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1. General Information

All reactions were carried out in oven-dried reaction vessel unless otherwise noted and solvents
were dried according to established procedures. Reactions were monitored by thin layer
chromatography (TLC). Purification of reaction product was carried out by flash chromatography
using Qing Dao Sea Chemical Reagent silica gel (200-300 mesh). 'H, *C and '"F NMR spectra
were recorded on Bruker 400 MHz spectrometer in CDCl; unless otherwise noted. Chemical shifts
in 'H NMR spectra are reported in parts per million (ppm, 8) downfield from the internal standard
Me,Si (TMS, & = 0 ppm). Chemical shifts in 13C NMR spectra are reported relative to the central
line of the chloroform signal (6 = 77.0 ppm). Data are presented as follows: chemical shift,
integration, multiplicity (br = broad, s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet,
cm = complex multiplet) and coupling constant in Hertz (Hz). HPLC analyses were conducted on
an Agilent instrument using a Daicel Chiralpak IA-H column. High resolution mass spectra were
obtained with a Shimadzu LCMS-IT-TOF mass spectrometer.

2. Synthetic transformation of the spirocyclic products

General Procedure for the Asymmetric Synthesis of Compound 3a-3p

Fac NCS
/
QN , e V (10 mol%) CHaCl_ R,
1 ) ) 5
Z~N N Et3N (0.1 mol%), r.t.
R, R,
1 2

To a solution of 3-isothiocyanato-1-methylindolin-2-one 2a (22.5mg, 0.lmmol) and catalyst V
(6.31mg, 0.0lmmol, 10mol%) in CHCl; (I mL) was added (E)-tert-butyl 2-oxo0-3-(2,2,2-
trifluoroethyl-idene)indoline-1-carboxylate 1a (31.3 mg, 0.1 mmol) and Et;N (0.0001mmol,
13.8uL). The mixture was stirred at room temperature until the reaction was completed (monitored
by TLC analysis). The crude product was purified directly by flash column chromatography on
silica gel (petroleum ether/ ethyl acetate = 5:1) to give the desired product 3a.

Compound 3a. White solid, 92% yield, >20:1 dr, >99% ee, [a];y = —58.76 (c=0.21, CH;0H),

Mp.168.8-170.1°C; 'H NMR (400 MHz, CDCl3) & 8.35 (d, J= 7.7 Hz, 1H), 8.31 (s, IH), 7.93 (d, J
= 8.2 Hz, 1H), 7.64 (d, J= 7.4 Hz, 1H), 7.42 (q, /= 7.8 Hz, 2H), 7.29 — 7.23 (m, 1H), 7.19 (t, J =
7.6 Hz, 1H), 6.90 (d, J = 7.8 Hz, 1H), 4.48 (q, J = 9.1 Hz, 1H), 3.26 (s, 3H), 1.65 (s, 9H); 3C
NMR (100 MHz, CDCl5) 6 200.9, 173.3, 171.9, 148.6, 143.3, 140.8, 131.9, 130.3, 127.9, 126.0,
125.4,124.8, 124.5, 124.4, 123.2 (q, Jcr = 279.8 Hz), 115.2, 109.3, 85.4, 69.1, 68.0, 58.5 (q, Jcr=
28.8 Hz), 28.2, 27.3; 'F NMR (376 MHz, CDCls) 8 -62.84. HRMS (ESI):m/z [M+Na]" calcd. for
[CasHooF3N3NaO4ST™: 540.1175, found: 540.1172; The enantiomeric excess was determined by
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HPLC with a Chiralpak IA-H column (hexane/i-propanol =90/10, flow rate 1.0 mL-min!, A = 254

nm): fmajor = 9.1MinN, Zminer = 12.3 min.

Compound 3b. White solid, 93% yield, >20:1 dr, 96% ee, [a]i)o= -37.67(c=0.21,CH;0H),

Mp.172.6-173.4°C; '"H NMR (400 MHz, CDC]l5) 6 8.30 (s, 1H), 8.22 (d, J= 8.4 Hz, 1H), 7.92 (dd,
J=9.0,4.6 Hz, 1H), 7.62 (d, J = 7.5 Hz, 1H), 7.44 (t, J = 7.8 Hz, 1H), 7.19 (t, J = 7.6 Hz, 1H),
7.11 (td, J = 8.8, 2.6 Hz, 1H), 6.91 (d, /= 7.8 Hz, 1H), 4.47 (q, /= 9.1 Hz, 1H), 3.28 (s, 3H), 1.64
(s, 9H); 3C NMR (100 MHz, CDCl3) § 200.1, 172.9, 171.9, 161.4, 159.0, 148.5, 143.4, 136.9,
132.0, 126.4 (d, Jcr = 9.7 Hz), 125.5, 124.4 (d, Jor = 6.3 Hz), 123.1 (q, J = 276.2 Hz), 117.1 (d,
Jer=123.2 Hz), 116.5 (d, Jcr = 7.9 Hz), 115.6 (d, Jor = 26.3 Hz), 109.4, 85.6, 69.1, 67.9, 58.2 (q,
Jor = 29.2 Hz), 28.2, 27.3; F NMR (376 MHz, CDCl;) 8 -62.78, -115.84. HRMS (ESI):m/z
[M+Na]* calcd. for [CysH, F4N3NaO,4S]*: 558.1081, found: 558.1069; The enantiomeric excess
was determined by HPLC with a Chiralpak IA-H column (hexane/i-PrOH=90/10, 1.0 mL-min-!,

254 nm): tmgjor=8.1min, tyine=9.4 min.

Compound 3c. White solid, 91% yield, >20:1 dr, 95% ee [a]}y = -48.17(c=0.23,CH;0H),

Mp.160.3-161.6°C; 'H NMR (400 MHz, CDCl3) & 8.45 (s, 1H), 8.30 (s, 1H), 7.90 (d, J = 8.8 Hz,
1H), 7.62 (d, J= 7.5 Hz, 1H), 7.44 (t, /= 7.8 Hz, 1H), 7.38 (dd, J = 8.8, 2.2 Hz, 1H), 7.20 (t, J =
7.6 Hz, 1H), 6.91 (d, J = 7.9 Hz, 1H), 4.46 (q, J = 9.0 Hz, 1H), 3.29 (s, 3H), 1.64 (s, 9H); 3C
NMR (100 MHz, CDCl5) 6 199.9, 172.7, 171.7, 148.4, 143.4, 139.4, 132.0, 130.8, 130.4, 128.2,
126.4, 125.6, 124.4, 124.4, 123.0 (q, Jcr = 289.6 Hz), 116.4, 109.4, 85.8, 69.0, 67.8, 58.2 (q, Jor =
28.9 Hz), 28.1, 27.3; 9F NMR (376 MHz, CDCl;) 8 -62.76. HRMS (ESI): m/z [M+Na]* calcd. for
[CysH, CIF3N3NaO4S]t :574.086, found:574.0771. The enantiomeric excess was determined by
HPLC with Chiralpak IA-H column (hexane/i-PrOH=90/10, 1.0 mL-min"!, 254 nm): t;,jo=8.2min,

tmino=0.6 min.

