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General Information

Proton ("H NMR) and carbon (*C NMR) nuclear magnetic resonance spectra were
recorded at 500 MHz and 126 MHz, respectively. The chemical shifts are given in
parts per million (ppm) on the delta () scale. The solvent peak was used as a
reference value, for '"H NMR: CDCl; = 7.26 ppm, for °C NMR: CDCl; = 77.23.
Analytical TLC was performed on precoated silica gel GF254 plates. Column
chromatography was carried out on silica gel (200300 mesh). Optical rotations were
measured using a 2.5 mL cell with a 10 cm path length on Hanon P850 Automatic
Polarimeter and concentrations (c) were reported in gx(100 mL)". Enantiomeric
excesses weredetermined by HPLC using a Daicel Chiralpak and Chiralcel column
withhexane/i-PrOH as the eluent on Dionex instrument. All the substrates adopted in

this work were known and prepared following established procedure.'



General Procedure

To a solution of 2 (1 mmol, 1.0 equiv) in THF/CH,Cl, (1.5 mL/0.5 mL) was added
L/Ni(OTf), (0.1 mmol, 10 mol%) at -40 °C. Then a solution of 2,4,6-collidine (0.396
mL, 3 mmol, 3.0 equiv) and BF5-OEt; (0.495 mL, 4 mmol, 4.0 equiv) were added to
the reaction mixture, and it was allowed to warm to rt in 5 min. After that, 1ab (0.41
mL, 2.5 mmol, 2.5 equiv) was added and the resulting mixture was stirred for another
2h. The solvent was removed and the residue was purified by silica gel

chromatography to give the desired product.



Analytical Data for Substrates and Products

Preparation of L/Ni(OTf),

To a suspension of L (0.5 mmol) in acetonitrile (10 mL) was added anhydrous NiBr;,
(109 mg, 0.5 mmol) and one drop of water. The mixture was stirred at reflux
overnight before the solvent was removed. The residue was triturated with toluene,
followed by filtration to afford a violet solid. To a stirred suspension of the solid (0.4
mmol) in CH,Cl, (4 mL) was added anhydrous AgOTf (204 mg, 0.8 mmol). After
filtration through celite, the solvent was removed under reduced pressure to afford the

expected L/Ni(OTf),.
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(R)-2-Phenyl-2-((S)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl)ethanone
(3a)
The compounds were prepared according to general procedure and purified by silica
gel chromatography (CH,Cl/EtOAc 100:0 to 99:1) affording 3a in 56% yield (164.6
mg) and 3a’ in 30% yield (86.1 mg), corresponding to a combined yield of 86%
(250.7 mg) and a 1.9:1 d.r.. '"H NMR (500 MHz, CDCl3) & 7.47 (dd, J = 5.2, 3.3 Hz,
2H), 7.37-7.30 (m, 2H), 7.28 (dt, J = 4.8, 1.9 Hz, 1H), 6.29 (d, J = 8.3 Hz, 1H),
4.58-4.47 (m, 2H), 4.43-4.34 (m, 1H), 4.25 (ddd, J = 11.3, 9.5, 8.6 Hz, 1H), 4.13
(ddd, J=11.3, 9.3, 6.4 Hz, 1H), 3.87-3.80 (m, 1H), 3.73 (td, J = 7.9, 6.2 Hz, 1H),
2.12 (m, 1H), 1.98-1.82 (m, 2H), 1.71 (ddt, J = 12.3, 8.6, 6.9 Hz, 1H); *C NMR (126
MHz, CDCls) & 185.4, 173.7, 136.1, 129.8, 128. 7, 127.9, 81.1, 68.5, 66.2, 52.9, 47.7,
30.5, 25.8; HPLC: the ee value was determined by HPLC analysis (Chiralpak AD-H,
i-PrOH/Hexane = 5/95, 1.0 mL/min, 277 nm), retention time: tmajor = 27.170 min,
tminor = 29.370 min, ee = 98%. The NMR spectral data is consistent with reported

literature values.’
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(R)-2-Phenyl-2-((R)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl)ethanone
(32%)

'H NMR (500 MHz, CDCl3) & 7.50 (dt, J = 3.3, 2.0 Hz, 2H), 7.35-7.30 (m, 2H),
7.30-7.26 (m, 1H), 6.29 (d, J = 9.8 Hz, 1H), 4.67 (dt, J = 9.8, 6.5 Hz, 1H), 4.48 (ddd,
J=94,8.9, 7.5 Hz, 1H), 4.40 (td, J =9.1, 7.5 Hz, 1H), 4.33 (ddd, J =11.2, 9.5, 7.4
Hz, 1H), 4.14 (ddd, J=11.2, 9.3, 7.5 Hz, 1H), 3.94 (dt, J=13.9, 7.0 Hz, 1H), 3.83 (td,
J =179, 6.0 Hz, 1H), 2.02-1.91 (m, 1H), 1.90-1.80 (m, 1H), 1.74-1.64 (m, 1H),
1.63-1.52 (m, 1H); *C NMR (126 MHz, CDCl5) & 185.6, 174.1, 135.1, 129.6, 128.7,
127.9, 81.9, 68.6, 66.2, 52.9, 47.5, 29.4, 25.5; HPLC: the ee value was determined by
HPLC analysis (Chiralpak AD-H, i-PrOH/Hexane = 25/75, 1.0 mL/min, 275 nm),
retention time: tminor = 8.327 min, tmajor = 12.540 min, ee = 96%. The NMR spectral

data is consistent with reported literature values.”
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(R)-2-(4-Methoxyphenyl)-2-((S)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl

)ethan-1-one (3b)

The compounds were prepared according to general procedure and purified by silica
gel chromatography (CH,Cl/EtOAc100:0 to 99:1) affording 3b in 47% yield (149.7
mg) and 3b’ in 23% yield (74.3 mg), corresponding to a combined yield of 70%
(224.0 mg) and a 2:1 d.r. "H NMR (500 MHz, CDCl;) § 7.44-7.36 (m, 2H), 6.90—6.82
(m, 2H), 6.21 (d, J = 8.2 Hz, 1H), 4.51 (m,2H), 4.40 (q, J = 9.0 Hz, 1H), 4.29-4.22 (m,
1H), 4.12 (ddd, J=11.3, 9.3, 6.4 Hz, 1H), 3.85-3.78 (m, 1H), 3.79 (d, J = 7.1 Hz, 3H),
3.72 (dd, J=14.2, 7.8 Hz, 1H), 2.15-2.07 (m, 1H), 1.93—1.84 (m, 2H), 1.72—1.66 (m,
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1H); *C NMR (126 MHz, CDCls) & 185.4, 174.0, 159.3, 130.9, 128.1, 114.2, 81.1,
68.5, 66.2, 55.4, 52.2, 47.7, 30.5, 29.9, 25.8; HPLC: the ee value was determined by
HPLC analysis (Chiralpak AD-H, i-PrOH/Hexane = 25/75, 1.0 mL/min, 276 nm),
retention time: tminor = 15.447 min, tmajor = 16.733 min, ee = 97%. The NMR spectral
data is consistent with reported literature values.’
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(R)-2-(4-Methoxyphenyl)-2-((R)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl
)ethan-1-one (3b’)

'H NMR (500 MHz, CDCl3) § 7.51-7.35 (m, 2H), 6.92—6.80 (m, 2H), 6.20 (d, J = 9.9
Hz, 1H), 4.63 (dt, J = 9.9, 6.5 Hz, 1H), 4.49 (td, J = 9.2, 7.6 Hz, 1H), 4.42 (m, 1H),
434 (ddd, J=11.2,9.6, 7.4 Hz, 1H), 4.14 (ddd, J=11.2, 9.3, 7.5 Hz, 1H), 3.92 (dt, J
=13.9, 7.0 Hz, 1H), 3.84-3.80 (m, 1H), 3.78 (s, 3H), 1.98-1.90 (m, 1H), 1.87-1.79
(m, 1H), 1.72-1.66 (m, 1H), 1.59—1.51 (m, 1H); *C NMR (126 MHz, CDCl3) & 185.6,
174.5, 159.4, 130.7, 127.3, 114.2, 81.9, 68.8, 66.2, 55.4, 52.2, 47.6, 29.5, 25.6; HPLC:
the ee value was determined by HPLC analysis (Chiralpak AD-H, i-PrOH/Hexane =
25/75, 1.0 mL/min, 276 nm), retention time: tmajor = 11.373 min, tminer = 15.463 min,
ee = 96%. The NMR spectral data is consistent with reported literature values.”
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(R)-2-((S)-Tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl)-2-(p-tolyl)ethanone
(3¢

The compounds were prepared according to general procedure and purified by silica
gel chromatography (CH,Cl/EtOAc 100:0 to 99:1) affording 3¢ in 51% yield (154.8
mg) and 3¢’ in 24% yield (73.4 mg), corresponding to a combined yield of 75%

(228.2 mg) and a 2.1:1 d.r. "H NMR (500 MHz, CDCl3) § 7.36 (d, J = 8.1 Hz, 2H),
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7.14 (d,J =79 Hz, 2H), 6.23 (d, J = 8.4 Hz, 1H), 4.56-4.46 (m, 2H), 4.38 (q, J = 8.9
Hz, 1H), 4.29-4.20 (m, 1H), 4.11 (ddd, J=11.3, 9.3, 6.3 Hz, 1H), 3.87-3.80 (m, 1H),
3.72 (td, J = 7.8, 6.3 Hz, 1H), 2.31 (s, 3H), 2.16-2.08 (m, 1H), 1.95-1.82 (m, 2H),
1.74-1.66 (m, 1H); >C NMR (126 MHz, CDCl;) & 185.4, 173.9, 137.6, 133.1, 129.6,
129.4, 81.2, 68.5, 66.2, 52.7, 47.7, 30.6, 25.8, 21.4; HPLC: the ee value was
determined by HPLC analysis (Chiralcel OD-H, i-PrOH/Hexane = 30/70, 1.0 mL/min,
274 nm), retention time: tminor = 10.793 min, tyajor = 23.550 min, ee = 91%. The NMR

spectral data is consistent with reported literature values.”
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(R)-2-(?;)-Tetrahydrofuran-Z-yl)-1-(2-thioxooxazolidin-3-yl)-2-(p-tolyl)ethan0ne
(3¢’)

'H NMR (500 MHz, CDCl3) § 7.31 (d, J = 8.1 Hz, 2H), 7.06 (d, J = 7.9 Hz, 2H), 6.16
(d, J=9.9 Hz, 1H), 4.58 (dt, J =9.8, 6.5 Hz, 1H), 4.46-—4.39 (m, 1H), 4.37-4.31 (m,
1H), 4.27 (ddd, J = 11.2, 9.5, 7.5 Hz, 1H), 4.07 (ddd, J = 11.2, 9.2, 7.4 Hz, 1H),
3.89-3.83 (m, 1H), 3.75 (td, J = 7.9, 6.0 Hz, 1H), 2.25 (s, 3H), 1.91-1.83 (m, 1H),
1.81-1.72 (m, 1H), 1.65-1.59 (m, 1H), 1.53-1.48 (m, 1H); °C NMR (126 MHz,
CDCls) & 185.6, 174.4, 137.8, 132.2, 129.6, 129.6, 81.9, 68.8, 66.2, 52.7, 47.7, 29.5,
25.7, 21.3; HPLC: the ee value was determined by HPLC analysis (Chiralpak AD-H,
i-PrOH/Hexane = 20/80, 1.0 mL/min, 274 nm), retention time: tminer = 9.020 min,
tmajor = 11.583 min, ee = 97%. The NMR spectral data is consistent with reported
literature values.”
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(R)-2-([1,1'-Biphenyl]-4-yl)-2-((S)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-
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yDethan-1-one (3d)

