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found to be rearrangement to the methyl ketone
which was isolated in a typical case.

VIII. Six typical nuclear substituted 2-phenyl-
4-quinolyl ethylene oxides have been isolated.

IX. One hundred and two nuclear substituted
a - dialkylaminomethyl - 2 - phenyl! - 4 - quinoline -
niethanols have been made. These include repre-
sentatives carrying the following substituted
groups: none, G6-methoxy, 7-iethyl, 8-methyl, 8-
phenyl, 4’-chloro, 4’-chloro-6-methoxy, 4’-chloro-
6,8-dimethyl, 4’-chloro-7-methyl, 4’-chloro-8-
methyl, 4’-chloro-8-phenyl, 6-chloro, 7-chloro, 7-
chloro-4’-methoxy, 7-chloro-6-methoxy, 7-chloro-
8-methyl, 8-chloro, 3’,4’-dichloro, 4’,6-dichloro,
4’,7-dichloro, 4,7 - dichloro - 6 - methoxy, 4’7 -di-
chloro - 8-methyl, 4’,8-dichloro, 6,8-dichloro, 7-
chloro-4’-fluoro, 4’,6,8-trichloro, and 3’,4’,6,8-
tetrachloro.

The choice of N-alkyl and N,N-dialkylamino
groups as far as possible in each case was made to
bring out the highest antimalarial activity of
which tlie series was capable. The dialkylamino
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groups used were dimethylamino, diethylamino,
dipropylamino, dibutylamino, diamylamino, di-
hexylamino, dioctylamino and didecylamino. The
branch chain types included the methyl-isopropyl-
amino, diisobutylamino and diisoamylamino. The
morpholinyl and piperidyl type groups were
used in a few instances, and the ethyl-ethanol-
amino group in one case. The secondary amino
aleohols involved the groups butylamino, octyl-
amino and dodecylamino,

Many of the salts of the amino alcohols showed
double melting points; this was shown to be due
to hydramine fission, by the identification of the
methyl ketones produced in three cases.

The basis for the assumed mode of the ethylene
oxide ring cleavage by the amines is discussed
and analogies cited. One typical 2-phenyl-4-
quinoline amino alcohol has been synthesized
both through the bromohydrin and by the un-
equivocal path through reduction of the amino-
methyl ketone.
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a~Dialkylaminomethyl-4-quinolinemethanols Substituted in the 2-Position!

By S. WinsTEIN, THOMAS L. JACOBS, GUSTAVE

B. LiNDEN, DEXTER SEYMOUR, EDWARD F. LEVY,

Bruce F. Day, JouN H. RoBsoN, ROBERT B. HENDERSON aAND WARNER H. FLORSHEIM

As possible antimalarials we have prepared a
number of ethanolamines I-X which carry the
quinoline nucleus substituted in the 2-position.

Several of these give information on the effect
of a 2-substitueut on antimalarial activity which
we were unable to obtain in the a-piperidyl-4-
quinolinemethanol ser-

CH(OH)CH,NR, - P (c:hvﬁyi;'}% m‘ﬁﬁ‘mé};‘”? x= "7 thetic difficulties. |
; . = a-Culls; = 55 =

x—/ NN TV Y = §CpH, R = Gy X = 1 R Ttlile St‘“ﬁfg, po? ES
| V. Y = OGH; R = »n-Cdl,; X = 1 qr the syprueses ol o
N VI Y =OH; R = n-CHy; X = H IL, III, IV, V, VII,
i . VII. ¥ = NH;; R =n-CHy; X = H VIII and X were _thp
x VIIL. Y = SCH;; R = GH;; X = H parent cinchoninic
I§~ g‘: = §'SI§16%4-; 115 = CEI?}?H?}%H_ }C(I = acids XI or esters X1I,
X LD T ey BOE e &= which were available
XY GHNCOOColL; —> XY CHNCOCH,COOCH; —> X,V C.H:NCOCH, from previous work.?
XI1 XII X1V In the case of IX, the
starting  cinchoninic
X,V CH,NCOOH acid was prepared es-
X1 sentially by the direc-

X, YCH;NCOC] —————> XLbYCH;NCOCHN,
XV XVI

X, YCH;NCH(OH)CH,NR; <— X, YCH;NCHOCH, <«— X,YCH;NCH(OH)CH;Br
L— 1

XIX

(1) This work was done under a contract, recommended by the
Committee on Medical Research, between the Office of Scientific
Research and Development and the University of Catifornia, Los
Angetes. The survey number, desighated SN, identifies a drug in
the records nf the Survey of Antimalarial Drugs. The antimalarial
activity of those coinpounds to which such numbers have been as-
signed will be tabulated in a forthcoming monograph.

XX

»1« tions of Buchman,
Sargent, Meyers and

—> X, VC,H;NCOCH,Br Howton.! In most
XVII cases the ethyl ester

i XII was condensed

with ethyl acetate

with or without isola-

XVIII tion of the ketoester

(2a) Brown, Jacobs, Winstein, Kloetzel, Spaeth, Flursheim, Rob-
son, Levy, Bryan, Magnusson, Miller, Ott and Terek, THIS JOURNAL,
68, in press (19486).

{2b) Wiustein, Jacobs, Levy, Seymour, Linden and Henderson,
ibid., 68, in press (1946),

(3) Buchman, Sargent, Meyers and Howton, THIS JoURNAL, 68,
in press (1946).
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XIII before hydrolysis and decarboxylation to the
ketone XIV.

The condensation proceeded well with ethyl 2-
ethoxycinchouinate XII (X = H, Y = OC.H;),
but decarboxylation under the acid conditions
normally used was sure to proceed with cleavage
of the 2-OC;H; group to a 2-hvdroxyl.®® It was
Lioped prior bromination would take decarboxyla-
tion cnough casier to leave the 2-cthoxyl group
uncleaved. Bromiuation of the ketoester and
hydrolysis to the bromiuated ketoacid was pos-
sible. Agaiu, 1more vigorous treatinent with acid
to effect decarboxylation cleaved the cthoxyl
group to yield 2-hydroxy-4-brotnoacetoquinoline
XVII (X = H, Y = OH). However, the syu-
thesis of the desired browoketone XVII (X = H,
Y = 2-0C.H;) proceeded in 739 yield from the
acid by way of the diazoketone XV1 (X = H,
Y = 2-0C.Hjy).

The 2-phenylthio series of compounds was
somewhat difficult. The yield of ketone XIV (X
= H, YV = SC;H;) from the condensation of ethyl
acetate with the ethyl cinchoninate XII (X =
H, Y = SC4H;) was rather low and erratic. At
least part of the difficulty was due to replacement
of the phenylthio group by ethoxyl since 2-ethoxy-
cinchoninic acid was obtained in working up the
reaction mixture. This may have been produced
by nucleophilic displacement?® of phenylmercap-
tide ion by ethylate ion in the ketoester XIII (X
= H, Y = SC:H;) followed by reversal of the con-
densation to vield 2-ethoxycinchouinic cster
which was later saponified. The yield of 2-
phenylthio-4-chloroacetoquinoline by way of the
diazoketorte VI (X = I, Y = SCsH;) was also
not high.

