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Representative S-(benzylidene, cinnamylidene, and naphthylidene)-~~7’-[2-(diethylamino)ethyl]-1,4-naph- 
thalenediamines (VIII-X, XIII) ,  1- [3-( ( 4- [(benzylidene, cinnamylidene, and naphthylidene)amino]-5,6,7,8- 
tetrahydro-1-naphthyl)amino)propyl]piperidines (XI, XII,  XIV), and 5,5‘-[p-phenylenebis(methylidyne- 
imino)]bis(8-( [2-(diethylamino)ethyl] amino} quinoline) (XV) were synthesized by the condensation of ,V- [a- 
(diethy1amino)ethyll-l,Cnaphthalenediamine, 1-[3-(4-amino-~,6,7,8-tetrahydro-l-naphthylamino)propyl]piper- 
idine (VII), or 5-amino-8-( [2-(diethy1amino)ethyll amino) quinoline with the appropriate aldehyde in xylene. 
Several S-(benzylidene and ciiinamy1idene)-1-naphthylamines (XVI-XVIII) substituted with other basic distal 
moietiesl were also prepared. Schistosomicidal activity among Schiff bases of structure VIII-XV is widespread, 
and ten compounds cured Schistosoma mansoni infections in mice a t  doses ranging from 66 to 271 mg/kg per 
day for 14 days. Three compounds were evaluated against S. m a n s m i  in Rhesus monkeys and each showed 
significant antischihtosomal activity in this host. Structure-activity relationships are discussed. 

Schistosomicidal activity is widespread among various 
N,N-dialliyl-N’-(4-arylazo- and 4-heterocyclic azo-l- 
naphthy1)alliylenediamines (I) 2--j and simple 4-arylazo- 
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and 4-het ero cyclic azo- 1 -naphthylamines, 6-g 5- 
azo-6-dliox~-S- { [(dialkylamino)alkyl]amino) quinolines 
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(II), lo N,N-  [bis(phenyleneazo-l,4- naphthylene) Ibis- 
(N’,N’-dialkylalkylenediamines) (III),11r12 and N,N”-  

[1,4 - naphthylenebis(az0 - 1,4 - naphthplene) ]bis(N’,N’- 
dialkylalkylenediamines) (IV).” Moreover, certain 
1-(3-1 [5,6,7,8-t etrahydro-4-(phenylazo and 3-pyridyl- 
azo)-1-naphthyllamino] propy1)piperidines (Va arid 
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1)) :ire highly active against JlycoDactei turn tuber culosis 
I-IJ711v i~iid Jlgcobactet u t t i  / ~ p /  aeitiur iutu i/l t i t i  o ai ic l  

in mice. 
JYhile itivestigatirig potential metabolites of tlic 

simple 4-azo-l-riaphthylamine,,fi it was obqerved that 
the reductioti product 1 ,.-l-naphthalenediamirie (VIa) 
lcilled adult S. munsonz 211 uih o at  drug concentr:ttion. 

NH 
\'Ia K = H 

b R = YUK,K 

a$ low as 25 pg/ml.6 Results in mice were disappoint- 
ing; the diamine was irieff ective when administered 
orally a t  the maximum tolerated dose. Anticipating 
that  factors such as metabolic alteration, excretion 
rate, absorption, and tissue localization might be fa -  
vorably influenced by the introduction of n basic side 
chain, a study of potential metabolites of the N,;V- 
dialkyI-N'-(4-arylazo- :md 4-heterocyclic azo-l-naph- 
thy1)alkyleriediamiries (I, 111, IT) waq initiated. - I 7  

This work led to the discovery that various N-[(di:il- 
kylamino)alkyl]-l,4-naphthalenediamines (VIb) were 
highly active against S. maiisorzi in o i tm  and in experi- 
mental animals. 1j I n  contradistinction, 1- [3-(4-amino- 
5,6,7,8 - tetrahydro - 1- naphthy1amino)propyl ]piperidine 
trihydrochloride (VII), a likely metabolite of the anti- 
mycobacterial 1-(3-{ [5,6,7,8-tetrahydro-4-(phenplaso 
and 3-pyridylazo)-l-naphthyl]amino ] propy1)piperi- 
dines (Va and b), mas inactive against *If. tuberculosis 
H37Rv i ) i  o i f ro  :inti in mice Severthrleir, the-r 

NH(C'H ) h 3  4 .JHC1 

NH- 
vu 

observations do not preclude the possibility that such 
metabolites may be formed intracellularly. 

