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General Information

All reactions were performed in oven-dried glassware under atmosphere of argon.
Solvents were dried and distilled followed the standard methods before using. Chiral
phosphoric acids (CPAs) and alcohols 2 purchased from chemical vendors and used
directly without any treatment. Analytical thin-layer chromatography was performed
using glass plates pre-coated with 200-300 mesh silica gel impregnated with a
fluorescent indicator (254 nm). Flash column chromatography was performed using
silica gel (300-400 mesh). *H NMR and *C NMR spectra were recorded in CDCl3 on
400/500 MHz spectrometer; chemical shifts are reported in ppm with the solvent
signals as reference, and coupling constants (J) are given in Hertz. The peak
information is described as: br = broad, s = singlet, d = doublet, t = triplet, q = quartet,
m = multiplet, comp = composite. Enantioselectivity was determined on HPLC using
Chiralpak IA, AD-H, IF-3 column. High-resolution mass spectra (HRMS) were
recorded on a commercial apparatus (ESI Source) and (CI Source). Starting materials

1' and 32 were prepared according to the reported reference.
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Table S1. Optimization of the Reaction Conditions?

iy oo
Ph)J\COZR BnOH 224?;2’,23) RO,C_OBn | o\P//O
1 ., 2a _ 4(xmol%) —=Ph | 0" “oH
Ne “solvent, 30°C__ HN 5 OO
@\b Q\o 4a,R=H A
o) | 4b, R = pyrenyl 4d, R = 4-OMeCgH,4
3a 5 l4c,R=SiPh; 4e, R =4-NO,CgH,
Entry 4 (x mol %) R Solvent Yield (%)  dr® ee (%)¢
1 4a (10) Ad DCE 61 1:1 30(11)
2 4b (10) Ad DCE 90 151  99(95)
3 4c (10) Ad DCE 79 > 20:1 99
4 4d (10) Ad DCE 66 3:1 93(80)
5 4e (10) Ad DCE 56 3:1 86(77)
6 4c (10) Me DCE 85 2:1 98(99)
7 4c (10) tBu DCE 79 20:1 86
8 4c (10) Ad DCM 65 >20:1 99
9 4c (10) Ad TBME trace > 20:1 99
10 4c (10) Ad EA 46 >20:1 99
11 4c (10) Ad toluene 69 > 20:1 99
12¢ 4c (10) Ad DCE 85 >20:1 99
13 4c (10) Ad DCE 95 >20:1 99
14f 4c (5.0) Ad DCE 94 >20:1 99
15" 4¢ (2.0) Ad DCE 70 > 20:1 99
16%  4c (2.0) Ad DCE 96 > 20:1 99

@The reaction was carried out on a 0.1 mmol scale: to the mixture of Rhz(esp)2 (2.0
mol%), 4 (indicated amount), 2a (0.12 mmol), and 4 A MS (100 mg) in the indicated
solvent (0.5 mL), was added a solution of diazo compound la (0.12 mmol) and
imine 3a (0.1 mmol) in the same solvent (1.5 mL) via syringe pump over 2 h under an
argon atmosphere at 30 °C, and the reaction mixture was stirred for an additional 1 h
under these conditions. Plsolated yields. Determined by *H NMR analysis of the
crude reaction mixture. “Determined by chiral HPLC analysis, see Sl for detail. 3 A
MS (100 mg) was used instead of 4 A MS. '5 A MS (100 mg) was used instead of 4 A
MS. 9The amount of Rhy(esp). was reduced to 1.0 mol%, and the mixture of 1a and
3a in DCE was added via syringe pump over 10 h. DCM = dichloromethane. TBME =
tert-butyl methyl ether. EA = ethyl acetate.
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General Procedure for the Synthesis of Diazo Compounds 1:

The diazo compounds 1 were prepared according to literature procedures.*

N,

F

(3r)-Adamantan-1-yl 2-diazo-2-(4-fluorophenyl)acetate (1b). Yellow oil; *H NMR
(400 MHz, CDClz) (6, ppm) 7.46 — 7.39 (m, 2H), 7.10 — 7.03 (m, 2H), 2.22 — 2.16
(comp, 9H), 1.71 — 1.65 (comp, 6H); 3C NMR (100 MHz, CDCls) (3, ppm) 164.4,
161.0 (d, J = 245.9 Hz), 126.0 (d, J = 7.9 Hz), 122.08, 116.0 (d, J = 21.9 Hz), 82.4,
41.8, 36.3, 31.1; *F NMR (376 MHz, CDCls) & = -116.8. HRMS (TOF MS ESI)
calculated for C1gH19FN2NaO, [M+Na]*: 337.1323, found 337.1324.

Ny

Cl

(3r)-Adamantan-1-yl 2-(4-chlorophenyl)-2-diazoacetate (1c). Yellow oil; *H NMR
7.41 —7.37 (m, 2H), 7.33 — 7.29 (m, 2H), 2.24 — 2.14 (comp, 9H), 1.75 — 1.62 (comp,
6H); 1*C NMR (100 MHz, CDCls) (5, ppm) 164.0, 131.2, 129.0, 125.1, 125.0, 82.5,
41.8, 36.2, 31.1; HRMS (TOF MS ESI*) calculated for C1gH19CIN2NaO, [M+Na]*:
353.1027, found 353.1020.

Ny

Br

(3r)-Adamantan-1-yl 2-(4-bromophenyl)-2-diazoacetate (1d). Yellow oil; *H NMR
(400 MHz, CDCls) (8, ppm) 7.49 — 7.44 (m, 2H), 7.36 — 7.30 (m, 2H), 2.23 — 2.16
(comp, 9H), 1.72 — 1.66 (comp, 6H); *C NMR (100 MHz, CDClIs) (8, ppm) 163.8,
132.0, 125.5, 125.4, 119.0, 82.5, 41.8, 36.2, 31.0; HRMS (TOF MS ESI*) calculated
for C1sH19BrN2NaO> [M+Na]*: 397.0522, found 397.0519.
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N,

Me

(3r)-Adamantan-1-yl 2-diazo-2-(p-tolyl)acetate (1e). Yellow oil; 'H NMR (400
MHz, CDCl) (8, ppm) 7.37 — 7.31 (m, 2H), 7.19 — 7.14 (m, 2H), 2.32 (s, 3H), 2.22 —
2.18 (comp, 9H), 1.73 — 1.66 (comp, 6H); *C NMR (100 MHz, CDCls) (8, ppm)
164.6, 135.4, 129.7, 129.23, 129.20, 124.2, 82.1, 41.8, 36.3, 31.1, 21.1; HRMS (TOF
MS ESI*) calculated for C19H22N2NaO> [M+Na]*: 333.1573, found 333.1574.

