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A b s t r a c t  - A  new approach f o r  t h e  s y n t h e s i s  o f  2 .3a .6a- t r iaza-  

phenalene s k e l e t o n  has been developed b y  t h e  r e a c t i o n  o f  2 

w i t h  a ldehydes.  

I n  o u r  p r e v i o u s  we have r e p o r t e d  t h e  p r e p a r a t i o n  o f  2 .3a.6a- t r iazaphe-  

na lan ium q u a t e r n a r y  s a l t s  and some r e p r e s e n t a t i v e s  o f  t h e  n e u t r a l  spec ies .  These 

r o u t e s  a r e  n o t  s u i t a b l e  f o r  t h e  syn theses  o f  d e r i v a t i v e s  u n s u b s t i t u t e d  i n  p o s i -  

t i o n  3. There fo re  we have developed a  new method wh ich  can  be w i d e l y  used i n  t h e  

p r e p a r a t i o n  of t h e  t i t l e  compounds. Compounds 13'4 smooth ly  r e a c t  w i t h  ammonia 

5  and amines a t  room tempera tu re  a f f o r d i n g  compounds 2-7 and 8-10 . 
Me2N C1 RI#+ NMe2 Me2N NHR' 
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Me 0 Me 0 

a:COOEt - 26: Ph 236-239 (EtOH) 8a:  Ph 193-195 ( i-PrOH) 

b :  CN - 3s:  4-Me-Ph 225-226 (EtOH) ?a: H  215-218 (DMF) 

c :  H  - 4a: 4-MeO-Ph 222-224 (EtOH) 2b :  H  220 (EtOH) 

5a: 4-C1-Ph 230-232 (EtOH) z:  H  203 - (EtOH) 
6a: 4-NO2-Ph 234-235 (EtOH) 10s: Me 252 (Et0H+H20) - 
7a:  2-MeOOC-Ph 210-211 (EtOH) - 

1 
As shown b y  t h e  H  NMR s p e c t r a  compounds 2-1 a r e  p r e s e n t  as &-g e q u i l i b r i u m  mix- 

t u r e s .  Assignment was made on t h e  b a s i s  o f  t h e  6 -methy l  s i g n a l s ,  wh ich  i n  one o f  

t h e  isomers e x h i b i t e d  an anomalous d iamagnet i c  s h i f t .  C o n s i d e r i n g  t h a t  the  r o t a -  

t i o n  o f  t h e  e x a c y c l i c  amid ine group i s  s t r o n g l y  h i n d e r e d ,  t h e  !-phenyl group of 



COOEt 

C h a r a c t e r i s t i c  'H NMR s h i f t s  o f  compounds Z a - l a :  JEOL-FX-100; i n  CDC13 (TMS) 

Corn- E I s o m e r  - - Z Isomer  - E : g  
pound R a t i o  

6-We H-2 NH 6-Me H-2 NH 

Compounds 3-10a may e x h i b i t  tau tamer ism between farms A, 8 ,  and C. A c c o r d i n g  t o  

t h e l r  'H NMR and 13c NMR s p e c t r a ,  compounds zb  and z c  r e a l l y  shows t h i s  e q u i l i b -  

r i a  b u t  i n  z b ,  g i somer (86%) predominates t o  such s g r e a t  e x t e n t  t h a t  we have 

f a i l e d  i n  t h e  c o r r e c t  assignment o f  isomers f! (5%) and g (g%). 

trans irnine conjugated irnine cis irnine 
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'H NMR s h i f t s  o f  compound JEOL-FX-100 i n  COC13 (ms) 
Isomer 6-Fle H-2 H-3 H-6 H  -7.H2-8 H-9 NMe2 NH 2  R a t i o  

13c NMR s h i f t s  o f  compound 2c JEOL-FX-100 i n  COCI3 (TMS) 

Isomer C-2 C-3 C-4 C-6 C-7 C-8 C-9 C-9a 6-lie NCN (CH3)2N 

A 152.2" 113.1 162.6 47.8'24.1 20.0 43.9 158.8 19.3 164.3 38.5' 

B - 151.0 103.0 162.6 45.3 26.7 20.3 79.0 158.9 17.7 165.0 40.5 

C  - 152.4~  112.9 162.6 47.gt 27.4 21.9 46.3 158.8 19.0 164.3 38.7' 

s, + ,  and x i n t e r c h a n g e a b l e  

Compound :a r e a d i l y  c y c l i z e s  w i t h  a ldehydes a f f o r d i n g  the  t r i a z s p h e n a l e n e  d e r i -  

v a t i v e s  11-14. Compound ?a ( 3  m o l e )  was r e a c t e d  w i t h  38% aqueous CH20 (0.5 m l )  

i n  CH2C12 (15  m l )  a t  ambient temperature f o r  12  h  t o  g i v e  compound 2 i n  y i e l d  

