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2’-(Benzylthio)cinnamanilide.—-A soluilon of 64.5 g (0.30
mole) of 2-(benzylthio)aniline'* and 30.3 g (0.30 mole) of Ft;N
in 100 ml of ClICL was added dropwise to a cold solution (10-
20°) of 50.0 g (0.3 mole) of ciunamoy! chloride in 300 ml of CHCL,.
This mixture was refluxed for 1 hr, cooled, washed with H.O (100
ml) (five times), and dried (MgS0y).  After evaporation of 1he
solveut the residue wix triturated with 300 ml of hexune to give
06.2 g of matervial, mp 139-142°. Following ervstallizanion from

Vol.

420 ml of MeCN, the nearly enlorless matertal weighed D05 g
(87C:), mp 141-143°. .Anal. (CuHpNOS) N,

>,
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3-(p-Chlorophenyl)-3-methylrhodanine (1) was re-
ported to exhibit antimalarial activity in preliminary
sereening against Plasinodiwm berghei i1 mice.? There-
fore, an authentic sample of 1 and several related com-

H : <

pounds (Table 1) were synthesized for antimalarial
evaluation.

The mujority of the rhodanines were prepared by the
method of Brown and co-workers® (method A). A
substituted aniline was converted to the corresponding
arvidithioearbanilie ueid salt by treatment with am-
monium hydroxide and earbon disulfide.  Subsequent
reaction with the required a-haloacetic or propionic
acid in base, followed by acidification and brief heating,
vave the desired rhodanines. The method failed with
a- and p-mtroaniline, e-bromoaniline, aud o- and -
tl'iﬂuummeth\' aniline. However, the «,q,a-trifluoro-
m-tolvirhodanines (9-11, Table 1) were obtained by
uamg mdmm hydride in tetrahydrofuran in place of
ammoninn hydroxide in the formation of the dithio-
carbaniliec aeid (method €).  The sodium hydride
procedure  was  unsuccessful  with  o-trifluoromethyl-
aniline,  3-Phenyl-5-methyvirhodanine (8, Table I) was
prepared by the condensation of thiolactic acid and
phenyl isothiveyanate in ethanol (method B).* An
attempt to extend this method to m-fluorophenyl

(1} This investigation was supporsed hy U, 8. Army Medical Researcl:
and Develupment Command Contract D A-18-193-M D-2¢54,

(21 Privade commmunication, Waher Reed Army lnstitnte of Researels,

¢4 1L 0L Brown, Co KL Rradshber, 17, € Morgan, M. Tetenbasi, ainl 1.
Wilder, Jr., J. Adm. Chem. Soc., T8, 384 (1950,

1 =0 R. Andreascl amd N, Zipser, Mopal<h., 25, 159 (10015,

isothiocyanate vielded only the ethyl ester of -
fluorophenylthiocarbauilic aeid, and this procednre wus
not examined further.

Discrepancy wus noted between the melting ponits
we obtained and those reported® for 13-15 and 17,
although the microanalytical results were in agreement
with the structures proposed. Comparison 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 Iliterature® value confirms their
basie structural similarity. The difference in the melt-
g points remains unexplained.

The 3-phenylrhodanine derivatives (Tubc I) were
initially administered subeutaneously in a single dose
to mice infected with P. berghei.*” None of the com-
pounds eaused a significant prolongation of the mean
survival time of mice even at the highest dose level
emploved, namely 640 mg/kg. However, when rep-
resentative compounds (1, 3, 7, 12, 17) were adminis-
tered in the diet for 6 days to mice infected with another
strain of . berghet in daily doses ranging from S7 {o
‘%")4 mg/kg, a significant reduction in  parasiteniia

