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lization from methyl alcohol with the addition of a drop 
of 48% hydrobromic acid plus a few drops of water, 
bunches of colorless, rectangular plates, m.  p. 197-213". 

Anal. Calcd. for C23H26N20~2HBr: C, 52.68; H ,  
5.38; S, 5.34. Found: C, 52.53; H, 5,40; S, 5,15. 

The regenerated free base was an ether-soluble oil which 
did not crystallize even on long standing. \\.ith ethereal 
picric acid an oily picrate was obtained which crystallized 
from dioxane-water in square plates of indefinite melting 
point. 

(6 - Methoxyquinolyl - 4) - LY - N - ( a  - hydroxyethy1)- 
piperidylcarbiriol (SN8284) .15-In a tightly-stoppered 
bottle was placed 15.0 g. of VI11 together with 70 ml. of 
methanol and 12.5 ml. of ethylene oxide (addition made 
at 0 " ) .  The mixture was allowed to stand at room tem- 
perature for three and one-half hours, a t  the end of which 
time the contents of the bottle were evaporated on a steam- 
bath to remove solvent. A slight excess, 22. g. ,  of 48% 
hydrobromic ticid was added to the residue, givlng a crys- 
talline mass which was diluted with hot ethanol, treated 
with Norite and centrifuged. The solution deposited 
sword-like needles which were filtered off and washed with 
i-propanol; yield, 11.0 g. A further purification was ob- 
tained by dissolviiig in hot methanol, again treating with 
Sorite and ek'tporating solvent on the steam-bath; thic, 

yielded cube-like crystals, m. p. 152" (rapid heating; in. 
p. 184-221 O on slow heating). 

Anal. Calcd. for ClsH24NzOa.2HBr~l.5H~0: C, 44.37; 
H, 5.59; N, 5.75. Found: C,44.43; H ,  5.56; S ,6 .05 .  

A portion of this salt dissolved in a small amount of 
water was redeposited as needles m. p. 143-149", resolidi- 
fying, and melting again a t  ca. 184-215". 

The free base was regenerated as a colorless viscous oil, 
very soluble in ether; from a solution of the base in ethanol 
the dihydrochloride was prepared, rectangular plates, 
in. p. 194-215", analysis for Cl~H2JV20a~2HC1~1 .5Hz0. 

Summary 
X study has been made of the Xinley and King 

synthesis of (6-methoxyquinolyl-4)-a-piperidyl- 
carbinol (VIII). Modifications of this synthesis 
have been developed which permit the convenient 
preparation of VI11 in considerably improved 
over-all yield. The isomeric racemate, /3-VIII, 
and several N-substituted derivatives have been 
described. 
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study? made in this Laboratory of the Xinley 
and King" synthesis of V (R = ti-tnethoxyquin- 
olyl-4) resulted in an improved preparative-scale 
method for this substance. In an extension of 
this work, we have now prepared Va,' Yb and 
Vc via the intermediates shown. 

RCOOCnHj + CrHjOOC (CH? i , S  H C0Ctil-I :, + 
I II  

RC,O(CH:!)&H2,2HUr --+ 
:[I1 

RCOCHBr(CH2)&H2,2HBr --+ KCHOH-a-piperitlyl 
IV 1- 

Series a RE = 6-chloroquinolyl-4 
b R = 8-chloroquinolyl-4 
c R = 6,8-dichloroquinolyl-4 

The esters (I)  were prepared 'from appropriate 
chloroisatins by a method which had been em- 
ployed by TVork6 to obtain 6-chlorocinchoninic 
acid. In  addition to the intermediates required 

i l )  The work ,described in this paper was done under a contract, 
recommended by the Committee on Medical Research, between the 
Office of Scientihc Research and Development and the California 
Institute of Technology. 

(2) Sargent, THIS JOURNAL, 68, 2688 (1946). 
(3) Ainley and King, Pvoc. Roy .  Soc. (London), 12SB, 60 (1938). 
(4) I n  series a-c, only one of the two diastereoisomeric racemic 

forms of V was isolated; the other form (cf. ref. 2) was presumably 
formed but in relatively smaller amount. 

(5) Senear, Sargent, Mead and Koepfli, THIS JOURNAL, 68, 2GY5 
(19461, describe the preparation of V (R = 7-chloroquinolyl-4); 
Campbell and Kerwina have reported carbinolamines RCHOHCHt- 
NR'I in which R. = 6-chloroquinolyl-4. 

(6) Work. J .  Chern. SOC., 426 (1942). 

in this research, a number of other halogenated 
cinchoninic acid derivatives are described in the 
Experimental Part. 

