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General Information. NMR spectra were taken with an Agilent-400 spectrometer
(400 MHz for 'H NMR, 100 MHz for *C NMR, and 376 MHz for '°F NMR) in
CDCl;. Chemical shifts for "H NMR and C NMR were recorded in ppm in relative
to the TMS in CDCls, and those for '’F NMR were recorded in ppm in relative to the
CFCl; as internal standard, and coupling constants were reported in Hz. All reactions
were carried out in flame-dried Schlenk tube wunder argon atmosphere.
Pd,(dba);-CHCI; was purchased from Alfa Aesar; (R,R)-ANDEN-Phenyl Trost ligand
(L10) used in Scheme 1, Table 1-2 (except entry 13, Table 2), and Table S3-S4 was
purchased from Sigma-Aldrich; (R,R)-ANDEN-Phenyl Trost ligand (L10) used in
Table 3 and Table S5-S6 was synthesized according to the literature,!'! and the chiral
material (11R,12R)-9,10-dihydro-9,10-ethanoanthracene-11,12-diamine (> 99% ee)
used in reaction was purchased from AstaTech Pharmaceutical Co., Ltd. (Chengdu,
China). Aryl iodides were all commercially available used as received except
iodobenzene, which was distilled before wused. Cesium carbonate and
5-chloro-1H-indole were purchased from Sun Chemical Technology Co., Ltd
(Shanghai, China) and used as received. Cul and diethylamine were purchased from
Sinopharm Chemical Reagent Co., Ltd (Shanghai, China) and used as received.
Benzene and 1,4-dioxane were dried over sodium wire with benzophenone as the
indicator and distilled freshly before use. All the temperatures are referred to the oil

2b]

baths used. N-(Buta-2,3-dienyl)amide!*” and racemic oxazolines'™ were synthesized

according to the reported procedures.
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Scheme S1. Other ligands studied in the palladium-catalyzed asymmetric coupling-cyclization
reaction of N-(buta-2,3-dienyl)amide la with iodobenzene 2a. Experiments were performed with
la (0.5 mmol), 2a (0.6 mmol), Pd,(dba);-CHCl; (0.0125 mmol), ligand (0.0375 mmol), and
K,COs (1.0 mmol) in DCE (5 mL) for 23 h at 80 °C under Ar atmosphere. The yield of 3aa and
recovery of 1a were determined by 'H NMR analysis using 1,3,5-trimethylbenzene as the internal
standard. The ee values were determined by HPLC analysis. n.d.= not determine. [a] 0.0625 mmol

of ligand was used.
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Table S1. Other bases studied in the palladium-catalyzed asymmetric
coupling-cyclization reaction of N-(buta-2,3-dienyl)amide 1a with iodobenzene 2a.™

PPh;

o Pdy(dba)y'CHCl 2.5 mol%) ®/Z|<-| w9 PPhy

ph)LN/\/ o L10 (7.5 mol%) YHh N@

H base (2 equiv), DCE, 80 °C N ' .
0.2 mmol 1.2 equiv 20 U Q
1a 2a L10
Entry Base Time (h) 3aa Recovery of 1a
Yield (%) ee (%)™ (%)™

1 LiCOs 225 - - 80
2 NaHCO; 23 35 47 61
3 KHCO; 23 35 50 54
4  LiF 226 - - 81
5  NaF 226 - - 79
6 KF 223 29 10 56
7 CsF 223 35 13 46
8  K,HPO, 23 9 n.d.1 73
9  KH,PO, 23 - - 80
10  NaO'Bu 23 7 n.d 65
11 KOBu 22.8 - - 79
12 NaOMe 228 16 n.d. 59
13 NaOEt 23 13 n.d. 61
14 NaO'Pr 23 25 43 51
15  TMEDA 23 6 n.d. 66
16  DMAP 23 - - 48
17 DBU 23 - - 41
18  DABCO 23 - - 78

[a] Experiments were performed with 1a (0.2 mmol), 2a (0.24 mmol), Pdy(dba);-CHCI; (0.005
mmol), L10 (0.015 mmol), and base (0.4 mmol) in DCE (2 mL) at 80 °C under Ar atmosphere. [b]
The yield and recovery were determined by "H NMR analysis using 1,3,5-trimethylbenzene as the
internal standard. [c] The ee values were determined by HPLC analysis. [d] n.d.= not determined.
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Table S2. Other solvents studied in the palladium-catalyzed asymmetric
coupling-cyclization reaction of N-(buta-2,3-dienyl)amide 1a with iodobenzene 2a.™
PPhy

Pd,(dba);*CHCl5 (2.5 mol%

) o PPh
0 Ph HN
L10 (7.5 mol%) o Ph
Ph/mN/\/ +  PhI _ m NH
H Cs,CO3 (2 equiv) N U Q
3aa L10

0.2 mmol 1.2 equiv solvent, temp., 23 h
1a 2a
Entry  Solvent Temp. (°C) 3aa Recovery of 1a
Yield (%)™ ee (%) (%)™
1 CHClL 70 9 n.d.[ 60
2 CCl 80 - - 63
3 CHCLCHCL 80 - - 79
4 CH,BrCH,Br 80 55 7 7
5 n-Hexane 70 61 26 10
6 'BuOH 80 68 39 3
7  DMF 80 75 3 7
8  DMSO 80 62 0 -
9 NMP 80 62 0 -
10  CH;NO, 80 - - 54
11 CH;CN 80 55 14 39
12 EtOAc 80 78 57 3
13 TEA 80 48 60 7

[a] Experiments were performed with 1a (0.2 mmol), 2a (0.24 mmol), Pdy(dba);-CHCI; (0.005
mmol), L10 (0.015 mmol), and Cs,CO; (0.4 mmol) in solvent (2 mL) for 23 h under Ar
atmosphere. [b] The yield and recovery were determined by 'H NMR analysis using
1,3,5-trimethylbenzene as the internal standard. [c] The ee values were determined by HPLC

analysis. 9 1n.d.= not determined.
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Table S3. Studies of solvent and temperature in the palladium-catalyzed asymmetric
coupling-cyclization reaction of N-(buta-2,3-dienyl)amide 1a with iodobenzene 2a.™
PPhz

o Pd,(dba);*CHCl; (2.5 mol%

) o PPh,
Ph HN
L10 (7.5 mol%) (0] Ph
Ph)J\N/\/ +  Phl . M NH
H Cs,CO3 (2 equiv), solvent N U
L10

2.0 equiv rt (0.5 h), then temp. (time)

0.5 mmol (S)-3aa
1a 2a
Entry  Solvent Temp. (°C)  Time (h) (5)-3aa Recovery of 1a
Yield (%)™ ee (%)L (%)™
1 c-Hexane 90 16 84 85 -
2 PhF 90 19.5 87 86 -
3 0-Xylene 90 16 85 88 -
4 m-Xylene 90 16 80 90 -
5 p-Xylene 90 16 86 90 -
6 Benzene 90 24 81 92 -
7 Benzene 85 24 82 90 4
8 Benzene 80 24 82 91 4
9 Benzene 75 41 79 90 2
10 Benzene 70 44 77 91 8

[a] Experiments were performed with 1a (0.5 mmol), 2a (1.0 mmol), Pd,(dba);-CHCI; (0.0125
mmol), L10 (0.0375 mmol), and Cs,CO;3 (1.0 mmol) in solvent (4 mL) at 90 °C under Ar
atmosphere. [b] The yield and recovery were determined by 'H NMR analysis using
1,3,5-trimethylbenzene as the internal standard. [c] The ee values were determined by HPLC

analysis.
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Table S4. Concentration effect in the palladium-catalyzed asymmetric
coupling-cyclization reaction of N-(buta-2,3-dienyl)amide 1a with iodobenzene 2a.™

PPh
PPh,
o Pdy(dba)s-CHCly (2.5 mol%) N o]
L10 (7.5 mol% o Ph
Ph)J\N/\/ © Phl— ( o ) Yﬂ NH
H s,CO3 (2 equiv), benzene N U
0.2 mmol 1.2 equiv rt (0.5 h), then 90 °C (S)-3aa O
1a 2a L10
Entry  Benzene (mL) Time (h) (5)-3aa Recovery of 1la
Yield (%)™ ee (%) (%)™
1 2 24 85 91 -
2 3 24 77 92 -
3 5 24 87 93 3
4 6 24 81 94 5
5 6 39 90 (83! 94 -
6 7 30 87 94 5
7 8 30 82 94 8

[a] Experiments were performed with 1a (0.5 mmol), 2a (1.0 mmol), Pdy(dba);-CHCI; (0.0125
mmol), L10 (0.0375 mmol), and Cs,COj; (1.0 mmol) in benzene at 90 °C under Ar atmosphere. [b]
The yield and recovery were determined by '"H NMR analysis using 1,3,5-trimethylbenzene as the
internal standard. [c] The ee values were determined by HPLC analysis. [d] [solated yield.
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Experimental details and analytical data

(1) (S)-2-Phenyl-5-(1-phenylvinyl)-4,5-dihydrooxazole ((S)-3aa) (Table 3)

(Ihw-13-145)
PPh, O
o Pd,(dba);*CHCI3 (2.5 mol%) PPh2
L10 (7.6 mol%
NN R ( 2
H Cs,CO3 (2 equiv), benzene
2 i o
0.5 mmol equiv. rt (0.5 h), then 90 °C (39 h) (S)-3aa

1a 2a 83% yield, 94% ee
Typical Procedure I: After the Schlenk tube containing Cs,CO; (326.3 mg, 1.0 mmol)
was dried for 3 minutes with a heating gun under vacuum and filled with argon,
Pd,(dba);-CHCI; (12.9 mg, 0.0125 mmol), (R,R)-ANDEN-Phenyl Trost ligand (L10)
(30.9 mg, 0.0380 mmol), and 1a (86.1 mg, 0.5 mmol) were added sequentially. After
replacing air with argon for three times under vacuum, 2a (210.0 mg, 1.0
mmol)/benzene (6.0 mL) was added. The resulting mixture was stirred for 0.5 h at rt
and then transferred to oil bath preheated at 90 °C. When the reaction was complete as
monitored by TLC, the mixture was filtrated through a short pad of silica gel with
Et,0 (25 mL) as eluent. After removal of the solvent under vacuum, the residue was
purified by flash chromatography on silica gel to afford (S)-3aa (103.4 mg, 83%)
(eluent: petroleum ether (b.p. 30-60 °C)/ethyl acetate = 15/1 to 10/1) as a liquid: 94%
ee (HPLC conditions: PC-2 column, hexane/i-PrOH = 90/10, 1.0 mL/min, A = 214 nm,
tg (minor) = 13.6 min, tz (major) = 10.7 min); [a]*’p = +200.6 (c = 1.02, CHCL;); 'H
NMR (400 MHz, CDCl3) & = 8.05-7.99 (m, 2 H, Ar-H), 7.54-7.47 (m, 1 H, Ar-H),
7.47-7.41 (m, 2 H, Ar-H), 7.40-7.28 (m, 5 H, Ar-H), 5.64-5.57 (m, 1 H, OCH), 5.46 (s,
1 H, one proton in =CH3), 5.42 (s, 1 H, one proton in =CH,), 4.29 (dd, J;, = 15.0 Hz,
J, =10.6 Hz, 1 H, one proton in NCH>), 3.80 (dd, J; = 15.0 Hz, J, = 7.8 Hz, 1 H, one
proton in NCH,); *C NMR (100 MHz, CDCl3) & = 163.8, 146.8, 137.9, 131.4, 128.6,
128.4, 128.2, 128.1, 127.6, 126.5, 112.4, 80.0, 61.0; IR (neat, cm™): 1651, 1495, 1448,
1330, 1255, 1081, 1061, 1024; MS (70 eV, EI)m/z (%): 250 (M'+1, 6.07), 249 (M",
32.02), 117 (100); HRMS Caled for C;7H;sNO (M"): 249.1154, Found: 249.1151.

The following compounds (S)-3ba to (S)-3la, and (S)-3ab to (S)-3an were
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prepared according to this Typical Procedure 1.

(2) (5)-2-(2-Methylphenyl)-5-(1-phenylvinyl)-4,5-dihydrooxazole ((S)-3ba) (Table
3) (Ihw-13-173)

PPh,
CH. O Pda(dba)z*CHCl; (2.5 mol%) CHs o PPh
3 0,
N/\/ . e L10 (7.6 mol%) o P N
H Cs,CO3 (2 equiv), benzene Nlﬂ = NH
2equiv (0.5 h), then 90 °C (54 h) 7
0.5 mmol 2a (S)-3ba - >
1b 64% yield, 93% ee L10

The reaction of Pd,(dba);-CHCI; (12.8 mg, 0.0124 mmol), L10 (30.8 mg, 0.0379
mmol), Cs,CO; (326.1 mg, 1.0 mmol), 1b (93.9 mg, 0.5 mmol), and 2a (205.8 mg,
1.0 mmol) in benzene (4.0 mL) afforded (S)-3ba (84.5 mg, 64%) (eluent: petroleum
ether (b.p. 30-60 °C)/ethyl acetate = 30/1 to 20/1) as a liquid: 93% ee (HPLC
conditions: OJ-H column, hexane/i-PrOH = 95/5, 1.0 mL/min, A = 214 nm, tg (minor)
=20.4 min, tz (major) = 16.2 min); [a]*’p = +161.9 (c = 1.03, CHCl;); '"H NMR (400
MHz, CDCl3) 6 =7.90 (d, J=7.6 Hz, 1 H, Ar-H), 7.41-7.29 (m, 6 H, Ar-H), 7.28-7.21
(m, 2 H, Ar-H), 5.59-5.52 (m, 1 H, OCH), 5.45 (s, 1 H, one proton in =CHy), 5.43 (s,
1 H, one proton in =CHy), 4.33 (dd, J; = 14.8 Hz, J, = 10.4 Hz, 1 H, one proton in
NCH;), 3.85 (dd, J; = 15.0 Hz, J, = 7.8 Hz, 1 H, one proton in NCH,), 2.61 (s, 3 H,
CH3); >C NMR (100 MHz, CDCls) & = 164.2, 147.0, 138.9, 138.1, 131.3, 130.6,
129.8, 128.6, 128.1, 126.9, 126.6, 125.6, 112.5, 79.3, 61.4, 21.9; IR (neat, cm™): 1644,
1494, 1323, 1244, 1042; MS (70 eV, EI) m/z (%): 264 (M'+1, 16.64), 263 (M", 73.79),
130 (100); HRMS Caled for C;gH;7,NO (M"): 263.1310, Found: 263.1312.

(3) (S)-2-(4-Methylphenyl)-5-(1-phenylvinyl)-4,5-dihydrooxazole ((S)-3ca) (Table
3) (Ihw-13-172)

PPh

0 Pdy(dba)3*CHCI; (2.5 mol%)  HsC
L10 (7.6 mol% PPh;
/O)J\N/\/ +  Phl ( ) o Ph ®/‘|§N Q
H Cs,CO3 (2 equiv), benzene | /]
Hec osh W C/"

2 equiv rt (0.5 h), then 90 °C (36 h)

2a (S)-3ca
1c 76% yield, 96% ee L10

0.5 mmol

The reaction of Pd,(dba);-CHCI; (13.0 mg, 0.0126 mmol), L10 (30.7 mg, 0.0378
mmol), Cs,CO; (325.9 mg, 1.0 mmol), 1c (94.3 mg, 0.5 mmol), and 2a (203.9 mg, 1.0
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mmol) in benzene (6.0 mL) afforded (S)-3ca (100.7 mg, 76%) (eluent: petroleum
ether (b.p. 30-60 °C)/ethyl acetate = 20/1 to 10/1) as a solid: M.P. 86-88 °C (petroleum
ether/ethyl acetate); 96% ee (HPLC conditions: OZ-H column, hexane/i-PrOH = 95/5,
1.0 mL/min, A = 214 nm, tg (minor) = 19.4 min, tg (major) = 14.3 min); [a]®p =
+202.2 (¢ = 1.00, CHCl3); 'H NMR (400 MHz, CDCl3) 6 = 7.91 (d, J = 8.0 Hz, 2 H,
Ar-H), 7.41-7.28 (m, 5 H, Ar-H), 7.28-7.21 (m, 2 H, Ar-H), 5.63-5.55 (m, 1 H, OCH),
5.45 (s, 1 H, one proton in =CH;), 5.41 (s, 1 H, one proton in =CHy), 4.27 (dd, J; =
14.6 Hz, J, = 10.2 Hz, 1 H, one proton in NCH,), 3.78 (dd, J, = 14.4 Hz, J, = 7.6 Hz,
1 H, one proton in NCH>), 2.41 (s, 3 H, CH3); >C NMR (100 MHz, CDCls) & = 163.9,
146.9, 141.8, 138.0, 129.1, 128.6, 128.14, 128.06, 126.6, 124.8, 112.4, 79.9, 61.0,
21.6; IR (neat, cm™): 1648, 1328, 1255, 1177, 1076; MS (70 eV, EI)m/z (%): 264
(M1, 6.56), 263 (M", 32.94), 131 (100); Anal. Calcd for C;gH;7NO: C 82.10, H
6.51, N 5.32; Found: C 82.09, H 6.45, N 5.19.

(4)  (S)-2-(4-Methoxyphenyl)-5-(1-phenylvinyl)-4,5-dihydrooxazole  ((S)-3da)
(Table 3) (Ihw-13-177)

PPh

o Pd,(dba)s*CHCl, (2.5 mol%) ~ MeO 20
L10 (7.6 mol%) PPh,
T T e s O3
Cs,CO;3 (2 equiv), benzene /|
MeO 2005 (2 equl) Nlﬂ ‘- NH

T

0.5 mmol 2 equiv rt (0.5 h), then 90 °C (57 h)

1d 2a (S)-3da
82% yield, 94% ee L10

The reaction of Pd,(dba);-CHCI; (12.8 mg, 0.0124 mmol), L10 (30.9 mg, 0.0380
mmol), Cs,CO3 (325.8 mg, 1.0 mmol), 1d (101.8 mg, 0.5 mmol), and 2a (208.8 mg,
1.0 mmol) in benzene (6.0 mL) afforded (S)-3da (115.3 mg, 82%) (eluent: petroleum
ether (b.p. 60-90 °C)/ethyl acetate = 10/1 to 5/1) as a solid: M.P. 85-86 °C (petroleum
ether/ethyl acetate); 94% ee (HPLC conditions: PC-2 column, hexane/i-PrOH = 80/20,
1.0 mL/min, A = 214 nm, tg (minor) = 12.7 min, tx (major) = 8.7 min); [a]®p =
+193.7 (¢ = 1.03, CHCl3); "H NMR (400 MHz, CDCl3) & = 7.99-7.93 (m, 2 H, Ar-H),
7.40-7.29 (m, 5 H, Ar-H), 6.95 (dt, J; =9.3 Hz, J, =2.4 Hz, 2 H, Ar-H), 5.62-5.55 (m,
1 H, OCH), 5.45 (s, 1 H, one proton in =CHy), 5.41 (s, 1 H, one proton in =CHy), 4.27
(dd, J; = 14.6 Hz, J, = 10.2 Hz, 1 H, one proton in NCH,), 3.86 (s, 3 H, OCH3), 3.77

S10



(dd, J, = 14.4 Hz, J, = 7.2 Hz, 1 H, one proton in NCH,); >*C NMR (100 MHz,
CDCl3) 6 = 163.6, 162.1, 146.9, 138.0, 129.9, 128.6, 128.1, 126.5, 120.1, 113.7, 112.4,
79.9, 61.0, 55.4; IR (neat, cm'l): 1651, 1510, 1248, 1168, 1075, 1027; MS (70 eV, EI)
miz (%): 280 (M'+1, 7.10), 279 (M", 36.83), 147 (100); Anal. Calcd for C1sH;7NO,:
C77.40,H 6.13, N 5.01; Found: C 77.09, H 6.22, N 4.77.

(5) (S)-2-(4-Flurophenyl)-5-(1-phenylvinyl)-4,5-dihydrooxazole ((S)-3ea) (Table 3)
(Ihw-13-150)

PPh,
o Pd,(dba);*CHCl; 2.5 mol%)  F o) oo
L10 (7.6 mol% o 2
N~ e ( ) . L
i H Cs,COj3 (2 equiv), benzene |ﬂ ‘ NH
0.5 mmol 2 equiv 1t (0.5 h), then 90 °C (28 h) N 0 O
1e 2a (S)-3ea

88% yield, 92% ee L10

The reaction of Pd,(dba);-CHCI; (13.0 mg, 0.0126 mmol), L10 (31.0 mg, 0.0381
mmol), Cs,CO; (327.9 mg, 1.0 mmol), 1e (95.1 mg, 0.5 mmol), and 2a (206.3 mg, 1.0
mmol) in benzene (6.0 mL) afforded (S)-3ea (117.4 mg, 88%) (eluent: petroleum
ether (b.p. 60-90 °C)/ethyl acetate = 15/1 to 10/1) as a liquid: 92% ee (HPLC
conditions: OZ-H column, hexane/i-PrOH = 95/5, 1.0 mL/min, A = 214 nm, tg (minor)
= 12.9 min, tg (major) = 11.0 min); [a]*’p = +182.4 (c = 1.02, CHCl;); "H NMR (400
MHz, CDCls) 6 = 8.05-7.98 (m, 2 H, Ar-H), 7.40-7.29 (m, 5 H, Ar-H), 7.12 (t, J = 8.6
Hz, 2 H, Ar-H), 5.61 (t, J = 9.2 Hz, 1 H, OCH), 5.46 (s, 1 H, one proton in =CH,),
5.40 (s, 1 H, one proton in =CH>), 4.28 (dd, J;, = 14.4 Hz, J, = 10.0 Hz, 1 H, one
proton in NCH,), 3.79 (dd, J, = 14.6 Hz, J, = 8.2 Hz, 1 H, one proton in NCH,); "*C
NMR (100 MHz, CDCl3) & = 164.7 (d, J = 250.4 Hz), 162.9, 146.7, 137.8, 130.4 (d, J
= 9.4 Hz), 128.6, 128.1, 126.5, 123.9 (d, J = 3.3 Hz), 115.6 (d, J = 22.0 Hz), 112.5,
80.2, 61.0; "’F NMR (376 MHz, CDCl3) -108.53; IR (neat, cm™): 1652, 1605, 1508,
1224, 1153, 1068; MS (70 eV, EI)m/z (%): 268 (M'+1, 6.47), 267 (M", 32.98), 135
(100); HRMS Calcd for C;7H4NOF (M"): 267.1059, Found: 267.1061.