N,

/©)J\COZAd
MeO

(3r)-Adamantan-1-yl 2-diazo-2-(4-methoxyphenyl)acetate (1f). Yellow oil; H
NMR (400 MHz, CDClg) (8, ppm) 7.32 — 7.27 (m, 2H), 6.87 — 6.83 (m, 2H), 3.72 (s,
3H), 2.15 - 2.10 (comp, 9H), 1.65 — 1.59 (comp, 6H); *C NMR (100 MHz, CDCls) (5,
ppm) 164.9, 158.0, 126.0, 117.8, 114.6, 82.1, 55.5, 41.9, 36.3, 31.1; HRMS (TOF MS
ESI™) calculated for C19H22N2NaO3z [M+Na]*: 349.1523, found 349.1520.

N»

/©)‘\C02Ad
F4C

(3r)-Adamantan-1-yl 2-diazo-2-(4-(trifluoromethyl)phenyl)acetate (1g). Yellow oil;
'H NMR (400 MHz, CDCls) (8, ppm) 7.61 — 7.55 (comp, 4H), 2.25 — 2.16 (comp, 9H),
1.75 — 1.64 (comp, 6H); 3C NMR (100 MHz, CDCls) (3, ppm) 163.3, 130.8, 127.2 (q,
J =32.7 Hz), 125.7 (q, J = 3.8 Hz), 124.9 (q, J = 271.7 Hz), 123.4, 82.8, 41.7, 36.1,
31.0; F NMR (471 MHz, CDCls) & = -62.4. HRMS (TOF MS ESI*) calculated for
Ci9H19F3N2NaO; [M+Na]*: 387.1291, found 387.1290.

Ny

CO,Ad

F
(3r)-Adamantan-1-yl 2-diazo-2-(3-fluorophenyl)acetate (1h). Yellow oil; *H NMR
(400 MHz, CDCls) (8, ppm) 7.36 — 7.32 (m, 1H), 7.32 — 7.27 (m, 1H), 7.15 - 7.10 (m,
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1H), 6.82 (tdd, J = 8.3, 2.5, 0.6 Hz, 1H), 2.43 — 2.03 (comp, 9H), 1.81 — 1.54 (comp,
6H); *C NMR (100 MHz, CDCls) (5, ppm) 163.7, 163.3 (d, J = 245.1 Hz), 130.2 (d,
J=8.8Hz),128.9 (d, J = 9.5 Hz), 118.9 (d, J = 2.8 Hz), 112.2 (d, J = 21.4 Hz), 111.1
(d, J = 25.4 Hz), 82.6, 41.8, 36.2, 31.0; %F NMR (471 MHz, CDCl3) § = -112.0;
HRMS (TOF MS ESI*) calculated for Ci1gH1sFN2NaO2 [M+Na]*: 337.1323, found
337.1333.

Ny

(:f‘\cozm
F

(3r)-Adamantan-1-yl 2-diazo-2-(2-fluorophenyl)acetate (1i). Yellow oil; *H NMR
(400 MHz, CDCIs) (8, ppm) 7.73 — 7.63 (m, 1H), 7.23 — 7.11 (m, 2H), 7.08 — 6.99 (m,
1H), 2.20 — 2.15 (comp, 9H), 1.73 — 1.63 (comp, 6H); 13C NMR (100 MHz, CDCls) (5,
ppm) 164.2, 158.4 (d, J = 247.1 Hz), 129.5 (d, J = 2.2 Hz), 128.2 (d, J = 8.2 Hz),
124.5 (d, J = 3.4 Hz), 115.6 (d, J = 21.4 Hz), 114.5 (d, J = 11.8 Hz), 82.3, 41.7, 36.2,
31.0; F NMR (376 MHz, CDCl3) 6 = -114.1. HRMS (TOF MS ESI*) calculated for
C1gH19FN2NaO; [M+Na]*: 337.1323, found 337.1325.

General Procedure for the Asymmetric Three-component Reaction

To a 10-mL oven-dried vial with a magnetic stirring bar, alcohol 2 (0.12 mmol),
Rho(esp)2 (0.76 mg, 1.0 mol%), chiral phosphoric acid 4c (1.73 mg, 2.0 mol%), and
5A MS (100 mg) in 0.5 mL DCE, a solution of diazo compound 1 (0.12 mmol) and
imine 3 (0.1 mmol) in DCE (1.5 mL) was added via a syringe pump over 10 h (or 2 h
in the cases with 3m) under argon atmosphere at 30 °C, and the reaction mixture was
stirred for additional 1 h under these conditions. The crude reaction mixture was
subjected to proton NMR analysis to determine the dr values and purified by column
chromatography on silica gel without any additional treatment (Hexanes : EtOAc =
50:1) to give the pure products 5 or 6 in generally good to high yields with excellent

enantioselectivity.
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AdO,C_OBn
~Ph
HN

s

(3R)-Adamantan-1-yl  (2R)-2-(benzyloxy)-2-((R)-10,11-dihydrodibenzo[b,f][1,4]
oxazepin-11-yl)-2-phenylacetate (5a) White solid, 54.8 mg, 96% vyield, > 20:1 dr,
99% ee, [a]p? = - 66.1° (c = 0.30, DCM), mp = 116 — 118 °C; *H NMR (500 MHz,
CDCI3) 6 7.40 — 7.38 (m, 2H), 7.34 — 7.30 (comp, 5H), 7.29 — 7.25 (m, 2H), 7.24 (s,
1H), 7.22 — 7.16 (m, 2H), 7.02 — 6.93 (m, 2H), 6.89 — 6.85 (m, 1H), 6.84 — 6.78 (m,
1H), 6.61 — 6.57 (m, 2H), 5.30 (s, 1H), 4.84 (d, J = 12.0 Hz, 1H), 4.46 (d, J = 12.0 Hz,
1H), 4.42 (s, 1H), 2.13 — 2.02 (comp, 9H), 1.65 — 1.60 (comp, 6H); 3C NMR (125
MHz, CDCls) 6 169.9, 157.7, 145.7, 138.9, 137.9, 136.0, 131.0, 129.1, 129.0, 128.6,
128.3, 128.0, 127.4, 127.2, 126.9, 124.4, 123.3, 121.4, 120.5, 119.04, 119.03, 88.0,
83.3, 67.7, 64.7, 41.3, 36.1, 30.9; HRMS (TOF MS ESI") calculated for CagH3sNO4
[M + H]": 572.2795, found 572.2799; HPLC conditions for determination of
enantiomeric excess: Chiral AD-H, A = 254 nm, hexane : isopropanol = 98:2, flow

rate =1.0 mL/min, tmajor = 14.2 min.

