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densed with 6-methoxy-8-aminoquinoline (Winthrop 
Chemical Company material further purified by one re- 
crystallization from methanol) and with 5,6-dimethoxy-8- 
aminoquinoline, l a  according to  Procedure B of Elderfield 
and c o - ~ o r k e r s . ~ ~  Heating the reaction mixture after re- 
moval of the excess 8-aminoquinoline was dispensed with. 
The free bases, after two distillations under nitrogen, were 
converted to  the 0xa1ates.l~ In Table I are given the 
pertinent physical constants of the drugs. The numbers 
prefixed CAT refer to numbers assigned to the drugs in this 
Laboratory. In Table I1 are given the elementary 
analyses of the oxalates and the homogeneity of the drug 
bases determined by the method of Craig,I4 using a chloro- 
form citrate buffer system (PH 3.70) and a concentration 
of drug base of 0.5 mg. per ml. 

The antimalarial activities also given in Table I1 are 

(12) Elderfield, cl a l . ,  THIS JOURNAL, 68, 1584 (1946). 
(13) Elderfield, et at., i b i d . ,  68, 1521 (1946). 
(14) Craig, et al , J .  B id .  Chcm., 161, 321 (1945). 

against P. lophurae in the duck.16 The tests used, D-1 
and G-5, are the standardized tests described elsewhere.2 
For comparison, data on Pamaquine are also included in 
Table 11. Activities are expressed in terms of quinine as 
unity. Results of toxicity studies on the drugs will be re- 
ported elsewhere. 

Summary 
Syntheses of five derivatives of 8-amino- 

quinoline containing 5-alkylamino-1-methyl- 
pentylamino side chains have been described. 

Antimalarial activities of the drugs against 
avian malaria are given. 

1. 

2. 

(15) We are indebted to Drs. Arthur P. Richardson, of the Squibb 
Institute for Medical Research, and E. K .  Marshall, Jr., of Johns 
Hopkins University, for permission t o  incorporate their screening 
test data in this paper. 
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[CONTRIBUTION FROM THE COBB CHEMICAL LABORATORY OF THE UNIVERSITY O F  VIRGINIA] 

Antimalarials. 6- and 7-C hloro-a- (dialkylaminome thyl) -4-quinolineme thanols 
BY ROBERT E. LUTZ, JOHN F. CODINGTON~~ AND NORMAN H. L E A K E ~ ~  

In an extension of the work on the quinoline 
4- ( p-t-amino alcohols) three higher homologs of 
the 6-chloro-a-dialkylaminomethyl-4-quinoline- 
methanols (Ia,b,c) and the dioctylamino com- 
pound in the 7-chloroquinoline series (IIb) were 
synthesized for the purpose of antimalarial tests. 
This work was done in connection with the pro- 
gram of exploration of the activating effect of a 
chlorine atom a t  the various nuclear positions. 
The choice of homologs of relatively high mo- 
lecular weight was made with the expectation of 
striking close to the highest antimalarial activity 
of which these particular series are ~ a p a b l e . ~  

€IO\ /CH2NR2 HO\ /CHznTRz 
C €1 CH 

I 
a/‘ 03 “’ 

I1 
(a) R = hexyl (a) R = hexyl 
(b) R = octyl (b) R = octyl 
(c) R = decyl 
(d) NRz = morpholino 

(1) The work described in this paper was done under a contract, 
recommended by the Committee on Medical Research, between the 
Office of Scientific Research and Development and the University of 
Virginia. 

(2) Present location: (a) National Institute of Health, Bethesda, 
Md.; (b) Rohm and Haas Co., Phila., Pa. 

(3) (a) King and Work, J .  Chcm. Soc., 1307 (1940); (b) the lower 
members of the 6-chloro series were made b y  Campbell and Kerwin, 
THIS JOURNAL, 68, 1837 (1946) ; for the o-(2-piperidyl)-methyl-4- 
quinolinemethanols see (c) Ainley and King, Proc. Roy.  SOC. (Lon- 
don),  l!2SB, 60 (1938); (d) Buchman, Sargent, Myers and Seneker, 
THIS JOURNAL, 68, 2692 (1946); and (e) Senear, Sargent, Mead 
and Koepfli, ibid. ,  68, 2695 (1946). 

