
Notes 

3-l'heiiy Irhodanines as Potential 
Antimalarial Agents' 

:~- (p-C~hlc~ropt ie i i~ l ) -~~-~ic t l iy l r l i~~d~i i i i i i e  (1) I\ a,z rv- 
ported to exhibit aritirnalarial activity in preliminary 
bcrcening :gainst Plasi/ioclzurli berghei  in mice.2 Thew- 
fore, :III authentic sample of I and sevcxr:il related coni- 
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 anal^ S e d l o  

C, €1, N, S 
C, H, N, S 
C, IT, N, 8 
c, H, N, s 
C, I r ,  s, s 
c, H, s, s 
C, H, S,  s' 
C, H, S 
C, H, S 
C, H, ?j 

C, H, X 
C, H, S 
C, H, X, S 
C, H, N, S 
C, H, S, S 
C, H, N, S 
C, H ,  N, S 

(2 Piirchascd from Eastman Kodak Co. J. L. Garraway, J .  Chem. Soc., 3733 (1961)) reports compoiind 1, mp 12>-127': 2, mp 1%- 
J. T. Bashour, I;. S. Patent 2,743,211 (l9.56), reports 107". 

mp 116-117". 
c Lit.5 nip 145' ( 5 ) ,  108" (6), 124' (13), 196" (14), 137' (15), 178" (17). 

e Lit.4 mp 118-119". 

Experimental S e ~ t i o n ~ ~ ~ ~  

3-Phenylrhodanines (Table I). Method A. 3-(p-Chloro- 
pheny1)rhodanine (l).-To a mixture of 30 ml of concentrated 
NH40H 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 a t  0" for 10 min and then allowed to  stand overnight a t  
room temperature. The solid p-chlorophenyldithiocarbanilic 
acid ammonium salt was collected, washed with ether, dried, 
and added to a cold soltition of 23.3 g (0.2 mole) of sodium chloro- 
acetate in 40 ml of H,O made just basic with anhydrous Tia,CO,. 
The mixtiire was allowed to come to room temperatiire and 
was h a t e d  with a Farm soliit,ion of 60 ml of concentrated HC1 
and 26 ml of H20.  This mixtiire was heated to 85-95' for 20 min 
and cooled. The solid which formed on cooling was collected and 
recrystallized from EtOH-H?O to give 3.3 g (77 , )  of 1. 

3-( Substituted Phenyl)-5-methylrhodanines.-To a mixture of 
30 ml of concentrated NH,OH and 18.9 g (0.24 mole) of CS2 
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 a t  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 HzO 
just, basic with 50% aqueous XaOH. The mixture was brought 
to room temperature and treated with a warm solution of 66 
ml of concentrated HC1 and 26 ml of H20. The resulting mixture 
was heated to 85-95" for 20 min to 1 hr and cooled. The solid 
which formed on cooliiig was collected and recrystallized from 
EtOH, except for 16 and 17 which were recrystallized from C6H6- 
petroleiim ether (bp 30-60°), to give the pure 3-(substituted 
phenyl)-j-methylrhodanines in 10-65% yields. 

3-Phenyl-5-methylrhodanine.-.4 mixture of 10.6 
g (0.1 mole) of thiolactic acid and 13.5 g (0.1 mole) of phenyl- 

Method B. 

(!?) Melting points (ci,rrecteiI) vpre taken in open capillary tubes in a 
Thomas-Hoover caBillary melting point apparatus. 

( I O )  \\-here analyses are indicated only b y  syrnbols of the  elements, 
analyticai results obtained for those elements were within 10.4c70 of t h e  
theoretical values. 

isothiocyanate in EtOH was heated under reflux for 12 hr. The 
solvent was removed in vacuo and the solid residue Fas recrystal- 
lized twice from EtOH to give 3.5 g (16%) of 3-phenyl-5-methyl- 
rhodanine,4 mp 117-119'. 

m-Fluorophenylthiocarbanilic Acid Ethyl Ester.11-A mixture 
of 10.6 g (0.1 mole) of thiolactic acid and 15.3 g (0.1 mole) of 
m-fliiorophenyl isothiocyanate in 170 ml of EtOH was heated 
under reflux for 21 hr and cooled. Excess EtOH was removed 
in V U C Z ~ O  and the solid residue was recrystallized from EtOH-H,O 
to give 9.3 g (47%) of the ester, mp 81-82" (lit." mp 81-82'). 
Anal. (CJIloFXOS) C, H, N, S. I r  and nmr spectra also confirm 
this struct,ure. 

Method C. 3-(4-Bromo-~~,a,a-trifluoro-m - tolyl) -5  -methyl- 
rhodanine (9).-To a solution of 4.8 g (0.06 mole) of CS2 and 
12.0 g (0.05 mole) of .5-amino-2-bromobenzotrifluoride in 100 ml 
of T H F  was added slowly at  room temperature 2.4 g (0.05 mole of 
a 50yQ suspension in mineral oil) of NaH. The mixtiire 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, and added at  0" to an aqiieoris 
solution of 7.7 g (0.05 mole) of a-bromopropionic acid and 9 ml 
of H20 made jiist basic with 50% aqrieoiis IL'aOH. 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 HC1. This 
mixture was heated under reflux for 1 hr and cooled. The solid 
formed was filtered and recrystallized from EtOH-H20 to give 
2.3 g (12%) of 9. 
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