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By using the powerfuN-cumylsulfonamide directed metalation group (DMG), a series of 2-substituted
derivatives were prepared according to the direatethio metalation (M) tactic (Table 1). Mild
conditions forN-decumylation and other simple transformations of the products have been achieved
(Scheme 2). The 3-silyloxy sultah? undergoes further &M to give formyl, thiomethyl, iodo, and

amide derivatived 3a—g of potential value for saccharin synthesis (Table 2). An effective route to target
7-aryl saccharins via Suzuki cross coupling (Table 3) followed by further metatat@mmipamoylation

and cyclization (Table 5) is described. 4,7-Disubstituted saccharins have been obtained by similar sequences
(Scheme 3). Mild TFA-mediatedN-decumylation furnishes substituted primary arylsulfonamides
(Table 4).

Introduction leukocyte elastase inhibitor, KAN 4004%@&hart 1), used for
treatment of emphysema and by reports of structural variations,
e.g., WIN 63294. More recently, 4,7-substituted saccharins
appear as substructures in the Merck carbapenem antibacterial
agents$ The discovery of the anti-inflammatory properties of
the 4-hydroxy-1,2-benzothiazine 1,1-dioxide (oxicam) ring
system? constituting a ring-expanded saccharin, further stimu-
lated synthetic activity in this area.

As illustrated by the commercial medicinal agents (Chart 1),
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isothiazole 1,1-dioxide (sultam) and related 1,2-dihydrobenzo-
[d]isothiazol-3-one 1,1-dioxide (saccharin) ring systems have
been viewed with considerable interest, unsurprisingly, in the
pharmaceuticdl and flavoE industries but, as perhaps less
appreciated, also in the polymiend metal coordinatidrfields.
Interest was further enhanced by the discovery of a human
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CHART 1. Bioactive Saccharin Derivatives
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SCHEME 1. Synthesis of 7-SubstitutedN-Methyl
Saccharins
1. n-BuLi, THF
00 -40°C T P T o0
N 2. CICONMe; S NHMe  60°C S,
“NHMe ————— E— NMe
3. n-Buli, THF NMez  oduced
40 °C
e o pressure e}
1 2 3

(44-62%, overall yld)

saccharin ring syste#®.Whereas 5- and 6-substituted saccharins
are readily accessed via electrophilic substitution regimens,
7- and 4,7-substituted derivatives lacked a general approach unti
the work of Proudfoot®® who reported an elegant one-pot
approach to 7-substituted derivativ&based on two successive
directed ortho metalation (M) reactions starting from
secondary sulfonamidg the second of which takes advantage
of the more powerful sulfonamide directed metalation group
(DMG) effect to lead to the regioselective formation »f
(Scheme 1} The drawbacks of this route are the modest yields
and, significantly, the de facto formation of tHé-methyl
saccharin3 that precludes further functionalization, a process
of value for drug analogue synthesis. The work of HI&Sf&,
which has been utilized in the synthesis of many pharmaceuti-
cally important saccharins (Chart 1), provides a route to
N-unsubstituted saccharins but does not permit variable func-
tionalization of the 7-position. Furthermore, few routes to 4,7-
disubstituted saccharins have been reported and develdped.
As part of our continuing efforts to broaden the scope of new

(9) Lombardino, J. G.; Wiseman, E. Wled. Res. Re 1982 2, 127—
152.

(10) (a) Proudfoot, J. R.; Patel, U. R.; Dyatkin, A. B. Org. Chem.
1997 62, 1851-1853. (b) Hlasta, D. J.; Bell, M. R.; Court, J. J.; Cundy,
K. C.; Desai, R. C.; Ferguson, E. W.; Gordon, R. J.; Kumar, V.; Maycock,
A. L.; Subramanyam, GBioorg. Med. Chem. Letll995 5, 331-336. (c)
Zlotin, S. G.; Kislitsin, P. G.; Podgursky, A. |.; Samet, A. V.; Semenov, V.
V. J. Org. Chem200Q 65, 8439-8443. (d) Xu, L.; Katohgi, M.; Togo,
H.; Yamaguchi, K.; Yokoyama, MTetrahedronl999 55, 14885-14900.

(e) Burri, K. F.Helv. Chim. Actal99Q 73, 69-80. (f) Loev, B.; Kormendy,
M. J. Org. Chem1962 27, 2448-2452.
(11) The hierarchy of the two DMGs agrees with general observations

based on inter- and intramolecular experiments. For reviews, see: Hartung,

C. G.; Snieckus, V. I'Modern Arene ChemistnAstruc, D., Ed.; Wiley-
VCH: Weinheim, Germany, 2002; pp 33367. Whisler, M. C.; MacNeil,
S.; Snieckus, V.; Beak, FAngew. Chem.nt. Ed. 2004 43, 2206-2225.
Macklin, T.; Snieckus, V. IrHandbook of C-H Transformation®yker,
G., Ed.; Wiley-VCH: Weinheim, Germany, 2005; Vol. 1, pp 10518.
(12) E.g., for the oxidation of 4,7-substituted berdjisfothiazole, see:
Becke, F.; Hagen, Hlustus Liebigs Ann. Cherhi969 729,146-151. For

inverted metalation of an appropriate carboxamide, see: Hlasta, D. J.; Court,

J. J.; Desai, RTetrahedron Lett1991, 32, 7179-7182.
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TABLE 1. DoM Synthesis of 2-SubstitutedN-Cumyl

Arylsulfonamides
Y O\\S//o J<

2K

1. s-BuLi/ TMEDA

©/ “N” “Ph THF,-78°C,2h | X >N Ph
H . _ H

R 2. E R e

4a-d 5a-i

entry  product R E E yield, %,5
1 5a H DMF CHO 87
2 5b H PhCO PhCOH 95
3 5c H CICONMe, CONMe 79
4 5d H TMSCI T™MS 60
5 5e H MeSSMe SMe 92
6 5f H 12 | 88
7 5g 4-Me I | 842
8 5h 2-MeO  CICONE} CONE®b 7%
9 5i 4-MeO b | 642

2 Reactions carried out at T with n-BuLi as base for 1 h.

DoM strategied?® a rekindling of interest in sulfonamide
metalationt* and the discovery of thid-cumyl DMG for amides,
O-carbamates, and sulfonamidésye report on (a) the gener-
alization and extension of the reportedi-cumylsulfonamide
DoM chemistry (Table 1), (b) the @ chemistry of the derived
2,3-dihydrobenza]isothiazol-3-0112, which provides 7-sub-
stituted saccharins and benzoisothiazines (Scheme 2 and
Table 2), (c) the Suzuki cross coupling chemistry of tr@v
Iclerived iodo arylsulfonamides for the construction of biaryl
sulfonamides (Table 3f,and (d) new combined @ —Suzuki
protocols for the synthesis of both 7-aryl and 4,7-diaryl-
substituted saccharin derivatives (Table 5 and Scheme 3). The
overriding feature of the described methodology is the provision
of mild conditions for conversion di-cumylsulfonamides to
primary sulfonamides (Table 4), allowing the retention of
sensitive functionality’

Results and Discussion

To begin, reinforcement and extension of the preliminary
findings'® concerning the powerfill-cumylsulfonamide DMG
was undertaken. Thus treatment of compou#dsd, conve-
niently prepared by the reaction of arylsulfonyl chlorides and
cumylamine (see the Supporting Information), with selected
electrophiles gave 2-substituted arylsulfonamiflasi mostly
in excellent yields (Table 1)Ortho rather than benzylic
deprotonation of5g (entry 7) was assured from results of

(13) (a) Cai, X.; Snieckus, VOrg. Lett. 2004 6, 2293-2295. (b)
Macklin, T. K.; Snieckus, VOrg. Lett.2005 7, 2519-2522. (c) Zhao, Z.;
Snieckus, V.Org. Lett.2005 7, 2523-2526.

