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Abstract

The application of N,N-dimethylacetamide or 1-methyl-2-pyrrolidone as solvent clearly accelerated the
sulfamoylation reaction of a hydroxyl group compared with the solvents used so far. The target sulfamates
were obtained in the highest yield without a base. It became clear that 2 equiv. of sulfamoyl chloride to the
starting material was su�cient to complete the reaction. It was con®rmed that this condition could be
applied to extensive hydroxyl groups. # 2000 Elsevier Science Ltd. All rights reserved.
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Some important biological activities have been reported for the sulfamoyloxy group, for
example, potential antitumor in the steroid,1 antibiotic in the nucleoside2 and antiepilepsy in the
sugar.3 However, in the sulfamoylation so far, excessive base and sulfamoyl chloride4 were used
and the yields were often inadequate.1d,2a,d,3a,b Moreover, when N,N-dimethylformamide (DMF)
was used as a solvent, the undesired DMF adduct was obtained.1c This time we solved these
problems by using readily available and highly solubilizing N,N-dimethylacetamide (DMA) or
1-methyl-2-pyrrolidone (NMP) as a solvent (Eq. (1)). We optimized the reaction conditions and
found that the amounts of a base and sulfamoyl chloride were important to attain a high yield.
We con®rmed that this method could be applied to extensive alcohols and phenols.
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First, we examined the reaction of 4-hydroxyacetophenone (1) and sulfamoyl chloride in
various solvents (Eq. (2) and Table 1). We found that the solvent had great in¯uence on the rate
of reaction. The rate was slow in a previously reported solvent, 1,2-dimethoxyethane (DME),2a,d

dichloromethane1c or DMF1b,c,d,3b (runs 1±3). To the contrary, the rate in NMP or DMA was
faster with minimal by-product formation (runs 4 and 5). Considerable reaction progress in NMP
or DMA as well as in DMF probably reveals that these solvents work as moderate bases. The
diminished rate for DMF, compared with NMP or DMA, possibly attributes to a competing
reaction between DMF and sulfamoyl chloride. Formyl proton in DMF was changed to carbon
in DMA or NMP (Fig. 1), so DMA or NMP might have an inadequate reactivity for the
competing reaction.

�2�

Next, we examined the amounts of the bases used (Table 2). Interestingly, elimination of a base
led to the highest yield (run 1). Probably DMA worked as a moderate base. When the base was
excessively used, the yield was diminished (runs 2±4). This was because further sulfamoylation of
the sulfamoyl group1c,5 and decomposition of sulfamoyl chloride6 might have occurred in the
presence of base. It has already been reported that sulfamoylation of estrone proceeded in DMF

Table 1
Conversion of 1 into 2 in various solventsa

Figure 1.
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without any additional base.1c However, 5 equiv. of sulfamoyl chloride and 12 hours of reaction
time were needed for completion of the reaction. Our method needed only 2 equiv. of sulfamoyl
chloride and 3 hours of reaction time (Table 4, runs 3 and 4).
As for the amounts of sulfamoyl chloride, we found that the more sulfamoyl chloride was used,

the faster the rate was (Table 3, runs 1±3). Conventionally, 5±6 equiv. of sulfamoyl chloride have
been used.1c,d But our method needs only 2 equiv. of sulfamoyl chloride to the starting material
to complete the reaction, because our condition does not include any base and DMF, which
waste sulfamoyl chloride as we have mentioned above.

An application of this reaction condition is summarized in Table 4.7 It was con®rmed that
phenols with an electron-withdrawing or donating group, ketone, lactone or ketal smoothly
reacted to give good yield (runs 1±6). Even fatty alcohols (primary, secondary) went well (runs 7±9).
But a tertiary alcohol did not a�ord the corresponding sulfamate,8 probably because of
occurrence of b-elimination. A reaction using NMP as a solvent gave a similar result to DMA
(runs 4 and 8).
In conclusion, we have developed a general method to e�ectively convert a hydroxyl group to a

sulfamoyloxy group using a minimum amount of the reagent. This method has the advantage of
being applicable to extensive alcohols and phenols at low cost and with a convenient operation as
compared with the former method. It was also successful in the scale-up to 21 g (75 mmol) of 5
(Table 4, run 5).9 This method will be useful not only in the laboratory but also for industrial
manufacture.

Table 2
Conversion of 1 into 2 with various amounts of triethylaminea

Table 3
Conversion of 1 into 2 with various amounts of sulfamoyl chloridea
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