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1. General Information

'H NMR (400 MHz) and BC NMR (100 MHz) spectra were recorded on a Varian MERCURY
plus-400 spectrometer with TMS as an internal standard. NOESY NMR (600 MHz) spectrum was
recorded on a BRUKER Avance III spectrometer with TMS as an internal standard. HRMS was
performed at the Analysis Center of Shanghai Jiao Tong University. Enantioselectivity was
measured by high performance liquid chromatography (HPLC) using Daicel Chiralcel AD-H,
OD-H and IC-3 columns with hexane / i-PrOH as a eluent. Column chromatography was
performed using 100-200 mesh silica gel. Melting points were measured with SGW X-4 micro

melting point apparatus. All commercially available substrates were used as received.

2. Proposed Reaction Pathway
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Scheme S1. Proposed reaction pathway

To explore the reaction mechanism, we carried out the asymmetric domino reaction of cyclic
N-sulfonylimines (4a) with (E)-2-methylpent-2-enal which was prepared from propanal in
advance, but only trace product presented even after 24 h at room temperature. Then, an easily
prepared conjugated imine prepared from 4a and benzaldehyde was reacted with propanal under
the same reaction conditions mentioned above, affording the desired product (5r) in 97% yield,
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84 : 16 dr and 96% ee. Combined these results with the absolute configuraton of the product 5a, a
reaction pathway was proposed as follows (Scheme S1). Firstly, catalyst I reacted with one
molecule of propanal to afford the enamine moiety A. Meanwhile, the conjugated imine B was
formed via a condensation of 4a with another molecule of propanal. Then, under the direction of
catalyst I, an aza-DA cycloaddition occurred between enamine A and the conjugated imine B via
the transition state C to form an intermediate D.' After a hydrolysis process, D leads to the
formation of the aldehyde functionality, which forms a weak hydrogen-bonding complex E with 1.
The resulting piperidine product 5a is then obtained via bottom face attack of the sulfimide to the

aldehyde group.

3. Data for Substrates

Qo

3-Methylbenzo|d]isothiazole 1,1-dioxide (4a):** A white solid (2.6 g, 68%). '"H NMR (400
MHz, CDCL): 6 7.93 — 7.91 (m, 1H), 7.76 — 7.74 (m, 2H), 7.70 — 7.68 (m, 1H), 2.67 (s, 3H).

Q.0

S\
N
HaC
ab CH;
3,5-Dimethylbenzo[d]isothiazole 1,1-dioxide (4b):"*! A white solid (0.6 g, 65%). m.p. 160 —
162 °C; 'H NMR (400 MHz, DMSO-ds): d 8.00 (d, J = 7.6 Hz, 1H), 7.85 (s, 1H), 7.68 (d, J = 7.6
Hz, 1H), 2.66 (s, 3H), 2.47 (s, 3H); °C NMR (100 MHz, DMSO-dq): § 175.7, 146.0, 136.3, 135.0,

132.2, 126.7, 122.4, 21.7, 18.1; HRMS (ESI): caled for CoHgNO,S [M-H]. 194.0276, found

194.0274.

4-Methyl-1,2,3-benzoxathiazine 2,2-dioxide (4¢):"®" A white solid (1.1 g, 60%). m.p.: 107 —
108 °C; "H NMR (400 MHz, CDCls): 8 7.81 (dd, J = 8.0, 1.6 Hz, 1H), 7.74 — 7.69 (m, 1H), 7.40
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(td, J= 7.6, 1H), 7.27 (d, J = 8.0 Hz, 1H), 2.72 (s, 3H).

4-Methyl-6-fluoro-1,2,3-benzoxathiazine 2,2-dioxide (4d):[6] A yellow solid (1.3 g, 62%),
m.p.:138 — 139 °C; 'H NMR (400 MHz, CDCl3): 6 7.49 — 7.45 (m, 1H), 7.44 — 7.41 (m, 1H), 7.30

(dd, J=8.4,4.4 Hz, 1H), 2.71 (s, 3H).

4-Methyl-7-fluoro-1,2,3-benzoxathiazine 2,2-dioxide (4e):[6] A white solid (0.5 g, 70%),
m.p.:99 — 100 °C; 'H NMR (400 MHz, CDCl;): 6 7.84 (dd, J= 8.8, 6.0 Hz, 1H), 7.11 (ddd, J = 8.8,

7.6,2.4 Hz, 1H), 7.01 (dd, /= 8.4, 2.4 Hz, 1H), 2.71 (s, 3H).

O\sf’go

|
Br
CH,
af
4-Methyl-6-bromo-1,2,3-benzoxathiazine 2,2-dioxide (41):[6] A yellow solid (1.8 g, 70%).
m.p.:133 — 134 °C; '"H NMR (400 MHz, CDCl;): 6 7.91 (d, J = 2.0 Hz, 1H), 7.81 (dd, J = 8.8, 2.4
Hz, 1H), 7.20 (d, J = 8.8 Hz, 1H), 2.72 (s, 3H); ’C NMR (100 MHz, CDCls): 6 176.4, 152.5,
139.9, 131.2, 121.0, 118.7, 117.8, 23.9; HRMS (ESI): calcd for CgHsBrNOsS [M-H]: 273.9174,
found 273.9174.

Br O. /?

49 CH,
7-Bromo-4-methylbenzo[e][1,2,3]oxathiazine 2,2-dioxide (4g):® A yellow solid (0.9 g, 78%).
m.p. 170 — 171 °C; "H NMR (400 MHz, DMSO-dj): 6 8.04 (d, J= 8.4 Hz, 1H), 7.92 (d, J = 2.0 Hz,
1H), 7.75 (dd, J = 8.4, 1.6 Hz, 1H), 2.75 (s, 3H); *C NMR (100 MHz, DMSO-d;): 6 180.2, 153.2,
132.0, 131.4, 130.2, 122.2, 115.9, 24.6; HRMS (ESI): calcd for CsHsBrNO;S [M-H]: 273.9174,
found 273.9168.
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4-Methyl-6-chloro-1,2,3-benzoxathiazine 2,2-dioxide (4h):® A yellow solid (0.4 g, 72%)
m.p.:142 — 143 °C; '"H NMR (400 MHz, CDCls): 6 7.76 (d, J = 2.4 Hz, 1H), 7.66 (dd, J= 8.8, 2.4

Hz, 1H), 7.26 (d, J = 8.8 Hz, 1H), 2.72 (s, 3H).

