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Abstract
The development of a new method for the synthesis of 1,1-dioxido-1,2-benzisothiazoline-3-acetic
acid by a domino process is reported whereby a classical Heck reaction is coupled to an intramolecular
aza-Michael reaction. Ultimately, this method has been expanded to a one-pot, sequential three-
component protocol to generate diverse benzofused γ-sultams from a range of commercially available
α-bromobenzenesulfonyl chlorides, amines and Michael acceptors.
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Introduction
The development of facile methods to heterocyclic scaffolds is critical to the drug-discovery
process.[1] Cascade or domino reactions are highly efficient pathways that allow for the
synthesis of complex molecules from simple substrates and encompass a variety of
transformations such as Mannich and Robinson annulation reactions to name a few.[2]
Ultimately, domino strategies require compatibility of reagents with all products, along with
efficient individual steps to afford an overall high yielding process. Several approaches have
emerged that couple transition-metal-catalyzed reactions and classical protocols to achieve
domino processes in a single one-pot operation.[3] The Heck reaction is well suited in this
regard revealing the original functionality of its olefinic partner for additional transformations.
In particular, acrylates are ideal partners, because they can undergo facile Heck coupling, and
still retain Michael accepting capabilities.[4] Despite successes in this area, the existence of a
domino process coupling Heck and aza-Michael methodologies as a means to generate new
heterocycles is restricted to two examples in the literature, both limited by low yields and/or
long reaction times.[5] To the best of our knowledge, no examples of a domino Heck–aza-
Michael approach towards the synthesis of sultams exist in the literature. Herein, we report the
synthesis of 1,1-dioxido-1,2-benzisothiazoline-3-acetic acid by a domino process whereby a
classical Heck reaction is coupled to an intramolecular aza-Michael reaction (HaM), ultimately
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resulting in a one-pot, sequential three-component protocol from commercially available
starting materials (Scheme 1).[6]

Compounds containing the sulfonamide moiety have gained wide popularity due to their
extensive chemical and biological profiles.[7] Sultams (cyclic sulfonamide analogs) have
emerged as privileged structures in drug discovery due to their wide biological profile. A
number of benzofused sultams have recently surfaced that display potent activity including
anti-inflammatory,[8] anti-malarial,[9] anti-HIV[10] and lipoxygenase inhibition (Figure 1),
[11] to name a few. Traditionally, syntheses of sultams have been accomplished by classical
cyclization protocols such as Friedel–Craft,[12] dianion,[13] [3+2] cycloadditions,[14] and
Diels–Alder reactions.[15] Recently, however, a number of transition-metal-catalyzed
approaches to sultams have emerged, including use of ring-closing metathesis (RCM),[16]
Heck,[17] as well as Au-,[18] Cu-,[19] and Rh-catalyzed[20] cyclizations. Interest in the
development of new routes to structurally diverse heterocycles has led to the titled domino
process, which is now reported.[21]

Results and Discussion
Initial reaction screening in this study was conducted on preformed sulfonamide 1 where a
variety of bases and Pd0-sources were studied for the synthesis of sultam 2 (Table 1).
Sulfonamide 1 (0.1 M in DMF) was heated at 110 °C in the presence of methyl acrylate, Pd0-
catalysts and base for 14 h. Under these conditions, sulfonamide 1 underwent facile Heck
coupling, followed by intramolecular aza-Michael cyclization,[22] to afford 2 in an overall
domino process. These preliminary studies showed that the combination of Et3N with either
Pd(OAc)2/PPh3 or Pd2(dba)3·CHCl3 gave the best results, with the presence of additive
essential for high yields (Table 1, Entry 1 vs. Entries 5/6). Moreover, it was found that use of
Pd2(dba)3·CHCl3 complex was preferred over the use of Pd(OAc)2/PPh3 which produced
reaction mixtures containing Pd-mirror. Comparable results were achieved using microwave
irradiation, however, a higher catalyst load (10−20 mol-%) was required (Table 1, Entries 7/8).

In the initial optimization phase, wet Bu4NCl was utilized to promote the domino process.
Further investigation into this effect revealed that anhydrous Bu4NCl promoted the reaction,
however with diminished efficiency (Table 2). On further study of this empirical result, we
found that the addition of 10 mol-% of H2O to the reaction enhanced the yield when using
either anhydrous Bu4NCl or Bu4NI. Though a true understanding of how the addition of water
enhances yield is not entirely reached, it has been documented that higher yields can be
achieved for Pd-catalyzed reactions that use water as a co-solvent.[23]

The scope of this chemistry was next examined with an array of commercially available
Michael acceptors, yielding products bearing a variety of functional handles (Table 3). In the
presence of Pd2(dba)3·CHCl3, several Michael acceptors were subjected to the reaction
conditions, affording the desired compounds in good to high yield (Table 3, Entries 1−4).
Attempts utilizing methyl methacrylate were unsuccessful, while the use of acrylonitrile and
dimethyl vinyl phosphonate gave low yields. Of notable importance is the successful use of
both acrylic acid and acrylamide to yield the corresponding sultam bearing carboxylic or amide
handles, which are primed for further diversification.

The use of the Heck–aza-Michael reaction in a one-pot, sequential three-component process
was next demonstrated. In this protocol, a variety of α-bromobenzenesulfonyl chlorides were
coupled with a range of aromatic, cyclic and alkylamines to yield intermediate sulfonamides.
After two hours, Et3N, Bu4NCl, Pd2(dba)3·CHCl3 and the corresponding Michael acceptor
were added to the reaction mixture, which was subsequently heated to 110 °C and subjected
to workup after 14 h.[24] A small subset of 1,1-dioxido-1,2-benzisothiazoline-3-acetic acid
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was made using this one-pot protocol (Table 4). Reactions were typically carried out on the
0.27 mmol scale, affording products in good isolated yields (79−90%).[25]

Further application of this multicomponent protocol was demonstrated utilizing the
commercially available 2,5-dibromosulfonyl chloride 15 (Table 5). In this method, 1,1-
dioxido-1,2-benzisothiazoline-3-acetic acid 16−19 possessing both saturated and unsaturated
side chains were generated in good to excellent yields (85−93%). In all cases the intramolecular
aza-Michael reaction proceeded with high yield forming the desired γ-sultam.

The versatility of this protocol was next examined with a variety of other attractive substrates
(20−22, Scheme 2). When submitted to the domino Heck–aza-Michael procedure, amide 20
remained unreacted, which further substantiates the aforementioned amide studies by Dyker
and coworkers.[5b,26] In addition to 20, sulfonamide derivatives 21 and 22 were subjected to
this protocol and, to our surprise, yielded only unreacted starting material. A plausible
explanation for the unreactive cases involving sulfonamides 21 and 22 is the possibility of the
free NH coordinating to palladium after the oxidative addition step and deactivating it for
further chemistry.

In order to further probe the results shown in Scheme 2, N-(o-bromobenzyl)-2-
bromobenzenesulfonamide (23), possessing both electron-poor and electron-rich bromoaryl
moieties, was assembled and subjected to the domino Heck–aza-Michael conditions. In theory,
this reaction can produce two possible products, 24 and 25, depending on which Heck–aza-
Michael pathway is operative. According to the data presented in Table 4, we would expect an
initial facile oxidative addition of Pd0 at the more electron-deficient aryl bromide. In the case
of 23, this would be the bromide position ortho to the sulfonamide. Following the initial Heck
addition, a facile aza-Michael reaction proceeds forming sultam 24. A second Heck reaction
then proceeds on the remaining aryl bromide since no free NH is present to deactivate the
Pd0 (as in the case of 21 and 22), resulting in the formation of only 24 (Scheme 3). When 23
was submitted to the standard HaM reaction conditions, one sole product was isolated as
predicted along with starting material. Despite inconclusive NMR spectroscopic data due to
the similar characteristics of 24 and 25, results discussed have allowed for tentative assignment
of sultam 24 as the isolated product.

