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effective in rats at daily doses ranging from 62.5 to 125
mg/kg, and thus showed activity comparable with or
superior to 7-{[3-(octylamino)propyl]amino}benz[c]-
acridine dihydrochloride (III).'* Compounds Va and
b and VIa and b killed T. vaginalis tn vitro at concentra-
tions of 25 wg/ml, but none was active against L.
donovan? in hamsters.

The effects of Va-c, VIb, and VIIa and b against
intestinal helminths were assessed in mice infected with
S. obrelata, A. tetraptera, N. dubius, and H. nana.?
Trour substances (Va—c and VIb) were active against
the tapeworm H. nana in mice when given at doses of
62.5-125 mg/kg b.i.d. for 1 day and thus showed
taeniacidal activity comparable with or superior to
quinacrine.* Three compounds (Ve, VIb, and VIIb)
were also effective against the mouse pinworms 8.
obvelata and A. tetraptera. None of the compounds
tested was active against S. mansoni in mice or L.
carinii in gerbils.

Each of the heterocyelic aminoalkylhydrazine de-
rivatives caused complete inhibition of S. pyogenes
(C203) and 8. aureus (UC-76) in vitro at concentrations
of 1.25-20 pug/ml.?* Compounds Va, VIa and b, and
VIla also effected complete inhibition of 3. tuberculosis
(HRv) at concentrations of 0.63-10 ug/ml, while VIa
killed K. pnewmoniae (AD) at 20 ugyml. Under
comparable experimental conditions, quinacrine was
active against S. pyogenes (C203) and M. tuberculosis
(Hx7Rv) in vitro at 1.25 and 20 ug/ml, respectively.
Three substances (Va, Ve, and VIa) were tested against
streptococcus, staphylococeus, and tuberculosis infec-
tiong in mice,?* but none was active even at high dose
levels.

The over-all results of the present study indicate that
the substitution of a hydrazide moiety for an amine
function at the distal position of quinacrine, azacrine,
and the 7-[(aminoalkyl)amino]benz|c]acridines has a
deleterious effect on antimalarial activity while potent
antiamebie, anthelmintic, and antibacterial properties
are maintained.

Experimental Section?3.2¢

7-Chloro-2-methoxy-10-({ 3-[(4-methyl-1-piperazinyl)Jamino}-
propyl | amino)benzo[b] [1,5]naphthyridine Trihydrochloride
(VIIb) (Procedure I).—A solution of 21.0 g (0.12 mole) of
1-[(3-aminopropyljamino]-4-methylpiperazine’® in 60 g of
phenol was heated on a steam bath in vacuo for 20 min at 15 mm.
7,10-Dichloro-2-methoxybenzo{b][1,3] naphthyridine’s (28.0 g,
0.10 mole) was then added and the mixture was stirred and heated
on a steam bath for an additional 4 hr. The mixture was cooled
and washed into a solution of 23 ml of concentrated HCl in 2 1.
of Me;CO with the aid of a small volume of EtOH. The result-
ing precipitate was collected by filtration, washed with fresh
Me,CO, and stirred mto 1.5 1. of H.O. A small amount of
insoluble material was removed by filtration, and the filtrate
was made alkaline with excess concentrated NH,OH. The
resulting mixture was extracted with CHCl;, and the combined
CHCI; extracts were washed with dilute NaOH and H,0 and
concentrated on a rotary evaporator. The residue was dissolved
in EtOH. The solution was filtered and then treated with excess
HCI in ¢-PrOH. The yellow product slowly crys=tallized from
the warm solvent, and was collected by filtration, washed well
with -PrOH and Me,CO, and dried in vacuo at 60°. In order to

(23) Melting points (corrected) were taken on a Thomas—Hoover capillary
melting point apparatus.

(24) Where analyses are indicated only by symbols of the elements or
functions, analytical results obtained for those elements or functions were
within 0.4 % of the theoretical values. Water determinations were by
the Karl Fischer inethod.
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avoid problems associated with lygroscopic, light-sensitive
samples, the vellow =olid wax allowed to equilibrate with atmo-
<pheric H,O in the dark for 24 hy prior to analysis. The hydrated
hydrochloride melted at 215-218°.