I n  a further extension of the above work, an array of 
Schiff bases derived from 1,4-naphthalenediamine 
(VIa) , N -  [2-(diethylamino)ethyl]-l,4-naphthalenedia- 

(1'3) L M Werbel, E .  F Elslager, M. \V Fisher, Z B Gavnlis, and 

(14) Y. T Chang Adzmzcrob. Ag Chemother , 465 (1966). 
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made alkaline with SH40H arid the free base was ex- 
tracted with xylene. The diamine solution was dried 
and treated promptly with the appropriate aldehyde t o  
minimize air oxidation. H20 wab removed from the 
mixture a> the reaction progressed. Thi, procedure 
afforded the S-bciiz?-lidene-N'-[2-(dieth~lamino)eth- 
?.I]-1 ,d-naphth:tlcnedianmi~ict 1-20 (Table I) in 6-93?; 
j-ield. Similnrlj-, 1-( { 4- [(2-dieth3rlami1ioethyl)amitl~~]- 
I-naphthylimirio j methyl)-%iiaphthol (IX) (56%), A;- 
(?-diet hylaminoethj 1)-Ar'- (p-dimethyl:Lniirlociltri:trn? 1 i-  

NH(CH I. \ ( (  H 1 

& HO, 

IY >;a, X = I -N(CH ) 
11. x = 2-NO 

derie)-l,d-ria~)hthalenediamiltc (Xa) (tilo/o), :Lii(I 

.V- [~-(dieth~lairi ino)ethyl] --V'- ( 0 -  iiitrociIinanig1ideiit~)- 
l , l - t ~ i t p h t l i ~ t l ~ ~ ~ i e ~ l i ~ ~ i i i ~ i e  (Xh) (607$) were prepared 
f ium S- [2- (diet 11 yluniino) ethyl 1-1 ,-l-ii:ipht haleiiedia- 
mitie and 2-h-drosy-l-liaphthaldehyde, p-dimethyla- 
riiiriociiitiamaldeliyde, and o-nitrocirinamaldehyd~, 
while the treatment of 1- [3-(4-amino-5,6,7,8-tetr.a- 
hydro-l-naphthj~lamino)propyl]piperidi~ie (VII)I3 with 
2-hydroxy-1-naphthaldehyde or p-dimethylaminocinn- 
:Lmaldeh?.de afforded 1-( {5,6,7,8-tetrahydro-4- [@-pi- 
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NO. 

1 
2 
3 
4 
e 5  
6 

7 
8 
9 

10 
11 

12 
12 

14 
15 
16 
17 
18 
19 
20 

TABLE I 
,~r-BI~NZYLIDENC-,V’-[2-(DIETHYLAMINO)ETHYL]-1,4-N ~ P H T H I L E N E D I . ~ U I ~ E S ‘  

NH(CH,),N(C,H,)- 

z 

x, Y, z 
2,4,5-C1; 
4-C1, 3-302 
5-C1, 2-NO2 
2,4-Clr 
2,6-C12 
2-OH, 3,5-C12 

4-Br 
2-OH, 5-C1 
2-F 
4-F 
2-NO2 

4-OH 
2,4-(OH), 
4-CN 
3-OCH3, 4-OH 
4-NHCOCH3 
2-NO2, 4,.i-(OCHa)p 
2,4,6-(CH3 12 

MP, ‘C 

110-112 
92-95 

111-115 
60-65 
63-67 
93-96 

76-78 
119-120 
75-77 
70-72 
82-83 

119-121 
83-85 

73 dec 
93 dec 
86-90 

134- 137 
137-140 
114-116 
65-70 

a Compounds ranged from orange to black in color. 
pounds were analyzed for C, H, N. 