(14) MacNeil, S. L.; Familoni, O. B.; Snieckus, V. Org. Chem2001,

66, 3662-3670.

(15) Metallinos, C.; Nerdinger, S.; Snieckus,®fg. Lett.1999 1, 1183~
1186.

(16) For reviews on this methodology, see: Anctil, E. J. G.; Snieckus,
V. J. Organomet. Chen2002 653 150-160. Anctil, E. J. G.; Snieckus,
V. In Metal-Catalyzed Cross-Coupling Reactip@sd ed.; Diederich, F.,
de Meijere, A., Eds.; Wiley-VCH: Weinheim, Germany, 2004; pp 761
813.

(17) Normally, harsh conditions are required for dealkylationNof
alkylsulfonamides, e.g., potassium superoxide: Park, K. H.; Lee,Syiih.
Commun1992 22, 1061. Sonochemical hypervalent iodine: Katohgi, M.;
Togo, H.Tetrahedror?001, 57, 7481-7486. Katohgi, M.; Yokoyama, M.;
Togo, H. Synlett200Q 1055. Photolysis: Abad, A.; Mellier, D.; Be J.

P.; Pertella, CTetrahedron Lett1971, 47, 4555-4558. For a recent method
with periodic acid and catalytic chromium(lll) acetate hydroxide allowing
mono- and diN-dealkylation even in the presence of aryl TMS substitution,
see: Xu, L.; Zhang, S.; Trudell, M. LSynlett2004 11, 1901-1904.
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SCHEME 2. Modification of 2-Substituted N-Cumyl Arylsulfonamides
R ¥ Kk
NH S OH 5f,E=1 NP
Ph 5b, E= Ph Ph Cu powder, DMF )
Ph TFA, tt, 10 min 105 °C, 25h
6 (99%) (41%) 7
4a,E=H
O\\szo 5d, E = TMS Q‘S’P J( 1.NaH / DMF o\g/o J{
©i “NH _TFA, t, 10 min ©: \u Ph 0°C—t \Et Ph
T™S (85%) E 2. Etl, (91%)
8 5a ?
1. s-BuLi, THF, -78 °C
2. TMSCI (72%)
E=CHO 3.10:1 TFE/ AcOH
reflux, 3h
AP QP Q0
\ _é PDC, DMF [ :[ \ é, S<
N -— N NHEt
Ph (67%) Ph ©i
10 5 1
TABLE 2. DoM Chemistry of Silylated Carbinolsulfonamide 5a:5j (E = CHO)
5a Q 0 E 0.0 13
N7y c Q.0
LDA S Y| 1.s8uli S, M 1.K,CO5 MeOH Y
— N~ “Ph| — pp ———————> NH
TMSCI 2.E* 2.PDC, DMF
5i OTMS OX 3. TFE, reflux 0
12 (75%) 13a-g 14 (85%)
13c 13¢c
Entry Product X E* E yid, % TFE i-PrOH
reflux reflux
1 13a T™MS TMSCI T™MS 48
2 13 TMS TMSCI ™S 65 0,0
3 13b TMS  MeSSMe  MeS 57 I S
4 3¢ TMS | I 69 Q.0 H
5  13d H DMF CHO 39 S,
6 13 H CICONEt, CONEt, 62 N .
7 13 H  MeSSMe MeS 33 Oi-pr
8 13 H b ! 83 15 (94%) 16 (75%)

previous studie$? Introduction of theN,N-methyl andN,N-
diethyl carbamoyl DMGs to givebch (entries 3 and 8)
proceeded in high yield, similar to that achieved by Proudféot
for the formation of theN,N-dimethyl derivative in his corre-
sponding system.

To explore reactivity that parallels previous work NAMe
and N-phenyl sulfonamidé§ and to show the value of the
hydrolytic lability of the N-cumyl group, a number of simple
transformations were carried out (Scheme 2). Thus, Ullmann
homocoupling of 2-iodo derivativéf produced the biaryl
bisulfonamide?7 in modest yield. Treatment of the tertiary
carbinol 5b, obtained by benzophenone quench, with TFA at
room temperature for minutes led in quantitative yield directly
to the decumylated sulta®!® To show the value of the mild

silylation, were treated under TFA and even milder TFEp
= 12.437—-HOAc (10%) conditions respectively to afford
decumylated product® and11, thus confirming the ability to
retain TMS? for further potential synthetic us@ The 2-formyl
derivative 5a, existing in equilibrium with the corresponding
cyclic 2,3-dihydrobenzdajjisothiazol-3-ol 1,1-dioxid&j (3:15a

5j by TH NMR (see the Experimental Section), was easily
oxidized into theN-cumyl saccharirlL0.

The recognition that saccharins undergo attack at the carbonyl
by organolithium3® provided the incentive to take advantage
of the ring-chain tautomerisi®e:5j process for potential further
DoM chemistry studies (Table 2). Treatment with 2 equiv of
s-BuLi/TMEDA gave a complex mixture, presumably owing

decumylation conditions on sensitive substrates, the 2-TMS
secondary sulfonamidéd and the corresponding tertiary
sulfonamide9, prepared by ethylation, and after metalation-

(18) Watanabe, H.; Gay, R. L.; Hauser, C.ROrg. Chem1968 33,
900-903. Watanabe, H.; Hauser, C. R.Org. Chem.1968 33, 4278—
4279. Watanabe, H.; Mao, C. L.; Barnish, I. T.; Hauser, C1.ROrg. Chem.
1969 34, 919-926. Watanabe, H.; Mao, C. L.; Hauser, CJROrg. Chem.
1969 34, 1786-1791.

(19) Roberts, C. W.; McBee, E. T.; Hathaway, CJEOrg. Chem1956
21, 1369-1370.

(20) Compounds was obtained in 94% yield over two steps frdh
compared to the two-step 79% vyield obtained originally by Hauser using
more vigorous HBr cyclization conditions to afford the corresponding
N-methyl sultam derivativés

(21) We have conveniently removed aryl TMS and TES under refluxing
TFA conditions; see: (a) Reed, M. A.; Chang, M. T.; SnieckusOvg.
Lett.2004 6, 2297-2300. (b) Wang, W.; Snieckus, V. Org. Chem1982
57, 424-426.

