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ogous traiisformatioiis of the 4 series described above. The 
bromomethyl ketone hydrobromide was obtained in 61 :& yield, 
mp 244-249" dec. dnal.  (C11H6BrC12X0.HBr) C, H, Br, C1, iT. 
6,8-Dichloro-5-quinolylethylene Oxide.-The bromomethyl 

ketone hydrobromide was reduced by NaBHl in MeOH susperi- 
sion (as  in the 4 series) to give the oxide (787c) which, after re- 
crystallization from EtOH, had mp 146-147'. Anal. (CI1H?CL- 
XO) C, H, CI, 5 .  

CY-( Di-n-butylaminomethyI)-6,8-dichloro-5-quinolinemethanol 
Hydrochloride (I1 .HCl).--The oxide precursor arid n-BuzNH re- 
acted imder the same conditions used in the 4 series to give an 
oil that  was converted into the HC1 salt, by the action of ethereal 
HC1. The yield of product, mp 162-164", was quantitative. 
rind. ( C ~ B H Z ~ C ~ ~ P O . H C ~ )  C, H, C1, K. 

CY-( Di-n-butylaminomethy1)-2-phenyl-4',6,8-trichloro-5-quino- 
linemethanol Hydrochloride (111. HCl).-The 4-chlorophenyla- 
tion reaction with I I ' H C I  was carried o u t  wing a procedure 
similar to that describedlg for the phenylatioii of certain quino- 
linemethanols. 4-Chlorophenyllithium was prepared immediately 
before iihe by a literature procedure26 and was used in a tenfold 
excess. The crude product was converted into the IICl salt by 
ethereal HC1 and the salt wa> recrystallized from i-PrOH to give 
a 3.5% yield of a colorless powder, mp 233-260'. =Inat. (CY;H,,- 
ClsS\;20.HCI) C, H, C1, S .  
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6,8-Dichloro-2- (3,4-dichlorophenyl)-4- (a-di- u-bu tyl- 
amir~omethyl)quirioliriemethariol ( la )  is a very active 
antimalarial compound among 4-quinolinemethanols,* 

la, R = CHOHCH,N(n-C,H,), 

H,C-CH2 
b ,R=  ' ' 

0, /o 
C-CH2NCH2( n-C,H,), 

/O\ 
c, R = HC-CH, 
d, R = COCH,Br 
e, R = CHOHCH&HCH,C,H, .HCI 

H,C-CH, 
g , R =  I I 

0, ,o 
CCHZNHCH,CGH, 

(1) R. E. Lntz, et  d., J .  Amer.  Cliem. Soc., 68, 1827 (1946). 
(2) If-. E. Rotii and D. P. Jacohs, Paper X o .  3 i ,  Division of Medicinal 

Chemistry. 154th Meeting of the .\nierican Chemical Society, Ysptemher. 
196i.  Chicago. Ill. 

but is highly phototoxic, and therefore cannot be used 
for the treatment of malaria. Several approaches have 
been explored to prepare less phototoxic 4-quinoline- 
methanols3 without reducing their antimalarial ac- 
tivity. 

We started to make l b  with a view that the modified 
erivirorimeiits a t  this carbon atom might decrease the 
phototoxicity. 

By the reaction of Id with ri-Bu?SH. the desired 
di-n-butylaminoketone could not be obtained. When 
I d  wa5 converted into the dioxyethylene compound 
If, it  failed to react with di-71-butylamine even when 
heated in a sealed tube a t  180" for 24 hr. Thus, the 
comparison of antimalarial activity between l a  and 
l b  could not be made. When IC was treated with 
benzylamine l e  wai obtained. The dioxyethylene 
bromo compound If reacted with benzylamine smoothly 
to give the target compound lg  which could be com- 
pared in its antimalarial activity arid phototoxicity 
with l e  to test the hypothesis we started with. 

Biological Tests.-The compounds n ere tested for 
their antimalarial activity against Plasmoclzunz beTghei 
in mice by Dr. L. Rarie according to the procedure 
already p ~ b l i s h e d . ~  l e  showed activity a t  40 mg/kg, 
cured 4 mice a t  160 mg and all 5 mice a t  320 mg with 
110 toxic deaths. The dioxyethylene derivative lg 
was inactive even a t  a dose of 640 mg/kg. When 
tested for phototoxicity in mouse (ip), l e  was approx- 
imately 9 times more phototoxic than 1g.j 

Experimental Section 

6,8-Dichloro-2-(3,4-dichlorophenyl)-4-(~~-benzylaminomethyl)- 
quinolinemethanol.HC1 ( l e )  Tyab piepared in i i . 6 x  yield by the 
procedure of Lutz et al.' I t  \\ab crystallized from XleOH- 
Et20, mp 250-254". 

6,8-Dichloro-2-(3,4-dichlorophenyl)-4-(2-bromo-l,l-ethylene- 
dioxyethy1)quinoline (If)  waq prepared from ld6  in 64,0Yc yield 
by the procedure of Takahahhi and Tanabe.' It was ctyital- 

Anal. (C24H11C1,S20) C, H,  C1-, N.  

lized seGera1 times from CGHe, mp 212-214'. dna l .  (C,gH],- 
BrCl4YO2) C. H. Br. C1. X. 

6,8~Dichloro-2-(3,4-dichlorophenyl) -4- (2-benzylamino-1,l- 
ethylenedioxyethy1)quinoline (1g),-A4 mixture of If (1.0 g), 
benzylamine (10 ml), ethoxyethanol (10 ml), and a crystal of IZ 
was refluxed for 24 hr. Solvent and excess berizylamine were re- 
moved in Vacuo and the residue was triturated with 1OC; S a O H  
and extracted (C6H6). The extract was dried (KzCO~), filtered, 
and concentrated to give 790 mg (67.0%) of crude product which, 
after two crystallizations from C6H6, melted at 139-161'. -inch(. 
(CdLoC14NZOt) C, H, N. 
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