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Syntheses and Pharmacological Activity of Compounds Related to
the Antidepressant, 5-(2-Dimethylaminoethyl)-2,3-dihydro-2-

phenyl-1,5-benzothiazepin-4(5H)-one (Thiazesim).

I
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The Squibb Instituie for Medical Research, New Brunswick, New Jersey
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The resolntion of thiazesim and the preparation of several piperazinopropyl aunalogs are reported. The syn-
theses of basically substituted derivatives of 2,3-dihydro-2-propenyl-1,5-benzothiazepin-4(5H )-one, 3,4-dihydro-
2-phenyl-2H-1,4-benzothiazepin-5-one, 2,3-dihydro-2-phenyl-4H-1,3-benzothiazin-4-one, and 2'-(beuzylthio)-
acetauilide (“‘open-ring”’ analog of thiazesim) are described. These compounds were tested for their ability to

inthibit the mouse-killing response of selected rats (antimuricide test).

Of the 20 compounds of this series, two

were slightly more active than thiazesim in this test procedure.

As part of our program to determine a structure-
activity correlation in a series of compounds related
to the antidepressant, 5-(2-dimethylaminoethyl)-2,3-
dihydro-2-phenyl-1,5-benzothiazepin-4(3H)-one hydro-
chloride (Ia),* we wish to report the syntheses and
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pharmacological activity of an additional 20 compounds
(Table I) which are divided into four classifications,
Products of type I are represented by the optical iso-
mers of Ia, as well as analogs containing a substituted-
piperazinopropyl side chain and related compounds
having a propenyl group in the 2 position. Compounds
of type II are 1,4-benzothiazepin-5-ones, materials of
type III are 1,3-benzothiazin-4-one analogs of type 11,
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and type IV products represent ‘open-ring” modifica-

tions of type IL.
<j(s—cmcs&.,
-
R
v

Aost of the compounds of Table I were obtained by
treatment of the intermediates of tvpes I, II, and IV
(R = H) with sodamide and the appropriate basically
substituted alkyl halide. The new precursors (R = H)
for the compounds were obtained in the following man-
ner: I, by reaction of 2-aminobenzenethiol with sorbic
acid; II, by a four-step procedure (Chart I) involving

(1) Paper IT of this series: J. Krapcho and C. F. Turk, .J. Med. Chem.,
9, 101 (1966).

(2) Presented in part before the 8rd International Meeting of Chiinie
‘'berapeunticue, Paris, July 1967.

(3) Thiazesiin hydroehloride, Altinil™®.
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the interaction of thiosalicylic acid with nitrostyrene,
conversion of the resulting 2-{ [a-(nitromethyl)benzyl]-
thio }benzoic acid to its methyl ester, reduction of the
nitro group to the corresponding amine, followed by
thermal cyclization; and IV, by acylation of 2-benzyl-
thioaniline. Most of the products represented by type
IIT were obtained by heating thiosalicylic acid with a
benzal derivative of the appropriate diamine. In the
preparation of 16, the product from thiosalicyvlic acid
and 3-(benzylideneamino)propanol was treated with
thionyl chloride, sodium iodide, and dimethylamine suc-
cessively. Resolution of the optical isomers of Ia was
carried out using (4)-tartaric acid. In the prepara-
tion of 3 and 4, the intermediate of type I [R =
(CH,);ClL, R’ = CsH;] was obtained and then treated
with sodium iodide and the appropriate substituted
piperazine. Compound 5 was obtained as the product
of the reaction of the epoxy intermediate with N-
methylpiperazine.

In our previous studies,®® the compounds were
tested for their ability to calm a septal rat. Because of
the difficulty in preparing such animals and their short
period of usefulness, it was desirable to develop a sim-
plified test procedure for screening further members of
this series of compounds. Studies in the cat showed
that Ia affected the amygdala area of the brain?
Since neurological lesioning of the amygdala of the rat

(4) J. Krapcho, E. R. Spitzmiller, and C. F., Turk, .J. Med. Chem., §,
544 (1963).