(4) Cf. (a) May and Mosettig, J .  Org. Chem.,  11, 1 (1946); Lutz, 
el  a l . ,  (b) THIS JOURNAL, 68, 1813 (1946); (c) J .  Org. Chcm., in 
press; (d) F. Y .  Wiselogle, A Survey of “Antimalarial Drugs, 1941- 
1945.” J. W. Edwards (1947). 

The preparation of 6-chlorocinchoninic acid 
which was necessary in the making of the first of 
these series (I), followed the Halberkann5 and 
Pfitzingers procedures through 5-chloroisatin and 
6-chloroquinoline-2,4-dicarboxylic acid ; and the 
conversion of this to the amino alcohols was by 
way of the acid chloride through diazomethyla- 
tion, hydrobromination, aluminum isopropoxide 
reduction and condensation with the appropriate 
amine, following the now well established pro- 
cedures.6 
*Q-COOH + Q-COCl + Q-COCHXz + 

Q-COCH2Br + Q-CHCH2Br + Q-CHCH&R% 
I 

OH 
I 

OH 
* Q = 6-chloro-4-quinolyl-. 

One point of particular interest in this synthesis 
was the ease of over-reduction of the bromoketone 
(111) to the secondary alcohol (V). 

Q-CHCH2Br 

\ 
I 

A OH 

Q-CHCHa 
/ I V  L 

Q-COCH2Br 

7 AH v 
Q-COCHa 

VI 

The elimination of the bromine in this reaction 
did not occur as the first step718; the bromohydrin 
(IV) is first formed in the reduction and can be 
isolated in good yield under identical reaction con- 

(5) (a) Halberkan?, Be*., S4, 3090 (1921); (b) Cf. Ref. 3e; (c) 
Pfitzinger, J .  Prakt. Chcm., 38, 583 (1888). 

(6) Cf. ref. 3 and 4 ;  and especially see ref. 4b and references cited 
therein. 

(7) Cf, Stevens, Allenby and DuBois, THIS JOURNAL, 62, 1424 
(1940). 

( 8 )  “Organic Reactions,” Vol. 11, Wiley and Sons, Inc., N e w  
York, N. Y., 1944, p. 193. 
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ditions upon a much shorter period of heating. 
That the over-reduction product was the second- 
ary alcohol (V) and not the primary alcohol 
(Q-CH2CH20H) was shown by its identity with 
the product of the unequivocal two-step con- 
version of the bromoketone by stannous chloride 
or palladium-catalyzed reduction to the acetyl- 
quinoline (VI) followed by aluminum isopropoxide 
reduction. Because of the inconclusiveness of 
mixture melting points, the identity of the several 
samples of this alcohol, in the form of the hydro- 
chlorides, was established with certainty by the 
determination and comparison of their X-ray 
powder diffraction patternsg 

The course of the over-reduction of the bromo- 
ketone here is to be contrasted with the quite 
different results reported in the over-reduction of 
~~-bromopropiophenone~ which proceeds through 
the bromohydrin and the oxide to the alcohol, 
CeH5CH2CHOHCH~, and of a-naphthyl bromo- 
methyl ketonelo where the reaction appears to 
have given the primary rather than the secondary 
alcohoul, namelf, p-( a-naphthyl)-ethanol, ArCHi- 
CHqOH. -~ 

The synthesis of the 7-chloroquinoline amino 
alcohol (IIb) was made in the same way as the 
6-chloro compounds; the tendency toward over- 
reduction of the bromoketone in this series was 
still more pronounced. 

The 6-chloroquinoline 4-(amino alcohols) have 
proved to be moderately active against avian ma- 
laria. As was expected the increase in size of the 
N-alkyl groups progressively raised the activity 
against lophurae in the duck'l; the dibutylamino 
compound had been reported as ina~t ive~b,~d;  
the dihexylamino compound (Ia) showed a qui- 
nine equivalent of 0.3, the dioctylarnino (Ib), 
0.6, and the didecylamino (IC), 0.7.l2 The CY- 
dioctylaminometh~l-7-chloro-4-quinolinemethanol 
(IIb) proved to be of even greater interest, with an 
antimalarial activity equal to that of quinine." 

