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1. General information

Unless otherwise noted, materials were purchased from commercial suppliers and used without further purification.
Column chromatography was performed on silica gel (200~300 mesh). Enantiomeric excesses (ee) were determined by
HPLC using corresponding commercial chiral columns as stated at 30 °C with UV detector at 254 nm. Optical rotations
were reported as follows: [a]™p (c g/100 mL, solvent). All 'H NMR and *F NMR spectra were recorded on a Bruker
Avance Il 400 MHz and Bruker Avance III 471 MHz respectively, *C NMR spectra were recorded on a Bruker Avance II
101 MHz or Bruker Avance III 126 MHz with chemical shifts reported as ppm (in CDCl;, TMS as an internal standard).
Data for 'H NMR are recorded as follows: chemical shift (8§, ppm), multiplicity (s = singlet, d = doublet, t = triplet, m =
multiplet, br = broad singlet, dd = double doublet, coupling constants in Hz, integration). HRMS (ESI) was obtained
with a HRMS/MS instrument (LTQ Orbitrap XL TM). The absolute configuration of 3af and ent-6 were assigned by the
X-ray analysis.

N-Boc ketimines 2a-j were prepared from isatin according to the literature.!’! Catalyst QS was synthesized according

to the literature procedure.?! The racemic products were synthesized using quinine/quinidine = 1:1 as the catalyst.

2. General procedure and characterization of 4-isothiocyanato pyrazolone 1

Ph 7 ? ? P
N NaNO,, concn HCI Ph‘N OH Pd/C, H, Ph‘N 1) CS,, Et3N F)h\N NCS
| U —— | =N _—— | NH |
N= EtOH, 0 °C N= MeOH, 25 °C N~/ ol 2) DMAP, (Boc),0 N=
R1 R1 R1 EtOH, 0°C R1
Step 1 Step 2 Step 3 1a-k

Step 1: To a round bottom flask equipped with a magnetic stir bar was charged with pyrazolone (4.0 mmol, 1.0 equiv)
and EtOH (15.0 mL). After cooling to 0 °C, concentrated HCI aqueous (0.5 mL, 6 mmol, 1.5 equiv) was added dropwise.
To the resulting solution was added a solution of NaNO, (0.414 g, 6.0 mmol, 1.5 equiv) in 1.5 mL of water slowly. The
resulting mixture was stirred at 0 °C for 0.5 h. The precipitation (water could be added if there was no precipitation) was
filtrated, washed with water (15 mL) and EtOH (5.0 mL). The solid was dried under vacuum to yield the
4-hydroxyimino pyrazolone as orange or yellow solid in 85-95% yield, and used directly to the next step without further
purification.

Step 2: To a round bottom flask equipped with a magnetic stir bar was charged with 4-hydroxyimino pyrazolone (4.0
mmol, 1.0 equiv) and MeOH (40.0 mL), under argon. After the addition of (10% Pd/C) (5% w/w), the reaction mixture
was exchanged with H,, and stirred overnight at rt till the consumption of the starting material. After that, 6.0 mL of
concentrated HCI aqueous was added to the reaction mixture and stirred at rt for 0.5 h. The Pd/C was removed through
celite pad, washed with MeOH. The filtrate was concentrated and dried under vacuum. The 4-amino pyrazolone hy-
drochloride was used directly for the next step without any further purification.

Step 3: To a suspension of 4-amino pyrazolone hydrochloride (4.0 mmol, 1.0 equiv) in EtOH (10 mL) were added
CS, (3.05 g, 40.0 mmol, 10.0 equiv) and Et;N (1.62 g, 16.0 mmol, 4.0 equiv), under argon. The reaction mixture was
stirred for 45 min at room temperature and then cooled on an ice bath. Then a solution of Boc,0 (0.87 g, 4.0 mmol, 1.0
equiv) and DMAP (10 mol %) in 3 mL EtOH was added slowly. The reaction mixture was kept in the ice bath for S min,
and then stirred for another 15 min at room temperature. Then the reaction mixture was quenched with 10% HCI
aqueous (10 mL), and the mixture was extracted with DCM. The combined organic layers were dried over Na,SO,, con-
centrated under vacuum. The residue was purified by flash column chromatography on silica gel (petroleum eth-
er/EtOAc = 6:1) or recrystallization (dichloromethane/hexane) to obtain the 4-isothiocyanato pyrazolone la-k in
40-70% yields.

4-isothiocyanato-1,3-diphenyl-1H-pyrazol-5-ol (1a)

o Prepared according to the general procedure as white solid (purified by recrystallization, 0.76 g, 65%
Ph\N nos  Yield). mp 225.0-227.4 °C; 'H NMR (400 MHz, DMSO d) § 7.80 (t, ] = 7.1 Hz, 4H), 7.55-7.43 (m, SH),
N 7.36 (t, ] = 7.4 Hz, 1H); *C NMR (101 MHz, DMSO ds) § 145.0, 138.2, 129.6, 129.4, 127.2, 126.8,
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122.1; HRMS (ESI) m/z Calcd. for C,6H1,N;0S ([M+H]*) 294.0696, Found 294.0698.
4-isothiocyanato-1-phenyl-3-p-tolyl-1H-pyrazol-5-ol (1b)

(o}

Ph{
NCS

z-Z

1b

Prepared according to the general procedure as off-white solid (purified by recrystallization, 0.86 g, 70%
yield). mp 231.0-234.4 °C; 'H NMR (400 MHz, DMSO ds) § 7.78 (d, ] = 7.8 Hz, 2H), 7.69 (d, J = 8.0 Hz,
2H), 7.51 (t, ] = 7.8 Hz, 2H), 7.34 (t, J = 8.7 Hz, 3H), 2.36 (s, 3H); *C NMR (101 MHz, DMSO ds) §
145.0, 139.4, 138.1, 123.0, 129.6, 127.1, 126.7, 121.9, 21.4; HRMS (ESI) m/z Calcd. for C;;H14N;0S
(IM+H]*) 308.0852, Found 308.0858.

4-isothiocyanato-1-phenyl-3-m-tolyl-1H-pyrazol-5-ol (1c)

z-Z

(0]
Ph<
NCS
1c

308.0857.

Prepared according to the general procedure as white solid (purified by recrystallization, 0.83 g, 67%
yield). mp 205.6-208.4 °C; '"H NMR (400 MHz, DMSO ds) § 7.82-7.70 (m, 2H), 7.63 (s, 1H), 7.60 (d,
J = 7.8 Hz, 1H), 7.55-7.49 (m, 2H), 7.41 (t, ] = 7.7 Hz, 1H), 7.36 (t, ] = 7.5 Hz, 1H), 7.28 (d, ] = 7.7
Hz, 1H), 2.39 (s, 3H); 3C NMR (101 MHz, DMSO ds) § 145.2, 138.6, 138.2, 130.3, 129.6, 129.3,
127.3,127.2, 123.9, 122.0, 21.6; HRMS (ESI) m/z Calcd. for C,;H1,N;0S ([M+H]*) 308.0852, Found

4-isothiocyanato-1-phenyl-3-o-tolyl-1H-pyrazol-5-ol (1d)
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Prepared according to the general procedure as white solid (purified by recrystallization, 0.49 g, 40%
yield). mp 188.0-190.4 °C; 'H NMR (400 MHz, DMSO ds) § 7.78 (d, ] = 7.8 Hz, 2H), 7.52 (t, ] = 7.9 Hz,
2H), 7.45 (d, ] = 7.4 Hz, 1H), 7.41-7.30 (m, 4H), 2.42 (s, 3H); *C NMR (101 MHz, DMSO ds) § 147.0,
138.2, 137.1, 131.2, 130.1, 129.7, 129.6, 127.1, 126.4, 121.9, 20.3; HRMS (ESI) m/z Calcd. for
CyH1N;0S ([M+H]*) 308.0852, Found 308.0857.

3-(4-fluorophenyl)-4-isothiocyanato-1-phenyl-1H-pyrazol-5-ol (1e)

z-Z

o]
Pho
NCS
le F

Prepared according to the general procedure as off-white solid (purified by recrystallization, 0.69 g, 55%
yield). mp 208.4-210.5 °C; 'H NMR (400 MHz, DMSO ds) § 7.88-7.75 (m, 4H), 7.52 (t, J = 8.0 Hz, 2H),
7.41-7.32 (m, 3H); F NMR (377 MHz, DMSO ds) § -125.37; *C NMR (101 MHz, DMSO ds) § 162.9
(d, ] = 247.3 Hz), 144.1, 138.1, 129.6, 128.9 (d, J = 8.5 Hz), 127.3, 122.1, 116.4 (d, J = 21.7 Hz); HRMS
(ESI) m/z Calcd. for C;sH1,FN;OS ([M+H]*) 312.0601, Found 312.0607.

