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1. General information

Unless stated, otherwise all reactions were carried out under an atmosphere of
nitrogen using standard Schlenk techniques. All solvents and reagents were obtained
from commercial sources and were purified according to standard procedures before
use. 'H NMR spectra were recorded on a Varian Mercury 400 MHz or Agilent
Mercury 400 MHz spectrometer in chloroform-d or acetone-d. All signals were
reported in ppm with the internal TMS signal at 0.0 ppm as a standard. Data for
HNMR were recorded as follows: chemical shift (8, ppm), multiplicity (s = singlet, d
= doublet, t = triplet, m = multiplet or unresolved, coupling constant(s) in Hz,
integration). 3C NMR spectra were recorded on a Mercury 100 MHz spectrometer in
chloroform-d or acetone-d. All signals are reported in ppm with the internal
chloroform signal at 77.0 ppm or 205.87 ppm as a standard. IR spectra were recorded
on a Perkin—Elmer 983, Digital FT-IR spectrometer or Bruker—Tensor 27;
frequencies are given in reciprocal centimeters (cm™) and only selected absorbance is
reported. High resolution mass spectra were recorded on Waters Micromass GCT
Premier (EI) and Bruker Daltonics, Inc. APEXIII 7.0TESLA FTMS (ESI) mass
spectrometers. Enantiomeric ratios were obtained using a Shimadzu SPD-M20A
equipped with an UV-VIS detector using one of the following chiral HPLC columns:
Chiralcel Chiralpak IA-3, AD-3, and IE column. Substrates 1a-1v are commercially

available and were used as purchased.

S2



2. Optimization of the condition

2.1 Screening of solvents @

L4/Cu(OTH),
. C)H‘/OMe (10 mol %)
t, Solvent
02M
1a 2a (11 equiv)
Entry Solvent Time (h) Yield (%0)° Ee (%)°
1 DCM 4 93 77
2 DCE 3 85 74
3 CHCI3 3 85 73
4 PhCH3 3 90 74
5 PhF 2 92 74
6 THF 17 55 59
7 DME 17 58 74
8 Et.O 7 93 79
9 CH3CN 17 Trace --

@The reactions were carried out under N2 atmosphere: Lewis acid (0.04 mmol), L4 (0.048 mmol), 0.2 M,
DCM (2.0 mL), 1a (0.40 mmol), 2a (4.40 mmol); ® Isolated yield; ¢ Determined by HPLC analysis on chiral
stationary phases.
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2.2 Screening of Lewis acid @

(0] L4/Lewis acid
o i OMe (ﬂ:t m;(l: :j))
o 0.2 M
1a 2a (11 equiv)

Entry Lewis acid Time (h) Yield (%0)° Ee (%)°
1 Cu(OTf): 4 93 77
2 Cu(Cl0O4)26H20 2 93 76
3 Cu(SbFe)2 2 86 56
4 CuOTf 0.5toluene 4 83 68
5 Ni(ClO4)26H.0 2 93 58
6 Ni(OTf)2 21 Trace -
7 Fe(OTf)3 2 93 0
8 Mg(ClO4)26H20 15 75 12

aThe reactions were carried out under N2 atmosphere: Lewis acid (0.04 mmol), L4 (0.048 mmol), 0.2 M,
DCM (2.0 mL), 1a (0.40 mmol), 2a (4.40 mmol); ® Isolated yield; ¢ Determined by HPLC analysis on chiral
stationary phases.

2.3 Screening of the temperature 2

L4/Cu(OTH), HO, CF, 07><(°

(10 mol ©
- e o S g C R Oy

Temp DCM “,

0.2M L4
1a 2a (11 equiv)
Entry Temp. ('C) Time (h) Yield (%0)° Ee (%0)°
1 rt 4 93 77
2 -20 10.5 90 84
3 -40 8 90 85
4 -78 8 93 90

aThe reactions were carried out under N2 atmosphere: Lewis acid (0.04 mmol), L4 (0.048 mmol), 0.2 M,
DCM (2.0 mL), 1a (0.40 mmol), 2a (4.40 mmol); ® Isolated yield; ¢ Determined by HPLC analysis on chiral

stationary phases.
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2.4 Screening of the ratio of 1a/2a @

o) L4/Cu(OTf), . ,CF3 07><(°
OMe (10 mol %) | \J""
oH + FSC)k"/ _— (@] N N ..

O -78 °C, DCM
02M L4
1a 2a 3a
Entry la/2a Time (h) Yield (%0)° Ee (%0)°
1 1/1.2 16 61 90
2d 1/1.5 25 94 94
3de 1/1.5 25 76 83
4 1/2.5 4 91 90
5 1/5 8 93 90
6 1/11 8 93 89.5
7 1/20 8 95 88

aThe reactions were carried out under N2 atmosphere: Lewis acid (0.04 mmol), L4 (0.048 mmol), 0.2 M,
DCM (2.0 mL), 1a (0.40 mmol); ® Isolated yield; ¢ Determined by HPLC analysis on chiral stationary
phases; 9 0.1 M, DCM (4 mL); ¢ at room temperature.

2.5 Screening of the ratio of L4/Cu(OTf). 2

o} L14(;Cu(|00'/l'f)2 HO, CF, OT><WO
on * FiC I OMe -(78 or:D;)'\A o) 8,N N\Zé
02M L4
1a 2a 3a
Entry L4/Cu(OTHf): Time Yield (%)P Ee (%0)°
1 1.5/1 8 NR --
2 1.2/1 4 93 91
3 1/1 3 9 91
4 1/1.2 3 90 90

aThe reactions were carried out under N2 atmosphere: Lewis acid (0.04 mmol), 0.2 M, DCM (2.0 mL), 1a
(0.40 mmol), 2a (1 mmol); ® Isolated yield; ¢ Determined by HPLC analysis on chiral stationary phases.
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2.6 Screening of the concentration of substrate @

o} L4/Cu(OTf P o o
o Y OMe ;;o:é;/c): - &ﬁ J@
L4
1a 2a 3a
Entry C (mol /L) Time Yield (%0)° Ee (%0)°
1 0.2 4 91 90
2 0.1 5 96 92
3 0.05 8 94 93
4 0.025 22 65 88

aThe reactions were carried out under Nz atmosphere: Lewis acid (0.04 mmol), L4 (0.04 mmol), la
(0.4mmol), 2a (1.0 mmol); ° Isolated yield; ¢ Determined by HPLC analysis on chiral stationary phases.
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3. General experimental procedure for the reaction

0 HO, CFs o 0
b IS T
0.1 M
1a 2b (1.5 equiv) 3a

Procedure: A mixture of Cu (OTf)2 (14.5 mg, 0.04 mmol, 0.1 equiv) and L4 (14.3 mg,
0.04 mmol, 0.1 equiv) in DCM (4 mL) was stirred at room temperature for 3 h under
the atmosphere of nitrogen. Substrate 2 (0.6 mmol, 1.5 equiv) was added immediately
without interval at room temperature, the reaction mixture was cooled to -78 ‘C for
10 minutes, then substrate 1 (0.4 mmol, 1.0 equiv) was added and stirred at -78 C.
After the reaction was complete (monitored by TLC), the reaction was filtered
through a glass funnel with thin layer (20 mm) of silica gel (100-200 mesh) and eluted
with DCM. The filtrate was concentrated under reduced pressure, purified by flash

chromatography (hexane/ethyl acetate =40/1-20/1) to afford the product 3.
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HO, ,CF3

3a: white solid (124 mg, 94% yield), melting point: 75-77 C; 94% ee (Chiralpak
IA-3, hexanes / 'PrOH = 98/2, 0.8 mL/min, A = 232 nm: tr (minor) = 6.9 min, tr
(major) = 8.4 min.); [a]p? = -29.5 (¢ 0.50, CHCIs); *H NMR (400 MHz, CDCls): &
7.48 (s, 1H), 7.41 (s, 1H), 4.10 (s, 1H), 1.40 (s, 9H), 1.34 (s, 9H); All analytical data

are consistent with literature values?.

3b: white solid (92.7 mg, 80% yield), melting point: 99-100 C; 96% ee (Chiralpak
IA-3, hexanes / 'PrOH = 97/3, 0.6 mL/min, A = 254 nm: tr (minor) = 9.2 min, tr
(major) = 11.1 min.); [a]o® = -32.0 (c 0.50, CHCIs); *H NMR (400 MHz, CDCls): &
7.16 (s, 1H), 7.14 (s, 1H), 3.91 (s, 1H), 2.30 (s, 3H), 1.30 (s, 9H); °F NMR (376 MHz,
CDCl3): § -79.81; 3C NMR (100 MHz, CDCls): § 170.5, 150.2, 135.1, 134.8 130.8
123.7, 122.3 (q, Ycrs = 285.8 Hz), 120.9, 74.3 (q, 2Jcrs = 33.0 Hz), 34.2, 29.4, 21.2;
IR (KBr):3461, 2973, 2875, 1807, 1618, 1479, 1273, 1203, 1182, 1120, 1094, 985,
930, 868, 716 cm™; HRMS-ESI: Exact mass calcd. for CisHigFsNOs* [M+NH,]*:

306.1317; Found: 306.1314.

HO, cF
MeO Lt

@)
)

3c: white solid (99 mg, 81% yield), melting point: 99-100 ‘C; 95% ee (Chiralpak
IA-3, hexanes / 'PrOH = 98/2, 0.8 mL/min, A = 254 nm: tg (minor) = 13.1 min, tr
(major) = 15.0 min.); [o]o® = -42.9 (c 0.50, CHCI3); *H NMR (400 MHz, CDCls): &
7.01 (m, 1H), 6.91 (m, 1H), 4.27 (s, 1H), 3.82 (s, 3H), 1.38 (s, 9H); °F NMR (376
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MHz, CDCls): § -79.81; 3C NMR (100 MHz, CDCls): & 170.5, 156.9, 146.2, 136.7,
122.2 (q, Ycrs = 284.0 Hz), 121.5, 117.4, 107.1, 74.7 (q, 2Jcrs = 32.4 Hz), 55.9, 34.4,
29.3; IR (KBr): 3346, 2972, 2847, 1820, 1485, 1427, 1310, 1171, 1100, 975, 799, 687
cm™; HRMS-ESI: Exact mass calcd. for C1aH1oFsNO4* [M+NHa4]": 322.1266; Found:

322.1264.
HO, CFs

@)
O

3d: white solid (106 mg, 88% yield), melting point: 72-74 C; 95% ee (Chiralpak
IA-3, hexanes / 'PrOH = 98/2, 0.8 mL/min, A = 254 nm: tr (minor) = 7.9 min, tr
(major) = 10.0 min.); [a]o® = -32.3 (¢ 0.50, CHCI3); *H NMR (400 MHz, CDCl3): &
7.18 (s, 1H), 7.16 (s, 1H), 4.00 (s, 1H), 2.59 (g, J = 7.6 Hz, 2H), 1.31 (s, 9H), 1.17 (¢,
J =7.4 Hz, 3H); °F NMR (376 MHz, CDCly): & -79.79; 1*C NMR (100 MHz, CDCls):
§170.6, 150.3, 141.6, 134.8, 129.8, 122.5, 122.3(q, Jcrs = 284.0 Hz), 120.9, 74.3 (q,
2Jcrs = 33.4 Hz), 34.2, 29.4, 28.7, 15.6; IR (KBr): 3455, 2969, 2874, 1803, 1480,
1367, 1268, 1219, 1096, 987, 870, 671 cm™; HRMS-ESI: Exact mass calcd. for
CisH21FsNOs* [M+NH4]*: 320.1474; Found: 320.1471.