(3) Z. P. Horovitz, A. R. Furgiuele, L. J. Brannick, J. C. Burke, and
. N. Craver. Nature, 200, 369 (1963).
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SUBSTITUTED 2,5-DIHYbRO-1,5-BENZOTHIAZEPIN-L(511 j-oN1s AND RELATED COMINTINDS
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3 {(CIL) NCHgNCHLCI1,0 114 Cally 212-214 KL Caal5ClLNO .S 45 120 27
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7 (CH)LN(Collsgs Cll=CHCII;  95-100 (S CogHagy N Og=t R G5 205
b (CH O NCIHNCL CH=:CIHCl. 176-178 49 CanH5ClLN;03: 22 17 201
o 11 (CI2)eN(Cl). 1 271-273 w7 CoHaCINLOR 10.2 IS.D I~
10 11 {CH4)sN(CsH;). 1 213-215 60 CuHy:CIN.OS 12.7 2305 1.0
11 11 {CH.)N (CHa).s 1 280-282 S0 CupHsCINLOR 19.8 380 1.9
12 11 (CH)sNCHNCII 1 265-267 11 (5 CLN,O8 25 45 1.N
L5 1T (CHy)N(CH). 0 201-208 83 CisHuCINLO8 17.5 15 24
14 I (CH2)N(Culli) 0 191193 22 Cuol1y;CIN,ON 2408 43 1.7
15 1T (CHyhaNCILO? 0 130135 8% CaolTsCINLOLS - HLO¢ >50 k
16 111 (CHy)N(CH; () 206-208 K5 ChallsCINLOR 25 Dh 2.2
17 IV (CH).N(CH;y). ClH; 182--184 $0 Gy CINLOR 19 R 1.2
1S IV (CIHL)N(CH CH; 143145 74 CuHuCINLOS 30 k
19 IV (CHs)N(CHj). C.H; 179181 B CuHy:CIN,OR 25 215 0.8
20 IV (CHu)N(CHy CH=CIHCll; 154-156 46 CHuCINLOS 23 40 1.7

« Crystallization solvents: EE(OH, 1-3 and 9-11; MeCN, 8, 13, 14, 16, 17, aud 19; i-PrOIl, 5, 6, aud 18; butanone, 4 and 20; EtO11-
etlier, 7; MeOII, 12; and 0, 15. * These vields are the result of a single experiment. The alkvlations were carried out in toluene
nsing NaNIH, aud the basically substituted alkyl bromides (6 at roomn temperature for 20 hr, 8 and 12 at 110° for 1 hr, 9 at H0-70°
for 5 Iy, aud 11 at 110° for 3 hr) or the correspouding chlorides (7 at 60-70° for 3 hr, aud 10 and 17-20 at 110° for 3-5 hr). Iu the
caxe of 5, the alkylation with epibromohydrin was earried out at 33-40° for 6 hr aud the resultiug intermediaie was heated with excess
N-methylpiperazine for 8 hr. ¢ Referentce compounds (EDs, for antimuricide aud rotarod and rotarod/antininricide ratio): I (R7 =
Cilly), R = (CHL)LN(CHy). (15,382, 2.1), R = (CH)N(CHg ) (19,35, 1.8), and R = (CH.),NC,HNCH,? (13, 44, 3.4). ¢ NC.H:N =
piperazino nud NCyH;O = morplolino. ¢ Dihydrocldoride. ¥ Anal. €, H. ¢ Oxalic acid salt. Anal. C, II, N. *Citric acid salt.
Anal. C, H, N, 8. Prior to conversioni to the citrate, the free base was distilled at 175-180° (0.3 mm). . Anal. (CullyN08) N, S,
“Base mp 125-127° (front hexaue). Anal. N. 7Product was previously crystallized from «PrOH as a solvate, mp 114-118°, ‘Thix
macerial was obtained by evaporation of a 109, aqueous solution of the solvate to dryness under reduced pressure.  * Compound was not
evalunted. 7 All compounds except 6 and 7 were analyzed for Cl, N unless otherwise noted.

blocked the instinetive response of the animal to kill
niee,” In was administered to rats showing this killing
response and was found to block this action at noude-
bilitating doses” Other uantidepressants, such
Iipramine and amitriptyline, and d-amphetamine pro-
duced the sane inhibitory action.®  Because depressant
compounds would be expected to decrease or inhibit
the killing response by impairing the mobility of the rat.
the depressant effect of these compounds was measwred
in the rat using the rotarod procedure® and the ratio
of the effective dose inn the rotarod test to the effective
dose inhibiting the mouse-killing response (antimuri-
cide) was determined. A ratio significantly greater
thau 1.0 indicates a selective antimuricide responsc,
whereas s ratio of less than one indieates a nonspecific
antimuricide effect due to depressant activity. These
test procedures were used for screening a series of po-
tential antidepressants for candidate compounds for fur-
ther pharmacological evaluation.  The results of these
tests are included in Table . Two of these products,
9 and 10, were slightly more active than Ia in the anti-
muricide test.  Lach of the optical isomers of Ia (1 and

as

61 1N Iarhy, Bedoedowy (leideny, 10, 81 1050,

(T 7. Horvevitz, Po WL Rasozzine, and R O Leal, Lide Sei, 4,
16T

8y 7. P Norevies, 1oL Tiala, 2L Wil L0 L Fanke, and R. O Leas,
Intern. . Newrophuaemagol., 8, 405 {1966).
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2) had essentially the sanme antimurieide activity and
toxicity ax the racemic nixture.