(22) For example, in electrophile-induced ipso desilylation chemistry,
see ref 13c.

(23) Porter, N. A,; Carter, R. L.; Mero, C. L.; Roepel, M. G.; Curran,
D. P. Tetrahedron1996 52, 4181-4198.
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TABLE 3. Synthesis of 18a-k by Suzuki Cross Coupling

N i H
O‘ISI—N—% Osg_|
Ph

N
ArB(OH), Ph
I Ar

Pd(PPh3)4 (5 mol%)

G shgi G 18ak
5f (G = H), 5g (G = Me), 5i (G = MeO)
Entry SM(5) ArB(OH), (17)? Cond® Product (18) yid, %°
QH
0:Z.
Hope~< Y SN
_\R
1 5f 17a (R=H) A 18a (R = H) 76
2 5 17b (R = 2,3-diMe) B 18b (R = 2,3-diMe) 80
3 5f 17c (R = 2-CONEty) A 18¢c (R=2-CONEt) 57
4 5f  17d (R = 3,5-diCl) D 18d (R = 3,5-diCl) 74
QH
O:5-N4,
5 5f (HO)ZB 17¢ C . ‘h 18e 75
6 st HoeLS 11 B odRL 1g o5
B2 Ph
O
o]
2H
O:§-R<4 h
a
Me R
7 59 17a B 18g (R =H) 72
8 59 17a c 18g (R =H) %
9 59 17b A 18h (R=23-dMe) 70
0
2H
o‘S-N—éh
=R
MeO
10 5i 17a B 18i (R = H) 84
11 5i  17g (R = 4-CHO) c 18] (R = 4-CHO) o7
QH
Oza. _é
12 5i 17f c SN ph 18k 80
é §—</ 'S
MeO

a2-MeOGH4B(OH), gave homocoupled product in 67% yield under

conditions A.P A: K3PQy, DMF, 100°C. B: aq NaCQs;, THF, 70°C. C:
aq CsCO;s, THF, 70°C. D: ag NaCO;, DME, 90°C. ¢Isolated and purified
product.

to the electrophilicity of the open-chain aldehysig which is
the predominant ringchain tautomer under these conditicfs.
Although LDA-mediated silylation furnished, in good yield, th

3-silyloxy sultam12, which was chromatographed and spec-
troscopically characaterized, this compound underwent slow

desilyation over time to givéa5j. However,s-BuLi/TMEDA

(1 equiv) metalation conditions followed by quench with TMSCI

afforded the 7-TMS product3a in modest yield (Table 2,

Blanchet et al.

TABLE 4. N-Decumylation: Synthesis of Primary
Arylsulfonamides 19a-e

o H o
SS—N S—NH,
ph TFA,0°C, 10 min
Ar Ar
G 18 G 19
SM (18)2 product (L9) G Ar yield? %

18b 19a H 2,3-Me-CgH3 92
18e 19b H 2-naphthyl 83
18g 19c Me Ph 90
18i 19d MeO Ph 91
18j 19e MeO 4-OHCGH4 78

aFor structures, see Table Blsolated and purified product.

the hemiaminal6. All products constitute simple but unknown
and potentially valuable 7-iodo derivatives.

In view of the lability of 7-iodoO-silyl 2,3-dihydrobenzo-
[d]isothiazol-3-0l13¢ the DoM —Suzuki cross coupling strategy
for the preparation of 7-substituted saccharins was inverted:
cross coupling of the 2-ioddl-cumyl arylsulfonamide$f,g,i
followed by metalation and\,N-diethylcarbamoy! chloride
guench prior to cyclization to the saccharins. The Suzuki
reaction on5f,g,i (Table 3) was carried out under several
optimized conditions A-D, of which the use of 2 equiv of Gs
CQ; in a biphasic medium (C) produced the best yields under
the shortest reaction times. Very good to excellent yields of
products were achieved for a range of boronic atits—g and
led to unsubstituted (entries 1, 7, 8, and 10), alkylated
(entries 2 and 9), chlorinated (entry 4), and formylated (entry
11) biarylN-cumylsulfonamides. Unhindered naphthalene 2-bo-
ronic acid (7€ also underwent smooth coupling (entry 5).
Interestingly, 2-anisylboronic acid gave only a homocoupling
product (footnote @3> Modest hindrance effects (entries 2, 3,
and 9) appear to be of minor consequence to the yields obtained
in the reaction. One (commercial) heterocylic boronic agief)(
underwent smooth coupling reactions to gi¢8f and 18k
(entries 6 and 12); both of these heterobiaryl sulfonamides as
well as the corresponding sulfonamide ami@e (entry 3) invite
inquiry regarding the regioselectivity of furthelo®l chemistry.

N-Decumylation of selected biaryl sulfonamid&8b,e,g,i,j

e Proceeded under the mild TFART/10 min conditions to the

corresponding primary sulfonamid&9a—e (Table 4). Differ-
entially N-alkylated sulfonamides may be obtained via this route
or via alkylation prior to @M chemistry (Scheme 2).

The sequences depicted in Table 5 and Scheme 3 conclude
the goal of establishing viable routes to 4- and 4,7-substituted

entry 1). The site of substitution was verified by 2D NMR saccharin derivatives. Thus-BuLi/TMEDA metalation of
(see the Supporting Information). The yield of this reaction was Selected biaryN-cumylsulfonamidesl8a 18 18g and 18i

considerably improved by use of 2 equiv ®BuLi/TMEDA

(entry 2), conditions which were then applied for the intro-

duction of other electrophiles to afford produci8Sb—g

followed by N,N-diethylcarbamoy! chloride quench gave the
expected amide sulfonamid28a—d (Table 5). The metalation
regiochemistry ofl8gwas expected on the basis of the previous

(entries 3-8). In several cases, the workup was effected with result_s_ofp-tolylsulfonamide metalation (Table 1) while that
methanolic KCOs, which furnished the desilylated products ©f 18i is foretold by the order of SMHR > OMe DMG

13d—g (entries 5-8). Three additional transformations 8c
were carried out: KCO; desilylation, PDC oxidation, and TFE-
induced decumylation gavé&4 while direct TFE treatment
resulted in the formation of benzoisothiazolb. Simple
treatment ofl3c under refluxingi-PrOH conditions funished

(24) Metallinos, C. Ph.D. Thesis, Queen’s University, 2001.
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powerll Mostly without isolation, these were conveniently
transformed directly by mild TFA decumylation followed by

(25) Under similar conditions, 2-anisylboronic acid has been reported
to undergo homocoupling more efficiently than all the other boronic acids
tested; see: Lei, A.; Zhang, Xetrahedron Lett2002 43, 2525-2528.