In addition to the aforementioned biologically active sultams outlined in Figure 1,[8-11] a
number of related 1-oxoisoindol-3-acetamide derivatives have been reported to possess potent
sedative-hypnotic activity, and are NHE1 inhibitors as well as allosteric modulators of
glucokinase (Figure 2).[27]

This promising bioactivity prompted use of the titled protocol to generate the analogous sultam
derivatives in a one-pot procedure. The corresponding sulfonamide 26 and acrylamide 27 were
thus generated in situ, followed by combination and submission to the domino HaM reaction
conditions (Scheme 4). In the case of 28, none of the desired product was isolated from the
reaction, only the product resulting from simple Heck reaction was observed in the crude
mixture. Despite the utilization of a variety of both 1° and 2° amines, none of the desired sultam
products were isolated. A plausible explanation is that the corresponding acrylamides are
poorer Michael acceptors in comparison to their acrylate counterparts, further demonstrating
how subtle electronic effects are operative in these systems.

To circumvent this problem, the sultam product derived from use of acrylic acid was coupled
with the corresponding amine utilizing a high-load, soluble polymeric EDC variant OACC,
derived from ring-opening metathesis polymerization (ROMP) (Scheme 5).[28] To this effect,
some 1,1-dioxido-1,2-benzisothiazoline-3-acetamide derivatives 29−31 bearing both saturated
and aromatic side chains were synthesized. This was accomplished by a one-pot protocol
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whereby the corresponding sultam acid was generated, followed by OACC coupling with the
corresponding amine.

As previously discussed, the formation of the sultam carboxylic acids requires the use of excess
acrylic acid. This excess reagent itself can undergo coupling with the free amine to form the
corresponding amide. To circumvent this problem, the crude mixture was concentrated in situ
to remove the excess acrylic acid. This is followed by resolvation and formation of the
corresponding amide by coupling utilizing 2GOACC50.[29] Attempts to develop a “true” one-
pot process starting from the corresponding sulfonamide were investigated. However, it was
discovered that lowering the equivalents of acrylic acid from 3 to 1−1.5 significantly reduced
the amount of cyclic acid formed and hence the amount of corresponding amide isolated.

Conclusions
In conclusion, a new method has been developed for the rapid synthesis of 1,1-dioxido-1,2-
benzisothiazoline-3-acetic acid via a domino Heck–aza-Michael reaction. Expansion of the
method to a one-pot, sequential three-component protocol to generate diverse benzofused
sultams from commercially available α-bromobenzenesulfonyl chlorides, amines and Michael
acceptors has been accomplished. This method has been utilized to synthesize a small
demonstration library of 1,1-dioxido-1,2-benzisothiazoline-3-acetic acids bearing both
saturated and unsaturated side chains. With this method in hand, a number of sultam derivatives
of bioactive related isoindol-1-one amides were synthesized in a one-pot manner utilizing a
ROMP-derived coupling reagent OACC. All of the compounds reported are currently
undergoing broad biological screening through the NIH Molecular Library Screening Network
(NIH-MLSCN) and the results will be reported in due course.

Experimental Section
General Procedures

All air- and moisture-sensitive reactions were carried out in flame- or oven-dried glassware
under argon using standard gastight syringes, cannulas, and septa. Stirring was achieved with
oven-dried, magnetic stir bars. CH3CN was purified by passage through the Solv-Tek
purification system employing activated Al2O3.[30] Et3N was purified by passage over basic
alumina and stored over KOH. Flash column chromatography was performed with SiO2 from
Sorbent Technology (30930M-25, Silica Gel 60A, 40−63 um). Thin-layer chromatography
was performed on silica gel 60F254 plates (EM-5717, Merck). Deuterated solvents were
purchased from Cambridge Isotope laboratories. 1H and 13C NMR spectra were recorded with
a Bruker DRX-400 NMR spectrometer operating at 400 MHz, 100 MHz, or 162 MHz,
respectively; or a Bruker Avance operating at 500 MHz or 125 MHz, respectively. High-
resolution mass spectrometry (HRMS) and FAB spectra were obtained in one of two manners:
(i) on a VG Instrument ZAB double-focusing mass spectrometer and (ii) on a LCT Premier
Spectrometer (Micromass UK Limited) operating on ESI (MeOH).

N-Benzyl-2-bromobenzenesulfonamide (1)
Into a flame-dried flask under argon was added benzylamine (1.87 mL, 17.2 mmol) and dry
CH2Cl2 (36 mL). Et3N (4.35 mL, 31.2 mmol) was added and the reaction flask stirred at r.t
for 15 min at which time N-benzyl-2-bromobenzene (4.0 g, 15.6 mmol) was added and the
reaction mixture stirred for 2 h. The crude reaction mixture was concentrated and the resulting
slurry was suspended in EtOAc (20 mL). The organic salts were removed by filtration and the
solvent removed under reduced pressure. Flash chromatography (EtOAc/hexane, 1:1) provided
5.02 g (98% yield) of the title compound as a white solid, m.p. 93−96 °C. FTIR (neat):

. 1H NMR (500 MHz, CDCl3: δ = 8.12 (dd,
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J = 7.8, 1.8 Hz, 1 H), 7.69 (dd, J = 7.8, 1.2 Hz, 1 H), 7.44 (dt, J = 7.6, 1.26 Hz, 1 H), 7.39 (dt,
J = 5.6, 1.8 Hz, 1 H), 7.27−7.25 (m, 3 H), 7.18−7.23 (m, 2 H), 5.41−5.43 (m, 1 H), 4.10 (d, J
= 6.2 Hz, 2 H) ppm. 13C NMR (125 MHz, CDCl3): δ = 138.7, 135.6, 135.0, 133.7, 131.4, 128.7,
128.2, 128.0, 127.6, 119.7, 47.5 ppm. HRMS calculated for C13H12BrNO2SNa [M + Na]
347.9670; found 347.9700 (TOF MS ES+).

Methyl (2-Benzyl-1,1-dioxido-2,3-dihydro-1,2-benzisothiazol-3-yl)-acetate (2)
Into a microwave vial was added 1 (39.1 mg, 0.12 mmol), Et3N (50 μL, 0.36 mmol), Pd
(OAc)2 (20 mol-%, 5.4 mg, 0.024 mmol), PPh3 (40 mol-%, 12.6 mg, 0.048 mmol) and
CH3CN (0.6 mL). After stirring for 5 min, methyl acrylate (32 μL, 0.36 mmol) was added and
the reaction placed in the microwave oven at 120 °C for 2 h. Then the reaction was concentrated
under reduced pressure and purified using flash chromatography (hexane/EtOAc, 6:4) to
provide 37.7 mg (95%) of the title compound as a yellow oil. FTIR (neat):

. 1H NMR (500 MHz, CDCl3): δ = 7.85 (d, J = 7.2 Hz, 1 H),
7.52−7.63 (m, 2 H), 7.42 (d, J = 7.2 Hz, 1 H), 7.28−7.36 (m, 5 H), 4.83 (t, J = 6.0 Hz, 1 H),
4.61 (d, J = 15.6 Hz, 1 H), 4.49 (d, J = 15.6 Hz, 1 H), 3.59 (s, 3 H), 2.86 (dd, J = 16.3, 5.4 Hz,
1 H), 2.70 (dd, J = 16.3, 6.7 Hz, 1 H) ppm. 13C NMR (125 MHz, CDCl3): δ = 170.5, 137.3,
135.3, 132.9, 131.0, 130.3, 129.5, 128.8, 128.4, 128.0, 124.1, 121.4, 119.5, 57.0, 52.0, 46.6,
38.9 ppm. HRMS calculated for C17H18NO4S [M + H]+ 332.0956; found 332.0958 (TOF MS
EI+).

