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Olefinic primary sulfonamides were treated with iodobenzene diacetate and potassium hydroxide in methanol to give intermediate iminoiodinanes.
Catalytic copper(l) or (I) triflate then provided intramolecular nitrene delivery leading to aziridine formation except in one case where a rare
copper-catalyzed C—H insertion was observed. The aziridines could be opened by various nucleophiles (methanol, thiophenol, allylmagnesium
bromide, benzylamine) to give the corresponding substituted cyclic sulfonamides.

Since the initial discovery of the antibacterial activity of the
dye Prontosill and its clinical use in 1933 against a case of
staphylococcal septicemtathe sulfonamide function has
been incorporated in a still growing number of biologically
active compound$pne of the most famous examples today
being the well-known Sildenafil (Viagrad. In addition to
being a carboxyl isostere, the introduction of the,S®
moiety induces an increase of stability, for example, toward

protease-catalyzed degradation in the case of sulfonamide-h erbicida$e

containing peptidomimeticsHigh interest has also been
directed to their cyclic counterparts, the sultams, which
display a vast array of biological activities. Oxicams (e.g.,
Ampiroxicam 3)* are a large family of nonsteroidal anti-
inflammatory agentaN-Alkylated saccharin derivatives act
as agonists of 5-Hijk receptors and have therefore found
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applications as neuroprotectaiitsr anxiolytics (e.g., Ipsa-
spirone4)5® They also selectively inhibit serine proteases
(tryptasé&?or elastas®). Development of cyclic sulfonamides
as selective inhibitors of the zinc enzyme carbonic anhydrase
has led to the discovery of antiepileptic agents (e.g.,
Sulthiame5)” and recently to the approval of Brinzolamide
6 for the topical treatment of glaucoma in the United Stétes.
Diuretic @ anticonvulsan® cardiotonic3® -blocking?® or
activities have also been claimed in patents.
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Finally, from a chemical point of view, sultams have served  The startingv-alkene-1-sulfonamide3a—d were prepared

as efficient chiral auxiliarie’§ or reagentd! by aminolysis in acetonitrile ofv-alkene-1-sulfonyl chlo-
rides, themselves easily obtained from the corresponding
bromidesBa—d using previously published protocd&The
ortho-substituted benzenesulfonamidgs-13 were synthe-

SO;NH;  EtO HN \ . . . - .
NH, /©/ - , sized in a two-step procedure involving artho-metalation
Nan N of N-tert-butylbenzenesulfonamided'® followed by acidic
N cleavage of theert-butyl group (Scheme 2). In the case of
2 1 O=
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In this communication, we wish to report a new strategy E*  allyl bromide 12 R = allyl : 28%
for the preparation of cyclic sulfonamides based on intramo- E* - methallyl bromide 13 : R = 2-methyl-

lecular copper-catalyzed nitrene delivery. Recent publications propenyl ; 13%

bear witness to a renewed interest in synthetic approaches
to sultams. While most previously described methods rely
on nucleophilic or electrophilic substitutions, as well as on
thermal or photochemical decomposition of azitfesew
preparations involve ring-closing metathésisr radical
processe$? Further to our work on theN-(alkylsulfonyl)-
imino]phenyliodinane (PE:NSes)7*4and in connection with
biological studies, we aimed to study the possibility o
intramolecular copper-catalyzed aziridinatidhsiever re-
ported before, as a route to substituted cyclic sulfonamides
(Scheme 1). The success of such a cyclization would strongly

2-vinylbenzenesulfonamidél, the Schlosser procedtite
prevented any cyclization to 1,2-benzisothiazole 1,1-dioxide.
On the other hand, acidic cleavage of the protected 2-meth-
allylbenzenesulfonamide isolated after tirtho-metalation
step afforded compoundl3 in minor quantity, the major
f product being the six-membered ring-cyclized product.
Following our previously reported procedufereaction
of the unsaturated sulfonamides with iodobenzene diacetate
and potassium hydroxide in methanol afforded the intermedi-
ate iminoiodinanes, which were isolated simply by extraction
with dichloromethane followed by cold aqueous wash. The
resulting amorphous yellow solids were immediately treated

