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

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

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, 6-niethoxy, 7-methyl, 8-methyl, 8- 
phenyl, 4’-chloro, 4’-chloro-G-methoxy1 4’-chloro- 
6,S-dimethyl, 4‘ - chloro - 7 - methyl, 4’ - chloro - S- 
methyl, 4’-chloro-S-phenyl, 6-chloroJ ’I-chloro, 7- 
chloro4’-metlioxy, 7-chloro-Ci-methoxy, 7-chloro- 
8-methyl, S-chloro, 3‘,4’-dichloro, 4’,G-dichloro, 
4’,7-dichloro1 4‘,7 - dichloro - 6 - methoxy, 4’,7 - di- 
chloro - S - methyl, 4’,S - dichloro, 6,s - dichloro, 7- 
chloro-4‘-fluoro, 4’,6,S-trichloro, and 3’,4’,G,S- 
tetrachloro. . 

The choice of N-alkyl and N,N-dialkylarnino 
groups a.s far as possible in each case was made to 
bring out the highest antimalarial activity of 
which the series was capable. The dialkylamino 

VIII. 

IX. 

groups used were dimethylamino, diethylamino, 
dipropylamino, dibutylamino, diamylaniino, di- 
hexylamino, dioctylamino and didecylamino. The 
branch chain types included the methyl-isopropyl- 
amino, diisobutylaniino 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 
alcohols 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 arnino- 
methyl ketone. 
CHARLOTTESVILLE, VA. RECEIVED APRIL 5,  1946 
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Several of these give information on the effect 
of a 2-substituent on antimalarial activity which 
we were unable to obtain in the a-piperidyl-4- 
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As possible antimalarials we have prepared a 
number of ethanolamines I-X which carry the 
quinoline nucleus substituted in the 2-position. 

/ I /  V, Y = OC,H,: K = n-Cac,>: X = Ti 
. I  

VI.  Y = OH-: R = n-CLH.: X = €I 

. .  
X. I‘ = 3-C6HJJ; R = n-C4Hg; X = C1 

XzYGHaNCOOC2II~ --+ X2YCgH3KCOCH2COOCzHj + XzYC9H3KCOCH3 
XI1 XI11 XI v 
T 

XtY CQH~NCOOII 
XI 

J. 
X2YCgHBNCOCl ____f XgYCrH3XCOCHiS2 ___ --+ X2YC,H3SCOCH2Br 

X\/ XVI XL‘II 

J. 
X z Y  CgHsNCH(OH) CEI~NRZ t- X2YCyH3NCHOCH2 t- XzYCgHaXCH (OH) CHzBr 

L-A 

XX XIX XVIII 
- ~- 

quinolineineihanoi ser- 
ies2 because of syn- 
thetic difficulties. 

The starting points 
for the syntheses of I, 
11, 111, IV, v ,  VII, 
VI11 and X were the 
parent cinchoninic 
acids XI or esters XII, 
which were available 
from previous work.2 
In the case of IX, the 
starting cinchoninic 
acid was prepared es- 
sentially by the direc- 
tions of Buchman, 
Sargent, Meyers and 
H ~ w t o n . ~  In most 
cases the ethyl ester 
XI1 was condensed 
with ethyl acetate 
with or without isola- 
tion of the ketoester 

(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 California, Los 
Anbeles. The survey number, designated SN, identifies a drug in 
the records (of the Survey of Antimalarial Drugs. The antimalarial 
activity of those compounds to  which such numbers have been as- 
signed will be tabulated in a forthcoming monograph. 

(2a) drown, Jacobs, Winstein, Kloetzel, Spaeth, Flvrsbeim, Rob- 
son, Levy, Bryan, Magnusson, Miller, Olt  and Terek, THIS JOURNAL, 
68, in press (1946). 

<2b) Wiiistein, Jacobs, Levy, Seymour, Linden and Henderson, 
ib id . .  68, in press (1946). 
13) Buchman. Sargent, Meyers and Howton, THIS JOURNAL, 68, 

in press (1946). 
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XI11 before hydrolysis and decarboxylation to the 
ketone XIV. 

The condeiisation proceeded well with ethyl 2- 
ethoxycinchoninate XI1 (X = H, Y = OC2H&), 
hut ckc:arbosylation under the acid conditions 
iiorrnally used was sure to prnreed with cleavage 
of the 2.A X2H5 group to ;t 2-hylroxyl.?b It was 
hoped  xio or I)ro~lii11ati( ri i  woiiltl 111:tko tlccarhoxyla- 
tion ciiougli ixsier to 1c:ive the %-etlioxyl group 
uncleavetl. Broniiliatioil of the ketoester and 
hydrolysis to the 1)roiiiinatetl ketoacitl was pos- 
sible. Again, niorc vigorous trentiiient with acid 
to effwt tlec.arl)oxylatioIi cleaved the cthoxyl 
group to yield t ' -hy~l los!--~- l , rotnoacet~~c~ui~i~~l in~ 
XVII ( X  = 1-1, Y =: OH). However, the S ~ I I -  
thesis of the (Lesired hronioketoiie XVII (X 1 H, 
Y = 2-OC2H!;) proceeded iii '737:, yield froni the 
acid by way of thr c1i:tzoketotic XT'I iX = H, 

The 2-phe tiylthio series of compounds was 
somewhat difficult. The yield of ketone XIV (X 
= H, Y = SC6H5) from the condensation of ethyl 
acetate with the ethyl cinchoninate XI1 (X = 
H, Ir = SC6115) was rather low and erratic. At 
least part of the difficulty was due to replacement 
of the phenylt.hio group by ethoxyl since 2-ethoxy- 
cinchoninic acid was obtained in working up the 
reaction mixture. This may have been produced 
by nucleophilic displacementzb of phenylmercap- 
tide ion by ethylate ion in the ketoester XI11 (X 
= H, Y = SCRH5) followed by reversal of the con- 
densation to yield 2-ethoxycinchoninic ester 
which was later saponified. Tlie yield of 2- 
phenylthio-4-i~hloroacetoqui1~oline by way of the 
diazoketotic. X;VI iX = 11, 1- = SCsH5) was also 
not high. 