General Procedure (A) for the Synthesis of 1,1-Dioxido-1,2-benzisothiazoline-3-acetic Acid
Derivatives Using a Range of Michael Acceptors from 1

Into a 1-dram vial was added 1 (40 mg, 0.12 mmol), Et3N (51 μL, 0.36 mmol), Bu4NCl (30
mg, 0.12 mmol), Pd2(dba)3·CHCl3 (2 mol-%, 2.5 mg, 0.0024 mmol) and dry DMF (1.22 mL).
After stirring for 5 min at room temp., Michael acceptor (0.36 mmol) was added and the reaction
vial was placed immediately into a preheated reaction block. The reaction mixture was stirred
at 110 °C for 14 h after which time the reaction was cooled and concentrated under reduced
pressure. The crude product was purified using flash chromatography (hexane/EtOAc, 6:4).

Ethyl (2-Benzyl-1,1-dioxido-2,3-dihydro-1,2-benzisothiazol-3-yl)acetate (3)
Prepared using general method (A) with ethyl acrylate (39.9 μL, 0.366 mmol) to yield 38 mg
of 3 (92%) as a yellow oil. FTIR (neat): . 1H NMR
(500 MHz, CDCl3): δ = 7.84 (dd, J = 6.9, 1.2 Hz, 1 H), 7.53−7.60 (m, 2 H), 7.43 (d, J = 7.2
Hz, 2 H), 7.30−7.38 (m, 4 H), 4.82 5(t, J = 6.1 Hz, 1 H), 4.62 (d, J = 15.6 Hz, 1 H), 4.52 (d,
J = 15.6 Hz, 1 H), 4.03−4.06 (m, 2 H), 2.86 (dd, J = 16.3, 5.2 Hz, 1 H), 2.70 (dd, J = 16.3, 3.6
Hz 1 H), 1.14 (t, J = 5.6 Hz 3 H) ppm. 13C NMR (125 MHz, CDCl3): δ = 170.0, 137.3, 135.3,
134.6, 132.8, 129.5, 128.7, 128.4, 128.0, 124.18, 121.40, 61.1, 57.0, 46.4, 39.0, 13.9 ppm.
HRMS calculated for C18H19NO4SNa [M + Na]+ 368.0932; found 368.0930 (TOF MS EI+).

(2-Benzyl-1,1-dioxido-2,3-dihydro-1,2-benzisothiazol-3-yl)acetic Acid (4)
Prepared using general method (A) with acrylic acid (25.0 μL, 0.366 mmol) to give 36 mg of
4 (94%) as a white solid, m.p. 120−122 °C. FTIR (neat):

. 1H NMR (500 MHz, CDCl3): δ =
7.84 (d, J = 7.2 Hz, 1 H), 7.55−7.62 (m, 2 H), 7.38−7.42 (m, 3 H), 7.27−7.34 (m, 3 H), 4.82
(t, J = 5.4 Hz, 1 H), 4.62 (d, J = 15.6 Hz, 1 H), 4.51 (d, J = 15.6 Hz, 1 H), 2.91 (dd, J = 16.6,
5.0 Hz, 1 H), 2.70 (dd, J = 16.6, 6.9 Hz, 1 H) ppm. 13C NMR (125 MHz, CDCl3): δ = 174.8,
137.0, 135.0, 134.6, 133.0, 129.6, 128.8, 128.5, 128.1, 124.16, 121.49, 56.6, 46.7, 38.6 ppm.
HRMS calculated for C16H16NO4S [M + H]+ 318.0800; found 318.0817 (TOF MS EI+).
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1-(2-Benzyl-1,1-dioxido-2,3-dihydro-1,2-benzisothiazol-3-yl)propane-2-one (5)
Prepared using general method (A) with methyl vinyl ketone (25.0 μL, 0.366 mmol) to give
30 mg of 5 (79%) as a clear oil. FTIR (neat):

. 1H NMR (500 MHz, CDCl3): δ = 7.83 (m,
1 H), 7.51−7.58 (m, 2 H), 7.40 (d, J = 7.2 Hz, 2 H), 7.25−7.36 (m, 4 H), 4.98 (t, J = 5.9 Hz, 1
H), 4.56 (d, J = 14.7 Hz, 1 H), 4.42 (d, J = 15.6 Hz, 1 H), 2.97 (dd, J = 18.0, 5.6 Hz, 1 H), 2.77
(dd, J = 18.0, 6.3 Hz, 1 H), 1.90 (s, 3 H) ppm. 13C NMR (125 MHz, CDCl3): δ = 205.4, 138.1,
135.8, 134.6, 132.95, 129.3, 128.7, 128.5, 127.9, 124.2, 121.3, 56.3, 48.2, 30.27 ppm. HRMS
calculated for C17H17NO3SNa [M + Na]+ 338.0827 found 338.0800 (TOF MS EI+).

(2-Benzyl-1,1-dioxido-2,3-dihydro-1,2-benzisothiazol-3-yl)acetamide (6)
Prepared using general method (A) with acrylamide (26 mg, 0.366 mmol) to yield 31 mg of
6 (81%) as a white solid. FTIR (neat): . 1H
NMR (500 MHz, [D4]MeOD): δ = 7.81 (d, J = 7.7 Hz, 1 H), 7.65 (t, J = 7.5 Hz, 1 H), 7.59 (t,
J = 7.2 Hz, 1 H), 7.51 (d, J = 7.7 Hz, 1 H), 7.47 (d, J = 7.3 Hz, 2 H), 7.28−7.38 (m, 3 H), 4.92
(t, J = 6.6 Hz, 1 H), 4.87 (br. s, 2 H), 4.64 (d, J = 15.6 Hz, 1 H), 4.50 (d, J = 15.6 Hz, 1 H),
2.84 (dd, J = 15.1, 6.1 Hz, 1 H), 2.61 (dd, J = 15.1, 7.0 Hz, 1 H) ppm. 13C NMR (125 MHz,
[D4]MeOD): δ = 174.8, 139.7, 137.5, 136.3, 134.6, 131.2, 130.3, 130.2, 130.1, 129.1, 59.5,
48.1, 41.6 ppm. HRMS calculated for C16H17N2O3S [M + H]+ 317.0960 found 317.0932 (TOF
MS EI+).

General Procedure (B) for the Synthesis of 1,1-Dioxido-1,2-benzisothiazoline-3-acetic Acid
Derivatives

Into a 1-dram vial was added amine (0.273 mmol), Et3N (0.547 mmol) and dry DMF (0.59
mL) and reaction mixture was stirred at r.t. for 15 min. Then, α-bromobenzenesulfonyl
chlorides (0.273 mmol) were added and the reaction mixture was stirred for 2 h. To the reaction
vial was added Et3N (76 μL, 0.548 mmol), Bu4N (74.5 mg, 0.273 mmol), Pd2(dba)3·CHCl3 (2
mol-%, 25.6 mg, 0.0056 mmol) and dry DMF (1.4 mL). After stirring for 5 min at room temp.,
Michael acceptor (0.819 mmol) was added and the reaction vial was placed immediately into
a preheated reaction block. The reaction mixture was stirred at 110 °C for 14 h after which
time the reaction was cooled and concentrated under reduced pressure. The crude was purified
using flash chromatography (hexane/EtOAc, 6:4).

