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5-(4-Amino-l-naphthylazo)uracil (la) is highly active 
against experimental Schistosoma mansoni infections 
in the mouse, hamster, and monkey.2 In contrast, 5-
(8-amino-5-quinolylazo) uracil and related 8-amino-6-
methoxy-5-heterocyclicazo compounds are devoid of 
antischistosome activity.2 Since the antischistosome 
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activity of la and related compounds is markedly en
hanced by the introduction of a basic side chain as in 
lb,3'4 and since 8-(2-diisobutylaminoethylamino)-6-
methoxyquinoline6 (Ha) and 2-[8-(2-diisobutylamino-
ethylamino)-6-quinolyloxy]ethanol (lib)6 exhibit good 
antischistosome activity per se,6'7 we have prepared 
representative 5-azo-6-alkoxy-8- (aminoalkylamino) quin-
olines for test against schistosomiasis. 

5- [8- (2-Diisobutylaminoethylamino) -6-methoxy-5-
quinolylazo ]uracil (Ilia), 5-[8-(2-diisobutylamino-
ethylamino)-6-(2-hydroxyethoxy)-5-quinolylaz o ]uracil 
(Illb), and 5-l8-(4-amino-l-methylbutylamino)-6-me-
thoxy-5-quinolylazo ]uracil (IIIc) were synthesized by 
allowing diazotized 5-aminouracil to couple with Ila, 
l ib, and primaquine, respectively, inaqueous ethanol.3'4'8 

5- [4-(2-Diethylaminoethylamino)-l-naphthylazo ]-8-(2-
diisobutylaminoethylamino) -6-methoxy quinoline (V), 
which incorporates the active moieties of both lb and II, 
was prepared by coupling diazotized N-(4-amino-l-
naphthyl)-N- (2-diethylaminoethyl )-2,2,2-trifluoroacet-
amide hydrochloride3'4 with Ila, followed by alkaline 
hydrolysis of the intermediate trifluoroacetamide (IV). 

The 5-azo-6-alkoxy-8- (aminoalkylamino) quinolines 
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(Illa-c and V) were tested against a Puerto Rican strain 
of Schistosoma mansoni in mice by Thompson and co
workers.9 When administered in the diet to' infected 
mice in doses ranging from 139 to 240 mg./kg./day for 
14 days, compounds Ilia, l ib, and V effected a moder
ate reduction in live worms, but none was as promising 
as 5- [4-(2-diethylaminoethylamino)-l-naphthylazo ]-
uracil (lb). 

Experimental10 

5-[8-(2-Diisobutylaminoethylamino)-6-methoxy-5-quinolyI-
azo uracil (Ilia).—A solution of 6.4 g. (0.05 mole) of 5-amino
uracil in 100 ml. of 50% aqueous ethanol and 10 ml. of concentrated 
hydrochloric acid was cooled to —5° and diazotized by the addi
tion of a cold solution of 3.5 g. (0.05 mole) of sodium nitrite in 20 
ml. of water. The temperature was maintained below 5° during 
the addition. The diazonium salt mixture was stirred for 15 min. 
at 0°, then added over a period of 15 min. to a cold solution of 
21.0 g. (0.05 mole) of 8-(2-diisobutylaminoethylamino)-6-me-
thoxyquinoline dihydrochloride monohydrate in 200 ml. of water 
and 3 ml. of concentrated hydrochloric acid. The mixture was 
stirred for 1 hr. at 0-5°, then at room temperature for 24 hr. A 
mixture of 150 g. of sodium acetate and 300 ml. of water was 
added and the crude dye was collected by filtration, washed suc
cessively with water and ether, and dried in vacuo at 45° for 48 hr. 
Crystallization of the crude product from a dimethylacetamide-
water mixture gave 15 g. (62%) of red crystals with a golden 
luster, m.p. 209-211°. 

Anal. Calcd. for C,4H33N,03 • H 2 0 : C, 59.36; H, 7.27; N, 
20.19; H20, 3.71. Found: C, 59.79; H, 7.56; X, 20.17; H 2 0 
(Karl Fischer), 3.50. 

(9) For a description of test methods, see P. E. Thompson, J. E. Meisen-
helder, and H. Najarian, Am. J. Trap. Med. Hyg., 11, 31 (1962). 