The compounds were prepared according to general procedure and purified by silica
gel chromatography (CH,CL/EtOAc 100:0 to 99:1) affording 3d in 56% yield (207.2
mg) and 3d’ in 28% yield (101.3 mg), corresponding to a combined yield of 86%
(308.5 mg) and a 2:1 d.r. '"H NMR (500 MHz, CDCl3) 8 7.61-7.53 (m, 6H), 7.42 (t, J
= 7.7 Hz, 2H), 7.33 (t, J = 7.4 Hz, 1H), 6.35 (d, J = 8.4 Hz, 1H), 4.64—4.56 (m, 1H),
4.51 (td, J=9.3, 6.5 Hz, 1H), 4.40 (q, J = 9.0 Hz, 1H), 4.30—4.23 (m, 1H), 4.15 (ddd,
J=11.3,9.3,6.5 Hz, 1H), 3.87 (dd, J = 15.0, 6.9 Hz, 1H), 3.76 (dd, J = 14.1, 7.8 Hz,
1H), 2.20-2.12 (m, 1H), 1.98-1.87 (m, 2H), 1.78-1.71 (m, 1H); *C NMR (126 MHz,
CDCl) o 1854, 173.7, 141.0, 140.8, 135.2, 130.2, 128.9, 127.4, 127.3, 81.2, 68.6,
66.2, 52.7, 47.7, 30.6, 25.8; HPLC: the ee value was determined by HPLC analysis
(Chiralcel OD-H, i-PrOH/Hexane = 35/65, 1.0 mL/min, 278 nm), retention time: tminor
= 21.160 min, tmajor = 29.237 min, ee = 97%. The NMR spectral data is consistent
with reported literature values.”
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(R)-2-(|1,1'-Biphenyl]-4-yl)-2-((R)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-
yDethan-1-one (3d’)

'H NMR (500 MHz, CDCl3) § 7.57-7.43 (m, 6H), 7.37 (dd, J = 10.4, 4.8 Hz, 2H),
7.30-7.25 (m, 1H), 6.26 (d, J = 9.8 Hz, 1H), 4.64 (dt, J = 9.8, 6.5 Hz, 1H), 4.48-4.41
(m, 1H), 4.38 (m, 1H), 4.30 (ddd, J=11.2, 9.6, 7.3 Hz, 1H), 4.11 (ddd, J =11.2, 9.3,
7.6 Hz, 1H), 3.91-3.86 (m, 1H), 3.78 (td, J = 7.8, 6.0 Hz, 1H), 1.96-1.87 (m, 1H),
1.84-1.75 (m, 1H), 1.71-1.64 (m, 1H), 1.59-1.54 (m, 1H); *C NMR (126 MHz,
CDCls) 6 185.7, 174.3, 140.9, 140.8, 134.2, 130.1, 129.0, 127.6, 127.6, 127.2, 82.1,
68.8, 66.3, 52.8, 47.7, 29.7, 25.7, HPLC: the ee value was determined by HPLC
analysis (Chiralpak AD-H, i-PrOH/Hexane = 5/95, 1.0 mL/min, 268 nm), retention
time: tminor = 49.057 min, tmsjor = 51.497 min, ee = 96%. The NMR spectral data is

consistent with reported literature values.?
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(R)-2-(4-Chlorophenyl)-2-((S)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl)e
than-1-one (3e)

The compounds were prepared according to general procedure and purified by silica
gel chromatography (CH,Cl/EtOAc 100:0 to 99:1) affording 3e in 55% yield (179.1
mg) and 3d’ in 25% yield (80.9 mg), corresponding to a combined yield of 80% (260
mg) and a 2.2:1 d.r. "H NMR (500 MHz, CDCl3) & 7.44-7.38 (m, 2H), 7.32-7.27 (m,
2H), 6.25 (d, J = 8.1 Hz, 1H), 4.54-4.46 (m, 2H), 4.46-4.38 (m, 1H), 4.25 (ddd, J =
11.3, 9.5, 8.3 Hz, 1H), 4.14 (ddd, J = 11.4, 9.4, 6.8 Hz, 1H), 3.84-3.79 (m, 1H),
3.75-3.69 (m, 1H), 2.16-2.07 (m, 1H), 1.92-1.84 (m, 2H), 1.70-1.62 (m, 1H); °C
NMR (126 MHz, CDCls) 6 185.3, 173.3, 134.5, 133.9, 131.2, 128.8, 80.9, 68.5, 66.3,
52.4, 47.6, 30.5, 25.8; HPLC: the ee value was determined by HPLC analysis
(Chiralpak AS-H, i-PrOH/Hexane = 20/80, 1.0 mL/min, 274 nm), retention time: tminor
= 20.097 min, tmajor = 22.007 min, ee = 95%. The NMR spectral data is consistent
with reported literature values.”

(A

@) N\_—/O

H :

*

Cl
(R)-2-(4-Chlorophenyl)-2-((R)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl)e
than-1-one (3¢’)

'"H NMR (500 MHz, CDCl3) & 7.43-7.33 (m, 2H), 7.23 (d, J = 8.5 Hz, 2H), 6.18 (d, J
= 9.8 Hz, 1H), 4.54 (dt, J = 9.8, 6.5 Hz, 1H), 4.47-4.36 (m, 2H), 4.28 (ddd, J = 11.3,
9.6, 7.1 Hz, 1H), 4.12-4.06 (m, 1H), 3.88-3.82 (m, 1H), 3.76 (td, J = 7.9, 5.9 Hz, 1H),
1.92-1.83 (m, 1H), 1.81-1.74 (m, 1H), 1.66-1.59 (m, 1H), 1.48-1.42 (m, 1H); °C
NMR (126 MHz, CDCl3) & 185.4, 173.8, 133.9, 133.5, 130.8, 128.8, 81.8, 68.6, 66.2,

52.3, 47.5, 29.4, 25.5; HPLC: the ee value was determined by HPLC analysis
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(Chiralpak AD-H, i-PrOH/Hexane = 20/80, 1.0 mL/min, 273 nm), retention time:
tminor = 9.977 min, tmajor = 11.700 min, ee = 97%. The NMR spectral data is consistent
with reported literature values.”
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(R)-2-(4-Fluorophenyl)-2-((S)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl)et
han-1-one (3f)

The compounds were prepared according to general procedure and purified by silica
gel chromatography (CH>CL/EtOAc 100:0 to 99:1) affording 3f in 56% yield (172.6
mg) and 3f* in 25% yield (75.3 mg), corresponding to a combined yield of 81% (248
mg) and a 2.3:1 d.r. '"H NMR (500 MHz, CDCl3) § 7.51-7.39 (m, 2H), 7.08-6.96 (m,
2H), 6.27 (d, J = 8.1 Hz, 1H), 4.56—4.46 (m, 2H), 4.46-4.38 (m, 1H), 4.26 (ddd, J =
11.3, 9.5, 8.3 Hz, 1H), 4.14 (ddd, J = 11.4, 9.4, 6.8 Hz, 1H), 3.86-3.79 (m, 1H),
3.76-3.69 (m, 1H), 2.16-2.07 (m, 1H), 1.93-1.84 (m, 2H), 1.71-1.63 (m, 1H); °C
NMR (126 MHz, CDCl;) & 185.4, 173.6, 162.6 (d, J = 246.3 Hz), 131.8 (d, J = 3.2
Hz), 131.5 (d, J = 8.0 Hz), 115.6 (d, J = 21.3 Hz), 81.1, 68.5, 66.2, 52.2, 47.6, 30.5,
25.8; HPLC: the ee value was determined by HPLC analysis (Chiralpak AD-H,
i-PrOH/Hexane = 20/80, 1.0 mL/min, 290 nm), retention time: tminor = 11.230 min,
tmajor = 12.700 min, ee = 95%. The NMR spectral data is consistent with reported
literature values.”
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(R)-2-(4-Fluorophenyl)-2-((R)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl)e
than-1-one (31)

'"H NMR (500 MHz, CDCl3) § 7.49-7.35 (m, 2H), 7.03-6.87 (m, 2H), 6.19 (d, J = 9.8

Hz, 1H), 4.55 (dt, J = 9.8, 6.5 Hz, 1H), 4.48—4.34 (m, 2H), 4.28 (ddd, J = 11.3, 9.6,
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7.1 Hz, 1H), 4.09 (ddd, J = 11.3, 9.4, 7.9 Hz, 1H), 3.85 (dt, J = 14.0, 7.0 Hz, 1H),
3.75 (td, J = 7.8, 6.0 Hz, 1H), 1.92-1.83 (m, 1H), 1.82-1.73 (m, 1H), 1.66—1.58 (m,
1H), 1.50-1.42 (m, 1H); °C NMR (126 MHz, CDCl;) 5 185.4, 173.6, 162.4 (d, J =
246.9 Hz), 131.8 (d, J = 8.0 Hz), 131.5 (d, J = 3.1 Hz), 115.5 (d, J = 21.3 Hz), 81.1,
68.5, 66.2, 52.1, 47.6, 30.5, 25.8; HPLC: the ee value was determined by HPLC
analysis (Chiralpak AD-H, i-PrOH/Hexane = 20/80, 1.0 mL/min, 277 nm), retention
time: tminor = 8.967 min, tmsjor = 11.777 min, ee = 98%. The NMR spectral data is

consistent with reported literature values.’

(R)-2-(3-Methoxyphenyl)-2-((S)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl
)ethan-1-one (3g)

The compounds were prepared according to general procedure and purified by silica
gel chromatography (CH,Cl/EtOAc 100:0 to 99:1) affording 3g in 47% yield (150.2
mg) and 3g’ in 23% yield (74.1 mg), corresponding to a combined yield of 70%
(224.3 mg) and a 2:1 d.r. "H NMR (500 MHz, CDCls) 6 7.23 (t, J = 8.0 Hz, 1H), 7.05
(t, J = 4.3 Hz, 2H), 6.83-6.79 (m, 1H), 6.27 (d, J = 8.4 Hz, 1H), 4.56-4.46 (m, 2H),
4.38 (q, J = 9.0 Hz, 1H), 4.26-4.20 (m, 1H), 4.11 (ddd, J = 11.3, 9.3, 6.4 Hz, 1H),
3.87-3.82 (m, 1H), 3.79 (s, 3H), 3.73 (td, J = 7.9, 6.2 Hz, 1H), 2.16-2.07 (m, 1H),
1.96-1.84 (m, 2H), 1.75-1.68 (m, 1H); *C NMR (126 MHz, CDCl;) & 185.4, 173.6,
159.7, 137.6, 129.5, 122.2, 115.5, 113.4, 81.1, 68.5, 66.2, 55.4, 52.8, 47.6, 30.5, 25.7,
HPLC: the ee value was determined by HPLC analysis (Chiralpak AD-H,
i-PrOH/Hexane = 20/80, 1.0 mL/min, 277 nm), retention time: tmajor = 11.743 min,
tminor = 17.243 min, ee = 97%. The NMR spectral data is consistent with reported

literature values.’
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(R)-2-(3-Methoxyphenyl)-2-((R)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl
)ethan-1-one (3g’)

'H NMR (500 MHz, CDCL3) & 7.25-7.19 (m, 1H), 7.07 (dd, J = 4.9, 3.2 Hz, 2H),

o S
Q\/U\NJ\O
R,

6.86-6.77 (m, 1H), 6.25 (d, J = 9.8 Hz, 1H), 4.66 (dt, J = 9.8, 6.4 Hz, 1H), 4.49 (td, J
=9.2,7.5 Hz, 1H), 4.45-4.39 (m, 1H), 4.34 (ddd, J = 11.2, 9.6, 7.5 Hz, 1H), 4.15 (ddd,
J =113, 9.3, 7.5 Hz, 1H), 3.96-3.90 (m, 1H), 3.85-3.81 (m, 1H), 3.80 (s, 3H),
2.00-1.90 (m, 1H), 1.88-1.80 (m, 1H), 1.74-1.66 (m, 1H), 1.62—1.53 (m, 1H); "°C
NMR (126 MHz, CDCls) & 185.68, 174.1, 159.9, 136.7, 129.7, 122.1, 115.3, 113.5,
81.9, 68.7, 66.2, 55.5, 52.9, 47.7, 29.5, 25.6; HPLC: the ee value was determined by
HPLC analysis (Chiralpak AD-H, i-PrOH/Hexane = 25/75, 1.0 mL/min, 277 nm),
retention time: tminor = 9.200 min, tmajor = 16.480 min, ee = 97%. The NMR spectral

data is consistent with reported literature values.”
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(R)-2-(3-Chlorophenyl)-2-((S)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl)e
than-1-one (3h)

The compounds were prepared according to general procedure and purified by silica

Ve

gel chromatography (CH,CL/EtOAc 100:0 to 99:1) affording 3h in 58% yield (187.5
mg) and 3h’ in 23% yield (75.8 mg), corresponding to a combined yield of 81%
(263.3 mg) and a 2.5:1 d.r. '"H NMR (500 MHz, CDCl3) & 7.47 (d, J = 0.8 Hz, 1H),
7.40-7.35 (m, 1H), 7.26 (dd, J = 4.1, 2.0 Hz, 2H), 6.29 (d, J = 8.2 Hz, 1H), 4.56-4.49
(m, 2H), 4.48-4.40 (m, 1H), 4.30-4.23 (m, 1H), 4.20-4.13 (m, 1H), 3.86-3.80 (m,
1H), 3.77-3.70 (m, 1H), 2.17-2.08 (m, 1H), 1.95-1.85 (m, 2H), 1.72-1.65 (m, 1H);
B3C NMR (126 MHz, CDCl;) & 185.4, 173.1, 138.0, 134.4, 129.8, 129.7, 128.4, 128.1,
81.0, 68.5, 66.3, 52.5, 47.6, 30.5, 25.7; HPLC: the ee value was determined by HPLC

12



analysis (Chiralpak AD-H, i-PrOH/Hexane = 20/80, 1.0 mL/min, 273 nm), retention
time: tmajor = 9.283min, tminer = 9.893 min, ee = 98%. The NMR spectral data is

consistent with reported literature values.?