Because of their struetural similarity to the serotonin
mhibitor,  2-(3-dimethylaminopropylthio)cinunani-
lide,” 17--20 were tested by the isolated rat uterus pro-
cedure. Tach of the four compounds exhibited anti-
scrotontnt activity but they were less active than the
ahove veference material.

Experimental Section

Melting point= ave carrected. Optical rotations were measured
o 14 aqueons solutions using a Perkin-Elmer 141 polarimeter.
The infrared specira of all of these compounds were i1 agreentent
with the assigned structures. Where analyses are indicated
nuly by symbols of the elements analytical results obtaiied
for those elements were within £=0.4¢, of the theoretical value~.

Resolution of Thiazesim (Ia).-—A solutiou of 326 g (1.0 mole)
of the free base of Ia! in 600 ml of MeOH was treated with a
solution of 150.0 g (1.0 mole) of (+)-tartarie acid in 600 ml of
MeOH. Afier cooling the mixture for several days, the crystal-
line product was filtered and dried in a desiccator to give 340.0
g of material, [«]%p +16°. Concentration of the filtrate gave
120.0 g of material, [w]%n —82° By repeated ervstallizations

alp 1 Krapeho, o Ro Spdoamiller, Co 8 Toek, ot 10 Fried, /. Ved.
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of these solids from: water (2 ml/g at 67°), from which the (—)-
base (4 )-tartrate crystallized as a hydrate, there was obtained
199 g of product, [a]®D —312°. The latter was converted to
the HCI salt (138 g) and purified by crystallization from 1.6 1.
of EtOH to give 126 g of 2 as a colorless material, [«]®Dp —446°.

After evaporation of the aqueous mother liquors at reduced
pressure and trituration of the residues with EtOH, there was
obtained 192.5 g of the {4+ )-base (+ )-tartrate. This material
was crystallized from 3.1 1. of MeOH to give 154 g of product,
[«)%®Dp 4-340°. The latter was converted to the HCI salt (117 g)
and purified by crystallization from 1.4 1. of EtOH to give 106
g of 1 as a colorless material, [«]%D +-449°.

5-(3-Chloropropyl)-2.3-dihydro- 2- phenyl- 1,5- benzothiazepin-
4(5H)-one.—To a solution of K (8.0 g, 0.2 g-atom) in 500 ml of
liquid NH; was added 55.0 g (0.22 mole) of finely divided 2,3-
dihydro-2-phenyl-1,5-benzothiazepin-4(5H)-one.* The resulting
pale vellow slurry was stirred for 1 hr aud treated with 40.0 g
(0.25 mole) of 1-bromo-3-chloropropatie. This mixture was
stirred for 3 hr in the cooling bath and the solvent was allowed
to evaporate. The residue was triturated with ether and filtered
from the solid (34 g; after trinration with H.O, the recovered
startitig material weighed 12.0 g, mp 176-178°). The filtrate
was concentrated under reduced pressure and the residue (64 g)
crystallized from 20 ml of -PrOH to give 30 g (549, based on
recovered starting material) of colorless product, mp 95-98°.
The analytical sample, mp 102-104°, was recrystallized from i-
PrOH. Anal. (CisHiCINOS) Cl, N.

Conversion of this material to the corresponding lodo aualog,
followed by treatment with 1-(2-hydroxyethyl)- and 1-(o-
methoxypheuyl)piperazine in the usual manner gave 3 and 4
of Table I.

Alkylation of the above nucleus with 3-dimethylaminopropyl
bromide using LiNH, in liquid NH; in the above manner
gave 3-(3-dimethylaminopropyl)-2,3-dihydro-2-phenyl-1,5-benzo-
thiazepin-4(5H)-one as the only reaction product. The HCI
salt melted at 204-206° (from MeCN). In our previous prepara-
tion® we obtained this material melting at 127-129° (from buta-
nonte). After recrystallization of the latter produet from MeCN,
it melted at 204-206°.