Compound 3d. White solid, 84% yield, >20:1 dr, >99% ee [a]s = -17.00(c=0.30,CH,CL),

Mp.177.6-179.2°C; 'TH NMR (400 MHz, CDCls) & 8.59 (s, 1H), 8.25 (s, 1H), 7.84 (d, /= 8.8 Hz,
1H), 7.62 (d, J= 7.3 Hz, 1H), 7.54 (dd, J= 8.8, 2.1 Hz, 1H), 7.44 (td, /= 7.8, 0.8 Hz, 1H), 7.21 (t,
J=17.5Hz, 1H), 6.91 (d, J= 7.8 Hz, 1H), 4.46 (q, J= 9.1 Hz, 1H), 3.29 (s, 3H), 1.64 (s, 9H); 3C
NMR (100 MHz, CDCl5) 6 199.9, 172.6, 171.7, 148.4, 143.4, 139.9, 133.3, 132.0, 131.0, 126.6,
125.6, 124.4, 124.4, 123.0 (q, Jcr = 284.4 Hz), 118.3, 116.8, 109.4, 85.8, 69.0, 67.6, 58.3 (q, Jcr =
28.9 Hz), 28.2, 27.3; '%F NMR (376 MHz, CDCls) 6 -62.76. HRMS (ESI):m/z [M+Na]" calcd. for
[CysH,1BrF;N3NaO,S]™: 618.0280, found: 618.0273; The enantiomeric excess was determined by
HPLC with a Chiralpak IA-H column (hexane/i-PrOH=90/10, 1.0 mL-min’!, 254 nm):

tmajor=10. 11’1’1iIl, tminor:6'9 min.

Compound 3e. White solid, 90% yield, >20:1 dr, 98% ee [a]} = -17.53(c=0.19,CH,CL,),

Mp.176.2-178.1°C; 'H NMR (400 MHz, CDCls) § 8.43 (s, 1H), 8.17 (s, 1H), 7.79 (d, J = 8.3 Hz,
1H), 7.64 (d, J = 7.4 Hz, 1H), 7.42 (t, J = 7.5 Hz, 1H), 7.23 - 7.15 (m, 2H), 6.88 (d, J = 7.8 Hz,
1H), 4.47 (q, J = 9.2 Hz, 1H), 3.26 (s, 3H), 2.41 (s, 3H), 1.64 (s, 9H); '3C NMR (100 MHz, CDCl;)
§201.0, 173.5, 171.7, 148.6, 143.3, 138.3, 135.0, 131.8, 130.8, 128.4, 126.0, 124.6, 124.4, 124.4,
123.2 (q, Jop = 279.3 Hz), 114.9, 109.3, 85.2, 69.1, 68.1, 58.5 (q, Jor = 28.8 Hz), 28.2, 27.2, 21.5;
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19F NMR (376 MHz, CDCl;) § -62.76. HRMS (ESI):m/z [M+Na]* calcd. for [CosH,4F3N3NaO,S]*:
554.1332, found: 554.1321; The enantiomeric excess was determined by HPLC with a Chiralpak
IA-H column (hexane/i-PrOH=90/10, 1.0 mL-min"!, 254 nm): tyjo=8.8min, tyine=7.9 min.

Compound 3f. White solid, 86% yield, >20:1 dr, 81% ee, [a]f)o= +12.89(c=0.19,CH;0H),

Mp.268.1-270.0°C; '"H NMR (400 MHz, CDCl;) 6 8.56 (d, J= 7.6 Hz, 1H), 8.29 (s, 1H), 7.79 (d, J
= 8.1 Hz, 1H), 7.40 (dt, J = 16.2, 8.0 Hz, 2H), 7.25 (d, /= 7.9 Hz, 1H), 7.18 (t, J = 7.6 Hz, 1H),
6.91 (d, /= 7.8 Hz, 1H), 4.91 (q, J = 9.1 Hz, 1H), 3.27 (s, 3H), 1.65 (s, 9H); 3C NMR (100 MHz,
CDCl;) 6 197.2, 173.6, 168.9, 148.1, 143.6, 142.2, 131.5, 131.5, 131.3, 129.9, 126.5, 124.2, 123.7,
123.2 (q, Jer = 279.7 Hz), 123.2, 113.7, 108.9, 85.9, 69.3, 67.2, 54.1 (q, Jcr = 28.9 Hz), 28.1,
27.3; YF NMR (376 MHz, CDCl;) & -62.95. HRMS (ESI).m/z [M+Na]* caled. for
[CysH, CIF3N3NaO4S]*: 574.0786, found: 574.0771; The enantiomeric excess was determined by
HPLC with a Chiralpak IA-H column (hexane/i-PrOH=90/10, 1.0 mL-min’!, 254 nm):

tmajor=13.9min, tminor=20.4 min.

Compound 3g. White solid, 90% yield, >20:1 dr, >99% ee, [a]i)o= +38.62(c=0.24,CH,Cl,)

Mp.276.2-278.1°C; 'H NMR (400 MHz, CDCl3) 6 8.59 (d, J= 7.7 Hz, 1H), 8.35 (s, 1H), 7.83 (d, J
=8.2 Hz, 1H), 7.41 (t, J=8.2 Hz, 2H), 7.29 (t, /= 8.2 Hz, 1H), 7.17 (t, /= 7.7 Hz, 1H), 6.90 (d, J
=7.8 Hz, 1H), 4.94 (q, J= 9.1 Hz, 1H), 3.24 (s, 3H), 1.64 (s, 9H); 3C NMR (100 MHz, CDCI;) §
197.1, 173.7, 169.0, 148.0, 143.5, 142.5, 131.7, 131.5, 130.0, 129.9, 124.8, 124.2, 123.2, 123.2 (q,
Jer = 279.6 Hz), 119.9, 114.1, 108.9, 85.9, 69.4, 68.0, 54.4 (q, Jcr = 28.9 Hz), 28.1, 27.3; F
NMR (376 MHz, CDCl;) 8 -63.05. HRMS (ESI):m/z [M+Na]* calcd. for [C;5H;BrF;N3NaO,S]*:
618.0280, found: 618.0275; The enantiomeric excess was determined by HPLC with a Chiralpak
IA-H column (hexane/i-PrOH=90/10, 1.0 mL-min!, 254 nm): tsjor=11.0min, tyine=19.9 min.