Yield 
purified, 

% 
39 
80 
57 
44 
78 
33 

38 
32 
44 
38 
51 

9 .? 
G 

17 
32 
91 
46 
56 
54 
93 

Purifn 
solvent 

MeCN 
EtOH-Et20 
EtOH-Et& 
Petr ether 
Petr ether 
2,2,4-Trimethyl- 

pentane 
Petr ether 
Petr ether 
Petr ether 
Petr ether 
2-PrOH-petr 

ether 
Petr ether 
2,2,4-Trirnethyl- 

pentane 
Xylene 
Xylene 
Petr ether 
Petr ether 
C&,-petr  ether 
EtOH-H& 
Et20 

C: calci, 65.01; found, 64.59. c C: calcd, 74.59; found, 73.92. d All com- 

peridinopropy1)aminol- 1 - naphthylimino) methyl) - 2-  
naphthol (XI) (76%) and 1- [3-( (4- [(p-dimethylamino- 

@ HO 

N=cH% XI 

m 
XI1 

Stability 
(half-life, lir) 

in 50% RleOII- 
50% p H  7 P U  

47 
200 
31 
60 
1 

14 
5 

17 
19 
!IO 

31 

4 
30 
28 

12 
90 
40 

0 

cinnamylidene)amino]-5,6,7,8- tetrahydro- 1 -naphthyl] 
amino)propyl]piperidine (XII) (53%). The condensa- 
tion of 1 equiv of terephthalaldehyde with 2 equiv of 
N - [2  - (diethy1amino)ethyll- 1,4 - naphthalenediamine, 
1- [3-(4-amino-j,6,7,8-tetr~hydro-l-naphthylamino)pro- 

pyllpiperidine (VU) , I 3  or Z-amino-S-{ [2-diethyl- 
amino)ethyl]amino ] quinoline18 gave N,N”-(p-phenyl- 
enedimethy1idgne)bis [N’ - ( 2  - diethylaminoethyl) - 1,4- 
naphthalenediamine] (XIII) (52%), 1,l’-{ p-phenylene- 
bis [methylidyneimino(5,6,7,8-tetrahydro- 1,4 - naphthy- 

XI11 

XIV 

and 5J’- [p-phenylenebis(methylidyneimin0) Ibis(% 
{ [2-(diethylamiuo)ethyl]:tmino 1 quirioliiie) (XV) (600/,), 
respectively. 



sv 
Iiepresent~itivc AV-( t)eiizylideiie :ind ciniuiiiiylideriei- 

1-iiaphthylamine- wbctitutctl with other f)a.sic dis td  
moieties \wre ;LIW piqmwl .  Thus ,  the reaction ot 
3-chloro-l-riatphtliylaniiii(~ \\ it  Ii 1)- [2-(cliethylamino)- 
ethoxy]beiizaldeh?.de il l  thcA pre.ence of p-toluenewl- 
fonic acid afforded 4-chloro-S- I 1-1- ['-(diethylamino)- 
~~t l iosy]ber iz~l ide~ie~  -I-ii~phfliyl:~niine (XT'I) (28%), 

( ' I  
NVI 

\\ hile the condelisation of I cquiv of 1 ,t-iinphthaleiiedia- 
mine with 2 equiv o f  1)- [2-(dieth?lamiiio)etlioxy Iheiiz- 
ddehyde, p-(dimeth?;lamino)beiizalc3eh\.dc, or p-(di- 
met hylainino) ciiinunialdehyde gave S, S'- bi\ { p -  ('2- 
(tlieth~lamino)ethoxy] benzylidene ] - 1,4 - iiaphthalene- 
diamine (XT'ITa) (44Vc). S ,S ' -b i<  [P-(dinir.th\.l:iniiiio 1- 