(6) (S)-2-(4-Chlorophenyl)-5-(1-phenylvinyl)-4,5-dihydrooxazole ((S)-3fa) (Table
3) (Ihw-13-151)
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PPh,

o Pd,(dba)3*CHCI; (2.5 mol%)  Cl -
L10 (7.6 mol% 2
H/\/ + Pul ( . \©\/0 Ph ®/‘}§N i
al Cs,CO; (2 equiv), benzene Iﬂ VARNTS

i B
0.5 mmol 28aulV 4 05 h), then 90 °C (28 h) N C/"Q
1f 2a (S)y-3fa
92% yield, 91% ee L10

The reaction of Pd,(dba);-CHCI; (12.9 mg, 0.0125 mmol), L10 (31.0 mg, 0.0381
mmol), Cs,CO; (325.9 mg, 1.0 mmol), 1f (104.7 mg, 0.5 mmol), and 2a (205.5 mg,
1.0 mmol) in benzene (6.0 mL) afforded (S)-3fa (132.3 mg, 92%) (eluent: petroleum
ether (b.p. 60-90 °C)/ethyl acetate = 15/1 to 10/1) as a solid: M.P. 86-87 °C (petroleum
ether/ethyl acetate); 91% ee (HPLC conditions: OJ-H column, hexane/i-PrOH = 100/1,
1.0 mL/min, A = 214 nm, tg (minor) = 27.7 min, tg (major) = 22.9 min); [a]®p =
+185.3 (c = 1.02, CHCl3); 'H NMR (400 MHz, CDCl3) 8 = 7.95 (d, J = 8.0 Hz, 2 H,
Ar-H), 7.42 (d, J =8.0 Hz, 2 H, Ar-H), 7.39-7.28 (m, 5 H, Ar-H), 5.61 (t, J=9.0 Hz, 1
H, OCH), 5.46 (s, 1 H, one proton in =CH3), 5.40 (s, 1 H, one proton in =CH,), 4.28
(dd, J; = 14.6 Hz, J, = 10.2 Hz, 1 H, one proton in NCH,), 3.79 (dd, J; = 14.6 Hz, J,
= 7.4 Hz, 1 H, one proton in NCH,); *C NMR (100 MHz, CDCl;) & = 163.0, 146.6,
137.8, 137.6, 129.5, 128.7, 128.6, 128.1, 126.5, 126.1, 112.6, 80.3, 61.0; IR (neat,
em™): 1657, 1487, 1329, 1258, 1086, 1067, 1011; MS (70 eV, EI) m/z (%): 286
M C'Cy+1, 2.29), 285 (M'CCL), 9.49), 284 (M'(°CI)+1, 5.77), 283 (M'(P°C),
29.46), 149 (100); Anal. Caled for C;7H;4CINO: C 71.96, H 4.97, N 4.94; Found: C
71.69, H 4.89, N 4.64.

(7) (S)-2-(4-Bromophenyl)-5-(1-phenylvinyl)-4,5-dihydrooxazole ((S)-3ga) (Table
3) (Ihw-14-188)

PPhy

0 Pd,(dba)3*CHCl; (2.5 mol%)  Br PPh
L10 (7.8 mol%) o 2
N/\/ + Phl \q/o Ph HN
H Cs,CO3 (2 equiv), benzene | / NH
Br =
]

2equiv 1 (0.5 h), then 90 °C (50 h) N C/‘ Q

2a (S)-3ga
90% yield, 90% ee L10

0.5 mmol
1

The reaction of Pd,(dba);-CHCl; (12.9 mg, 0.0125 mmol), L10 (31.6 mg, 0.0389
mmol), Cs,CO; (329.5 mg, 1.0 mmol), 1g (125.6 mg, 0.5 mmol), and 2a (211.2 mg,
1.0 mmol) in benzene (6.0 mL) afforded (S)-3ga (146.5 mg, 90%) (eluent: petroleum
ether (b.p. 60-90 °C)/ethyl acetate = 15/1 to 5/1) as a solid: M.P. 98-100 °C (petroleum
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ether/ethyl acetate); 90% ee (HPLC conditions: OZ-H column, hexane/i-PrOH
90/10, 0.7 mL/min, A = 214 nm, tg (minor) = 8.8 min, tgx (major) = 7.3 min); [(1]201) =
+151.2 (c = 1.02, CHCl3); 'H NMR (400 MHz, CDCl3) 6 = 7.87 (d, J = 8.8 Hz, 2 H,
Ar-H), 7.58 (d, J=8.8 Hz, 2 H, Ar-H), 7.40-7.28 (m, 5 H, Ar-H), 5.60 (t, J =9.0 Hz, 1
H, OCH), 5.45 (s, 1 H, one proton in =CH3), 5.39 (s, 1 H, one proton in =CH,), 4.27
(dd, J; = 14.6 Hz, J, = 10.2 Hz, 1 H, one proton in NCH,), 3.79 (dd, J; = 14.8 Hz, J,
= 7.6 Hz, 1 H, one proton in NCH,); >C NMR (100 MHz, CDCl;) & = 163.0, 146.6,
137.8, 131.7, 129.7, 128.6, 128.1, 126.5, 126.1, 112.6, 80.3, 61.0; IR (neat, cm™):
1657, 1589, 1500, 1258, 1070, 1007; MS (70 eV, EI) m/z (%): 330 (M (*'Br)+1, 5.09),
329 (M'(*'Br), 28.76), 328 (M'("Br)+1, 6.97), 327 (M'(”Br), 27.96), 195 (100);
Anal. Calcd for C17H14BrNO: C 62.21, H 4.30, N 4.27; Found: C 62.26, H 4.30, N
4.11.

(8) (S,E)-5-(1-Phenylvinyl)-2-styryl-4,5-dihydrooxazole ((S,E)-3ha) (Table 3)

(Ihw-13-155)
PPh, o
o Pdj(dba);*CHCl3 (2.5 mol%) Ph Pph2
L10 (7.6 mol%)
Ph/\)LN/\/ + Phl ‘
H Cs,CO;3 (2 equiv), benzene NH
2 equiv o
0.5 mmol rt (0.5 h), then 90 °C (36 h) (S.E)3ha
1h 2a 71% yield, 88% ee

The reaction of Pd,(dba);-CHCIl; (12.9 mg, 0.0125 mmol), L10 (30.8 mg, 0.0379
mmol), Cs,CO; (326.1 mg, 1.0 mmol), 1h (99.9 mg, 0.5 mmol), and 2a (202.7 mg,
1.0 mmol) in benzene (6.0 mL) afforded (S,E)-3ha (98.1 mg, 71%) (eluent: petroleum
ether (b.p. 60-90 °C)/ethyl acetate = 10/1) as a solid: M.P. 85-87 °C (petroleum
ether/ethyl acetate); 88% ee (HPLC conditions: OZ-H column, hexane/i-PrOH = 95/5,
1.0 mL/min, A = 214 nm, tg (minor) = 21.9 min, tx (major) = 17.9 min); [a]*’p =
+217.7 (¢ = 1.00, CHCl;); 'H NMR (400 MHz, CDCl3) & = 7.55-7.48 (m, 3 H, Ar-H
and =CH), 7.43-7.28 (m, 8 H, Ar-H), 6.69 (d, J=16.0 Hz, 1 H, =CH), 5.52 (t, J=9.0
Hz, 1 H, OCH), 5.46 (s, 1 H, one proton in =CH>), 5.42 (s, 1 H, one proton in =CH,),
4.23 (dd, J; =15.0 Hz, J, = 10.2 Hz, 1 H, one proton in NCH,), 3.73 (dd, J; = 15.2 Hz,
J,=7.6 Hz, 1 H, one proton in NCH,); >C NMR (100 MHz, CDCl;) & = 163.7, 146.8,
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140.0, 137.9, 135.1, 129.5, 128.8, 128.6, 128.1, 127.5, 126.5, 115.1, 112.6, 79.8, 61.0;
IR (neat, cm™): 1648, 1604, 1448, 1342, 1250; MS (70 eV, EI)m/z (%): 276 (M'+1,
5.97), 275 (M", 33.53), 115 (100); Anal. Calcd for CoH;sNO: C 82.88, H 6.22, N
5.09; Found: C 82.52, H 6.18, N 4.68.

(9) (S)-5-(1-Phenylvinyl)-2-(thiophen-2-yl)-4,5-dihydrooxazole ((S)-3ia) (Table 3)
(Ihw-14-182)

PPhy

Pd;(dba)g*CHCls 25 mol%) /] o PPh

O
L10 (7.5 mol%
SN~ o i ( R TN HN-)
\ S H Cs,CO3 (2 equiv), benzene Nﬂ [ NH
2 equiv o 7]
0.5 I 1t (0.5 h), then 90 °C (41 h .
l_mmo oa ©5h) “Lh) (S)-3ia - Q
! 88% yield, 81% ee L10

The reaction of Pdy(dba);-CHCIl; (12.9 mg, 0.0125 mmol), L10 (30.6 mg, 0.0376
mmol), Cs,CO; (326.6 mg, 1.0 mmol), 1i (89.0 mg, 0.5 mmol), and 2a (204.7 mg, 1.0
mmol) in benzene (6.0 mL) afforded (S)-3ia (112.0 mg, 88%) (eluent: petroleum ether
(b.p. 60-90 °C)/ethyl acetate = 15/1 to 5/1) as a liquid: 81% ee (HPLC conditions:
OZ-H column, hexane/i-PrOH = 90/10, 1.0 mL/min, A = 214 nm, tg (minor) = 8.0 min,
tg (major) = 6.0 min); [a]*’p = +207.8 (¢ = 1.00, CHCl3); "H NMR (400 MHz, CDCl;)
0 =7.70-7.67 (m, 1 H, Ar-H), 7.47 (d, J = 4.8 Hz, 1 H, Ar-H), 7.39-7.28 (m, 5 H,
Ar-H), 7.10 (t, J = 4.0 Hz, 1 H, Ar-H), 5.63-5.56 (m, 1 H, OCH), 5.46 (s, 1 H, one
proton in =CH,), 5.43 (s, 1 H, one proton in =CH,), 4.26 (dd, J; = 14.2 Hz, J, = 10.2
Hz, 1 H, one proton in NCH>), 3.77 (dd, J; = 14.6 Hz, J, = 7.4 Hz, 1 H, one proton in
NCH,); *C NMR (100 MHz, CDCls) & = 159.6, 146.5, 137.8, 130.25, 130.22, 129.9,
128.6, 128.1, 127.6, 126.5, 112.6, 80.5, 61.0; IR (neat, cm™): 1650, 1432, 1249, 1058,
1014; MS (70 eV, ET) m/z (%): 256 (M'+1, 6.22), 255 (M, 35.80), 123 (100); HRMS
Calcd for C;sH;3sNOS (M"): 255.0718, Found: 255.0717.

(10)  (S)-5-(1-(3-Methylphenyl)vinyl)-2-phenyl-4,5-dihydrooxazole  ((S)-3ab)
(Table 3) (Ihw-13-161)
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PPh;

Pd,(dba)3*CHCl3 (2.5 mol%) CH; o PPh
)k A/ L10 (7.6 mol%) PhYO BN
' A
Cs,CO; (2 equiv), benzene N H
0.5 mmol Hy rt (0.5 h), then 90 °C (50 h) (Sy3ab Cﬂ Q

1a 2 eg:lv 84% yield, 93% ee L10

The reaction of Pd,(dba);-CHCI; (12.8 mg, 0.0124 mmol), L10 (30.7 mg, 0.0378
mmol), Cs,CO5 (326.8 mg, 1.0 mmol), 1a (86.8 mg, 0.5 mmol), and 2b (97% purity,
225.5 mg, 1.0 mmol) in benzene (6.0 mL) afforded (S)-3ab (110.7 mg, 84%) (eluent:
petroleum ether (b.p. 30-60 °C)/ethyl acetate = 15/1 to 10/1) as a liquid: 93% ee
(HPLC conditions: AD-H column, hexane/i-PrOH = 100/1, 1.0 mL/min, A = 214 nm,
tg (minor) = 25.4 min, tz (major) = 22.9 min); [a]*’p = +193.2 (c = 1.04, CHCL;); 'H
NMR (400 MHz, CDCl3) & = 8.05-7.99 (m, 2 H, Ar-H), 7.54-7.47 (m, 1 H, Ar-H),
7.47-740 (m, 2 H, Ar-H), 7.27-7.21 (m, 1 H, Ar-H), 7.21-7.11 (m, 3 H, Ar-H),
5.64-5.56 (m, 1 H, OCH), 5.43 (s, 1 H, one proton in =CHy), 5.40 (s, 1 H, one proton
in =CH,), 4.28 (dd, J; = 14.6 Hz, J, = 10.2 Hz, 1 H, one proton in NCH>), 3.79 (dd, J,
=14.6 Hz, J, = 7.8 Hz, 1 H, one proton in NCH>), 2.35 (s, 3 H, CH5); BC NMR (100
MHz, CDCls) 6 = 163.8, 146.9, 138.2, 137.9, 131.4, 128.8, 128.5, 128.4, 128.2, 127.7,
127.3, 123.6, 112.0, 80.0, 61.1, 24.5; IR (neat, cm™): 1651, 1331, 1256, 1061, 1025;
MS (70 eV, El) m/z (%): 264 (M'+1, 6.96), 263 (M", 34.11), 117 (100); HRMS Calcd
for C1gH;7sNO (M"): 263.1310, Found: 263.1308.

(11) (S)-5-(1-(3,5-Dimethylphenyl)vinyl)-2-phenyl-4,5-dihydrooxazole ((S)-3ac)
(Table 3) (Ihw-13-179)

HsG PPhy
| o i v J_p O 3 05
Ph H/\/ ! \©/ Cs,CO3 (2 equiv), benzene \Nlr = NI&K@
0.5 mmol CH, 1t (0.5 h), then 90 °C (57 h) (S)-3ac U‘ .O

1a 2 equiv 73% yield, 93% ee L10
2c

The reaction of Pd,(dba);-CHCl; (12.8 mg, 0.0124 mmol), L10 (30.7 mg, 0.0378
mmol), Cs,COs (327.6 mg, 1.0 mmol), 1a (86.3 mg, 0.5 mmol), and 2¢ (239.2 mg, 1.0
mmol) in benzene (6.0 mL) afforded (S)-3ac (100.7 mg, 73%) (eluent: petroleum
ether (b.p. 60-90 °C)/ethyl acetate = 30/1 to 20/1) as a liquid: 93% ee (HPLC
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conditions: OZ-H column, hexane/i-PrOH = 90/10, 1.0 mL/min, A = 214 nm, tg
(minor) = 10.9 min, tz (major) = 9.5 min); [a]*’p = +175.2 (c = 1.01, CHCL); 'H
NMR (400 MHz, CDCl3) & = 8.05-8.00 (m, 2 H, Ar-H), 7.53-7.47 (m, 1 H, Ar-H),
7.47-7.40 (m, 2 H, Ar-H), 7.00-6.94 (m, 3 H, Ar-H), 5.63-5.56 (m, 1 H, OCH), 5.40 (s,
1 H, one proton in =CH3), 5.37 (s, 1 H, one proton in =CH,), 4.27 (dd, J, = 14.6 Hz,
J, =10.2 Hz, 1 H, one proton in NCH>), 3.78 (dd, J; = 15.0 Hz, J, = 7.4 Hz, 1 H, one
proton in NCH,), 2.31 (s, 6 H, CH3;X2); *C NMR (100 MHz, CDCls) & = 163.8,
147.1, 138.1, 137.9, 131.4, 129.7, 128.4, 128.1, 127.7, 124.4, 111.7, 79.9, 61.1, 21.3;
IR (neat, cm™): 1651, 1331, 1256, 1061, 1025; MS (70 eV, EI)m/z (%): 278 (M™+1,
6.81), 277 (M", 30.61), 117 (100); HRMS Caled for C;gH;oNO (M"): 277.1467,
Found: 277.1468.

(12) (S)-5-(1-(4-1sopropylphenyl)vinyl)-2-phenyl-4,5-dihydrooxazole  ((S)-3ad)
(Table 3) (Ihw-13-162)

Pr PPhy
o | gz h@ O s
Ph)J\H/\/ . ipr/©/ Cs,CO;3 (2 equiv), benzene ?‘ll/ = Nl—@
2equiv  "t(05h), then 90 °C (50 h) (S)-3ad 0‘.@

78% yield, 93% ee L10

0.5 mmol
1a 2d

The reaction of Pd,(dba);-CHCI; (12.8 mg, 0.0124 mmol), L10 (30.7 mg, 0.0378
mmol), Cs,CO5 (328.3 mg, 1.0 mmol), 1a (86.2 mg, 0.5 mmol), and 2d (97% purity,
256.5 mg, 1.0 mmol) in benzene (6.0 mL) afforded (S)-3ad (113.8 mg, 78%) (eluent:
petroleum ether (b.p. 30-60 °C)/ethyl acetate = 15/1 to 10/1) as a liquid: 93% ee
(HPLC conditions: OZ-H column, hexane/i-PrOH = 95/5, 1.0 mL/min, A = 214 nm, tg
(minor) = 10.6 min, tz (major) = 9.5 min); [a]*’p = +182.3 (c = 0.99, CHCL;); 'H
NMR (400 MHz, CDCl3) & = 8.05-8.00 (m, 2 H, Ar-H), 7.54-7.47 (m, 1 H, Ar-H),
7.47-7.41 (m, 2 H, Ar-H), 7.31 (d, J = 8.0 Hz, 2 H, Ar-H), 7.21 (d, J = 8.4 Hz, 2 H,
Ar-H), 5.60 (t, J =9.0 Hz, 1 H, OCH), 5.44 (s, 1 H, one proton in =CH3), 5.38 (s, 1 H,
one proton in =CH,), 4.30 (dd, J; = 14.8 Hz, J, = 10.0 Hz, 1 H, one proton in NCH,),
3.80 (dd, J; = 15.0 Hz, J, = 7.8 Hz, 1 H, one proton in NCH3), 2.91 (hept, J = 6.8 Hz,
1 H, CH), 1.25 (d, J = 6.4 Hz, 6 H, CH; X 2); >C NMR (100 MHz, CDCl3) § = 163.8,
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148.9, 146.5, 135.3, 131.4, 128.4, 128.2, 127.7, 126.7, 126.4, 111.5, 80.1, 61.2, 33.8,
23.87,23.85; IR (neat, cm™): 2959, 1652, 1330, 1256, 1061, 1025; MS (70 eV, EI)m/z
(%): 292 (M*+1, 7.15), 291 (M, 32.37), 117 (100); HRMS Calcd for C2oH,NO (M"):
291.1623, Found: 291.1624.

(13) (S)-5-(1-(Biphenyl-4-yl)vinyl)-2-phenyl-4,5-dihydrooxazole ((S)-3ae) (Table 3)

(Ihw-13-185)
ph PPhy
o | Pda(dba)s*CHCI3 (2.5 mol%) o PPh
L10 (7.6 mol%) Ph o) HN
Ph)J\N/\/ . /©/ e AN
H Ph Cs,CO;5 (2 equiv), benzene N ".
0.5 mmol 2 equiv rt (0.5 h), then 90 °C (26 h) (S)-3ae U Q
1a 2e 78% yield, 96% ee L10

2% recovery (NMR)

The reaction of Pd,(dba);-CHCIl; (12.9 mg, 0.0125 mmol), L10 (30.7 mg, 0.0378
mmol), Cs,CO;3 (326.5 mg, 1.0 mmol), 1a (86.2 mg, 0.5 mmol), and 2e (97% purity,
288.5 mg, 1.0 mmol) in benzene (6.0 mL) afforded (S)-3ae (126.3 mg, 78%) (eluent:
petroleum ether (b.p. 60-90 °C)/ethyl acetate = 15/1 to 10/1) as a solid: M.P. 134-135
°C (petroleum ether/ethyl acetate); 96% ee (HPLC conditions (SFC): AD-H column,
CO, (1)/i-PrOH = 70/30, 1.3 mL/min, A = 214 nm, tg (minor) = 12.6 min, tg (major) =
14.6 min); [a]*’p = +179.5 (c = 1.00, CHCL;); 'H NMR (400 MHz, CDCl;) & =
8.07-8.01 (m, 2 H, Ar-H), 7.62-7.55 (m, 4 H, Ar-H), 7.54-7.40 (m, 7 H, Ar-H),
7.38-7.31 (m, 1 H, Ar-H), 5.68-5.60 (m, 1 H, OCH), 5.52 (s, 1 H, one proton in =CH,),
5.45 (s, 1 H, one proton in =CHy), 4.33 (dd, J, = 15.0 Hz, J, = 10.2 Hz, 1 H, one
proton in NCH>), 3.84 (dd, J; = 14.4 Hz, J, = 7.6 Hz, 1 H, one proton in NCH,); Bc
NMR (100 MHz, CDCls) & = 163.8, 146.3, 140.9, 140.4, 136.7, 131.4, 128.8, 128.4,
128.2, 127.6, 127.5, 127.3, 127.0, 126.9, 112.4, 80.0, 61.1; IR (neat, cm™"): 1654,
1489, 1448, 1334, 1256, 1085, 1067; MS (70 eV, EI)m/z (%): 326 (M'+1, 9.72), 325
(M", 38.08), 117 (100); Anal. Calcd for Cp3sH;oNO: C 84.89, H 5.89, N 4.30; Found:
C 84.93, H 5.85, N 4.25.