7C%. Compound z a  ( 5  inmole) was r e a c t e d  w i t h  a ldehyde ( 2 5  mmale) i n  e t h a n o l  

( 2 0  m l )  a t  r e f l u x  temperature f o r  5-10 h t o  g i v e  t r i c y c l i c  compounds 12-2 i n  

1 y i e l d  65-75%. The c y s l i z a t i o n  proceeds h i g h l y  s t e r s o s e l e c t i v e l y ,  as H and 13c 

NMR s p e c t r a  show i n  a l l  cases t h e  f o r m a t i o n  o f  s i n g l e  s te reo isomer .  We have re -  

c e n t l y  d e s c r i b e d  t h a t  i n  t h e  the rmodynamica l l y  more s t a b l e  fo rm t h e  2 . 3 a . 6 a - t r i -  

2 azephenalenium s a l t s  c o n t a i n  t h e  R g roup  i n  pseudo-ax ia l  p o s i t i o n  trans t o  t h e  

7-Me Compounds G-g a r e  v e r y  l i k e l y  t o  be t h e  same s t r u c t u r e  b u t  NMR 

d a t a  do n o t  o f f e r  enough ev idence f o r  t h e  d e t e r m i n a t i o n  o f  t h e  geometry o f  t h e  

C-3 atom. - 

R' rnp (Oc)  

11 H  - 160 (EtOH) 

12." P r  186 - (EtOH) 
13 P r  - 96-98 (E t20)  

Me 0 - 14"" ~ h  146 ( E ~ O H )  

11-11 s: p i c r a t e  s a l t .  H r :  p e r c h l o r a t e  s a l t  
- 



C h a r a c t e r i s t i c  'H NMR s h i f t s  o f  compounds 11-14; JEOL-FX-100 i n  CDC13 (TMS) 

Compound (CH3)2N H-3 H-4 H-7 7-CH3 (C(8)H2-C(9)H2 

-- 

11 4 .god+ - 2.77s 5.05d+ 7.79s 5.06m 1.22d 1.6-2.6m 

12" - 3.24s 5  .18d 8.035 5  .OZm 1.28d 1.2-3.0m 

13 - 2.76s 5.16t 7  .81s 4.88m l . 2 l d  1 .O-2 .Ern 

14** - 3.24s 6.82d 8  .SO5 4.90rn 1.28d 1.7-3 .Om 

+ '2 = 13Hz. x p i c r a t e  s a l t ,  rr p e r c h l o r a t e  s a l t  

C h a r a c t e r i s t i c  13c NFlR s h i f t s  o f  compounds 11-14; JEOL-FX-100 ~n CDC13 (TWS) 

Compound C-1 C-3 C-4 C-5 C-6 C-7 C-8 C - 9 C 4 a  C-9b (CH3)2N CH3 

11 - 141.868 .2  147.7 101.0 163 .745 .3  25.8 18.8 86.8 156.3 40.4 15.2 

12" 1 4 6 . 7 7 4 . 6 1 4 8 . 0 1 0 4 . 5 1 5 7 . 4 4 6 . 9 2 5 . 8 1 9 . 3 8 2 . 1 1 5 4 . 9  41.6 15.5 - 
13 - 138.568 .7148 .0  1 0 0 . 0 1 6 0 . 4 4 5 . 2 2 5 . 6  18.785.4 156.3 40.0 15.7 

14"' 146.0 67.7 148.6 104.4 156.8 46.8 25.3 18.8 83.3 154.4 41.7 15.3 - 
I p i c r a t e  s a l t ,  +x p e r c h l o r a t e  s a l t  

These new 2 .3a .6a- t r iazaphena lene  d e r i v a t i v e s  can be q u a t e r n i z e d  on t h e  N-2 atom 

f u r n i s h i n g  t h e  same t r iazaphene len iu rn  s a l t s  p repared  b y  d i r e c t  c y c l i z a t i o n .  

T h e r e f o r e  t h i s  r o u t e  i s  regarded  as a s t r u c t u r e  p r o v i n g  s y n t h e s i s  o f  t h e  2 , 3 a , 6 a  

t r i a r a p h e n a l e n i u m  derivatives we have r e c e n t l y  d e s c r i b e d .  2  
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