4,6-DiMethyl-1,2,3-benzoxathiazine 2,2-dioxide (4i):° A yellow solid (0.5 g, 65%). m.p.:138 —
139 °C; "H NMR (400 MHz, CDCLy): 6 7.57 (d, J = 0.8 Hz, 1H), 7.52 — 7.49 (m, 1H), 7.16 (d, J =

8.4 Hz, 1H), 2.70 (s, 3H), 2.44 (s, 3H).

HaC o. s”(:)o

4,7-Dimethylbenzo[e][1,2,3]oxathiazine 2,2-dioxide (4j):'") A yellow solid (0.3 g, 68%).
m.p.:129 — 130 °C; '"H NMR (400 MHz, CDCl3): 6 7.67 (d, J = 8.4 Hz, 1H), 7.18 (d, J = 8.0 Hz,
1H), 7.08 (s, 1H), 2.68 (s, 3H), 2.48 (s, 3H).
O\CT{EO

H,CO N

4k CH;
4-Methyl-6-methoxy-1,2,3-benzoxathiazine 2,2-dioxide (4k):' A yellow solid (2.6 g, 78%).
m.p.:129 — 130 °C; "H NMR (400 MHz, CDCL;): § 7.24 — 7.22 (m, 2H), 7.19 (d, J = 2.4 Hz, 1H),
3.87 (s, 3H), 2.70 (s, 3H); °C NMR (100 MHz, CDCly): ¢ 177.7, 157.0, 147.2, 123.6, 120.1,

117.0, 112.1, 56.3, 23.9; HRMS (ESI): calcd for CoHgNO4S [M-H]: 226.0175, found 226.0175.
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4-Methylnaphtho[2,1-¢][1,2,3]oxathiazine 2,2-dioxide (41):') A yellow solid (1.6 g, 66%). m.p.:
193 — 194°C; '"H NMR (400 MHz, DMSO-d): 6 8.33 (d, J = 8.0 Hz, 1H), 8.13 (d, J = 8.4 Hz, 1H),
8.01 (q, J = 8.8 Hz, 2H), 7.87 (t, J = 6.8 Hz, 1H), 7.79 (1, J = 7.2 Hz, 1H), 2.86 (s, 3H); *C NMR
(100 MHz, DMSO-d): 6 181.2, 151.2, 137.6, 131.9, 129.2, 1289, 126.0, 123.8, 122.8, 122.5,

112.4,25.1; HRMS (ESI): caled for C1,H,;oNO5S [M+H]': 248.0381, found 248.0382.

)
O\§//:O
N
L.

1-Methyl-1,2,3-naphthoxathiazine 3,3-dioxide (4m): A yellow solid (1.1 g, 78%). m.p.:178 —
179 °C; "H NMR (400 MHz, DMSO-dj): 6 8.43 (dd, J= 8.4, 3.2 Hz, 2H), 8.10 (d, J = 8.0 Hz, 1H),
7.82 — 7.75 (m, 1H), 7.67 (t, J = 7.6 Hz, 1H), 7.57 (d, J = 8.8 Hz, 1H), 3.00 (s, 3H); *C NMR
(100 MHz, DMSO-dy): 6 182.2, 154.6, 140.4, 131.9, 130.5, 130.3, 129.4, 127.4, 126.5, 117.8,

114.6, 29.7; HRMS (ESI): calcd for C;;HgNOsS [M-H]: 246.0212, found 246.0209.
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5. General Procedure for the Organocatalytic Cascade Reactions

o
R X‘§5’=O . fo 1 (10 mol %)
AN R2 DCM, DMAP, RT
CHs
X =n/aor O

["-" should be deleted. |
-Catalyst I (1.7 mg, 0.01 mmol), DMAP (12.2 mg, 0.10 mmol) and aldehyde (10 equiv, 1.0

mmol) were dissolved in DCM (1 mL) at 25 °C. The solution was stirred for 5 min, and then the

appropriate cyclic sulfamidate (0.10 mmol) was added. The reaction mixture was stirred at 25 B Ilt should be "°C". I

until the complete consumption of cyclic sulfamidate (monitored by TLC). The solvent was then
evaporated and the crude products were purified by flash column silica-gel chromatography (PE /
EA=10/1) to give the adduct 5.

In addition, according to one of the reviewer’s suggestion, the reaction of cyclic
N-sulfonylimines (4a) with propanal was carried out in DCM at 25 °C in the presence of 1 equiv
DABCO, using a mixed catalyst (10 mol % II + 10 mol % V). The reaction proceeded smoothly
with a full conversion, providing the desired product with 72 : 28 dr and 25% ee for the major
diastereomer, which is not better than that by using our catalyst I.

Q0 oH
S

~

N
N\

.\CHs

5a

(7S,8R,9S5)-9-Ethyl-7-hydroxy-8-methyl-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a] pyridine

5,5-dioxide (5a): A white solid (24.5 mg, 88%). m.p. 111 — 112 °C; 'H NMR (400 MHz, CDCL,):
0784 (d,J=17.6Hz, 1H), 7.75 (d, J = 7.6 Hz, 1H), 7.68 (t, /= 7.2 Hz, 1H), 7.58 (t, J = 7.2 Hz,
1H), 5.76 (d, J = 2.8 Hz, 1H), 5.64 (d, J = 2.4 Hz, 1H), 3.49 (s, 1H), 2.43 — 2.38 (m, 1H), 1.92 —
1.79 (m, 2H), 1.53 — 1.43 (m, 1H), 1.23 (d, J = 6.8 Hz, 3H), 1.03 (t, J = 7.2 Hz, 3H); °C NMR
(100 MHz, CDCl;): 0 133.4, 132.2, 130.3, 130.0, 128.7, 121.5, 121.4, 106.4, 76.3, 36.5, 36.3, 24.7,
15.5, 10.4. HRMS (ESI): calcd for C14H(NO;S [M-H]: 278.0827, found 278.0830; IR: 3476,
3066, 2959, 2925, 2855, 2729, 1731, 1669, 1598, 1475, 1378, 1342, 1303, 1247, 1181, 1157, 1135,
1061, 1026, 974, 951, 759, 560, 533; HPLC (Chiralcel IC-3, Hexane / i-PrOH =90 : 10, UV =254

nm, flow rate = 1.0 mL / min), tg; = 49.95 min (major) and tg, = 67.81 min (minor); ee = 99%;
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[a]”p =—68.2 (¢ 0.3, CH,Cl,).