NVIII  

The AV-(beiizylidene arid ciiinnmvliderie)-N'- [2- 
(dic~thylamirio)ethyl]-l,3-iiaphthaleriediamiries (1-20, 
Xa arid b) and related Schiff bases (IX, XI-XVIII) 
de-cribed in the present communication were supplied 
to  Ilr. Paul E. Thonipson arid coworlrers of these lab- 
oratoriey for screening againit a I'uerto Ricaii strain of 
AS. ~ ~ a n s o r i i  in mice. ?' iii prcviouq work, drugs n ere 
:tdmini-tered ir i  :i polTdcrcd diet for 14 days or by gavage 
in 10 inljkg of nqueoui l?& li>-droxyethyl or carboxy- 
mc.thyl cellulo~c for 5 d u p .  Drug amounts are ex- 
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amino)propyl]piperidine derivatives XI, XII, and 
XIV were also tested against representative bacteria in 
vitro, including Streptococcus pyogeries (C203), Staphylo- 
coccus aureus  (UC-76), Proteus rnirabilis (AIGH-I), 
Pseudomonas aeruginosa (28) , Salmonella t y p h i m u r i u m  
(V-31), and Mycobacterium tuberculosis (H37Rv) . I 3  

Compound XI mas active in aitro against, A E .  tuberru- 
losis ( H ~ ~ R v )  :it it conccritr:it,ion of 10 pg/ml, but XI, 
XII, arid XIV were all inactive against 111. tuberculosis 
H ~ ~ R v  in mice when administered a t  0.1% (67-80 mg/ 
kg) in the diet for 7 days.13 

Experimental Section 1l 32 

Stability Studies on Schiff Bases.-The Schiff bases hydrolyzed 
almost instantaneously in acidic solutions. To  obtain a com- 
parison of their relative stability, hydrolysis rates were examined 
in 5097, methanol-pH 7 phosphate buffer. The sample was dis- 
solved in methanol and diluted into pH 7 phosphate buffer to 
obtain a 50Oj, solution. The high uv wavelength band was ob- 
served and used as a measure of the per cent compound remaining 
which was plotted against time on semilog paper. The time at  
which SOY0 of the compound remained was read from the plot and 
designated the half-life. The precision of this determination is 
estimated to be &IO%. 

S-Benzylidene-"- [2-(diethylamino)ethyl] -1 ,I-naphthalene- 
diamines (VIII) (1-20, Table I).-A solution of 8.4 g (0.024 mol) 
of S- [2-(diethylamino)ethyl]-1,4-naphthalenediamine 2HCl15 in 
ice water was made strongly basic with NHaOH and the mixture 
was extracted with 600 ml of xylene. The xylene extract was 
heated under reflux for 0.5 hr under a water separator to remove 
any H20 present. To this warm solution was added a warm solu- 
tion of 5.0 g (0.024 mol) of 2,4,5-trichlorobenzaldehyde in 150 ml 
of xylene and the mixture was heated at  reflux for 3 hr iitili7ing a 
water separator. The cooled reaction mixture was diluted with 
petroleum ether (bp 40-60") and the dark brown crystals that 
formed were collected by filtration aud recrystallized from XleCK. 
The product, .\'-[2-(diethylamino)ethyl]-*\''-(2,4,5-trichloroben- 
zylideiie)-1,4-naphthalenediamine (1) weighed 4.2 g (39L51,), mp 
110-112". 
1-( { 4- [ (2-Diethylaminoethyl)amino]-l-naphthylimino]methyl)- 

2-naphthol (IX).-.V-(2- (Diethy1amino)ethyll- 1 ~ 4-naphthalene- 
diamine. 2HC1 (16.5 g, 0.05 mol) a as converted into the base and 
condensed with 8.6 g (0.05 mol) of 2-hydroxy-I-naphthaldehyde 
according to the procedure for S- [2-(diethy1amino)ethyll --Y '- 
(2,4,5-trichlorobenzylidene)-1,4-iiaphthalenediamirie (I). The 
product was obtained as purple-red crystals from xylene-petr 
ether, mp 112-114", yield 11.5 g (567,). Anal. (C2,H2,N30) 
C, H, N. 

&V- (P-Diethylaminoethyl)-1V'-(p-dimethylaminocinnamyl- 
idene)-1,4-naphthalenediamine (Xa).-p-(Dimethy1amino)cin- 
namaldehyde (8.8 g, 0.05 mol) was allowed to react a i t h  5-[2- 
(diethylamino)ethyl]-l,4naphthalenediamine~ 2HClI5 (16.5 g, 
0.05 mol) utilizing the procedure for 1. The product (12.7 g, 
61 7,) was isolated as rust-colored crystals from xylene-petr ether, 
mp 146-148'. 

