c l i z a t i o n  i n  e 

r e a c t i o n  of unsymmetr ical  msrceptoazolas w i t h  b i f u n c t i o n a l  we now 

w ish  t o  r ~ p o r t  i n  t h e  p resen t  communication our  work on t h e  r e a c t i o n  o f  unsymn 

a t r i c a l  a z i n e  ( m ~ r c a ~ t o b e n z o t r i a r i n e )  w i t h  halogenoacid, d-hslogenokatone and 

a l k y l  h a l i d e  ( v i d e  c h a r t  I ) .  

Mercap tobenzo t r i e r i r~ss  1 1 a . b  ob ta ined  by t h e  f u s i o n  o f  th iosamicarbaz ide w i t h  

a p p r o p r i a t e  diemines (1e.b). when condensed w i t h  ha logenoacet ic  a c i d  gave 6.7- 



dimethyl -  ( 1 1 1 8 )  a n d  1.2-dihydro-z-benzotriazine-3-thiolacetic a c i d s  ( I I I b )  

r e s p e c t i v e l y .  The a c i d  ( 1 1 1 )  b e i n g  u n s y m m e t r i c a l ,  on c y c l i z a t i o n .  waa s x p s c t a d  

t o  y i e l d  9&-thiazolo [2.3-c]-ae-benrotriarin-3(2~)-one ( I V )  o r  S K t h i a z o l o  

[ 3 , 2 - ~ ] - ~ - b a n z o t r i e r i n - 3 [ 2 ~ ) - o n e  ( V I I I )  o r  b o t h  dapsnding  upon t h e  d i r e c t i o n  

of  c y c l i z a t i o n .  The a c i d s  ( 1 I I a . b ) .  however, when h e a t e d  i n  a  m i x t u r e  o f  a c e t i c  

a n h y d r i d e  a n d  p y r i d i n s ,  underwent  c y c l o d e h y d r s t i o n  f u r n i a h i n g  a s i n g l e  p r o d u c t  

1  ( t l c )  i n  e a c h  c a s e .  Ths a p p e a r a n c e  o f  a band st  1730 cm- ( ,\&) a n d  a t  

?I 
1740 em-' '( >N-C-) i n  t h e  IR s p e c t r a  o f  t h e  t l c - p u r e  p r o d ~ c t s  o b t a i n e d  from I I I e  

e n d  I I I b  r s a p s c t i v a l y  c o r r o b o r a t e d  t h e  c y c l i c  s t r u c t u r e .  The s t r u c t u r e  IV a n d  

n o t  V I I I  haa bsen a s s i g n e d  t o  t h e  t l c - p u r e  p r o d u c t s  on t h a  b e a i a  of NMR s p e c t r a l  

d a t a .  

In s t r u c t u r e  VIII .  a l l  t h e  a r o m a t i c  p r o t o n s  ( f o u r  p r o t o n s  i n  V I I I b  a n d  two p r o t o n a  

i n  V I I I a )  w i l l  r e s o n a t e  i n  cloem p r o x i m i t y  t o  e a c h  o t h e r  whereea i n  1Va.b. He w i l l  

be  d e s h i e l d e d  by t h e  t h i s z o l i d i n o n e  r i n g  a n d  a s  a  r e s u l t ,  Ha w i l l  r e s o n a t e  a t  

downf ie ld  i n  compar i son  t o  o t h e r  a r o m a t i c  p r o t o n s .  The d e s h i e l d i n g  h a s  i ts o r i g i n  

i n  t h e  m a g n e t i c  a n i s o t r o p y  o f  t h o  3 F 0  group  w i t h  m i n o r  c o n t r i b u t i o n  from t h e  

r a a t  of  t h e  r i n g .  The d o w n f i e l d  s h i f t  of  one a r o m a t i c  p r o t o n  (Ha) i n  t h e  NMR 

s p e c t r a  ( v i d e  e x p e r i m e n t a l )  o f  t h e  t l c - p u r e  p r o d u c t s  o b t a i n e d  from 1 I I e . b  

c o n f i r m e d  t h e  e t r u c t u r e a  1Va.b- Moreovar, t h e  r s a c t i o n  o f  I I a  w i t h  1 .2 -d ibromp 

e t h a n e  gave  a  s i n g l e  p r o d u c t  (tic) which may b e  r e p r e s e n t e d  by e i t h e r  s t r u c t u r e  

