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a Detailed description of the two methods are presented ill the Experimental Section. 6 Nelting point of the trihgdrochloride. c Bath 
d Where analysis are indicated by symbols of the elements analytical results were obtaiiied for those elements within 

f C;  calcd, 65.10; found, 65.59. 0 Product decomposed during 
temperature. 
~ t 0 . 4 7 ~  of the theoretical value. 
purification; identification based on pmr and ir analysis. 

e C; calcd, 65.48; found, 64.64. 
C; calcd, 69.04; found, 67.93. 

Structure 1 represents an interesting variation of the 
general synthetic scheme employed for this study. I n  
this modification the triamino side chain was attached 
to the benzene ring, in a single step, via the nucleo- 
philic displacement of C1- from I I b  with 1,1,7,7-tetra- 
ethyldiethylerietriamine. This product appears to be 

Me0 

Me0 + 
IIb 

1 

the first member of the aminopyrocatechol class of 
antimalarials having a strong electroIi-\l;ithdra\I.ing 
group in the position ortho to the triamino side chain. 
Transformation of NO, of 1 into 2 arid 3 was accom- 
plished by standard synthetic techniques. 

The chemical reactivity of the thiocyanato group pre- 
cludes the synthesis of 16 by Scheme I. I t s  preparation 
was achieved via the thiocyanogenation of VI.4,s At- 
tempts to purify reaction mixtures consisting of VI and 
16 were unsuccessful by either distillation or chromato- 
graphic procedures. However, 16 could be obtained 
free of VI by repetitive thiocyanogenation until the 
nmr spectra exhibited signals in the aromatic region due 
oiily to para protons. 
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Compounds with varying %-C substituents 15 ere also 
prepared for this study and are listed in Table I.  The 
intermediates for these compounds were obtained via 
the nitration of 4-Ne and 4-allylveratrole followed by 
S2H4-Ra S i  reduction. 

Biological Data.-The target compounds listed in 
Table I (with the exception of 12) were screened for 
antimalarial activity in chicks infected with Plus- 
rnoclium galliriaceum and in the Aedes aeyypti mos- 
quito carrying P.  gallinaceurn. The results are sum- 
marized in Table 11. Compound 2 increased the mean 
survival time of the infected chicks sufficiently (8.4 
days) to be classified as active. All the other com- 
pounds had only a marginal effect on the survival time. 
With the exception of 6 and 16, which cawed 2 / j  toxic 
deaths, no pronounced obvious toxicity was observed. 
Compounds 4-11 gave considerable response t o  the 
mosquito activity screen, particularl) toward sup- 
pression of ooc?sts and sporozoites at  the 0.1% drug 



coricentratioii level. Hov ever, the next lo\\ er level, 
O . O l % ,  produced only marginal response. Compounds studies. 
1, 5,6,10,15, arid 17 vere also inactive a t  the maximum 
dose level (640 mg, kg) in mice infected n i th  P. ber- 
& z . ~ *  S o  clear activity pattern nitli regard to elec- 

(14) I or ,ieta,led ~~lacu , s lon  of tillS screen see r b obdene 1' 1: 
Russell, and I Hanr, J .  M c d  Chem., 10, 4 3 1  (IYhi, 

tronic effect. or itcric eftects are apparent from 0111' 

Experimental Section 
5-Nitr0-4-~V;-substituted-veratroles (Table lII).--.\ +eel 

aiitoclave coiitainirig 0.3 mole of IIb, 1 mole of amine, and 300 ni l  
of xrihyd EtOH nab heated at 140" overnight. The c i ) i ~ t c ~ i i l -  ill 
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the cooled bomb were placed in a rotary evaporator aiid the sol- 
vent removed in vacuo. The residue was dissolved in dil IlCl 
and extracted with EtZO. Neutralization of the aq phase pptd 
the desired NO2 derivatives as yellow to bright red solids. 

4-Benzyloxy-5-nitroveratrole.-A mixture of 11.9 g of 4,5- 
dimethoxy-2-1iitropheno1,~~ 11.3 g of PhCHzBr, and 8.3 g ,of 
K&03 in 100 nil of Me#2O was stirred at  reflux temp for 3 days. 
The cooled reaction mixture was filtered and the filter cake washed 
with EtZO. Removal of solvent in vacuo and recrystallization 
from EtOH gave the titled compound as yellow needles. 
5-Nitro-4-phenoxyveratrole.-The procedure reported for the 

synthesis of p-nitrodiphenyl ether'e was used to prepare the titled 
compound. Thus, 43.4 g of IIb, 32 g of PhOH, 16 g of KOH, and 
0.5 g of Cu catalyst gave the product as a light yellow solid. 

5-Nitro-4-S-substituted-veratroles (Table III).-The &KO2- 
4-8-substitukd-veratroles were prepared by refluxing NaSR in 
MeOH (preparing in situ from 257" NaOCH3 in MeOH) and 
IIa for 6 hr. The cooled react,ion mixhres were fi1t)ered and 
washed with H20. Recrystallization from EtOH gave the NO2 
compounds listed in Table 111. 
2-S-Substituted-4,5-dimethoxyanilines (Table III).-The fol- 

lowing procedure typifies the reduct,ion of type 111 structures 
cont#aining S functionality. To a hot slurry of 30.6 g of 4-methyl- 
thio-5-nitroveratrole and 49 g of Sn in 500 ml of EtOH was slowly 
added 205 ml of concd HCl. During the addition, the solids 
gradually dissolved and the color of the solution was discharged. 
Refluxing and stirring was maintained for 0.5 to 1 hr after addi- 
tion of acid was complete. The cooled solution was poured into 
ice, followed by 330 ml of 50% NaOH. The white ppt was 
filtered, dried, and extracted with hot EtpO. Removal of Et20 
and recrystallization from hexane gave the amine as a colorless 
solid. 