AdO,C an
tBu Ph

HN
ol
(3R)-Adamantan-1-yl (2R)-2-(benzyloxy)-2-((R)-9-(tert-butyl)-10,11-dihydro-
dibenzo[b,f][1,4]oxazepin-11-yl)-2-phenylacetate (5b) Colorless oil, 55.8 mg, 89%
yield, > 20:1 dr, 99% ee, 'H NMR (400 MHz, CDCl3) § 7.47 — 7.43 (m, 2H), 7.40 —
7.35 (comp, 4H), 7.34 — 7.26 (comp, 4H), 7.26 — 7.23 (m, 1H), 7.20 — 7.15 (m, 1H),
7.05 — 7.00 (m, 1H), 6.97 — 6.92 (m, 1H), 6.88 — 6.84 (m, 1H), 6.67 — 6.59 (M, 2H),
5.30 (s, 1H), 4.89 (d, J = 11.9 Hz, 1H), 4.50 (d, J = 11.9 Hz, 1H), 4.44 (s, 1H), 2.17 —
2.12 (m, 3H), 2.09 — 1.98 (comp, 6H), 1.67 — 1.62 (comp, 6H), 1.25 (s, 9H); 13C NMR
(100 MHz, CDCl3) 6 170.0, 158.0, 147.4, 144.0, 139.0, 137.1, 136.2, 130.9, 129.2,
129.1, 128.7, 128.4, 128.1, 127.6, 127.3, 127.1, 123.3, 120.9, 120.5, 116.54, 116.49,
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88.1, 83.3, 67.9, 65.0, 41.3, 36.2, 34.3, 31.5, 31.0; HRMS (TOF MS ESI") calculated
for CsHaNOs [M + H]": 628.3421 found 628.3428; HPLC conditions for
determination of enantiomeric excess: Chiral AD-H, A = 254 nm, hexane :

isopropanol = 80:20, flow rate =1.0 mL/min, tmajor = 3.5 min.

AdO,C_0OBn
~Ph

(3R)-Adamantan-1-yl (2R)-2-(benzyloxy)-2-((R)-6-methyl-10,11-dihydrodibenzo
[b,f][1,4]oxazepin-11-yl)-2-phenylacetate (5c) Colorless oil, 53.8 mg, 92% yield, >
20:1 dr, 99% ee, [a]p?°= - 36.8° (¢ = 0.30, DCM); *H NMR (500 MHz, CDCls) (3,
ppm) & 7.39 (d, J = 7.6 Hz, 2H), 7.37 — 7.33 (comp, 4H), 7.31 — 7.26 (m, 2H), 7.24 —
7.15 (comp, 4H), 7.02 (d, J = 7.9 Hz, 1H), 6.92 (m, 1H), 6.71 (m, 1H), 6.50 (d, J = 7.3
Hz, 1H), 6.46 (d, J = 7.8 Hz, 1H), 5.25 (s, 1H), 4.83 (d, J = 11.9 Hz, 1H), 4.49 (d, J =
11.9 Hz, 1H), 4.45 (s, 1H), 2.26 (s, 3H), 2.18 — 2.13 (m, 3H), 2.12 — 2.04 (comp, 6H),
1.67 — 1.62 (comp, 6H); 13C NMR (100 MHz, CDCl3) (3, ppm) 5 169.9, 157.8, 144.5,
139.0, 138.0, 136.1, 131.1, 130.4, 129.2, 129.0, 128.8, 128.4, 128.0, 127.5, 127.3,
127.1, 123.8, 123.2, 121.01, 121.00, 117.1, 88.3, 83.3, 67.8, 65.2, 41.4, 36.2, 31.0,
17.0; HRMS (TOF MS ESI*) calculated for C3sH4NO4 [M + H]": 586.2952, found
586.2959; HPLC conditions for determination of enantiomeric excess: Chiral AD-H,

A =254 nm, hexane : isopropanol = 98:2, flow rate =1.0 mL/min, tmajor = 8.7 min.

AdO,C OBn
~Ph
HN

E
AOS

(3R)-Adamantan-1-yl  (2R)-2-(benzyloxy)-2-((R)-8-fluoro-10,11-dihydrodibenzo
[b,f][1,4]oxazepin-11-yl)-2-phenylacetate (5d) White solid, 54.2 mg, 92% yield, >

20:1 dr, 99% ee, mp = 142 — 144°C; *H NMR (400 MHz, CDCls) § 7.41 — 7.34 (comp,

S8



6H), 7.34 — 7.29 (m, 3H), 7.28 — 7.26 (m, 1H), 7.25 — 7.19 (m, 2H), 7.04 — 6.97 (m,
2H), 6.86 — 6.79 (M, 1H), 6.34 — 6.23 (m, 2H), 5.29 (d, J = 2.9 Hz, 1H), 4.87 (d, J =
12.0 Hz, 1H), 4.55 (s, 1H), 4.52 (d, J = 12.0 Hz, 1H), 2.19 — 2.14 (m, 3H), 2.13 — 2.04
(comp, 6H), 1.69 — 1.63 (comp, 6H); 3C NMR (100 MHz, CDCl3) § 169.9, 159.7 (d,
J = 239.8 Hz), 157.8, 141.7 (d, J = 2.1 Hz), 139.2 (d, J = 10.9 Hz), 138.8, 135.9,
131.2, 129.5, 128.8, 128.6, 128.4, 128.2, 127.6, 127.4, 127.0, 123.7, 122.2 (d, J = 10.2
Hz), 120.5, 105.0 (d, J = 26.0 Hz), 104.8 (d, J = 23.0 Hz), 88.0, 83.5, 67.9, 64.6, 41.4,
36.2, 31.0; °F NMR (376 MHz, CDCls) § -119.6; HRMS (TOF MS ESI*) calculated
for CssH3z7FNOs [M + H]™: 590.2701, found 590.2696; HPLC conditions for
determination of enantiomeric excess: Chiral AD-H, A = 254 nm, hexane :

isopropanol = 80:20, flow rate =1.0 mL/min, tmajor = 4.9 min.

AdOZC QBn
—~=Ph
HN

Cl\g\o

(3R)-Adamantan-1-yl  (2R)-2-(benzyloxy)-2-((R)-8-chloro-10,11-dihydrodibenzo
[b,f][1,4]oxazepin-11-yl)-2-phenylacetate (5e) White solid, 55.1 mg, 91% vyield, >
20:1 dr, 99% ee, [a]p® = - 68.1° (¢ = 0.30, DCM); mp = 182 — 184 °C; *H NMR (400
MHz, CDCl3) § 7.37 — 7.33 (m, 3H), 7.33 — 7.29 (comp, 4H), 7.29 — 7.26 (m, 2H),
7.25 - 7.22 (m, 2H), 7.21 — 7.17 (m, 1H), 7.00 — 6.94 (m, 2H), 6.77 (d, J = 8.4 Hz,
1H), 6.55 (d, J = 2.4 Hz, 1H), 6.53 — 6.48 (m, 1H), 5.25 (s, 1H), 4.83 (d, J = 12.0 Hz,
1H), 4.55 (s, 1H), 4.49 (d, J = 12.0 Hz, 1H), 2.16 — 2.11 (m, 3H), 2.10 — 2.01 (comp,
6H), 1.67 — 1.60 (comp, 6H); 3C NMR (100 MHz, CDCl3) & 169.9, 157.5, 144.1,
139.0, 138.8, 135.9, 131.3, 129.5, 129.2, 128.6, 128.4, 128.2, 127.6, 127.4, 127.03,
127.01, 123.7, 122.5, 120.5, 118.6, 118.2, 88.0, 83.6, 67.9, 64.7, 41.4, 36.2, 31.0;
HRMS (TOF MS ESI*) calculated for CsgH37CINO4 [M + H]*: 606.2406, found
606.2407; HPLC conditions for determination of enantiomeric excess: Chiral AD-H,

