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separated, and the pure product was separated from the
mother liquor. Melting points of the pure compounds are
also indicated in the table.

Ultraviolet Absorption Spectrophotometry.—The sample
was dissolved in chloroform, and the ultraviolet absorption
was measured using a ‘‘Spekker’’ type spectrophotometric
device. and a medium sized quartz spectrograph. The cell
length was 2 cm.
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Quinolines. VIIL.!

8-(3-Dimethylamino-1-methylpropylamino)-6-quinolinol and

8-(4-Diethylamino-1-methylbutylamino)-6-quinolinol

By EDGAR A. STECK AND WERNER BOEHME?
RECEIVED MaRcH 4, 1952

The above-named 6 quinolinols were prepared for study as potential antimalarials.

8-Amino-6-quinolinols have been studied less
well than the related 8-amino-6-methoxyquinoline
types. Only one compound of the 6-quinolinol
type lhas received much attention, ziz., 8-(3-di-
methylamino-1 - methylpropylamino) - 6 - quinolinol
(VI)*—® which has also been known as Oprochin,
Cilional, Certuna and SN-191.21 The lack of in-
formation on the activity of 8-(4-diethylamino-1-
methylbutylamino)-6-quinolinol, the 6-quinolinol
relative of Pamaquine, led us to prepare and char-
acterize the compound and two of its salts. Ab-
sorption spectra of the two 6-quinolinols have been
determined.?** OQur work on the compounds as
potential gametocides was commenced late in 1942
when only a portion of the cited literature wasavail-

(1) Previous contribution:
JournaL, 71, 890 (1949).

(2) National Drug Co., Phila., Penna.

(3) W. Kikuth, U. S, Patent 2,291,235; Canadian Patent 465,435.

(4) W. Kikuth, Klin. Wochenschr., 17, 524 (1938).

(5) F. Sioli, ¢bid., 17, 527 (1938).

(6) P. Bohrisch, Suddeut. A potheker Ztg., 18, 675 (1938),

{7) P. Miihlens, Deutsche med. Wochenschr,, 64, 295 (1938).

(8) R. N. Chopra, B. M. Das Gupta and B. Sen. Indian Med. Gass.,
73, 667 (1938).

(9) A. Missiroli and E, Mosna, Riév. Parassitol., 3, 55 (1938).

(10) J. A. Sinton, E, L. Hutton and P, G. Shute, Trans. Roy. Soc.
Trop. Med., Hyg., 32, 419 (1938).

(11) A. D’Ambrosio, Chim. ¢ industria, 28, 41 (1941).

(12) F. Schénhofer, Z. physiol. Chem., 374, 1 (1942).

(13) R. Aguilar Meza, E. Gonzdlez A., and A. R. Medrano, Boll,
Oficina San. Panamericana, 21, 549 (1940), abstract, J, Amer. Med.
Assn., 120, 320 (1942).

(14) F. M. Peter, Hippokrates, 12, 505 (1942), abstract, Chem.
Zentr., 118, 1, 3018 (1942).

(15) E. Ghigi, Ann. chim. applicata, 82, 3 (1942).

(16) C. Toffoli, Gazz. chim. ital., T4, 219 (1944).

(17) Office of Publication Board (OPB), Dept. of Commerce, Wash-
ington, D. C., 1943. (a) F. J. Curtis, F. C. Davis, J. E, Smadel, H,
Southworth and E. H, Volwiler, Report 237, p. 25; (b) K. C. Blan-
chard, Report 246, pp. 9, 18; (c) E. C. Kleiderer, J. B, Rice and V.
Conquest, Report 248, p. 32

(18) A.S. Alving, T. N. Pullman, B. Craige, Jr., R. Jones, Jr., C. M.
Whorton and L. Eichelberger, J. Clin. Invest., 27, No. 3, Pt. 2, 34
(1948).