1-(2-Cyclopentyl-1,1-dioxido-2,3-dihydro-1,2-benzisothiazol-3-yl)propane-2-one (7)
Prepared using general method (B) using benzenesulfonyl chloride, cyclopentylamine and
methyl vinyl ketone to afford 52 mg of 7 (76%) as a yellow oil. FTIR (neat):

. 1H NMR (500 MHz, CDCl3): δ = 7.67 (d, J = 7.1 Hz, 1 H),
7.40−7.51 (m, 2 H), 7.32 (d, J = 7.6 Hz, 1 H), 5.02 (dd, J = 8.7, 3.7 Hz, 1 H), 3.15 (dd, J =
17.9, 5.7 Hz, 1 H), 2.86 (dd, J = 17.9, 7.6 Hz, 1 H), 2.11 (s, 3 H), 1.92−1.98 (m, 2 H), 1.64
−1.75 (m, 4 H), 1.51−1.54 (m, 2 H) ppm. 13C NMR (125 MHz, CDCl3): δ = 206.3, 139.3,
135.9, 132.8, 130.2, 129.7, 124.5, 121.1, 57.6, 55.3, 48.7, 31.0, 30.85, 28.9, 24.1, 22.7 ppm.
HRMS calculated for C15H23N2O3S [M + NH4]+ 311.1429; found 311.1446 (TOF MS EI+).

(2-Cyclohexyl-1,1-dioxido-2,3-dihydro-1,2-benzisothiazol-3-yl)acetic Acid (8)
Prepared using general method (B) using α-bromobenzenesulfonyl chloride, cyclohexylamine
and acrylic acid to yield 76 mg of 8 (86%) as a white solid, m.p. 121−124 °C. FTIR (neat):

. 1H NMR (500 MHz, CDCl3): δ = 9.08−9.48
(br. s, 1 H), 7.74 (d, J = 7.6 Hz, 1 H), 7.57 (td, J = 7.5, 1.0 Hz, 1 H), 7.51 (t, J = 7.5 Hz, 1 H),
7.46 (d, J = 7.6 Hz, 1 H), 5.06 (dd, J = 8.1, 4.2 Hz, 1 H), 3.58−3.64 (m, 1 H), 3.08 (dd, J =
16.5, 4.2 Hz, 1 H), 2.84 (dd, J = 16.5, 8.1 Hz, 1 H), 1.94−2.04 (m, 4 H), 1.79−1.85 (m, 2 H),
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1.59−1.68 (m, 2 H), 1.28−1.36 (m, 2 H) ppm. 13C NMR (125 MHz, CDCl3): δ = 173.4, 136.4,
130.9, 127.5, 122.2, 119.0, 54.6, 52.8, 38.8, 30.3, 28.2, 24.1, 23.9, 23.4 ppm. HRMS calculated
for C15H23N2O4S [M + NH4]+ 327.1379; found 327.1399 (TOF MS EI+).

Ethyl (2-Benzyl-1,1-dioxido-2,3-dihydro-1,2-benzisothiazol-3-yl)acetate (9)
Prepared using general method (B) using, 4-fluoro-2-bromobenzenesulfonyl chloride,
benzylamine and ethyl acrylate to afford 92 mg of 9 (84%) as a yellow oil. FTIR (neat):

. 1H NMR (500 MHz, CDCl3): δ = 7.82 (dd,
J = 8.6, 4.8 Hz, 1 H), 7.40−7.42 (m, 2 H), 7.30−7.36 (m, 3 H), 7.22−7.26 (m, 1 H), 7.09 (dd,
J = 8.4, 2.1 Hz, 1 H), 4.78 (dd, J = 6.8, 6.7 Hz, 1 H), 4.60 (d, J = 15.6 Hz, 1 H), 4.48 (d, J =
15.6 Hz, 1 H), 4.02−4.10 (m, 2 H), 2.86 (dd, J = 16.4, 4.9 Hz, 1 H), 2.68 (dd, J = 16.4, 7.1 Hz,
1 H), 1.15 (t, J = 7.2 Hz, 3 H) ppm. 13C NMR (125 MHz, CDCl3): δ = 167.9, 164.5 (d, JC-F =
250.5 Hz), 138.6, 133.1, 127.2, 126.7, 126.4, 126.1, 121.7, 115.6, 109.9, 59.3, 54.7, 44.7, 36.7,
12.0 ppm. HRMS calculated for C18H22FN2O4S [M + NH4]+ 381.1284; found 381.1295 (TOF
MS EI+).

(2-Octyl-1,1-dioxido-2,3-dihydro-1,2-benzisothiazol-3-yl)acetic Acid (10)
Prepared using general method (B) using 4-fluoro-2-bromobenzenesulfonyl chloride,
octylamine and acrylic acid to yield 87 mg of 10 (90%) as a pale yellow solid, m.p. 123−127
°C. FTIR (neat): . 1H NMR (500 MHz,
CDCl3): δ = 9.02−9.16 (br. s, 1 H), 7.79 (dd, J = 8.6, 4.7 Hz, 1 H), 7.24−7.26 (m, 1 H), 7.16
(dd, J = 8.3, 2.0 Hz, 1 H), 4.86 (m, 1 H), 3.30 (t, J = 15.3 Hz, 2 H), 3.06 (dd, J = 21.6, 4.7 Hz,
1 H), 2.83 (dd, J = 16.9, 7.4 Hz, 1 H), 1.66−1.75 (m, 2 H), 1.23−1.39 (m, 10 H), 0.85 (t, J =
6.8 Hz, 2 H). 13C NMR (125 MHz, CDCl3)δ = 173.5, 163.3 (d, JC-F = 254.9 Hz), 138.4, 129.1,
121.8, 115.7, 109.7, 54.8, 41.8, 36.7, 29.8, 27.2, 26.1, 25.0, 20.7, 12.16 ppm. HRMS calculated
for C17H28FN2O4S (M + NH4)+ 375.1754; found 375.1769 (TOF MS EI+).

Ethyl (4-Chlorophenyl-1,1-dioxido-2,3-dihydro-1,2-benzisothiazol-3-yl)acetate (11)
Prepared using general method (B) using 2-bromobenzenesulfonyl chloride, 4-
chlorobenzylamine and ethyl acrylate to afford 73 mg of 11 (81%) as a yellow oil. FTIR (neat):

. 1H NMR (500 MHz, CDCl3): δ = 7.77 (d, J = 7.1 Hz, 1 H),
7.47−7.56 (m, 2 H), 7.30−7.34 (m, 3 H), 7.25 (d, J = 8.5 Hz, 2 H), 4.77 (t, J = 5.9 Hz, 1 H),
4.48 (q, J = 15.9 Hz, 2 H), 3.98−4.06 (m, 2 H), 2.78 (dd, J = 16.4, 5.8 Hz, 1 H), 2.66 (dd, J =
16.4, 6.2 Hz, 1 H), 1.09 (t, J = 7.2 Hz, 3 H) ppm. 13C NMR (125 MHz, CDCl3): δ = 170.0,
137.1, 134.6, 134.1, 133.1, 133.0, 129.8, 129.2, 128.7, 124.1, 121.4, 61.2, 57.3, 46.2, 39.4,
14.2 ppm. HRMS calculated for C18H19ClNO4S [M + H]+ 380.0723; found 380.0739 (TOF
MS EI+).