63-999%) was noted wamong each treated group.®
It can thus be coneluded that certain phenylrhodanine

derivatives exhibit weak, but demonstrable, aunti-
malarial properties,
Representative phenylrhodanine derivatives were

alzo tested agalnst other parasites in miice ineluding
Syphacia obvelata, Nenatospiroides dubius, Hymenolepis
nana, Trypancsoma cruzt, and Schistosoma mansoni, and
against the bacteria Staphylococcus aureus (UC-76),
Pscudomonas aeruginosa (No 28), Mycobactervwm tuber-
culosis  (HgBv),  Escherichia  colt (Vogel),  DProfens
mirabtlis (MGH-1), Salmonella typhimuriwine (V-31),
and Shigella sonnei (C-10) n witro.  Anong them, 12
was active against N, dubius in mice when udmunatow(l
m a p(‘)()l'l\' tolerated regimen of 125 mg/kg daily by
gavage for 2 davs followed by 68 mg/kg daily by drug
diet for 6 dayvs. T rdire compounds 1 and 4 were aetive
against S, {yphimuwstwn (V-31) at a concentration of
20 pg/ml, while 83 was active against £, coli (Vogel) a
the same concentration.

(5) 13, K. Raval and J. J. Trivedi, J. Indian Chem. Soc., 89, 53 (1962).

(6) Tlhe initial antimalarial screening was carried out by Dr, Leo Rane
of the University of Miami, and test results were supplied through the cour-
(esy of Dr. David P. Jacubss of the Walter Reed Armmy Institiste of Research.

1Ty Far a dessription of the test method, see T. 8, Osleve, Po B Russell,
sisd 1L, Rave, J. Wed. Chem., 10, 431 (1067).

(8) Relected cotspunnds were kindly pvalaated by driog Jdiel agasnsst
Phaangdaim lerghe! in ice by Dr. Pant 15 Thompson aml co-workers, Be-
search Lalwatories, Varke, Davis aned Co., Apn Arbor, Micl.
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PrerararioN oF 3-PHENYLRUODANINES

H S
O 3
% %X
] 4

Yield
purified,

No. X R Method o Mp, °C Formula Analysest?
1 4-Cl H A 7 124-125" CyH(CINOS, C,H,N, S
2 )5l H a 193-195% C,H,NOS, C,H, N, 8
3 3,4-Cl, CH, A 10 149-150 CioH:CLNOS, C,HI,N, 8
4 3-Br CH; A 6 98-100 C,H:BrNOS, C,HO,N, 8
5 4-Br CIT; A 26 149-151¢ CpH:BrNOS, C,ILN, 8
6 3-Cl CH; A 48 105-107¢ C,HsCINOS, C,H, N, 8
7 4-Cl CHs A 55 120-1224 Ci H;CINOS, C,H N, 8
8 I CH; B 16 117-119¢ C,HNOS, C,H, XN
9 3-CFs, 4-Br CH;, C 12 204-206 CLH;BrF;NOS, C,H N

10 3-CF;, 4-Cl CH; C 34 167-169 CLH:CIF;NOS, C,H, N

11 3-CF; CH;, C 29 109-111 CuHFsNOS, ¢ H N

12 4-CF, CH;, A 48 136-137 CnH;FsNOS, C,H N

13 3-CH;, CH;, A 64 99-100° C,HuNOS, C,H, N, B

14 4-CH; CH;, A 31 96-97°¢ C,H,NOS; C,H N, S8

15 2-0CH; CH; A 57 118-120¢ CuLHLNOS, C,H,N,8

16 3-0CH; CH;, A 30 131-133 CnHLNOS, C, H,N,S

17 4-OCH;, CH; A 33 130-132¢ CLH,NO,S; C,H,N,8

= Purchased from Eastman Kodak Co. ? J. L. Garraway, J. Chem. Soc., 3733 (1961), reports compound 1, mp 125-127°; 2, mp 195-

197°.

mp 116-117°. e Lit. mp 118-119°.

Experimental Section®.10

3-Phenylrhodanines (Table I). Method A. 3-(p-Chloro-
phenylrhodanine (1),—To a mixture of 30 ml of concentrated
NH,OH and 18.9 g (0.24 mole) of CS; cooled to 0° was added
slowly 25.5 g (0.2 mole) of p-chloroaniline. The mixture was
stirred at 0° for 10 min and then allowed to stand overnight at
room temperature. The solid p-chlorophenyldithiocarbanilic
acid ammoninm salt was collected, washed with ether, dried,
and added to a cold solution of 23.3 g (0.2 mole) of sodium chloro-
acetate in 40 ml of HyO made just basic with anhydrous Na,CO;.
The mixture was allowed to come to room temperature and
was treated with a warm solution of 60 ml of concentrated HCI
and 26 ml of H,O. This mixture was heated to 85-95° for 20 min
and cooled. The solid which formed on cooling was collected and
recrystallized from EtOH-H,0 to give 3.3 g (7%) of 1.