(14)  (S)-5-(1-(2-Methoxyphenyl)vinyl)-2-phenyl-4,5-dihydrooxazole  ((S)-3af)
(Table 3) (Ihw-13-183)
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PPh,
Pdy(dba);*CHCI5 (2.5 mol%) 20 -
)]\ /\/ L10 (7.6 mol%) Ph_o o) 2
T OMe HN
OMe Cs,COj5 (2 equiv), benzene N A NH
0.5 mmol 2 equiv rt (0.5 h), then 90 °C (43 h) "Q

! (S)-3af
a x* 80% yield, 94% ee L10

The reaction of Pd,(dba);-CHCI; (12.9 mg, 0.0125 mmol), L10 (31.0 mg, 0.0381
mmol), Cs,CO; (327.1 mg, 1.0 mmol), 1a (86.4 mg, 0.5 mmol), and 2f (235.7 mg, 1.0
mmol) in benzene (6.0 mL) afforded (S)-3af (110.8 mg, 80%) (eluent: petroleum ether
(b.p. 60-90 °C)/ethyl acetate = 20/1 to 10/1) as a liquid: 94% ee (HPLC conditions:
AS-H column, hexane/i-PrOH = 80/20, 0.5 mL/min, A = 214 nm, tg (minor) = 7.9 min,
tg (major) = 7.1 min); [a]*’p = +97.8 (¢ = 1.00, CHCl5); "H NMR (400 MHz, CDCl;)
0 = 8.04-7.99 (m, 2 H, Ar-H), 7.52-7.46 (m, 1 H, Ar-H), 7.46-7.39 (m, 2 H, Ar-H),
7.34-7.27 (m, 1 H, Ar-H), 7.21 (dd, J, = 7.4 Hz, J, = 1.4 Hz, 1 H, Ar-H), 6.95 (dd, J,
=3.6 Hz, J, = 0.8 Hz, 1 H, Ar-H), 6.89 (d, J=8.0 Hz, 1 H, Ar-H), 5.73-5.65 (m, 1 H,
OCH), 5.49 (t, J = 1.4 Hz, 1 H, one proton in =CH,), 5.22 (s, 1 H, one proton in
=CH,), 4.11 (dd, J; = 14.4 Hz, J, = 10.0 Hz, 1 H, one proton in NCH,), 3.86-3.79 (m,
4 H, one proton in NCH, and OCH3); ?C NMR (100 MHz, CDCls) & = 163.8, 156.5,
147.3,131.2, 130.7, 129.4, 128.3, 128.1, 127.8, 120.8, 113.7, 110.6, 79.7, 60.6, 55.3;
IR (neat, cm™): 1650, 1597, 1578, 1489, 1451, 1249, 1237, 1178, 1061, 1024; MS (70
eV, E) m/z (%): 280 (M'+1, 1.07), 279 (M", 5.66), 117 (100); HRMS Calcd for
CisH7NO, (M): 279.1259, Found: 279.1260.

(15) (S)-5-(1-(4-Methoxyphenyl)vinyl)-2-phenyl-4,5-dihydrooxazole  ((S)-3ag)
(Table 3) (Ihw-13-167)

PMe PPhy
0 | Pl G ot o
Ph)]\N/\/ * Q/ . PhYo HN a
H MeO Cs,CO;3 (2 equiv), benzene N NH
0.5 mmol 2equiv  rt(0.5h), then 90 °C (28 h) (S)-3ag 0.0
1a 2g 81% yield, 93% ee L10

The reaction of Pdy(dba);-CHCIl; (12.9 mg, 0.0125 mmol), L10 (30.9 mg, 0.0380
mmol), Cs,COs (325.6 mg, 1.0 mmol), 1a (87.6 mg, 0.5 mmol), and 29 (234.5 mg,
1.0 mmol) in benzene (6.0 mL) afforded (S)-3ag (113.9 mg, 81%) (eluent: petroleum
ether (b.p. 30-60 °C)/ethyl acetate = 15/1 to 10/1 to 5/1) as a solid: M.P. 87-88 °C
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(petroleum ether/ethyl acetate); 93% ee (HPLC conditions: AS-H column,
hexane/i-PrOH = 80/20, 0.5 mL/min, A = 214 nm, tg (minor) = 14.4 min, tg (major) =
12.0 min); [0]*p = +185.9 (¢ = 1.01, CHCl;); 'H NMR (400 MHz, CDCl3) & =
8.05-7.99 (m, 2 H, Ar-H), 7.54-7.48 (m, 1 H, Ar-H), 7.47-7.41 (m, 2 H, Ar-H), 7.32
(dt, J; =9.5 Hz, J, =2.6 Hz, 2 H, Ar-H), 6.89 (dt, J; =9.7 Hz, J, = 2.6 Hz, 2 H, Ar-H),
5.62-55 (m, 1 H, OCH), 5.38 (s, 1 H, one proton in =CH,), 5.34 (s, 1 H, one proton in
=CH,), 4.29 (dd, J, = 14.4 Hz, J, = 10.4 Hz, 1 H, one proton in NCH,), 3.83-3.75 (m,
4 H, one proton in NCH, and OCH3); ?C NMR (100 MHz, CDCls) & = 163.8, 159.5,
146.1, 131.4, 130.3, 128.4, 128.2, 127.66, 127.64, 114.0, 111.0, 80.2, 61.0, 55.2; IR
(neat, cm™): 1650, 1603, 1578, 1508, 1450, 1335, 1245, 1177, 1064, 1024; MS (70 eV,
ED) m/iz (%): 280 (M'+1, 8.23), 279 (M", 41.69), 117 (100); Anal. Calcd for
Ci3H17NO,: C 77.40, H 6.13, N 5.01; Found: C 77.30, H 6.10, N 4.78.

(16) (S)-5-(1-(3-Flurophenyl)vinyl)-2-phenyl-4,5-dihydrooxazole ((S)-3ah) (Table
3) (Ihw-13-166)

Pda(dba)z*CHCI5 (2.5 mol%) E PPh2 o
/\/ \©/ L10 (7.6 mol%) PhYO @//4 o PPh,
Cs,CO;3 (2 equiv), benzene NI HN /| N@
B

0.5 mmol 2equiv 1t (0.5 h), then 90 °C (84 h)

- 2 (S)-3ah U‘.Q

0, 1 0,
86% yield, 93% ee L10

The reaction of Pd,(dba);-CHCIl; (12.8 mg, 0.0124 mmol), L10 (30.7 mg, 0.0378
mmol), Cs,CO5 (325.7 mg, 1.0 mmol), 1a (86.9 mg, 0.5 mmol), and 2h (97% purity,
228.6 mg, 1.0 mmol) in benzene (4.0 mL) afforded (S)-3ah (114.9 mg, 86%) (eluent:
petroleum ether (b.p. 60-90 °C)/ethyl acetate = 10/1 to 5/1) as a liquid: 93% ee (HPLC
conditions: OZ-H column, hexane/i-PrOH = 90/10, 1 mL/min, A = 214 nm, tg (minor)
= 15.3 min, tg (major) = 11.3 min); [a]*’p = +186.3 (c = 1.06, CHCl;); "H NMR (400
MHz, CDCls) 6 = 8.04-7.98 (m, 2 H, Ar-H), 7.54-7.48 (m, 1 H, Ar-H), 7.47-7.40 (m, 2
H, Ar-H), 7.35-7.27 (m, 1 H, Ar-H), 7.17-7.12 (m, 1 H, Ar-H), 7.12-7.06 (m, 1 H,
Ar-H), 7.05-6.98 (m, 1 H, Ar-H), 5.60-5.52 (m, 1 H, OCH), 5.48 (s, 1 H, one proton in
=CH,), 5.46 (s, 1 H, one proton in =CH3), 4.30 (dd, J; = 14.8 Hz, J, = 10.4 Hz, 1 H,
one proton in NCHy), 3.79 (dd, J, = 15.0 Hz, J, = 7.8 Hz, 1 H, one proton in NCHy);
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13C NMR (100 MHz, CDCL3) 6 = 163.7, 162.8 (d, J = 245.0 Hz), 145.7 (d, J = 2.1 Hz),
140.1 (d, J = 7.7 Hz), 131.5, 130.1 (d, J = 8.3 Hz), 128.4, 128.2, 127.5, 122.2 (d, J =
3.3 Hz), 115.0 (d, J = 20.0 Hz), 113.64 (d, J = 22.1 Hz), 113.63, 79.8, 60.9; "’F NMR
(376 MHz, CDCls) -113.12; IR (neat, cm™): 1652, 1579, 1488, 1448, 1331, 1258,
1199, 1080, 1061, 1025; MS (70 eV, E)m/z (%): 268 (M™+1, 5.56), 267 (M", 29.68),
117 (100); HRMS Caled for C;7HsNOF (M"): 267.1059, Found: 267.1057.

(A7) (S)-5-(1-(4-Flurophenyl)vinyl)-2-phenyl-4,5-dihydrooxazole ((S)-3ai) (Table
3) (Ihw-13-159)

PPh,
o | Pda(dba)s"CHCI; (2.5 mol%) @/« o PP
L10 (7.6 mol%) Ph
(@] HN
Ph)kN/\/ v /©/ . N
H F Cs,CO3 (2 equiv), benzene N

AENH
71
2 equiv rt (0.5 h), then 90 °C (53 h)
0.5 mmol o (S)-3ai U Q
1a 82% yield, 93% ee L10

3% recovery (NMR)

The reaction of Pdy(dba);-CHCl; (12.9 mg, 0.0125 mmol), L10 (30.7 mg,
0.0378mmol), Cs,CO5 (325.4 mg, 1.0 mmol), 1a (86.0 mg, 0.5 mmol), and 2i (228.0
mg, 1.0 mmol) in benzene (6.0 mL) afforded (S)-3ai (109.1 mg, 82%) (eluent:
petroleum ether (b.p. 30-60 °C)/ethyl acetate = 10/1 to 5/1) as a liquid: 93% ee (HPLC
conditions: OZ-H column, hexane/i-PrOH = 95/5, 1 mL/min, A = 214 nm, tg (minor)
= 14.2 min, tg (major) = 11.3 min); [a]*’p = +180.3 (c = 1.01, CHCl;); "H NMR (400
MHz, CDCls) 6 = 8.03-7.98 (m, 2 H, Ar-H), 7.54-7.48 (m, 1 H, Ar-H), 7.47-7.41 (m, 2
H, Ar-H), 7.38-7.31 (m, 2 H, Ar-H), 7.08-7.00 (m, 2 H, Ar-H), 5.59-5.52 (m, 1 H,
OCH), 5.42 (s, 1 H, one proton in =CH,), 5.40 (s, 1 H, one proton in =CH,), 4.28 (dd,
J;1 =15.2 Hz, J, = 10.0 Hz, 1 H, one proton in NCH,), 3.78 (dd, J; = 14.8 Hz, J, = 8.0
Hz, 1 H, one proton in NCH,); 53C NMR (100 MHz, CDCl3) & = 163.8, 162.6 (d, J =
246.8 Hz), 145.8, 134.0 (d, J=4.3 Hz), 131.5, 128.43, 128.36 (d, J = 7.5 Hz), 128.2,
127.5, 115.5 (d, J = 21.3 Hz), 113.0, 80.2, 60.8; '’F NMR (376 MHz, CDCl;) -114.35;
IR (neat, cm™): 1651, 1602, 1508, 1332, 1231, 1061, 1024; MS (70 eV, EI)m/z (%):
268 (M'+1, 5.76), 267 (M", 29.37), 117 (100); HRMS Calcd for C;7Hs2NOF (M"):
267.1059, Found: 267.1062.
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(18) (S)-5-(1-(4-Chlorophenyl)vinyl)-2-phenyl-4,5-dihydrooxazole ((S)-3aj) (Table
3) (Ihw-13-160)

Cl

PPh;
o | Pda(dba);-CHC; (2.5 mol%) o PPh
L10 (7.7 mol%) Ph o BN
Ph)J\N/\/ + /©/ ] Y ‘ NH
H ] Cs,CO; (2 equiv), benzene N '.
0.5 mmol 2equiv (0.5 h), then 90°C (53 h) (S)-3a L - 2,
1a 2j 86% yield, 94% ee L10

4% recovery (NMR)

The reaction of Pd,(dba);-CHCI; (13.1 mg, 0.0127 mmol), L10 (31.1 mg, 0.0383
mmol), Cs,CO3 (327.1 mg, 1.0 mmol), 1a (86.5 mg, 0.5 mmol), and 2j (98% purity,
245.4 mg, 1.0 mmol) in benzene (6.0 mL) afforded (S)-3aj (121.7 mg, 86%) (eluent:
petroleum ether (b.p. 30-60 °C)/ethyl acetate = 10/1 to 5/1) as a solid: M.P. 66-67 °C
(petroleum ether/ethyl acetate); 94% ee (HPLC conditions: OZ-H column,
hexane/i-PrOH = 90/10, 1 mL/min, A = 214 nm, tg (minor) = 14.6 min, tg (major) =
11.7 min); [a]*’p = +182.7 (¢ = 1.01, CHCls5); 'H NMR (400 MHz, CDCl;) & =
8.03-7.98 (m, 2 H, Ar-H), 7.54-7.48 (m, 1 H, Ar-H), 7.48-7.41 (m, 2 H, Ar-H),
7.35-7.28 (m, 4 H, Ar-H), 5.59-5.53 (m, 1 H, OCH), 5.44 (s, 2 H, =CH,), 4.28 (dd, J;
= 14.6 Hz, J, = 10.6 Hz, 1 H, one proton in NCH,), 3.78 (dd, J; = 15.0 Hz, J, = 7.8
Hz, 1 H, one proton in NCH,); °C NMR (100 MHz, CDCl3) & = 163.8, 145.7, 136.3,
134.0, 131.5, 128.8, 128.4, 128.2, 127.9, 127.5, 113.4, 80.0, 60.8; IR (neat, cm™):
1650, 1489, 1449, 1329, 1253, 1061; MS (70 eV, EI)m/z (%): 286 (M'(*’Cl)+1, 1.52),
285 M'C'CL), 7.54), 284 (M'(*°CD)+1, 4.56), 283 (M (°CI), 23.00), 117 (100); Anal.
Calcd for C7H4CINO: C 71.96, H 4.97, N 4.94; Found: C 71.82, H 4.93, N 4.78.

(19)  (S)-5-(1-(3-Bromophenyl)vinyl)-2-phenyl-4,5-dihydrooxazole  ((S)-3ak)
(Table 3) (Ihw-13-182)

PPh,
o Br | sz(dball_)i,;)(:(l;g%(;s )mol%) Ph o Br o PPh,
. (]
Ph)]\N/\/ * \©/ - T "N
H Cs,CO;5 (2 equiv), benzene N (LNH

) ] S)-3ak 7]
0.5 mmol 2 eauiv rt (0.5 h), then 90 °C (75 h) ( O
a 77% yield, 91% ee O
1a 2k 3.5% recovery (NMR) L10

The reaction of Pd,(dba);-CHCl; (13.0 mg, 0.0126 mmol), L10 (30.8 mg, 0.0379
mmol), Cs,CO; (326.4 mg, 1.0 mmol), 1a (86.7 mg, 0.5 mmol), and 2k (288.3 mg,
1.0 mmol) in benzene (4.0 mL) afforded (S)-3ak (125.7 mg, 77%) (eluent: petroleum
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ether (b.p. 60-90 °C)/ethyl acetate = 15/1 to 10/1) as a liquid: 91% ee (HPLC
conditions: OZ-H column, hexane/i-PrOH = 90/10, 1 mL/min, A = 214 nm, tg (minor)
= 15.8 min, tg (major) = 11.9 min); [a]*’p = +155.9 (c = 1.03, CHCl;); "H NMR (400
MHz, CDCl;) & =8.01 (d, J=7.2 Hz, 2 H, Ar-H), 7.55-7.47 (m, 2 H, Ar-H), 7.47-7.40
(m, 3 H, Ar-H), 7.31-7.24 (m, 1 H, Ar-H), 7.24-7.17 (m, 1 H, Ar-H), 5.54 (t, J = 9.0
Hz, 1 H, OCH), 5.45 (s, 2 H, =CH,), 4.29 (dd, J, = 14.2 Hz, J, = 10.2 Hz, 1 H, one
proton in NCH,), 3.78 (dd, J, = 14.6 Hz, J, = 7.4 Hz, 1 H, one proton in NCH,); "*C
NMR (100 MHz, CDCls) & = 163.7, 145.7, 140.1, 131.5, 131.1, 130.1, 129.8, 128.4,
128.1, 127.4, 125.1, 122.8, 113.9, 79.7, 60.9; IR (neat, cm™): 1651, 1557, 1331, 1257,
1061, 1024; MS (70 eV, El)m/z (%): 330 M"(*'Br)+1, 2.50), 329 (M'(*'Br), 14.03),
328 (M(“Br)+1, 2.90), 327 (M"(”Br), 13.92), 117 (100); HRMS Calcd for
Ci7H1sNO”Br (M"): 327.0259, Found: 327.0263.

(20) (S)-5-(1-(4-Bromophenyl)vinyl)-2-phenyl-4,5-dihydrooxazole ((S)-3al) (Table
3) (Ihw-13-163)

Br

PPh,
(0]
o | Pz(dba)CHCl; @5 mol%) @)( o PPh
L10 (7.6 mol%) o HN
A /@r N
H Br Cs,COj3 (2 equiv), benzene N

AENH
),
0.5 mmol 2 equiv rt (0.5 h), then 90 °C (68 h) (S)-3al 0 Q
84% yield, 94% ee L10
1a 21 2% recovery (NMR)

The reaction of Pd,(dba);-CHCIl; (12.9 mg, 0.0125 mmol), L10 (30.7 mg, 0.0378
mmol), Cs,CO; (325.6 mg, 1.0 mmol), 1a (86.7 mg, 0.5 mmol), and 2| (98% purity,
289.1 mg, 1.0 mmol) in benzene (6.0 mL) afforded (S)-3al (137.7 mg, 84%) (eluent:
petroleum ether (b.p. 30-60 °C)/ethyl acetate = 15/1 to 10/1) as a solid: M.P. 88-89 °C
(petroleum ether/ethyl acetate); 94% ee (HPLC conditions: OZ-H column,
hexane/i-PrOH = 90/10, 1 mL/min, A = 214 nm, tg (minor) = 13.3 min, tg (major) =
10.8 min); [a]*’p = +159.9 (c = 1.03, CHCL;); 'H NMR (400 MHz, CDCl;) & =
8.03-7.97 (m, 2 H, Ar-H), 7.54-7.41 (m, 5 H, Ar-H), 7.28-7.21 (m, 2 H, Ar-H), 5.55 (t,
J=9.0Hz, 1 H, OCH), 5.45 (s, 2 H,=CH,), 4.28 (dd, J; = 14.8 Hz, J, = 10.4 Hz, 1 H,
one proton in NCH3), 3.77 (dd, J, = 14.4 Hz, J, = 7.6 Hz, 1 H, one proton in NCH);
BC NMR (100 MHz, CDCl3) & = 163.8, 145.8, 136.8, 131.7, 131.5, 128.4, 128.24,
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128.15, 127.5, 122.2, 113.5, 79.9, 60.8; IR (neat, cm™): 1650, 1491, 1447, 1364, 1329,
1264, 1073, 1062, 1023, 1004; MS (70 eV, EI)m/z (%): 330 (M'(*'Br)+1, 2.26), 329
M(*'Br), 11.30), 327 M ("Br)+1, 2.53), 327 (M'(”Br), 11.02), 117 (100); Anal.
Calcd for C7H14BrNO: C 62.21, H 4.30, N 4.27; Found: C 62.23, H 4.36, N 4.16.

(21) (S)-5-(1-(4’-Bromo-[1,1’-biphenyl]-4-yl)vinyl)-2-phenyl-4,5-dihydrooxazole
((S)-3am) (Table 3) (Ihw-14-198)

Br

&
o O I Pd,(dba)3*CHCI3 (2.5 mol%) Q ("0 PPh
Ph)LN/\/ . /‘/‘/ L10 (7.8 mol%) Ph_o @%N Q ’
H Br O Cs,CO;3 (2 equiv), benzene le/ = Nw
0'51:1'"0' 2 equiv rt (0.5 h), then 80 °C (30 h) (Sy3am 0‘ O
2m 86% yield, 93% ee L10

5% recovery (NMR)

The reaction of Pd,(dba);-CHCIl; (13.0 mg, 0.0125 mmol), L10 (31.6 mg, 0.0378
mmol), Cs,CO; (329.9 mg, 1.0 mmol), 1a (86.9 mg, 0.5 mmol), and 2m (358.4 mg,
1.0 mmol) in benzene (6.0 mL) afforded (S)-3am (175.0 mg, 86%) (eluent: petroleum
ether (b.p. 60-90 °C)/ethyl acetate = 15/1 to 5/1) as a solid: M.P. 121-122 °C
(petroleum ether/ethyl acetate); 93% ee (HPLC conditions: OZ-H column,
hexane/i-PrOH = 90/10, 1 mL/min, A =214 nm, tg (minor) = 6.9 min, tg (major) = 6.0
min); [0]*’p = +134.6 (¢ = 1.00, CHCL;); '"H NMR (400 MHz, CDCl;) 6 = 8.06-8.00
(m, 2 H, Ar-H), 7.59-7.41 (m, 11 H, Ar-H), 5.64 (t, J=9.0 Hz, 1 H, OCH), 5.52 (s, 1
H, one proton in =CH,), 5.46 (s, 1 H, one proton in =CH,), 4.33 (dd, J; = 15.0 Hz, J,
= 10.2 Hz, 1 H, one proton in NCH;), 3.83 (dd, J; = 14.4 Hz, J, = 8.0 Hz, 1 H, one
proton in NCH,); °C NMR (100 MHz, CDCl3) & = 163.9, 146.2, 139.6, 139.3, 137.2,
131.9, 131.5, 128.5, 128.4, 128.2, 127.6, 127.1, 121.8, 112.8, 80.0, 61.1; IR (neat,
cm™): 1650, 1484, 1331, 1260, 1078, 1063; MS (70 eV, EI)m/z (%): 406 (M (*'Br)+1,
4.47), 405 (M"(*'Br), 17.18), 404 (M'(Br)+1, 4.80), 403 (M'("Br), 16.82), 117
(100); Anal. Calcd for Cy3H sBrNO: C 68.33, H 4.49, N 3.46; Found: C 68.24, H 4.48,
N 3.37.