(26) Desai, R. C.; Hlasta, D. J.; Monsour, G.; Saindane, M1.TOrg.
Chem.1994 59, 7161-7163.
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TABLE 5. Synthesis of 7-Substituted Saccharins 23ad

o H Do H N0
SN 1.n-Buli, TMEDA EBN SN 1.TFA, 1.t $=0
Q Ph " THF,0°C, 1h Ph " 10min
A A Ar
2. CICONEt; 2. AcOH, reflux
G G 12h G
18 20a-d 3.Hal 23a-d
product (yield, %)
SM (18)2 20 23 G Ar
18a 20a(99) 23a(90) H Ph
18e 2015 23b (57) H 2-naphthyl
18g 20€ 23c(42y Me Ph
18i 20d(78F  23d(88) MeO Ph

a See footnote, Table 4.° Isolated and purified productsUsed directly
after column chromatography without characterization in the next step.
dYield over two steps.

HOACc treatmeri® into the N-unsubstituted saccharir®8a—d
in modest to excellent yields.

The sequence leading to 4,7-disubstituted sacch@3es
(Scheme 3) was initiated by-BuLi/TMEDA —iodination se-
guence oR0aand5h to give the corresponding iodo derivatives
2laand?21b, respectively. Suzuki cross coupling with phenyl-
boronic acid under the N&O; conditions, as previously
established (Table 4), afforded the tetrasubstituted aron2ecs
and22b, which, when subjected to the above decumylation and
cyclization conditions, delivered the 4,7-disubstituted saccharins
23eand 23f respectively in good overall yields. The depicted
methodology conceptualized by schematdanay be considered
in general context whereby other than carbamoyl DMGs

(step 2) and electrophilic halogen (steps 1 and 3) are introduced

leading potentially to the construction of differentially and
contiguously substituteg-teraryls.

Conclusions

In summary, the BM chemistry of theN-cumylsulfonamide
DMG has been generally demonstrated (Table 1) and the mild
conditions forN-decumylation have been illustrated (Scheme
2 and Table 4). While regioselective C-0M reactions on the
3-silyloxy sultam 12 may be achieved and lead to 7-iodo
benzoisothiazole and saccharin derivatives (Table 2) which could
be used for Suzuki cross coupling to 7-substituted saccharins
the inversion of the two stepsSuzuki reaction (Table 3)
followed by carbamoylation and cyclization (Table-frovides
a more efficient route to the target molecul3a—d. Taking
advantage of the introducédN-diethylcarbamoyl DMG then
allows the construction of exemplary 4,7-disubstituted saccharins

SCHEME 3. Synthesis of 4,7-Disubstituted Saccharins 22a,b
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23ef (Scheme 3). As is generally observed, new results in the
DoM area, although of some vintage for the sulfonamide é&se,
provide contemplation for further useful anionic aromatic
chemistry (e.g., compounds8c¢f,k and schemati@4) as a
function of the interest and need of the synthetic chemist.

Experimental Section

DoM of N-Cumyl Arylsulfonamides: General Procedure 1.
A flame-dried, argon-flushed, round-bottomed flask containing a
solution of an appropriate sulfonamidéa—d (1 mmol) and
TMEDA (2.2 mmol) in THF (10 mL) cooled te-78 °C was treated
dropwise with a solution o6-BuLi (2.2 mmol, 1.171.38 M in
cyclohexane). The resulting yellow solution was allowed to stir
for 2 h, the electrophile (1.2 mmol) was added dropwise, and the
mixture was allowed to warm slowly to room temperature. Saturated
aqueous NECI (10 mL) was added, the mixture was transferred
to a separatory funnel with EtOAc, and the organic phase was
separated. The aqueous phase was extracted with EtOAc (2
10 mL) and the organic extracts were combined, washed with brine
(10 mL), dried (NaSOy), and concentrated in vacuo. The crude
residue was purified by column chromatography (hexanes:EtOAc).

2-Formyl-N-(2-phenylpropan-2-yl)benzenesulfonamide (5a).
This compound was prepared according to General Procedure 1
with the following materials: 4a (1.10 g, 4 mmol), TMEDA
(2.33 mL, 8.8 mmol), THF (40 mL)s-BuLi (6.67 mL, 1.32 M in
cyclohexane, 8.8 mmol), and DMF (0.37 mL, 4.8 mmol). Column
chromatography (3:1 hexanes:EtOAc) yield&d(1.05 g, 87%) as
a pale yellow solid: mp 115118°C; IR vmax (KBr) 3264, 3021,
2988, 2961, 2879, 2780, 1702 ci*H NMR (200 MHz, CDC},
3:1 ratio with cyclic form5j) 6 10.30 (s, 0.75H, 60), 7.85-6.98
(m, 9H, AH), 6.37 (s, 0.75H, M), 5.66 (br s, 0.25H, Ar&),
3.49 (br s, 0.25H, @), 2.07-2.05 (m, 0.75H, El3), 1.67 (s, 2.25H,
CH3) ppm;3C NMR (50.3 MHz, CDC}, 3:1 ratio with cyclic form
5j) 6 191.4, 144.6, 143.4,142.1, 135.7, 135.6, 133.4, 133.1, 132.5,
132.4,131.8, 130.5, 129.3, 128.4, 127.7, 127.4, 126.9, 126.1, 125.6,
124.8, 120.2, 81.0, 62.0, 58.4, 29.8, 28.9, 28.5 ppm; EIMS
(m/z (%)) 303 [M*] (1), 288 (100), 169 (79), 119 (97), 105 (41),
91 (49) 77 (47); HRMS (EI) calcd for gH1/NO3sS [M*] 303.0929,
found 303.0929.

Decumylation of N-Cumyl Arylsulfonamides: General Pro-
cedure 2. 2-Trimethylsilylbenzenesulfonamide (8)To compound
5d (103 mg, 0.296 mmol) was added ice-cooled TFA (2 mL) and
the resulting solution was stirred at room temperature for 10 min
before the solvent was removed in vacuo. Recrystallization afforded
8 as colorless crystals (58 mg, 85%): 14165 °C (sublimation)
(hexanes:EtOAc); IR (KBrpmax 3380, 3251, 3070, 3057, 2949,
2898, 1560, 1332, 1160 crfj *H NMR (200 MHz, aceton@lk) ¢
8.09-8.04 (m, 1H), 7.79-7.75 (m, 1H), 7.66-7.52 (m, 2H), 6.48
(br s, 2H), 0.39 (s, 9H) ppm3C NMR (50.3 MHz, acetonékg) &
150.1, 138.5, 136.8, 131.6, 130.3, 128.2, 1.3 ppm; CIMZ (%))

0,Q H 0~Q H
EN—4 OSSN 1.n-Buli, TMEDA  EtN °<‘§_N_é Pd(PPhs),, PhB(OH),
b, THF,-78°C, 1h b 2M NayCO;, DME
R 2.1 ! R 90 °C, 24h
20a (R = Ph) 21a (R = Ph) (53%)
5h (R = OMe) 21b (R = OMe) (62%)
1. TFA rt., 9y , ~ "CONEt,
0~0 H 10 min 3
Et,N O\\%—N—é 2. AcOH, reflux ¢} N\Sg% N = O\\S/P J(
ph _12h * —©/ N7 Ph
Ph R 3. Hel Ph R XCoupl -
N
24 4
22a (R = Ph) (76%) 23e (R = Ph) (79%) XCoupl

22b (R = OMe) (82%)

23f (R = OMe) (83%)
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230 [MH]* (2), 214 (100); HRMS (El) calcd for £1:,NO,SiS [M EIMS (m/z (%)) M* not found, 524 [M+ NaJ* (60), 412 (50);

— CHs] " 214.0358, found 214.0376. HRMS (El) calcd for GoH24INO3SSi [M — Me]* 486.0056, found
N,N'-Di(2-phenylpropan-2-yl)-biphenyl-2,2-disulfonamide (7). 486.0057. o .