(19) F. Eicholtz, editor, ‘‘Pharmakologie u. Toxikologie,”’ Teil III
(Naturforschung u. Medizin in Deutschland, 1939-1946. Bd. 63),
Dieterich’sche Verlagsbuchhandlung, Wiesbaden, 1948, p. 59.

(20) F. C. Goble, J. Parasitol., 35, 375 (1949).

(21) All drugs identified by Survey Numbers (SN) in the files of the
Antimalarial Survey have been tabulated systematically, with anti-
malarial activities, in the work ‘‘Antimalarial Drugs, 1941-1945"
(F. Y. Wiselogle, Editor), Edwards Bros., Ann Arbor, Mich., 1946,

(21a) E. A. Steck and F. C. Nachod, THIS JOURNAL, to be published.

E. A, Steck and L. L. Hallock, THIs

able. Intervening circumstances have hindered as-
sembly of our data on the preparation of these 8-
amino-6-quinolinols.

The preparation of the 3-bromo-N,N-dimethyl-
butylamine hydrobromide (11I) from 4-dimethyl-
amino-2-butanone (1) was accomplished by electro-
lytic reduction to the alcohol (I1) and subsequent
reaction with hydrobromic acid. Interaction of
(I11) with 8-amino-6-methoxyquinoline (IV) pro-
duced 8-(3-dimethylamino-1-methylpropylamino)-
6-methoxyquinoline (V), which has been called
Ceprochin.'® The latter was converted to the 6-
quinolinol (V1), Certuna. The sulfate of (VI),
obtained as a trihydrate, was shown by Dr. L. C,
Craig to contain (11 = 4)9 inhomogeneity. Sub-
sequent investigations?%2 lead one to presume that
the contaminant present was (VII), by analogy to

electrolytic
(H;C),NCH,CH,COCH; -
reduction
I
HBr
(H;C),NCH.CH.CH(OH)CH; ——>
11
v
(H3C)2NCH2CH2CH(BI‘)CH3HBI‘ —
III
H,co/ m HBr
N/ N7
|
NHCHCH,CH,N(CHs),
CH;
A%
HOZ NN\ HOY m
NN AN
NHCHCH,CH,N(CH,)s NHCIDHCHgN(CHa)i
CH; CH,CHj,
VI VII

(22) R. C. Elderfield, L. C. Craig, W. M. Lauer, R. T, Arnold, W. J.
Gensler, J. D. Head, T. H. Bembry, H. R, Mighton, J. Tinker, J.
Galbreath, A. D. Holley, L. Goldman, J. T. Maynard and N, Pincus,
sdid., 68, 1516 (1946).

(23) A. C. Cope, H. R, Nace, W, R, Hatchard, W. H, Jones, M. A.
Stahmann and R. B, Turner, ibsd., 71, 554 (1949).



iso-Pamaquine. The testing of 8-(3-dimethyl-
amino-1-methylpropylamino)-6-quinolinol  sulfate
trihydrate as an antimalarial has been sum-
marized!®1%24; it is of little value in experimental
T, cruzi infections.®

S-(4-Diethylamino-1-methylbutylamino)-6-quin-
olino] has been inadequately described in the
literature.'7%%%  We have prepared the dihydrio-
dide and methylene 1,1’-bis-(2-hvdroxy-3-naphtho-
ate) from Pamaquin.

Experimental”

