STUDIES IN THE ISOQUINOLINE SERIES.

Part IX. y-QUINOLYL-ISOQUINOLINE AND 6, METHOXY-y-QUINOLYL-
Is0QUINOLINE.

By Miss B. 8. Aramera and B. B. DEv.
(Received April 3, 1941.)

In continuation of the work described in Part VI (Proc. Nat. Inst. Sci.
Ind., V1, 195, 1940), cinchoninic and quininic acids have been employed for
the synthesis of 1-y, quinolyl-isoquinolines, thus:
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The dihydro-isoquinolines are colourless, crystalline bases which form
deep yellow or orange salts. Both function as diacidic bases forming di-
hydrochlorides, di-picrates and di-methiodides. The syntheses of 6', and 8',
quinolyl isoquinolines will be described in a subsequent part.

EXPERIMENTAL.
The cinchoninie acid required in this investigation was best prepared from
isatin according to the procedure given by King and Ainley (Proc. Roy. Soc.
Lond., 125B, 60, 1938).
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The methyl ester prepared in the usual way was an oil at the room
temperature.

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



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

y, quinolinoyl-B-3, 4, methylenedioxy-phenyl ethyl amide.
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A mixture of methyl cinchoninate (46 g.) and homopiperonyl amine
(4:0 g.) was heated on the steam bath for ten hours. The reaction product,
a thick reddish liquid, was rubbed with ether when the amide solidified. It
was washed well with the same solvent and crystallised from benzene or dilute
alcohol in bundles of prismatic needles melting at 132°. (Yield, 3 g.)

15-67 mgm. of the amide gave 40-89 mgm. of CO, and 7-32 mgm. of H,0.

1991 mgm. gave 1-601 c.c. of Ny at 757-3 mm. and 37°C.

Found: C = 71'17; H = 519 ; N = 883 per cent.

C19H1603N, requires C = 7124 ; H = 504 ; N = 875 per cent.
The hydrochloride of the amide separated from absolute alecohol as colourless
crystals which were pale yellow while hot and melted to a red liquid at 212°.

01316 g. required 14-55 c.c. of 0-6348 N/25 NaOH.

Found: Cl = 9-96 per cent.
C19H16035N 5 . HCI requires Gl = 9-94 per cent.

The picrate separated from acetone-alcohol in thick batches of needles.
M.P. 184°.
16-63 mgm. gave 1-94 c.c. of N, at 760-1 mm. and 35°C.
Found: N = 12-93 per cent.
C1oH;603N5 . CgHgO7N;3 requires N = 12-75 per cent.
The methiodide separated from absolute alcohol in orange yellow rectangu-
lar plates, M.P. 225°.
0-2157 g. gave 0-1065 g. of Agl
Found: I = 26-69 per cent.
C19H 403N, . CHI requires I = 27-46 per cent.
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1, y-quinolyl-6, 7, methylenedioxy-3, 4, dihydro-isoquinoline.

The amide (1-7 g.) in dry toluene (10 c.c.) was refluxed with phosphorus
oxychloride (6 c.c.) for one hour at 120-130°. The mixture was diluted with
petroleum ether and the clear ethereal layer decanted off after some time.
The red gnmmy residue readily dissolved in water (60 c.c.) to a deep red solution.
The acid solution was extracted once with ether and the ether-frec aqueous
golution basified with caustic soda with cooling. The granular solid was taken
up in benzene, shaken with Norit, filtered and the solvent removed. The
residual oil (1-49 g.) solidified on standing overnight in vacuum. The dihydro-
isoquinoline crystallised from ligroin or a small quantity of benzene or dilute
alcobol in groups of prismatic needles. M.P. 138°.

The base dissolves in cold dilute acids with a deep yellow colour changing
to deep red with concentrated acid.

1494 mgm. gave 41-45 mgm. of CO, and 6-29 mgm. of water.

23-45 mgm. gave 1-976 c.c. of Ng at 759 mm. and 34°C,

Found: C = 7565; H = 4-68; N = 9-36 per cent.

C19H1409N, requires C = 7544 ; H = 4-67; N = 9-27 per cent.

The platinichloride, an orange yellow precipitate, decomposed at about 220°
without melting.

0:07413 g. dried at 110° gave on ignition 0-01997 g. of Pt.
Found: Pt = 26-95 per cent.
C19H140,N; . HoPtClg requires Pt = 27-39 per cent.

The hydrochloride obtained as an orange yellow crystalline solid was
very hygroscopic and melted at 168-70° on rapid heating.
0-2533 g. dried at 110° required 53-15 c.c. of 0-6348 N/50 caustic soda,

solution.
Found: Cl = 18-89 per cent.