3-(Substituted Phenyl)-5-methyirhodanines.—To a mixture of
30 ml of concentrated NH,OH and 18.9 g (0.24 mole) of CS,
cooled to 0° was added 0.2 mole of a substituted aniline. The
mixture was stirred at 0° for 15-40 min and allowed to stand
overnight at room temperature. The solid (substituted phenyl)-
dithiocarbanilic acid ammonium salt was collected, washed with
ether (in a few cases the material was ether soluble and this
step was omitted), dried, and added at 10° to an aqueous solution
of sodium a-bromopropionate, prepared by making a solution
of 30.6 g (0.2 mole) of a-bromopropionic acid in 35 ml of H,O
just basic with 509, aqueous NaOH. The mixture was brought
to room temperature and treated with a warm solution of 66
ml of concentrated HCI and 26 ml of HyO. The resulting mixture
was heated to 85-95° for 20 min to 1 hr and cooled. The solid
which formed on cooling was collected and recrystallized from
EtOH, except for 16 and 17 which were recrystallized from CsHe—
petroleum ether (bp 30-60°), to give the pure 3-(substituted
phenyl)-5-methylrhodanines in 10-659 yields.

Method B. 3-Phenyl-5-methylrhodanine.—A mixture of 10.6
g (0.1 mole) of thiolactic acid and 13.5 g (0.1 mole) of phenyl-

(9) Melting points (correcter]) were taken in open capillary tubes in a
Thomas-Hoover capillary melting point apparatus.

(10) Where analyses are indicated only by symbols of the elements,
analytical results obtained for those elements were within £0.4% of the
theoretical values,

¢ Lit.5 mp 145° (5), 108° (6), 124° (13), 196° (14), 137° (15), 178° (17).

¢ J. T. Bashour, U, 8. Patent 2,743,211 (1936), reports

isothiocyanate in EtOH was heated under reflux for 12 hr. The
solvent was removed in vacuo and the solid residue was recrystal-
lized twice from EtOH to give 3.5 g (165%) of 3-phenyl-5-methyl-
rhodanine, mp 117-119°,

m-Fluorophenylthiocarbanilic Acid Ethyl Ester.)’—A mixture
of 10.6 g (0.1 mole) of thiolactic acid and 15.3 g (0.1 mole) of
m-fluorophenyl isothiocyanate in 170 ml of EtOH was heated
under reflux for 21 hr and cooled. Excess EtOH was removed
in vacuo and the solid residue was recrystallized from EtOH-H,O
to give 9.3 g (479) of the ester, mp 81-82° (lit.1! mp 81-82°).
Anal. (CoI1,,FNOS) C, H, N, S. Ir and nmr spectra also confirm
this structure.

Method C. 3-(4-Bromo-a,a,c-trifluoro-m - tolyl) -5 - methyl-
rhodanine (9).—To a solution of 4.8 g (0.06 mole) of CS; and
12.0 g (0.05 mole) of 5-amino-2-bromobenzotrifluoride in 100 ml
of THF was added slowly at room temperature 2.4 g (0.05 mole of
a 509 suspension in mineral oil) of NaH. The mixture was stirred
3 days at room temperature. The solid formed was filtered and
the filtrate was concentrated to obtain a second crop. The
solid was washed with ether, dried, aud added at 0° to an aqueous
solution of 7.7 g (0.05 mole) of a-bromopropionic acid and 9 ml
of H,O made just basic with 509 aqueous NaOH. The mixture
was allowed to warm gradually to room temperature, and to it
was added 7 ml of H,O and 16 ml of concentrated HCl. This
mixture was heated under reflux for 1 hr and cooled. The solid
formed was filtered and recrystallized from EtOH-H,O to give
2.3 g (129) of 9.
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(11) D. Goeckeritz and R. Pohlouddek-Fabini, Pharm. Zentralialle, 102,
685 (19635).



