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Generalnformation

Reactions involving moisture sensitive reagents were carried out undgrogenatmosphere using
standard vacuum line techniques in addition to dry solvents. All glassware used was flame dried and
cooled under vacuunf-or moisture sensitiveeactions, solvents (THF, £, toluene, hexane and

EtO) were obtained anhydrous and purified by an alumina column (MbraurB@®S Petrol is
defined as petroleum ether 460 °C. All other solvents and commercial reagents were used as

supplied without @irther purification unless stated otherwise.

Room temperature RT) refers to 2625 °C. Temperatures of 0 °C &asuB °C were obtained using

ice/water and Ceglfs)/acetone baths respectiveliReflux conditions were obtained using an oil bath
equipped with a cotact thermometer.Under reduced pressurefers to the use of a Blichi Rotavapor
R2000 rotary evaporator with a Vacubrand Gw&cuum controller or a Heidolph Laborota 4001

rotary evaporator with a vacuum controller.

Analytical thin layer chromatographyas performed on preoated aluminium plates (Kieselgel 60
Fsasilica). Plates were visualised under UV light (254 nm) or by staining with either phosphomolybdic
acid or KMn@followed by heating. Flash column chromatography was performed on Kieselgel 60
silica in the solvent system stated under a positive pressure of compressed air or on a Biotage®

IsoleraTM 4, using Biotage® Snap Ultra or Biotage® KP Sil columns under the solvent system stated.

1H,13C and'F nuclear magnetic resonance (NMR) spectraevemquired on either a Bruker Avance
300 (300 MHZH, 75 MHZ3C, 282 MHZF), Bruker Avance Il 400 (400 MM#, 10 MHz3C, 376
MHZzF) or a Bruker Avance I 400 (500 Mz, 1B MHz3C, 470 MHZ°F) spectrometer at ambient
temperature in the deuteated solvent stated. All chemical shifts are quoted in parts per million (ppm)
relative to the residual solvent as the internal standard. All coupling constardase quoted in Hz.
Multiplicities are indicated by: s (singlet), d (doublet), t (triplet)quartet), sept (septet), ABq (AB
guartet), sept (septet), oct (octet), m (multiplet), dd (doublet of doublets), ddd (doublet of doublet of
doublets, dt (doublet of triplets), dq (doublet of quartets) and td (triplet of doublets). The abbreviation
Ar isused to denote aromatic, Ph to denote phenyl, Bn to denote bepygyio denote pyridyl antbr

to denote broad.

Infrared spectrar{ma/cm®) were recorded on either a PerkiEimer Spectrum GX R spectrometer
using a Shimadzu IRAffinityusing a Pike attenuated total reflectance (ATR) accessory. Only the

characteristic peaks are quoted.

Melting points were recorded on an Electrothermal 9100 melting point apparatus and are

uncorrected Decomprefers to decomposition.



HPLC analyses were obtained on two separate machines; a Gilson HPLC consisting of a Gilson 305
pump, Gilson 306 pump, Gils&11C dynamic mixer, Gilson 805 manometric module, Gilson 401C
dilutor, Gilson 213XL sample injector and sample detection was performed with a Gilson 118 UV/vis
detector while the temperature was assumed to be°Da Shimadzu HPLC consisting of a 20A%

degasser, L2OAT liquid chromatograph, S2DAHT autosampler, CMB)A communications bus
module, SPEM20A diode array detector and a GRQA column oven which allowed the temperature

to be set from 2540 °C Separation was achieved using DAICEL CHIRGIBEEand OH columns or

DAICEL CHIRALPAKHABSEH, IA, IB, IC and ID columadl. chiral HPLC traces were compared to the

authentic racemic spectrum prepared in analogous fashion.

Mass spectrometryni/z) data were acquired by electrospray ionisati@S(), electron impact (El),
atmospheric solids analysis probe (ASAP) or nanospray ionisation (NSI) either at the University of St
Andrews or the EPSRC National Mass Spectrometry Service Centre, Swansea. At the University of St
Andrews, low and high resolon ESI MS were carried out on a Micromass LCT spectrometer. At the
EPSRC National Mass Spectrometry Service Centre, low resolution NSI MS was carried out on a
Micromass Quattro Il spectrometer and high resolution NSI MS on a Thermofisher LTQ Orbitrap XL

spectrometer.

Optical rotations were measured on a Perkin Elmer Precisely/M&lelpolarimeter operating at the

sodium D line with a 100 mm path cell at rt.



Preparation of @fonylimine Substrates

Methylbenzofllisothiazole 1,dioxide

Followinga literature proceduré”, in a flamedried flask, saccharin (10 g, 54.5 mmal &q.) was
dissolved in anhydrous THF (500 mL,M).-and cooled to OC. Methylmagnesium bromide (OMBin

ether, 36 mL, 109 mmol, ® eq.) was added over 10 minutes. The reaction was allowed to warm to

RT and stirred at RT for 17 hours. Sat. agaN{200 mL) was added and the THF layer was separated.
The aqueous layer was extracted with,CkH(3 x200 mL). The combined organics wdried (MgSG),

filtered and concentrated to dryness under reduced pressure. The crude material was purified by
trituration with CHCh (20 mL) to giv@8asanoffig KA 1S a2f AR 6pdon 3II HPPDPp
°C{Lif'H M 0 b H°@;6HINMR(300 MHzCDG) 1 1 2.67 (3H, s,I&), 7.6%7.80 (3H, m, A), 7.88

7.95 (1H, m, A). All data in accordance with literatuf@.

General Procedur& Preparation of Sulfonyl Imine Substrates

Followinga literature proceduré’!, ompound38 (1 eq.) was dissolved in ethanol (043 and heated

to 80 °C. The aldehyde (1 eq.), acetic acid (10 mol%) and piperidine (10 mol%) were added. The
reaction was stirred at 88C for 3 hourshen cooled to °C and filtered. The filter cake wasshed

with cold ethanol and, nless stated, was used without further purification.