HO, CF3

O
O

3e: white solid (136 mg, 94% yield), melting point: 56.5-58.5 C; 94% ee (Chiralpak
IA-3, hexanes / 'PrOH = 97/3, 0.6 mL/min, A = 254 nm: tr (minor) = 7.7 min, tr
(major) = 9.3 min.); [0]p® = -22.3 (c 0.50, CHCI3); *H NMR (400 MHz, CDCly): &
7.27 (s, 2H), 4.16 (s, 1H), 1.73-1.65 (m, 2H), 1.57 (q, J =7.3 Hz, 2H), 1.28 (s, 6H),
1.21 (s, 6H), 0.61-0.58(m, 6H); °F NMR (376 MHz, CDCls): & -79.96; 3C NMR
(100 MHz, CDCls):8 170.8, 149.9, 146.8, 132.7, 129.0, 122.3 (q, *Jcrs = 285.0 Hz),
120.4, 74.5 (q, 2Jcrs = 32.5 Hz), 38.1, 38.0, 36.9, 33.9, 28.43, 28.37, 27.2, 27.1, 9.1,
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8.9; IR (KBr): 3394, 2965, 2877, 1811, 1619, 1476, 1265, 1177, 1107, 1085, 982, 893,
759, 732, 705, 655 cm™t; HRMS-ESI: Exact mass calcd. for C1oH2oF3sNOs" [M+NH4]*:
376.2100; Found: 376.2099.

The reaction was carried out at rt. 3f: oil (90 mg, 75% yield); 99% ee (Chiralpak
AD-3, hexanes / 'PrOH = 98/2, 0.8 mL/min, A = 232 nm: tr (minor) = 7.3 min, tr
(major) = 8.5 min.); [a]p?® = -36.4 (c 0.50, CHCI3); *H NMR (400 MHz, CDCls): &
7.16 (s, 1H), 7.15 (s, 1H), 4.01 (s, 1H), 3.09-3.05 (m, 1H), 2.86-2.83 (m, 1H),
1.22-1.14 (m, 12H); *F NMR (376 MHz, CDCls): § -79.76; *C NMR (100 MHz,
CDCls): 5 170.8, 149.9, 146.7, 132.3, 128.7, 122.3 (q, Wcrs = 283.1 Hz), 121.0, 120.3,
75.0 (g, crs = 33.6 Hz), 34.0, 28.6, 24.1, 24.0, 22.3, 22.2; IR (KBr): 3439, 2965,
2874, 1810, 1628, 1480, 1272, 1174, 1098, 970, 876, 759, 677 cm™; HRMS-EI: Exact

mass calcd. for C1sH17F303* [M]*: 302.1130; Found: 302.1125.
HO, CF;

0]
0]

The reaction was carried out at rt. 3g: white solid (50.3 mg, 51% vyield), melting point:
106-108 C; >99% ee (Chiralpak IA-3, hexanes / 'PrOH = 98/2, 0.8 mL/min, A = 254
nm: tr (Minor) = 11.9 min, tr (Major) = 13.6 min.); [a]o? = -41.8 (c 0.50, CHCls); H
NMR (400 MHz, CDCls): § 7.18 (s, 1H), 7.13 (s, 1H), 3.96 (s, 1H), 2.35(s, 3H),
2.30(s, 3H); All analytical data are consistent with literature values?.

HO, CF;

Ph
0]

(o]

Ph
The reaction was carried out at rt. 3h: gum (170 mg, 94% yield); 92% ee (Chiralpak

IA-3, hexanes / 'PrOH = 98/2, 0.8 mL/min, A = 254 nm: tr (minor) = 8.5 min, tr
(major) = 10.3 min.); [o]o®® = -2.7 (¢ 0.50, CHCI3); *H NMR (400 MHz, CDCls): §
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7.24-7.03 (m, 12H), 3.80 (s, 1H), 1.58- 1.56 (M, 12H); *°F NMR (376 MHz, CDCls):
5 -79.8; 3C NMR (100 MHz, CDCl3): & 170.1, 150.1, 150.0, 148.2, 148.0, 133.8,
130.0, 128.2, 128.1, 126.5, 126.2, 126.0, 125.9, 122.1 (q, ecrs = 284.5 Hz), 121.7,
120.6, 74.4 (q, 2Jcrs = 32.3 Hz), 43.1, 41.8, 30.81, 30.77, 29.1, 28.9; IR (KBr): 3466,
3026, 2970, 1821, 1602, 1493, 1269, 1082, 1003, 969, 793, 697 cm™; HRMS-ESI:

Exact mass calcd. for C27H29FsNO3* [M+NH4]": 472.2100; Found: 473.2097.
HO, CF3

O
o

The reaction was carried out at rt. 3i: oil (91.1 mg, 83% yield); 85% ee (Chiralpak
AD-3, hexanes / 'PrOH = 98/2, 0.8 mL/min, A = 232 nm: tr (minor) = 11.7 min, tr
(major) = 14.2 min.); [a]o® = -19.4 (¢ 0.50, CHCI3); *H NMR (400 MHz, CDCls): §
7.39 (dd, J; = 8.4Hz, J, = 1.2Hz, 1H), 7.33 (d, J = 7.6Hz, 1H), 7.17-7.13(m, 1H), 4.00
(s, 1H), 1.32 (s, 9H); F NMR (376 MHz, CDCls): § -79.83; *C NMR (100 MHz,
CDCls): § 170.2, 152.3, 135.2, 130.2, 125.3, 123.6, 122.3(q, }Jcrs = 283.7 Hz), 121.1,
74.2 (q, 2Jcrs = 33.1 Hz), 34.3, 29.4; IR (KBr): 3477, 3183, 2966, 2874, 1794, 1430,
1305, 1180, 1102, 990, 796, 714, 637cm™; HRMS-EI: Exact mass calcd. for
C13H17FsNO3* [M+NH4]*: 292.1155; Found: 292.1155.

The reaction was carried out at rt. 3j: white solid (86.7 mg, 67% vyield), melting point:
69-72 “C; 90% ee (Chiralpak AD-3, hexanes / 'PrOH = 95/5, 0.6 mL/min, A = 232 nm:
tr (Major) = 16.1 min, tr (Minor) = 17.9 min.); [o]o®® = +4.3 (c 0.50, CHClIs3); *H
NMR (400 MHz, CDCls): & 7.66-7.60 (m, 3H), 7.54 (d, J = 7.2, Hz, 1H), 7.49-7.24
(m, 4H), 3.86 (s, 1H); °F NMR (376 MHz, CDCla): & -79.64; 13C NMR (100 MHz,
CDCIs): 6 170.0, 151.2, 134.1, 133.1, 128.8, 128.6, 128.5, 126.1, 125.9, 124.9,
122.2(q, YJcrs = 283.9 Hz), 121.3, 74.6 (4, 2Jcrs = 32.6 Hz); IR (KBr): 3459, 1799,
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1631, 1595, 1503, 1458, 1271, 1254, 1178, 1109, 1072, 979, 871, 804, 722, 696, 640
cm*; HRMS-EI: Exact mass calcd. for C1sH13FsNOs* [M+NH4]*: 312.0842; Found:
312.0840.

HO, CFs

o)
{ o)
o o

The reaction was carried out at rt. 3k: white solid (118 mg, 58% vyield), melting point:
115.5-117.5 “C; 91% ee (Chiralpak AD-3, hexanes / 'PrOH = 90/10, 0.6 mL/min, A =
254 nm: tr (minor) = 13.1 min, tg (Major) = 15.7 min.); [o]o® = -37.9 (c 0.50, CHCls);
H NMR (400 MHz, Acetone-Ds): & 7.61 (s, 1H), 7.49(s, 1H), 7.36(s, 1H), 6.57 (d, J
= 2.4 Hz, 2H); **F NMR (376 MHz, Acetone-De): & -74.90; *C NMR (100 MHz,
Acetone-Ds): & 169.9, 151.1, 149.2, 145.4, 122.9(q, YJcrs = 283.2 Hz), 113.3, 105.2,
102.7, 94.6, 75.3 (q, 2Jcrs = 32.5 Hz); IR (KBr): 3458, 3114, 2922, 2558, 2360, 1810,
1644, 1468, 1290, 1183, 1096, 936, 807, 686, 668 cm™; HRMS-EI: Exact mass calcd.
for C10HsF305* [M]*: 262.0089; Found: 262.0092.

HO, ,CFs
Lo
0]

The reaction was carried out at rt. 31: white solid (108 mg, 58% yield), melting point:
60-62 C; >99% ee (Chiralpak AD-3, hexanes / 'PrOH = 97/3, 0.8 mL/min, A = 254
nm: tg (Minor) = 14.6 min, tr (Major) = 15.7 min.); [a]o® = -46.7 (¢ 0.50, CHCls); *H
NMR (400 MHz, CDCls): & 7.22 (s, 1H), 6.88(s, 1H), 3.97(s, 1H), 2.23 (s, 3H), 2.19(s,
3H); 9F NMR (376 MHz, CDCls): & -79.79; 3C NMR (100 MHz, CDCls): §
170.78-170.75 (m), 152.5, 142.6, 134.1, 126.5 (q, 3Jcrs = 0.7 Hz), 122.2(q, Ycrs =
283.5 Hz), 117.7, 112.4, 74.8 (q, “Jcrs = 33.4 Hz), 20.6, 19.4; IR (KBr): 3429, 2923,
2852, 2360, 1809, 1795, 1629, 1304, 1108, 1060, 1019, 976, 886, 682 cm™;
HRMS-EI: Exact mass calcd. for CiiHisFsNOs[M+NH.]*: 264.0842; Found:
264.0841.