O\\SP OH

(78,8R,9S)-8-ethyl-7-hydroxy-9-propyl-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a] pyridine

5,5-dioxide (Sb): Colorless oil (27.5 mg, 89%). 'H NMR (400 MHz, CDCl3): 6 7.79 (d, J = 8.0
Hz, 1H), 7.67 — 7.59 (m, 2H), 7.54 — 7.50 (m, 1H), 5.76 (d, J = 2.8 Hz, 1H), 5.53 — 5.52 (m, 1H),
3.42 (s, 1H), 2.90 — 2.88 (m, 1H), 1.99 — 1.96 (m, 1H), 1.73 — 1.67 (m, 1H), 1.50 — 1.47 (m, 4H),
1.43 — 1.40 (m, 1H), 1.02 — 0.98 (m, 6H); °C NMR (100 MHz, CDCls): 6 133.2, 130.7, 129.9,
129.8, 127.6, 121.4, 121.1, 105.5, 74.0, 41.2, 33.2, 31.8, 20.6, 17.9, 14.4, 12.0; HRMS (ESI):
caled for C ¢Hy)NOsS [M-H]: 306.1164, found 306.1163; IR: 3449, 2955, 2925, 2854, 2026,
1641, 1460, 1380, 1303, 1261, 1178, 1055, 722, 592; HPLC (Chiralcel IC-3, Hexane / i-PrOH =
90 : 10, UV = 254 nm, flow rate = 0.6 mL / min) tg; = 48.53 min (major) and tg; = 67.56 min

(minor); ee = 95%; [0]*p = +27.1 (¢ 0.2, CH,Cl,).

Q\ //O OH
S

(75,8R,9S5)-9-Butyl-7-hydroxy-8-propyl-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a] pyridine
5,5-dioxide (5¢): Colorless oil (29.1 mg, 87%). 'H NMR (400 MHz): 6 7.79 (d, J = 8.0 Hz, 1H),
7.67 —17.61 (m, 2H), 7.55 - 7.49 (m, 1H), 5.71 (d, J = 2.8 Hz, 1H), 5.54 — 5.52 (m, 1H), 3.45 (s,
1H), 2.90 — 2.82 (m, 1H), 2.11 — 2.03 (m, 1H), 1.55 — 1.47 (m, 3H), 1.45 — 1.35 (m, 4H), 1.32 —
1.19 (m, 3H), 0.95 (t, J = 6.8 Hz, 3H), 0.90 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCLy): §
133.3, 132.1, 130.0, 129.9, 127.6, 121.4, 121.2, 105.5, 74.4, 39.2, 31.93, 30.7, 29.7, 27.1, 23.0,
20.5, 14.5, 14.3; HRMS (ESI): calcd for C;sH;sNO3S [M-H]: 334.1453, found 334.1465; 1IR:
3456, 2957, 2930, 2871, 1736, 1639, 1563, 1467, 1383, 1341, 1305, 1250, 1178, 1059, 947, 757,
591, 534; HPLC (Chiralcel IC-3, Hexane / i-PrOH = 88 : 12, UV = 254 nm, flow rate = 0.3 mL /
min) ty; = 80.89 min (major) and tg; = 173.70 min (minor); ee = 99%; [a]”p = —36.6 (¢ 0.3,

CH,CL,).
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(78,8R,9S5)-8-Benzyl-7-hydroxy-9-phenethyl-8,9-dihydro-7 H-benzo[4,5]isothiazolo[2,3-a]pyri
dine 5,5-dioxide (5d): Colorless oil (35.3 mg, 82%). 'H NMR (400 MHz, CDCl;): 6 7.84 —7.52
(m, 4H), 7.35 - 7.11 (m, 9H), 5.81 (d, /= 2.8 Hz, 1H), 5.37 (d, J=2.0 Hz, 1H), 3.42 (s, 1H), 3.00
(dd, J=13.6, 4.0 Hz, 1H), 2.85 — 2.92 (m, 1H), 2.76 — 2.61 (m, 3H), 2.56 — 2.48 (m, 1H), 2.19 —
2.06 (m, 2H), 1.94 — 1.87 (m 1H); °C NMR (100 MHz, CDCls): 6 142.0, 139.0, 133.5, 132.2,
130.2, 129.6, 129.5, 129.0, 128.9, 128.8, 128.6, 126.8, 126.3, 121.5, 121.5, 106.2, 105.1, 75.9,
73.2,44.1,42.9,38.9,37.1, 36.4, 35.5, 34.6, 34.4, 34.0, 32.6; HRMS (ESI): calcd for Cy¢H,sNO3S
[M-H]": 430.1477, found 430.1483; IR: 3494, 3084, 3061, 3026, 2925, 2855, 1949, 1880, 1812,
1671, 1601, 1583, 1495, 1470, 1454, 1384, 1305, 1260, 1161, 1135, 1106, 1061, 1028, 968, 927,
803, 755, 701, 614, 588, 567, 547, 507; HPLC (Chiralcel IC-3, Hexane / i-PrOH =91 : 9, UV =
254 nm, flow rate = 0.9 mL / min) tg; = 56.76 min (major) and tg; = 64.04 min (minor); ee = 95%;

[a]”p =-30.3 (¢ 0.2, CH,Cl).

(78,8R,9S5)-7-Hydroxy-9-(2-(5-methylfuran-2-yl)ethyl)-8-((5-methylfuran-2-yl) methyl)-8,9-di
hydro-7H-benzo[4,S]isothiazolo[2,3-a]pyridine 5,5-dioxide (Se): Colorless oil (34.7 mg, 79%).
"H NMR (400 MHz, CDCL3) & 7.79 (d, J = 7.6 Hz, 1H), 7.69 — 7.62 (m, 2H), 7.55 (t, J = 8.0 Hz,
1H), 6.01 (d, J=2.8 Hz, 1H), 5.91 — 5.86 (m, 2H), 5.72 (d, /= 2.8 Hz, 1H), 5.56 (t, /= 2.4 Hz,
1H), 3.40 (s, 1H), 2.93 — 2.88 (m, 1H), 2.84 — 2.75 (m, 2H), 2.70 — 2.63 (m, 1H), 2.59 — 2.52 (m,
1H), 2.27 (d, J = 8.4 Hz, 6H), 2.15 — 2.11 (m, 2H), 1.87 — 1.80 (m, 1H); °C NMR (100 MHz,
CDCl;): 0 153.5,151.9, 151.4,150.8 133.4,132.2, 130.2, 130.1, 128.9, 121.5, 121.4, 108.1, 106 .4,
106.1, 106.0, 105.9, 73.7, 41.5, 34.1, 30.8, 29.9, 28.1, 13.8, 13.7; HRMS (ESI): caled for
C,4H24NOsS [M-H]": 438.1365, found 438.1363; IR: 3448, 2957, 2926, 2856, 1743, 1465, 1418,

