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Synthesis and Antifungd- .Activity of Polyhalophenyl 
Esters of pSulfamoylc$&inilic L Acid 

G. MOHTAT, N. REZVANI, M.'EMAMI, and I. LALEZARI' 

Abstract Several polyhalophenyl esters of psulfamoylcarbadic 
acid were prepared and tested for antifungal activity against 
Condida dbicatas. Penicillium notatum, and Aspergillus niger. 
Pentachloro-, tribrome, and triiodophenyl esters were found to be 
the most active. 

Keyplmum 0 pSulfamoylcarbanilic acid, polyhalophenyl esters- 
synthesized and screened as potential antifungal agents 0 Anti- 
fungal agents, potential--synthesis and screening of polyhalophenyl 
esters of psulfamoylcarbanilic acid 

Recently, it was reported that polyhalophenyl esters 
of p-substituted carbamic acids as well as polyhalo- 
phenyl esters of pyridyl- and quinolyl-karbamic acids 
( I ,  2) showed significant antifungal activities. 

In the present work, a series of polyhalophenyl esters 
of p-sulfamoylcarbanilic acid was prepared by interac- 
tion of p-sulfamoylbenzoyl azide and the appropriate 
phenol in boiling toluene or xylene (Scheme I). 

boiling toluene 

01 xylene 
pNHzSWd%CONc + AroH - 

pNHtschCeH1NHC0oAr + Ni 
Scheme I 

The physical data of all new compounds are reported 
in Table 1. The antifungal activity of all compounds was 
determined' in vitro against Candida albicans 1959-2, 
Penicillium notatum 154-3, and Aspergillus niger A-23. 
Concentrations of 5, 10, and 25 mcg./ml. of each com- 
pound were used. 

Compounds 11-IV were dissolved in acetone, Com- 
pounds I and V were dissolved in 60% ethanol, and 
Compounds VI-XI were dissolved in 96% ethanol, all 
at concentrations of 5 mg./lO ml. These solutions were 
diluted with hot culture medium to the desired concen- 

1 Using BBL Sabouraud dextrose agar medium. The microorganisms 
were obtained from the Department of Parasitology, Public Health 
Institute. Iran. 
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T&k I-Physical Constants of Suhstituted Polyhalophenyl Esters of pSulfamoylcarbanilic Acid 

Yield, Melting -A&S~S, x- 
R % Point Formula Calc. Found 

-Fund 
Nllmber 

I 

I1 

I11 

1 v  

V 

VI 

VI! 
VIII 

Ix 
X 

XI 

~ ~ ~~ 

Ethyl 70 235". C9HuNaOJ c 44.26 44.10 
H 4.91 5.11 

Phenyl 25 160" CnHuNaOS C 53.42 53.10 
H 4.10 3.90 

pTolyl 40 215"b G&NaOS c 55.08 55.15 
H 4.59 4.62 

pNitropheny1 20 235-236% CnHuNsObS C 48.29 48.26 
H 3.40 3.48 

H 3.36 3.32 
2,4Dichlorophenyl m 240' CiaHioCbNzOS C 43.21 43.10 

H 2.77 2.80 
2,4,STrichlor o p h y l  40 212" CnH BCISNIOS c 39.44 39.15 

H 2.27 2.30 
2,4,dTrichlorop hen y 1 30 215' C I ~ ~ C I ~ N I O ~ S  c 39.44 39.42 

H 2.27 2.24 
2,4,dTri bromophenyl 60 230"' CINOB~SNIOS c 29.48 29.51 

H 1.70 1.65 
2,4,dTriiodophenyl m 220' GJIoIaNaOS c 23.28 23.32 

H 1.34 1.32 
htachlorophen yl m 195' GaHGrNaOS C 33.58 33.58 

H 1.93 1.89 

pchlorophenyl 50 225 ' GaHiicbNaOS c 47.77 47.00 

0 Recrystallized from ethanol plus water. b Reays@llized from acetone. 

Table II-Antifungal Activity of Some Polyhalophenyl Esters of pSulfamoylcarbanilic Acids 

-Penicillium notaturn-- -- Candiah alblcans- -Aspergillus ntger- 
5 10 25 5 10 25 5 10 25 

Compound mcg./ml. mcg./ml. mcg./ml. mcg./ml. mcg./ml. mcg./ml. mcg./ml. mcg./ml. mcg./ml. 

+ 2+ + 2+ 2+ 
2+ 2+ 

- + + - + 2+ + 2+ 2+ 
Ix 
X 
XI + 2+ 2+ 2+ 2+ 2+ 

- - - - 
- 

0 - equals no inhibition, 2+ equals complete inhibition. 

trations and autoclaved at 120' for 2 hr. Five replicates 
of each concentration were prepared. The antifungal 
activities of pentachloro-, tribromo-, and triiodophenyl 
esters are reported in Table 11. The antifungal activities 
of all other compounds were insignificant. The penta- 
chlorophenyl ester was the most active of this series. 

EXPERIMENTAL' 

pSulfamoylbenzoylhydrazide was prepared according to Shimizu 
etal. (3). 

Preparatioa of psultamoylbenzoyl Ad&-To an icecold oolu- 
tion of 2.15 g. (10 mmoles) ofpsulfamoylbenzoylhydrazide in 50% 
acetic acid (25 rnl.), a 5~aqueous solution of 0.69 g. (10 mmoles) of 
sodium nitrite was added with stirring. The resulting precipitate was 
filtered, washed with cold water, and dried to give 1.92 g. (85 %) of 
psulfamoylbenzoyl azide, m.p. 100" dec. 

tion of psulfamoylbenzoyl azide, 2.26 g. (10 mmoles), in 15 ml. of 
ethanol was refluxed for 4 hr. The reaction mixture was diluted with 
water, the resulting precipitate was filtered, and the solid was re- 
crystallized from aquwus ethanol to give 1.70 g. (70%) of the title 

Prep~rati~a Of Psulfp~ylcarbaaWC Add Ethyl --A Soh- 

Melting points were taken on a Kofler hot-stage microscope and are 
uncorrected. The IR spectra were determined with a Leitz model III 
spectrograph. NMR spectra were obtained on a Varian A 6OA instru- 
ment. 

compound, m.p. 235"; NMR (CFaCQH): 7 9.2 (t. 3H,CHa), 6.1 (9. 

Reporation of p-SulfpWylearbeniUe Add PentPcblarophenyl 
Ester--A solution of 0.452 g. (2 mmoles) of p-sdfamoylbenzojl 
a i d e  and 0.355 g. (2 mmoles) of pentachlorophenol in 20 ml. of dry 
toluene was gently refluxed for 4 hr. After evaporation of the solvent 
under reduced pressure, the residue was recrystallized from %% 
ethanol to give 0.650 g. (70%) of the title compound, m.p. 195"; 
IR (KBr) v,: 3400, 3320 (C-H and N-H), 1700 (C=O), 1595, 

and 11 52 (SOrNH,) cm. -1. 

All other carbanilic acid derivatives were prepared similarly 
(Table 1). 

2H, CHI), 2.7 (q, 4H, ArH), and 2.3 (s, 2H, NHz). 

1540 (mhmte)(C--H), 1415, 1390, 1210, 1060 (C-HI, 1300, 
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