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Abs t rac t  - 2,Ga-Diaza-3a-azoniaphenalene c h l o r i d e s  (I) smoothly 

condense w i t h  s t r o n g  N-nucleophiles and carbanions  gene ra ted  from 

malonic e s t e r  d e r i v a t i v e s  a f f o r d i n g  t r i -  and t e t r a c y c l e s  by r i n g  

t r ans fo rmat ion .  

In our  previous  we repor t ed  on t h e  r e a c t i o n s  o f  2.6a-diaza-3a-azoniaphe- 

na lene  c h l o r i d e s  with s imple  nuc leoph i l e s  e . g .  HSO;, CK-, OH-. We e s t a b l i s h e d  

t h a t  i n  case  of t h e  f i r s t  former an ions  Michael a d d i t i o n  took p l a c e  on t h e  C4-C5 

double bond whi le  t h e  OH- i on  caused degenerated r i n g  t r ans fo rmat ion  r e s u l t i n g  i n  

s t a b l e  mesomeric b e t a i n e s .  Now we a r e  p resen t ing  our  new r e s u l t s  concerning f i r s t  

N- and C-nucleophi l ic  r e a c t i o n s  o f  t h e  qua te rne ry  s a l t s  (l. Compounds & re- 

a c t s  wi th  morpholine t o  a f f o r d  a  s i m i l a r  b e t a i n e  as CN-. 

I b - 
Degenerated r i n g  t r ans fo rmat ion  la,b was 

L - 
brought about  wi th  hydrazine  and 



4 - 
'H a n d  13c AMR d a t a  are i n  a c c o r d a n c e  w i t h  t h e  s t r u c t u r e s  w h i c h  h a v e  b e e n  

c o r r e c t l y  a s s i g n e d  i n  o u r  r e c e n t  f o r  a f e w  s i n i l a r  e x a m p l e s .  

'H NMR s h i f t s  of ~ 0 m p 0 u n d s  2.3.5 JEOL-FX-100 I TMS I 

Camp. Me-7.H-7,H2-8.9 Me-2 Me2N pn A p T s A  H-5' H-3 H-4 
0 U N  

13c NMR s h i f t s  of c o m p o u n d s  2.3.4 JEOL-FX-100 ITMSI 

Conp.  C 1  C 3  C.1 C5 CG C7 C8 CY C 9 a  CYb Me2N P e - 2  Me-7 

2  1 5 1 . 6  7 6 . 4  7 7 . 3  4 2 . 5  1 5 9 . 2  4 7 . 2  2 6 . 6  1 8 . 1  8 3 . 4  1 5 8 . 2  41 .4  4 2 . 5  1 6 . 5  - 

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

Additional 13c NYR s h i f t s  o f  ~ I C a I I :  1 1 6 . 5 ,  / C 6 H 5 / ;  1 3 6 . 7 ,  1 2 8 . 0 ,  1 2 5 . 1 ;  

3 / C H = N / : 1 6 1 , 5 ,  lCGI15/ ;  1 3 6 . 7 ,  1 2 8 , 5 ,  1 2 5 . 0 ;  - 

4 / C H = l i / : 1 5 7 . 8 X , ~ ~ 6 ~ 5 1 ;  1 3 5 . 3 .  1 2 9 , 3 ,  1 2 6 , O .  - 

s o l v e n t s :  2 C>Cl3;  3.4 DPISO-dG X .  interchangeable 
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Following our  exper iments  w i t h  carbanions  we have observed t h e  sane  r e a c t i o n  

pathway wi th  compound la as t h e  formation o f  3 .  Carbanions genera ted  f r o n  malo- 

n i c  a c i d  d e r i v a t i v e s  proved t o  be e x c e l l e n t  r eagen t s  capable  f o r  a very f a s t  

a d d i t i o n  and r e c y c l i z a t i o n  a f t e r  t h e  r i n q  opening.  

Me Me 

CI 0; 

NaOEt 
la + R ' C H ~ R ~  - 

5 ,  
Me 0 Me 0 

5' 

2 a :  R1 = R = COOEt 

2 
b: R1 = R = CN 

1 2 
C: R = C N ,  R = COOEt 

1 2 
d: R = CN, R = CONll 2 

1 
Compounds 5a.b were i n s o l u b l e  i n  NMR s o l v e n t s  t h e r e f o r e  H  NMR s p e c t r a  have been 

taken o n l y  f o r  5c,d. Both compounds e x i s t  i n  a s i n g l e  s t e r e o i s o m e r i c  form, with 

r e s p e c t  t o  t h e  exocyc l i c  C=C double bond. 