3-(2-fluorophenyl)-4-isothiocyanato-1-phenyl-1H-pyrazol-5-ol (1f)

o
Ph.
N NCS
N\
F
1f

Prepared according to the general procedure as off-white solid (purified by column chromatography,
0.49 g, 40% yield). mp 170.6-172.7 °C; 'H NMR (400 MHz, DMSO ds) § 7.78 (d, ] = 8.0 Hz, 2H), 7.69
(t,J = 7.5 Hz, 1H), 7.57-7.48 (m, 3H), 7.34-7.33 (m, 3H); °F NMR (377 MHz, DMSO d;) § -114.81;
13C NMR (101 MHz, DMSO ds) § 159.9 (d, J = 249.6 Hz), 149.8, 142.3, 138.2, 134.3, 132.0 (d, ] = 7.7
Hz), 131.0 (d, ] = 2.9 Hz), 129.6, 127.4, 125.4, 122.3,119.0, 116.6 (d, J = 21.7 Hz); HRMS (ESI) m/z

Calcd. for C;sH,;FN;0S ([M+H]*) 312.0601, Found 312.0606.
4-isothiocyanato-3-(4-methoxyphenyl)-1-phenyl-1H-pyrazol-5-ol (1g)

o]
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N NCS
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Prepared according to the general procedure as grey solid (purified by recrystallization, 0.91 g, 70%
yield). mp 213.0-216.4 °C; 'H NMR (400 MHz, DMSO d¢) § 7.82-7.71 (m, 4H), 7.51 (t, ] = 7.8 Hz, 2H),
7.34 (t,] = 7.3 Hz, 1H), 7.10 (d, ] = 8.7 Hz, 2H), 3.82 (s, 3H); *C NMR (101 MHz, DMSO ds) § 160.6,
144.6, 138.0, 129.6, 128.3, 127.0, 121.7, 114.9, 55.8; HRMS (ESI) m/z Calcd. for C;;H1N;0,S
(IM+H]*) 324.0801, Found 324.0803.

4-isothiocyanato-3-(naphthalen-2-yl)-1-phenyl-1H-pyrazol-5-ol (1h)

o]
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N NCS
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Prepared according to the general procedure as grey solid (purified by recrystallization, 0.96 g, 70%
yield). mp 230.5-232.7 °C; 'H NMR (400 MHz, DMSO ds) § 8.33 (s, 1H), 8.06 (d, ] = 8.7 Hz, 1H),
8.01-7.94 (m, 3H), 7.84 (d, ] = 7.7 Hz, 2H), 7.61-7.57 (m, 2H), 7.54 (t, ] = 7.9 Hz, 2H), 7.38 (t, = 7.4
Hz, 1H); *C NMR (101 MHz, DMSO dq) § 145.0, 138.2, 133.4, 133.2, 129.6, 129.0, 128.8, 128.5, 128.2,
127.4, 127.3, 126.0, 124.3, 122.1; HRMS (ESI) m/z Calcd. for CpHiN;OS ([M+H]*) 344.0852,

Found 344.0857.

4-isothiocyanato-1-phenyl-3-(thiophen-2-yl)-1H-pyrazol-5-ol (1i)
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Prepared according to the general procedure as white solid (purified by column chromatography, 0.60 g,
50% yield). mp 207.8-209.9 °C; 'H NMR (400 MHz, DMSO ds) § 7.75 (d, ] = 7.7 Hz, 2H), 7.72-7.65 (m,
1H), 7.55-7.47 (m, 3H), 7.36 (t, ] = 7.4 Hz, 1H), 7.23 (dd, J = 5.0, 3.6 Hz, 1H); 3C NMR (101 MHz,
DMSO ds) § 150.8, 141.0, 138.1, 133.2, 129.6, 128.5, 127.5, 127.3, 125.8, 122.2, 93.0; HRMS (ESI) m/z

1 Calcd. for C1,H;0N;0S, ([M+H]*) 300.0260, Found 300.0265.
3-benzyl-4-isothiocyanato-1-phenyl-1H-pyrazol-5-ol (1j)

o Prepared according to the general procedure as light yellow solid (purified by recrystallization, 0.63 g,
Ph. &NCS 51% yield). mp 159.5-161.0 °C; 'H NMR (400 MHz, DMSO ds) § 7.70 (d, J = 7.8 Hz, 2H), 7.48 (t, ] =

= 7.6 Hz, 2H), 7.38-7.23 (m, SH), 3.94 (s, 2H); *C NMR (101 MHz, DMSO d¢) § 147.7, 138.1, 137.8,
129.5, 129.1, 128.9, 127.1, 126.8, 121.7, 33.0; HRMS (ESI) m/z Calcd. for C;;H,N;0S ([M+H]*)
308.0852, Found 308.0857.
4-isothiocyanato-3-methyl-1-phenyl-1H-pyrazol-5-ol (1k)

o Prepared according to the general procedure as light yellow solid (purified by recrystallization, 0.38 g,
Ph. {?NCS 41% yield). mp 201.3-203.7 °C; 'H NMR (400 MHz, DMSO ds) § 7.68 (d, J = 7.7 Hz, 2H), 7.47 (t, ] =

= 7.9 Hz, 2H), 7.29 (t, J = 7.4 Hz, 1H), 2.22 (s, 3H); *C NMR (101 MHz, DMSO d¢) § 144.7, 137.8,
129.5, 126.5, 121.1, 11.8; HRMS (ESI) m/z Calcd. for C;;H;,N;0S ([M+H]*) 232.0539, Found
232.0540.

3. Experimental procedures and characterization of compounds 3-10

NBoc
Phy N Q5 (5 mol %)
Ne/ NS R _L 70 Toem
R R2
1 2

A Schlenk tube equipped with a magnetic stir bar was charged with 4-isothiocyanato pyrazolone 1 (0.2 mmol), Q3
(0.01 mmol), and DCM (2 mL). After stirring for S min, isatin derived ketimine 2 (0.24 mmol) was added in one portion.
The reaction was detected by TLC. After 5-24 h, the mixture was purified by column chromatography on silica gel (un-
less otherwise noticed, petroleum ether/EtOAc = 6:1 was used as the eluent) directly to give the product 3.

Compound 3aa
Prepared according to the procedure within § h as off-white solid (120.0 mg, 96% yield, dr > 20:1).
mp 171.2-174.6 °C; [a]” = -190.3 (¢ 0.79, CH,Cl,); '"H NMR (400 MHz, CDCl;) § 8.14 (s, 1H),
7.84-7.72 (m, 2H), 7.36-7.30 (m, 2H), 7.25-7.11 (m, 11H), 6.93 (td, J = 7.8, 1.1 Hz, 1H), 6.87 (d, ]
=7.5Hz, 1H), 6.53 (d, ] = 7.8 Hz, 1H), 6.43 (t, ] = 7.6 Hz, 1H), 5.28 (d, J = 15.3 Hz, 1H), 4.08 (d,
Bn J = 15.3 Hz, 1H), 1.12 (s, 9H); 3C NMR (101 MHz, CDCl;) § 183.0, 169.2, 168.7, 153.2, 147.6,
141.6, 136.9, 135.0, 131.5, 130.7, 130.0, 128.9, 128.8, 128.4, 128.0, 127.7, 126.9, 125.9, 125.6, 123 4,
122.5, 119.3, 108.7, 84.9, 74.1, 72.0, 44.6, 27.5; HRMS (ESI) m/z Calcd. for CssH3NsNaO,S ([M+Na]*) 652.1989,
Found 652.1997; Enantiomeric excess was determined to be 96% (determined by HPLC using chiral AD-H column,
hexane/2-propanol = 70/30, A = 254 nm, 30 °C, 0.8 mL/min, tmajor = 7.9 min, tminor = 38.5 min).
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Compound 3ab
s Prepared according to the procedure within § h as white solid (104.6 mg, 94% yield, dr = 10:1). mp

o
NH
Ph
N
NS
PhO=
N

182.3-184.5 °C; [a]? = -178.4 (c 0.40, CH,ClL,); 'H NMR (400 MHz, CDCL;) & 8.00 (brs, 1H),
7.72 (d, J = 8.0 Hz, 2H), 7.48 (d, J = 7.2 Hz, 2H), 7.38-7.23 (m, SH), 7.17 (t, ] = 7.4 Hz, 1H), 7.06
(t,J=7.7 Hz, 1H), 6.84 (d, J = 7.5 Hz, 1H), 6.60 (d, ] = 7.8 Hz, 1H), 6.49 (t, ] = 7.6 Hz, 1H), 3.06
(s, 3H), 1.08 (s, 9H); 3C NMR (101 MHz, CDCL;) § 183.0, 169.2, 168.6, 153.6, 147.5, 142.5, 136.9,
131.5, 130.9, 130.2, 128.9, 128.6, 126.9, 126.0, 125.5, 123.3, 122.4, 119.6, 107.8, 84.7, 74.4, 72.0,
27.4, 26.8; HRMS (ESI) m/z Calcd. for C3H,;NsNaO,S ([M+Na]*) 576.1676, Found 576.1683; Enantiomeric excess
was determined to be 98% (determined by HPLC using chiral AD-H column, hexane/2-propanol = 70/30, A = 254 nm,
30 °C, 0.4 mL/min, tuyjor = 15.6 min, tminor = 29.4 min).
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DAD1 A, Sig=254.4 Ref=360,100 (BXZ116121309.D)
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DADT A, 51g=254,4 ReT=360,100 (BXZVI6121310.0)
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Compound 3ac

Prepared according to the procedure within § h as white solid (107.6 mg, 93% yield, dr > 20:1). mp
153.2-155.6 °C; [a]® = -158.6 (c 0.88, CH,Cl,); 'H NMR (400 MHz, CDCL) § 8.33 (brs, 1H),
7.74 (d, ] = 8.2 Hz, 2H), 7.48 (d, J = 7.2 Hz, 2H), 7.34-7.23 (m, SH), 7.15 (t, ] = 7.3 Hz, 1H), 7.00
(t, ] = 7.8 Hz, 1H), 6.84 (d, ] = 7.4 Hz, 1H), 6.59 (d, ] = 7.9 Hz, 1H), 6.44 (t, ] = 7.6 Hz, 1H),
5.69-5.57 (m, 1H), 5.19 (d, J = 17.2 Hz, 1H), 5.08 (d, ] = 10.3 Hz, 1H), 4.63-4.49 (m, 1H), 3.66
(dd, J = 16.1, 6.0 Hz, 1H), 1.07 (s, 9H); 1*C NMR (101 MHz, CDCl;) § 182.9, 168.9, 168.8, 153.7,