1380, 1305, 1263, 1163, 1106, 1022, 740, 594; HPLC (Chiralcel IC-3, Hexane / i-PrOH =91 : 9,
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UV =254 nm, flow rate = 0.3 mL / min) tg; = 120.89 min (major) and tg, = 141.79 min (minor);

ee = 97%; [a]”p =-28.9 (¢ 0.2, CH,CL,).
Of oH
°N
N\

.\\CHg

HsC
5f

(7S,8R,9S5)-9-Ethyl-7-hydroxy-2,8-dimethyl-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a| pyri

dine 5,5-dioxide (5f): A white solid (25.8 mg, 88%). m.p. 109 — 110 °C; 'H NMR (400 MHz,
CDCl,): 6 7.66 (d, J= 8.0 Hz, 1H), 7.48 (s, 1H), 7.33 (d, /= 8.0 Hz, 1H), 5.68 (d, J=2.8 Hz, 1H),
5.57(d,J=2.4 Hz, 1H), 3.39 (s, 1H), 2.47 (s, 3H), 2.37 - 2.32 (m, 1H), 1.86 — 1.74 (m, 2H), 1.46
~1.39 (m, 1H), 1.17 (d, J = 6.8 Hz, 3H), 0.98 (t, J = 7.6 Hz, 3H); °C NMR (100 MHz, CDCl;): §
144.3, 131.0, 130.5, 129.6, 128.7, 121.4, 121.1, 105.9, 104.8, 78.2, 76.2, 41.2, 36.5, 36.3, 29.4,
28.2,24.7, 22.1, 18.0, 15.4, 12.4, 10.4; HRMS (ESI): caled for C;sHsNO;S [M-H]: 292.1007,
found 292.1003; IR: 3445, 2955, 2925, 2854, 1718, 1652, 1461, 1377, 1306, 1264, 1174, 1096,
1039, 975, 809, 722, 679,597, 559; HPLC: (Chiralcel IC-3, Hexane / i-PrOH =91 : 9, UV = 254
nm, flow rate = 1.0 mL / min) tg; = 77.77 min (major) and tg, = 131.78 min (minor); ee = 96%;

[a]”’p =—27.8 (¢ 0.3, CH,Cl).

(85,9R,105)-10-Ethyl-8-hydroxy-9-methyl-9,10-dihydro-8 H-benzo|[e]pyrido[1,2-c][1,2,3]oxat

hiazine 6,6-dioxide (5g): Colorless oil (26.0 mg, 88%). 'H NMR (400 MHz, CDCl5): 6 7.62 (dd,
J=28.0,1.6 Hz, 1H), 7.33 — 7.31 (m, 1H), 7.26 — 7.24 (m, 1H), 7.09 (dd, J= 8.0, 1.2 Hz), 5.71 (d,
J=2.8 Hz, 1H), 5.64 — 5.63 (m, 1H), 3.01 (d, /=4.0 Hz, 1H), 2.32 - 2.26 (m, 1H), 1.81 — 1.71 (m,
2H), 1.46 — 1.39 (m, 1H), 1.14 (d, J = 6.8 Hz, 3H), 0.98 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz,
CDCl): 6 148.2, 130.2, 129.0, 126.4, 124.7, 120.3, 119.3, 110.4, 108.0, 82.0, 79.9, 40.3, 35.7,
35.3, 32.8, 28.0, 24.4, 18.5, 15.5, 12.3, 10.3; HRMS (ESI): caled for C;4H;sNOsS [M-H]:
294.0789, found 294.0792; IR: 3430, 2925, 2857, 1718, 1643, 1597, 1554, 1456, 1381, 1310,
1264, 1204, 1179, 1122, 1088, 1037, 979, 951, 858, 811, 756, 705, 672, 566; HPLC: (Chiralcel
IC-3, Hexane / i-PrOH = 92 : 8, UV = 254 nm, flow rate = 0.9 mL / min) tg; = 16.31 min (major)

and tg, = 27.84 min (minor); ee = 95%; [0]*p = +29.0 (¢ 0.2, CH,Cl,).
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(85,9R,105)-10-Ethyl-2-fluoro-8-hydroxy-9-methyl-9,10-dihydro-8 H-benzo[e]pyrido[1,2-c][1,
2,3]oxathiazine 6,6-dioxide (5h): Colorless oil (25.0 mg, 80%). "H NMR (400 MHz, CDCLy): ¢
7.29 (dd, J=9.2,2.8 Hz, 1H), 7.10 — 7.01 (m, 2H), 5.67 (d, J=2.8 Hz, 1H), 5.62 (s, 1H), 3.03 (s,
1H), 2.32 - 2.27 (m, 1H), 1.81 — 1.73 (m, 2H), 1.47 — 1.39 (m, 1H), 1.14 (d, J = 6.8 Hz, 3H), 0.98
(t, J = 7.6 Hz, 3H); "C NMR (100 MHz, CDCLy): § 161.6, 159.2, 1442, 128.4, 121.9, 121.0,
117.4,117.1,111.7,111.3, 111.3, 111.1, 82.1, 79.9, 35.6, 40.3, 35.7, 35.4, 27.9, 24.3, 18.5, 15.5,
12.3, 10.3; HRMS (ESI): calcd for Ci4H;sFNO,4S [M-H]: 312.0693, found 312.0690; IR: 3436,
2966, 2937, 2878, 2735, 1718, 1643, 1624, 1589, 1566, 1482, 1461, 1441, 1388, 1305, 1275, 1200,
1167, 1119, 1084, 1025, 975, 862, 819, 766, 643, 539; HPLC: (Chiralcel IC-3, Hexane / i-PrOH =
94 : 6, UV = 254 nm, flow rate = 0.6 mL / min) tg; = 22.53 min (major) and tg, = 39.28 min

(minor); ee = 94%; [a]*’p = +31.0 (¢ 0.4, CH,Cl,).

(85,9R,105)-10-Ethyl-3-fluoro-8-hydroxy-9-methyl-9,10-dihydro-8 H-benzo[e]pyrido[1,2-c][1,
2,3]oxathiazine 6,6-dioxide (5i): Colorless oil (21.9 mg, 70%). '"H NMR (400 MHz, CDCl;): &
7.60 (dd, J = 8.8, 6.0 Hz, 1H), 7.01 — 6.96 (m, 1H), 6.84 (dd, J= 8.0, 2.4 Hz, 1H), 5.62 (t, J=2.4
Hz, 2H), 3.09 (s, 1H), 2.30 — 2.24 (m, 1H), 1.82 — 1.74 (m, 2H), 1.46 — 1.38 (m, 1H), 1.13 (d, J =
6.8 Hz, 3H), 0.97 (t, J = 7.6 Hz, 3H); °C NMR (100 MHz, CDCl;): § 164.2, 161.6, 148.7, 128.2,
126.2, 126.1, 116.7, 114.3, 114.1, 110.3, 110.2, 109.9, 107.3, 107.0, 82.2, 80.0, 40.2, 35.9, 35.7,
35.3, 27.9, 244, 18.5, 15.5, 12.3, 10.3; HRMS (ESI): calcd for C;4H;sFNO4S [M-H]: 312.0682,
found 312.0684; IR: 3442, 3084, 2966, 2936, 2878, 1718, 1617, 1560, 1501, 1460, 1429, 1390,
1300, 1263, 1198, 1139, 1115, 1056, 975, 947, 924, 890, 855, 821, 750, 709, 617, 563; HPLC
(Chiralcel IC-3, Hexane / i-PrOH = 94 : 6, UV = 254 nm, flow rate = 0.4 mL / min) tg; = 25.41