OH \_/

2,

(R)-2-(3-Chlorophenyl)-2-((R)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl)e
than-1-one (3h’)

'H NMR (500 MHz, CDCl3) & 7.50 (s, 1H), 7.42-7.37 (m, 1H), 7.29-7.24 (m, 2H),
6.27 (d, J =9.8 Hz, 1H), 4.62 (dt, J =9.8, 6.5 Hz, 1H), 4.55-4.43 (m, 2H), 4.39-4.32
(m, 1H), 4.21-4.14 (m, 1H), 3.92 (dd, J = 14.6, 7.5 Hz, 1H), 3.82 (td, J = 7.8, 6.2 Hz,
1H), 1.99-1.90 (m, 1H), 1.90-1.82 (m, 1H), 1.75-1.68 (m, 1H), 1.59-1.51 (m, 1H);
BC NMR (126 MHz, CDCl3) & 185.7, 173.8, 137.2, 134.7, 130.0, 129.6, 128.3, 128.1,
82.0, 68.8, 66.4, 52.6, 47.6, 29.6, 25.6; HPLC: the ee value was determined by HPLC
analysis (Chiralpak AD-H, i-PrOH/Hexane = 25/75, 1.0 mL/min, 275 nm), retention
time: tminor = 7.303 min, tmajor = 11.403 min, ee = 99%. The NMR spectral data is

consistent with reported literature values.’

Cla_~
@

(R)-2-(2-Chlorophenyl)-2-((S)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl)e
than-1-one (3i)

The compounds were prepared according to general procedure and purified by silica
gel chromatography (CH,Cl,/EtOAc 100:0 to 99:1) affording 3i in 61% yield (197.5
mg) and 3i’ in 22% yield (72.0 mg), corresponding to a combined yield of 83% (269.5
mg) and a 2.7:1 d.r. '"H NMR (500 MHz, CDCls) & 7.69 (dd, J = 7.6, 1.9 Hz, 1H),
7.38 (dd, J=7.7, 1.6 Hz, 1H), 7.26-7.18 (m, 2H), 6.58 (d, J = 6.3 Hz, 1H), 4.70-4.59
(m, 1H), 4.57-4.43 (m, 2H), 4.28-4.17 (m, 2H), 3.85 (dt, J = 13.4, 6.7 Hz, 1H), 3.74
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(dt, J = 8.3, 6.6 Hz, 1H), 2.08-2.00 (m, 1H), 1.88—1.75 (m, 3H); °C NMR (126 MHz,
CDCls) 6 185.1, 172.9, 135.7, 133.5, 131.3, 129.8, 128.9, 126.9, 80.5, 69.0, 66.4, 49.4,
47.9, 29.7, 25.9; HPLC: the ee value was determined by HPLC analysis (Chiralpak
AS-H, i-PrOH/Hexane = 25/75, 1.0 mL/min, 272 nm), retention time: tyinor = 17.197
min, tmajor = 21.880 min, ee = 98%. The NMR spectral data is consistent with reported

literature values.’

S

(R)-2-(2-Chlorophenyl)-2-((R)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl)e
than-1-one (3i’)

"H NMR (500 MHz, CDCls) & 7.69 (dd, J = 7.7, 1.9 Hz, 1H), 7.39 (dd, J = 7.7, 1.6 Hz,
1H), 7.26-7.19 (m, 2H), 6.60 (d, J = 9.6 Hz, 1H), 4.64 (dt, J = 9.6, 6.0 Hz, 1H), 4.52
(td, J=9.2, 6.8 Hz, 1H), 4.47-4.39 (m, 1H), 4.36-4.26 (m, 1H), 4.21-4.14 (m, 1H),
4.03 (td, J = 7.7, 5.7 Hz, 1H), 3.84-3.77 (m, 1H), 2.12-2.05 (m, 1H), 1.90-1.84 (m,
1H), 1.82-1.74 (m, 2H); °C NMR (126 MHz, CDCl3) & 185.2, 174.0, 135.2, 133.6,
130.4, 130.3, 129.0, 127.2, 83.1, 69.3, 66.2, 49.7, 47.9, 29.3, 25.8; HPLC: the ee
value was determined by HPLC analysis (Chiralpak AD-H, i-PrOH/Hexane = 25/75,
1.0 mL/min, 281 nm), retention time: tminor = 11.260 min, tmajor = 17.353 min, ee =

97%. The NMR spectral data is consistent with reported literature values.’
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(R)-2-(Naphthalen-1-yl)-2-((S)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl)e
than-1-one (3j)

The compounds were prepared according to general procedure and purified by silica
gel chromatography (CH>CL/EtOAc 100:0 to 99:1) affording 3j in 59% yield (200.3
mg) and 3j’ in 22% yield (76.2 mg), corresponding to a combined yield of 81%
(276.5 mg) and a 2.6:1 d.r. '"H NMR (500 MHz, CDCl3) & 8.34 (d, J = 8.6 Hz, 1H),

7.84 (d, J = 8.0 Hz, 1H), 7.79 (d, J = 8.2 Hz, 1H), 7.71 (d, J = 7.3 Hz, 1H), 7.56 (ddd,
14



J=284,6.8,1.2 Hz, 1H), 7.50-7.42 (m, 2H), 7.08 (d, J = 7.4 Hz, 1H), 4.68 (q, J = 6.8
Hz, 1H), 4.47 (td, J = 8.9, 6.3 Hz, 1H), 4.32 (dd, J =17.5, 8.7 Hz, 1H), 4.29-4.22 (m,
1H), 4.12 (ddd, J=11.1, 9.0, 6.3 Hz, 1H), 3.91-3.85 (m, 1H), 3.72 (td, J = 8.0, 5.6 Hz,
1H), 2.07-1.95 (m, 3H), 1.92-1.84 (m, 1H); *C NMR (126 MHz, CDCl;) & 185.5,
173.9, 134.2, 132.9, 132.5, 128.9, 128.6, 126.4, 126.3, 125.8, 125.5, 124.8, 81.8, 68.9,
66.3, 48.3, 47.9, 30.2, 26.0; HPLC: the ee value was determined by HPLC analysis
(Chiralpak AD-H, i-PrOH/Hexane = 25/75, 1.0 mL/min, 279 nm), retention time:
tmajor = 11.733 min, tminor = 14.167 min, ee = 95%. The NMR spectral data is

consistent with reported literature values.

:

S
N)J\O
/

(R)-2-(Naphthalen-1-yl)-2-((R)-tetrahydrofuran-2-yl)-1-(2-thioxooxazolidin-3-yl)
ethan-1-one (3j’)

'H NMR (500 MHz, CDCl3) § 8.54 (d, J = 8.6 Hz, 1H), 7.85 (d, J = 8.1 Hz, 1H),
7.82-7.76 (m, 2H), 7.58 (dd, J = 11.2, 4.1 Hz, 1H), 7.53-7.43 (m, 2H), 7.08 (d, J =
9.5 Hz, 1H), 4.85-4.76 (m, 1H), 4.55-4.46 (m, 1H), 4.40-4.31 (m, 2H), 4.17—4.10 (m,
1H), 4.09-4.03 (m, 1H), 3.88-3.82 (m, 1H), 2.03-1.97 (m, 1H), 1.89-1.79 (m, 1H),
1.71-1.64 (m, 1H), 1.60-1.53 (m, 1H); *C NMR (126 MHz, CDCl) & 185.8, 174.9,
134.9, 132.6, 132.1, 129.0, 128.6, 126.6, 125.9, 125.6, 125.0, 83.5, 69.2, 66.3, 48.1,
29.6, 25.9; HPLC: the ee value was determined by HPLC analysis (Chiralpak AD-H,
i-PrOH/Hexane = 25/75, 1.0 mL/min, 279 nm), retention time: tyinor = 10.623 min,
tmajor = 18.690 min, ee = 97%. The NMR spectral data is consistent with reported

literature values.’
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(R)-2-Phenyl-2-((S)-tetrahydrofuran-2-yl)-1-(2-thioxothiazolidin-3-yl)ethan-1-on
e@3)
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The compounds were prepared according to general procedure and purified by silica
gel chromatography (CH,Cl,/EtOAc 100:0 to 99:1) affording 31 in 51% yield (156.4
mg) and 31’ in 28% yield (86.1 mg), corresponding to a combined yield of 79% (242.5
mg) and a 1.8:1 d.r. "H NMR (500 MHz, CDCl3) & 7.44-7.38 (m, 2H), 7.36-7.30 (m,
J=10.0, 4.7 Hz, 2H), 7.30-7.27 (m, 1H), 6.08 (d, J = 8.1 Hz, 1H), 4.59—4.43 (m, J =
11.6, 10.9, 5.7 Hz, 3H), 3.80 (dd, J = 11.0, 4.1 Hz, 1H), 3.72 (dd, J = 14.2, 7.6 Hz,
1H), 3.16 (dd, J=8.2, 6.8 Hz, 2H), 2.16-2.09 (m, J = 12.3, 6.6 Hz, 1H), 1.91-1.85 (m,
J=10.3, 3.0 Hz, 2H), 1.80-1.74 (m, 1H); °C NMR (126 MHz, CDCl5) & 201.8, 174.5,
136.4, 129.6, 128.7, 127.8, 81.0, 68.5, 56.9, 54.9, 30.5, 28.3, 25.8; HPLC: the ee
value was determined by HPLC analysis (Chiralpak AD-H, i-PrOH/Hexane = 5/95,
1.0 mL/min, 311 nm), retention time: tmajor = 20.240 min, tyiner = 22.417 min, ee =

95%. The NMR spectral data is consistent with reported literature values.?
R
/

(R)-2-Phenyl-2-((R)-tetrahydrofuran-2-yl)-1-(2-thioxothiazolidin-3-yl)ethan-1-on
e(3D)

'H NMR (500 MHz, CDCl;) & 7.45 (dd, J = 5.2, 3.3 Hz, 2H), 7.34-7.30 (m, 2H),
7.29-7.26 (m, 1H), 5.97 (d, J = 9.7 Hz, 1H), 4.72-4.66 (m, 1H), 4.62 (dt, J =9.7, 6.5
Hz, 1H), 4.50 (dt, J = 12.1, 7.7 Hz, 1H), 3.91 (dt, J = 14.0, 7.0 Hz, 1H), 3.82 (td, J =
79, 6.0 Hz, 1H), 3.31-3.23 (m, 1H), 3.20-3.12 (m, 1H), 1.94-1.87 (m, 1H),
1.85-1.79 (m, 1H), 1.69-1.62 (m, 1H), 1.56-1.49 (m, 1H); °C NMR (126 MHz,
CDCl) 6 202.0, 174.9, 1354, 129.6, 128.7, 127.9, 82.5, 68.7, 56.9, 54.9, 29.6, 28.4,
25.6; HPLC: the ee value was determined by HPLC analysis (Chiralpak AD-H,
i-PrOH/Hexane = 25/75, 1.0 mL/min, 310 nm), retention time: tyinor = 8.010 min,
tmajor = 11.423 min, ee = 97%. The NMR spectral data is consistent with reported

literature values.’