Except for the use of browine ou the 2-phenyl-
thio ketoue XIV (X = H,.Y = SC¢H;), bromina-
tion of the ketones XIV to the bromoketones XVII
in nearly quantitative yield was carried out
elegantly by treatment of the ketones with so-
dium bromate and hydrobromic acid. Iu one case
a perbromide was isplated and then warmed to
complete the halogenation. With the 2-amino-
ketone XIV (X = H, Y = NH,), it proved best
to acetylate the amine group before bromination.

Reduction of the bromoketones XVII and con-
version to the oxides made available the interest-
ingly substituted ethylene bromohydrins XVIII
and oxides XIX. These conversions were ac-
complished by the wmethods we developed for
analogous naphthalene derivatives.!® Reduction
with aluminum isopropoxide was carried out in
yields of 78-08%,. In one case where the bromo-
ketone hydrobromide was very iusoluble it was
necessary to add triethylamnine to free the browmo-
ketone. In the couversion to oxide the yields
were 72--99%,. It was usually simpler to purify the
oxides XIX rather than the bromohydrins XVIII.

{4) Winstein, Jacobs, Henderson and Florshieim, J. Org. Chem., 11,
150 (1946).

(3) Winstein, Jacobs, Henderson, Robson and Day, ibid., 11, 157
(19486).

The opening of the oxides XIX with amine to
yield the desired antimalarials XX proceeded as
in the case of th¢ naphthylethiylene oxides® in
vields of 56-83%(. TFor solubility reasons it was
soinetimes necessary to use a large excess of the
amine as a solvent, To produce V1I, it was neces-
sarv to remove the protecting acetyl group by
liydrolysis it workiug up the reaction mixture.
Compouud V1 was obtained on treatineut of 'V
with acid, the ethoxy group beiug cleaved.®

In opening the oxides XIX, we did uot encoun-
ter uiixtures corresponding to thie opening of the
oxides in the two possible ways. The structure
XX is assigned to the products on the basis of
analogy with other arylethylene oxides.” How-
ever, the quinoline nucleus is enough different
electronically from the other aryl nuclei to make
this analogy somewhat questionable. Lutz and
co-workers,® who have prepared aminoalcohols
XX similar to ours, report experiments on this
questiont.

The amino group i1 the aminoalcohol VII (Y =
NH,) was converted in poor yield to an ureido
group by treatment with nitrourea by the method
of Davis and Blanchard.” At the same time the
hydroxyl group reacted so that there was obtained
2-ureido aminoalcohol carbamate XXI.

i
O—C—NH,
CHCH,N(CH,)s

g 0
)~ N—C—NH

XXI

Three additional ketones XIV were prepared
with Y = N(CiHy)s, X = H; Y = NHCH(CHjy)-
(CH»);N(CeHj)s (10ovalaminoe), X = H; and Y =
4-C;HuN, X = Cl, but were not carried on to final
aminoalcohols.

Table I sumuiarizes the new compounds pre-
pared in the course of this work.

Experimental

Condensation of Cinchoninic Esters with Ethyl Acetate
and Preparation of Ketones.—The condensation® was car-
ried out by refluxing for the specified time a mixture of the
stated amount of cinchouinic ester,? two molecular pro-
portions of ethyl acetate and onue and one-half molecular
proportions of sodiuin ethoxide i1 benzene (30 ml. for 0.1
mole of cinchoninic ester unless otherwise specified). The
individual preparations arc described below. ’

2-p-Chlorophenyl-4-acetoquinoline. -Tlte reaction mix-
tirre (0.20 mole, sixteen ltours) was ponred into 380 ml. of
59 sodium hrydroxide and ice to precipitate the sodium
salt? of thie ketoester.  This sall was warnied with 300 mil.
of gl. acetic acid, the resuliing solution being poured into
1.2 liters of ice and watcr. The precipitated ketoester, m.
p. 97-99°, weighed 53.5 g. (76%) after recrystallization
from ethanol. Two additional recrystallizations gave the
analytical material, m1. p. 99.8-100.3°.

(6) Lutz, THIS JOURNAL, ¢/ al., 68, in press (1040)

(7) Davis and Blanchard, bid., 51, 1794 (1929).

(8) Koelsch, J. Org. Chem., 10, 34 (1943).

