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General Methods. All commercially available reagents were used without further
purification unless otherwise noted. All dry solvents were freshly distilled under
nitrogen from appropriate drying agents before use. Tetrahydrofuran and ethyl ether
were distilled from sodium-benzophenone. Acetone AR was used directly. Column
chromatography was performed on silica gel (200-300 mesh). 'H NMR spectra were
recorded on a 400 MHz NMR spectrometer and °C NMR spectra were recorded on a 100
MHz NMR spectrometer. IR spectra were recorded on a FT-IR spectrometer. Melting
points were uncorrected. 2-Aryl allylic alcohols were prepared by reacting the
corresponding aryl Grignard regents with propargyl alcohol in the presence of Cul
according to the reported procedures.' Homoallylic alcohol 1| was prepared by reacting
4-chloro-a-methylstyrene with paraformaldehyde and Sc(OTf); according to the reported
procedure.”  Olefin 5a was prepared from the corresponding alcohol (la) via
deprotonation with NaH and subsequent alkylation with Mel according to the reported
procedures.”  Olefin 5b was prepared from the corresponding alcohol (1a) with Et;N and
AcCl in DCM at rt. Olefin 5¢c was prepared by reacting the corresponding alcohol (1a)
with pyridine and CICOOEt.* Olefin 5d was prepared by reacting the corresponding
allylic bromide® with LiCL®  Allylic fluorides 5e-g and allylic azides 5h-1 were prepared
by reacting the corresponding allylic bromide'” with TBAF’ or NaN;'"* according to the
reported procedures. Olefins 7a, 7b, 7d-h, 7p-t, 7v, 7X, and 7y were purchased from
commercial suppliers. Olefins 7¢, 7i-0, and 7u were prepared from the corresponding
aldehydes or ketones by wittig reaction.”'®  Olefin 7w was prepared from

7-bromo-1-tetralone according to the reported procedures.'' ™
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Representative procedure for asymmetric bromohydroxylation of allylic alcohol
(Table 2, entry 1). A mixture of (DHQD),PHAL (0.0389 g, 0.050 mmol), (+)-CSA
(0.0116 g, 0.050 mmol), and N-bromobenzamide' (0.120 g, 0.60 mmol) in acetone (5.0
mL) and water (0.5 mL) was stirred at -50 °C for 15 min. Allylic alcohol (1a) (0.0843 g,
0.50 mmol) was subsequently added. Upon stirring at -50 °C for 72 h, the reaction
mixture was quenched with saturated aqueous Na,S,0; (10 mL) at -50 °C, extracted with
EtOAc (3x10 mL), dried over MgSQ,, filtered, concentrated, and purified by flash
chromatography (silica gel, eluent: petroleum ether/ethyl acetate = 2:1) to afford
bromohydrin 2a as colorless oil (0.1102 g, 83% yield, 96% ee).

1) S. Fujisaki, S. Hamura, H. Eguchi and A. Nishida, Bull. Chem. Soc. Jpn. 1993, 66,

2426.

Representative procedure for asymmetric bromohydroxylation of styrene (Table 4,
entry 1). A mixture of (DHQD),PHAL (0.0389 g, 0.050 mmol), (-)-CSA (0.0116 g,
0.050 mmol), and N-bromobenzamide (0.120 g, 0.60 mmol) in acetone (5.0 mL) and water
(0.25 mL) was stirred at -40 °C for 15 min. 2-Methylstyrene (7a) (0.0591 g, 0.50 mmol)
was subsequently added. The reaction mixture was stirred at -40 °C for 72 h, quenched
with saturated aqueous Na,S,0;3 (10 mL) at -40 °C, extracted with DCM (3x10 mL), dried
over MgSOQ,, filtered, concentrated, and purified by flash chromatography (silica gel,
eluent: petroleum ether/ethyl acetate = 15:1) to afford bromohydrin 8a as pale yellow oil

(0.0891 g, 83% yield, 90% ee).
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Table 2, entry 1

Br
OH

OH
Cl 2a

Colorless oil; [o]p® =+11.9 (c 1.1, CHCl3) (96% ee); IR (film) 3465, 1492, 1074, 818
cm; 'H NMR (400 MHz, CDCls) & 7.42-7.34 (m, 4H), 3.90 (d, J = 10.8 Hz, 1H),
3.86-3.81 (m, 2H), 3.78 (d, J = 10.8 Hz, 1H), 3.02 (br's, 1H), 2.17 (br's, IH); “C NMR
(100 MHz, CDCl3) & 139.8, 134.3, 129.0, 127.2, 75.8, 68.4, 41.0; HRMS Calcd for
CoH;oBrCINaO, (M+Na): 286.9445; Found: 286.9446.

Y. Zhang, H. Xing, W. Xie, X. Wan, Y. Lai and D. Ma, Adv. Synth. Catal. 2013, 355, 68.

Table 2, entry 2

Br
OH

OH
F 2b

Colorless oil; [o]p™ =+11.6 (c 1.1, CHCL3) (91% ee); IR (film) 3433, 1510, 1075, 835
cm™; 'H NMR (400 MHz, CDCls) & 7.47-7.40 (m, 2H), 7.11-7.04 (m, 2H), 3.90 (d, J =
10.8 Hz, 1H), 3.85-3.81 (m, 2H), 3.79 (d, J=10.8 Hz, 1H), 3.05 (br s, 1H), 2.23 (t, J=6.4
Hz, 1H); C NMR (100 MHz, CDCl3) & 163.8, 161.4, 136.98, 136.95, 127.6, 127.5,
115.8, 115.6, 75.8, 68.4, 41.2; HRMS Calcd for CoH;(BrFNaO, (M+Na): 270.9740;
Found: 270.9741.

Y. Zhang, H. Xing, W. Xie, X. Wan, Y. Lai and D. Ma, Adv. Synth. Catal. 2013, 355, 68.

Table 2, entry 3

Br
OH

Br OH 2c

Colorless oil; [a]p™® =+12.4 (¢ 0.97, CHCI3) (96% ee); IR (film) 3465, 1078, 818 cm™;

'H NMR (400 MHz, CDCl3) § 7.52 (d, J = 9.2 Hz, 2H), 7.34 (d, J = 9.2 Hz, 2H), 3.91 (d, J

= 10.8 Hz, 1H), 3.86-3.81 (m, 2H), 3.79 (d, J = 10.8 Hz, 1H), 2.97 (br s, 1H), 2.06 (br s,

1H); "“C NMR (100 MHz, CDCls) & 140.3, 131.9, 127.5, 122.4, 75.9, 68.3, 40.9;
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HRMS Calcd for CoH;¢Br,NaO, (M+Na): 330.8940; Found: 330.8942.
Y. Zhang, H. Xing, W. Xie, X. Wan, Y. Lai and D. Ma, Adv. Synth. Catal. 2013, 355, 68.

Table 2, entry 4

Br
OH

Ph OH2d

(X-ray structure)

White solid; mp. 111-113 °C; [o]p® = +17.8 (¢ 0.93, CHCl3) (93% ee); IR (film)
3366, 1076, 761 cm™; 'H NMR (400 MHz, CDCl3) & 7.65-7.57 (m, 4H), 7.56-7.50 (m,
2H), 7.48-7.42 (m, 2H), 7.39-7.33 (m, 1H), 3.97 (d, J = 10.8 Hz, 1H), 3.95-3.87 (m, 2H),
3.87 (d, J = 10.8 Hz, 1H), 3.03 (brs, 1H), 2.13 (dd, J=7.2, 5.6 Hz, IH); '>C NMR (100
MHz, CDCls) ¢ 141.2, 140.6, 140.1, 129.0, 127.7, 127.5, 127.3, 126.2, 76.0, 68.6, 41.3;
HRMS Calcd for C;sH;sBrNaO, (M+Na): 329.0148; Found: 329.0147.

Y. Zhang, H. Xing, W. Xie, X. Wan, Y. Lai and D. Ma, Adv. Synth. Catal. 2013, 355, 68.

Table 2, entry 5

Br
OH

OH
Me 2e

Colorless oil; [a]p™® =+12.8 (¢ 0.97, CHCI3) (90% ee); IR (film) 3433, 1075, 707 cm’;
'H NMR (400 MHz, CDCls) & 7.31-7.26 (m, 2H), 7.25-7.21 (m, 1H), 7.17-7.12 (m, 1H),
3.94 (d, J = 10.8 Hz, 1H), 3.91-3.84 (m, 2H), 3.82 (d, J = 10.8 Hz, 1H), 2.93 (br s, 1H),
2.38 (s, 3H), 2.01-1.92 (m, 1H); *C NMR (100 MHz, CDCls) & 141.1, 138.5, 129.0,
128.7, 126.3, 122.7, 76.1, 68.6, 41.4, 21.8; HRMS Calcd for CjoH;3BrNaO, (M+Na):
266.9991; Found: 266.9991.

Y. Zhang, H. Xing, W. Xie, X. Wan, Y. Lai and D. Ma, Adv. Synth. Catal. 2013, 355, 68.

Table 2, entry 6
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Br
OH

OH2f

Colorless oil; [o]p”” = +11.2 (¢ 0.95, CHCl3) (77% ee); IR (film) 3398, 1448, 1075,

700 cm; 'H NMR (400 MHz, CDCly) & 7.48-7.43 (m, 2H), 7.43-7.37 (m, 2H),

7.36-7.30 (m, 1H), 3.94 (d, J = 10.8 Hz, 1H), 3.91-3.83 (m, 2H), 3.83 (d, J = 10.8 Hz, 1H),

3.02 (br s, 1H), 2.18-2.10 (m, 1H); "*C NMR (100 MHz, CDCl3) & 141.1, 128.8, 128.2,

125.7, 76.1, 68.5, 41.3; HRMS Calcd for CoH;;BrNaO, (M+Na): 252.9835; Found:

252.9835.

1) W. Adam and M. Heil, J. Am. Chem. Soc. 1992, 114, 5591.

2) W. Adam, R. Stéssel, A. Treiber, J. Org. Chem. 1995, 60, 2879.

3) S.-T. Chen and J.-M. Fang, J. Org. Chem. 1997, 62, 4349.

4) Y. Zhang, H. Xing, W. Xie, X. Wan, Y. Lai and D. Ma, Adv. Synth. Catal. 2013, 355,
68.

Table 2, entry 7

Br
OH

OH
Me 29

Colorless oil; [o]p™ = +11.3 (¢ 0.91, CHCl3) (93% ee); IR (film) 3398, 1508, 1076,
818 cm”; 'H NMR (400 MHz, CDCls) § 7.30-7.25 (m, 1H), 7.25-7.19 (m, 1H), 7.01 (t, J
= 9.2 Hz, 1H), 3.90 (d, J = 10.8 Hz, 1H), 3.88-3.81 (m, 2H), 3.78 (d, J = 10.8 Hz, 1H),
3.00 (brs, 1H), 2.29 (d, J = 1.6 Hz, 3H), 2.17 (t, J = 6.4 Hz, 1H); ">C NMR (100 MHz,
CDCl3) & 162.4, 159.9, 136.6, 136.5, 129.0, 128.9, 125.3, 125.2, 124.75, 124.67, 115.4,
115.1, 75.7, 68.5, 41.3, 14.99, 14.96; HRMS Calcd for CioH;,BrFNaO, (M+Na):
284.9897; Found: 284.9899.

Table 2, entry 8
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Cl
Me 2h

Colorless oil; [a]p™® =+12.3 (¢ 0.95, CHCI3) (96% ee); IR (film) 3398, 1076, 821 cm™;
'H NMR (400 MHz, CDCl3) § 7.34 (d, J = 8.4 Hz, 1H), 7.32 (d, J =2.0 Hz, 1H), 7.19 (dd,
J=8.4,2.0 Hz, 1H), 3.89 (d, J = 10.8 Hz, 1H), 3.86-3.80 (m, 2H), 3.77 (d, J = 10.8 Hz,
1H), 3.05 (br s, 1H), 2.39 (s, 3H), 2.25 (t, J = 6.4 Hz, 1H); >C NMR (100 MHz, CDCl;)
8 139.7, 136.5, 134.4, 129.4, 128.3, 124.5, 75.8, 68.4, 41.1, 20.5; HRMS Calcd for
C1oH1,BrCINaO, (M+Na):  300.9601; Found: 300.9602.

Table 2, entry 9

Br
OH

OH
Cl 2i

Colorless oil; [a]p™® =+11.2 (¢ 0.92, CHCl;) (94% ee); IR (film) 3398, 1076, 824 cm™';

Me

"H NMR (400 MHz, CDCls) & 7.45 (d, J = 2.0 Hz, 1H), 7.26 (d, J =8.0 Hz, 1H), 7.20 (dd,
J=8.0, 1.6 Hz, 1H), 3.88 (d, J = 10.8 Hz, 1H), 3.85-3.79 (m, 2H), 3.76 (d, J = 10.8 Hz,
1H), 3.10 (br s, 1H), 2.37 (s, 3H), 2.35-2.30 (m, 1H); ">C NMR (100 MHz, CDCL) §
140.6, 136.1, 135.0, 131.2, 126.6, 123.9, 75.8, 68.4, 41.0, 19.9; HRMS Calcd for
Ci1oH1,BrCINaO, (M+Na):  300.9601; Found: 300.9601.

Table 2, entry 10

Br

Me OH

OH
Me 2j
(X-ray structure)
White solid; mp. 90-92 °C; [a]p™ =+11.3 (¢ 0.97, CHCL3) (83% ee); IR (film) 3433,
1491, 1076, 726 cm™';  "H NMR (400 MHz, CDCl3) & 7.08 (d, J = 6.8 Hz, 2H), 3.90 (d, J
= 10.8 Hz, 1H), 3.88-3.78 (m, 2H), 3.78 (d, J = 10.8 Hz, 1H), 2.89 (br s, 1H), 2.27 (d, J =
S-7



2.0 Hz, 6H), 1.95 (dd, J=7.6, 5.6 Hz, 1H); '>C NMR (100 MHz, CDCl3) § 160.9, 158.5,
135.9, 135.8, 126.22, 126.17, 124.9, 124.7, 75.7, 68.5, 41.4, 15.1, 15.0; HRMS Calcd for
CyH;4BrFNaO, (M+Na): 299.0053; Found: 299.0052.

Table 2, entry 11

Br
OH

LT by

Colorless oil; [o]p™ = +11.5 (¢ 0.99, CHCL;) (90% ee); IR (film) 3433, 1508, 1075,
752 em™; 'H NMR (400 MHz, CDCl3) & 7.97 (d, J = 1.6 Hz, 1H), 7.91-7.82 (m, 3H),
7.55-7.47 (m, 3H), 4.03 (d, J=10.8 Hz, 1H), 4.01-3.91 (m, 2H), 3.95 (d, J = 10.8 Hz, 1H),
3.09 (br s, 1H), 2.10-2.00 (m, 1H); "*C NMR (100 MHz, CDCls) & 138.5, 133.3, 133.1,
128.7, 128.5, 127.8, 126.7, 126.6, 125.3, 123.2, 76.3, 68.6, 41.3; HRMS Calcd for
Ci3Hi;3BrNaO, (M+Na):  302.9991; Found: 302.9992.

Y. Zhang, H. Xing, W. Xie, X. Wan, Y. Lai and D. Ma, Adv. Synth. Catal. 2013, 355, 68.

Table 2, entry 12

Br
OMe

ol OH o)

Colorless oil; [a]p™ = +8.7 (¢ 1.1, CHCl3) (90% ee); IR (film) 3466, 1491, 1090, 827
cm™; 'HNMR (400 MHz, CDCl;) § 7.41-7.31 (m, 4H), 4.00 (dd, J = 11.6, 5.2 Hz, 1H),
3.95 (dd, J = 11.6, 6.0 Hz, 1H), 3.86 (d, J = 11.2 Hz, 1H), 3.77 (d, J = 10.8 Hz, 1H), 3.19
(s, 3H), 1.80 (t, J = 6.0 Hz, 1H); "“C NMR (100 MHz, CDCl3) § 137.4, 134.4, 129.0,
128.5, 79.9, 65.2, 51.2, 35.3; HRMS Calcd for CoH2BrCINaO, (M+Na): 300.9601;
Found: 300.9600.

Table 2, entry 13
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Br
OEt

Cl OHZn]

Colorless oil; [o]p”” = +7.6 (¢ 0.95, CHCl3) (91% ee); IR (film) 3449, 1491, 1076, 831
cm™; 'HNMR (400 MHz, CDCl;) § 7.41-7.31 (m, 4H), 3.99 (dd, J = 11.2, 5.6 Hz, 1H),
3.94 (dd, J = 11.2, 6.4 Hz, 1H), 3.86 (d, J = 10.8 Hz, 1H), 3.79 (d, J = 10.8 Hz, 1H),
3.43-3.34 (m, 1H), 3.33-3.24 (m, 1H), 1.75 (t, J = 6.4 Hz, 1H), 1.21 (t, J = 7.2 Hz, 3H);
BC NMR (100 MHz, CDCls) & 138.1, 134.3, 129.0, 128.4, 79.7, 65.5, 58.9, 35.7, 15.7;

HRMS Calcd for C;H4BrCINaO, (M+Na): 314.9758; Found: 314.9757.

Table 2, entry 14

Br
OH

Cl OH2n
Colorless oil; [o]p”” = +0.22 (¢ 0.90, CHCl3) (86% ee); IR (film) 3366, 1491, 1093,

829 cm™; 'H NMR (400 MHz, CDCl3) § 7.41-7.31 (m, 4H), 3.84 (br s, 1H), 3.79-3.67
(m, 3H), 3.65-3.55 (m, 1H), 2.39 (ddd, J = 14.4, 9.6, 4.4 Hz, 1H), 2.13-2.01 (m, 2H); "C
NMR (100 MHz, CDCls) & 141.5, 133.7, 128.8, 127.2, 76.5, 59.9, 44.7, 40.7, HRMS
Calcd for CjoHBrCINO,; (M+NHy): 296.0047; Found: 296.0049.

