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Ring Closure of a Chromanylidenemalononitrile
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The acid mediated cyclization of various heterocyclic
ylidenemalononitriles has provided (1,2) a valuable means
of building rings fused to heterocyclic moieties. This
reporl now presents the first successful ring closure of a
chromanylidenemalononitrile (7).
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Based on earlier studies (3) it was apparent that both
the 6- and 8-positions of chroman-4-ylidenemalononitrile
would have to be blocked in order to realize fruitful results
upon treatment with acid. By analogy to the investigations
with thiochroman-4- (1ab), 2,3,4,5-tetrahydrobenzo[b ]-
thiepin-3- (l¢) and 2,3,4,5-tetrahydrobenzo| b Joxepin-3-
ylidenemalononitriles (1d) methyl substituents were chosen
for this purpose. Thus treatment of compound 1, prepared
in the usual manner (1,2) from 6,8-dimethylchroman-4-
one (4), with concentrated sulfuric acid (1a,b,¢) produced
a mixture of three products which, unfortunately, has so
far resisted complete separation and is currently under
investigation (5). llowever, in view of the recent successes
(1d,2) with polyphosphoric acid as a cyclizing medium for
heterocyclic compounds, 1 was treated with this reagent
and found to yield the keto-amide 2 as the sole product.
The structural assignment of 2 was based on spectral evi-
dence (see Experimental) in comparison to similar keto-
amides (1). Thin layer chromatographic comparison of 2
with the mixture obtained from sulfuric acid treatment of
1 indicates the definite presence of 2 (along with two other
products (5)) in the latter product composition.

Since polyphosphoric acid did not promote the dispro-
portionation of 1, it was then applied to 3 which has
produced (lab) the disproportionation products (4a-c).
However, as before (1b), 4a-c were obtained and their
relative amounts were dependent on the reaction conditions
in a manner similar to sulfuric acid (1b). This contrasting
behavior between 1 and 3 in polyphosphoric acid is difficult
to explain in view of the results reported by Tilak and
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co-workers (0) for the acid promoted disproportionations
with thiochromenes (6a), 1,2-dihydroquinolines (6b), and
chromenes (6¢).

Finally, treatment of 5 (1c) with polyphosphoric acid
produced a red gummy intractable mass which resisted
crystallization and, hence, identification.

EXPERIMENTAL (7)

6,8-Dimethylchroman-4-one (4) and its precursor, $-(2,4-
dimethylphenoxy )propionic acid (8), were prepared by slight
modifications of the reported (4,8) reaction conditions.

6,8-Dimethylchroman-4-ylidenemalononitrile (1).

A 30 ml. benzene solution of 3.52 g. (0.02 mole) of 6,8-dimethy!-
chroman-4-one, 2.0 g. (0.03 mole) of malononitrile, 2 ml. of glacial
acetic acid, and 1.0 g. of ammonium acetate was refluxed with the
assistance of a Dean-Stark trap until the calculated amount of
water had been collected (7 hours). The orange reaction mixture
was cooled, decanted from the malononitrile polymeric mass
which was present, washed with water (2 x 100 ml.), dried over
magnesium sulfate, and concentrated to dryness on a rotoevapora-
tor. The yellow solid which resulted upon cooling was recrystallized
from mecthanol as yellow needles (96% yield), m.p. 137-139°%; jr
(potassium bromide): 4.45 u (CN); 1H nmr (deuteriochloroform):
5 2.17 (s, CH3), 8 2.28 (s, CH3), 8 3.07 (t,] = 6 Hz, CH;), 6 4.38
(t,) =6 Hz, CH,), 6 7.36 (s, H-7), 8 8.11 (s, H-5).

Anal. Caled. for C14H 1, N20O: C,75.00; H, 5.35. Found: C,
74.98; H, 5.65.

Reaction of 1 with Polyphosphoric Acid to Produce 2.

To 150 g. of polyphosphoric acid warmed at 90° was added 3.0
g. (0.014 mole) of 1. The mixture was mechanically stirred at 90°

for 2.5 hours at which time the solution was poured over ice to
produce orange-brown crystals. These crystals were filtered, air
dried, and digested with 95% ethanol (to remove unreacted 1).
The resulting insoluble material was recrystallized from chloroform-
cther to yield 2 as orange crystals (58.8% yield (9)), m.p. 214.-217°
dec.; ir (potassium bromide): 2.98 u (NH,), 5.85 u (ketone C=0),
6.00 u (amide C=0); 'H nmr (trifluoroacetic acid): & 2.29 (s,
CH3), 6 2.46 (s, CH3), 6 3.50 (t,] = 6 Hz, CH3), 6 4.61(t,] =6
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Hz, CH,), 8 7.11 (s, H-7); uv (absolute ethanol): A max 237 nm,
266 nm.

Anal. Caled. for Ci4H{3NO3: C,69.12; H, 5.39. Found: C,
68.85; H, 5.50.

Compound 2 is also obtainable from treating 20.0 g. (0.089
mole) of 1 with stirred concentrated sulfuric acid (200 g.) at 75°
for 1.5 hours and, subsequently, pouring over ice. Extensive silica
gel column chromatography with chloroform of the resultant red
precipitate produced only small amounts of 2(5).
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