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Reactinn of the ortho-halogenated eC-phenyl cinnsmic acids (Ia; X=Cl

or Br, z=COOH, Y=R=H) ami stilbenes (Ibj X=Cl, Z=CgHg, Y=R=H) with excess

potassium amide in l1iquid ammonia gives the corresponding phenanthrenes (II)
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For these cyclisatiﬂns intermediacy nf benzyne was assumed since the

in gond ylelds.

NHy

conditions used were typical for its generatinn. However, it was discovered
later that a similar reactinn with the meta-halogenated compounds Ic and Id
(Y=Cl or Br, Z=COCH or CgHg, X=R=H) did not give phenanthrenes in detectable
(t.l.c) amounts. This observation was perplexing3 since Ic and Id can form

the same benzyne as obtained from Ia and Ib. To exclude the possibility that
here, due to>steric or some other reasons, benzyne was being formed entirely

on the wrong side, the reaction was studied with a compound in which the para
position was blocked (Ie, ¥=Cl, 2=COOH, ¥=H, R=0CHg; C1gH;3C105, m.p. 219-221%).
Again no phenanthrene formetion was observed althnugh the halogen was lost as
usual. Finally, the compourd If (X=Cl, Z=COOH, Y=0CHy, R=H) was synthesised4
and when it was treated with KNH,(14 mole) in liquid ammonia for 3 hrs., the
correspnnding phensnthrene carbnxylic acid IIf (Y=OCH3, Z=CO0H, R=H; chHi2°3’
m.p. 218-9°, m/e 252 (M*) wes formed in 45 & yield. This crucial experiment

clearly shnwed that the above cycllisatinns were nnt benzyne mediated.

4 cyclisatinn mechanism based on additinn of amide inns acrnss the

C=C bond followed by nucleophilic displacement of the helngen by the highly
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activated ortho carbon of the other ring (III) was then considered. However,

it too could be d:lscount:ed5 in view of the failure of the fluorn compound

Ig (X=F, 2=COOH, Y=R=H, Y=R=H, C15H;;1FOg, m.p 183-4°) to react with KNHy/ N -

In this context cyclisatinn through a8 sequence involving loss of halide inn
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from initially formed ilon-radical seems tn remain the only tenable mechanigm .

It is becoming increasingly evident that many reactions of aryl halides
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including those of chlorides, with metal amides in liquid ammonia may not involve

a benzyne intermedisate.
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