To a stirred solution of iodid&f (404 mg, 1.01 mmol) in DMF DoM and Desilylation of 3-Silyloxy Sultam 12: General

(20 mL) was added activated Cu powder (1.2%@d0u, 20 mmol), Procedure 3. 7-lodo-2-(2-phenylpropan-2-yl)-2,3-dihydrobenzo-

and the mixture was heated under argon at I@dor 25 h. The [d]isothiazol-3-ol 1,1-Dioxide (13g)This compound was prepared

mixture was cooled and subjected to filtration through Celite. The according to General Procedure 1 with the following materia:
filtrate was diluted with water (100 mL) and the whole was (0-67 g, 1.8 mmol), TMEDA (0.54 mL, 3.6 mmol), THF (18 mL),
extracted with EtOAc (3« 20 mL), and the organic extracts were ~SBuLi (2.6 mL, 1.38 M, 3.6 mmol), and,|(1.0 g, 3.9 mmol in
combined, washed with water (8 50 mL), washed with brine 4.5 mL of THF). The crude material was dissolved in methanol
(50 mL), dried (MgSQ), and concentrated in vacuo. Column (44 mL)and treated with ¥CO; (79 mg, 0.57 mmol). The reaction

chromatoaraphy (3:1 hexanes:EtOAC) viel 14 mg, 41%) a was followed to completion by TLC (10 min) before concentration
a viscousgcoﬁ)or)lle(ss oil: XIR (IflaCI nga%;na?’ggﬁ 3859 322; in vacuo. Water (20 mL) was added and the mixture was transferred

to an extraction funnel with EtOAc. The organic phase was
2981, 2932, 1320, 1149 crh) *H NMR (200 MHz, CDC}) 6 7.69— .
7.64 (M, 2H), 7.387.13 (m, 16H), 5.(()1 (s, 2H), 1.66 ()s, 6H), 1.60 separated, the aqueous layer was washed with EtOAc3@ mL),

(5 g i e Cocl 1685 a0 a0 D6 e SRS e oo, e (SN,
130.7, 128.8, 128.1, 127.0, 125.5, 107.5, 59.3, 30.1, 29.9 ppm;EtOAC) ielded13g (0 6'3 83%) as aCOIOI:Cljesg s%l?d' 'm H1 '
FABMS (m/z (%)) 533 [M — CH]* (6), 415 (40), 217 (68), 168 y 9(0.63 g, 83% : mp

: 112°C; IR (KBr) vmax 3452, 2980, 2948, 1278, 1189, 1131, 1067,
(44), 152 (49), 134 (41), 118 (63) 104 (100); HRMS caled for g5 ™ 3 \MR™(500 MHz, CDC) 6 7.91-7.90 (m. 1H)

CagH2dN20,S; [M — CHy] ™ 533.1569, found 533.1559. 7.56-7.54 (m, 2H), 7.42-7.40 (m, 1H), 7.37.7.35 (m, 2H), 7.36-
2-(2-Phenylpropan-2-yl)benzofflisothiazol-3(24)-one 1,1- 7.25 (m, 2H), 5.49 (d, 1H]) = 10.3 Hz), 1.26 (s, 3H), 1.25 (s, 3H)

Dioxide (10). Compoundba (2.30 g, 8.2 mmol) was dissolved in ppm; 13C NMR (125 MHz, CDC}) ¢ 144.5, 141.1, 138.5, 138.4,

DMF (33 mL) under argon at room temperature and the resulting 134.0, 128.6, 127.7, 126.3, 124.7, 84.1, 79.1, 62.6, 29.0, 28.6 ppm;

solution was stirred and treated with PDC (6.20 g, 16 mmol). After EIMS (m/z (%)) M+ not found, 452 [M+ NaJ* (70), 412 (10),

21 h, water (160 mL) was added, the mixture was transferred to an 334 (20), 237 (18), 119 (100); HRMS (El) calcd foggH1¢INO3S

extraction funnel with EtOAc, and the organic phase was separated.[M + Na]* 451.9638, found 451.9616.

The aqueous phase was extracted with EtOA& (30 mL), and 7-lodobenzof]isothiazol-3(2H)-one 1,1-Dioxide (14).Com-

the organic extracts were combined, washed with watex (2 pound13c (102 mg, 0.204 mmol) was dissolved in MeOH (4 mL)

50 mL), brine (50 mL), dried (MgS§), and concentrated in vacuo.  and treated with KCO; (6.2 mg, 0.045 mmol). The reaction was

Column chromatography (toluene/EtOAc 46:1) yields®i(1.62 followed to completion by TLC (15 min) before concentration in

g, 67%) as a colorless viscous oftd NMR (300 MHz, CDC}) o vacuo. Water (20 mL) was added and the mixture was transferred

7.92-7.81 (m, 3H), 7.787.73 (td,J = 7.4, 1.3 Hz, 1H), 7.5% to an extraction funnel with EtOAc. The organic phase was

7.47 (m, 2H), 7.387.32 (m, 2H), 7.297.24 (m, 1H), 2.11 separated, the aqueous layer was washed with EtOAc2@ mL),

(s, 6H). Spectroscopic data were in agreement with those and the combined organic extracts were dried (MgSénd

reportedt® concentrated in vacuo. The crude residue was redissolved in DMF

2-(2-Phenylproan-2-yl)-3-(trimethylsilyloxy)-2,3-dihydroben- (4 mL) under argon at room temperature and the resulting solution
zo[dJisothiazole 1,1-Dioxide (12)In a flame-dried, argon-flushed ~ Was stirred and treated with PDC (0.15 g, 0.41 mmol). After 24 h,
flask containing diisopropylamine (0.61 mL, 4.3 mmol) in THF Water (20 mL) was added and the mixture was transferred to an
(20 mL) was added dropwise afC n-BuLi (1.7 mL, 2.52 M, 4.3 extraction funnel with EtOAc. The organic phase was separated,
mmol) followed by TMSCI (1.1 mL, 8.6 mmol). A solution &a the aqueous phase was_extracted with EtOAcx(ZO mL), and
(1.2 g, 3.9 mmol) in THF (10 mL) was then added dropwise and th€ €xtracts were combined, washed with water<(2L0 mL),
the whole was warmed to room temperature and stirred for 22 h. Washed with brine (10 mL), dried (MgSJ) and concentrated in
Saturated aqueous NEI (20 mL) was added and the mixture was vacuo. Column chromatography (17:9 hexanes.EtOAc) yielded
transferred to an extraction funnel with,Bt The organic phase  /-10d0-2-(2-phenylpropan-2-yl)benaijisothiazol-3(2)-one 1,1-