(22) (S)-5-(1-(4-Acetylphenyl)vinyl)-2-phenyl-4,5-dihydrooxazole ((S)-3an) (Table
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3) (Ihw-14-20)

PPh,
o
o | Pdy(dba)yCHCl; @5 mo%) @)( o PPh
L10 (7.6 mol%) 0 HN
Ph)J\H/\/ + A /©/ ?\ll/ /| NH
C

f B
Cs,CO3 (2 equiv), benzene
0.5 mmol 2 equiv rt (0.5 h), then 90 °C (69 h) (S)-3an C’QQ

75% yield, 88% ee
1 ' L1
a 2n 7% recovery (NMR) 0

The reaction of Pdy(dba);-CHCIl; (12.9 mg, 0.0125 mmol), L10 (30.9 mg, 0.0380
mmol), Cs,CO; (327.2 mg, 1.0 mmol), 1a (86.3 mg, 0.5 mmol), and 2n (98% purity,
253.2 mg, 1.0 mmol) in benzene (6.0 mL) afforded (S)-3an (108.3 mg, 75%) (eluent:
petroleum ether (b.p. 60-90 °C)/ethyl acetate = 10/1 to 5/1 to 3/1) as a solid: M.P.
107-110 °C (petroleum ether/ethyl acetate); 88% ee (HPLC conditions: OZ-H column,
hexane/i-PrOH = 70/30, 0.8 mL/min, A = 214 nm, tg (minor) = 17.2 min, tg (major) =
12.9 min); [a]*’p = +159.3 (c = 1.00, CHCL;); 'H NMR (400 MHz, CDCl;) & =
8.04-7.98 (m, 2 H, Ar-H), 7.95 (d, J = 8.4 Hz, 2 H, Ar-H), 7.55-7.41 (m, 5 H, Ar-H),
5.66-5.58 (m, 1 H, OCH), 5.56 (s, 1 H, one proton in =CHy), 5.54 (s, 1 H, one proton
in =CHy), 4.32 (dd, J; = 14.6 Hz, J, = 10.6 Hz, 1 H, one proton in NCH>), 3.79 (dd, J;
= 14.6 Hz, J, = 7.8 Hz, 1 H, one proton in NCH>), 2.61 (s, 3 H, CH3); °C NMR (100
MHz, CDCls) 6 = 197.5, 163.8, 146.0, 142.6, 136.5, 131.5, 128.7, 128.5, 128.2, 127.4,
126.8, 114.7, 79.8, 60.9, 26.6; IR (neat, cm™): 1673, 1644, 1602, 1336, 1262, 1062;
MS (70 eV, EI)m/z (%): 292 (M'+1, 6.60), 291 (M", 30.95), 117 (100); Anal. Calcd
for C19H7NO,: C 78.33, H 5.88, N 4.81; Found: C 78.16, H 5.76, N 4.66.

(23) (S)-5-(1-Phenylvinyl)-2-methyl-4,5-dihydrooxazole ((S)-3ja) (Scheme 5)
(Iwl-9-28)

PPh,
o Pdy(dba)*CHCls (2.5 mol%) PPh,
L10 (7.5 mol%
AN/\/ +  PhI ( )

)
No HIN
H Cs,COg3 (2 equiv), benzene N\M NH
0.5 mmol 2 ezquiv t (0.5 h), then 90 °C (96 h) ©3a L 7 7y
. .
L10

4 34% yield, 56% ee

The reaction of Pd,(dba);-CHCIl; (12.8 mg, 0.0125 mmol), L10 (30.7 mg, 0.0375
mmol), Cs,CO; (325.8 mg, 1.0 mmol), 1j (55.5 mg, 0.5 mmol), and 2a (204.3 mg, 1.0
mmol) in benzene (6.0 mL) afforded (S)-3ja (31.7 mg, 34%) (eluent: petroleum ether
(b.p. 60-90 °C)/ethyl acetate = 3/1) as a liquid: 56% ee (HPLC conditions: OZ-H
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column, hexane/i-PrOH = 98/2, 1.0 mL/min, A = 214 nm, tg (minor) = 14.7 min, tg
(major) = 12.7 min); [0]**p = +33.6 (c = 1.08, CHCl3); "H NMR (400 MHz, CDCl;) &
=7.42-7.28 (m, 5 H, Ar-H), 5.47-5.36 (m, 2 H, OCH and one proton in =CHy), 5.33 (s,
1 H, one proton in =CHy), 4.05 (dd, J; = 13.2 Hz, J, = 11.2 Hz, 1 H, one proton in
NCH,), 3.56 (dd, J; = 13.8 Hz, J, = 7.8 Hz, 1 H, one proton in NCH,), 2.05 (s, 3 H,
CH;); >C NMR (100 MHz, CDCL;) & = 164.8, 146.9, 138.0, 128.5, 128.0, 126.5,
112.2, 80.0, 60.7, 14.0; IR (neat, cm™): 2929, 2874, 2855, 1678, 1632, 1441, 1389,
1307, 1224; MS (70 eV, EI) m/z (%): 187 (M", 18.96), 55 (100); HRMS Calcd for
C12H;3NO (M"): 187.0997, Found: 187.0999.

(24) (S)-5-(1-Phenylvinyl)-2-propyl-4,5-dihydrooxazole ((S)-3ka) (Scheme 5)
(Iwl-9-29)

PPh, O
Pdj(dba)g*CHCl3 (2.5 mol%) pph2

o
PR ~ L10 (7.5 mol%)
+ Phl

N

H Cs,CO; (2 equiv), benzene ‘ NH

0.5 mmol 2equiv 1t (0.5 h), then 90 °C (72 h) ‘.
2a (S)-3ka

1k 39% vyield, 89% ee

The reaction of Pd,(dba);-CHCI; (12.9 mg, 0.0125 mmol), L10 (30.8 mg, 0.0375
mmol), Cs,CO; (325.7 mg, 1.0 mmol), 1k (69.7 mg, 0.5 mmol), and 2a (204.3 mg,
1.0 mmol) in benzene (6.0 mL) afforded (S)-3ka (42.0 mg, 39%) (eluent: petroleum
ether (b.p. 60-90 °C)/ethyl acetate = 8/1) as a liquid: 89% ee (HPLC conditions: OZ-H
column, hexane/i-PrOH = 70/30, 0.6 mL/min, A = 214 nm, tg (minor) = 7.2 min, tg
(major) = 6.7 min); [0]*’p = +65.7 (¢ = 0.93, CHCl;); '"H NMR (400 MHz, CDCls) § =
7.40-7.28 (m, 5 H, Ar-H), 5.47-5.35 (m, 2 H, OCH and one proton in =CH>), 5.33 (s,
1 H, one proton in =CHy), 4.06 (dd, J; = 14.2 Hz, J, = 10.6 Hz, 1 H, one proton in
NCH,), 3.57 (dd, J; = 14.0 Hz, J, = 8.0 Hz, 1 H, one proton in NCH,), 2.33 (t,J=7.6
Hz, 2 H, CH,), 1.78-1.64 (m, 2 H, CH,), 1.00 (t, J = 7.4 Hz, 3 H, CHs); *C NMR
(100 MHz, CDCl3) 6 = 167.8, 147.1, 138.0, 128.5, 128.0, 126.5, 112.1, 79.7, 60.6,
30.1, 19.4, 13.8; IR (neat, cm™): 2961, 2929, 2873, 1672, 1459, 1380, 1201, 1174; MS
(70 eV, EI) m/z (%): 215 (M, 8.25), 83 (100); HRMS Calcd for C;sH;7NO (M"):
215.1310, Found: 215.1305.

S25



(25) (S)-5-(1-Phenylvinyl)-2-isopropyl-4,5-dihydrooxazole ((S)-3la) (Scheme 5)
(Iwl1-9-33)

PPh;
o Pd,(dba)3*CHCl; (2.5 mol%) o PPh
L10 (7.5 mol%
YJ\N/\/ + phi ( ) /kfo Ph HN
H Cs,CO; (2 equiv), benzene N NH
2 equiv 0
0.5 mmol rt (0.5 h), then 90 °C (42 h
1 2a ©sn “zh (S)-3la O Q
40% yield, 95% ee L10

The reaction of Pd,(dba);-CHCI; (12.9 mg, 0.0125 mmol), L10 (30.7 mg, 0.0375
mmol), Cs,CO; (325.7 mg, 1.0 mmol), 11 (69.7 mg, 0.5 mmol), and 2a (204.2 mg, 1.0
mmol) in benzene (6.0 mL) afforded (S)-3la (43.0 mg, 40%) (eluent: petroleum ether
(b.p. 60-90 °C)/ethyl acetate = 9/1) as a liquid: 95% ee (HPLC conditions: OZ-H
column, hexane/i-PrOH = 98/2, 1.4 mL/min, A = 214 nm, tg (minor) = 5.6 min, tg
(major) = 4.9 min); [0]*’p = +80.9 (c = 1.01, CHCl;); "H NMR (400 MHz, CDCl3) § =
7.40-7.28 (m, 5 H, Ar-H), 5.46-5.35 (m, 2 H, OCH and one proton in =CHy), 5.33 (s,
1 H, one proton in =CHy), 4.06 (dd, J; = 13.8 Hz, J, = 10.6 Hz, 1 H, one proton in
NCH;), 3.56 (dd, J; = 14.0 Hz, J, = 7.6 Hz, 1 H, one proton in NCHy), 2.66 (hept, J =
6.9 Hz, 1 H, CH), 1.25 (d, J = 6.8 Hz, 6 H, CH3x2); °C NMR (100 MHz, CDCl3) § =
171.9, 147.2, 138.0, 128.5, 128.0, 126.5, 112.0, 79.6, 60.5, 28.2, 19.7, 19.6; IR (neat,
cm™): 2970, 2930, 2874, 1668, 1633, 1496, 1469, 1387, 1197, 1143, 1094, 1057; MS
(70 eV, EI)m/z (%): 215 (M, 15.90), 83 (100); HRMS Calcd for C14H;7NO (M"):
215.1310, Found: 215.1303.

(26) (S)-5-(1-Phenylvinyl)-2-(tert-butyl)-4,5-dihydrooxazole ((S)-3ma) (Scheme 5)
(yz-5-115)

PPh,
o Pd,(dba)s*CHCl3 (2.5 mol%) o PPh;
g /\/ L10 (7.6 mol%) Bu__o  Ph HN
Bu N + Phl c - \F
N $,CO3 (2 equiv), benzene Nﬂ NH

2equiv. (0.5 h), then 90 °C (108 h)
. ) S)-3ma
0.5 ol 2a ©) U Q

57% vyield, 92% ee
im y L10

Typical Procedure Il: After the Schlenk tube containing Cs,COs; (326.6 mg, 1.0
mmol) was dried for 3 minutes with a heating gun under vacuum and filled with argon,

Pd,(dba);-CHCl; (12.9 mg, 0.0125 mmol), (R,R)-ANDEN-Phenyl Trost ligand (L10)
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(30.8 mg, 0.0379 mmol), Im (75.2 mg, 0.49 mmol), 2a (205.0 mg, 1.0 mmol), and
benzene (6.0 mL) were added sequentially. The resulting mixture was stirred for 0.5 h
at rt and then transferred to oil bath preheated at 90 °C. When the reaction was
complete as monitored by TLC, the mixture was filtrated through a short pad of silica
gel with Et;O (25 mL) as eluent. After removal of the solvent under vacuum, the
residue was purified by flash chromatography on silica gel to afford (S)-3ma (64.2 mg,
57%) (eluent: petroleum ether (b.p. 60-90 °C)/ethyl acetate = 5/1) as a liquid: 92% ee
(HPLC conditions: AD-H column, hexane/i-PrOH = 100/1, 1.0 mL/min, A = 214 nm,
tg (minor) = 9.8 min, tg (major) = 11.8 min); [a]**p = +70.1 (c = 1.02, CHCL3); 'H
NMR (400 MHz, CDCls) 6 = 7.39-7.28 (m, 5 H, Ar-H), 5.44-5.36 (m, 2 H, OCH +
one proton in =CH,), 5.33 (s, 1 H, one proton in =CH3), 4.06 (dd, J; = 14.0 Hz, J, =
10.4 Hz, 1 H, one proton in NCH,), 3.57 (dd, J; = 14.2 Hz, J, = 7.8 Hz, 1 H, one
proton in NCH,), 1.28 (s, 9 H, 3 X CH3); *C NMR (100 MHz, CDCls) & = 174.0,
147.4, 138.0, 128.5, 128.0, 126.5, 111.9, 79.7, 60.6, 33.3, 27.7; IR (neat, cm™): 2971,
1661, 1480, 1394, 1265, 1131; MS (70 eV, EI) m/z (%): 229 (M", 38.43), 97 (100);
HRMS Calcd for C;sHjoNO (M"): 229.1467, Found: 229.1472.

The following compounds (S)-3a0 to (S)-3aq were prepared according to this

Typical Procedure I1.

(27)  (S)-5-(1-(4-Aminophenyl)vinyl)-2-phenyl-4,5-dihydrooxazole  ((S)-3a0))
(Table 3) (yz-5-103)

NFz - pph,
o Pd,(dba)3*CHCI3 (2.5 mol%) o PPh,
)k /\/ L10 (7.5 mol%) Ph o HN
+
Ph N Cs,COs3 (2 equiv), benzene \W NH

H

rt (0.5 h), then 90 °C (52 h) N
0.5 mmol NH; s (S)-3a0 U O

1a 2 ezqouiv 81% yield, 85% ee L10

The reaction of Pd,(dba);-CHCI; (13.0 mg, 0.0126 mmol), L10 (30.6 mg, 0.0376
mmol), Cs,CO3 (324.8 mg, 1.0 mmol), 1la (86.8 mg, 0.5 mmol), and 20 (218.5 mg,
1.0 mmol) in benzene (6.0 mL) afforded (S)-3a0 (107.2 mg, 81%) (eluent: petroleum

ether (b.p. 60-90 °C)/ethyl acetate = 2/1) as a liquid: 85% ee (HPLC conditions: AS-H
527



column, hexane/i-PrOH = 90/10, 1.0 mL/min, A = 214 nm, tg (minor) = 22.0 min, tg
(major) = 17.0 min); [a]*'p = +173.3 (c = 1.03, CHCl3); 'H NMR (400 MHz, CDCls)
0 =28.02 (d,J =72 Hz, 2 H, Ar-H), 7.53-7.47 (m, 1 H, Ar-H), 7.47-7.40 (m, 2 H,
Ar-H), 7.19 (d, J = 8.8 Hz, 2 H, Ar-H), 6.66 (d, J = 8.4 Hz, 2 H, Ar-H), 5.61-5.53 (m,
1 H, OCH), 5.34 (s, 1 H, one proton in =CHy), 5.27 (s, 1 H, one proton in =CHy), 4.29
(dd, J; = 14.6 Hz, J, = 10.2 Hz, 1 H, one proton in NCH,), 3.84-3.66 (m, 3 H, NH; +
one proton in NCH,); °C NMR (100 MHz, CDCl3) & = 163.8, 146.4, 146.2, 131.3,
128.4, 128.2, 127.9, 127.7, 127.4, 114.9, 109.4, 80.1, 61.2; IR (neat, cm™"): 3332,
3204, 1644, 1606, 1516, 1370, 1334, 1259, 1177, 1083, 1064, 1024; MS (70 eV, EI)
m/z (%): 264 (M", 28.02), 117 (100); HRMS Calcd for C;7H;sN,O (M"): 264.1263,
Found: 264.1265.

(28) (S)-5-(1-(4-(Methoxycarbonyl)phenyl)vinyl)-2-phenyl-4,5-dihydrooxazole
(Table 3) ((S)-3ap)) (yz-5-108)

COOMe PPh,
o Pd,(dba)3*CHCI3 (2.5 mol%) o PPh,
)k /\/ L10 (7.5 mol%) Ph o HN
+
Ph ” Cs,CO3 (2 equiv), benzene ?\l‘/ NH
rt (0.5 h), then 90 °C (108 h
0.5 mmol COQMe ( ), then ( ) (S)-3ap U Q
1a 2 equiv 85% vyield, 94% ee L10

2p

The reaction of Pd,(dba);-CHCI; (13.1 mg, 0.0127 mmol), L10 (30.6 mg, 0.0376
mmol), Cs,CO3 (326.5 mg, 1.0 mmol), 1a (86.9 mg, 0.5 mmol), and 2p (261.3 mg,
1.0 mmol) in benzene (6.0 mL) afforded (S)-3ap (130.3 mg, 85%) (eluent: petroleum
ether (b.p. 60-90 °C)/ethyl acetate = 3/1) as a solid: M.P. 81.7-82.6 °C (petroleum
ether/ethyl acetate); 94% ee (HPLC conditions: OJ-H column, hexane/i-PrOH = 95/5,
1.0 mL/min, A = 214 nm, tg (minor) = 49.0 min, tg (major) = 53.9 min); [a]*'p =
+164.4 (c = 1.00, CHCl3); "H NMR (400 MHz, CDCl;) & = 8.05-7.98 (m, 4 H, Ar-H),
7.55-7.49 (m, 1 H, Ar-H), 7.48-7.41 (m, 4 H, Ar-H), 5.66-5.59 (m, 1 H, OCH), 5.56 (s,
1 H, one proton in =CH3), 5.53 (s, 1 H, one proton in =CH,), 4.31 (dd, J;, = 14.6 Hz,
J, =10.2 Hz, 1 H, one proton in NCH,), 3.92 (s, 3 H, OCHs), 3.79 (dd, J; = 14.8 Hz,
J,=7.6 Hz, 1 H, one proton in NCH,); ?C NMR (100 MHz, CDCl3) & = 166.6, 163.7,

146.0, 142.3, 131.5, 129.8, 129.6, 128.4, 128.1, 127.4, 126.5, 114.4, 79.7, 60.8, 52.1;
s28



IR (neat, cm™): 1712, 1642, 1606, 1434, 1334, 1262, 1189, 1114, 1061; MS (70 eV, EI)
m/z (%): 307 (M, 21.13), 117 (100); Anal. Calcd for CoH;7NO;: C 74.25, H 5.58, N
4.56; Found: C 74.26, H 5.50, N 4.43.

(29)  (S)-5-(1-(4-(Formyl)phenyl)vinyl)-2-phenyl-4,5-dihydrooxazole  ((S)-3aq)
(Table 3) (yz-5-111)

CHO PPh;
Pd,(dba)3*CHCl5 (2.5 mol%%)

(0]
L10 (7.5 mol%) Ph o HN

Cs,COs3 (2 equiv), benzene N

1t (0.5 h), then 90 °C (108 h)

1a 2 ;guiv 80% yield, 92% ee L10

The reaction of Pd,(dba);-CHCl; (13.0 mg, 0.0126 mmol), L10 (30.6 mg, 0.0376

mmol), Cs,CO3 (325.9 mg, 1.0 mmol), 1la (86.7 mg, 0.5 mmol), and 2q (232.2 mg,
1.0 mmol) in benzene (6.0 mL) afforded (S)-3aq (110.5 mg, 80%) (eluent: petroleum
ether (b.p. 60-90 °C)/ethyl acetate = 3/1) as a solid: M.P. 86.0-87.5 °C (petroleum
ether/ethyl acetate); 92% ee (HPLC conditions: AS-H column, hexane/i-PrOH = 95/5,
1.0 mL/min, A = 214 nm, tg (minor) = 38.8 min, tg (major) = 27.6 min); [(1]231) =
+153.3 (¢ = 1.01, CHCl;); '"H NMR (400 MHz, CDCl3) § = 10.02 (s, 1 H, CHO), 8.00
(d, J=8.0 Hz, 2 H, Ar-H), 7.88 (d, J = 7.6 Hz, 2 H, Ar-H), 7.59-7.49 (m, 3 H, Ar-H),
7.48-7.41 (m, 2 H, Ar-H), 5.67-5.55 (m, 3 H, =CH, + OCH), 4.33 (dd, J; = 14.8 Hz,
J, =10.0 Hz, 1 H, one proton in NCH>), 3.81 (dd, J; = 14.8 Hz, J, = 8.0 Hz, 1 H, one
proton in NCH,); *C NMR (100 MHz, CDCl3) & = 191.6, 163.7, 145.9, 143.9, 135.7,
131.5, 129.9, 128.4, 128.1, 127.3, 127.1, 115.3, 79.7, 60.8; IR (neat, cm™"): 1699,
1649, 1601, 1332, 1262, 1174, 1080,1062; MS (70 eV, EI) m/z (%): 277 (M", 19.81),
117 (100); Anal. Calcd for CisHsNO,: C 77.96, H 5.45, N 5.05; Found: C 77.69, H
5.30, N 4.89.