(B-3-yrylbenzofilisothiazole 1,Mioxide

Following general procedurd, imine38 (1.50¢g, 8.25mmol), benzaldehydg0.84 mL, 8.25mmol),
aceticacid (48uL, 0.28 mmol) and piperidine (84, 0.28 mmol) gauvhe title compoundasa yellow
solid(1.49 g, 67%)mp 2476248 °C{Lit[ 2455247 °C}:*H NMR (500 MHz, CRCk: 7.29 (1H, dJ15.6,
CRCH, 7.4 b T (BH,d, Ph®& and ArCEd), 7.70 (2H, d, J7.3, 2.3, PhB), 7.76 (2H, dd)5.7, 3.0,
ArCH), 7.88 (1H, dd]5.7, 3.0, Ald), 7.92,7.99 (1H, m, Ad), 8.31 (1H, dJ15.6,C(3)EICH). All data in

accordance with literaturé!
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(B-3-(2-(Naphthalenl-yl)vinyl)benzdfjisothiazole 1,dioxide

2
N-SC
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Followinggeneral procedure Aimine 38 (500 mg, 2.75 mmol)l-naphthaldehyde(0.37 mL, 2.75
mmol), acetic acid (16 pL, 0.28 mmol) and piperidine (28 pL, 0.28 mmoljigatide compoundas

an orange solid (580 mg, 1.8 mmol, 49%).J H T T b H T (P ATRIEMS fi6R0(QFN)H NMR
(500 MHzds-5 a { hn07.65 (1H, ddd]8.0, 6.7, 1.1NagH), 7.687.75 (2H, mNapH), 7.96 (2H, pd)

7.5, 1.3 AH), 8.0%8.08 (2H, mC(3)EICH+ NapH), 8.16 (1H, dJ8.1, NapH), 8.22 (1H, dd}6.5, 1.6

ArH), 8.42 (2H, 1J8.3, NagH), 8.55 (1H, dd}6.7, 1.6 AH), 9.06 (1H, dJ15.4 C(3)EiCH); 3C NMR
(126 MHzds-5 a { hail1744(C(3THCH, 122.6(ArCH), 123.1(NapcH), 125.8(NaptH), 125.9(ArCH),

126.6 (NapcH), 127.0(NapcH), 127.8(NapH), 128.9(NapH), 130.8(Napl), 131.0(Napd), 131.2
(ArQ4)), 132.2(NapH), 133.4(Nap0), 134.4(ArcH), 139.5(ArQ5)), 142.3(C(3)EICH), 167.7(Q3));

HRMSASAP GgHisNO,S[M+H] found 320.0742 requires320.0740 40.6 ppn).

(B-3-(4-(Trifluoromethyl)styryl)benzdjisothiazole 1,Hdioxide

?
570

\
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Followinggeneral procedure Amine38 (500 mg, 2.75 mmoli-(trifluoromethyl)benzaldehyd€0.38

mL, 2.75 mmol), acetic acid (16 pL, 0.28 mmol) and piperidine (28 pL, 0.28 mmothgaitke
compoundas awhite solid (610mg, 18 mmol, 662 0 ® Y LJ CqECGHINHATRICmM® 1628
(CN); *H NMR(400 MHzds-DMSQ 1 7.89 (2H, dJy &M= IHNI94 ¢161,3dy 110, 1.4 AH),

7.97 (1H, tdJ7.5, 14, AH), 8.06 (1H, dJ15.8,CR)EBICH) £ y ®Hnby ®Hp Hand AH], Y=
8.32 (1H, dJ15.8,C(3)E®iCH), 8.53 (1H, d]7.5, AH); °F NMR(376 MHzds-5 a { hab61i36 | RX2/

13C NMR(126 MHzds-DMSO) ¢ 118.6 C(3HCH, 123.1 ArCH), 124.4 (q,)272.4, €), 126.3 (g))

3.9,! KIR5)H, 126.4 (A€H), 130.5( MR,6)H, 131.2(q,J32.0,CCF), 131.3 (AQ4)), 134.9(ArCH),

135.0 (ArGH), 138.8 (! M@D), 139.8 (AG(5)), 145.0 C(3)EiCH), 168.1 ((3)); HRMS ASAP
GigHh1RNOS[M+H] found 338.0462 requires338.0457 €1.5 ppn)

NJ



(B-3-(4-Methoxystyryl)benzaisothiazole 1,dioxide

Q
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Following general procedure A, imi@8(500 mg, 2.75 mmol) -methoxybenzaldehyde (0.33 mL, 2.75

mol), acetic acid (16 pL, 0.28 mmol) and piperidine (28 pL, 0.28 mmol}tlgatile compoundas

8Sftft2¢ a2t AR Opcdho YIZI HOA YMADL HOWI(ATROMLISH HY b H O N
(C=N)IH NMR (500 MHzs-5 a { h3.85 (3H, s, 0%), 7.09 (2H, dJy ®o X 'HNX74 618, X,p 0

J15.6, C(3)BCH), 7.877.96 (2H, m, Af), 8.00 (2H, dJy ®n = HN&W6 ¢LH, T)6.0, AH), 8.25

(1H, d,J15.5, C(3)CH4, 8.48 (1H, dJ7.3, AH); ®CNMRO MH ¢ a | | & 555 &00H), (11241

(C(3LHCH, 114.7(! NB5H), 122.4(ArCH), 125.6 (ArcH), 127.26 ! QL 131.3(Arq4)), 132.0

(I N@6H), 134.2 (ArcH), 134.2 ArCH), 139.6(ArQ5)), 147.3 C(3THOH), 162.50 ! QdIDMe) 167.6

(AQ3)), HRMS NISt) GeHiaNOsS[M+HT found 300.0689 requires300.0689 (+0.0ppm). All data in

accordance with literaturé!

(B-3-(4-Bromostyryl)benzdlisothiazole 1,4ioxide

Followinggeneral procedure Aimine38 (500 mg, 2.75 mmol}-bromobenzaldehyd€509 mg, 2.75

mmol), acetic acid (16 pL, 0.28 mmol) and piperidine (28 pL, 0.28 mmoljigatide compoundas

anoffg KAGS a2fAR ocny Y33 WCHOHANLPATRICME I8220(CK); ML) HpcCc b |
NMR(500 MHzds-DMSO} 1 7.75 (2H, d)y ®0 £ HNIBIYp ®Ep 0 6 p | SHHCB)ECHI/ 6 H = ¢
+ AH), 8.20 (1H, dJ7.1, AH), 8.24 (1H, dJ15.7,C(3)E®ICH), 8.50 (1H, dJ7.4, AH); °C NMR126
MHz,ds-DMSO) ¢ 116.1(C(3CHCH, 122.6(ArCH), 125.46 ! Q4JBr), 125.8(ArCH), 130.9(Arq4)),

131.46 | GRB)H) 132.16 | GR\)H) 133.76 ! LYY 134.4(ArCH), 134.4 (ArcH), 139.5 (ArQ(5)),
145.5(C(3)EICH), 167.7(Q3)); HRMSESI) GsHi5'*BMNO,S[M+H] found 347.9694 requires347.9688

(+1.7ppm).