N -  [2-(Diethy1amino)ethyll -LV'- (o-nitrocinnamylidene)-114- 
naphthalenediamine (Xb).-The reaction of AT- [2-(diethylamino)- 
ethyl]-1,4-naphthalenediamine.2HCl (5.5 g, 0.016 mol) with 
o-nitrocinnamaldehyde (2.8 g, 0.016 mol) in xylene according to 
the procedure for 1 afforded 4.0 g (607,) of maroon crystals from 
xylene, mp 99-102". 

1-( { 5,6,7,8-Tetrahydro-4- [(3-piperidinopropyl)amino] -1-naph- 
thylimino }methyl) - 2 -naphthol (XI).-1 - [3- (4-Amino-5,6,7,8- 
tetrahydro-1-naphthy1amino)propyll piperidine. 3HC1 (VII)13 
(17.0 g, 0.043 mol) was converted into the base and condensed 
with 7.4 g (0.043 mol) of 2-hydroxy-I-naphthaldehyde according 
to the procedure for N-[2-(diethylamino)ethyl]-S'-(2,4,5-tri- 
chlorobenzylidene)-1,4-naphthalenediamine (1). The product 
was obtained as red needles from xylene-petr ether, mp 178-180", 
yield 14.2 g (767,). 

Anal. ( C Z , H ~ ~ N ~ )  C, H, h'. 

Anal. ( C Z ~ H ~ ~ N ~ O Z )  C ,  H, h'. 

Anal. (C2sHa6N,0) C, II, N. 

(31) Melting points (corrected) were taken on a Thomas-Hoover capil- 
lary melting point apparatus. 

(32) Where analyses are indicated only by symbols of the elements or 
functions, analytical results obtained for these elements or functions nere 
within = t O . l %  of the theoretical values. 

1- [3-( 14- [ (p-Dimethylaminocinnamylidene)amino] -5,6,7,8- 
tetrahydro- 1 -naphthyl )amino)propyl]piperidine (XII).-p- (Di- 
methp1amino)cinnamaldehyde (7.5 g, 0.043 mol) was allowed t80 
react with 1 - [ 3 - (  4-amino-5,6,7,8-tet rahydro-1-11 aphthylamino )- 
propylIpiperidine.3HCl (VII)13 (17.0 g, 0.043 mol) utilizing the 
procedure for 1. The product (10.0 g, 537,) was isolated as 
orange-brown crystals from xylene-petr ether, mp 148-149'. 

S,N"-(p-Pheny1enedimethylidyne)bis [.\;'-(2-diethylamino- 
ethyl)-1,4-naphthalenediamine] (XIII).--A solilt ion of 16.5 g 
(0.05 mol) of ,~-[2-(diethylamirio)ethyl]-1,4-riaphthalenediamiiie~ 
2HCl15 in 200 ml of H2O was made alkaline with NH40H and ex- 
tracted with xylene. The combined xylene ext'racts were washed 
with H20 and dried (K&Oa) briefly. A solution of 3.35 g (0.025 
mol) of terephthalaldehyde in xylene was added aiid the mixture 
was heated under reflux until H20 was no longer collecting in the 
water separator (about 3 hr). The reaction mixture was allowed 
to cool, and the orailge-red crystals that separated were collected 
by filtration, washed with 2,2,4-t,rimethylpeiitane, and dried in 
DUCUO at 60" for 18 hr. The product weighed 8.0 g (52Yc), mp 
175-177'. 

1,1'-( p-Phenylenebis[methylidyneimino(5,6,7,8)-tetrahydro- 
1,4-naphthyIene)iminotrimethylene] )dipiperidine (XIV).-Tere- 
phthalaldehyde (2.86 g, 0.0213 mol) was allowed to react 
with 1-[3-(4-amino-~,6,7,~-tet~rahydro-l-naphthylamino)propyl] 
piperidine.3HCl (JrII)'3 (17.0 g, 0.043 mol) utilizing the 
procedure for 1. The product (8.0 g, 567,) was isolated as 
orange crystals from xylene-petr ether, mp 216-218'. Anal. 
(C4aHsoN~) C, H, N. 