Except ior the use ol t~roniine oil tlie 2-phenyl- 
thio ketone XIV (X = H,.Y = SCsH5), broniina- 
tion of the ketones XIV to the bronioketones XVII 
in nearly quantitative yield was carried out 
elegantly by treatment of the ketones with so- 
dium bromate and hydrobromic acid. In one case 
a perbromide was isolated and then warmed to 
complete the halogenation. With the 2-amino- 
ketone XIV (X  = H, Y = NHz), i t  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 methods we developed for 
analogous naphthalene derivatires:'~~ Keductioii 
with aluminum isopropoxide was carried out in 
yields o f  7S--!)8yo. In one case where the bronio- 
ketone hydrobromide was very insoluble it was 
necessary to add triethylamine to free the broino- 
ketone. In the coiiversion to  oxide the yields 
were 72--99Yo. It was usually simpler to purify the 
oxides XIX rather than the bromohydrins XVIII. 

150 (1946) 

Y = 2-OCzHl,). 

(4 )  \Tinstein, Jzicrlbs, Henderson and Plorsheim, J .  O V R  C iiein , 11, 

( 5 )  Winstein, Jacobs, Henderson, Robson and Day, i b i d . ,  11, 157 
(1946). 

The opening of the oxides XIX with amine to 
yield the desired antimalarials X X  proceeded as 
in the case of the naphthylethylene oxides5 in 
yields of 56--835,. For solubility reasons it was 
sometimes necessary to use a large CXCPSS of the 
amine as a solvent. To  produrc 1711, i t  was neces- 
sary to remow the protectitig acetyl xroup by 
Iiydrolysis i i i  working up the reactioii niixture. 
Coinpourid V I  was obtaiiietl 011 trentnient of V 
with acid, the ethosy group being cleaved."" 

Iii opeiiing the oxides XIX, we did not eiicuuIi- 
tcir mixtures corresponding to the opciiing of the 
oxides in the two possible ways. The structure 
XX is assignccl to the products oil tlic basis of 
aiialogy with other :trylethylene oxides5 How- 
ever, the quinoline nucleus is enough different 
electronically froni the other aryl nuclei to make 
this analogy somewhat questionable. Lutz and 
co-workers,6 who have prepared aminoalcohols 
X X  similar to ours, report experiments on this 
question. 

The amino group in the aminoalcohol VI1 (U = 
NH2) 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.  

0 
O-C-NH2 / I  
I 

(J, N)-N- e--" 
XXI 

Three additional ketones XIV 
with Y = N(C4Hq)g. X = H: Y = 

were DreDared 
NHcH(CH~)- 

(CH2)&(C2H5); (&valarnino), X = H; and Y = 
4-C5HdN, X = C1, but were not carried on to final 
aminoalcohols. 

Table I summarizes the new compounds prc- 
pared in the course of this work. 

Experimental 
Condensation of Cinchoninic Esters with Ethyl Acetate 

and Preparation of Ketones.-The condensations was car- 
ried out by refluxing for the specified time a mixture of the 
stated amount of cinchoninic ester,2 two molecular pro- 
portions of ethyl acetate and one and one-half molecular 
proportions of sodium ethoxide iii lmizene (30 ml. for 0.1 
mole of citichoninic ester unless otherwise specified), The 
ititlividual preparations are clescribed bclon. 

2-p-Chlorophenyl-4-acetoquinoline. -The reaction mis- 
[tire (0.20 mole, siutecii 11ours) pouIct1 iilto 580 ml. of 
t5(,;c, sodiuiii hydrosidc aiid ice t o  precipitate the sodium 
salt@ of the ketoestctr. This 5311 \vas \rnriued tvith 300 ml. 
of gl. acetic acid, tlie ~rcsulting solutioii 1wii1g poured into 
1.2 liters of ice and water. The precipitated kctoester, m. 
p.  97-99", weighed 53.6 g .  (76%) after recrystallization 
from ethanol. Two additional recrystallizations gave the 
analytical inaterial, 111. p. 99.8-100.3 '. 
(6) Lutz ,  THIS JOURNAL, et d ,  68, in press (19d(i) 
(7) Davis and Blanchard, i b i d ,  51, 1794 (1929). 
( 8 )  Koelsch, J. Ovs. Chem. ,  10, 34 (1945). 
(9) See Gilman, e1 ol . ,  THIS JOURNAL, 68, in press (1946). 
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TABLE I 
R 

hl. p., oc. 
R (cor.) Formula 

99 8-100 3 C,oHiaXOsCl 
102-103 CiiHnNOCI 

70.5-71..i C,;HI2NOCl 0, 
-CHCHz 
-CH(OH)CH?N(CHzCHzOH)z.Z- 

-CH(OH)CH2NHCH(CHa) ICHz)ab 

-COCHs 106-108 C?iHlsON 

HC12Hz0 170-172 C21HZYN206C13 

N(CzHs)zCnaHiaOs.2HzO 180-191) dec. C49Hsi09NaCI 

120-121 -CHCH? 
-CH (OH) CHIN( CzHr)r 93-94 
-CH(OH)CH~N(C~H~)TH~PS)~-H~O 183-186 
-COCH?COOC?Hs 91-93 
-COCHa 97-98 
-CH(OH)CHZS(C?H~)~.H~POI.HZO 190-194 
---COCH?COOGHs 56-57' 
-COCHBrCOzH 161-162C 

lo\ 

-COCH?Br 100-101, s c  
-CH(OH)CHzBr 114.3-115. sC 
-CH(OH) CH?N(CiHo)? 40-42 e 
-COCH?Br 190-19ZC 
-CH(OH)CHzN(C4He)? 133.5-134.5' 
-COCHs 194-195 
-COCHa 207.5-212.5 
-COCHzRr 146.5-149. .5 