(B-3-(2(Furan-2-yl)vinyl)benzadfjisothiazole 1,dioxide

%o
O
\

Followinggeneral procedure Aimine 38 (500 mg, 2.75 mmol), féural (0.23 mL, 2.75 mmol), acetic
acid (16 pL, 0.28 mmol) and piperidine (28 uL, Od&l) gavethe title compoundas a dark yellow
solid (490mg, 19mmol,69: 0 ® Y LJ 9 dacyEQ@HY max(ATR)mb! 1618 (CH); *H NMR(400
MHz,ds-5 a { h+06.80 (1 H, ddJ3.5, 1.8 FuC(4H), 7.30 (1 H, d3.5, FUC(3H), 7.46 (1 H, d]15.4
C(3)EICH, 7.8%7.96 (2 H, mArH), 8.10 (1H, dJ1.8, FurC(3)), 8.12 (1Hd, J15.4,C(3)EiCH), 8.14¢
8.21 (1 H, mAH), 8.39 (1 H, dd]5.7, 3.0 AH); **C NMR (10 MHz,de-5 a { had11H.5(C(3HCH,
113.9(Fuiq4)H), 120.1(FuQ3)H), 122.4 ArCH), 1255 (ACH), 130.8 (AB4)), 132.6(Fuq5)H), 134.3
(ArCH), 134.3 (AEH), 139.5(ArQ5)), 148.2(C(3)EiCH), 151.2(Fuiq2)), 167.3(Q3)); HRMS ESH)
CiH10NOsS[M+H] found 260.0378 requires260.0376 (+0.8

IsothioureaCatalysed MichadéldditionlLactamisation

General procedur8: IsothioureaCatalysed Michael Additidractamisation

£.BuCOCI (1.5 eq)
o ,0 i-PryNEt (1.5 eq)
CHzclz, 0 cC, 10 min

_s
N
;
R\)J\OH * 1%

then (2R,3S)-HyperBTM
17 (5 mol%)
i-ProNEt (1.0 eq)
-78 °C

i-PeNETt (1.5eq.) and pivaloyl chloride (1.80.) were addedto a solution ofequisite carboxylic acid
(1.0 eq) in CHCL (0.06 M) at O °C. The reaction mixture was allowed to stir at 0 °C for 1Gham
cooled tob78°C The requisite Michael acceptor.Qkq.), (2R 39-HyperBTML7 (5 mol%), andi-PLNEt
(1.0eq.) were addedand reaction stirred a78°C until complete by LC analysig he reaction mixture
was quenchedvith ag. HCI (0.M) and extracted with CiCb (x3). The combined organics were dried
over MgSQ, filtered and concentratedinder reduced pressur® give the crude reaction mixture.

Products were purified bBiotage® Isolefd4 in the solvent system reported



(8599-8,9-Diphenyi8,9-dihydro-7H-benzo[4,5]isothiazolo[2;8]pyridin-7-one 5,5dioxide

? 9o

7
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Following general procedur® phenyl acetic acid (263> ndmdgp YVY2f 03X LIAGDEE2ef
mmol) andi-Prb 9 G 6pm >[ I LB MLY (R3F-HyperBYML7/ (3 mg, 0.01 mmol),

cyclic sulfonyl imin&4 (50 mg, 0.19 mmol);Prb 9 4 6 00 > [ ZbL78iCYavepcruderr@attion |
mixture (85:15 dr). Purification by Biotage® IsOlé{SNAP 25 g, 75 miLhexae:EtOAc (97:3 4 CV,

97:3 to 50:® 10 CV50:50 1 CV)] gave the title compound (53 m@%) as a white solid (91:9 dr). mp
230-232°C{Lit!™ 232233 °G; [a] +134.0(c 1.0, CHG) {Lit®® [a]>’ b177.0(c 1.03 CHCE) for 99%

ee, R9Risomer} Chiral HPLC analys@hiralpak ABH (60:40 hexane:IPA, flow rate 1 mLhjir254

nm, 30 °C)(8599: 13.1 min, & (8RIR): 23.0 Min95% ee'H NMR (500 MHz, CRGL: 4.06 (1H, d,

J72, C(8H), 4.17 (1H, dd] 7.2, 4.3,C(9H), 6.14 (1H, dJ4.3, C(10M), 7.10:7.17 (4H, m, Ad),

7.2657.30 (6H, m, Ad), 7.65 (1H, m, AP, 7.727.79 (2H, m, Ad), 7.887.92 (1H, m, Af). All data in

accordance with literaturé!

(8599-8-(4-Bromophenyh9-phenyi8,9-dihydro-7H-benzo[4,5]isothiazolo[2;8]pyridin-7-one
5,5dioxide

Followinggeneral procedure B4bromophenyl acetic acid (80 mg, 0.37 mmol), pivaloyl chloride (69

>[ S nopc i-PEYRE 06 hy R>[ = LG roL), IRBF-HyperBIML7 (3 thg, 0.019

mmol), cyclic sulfonyl iming4 (100 mg, 0.37 mmol);Prb 9 0 o6 cn > [ L78iCGhavecruder 2 f 0 |
reaction mixture (89:11 dr). Purification by Biotage® IsdtetdSNAP 2%, 75 mE!, hexane:EtOAc

(97:3 4 CV, 97:3 to 5M5L0 CV50:50 1 CV)] gave the title compound (188, %) as a white solid

(>95:5 dr).mp 182184 °C; [a]é0 +78.7(c 0.1, CHQ); Chiral HPLC analys@hiralpak AEH (80:20
hexane:IPA, flow rate 1 mLntn254 nm, 30 °C)#(8599: 44.6min, tr (8R9R): 51.5 min; 97% eeAmax
(ATRIcm® 3028 (GH), 1735(C=0)*H NMR (500 MHz, CRGl:: 4.00 (1H, dJ9.0, C(8}), 4.17 (1H,
dd, J9.0, 3.8, C(H), 6.12 (1H, dJ3.8, C(1Q)), 6.99 (2H, dJ 8.4, AH), 7.07 (2H, dJ 6.6, AH),
7.24:7.30 (3H, m, Af), 7.38 (2H, dJ8.4, AH), 7.68:7.69 (1H, m, Af), 7.737.75 (2H, m, Af), 7.89



(1H, dJ7.9, AH); °C NMR (18MHz, CDGJ! ¢47.4 Q9)H), 55.7 O(8)H), 105.9Q10)H), 121.9 (AH),
121.9 (A€H),122.0 (AG(4)Br), 126.5 (AX10b)), 127.7 (AGH), 128.0 (AGH), 129.3 (ATH), 129.7 (AD),
130.5 (AEH), 131.3 (ATH), 132.0 (ATH), 132.8 (AD), 134.3 (AGH), 135.0 Q(10a)), 140.3 (AX4a)),
166.0 (7));HRMS (NSIGsH1s"°BrNQNa' [M+Ng*, found 487.9913requires487.9926(L2.7 ppm).