4-Dimethylamino-2-butanol (II).—4-Dimethylamino-2-
butanone (I) wad obtained in 43-599%, yields by a Mannich
reaction on acetone, much as has been described.?®? The
ketone was conveniently reduced using a copper anode and
lead cathode. The catholyte was a mixture of 493 g. (4.3
moles) of ketone (I), 230 cc. of concentrated sulfuric acid and
950 g. of ice; the anolyte consisted of 459, sulfuric acid.
Reduction was done below 30° (cooling coils required) and
was complete with consumption of 230 amp. during six
hours.® The catholyte was filtered, basified in the cold
with 359, sodium hydroxide, the oil separated and the
aqueous layer extracted well with ether. The combined
organic layer was dried (potassium carbonate) and frac-
tionated; the portion boiling 40-57° (12 mm.) was twice
fractionated to give 312.4 g. (62.5%, yield) of 4-dimethyl-
amino-2-butanol (II), as a colorless liquid, b.p. 49-52°
(12 mm.). This compound has been reported earlier.17%8
3-Bromo-N,N-dimethylbutylamine Hydrobromide (III).
4-Dimethylamino-2 - butanol (167 g., 1.42 moles) was
treated with 410 cc. of 70% hydrobromic acid during one
hour and then heated 12 hours in a bath at 80° (internal
temperature, 74-75°). A light tan residue (302-323 g.,
80-85% yield) of (III) was obtained by evaporation
vacuo at 70°. The crude hydrobromide was crystallized
from ethyl acetate—~dioxane (2: 1) to give white microcrystals,
m.p. 139.5-141° dec. (lit.1™ m.p. 150-151°).
Anal. Caled. for CgHuBrN-HBr: N, 5.37.
5.51.
8-(3-Dimethylamino-1-methylpropylamino)-6-methoxy-
quinoline (V).—A mixture of 197 g. (0.75 mole) of hydro-
bromide (IIT), 261 g. (1.5 moles) of 8-amino-6-methoxy-
quinoline (IV) aud 200 cc. of water was subjected to reac-
tion after the manner of Pamaquine manufacture (¢f. pro-
cedure B in ref. 31). The yield of (V) was 120.5-128.5 g.
(58-63%); it was a viscous, golden oil which boiled at 168-
173° (0.1 min.). This compound has been claimed'™ to
solidify slowly.
Anal. Caled. for CigHuN:O: N,
15.95.
8-(3-Dimethylamino-1-methylpropylamino }-6-quinolinol
(VI).—Seven-tenths mole (182.4 g.) of (V) and 1200 cc. of

Found: N,

15.50,  Yound: X,

1941-1945,”
Vol. 11, p.

(24) F. Y. Wiselogle, editor, ‘‘Antimalarial Drugs,
Edwards Bros., Ann Arbor, Mich., 1946, Vol. I, p. 407,
1160.

(25) Swiss Patent 129,425 (to 1. G. Farbenindustrie).

(26) K. 8. Topdijev, Compi. yend. acad sci. {U",R.S.S), 4, 201
(1935).

(27) All melting points are corrected values whereas boiling points
are not.

(28) C. Mannich, 4rch. pharm., 2585, 261 (1917); C. Mannich and K.
Curtaz, 1bid., 264, 741 (1926).

(29) E. C. Spaeth. T. A. Geissman and T. L. Jacobs, J. Org. Chem.,
11, 401 (1946).

(30) As a test for completion, a 2-cc. sample from the cathode con-
partment was basified with 50% caustic. The oil which separated
was dissolved in 10 cc. of absolute ethanol and a pellet of sodium hy-
droxide added, then the mixture boiled for a few minutes. If mach
ketone were present, a hrown color soon developed, hut only a straw
color if reduction were nearly complete.