-C/HOCH, 202-203 
-CHOHCHzN(CaHs)z 84.2-85,O 
--CH(OCONH?)CH?N(CiHe)z.H?O 165-166 
---COCHa Oile 

-COCHa Cz3HiaOsb Hz0 
-COCHa 
-COCHzCI 
-COCH?Br 
-CHOHCHzCI 
-CHOHCHzBr 
-CHOHCHzN(C?Hs)z 2HC1 
-COCHa 
-COCHzBr 

-CH-CH? 
--CH(OH)CH~N(CHzCHzOH)z 
-COCHa . 
-COCHzBr ' 
-CHOHCHzN(CaHa)t 
-COCHa 

/9 

120-160 dec. 
82-83 

131-133 
132-134 
144-146 
135-146 
200-204 dec. 
179-181 
181-190 

191-193 
164-166 
189-1 90 

137-13'9 
202-204 

CisHdia09 
CirHisNOS 
C17HirONSCI 
C17HizONSBr 
CiiHiaONSCl 
CiTHiaOXSBr 
CiiHz~ONzSCIz 
CiiHioNOCla 
CitHoNOClaBr 

CiiHiaNOC13 
CziHziN?OaCla 
CisHioNsOCIz 
CII;HioPitOClzBr? 
CzrH.zeNsOCI? 
CisHioNBCla 

1833 

----Aualybes. 7:,-- 
Carbon Hydrogen 

Calcd. Found Calcd. Found 
67.89 67.70 4 . 5 6  4 . 5 1  
72.47 72 . i i l l  4 30 4.35 

7 2  47 72.:17 4 . 3 0  4.25 

5 0 8 7  31, i l i  S.80 5.69  

68.08 67.!12 l i . 3 0  6 . 5 1  
8 4 . 8 2  85.16  5.09 5 .11  

84.82 
81. I14 
61 71 
78.03 
84 .82  
t i l .71 
66.88 
49.72 
53.08 
32.71 
7 3 . 2 1  
49 65 
72.11 
70.95 
68.10 
5 0 . 8 3  

8 4 . ! l i  
80.86 
61.79 
78. 1!l 
8,5. 07 
61 .!I3 
67 .oo 
49 .!is 
33. 20 
53.03 
73.20 
49.67 
72 .22  
7 1 . 1 8  
68.32 
50.04 

.!.OS 5.40 
7.07 7.25 
6 .42  6 . 2 0  
. i .18 5 . 1 1  
i .0 '3 j . 1 5  
6 . 4 2  
3 . 9 7  5.96 
3 . 5 8  3.63 
4.11 4.29 
4 . 7 6  4.77 
i1.3fi 9 38 
3.08 2 86 
8 .92  8 . 9 5  
5.41 5 . 4 6  
5 . 3 0  5.26 
X 6 1  3 68 

68.40 68.117 5.30 5.31 
72.34 72.3!1 '9.27 9 . 5 0  

76.47 76 27 8 7 8  8 .81  
60.12" 59.84 7 .93  7 . 9 9  

70.37 j O l l l l  0 .4 l i  G 6 2  

69. G6 
73.09 
65.06 
57.00 
6 4 . 6 5  
56.67 
59.29 
58.23 
47.53 

70.0.j 
72.86 
64.76 
57 07 
65 lti 
.56 51 
59.03 
58.33 
47 58 

6.37 6 .44  
4.69 4 69 
3 .86  4.01 
3 38 3 41 
4 -17 4.67 
3.112 3.Y9 
G.16 6.19 
2.88 3 . 2 1  
2 .11  2 . 2 9  

58.23 58 30 2.88 3.11 
55.34 55.28 4.65 4.84 
60.59 60.93 3.17 3.37 

64.37 64.W 6 . 5 5  6 .61  
60.59 60.24 3.17 3.12 

40.28 40 2ti 2.11 2 13 

= X = H except cases marked "a" where X = C1. Salt of methylene-bis-(2-hydroxy-3-naphthoic) acid. c Uncor- 
rected. Unless specified, all melting points are corrected. Calcd.: 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 Neve a t  University of California, Los Angeles. Boiling point, 191-19.1' (I mm.). f Hydrohromidc. 

A mixture of 15.8 g.  (0.053 mole) of the 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". 

\Vhen the ketoester was not isolated, thc  over-all yield of 
ketone from cinchoninic ester was 61y0. 

2-~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 TO nil. 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, refluxed two hours. Then i t  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-P-Naphthyl-4-acetoquinoline.-The rcaction mixture 
(0.100 mole, forty-eight hours) was poured into 200 g. of ice 
and 80 ml. of glacial or acetic acid. Filtration yielded 29.5 
g. of ketoester, m. p.  90-9:3', and ether extraction yielded 
3.6 g. more, ni. p. 80-9ti0, to make the crude yield 90%. 
Recrystallizatioi gave rise to analytical material, In. p. 
91-93". 