H% CF,
MeO
(0]
MeO (@)
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The reaction was carried out at rt. 3m: yellow solid (136 mg, 61% vyield), melting
point: 67-70 “C; 96% ee (Chiralpak AD-3, hexanes / 'PrOH = 90/10, 0.6 mL/min, A =
254 nm: tg (minor) = 15.0 min, tr (Major) = 16.5 min.); [a]o® = -36.4 (c 0.50, CHCl5);
IH NMR (400 MHz, Acetone-Ds): & 7.58 (s, 1H), 7.54(s, 1H), 7.44(s, 1H), 4.36 (s,
3H), 4.29 (s, 3H); °F NMR (376 MHz, Acetone-De): & -74.90; 3C NMR (100 MHz,
Acetone-Dg): & 170.4, 153.7, 148.9, 147.5, 123.2(q, YJcrs = 282.5 Hz), 112.0, 108.8,
96.6, 75.5 (q, 2Jcrs = 32.9 Hz), 56.3, 56.0; IR (KBr): 3433, 2922, 2850, 2360, 1817,
1629, 1500, 1460, 1344, 1257, 1082, 1001, 947, 793, 697 cm™; HRMS-EI: Exact
mass calcd. for C11HoF305* [M]*: 278.0402; Found: 278.0405.

HO, CF;
OC
O

The reaction was carried out at rt. 3n: white solid (163 mg, 75% yield), melting point:
125-127 °C; 99% ee ( Chiralpak IA-3, hexanes / 'PrOH = 97/3, 0.6 mL/min, A = 254
nm: tr (Minor) = 19.4 min, tr (Major) = 20.6 min.); [a]o?® = -46.5 (c 0.50, CHCls); H
NMR (400 MHz, CDCls): & 7.24 (s, 1H), 6.88 (s, 1H), 3.76 (s, 1H), 2.82-2.78 (m, 4H),
1.81 (t, J = 6.4 Hz 4H); 9F NMR (376 MHz, CDCls): & -79.8; 13C NMR (100 MHz,
CDCls): 5 170.6, 152.0, 143.1, 134.7, 126.5, 122.3 (q, "Jcrs = 283.9 Hz), 117.7, 111.6,
74.7 (9, 2Jcrs = 32.6 Hz), 30.2, 29.1, 22.7, 22.4; IR (KBr): 3439, 2950, 2852, 1806,
1793, 1634, 1486, 1440, 1319, 1188, 1069, 977, 676 cm™; HRMS-EI: Exact mass
calcd. for C13H11F303* [M]*: 272.0660; Found: 272.0663.
HO, CF;

O
O

The reaction was carried out at 40 ‘C. 30: oil (100 mg, 58% vyield); 96% ee
(Chiralpak 1A-3, hexanes / 'PrOH = 97/3, 0.8 mL/min, A = 254 nm: tr (minor) = 11.4
min, tr (Major) = 12.5 min.); [a]po®® = -40.3 (¢ 0.50, CHCls); *H NMR (400 MHz,
CDCl3): 6 7.57 (d, J = 7.6 Hz, 1H), 7.54-7.50 (m, 1H), 7.29 (t, J = 7.8 Hz, 1H), 7.18
(d, J = 8.0 Hz, 1H); °F NMR (376 MHz, CDCls): & -79.7; 3C NMR (100 MHz,
CDCls): & 170.3 (q, 3Jcrs = 1.5 Hz), 154.1, 133.0, 126.2 (g, 3Jcrs =1.2 Hz), 125.5,
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122.2 (9, Ycrs =283.9 Hz), 120.9, 111.6, 74.8 (q, 2Jcrs =33.1 Hz); IR (KBr): 3454,
2927, 2855, 1813, 1703, 1479, 1177, 1075, 970, 751, 660 cm™; HRMS-EI: Exact
mass calcd. for CoHsF303*" [M]*: 218.0191; Found: 218.0196.

HO, CFs

MeO
(0]
(@)

The reaction was carried out at 40 ‘C. 3p: oil (148.8 mg, 74% vyield); 95% ee
(Chiralpak AD-3, hexanes / 'PrOH = 90/10, 0.6 mL/min, A = 254 nm: tg (minor) =
10.3 min, tg (major) = 12.1 min.); [a]o®® = -79.5 (¢ 0.50, CHCls); *H NMR (400 MHz,
CDCls): § 7.10-7.00 (m, 3H), 3.82(s, 3H); ®F NMR (376 MHz, CDCls): & -79.75; 13C
NMR (100 MHz, CDCls): 6 170.6, 157.2, 147.9, 122.2(q, *Jcrs = 283.9 Hz), 121.5,
118.8, 112.4, 111,2, 75.3 (q, 2Jcrs = 32.9 Hz), 56.0; IR (KBr): 3452, 2919, 2849, 2361,
1790, 1616, 1490, 1454, 1278, 1163, 1105, 973, 853, 791, 680 cm™'; HRMS-EI: Exact
mass calcd. for C1oH7F304" [M]": 248.0296; Found: 248.0292.

HO, CFs
o)
o

The reaction was carried out at 40 °C. 3qg: oil (147 mg, 67% yield); 98% ee
(Chiralpak AD-3, hexanes / 'PrOH = 98/2, 0.8 mL/min, A = 254 nm: tg (minor) = 10.6
min, tr (Major) = 12.8 min.); [o]o?® = -46.2 (c 0.50, CHCI3); *H NMR (400 MHz,
CDCls): 6 7.57-7.54 (m, 2H), 7.11 (d, J = 8.8 Hz, 1H), 4.00 (s, 1H), 1.34 (s, 9H); *°F
NMR (376 MHz, CDCls): & -79.75; ¥C NMR (100 MHz, CDCls): § 170.6, 152.1,
149.1, 130.1, 123.0 (q, 3Jcrs = 1.1 Hz), 122.3(q, YJcrs = 284.2 Hz), 120.2, 111.0, 75.0
(0, 2Jcrs = 32.6 Hz), 34.9, 31.4; IR (KBr): 3386, 2961, 2922, 2852, 1826, 1623, 1489,
1260, 1183, 1094, 799, 681 cm™; HRMS-EI: Exact mass calcd. for C13H13F303" [M]*:

HO‘% CF,
0]
(0]

The reaction was carried out at 40 “C. 3r: oil (64 mg, 61% vyield); 95% ee (Chiralpak

274.0817; Found: 274.0823.

AD-3, hexanes / 'PrOH = 98/2, 0.8 mL/min, A = 254 nm: tr (minor) = 11.2 min, tr
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(major) = 14.3 min.); [a]o® = -41.7 (¢ 0.50, CHCI3); *H NMR (400 MHz, CDCl3): §
7.34 (s, 1H), 7.30 (dd, J1 = 8 Hz, J,= 1.8 Hz, 1H), 7.04(d, J = 8.4 Hz, 1H), 3.78 (s,
1H), 2.90-2.87 (m, 1H), 1.20 (d, J = 8 Hz, 3H), 1.18 (d, J = 8 Hz, 3H); *°F NMR (376
MHz, CDCls): & -79.8; **C NMR (100 MHz, CDCls): & 170.5, 152.3, 146.7, 131.1,
124.0 (q, 3Jcrs = 0.7 Hz), 122.2(q, YJcrs = 283.5 Hz), 120.4, 111.4, 74.9 (g, 2Jcrs = 33
Hz), 33.9, 24.0, 23.9; IR (KBr): 3424, 2965, 1815, 1622, 1486, 1273, 1177, 1082, 971,
825, 741, 680 cm™; HRMS-EI: Exact mass calcd. for C12H11F303* [M]*: 260.0660;

HO, CFs
Ph 0]
0]

The reaction was carried out at 40 C. 3s: gum (108 mg, 80% vyield); 96% ee

Found: 260.0664.

(Chiralpak AD-3, hexanes / 'PrOH = 95/5, 0.6 mL/min, A = 232 nm: tr (minor) = 8.9
min, tr (Mmajor) = 10.2 min.); [a]o®® = -38.4 (¢ 0.50, CHCls); *H NMR (400 MHz,
CDCl3): § 7.40 (s, 1H), 7.23-7.09 (m, 6H), 6.95 (d, J = 8.8 Hz, 1H), 4.03 (s, 1H), 1.60
(s, 6H); °F NMR (376 MHz, CDCls): 5 -79.68; 13C NMR (100 MHz, CDCls): & 170.5,
152.1, 149.5, 148.8, 132.0, 128.2, 126.6, 126.1, 124.0, 122.2(q, *Jcrs = 283.8 Hz),
120.2, 111.1, 74.9 (q, 2Jcrs = 33 Hz), 43.0, 30.8, 30.7; IR (KBr): 3458, 2970, 2929,
1821, 1622, 1485, 1387, 1179, 1088, 971, 826, 700 cm™; HRMS-ESI: Exact mass
calcd. for C1gH19F3sNOs" [M+NH4]": 354.1317; Found: 354.1315.

HO, CF;

Ph '
o]

o

The reaction was carried out at 40 C. 3t: gum (84 mg, 70% vyield); 97% ee
(Chiralpak AD-3, hexanes / 'PrOH = 90/10, 0.6 mL/min, A = 232 nm: tr (minor) = 9.0
min, tr (major) = 11.3 min.); [o]o® = -56.0 (¢ 0.50, CHCI3); *H NMR (400 MHz,
CDCls):  7.70 (s, 1H), 7.66 (dd, J1 = 8.4 Hz, J.= 2 Hz, 1H), 7.50-7.33 (m, 5H), 7.19
(d, J = 3.2 Hz, 1H); %F NMR (376 MHz, CDCl3): & -79.61; 3C NMR (100 MHz,
CDCIs): 6 170.1, 153.6, 139.40, 139.36, 131.9, 129.0, 128.0, 127.1, 124.9, 122.3 (q,
Ycrs = 283.9 Hz), 121.3, 111.9, 74.9 (q, ZJors =3 3.3 H2); IR (KBr): 3442, 3370, 2924,
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1824, 1619, 1499, 1429, 1293, 1179, 1086, 974, 900, 767, 699 cm™; HRMS-EI: Exact
mass calcd. for C1sHoF303" [M]": 294.0504; Found: 294.0508.