(8599-8-(4-MethoxyphenylB-phenyt8,9-dihydro-7H-benzo[4,5]isothiazolo[2;8]pyridin-7-

one 5,5dioxide

Followinggeneral procedure B+-methoxyphenyl acetic acid (61 mg, 0.37 mmol), pivaloyl chloride (69

>[Z nopc i-PEYRE 06y R>[ = Lid®rolL), REF-HyperBXML7 (% rng, 0.019

mmol), cyclic sulfonyl iming4 (100 mg, 0.37 mmol);Prb 9 i o6 cn >[ ZL78iCGhavecruder 2 f 0 | (
reaction mixture (>95:5 dr). Purification by Biotage® IsOletdSNAP 25 g, 75 ritl_hexane:EtOAc

(97:3 4 CV, 97:3 to 5M5L0 CV50:50 1 CV)] gave the title compound (188, 5%) as a white solid

(>95:5 dr).mp 220222 °C; [él]r;0 +544 (c 0.1, CHG); Chiral HPLC analys@hiralpak AEH (60:40

hexane:IPA, flow rate 1 mLmin254 nm, 30 °Ck{(8S99: 19.3 min, ¢ (BR9R): 26.6 Min;>99% ee

Anax (ATRIem®? 2970 (GH), 1751(C=0)*H NMR (500 MHz, CBRGIx: 3.76 (3H, s, ArQg), 4.01 (1H,
d, J7.5, C(8)), 4.13 (1H, dd] 7.5, 4.4, C(H), 6.13 (1H, dJ 4.4, C(10W), 6.796.82 (2H, m,
C(8)Ar(3,3)), 7.087.12 (4H, m, A), 7.247.31 (3H, m, A), 7.66 (1H, ddd) 8.2, 5.9,2.5, AH),

7.72:7.76 (2H, m, A), 7.90 (1H, dJ7.9, AH); 13C NMR (18 MHz, CDGJ! ¢ 47.6 Q9)H), 55.3Q8)H),

55.4 (Ar@Hs), 105.7 (10)H), 114.4 (C(8)&(3,5)H), 121.8 (A&H), 122.0 (AEH), 126.7 (AB(10b),

127.7 (A€H), 127.9 (A€H), 128.4 (A€H), 129.3 (AGH), 129.6 (ABH), 129.6 (AD), 1312 (AICH), 132.9
(AQ), 134.2 ({10a)), 140.9 (AX4a), 159.2 (C(8)A&X4)), 166.7 Q(7)); HRMS (NI GsHhoNQ:Na

[M+Ng*, found 440.0924 requires440.0927(L0.7 ppm).

(8599-9-Pheny8-(4-(trifluoromethyl)phenyb8,9-dihydro7H  benzo[4,5]isothiazolo [2,3-
a]pyridin-7-one 5,5dioxide




Following general procedure B;tdfluoromethylphenyl acetic acid (76 mg, 0.37 mmol), pivaloyl

OKf 2NARS oOcd »HplE9 il dpdy Y¥YPRI 0.LHaNR), (RIRHyperBRML7 (5 |

mg, 0.019 mmol), cyclic sulfonyl imifid (100 mg, 0.37 mmol);Peb 9 G écn >[ IL78PCP0T Y Y 2
gave crude reaction mixture (>95:5 dr). Purification by Biotage® IS6f&NAP 25 g, 75 il
hexane:EtOAc (97:3 4 CV, 97:3 to 3D CV50:50 1 CV)] gave the title compound (108 mg, 64%) as

a white solid (>95:5 drjnp 1705172°C; [a];, +59.7 (c0.1, CHGJ; Chiral HPLC analys@hiralpak 1A

(60:40 hexane:IPA, flow rate 1 mLAjr254 nm, 30 °Gk(8599: 12.0 min, £(8R9R): 15.9min; 97%
€€, Mnax (ATR)cmM*: 3158 (GH), 1707 (C=03IH NMR (500 MHz, CRGI+: 4.13 (1H, dJ9.3, C(8)),

4.19 (1H, ddJ9.3, 3.7, C(9)), 6.16 (1H, d)3.7, C(1Q}), 7.087.12 (2H, m, Af), 7.2%.7.32 (5H, m,
ArH), 7.53 (2H, dJ8.2, AH), 7.69 (1H, ddd]8.1, 6.3, 2.1, Ad), 7.76:7.80 (2H, m, Af), 7.90 (1H, dJ
8.1, AH); °F NMR(470 MHz, CDgk £1:62.7 (&); *C NMR (126 MHz, CBGl: 47.4 (8)H), 56.0
(QO)H), 105.9Q10)H), 121.9 (AH), 121.9 (ATH), 124.0 (J272,0), 125.7 (9)3.6, C(8)AT(3,5)H),
126.4 (AE(10b)), 127.7 (AGH), 128.1 (ATH), 129.3 (ATH), 129.3 (ATH), 129.7 (AD), 130.1 (q,)33.0,
C(8)AQ4)), 131.4 (ATH), 132.7 Q(10a)), 134.4 (AH), 140.0 (AD), 140.1 (AD(4a)), 165.8 q7));

HRMS (NSIGsHisNO:Na [M+N4J', found 478.0686 requires478.0695bL1.9 ppm).