{31) R. C. Elderfield, W, J. Gensler, J. D, Head, H. A. Hageman,
C. B. Kremer, J. B. Wright, A. D, Holley, B. Williamson, J. Galbraeth,
I.. Wiederhold, II1, R, Frohardt, S, M. Kupchan, T. A. Williamson and
O. Birstein, THIS JoUrNAL, 68, 1524 (1946),
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559%, hydrobromic acid were heated under reflux in a bath
at 120-125° until a test portion was completely soluble in
35% sodium hydroxide solution; this required ca. three
hours. The residue remaining after in vacuo removal of
most water and acid was dissolved in its own weight of hot
water and basified strongly. The cooled garnet solution
was extracted well with benzene to remove any (V), and
then acidified promptly with 109, hydrochloric acid. The
bise (VI) was liberated in the cold by addition of 109
aqueous sodium carbonate and extracted with benzene. In
turn, these were extracted with a total of 675 cc. of 2
sulfuric acid, and the extracts warmed to 65~70° before add-
ing propanol-2 to incipient cloudiness. Prolonged chilling
and rubbing caused the sulfate of (VI) to separate in the
forin of golden leaflets. The salt was collected, washed with
propanol-2, dissolved in 300 cc. of water at 75° and stirred
with 5 g., each, of Darco G-60 and Filter-cel for 10 minutes
before filtration. Propanol-2 was added to the hot filtrates
to incipient precipitation and seed crystals added. The
product was collected after prolonged chilling, washed with
propanol-2, acetone, and ether before air-drying. A yield of
202.4 g. of golden orange leafiets resulted; thissample of sul-
fate contained 16.09, moisture. After drying over acti-
vated alumina, the 8-(3-diinethylamino-l-inethylpropyl-
amino)-8-quinolinel sulfate, m.p. 118-120°, gave analyses
corresponding to the trihydrate (SN-191).

Anal. Caled. for CiHuN;O-H,S043H,O: base, 63.0;
H,S0,, 23.9; H.0, 13.1. TFound: base, 62.7; H:SO,,
23.9; Hp0, 13.4.

8-(4-Diethylamino-1-methylbutylamino)-6-quinolinol. (a)
Dihydriodide.—One hundred grams (0.3 mole) of 94.59%,
pure Pamaquine base was mixed with 1200 cc. of 459, hy-
driodic acid and stirred at 110~115°. The reaction was es-
sentially complete (no more methyl! iodide collected) in ca.
two hours, and then the water and excess acid distilled ¢»
vacro. The last amounts of water were removed azeo-
tropically, leaving an orange-red viscous oil which solidified
partially after nearly two years (most of the time at 20-30°,
some while at 5-10°). This material was thrice triturated
with, each time, 200 cc. of anhydrous acetone and a work-
able product resulted. The gummy solid was triturated
with 1:1 acetone-ether, then extracted with boiling 2:1 ace-
tone-cther to obtain an orange solid. This substance
(39.0 g., m.p. 153-155°) was 8-(4-diethylamino-1-methyl-
butylamino)-quinolinol dittydriodide of 969, purity (ca.
239 yield). Three crystallizations of the crude from
ethanol-ether afforded 31.3 g. of pure compound, m.p. 162~
164°,

nal. Caled. for CisHyN3O-2HI: C, 38.80; H, 5.24;
N, 7.54; 17,45.55. Tound: C, 38.70; H, 5.16; N, 7.51;
-, 15.12.

(b) Methylene 1,1’-Bis-(2-hydroxy-3-naphthoate).—
Pamagquine base was refluxed with a large excess of 559 hy-
drobromic acid after the manner described for (V); a 50-
63% yield of base, b.p. 200-208° (0.8 mm.), resulted. The
viscous golden oil became a vitreous solid on standing; this
base has been reported previously.!™%%

Anal. Caled. for CiHuN;O: N, 13.94.
14.35.

A solution of 24.0 g. of &(4-diethylainino-1-methylbutyl-
amino)-6-quinolinol in 61 cc. of 109 hydrochloric acid was
diluted to 500 ce. with water and this was added, simultane-
ously with o solution of 29.5 g. of 94.69 pure disodium
methylene 1,1°-bis-(2-hydroxy-3-naphthoate) in 400 cc. of
water, to 300 cc. of water which was stirred vigorously.
The orange solid which precipitated was washed with hot
alcohol and dried at 100°. Despite prolonged drying, the
salt (51.5 g., m.p. 250°) contained 6%, inoisture.

Anel. Caled. for CisHyyNyO-CosH140s: base, 43.7; acid,
56.3. Found (dry basis): base, 43.1; acid, 57.2.
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