16



0 S
(A
(@] g : N\_/S
BN
.

(R,E)-4-Phenyl-2-((S)-tetrahydrofuran-2-yl)-1-(2-thioxothiazolidin-3-yl)but-3-en-
1-one (3m)

The compounds were prepared according to general procedure using
CH;CO,CH3/CH,Cl; (3:1, v/v) as solvent and L4/Ni(OTf); as catalyst and purified by
silica gel chromatography (CH>CL/EtOAc 99:1) affording 3m in 36% yield (120.3
mg) and 3m’ in 30% yield (99.7 mg), corresponding to a combined yield of 66%
(220.0 mg) and a 1.2:1 d.r. '"H NMR (500 MHz, CDCl;) & 7.43-7.38 (m, 2H), 7.31
(dd, J=10.3, 4.8 Hz, 2H), 7.25-7.20 (m, 1H), 6.61-6.50 (m, 1H), 6.45-6.34 (m, 1H),
5.62 (dd, J =9.0, 5.3 Hz, 1H), 4.64—4.54 (m, 2H), 4.45-4.40 (m, 1H), 3.88-3.83 (m,
1H), 3.80-3.75 (m, 1H), 3.33-3.22 (m, 2H), 2.08-2.02 (m, 1H), 1.90-1.83 (m, 2H),
1.80-1.73 (m, 1H); *C NMR (126 MHz, CDCl5) § 202.1, 174.5, 136.9, 134.8, 128.7,
127.9, 126.7, 124.4, 80.1, 69.0, 56. 9, 52.8, 29.7, 28.4, 25.9; HPLC: the ee value was
determined by HPLC analysis (Chiralpak AD-H, i-PrOH/Hexane = 25/75, 1.0
mL/min, 311 nm), retention time: tminor = 12.590 min, tmajor = 18.423 min, ee = 95%.

The NMR spectral data is consistent with reported literature values.”
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(R,E)-4-Phenyl-2-((R)-tetrahydrofuran-2-yl)-1-(2-thioxothiazolidin-3-yl)but-3-en-
1-one (3m’)

'H NMR (500 MHz, CDCls) & 7.40-7.36 (m, 2H), 7.34-7.29 (m, J = 7.5 Hz, 2H),
7.27 — 7.21 (m, 1H), 6.64 (d, J = 16.1 Hz, 1H), 6.21 (dd, J = 16.0, 9.0 Hz, 1H),
5.58-5.45 (m, J = 9.1 Hz, 1H), 4.71 (ddd, J = 12.2, 7.8, 5.5 Hz, 1H), 4.51 (ddd, J =
12.1, 8.9, 7.8 Hz, 1H), 4.44 (dt, J = 9.3, 6.3 Hz, 1H), 3.89 (dt, J = 13.3, 6.8 Hz, 1H),
3.80 (dt, J = 14.2, 7.0 Hz, 1H), 3.34 (ddd, J = 11.0, 8.9, 7.9 Hz, 1H), 3.21 (ddd, J =
11.0, 7.7, 5.5 Hz, 1H), 2.02-1.85 (m, 3H), 1.76 (ddd, J = 10.9, 7.3, 5.8 Hz, 1H); °C

NMR (126 MHz, CDCl3) 6 202.2, 175.1, 136.8, 134.8, 128.8, 128.1, 126.6, 124.2,
17



81.4, 68.7, 56.7, 53.2, 29.6, 28.6, 25.7; HPLC: the ee value was determined by HPLC
analysis (Chiralpak AD-H, i-PrOH/Hexane = 20/80, 1.0 mL/min, 310 nm), retention
time: tminor = 12.850 min, tyajor = 14.733 min, ee = 90%. The NMR spectral data is

consistent with reported literature values.’
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(R,E)-4-(4-Bromophenyl)-2-((S)-tetrahydrofuran-2-yl)-1-(2-thioxothiazolidin-3-yl
)but-3-en-1-one (3n)

The compounds were prepared according to general procedure using
CH;CO,CH3/CH,Cl; (3:1, v/v) as solvent and L4/Ni(OTf); as catalyst and purified by
silica gel chromatography (CH,Cl,/EtOAc 99:1) affording 3n in 52% yield (246.9 mg)
and 3n’ in 25% yield (122.1 mg), corresponding to a combined yield of 77% (369.0
mg) and a 2:1 d.r. "H NMR (500 MHz, CDCl3)  7.45-7.39 (m, 2H), 7.28-7.25 (m,
2H), 6.54-6.46 (m, 1H), 6.43—6.34 (m, 1H), 5.62 (dd, J = 8.8, 5.4 Hz, 1H), 4.65-4.51
(m, 2H), 4.40 (td, J = 7.0, 5.6 Hz, 1H), 3.88-3.81 (m, 1H), 3.80-3.74 (m, 1H),
3.34-3.22 (m, 2H), 2.08-2.01 (m, 1H), 1.90-1.83 (m, 2H), 1.77-1.70 (m, 1H); *C
NMR (126 MHz, CDCls) 6 202.2, 174.2, 135.8, 133.5, 131.8, 128.3, 125.4, 121.7,
80.1, 69.0, 56.8, 52.7, 29.7, 28.4, 25.8; HPLC: the ee value was determined by HPLC
analysis (Chiralpak AD-H, i-PrOH/Hexane = 25/75, 1.0 mL/min, 271 nm), retention
time: tminor = 17.247 min, tmjor = 29.000 min, ee = 97%. The NMR spectral data is
consistent with reported literature values.?
X,
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(R,E)-4-(4-Bromophenyl)-2-((R)-tetrahydrofuran-2-yl)-1-(2-thioxothiazolidin-3-y
I)but-3-en-1-one (3n’)

'H NMR (500 MHz, CDCl3) § 7.43 (d, J = 8.4 Hz, 2H), 7.23 (d, J = 8.4 Hz, 2H), 6.57
(d, J =16.0 Hz, 1H), 6.20 (dd, J = 16.0, 9.0 Hz, 1H), 5.50 (t, J = 9.1 Hz, 1H), 4.72
(ddd, J=12.6, 7.8, 5.1 Hz, 1H), 4.51 (ddd, J=12.0, 9.3, 7.8 Hz, 1H), 4.42 (dt,J =9.2,
6.3 Hz, 1H), 3.88 (dt, J=13.5, 6.9 Hz, 1H), 3.80 (dd, J = 14.0, 7.5 Hz, 1H), 3.37 (ddd,
J=10.7, 94, 8.0 Hz, 1H), 3.22 (ddd, J = 11.1, 7.7, 5.1 Hz, 1H), 2.03-1.87 (m, J =
27.3,19.5,9.8, 5.3 Hz, 3H), 1.76-1.69 (m, 1H); *C NMR (126 MHz, CDCl3) § 202.3,
174.9, 135.7, 133.5, 131.6, 128.2, 125.1, 121.8, 81.5, 68.7, 56.7, 53.2, 29.6, 28.7, 25.7,
HPLC: the ee value was determined by HPLC analysis (Chiralpak AS-H,
i-PrOH/Hexane = 25/75, 1.0 mL/min, 268 nm), retention time: tyinor = 18.823 min,
tmajor = 28.987 min, ee = 92%. The NMR spectral data is consistent with reported

literature values.’

CsH7
(R,E)-2-((S)-Tetrahydrofuran-2-yl)-1-(2-thioxothiazolidin-3-yl)hept-3-en-1-one
(30)

The compounds were prepared according to general procedure using
CH3CO,CH3/CH,Cl, (3:1, v/v) as solvent and L4/Ni(OTf); as catalyst and purified by
silica gel chromatography (CH,Cly/petroleum ether 75:25 to 100:0) affording 30 in 42%
yield (125.9 mg) and 30’ in 28% yield (83.1 mg), corresponding to a combined yield
of 70% (209.0 mg) and a 1.5:1 d.r. '"H NMR (500 MHz, CDCl;) & 5.68-5.55 (m, 2H),
5.36 (dd, J = 7.9, 5.5 Hz, 1H), 4.59-4.49 (m, 2H), 4.29 (td, J = 7.0, 5.6 Hz, 1H),
3.84-3.79 (m, 1H), 3.76-3.71 (m, 1H), 3.31-3.20 (m, 2H), 2.06-2.01 (m, 2H),
2.01-1.95 (m, 1H), 1.88-1.81 (m, 2H), 1.75-1.67 (m, 1H), 1.43-1.35 (m, 2H), 0.88 (t,
J=7.4 Hz, 3H); ”C NMR (126 MHz, CDCl3) § 201.8, 175.0, 136.4, 124.4, 79.9, 68.9,
56.9, 52.5, 34.9, 29.5, 28.46, 25.8, 22.4, 13.8; HPLC: the ee value was determined by
HPLC analysis (Chiralpak AD-H, i-PrOH/Hexane = 10/90, 1.0 mL/min, 279 nm),
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retention time: tminor = 17.057 min, tmajor = 21.230 min, ee = 90%. The NMR spectral

data is consistent with reported literature values.”

(AL
0 : N S
H ;\‘ /

CsH7
(R,E)-2-((R)-Tetrahydrofuran-2-yl)-1-(2-thioxothiazolidin-3-yl)hept-3-en-1-one
(30%)

'H NMR (500 MHz, CDCls) & 5.72-5.61 (m, 1H), 5.42-5.33 (m, 1H), 5.24 (t, J =9.1
Hz, 1H), 4.69-4.61 (m, 1H), 4.51-4.44 (m, 1H), 4.27 (dt, J = 9.3, 6.3 Hz, 1H), 3.81
(dt,J=13.4,6.9 Hz, 1H), 3.73 (td, J = 7.6, 6.1 Hz, 1H), 3.33-3.28 (m, 1H), 3.22-3.16
(m, 1H), 1.99-1.81 (m, 5H), 1.68-1.62 (m, 1H), 1.39-1.32 (m, 2H), 0.84 (t, J = 7.4
Hz, 3H); *C NMR (126 MHz, CDCl3) § 201.9, 175.6, 136.4, 124.5, 81.3, 68.5, 56.7,
53.1, 34.8, 29.4, 28.6, 25.5, 22.3, 13.7; HPLC: the ee value was determined by HPLC
analysis (Chiralpak AD-H, i-PrOH/Hexane = 5/95, 1.0 mL/min, 309 nm), retention
time: tminor = 10.003 min, tmajor = 13.390 min, ee = 86%. The NMR spectral data is

consistent with reported literature values.?
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(R,E)-4-Phenyl-2-((S)-tetrahydrofuran-2-yl)-1-(2-thioxothiazolidin-3-yl)pent-3-en
-1-one (3p)

The compounds were prepared according to general procedure using
CH3CO,CH3/CH,Cl, (3:1, v/v) as solvent and L4/Ni(OTf); as catalyst and purified by
silica gel chromatography (CH,Cl,/EtOAc 99:1) affording 3p in 45% yield (157.9 mg)
and 3p’ in 21% yield (71.0 mg), corresponding to a combined yield of 66% (228.9 mg)
and a 2.2:1 d.r. '"H NMR (500 MHz, CDCl3) § 7.46—7.39 (m, 2H), 7.34-7.29 (m, 2H),
7.26-7.23 (m, 1H), 6.01 (d, J = 2.3 Hz, 2H), 4.64-4.51 (m, 2H), 4.44-4.39 (m, 1H),
3.85 (dt, J = 13.8, 6.9 Hz, 1H), 3.81-3.75 (m, 1H), 3.32 (dt, J = 11.0, 8.0 Hz, 1H),
3.28-3.21 (m, 1H), 2.10 (s, 3H), 2.05-1.98 (m, 1H), 1.90-1.82 (m, 2H), 1.82—1.75 (m,
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1H); °C NMR (126 MHz, CDCl3) & 202.3, 174.9, 143.1, 139.9, 128.3, 127.4, 126.2,
122.2, 80.3, 69.2, 57.0, 48.9, 29.3, 28.5, 26.1, 17.5; HPLC: the ee value was
determined by HPLC analysis (Chiralpak OD-H, i-PrOH/Hexane = 25/75, 1.0
mL/min, 310 nm), retention time: tminor = 10.013 min, tyajor =13.200 min, ee = 97%.