Synthetic Applications:
(1)  (S)-N-(2-Hydroxy-3-(4-methoxyphenyl)but-3-en-1-yl)benzamide  ((S)-4a)
(Scheme 6) (Ihw-15-26)"!
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OMe

OMe
1) 1 N HCI, THF/MeOH
Ph o rt, 12 h
le/ 2) NaHCOg, rt, 3 h BzHN Y
OH
(S)-3ag, 92% ee (S)-4a

94% vyield, 91% ee

An aqueous solution of 1 N HCI (6 mL, 6.0 mmol) was added to a solution of
oxazoline (S)-3ag (84.3 mg, 0.30 mmol) in THF (10 mL) and MeOH (10 mL) with
stirring at room temperature and the resulting mixture was stirred for 12 h. A sat.
aqueous solution of NaHCO; (25 mL) was added, and stirring was allowed to
continue at room temperature for 3 h. Water (30 mL) was added and the resulting
mixture was extracted with EtOAc ( 40 mL X3 ), washed with brine (40 mL), dried
with MgSO,, and evaporated in vacuo. Purification via silica gel chromatography
afforded amino alcohol (S)-4a (84.3 mg, 94%) (eluent: petroleum ether (b.p. 60-90
°C)/ethyl acetate = 2/1 to 1/1) as a solid: M.P. 127.8-128.2 °C (petroleum ether/ethyl
acetate); 91% ee (HPLC conditions: OD-H column, hexane/i-PrOH = 80/20, 1.0
mL/min, A = 214 nm, tg (minor) = 11.2 min, tg (major) = 16.0 min); [a]*’p = +9.5 (c =
0.99, CHCls); '"H NMR (400 MHz, CDCl3) & = 7.75-7.69 (m, 2 H, Ar-H), 7.52-7.46
(m, 1 H, Ar-H), 7.44-7.37 (m, 2 H, Ar-H), 7.34 (d, J = 8.4 Hz, 2 H, Ar-H), 6.87 (d, J =
8.8 Hz, 2 H, Ar-H), 6.69-6.59 (m, 1 H, NH), 5.43 (s, 1 H, one proton in =CH,), 5.35 (s,
1 H, one proton in =CHy), 4.91-4.84 (m, 1 H, OCH), 3.84-3.75 (m, 4 H, one proton in
NCH, and OCHj3), 3.73 (brs, 1 H, OH), 3.35-3.26 (m, 1 H, one proton in NCH,); "*C
NMR (100 MHz, CDCls) & = 168.8, 159.4, 148.2, 134.0, 131.7, 131.6, 128.6, 127.7,
126.9, 114.0, 112.4, 72.9, 55.3, 45.6; IR (neat, cm™): 3308, 1630, 1604, 1537, 1511,
1322, 1244, 1185, 1110, 1061, 1027; MS (70 eV, EI)m/z (%): 298 (M'+1, 0.83), 297
(M", 4.03), 105 (100); Anal. Calcd for C;sH;oNOs: C 72.71, H 6.44, N 4.71; Found: C
72.55, H 6.40, N 4.79.

(2)  (S)-N-(3-(4-Bromophenyl)-2-hydroxybut-3-en-1-yl)benzamide ~ ((S)-4b)
(Scheme 6) (Ihw-15-40)"!
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Br

Br
1) 1 N HCI, THF/MeOH
Ph o rt, 12 h _
\r\ljl/ 2) NaHCOg, rt, 3 h BzHN ;
OH
(S)-3al, 92% ee (S)-4b

94% vyield, 94% ee

An aqueous solution of 1 N HCI (6 mL, 6.0 mmol) was added to a solution of
oxazoline (S)-3al (97.7 mg, 0.30 mmol) in THF (10 mL) and MeOH (10 mL) with
stirring at room temperature and the resulting mixture was stirred for 12 h. A sat.
aqueous solution of NaHCO; (25 mL) was added, and stirring was allowed to
continue at room temperature for 3 h. Water (30 mL) was added in the reaction
mixture and the resulting mixture was extracted with EtOAc ( 40 mL X3 ), washed
with brine (40 mL), dried with MgSO4 and evaporated in vacuo. Purification via
silica gel chromatography afforded amino alcohol (S)-4b (96.4 mg, 94%) (eluent:
petroleum ether (b.p. 60-90 °C)/ethyl acetate = 2/1 to 3/2) as a solid: M.P. 124.3-124.9
°C (petroleum ether/ethyl acetate); 94% ee (HPLC conditions: OD-H column,
hexane/i-PrOH = 80/20, 1.0 mL/min, A = 214 nm, tg (minor) = 12.0 min, tg (major) =
14.7 min); [0]*’p = +15.3 (c = 1.01, CHCl3); "H NMR (400 MHz, CDCl5) & = 7.70 (d,
J=17.6 Hz, 2 H, Ar-H), 7.54-7.35 (m, 5 H, Ar-H), 7.25 (d, J = 8.4 Hz, 2 H, Ar-H),
6.74-6.65 (m, 1 H, NH), 5.52 (s, 1 H, one proton in =CH,), 5.40 (s, 1 H, one proton in
=CH,), 4.87-4.79 (m, 1 H, OCH), 3.99 (d, J = 4.0 Hz, 1 H, OH), 3.77-3.67 (m, 1 H,
one proton in NCH,), 3.35-3.23 (m, 1 H, one proton in NCH,); >C NMR (100 MHz,
CDCl) 6 =168.9, 147.9, 138.1, 133.7, 131.8, 131.7, 128.6, 128.3, 126.9, 122.0, 114.5,
72.8, 45.6; IR (neat, cm™): 3355, 1614, 1533, 1487, 1319, 1080, 1006; MS (70 eV, EI)
m/z (%): 348 (M'(*'Br)+1, 0.35), 347 (M'(*'Br), 1.32), 346 (M ("Br)+1, 0.28), 345
(M"("Br), 1.32), 105 (100); Anal. Calcd for C7H;¢BrNO,: C 58.98, H 4.66, N 4.05;
Found: C 59.06, H 4.73, N 3.90.

(3) (S)-5-(1-(4-(5-Chloro-1H-indol-1-yl)phenyl)vinyl)-2-phenyl-4,5-dihydro-
oxazole ((S)-5) (Scheme 6) (Iwl-9-61)
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Cl

Br
Cul (50 mol%) p
Ph_o Cl Et,NH (1 equiv) N
e . N .

N N K3PO, (2 equiv

N KsPO, ( Oq ) Ph\7/O

. dioxane, 120 °C, 96 h |
(S)-3al, 93% ee 4.0 equiv N

(S)-5

76% yield, 91% ee

After the screw-capped reaction tube containing KzPO4 (170.0 mg, 0.80 mmol)
was dried for 3 minutes with a heating gun under vacuum and filled with argon, Cul
(38.1 mg, 0.20 mmol), (S)-3al (130.9 mg, 0.40 mmol), and 5-chloro-1H-indole (242.7
mg, 1.6 mmol) were added sequentially. After replacing air with argon for three times
under vacuum, diethylamine (42.0 uL, d = 0.70 g/mL, 29.4 mg, 0.40 mmol) and
dioxane (1.0 mL) were then added. The resulting mixture was stirred for 96 h in the
oil bath of 120 °C. When the reaction was complete as monitored by TLC, the mixture
was passed through a short pad of silica gel with a mixed solvent (EtOAc/CH,Cl, =
1/1, 50 mL) as eluent. After removal of the solvent under vacuum, the residue was
purified by flash chromatography on silica gel to afford (S)-5 (121.8 mg, 76%) (eluent:
petroleum ether (b.p. 60-90 °C)/ethyl acetate = 10/1 to CH,Cl,/ethyl acetate = 1000/1)
as a solid: M.P. 192-193 °C (ethyl acetate); 91% ee (HPLC conditions: IE-3 column,
hexane/i-PrOH/DEA = 90/10/0.1%, 0.7 mL/min, A = 254 nm, tg (minor) = 21.9 min,
tg (major) = 19.5 min); [0]’’p = +135.3 (c = 1.10, CHCl3); '"H NMR (400 MHz,
CDCl3) 6=8.03 (d,J=7.6 Hz, 2 H, Ar-H), 7.64 (d, J= 1.6 Hz, 1 H, Ar-H), 7.58-7.40
(m, 8 H, Ar-H), 7.34 (d, J=3.2 Hz, 1 H, Ar-H), 7.17 (dd, J; =9.2 Hz, J, = 1.2 Hz, 1
H, Ar-H), 6.62 (d, J=3.2 Hz, 1 H, Ar-H), 5.64 (t, J =9.0 Hz, 1 H, OCH), 5.53 (s, 1 H,
one proton in =CHy), 5.50 (s, 1 H, one proton in =CH), 4.35 (dd, J; = 14.6 Hz, J, =
10.2 Hz, 1 H, one proton in NCH,), 3.87 (dd, J; = 14.8 Hz, J, = 8.0 Hz, 1 H, one
proton in NCH,); °C NMR (100 MHz, CDCl3) & = 163.9, 145.9, 139.1, 136.4, 134.1,
131.5, 130.4, 129.0, 128.5, 128.2, 128.0, 127.5, 126.1, 124.2, 122.7, 120.5, 113.6,
111.5, 103.4, 80.1, 61.0; IR (neat, cm™): 2932, 2865, 1652, 1607, 1523, 1459, 1366,
1333, 1262, 1084, 1064, 1025; MS (70 eV, El)m/z (%): 401 (M"C'CI)+1, 4.55), 400
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MC'Cl), 18.59), 399 (M'(*°CI)+1, 16.23), 398 (M(°Cl), 49.48), 117 (100); Anal.
Calcd for C,5H19CIN,O: C 75.28, H 4.80, N 7.02; Found: C 75.22, H 4.92, N 6.83.

(4)  (R)-(4-Bromophenyl)(4,5-dihydro-2-phenyl-5-oxazolyl)methanone,  ((R)-6)
(Scheme 6) (Iwl-9-40)™!

Br Br

1) O3 (1 atm), CH,Cl,
W/O -78 °C, 2 min m/O
N 2) PPh3 (1.5 equiv) N
rt, 5h

O

(R)-6
(S)-3al, 93% ee

81% yield, 92% ee

To a dried Schlenk tube were added (S)-3al (98.5 mg, 0.3 mmol) and CH,Cl,
(6.0 mL). The resulting solution was cooled with a dry ice/acetone bath (-78 °C). A
stream of ozone was passed through the solution until the resulting solution became
blue (2 min). The resulting mixture was quenched with the addition of PPh; (118.1 mg,
0.45 mmol). After warming to room temperature with stirring for 5 h, the resulting
mixture was trasferred to a round bottom flask with CH,Cl, (10 mL) and evaporated.
The residue was purified by flash chromatography on silica gel to afford (R)-6 (80.0
mg, 81%) (eluent: petroleum ether (b.p. 60-90 °C)/ethyl acetate = 10/1) as a solid:
M.P. 125-127 °C (ethyl acetate); 92% ee (HPLC conditions: OJ column,

hexane/i-PrOH = 70/30, 1.0 mL/min, A = 214 nm, tg (minor) = 18.1 min, tg (major)
26.8 min); [o]**p = +59.6 (c = 1.05, CHCLy); 'H NMR (400 MHz, CDCl;) & =
8.01-7.92 (m, 2 H, Ar-H), 7.88 (d, J = 8.4 Hz, 2 H, Ar-H), 7.67 (d, J = 8.8 Hz, 2 H,
Ar-H), 7.50 (t, J = 7.4 Hz, 1 H, Ar-H), 7.42 (d, J = 7.4 Hz, 2 H, Ar-H), 5.77 (dd, J, =
11.2 Hz, J, = 7.6 Hz, 1 H, OCH), 4.43 (dd, J; = 15.0 Hz, J, = 11.0 Hz, 1 H, one
proton in NCH,), 4.32 (dd, J; = 15.2 Hz, J, = 7.6 Hz, 1 H, one proton in NCH,); Bc
NMR (100 MHz, CDCls) & = 194.2, 163.8, 132.9, 132.2, 131.7, 130.3, 129.3, 128.4,
128.3, 126.9, 79.6, 58.2; IR (neat, cm™): 2962, 2924, 1694, 1651, 1586, 1261, 1084,
1021; MS (70 eV, ED)m/z (%): 329 (M"(*'Br)-2, 40.23), 327 (M"("’Br)-2, 40.03), 144
(100); Anal. Calcd for C;sH2BrNO,: C 58.20, H 3.66, N 4.24; Found: C 58.33, H
3.90, N 4.30.
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Md: 1 Acg Methodt Zg 1001
Injection# 19 Dete Processed 2016'1/5 16:4349 CST
Injection \dume: A0u Cramd MNare: 2488 (hA
RnTime B000Mntes Crermdl Desc: \2489 ChA 230rm
Cdurm Type: Sanple Set Nare
Ph
o]
\ﬁ
?_m-: Me N
] (S)-3ba g
5 18
< -
»
050 ©
w
«
o
o™
0007 .3 L3 r3
000 20 4m  &m &0 w0 120 "0 ®m  18m 2o 2w 2400
S
RT | A= Hegt | %
: % Area .
(mir) | (Biltsec) @ | Hegt
1116188 | BEB4E | 643 | T8I | BE
2|03 | NI | 35| w\2P| AN
Repot Method Indhid & Repart ASC Prirtect 2016/VE
Page: 1 (3tift 1) 65308 PRC




R T L

Prcttme  dalstray Gbreere?
by User A e B HPLC System
SAMPLE INFORMATION
Sarple Name: zy-H04G-h 551214 Aoryined By: Breszze
Sarvple Type: ) Dete Actirect 201815 153027 CST
Ma: 1 Ao Method 2g1001
Irjection# 7 Dite Processert 201615 16:48:25 CST
Irjection \Vidure: 2A00d Cramd Namer 2488 ChA
Run Time: 6000 Mrutes Crerme Desc: VAP489 ChA Z30rm
Colurm Typer Sarrgle Sgt Nare
1004 I
| : |
Ph S
0 g |
\
me N ‘
1 rac-3ba |
060+ |
2 | ;
040 !
02 |
U.ml nJ T &3 }
| S — . ———
000 200 400 600 800 10.00 1200 14.00 16.00 1800 2000 zm 24m
o
RT | Aea Hegt | %
) | @0 | PP @ |regt
1] 16727 | 0605GE0 | 4953 | 10067 | SREE
2| 007 | 3118646 | S047| TI4AC| 44H
Repat Method Indhiduel Repart ASC Frirted 2M6'V/E
Page: 1 (JLit 1) 65245 PRC

S42
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PPM
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LN B B B B S B B B B e |

LN O B S B S A B |

[

3

4

LI B N B I S o

Ph
5

(S)-3ca

cdcl3

4

100.526031 MHz

399.749542 MHz

6

NA
Solvent

LIS I S B S B S S

Ihw-13-172-H
Jan 32016

F1
F2

T T T T T

LI B B N B B B N N I B N B B B



0L5°Le

010'L9

08992
000°24 9_
0ze'LL _/_

FPPE'6L

ooreLL —
ov8'bzl
096'9zZ} \
290824 \
2v18eL — N
009'82} 7
Lzrezs
SI6'2€L
96L'Lbl
£88°9b1

GL6'e9L

100.527557 MHz
399.749146 MHz

1000

Solvent = cdcl3

lhw-13-172-C
Jan 32016
NA

F1

F2

Ph

e

(S)-3ca

I\

N

s44

T
150




HEREAE sl C Rt .
Project Narrex defatts for copy 5 HBP(l}ZeeSzrﬁ ea
Reparted by User Breeze user (Breeze)

SAMPLE INFORMATION

Sarple Name: Ihw13172azhe661214 Accpired By Bresze

Sarpe Type: #0 Dete Acquirect 201616 11:2052 CST
Ma: 1 Acg Nethod g%

Irjection# 5 Cete Processed 2ANE6 172540 CST
Irjection Vidurre: 2500d - Cramd Name 2489 ChA
RinTime S00Mntes Crerd Desc.: 2489 ChA 230rm
Cdurm Type Sange Set hare

o . —

0.70 . MS\Q/ Ph
b\
080 N
0501 (S)-3ca
2 040
0%
020+
] o
o0 3
1 @
oo’ A\ S
w s we  wo Cmw “2o | ww "m0
b
RT | Aea gt | %
. % Area 3
(mir) | (Flisec) @ | HEgt
1| 426 | 216577312 | 97.81| 78153 | B
2| 1938 48341 219| 13823, 17T

Fepat Method Indhidlel Repart ASC Prirtect 2016/1€
Page: 1 (Jtit 1) : T2BI5PRC
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eHEREAT B AT .
Project Name: defatts for oopy /"Breeze‘ 2
Reparted by User: Breeze User (Breeze) aHPLCS\'nem

SAMPLE INFORMATION

Sape Nare: zy-HE@-hEs 51214 Acoyired By Breere
Sanple Type: # Dete Accpirect 2016516 1221:24CST
M 1 ‘Acg Method g%
Irjection# g Dete Processed 2ANE16 172552 CST
Irjection Vidurre: 2004 - Chamd Nare V2489 A
Run Time: 50Mrnues Cramd Desc.: V2489 ChA Z30rm
Colurm Type Sarrple Set Name
180
] Me
140 Ph
C)\/% &
\ -]
120 N ©
rac-3ca
1001
=
< a0
060
040
02
| LR NN R AL LR R I R | L L LI LI LI B R L I L ) . J
0oo 200 400 600 800 1000 1200 1400 16,00 1800 2000 2m 2400
e
RT | Aea Hegt | %
% Area :
(mir) | (Fitsec) @ | Hegt
1114182 | 643420 | 5024 | 1658968 | BX
2| 18807 | 450098140 | 4976 | 1M1M% | 407
Repart Methodt Inchidiel Repat ASC Printedt 2016'1/€
Page: 1 (it 1) T2BOPRC
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L8E'SS
9.6'09

089'9L
000°2L

02ZeLL
6766 —

Z9ETLL
evLELL—

aLL'0gL
LyS'o7L
£90°'821 ——
20982, ————
loe6zL —

60L29L ——
GE9E9L —

1000

Solvent = cdcl3
100.527557 MHz

399.749146 MHz

Ihw-13-177-C
Jan 72016
NA =

F1 =

F2 =

Ph
%

(S5)-3da

S48

T
200




1hw-13-177-pc-2-80-20-1-214

SO (] 2016-01-15, 15:24:28 HfE): 2016-01-15, 17:19:40
P d: \zhuguang jiong), 1hw\ 20160115\ 1 hw-13-177-pc-2-80-
20-1-214. . org '
A A
700, %% P (1hw-13-177-pc-2-80-20-1-214. . org)
T T 1
650
00|
e s Ph
500 1%
450 N
?400 (5)-3da -
éasu 8
2300 I
250 ']
200] r|
150| i
100 n
- A g
DI_. — 1 K —_
0 1 2 3 4 5 6 7 8 2 1 12 13 14 15 18 17
B[] (min)
ST RE
357 L =4 £r Ba B i) 321 IR it
1 8. 655 297314, 844 4836326. 000 96. 9540
2 12,705 5774. 260 151940. 859 3. 0460
Bit 303089. 104 4988266. 859 100. 0000
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zy—1-71-pc—-2-80-20-1-214

?E%H’Hﬁlz 2016-01-15, 14:22:16 ABflE]: 2016-01-15, 17:18:42
Eﬁ]‘iﬂi‘f:{’*:d:\zhusuansjiong\lhw\ZOlGOl15\zy—1—?1—pc—2—80—20—l—
.. OTE

LRAEET

i (zy-1-71-pc-2-B0-20-1-214. . org)

—12.607

52 T ] ir\ SN

o 1 2 3 4 °'5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

B ] (min)
ST RE
) L 22 LR B 18] L 3 W T AR Hht
1 8. 600 154558. 594 2484280. 250 50. 1006
2 12, 607. 94957, 328 2474304. 750 49. 8994
it 249515. 922 4958585. 000 100. 0000

S50
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SHERE Y CATRRE .
P e Wmum /a'-'BreezeQ
Reported by User: Breeze Leer (Breees) HPLC System

SAMPLE [INFORMATION

Sanrple MNare Ihw13-150-a-h 9661214 Acauired By: Breeze
Sarple Type A DCete Accpiredt 251224 15321 CST
Vid: 1 ‘Aog Methodt z5%
Injection# 50 Cate Processed 2151224 17.0820 CST
Injection \durre: 2500u . Chamd Namer WB488 hA
RnTime 00Mrutes Crarrd Oesc.: V2485 A 230rm
Colunm Type: Sanpe S&t Nare
1m0 FE B
1504
F ' .
1401 Ph
OY%
\
1201 N _
100] (S)-3ea
2
080
080
040
m
0201 >
o
00 Y T 9/\_ -3
w 2w 4w em | am " a0 20 )
e
RT | Aea Heagt | %
" % Area .
(mir) | (Ritsec) (@ | Hegt
1) 10978 | 36400632 | 96580 | 173064 | 640
2| 12918 | 154668 42| B65| 319
Repat Method: Inchickel Repart ASC Prirted 201511224
Page: 1 (3tit 1) : 7217 PRC
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“HEREASE AU AT

Prject Nere efats o opy 5Breeze'2
Reported by User: Breeze user (Breeze) HPLC System
- SAMPLE INFORMATION

Sorvple Nare: 21 BhB51214 Acqyired By: Breeze
Sarple Type FH Cete Acqyirect 2151224 144808 CST
Injection# 48 Cate Processed 20151224 17.07:59 CST
Irjecion i 200U Cramel Nare 2480 O\
Run Time: 6000 Mrutes - Cramd Desc: 489 (hA 20m
Cdurm Type: Sarrle Set Nare:

f e

] F 5T

@\(0 Ph N
rac-3ea
0.3
2

020
010
o o k )\

L L e e e e e e e e e e e o — . :

0m 200 40 600 a0 1000

Higt | %
iy | s | AR

-

10958 | 10887170 | 50.01 | 525007

12845 | 10993716 | 4090 | 470228

1800 MO 2O M0 H®

Repat Method: Inciicl el Repart ASC

Page: 1 (Jtit 1)

S55

Printed 201512/
172248 PRC




00070

8
399.749542 MHz

100.526031 MHz

Solvent = cdcl3

Ihw-13-151-H
Dec 12 2015

NA
F1
F2

[}

5.02

|

N

(8)-3fa

8
- §
g
—
o
(=5~}
=
= -a:]
-
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8208 =
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680°921L