2.3-Dihydro-2-propenyl-1.5-benzothiazepin - 4(5H)-one.—A
mixture of 250.0 g (2.0 moles) of 2-aminobenzenethiol, 224.0 g
(2.0 moles) of sorbic acid, 50 ml of DMF, and 1 1. of PhMe was
stirred and refluxed for 12 hr (about 24 ml of H,O was collected
during this period). About 700 ml of solvent was then distilled,
and the residue was cooled and washed (cold H,O, dilute HCI,
H;0). The organic phase was dried (MgSO,;) and concentrated
under reduced pressure, and the residue (398 g) was digested
with 500 ml of hot hexane and cooled. The semisolid was then
crystallized from 300 ml of (-Pr).0 to give 118 g of pale yellow
product. Subsequent crystallizations from MeCN and from
-PrOH gave 71.0 g (169;) of nearly colorless product: mp
141-142°; Ao 3.35, 5.99 p. Anal. (CL.H;;NOS) N, S.

2-{ [a=(Nitromethyl)benzyl]thio} benzoic Acid.—A mixture of
100 g (0.66 mole) of thiosalieylic aecid, 100 g (0.66 mole) of 8-ni-
trostyrene, and 150 ml of EtOH was heated and the resulting
solution refhixed for 3 hr. The hot solution was diluted with 15
ml of HyO and cooled, and the crystalline product was washed
with cold 959, EtOH to give 167.7 g (849) of colorless material,
mp 150-152°. Anal. (CisHpisNOS) N, S.

Methyl 2-{ [«=(Nitromethyl)benzyl]thio} benzoate.—A suspen-
sion of 167.7 g (0.55 mole) of the above acid, 300 ml of CHCl,,
and 300 ml of SOCI, was refluxed for 3 hr. The bulk of the vola-
tile material was distilled, and the remainder was removed under
reduced pressure leaving 176.1 g of the intermediate acid chloride
as a pale vellow solid, mp 89-91°. This material was heated with
600 ml of MeOH and the resultinig solution was refluxed for 6 hr
and cooled to give 162.8 g (939;) of colorless product, mp 100-
102°. dnal. (CisHENOS) N, S,

Methyl 2-{ [x-(Aminomethyl)benzyl]thio} benzoate.—A mix-
ture of 130.0 g (0.41 mole) of the above material, 350 g (1.5
moles) of SuCls-211,0, 1 1. of MeOH, and 350 ml of AcOH was
stirred and refluxed for 3 hr. The reaction mixture was then
partly concentrated (500 ml ecollected), cooled, and treated por-
tionwise with a cold solution of 700 g of K.CO; in 1 L of H,O.
Ether (600 ml) and CHCI; (200 ml) were added and the mixture
wils <linken. The layers were separated and the aqueous phase
was extracted twice with the same Et;O0-CHCI; mixture. The
organic phases were combined and dried (MgSOs) and the
solvents were removed nnder reduced pressure to give 110 g
of residue. The latter was dissolved in 700 ml of ether (small
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quantity of insoluble oil was discarded) and treated with 300
ml of ether containing an equivalent quantity of HCI to give
an oil. Trituration of this oil with fresh ether and removal of
the remaining solvent under reduced pressure gave 98.5 g of the
hydrochloride as a foamlike solid. A suspension of this material
in 500 ml of ether was treated with a solution of 45 g of K.CO;
in 80 ml of H,O to give 83.7 g (719,) of base. This material
gave a crystalline salt with oxalic acid, mp 153-155° (from
MeCN). Anal. (CisH1sNOgS) N, 8; neut equiv: caled, 189;
found, 190.

3.4-Dihydro-2-phenyl-2H-1 4-benzothiazepin-5-one.—Tlie
above amine (68.6 g, 0.24 mole) was heated at 130-180° for 1 hr,
5 g of MeOH being collected duriug this period. The residue
was rapidly distilled [bp 190-240° (0.2-0.5 mm)] and the syrupy
orange distillate (50.4 g) was digested with 70 ml of -PrOH to
give 31.3 g of pale vellow produect, mp 180-183°. After crystal-
lization from 330 ml of MeCN, the colorless product weighed
28.2 g (469); mp 186-188°; A[9r13.25, 5.95, 6.35 u. Anal
(CisH;3NOS) N, S.