The authors are grateful to Dr. I). K .  Howton 
for aid in preparing the manuscript. 

Experimental' 
Halogenated Cinchoninic Acid Derivatives 

Ethyl 6-Chlorocinchoninate (Ia) .E- 5-Chloroisatin 
(VIa)@ (m. p. 252.5-254.5') from chlorinationlo of 300 
g. (2.04 moles) of isatin was condensed6 with pyruvic 
acid." The reaction mixture, after standing for fourteen 
hours, was heated to boiling for one-half hour and then 
made strongly acid by addition of 12 .\' hydrochloric acid 
(half potassium salt precipitates first). The crude 6- 
chloroquinoline-2,4-dicarboxylic acid (VIIa) was filtered 
off and washed with water; yield 320 g. (62% from isatin). 
,4 sample was recrystallized from 50vc ethanol; m. p .  
(rapid heating) 265" dec. and resolidification; on slov 
heating, this m. p. was not observed. 

And. Calcd. for CIIHgClS04: C, 52.50;  H,  2.40; S ,  
5.57. Found: C, 52.30; H,2.98; S, 5.51. 

Crude VIIa (308 g. = 1.22 moles) was decarboxylated 
(five hours a t  ca. 200;; see under Ib) arid the resulting 
crude 6-chlorocinchoninic acid (1'IIIa)G esterified.8 After 
excess ethanol was removed in Z ~ C I L O ,  the residual sirup 
was cooled and treated with ice and water (precipitation 

(7) All melting points are corrected; microanalyses by Dr. G. 
Oppenheimer and staff of this Institute and by Huffman Micro- 
analytical Laboratories, Denver 2, Colorado. 

( 8 )  Campbell and Kerwin, THIS JOURNAL, 68, 1837 (1946). 
(!I) Lit. in Sumpter. Chem. Rev. ,  34, 404 (1944). 
(LO) Liebermann and Krauss. Be?., 40, 2500 (19071. 
(1 1) A technical product Icu. >O$( aqueous solution) supplied by 

the Calco Chemical Ili\-ision o f  the American Cynuamid Company 
was used directly 
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of VIIa diethyl ester12 together with soine Ia ) .  The solu- 
tion was made alkaline with potassium carbonate, ex- 
tracted with ethyl ether and the extracts were freed of 
ether. The monoester picrate was precipitated in ethan- 
olic solution ; a sample was recrystallized, thin needles 
from ethanol, m .  p .  160.1-160.6", analysis for CISHII- 
C1N4O8. Ia was regenerated arid recrystallized from 60- 
70' petroleum ether; yield 911 g. (19.5% from isatini, 
111. p. 63-61" (lit.8 m. p.  68-69.) ; b. p .  ( 2  mm.) 160-165 , 
:iiiitlysis for C12H10(:lN02. 

To establish the positiori of the carbethoxy group in 
I , * ,  a sample (0.15 g.) was mixed with 0.15 g. of a pal- 
1,ttiium-on-barium-carbotlate catalyst and 0.15 g. of 
anhydrous potassitm carbonrite in 15 i d .  of ethanol and 
the mixture was sliaken with moist hydrogen at atmos- 
pheric pressure anti room temperature; 19.4 ml. was ab- 
sorbed in one hour. After centrifuging, the solution was 
evaporated, and the residue taken up iu isopropyl ether 
and converted to i.he picrate, in. p.  186.3-18i.0"'3 from 
cthanol, tinchanged after mixing with authentic ethyl 
cinchoninate" picrgtte. 

Ethyl 2,6-Dichlorocinchoninate (XI) .--Eight grams of 
cetic anhydride plus a drop of sulfuric 
or one and one-half hours; on cooling 

yellow crystals formed which were filtered off and rccrys- 
tJlized from i-propyl ether-n-butanol, yield 4.1 g., in. p 
l&8-169" (analysis see below). Three grams of this S- 
acetyl-VIa gave's I .5 g. of 2-hydroxy-6-chlorociiichoiiini 
acid (IX) ; a portion \vas recrystallized froin acetic acid, 
111. p. above 313". 

A?zal. Calcd. for CloHsClSOa: C, 33.71; 11, 2.70; 
S ,  6.26. Found 8:Y-acetyl-VIa): C, 3 . 6 7 ;  11, 2.66; 
S, 6.49. Found ( [ X ) :  C, 53.75; H, 2.76; S, 6.00. 