Compound 3h. White solid, 96% yield, >20:1 dr, 97% ee, [a]s = -34.26(c=0.27,CH;OH), Mp.

225.2-226.7°C; '"H NMR (400 MHz, CDCl;) 8 8.33 (dd, J = 14.7, 6.7 Hz, 2H), 7.72 (dd, J = 10.1,
2.5 Hz, 1H), 7.62 (d, J="7.2 Hz, 1H), 7.44 (td, /= 7.8, 0.9 Hz, 1H), 7.20 (t, J = 7.5 Hz, 1H), 6.98
—6.87 (m, 2H), 4.44 (q, J= 9.1 Hz, 1H), 3.26 (s, 3H), 1.65 (s, 9H); *C NMR (100 MHz, CDCl;) &
200.6, 173.2, 171.9, 164.9, 162.4, 148.3, 143.3, 142.1 (d, Jcr = 12.7 Hz), 132.0, 129.5 (d, Jcr =
9.6 Hz), 124.5, 124.4, 123.1 (q, Jcr = 279.8 Hz), 120.2 (d, Jcr = 3.0 Hz), 112.2 (d, Jor = 22.4 Hz),
109.4, 104.1 (d, Jcr = 30.1 Hz), 85.9, 69.1, 67.5, 58.3 (q, Jcr = 28.9 Hz), 28.1, 27.3; 9F NMR
(376 MHz, CDCl;) & -62.88, -108.19. HRMS (ESI):m/z [M+Na]* calcd. for [C,5HyF4N3NaO4S]*:
558.1081, found: 558.1067; The enantiomeric excess was determined by HPLC with a Chiralpak
IA-H column (hexane/i-PrOH=90/10, 1.0 mL-min"!, 254 nm): tyjo=9.7min, tyine=7.9 min.

Compound 3i. White solid, 86% yield, >20:1 dr, 95% ee, [a]f)o= -48.85(¢c=0.20,CH;0H),

Mp.164.2-165.8°C; "H NMR (400 MHz, CDCls) 8 8.31 (d, J = 8.4 Hz, 1H), 8.26 (s, 1H), 8.01 (d, J
=2.0 Hz, 1H), 7.62 (dd, J = 7.4, 0.5 Hz, 1H), 7.45 (td, J = 7.8, 1.1 Hz, 1H), 7.23 (dd, J = 8.3, 2.0
Hz, 1H), 7.21 (td, J= 7.7, 0.8 Hz, 1H), 6.91 (d, J = 7.8 Hz, 1H), 4.45 (q, J = 9.1 Hz, 1H), 3.27 (s,
3H), 1.65 (s, 9H); '*C NMR (100 MHz, CDCls) § 200.3, 172.9, 171.9, 148.3, 143.3, 141.7, 136.2,
132.0, 129.0, 125.7, 125.5, 124.5, 124.4, 123.2, 123.1 (q, Jor = 280.1 Hz), 116.0, 109.4, 86.0, 69.1,
67.6, 58.3 (q, Jor = 29.1 Hz), 28.1, 27.3; F NMR (376 MHz, CDCl3) & -62.83. HRMS (ESI):m/z
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[M+Na]* caled. for [C,sH, CIF3N3NaO,4S]*: 574.0786, found: 574.0791 ; The enantiomeric excess
was determined by HPLC with a Chiralpak IA-H column (hexane/i-PrOH=90/10, 1.0 mL-min-!,

254 nm): timejor=8.0min, tyine=6.3 min.

Compound 3j. White solid, 87% yield, >20:1 dr, 97% ee, [a]} = -37.62(c=0.29,CH,CL),

Mp.168.1-169.6°C; '"H NMR (400 MHz, CDCl;) 6 8.25 (d, /= 8.3 Hz, 1H), 8.21 (s, 1H), 8.18 (d, J
= 1.8 Hz, 1H), 7.62 (d, J = 7.3 Hz, 1H), 7.45 (td, J= 7.8, 0.9 Hz, 1H), 7.39 (dd, J = 8.3, 1.8 Hz,
1H), 7.21 (t, J=7.6 Hz, 1H), 6.91 (d, /= 7.8 Hz, 1H), 4.45 (q, J = 9.1 Hz, 1H), 3.27 (s, 3H), 1.65
(s, 9H); 3C NMR (100 MHz, CDCl5) 8 200.2, 172.7, 171.9, 148.3, 143.3, 141.8, 132.0, 129.3,
128.5, 125.6, 124.6, 124.4, 124.3, 123.7, 123.0 (q, Jcr = 286.7 Hz), 118.8, 109.4, 86.0, 69.1, 67.6,
58.3 (q, Jcr = 28.9 Hz), 28.1, 27.3; %F NMR (376 MHz, CDCls) 8 -62.82. HRMS (ESI):m/z
[M+Na]* caled. for [CysH, BrF;N3NaO4S]*™: 618.0280, found: 618.0294; The enantiomeric excess
was determined by HPLC with a Chiralpak IA-H column (hexane/i-PrOH=90/10, 1.0 mL-min"!,

254 nm): tmgjor=10.4min, tyine=7.3 min.

Compound 3k. White solid, 75% yield, >20:1 dr, 98% ee, [a]i)o= -29.25(¢=0.20,CH;0H),

Mp.222.3-224.1°C; 'H NMR (400 MHz, CDCl3) & 8.29 (s, 1H), 8.19 (d, J=7.5 Hz, 1H), 7.61 (d, J
=17.4 Hz, 1H), 7.44 (t, J= 7.7 Hz, 1H), 7.25 - 7.12 (m, 3H), 6.91 (d, /= 7.8 Hz, 1H), 4.45 (q, J =
9.1 Hz, 1H), 3.26 (s, 3H), 1.60 (s, 9H); '*C NMR (100 MHz, CDCls) & 200.0, 172.8, 171.9, 150.0,
147.5, 146.8, 143.3, 132.0, 127.9 (t, Jcr = 5.0 Hz), 126.3 (d, Jor = 6.8 Hz), 125.7, 124.6, 124.4,
123.9 (d, Jor = 1.3 Hz), 123.1 (q, Jcr = 279.8 Hz), 118.5 (d, Jor = 20.2 Hz), 109.4, 85.9, 69.1,
68.2, 58.6 (q, Jcr = 28.9 Hz), 27.8, 27.3; 'F NMR (376 MHz, CDCls) 8 -62.92, -119.40. HRMS
(ESI):m/z [M+Na]* calcd. for [C,5Hy1F4N3NaO4S]*: 558.1081, found: 558.1067; The enantiomeric
excess was determined by HPLC with a Chiralpak IA-H column (hexane/i-PrOH=95/5, 1.0

mL-min!, 254 nm): tyajor=27.7min, tyine=34.1 min.