5,5'- [p-Phenylenebis(methylidyneimino)] bis(8-( [2-(diethyl- 
amino)ethyl]amino )quinoline) (XV).--k solution of 7.0 g (0.019 
mol) of 5-amino-&( [2-(diet,hylamino)ethyl] amino) quinoline. 
3HClIe in 30 ml of ice-water was made basic with SHaOH and 
extracted with xylene. The xylene extracts mere combined, 
washed with H20, arid dried (K2C03). A solution of 1.3 g 
(0.009S mol) of terephthalaldehyde in xylene was added and the 
mixture mas heated under reflux for 3 hr under a water separator. 
The xylene mixture was concentrated to 100 ml and cooled. The 
red crystal5 that formed were collected by filtration and dried in 
vacuo at 60" for 18 hr. The product, mp 196-198", weighed 3.5 g 

4-Chloro-,V-( p -  [2-(diethylamino)ethoxy] benzylidene }-1- 
naphthylamine (XVI).-4-Chloro-l-naphthylamine (35.6 g, 0.2 
mol) aud p-[2-(diethylamino)ethoxy] benzaldehyde (44.2 g, 0.2 
mol) were dissolved in 250 ml of xylene and the mixture was heated 
under reflux for 16 hr. p-Toluenesulfonic acid was added 
periodically to catalyze the reaction, aiid the water formed was 
collected in a water separator. The mixture was concentrated 
to 100 ml on a rotary evaporator and filtered and the filtrate refrig- 
erated. The product that separated was collected by filtration 
and crystallized three times from i-PrOH to give 20.7 g (28%) 
of yellow crystals, mp 49-50'. 

S,S'-Bis( p -  [2-(diethylamino)ethoxy] benzylidene) -1,4-naph- 
thalenediamine (XVIIa).--A solution of 15.8 g (0.1 mol) of 1,4- 
naphthalenediamine in 360 ml of EtOH was added to  a solution 
of 44.3 g (0.2 mol) of p-[2-(diethylamino)ethoxy] benzaldehyde in 
200 ml of EtOH and the mixture was heated under reflux for 7 hr. 
Volatile materials were removed on a rotary evaporator and the 
residue was dissolved in CHC13 and reprecipitated with petr ether 
(bp 40-60"). The product was collected by filtration and crystal- 
lized twice from CHC13-i-PrOH to give 25.0 g (447,) of yellow 
crystals, mp 68-69". 

S,:V'-Bis [p-(dimethylamino)benzylidene] -1,4-naphthalenedi- 
amine (XVIIb).--A solution of 15.8 g (0.1 mol) of l,.l-naphthal- 
enediamine and 29.8 g (0.1 mol) of p-(dimet,hylamino)benzalde- 
hyde in 560 ml of Et,OH was heated under reflux for 5 hr and 
cooled. The orange-yellow precipitate that separated was 
collected by filtration and dried in z'acuo a t  60" for 18 hr. Crys- 
tallization from CHC13 afforded 11.6 g (277,) of orange crystals, 
mp 280-282' dec. Anal. (C28H2gSa) C, H, N.  

N,AV '-Bis [p-(dimethy1amino)cinnamylidenel -1 ,I-naphthalene- 
diamine (XVIII).-p-(1Xmethylamino)cirinamaldehyde (35.0 g, 
0.2 mol) and 1,4-naphthalenediamine (15.8 g, 0.1 mol) were 
allowed to react) in 560 ml of EtOH according to the procedure for 
XVIIb. The product (21.3 g, 459") was isolated as reddish 
brown crystals from CHCL, then EtOH, mp 253-256'. Anal. 

. I d .  (CzsHaoh'4) C, H, N. 

Anal. (CWHa8N6) c, H, N. 

(60r;). Anal. (C3aHa&) C, H, N. 

dnal. (C23H&lNlO) C, H, X. 

Anal. (C3~H44?;I402) c, H,  N. 

