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INTRAMOLECULAR SULFONAMIDE-CARBOXAMIDE REARRANGEMENT
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Abstract: Several o-carboxy-N,N-dialkylbenzenesulfonamides rearrange intra-
molecularly to o-chlorosulfonyl-N,N-dialkylbenzamides upon treatment with an
excess of thionyl chloride in an apolar solvent.

During our studies of the intramolecular carboxyl-catalyzed hydrolysis of
su]fonamides] we found that several o-carboxy-N,N-dialkylbenzenesulfonamides (1)
rearrange in high yie]d2 to the corresponding o-chlorosulfonyl-N,N-dialkylbenz-

amides (2) upon treatment with an excess of thionyl chloride in an apolar so1ven§:

SO,NRR, S0,Cl

OC." = O
—————
CO,H CONR|R,

1 2
A similar reaction occurs with SOBr2 instead of 500124. The ease of the rearrange-
ment strongly depends on the nature of the substituents at nitrogen in 1 as
indicated by half-1life periods (t]/z)5 at 25°C. The relative rates follow the

sequence of pKa values of the amine part (HNR]RZ) in the substrate: la, R]=R2=Me,

am _ ~ L am _ a . _ _
pKa = 10.73, t]/2 = 45 min.; 1b, pKa = 10.73, t]/2 = Th.; Ic, R1-Me, RZ-CHZPh,
am _ _ . n . am _ _ .
pKa = 9,58, t]/2 = 3 hs.; 1d, R]—Rz- allyl, pKa = 9.29, t]/2 = 12 hs. This
Me
\
SO,NMe, SOZN\_Jp S0,NMe,
t-Bu COyH :: :cozH :: :CHZCOZH
b le Y

suggests that nucleophilic attack by the sulfonyl nitrogen atom is involved in
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the activation process. If the pKam fails below ca. 9.0, no rearrangement is

observed (le; 1f, R1=Me, R2=E-CH 0C6H4, 1g, R]=Me, R2=Ph; 1h, R]=Me, R2=0Me;

1i, R]=Me, R2 p- N02C6H4) In these cases the reaction stops at the stage of the

acyl chloride derived from 1 (at 25°C as well as at 60°C). A similar acyl
chloride is also the sole product obtained from 1j.

We propose that the rearrangement occurs via the following pathway:

SO,NRR S0,Cl

®N
’ \R
coct ¢ T CONRR,
& O

The intramolecular migration of the substituted amino group is supported by

the observation that the p-substituted isomer of la does not undergo the
rearrangement after treatment with 8 equiv. of SOC12 in CDC]3 for 4 days at 25°C,
despite rapid formation of the acyl chloride. Additional evidence for an intra-
molecular process is provided by the observed pseudo-first-order kinetics of

the conversion of 3 into 2 and by the finding that no reaction is observed when

a 1:1 mixture of §§

for 3 days at 25°C8. The rapid and quantitative formation of 3 as an intermediate

and §7 is treated with thionyl chloride in dichloromethane
9

SO,NMe, 50,Cl

CONMe, coct

5 s

is consistent with a change in the NMR spectrum during the first five minutes of
the reaction. Subsequent spectral changes indicate rate determining formation of 2
from this intermediate. No signals of the high-energy intermediate 4 were observed.
Interestingly, however, the rearrangement of lc is accompanied by the formation

of N-methylsaccharin (7) and benzyl chloride (8) as s1‘deproducts]0
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/Me
SO,N S0,Ct 5\02
“CHPh  SOCl; + @[ N-Me + PhCH,Cl
coci, Me d
CO,H CON__ 0
CH,Ph 0
1c 2¢, 40% 7.35% 8.20%

Nucleophilic attack of the chloride anion on benzylic carbon in intermediate 4
readily accounts for this observation. The preference for nucleophilic attack at
benzyTic carbon rather than at methyl is we]]-documented]]’]z.

The resistance of 1j to undergo rearrangement (less than 5% after 3 days at
25°C) is in agreement with previous findings for related systems] which show that
a six-membered ring intermediate is more strained than a five-membered ring ana-
Togue.

Finally we note that the rearrangement of la does also occur in anhydrous
trifluoroacetic acid at 75°C but is then accompanied by the formation of substan-

tial amounts of solvolysis products]3:

SO SO,H SO3H
NMe2 00w, cr,co,H 3 3 ®
—_— + + H,NMe,
C02H 75 C;t,lz15rnm. CONMez COZH
la §6% 33% 33%

In contrast to the intramolecular carboxyl-catalyzed hydrolysis of su]fonamides],
this reaction does not proceed via the cyclic mixed anhydride14. Again, sulfon-
amide 1j reacts much slower (t]/2 280 min. at 75°C, 70% rearrangement vs 30%

solvolysis).
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