Ethyl 2-hydrox:~-6-chlorocincho1iinate (X)  was ob- 
tained by refluxing IX (1.4 g.) with 100 ml. of ethanol and 
2 inl. of sulfuric acid for forty hours. On cooling, fine 
matted yellow neeclles formed which were filtered off and 
recrystallized from ethanol, tn. p.  236.5". 

d n a l .  Calcd. for C1?HloClNOa: C, 57.27; H, 4.01; 
N, 5.57. Found: C, 57.27; €I, 4.25; S, 5.73,  

A mixture of 0.5 g. of X and 1.2 ml. of phosphorus oxy- 
chloride was; refluxed for one-half hour (bath a t  140") 
and the product cooled, poured into water, washed with 
dilute alkali and r(xrystal1;fzed from ethanol, long white 
needles, in. p. 132.5-1.32.8 . 

AmL. Calcd. for C I U l l a C 1 ~ S O ~ :  C, 53.36; H, 3.36; 
S, .5.19. Foulid: C, 53.55;  H, 3.33; S, 4.93. 

'The catalytic reductioii of XI (conditions see under la; 
iiiterrupteci after ca. one molecular equivalent of hydrogen 
had been absorbed;' gave a mixture from which ethyl cin- 
choninate w:is isolated as the picrate.13 
6-Chloro-2-methylcinchoninic acid was obtained by '1 

procedure bised on thatI6 for 2-niethylcinchoninic acid, 
i n .  p.  170.5-171.5" from 50':!1, ethanol. 

A n d .  C ~ l c d .  for C ~ I H ~ C I N O I :  C, 59.61; H,  3.64; S, 
6.32. Fourid: C, 59.33; H, 3.63; N, 6.10. 

Ethyl 6-Bromo-2 -methylcinchoninate .-Crude 5-bromo- 
isatin@ (obtained in nearly theoretical yield on adding the 
requisite amount of bromine to a stirred aqueous suspeti- 
sion of isat in) WLS converted"' to 6-bromo-2-methyl- 
cinchoniiiic m. p. 272-273" from ethanol. 

112) Arising from V I I a  lialf pota5,ium ialt unconverted t u  f re r  
V I  l a  and unchdnged during the  drcarboxylatiun step. 2,4-Di 
~~trbethoxy-C,-rlil[,ro[iuinoline cry,talliLed from i-propyl ether in 
t w u  forms, needles and blncky prisms. both melting at 93.0-!?.J.,i0 
.-L>icil. Calcd for CuHlaClNOd: C. 38 34;  I f .  -1.58; N ,  -1.35. Found 
C .  .58.31; H, 1.77; N, 4.82. The diester is markedly less basic than  
I a ;  the  latter yields a rather insoluble picrate while t h e  diester does 
not.. 

(13) CJ' Koclsch, Tms J U U K ~ A L .  65, 2-163, footnote 12 (1943). 
(14) Supplied by DI. 11. C. Elderfield (Columbia Universityl. 
(1s) Compare conversion of N-acetylisatin to  2-hydroxycin- 

(16) Cf. Pfitzinger, . I .  p r a k f .  Chem. ,  [2 ]  66, 283 (1897). 
(17) Kalle and Co., (German Patent 489,438 (Schmidt and Krieger, 

Friedldizdev,  16, 26611. 

choninic acid, ref. 3, p. 73. 

inventors) [Chem. Zetzl?., 101, I, 1699 (1930); 

Anal. Calcd. for C 1 l H ~ B r K O ~ :  C, 49.65; H, 3.03; 
S, 5.26. Found: C, 49.81; H ,  3.21: N, 5.10. 

The eater was obtained in the usual manner, m.  p. 110- 
111" from ethanol. 

Anal. Calcd. for CISH12BrXOZ: C, 53.08; H, 4.11; 
S,  4.76. Found: C, 52.81; H,4.08; N, 4.61. 

Ethyl 6-Bromoquinoline-2,4-dicarboxylate.-6-Bromo- 
quinoline-2,4-dicarboxylic acid, m. p.  314 dec. (prepared 
from 5-bromoisatin and pyruvic acid) was esterified with 
ethanolic sulfuric acid; m. p. 108-109" from i-propyl 
ether. 

Anal.  Calcd. for CISHI4BrKO4: C, 51.15; H,  4.00; 
S,  3.98. Found: C,51.13; H,4.06; N,4.16. 