E~perimental '3~ l 4  

4-Chloroisonitrosoacetanilide and 5-chloroisatin were 
prepared in 93 and 95y0 yields, respectively, by applying 
the "Organic Syntheses" procedures for isonitrosoacet- 
anilide and for isatin itself .16 

6-Chloroquinoline-2,4-dicarboxylic acid was made by an 
adaption of the method of HalberkannSa and of Senear, 
Sargent, Mead and K ~ e p f l i , ~ ~  and was prepared originally 
by Work.IE 

A suspension of 100 g .  of 5-chloroisatin in 2.75 kg. of 
300/, potassium hydroxide was heated a t  9500until the 
purple color disappeared. After cooling to  20 , treating 

(9) This identification was made by Mr.  William White at the 
National Institute of Health. 
(10) Winstein, Jacobs, Henderson and Florsheim, J .  Org. Chem.,  

11, 150 (19413). 
(11) The D-1 tests; carried out at the Johns Hopkins School of 

Medicine under the direction of Dr. E. K. Marshall, Jr. (cf. ref. 4d) .  
(12) The 12-5 test, carried out at the Squibb Institute for Medi- 

cal Research under the direction of Dr. R.  P. Richardson (cf. ref. 4d). 
(13) The melting points reported herein are corrected. 
(14) Microanalyses were by Mrs. Joyce B. Caliga. 
(15) "Organic Syntheses,'' Coll. Vol. I. p. 327 [cf. Sandmeyer, 

(16) Work. J. Chem. SOC., 426 (1942). 

- 

Helw. Chim. Acfa, I, 238 (1919)l. 

with 172 ml. of 58% pyruvic acid and heating a t  100' for 
three hours, the resulting brown semi-solid mass was dis- 
solved in 5 liters of water and filtered from insoluble ma- 
terial. Acidification gave 108 g. (78%); m. p.  255-257" 
(\Vork,16 250"). 
6-Chloroquinoline-4-carboxylic acid has been obtained 

by decarboxylating the 2,4-dicarboxylic acid in nitroben- 
zene .3b,3e,16 The method proved only moderately success- 
ful because of extensive decomposition and difficulty in fil- 
tration. The use of Dowtherm (diphenyl-diphenyl 
ether) proved to  be superior. A suspension of 108 g. of 
the dicarboxylic acid in 430 ml. of Dowtherm was heated 
with vigorous stirring a t  20.5-210" for 1.3 hours (de- 
carboxylation began a t  195') ; it was then cooled and fil- 
tered; the product was slurried with ether and again fi l -  
tered; 79 g. (89%); m. p.  294-296' dec. (LVork,I6 302"). 
The over-all yield a t  this point, from p-chloroaniline, was 

The acid chloride hydrochloride was made" by treating 
32 g. of the acid with 160 ml. of thionyl chloride (mild 
reaction), refluxing for three hours (solution was complete 
in forty minutes) and distillation of the excess reagent 
under reduced pressure. The residual solid mass was 
broken up and washed with ether; yield 35.8 g. (88%);  
m. 2. 170-178". A sample of purified product sublimed a t  
184 . 

The ethyl e ~ t e r 3 ~  was made from the acid chloride hydro- 
chloride by reaction with ethanol, treatment with de- 
colorizing carbon (Darco) while still in solutioii, and then 
treatment of the isolated salt (m. p. 171-17'i0) with a 
weakly basic solution ; recrystallization of the compound 
from 6 O C ~  ethanol gave long white needle;; i n .  p .  67-68" 
(Campbell aud I(ern.i~l,~" 68-69 ") . 

6 -Chloro -4 -quinol yl Diazomethyl Ketone. - -L'sing the 
King and \Vork method3a 35.8 g. of the acid chloride was 
added over a period of forty minutes to an ether solution of 
an excess of diazomethane (made from 110 g. of nitroso- 
methyl urea6). After standing for teii hours the red solu- 
tion was filtered and used directly. 

Bromomethyl 6-chloro-4-quinolyl ketone (111) hydro- 
brornideab was made from the above solution of the diazo- 
methyl ketone (cooled to  0') by addition of a mixture of 
85 ml. of 48% hydrobromic acid (aqueous) and 85 ml. of 
dry ether (stirring) and, after one hour, filtering and 
washing the product thoroughly with absolute ether. The 
product was purified by digesting with concd. acetic acid 
for one hour, filtering and washiiig with ether; yield 34.4 
g. (69% from the acid chloride); m. p. 209-215" dec. 
Recrystallization (including a treatment with llarco) gave 
the m. p.  224-227" (Campbell and K e r ~ i n , ~ ~  228-230"). 