was separated and the aqueous phase was extracted yixH{ZEt :jF'QOX}'(dBe (83 mgég?’/ol)%s?alcgggml-gglso rigoszo “figgpglég-gm%

x 10 mL), then the organic extracts were combined, dried (MySO NI\/I(R (rZ)Ol())mRAXHZ C’DCI;) 58.15 ’(dd 1HJ=06. 7.7 Hz), 7.83
and concentrated in vacuo. Column chromatography (22:3 hexanes.(dd 1HJ=06 77 Hz), 7 527 26 (m 16|—T) 211 '(S 6H5 om:
EtOAc) yielded 12 (1.1 g, 75%) as a beige waxy solid that 13C NMR (50 MHz. CDC’D 5 156.9 145.0 144.7 141.2 5)547
underwent desilylation over several days to starbag 'H NMR ) “a 1 75 W o

(200 MHz, CDC}) 6 (uncorrected) 7.787.74 (m, 1H), 7.627.49 232 128:5,127.2,124.7, 124.2, 831, 64.9, 27.2 ppm; CIM3 (
A AL 705 (A 280 (6. 11, 208 (6 BHI007 5. (96) M" not found, 450 [M+ Nal' (55), 332 (100), 119 (15);

HRMS (ClI) calcd for GeH14INO3S [M + NaJ* 449.9627, found
.1
9H) ppm;*C NMR (50 MHz, CDCY) 6 144.8, 136.5, 136.0, 132.5, 449.9637. This product (51 mg, 0.165 mmol) was then dissolved
130.4, 128.4, 127.4, 126.4, 124.5, 120.8, 81.7, 62.3, 31.2, 27.5

'in TFE (5 mL), heated at reflux for 22 h, cooled, and concentrated

0.8 ppm. ) ] ) in vacuo and the resulting solid residue was triturated with diethyl

7-lodo-2-(2-phenylpropan-2-yl)-3-(trimethylsilyloxy)-2,3-di- ether to yield14 (33 mg, 89%) as a light tan solid: sublimes at
hydrobenzo[d]isothiazole 1,1-Dioxide (13c)This compoundwas 255+ °C; IR (KBr) vmax 3087, 2972, 2710, 1713, 1451, 1329, 1176,
prepared according to General Procedure 1 with the following 588 cnr?; 'H NMR (200 MHz, DMS0) 6 8.30 (d, 1H,J =
materials: 12 (0.34 g, 0.91 mmol), TMEDA (0.27 mL, 1.8 mmol), 7.4 Hz), 7.95 (d, 1HJ = 8.3 Hz), 7.58 (dd, 1HJ = 7.4, 8.3 Hz),
THF (9 mL), s-BuLi (1.3 mL, 1.38 M, 1.8 mmol), and;1(0.51 g, 6.35 (br s, 1H) ppm*C NMR (50 MHz, DMSO0)6 159.6, 144.6,
2.0 mmol, in 4.5 mL of THF). Column chromatography (22:3 142.7, 135.5, 129.9, 124.2, 85.9 ppm; EIM8/%£ (%)) 309 [M']
hexanes:EtOAc) yielded3c (0.31 g, 69%) as a colorless solid:  (37), 246 (18), 202 (15), 119 (100); HRMS (EIl) calcd foyHz-
mp 104-105 °C; IR (KBr) vmax 2972, 2951, 1304, 1182, 1144, INOsS [M*] 308.8957, found 308.89609.
1029, 869, 556 cnt; 'H NMR (400 MHz, CDC}) 6 7.95-7.93 7-lodobenzof]isothiazole 1,1-Dioxide (15)A solution of13c
(dd, 1H,0=1.2, 7.3 Hz), 7.537.51 (m, 2H), 7.39-7.35 (m, 2H), (52 mg, 0.1 mmol) in TFE (1.0 mL) was heated at reflux for 1.5 h
7.32-7.23 (m, 3H), 5.65 (s, 1H), 2.04 (s, 6H}0.07 (s, 9H) ppm; and cooled. Concentration in vacuo and column chromatography
13C NMR (100 MHz, CDC}) 6 144.5, 140.9, 138.9, 138.8, 133.2, (3:2 hexanes:EtOAc) yielded5 (0.29 g, 94%) as a colorless
128.4, 127.5, 126.4, 124.0, 84.8, 79.7, 62.7, 31.2, 27.3, 0.7 ppm;solid: mp 161162 °C; IR vmax (KBr) 3072, 2924, 1634, 1334,
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1170, 572 cm’; *H NMR (200 MHz, acetonek) ¢ 9.06 (s, 1H),
8.27 (d, 1H,J = 7.5 Hz), 8.01 (d, 1H,) = 7.7 Hz), 7.65-7.57
(m, 1H) ppm;13C NMR (50 MHz, acetonek) ¢ 206.7, 164.4,
145.0, 143.7, 136.8, 134.2, 128.1, 87.8 ppm; EIM8z(%)) 293
[M+] (75), 245 (51), 202 (11), 176 (5), 166 (10), 149 (5), 138 (8),
127 (21), 118 (22), 107 (21), 102 (100); HRMS (EI) calcd foHgG
NO;S [M*] 292.9008, found 292.8996.
7-lodo-3-isopropoxy-2-(2-phenylpropan-2-yl)-2,3-dihydroben-
zo[d]isothiazole 1,1-Dioxide (16).A solution of 13c (51 mg,
0.11 mmol) ini-PrOH (1 mL) was heated at reflux for 48 h and

JOC Article

20.5, 17.3 ppm; EIMS/z(%)) 261 [M*] (1), 244 (93), 180 (41),
165 (100); HRMS (El) calcd for GH1sNO,S [M*] 261.0828, found
261.0824.
2-(N,N-Diethylcarboxamido)-6-phenylN-(2-phenylpropan-2-
yl)benzenesulfonamide (20a)This compound was prepared ac-
cording to General Procedure 1 with the following materid8a
(1.16 g, 3.30 mmol), TMEDA (1.1 mL, 7.27 mmoly-BuLi
(2.9 mL. 2.5 M, 7.27 mmol), THF (30 mL), and,N-diethylcar-
bamoyl chloride (0.84 mL, 6.6 mmol), with the following
changes: lithiation was carried out at°@ for 1 h. Column

cooled. Concentration in vacuo and column chromatography (3:2 chromatography (4:1 hexanes:EtOAc) yield8ia (1.5 g, 99%) as