Ethyl 8-Chlorocinchoninate (Ib) .-7-Chloroisatin 
(\.Ib)IB was prepared by a method based on that for 
isatin.19 In  a representative run, 411 g. (3.22 moles) 
of o-chloroaniline.20 gave crude o-chloroisonitrosodcet- 
anilide (XII) which was purified by reprecipitation with 
hydrochloric acid from its solution in warm 5% sodium 
hydroxide. The wet filter cake was dissolved in ethyl 
ether, the aqueous phase was separated and the ether 
was removed by distillation; yield 398 g. (617,). This 
dry XI1 (200 g. = 1 mole) was added1@ to 2 liters of C. P .  
sulfuric acid at 80°18 and the solution maintained a t  95'18 
Lor fifteen minutes. The product was worked up in the 
usual yield of crude dry VIb 139.3 g. (76.7T0). 

The crude wet VIb froin 790 g. (3.98 moles) of X I 1  
was condensed in four portions with pyruvic acid1' (see 
under Ia). The crude dicarboxylic acid (412 g.) was 
mixed with 1 liter of nitrobenzene and the slurry stirred 
aiiti heated at ca. 186" for seven hours. The reaction 
mixture was diluted with 1 liter of petroleum ether (60- 
Xi'), filtered and the solid washed with petroleum ether: 
The product (341 9.) was refluxed for twenty-three hours 
with 8 liters of ethanol and 400 ml. of concentrated sulfuric 
acid. After concentrating in vacuo to 2 liters, ice and 500 
ml. of concentrated aqueous ammonia were added. The 
precipitated oil was taken up in benzene and, after re- 
moval of solvent (steam bath Liz vacuo), the residue was 
recrystallized from 1 liter of ethanol a t  -35'; yield of Ib, 
270 g. of powdery crystals (28.8yo from XII), m.  p.  36- 
37 O. 

Anal.  Calcd. for C12HloClX02: C, 61.15; H ,  4.28; 
S, 5.94. Found: C, 61.01; H,  4.17; N, 5.59. 

S,'I-Dichloroisatin (VIc) .9.21-Three hundred grams 
(2.04 moles) of isatin \vas placed in a 5-liter 3-necked 
flask together with 10 g. of sodium iodide and 3500 nil. 
of water; the flask was equipped mith a "Lightnitl" 
stirrer and IJlwed iii a b,ith a t  approsimately - 10 ', 
Chlorine was passed into the vigorously stirred mixture 
(iiiaiiitainetl a t  about 0") as rapidly as it couhi bc ab-  
sorbed until the absorpi ion \vas negligible (about nine 
hours; it is essential that chloriuation be complete). 'The 
temperature of the mixture was allowed to appro,icli 
gradually that  of the room and the unstable 1,5-dichloro- 
isatin mas filtered off, rinsed well with water, sucked dry, 
and spread out to air-dry (one-two days). 

The dry material was added with effective stirring to 
1.2 liters of C.  I , .  concentrated sulfuric acid while iiiain- 
taining the temperature a t  about 10". The cooling bath 
was then rcinoved and the mixture allowed to stand for 
twelve hours (temperature rose a t  first to C Q .  45'). Ex- 
cess ice was then added and, when crystallization was com- 
plete (one hour), the crude I'Ic was filtered oif, washer1 
wcll with water and spread to dry (crude i ~ i .  p .  co .  185 
205') ; two to four rccrystallizationig2 from boiling 
acetic acid were necessary to  bring the in. 13. to 

( IS )  Sandmeyer. Ntlv. Cizirn. A c t a ,  2, 234 (1919). 
(1!1) Marvel and Hiers in "Organic Syntheses," Cull. Vol. I,  2nd 

( 2 0 )  Supplied by the Monsanto Chemical Company. 
('21) Bayer and  Co., German Patents 253,772, 255,774 [Chem. 

Ze?z!r. ,  84, 1: 478 (1913); Fviedlonder ,  11, 280, 2821. 
( 2 2 )  VIa (plates f rom glacial acetic acid) may be present; under 

these recrystallization conditions, a VIa solution tends t u  super- 
saturate so tha t  VIc may readily be obtained pure. 

ed., John \Tiley and  Soni ,  Inc., S e w  York, S. Y . ,  1941, page 3 2 i .  
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yield of recrystallized material 200-246 g. (4555%).  
VIc crystallized from glacial acetic acid in hollow orange 
rectangular tubes, m. p.  230' (lit.z1 m. p. 221"). 

Ethyl 6,8-l>ichlorocinchoninate (IC) .-To 215 g. (1 
mole) of VIc, dissolved in a boiling solution of 621 g. of 
potassium hydroxide in 2 liters of water, was added 
cautiously 380 g. of ca. 50% pyruvic acid1* (spontaneous 
boiling and separation of solid). The mixture was 
heated with ca . 500 ml. of water (until the solid was nearly 
dissolved) and acidified (see under I a ) .  The crude 6 3 -  
dichloroquinoline-2,4-dicarboxylic acid (VIIc) , yield 277 
g. after drying a t  100 , contained considerable inorganic 
matter A portion was recrystallized from water; small 
colorless needles, m .  p .  279.5-280.5" dec. 