VII  i r  X .  In e i t h e r  s t r u c t u r e  t h e  s i g n a l  a t  6 7.02 a n d  6.87 a r e  due t o  Ha a n d  

Hb r e a p e c t i v e l y  b e c a u s e  Hb w i l l  b e  s h i e l d e d  by NH p ro ton .  Comparison o f  t h e  

c h e m i c a l  s h i f t s  o f  Ha i n  V 1 1  ( o r  X )  w i t h  t h o s e  of IVa s u p p o r t  t h e  s t r u c t u r a l  

a s a i g n n e n t .  Ha i n  V I I  ( o r  X )  h a s  a v a l u e  a t  6 7.02 a n d  t h e  s i g n a l  a t  6 7.52 

( a  v a l u e  s u f f i c i e n t l y  h i g h e r  t h a n  6 7.02 e n d  i e  due t o  t h e  d e s h i c l d i n g  e f f e c t  by 

c a r b o n y l  g r o u p )  , e x h i b i t e d  by t h e  c y c l i z e d  p r o d u c t  o b t a i n e d  from t h e  a c i d  I I I e  

e u p p o r t a  t h e  s t r u c t u r e  IVa. Such a  d o w n f i e l d  s h i f t  would n o t  be e x p e c t e d  from 

t h e  s t r u c t u r a  VIII .  The p r e f e r e n t i a l  f o r m a t i o n  of  IV c o u l d  b s  r s s u l t e d  from t h e  

e q u i l i b r i u m  A ,B ( v i d e  c h a r t  11). The a c i d  ( 1 1 1 )  w i l l  have t h e  s t r u c t u r e  A 

r a t h s r  t h a n  B b e c a u s e  i n  A ,  t h e  double  bond i n  t h e  t r i a z i n e  r i n g  is i n  con juga-  

t i o n  w i t h  t h e  benzene r i n g  whereas  B h a s  a n  i s o l a t e d  d o u b l e  bond ( c h a r t  11). In 

A ,  t h e  p y r i d i n e - l i k e  s p 2 - n i t r o g e n  a t  N,,, b e i n g  more n u c l a o p h i l i c  t h a n  p y r r o l e -  

l i k e  s p 3 - n i t r o g e n  a t  N2, w i l l  a t t a c k  t h e  c a r b o n y l  c a r b o n  of  t h e  a c i d  g i v i n g  XI 

which underwent  p r o t o t r o p i c  changes  f o l l o w e d  by t h e  l o s s  o f  a  w a t e r  m o l e c u l e  

g iv ing  IV. 



M e r c e p t o b a n z o t r i a z i n e s  ( 1 I e . b )  on c o n d e n s a t i o n  w i t h  a ( -ha logenoke tones  y i e l d e d  

k e t o n e s  (Va ,b)  c h a r a c t e r i z e d  by  t h e i r  IR s p e c t r a  (1660-1700 cm'l, C = 0 )  which  on 

t r e a t m e n t  w i t h  p o l y p h o s p h o r i c  a c i d  u n d e r w e n t  c y c l i r a t i o n  g i v i n g  a  s i n g l e  compound 

( t l c )  i n  e a c h  c a s e ,  c o n f i r m e d  by t h e  a b s e n c e  o f  t h e  c a r b o n y l  band ,  t h u s  c o r r o b o r a -  

t i n g  t h e  c y c l i c  e t r u c t u r e .  F u r t h e r  s u p p o r t  f o r  t h e  c y c l i c  s t r u c t u r e  f o r  t h i s  t l c -  

p u r e  compound f o r t h c a m e  from NMR s p e c t r a .  The s i g n a l s  a t  6 6.52 (IH. =, C2-H). 