The reaction was carried out at 40 °C. 3u: white solid (74.5 mg, 50% vyield), melting
point: 124-126 °C; 95% ee (Chiralpak AD-3, hexanes / 'PrOH = 90/10, 0.6 mL/min, A
= 232 nm: tg (minor) = 10.8 min, tr (Mmajor) = 14.6 min.); [a]o® = -58.3 (¢ 0.50,
CHCl3); 'H NMR (400 MHz, CDCl): & 7.73 (s, 1H), 7.69 (dd, Ji = 8.4 Hz, J,= 2.4
Hz, 1H), 7.60-7.58 (m, 2H), 7.43-7.28 (m, 2H), 7.27 (d, J = 8.4 Hz, 1H), 4.16(s, 1H);
¥F NMR (376 MHz, CDCls): § -79.60; **C NMR (100 MHz, CDCls): § 170.0, 153.7,
138.2, 138.1, 132.1, 131.7, 128.6, 124.7, 122.3, 122.2(q, Jcrs =284.3 Hz), 121.4,
112.1, 74.8 (q, 2Jcrs =32.7 Hz); IR (KBr): 3428, 2961, 2924, 1805, 1620, 1475, 1316,
1177, 1086, 1006, 957, 811, 680 cm™; HRMS-El: Exact mass calcd. for

CisHgF30sBr* [M]*: 371.9609; Found: 371.9613.
HO, CF;

@)
0]

The reaction was carried out at rt. 3v: white solid (74.5 mg, 76% yield), melting point:
96.5-98.5 ‘C; 97% ee (Chiralpak IE, hexanes / 'PrOH = 98/2, 0.6 mL/min, A = 254
nm: tr (Minor) = 14.2 min, tr (Major) = 14.9 min.); [a]o? = -22.4 (¢ 0.50, CHCls); H
NMR (400 MHz, CDCls): & 7.20 (d, J =7.6 Hz, 1H), 6.99 (d, J =7.6 Hz, 1H), 3.79 (s,
1H), 2.26 (s, 3H), 2.16 (s, 3H); *F NMR (376 MHz, CDCls): § -79.83; *C NMR (100
MHz, CDCls): § 170.6, 152.8, 143.0, 126.4, 122.8, 122.3 (q, 1Jcrs = 283.8 Hz), 120.8,
117.6, 75.4 (q, Ycrs = 33.1 Hz), 19.9, 11.7; IR (KBr): 3441, 2958, 2924, 2852, 1807,
1637, 1596, 1457, 1388, 1304, 1173, 1136, 983, 771, 675 cm™*; HRMS-EI: Exact
mass calcd. for C11HoF303* [M]*: 246.0504; Found: 246.0497.

FsC, ,OH

MeOzC/<©\
OMe

5: oil (18 mg, 17% yield); 51% ee (Chiralpak AD-H, hexanes / 'PrOH= 90/10, 0.6
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mL/min, A = 254 nm: tgr (Major) = 12.7 min, tr (minor) = 20.3 min.); *H NMR (400
MHz, CDCI3): 6 7.69 (d, J = 8.4 Hz, 2H), 6.92 (d, J = 8.8 Hz, 2H), 4.26 (s, 1H),
3.96(s, 3H), 3.82 (s, 3H); All analytical data are consistent with literature values®.

F5C, ,OH

MeOzC/<©\
OH

30”: oil (13 mg, 15% yield); 2% ee (Chiralpak IA-3, hexanes / 'PrOH= 90/10, 0.8
mL/min, A = 254 nm: tg (minor) = 13.3 min, tg (Major) = 14.2 min.); *H NMR (400
MHz, CDCI3): 6 7.62 (d, J = 8.8 Hz, 2H), 6.84 (d, J = 8.4 Hz, 2H), 5.56 (s, 1H), 4.33

(s, 1H), 3.95(s, 3H); All analytical data are consistent with literature values®.
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4. Gram-scale experiment

HO
o L4/Cu(OTH), % Fs o\”><fo
. FSCJHrOEt (0.05 mol %) | o " N\? '
OH I .78 °C, DCM o K

1a 2b (1.5 equiv) 3a

The general procedure for Gram-Scale experiment: A mixture of Cu(OTf), (14.5
mg, 0.04 mmol) and L4 (14.3 mg, 0.04 mmol) in DCM (5 mL) was stirred at room
temperature for 4 h under the atmosphere of nitrogen (solution A). To a 100 mL
Schlenktube which contained 2b (1.6 mL, 12 mmol) in 20 mL DCM, 0.5 mL of
solution A was added. The mixture was stirred at -78 °C for 20 minutes, then 1a (1.65
g, 8 mmol) was added and stirred at -78 ‘C. After the reaction was taken on for 120 h,
the reaction was filtered through a glass funnel with thin layer (20 mm) of silica gel
(100-200 mesh) and eluted with DCM. The filtrate was concentrated under reduced
pressure. The residue was purified by flash chromatography (hexane/ethyl acetate
=40/1) to afford the product 3a (2.16 g). The purified product (2.02 g) was
recrystallized from cold hexane, and dried to afford 1.26 g (62% yield) of white
crystal 3a (>99% ee).
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5. A proposed working model for the stereoselection
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74.903

11-11

o]
=
o
'
=)

T
-100

T
-200

- T T
-250 FPM

F1 376072

[F2- 100,510 [swri: 156250

[OF1: 408270

ER: l—-DﬂTE Nov 252014

5%

3hpm]

P 70 nsec

[pp 10

e

A4

1B 00

U
IPrsm 262144

Duts - Srh0662-1F-acetone fid
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o
@

b 3
% CF3
BIJJ
I
=]
ofe7
|
.‘u —— M b — _____J
— —————r—r—r———r—T———T ———T——T—T——T—T—
A 7 6 5 4 3 2 1 0 PPM
blank line USER: -- DATE: Nov 23 2014
F1 300773 [F2 100510 [swri: 7184 | [OF1- 27643 I TPTSid 2008 i
EX: 2pnl PW: 44 ysec [PD 10 cec [Ma-s TR 00 [ Nuts - $rh0661.1H fid
=0 ™ - W=D [=Tsl Y =
mEe b ) Y BIEHEY 58885 59
[=¥=F=} o o < COOO~o R oo
EEE e T @ ggodarc N &
L[) L] \|}) (
\ A \ \/ \

-
—

200 150 100 50 0 PPM
‘blank: line USER: .- DATE: Nov 252014
F1:100.521 [F2: 390.722 [sw1: 25000 I [OF1: 110529 I [PTS14: 37500 . 65336 |
EX s2pul [Pw 49 u [PD 10 sec NA- 32 1B 00 [ Nuts - $h0661-1C2 fid
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79.787)

|
=
o

T
-150

PF" M

50
11-11 USER: -- DATE: Nov 23 2014
FI 37607 [F2- 100,510 [swri: 156250 I [OF1: 408270 I [PTS1d 262144 [

EX: 2pnl PW: 70 wsec [PD 10 cec [na- g [TR-00 [ Nuts - §rh0661-1F fid
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MeO

HO, CFs

3m

— 4,357
—————— 4,294

3100
n.emgs
b
i
— . P A I S .
-t ——r————T—T——7——T— 77— ————T—T———T——————
] 8 7 6 5 4 a 2 1 0PPM
blank line USER: -- DATE: Nov 23 2014
Fi 300725 [F2- 100,520 I [aF1. 2708 1 I [PTs14 3276 [
EX: 2pnl [PD 10 cec [Na-g [TR-00 [ Nuts - §rh0612.1H.acetone fid
= = T NTT T TS == =
5 g NEE gEes ge i 28 58
E e 525 HASE T8 & 2ie B8
1 I \
| \
I T
. . s i J I, N
T T T T T T T T T T T T T T r‘ T T T T
200 150 100 50 0 PPM
new experiment USER: -- DATE: Nov 25 2014
FI- 100521 [F2- 300724 [swr1: 25000 I [oF1- 110807 I [PTs14 3276 [
EX: s2pul [P 49 wsec [PD: 10 sec NA: 160 [1B:20 [ Muts - $rh0612-1C3-acetone fid
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74.903

o]
=
o
'
=)

T T T T T T T T
-100 -200 -250 PPM

11-11 USER: -- DATE: Nov 23 2014
FI 37607 [F2- 100,510 [swri: 156250 I [OF1: 408270 I [PTS1d 262144 [
EX: 2pnl PW: 70 wsec [PD 10 cec NA-4 [TR-00 [ Nuts - $rh0612-1F-acetone fid
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3 H 2 2
4 - P~ =
- o P =
% CF3
3n
I.ﬂ'.nn a7
0.87 |
r r F—'QE |
| [faE | |
I 4 J J J
| | ‘ h |
L I J A - |
7 T T T -1 T T
= 7 6 5 4 3 2 1 0 PPM
blank line USER: — DATE: Fsb 112015
Fl: 300723 [E2: 100510 [sw1: 7184 [ [oF1: 2708 5 I [PTs14: 21557 | 30768
EX: <2pul PW: 44 us [PDi10 sec [rai2 [le-00 [ s - Srh0733-1-H 8d
] 1 13 ® RrREAae © rhBoD Y RE
0 @ - o womm W -1 -Q
2 & 2 7 BAR: =& 2EE B
T T T T T T T T T T T T T T T T T T T T T T
200 150 100 50 0PPM
new USER: — DATE: Fsb 112015
F1: 100.52] [E2: 300722 [sw1: 25000 [ [oF1 110539 I [PTs14: 32768 | 32768 |
EX: s2pul [pwr a0 us [PDi10 sec [nea: 200 [le-00 [ Nuts - $7h0733-1-C £d
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79781

—— 7T T —— — — 7T
50 ] 50 -100 -150 200 -250 -300 FFM

STANDARD PROTON PARAMETERS USER: — DATE: Feb 112015

Fl: 376,064 [E2: 100,570 [sw1: 166667 I [oF) -ag255 3 [PTs1d: 166667 , 262144

EXC s7pul [pw: 70 w [PD:30 sec [hoa 4 LB 00 [ Nuts - $0733-1-F fid
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HO, CF,

30

-0.000

104 108

M Iy

|‘»'J-* |' 1'-:|n

-

I

| . o L
———— 7 7 T [ T T T 7 T T T T
o 8 7 6 5 4 3 2 1 0 FPM
blank line JSER: — DATE: Jm 2 2015
Fl: 309724 [E2: 100,570 [swi- s803 I [oF1 35002 [pTs1d: 26408 | 32768 [
EXC s7pul [Pwr: 44 v [PD:10 sec [racs LB 00 Tuts - Swp20-97-1-H fid