(2-Cyclohexyl-6-fluoro-1,1-dioxido-2,3-dihydro-1,2-benzisothiazol-3-yl)acetic Acid (12)
Prepared using general method (B) using 4-fluoro-2-bromobenzenesulfonyl chloride,
cyclohexylamine and acrylic acid to yield 65 mg of 12 (84%) as a yellow oil. FTIR (neat):

. 1H NMR (500 MHz, CDCl3): δ = 7.73−7.76
(m, 1 H), 7.17−7.30 (m, 3 H), 5.01−5.08 (m, 1 H), 3.62 (t, J = 11.9 Hz, 1 H), 3.10 (d, J = 16.8
Hz, 1 H), 2.86 (dd, J = 16.8, 8.5 Hz, 2 H), 2.04 (d, J = 11.9 Hz, 1 H), 1.95 (d, J = 11.6 Hz, 1
H), 1.84 (t, J = 15.0 Hz, 1 H), 1.58−1.68 (m, 3 H), 1.30−1.38 (dd, J = 12.8, 13.1 Hz, 2 H), 1.08
−1.17 (m, 1 H) ppm. 13C NMR (125 MHz, CDCl3): δ = 174.7, 165.1 (d, JC-F = 254.6 Hz),
141.4, 132.4, 123.3, 117.4, 111.6, 56.7, 54.0, 40.6, 32.1, 26.0, 25.8, 25.3 ppm. HRMS
calculated for C15H18FNO4S [M + H]+ 328.1019; found 328.1036 (TOF MS EI+).
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Methyl [2-(4-Methoxyphenyl)-1,1-dioxido-2,3-dihydro-1,2-benzisothiazol-3-yl]acetate (13)
Prepared using general method (B) using benzenesulfonyl chloride, p-methoxybenzylamine
and methyl acrylate to produce 71 mg of 13 (84%) as a yellow oil. FTIR (neat):

. 1H NMR (500 MHz, CDCl3): δ = 7.85 (d, J = 7.1 Hz, 1 H),
7.51−7.59 (m, 2 H), 7.42 (d, J = 8.5 Hz, 3 H), 6.86 (d, J = 8.6 Hz, 2 H), 4.80 (t, J = 6.4 Hz, 1
H), 4.57 (d, J = 12.4 Hz, 1 H), 4.41 (d, J = 15.4 Hz, 1 H), 3.80 (s, 3 H), 3.63 (s, 3 H), 2.87 (dd,
J = 16.3, 5.3 Hz, 1 H), 2.69 (dd, J = 16.3, 6.9 Hz, 1 H) ppm. 13C NMR (125 MHz, CDCl3):
δ = 170.6, 159.4, 137.3, 134.8, 132.0, 130.2, 129.3, 127.0, 124.0, 121.4, 114.0, 56.6, 55.3, 46.0
ppm. HRMS calculated for C18H23N2O5S [M + NH4]+ 379.1328; found 379.1337 (TOF MS
EI+).

Ethyl 3-[2-(N-tert-Butylsulfamoyl)-5-fluorophenyl]propanoate (14)
Prepared using general method (A) using 4-fluoro-2-bromobenzenesulfonyl chloride, tert-
butylamine and ethyl acrylate to afford 41 mg of 14 (48%) as a clear oil. FTIR (neat):

. 1H NMR (500 MHz, CDCl3): δ = 8.38 (dd,
J = 15.9, 0.65 Hz, 1 H), 8.15 (dd, J = 11.2, 5.6 Hz, 1 H), 7.30 (dd, J = 9.2, 2.6 Hz, 1 H), 7.14
(ddd, J = 10.3, 7.7, 2.6 Hz, 1 H), 6.35 (d, J = 21.5 Hz, 1 H), 4.68 (s, 1 H), 4.28 (q, J = 7.1 Hz,
2 H), 1.33 (t, J = 7.1 Hz, 3 H), 1.16 (s, 9 H) ppm. 13C NMR (125 MHz, CDCl3): δ = 165.8,
163.63, 140.1, 137.5, 136.4, 132.6, 123.7, 116.4, 114.9, 61.3, 55.1, 30.1, 14.1 ppm. HRMS
calculated for C15H21FNO4S [MH]+ 330.1175; found 330.1193 (TOF MS EI+).

Compound 16
Prepared using general method (B) using 2,5-dibromobenzenesulfonyl chloride, p-
methoxybenzylamine and methyl vinyl ketone to yield 86 mg of 16 (88%) as a yellow oil.
FTIR (neat): . 1H NMR (500 MHz, CDCl3):
δ = 7.95 (s, 1 H), 7.67 (dd, J = 8.1, 1.4 Hz, 1 H), 7.51 (d, J = 16.2 Hz, 1 H), 7.34 (d, J = 8.1
Hz, 1 H), 7.30 (d, J = 6.7 Hz, 2 H), 6.62 (d, J = 11.3 Hz, 2 H), 6.77 (d, J = 10.9 Hz, 1 H), 4.94
(m, 1 H), 4.43 (d, J = 3.84 Hz, 2 H), 3.78 (s, 3 H), 2.98 (dd, J = 18.1, 5.3 Hz, 1 H), 2.78 (dd,
J = 18.1, 6.7 Hz, 1 H), 2.39 (s, 3 H), 1.98 (s, 3 H) ppm. 13C NMR (125 MHz, CDCl3): δ =
205.5, 197.8, 159.4, 140.9, 139.8, 136.1, 136.0, 132.44, 129.9, 129.0, 126.9, 125.0, 120.4,
114.1, 55.8, 55.2, 47.8, 46.7, 30.3, 28.0 ppm. HRMS calculated for C22H24NO5S [M + H]+

414.1375; found 414.1364 (TOF MS EI+).

Methyl (2E)-3-[2-Octyl-3-(2-methoxy-2-oxoethyl)-1,1-dioxido-2,3-dihydro-1,2-
benzisothiazol-6-yl]acrylate (17)

Prepared using general method (B) using 2,5-dibromobenzenesulfonyl chloride, p-
methoxybenzylamine and methyl acrylate to produce 86 mg of 17 (84%) as a yellow oil. FTIR
(neat): . 1H NMR (500
MHz, CDCl3): δ = 7.91 (s, 1 H), 7.67−7.74 (m, 2 H), 7.46 (d, J = 8.1 Hz, 1 H), 6.51 (d, J =
16.0 Hz, 2 H), 4.92 (t, J = 5.5 Hz, 1 H), 3.81 (s, 3 H), 3.73 (s, 3 H), 3.30 (t, J = 7.5 Hz, 2 H),
2.99 (dd, J = 16.4, 5.3 Hz, 1 H), 2.77 (dd, J = 16.4, 7.1 Hz, 1 H) 1.66−1.74 (m, 2 H), 1.25−1.37
(s, 12 H), 0.86 (t, J = 5.5 Hz, 3 H) ppm. 13C NMR (125 MHz, CDCl3): δ = 170.7, 166.6, 142.0,
138.9, 136.2, 136.0, 132.4, 124.8, 120.7, 120.4, 119.9, 57.4, 53.7, 51.5, 43.7, 38.8, 31.7, 29.5,
28.9, 26.4, 26.6, 14.1 ppm. HRMS calculated for C22H32NO6S [M + H]+ 438.1950; found
438.1964 (TOF MS EI+).