6.58 ( IH,  a. C2-H), 6.90 (IH,  a, C2-H) a n d  7.14 (IH,  a, CZ-H) i n  t h e  NMA s p e c t r a  

o f  t h e  compounds o b t a i n e d  by  t h e  c y c l i z a t i o n  of  Va (A1 - Ph).  Va (R1 - p-BrC6H4). 

Vb (R1 = P-BrC6Hg) e n d  Vb (R1 = p-02NC6H4) r e s p e c t i v e l y  c o n f i r m e d  t h e  c y c l i c  

s t r u c t u r e .  The NMR s p e c t r a l  d a t a  ware  n o t  o f  much h e l p  i n  d e c i d i n g  i n  f a v o u r  of  

= i t h e r  a n g u l a r  p r o d u c t ( V 1 )  o r  t h e  l i n e a r  p r o d u c t l I X ) .  The f o r m a t i o n  of V I  from t h e  

k e t o n e  V a n d  a l s o  t h e  f o r m a t i o n  o f  V I I  from t h e  r e a c t i o n  o f  1 1  w i t h  1.2-dibromo- 

e t h a n e  c o u l d  b e  e x p l a i n e d  s i m i l a r l y  a s  done i n  c a s e  o f  I V  ( v i d e  c h a r t  11) .  The 

k s t o n e ( V )  (HBr s a l t  o r  f r e e  b a s e )  however c o u l d  n o t  b e  mads t o  u n d e r g o  c y c l i z a t i o n  

u n d e r  m i l d e r  c o n d i t i o n  u s i n g  H2SDq o r  H C 1  a s  c y c l i z i n g  a g e n t s .  Compounds VI a n d  

V I I  d i d  n o t  u n d e r g o  d s s u l p h u r i z a t i o n  i n d i c a t i n g  t h e r e b y  t h a t  s u l p h u r  is  a p a r t  o f  

t h e  c y c l i c  s t r u c t u r s .  

E x p e r i m e n t a l  P r o c e d u r e  - M e l t i n g  p o i n t s  were  d e t e r m i n e d  i n  s u l p h u r i c  a c i d  b a t h  a n d  

a r e  u n c o r r e c t e d .  The t lc  wae done on s i l i c a  g e l  p l a t e s  u s i n g  a c e t o n e - b e n z e n e ( l : 3 )  

a s  s o l v e n t  sys tem.  IR was r u n  on Beckman IR-20 S p e c t r o p h o t o m a t e r  i n  Nujo l  mul l .  

The N M R  s p e c t r a  were  r e c o r d e d  on a  V a r i a n  60 MHz o r  Park in-Elmer  90 MHz NMR 

S p e c t r o m e t e r  i n  TFA o r  CDCl u s i n g  t e t r a m e t h y l s i l e n e  (TMS) a s  i n t s r n a l  r e f e r e n c e  3  
s t s n d e r d .  The c h e m i c a l  s h i f t s  arm e x p r e s s e d  i n  6 (ppm) d o w n f i e l d  from TMS. 

6 , 7 - D i m a t h y l - l . 2 - d i h y d r c - 3 - m e r c a p t ~ - b e n r o t r i a l i n e  ( I I a )  - A m i x t u r e  of  4.5-di- 

methyl-pphenylenediamine (6.9 g ,  0.05 m o l e )  a n d  t h i o s e m i c a r b a z i d e  (4.55 g. 0.05 

m o l e )  was h e a t s d  i n  a n  o i l  b a t h  f o r  5  h r  a t  180-90'. A f t e r  a n  h r ,  t h e  m e l t  s t a r t -  

a d  t o  g e t  s o l i d i f i e d .  The r e a c t i o n  m i x t u r e  was c o o l e d  a n d  c r y s t a l l i r o d  from a t h a -  

n o 1  g i v i n g  w h i t s  f l a k e s ,  m.p. a b o v e  290°, y i e l d  5.6 g  (58%)  (Found:  5, 16.55, 
- I  

bHl lN35  r e q u i r e s  5, 16.58%). v::x I 2 0 0  (C-S s t r e t c h i n g ) ,  3040-3060 (NH b r o a d ) .  