The NMR spectral data is consistent with reported literature values.?
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(R,E)-4-Phenyl-2-((R)-tetrahydrofuran-2-yl)-1-(2-thioxothiazolidin-3-yl)pent-3-e
n-1-one (3p’)
'H NMR (500 MHz, CDCl3) & 7.43-7.38 (m, 2H), 7.33 (dd, J = 10.2, 4.8 Hz, 2H),

7.27-7.24 (m, J = 6.4, 4.1 Hz, 1H), 5.93 (t, J = 9.5 Hz, 1H), 5.84-5.76 (m, J = 10.0,
1.2 Hz, 1H), 4.66 (ddd, J = 12.1, 7.6, 6.6 Hz, 1H), 4.55 (dt, J = 12.1, 7.8 Hz, 1H),
4.41-4.35 (m, 1H), 3.97-3.91 (m, 1H), 3.80 (dd, J = 14.3, 7.3 Hz, 1H), 3.33 (dt, J =
10.9, 7.9 Hz, 1H), 3.25 (ddd, J = 11.0, 7.6, 6.6 Hz, 1H), 2.17 (d, J = 1.2 Hz, 3H),
2.01-1.88 (m, 3H), 1.78-1.72 (m, 1H); *C NMR (126 MHz, CDCl;) § 202.4, 175.9,
143.0, 140.0, 128.4, 127.6, 126.1, 122.9, 82.5, 68.9, 56.9, 50.4, 29.6, 28.7, 25.6, 18.1;
HPLC: the ee value was determined by HPLC analysis (Chiralpak AD-H,
iI-PrOH/Hexane = 25/75, 1.0 mL/min, 309 nm), retention time: tminer = 7.030 min,
tmajor = 14.483 min, ee = 93%. The NMR spectral data is consistent with reported

literature values.’
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(R)-2-Phenyl-2-((S)-1-oxaspiro[4.5]decan-2-yl)-1-(2-thioxooxazolidin-3-yl)ethan-1
-one (3q)

The compounds were prepared according to general procedure and purified by silica
gel chromatography (CH,Cly/petroleum ether 75:25 to 100:0) affording 3q in 57%
yield (205.8 mg) and 3q’ in 18% yield (63.7 mg), corresponding to a combined yield
of 75% (269.5 mg) and a 3.2:1 d.r. '"H NMR (500 MHz, CDCls) § 7.48 (dd, J = 5.2,
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3.3 Hz, 2H), 7.34-7.29 (m, 2H), 7.28-7.24 (m, 1H), 6.31 (d, J = 8.2 Hz, 1H), 4.59 (dt,
J=28.1, 6.4 Hz, 1H), 4.49 (td, J = 9.3, 6.8 Hz, 1H), 4.43—4.35 (m, 1H), 4.26-4.20 (m,
1H), 4.17-4.10 (m, 1H), 2.16-2.08 (m, 1H), 1.89-1.81 (m, 1H), 1.80-1.69 (m, 2H),
1.58-1.26 (m, 10H); >*C NMR (126 MHz, CDCl;) § 185.5, 173.9, 136.2, 130.0, 128.4,
127.6, 83.8, 80.4, 66.1, 53.5, 47.6, 38.6, 37.7, 35.6, 30.3, 25.8, 24.1, 24.1; HPLC: the
ee value was determined by HPLC analysis (Chiralpak IB-H, i-PrOH/Hexane = 10/90,
1.0 mL/min, 275 nm), retention time: tminor = 13.317 min, tmajor = 14.720 min, ee =

97%. The NMR spectral data is consistent with reported literature values.®
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(R)-2-Phenyl-2-((R)-1-oxaspiro[4.5]decan-2-yl)-1-(2-thioxooxazolidin-3-yl)ethan-
1-one (3q°)
'H NMR (500 MHz, CDCl3) 8 7.51 (dd, J = 5.2, 3.3 Hz, 2H), 7.34-7.29 (m, 2H), 7.26

(ddd, J=5.7,3.7, 1.2 Hz, 1H), 6.23 (d, J=9.7 Hz, 1H), 4.74-4.64 (m, 1H), 4.50-4.41
(m, 2H), 4.38-4.31 (m, 1H), 4.20-4.13 (m, 1H), 1.78-1.65 (m, 4H), 1.65-1.32 (m,
10H); >C NMR (126 MHz, CDCl;) & 185.7, 174.6, 135.5, 129.7, 128.7, 127.8, 84.2,
81.5, 66.3, 54.1,47.7, 38.8, 37.6, 35.2, 29.2, 25.8, 24.3, 24.1; HPLC: the ee value was
determined by HPLC analysis (Chiralpak IB-H, i-PrOH/Hexane = 10/90, 1.0 mL/min,
278 nm), retention time: tmajor = 9.807 min, tyiner = 18.560 min, ee = 97%. The NMR
spectral data is consistent with reported literature values.”
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(R)-2-Phenyl-2-((S)-tetrahydro-2H-pyran-2-yl)-1-(2-thioxooxazolidin-3-yl)ethan-
1-one (3r)

The compounds were prepared according to general procedure using CH,Cl, as
solvent and purified by silica gel chromatography (CH,Cl,/EtOAc 99:1) affording 3r
in 38% yield (116.0 mg) and 3r’ in 25% yield (76.0 mg), corresponding to a
combined yield of 63% (192.0 mg) and a 1.5:1 d.r. '"H NMR (500 MHz, CDCl;) &
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7.53-7.47 (m, 2H), 7.35-7.30 (m, 2H), 7.29-7.26 (m, 1H), 6.39 (d, J = 8.3 Hz, 1H),
4.49 (td, J = 9.3, 6.9 Hz, 1H), 4.43-4.36 (m, 1H), 4.26-4.19 (m, 1H), 4.154.09 (m,
1H), 4.00 (dd, J = 13.3, 5.1 Hz, 1H), 3.94-3.88 (m, 1H), 3.32 (td, J = 11.5, 2.3 Hz,
1H), 1.87-1.80 (m, 1H), 1.73-1.66 (m, 1H), 1.57—1.45 (m, 4H); °C NMR (126 MHz,
CDCls) 6 185.4, 173.5, 135.9, 130.0, 128.5, 127.7, 79.6, 69.0, 66.1, 53.3, 47.7, 29.8,
25.9, 23.5; HPLC: the ee value was determined by HPLC analysis (Chiralpak AD-H,
i-PrOH/Hexane = 10/90, 1.0 mL/min, 275 nm), retention time: tmajor = 17.003 min,
tminor = 21.647 min, ee = 96%. The NMR spectral data is consistent with reported

literature values.’
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(R)-2-Phenyl-2-((R)-tetrahydro-2H-pyran-2-yl)-1-(2-thioxooxazolidin-3-yl)ethan-
1-one (3r’)

'H NMR (500 MHz, CDCl;) § 7.54—7.45 (m, 2H), 7.34-7.29 (m, 2H), 7.28-7.26 (m,
1H), 6.19 (d, J = 9.9 Hz, 1H), 4.50-4.38 (m, 2H), 4.34-4.28 (m, 1H), 4.19-4.11 (m,
1H), 4.07-4.00 (m, 1H), 3.98-3.91 (m, 1H), 3.51-3.40 (m, 1H), 1.78-1.72 (m, 1H),
1.60-1.52 (m, 1H), 1.50-1.44 (m, 1H), 1.42-1.32 (m, 1H), 1.26-1.14 (m, 2H); °C
NMR (126 MHz, CDCls) 6 185.4, 174.2, 134.5, 129.9, 128.7, 127.9, 80.6, 68.7, 66.2,
53.8, 47.6, 29.1, 25.9, 23.3; HPLC: the ee value was determined by HPLC analysis
(Chiralpak AD-H, i-PrOH/Hexane = 10/90, 1.0 mL/min, 274 nm), retention time:
tminor = 10.083 min, tpsor = 11.173 min, ee = 95%. The NMR spectral data is

consistent with reported literature values.’
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(2R,3S)-3-Methoxy-2-phenyl-1-(2-thioxothiazolidin-3-yl)octan-1-one (3s)

The compounds were prepared according to general procedure using CH,Cl, as
solvent and purified by silica gel chromatography (CH,Cl,/petroleum ether 75:25 to
100:0) affording 3s in 27% yield (95.9 mg) and 3s’ in 27% yield (94.1 mg),
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corresponding to a combined yield of 54% (190.0 mg) and a 1:1 d.r. "H NMR (500
MHz, CDCl3) 6 7.45-7.40 (m, 2H), 7.32 (dd, J = 11.4, 4.4 Hz, 2H), 7.29-7.26 (m,
1H), 6.10 (d, J = 7.8 Hz, 1H), 4.59-4.47 (m, 2H), 3.84-3.77 (m, 1H), 3.24-3.14 (m,
2H), 3.07 (s, 3H), 1.58— 1.43 (m, 3H), 1.34-1.25 (m, 5H), 0.88 (t, J = 6.9 Hz, 3H); °C
NMR (126 MHz, CDCl3) 6 201.5, 174.5, 135.8, 130.1, 128.4, 127.6, 84.0, 58.9, 56.9,
54.5,33.2,32.0, 28.3, 25.4, 22.7, 14.2; HPLC: the ee value was determined by HPLC
analysis (Chiralpak IB-H, i-PrOH/Hexane = 5/95, 1.0 mL/min, 312 nm), retention
time: tminor = 27.060 min, tmajor = 29.807 min, ee = 95%. The NMR spectral data is

consistent with reported literature values.
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(2R,3R)-3-Methoxy-2-phenyl-1-(2-thioxothiazolidin-3-yl)octan-1-one (3s’)
'H NMR (500 MHz, CDCl3) & 7.45 (dt, J = 3.4, 2.0 Hz, 2H), 7.33-7.28 (m, 2H),

7.28-7.26 (m, 1H), 6.04 (d, J =9.9 Hz, 1H), 4.66-4.58 (m, 1H), 4.48 (dt, J=12.1,7.9
Hz, 1H), 4.00-3.92 (m, 1H), 3.38 (s, 3H), 3.27 (dt, J = 11.0, 7.9 Hz, 1H), 3.18-3.12
(m, 1H), 1.42-1.30 (m, 2H), 1.26-1.09 (m, 6H), 0.82 (t, J = 7.2 Hz, 3H); °C NMR
(126 MHz, CDCls) 6 201.7, 175.5, 135.5, 129.8, 128.6, 127.8, 84.5, 58.1, 56.9, 53.8,
32.1, 30.4, 28.5, 23.9, 22.7, 14.7, HPLC: the ee value was determined by HPLC
analysis (Chiralpak IB-H, i-PrOH/Hexane = 5/95, 1.0 mL/min, 317 nm), retention
time: tminor = 16.240 min, tmajor = 18.000 min, ee = 94%. The NMR spectral data is

consistent with reported literature values.’
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Methyl (5R,6R)-5-methoxy-7-0x0-6-phenyl-7-(2-thioxothiazolidin-3-yl)

heptanoate (3t)

The compounds were prepared according to general procedure using CH,Cl, as
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solvent and purified by silica gel chromatography (CH,Cl,/EtOAc 100:0 to 99:1)
affording 3t in 24% yield (90.3 mg) and 3t’ in 23% yield (88.2 mg), corresponding to
a combined yield of 47% (178.5 mg, yellow oil) and a 1:1 d.r. '"H NMR (500 MHz,
CDCls) & 7.45-7.40 (m, 2H), 7.34-7.30 (m, 2H), 7.30-7.27 (m, 1H), 6.12 (d, J = 8.0
Hz, 1H), 4.57 (dt,J=12.1, 7.7 Hz, 1H), 4.48 (ddd, J = 12.1, 7.6, 6.9 Hz, 1H), 3.81 (td,
J=173,3.7 Hz, 1H), 3.66 (s, 3H), 3.24 (dt, J = 11.3, 7.2 Hz, 1H), 3.15 (dt, J = 11.0,
7.7 Hz, 1H), 3.06 (s, 3H), 2.36-2.29 (m, J = 7.5, 2.9 Hz, 2H), 1.86-1.79 (m, 1H),
1.70-1.57 (m, 3H); >C NMR (126 MHz, CDCls) & 201.6, 174.2, 174.1, 135.7, 130.0,
128.5, 127.7, 83.8, 59.0, 56.9, 54.3, 51.7, 34.0, 32.5, 28.3, 21.2; HRMS (ESI) m/z [M
+ H]" calculated for C;7H24NOsS,: 354.1192, found 354.1194; HPLC: the ee value
was determined by HPLC analysis (Chiralcel IB-H, i-PrOH/Hexane = 20/80, 1.0
mL/min, 329 nm), retention time: tminer = 8.780 min, tmajor = 9.187 min, ee = 94%;

[a]p” =+16.0 (c = 0.20, THF).
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Methyl (5S,6R)-5-methoxy-6-phenyl-6-(2-thioxothiazolidin-3-yl)hexanoate (3t’)
'H NMR (500 MHz, CDCl3) & 7.50-7.42 (m, 2H), 7.35-7.29 (m, J = 12.9, 7.6 Hz,