Methyl (2E)-3-[2-(4-Methoxyphenyl)-3-(2-methoxy-2-oxoethyl)-1,1-dioxido-2,3-dihydro-1,2-
benzisothiazol-6-yl]acrylate (18)

Prepared using general method (B) using 2,5-Dibromobenzenesulfonyl chloride, p-
methoxybenzylamine and methyl acrylate to yield 98 mg of 18 (93%) as a yellow oil. FTIR
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(neat): . 1H NMR (500
MHz, CDCl3): δ = 7.95 (s, 1 H), 7.65−7.69 (m, 2 H), 7.38 (d, J = 8.1 Hz, 1 H), 7.33 (d, J =
11.5 Hz, 2 H), 6.86 (d, J = 9.6 Hz, 2 H), 6.52 (d, J = 16.0 Hz, 1 H), 4.79 (dd, J = 6.9, 5.1 Hz,
1 H), 4.59 (d, J = 15.3 Hz, 1 H), 4.40 (d, J = 15.3 Hz, 1 H), 3.82 (s, 3 H), 3.79 (s, 3 H), 3.63
(s, 3 H), 2.88 (dd, J = 16.3, 5.0 Hz, 1 H), 2.70 (dd, J = 16.3, 7.0 Hz, 1 H) ppm. 13C NMR (125
MHz, CDCl3): δ = 170.3, 166.6, 159.4, 141.1, 138.7, 136.2, 135.9, 132.3, 129.9, 126.7, 124.8,
120.7, 120.2, 114.1, 56.4, 55.2, 52.1, 46.0, 38.5 ppm. HRMS calculated for C22H24NO7S [M
+ H]+ 446.1273; found 446.1269 (TOF MS EI+).

Ethyl (2E)-3-[3-(2-Ethoxy-2-oxoethyl)-2-(2-methoxybenzyl)-1,1-dioxido-2,3-dihydro-1,2-
benzisothiazol-6-yl]acrylate (19)

Prepared using general method (B) using 2,5-dibromobenzenesulfonyl chloride, 2-
methoxyphenylamine and ethyl acrylate to produce 107 mg of 19 (86%) as a yellow oil. FTIR
(neat): . 1H NMR (500 MHz,
CDCl3): δ = 7.99 (s, 1 H), 7.76 (dd, J = 8.1, 1.5 Hz, 1 H), 7.71 (d, J = 16.0 Hz, 1 H), 7.56 (d,
J = 8.1 Hz, 1 H), 7.35 (d, J = 8.1 Hz, 1 H), 7.05−7.08 (m, 1 H), 7.36 (t, J = 2.2 Hz, 1 H), 6.88
(dd, J = 8.4, 2.5 Hz, 1 H), 6.53 (d, J = 16.0 Hz, 1 H), 5.56 (dd, J = 7.9, 4.1 Hz, 1 H), 4.28 (q,
J = 7.9 Hz, 1 H), 4.08 (q, J = 11.4 Hz, 1 H), 3.83 (s, 3 H), 2.97 (dd, J = 16.3, 4.2 Hz, 1 H), 2.76
(dd, J = 16.4, 8.0 Hz, 1 H), 1.34 (t, J = 9.8 Hz, 1 H), 1.16 (t, J = 11.4 Hz, 1 H) ppm. 13C NMR
(125 MHz, CDCl3): δ = 170.0, 169.18, 160.6, 141.6, 137.5, 136.6, 135.5, 135.0, 134.8, 132.6,
130.8, 124.9, 121.4, 120.4, 117.4, 113.2, 111.0, 61.3, 60.9, 58.1, 55.2, 38.5, 14.2, 13.8 ppm.
HRMS calculated for C23H26NO7S [M + H]+ 460.1430; found 460.1442 (TOF MS EI+).

N-Benzyl-2-bromobenzamide (20)
To a round-bottomed flask under Ar was added benzylamine (0.51 cm3, 4.66 mmol), dry DCM
(0.46 M, 10 cm3) and Et3N (1.29 cm3, 9.33 mmol). The reaction was cooled to 0 °C and after
stirring for 5 min, 2-bromobenzyl bromide (0.547 cm3, 4.19 mmol) was added. The reaction
was warmed to r.t and stirred for 2 h. Then the crude reaction was concentrated in situ and
suspended in EtOAc (10 cm3). The resulting suspension was filtered through a silica plug and
the solvent removed to yield 1.1 g of 20 (95%) as a white solid. FTIR (neat):

. 1H NMR (500 MHz, CDCl3): δ =
7.58 (dd, J = 8.0, 1.0 Hz, 1 H), 7.56 (dd, J = 7.6, 1.7 Hz, 1 H), 7.33−7.40 (m, 4 H), 7.31 (dt,
J = 7.0, 1.5 Hz, 1 H), 7.27 (td, J = 8.1, 1.8 Hz, 2 H), 6.24 (br. s, 1 H), 4.66 (d, J = 5.7 Hz, 2 H)
ppm. 13C NMR (125 MHz, CDCl3)δ = 167.5, 137.6, 137.5, 133.4, 131.7, 129.6, 128.8, 128.0,
127.7, 127.6, 119.3, 44.2 ppm. HRMS calculated for C14H13BrNO [M + H]+ 290.0181; found
290.0179 (TOF MS EI+).1H and 13C NMR spectroscopic data corresponded to that reported
by Catellani and coworkers.[31]

N-(2-Bromobenzyl)-4-methylbenzenesulfonamide (21)
To a round-bottomed flask under Ar was added 2-bromobenzylamine (0.5 g, 2.68 mmol), dry
DCM (0.46 M, 5.8 cm3) and Et3N (0.75 cm3, 5.36 mmol). The reaction was cooled to 0 °C and
after stirring for 5 min, p-toluenesulfonyl chloride (0.51 g, 2.68 mmol) was added. The reaction
was warmed to r.t and stirred for 2 h. Then the crude reaction was concentrated in situ and
suspended in EtOAc (10 cm3). The resulting suspension was filtered through a silica plug and
the solvent removed to yield 0.87 g of 21 (96%) as a white solid. FTIR (neat):

. 1H NMR (500 MHz, CDCl3): δ = 7.60 (d,
J = 8.2 Hz, 2 H), 7.45 (d, J = 7.9 Hz, 1 H), 7.19−7.30 (m, 4 H), 7.10 (dt, J = 9.3, 1.5 Hz, 1 H),
4.92 (m, 1 H), 4.22 (d, J = 6.5 Hz, 2 H), 2.40 (s, 3 H) ppm. 13C NMR (125 MHz, CDCl3)δ =
162.1, 143.5, 136.8, 135.4, 132.8, 130.6, 129.7, 129.6, 127.7, 127.6, 127.1, 123.5, 47.5, 21.5
ppm. 1H and 13C NMR spectroscopic data corresponded to that reported by Malacria and
coworkers.[32]
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N-(2-Bromobenzyl)methanesulfonamide (22)
To a round-bottomed flask under Ar was added 2-bromobenzylamine (0.5 g, 2.68 mmol), dry
DCM (0.46 M, 5.8 cm3) and Et3N (0.75 cm3, 5.36 mmol). The reaction was cooled to 0 °C and
after stirring for 5 min, methanesulfonyl chloride (0.22 cm3, 2.95 mmol) was added. The
reaction was warmed to r.t and stirred for 2 h. Then the crude reaction was concentrated in situ
and suspended in EtOAc (10 cm3). The resulting suspension was filtered through a silica plug
and the solvent removed to yield 0.65 g of 22 (92%) as a white solid. FTIR (neat):