6-Chloro-2-methoxy-9-| [3-(piperidinoamino )propyljamino| -
acridine Dihydrochioride (Vb) (Procedure II).—A mixture of
10.0 g (0.064 mole) of 1-{(3-aminopropyl)amino]piperidine!®
and 18.0 g (0.064 mole) of 6,9-dichloro-2-methoxyacridine inn 50 g
of pheiol was stirred and heated on a steam bath for 3 hr.
A red-brown solid slowly precipitated fromn the deep red =olntion.
This hot mixture was then poured innto a well-stirred ~olution of
27 ml of concentrated HCl in 1.5 1. of MeyCO to give 27.0 g of a
vellow solid which waz collected by filtration and washed well
with Et,0. Recrystallization from MeOH gave 20.0 g of a
bright yellow powder which did 1ot analvze correctly. The
crude product was stirred into hot H,0, and a small amonnt of
insolnble material was removed by filtration. The filtrate wax
poured into cold HyO containing excess NH,OH, and the liberated
free base was extracted into CHCl;. The CHCl; =olution was
washed with H,O and dried (KyCOy). Dilution with Et,O fol-
lowed by the addition of excess 1ICI gave a precipitate which
npon crystallization from E1O1 yielded 12.1 g of pure product as
bright vellow crystals, mp 132-135°,

7-{ [3-(Piperidinoamino)propyl]amino}benz{c]acridine Dihy-
drochloride (VIa) (Procedure II)—A soluntion of 10.0 g (0.064
mole) of 1-[(3-aminopropyl)amino]piperidine!® and 16.0 g (0.064
mole) of 7-chlorobenzfe]acridine!?=14 in 50 g of pheuol was
heated on a steam bath for 3 hr. The hot solution was poured
into a cooled solution of 5 ml of concentrated HCI in 500 ml of
Me;CO. The MeyCO was decanted, and the tarry residne was
triturated twice with Ft,0 and then dissclved in EtOH. Thix
solution was poured into Et,0, and the vellow deliquescent pre-
cipitate was collected and dried in an evacuated desiccator. Thix
material was stirred into warm H,O and treated with decolorizing
charcoal, aud the filtrate was chilled and treated with excess
dilute NaOH. The sticky baze wax collected by filtration and
wazhed with H,O. An Et,0 solution of thix base was dried over
anhydrous K,CO; and treated with excesz HCL.  The hygroscopic
<olid thus formed was collected by filtration and dried in an
evacuated desiccator to obtain 16.0 g of vellow powder, mp
>100°,
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As part of a program directed toward the use of tri-
fluoromethy! compounds as antiprotozoal agents, we
wish to report our investigation of a series of trifluoro-
methylbenzanilides. Qur interest in trifluoromethyl
compounds was prompted by the discovery that, in
anticoccidial benzamides bearing a nitro group, the
nitro group and a trifluoromethyl group could be ex-
changed without loss of activity.! This work was un-
derway when other reports appeared relating to anti-

(1) D. E. Welely, R. R. Baroyw, and 3. A, livrton, J. Med. Chem., 12, 299
(1969).
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» Mehing points are nneorrected nnd were taken in open capillaries nsing a Thomas-Tloover apparatus.

* All compounds were

sorlyzed for C) 11, N, nsing au I & M Model 187 analyzer; aunlytical resnlts obtained were within =0.47 of the theoretient values.