Decomposition of 11.0 g. (0.030 mole) of the above 
ketoester as for ;:he 2-p-chlorophenyl-4-acetoquinoline and 
addition of the equivalent amount of ammonium hydroxide 
to  the cool reaction mixture gave rise to  the ketone which 
was taken up in 500 ml. of cther. Evaporation of the ether 
and crystallizatim of the residue from methanol gave rise 
to  8.45 g. (Y.5yo) of ketone, m. p. 95-96". Recrystalliza- 
tion gave rise to an analytical sample, In. p. 97-98'. 
2-Ethoxycinchoninylactic Ester.-The reaction mixture 

from the 2-ethoxycinchoninic ester (0.20 mole, 17.5 hours) 
yielded, as in the 2-p-chlorophenyl-4-acetoquinoline case, 
the solid sodium 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. (81.5%) of crude 
ketoester. Recrystallization from aqueous ethanol yielded 
42.7 g. (74%) of ketoester, m. p. 55-57". Two more re- 
crystallizations yielded analytical material, m. p. 56 -57 o 
(uncor.). 
2-Amino-4-ace!toquinoline.-In this case the cooled 

reaction inixture (0.300 mole, 26.5 hours, volume of ben- 
zene twice usual, proportion of sodium ethoxide 30% 
greater than usual) was decomposed as for the 2-a-naph- 
thyl-4-acetoquinoline (96 mi. concd. sulfuric acid, 168 ml. 
water, four hours). The hoinogeneous reaction mixture 
was cooled by the addition of ice and, with stirring and 
cooling, i t  was inade alkaline by the addition of concd. 
sodium hydroxide solution. There was obtained 17.2 g. 
(30,8y0) of crude 2-amino-4-acetoquinoline, m. p. 179.0- 
186.5 . Two rccrystallizations from methanol yielded 
bright yellow prisms, m. p. 194.0-195.0 '. Acidification of 
the aqueous filtrate gave a 69y0 recovery of 2-amino- 
cinchonink acid. 2b 
2-Dibutvlamino-4-aceto~uinoline.-The reaction mix- 

ture (0.lCi mole, seventeen hours) was treated as in the 
above case (40 a l .  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 a t  reduced pressure. There was obtained a 48% 
yield of yellow ketone, b.  p. 191-19.3" (1 mm.), WZ3D 1.5847. 

The oxime, crystallized from aqueous methanol, m. p. 
108.5-111.2". 

Anal. Calcd. for C19HnOX3: C, 72.80; H, 8.68. 
Found: C, 72.89; H, 8.75. 
2-Phenylthio-4:-acetoquinoline.-The reaction mixture 

(0.43 mole, sixteen hours) was poured into a solution of 100 
g. of sodium hyclroxide 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. 
Evaporation of solvent left an oil which was decomposed 
as in the above case (65 ml. concd. sulfuric acid, 195 ml. 
water). After the 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 s,olution 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 md p. with authentic 2-ethoxycinchoninic acid,2b,10 

From the ether extracts was obtained a rc=d t;il which 
turned partly crystalline on standing overnight. Tritura- 
tion wit: 50 ml. of hexane yielded 23 g. of crystals, m. p.  
78-80.5 . On cooling, the hexane solution yielded 24.4 g. 
more solid, m. p. 75-79', for a total of 47.5 g. (4070) of 
crude ketone. R.ecrystal1ization from hexane yielded pure 
ketone. m. D. 82.0-82.7". 

144-146 . 

I . ~  ~ - 
(10) Koenigs and  Ktjrner, Bcr., 16, 2162 (1883). 

2-p-Chlorophenyl-6,8-dichloro-4-acetoquinol~e,-The 
reaction mixture (0.150 mole, nineteen hours, volume of 
benzene twice usual) was treated with a solution of 50 ml. of 
concd. silfuric acid in 85 ml. of water, 170 nil. of solvent 
being distilled off. To the rcsulting mixture was added 
400 ml. of dioxane. Then i t  was refluxed four hours. The 
mixture was next poured with stirring into 400 ml. of iced 
3 N sodium hydroxide solution. The solid crude ketone 
was crystallized from ethyl acet;te to  yield 21.9 g. (41.7Yh) 
of material, 111. 1). 178.5-180.5 . Recrystallization from 
dilute acetone gave an analytical sample, 111. p, 179.2- 
181.0". 

2-(3-Pyridyl)-6,8-dichloro-4-acetoquinoline.-In this 
case (twenty-four hours, volume of benzene three times 
usual) the cooled reaction mixture from 100 g. of ethyl 
cinchoriinate was poured into excess 5% sodium hydroxide 
to yield a solid which was heated to 95' for forty minutes 
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 41% yield. 

2-Novalamino-4-acetoquinoline.-To the reaction mix- 
ture (0.05 mole, eighteen hours, volume 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 neu- 
tralized with sodium 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 
1111. of 0.0907 IT 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. 
(9070), Regeneration of the ketone and reprecipitation 
yielded 1.67 g., m. p. 153-166", apparently a monohydrate. 

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 Xuchar yielded 
41.7 E. (74%) of material. m. D .  206-212'. One more crvs- 
tallizatibn from ethyl acetate yielded an analytical sample, 
m. p.  207.5-212.5°.11 
2-~N-Acetvlnovalamino~-4-acetoquinoline.-The ketone 

(9.0 i . )  was;efluxed five hours with 200 ml. of acetic an- 
hydride and then the reaction mixture was poured onto ice 
and left a day. Xeutralization 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 a t  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 
10% hydrobromic acid on the steam-bath for fifteen min- 
utes. The oil solidified to yield 6.68 g. (98.5y0) of a yellow 
solid soluble in warm sodium bicarbonate solution. A 
small sample, after two recrystallizations from acetone- 
Skellysolve B softened a t  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 48% hydrobromic acid. The 
reaction mixture was poured into ice and water, 0.73 g. of 

(11) T h e  wide melting range of this compound which persists 
even in the analytical sample possibly indicates a tautomerism a t  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°, beihg 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 concentrations of hydrschloric 
acid led to difficult reaction mixtures. 