min (major) and tg, = 38.36 min (minor); ee = 95%; [a]”p = +24.7 (¢ 0.3, CH,CL).
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(85,9R,105)-2-Bromo-10-ethyl-8-hydroxy-9-methyl-9,10-dihydro-8 H-benzo[e]pyrido[1,2-c][1
,2,3]oxathiazine 6,6-dioxide (5j): A white solid (30.6 mg, 82%). m.p. 129 — 130 °C; 'H NMR
(400 MHz, CDCL): 6 7.72 (d, J = 2.4 Hz, 1H), 7.43 (dd, J = 8.8, 2.4 Hz, 1H), 6.98 (d, /= 8.8 Hz,
1H), 5.69 (d, J =2.4 Hz, 1H), 5.62 (s, 1H), 3.05 (d, /= 3.2 Hz), 2.33 — 2.27 (m, 1H), 1.82 - 1.70
(m, 2H), 1.49 — 1.38 (m, 1H), 1.13 (d, J = 6.8 Hz, 3H), 0.99 (t, J = 7.6 Hz, 3H); °C NMR (100
MHz, CDCl;): ¢ 147.2, 133.0, 128.0, 127.5, 122.2, 121.1, 119.6, 112.0, 111.5, 82.1, 80.0, 40.3,
35.6,35.8,35.4,27.9,243, 18.5, 15.4, 12.3, 10.3; HRMS (ESI): calcd for C,4H,5BrNO4S [M-H]"
371.9908, found 371.9907; IR: 3414, 3076, 2964, 2935, 2877, 2731, 1640, 1604, 1468, 1420,
1396, 1300, 1264, 1181, 1154, 1103, 1022, 955, 859, 826, 754, 692, 633, 574, 535; HPLC
(Chiralcel IC-3, Hexane / i-PrOH = 92 : 8, UV = 254 nm, flow rate = 0.7 mL / min) tg; = 15.94

min (major) and tg, = 26.78 min (minor); ee = 95%; [a]*’p = +26.3 (¢ 0.4, CH,CL).

(85,9R,105)-3-Bromo-10-ethyl-8-hydroxy-9-methyl-9,10-dihydro-8 H-benzo[e]pyrido[1,2-c][1
,2,3]oxathiazine 6,6-dioxide (S5k): A white solid (29.9 mg, 80%). m.p. 131 — 132 °C; 'H NMR
(400 MHz, CDCl3): 6 7.47 (d, J = 8.4 Hz, 1H), 7.35 (dd, J = 8.4, 2.0 Hz, 1H), 7.25 (t, /= 2.0 Hz,
1H), 5.70 (d, J = 2.8 Hz, 1H), 5.61 (d, J = 2.4 Hz, 1H), 3.13 (s, 1H), 2.30 — 2.23 (m, 1H), 1.80 —
1.73 (m, 2H), 1.46 — 1.38 (m, 1H), 1.13 (d, J = 6.8 Hz, 3H), 0.97 (t, J = 7.6 Hz, 3H); °C NMR
(100 MHz, CDClLy): ¢ 148.2, 129.7, 129.1, 125.8, 122.9, 122.5, 119.4, 111.2, 110.8, 82.1, 80.0,
40.3, 35.7, 35.8, 35.4, 27.9, 24.3, 18.5, 15.4, 12.3, 10.3; HRMS (ESI): calcd for C;4H;7BrNO,S
[M+H]": 374.0062, found 374.0039; IR: 3448, 2966, 2932, 2878, 1715, 1595, 1541, 1479, 1459,
1392, 1281, 1262, 1203, 1188, 1096, 1072, 1032, 969, 902, 880, 817, 773, 690, 567, 543; HPLC
(Chiralcel I1C-3, Hexane / i-PrOH = 93 : 7, UV = 254 nm, flow rate = 0.6 mL / min) tg; = 21.23

min (major) and tgy = 26.32 min (minor); ee = 94%; [(x]ZSD =+13.7 (¢ 0.2, CH,CL,).
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(85,9R,105)-2-Chloro-10-ethyl-8-hydroxy-9-methyl-9,10-dihydro-8 H-benzo[e]pyrido[1,2-c][1
,2,3]oxathiazine 6,6-dioxide (5I): A pale yellow solid (28.0 mg, 85%). m.p. 135 — 136 °C; 'H
NMR (400 MHz, CDCls): ¢ 7.57 (d, J = 2.4 Hz, 1H), 7.29 (dd, J = 8.4, 2.4 Hz, 1H), 7.04 (d, J =
8.4 Hz, 1H), 5.70 (d, J = 2.8 Hz, 1H), 5.63 — 5.61 (m, 1H), 3.02 (d, J =4.0 Hz, 1H), 2.33 —2.27
(m, 1H), 1.83 — 1.74 (m, 1H), 1.47 — 1.40 (m, 1H), 1.14 (d, J = 6.8 Hz, 3H), 0.99 (t, /= 7.2 Hz,
3H); °C NMR (100 MHz, CDCLy): 8 146.6, 132.0, 130.0, 126.9, 124.3, 121.5, 120.8, 111.5, 109.6,
82.1, 81.5, 40.3, 35.8, 33.0, 32.8, 27.9, 23.8, 18.4, 11.8, 12.3, 10.7, HRMS (ESI): calcd for
C14H,5CINO,4S [M-H]": 328.0392, found 328.0394; IR: 3450, 2963, 2928, 1642, 1471, 1384, 1205,
1181, 1101, 1036, 960, 858, 830, 739, 707, 571; HPLC: (Chiralcel IC-3, Hexane / i-PrOH =94 : 6,
UV = 254 nm, flow rate = 0.5 mL / min) tg; = 26.00 min (major) and tg; = 45.00 min (minor); ee =

94%; [a]”’p = +30.8 (¢ 0.4, CH,CL,).