Compound 3l. White solid, 80% yield, >20:1 dr, 90% ee, [a]f)o= -38.25(¢=0.28,CH;0H),

Mp.159.6-161.1°C; '"H NMR (400 MHz, CDCl;) 6 8.36 (t, J=9.1 Hz, 1H), 8.25 (s, 1H), 7.88 (dd,
J=11.3,7.0 Hz, 1H), 7.61 (d, J= 7.0 Hz, 1H), 7.45 (td, J = 7.8, 1.0 Hz, 1H), 7.20 (t, /= 7.6 Hz,
1H), 6.92 (d, J= 7.8 Hz, 1H), 4.43 (q, J = 9.0 Hz, 1H), 3.29 (s, 3H), 1.65 (s, 9H); '*C NMR (100
MHz, CDCl3) 6 199.8, 172.5, 171.9, 150.8 (dd, Jor = 330.7, 13.3 Hz), 148.4 (dd, Jor = 326.9, 13.3
Hz), 148.3, 143.3, 137.1 (dd, Jcr = 10.4, 2.5 Hz), 132.1, 125.3, 124.5, 124.4, 123.2 (q, Jcr = 316.1
Hz), 120.4 (dd, Jcr= 7.5, 4.0 Hz), 117.4 (d, Jor = 22.3 Hz), 109.5, 105.9 (d, Jcr = 25.4 Hz), 86.1,
69.0, 67.5, 58.1 (q, Jcr = 28.9 Hz), 28.1, 27.3; 1°F NMR (376 MHz, CDCl3) 8 -62.86, -132.49 (d, J
=21.2 Hz), -140.24 (d, J = 21.2 Hz). HRMS (ESI):m/z [M+Na]* calcd. for [C,sHpFsN;NaO4S]*:
576.0987, found: 576.0975; The enantiomeric excess was determined by HPLC with a Chiralpak
IA-H column (hexane/i-PrOH=90/10, 1.0 mL-min"!, 254 nm): tyjo=7.4min, tyine=5.6 min.

Compound 3m. White solid, 94% yield, >20:1 dr, >99% ee, [a]g)= -31.65 (¢=0.26, CH30H),

Mp.178.6-179.4°C; 'H NMR (400 MHz, CDCl;) 6 8.34 (d, /= 7.7 Hz, 1H), 8.29 (s, 1H), 7.93 (d, J

=8.2 Hz, 1H), 7.45 (s, 1H), 7.41 (t, J=7.9 Hz, 1H), 7.25 - 7.18 (m, 2H), 6.78 (d, /= 7.9 Hz, 1H),

4.47 (q, J=9.1 Hz, 1H), 3.24 (s, 3H), 2.34 (s, 3H), 1.66 (s, 9H); 13C NMR (100 MHz, CDCl;) §

200.9, 173.4, 171.9, 148.6, 140.9, 140.8, 134.5, 132.1, 130.2, 128.0, 126.0, 125.3, 125.1, 124.8,
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123.2 (q, Jer = 279.2 Hz), 115.2, 109.1, 85.4, 69.24, 68.0, 58.5 (q, Jcr = 28.6 Hz), 28.2, 27.3,
21.1; YF NMR (376 MHz, CDCl;) & -62.80. HRMS (ESI):m/z [M+Na]* calcd. for
[CoeHo4F3N3NaO,ST™: 554.1332, found: 554.1330; The enantiomeric excess was determined by
HPLC with a Chiralpak IA-H column (hexane/i-PrOH=90/10, 1.0 mL-min’!, 254 nm):

tmajor=7.3min, tminor=11.1 min.

Compound 3n. White solid, 84% yield, >20:1 dr, >99% ee, [a]éo= -36.23(¢=0.10,CH;0H),

Mp.178.6-180.2°C; 'H NMR (400 MHz, CDCl;) 6 8.49 (s, 1H), 8.32 (d, /= 7.7 Hz, 1H), 7.93 (d, J
= 8.2 Hz, 1H), 7.42 (dd, J = 11.6, 4.5 Hz, 2H), 7.26 (t, J = 7.6 Hz, 1H), 7.14 (td, J = 8.6, 2.3 Hz,
1H), 6.83 (dd, J = 8.5, 3.8 Hz, 1H), 4.42 (q, J = 9.1 Hz, 1H), 3.24 (s, 3H), 1.65 (s, 9H); 3°C NMR
(100 MHz, CDCl;) 6 201.0, 173.2, 171.7, 161.2, 158.7, 148.5, 140.8, 139.3, 130.4, 127.9, 127.4 (d,
Jor= 7.7 Hz), 125.4, 124.6, 123.1 (q, Jcr = 279.7 Hz), 118.4 (d, Jor = 23.5 Hz), 112.7 (d, Jcp =
25.5 Hz), 110.2 (d, Jcr = 7.9 Hz), 85.5, 69.1, 67.9, 58.5 (q, Jcr = 28.9 Hz), 28.2, 27.4; IF NMR
(376 MHz, CDCl;) & -62.76, -116.83. HRMS (ESI):m/z [M+Na]* calcd. for [C,5HyF4N3NaO4S]*:
558.1081, found: 558.1074; The enantiomeric excess was determined by HPLC with a Chiralpak
IA-H column (hexane/i-PrOH=90/10, 1.0 mL-min!, 254 nm): tysjor=11.3min, tyine=24.9 min.

Compound 30. White solid, 91% yield, >20:1 dr, 91% ee, [a]})= -31.20(c=0.31,CH;0H),

Mp.170.2-172.1°C; '"H NMR (400 MHz, CDCls) & 8.37 (d, J = 7.2 Hz, 2H), 7.98 (d, J = 8.2 Hz,
1H), 7.61 (d, J= 7.4 Hz, 1H), 7.52 (d, /= 7.1 Hz, 2H), 7.40 (dq, J=21.1, 7.0 Hz, 5H), 7.31 — 7.25
(m, 1H), 7.19 (t, J= 7.6 Hz, 1H), 6.89 (d, J = 7.8 Hz, 1H), 5.47 (s, 2H), 4.48 (q, /= 9.1 Hz, 1H),
3.26 (s, 3H); 13C NMR (100 MHz, CDCls) § 200.6, 173.2, 171.9, 150.2, 143.3, 140.2, 134.7, 131.9,
130.4, 128.9, 128.7, 128.2, 128.0, 125.9, 125.7, 124.8, 124.5, 124.4, 123.1 (q, Jcr = 274.5 Hz),
115.2,109.4, 69.3, 69.1, 68.0, 58.5 (q, Jcr = 29.0 Hz), 27.3; 'F NMR (376 MHz, CDCl5) & -62.80.
HRMS (ESI):m/z [M+Na]* calcd. for [CogHp0F3N3NaO4S]*: 574.1019, found: 574.1005; The
enantiomeric excess was determined by HPLC with a Chiralpak IA-H column (hexane/i-
PrOH=90/10, 1.0 mL-min"!, 254 nm): tyajor=16.3min, tyine=22.2 min.

