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A reaction temperature of 45-500 avoided the problems of elimination (reflux conditions), 
incomplete reaction and prolonged reaction time (room temperature conditions). 

3 .  

4. 

5 .  

6 .  

7.  

******** 

AN ALTERNATIVE METHOD FOR TOLNAFTATE 

Submitted by 
(051 1 7/89) 

N. R. Ayyangar*, R. D. Wakharkar 
V. H. Deshpande and B. Rai 

National Chemical Laboratory 
Pune 4 1 1008, INDIA 

The utility of tolnaftate [2-naphthyl-N-methyl-N-(m-tolyl) thionocarbamate, 11, a two-step 
condensation product of N-methyl-m-toluidine, thiophosgene and P-naphthol,l.2 as an effective 
antifungal drug has been known for more than a decade. We now communicate an alternative 
method which avoids the use of thiophosgene for its preparation and employs carbon disulphide 
and chloride (absorbed in CCl4).3 

Methylation of N-acetyl-m-toluidme in presence of PTC followed by hydrolysis provided 
N-methyl-a-toluidine, in nearly quantitative yield.4 The dimethyl di-(m-toly1)thiuram disulphide 
(2J was prepared 5 from N-methyl-a-toluidine by treatment with excess of carbon disulphide in 
the presence of iodine and pyndine. It was then converted into N-methyl-N-(m-toly1)thiocar- 
bamoyl chloride Q) in excellent yields by treatment with requisite amount of chlorine absorbed 
in carbon tetrachloride at 5-100. The thiocarbamoyl chloride 2 was condensed, without further 
purification, with p -naphthol in refluxing benzene in the presence of powdered potassium 
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hydroxide and a phase-transfer catalyst (tetrabutylammonium bromide) to give tolnaftate 1 in 
80% yield. In the absence of potassium hydroxide and tetrabutylammonium bromide the yield of 
- 1 was only 65%. 

EXPERIMENTAL SECTION 

IR spectra were recorded on a Perkin-Elmer spectrometer. NMR spectra were obtained on 
Jeol-60 spectrometer using Me4Si as an internal standard. Mass spectral analyses were 
determined using Finnigan MAT automated GC/MS 1020 electron impact, 70 ev. All mps were 
uncorrected. 
Dimethvl di-(m-tolvlhhiuram disulphide Q.- The title compound was prepared by a known 
method5 with a modified work-up procedure. After completion of the reaction, the mixture was 
cooled to room temperature, diluted with water and the product was collected by filtration in 
70% yield, mp 1700,lit.5 170.50. 
2-NaDhthyl-N-methvl-N-~m-tolvl~thionocarbamate (Tolnaftate 11.- To a stirred solution of the 
thiuram disulphide 2 (19.6 g, 0.05 mole) in 50 ml of carbon tetrachloride was added a solution 
of chlorine (3.5 g, 0.1 mole) in carbon tetrachloride (30 ml) at 5-100. Stirring was continued for 
5 hrs. The reaction was monitored by TLC (silica gel, 9: 1 pet ether-ethyl acetate). The solvent 
was removed under reduced pressure and the product was extracted into petroleum ether. After 
removal of solvent, the residue (19.85 g) was dissolved in 20 ml benzene and added to a 
mixture containing powdered potassium hydroxide (1 1 g, 0.2 mole), p-naphthol (14.4 g, 0.1 
mole) and tetrabutylammonium bromide (200 mg) in 50 ml benzene at room temperature. After 
completion of the addition, the reaction mixture was refluxed for 5 hrs, cooled to room 
temperature, washed with water and dried over sodium sulphate. The solvent was removed 
completely under vacuum and the crude product (30 g) was purified by passing through a 
column of silica gel using 9: 1 petroleum ether-ethyl acetate as solvent system to afford 24.6 g 
(80%) of colorless crystalline tolnaftate 0, mp. 1100,lit.6 110.5-1 11.50, 109-1 120, identical 
with a commercial sample. IR (nujol): 1620, 1600, 1580, 1460 cm-1. 1H NMR (CDC13): 6 2.27 
(s, 3H, m-CH3), 3.58 (s, 3H. N-CH3), 6.9-7.85 (m, 11H, aromatic). MS: M+ 307. 
Anal. CalcdforC1fl17NOS: C, 74.23; H, 5.58; N, 4.56; S, 10.43 

Found: C, 74.05; H, 5.63; N, 4.75; S, 10.70 
Acknow1edeement.- One of the authors (B. Rai) is thankful to the CSIR, New Delhi for 
financial support. 
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