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5-(4-Amino-1-naphthylazo)juracil (Ia) is highly active
against experimental Schistosoma mansoni infections
in the mouse, hamster, and monkey.? In contrast, 5-
(8-amino-5-quinolylazo)uracil and related 8-a1ino-6-
methoxy-5-heteroeyclicazo compounds are devoid of
antischistosonme activity.? Since the antischistosouie
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activity of Ia and related compounds is markedly en-
hanced by the introduction of a basie side chain as in
Ib,%¢ and since 8-(2-diisobutylaminoethylamino)-6-
methoxyquinoline? (ITa) and 2-[8-(2-diisobutylamino-
ethylamino)-6-quinolyloxy Jethanol (IIb)¢ exhibit good
antischistosome activity per se,%” we have prepared
representative 5-azo-6-alkoxy-8-(aminoalkylamino)quin-
olines for test against schistosomiasis.
5-[8-(2-Diisobutylaminoethylamino)-6-methoxy-o-

quinolylazo Juracil  (IIla),  5-[8-(2-diisobutylamino-
ethylamino)-6-(2-hydroxyethoxy)-5-quinolylaz o Juracil
(I1Ib), and 5-18-(4-amino-1-methylbutylamino)-6-me-
thoxy-5-quinolylazo Juracil (ITle) were synthesized by
allowing diazotized 3-aminouracil to couple with Ila,
IIb,and primaquine, respectively, inagueous ethanol,?43
5-[4-(2-Diethylaminoethylamino)-1-naphthylazo ]-8-(2-
diisobutylaminoethylamino)-6-methoxyquinoline  (V),
which incorporates the active moieties of both Ib and II,
was prepared by coupling diazotized N-(4-amino-1-
naphthyl)-N- (2-diethylaminoethyl )-2,2,2-trifluoroacet-
amide hydrochloride®* with Ila, followed by alkaline
hydrolysis of the intermediate trifluoroacetanide (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.® When administered in the diet té infected
mice in doses ranging from 139 to 240 mg./kg./day for
14 days, compounds IIIa, IIb, and V effected a moder-
ate reduction in live worms, but none was as promising
as  5-[4-(2-diethylaminoethylamino)-1-naphthylazo -
uracil (Ib).
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Experimental !
5-[8-(2-Diisobutylaminoethylamino)-6-methoxy-5-quinolyl-
azo]uracil (I1la).—A solution of 6.4 g. (0.05 mole) of 5-amino-
uracil in 100 ml. of 509, 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 0-3°, then at room temperature for 24 hr. A
mixture of 130 g. of sodium acetate and 300 mnl. 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. (629;) of red crystals with a golden
tuster, m.p. 209-211°.
Anal. VCaled. for CoHyuN:O;-HoO: C, 59.36; H, 7.27; N,
20.19; H;O, 3.71. Found: C, 59.79; H, 7.536; N, 20.17; H,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. Trop. Med. Hyg., 11, 31 (1962).

(10) Melting points (corrected) were taken on a Thomas-Hoover capillary
nielting point apparatus.
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5-{8-(2-Diisobutylaminoethylamino )-6-(2-hydroxyethoxy }-5-
quinolylazojuracil Dihydrochloride (IIIb).—3-Aminouracil (4.1
g IL324 mole) was dinzotized aud coupled with 143 g, (1LaA324
mole; of 2o [S82-diisobutylaminoethybining -G-quinolyvioxy i-
ethunol dibiydrochloride hemihydrate? according to the procedure
described for ITla.  The erude hydrochloride salt was filtered
from the reaction mixture nud was ervstallized Iram 0.5 N hvdro-
chlovie aeid, The dark hlue needles thus abrained weighed 1.7 4.
F5n 0 L. 2982007,

Anal. Cabedl for Co,HaN-O2HCE 203 H0: (L 47020 T
GAN; CL 11250 N, 18550 HaO, 401 Found: ¢, 47.72:0 1,
7080 CLTLS0: N, 15.53; HaO, (38,

5-{8-(4-Amino-1-methylbutylamino )-6-methoxy-5-quinolylazo|-
uracil (Ille).—5-Aminonraeil (12.7 g., 0.1 male) wus dinzotized and
caupled with 45.5 g, (0.1 mote) of prinnquine diphosphate utiliz-
ing the procedure deseribed for T The crnde dyve was crys-
tatlized from diwethylicetanide-witer ta give 6.9 w (15,1 af
reddish brown ervstals, mp. 254-2506°.

Anal. Culed. for ClaHaN:Oy CAT420 H, 583 N, 2457,
Fouud: €, 57.05; H, 5.67; N, 24.10.

5-{4-(2-Diethylaminoethylamino )-1-naphthylazo] -8-{ 2-diiso-
butylaminoethylaminoe )-6-methoxyquinoline (V).—To i1 solution
al 8 g (0,025 wole) of N-(d-amiuo-t-naphthyl)-N-(2-diethyl-
annoethyh)-2.2 2-trifluoroacetamide hydrochloride® in 100 mk
af tee-water and 4.5 1wl of concentrated hydrochlorie acid aus
added 25 mb of a1 3 soditn nitrite solitiot over a periad of 2
wit, The resulting red salntion was stiveed for 4 min. and ndded
I atle partion 4t 0-5° to n sohution of 105 g (0.025 nole) of
S-(2-diisobutybuninoethykinino -G-mechoxyaguinolne  dibydro-
chioride wonohydrate in nmixture of 100 wl of water, 10 mlb. of
cotcenttrated hydrachlorie acid, aud 100 g of iee. The reaction
mixture was stirred ar 0-5° for 2 hir,, L7 uil. of concenrrated ani-
niontuin hvdroxide wus added, and the erude intermedinte tri-
fluoroacetimide IV that separated was collected hy filtration,
wiushed with warer, aud dvied o0 reerwo. The maroon salid
weighed 16.7 g. (904), unp. H0-70°.