2-Ethoxy-4-bromoacetoquinoline.-To the well-stirred 
ethereal diazoa.ethane solution'* prepared from 52 g. 
(0.50 inolel 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 moile) of acid.I3 The suspension was allowed 
to stir overnight as the ice-bath melted and came to room 
temperature. To the chilled suspension of diazoketone in 
ether was added 100 ml. of ethereal hydrogen bromide 
solution prepared from equal volumes of ether and 48y0 
hydrobromic acid. After four hours of stirring, the ether 
was decanted a.nd discarded. Residual ether was re- 
moved in a strea.m 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 in  vacuo to yield 
21.5 g. (735& hased on 2-ethoxycinchoninic acid) of a 
yellow powder, in. 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 a t  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 from 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 O " ,  an excess 
of ethereal hydrogen chloride was added and stirring con- 
tinued for one hour with the cooling bath removed. Fil- 
tratioii gave 15.0 g. of a deep red hydrochloride. By dis- 
solving in boiling ethanol, cooling and adding water, 5.8 g. 
(4076) of the chloroketone free amine was obtained, m. p. 
130-132 '. This compound is quite unstable. Warming 
above 50 " causes decomposition, and recrystallization is 
attended by large losses. 

2-p-Chlorop:henyl-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 30 .ml. of glacial 
acetic acid was added dropwise, 26.4 g. (0.156 mole) of 
48$4 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 begam to climb more rapidly. The heater was 
switched 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, 95.3y0) remained. The 
brornoketone salt which decomposed without melting 
above 250", was ,used directly in the reduction step. 

2-~~-Naphthyl-4~-bromoacetoquinoline Hydrobromide.- 
Bromination of 2-cu-naphthyl-4-acetoquinoli11e was ac- 
complished similarly except that the sodium bromate 
(0,0109 mole in 25 ml. of water) was added to the mixture 
of the other components (0.0328 mole of ketone, 40 inl. of 
48y0 hydmbroniic acid, 30 nil. of gl. acetic acid). There 
was obtained 14.9 g. (995%) of material with equivalent 
weight by Volharil titration, 428, calculated being 457. 

2-B-Naphthyl-4-bromoacetoquinoline Hydrobromide.- 
Bromination as in the above case (0.040 mole of sodium 
bromate in 30 in l .  of water, 0.122 mole of ketone, 100 ml. 
of gl. acetic acid, 80 ml. of 48'7, hydrobromic acid) gave 
53.9 g. (9ti';,j of material, r n .  p. 184-185". 
2-Acetaniido-4-bromoacetoquinoline.-Sodium bromate 

(0.001 nioli: i n  55 nil of water) was added, as in the above 

p :lo. 

. .. . -. . ... 
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cases, at 15-20' to ketone (0.183 mole, 380 ml. of 24% hy- 
drobromic acid). The mixture was stirred for one hour. 
The orange product, collected by filtration, washed three 
times with water and dried in vacuo over calcium chloride, 
weighed 76.5 g. (89% based on ketoneHBrs). 

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 
(Volhard) was: calcd. for C13Ii1202N2Br2: 388; found, 
385. 

This material was then dissolved by warming in 280 ml. 
of 507, ethanol and saturated sodium bicarbonate solu- 
tion was added cautiously in 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 in uacuo. There was obtained 47.0 g. (%yo based on 
the perbromide) of bromoketone, m. p. 143.5-146.5". 
After recrystallization from benzene-hexane there was 
recovered 88% of pure material melting a t  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 nil. of gl. acetic acid warmed to 60" was added 
dropwise a solution of 2.9 g. (0.018 mole) of bromine in 5 
nil. 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 
95% 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 48:& 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 
ethyl acetate gave an analytical sample, m. p. 181.5- 
190.0". 
6,8-Dichloro-2-(3-pyridyl)-4-bromoacetoquinoline Hy- 

drobromide.-Bromination was carried out as in the case of 
2-cu-naphthyl-4-acetoquinoline (0.0347 mole of ketone, 280 
ml. of glacial acetic acid, 55 ml. of 48% 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 in vacuo. This 
yielded 15.5 g. (94%) 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 05.9 g. (93%) of crystalline brornohydrin hydrochlo- 
ride with a neutralization equivalent weight of 194 (cal- 
culated 200). 

d of crude bromohydrin hydrochlo- 
Z-a-naph tliyl-4-,romoarrtoquinoline cs from the P-naphthyl aualog. 
above cases, G,8-dichloro-2-p-chloro- 

phenyl-4-brotnoacetoquinoline gave directly the free 
bromohydrin, in. p. 139" (dec.) iu  98.5% yield. 
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The reaction 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 rise to bromohydrin which crystallized 
on dilution of the residue with water. The yield of mate- 
rial, m.  p.  114-115" was 7Y',O. An analytical sample, 
in. p. 114.5-115.5" (uncor.), was obtained by three re- 
crystallizatioiis from aqueous isopropanol. 

The reaction mixture from 0.014 mole of 2-phenylthio-4- 
bromoacetoquirioline was cooled in ail ice-bath and poured 
onto 600 g. of jce and 50 ml. of concd. hydrochloric acid. 
This solution was diluted with 1200 ml. of water and ex- 
tracted with three 200-1111. portions of ether. The collected 
ether phases wcre treated with ethereal hydrogen chloride 
to give 4.5 g. :81.5') of a yellow hydrochloride, m. p. 
182-185" (dec.). The free bromohydrin was prepared by 
dissolving the salt in 9554 ethanol and adding water drop- 
mise with constant swirling, until all the material was 
precipitated. Two recrystallizations of this product 
from an ether-hexane mixture gave white crystals, m. p. 