PES'OTL

LPL'BZL —
LE9'BTL
8ZL'8ZL
09621

S65°LEL
€6LLEL

SeoorL

VW

0s6'zal

256

100.527557 MHz
399.749146 MHz

Solvent = cdcl3

lhw-13-151-C
Dec 12 2015
NA

F1

F2

Ci

(S)-3fa

S57
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200




HEREAE U AT

Breeze 2

S58

Project N defalts fr oopy 5 bree
Reparted by User Bresze (ser (Breeze) ' r3iem
SAMPLE |INFORMATION
SarpleNre IW13-151GHIOD--1214 Acquired By Breee
Sarple Typer 0 Dete Acqyired 201512122 185408 CST
Vid: 1 Acq Method 21001
Irjection# 4 Dete Processedt 201512123 16:46.01 CST
Irjection Veume: 50U Crard Nare VG480 CrA
RnTire 60.00 Mrutes Crermdl Desc: V2489 A Z30rm
Colurm Type: Sarrge Sgt Nare:
1.80+
Ci P
et \©Yi7‘<1
\
140H N
(S)-3fa
1204
1.00+
2
080
DA+
0.40
-"' 2
020 3
i b
0,00 ] VAN T
am.' ' 50]‘ I 1000 15',-:0' IBJI.G)I 2500 I I:ﬂl.w ﬁlw
5%
RT | Aea HeEgt | %
. %Aea .
(mir) | (hsec) @ | Hegt
1| zem | 7Eoies | w®| 18ew| w7
2| zem| weoae| am| swx| azm
Report Mot Inchickel Repart ASC Prirtedt 20151202
Page: 1 (3tit 1) 165024 PFRC




Prgect Name: defaits for ooy
Repatedty Uber  Bresze wser (reeze)

5 Breeze 2

HPLC System

SAMPLE

INFORMATION

Sale Nae: 2y 168GH 10011214

Sanple Type: eS|
i 1
Injection# 2
Irjection Vbure: 25004

RunTime: B000Mnutes

Breeze

Dete Acquiredt M2 174654 CST

21001

Dete Processad 20151223 164545 CST
Cramd Nare: W\2488 ChA

Cramd Desc: V2488 ChA 230rm
Sanple Set Nare:

AU

Ph

rac-3fa

26.747

120 14

RT HArea %
(i) | (Aifsec) Haght
1] 23312 | 51322481 512
2| B747 | 50558400 .88

L B N B S I B B B B S L e e T
1800 2000 20 2400 2600 280 A0

Report Method Irchickel Report ASC
Page: 1 (ki 1)

Printed 201511222
18451 FRC




0000~

cdcl3
\
N
(S)-3ga

4
399.749542 MHz

100.526031 MHz

lhw-14-188-H
Jul 18 2016

NA
Solvent
F1 =
F2 =

B

LEE'L o
18871 l w—

PPM

0

LI B A B A A N N S B B B B |

T 177

T

T
2

LN B I B B B B B B |

| I
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LN S B N B S I B B B Y I N B B B N N (R O B B B N

1 .0?
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R | N
851 —

£98°L ——— o
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08992
000'2L 9—
LIELL _/_"

plE08

266 TV —
ooL'gzL
ors'9zL

vrL '8zl
am‘sulz

PPM

0

100

88962 —

g8l —
Log'LEL

yroovi

LeQ'egl

100.527557 MHz
\
N
(S)-3ga

399.749146 MHz

= 1000

Ilhw-14-188-C
Br-

Jul 18 2016

NA
Solvent = cdcl3

F1
F2

S61

150

200




lhw-14-188

BRI 2016-07-12,9:11:19 R 2016-07-12,9:12:10
HEPE o F - \s1 £\ luohongwen'\2016-07-12Y 1 hw-14-
188\H7 12\ Lhw-14-188-0z-h-90+10-0. 7-214. org

SHG M A
0Z-H  95:5
2l4nm 0. Tml/min

850 _ fai8P (1hw-14-188-02-h-90+10-0. 7-214. org)
600
550
500/ Br
450, \O\(%‘
400 1:5
2 350 (S)-3ga 5
L 300 ~
250 0
200 i
150 I
550 }\
50 §
UL B _ I A _— |
1] 1 2 3 4 5 6 7 8 9 10 11 12 13 14
B (] (min)
SITERE
5 L2 £R B e ) W G B TR B £33
1 7. 287 287831. 219 2504232, 500 95,2328
2 8. 798 11601. 377 125358, 133 4, 7672
Bt 299432, 596 2629590. 633 100. 0000
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lhw-14-188-rac

SeBYHfA]: 2016-07-12, 8:45:05 HBFE: 2016-07-12, 8:47:53
B :F o \s1f\luohongwen\2016-07- 12" 1hw—14-188-rac\1hw-14-
188-rac-oz-h-90+10-0, 7-214. org

UGN EE A
0Z-H 95:5
2l4nm 0. Tml/min

415 P (1hw-14-188-rac-oz-h-90+10-0. 7-214. org)

1,000
850
800
B850
800 Br Ph
750 \%
700 . N
650 =
§00 rac-3ga =2
z 550 3
E 500 b
= 450 7
£ 40 |:
350 | (
300
250, |
200 {
150 I
100 | | | l
50 |
of _J_k» ll\._,__.____._ E—|
V] 1 2 3 4 5 6 7 8 ] 10 1" 12 13 14
i} ] (min)
S RE
5 2 2 LREE AR 231 T R P
1 7.310 564145. 375 4919305. 000 50, 2941
2 8. 835 441946, 781 4861768, 000 49, 7059
Bt 1006092. 156 9781073. 000 100. 0000

S63
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vi0'19

6.9°9L
000'LL }—
neLL—7"

S8L'6L

2962hL
LLO'GLL %

Ths'oz)
06¥°L2Z1

680°8Z1

G658zl

5€8'821

515621 —_—
ZeL'sel _’—--';:
GGR'LEL

0s6'6¢€4 —
69L°9vL

999'e8} ——

100.527557 MHz
399.749146 MHz

1000

Solvent = cdcl3

Ihw-13-155-C
Dec 16 2015
NA =

F1

F2

Ph
pa

(S)-3ha

Y

Ph

S65
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100
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Project Neme: cefaults kr copy 58[@91&‘2
R by User B e HPLC System
SAMPLE INFORMATION
Sample Nae: IW131852-h 8551214 Poqired By Breeze
Sarpe Ty Hn Dete Aoqiredt 20151224 162823 CST
Ma: 1 " Acg Method zg%
Injection# 2 Cete Processed 251224 170816 CST
Injection Vdurre: 200U Chard Name: We48a ChA
RunTime: 3000 Mrutes Crard Cesc: W\2489 0hA 20m
Cdum Type Saple St Name
[ _ o i
1001 |
| 0 P
Ph-# J«
1 (S)-3ha 1
080 !
o 1 |
<
040
|
[+:]
| 2
] N
000+ 5 VAN = ]
T T T T T T T T T LI L T T T
00 20 4w 600 800 1000 120 400 600 1800 2000 200 2600
ol
RT | Aea Higt | %
o) | @t | *A2| @y | g
T7.921| 34007210 | 9384 | 104055 | ME&E
2| 21868 23078 | 66| S3%B| AU
Repat Methodt Inchid.el Repart ASC Frintedt 20151224
Page: 1 (3Lif 1) 2450 PRC

S66




PetNme  ceasfromy 5Breeze 2
R Tty User Breee ser (8 HPLC System

SAMPLE INFORMATION

Sape Nare: - Iahee6121 Acoyired By: Brecze
Sarge Type: A% Dete Accpirect 201511224 15:5641 CST
Md: 1 " Acg Vethod 9%
Inection# 51 Dete Processedt 2015112724 17.0844 CST
Injection Vidume: 200U - Cramd MName V480 ChA
RnTime 6000 Mrutes Cramd Desc: V2489 ChA 230rm
Colurm Type Sanple Set Name

i — -

4
060 o - 5

P h\/\ﬁﬂ o
050+ N
rac-3ha
040
2
<
020
020
010
000 - 2
= T S Ema T T N 4

T T T T T (s T LI B B e e o e LI T T T
Q.00 200 400 600 80 1000 1200 1400 16.00 18.00 2000 z2mW 2400 600 2800

S
RT Area Heigt | %
(i) | (tsed) | 7| g | gt
1| 17.923 | 20870784 | 49,88 | 65736 | B2
2| 21672 005808 | 5012 | 516141| 43%€
Repot Methodt Indhid &l Repat ASC Prirtedt 201512724
Page: 1 (J&it 1) 172421 PRC
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A
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VLiEL
S9¥°L
LivL
el —
089°L —
c89°L —

|

7

4
399.749542 MHz

100.526031 MHz

Solvent = cdcl3

lhw-14-182-H
Jul 18 2016

NA
F1
F2

5.08

B
i
—=2Z i
=
=
w
.

S68
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L ,
el
|
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—
o
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16609

089°9L
000°2L ?
gL _/_

81508

LE9TLL
€e5'9zl

T~
26521
160'821
Z65'8Z1 X
968'6Z1
€220t ;—
S¥Z'0EL
68L°LE) ————

ororL

£09'651

1000
100.527557 MHz

399.749146 MHz

Solvent = cdcl3

Ihw-14-182-C
Jul 19 2016
NA

F1

F2

Ph

(8)-3ia

S69

| R B A |

PPM

(1]

I
50

100

200



1hw-14-182

P 5 F\s1 £\ luchongwen\2016-07-151hw-14-182\1hw-14-182-
0Z-H-90+10-214-1. 0. org

OZ-H  90:10
214nm 1. Oml/min

538 P (1hw-14-182-02-H-90-10-214-1. 0. org)

SEAREHE]: 2016-07-15, 15:36:01 s EHA): 2016-07-15, 15:49:30

1,300 i
1,200 §‘
1,100
) Ph
1,000 /N o)
5. \
900 N
800 (S)-3ia -
F 700 §
H 600 |
& |
500
400
300
200{ - f °
100 . | |1 2
oL N j \ AN
] 1 2 3 4 6 7 8 9 10 N 12
W (E] (min)
S RE
- 35] W42 TR E R o3 L i A i
1 6. 048 621283. 375 4959325. 500 90. 6139
2 8.010 45734, 953 513706. 281 9. 3861
Bt 667018. 328 5473031. T81 100. 0000
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:4484fa. 2016-07-15, 15:28:30

1hw-14-182-rac

A 2016-07-15, 15:26:07

iHECME F:\s1T\luohongwen\2016-07-15\1hw-14-182-rac\ Lhw-14-

182-rac-0Z-H-90+10-214-1. 0. org

SE A ER A
0Z-H 90:10
2l4nm 1. Oml/min

1,300 ———

1,200
1,100
1,000

HE (mv)
8

—= §.007

== 7.948

|

il B (1hw-14-182-rac-0Z-H-90-10-214-1. 0. org)

PR B B )

I
f kx J\
B 7 8
B (] (min)
TS RE

71

9 10 1

e T B

12

13

i

6. 007
7.948

802578, 375
573096. 313

6504013. 500
6510507. 500

49.9751
50. 0249

1375674. 688

S71

13014521. 000

100. 0000



(S)-3ab
00

Me
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/
NN

Ph-__O.
~
N

4

399.749542 MHz
100.526031 MHz

Ihw-13-161-H
Dec 23 2015
NA =

Solvent = cdcl3
F1 =

F2 =

%“'—' —-—-—_.—m-ﬂ_——_J
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Siv'ie

¥60'L ——

689'9L —
000'117
ozcuf

L00°08

or0TLL
v09'ECl

_\L
4] 2 54 _\_
gs9'L21
saL'ecl
06€°82}
vivezi
6v8'8Z1 _/_

¥EELEL
61681
61881
156'gFL ————

618°€91

100.527557 MHz
399.749146 MHz

2000

Solvent = cdcl3

Ihw-13-161-C
Dec 23 2015

NA
F1
F2

Ph-_-©
g
N

S73

(S)-3ab

PPM

T
0

|
100




HEREA B TR _ _
e ek
Reprted by User. Breeze user (Breeze)

SAMPLE INFORMATION

SardehNare Ihw13-161-adh100-+1-214 Aoqyired By: Breeze
Sade Type: A%l Dete Acrpired 26/14 151356 CST
id: 1 Acg Method 241001
Irjection# 7 Dite Processet 206/1/5 16:46.50 CST
Injection Vdume: 500U : Cremd e V2438 A
RnTime 4000 Mrutes Crerrd Desc: V2489 ChA 230rm
Cdurm Type Sanple Set Nare
201 L
o
2004 Me Ny
1807
180 P"‘T\’o f
1] ‘N
(5)-3ab
120+
2
<

100
080
080+
0407 ~

; s
020 A

b &
U.w: —r —U/\T

w s oo ww w0 s wo | om0 00

%

Area Heigt | %
%ﬁrmm

1| 22917 | 63291658 | 9670 | 21836573 | F.01
2| 840 | 21822 3| 673m| 2%

Repat Method: Indhicel Repart ASC Prirtedt 2016/%
Page: 1 (Jkit 1) 16:49.46 PRC
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HERRAS LAY AR

Project Nerrer defaits for ooy 59{%@5&2
Reparted by User: Breeze user (Breeze) ysiem
SAMPLE [INFORMATION

Sarpe Nare: 2y-+145adh 10011214 Acayired By: Breeze
Sale Type: B Dete Aoquirect 206/V4 14:40:34 CST
V. 1 *Aog, Methoct 251001
Injection# 6 Dete Processedt 201615 1614628 CST
Ijection Vaume: 2500u Crard hare VARA4ED ChA
RnTime 000 Mrutes Crard Cesc: W\B489 0hA 230
Cdum Type: Sanpe Set Nare
1.&———_ S o o o o — ]
] wn
] <
1,40: Me &
] Ph._.0.
2] X
1 N
1o rac-3ab
2w
am%
040
|
o]
o — ua
I e N
o
RT Area Hegt | %
: Y .
() | @ | 72| @y | gt
1| 22677 | 49725671 5017 | 15658064 | 2R
2| 25451 | 49386555 | 4983 | 138336 | 4.0
Repot Methodt Inchiclel Repart ASC Prirtect 2016/1/5
Page: 1 (JLif 1) 184911 PRC
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= o L

Ph-_-0.
AT
N

4
399.749542 MHz
100.526031 MHz

Solvent = cdcl3

Ihw-13-179-H
Jan 72016

NA
F1
F2
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o
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cee’le

LEV'LD

089°9L
00022 }
b2e'LL

LPE'BL

82,62l — —
0s€'LEL —_
126'2E1

¥S0'8EL —_—

E60°LFL

¥6L°€91

100.527557 MHz
399.749146 MHz

1000

Solvent = cdcl3

Ihw-13-179-C
F1

Jan 72016

NA

F2

Me,

Ph._0O
\1./

—_

S77

(5)-3ac

200

150



Project Naee defats kr copy 59(0919‘2
; by User: A Eer @ HPLC System
SAMPLE INFORMATION
Sarrpie Nare: Ihw13-173ahe0-10-4214 Acqyired By: Breeze
Sarrle Type: 50 Dete Aoqirect 2AY16/1/15 14:0424 CST
Vid: 1 Aoy Methodt zg%0
Irjection# » Dete Prooessadt 2016115 71242 CST
Irjection Vdure: 200U Crarrd Nare: V2489 ChA
RnTime 1500 Mrutes Crarrd Desc: VAR489 ChA 214m
Cdurm Tiype Sanple St hame
——————————————
o0&’ Me.
‘ml Me
: Ph._-O
o, hd |
: N—/ |
N (S)-3ac r
2
040
i
e
o
010 «
| -
000 o = =
w 20 4w sw  so  ww 20 uo
A¥eh
RT | Amea Hegt | %
() | @rseo) | PNR| @y | regt
1| 9485 | 19650687 | SB57 | 85376 | BE7
2| 10851 eo7R| 343| 24| 3R
Repat Methedt Inchicl el Repart ASC Prirtet 201611
Page: 1 (Jkit 1) 71421 PRC
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Proect Nerrex

defats for oopy 55!‘992&'?
Reparted by User: Breeze user (Breeze) HPLC System
SAMPLE INFORMATION
Sarple Name: I 1317 a0-ce-h 80-10-1-214 Acayired By: Breeze
Sarpe Type # DCete Acquiredt ANG115122537 CST
Via: 1 Aog Methodt g0
Inecion# kg Dete Prooessedt M5 171212 CST
Irjection Velume: 504 Cremd Nare \ABASO ChA
Run Time: 1500 Mrutes Crard Cesc: V2489 ChA 214m
Goum Type: Sople Set Narer
] Me
= Me
018"
0167 \_Ph\\fo
01 N .
rac-3ac
= 02y
<
0107
0.8
0.06-
oot
002
000+ y .
ow 2 4w "ew a0 0 o o |
il
RT | Aea Higt | %
: Area 5
(rin) | (itsec) | *° @ |Hagt
9635 | H086| 50% | 22673 | 518
2| 11047 | 521007 | 4964 | 213066 | 4814
Report Method: Indhidel Repat ASC Printect 2016/1/1€
Page: 1 (3tif 1) 7134L2PRC
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Li0'8 7
Ge0'8

)52

Ph

4
399.749542 MHz
100.526031 MHz

Solvent = cdcl3

Ihw-13-162-H
Dec 23 2015

NA
F1
F2

(S)-3ad

S80

=
. -
)
i
1
8
- -" [
- = |
8
e

2.022.01

200

jTO

J

LI B e e B
4

J?\

1

|

]°

rrrrrryrrrrrrrrrrrrrr.n1

PPM

0

1

]
3

Trrrr 1111 ]
6

7

T

LIS e e T



£58°€2
L9867 —

lslee

9119

£89'9L
000°LL }—
LIELL

Z90'08 -

SLSLLL
8.e'9z1L
[FAReTAY
¥99'221

100

L1821 \

goE’ e —
eLTSEL

ors'orL
LLgepL —

9£8'coL

2000
100.527557 MHz
399.749146 MHz

Solvent = cdcl3

lhw-13-162-C
Dec 23 2015
NA =

F1

F2

S81

(S)-3ad

Ph-_O
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200




FHEIREA HiEa AT
Prgject Namer defaits for oopy
Reparted by User: Breeze user (Brecze)

5 Breeze 2

HPLC System

SAMPLE INFORMATION
Sangle Nare: Ihw13162-z-h 8551214 Aoguired By: Ereeze
Sane Type A Dete Acqired 20161610310 CST
Mad: 1 © Acg Method 29%
Injection# 3 Dete Processedt 201616 17.25.16 CST
Irjection Vdume: 200U Creamdl Name V\2489 CA
Run Time: 6000 Mrutes Crame Desc.: VAB489 (A 220mm
Colurm Type: Sage Set Nare
100 &
Ph._O
R
N
o 080
< (8)-3ad
040
020 <
4 [=:]
i
L
o 0/\‘-6
— T T T T T — T T T T T T —
000 200 400 600 800 10.00 1200 1400 1600 1800
b
RT | Aea Hegt | %
(i) | @ser) | PP @y | gt
1| 9455 230041 | S| 11FB16EE| T
210584 TBBMO| 341| 48| 2%
Repat Methed InchidLal Repat ASC Prirtect 2016/ V€
Page: 1 (J&if 1) 72T 2BPRC
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Prdject Nare: defautts for oopy ' 5 Breeze 2
P
Regoted by User Breeze ser (Breezs) HPLC System
SAMPLE |INFORMATION
Sarpe Name: zy-1-146a-h 3661214 Aorpired By. Breeze
Sarple Type: El Dete Accpired 20616 105214 CST
Vi 1 " Aoy Method g%
Injection# 24 Cete Processedt 01616 17:2530 CST
Injection Vdume: 2500uU . Crermel Name VAR489 A
Run Tirre: 2000 Mrwtes Chamel Desc.: 2483 ChA Z230rm
Colurm Type: Sane Set Narex
—— A —
| ]
200+ 1
l
250
] o |
Ph [
ZIII—I \(
2 N
1507 rac-3ad
1.00
0s0-
o RV
w20 4w ¢ a0 sm 0w | o Mo we | @0 2m
T
RT Aea Higt | %
% Area &
(mir) | (fsec) @ | Hegt
1| 940 | 7011806 | 4971| 3Ma3 | 51.Z7
2| 10533 | 70837311 5029 | 085756 | 4872
Repat Method Inchidlel Repart ASC Prirted 2016/1€

Page: 1 (3tif 1) ) 72800 PRC
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Solvent = cdcl3
399.749542 MHz

100.526031 MHz

lhw-13-185-H
Jan 14 2016
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889'9L
000'2L ?
0zeLL /—
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6.8'9Z1L

—
696921 ‘\_
SLZTITL -
9s¥'L21
509424
£81°821
vOv'8z1 x_

€6L'821
leyier——
geloe) ——
LSE0PL ———
988'0¥L
€6Z'9PL

LEG'ETL

512
100.527557 MHz

399.749146 MHz

Solvent = cdcl3

lhw-13-185-C
Jan 14 2016
NA

F1

F2

Ph

S85

Ph-O
X

N

(S)-3ae

il

L
150
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T
100

T

T
200




Data File C:\CHEM32\1\DATA\2014-43117.D
Sample Name: lhw-13-185-chiral

Acg. Operator : R
Sample Operator : Fif
Acqg. Instrument : SFC : Location : Vial 63

Injection Date 1/22/2016 10:25:51 AM

Inj Velume : 5.000 pl
C:\CHEM32\1\METHODS\DEF_LC-TEST-2016.M
1/22/2016 10:08:32 AM by R4
(modified after loading)
C:\CHEM32\1\METHODS\DEF_LC-TEST-2016.M
1/22/2016 11:09:57 AM by R
(modified after loading)

Additional Info : Peak(s) manually integrated
[ DAD1 A, Sig=214,16 Ref=360,100 (2014-43117.D)
mAU |

