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Nuchar W, filtered, and acidified with glacial acetic acid.
The precipitate was collected on a Biichner funnel, washed
with water and dried. The yellowish-brown crystalline
powder weighed 1.4 g. It did not melt up to 380°,

Anal. Caled. for C,;H,O,N;Cl: N, 28.06; Cl, 14.20.
Found: N, 28.00, 27.95; Cl, 14.21.

J. T. Baker CuemicaL Co.
PHILLIPSBURG, NEW JERSEY
RECEIVED NOVEMBER 15, 1948
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Quinazoline Derivatives

4-(1,2,3,4-Tetrahydroquinolyl-1) -quinazoline.—Ten
grams (0.0685 mole) of 4-quinazolone was refluxed with
22 g. (0.105 mole) of phosphorus pentachloride and 100 ml.
phosphorus oxychloride for twenty-four hours. The
latter was removed by distillation under diminished pres-
sure; toluene (15 ml.) was added and 10 ml. removed by
distillation. Twenty grams (0.1839 mole) of 1,2,3,4-
tetrahydroquinoline was added and the resulting mixture
refluxed for two hours. Dilute hydrochloric acid was
added and the upper layer separated and discarded. The
addition of dilute sodium hydroxide to the aqueous layer
resulted in the separation of a pasty solid. From this the
desired product was obtained as bright yellow crystals
from ethanol in a yield of 78%,; m. p. 130.5-131.5°.
Anal. Caled. for CyHi:N3: C, 78.14; H, 5.79; N,
16.08. Found: C, 77.80; H, 5.74; N, 16.15.
6-Chloro-4-(6-methoxy-1,2,3,4-tetrahydroquinolyl-1) -
quinazoline.—In an analogous manner, 10.8 g. (0.060
mole) of 6-chloro-4-quinazolone, 12.7 g. (0.061 mole) of
phosphorus pentachloride, 72 ml. phosphorus oxychloride,
and 24 g. (0.15 mole) of 6-methoxy-1,2,3,4-tetrahydro-
quinoline were allowed to react to form the desired quina-
zoline in a yield of 689,. The product crystallized from
an ethanol-ethyl acetate mixture in pale yellow needles,
m. p. 106-108°.
Anal. Caled. for CisHyCIN;O: C, 66.35; H, 4.95.
Found: C, 66.15; H, 4.95.
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Two New Derivatives of 2-Aminofluorene

In an attempt to make 2-aminofluorene derivatives
which should produce a more rapid carcinogenic response
than that elicited by feeding N-(2-fluorenyl)-acetamide!
we have prepared N-(2-fluorenyl)-glycine and N-(2-
ﬁuorqnyl)-hemi-succinamide in the hope that the greater
solubility of these compounds in water would lead to the
desired action,

N-(2-Fluorenyl) -glycine.—A solution of 36.2 g. (0.20
mole) of 2-aminofluorene? in 750 ml. of hot 95% ethanol
was added to a solution of 29.2 g. (0.21 mole) of bromo-
acetic acid (Eastman Kodak Co.) and 38.8 g. (0.46 mole)
of sodium bicarbonate in 500 ml. of water, the mixture
heated under reflux on the steam-bath for twelve hours
and then diluted with 500 ml. of boiling water. A small
insoluble residue in the hot solution was removed by
filtration, and the filtrate evaporated to a volume of 800

(1) Wilson, DeEds and Cox, Cancer Research, 1, 596 (1941), and
numerous papers by other authors since.

(2) “Organic Syntheses,” Coll. Vol. IT, New Vork, N. Y., 1943,
p. 448. We have also reduced 2-nitroflvorene conveniently on the
large scale with sodium hydrosulfite,
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ml. in vacuum. When cold, it was acidified to pH 4 with
6 N HC], and the amorphous brown powder that formed
was filtered by suction and washed with 500 ml. of hot
water. The crude fluorenylglycine was recrystallized
from hot 959, ethanol (with decolorizing carbon (Darco)).
After two further recrystallizations from the same solvent
the compound was obtained in the form of small rhombic
plates with a slight tan coloration; m. p. 157° (dec.)
(uncor.); yield, 39 g. (81%,).

Anal. Caled. for CyH;0,N: C, 75.3; H, 5.5. Found:
C,74.8; H, 5.4.

N-(2-Fluorenyl) -hemi-succinamide.—A mixture of 36.2
g. (0.20 mole) of 2-aminofluorene? and 24 g. (0.24
mole) of succinic anhydride (E. K.) in 500 ml. of dry ben-
zene was refluxed for seven hours, during which time the
succinyl derivative slowly separated from the solution.
When cold, the crude product was filtered off and the ex-
cess succinic anhydride present in it decomposed by sus-
pending the material in 500 ml. of absolute ethanol and
refluxing on the steam-bath for one hour. After twenty-
four hours in the cold the pale yellow crystals were col-
lected on a Buchner funnel and washed with 30 ml. of
absolute ethanol. The yield of N-(2-fluorenyl)-hemi-
succinamide, m. p. 225° (dec.) (uncor.) was 57.5g. (95%).
It formed colorless rhombic plates from acetone, m. p.
unchanged.

Anal. Caled. for C;H;;O3N: C, 72.6; H, 5.4; N, 5.0.
Found: C,72.6; H,5.4; N, 5.0.

Dr. Gray H. Twombly, of the Department of Obstetrics
and Gynecology of this University, has found that both
these compounds are carcinogenically potent in rats.3

(3) Private communication.
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p-Cyclopentylacetophenone and p-Cyclopentylbenzoic
Acid

p-Cyclopentylacetophenone,—Six grams of phenyleyclo-
pentane and 3 g. of acetyl chloride were dissolved in 30 ml.
of dry carbon disulfide and 5 g. of aluminum chloride was
added gradually. A vigorous reaction ensued, the solu-
tion turning orange in color. The mixture was allowed
to stand overnight. It was then refluxed for thirty min-
utes and poured upon ice and dilute hydrochloric acid.
The organic layer was washed with water, dried over cal-
cium chloride, and the solvent distilled at ordinary pres-
sure. The residual oil was vacuum distilled. There was
obtained 5 g. of a colorless, refractive oil which distilled
at 131-135°at 6 mm. When freshly distilled, the product
is practically odorless; d2%, 1.028, »2p 1.5486; Mp
caled. 56.50; Mp observed 58.14.

Anal. Caled. for CsH;40: C, 84.0; H, 7.96.
C,84.1; H,7.76.

2,4-Dinitrophenylhydrazone.—This derivative was pre-
pared by the method of Shriner and Fuson.! It was ob-
tained as bright orange plates, moderately soluble in alco-
hol from which it was twice recrystallized; m. p. 165°.

Anal. Caled. for C19H2004N4: C, 62.0, H, 5.43; N,
15.2. Found: C,61.7; H,5.39; N, 15.2.

p-Cyclopentylbenzoic acid was prepared from ¢-bromo-
phenyleyclopentane? by means of the Grignard reaction
followed by carbonation with Dry Ice. The crude acid
was twice recrystallized from dilute alcohol. From 2 g. of

Found:

(1) Shriner and Fuson, “Systematic Identification of Organic
Compounds,” 3rd ed., John Wiley and Sons, Inc., New York, N, Y.
1948, p. 171.

(2) Kleene, THIs JOURNAL, 62, 2883 (1940).