2H), 7.29-7.26 (m, 1H), 6.09 (d, J=9.9 Hz, 1H), 4.62 (ddd, J=12.1, 7.7, 6.8 Hz, 1H),
4.49 (dt, J=12.1, 7.8 Hz, 1H), 3.99 (ddd, J =9.7, 5.8, 3.8 Hz, 1H), 3.60 (s, 3H), 3.39
(s, 3H), 3.27 (dt, J =11.0, 7.8 Hz, 1H), 3.19-3.12 (m, 1H), 2.24-2.16 (m, J=11.8, 4.4
Hz, 2H), 1.70-1.57 (m, 2H), 1.48-1.41 (m, 1H), 1.18 (ddt, J = 14.6, 10.9, 5.4 Hz, 1H);
C NMR (126 MHz, CDCl3) § 201.8, 175.2, 174.0, 135.3, 129.7, 128.8, 128.0, 84.0,
58.1, 56.9, 53.6, 51.6, 34.2, 29.7, 28.5, 19.8; HRMS (ESI) m/z [M + H]" calculated
for C;7H24NO3S;: 354.1192, found 354.1190; HPLC: the ee value was determined by
HPLC analysis (Chiralcel IB-H, i-PrOH/Hexane = 20/80, 1.0 mL/min, 321 nm),
retention time: tyinor = 7.767 min, tmajor = 8.323 min, ee = 94%; [oc]D23 =—427 (c =

0.18, THF).
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Gram-scale Reaction

To a solution of 2a (1.0 g, 4.5 mmol) in THF/CH,Cl, (6.8 mL/2.3 mL) was added
L5/Ni(OTf); (420 mg, 0.45 mmol) at -40 °C. Then a solution of 2,4,6-collidine (1.78
mL, 13.6 mmol) and BF;-OEt; (2.24 mL, 18.1 mmol) were added to the reaction
mixture, and it was allowed to warm to rt in 5 min. After that, 1ab (1.85 mL, 11.3
mmol) was added and the resulting mixture was stirred for another 2h. The solvent
was removed and the residue was purified by silica gel chromatography
(CH,Cl/EtOAc 100:0 to 99:1) to give 3a in 47% yield (614 mg, 96% ee) and 3a’ in
31% yield (408 mg, 94% ee), corresponding to a combined yield of 78% and a 1.5:1
d.r.
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HPLC Data
o S

(K,

@ \_/

B 5%-1ml #39 [manually integrated]

II
I

500 funan ph S0 shang AD =& EXT27 7NN WYL 277 nim

mAL
1-27.683
500
[2-29.793
400
300
200 4
100
0 T
-100 : : : . ‘ min
220 23.0 24.0 25.0 26.0 27.0 25.0 29.0 30.0 21.0 320
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 27.683 315.697 49.98 n.a.
2 29.793 315.939 50.02 n.a.
Total: 631.636 100.00
=00 3 5%-1ml #38 [manually integrated] funan ph S0 shang AD gh*98 EXT277hM WYL:277 nm
mAL
1-27.710
400
300
2004
100 4
0 4.3— 29370
-50 - i _ i . . min
220 230 24.0 250 25.0 27.0 28.0 29.0 300 31.0 320
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 27.710 277.695 99.17 n.a.
2 29.370 2.325 0.83 n.a.
Total: 280.020 100.00

66




¢

S
N

0 HI @)
3a’
600- B 25%-1ml#7 [manually integrated)] funan ph S0 xia "898 EXT275MM WL 275 nm
mAU 1-8387
5004
400
2- 12670
3004
2004
1004
04 ! T T
100 min
"~ Tsn 80 70 50 90 10.0 11.0 12.0 13.0 14.0 15.0
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 8.367 111.703 49.71 n.a.
2 12.670 113.008 50.29 n.a.
Total: 224.711 100.00
150- 3 25%-1ml #8 [manually integrated] funan ph =0 xia gh* EXT275hM WYL 275 nm
mal
1404 \2-12.540
120
100
B804
604
404
204
1-8.327
0] :
-20- min
50 .0 70 5.0 S0 100 11.0 120 130 140 150
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 8.327 0.348 0.79 n.a.
2 12.540 43.541 99.21 n.a.
Total: 43.888 100.00
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e
(0] ﬁ i (0]
OMe 3b
1100 % 28% #7 [manually integrated) S0 ph40Me funan xx shang” EXT276MM WL 276 nm
' mAL
1,000 ,1-15840
\2-17.300
875
Fan
B25
a00
375
250
126
i . S—
-100 min
100 o 12.0 13.0 140 150 16.0 170 180 19.0 200
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 15.840 374.096 49.87 n.a.
2 17.300 376.104 50.13 n.a.
Total: 750.200 100.00
400 % 25% #3 [manually integrated] SC ph 40Me funan gh shang * EXT276MM WL 276 nm
maALl
2-16.733
350
300
250
200
150
100
A0
. - 15447
a0 . ‘ . . ‘ . . ‘ min
100 1.0 120 130 140 160 16.0 170 180 1890 200
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 15.447 2.451 1.66 n.a.
2 16.733 145.574 98.34 n.a.
Total: 148.025 100.00
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N

H = \ O/
OMe 3b’°
on B 28% #10 [manually integrated] SO ph 40Me funan xx xia™ EXT27ERM WL 276 nm
malt
1-11.350
ROO
500
2-15470

400 4

300 4

200 4

100 4

u] |
-1004 min
5.0 30 100 10 12.0 13.0 140 150 16.0 17.0 18.0
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 11.350 128.791 49.37 n.a.
2 15.470 132.093 50.63 n.a.
Total: 260.884 100.00
00 3 25% #12 [manually integrated] S0 ph4Cke funan ghxia® EXT27ENM VWAL 276 nm
" 1-11.373

250
200
150
100 4

a0

2- 15463
1] T
-a0 - - - i i ‘ min
a0 90 100 110 120 130 14.0 1480 160 170 18.0

Integration Results

No. Peak Name Retention Time Area Relative Area Amount

min mAU*min % n.a.

1 11.373 73.103 97.44 n.a.
2 15.463 1.917 2.56 n.a.
Total: 75.020 100.00
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H: \J
Me 3c
900 % 30%- 1ML #10 [manually integrated) funan ph 4Me S0 SHANG XX~ EXT274MM WL 274 nm
maAl
1-10.893
750
E25
500
375 [2-23.757
250
125
u]
1m0 . . ‘ ‘ ‘ ‘ ‘ ‘ min
6.0 7.5 100 12.5 15.0 17.5 200 225 250 270
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 10.893 302.479 49.84 n.a.
2 23.757 304.461 50.16 n.a.
Total: 606.940 100.00
160 7 30%-1ML #11 [manually integrated] funan ph 4iMe SO shang gh* 91 EXT274MM WAL 274 nm
AU |2-23.580
140
120
100
80 4
RO
40
20 4 J1-10.793
04 1 . .
o0 min
6.0 75 10.0 12.5 12.0 17.5 200 225 250 270
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 10.793 5.531 4.21 n.a.
2 23.550 125.892 95.79 n.a.
Total: 131.423 100.00
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3¢’

7 20%- 1ML #425 [manually integrated)

funan ph 4mMe S0 xia o

EXT274MM WYL 274 nim

1,200
mAL
— 1-9.000
a00 4 2-11.817
600
400 4
200
o4
-200 min
5.0 6.0 7.0 g0 5.0 10.0 1.0 12.0 13.0 14.0 15.0
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 9.000 198.864 49.96 n.a.
2 11.617 199.158 50.04 n.a.
Total: 398.022 100.00
350 - 3 20%-1ML #428 [manually integrated] funan ph 4Me SO xia gh* EXT274NM WL 274 nm
mALl
300 4 ,2-11.583
260
200 4
150
100
&0 4
 1-9.020
u] T
a0 min
a0 BO Fo a0 90 100 110 120 130 140 160
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 9.020 0.985 1.21 n.a.
2 11.583 80.479 98.79 n.a.
Total: 81.464 100.00
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e
(0] |j| :
Ph 3d
140 3 35% # [manuzlly integrated) FUNANLE S0 SHANG EXT278MNM WYL 278 nm
maU 1-20603
120
[2-29.030
100
&0
80
40
20
O A 1 .
50 . . . ‘ rmin
150 160 18.0 200 220 24.0 26.0 28.0 300 320 340 350
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 20.603 164.236 49.70 n.a.
2 29.030 166.202 50.30 n.a.
Total: 330.438 100.00
500 3 358% #5 [manually integrated] FLUKAM LB SO SHANG GH™9R EXT278MM WAL 278 nm
malt
L 2-29237
40.0
30.0 4
200
100
. ) _/1_1.;_?_1'180 )
_SID‘WSD 16.0 180 200 220 240 260 280 300 320 340 350
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 21.160 0.774 1.40 n.a.
2 29.237 54.710 98.60 n.a.
Total: 55.484 100.00
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H
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3 5%-1ml #40 [manually integrated]

funan LB SO xia =&

EXTZE8MNM VWL 288 nm

Al

,1-48

877

| 2- 51437

-10.0

40.0

4210 440

460

Integration Results

No.

Peak Name

Retention Time
min

Area
mAU*min

Relative Area Amount

% n.a.

1
2

48.877
51.437

71.460
73.500

49.30
50.70

n.a.

n.a.

Total:

144.959

100.00

30.0

200

15.04

10.0

5.0

Q.o

5 5% 1l #41 [manually integrated]

funan b SO xiagh™

EXT268MM WYL 268 nim

mal

,1-49.057

|2-51407

-5.0

min

40

o] 42.0 44.0

46.0 48.0

50.0

540 " Eas

Integration Results

No.

Peak Name

Retention Time
min

Area
mAU*min

Relative Area Amount

% n.a.

49.057
51.497

0.575
30.494

1.85
98.15

n.a.
n.a.

Total:

31.069

100.00
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H: \_J/
Cl 3e
180 3 20% #1 [manually integrated] SO funan 4CI shang xo¢ EXT274MM WAL 274 nm
Al il - 20112
180 -2z.10%
125
100
7a4
a0
25
1]
-20 min
100 120 140 160 18.0 200 220 240 260
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 20.113 145.406 49.51 n.a.
2 22.103 148.266 50.49 n.a.
Total: 293.672 100.00
0o 2 20% #2 [manually integrated] S0 funan 4C1 shang on * EXT274MM WL 274 nm
T mal
350 - 22007
30.0
2504
20.0 4
15.0 4
10.0
504 1-20097
0.0 4
-5.0 min
100 12.0 14.0 16.0 18.0 200 220 24.0 26.0
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 20.097 0.923 2.62 n.a.
2 22.007 34.274 97.38 n.a.
Total: 35.197 100.00
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H Z

1,000

Cl

(o) S
N)J\O
/

3¢’

7 20% #3 [manually integrated]

S0 funan 4Cl xia =™

EXT2753NM WWL273 nm

maL i-9.013
875
- 11.66%
Fan
B25
a00
375
250
126
o4
-100 ‘ : . . min
7.00 g.00 5.00 10.00 11.00 12.00 13.00 14.00 13.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 9.913 214.722 49.97 n.a.
2 11.663 215.001 50.03 n.a.
Total: 429.723 100.00
00 T 20% #4 [manually integrated] SO funan 4C1 xa gh * EXT273MM WAL 273 nm
maALl
35D ;-11.7DD
300
260
200
150
100
&0
50 min
7.00 g8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 9.977 1.280 1.26 n.a.
2 11.700 100.398 98.74 n.a.
Total: 101.679 100.00
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3f

7 20% #5 [ranually integrated]

S0 funan 4F shang xe*

EXT290MM WL 290 nim

mALl
380 - 11262
300 g-12713
250
200
150
100
a0
1] 1
50 min
E.00 7.80 8.75 10.00 11.25 12.50 1373 15.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 11.253 179.914 50.24 n.a.
2 12.713 178.180 49.76 n.a.
Total: 358.095 100.00
500 - 3 20% #7 [manually integrated] SO funan 4F shang gh * EXT290M0 WL 230 nm
maL
2- 12700
400
30.0 4
20.0 4
10.0
0.0 '/ﬂ{fao T
50 min
F.00 7.a0 876 10.00 11.25 12.80 13.78 16.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 11.230 0.305 2.24 n.a.
2 12.700 13.308 97.76 n.a.
Total: 13.613 100.00
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Q\)LNJLO
/
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3 20% #8 [manually integrated]

