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removed at'ter proper washing and drying and the crude ester 
(1.1.2 g, 7 1 ' , ! was collected, rap 135-136° (from EtOH!. Anal. 
l('..,H1;XO.(' C, H. 

.similar procedures carried out with the appropriate phenols 
gave the enters li.-ted in Table I I I . 

4-Phenoxyquinaldic Acid Hydrazide. -Crude 4-phenoxy 
quinaldate < 7.5 g! in 50 ml of EtOH was refluxed with 4 ml of 
H . X X H > H 2 o fur 4 hr. After cooling, H 2 0 was added lo com
plete the precipitation of the hydrazide (6.5 g, 'Jlc/c)> m P 182-184° 
(from EtOH }. Anal. (C16Hl3X302J X. 

Similar procedures weie used to prepare the hvdrazides listed 
in Table III . 

2-Carbethoxyamido-4-phenoxyquinoline. Crude 4-phenoxy -
quinaldic acid hydrazide (6.0 g) was dissolved in 50 ml of 1.5 M 
HC'l. Insoluble gummy material was removed and the solution 
cooled to 10°. At approximately this temperature XaX0 2 (1.4 
gi in a small amount of H 2 0 was added dropwise and with stirring. 
The solid which formed was collected (5.2 gj, washed with H20, 
air-dried, and suspended in absolute EtOH. The mixture was 
relluxed for 3 hr until the evolution of X% ceased. On cooling 
2.8 g was collected. An additional 1 g was obtained by concen
trating i he mother liquor. The analytical sample melted at 
llJs-l:•!<)= (from EtOH;. Anal. (C'lsH]aX2Os j X. 

The carbamate- listed in Table I I I were prepared essentially 
according to this method. 

2-Amino-4-phenoxyquinoline.—A solution of 2.1) g of crude 
2-carbethoxyamido-4-phenoxyquinoline and 2.0 g of KOH in 40 
ml of EtOH was refluxed for 4 hr. Most of the solvent was re
moved and the residue diluted with H20 and acidified with con
centrated HC'l. The mixture was boiled briefly, then cooled, and 
the crystalline material collected and dissolved in 100 ml of hot 
H»<K The hot solution was filtered and made alkaline with 2.5 .1/ 
XaOH. The precipitate was collected and recrystallized from 
CnHii-peirolenm ether (bp 60-70°) (1.0 g. 45'< ). mp 135-136°. 
Anal. ••CV,H,-;X,0! C, H, N. 

Similar procedures were used to prepare the amines listed in 
Table III . 
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Antimalar ia ls . 4 ,4 ' - I ) iaminodiphenyl 

Su l fone-Type C o m p o u n d s 

T A H A S I X O H , l i o B K H T G . S T K I N , *.ND J O H N H . B n : t . 
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Milwaukee, Wisconsin 6323-i 
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We have already reported1 ' - several derivatives of 

4.4'-diaminodiphenyl sulfone (DDS) and their anti

malarial activity. In view of the activity3 of tri

methoprim (I) against the resistant strains of malaria, 

greater interest was foeussed on the structural features 

( ' H O 

of this drug. Compounds 3, 8, and 13 were prepared 

which incorporate the 3,4,5-trimethoxyphenyl group 

r- H. Bader . J. F. Hoops. J. H. Biel. EI. H. Koelling, R. G. Stein, ami 
T. Singh, ./. Med. Client... 12, 709 (1969). 

••->) II. Bader . J. F . Hoops , J. H . Biel. H . I I . Koelling, R. G. Stein, and 
T. SinKh, ibid., 12, 1108. (1969). 

ui) D. ( ' . M a r t i n , a n d J. D. Arnold, / . Amer. Med. A s s o c , 203 , 47(i 
• I ' f t i S i . 

of trimethoprim on one side and the 4-amiiiophenyl 

group of D D S on the other. We had hoped lo un

cover a relationship of structure in folic acid inhibition 

to antimalarial activity. 

Compounds 1. 2. 5 7, and 9-12 were intermediates 

en route to the syntheses of 3. 8. and 13. 4 was made 

as a derivative and 14 appeared as a by-product in 

the preparation of 1 and 5 through air oxidation of 

3,4.")-trimethoxybenzenethiol. 

Whereas it was easy to oxidize 1 with H20-.>, the 

similar oxidation of 5 failed to give the sulfone. Some 

low melting substances were produced by fragmenta

tion of the starting material, but further work was 

not pursued to characterize these materials. This 

difficulty was overcome by reducing 5 to 6 first, acet-

ylating 6, and then oxidizing with H2O2 AcOH. 

The structure assigned to the triacetate 7 was 

rationalized on the consideration of steric hindrance 

prevailing at the - position which would therefore 

give only monoacetylation. 