(85,9R,105)-10-Ethyl-8-hydroxy-2,9-dimethyl-9,10-dihydro-8 H-benzo[e] pyrido[1,2-c][1,2,3] 0
xathiazine 6,6-dioxide (Sm): Colorless oil (22.2 mg, 72%). 'H NMR (400 MHz, CDCl;): 6 7.39
(d, /=12 Hz, 1H), 7.12 (dd, J = 8.4, 1.6 Hz, 1H), 6.97 (d, J = 8.4 Hz, 1H), 5.67 (d, /= 2.4 Hz,
1H), 5.62 (s, 1H), 3.11 (s, 1H), 2.36 (s, 3H), 2.31 —2.26 (m, 1H), 1.79 — 1.73 (m, 2H), 1.46 — 1.39
(m, 1H), 1.13 (d, J= 6.4 Hz, 3H), 0.99 (t, J = 7.6 Hz, 3H); °C NMR (100 MHz, CDCl;): § 146.2,
136.3, 131.0, 129.1, 124.9, 119.8, 119.0, 110.0, 109.5, 82.0, 79.9, 40.2, 35.6, 35.7, 35.3, 28.1, 24.4,
21.2, 18.5, 15.5, 12.4, 10.3, 9.4; HRMS (ESI): calcd for C;sHgNO,S [M-H]": 308.0946, found
308.0946; IR: 3453, 2964, 2931, 2876, 1642, 1561, 1485, 1458, 1384, 1308, 1203, 1179, 1126,
1101, 1040, 964, 858, 761, 640, 537, HPLC (Chiralcel IC-3, Hexane / i-PrOH =94 : 6, UV = 254
nm, flow rate = 0.5 mL / min) tg; = 41.31 min (major) and tg; = 79.56 min (minor); ee = 90%;

[a]*p =+26.2 (¢ 0.2, CH,CL).
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(85,9R,105)-10-Ethyl-8-hydroxy-3,9-dimethyl-9,10-dihydro-8 H-benzo[e] pyrido[1,2-c][1,2,3]0
xathiazine 6,6-dioxide (5n): Colorless oil (22.2 mg, 72%). 'H NMR (400 MHz, DMSO-dy): 0
7.78 (d, J=17.6 Hz, 1H), 7.11 (d, J= 8.0 Hz, 1H), 7.03 (s, 1H), 6.80 (d, /J=5.2 Hz, 1H), 5.88 (d, J
= 1.6 Hz, 1H), 5.40 (dd, J = 6.0, 1.2 Hz, 1H), 2.30 (s, 3H), 2.17 — 2.13 (m, 1H), 1.71 — 1.63 (m,
1H), 1.60 — 1.54 (m, 1H), 1.35 — 1.28 (m, 1H), 0.98 (d, J = 6.4 Hz, 3H), 0.89 (t, J = 7.2 Hz, 3H);
PC NMR (100 MHz, DMSO-de): 6 148.0, 141.3, 129.0, 127.8, 125.1, 119.5, 117.3, 110.6, 109.9,
81.6,79.8,36.3,33.8,35.3,32.9, 28.3,24.2,21.1, 18.1, 15.8, 12.7, 12.2, 10.6; HRMS (ESI): calcd
for CjsHyNO,S [M+H]": 310.1113, found 310.1112; IR: 3449, 2966, 2932, 2878, 1720, 1621,
1591, 1543, 1503, 1459, 1387, 1292, 1261, 1235, 1195, 1134, 1032, 946, 875, 822, 792, 748, 665,
614, 568, 535; HPLC (Chiralcel IC-3, Hexane / i-PrOH =92 : 8, UV = 254 nm, flow rate = 0.3 mL
/ min) tg; = 67.27 min (major) and tg> = 94.00 min (minor); ee = 90%; [a]*p = +7.7 (¢ 0.2,

CH,CL).

(85,9R,105)-10-Ethyl-8-hydroxy-2-methoxy-9-methyl-9,10-dihydro-8 H-benzo[e]pyrido[1,2-c]
[1,2,3]oxathiazine 6,6-dioxide (50): Colorless oil (25.3 mg, 78%). 'H NMR (400 MHz, CDCl;):
07.06 (d,/J=2.8 Hz, 1H), 7.01 (d, /J=9.2 Hz, 1H), 6.86 (dd, J=8.8, 2.8 Hz, 1H), 5.64 (d, J=2.8
Hz, 1H), 5.62 — 5.60 (m, 1H), 3.82 (s, 3H), 3.24 (s, 1H), 2.31 — 2.26 (m, 1H), 1.80 — 1.71 (m, 2H),
1.46 — 1.39 (m, 1H), 1.12 (d, J = 6.8 Hz, 3H ), 0.97 (t, J = 7.6 Hz, 3H); °C NMR (100 MHz,
CDCl,): 6 157.6, 142.2, 129.1, 121.0, 120.2, 115.8, 110.4, 109.4, 109.0, 82.0, 79.9, 64.7, 56.0,
40.3, 35.6, 35.3, 28.0, 25.5, 24.4, 18.5, 15.5, 12.4, 10.3; HRMS (ESI): calcd for C;sH;sNOsS
[M-H]: 324.0906, found 324.0901; IR: 3481, 3086, 2964, 2936, 2876, 1718, 1642, 1610, 1584,
1560, 1486, 1383, 1303, 1202, 1176, 1126, 1036, 970, 859, 759, 648, 561, 535; HPLC (Chiralcel
IC-3, Hexane / i-PrOH =90 : 10, UV = 254 nm, flow rate = 0.7 mL / min) tg; = 27.96 min (major)
and tg, = 50.62 min (minor); ee = 96%; [a]*’p = +30.9 (¢ 0.3, CH,Cl,).
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(85,9R,105)-10-Ethyl-8-hydroxy-9-methyl-9,10-dihydro-8 H-naphtho[2,1-¢]pyrido[1,2-c][1,2,

3]oxathiazine 6,6-dioxide (5p): Colorless oil (27.0 mg, 78%). 'H NMR (400 MHz, DMSO-dj): 6
8.03 — 7.95 (m, 4H), 7.85 (d, J = 8.8 Hz, 1H), 7.66 — 7.63 (m, 2H), 6.11 (d, J = 2.0 Hz, 1H), 5.50
(s, 1H), 2.23 - 2.21 (m, 1H), 1.77 — 1.70 (m, 1H), 1.66 — 1.61 (m, 1H), 1.40 — 1.33 (m, 1H), 1.01
(d, J = 6.8 Hz, 1H), 0.93 (t, J = 7.2 Hz, 1H); C NMR (100 MHz, DMSO-d,): 6 147.7, 138.6,
133.8, 133.1, 133.0, 131.6, 130.9, 128.9, 126.2, 125.4, 120.2, 117.6, 84.4, 40.8, 40.1, 28.7, 20.2,
15.1; HRMS (ESI): caled for CigH,0NO,S [M+H]": 346.1113, found 346.1117; IR: 3428, 2925,
2871, 2255, 1636, 1462, 1385, 1189, 1025, 1002, 892, 825, 763, 571; HPLC (Chiralcel IC-3,
Hexane / i-PrOH =93 : 7, UV = 254 nm, flow rate = 0.4 mL / min) tg; = 29.16 min (major) and tr,

= 32.72 min (minor); ee = 90%; [0]*’p = +13.7 (¢ 0.2, CH,Cl,).