C19H1402N;5 . 2HCI requires Cl = 18-92 per cent.
The picrate separated from acetone-alcohol mixture in nodules, M.P. 183°.
16:19 mgm. gave 2:193 c.c. of Ny at 758-1 mm. and 36°C.
Found: N = 14-94 per cent.
C19H 140N, . 2CgH30,Ng requires N = 14-73 per cent.
9
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The methiodide crystallised from boiling alcohol in orange red needles,
M.P. 235°.
61-77 mgm. gave 2:65 c.c. of N at 760-4 mm. and 34°.
17-14 mgm. gave 26-93 mgm. of CO, and 5-42 mgm. of water.
19-46 mgm. gave 30-62 mgm. of CO, and 6-22 mgm. of H,0.
Found: (1) C = 42:85; H = 3:51; N = 4-77.
(2) C =4291; H = 3-55.
C19H 405N, . 2CHI requires C = 43-01; H = 3-44; N = 4-78 per cent.

Reduction with zinc and sulphuric acid.

The dihydro-base (1 g.) and zinc spangles (3 g.) in water (30 c.c.) containing
copper sulphate (0-05 g.) were warmed on the water bath at 50-60° with the
gradual addition of concentrated sulphuric acid (25 c.c.) during 1} hours.
The solution which had become colourless was kept at 60° for a further one
hour, filtered from the excess of zinc and the residue washed with boiling water.
The filtrate with the washings was cooled and basified with excess of ammonia.
The granular solid was exhausted with ether, the ethereal extract dried over
potassium carbonate and the solvent removed. The tetrahydro base (0-8 g.)
was an oil at room temperature and was characterised by the picrate and the
benzoyl derivative.

The picrate erystallised slowly from acetone and melted at 208°.

18-64 mgm. gave 2:43 c.c. of Ny at 758-6 mm. and 53:5°C.

Found: N == 14-50 per cent.

C19H1402Ng . 2CcH307Ng requires N = 14-69 per cent.

The benzoyl-derivative separated from dilute alcohol in microscopic
crystals, M.P. 200°.

1975 mgm. gave 1-284 c.c. of N, at 759-5 mm. and 34°C.
Found: N = 7:23 per cent.
C19H,505N, . CO.CgHjy requires N = 6-86 per cent.

The N-nitroso-derivative was an unstable solid and could not be crys-
tallized.
Quininic Acid. (6, methoxy-cinchoninic Acid).
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[Ainley & King, Proc. Roy. Soc. Lond., 125B, 60 (1938); Rabe & others
Ber., 64, 2487, (1931); Limpach, ibid., 64, 970, (1931).]
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This acid was prepared in good yields starting from p-anisidine and aceto-
acetic ester by the series of reactions indicated below:—
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The methyl ester crystallised from ligroin and melted at 87°-88°,

6', methoxy-y-quinolinoyl-8-3: 4, methylene dioxy-phenyl ethyl amide.

(1) Methyl quininate (3-3 g.) and homopiperonyl amine (25 g.) were heated
on the steam bath for 6 hours. The hard reddish gummy reaction product
was washed with ether, rubbed with a small quantity of alecohol and the white
solid filtered. The amide (1-5 g.) crystallised from dilute alcohol in colourless,
glistening plates, M.P. 120°.

(2) Dry quininic acid (2 g.) was refluxed with excess of thionyl chloride
(10 c.c.) for one hour on the steam bath. The excess of thionyl chloride was
removed under reduced pressure and the residue left in vacuum overnight.
The hydrochloride of quininoyl chloride was powdered, suspended in benzene
(10 c.c.) and treated with a solution of homopiperonyl amine (16 g.) in pyridine
(2 c.c.). The mixture was vigorously shaken for a couple of minutes and re-
fluxed on the steam bath for an hour. The benzene was removed and the
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residue poured into water. After standing for 15 minutes the amide was
filtered, washed with water and dilute sodium carbonate and finally crys-
tallised from dilute alcohol. The amide (2 g.) melted at 120°.

(About a gram of the acid was recovered from the alkaline washings.)

14-92 mgm. of the amide gave 1-076 c.c. of Ny at 759-3 mm. and 33°C.
16-44 mgm. gave 41-34 mgm. of CO, and 7-81 mgm. of H,0

Found: C = 68-58; H = 5-28; N = 8:04 per cent.
CooH1304N, requires C = 68-57; H = 5-18; N = 8:00 per cent.
The hydrochioride separated from absolute alcohol in pale yellow thick

plates. M.P. 206°.
0-1855 g. of the salt required 19-25 c.c. of 0-6348 N/25 NaOH.
Found: Cl = 9-34 per cent.

CooHy304N, . HCl requires Cl = 9-17 per cent.

The picrate crystallised from a large excess of alcohol in lemon yellow
elongated needles melting at 216°.
10-93 mgm. of the picrate gave 1-186 c.c. of N, at 33° and 758-9 mm.

Found: N = 12-10 per cent.

CooH 504N, . CgH30,N;3 requires N = 12-09 per cent.