Biological Tests.- The compounds were tested for 

their antimalarial activity against Plasmodium benjhci 

in mice by Dr. L. Kane according to the procedure 

already published.4 None of them were found to be 

active. 

Experimental Section1 

4-Nitro-3',4',5'-trimethoxydiphenyl Sulfide (1). A solution of 
3,4,5-trimethoxyaniline (9.16 g, 0.05 mol) in 120 ml of H2() and 
20 ml of concentrated H O was cooled to —5° and diazotized 
with 3.S g of XaXO; in 20 ml of H2(). Excess HC1 was neutralized 
with 25 g of XaOAc maintaining the temperature at —5 to 0°. 
This solution was added, dropwise with vigorous stirring, to a 
hot (75-80°) solution of 16.0 g of ethyl potassium xanthate in 
35 ml of H / ) . The mixture was then refluxed for 1 hr. After 
cooling to room temperature, it was extracted (En.O) and the 
extract dried (Xa-SOi), filtered, and evaporated to leave a dark 
residue. This'was mixed with 90% EtOH, 6.0 g of KOH, and 
5 g of glucose and refluxed for 2 hr under X2. Some solid sepa
rated at this stage which, on investigation, proved to be the di
sulfide 14. This was removed by tilt ration and the filtrate evapo
rated to leave a dark brown residue which was mixed with some 
Zn dust and acidified, by cooling, with cold dilute H.SO4. The 
dark oil was extracted (Et2Oi, dried (K2CO:j), filtered, and con
centrated to give 11.0 g of crude 3,4,5-trimethoxybenzenethiol. 
This was immediately mixed, under X2. with 80 ml of MeOH. 
20 ml of H2(>, 7.5 g of K2CO:j, and p-fluoronitrobenzene (7.1 g. 
0.05 mol), and the whole mixture refluxed for 2 hr. Solvent was 
removed under reduced pressure, t lie residue treated with Il2(), 
the solid removed bv filtration and washed several times with 
cold .MeOH. 

4-Nitro-3',4',5'-trimethoxydiphenyl Sulfone (2). A solution 
of 1 (9.64 g, 0.03 mol) in 140 ml of glacial AcOH and 60 ml of 
H202 was kept at 65° for 1.5 hr. On cooling to room temperature 
overnight 9.5 g of the product crystallized. 

4-Amino-3',4',5'-trimethoxydiphenyl sulfone (3) was prepared 
by the reduction of 2 in 90r7 AcOH over Pt at room temperature 
and atmospheric pressure, 

4-Diacetylamino-3',4',5'-trimethoxydiphenyl sulfone (4; was 
prepared by acetylating 3 in boiling Ac20. 

2,4-Dinitro-3',4',5'-trimethoxydiphenyl sulfide (5) was pre
pared in the same way as 1. 

2,4-Diamino-3,4,5-trimethoxydiphenyl sulfide (6). A mixture 
of 5 (18.32 g, 0.05 mol), ZnCl2-2H20 (78.75 g, 0.35 mol i, 
250 ml of concentrated HC1, and 1500 ml of EtOH was warmed on 
a steam bath to 80° till a clear solution was formed. EtOH was 
removed under reduced pressure and the residue was strongly 
basified with cold concentrated XaOH with cooling. The solid 
product: was removed by filtration and washed free of alkali. 

! t ) T. ,1. Osdene. P. U. Russell, and L. Rane , ./. Med. ('hem., 10, -Kit 
i l 9 6 7 i . 

,"i) See T a b l e I for exper imenta l da t a . 
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TABLE I 

No. 

1 
2 

o 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

X 

S 

so2 

so2 
so2 
s 
s 
so2 
so2 C = N H 

CO 
CO 
CO 
CH2 

R — 

" Ali melting points 
were analyzed for 

calcd. 13.41; 

Ri 

XO, 
X 0 2 

NH2 

X(COCH3)2 

N 0 2 

NH2 

NH(COCH3) 
XH2 

F 

F 
N, 
XH2 

XH2 

-S 
are uncon 

c, found, 
H. All 
12.44; 

S -

rected. 

R, 

H 
H 

H 
H 
N 0 2 

NH2 

> " 

N(COCH3)2 

NH, 
H.HC1 

H 
H 
H 
H 

It 
b Compounds 

analyses were within 
12.48. 