A =317 nm, hexane : isopropanol = 80:20, flow rate =1.0 mL/min, tmajor = 4.4 min.
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AdO,C_0OBn
~Ph
HN

Me\©\
(6]

(3R)-Adamantan-1-yl (2R)-2-(benzyloxy)-2-((R)-8-methyl-10,11-dihydrodibenzo
[b,f][1,4]oxazepin-11-yl)-2-phenylacetate (5f) White solid, 52.7 mg, 90% yield, >
20:1 dr, 99% ee, [a]p? = - 54.0° (¢ = 0.43, DCM), mp = 173 — 175 °C; *H NMR (500
MHz, CDCls) § 7.45 — 7.41 (m, 2H), 7.40 — 7.34 (comp, 5H), 7.34 — 7.27 (m, 3H),
7.25 — 7.22 (m, 1H), 7.21 — 7.17 (m, 1H), 7.03 — 6.96 (m, 2H), 6.81 (d, J = 7.9 Hz,
1H), 6.47 — 6.38 (m, 2H), 5.35 (s, 1H), 4.89 (d, J = 12.0 Hz, 1H), 4.52 (d, J = 12.0 Hz,
1H), 4.39 (s, 1H), 2.18 (s, 3H), 2.16 — 2.04 (comp, 9H), 1.68 — 1.63 (comp, 6H); 13C
NMR (125 MHz, CDCl3) 6 170.0, 158.1, 144.0, 139.0, 137.6, 136.1, 134.1, 130.9,
129.3, 129.2, 128.7, 128.4, 128.1, 127.5, 127.3, 127.0, 123.5, 121.2, 120.5, 119.8,
119.7, 88.0, 83.3, 67.8, 64.4, 41.4, 36.2, 31.0, 20.8; HRMS (TOF MS ESI") calculated
for CsoHiNOs [M + H]": 586.2952, found 586.2943; HPLC conditions for
determination of enantiomeric excess: Chiral AD-H, A = 254 nm, hexane :

isopropanol = 80:20, flow rate =1.0 mL/min, tmajor = 3.9 min.

AdO,C_0OBn
~Ph

(3R)-Adamantan-1-yl  (2R)-2-(benzyloxy)-2-((R)-7-fluoro-10,11-dihydrodibenzo
[b,f][1,4]oxazepin-11-yl)-2-phenylacetate (5g) White solid, 48.3 mg, 82% vyield, >
20:1 dr, 99% ee, mp = 142 — 144 °C; *H NMR (500 MHz, CDCls) § 7.42 — 7.38 (m,
2H), 7.37 — 7.30 (comp, 6H), 7.30 — 7.26 (m, 2H), 7.25 — 7.23 (m, 1H), 7.23 — 7.18 (m,
1H), 7.03 — 6.95 (m, 2H), 6.67 — 6.62 (M, 1H), 6.60 — 6.50 (M, 2H), 5.24 (s, 1H), 4.87
(d, J =12.0 Hz, 1H), 4.46 (d, J = 12.0 Hz, 1H), 4.34 (s, 1H), 2.19 — 2.12 (m, 3H), 2.10
— 2.02 (comp, 6H), 1.69 — 1.62 (comp, 6H); *C NMR (125 MHz, CDCls) 5 170.0,
157.3, 156.3 (d, J = 238.2 Hz), 146.3 (d, J = 10.6 Hz), 139.0, 136.1, 134.2 (d, J = 2.7
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Hz), 131.0, 129.2, 129.0, 128.7, 128.4, 128.2, 127.6, 127.4, 127.1, 123.6, 120.5, 119.8
(d, J = 8.9 Hz), 110.9 (d, J = 22.2 Hz), 108.7 (d, J = 24.3 Hz), 88.2, 83.4, 67.9, 64.8,
41.4, 36.2, 31.0; °F NMR (471 MHz, CDCls) & -124.7; HRMS (TOF MS ESI")
calculated for CsgH37FNO4 [M + H]*: 590.2701, found 590.2696; HPLC conditions
for determination of enantiomeric excess: Chiral AD-H, A = 266 nm, hexane :

isopropanol = 80:20, flow rate =1.0 mL/min, tmajor = 5.7 min.

AdO,C_OBn
~Ph

(3R)-Adamantan-1-yl  (2R)-2-(benzyloxy)-2-((R)-7-chloro-10,11-dihydrodibenzo
[b,f][1,4]oxazepin-11-yl)-2-phenylacetate (5h) White solid, 50.2 mg, 83% vyield, >
20:1 dr, 99% ee, [0]p? = - 57.1° (c = 0.30, DCM), mp = 144 - 146 °C; *H NMR (500
MHz, CDCl3) 6 7.41 — 7.34 (comp, 4H), 7.34 — 7.28 (comp, 6H), 7.24 — 7.19 (m, 2H),
7.02 - 6.96 (M, 2H), 6.88 (d, J = 2.3 Hz, 1H), 6.82 — 6.77 (m, 1H), 6.50 (d, J = 8.5 Hz,
1H), 5.22 (s, 1H), 4.84 (d, J = 12.0 Hz, 1H), 4.48 (d, J = 12.0 Hz, 1H), 4.42 (s, 1H),
2.18 — 2.14 (m, 3H), 2.12 — 2.02 (comp, 6H), 1.68 — 1.62 (comp, 6H); 13C NMR (125
MHz, CDCls) 6 169.9, 157.3, 145.7, 138.9, 136.7, 136.0, 131.4, 129.5, 128.6, 128.5,
128.4,128.2, 127.6, 127.4,127.1, 124.2, 123.6, 122.9, 121.6, 120.6, 119.7, 88.3, 83.5,
67.9, 65.1, 41.4, 36.2, 31.0; HRMS (TOF MS ESI") calculated for C3gHz7CINO4 [M +
H]*: 606.2406, found 606.2408; HPLC conditions for determination of enantiomeric
excess: Chiral AD-H, A = 217 nm, hexane : isopropanol = 80:20, flow rate =1.0

mL/min, tmajor = 6.4 min.