Compound 3p. White solid, 90% yield, >20:1 dr, >99% ee, [a]g)= +11.40(c=0.30,CH;0H),

Mp.88.2-90.1°C; 'H NMR (400 MHz, CDCl;) & 8.47 (s, 1H), 8.38 (d,J= 7.7 Hz, 1H), 7.94 (d, J =
8.2 Hz, 1H), 7.63 (d, /= 7.4 Hz, 1H), 7.41 (t,J=7.9 Hz, 1H), 7.33 — 7.19 (m, 9H), 7.15 (t, J= 7.6
Hz, 1H), 6.76 (d, J = 7.8 Hz, 1H), 4.53 (q, J = 9.2 Hz, 1H), 1.65 (s, 9H); 3C NMR (100 MHz,
CDCl;) 6 200.8, 173.3, 172.1, 148.6, 142.6, 140.8, 134.7, 131.8, 130.3, 129.1, 129.1, 128.2, 128.0,
127.4, 125.9, 125.4, 124.8, 124.7, 124.6, 124.5, 123.2 (q, Jcr = 260.9 Hz), 115.2, 110.7, 110.4,
85.4, 69.2, 68.0, 58.5 (q, Jcr = 28.9 Hz), 45.0, 28.2, 27.0; 1°F NMR (376 MHz, CDCl;) 8 -62.37.
HRMS (ESI):m/z [M+Na]* calcd. for [Cs;iHpeF3N3NaO4S]": 616.1488, found: 616.1505; The
enantiomeric excess was determined by HPLC with a Chiralpak IA-H column (hexane/i-
PrOH=90/10, 1.0 mL-min"!, 254 nm): tmsjor=11.2min, tyine=8.8 min.

Synthesis of Compound 4
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K,CO;, CH,I
B

acetone

3a 4

To a solution of 3a (25.9 mg, 0.05 mmol) and anhydrous K,COj3 (7.7 mg, 0.055 mmol) in acetone
(1 mL) was added CH;I (7.75mg, 0.055 mmol) at 0 °C. The reaction was stirred overnight and
then concentrated under vacuum. The residue mixture was purified by flash column
chromatography on silica gel (petroleum ether /ethyl acetate = 4:1) to give compound 4 as white

foam.
Compound 4. White foam, 96% yield, >20:1 dr, 99% ee, [a]}, = —26.3 (c=0.23, CH;OH); 'H

NMR (400 MHz, CDCl3) § 8.4 (d, J = 7.7 Hz, 1H), 7.94 (d, J = 8.1 Hz, 1H), 7.50 (d, J = 7.4 Hz,
1H), 7.42 (dtd, J = 12.4, 8.0, 1.2 Hz, 2H), 7.31 (t, J = 7.6 Hz, 1H), 7.19 (t, /= 7.2 Hz, 1H), 6.91 (d,
J=17.8Hz, 1H), 433 (q, J = 9.7 Hz, 1H), 3.31 (s, 3H), 2.36 (s, 3H), 1.68 (s, 9H); 3C NMR (100
MHz, CDCL3) § 175.2, 173.4, 172.5, 148.6, 143.5, 140.0, 130.6, 130.4, 129.8, 128.6, 125.5, 124.1,
123.9, 123.8 (q, J = 279.9 Hz), 122.5, 115.1, 108.8, 85.5, 80.4, 69.2, 60.7(q, J = 28.1 Hz), 28.2,
27.0, 14.1; 9F NMR (376 MHz, CDCl;) & -61.55. HRMS (ESI):m/z [M+H]" caled. for
[Ca6H,sF3N3048]*: 532.1512, found: 532.1500.

Synthesis of Compound 5

H,0,, HCOOH
4>

DCM

To a solution of 3a (22 mg, 0.044mmol) in CH,Cl, (0.5 mL) was added successively aqueous
H,0, (30%, 0.19 mL) and aqueous HCOOH (98%, 0.16 mL) at 0 °C . The resulting mixture was
stirred for 3 h and then quenched with 1 M aqueous K,COj; and extracted with CH,Cl, (three
times). The combined organic layers were dried over Na,SO,. After evaporation of solvent, the
product 5 was obtained after purified by flash column chromatography on silica gel (petroleum
ether /ethyl acetate 1:1).

Compound 5. White foam, 83% yield, >99% ee [a]}, = —28.5 (c=0.16, CH,Cl,); 'H NMR (400

MHz, CDCls) & 8.38 (d, J = 7.7 Hz, 1H), 7.92 (d, J = 8.1 Hz, 1H), 7.62 (d, J = 7.2 Hz, 1H), 7.41
(dd, J=17.9, 8.0 Hz, 2H), 7.27 (t, J = 7.2 Hz, 1H), 7.20 (t, J = 7.5 Hz, 1H), 6.89 (d, J = 7.8 Hz,
1H), 6.69 (s, 1H), 4.34 (q, J= 9.1 Hz, 1H), 3.26 (s, 3H), 1.64 (s, 9H); '*C NMR (100 MHz, CDCls)
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51734, 172.9, 170.6, 148.5, 143.4, 140.8, 131.5, 130.2, 127.9, 127.1, 125.3, 124.3, 124.1, 123.4
(q,J=281.0 Hz), 122.3, 115.2, 109.2, 85.4, 62.2, 59.6, 56.9 (q, J = 29.2 Hz), 28.2, 27.2; 9F NMR
(376 MHz, CDCl3) 6 -62.84. HRMS (ESI):m/z [M+Na]* caled. for [CysHp,F3N3;NaOs]*: 524.1726,
found: 524.1725.
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3. Copies of NMR spectra of compounds
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9F NMR of compound 3a (in CDCls)
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3C NMR of compound 3b (in CDCl3)
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'H NMR of compound 3¢ (in CDCl3)
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I9F NMR of compound 3¢ (in CDCI;)
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'H NMR of compound 3e (in CDCl3)
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I9F NMR of compound 3e (in CDCI;)
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'H NMR of compound 3g (in CDCl;)
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9F NMR of compound 3g (in CDCls)
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13C NMR of compound 3h (in CDCl3)
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'H NMR of compound 3i (in CDCl5)
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I9F NMR of compound 3i (in CDCl3)
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'H NMR of compound 3k (in CDCl5)
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9F NMR of compound 3Kk (in CDCl3)
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'"H NMR of compound 3m (in CDCl3)
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19F NMR of compound 3m (in CDCI;)
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13C NMR of compound 3n (in CDCl3)
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'H NMR of compound 30 (in CDCl;)
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9F NMR of compound 30 (in CDCls)
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3C NMR of compound 3p (in CDCl3)
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'H NMR of compound 4 (in CDCl;)
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9F NMR of compound 4 (in CDCls)
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3C NMR of compound 5 (in CDCls)
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5. Copies of HPLC Spectra of compounds