(C32H32N4) Cy H, S.  
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Synthetic Schistosomicides. XVITI. 
.Y-(4- ([Z-(Diethy1amino)ethyllamino -1-naphthyl)amides, 

~Y- (5,6,7,8-Tetrah~dro-4-[(3-piperidinopropyl)amin~]-l-naphthyl~ amides, 
and Related Amide and Urea Derivatives' 

-14-( [2-(diethylamiiio)ethyl] amino 1 -  1-naphthyl)al 
- (4- { ['L-idiethy1amino)ethylj amino ) - 1-iiaphthy1)ar 

a i d  aralkylamide.; [VIIIa and h (1-35), 
iides [J-IIIc (36-471, Sa alld b, SI-]> 

and ~ ~ - ~ ~ ~ ~ , ~ , ~ - t e t r a h ~ d r o - 4 - [ ~ 3 - p i p e r i d i i i ~ ~ p ~ ~ ~ p y l ) a i i i i r i o ] - l - i ~ a p h t h ~ l ~ a n i i d e . ~  iSSIVa-e)  wag prepared b y  
treating ,\~~-(4-amino-l-naphthyl)-S-(.'-dieth~lamirioet h?.l)-2,2,'L-t,l.ifluol.oacetamide (\ 'I) or ~\.-(4-aniiiio-j,8,i,h- 
1etrahydro-l-iiaplith~lj-2,2,2-trifluoro-~~-(3-piperidir1oprop~~l~acetamide ( S X I I I )  with the appropriate acid 
rhloride or anhydride in  pyridine, benzene, or acetic wid. Several .V-(4- I ["(diet hylaniiiio)ethyl] amirio)-l- 
iiaphthyl)ureas, thioureas, arid sulfonamide? ( X I ,  XVI-SVIII were also prepared. Srhi.stowriiicida1 activity 
is widespread among the amides of structure VIIIa-?, Sw arid ti, and SSI \ -e ,  arid 15 rornpoiiiids viired Schislo- 
so i im inunsoni iiifectioiis iii mice a t  dirt UT gavage dose- larigiiig froin 45 ~ C J  326 mg 'kg per d:iy for 3 to  14 days. 
E'oiii. winides also displayd 4gnificaiit activity agaiiist S. ~i ictr tsoni  i i i  I<hesirs inonkeys. Striict iire-sc~tivity 
i~lalioiiships m e  discussed. 

Schistosomicidnl activitj i- rife among tlic S,S- 
diallrJ-l-N'-(~-arylazo- and I-lieterocyclic :izo-l-~iapI~- 
thyljalk> lenediaminey (Ij,?-? N-~(di :~lkylnmii iu) :~l l~~~l]-  
1,4-naI-'lithalenedinmiri(~~ (11) .? arid N-(benzj lideric 

I\'HYNR,K2 
! 

a r i d  cinnam\-lideriej-N'-[2-(diethylanii1io)ethJ-l]-1,1- 
riapht halenediamines (I11 and IY). lloreover, ctv- 
t:tin 1-(3- { [5,6,i,S-tetrahydro-4-iphenplazo and 3-pyr- 
idy1azo)-1-naphthyllamino} propy1)piperidines (Va anti 
b) are highly active against Mycobacterium tuberculosis 
H3,Rv and JT. l epraemurium i>i uitro and in mice.9 I" 

Unfortunately, these substances usually produce gas- 
trointeqtinal side effects in experimental animals a t  
doses only severalfold higher than therapeutically 
c ~ f f  cctive doseq. 
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In :I further expatiation of previous \\ orL* viirioii- 
,Y-(4- { [2-(diethylamino)ethyl]amino] -1 -nuph th~  I ) &  
kyl- and aralkylamides, N-(4- { [2-(diethylamino)eth? I ] -  
amino ] -1-naphthyl) benzamides, N-  ( 5  ,G,i,S-tetrahydro- 
4 - [ ( 3  - piperidinopropy1)aminol- 1 - naphthyl) amideh, 
and related substances have been synthesized for anti- 
qchistosomal and mtimycobacterial evaluation. It 
was hypothesized that such compounds, like the sul- 
fanilylanilide antimalarials, l1 might undergo slow 
enzymatic scissio~i upon contact with body tissues anti 
fluids. and thus display more favorable tolerance, ab- 

(11) I?. F. Elslager, %. 13. (kvri l is ,  ,(. .\. Pliillipa, and I). 1'. I \ i > r t t i ,  J .  
~\fd Chem.. la, 3 5 i  f19691. 