Anal. Calcd. for C1,H1,BrC1NO.HBr: X, 3.83. 
Found: K, 4.00. 

The hydrochloride was made for comparison with the 
bromohydrin hydrochloride; this was needed because of 
the difficulties encountered in reduction and the necessity 
for identifying the products. I t  was made in ether and 
crystallized from absolute ethanol with Norit treatment; 
yellow crystals, m. p. 205-210" dec. (in vacuo). 
~-Bromomethyl-6-chloro4-quinolinemethanol (IV) Hy- 

drochloride.-A mixture of 34.4 g. (0.094 mole) of the 
bromoketone hydrobromide and 373 ml. of 1.05 AT alumi- 
num isopropoxide was stirred mechanically, heated rapidly 
over five minutes to  boiling, refluxed for twelve minutes, 
and then cooled. The solvent was evaporated under re- 
duced pressure, the mixture temperature never being 
allowed to  exceed 30". The residue was hydrolyzed by 51 
ml. of 7.8 N hydrochloric acid. Upon shaking for six 
hours, filtering, washing with absolute ether and recrystal- 
lizing from absolute ethanol, 21.3 g. of crude hydrochloride 
was obtained. Recrystallization (with Darco treatment) 
gave several crops totaling 16.9 g. (55.65%). Repeated 
recrystallizations from absolute ethanol brought the 
melting point to 254-260 O dec. (in vacuo). 

Anal .  Calcd. for C11HeBrClSO.EICI: N, 4.34. 
Found: N, 4.23. 

60.6%. 

(17) Cf. Spath and Spitzer, Bcr., 68, 1487 (1926) ; 4. also ref. 6. 
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The free base was liberated by aqueous 10% sodium 
carbonate and crystallized from ethanol. It melted a t  
125.5-120". became solid a t  127" and melted again at 2 1 s  
2311'. 

Anal. Calcd. for C,,€19BrCIN0: N, 4.89. Found: 
N. 4.88. 

I ~ ~~ 

Over-reduction of the Bromomethyl Ketone by Alumi- 
num1sopropoxide.-A mixtiire of 21 g. (I1.05imolc) of tlic 
hromoketotie hydrobromide and 170 ml. of 1 N aluminum 
iso~rormide was rcflc~red for two and one-half hours. 
evipokterl under reduced pressure. qnd hydrolyzed b i  
lis ml. of 6 N hydrochloric acid (shaking for ten hours). 
The resulting oil resisted attempts to crystallize i t ;  the 
hnse was liberated by means of sodium carbonate and the 
cthcr extract was dried, cooled to 0' and acidified (to 
Congo) with ethereal hydrogen chloride. The resulting 
oil finnlly solidified an sreding; yirlrl 14.5 g. Recrystal- 
lizttion from ahsolute ethanol g w e  i . 7  g. of yrllow 
crystals; m. p. 191-104" (in vncuo). 

Anal. Calcd. for CtIIImCINO.HCI: N, 5.74. 1:ound: 
N. 5.94. 

These properties, and the analysis, corrrs~mnd to those 
of fichloro~-methyl-4-qIlinolillcmethan~l hydrochloride 
(V), and a mixture mclting poitit with nn authentic 
sample showed no depression. I<owcver, salt mixture 
melting points between this and the i 4 l o r o  analog and 
o!her related compounds did not give significant deprcs- 

6-Chloro~-methyl-4q~olinemethanol (V) Hydro- 
chloride by Reduction of the 4-Acetylquinoliie.-Rcduc- 
tion of 1.5 g. of the bromoketone ( I l l )  with 1.9 g. of stan- 
nous chloride dihydrate in 14 ml. of 3.4 N hydrochloric 
acid at 100".for fifteen minutes gave a solid product which 
was filtered and washed; yield 1.45 g. The base, liberated 
by means of s d u m  carbonate and extracted by ether. was 
converted t o  the hydrochloride by ethereal hydrogen 
chloride; m. p. 184-190" dec. (not furthrr characterized). 
This product (0.25 g.) was reduced by 3.5 ml. of 1.2 N 
aluminum isomomride (refluxed one a i d  R atlicter hours) 

EIOIIS. 

and the product was isolated nnrl purified ac above'; 
yield 0.09 g.; m. p. 190-193" ( i n  vncno).  I t  showe<l 110 
mixture mclting point depression with the dmve samplc 
made directlv from the bromornethvl ketone hv i~luminum 
isopropoxide-ovcr-reduction. 