The crude anide was dissolved i1 400 kb of wethunol, 15 b of
0\ agqueons sodinmm hydroxide was added, nud the mixture was
stirred at 40° under nitrogen for 5 divs,  The mixture wis caoled
and the deep nuroon ervstals that separated were collected by
filtration and washed stiiccessively with cold mettunol and witer.
Crystallizatian fram 9500 ethunol gave T8 g (33, aver-all e of
nrroot ervstals, m.p. 924047 dee.

Anal. Caled. for CueHa N0 G, 20520 W, 8600 N, 16.40.
Found: C, 72.54; H, S.60; N, 16.80.
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Hypocholesteremic Agents. II. The
Hydrogenation of Some Pyridinesulfonic and
Pyridinealkanesulfonic Acids
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Our interest insome aminosulfonic acids ascholesterol-
lowering agents prompted us to attempt hydrogenation
of available pyridine and pyridinealkanesulfonic acids
and test the aetivity of the vesultant products in tlis
program.

2-(2-Pyridine)ethanesulfonic acid (I) and the cor-
responding 4-pyridine derivative (III) were readily
converted to the piperidine acids II and IV by a method
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used  for the reduction of pyridincalkanoie acids!
[t ix of mterest that this method failed in attempting
to convert pyridine-3-sulfounic acid (V) to piperidine-:-
sulfortic acid (VD). However, in the absence of am-

monia, VI wax obtained when enough  platinum
catalyst was nxed.*  3-Pyridinehvdroxymethanesui-

fanie aeid (VID conld not be reduced nnder any con-
ditions. The compound can he viewed as an aldelivde
addition produet. It apparcntly undergoes reversad
during attempted reduction with the release of sulfur
dioxide.  Thix i= reduced to hydrogen =ulfide, poizoning
the catalv=t mumedintely.

Z | CHOOH)SOH ., & | CHO + SO, + H.0

- —
[ X

N N

Pharmacology.—The test method used was de-
scribed by Whright.?  Compounds I, 11, and V werce
found inactive. The general lack of activity discour-
aged further testing among this group. The toxicity
of TV and VI, however, was determined.  Oue delayed
death (48 hr.) was noted in a dose of 1500 mg. kg,
and nouce at 2000 g, ‘kg. when IV was administered
orally asa 5% solution in water (pH 5.0).  Intermittent
comnvulsions were noted at the higher doses.  Clom-
pound VI, administered as a 597 solution in water
(pH 7.0), was well tolerated intraperitoneally and
orally in doses up to 1500 mg. /’kg., but appeared to
have no physiological activity.

Experimental

Al welvug points 1aken on o Thomas-Hoover apparatus are
corrected.

2-(2-Piperidine Jethanesulfonic Acid (IIL.—A solution of 187
g. (0.1 mole) of 17 in 150 mil, of wiater uud 9 k. of concentrated
amnitonium hydroxide was hydrogenated in the presence of 3.0
g. of 56 rhodiuin ou aluming® nnder 2 atni. pressure.  Uptuke
wis complete i tess thau 2 hr. The solution was filtered fran
the cutalvst and concentrated to dryness. It wus grouud to a
fine powder, dried 1o constant weight, and analyzed without
further purification: vield, 185 g. (45,800 m.p. 315°.

Anal. Caled. for CiHpNOq=: $3.50; H, 7.82;
Fonnd: C, 4$3.60: H. .02 N, C10

The isamerie 2-(4-piperidinelethanesulfonic aeid, melting at
535°, was prepared in 10.8C] viekl by the sanie method.” The
carbon, hvdrogen, aud nitrogen found, 43.43, .84, awd 7.47¢,,
respectively, are in excellent agrecment with the caleubited
vilues shown {or [T

I could alsa be obtaiued by reducion of [with platinum oxide?
in the ubsence of nnnnania.  Colloid formation occurred which
required birge amounts af filter aids to rentove the catalyst,  Ag
a result, el nniterial was ndsorbed and the vield was low.

Piperidine-3-sulfonic Acid (VIi.-—-The describhed method?
ealls farasmall gquantity of catalyst, When 7.95 g. (0.05 mole) of
pyridine-g-sutfouie aeid? (np. 331°7 i 50 b of wuter was hy-
drogenated in the presence of 0.5 g. of platinum oxide at 60°
under 2.7 atun pressure, uptake of hydrogen was ahiout 504 in
18-20 hr. The solition wus filtered and rehydrogenated with
an additional 1.0 g. of catalyst.  When uptake was complete
the reduction soluntion was filtered fromn the catalyst and concen-
truted under reduced pressure ta dryness.  The solid naterial
wits treated with abselute aleohol, filtered, washed, and dried

N, T.24.

CLr ML Fresfelder. /. Oyl Claenie, 28, 602 (18563,

£2) 0. Njeodevas nnd O Walif, UL 8. Patent 2,008,209 (1935;.
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‘41 Available froes Abdvieh Cheasienl Cowpany. Milwankee, Wis.

a1 Toe ¢atalyst was pyehased from Ygelhard Indnstries, Newark, N1

161 Micrpanalyses were carvied ont by Alr. O, FF. Kolsto and his gronp e
s lnboratory.

{71 The starting muterinl, 2- f-pyridine;ethanesutfonic aeid was snpphied
o Reilly Tar and Chervdenl Co. Indianapolis, Ind,
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