1.2-Dihydro-3-marcapto-as-benzotriazine ( I I b  ) - I t  was p r e p a r e d  from o-phenylene-  

d i a m i n e  a n d  t h i o s e m i c a r b a z i d e  f o l l o w i n g  t h e  above  p r o c e d u r e .  m.p. 290° ( l i g h t  

brown f l a k s s  from e t h a n o l ) ,  y i e l d  48% (Found:  5, 19.07, C7H7N3S r e q u i r e s  

5. 19.39%). v:t;lllBO (C-S s t r e t c h i n g ) ,  3140-3300 (NH Elroad). 

6,7-Dirnethyl-l,2-dihydr~ae-benzotria~ine-3-thiolacatic a c i d  ( I I I a )  - M e r c e p t w  

a s - b s n z o t r i a z i n e  ( I I a .  1.93 g. 0.01 mole ) .  b r o m o a c e t i c  a c i d  (1.39 g. 0.01 m o l e )  - 



e n d  f u s a d  sodium a c e t a t e  (0.82 g,  0.01 m o l e )  i n  anhydrous  s t h a n o l  (50 m l )  wea 

h e a t e d ,  u n d e r  r e f l u x ,  f o r  8  hr.  The r e a c t i o n  m i x t u r e  was c o o l e d  t o  room 

t e m p e r a t u r e  e n d  t h e  s o l i d ,  t h u e  a s p e r a t e d ,  was c r y s t a l l i z e d  from .than01 g i v i n g  

w h i t a  c r y s t a l s ,  m.p. 210°, y i d d  1.5 g  (60%) (Found: S, 12.69: C11H13N3025 
-1 

r e q u i r e s  5, 12.75$). ?/:'& 1570 (C-N), 2480-2760 (C02H, b r o a d ) ,  3340-3420 

(NH b r o a d ) .  

1.2-Dihvdrrraa-benrotriezina-3-thiolacetic a c i d  ( I I I b l  - I t  was p r e p a r e d  from 

I I b  e n d  c h l o r o a c e t i c  a c i d  f o l l o w i n g  t h e  above  p r o c e d u r e ,  m.p. 191-93' dacomp. 

(EtoH),  y i e l d  45% (Found: 5, 1 . 1 2 ,  C9H9N3025 r e q v i r e a  S, 14.35%). v 1  2500- 

2580 (C02H, b r o a d ) ,  3300-3440 ( N H  b road) .  

6 . 7 - D i m e t h y l - 9 k t h i a z o l o  [ ~ , 3 - ~ ] - ~  - b e n z o t r i e z i r r 3 ( 2 g ) - o n e  ( IVa) The a c i d  

( I I I a ,  1.0 g )  i n  e m i x t u r e  of  a c e t i c  a n h y d r i d e  (1 m1) a n d  p y r i d i n e  ( 3  m l )  was 

h s a t e d  on a  s team b a t h  f o r  30 min. The r e a c t i o n  m i x t u r e  was c o o l a d  t o  room 

t s m p e r e t u r a  end p o u r e d  d r o p w i s e  i n t o  w a t e r  w i t h  c o n s t a n t  s t i r r i n g .  The s o l i d .  

t h u s  a a p a r a t e d ,  was t h o r o u g h l y  washed w i t h  wate r .  C r y s t a l l i z a t i o n  from e t h a n o l  

f u r n i s h e d  l i g h t  brown n e e d l e s .  m.p. 168-70'. y i e l d  0.3 g  (32%)  (Found1 C, 56.36: 

H, 5.39: S, 13.71; Cl1HllN305 r e q u i r e s  C, 56.65, H ,  4.721 5, 13.73%). 

vizl 1510 (C-N s t r e t c h i n g ) .  1585 (C-N). 1730 (C=O). 3420 (NH b r o e d ) .  

