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tubes were also examined by infrared spectroscopy to con
firm the identities of the materials present.25 
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The conversion of a /3-ketosulfonic acid or its salt 
to the corresponding sulfonyl chloride does not ap
pear to have been reported previously. The action 
of chlorosulfonic acid on acetophenone produced the 
2,Co-disulfonyl chloride, while acetophenone-4-sul-
fonic acid with chlorosulfonic acid probably formed 
the 4,co-disulfonyl chloride.3 Treatment of sodium 
w-acetophenonesulfonate with the same reagent re
sulted in the 2,co-disulfonyl chloride.3 The prepara
tion of 7- and 5-ketosulfonyl chlorides has been ac
complished by conventional methods.4'5 

When sodium u-acetophenonesulfonate6 was 
treated with phosphorus pentachloride or phos
phorus oxychloride, charring occurred. The free 
sulfonic acid was then prepared by a modification of 
the procedure of Truce and Alfieri.6 Separate por
tions were immediately treated with phosphorus pen
tachloride, thionyl chloride, or phosphorus oxychlo
ride, but charring occurred in all cases. However, 
treatment of the acid with phosphorus trichloride,7 

resulted in the formation of co-acetophenonesulfonyl 
chloride. The sulfonyl chloride was found to be 
too unstable to be submitted for analysis; it was 
necessary to prepare the sulfonamide for that pur
pose. The instability of the free acid and the sul
fonyl chloride is probably due in part to the activ
ity of the methylene group.8 The activity of 
the methylene group is further demonstrated by 
the fact that the ester, ethyl co-acetophenonesul-
fonate, can be dissolved in dilute aqueous sodium 
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hydroxide and can be recovered by the addition of 
acid. 

Attempts to reduce the sulfonyl chloride to co-
acetophenonesulfinic acid by conventional methods 
failed. Friedel-Crafts reactions with the sulfonyl 
chloride were unsuccessful due to the decomposition 
of that substance with the evolution of sulfur diox
ide. 

In an attempt to obtain a more stable /3-ketosul-
fonyl chloride, isobutyrophenone-a-sulfonyl chlo
ride was synthesized. Isobutyrophenone-a-sul-
fonic acid was prepared by the dioxane-sulfotriox-
ide method, and the sulfonyl chloride was prepared 
by means of phosphorus trichloride. These two 
substances were found to be much more stable than 
the analogous derivatives of acetophenone, e.g., 
isobutyrophenone-a-sulfonic acid has been stored 
in a paraffin sealed bottle for a year with little ap
parent change. Despite its greater stability, at
tempts to reduce the sulfonyl chloride to the sulfinic 
acid and to carry out Friedel-Crafts reactions with 
it met with failure. 

Experimental9 

co-Acetophenonesulfonyl Chloride.—Acetophenone (159 g., 
1.34 moles) was added to 1.34 moles of the dioxane sulfo-
trioxide reagent6 in 400 ml. of ethylene chloride. The re
action mixture was cooled with an ice-bath, whereupon the 
sulfonic acid separated out. The product was removed by 
filtration and placed in a vacuum desiccator for three hours. 
A portion of the acid was recrystallized twice from ethyl 
acetate; m.p . 75-78°, lit.8'10 73-75°, 77-78°. The crude 
acid and 361 g. (2.62 moles) of phosphorus trichloride were 
heated on the steam table under gentle reflux for 14 hours. 
The excess phosphorus trichloride was removed at a water 
aspirator and the product was recrystallized from chloro
form; conversion 122 g. (42% of theory), m.p . 87.5-88.2°. 

Dry ammonia was passed into an ether solution of co-
acetophenonesulfonyl chloride until the ammonia odor per
sisted. The resulting product was recrystallized from eth-
anol; m.p . 158-159°. 

Anal. Calcd. for C8H9O3NS: N, 7.04. Found: N, 7.02. 
Thirteen grams (0.060 mole) of u-acetophenonesulfonyl 

chloride was dissolved in 46 g. (1.0 mole) of absolute eth-
anol. Heat was liberated and after an hour the solution 
was cooled with an ice-bath, whereupon crystals of the prod
uct separated out; conversion 9.0 g. (64% of theory), m.p . 
44.5-45.5° after recrystallization from petroleum ether. 
The neutral equivalent was obtained by titrating an alco
holic solution of the ester with standard aqueous sodium 
hydroxide solution to a phenolphthalein end-point; calcd. 
228; found, 229 and 227. 

Anal. Calcd. for Ci0H12O4S: C, 52.62; H , 5.29. Found: 
C, 52.88; H, 5.29. 

Isobutyrophenone-a-sulfonyl Chloride.—Using the same 
procedure as previously described, 84 g. (0.57 mole) of iso-
butyrophenone (b.p. 217-220° (746 mm.)) was converted to 
81 g. ( 63% of theory) of isobutyrophenone-a-sulfonic acid. 
A portion of the acid was recrystallized from ethyl acetate 
and melted at 69.5-72.0°. 

Isobutyrophenone-a-sulfonic acid (51 g., 0.22 mole) and 
21 g. (0.15 mole) of phosphorus trichloride were heated on 
a steam-bath overnight. The reaction mixture was decom
posed with ice water and extracted with chloroform. After 
drying over sodium sulfate, chloroform was removed by dis
tillation and the resultant yellow oil was taken up in boiling 
petroleum ether. White needles separated out; weight 25 
g. (44% of theory), m.p . 40.0-41.5°. 

Anal. Calcd. for CioHuC103S: C, 48.64; H , 4.49. 
Found: C, 48.75; H, 4.42. 
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