(10) Melting points (corrected) were taken on a Thomas-Hoover capillary 
melting point apparatus. 
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5-[8-(2-Diisobutylaminoethylamino)-6-(2-hydroxyethoxy)-5-
quinolylazo]uraciI Dihydrochloride (Illb).—5-Aminouracil (4.1 
g., 0.0324 mole) was diazotized and coupled witli 14..'! g. (0.0324 
mole) of 2-[N-(2-diisobutylaininoethylainino i-O-q uinolvloxyi-
ethanol dihydrochloride hemihydrate6 according to llie procedure 
described for I l i a . The crude hydrochloride salt was filtered 
from 1he reaction mixture and was crystallized from 0.5 A" hydro
chloric acid. The dark blue needles thus obtained weighed (i.7 g. 
i 33 ' ', i, in.p. 25S-200a. 

A mil. Calcd. for ('2iHs.-,N7(>,- 2HC1 -3.33H,i >: C, 47.(12; 11. 
0.9S; CI, 11.25: N, 15.55; IhO. 9.51. Found: ( ' ,47 .72: H, 
7.OS; CI, 11.SO; N, 15.53; H2(>, 9.5s. 

5-i8-(4-Amino-l-methylbutylamino)-6-methoxy-5-quinolylazo|-
uracil (IIIc).—5-Aminouracil (12.7 g., 0.1 mole) was diazofized and 
coupled with 45.5 g. (0.1 mole! of primaquine diphosphate utiliz
ing the procedure described for I l ia . The crude dye was crys
tallized from dimethylacetaniide -water to give li.O g. ( 15 ' , ! of 
reddish brown crystals, in.p. 254-250°. 

Anal. Calcd. 'for ClaH23N7( >:.: C, 57.42: H, 5.x:S; N, 24.07. 
hound: C, 57.03; H, 5.07; X, 24.10. 

5-[4-(2-Diethylaminoethylamino)-l-naphthylazo]-8-(2-diiso-
butylaminoethylamino)-6-methoxyquinoline (V).—To a solution 
of i t s s . (0.025 mole) of X-(4-amino-l-naphthyl)-N-(2-diethyl-
aininoethyl)-2,2,2-trifluoroacetamide hydrochloride3''1 in 100 ml. 
of ice-water and 4.5 nil. of concentrated hydrochloric acid was 
added 25 ml. of a 1 .1/ sodium nitrite solution over a period of 2 
min. The resulting red solution was stirred for 4 inin. and added 
in one portion at 0-5° to a solution of 10.5 g. (0.025 mole) of 
S-(2-diisobuty lain inoe thy la initio )-0-i nethoxy([iiiiioline dihydro
chloride monohydrate in a mixture of 100 nil. of water, 10 nil. of 
concentrated hydrochloric acid, and 100 g. of ice. The reaction 
mixture was stirred at 0-5° for 2 hr., 15 ml. of concentrated am
monium hydroxide was added, and the crude intermediate tri-
Huoroacetamide IV that separated was collected by filtration, 
washed with water, and dried in racno. The maroon solid 
weighed 10.7 g. (!)(>' , ), m.p. 50-70°. 

The crude amide was dissolved in 400 nil. of methanol, 15 nil. of 
I) X aqueous sodium hydroxide was added, and the mixture was 
stirred at 40° under nitrogen for 5 days. The mixture was cooled 
and the deep maroon crystals that separated were collected by 
filtration and washed successively with cold methanol and water. 
Crystallization from 0 5 ' , ethanol gave 7.0 g. (53' , over-all > of 
maroon crvstals, m.p. 92--94° dec. 

Anal. Calcd. for VXH:ilS,(): C, 72.:S2: H, S.00: X, 10.40. 
Found: C, 72.54; H, S.(>0; X, 10.SO. 
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Our interest in some aminosulfonic acids as cholesterol-
lowering agents prompted us to a t t empt hydrogenation 
of available pyridine and pyridinealkanesulfonic acids 
and tost the activity of the resultant products in this 
program. 