Ir specra were consistent with the sirueture und were determined in KBr disks with n Beckman 11R4 specirophotonreter,

IO CHCL, o 1OH=HL.0.

coceidial and antibacterial activity of certain trifluoro-
methylbenzamides and -anilides.*—*

The compounds prepared for testing arve listed in Tu-
ble 1. They were prepared by treating the appropriate
acid chloride and aniline in pyridine at 25-50° and sub-
sequent precipitation in water.  All starting materials
were commerelally available or prepared by reported
rowtes, s

The efficacy data in Table I show that optimal activ-
ity wix obtained with 3,35 -tris(trifluoromethyl)~5-ni-
trobenzanilide (10).  Only two other compounds in the
series dizplayed anticoeeidial aetivity. It is of interest
to note that the benzoyl moiety must apparently possess
a 35-trifluoromethylnitro or 3,5-bis(trifluoromethy!)
coufiguration.

2) 4 W Baker, G. L. Baehman, 1. Setmmaclier. 13, 1. Romaiu, amt A, L.
PVhavp, J. Med. Chem., 10, 93 (1967).

31 W, Zerweck, 0. Trisken, aml I8 Hbneymeier, 10N Patew 3,332,004
Ghvdy 250 167

1L WL Baker, UL S0 Patewt 3426040 iFels 4, 1060).

231 Ierce Clienien} Cuo., Ruorckford, 1L

s IOl

Experimental Section

General Synthesis Scheme,--The chloride of the appropriate
acid (0.10 mol) was prepared by heating at reflux for 3—4 hir in
excess ROCL. The SOCIL was then removed under vicuuin
and the residue wax <lowly ndded to the appropriate aniline
(0.10 mol) in 30 wl of pyridine.  After heating and stirring
50° for 1 hr, the mixture was pourel into 500 ml of ice-I1,0.
After standing overnight, the solid was removed by filtration.
waslied with dilnte HCT and 1,0, dried, and recrystallized.

Biological Methods,—Chick= nsed in the coceidiosis effieney
trials were either broiler-t ype heavy breed or hybrid leghorn-type
birds raised in batteries during the growing period using =pecial
precantions ro ensure freedom from coceidiosis infeciion. Al
3-5 weeks of age, the chicks were trausferred to individual cages
with hardware cloth floors where the efficacy experiments weyce
candneted.

The Evmeria tenelle cultures usced in these experiments were
serfally propagated in onr laboratory over u period of several
veals. These cullures were isnlated by single oocyst inoculation
of coceidiosis-free birds 10 ensre the purity of the enltnres.
Infertion was  accomplished by depositing a predetermined
volume of calibrated naey=e suspension direcdy into the crop of
ench chick.
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The compounds tested inn these trials were incorporated into a
standard ration and fed to the birds for 2 days prior to infection
aud continued for the duration of the test.

The anticoccidial efficacy i these experinients was baszed on
three factors: (1) mortality, (2) weight gain or loss, and (3)
droppings scores. The primary criterion of efficacy was the mor-
tality produced in the medicated-infected chicks as compared to
the nonmedicated-infected chicks. Droppings scores and ratios

NEW COMPOUNDS 0959

of mean weight gains, medicated-infected vs. nonmedicated-
noninfected, were used as indicators of morbidity.®
Acknowledgment.—The authors wish to acknowledge
Mrs, Carol Barker and Mr. Marvin Carr for obtaining
the analytical data and assisting with the experiments.

(6) R. R. Baron, M. W. Moeller, and N. F. Morehouse, Poultry Sei., 45,
111 (1966).
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Numerous endogenous amines were synthesized by
this laboratory during the past several years.! 3,>-
Dihydroxy-4-methoxy-a-methylphenethylamine  and
its phenethanolamine analog were found recently to
be among the most active releasing agents for cardiac
norepinephine-3H.? Such results have prompted us to
report our syntheses.

was heated 1o 60° for 15 min. To the mixture was added 1.40 g
(4.0 mmoles) of 3,5-dibensyloxy-4-methoxybenzaldehyde, 15 ml
of AcOH, and 40 ml of EtNO,. The mixture was stirred and
heated 1o reflux, using a Dean-Stark water separator. After
the addition of 1.75 g of NaOAc and 6 ml of AcOH, the distilled
EtNO, was replaced three times in the 2-hr reflux period. The
separator was removed and excess EtNQO; was removed under
vacuum. The mixture was cooled and washed with H,O.
A semisolid resulted which was crystallized from MeOH to give
4.30 g (45.867), mp 97-99°.  Anal. (Co:HxNO;) C, H, N.