(8599-9-Phenyt8-(m-tolyl)-8,9-dihydro-7H-benzo[4,5]isothiazolo[2;8]pyridin-7-one 55

dioxide

Followinggeneral procedure B-methylphenyl acetic acid (56 mg, 0.37 mmol), pivaloyl chloride (69
>S[Z nopc i-PEYRE VoY R>[ I LiproL), RBF-HyperBXML? (5 rhg, 0.019
mmol), cyclic sulfonyl iming4 (100 mg, 0.37 mmol};Prb 9 G 6 cn > >b78iCGpave cudeY 2t 0 | (
reaction mixture (94:6 dr). Purification by Biotage® ISOM4gSNAP 25 g, 75 il hexane:EtOAC
(97:3 4 CV, 97:3 to 5M5L0 CV50:50 1 CV)] gave the title compound (161, 71%) as a white solid
(>95:5 dr). mp 17177°C{Lit!¥ 177180 °C} [a]>’ +166.0 (1.0, CHG) {Lit!¥ [a]> b1850 ¢1.03
CHQ) for 98% ee 8R9Risomef; Chiral HPLC analys@hiralpak ABH (70:30 hexane:IPA, flow rate 1
mLmirt}, 254 nm, 30 °Ck{8599: 14.6 min, £ (8RIR): 27.3 Min>9%% ee *H NMR (400 MHz, CRCI
L4 (500 MHz, CD$}12.31 (3H, s, 1), 4.05 (1H, dJ7.1, C8)H), 4.19 (1H, dd)7.1, 4.5, G)H), 6.16
(1H, dJ4.5, CLO)H), 6.957.01(1H, m, AH), 7.0£7.05 (LIHm, AH), 7.067.11 (1H, m, At), 7.147.22
(3H, m, AH), 7.237.38 (3H, m, Af), 7.6%7.72(1H, m, AH), 7.727.81 (2H, m, A), 7.93 (1H, dJ
7.8, AH). All data in accordance with literatuf@.
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(8599-9-Phenyl8-(thiophen3-yl)-8,9-dihydro-7H-benzo[4,5]isothiazolo[2;8]pyridin-7-one
5,5-dioxide

Followinggeneral procedure B-thiopheneacetic acid (5% 3> n®oT1 YY2f 03X LA DI 28
0.56 mmol)andPrb 9 i o oy > [ I @bE@GL), (B3QH§parBTVY7 (5Mmg, 0.019 mmol),

cyclic sulfonyl imin@4 (100 mg, 0.37 mmol}Prb 9 G 6 cormr  SY[YR f AByae Grude reaction

mixture (93:7dr). Purification by Biotage® Isol&Yd [SNAP 25 g, 75 M hexane:EtOAc (97:3 4 CV,

97:3 to 50:50 10 CV, 50:50CV)] gave the title compound (112 mg, 77%) as a white solid5(e65

mp 198-200 °C; [a]éO +793 (c 0.1, CHCL); Chiral HPLC analysithiralpak AEH (8):40 hexane:IPA,

flow rate 1 mLmikt, 254 nm, 30 °Cx(8S99: 21.7min, k(8R9R): 44.1min; >99% ePAmax (ATRIcm®:

3001 (GH), 1709 (C=O)NMR 600 MHz, CD§H 1 4.16-4.20 (2Hm, C(8Hand C(9H), 6.15 (1H, d,
J4.6, C(10), 7.047.08 (2H, m, At), 7.16:7.17 (2H, m, Af) 7.217.33 (4H, m, A), 7.65 (1H, m,
ArH), 7.72 (2H, m, M), 7.84 (1H, dJ7.8, AH); 13C NMR (126 MHz, CB)CL 46.8 Q9)H), 51.5@8)H),

105.1 ((10)H), 121.9 (AH), 121.9 (ATH), 126.6 (ATH), 126.6 (AQ10b), 127.0 (AH), 127.4 (AGH),

127.4 (AEH), 128.0 (ABH), 129.4 (ATH), 129.6 (AB), 131.3 (AEH), 132.8 (AD), 134.3 (ATH), 136.1
(Q10a)), 140.4 (A(4a)), 165.9@7)); HRMS (NI GiHieNG:S [M+H]*, found 394.0561,requires
394.057206 28ppm).

(8599-8-(Naphthalenl-yl)}-9-phenyi8,9-dihydro 7H-benzo[4,5]isothiazolo[2;8]pyridin-7-one
5,5-dioxide

24

Following general procedure B, acid (93 mg, 0.50 mmol), pivaloyl chloridd (9275 mmol) and
PrNEt (131>L, 0.75 mmol) in GBb (8.3 mL), (R39-HyperBTM17 (7.7 mg, 0.025 mmol), cyclic
sulfonyl iminel4 (135 mg, 0.50 mmol);PrNEt (87>L, 0.50mmol) att78 °Cfor 6 h gave crude
reaction mixture (90:10 dr). Purification by Biotage® Iséle4gSNAP 25 g, 75 filLpetrol:EtOAc
(97:34 CV, 97:3 to 5M5L0 CV50:50 4 CV)]gave the title compound (180 mg, 82 %) as a white solid

(90:10 dr). mpa H y L°@{hité! 1 o A3 °C}[a]Z’ +20 €0.6, CHGY) {Lit™ [a]2 69 (c 1.10CHG)
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for 96% ee, BI9R isomer} ChiralHPLC analysi€hiralpak AEH (60:40hexanelPA, flow rate 1

mLmirt}, 211nm, 30 °C)&(8599: 11.1min, = (BRIR): 40.2min; 98% ee 'HNMR (500 MHz, CREI

14 4.28 (1H, ddJ5.9, 4.8CO)H), 4.78 (1H, dJ5.9,C8)H), 6.09 (1H, dJ4.8,C(I0H) £ T ®MNb T ®PH M
m, AH), 7.227.38 (5Hm, AH), 7.447.55 (2H, m, Af), 7.657.70 (1H, m, M), 7.727.84 (3H, m,

ArH), 7.87 (2H, d)8.4,ArH), 7.94 (1H, d)7.8,ArH). All data in accordance with literatuf®@.