Scheme 1 with a catalytic amount of copper triflate in acetonitdfe?
| /, Results are summarized in Table 1.
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s substrated2 and 13 could be efficiently transformed into

Table 1. Intramolecular Copper-Catalyzed Reactions th.e aziridings’l_g gnd 20, respectively, no rgaction occurred
with the iminoiodinane derived from vinylic compound.
OoNH w7 o~ lorl This is probably related to the nature of this intermediate,
C 2NF2 Phi(OAc), C\Nzﬁph 10% Cu™ ™", CHLN which proved to be highly unstable. However, application
—  KOH,MeOH “— 4A molecular sieves of the bromine-catalyzed aziridination procedtite 11 led
to formation of aziridinel8 in good yield.
We next turned our attention to the synthetic opportunities

Substrate Catalyst (Conc®)  Yield®  Product provided by these new bicyclic sultams. Preliminary experi-
Js) ments with different types of nucleophiles (methanol,

oNH, CuOTH 14:0 < iophenol, allylmagnesium bromide, benzylamine) afforde
'SONH oTf ) thiophenol, allyl b de, b I fforded
9a N aziridine ring-opened products in good yields with concomi-

tant C—0O, C—S, C—C, or C—N bond formation (Scheme

SONH;  CuOTf (0.05 M) 1533 o i i
( ob CuOTE (0.1 M) 13 . 38b gsg 3). In the case of compound$ and 16, exclusive opening

CuOTf (0.25 M) 15:32

CuOTf (0.05M) 16 : 34 p
N7

SO,NH, :
~  9c¢  CuOTf (0.1M) 16616 $=0 Scheme 3
Cu(OT : A N 0
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CuOTf (0.1 M)  17:510 O~ ( K:NH
SO2NH 57
C\z Z Cu0Thy, 17 - 45 NH " Nu
X 9d 15:n=1 21 :Nu=OMe;n=1:65%
F 16:n=2 22:Nu=SPh;n=1;62%
23:Nu=OMe’;n=2"92%
o)
SO,NH; CuOTf 18:0 o) 0 MaBr 0
@[/ PTAB 18 : 70¢ s 520 A0 520
Z 11 N N NH
Et,O, THF —
o 18 24 :60%
SOLNH, CuOTf 19 : 60 AP 0,0 o, 0

12 N S\N BnNH,, EtsN S\NH
N NHBn

SONH; Q.0 19 25:62%
@(/< CuOTf 20 : 80 w
=
13

of the aziridine at the more substituted site was observed,
amicos S Average of troe runs Brommeccaialyzed astidmaton (OTaB. | Caang to six- and seven-membered ring proddxits22,
phenylt}imethy%mmonium tribromide). Y ' _and23. It should be pointed _out tr_\at no reaction took place

in the absence of boron trifluoride etherate. In contrast,
aziridines 18 and 19 preferentially reacted at their less
substituted carbon atom, forming bendjigothiazole24 and

higher homologue8b,cgave the expected bicyclic aziridines e , ‘
15 and 16, respectively. In both cases, best results were P€nzo[e]thiazines, respectively, as the major products.

obtained using moderately dilute reaction mixtures (ce., In conclusion, the intramolecular copper-catalyzed reaction
= 0.1 M), while acetonitrile was found to be the solvent of of an iminoiodinane bearing an olefinic bond represents a

choice. Moreover, both GROTF and C#(OT¥), catalyzed new synthetic route to cyclic sulfonamides. Moreover, in
the intramolecular process, although the latter appeared tocontrast to most previously described procedures, the present
methodology allows introduction of additional functionality

be less efficient. However, when applied to sulfonantide _ C. : X X
these conditions gave rise exclusively to the allylic insertion " the sultam via nucleophilic opening of the intermediate
aziridine. The full scope and limitations of this novel

product17. Although not unprecedentétisuch a copper- ) S
catalyzed C—H insertion has only been rarely observed in Methodology are currently under investigation.

analogous intermolecular aziridination reactions. Another
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