Determination of the absolute configuration of bromohydrin 2a (Scheme 3)

Br

OH (0]
K,COs (5 equiv)
— =

OH  acetone, rt o OH

Cl 2a 80% yield 4
96% ee 96% ee

To a mixture of 2a (0.0648 g, 0.24 mmol) in acetone (2 mL) was added K,CO3 (0.1659
g, 1.2 mmol). Upon stirring at rt overnight, the reaction mixture was filtered through a
silica gel plug and concentrated to give epoxide 4 as colorless oil (0.0359 g, 80% yield,
96% ee). [a]p™® =+19.8 (¢ 1.0, CHClL3) (96% ee) {lit." [a]p*® = +26 (¢ 0.92, CHCl;) for
(R)-4}; IR (film) 3423, 1495, 1014, 827 cm™’; 'H NMR (400 MHz, CDCl3) § 7.36-7.29
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(m, 4H), 4.08 (dd, J = 12.4, 4.4 Hz, 1H), 3.97 (dd, J = 12.4, 8.4 Hz, 1H), 3.26 (d, J = 5.2
Hz, 1H), 2.79 (d, J = 5.2 Hz, 1H), 1.95 (dd, J = 8.8, 4.8 Hz, 1H); "“C NMR (100 MHz,
CDCls) o 136.1, 134.2, 128.9, 127.6, 63.3, 60.1, 52.9. HRMS (EI) Calcd for CoHoO,Cl
(M): 184.0291; Found: 184.0293.

R. H. Prager, K. Schafer, D. P. G. Hamon and R. A. Massy-Westropp, Tetrahedron 1995,
51, 11465.

Table 3, entry 1

Br
OH

M
Cl © e6a

Yellow oil; [o]p”® = +23.9 (¢ 1.2, CHCl3) (98% ee); IR (film) 3464, 1491, 1092, 834
cm™; 'HNMR (400 MHz, CDCls) § 7.44 (d, J = 9.2 Hz, 2H), 7.34 (d, J = 9.2 Hz, 2H),
3.78 (d, J = 10.8 Hz, 1H), 3.70 (d, J = 10.8 Hz, 1H), 3.69 (d, J = 9.6 Hz, 1H), 3.65 (d, J =
9.6 Hz, 1H), 3.40 (s, 3H), 2.99 (br s, 1H); >C NMR (100 MHz, CDCls) & 140.1, 134.0,
128.7, 127.3, 77.4, 74.7, 59.7, 40.7; HRMS Calcd for C;oH;,BrCINaO, (M+Na):
300.9601; Found: 300.9600.

Table 3, entry 2

Br
OH

cl OAc 6b

Colorless oil; [a]p™ = +13.7 (¢ 1.2, CHCl;) (63% ee); IR (film) 3467, 1736, 1491,
1234, 829 cm™; 'H NMR (400 MHz, CDCl;) & 7.41 (d, J = 8.4 Hz, 2H), 7.36 (d, J = 8.8
Hz, 2H), 4.42 (d, J = 11.6 Hz, 1H), 4.38 (d, J = 11.6 Hz, 1H), 3.79 (d, J = 10.8 Hz, 1H),
3.73 (d, J = 10.8 Hz, 1H), 2.98 (br s, 1H), 2.05 (s, 3H); "“C NMR (100 MHz, CDCl;) &
170.9, 139.1, 134.4, 1289, 1273, 74.5, 68.8, 40.5, 21.0; HRMS Calcd for
C11H,BrCINaO; (M+Na): 328.9551; Found: 328.9550.

Table 3, entry 3

S-10



Br
OH

cl OCOOEt 6c

Colorless oil; [a]p™ = +19.4 (¢ 1.0, CHCI;) (83% ee); IR (film) 3483, 1745, 1492,
1260, 830 cm™; 'H NMR (400 MHz, CDCl;) § 7.43 (d, J = 8.4 Hz, 2H), 7.36 (d, J = 8.4
Hz, 2H), 4.43 (s, 2H), 4.18 (q, J = 7.2 Hz, 2H), 3.82 (d, J = 10.8 Hz, 1H), 3.74 (d, J=10.8
Hz, 1H), 3.01 (brs, 1H), 1.28 (t, J = 7.2 Hz, 3H); >C NMR (100 MHz, CDCl3) & 155.0,
138.8, 134.5, 1289, 127.3, 74.4, 715, 64.8, 402, 143; HRMS Calcd for
C2H14BrCINaO4 (M+Na): 358.9656; Found: 358.9658.

Table 3, entry 4

Br
OH

Cl cl 6d

Colorless oil; [o]p”” = +11.2 (¢ 0.79, CHCIl3) (87% ee); IR (film) 3538, 1490, 1093,
829 cm™; 'H NMR (400 MHz, CDCL3) & 7.47-7.41 (m, 2H), 7.41-7.35 (m, 2H), 3.95 (d,
J=11.6 Hz, 1H), 3.91 (d, J=11.6 Hz, 1H), 3.86 (d, J = 10.8 Hz, 1H), 3.78 (d, J = 10.8 Hz,
1H), 2.89 (br s, 1H); "C NMR (100 MHz, CDCl;) & 138.9, 134.7, 129.0, 127.4, 74.9,
51.2,40.4; HRMS (EI) Calcd for CoHoBrCLO (M): 281.9214; Found: 281.9217.

Table 3, entry 5

Br
OH

F
Cl fe

Colorless oil; [o]p™ = +36.4 (¢ 0.88, CHCl3) (90% ee); IR (film) 3464, 1492, 1094,
829 cm™; 'H NMR (400 MHz, CDCl3) & 7.45 (d, J = 8.4 Hz, 2H), 7.38 (d, J = 8.4 Hz,
2H), 4.64 (dd, J = 38.4, 9.2 Hz, 1H), 4.52 (dd, J = 38.4, 9.6 Hz, 1H), 3.90 (dd, J = 11.2,
1.2 Hz, 1H), 3.76 (dd, J = 11.2, 2.0 Hz, 1H), 2.79 (br s, 1H); "°C NMR (100 MHz,
CDCls) & 138.2, 134.7, 129.0, 127.3, 87.1, 85.3, 74.3, 74.1, 39.83, 39.80; HRMS (EI)
Calcd for CoHoBrCIFO (M):  265.9509; Found: 265.9512.



Table 3, entry 6

Br
OH

F ] 6f

Colorless oil; [o]p™ = +27.0 (¢ 0.67, CHCL;) (85% ece); IR (film) 3547, 1510, 1231,
836 cm™; 'H NMR (400 MHz, CDCl3) & 7.53-7.44 (m, 2H), 7.13-7.04 (m, 2H), 4.65 (dd,
J=38.4,9.6 Hz, 1H), 4.53 (dd, J =38.0, 9.6 Hz, 1H), 3.90 (dd, J =10.8, 1.2 Hz, 1H), 3.77
(dd, J=11.2,2.0 Hz, 1H), 2.79 (br s, 1H); >C NMR (100 MHz, CDCl3) & 164.1, 161.6,
135.5,127.8, 127.75, 127.66, 115.8, 115.6, 87.2, 85.4, 74.3, 74.1, 40.1, 40.0;, HRMS (EI)
Calcd for CoHoBrF,0 (M):  249.9805; Found: 249.9807.

Table 3, entry 7

Br

Me OH

F
Me 6g

Colorless oil; [o]p™ =+35.0 (¢ 1.3, CHCL) (91% ee); IR (film) 3547, 1490, 1015, 727
cm™;  'HNMR (400 MHz, CDCl3) & 7.13 (d, J = 6.8 Hz, 2H), 4.63 (dd, J = 32.0, 9.6 Hz,
1H), 4.52 (dd, J = 31.6, 9.2 Hz, 1H), 3.89 (dd, J = 10.8, 0.8 Hz, 1H), 3.76 (dd, J = 11.2,
2.0 Hz, 1H), 2.76 (br s, 1H), 2.28 (d, J = 1.6 Hz, 6H); *C NMR (100 MHz, CDCl3) &
161.1, 158.7, 134.4, 126.4, 126.35, 126.30, 125.0, 124.8, 87.3, 85.6, 74.3, 74.1, 40.2, 40.1,
15.1,15.0; HRMS (EI) Calcd for C,;H;3BrF,0 (M): 278.0118; Found: 278.0116.

Table 3, entry 8
Br

OH
cl Ns 6h
Colorless oil; [a]p™ = -22.7 (c 0.96, CHCl;) (92% ee); IR (film) 3538, 2106, 1491,
1093, 772 cm™; 'H NMR (400 MHz, CDCl;) & 7.44-7.35 (m, 4H), 3.85 (d, J = 10.8 Hz,
1H), 3.75 (d, J=11.2 Hz, 1H), 3.70 (d, J = 12.8 Hz, 1H), 3.60 (d, J = 12.4 Hz, 1H), 2.87
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(br s, 1H); BC NMR (100 MHz, CDCl3) & 139.3, 134.5, 129.0, 127.1, 75.6, 58.7, 41.1;
HRMS Calcd for CoHgBrCIN3;NaO (M+Na): 311.9510; Found: 311.9512.

Table 3, entry 9

Br
OH

Ns i

Colorless oil; [o]p™ = -13.1 (¢ 0.94, CHCI3) (87% ee); IR (film) 3539, 2108, 1510,

F

1232, 836 cm™; 'H NMR (400 MHz, CDCls) & 7.49-7.40 (m, 2H), 7.13-7.05 (m, 2H),
3.86 (d, J=10.8 Hz, 1H), 3.76 (d, J = 10.8 Hz, 1H), 3.71 (d, J = 12.8 Hz, 1H), 3.61 (d, J =
12.4 Hz, 1H), 2.83 (br s, 1H); *C NMR (100 MHz, CDCl3) & 164.0, 161.5, 136.60,
136.57, 127.6, 127.5, 115.9, 115.7, 75.5, 58.9, 41.3; HRMS Calcd for CoHoBrFN3NaO
(M+Na): 295.9805; Found: 295.9806.

Table 3, entry 10

Br
OH

N3
Me 6]
Colorless oil; [()L]D20 =-16.9 (c 1.1, CHClI3) (84% ee); IR (film) 3538, 2105, 1489, 1297,
706 cm™; 'H NMR (400 MHz, CDCl;) & 7.33-7.27 (m, 2H), 7.23 (d, J = 8.0 Hz, 1H),
7.17 (d, J=7.6 Hz, 1H), 3.88 (d, J = 10.8 Hz, 1H), 3.78 (d, J = 10.8 Hz, 1H), 3.73 (d, J =
12.4 Hz, 1H), 3.62 (d, J = 12.8 Hz, 1H), 2.81 (br s, 1H), 2.39 (s, 3H); "*C NMR (100
MHz, CDCls) & 140.7, 138.6, 129.3, 128.7, 126.2, 122.5, 75.8, 58.9, 41.5, 21.8; HRMS
Calcd for CjoH,BrN;NaO (M+Na):  292.0056; Found: 292.0056.

Table 3, entry 11

Br
OH

N3

Me 6k

Cl
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Colorless oil; [()L]D20 =-29.3 (c 1.2, CHCI3) (94% ee); IR (film) 3539, 2106, 1484, 1048,
827 cm™; 'H NMR (400 MHz, CDCl3) § 7.36 (d, J = 8.0 Hz, 1H), 7.34 (d, J = 2.0 Hz,
1H), 7.20 (dd, J = 8.0, 2.0 Hz, 1H), 3.85 (d, J = 10.8 Hz, 1H), 3.74 (d, J = 10.8 Hz, 1H),
3.69 (d, J = 12.4 Hz, 1H), 3.60 (d, J = 12.4 Hz, 1H), 2.86 (br s, 1H), 2.41 (s, 3H); "“C
NMR (100 MHz, CDCls) & 139.3, 136.6, 134.6, 129.4, 128.2, 124.3, 75.5, 58.8, 41.2, 20.5;
HRMS Calcd for C;oH;BrCIN;sNaO (M+Na): 325.9666; Found: 325.9669.

Table 3, entry 12

Br
OH

SO

Colorless oil; [()L]D20 =-38.9 (c 1.1, CHClI3) (96% ee); IR (film) 3538, 2106, 1508, 1290,
750 cm™; 'H NMR (400 MHz, CDCl;) & 7.99 (d, J = 1.6 Hz, 1H), 7.92-7.82 (m, 3H),
7.56-7.47 (m, 3H), 3.99 (d, J = 10.8 Hz, 1H), 3.90 (d, J = 10.8 Hz, 1H), 3.83 (d, J = 12.4
Hz, 1H), 3.72 (d, J = 12.8 Hz, 1H), 2.93 (brs, IH); "*C NMR (100 MHz, CDCl;) & 138.1,
133.2, 133.1, 128.7, 128.5, 127.8, 126.8, 126.7, 125.2, 122.9, 76.1, 58.9, 41.4; HRMS
Calcd for Ci3H;BrN3sNaO (M+Na):  328.0056; Found: 328.0058.

Table 4, entry 1

Me OH
~__Br

8a
Pale yellow oil; [a]p®® =+51.3 (¢ 1.07, CHCI3) (90% ee); IR (film) 3388, 1460, 1064
cm’; 'HNMR (400 MHz, CDCl3) § 7.55-7.49 (m, 1H), 7.29-7.19 (m, 2H), 7.18-7.14 (m,
1H), 5.14 (dt, J = 9.6, 2.8 Hz, 1H), 3.60 (dd, J = 10.4, 2.8 Hz, 1H), 3.49 (dd, J = 10.8, 9.6
Hz, 1H), 2.58 (d, J = 2.8 Hz, 1H), 2.35 (s, 3H); “C NMR (100 MHz, CDCl;) & 138.5,
134.9, 130.8, 128.4, 126.7, 125.5, 70.9, 39.2, 19.2.
X. Zhang, J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.

Table 4, entry 2
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OH

~ Br
.

Pale yellow oil; [o]p™ = +40.6 (¢ 0.86, CHCl3) (76% ee) {lit." [a]p™® = +47.9 (c 1.6,
CHCl;) for (S)-8b}; IR (film) 3388, 1453, 1060 cm™; 'H NMR (400 MHz, CDCls) &
7.42-7.31 (m, 5H), 4.92 (dd, J = 8.8, 3.2 Hz, 1H), 3.64 (dd, J = 10.8, 3.6 Hz, 1H), 3.54 (dd,
J =104, 92 Hz, 1H), 2.76 (br s, 1H); "C NMR (100 MHz, CDCl;) & 140.5, 128.9,
128.7, 126.2, 74.0, 40.4.

1) S. Wei, R. Messerer and S. B. Tsogoeva, Chem. Eur. J. 2011, 17, 14380.

2) A. K. Macharla, R. C. Nappunni and N. Nama, Tetrahedron Lett. 2012, 53, 1401.

3) X.Zhang, J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.

Table 4, entry 3

Pr OH
- Br

8c

Pale yellow oil; [a]p®® = +44.4 (c 1.10, CHCI3) (89% ee); IR (film) 3387, 1449, 1057
cm”; '"H NMR (400 MHz, CDCL;) & 7.51 (d, J = 7.6 Hz, 1H), 7.33-7.26 (m, 2H),
7.26-7.18 (m, 1H), 5.25 (dd, J =9.2, 3.2 Hz, 1H), 3.57 (dd, J = 10.4, 3.2 Hz, 1H), 3.52 (dd,
J=10.4, 9.2 Hz, 1H), 3.14 (septet, J = 6.8 Hz, 1H), 2.66 (br s, 1H), 1.27 (d, J = 7.2 Hz,
3H), 1.25 (d, J="7.6 Hz, 3H); "C NMR (100 MHz, CDCl;) & 145.9, 137.0, 128.8, 126.4,
125.8, 125.7,70.4, 40.0, 28.6, 24.8, 23.8.

X. Zhang, J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.

Table 4, entry 4

OH

Me\©/_\/ Br
8d

Pale yellow oil; [a]p>® = +38.3 (¢ 1.05, CHCL3) (82% ee); IR (film) 3397, 1488, 1067

em”; 'H NMR (400 MHz, CDCls) & 7.25 (t, J = 7.6 Hz, 1H), 7.21-7.10 (m, 3H), 4.86

(dd, J=9.2, 3.2 Hz, 1H), 3.61 (dd, J = 10.4, 3.2 Hz, 1H), 3.52 (dd, J = 10.4, 9.2 Hz, 1H),
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2.73 (brs, 1H), 2.35 (s, 3H); "°C NMR (100 MHz, CDCl3) & 140.4, 138.6, 129.4, 128.7,
126.8, 123.2, 74.0, 40.4, 21.6.
X. Zhang, J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.

Table 4, entry 5

OH

Me 8e

Pale yellow oil; [a]p™ = +37.8 (¢ 0.95, CHCLs) (81% ee) {lit." [a]p™ = +34.7 (¢ 0.63,
CHCl) for (S)-8e}; IR (film) 3388, 1438, 1067 cm™; 'H NMR (400 MHz, CDCl3) &
7.25 (d, J = 8.0 Hz, 2H), 7.17 (d, J = 8.0 Hz, 2H), 4.87 (dd, J = 8.8, 3.2 Hz, 1H), 3.59 (dd,
J=10.4, 3.2 Hz, 1H), 3.52 (dd, J = 10.4, 8.8 Hz, 1H), 2.60 (br s, 1H), 2.34 (s, 3H); "C
NMR (100 MHz, CDCl3) & 138.4, 137.6, 129.5, 126.1, 73.9, 40.4, 21.4.

1) X.-F. Wu, C. Min, E. Nyamzundui, H.-B. Zhou and C. Dong, Tetrahedron: Asymmetry

2011, 22, 1640.
2) A.K.Macharla, R. C. Nappunni and N. Nama, Tetrahedron Lett. 2012, 53, 1401.
3) X.Zhang, J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.

Table 4, entry 6

OH

/O/\/Br
Ph 8f

White solid; mp. 98-100 °C; [a]p’® =+31.1 (¢ 1.05, CHCl;) (83% ee); IR (film) 3433,
1486, 1073 cm™; 'H NMR (400 MHz, CDCl3) 8 7.66-7.58 (m, 4H), 7.51-7.43 (m, 4H),
7.42-7.36 (m, 1H), 4.98 (dd, J = 8.8, 3.2 Hz, 1H), 3.69 (dd, J = 10.4, 3.2 Hz, 1H), 3.60 (dd,
J =104, 92 Hz, 1H), 2.71 (br s, 1H); "C NMR (100 MHz, CDCl;) & 141.5, 140.7,
139.4,129.0, 127.7, 127.6, 127.2, 126.6, 73.7, 40.2.