Anal. Calcd. for Cl1H~C12N0~~0.5H2O: C, 44.77; H ,  
2.05; S, 4.75. Found: C, 44.54; H ,  2.21; N, 4.42. 

The crude VIIc, in enough nitrobenzene to form a 
stirrable slurry, was heated a t  185205'  for six hours. 
The rext ion nixture was cooled, treated with 600 ml. of 
60-70" petroleum ether and filtered. After washing with 
petroleum ether, the filtrate and washings were extracted 
with two 400 ml. portions of 6 N sodium hydroxide, and 
the filtcr cake was boiled with this sodium hydroxide solu- 
tion. The rvsulting tarry solution was filtered (with 
Celite) , the filtrate brought to PH 3 and the almost clay- 
like precipitate was filtered off and the solid dried at 
loo", yield 252.4 g. This material was esterified and 
worked up as in the preparation of Ib ;  the crude IC, after 
coniplete removal of benzene, was taken up in 300 ml. of 
i-propyl ether and the solution treated with 2 liters of 60- 
70" petroleuni ether. The precipitated tar was filtered 
off (with Celite), the filtrate evaporated and the residue 
was recrystallized from 225 ml. of i-propyl ether; total 
yield (after reworking mother liquors) 151 g. (56% from 
YIc) of colorless IC, m. p.  ca. 70"; a portion was recrystal- 
lized from ethanol, needles, m.  p.  73.5-74.5°.23 

A n a .  Cal-d. for C I Z H Q C ~ ~ N O Z :  C, 53.36; H, 3.36; 
S, 5.19. Found: C, 53.55; H, 3.53; N, 5.18. 

Piperidylcarbinols 
6-Chloroquinolyl-4) -a-piperidylcarbinol (Va) (SS-  

853~)."--Following the procedure2 for V (R = 6- 
1nethoxyquinolyl-4), I a  (31.3 g. = 0.133 mole) was con- 
densed with IIZ5 (seventeen hours) and the product 
hydrolyzed (twenty hours). The bases were taken up in 
chloroform niitl the extracts were dried over anhydrous 
potassiuni carbonate and shaken with 120 g .  of 407; hy- 
drobroinic acid. The aqueous phasc wt s  separated, 
heated to  ahriut f i O o  and nitrogeii bubbled through it to 
free of solveiit; gain in weight 25.3 g. Cooling this 
hydrobromic icid solution yielded :I crystalline cake, ca. 
1 g. of which was removed, freed of mother liquor, and 
recrystallized from methanol. The micro needles of e-  
(6-chlorocinchoninyl) -n-amylamine dihydrobromide (IIIa) 
were rinsed Trith i-propanol until colorless, m. p .  233- 
235". 

Anar'. Calcd. for Cl~HliClK';20.2HBr: C, 41.07; H ,  
4.37; X, 6.39. Found: C, 41.00; H ,  4.49; N, 6.42. 

(23)  Ir W A C  later prepared in this Laboratory by Dr.  D. R .  V. 
Golding m h o  qepxraterl it from concurrently formed 2 ,  I-dicarhethoxy- 
6,8-~lichlori,qiiionline I )y  distillation. IC, 11. p 15.5-158" a t  1 nim., 
cry4t;illimrl frntn (io 711' petroleuni ether in well formrd prism.;. n .  17. 

78-79", d i i l  not form an ether-insoluble picrate and was soluble in 
6 1- hy<lrochloric acid but  nut in 3 V acid. T h e  diester boiled a t  
about 170' at 1 mm., was less soluble in ligroin, i-propyl ether, or 
ethanol than  IC, and was insoluble in 10 .V hydrochloric acid; i t  
formed light ye low needles from acetonitrile, m. p. l72.5-17:3 :". 
ilizol Calcd. for  Ci6HuChiXOa: C ,  52 .05 ,  H, 3 . 8 3 ;  N ,  4.0'3. 
Found: C ,  52.3'7; H, 3 .76;  N, 4.04. 

(24) The Survey Number, designated SN. identifies a drug in the  
records of the  Survey of Antimalarial Drugs. T h e  antimalarial 
activities uf those compounds to which the  Survey Piumber-; have 
been assigned will be tabulated in a forthcoming monograph 

( 2 5 )  Furnished by Dr E;. B. Hartshorn (Dar tmouth  Cullegc). bv 
Dr. R. 1'. Eldertield (Coliimhid ITnivrrqity) a n d  b y  Dr  C .  C Price 
Unireriir)  o f  I l I , r ,u;>~.  