HPLC spectrum of the racemate

DAD1 E, Sig=254 8 Ref=360,100 (ZWR\ZWR-D-81-XIAO-1.D)

mAU 7 o
] 3
600‘:
‘ 2
500—3 ?
400—: ‘I‘
|
300 |
] |
200{ I‘
[ |
1004: |
D: M et S gt el - prosia e
25 5 75 10 125 15 175 misf
{£% 1: DAD1 E, Sig=254,8 Ref=360,100
U PREFINA] SR g W T A U vy U T A
# [min] [min] [mAU*s] [mAU] %
] B R e R e |—m \
1 9.152 MM R 0.3197 1.216z27ed 634.05701 49.9068
2 1z2.11le MM R 0.4264 1.22082Zed 477.23062 50.0932
HPLC spectrum of the chiral compound
DAD1 E, Sig=254 8 Ref=360,100 (ZWRWVWR-D-81-CAT8-LVFANG-0 D)
oo §
1200+ ‘
\
1000 =
800+ |
600-] ‘
400— |
|
200+ |
O 1 S
2 a § 8 10 12 14 16 B mn
{55 1: DAD1 E, Sig=254,8 Ref=360,100
g R SRR R Ui [ A e UG [ A
# [min] [min] [mAU* s ] [mAU] 3
el EEEE R e e R e |
1 9.072 MM R 0.3183 2.66906e4 13%7.76685 00.5453
2 12.356 MM R 0.2763 121.91730 735055 0.4547
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HPLC spectrum of the racemate

DADT E, Sig=254, Ref=360,100 (ZWRZWR-D-121 XIAO.D)
mAU ]
2500
2000
-
e ©
s 8
1500 r‘ T
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[ |
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| |
\ \
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|
500 ‘ﬂ I
AR
\ \
[t
M\
. e
25 5 75 10 125 15 175

f%8 1: DAD1 E, Sig=254,8 Ref=3&0,100

[ PR IV %) e i W TR A
# [min] [min] [mAU*s] [mAU] 3

1 8.100 MM R 0.2888 2.66738e4 1539.61145 45.8888
2 9.226 MM R 0.3243 2.67927e4 1376.81360 50.1112

HPLC spectrum of the chiral compound

DADT E, 5ig=254 8 Ref=360,100 (ZWRZWR-D-121-CATB.D)
mAU ]
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T T T T T T
25 5 15 10 125 15 175

fii'9 1: DAD1 E, Sig=254,8 Ref=360,100

- 1 ST S -3 U T X e i i T
# [min] [min] [mAU*s] [mAU] H

1 8.083 MM R 0.2802 3.41125e4 1470.91724 98.1812
2 9.396 MM R 0.2700 631.92914 39.00590 1.8188

S37



HPLC spectrum of the racemate

DAD1 E, Sig=254,8 Ref=360,100 (ZWR\ZWR-D-126-XIAO.D)
mAU ]
1400—-
1200{
WDDD:
BUU: ?
1 I B
[ =
800 |\ ““
] l I
400—: |‘|‘ “I\
] A |
200 \ I
| | \ [
| A\ [\
0 R el N il N .
0 2 4 5 8 o I min
5% 1: DAD1 E, Sig=254,8 Ref=360,100
W ORI AT e i (3 IR
# [min] [min] [MAU* 5] [mAU] 3
e e [———= === [ - [ == [ === |
1 6.599 MM R 0.2274 1.09508e4 802.62402 49.35012
2 8.235 MM R 0.2882 1.09%94z2ed 635.88031 50.0988
HPLC spectrum of the chiral compound
DAD1 E, Sig=254,8 Ref=360,100 (ZWR\VZWR-D-126-CAT8.D)
mAU |
1400+ =
1200—: "n‘.‘
1 1
1000+ |I
1 |
] \
800 ‘ |
1 \
1 ‘ [
600 |
1 |
] [
4ODj ‘ “
200 - \ \
07 A ,_,,___v"\v—-—"‘; ‘\\‘,_,__
2 4 & 8 10 12 i
{59 1: DAD1 E, Sig=254,8 Ref=360,100
W fRETITE) R g TR W ey LEAITE A
# [min] [min] mAU* =] [mAU] %
smme| S | == meees | smmmmmemms [i=mmrmsssne= |mmmmemm= \
1 6.596 MM R 0.1851 534.6438¢6 48.13615 2.1839
2 8.170 MM R 0.31%6 2.39468ed 1248.75635 697.8161
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HPLC spectrum of the racemate

DAD1 E, Sig=254 8 Ref=360,100 (ZWR\ZWR-D-127-XIAQ.D)
mAU ]
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750 [ I
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1 | ‘\
500 | ‘I
i R
250 | I‘a \‘ “
|\ |\
0 eaecn i U N e
3 4 5 8 10 12 14 mn
f5% 1: DAD1 E, Sig=254,8 Ref=360,100
W DRBm T A MR e iy W 1 U T
# [min] [min] [mAU*s] [mAU] %
e [ e e [ - | wr=mm e [ e \
1 6.853 MM R 0.2447 1.95047e4 1328.61523 50.2875
2 9.746 MM R 0.3359 1.92817e4 956.58234 49.7125
HPLC spectrum of the chiral compound
DAD1 E, Sig=254,8 Ref=360,100 (ZWR\ZWR-D-127-CAT8.D)
mAU ]
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500 \ \
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250 ‘I "\
a | \
ol N - B
0 ) 5 Ar ' é " é ‘ Wrﬂ ’ ) 1‘2 WT4 mi
f5%5 1: DAD1 E, Sig=254,8 Ref=360,100
W DRBFI A RAY g W A W e W TR
# [min] [min] [mAU* s ] [mAU] %
e | | s | - | [ | e | s \
1 £.853 MM R 0.1633 14.98331 1.52520 0.0505
2 10.129 MM R 0.3641 2.96773ed4 1358.56873 99.94095
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HPLC spectrum of the racemate

DAD1 E, Sig=254,8 Ref=360,100 (ZWR\ZWR-D-147-XIAO.D)
mAU
1400

1200
1000
800
600 I\
400 | i

200 [ f

ol N ﬁj— = \/\‘__ii

0 2 4 8 s ' 10 i

fi'5 1: DAD1 E, Sig=254,8 Ref=360,100

e PRETIT ] R e e 1) AR WE 5 TR
# [min] [min] [mAU*s ] [mAlU] %

i 7.837 MM R 0.3208 1.25785el 653.51947 50.1424
2 8.759 MM R 0.3513 1.25071e4d 593.29553 49.857¢