AdO,C OBn
“~Ph

(3R)-Adamantan-1-yl (2R)-2-(benzyloxy)-2-((R)-7-methyl-10,11-dihydrodibenzo

[b,f][1,4]oxazepin-11-yl)-2-phenylacetate (5i) White solid, 49.7 mg, 85% vyield, >
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20:1 dr, 99% ee, mp = 173 - 175 °C; *H NMR (500 MHz, CDCls3) & 7.43 — 7.40 (m,
2H), 7.36 — 7.33 (comp, 4H), 7.32 - 7.26 (m, 3H), 7.25—7.21 (m, 2H), 7.20 — 7.15 (m,
1H), 7.02 — 6.93 (m, 2H), 6.74 (d, J = 1.4 Hz, 1H), 6.67 — 6.62 (m, 1H), 6.52 (d, J =
8.0 Hz, 1H), 5.29 (s, 1H), 4.85 (d, J = 11.9 Hz, 1H), 4.47 (d, J = 12.0 Hz, 1H), 4.32 (s,
1H), 2.17 (s, 3H), 2.15 — 2.12 (m, 3H), 2.09 — 2.02 (comp, 6H), 1.66 — 1.62 (comp,
6H); 13C NMR (125 MHz, CDCls) § 170.0, 157.9, 146.1, 139.1, 136.2, 135.3, 131.0,
129.3, 129.14, 129.10, 128.8, 128.4, 128.1, 127.5, 127.3, 127.1, 125.0, 123.4, 121.9,
120.5, 119.4, 88.2, 83.3, 67.9, 64.8, 41.4, 36.2, 31.0, 20.4; HRMS (TOF MS ESI")
calculated for CagHaNO4 [M + H]*: 586.2952, found 586.2951; HPLC conditions for
determination of enantiomeric excess: Chiral AD-H, A = 254 nm, hexane :

isopropanol = 80:20, flow rate =1.0 mL/min, tmajor = 6.3 min.

AdO,C_OBn
~Ph
HN

@\ Br
(0]

(3R)-Adamantan-1-yl (2R)-2-(benzyloxy)-2-((R)-2-bromo-10,11-dihydrodibenzo
[b,f][1,4]oxazepin-11-yl)-2-phenylacetate (5j) White solid, 55.3 mg, 85% vyield, >
20:1 dr, 99% ee, [o]o? = - 3.5° (¢ = 0.30, DCM) , mp = 131 - 133 °C; 'H NMR (400
MHz, CDCls) & 7.57 — 7.53 (m, 1H), 7.41 — 7.30 (comp, 9H), 7.26 — 7.22 (m, 2H),
6.93 — 6.80 (M, 3H), 6.67 — 6.55 (M, 2H), 5.24 (d, J = 7.1 Hz, 1H), 4.84 (d, J = 12.0
Hz, 1H), 4.52 (d, J = 12.1 Hz, 1H), 4.40 (d, J = 7.1 Hz, 1H), 2.22 — 2.16 (m, 3H), 2.15
— 2.04 (comp, 6H), 1.78 — 1.63 (comp, 6H); *C NMR (125 MHz, CDCls) 5 169.7,
156.9, 145.6, 138.7, 137.6, 135.4, 134.0, 132.0, 130.9, 128.6, 128.5, 128.3, 127.6,
1274, 127.0, 124.7, 122.4, 121.4, 119.5, 119.3, 115.9, 88.1, 83.7, 67.9, 64.5, 41.5,
36.2, 31.0; HRMS (TOF MS ESI) calculated for CagHs7BrNO4 [M + H]*: 650.1900,
found 650.1895; HPLC conditions for determination of enantiomeric excess: Chiral
AD-H, A = 254 nm, hexane : isopropanol = 98:2, flow rate =1.0 mL/min, tmajor = 13.4

min.
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(3R)-Adamantan-1-yl (2R)-2-(benzyloxy)-2-((R)-2-methyl-10,11-dihydrodibenzo
[b,f][1,4]oxazepin-11-yl)-2-phenylacetate (5k) White solid, 48.0 mg, 82% vyield, >
20:1 dr, 99% ee, [a]p?= - 10.1° (c = 0.30, DCM) ,mp = 138 — 140 °C; *H NMR (500
MHz, CDCl3) & 7.39 — 7.34 (comp, 6H), 7.32 — 7.28 (m, 2H), 7.25 — 7.20 (m, 2H),
7.14 — 7.10 (m, 1H), 6.99 (d, J = 8.0 Hz, 1H), 6.90 — 6.85 (m, 2H), 6.83 — 6.79 (m,
1H), 6.62 — 6.56 (m, 2H), 5.23 (d, J = 4.6 Hz, 1H), 4.82 (d, J = 12.1 Hz, 1H), 4.52 (d,
J=12.0 Hz, 1H), 4.44 (s, 1H), 2.23 (s, 3H), 2.19 — 2.15 (m, 3H), 2.13 — 2.07 (comp,
6H), 1.68 — 1.64 (comp, 6H); 3C NMR (125 MHz, CDCls) & 170.0, 155.8, 146.2,
139.0, 138.1, 135.9, 132.6, 132.1, 129.7, 128.7, 128.4, 128.1, 128.0, 127.4, 127.3,
127.0, 124.4,121.4,120.2, 119.1, 119.0, 88.2, 83.3, 67.7, 65.0, 41.4, 36.2, 31.0, 20.8;
HRMS (TOF MS ESI*) calculated for CzgHsNOs [M + H]*: 586.2952, found
586.2958; HPLC conditions for determination of enantiomeric excess: Chiral AD-H,

A =254 nm, hexane : isopropanol = 90:10, flow rate =1.0 mL/min, tmejor = 4.8 min.

AdO,C OBn
“~Ph
HN

OO

(3R)-Adamantan-1-yl (2R)-2-(benzyloxy)-2-((R)-6,11-dihydro-5H-dibenzo
[b,e]azepin-6-yl)-2-phenylacetate (51) White solid, 53.5 mg, 94% vyield, > 20:1 dr,
95% ee, [a]p? = - 92.4° (c = 0.30, DCM), mp = 132 — 134 °C; 'H NMR (400 MHz,
CDCls) & 7.45 — 7.40 (m, 1H), 7.38 — 7.28 (comp, 8H), 7.25 — 7.20 (m, 2H), 7.14 —
7.05 (m, 2H), 7.00 — 6.94 (m, 2H), 6.89 (d, J = 7.2 Hz, 1H), 6.71 — 6.64 (m, 2H), 5.42
(d, J = 7.4 Hz, 1H), 4.85 (d, J = 12.1 Hz, 1H), 4.51 (d, J = 12.2 Hz, 1H), 4.51 (s, 1H),
3.31 (d, J = 13.9 Hz, 1H), 3.14 (d, J = 13.9 Hz, 1H), 2.23 — 2.18 (m, 3H), 2.17 — 2.11
(comp, 6H), 1.73 — 1.66 (comp, 6H); 3C NMR (125 MHz, CDCls) § 170.1, 144.8,
141.2, 139.0, 135.9, 134.1, 131.21, 131.16, 129.5, 128.6, 128.4, 128.2, 127.8, 127.5,
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127.3,127.2,127.0, 125.7, 122.8, 120.1, 119.8, 88.4, 83.4, 67.8, 65.9, 41.5, 39.1, 36.2,
31.0; HRMS (TOF MS ESI*) calculated for C3gH4NO3z [M + H]*: 570.3003, found
570.3002; HPLC conditions for determination of enantiomeric excess: Chiral 1A, A =
254 nm, hexane : isopropanol = 98:2, flow rate =1.0 mL/min, tmajor = 5.0 Min, tminor =

7.8 min.