147.5, 141.7, 137.0, 131.6, 130.7, 130.6, 130.1, 128.8, 128.5, 126.9, 125.8, 125.5, 123.4, 122.3, 119.4, 118.2, 108.5, 84.8,
74.2, 72.3, 42.9, 27.4; HRMS (ESI) m/z Calcd. for C3,H,0NsNaO,S ([M+Na]*) 602.1832, Found 602.1828; Enanti-
omeric excess was determined to be 93% (determined by HPLC using chiral AD-H column, hexane/2-propanol = 70/30,

A =254 nm, 30 °C, 0.8 mL/min, tmajor = 7.6 min, fminor = 15.0 min).
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mg, 90% yield, dr > 20:1). mp 197.5-199.9 °C; [a];,

S5

Prepared according to the procedure within 24 h as white solid (petroleum ether/EtOAc = 4:1, 97.0

-147.8 (¢ 0.60, CH,CL,); 'H NMR (400 MHz,



acetone ds) § 9.73 (s, 1H), 9.00 (brs, 1H), 7.83-7.73 (m, 2H), 7.59-7.52 (m, 2H), 7.47 -7.37 (m, 3H), 7.33 (t, ] = 7.3 Hz,
2H), 7.25 (t, ] = 7.4 Hz, 1H), 7.06 (td, ] = 7.8, 1.1 Hz, 1H), 6.81 (d, J = 3.0 Hz, 1H), 6.80 (d, ] = 2.8 Hz, 1H), 6.53-6.46
(m, 1H), 1.21 (s, 9H); °*C NMR (101 MHz, acetone d) § 182.8, 170.3, 168.6, 153.8, 147.7, 141.2, 137.5, 132.1, 130.7,
130.1, 128.9, 128.4, 126.8, 125.6, 125.3, 124.3, 121.6, 118.9, 109.9, 84.1, 74.4, 72.0, 26.78; HRMS (ESI) m/z Calcd. for
CoH,5NsNaO,S ([M+Na]*) 562.1519, Found 562.1521; Enantiomeric excess was determined to be 94% (determined by
HPLC using chiral AD-H column, hexane/2-propanol = 70/30, A = 254 nm, 30 °C, 0.7 mL/min, tmsjor = 7.6 min, tminor =

12.7 min).
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e [ |~ [ [T \
1 7.552 VB 0.5485 €821.73145 185.74532  57.3837
2 12.734 BB 0.6382 183.26932 3.40365 2.6163

Compound 3ae
Prepared according to the procedure within $ h as white solid (131.5 mg, 93% yield, dr > 20:1).

mp 172.8-176.0 °C; [a]® = -224.1 (¢ 0.72, CH,CL,); '"H NMR (400 MHz, CDCL) § 8.16 (s, 1H),
7.77 (d, ] = 8.0 Hz, 2H), 7.36-7.27 (m, 3H), 7.25-7.13 (m, 10H), 7.03-6.97 (m, 2H), 6.40 (d, J =
8.4 Hz, 1H), 5.25 (d, J = 15.2 Hz, 1H), 4.08 (d, J = 15.3 Hz, 1H), 1.19 (s, 9H); *C NMR (101
3:; MHz, CDCl;) § 182.7, 168.6, 168.5, 152.7, 147.5, 140.5, 136.8, 134.6, 133.5, 131.0, 130.5, 129.0,

128.9, 128.5, 128.2, 127.7, 126.7, 126.0, 125.2, 119.3, 115.5, 110.2, 85.4, 73.5, 71.8, 44.7, 27.6;

HRMS (ESI) m/z Calcd. for C3sH30BrNsNaO,S ([M+Na]*) 730.1094, Found 730.1101; Enantiomeric excess was de-
termined to be 88% (determined by HPLC using chiral AD-H column, hexane/2-propanol = 70/30, A = 254 nm, 30 °C,

0.7 mL/min, tmsjor = 8.4 min, tminer = 27.4 min).
DADT A, Sig=254 4 Ref=360,100 (EXZ\16121305.D)
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Peak RetTime Type Width Lrea Height Lrea

# [min] [min] [mAU*s] [mAU] %
el e e e
1 8.395 VB 0.9964 1.10370e4 163.74792 49.9046
2 25.206 MM 5.3677 1.10792e4 34.40055 50.0954
DAD1 A, Sig=254 4 Ref=360,100 (BXZ\16121314.D) -
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Peak RetTime Type Width LArea Height Area
# [min] [min] [MAT* 5] [mAU] %
e | ————] ——————— R | ———— [T ——
1 8.412 PB 0.9721 9907.38281 157.01772 94.0552
2 27.356 MM 2.8341 626.15513 3.68247 5.0448

ane/2-propanol = 70/30, A = 254 nm, 30 °C, 0.8 mL/min, tmyjor = 5.8 min, tminor = 17.5 min).

Prepared according to the procedure within S h as white solid (134.1 mg, 95% yield, dr > 20:1).
mp 173.4-177.1 °C; [a]® =-164.6 (c 0.72, CH,Cl,); 'H NMR (400 MHz, CDCl;) § 8.39 (s, 1H),
7.74 (d, J = 7.9 Hz, 2H), 7.35-7.28 (m, 3H), 7.22-7.12 (m, 10H), 6.68 (d, ] = 8.0 Hz, 1H), 6.66
(d,J = 1.4 Hz, 1H), 6.50 (dd, ] = 8.0, 1.3 Hz, 1H), 5.22 (d, ] = 15.4 Hz, 1H), 4.04 (d, J = 15.3 Hz,
1H), 1.17 (s, 9H); 3C NMR (101 MHz, CDCl;) § 182.8, 167.0, 168.5, 153.2, 147.5, 142.7, 136.9,
134.4, 131.4, 130.1, 129.0, 128.5, 128.2, 127.6, 127.0, 126.7, 126.0, 125.3, 124.5, 122.3, 119.3,
112.0, 85.4, 73.5, 72.1, 44.8, 27.6; HRMS (ESI) m/z Calcd. for C3H3BrNsNaO,S ([M+Na]*) 730.1094, Found
730.1085; Enantiomeric excess was determined to be 90% (determined by HPLC using chiral AD-H column, hex-

DADT A, Sig=254,4 Ref=360,100 (C\HPCHEM\\DATA\BXZ\16112201.D)
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] e [ R R |
1 6.106 PB 0.5524 £482.09521 184.286427 50.5492
2 17.466 MM 2.9675 ©341.23828 35.61535 49.4508
DAD1 A, Sig=254,4 Ref=360,100 (BEXZ\16121311.D)
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Peak EetTime Type Width Area Height Area
# [min] [min] [MAU* 5] [mAU] %
— - |———— | ——————— [ ———— S [ I
1 5.836 VB 0.5672 1.34150=4 363.10400 94.89740
2 17.484 MM 2.6991 710.13361 4.38492 5.0260

Compound 3ag
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Prepared according to the procedure within S h as white solid (117.5 mg, 91% yield, dr > 20:1).
mp 173.1-175.5 °C; [a]y =-191.3 (¢ 1.03, CH,CL); 'H NMR (400 MHz, CDCL;) § 7.77 (d, ] =
8.3 Hz, 2H), 7.32 (t, J = 7.8 Hz, 2H), 7.26-7.12 (m, 11H), 6.66-6.58 (m, 2H), 6.46 (dd, ] = 8.2,
3.8 Hz, 1H), 5.24 (d, J = 15.3 Hz, 1H), 4.06 (d, ] = 15.3 Hz, 1H), 1.16 (s, 9H); °F NMR (377
MHz, CDCl;) § -119.48; *C NMR (101 MHz, CDCl,) § 182.8, 168.9, 168.6, 158.3 (d, J = 244.9
Hz), 152.9, 147.5, 137.6, 136.9, 134.7, 131.3, 130.3, 128.9, 128.4, 128.1, 127.7, 126.9, 125.9,
125.0 (d, ] = 8.1 Hz), 119.3, 117.1 (d, J = 23.6 Hz), 113.9 (d, J = 25.8 Hz), 109.7 (d, J = 7.7 Hz), 85.3, 73.7, 71.9, 44.8,
27.5; HRMS (ESI) m/z Calcd. for C3sH30FNsNaO,S ([M+Na]*) 670.1895, Found 670.1886; Enantiomeric excess was
determined to be 91% (determined by HPLC using chiral AD-H column, hexane/2-propanol = 70/30, A = 254 nm, 30 °C,

0.7 mL/min, tmsjor = 7.6 min, tminer = 28.5 min).

