STUDIES IN THE ISOQUINOLINE SERIES.

Parr X. QUINOLYL (BENZ., 6')- AND QUINOLYL (BENZ., 8')-1,
Is0QUINOLINES.

By Miss B. S. ALamELA and B. B. Dev.

(Received April 3, 1941.)

The syntheses of 1, - and 1, y-quinolyl isoquinolines, i.e. compounds in
which the isoquinoline molecule is directly attached to the pyridine ring of
the quinoline nucleus, have been described in parts VI (Proc. Nat. Inst. Sci.
Ind., VI, 195, 1940) and IX (ibid., VII, 207, 1941). The present investiga-
tion deals with the preparations of similar compounds in which the isoquinoline
molecule is linked to the benzene ring. The success achieved in the field of
chemotherapy by quinoline derivatives with substituents in 6- and 8-positions,
which has induced numerous workers, both here and abroad, to synthesise -
such derivatives, lends additional interest to the work undertaken with the
object of introducing the isoquinoline ring itself as a substituent in these
positions.

The condensations of quinoline, 6- and quinoline, 8-carboxylic acids with
homopiperonyl amine to the corresponding amides, and the cyclisation of the
latter to the respective 3, 4, dihydro-isoquinolines proceed smoothly as shown
below :—

CH, CH,
0/ 0\
ol [ ] o e (1
oy . Non AT

icO POCl; in Toluene

1

| at 120-130°

(] 8
|

e e

d L]

N %

(I1T) Iv)

VOL. VII—No. 2. [Published July 31st, 1941,



216 B. S. ALAMELA & B. B. DEY: STUDIES IN THE ISOQUINOLINE SERIES.

CH, CH,
O\ O Nem,
Y g o R
oy s N , Nos AN
|CO POCI; in Toluene |
{ N at 120-130° ]I N
A M
| 1KI |J{ |
NSNS NN
I (ID)

8, quinolyl-B8-phenyl ethyl amide was obtained in good yield by heating
the methyl ester of the acid with homopiperonyl amine. It formed a sparingly
soluble hydrochloride and a picrate, but no methiodide. In contrast with
the cases studied previously, it was found that the methyl ester of quinoline-
G-carboxylic acid did not condense with the amine to give the amide; this
could be prepared only through the acid chloride. This amide was definitely
more basic than the 8-analogue, forming a stable hydrochloride, picrate and
methiodide.

The dihydro-isoquinclines are colourless, crystalline bases which readily
dissolve in dilute acids with a deep yellow colour. The 6’, quinolyl-isoquino-
line definitely functions as a diacidic base, while the 8 -analogue forms a mono-
picrate and a mono-methiodide.  The salts are either of a yellow or an orange
red colour.

EXPERIMENTAL.

Quinoline, 8-carboxylic acid was prepared by two methods. A. 8§,
methyl-quinoline (b.p. 246°-48°), obtained by Skraup’s synthesis, was directly
oxidised by chromic and sulphuric acids with modifications of the procedure
given by Ganapathy and Chakravarti (J. Annamalai University, 3, 223, 1934).

8, methyl-quinoline (10 g.), dissolved in the required amount of 4N-HCI,
was refluxed with a mixture of sulphuric acid (140 c.c. of 309%,) and chromic
acid (30 g.) for 36 hours. The deep green solution was diluted with an equal
volume of water, when a small quantity of the acid separated, which was
filtered off. Nothing more came down on cooling and leaving overnight.
It was then basified by adding an excess of liguor ammonia and stirring well,
The precipitated chromium hydroxide was filtered off and washed with boiling
water. The filtrate was concentrated and made acid to Congo Red when the
acid separated at once as a solid (2:5 g.). Extraction of the dry powdered
Cr(OH)g with hot benzene did not yield anything, but on repeated extraction
of the precipitate with dilute sodium carbonate or ammonia a further 2:5 g
of the acid was furnished. »
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The crude acid is best purified by dissolution in hot dilute ammonia
(charcoal) and precipitation with dilute acetic acid, and crystallisation of the
dried solid from boiling benzene, M.P. 187°.