X. Zhang, J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.

S-16



Table 4, entry 7

OH

/@/\/ Br
F 8g

Pale yellow oil; [a]p™ = +39.9 (¢ 0.95, CHCl3) (86% ee); IR (film) 3397, 1510, 1067
cm”; 'HNMR (400 MHz, CDCl3) § 7.39-7.31 (m, 2H), 7.10-7.01 (m, 2H), 4.90 (dd, J =
8.8, 3.2 Hz, 1H), 3.60 (dd, J = 10.4, 3.2 Hz, 1H), 3.50 (dd, J = 10.4, 8.8 Hz, 1H), 2.78 (br s,
1H); BC NMR (100 MHz, CDCls) ¢ 164.1, 161.6, 136.29, 136.26, 128.0, 127.9, 115.9,
115.7,73.3, 40.2.

1) J.Ren, W. Dong, B. Yu, Q. Wu and D. Zhu, Tetrahedron: Asymmetry 2012, 23, 497.

2) X.Zhang, J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.

Table 4, entry 8

OH

Cl 8h

Pale yellow oil; [a]p®® = +38.3 (¢ 0.95, CHCI3) (88% ee); IR (film) 3364, 1492, 1092
cm™; 'H NMR (400 MHz, CDCl3) & 7.37-7.29 (m, 4H), 4.90 (dd, J = 8.8, 3.6 Hz, 1H),
3.60 (dd, J = 10.4, 3.6 Hz, 1H), 3.49 (dd, J = 10.4, 8.8 Hz, 1H), 2.75 (br s, 1H); "C
NMR (100 MHz, CDCl3) & 138.9, 134.4, 129.0, 127.6, 73.3, 40.1.

1) A. K. Macharla, R. C. Nappunni and N. Nama, Tetrahedron Lett. 2012, 53, 1401.

2) X.Zhang,J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.

Table 4, entry 9

Me OH
Me ~ Br

8i
Yellow oil; [a]p™ = +46.8 (c 1.01, CHCl3) (88% ee); IR (film) 3364, 1463, 1079 cm™;
'H NMR (400 MHz, CDCls) § 7.44-7.37 (m, 1H), 7.21-7.12 (m, 2H), 5.19 (dt, J = 9.6, 2.8
Hz, 1H), 3.60 (dd, J = 10.8, 2.8 Hz, 1H), 3.47 (dd, J = 10.4, 9.6 Hz, 1H), 2.84 (d, J =2.8
Hz, 1H), 2.32 (s, 3H), 2.23 (s, 3H); >C NMR (100 MHz, CDCls) & 138.4, 137.3, 133.4,
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130.0, 126.1, 123.3, 71.2, 39.3, 20.8, 14.9; HRMS (EI) Calcd for CioH;3BrO (M):
228.0150; Found: 228.0151.

Table 4, entry 10

Me OH
Ph “_ _Br

8]
Yellow oil; [a]p™ = +42.0 (c 1.08, CHCl3) (96% ee); IR (film) 3358, 1465, 1062 cm™;
'H NMR (400 MHz, CDCl3) & 7.55 (d, J = 7.2 Hz, 1H), 7.44-7.15 (m, 7H), 5.21 (dd, J =
9.2, 2.0 Hz, 1H), 3.63 (dd, J = 10.4, 2.8 Hz, 1H), 3.51 (dd, J = 10.4, 9.6 Hz, 1H), 2.77 (br s,
1H), 2.19 (s, 3H); '*C NMR (100 MHz, CDCl3) & 143.2, 142.1, 139.1, 132.3, 130.2,
129.5, 128.3, 127.1, 126.2, 124.7, 71.2, 39.4, 16.4; HRMS (EI) Calcd for C,sH;sBrO
(M):  290.0306; Found: 290.0310.

Table 4, entry 11

Me OH
F - Br

8k

Colorless oil; [o]p™ = +32.0 (¢ 0.92, CHCl3) (90% ee); IR (film) 3351, 1466, 1083
cm™; 'HNMR (400 MHz, CDCL3) & 7.31 (d, J = 7.6 Hz, 1H), 7.25-7.17 (m, 1H), 6.99 (t,
J=8.8 Hz, 1H), 5.12 (dt, J = 9.2, 2.8 Hz, 1H), 3.57 (dd, J = 10.8, 3.2 Hz, 1H), 3.46 (dd, J
=10.4, 9.2 Hz, 1H), 2.75 (d, J = 2.8 Hz, 1H), 2.24 (d, J = 2.0 Hz, 3H); ">C NMR (100
MHz, CDCl3) & 162.5, 160.1, 140.8, 140.7, 127.5, 127.4, 122.4, 122.2, 121.19, 121.16,
1152, 114.9, 70.8, 70.7, 38.9, 10.4, 10.3; HRMS (EI) Calcd for CoH;oBrFO (M):
231.9899; Found: 231.9896.

Table 4, entry 12

Me OH
Br. ~ Br

8l

Yellow oil; [a]p®® = +18.8 (¢ 1.07, CHCL;) (93% ee); IR (film) 3375, 1462, 1062 cm’’;
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'H NMR (400 MHz, CDCl3) & 7.61-7.45 (m, 2H), 7.11 (t, J = 8.0 Hz, 1H), 5.18 (dd, J =
9.2,2.0 Hz, 1H), 3.59 (dd, J = 10.8, 2.8 Hz, 1H), 3.43 (t, J=10.0 Hz, 1H), 2.64 (br s, 1H),
242 (s, 3H); "“C NMR (100 MHz, CDCls) & 140.5, 134.5, 132.7, 127.7, 126.5, 124.9,
71.5, 38.9, 18.9; HRMS (EI) Calcd for CoH;(Br,O (M): 291.9098; Found:
291.9095.

Table 4, entry 13

Me OH
: Br

F 8m

Yellow oil; [a]p™ =+42.5 (¢ 1.22, CHCl3) (95% ee); IR (film) 3365, 1496, 1066 cm™;
'H NMR (400 MHz, CDCls) & 7.47 (dd, J = 8.4, 6.0 Hz, 1H), 6.92 (td, J = 8.4, 2.8 Hz, 1H),
6.88 (dd, J = 9.6, 2.4 Hz, 1H), 5.07 (dt, J = 9.2, 2.8 Hz, 1H), 3.54 (dd, J = 10.4, 2.8 Hz,
1H), 3.44 (dd, J = 10.4, 9.6 Hz, 1H), 2.81 (d, J = 2.8 Hz, 1H), 2.32 (s, 3H); "“C NMR
(100 MHz, CDCl3) & 163.6, 161.2, 137.43, 137.35, 134.31, 134.28, 127.5, 127.4, 117.5,
117.3, 113.5, 113.3, 70.4, 39.1, 19.2; HRMS (EI) Calcd for CoHoBrFO (M): 231.9899;
Found: 231.9901.

Table 4, entry 14

Me OH
~~__Br

Cl 8n

Yellow oil; [a]p™ =+37.1 (¢ 1.12, CHCl3) (98% ee); IR (film) 3386, 1483, 1064 cm™;
'H NMR (400 MHz, CDCl3) & 7.43 (d, J = 8.4 Hz, 1H), 7.20 (dd, J = 8.4, 1.6 Hz, 1H),
7.14 (s, 1H), 5.06 (dd, J =9.2, 2.8 Hz, 1H), 3.53 (dd, J = 10.4, 2.8 Hz, 1H), 3.42 (dd, J =
10.4, 9.6 Hz, 1H), 2.85 (br s, 1H), 2.29 (s, 3H); ">C NMR (100 MHz, CDCl3) & 137.0,
136.7, 133.9, 130.5, 127.1, 126.7, 70.4, 38.8, 19.0; HRMS (EI) Calcd for CoH(BrCIlO
(M): 247.9604; Found: 247.9606.

Table 4, entry 15
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Me OH
: Br

Br 80

White solid; mp. 64-66 °C; [a]p™ = +37.3 (c 1.17, CHCLs) (98% ee); IR (film) 3366,
1480, 1066 cm™; '"H NMR (400 MHz, CDCl3) & 7.45-7.33 (m, 2H), 7.33-7.27 (m, 1H),
5.04 (dt, J=9.2, 3.2 Hz, 1H), 3.53 (dd, J = 10.4, 2.8 Hz, 1H), 3.42 (dd, J = 10.4, 9.2 Hz,
1H), 2.83 (d, J =3.2 Hz, 1H), 2.29 (s, 3H); '>C NMR (100 MHz, CDCls) § 137.5, 137.0,
133.5, 129.7, 127.4, 122.2, 70.4, 38.7, 19.0; HRMS (EI) Calcd for CoH,Br,O (M):
291.9098; Found: 291.9096.

Table 4, entry 16

Me OH
- Br

Me 8p
White solid; mp. 79-81 °C; [a]p®® = +46.7 (c 0.98, CHCl;) (94% ee); IR (film) 3347
1499, 1065 cm™; '"H NMR (400 MHz, CDCl3) & 7.34 (s, 1H), 7.08-7.01 (m, 2H), 5.11
(dd, J=9.6, 2.8 Hz, 1H), 3.58 (dd, J = 10.8, 2.8 Hz, 1H), 3.48 (dd, J = 10.4, 9.6 Hz, 1H),
2.66 (brs, 1H), 2.34 (s, 3H), 2.30 (s, 3H); "“C NMR (100 MHz, CDCls) & 138.2, 136.2,
131.7, 130.7, 129.1, 126.1, 71.0, 39.4, 21.3, 18.8.
X. Zhang, J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.

Table 4, entry 17

Me OMe
~ Br

Cl 8n’

Colorless oil; [o]p™ = +66.8 (¢ 0.95, CHCL3) (97% ee); IR (film) 1481, 1119, 1103
cm™; 'HNMR (400 MHz, CDCls) § 7.32 (d, J = 8.0 Hz, 1H), 7.21 (d, J = 8.4 Hz, 1H),
7.17 (s, 1H), 4.60 (dd, J = 8.0, 4.0 Hz, 1H), 3.45 (dd, J = 10.8, 8.4 Hz, 1H), 3.40 (dd, J =
10.8, 4.4 Hz, 1H), 3.29 (s, 3H), 2.33 (s, 3H); "“C NMR (100 MHz, CDCl3) & 137.8,
135.8, 133.9, 130.7, 127.6, 126.8, 79.8, 57.4, 35.1, 19.1; HRMS (EI) Calcd for

S-20



CioH12BrClIO (M): 261.9760; Found: 261.9763.

Table 4, entry 18

OH

~ Br
.

White solid; mp. 80-82 °C; [a]p”’ = +36.6 (¢ 1.01, CHCL3) (72% ee), [o]p> = +17.6 (c
1.01, EtOH) (72% ee) {lit." [o]p™® = -22.3 (¢ 1.0, EtOH) for (R)-8q}; IR (film) 3396,
1067 cm™; '"H NMR (400 MHz, CDCl3) & 7.89-7.81 (m, 4H), 7.55-7.43 (m, 3H), 5.09
(dd, J = 8.8, 2.8 Hz, 1H), 3.72 (dd, J=10.4, 3.2 Hz, 1H), 3.63 (dd, J = 10.4, 8.8 Hz, 1H),
2.73 (brs, IH); ">C NMR (100 MHz, CDCls) § 137.8, 133.5, 133.4, 128.7, 128.2, 127.9,
126.6, 126.5, 125.4, 123.8, 74.1, 40.2.

1) S. Wei, R. Messerer and S. B. Tsogoeva, Chem. Eur. J. 2011, 17, 14380.

2) Y. Wang, J. Wang, Y. Xiong and Z. Liu, Tetrahedron Lett. 2014, 55, 2734.

3) X.Zhang, J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.

Table 4, entry 19

Pale yellow oil; [a]p®® =+31.8 (¢ 1.02, CHCI3) (74% ee); IR (film) 3386, 1420, 1079
cm™; 'HNMR (400 MHz, CDCls) § 7.99 (d, J = 8.4 Hz, 1H), 7.90 (d, J = 7.6 Hz, 1H),
7.83 (d, J=8.0 Hz, 1H), 7.75 (d, J = 7.2 Hz, 1H), 7.59-7.47 (m, 3H), 5.70 (dd, J =9.2, 2.0
Hz, 1H), 3.84 (dd, J = 10.4, 2.8 Hz, 1H), 3.63 (t, J = 10.0 Hz, 1H), 2.91 (br s, 1H); "C
NMR (100 MHz, CDCl3) & 135.9, 133.9, 130.3, 129.3, 129.1, 126.8, 126.0, 125.7, 123.7,
122.5,71.3, 39.9.

X. Zhang, J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.

Table 4, entry 20
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Me pH
X Br

8s

Pale yellow oil; [a]p™ = +21.9 (¢ 0.98, CHCls) (64% ee) {lit.' [a]p™ = +15.3 (¢ 1.15,
CHCls) for (5)-8s}; IR (film) 3453, 1447, 1068 cm™; 'H NMR (400 MHz, CDCl;) &
7.50-7.42 (m, 2H), 7.41-7.33 (m, 2H), 7.32-7.26 (m 1H), 3.76 (d, J = 10.4 Hz, 1H), 3.70 (d,
J =10.4 Hz, 1H), 2.59 (br s, 1H), 1.68 (s, 3H); '°C NMR (100 MHz, CDCl;) & 144.4,
128.6, 127.7,125.1, 73.4, 46.5, 28.2.

1) V.J. Forrat, D. J. Ramoén and M. Yus, Tetrahedron: Asymmetry 2007, 18, 400.

2) A. K. Macharla, R. C. Nappunni and N. Nama, Tetrahedron Lett. 2012, 53, 1401.

3) X.Zhang, J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.

Table 4, entry 21

Me :OH

o
Cl 8t

Pale yellow oil; [a]p® = +30.7 (¢ 0.98, CHCI3) (87% ee); IR (film) 3448, 1491, 1095
cm™; 'HNMR (400 MHz, CDCls) & 7.42-7.37 (m, 2H), 7.36-7.30 (m, 2H), 3.72 (d, J =
10.4 Hz, 1H), 3.67 (d, J = 10.4 Hz, 1H), 2.61 (br s, 1H), 1.66 (s, 3H); "*C NMR (100
MHz, CDCl3) & 143.0, 133.6, 128.8, 126.6, 73.1, 46.0, 28.2.

X. Zhang, J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.

Table 4, entry 22

Me :OH
X Br

Br 8u
Pale yellow oil; [a]p™ = +26.6 (¢ 1.07, CHCl3) (89% ee); IR (film) 3456, 1488, 1075
cm™; 'H NMR (400 MHz, CDCls) & 7.52-7.46 (m, 2H), 7.36-7.30 (m, 2H), 3.72 (d, J =
10.4 Hz, 1H), 3.67 (d, J = 10.4 Hz, 1H), 2.58 (br s, 1H), 1.65 (s, 3H); ">C NMR (100
MHz, CDCls) 6 143.5, 131.7, 127.0, 121.8, 73.2, 45.9, 28.2.
X. Zhang, J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.
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Table 4, entry 23

OH

8v

White solid; mp. 99-101 °C; [a]p®® = -34.7 (¢ 1.06, CHCL) (71% ee) {lit." [a]p®® =
+23.3 (¢ 0.41, CHCL) for (IR, 2R)-8v}; IR (film) 3232, 1492, 1213 cm”; 'H NMR
(400 MHz, CDCl3) & 7.54-7.44 (m, 1H), 7.30-7.17 (m, 2H), 7.13-7.04 (m, 1H), 4.86 (d, J
= 6.4 Hz, 1H), 4.31 (ddd, J = 9.6, 6.8, 2.8 Hz, 1H), 3.03-2.82 (m, 2H), 2.73 (br s, 1H),
2.55-2.42 (m, 1H), 2.32-2.17 (m, 1H); "*C NMR (100 MHz, CDCls) & 135.6, 135.2,
128.7, 128.5 128.2, 126.8, 74.2, 56.2, 29.8, 28.2.

1) M. Kasai, K.-i. Kawai, M. Imuta and H. Ziffer, J. Org. Chem. 1984, 49, 675.

2) L.Li, C.Su, X. Liu, H. Tian and Y. Shi, Org. Lett. 2014, 16, 3728.

3) X.Zhang, J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.

Table 4, entry 24

OH

Ph ~ Br
\©i>/ Sw

White solid; mp. 111-113 °C; [a]p™® = -18.1 (¢ 1.03, CHCl3) (78% ee); IR (film)
3299, 1484, 1221 cm™; 'H NMR (400 MHz, CDCl;) & 7.76 (s, 1H), 7.61 (d, J = 7.2 Hz,
2H), 7.54-7.40 (m, 3H), 7.36 (t, J = 7.6 Hz, 1H), 7.19 (d, J = 8.0 Hz, 1H), 4.94 (d, J=6.8
Hz, 1H), 4.38 (ddd, J=9.2, 6.8, 2.8 Hz, 1H), 3.08-2.88 (m, 2H), 2.79 (br s, 1H), 2.59-2.48
(m, 1H), 2.36-2.23 (m, 1H); "*C NMR (100 MHz, CDCls) & 140.8, 139.9, 136.0, 134.3,
129.2,128.9, 127.4, 127.2, 127.0, 74.2, 56.2, 29.8, 27.9.

X. Zhang, J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.

Table 4, entry 25

OH
©/:\|/Me
Br 8X
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Pale yellow oil; [o]p”” = -5.9 (¢ 0.80, CHClL) (52% ee); IR (film) 3425, 1451 cm™;
'H NMR (400 MHz, CDCl3) & 7.41-7.28 (m, 5H), 5.01 (d, J = 3.6 Hz, 1H), 4.43 (qd, J =
6.8, 3.6 Hz, 1H), 2.53 (br s, 1H), 1.55 (d, J = 6.8 Hz, 3H); '*C NMR (100 MHz, CDCl5)
8 139.8, 128.6, 128.3, 126.6, 77.5, 56.4, 19.0.

1) K. Kikushima, T. Moriuchi and T. Hirao, Chem. Asian J. 2009, 4, 1213.

2) X.Zhang, J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.