'tl NMR s h i f t s  o f  compounds la,% JEOL-FX-100 1 TMS / 

COmp. M e - 7 . H - 7 , H  -8.9 Me-2 Me2N Ph H- 3 H-5'  COOEt Solvent  
2 



13c NNR s h i f t s  of compounds %,= JEOL-FX-100 ITMSI 

Comp, C 1  C3 C 4  C5 C6 C7 C8 C9 C9a C9b Me-2 Me-7 

5c 149.8 68.0 169.9 93.5 158.8 49.6 26.0 19.3 84 .3  158.4 41.6 15.9 - 
5d 143.2 67.7 166.1 93.1 158.8 45.7 25.9 19.8 84 .1  158.6 41.6 16.1  - 

I 1 2  
Addi t ional  13c NMR s h i f t s  of z / C = C , R  , R  / : 1 4 9 . 1 , 9 2 . 0 , 1 1 7 . 5 , 1 6 1 . 1 , 6 0 . 7 , i 4 . 3 ;  

1 2  
5dlC=C,R , R  /:145.9,91.9,91..9,161.2. 

-- 

s o l v e n t s :  2 CDC13,  DMSO-d6 

X n o t  informat ive  concernlnq t h e  geometry of exocyc l i c  C=C double bond 

It is worth n o t i n g  t h a t  P - k e t o e s t e r s ,  and ketophosphonates d i d  n o t  r e a c t  wi th  

la,b, and only  t h e  conpounds (2) c!cscr:ked e a r l r e r 2  as a r e s u l t  of OF- O r  E t O -  

a t t a c k  were formed. 

R 1 

CH3C0 

PhCO 

COOEt 

a :  X = O  

R~ 

COOEt 

COOE t 

P 0  ( o E ~ ) ~  

b:  X = N H  

Since  t h e  aldehyde group of compound 6a.b can a l s o  condense wi th  hydrazine  and 

pseudo a c i d s ,  du r ing  t h e  e v a l u a t i o n  o f  t h e  r e a l  r e a c t i o n  pathway t h i s  r o u t e  i s  

a l s o  t o  be considered.  Condensation of @ w i t h  e t h y l  cyanoaceta te  i n  t h e  presence  of 

NaOEt f u r n i s h e s  a l s o  LC as  a  s i n g l e  i somer .  This r e a c t i o n ,  hoirever, t akes  1 h  

f o r  completion w h i l s t  t h a t  of l a  r e q u i r e s  some minutes only .  Therefore  t h e  f o l l o -  

wing mechanism seems t o  be probable :  

Me 
Me2N N ,Nh  

_t 

COOEt CH=Nu 

Me 0 
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According t o  t h i s  mechanism i f  i s  allowed t o  r e a c t  wi th  na lon ic  a c i d  d e r i v a t i -  

ves ano the r  r i n g  c l o s u r e  can be expected:  

1 2  
R =R =CN or COOEt 

1 2 
R =CN,  R =COOEt 

a: COOEt 0  C :  CN NH 

b: CN 0  d: COOCt NH 

Exac t ly ,  t h e  p y r i d i n e  r i n g  i s  smoothly formed wi th  d i e t h y l  malonote and malon- 

o n i t r i l e  a l i k e  a f f o r d i n g  7a.b t e t r a c y c l i c  mesomer b e t a i n e s .  With e t h y l  cyano- 

a c e t a t e ,  however, 2 and ~ i m u l t a n o u ~ l y  formed i n  about  1:l r a t i o  i n d i c a t -  

i n g  t h e  s i m i l a r  r e a c t i v i t y  of t h e  e s t e r  and t h e  n i t r i l e  group. A f t e r  r ec rys -  

t a l l i z a t i o n  & and HC104 s a l t  could  be analysed s e p a r e t e l y  . compounds(l) 

a r e  mesomeric b e t a i n e s  and new types  of t h e  pyr ido [4,5-h?-2,3a,6a-triazaphena- 

l e n e  r i n g  system. The i r  p r e p a r a t i o n  i s  a s imple  process  i n  s p i t e  of t h e i r  comp- 

l i c a t e d  s t r u c t u r e .  