B. Skraup’s synthesis from anthranilic acid.

To a mixture of anthranilic acid (27 g.), glycerine (60 c.c.) and arsenic acid
(37 g.), concentrated sulphuric acid (40 c.c.) was added gradually with cooling.
The mixture was carefully heated on a sand bath when a clear solution resulted,
which was kept gently boiling for 3 hours. The dark reddish liquid was poured
on to crushed ice and basified with excess of caustic soda; a large quantity
of an oil separated which was non-volatile in stcam. After concentration,
the hot aqueous layer was quickly decanted off from the floating oily layer
and acidified with acetic acid. When cold the brownish crystalline precipitate
was filtered, dried and extracted with hot benzene. 10-5 g. of the pure
colourless acid was obtained. M.P. 187°

The methyl ester was obtained as a thick oil by the vsual method.

&', quinolinoyl-B-3: 4, methylene dioxy-phenyl ethyl amide. (I)

The methyl ester (3 g.) and homopiperonyl amine (2-7 g.) were heated at
110° for 6 hours. The thick reddish liquid solidified on rubbing to a hard
mass which was powdered and washed with ether and crystallised from benzene
or alcohol. Colourless glistening needles, M.P. 112°.  Yield, 5 gms.

The amide dissolved in cold dilute HCl with the immediate separation
of the pale yellow hydrochloride.

25-46 mgm. of the amide gave 1-936 c.c. of Ny at 763-5 mm. and 30°.

Found: N = 8-61 per cent.
C19H1403Ns requires N = 8:75 per cent.

The hydrochloride crystallised from alcohol in fibrous needles, M.P. 227°.
1t is sparingly soluble in water.

16-28 mgm. gave 1:146 c.c. of Ny at 759-5 mm. and 30°.

Found: N = 7-93 per cent.
C1gH1403N, . HCI requires N = 7-86 per cent.

The picrafe separated as broad prismatic needles from acetone-alcohol,
melting at 170° to a red liquid.

1578 mgm. gave 1798 c.c. at 762:75 mm. and 30°.

Found: N = 12-89 per cent.
C1gH403N; . CgH30,N; requires N = 12:75 per cent.

The methiodide was not formed by heating the components in a closed
bottle under pressure, the amide being recovered unchanged.

8', quinolyl-1-8: 7, methylene dioxy-3: 4, dihydro-isoquinoline. (II)
The amide (2g.) in dry toluene (10 c.c.) and phosphorus oxychloride (6 c.c.)
was allowed to reflux at 120-130° for 2} hours. On cooling, the red gummy
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solid was washed with petroleum ether and dissolved in water (50 c.c.). The
greenish yellow solution was extracted once with ether to remove any toluene,
cooled and basified with caustic soda. The dirty white granular solid was
filtered, washed and dried (1-8 g.). Crystallisation from benzene gave colour-
less short prisms, M.P. 205°,

The isoquinoline is a strong base dissolving in dilute acids with a deep
yellow colour.

23-30 mgm. gave 1-917 c.c. of Ny at 762:6 mm. and 30°.
Found: N = 9-31 per cent.
C1oH;140,N, requires N = 9-27 per cent.

The platinichloride was obtained as an orange yellow solid.
0-1423 g. of the double salt gave on ignition 0-0391 g. of Pt.
Found: Pt = 27-48 per cent.
C19H140,N, . HoPtClg requires Pt = 27-39 per cent.

The hydrochloride was obtained as hard yellow crystals melting at 150°
with previous sintering at 140°.

The picrate separated from acetone-alcohol in lemon yellow short needles,
M.P. 224°.

10-93 mgm. gave 1-304 c.c. of Ny at 761-2 mm. and 30-5°.
Found: N = 13-45 per cent.
C19H 140N, . CgHgOy N3 requires N = 13-18 per cent.
Tho methiodide crystallised from alcohol in groups of small yellow plates,
M.P. 252°.
3099 mgm. gave 1-917 c.c. of N, at 762-56 mm. and 30°.
Found: N = 7-00 per cent.
C19H;40,N, . CHI requires N = 6-31 per cent.

The base thus appears to form a mono-methiodide and a mono-picrate.

