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BENZOTHIAZOLES, P Y R I M I D O [ ~ ,  1-b] BENZOTHIAZOLES AND P Y R A Z O L O [ ~ ,  3-c] - 

PYRIDAZINE DERIVATIVES 
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A b s t r a c t -  Novel  s y n t h e s i s  o f  pyrido[2,1-b]benzothiazole, p y r i m i d o -  

16.1-b] b e n z o t h i a z o l e  and pyrazolo[4,3-c]pyridazine d e r i v a t i v e s  u t i l -  

i z i n g  2-cyanomethylbenzothiazole a s  s t a r t i n g  component  is  r e p o r t e d .  

The u t i l i t i e s  o f  c y a n 0  compounds i n  o r g a n i c  s y n t h e s i s  a r e  now r e c e i v i n g  c o n s i d e r -  

a b l e  i n t e r e s t  1-4. A s  a  p a r t  o f  o u r  program d i r e c t e d  f o r  d e v e l o p m e n t  o f  new 

s i m p l e  and e f f i c i e n t  p r o c e d u r e s  f o r  t h e  s y n t h e s i s  o f  f u s e d  h e t e r o c y c l i c  n i t r o g e n  

5 - 9  
compounds u t i l i z i n g  a  r e a d i l y  o b t a i n a b l e  n i t r i l e  c o n t a i n i n g  i n t e r m e d i a t e s  , we 

have  p r e v i o u s l y  r e p o r t e d  s e v e r a l  new a p p r o a c h e s  f o r  t h e  s y n t h e s i s  o f  condensed  

h e t e r o c y c l e s  u t i l i z i n g  2 - c y a n o m e t h y l a z o l y l  10-12 and 2-cyanomethylbenzimidazole 
1 3  

d e r i v a t i v e s  a s  s t a r t i n g  m a t e r i a l .  I n  c o n j u n c t i o n  o f  t h i s  work we r e p o r t  a  n o v e l  

s y n t h e s i s  o f  pyrido[2,1-b] b e n z o t h i a z o l e  a n d  -pyrimido[6,  1-b] b e n z o t h i a z o l e  d e r i v a -  

t i v e s  u t i l i z i n g  2-cyanomethylbenzothiazole 3 a s  s t a r t i n g  m a t e r i a l .  Compound 3 c a n  

b e  p r e p a r e d  by t h e  r e a c t i o n  o f  1 and 2 i n  EtOH/AcOH m i x t u r e  a t  room t e m p e r a t u r e .  

Compound 2 r e a c t e d  w i t h  4 a . b  i n  t e t r a h y d r o f u r a n  and c a t a l y t i c  amount o f  t r i e t h y l -  

amine i n  a  1:l m o l a r  r a t i o  t o  g i v e  1-amino-2,4-dicyano-3-fury1 o r  3 - th ienyl -3H-  

pyrido[2,1-b]benzothiazole % , b .  The s t r u c t u r e  o f  3 c o u l d  be e s t a b l i s h e d  f o r  t h e  

r e a c t i o n  p r o d u c t  based  on 'H NMR which r e v e a l e d  a  s i n g l e t  a t  6 4.42 ppm a s s i g n e d  

f o r  H-3 p r o t o n ,  a  b road  band l o c a t e d  a t  6 6.48 ppm a s s i g n a b l e  t o  amino g r o u p  and a 

m u l t i p l e t  a t  6 6.8-8.22 ppm a s s i g n e d  f o r  f u r a n  and a r o m a t i c  p r o t o n s  ( c f .  T a b l e  2 ) .  

Compound 2 was e a s i l y  condensed  w i t h  2 - f u r a n c a r b o x y a l d e h y d e  and 2 - t h i o p h e n e c a r b o x y -  

a l d e h y d e  t o  g i v e  5 i n  h i g h  y i e l d s .  T r e a t m e n t  of 5a .b  w i t h  m a l o n o n i t r i l e  i n  t e t r a -  

h y d r o f u r a n  a t  r e f l u x  t e m p e r a t u r e  y i e l d e d  ?. The r e a c t i o n  o f  2 w i t h  2-cyanomethyl-  

b e n z o t h i a z o l e  3 i n  b o i l i n g  t e t r a h y d r o f u r a n  gave 3 - s u b s t i t u t e d  2.4-dicyano-1-0x0-1H- 
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pyrido[2,  1-b] b e n z o t h i a z o l e r  !a, b. Compounds 8a .b  w e r e  a l s o  p r e p a r e d  by t r e a -  

t i n g  2 - ( 2 - f u r f u r y l i d e n e  o r  2-thiophenylidenecyanomethyl)benzothiazols 5 w i t h  

e t h y l  c y a n o a c e t a t e ,  r e s p e c t i v e l y .  Compound 3 r e a c t e d  w i t h  b e n z o y l i s o t h i o c y a n a t e  

i n  r e f l u x i n g  p y r i d i n e  t o  y i e l d  4-cyano-l-phenyl-3-thioxo-3H-pyrimido[6,1-b]benzo- 

t h i a z o l e  10. The f o r m a t i o n  o f  10 i n  t h i s  r e a c t i o n  m i g h t  be assumed t o  p roceed  

v i a  a d d i t i o n  o f  b e n z o y l i s o t h i o c y a n a t e  f o l l o w e d  by w a t e r  e l i m i n a t i o n  under  t h e  

r e a c t i o n  c o n d i t i o n s  t o  y i e l d  t h e  f i n a l l y  i s o l a t e d  p r o d u c t  10. Compound 3 r e a c t s  