DAD1 A, Sig=254.4 Ref=360,100 (BXZ\16121202.D) -
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Peak RetTime Type Width Area Height Area
¥ [min] [min] [MAU*s] [mAU] %
e [ [ [~ [ I
1 7.590 PB 0.9350 2.49422=4 408.14102 51.2478
2 25.714 MM 7.3689 2.37276=4 52.262Z14 48.752Z2
DAD1 A, Sig=254 4 Ref=360,100 (BXZ\16120211.D)
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Peak RetTime Type Width Area Height Area
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—— |- | ———— | ——————— [ | ———— [T —— I
1 7.550 PB 0.8501 2.7€379=4 502.17505 95,2932
2 28.547 MM 2.9422 1365.10156 7.73290 4.7068

Compound 3ah

Prepared according to the procedure within S h as white solid (123.0 mg, 92% yield, dr > 20:1).
mp 175.4-178.4°C; [a]% =-236.6 (c 1.13, CH,CL,); 'H NMR (400 MHz, CDCI;) § 8.40 (s, 1H),
7.77 (d, ] = 8.2 Hz, 2H), 7.32 (t, J = 7.8 Hz, 2H), 7.25-7.11 (m, 11H), 6.86 (d, ] = 7.3 Hz, 2H),
6.46 (d, J = 9.0 Hz, 1H), 5.23 (d, J = 15.3 Hz, 1H), 4.07 (4, J = 15.2 Hz, 1H), 1.16 (s, 9H); 13C
NMR (101 MHz, CDCl;) § 182.8, 168.6, 152.8, 147.5, 140.1, 136.8, 134.6, 131.1, 130.6, 130.4,
128.9, 128.9, 128.4, 128.2, 127.7, 126.8, 126.3, 126.0, 124.9, 119.3, 109.8, 85.4, 73.5, 71.9, 44.7,
27.6; HRMS (ESI) m/z Calcd. for C3H3CINsNaO,S ([M+Na]*) 686.1599, Found 686.1594; Enantiomeric excess was
determined to be 88% (determined by HPLC using chiral AD-H column, hexane/2-propanol = 70/30, A = 254 nm, 30 °C,

0.7 mL/min, tmsjor = 7.8 min, fminer = 26.0 min).
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DAD1 A, Sig=254.4 Ref=360,100 (BXZ2\16121301.D) -
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il e [-m= |-
1 7.965 VB 0.9301 1.53764e4 250.52432 50.9354
2 25.352 MM 5.6687 1.48117e4 43.54807 49.064¢6
DAD1 A, Sig=254,4 Ref=360,100 (BXZ\16121302.D) B
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T 7eama | 0.o443 2.06s54ed | 226.40100 93.7647

2 26.006 MM 3.1289 1373.56360 7.31649  6.2353
Compound 3ai
Prepared according to the procedure within S h as white solid (125.0 mg, 95% yield, dr > 20:1).
mp 168.4-170.9 °C; [a]® = -225.1 (¢ 1.20, CH,CL); 'H NMR (400 MHz, CDCl;) § 8.46 (s,
1H), 7.77 (4, J = 8.2 Hz, 2H), 7.30 (t, J = 7.6 Hz, 2H), 7.24-7.12 (m, 11H), 6.45 (d, ] = 12.3
Hz, 2H), 6.44 (s, 1H), 5.24 (d, J = 15.1 Hz, 1H), 4.02 (d, J = 15.2 Hz, 1H), 3.44 (s, 3H), 1.13
(s, 9H); *C NMR (101 MHz, CDCl;) § 183.2, 168.9, 155.4, 153.3, 147.5, 136.9, 135.1, 134.8,
131.5, 129.8, 128.9, 128.8, 128.3, 128.0, 127.8, 127.0, 125.9, 124.5, 119.4, 116.1, 111.6, 109.6,
84.9, 74.2, 72.2, 55.4, 44.7, 27.5; HRMS (ESI) m/z Calcd. for C3;H;3NsNaOsS ([M+Na]*) 682.2095, Found 682.2089;

Enantiomeric excess was determined to be 97% (determined by HPLC using chiral AD-H column, hexane/2-propanol =

OMe

70/30, A = 254 nm, 30 °C, 0.7 mL/min, tmsjor = 9.7 min, tminor = 79.4 min).

DAD1 A, Sig=254,4 Ref=360,100 (BXZ\16121203.D)
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1 10.121 BB 1.3082 1.31379=4 137.6%9460 50.6447
2 71.114 MM 19.2830 1.28034=4 11.06621 49.3553
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DAD1 A, Sig=254,4 Ref=360.100 (BXZ\16121204.D) -
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Prepared according to the procedure within S h as white solid (124.5 mg, 97% yield, dr > 20:1).
mp 167.1-170.4 °C; [a]? =-239.7 (¢ 1.20, CH,CL); '"H NMR (400 MHz, CDCI;) § 8.48 (s, 1H),
7.86-7.71 (m, 2H), 7.34-7.28 (m, 2H), 7.22-7.10 (m, 11H), 6.68 (d, J = 6.4 Hz, 1H), 6.67 (s, 1H),
6.42 (d,J=8.4Hz, 1H), 5.24 (d, ] = 15.3 Hz, 1H), 4.04 (d, ] = 15.3 Hz, 1H), 1.84 (s, 3H), 1.12 (s,
9H); 3C NMR (101 MHz, CDCL;) § 183.2, 169.1, 168.9, 153.3, 147.6, 139.0, 136.9, 135.1, 132.3,
131.5, 130.9, 129.8, 128.9, 128.8, 128.1, 127.9, 127.7, 126.9, 126.6, 125.8, 123.4, 119.4, 108.5,
84.8, 73.9, 72.2, 44.6, 27.5, 20.5; HRMS (ESI) m/z Calcd. for C;;H33NsNaO,S ([M+Na]*) 666.2145, Found 666.2130;

Enantiomeric excess was determined to be 96% (determined by HPLC using chiral AD-H column, hexane/2-propanol =

70/30, A = 254 nm, 30 °C, 0.7 mL/min, tmsjor = 7.4 min, tminer = 30.7 min).

DAD1 A, Sig=254 4 Ref=360,100 (BXZ\16121201.D)
mAUE _\,\’b"\
g
1 ~
300 f\
1 [
200 [ .
7 1
] | \ o &°
100 [ T
b \ P
] : \ &
o4 A \‘-1— ) v T
-7 T T T T T T
0 5 10 15 20 25 30 35 48 min|
Peak RetTime Type Width Area Height Area
3 [min] [min] [mAT*s=] [mAU] %
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1 7.340 MM 1.0008 2.17737=4 362.59%88 50.5307
2 26.740 MM 7.45917 2.13164d=4 47_.42223 49,4693
DAD1 A, Sig=254,4 Ref=360,100 (BXZ\16120209.D)
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1 7.444 FB 0.7674 1.44442=4 264 .92801 97.9894
2 30.7486 MM 2.7502 296.37943 1.7%613 2.0106

Compound 3ba

Prepared according to the procedure within S h as light yellow solid (122.1 mg, 95% yield, dr >
20:1). mp 170.6-173.3 °C; [a]y =-132.1 (¢ 1.10, CH,CL); ent-3ba was prepared according to the
procedure with quinine Q2 as the catalyst within 24 h (115.8 mg, 90% yield, dr > 20:1, 93% ee);
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mp 173.8-176.4 °C; [a]¥= +131.0 (c 0.46, CH,CL); '"H NMR (400 MHz, CDCl;) & 8.20 (s, 1H), 7.74 (d, ] = 8.2 Hz,
2H), 7.29 (t, ] = 7.9 Hz, 2H), 7.22-7.09 (m, 8H), 6.98-6.92 (m, 3H), 6.86 (d, ] = 7.4 Hz, 1H), 6.51 (d, J = 7.9 Hz, 1H),
6.46 (t, ] = 7.6 Hz, 1H), 5.23 (d, ] = 15.3 Hz, 1H), 4.07 (d, J = 15.2 Hz, 1H), 2.26 (s, 3H), 1.09 (s, 9H); *C NMR (101
MHz, CDCl;) & 183.0, 169.4, 168.4, 153.5, 147.6, 141.8, 140.4, 137.1, 134.9, 130.6, 129.1, 128.8, 128.7, 127.9, 127.7,
127.0, 125.7, 123.3, 122.4, 119.2, 108.7, 84.8, 74.2, 72.0, 44.6, 27.4, 21.4; HRMS (ESI) m/z Calcd. for Cs;H;;NsNaO,S
([M+Na]*) 666.214S, Found 666.2140; Enantiomeric excess was determined to be 95% (determined by HPLC using
chiral AD-H column, hexane/2-propanol = 70/30, X = 254 nm, 30 °C, 0.7 mL/min, tuajor = 9.3 min, miner = 33.5 min). For

ent-3ba, enantiomeric excess was determined to be 93% (determined by HPLC using chiral AD-H column, hex-

ane/2-propanol = 70/30, A = 254 nm, 30 °C, 0.7 mL/min, tmyjor = 30.8 min, tminor = 9.7 min).

DAD1 A, Sig=254“4-Re-f-=_3_56,1-D-l;.J (-BXZ-\16120901..-E-))
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1 9.648 PB 0.9911 €496.43359 94.60829 49,3659
2 31.898 MM 5.4808 €€63.33057 20.26255 50.6341
DADT A, Sig=253 4 Ref=360 100 (BXZ\I61200020)
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1 9.276 BB 1.0448 1.2322¢=4 168.22624 97.6336
2 33.492 MM 2.9375 298.66949 1.694¢0 2.3664
DADT A, Sig=254 4 Ref=360,100 (BXZ\17032001D)
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Prepared according to the procedure within S h as white solid (120.9 mg, 94% yield, dr > 20:1). mp
171.8-174.6 °C; [a]¥ =-179.8 (c 1.20, CH,CL,); 'H NMR (400 MHz, CDCl;) § 8.21 (s, 1H), 7.78
(d, ] = 8.3 Hz, 2H), 7.31 (t, J = 7.9 Hz, 2H), 7.22-7.12 (m, 7H), 7.07 (t, J = 7.7 Hz, 1H), 6.99 (d, ]
=7.5Hz, 1H), 6.92 (t, ] = 7.8 Hz, 1H), 6.85 (d, J = 7.5 Hz, 1H), 6.70 (s, 1H), 6.55 (d, ] = 7.9 Hz,



1H), 6.41 (t, ] = 7.7 Hz, 1H), 5.26 (d, J = 15.2 Hz, 1H), 4.06 (d, J = 15.1 Hz, 1H), 2.10 (s, 3H), 1.11 (s, 9H); *C NMR
(101 MHz, CDCL) § 183.1, 169.1, 168.7, 153.4, 147.6, 141.6, 137.9, 137.0, 135.0, 131.3, 130.7, 130.5, 128.9, 128.8,
128.3, 128.0, 127.5, 125.8, 125.5, 124.4, 123.3, 122.4, 119.3, 108.5, 84.8, 74.0, 72.1, 44.5, 27.4, 21.1; HRMS (ESI) m/z
Calcd. for C3;H33NsNaO,S ([M+Na]*) 666.2145, Found 666.2124; Enantiomeric excess was determined to be 95% (de-
termined by HPLC using chiral AD-H column, hexane/2-propanol = 70/30, A = 254 nm, 30 °C, 0.7 mL/min, tmajor = 8.3

min, tminor = 34.3 min).