'H NMR s h i f t s  of compounds 2 - I _ d  JEOL-FX-100 ITMSI 

Comp. Me-9.H-9,H7-l0,ll Me-2 MeZN Fh H-3 H-7 COOEt Solvent 



13c NMR s h i f t s  of compounds 2-3 JEOL-FX-100 / TMS I 

Cmp C 1  C3 C3b C7a C8 C9 C10 C 1 1  C l l a  C l l b  Me-2 Me-9 C6H5 COOEt 
,.>. 

Addi t iona l  13c NMR s h i f t s  o f  z;l_b;l_c;z i n  t h e  o rde r  of C5,C6,C7: 

s o l v e n t s :  2 , L b . S  DMSO-d 7c CDC13+CD30~ 
6 '  - 

EXPERIMERTAL 

A l l  me l t ing  p o i n t s  a r e  uncorrected .  

Addi t ion  of morpholine on t h e  2.6a-diaza-3a-azoniaphenalene r i n g .  

Morpholine (5  rrL, 57 -01) was used t o  s o l v e  g (0.40 g , l  mnol) a t  ambient tempe- 

r a t u r e .  C r y s t a l l i z a t i o n  commences w i t h i n  a  f e w h o u n , a f t e r  24 h  t h e  s o l i d  m a t e r i a l  

was f i l t e r e d  off ,washed wi th  e thano l  (5 ml) and d r i e d  t o  g ive  0.26 g  o f  1 (60%) , 
mp 176'~.  Anal. Calcd. f o r  C25H25N602 (441.492) : C ,  66.00; H ,  5 .71; N ,  19.03. 

Found: C ,  67.71; H ,  5.80; N ,  19.00 %. 

Ring t r ans fo rmat ion  of l a  wi th  p-toluenesulfonarnide-Na 

To a  suspension of p- to luenesulfonanide  (1.71 g ,  10 mmol) i n  e t h a n o l  (30 ml) sodium 

e thox ide  (0.82 g ,  1 2  -01) and l_a (4.49 g ,10 rnol)  was added.After s t i r r i n g  f o r  15 

min t h e  mixture was evapora ted  t o  dryness,  t r i t u r a t e d  wi th  water (50 m l )  and ac- 

i d i f i e d  wi th  5% H C 1  s o l u t i o n  (10ml) to  g ive  1 (5.03 g ,  80 %).  Mp > 260°c. 

Anal. Calcd.  f o r  C28H3JN504S (630.483) : C ,  53.33; H ,  5 .27;  N ,  11.11. 

Found: C ,  53.38; H ,  5 .19; N ,  11.13 %. 
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Rinq t r a n s f o r m a t i o n  o f  l b  w i t h  h y d r a z i n e  

A m i x t u r e  o f  ( 3 . 9 3  a, 10 -01) i n  e t h a n o l  (30ml) a n d  h y d r a z i n e  h y d r a t e  (5 n l )  

was a l l o w e d  t o  s t a n d  o v e r n i g h t  t h e n  a c i d i f i e d  w i t h  p e r c h l o r i c  a c i d .  The p r e c i p i t a -  

t e d  c r y s t a l s  w e r e  f i l t e r e d  o f f , w a s h e d  w i t h  e t h a n o l  (10 m i )  a n d  d r i e d .  

Y i e l d :  3.56 g  (72 % )  o f  4. Mp 184-186Oc. A n a l .  Ca lcd .  f o r  C21H2gC1N705 (494.948): 

C, 5 0 . 9 6 ;  H ,  5 .91 ;  N,  19 .81 .  Found: C, 5 1 . 0 1 ;  H ,  5 .86 ;  N ,  1 9 . 8 8  %. 

