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PARTICIPATION OF A PERI-HYDROXYL GROUP IN THE
TRIFLUOROACETOLYSIS OF NAPHTHALENESULFONAMIDES

%*
Jean-Paul MAZALEYRAT and Michel WAKSELMAN

CNRS-CERCOA 2, rue Henry Dunant 94320 THIAIS (France)

Summary : Trifluoroacetolysis of N-alkyl-8~hydroxy-naphthalenesul fonamides genernally Leads
to the conresponding amines and naphthosultones. A model experiment shows that this
reaction may be used in a two-step cleavage of sulfonamide profecting groups.

Semi-permanent protection of the e—amino group of 1ysine1, guanidino group of
argininez, imidazole group of histidine3 and indolic group of tryptophane4 by sulfonylation
has been recently reported. Introduction of methoxy and/or polyalkyl substituents generally
increases the rate of the acidic cleavage of these arenesulfonamides. However, a delicate
balance between stability in trifluorocacetic acid (TFA) and ease of cleavage in more acidic
medium at the end of the synthesis has to be found so as to selectively cleave the fertbuto-
xycarbonyl (Boc) c-amino protecting group at each stage of the chain elongation without remo-

val of the side-chain protecting groups.

We purpose to study a different two-step mechanism of cleavage in which the arenesul-
fonamide precursor 1 containing a latent hydroxyl group A at the penl position would be
completely stable in TFA and could selectively lead to a 8-hydroxy-1-naphthalenesulfonamide 2
(step a ; Scheme I). Then participation of the peii-hydroxyl group in the trifluoroacetolysis

of 2 would give a sultone 3 and amine salt 4 (step b).
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Participation of alcoholic5 and carboxylic6 groups in the acidic hydrolysis of
benzenesulfonamides is known. The residence time of interacting functions within a bonding
distance is of crucial importance for the rate of intramolecular reactions7’8 and the
peni—effectg on a naphthalene skeleton could favor the participation of a phenolic group. As
model compounds for examination of step b, the sulfonamides 2a-e and 6 have been prepared by
aminolysis11 of the corresponding sultones12. Trifluoroacetolysis of these sulfonamides has
been followed by UV spectroscopy in neat trifluoroacetic acid at 25°C. In all but one case,
the corresponding sultones 3 and amine salts 4 were formed, and nice isosbestic points were
observed. However, in the case of the dinitrosulfonamide 2e (X=Y=N02), the release of the
amine 4 was not accompanied by the formation of sultone 3e, although this sultone was
checked to be stable in the reaction conditions, suggesting the occurence of a different

mechanism15

Excellent pseudo-first-order plots were obtained for all kinetics, and the calculated

rate constants are reported in Table I.

Table I : Calculated pseudo-first-order rate comstants for trifluoroacetolysis of

the sulfonamides 2 in neat trifluoroacetic acid at 25°C.

Sulfonamidea) 103kObs t1/2
n® X Y R min=1 min
2a  H H bzl 0.3 2160
2 Ts H bzl 1.9 368
2c Tsg 1 bzl 5.5 126
24 N0, H bzl 5.7 121
2'b Ts H Pr 4.2 164
2'c Ts I Pr 15.8 44
2¢ N0, NO, bzl 14,6 47%
6 0 c)

a) bzl=CH2C6H5 H Pr=E—C3H7 s TS:R'SOZC6H4CH3
b) The absorption curve of the final product does not correspond to the
one of sultone 3e.

c¢) No reaction after 1 month at 25°C.

From these data, it appears that the rate constants are higher (by a factor of ca.3)

for the sulfonamides derived from the more basic n-propylamine, as compared to benzylamine.
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Electron withdrawing groups X=Ts,NO2 in pana position of the naphthol ring favor the
reaction. Introduction of an iodine atom in 0Atho position also enhances the rate constant

by a factor of ca.3, possibly because of a contribution of both electronic and steric

effects.
050,
The inertness of N-benzyl-(3-nitro-6- SOYNHCHZW
hydroxy-phenyl) methanesulfonamide 6 (Table I,
having also a neighbouring phenol grouping, O, NG,
supports the hypothesis that the peii-effect is 5 §

responsible for the reactivity of sulfonamides 2.

As a model of the first step a of scheme I the cleavage of the methoxysulfonamide 1b

(A=OMe) has been studied (scheme II).

MeQ  SO,C1 SOZNHCHZQ
»—~ Q0 — #‘ -
1b(A-0Me)
Scheme II1

This compound was prepared from the corresponding sulfonyl chloride. As expected16
it was found to be very stable in TFA (no alteration after 4 days at room temperature). The
cleavage of the methyl ether group by means of BBr318 gave the hydroxysulfonamide 2b with a
80 7 yield.
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