DAD1 A, Sig=254,4 Ref=360,100 (BXZ2\16120904.D)
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1 8.534 FB 0.9102 8290.27637 138.53622 50.3593
2 30.11s MM 5.5473 8171.97363 24 .3535253 49.6407
DADT A, Sig=254,4 Re=360,100 (BXZ\16120905.D)
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Prepared according to the procedure within 24 h as white solid (60.1 mg, 47% yield, dr > 20:1 after
recrystallization by ether/hexane). mp 166.0-169.7 °C; [a]y = -270.7 (¢ 0.36, CH,Cl,); '"H NMR
(400 MHz, DMSO ds) § 10.32 (brs, 1H), 7.78 (d, J = 7.9 Hz, 2H), 7.58 (t, ] = 7.9 Hz, 2H), 7.48 (d,
J = 7.5 Hz, 1H), 7.34 (t, J = 7.3 Hz, 1H), 7.29 (d, ] = 7.4 Hz, 2H), 7.16 (t, ] = 7.4 Hz, 2H),
7.12-7.03 (m, 3H), 6.94 (t, ] = 7.7 Hz, 2H), 6.76 (d, ] = 7.5 Hz, 1H), 6.50 (d, ] = 7.4 Hz, 1H),
6.36-6.27 (m, 1H), 5.16 (d, ] = 14.8 Hz, 1H), 4.41 (d, J = 14.8 Hz, 1H), 1.15 (s, 3H), 1.11 (s, 9H);
13C NMR (101 MHz, DMSO ds) § 182.1, 169.3, 168.5, 152.1, 147.7, 141.6, 137.3, 136.2, 136.2, 131.3, 130.8, 130.4,
129.7, 129.1, 128.8, 128.4, 128.2, 126.2, 125.5, 124.2, 123.5, 122.5, 118.9, 109.7, 84.4, 72.8, 72.7, 44.1, 27.5, 19.5;
HRMS (ESI) m/z Calcd. for C3;H33NsNaO,S ([M+Na]*) 666.2145, Found 666.2128; Enantiomeric excess was deter-
mined to be 96% (determined by HPLC using chiral AD-H column, hexane/2-propanol = 70/30, A = 254 nm, 30 °C, 0.7

mL/min, tmajor = 7.0 min, fmino: = 67.5 min).
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DADT A, Sig=254,4 Ref=360,100 (BXZ\16T20006 D)
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Prepared according to the procedure within S h as white solid (116.5 mg, 90% yield, dr > 20:1). mp
168.1-170.9 °C; [a]* =-176.5 (c 1.10, CH,CL,); 'H NMR (400 MHz, CDCl;) § 8.52 (s, 1H), 7.73
(d, ] = 8.2 Hz, 2H), 7.33-7.11 (m, 10H), 6.97 (t, ] = 7.7 Hz, 1H), 6.89 (d, ] = 7.4 Hz, 1H), 6.83 (t,
J = 8.6 Hz, 2H), 6.58-6.48 (m, 2H), 5.24 (d, J = 15.2 Hz, 1H), 4.06 (d, J = 15.2 Hz, 1H), 1.11 (s,
9H); F NMR (377 MHz, CDCl;) § -109.72; *C NMR (101 MHz, CDCl,) & 183.2, 169.2, 168.7,
163.6 (d, J = 252.6 Hz), 152.4, 147.5, 141.5, 136.8, 134.9, 130.8, 129.3 (d, J = 8.5 Hz), 128.9,
128.8, 128.0, 127.8, 126.0, 125.6, 123.4, 122.6, 119.4, 115.5 (d, J = 22.1 Hz), 108.8, 85.0, 73.4, 72.1, 44.6, 27.4; HRMS
(ESI) m/z Calcd. for C3sH30FNsNaO,S ([M+Na]*) 670.1895, Found 670.1877; Enantiomeric excess was determined to

be 95% (determined by HPLC using chiral AD-H column, hexane/2-propanol = 70/30, A = 254 nm, 30 °C, 0.7 mL/min,
tmajor = 7'4 min) tminor = 21.3 min).
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2 18.269% BB 2.3542 9108.862012 45.48783 49.3738
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DAD1 A, Sig=254 4 Ref=360,100 (BXZ2\16120804.D)
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Prepared according to the procedure within 8 h as off-white solid (120.1 mg, 93% yield, dr > 20:1).
mp 115.1-117.3 °C; [a],)= -151.2 (¢ 0.49, CH,CL,); '"H NMR (400 MHz, CDCL;) & 8 8.67 (s, 1H),
7.84 (d, J = 7.9 Hz, 2H), 7.42 (t, J = 8.0 Hz, 2H), 7.25-7.12 (m, 7H), 6.98 (t, ] = 7.9 Hz, 1H), 6.89
(d, ] = 7.4 Hz, 1H), 6.82-6.65 (m, 4H), 6.37 (t, J = 7.5 Hz, 1H), 5.33 (d, J = 15.2 Hz, 1H), 4.16 (d,
J = 15.2 Hz, 1H), 1.20 (s, 9H); F NMR (377 MHz, CDCl;) § -111.03; *C NMR (101 MHz,
CDCl;) § 182.4, 168.8, 168.7, 159.0 (d, J = 253.6 Hz), 148.7, 147.7, 141.4, 136.9, 134.5, 131.3 (d, ]
= 8.1 Hz), 130.7, 129.7, 129.0, 128.7, 128.0, 127.9, 125.9, 124.2, 124.01, 123.7, 122.6, 119.7, 119.1, 115.7 (d, ] = 21.7
Hz), 108.78, 84.8, 73.2, 72.2, 44.7, 27.6; HRMS (ESI) m/z Calcd. for C3sH3FNsNaO,S ([M+Na]*) 670.1895, Found
670.1877; Enantiomeric excess was determined to be 95% (determined by HPLC using chiral AD-H column, hex-
ane/2-propanol = 70/30, A = 254 nm, 30 °C, 0.7 mL/min, tmyjor = 8.7 min, tminor = $3.2 min).
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1 8.703 PB 0.8929 1.72678e4 294.14673 95.6621
2 53.247 MM 7.6113 783.02258 1.71460 4.3379

Compound 3ga

Prepared according to the procedure within 24 h as white solid (125.1 mg, 95% yield, dr > 20:1).
mp 170.2-172.9 °C; [a]y = -119.3 (¢ 1.04, CH,CL); 'H NMR (400 MHz, CDCl;) § 8.23 (s, 1H),
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7.73 (d, J = 8.2 Hz, 2H), 7.37-7.28 (m, 4H), 7.21-7.08 (m, 6H), 6.97 (t, ] = 7.8 Hz, 1H), 6.86 (d, ] = 7.7 Hz, 1H), 6.72
(d,] = 8.8 Hz, 2H), 6.52 (t, ] = 7.1 Hz, 2H), 5.23 (d, ] = 15.3 Hz, 1H), 4.07 (d, J = 15.4 Hz, 1H), 3.77 (s, 3H), 1.08 (s,
9H); *C NMR (101 MHz, CDCL) § 183.0, 169.5, 168.1, 161.1, 153.4, 147.6, 141.9, 137.1, 134.9, 130.7, 128.8, 128.7,
127.9, 127.7, 125.7, 124.2, 123.3, 122.4, 119.3, 114.0, 108.8, 84.8, 74.4, 72.0, 55.5, 44.6, 27.4; HRMS (ESI) m/z Calcd.
for C3;H33NsNaOsS ([M+Na]*) 682.2095, Found 682.2073; Enantiomeric excess was determined to be 96% (deter-
mined by HPLC using chiral AD-H column, hexane/2-propanol = 70/30, A = 254 nm, 30 °C, 0.7 mL/min, najor = 10.5

min, tminor = 32.3 min).
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Prepared according to the procedure within S h as white solid (129.1 mg, 95% yield, dr > 20:1). mp
180.3-183.4 °C; [a]y= -64.8 (¢ 1.14, CH,CL); 'H NMR (400 MHz, CDCL;) § 8.36 (s, 1H),
7.83-7.68 (m, SH), 7.61 (d, ] = 8.7 Hz, 1H), 7.50-7.41 (m, 3H), 7.31 (t, J = 7.9 Hz, 2H), 7.25-7.11
(m, 6H), 6.83 (d,J=7.5Hz, 1H), 6.68 (t, ] = 7.7 Hz, 1H), 6.46 (d, ] = 7.9 Hz, 1H), 6.17 (t, ] = 7.6
Hz, 1H), 5.23 (d, J = 15.2 Hz, 1H), 4.06 (d, ] = 14.9 Hz, 1H), 1.04 (s, 9H); *C NMR (101 MHz,
CDClL;) § 183.2, 169.4, 168.1, 153.4, 147.6, 141.8, 137.1, 135.0, 133.7, 132.5, 130.6, 129.1, 128.9,
128.8, 128.7, 128.2, 128.0, 127.7, 127.5, 127.4, 126.6, 125.8, 125.6, 123.8, 123.0, 122.3, 119.2, 108.8, 84.8, 74.4, 72.1,
44.6, 27.4; HRMS (ESI) m/z Calcd. for C4H33NsNaO,S ([M+Na]*) 702.2145, Found 702.2135; Enantiomeric excess
was determined to be 96% (determined by HPLC using chiral AD-H column, hexane/2-propanol = 70/30, X = 254 nm,

30°C, 0.7 mL/min, tuzjor = 10.3 min, tminor = 31.5 min).
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DADT A, Sig=254,4 Rel=360,100 (BXZ\16120807 D)
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1 10.2€¢ BB 1.7044 4.17983=24 327.19830 97.9177
3.0006 B888.890093 4.93730 2.082:

2 31l.465 MM

Compound 3ia
Prepared according to the procedure within $ h as yellow solid (120.7 mg, 96% vyield, dr > 20:1).