Table 4, entry 26
HO.,

Br 8y

White solid; mp. 44-46 °C; [a]p™ = -15.8 (¢ 0.65, CHCl:) (56% ee); IR (film) 3425,
1447,1008 cm™; '"H NMR (400 MHz, CDCl;) § 7.52 (d, J = 7.6 Hz, 2H), 7.38 (t, J = 7.6
Hz, 2H), 7.31 (t, J = 7.2 Hz, 1H), 4.49-4.43 (m, 1H), 2.71-2.59 (m, 1H), 2.53-2.41 (m, 1H),
2.14-2.04 (m, 1H), 1.96 (br s, 1H), 1.88-1.78 (m, 3H), 1.76-1.66 (m, 1H), 1.65-1.55 (m,
1H); "C NMR (100 MHz, CDCl3) & 146.5, 128.3, 127.9, 125.8, 74.5, 60.2, 31.5, 31.4,
21.1, 20.5.
1) L.Li, P Cai, Q. Guo and S. Xue, J. Org. Chem. 2008, 73, 3516.
2) M. Ceylan, E. Findik, E. Sahin and Z. Kazaz, Russ. Chem. Bull., Int. Ed. 2009, 58,

2299.
3) X.Zhang,J. Li, H. Tian and Y. Shi, Chem. Eur. J. 2015, 21, 11658.
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The X-ray structure of compound 2d

Ph
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Table 1. Crystal data and structure refinement for 2d.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

V4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 26.000°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(])]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

2d

C,sH;sBrO,

307.18

173.1500 K

0.71073 A

Monoclinic

P1211

a=7.813(4)A a=90°.
b=5321(3) A b=91.594(8)°.
c=15.394(8) A g=90°.
639.7(6) A3

2

1.595 Mg/m3

3.204 mm'!

312

0.25 x 0.22 x 0.05 mm?

2.608 to 27.498°.

-10<=h<=10, -6<=k<=6, -19<=1<=19
7124

2875 [R(int) = 0.0430]

98.8 %

Semi-empirical from equivalents
1.0000 and 0.4523

Full-matrix least-squares on F2
2875/1/169

1.071

R1=0.0575, wR2 = 0.1494
R1=0.0582, wR2 =0.1501

0.04(3)

n/a

2.433 and -0.770 e.A3
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Table 2. Atomic coordinates (x10%) and equivalent isotropic displacement parameters (A2x103)

for 2d. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(eq)
Brl -6192(1) -3721(3) -3873(1) 50(1)
o1 -2498(8) -965(9) -3913(4) 35(1)
02 -484(8) -4808(11) -4744(3) 37(1)
Cl -2494(7) -3496(15) -3624(4) 24(1)
C2 -3906(9) -5009(15) -4085(5) 31(1)
C3 -770(9) -4747(14) -3831(4) 29(1)
C4 -2598(7) -3473(13) -2637(3) 20(1)
Cs -3377(9) -5391(13) 2177(4) 27(1)
C6 -3344(9) -5386(13) -1272(4) 28(1)
C7 -2541(6) -3489(13) -796(3) 19(1)
C8 -1742(10) -1607(12) -1258(5) 29(1)
9 -1778(10) -1586(13) -2158(4) 31(2)
C10 -2503(6) -3529(15) 178(3) 21(1)
Cl11 -3346(9) -5366(13) 639(4) 28(1)
C12 -3308(10) -5378(14) 1546(4) 32(2)
C13 -2448(8) -3515(16) 2006(4) 28(1)
Cl4 -1589(12) -1655(16) 1552(5) 39(2)
C15 -1634(10) -1651(13) 655(5) 31(2)
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Table 3. Bond lengths [A] and angles [°] for 2d.
Br1-C2 1.949(7)
01-C1 1.418(9)
O1-H1 0.71(9)
02-H2 0.8200
02-C3 1.430(8)
Cl1-C2 1.525(9)
C1-C3 1.543(9)
Cl1-C4 1.524(7)
C2-H2A 0.9700
C2-H2B 0.9700
C3-H3A 0.9700
C3-H3B 0.9700
C4-C5 1.392(9)
C4-C9 1.391(9)
C5-H5 0.9300
C5-C6 1.392(9)
C6-Ho6 0.9300
C6-C7 1.387(9)
C7-C8 1.387(9)
C7-Cl10 1.499(7)
C8-H8 0.9300
C8-C9 1.386(10)
C9-H9 0.9300
C10-Cl11 1.386(9)
C10-C15 1.404(9)
Cl1-H11 0.9300
Cl1-Cl12 1.395(9)
Cl12-H12 0.9300
C12-C13 1.382(10)
C13-H13 0.9300
C13-Cl14 1.394(11)
Cl4-H14 0.9300
Cl14-Cl15 1.381(10)
C15-H15 0.9300
C1-0O1-H1 114(7)
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C3-02-H2
0O1-C1-C2
01-C1-C3
0O1-C1-C4
C2-C1-C3
C4-Cl1-C2
C4-C1-C3
Br1-C2-H2A
Br1-C2-H2B
C1-C2-Brl
C1-C2-H2A
C1-C2-H2B
H2A-C2-H2B
02-C3-C1
02-C3-H3A
02-C3-H3B
C1-C3-H3A
C1-C3-H3B
H3A-C3-H3B
C5-C4-Cl
C9-C4-Cl1
C9-C4-C5
C4-C5-H5
C4-C5-C6
C6-C5-H5
C5-C6-Ho6
C7-C6-C5
C7-C6-H6
C6-C7-C8
C6-C7-C10
C8-C7-C10
C7-C8-H8
C9-C8-C7
C9-C8-H8
C4-C9-H9
C8-C9-C4
C8-C9-H9
C11-C10-C7

109.5
111.1(6)
109.8(5)
107.8(6)
107.5(6)
114.2(6)
106.3(5)
109.0
109.0
113.0(5)
109.0
109.0
107.8
112.0(6)
109.2
109.2
109.2
109.2
107.9
122.5(6)
119.8(6)
117.5(5)
119.6
120.7(6)
119.6
119.2
121.7(6)
119.2
117.3(5)
120.9(6)
121.7(6)
119.3
121.4(6)
119.3
119.3
121.4(6)
119.3
121.7(6)
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C11-C10-C15 117.7(5)

C15-C10-C7 120.6(6)
C10-C11-H11 1194
C10-C11-C12 121.2(6)
C12-C11-H11 1194
C11-C12-H12 119.8
C13-C12-Cl11 120.4(6)
C13-C12-H12 119.8
C12-C13-H13 120.4
C12-C13-C14 119.1(6)
C14-C13-H13 120.4
C13-C14-H14 119.9
C15-C14-C13 120.2(7)
C15-C14-H14 119.9
C10-C15-H15 119.3
C14-C15-C10 121.4(6)
C14-C15-H15 119.3

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A2x103) for 2d. The anisotropic displacement factor

exponent takes the form: -2p?[ h? a*2U!l + ... +2hka* b* Ul2].

Ull U22 U33 U23 U13 U12
Brl 27(1) 88(1) 33(1) 13(1) 1(1) 9(1)
o1 61(4) 26(2) 19(2) 6(2) 4(2) -1Q2)
02 36(3) 52(3) 23(2) 2(2) 11(2) 2(2)
Cl 25(3) 27(3) 22(3) -5(3) 502) 2(3)
2 27(3) 44(4) 22(3) -5(3) -1(2) -1(3)
c3 21(3) 46(4) 22(3) 0(3) 702) 2(3)
c4 20(2) 22(3) 17(2) 13) 2(2) 2(3)
cs 33(3) 24(3) 26(3) 3(2) 2(2) 9(2)
c6 37(3) 23(3) 24(3) -12) 4(3) -10(3)
c7 17(2) 20(3) 19(2) 0(2) 2(2) 2(2)
cs 37(4) 23(3) 27(3) -1Q2) 0(3) -13(3)
9 40(4) 27(3) 25(3) 3(2) 4(3) -12(3)
C10 20(2) 24(3) 19(2) 13) 12) 33)
Cll 36(4) 27(3) 22(3) -1Q2) 13) -8(3)
c12 40(4) 34(3) 22(3) 6(3) 4(3) -8(3)
C13 34(3) 34(3) 17(2) -1(3) 0(2) 33)
Cl4 55(5) 37(4) 24(3) -5(3) 2(3) -8(3)
Cls 38(4) 31(3) 24(3) -1(3) -1(3) -11(3)
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Table 5. Hydrogen coordinates (x10%) and isotropic displacement parameters (A2x103) for 2d.

X y z U(eq)
H2 215 -3401 -4910 56
H2A -3838 -6741 -3890 37
H2B 3718 -4990 -4705 37
H3A 153 -3827 -3541 35
H3B 758 -6451 -3606 35
H5 -3926 -6691 2477 33
H6 -3874 -6688 979 34
HS -1169 -330 957 35
H9 -1242 -285 -2449 37
HIl -3949 -6615 339 34
HI2 -3865 -6647 1842 38
HI3 2441 -3502 2610 34
H14 -984 413 1855 46
HI5 -1077 378 360 37
HI -2560(100) -840(160) -4370(60) 20(20)
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Table 6. Torsion angles [°] for 2d.

01-C1-C2-Brl
01-C1-C3-02
01-C1-C4-C5
01-C1-C4-C9
C1-C4-C5-C6
C1-C4-C9-C8
C2-C1-C3-02
C2-C1-C4-C5
C2-C1-C4-C9
C3-C1-C2-Brl
C3-C1-C4-C5
C3-C1-C4-C9
C4-C1-C2-Brl
C4-C1-C3-02
C4-C5-C6-C7
C5-C4-C9-C8
C5-C6-C7-C8
C5-C6-C7-C10
C6-C7-C8-C9
C6-C7-C10-Cl11
C6-C7-C10-C15
C7-C8-C9-C4
C7-C10-C11-C12
C7-C10-C15-C14
C8-C7-C10-Cl11
C8-C7-C10-C15
C9-C4-C5-C6
C10-C7-C8-C9
C10-C11-C12-C13
C11-C10-C15-C14
C11-C12-C13-C14
C12-C13-C14-C15
C13-C14-C15-C10
C15-C10-C11-C12

-61.0(6)
-61.6(7)
149.9(6)
-35.4(8)
175.6(6)

-175.3(7)
59.3(8)
25.9(9)

-159.3(6)
178.8(4)
-92.4(7)
82.3(8)
61.2(8)

-177.9(6)
0.0(11)
-0.3(11)
-1.1(10)

-179.4(6)

1.5(11)
-3.8(9)
177.7(7)
-0.9(12)

-179.7(6)
179.8(7)
178.0(7)

-0.6(9)
0.7(10)
179.8(6)
1.2(11)
1.3(11)
-1.3(12)
1.4(12)
-1.4(13)
-1.2(11)

Symmetry transformations used to generate equivalent atoms:
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Table 7. Hydrogen bonds for 2d [A and °].

D-H..A d(D-H) d(H...A) d(D...A) <(DHA)
02-H2...02#1 0.82 2.06 2.881(4) 176.9
O1-HI..Brl#2 0.71(9) 3.06(9) 3.727(6) 157(8)

Symmetry transformations used to generate equivalent atoms:

#1 -x,y+1/2,-z-1 #2 -x-1,y+1/2,-z-1
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The X-ray structure of compound 2]

Br
H

Me O
H
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Table 1. Crystal data and structure refinement for 2j.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

V4

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 26.000°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [[>2sigma(])]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

2j

CH4BrFO,

277.13

173.1500 K

0.71073 A

Orthorhombic

P212121

a=5.651(2) A a=90°.
b=16.364(7) A b= 90°.
c=38.4918(16) A g=90°.
3559(2) A3

12

1.551 Mg/m3

3.456 mm'!

1680

0.34 x 0.03 x 0.03 mm?

1.352 to 27.400°.

-7<=h<=7, -21<=k<=20, -49<=1<=49
34787

7939 [R(int) = 0.0853]

99.8 %

Semi-empirical from equivalents
1.0000 and 0.5903

Full-matrix least-squares on F2
7939/0/418

1.159

R1=0.0694, wR2 = 0.1075
R1=0.0824, wR2=0.1135

0.008(8)

n/a

0.602 and -0.839 e.A3
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Table 2. Atomic coordinates (x10%) and equivalent isotropic displacement parameters (A2x10%)

for 2j. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
Brl 8728(2) 7738(1) 4374(1) 41(1)
Fl 8201(11) 9018(3) 2838(1) 54(2)
o1 10369(10) 6131(3) 3901(2) 27(1)
02 15303(10) 6108(3) 4019(2) 30(1)
Cl 11660(14) 6879(4) 3876(2) 22(2)
C2 11777(14) 7290(5) 4231(2) 26(2)
C3 14174(15) 6623(5) 3771(2) 27(2)
C4 10727(15) 7442(5) 3594(2) 24(2)
Cs 9044(14) 7187(5) 3352(2) 27(2)
C6 8137(15) 7711(6) 3094(2) 34(2)
C7 9049(18) 8487(5) 3089(2) 37(2)
C8 10755(18) 8786(5) 3313(2) 37(2)
9 11566(16) 8250(5) 3567(2) 28(2)
C10 6150(16) 7450(6) 2855(2) 45(3)
Cl11 11710(20) 9641(5) 3287(2) 51(3)
BriB 5637(2) 4814(1) 2678(1) 44(1)
FIB 5611(12) 957(3) 3130(2) 56(2)
O1B 7254(10) 4708(3) 3494(1) 24(1)
02B 12206(10) 4968(3) 3438(1) 28(1)
CIB 8581(13) 4244(5) 3244(2) 22(2)
C2B 8695(14) 4720(5) 2900(2) 25(2)
C3B 11093(15) 4191(5) 3392(2) 26(2)
C4B 7685(15) 3371(5) 3203(2) 25(2)
C5B 6068(16) 3043(5) 3437(2) 31(2)
C6B 5303(15) 2233(6) 3412(2) 32(2)
C7B 6302(19) 1753(5) 3152(2) 38(2)
C8B 7950(16) 2043(5) 2915(2) 32(2)
C9B 8628(16) 2853(5) 2947(2) 32(2)
C10B 3410(20) 1882(6) 3652(3) 53(3)
C11B 9003(18) 1478(5) 2646(2) 47(3)
BrlA 1787(2) 2810(1) 4597(1) 40(1)
F1A 520(11) 5506(4) 5743(1) 55(2)
Ol1A 3518(10) 4510(3) 4215(1) 25(1)
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02A
ClA
C2A
C3A
C4A
C5A
C6A
C7A
C8A
C9A
CI10A
CIl1A

8492(11)
4743(14)
4896(14)
7265(14)
3680(14)
1996(15)

917(16)
1659(16)
3351(19)
4361(17)

-1016(18)

4120(30)

4290(4)
4252(5)
3308(5)
4587(5)
4618(5)
5242(5)
5547(5)
5226(6)
4639(6)
4336(5)
6192(6)
4349(8)

4185(1)
4524(2)
4531(2)
4483(2)
4854(2)
4836(2)
5134(2)
5448(2)
5483(2)
5180(2)
5118(3)
5841(2)

32(1)
24(2)
29(2)
27(2)
25(2)
28(2)
33(2)
34(2)
41(2)
33(2)
50(3)
79(4)
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Table 3. Bond lengths [A] and angles [°] for 2j.

Brl-C2 1.952(8)
F1-C7 1.386(9)
O1-Hl 0.8200
01-C1 1.428(9)
02-H2 0.8200
02-C3 1.424(9)
c1-C2 1.524(10)
C1-C3 1.536(11)
C1-C4 1.520(10)
C2-H2A 0.9700
C2-H2B 0.9700
C3-H3A 0.9700
C3-H3B 0.9700
C4-C5 1.395(11)
C4-C9 1.408(11)
C5-H5 0.9300
C5-C6 1.409(11)
C6-C7 1.371(12)
C6-C10 1.513(12)
C7-C8 1.383(13)
C8-C9 1.391(11)
C8-Cl1 1.503(12)
C9-H9 0.9300
C10-H10A 0.9600
C10-H10B 0.9600
C10-H10C 0.9600
Cl1-HI1A 0.9600
C11-H11B 0.9600
Cl1-H11C 0.9600
BrlB-C2B 1.933(8)
F1B-C7B 1.362(10)
OIB-HIB 0.8200
O1B-C1B 1.436(9)
02B-H2BA 0.8200
02B-C3B 1.4309)
C1B-C2B 1.539(10)
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C1B-C3B
C1B-C4B
C2B-H2BB
C2B-H2BC
C3B-H3BA
C3B-H3BB
C4B-C5B
C4B-C9B
C5B-H5B
C5B-C6B
C6B-C7B
C6B-C10B
C7B-C8B
C8B-C9B
C8B-C11B
C9B-H9B
C10B-H10D
C10B-HI0E
C10B-H10F
C11B-H11D
Cl11B-HI1E
Cl11B-HI11F
Brl1A-C2A
FIA-C7A
OlA-HIA
Ol1A-Cl1A
O2A-H2AA
02A-C3A
ClA-C2A
ClA-C3A
ClA-C4A
C2A-H2AB
C2A-H2AC
C3A-H3AA
C3A-H3AB
C4A-C5A
C4A-COA
CS5A-H5A

1.531(11)
1.524(10)
0.9700
0.9700
0.9700
0.9700
1.392(11)
1.402(10)
0.9300
1.397(12)
1.393(12)
1.525(12)
1.385(12)
1.386(11)
1.512(11)
0.9300
0.9600
0.9600
0.9600
0.9600
0.9600
0.9600
1.954(8)
1.386(9)
0.8200
1.438(8)
0.8200
1.426(9)
1.547(11)
1.536(11)
1.529(10)
0.9700
0.9700
0.9700
0.9700
1.396(11)
1.393(11)
0.9300
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C5A-C6A
C6A-C7A
C6A-CI10A
C7A-C8A
C8A-COA
C8A-CI1A
C9A-H9A
C10A-H10G
C10A-H10H
C10A-H10I
Cl1A-H11G
Cl1A-H11H
Cl1A-H11I