P13 T

B -

[ 1

I|I|II

T T T T T T T T T T T T T T T T T T T T
200 150 100 50 0 FFM

new USER: —DATE: fun 2 2015
F1:100.52 [F2-se0722 [swi- 25000 I [oFi- 110537 [pTs1d:37500 . 653536
EXC s7pul [pw: 40 u [PD:10 sec [hoa 48 LB 00 [ Muts - Swp20-02-1-C2 fid
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T9.743

T
50

T
-200

T
-250

T
FFM

o 50 100 -150
STANDARD PROTON PARAMETERS . —DATE: Jun 22015
Fl. 376074 [E2: 100,570 [sw1: 147050 I [oF1: -38250 7 I [pTs1d: 131072
EXC s7pul [Pw: 70 u [PD:30 sec [hoa 4 LB 00 MNiugs - Swp20-02-1-F fid
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)

o

MeO

T T
7 6 5 4 3 2 1 0 PPM

blank line USER: -- DATE: Nov 28 2014
Fi 30072 [F2 100518 [swri: 6 I loF1 2368 5 I [PTs14 3276 [
EX: 2pnl [P [PD 10 cec [Na-g [TR-00 [ Nuts - $h0619.1r-H fid
= — T TN T TOE N o
@ 2 & SRYEEand 5
g5 & BEREEESE 8
L1
\‘. II ‘II "II‘
il
. I I . l
T T : T T T T T T T T T T T T T :
200 150 100 50 0 FPM
blank line USER: -- DATE: Nov 28 2014
F110052] [F2- 300702 [swr1: 25000 I [oF1: 110560 I [PTS1d 65536 [
EX: 22l [Pur: £9 usec [PD: 10 se NA:140 [IE:20 [ Déuts - $ra0619-1r-C fid

S49



T
-200

‘ FPM

200 100 0
blank line USER: -- DATE: Nov 28 2014
FI 376113 [F2- 100,510 [swri: 227273 I [oF1: 5642 I [PTS1d 262144 [

EX: 2pnl [PW 70 pec [PD 10 cec NA-4 [TR-00 [ Nuts - §rh0619-11-F fid
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o

2 ]
= Z
% CF5
O g0
a8
; J )
M . -
————T—————T7 ————T—r————7——T————7— ————r——T7——
a 7 5 4 3 2 1 0 PPM
blank line USER. -- DATE: Noy 28 2014
Fi 30072 [F2 100518 [sw1 I [oF1 2300 1 I [PTs14 3276 [
EX: 2pnl [P [PD 10 cec [Ma-s [TR-00 [ Nuts - $h0619.2r-H fid
EJ =0 EEEEES B
v S - L] = ¢
g deg EEEESR R
\])
[
N
|
T T T T T T T T T T T T T T T T T
200 150 100 50 0 PPM
:blank line USER: -~ DATE: Nov 28 2014
F1:100.521 [F2:395.722 [sW1: 25000 I [OF1:11058.5 I [PTS1d: 65536 [
EX: 2pul [PW- 49 yeec [PD:10 cec [a: 432 1502 [ Nuts - $th0619-20-C3 fid
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T
-200

‘ FPM

200 100 0
blank line USER: -- DATE: Nov 28 2014
FI 376113 [F2- 100,510 [swri: 227273 I [oF1: 5642 I [PTS1d 262144 [

EX: 2pnl [PW 70 pec [PD 10 cec NA-§ [TR-00 [ Nuts - §rh0619-2r-F fid
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TEoE O oD E
E i | |
|

2.902

DE8  D0.89 _
i (ose (T3
LPC ( | J
1 ! -y —y
‘llJ - k A - L
-———— 7" —"—r "7 "7 —— T
A 7 5 5 4 3 2 1 0 PPM
blank line USER: - DATE: Nov 3 2014
Fi 30072 [F2- 100,510 [swi: 6410 I loF1 23604 I [PTs14 3276 [
EX: 2pnl PW: 44 ysec [PD 10 cec [Ma-16 TR 00 [ Nuts - $rh0635.1H fid
ks |8 8 288858 8
o o © P k= 00 W “
g 4 g mrREEeE 3
= e = 7
|/
i i ) ) | \ j i i i ! i ) \
200 150 100 50 OPPM
blant line USER: - DATE: Nov 32014
F1:100.521 [F2:300.722 [SW1: 25000 [OF1:11059.8 I [PTS1d: 63536
EX- s2pul [PW- 4.9 usec [PD 10 sec [NA 128 1B 02 | Nuts - $rh0635-1C fid
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——T— — —T 7T — —
100 50 i -50 -100 -150 -200 -250 PPM
STANDARD PROTON PARAMETER, USER: -- DATE: Nov 32014
F1 376076 [F2- 100,510 [swri: 156250 I [OF1: 368770 I [PTS1d 262144 [
EX: 2pnl [PW 70 weec [PDr 30 cec [na- g [TR-00 [ Nuts - §rh0635-1F fid
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4.029
)

Ph 9]

3s

ojes | ofes o1
I J J
I ..ﬂuk..k . N IR S N
T T T T T T ; . . T T T T T T T T T T T T
8 6 4 2 0 PPM
blank line USER: -- DATE: Nov 302014
Fi 30072 [F2 100518 I loF1- 23478 I [PTs14 3276 [
EX: 2pnl [PD 10 cec [Na-g [TR-00 [ Nuts - §rh0666-1-H1 fid
= T ST TOTD NTTEN = =T
2 cEa SHBEERRESE nEBER 5 B
s Now FEEEE R PrRgne -
= LIz cdddoaan RRRRS 9 a3
| | | | | J /I J l*. ,.l
| IRy I,f / / / \l.-
| [ |
T T T T T T T : T T T T T T T T
200 150 100 50 0 FPM
blank line USER: -- DATE: Nov 302014
F110052] [F2- 300727 [swr1: 25000 I [oF1: 110507 I [PTS1d 65536 [
EX: s2pul [P 49 wsec [PD: 10 sec NA: 76 1B 00 [ Nt - $rh0666-1-C 1 fid

S55




—— T — T -7 [ T T — — T
200 150 100 50 i 50 -100 -150 -200 PPM

blank line USER: -- DATE: Nov 302014

FI 376113 [F2- 100,510 [swri:2 [oF1: 5642 I [PTS1d 262144 [

EX: 2pnl [PW 70 pec [PD 10 cec [na- g [TR-00 [ Nugts - §rh0666-1.F fid
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— 7.6

HO, CF,
Ph b

3t

=0.000)

L —
5 4 3 1 ]
USER: -- DATE: Dec 1
[ [oF1: 27682 I [PTs1d 32768
[PD:10 sec [ra: 24 [LE: 0. [ Duts - §ra0637-
= o ST IO TET ST o5 oy
g B §8 232383538 §EEEY
o)) \/)
\f | |4/ / \‘l' l’r
I(d¢
— T — T — — T T —
180 160 140 120 100 &0 0 40 20 0 PPM
blank line USER: -- DATE: Nov 302014
F110052] [F2- 300702 [swr1: 25000 [oF1: 110570 I [PTS1d 65536 [
EX: s2pul [P 49 wsec [PD: 10 sec NA: 852 1B 00 [ INats - $ro0837-1-C-r10.fid
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100 50 0 50 -100 -150 -200 PPM

blank line USER: -- DATE: Nov 28 2014

FI 376113 [F2- 100,510 [swry: 22727 I [oF1: 5642 I [PTS1d 262144 [

EX ¥l [PW 70 pec [PD 10 cec [Ma-s TR 00 [ Nus - Srh0637-1F fid
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4182
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111 !
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LN . A S e A
T T . T T T . T T T T T T T T ; . T
8 B 0 PPM
blank line USER: .- DATE: Qct 202014
F1 300723 [F2 100518 I loF1- 27076 I [PTs14 3276 [
EX ¥l [PD 10 cec [Ma-12 TR 00 [ MNuts - §rh0827-1H fid
= = R G e =
g & YEIEZ-LRER8 5
LEOrLet) )L |
NONVAVN A
NN VA \
L1 \
- - . )
T T T : T T T T T T T T T T T T T
150 100 50 0 FPM
blank line USER: .- DATE: Qct 202014
F110052] [F2- 300727 [swr1: 25000 [oF1: 110587 I [PTS1d 65536 [
EX: s2pul [P 49 wsec [PD: 00 sec NA: 360 1B 00 [ DNuts - $rh0627-1C fid
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100 50 0 -50 -100 -150 -200 -250 FFM

STANDARD PROTON PARAMETER, USER: .- DATE: Qct 202014
F1 376076 [F2- 100,510 [swri: 156250 I [OF1: 368770 I [PTS1d 262144 [
EX sl [PW 70 weec [PDr 30 cec [Ma-s TR 00 [ Nuts - rh0627-1F fid
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T T
HERS 3 q2
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1)
YRV
\
I i
% CF4
3v
.84
0.8
I r
-
| g f
| J A
i _“ . M Y| e —
— -—T——T—T————7— ———r—r————7——T—T——T——
8 7 B 5 4 2 1 D PPM
blagk line USER: -- DATE: Nov 32014
Fi 30072 [F2- 100,510 [swi: 6410 I loF1- 23656 [PTs14 3276 [
EX: 2pnl [Pur 24 peec [PD 10 cec NA-§ [TR-00 [ Nuts - $rh0636.1H fid
]
g 5 W
T T T T T T T T T T T T T
150 100 50 0 FPM
blagk line USER: -- DATE: Nov 32014
F110052] [F2- 300702 [swr1: 25000 [oF1- 110588 [PTS1d 65536 [
EX: s2pul [P 49 wsec [PD: 10 sec [ 84 1B 00 [ DNt - $rh0636-1C fid
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:':‘ —1‘(!0 -1‘5{) I FPM

0 0 -50
STANDARD PROTON PARAMETER, USER: - DATE: Nov 32014
F1 376076 [F2- 100,510 [swri: 156250 I [OF1: 368770 I [PTS1d 262144 [
EX: 2pnl [PW 70 weec [PDr 30 cec [na- 4 [TR-00 [ Nuts - §rh0636-1F fid
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&k 85 q B g
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| |
FsC, ,OH
M902C
OMe
3.00