> mp 181.3-183.0 °C; [a]¥= +10.88 (c 0.62, CH,CL); 'H NMR (400 MHz, DMSO ds) § 10.29 (s,
1H), 7.85 (d, ] = 4.6 Hz, 1H), 7.51-7.17 (m, 13H), 6.87 (d, J = 7.8 Hz, 1H), 6.81 (t, ] = 7.4 Hz,
1H), 6.71 (d, J = 7.3 Hz, 1H), 5.11 (d, J = 15.6 Hz, 1H), 4.50 (d, J = 15.3 Hz, 1H), 0.99 (s, 9H);
13C NMR (101 MHz, DMSO ds) § 182.2, 170.1, 166.6, 151.6, 147.7, 143.4, 136.9, 135.9, 133.8,
131.7, 131.5, 129.7, 129.1, 128.9, 128.3, 128.1, 126.6, 124.9, 122.7, 122.2, 119.3, 110.3, 84.5, 74.4,
71.8, 44.2, 27.4; HRMS (ESI) m/z Calcd. for C3,HNsNaO,S, ([M+Na]*) 658.1553, Found 658.1536; Enantiomeric
excess was determined to be 96% (determined by HPLC using chiral AD-H column, hexane/2-propanol = 70/30, A =

254 nm, 30 °C, 0.7 mL/min, tmsor = 13.0 min, tminor = 34.4 min).
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1 16.017 EB 1.5357 3466.48608 26.68300 51.4997
2 5.6329 3264.59009 9.65937 48.5003

36.601 MM
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DADT A, Sig=254,4 Ref=360,100 (BXZ\16120802D0)
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Prepared according to the procedure within S h as white solid (122.0 mg, 95% yield, dr > 20:1). mp
158.5-160.8 °C; [a]? = -115.0 (c 1.06, CH,CL); 'H NMR (400 MHz, acetone ds) § 8.76 (s, 1H),
7.64 (t, J = 8.2 Hz, 3H), 7.44 (t, ] = 7.7 Hz, 1H), 7.36 (t, ] = 7.4 Hz, 4H), 7.27-7.14 (m, 8H),
7.06-6.99 (m Hz, 3H), 5.28 (d, J = 15.6 Hz, 1H), 4.57 (d, J = 15.6 Hz, 1H), 3.56 (d, J = 17.2 Hz,
1H), 3.07 (d, J = 17.2 Hz, 1H), 1.26 (s, 9H); *C NMR (101 MHz, acetone ds) § 182.6, 169.1,

Ya 167.9, 156.5, 147.9, 142.8, 137.6, 135.6, 134.5, 131.5, 129.6, 128.8, 128.7, 128.2, 127.7, 127.6,
126.8, 125.3, 124.5, 124.2, 123.0, 118.4, 110.2, 84.0, 73.5, 72.1, 44.0, 35.8, 27.0; HRMS (ESI) m/z Calcd. for
C37H33NsNaO,S ([M+Na]*) 666.2145, Found 666.2137; Enantiomeric excess was determined to be 74% (determined
by HPLC using chiral AD-H column, hexane/2-propanol = 70/30, A = 254 nm, 30 °C, 0.7 mL/min, tmjor = 13.1 min, tminer

= 50.1 min).
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Compound 3ka

S

159.1-162.3 °C; [a]y =

S17

Prepared according to the procedure within S h as white solid (107.5 mg, 95% yield, dr = 13:1). mp
-91.9 (¢ 1.00, CH,CL,); 'H NMR (400 MHz, acetone ds) § 8.72 (s, 1H),



7.72 (d, ] = 8.2 Hz, 2H), 7.54 (d, ] = 7.4 Hz, 1H), 7.41 (t, ] = 8.0 Hz, 3H), 7.36 (d, ] = 6.7 Hz, 2H), 7.26-7.15 (m, SH),
6.99 (d, J = 7.8 Hz, 1H), 5.25 (d, J = 15.6 Hz, 1H), 4.56 (d, ] = 15.7 Hz, 1H), 1.73 (s, 3H), 1.24 (s, 9H); *C NMR (101
MHz, acetone ds) § 182.6, 169.1, 167.7, 155.0, 147.9, 142.7, 137.5, 135.6, 131.3, 128.8, 128.6, 127.6, 125.3, 124.3, 124.1,
122.9, 118.4, 101.0, 84.0, 73.2, 71.9, 44.0, 27.0, 15.3; HRMS (ESI) m/z Calcd. for CsHNsNaO,S ([M+Na]*)
590.1832, Found 5$90.1826; Enantiomeric excess was determined to be 52% (determined by HPLC using chiral AD-H
column, hexane/2-propanol = 70/30, A = 254 nm, 30 °C, 0.7 mL/min, tmjor = 9.3 min, tminor = 31.2 min).
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2 31.007 MM 3.5128 9485.11328  45.00229 49.9990
DADT A, Sig=254.4 Re=360,100 (BXZI6121104D)
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1 9.310 BV 1.0935 1.73789%=4 230.00601 76.2433
2 31.174 BB 2.2706 5414.95654 27.92067 23.7582
Gram scale synthesis of the product 3ba
0o o}
Ph. NBoc Ph | HN
N N~ "™, NBoc
N/ NCS Q5 (5 mol %)
+ i Sl A/
N DCM, rt
Bn
1b 2a 3ba

To a Schlenk tube equipped with a magnetic stir bar was charged with 4-isothiocyanato pyrazolone 1b (553 mg,
1.8 mmol, 1.0 equiv) and QS (53.7 mg, 0.09 mmol, 0.05 equiv), followed with DCM (18 mL). After stirred for §
min, isatin derivatived ketimine 2a (665 mg, 1.98 mmol, 1.1 equiv) was added in one portion. The reaction was
detected by TLC. After S h, the solvent was removed under vacuum, the residue was purified by column chromato-

graphy on silica gel (petroleum ether/EtOAc = 6:1) directly to give the product 3ba 1.16 g as light-yellow solid (yield
96%, ee 95%, dr > 20:1).

The procedure for the synthesis of compounds 4-10.

Synthesis of compound 4
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BnBr, K,CO3
—_—

acetone, rt

To a solution of 3ba (64.3 mg, 0.1 mmol, 1.0 equiv) in acetone (2.0 mL) was added K,COj; (16.6 mg, 0.12 mmol,

1.2 equiv) and benzyl bromide (20.5 mg, 0.12 mmol, 1.2 equiv) in sequence. The reaction mixture was stirred at rt for 1 h.
The solvent was evaporated, and then the crude mixture was purified by silica gel column chromatography
(EtOAc/petroleum ether = 1/6) to give 4 as white solid (66.8 mg, 91% yield). mp 173.7-176.0 °C; [a]; =-181.2 (c 0.2,
CH,CL); '"H NMR (400 MHz, CDCl;) § 7.87 (d, ] = 8.3 Hz, 2H), 7.53 (d, ] = 7.3 Hz, 2H), 7.39-7.28 (m, SH), 7.21-7.08
(m, 6H), 7.01 (d, ] = 8.0 Hz, 2H), 6.88 (t, ] = 7.7 Hz, 1H), 6.82 (d, ] = 8.0 Hz, 2H), 6.46 (d, ] = 7.7 Hz, 2H), 6.28 (t, ] =
7.6 Hz, 1H), 5.37 (d, J = 15.3 Hz, 1H), 4.59 (d, J = 13.6 Hz, 1H), 4.40 (d, ] = 13.7 Hz, 1H), 4.04 (d, ] = 15.8 Hz, 1H),
2.26 (s, 3H), 1.0 (s, 9H); *C NMR (101 MHz, CDCl;) § 170.7, 168.4, 155.9, 141.6, 139.7, 137.7, 136.6, 135.1, 130.1,
129.9, 129.3, 128.8, 128.7, 128.6, 127.8, 127.4, 127.3, 126.6, 125.2, 124.9, 124.5, 121.6, 119.0, 108.3, 75.0, 44.4, 37.2,
27.4, 21.4; HRMS (ESI) m/z Calcd. for C4H3oNsNaO,S ([M+Na]*) 756.2615, Found 756.2601; Enantiomeric excess
was determined to be 93% (determined by HPLC using chiral AD-H column, hexane/2-propanol = 70/30, X = 254 nm,