. 1H NMR (500 MHz, CDCl3): δ = 7.59 (d, J = 7.9
Hz, 1 H), 7.45 (d, J = 7.6 Hz, 1 H), 7.33 (t, J = 7.5 Hz, 1 H), 7.21 (dt, J = 7.5, 1.5 Hz, 1 H),
4.90 (m, 1 H), 4.41 (d, J = 6.4 Hz, 2 H), 2.81 (s, 3 H). 13C NMR (125 MHz, CDCl3)δ = 162.1,
135.8, 133.2, 130.7, 130.0, 128.0, 123.7, 47.63, 41.3; 1H and 13C NMR spectroscopic data
corresponded to that reported by Malacria and coworkers.[32]

2-Bromo-N-(2-bromobenzyl)benzenesulfonamide (23)
To a round-bottomed flask under Ar was added 2-bromobenzylamine (0.5 g, 2.68 mmol), dry
DCM (0.46 M, 5.8 cm3) and Et3N (0.75 cm3, 5.36 mmol). The reaction was cooled to 0 °C and
after stirring for 5 min, 2-bromobenzenesulfonyl chloride (0.61 g, 2.41 mmol) was added. The
reaction was warmed to r.t and stirred for 2 h. Then the crude reaction was concentrated in situ
and suspended in EtOAc (10 cm3). The resulting suspension was filtered through a silica plug
and the solvent removed to yield 0.90 g of 23 (93%) as a white solid. FTIR (neat):

. 1H NMR (500 MHz, CDCl3): δ = 8.80 (dd,
J = 7.8, 1.7 Hz, 1 H), 7.58 (dd, J = 7.8, 1.1 Hz, 1 H), 7.45 (dd, J = 6.9, 2.2 Hz, 1 H), 7.40 (dt,
J = 7.7, 1.1 Hz, 1 H), 7.33 (dt, J = 7.6, 1.7 Hz, 1 H), 7.12 (dd, J = 7.7, 1.5 Hz, 1 H), 7.05−7.08
(m, 2 H), 5.79 (m, 1 H), 4.26 (d, J = 6.6 Hz, 2 H) ppm. 13C NMR (125 MHz, CDCl3): δ =
162.1, 139.1, 134.9, 133.5, 132.7, 131.4, 130.6, 129.8, 129.6, 127.6, 127.4, 123.8, 119.9, 47.7
ppm. HRMS calculated for C13H11Br2NO2SNa [M + Na]+ 425.8775; found 425.8781 (TOF
MS EI+).

Methyl (E)-3-(2-{[3-(2-methoxy-2-oxoethyl)-1,1-dioxido-1,2-benzisothiazol-2(3H)-yl]methyl}
phenyl)acrylate (24)

To a 1-dram vial was added 23 (76 mg, 0.19 mmol), Et3N (79 μL, 0.56 mmol), Bu4NCl (70
mg, 0.19 mmol), Pd2(dba)3·CHCl3 (2 mol-%, 3.9 mg, 0.0038 mmol) and dry DMF (1.89 mL).
After stirring for 5 min at room temp., methyl acrylate (51 μL, 0.56 mmol) was added and the
reaction vial was placed immediately into a preheated reaction block. The reaction mixture
was stirred at 110 °C for 14 h after which time the reaction was cooled and concentrated under
reduced pressure. The crude was purified by column chromatography (1:1 hexane/EtOAc) to
yield 59 mg of 24 (76%) as a yellow oil. FTIR (neat):

. 1H NMR (500 MHz, CDCl3): δ =
8.10 (d, J = 15.7 Hz, 1 H), 7.83 (d, J = 7.3 Hz, 1 H), 7.61 (ddd, J = 7.5, 1.2 Hz, 2 H), 7.55 (ddd,
J = 5.3, 0.7 Hz, 2 H), 7.32−7.40 (m, 3 H), 6.35 (d, J = 15.7 Hz, 1 H), 4.87 (t, J = 6.3 Hz, 1 H),
4.76 (d, J = 15.9 Hz, 1 H), 4.60 (d, J = 15.9 Hz, 1 H), 3.80 (s, 3 H), 3.54 (s, 3 H), 2.87 (dd, J
= 16.6, 5.5 Hz, 1 H), 2.70 (dd, J = 16.6, 6.9 Hz, 1 H) ppm. 13C NMR (125 MHz, CDCl3)δ =
170.5, 166.9, 140.8, 137.2, 134.5, 134.3, 133.7, 133.3, 130.3, 129.6, 128.9, 127.1, 126.2, 124.2,
121.5, 120.9, 58.3, 52.0, 51.8, 45.0, 39.1 ppm. HRMS calculated for C21H21NO6SNa [M +
Na]+ 438.0987; found 438.0981 (TOF MS EI+).

General Procedure (C) for the Synthesis of 1,1-Dioxido-1,2-benzisothiazol-3-acetamide
Derivatives 29−31

Into a 1-dram vial was added amine (2.73 × 10−5 mol), Et3N (5.47 × 10−5 mol) and dry DMF
(0.1 mL) were the reaction mixture was stirred at room temp. for 15 min. Then, α-
bromobenzenesulfonyl chlorides (2.73 × 10−5 mol) were added and the reaction mixture was
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stirred for 2 h. Then, Et3N (5.482.73 × 10−5 mol), Bu4N (7.45 mg, 2.73 × 10−5 mol),
Pd2(dba)3·CHCl3 (2 mol-%, 2.56 mg, 0.056 × 10−5 mol) and dry DMF (0.14 mL) were added
to the reaction vial. After stirring for 5 min at room temp., acrylic acid (8.19 × 10−5 mol mmol)
was added and the reaction vial was placed immediately into a preheated reaction block. The
reaction mixture was stirred at 110 °C for 14 h after which time the reaction was cooled and
concentrated. The crude was then solvated in dry DCM (0.1 mL), to which N-
methylmorpholine (35 μL, 4.09 × 10−5 mol) was added. After stirring for 5 min a solution of
OACC50 (17 mg, 5.46 × 10−5 mol) in dry DCM (0.1 mL) was added and the reaction mixture
stirred for 10 h at room temp. Then, the crude was absorbed onto silica and purified by flash
chromatography (hexane/EtOAc).

Compound 29
Prepared using general method (C) using benzenesulfonyl chloride, cyclopentylamine, acrylic
acid and morpholine. The crude material was purified by flash chromatography (hexane/
EtOAc, 1:1) to yield 5.92 mg of 30 (56%) as a white solid. FTIR (neat):

. 1H NMR (500 MHz,
CDCl3): δ = 7.75 (d, J = 8.1 Hz, 1 H), 7.54−7.57 (m, 1 H), 7.49−7.54 (m, 2 H), 5.13−5.17 (m,
1 H), 3.96 (h, J = 7.6 Hz, 1 H), 3.71−3.74 (m, 1 H), 3.67 (t, J = 4.7 Hz, 2 H), 3.54−3.58 (m, 2
H), 3.40−3.56 (m, 2 H), 3.29−3.33 (m, 1 H), 3.04 (dd, J = 15.3, 5.4, Hz, 1 H), 2.71 (dd, J =
15.3, 7.9, Hz, 1 H), 2.02−2.08 (m, 1 H), 1.91−1.96 (m, 1 H), 1.71−1.78 (m, 2 H), 1.56−1.68
(m, 4 H) ppm. 13C NMR (125 MHz, CDCl3): δ = 168.4, 139.6, 136.3, 132.8, 129.3, 124.8,
121.0, 66.7, 58.4, 57.1, 46.2, 42.1, 38.8, 30.8, 28.3, 23.4, 22.8 ppm. HRMS calculated for
C18H24N2O4SNa [M + Na]+ 387.1354; found 387.1354 (TOF MS EI+).

