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An efficient and rapid procedure for the preparation of sulfonylsemicarbazide from 
Sulfonylhydrazides and triphosgene in one-pot sequence is described. In the two-steps 
sequence: sulfonylhydrazides and acetylsulfanilylhydrazide were transformed into the 
corresponding intermediates using triphosgene in 1,4-dioxan/water or tetrahydrofuran 
medium and then the intermediates were converted in situ into sulfonylsemicarbazide in 
high yields and shorter times related to previous methods. 
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1. Introduction                                           
 
Sulfonylsemicarbazides are important compounds as blowing agents in cellular rubber and 

plastics [1]. These compounds have antidiabetic activity [2] and also are characterized by low 
toxicity and prolonged hypoglycemic activity [3]. Recently the new derivatives of aryl-
sulfonylsemicarbazides as a new lead-candidate to antithrombotic agents were prepared from 
natural safrole [4]. Different methods for the preparation of these compounds have been reported. 
For example, sulfonylsemicarbazides are prepared by the reaction of sulfinic acid salts with 
azodicarbonamide in water [5] and of sulfonyl chlorides with semicarbazide [6,7]. These methods 
give poor yields [6,7], utilize solvents such as pyridine [6]; moreover, the sulfinic acid salts as 
starting material are not commercially available [5]. Recently, triphosgene 
[bis(trichloromethyl)carbonate], a crystalline solid which can be easily handled, has been reported 
as a safe stable reagent, successfully used for the synthesis of large variety of organic compounds 
[8]. The present paper reports a highly versatile and efficient one-pot method in two-step sequence 
for the synthesis of sulfonylsemicarbazides utilizing commercially available triphosgene from 
sulfonylhydrazides and ammonium chloride in organic and aqueous solvent [9].  

 
 
2. Experimental 
 
Melting points were determined on a Kofler block. FT-IR spectra were recorded on a 

Nicolet Magna 550 spectrometer (KBr); values are reported in cm-1. 1H NMR spectra were 
determined on Bruker DRX-500 AVANCE (500 MHz) spectrometer using DMSO-d6 as solvent 
and TMS as internal standard. Starting materials were either commercially available or prepared 
according to literature procedure [10]. 
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2. 1 General procedure for the preparation of Sulfonylsemicarbazides (4a-e). 
 
A solution of the sulfonylhydrazide (0.7 mmol) in THF (6 mL) was slowly added to a 

stirred solution of triphosgene (0.148 gr, 0.5 mmol) in THF (2 mL) over a period of 40 min at 
room temprature. (For 4a and  4b, the sulfonylhydrazide dissolved in 1,4-dioxane/water (2:1/6 
mL). After a further 5 min of stirring, a solution of ammonium chloride (3 mmol), 
diisopropylethylamine (DIEA, 3 mmol) and THF (3 mL) was added in one portion. The reaction 
mixture was stirred for 10 min at room temperature. The mixture was evaporated to dryness by 
rotary evaporator and the residue was washed with 5% aq. HCl and water and then dried under 
reduced pressure to yield the colorless product. The crude products were recrystalized from EtOH 
and water as white crystals. 

 
(4a) IR (cm-1): 1163, 1332 (SO2), 1654 (C=O), 3385, 3482 (NH, NH2), 1H NMR (δ ppm): 2.1 (s, 
3H, -NHCOCH3), 5.9 (s, 2H, -CONH2,), 7.7 (m, 4H, ArH), 7.9 (s, 1H, -NHCONH2), 9.3 (s, 1H, 
SO2NH-), 10.3 (s, 1H, -NHCOCH3). 
(4b) IR (cm-1): 1157, 1326 (SO2) 1680 (C=O), 3170, 3359 (NH, NH2), 1H NMR (δ ppm): 2.1 (s, 
3H, -NHCOCH3), 4.5 (s, 2H, ArCH2), 6.1 (s, 2H, -CONH2,), 7.8 (m, 4H, ArH), 8.4 (s, 1H, -
NHCONH2), 9.2 (s, 1H, SO2NH-), 10.6 (s, 1H, -NHCOCH3). 
(4c) IR (cm-1): 1157, 1342 (SO2), 1659 (C=O), 3318, 3421 (NH, NH2), 1H NMR (δ ppm): 6.0  (s, 
2H, -CONH2,), 8.01 (d, 2H, ArH, J= 8.41), 8.06 (d, 2H, ArH, J= 8.41), 8.2 (s, 1H, -NHCO), 9.9 (s, 
1H, SO2NH-). 
(4d) IR (cm-1): 1192, 1365 (SO2), 1664 (C=O), 3380, 3472 (NH, NH2), 1H NMR (δ ppm): 5.9 (s, 4 
H, -CONH2,), 7.2 (d, 4 H, ArH, J= 8.6), 7.8 (d, 4 H, ArH, J= 8.41), 7.9 (s, 2H, -NHCO), 9.4 (s, 
2H, SO2NH-). 
(4e) IR (cm-1): 1135, 1300 (SO2), 1655 (C=O), 3366, 3444 (NH, NH2), 1H NMR (δ ppm): 5.5 (s, 4 
H, -CONH2,), 7.7 (d, 4 H, ArH, J= 7.56), 7.9 (d, 4 H, ArH, J= 7.56), 8.0 (s, 2H, -NHCO), 9.1 (s, 
2H, SO2NH-). 
 

3. Results and discussion                                         
 
A cooled solution of triphosgene 2 was treated with a solution of sulfonylhydrazide 1 in 

THF at room temprature. The solution of ammonia and diisopropylethylamine is then added to the 
above solution in one portion to provide sulfonylsemicarbazides 4 (Scheme). 

ArSO2NHNHCOOCCl3

1 2

NH4Cl, 
DIEA
THF, r.t. 4

 ArSO2NHNH2+ (Cl3CO)2CO
3r.t

THF ArSO2NHNHCONH2

 
Scheme 

 
Table 1: The preparation of sulfonylsemicarbazides 4 using triphosgene 2 

Entry Ar Yield (%) Mp (oC) 
a 4-CH3CONH-C6H4 90 227-228 (227) [3] 

b 4-CH3CONHCH2-C6H4 85 194-196 (194)[4] 
c 4-Cl-C6H4 80 228-230 (228)[2] 
d NH2NHSO2-C6H4-O-C6H4 90 223-224 (222)[2] 

e NH2NHSO2-C6H4-C6H4 95 268-270 (270)[2] 

  
There are several literature precedents for the preparation of urea using triphosgene as the 

starting material [11, 12]. In the first step of this procedure sulfonylhydrazide was added to prepare 
an intermediate 3. Ammonium chloride was used in the second step to prepare the products. In 
order to prevent of the production of undesirable product (urea), the less reactive 
sulfonylhydrazides was added in the first step, followed by reaction with ammonia. The generality 
of this reaction was established by preparing various sulfonylsemicarbazides from corresponding 
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sulfonylhydrazides and ammonia (Table 1). Importantly, excellent transformations were obtained 
when 2 reacts with water-soluble acetamidosulfonylhydrazides (4 a, b in Table 1). 

In sum, we report here a rapid procedure for the preparation of sulfonylsemicarbazide 
from sulfonylhydrazides and triphosgene in one-pot sequence with high yields and shorter times 
related to previous methods. 
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