NMR (TFA) I 6 2.5 (6H. 8, b o t h  CH3 g r o u p s  1. 4 - 3 3  (2H9 8, CH2), 7.05 (1H, 8, C8-H), 

7 -52  ( I n ,  8, C5-H) (NH s i g n a l  was n o t  e x h i b i t e d  i n  t h e  normal  c h a r t ) .  

9 & T h i a z o l o  C2.3-=]-s-benzotr iezirr3(2f i ) -one ( I V b )  - I t  was o b t a i n e d  by t h e  

c y c l i z a t i o n  o f  t h e  a c i d  ( I I I b )  w i t h  a c e t i c  a n h y d r i d e  f o l l o w i n g  t h e  p r o c e d u r e  

a d o p t e d  i n  IVa, m.p. 168', y i e l d  (34%).  (Found: C, 52.42: H, 3.76: 5. 15.28: 

N,  20.13, $H7N30S r e q u i r e s  C, 52.67; H. 3.41: S, 15.61; N, 20.48%). 

u ~ J 1  1610 (C-C). 1740 (C=O), 3320-3500 (NH b r o a d ) .  NMR (CDC13) 1  6 4.31 

(2H, 8, CH2), 7.17-7.65 (3H. m, C6-H, C7-H a n d  C8-HI, 7.90 (1H, q. C5-H, 

J5,6 - 8  HZ: J5,7 - 2.5 Hz). 

1 . 2 - D i h y d r r r 3 - p - b r o r n o p h e n a c y l t h i o - ~ - b e n r o t r i e z i n  hydrobromide (Vb, R1 = 

p-BrC6H4) - M e r c a p t o b ~ n z o t r i e z i n e  ( I I b ,  1.65 g, 0.01 mole)  a n d  p-bromophenmcyl- 

bromide (2.78 g, 0.01 m o l e ) ,  i n  anhydrous  e t h a n o l  ( 6 0  m1) wera h e a t e d ,  u n d e r  

r e f l u x ,  f o r  8  hr. The r e a c t i o n  m i x t u r e  wee c o o l e d  t o  room t e m p e r a t u r e  a n d  t h e  

s o l i d ,  80  o b t a i n e d ,  we6 c r y s t a l l i z e d  from e t h a n o l  g i v i n g  s l i g h t l y  g r e y  c r y s t a l s ,  

m.P. 235'. y i ~ l d  2.3 g  (52%)  (Found: 5. 7.03, C15H13N30SBr2 r e q u i r e s  5. 7.22%). 

v 1  1520 LC-N s t r e t c h i n g ) .  1585, 1620 (C-N a n d  C-C). 1680 (C-0). 3140-3300 
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(NH b r o a d ) .  

9 3 3 - p - ~ r o m o p h e n ~ l t h i a z o l o [  2 . 3 - d  - = - b s n z o t r i a z i n e  (Vlb ,  R1 - p - B r C 6 s l -  A 

m i x t u r e  of  t h e  k e t o n e  (Vb, R1 - p-BrC6H4, 1.0 g ) ,  phosphorus  p e n t o x i d e  ( 4  g )  a n d  

o r t h o p h o s p h o r i c  a c i d  ( 3  m l )  was h e a t e d  on an o i l  b a t h  a t  150° f o r  4  hr.  The 

r e a c t i o n  m i x t u r e  was c o o l e d  a n d  b e s i f i e d  w i t h  p o t a s s i u m  c a r b o n a t e .  The s o l i d ,  

t h u s  o b t a i n e d ,  was c r y a t a l l i r e d  from e t h a n o l  g i v i n g  p a l e  y e l l o w  c r y s t a l s ,  m.p. 