(9) See Gilman, et al., THIS JoURNAL, 68, in press (1946),



Sept., 1946 2-SUBSTITUTED a-DIALKYLAMINOMETHYL-4-QUINOLINEMETHANOLS 1833
TaABLE I
R
X N/
SuMMARY oF COMPOUNDS :
WY
X
—————Analyses, Vi, ——
M. p., °C. Carbon Hydrogen
SN ya R (cor.) Formutla Caled. Found Caled. Found
#-C1CeHy —COCH:C00C:Hs 99.8-100.3 CaoH1sNO3Cl 67 .89 67.70 4.36 4.31
#-C1CsHs —COCHz: 102-103 Ci7H12NOClt 72.47 72,60 4.30 4.35
$-C1CsHy —CIC;\CHz 70.5-71.5 CsH1NOCI 72.47 72.37 4.30  4.25
14332 p-CiCsH: ~—CH(OH)CHsN(CH:CH20H)2:2-
HCI-2H2:0 170-172 Ca1H2sN20sCls 50 .87 51.45 0. 80 5.69
13723 4-CICyH, —CH(OH)CH:NHCH (CH:)(CHy);"
) N (C2Hs)2C2sH1505-2H20 180-190 dec. CsoHs:0oN3Cl 68.08 67.92 G.30 6.51
a-CroHy ~—COCH;3 106-108 CaHi ;0N R4 .82 85.15 5.09 5.11
a-CuHz _éien, 120-121 CaHuON 81.82 84,47  5.00 5.40
a-CuHz -—CH(OH)CH:N(C:Hs): 93-94 CosH2sON2 81.04 80.853 7.07 7.25
a-CruHr ~—CH(OH) CHN(C2Hs)2-HiPO4-H-O 183-186 CosHs1Os N2 P 61.71 61.79 6.42 6.20
£-CroHs —COCH:C0O0C:H; 91-93 CouH1sN Oy 78.03 78.10 3.18 5.11
8-CrHr —COCH; 97-98 CaHisNO 84.82 85.07 5.0 5.15
8-CuHz ~—CH(OH)CH:;N(C:2Hs)2- HsPO+ H:O 190-194 CosH3106N2P 61.71 61.493 6,42
-—0C:H; —COCH2COO0C:H;s 56-57° CisHiiNOy 66.88 67 .00 3.97 5.96
-—0Ca2Hs -—COCHBrCO:H 161-162° C1sH1uNO4Br 49.72 49.98 3.58 3.63
--0C:Hs —COCH;:Br 100-101,5° CisHieN Q2 Br 53.08 53.20 1.11 4.29
--0C:Hs -—CH(OH)CH:Br 114.5-115.5° CiHuNO:Br 52,71 53.03 4.76 4.77
13783 -—-0OC:Hs -—CH(OH)CH:N(C4Hs)2 10-42° Ca1HpN202 73.21 73.20 4.36 9.38
--0OH —COCH:Br 190-192° CuHsNO:Br 49.65 49.67 3.03 2.86
-~0H —CH(OH)CH:N (C4Hy)2 133.5-134.5° CiHsN202 72.11 72,22 8.92 8.95
--NH: -—COCH; 194-195 CuHuN20 70.95 71.18 5.41 5.46
--NHCOCH; —COCH;3 207 .5-212.5 C1sH12N20: 68.40 68.32 5.30 5.26
---NHCOCH3 -—COCH:Br 146.5-149.5 CiaHuN:20:Br 50.83 50.64 3.61 3.68
O\
-—-NHCOCH; —C{{—CHz 202-203 C1sHi2N2O0z 68.40 68.07 3.30 5.31
13716 —NH: ~—CHOHCH:N(C:Hjy)2 84.2-85.0 C1sH2s0N3 72.34 72.39 9.27 9.50
13803 --NHCONH: —CH(OCONH:) CH:N(CsHy)2-H:0 165-166 CaH3Ns04 60.12% 59.84 7.93 7.99
-~ N{CsHj)s ---COCH; oit*® CisHas N0 76.47 76.27 8§.78 8.81
CH;
~-NHCH(CHy)s-— —COCH;-CuHis0s%-H20 153-166 dec. CHpN;0s 70.37 70,00 6. 46 6.682
N(C:2Hj)2
—-N(COCH;) CH(CHy)—
(CHz2)3N(C2Hs)e —COCHS; CasHis05 H20 120--160 dec. CssH19N309 69.66 70.05 6.37 6.44
--SCaHs ~—COCH; 82-83 CryHi:NOS 73.09 72.86 4.69 4.69
-—--3C:H; —COCH:Ct 131-133 CrrHinONSCL 65.06 64.76 3.86 4.01
—-SCsHs —COCH:Br 132-134 CirH12ONSBr 57.00 57.07 3.38 3.41
—8Cslls ~—CHOHCH:Ct 144-146 CirHsONSCl 64 .65 65.16 4,47 4.67
—-SCsHs —CHOHCH:Br 135-146 CiyHisONSBr 36.67 56.51 3.92 3.99
—-5CeHs ~—CHOHCH:N(C:Hs)2-2HCl 200-204 dec. C21H2sON2SCle 59.29 59.03 6.16 6.19
-CICsH® —COCH; 179-181 CirH1uaNOCl 38.23 58.33 2.88 3.21
$-CICe " —COCH:Br 181-190 CirHosNOCLBr 47.33 47 .38 2.11 2.29
£-CLCsH® —C{{CA}—\CHz 191-193 CrrH1aNOCt; 58.23 58.36 2.88 3.11
13724 -CICsH -—CH(OH)CH:N(CH:CH:0H): 164-166 Co Ha1N20;Cls 55.34 55.28 4.65 4,84
3-C:HIN® —COCH;3 189-190 CisHuN20Cle 60.59 60.95 3.17 3.37
3-CsHyN® —COCH:Br/ CwHuN:OCLBr: 40.28 40.26 2.11 2.13
14129 3-CsH4N* ~—CHOHCH:N(CsHo)2 157-1349 CaH2N30CL 64,57 64 .83 6.35 6.61
4-CsH(N*® -—COCH; 202-204 CisH1aN2OCls 60.59 60.2¢4 3.17 3.12
a X = H except cases marked “‘a” where X = Cl. ? Salt of methylene-bis-(2-hydroxy-3-naphthoic) acid. ¢ Uncor-

rected. Unless specified, all melting points are corrected.

4 Caled.: N, 16.70; found: N, 16.99. Nitrogen analysis

performed through courtesy of Dr. Byron Riegel at Northwestern University. Carbon-hydrogen analyses by Bruce

Day and Richard Nevé at University of California, L.os Angeles.

A mixture of 18.8 g. (0.053 ntole) of tlie above ketoester,
60 ml. of water, and 30 ml. of concd. sulfuric acid was
warmed on the steam-bath until evolution of carbon dioxide
ceased and then poured into 600 ml. of ice and water.
After neutralization of the acid with potassium carbonate,
the crude ketone was collected, dried and recrystallized
from ethanol to give 10.8 g. (0.0384 mole, 72%,) of product,
m. p. 95-100°. Two more recrystallizations yielded an
analytical sample, m. p. 102-103°.

¢ Boiling point, 191-193° (1 mm.). 7 Hydrobromide.
Witen tlie ketoester was not isolated, tlie over-all yield of
ketone from cinchoninic ester was 617%;,.
2-a-Naphthyl-4-acetoquinoline.—To the reaction mix-
ture (0.209 mole, twenty-four hours) was added 100 g. of
ice and slowly with stirring a cold solution of 70 mil. of
concd. sulfuric acid in 100 ml. of water. The mixture was
carefully brought to a boil, and after the benzene was dis-
tilled off, refiuxed two hours. Then it was carefully made
basic with 170 ml. of concd. ammonium hydroxide and
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allowed to cool with stirring. A brown oil formed which
solidified. Crystallization from methanol yielded 54 g.
(87%,) of ketone, m. p. 106-108°,

2-3-Naphthyl-4-acetoquinoline.—The rcaction mixture
(0.100 mole, forty-eight liours) was poured into 200 g. of ice
and 80 ml, of glacial or acetic acid. Filtration yielded 29.5
g. of ketoester, m. p. 90-93°, and ether extraction yielded
3.6 g. more, m. p. 80-96°, to mmake the crude yield 90%.
Recrystallizatior. gave rise to analytical material, m. p.
91-93°.