N-Benzylidene-4-(2-aminoethyl)morpholine.—A mixture of
68.0 g (0.64 mole) of PhCHO, 83.5 g (0.64 mole) of 4-(2-amiuo-
ethyl)morpholine, and 150 ml of PhH was stirred and refluxed for
2 hr, 11 ml of H,O being collected during this period. The sol-
vent was distilled and the residue was fractionated to give 135.3
g (979) of a pale yellow liquid, bp 118-123° (0.1 mm). Anal.
(CrsHisN20) N,

Interaction of equivalent quautities of PhCHO aund 3-amiuo-
propanol gave a 939 yield of N-benzylidene-3-aminopropariol.
bp 127-128° (2 mm). Adnal (CcHisNO) N.

The bengylidene derivatives of dimethyl- and diethylamiuo-
ethylamines! were prepared in the same mauuer.

2 3-Dihydro-3-(morpholinoethyl)-2-phenyl-4H-1.3-benzothia-
zin-4-one.—A solution of 80.0 g (0.36 mole) of the above mor-
pholine in 150 ml of xylene was added to a suspeusion of 36.0
g (0.35 mole) of thiosalicylic acid in 200 nil of xylene and the
mixture was stirred and refluxed for 2 hr, 5.5 ml of H,O being
collected during this period. The mixture was cooled, diluted
with 500 ml of CHCl;, washed (H.0, 55 NaHCOj;), and dried
(MgS0,). The solvent was evaporated aud the residue was
triturated with 200 ml of hexane to give 112.6 g of product.
After crystallization from 300 ml of ¢-PrOH, the nearly colorless
material weighed 108.3 g (87%), mp 131-133°, A% 6.10 u.
Anal. (CoHxN:20,8) N, The HCI salt of this material is 15.

The preparation of 13, [bp 180-185° (0.2 mm)] was carried
out in a similar manner. In the case of 14, methyl thiosalicylate
and the imine were heated at 175-180° for 1 hr and the free
base then distilled at 175-185° (0.2 mm). The latter was purified
as a citrate salt, mp 175-177° {from MeCXN), and then converted
to the HCI salt (14).

2 .3-Dihydro-3-(3-hydroxypropyl)-2-phenyl-4H-1.3-benzothia-
zin-4-one.—A mixture of equivalent quantities of N-benzyli-
dene-3-aminopropanol, thiosalieylic acid, and xyletie was refluxed
for 3 hr aud diluted with CHCl;, and the product was isolated
as described above to give 539, vield of colorless material: mp
125-127° (from MeCN); N 2.94, 6.20 . Anal. (CrHpNOSS)
N, S

3-(3-Chloropropyl)-2,3-dihydro-2-phenyl-4H-1,3-benzothiazin-
4-one.—The above material was added to a solution of SOCl; in
CHC]; and refluxed for 3 hr, and the solvent was evaporated
under reduced pressure. The residue was triturated with hexane
to give a 969, yield of product, mp 134-136°. The analytical
sample was crystallized from MeCN; mp 134-136°. Anal
(CirHigCINOS) Cl.  This material was treated with Nal and
HN(CHj), to give 16.

2’-(Benzylthio)propionanilide.—A mixture of 49.0 g (0.18 mole)
of 2-(benzylthio)aniline!! and 80 ml of propiouic anhydride was
refluxed for 10 min. The propiouic acid aud excess anhyvdride
were removed under reduced pressure and the residue was frac-
tionated to give 60.0 g (779%) of nearly colorless liquid, bp 180-
183° (0.2 mm). Anal. (CsHi:NOS) N, 8.

The acetyl derivative of 2-(benzylthio)aniline'® was also
prepared in the above manner. A small quautity of the diacetyl
compound was isolated from the reaction, mp 88-90° (from /-
PI‘QO). Anal. (CUH”NOgs) Cy H, N.

(10) A. R. Surrey, J. Am. Chem. Soc., 71, 3105 (1949).