SO funan 4F xig s ©

EXT277MM WAL 277 nm

800
mAl il -8.853
700
(]
2 - 11.620
500
400
300
200
100
o
-100 min
5.0 B0 7.0 8.0 3.0 100 1.0 120 13.0 14.0 15.0
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 8.853 140.410 49.85 n.a.
2 11.620 141.248 50.15 n.a.
Total: 281.657 100.00
50 T 20% #3 [manually inteqrated) SO funan 4F xia gh * EXT277MNM WAL 277 nm
mALl
2- 1177
200
150
100
a0
0 ) ij.?ﬁ?
-a0 - min
a0 BO 7o 80 a0 100 1.0 120 130 14.0 160
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 8.967 0.640 1.09 n.a.
2 11.777 58.283 98.91 n.a.
Total: 58.924 100.00
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5 20%-1ML #4368 [manually integrated)

funan pn 30Me SO shang »x¢

EXT277MM WWLI277 nm

maALl
1-11.797
750
R2A
500 | 2-17.170
376 4
250
125
0 . . !
-100 min
5.00 10.00 11.25 12.50 13.75 15.00 16.25 17.50 18.75 20.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 11.797 235.824 49.99 n.a.
2 17.170 235.957 50.01 n.a.
Total: 471.782 100.00
250 3 20%- 1ML #4339 [manually integrated)] funan ph 3CMe 5O shang gh* EXTZ77MM WWLI27T nm
may 2-17.243
200
160
100
504
1-11.743
1] T
50 min
9.00 10.00 11.25 12.80 13.75 15.00 16.25 17.50 18.75 20.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 11.743 1.744 1.65 n.a.
2 17.243 104.158 98.35 n.a.
Total: 105.902 100.00
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3 25%-1rl #16 [manually integrated]

funan benji 30Ke SO xia

EXT2TTNMWYL2TT nm

mall
1-9233
250 4
200
1504 2-16.557
1004
504
04 T
50 ‘ I ‘ I ‘ I ‘ min
50 5.0 3.0 10.0 12.0 14.0 16.0 18.0 20.0
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 9.233 55.133 50.12 n.a.
2 16.557 54.862 49.88 n.a.
Total: 109.995 100.00
200 % 25%- 1ml #17 [manually integrated] funan benji 30Me S0 xia gh® EXT27 7MW WYL 277 nm
mAu [2-16.480
60.0
500
40.0 4
2004
20.0 4
100
1-9.200
0.04 I L
-10.0 min
5.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 200
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 9.200 0.403 1.45 n.a.
2 16.480 27.435 98.55 n.a.
Total: 27.838 100.00
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1,600

S
P
P

@I"' :

Cl 3h

3 20%-1WL #440 [manually integrated]

funan ph 3C1 S0shang o

EXT273NM WYLI273 nm

1,400

1,200

1,000+

3004

600

400 4

2004

04

2001

mAU

1-9330

2-10057

5.

00 6.00 7.00

5.00

3.00 10.00

1100

12:00

Integration Results

No.

Peak Name

Retention Time
min

Area
mAU*min

Relative Area
%

Amount
n.a.

1
2

9.330
10.057

277.653
279.563

49.83
50.17

n.a.
n.a.

Total:

557.216

100.00

B 20%- 1L #442 [manually integrate d]

funan ph 321 =0 shang gh*

EXT273MNM WWLI272 nm

700 Y
1-59.283
600 4
500
400
300 4
200
100
2-9883
04 T
100] min
5.00 5.00 7.00 8.00 9.00 10.00 11.00 12.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 9.283 139.293 98.44 n.a.
2 9.893 2.206 1.56 n.a.
Total: 141.499 100.00
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7 25%-1ml #18 [manually integrated]

funan benji 3C1 S0 xia o

EXTZTSNMWWYLIZ75 nm

1,800
4 maAl
1-7303
1,500
1,250
1,000 J2- 11420
7504
5004
250
04 . L L T
200 min
500 .25 750 8.75 1000 125 1250 "14.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 7.303 292.973 49.85 n.a.
2 11.420 294.688 50.15 n.a.
Total: 587.661 100.00
450 3 25%-1ml #20 [manually integrated] funan benji 3C1 S0 xia gh™ EXT2T5MM WL 275 nm
mall
4004 ,2- 11403
300
200
1004
0 1-7203
50 . . . . min
5.00 B.25 7.50 375 10.00 1125 12.50 14.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 7.303 0.385 0.33 n.a.
2 11.403 117.026 99.67 n.a.
Total: 117.412 100.00
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)
3i

7 25% #23 [manually integrated)]

SC ph 2C1 funan xx shang®

EXT272MNM WL 272 nm

maL

1-17213

\2- 21983

min

10.0 12.0

140

16.0 18.0 200

Integration Results

No.

Peak Name

Retention Time Area
min mAU*min

Relative Area Amount
% n.a.

1
2

17.213 69.250
21.983 68.037

50.44 n.a.
49.56 n.a.

Total:

137.287

100.00

100.0

B 25% #26 [manually integrated)

S0 ph 2CI funan gh shang®

EXTZ272MM WAL 272 nim

50.0

374

250

125

0.0

-10.0

maAl

[1-17.197

2-21.880

-+

min

10.0 120

140

16.0 160 200

Integration Results

No.

Peak Name

Retention Time Area
min mAU*min

Relative Area Amount
% n.a.

17.197 0.630
21.880 95.468

0.66 n.a.
99.34 n.a.

Total:

96.098

100.00
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7 25% #19 [manually integrated]

S0 ph 2C1 funan xx xia®

EXT281NM WL 281 nm

700 4
mal I1 - 11 460
ROO
500
\2-17.780
400 4
3004
2004
100
D T
-1004 min
8.00 a7a 10.00 1125 1250 1375 1500 16 25 1780 1875 2000
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 11.460 187.509 49.70 n.a.
2 17.780 189.738 50.30 n.a.
Total: 377.246 100.00
0.0 1] 25% #23 [manually integrated] SO ph2Cl funan gh xia® EXT281MM WL 281 nm
T mAl
(2-17.353
750
B2.5
500 4
37 a
2504
125
1-11.260
0.0 T T
-100 _ _ : mn
a.00 875 10.00 1125 1250 1378 15.00 1625 1750 1875 2000
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 11.260 0.523 1.60 n.a.
2 17.353 32.205 98.40 n.a.
Total: 32.727 100.00
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8¢

i : NP
3j
450 % 25% #33 [manually integrated] S0 T-nai funan = shang® EXT279RM WL 273 nm
Al
1-11.863
400
\2-14.400
ano
200
100
D 1
a0 . ‘ . . . rmin
7.0 8.0 a0 0.0 1.0 120 13.0 14.0 15.0 16.0 17.0
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 11.863 126.149 50.15 n.a.
2 14.400 125.414 49.85 n.a.
Total: 251.562 100.00
250 3 25% #35 [manually integrated] 50 1-nai funan gh shang® EXT279NM WYL 279 nm
mAlL
1-11.733
200
160
100
50
(2-14.187
U 1 1 T
e ‘ ‘ ‘ ‘ ‘ ‘ ‘min |
7.54 8.75 10.00 11.25 12.80 13.75 15.00 16.59
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 11.733 63.852 98.03 n.a.
2 14.167 1.284 1.97 n.a.
Total: 65.136 100.00
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B 25% #36 [manually integrated]

S0 1-nal funan xx xig*

a00 EXT273NM WWLI273 nm
maAl
8001 1- 10,660
700 4
600 q
500
200 ] \2- 18767
300 4
200 4
100 q
0 . L
100 . . - - : - - il ]
7o 80 100 12.0 140 16.0 18.0 200 220
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 10.660 193.042 50.10 n.a.
2 18.767 192.302 49.90 n.a.
Total: 385.345 100.00
290 3 25% #38 [manually integrated] S0 1-nai funan gh xia* EXT278MM WL 275 nm
200 e ,2- 18690
150
100
50
J1-10623
1] T T
a0l . ‘ . . ‘ . . rmin |
70 go 100 12.0 14.0 16.0 18.0 200 220
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 10.623 1.322 1.35 n.a.
2 18.690 96.589 98.65 n.a.
Total: 97.911 100.00
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35 A5 HImanualy imegrred]

5§ phunan xicshang®

EXT215 N0 WAL 15 nm

mAL

150

[1- 20557

[2-22700

min

120

140

18.0 180

20.0

220 240

250

Peak Name

Retention Time
min

Area
mAU*min

Relative Area
%

Amount
n.a.

2

20.557
22.720

131.955
131.971

50.00
50.00

n.a.
n.a.

Total:

263.926

100.00

400 7 5 HI7 [many

ually integrated]

%5ph funangh shang™

EXT2 11N WAL nm

mal

20.0 4

15.0 4

100

5.0+

0.0+

-5.0

1
|

20240

(222417

min

100

170

140

160 180

270 240

250

Integration Results

No.

Peak Name

Retention Time
min

Area
mAU*min

Relative Area
%

Amount
n.a.

20.240
22.417

16.582
0.428

97.49
2.51

n.a.
n.a.

Total:

17.010

100.00
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7 25% #13 [manually integrated)

55 ph funan xx xia®

EXTHONMWNLZ10 nm

mat 1-7880
1,750
1,600
20 (2- 11430
1,000 4
a0
200
250
0
-200 L - - ; ; 7 T r"nin‘
5.00 B.25 7.50 8.75 10.00 11.25 12.50 14.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 7.990 332.454 50.04 n.a.
2 11.430 331.978 49.96 n.a.
Total: 664.431 100.00
550 % 25% #13 [manually integrated] 5% ph funan ghxia * EXT310MM WL 310 nm
500 " 2-11.423
400
a00
200
100
L 1-8.010
1] T T
-a0 min
5.00 6.25 7.80 8.75 10.00 11.25 12.50 14.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 8.010 1.747 1.31 n.a.
2 11.423 131.394 98.69 n.a.
Total: 133.141 100.00
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3 25% #6 [manually integrated]

55 benyixi funan w shang”

EXTS12MM WWLI312 nm

AL

1-12837

2-18.550

-20

min

1.0

12.0 13.0

15.0 6.0 17.0

18.0

21.0

Integration Results

No.

Peak Name

Retention Time
min

Area
mAU*min

Relative Area
%

Amount
n.a.

1
2

12.637
18.550

52.320
52.437

49.94
50.06

n.a.
n.a.

Total:

104.757

100.00

120

B 25% #3 [manually integrated]

SS benyixl funan gh shang®

EXTIT1NM WL 311

nm

maL

a0

60

40

20

1-12.590

2-18437

-20

min

"o

120 13.0

180 160 170

21

Integration Results

No.

Peak Name

Retention Time
min

Area
mAU*min

Relative Area
%

Amount
n.a.

12.590
18.437

1.226
47.651

2.51
97.49

n.a.
n.a.

Total:

48.877

100.00
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/"

3m’
0o 3 20% #13 [manually integrated] 5SS henybd funan xecxia ® EXTI10MM WAL:310 nm
mal
700 - 13127
500 2- 15050
500
400 |
300
200
100
]
-100 : min
70 an a0 10.0 1o 120 13.0 14.0 150 16.0 170 175
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 13.127 210.494 49.77 n.a.
2 15.050 212.466 50.23 n.a.
Total: 422.960 100.00
300 3 20% #15 [manually integrated] S5 heryhd funan gh xia * EXT310NM WAL310 nm
maALl
250
200
160
100
&0
a0 . min
7.0 8.0 5.0 100 1.0 12.0 13.0 14.0 15.0 16.0 17.0 174
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 12.850 4.768 4.91 n.a.
2 14.733 92.277 95.09 n.a.
Total: 97.045 100.00
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Br 3n
sog B 25% #44 [manually integrated] S5 hemyix 4Br funan =< shang” ExT271MM w271 nm
AL RESTETE
400
e 2-28.897
200
100
0
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 17.123 202.132 49.72 n.a.
2 28.997 204.396 50.28 n.a.
Total: 406.528 100.00
4o B iz% #41 [manually integrated] S5 hernyhd 4Br funan gh shang® EXT271MM WYL 271 nm
350 i 2-29.000
300
250
200
150
100
50
o 1-17.247
75D14.D 16.0 18.0 200 220 240 26.0 260 30.0 ml;zﬂ
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 17.247 4.227 1.58 n.a.
2 29.000 262.548 98.42 n.a.
Total: 266.774 100.00
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Br 3n’
700 - 3 28% #4f [manually integrated] 55 benyixi 4Br funan o xia* EXT268MNM VWL 268 nm
mall
1-18.530
BOO
a00
400 ,2-28.730
300
200
100
04 1 L
-100 min
15.0 16.0 18.0 20.0 220 24.0 26.0 28.0 300 32.0 34.0 35.0
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 18.530 588.280 50.37 n.a.
2 28.730 579.653 49.63 n.a.
Total: 1167.933 100.00
290 7 25% #48 [manually integrated] S5 benyixi 4Br funan gh xia* EXT2E6ENM WAL 268 nm
200 m IZ - 28987
175
160
125
100
75
A0
% 1-18.823
. _,,&ﬁ ,
-2015.0 16.0 18.0 200 220 24.0 28.0 28.0 30.0 320 340 350
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 18.823 11.474 3.79 n.a.
2 28.987 291.192 96.21 n.a.
Total: 302.666 100.00

91




S
- NJJ\S

?