AdO,C OBn
“~Ph

(3R)-Adamantan-1-yl  (2R)-2-(benzyloxy)-2-((R)-10,11-dihydrodibenzo[b,f][1,4]
thiazepin-11-yl)-2-phenylacetate (5m) White solid, 55.8 mg, 95% vyield, > 20:1 dr,
99% ee, [a]p? = - 82.8° (c = 0.30, DCM), mp = 153 — 155 °C; 'H NMR (500 MHz,
CDCls) & 8.12 — 7.99 (m, 1H), 7.89 — 7.76 (m, 2H), 7.59 — 7.50 (m, 1H), 7.47 — 7.36
(comp, 6H), 7.37 — 7.27 (m, 3H), 7.25 — 7.22 (m, 1H), 7.12 — 7.08 (m, 1H), 6.90 —
6.82 (m, 1H), 6.78 (d, J = 9.2 Hz, 1H), 6.55 — 6.48 (m, 1H), 6.44 — 6.36 (M, 1H), 5.39
(d, J = 11.7 Hz, 1H), 4.45 (d, J = 11.8 Hz, 1H), 4.41 (s, 1H), 2.10 — 2.04 (m, 3H), 1.95
—1.88 (m, 3H), 1.77 — 1.71 (m, 3H), 1.61 — 1.54 (comp, 6H); °C NMR (125 MHz,
CDCl3) 6 170.6, 145.5, 145.2, 139.2, 137.2, 135.5, 132.7, 131.9, 129.2, 128.7, 128.6,
128.4, 128.3, 128.2, 128.0, 127.54, 127.46, 125.9, 119.4, 118.6, 117.1, 86.4, 83.1,
68.5, 60.9, 41.1, 36.1, 30.9; HRMS (TOF MS ESI*) calculated for CasH3sNO3S [M +
H]": 588.2567, found 588.2574; HPLC conditions for determination of enantiomeric
excess: Chiral 1A, A = 304 nm, hexane : isopropanol = 98:2, flow rate =1.0 mL/min,

tmajor = 4.5 min.

Cl 0

AdOQC D Ph
HN

Che

(3R)-Adamantan-1-yl (2R)-2-((4-chlorobenzyl)oxy)-2-((R)-10,11-dihydrodibenzo
[b,f][1,4]thiazepin-11-yl)-2-phenylacetate (5n) White solid, 59.0 mg, 95% vyield, >

20:1 dr, 93% ee, [a]p®®= - 58° (c = 0.30, DCM), mp = 114 — 116 °C; 'H NMR (500
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MHz, CDCls) & 8.03 — 7.96 (m, 1H), 7.81 — 7.75 (m, 2H), 7.54 — 7.50 (m, 1H), 7.44 —
7.33 (comp, 7H), 7.31 — 7.27 (m, 1H), 7.25 — 7.21 (m, 1H), 7.11 — 7.06 (m, 1H), 6.89
— 6.84 (m, 1H), 6.75 (d, J = 9.3 Hz, 1H), 6.55 — 6.49 (m, 1H), 6.44 — 6.38 (m, 1H),
5.29 (d, J = 11.8 Hz, 1H), 4.37 (d, J = 11.8 Hz, 1H), 4.33 (d, J = 9.8 Hz, 1H), 2.09 —
2.01 (m, 3H), 1.92 — 1.83 (m, 3H), 1.74 — 1.66 (m, 3H), 1.57 — 1.52 (comp, 6H); 13C
NMR (125 MHz, CDClz) (6, ppm) & 170.5, 145.4, 145.2, 137.6, 137.1, 135.5, 133.3,
132.7, 132.0, 129.2, 128.9, 128.83, 128.81 128.80, 128.4, 128.2, 128.1, 125.7, 119.5,
118.7, 117.2, 86.5, 83.2, 67.9, 60.8, 41.1, 36.1, 30.9; HRMS (TOF MS ESI%)
calculated for C3gH37CINO3sS [M + H]*: 622.2177, found 622.2185; HPLC conditions
for determination of enantiomeric excess: Chiral IA, A = 312 nm, hexane :

isopropanol = 95:5, flow rate =1.0 mL/min, tmajor = 4.0 mMin, tminor = 5.2 Min.

NC

'O

AdO,C—=pp,
HN

S
(3R)-Adamantan-1-yl (2R)-2-((4-cyanobenzyl)oxy)-2-((R)-10,11-dihydrodibenzo
[b,f][1,4]thiazepin-11-yl)-2-phenylacetate (50) White solid, 57.5 mg, 94% vyield, >
20:1 dr, 99% ee, [0]p? = - 56.2° (¢ = 0.31, DCM), mp = 126 — 128°C; 'H NMR (400
MHz, CDCl3) § 7.99 — 7.92 (m, 1H), 7.80 — 7.75 (m, 2H), 7.71 — 7.65 (m, 2H), 7.56 —
7.50 (m, 3H), 7.42 — 7.37 (m, 3H), 7.31 — 7.27 (m, 1H), 7.25 — 7.22 (m, 1H), 7.12 —
7.08 (m, 1H), 6.91 — 6.84 (m, 1H), 6.77 (d, J = 9.3 Hz, 1H), 6.58 — 6.51 (m, 1H), 6.47
—6.41 (M, 1H), 5.37 (d, J = 12.9 Hz, 1H), 4.47 (d, J = 12.9 Hz, 1H), 4.30 (d, J = 9.5
Hz, 1H), 2.08 — 2.02 (m, 3H), 1.91 — 1.83 (m, 3H), 1.73 — 1.66 (m, 3H), 1.59 — 1.51
(comp, 6H); *C NMR (100 MHz, CDCls) 6 170.4, 145.2, 145.1, 144.6, 136.8, 135.5,
132.7, 132.5, 132.1, 129.2, 129.0, 128.5, 128.3, 128.23, 128.20, 127.7, 125.5, 119.6,
119.01, 119.00, 117.4, 111.3, 86.6, 83.5, 67.8, 60.8, 41.1, 36.1, 30.9; HRMS (TOF
MS ESI") calculated for C3gHs7N203S [M + H]™: 613.2519, found 613.2525; HPLC
conditions for determination of enantiomeric excess: Chiral IA, X = 254 nm, hexane :