(8R,9SP-Phenyl8-((E)styryl)}8,9-dinydro-7Hbenzo[4,5]isothiazolo[2;8]pyridin7-one 5,5

dioxide

25

Following general procedut® (B)-4-phenylbut3-enoic acid60 mg, 0.37 mmol), pivaloyl chloride (69
>L, 0.56 mmol) andPrNEt (98>L, 0.56 mmol) in GBb (6 mL), (R39-HyperBTM63 (5 mg, 0.019
mmol), cyclic sulfonyl imin@17(100 mg, 0.37 mmol}PrNEt (64>L, 0.37 mmol) a78 °C gave crude
reaction mixture @5:5 dr). Purification by Biotage® Isolétd [SNAP 25 g, 75 mLhexane:EtOAc
(97:3 4 CV, 97:3 to 50:50 10 CV, 50:50/]] Gave the title compound (98 mg, 64%) as a white solid

(95:5 dr). mp204-206 °C; [a]’’ +81.1(c 1.0 CHCE); Chiral HPLC analys@hiralpak ABH (60:40

hexane:IPA, flow rate 1 mLmin254 nm, 30 °Ck{8R99: 15.6min, &z (8S9R): 25.8min; 71% ee H
NMR (500 MHz, CB.66 (1H, tJ6.6, C(8), 3.96 (1H, tJ5.0, C(8}), 6.10 (1H, dJ4.5, C(8)C(H),
6.17 (1H, ddJ7.6, 15.9, C(8)C), 6.42 (1H, dJ15.9, C(1®Y), 7.267.34 (10H, m, Al), 7.617.64
(1H, m, AH), 7.767.72 (2H, m, A), 7.85 (1H, d)7.8, AH); °C NMR (125 MHz, CB5.9 Q9)H),
53.3 (8)H), 105.0 (C(8)1)H) 121.9 (A€H), 121.9 (AtH), 123.4 (C(&2)H), 126.7 (AH), 126.7
(ArCH), 127.7 (ATH), 128.0 (AD), 128.2 (AD), 128.7 (ABH), 129.4 (ATH), 129.6 (AT), 131.2 (AEH),
132.8 (A€), 134.2 (AEH), 135.3 (AtH), 136.3 ((10a)), 140.3 (A, 166.2 (7)); HRMS (NI
GCostboNG;S[M+H]*, found 414.1139requires414.1158 6 45ppm).

(8R99-9-Phenyt8-((B)-prop-1-en-1-yl)}-8,9-dihydro 7H-benzo[4,5]isothiazolo[2;8]pyridin-7-

one 5,5dioxide
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Followinggeneral procedure BE)-pent-3-enoic acid50mg,0.50mmol), pivaloyl chlorided2>L,0.75
mmol) and-PrNEt (31>L,0.75mmol) in CHChL (8.3mL), (R 39-HyperBTML7 (7.7mg,0.025mmol),
cyclic sulfonyl iminé4 (135mg,0.50mmol),i-PLNEt 87 >L,0.50mmol) atb78 °C for 7 hgave crude
reaction mixture 96:4dr). Purification by Biotage® Isol&Yd [SNAP 25 g, 75 rilLpetrol:EtOAc (97:3
4 CV, 97:3 to 50610 CV50:50 4 CV)]gave the title compoundl35mg,77 %) as a white solid-055

dr). mpmp H b RCp [@]5 +215.8(c 1.0, CHGY); Chiral HPLC analysi€hiralpak ABH (60:40

hexane:IPA, flow rate 1 mLmitn211 nm, 30 °C)&(8599: 9.5min, & (8R9R): 16.1min; 99% €€ Anax
(ATR)/crhit 3028(GH), 2916(C=Q, 1709 (C=0}H NMR(500 MHz, CD&  1.65 (3H, d,J6.3 GHy),
3.47 (H, t,J6.7, C(8H), 3.84 (H,app.t, 5.3 C(9H), 5.4%5.53 (1H, mGH=CHCH), 5.55,5.65 (1H,
m, CH-€HCH), 6.07 (1H, d)5.0, C(10H), 7.1%7.20 @H, m PH), 7.2%7.30 ((H, m PtH), 7.3%7.36
(2H, m PHH), 7.65 (1H, ddd]8.2, 5.4, 3.0AH), 7.7&7.76 (2H, mAH), 7.88 (1H, dt)7.9, 1.0 AH);
13C NMR126 MHz, CD§ ¢ 18.3(CHs), 45.8(Q9)H), 53.2(Q8)H), 105.1(Q(10)H), 121.8(ArCH), 121.9
(AICH), 125.0(CH=CHCH), 126.8(ArQ(10b)), 127.6(PHH), 127.9(PH), 129.3(PHH), 129.4(PH0), 131.1
(ArCH), 131.7(CHEHCH), 132.8(Arq(10a), 134.2(ArCH), 140.5(ArQ(4a)), 166.7(Q(7)).

(8599-8-(1-Methyl1H-indo}-3-yl)}-9-phenyt8,9-dihydro-7H-benzo[4,5]isothiazolo[2;3
a]pyridin-7-one 5,5dioxide

Followinggeneral procedure Bl-methyl3-indoleacetic acid (70 mg, 0.37 mmol), pivaloyl chloride (69
>S[Z nopc i-PEYRE0VOMYR>[ I LiPproL), REF-HyperBXML7 (3 nhg, 0.019
mmol), cyclic sulfonyinine 14 (100 mg, 0.37 mmol};Prb 9 G dcn >[ = ACGaacrugey 2t 0 | (
reaction mixture (80:2@r). Purification by Biotage® Isol&fd [SNAP 25 g, 75 MLhexane:EtOAc
(97:3 4 CV, 97:3 to 50:50 10 CV, 50:30M)] gave the title compound (97g, 60%) as a white solid
(8911 dr). mp236:238°C; [a]’) +69.7 (c 1.0, CHC); Chiral HPLC analys@hiralpak ABH (6):40
hexane:IPA, flow rate 1 mLmin254 nm, 30 °Ck{8S99: 20.5min, tr (8R9R): 50.8min; >99% ep
Anax (ATR)cm®? 3155 (GH), 17052HNMR (90 MHz, CDgH 1 3.69 (3H, s, N&), 4.33 (1H, ddJ5.6,

3.7, C(M), 4.42 (1H, dJ3.7, C(8)), 6.15 (1H, dJ5.6, C(1My), 6.94 (1H, s, indolyl@), 7.16-7.20
(1H, m, AH), 7.24c7.27 (1H, m, A), 7.25-7.39 (6H, m, A, 7.617.70 (2H, m, A), 7.7%7.78 (2H,

m, AH), 7.92 (1H, d)7.8, AH); °C NMR (101 MHz, CRCkL: 33.0 (NCHs), 46.7 ((9)H), 48.0Q8)H),
105.2 (10)H), 109.8 (indolgA7)H), 110.3 (indol@3)H), 119.0ifdolylq4)H), 119.8 (indoly@(5)H),
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121.9 (ACH), 121.9 (AGH), 122.3 (AEH), 126.3 (indolfi2)H), 126.6 (AX10b)), 126.8 (AD), 127.4
(ArCH), 128.0 (AT), 129.5 (A€H), 131.1 (AGH), 132.8 (AD), 134.2 (AGH), 137.1 ((10a)), 141.0
(Arq4a)), 166.4Q(7));HRMS (NI GeHaoNo0sNa [M+N, found 463.1078yequires463.1087(b1.9

ppm).