C1-O1-H1
C3-02-H2
O1-C1-C2
01-C1-C3
0O1-C1-C4
C2-C1-C3
C4-C1-C2
C4-C1-C3
Brl1-C2-H2A
Br1-C2-H2B
C1-C2-Brl
C1-C2-H2A
C1-C2-H2B
H2A-C2-H2B
02-C3-C1
02-C3-H3A
02-C3-H3B
C1-C3-H3A
C1-C3-H3B
H3A-C3-H3B
C5-C4-Cl
C5-C4-C9
C9-C4-Cl
C4-C5-H5

1.392(11)
1.380(12)
1.520(13)
1.363(13)
1.389(11)
1.522(12)
0.9300
0.9600
0.9600
0.9600
0.9600
0.9600
0.9600

109.5
109.5
109.9(6)
104.9(6)
113.0(6)
108.5(6)
112.8(6)
107.3(6)
109.1
109.1
112.4(5)
109.1
109.1
107.9
113.5(6)
108.9
108.9
108.9
108.9
107.7
122.2(7)
117.4(7)
120.4(7)
118.7
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C4-C5-C6
C6-C5-H5
C5-C6-C10
C7-C6-C5
C7-C6-C10
C6-C7-F1
C6-C7-C8
C8-C7-F1
C7-C8-C9
C7-C8-Cl11
C9-C8-Cl11
C4-C9-H9
C8-C9-C4
C8-C9-H9
C6-C10-H10A
C6-C10-H10B
C6-C10-H10C
H10A-C10-H10B
H10A-C10-H10C
H10B-C10-H10C
C8-C11-HI11A
C8-C11-H11B
C8-C11-H11C
H11A-C11-H11B
H11A-C11-H1IC
H11B-CI11-HI11C
C1B-O1B-H1B
C3B-02B-H2BA
O1B-C1B-C2B
O1B-C1B-C3B
O1B-C1B-C4B
C3B-C1B-C2B
C4B-C1B-C2B
C4B-C1B-C3B
Br1B-C2B-H2BB
Br1B-C2B-H2BC
C1B-C2B-Br1B
C1B-C2B-H2BB

122.5(8)
118.7
121.8(8)
115.8(8)
122.2(8)
117.4(8)
125.6(8)
117.0(8)
116.4(8)
122.6(8)
121.1(9)
118.9
122.2(8)
118.9
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.4(6)
105.4(6)
113.0(6)
108.1(6)
113.4(6)
107.0(6)
109.1
109.1
112.5(5)
109.1
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C1B-C2B-H2BC
H2BB-C2B-H2BC
02B-C3B-C1B
02B-C3B-H3BA
02B-C3B-H3BB
C1B-C3B-H3BA
C1B-C3B-H3BB
H3BA-C3B-H3BB
C5B-C4B-C1B
C5B-C4B-C9B
C9B-C4B-C1B
C4B-C5B-H5B
C4B-C5B-C6B
C6B-C5B-H5B
C5B-C6B-C10B
C7B-C6B-C5B
C7B-C6B-C10B
F1B-C7B-C6B
F1B-C7B-C8B
C8B-C7B-C6B
C7B-C8B-C9B
C7B-C8B-C11B
C9B-C8B-C11B
C4B-C9B-H9B
C8B-C9B-C4B
C8B-C9B-H9B
C6B-C10B-H10D
C6B-C10B-HI10E
C6B-C10B-H10F
H10D-C10B-H10E
H10D-C10B-H10F
H10E-C10B-H10F
C8B-C11B-H11D
C8B-C11B-HI1E
C8B-C11B-HI1F
H11D-C11B-H11E
H11D-C11B-H11F
H11E-C11B-H11F

109.1
107.8
113.7(6)
108.8
108.8
108.8
108.8
107.7
120.8(7)
118.1(7)
120.9(7)
119.2
121.6(8)
119.2
122.1(8)
117.3(8)
120.6(8)
117.8(8)
118.7(8)
123.5(8)
117.0(8)
120.4(8)
122.5(8)
118.8
122.4(8)
118.8
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
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ClA-O1A-HI1A
C3A-O2A-H2AA
Ol1A-C1A-C2A
Ol1A-C1A-C3A
Ol1A-C1A-C4A
C3A-Cl1A-C2A
C4A-Cl1A-C2A
C4A-Cl1A-C3A
BrlA-C2A-H2AB
Brl1A-C2A-H2AC
ClA-C2A-BrlA
ClA-C2A-H2AB
ClA-C2A-H2AC

H2AB-C2A-H2AC

02A-C3A-CIA

02A-C3A-H3AA
0O2A-C3A-H3AB
ClA-C3A-H3AA
ClA-C3A-H3AB

H3AA-C3A-H3AB

C5A-C4A-C1A
CI9A-C4A-Cl1A
CI9A-C4A-C5A
C4A-C5A-H5A
C6A-C5A-C4A
C6A-C5A-HS5A
C5A-C6A-C10A
C7A-C6A-C5A
C7A-C6A-C10A
C6A-C7A-F1A
C8A-C7A-F1A
C8A-C7A-C6A
C7A-C8A-C9A
C7A-C8A-C11A
CI9A-CBA-C11A
C4A-C9A-HOA
C8A-CI9A-C4A
C8A-C9A-HOA

109.5
109.5
109.6(6)
104.9(6)
112.5(6)
107.9(7)
113.5(6)
108.0(6)
109.3
109.3
111.6(6)
109.3
109.3
108.0
114.3(7)
108.7
108.7
108.7
108.7
107.6
120.9(7)
120.7(7)
118.3(7)
119.3
121.4(7)
119.3
122.1(8)
116.7(8)
121.2(8)
116.8(8)
118.4(7)
124.7(8)
117.1(8)
120.8(8)
122.1(9)
119.2
121.6(8)
119.2
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C6A-C10A-H10G 109.5

C6A-C10A-H10H 109.5
C6A-C10A-H10I 109.5
H10G-C10A-H10H 109.5
H10G-C10A-H10I 109.5
H10H-C10A-H10I 109.5
C8A-CI1A-H11G 109.5
C8A-CI1A-H11H 109.5
C8A-C11A-HI11I 109.5
H11G-C11A-H11H 109.5
H11G-C11A-H11I 109.5
H11H-C11A-H11I 109.5

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A2x103) for 2j.

The anisotropic displacement factor

exponent takes the form: -2p?[ h? a*?Ull + ... +2hka*b* U2 ].

it U2 U3 U2 uB U2
Brl 34(1) 46(1) 44(1) -14(1) 4(1) (1)
Fl1 62(4) 57(4) 43(3) 20(3) -6(3) 11(3)
Ol 18(3) 26(3) 36(3) 2(2) 53) -1(3)
02 22(3) 25(3) 43(3) 2(3) -4(3) 03)
Cl 18(4) 19(4) 28(4) -1(3) -4(3) -2(3)
C2 24(4) 24(4) 31(4) -2(3) -6(3) 1(4)
C3 23(5) 24(4) 32(4) 6(3) 1(4) -1(4)
c4 24(4) 26(4) 22(4) 203) 13) 24)
Cs 19(4) 30(4) 32(4) 2(4) 5(3) -5(4)
C6 29(5) 45(5) 28(4) 1(4) -13) 4(5)
c7 43(6) 36(5) 31(4) 11(4) 2(4) 4(5)
c8 50(6) 34(5) 28(4) 7(4) 4(4) -5(5)
9 24(5) 26(4) 35(4) 13) -1(4) 7(4)
C10 28(5) 69(7) 37(5) 1(4) -8(4) 1(5)
cl1 81(8) 34(5) 38(5) 13(4) -8(5) -17(6)
BriB 33(1) 64(1) 36(1) 11(1) (1) 0(1)
FIB 64(4) 32(3) 70(4) -9(3) 20(3) 22(3)
OIB 22(3) 25(3) 27(3) -8(2) 122) 4(3)
02B 193) 29(3) 35(3) 72) 12) -6(3)
CIB 11(4) 28(4) 27(4) -53) 13) 33)
C2B 24(4) 23(4) 29(4) 13) 0(3) -4(4)
C3B 25(5) 23(4) 32(4) 303) 3(4) 3(4)
C4B 24(4) 21(4) 31(4) 2(3) 13) -4(4)
C5B 34(5) 27(5) 33(4) -6(3) 1(4) 2(4)
C6B 27(5) 31(5) 37(4) 0(4) 4(4) 7(4)
C7B 47(6) 25(4) 42(5) 3(4) 9(5) -13(5)
CSB 33(5) 29(5) 35(4) 7(4) -1(4) 0(4)
C9B 35(5) 25(4) 35(4) -5(4) 4(4) 3(5)
Cl0B  51(7) 48(6) 59(6) 2(5) 21(6) 220(6)
ClIB 557 34(5) 51(6) 17(4) 19(5) 7(5)
BriA 37(1) 32(1) 50(1) 7(1) 4(1) -8(1)
FIA 58(4) 68(4) 39(3) -15(3) 18(3) 13)
Ol1A 14(3) 333) 27(3) 402) -4(2) 0(3)
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02A
ClA
C2A
C3A
C4A
C5A
C6A
C7A
C8A
C9A
CI10A
Cl1A

22(3)
18(4)
21(4)
23(4)
15(4)
26(5)
24(5)
34(5)
55(7)
36(5)
39(6)

117(12)

45(4)
31(5)
40(5)
35(5)
32(5)
30(5)
38(5)
46(5)
39(5)
38(5)
54(7)

94(10)

28(3)
25(4)
25(4)
24(4)
28(4)
28(4)
36(4)
21(4)
27(4)
25(4)
56(6)
26(5)

5(3)
3(3)
5(4)
0(3)
0(3)
4(3)

-5(4)
-13(4)
-6(4)

6(4)

22(5)

95)

73)

-5(3)

1(3)
0(3)
2(3)
1(3)
1(4)
4(4)

-6(4)

2(4)
3(5)

-5(7)

1(3)
6(4)
1(4)
-3(4)
-1(4)
0(4)
-4(4)
2(5)
3(5)
9(4)
13(5)
26(9)
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Table 5. Hydrogen coordinates (x10%) and isotropic displacement parameters (A2x103) for 2j.

X y z U(eq)
HI 8996 6229 3956 40
H2 14613 5667 4027 45
H2A 12935 7727 4223 31
H2B 12300 6894 4402 31
H3A 14102 6339 3550 32
H3B 15127 7110 3739 32
H5 8499 6652 3362 33
H9 12700 8431 3724 34
HI10A 6078 6864 2846 67
HI10B 6435 7659 2625 67
H10C 4676 7660 2940 67
HI1A 10444 10025 3315 76
HI1B 12429 9717 3063 76
HI1C 12875 9726 3465 76
HIB 5876 4745 3430 37
H2BA 11349 5264 3555 42
H2BB 9778 4445 2743 30
H2BC 9315 5263 2944 30
H3BA 11033 3913 3614 32
H3BB 12054 3862 3237 32
H5B 5483 3370 3615 37
H9B 9748 3062 2794 38
H10D 3109 2261 3838 79
HI10E 3958 1374 3748 79
HI0F 1984 1791 3523 79
HI1D 9298 1779 2436 70
HI1E 7916 1041 2598 70
HIIF 10464 1257 2731 70
HIA 2091 4441 4241 37
H2AA 7988 4518 4011 48
H2AB 5937 3139 4718 35
H2AC 5571 3116 4314 35
H3AA 7188 5178 4470 33
H3AB 8168 4447 4689 33

S-48



H5A
HOA
H10G
H10H
H10I
HI11G
HIIH
HI1I

1587
5520
-2433
-1324
=512
4654
5389
2809

5457
3934
5981
6330
6671
4808
3962
4094

4621
5196
5223
4880
5242
5976
5818
5957

33
40
74
74
74

118

118

118
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Table 6. Torsion angles [°] for 2j.

F1-C7-C8-C9
F1-C7-C8-Cl11
0O1-C1-C2-Brl
01-C1-C3-02
01-C1-C4-C5
01-C1-C4-C9
C1-C4-C5-C6
C1-C4-C9-C8
C2-C1-C3-02
C2-C1-C4-C5
C2-C1-C4-C9
C3-C1-C2-Brl
C3-C1-C4-C5
C3-C1-C4-C9
C4-C1-C2-Brl
C4-C1-C3-02
C4-C5-C6-C7
C4-C5-C6-C10
C5-C4-C9-C8
C5-C6-C7-F1
C5-C6-C7-C8
C6-C7-C8-C9
C6-C7-C8-Cl11
C7-C8-C9-C4
C9-C4-C5-C6
C10-Co6-C7-F1
C10-C6-C7-C8
C11-C8-C9-C4
F1B-C7B-C8B-C9B
F1B-C7B-C8B-C11B
O1B-C1B-C2B-Br1B
0O1B-C1B-C3B-02B
O1B-C1B-C4B-C5B
O1B-C1B-C4B-C9B
C1B-C4B-C5B-C6B
C1B-C4B-C9B-C8B
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179.1(8)
-1.2(14)
-71.4(7)
-61.3(8)
-9.7(10)
170.7(7)
178.8(7)

-179.8(8)
56.1(8)

-135.1(8)
45.3(10)
174.5(5)
105.4(8)
-74.1(9)
55.7(8)
178.3(6)

1.3(12)

-174.2(8)
0.6(12)
179.9(7)
0.2(14)
-1.2(15)

178.5(10)
0.7(13)
-1.7(12)
-4.6(13)
175.7(9)

-178.9(9)

-179.4(8)
-1.6(14)
-67.0(7)
-60.9(8)

-11.8(11)
174.1(7)

-177.2(8)
176.3(8)



C2B-C1B-C3B-02B
C2B-C1B-C4B-C5B
C2B-C1B-C4B-C9B
C3B-C1B-C2B-Br1B
C3B-C1B-C4B-C5B
C3B-C1B-C4B-C9B
C4B-C1B-C2B-Br1B
C4B-C1B-C3B-02B
C4B-C5B-C6B-C7B
C4B-C5B-C6B-C10B
C5B-C4B-C9B-C8B
C5B-C6B-C7B-F1B
C5B-C6B-C7B-C8B
C6B-C7B-C8B-C9B
C6B-C7B-C8B-C11B
C7B-C8B-C9B-C4B
C9B-C4B-C5B-C6B
C10B-C6B-C7B-F1B
C10B-C6B-C7B-C8B
C11B-C8B-C9B-C4B
FIA-C7A-C8A-COA
FIA-C7A-C8A-C11A
Ol1A-C1A-C2A-BrlA
O1A-C1A-C3A-0O2A
O1A-C1A-C4A-C5A
O1A-C1A-C4A-COA
ClA-C4A-C5A-C6A
ClA-C4A-C9A-C8A
C2A-Cl1A-C3A-02A
C2A-Cl1A-C4A-C5A
C2A-Cl1A-C4A-COA
C3A-Cl1A-C2A-Br1A
C3A-Cl1A-C4A-C5A
C3A-Cl1A-C4A-COA
C4A-Cl1A-C2A-Br1A
C4A-Cl1A-C3A-02A
C4A-C5A-C6A-CTA
C4A-C5A-C6A-CI0A
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56.0(8)
-137.1(8)
48.8(10)
178.7(5)
103.8(9)
-70.3(9)
60.2(8)
178.5(6)
2.8(13)
-175.9(9)
2.1(13)
178.5(8)
-1.5(14)
0.6(14)
178.4(9)
-0.9(13)
-3.0(13)
-2.8(14)
177.29)
-178.6(9)
176.2(8)
-5.2(15)
-68.1(7)
-60.4(8)
-10.6(11)
169.1(8)
176.3(8)
-177.5(9)
56.4(8)
-135.7(8)
44.0(11)
178.2(5)
104.7(8)
-75.6(10)
58.5(8)
179.5(6)
2.4(13)
-176.5(8)



C5A-C4A-C9A-CBA 2.2(13)

C5A-C6A-CTA-F1A -177.5(8)
C5A-C6A-C7TA-C8A 0.0(14)
C6A-C7A-C8A-COA -1.2(15)
C6A-C7A-C8A-CI1A 177.4(10)
C7A-C8A-C9A-C4A 0.0(14)
CI9A-C4A-C5A-C6A -3.5(12)
CI10A-C6A-C7A-FI1A 1.5(13)
C10A-C6A-C7A-CRA 178.9(9)
C11A-C8A-C9A-C4A -178.5(10)

Symmetry transformations used to generate equivalent atoms:
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Table 7. Hydrogen bonds for 2j [A and °].

D-H..A d(D-H) d(H...A) d(D...A) <(DHA)
O1-H1...02#1 0.82 2.11 2.898(8) 161.2
02-H2..01A#2 0.82 2.12 2.903(8) 159.6
O1B-HIB...Br1B 0.82 2.90 3.276(5) 110.4
O1B-HIB...02B#I 0.82 2.11 2.893(8) 160.8
02B-H2BA...01 0.82 2.02 2.808(8) 159.7
02B-H2BA...O1B 0.82 2.50 2.839(8) 106.3
O1A-HIA...O2A#1 0.82 2.06 2.865(8) 167.0
02A-H2AA..O1B 0.82 2.05 2.834(8) 158.6

Symmetry transformations used to generate equivalent atoms:

#1 x-1,y,z #2 x+1,y,z
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Table 2, entry 1

Cl

Br
OH

OH

2a

HPLC Condition:

Eluent:

The determination of enantiomeric excess

Col

umn: Chiralpak AS-H, Daicel Chemical Industries, Ltd.;
Hexanes/IPA (95/5); Flow rate:

Racemic standard

1j|-10-10-b-2-rac-AS1.DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811
240 T T -

mAU

220
200
180
160,

in

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

Index

Time
[Min]

Area %
[%]

Start| End
Min] | [Min

1

2523

49.902

24.19]27.95

2

29.33

50.098

28.3232.82

Total

100.000

Table 2, entry 2

F

HPLC Condition:

Eluent:

Column:  Chiralpak
Hexanes/IPA (90/10); Flow rate:

Racemic standard

1j-10-10-b-6-rac-OJ1.DATA - Prostar 335

mAU

180
160
140
120
100

80

60

Analog Channel 2 LC1105M811

£

Araa o e
Area % |, Start

49.915

50.085

100.000

S-54

1.0 mL/min; Detection: UV225 nm.
Enantio-enriched product

10-10-b-2-AS1.DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811
180]

160} i
140 [l
120‘ | “
100 H
80 I
60l | |

mAU

| | \

40i \

20 A
AU U B N R

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

Index | Time | Area % | Start| End
[Min] [%] | [Min]| [Min

1 25.51 2.159 | 24.85 | 26.38
2 [2949| 97.841[28.48|32.82

Total 100.000

OJ-H, Daicel Chemical Industries, Ltd.;
1.0 mL/min; Detection: UV215 nm.