isopropanol = 95:5, flow rate =1.0 mL/min, tmajor = 6.8 Min.
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(3R)-Adamantan-1-yl (2R)-2-((R)-10,11-dihydrodibenzo[b,f][1,4]thiazepin-11-yl)-
2-((4-methoxybenzyl)oxy)-2-phenylacetate (5p) White solid, 58.6 mg, 95% yield, >
20:1 dr, 99% ee, [a]p? = - 69.8° (c = 0.31, DCM), mp = 120 — 122 °C; *H NMR (400
MHz, CDCl3) & 8.07 — 7.99 (m, 1H), 7.85 — 7.78 (m, 2H), 7.54 — 7.48 (m, 1H), 7.43 —
7.34 (comp, 5H), 7.31 — 7.27 (m, 1H), 7.25 — 7.19 (m, 1H), 7.11 — 7.06 (m, 1H), 6.95
—6.90 (m, 2H), 6.88 — 6.82 (m, 1H), 6.75 (d, J = 10.1 Hz, 1H), 6.57 — 6.45 (m, 1H),
6.42 — 6.33 (M, 1H), 5.29 (d, J = 11.1 Hz, 1H), 4.39 (d, J = 10.1 Hz, 1H), 4.34 (d, J =
11.2 Hz, 1H), 3.83 (s, 3H), 2.09 — 2.02 (m, 3H), 1.95 — 1.83 (m, 3H), 1.78 — 1.67 (m,
3H), 1.63 — 1.49 (comp, 6H); 3C NMR (125 MHz, CDCl3) § 170.7, 159.2, 145.5,
145.2, 137.4, 135.5, 132.7, 131.9, 131.3, 129.2, 128.7, 128.4, 128.3, 128.2, 128.0,
125.9, 119.4, 118.5, 117.0, 113.98, 113.95, 86.3, 83.0, 68.2, 60.8, 55.4, 41.1, 36.1,
30.9; HRMS (TOF MS ESI*) calculated for CagHioNO4S [M + H]": 618.2673, found
618.2681; HPLC conditions for determination of enantiomeric excess: Chiral 1A, A =

254 nm, hexane : isopropanol = 95:5, flow rate =1.0 mL/min, tmajor = 4.4 min.

'O

AdO,C—appy
HN
S
(3R)-Adamantan-1-yl (2R)-2-((R)-10,11-dihydrodibenzol[b,f][1,4]thiazepin-11-yl)-
2-((3-fluorobenzyl)oxy)-2-phenylacetate (5q) White solid, 55.7 mg, 92% vyield, >
20:1 dr, 93% ee, mp = 130 — 132 °C; *H NMR (400 MHz, CDCl3) & 8.03 — 7.99 (m,
1H), 7.82 — 7.75 (m, 2H), 7.59 — 7.47 (m, 1H), 7.44 — 7.37 (m, 3H), 7.35 — 7.28 (m,
2H), 7.26 — 7.19 (m, 1H), 7.19 — 7.12 (m, 2H), 7.12 — 7.08 (m, 1H), 7.02 — 6.97 (m,
1H), 6.90 — 6.83 (m, 1H), 6.76 (d, J = 9.5 Hz, 1H), 6.55 — 6.49 (m, 1H), 6.44 — 6.41
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(m, 1H), 5.33 (d, J = 12.1 Hz, 1H), 4.41 (d, J = 12.1 Hz, 1H), 4.36 (d, J = 9.8 Hz, 1H),
2.09 — 2.02 (m, 3H), 1.93 — 1.86 (m, 3H), 1.75 — 1.69 (m, 3H), 1.59 — 1.52 (comp, 6H);
13C NMR (125 MHz, CDCls) § 170.5, 163.1 (d, J = 245.7 Hz), 145.3 (d, J = 21.4 Hz),
141.8 (d, J = 7.3 Hz), 137.0, 135.5, 132.7, 132.0, 130.1, 130.0, 129.3, 128.8, 128.4,
128.3, 128.2, 128.1, 125.7, 122.9 (d, J = 2.7 Hz), 119.6, 118.8, 117.2, 1145 (d, J =
10.9 Hz), 114.2 (d, J = 11.5 Hz), 86.5, 83.3, 67.9, 60.8, 41.1, 36.1, 30.9; F NMR
(376 MHz, CDCl3) § -113.1; HRMS (TOF MS ESI*) calculated for CagH37FNO3S [M
+ H]": 606.2473, found 606.2479; HPLC conditions for determination of
enantiomeric excess: Chiral 1A, X = 310 nm, hexane : isopropanol = 98:2, flow rate

:03 mL/min, tmajor =145 min, tminor = 158 min.

AdO,C—upp,
HN

e

(3R)-Adamantan-1-yl (2R)-2-((R)-10,11-dihydrodibenzol[b,f][1,4]thiazepin-11-yl)-
2-((2-fluorobenzyl)oxy)-2-phenylacetate (5r) White solid, 54.5 mg, 90% vyield, >
20:1 dr, 99% ee, [a]p® = - 25.9° (¢ = 0.42, DCM), mp = 130 — 132 °C; *H NMR (400
MHz, CDCls) & 8.03 — 7.97 (m, 1H), 7.87 — 7.81 (m, 2H), 7.58 — 7.48 (m, 2H), 7.45 —
7.37 (m, 3H), 7.34 — 7.27 (m, 2H), 7.25 — 7.15 (m, 2H), 7.12 — 7.04 (m, 2H), 6.91 —
6.83 (M, 1H), 6.79 (d, J = 9.8 Hz, 1H), 6.56 — 6.47 (m, 1H), 6.47 — 6.40 (M, 1H), 5.35
(d, J = 11.7 Hz, 1H), 4.55 (d, J = 11.6 Hz, 1H), 4.45 (d, J = 10.0 Hz, 1H), 2.10 — 2.02
(m, 3H), 1.94 — 1.85 (m, 3H), 1.76 — 1.67 (m, 3H), 1.61 — 1.53 (comp, 6H). 13C NMR
(125 MHz, CDCl3) & 170.6, 160.9 (d, J = 247.1 Hz), 145.3 (d, J = 26.0 Hz), 136.9,
135.5, 132.7, 131.9, 130.01, 130.0, 129.4 (d, J = 8.2 Hz), 129.2, 128.8, 128.42, 128.40,
128.2, 128.0, 126.1 (d, J = 14.5 Hz), 125.8, 124.3 (d, J = 3.4 Hz), 119.3, 118.5, 116.9,
115.5 (d, J = 21.4 Hz), 86.3, 83.1, 62.8 (d, J = 3.6 Hz), 60.8, 41.1, 36.1, 30.9; '°F
NMR (376 MHz, CDCls3) & -118.0. HRMS (TOF MS ESI") calculated for
CssH37FNOsS [M + H]*: 606.2473, found 606.2481; HPLC conditions for
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determination of enantiomeric excess: Chiral IA, A = 330 nm, hexane : ethanol = 95:5,

flow rate = 0.3 mL/min, tmajor = 13.0 min.

