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Diazonia Hexacyclic Aromatic Systems From bis(Bromomethyl)naphthalenes

C. K. Bradsher and J. P. Sherer

Department of Chemistry, Duke University

Starting with the appropriate bis(bromomethyl)naphthalenes, 14a,16a-diazoniaanthra[ 1,2 ]-
anthracene salts (6), and the 4a,12a- (13, 14) 4a,8a-(15) and 8a,]6a-diazoniadibenzofb,k | -
chrysene (16) salts have been prepared for the first time.

A few years ago a communication from this laboratory
(2) described the synthesis of three diazoniapentaphenes
(e.g., 1) from bis(bromomethyl)benzenes. These were the
first examples of completely aromatic condensed benze-
noid compounds having two azonia nitrogen atoms at
bridgehead positions. Subsequently, other research groups
have shown that the tricyclic diazoniaphenanthrene (3,4)
and diazoniaanthracene (5) and heptacyclic 7,8-dihydroxy-
5a,8a-diazoniaheptaphene salts (6) may be prepared.

The present communication deals with our efforts to
prepare hexacyclic diazonia compounds starting with five
bis(bromomethyl)naphthalenes. ~ When 1,8-bis(bromo-
methyl)naphthalene (2) was allowed to react with slightly
over two equivalents of 2-(1,3-dioxolan-2-yl)pyridine (3)
and the resulting quaternary salt (5) heated with poly-
phosphoric acid, the product, isolated in 90% yield by the
tribromide technique (2), was 14a,16a-diazoniaanthra-
[1,2-a Janthracene dibromide (6).

This dicyclization is unambiguous in the sense that in
5 each of the side chains attached to the naphthalene ring
has only one adjacent position at which cyclization can
occur. While the new hexacyclic derivative (6) has an
ultraviolet absorption indicating that it is a condensed
polycyclic system, comparison of the spectrum with that
of the parent hydrocarbon, anthra[1,2-¢]anthracene, is
impossible since the hydrocarbon is unknown.

Another unambiguous cyclization involved the isomeric
quaternary salt (7a, Table I) derived from 1,5-bis(bromo-
methyl)naphthalene, which has only one open position
adjacent to each side chain. The product, believed to be
4a,12a-diazoniadibenzo[b,k Jchrysene (13) bromide, has
an ultraviolet absorption spectrum which is related in the
usual way (7) to the parent hydrocarbon (12). The
quaternary salt (8a) obtained by reaction of 1,5-bis-
(bromomethyl)naphthalene and the ketal (4) from 2-aceto-
pyridine was more difficult to cyclize and when heated in
polyphosphoric acid at 100° gave the monocyclized
product (17) in 32% yield. Raising the cyclization

temperature to 125° afforded a good yield (91%) of the
dicyclized product (14a).

It would be expected that the cyclization of the
quaternary salt (9a) obtained by the reaction of 2,3-bis-
(bromomethyl)naphthalene with the acetal (3) derived
from picolinaldehyde would likewise gave a product of
unambiguous structure. Unfortunately, no conditions
were found for bringing about the cyclization.

The quaternary salt (10) derived from 1,6-bis(bromo-
methyl)naphthalene might lead to two products in that
the side chain at position 6 could cyclize either into the
adjacent alpha position (position 5) or beta position
(position 7). The only product isolated (34% yield) is
believed to be 4a,8a-diazoniadibenzo[b,k Jchrysene bro-
mide (15), formed by cyclization at the alpha position.
The structural assignment was made by comparison of
the ultraviolet spectrum of the cyclization product with
that of dibenzo[b,k |chrysene (12) (8) and that of 4a,12a-
diazoniadibenzo[b,k Jchrysene bromide (13).

An even more ambiguous cyclization was provided by
the reaction product (11) of 2,6-bis(bromomethyl)naph-
thalene with the picolinic aldehyde acetal (3). Each side
chain has both an adjacent alpha and beta position,
affording a possibility for three distinct ring systems. The
most probable mode of cyclization appeared to be that
involving both alpha positions of the naphthalene moiety,
and judging from the absorption data for the product
(Table II) this actually occurred.

The new hexacyclic diazonia compounds (13-16) are
high melting (> 400°), and yellow or yellow-orange in
color. Addition of a bicarbonate solution to an aqueous
solution of one of the salts gives a blue color which quickly
turns brown. Even polar solvents attack the aromatic
diazonia compounds producing dark-colored material. This
may be avoided by a small quantity of a mineral acid to
the solvent used for crystallization.
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12, R=H

)13, Rz H; 4a,12a =N*

14, R =CH3z; 40,l120 =N*
15, R=H; 4a,8a=N"

16, R=H;8a,16a =N*

EXPERIMENTAL

Elemental analyses were carried out by Dr. Ing. A. Schoeller,
Kronach, Germany, and Janssen Pharmaceutica, Beerse, Belgium.
Melting points were determined in capillaries using a Mel-Temp
melting block and are uncorrected. Ultraviolet absorption
spectra were measured in water using 1 cm. quartz cells with the
Cary Model 14 spectrophotometer.
bis(Bromomethyl )naphthalenes.

