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FRANCE 

A b s t r a c t  - The s y n t h e s i s  o f  6H-pyridoC2.3-c]pyrrolo[1,2-el-1,2,5-triarepines has -. 

been d e s c r i b e d :  

T h i s  commun ica t iob  p r e s e n t s  a f a c i l e  s y n t h e t i c  approach t o  t h e  unknown p y r i d i n e  i s o s t e r  o f  
1  b e n z o p y r r o l o t r i a z e n i n e  . T h i s ,  3-amino-2-ch loropyr id ine  ( l a )  was i n t e r a c t e d  w i t h  2,s-d imetho-  

2 x y t e t r a h y d r o f u r a n  i n  b o i l i n g  a c e t i c  a c i d  f o l l o w i n g  t h e  p rocedure  o f  Clauson-Kaas t o  g i v e  

2-chloro-3-(N-pyrry1)-pyridine (!a) The 2 - c h l o r i n e  atom o f  t h e  l a t t e r  compound was e a s i l y  

r e p l a c e d  by a  h y d r a z i n o  g roup  g i v i n g  t h e  d e r i v a t i v e  (2 ) .  H e a t i n g  t h i s  h y d r a z i n o  d e r i v a t i v e  

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

3 - 1 n e t h y l - 8 - ( N - o y r r y l )  -1,2,4-triazolo14,3-alpyridine (4). 
Another  c y c l i z a t i o n  i n v o l v i n g  t h e  p y r i d i n e  n i t r o g e n  c o u l d  be r e a l i s e d  by h e a t i n g  (3) w i t h  

a c e t y l a c e t o n e  t o  g i v e  3,5-dimethyl-lO-(N-pyrryl)-pyrido[2,l-c3-1,2,4-triarepine (?),  bp 180'C 

a t  0.05mm, nmr ; 8.46 ( l H ,  dd, H7, JH7-H9=1.50 Hz, JH7-H8=4.50 Hz) ; 8.08 ( I H ,  dd, H9, JH9- 

i l8=7.80 Hz, JH9-H7=1.50 Hz)  ; 7.60 ( l H ,  dd, HE, JH8-H7=4.50 Hz, JH8-H9=7.80 Hz)  ; 5 . 9 1  ( l H ,  s ,  

H4) ; 6 . 5 1  ( Z H ,  t, H Z ' ,  H 5 )  ; 6 .08  (2H, t, H 3 ,  H 4 ' )  ; 2.18 (3H, s ,  CH3) ; 1 . 7 8  (3H,  s, CH3). 

The r e a c t i v i t y  of t h e  a - p o i i t i c n  i n  p y r r o l e  towards  e l e c t r o p h i l e s  made i t  p o s s i b l e  t o  a p p l y  

b o t h  V i l sme ie r -Haack  and F r i e d e l - C r a f t s  r e a c t i o n s  on compound (a) t o  g i v e  t h e  fo rmy l  and 

i c y 1  d e r i v a t i v e s  (e). The fo rmy l  d e r i v a t i v e  (@) was c o n v e r t e d  i n t o  i t s  ox ime w h i c h  was 
3  i m m e d i a t e l y  t r e a t e d  w i t h  a c e t i c  a n h y d r i d e  y i e l d i n g  t h e  c o r r e s p o n d i n g  cyano compound (g) . 

!'!hen compounds (E) were hea ted  under  r e f l u x  w i t h  h y d r a r i n e  h y d r a t e ,  t h e  t i t l e  compounds 

(z) were o b t a i n e d .  A c e t y l a t i o n  o f  (7d) r e s u l t e d  i n  t h e  d i a c e t y l  d e r i v a t i v e  (8). On t h e  

o t h e r  hand, t h e  6H-8-hydraz inopyr idoC2,3-c ]py r ro loC1,2-e3~1,2 ,5 - t r iazep ine  (e) c o u l d  be 

o b t a i n e d  when 3-amino-2 , s -d ich loropyr id ine  (g) was used i n s t e a d  of (la) as s t a r t i n g  m a t e r i a l .  

