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The benzoxazine and the benzothiazine moieties of cyclohepta-
[b]l[1,4]benzoxazines and their S-analogs were easily exchanged with
o-aminobenzenethiol, o-phenylenediamine and other related 1,2-bifunc-
tional reagents in ethanol. The exchange of the two fused

heterocycles of a tropylium compound is also described.

In the preceeding communication we reported novel intermolecular heterocycle
exchange reactions of cycloheptalb][1,4]lbenzoxazine 1 with o-aminophenol %a and its
4-methyl derivative.z) In this communication we wish to describe another
hetercycle exchange reaction of l and its S-analog % with o-aminobenzenethiol gb,

o-phenylenediamine gc, its N-methyl and N,N'-dimethyl derivatives (%d and %e) and

aliphatic 1,2-bifunctional reagents.
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When l was treated with an excess of 2b, cycloheptalb][1,4]benzothiazine 23)
was formed in a high yield. Similarly, both l and % were converted into the
diazine analog 4 of the quinoxalo form?73) by the reaction with 2c. The
reverse reaction of % or % to l did not take place apparently because of the
less favorable nucleophilicity of %a. Conversion of l to N-methyl derivative EG)

and N,N'-dimethyl cation Q7) was also achieved by the heterocycle exchange reaction
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with gd and %e. 9-Isopropylcycloheptalbl[1,4]lbenzoxazine 28) and %p gave a
thiazine analog Qg) which did not isomerize anymore with %b.

Compound l also reacted with aliphatic amines such as ethylenediamine and
2-aminoethanethiol, giving rise to the 2,3-dihydrocycloheptalbldiazine and thiazine
(9a,b, X=NH, 5),'%) respectively. The reaction of 1 with 2-aminoethanol initially
afforded 2-aminotroponeimine 19,11) which, owing to the weak nucleophilicity of the
alcoholic hydroxyl group, became u]12) by dehydrocyclization. On the other hand,

3 with ethylenediamine exclusively gave 2-phenyl-4,5-dihydro-1H-imidazol 1213)
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instead of similar heterocycle-exchanged products.

The tropylium compound such as 1514) having two annelated hetero-rings
~n
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obtained from 8-bromo compound L§15)Via S-substituted compound 1314)gave 1914)
also by the exchange of its benzoxazino moiety with excess of zb. On the other
hand, compound LZ16)having a strong intramolecular H-bonding did not suffer any
heterocycle exchange with %b.

The experimental evidence descrived so far would prove the validity of our

2)

former assumption concerning the reaction pathway for this unprecedented

intermolecular exchange of the whole heterocycles. It shows a characteristic
feature of the complex reactivities of these heterocyclic system (l, s,and i), in
which an intramolecular shift of a heterocycle is also observed frequently, as
will be reported eleswhere.
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