The bulk of the crystalline cake was warmed t o  about 
100" and treated with a solution of 13 g. of bromine in an  
equal weight of 48% hydrobromic acid; the reaction was 
apparently instantaneous and a mass of fine needles began 
to  separate during the addition. The solution was cooled, 
filtered and the product washed with acetone, colorless 
crystals, yield 37 g.; evaporation of the mother liquors 
and dilution with acetone gave a second crop (3.5 g . ) ;  
total yield 56.57, from Ia (787, taking into account 
recovered T'IIIa) . e-Bromo-e-(6-chlorocinchoninyl) - 1 2 -  
amylamine dihydrobromide (IYa) crystaliized from 
methanol as a monohydrate, m.  p .  185-186 ; this salt 
turned orange in t"acuo (3 mm.) and became colorless 
again on exposure t o  moist air. 

Anal. Calcd. for CljH1~,BrCl;i20.2HBr H 2 0 :  C, 33.64; 
H,3.76; S, 5.23. Found: C, 33.31; H, 4.14; N, 4.94. 

A mixture of 73 g. (0.136 mole) of IVa and 950 ml. of 
methanol was treated with a solution of 90 g. of anhydrous 
potassium carbonate in 200 ml. of mater. Air was swept 
from above the dark orange mixture with nitrogen and it 
was mechanically shaken for thirty minutes. Adams 
catalyst (1.5 g.) was then added and on reduction, 6.21 
liters of hydrogen (calcd. CQ. 3.53 liters)26 was taken up ;  
the initially rapid rate of absorption became negligible 
after about two and one-half hours. After heating thc 
solution to the boiling point, inorganic solids were filtered 
off and washed (methanol) ; the filtrate was freed of meth- 
anol on a steam-bath and the residue was extracted with 
chloroform. The extracts were in turn freed of solvent 
and the residue was dissolved in 76 ml. of ethanol and 
treated with dry hydrogen chloride; the crystalline pre- 
cipitate was filtered off, washed with isopropanol and ether, 
yield 14.2 g.27 This was recrystallized from water (with 
Xorite), giving 9.5 g. (19.0% from IVa; 10.8% over-all 
from Ia) of colorless Va salt. A sample, recrystallized 
from water containing a few drops of hydrochloric acid, 
yielded hexagonal plates, m. p.  233-234" dec., analysis 
for C l j H 1 ~ C l X ~ O ~ 2 H C l ~ H ~ 0 .  Va was crystal1iz:d from 
ethanol-isopropyl ether, bars, m .  p.  183.1-183.6 . 

Anal. Calcd. for ClsHl,CINzO: C, 65.09; H, 6.19; 
S, 10.12. Found: C, 65.24; H ,  6.22; S, 10.02. 

(8-Chloroquinolyl-4) -a-piperidylcarbinol (Vb) (SS- 
10276).Z4-As in series a ,  315 g.  (1.34 moles) of I h  
was condensed (twenty hours) and hydrolyzed ( t ~ c n t y -  
five hours). After removal of chloroform, the crutlc bases 
(231.2 9.) were treated with 500 nil. of i-propmol, 
followed by 280 g. of 48:; hydrobromic acid. OII stand- 
ing, I I Ib  crystallized out, was filtered off a n t 1  riiiwl wji t l l  
i-propanol; yield, 276 g. (45.1%) of tan powder, i n .  11. 
187-194". A portion was recrystallized from Z-pri)panol-- 
aqueous hydrobromic acid, needles, 111. 1 ) .  I X!) 191) '. 

Anal. Calcd. for ClsHliClhT20,2H13r.~~20: U, ;W.45; 
H, 4.63: N, 6.14. Found: C,  39.79: H ,  4.91 ;  S, 
5.94. 

The corresponding dihydrochloride was prepared by 
treating a solution of the base in absolute ethanol with 
anhydrous hydrogen chloride : needles from ethanol-. 
water, m.  p.  173" der. ,  analysis for CliTIl;CIN20.2HCl. 
2H20. 

I I Ib  (2.5 g.) in 50 1111. of ethanol plus I O  1111. of water 
was basified with sodium hydroxide, 11.1 g .  of Atlarns 
catalyst added, xnd the mixture shaken with moist hy- 
drogen. Absorption was negligible until acetic acid li,id 
been added; approximately the theoretical amount ws 
then taken up in fifteen minutes. The solutio11 \vas 
basified, the solvent removed and the residue extracted 
with chloroform. Evaporation gave a-(8-chloroquinolyl- 
4)-{-amino-n-hexanol, colorless bars, In. p. 143.5-144.5" 
after recrystallization from butanone-i-propanol. 