Enantio-enriched product

j-10-10-b-6-OJ1.DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811
200 o I - T

180
160
140

-20

012345678 9101112131415161718192021222324 252627282930
Min

14.99 4.473 | 14.55 | 15.63
2 121.76] 95.527[21.11|23.25

Total 100.000




Table 2, entry 3

Br 2C
HPLC Condition: Column: Chiralpak AS-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (90/10); Flow rate: 1.0 mL/min; Detection: UV225 nm.

Racemic standard Enantio-enriched product
1j-10-12-a-1-rac-AS2.DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083 1j-10-12-a-1-AS2.DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083
280
300 \ 260 I
240 i
250 \ I 220 I
‘ 200 i
200 [ 180 i
5 S 160 i
140 I
| |
100 I
100 | 80 [
} | 60 } |
50 | 40 [
| 20 I\
-— )Ny . o B A AL N
[ 20 I 1
0 1 23 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Min
LS e Aga i S e
50.004 | 13.02 | 14.70 1 13.60 B 2.152! 13.17 [ 14.10
2 15.47 | 49.996 | 14.90 [ 16.93 2 11551 | 97.848|14.94|17.30
Total 100.000 Total 100.000

Ph OH 2d

HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (90/10); Flow rate: 1.0 mL/min; Detection: UV252 nm.

Racemic standard Enantio-enriched product
I1-12 %&,0-b~4—ra,c¢OD2 DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811 1;18-10-b-4-0D2.DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811
240 | | 400 ]
220 i \
200 l 350 \
180 i 300 ‘
160 | |
S 10 ‘} i 250 i
< 120 ‘ | I 2 200 }
f | E |
80 i I 150 i
60 | I 100 I
40 | I I
20 \ | 50 I
p _J\ . AN 0 INDUN BN B 1 S
20 S I .
0 2 4 & 8 10 12 14 16 18 20 22 24 26 28 30 32 34 24 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
in in
Index | Time | Area % | Start| End Index | Time | Area % | Start| End
[Min] [%] | [Min]| [Min] [Min [%] | [Min] | [Min]
1 16.43| 49.929|15.75|17.73 1 16.43| 96.539 | 15.53 [ 17.81
2 126.77| 50.071|25.83|28.35 2 126.93 3.461/26.15|27.78
Total 100.000 Total 100.000

S-55



Table 2, entry 5

Me 2e

HPLC Condition: Column: Chiralpak AS-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (90/10); Flow rate: 1.0 mL/min; Detection: UV220 nm.

Min

|J.£ga1 1-b-1-rac-AS1.DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083 - 1j-10-11-b-1-AS1.DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083
260 . 200
240 i 180 \’\
220 I . 160 l\
200 I f 140 I
180 i i\ |
160 I i 120 ( |
> 140 " i 2 100 |
i | <
€120 I \ E & |
100 I i |
& A 60 \
60 I [ 40 |
40 I I | \
20 [\ P\ 20 |\
o N )N N e~ NN
20 o - - 20
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Min

a.% |Start| End Index | Time'[:, 3
i [k e [Min] | [Min] B N (%] | [Mink |
1_|11.37| 50.077/10.88|12.78 1 _111.36] 4.940(10.9612.03
2 [14.25] 49.923[13.73[15.71 2 |14.27]| 95.060[13.73[15.67
Total 100.000 Total 100.000

Table 2, entry 6

Br
OH

OH2f

HPLC Condition: Column: Chiralpak AS-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (90/10); Flow rate: 1.0 mL/min; Detection: UV215 nm.

Racemic standard Enantio-enriched product

j-10-10-b-1-rac-AS1.DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811 1710-10-b-1-AS2.DATA - Prostar 335 Analog Channel 2 LC1105M811

140] | B T

130 1 | 20 A

120 i 200 i

10 i i 180) it

100 J\ I 1601 |

90| 1 i '

80 I | \ 140 i
S 70 | | | 120 |
T 0 ! \ }J \‘ i ?Ewoo {

50| | ‘

40 “ “ I | &0 I

30 i I i 60 |

20 | } | J \ 40 !

1 \ (TN # A

o L o oM N N

10 ) |

07 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 18 20 3y A5 e 7 8§ 10 41 12 13 14 15 16 17 18 19 20

Min

in

Index | Time | Area % | Start| End

T 2 r Index | Time | Area % | Start| End

[Min]| _[%]] [Min]| [Min]| Min] | [%]| [Min]| [Min]
1 113.01{ 49.993]12.47|14.39 1 [13.07] 11.402|12.61]14.01
2 |1520| 50.007]14.65]16.78

2 |15.23| 88.508]|14.68|16.62

Total 100.000

Total 100.000
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Table 2, entry 7

Me 29
HPLC Condition: Column:
Eluent: Hexanes/IPA (90/10);

Racemic standard

Flow rate:

lj-10-12-a-2-rac-AS1.DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083

T J\ ;\\

. |

20 \
[ — J‘r\«m I | \L)}

Table 2, entry 8
Br
OH
o OH
Me 2h
HPLC Condition: Column: Chiralpak

Eluent: Hexanes/IPA (90/10); Flow rate:

Racemic standard

lj-10-22-a-2-rac-AS2.DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811

1.0 mL/min;

Enantio-enriched product

Detection:

Chiralpak AS-H, Daicel Chemical Industries, Ltd.;
UV220 nm.

11-10-12-a-2-AS1.DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083
130 -

mAU
@
S

o S SN - ~ /\LJ

-10
0 2 4

6

11.31

8 10

I\

12 14

Min

3.274

| Star

10.97

End
_[Min] |

11.87

13.44

96.726

12.92

14.82

Total

100.000

AS-H, Daicel Chemical Industries, Ltd.;
UV225 nm.

1.0 mL/min;
Enantio-enriched product

Detection:

1j-10-22-2-2-AS2.DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811

160 200
140 ” 180 w
I | 160 ‘
120 }} i 140 I
100 I i 120 ! I
=} 3 I = |
| 1
3w (. g |
60 ‘ i j v.‘ 80 ‘,
I 1l 60 |
40 |1 i |
I I 40 ‘ \
20 Voo 20 |
AN N 0 \,A,\_/;/\L_J
L S B . 20— - . [ R _
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Min Min
rime | Area % |Start| End| ‘Index | “Time.| Area % | ‘Start | End
e in] |" . (%] | [Min] | [Min] < | [Min} [ “[%| [Min] | [Min]|
50.061[10.71 [ 12.51 1 11.25 1.759110.90 | 11.68
49.939 |13.04 | 15.01 2 13.55| 98.241]12.94|14.88
Total 100.000 Total 100.000



Table 2, entry 9

Me
Cl 2i

HPLC Condition: Column: Chiralpak AS-H, Daicel Chemical

Eluent: Hexanes/IPA (90/10); Flow rate: 1.0 mL/min; Detection:

Industries, Ltd.;
UV220 nm.

Racemic standard Enantio-enriched product
1140.22-2-1-1ac-AS1.DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M81 1 19-22:2-1-AS1.DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M81 1
260 140 .
240 i 130 i
220 | 120 Jw‘
200 ( ne (\
(- 133 |
160 [ it 80 |
> 140 | I B | |
< | In < 70 |
E 120 | I £ g |
100 | I 50 ' |
80 ’ \ |4 40 \
60 | [ 30 J \\
40 | \\ | \\ 20 A
20 | I\ 10
P VO N ) N o U o) N
-20 : . -10
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 0123 45 6 7 8 9 h}lo 1112 13 14 15 16 17 18 19 20
in in

Time [“Area %" Start]™ End | [ Start| End
2" 1L el * [Min]| Min] | [%] | [Min}| [Min]
1 11.93| 49.910{11.37 [ 13.50 1 12.09 2.972111.66 | 12.63
2 15.29 | 50.090 | 14.70{17.28 2 15.44| 97.028|14.82 |17.15
Total 100.000 Total 100.000

Table 2, entry 10

Br
Me OH
H
F (0]

Me 2j

HPLC Condition: Column: Chiralpak AS-H, Daicel Chemical Industries, Ltd.;
UV215 nm.

Eluent: Hexanes/IPA (90/10); Flow rate: 1.0 mL/min; Detection:

Racemic standard Enantio-enriched product
r|-12 %-ozz-a-s-rac-Asz DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811 233-22-3-3-*\52 DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811
260 | 180
240 | |
220 "‘ 160 \
200 i 140 |
180
e ‘“ 120 [ ~‘
S 140 | 5 100 i
| I |
T 120 i i ) | \
100 it I
80 I 60 [
60 " [ 40 | ‘\
5 A ° o)\
0— N )\ \L,,A,__u_ o N ro.
-20 20
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 o 1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
Min Min
ne Aréa % [ Start [ End 2 % | Start [ End
o (%] [ min]| [Min] | - [%].|<[Min] | [Min],
49.846 | 8.7810.11 8494| 8.92] 9.78
50.154 | 10.59 | 12.03 2 11.15] 91.506 | 10.59 | 12.26
Total 100.000 Total 100.000
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Table 2, entry 11

Br
OH

OO OHoK

HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (90/10); Flow rate: 1.0 mL/min; Detection: UV230 nm.

-10-12-b-2-rac-OD2.DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083 3oy 12:0-2-002.DATA - Prostar 335 Absorbance Analog Channel 2 EL0099063
130 ,
200 1
120 1 i
110 i 120 i
100 ” 160 i
90 I i 140 i
80 I i 120 1
5 70 ‘ 1 1"\ E() 100 | i
g 60 | I £ I
50 [ I & Il
@ | e I
30 ; \ I 40 i
20 | \ I 20 I
10 | | - oA J\ A~
O -\ AN 22 — T —
-10 . . 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 Min
in
Mndex g a % |
findex] Tima | Ama | SErt| Ed g, rea’t | Start ¢ End
A ot it [ ivaing Eo P Minkf - o [%] ] [Min] | [Min
. . T3 1 20.36 | 94.988 | 19.50 | 21.96
1 20.39 | 49.957[19.47 | 21.92 > 2953 5.012 ] 28.64 | 30.77
2 29.44 | 50.04328.28 |31.14 - - - -
Total 100.000 Total 100.000

Table 2, entry 12

Br
OMe

OH
cl 2l

HPLC Condition: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (90/10); Flow rate: 1.0 mL/min; Detection: UV215 nm.

Racemic standard Enantio-enriched product
j-10-18-a-1-rac-AD3.DATA - Prostar 335 Absorbance Analog Channel 1 EL06099083 lj-10-18-a-1-AD3.DATA - Prostar 335 Absorbance Analog Channel 1 EL06099083
200
160
A 180 I
140 “ i
| 160 i
120 H | 140 i
100 I | 120 H
20 I r\\ EX I
[\
. 1] o |
[ 60 I
40 e I
| \: ‘ 40 :
20 [ ‘\! 20 |\
u~-——~—/~w~k-v~_-mmm“/’ i —— OW‘*‘W’J\E \L
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 '200 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

| Index | Time [“Area % [ Stait [ End Index |;Time | Area % [.Start | .End.
?'}i lin} | [%l| “%ﬂ o [Min] o 0*:"%@1@11% [Min] |
1_[904] 50074]859] 9.50 1

2 | 980] 49.926[ 9501057 2

909| 4974)|885| 9.49
9.84]| 95026 9.49]10.71

Total 100.000

Total 100.000
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Table 2, entry 13

Br
OEt

H
Cl o 2m

HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (95/5); Flow rate: 1.0 mL/min; Detection: UV225 nm.

Racemic standard Enantio-enriched product
'J-‘jQ-jE-B-E-ra:-OD-‘ DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811 %23-18-3»2-0D4 DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811
280 | 220
260 200
240 ‘
2ty 180 ‘
200 160 ‘
180 140
- 160 2120 ‘
Z 140 £ 100 |
£ 120 |
100 80
80 60 l
60 40 |
20 .
o— § . . /N ) o ~
-20 -20,
0 1 2z 3 4 5 6 7 B & 10 11 12 13 14 15 01 2 3 4 5 86 7M> 8 9 10 11 12 13 14 15
M in
Index [ Time | Area % | Start | End i e% ca % Start |
Min [S6] | [Min) | [Min; L8 el o B |- [Min]
1 19.08| 49937 8.73] 949 1_[9008] 95456|8.78] 9.47
2 |987] 50.063] 9571036 2 |987| 4544]961[10.14
Total 100.000 | Total 100.000

Table 2, entry 14

Br
OH

Cl OH2n

HPLC Condition: Column: Chiralpak AS-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (90/10); Flow rate: 1.0 mL/min; Detection: UV225 nm.

Racemic standard Enantio-enriched product
1j-10-39-a-1-rac-AS2.DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083 _ 1110-39-a-1-AS2. DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083 _

150/ ]

1403 I 160

130 ﬁ | |

120 I 140 \

182 i | {\ 120 [ |

gg‘ ‘I ‘\ :R | 100 | l\
iz |- e i

50 [l ! ‘\ 60 |

« i I o

|

||
2 | \L\’ \ 20 I\ |
Wg_a IS O A,_/‘ ) k,,/\- o A __/\/LJ i¥/~\

19 : S —
0 7 33 4 5 6 7 6 9 10 11 12 13 14 15 16 17 8 1820 b 1 2 3 4 5 6 7 8 9 |J19 11 12 13 14 15 16 17 18 19 20
Min in
Index | Time | Area % | Start| End Index | Time | Area % Stgn End

Min [%]| [Min]| [Min Min %] | [Min] | [Min

1 12.24| 49.824|11.72|13.41 1 12.92 7.148 | 12.54 | 13.55

2 15.81| 50.17615.17 | 17.07 2 15.84| 92.852[15.19]17.23
Total 100.000 Total 100.000

S-60



Scheme 3, epoxide 4

0]

H
Cl °

HPLC Condition: Column: Chiralpak AS-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (90/10); Flow rate: 1.0 mL/min; Detection: UV225 nm.

Racemic standard Enantio-enriched product
1-10-27-b-rac-AS3.DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811 . lj-10-27-b-AS3.DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811
350, 400
| \
300 “ 350 i
250 “ P\ 300 i
| J
200 [ } %‘ 250 ~
2 . 2200 i
£ 150 | | l £ I
o 150 I
100 I } | | \
[ | 100 ‘\
50 [ |
F \ 50 [
)N N DN BN B S
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Min Min

(index]Time | Areava]
L ving [ sl
1 9.95| 49.829
2 |11.57] 50.171

1 10.11 2.046| 9.88 10:48
2 |11.72| 97.954|11.33[12.88

Total 100.000 Total 100.000

Table 3, entry 1

Br
OH

Cl OMe 6a

HPLC Condition: Column: Chiralpak AS-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (95/5); Flow rate: 1.0 mL/min; Detection: UV225 nm.

Racemic standard Enantio-enriched product
1j-10-17-b-rac-AS2.DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083 1i-10-17-b-AS2.DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083
2o 20 x
ﬂ 200 1'-‘
180 A 180 I
160 | ‘” 160 I
140 [ 140 I
5 120 (\ 2120 H
T 100 ' “ | ) |‘I i
80 [ 80 il
60 l | 60 i
40 | | 0\ 40 |
20 | | 20
. - ] | l o - o N A R —
20 - o : - 20
01 2 3 4 5 6 7 8 9 10 11 12 i3 14 15 0 1 2 3 4 5 8 7 8 9 10 1 12 13 14 15
Min Min

1% | Start [ End.

o] |{{Min] | [Min]
7.72| 830
8.87110.22

I~
o
©

49.897 | 7.66 | 8.78
2 9.21| 50.103 | 8.87 | 10.26

Total 100.000 Total 100.000
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Table 3, entry 2

Br
OH

cl OAc 6b

HPLC Condition: Column: Chiralpak AS-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (90/10); Flow rate: 1.0 mL/min; Detection: UV225 nm.

Racemic standard Enantio-enriched product
I-10-48-a-1-rac-AS1.DATA - Prostar 335 Abso Analog Channel 2 EL08099083 j-10-48-a-1-AS1.DATA - Prostar 335 bance Analog Channel 2 EL06099083
130 160,
120 i
110 ‘ﬂ‘ 140 ‘U;
100 | 120 il
90 | P\ I
80 ‘ ‘\\ 100 “ \‘
70 | 80 il
i (. 2 I
0 A 60 [l
w‘ 1. “ i
20 A 20 |
9 |\ \\1 o J \L
or_____/v\k,hm_._,____, i . S— -—
-10] ) b -2oi
0 2 4 6 8 10 1’3_ 14 16 18 20 22 24 0123 456 7 8 910111213 14 15 16 17 18 19 20 21 22 23 24 25
in Min

Index | Time | Area % | Start| End Index | Time | Area % | Start| End

[Min] [%]] [Min] | [Min [Min] [%]| [Min] | [Min
1 14.84| 50.045]14.20)16.52 1 1491| 81.652|14.28 | 16.45
2 17.56 | 49.955[16.91/19.30 2 17.59| 18.34817.02|18.60

Total 100.000

Total 100.000

Table 3, entry 3

Cl

Br
OH

OCOOEt

HPLC Condition: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (90/10); Flow rate: 1.0 mL/min; Detection: UV225 nm.