] Ph

Acg. Method
Last changed

Bnalysis Method
Last changed

800

)
&
400 — (8}388 x
200 W
E \x
o
0 A — . {
3 T T T | L T T T T i
0 25 5 75 10 125 15 17.5 gﬂ

Area Percent Report

Sorted By H Signal
Multiplier : 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=214,16 Ref=360,100

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
=== |====] | I | |
1 12.581 BB 0.2056 153.15714 9.73401 2.2011
2 14.613 BB 0.2866 6804.95557 . 363.14755 97,7989

Totals : 69568.11270 372.88156

*** End of Report ***

SFC 1/22/2016 11:10:00 AM Rk Page lofl

S86



Data File C:\CHEM32\1\DATA\2014-43118.D
Sample Name: lhw-13-185-rac-ad-h-7-3-1.3-214

Acg. Operator : R
Sample Operator : Fi4
Acg. Instrument : SFC ' Location : Vial 62
Injection Date : 1/22/2016 10:50:57 AM
Inj Volume : 5.000 ul

Acg. Method : C:\CHEM32\l\METHODS\DEF_I.C—TEST—2015.H
Last changed 1 1/22/2016 10:08:32 AM by B4

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\DEE‘_LC-TEST-ZOIG.M
Last changed 1 1/22/2016 11:10:36 AM by R

(modified after loading}
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=214,16 Ref=360,100 (2014-43118.0)
mAU ]
1750 Ph |
|
1500 -
1250 Ph__O
] ~
1000 - N
]
750 rac-3ae 2 2
1 b
500 4
250 !
0 L I "
b . . . . . .
] 25 5 75 10 125 5 i
Area Percent Report
Sorted By z Signal
Multiplier i 1.0000
Dilution H 1.0000

Do not use Multiplier & Dilutien Factor with ISTDs

Signal 1: DADL a, S5ig=214,16 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min) [mAU*s] [mAU] %
e — e | | | -1
12.552 BB 0.2416 1.0207%4  638.28204 49.9079
2 14.585 VB 0.2872 1.02455e4 545,22955 50,0921

Totals : 2.04534e4 1183.51160

*** End of Report **+

SFC 1/22/2016 11:10:39 AM #4 Page 1 of 1

S87



0000~

L6LE
aLg'e
£E8E
758°E
6L0'F
vOLY
Shi'y
orly
12's =
B8PS

Z6K'S

96¥'S

019G

889°G _\

Z69'S

$69G \_
EILS

£999

£06'9

1269

626'9 _\

ore's —|

or69
5969
9969
1611
00z'L
siziL
BIZ'L
982'L
06Z'L
808,
BOE'L
PZEL
0ceL
90¥ L
ob¥L
vyl
v
LErL
apy'L
89¥°L
SLvL
v
¥arL
6L
86¥°L
905°L
906°L
5L
z00°8
900'8
Lo8
€208 —f
1eog —
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399.749542 MHz
100.526031 MHz

Solvent = cdcl3

lhw-13-183-H
Jan 10 2016
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1hw-13-183-as~h-80-20-0. 5-214

SCHET (A 2016-01-15, 13:47:38 HAmE ) 2016-01-15, 17:21:21
B 1 d: \zhuguang jiong\ 1hw\201601 15\ 1hw-13-183-as-h-80-
20-0.5-214. . org !
LAGWER A
800 it (lhrg—lﬁl-as—h—si}—_%-o. 5-214. . org) o
750
700
650
600
P 0, OM
550 h\\f Ie
500 . N
5450 (S)-3af .
E 400
5 350
300 3
250 .
200,
100| |'J §
50" | 5
UL - e Y S SS—
0 1 2 3 4 5 6 7 8 9 10
B[] (min)
e RE
5 i 47 LREIRS (] L 7.5 e T AR Cp
1 7.138 202947. 281 2793675. 500 96. 9138
2 7.903 5159. B26 B88964. 258 3. 0862
it 208107. 107 2882639. 758 100. 0000

S90



zy-1-133-as-h-80-20-0. 5-214

SLBART (] 2016-01-15, 11:43:39 EHIE]: 2016-01-15, 17:20:31
:ﬂlﬂitﬁ‘—:d:\zhus‘uangjiong\lhw\ZOlﬁDl15\2}'-1"133—35—]1-80*2!0-
0.5-214. org d

LR

1500 i (y-1-133-as-h-80-20-0. 5-214, org)

1,400
1,300
1.200]
1,100
1,000
900 N

800 rac-3af

Ph.__.O OMe
~ .

HE (mv)
g
7.242

o
2
=~ 8.053

I

i
200 ] |

9 BAVAN
9

0 1 2 3 4 5 6

7 8 10 11 42 13 14 15
B 1] (min)

ST R
253 L 24 CRE RS ) © R e T i
1 7.242 559842, 000 7872663. 500 49, 5971
2 8.053 427990, 281 8000561. 500 50, 4029
Bit 987832, 281 15873225, 000 100. 0000

S91
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100.527557 MHz
399.749146 MHz

Solvent = cdcl3
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Dec 25 2015
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Prdiect Nare defats fr ocpy 58!&619‘2
Reparted by User: Breeze user (Breeze) HPLC System
SAMPLE [INFORMATION
Savple Nare: Iw13-167-as-h-80:200.5214 Accired By: Breeze
Sarpe Type #n Dte Acqiredt 21617 145840 CST
Ma: 1 Acg Method g0
Injection# 45 Dete Processedt 2ANENT 18523 CST
Injection\Vdure: A0u Chamd Namer WA2489 ChA
RnTime 2500 Mrutes Cramd Desc: V\2488 OhA 214rm
Cun Type: Sonie Set Nare:
— e ___‘
'1 OMe |
on] ’
: .Ph-_0O
R
1 N
030
2 (S)-3ag
moj § |
bl
er_ o o
ato 0w e R R R R R "
i
RT | Awea gt | %
() | Gtser) | 42|y | gt
1] 1202 | 342610 | B4 | 855k | @01
2| 14%5| 1271107 3| TAE| 1%
Repot Methodt Inciclel Repart ASC Prirtet 201677
Page: 1 (Jtit 1) ABSRASFRC

S94




FHEIREAST RS AT

et Aistraiy Gbreere 2
by Lber = HPLC System
SAMPLE INFORMATION
Saple N 2y H13esh 802005214 Aoqired By: Breeze
Sarde Type S Dete Accpired 2817 133%6:10CST
id: 1 " Aoq Method 2%
Injection# 4 Dete Processed 2016/17 165644 CST
Inection Vdume: 500d Crard MName: V2480 Chas
Run Tire: 2500 Mnutes Cramd Desc: W2489 0hA 214rm
Colurm Type Sanple Set Nare
-~ OMe
080 .
Ph-O 3
3 0 rac-3ag
040
020
] ‘_'¢¥\_J |
000+ &3 ry
E LI IR B S m L LA LA L B Ny B me mu o e o AL N B e T T T
000 200 400 600 80 1000 1200 1400 1600 1800 2000 2400
i
RT Area Hegt | %
) | @y | %7 gy | regt
1) M9% | 67718 | 4961 | 117442 | 6477
2| 13806 | 4334408 | S036| 618467 | B
Report Methodt Inchidlel Repart ASC Frirted  2016/17
Page: 1 (JLit 1) 1BB5PRC

S95




4
399.749542 MHz

100.526031 MHz

Solvent = cdcl3

lhw-13-166-H
Dec 29 2015
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Ihw-13-166-C
Dec 29 2015

= 1000

= 100.527557 MHz
F2 = 399.749146 MHz

NA
Solvent = cdcl3

F1
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FHERFAT LR AR

Preject Naee defats kr copy Breeze 2
Renarted B (Breeze) HP
by User e LC System
SAMPLE [INFORMATION
Sarpehare Ihw13-186-a-h80-10-1-214 Aogired By: Breeze
Sarge Type: # Dete Acyiredt 2016/114 151827 CST
Vid: 1 Pog Nethod G0
Injection# ] Cete Processedt 26114 17.3650 CST
Irjection Volurre: 2004 . Cramd Name V2480 Oré
Run Tire: 2000 Mrutes Cramd Cesc: V2489 Cha 214rm
Cdum Type: Sanple Set Namre:
25H B -
F
200 Ph._0O
) N
. (S)-3ah
=
s
100+
050 |
4 [=]
! [=]
1 «
1 -
Dm' T T = S .3
w 2w 4w sm am | w0 wo uo | 6o | #0200
ke
RT | Aea Hegt | %
: % Area .
(i) | (Ritsec) @ | Hegt
1| 1M.34E| 6370773 | 9631 | 447733 | BE
2| 15300 24350 36| BIB| 3@
Report Methodt Inchidlel Repart ASC Frirtect 2016/1V14
Page: 1 (il 1) 702 PRC
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A LU AT T

Breeze 2

Project Narrer defaits for oopy ﬁEiHP S
RpotedbyUser.  Breeze user (Beze) LR Sretan
SAMPLE INFORMATION
Sarple Nare: Inw3fazhg0-10-1-214 Aceyired By: Breeze
Sarge Typ H Dete Accpired 2016/114 1428 CST
id: 1 Aoy Method zg%0
Injection# % Dete Processed 2016114 7:36:22CST
Irjection Vidue: 2500u Cramd Nare: V2489 ChA
RnTime: 2500 Mnutes’ Cramdl Desc: V2489 ChA 2%4rm
Cdurm Type Sanple Sat Nare
w— e “
080 F = .
L]
w |
Ph— O 1\
0501 ~ |
i N |
040 rac-3ah ]
0]
wjl
o)
! J_
4 |
lm:'-‘4 .3 = = 1
L Y L L R I B B R UL B B LI L (L P B LR R N
o0 2m 400 600 a0 1000 1200 1400 1600 1800 200
)
RT | Aea |, Heigt | %
() | @rsey | PP @y | gt
1| M| 1507072 | 4072 | 6B0G5T | HBIE
2| 15371| 16149088 5028 | SBI07| B8
Report Methert Inchicel Repart ASC Prirtect 2016/1/14
Page: 1 (3it 1) M3BIPRC
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rHEREAT B
Project Nare defaits fr ooy
Reparted by User: Breeze user (Breeze)

5 Breeze 2

HPLC System

SAMPLE INFORMATION

Saple Namer Ihw131582h 8551214 Accyired By. Breeze

Sape Type: # Dete Accpiredt 20151224 235,08 CST
Vid: 1 Aoty Method g%

Irjection# 43 Dete Processedt 20151224 17.06 18 CST
Inection Vidure: 200d " Chard Nare V2489 CrA

Run Time: 000 Mrutes Crarrd Desc.: 2489 ChA 230m
Colurm Type Sarple Set Name:

1 - o - T |
120 F |
100

1 Ph\\,o

1 \
amn; N

1

2 (S)-3ai
m.
040
020 2
| 3
000 .3 r.3 y.1 3 |
____l__l___l_ -7 T T T .- """" T ':':-'|“-“-""-"-.'"'_--.--"F—'r—-r——v—r—-v—‘
000 200 400 600 800 1000 1200 1400 16.00
e
RT | Aea Hagt | %
iy | @sed) | PR @ | gt

-

11.337 | Z7047818 | 9662 | 1314027 | 97.08
MIE| o170 33| IBM| 2@

]

Repat Methot Inchiclel Repart ASC
Page: 1 (ki 1)

5104

Printed 201512724
71121 PR




HEREA S o ,
Prject Nre ks ropy 5 &rﬁfﬁeg
Reported by User: Breeze user (Brecze)

SAMPLE INFORMATION

Savple Name: 2 M1 azh®51214 Aoqired By Bresre
Sarple Type: E il Cete Acqired N51224 11:46. 2 CST
Md: 1 Ao Method g%
Irjection# 41 Dete Processed 1512724 17:0801 CST
Ijection Vidurre: 200d . Chamd Nare: W2480 ChA
RnTime 3000 Mrutes Crard Desc.: V2480 ChA 230rm
Crlurm Typer Sarge St Nare
1201 _
F i =
: -
100 T
Ph<_O.
0801
A
N
< 080 rac-3ai
]
040
|
]
020
u.m T 2 — 3
w 2w 40 60 80 0m 2o | Mo so | wo 2o 2o #o  meo
b
RT | Aea gt | %

. % Aea "
(min) | (ftsec) @ | Hegt
1] 11280 | 2408964 | 4998 | 1210171 | 5466
2| 14101 | 24480065 | 5007 | 100316 | 4653

Repart Methodt Irchicl el Repart ASC Prirtect 2015/12724
Page: 1 (Jkit 1) 171054 PRC
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4
399.749542 MHz

100.526031 MHz

Solvent = cdcl3

Ihw-13-160-H
Dec 21 2015

NA
F1
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Ph
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. - -

5106

2.01.

-

s

10




LE8°09

6.9°9L
000'2L %—
oze'LL _/_

996'6L

GO¥ELL
Sov' LTl

LE6°LEL
f41 0 rA
LEVP'BEL
G8.L8Zl —
— =

¥eF IEL
BEOPEL
LPEgEL

BLLGYL

FELEDL

256
399.749146 MHz

F1 = 100.527557 MHz
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FHEREAT L AR .
Prect e atats /A Breeze 2
Reported by Lber: B‘m:er?am; aum System

SAMPLE INFORMATION

Saple Name: Ihw13-160-cz-h-80-10-+-214 Acopired By: Breeze
Sarge Type A Dete Aoqirect 20151224 140405 CST
Md: 1 - Aog Method g%
Irjection# %8 Dete Processed 251224 17.07.38 CST
Injection Vdume: 200U : Cramd Name V\2488 O
Ruin Timre: B0.00 Mrutes Cramd Desc.: 2489 0 20rm
1201
4 CI " -
100
ogo] Ph\ﬁo
N
2
= o) (S)-3aj
0.40-
ot
000 x e
A P L "V T L S S L R L Sy S LN ey
0w 200 4 600 am 1000 1200 1400 1600 1800
%:
RT Aea Hegt | %
% frea .
(min) | (ARsec) @ | Hegt

-

N71Z) 270548 | 9697 | 126081 | A

Report Methodt InchidLel Repart ASC Prirted 20151272
Page: 1 (Jtif 1) TR
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YHEREAE B AT
Proect Name: cefaults fr copy

5Breeze-2

R Jby User Ereeze ser (Breeze) HPLC System
SAMPLE INFORMATION
Sarpe Narer 2 H15ahg0101214 Acqired By Breee
Saple Type: A Dete Aoquiredt 201512124 132439 CST
ia: 1 * Acg Nethod 2%
Inection# 45 Dete Processed 20151224 17.07.20CST
Injection Vdlume: 2004 . Cramd Nare 2489 CA
RnTime: 60.00 Mrutes Cramd Cesc: 2489 ChA 230rm
Counm Type: Sanyle Set Nare:
e e ]
4 P
cl 3 2 1
s ¥ ‘
080
|
1 ph\(o |
) $ |
2 rac-3aj Jl
040
1
| J J
000 & T 3 j
T N T e LN S S B B S By R e B B e T T T T L s B e B B R L
00 200 400 600 800 1000 1200 1600 1800 2000 20 240
b
” 1
RT | Aea Higt | %
p % Area oo
(i) | (fifsec) (9 | Hegt|
1| 11.77% | 20682381| S0.X | 970446 | AZ
2| 14683 | A514516 | 408C| 81796 | 4672
Repot Method Indhidlel Repart ASC Printect 20151224
Page: 1 (il 1) 72142 PRC
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399.749542 MHz
100.526031 MHz

Solvent = cdcl3
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Jan 12 2016
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3.03
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rHEREASE HE AT
Pfcieahamm cara.nstr;w[ 5Breeze'2

Repartedby User B er (Breezs HPLC System
SAMPLE INFORMATION
SarpleNare: Ihw13182azh 90104214 Acqired By Breeze
Sanple Type H Dete Acoyiredt 2016/1/14 17-1304 CST
Vid: 1 Acg, Method 250
Irjecticn# B Dete Processed 2016/1/14 17.2845CST
Inection Vdume: 2A00u " Chamd Nare: We430 ChA
RnTime 2000 Mrutes’ Cherrel Desc: 2489 ChA 214m
Caum Type: Sanple Set Nare
P — S . ___|
j Br !
uml o
Ph
. ~
| N
oen- (S)-3ak
2 |
040+
020
1 o
i =
o
1
uml o a a8 [:3
__'l______—___|_-———.—_—1——.——.——.__T_[_.— T “"r"_T_n_._n_T'____ T
000 200 400 600 am 1000 1200 1400 16,00 1800
S
RT | Aea Hegt | %
. % Area .
(v | @se) @ | reigt
1] 11,866 | 26462066 | 667 | 96 | B2
2| 15787 1M974&| 43| B/T| 3R
Repat Method Indhiduel Report ASC Printed 2016114
Page: 1 (3tif 1) 174011 PRC
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rHERET R AT
Project Name: defaults for aopy
Repartedby Lser: Ereeze user (Breeze)

Breeze 2

HPLC System

_ SAMPLE INFORMATION
Sarple Nare: 2y-H12B@h80-10-1-214 Aogired By Breeze
Sarpe Type #8 Dete Aocpirect 20161114 175308 CST
\id: 1 Aog Methodt g0
Ijection# k<) Date Processedt 2016114 181031 CST
Irjection 25004 Crermd N 2489 GrA
RnTire 2000 Mrutes’ Crame Desc: V2489 hA 214m
Cdum Type Sarde Sdt Nare
|
‘ Br
2001 8
Bl 0 :
180 Ph -
| X
160 N
140° rac-3ak
5 12!
< 1
1007
08
060
040
0207 J
w‘ r:) 3 - rey J
| LA S S B e s e L AL L L A S B . T LI L
000 200 400 800 800 10.00 1200 1400 16.00 1800
S
RT Aea Hegt | %
. % Prea .
(i) | (Bitsec) B | Hagt
1] 11977 61026836 | 50% B3
2| 1572 | 60150838 | 4964| 171570 | 431
Repart Methodt Inchid el Repart ASC Prirted 2016114
Page: 1 (Jtit 1) 181247 PRC

$113
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2000

Solvent = cdcl3
F1 = 100.527557 MHz

Ihw-13-163-C
Dec 23 2015
F2 = 399.749146 MHz

NA =

Br

S115
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HEREAR LR AT R

Project Nerree defalts /= Dreeze 2
ey ¥ LPIC System

Reparted by User: Breeze usar (Breeze)

SAMPLE INFORMATION

SavpeNare I 131630z e0-10-4-214 Accyired By: Breeze
Sape Type F Dete Acquiredt 1616 132508 CST
Vid: 1 Acq Method 250
Irjection# P Dite Processed 201616 T7:2501 CST
Irjection Veume 500U - Cramd N VD45 ChA
RnTime BHOMntes Crard Desc: VAD480 A 214
Counm Type Sanple Sat Nae
E ]
1201 i
Br
1001
] Ph-_ 0O
08 ~
N
2 om; (S)-3al
040 ‘
020 - \
[«:]
~
©
000 y -
0m 20 a0 ew | sw ww | 2o weo | e® 6o
o
RT | Awea gt | %
i) | @) | 7 @y | regt

=

10808 | ZM90151| O7.20 | 1224106 | 9758

Repot Method Inchickel Report ASC Rirted 2016/1/€
Page: 1 (JLif 1) TBLPC
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HHEFEASE AR T T /= Breeze 2
qudh:xbg: ﬁ;?w aHPLC System

SAMPLE INFORMATION

Sargehare - HM-a-h 80101214 Acayired By: Ereeze

Sarde Type A1 Dete Aocpirect 2016/16 134438 CST

Md: 1 Aoy Method 290

Inection# 23 Dete Processed 2ANE1V6 7B 10CST

Ijection Vdume: 2004 -

Run Tire: B00Mnutes”

Cdurm Type:

1m1 |
1 Br

160

1p|

Ph- 0O
120 \(
] N
L 1o
< j rac-3al

0204

080
1

“I

o]

Oﬂ}" L3
L s s s e e e B e e e e T B e e o e e R
Qoo 2m 400 B00 800 10.00 1200 14.00 1600

bl
RT Aea Hegt | %
. % Area .
(i) | (seq) @ |regt
1] 10787 | 42544821 | 5018 | 1831245 | 538C
2| 13216 | 228 | 498 | 1565607 | 46.1C
Repat Methot Incihidlel Repart ASC Prirted 2116/1€

Page: 1 (Jtif 1) 7200 PRC
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Lwee /
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Br

&
&

Ph._O
Y
N

4
100.526031 MHz

F1 = 399.749542 MHz

Solvent = cdcl3
F2

Ihw-14-198-H
Jul 18 2016

NA

(S)-3am

N

(=]
o
= =
8.
- a
: |
g )
@S
_—
-
q :
-

5118

LN L N A N M - Y (N N B

TT T T T T
9

PPM

]

Trrr1r [ rrrrrrI1rrrfrr1rT
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LI e e i |
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GS0'19

£89'9L
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L1l f
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Si8ZLL

SOLLEL \
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v61°821
9Zy'eTL

0v5'8zZL
09F' LEL
02616} ———
ogLLel —m
062661 ———
L¥9'6EL

802'9vi

¥58°€9) ————

1000
100.527557 MHz

399.749146 MHz

Solvent = cdcl3

Ihw-14-198-C
F1

Jul 19 2016

NA
F2
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$119
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Ph

(S)-3am

i

T
PPM

=1
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150




1hw-14-198

SRt fa]: 2016-07-18, 13:15:08 EE: 2016-07-18, 13:17:21
1P 4 F 1 \s11\luohongwen\2016-07-18\1hw-14-198\1hw- 11-198-
0Z-H-90+10-1-214. org

LERARRAN
0Z-H  90:10

2l4om L Oml/min

el (1hw-14-198-02-H-90+10-1-214. org)