Decomposition of 11.0 g. (0.030 mole) of the above
ketoester as for the 2-p-chlorophenyl-4-acetoquinoline and
addition of the equivalent antount of ainmonium hydroxide
to the cool reaction mixture gave rise to the ketone which
was taken up in 500 nl. of ether. Evaporation of the ether
and crystallization of the residue front methanol gave rise
to 8.45 g. (95Y,) of kctone, m. p. 95-96°. Recrystalliza-
tion gave rise to an analytical sample, 1n. p. 97-98°,

2-Ethoxycinchoninylactic Ester.—The reaction inixture
from the 2-ethoxycinclioninic ester (0.20 mole, 17.5 hours)
yielded, as in the 2-p-chlorophenyl-4-acetoquinoline case,
the solid sodiuin salt of the ketoester which was suspended
in water acidified with acetic acid. An oil formed which
solidified on standing to yield 46.8 g. (81.59%,) of crude
ketoester. Recrystallization from aqueous ethanol yielded
42.7 g. (749,) of ketoester, m. p. 55~57°. Two more re-
crystallizations vielded analytical material, m. p. 56-57°
(uncor.).

2-Amino-4-acetoquinoline,—In this case the cooled
reaction mixture (0.300 mole, 26.5 hours, volume of ben-
zene twice usual, proportion of sodium ethoxide 309,
greater than usual) was decomposed as for the 2-a-naph-
thyl-4-acetoquinoline (96 ml. concd. sulfuric acid, 168 ml.
water, four hours), Tlie hoinogeneous reaction mixture
was cooled by the addition of ice and, with stirring and
cooling, it was inade alkaline by the addition of concd.
sodium hydroxide solution. There was obtained 17.2 g.
(30.8%) of crude 2-amino-4-acetoquinoline, m. p. 179.0-
186.5°. Two recrystallizations from methanol yielded
bright yellow prisms, m. p. 194.0-195.0°. Acidification of
the aqueous filtrate gave a 699, recovery of 2-amino-
cinchoninic acid.? .

2-Dibutylamino-4-acetoquinoline,—The reaction mix-
ture (0.10 mole, seventeen hours) was treated as in the
above case (40 ml. concd. sulfuric acid, 55 ml. water, three
hours) to yield after addition of the sodium hydroxide
solution, an oily product which was taken up in chloroform.
The chloroform solution was washed well with water and
distilled at reduced pressure. There was obtained a 489,
yield of yellow ketone, b. p. 191-193° (1 mm.), #2%p 1.5847.

The oxime, crystallized front aqueous methanol, m. p.
108.5-111.2°.

Anal. Caled. for CigHypON;:
Found: C,72.8¢; H, 8.75.

2-Phenylthio-4-acetoquinoline,—The reaction mixture
(0.43 mole, sixteen hours) was poured into a solution of 100
g. of sodinm hydroxide in 1500 ml. of ice water. The or-
ganic material was taken up in ether and the extracts were
washed with water and dried over magnesium sulfate.
Evaporatiott of solvent left an oil which was decomposed
as in the above case (65 ml. coned. sulfuric acid, 196 ml.
water). After tlie mixture was made alkaline with concd.
sodium hydroxide, it was refluxed thirty minutes to
saponify any esters, then cooled and extracted with ether.

The aqueous solution was acidified after decolorization
to yield 29.5 g. of acidic material, m. p. 50-120°. Recrys-
tallization from toluene gave only one pure acid, m. p. and
mixed m. p. with authentic 2-ethoxycinchottinic acid,2b,10
144-146°.

From the ether extracts was obtained a red ¢il which
turned partly crystalline on standing overnighit. Tritura-
tion with 50 ml. of hexane yielded 23 g. of crystals, m. p.
78-80.5°. On ccoling, the hexane solution yielded 24.4 g.
more solid, m. p. 75-79°, for a total of 47.5 g. (409%,) of
crude ketone, Recrystallization from hexane yielded pure
ketone, m. p. 82.0-82.7°.

(10) Xoenigs and Kérner, Ber., 16, 2152 (1883).

C, 72.80; H, 8.68.

2-p-Chlorophenyl-6,8-dichloro-4-acetoquinoline,—The
reaction mixture (0,150 mole, nineteen hours, volume of
benzene twice usual) was treated with a solution of 50 ml. of
concd. sylfuric acid in 856 ml. of water, 170 ml. of solvent
being distilled off. To the resulting mixture was added
400 ml. of dioxane. Then it was refluxed four hours. The
mixture was next poured with stirring innto 400 ml. of iced
3 N sodium hydroxide solution. The solid crude ketone
was crystallized froin ethyl acetate to yield 21.9 g. (41.7%)
of material, m. p. 178.5-180.5°. Recrystallization fromn
dilute acetone gave an analytical sample, m. p. 179.2-
181.0°.
2-(3-Pyridyl)-6,8-dichloro-4-acetoquineline.—In this
case (twenty-four hours, volume of benzene three times
usual) the cooled reaction mixture from 100 g. of ethyl
cinchoninate was poured into excess 5%, sodium hydroxide
to yield a solid which was heated to 95° for forty ininutes
with a mixture of 180 ml. concd. sulfuric acid and 270 ml.
water. The precipitated solid was stirred with dilute am-
monia and recrystallized twice from butyl alcohol to give
material, m. p. 189-190°, in 417 yield.
2-Novalamino-4-acetoquinoline.—To the rcaction mix-
ture (0.05 mole, eighteen hours, voluine of benzene three
times usual) was added 40 ml. of 12 N sulfuric acid, ben-
zene was distilled off, and the remainder was refluxed for
four hours. The mixture was poured onto ice and 1eu-
tralized with sodiuin carbonate to yield an oil which was
taken up in benzene. The benzene layer was dried and
concentrated to 12.0 g. (75%,) of crude ketone. A sample
of the ketone (1.05 g., 0.0032 mole) was dissolved in 100.0
ml. of 0.0907 N sulfuric acid and precipitated by addition
of a solution of 1.24 g. (0.0032 mole) of methylene bis-(2-
hydroxy-3-naphthoic acid) in 47.24 ml. of 0.192 N sodium
hydroxide. After drying, the product weighed 2.07 g.
(909%). Regeneration of the ketone and reprecipitation
yielded 1.67 g., m. p. 153-166 °, apparently a nionohydrate.
2-(4-Pyridyl)-6,8-dichloro-4-acetoquinoline,—In this
case, the yield was quite low in preliminary work.
2-Acetamido-4-acetoquinoline,—A mixture of 46.0 g.
(0.247 mole) of crude 2-amino-4-acetoquinoline and 325
ml. of acetic anhydride was refluxed for five hours and then
treated with ice cold water containing a little sulfuric acid.
The mixture was made alkaline with cold concentrated
ammonium hydroxide, and the product was collected by
filtration, washed well with water and air dried. Recrystal-
lization from ethyl acetate with use of Nuchar yielded
41.7 g. (749,) of material, m. p. 206-212°. Oue more crys-
tallization from ethyl acetate yielded an analytical sample,
m. p. 207.5-212.5°.11
2-(N-Acetylnovalamino)-4-acetoquinoline.—The ketone
(9.0 g.) was refluxed five hours with 200 ml. of acetic an-
hydride and then the reaction mixture was poured onto ice
and left a day. Neutralization with concd. sodium hy-
droxide and extraction with ether gave rise to 8.36 g.
(83%) of an oil after drying of the ether extract and
evaporation of the solvent. The oil gave a solid salt with
methylene-bis-(2-hydroxy-3-naphthoic acid).
2-Ethoxycinchoninylbromoacetic Acid.—A solution of
3.20 g. (0.02 mole) of bromine in 20 ml. of chloroform was
added at room temperature to a solution of 5.75 g, (0.02
mole) of ethyl 2-ethoxycinchoninylacetate in 25 ml. of
chloroform. The solvent was evaporated on the steam-
bath. Then the residual oil was stirred with 50 nil. of
109, hydrobromic acid on the steam-bath for fifteen niin-
utes. The oil solidified to yield 6.68 g. (98.5%) of a yellow
solid soluble in warm sodium bicarbonate solution. A
smiall sample, after two recrystallizations from acetone-—
Skellysolve B softened at 155° and had m. p. 161-162°
(uncor.).
2-Hydroxy-4-bromoacetoquinoline.—A 1.00-g. sample
of 2-ethoxycinchoninylbromoacetic acid was refluxed
ten minutes with 50 ml. of 489, hydrobroinic acid. The
reaction mixture was poured into ice and water, 0.73 g. of

