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Abstract: The 2.3a.6a-triazaphenalenium salts (1,2) undergo degenerated 
ring transformation in basic media resulting in stable mesomeric be- 

taines (A,?). 

2 In our previous paper we reported the preparation of the novel ring system, the 
1 2,3a,6a-triazaphenalenium chloride (1) and their reaction with nucleophiles . We 

have established that a Michael-type addition takes place with HSO; and CN' anions 

affording the novel tricyclic mesomeric betaines 6.7. 
In our further experiments with aqueous alkali hydroxide, however, we have obtained 

a product which failed to show the usual behaviour of pseudobases or Michael ad- 

ducts. These materials being insoluble in water precipitate instantly from aqueous 

solution of 1 with concentrated alkali hydroxide or within a few hours fromethanol , 
aqueous acetonitrile solution when refluxing with triethylamine or potassium carbo- 

nate. Their 'H and 13c nmr spectra show the starting triazaphenalenium-skeleton 
was retained but the substituents of the B ring changed: the 5-carboxylic acid 

moiety of 1 seemed to be reduced to a formyl group and the C4 olefinic carbon atom 
be oxidized to an 0x0 (imino) group. These radical changes are rather 

difficult to explain by an intramolecular oxido-reduction step and led us to the 

conclusion that they must be accompanied with ring opening and reclosure result- 

ing in the same triazaphenalenium-skeleton. Although these structures for the pro- 
4 5 ducts ia and ib were affirmed by X-ray crystallography the process itself re- 

mained unknown as we have' failed to trap any intermediate of 4. A possible path- 
way for the formation of 4 is given in Scheme 1. The initial step of the ring 

1 transformation is suggested by the reaction of CN- and HSO- ions : we have assumed 3 
that the OH- anion adds in a similar manner on the C4-C5 double bond. After de- 

protonation, 3 undergoes ring opening followed by rotation and the ester moiety 
can acylate the imine nitrogen atom affording the stable mesomeric betaine (4). 

The same reaction course must be accepted for the transformation of the carbo- 

nitrile derivative, too, although the reclosure of the B ring in basic media seems 

to be a quite unique step. Quantum chemical calculations also predicted the nucleo- 
2 philic attack at C4. Namely, there are six sp -hybridized carbon atoms in the mole- 

cule C1, C4, C5, C6, C9a and C9b which are, in principle, accessible for an attack. 

The minimum of the nucleophilic molecular potential map, as calculated from bond 

increments6", is located near C9b.  noth her factor which has to be taken into 



account i s  the  energy change during a  r eac t ion  approximated by t h e  sum of r i g i d  

molecule i n t e r a c t i o n  and geometry d i s t o r t i o n  terms. The l a t t e r  would be very high 

f o r  C9b which i s  located  i n  a  t r i p l e  bridgehead posi t ion8 '9 .  Therefore,  nucleo- 

p h i l x  a t t a c k  occurs a t  C 4  where t h e  i n t e r a c t i o n  p o t e n t i a l  i s  only  s l i g h t l y  higher 
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than a t  C9b. I n  order t o  es t imate  t h e  d i r e c t i o n  of t h e  a t t a c k ,  p o t e n t i a l s  a t  a  

distance of 1.70 8 from C 4  above (Fig.  1 )  and below t h e  r i n g  system were calcu- 

la ted .  The numerical va lues  (-165, -55 kJ/mol, r e spec t ive ly )  favor an a t t a c k  from 
2 the  opposite s ide  of t h e  phenyl group a s  i n  the  case of 5 and 7 . 

Mesomeric beta ines  4 show remarkable s t a b i l i t y  a t t r i b u t a b l e  t o  t h e  extens ive  delo- 

c a l i s a t i o n  of t h e  pos i t ive  and negative cha rges , the  former among t h e  N14, C 1 ,  

N2 . C9b. N3a. N6a and t h e  l a t t e r  among t h e  X 2 4 ,  C5, 028, 026 atoms 

(Fig. 2 ) .  These de loca l i sa t ions  can we l l  be demonstrated by the  r e spec t ive  bond 

lengths (Fig.  2 )  and bond angles :  a l l  carbon atoms taking p a r t  i n  t h e  delocal iza-  

t i on  i n  4 a  and 4b have pure sp2 character  a s  t h e  sum of t h e  angles  around them is 

360•‹+0.1. A f u r t h e r  evidence of de loca l i za t ion  is  t h e  d i s t o r t i o n  of t h e  C5-C6=026 

and C5-C25=028 bond angles varying between 126-129~. 

~ a r l i e r ~  we reported t h a t  & isomerised i n t o  ic upon heat ing,  v i a  r i n g  opening and 

reclosure between the  atoms C3 and N3a. The p o t e n t i a l  b a r r i e r  of t h i s  r eac t ion  

measured r ecen t ly  by 'H nmr was 123 kJ/mol. A mixture of ic and was t r ans -  

formed i n t o  + and 2c with t h e  same isomer r a t i o  which could no t  be  changed by 

heating. 
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nmr Chemical shifts JEOL-EX-100 solvent=CM31 TMS = 0 ppm 

Compd H-7 Me-7 NMe2 Me-2 iPr(Ar)-3 H-3 CH2-8.9 CHO NH 

3~ nmr Chemical shifts JEOL-FX-100 solvent=CDC13 TMS = 0 ppm 

Me-6NMe Me-2 C3 C5 C7 C8 C9 C9a CHO ~1' ~4' ~6' c9b+ 2 

Fig. 1. Nucleophilic molecular potential map for 1b in a plane 
1.70 X above the pyrimidine ring B (in k~7mol). The 
phenyl group at C3 is directed below the molecular plane. 

Among tetrahydropyrido[l,2-&]pyrimidines two types of ring transformation were ob- 

served earlier with basic catalysts effecting in both cases the B ring and yielding 

1, 8-naphthyridinesl0 and modified pyridoll, 2-a]pyrimidines11, respectively. 



I. Compound 4a 11. Compound 4b 

Fig.2. ORTEP diagram of 4a /I/ and Ab /II/ showing atomlc numberin and bond 
distances /I/; E.S.~. ' s  are in the range of 0.004-0.008 1. 
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