The methiodide was obtained as orange yellow thick rectangular plates
from excess of absolute alcohol. M.P. 233°.

0-2561 g. of the substance gave 0-1209 g. of Agl.

Found: I = 25-51 per cent.
CyoH130,N, . CHgl requires I = 25-78 per cent.

6', methoxy-quinolyl-y, 1-6: 7, methylenedioxy-3: 4, dihydro-isoquinoline.
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The above amide (2 g.) in toluene (10 c.c.) was heated with phosphorus
oxy-chloride (12 c.c.) at 130° for 2 hours., The mixture was cooled and the
reddish gummy solid was washed with petroleum ether and dissolved in water
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(50-60 c.c.). The deep red solution was extracted once with ether to remove
any toluene, freed from dissolved ether, cooled and basified with excess of
ammonia. The precipitate (17 g.) was collected after some time, dried and
crystallised from benzene or alcohol. Colourless short needles. M.P. 96°-97°,
16-78 mgm. gave 44-32 mgm. of CO4 and 7-35 mgm. of H,0.
16:13 mgm. gave 1-166 c.c. of N, at 28-5° and 760-1 mm.
Found: C = 72-02; H = 4-87; N = 8-19 per cent.
CgoH 403N, requires C = 72:26; H = 4-86; N = 843 per cent.
The platinichloride decomposed without melting above 290°. (2983 g.
of the double salt gave 0-0767 g. of Platinum.
Found : Pt = 25-71 per cent.
CooH1403N, . HoPtClg requires Pt = 26-29 per cent.

The hydrochloride was very hygroscopic, and melted to a red liquid at
195° with previous sintering at 160°.
0-2518 g. of the hydrochloride dried at 110°, required 49-65 c.c. of
0-6348 N/25 sodium hydroxide solution.
Found: Cl = 17-75 per cent.
Cy0H1603N, . 2HCI requires Cl = 17-50 per cent.

The di-picrate separated from acetone-alcohol mixture in thick narrow
plates. M.P. 196°.
18-24 mgm. gave 2-351 c.c. of Ny at 759-2 mm. and 31°C.
Found: N = 14-47 per cent.
CooH14035N, . 2CgH30,Ng requires N = 14-17 per cent.

The dimethiodide crystallised from alcohol in orange yellow thin transpa-
rent plates: M.P. 230°.
14-83 mgm. gave 23-73 mgm. of CO, and 4-88 mgm. of H,0.
Found: C = 42-53; H = 3-66 per cent.
CaoH 103N, . 2CHgl requires C = 42-86; H = 3-60 per cent.

Reduction of the dihydro-base with zinc and sulphuric acid.

The dihydro-base (1 g.), zinc spangles (3 g.) and copper sulphate (0-05 g.)
in water (30 c.c.) were warmed to 50°-60° and concentrated sulphuric acid
(2:5 c.c.) added in the course of 1} hours. The solution was kept at 60° for a
further half an hour and filtered from the excess of zinc, which was washed
with boiling water. The combined filtrate was cooled and basified with
excess of caustic soda solution. The granular heavy solid which contained
inorganic material was filtered, dried and exhausted with hot benzene. On
removing the solvent a pale yellow oil (0-8 g.) was left behind.

The hydrochloride was obtained as a colourless hygroscopic solid which
melted at 240° after darkening at 200° and sintering at 230°.
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0-1265 g. of salt dried at 110° required 24-85 c.c. of 0-6348 N/25 sodium
hydroxide solution.
Found: Cl = 17-70 per cent.
CooH 303N, . 2HCI requires Cl = 17-42 per cent.

The di-picrate, crystallised from alcohol, melted at 221°.
Found: N = 14-28 per cent.
CgoH1303N, . 2C¢H30,Ng requires N = 14-14 per cent.

The benzoyl derivative crystallised from dilute alcohol in microscopic
crystals, M.P. 186°.

19-98 mgm. gave 1-126 c.c. of Ny at 34° and 759-5 mm.
Found: N = 6-26 per cent.
CooH1703N; . CO . CgHy requires N = 6-39 per cent.

SUMMARY.

The new series of isoquinolines has been extended to the y-quinolyl-
isoquinolines. The intermediate quinolinoyl-8-phenyl ethyl amides themselves
function as stable bases, forming well-defined hydrochlorides, picrates and
methiodides. The dihydro-isoquinolines are colourless crystalline bases which
readily form deep yellow or orange red salts with mineral acids, picric acid
and methyl iodide. The bases are exclusively diacidic in their derivatives.
They have been smoothly reduced to the tetrahydro-isoquinolines (oils) which
have been characterised by their hydrochlorides, picrates and benzoyl deriva-
tives.

Further experiments with quinoline-6, and 8, carboxylic acids and
nitro-quinoline-carboxylic acids are in progress.

PrESIDENCY COLLEGE,
MADRAS,
31st March, 1941.