Racemic standard Enantio-enriched product
j-10-48-a-2-rac-AD2.DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811 l-10-48-a-2-AD2 DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811
6 T f
240 200 .
220 180] J\
200 “ . | 160
180 | ” 140) I
160 o l
% 120 | ‘\ [ % 100
100 I 1 80
80 | | | \ 60l \
a A « \
i A i | } \
20 J \\1 | \\l | 20/ | \ Ny
J
e
o iz s a5 8 7 8 9 M0 11 12 13 14 15 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Min Min
Index |- Time | 'Area % | Start| End Index | Time | Area % | Start| End
[Min] [%] | [Min]| [Min [Min] [%] | [Min] | [Min
1 9.40| 50.062| 8.99[10.16 1 9.43| 91619| 9.07/10.16
11.21] 49.938/10.76|11.94 2 111.28] 8.381]110.90/11.89
Total 100.000 Total 100.000
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Table 3, entry 4

ci “ 6d

HPLC Condition: Column:
Eluent: Hexanes/IPA (95/5);
Racemic standard

1j-10-44-a-rac-OJ2.DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083
200

180)
160
140
120‘

% 100

80
60
40
20

A IV :

“0 1723 456 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25
Min

mAU

Index | Time:

[ [Min] ol
1 |20.72] 49.869
2 12184 50.131

Total 100.000

Table 3, entry 5
Br
OH

F
Cl 6e

HPLC Condition: Column:
Eluent: Hexanes/IPA (95/5);
Racemic standard

1j-10-39-b-2-rac-AD3.DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811
| 80|

|
" i

|
120 ) 60
1ool “ 50
'
| | |
2™ L ge
£ | |
60 | \ i 30|
i |
40 | | 20
\ |
20 \L} \ 10
— N |
! ) ) | |
0 1 23 4 5 6 7 8 9 10 11 12 13 14 15 0
Min

Index | Time | Area % | Start| End

[Min] [%] | [Min] | [Min]

1 10.71| 49.817|10.28 [ 11.49

2 12.08| 50.183|11.67[12.85

Total 100.000

O

Chiralpak OJ-H, Daicel Chemical Industries, Ltd.;
Flow rate:

1.0 mL/min; Detection: UV225 nm.
Enantio-enriched product

1Iéb10-44»a»OJ2 DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083
i G -
150,

—

01234567289 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Min

Indgx Time art: - End
-~ |“[Min] %] | [Min] | [Min
1 20.27 . 21.05
2 12141 6.683|21.05]22.24
Total 100.000

Chiralpak AD-H, Daicel Chemical Industries, Ltd.;
Flow rate:

1.0 mL/min; Detection: UV225 nm.
Enantio-enriched product

1;-10-39-b-2-AD3.DATA - Prostar 335 Absorbance Analog Channel 2 LC1105M811

i
I

I
|

|
|
|
1

|

|
|

I
|

o N
12 3 4 5 6 7 8 9 10 11 12 13 14 15
Min
Index | Time | Area % | Start| End
Min [%]]| [Min]| [Min
1 1067 5.132]10.32|11.08
2 12.07| 94.868|11.63|13.05
Total 100.000
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Table 3, entry 6
Br
OH

F " 6f

HPLC Condition: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (90/10); Flow rate: 1.0 mL/min; Detection: UV210 nm.

Racemic standard Enantio-enriched product
lj-11-20-b-1-AD1.DATA - Prostar 335 Absorbance Analog Channel 1 EL06099083
i %Tﬂrhra&ADtDATA - Prostar 335 Analog Channel 1 EL06099083 iy
300 ﬂ\ \
250 ' | ’ \
200 ’ \ ‘
2150 [ i

; |
0 i 2 3 ) 5 6 7 B ) 011 13 14 15 0 1 2 3 4 5 6 7M‘ 8 9 10 11 12 13 14 15
in
Min
Index | Time |- Area % | Start | End ndex;iiTimet sATed 961l ?@Zﬁﬁﬂd
[Min] [%] | [Min] [ [Min] | - infij® [ZEMIn]i:[Min]:
1 1681 50087] 653 7.26 1 [680] 7.673]650]7.23
2 | 763] 49.913] 7.34] 837 2 | 761] 92327734830
Total 100.000 Total 100.000

Table 3, entry 7

Br
H
Me ©
F
F

Me 69

HPLC Condition: Column: Chiralpak OJ-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (90/10); Flow rate: 1.0 mL/min; Detection: UV220 nm.

Racemic standard Enantio-enriched product
11-23-2:rac-0J2.DATA - Prostar 335 Absorbance Analog Channel 2 ELOG099083 j-11-23-2-0J2.DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083
200 200 -
180, 180, !
160 160 |
140 140 [l |
120 120 | |
2 100 100 |
3 z |
80/ 80 |
60 60 I
40 40 [
20 [ 20 1‘
{ - N\ AR 2N | ﬁj
0 ) Y —] O S NN ' _
- | il
200 1 2 3 4 5 6 7 8 9 10 zoﬁm, 53 3 5 6 7 8 ) 10
Min Min
Index | Time | Area % | Start| End Index [ Time | Area % | Start| End
Min: [%] | [Min] | [Min g Muﬂ] _ [%]|IMin] | [Min]
1 _1708| 50018]6.86/7.39 1 | 713] 95458[6.94]7.46
2 7.68| 49.982| 7.46| 8.10 2 7.72 4542 752] 7.92
Total 100.000

Total 100.000
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Table 3, entry 8
Br
OH

N3

cl 6h

HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (95/5); Flow rate: 1.0 mL/min; Detection: UV225 nm.

Racemic standard Enantio-enriched product
1j-10-42-b-1-rac-OD2.DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083 j-10-42-5-1-0D2.DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083_
20 180 \ 3
! [ |
200 | , 160 \\ |
180‘ I r\ | | i
160 ,\ “ 140 ‘
140 ‘! ‘1 | 120 | 1
| | Il |
2 120 !1‘ } | I 5100 ‘ i
z 100‘ I | T 4 Il
8 ol | 60 |
60 ol \ | | i
40 | ‘\\ J] | 40 | \‘
20 . 20 |
¢ N ] \l} LJ o SR — A / M
A iTI T A S 6 7 8 9 10 11 42 13 14 15 16 17 18 19 20 CT2E 45 6 7 89 o2 13 T 15 6 17 18 19 20
Min in
Index | Time | Area % | Start| End Index 1;\|/|Lmei Areai;Ai SNtlan 5'@
[Min] [%] | [Min]{ [Min in /o in in
1_[15.37] 49.999]14.90]16.08 1_[15.31] 96.20114.79[16.03
2 |16.76| 50.001[16.29|17.48 2 |16.73| 3799[16.32(17.21
Total 100.000 Total 100.000

Table 3, entry 9
Br
OH

F Ns 6i
HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;

Eluent: Hexanes/IPA (90/10); Flow rate: 1.0 mL/min; Detection: UV210 nm.
Racemic standard Enantio-enriched product

1j-11-22-a-1-rac-OD1.DATA - Prostar 335 Absorbance Analog Channel 1 EL06099083

j-11-22-a-1-OD1.DATA - Prostar 335 Analog Channel 1 EL06099083
80 130
| | 120 i
0 il 110 ;i\
Il i 100
1 |
60 ‘\ i %
50 l‘ il 80 |
| I 70 |
%’ 40 ’\\ I % 60 |
| | ]
30 i | 0’ 50| '
['\ I 40, I
. 1 A °°; H
| 20
i I
h w\ A 9 |\
0 SRR WO W USSR N /
N w !’W 10 Lb“/\ﬂl/ \L
) 17273 45 6 7 8 9 le 112 13 14 16 16 17 18 19 20 Xz 3 4 5 6 7 8 § 10 11 12 13 14 15 16 17 18 19 20
in in
\Index:| Time | Area %| Start| End Index | Time | ‘Area %| Start| - End
,1 ’ MMlgn; -'ga[:‘e/_u_]_,1Min [Min - 1Mign3 ~[%] | Min] | [Min
. 49.865 [ 14.51 | 15.65 4. 6.706 | 14.59 | 15.29
2 [1844]| 50.135]|17.96]19.18 2 11840 93.294[17.94119.38
Total 100.000 Total 100.000
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Table 3, entry 10

Br
OH

HPLC Condition: Column:
Eluent: Hexanes/IPA (90/10);
Racemic standard

Ij-%ébzz-a»Z»rac-ODzDATA - Prostar 335

Analog Channel 1 EL06099083

2 ‘
2 \“ I
180 J |
160‘ M J
140
g ||
80,
60 |
i \ |
zgr_w__,,vw,\JJLmN\/\*MJ WJ \
-20(‘) 1 2 3 4 5 6 7 8 9 10 1 12
Min
‘Index| Time'|;.Area %! | Start { End
| [Min] | [9%] | Min] | [Min] |
1 8.61| 49.797| 832 9.02
2 | 953| 50203]9.23]9.98
[ Total 100.000
Table 3, entry 11
Br
OH
N
cl 8
Me 6k
HPLC Condition: Column:

Eluent: Hexanes/IPA (95/5);

Racemic standard

j-11-08-a-1-OD-rac1.DATA - Prostar 335

Analog Channel 2 EL06099083

AN - J
q 1

0 123456 7 8 9 10111213 14 15 16 17 18 19 20 21 22 23 24 25
Min

L

Index | Time [ Area %
1 17.64| 50.117
2 120.19| 49.883

Start
Min

End
[Min|

18.50

21.36

17.03
19.51

Total

100.000

180
160
1ud
120
100
2
T 80
60
40
20
[ N S
20,
o 1 2 3 4 5 &6
Min
Index | Time
S| i
8.61| 91.772
2 9.57 8.228
Total 100.000

Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Flow rate:

1.0 mL/min; Detection: UV210 nm.
Enantio-enriched product

1j-11-22-a-2-OD2.DATA - Prostar 335

Analog Channel 1 EL06099083

Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Flow rate:

1.0 mL/min; Detection: UV225 nm.
Enantio-enriched product

1j-11-08-a-1-OD1.DATA - Prostar 335
350

Analog Channel 2 EL06099083

300 i
250 |
| |
| |
ZOQ‘
2 | |
£ 150 I
|
100
50

A

(DN B
i i

0123 456 7 8 910111213 14 15 16 17 18 19 20 21 22 23 24 25
Min

Index | Time | Area % | Start| End
[Min] [%]] [Min] | [Min
1 17.67| 96.962|17.00|18.60
2 12040 3.038 1 19.87 [20.98

Total 100.000
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Table 3, entry 12

Br
OH

OO N3 6|

HPLC Condition: Column:
Eluent: Hexanes/IPA (90/10);
Racemic standard

1j-11-14-a-2-rac-OJ4.DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083

200 )
180 “
160
140 ‘\ [\
120 M \
2 100 i fH
£ g ‘ ‘\
60 |
“ 1—"
2 I
— &!_jr | A
X574 6 8 10721416 16202224 26 20 3032 34 36 36 4042 44 46 46 50 52 54 56 5660
Min
Index | Time|. Area % | Start| End
Min) | [%]| [Min]| [Min] |
1 13721 49.705[35.9939.19
2 |46.65| 50.295(45.21/48.99 |
Total 100.000
Table 4, entry 1
Me OH
~ Br
8a
HPLC Condition: Column:

Eluent: Hexanes/IPA (95/5);

Racemic standard

Flow rate:

Chiralpak
Flow rate:

Chiralpak OJ-H, Daicel Chemical Industries, Ltd.;
UV230 nm.

1.0 mL/min; Detection:
Enantio-enriched product

1j11-14-2-2-0J4.DATA - Prostar 335 Absorbance Analog Channel 2 EL06099083

220
200
180
160
140

mAU
=]
3 ¢

o
I i

0724 6 810121416 18202224 2628 30 32 34 36 38 4042 44 46 48 50 52 54 56 58 60
n

Index | Time
[Min]
1 37.51
2 146.69

Area %
[%]

Start| End
Min] { [Min]
36.56 | 38.61 |
45.34 |1 49.88

_1.961
98.039

Total 100.000

1.0 mL/min;

Enantio-enriched product

Detection:

mAU
o
=1

mAU
&

100 |
80 ‘

I P

T Ena

10.82
11.68 |

-2
0 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 18 2
Min

Index.| Ti ;

S
1 10.43
2 [11.15

Are&% | Starl | _End
_[%] | s{Min) | Wi
10.71
11,99

4897
85103

1013
1075

Total 100.000
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Table 4, entry 2

OH

~ Br
T

HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (95/5); Flow rate: 1.0 mL/min; Detection: UV210 nm.

Racemic standard Enantio-enriched product
220 ) wf o
110
200 o
160 ‘ i
160 8 !
140 [ - ‘
5 120 | o 60
E 100 l T s0
80 |‘ | 40
60 | 30
40 | 2
20 ] 10
P IR 0
0: 1 4 -10 i !
0 1 2 8 4 5 8 7 8 8 10 i1 12 13 14 15 16 17 18 19 20 001 2 3 465 6 7 8 © ,J‘U 11 12 13 14 16 16 17 18 19 20
in n

InBex | Time |- Are
]
1

12.44

29,846 | 11.97 | 13.29]
2 [13.09] 50154 13.54 14,09

12.48] 87.851]12.06/13.13
14.01] 12.149|13.62 | 14.51

R
1
2

Total 100,000 Total 100.000

Table 4, entry 3

Pr OH
- Br

8c

HPLC Condition: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (95/5); Flow rate: 1.0 mL/min; Detection: UV210 nm.

Racemic standard Enantio-enriched product

2:10:2524-1a0-AD-1.0ATA - Prostar 335 Absorbance Analog Channel 1 LC1105M811 | 26-10-25-24-A0-1.0ATA - Prostar 335 Absorbance Analog Channel 1LC1105M811__

160 * rl

1408 250 i

120 ' zcmi | i

o | 3l |
2 o 2 |

&0 1 |‘

40) . | |

I | S O SV | P

N i 4 5 6 7
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Table 4, entry 4

OH

Me\©/_\/ Br
8d

HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (95/5); Flow rate: 1.0 mL/min; Detection: UV210 nm.

Racemic standard Enantio-enriched product
zx—?géZi-a_S-_OD-{ac-\DA'[.:l_- Prostar 335 Absorbance Analog Channel 1 LC1105MET1 2x-10-25-a5-00-1.DATA - Prostar 335 Absorbance Analog Channel 1 LC1105M811
220
180 | 200
140 180 |
180, |
120 |
‘ 140 ]
100}
2 ‘ 5 l
2 | e |
60 8 il
60
40 | a0
20 | i 20
9 i i : { { ————
R R I I R R E e  m T T B e e e T 3
Min Min
m ~Time | Area S| - End Index | Time
[Min] e (98]} [Min] | [Min) [Min],
1_| 9921 49.899] 9.51110.53 111003
2 [1213] 50101]11.64]12.88 2 1221
[ Total 100,000 [Total

Table 4, entry 5

OH

Me 8

HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (95/5); Flow rate: 1.0 mL/min; Detection: UV210 nm.

e

Racemic standard Enantio-enriched product
2x-10-30-a2-00-rac-1.DATA - Prostar 335 Absorbance Analog Channel 1 LC1105MB11 . #%-10-30-a2-00-2 DATA - Prostar 335 Absorbance Analog Channel 1 LC1105MB11
180) I
240
160) l .I. 220 4
140) | |i 200 |
120/ !i li :2 |
100) I| | S 140 I
% 20 | | E120 !
100
by L1 50 |
a0 | | &0 A
x ‘ |
S S 2
o o A 1 !
2 20 L |
01z 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 18 20 0 1 2 3 4 & & 7 8 & 10 11 12 13 14 15 16 17 18 18 20
Min Min
Inidex [[ime | “Area % T End] Index]| Time| Area % | Start] ‘End|
g i e T ] R ) T
1 110.75] 49.872 1 11079 90.408110.38/11.33
2 |11.60] 50 2 [1167] 9592]11.39[12.12
Total 100.000 Total 100.000
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Table 4, entry 6

OH

/@/\/Br
Ph 8f

HPLC Condition: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (95/5); Flow rate: 1.0 mL/min; Detection: UV220 nm.

Racemic standard Enantio-enriched product

2x-10-30-33-AD-rac-1.DATA - Prostar 335 Absorbance Analog Channel 2 LC1105MB11  2x-10-30-a3-AD-1.DATA - Prostar 335 Analog Channel 2 LC1105M811
400)
1
350
i
300} | |
250) || ‘
=2
2 200 i . |
0 I
100, \
s |
PR |t — ! K 1
| ] I
01234567 & 61011121314151617 181920212293 24 2536 37282050

Min
Ifdex | Time _8taft| En Em me | Area %] Si End
in] |+ | [Min] | [Mi T ﬁ [Min]
1_117.05| 49.825]|16.19]18.42 1_[17.08] 8341[16.35[16.1
2 |19.79] 5017s5[18.98]22.01 2 119801 91.650/18.98]|22
Total 100.000 Tota 100.000

Table 4, entry 7

OH

F 8g

HPLC Condition: Column: Chiralpak OB-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (95/5); Flow rate: 1.0 mL/min; Detection: UV210 nm.

Racemic standard Enantio-enriched product
200] ]
zuoi F 180
25(}i | 160| %
| 140 ‘
200 “ 120 i
| 3 |
100 | | 60 !
~ 40| | |
50 20 K
, ISR 1. ¥ 1 1 D———_JL'_—_—“*_‘— [} i !

1 2 3 4 5 6 7 8 © 10 11 12 13 14 15 16 17 18 18 20
in

e S
s | 041 T [Min] _[Minl, BT S Min) |, (Mipl,
1 11.09| 49.333]10.73 |11.81 1 11.20 7.031]10.84 | 11.66 |

2 12.65| 50.667 |12.22 | 13.44 2 12,69 | 9296011226 | 13.42
Total 100.000 L Total 100.000
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Table 4, entry 8

OH

Cl 8h

HPLC Condition: Column: Chiralpak OB-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (95/5); Flow rate: 1.0 mL/min; Detection: UV220 nm.

Racemic standard Enantio-enriched product

180 s
160 rl f oné f
140 “ 200 !
120 Iﬂl 1% |L
5 100 il 5 149 il
E o “ 2 1 |
a \

o | \
T ) LJ L M\L |

2. _ o ———— M——
01 2 3 4 5 6 7 8 10 11 12 13 14 15 16 17 18 19 20
in Min

SR S b R
1
2

1 12.15] 50.060]11.72112.84 12,13 6.159111.70]12.65 |
2 114.85| 49940]114.03)15.57 14.76 | 93.841 1422|1567

Total 100.000 | Total 100.000

Table 4, entry 9

Me OH
Me ‘_ _Br

8i

HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (98/2); Flow rate: 1.0 mL/min; Detection: UV220 nm.

