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The mobilities of the hydrogen atoms of the methylene groups of
1,2,38, 4-tetrahydroacridine-10-carboxylic acid and of «,B-trimethyl-
lenecinchoninic acid on condensation with some aldehydes and ke~
tones of the aliphatic, aromatic, and heterocyclic series and with
phthalic anhydride have been studied.

In the present work we obtained styryl derivatives
from 1,2, 3,4-tetrahydroacridine-10-carboxylic acid
and from «, B~-trimethylenecinchoninic acid, which
have been described previously by Borsch [1, 2]. Con-
densation with acetaldehyde, benzaldehyde, cinnam-
aldehyde, salicylaidehyde, furfuraldehyde, and ace-
tone was used. The reaction of phthalic anhydride
with pyridine and quinoline derivatives takes place,
as is well-known, in the ¢-position. Since the hydro-
genated ring of cinchoninic acid can be regarded as a
substituted quinaldehyde, the product of the reaction
with phthalic anhydride should, according to the litera-
ture [7,8], be colorless. By condensing phthalic anhy-
dride with 1, 2, 3, 4~tetrahydroacridine- 10-carboxylic
acid and o, B-trimethylenecinchoninic acid, we actually
obtained colorless products which confirmed once
more Kuhn's formula for quinophthalone [9]. The sub~
stances obtained are of interest for the study of bio-
logical activity [3—6] and for their possible use for
various syntheses and the preparation of polymers.

The condensation was carried out by boiling the
acid with a 10—30% molar excess of aldehyde or ketone
in 10% caustic soda solution for 1 hr 30 min-2 hr.
When the cooled reaction mixture was diluted with
acetone, colorless crystalline precipitates separated
out. The products obtained are insoluble in water and

the usual organic solvents. Their characteristic prop-
erties and yields are given in the table.

Chromatography in a thin layer of alumina showed
that all the condensation products are individual sub~
stances. They are being subjected to a chemotherapeu-
tic study.

EXPERIMENTAL

4-Benzylidenetetrahydroacridine~10-carboxylic acid (I). A mix-
ture of 10 m1(0.094 mole) of freshly-distilled benzaldehyde, 3 g
€0.013 mole) of 1,2, 3, 4-tetrahydroacridine-10-carboxylic acid (II),
and 1 ml of pyridine was heated in an oil bath at 120-130° C for
2 hr, cooled, and treated with 50 m1 of acetone. The precipitate
was filtered off, washed with hot acetic acid and ether, and dried at
90° C. Yield 2.5 g (60,9%).

4-(o-Hydroxybenzylidene)tetrahydroacridine-10-carboxylic acid
(1), A mixture of 10 ml (0,081 mole) of salicyladidehyde, 3 g
(0.013 mole) of II, and 1 ml of pyridine was heated at 165° C. Yield
2.78 g (68%).

4-Cinnamylidenetetrahydroacridine-10~-carboxylic acid (IV). A
mixture of 3 g of T (¢0.013 mole), 6 ml (0.05 mole) of cinnamalde-
hyde, 10 ml of caustic soda (10% ethanolic solution), and 2 ml of
ethanol was carefully stirred and heated in the boiling water bath
for 2 hr. Then 70 ml of acetone was added and the precipitate was
washed with ether, Yield 2.46 g (60.1%).

4-Furfurylidenetetrahydroacridine-10-carboxylic acid (V). A
mixture of 1.5 g (0.007 mole) of I, 10 g(0.1 mole)of furfural(freshly-~
distitled), 5 ml of 10% of caustic soda, and 1 ml of ethanol gave a
yield of 0,98 g (48%).

4-Ethylidenetewahydroacridine~10-carboxylic acid (VI). A mix-
ture of 1,5 g (0.007 mole) of I, 6 ml (0.1 mole) of acetaldehyde,