N. 5.57. 
Anal. Cnlcd. for C,,H~sCINO~HCI: N, 5.74. Found: 

ethanol at room temperature inv&d absorption of one 

9 
I 

Sample A Sample B s,lnple c 
Fig. 1.-X-Ray powder dillraction patterus of three 

samples of B-cbloro-o-methyl-4-quinolinemethanol (V) 
hydrochloride: A, from over-reduction of I\'; B. from 111 
through VI by Pd-HI and aluminum isopropoxide reduc- 
tion; C, from I11 through VI by SnCll and aluminum 
isopropoxide reduction. 

molecule, and 0.4 g. of yellow needles was isolated; m. p. 
' ) d L ' ) * P O  
".I I"" . 

Anal. Calcd. for C,IAIICINO.IIBr: C, 40.10; I t ,  
3.17. Found: C, 40.21; H.3.4G. 

Reduction of 0.1 g. of the hydrol,roini#le (VI) hy 10 ml. 
of 1.S N aluminum isopropoxide (one : t tal  one-half hours) 

yellow needles; m. p. ~ - i ~ i l * d e c . ;  2no-ao(io in vncim. 
Identification of the Samples of the Hydrochloride of V 

(made as described above from I\' imrl VI)  .-hlixtore 
melting points (which involved no deprcssions) werc not 
reli;ible because of the indefinite nature of and dccomposi- 
tioii at the melting point and because of the lock of mixtrtm 
melting point depressions with othcr rrlated compontds. 
The X-ray powder dillraction pattenis of these sornples 
were therefore determined' 3rd tlicir identity mill be seen 
from the reproductions of the photopmi,hs (below). 
These X-ray patterns were ohtainrd by hlr. Willinm \Vhite 
at the Nation:d Institute of IIcnlth, uriu8 thc pmvtler 
wedge technique in x cylicalric:il ciimrrii with 7.16 cm. 
radius exposed to r:rdintion from n copprr ilwxle X-my 
tube with a nickel-foil filtrr giving csscutiolly Cnnm 
radiatiou, 

6-Chlorool-(N-morpholinomethyl) -4quinoliiemeth- 
mol (Id) dihydrochloride was made from the bromohydrin 
in order to test the method and miterids (condensation in  
refluxing xylene for fifteen hours), The oily hydrorhloridc 
which precipitated from ether WRS recrystallized from 
absolute ethmol;  m. p. 160-1Gi". 

Anal. Cnlcd. for C,aIllrCIN20r?IICI: N, 7.00. 
Found: N, 7.76. 

6-Chloroa-(di-n-bexylaminomethyl) 4quinol i ie-  
methanol (Ia) Dihydrochloride (SNL8-1 1397) .-Conrlensa- 
tion of 14 g. (0.043 mole) of the bromohydrin hydrochlo- 
ride with 40 g. (0,216 mole) of dihexylamine was carried 
out without solvent at 84" for eight hours (a shortcr heat- 
ing, one and one-half hours, gave a much poorer yield and 
product). Absolute ether prrcipitntetl 19.0 8.  (about 
!!:37d of dihcxykunine mlts. Fmction:rl prrcipitation by 
addition of ethereal hydrogen chloride rcmov~d the excess 
dihexylamine; when an excess of acid liad beeu :rdded the 
prwluct precipitated, but retained some dillcrylamine 
hydrochloride. Conversion to the base and fractional re- 
precipitation removed the dihexylamine. The addition of 
excess ethereal hydrogen chloride gave the dihydrochloridr 
which was purified by digesting with ncetonc and recrystal- 
lizing (with Darco treatment) from ahzolute ethanol : 
yield 11.5 g.; turns red suddenly at  140", and melts a t  
195 -201". 

Anal. Calcd. for CssH*pCIX0.2HCI: N. 6.04. 
Fouiid: N, 6.28. 

'.-Chloroa-(di-n-octrlaminomethyl) -4quinoliiemeth- 

Anal.  Calcd. for CnH4rC1N20.2HCI.Hz0: C. 60.27; 
H, 8.81; N. 5.21; Cl-, 13.18. Found: C, 60.32; H. 
8.62: N. 4.91: Cl-. 13.25. . .  