I R
T
4

i} 2 0 PPM
blank line USER: .- DATE: May 42015
F1:399.723 [F2: 100,519 [ [OF1:2797.4 I [PTS1d: 21552 . 32768 |
EX s2pul [PD 10 sec [ma- 20 [IB 0o | Nuts - $rh0791-1-H fid
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R B o 2 b
88 R ] B =2 & 2
~ =R w h L] o
| |
\ \
[ |
FsC, ,OH
'l
M602C
3°l OH
0o
2.04
4 r
| Fm
|
| | et qer
|
J J S J
S | W B | S _JL_L_ A A
T T . T T T . T . T T T T T T
6 4 0 PPM
Std proton-blank line USER: - DATE: Jun 82015
F1: 400.032 [F2: 100,597 [sw1: 7225 I [OF1: 2806.1 I [PTS1d: 21676 . 32768 |
EX: s2pul [PW: 10.6us [PD:10 sec [Ma: 12 [LB:0.0 I Nuts - $¢h0816-1rac-1-H.fid
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8. HPLC traces

HO
% CF5
3a
<Chromatogram>
E:\HPLC data\{fi#\5\rh-0542-1(0.8-98-2-1A-3)2.lcd
mAU
10007 DA MUt 1
] 5
750 = "
E o M
] 2 I
] [ '
5004 [ | ‘I
1 |
250+ | [
] [ [
4 | |
i [ [
— r" B W S
— T T — T T — T
0.0 25 5.0 7.5 10.0 12.5
min
1 PDA Multi 1/232nm 4nm
PeakTable
PDA Chl 232nm 4nm
Peaks Ret. Time Area Height Area %
1 6.814 17037201 645053 50.162
2 8.311 16927488 749567 49.838
Total| 33964689 1394621 100.000
<Chromatogram>
E:\HPLC data\{f:#\5\rh-0574-1(0.8-98-2-1A-3)61.Icd
mAU
4 PDA Multi 1
1500+ 3
J ~
©
1 n
] [
] M
1000+ I
1 ||
1 [
] | ‘
500+ |
1 [
] 2 I
4 = | |
© | \
-4 I, G T'\l o~ M —
—— T T ——
0.0 25 50 75 10.0 125
min
1 PDA Multi 1/232nm 4nm
PeakTable
PDA Chl 232nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 6.806 860962 34201 2739 2.497
2 8453 30577550 1335674 97.261 97.503
Total 31438512 1369875 100.000 100.000
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3b

E:\HPLC data\{L:ifi\6\rh-0652-1(0.6-97-3-1A-3)117 Icd

mAU
1807 PDA MUt 1
100
] - =
| 2
4 @ -
1 i I
50 I /
i
1 [ I
] n
|1 \
1 [ I
g [ [\
0 _ RN 7‘ N
T — —— — T — T T i
0.0 25 5.0 7.5 10.0 12.5
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 9.221 1054627 65122 49.905 51.246
2 11.109 1058653 61954 50.095 48.754
Total| 2113280 127075 100.000 100.000
<Chromatogram>
E:\HPLC data\{T.if}\6\rh-0653-1(0.6-97-3-1A-3)118.Icd
mAU
PDA Multi 1
500
| 3
250
0 — — _—
— —r — —
0.0 25 5.0 7.5 15.0
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Chl 254nm 4nm
Peaks Ret. Time Area Height Area % Height %
1 9.227 150661 9585 2219 2.373
2 11.148 6638481 394360 97.781 97.627
Total 6789142 403945 100.000 100.000
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HO, CF,

MeO
@)
0]
3c
<Chromatogram>
E:\HPLC data\{T.ifj\5\rh-0582-1(0.8-98-2-1A-3)74.lcd
mAU 200
| PDA Multi 1
200 N
] o 0
o s
1 N <+
. [ "
] |I‘ I'\I
100 | | | ‘I
4 ‘ ‘
, I (|
|| |
| '\ I '\
] Y I\
—
0.0 25 5.0 75 10.0 12.5 15.0 17.5
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 12.782 3050375 155098 50.100 51.814
2 14.565 3038237 144237 49.900 48.186
Totall 6088613 200335 100.000 100.000
<Chromatogram>
E:\HPLC data\{:il}\6\rh-0656-1(0.8-98-2-1A-3)115.Icd
™A ooo
| PDA Multi 1
1 5
1 2
750
4 ll‘
] |I
500 ‘ ‘|
1 \
: I
2501 I \
7 |
] 2 |
1 S .
4 o | \
0 - 1./\_1* < A
—T T T
0.0 25 5.0 7.5 10.0 12,5 15.0 17.5
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 13.089 403320 20857 2.467 2.686
2 15.011 15948085 755526 97.533 97.314
Totall 16351404 776383 100.000 100.000
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HO, CF,

%
(0]
0]
3d
<Chromatogram>
E\HPLC data\{f:i#\6\rh-0652-2(0.8-98-2-A-3)116.lcd
mAU 50
] PDA Multi 1
o]
30
] -
] %
201 W
] i
10+ I
] [
] [
o — AR SR
1 T T T T T T T T T T T T T T T T T T T T T T
0.0 25 5.0 75 10.0
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Chl 254nm 4nm
Peaks Ret. Time Area Height Area % Height %
1 7.845 328492 19002 49.429 50.140
2 9.877 336086 18897 50.571 49.860
Total 664578 37899 100.000 100.000
<Chromatogram>
E\HPLC data\{f-i}\6\rh-0655-1(0.8-98-2-1A-3)117.led
mAU 500
1 PDA Multi 1
4007
] §
1 2
300 I
] i
] |
] i
200 l‘ |‘
b |
] I
100 [
] © .
1 & [
g ~ / \
o I  — . N
T e B e e e L L A e T T S B A
0.0 25 5.0 75 10.0 12.5
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 7.918 144552 8519 2.423 2.616
2 10.020 5820048 317179 97.577 07.384
Total| 5964600 325698 100.000 100.000
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HO, CFs

3e
<Chromatogram>
E:\HPLC data\{:if}\6\rh-0650-1(0.6-97-3-1A-3)116.Icd
mAU
] PDA Multi 1
100 .
] 8 &
] < R
75 ;I\I |“ |
1 I I
4 I I
1 [ [
50 [ [
] | |
I [
] [ ||
257 [ |
] I |
] | I
i | \ / \
o / A 4/ AN
T T T T T T T
0.0 25 5.0 7.5 10.0
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Arca % Height %
1 7.753 1411147 80882 49.817 49.331
2 9.223 1421532 83076 50.183 50.669
Total| 2832679 163958 100.000 100.000
<Chromatogram>
E\HPLC data\{f:i#\6\rh-0651-1(0.6-97-3-1A-3)115.lcd
mAU 500
] PDA Multi 1
400 g
] 8
1 0
300 [
] |
] [
200+ |
] |
n
100+ |
] 3 [
o . T/—T / s \ 4]
7 T T T T T T T T T T T T T T T T T T T
0.0 2.5 5.0 7.5
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Chl 254nm 4nm
Pealc# Ret. Time Area Height Area % Height %
1 7.743 187002 11442 3.038 3.176
2 9.264 3968066 348887 96.962 96.824
Totall 6155069 360330 100.000 100.000
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HO

% CF3

3f

E:\HPLC data\{f}\6\rh-0687-1(0.8-98-2-AD-3)98.lcd

mAU
12507 PDA MUt 1
] g
1000 N
f\ i
4 M i
] ol
750 o
1 o
] | |
] | .
500 BEER
z ]
250 L]
] |‘ | ‘l‘
1 U
] \ \
ol S - TJAQAL -
——— ! ]
0.0 25 5.0 7.5 10.0 12.5
min
1 PDA Multi 1/232nm 4nm
<Results>
PeakTable
PDA Chl 232nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 7.360 22794998 955143 50.032 49.396
2 8.458 22766210 978488 49.968 50.604
Totall 45561207 1933632 100.000 100.000
EN\HPLC data\{f:i#}\6\rh-0688-1(0.8-98-2-AD-3)99.lcd
mA
Lb‘m_ POA MUt 1
@
7 )
J o
] A
1500 ‘n‘"
] N
b |
] |
1 |
1000 ‘ I‘
1 |
1 |
i | ‘
500 I
] B
J a |
] 30
N o~ \
- e
0.0 25 5.0 75 10.0 12.5 15.0
min
1 PDA Multi 1/232nm 4nm
<Results>
PeakTable
PDA Chl 232nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 7.345 283380 12563 0.675 0.760
2 8.519 41670849 1639739 99.325 99.240
Totall 41954220 1652302 100.000 100.000
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<Chromatogram>
E:\HPLC data\(f}\5\rh-0579-1(0.8-98-2-1A-3)71.lcd
mAU 150
1 PDA Multi 1
1 o
100+ @ o
i o o
B \"‘ Iﬂﬁ
] I
i il 1
50 Il ‘ I‘
) | l‘ |
] I
I I
1 | I
, V]
0 ~oe 7_," \—X“ L)
L e e L e e e L B s s e e e e e L A e s e
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 12.250 1552364 85430 49.790 51.302
2 13.652 1565461 81094 50210 48.698
Total| 3117825 166524 100.000 100.000
<Chromatogram>
E\HPLC data\{f:if}\6\rh-0649-1(0.8-98-2-1A-3)114.lcd
mAY 400
] PDA Multi 1
3004 2
] &
1 2
| |
] I
200+ | \
] |
] |
] 1
100 | |
] N | |
] N A
o o AN 71[_“; T J AN 4
L e e e S B e e e e o e I e L e e e e e I L s s s
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Chl 254nm 4nm
Pealc Ret. Time Area Height Area % Height %
1 11.917 21383 1208 0.410 0.483
2 13.640 5197843 248734 99.590 99.517
Totall 5219226 240942 100.000 100.000