2-(2-Pyridine)ethanesulfonic acid (I) and the cor
responding 4-pyridine derivative ( I I I ) were readily 
converted to the piperidine acids I I and IV b3r a method 

used for the reduction of pyridinealkanoic acids.1 

It is of interest that this method failed in a t tempting 
to convert pyridino-3-sulfonic acid (V) to piperidine-3-
snlfonic acid (VI). However, in the absence of am
monia, VI was obtained when enough platinum 
catalyst was used.2 •>-Pyridinehydroxymethanesul-
foiiie acid (VII) could not be reduced under tiny con
ditions. The compound can be viewed as an aldehyde 
addition product. It apparently undergoes reversal 
during at tempted reduction with the release of sulfur 
dioxide. This is reduced to hydrogen sulfide, poisoning 
the catalyst immediately. 

p^>pCH(0H)S0 ;1H ,. ^^r-CiiO + S02 + H,0 

^ > r v i \ r 

Pharmacology.—The test method used was de
scribed by Wright.3 Compounds I. II, and V were 
found inactive. The general lack of activity discour
aged further testing among this group. The toxicity 
of IV and VI, however, was determined. One delayed 
death (48 hr.) was noted in a dose of loOO rag. kg. 
and none at 2000 mg. kg. when IV was administered 
orally as a o% solution in water (pH ."i.0). In termi t ten t 
convulsions -were noted at the higher doses. Com
pound AT, administered as a •">% solution in water 
fpH 7.0), was well tolerated intraperitoneally and 
orally in doses up to 1500 mg./kg. , but appeared to 
have no physiological activity. 

Experimental 

All melting [joints taken on a Thomas-Hoover apparatus are 
corrected. 

2-(2-Piperidine)ethanesulfonic Acid (II).—A solution of IS.7 
g. (0.1 mole) of I ' in 150 ml. of water and 9 ml. of concentrated 
ammonium hydroxide was hydrogenated in the presence of 5.0 
g. of 5% rhodium on alumina5 under 2 atm. pressure. Uptake 
was complete in less than 2 hr. The solution was filtered from 
the catalyst and concentrated to dryness. It was ground to a 
fine powder, dried to constant weight, and analyzed without 
further purification: vield, IS.5 g. (05,S' ) i: m.p. 315°. 

Anal. Calcd. for 'o7H,iNO aS: ' C. 43.50; H, 7.S2: X, 7.25. 
Found: C, 43.00: 11,7.92: \ ,7 .10 . ' ; 

The isomeric 2-(4-piperidine,)ethaiiesulfonic acid, melting at 
355°, was prepared in 90.S',, yield by the same method.7 The 
carbon, hydrogen, and nitrogen found, 43.43, 7.84, and 7.47r<. 
respectively, are in excellent agreement with the calculated 
values shown for II. 

II could also be obtained by reduction of I with platinum oxide'1 

in the absence of ammonia. Colloid formation occurred which 
required large amounts of filter aids to remove the catalyst. As 
a result, much material was adsorbed and the yield was low. 

Piperidine-3-sulfonic Acid (VI).—The described method-
calls for a small quantity of catalyst. When 7.95 g. (0.05 mole) of 
pyridine-3-sulfonic acid1 (m.p. 33 1 ° i in 50 ml. of water was hy
drogenated in the presence of 0.5 g. of platinum oxide at. 00° 
under 2.7 at in. pressure, uptake of hydrogen was about 50', < in 
IS-20 hr. The solution was filtered and rehydrogenated with 
an additional 1.0 g. of catalyst. When uptake was complete 
the reduction solution was filtered from the catalyst and concen
trated under reduced pressure to dryness. The solid material 
was treated with absolute alcohol, filtered, washed, and dried 

i l l M . Freifelder. ./. Org. Chi-m..it, (>02 (li)tW). 
.2) O. Nit-odeums iin.l O. WulfF, V. S. P a t e n t 2,008,202 (T9:-!">(. 
)M» U. B. Wriizlit, ./. Med. Chan., 7, lKf (19641. 
•'•!) Avai lab le troin AMrieli Chemica l C o m p a n y . M i l w a u k e e , Wis . 
vi) T h e ca t a ly s t was purchased from E n g e l h a r d Indus t r i e s , N e w a r k , N. .1. 

Oi; M i c r o a n a l y s e s were e a r n e d our by Mr . O. V. Kols to and his g roup at 
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