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Treatment of 5-aralkylidene derivatives of rhodanine and of 3-phenyl-2,4thiazolidinedione with Grignard reagents does 
not affect the hetero-ring opening and only the double bond of the lateral chain of I V  and VI enters into reaction, yielding 
colorless products, believed to have structures like V and VII, respectively. Rhodanine and 3-phenyl-2,4-thiazolidinedione 
were proved to be stable when treated with phenylmagnesium bromide under similar conditions. 

When Va was treated with aqueous sodium hydroxide solution, a-mercapto-p,p-diphenylpropionic acid was obtained. 

Recently, it has been reported that 3-aryl-2,4- 
thiaxolidinediones, e . g . ,  3-phenyl-(Ia) and 3-(4- 
chloropht:iiyl)-2,4-thiaxolidinedione (Ib) , possess 
fungistatic activity.2 5-(l-Methylalkylideiie)-2,4- 
thiazolidtmediones (11) show antimicrobial activ- 
ity comparable to that  of the most potent of the 
corresponding rhodanine derivatives (111). 

The fungicidal action of several organic sulfur 
compounds may be attributed to  the presence of 
N-C-S linkage in I1 or I11 which is a character- 
istic of thiazole compounds. The latter compounds 
are known to possess considerable a c t i ~ i t y . ~  
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We now have prepared derivatives of 5-methyl- 

rhodaninej (V) and 5-methyl-3-phenyl-2,4-thiaxoli- 
dinedionej (VII) through the action of Grignard 
reagents on 5-aralkylidenerhodanones (IV) and 5- 

(1) For parts X and XI  cf. A. Mustafa and M. Kamel, 
J .  Am. Chem. SOC., 77, 5630 (1955); J .  Org. Chem., 22, 
157 (1957). respectively. 

(2) N. K. Sundholm and J. B. Skaptason, U. S. Patent 
2,510,725, June 6, 1950; Chem. Abstr., 44, 8045 (1950). 

(3) Cj. F. C. Brown, C. K. Bradsher, and S. W. Chilton, 
J. Org. Chem., 21, 1269 (1956). 
(4) &I. K. Rout, B. Padhi, and N. E(. Das, Nature, 173, 

516 (1954). 
(5) In view of the marked interest in many derivatives 

of t!hiazolitLone which proved to be useful as anaesthetics 
[A. R. Surrey, J .  Am. Chem. Soc., 71, 3354 (1949)], anti- 
convulsants [H. D. Troutman and L. RI. Long, J .  Am. 
Chem. Soc.. 70, 3436 (1948)l and amebacidal agents [A. R. 
Surrey and R. A. Cutler, J. Am. Chem. SOC., 76,578 (1954)], 
the presence of a thiazolidine moiety in penicillin, the fungi- 
toxic or bacteriotosic activity shown by many derivatives of 
rhodanines [H. K. Pujari and M. K. Rout, J .  Sci. I n d .  Res. 
( I n d i a ) ,  14B, 398 (1955)]; F. C. Brown and C. K. Bradsher, 
Suture,  168, 171 (1951); F. C. Brown, C. K. Bradsher, 
I<. C. Morgan, SI. Tetenbaum, and P. Wilder, J. &47t~. 
Chem. SOC., 78, 384 (1956), the fungicidal activity of these 
compounds has been determined and the results will be 
published dsewherr. 

aral kylidene-3-phenyl-2,d-thiaxolidenediones (TI) ~ 

respectively (cf. Scheme A and 73). 
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Va, R = R" = CBHs; R'  = H 
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The behavior of IV and VI toward organomag- 
nesium compounds simulates that  of 3-methyl-4- 
benzylideneisoxazolone6 (VIII) toward the action 
of phenylmagnesium bromide6 (cf. Scheme C). 
The isoxazolone ring in VIII is stable and only the 
double bond of the lateral chain enters into re- 
action. The stability of the 5-membered hetero- 
cyclic ring in IT' and T'I is in contrast to  the ready 
opening of the oxazolone ring in 2-phenyl-4- 
aralkylidene-2-oxazolin-5-ones (IX ; Scheme D'). 
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The structure of T-a, which is taken as ai1 example 
of compounds Va-e, is inferred from the fact that  
i t  is colorless, readily transformed by the action of 
aqueous sodium hydroxide ( l O ~ o )  into a colorless 
substance believed to  have structure Xa.* 

The structure of Xa is inferred from the fact 
that  i t  has an acidic character and when its solution 
in aqueous sodium hydroxide is allowed to  react 
with benzoyl chloride i t  gives the corresponding 
S-benzoyl derivati1.e (Xb). Furthermore, when its 
solution in absolute alcohol is allowed to react with 
ethyl iodide, it gives the corresponding thioether 
(Xc). Xa gives an intense blue color when its 
alcoholic solution is treated with an alcoholic 
ferric chloride solution. Treatment of the solution 
of Xa  in glacial acetic acid with hydrogen peroxide 
gives a sulfur-free compound, believed to be 
identical with XI.g 

(6) Cf. 1,. Panizzi, Gazz. chim. ital., 76, 44 (1916). 
(7) Cf. H. Pourrat, Bull. SOC. chim. France, 828 (1955); 

A. Mustafa and A. H. E. Harhash, J .  Org. Chem., 21,  575 
(1956); L. Horner and E. Lingnau, Ann., 591, 21 (1954). 

(8) Cf. the easy opening of the hetero-ring in 5-aralkyli- 
denerhodaniries by the action of aqueous sodium hydroxide 
[E. Campaigne and R. E. Cline, J .  Org. Chem., 21, 32 
(1956)l. 