(11) The wide melting range of this compound which persists
even in the analytical sample possibly indicates a tautomerism at ele-
vated temperatures, For a similar problem, see Woodward and
Doering, THIS JoURNAL, 67, 680 (1945).
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material, m. p. 167-181°, beitg obtained. Two recrystal-
lizations from acetone—Skellysolve F gave material, m. p.
190-192° (uncor.).

Other attempts at decarboxylation without cleavage
of the 2-ethoxyl group using a high-boiling solvent without
mineral acid or using various corcentrations of hydrochloric
acid led to difficult reaction mixtures.

2-Ethoxy-4-bromoacetoquinoline.—To the well-stirred
cthereal diazomethane solution!? prepared from 52 g.
(0.50 mole) of N-nitroso-N-methylurea, cooled to —5°
in an ice-salt-bath, was added in one hour 23.1 g. of
powdered, crude acid chloride, m. p. 78-85°, prepared from
21.7 g. (0.10 mole) of acid.’® The suspension was allowed
to stir overnight as tle ice-bath melted and came to room
temperatire.  To the chilled suspension of diazoketone in
ether was added 100 ml. of ethereal hydrogen bromide
solution prepared from equal volumes of ether and 48%,
hydrobromic acid. After four hours of stirring, the ether
was decanted and discarded. Residual ether was re-
moved in a stream of air, then 200 ml. of water was added
and the suspension was stirred briefly. The crude bromo-
ketone was washed with water and dried 4z vacuo to yield
21.5 g. (739, tased on 2-ethoxycinchoninic acid) of a
yellow powder, 1. p. 95~99°, m. p. 100.0-100.5° (uncor.)
after two recrystallizations from acetic acid—water.

2-Phenylthio-4-chloroacetoquinoline.—2-Phenylthiocin-
choninic acid was treated with excess thionyl chloride.
After removal of thionyl chloride with the aid of benzene,
finally at reduced pressure, the oil was taken up in ether,
a small amount of solid being filtered off. The ether solu-
tion of 0.044 mole of the acid chloride was added to a cooled,
stirred solution of diazomethane prepared froin 50 g. of
N-nitrosomethylurea. Stirring was continued for eighteen
hours, during which time the ice-bath was allowed to
come to room temperature. After cooling to 0°, an excess
of ethereal hvdrogen chloride was added and stirring con-
tinued for one hour with the cooling bath removed., Fil-
tration gave 15.0 g. of a deep red hydrochloride. By dis-
solving in boiling etharol, cooling and adding water, 5.8 g.
(409, of the cliloroketone free amine was obtained, m. p.
130-132°. This compound is quite unstable. Warniing
above 50° causes decomposition, and recrystallization is
attended by large losses.
2-p-Chlorophenyl-4-bromoacetoquinoline Hydrobro-
mide.—To the vigorously stirred mixture of 10.95 g.
(0.0389 mole) of 2-p-chlorophenyl-4-acetoquinoline, 1.96 g.
(0.0130 mole) of sodium bromate, and 80 ml. of glacial
acetic acid was added dropwise, 26.4 g. (0.156 mole) of
489, hydrobromic acid. The temperature was slowly raised
with continuous stirring. When 75° was reached, the
brick-red color began to change to a canary yellow and the
temperature began to climb more rapidly. The heater was
switclied off and heating was soon resumed briefly to bring
the temperature of the reaction mixture to 100°. The
reaction mixture was poured into 500 ml. of ice and water
and the precipitate was collected. After drying to constant
weight, 16.36 g. (0.0371 mole, 95.3%) remained. The
bromoketone salt which decomposed without melting
above 250°, was used directly in the reduction step.
2-a-Naphthyl-4-bromoacetoquinoline Hydrobromide.—
Bromination of 2-a-naphthyl-4-acetoquinoline was ac-
complished similarly except that the sodiumn bromate
(0.0109 mole inr 25 ml. of water) was added to the mixture
of the other comporntents (0.0328 mole of kctone, 40 ml. of
489, hydrobrontic acid, 30 ml. of gl. acetic acid). There
was obtained 14.9 g. (999,) of material with equivalent
weight by Volhard titration, 428, calculated being 457.
2-3-Naphthyl-4-bromoacetoquinoline Hydrobromide.—
Bromination as i1 the above case (0.040 niole of sodium
bromate in 30 ml. of water, 0.122 mole of ketone, 100 ml,
of gl. acetic acid, 80 ml. of 487, hydrobromic acid) gave
33.9 g. (9677.) of raaterial, m. p. 184-185°.
2-Acetamido-4-bromoacetoquinoline.—Sodium bromate
(0.081 n1ole in 55 ml. of water) was added, as in the above

(123 Havhnteon sid Streve, COrganic Reactions,” Vol I, Chayp, 2,
p.ooo.
(13) Garduer uint Haunnel, THis JournaL, 68, 1360 (1936).
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cases, at 15-20° to ketone (0.183 mole, 380 ml. of 249} hy-
drobromic acid). The mixture was stirred for one hour.
The orange product, collected by filtration, washed three
times with water and dried ¢» vacuo over calcium chloride,
weighed 76.5 g. (899, based on ketone-HBrs3).

The orange perbromide was added to 300 ml. of an-
hydrous benzene and the mixture was refluxed with
stirring a half hour. Hydrogen bromide was copiously
evolved while the orange solid changed to a heavy liquid
and then to a light yellow bromoketone hydrobromide
which was collected on a filter, washed with hexane and
air dried. The equivalent weight of this crude material
éVolhard) was: caled. for C;3HiOsN,Bra: 388; found,

83.