Similarly, other substituted g-nitrostyrenes have been prepared
and the results are summarized in Table 1.

1-(3,5-Dibenzyloxy-4-methoxyphenyl )-2-methyl-2-nitro-

ethanol,—To a solution of 10.5 g (30 mmolex) of 3,5-dibenayloxy-
4-methoxybenzaldehyde i 354 ml of EtOH at 5° was added
6.7 g (89 mmoles) of E{NO;. The temperature was maintained
at 5° and with stirring a solution of 1.75 g (31 mmoles) of NaOH
i 6.5 ml of HyO was added dropwise over 10 minn.  The mixture
was stirred at 5° for 1 hr and then poured into 820 ml of 27
AcOH at 0° very slowly. The product was extracted [(CICH,)),
dried (Na,S0O,), concentrated to drviess, and crystallized from
CeHe—CsHy,y to vield in two crops 3.25 g (25.79%) of product, mp
110—1130. .{nal. (CQ,HQaNOs) C, H, N.

Other g-nitrophenethanols are listed in Table I1.

3,5-Dihydroxy-4-methoxy-«-methyiphenethanolamine Hydro-
chioride,—To a Parr shaker were charged 3.2 g (7.7 mmoles)
of 1-(3,5-dibenzyloxy-4-methoxypheuyl)-2-methyl-2-nitroethanol
diszolved 1 140 ml of EtOH, 0.75 g of PtO,, and 2.1 kg/cm? of H,

TanLn 1
SUBSTITUTED B-NITROSTYRIENES
R,
cH=c_
NO,
RO OR,
OR,

Ry R. Rs Ry Mp, C° Yield, % Formula Analyses
CH3 CGH:,CH-; CH3 H 133 79 CHH\TNO; Cy Hy N
CH; CH, CsH;CH, H 103-105 49.4 C,;H;NO; C, H, N»
CH; CH; CH, H 115-119 67 CH;5NO; C, H, N-
CsH;CH, CH; C¢H;CH. CH; 97-99 45.8 Cy HosNO; C, H N

* K. Ratsl, T. Horejachi, and G. Gillek, Monatsh., 85, 1154 (1954). * K. Spith aud H. Rader, thid., 43, 93 (1922). ¢ E. Spith, ibid., 40,

120 (1919).
Experimental Section®

3,5-Dibenzyloxy-4-methoxy-3-methyl-g-nitrostyrene,—A mix-
ture of 2.40 g of NHsOAc, 0.73 ml of Ac,0, and 2.40 ml of AcOH

(1) This investigation was supported by the Psychopharmacology Re-
search DBrancly, National Institute of Mental Health, Contract SA-43-ph-
3021,

(2) (. R. Creveling, J. W, Daly, ant B. Witkop, J. Med. Chem., 11, 595
(1968).

(3) Meluing points are covrected. Where analyses are indicated by sym-
bols of the elements, analytical results obtained were within #+0.49 of the
theovetical valnes. Spectral ilata were in agreement withy assigned struc-
Lures.

The mixinre was shaken for 2 miu, the catalyst was filtered and
replaced with 1.10 g of 109, Pd-C, and the mixture again was
shaken under 2.1 kg/em? for 27 min. The catalyst was filtered
and washed with EtOH and the combined filtrates were made
acidic with alcoholic HCI and taken to dryness. The residue was
crystallized from EtOH-Et:O to yield in three crops 0.160 g
(8.84¢; ) of prodnet, mp 252-254° dec. Anal. (CuwH:NO,-HCI) C,
H, N.

Similarly, other substituted phenethanclamines have heen pre-
pared and the results are summnarized in Table T11.

3,5-Dihydroxy-4-methoxy-3-methylphenethylaniine Hydro-
chloride.—To a solntion of 4.0 g (100 mmolex) of LAIT dissnlved