(9) The elimination of the mercapto group is analogoils 
to the elimination of aromatic thiol from its adduct with 
w,p-dinitrostyrene by the action of hydrogen peroxide in 
acetic acid [A. Mustafa, -4. H. E. Harhash, and M. Kame], 
J .  Am. Cheni. SOC., 77, 3860 (1955)) 

XI  

Similarly, a colorless product is obtained by the 
action of alcoholic potassium hydroxide on T'IIa, 
which proved to  be identical with XI, obtained 
by the action of hydrogen peroxide on Xa  as de- 
scribed above. 

The finding that VIIb is obtained by the action 
of phenylmagnesium bromide on VIf and by the 
action of p-tolylmagnesium iodide on YIa may be 
taken in favor of the assigned structure for the 
Grignard products (cf. T'II). 

Both rhodanine and 3-phenyl-2,4-thiazolidine- 
dione (Ia),l0 the latter having less tendency for 
tautomerization, proved t o  be stable toward the 
action of phenylmagnesium bromide under similar 
conditions, thus showing the stability of the hetero- 
ring toward the action of Grignard reagents. The 
activity of the vinyl group in IV may be compared 
with the activity of the same group in 5-aralkyl- 
idene-3-p-tolylrhodanines (XII) and 5-benzyl- 
idene-2-p-chlorophenylimino-4-thiazolidone (XIII) 
toward the action of bromine" to  give 5-bromo-5- 
arylbromomethyl-S-p-t olylrhodanine and 5-bromo- 
5-arylbromomethy1-2-(p-chlorophenylimino~ -4-thi- 
azolidone, respectively. 
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EXPERIMENTAL 

Action of Grignard reagents on benzylidenerhodanine (IS-a), 
isopropylidenerhodanine (IVb), a-methylbenzylidenerhodaninc 
(IVc), and 6-aralkylidene-3-phenyl-2,l+-fhiazolidinediones 
iVIa-f). The following illustrates the procedure. To a Gri- 
gnard solution (prepared from 0.9 g. of magnesium and 9.0 
g. of bromobenzene in 50 ml. of drv ether) was added a solu- 
tion of 1 g. of each of IVa, IVb, IVc, VIa-f in d r r  benzene 
(50 ml.). After evaporation of the ether, the mixture was 
heated for 3 hr. on a steam bath. After standing overnight at  
25' it was poured slowlv into 100 ml. of saturated aqueous 
ammonium chloride solution to which 3 ml. of concentrated 
hvdrochloric acid was added, and extracted with ether. The 
ethereal laver &-as dried over anhvdrous sodium sulfate, 
filtered, and evaporated. The solidified residues, after wash- 
ing nith light petroleum12 in the case of ITa-c. and after 
washing with ethyl alcohol in the case of VIa-f. were crystal- 
lized from the appropriate solvents. 

(10) F. C. Broirn, C Ti. Bradsher, E. C Morgan, AT. 
Tetenbaum, and P. Kildrr, J .  A m .  Chem. S O C ,  78, 384 
(1956). 

(11) Cf. H. K. Pnjari and If I< Rout, .I S o  I t r d .  Res 
( I n d i a ) ,  14B, 398 (1955). 

(12) Light petroleum is the fraction boiling at 40-60" 
and petroleum ether at  60-100"; the boiling r:mges of other 
fractions are specified. 
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The Grignard products listed in Table I were prepared 
similarly. Whereas Va-e are soluble in aqueoup sodium hy- 
droxide solution, VIIa-1 are almost insoluble in the same 
reagent. The reaction products give no color with alcoholic 
ferric chloride and are generally soluble in hot benzene 
and/or alcohol, but are difficultly soluble in light petroleum. 

Action of aqueous sodzum hydroxade solution on Va. Two 
grams of Va and 20 ml. of aqueous sodium hydroxide solu- 
tion (10%)) were heated on a steam bath for 0.5 hr. until 
all the solid was dissolved. The reaction mixture was cooled, 
poured onto crushed ice, and solidified with dilute hydro- 
chloric acid. The solid, so obtained, was filtered o f f  and 
crystallized from aqueous ethvl alcohol (50%) as colorless 
crystals of Xa, m.p. 146"; vield, ca. 1.4 g 

Anal. Calcd. for ClaHl4O2S: C, 69.77; H, 5.43; S, 12.40. 
Found: C 69.73; H, 5.27; S, 12.35. 