This naterial was then dissolved by warming in 280 ml.
of 509, ethanol and saturated sodium bicarbonate solue
tion was added cautiously i1t excess. The mixture was
diluted with 130 ml. of water and cooled a half hour in an
ice-bath. The cream colored product was collected by
filtration, washed well with water and dried over sulfuric
acid ¢n vacuo. There was obtained 47.0 g. (949, based on
the perbromide) of bromoketone, m. p. 143.5-146.5°.
After recrystallization from benzene-hexane there was
recovered 887, of pure material melting at 146.5-149.5°.

2-Phenylthio-4-bromoacetoquinoline.—To a stirred solu-
tion of 5.0 g. (0.018 mole) of 2-phenylthio-4-acetoquinoline
in 30 ml. of gl. acetic acid warmed to 60° was added
dropwise a solution of 2.9 g. (0.018 niole) of bromine in 5
mil. of gl. acetic acid over a ten-minute period. The tem-
perature was raised to boiling, and the hot solution was
washed with 10 ml. of glacial acetic acid into an Erlen-
meyer flask. Bromoketone hydrobromide which crys-
tallized on cooling was filtered, dried, dissolved in boiling
095% ethanol and caused to crystallize as the free amine
by adding water and cooling. Filtration and drying gave
4.0 g. (63%) of bromoketone, m. p. 132-134°. ~The free
amine can be satisfactorily recrystallized by dissolving in
cold benzene and adding several volumes of hexane.

2-p-Chlorophenyl-4-bromoaceto-6,8-dichloroquinoline,—
Bromination as in the case of the 2-a-naphthyl-4-aceto-
quinoline (0.0622 mole of ketone, 100 ml. of glacial acetic
acid, 100 ml. of 48Y, hydrobromic acid, 0.0208 mole of
sodium bromate in 25 ml. of water) gave 26.2 g. (98%,) of
material, m. p. 171-181°. Three recrystallizations from
?tgl(l)y(l)oacetate gave an analytical sample, m. p. 181.5~

6,8-Dichloro-2-(3-pyridyl)-4-bromoacetoquinoline Hy-
drobromide.—Bromination was carried out as in the case of
2-a-naphthyl-4-acetoquinoline {0.0347 mole of ketone, 280
ml. of glacial acetic acid, 55 ml. of 489 hydrobromic acid,
0.0128 mole of sodium bromate in 20 ml. of water). The
reaction mixture was cooled to room temperature in an ice-
bath and stirred for one hour longer. The product was
collected by filtration, washed well with acetic acid, then
with water and dried over calcium chloride <% vacuo. This
yielded 15.5 g. (949,) of light yellow crystals which had no
definite melting or decomposition point. An analytical
sample was prepared by rubbing a small portion with water
several times, the bromoketone hydrobromide being col-
lected by centrifuging. This was dried over phosphorus
pentoxide.

Preparation of Halohydrins,*—Reduction of the bromo-
ketones or their hydrobromides was achieved using 5 moles
of aluminum isopropoxide and 4-10 liters of isopropanol
per mole of Ketone and a reaction time of eight to ten
minutes.

The reaction mixture from reduction of 2-p-chloro-
phenyl-4-bromoacetoquinoline hydrobromide (0.177 mole)
was poured into ice and excess hydrochloric acid. Stirring
gave 65.9 g. (93%) of crystalline bromohydrin hydrochlo-
ride with a neutralization equivalent weight of 194 (cal-
culated 200).

Similarly, the yield of crude bromiohydrin hydrochlo-
ride was 979, from 2-g-naphtlyl-4-bromnoacetoquinoline
liydrobromide and 834, from the g-naplhithyl analog.

Treated as in the above cases, 6,8-dichloro-2-p-cliloro-
plienyl-4-bromoacetoquinoline gave directly the free
bromohydrin, ut. p. 139° (dec.) in 98.5% yield.
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The reactionn mixture from 2-ethoxy-4-bromoaceto-
quinoline was diluted with ice and the requisite amount of
hydrochloric acid and extracted with ether. Evaporation
of the ether gave risc to bromohydrin which crystallized
on dilution of tac residuc with water. The yield of mate-
rial, m. p. 114-115° was 79¢;. An analytical sample,
m. p. 114.5-115.5° (uncor.), was obtained by three re-
crystallizations front aqueous isopropatiol.

The reaction mixture from 0.014 mole of 2-phenylthio-4-
bromoacetoquinoline was cooled in an ice-bath and poured
onto 600 g. of ice and 30 ml. of cotted. hydrochloric acid.
This solution was diluted with 1200 mnl. of water and ex-
tracted with three 200-111l. portions of ether. The collected
ether phases were treated with ethereal hydrogen chloride
to give 4.5 g. [81.59%) of a yellow hydrochloride, m. p.
182-185° (dec.). The frec bromohydrin was prepared by
dissolving the salt in 959, etlianol and adding water drop-
wise with constant swirling, until all the material was
precipitated. Two recrystallizations of this product
from an ether-hiexane mixture gave white crystals, m. p.
135-146°.

The analogous reduction of 2-phenylthio-4-chloroaceto-
quinoline, possibly carried too far (fifteen minutes), gave
rise to 4.5 g. of erude material from 0.015 mole of chloroke-
totte. Repcatesd recrystallization from cthanol gave 1.0
g. of white product, m. p. 144-14G°.

For the reduction of 6,8-dicliloro-2-(3-pyridyl)-4-broto-
acctoquinoline livdrobromide (0.200 1mole) the apparatus
was fluslied with nitrogen and 0.205 mole of triethylamine
was addced just before addition of the hot aluminun isopro-
poxide solntionn. The mixture was cooled in ice, filtered,
and the filtrate was added to 10 liters of ice and 600 n1l. of
189, hydrobromic acid. After two hours, the product
was collected by filtration, washed well with water and
ait dried. Tle yield was 74 g. (789, assuming the product
to be a hydrobromide) of inaterial which could not be re-
crystallized and liad no definite m. p. or decomposition
point.

2-Acetamido-4-quinolyl Ethylene Oxide.—The cooled
reactionn mixture from reduction of 2-acetamido-4-broino-
acctoquinoline (0.0342 mole bromoketone, fifteen minutes)
was pourcd into a flask containing 630 g. of ice annd 93 ml.
(0.558 mole) of 6 N sodium hrydroxide solutionn. The mix-
ture was swirled well and then left in an ice-bath with oc-
casional swirling for one hour. The suspended flocculent
product was collected, washed well with water, and dried
in eacuo over potassiumt hydroxide. This gave 4.70 g. of
colorless oxide, mi. p. 201.5-202.0°. The filtrate and
washings were extracted with ether and the ether was
evaporated al reduced pressure to give 2.38 g. of lightly
colored wxide, m. p. 199.8-200.2°, for a total of 7.08 g.