Racemic standard Enantio-enriched product
- —— - - s — -
1 140
1 I 130
1 i 120
1 Iy \ 10
Il 100)
il‘ 90 I |
80
2 1
L | I - L ‘
| 50
; (-l |
I i |
’ P o\ b A _
4; “w i
0123466788 1011'15'.1'3 1415 16 17 18 19 20 21 22 23 24 25 01234567889 10M1 15“;3 14 1516 17 18 19 20 21 22 23 24 25
lin
Index | Time | Area'%| Start|. End] Index | Time |- Are:
[Min}{ * - [%]} [Min] | {Min]. [Min} [ [%[
1 _116.04] 49.718/1521]17.50 | 1 16.21
2 [21.03| 50281.2012]2224 2 2131
L Total 100.000 Total 100.000
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Table 4, entry 10

Me OH
Ph ~_Br

8]

HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (95/5); Flow rate: 1.0 mL/min; Detection: UV220 nm.

Racemic standard Enantio-enriched product
110] T LRSS = =
ma]: ‘sul
90 W I 140 ‘
80 1 ”‘ 120
o | |
=] i =2 | |
FRL ‘\ || e I
“ ol 89 “
30 | | 40 l
= | | 2 ‘
p ) \J e,
i i L] | i et RN
ui-_ sz I | of A lJ 0 ! u__‘
B S T T T AN T S T h T - e 1 0 1 2 3 4 & 6 7 _8 @ 10 11 12 13 14 18
Min Min
Index | Time |- Area % | Start| End Index | Time | Area % | Start| End
ko Min] | o [T Min] J- [Min] Min]| - [%]| [Min]| [Min}
1 893| 50.005(8.39| 957 1 893 97.958| 848| 964
2 11033) 49995) 9.78 | 10.87 2 11033 2.042 110.00]10.81
| Total 100.000 LTotal 100.000

Table 4, entry 11

Me OH
F - Br

8k

HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (98/2); Flow rate: 1.0 mL/min; Detection: UV220 nm.

Racemic standard Enantio-enriched product
: — 3 S e
|
: I |
7 |
I | il
El J I |
3 50
. |
3
X ‘ Z 40 l
2 i 30
15 1 20
10 |
5 10 L
- e '
-5
012345678 9101112131415161718192021222324 2526 27 2829 30 01234567 a's'1‘{1'1'i'i'i'ﬁ'ff;;s"w1715'1'9"2'6?‘1"2'2‘2‘32425232725293
in
Index | Time | Area % | Start{ End Index | Time | Area % | Start| End
i) [61] [Min] {Min) [Min]| 561 (Min] | [Nin]
1 _|17.65| 49.771]16.97 | 18,33 1 11767] 4.880117.2118.14 |
2 |18.85] 50.229118,33120.16 | 2 [1880] 95.12018.17]20.09
Total 100.000 Total 100,000
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Table 4, entry 12

Me OH
Br. ~ Br

8l

HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (95/5); Flow rate: 1.0 mL/min; Detection: UV220 nm.

Racemic standard Enantio-enriched product
o ’ 12 |
80 Hq
| 100
m | " \ ‘
B0 ! a0
50 | 70
%40 / ‘ % :g ‘
30 40
20 % \
i i 2{1
F PR S, J . _JJ%V__,L_n_A_/J Lr___A_;
¢ 1 ZJ4567BB10|‘|1218141518171819202122232425 -0|23‘55759"311121314151517|3192031?2232‘25
Index’ | End Index | Time| ‘Area

=

1453 1387] 3.506/1342(1422
15.40 2 | 1460| 9649411422 115.71

=

Total 100.000 Total 100.000

Table 4, entry 13
Me OH
- Br
F 8m

HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (98/2); Flow rate: 1.0 mL/min; Detection: UV220 nm.

Racemic standard Enantio-enriched product
e > . e
3 | 130 |
| 120 ﬂ
7 110 J
60 100
80 i
50 80 ‘
] =570
E 4 80
30 50
1 @ ‘ \
30 |
1 A 20 ||
___JL‘,__,-,._..-«_ 10 d A
’ - SRS SN L T
-0 _ . A ]
L] 2 4 [} 8 10 12 14 18 18 012 3 4656 7 B8 9 1011121314 1651617 18192021 222324 25
Min Min
Index | Time | Area % | Start| End Index | Time | Area % _'VS!art End
1 1627 | 49.751!15.57 |16.88 | 1 16.65 2496 16.18 1708
2 17.31] 50.249)|16.88 | 18.32 2 17.64| 97.504]17.13|19.17
Total 100.000 Total 100.000
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Table 4, entry 14
Me OH
- Br
Cl 8n

HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (98/2); Flow rate: 1.0 mL/min; Detection: UV220 nm.

Racemic standard Enantio-enriched product
. I ‘ . . — .
16
f | 141 ﬂl
. L e |
J \ 101 [!
\ | g E
\
o j |
. j i
|
|1 2
IRCIRY | % ' } a |
»: T i ‘ '1“ — [
01234567 689101 :5‘13 14151617 18192021 222324 25 0123 4567 8 91011121314 15 16 17 18 19 20 21 22 23 24 25
in Min
Index| Time | Area.% | Start| -End Index | Time | Area % | Start| End
[Min] | [%} | [Min] |- [Min] [Min]| - [%] | [Min}| {Min]
1 118.15] 49.941[17.44118.32 1 _|18.16| 0.947]17.82]|18.56
2 12031] 50.059)19.58 21.41 2 12024] 99.053119.70/21.27
| Total. 100.000 Tatal 100.000

Table 4, entry 15
Me OH
~__Br

Br 80

HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (98/2); Flow rate: 1.0 mL/min; Detection: UV220 nm.

Racemic standard Enantio-enriched product
m‘r_ - — ——— o :
| \ 20 |
uo ‘ {\ 18 [‘
120 | 160/ |
10d \ t‘ 140 ||
| I 120
% M [ N g 100 | |
&0 ‘ | | 80
0 ! “ |
i [T 40 ‘
20 ! |
ke R zL - e
L - SRS O IS A L -
0123458678 §fa111z1:{ﬂ5’1’a17131‘9202122'2‘324'2?2527232930 01234567889 1011121314':'_5151713192021222324252527252930
in lin
Index | Time | Area % | Start| End Index | Time | Area % | -Start| -End
L Ming |- (%] | [Min}{ [Min]| _ L ing| :-'[ﬂ-:ﬂmr'.}..fwn[:
1 120.53 50.001119.46121.88 1 12057 0906]20.11]21.20
2 [2303] 49.909/2213|2455 2 12296 99.094[2194|2473
[ Total 100.000 Total 100.000
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Table 4, entry 16

Me OH
- Br
Me 8p

HPLC Condition: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (95/5); Flow rate: 1.0 mL/min; Detection: UV220 nm.

Racemic standard Enantio-enriched product
2‘2} |
80 l 20 |
70‘ 181
" f ﬂ : |
1
DSﬂ i “ ‘ o 1
B0 ‘ Il B |
» ‘ ‘
20

80/
| k o
z 1[\“1'I Gl L JKLAL

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20 I B § 6 7 B 9 10 11 12 13 14 16 16 17 18 18 20
Min in
[inde "Area% | Starl] End Index| Time | Area al| Start | Eng|
: b [Minkl . J%] iin] i » in ‘“‘w[% [Mi jﬂllﬁw
1 7.68) 49539]| 7.26| 8.40 1 7.71) 96,994 7. 8.42
2 9.24) 50.401) 8.81110.01 2 9.25 3.006] 896 9.64
Total 100.000 Total 100.000

Table 4, entry 17

Me OMe
~ Br

Cl 8n’

HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (98/2); Flow rate: 1.0 mL/min; Detection: UV220 nm.

Racemic standard Enantio-enriched product
b 30/ e e = = 140
120
o 20 ;
u | fﬁ " [
80 90 ‘
2 B i | 58
|
2 20 | \ g 22 I\
40 |
% || e | \
20 | (|
101 s | \J L fg I
K it i denaunsnsncne NP Wi aomei i (useence
0 1 2 3 4 5 [] 7 E 9 10 [ 1 2 3 4 5 3 7 ] B io
Min Min
Index | Time | 'Area %:| Start | End Index [ Time'| "Area % | Start| End
< {Min |- | [Min] | Min] _{Mi)| ] (Mink{ [Min)|
1 483 50,131 462|517 1 4.89 1535[472 | 510
2 5.45] 49.860| 5.24| 6.03 2 549 | 98465/ 522 | 6.11
Total 100.000 otal 100.000
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Table 4, entry 18

OH

~ Br
.

HPLC Condition: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (98/2); Flow rate: 1.0 mL/min; Detection: UV220 nm.

Racemic standard Enantio-enriched product
2%-10-26-24-AD-rac-1. DATA - Prostar 335 Absorbance Analog Channel 2 LC1105ME11 ?gﬁ-ﬁ-aé:wjﬁ;gwm Channel 2 LC1105M811
300) i
280y .
260) 'i 400
240 \ n 350 1
220 |H Y |
200) | 300
1804 | | {
— 160 H“
14
EJ |
100 i
a0y | |
801 r |
A0
I VAW |
' |
'37??Wﬁﬂﬁﬁﬁﬁﬁﬁ%?ﬁﬂﬁﬁﬁﬁﬁﬁ%wﬂ&ﬁﬁ&
in
Inflex [ Time | Area % | Sta
1 137.08] 49.604135.36309,50 | 1137111 8605513520 13960 |
2 [4086| 50306]30.50] 45.14] 2 4087 13.0453060[43.84]
( Total | 100,000 L Total 100.000

Table 4, entry 19

HPLC Condition: Column: Chiralpak OD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (90/10); Flow rate: 1.0 mL/min; Detection: UV210 nm.

Racemic standard Enantio-enriched product
n-zlg-m-swow1.MTA- Prostar 335 Absorbance Analog Channel 1 LC110SM811 22-10-26-25-0D-1.DATA - Prostar 335 Absorbance Analog Channel 1 LC1105MB11
22 ﬁ
20 I] 2‘20 |
18 | 200
18 189
: L A |
2o | | im i
P | | " |
| 1 p | | |
20: I ll v | o _/_f . —""-J L S ___J
- 30 L i

01 2 3 45 6 7 B 8 10111213 14 15 16 17 18 19 20 21 22 23 24 25
Min

Time |- Arga %o £ ;

o Min} ) . [Pl [Min

1 10,87 1110401 11.58 |
2 |17.00] 50.199]16.36 | 17.83

Total 100.000 Total 100.000
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Table 4, entry 20

Me  OH
X Br

8s

HPLC Condition: Column:
Eluent: Hexanes/IPA (95/5);

Racemic standard

Flow rate:

2:10-20-b1-1ac-0J-1.0ATA - Prostar 335 Absorbance Analog Channel 1 LC1105M811

m |

180 | [
160 1
140 | | ‘
5 120 ‘ |
g 100/
II 1
&0/
40| | l
g W |
n%.\_._\_,_hnﬁ._l\_ﬁ_m_\_.._\_,_._,__ 1 'l S —

80/
A e TS e 7 4 6 1011121574751617 18102021 3223545526 27 283530
Min

Index | Time | Aféa %[ Start| E
1 [1617] 49844[1563[17.06]
2 17,80 | 501 714 18.66 |
| Total 100.000
Table 4, entry 21
Me_ OH
__Br
cl 8t
HPLC Condition: Column: Chiralpak

Chiralpak OJ-H, Daicel Chemical Industries, Ltd.;

UV210 nm.
Enantio-enriched product

1.0 mL/min; Detection:

2x-10-28-61-0J-1 DATA - Prostar 335 Absorbance Analog Channel 1 LC1105ME11
1
14

131
121 'ﬂ|
11 |
101 ]!
E |
5 &
T 1
60
b |
40
b I

012345678 81011121314151617 18192021 222324 252627 282630
Min

Time | A -Start |
g | int |
1_|16.17] 18.003[15.70(16.72
2 [17.81] s1997[17.18]18.70
| Total 100.000

AD-H, Daicel Chemical Industries, Ltd.;

Eluent: Hexanes/IPA (95/5); Flow rate: 1.0 mL/min; Detection: UV220 nm.
Racemic standard Enantio-enriched product
400
450/ 350
400, " 300
350 |
i | 250
wit |
320 ; 2209
200 ‘ 150
| 100 |
100 ‘ - |‘
o
: Yol |
01 2 3 4 5 "6""'3'879"? 111271314 15 16 17 18 19 20 01 2 3 4 6 6 7 8 9 Ni‘q T 12 93 14 16 18 17 18 19 20
mx. -:Time %931%9?1 ﬁﬂg_ End Index '!{ﬁlrﬁ m?g]'Eﬂlznd
1 928| 49901 888 9.85] 1 9.41 6.632| 912| 997
2 11.49| 50.099]11.17[12.04 2 11.51 | 93,368 [10.92|12.71
L Total 100.000 | Total 100.000
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Table 4, entry 22

Me OH
_ _Br
Br 8u
HPLC Condition: Column:
Eluent: Hexanes/IPA (95/5); Flow rate: 1

Racemic standard

o

1

Chiralpak AD-H, Daicel Chemical Industries, Ltd.;
.0 mL/min;

Detection: UV220 nm.

Enantio-enriched product

N

80

60

‘ w©
20

[«

0

0 1 23456789101‘\1213!4151617131920

,‘ndgs :=:Eﬂ'g -W}ahm mi
1 10.17| 49926 9.70111.15
2 12.21| 50.074 |11.64 [13.27
| Total 100.000
Table 4, entry 23
OH
8v
HPLC Condition: Column:

Eluent: Hexanes/IPA (95/5);

Racemic standard

Flow rate:

2x10:26-8-rac-AD-1.DATA - Prostar 335 Absorbance Analog Channel 1 LC110M81 1

r

y 2
260 ,
240 |
220 |
200 |
180 |
160, |
o 140 |
£ 120
100

f
|

18
14
- 12
1

1(

@
S~

40
i
[ S DN m_ﬂ__._J

|

&0
40
| 20
\LJ I\—-——r“ﬂ—— o

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 e
Min

L

11.04
50.252 | 12.98

100.000

S-78

3 S

72 3 4 5 & 7 8 § 10 11 12 13 14 156 16 17 18 19 20
Min
Index [ Tima [iArea | Start] End
s R;iﬂl : H&LMM
1 10.16 5678 | 9.78|10.7:
2 12.20 | 94322 |11.64|13.48
| Total 100.000

Chiralpak AD-H, Daicel Chemical Industries, Ltd.;
1.0 mL/min;

Detection: UV210 nm.

Enantio-enriched product

w___ﬁ_)U k

1z 3 4 5 6 7 59101112131-‘15151?151920

e
i 1961 oo i
1 1141 | 14.433 | 10.96 ] 12.30
13.27 | 85567 | 12,67 | 14,45 |

100.000




Table 4, entry 24

OH

8w

HPLC Condition: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (95/5); Flow rate: 1.0 mL/min; Detection: UV210 nm.

Racemic standard Enantio-enriched product
2%-0.30-a6-1ac-AD-1.DATA - Prostar 335 Absarbance Anslog Channel 1 LCT1OSMB11 2x-10-30-26-AD-1.DATA - Prostar 335 Absorbance Analog Channel 1 LC1105M811
o b * A
120 | | =0 |II
100 | 200 | \
| | 150 |
S 60 | | % | |
| 100 |] |
w ! A . !
201 | R % f [ .
— : \ J ! o A 1\'——;} b
0 2 4 6 8§ 10 12 14 16 18 20 22 24 26 78 90 52 34 02 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Min Min
] Area ] [ndex | Time [§Area %] Start| End
] i1 2 i1
1 119.31] 49.961]17.85]20.34 1_119.28] 11,089]18.38 | 20.55 |
2 12639 24.75 2917 2 12637 8891125142882 |
Total 100.000 _Total 100.000

Table 4, entry 25

OH
©/:\|/Me
Br 8X
HPLC Condition: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (98/2); Flow rate: 1.0 mL/min; Detection: UV210 nm.

Racemic standard Enantio-enriched product

n-;&?o-a{vﬂo-@r_f_z.m@-Pmlarass Absorbance Anglog Channel 1 LC1105ME1T #;10-30-a4-AD-2. DATA - Prostar 335 Absorbance Analog Channel 1LCT105MB11

240 130

220, o |

200 Lol 1

180( |l 1

160 ! | I |

5 140 |

210 I
100 |
a0 I
8 |

&

|

40 (N l
20 P I\
O — n,_._.__ﬁf\____ij l\_]____\_,_ i J’&__ M_J L j
1 |
- |
0 1T 2 3 4 5 & 7 8 9 10 11 12 13 14 15 16 17 18 19 20

mALl
Soz2nuzszaazg3IRE

0 |
0 1 2 3 4 8 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20
Min

n
Tndex| Tipe| Arga % | Strt |; End 1ndex [ Time | Area %] Stafl] End
1 13.97 4113.29 | 14.76 1 1407 | 76043]13.44)14.88 |
2 _|1528| 50.006|14.76 | 16.64 | 2 11532) 23.957114.88 | 16.66 |
L Tatal 100. Total 100.000
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Table 4, entry 26
HO.,

Br 8y

HPLC Condition: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd.;
Eluent: Hexanes/IPA (98/2); Flow rate: 1.0 mL/min; Detection: UV210 nm.

Racemic standard Enantio-enriched product

2x:10-30-35-AD-1ac-2. DATA - Prostar 335 Absorbance Analog Channel 1 LC110SMB11 26-10-30-a5-AD-1.0ATA - Prostar 335 Absorbance Analog Channel 1 LC1105M811___

200/ | o

;an; . ‘ 0 I|]|

1602 ,: 1 50

o) ! \ I] s ] ‘
gtsﬁf ﬂ ] 24 |

= || “ |

-1

p || | N
] W e N

20 L R o
012346676 0101112131415161718102021222924252627262930 0 123 4 5 8 7 8 01011121314 15161718192021 2223242526 27 28 2930
Min

Min
ndex | Time] Area %1 SR | ™ End index | Time | Arsa -
1 119.53| 50.033118.48 | 20.85 | 1 119.48| 21.888118.64 | 20.71
2 |2191| 49.967)20.85]23.42 212180 78.112120.90123.96
 Total 100.000 L Total 100.000
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