( 2 6 )  IE serie? i i  c .  l G W  17:' L uf the throretic.il .nnuunt C B f  hydrogen 
was absorbed ( in  the  curresponding chlclrii-L'-phenyl series, cf. 
Buchman, Sargent l l y e r i  and Huwton. T H I S  J t i ~ ~ ~ h  ii I 68, 2710 
(1946) .  absorption approximated the theoretical 

( 2 7 )  Friim t h r  mother l i quor i  was obtaine\l '4 0 i;. , J f  ii :uhstdiice, 
m. p.  2 2 5 " .  re.gtnrrati,rn ga\-e a nuri-cry~talhnt. h.i-e 
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Anal. Calcd. for C15Hl&lN20: C, 64.62; H, 6.87; 
N, 10.05. Found: C,64.64; H, 7.02; N,9.76. 

A solution of 131 g. (0.287 mole) of I I Ib  in 120 ml. of 
48% hydrobromic acid was heated to about 50 , treated 
with a solution of 98 g. (0.3 mole) of bromine in 20 nil. of 
the same solveiit, and maintained near the boiling point 
for five minutes (the further addition of Bromine gave a 
crystalline compound, presumably perbromide). The 
solution was then concentrated in vaczko and the viscous 
residue diluted with i-propanol; after standing for a few 
hours, IVb was filtered off and xvashed with i-propanol; 
yield, 116 g. (785:, calculated as dihydrobromide) of tan 
fluffy needles, m. p.  194" dec. A portion recrystallized 
from ethanol-water formed wedge-shaped crystals, i n .  p. 
187-188" dec. The analysis (Found: C, 35.6; H, 3.4; 
K, 5.7) indicates a partial loss of hydrogen bromide. 

I V b  (103 g. = 0.2 mole) together with 2.5 liters of 
absolute ethanol, 400 ml. of 14% aqueous sodium carbon- 
ate and 100 g. of yowdered anhydrous sodium carbonate 
was cyclized (two hours) and reduced (2.0 g. of catalyst, 
three hours) and the product worked up as in series 3. 
Its  solution in 55 ml. of ethanol was saturated with dry 
hydrogen chloride, diluted with 10 ml. of water and 
allowed to stand; yield of Vb dihydrochloride, 21.5 g. 
(27.39; from IVb, 9.6% over-all from I b ) .  This colorless 
solid was recrystallized from ethanol-water, needles, m. p. 
(prior sintering) 205-215' dec., analysis for C3aH,7C1- 
Nz0.2HC1.2.5H20. Regeneration of 1% gave well- 
formed cube-like crystals, m.  p.  175-176" from butanone- 
methanol (analysis for methanolate). 

Anal. Calcd. for C l~Hl~CIN~O.CHsOH:  C. 62.23; 
H, 6.86; N, 9.07. Found: C, 62.27; H,6.73; N, 9.47. 

6,8-Dichloroquinolyl-4) -a-piperidylcarbinol (Vc) (SS- 
10278) .24-Ic (19Cl g .  = U.703 mole) was condensed 
(twenty hours) and the product hydrolyzed (twenty-four 
hours) as in series ;a. The chloroform extracts were dried 
over anhydrous potassium carbonate and evaporated. To 
the residue (107.5 9.) was added 115.7 g. of 48% hydro- 
bromic acid and the dark solution, on standing overnight 
a t  O " ,  was transformed to a yellow crystalline mass. The 
solid (tiny yellow needles) mas filtered off and washed 
with acetone until the washings were colorless; yield 71.1 
g. plus 25.8 g. of a gray yellow powder recovercd from the 
mother liquors (2'7% from IC) .  After recrystallization 
from Myo hydrobromic acid, IIIc melted a t  205--20tio dec. 

A n d .  Calcd. for C15ITi6C18N.'0.2HRr.9lrzO: C, 35.3!) ;  
11, 4.36; X, 5.50. Found: C,  35.08; 11, 4.48; N, 
C) .09. 