(11) A. Sieglitz and H. Kocli, Ber.. 88, 78 (1925). We obtained this ma-
terial by alkylation of the sodium salt of 2-aminobenzenethiol with benzyl
chloride in +-PrOH.
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2’-(Benzylthio)cinnamanilide.—-A soluiion of 64.3 g (0.30
mole) of 2-(benzylthio)aniline!! and 30.3 g (0.30 mole) of EtyN
in 100 mi of CIICl; was added dropwise to a eold solutinn (10-
20°) of 50.0 g (0.3 mole) of ciitnamoy! chloride it 300 ml of CHC,.
Thix mixture was refluxed {for 1 hr, cooled, washed with H.O (100
ml) (five times), and dried (MgSO,).  After evaporation of the
solvent the residne was (riturated with 300 ml of hexaue (o give
06.2 g of material, uip 139-142°, Following crvstallization from

Vol. 11

420 ml of MeCN, the nearly colorless material weighed 90.5 g
(87¢0), mp 141-143°. Anal. (CoHpNOS) N, S
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3-(p-Chlorophenyl)-3-methylrhodanine (1) was re-
ported to exhibit antimalarial activity in preliminary
sereening against Plasinodium berghet i mice.? There-
fore, an authentic sample of T and several related com-

pounds (Table I) were synthesized for antimalarial
evaluation.

The majority of the rhodanines were prepared by the
method of Brown and co-workers® (method A). A
substituted aniline was converted to the corresponding
arvidithiocarbanilic acid salt by treatment with am-
monium hvdroxide and carbon disulfide. Subsequent
reaction with the required a-haloacetic or propionie
actd 111 hase, followed by acidifieation and brief heating,
gave the desired rhodanines.  The method failed with
o- and p-nitroaniline, o-bromoaniline, and o- and -
trifluoromethylaniline.  However, the a,q,e-trifluoro-
m-tolvlrhodanines (911, Table I) were obtained by
using sodium hydride in tetrahydrofuran in place of
ammoniun hyvdroxide m the formation of the dithio-
carbanilic acid (method ).  The sodium hydride
procedure  was unsuccessful  with  o-trifluoromethyl-
aniline.  3-Phenylks-methyvirhodanine (8, Table I) was
prepared by the condensation of thiolactic acid and
phenyl isothioeyanate in ethanol (method B).*+ An
aftewtpt to extend this method to m-fluorophenyl

(1) This investiga(ion was snpporred by 17 8. Army Medical Researcl
ami Developmene Command Cantract D A-49-193-2M 12754,

21 1vivace comnutiieation, Walter Reed Army Institute of Research,

0 L) Direans, Co KL Rraslsher, 10 CL Morgan, M. Tetenbamu, and 1
Wibler, Jr., . Am. Chem. See., 78, 384 (10361,

oy X0 R Andresseh mnl N Zipser, Uopadsh., 25, 150 (11045

isothiocyanate yielded only the ethyl cster of sn-
fluorophenylthiocarbanilic acid, and this procedure wits
not examined further.

Discrepancy was noted between the melting points
we obtained and those reported® for 13-15 and 17,
although the microanalytical results were in agreement
with the structures proposed. Comparisou of the
ir, uv, and nmr spectra of these materials with those
of 6 which was prepared similarly and whose melting
point agrees with the literature’ value confirms their
basie structural similarity. The difference in the melt-
ing points remains unexplained.

The 3-phenylrhodanine derivatives (Table I) werc
initially administered subcutaneously in a single dose
to mice infected with P. berghei.®” Noue of the com-
pounds caused a sighificant prolongation of the mean
survival time of mice even at the highest dose level
emploved, namely 640 mg/kg. However, when rep-
resentative compaunds (1, 3, 7, 12, 17) were adminis-
tered in the diet for 6 days to mice infected with another
strain of . bergher in daily doses rangiug from 87 ta
354 mg/kg, a significant reduction i parasiteinin
(63--9997) was noted among each treated group.’
Tt can thus be concluded that certain phenylrhodanine
derivatives exhibit weuk, but demonstrable. anti-
malarial properties.

Representative phenylrhodanine  derivatives  were
also tested agalnst other parasites in mice inchuding
Syphacia obvelata, Nematospiroides dubius, Hynwenolepis
nana, Trypanosoma cruzt, and Schistosoma mansent, and
ngainst the bacteria Staphylococcus aureus (UC-76),
Pscudononas aeruginosa (No 28), Mycobacteriwin tuber-
culosis  (HgRv), Escheichia coli (Vogel), DProfeus
mirabilts (MGH-1), Salmaorella typhimuwriwin (V-31),
and Shigelle sonnei (C-10) dn vitro.  Among them, 12
was active against V. dubius in mice when administereil
 a poorly tolerated regimen of 125 mg/kg daily by
gavage for 2 davs followed by 68 mg/kg datly by drug
diet for 6 davs. Ta eiirg compounds 1 and 4 were active
against S, yphimuctwn (V-31) at a coneentration ot
20 pg/ml, while 8 was active against E. coli (Vogel) at
the same concentration.
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