
New Synthesis of Thiphenamil Hydrochloride 

By A. GARNETT RICHARDSON 

A new synthesis of thiphenamil hydrochloride, 2-  (diethy1aminoethyl)diphenylthio- 
acetate hydrochloride, a direct-acting smooth muscle antispasmodic with no appreci- 
able anticholinergic or muscarinic activity, is described. The synthesis is carried 
out under mild conditions and is much simpler than any other known method of 

preparing this drug. 

IIIPHENAMIL HYDROCHLORIDE [Z-( diethylaniino- T ethy1)diphenylthioacetatc hydrochloridc] was 
prepared in  two steps from diphenylacetyl chloride 
by rracting tlic 1attc.r with ethylene sulfide, followed 
by treatment of the resulting 2-(chloroethy1)di- 
phcnylthioacetate with diethylamine. Ethylene 
sulfide is not commercially available, but it can be 
prcparcd easily from ethylene carbonate and 
potassium thiocyaiiate by the method of Searles and 
Lutz (1). Ethylene sulfide polymerizes readily, so 
it is advisnblc t o  prepare it immediately before use. 

EXPERIMENTAL 

2- (Ch1oroethyl)diphenylthioacetate.-A solution 
of 231 Gm. [ 1 mole) of diphenylacetyl chloride in 
225 nil. of benzene was mixed with 63 Gin. (1.05 
moles) of cthylenc sulfidc in a suitable vessel fitted 
with an air-tight closure. The air above the surface 
of the liquid was swept out with nitrogen, the vesscl 
scaled, and the mixture allowed t o  stand a t  room 
temperature for 7 days. At the etid of this 
period thc liquid was filtcrcd with dccolorizing car- 
bon and the solvent evaporated from the filtratc 
under reduced pressure bclow 40". The yield of 
white, crystalline product was 270 Gm. (93%) melt- 
ing a t  45"-47'. 2-( Chloroethy1)diphenylthioacetate 
was originally prepared by this author (2) from 
potassium diphenylthioacetate and ethylene chloro- 
bromidc. 
2-(DiethylaminoethyI)diphenylthioacetate Hy- 

drochloride.-The 2-(ch1oroethyl)dighenylthioace- 
tate from the preceding reaction was dissolved in 
146 Gm. (2  moles) of diethylamine, and the mix- 
ture was allowed to stand iti a sealed vessel at room 
temperature for 7 days. At thc end of this period 
the unreacted diethylamine was removed by evapora- 
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tion under reduced pressure below 30". Thc 
residual material was stirred with GOO Gni. of crnckcd 
ice and water in which 30 Cm. of  sodium carbonate 
had been dissolved. T h r  basic ester prccipitatcd as 
a white, waxy solid. This was collected on a fi1tc.r 
and washed thoroughly with cold water. The purc. 
basic ester melts a t  35", but in this casc the product 
was not purified. 

The crude material was suspciided iii approxi- 
mately twice its volume of water containing thr  
calculated quantity of hydrogen chloride (77 nil. of 
hydrochloric acid, sp. gr. 1.19 iii 600 ml. of watcr for 
0.93 mole). When all of the bast: had dissolved the 
pH of the solution was adjusted to  3.0 with addi- 
tional hydrochloric acid, or with sodium hydroxide. 
Five grams of decolorizing carbon was added and tlte 
mixture filtered with suction at 60'. The product 
crystallized as the monohydrate when the filtratc 
Tvas slowly cooled. The cooling was carried ahriost 
to the freezing point and the crystals collected on a 
filter. The anhydrous salt was obtained by placing 
the monohydrate in a hot-air drier a t  60" arid raising 
the temperature a t  the rate of 5'/hr. to 10.5". Thr 
yield of fine, white powder wits 244 Gm. (72%) 
Iiieltiiig a t  127"-129". 

DISCUSSION 

This synthesis of thiphenamil hydrochloride pre- 
cludes the use of high reaction temperatures and to  
a great extent the use of flammable solvents as 
well. These are advantages in a manufacturinx 
process. In addition, this procedure offers a COII- 

siderable saving in labor and materials coniparcd to 
other known methods for the preparation or this 
compound. 
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