To a solution of 35.8 g. (().SOX mole) of IIIc iti 28 nil. 

of wkter and 28 ml. of 48% hydrobromic acid, 8.75 g. 
(0.0547 mole) of bromine in an equal weight of 48Y0 hydro- 
bromic acid was slowly added, keeping the solution near 
the boiling point. On standing the mixture became filled 
with a bright yellow, granular mass which was filtered off 
and washed thoroughly with acetone, yield 21.3 g. (75.7%). 
After recrystallization from 48% hydrobron$ acid, the 
tiny orange needles (IVc) melted a t  209-210 . 

ilnal. Calcd. for ClaHlsBrClzNzO.2HBr: C, 32.64; 
H, 3.11; N, 5.07. Found: C, 33.12; H, 3.44; S, 
5.04. 

A 5.51-g. (0.01-mole) portiou of JVc was cyclized (cf. 
series b, four hours) and reduced (0.1 g. of catalyst, two 
hours) and the product taken up in chloroform as usual. 
Evaporation of solvent yielded an oil (4.2 9.) which (since 
a crystalline hydrochloride could not be obtained directly) 
was treated with 2.94 g. of oxalic acid and the resulting 
mixture was taken up in the minimum amount of boiling 
ethanol. Colorless needles formed on standing; acetone 
was added, and the oxalate was filtered and washed 
thoroughly with acetone; yield 1.35 g. (29.77; ; over-all 
yield 6y0 from IC). A portion was recrystallized from 
water, tiny colorless needles, m. p. 193-195' dec., analysis 
for C,jH,sC12SzO.CzH204.3H20. The oxalate was treated 
with aqueous sodium hydroxide and the base extracted 
with chloroform; ' Vc crystallized from ethanol in fine 
colorless needles, m. p .  199.5-200.5". 

A n d .  Calcd. for C I ~ H I ~ C ~ ~ S ~ O :  C, 57.89; H, 5.18; 
N, 9.00. Found: C, 58.16; H, 5.11; S, 9.00. 

Vc hydrochloride was precipitated from an ethanolic 
solution of the free base by passing in dry hydrogen chlo- 
ride. The mixture was heated to boiling and water 
added until a clear solution was obtained. On standing. 
colorless needles formed which ;vere rinsed with ethanEi 
and dried, m. p.  197.5-200.5 , analysis for C15HI6Clz- 
X J O . ~ H C ~ . H ~ O . ~ S  

Summary 
((i-Chloroquinolyl-4)-cr-piperidylcarbinol, (S- 

chloroquinolyl--l-)-oi-piperidylcarbinol and (6,s- 
dichloroquinolyl-4)-cr-piperidylcarbinol have been 
prepared. 

number of halogenated cinchoninic acid de- 
rivatives have bccn described. 

( 2 8 )  Ultraviolct absorption spectrum, sec Buchmaii and  Ooltiing, 
unl~llhlishetl. 
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quinolinemethanoll 
I ~ Y  LL E. SENEAR, HERBERT SXRGEN?',' J. F. MEAD' AND J. €3. KOEPFLI 

The Synthesis of Potential Antimalarials. 7-Chloro-a-(Z-piperidy1)-4- 

The work reported in this paper had as its oh- 
jective the preparation of the 5-chloro and i- 
chloro substituted cr-(~-piperidyl)-~-quinoline- 
Inethanols, an extension of the exploration of the 
effect of halogen substituents in the benzene-ring 
portion of the Ainley and King type antimalarial.4 

(1) This work was done under a contract recommended by t h e  
Committee on Medical Research between the  Office of Scientific 
Research and De\-eliipment and the  California Insti tute of Tech- 
llologq- 

( 2 )  Present xddres-' U. S Rubber Co., Pa>sCiic, N e n  Iersey. 
( 3 )  Present addre,; riccidental College, 1,os Anyeles, California. 
(-1) l3uchm.in. 5drgent. hIeyer-. and Ccnrker. THI-; J I I I I R N I L ,  68, 

2692 i l N 6 j  

The i-chloro-cu-(2-I)i~~eridyl)-4-quinolit~~t~~etha- 
no1 was obtained in good yield frorri the requisite 
cirichoninic ester by the improved6 Ainley and 
King procedure.h However the 3-chloro ironier 
could not be obtained, due no doubt to the 
steric effect of the 5-substituent. Thiq s a w  in -  
ability to effeet condensation between a 3-sub- 
tituted cinchoninic ester and E-benzamidocaproic 
ester in the presence of sodamide has been en- 
countered in other instances.I 
(i) Sargent zbzd 68 ,  2688 (1'446) 
l l i)  l i n l e j  and King, PI  ) i  Rvr h r  ( I  ondonl l2BB, hi1 f l ' * i Y j  
( 7 )  BLirhman arid Ho%tuti ,  7 H T L  J O C K P I ~ L  68, 271b I N b )  