Reduction with zinc and sulphuric acid.

The di-hydro base (1 g.) and zinc spangles (8 g.) were suspended in water
(30 c.c.) containing 0-05 g. of copper sulphate, warmed to 50-60° and sulphuric
acid (2-5 c.c.) gradually added in the course of an hour and a half. The
mixture was kept at 60° for a further half hour and filtered hot from the excess
of zinc. The filtrate with the washings was cooled and basified with strong
ammonia. The white granular solid was filtered, dried and exhausted with
hot benzene. On removing the solvent a reddish gum was left behind which
on rubbing with petroleum ether turned into a pale yellow amorphous solid.
The reduced base dissolves in acid to a red solution and is precipitated by
ammonia as a slimy white solid.

A specimen of the precipitated base dried in vacuum melted at about
225°, gradually turning darker and shrinking on keeping.
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The picrate did not crystallise well but melted sharply at 152°.

20-57 mgm. gave 2-43 c.c. of N at 761-6 mm. and 30°.
Found: N = 13-31 per cent.
Cy1gH160oN, . CgH30,N3 requires N = 1313 per cent.

The benzoyl derivative melted at about 195° to a thick liquid.

877 mgm. gave 0-553 c.c. of N, at 763-6 mm. and 30-5°.
Found: N = 7-13 per cent.
C1pH 505N, . CO . CgH;5 requires N = 6-86 per cent.

Quinoline-6, carboxylic acid.

The acid has been prepared previously by (a) Schlosser and Skraup
(Monatsch., 2, 530) from a mixture of p-nitro and p-amido benzoic acids, (b)
Fischer and Wilthack (Ber., 17, 440) by hydrolysing p-cyano-quinoline with
cone. HCl in a sealed tube, and (c) Georginives (M., 12, 306) by the oxidation
of 6, methyl-quinoline with permanganate.

The acid was prepared for this investigation in excellent yields by the
following method:

6, methyl-quinoline (10 g.) in dilute hydrochloric acid (25 c.c. of 4N) was
refluxed (on a sand bath) with a solution of chromic acid (30 g.) in sulphuric
(140 c.c. of 309,) for 36 hours. The dark green solution deposited on cooling
a crystalline mass which was filtered, washed with ice water and dried (6 g.).
The filtrate was basified with excess of strong ammonia, the precipitated chro-
mium hydroxide filtered off and boiled thrice with dilute ammonia and filtered.
The combined filtrate was concentrated to a small bulk and made slightly
acidic with acetic acid when a further quantity of the acid (nearly 3 gms.)
was obtained. The crude acid was purified by dissolution in boiling dilute
ammonia (Norit) and precipitation with dilute acetic acid. Yield, 85 g.
M.P. 291°.

The methyl ester, obtained in quantitative yield by the usual method,
crystallised from ligroin in broad needles, M.P. 90°. Curiously no amide
was formed by heating the ester and the amine together at 110° for even 10
hours.

6’-quinolinoyl-B-3, 4-methylene dioxy-phenyl ethyl amide. (I1I)

The dry acid (4 g.) was refluxed with excess of thionyl chloride (15 c.c.)
for two hours. The thionyl chloride was removed under diminished pressure
and the solid residue left overnight in vacuum over solid caustic potash. The
hard solid was finely powdered, suspended in dry benzene and treated with a
solution of homopiperony! amine (3:8 g.) in benzene (10 c.c.). The mixture
was refluxed for an hour, the benzene distilled off and the residue triturated
with dilute sodium carbonate. The insoluble amide (4'5 g.) was filtered,
washed and dried. 1-2 gram of the acid was recovered from the alkaline
washings.
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The amide crystallised from hot benzene in prismatic needles, M.P. 139°.
13-26 mgm. gave 1-047 c.c. of N, at 762:3 mm. and 31°.
Found: N = 8-90 per cent.
C1pH1603N, requires N = 8-75 per cent.
The picrate separated from acetone-alcohol in prismatic needles, M.P.
196°.
25-52 mgm. gave 2-865 c.c. of Ny at 761-6 mm. and 30-5°.
Found: N = 12-67 per cent.
C1oH1603N, . CgH30,;N; requires N = 12-75 per cent.
The hydrochloride, a pale yellow solid, melted at 238° (decomp.).
26-34 mgm. gave 1:887 c.c. of Ny at 760-1 mm. and 30-5°.
Found: N = 8-06 per cent.
C19H1403Ny - HCI requires N = 7-86 per cent.
The methiodide crystallised from alcohol in tiny yellow prismatic needles,
M.P. 215°.
29-35 mgm. gave 1-61 c.c. of Ny at 760-3 mm. and 30-5°.
Found N = 6-18 per cent.
Ci9H1603N, . CHgI requires N = 6-06 per cent.