30°C, 0.7 mL/min, tuzjor = 10.4 min, tminor = 8.6 min).
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1 3.618 MM 0.5175 484 04263 15.5
2 10.368 MM 0.7294 1.3033%=4 287.81952
Synthesis of compound 5

Mel, K,CO3
—

acetone, rt
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To a solution of 3ba (64.3 mg, 0.1 mmol, 1.0 equiv) in acetone (2.0 mL) was added K,COj; (16.6 mg, 0.12 mmol,
1.2 equiv) and methyl iodide (17.0 mg, 0.12 mmol, 1.2 equiv) in sequence. The reaction mixture was stirred at rt for 1 h.
The solvent was evaporated, and then the crude mixture was purified by silica gel column chromatography
(EtOAc/petroleum ether = 1/6) to give $ as white solid (64.4 mg, 98% yield). mp 186.7-188.3 °C; [a]; =-202.0 (c 0.39,
CH,CL); '"H NMR (400 MHz, CDCL;) §7.85 (d, J = 7.7 Hz, 2H), 7.35 (t, J = 8.0 Hz, 2H), 7.22-7.08 (m, 8H), 6.98-6.85
(m, 3H), 6.55 (d, ] = 6.9 Hz, 1H), 6.48 (d, J = 7.8 Hz, 1H), 6.33 (t, ] = 7.5 Hz, 1H), 5.36 (d, J = 15.3 Hz, 1H), 4.06 (d, ]
= 14.6 Hz, 1H), 2.67 (s, 3H), 2.28 (s, 3H), 1.06 (s, 9H); *C NMR (101 MHz, CDCL;) § 170.8, 168.4, 155.9, 148.9,
141.7, 139.9, 137.6, 135.1, 130.3, 130.0, 128.8, 128.7, 127.8, 127.4, 126.6, 125.2, 124.9, 124.5, 121.6, 119.0, 108.5, 84.2,
83.5,75.3, 44.4, 27.4, 21.4, 15.8; HRMS (ESI) m/z Calcd. for C3sH3sNsNaO,S ([M+Na]*) 680.2302, Found 680.2306;
Enantiomeric excess was determined to be 93% (determined by HPLC using chiral AD-H column, hexane/2-propanol =

70/30, A = 254 nm, 30 °C, 0.7 mL/min, tmsjor = 8.4 min, tminer = 17.3 min).

DAD1 A, Sig=254 4 Ref=360,100 (BXZ\17021801.D) )
mAU
600
o
500 3
©
400 it
|
300 (" 0
[ 2
200 ‘I | ~
| -
100 I /\
a AN
0 - /L N — A S
e ; —————— 7
1] 5 10 15 20 36 min|
Peak RetTime Type Width Area Height Area
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439.67575 50.5018

2 17.595 BB 1.1936 1.29688e4 155.08041 49.4981
DAD1 A, Sig=254.4 Ref=360,100 (BXZ\17021802.D)
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Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 8.351 MM 0.4742 2.02627e4 712.15131 56.5978
2 17.278 MM 0.7481 713.65887 11.27620 3.4022

Synthesis of compound 6

85% mCPBA
—_—
CHCl3, 0°C

To a solution of 5 (65.8 mg, 0.1 mmol, 1.0 equiv) in CHCl; (2.0 mL) was added 85% mCPBA (21.3 mg, 0.105
mmol, 1.05 equiv) at 0 °C. The reaction mixture was stirred at 0 °C for 1 h. And then the mixture was diluted with DCM
(10 mL) and quenched with saturated NaHCOj; aqueous (S mL). The organic phase was separated and washed with sa-
turated NaHCO; aqueous and brine, dried over Na,SO,, concentrated. The crude mixture was purified by silica gel col-
umn chromatography (EtOAc/petroleum ether = 1/2) to give 6 as white solid (61.2 mg, 91% yield, dr > 20:1). mp
121.0-123.4 °C; [a]y = -198.2 (¢ 0.49, CH,CL); ent-6 (60.6 mg, 90% yield, dr > 20:1, 93% ee); mp 125.3-128.5 °C;
[a]¥= +190.6 (c 0.36, CH,Cl,); '"H NMR (400 MHz, CDCL,) & 7.82 (d, J = 7.8 Hz, 2H), 7.38 (t, J = 8.0 Hz, 2H),
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7.23-7.16 (m, 6H), 7.12 (d, ] = 8.0 Hz, 2H), 6.93 (t, ] = 7.7 Hz, 1H), 6.87 (d, ] = 8.0 Hz, 2H), 6.71 (d, ] = 7.3 Hz, 1H),
6.52 (d, J = 7.8 Hz, 1H), 6.35 (t, ] = 7.6 Hz, 1H), 5.37 (d, ] = 15.3 Hz, 1H), 4.07 (d, J = 15.3 Hz, 1H), 3.40 (s, 3H), 2.24
(s, 3H), 1.07 (s, 9H); 3C NMR (101 MHz, CDCL) § 174.8, 169.4, 166.2, 155.1, 141.0, 140.1, 137.2, 134.8, 130.7, 129.5,
128.9, 128.8, 128.8, 128.0, 127.6, 127.3, 126.8, 125.7, 124.8, 123.1, 122.1, 119.4, 108.6, 85.7, 83.5, 76.2, 44.4, 42.7, 27.3,
21.4; HRMS (ESI) m/z Calcd. for C3sH3sNsNaOsS ([M+Na]*) 696.2251, Found 696.2272; Enantiomeric excess was
determined to be 95% (determined by HPLC using chiral OD-H column, hexane/2-propanol = 90/10, A = 254 nm, 30 °C,
0.7 mL/min, tmsor = 18.4 min, tminor = 23.5 min). For ent-6, enantiomeric excess was determined to be 93% (determined

by HPLC using chiral OD-H column, hexane/2-propanol = 90/10, X = 254 nm, 30 °C, 0.7 mL/min, #n.jor = 23.1 min, tminor

=19.6 min).
DAD1 A, Sig=254 4 Ref=360,100 (BXZ\17021812.0) -
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R — [———— ] ——————— [ [ — \
1 19.868 BV 1.3115 1.20121=4 127.45619 51.6857
2 23.574 MM 2.2351 1.12285e4 83.72758 48.3143
DADT A, Sig=254,4 Ref=360,100 (BXZ\17021813.0)
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2 23.506 MM 2.1898 2299.07349 17.455867 2.2273
DADT A, Sig=254.4 Rel=360,100 (BX2\17042702.0)
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1 1%.587 BB 0.9678 372.63620
2 23.143 MM 1.9437 1.05808=4

Synthesis of compound 7

S21



85% mCPBA
CHCl3, 0°C

To a solution of § (65.8 mg, 0.1 mmol, 1.0 equiv) in CHCI; (2.0 mL) was added 85% mCPBA (42.6 mg, 0.21 mmol,
2.1 equiv.) at 0 °C. The reaction mixture was stirred at 0 °C for 1 h. And then the mixture was diluted with DCM (10 mL)
and quenched with saturated NaHCO; aqueous (S mL). The organic phase was separated and washed with saturated
NaHCO; aqueous and brine, dried over Na,SO,, concentrated. The crude mixture was purified by silica gel column
chromatography (EtOAc/petroleum ether = 1/2) to give 7 as white solid (58.9 mg, 94% yield). mp 159.3-162.3 °C; [a]}
=-176.2 (¢ 0.30, CH,CL,); 'H NMR (400 MHz, CDCl;) § 7.79 (d, J = 8.2 Hz, 2H), 7.36 (t, ] = 7.8 Hz, 2H), 7.22-7.09
(m, 8H), 6.92 (d, ] = 8.0 Hz, 4H), 6.51 (d, J = 8.0 Hz, 1H), 6.44 (t, J = 7.7 Hz, 1H), 6.25 (s, 1H), 5.30 (d, J = 15.2 Hz,
1H), 4.10 (d, J = 15.3 Hz, 1H), 2.27 (s, 3H), 1.12 (s, 9H); 3C NMR (101 MHz, CDCL;) § 169.9, 169.6, 155.7, 154.0,
147.5,141.9, 140.2, 137.2, 135.0, 130.3, 129.0, 128.9, 128.7, 127.9, 127.6, 126.7, 125.6, 125.6, 124.0, 122.3, 119.1, 108.5,
84.1, 69.9, 68.4, 44.6,27.5,21.4; HRMS (ESI) m/z Calcd. for C3;H33NsNaOs ([M+Na]*) 650.2374, Found 650.2377.