F u r t h e r  s y n t h e t i c  s t u d i e s  are i n  p r o g r e s s .  

P h y s i c a l  and a n a l y t i c a l  d a t a  : 

Compounds (u) a r e  c o m m e r c i a l l y  a v a i l a b l e  (ALDRICH). A l l  e l e m e n t a l  a n a l y s e s  a r e  i n  accor -  

dance w i t h  t h e  s t r u c t u r e s  proposed.  Nmr s o e c t r a  were measured o n  VARIAN-EM390 90  MHz u s i n g  

DMSO-dg as a  s o l v e n t  and TNS as i n t e r n a l  r e f e r e n c e .  
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TABLE 

aR=R,=H 
bR= H .Rl=CH, 
cR=H , R,=C,H, 
dR=H .R1=NHz 
eR=NHNH,,R,=H af$NHcocH N N-N 

(8) COCH, 

(a), bp 154°C a t  0.05m, nmr ; 8.38 (lH, dd, H6, JH6-H4=1.80 Hz, JH6-H5.4.5 Hz) ; 7.88 (IH, 
dd, H4, JHkH5-7.8 HZ) ; 7.30 (IH, dd, H5, JH5-H4-7.8 Hz) ; 7.30 (ZH, t, HZ1-HS') ; 6.25 

(ZH, t, H3'-H4') ; (G), bp 140°C at 0.05mm, nmr ; 7.35 (IH, d, H4, JH4-H5.8.l Hz) ; 7.60 
(IH, d, H5, JH5-H4.8.1 Hz) ; 7.00 (ZH, t, HZ'-H5') ; 6.25 (ZH, t, H3'-H4') ; (3,  mp 74"C, 
nmr ; 8.11 (IH, dd, H6, JH6-H4-1.62 HZ, JH6-H5-4.8 Hz) ; 7.38 (IH, dd, H4, JH4-H5-7.50 Hz) ; 

6.71 (IH, dd, H5, JH5-H4.7.50 Hz) ; 6.91 (ZH, t ,  HZ'-N5') ; 6.26 (ZH, t, H3'-H4') ; 6.45 
(IH, s ,  NH) ; 4.2 (2H, s ,  NH2) ; ($), mp 186"C, nmr ; 8.20 (IH, dd, 15, JH5-H6.6.60 Hz, 

JH5-H7=0.72 Hz) ; 7.95 (IH, dd, F7, JH7-H6.7.20 Hz) ; 7.00 (IF, dd, H6, JH6-H5z6.60 Hz, 

JH6-H7.7.20 Hz) ; 7.95 (ZH, t, HZ'-H5') ; 6.31 (ZH, t, H3'-H4') ; (&), mp 146"C, nmr ; 

9.46 (lH, d, CHO, JH5'-CHO=0.9 Hz) ; 8.48 (lH, dd, H6, JH6-H4.1.8 Hz, JH6-H5-4.5 Hz) ; 7.95 
(lH, dd, H4, JH4-H6-1.8 Hz, JH4-H5-7.8 Hz) ; 7.55 (IH, dd, H5, JH5-H6-4.5 Hz) ; 7.36 (IH, 

dd, H5', JH5'-H3'=1.8 HZ, JH5'-H4'=2.7 Hz) ; 7.23 (IH, dd, H3', JH3'-H5'sI.E Hz, JH3'-H4'= 
3.9 Hz) ; 6.50 (IH, dd, H4', JH4'-H3'=3.9 Hz, JH4'-H5'=2.7 Hz) ; (E), mp 106"C, nmr ; 

8.46 (IH, dd, H6, JH6-H4.1.8 Hz, JH6-H5-4.5 Hz) ; 7.81 (IH, dd, H4, dd, H4, JH4-H6-1.8 Hz, 

JH4-H5=7.8 HZ) ; 7.45 (IH, dd. H5, JH5-H6=4.5 HZ, JH5-H4.7.8 HZ) ; 7.21 (IH, dd, H5', JH5'- 

H3'=1.8 Hz, JH5'-H4'=2.7 Hz) ; 7.16 (IH, dd, H3', JH3'-H4'=3.9 Hz, JH3'-H5'=1.8 Hz) ; 