(90.8%). A small sample was crystallized for analysis
from aquceons methanol: colorless plates, m p. 202.0-
203.0°.1%

Preparation of Other Oxides.” --The bromoliydrin or
bromohydrin hydrochloride was dissolved or suspernded in
alcohol (3-7 liters per mole) and treated with approxi-
miately twice the theoretical amount of 6 N sodium hydrox-
ide. The reaction mixture was shaken ten ininutes with the
2-naphthyl derivatives, fifteen minutes with the 2-phenyl-
thio conipound, thirty minutes with the 2-ethoxy and
2-p-chlorophenyl compounds and one hour with the
6,8-dichloro-2-¢-chlorophenyl compound. The reaction
mixture was then diluted strongly with water and the oxide
taken up in ctiter,  After being waslied witlt water, thie
cllier extracl was dried over magtiesinn snifate or po-
lassiutit carbonate.  Removal of ether with tle aid of a
batll kept below 50°, finally under vacuuni, left the re-
sidual oxide.

In the case of the 2-p-chlorophenyl compound, the yield
of oil was 86¢. Recrystallization from Skellysolve B
gave a poor recovery of pure oxide, m. p. 70.5-71.5°.

The 2-a-naphthyl compound was directly crystalline,
the yield of material, m. p. 115-118°, being 79¢;. Pure

(14) The oxide decomposes at elevated temperatures and these
recorded melting points were observed after immersing the melting
poiit tube in the bath olie to two degrees below the melting point.

material, m. p, 120-121°, was obtained by recrystallization
from hexane.

In the case of the 2-8-naphthyl compound thte product
was obtained as a red oil in 729, yield.

Tlee yield of material which solidified on standing in the
Lr%soa of the 2-ethoxy compound was 92.8%;, m. p. 35
59°.

Tlhe 2-phenylthio oxide was prepared in only small
amowts as at1 oil and used directly for reaction with di-
cthylamine.

With the 6,8-dichloro-2-p-chlorophenyl compound, the
crude yield of material, m. p. 175-186°,'was 999,. Recrys-
tallizationn with cousiderable loss from acetone-hexanc
gave pure material, m. p. 191-193°.

a-Di-n-butylaminomethyl-6,8-dichloro-2-(3-pyridyl)-4-
quinolinemethanol.—A mixture of 21.5 g. of the brotno-
hydrin hydrobromide and 440 ml. of di-n-butylamine was
heated at 85-100° for three days with occasional swirling.
The deep brown solution was filtered and the dibutyl-
amine hydrobromide washed with a little dibutylamine.
The excess dibutylamine was distilled off at 5 nun. Tle
residue solidified after drying over phosphoric anhydride
in vacuo for a day.” The dark crystalline mass was dissolved
in hot methanol. On standing for two days exposed to the
air 6.0 g. of brown crystals precipitated from this solution.
No second crop could be obtained. Recerystallization from
etharol gave rise to 4.6 g. (22%) of mmaterial, m. p. 137~
139°,

Reaction of Oxides with Amines.—Tlie speetfied amount
of oxide was heated at 100° (in a pressure bottle in the
case of diethylamnite) with the stated quantity of amince for
the indicated tinte. Excess amine was removed by dis-
tillation it the case of diethylamine and dibutylamiie or
by pouring the reaction mixturc into water in the case of
diethanolamine. When hydrochlorides werc desired, the
product was taken up in ether, the ether solution was dried
over sodium carbonate or sulfate and ethereal hydrogen
chloride was added. Further details are given it the fol-
lowing sections.

a-Diethanolaminomethyl-2-p-chlorophenyl-4-quinoline-
methanol.—The undried ether extract (0.0165 mnole re-
crystallized oxide, 10 mil. diethanolamince, 16.5 hours)
yielded 7.05 g. (0.0137 mole, 83%%) of diltydrocliloride
dihydrate, 1, p. 170-172°.

a-Novalaminomethyl-2-p-chlorophenyl-4-quinolinemeth-
anol.—The crystalline hydrochloride (0.0344 mole crude
oxide, 0.0344 1nole of Novaldiamine,® eight liours) proved
to be hygroscopic. Tlis salt was converted to the free base
giving 12.0 g. (0.0273 mole) of criude oil whiclh was dis-
solved in 0.0819 mole of hydrogen cliloride i1 100 ml. of
water. The soluntion was filtered. To the acidic filtrate
was added a solution of 10.61 g. (0.027:3 mole) of methylene
bis-(2-hydroxy-3-naphtlioic) acid it 0.0819 equivalent of
dilute sodium hydroxide. After filtering and drying the
salt weighed 19.50 g. It was too insoluble (o recrystallize
from any solvent tried.

Regeneration of the free base and reprecipitation of the
salt gave 15.23 g. (0.0176 mole, 519;,) of tlie dihydrate,
nt. p. 180-190° (dec.). Other preparations gave 51.7C,
from crude oxide and 70% from pure oxide. Other at-
tempts were made to obtain solid, non-hygroscopic salts
of this amine: the sulfate, phosphate and tartrate were
hygroscopic solids; tlie hydrobromide, hydroiodide, lac-
tate, salicylate, and p-toluenesulfonate were liquids.

«-Diethylaminomethyl-2-~-naphthyl-4-quinolinemeth-
anol.---'F'o 1lte rruction mixture (0.0325 mule oxide, 12 ml.
diethylamine, twelve hours) was added 150 ml. of meth-
anol and 75 ml. was distilled to remove the excess amine,
and 5 g. of phosphoric acid was added with swirling to the
hot solution. The precipitated granular white solid was
filtered off and recrystallized from 509 alcohol to yield
9.63 g. (619,) of monophosphate monohydrate, m. p. 183—
186°. The free aminoalcohol was obtained as a crystalline
solid, m. p. 93-94 °, from ether—petroleum ether.

i15) Kindly supplied by Dr. Robert C. Ektlertiefl o7 Cotawbia Uni-
versity and purified by the methiod of Jones. Tad lue Chem., Aiiad,
I2d., 16, 431 (1044).
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a-Diethylaminomethyl-2-8-naphthyl-4-quinolinemeth-
anol.—To the reaction mixture (0.0365 mole oxide, 10 ml.
of diethylamnine, sixtecn honrs) after excess diethylamine
was removed by distillation were added 75 ml, of ctlraol
and 10 g. of pliosplioric acid in 20 ml. of ¢thanol. The
separated crystals werce recrystallized from agucons alcoliol
to yield 10.0 g. (57%,) of monoplospliate monohydrate,
1. p. 190-194°,
a-Dibutylaminomethyl-2-ethoxy-4-quinolinemethanol. - --
The reaction mixture (0.075 mole oxide, 0.075 mole di-
butylaniine, mine hours) was freed of dibutylamine by
steant-distillation. Tlien cooling and scratching tlie
residual oil induced crystallization. Recrystallization from
ligroin (b. p. 30-70°) yielded 16.0 g. (60Y;) of miaterial,
m. p.40-43°. Two furtlier recrystallizations produced thie
analytical saiple, m1. p. 40--42°.