The 1,8-bis(bromomethyl)naphthalene was prepared from
naphthalic anhydride as previously described (9). 1,5-bis(bromo-
methyl)naphthalene, m.p. 215-216° (Lit. (10) 212°) was
prepared by the action of phosphorus tribromide on 1,5-bis-
(hydroxymethyl)naphthalene (11). The 2,3-bis(bromomethyl)-,
the 1,6-bis(bromomethyl)- and 2,6-bis(bromomethyl )naphthalenes
were prepared by methods described in the literature (12,10, 13).

Quaternization Reactions.
The bis(bromomethyl)naphthalene 3.14 g. (0.01 mole) was

Ol 2O
RN

{CH,0),CH CH(OCHp)y

heated on the steam bath with 3.5 g. (0.023 mole) of 2-(1,3-
dioxolan-2-yl)pyridine (3) (14) or 3.5 g. (0.021 mole) of 2-(2-
methyl-1,3-dioxalan-2-yl)pyridine (4) (14) and 5 ml. of tetra-
methylene sulfone until a homogeneous solution was obtained.
The resulting mixture was allowed to stand at room temperature
in a stoppered flask for the specified time (Table I). The solid
mass was then broken up, washed with ethyl acetate and then
recrystallized from methanol-ethyl acetate affording colorless
crystals. Perchlorate salts were prepared by addition of a 35%
solution of perchloric acid to an aqueous solution of the bromide.

Cyclization Reactions.

The bis(1-methylene-2-[1,3-dioxolan-2-yl] pyridinium)naphtha-
lene bromides (Table I) were suspended in 10-20 times their
weight of polyphosphoric acid and the mixture heated on the
steam bath and stirred for the period indicated (Table II). The
solution was then cooled, an equal volume of crushed ice added,
and the solution heated on the steam bath for 1 hour. The
resulting solution was cooled and a solution of one volume of
bromide in three volumes of 48% hydrobromic acid was added
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until no further precipitation occurred. The tribromide salt was
collected, washed with cold water then dissolved in 1:1 acetone-
water solution. The mixture was concentrated and the bromide
which crystallized was purified by recrystallization. The salts
melted above 400° usually with decomposition. Further details
concerning the formation of diazoniadibenzo[b,k ]chrysenes will
be found in Table II.

14a,16a-Diazoniaanthra[1,2-a ] anthracene Dibromide (6).

The cyclization of 1,8-bis(1-methylene-2-[1,3-dioxolan-2-yl}-

pyridinium bromide)naphthalene (5a) was carried out for 2 hours
essentially as described in the preceding paragraph, affording yellow
orange needles, m.p. > 400° dec. from acidified water-acetonitrile
solution, yield (90%).

Anal. Caled. for C24Hi16BraN2: C, 58.56; H, 3.28; N, 5.70.
Found: C,58.34; H,2.96; N, 5.80.

The perchlorate crystallized from acidified water-acetonitrile
as long golden needles, m.p. > 400° dec.

Anal. Caled. for Ca4H;6Cl2N20g: C, 54.25;
N,5.27. Found: C, 54.59; H,2.88; N, 5.61.

4-(1-Methylene-2-acetylpyridinium)-7-methylbenz [k Jacridizinium
Perchlorate (17).

A solution of 0.87 g. of 1,5-bis(1-methylene-2-[2-methyl-1,3-
dioxolan-2-yl] pyridinium)naphthalene bromide (8a) in 15 g. of
polyphosphoric acid was heated and stirred for 19 hours. The
solution was diluted in the usual way, heated, filtered and cooled.
To the cold diluted solution, 35% perchloric acid was added and
the resulting precipitate crystallized from methanol-ethyl acetate.
The resulting yellow powder m.p. > 400°%; 0.25 g. (32%), had a
strong absorption in the infrared at 5.85 u (carbonyl) and in
solution exhibited a blue fluorescence, u.v. max (95% ethanol)
232.5 mu (log e 4.53), 270sh (4.56), 274 (4.57), 306 (4.32),
318.5 (4.39), 344 (3.85), 360 (4.07), 379 (4.36), 399 (5.11).

Anal. Caled. for Cp6H2,ClaN,09: C, 54.08; H, 3.84;
N, 4.85. Found: C,54.20; H, 3.86; N, 5.15.

H, 3.04;
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