650
600 Br
550
o (D
450
*°° SN
3 350 “H’
51 300 Ph o)
£ ~ .
250 N [l
200 (5)-3am |
150 Il
100 } |
50 | 8
(-3
0 J\_2
0 1 2 3 4 5 6 T B8 9 10 1 12
B ] (min)
SERE
5 i 47 RER} R i G L2 Jiip P
1 5. 967 348293, 844 3256140. 000 96. 6506
2 6.923 8937. 972 112839, 289 3. 3494
Bit 357231. 815 3368979. 289 100. 0000

5120



lhw—-14-195-rac

BT 2016-07-18, 12:40:35 ) 2016-07-18, 12:42:16
P A F o \s1f\luohongwen',2016-07-18\1hw-14-195-rac’ 1hw-14-
195-rac-0Z-H-90+10-1-214. org

LRABFM
QZ-H 90:10
214nm 1. Oml/min

o i P (Lhw-14-185-rac-0Z-H-90+10-1-214. org)

% (mv)
ER)
o
e 5,967
== 6.920

a
L
3

o fA A

6
17 1) (mi n)

SHTERE
%5 54 R BT () 1 T AR i

1 5. 967 385292. 156 3731798. 500 50. 2240
2 6. 920 333933. 594 3698509, 500 19. 7760

Bit 719225. 750 7430308, 000 100. 0000

S121
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LHW-14-20-0Z-H-70-30-0. 8-214

LR (] 2016-03-18, 18:11:12 R 2016-03-18, 18:12:16
B4 - F \zhuguang jiong\ 1hw\2016-03-17\ 1 hw-14-20-02-H-70~
30-0.8-214. org

LEHEM

1500 64518 (1hw-14-20-0Z-H-70-30-0. 8-214. org)
1,400
1,300
1,200
1,100
1,000

Ph
800 \«

Ac

o]

—=12.943

L [E (mv)
@ -
g 8

(S)-3an |

400 \
' I\

200 R

100] - |

o i ]\

o 1 2 3 4 5 6 7 B8

17.185

g 10 11 12 13 14 15 16 17 18
) (min)

STERE
L] g4 PRE 7] Ll BT CLS

1 12. 943 807325. 875 21977226. 000 93. 8155
2 17. 185 40617. 402 1448788. 250 6. 1845

Bit 847943, 277 23426014. 250 100. 0000

5124



B2 P \zhuguang jiong\ 1hw)\2016-03-17\ 1 hw-14-20-RAC-0Z-H-

LHW-14-20-RAC-0Z-H-70-30-0. 8-214

SERf(H]: 2016-03-18, 17:51:31

70-30-0. 8-214. org

MR 2016-03-18, 17:59:25

LA
- . a4 (1hw-14-20-RAC-0Z-H-70-30-0. 8-214. org)
450 Ac
400
350
200 Ph\\fo
gzsc N
b
200 rac-3an 2
@
150 ? g
100 ’\ ﬁ\
* I /
\
of___ . S J'I \._ )'I \
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
B 1 (min)
TSR E
35 i 47 R & R A 231 R TH A P
1 12. 995 152752. 203 4212635. 500 50. 1037
2 17. 095 117331. 641 4195202. 000 49. 8963
§o3aa 270083, 844 8407837, 500 100. 0000

$125
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PPM
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Iwl-3-28H-400M
NA

May 20 2017
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886'Ch

6809 —

1890,
ooo'u}
GLELL

86 6L —

PLIZELL ———

EBY 9L ——
Lr0'8ZL
TrSsel

986°LEL

See'orl

L6LvIL

Ph

(8)-3ja

PPM

0

T
200

Iwl-8-28 C-400M

May 20 2017

SOLVENT: cdcl3
= 260

NA
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lwl-9-28

B]: 2017-03-31, 16:02:30 ) B af(a): 2017-03-31, 16:03:45
(Fr\s1f\1wl\2017-03~31\1w1-9-28\ $7 2t 3¢ 3\ 1w1-9-28~
1.0-214. org

0z-H  98:2
2l4nm 1. Oml/min

{8 (1wl -9-28-07-H-98+2-1. 0-214. org)

200
850
800
750
700

650 \ro Ph

00 l\J>—q§

550 N

2 500

= 450 (8)-3ja

4 400
350
300
250
200
150
100
50

A

0 1 2 3 4 5 B 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
i 8] (min)

SRERE
5 i PR B I 18] sl R GE

— ————12.710
14.668

L=]
=

1 12. 710 336314, 750 7253600, 000 78, 1341
14. 668 81636. 531 2029926. 375 21, BG59

ta

Bt 417951, 281 9283526, 375 100. 0000
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17 140
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08
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MEEE: 2017-03-31, 15:24:06

5,38 B (1wl -9-30-rac-0Z-H-98+2-1. 0-214-2. org)

rac-3ja

o

12.820

14.727

|

J

TS . S .

3 4 5 68 7

PR B I 18] sl

B8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
g4 (8] (min)

BINERE
TR LS

12. 820
14. 727

154141. 719
133832, 453

3280217, 500 50,1779
3256964. 250 49, 8221

287974, 172 6537181, 750 100. 0000
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2B B i
i B A
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W5 B A
0Z-H  70:30
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1,300

58
\s1f41wl\2017-03~31\1w1-9-29\ $7 Mt 3 3\ 1w1-9-29

lwl-9-29

26 E (1wl -9-29-0Z-H-T70+30-0. 6-214. org)

MEEE: 2017-03-31, 10:44:16

1.200
1,100

\/\,o Ph
1,000 |\M

800 N

. (S)-3ka
700
600
500
400
300

e [E (mv)}

200
100

6.720

5 i PR B I 18]

!
~|S7168

5 6
& (8] (min)

BINERE
sl

TR

LS

1 6. 720
7.168

ta

580200, 188
28172, 840

4842645, 000
274507, 344

94, 6355
5. 3645

it

GOB3TI. 027
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: 2017-03-31, 10:16: 26
B SO Fo\s 16\ 1w1)\2017-03-31\1w1-9-31-rac\1wl-9-31-rac-02-
H-70+30-0. 6-214. org

R&eE: 2017-03-31, 10:18:58

S5 P A
0Z-H  70:30
2l4nm  0.6ml/min

T 8B (1wl -9-81-rac-0Z-H-70+30-0. 6-214. org)
1.200
1,100

1,000 \/\’,O Ph
|ﬂ

900 N
800
700 rac-3ka
600
500
400

300

B IE (mv)

G720
7,165

200
100

o] S B oy S >
0 1 2 3 4 5 6 7 8 [ 10 11
8] (min)

SRERE
5 i PR B I 18] sl R GE

1 6. 720 619916, 875 6211762, 000 49, 9211
7.165 G68121. 063 5228229, 000 50, 0789

ta

Bt 1188037, 938 10439991, 000 100, 0000
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\s1f41wl\2017-04-05\1w1-9-33\ $7 2t 3¢ 3\ 1w1-9-33-

.4-214. org

S5 P A
0Z-H 93:2
2l4nm 1. Oml/min

£ (1wl-9-33-0z-h-08+2-1. 4-214. org)

1,300
1,200
1,100
1,000
0
%0 J},o Ph
800 1M 2
- N a
E 700 @
W 800
= (S)-3la
500
400
300 |
200 [
100 |8
0 1 2 3 4 5 3} 7 8 g9 10
(8] (min}
BINERE
2 %4 AR ] L] HTER SR
1 4, 850 623545, 000 6268123, 500 97. 3602
2 5. 637 14384, 115 169953, 422 2. 6398
Bt 637929. 115 6438076, 922 100. 0000
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F2Fi\s1f\ 1wl \2017-04-05" 1w1-9-36-rac)\ lwl-9-35-rac-oz-

2l4nm  1.0nl/min

5 i 8 (1wl -9-35-rac—oz-h-98+2-1. 4-214. org)

650
800
550
500
4% /k/O Ph
400 ||\M
:é 350 N E o
L4 300 rac-3la - 8
# 250 | “r'l’
200 \
150
100
. )\
[ A . J
0 1 2 =] 4 5 7 a8 ] 10
4 (8] (min)
SWERE
e 44 R 4 BER am
1 4,877 284761, 500 3058894, 250 50. 3683
2 5. 662 255918, B28 3014158, 500 49, 63217
Bt 540680, 328 6073052, 750 100. 0000

S137



€821

#&

(S)-3ma

*Bu\ll,o Ph
N

F1 = 389.722015 MHz

yz-5-115-H

Dec 12017

SOLVENT: CDCI3
4

5138

-

a7

)

?.’99

)fﬂ[)

IOO

PPM




evl'lE
9IE'EE

L2909

0898
000°2L >_
aLesd

9696, —

EV8LLL

6PS9ZL
966'L2) —————
€1582)

EP0BEL

SOFivL

Ph

PSEELL

(S)-3ma

50

100

150

Bu [s)
g

100.520592 MHz

SOLVENT: edel3

yz-5-115-C
Dec 12017
NA
F1

$139



HEREAE LisEN Y G T - .
Project Namex defaits for oopy a HBI‘r[eEeSEE e%
Reported by User: Breeze user (Breeze)

SAMPLE INFORMATION
SarpleName: Y2 5115ath 10041214 Aoqired By: Bree
Sarple Type P Dite Aoquirect DTV 150LBCST
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yz—5-103-as—h—90-10-1-214
WRSEFE]. 2017-11-24, 12:55:18 il 2017-11-24, 19:05:11
i D \zhuguang jiong\vz\20171123\vz-5-103-A5-H-90-
10-1-214, . org

PN E W A
1500 —— 184 (yz-5-103-AS-H-90-10-1-214. . org) . o
1,400 NH2
1,300 |
1,200
1,100 PhYO
1,000 Nl
900
E 800 (S)-3ao0 -
2 700 § |
= 600 A !
500 .i I:._
400 I\
300 Iy
200 [
100 ] K g
| o~
0 . S — — . = S—
1T 2 3 4 56 7 8 9 10111213 14 15 16 17 18 18 20 21 22 23 24 25 26 27 28 29 30 31
3 0] {min)
STEERE
%5 i 4 {RBF A W TR £ S
1 17.033 614375, 188 41527680, 000 92.6101
2 21. 960 33489. 531 3313727. 500 7.3899
Bt 647864, 719 44841407, 500 100. 0000

S144



4Rl 2017-11-24, 11:45:54

yz—5-112-as-h-90-10-1-214

BB D \zhuguang jiong vz \20171123\vz-5-112-AS-H-90-

10-1-214. org

MdmE. 2017-11-24, 19:04:20

KR MR AT
1500 (i (2-5-112-A571-90-10-1-214. org) - .
|
1,400 NH,
1,300
1,200
1,100 Ph.__o - |
1,000 \ﬁ’ 5 |
900 N T
.‘E 800 rac-3ao ['l
b= bt i 2 |
© 600 \ a f
500 i A
400 [ | \
300 I ﬂ f \
200 | \ ! N
100/ [N [ \\\
— e _ — D — ]
0123456 7 8 910111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
W8] {min}
STERE
©®s - =21 {R B ] e 7 i AR E3
1 16.715 908055. 938 58841112, 000 50. 2756
2 21.015 503830, 813 58195948, 000 49,7244
it 1411886, 750 117037060. 000 100. 0000

$145



PPM

V]

85
Wi
COOMe
(S)-3ap

Ph
jro
N

voT'L
STA
L
9L

Yor'L o

1.03

=

L05°L
BIS°L E ;
LESTL

8
966'L ——= G
mas:;fF:
980'8
N
I
=
m @
-
IZevg
8en @
TR
&So-t.-
ZNZw

S146

10




£80°CS

Zre'09

189°9L
0002 ?_
GI.'E'U__/_

66964

9EEPEL ———u

98y 9z —
8¢ L21 X
FLLBEL
PRE'BEL k_
519621
828'621 7
PSP LEL
zee eyl
610'9¥1

SLLE9L
1857991

COOMe

4
(S)-3ap

120
100.598389 MHz

SOLVENT: cdel3

yz-5-108-C
Dec 2 2017
MNA

F1

S147

PPM

e

T
100

T
200




yz—5-108-0j-h-95-5-1-214

LRenffE: 2017-11-30,9:36:2 HAFE: 2017-11-30, 14:18:54
iBHE Kﬂ- D: \ch\lguang:mng\u\ZOl?llZ‘J‘\r 5=108=0j-h—95-
5=1-214....0rg
LR E R A
300 o (B (y2-5-108-0j-h-95-5-1-214. .. . org) _
280 |
260 COOMe |
240
220
Ph
200 “jro
180 N
E 160 (S)-3ap
et = 140
# 120
@0
100| &
80| g
SD :. \.\.
40 g ‘
20 4 [N
] SR —— — — S — ——— _-2-...__..! \_._ |
0246 81012141618202224262830]3[23436384042444643505254565860623466
B 8] (min)
ST RE
©®5 W 44 {REF T 8] B 7 e T AR 3
1 49. 040 3293, 111 322342, 250 2.7802
2 53.918 77049, 086 11271889, 000 97. 2198
Bt 80342. 197 11594231, 250 100. 0000
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yz—5-113-0j-h-95-5-1-2

14

BotE): 2017-11-30, 10:45:35 ST 2017-11-30, 14:19:38
P kD \zhuguang jiong vz \20171129\ve-5-113-0j-h-895-
5-1-214....0rg
e Y AT
300, (i (vz-5-113-0j-h-95-5-1-214. , . . org)
280/
260 COOMe
240)
220
200, Ph Y o]
180 ! g
- M 3
£ 160 rac-3ap A
s o
100 I % 1
80, [} [
ED ; Ei 1
40 [ T
| | \
200 | - o\
0 j"’r""‘-""- SUUGR | ¥ | VA — S— \\--ﬂ.— \— —
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66
f (] (mind
SHTERE
5 i 42 % B i ) W e T AR it
1 48. 198 159271. 984 16445641, 000 49. 7091
2 b4, 232 103260, 820 16638109, 000 50. 2909
it 262532, 805 33083750, 000 100. 0000
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1hw-15-26-0d-h-80-20-1-214

I-‘ﬁ”fﬂl 2016-11-09, 14:29:29 e ) 2016-11-09, 15:24: 46
Bt \zhuguang jiong\ 1hw\20161109\ | hw-15-26-0d-h-80-20-
l 214, . org

KRAER:

4§ B (1hw—15-26-0d-h-80-20-1-214. . org)

OMe

E BzHN Y
= :
2 OH

150 (S)-4a

50 E:
olx_ =

01 2 3 4 5 6 7 8 9101112131415161?1819202122232‘125

T 15.960
(l

B (6] (min)
SiTERE
5 g 42 R B B A]) e 7 L Jiaps P
1 11. 188 10292, 053 340667. 031 4. 4610
2 15. 960 154216. 375 7295846, 000 95, 5390
Bit 164508, 428 7636513, 031 100. 0000
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SLEGEFA]: 2016-11-09, 14:55:13 Wietm: 2016-11-09, 15:23:56
i B 3 7F :D: \zhuguang jiong\1hw\ 20161109\ 1 hw-15-26-rac-od-h—
80-20-1-214. org

LR N A
500 B3 B (1hw=15-26-rac-od-h-80-20~1-214. org)
450
OMe
400
350
300 y
Easo BzHN -
& OH g
# 200 T
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150 &
. ©
100 ' i\ f\
50 A I\
A A AN AN
© 1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
B 18] {min)
S RE
5 4 7 B B ] Wy e Jipad R
1 11.073 180476, 375 5830138, 500 49, 7798
2 15. 900 123526. 859 5881722, 500 50. 2202
B 304003, 234 11711861. 000 100. 0000
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lhw=15-40-0d-h-80-20-1-214

SFEE M) 2016-12-30, 13:59:22
#?J);{‘I'—:F: \zhuguang jiong\1hw\20161230% Llhw-15-40-0d-h-80-20-
1-214. . org

RN 2016-12-30, 18:01:36

LM EW A
500 (il (1hw-15-40-0d-h-80-20-1-214. . org) R
450 Br
400
350
300
e~ BzHN v
£250 (_JH N
3‘200 Q |
(S)-4b = |
150 :;n": |
i |
100 |1 |
o ¢ I ‘
. 3 [ |
o™
ol s N |
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 1) {mi n)
SRR
5 [ R B R) 1 g L Jiap ] At
1 12. 040 7751. 575 220713. 609 3.2162
2 14. 657 178517, 641 6612765, 000 96. 7838
B 186299. 216 6863508, 609 100. 0000
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lhw-15-40-rac-od-h-80-20-1-214

;!ﬁh‘rrﬂ 2016-12-30, 13:04:15 &R 2016-12-30, 17:59:43
IR \zhuguangJmng\lhw\z{llﬁlZBO\lhw 15-40-rac-od-h-
80-20-1-214. org

LRAENS

800 i P (1hw-15-40-rac-od-h-80-20-1-214. org)

700 Br

— 450 BiHN
= 400 OH
300 rac-4b

n
g
12,090
14.773

o L

0 1 2 3 4 5 6 7 8 9 10 11 14 15 16 18 198 20
] (min)

SERE
g5 g4 AR i ] 31 TR GL.S

1 12,090 273304. 844 7748812. 000 49.7928
2 14,773 203963. 750 7813300. 500 50. 2072

Bt 477268. 594 15562112. 500 100. 0000
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Operator:GC Timebase:U3000 Sequence:WXL-6

Page 1-1

2017/5/25 10:56 b4F

1769 LWL-9-61DCM IE3 91DEAO0.1 254 0.7

Sample Name: LWL-9-61DCM IE3 91DEA0.1 254 0.7 Injection Volume: 3.0
Vial Number. RE4 Channel: uv_vis_1
Sample Type: unknown Wavelength: 254
Contral Program: 2017011 Bandwidth: n.a.
Quantif. Method: 201701 Difution Factor: 1.0000
Recording Time:  2017/5/24 18:38 Sample Weight: 1.0000
Run Time (min): 30.00 Sample Amount: 1.0000
120 WXL-6 #1769 [modified by GC] LWL-9-61DCM IE3 91DEAQ.1 254 0.7 UV MS 1
mAL WVL:254 nm
1-19.487
cl
100
_ s
| 0 |
80 N 4
] 7~
Y ] F'h‘}r 0 - |
1 N
(5)5 ‘
40
|I
2 |
A
| 2-21.853
o Mpo 5 ~ 14 &_ e PR—
-20 - —T — T T T min.
0.0 5.0 10.0 15.0 200 250 30,0
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU __ mAU*min %
1 19.49 n.a. 106.050 35.089 95.49 na  BMB*
2 21.85 n.a. 3.839 1.656 4.51 na.___ BMB*
Total: 109.889 36.714 100.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/Integration

PDF created with pdfFactory Pro trial version www.pdffactory.com

Version 6.80 SR12 Build 3578 (207169)
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Operator:GC Timebase:U3000 Sequence:WXL-6

Page 1-1
2017/5/25 10:57 L4
1766 LWL-9-37+-DCM IE3 91DEAO0.1 254 0.7
Sample Name: LWL-9-37+-DCM IE3 91DEA0.1 254 0.7 Injection Volume: 3.0
Vial Number. RE1 Channel: uv_vis_1
Sample Type: unknown Wavelength: 254
Contral Program: 2017011 Bandwidth: n.a.
Quantif. Method: 201701 Dilution Factor: 1.0000
Recording Time:  2017/5/24 18:04 Sample Weight: 1.0000
Run Time (min): 30.00 Sample Amount: 1.0000
400 WXL-6 #1766 [modified by GC] LWL-8-37+-DCM IE3 91DEAD.1 254 0.7 UV _VIS_1
-mAl WVL:254 nm
] 1-19.620
350~
(o] n
300 t = Il
\@ rz 21.747
250-] N |
_ m o €3 |
200—: A{J - |
150 G |
|
100 |
] |
50 | ]
] | |I | |
0__ e .\I,.__,,_ ~r S— 1) l\ ; L L
0.0 5.0 10.0 15.0 20.0 25.0 300
No. | Ret.Time Peak Name Height Area Rel.Area Amount Type
min mAU ___ mAU*min %
1 19.62 n.a. 353.939 114405 49.97 na  BMB*
2 21.75 n.a. 279.219 114521  50.03 n.a. BMB
Total: 633.158 228926 100.00 0.000
Chromeleon (c) Dionex 1996-2006
DEFAULT/Integration

PDF created with pdfFactory Pro trial version www.pdffactory.com
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Version 6.80 SR12 Build 3578 (207169)
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1wl-8-40H-400M
NA

May 20 2017
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lwl-9-40

BEEf(E]: 2017-4-10, 12:02:06 B Eat(al: 2017-5-31, 14:45:42
BB S P \s 1P Iwl 201 7-4-10Y 1w1=9-40-0 j-70+30-1-214. org

85 Py N A
oj-h 70:30
214nm L Oml/min

500 58 H (1w]-9-40-0j-70+30-1-214. org)

450

400 Br

(@]
=26.757

>1a.050

\
L

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

B4 (8] (min)
SR
[ 2= [ 24 LR A [ 321 e Jip oA TR
1 18, 050 10:396. 275 503601, 844 4. 1432
2 26. 757 206053, 266 11651404, 000 95, B5G8
Bt 216449, 541 12155006, 844 100. 0000
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lwl=-9-27-rac

BL AR 2017-04-10, 11:15:58 B Ead(El: 2017-04-10, 12:05:10
B AP \s 10wl \2017-4-10Y 1wl =8-2T7-rac-0j-T0+30-1-

214, org

S5 P A

oj-h  T0:30

Zl4nm  1.0ml/min

5 (1wl-9-27-rac-0j-70+30-1-214. org)

220
200
180
Br
160
140 - 8
o
~ 120 O, L ‘.
Ei T 5
B 100 N &
& 0 |
80 rac-6 \
60 \
|
40
20
. T, T em——
-20
012345678 910111213141516171819202122232425262728293031323334353637
4 (8] (min)
SWERE
5 2 £ B I ) 1475 R Cp S
1 17. 768 126566, 875 5636427, 000 50, 0930
2 26.937 101688, 938 5615507, 000 49, 9070
Bt 228255. 813 11251934, 000 100, 0000
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