(28,3 R 45)-2-Ethyl-4-hydroxy-3-methyl-3,4-dihydro-2 H-naphtho[1,2-e]pyrido[1,2-c][1,2,3]ox
athiazine 6,6-dioxide (5q): Colorless oil (25.9 mg, 78%). 'H NMR (400 MHz, CDCLy): 6 8.44 (d,
J=28.8 Hz, 1H), 7.86 (d, J= 8.0 Hz, 1H), 7.82 (d, /= 8.8 Hz, 1H), 7.58 (t, /= 8.0 Hz, 1H), 7.51 (4,
J=8.0 Hz, 1H), 7.23 (d, J= 7.6 Hz, 1H), 5.70 (d, J= 2.8 Hz, 1H), 5.61 (d, J= 2.0 Hz, 1H), 3.47
(s, 1H), 2.40 — 2.33 (m, 1H), 2.07 — 2.00 (m, 1H), 1.89 — 1.80 (m, 1H), 1.62 — 1.52 (m, 1H), 1.18
(d, J= 6.8 Hz, 3H), 1.08 (t, J = 7.6 Hz, 3H); °C NMR (100 MHz, CDCL,): 6 146.7, 133.0, 131.1,
130.3, 129.2, 127.9, 127.4, 126.3, 125.1, 117.7, 117.6, 117.1, 116.04, 83.0, 81.5, 40.7, 36.3, 35.7,
33.3, 28.0, 24.8, 18.7, 15.7, 12.3, 10.7; HRMS (ESI): calcd for C,sH;sNO4S [M-H]: 344.0957,
found 344.0952; IR: 3446, 2962, 2928, 2874, 1638, 1513, 1457, 1384, 1207, 1187, 1156, 1034,
929,919, 813, 732, 624, 559, 532; HPLC (Chiralcel IC-3, Hexane / i-PrOH =94 : 6, UV =254 nm,
flow rate = 0.4 mL / min) tg; = 45.69 min (major) and tg, = 69.55 min (minor); ee = 94%; [a]25D =

+138.3 (c 0.4, CH,CL).
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(78,8R,9S5)-7-hydroxy-8-methyl-9-phenyl-8,9-dihydro-7 H-benzo[4,5]isothiazolo[2,3-a]pyridin
e 5,5-dioxide: A white solid (31.7 mg, 97%). m.p. 142 — 143 °C; 'H NMR (400 MHz, CDCL): &
7.83 (d, J=8.0 Hz, 1H), 7.67 — 7.55 (m, 2H), 7.59-7.55 (m, 1H), 7.37 — 7.23 (m, 5H), 5.73 (t, J =
2.4 Hz, 1H), 5.69 (s, 1H), 3.55 (d, J=11.2 Hz, 2H), 2.17 — 2.11 (m, 1H), 1.03 (dd, /= 6.8, 2.0 Hz,
3H); C NMR (100 MHz, CDCLy): & 142.8, 133.5, 132.3, 130.3, 130.1, 128.9, 128.8, 128.5, 127.3,
121.5,121.5, 106.6, 76.1, 42.8, 40.1, 15.4; HRMS (ESI): calcd for C;gH;sNOsS [M+H]": 328.1007,
found 328.1008; IR: 3480, 2923, 2852, 1662, 1600, 1494, 1470, 1453, 1379, 1305, 1181, 1152,
1060, 1038, 946, 759, 702, 573, 529; HPLC (Chiralcel AS-H, Hexane / i-PrOH = 80 : 20, UV =

254 nm, flow rate = 0.7 mL / min) tg; = 18.08 min (major) and tg, = 40.18 min (minor); ee = 96%;

[a]®p = +32.2 (¢ 0.31, CH,CL). ["1" should be deleted. |

6. Procedure for the 8:

\CH5;  IBX (2 equiv) WCHs Pd/C, H, ballool

EA, reflux 12 h

12 h, conv > 99%

82%
5a, 99% ee, 72:28 dr 6, 99% ee
\\S’/ O 0
\\CH, Na naphthalide . Hl\f .wCH3
DME, -78 °C, 10 min
60%
7,72:28 dr 8, 72:28 dr

(8R,95)-9-Ethyl-8-methyl-8,9-dihydro-7H-benzo[4,5]isothiazolo[2,3-a]pyridin-7-one

