


January 1969 NOTES 185 

Anal. (C*Hl,NnO) N. A glpc analysis indicated a, purity of 
977,. A mixture of 46.4 g of the above nitrile, 350 ml of 237, 
(wlw)  of NH8 in hleOH, and 5-10 g of Ra Ni under HP at, an  
initial pressure of 57.2 kg/cmz was heated to 100' for 8 hr. 
Removal of t,he catalyst and fractionat'ion of the fikrate gave 36 
g (76y0) of oil, bp 99-100" (0.3 mm), n z 5 , %  1.5046. .4nal. 

Preparation of Final Products. General Procedure.--h mix- 
tLire of 3,'i-dichloroquinoline (Winthrop Laboratories) and 2 
molar equiv of amine was stirred under S2 in an oil bath a t  
150-160" for 4-10 hr. The product was taken up in dilute HC1 
aud the pH was adjusted to ca. 7 v i th  concentrated SHIOH. 
The mixture was extracted twice Tvith Et& which was discarded. 
The aqiieous portion was made strongly basic with 35% XaOH 
solution and the oily product was extracted (EtzO). Removal of 
solvelit and unreacted amine was accomplished by heating under 
reduced pre'sure, finally at 100" (0.1 mm). The aminoyuinolinea 
were isolated as the free bases or as salts (Table 11). 

(C8H&;20) C, H, N. 

Ta4BLE 11 
Coinpd Salt LIP, OC Formula .inalgses 

2a 21i3Poa 272-275 deo CiaH2rClXa.2HaPOa N, C1 

2 c  2HCI. HzO 265-268 C17H22ClN30.2HCl. H10 N ,  C1, HzO 
213 125.5-126.5 CITHprClNa N, CI 
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It has recently been reported that 2-bromo-4,5- 
dimet hoxy-S, S'-bis( diet hylaminoethyl) aniline (I) is 
effective against the exo-erythocytic stages of Plasmo- 
dium cathemerium in ca~iaries.~ From an evaluation of 

I 

I against Plasmodium cynamolgi in rhesus monkey 
Schmidt4 concluded that I shows considerable promise 
as a radical curative agent. This revived interest in 
the aminopyrocatecholj class of antimalarials prompted 
us to investigate structural modifications of the basic 
side chain. 

Schoenhofer's6 work demonstrated that the basic side 
chain must conform to the rigid structural features 
depicted by I. We decided to synthesize and evaluate 
piperazines and spiropiperazinium salts, related to I, 
ab radical departures from the already studied amino- 
pyrocatechols, 

Chemistry.-Synthesis: of the modifications described 
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in this paper were realized by the reactions in Scheme 
I. The key intermediate to  this scheme, 2-bromo-4,5- 

SCHEME I 

I11 

I ArNH? 

C H 3 0 B ; N B x  CH30 

dimetho~yaniline,~ can be prepared by the brunination 
of 3,4dimethoxyacetanilide. Since this procedure did 
not appear to be capable of yielding substantial yuanti- 
t,ies of the desired material as the free base, several 
alternate routes were examined.8 The best technique 
found for the preparation of 2-bromo-4,Ei-dimethoxy- 
aniline was the reduction of the corresponding nitro 
compound by the reducing system IZ'zHA-Raney Xi, 
after the procedure of Leggetter and Brown.g Yields of 
85% of the desired arylamine, as the free base, were 
consistently obtained, even on large-scale reductions. 

Hydroxethylation of 2-brom0-4~5-dimethoxyaniline 
with ethylene oxide by the procedure of E'reifelder and 
Stone'" gave only the monoalkylated product. Extend- 
ing the reaction to 3 days at 90" gave 90% of 11. 
Careful control of reaction conditions and stoichiometry 
was necessary to suppress the formation of polyethylene 
oxides, the presence of which made purification of I1 
difficult. SOCl,lla or preferrably POClS1lh was used to 
convert I1 to the nitrogen mustard 111. This com- 
pound (111) was obtained in S9yc yield as a nondistil- 
lable viscous oil. To circumvent the laborious puri- 
fication procedure of 111 we attempted to synthesize a 
variation of I11 that was a solid at room temperature. 
Synthesis of 111 wherein chlorine was replaced by 
bromine, mesylate, tosylate, or brosylate did not yield 
a solid precursor to IV. 

Reaction of the appropriately substituted anilines 
with 111, according to the procedure of Davis and Ross12 
gave modest yields of the S-phenylpiperazines listed in 
Table I. The m- and p-nitroanilines failed to react 
with 111. Treatment of bis(ch1oroethyl)-m-nitroanilirie 
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