Synthesis of compound 8

NH,4OH, TBHP
MeOH, rt

To a solution of 3ba (64.3 mg, 0.1 mmol, 1.0 equiv) in MeOH (1.5 mL) was added 30% ammonium hydroxide (0.5
ml) and 60% tert-butyl hydroperoxide (69 mg, 0.5 mmol, 5.0 equiv), the resulting mixture was stirred at rt overnight.
And then the mixture was diluted with DCM (10 mL) and water (5 mL), extracted with DCM (10 mL X 2). The organic
phase was washed with brine, dried over Na,SO,4, concentrated. The crude mixture was purified by silica gel column
chromatography (EtOAc/petroleum ether = 1/2) to give 8 as white solid (59.5 mg, 95% yield). mp 176.1-178.9 °C; [a]y
= -169.0 (c 0.40, CH,CL,); 'H NMR (400 MHz, CDCl;) § 7.86 (d, J = 7.9 Hz, 2H), 7.34 (dd, J = 16.4, 7.9 Hz, 4H),
7.21-7.09 (m, 6H), 6.94-6.87 (m, 3H), 6.75 (brs, 1H), 6.59 (d, J = 7.0 Hz, 1H), 6.46 (d, J = 7.9 Hz, 1H), 6.33 (t, J = 7.5
Hz, 1H), 5.39 (d, J = 15.4 Hz, 1H), 4.03 (d, ] = 15.3 Hz, 1H), 2.27 (s, 3H), 1.03 (s, 9H); *C NMR (101 MHz, CDCL;) §
171.3,170.6, 158.7, 156.9, 150.4, 141.8, 139.5, 137.9, 135.1, 130.5, 129.7, 128.7, 128.7, 127.7, 127.4, 126.8, 125.0, 124.9,
121.5, 119.0, 108.3, 84.1, 80.2, 73.9, 44.4, 27.4, 21.4; HRMS (ESI) m/z Calcd. For CyH;sNeO4 ([M+H]*) 627.2714,
Found 627.2711; Enantiomeric excess was determined to be 95% (determined by HPLC using chiral OD-H column,
hexane/2-propanol = 70/30, A = 254 nm, 30 °C, 0.7 mL/min, tmajor = 8.1 min, tminor = 13.8 min).
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DAD1 A, Sig=254.4 Ref=360,100 (BXZ\17021702D)
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1 8.053 VB 0.5541 2.95720=4
2 13.808 MM 1.4345 738.42981
Synthesis of compound 9

PhB(OH),, CuTC
Pd(PPh3)s
ERLEL

THF, 50 °C

To a solution of 3ba (64.3 mg, 0.1 mmol, 1.0 equiv) and phenylboronic acid (24.3 mg, 0.2 mmol, 2.0 equiv) in an-
hydrous THF (2.0 mL) was added copper(I) thiophene-2-carboxylate (57.0 mg, 0.3 mmol, 3.0 equiv) and Pd(PPh,),
(11.5 mg, 0.01 mmol, 0.1 equiv) in sequence, under argon. The resulting mixture was heated at S0 °C for 6 h. After
cooling to rt, DCM (10 mL) and water (S mL) were added to the mixture, extracted with DCM (10 mL X 2). The organ-
ic phase was washed with saturated NaHCO; aqueous and brine, dried over Na,SO,, concentrated. The crude mixture
was purified by silica gel column chromatography (EtOAc/petroleum ether = 1/6) to give 9 as white solid (35.8 mg, 52%
yield). mp 109.1-112.3 °C; [a]* = -159.0 (¢ 0.30, CH,CL); 'H NMR (400 MHz, CDCL) § 7.87 (d, J = 7.8 Hz, 2H),
7.83-7.76 (m, 2H), 7.57-7.48 (m, 3H), 7.40-7.36 (m, 2H), 7.25-7.15 (m, 8H), 6.96-6.88 (m, 3H), 6.72 (d, J = 7.0 Hz,
1H), 6.51 (d, J = 7.9 Hz, 1H), 6.37 (t, ] = 7.4 Hz, 1H), 5.36 (d, ] = 15.4 Hz, 1H), 4.22 (d, ] = 15.3 Hz, 1H), 2.27 (s, 3H),
1.06 (s, 9H); 3C NMR (101 MHz, CDCL) § 170.6, 167.8, 166.3, 155.9, 148.0, 141.5, 139.8, 137.6, 135.2, 130.8, 130.2,
130.0, 128.8, 128.7, 128.0, 127.8, 127.4, 126.7, 125.3, 124.8, 124.6, 121.7, 119.2, 108.7, 83.7, 83.1, 75.1, 44.5, 27.4, 21.4;
HRMS (ESI) m/z Calcd. for C4;3H3sNsO4 ([M+H]*) 688.2918, Found 688.2903; Enantiomeric excess was determined to
be 96% (determined by HPLC using chiral AD-H column, hexane/2-propanol = 90/10, A = 254 nm, 30 °C, 0.7 mL/min,

tmajor =17.5 min) tminor = 54.9 min).

DAD1 A, Sig=254,4 Ref=360,100 (BXZ\17022007.D)
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DADT A, Sig=25%,4 Ref=360,100 (BXZ\17022008.0)
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To a solution of 3ba (64.3 mg, 0.1 mmol, 1.0 equiv) in MeOH (2.0 mL) was added sodium borohydride (3.8 mg,
0.1 mmol, 1.0 equiv) at °0 C. After 10 min, the solvent was removed under vacuum, the residue was purified by silica gel
column chromatography (EtOAc/petroleum ether = 1/6) to give 10 as light yellow solid (61.4 mg, 95% yield, >20:1 dr).
Decomposed at 165 °C; [a]y = -264.2 (¢ 0.54, CH,CL); 'H NMR (400 MHz, CDCl;) § 8.44 (s, 1H), 7.52 (d, ] = 7.7 Hz,
2H), 7.45 (d, ] = 6.8 Hz, 2H), 7.41-7.26 (m, 6H), 7.08-7.00 (m, 3H), 6.94-6.84 (m, 3H), 6.79 (d, ] = 7.4 Hz, 1H), 6.50
(d,] = 7.8 Hz, 1H), 6.34 (t, ] = 7.5 Hz, 1H), 5.45 (d, ] = 15.4 Hz, 1H), 5.43 (d, ] = 12.0 Hz, 1H), 423 (d, ] = 15.4 Hz,
1H), 2.24 (s, 3H), 1.18 (s, 9H); *C NMR (101 MHz, CDCL) § 182.2, 174.7, 147.7, 147.2, 145.3, 141.3, 138.6, 134.4,
130.4, 130.2, 129.0, 128.9, 128.8, 128.1, 127.6, 126.2, 125.2, 124.5, 123.0, 122.6, 117.8, 109.0, 97.6, 85.1, 73.3, 45.2, 27.6,
21.3; HRMS (ESI) m/z Calcd. for C3;H3sNsNaO,S ([M+Na]*) 668.2302, Found 668.2283; Enantiomeric excess was
determined to be 95% (determined by HPLC using chiral OD-H column, hexane/2-propanol = 90/10, A = 254 nm, 30 °C,
0.7 mL/min, tmsjor = 18.7 min, tminor = 31.4 min).
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DADT A, Sig=754,4 Ref=360,100 (BXZ\I7022003.0)
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X-ray structure of 3af X-ray structure of ent-6

5.Evaluation of the inhibitory activity to hCE1
Chemicals and reagents

Bis-p-nitrophenyl phosphate (BNPP) and bavachininwere were purchased from TCI (Tokyo, Japan).
D-Luciferin methyl ester (DME) was synthesized by Dr. Liwei Zou from Shanghai University of Traditional Chi-
nese Medicine and used as a specific probe substrate for hCE1 in human liver preparations.’*) Luciferin detection
reagent (LDR) was obtained from Promega Biotech (Madison, USA). The pooled human liver microsomes (HLM)
from S0 donors were obtained from RILD Co. Ltd. (Shanghai, China), as the enzyme source for human carbox-
ylesterasesl (hCE1) inhibition assays. The stock solutions of all compounds were dissolved by LC grade DMSO
(Tedia, USA). Phosphate saline buffer (100 mM, pH 6.5) was prepared by using Millipore water and stored at 4 °C
until use. LC grade acetonitrile (Tedia, USA) was used to stop all incubations in this study.

General procedure for inhibition assays of hCE1-mediated DME hydrolysis

The inhibitory effects against human carboxylesterasel (hCE1) were investigated using D-Luciferin methyl
ester (DME) as the probe substrate, while Bis-p-nitrophenyl phosphate (BNPP) and bavachinin were used as posi-
tive control.3! In brief, the incubation mixture with a total volume of 100 yL mL was consisted of PBS (pH 6.5),
HLM (10 pg/mL, final concentration), and each inhibitor. After 10 min pre-incubation at 37 °C, the reaction was
started by the addition of DME (3 yM, near the Km value of DME in HLM, final concentration), with the final
concentration of DMSO at 1% (v/v, without loss of the catalytic activity). After incubation at 37 °C for 10 min in a
shaking bath, LDR (equal volume of incubation mixture, SO yL) was added to terminate the reaction. The mixture

was then taken for luminescence measurements by a Synergy H1 Multi-Mode Reader (Biotek, USA). The lumines-
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cent product of D-Luciferin (the hydrolytic metabolite of DME) was quantified with the excitation wavelength of

600 nm, while the emission wavelength was 662 nm. The gain value was set at 60. The residual activities of hCE1

were calculated with the following formula: the residual activity (%) = (the florescence intensity in the presence of

inhibitor)/the florescence intensity in negative control (without any inhibitor) X 100%. All assays were conducted

in triplicate, and the data were shown as mean * SD.

6. Table S-1 and Figure S-1

Table S-1. The Preliminary Evaluation of the Activity to InhibithCE1*

entry compound ICs (M) entry compound
1 3aa >100 6 r-3ia
2 r-3aa >100 7 3ba
3 3ad >100 8 r-3ba
4 r-3ad >100 9" Bavachinin
5 3ia >100 10° BNPP

ICso (uM)
>100
>100

52.62 + 6.40
3.42+0.81
0.035 £ 0.003

3All data presented are averages of at least three separate experiments. "Bavachinin, a positive inhibitor against hCE1. °Bis-p-nitrophenyl phosphate

(BNPP), a positive inhibitor against hCE1.

i=]
[=]

residual activity (%)
o
o
¥ ?
g =
~ —0
o
1 /z
., |
{/
N\
o—
o o
e}
I
o
S
:
Q\U ge)
>
2o
4
S

Ba
¥ ent-6 Bavachinin BNPP

0 20 40 60 80
ent-6 (uM)

Figure S-1. The Inhibition Curve of ent-6 and the Structures of Positive Inhibitors.
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8.NMR spectra for compounds
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