w i t h  2-benzoyl-3-(2-furyllacrylonitcile (!a) and 2-benzoyl-3-(2-thieny1)acrylo- 

n i t r i l e  ( 2 b )  t o  form o n l y  t h e  y l i d e n e  d e r i v a t i v e s  5. Compound 3 a l s o  c o u p l e d  w i t h  

benzenediazonium c h l o r i d e  o r  w i t h  d i a z o t i z e d  4-amino-1,2-dihydro-1.5-dimethyl-2-  

phenyl-3H-pyrazol-3-one i n  e t h a n o l i c  sodium a c e t a t e  t o  y i e l d  t h e  c o r r e s p o n d i n g  

hydrazone  g a r b ,  r e s p e c t i v e l y  ( o r  i ts p o s s i b l e  t a u t o m e r s ) .  Compound z b  c y c l i z e d  

o n  r e f l u x  i n  e t h a n o l i c  h y d r o c h l o r i c  a c i d  t o  g i v e  t h e  pyrazolo[4,3-~]~yridazine 

d e r i v a t i v e  12. The s t r u c t u r e  o f  12 was s u p p o r t e d  by s p e c t r a l  d a t a ,  t h u s  t h e  I R  

1 
s p e c t r u m  o f  t h e  p r o d u c t  r e v e a l e d  a n  a b s e n c e  of  CN a b s o r p t i o n  and t h e  H  NMR s p e c -  

t rum r e v e a l e d  two d i f f e r e n t  m e t h y l  p r o t o n s  i n d i c a t i n g  t h a t  t h e  m e t h y l  g r o u p  a t  C-3 

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

1 4  t y p e  h a s  been  p r e v i o u s l y  r e p o r t e d  by u s  . 

T a b l e  1 : L i s t  o f  compounds 3, La,  b ,  c a ,  b  Fa. b. 10. g a . b  a n d  12 

* 
Compound S o l v e n t  C o l o u r  MP Yield Mol. f o r m u l a  M +  

o f  c r y s t .  1°c) ( % )  m/ 

3  - EtOH y e l l o w  103 77 'gHsN2' 174 

5a - THF y e l l o w  130 75  C17H1~N40S 

5b - THF y e l l o w  143 75 C17H10N4Sz 334 

6a  - MeOH y e l l o w  137 82  C14H8N20S 252 

6  b  - MeOH y e l l o w  150 80 C14H8N2S2 268 

8 a  - MeOH-DMF y e l l o w  148 70 C17H7N302S 

8 b  - MeOH-DMF y e l l o w  165  72 C17H7N30S2 333 

10 - MeOH y e l l o w  > 275 85 ' 1 7 ~ 9 ~ 3 ' 2  

l l a  - E tOH y e l l o w  170 95 C15H10N4S 
278 

l l b  EtOH-DMF o r a n g e  240 9 0  C20H16N60S 388 

1 2  DMF y e l l o w  210 55 
C20H16N60S * 

S a t i s f a c t o r y  e l e m e n t a l  a n a l y s e s  f o r  a l l  t h e  newly s y n t h e s i s e d  compounds were 
o b t a i n e d .  



Table 2: Spectroscopic data for compounds listed in Table 1 

Compound ~~[cm-'] (Selected bands) 'H NMR [ 6  ppm] 

6a - 2215(CN) 

6 b - 2220(CN) 

8a - 2220 (CN) ; 1680 (CO) 

10 - 

lla - 

llb - 

4.77 (s, 2H,CH2) ; 6.82-7.66 (m, 2H.aromatic 

protons); 7.7-8.2(m,ZH,aromatic protons) 

4.42(s,lH.3-H); 6.481s,2H,NH2); 6.82 

ldd,lH,furan 3-H); 7.15(m,3Hr 6.7.8-H); 

7.62(dd,lH,furan 4-H); 7.80 ldd,lH, 

furan 5-H); 8.22(m,lH,9-H) 

4.6(s,lH,3-H); 6.56(s,2H,NH2); 7.12(dd, 

18,thiophene 3-H); 7.22(mr3H.6,7,8-H); 

7.82 (m, 2H. thiophene 4,s-H) ; 8.28 (m, lH, 

9-H) 

7.2-8.2(m,7Hrfuran and aromatic protons) ; 

8.48(srlH,ylidene CH proton) 

7.1-8.2(mr7H, thiophene and aromatic 

protons) ; 8.4 (s,lH,ylidene CH proton) 

7.05-7.80(rnr5H, furan and 7.8-H protons) ; 

8.20-8.30(m,lH,6-H proton); 9.0-9.2lm.18, 

9-H) 

7.23-7.95(m,5HVthiophene and 7,8-H 

protons); 8.2-8.84(m,lH, 6-H); 9.00-9.2 

(m.lH, 6-HI ; 9.00-9.2(m,lH, 

9-H) 

7.2-7.9(m.8H,aromatic protons); 8.00 

(m,lH 9-H) 

7.18-7.8(m.9H,aromatic protons) ; 12.2 

ls,br,lH,NH) 

2.6(s,3Hr3-CH3) ;3.2(s,3H,Z-CH3); 7 . 3 -  

7.9(m,9Hraromatic protons); 12.8ls.br. 

1H.NHI 

2.4(s,3HS3-CH3) ;3.24(s,3HH2-CH3) ;4.6 

(s,br,lH,NH);7.2-7.9lm,9H,aromatic 

protons) 
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