HPLC spectrum of the chiral compound

DAD1 E, Sig=254,8 Ref=360,100 (ZWR\ZWR-D-147-CAT8.D)

mAU
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e

0 — “v—“') ST

T T T T T
2 4 (] 8 10 mir|

f5%5 1: DAD1 E, Sig=254,8 Ref=360,100

1 T <IN 55 gy A g T g T A
# [min] [min] [mAU*s ] [mAU] %

1 7.946 MM R 0.2043 310.82370 25.35447 0:39205
2 8.7%94 MM R 0.3129 3.34571ed 1782.12634 99.0795
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HPLC spectrum of the racemate

DADT E, Sig=254,8 Ref=360,100 (ZWRZWR-D-130-XIAC-4.0)
mAU ]
700
-
5
600~ pit]
500+ “
400 ‘
‘ | s
300 | ]
\ N
\
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| I
200+ ‘ ||
| \
\ [
| (it
100 ‘ I | A
\ |
' i, it &
n_____,_J‘\_,.,_»__,h_‘/_.__;\/\' \___MK/\h_uJ e
5 10 15 20 25 0 i

{5 1: DAD1 E, Sig=254,8 Ref=360,100

e PREINE] R e U T e i i T
# [min] [min] [mAU*s] [mAU] %

1 12.307 MM R 0.4941 1.63771ed 552.44910 50.1465
2 23.136 MM R 0.9141 1.62814ed 296.87244 49.8535

HPLC spectrum of the chiral compound

DAD1 E, Sig=254,8 Ref=360,100 (ZWR\ZWR-D-130-CAT8-4.D)
mAU ]
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h
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| |
\
|
100 ‘ \ g
ey 8
I N e i e = o i -
5 R 15 20 % 30 N
{595 1: DAD1 E, Sig=254,8 Ref=360,100
WEGRETIN T W WA 1T W v TR
# [min] [min] [mAU*s] [mAU] 3

1 13.895 MM R 0.5282 1.37267ed 433.13150 90.629¢
2 26.407 MM R 0.6724 1418.22510 35el 76 1T 9.3704

S41



HPLC spectrum of the racemate

DADT E, 5ig=254 8 Ref=360,100 (ZWRZWR-D-146-KIA0.D)
mAU ]
600
500
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S
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1 | I
| I
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4 1 | . !
1004 | |
] [ |
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e IS, ey 5
T T 7
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fis 1: DAD1 E, Sig=254,8 Ref=360,100

W DRI R e g ] L e v WA TR
# [min] [min] [mAU* 3] [mAU] 3

1. 050 MM R 03730 912570605 40774939 50.0514
2 19.949 MM R 0.6495 9106.97559 233.67581 49.9486

HPLC spectrum of the chiral compound

DADT E, 51g=254 8 Ref=360,100 (ZWRZWR-D-146-CATE.D)
mAU
1400
1200
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800+ 2
b
600 |\‘
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|
400 | |
|
[
200 ‘ \I
0 " A el
0 5 10 15 210 miry
{59 1: DAD1 E, Sig=254,8 Ref=360,100
W CRETINRI) R W WA T A 3] e T AN
# [min] [min] [mAU* 3] [mAU] 3

1 10.965 MM R 0.3857 1.53523e4 663.36743 99.7175
2 19.904 MM R 0.5260 43.50061 L3 4825 0.2825
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HPLC spectrum of the racemate

DADI1 E, Sig=254,8 Ref=360,100 (ZWR\ZWR-D-131-XIAQ.D)
mAU ]
1750—?
1500
1250
1000;
750 %
f 8
500 H ‘w"".\
] [ [\
250 il [
- |\ |\
[\ [\
0] e ) N .~ A
-y 4 ' 5 8 " 10 Y P
{=% 1: DAD1 E, Sig=254,8 Ref=360,100
e PREFINE BRI ETEA e v e THE A
# [min] [min] [mAU*s] [mAlU] %
e e [ [ [ [ e [ \
1 7.363 MM R 0.2306 9123.72754 659.45148 49.9193
2 9.028 MM R 0.2829 9153.22559 539.31%46 50.0807
HPLC spectrum of the chiral compound
DAD1 E, Sig=254,8 Ref=360,100 (ZWR\ZWR-D-131-CAT8.D)
mAu"_ ~
| |
2000+ ‘|
1500 “
1 |
‘\
1000—‘ ‘l
‘ \
‘a
500 ‘ “'\
8 J \
o] N S . ) o
1] ‘2 ‘I1 IG é 1IU 1I2 1‘4 1I3 miry
f5% 1: DAD1 E, Sig=254,8 Ref=360,100
W BT R i W L e Ty T A
# [min] [min] [mAU*s] [mAU] ]
e e [ [ = [ e e [ —— \
i 7.856 MM R 0.2171 577.64111 44.3401¢6 1.3945
2 9.697 MM R 0.3039 4.08450ed 2240.23193 ©8.6055

S43




HPLC spectrum of the racemate

DAD1E, Sig=254.8 Ref=360,100 (ZWR\ZWR-D-125-XIAC-1.D)

1000
800 I
600 ‘ ‘
400

200+

N N
W0 A S I

2 4 6 8 10 12

f5% 1: DAD1 E, Sig=254,8 Ref=360,100

W PREEE SRR e g i Wt vy EATEA
# [min] [min] [mAU*s] [mAU] B

1 6.117 MM R 0.2454 1.19174e4d 8059.50934 50.198

2 7.855 MM R 0.2560 1.18230ed 769.78674 49.8012

HPLC spectrum of the chiral compound

DADT E, Sig=254,8 Ref=360,100 (ZWR\ZWR-D-125-CATE-1.D)
mAU
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{55 1: DADl E, Sig=254,8 Ref=360,100

W LRI SR U TR U 15 e [T A
# [min] [min] [mAU* s ] [mAU] %

1 6.250 MM R 0.179%9 284.77707 2130298 2.06430
2 8.013 MM R 0.23%8 1.08582ei 754.74048 97.3570
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HPLC spectrum of the racemate

DAD1E, Sig=254,8 Ref=360,100 (ZWR\WR-D-128-XIAO.D)
mAU

1000~
800
600+
400+ |

200 I [
|

{9 1: DAD1 E, Sig=254,8 Ref=360,100
Ve PRBEIIT BN MR RN Vg TR

1 7.255 MM R 0.2341 7989.33252 56%.3%673 50.0797
2 10.162 MM R 0.3507 7973.87545 379.00204 49.9203

HPLC spectrum of the chiral compound

DAD1E, Sig=254 8 Ref=360,100 (ZWR\ZWR-D-128-CAT8.D)
mAU ]
800
600—
400 %
I\
I
200 C R
o f \
= Ji N
o— —————— ~— — ——=
0 ‘2 ,;, 6 8 1‘0 1l2 1‘4 mil
55 1: DAD1 E, Sig=254,8 Ref=360,100
L P 3 T =S VR W 1 AR U 1 AT
# [min] [min] [mAU* 5] [mAU] %

