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In a previous communication (1), which was concerned mainly with the
benzoylation of the benzhydryl cation by the reaction of 2-benzoyl-1,2-
dihydroisoquinaldonitrile (I) with benzhydrol in concentrated sulfuric
acid, mention was also made of the acid-catalyzed condensation of I with
1,1-diphenylethylene (II). Two isomeric products of molecular formula
C31H22N2 were obtained. One of these, a colorless compound of m.p. 194,0-
194.5°, could be converted to the other, a yellow compound of m.p. 262, 5-
263.5°, either by treatment with 12 N sulfuric acid or by potassium
hydroxide fusion. Also, prolonged hydrolysis of the colorless compound
in 3.6 N sulfuric acid gave both the yellow compound and an equimolar
mixture of l-hydroxyisoquinoline (V) and 2,3, S5-triphenylpyrrole (VI) (2).

A tracer study has now been completed in which carbonyl-c14 labeled
I and cyano-c14 labeled I were condensed with unlabeled II and unlabeled I

1
was condensed with methylene-C 4 labeled II, each of the three reactions
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being carriect out in sulfuric acid-dioxane medium. A pure product of
molecular formula C31H22N2 was isolated in each case. The colorless
compounds of m.p, 194,0-194,5° were subjected to hydrolytic cleavage in
hot, dilute sulfuric acid. Subsequent degradations of the labeled

2,3,5-triphenylpyrroles by the scheme outlined in Fig. 1 gave the carbon-14

distributions summarized in Table I.

TABLE 1

Carbon-14 Distribution in the Hydrolytic Cleavage Products
Specifically Labeled Label in Products
Precursor 1-Hydroxyisoquinoline 2,3, 5-Triphenylpyrrole

2-Benzoyl-1,2-dihydro-
isoquinaldonitrile- Inactive 100 + 2% in 5-position

carbonyl—C14

2-Benzoyl-1,2-dihydro-

isoquinaldonitrile- Inactive 100 + 2% in 2-position
cyano-C14
: 14 : : fas
1,1-Diphenylethylene-2-C Inactive 100 + 2% in 4-position

Of the 24 theoretical structures which may be written for a
triphenyl-(1-isoquinolyl)-pyrrolenine only one is consistent with the
observed caibon-14 distribution of the cleavage products (3). Thus, the
colorless product of m.p. 194.0-194,5% is now known to be 2-(l-isoquinolyl)-
3,35-tripherylpyrrolenine (III), and the isomer of m.p, 262.5-263.5° is

2-(1-isoquirolyl)-3,4, 5-triphenylpyrrole (IV).
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FIG. 1

Degradation of 2,3, 5-Triphenylpyrrole
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A mechinism for the formation of III, consistent with all of the
available datu, is shown in Fig. 2. Suggested mechanisms for the con-
version of II1 to IV plus the cleavage products, V and VI, by the action
of acid are shown in Fig., 3. Finally, a logical mechanism for the isomeri-
zation of III to IV by potassium hydroxide fusion is shown in Fig. 4 (4).

Complei:e and satisfactory analyses, both elemental and isotopic,
have been obtuined for all of the compounds mentioned in this communication,
Authentic 2,3, 5-triphenylpyrrole (VI) was prepared by the method of Smith (5).
2,3,S-Triphenylpyrtole—s-cl4 was prepared from 1,2,4-triphenyl-1,4-butanedione
by the same method, and a specifically labeled 2,3, 5-triphenylpyrrole, in a
control experiment, was found to undergo the degradation, outlined in Fig. 1,
in an uncomplicated manner, Authentic l-hydroxyisoquinoline (V) was
prepared by the method of Tschitschibabin and Kurasanova (6). 1,1-Diphenyl-

i was prepared from benzophenone and methyl-C14-tripheny1—

ethylene-l-CL
phosphonium bromide by the Wittig reaction (7), while 1,2,4-triphenyl-
1,4-butanedione-4—c14 was obtained by reaction of ncetophenone-carbonyl-c14
with benzoin in the presence of potassium cyanide (5).

in a subsequent, detailed paper, arguments in addition to those
based on the results of the tracer experiments will be advanced to show
that ITI is the only pyrrolenine condensation product of the 24 theoretical
triphenyl-(1l-isoquinolyl)-pyrrolenines which accommodates the following
facts: (1) tie formation of l-hydroxyisoquinoline (V) and 2,3, 5-triphenyl-
pyrrole (VI) on acid-catalyzed hydrolytic cleavage, (2) the concomitant
formation of a triphenyl-(l-isoquinolyl)-pyrrole, and (3) the observation
that the latt=r product does not undergo hydrolytic cleavage to give V and

VI on prolongad refluxing in dilute sulfuric acid.
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FI1G. 2

Proposed Mechanism of Condensation Reaction
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FIG. 3

Mechanisms of Acid-catalyzed Isomerization and Cleavage
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