S71



HO, CF;
Ph

0]
0]
Ph
3h
<Chromatogram>
E:\HPLC data\{fif}\5\rh-0579-2(0.8-98-2-1A-3)78.lcdl
mAU
10007 FOA MUl 1
750 - 8
d b <
3 o
] p ©
] i [
500+ (| I
] 1 /|
] | ‘ | |
] | |
250
] [ i
: )
. . —
0.0 25 5.0 7.5 10.0 125 15.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 8.561 12445692 622623 50.109 49.692
2 10.428 12391765 630331 49.891 50.308
Total| 24837458 1252954 100.000 100.000
<Chromatogram>
E:\HPLC data\{T.ifj\5\rh-0583-1(0.8-98-2-1A-3)74.lcd
mAU
PDA Multi 1
] &
500 =l
4 fl
I
] I
] I
|
| ! ‘
2504 [
i ‘ |
j |
|
| o |
2
] = [
o \
I {Mi%/—\.ii
— L B e A B e e e e e e [ e
0.0 25 5.0 7.5 10.0 125 15.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 8.480 390451 19976 4.017 4.131
2 10.309 9320113 463604 95.983 05.869
Total| 9719564 483580 100.000 100.000
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<Chromatogram>
E:\HPLC data\(fi}\6\rh-0633-1(0.8-98-2-AD-3)103.lcd
mAU
12507 PDA Mt 1
1000 =
] o
] \
] i
7501 "\
] |
o |
i [
250 [
[
j [\ [
———T 77— T T ] T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
1 PDA Multi 1/232nm 4nm
PeakTable
PDA Chl 232nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 12.179 19514369 892179 49.847 53.099
2 14.655 19634328 788036 50.153 46.901
Totall 39148697 1680214 100.000 100.000
<Chromatogram>
EN\HPLC data\{f:if}\6\rh-0664-2(0.8-98-2-AD-3)96.lcd
mAU 250
i PDA Multi 1
1000
] o
1 &
1 s
7504 =
] it
] ‘I“
500 [
] I
] H
250 o I
] 8 [
- |
] - |\
] . AN ]
0.0 2.5 5.0 7.5 10.0 125 15.0 17.5
min
1 PDA Multi 1/232nm 4nm
<Results>
PeakTable
PDA Chl 232nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 11.655 1727309 73815 7.796 9.087
2 14.232 20429099 738470 92.204 90.913
Total| 22156408 812285 100.000 100.000
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<Chromatogram>
E:\HPLC data\{fif}\6\rh-0628-1(0.6-95-5-AD-3)102.lcd
mA
“2s00 PDA MUt 1
] o
, &
2000 © &
] g8
] (—
1500 "‘ |
1 |
] 1l
1000 \ ‘ \
] A
4 I | ‘I
1 |
500 ‘ |
1 |
i | ‘I\
o R AN N
——— -— 7 —
0 5 10 15 20 25
min
1 PDA Multi 1/232nm 4nm
PeakTable
PDA Chl 232nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 16.260 49161148 1868907 49.849 52.198
2 17.821 49459655 1711494 50.151 47.802
Total| 98620803 3580401 100.000 100.000
<Chromatogram>
EN\HPLC data\{f:if}\6\rh-0664-1(0.8-95-5-AD-3)98.lcd
mAl
Y2500, DA Multi 1
] 3
20004 e
1 I
] i
1500 ||‘
z |
10004 | \l
] |
] |
500 |
] | 2
1 . =
o] T’ YA
— — —
0 5 10 15 20 25
min
1 PDA Multi 1/232nm 4nm
<Results>
PeakTable
PDA Chl 232nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 16.084 53906884 1878410 95.082 95.200
2 17.895 2788191 94709 4918 4.800
Totall 56695075 1973120 100.000 100.000
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<Chromatogram>
E:\HPLC data\{f{#\5\rh-0592-1(0.6-90-10-AD-3)85.lcd
mAU
PDA Multi 1
50+
1 =
] ®
g 2
| . 3
\“ =
| (| ‘ﬂ‘
25 I f!
|
1 [ [
* i
J |
[ [\
[ A
o~ I _ T-‘ \ T;‘ A
— — ——— T T
0 5 10 15 20
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peaks Ret. Time Area Height Area % Height %
1 12.801 833363 35481 49.631 53.843
2 14.989 845751 30416 50.369 46.157
Total 1679115 65897 100.000 100.000
<Chromatogram>
E:\HPLC data\{f:i}\6\rh-0674-1(0.6-90-10-AD-3)110.Icd
mAU
7504 PDA Multi 1
] 3
]
500+ W
] ‘In
1 I
| I
J ‘ ‘,‘
250+ | |
j [
] . A
] g [
i - | \
- _— T Ny
———— 7T T T T T T T T T
0.0 2.5 5.0 75 10.0 12.5 15.0 17.5
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 13.063 566998 25686 4.126 5.233
2 15.885 13176340 465144 95.874 94.767
Total| 13743338 490830 100.000 100.000