(8599-9-(Naphthalenl-yl)-8-phenyt8,9-dihydro-7H-benzo[4,5]isothiazolo[2;&]pyridin-7-one
5,5dioxide

Followinggeneral procedure Bohenylaceticacid (68 mgp.50 mmol), pivaloyl chloride (92L, 0.75
mmol) and-PrNEt (13251, 0.75 mmol) in Gk (8.3 mL), (R 39-HyperBTML7 (7.7 mg, 0.025 mmol),
cyclic sulfonyl imin€9 (160 mg,0.50mmol),i-PENEt (87>L,0.50mmol) atb78 °Cfor 6 hgave crude
reaction mixture 90:10dr). Purification by Bitage® Isolerd4 [SNAP 25 g, 75 fil_petrol:EtOAc
(97:3 4 CV, 97:3 to 5M5L0 CV50:50 4 CV)]gave the tite compound (216 mg, 98) asyellow solid

QLIRND ® Y LI°Qul[@]i :+80c (¢ 1.0, CHG); Chiral HPLC analysBhiralpak ABH 80:20

hexane:IPA, flow rate 1 mLmin211 nm, 30 °C),&(8R9R): 35.3min, tr (8599: 39.7min; >9%% ee
Anax (ATRIcm* 3061 (GH), 1705 (C=0Q¥H NMR (80 MHz,CDG) 4 1 4.32 (H, d,J4.8, C(8H), 4.97
(1H,app. t J5.1,C(9H), 6.26 (H, d,J5.1, C(10H), 7.26,7.36 6H, m AH), 7.39 (H, d,J7.6, AH),
7.50c7.56 (2H, mAH), 7.66¢7.71L(1H, m AH), T ®T H b T ®y HH), 3.847.5 (3M,In AHNIFC
NMR (101 MHZCDG) 4 ¢ 42.7 Q9)H), 54.7(Q(8)H) 105.0(Q10)H) 121.9 ArCH), 122.0(ArCH), 122.6
(ArCH), 125.1(ArCH), 125.8(ArCH), 126.1(ArQ(10b)), 126.6(ArCH), 126.9(ArCH), 128.0(ArCH), 128.2
(ArCH), 128.7 (ArCH), 129.2 (ArCH), 129.6 (ArCH), 130.2 (ArQ), 130.6 (ArQ), 131.3 (ArCH), 132.8
(Q10a), 134.3 (ArCH), 134.5 (ArQ, 135.7 (PhO, 137.1 (ArQ4a), 166.4 (Q7)), HRMS (ASAP
GHNGS [M+H]F, found 438.1169 requires438.1158(+2.5ppm).

(8S,9SB-Phenyl9-(4-(trifluoromethyl)phenyhg,9-dihydro-7H-benzo[4,5]isothiazolo[2;3
a]pyridin7-one 5,5dioxide
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Followinggeneral procedure Bohenylaceticacid (68 mgp.50 mmol), pivaloyl chloride (92L, 0.75

mmol) and-PeNEt (132>L, 0.75 mmol) in Gk (8.3 mL), (R 39-HyperBTML7 (7.7 mg, 0.025 mmol),
cyclic sulfonyl imind0 (169 mg0.50mmaol),i-PLNEt (87>L,0.50mmol) atb78 °Cfor 4 h gave crude
reaction mixture 88:12dr). Purification by Biotage® Isol€f&@ [SNAP 25 g, 75 fil_petrol: EtOAc
(97:3 4 CV, 97:3 to 5M5L0 CV50:50 4 CV)]gave the title compoundl1©0mg, 84%) as white solid

(>955: dr). Y LI H 1 y°& fafii+132.2(c 1.0, CHG); Chiral HPLC analysthiralpakiD (60:40

hexane:IPA, flow rate 1 mLmtn220nm, 30 °C),/(8R9R): 16.9min, tr(8599: 27.8min; 95% €€ Anax
(ATRcm*11707(C=0)1 1 (400 MHz, CD§14.03 (1H, d)8.4, C(8))), 4.27 (1H, dd}8.4, 4.0, C(%)),

6.13 (1H, dJ4.1, C(1M), 7.16(2H,dd, J7.5, 2.0,PHH), 7.5 (2H, dJ8.1, C(QAIC2B) £ T ®H b T P o«
(3H, m,PHH), 7.55 (2H, d,J8.1, C(9ArC(3,5)), 7.63%7.73 (1H, m, Ad), 7.727.82 (2H, m, Ad), 7.8

(1H, dt,J8.0, 0.7, Ai); °FNMR (470 MHz, CRGIY4 b ¢ H A EANMR (26MHz, CD@b ¢ 472

(QO)H), 558 (Q8)H), 104.7{Q10)H), 121.9 (AH), 122.0 (ATH),124.0 (q,)148.2,0=), 1261 (q, J4.2,
C(9ArQ3,5)H),126.3 ArQ4a)), 128.2 C(9ArG2,6)H), 128.2 (PIEH), 128.6 (PRH), 1290 (PhCH),