6.35 (lH, dd, H4', JH4'-H3'=3.9 Hz, JH4'-H5'=2.7 Hz) ; 2.31 (IH, s, CH3) ; (E), mp 7Z°C, 
nmr ; 8.46 (IH, dd, H6, JH6-H4.1.8 Hz, JH6-H5.4.5 Hz) ; 8.00 (IH, dd, H4, JH4-H6.1.8 Hz, 
JH4-H5.7.8 Hz) ; 7.55 (IH, dd, H5, JH5-H4.7.8 Hz, JHGH64.5 Hz) ; 7.86 (IH, dd, H5', JH5'- 

H3'=2.1 HZ, JH5'-H4'=1.8 Hz) ; 7.08 (IH, dd, H3', JH3'-H4'=3 Hz, JH3'-H5'=2.1 Hz) ; 6.61 

(IH, dd, H4', JH4'-H3'=3 Hz, JH4'-H5'=1.8 Hz) ; 2.76 (ZH, dd, CH2) ; 1.05 (3H, t, CH ) ; 
3 (s), mp 9eoC, nmr ; 8.56 (IH, dd, H6, JH6-H4-1.62 Hz, JH6-H54.8 Hz) ; 8.15 (IH, dd, H4, 

.JH4-H6-1.62 HZ, JH4-H5-7.50 Hz) ; 7.63 (IH, dd, H5, JH5H6~4.8 Hz, JH5-H4-7.50 Hz) ; 
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7 . 4 1  ( I H ,  dd, H 5 ' ,  JH5 ' -H3 '=1 .5  Hz, J H 5 ' - H 4 ' = 2 . 7  H z )  ; 7.20 ( I H ,  dd, H 3 ' ,  J H 3 ' - H 5 ' = 1 . 5  Hz, 

JH3 ' -H4 '=3 .9  H z )  ; 6 . 4 1  ( I H ,  dd, H 4 ' ,  J H 4 ' - H 5 ' = 2 . 7  Hz, J H 4 ' - H 3 ' = 3 . 9  H z )  ; (&), mp 148"C, 

nmr ; 8.03 ( I H ,  d, H4, JH4-H5-8.10 H z )  ; 7.66 ( I H ,  d, H5, JH5-H4=8.10 H z )  ; 7 . 3 5  ( I H ,  dd, 

H 5 ' ,  J H 5 ' - H 3 ' = 1 . 8  Hz, J H 5 ' - H 4 ' = 2 . 7  H z )  ; 7 . 2 1  ( ( I H ,  dd, H 3 ' ,  J H 3 ' - H 4 ' = 3 . 9  Hz,  J H 3 ' - H 5 ' -  

1 .8  H z )  ; 6 . 4 5  ( I H ,  dd, H 4 ' ,  J H 4 ' - H 5 ' = 2 . 7  Hz, J H 4 ' - H 3 ' = 3 . 9  H z )  ; 9 . 4 5  ( I H ,  s, CHO) ; (fi), 
mp 176"C, nmr ; 9 . 0 0  ( I H ,  dd, H4, JH4-HI -0 .6  H z )  ; 8.70 (ZH, m, H8, H 1 0 )  ; 8 . 5 1  ( I H ,  m, H I )  ; 

8.05  ( l H ,  s ,  NH) ; 7.55 ( l H ,  dd, H9, JH9-H8-4.8 Hz, JH9-H10=7.80 H z )  ; 6 . 9 6  (ZH, m, HZ, H 3 )  ; 

(E), mp 14Z°C, nmr ; 8.50 ( l H ,  s ,  NH) ; 7 . 9 5  ( I H ,  dd, H8, J H 8 - H 1 0 ~ 1 . 5  Hz, J H 8 - H 9 ~ 4 . 8  HZ)  ; 

7 . 6 6  ( I H ,  tt, H10-HE-1.5 Hz, JH10-H9=7.80 Hz,  JHIO-NH-0.84 H z )  ; 7.26 ( I H ,  dd, H I ,  JH1-HZ= 