Xa is readily soluble in ethvl alcohol, but difficultly soluble 
in cold water and dissolves in boiling water. It is soluble in 
aqueous sodium hvdroxide solution and in sodium carbonate 
solution; its alcoholic solution gives an intense blue color 
nith ferric chloride solution. 

Xeactioi, of Xa uith ( a )  Ethyl iodide. One gram of Xa wab 
dissolved in 10 ml. of ethvl alcohol, treated with 4 ml. of 
aqueous sodium hydroxide solution (1070) and with 3 ml. of 
freshly distilled ethvl iodide. The reaction mixture was 
refluxed on a water bath for 0.5 hr , set aside to  cool, and 
then poured into 100 ml. of cold water. It was filtered off 
and the filtrate was acidified with cold dilute hydrochloric 
acid. The solid, so obtained, was crystallized from petroleum 
ether as colorless crystals (ca. 0.9 g.), m.p. 136". 

Anal. Calcd. for C1,H1802S: C ,  71.33; H, 6.29; S, 11.19. 
Found: C, 71.49; H, 6.18; S, 10.54. 

Xb is sparinglv soluble in cold ethyl alcohol. It is soluble 
in aqueous sodium hydroxide solution and aqueous sodium 
carbonate solution and its alcoholic solution gives no color 
with ferric. chloride. 

( b )  Benzoyl chlorzrle. A solution of 1 g. of Xa in 10 ml. of 
aqueous sadium hydroxide solution was treated gradually 
with 2 ml. of henzoyl chloride. The reaction mixture was 
vigorouslv shaken for 20 min., then poured into 200 ml. of 
cold RTater and acidified with dilute hydrochloric acid. The 
solid, so olitained, was collected and crystallized from dilute 
ethyl alcohol as colorless crystals (ca. 0.61 g.), m.p. 178'. 

Anal Calcd. for C21HTsOaS: C, 72.93; H, 4.97; S; 8.84. 
Found: C, 73.09; H, 4.93; 8, 9.15. 

Xc is soluble in aqueous sodium hydroxide solution and 
aqueous Podium carbonate solution, and its alcoholic solu- 
tion gives no color with ferric chloride. 

( e )  Hydpogen peroxide A mixture of 0.5 p of Xa and 10 
ml. of glacial acetic acid and 2 ml. of hydrogen peroxide 

was kept aside at room temperature for two days. I t  was 
poured onto crushed ice and the solid, that separated, was 
collected and crystallized from dilute acetic acid as colorless 
crystals (ca. 0.23 g.), m.p. 155"; not depressed ni th  an 
authentic sample of XI.1a 

Anal. Calcd for ClsH1202: C ,  80.35; H, 5.31 Found: C, 
80.30; H, 5.25. 

XI  is soluble in ethyl alcohol, ether, and chloroform. I t  is 
easily soluble in aqueous sodium hydroxide and sodium 
carbonate solutions, gives no color with concentrated sul- 
furic acid and its alcoholic solution develops no color with 
ferric chloride. 

Action of potassium hydroxide solution on VIIa. Treatment 
of VIIa with an alcoholic potassium hydroxide solution 
(10%) as described in the case of Va and extending the 
heating period for 3 hr., gave, after acidification, an impure 
colorless substance having a wide range of melting point. 

The reaction was repeated using 0.5 g. of VIIIa and 20 ml. 
of an alcoholic potassium hydroxide solution (2Oy0) and was 
refluxed for 10 hr. The solid that separated during refluxing, 
was collected, dissolved in water and acidified with cold 
dilute hydrochloric acid. The solid, that separated, was 
crystallized from aqueous alcohol, as colorless crystals (ca. 
0.7 g.), m.p. 155' (not depressed when mixed with XI  pre- 
pared as above). 

Bnal. Calcd. for C15H1202: C, 80.35; H, 5.31. Found: C, 
80.30; H, 5 25. 

Action of potnssium permanganate on XI. A solution of 
0.5 g. of the reaction product, obtained as above by the 
action of potassium hydroxide solution on VIIa, in 30 ml 
was treated portionnise with 40 ml. of 5% aqueous potas- 
sium permanganate solution. The reaction mixture \\-as 
refluxed for 2 hr., cooled, and poured into ice cold water. 
It &'as extracted with ether, dried, and evaporated. A solu- 
tion of the oily residue in 4 ml. absolute alcohol was treated 
with a concentrated alcoholic solution of 2 4-dinitrophewl- 
hvdrazine containing few drops of hydrochloric acid. The 
reaction mixture was refluxed for 10 min. and the sepmated 
crystals, upon cooling, were collected and identified as benzo- 
phen0ne-2~4-dinitrophenylhydrazone (melting point and 
mixed melting point). 

Similar results were obtained when 0.5 g. of Xa was 
treated with potassium permanganate as described above. 

GIZA, CAIRO, EGYPT 

(13) Prepared after E. P. Icohler and C. Herit,age [ A m .  
Chem. J., 33, 21 (1905)l; E. P. Kohler and R. 11. Johnstin, 
.4m. Chem. J., 33,35 (1905). 