1301 (g, J32.4,CCR), 1302 (C(9)AQ(1)), 131.5 (A€H), 132.8(Q(10a), 134.4 (AeH), 1356 (PHQ),

144.7 ArQ44a), 166.0 ((7)).

(8599-9-(4-MethoxyphenyPB-phenyi8,9-dihydro-7H-benzo[4,5]isothiazolo[2;8]pyridin-7-

one 5,5dioxide

Followinggeneral procedure Bohenylaceticacid (68 mgp.50mmol), pivaloyl chloride (92L, 0.75
mmol) and-PeNEt (132>L, 0.75 mmol) in Gk (8.3 mL), (R 39-HyperBTML7 (7.7 mg, 0.025 mmol),
cyclic sulfonyl imind1 (150mg,0.50mmol),i-PrNEt (87>L,0.50mmol) atb78 °Cfor 6 hgave crude
reaction mixture 94:6dr). Purification by Biotage® Isol€fd [SNAP 25 g, 75 rilpetrol:EtOAc (97:3
4 CV, 97:30 50:50 10 CV50:504 CV)]gave the title compoundlQ7mg, 51%) as a yellow soli¢955
RND ® Y LJ °Gn pajb #0610 (c 1.0, CHG); Chiral HPLC analysihiralpak ABH (80:20
hexane:IPA, flow rate 1 mLnin220nm, 30 °C)&(8599: 56.7min, = (8R9R): 83.3min; 99% €€ Amax
(ATRcm 1707(C=0)1510; '"H NMR500 MHz, CD& 1: 3.77 (3H, sOGH), 4.02 (1H, dJ7.4, C(8M),
4.12 (1H, ddJ7.4, 4.4 C(9M), 6.12 (1H, d)4.4, C(10K), 6.81 (2H, dJ8.7,C(9)ArC(3,5)), 7.02 (2H, d,
J8.7,C(9)Ar(2,8)), 7.16 (2H, ddJ7.9, 1.7 PHH), 7.2X7.30 (3H, mPH), 7.66 (1H, ddd]8.2, 6.0, 2.4
ArH), 7.7&7.77 (2H, m AH), 7.89 (1H, dJ 7.9, AH); °C (126 MHz, CD§H ¢ 46.7 (Q9)), 55.4
(ArOHs), 56.3 (O8)), 106.1 (Q10)) 114.6 (CO)AI3,5)H) 121.8 (ArCH), 121.9 (ArCH), 126.7
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(ArQ(10b), 127.9(PhCH), 128.5(PhCH), 128.7 (CO)AIC(2,6)H) 128.9(PhCH), 129.4(ArQ(10a)), 131.2
(ArCH), 132.7(CO)ArQ(1)), 132.8(Q(4a)), 134.2(ArCH), 136.5(PhQ), 159.1(CO)AIQ(4)), 166.5(Q(7)),
HRMSENS) GaHboNQ:S[M+H* found 418.1105 requiresn my ®m M /pgm).6 b n &1

(8599-9-(4-Bromophenyh8-phenyt8,9-dihydro-7H-benzo[4,5]isothiazolo[2;8]pyridin-7-one
5,5-dioxide

Followinggeneral procedure Bohenylaceticacid (68 mgp.50 mmol), pivaloyl chloride (92L, 0.75
mmol) and-PeNEt (132>L, 0.75 mmol) in Gk (8.3 mL), (R 39-HyperBTML7 (7.7 mg, 0.025 mmol),
cyclic sulfonyl imind2 (174mg,0.50mmol),i-PLNEt (87>L,0.50mmol) atb78 °Cfor 6 hgavecrude
reaction mixture 94:6. dr). Purification by Biotage® Isol€f4 [SNAP 25 g, 75 fitl petrol:EtOAc (97:3
4 CV, 97:3 to 50610 CV50:50 4 CV)]gave the title compoundl60mg,69%) as avhite solid £955
RND & Y Li‘cv[a]q 180 1.0, CHGY) {Lit!s [a]2’ 159 (c 1.03 CHG) for 99% ee 8RIR
isome#; Chiral HPLC analys@hiralpak AEH (60:40 hexane:IPA, flow rate 1 mLFii211 nm, 30 °C)
tr (8S99: 17.2min, & (BRO9R): 21.4min; 99% ee H NMR(400 MHz, CD@ « 8.97 (1H, dJ8.3,
C(8H), 4.14 (1H, ddJ8.3, 4.1 C(9H), 6.08 (1H, dJ4.1, C(10H), 6.92,6.98 (2H, mAMH), 7.12 (2H, dd,
J7.4,2.1 AH), 7.22,7.33 (3H, mAMH), 7.3&7.46 (2H, mAH), 7.62.7.69 (1H, mAH), 7.7X7.79 (2H,
m, AH), 7.88 (1H, d}7.8, AH). All data inaccordance with literaturé!

(8599-9-(Furan-2-yl)-8-phenyt8,9-dihydro-7H-benzo[4,5]isothiazolo[2;&]pyridin-7-one 5,5

dioxide

Followinggeneral procedure Bohenylaceticacid (68 mgp.50 mmol), pivaloyl chloride ®>L, 0.75
mmol) and-PrNEt (132>, 0.75 mmol) in GBL (8.3 mL), (R 33-HyperBTML7 (7.7 mg, 0.025 mmaol),
cyclic sulfonyl imind3 (129 mg,0.50mmol),i-PrNEt (87>L,0.50mmol) atb78 °Cfor 6 hgave crude
reaction mixture 937 dr). Purification by Biotage® Isol&Yd [SNAP 25 g, 75 rilpetrol:EtOAc (97:3
4 CV, 97:3 to 506610 CV50:50 4 CV)]gave the title compoundl(74mg,92 %) as an ofivhite solid

(>95:5%¢ RNDL ® Y°CJ[a} 0+119M(0 O CHG); Chiral HPLC analys@hiralpak ABM (60:40
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hexane:IPA, flow rate 1 mLnn211nm, 30 °C)#(8599: 13.1min, tr (8R9R): 23.8min; 90% €€ Amax
(ATRcm®1 3601 (CH), 1707 (C=0H NMR 400 MHz, CDgIn ® H ¢ K2 dmpJA.8, C(8H + C(9H),
6.09 (1H, dJ3.2, FurC(3)), 6.0%6.16 (1H, mC(10H), 6.29 (1H, dd)3.3, 1.9,FurC(4y), 7.2%7.35
(5H, m PHH), 7.39 (H, dd,J1.9, 0.7 FurC(5h), 7.68 (1H, ddd]8.2, 6.3, 2.2AH), 7.7%7.81 (2H, m
ArH), 7.90 (1H, dtJ 7.8, 0.8 AH); *C NMR (126 MHz, CRGI ¢ 405 (C(9)) 52.6 (C(8)) 102.3
(FuiQ3)H), 107.1(q10)), 110.6(Fuiq4)H), 121.9(ArCH), 122.0(ArCH), 126.5(ArQ(10b)), 128.0(PHCH),
128.2(PhCH), 129.1(PhCH), 130.1(Q(10a), 131.4(ArCH), 132.9(ArQ(4a), 134.3(ArCH), 136.1(PHO),
142.8(FuiQ5)H), 152.3(Furq2)), 166.2(Q7)).
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