HETEROCYCLES, Vol. 29, No. 4, 1989

STRAINED HETEROCYCLIC SYSTEMS, lﬁ.l 1-AZATRIPTYCENE

J. Hodge Markgraf,* Katihiryn J. Leonard, Marlene E. Morrison,

anGg Curistopner R. Myers

Department of Chemistry, Williams College, Williamstown,

Massachusetts 01267, U.S.A.

hopstract - The first synthesis of l-azatriptycene (%) was
accomplished in four steps from 2-naphthylamine. TIts pKa was
deternined by potentiometric titration and compared toc that of
diphenyl-2-pyridylmethane. The seven-fold decrease in the

pasicity of % was attributed to ring strain effects.

Relatively few heterotriptycenes are XKnown, and only recently have azatriptycenes
neen described.2 It is well established that triptycene itself is a strained
molecule3 and that ring strain perturbs the physical and chemical properties of
nitrogen heterocycles.4 l-Azatriptycene (%) was therefore of interest in order to
extend such correlations tc this bicyeclic framework. Herein we report the first

synthesis of % and assess its basicity. The route to such a molecule can proceed
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via a suitacly functionalized 9,l0-dihydro-9,10-ethancanthracene, followed by con-
struction of the pyridine ring. Alternatively, an azaanthracene system can be
prepared, followed by cycloaddition of benzyne. Both strategies were employed by
Quast and Scnon in their receat studies.2 Tine former pathway was followed in the
synthesis of %, while the latter route was utilized for derivatives of 1,8-
diazatriptycene. We chose the benzyne strategy for % and therefore a benzolgl-
guinoline was the key iutermediate. 2-Naphthylamine was converted to l-chloro-2-
naphtnylamine (%) by N-chlorosuccinimide (NCS). Skraup cyclization by the sulfo~

mix method5 gave lO0-chlorcbenzo[glquinecline (%). Addition of benzyne afforded
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y-¢iiloro-l-acatriptycene (é), wnich was reductively decnlorinated oy tributyltin

. , o - - \ . . s
aydrige to yield [l. Tue pasicity of ] was determined oy potenticmetric
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titrationT and compared (Taosle) to the pKa values reported for 2-beazylpyridine
(g} and dipnenyl-2-pyridylmethane [1).8 Tiae latter compound incorporates the
benzaydryl woiety and serves as a wodel for the inductive effects, but not the
strain effects, inherent in %. Tie seven-fold difference in basicity between Z
and % reflects strain-induced effects observed with related systews and conforms
to our earlier interpretations. Tiwus, to accommodate ring strain in the bicyclie
systed reuaybridization occurs at C-3Ja, wnereby tne shaded orbitals increase in
p character and the unshaded crhital
concomitantly gains s character. These
effects are transmitted along the sigma-
bond framework, inducing analogous orpi=
tal rehybridization at nitrogen. As a
result, the pair of n electrons occupies
an orvital of nigher s character ana tue

nasiecity, tuerefore, is aecreased.
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Table. dalf neutralization potentials (iigp) and pKa values

Coupound Hupd PK
mv a

[ 312 5.13

e

7 333 4.51

v

1 364 3.66

N

a : . . . s , - : . . . .
—vetermined at ¢3°C in acetic aniuydride solution by titration with perciiloric

aciu in acetic acid.
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