hexanes:EtOAc) yieldet6 (36 mg, 75%) as a colorless solid: mp
91-93 °C; IR (KBr) vmax 2991, 2950, 1298, 1189, 1144, 1016,
556 cnt; 'H NMR (400 MHz, CDC}) 6 7.96-7.95 (m, 1H),
7.53-7.50 (m, 2H), 7.4%7.45 (m, 1H), 7.36-7.33 (m, 2H), 7.36-
7.25 (m, 2H), 5.79 (s, 1H), 3.78 (h, 1d= 6.1 Hz), 2.01 (s, 3H),
1.96 (s, 3H), 1.23 (d, 3H]) = 6.1 Hz), 0.75 (d, 3HJ = 6.1 Hz)
ppm; 3C NMR (100 MHz, CDC}) 6 144.4, 141.1, 140.1, 137.3,

a colorless solid: mp 169110°C (hexanes); IR (KBrymax 3225,
2979, 1617, 1438, 1355, 1157, 767 ¢m'H NMR (400 MHz,
CDCls) 6 7.51 (t, 1H,J = 7.6 Hz), 7.33-7.16 (m, 10H), 6.87
(br s, 1H), 5.70 (s, 1H), 3.74 (sx, 1H,= 7.0 Hz), 3.45 (sx, 1H,
J=17.0 Hz), 3.18 (q, 2HJ = 7.1 Hz), 1.61 (s, 3H), 1.46 (s, 3H),
1.30 (t, 3H,J = 7.1 Hz), 1.13 (t, 3H,) = 7.1 Hz) ppm;13C NMR
(101 MHz, CDC}) 6 170.9, 146.1, 141.7, 139.5, 138.3, 136.8,

133.4, 128.3, 127.4, 126.3, 125.0, 84.7, 83.1, 67.0, 63.3, 30.8, 27.6,133'1' 130.9, 128.0, 127.7, 126.8, 126.7, 125.4, 59.6, 43.2, 39.1,

23.9, 23.3 ppm; EIMSrt/z (%)) M™ not found, 456 [M— Me]"

(1), 414 (4), 352 (3), 295 (16), 293 (15), 245 (12), 119 (100); HRMS

(El) calcd for GeH1sINO,S [M*] 411.9868, found 411.9867.
Suzuki—Cross Coupling of 2-lodo N-Cumyl Arylsulfona-
mides: General Procedure 4A round-bottom flask fitted with a
reflux condenser containing the appropriate iodiflg,i (1 mmol),
boronic acidl7a—g (1.1 — 2 mmol), and Pd(PR}y (5 mmol %)

was flushed thoroughly with argon before the addition of the
following degassed solvent (5 mL) and base: Procedure 4A, DMF

and KgPOy, (3 mmol) at 100°C; Procedure 4B, THF @2 M Na-
CO; (8—10 mmol) at 70°C; Procedure 4C, THF and 0.32 M
CsCOs (2—8 mmol) at 70°C; Procedure 4D, DME ah2 M Na-

CO; (10 mmol) at 9C°C. The reaction mixtures were heated under
argon for 24 h, cooled, and processed as follows. Procedure A:
The mixture was diluted with water (25 mL) and the whole was

transferred to an extraction funnel with,Bt the organic phase

was separated, and the aqueous phase was extracted with Et
(2 x 20 mL). The combined organic extracts were washed with

water (2x 20 mL), washed with brine (20 mL), dried (B80Oy),
and concentrated in vacuo. Procedures-IB After addition of
water (10 mL), the whole was extracted with EtOAcX2L0 mL),
and the organic extracts were combined, dried.8@), and

concentrated in vacuo. The crude residue was purified by column

chromatography (hexanes:EtOAcC).
2-PhenylN-(2-phenylpropan-2-yl)benzenesulfonamide (18a).

31.4, 29.0, 13.3, 12.0 ppm; EIM3$n(z (%)) M* not found, 435
[M — Me]* (4), 316 (82), 152 (61), 119 (100), 91 (95), 72 (65);
HRMS (El) calcd for GeH1aNO,S [M1] 450.1975, found 450.1977.
Synthesis of Substituded Saccharins: General Procedure 5.
7-Phenylbenzofllisothiazol-3(2H)-one 1,1-Dioxide (23a).This
compound was prepared according to General Procedure 2 with
the following materials: 20a (190 mg, 0.42 mmol) and TFA
(2 mL). Column chromatography (4:11:1 hexanes:EtOAc) af-
forded an oil that was dissolved in AcOH (10 mL) and the resulting
solution was heated at reflux for 12 h. The cooled mixture was
concentrated in vacuo to afford a solid residue that was dissolved
in water (10 mL) and acidified (1M HCI) to pH 1, forming a
precipitate that was collected by vacuum filtration yieldi28a
(98 mg, 90%) as colorless crystals: mp 2223 °C (water); IR
(KBr) vmax 3082, 2954, 2712, 1714, 1456, 1340, 1161 &niH
NMR (400 MHz, DMSO¢g) 6 8.03-7.95 (m, 3H), 7.73 (d, 2H)
=7.67 Hz), 7.577.52 (m, 3H) ppm*3C NMR (101 MHz, DMSO-
ds) 6 161.2, 137.9, 137.4, 137.1, 136.0, 135.6, 129.7, 129.3, 129.2,
124.3 ppm; EIMS1/z(%)) 259 [M]" (100). Anal. Calcd for GHg-
NOsS: C, 60.22; H, 3.50; N, 5.40; O, 18.51; S, 12.37. Found: C,
59.99; H, 3.48; N, 5.45; O, 18.98; S, 12.66.
2-(N,N-Diethylcarboxamido)-3-iodo-6-phenyIN-(2-phenyl-
propan-2-yl)benzenesulfonamide (21a).This compound was
prepared according to General Procedure 1 with the following
materials:20a(1.20 g 2.65 mmol), TMEDA (0.88 mL, 5.83 mmol),
n-BuLi (4.8 mL, 1.21 M, 5.83 mmol), THF (30 mL), and |

This compound was prepared according to General Procedure 4A(1 35 g, 5.30 mmol, in 10 mL of THF), allowing onll h for

with the following materials: 5f (0.500 g, 1.25 mmol),17a
(0.300 g, 2.5 mmol), Pd(PRh (0.073 g, 0.063 mmol), ¥O,

metalation. Column chromatography (4:1 hexanes:EtOAc) and
recrystallization yielde®1a (800 mg, 53%) as colorless crystals:

(0.795 g, 3.75 mmol), and DMF (10 mL). Column chromatography mp 91-92 °C (hexanes); IR (KBrpmax 3290, 2972, 1645, 1418,

(9:1 hexanes:EtOAc) yieldeti8a (0.334 g, 76%) as an oil: IR
(neat) vmay 3370, 2935, 1322, 1247, 1159 ctn 'H NMR
(300 MHz, CDC}) 6 7.98 (dd, 1HJ = 1.1, 8.0 Hz), 7.597.18
(m, 13H), 3.94 (s, 1H), 1.40 (s, 6H) ppr#C NMR (75 MHz,

