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Aromatic sulfonyl chlorides (2) are useful intermediates for
the syntheses of drugs' and of dye releasers in instant-color
photography”. Of the several known methods for the conver-
sion of sulfonic acids into the sulfonyl chlorides®, the method
using thionyl chloride/dimethylformamide is the usually em-
ployed one’. However, the resultant sulfonyl chlorides have
been reported® to form complexes with dimethylformamide so
that in many cases the yields of sulfonyl chlorides are only
low. We report here that the use of phosphoryl chloride/sul-
folane (Scheme A) represents a convenient method for such
chlorinations.
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Treatment of arenesulfonic acid sodium salts (1) with phos-
phoryl chloride/sulfolane in acetonitrile (Conditions A) af-
fords the corresponding arenesulfonyl chlorides (2) in 85-96%
yields of isolated product. Other reaction conditions were ex-
amined for comparison. Addition of a catalytic amount of
N.N-dimethylacetamide (Conditions B) accelerates the reac-
tion and affords almost the same yields. (The system POCl;/
N.N-dimethylacetamide has been found to be superior to the
system POCl;/DMF in terms of chemoselectivity.) However,
a large excess of N,N-dimethylacetamide (Conditions D)
causes undesired coloration of the products and a decrease in
yield. While several sodium arenesulfonates (e.g. 1b and 1c¢)
can be converted into the chlorides (2) even in the absence of
sulfolane (Conditions C), the reactions are slow and the yields
are lower than with Conditions A and B. Moreover, no con-
version of la proceeds under Conditions C. These facts indi-
cate that solvation of (intermediate) ionic species by sulfolane
plays an important role in the reaction.

As an example of the synthetic application of the chlorination
method described here, a sequence leading to o-sulfonylami-
nophenolic dye releasers (4¢) is outlined in Scheme B,
wherein Dye represents a dye moiety and the hexadecyloxy
group is a ballst group™®. The reaction lc—2c is a key step in
this sequence.
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Z-Chloro-s-nilrobenzenesulfonyl Chloride (2a); Typical Procedures:

Conditions A: A mixture of sodium 2-chloro-5-nitrobenzenesulfon-
ate (la; 5.20 g, 0.02 mol), acetonitrile (10 ml), sulfolane (10 ml), and
phosphoryl chloride (7.3 ml) is stirred at 68-72°C for 40 min. The
mixture is then cooled to <5°C and cold water (50 ml) is added drop-
wise at < 10°C. Stirring is continued at < 10°C for 10 min and the
precipitated crystalline product is isolated by suction, washed with
water, and dried at the air; yield: 4.92 g (96%): m.p. 88-89°C,

© 1982 Georg Thieme Verlag - Stuttgart - New York

Downloaded by: Collections and Technical Services Department. Copyrighted material.



424 Communications

Conditios B: To a stirred suspension of sodium 2-chloro-5-nitro-
benzenesu ‘onate (a; 5.20 g, 0.02 mol) in acetonitrile (10 ml) and sul-
tolane (1¢ nl) is added phosphoryl chloride (7.3 ml) and then N.N-di-
methylacet uanide (0.5 mi). The mixture is stirred at 68.72°C for 15
min, then < soled to <5°C, and worked up as described above; yield:
492 ¢ (967 ).
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* Conditior : used for 0.02 mol of mbstmtc. 1:

PC Tl osulfo-  aceto- N, N-dimethyl-  temper-  time
[m lane nitrile  acetamide ature [min]
[m]]  [ml]]  [ml] [K"(‘{I
A 7.3 10 10 0 68-72° 4060
B 7.3 10 10 0.5 68727 15-30
C 7.3 0 20 0.5 70-75" 120
D 7.3 0 20 7.3 50-55" 90

® No reactic n after 7 h.
¢ m.p. alter recrystailization.

Sodium 2-(2 Methoxyethoxy)-S-nitrobenzenesulfonate (1c):

A mixture ¢ sodium 2-chloro-S-nitrobenzenesulfonate (1a; 52 g, 0.1
mol), sodiur silicate (Na,O-n 8Oy, n=2; 10.0 g), and 2-methoxyetha-
nol (120 ml is stirred at 60°C and a mixture of sodium hydroxide
{10.0 g), wat:r (10 ml), and 2-methoxyethanol (17 ml) is added drop-
wise over a9 min period. Stirring is continued at 60-63°C for 3 h, the
mixture the diluted with methanol (80 ml), and filtered. Tke filter
cake is wast ed with methanol (20 ml) and the combined filtrates are
poured into 1 mixture of toluene (300 m) and 2-propanol (80 ml). The
precipitated crystalline product is isolated by suction, w ashed with 2-
propanol, ar d dried at 85°C; vield: 57.4 g (96%): m.p. 238-239°C.

2-(2-Metho rethoxy)-5-nitrobenzenesulfonyl Chloride (2¢):
This compo nd is prepared using Conditions A; yield: 96%: m.p. 73-
74°C.
CoH(CINO 8§ cale. C 3656 H34t N4TI

295.6) found 36.45 3.32 4.58

M.S.: m/e= 295 (M*), 260 (M* —Cl), 228 (M"* —Cl—CH,OH), 185
(M* = 0—( H,—CH;—OCH,).

'H-N.M.R. CDClL/TMS): §=8.81 (d, | H, J=3 Hz, 6-H); 8.53 (dd,
1H, J=3 H: 9 Hz, 4-H): 7.36 (d, 1H, J=9 Hz, 3-H); 4.5 (m, 2H,
Ar—0—CH ) 3.9 (m, 2H, CH,—OCH.); 3.43 ppm (s, 3 H, OCH,).
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