188-90'. y i e l d  0.6 g  (77%) (Found:  C, 52.17; H, 2.76: S, 9.17: N, 11.98. 
-1 

Cl5Ht0NjSBr r e q u i r e s  C, 52.32; H, 2.91: 5.  9.30; N. 12.21%). 7/zzx 1550 (C-N 

s t r e t c h i n g ) ,  1570,  1610 (C-N a n d  C-C), 3400 (NH). NMR (TFA) I 6 6.00 ( l H ,  2, 

C2-H), 6.96-7.28 (4H, E, C5-H. C6-H. C7-H a n d  C8-HI .  7.30 (4H, q u a r t e t ,  

P-BrC6H4,  JAB - 9  Hz). 

(The p r o p e r t i e s  a n d  a n a l y s e s  o f  o t h e r  k e t o n e s  (V)  a n d  t h i a z o l o [ 2 , 3 - c l b e n z o -  

t r i e r i n a s  ( V I )  a r e  d e s c r i b e d  i n  Table  1  .). 

6.7-Dimethyl-2.3-dihydro-9_K.thiazolo l 2 . 3 - c  7 - e p - b e n r o t r i e z i n e  hydrobromide ( V I I )  

A m i x t u r e  o f  I I e  (1.93 g,  0.01 m o l e )  a n d  1.2-dibromoethane (1.88 g. 0.01 mole)  

i n  anhydrous  e t h a n o l  (50 m l )  was h e a t e d ,  u n d e r  r e f l u x ,  f o r  6  hr .  The r e a c t i o n  

m i x t u r e  was c o o l e d  t o  room t e m p e r a t u r e  a n d  t h e  s o l i d ,  t h u s  s e p a r a t e d ,  was 

c r y s t a l l i z e d  from e t h a n o l  g i v i n g  p a l s  y e l l o w  c r y s t a l s ,  m.P. above  282O, y i e l d  - 1  
1.65 g  ( 5 5 % )  (Found8 S, 10.27. CllH14N35Br r e q u i r e s  5. 10.67%). l/irx 1595 (C-N), 

3360-3500 ( N H  b r o a d ) .  NMR (TFA) I 6 1.98 (6H. s, b o t h  CH3 g r o u p s ) ,  3.92 (ZH, 2, 
SCHZ), 4.20 (ZH, 4. NCH2), 6.87 ( lH,  2. C8-H). 7.02 (IH,  s. C5-H). 
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Table 1 

P h y s i c a l  da ta  o f  the ke tones  ( V )  and  t h i e z o l o  C2 .3 -d -E -ben ro t r i az i nes  ( V I )  

R R. Ketones ( V )  T h i a z o l ~ b s n r o t r i a z i n a s  ( V I J  
1 

- .  . 
m.p. Y i e l d  Mol. f o r m u l a  m.p. Y i e l d  Mol. f o rmu la  S% 

% % Found Calc. 

P 

I NMR(TFA):  6 6.98-7.46 (4H, =. C5-H, C6-H, C r H  and  Ca-H). 7.14 ( lH, a. CrH), 7.90 (4H, AB qua r te t .  

p-02NC6H4: JAB - 9 Hz). 

a. NMR(COC13): 6 2.35 (3H. 5, C6-CH3 o r  C7-CH3). 2-43 (3H, a, C7-CHJ o r  C6-CH3), 6.58 ((H. a, C2-H), 
7.04-7.82 (6n, =, a r o m a t i c  p r o t o n s )  (Found: C. 54.41, H, 3.81; r a q u i r a s  C. 54.84: H. 3.76%). 

*** 
NHR(CDC13): 6 2.30 (3H, 8. C6-CH3 o r  C7-CH3). 2.42 (3H. a, C7-CH3 o r  C6-CH3), 6.52 ( I n .  a, c2-H). 7.00- 

7.75 (7H, 2, a roma t i c  p r o t o n s )  (Found: C, 69.54, H, 5.32; r e q u i r a s  C, 69-61. He 5.12%). 
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1. HZNNHCS NH2 . 
I 

2. XCH2COj-l , NaOPr i 

3. Ac20 , pyridine , G R&OCH2Br ; 5. PPA ; 6.8rCH2CH2Br. 
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