Warming wirh aqueons ltydrochloric acid converted tlie
mnaterial to anotlier compound, m. p. 133--134°, witle a
2-hydroxy instead of ethoxy group.

a-Dibutylaminomethyl-2-amino-4-quinolinemethanol.---
From tlite reaction mixturce (0.0495 miole 2-acetamido-4-
quinolyl ethylene oxide, 1100 ml. of anh. dibutylamine,
sixty-eight hours) most of the cxcess dibutylamine was
retnoved by distillation at reduced pressure and the rest
by distillation from 250 ml. of 3 N sodium hydroxide solu-
tion. The remaining viscous oil was riused scveral tines
witlh water and dried 1 zacuo over conced. snlfuric acid.
The dricd oil was dissolved by warming i1 120 mil. of cyclo-
ltexane. Cooling yielded 13.6 g. of material, m. p. 80.2 -
82.4°, probably not completely deacetylated.

The pure aminoalcoliol was isolated by refluxing 15.0
g. of the above mnixture witlh 150 ml. of 6 N sodium hy-
droxide solution and 100 ml. of 95%% ethanol for thrce
hours. Then 200 ml. of water was added and the mixturc
extracted three titnes with ether. The ether solution was
washed with water and dried over potassium carbonate.
The ether was removed and the resultant viscous oil was
taken up in 25 ml. of cyclohexane. Cooling yielded 9.6
g., m. p. 8.2-85.0°. A second crop of 2.0 g. was isolated
from the mother liquor to give an over-all yield from the
oxide of 7T3%%.

a-Diethylaminomethyl-2-phenylthio-4-quinolinemeth-
anol. - lirom the oxide ring opeuning (oxide fromn 0.0050
mole of crude bromohtydrin liydrochloride, 15 mil. of di-
cthylamine, 15 liours) was obtained, after recrystalliza-
tion fromt ethanol-efher, the aminoalcohol dihydrochloride,
1. p. 195-200° (dec.), in 80% yield.

The reaction of brommohydrin hydrochloride with excess
diethylamine for a 24-hour reflux period gave rise to the
same product, . p. 200-204° (dec.), in 439, yield.

a-Diethanolaminomethyl-2-p-chlorophenyl-6,8-dichloro-
4-quinolinemethanol, ~The crude prodiet (0.0223 mole
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oxide, 150 ml. of redistilled diethanolamine, 20 hours) was
dried over sodium hydroxide 4 wvacuo. An unidentified
oily impurity was removed by triturating tbe crude mate-
rial with 660 ml. of hot cthyl acctate. After cooling, there
was obtained 5.64 g. (5677) of aminoalcolol, n1. p. 162-
165°.  Recrystallization from cthanol yiclled 4.72 g,
(46.5%¢) of colorless leaves, m1. p. 164-106°.
1-(2-Ureido-4-quinolyl)-2-dibutylaminoethyl Carbamate.

A mixture of 3.9 g0 (0.0124 mole) of w-dibutylaniino-
ntethiyl-2-anino-4-quinolinemethanol, 1.30 g. (0.0124 mole)
of nitronrea and 45 ml. of anhydrous dioxanc was heated
until the vigorous evolution of gas began and then refluxed
a lralf hour after it snbsided. Two more 1.30-g. portions
of nitrourca were added at lalf-hour intervals and the
mtixture was refluxed forty-five minutes after the last addi-
t1o1.

The dioxane was removed ot a steamn-bath at reduced
pressure leaving a viscous brown oil whicli crystallized
on coolinng. This material was triturated with 40 ml. of
benzene and the solid isolated by centrifuging, the liquid
layer being saved for recovery of starting material. Re-
crystallization from benzene—isopropanol gave 1.45 g.
(28%) of miaterial, m. p. 158.5-162.3°, and a second crop
of 0.25¢g. (5%,).

Starting mnaterial was recovered by removal of sclvent
fron: the trituration mother liquor, refluxing the resultant
oil thiree hrours with alecoholic sodium hydroxide solution,
extraction with ether and crystallization from cyclohex-
ane, This yiclded 0.70 g. (18¢) of a-dibutylaminomethyl-
2-amino-4-quinolinenicthanol.  Tlhe yield of product was
1.70 g. (509, allowing for recovered starting material).

A small sample was recrystallized twice from benzene-
isopropanol; m. p. 165.4-166.0°.

Summary

A scries of a-dialkylaminomethyl-{-quinoline-
methanols with various substituents in the 2-
position of the quinoline nucleus has been syuthe-
sized.

The ethanolamines were derived fromn the corre-
sponding 4-aceto- and 4-browoacetoquinolines
prepared from the appropriate 2-substituted cin-
choniuic acids or esters. Reduction of the Lalo-
ketones to halohydrins aud conversion of the
latter to ethylene oxides proceeds satisfactorily.
Opening of the oxide ring with dialkyl amine

gave rise to the desired aminoaleohols.
Los Anonris 21, Catr, Rucriven Arrit 5, 1046
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Studies in the Quinoline Series. II.

The Preparation of Some Dialkylaminomethyl-

4-quinoline Methanols®*

By KennNgTH N. CAMPBELL AND JaMES F. KErwin®?

As part of the extensive antimalarial research
program carried out in this country during the
war, it seented desirable to prepare dialkylatiino-
methylquinoline nethanols of various types; iu

(1) Previous paper in this seriez: Campbell and Schaffner. TrIs
JourNaAL, 67, 86 (1945).

(2) The work reported here was carried out under a contract, Tec-
ommended by the Committee on Medical Research, between the
Office of Scientific Research and Development and the University
of Notre Dlame.

(3) A part of this material is abstracted from the Ph.D. disserta-
tion of James F. Kerwin, June, 1944,

(4) Present address: Smith, Kliue and Freuch I.aboratories, Phila-
detphia, Pennsylvania.

this paper are recorded soute of those with the
side chatn attached to the b-position of the quin-
oline ring, atd with wethoxyl, ehtorine or hydro-
gen attached at the 6-position, 1,

Rabe® and Kaufmann® made a few compounds
of this type some vears ago, with dimethylamino,
diethylamino and piperidino groups; more re-
cently King and Work” prepared an extensive
series. Other workers under the auspices of the

{3) Rahe, Pasteruack and Kindler, Ber., 50, 144 (1018),

(6) Kaufmanun, ibid., 46, 1831 (1913),
(7) King and Work, J. Chem, Soc., 1307 (1940); 401 (1942),