Drying in vacuo at 47* caused in about three hours the 
lass in weight corresponding to approximately one molecule 
of water; however, continued loss of weight upon further 

(18) The Survey Number. desipoatcd SN,  identifies a drug in the 
r-rdr of the Survey of Antimalarial Drugs. The natimalarisl 
sctivitica of those compounds to which Survey Numbers have been 
*signed .re tabulated in the mono-ph." 
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heating under these conditions indicated the loss of some 
hydrogen chloride, and consequently no further attempt 
'iia made to obtain an analytically pure anhydrous form. 

6-Chloro-a-( di-n-decylaminomethyl) -4-quinolinemeth- 
anol (IC) Dihydrochloride (REL-604) .19-Condensation of 
5 g. of the bromohydrin hydrochloride with 23.9 g. of 
didecylamine was effected without solvent by heating in a 
boiling benLene bath for eighteen hours. The excess 
didecylamine was removed by fractional precipitation (cf. 
preceding experiment). The product (11.6 9.) was puri- 
fied by solution in acetone, treatment with Darco and pre- 
cipitation by addition of ether. Further purification was 
effected by repeated conversion to the free base, treatment 
of the ethereal solution with Darco and reprecipitation of 
the dihydrochloride with ethereal hydrogen chloride. The 
product was washed with ether and dried in vucuo; yield 2 
g.; it darkened a t  160" and melted at  181-184" dec. 

And .  Cnlcd. for C ~ I H ~ I C ~ N ~ O . ~ H C ~ . H ~ O :  C, 62.66; 
H, 9.33; K, 4.86; HzO, 3.03. Found: C, 62.93; H,  
9.18; hT, 4.85; H20, 2.90. Dried in vacuo a t  room 
temperature : Calcd. for C ~ ~ H ; I C I N Z . ~ H C ~ :  C ,  64.62; 
H,  9.27. Found: C ,  64.36; H, 8.91. 
3-Chloroisonitrosoacetanilide and the mixture of 4- and 

6-chloroisatins were DreDared and the mixture of isatins 
was separatvd according to  the directions of Senear, Sar- 
gent, Mead and Koepfli." 
7-Chloroquinoline-2,4-dicarboxylic acid3e was obtained 

in 8341" yield from 200 8.  of 6-chloroisatin in the same 
manne; a s  was the 6-chloro isomer; m. p. 286-288" 
[Senear, Sargent, Mead and Koepfli," 285-290'1. 

7-Chloroquinoliie-4-carboxylic acid" was obtained in 
91 yo yield by decarboxylating the 2,4-dicarboxylic acid in 
Dowtherm. A suspension of 168 g. of the dicarboxylic 
acid was heated between 195-210" for ten minutes and 
then for five minutes longer a t  210". The product 
melted a t  289-292" [ Senear, Sargent, Mead aud Roepfli,3e 

The acid chloride hydrochloride was obtained in 94% 
yield from 46 g. of the acid by warming a t  about 80" with 
100 ml. of thionyl chloride for three hours, addition of dry 
ether to the partially cooled solution and co;ling. When 
heated rapidly it melted partially at 102-165 ; with slower 
heating there was a gradual change in texture and melt- 
ing occurred a t  288-292". 

7-Chloro-4-quinoline-carboxylic acid amide was pre- 
pared from the acid chloride by treatment with concen- 
trated aqueous ammonia. When crystallizedoseveral times 
from absolute ethanol it melted at 239.5-240 . 

Anal. C:ilcd. for CloHrClN20: N, 13.56. Found: 
X, 13.10. 

Bromornethyl 7-chloro-4-quinolyl ketone was prepared 
in the same manner as the correiponding 6-chloro isomer 
through the diazomethyl ketone which was not isolated. 
An 80'3 crude yield of the bromomethyl ketone hydro- 
bromide nx. obtaiiiixl which was purified by crystallizing 
from 87% formic acid; in. p.  242-243". The free base 
was prcpared by treating the hydrobromide with 10% 
sodium carbonate, extracting with ether and evaporating 
the ether solution. I t  was crystallized several times from 
nbsolute ethmol; m. p .  120' (tlec.). 