Bis-N-alkylation of 2-Substituted-4,5-dimethoxyanilines.- 
Typical examples of the preparative met'hods used to obtain the 
target compounds listed in Table I are given. Method A.- 
A solution of 13 g of 2-morpholino-4,5-dimethoxyaniline and 22 
g of 2-chlorot,riethylamine in 150 ml of DMF was refluxed over- 
night. Afber filtration and removal of the D M F  under reduced 
pressure, the residue was treated with dil base, extracted with 
pentane, and dried (IrJazCOs). Distillation t8hrough a short 
column gave two main cuts, 170-181" (0.01 mm) (2.9 g )  and 181- 
185" (0.01 mm) (9.8 g). The lower boiling fraction solidified on 
standing. This fraction was dissolved in a small amount of 
pentane and cooled to -40". The solid which pptd (2.5 g, mp 
66-68') was identified as mono-N-alkylated material. Treat- 
ment of the higher boiling fraction in the same manner gave an 
additional small amount of the solid product'. 

The combined pentane filtrates were distd through a short 

(15) R.  Quelet, Bull. SOC. Chim.,  Fr . ,  349 (1959). 
(16) R. Q. Brewster and T. Groening, "Organic Syntheses," Coil. Voi 

11, JViley, New York. N. Y.. 1943, p. 445. 

columii, giving 3.6 g of 8, bp 175-176' (0.05 mm), as a pale 
yellow viscous oil. 
Method B.-To a solutioii of 5-pyrrolidi1io-4~5-dimet.hoxyani- 

line (0.028 mole), iii 100 ml of THF was added 0.06 mole of 
MclIgC1 (1.6 A l  iii Et&). Freshly didlled P-chlorotriethyl- 
amiiie (0.13 mole), iii 50 ml of THF was added and the react,ion 
mixture refluxed overnight. After removal of solvents under 
reduced pressure the residue was dissolved iii aq K&C1 and 
extracted with pentane. Distillation of the residue gave a 55% 
yield of 5 as a pale yellow oil, bp 170" (0.01 mm). 
lY,S-Bis( diethylaminoethyl)-4,5-dimethoxy-2-nitroaniline ( 1 ). 

--A mixture of 21.4 g of IIb, 41.4 g of 1,1,7,7-tetraethyldiethyl- 
eiietriamine and 17.1 g of NaOAc in 100 ml of DMSO was st,irred 
arid heated on a steam bath for 24 hr. Pouring the red reaction 
mixture into 1.5 1. of ice-water containing 8 g of NaOH, caused 
pptn of 18 g of IIb. Extraction of the filtrate with pentane 
and distillation t,hrough a short-path still gave 3 g of a red oil. 
Final purification was effected by chromatography through base- 
treated silica gel'7 ( 2 . 5  g isolated from the Et?" eluate). 

,V,S-Bis( diethylaminoethyl)-4,5-dimethoxy-o-phenylenedi- 
amine (2).-To 9.2 g of 1 in 45 ml of hot EtOH containing 8.2 g of 
Sn was added 35 ml of coricd HCl. After the addition of acid 
was complete, stirring and heating was continued for 1 hr. Dur- 
ing this period the solut,ion changed in color from a cherry red 
t,o a browwi-yellow. The reaction mixt,ure was then poured into 
ice-water containing 56 ml of 50% NaOH. The ppt was filtered 
and extracted with 450 ml of warm Et#SO. The aq filtrate was 
sat,d with NaCl and extracted with 300 ml of Et,O. Dist'illat8ioii 
of the combined extracts gave 6.3 g (757,) of 2 as a yellow-orange 
oil. 

N,N-Bis( diethylaminoethyl)-4,5-dimethoxy-N'-formyl-o- 
phenylenediamine (3).-Formic acid ( 5  g) and 4 g of 2 were re- 
fluxed for 4 hr. Distillation through a short-path still gave 3 
as a light yellow oil in virt'ually quantitative yield. 

N,X;-Bis( diethylaminoethyl)-4,5-dimethoxy-2-thiocyanato- 
aniline (16).-Thiocyanation of VI was effected by the pro- 
cedure used to thiocyanate dimethylaniline.18 Thus, 0.06 mole 
of VI and 0.126 mole of XH4SCN in 75 ml of AcOH when treated 
with 0.06 mole of Brz yielded 21 g of a dark-colored oil containing 
about 75% (based on pmr) of 16. This mixture of product and 
VI was dissolved in AcOH and treated as above with 0.063 mole 
of Brp. The product was dissolved in hot pentmane and treated 
with charcoal. Solvent removal on a rotary evaporator yielded 
a reddish viscous oil which, by pmr, was free of VI. 

(17) Base-treated silica gel was prepared by mixing 1 kg of silica gel 
(1OC-200) mesh) with a solution of 30 g NaOH in 300 ml of Hs0 and 300 ml 
of MeOH. The treated gel was then washed twice with MeOH, air dried, 
and then dried a t  750'F. 

(18) R. Q. Brewster and 11'. Schroeder, "Organic Syntheses," Coll. Vol. 
11. Wiley, New York, N. Y., 1943, p 574. 


