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TABLE I1 
PROPERTIES OF COMPOUNDS PREPARED 

S 

0 N-R.1 
H O O C - C H ~ ~  )=N-N=cR,R~ 

Yield, -. Calcd, ?&-- --- round,  ' %- 
Compd Ri Rz Rd % M p ,  O C  Formula C H N S  C H N  

la CsHs CHa I I  80 248-249 CiaHlaNaOas 53.61  4 . 5 0  14.43 10 .98  5 3 . 8 2  4 . 7 6  14.16 

3' CsHs CHs p-CHsCsHa 88 219-220 CzoHisNaOaS 62.98  5 . 0 2  11 .02  8.38 62.96  5 . 2 4  10.73 
4 CeHs CHa p-CHaOCsHa 86 216-218 C?oHlsNsOaS 6 0 . 4 5  4 . 8 2  1 0 . 5 8  8 . 0 5  6 0 . 2 0  4 . 8 6  10.68 

CBHS CzHs H 81 228-229 CMHISNSOIS 5 5 . 0 8  4 . 4 5  1 3 . i 7  10 .48  55 .30  4 . 7 7  13.92 
6 CsH6 CzHs p-CHaCsH4 82 179 CmHnNaOaS 62.65  5 . 5 2  10 .96  8 . 4 3  62 8 i  5 . 4 9  10 .45  
7 ~ - ( C H ~ ) ? N C ~ H I  H H 78 263-264 Ci~Hish-~Oas 5 2 . 4 2  5 . 0 4  17 .49  9 99 52 .45  5 . 1 4  17.32 
8 2-Fury1 H H 85 250 C I O H O N ~ O ~ ?  4 4 . 9 5  3 . 4 0  1 6 . i 3  11 .98  44 .76  3 . 4 8  15 .50  
9 %Fury1 H P-CHICGHL 76 230 Ci1HisKa0iS 5 7 . 1 4  4 . 2 3  11.76 8 . 9 6  5 7 . 3 1  4 . 5 6  12 .17  

a X E ~ O H  mi,jl 294 mp ( e  19,400). 

2* C6HS CHs C6Ha 76 188-189 CisHi1Na0sS 62.11  4 . 6 6  11 .44  8 . 7 0  61.85 4 . 6 2  11 .26  

A",:"," 295 mp (E 19,300). A",h"," 296 mp ( e  18,350). A::" 295 mp ( e  18,350). 

Anal .  Calcd for C1,HlSN3S: C, 68.66; H, 6.44; PI', 14.13. 
Found: 

Derivatives of 5-Carboxymethylthiazolidine-2,4-dione. General 
Procedure.-Equimolecular amounts of the corresponding 
thiosemicarbaxones and maleic anhydride (usually 0.01 mole) 
were suspended in 40 ml of benzene (or toluene), and the mixture 
was refluxed for 2 hr. Cpon cooling to room temperature, the 
product was filtered off, washed with the solvent employed in the 
reaction, dried, and crystallized from ethanol. The compounds 
with the rorresponding analytical data are presented in Table 
11. 

C, 68.45; H, 6.38; N, 14.20. 
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Isoxazoles have been reported to possess diverse 
biological activities' but to date there is no reference, in 
the literature, to any isoxazole having anthelmintic 
activity. I n  our continuing efforts to find suitable 
drugs for tapeworm, pinworm, and hookworm infec- 
tions, we had occasion to synthesize 4-bromomethyl-3- 
(4-chlorophenyl)isoxazole (1, Table I) and subject it to  
anthelmintic screening. While i t  was devoid of any 
activity against oxyurids and Nenzatospiroides infections 
in mice, i t  exhibited pronounced activity against 
Hymenolepis nana infection when administered orally. 
Accordingly, 14 analogs of this compound (see Table I) 
were prepared and examined for anthelmintic activity. 

Chemistry.-The 3-aryl-5-bromomethylisoxazoles 
(IIIc) were prepared by the dipolar cycloaddition of 
various benzonitrile oxides (I) to propargyl bromide 
(11, X = Br) essentially according to the procedure 
of D'Alcontres and Lo Vecchio.2 These could be 
converted smoothly into the corresponding 5-iodo- 
methyl derivatives (IIId) by treatment with potassium 
iodide in anhydrous dimethylformamide. The 5- 

(1) (a) A. Quilico In "The Chemistry of Heterocychc Compounds," Vol. 
15, R. H. Wiley, E d ,  Interscience Publishers, Inc , New York, N. Y., 1962. 
p 233; (b) N. D. Kochetkol and S. D Sokolov, A d u a n .  Heterocyclzc Chem , 
2, 365 (1963). 

(2) G. S. D'Alcontres and G. Lo Vecchio, Gam. Chzm. Ita2 , 90, 1239 
(1960). 
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chloromethyl analogj (IIIb) were obtained by the 
action of thionyl chloride on the respective 5-hydroxy- 
methyl derivatives (IIIa) which were in turn prepared 
by treating benzonitrile oxides (I) with propargyl 
alcohol (11, X = OH).3 Compounds of the type I I Ib  
can also be prepared directly by the cycloaddition of 
benzonitrile oxides (I) to propargyl chloride (11, X = 
Cl)4 (see Scheme I) .  
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IIIa, X = OH 
b, X = C1 
c, X = Br 
d , X  = I  

Biology.-Swiss albino mice of either sex weighing 
approximately 20 g each were used in all the experi- 
ments. Each aninial was experimentally induced to 
H .  nana and N .  dubius infections. Oxyurid infections 
due to  Syphacia obvelata and ilspicuiaris tetrapfera 
occurred naturally. 

Viable H .  nana eggs were obtained from the gravid 
segments of wornis harbored by the untreated mice 
and counted in three 0.1-ml samples following the 
technique of S t a n d e ~ ~ . ~  Infective N .  dubius larvae 
were obtained according to the method of Sheffield, 
et a1.6 A suspension of these larvae was mixed with one 
of H .  nana eggs in such proportions as to furnish a final 
mixture with concentrations of 250-300 larvae/ml and 
3000-6000 eggs/ml. Each mouse was administered 
0.2 ml of this suspension by gavage. 

The infected mice were randomly divided into 
treated and control groups. On the 19th or 20th day 
postinfection, the mice in the test groups were treated 

(3)  E Llugnani and P Grunanger, A t t z  A c c a d .  Narl Lzncez ,  R e n d . ,  

(4) G S D'Aloontres and G. Cuzzocrea, Attz Soc. P e l o r z t a n a  Set. F z s  

( 5 )  0 D Standen, Ezptl Chemotherapy, 1, 701 (1963). 
(6) H G Sheffield, J. E. Meisenhelder, and P E. Thompson, J .  Parasztol , 

Classe Scz Fzs , Mat Xat , 14, 95 (1953), Chem A b s t r  , 48, 2685 (1954) 

Mat Xat , 3, 179 (1956), Chem A b s t r  , 62, 1994 (1958). 

45, 653 (1959). 