S75



HO, CF,

O
0]
3
<Chromatogram>
E:\HPLC data\{f:if}\5\rh-0598-1(0.8-97-3-AD-3)84.Icd
mAU 150
] PDA Multi 1
7 o
] 2 o
2
100 ﬂvv— &
4 | -
i ol
i Ho
) A
50 1nl
1 |
f il
1 A [
4 . | ‘l‘ [
o N T-‘ N M
LA S e e L A e e S T T
0 5 10 15 20 25
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 14.806 2222931 94815 50.519 51.757
2 15.948 2177287 88379 49.481 48.243
Totall 4400218 183195 100.000 100.000
<Chromatogram>
E:\HPLC data\ff:ifj\6\rh-0661-1(0.8-97-3-AD-3)113.Icd
mAU 200
] PDA Multi 1
400
] .
B 3
] 2
300 I“\I
] Il
i | |
200+ ‘ |
] |
i |
] I
100 [
] el
] 5
] g
o] . .
——— — T — T T T
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 14.577 32843 1561 0.445 0.493
2 15.657 7340661 314770 99.555 99.507
Totall 7373504 316331 100.000 100.000
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<Chromatogram>
E:\HPLC data\{t:ifj\6\rh-0611-1(0.6-90-10-AD-3)96.Icd
mAU
PDA Multi 1
500
1 P~
| 5
| |‘— =
250 -
J I Il
(.
] (
1 o
| AR
[ Y [
0 — - 7‘4\.@ AN VAN -
T EE S S e L L A o S e e T S e e T
0 5 10 15 20 25 30
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Heioht %
1 15.307 6984494 285744 49.763 52.654
2 17.176 7051036 256939 50.237 47.346
Total| 14035530 542683 100.000 100.000
<Chromatogram>
E:\HPLC data\{tif}\6\rh-0612-1(0.6-90-10-AD-3)96.lcd
mAU
1800 PDA MU 1
| 2
-
1 e
1000 I
] HI
] I
| |
500 | |
4 |
|
| . ‘ ‘I
1 g | \
] O
o “LT‘ b B
L S L B L L S L A A S e
0 5 10 15 20 25
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Ch1 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 14.961 539960 25460 1.867 2.398
2 16.470 28388901 1036249 98.133 97.602
Total| 28928862 1061710 100.000 100.000
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<Chromatogram>
E:\HPLC data\iT #\7\rh-0733-1rac-2(0.6-97-3-1A-3)4 lcd
MAU 55,
d I PDA Multi 1
] o 8
@ w
] | 'ﬁ
150+ (i I
1004 | || ‘ |
50 | ‘ | |
] ] I|
|
7 | \ I| ‘.
] | 1
U—_ . o - \* 4
—— — — T —
0 5 10 15 20 25
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Chl 254nm 4nm
Peaks Ret. Time Area Height Area % Height %
1 19.277 4167000 166402 49,613 51.143
2 20.650 4232100 158061 50.387 48857
Total 8390190 325363 100.000 100.000
<Chromatogram>
EAHPLC data\{f #\7\rh-0733-1chair(0.6-97-3-1A-3)3.lcd
mAU i
7504 PDA Multi 1
1 [y¢]
b @
— 8
- ’l
500 ||
] l
2504 l‘
| ‘ |
1 2 | I|
o |
4 @ |
0 — —
— — — — 7
0 ] 10 15 20 25
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Chl 254nm 4nm
Peale? Ret. Time Area Height Area % Height %
1 19.355 00404 3578 0.586 0.620
2 20623 15334410 573757 00414 00 380
Tota 15424813 577335 100.000 100.000
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<Chromatogram>
E7HPLC data\{f #\7\rh-0781-1rac(0.8-97-3-1A-3)5.Icd
mAU 300
i PDA Multi 1
200—_ E g
= €
] “r o
: ‘l P\
] |l
100 || |||
R |
] 1
] |
, o
U————j \"‘/\\'\_——\__ _7_/\____11 ‘\_J?ll A
———— 7T T T 1
0.0 25 5.0 7.5 10.0 125 15.0
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Chl 254nm 4nm
Peale Ret. Time Area Height Area% Height %
1 11.376 2460341 174384 49.758 51.589
2 12.462 2484208 163645 50242 48411
Total 4944639 338029 100.000 100.000
<Chromatogram>
EAHPLC data\if #\7\rh-0781-1chair(0.8-97-3-1A-3)4 Icd
mAU i
| § PDA Multi 1
N
500+ "
| ||
250+ ‘|
1 \
] B
] L
— IR
0.0 25 5.0 7.5 100 125 15.0
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA ChI 254nm 4nm
Pealc# Ret. Time Area Height Area % Height %
1 11448 170440 12059 2108 2354
2 12.454 7583750 500148 97.802 97.646
Total 7754100 512207 100.000 100.000
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O
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<Chromatogram>
E:\HPLC data\{tif}\6\rh-0605-1(0.6-90-10-AD-3)31.lcd
mAY 4q0.
j PDA Multi 1
300
| s
S
] e B
| I hd
200 | -
] I \‘I‘
| (.
| | |
100+ ‘ |‘ | I‘
| | ‘
] T
] AR
o _ _ NI
T SR A e L B B T e T LA A S e B S R R
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 10.247 3693115 228870 50.129 53.676
2 11.951 3674043 197520 49.871 46.324
Total 7367158 426389 100.000 100.000
<Chromatogram>
E:\HPLC data\{tifj\6\rh-0619-1(0.6-90-10-AD-3)98.lcd
mMA
2000+ FOA MUl 1
i 5
2
1500 o
| §
| il
| |
1 I
1000 |‘I
B |
, |
4 | ‘
500+ |‘
] .
| o |
] = )
0 : ~ L 1 I
T S A S LA B B S e T LA A e e e e R
0.0 25 5.0 7.5 10.0 125 15.0 17.5
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Pealc# Ret. Time Area Height Area % Height %
1 10.317 800233 50993 2.541 3.510
2 12.067 30698121 1401638 97.459 96.490
Totall 31498354 1452631 100.000 100.000
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<Chromatogram>
E:\HPLC data\{f:if}\6\rh-0605-2(0.8-98-2-AD-3)94.Icd
mAU
PDA Multi 1
500+
] 3
S 2
250 . o
4 I‘I‘ nl‘
| | |‘ \I‘
] A \
I \
- B o L \'\
T T S T HE A S S e e e AR T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 10.165 3803940 243413 49.717 54.126
2 12.180 3847236 206300 50.283 5.874
Totall 7651177 449713 100.000 100.000
E\HPLC data\{fi\6\rh-0619-2(0.8-98-2-AD-3)99.lcd
mAU 500
] PDA Multi 1
] 23
] 2
400+ -
] il
] i
300 |‘ |
| |
= |
] |
] I
1004 .
1 < |
] g [
] = |
o ~ T,-ﬁlv A
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Pealc Ret. Time Area Height Area % Height %
1 10.604 92341 4533 1.048 1.151
2 12.769 8722803 389157 98.952 98.849
Totall 8815144 393690 100.000 100.000
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<Chromatogram>
E:\HPLC data\{Tif\6\rh-0635-1(0.8-98-2-AD-3)106.lcd
mAU 200
j PDA Multi 1
150
] o
] < =
100 1 3
] I \
1 | |
4 I | "
50+ I I
1 | I
1 I I
] . [ I\
o MW _ T-‘ Ay T' AN SR
S B L T A S S e L A A S
0 5 10 15 20
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Pealc# Ret. Time Arca Height Area % Height %
1 11.313 2151458 101452 49.859 53.732
2 14.406 2163593 87361 50.141 46.268
Totall 4315051 188813 100.000 100.000
<Chromatogram>
E:\HPLC data\{tif}\6\rh-0639-1(0.8-98-2-AD-3)107.lcd
mAY 4q0.
j PDA Multi 1
300
]
1 s
200 f
| i
4 ‘l ‘
4 | |
100+ ‘ \
1 1
] ) I
1 o [
ol R L T/‘ Ay ]
T E B S e S LA A A T e L A R e S S
0.0 25 5.0 75 10.0 12.5 15.0 17.5 20.0
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 11.245 158856 7320 2.784 3.199
2 14.309 5547561 221513 97.216 96.801
Total 5706417 228833 100.000 100.000
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<Chromatogram>
E:\HPLC data\{f:if{\6\rh-0658-1(0.6-95-5-AD-3)110.Icd
mAU 750
| PDA Multi 1
] 3 g
© &
1 fi =
500 I |
4 |
j ‘l\ I
] | | [
| |
_ )
250-] ]
] |
]
] REA
] AU
N — / \ 4 "‘ \ 4 S
T T T T T T T T T T T T T T IJP T T T T T T T T T T T T
0.0 25 5.0 7.5 10.0 12,5
min
1 PDA Multi 1/232nm 4nm
<Results>
PeakTable
PDA Chl 232nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 8.991 8818215 49.923 51.937
2 10.22 8845458 50.077 48.063
Total| 17663673 100.000 100.000
<Chromatogram>
EN\HPLC data\{f:if}\6\rh-0666-1(0.8-95-5-AD-3)99.lcd
mAU
] PDA Multi 1
2000+ 2
7 o
] ,r.‘F
1500+ I‘I\
4 |
] “ |
B |
1000 |1
1 |
1 |
, R
| [
500+ ‘ \
i \
] g | |
i - | \
0_ — —— _(;\._\( L \J —]
— — T — T ——T
0.0 25 5.0 7.5 10.0 12,5
min
1 PDA Multi 1/232nm 4nm
<Results>
PeakTable
PDA Chl 232nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 8.937 791202 48115 2.200 2.786
2 10.236 35176761 1679197 97.800 97.214
Total| 35967964 1727312 100.000 100.000
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<Chromatogram>
E:\HPLC data\{f:if}\6\rh-0626-1(0.6-90-10-AD-3)102.Icd
mAU 250
1 PDA Multi 1
200 8
] > -
] i o
150 |" =
] Il
p ‘I \l‘
-
] I
] | ‘| I
504 | I
i [ [
1 [ [
0_ /\——_,_—_77# \\Jifr Ny SR
I B T I S S e e e N T A S e e B T
0.0 2.5 5.0 7.5 10.0 12.5 15.0
min
1 PDA Multi 1/232nm 4nm
PeakTable
PDA Chl 232nm 4nm
Peaks Ret. Time Area Height Area % Height %
1 9.250 2766619 179930 50.018 54,932
2 11.573 2764629 147621 49.982 45.068
Total| 5531248 327551 100.000 100.000
<Chromatogram>
E:\HPLC data\{f:if}\6\rh-0637-1(0.6-90-10-AD-3)105.Icd
mMA
2000+ FOA MUl 1
] 5
1500 =
| |
1 f
i ‘ |
1000+ | |
] | |
| |
i |
500 ‘| |
B |
] 3 [
1 8 [
o S _ — AN
T EEE A S S e I L A S S S A A
0.0 25 5.0 75 10.0 12.5 15.0
min
1 PDA Multi 1/232nm 4nm
PeakTable
PDA Chl 232nm 4nm
Peaks Ret. Time Area Height Area % Height %
1 8.960 414918 28844 1.582 1.978
2 11.313 25809893 1429033 98.418 98.022
Totall 26224811 1457877 100.000 100.000
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<Chromatogram>
E:\HPLC data\{F#7\6\rh-0627-1(0.6-90-10-AD-3)101.lcd
mAl
“2s007 g DA MU T
] r.:
2000 I 8
e
] I :
1500 H I
1 (l
1 \ i
1000 ‘ ‘ |
] | |
500 ‘| [
I 4
] I\ |\
ot p— —— — .
———r 77— ——
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
1 PDA Multi 1/232nm 4nm
PeakTable
PDA Chl 232nm 4nm
Pealc# Ret. Time Area Height Arca % Height %
1 11.103 398092171 2165513 49.688 56.819
2 14.758 40393747 1645751 50.312 43.181
Totall 80285919 3811264 100.000 100.000
<Chromatogram>
E:N\HPLC data\{F#7\6\rh-0637-2(0.6-90-10-AD-3)107.lcd
mAU
12507 DA MU T
7 w
4 =
1000 @
E |
750 I
1 1
1 I
500 | |
] |
] |
] N
250 [
] [ [
] & |
1 s I
o} R o ‘ |
———r 7 — —
0.0 25 5.0 7.5 10.0 125 15.0 17.5
min
1 PDA Multi 1/232nm 4nm
PeakTable
PDA Chl 232nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 10.829 508071 31610 2.418 3337
2 14.645 20507939 915720 97.582 96.663
Total 21016010 947330 100.000 100.000
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<Chromatogram>
E:\HPLC data\{f-ifj\6\rh-0636-1(0.6-98-2-1E)113.Icd
mAU 150
| PDA Multi 1
1 o~
1 = 3
100 T 5
1 |
J I
| 1
4 | ‘ ‘ |
50 | /|
] N |‘
| |l
] Vo
IRV
o — T 4 -
— T T T T T T T T T —
0 5 10 15 20
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Pealc Ret. Time Area Height Area % Height %
1 14.122 2143934 94019 49.963 50.977
2 15.154 2147105 90415 50.037 49.023
Totall 4291039 184434 100.000 100.000
<Chromatogram>
E:\HPLC data\ff-ifj\6\rh-0641-1(0.6-98-2-1E)115.Icd
mAU
PDA Multi 1
1 e
500 2
4 f“i
| I
|
1 |
, |
250-| ‘ ‘|
i |
|
e |
J |
| I
3 |
o - i
T —— T T T ——
0 5 10 15 20
min
1 PDA Multi 1/254nm 4nm
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 14.196 188831 9329 1.641 2.005
2 14.916 11317367 456074 98.359 97.995
Totall 11506198 465403 100.000 100.000
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HPLC spectra of the Grame-scale experiment.

HO
), ,CFs
o
0]
3a
<Chromatogram>
E:\HPLC data\(fi#}\6\rh-0673-1(0.8-98-2-1A-3)97 .lcd
mAU
10007 DA Mult 1
750-|
] ©
3
] =
] N\
500 /'l
1 I
| I
] [
250 [
] © |
] 5 | \
| o~ I\
o e T =t — |
7 T T T T T T T T T T T T T T T T T T T T T T T T T T T
0.0 25 5.0 7.5 10.0 125
min
1 PDA Multi 1/232nm 4nm
<Results>
PeakTable
PDA Chl 232nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 7.018 694342 31598 5.157 5.020
2 8.838 12769723 597839 94.843 94,980
Total| 13464065 629436 100.000 100.000
<Chromatogram>
E:\HPLC data\(fi#}\6\rh-0673-3(0.8-98-2-1A-3)98.lcd
mAU
1500 - FDA MUl 1
1 o
1 @
| /
| (|
1000+ I
|
4 ‘ ‘
| [
4 | ‘
1 |
500 I
| [
| [
0 o
i 2 [
< / \_
0~ — _— r_L S S N E— S
T —T — T — T
0.0 25 5.0 7.5 10.0
min
1 PDA Multi 1/232nm 4nm
<Results>
PeakTable
PDA Chl 232nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 6.995 89626 4013 0.319 0.316
2 8.814 28015716 1265513 99.681 99.684
Totall 28105342 1269526 100.000 100.000
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F5C, ,OH

MeO,C
5 OMe
<Chromatogram>
E:\HPLC data\{Ti#\7\rh0792-1rac(90-10-0.6-AD-H)4.Icd
mAU
300 PDA Multi 1
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———— — — 77—
0 5 10 15 20 25
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Ch1 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 11.767 3340701 233243 50.181 62.668
2 18.894 3316654 138946 49.819 37.332
Total 6657355 372188 100.000 100.000
<Chromatogram>
E:\HPLC data\{T#\7\rh0792-2chair(90-10-0.6-AD-H)5.lcd
mAU
1 PDA Multi 1
300+ @
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0.0 25 5.0 75 10.0 125 15.0 175 200 225
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Chl 254nm 4nm
Peals Ret. Time Area Height Area % Height %
1 12.658 3918174 244390 75673 82.433
2 20.288 1259575 52079 24.327 17.567
Total 5177749 296470 100.000 100.000
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FsC, ,OH

MeOZC
OH
30'
<Chromatogram>
E\HPLC data\{L##\8\rh0816-1rac (0.8-90-10-1A-3) 3.lcd
mAU
300 | PDA Multi 1
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0.0 25 5.0 7.5 10.0 125 15.0 17.5 20.0
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 13.181 3602606 223452 49.692 52.565
2 14.071 3647256 201644 50.308 47.435
Total| 7249862 425096 100.000 100.000
<Chromatogram=>
E:\HPLC data\{F#\8\rh0816-1chair (0.8-90-10-1A-3) 4.lcd
mAU
100 ] PDA Multi 1
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0.0 25 7.5 10.0 125 15.0 17.5
min
1 PDA Multi 1/254nm 4nm
<Results>
PeakTable
PDA Chl 254nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 13.260 902785 54251 48.805 50.909
2 14.165 946978 52315 51.195 49091
Total 1849763 106566 100.000 100.000
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