5 ml of 10% caustic soda, and 1 ml of ethanol gave a yield of 0.9 g
(45.6%).
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1 =CH—CqH; 225 CoHi7NO, 79.36| 4.23| 80.00{ 4.44 | 60.9
113 =CH-—~CsH;0H 257—258| CqH\7sNO; 75.94| 4.06 | 76.13| 4.22 | 680
v =CH—CH=CH— 261 Co3HsNO; 69.18| 3.69 | 80.94| 4.10| 60.1
—CgHs
v =CH—C,H;0 256.5 | C1gH;sNOs 73.81| 4.06 | 74.75 4591 48.0
H =CH-—CHj, 280 CieHsNO, 75.111 523 75.88| 553 | 4566
CH; i
Vil = < 276—277 | Ci7H;7NOg 7591 486 | 7640 524 | 506
CHj,
IX =CH-—CsHs 2532541 CyoH;sNO, 7896 4.13 | 7973 4.65 | 50.0
X =CH—CsH;OH 270 CaoH sNO3 75.001 3.98 | 75.70| 141 542
X1 =CH—CH—CHCgH;s 287 CaeH17NO, 79.89, 4.06 | 80.73; 428 | 506
XI1 =CH—C,H;0 274 CisHisNO; 73.80| 4551 74227 479, 460
XII =CH—CHj, 286 CisHisNO2 70.86| 549 | 71.13| 586 | 448
CH;,
xiv | =c{ 981 | CHsNO, | 75.16' 540 | 75.88| 553 | 45.6
CH;
XV C30,CeH, 273 CaeHysNO, 73.18! 356 | 73.94| 392 | 640
XVI Cy0,CsH, 143144 | CoiH;sNOy 73.20| 3.98 | 73.46| 4.08 | 51.3
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4-Isopropylidenetetrahydroacridine~10-carboxylic acid (VID). A
mixture of 5 ml of acetone, 1.5 g (0.007 mole) of II, 5 ml of caustic
soda, and 1 ml of ethanol gave 0.95 g (50.6%). ‘

3-Benzylidenetrimethylenecinchoninic acid (IX). A mixture of
1.5 g (0.007 mole) of &, B-trimethylenecinchoninic acid (VIII), 10ml
(0.094 mole) of benzaldehyde, and 1 ml of pyridine was heated in
the oil bath at 175° C for 2 hr. After cooling, 30 ml of acetone was
added and the precipitate was washed with ether. Yield 0.8 g (50%).

8-(o-Hydroxybenzylidene)trimethylenecinchoninic acid (X). A
mixture of 10 m1 (0.081 mole) of salicylaldehyde, 1.5 g (0.007 mole)
of VIII, and 1 ml of pyridine was heated at 120~130° G. The yield
1.2 g (54.2%).

8-Cinnamylidenetrimethylenecinchoninic acid (XI). A mixture
of 1.5 g (0.007 mole) of VIII, 3 ml (0,025 mole) of cinnamaldehyde,
5 ml of 10% ethanolic caustic soda solution, and 2 ml of ethanol
was heated in the water bath for 2 hr and was treated with 75 ml of
acetone, and the precipitate was washed with ether. Yield 1.16 g
(50.6%).

3-Furfurylidenetrimethylenecinchoninic acid (XII). A mixture of
1.5 g (0.007 mole) of VIII, 8.6 ml (0.10 mole) of furfural, 2 ml of
10% caustic soda, and 1 ml of ethanol gave 0.9 g (46%) of XIIL

3-Ethylidenetrimethylenecinchoninic acid (XIII). A mixture of
1.5 g (0.007 mole) of VIII, 6 ml (0.1 mole) of acetaldehyde, 5 ml of
10% caustic soda solution, and 2 ml of ethanol gave 1.95 g (44.8%)
of XIII.

3-Isopropyliden=trimethylenecinchoninic acid (XIV). A mixture of

5 ml of acetone, 1.5 g (0.007 mole) of VIII and 5 ml of 10% caustic
soda gave 0.87 g (49.6%) of XIV.

KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII

4-Phthalonetetrahydroacridine~10-carboxylic acid (XV), A mix-
ture of 0.55 g (0.0087 mole) of phthalic anhydride, 0.15 g of anhy-
drous zinc chloride, and 0.4 g (0.0017 mole) of II was carefully mixed
in a mortar. The mixture was heated in the oil bath at 185° C for
4 hr. The solidified product was ground and treated with hot acidified
water (pH 2). After recrystallization from hot ethanol and water, a
colorless microcrystalline powder was obtained with mp 273° C.

3-Phthalonetrimethylenecinchoninic acid (XVI). This was obtained
similarly at 185-140° C; mp 143~144° C,
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