1 7.315 MM R 0.1901 128.24518 11.24624 1.4611
2 10.413 MM R 0.3895 8645.04688 370.07364 98.53895
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HPLC spectrum of the racemate

DADT E, 5ig=2548 Ret=360,100 (ZWRUWR-D-134-XIAGT.0)
mAU 7]
500
400-
300-
©
2
5 o
200~ I a
A s
\ ©
[\ N
[\ 1\
\ / \
100- [\ [\
\ \
(A [\
[\ [\
0-] L - \"‘T—_—MJ..... - \‘
20 225 7 275 0 325 % 375 4 i

2 1: DAD1 E, Sig=254,8 Ref=360,100

e ] R T <3 VR 3 AR ¢ 7 e TRI
# [min] [min] [mAU* 5] [mAU] %

1 27.976 MM R 0.9037 1.09313ed 201.59564 50.0075
2 33.952 MM R 0.9953 1.09280ed 182.98953 45.90925

HPLC spectrum of the chiral compound

DAD1 E, Sig=254,8 Ref=360,100 (ZWR\ZWR-D-134-CAT8-2.D)
mAU ]
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|
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100 [ ‘\‘_\
“ \ 2
i SEEISENE— b i
20 225 75 275 30 325 35 315 40 mie
55 1: DAD1 E, Sig=254,8 Ref=360,100
W PRI A e WEE TR A g i TR
# [min] [min] [mAU* s ] [mAU] %

1 27.712 MM R 1.2580 3.57338el 1938407993 982913
2 34.125 MM R 0.8665 255.04297 4.50588 0.7087

S46



HPLC spectrum of the racemate

DAD1 E, Sig=254,8 Ref=360,100 (ZWRWWR-D-143-XIAO.D)
mAU ]
30004
2500
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a4 6 8 10 12 14 min
{5% 1: DAD1 E, Sig=254,8 Ref=360,100
W PREAIRR] A W WA TR AR W 5 W T A
# [min] [min] [mAU*s] [mAU] 2
S (S R [EE— | s |
1 5.611 MM R 0.2391 2.93263ed 2044.33374 45,9273
2 7.501 MM R 0.2679 2.94117e4 1829.65417 50.0727
HPLC spectrum of the chiral compound
DADT E, 5ig=254,6 Ref=360,100 (ZWRZWR-D-143-CATE D)
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N S P [ES——— (S — P |
il 5.609 MM R 0.1457 1062.92322 121.59¢06 4.8042
2 7.435 MM R 0.2542 2.10618ed 1381.02710 95.1958
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HPLC spectrum of the racemate

DADT E, Sig=254,8 Ref=360,100 (ZWRZWR-D-106-XIAG-5MENCS D)
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# [min] min] [mAU*s] [mAlU] %

1 7.293 MM R 0.2239 8281.91895 616.56372 50.8883
2 11.077 MM R 0.3498 7992.78125 380.86148 49.1117

HPLC spectrum of the chiral compound

DAD1 E, Sig=254,8 Ref=360,100 (ZWR\ZWR-D-106-CAT8-5MENCS.D)
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We DRI 2ET e IR e foy W
# [min] [min] [mAU*s] [mAU ] 2

1 7.258 MM R 0.2507 3.27008e4 2174.21240 99.6851
2 11.123 MM R 0.2680 103.30305 6.42353 0.3149

S48



HPLC spectrum of the racemate

DAD1 E, Sig=254 8 Ref=360,100 (ZWR\ZWR-D-107-XIAQ-5FNCS-1.D)
mAU =

5004
0] \
300+ ‘

200‘: ‘ N

1 [k
100 = | I‘
1 \

0 _:___-—_——J"-I\J\J\-/\—-*—‘—'—‘/—’JJ \& 2 I\l\x

T T T T
] 10 15 20 25

fi%% 1: DAD1l E, Sig=254,8 Ref=360,100

W LRE ) EHY IR LeJTIEA L= U TR
# [min] [min] [mATU*s ] [mAT ] %

1 11.328 MM R 0.377% 1.24548e4 549.31073 50.2972
2 25.002 MM R 0.8578 1.2307¢e4 239.13077 49.7028

HPLC spectrum of the chiral compound

DAD1 E, Sig=254,8 Ref=360,100 (ZWR\ZWR-D-107-CAT8-5FNCS.D)
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e DB S e e i e 7 TR
# [min] [min] [mAU*s] [mAU] 3

1 11.252 MM R 0.4101 3.94065e4 1601.40344 985.6376
2 24.534 MM R 0.6047 143.33041 3.55034 0.3624
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HPLC spectrum of the racemate

DAD1 E, Sig=254,8 Ref=360,100 (ZWR\ZWR-D-133-XIAC.D)
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S limm s | mmmme—— | smmmmm——— | mmmm—m———e | mmmmm—re |
1 16.713 MM R 0.5563 8933.044%2 267.64093 49.6662
2 2Z23.11le MM R 0.7490 9053.11133 201.45735 50.3338
HPLC spectrum of the chiral compound
DAD1 E, Sig=254,8 Ref=360,100 (ZWRWZWR-D-133-CAT8.D)
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{52 1: DAD1 E, Sig=254,8 Ref=360,100
W CRET R e AN e W AR
# [min] [min] [MAU* s ] [mAU] 3
imies]| e | i i | memmem e | s = \
1 16.283 MM R 0.5489 3.26652e4 9971 A8 95 .6135
2 22.173 MM R 0.6962 14588.58044 35.875514 4.3865
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HPLC spectrum of the racemate

DAD1 G, Sig=280,16 Ref=360,100 (ZWR\ZWR-D-116-XIA0 D)
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1 B.663 MM R 0.3124 3.66421ed4d 1954.87927 500718
2 11.209 MM R 0.3804 3.6625%e4 1604.69629 49.9880
HPLC spectrum of the chiral compound
DAD1 G, Sig=280,16 Ref=360,100 (ZWR\ZWR-D-116-CAT8.D)
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{595 1: DAD1l G, Sig=280,1le6¢ Ref=360,100
g RE IS 2RI g LEATITEA Uy U TRI B3
# [min] [min] [MAU*s] [mAU] %
i e e e | | R \
1 8.770 MM R 0.1856 130.01669 11.67748 0.4715
2 11.187 MM R 0.3797 2.74425e4 1204.56946 99,5285

S51