The analogous reduction of 2-phenylthio-4-chloroaceto- 
quinoline, possibly carried too far (fifteen minutes), gave 
rise to 1.5 g. of crude material from 0.015 mole of chloroke- 
tone. R e p e a t ~ l  recrystallization from ethanol gavc 1.0 
g. of white I)rorluct, i n .  p. l-14-14(jo. 

For the rcduction o f  ti,8-dicl~loro-2-(3-~~yridyl)-4-bromo- 
aci:toquitioliiic I~ydrobro~nitie (0.200 mole) the apparatus 
was flushed with Ilitrogeil aiid U.2U5 mole of triethylamine 
was addcd just 1)eFor.e addition of thc hot alutninuni isopro- 
poxide solutioi~ The mixture was cooled in ice, filtered, 
and the filtrate was added to 10 liters of ice and li00 ml. of 
48y0 hydrobromic acid. After two hours, the product 
was collected E8y filtration, washed well with water and 
air dried. The yield was 74 g. (78$,, assuming the product 
to be a hydrobromide) of material which could not be re- 
crystallized and had no definite m. p. or decomposition 
point. 

2-Acetamido-4-quinolyl Ethylene Oxide.-The cooled 
reaction mixture from reduction of 2-acetamido-4-bromo- 
acetoquinoline (0.0342 mole hromoketone, fifteen minutes) 
was pourctl intri a flask containing G O  g. of ice and 93 ml. 
10.5.58 moli.) of rj sodium hydroxide solutioll. The mix- 
ture was swirled well and theii left in an ice-bath with oc- 
casional swirling for one hour. The suspended flocculent 
~iroduct was co:ileeted, washed well with water, and dried 
in w c z m  over potassium hydroxide. This gave 4.70 g. of 
colorless oxide, ni. 17. 2111.5-202.0". The filtrate and 
washings were extracted with ether and the ether was 
evaporatctl at rctiuccd pressure to give 2.38 g. of lightly 
colored ( i x i t t ~ . ,  111. 1 , .  ~ 9 ~ ~ , 8 - 2 0 ~ ~ , 2 ° ,  lor it total of 7.08 g 
(9(),875). A small sample was crystallized for aualysis 
from aqucwii.; methanol: cdorless plates, 111. 1). 203.0 
203.0 O. ' 

Preparation of Other Oxidesi ~ -Thc bromohydrin or 
bromohydrin hlydrochloride was dissolved or suspended in 
alcohol (3-7 liters per mole) and treated with approxi- 
mately twice the theoretical amount of 6 Xsodium hydrox- 
ide, The reaction mixture was shaken ten minutes 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 
G,S-dichloro-2-fi-chlorophenyl compound. The reaction 
mixture was thc i i  tlilnted strongly with water and the oxide 
takrii I I I I  i l l  c t n c l i - .  A f t r r  1)eiiig washrd w i t h  watrr, the 
et1ic.r (.\trLt(.l \,ab (lricil ovt'i- i~ iag~i rs iu i i~  sulfatr or 1111- 

tassiuiri iwlJoiiat(. Keiiiovnl of ether with the aid of ;I 
bath kept below 5U', finally under vacuum, left the I ? -  
sidual oxide. 

In  the case of the 2-p-chlorophenyl compound, the yield 
of oil was 8655. Recrystallization from Skellyolve B 
gave a poor recovery of pure oxide, m. p. 70.571.5 . 

The 2-a-nap hthyl compound was directly crystalline, 
the yield of material, m. p.  115-118', being 795;. Pure 

13j-146 ". 

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

In the case of the 2-P-naphthyl compouiid i h c :  product 
was obtained as a red oil in 72% yield. 

The yield of material which solidified on staiidiiig i i i  the 
caw of the 2-ethoxy compound was 92.85L, i n ,  1 1 .  ti;) 

59 O .  

Thc 2-pheiiylthio oxide was prepared i i i  oiily ~nia l l  
amounts as an oil arid used directly for reaction with c;i- 
cthylamine. 

With the G,8-dichloro-2-p-chloropheiiyl compound, the 
crude yield of material, m. p. 175-186",'was 9974. Recrys- 
tallization with considerable loss from acetonehesane 
gave pure material, m. p. 191-193 ". 

~-Di-n-butylaminomethyl-6,8-dichloro-2-( 3-pyridylp4- 
quinolinemethano1.-A mixture of 21.5 g. of the bromo- 
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 mashed with a little dibutylamine. 
The excess dibutylamine was distilled off a t  5 nun. The 
residue solidified after drying over phosphoric anhydride 
in z'ucuo for a day: The dark crystalline mass was dissolved 
in hot methanol. On standing for two days exposed to the 
air 0.0 g. of brown crystals precipitated from this solutioii. 
No second crop could be obtained. Recrystallizatiun froni 
ethanol gavc rise to  4.ii g .  (22%) of inaterial, 111 1). 137.- 
139". 

Reaction of Oxides with Amines.--The spccifietl aiiiouiit 
of oxide was heated a t  100" (iii a pressure bottle in the 
case of diethylatnine) with the stated quantity of ainiiic for 
the indicated time. Excess amine was rclnicived by dis- 
tillation in the case of diethylamine and diliutylamiiie or 
by pouring the reaction mixture into water iii the case of 
diethanolamine. When hydrochlorides wen. 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 in the fol- 
loiving sections. 