@)

H: \J
N
CsHr 3o
300 3 10%1 #17 [manually integrated) 55 zhilian C3 funan »¢ shang*® EXT279NM WAL279 nm
mAL
1-17.053
250
200 2-21197
150
100
a0
o
50 : I : : I : : min
14.0 15.0 16.0 17.0 18.0 19.0 20.0 21.0 220 23.0 24.0
Integration Results
No. Peak Name Retention Time Area Relative Area | Amount
min mAU*min % n.a.
1 17.053 66.082 49.77 n.a.
2 21.197 66.699 50.23 n.a.
Total: 132.781 100.00
100 - 17 10%1 #19 [manually integrated] 55 zhilian C3 funan gh shang® EXT279MNM WL 2759 nm
maL
100.0 ] 2-21.230
a7.5
7504
A2 5
500
375
2504
12.8
1-17057
0.0
-10.0 + - - . ; T T 0 T min ]
14.0 15.0 16.0 17.0 18.0 19.0 200 210 220 230 240
Integration Results
No. Peak Name Retention Time Area Relative Area | Amount
min mAU*min % n.a.
1 17.057 2.094 4.93 n.a.
2 21.230 40.375 95.07 n.a.
Total: 42.469 100.00
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CsH7 30’
500 7 5% #18 manally iegEed S5 il 3 feas EXTABHM 1 LTR am
mau 1-9ar7
500
2-13.367
400
300
200
100
0 T
-100 . : rin
500 /.25 Fan 879 10.00 11.28 12.80 13.78 15.00 16.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 9.977 122.683 50.01 n.a.
2 13.367 122.631 49.99 n.a.
Total: 245.315 100.00
250 T 53 # manaly WedEeq SSTHIEN CINI3N Jh X EXTABN N LA im
maAl
12-13.330
200 4
150
100 4
A0 4
1-10.003
o T
50 ‘ ‘ : : : : ‘ min
5.00 B6.25 7.50 8.73 10.00 11.25 12.50 13.75 15.00 16.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 10.003 5.147 7.31 n.a.
2 13.390 65.233 92.69 n.a.
Total: 70.380 100.00

93




Tun
(I

O S
S s
N

-/
Ph 3p
700 13 25% #52 [manually integrated] 55 xiting ph Me funan xx shang * EXT310MNM WL 310 nm
maAl
1-9810
G00
5001 2-13.080
400 4
3004
200
100 4
0 . . .
1 . . ‘ . ‘ . . . . rnin |
6.0 7.0 g8.0 9.0 0.0 1.0 12.0 130 14.0 180 16.0
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 9.910 194.347 50.29 n.a.
2 13.080 192.091 49.71 n.a.
Total: 386.438 100.00
250 T 25% #5d 55 xiting ph Me funan gh shang® EXT310MM WVWAL310 nm
mALl
(2-13.200
200
1504
100
a0
1-10.013
u] 1 . L
50 min
6.0 7.0 8.0 5.0 10.0 1.0 12.0 13.0 14.0 15.0 16.0
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 10.013 1.464 1.63 n.a.
2 13.200 88.322 98.37 n.a.
Total: 89.786 100.00

94




o S
N

H : \
\(
Ph 3p’
1 400 % 25% #43 [manually integrated] % xiting ph Me funan xx xia® EXT303MM Wy 309 nm
' maL
1,200 1-7.080
1,000
800 4
=]
2-14.543
400
200
1]
2200 . . . . . . . ‘ rninI
5.00 B.25 7.80 8.75 10.00 1.25 12.80 15.00 16.25 17.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 7.060 177.028 50.90 n.a.
2 14.543 170.754 49.10 n.a.
Total: 347.782 100.00
300 3 25% #51 [manually integrated)] 55 xiting ph Me funan gh xia*® ExXT303MM WAL 309 nm
mALl
2-14.483
250
200
160
100
50
1-7.030
1] L - 1
80 min
5.00 6.25 750 8.75 10.00 11.25 12.50 13.00 16.25 17.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 7.030 3.353 3.57 n.a.
2 14.483 90.660 96.43 n.a.
Total: 94.013 100.00
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T

: N O

|5 — 3q
S (214530
L 1-12.830
ROO
500
400
300
200
100 4
] L T
-1004 rnin
748 a0 an 100 1ma 120 130 140 150 16.0 170 174
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 12.890 259.853 50.00 n.a.
2 14.630 259.880 50.00 n.a.
Total: 519.734 100.00
400 7 10%1 84 [manually integrated] =0 phlushuan shang gh™ ExTa74HM MAL374 nm
mAlL
2-14.720
350
300
250
200
150
100
50
1-13.317
1] T
sl ‘ . . ‘ . . . ‘ . . rmin
748 80 50 100 1ma 120 130 140 150 160 170 174
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 13.317 2.023 1.37 n.a.
2 14.720 145.230 98.63 n.a.
Total: 147.253 100.00
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I
OQ_'\;/U\N 0
ph

7 10%1 #5 [manually integrated]

a00

S

3q

9

=0 ph luchuan xia x

EXT27ENMWNLI278 nm

4l mal
1-9.770
750
h25
500
2-18283
475 |
250
125 4
0] — .
-100 . . : : - - - o |
1] 80 100 120 140 160 180 200 220
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 9.770 186.055 49.85 n.a.
2 18.283 187.141 50.15 n.a.
Total: 373.196 100.00
400 7 10%71 #6 [manually integrated] s0 ph luchuan xia gh® EXT27EMM WWLI278 nm
AU |1-8.807
350
ano
260
200
150
100
50
2 - 18560
] . . T
-50 . ‘ rmin
g0 go 10.0 120 14.0 16.0 18.0 200 220
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 9.807 102.406 98.77 n.a.
2 18.560 1.278 1.23 n.a.
Total: 103.684 100.00
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H i \ )
Ph 3r
00  10%1 #14 [manually integrated] s0 ph hinan shang x¢ EXT2TaNM WL 2TE nm
Al
A-17.107
250
200 \2-21743
150
100
50
1] L T
50 min
1400 15.00 16.25 17550 1875 20100 2135 2250 2375 25.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 17.107 99.570 49.77 n.a.
2 21.793 100.478 50.23 n.a.
Total: 200.049 100.00
140 % 10%1 #15 [manually integrated) =0 ph hinan shang gh ™ EXT275MM WYL 275 nm
i 1o 17.003
120
100
a0
B0
40
20
2-21647
D L T
0 min
14.00 1500 16.25 1750 1875 20100 2125 2250 2375 2500
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 17.003 49.649 98.09 n.a.
2 21.647 0.964 1.91 n.a.
Total: 50.613 100.00
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= o,
1800 8 10%1 #8 [manually integrated]

0] S
(Otl\_)LNJLO
\_/ 3 )
r

50 ph binan  xia %

EXT 274N WL 274 nim

maAl

1,600

1,400

1,200

1,000

800

BEO0

400

200

0

1-9287

|2-10.383

-200

min

6.00 7.00

8.00

9.00

10.00

11.00

12.00

13.00

Integration Results

No. Peak Name

Retention Time
min

Area
mAU*min

Relative Area
%

Amount
n.a.

1
2

9.287
10.383

298.565
298.704

49.99
50.01

n.a.
n.a.

Total:

597.269

100.00

- 0,
450 3 10%1 #10 [manually integrated]

5o ph hinan  xia gh*

EXT274MM WL 274 nm

Al

400

350

300

250

200

150

100

a0

o

2-11.173

1-10.083

| _/l\_ |

-50

min

B.50 7.00 8.00

9.00 10.00

11.00

12.00

13.00

13.50

Integration Results

No. Peak Name

Retention Time
min

Area
mAU*min

Relative Area
%

Amount
n.a.

10.083
11.173

3.289
100.911

3.16
96.84

n.a.
n.a.

Total:

104.200

100.00
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T
Qe

CsHip S
\O/-\)J\NJJ\S

/3¢

7O - A5 4 havaly egmey

SSpiOMe CSTsiang”

EXTHINM WML am

mal

600 4

52004

400

3004

2004

1004

-100-

126487

2-23717

min

200

220 240

26.0

36.3

Integration Results

No.

Peak Name

Retention Time
min

Area
mAU*min

Relative Area
%

Amount
n.a.

1
2

26.487
29.717

601.684
602.223

49.98
50.02

n.a.
n.a.

Total:

1203.907

100.00

1B 3 5% Himanualy integrate]

55 ph Ohe CHah shang™

EXT312 N0 WAL 12 nm

mAL

140

120

100

a0

60

40

20

,1- 27.080

-29.807

-20

min

200

2720

240

260

260

40 155

Integration Results

No.

Peak Name

Retention Time
min

Area
mAU*min

Relative Area
%

Amount
n.a.

27.060
29.807

2.848
125.491

2.22
97.78

n.a.

n.a.

Total:

128.340

100.00

100



(0] b : N S
250 7 5%-1ml #56 [manually integrated] 55 ph OMe CF xx EXT318MNM WYL 318 nm
mall
1-15.897
200
2-17.797

150
100

50

a rt
50 min

11.0 12.0 13.0 14.0 150 16.0 17.0 16.0 19.0 200 21.0
Integration Results

No. Peak Name Retention Time Area Relative Area Amount

min mAU*min % n.a.

1 15.897 135.206 49.61 n.a.
2 17.797 137.347 50.39 n.a.
Total: 272.553 100.00

a0 7 5%-1ml #88 [manually integrated] S5 ph OMe Ch gh »* EXT317MM WAYL317 nm

750 ] ™Y

. 2-18.000

A2 5

a0.0

ars

50

12458

L 1-18.240
oo L . | -
-10.0 - . : . ‘ min
1.0 12.0 13.0 14.0 180 16.0 17.0 18.0 190 200 210

Integration Results

No. Peak Name Retention Time Area Relative Area Amount

min mAU*min % n.a.

1 16.240 1.267 3.24 n.a.
2 18.000 37.878 96.76 n.a.
Total: 39.145 100.00
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re

7 20%1rl #60 [manually integrated]

COOMe

#AOMewusuanjiazhi-ssph-d1-xx-ib

EXT329NMWYLI329 nm

q malJ
1-8543
\2-B8.967

750

625

500

KYis)

250

125

0.0 L
-10.0 . . . min

600 700 g.00 9.00 10.00 11.00

Integration Results

No. Peak Name Retention Time Area Relative Area Amount

min mAU*min % n.a.
1 8.543 42.316 49.22 n.a.
2 8.967 43.655 50.78 n.a.
Total: 85.971 100.00
200 - :‘?J 20%1ml #63 [manually integrated)] H#4OWewusuanjiazhi-ssph-d1 EXT329MM WWLI328 nm
L
\2-9.187

250
200
1504
1004

50

-8R0

a T
50 I : : : : min |

6.00 700 500 900 10.00 1100
Integration Results

No. Peak Name Retention Time Area Relative Area Amount

min mAU*min % n.a.

1 8.780 1.476 2.95 n.a.
2 9.187 48.607 97.05 n.a.
Total: 50.083 100.00
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H

0

- \K\ACOOMe
S,
S

3 20%1ml #65 [manually integrated]

700

3t

#AOhlewusuanjiazhi-ssph-d2-oeib

EXT324MNM WWLI324 nm

mal
60.0 4 1-7710
\2-8.270

50.04

40.0 4

2004

20.0 4

100

0.01 T
00l ‘ . . . min ‘

5.00 5.00 7.00 8.00 9.00 10.00
Integration Results
No. Peak Name Retention Time Area Relative Area Amount
min mAU*min % n.a.
1 7.710 9.705 49.30 n.a.
2 8.270 9.981 50.70 n.a.
Total: 19.686 100.00
200 3 20%1ml #88 [manually intsgrated] #AOMewusuanjiazhi-ssph-d2 EXTA29MM WYL:329 nm
mAv 2-5323

175
150
125
100

75

50

25

1-7767
a0 | T
50 . ‘ . . min
5.00 .00 7.00 .00 9.00 10.00

Integration Results

No. Peak Name Retention Time Area Relative Area Amount

min mAU*min % n.a.

1 7.767 0.264 3.19 n.a.
2 8.323 8.010 96.81 n.a.
Total: 8.274 100.00
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