A n d .  Ciilcd. for CIIIIIB~CINO: C, 46.43; I € ,  2.48. 
Found: C, 40.80; 11, 2.41. 
~-Bromornethyl-7-chloro-4-quinolinenietlianol Hydro- 

bromide.-It was necessary to regulate the conditions very 
carefully in tlie reduction of the bromomethyl ketone 
hydrobroniitle with : h t n i n u r n  isopropoxide iii order to 
obtain adequate yields of this compound. The ketone 
was very sensitive toward the action of the reagent, 
aluminum isopropoxide, and if the reaction mixture was 
heated for longer than eight minutes, the yield of the 

290-291 " I .  

I t  was not purified further. 

(19) Code number of this Laboratory. this compound was made 
too late for in(lusirin 111 t he  Survey. 

bromohydrin was reduced considerably. For best results 
the ketone hydromide should be pure and very finely pul- 
verized in order to facilitate solution; if i t  was not finely 
pulverized and if heating for longer than 8 min. was re- 
quired in order to dissolve the hydrobromide, either negli- 
gible or very low yields were obtained. The following pro- 
cedure was found to  be the best of the numerous variations 
tried. 

A hot suspension of 18 g. of finely pulverized bromo- 
methyl ketone hydrobromide in 90 ml. of isopropanol was 
treated with 60 ml. of boiling 3 A' aluminum isopropoxide 
and the mixture was refluxed for seven minutes while 
stirring. The resulting dark blue solution was quickly 
filtered and 1.3 g. of unchanged bromoketone hydro- 
bromide was recovered. The filtrate was evaporated to  
dryness under reduced pressure with slight warming (30"). 
The residue was hydrolyzed with 40 ml. of glacial acetic 
acid and then treated with a slight excess of 30% hydrogen 
bromide in glacial acetic acid. Upon vigorously stirring 
for one and one-half hours, cooling, filtering, washing with 
acetic acid and drying, 11.6 g. (70%) of product was 
obtained. It was crystallized three times from glacial 
acetic acid; m. p. 153" dec. 

Anal. Calcd. for CnHgBrCINO.HBr: S, 3.81. 
Found : N, 3.83. 

7-Chloro-a-( di-n-octylaminomethyl) -4-quinolinemeth- 
anol (IIb) dihydrochloride (SN-10519) was prepared in 
9270 yield in much the same manner as the B-chlorodi- 
hexylamino isomer. The mixture of bromohydrin (17.5 
9.) and dioctylamine (69 g.) was heated at  80" for eleven 
hours; the excess dioctylamine was separated from the 
product by fractional precipitation and the product, 
obtained as the dihydrochloride, was crystallized from 
butanone. It appeared to be unstable in hot solutions and 
purification had to be carried through rapidly. Its 
melting point behavior was as follows: i t  gradually sof- 
tened from 85-107 ', melted partially a t  107-110", resolidi- 
fied a t  130-135" and finally melted completely a t  156-178" 
with decomposition. 

Anal. Calcd. for C~.IH&INZO.~HCI.H~O: C, 60.27; 
H, 8.81; N, 5.21; C1-, 13.18. Found: C, 00.40; H,  
8.89; H, 5.03; C1-, 13.38. 

7-Chloro-a- (di-n-hexylaminomethyl) -4-quinolinerneth- 
anol dihydrochloride (IIa) was prepared in 86% yield 
in the same manner as the 6-chlorodihexylamino isomer. 
The dihydrochloride was purified by repeated crystalliza- 
tions from butanone after several Darco treatments and 
working rapidly in order to minimize deterioration in the 
hot solutions. I t  melted partially a t  116-119", and com- 
pletely a t  212-216", with the evolution of gas. 

Anal. Calcd. for C23H3jPi~C10~2HCl: Y, 6.04. 
Found: N, 6.01. 

Summary 
The syntheses of four new G-chloro and two 

new 7- chloro - a - (dialkylaminomethyl) -4-quitio- 
linemethanols have been accomplished from the 
corresponding chlorocinchoninic acids through 
the acid chlorides, diazomethyl ketones, brorno- 
nicthyl ketones and brornohydrins. 

'The bromohydrins were easily over-reduced by 
tlie action of aluminum isopropoxide which was 
iiscd in their preparation from the broirioketoncs. 
I n  one case the over-reduction p-oduct was iso- 
lated and identified as the secondary alcohol. 

The new amino alcohols showed moderate ac- 
tivity against avian malaria. 
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