~-Diethanolaminomethyl-2-p-chlorophenyl-4-quinoline- 
methanol.-The undried ether extract (0.01 65 mol? re- 
crystallized oxide, 10 nd. diethanolatninc, 1 (j,Y, hour. J 
yielded 7.05 g. (0.0137 illole, 83'5 I of dili~tlrorhloride 
dihydrate, in. p. 170-172". 
~u-Novalaminomethyl-2-p-chlorophenyl-4-quinolinenieth- 

ano1.-The crystalline hydrochloride (0.0344 rnolc crude 
oxide, 0.0344 mole of Novaldiamine,'j eight hours 1 proved 
to be hygroscopic. This salt was converted to the free base 
giving 12.0 g. (0.0273 mole) of crude oil which was dis- 
solved in 0.0819 mole of hydrogen cliloriclr~ in 100 ml. of 
irater. The solution was filtered. To the itcitlir filtrate 
was added a solution of 10.61 g. (0.0273 mole) of triethplei~c 
bis-(2-hydroxy-3-naphthoic) acid in 0.0Sl9 equivalent of 
ciilute sodium hydroxide. a f te r  filtering and drying the 
salt weighed 19.50 g. I t  was too insoluhlr: t ( i  recrystallize 
from any solvent tried. 

Regeneration of the free base and reprecipitation of the 
salt gave 15.23 g. (0.0176 mole, 51%) of the dihydrate, 
m. p. 180-190" (dec.)._ Other preparations gave 51.7Yb 
from crude oxide and ,Oyo from pure oxide. Other at-  
tempts were made to obtain solid, non-hygroscopic salts 
of this amine: the sulfate, phosphate and tartrate iverc 
hygroscopic solids; the hydrobromide, hydroiodide, lac- 
tate, salicylate, and p-toluenesulfonate were liquids. 

~~-Diethylaminomethyl-2-~~-naphthyl-4-quinolinemeth- 
ano1.-- .'l'u tlie in~uctioii iiiixt tire ((J.032.7 i i i o k  oaidt., 12 ri l l .  
tliethylamirie, twelve huurs I \vas added 151) 1111. o f  nirth- 
mo l  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 50% alrohol to yield 
9.630g. (61%) of monophosphate monohydrate, m.  p. 183- 
186 . The free aminoalcohol was obtained as a crystalline 
solid, m. p. 93-94", from ether-petroleum ether. 

- -  

, 14) ' m r  c,xidt (leci,mpr,ies a t  elevated ternperattlres a n d  the-e 
recorded melt ing points Rere observed after immersing the melting 
g ' i i i i t  t u h i  i n  tlie k i th  otic t u  two degrees heliiw the melting puint .  
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~-Diethyl~minomethyl-2-p-naphthyl-4-quinolinemeth- 
ano1.--To the reaction mixture (0.0305 mole oxide, 10 Inl. 
of diethylaminc, sixteen hours) after excess diethylamiiic 
\vas reiuovetl Iiy distillatioii were addtd 75 inl.  of ethaiiol 
and 10 g. of phosphoric ac4tl iii 20 i i i l .  of cthaiiol. Th( .  
heparated crystals were rrcrystallizcc I f roni  aqueous alcohol 
to yield 10.0 g;. (5i'/ ' i,} o f  m o t i o ~ ~ I i ~ ~ s ~ ~ h : i ~ i ~  inoiiohytlrate, 
m. 1). 190-194". 
~-Dibutylaminomethyl-2-ethoxy-4-qui1iolinemethanol. - -  

The reaction inisturc (0.075 inole oxidc. 0.075 mole t l i -  
butylamine, iii tie hours) w a b  frectl of dibutylariiine l )y  
steani-distillatioii. Thcii cooling aiid scratching tlic 
residual oil induced crystallizatioii. Kccrystallization froill 
ligroin [h.  1). S80-700) yicldctl 1d.O g. (W%) of material, 
m. p. 40-43 '. Two further recrystallizatioiis produced the  
analytical saiiiide, ni. p. 40 -42". 

IVarrniiig wi1.h aqueous hydrochlori 
inaterial to another coinpou~id, ni. p. 133--131', witlb a 
%hydroxy instcad of ethoxy group. 
~-Dibutylaminomethyl-2-amino-4-quinolinemethanol.- -- 

From the reaction mixture (0.0495 mole 2-acetamido-4- 
quinolyl ethylcnc oxide, 1100 ml. of anh. dibutylamine, 
sixty-eight how-sj most of the excess dibutylamiiie was 
removed by distillation at reduced pressure and the rest 
by distillatioii Jroni 250 ml. of 3 N sodium hytlroxide solu- 
tion. The remaiiiing viscous oil was rinsed several time5 
with jratci- sild dried in w t i i i i  over conctl. sulfuric acid. 
Thc tlricd oil r v . 2 ~  dissolved by ~varriiiiig iii 120 nil. of cyclo- 
hexanr. 
82.4 ", probably iiot completely dcacctylated. 

The pure ariiiiioalcohol was isolatetl by rclltixing 15.1) 
g. of the abovc: mixture with 150 nil. of (i L'V sodium hy- 
droxide solution and 100 nil. of 95(& ethanol for threc 
hours. 'Then 200 ml. of water was added and the mixture 
extracted three times with ether. The ether solution was 
washed with water and dried over potassium carbonate. 
The ether was removed aiid the resultant viscous oil was 
taken u p  in 25 ml. of cyclohexane. Cooling yielded 9.6 
g., m.  p. 84.2-F5.0'. A second crop of 2.0 g. was isolated 
from the mothcr liquor to give an over-all yield from the 
oxide of ' i 3 5 .  