1335, 1150, 1028 cm¥; 'H NMR (400 MHz, CDCH) 6 7.93
(d, 1H,J = 8.1 Hz), 7.29-7.25 (m, 9H), 6.75 (d, 2H] = 8.1 Hz),
5.87 (s, 1H), 3.71 (s, 1Hl = 7.1 Hz), 3.58 (sx, 1H) = 7.1 Hz),
3.19 (h, 2H,J = 7.4 Hz), 1.59 (s, 3H), 1.45 (s, 3H), 1.36 (t, 3H,

CDCl) 6 146.3, 142.6, 140.4, 139.9, 132.9, 132.4, 130.5, 130.3, = 7.1 Hz), 1.25 (t, 3HJ = 7.2 Hz) ppm:=%C NMR (101 MHz,
129.0, 128.8, 128.7, 128.4, 127.7, 125.9, 116.0, 59.4, 30.2 ppm; cDCy) ¢ 170.0, 145.3, 141.8, 141.5, 140.1, 139.7, 139.0, 133.9,

EIMS (m/z (%)) M* not found, 336 [M— Me]* (100), 153 (9),

120 (23), 119 (21); HRMS (EI) calcd forgH2:NO,S [M — Me]*

336.1072, found 336.1058.
2-(2,3-Dimethylphenyl)benzenesulfonamide (19aJhis com-

130.6, 128.0, 127.8, 127.5, 127.1, 126.7, 125.5, 94.5, 59.5, 43.5,
39.3, 31.8, 28.5, 12.7, 11.9 ppm; EIMB\z (%)) M not found,

561 [M — Me]* (4), 487 (5), 386 (7), 152 (25), 119 (100), 91
(50), 72 (95); HRMS (EI) calcd for £H2lN205S [M*] 576.0955,

pound was prepared according to General Procedure 2 with thefound 576.0944.

following materials: 18b (190 mg, 0.50 mmol) and TFA (2 mL).
Column chromatography (4:1 hexanes:EtOAc) yieldéfa
(120 mg, 92%) as colorless crystals: mp 1t (hexanes); IR
(KBr) vmax 3373, 3247, 1332, 1446, 1333, 1158 774 ¢mH NMR
(400 MHz, CDC}) ¢ 8.13 (d, 1H,J = 8.0 Hz), 7.62 (t, 1Hl =
7.5Hz), 751 (t, 1H) = 7.6 Hz), 7.27 (t, 2HJ = 7.6 Hz), 7.18 (t,
1H,J = 7.5 Hz), 7.10 (d, 1HJ) = 7.5 Hz), 4.37 (s, 2H), 2.36 (s,
3H), 1.99 (s, 3H) ppmiC NMR (101 MHz, CDC}) 6 140.6, 140.4,

2-(N,N-Diethylcarboxamido)-3,6-diphenylN-(2-phenylpropan-
2-yl)benzenesulfonamide (22a)This compound was prepared
according to General Procedure 4D with the following materials:
21a(0.720 g, 1.25 mmol)17a(0.170 g, 1.38 mmol), Pd(PBh
(0.070 g, 0.063 mmol), in DME (10 mL) and Ma0O; (2 M,
5 mL). Column chromatography (4:1 hexanes:EtOAc) yielg2d
(0.500 g, 76%) as colorless crystals: mp 256 °C (hexanes);
IR (KBr) vmax 3026, 2976, 1602, 1434, 1341, 1148, 981 &mH

138.2,137.7,135.9, 132.3, 131.9, 130.3, 127.7, 127.5, 127.2, 125.0NMR (400 MHz, CDC}) 6 7.57 (d, 2H,J = 7.1 Hz), 7.46-7.44
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(m, 4H), 7.39 (d, 2HJ = 7.1 Hz), 7.3+-7.29 (m, 4H), 7.19-7.12 ppm; EIMS (n/z(%)) 335 [M*] (100), 226 (71), 113 (50), 69 (100);
(m, 4H), 6.81 (br s, 1H), 6.69 (br s, 1H), 3.57 (sx, 18= HRMS (EI) calcd for GoHiaNO,S [M+] 335.0606, found 335.0616.
7.2 Hz), 3.08 (sx, 1HJ) = 7.1 Hz), 2.98 (sx, 1HJ) = 7.2 Hz), 2.70

(sx, 1H,J = 7.2 Hz), 1.64 (s, 3H), 1.55 (s, 3H), 0.82 (1, 6Bt~ Acknowledgment. We thank NSERC Canada for continuing

7.4 Hz) ppm;13C NMR (101 MHz, CDC}) 6 169.5, 145.7, 140.9, - - -
140.1,139.5. 138.9, 128.7, 134.3, 133.1, 132.5, 129.2. 128.3, 128.2,support of our synthetic work via the Discovery Grants program

127.9 127.4. 126.6, 125.7, 50.5. 42.8, 38.3. 32.7, 28.5. 12.3, and Merck Frosst for an unrestricted grant. J.B. is grateful for

11.4 ppm; EIMS f/z (%)) M* not found, 511 [M— Me]* (3), a Sa_mofi-SyntheIabo Postgraduate _FeIIowship and C.M. ap-
438 (9), 392 (12), 336 (20), 119 (100), 91 (83), 72 (60); HRMS preciates support from the On_tarlo _Gra_d_uate Scho_larshlp
(EI) calcd for GoH3aN,05S [M+] 526.2277, found 526.2290. Program. We are grateful to Frontier Scientific for provision of

4,7-Diphenylbenzofllisothiazol-3(2H)-one 1,1-Dioxide (23e). ~ Several arylboronic acids.
This compound was prepared according to General Procedure 5
with the following materials:22a (200 mg, 0.379 mmol) and TFA Supporting Information Available: Experimental procedures
(2 mL). Following column chromatography (4:1 hexanes:EtOAC) and characterization data for the synthesis of substitited
and treatment with AcOH (10 mL), the resulting precipitate was cymylsulfonamidessb—i, 21b, 22b, sultam 6, secondaryN-
collected by filtration to yield23e (100 mg, 79%) as colorless  c,myisulfonamided, N-ethylsulfonamidel 1, substitutecN-cumyl
crystals: mp 282283°C1(water); IR (KBNvmax2953, 2710, 1725, gyjjtams13ab,d—f, N-cumyl biarylsulfonamide48b—k, primary
1476, 1335, 1150 cm; *H NMR (400 MHz, DMSO¢) ¢ 7.92 biarylsulfonamided49b—e, and substituted sacchari28b—d,f, and
(d, 14,3 = 7.9 Hz), 7.79 (d, 1H) = 7.9 Hz), 7.74 (d, 2H) = H NMR and 3C NMR spectra for selected compounds. This

6.9 Hz), 7.58-7.53 (m, 5H), 7.46 (d, 3H) = 3.0 Hz) ppm;1C R - .
NMR (101 MHz, DMSOG)  160.7, 141.3, 138.8, 137.5, 137.3, material is available free of charge viathe Internetat http://pubs.acs.org.

137.0, 136.7, 135.9, 130.0, 129.6, 129.5, 129.2, 128.7, 128.2, 125.2J0062385V
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