2 . 7  HZ, J H 1 - H 3 ~ 1 . 5 6  H z )  ; 6.95 ( I H ,  dd, H9, J H 9 - H l 0 = 7 . 8 0  Hz, JH9-H8-4 .8  H z )  ; 6.55 ( I H ,  dd, 

H3, JH3-H1.1.56 Hz,  JH3-H2=3.90 H z )  ; 6 . 2 8  ( I H ,  dd, HZ, J H Z - H l z 2 . 7 0 ,  J H 2 - H 3 ~ 3 . 9 0  Hz)  ; 2 . 1 5  

(3H,  S ,  CH3) ; (E), mp 120°C, nmr ; 9 . 3 3  ( I H ,  s, NH) ; 8 . 0 1  ( l H ,  dd, HE, JH8-H10-1.5 Hz, 

JH8-H9=4.8 H z )  ; 7.71 ( I H ,  tt, H10,  JH10-H9=7.80 Hz,  JH10-H8-1.5 H z )  ; 7 . 3 0  ( I H ,  dd, H I ,  

JH1-HZ-2.7 Hz, JHI -H3-1 .56  H z )  ; 7.00 ( I H ,  dd, H9, J H 9 - H 8 ~ 4 . 8  H z ,  JH9-H10-7.80 H z )  ; 6 . 5 8  

(1H, dd, H3, JH3-H2=3.90 Hz,  JH3-H1=1.56 H z )  ; 5 . 9 8  ( I H ,  dd, HZ, JH2-H3-3 .90  Hz, JHZ-HI= 

2 . 7  Hz)  : 2 . 7 0  (2H,  dd, CH2) ; 1.10 (3H, t, CH3) ; (G), mp 214"C, nmr ; 8 . 0 0  (ZH, m, H8, 

H10)  ; 7 . 8 6  ( I H ,  dd, H I ,  JHI -HZ-2 .7  Hz, JH1-H3=1.56 H z )  ; 7.25 ( I H ,  dd, H3, JH3-HI -1 .56  H z ,  

JH3-H2=3.90 H z )  ; 6 . 7 8  ( I H ,  dd, H9, JH9-H8-4.8 Hz, JH9-H10-7.80 H z )  ; 6 . 5 3  ( I H ,  dd, HZ, JH2-  

H1.2.7 Hz,  JH2-H3=3.90 H z )  ; 5 . 6 1  (ZH, s, NH2) ; 5 . 4 0  ( I H ,  s, NH) ; (&), mp 238"C, nmr ; 

9 . 0 3  ( I H ,  s, H4)  ; 8 . 8 1  ( I H ,  d, H10,  JH10-H9-8.4 H z )  ; 8.55 ( I H ,  dd, H I ,  JH1-HZ-2.70 Hz, 

JH1-H3.1.56 H z )  ; 7 . 6 5  ( I H ,  d, H9, JH9-H10.8.4 H z )  ; 7.40 (2H,  s, NH2) ; 7.05 ( I H ,  dd, H3, 

JH3-H2=1.56 Hz, JH3-H1=1.56 H z )  ; 6 . 9 5  ( I H ,  dd, HZ, JH2-H3.3.90 Hz, JH2-H1.2.7 H z )  ; 3.45 

( I H ,  s ,  NH) ; (i), rnp %62"C,  nmr ; 8 . 3 8  ( I H ,  dd, H8, JH8-H10-1.50 H z ,  JH8-H9-4.8 H z )  ; 

8 . 1 3  (3H, rn, H I ,  H10, NH) ; 7 . 2 0  ( I H ,  dd, H9, JH9-H8-4.8 H z ,  JH9-H10-7 .80  H z )  ; 6 . 8 5  ( I H ,  

dd, H3, JH3-H1=1.56 Hz, JH3-H2=3.90Hz) ; 6 . 6 0  ( I H ,  dd, HZ, JH2-H3-3.90 Hz,  JHZ-HIz2 .7  Hz)  ; 

2 . 3 0  (3H, 5 ,  COCHJ) ; 2 . 0 8  (3H, s, COCH3). 
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