(2-D iethylaminomethyl-2-phenylthio-4-quinolinemeth- 
anol. - I'roni tlic oxide ring opening (oxide from 0.0050 
inolc of crutlc Iiromohydrin liydrochloride, 15 nil. of di- 
cthylatniric, 16 hours:) was obtained, after recrystalliza- 
t ion from ethanol-efher, the aminoalcohol dihydrochloride, 
in .  p.  19ii-20Oo (dec.), in 80(rio yield. 

The reaction of bromohydrin hydrochloride with excess 
diethylamine for a 24-hour reflux period gave rise to  the 
same product, 111. p. 200-204" (dec.), in 43To yield. 
~u-Diethanol~uninomethyl-2-p-chlorophenyl-6~8-dichloro- 

4-quinolinemethanol. ---Tlic. ( ~ i i i l e  1)rodtIct ( ( ~ . 0 2 2 " : <  InCJlC 

Cooliiig yielded 13.6 g. of riiatcrial, 1 1 1 .  1). 80.2 

oxide, 150 mi. of redistilled diethanolamine, 20 hours) was 
dried over sodium hydroxide in ziacuo. An unidentified 
oily impurity was removed hy tiituratiiig the crude mate- 
I-ial with (io 1111. of hot ethyl acetate. After cooling, there 

A iiiixtiirc of :i.!l g .  (U.(il24 niolej of ,u-tliliutylanliiiw- 
iii~rliyl-%-aiiiiiio-l-quiiiolinciiictliaiiol, 1.30 g .  (ci.(jl24 inole j 
of iiitrourca and 45 nil. of anhydrous dioxane \\-as heated 
until the vigorous evolution of gas hegaii aiid then refluxed 
n half hour alter it subsided. Two niori' 1.30-g. portions 
of iiitrourca were atltletl at half-hour iiitervals and the 
ni iy tu i -e  W L ~  reiluscrl forty-five iiiiriutea after th r  last addi- 
t ioii , 

The cliosaiic \va\ rcmovetl on a steam-bath at reduced 
pressure leaving a viscous brown oil which crystallized 
on cooling. This material was triturated with 40 ml. of 
I~enzene aiid the solid isolated by centrifuging, the liquid 
layer being saved for recovery of starting material. Re- 
crystallization from benzene-isopropanol gave 1.45 g, 
(287J of material, m .  11. 158 5-162.3", and a second croli 
of 0.25 g. (5%) 

Starting material was recovet-et1 I)y removal of sclveiit 
froni the trituration inother liquor, i-cfluxiiig the resultarit 
oil three Iioui-s with alcoholic sodiunl hydroxide solution, 
cxtractioii with ether aiid crystallization from eyclohex- 
:me. This yielded 0.70 g. (1850) of cu-dibutylaminomethyl- 
2-airii1io-4-quinoli1ie1iietha1iol. The yield of product \vas 
1 .YO g. (SO(&,  allowing for recovered starting material). 

A small sample was recrystallizril twice from hcnzcne- 
isopropaiiol; i n .  1). 1(jt5.4-1tjfj.0'. 

Summary 
A series of oc-dialk?~lariiinoiiiethyl-~-quinoline- 

methanols with various substituents in the 2- 
position of the quinoline nucleus has been synthe- 
sized. 

The ethanolamines were derived from the corrc- 
sponditig +aceto- and 4-brot i ioaccto~~ii t i (~I i~~~s 
prepared from the appropriate 2-substitutetl ciii- 
choninic acids or esters. Iieductiori of the halo- 
ketones to halohydrins arid conversion of the 
latter to ethylene oxides proceeds satisfactorily. 
Opening of the oxide ring with dialkyl amine 
gave risc to the desired nniino~tlcohols. 
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Studies in the Quinoline Series. 11. The Preparation of Some Dialkylaminomethyl- 
4-quinoline Methanolsrt2 

BY KENNETH K. CAMPBELL AXD JARIES E'. K F R ~ . I X '  I 

As part of the extensive antimalarial rcsearch 
prograni carried out in this country tltiriiig the 
war, it seenirtl tlesirublc. t o  prqxirc tlialkylati~itlo- 
methylyuitioline riiethanols of viir ious t y p s  ; i r i  

11) Pre\ious paper In this series Campbell arid Schaffntr. I'HIS 
JOURXAL, 67, 8 B  (1048). 

(2,) The work reported here was carried out under a contract. rec- 
ommended hi- the Committee on hIedical Research, between the 
Office of Scientific Research and Development and the University 
of Notre Dame. 

(3) A part oi this material is abstracted from the Ph  D .  disserta- 
tion of Janius 1:. Krrwitl, June, l!344, 

(4) Present address: Smith, Kline and French Lahorntories, Phila- 
delphia. Pennsylvania. 

this piper :ire recortletl some of those with the 
sidrs cliaiii :tttaclir>(l t o  thc .I-position of  the quin- 
oliiie r i r i g ,  aii(1 with inethnsyl, c111orinc. or Iiydro- 
~ C I I  attached a t  the tj-position, 1. 

Rabe5 arid Kaufmann6 made a fen. compounds 
of this type some years ago, with dimethylamino, 
diethylamino and piperidino groups; more re- 
cently King and Work7 prepared ari extensive 
series. ,Other workers under the auspices of the 

( 5 )  Kahe, l'astrrrinck and Kinglier, Bel. . ,  B O ,  1 4 4  t1:tltj). 
( 0 )  Kaufmann, ibid., 46, 1S31 (1913) .  
(7) King and Work, J .  C'hem .SOC., 1307 (1',140): -1111 ( I Y - ~ P ) ,  