Ring  t r a n s f o r m a t i o n  o f  l a ,  l b  w i t h  m a l o n i c  a c i d  d e r i v a t i v e s  / G e n e r a l  P r o c e d u r e 1  

1 E t h a n o l  (30 m i )  was u s e d  t o  s o l v e  R  C H ~ R ~  (10 m o l )  a n d  sod ium e t h o x i d e  (0 .82  g,12 

mmol) a n d  t h e n  (4.49 g . 1 0  mmol) o r  (3 .98  g ,  10  mrrol) was a d d e d  u n d e r  s t i r r i n g  

t o  t h e  s o l u t i o n  a t  room t e m p e r a t u r e .  I n  t h e  c a s e  o f  and 2, 3, a f t e r  s t i r r i n g  

f o r  1 5  min t h e  r e a c t i o n  m i x t u r e  was a c i d i f i e d  w i t h  p e r c h l o r i c  a c i d ( 0 . 5  ml) and t h e  

p e r c h l o r a t e  sa l ts - (% a n d  i_c+ld)-were f i l t e r e d  o f f , w a s h e d  w i t h  e t h a n o l  ( 1 0  ml) a n d  

d r i e d .  The m i x t u r e  o f  2 a n d  3 c o u l d  be s e p a r a t e d  by m u l t i s t e p  r e c r y s t a l l i s a t i o n  

f r o m  e t h a n o 1 : c h l o r o f o r m  (3 :2 ) .  I n  t h e  c a s e  o f  6&,*,5-d,&,l_b t h e  p r o d u c t s  p r e c i p i -  

t a t e d  a f t e r  s t i r r i n g  f o r  1 5  min,  w e r e  f i l t e r e d  o f f ,  washed w i t h  e t h a n o l  (10 rl) a n d  

d r i e d  t o  g i v e  compounds 2 a n d  1. 

5 a  Y i e l d  5 3  %. Mp 240-242Oc (dec.) A n a l . C a l c d . f o r  C28H35C1N4010 (623.041) : C, 53 .97 ;  - 
H ,  5 . 6 6 ,  N; S ,99 .  Found: C, 53 .82 ;  11, 5 . 7 6 ;  U, 8 . 9 3  8 .  

5 b  Y i e l d  6 0  %.Mp 213-220°c ( d e c . )  A n a l . C a l c d . f o r  C241124N602 (428 .474) :  C, 67.27;  - 
H ,  5 . 5 5 ;  N,  19 .61 .  Found: C, 6 7 . 0 3 ;  H ,  5 .78 ;  N ,  1 9 . 6 1  % .  

5 c  Y i e l d  65  8. Mp 270°c (dec.) A n a l . C a l d . f o r  C26H2gN504 (475.525):  C, 65 .66 ;  - 
H ,  6 . 1 4 ;  N, 14 .73 .  Found: C, 65 .55 ;  11, 6 . 3 0 ;  N,  14.66 %. 

5 d  Y i e l d  62 8. 11~7270~~.Anal.~alcd.for C24H26N603 (446 .490) :  C, 64 .55 ;  H, 5 . 8 7 ;  - 

N ,  1 8 . 8 2 ,  Found: C, 6 4 . 5 0 ;  H ,  6 . 0 1 ;  N ,  1 8 . 7 0  %. 

7a Y i e l d  8 0  %. Mp :, 270°c A n a l . C a l c d . f o r  C26H291J504 (475.527):  C, 6 5 . 6 7 ;  H ,  6 .15 ;  - 
N,  1 4 . 7 3 .  Found: C, 65.61;  H ,  6 . 1 0 ;  N ,  1 4 . 7 0  %.  

7b Y i e l d  9 0  8 .  Mp> 270°c A n a l . C a l c d . f o r  C24H25N70 ( 4 2 7 . 4 8 9 ) :  C, 67.43;  M, 5.89;  - 
N ,  2 2 . 9 3 .  Found: C, 67 .38 ;  H ,  5 . 8 0 ;  N ,  22.88 %. 

7 c  Y i e l d  42 %. Mp > 2 7 0 ' ~  Anal .  C a l c d . f o r  C24H25C1N606 (528 .939)  : C, 5 4 . 4 9 ;  - 
H ,  4 . 7 6 ;  N ,  15 .89 .  Found: C ,  54 .46 ;  H ,  4 . 7 0 ;  N ,  1 5 . 8 5  8 .  

7d Y i e l d  2 1  %. Mp> 270°c A n a l . C a l c d .  f o r  C26H31ClN607 ( 5 7 5 . 0 0 7 ) :  C, 54 .30 ;  - 

H ,  5 . 4 3 ;  N ,  14.61.  Found: C, 5 4 . 3 2 ;  H ,  5 .46 ;  N,  14.57 8 .  
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