1-7; 

-R: 

, 9 , 

R = 

Yield, 

% 
28.0 
90.0 

68.4 

41.0 
91.4 

23.6 
32.0 

81.0 
44.8 
81.0 
40.0 

11-13 were 

CH;!0 

C H : i O — \ \ — 

Crystn 
solvent 

MeOH 
AcOH-H 20 

(80:20) 
MeOH 
MeOH 
AcOH 
MeOH 
EtOH 
EtOH 
i-PrOH 

Cyclohexane 
Cyclohexane 
C(H.e 

EtOH 

analyzed for C, H, X 
± 0 . 4 % of calculated values except 4, C: 

Mp, °C,a or 
bp, °C (ram) 

123-124 
183-185 

218-220 
170-172 
203-205 
123-124.5 
243-245 
191-192 
197.5-199 

87-89 
89-90 

155-156 
155-160 (0.3) 
141-143 

; 8 was analyz 
calcd, 56.01; 

Formula 

C,5HI5N04S 
CISHUNOTS 

C,5H„N05S 
Ci.H21XO,S 
C15H„X20,S 
C15H18N203S 
C2iH24N208S 
Ci5HisN,05S 
C16H I6FN03-

HCI 
C I6H,3F04 

C16H15X304 

C 1 6 H n X0 4 

Ci6H19N03 

CisH220eS2 

:ed for X; and 10 and 
found, 56.43; and 11, 

X: 

2-Acetylamino-4-diacetylamino-3',4',5'-trimethoxydiphenyI 
sulfone (7) was prepared by acetylating 6 in refluxing Ac20, 
removing Ac20 under reduced pressure, and oxidizing the residue 
with H202 according to the procedure given for 2 except that the 
reaction mixture was evaporated to dryness under reduced pres
sure (bath temperature ca. 60°), the residue treated with H20, and 
the product removed by filtration and purified by crystallization. 

2,4-Diamino-3',4',5'-trimethoxydiphenyl sulfone (8) was pre
pared by the hydrolysis of 7 with 6 N HCI. 

4-Fluoro-3',4',5'-trimethoxybenzophenone Ketimine Hydro
chloride (9).—The Grignard reagent of p-fluorobromobenzene 
(73.5 g, 0.42 mol) with 9.2 g (0.4 g-atom) of Mg was prepared in 300 
ml of Et 20. A solution of 3,4,5-trimethoxybenzonitrile (50.0 g, 
0.26 mol! in 150 ml of dry T H F was added to it slowly. The 
mixture was then brought to reflux and the solvent was replaced 
by an equivalent amount of PhMe and refluxed for 16 hr. I t was 
cooled, gassed with XH3 for 1 hr, and filtered hot, the filtrate 
concentrated to an oil, and the oil dissolved in E t 2 0 and converted 
into the HCI salt. 

4-Fluoro-3',4',5'-trimethoxybenzophenone (10).—A mixture of 
9 (40.0 g, 0.132 mol) and 350 ml of 6 N HCI was heated on a steam 
bath for 4 hr. The mixture was cooled and extracted with E t 2 0 
to obtain the oily product which solidified on standing. 

4-Azido-3',4',5'-trimethoxybenzophenone (11).—A mixture of 
10 (5.8 g, 0.02 mol), NaN, (3.3 g, 0.05 mol), 60 ml of DMSO, and 
15 ml of H 2 0 was heated with stirring at 100-110° for 16 hr. 
The mixture was cooled and diluted with H20, the product ex-
t racted with E t 2 0 , and the E t 2 0 extracts were worked up as usual. 

4-Amino-3',4',5'-trimethoxybenzophenone (12).—A mixture of 
11 (3.13 g, 0.01 mol), 0.4 g of 5 % Pd-C, and 75 ml of Me2CO 
was hydrogenated at room temperature and atmospheric pressure. 
After 3 hr the mixture was filtered and concentrated to give a 
solid product. 

4-Amino-3',4',5'-trimethoxydiphenyImethane (13).—A mix
ture of 12-HCI (5.0 g, 0.0155 mol), 0.4 g of 5 % Pd-C, 100 ml of 
MeOH, and 10 ml of AcOH was hydrogenated at 5 kg/cm2 for 
5 hr at room temperature. The mixture was filtered and the fil
trate was concentrated to a solid, treated with X'aOH solution, 
and extracted with CH2C12. The CH2C12 extract, on the usual 
work-up, gave a syrup which was purified by distillation. 
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The high incidence of the Chagas-Mazza disease 
(South American trypanosomiasis) among blood donors 
in some places makes it difficult to reject infected 
blood.2 Therefore it is necessary to add to the blood a 
trypanocidal substance that must be water soluble, 
compatible with the anticoagulant solution, and re-
sistent to sterilization, and which prevents infection of 
the patient by the blood. So far only colorants3 have 
been used for this purpose, but these have many dis
advantages.4 

Since some substituted 1,2,3,4-tetrahydrocarbazoles 
are active against Trypanosoma cruzi,5 a series of related 
new compounds fulfilling the above requirements were 
prepared in order to test their trypanocidal activity 
(Table I). 

Chemistry.—The 1,2,3,4-tetrahydrocarbazole (THC) 
and the 6-substituted THC (I) were prepared by the 
Fisher indole synthesis6 with the modification described 
in the Experimental Section for 6-iodo-THC. 
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