5,5-dioxide (6): A suspension of 5a (83.7 mg, 0.3 mmol) and IBX (168.0mg, 0.6mmol) in EtOAc
(5 mL) was heated at reflux temperature for 12 h. The organic layer was filtered and concentrated
under reduced pressure. The crude product was determined as a sole pair of enantiomers by 'H
NMR which was then purified by a flash chromatography to afford the desired product 6 as a
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white solid (68.1 mg, 82%). m.p. 133-134 °C; 'H NMR (400 MHz, CDCl;): 6 7.84 (d, J= 8.0 Hz,
1H), 7.75 — 7.69 (m, 2H), 7.62 — 7.58 (m, 1H), 5.94 (d, /= 4.8 Hz, 1H), 2.68 — 2.61 (m, 1H), 2.46
—2.40 (m, 1H), 1.71 — 1.64 (m, 1H), 1.59 — 1.52 (m, 1H), 1.32 (d, /= 7.2 Hz, 1H), 0.99 (t, /= 7.2
Hz, 1H); *C NMR (100 MHz, CDCLy): § 170.0, 134.2, 132.6, 130.9, 128.8, 127.0, 121.8, 121.6,
106.1, 41.4, 41.4, 26.8, 15.4, 10.7; HRMS (ESI): calcd for [C,4H;sNO;S+H]" 278.0851, found
278.0848; IR: 3438, 2965, 2928, 2876, 1710, 1470, 1341, 1258, 1178, 1162, 1064, 760; HPLC
(Chiralcel AS-H, Hexane / i-PrOH =90 : 10, UV = 254 nm, flow rate = 0.8 mL / min) tz; = 81.58
min (major) and tg, = 93.85 min (minor); ee = 99%; [a]”p = +61.6 (¢ 0.3, CH,CL).
(8R,95)-9-Ethyl-8-methyl-8,9,10,10a-tetrahydro-7 H-benzo[4,5]isothiazolo[2,3-a]pyridin-7-on
e 5,5-dioxide (7): 6 (68.1 mg) was reduced by Pd/C (10 mol%) with a H, balloon in CH;0H. After
the substrate conversion completely, Pd/C was filtered under N, atmosphere and organic lower
was concentrated under reduced pressure to get the product 7 as a white solid (conv. > 99%, dr =
72:28). m.p. 218-219 °C; 'H NMR (400 MHz, CDCls): 6 7.80 (d, J = 8.0 Hz, 1H), 7.70 (t,J = 7.6
Hz, 1H), 7.58 (t, J=8.0 Hz, 1H), 7.48 (dd, J = 13.2, 4.4 Hz, 1H), 5.04 (dd, J=12.4, 4.4 Hz, 1H),
2.43 —2.36 (m, 1H), 2.28 — 2.24 (m, 1H), 1.99 — 1.90 (m, 1H), 1.73 — 1.70 (m, 2H), 1.52 — 1.44 (m,
1H), 1.27 (d, J = 6.8 Hz, 3H), 1.01 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCl;): § 172.0,
171.0, 134.8, 134.6, 134.3, 134.1, 134.0, 133.8, 129.9, 123.7, 123.3, 121.8, 121.7, 57.9, 55.3, 43.1,
42.1,41.6,39.1,33.4,26.9,26.5, 15.1, 14.0, 10.9, 10.4; HRMS (ESI): calcd for [C,4H;,NO;S+H]"
280.1010, found 280.1002; IR: 3430, 3085, 2961, 2936, 2876, 2344, 1694, 1683, 1598, 1452,
1361, 1328, 1301, 1263, 1247, 1231, 1216, 1193, 1172, 1129, 1101, 1063, 967, 876, 852, 826, 768,
754,715, 685, 651, 613, 585, 578, 561, 522, 505.
(3R,45)-4-Ethyl-3-methyl-6-phenylpiperidin-2-one (8): A flame dried Schlenk tube was charged
with a solution of sulfamide 7 (55.8 mg, 0.2 mmol, 1.0 equiv) dissolved in DME (5 mL) at -70 °C
under a N, atmosphere. Sodium naphthalide (2 mmol in 10.0 mL DME, 10 equiv) was added
dropwise over 30 seconds. After 2 min, the solution was quenched with 5% aqueous HCI (10 mL)
and extracted with DCM (3 x 30 mL). The combined organic layers were washed with brine (10
mL) and dried with Na,SO,4. After filtration, the solvent was evaporated and the residue was
purified by column chromatography to give crude product, which was separated by preparative
TLC on silica gel (petroleum ether/EtOAc = 1/1) to give two diastereomers (8-1: 18.6 mg, 8-2: 7.4

mg, 60%). The major diastereomer 8-1 was assigned as S-configuration at 6-position by NOESY
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difference method between the hydrogen atoms located at 4 and 6-position of 8-1.

)

.CH
HN ~CHs

8-1
(3R ,4S,6R)-4-Ethyl-3-methyl-6-phenylpiperidin-2-one: 'H NMR (400 MHz, CDCLs): 6 7.36 —
7.34 (m, 2H), 7.31-7.24 (m, 3H), 6.16 (brs, 1H), 4.61 (t, J = 6.0 Hz, 1H), 2.27-2.21 (m, 1H),
1.93-1.89 (m, 2H), 1.56 — 1.49 (m, 2H), 1.37 (dd, J= 14.8, 7.6 Hz, 1H), 1.33 (d, J= 7.2 Hz, 3H),
0.88 (t, J = 7.6 Hz, 3H); °C NMR (100 MHz, CDCls): § 176.2, 142.7, 128.6, 127.5, 125.9, 542,
40.7,37.2,33.2,25.9,17.1, 10.9; IR: 3267, 2962, 2928, 2875, 1656, 1461, 1344, 1308, 1029, 753,
699, 597. HRMS (ESI): calcd for [C14H19NO+Na]+ 240.1364, found 240.1367.

)

HN
8-2

(3R,4S,6S)-4-Ethyl-3-methyl-6-phenylpiperidin-2-one: 'H NMR (400 MHz, CDCly): J 7.38 —

WCH3

7.35 (m, 2H), 7.32-7.29 (m, 3H), 5.87 (brs, 1H), 4.45 (dd, J = 11.6, 3.6 Hz, 1H), 2.13 — 2.09 (m,
2H), 1.74 — 1.69 (m, 1H), 1.63-1.55 (m, 1H), 1.38 (dd, J=25.2, 12.0 Hz, 1H), 1.32 (d, J= 7.2 Hz,
3H), 1.22 — 1.18 (m, 1H), 0.91 (t, J = 7.6 Hz, 3H); °C NMR (100 MHz, CDCls): § 175.5, 142.5,
128.8, 128.0, 126.0, 57.5, 41.0, 37.8, 26.1, 14.7, 10.4; IR: 3444, 2963, 2925, 2875, 1645, 1456,
1384, 1331, 1280, 1030, 756, 700, 658, 559, 534. HRMS (ESI): caled for [Ci4H;eNO+Na]"

240.1364, found 240.1359.
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7. X-ray Data of Compound 5a
Structure of Compound Sa

Data of crystal 5a

Table 1. Crystal data and structure refinement of Sa

Identification code 5a
Empirical formula Ci4H;sNOsS
Formula weight 279.34
Temperature 237K
Wavelength 0.71073 A

Crystal system, space group

orthorhombic, P 21 21 21

Unit cell dimensions

a=8.0008(13) A  alpha =90 deg.

b=8.3075(13) A  beta=90 deg.
c¢=20.717(3) A  gamma = 90 deg.
Volume 1377.0(4) A"3

Z, Calculated density

4,1.347 mg/m3

Absorption coefficient

0.238 mm'-1

F(000)

592.0

Theta range for data collection

1.96 to 27.50 deg.

Limiting indices

-10 <=h<=4, -9 <=k<=7, -19 <=I<= 26

Absorption correction

Semi-empirical from equivalents

Refinement method

Full-matrix least-squares on F 2

Data / restraints / parameters

2715/0/175

Goodness-of-fit on F 2

1.026

Final R indices [[>2sigma(])]

R; =0.0591, wR, = 0.1406
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R indices (all data) R;=0.0996, wR, =0.1641

Extinction coefficient 0.0030(19)

Largest diff. peak and hole 0.659 and -0.310 e.A"-3

Note: These data (CCDC 987247) can be obtained free of charge from The Cambridge
Crystallographic Data Centre via www.ccdc.cam.ac. uk/data_request/cif.
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9. HPLC Spectra
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