Compound 30
Prepared using general method (C) using benzenesulfonyl chloride, cyclohexylamine, acrylic
acid and pyridin-3-amine. The crude material was purified by flash chromatography (EtOAc)
to yield 4.3 mg of 31 (43%) as a off white solid. FTIR (neat):

. 1H NMR (500 MHz, MeOD): δ =
8.74 (s, 1 H), 8.28 (d, J = 3.2 Hz, 1 H), 8.12 (dt, J = 8.4, 1.5 Hz, 1 H), 7.73 (d, J = 7.7 Hz, 1
H), 7.64 (dt, J = 7.6, 1.0 Hz, 1 H), 7.57 (t, J = 7.5 Hz, 1 H), 7.54 (t, J = 7.5 Hz, 1 H), 7.41 (dd,
J = 8.3, 4.8 Hz, 1 H), 5.26 (t, J = 6.6 Hz, 1 H), 3.57 (tt, J = 11.8, 3.6 Hz, 1 H), 3.07 (dd, J =
14.9, 6.1 Hz, 1 H), 3.07 (dd, J = 14.9, 6.1 Hz, 1 H), 2.85 (dd, J = 14.9, 7.1 Hz, 1 H), 1.97 (d,
J = 12.6 Hz, 1 H), 1.90 (d, J = 12.3 Hz, 1 H), 1.69−1.83 (m, 4 H), 1.63 (d, J = 12.7 Hz, 1 H),
1.23−1.37 (m, 2 H), 1.18 (tt, J = 12.7, 2.9 Hz, 1 H) ppm. 13C NMR (125 MHz, MeOD): δ =
171.0, 165.2 (d, JC-F = 254.1 Hz), 145.6, 142.0, 140.4, 137.8, 134.3, 130.8, 129.2, 125.8,
121.7,58.7, 57.4, 44.9, 32.8, 31.4, 27.3, 27.2, 26.6 ppm. HRMS calculated for C20H24N3O3S
[M + H]+ 386.1538; found 386.1547 (TOF MS EI+).

Compound 31
Prepared using general method (C) using 4-fluorobenzenesulfonyl chloride, 4-
methoxybenzylamine, acrylic acid and piperidine. The crude material was purified by flash
chromatography (hexane/EtOAc, 1:1) to yield 6.46 mg of 32 (52%) as a white solid. FTIR
(neat): . 1H NMR (500 MHz,
CDCl3): δ = 7.79 (dd, J = 8.4, 4.7 Hz, 1 H), 7.33 (d, J = 8.6 Hz, 2 H), 7.21 (d, J = 8.6 Hz, 2
H), 6.85 (d, J = 8.7 Hz, 2 H), 5.06 (dd, J = 7.8, 5.0 Hz, 1 H), 4.47 (d, J = 3.7 Hz, 2 H), 3.65 (s,
3 H), 3.47−3.58 (m, 2 H), 3.11−3.21 (m, 2 H), 2.81 (dd, J = 16.2, 5.0 Hz, 1 H), 2.57 (dd, J =
16.2, 7.9 Hz, 1 H), 1.57−1.62 (m, 2 H), 1.48−1.54 (m, 2 H), 1.34−1.42 (m, 2 H) ppm. 13C NMR
(125 MHz, CDCl3): δ = 167.1, 165.2 (d, JC,F = 2.1 Hz), 159.39, 131.0, 130.0, 127.3, 123.4,
123.3, 117.2, 117.0, 114.2, 112.7, 112.5, 55.3, 47.0, 46.5, 42.9, 38.2, 26.2, 25.5, 24.3 ppm.
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HRMS calculated for C22H25FN2O4SNa [M + Na]+ 455.1417; found 455.1422 (TOF MS
EI+).

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Scheme 1.
Domino Heck–aza-Michael (HaM).
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Figure 1.
Representative biologically active sultams.
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Scheme 2.
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Scheme 3.
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Figure 2.
Biologically active 1-oxoisoindol-3-acetamides.
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Scheme 4.

Rolfe et al. Page 19

European J Org Chem. Author manuscript; available in PMC 2009 July 13.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Scheme 5.

Rolfe et al. Page 20

European J Org Chem. Author manuscript; available in PMC 2009 July 13.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Rolfe et al. Page 21

Table 1
Domino Heck–aza-Michael.[a]

Entry Catalyst Base Additive % Conv.[b]

1 Pd(OAc)2/PPh3 Et3N – 34

2 Pd(OAc)2/PPh3 Cs2CO3 – 15

3 PdCl2(PPh)3 Cs2CO3 – 13

4 Pd2(dba)3·CHCl3 Et3N – 35

5 Pd(OAc)2/PPh3 Et3N Bu4NCl 91

6 Pd2(dba)3·CHCl3 Et3N Bu4NCl 95

7 Pd(OAc)2/PPh3 Et3N – 94[c]

8 Pd(OAc)2/PPh3 Et3N Bu4NCl 95[d]

[a]
Reaction conditions: 1 (0.12 mmol), Pd (2 mol-%), methyl acrylate (0.36 mmol), base (0.36 mmol) in DMF at 110 °C for 14 h.

[b]
Conversion by G.C.

[c]
Pd(OAc)2 (20 mol-%), PPh3 (40 mol-%) in microwave 110 °C for 2 h.

[d]
Pd(OAc)2 (10 mol-%), PPh3 (20 mol-%) in microwave 110 °C for 2 h.
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Table 2
Domino Heck–aza-Michael.[a]

Entry Additive Water [mol-%] % Conv.[b]

1 – – 35

2 Bu4NCl – 72

3 Bu4NCl 10 mol-% 95

4 Bu4NI – 68

5 Bu4NI 10 mol-% 94

[a]
Reaction conditions: 1 (0.12 mmol), Pd (2 mol-%), methyl acrylate (0.36 mmol), Et3N (0.36 mmol) and Bu4NCl (0.12 mmol) in DMF at 110 °C for

14 h.

[b]
Conversion by G.C.
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Table 3
Scope of possible Michael acceptors.[a]

Entry R Product % Yield[b]

1 OMe 2 95

2 OEt 3 92

3 OH 4 94

4 Me 5 79

5 NH2 6 81

[a]
Reaction conditions: 1 (0.12 mmol), Pd2(dba)3·CHCl3 (2mol-%), methyl acrylate (0.36 mmol), Bu4NCl (0.12 mmol) in DMF at 110 °C for 14 h.

[b]
Isolated yields.
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Table 5
Application of domino HAM protocol with 15.[a]

Entry R1 R2 Product % Yield[b]

1 4-MeOPh Me 16 88

2 C8H17 OMe 17 84

3 4-MeOPh OMe 18 93

4 2-MeOBn OEt 19 86

[a]
Reaction conditions: 1 (0.12 mmol), Pd2(dba)3·CHCl3 (2mol-%), methyl acrylate (0.36 mmol), Bu4NCl (0.12 mmol) in DMF at 110 °C for 14 h.

[b]
Isolated yields. Compounds purified by mass-directed fractionation.

European J Org Chem. Author manuscript; available in PMC 2009 July 13.