6’, quinolyl-1-6: 7, methylene dioxy-3: 4 dihydro-isoquinoline. (IV)

The amide (3 g.), toluene (15 c.c.) and POCl; (10 c.c.) were heated at 120—
130° for 2 hours. On cooling it was diluted with petroleum ether, the clear
liguid decanted off and the orange yellow gum dissolved in water (100 c.c.).
The solution, after extracting once with ether, was cooled and basified with
ammonia. The reddish granular solid (2-8 g.) that separated was dried and
crystallised from benzene or alcohol (Norit). Colourless microscopic crystals,
M.P. 167°.

The dihydro-base dissolves completely in cold dilute acids to a yellow
solution and is precipitated unchanged on basification.

37-53 mgm. gave 3-023 c.c. of Ny at 761 mm. and 30°.

Found: N = 9-09 per cent.
C19H 140N, requires N = 9-27 per cent.

The platinichloride, an orange yellow solid, decomposed without melting
above 300°.

0-2945g. of the double salt gave 0-08012 g. of Pt.

Found: Pt = 27-20 per cent.
CyoH 405N, . HoPtClg requires Pt = 27-39 per cent.

The picrate crystallised from a large excess of alecohol or glacial acetic
acid in rectangular blocks, M.P. 224°.

25-40 mgm. gave 3-32 c.c. of Ng at 760-2 mm. and 32°.

Found: N = 14-64 per cent.
C1pH1,0,N; . 2C¢H30; N3 requires N = 14-73 per cent.
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The hydrochloride obtained as lemon yellow rod-shaped crystals from
alcohol melted at 250°, changing colour at about 230°.

17-84 mgm. gave 1-166 c.c. of Ny at 762-8 mm. and 31°.
Found: N = 7-37 per cent.
CyH140,N, . 2HCI requires N = 7-47 per cent.

The methiodide crystallised from aleohol in orange red prisms melting at
275° with slight decomposition from 250°.

37-17 mgm. gave 1°768 c.c. of Ny at 764-1 mm. and 31-5°.
2578 mgm. gave 1-205 c.c. of Ny at 762 mm. and 31-5°.
Found: N = (1) 5:36 per cent.
(2) 5-26 per cent.
C19H1,0,N; - 2CH,l requires N = 4+78 per cent.

Reduction of the methiodide with zinc and sulphuric acid.

A hot solution of the methiodide (2-5 g.) in concentrated hydrochloric
acid and water (30 c.c.) was reduced by the gradual addition of zinc spangles
(10 g.) during four hours and left overnight. The clear colourless solution was
filtered from the excess of zine, which was washed with boiling water. The
filtrate, which turned turbid on addition of the washings, was cooled and
basified with ammonia and extracted with chloroform. The dark coloured
chloroform layer was dried over anhydrous potassium carbonate and
the solvent removed. The dark gummy residue was dissolved in ether,
shaken with Norit and the base precipitated as the hydrochloride from the
colourless ethereal solution. The solid, which was perfectly white to start
with, turned brownish even while filtering and was extremely hygroscopic.
It was dissolved in water, cooled well and the base carefully precipitated with
dilute ammonia. Dried in vacuum over potash, the reduced base was a white
solid melting at 110°-115°. It could not be successfully crystallised.

The picrate also could not be obtained in a perfectly pure state by crys-
tallisation. It separated from acetone as a dark yellow solid, shrinking and
turning darker from 130° and melting at 155°-160°.

PresipENcy COLLEGE,
MADRAS,
31st March, 1941.