Br

AdO,C—aph
HN

Che

(3R)-Adamantan-1-yl (2R)-2-((2-bromobenzyl)oxy)-2-((R)-10,11-dihydrodibenzo
[b,f][1,4]thiazepin-11-yl)-2-phenylacetate (5s) White solid, 36.6 mg, 55% vyield, >
20:1 dr, 97% ee, mp = 130 — 132 °C; 'H NMR (500 MHz, CDCls) § 8.02 — 7.95 (m,
1H), 7.86 — 7.80 (m, 2H), 7.63 — 7.60 (m, 1H), 7.55 (d, J = 7.9 Hz, 1H), 7.52 — 7.50
(m, 1H), 7.44 — 7.37 (m, 3H), 7.36 — 7.32 (m, 1H), 7.27 — 7.22 (m, 2H), 7.19 — 7.14
(m, 1H), 7.10 — 7.07 (m, 1H), 6.90 — 6.83 (m, 1H), 6.81 (d, J = 9.5 Hz, 1H), 6.53 —
6.47 (m, 1H), 6.43 (d, J = 8.1 Hz, 1H), 5.31 (d, J = 12.2 Hz, 1H), 4.54 (d, J = 9.9 Hz,
1H), 4.51 (d, J = 12.2 Hz, 1H), 2.06 — 2.02 (m, 3H), 1.92 — 1.85 (m, 3H), 1.74 — 1.68
(m, 3H), 1.58 — 1.51 (comp, 6H); 3C NMR (100 MHz, CDCls) § 170.5, 145.5, 145.1,
138.4, 136.8, 135.6, 132.8, 132.7, 131.9, 129.6, 129.2, 129.1, 128.9, 128.39, 128.38,
128.2, 128.0, 127.7, 125.9, 123.2, 119.2, 118.5, 117.0, 86.3, 83.1, 68.1, 60.9, 41.1,
36.1, 30.9; HRMS (TOF MS ESI) calculated for CasH37BrNO3S [M + H]*: 666.1672,
found 666.1678; HPLC conditions for determination of enantiomeric excess: Chiral
IF-3, A = 254 nm, hexane : isopropanol = 98:2, flow rate =1.0 mL/min, tmajor = 4.9 min,

tminor = 4.6 Min.

(3R)-Adamantan-1-yl (2R)-2-(2-bromoethoxy)-2-((R)-10,11-dihydrodibenzo
[b,f][1,4]thiazepin-11-yl)-2-phenylacetate (5t) White solid, 30.2 mg, 50% vyield, >
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20:1 dr, 99% ee, mp = 130 — 132 °C; *H NMR (400 MHz, CDCl3) § 7.96 (d, J = 7.5
Hz, 1H), 7.87 — 7.80 (m, 2H), 7.53 (d, J = 7.3 Hz, 1H), 7.45 — 7.37 (m, 3H), 7.35 —
7.28 (m, 1H), 7.27 — 7.20 (m, 1H), 7.10 (d, J = 7.4 Hz, 1H), 6.99 — 6.87 (m, 1H), 6.77
(d, J = 9.6 Hz, 1H), 6.58 — 6.49 (m, 2H), 4.61 (d, J = 9.9 Hz, 1H), 4.52 — 4.45 (m, 1H),
3.75 — 3.67 (m, 2H), 3.67 — 3.58 (m, 1H), 2.10 — 2.01 (m, 3H), 1.88 — 1.79 (m, 3H),
1.73 — 1.63 (m, 3H), 1.61 — 1.48 (comp, 6H); 3C NMR (100 MHz, CDCls) & 170.6,
1454, 145.1, 136.8, 135.5, 132.8, 131.9, 129.2, 128.9, 128.5, 128.4, 128.3, 128.0,
125.6, 119.5, 118.5, 116.8, 86.0, 83.2, 66.1, 60.6, 41.0, 36.1, 32.4, 30.8; HRMS (TOF
MS ESI") calculated for C33sH3sBrNOsS [M + H]*: 604.1516, found 604.1513; HPLC
conditions for determination of enantiomeric excess: Chiral IA, X = 254 nm, hexane :

isopropanol = 95:5, flow rate =1.0 mL/min, tmajor = 4.5 Min.

AdO,C o

o4

(3R)-Adamantan-1-yl (2R)-2-((R)-10,11-dihydrodibenzo[b,f][1,4]thiazepin-11-yl)-
2-phenyl-2-(prop-2-yn-1-yloxy)acetate (5u) White solid, 21.4 mg, 40% vyield, > 20:1
dr, 99% ee, [0]p? = - 73.8° (¢ = 0.30, DCM), mp = 130 — 132 °C; *H NMR (400 MHz,
CDCls) (3, ppm) & 7.95 (d, J = 7.2 Hz, 1H), 7.78 (d, J = 7.4 Hz, 2H), 7.51 (d, J = 6.8
Hz, 1H), 7.44 — 7.35 (m, 3H), 7.33 — 7.27 (m, 1H), 7.25 — 7.19 (m, 1H), 7.09 — 7.04
(m, 1H), 6.90 — 6.82 (m, 1H), 6.65 (d, J = 10.1 Hz, 1H), 6.52 — 6.44 (m, 2H), 4.90 (dd,
J=15.5, 2.3 Hz, 1H), 4.36 (d, J = 10.2 Hz, 1H), 4.18 (dd, J = 15.5, 2.4 Hz, 1H), 2.51
(t, J = 2.3 Hz, 1H), 2.08 — 2.02 (m, 3H), 1.92 — 1.84 (m, 3H), 1.75 — 1.68 (m, 3H),
1.59 — 1.52 (comp, 6H); 13C NMR (100 MHz, CDCl3) (3, ppm) 6 170.0, 145.5, 145.1,
136.6, 135.5, 132.7, 131.9, 129.2, 128.9, 128.5, 128.2, 128.1, 128.0, 125.7, 119.5,
118.5, 116.9, 87.2, 83.5, 80.9, 74.2, 60.8, 55.7, 41.1, 36.1, 30.9; HRMS (TOF MS
ESI") calculated for CssH3aNOsS [M + H]™: 536.2254, found 536.2246; HPLC
conditions for determination of enantiomeric excess: Chiral IF-3, A = 254 nm, hexane :

isopropanol = 95:5, flow rate =1.0 mL/min, tmajor = 4.4 min.
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(3R)-Adamantan-1-yl (2R)-2-(cinnamyloxy)-2-((R)-10,11-dihydrodibenzo[b,f][1,4]
thiazepin-11-yl)-2-phenylacetate (5v) Colorless oil, 52.1 mg, 85% yield, > 20:1 dr,
99% ee; *H NMR (500 MHz, CDCls) 6 8.06 — 7.97 (m, 1H), 7.83 — 7.73 (m, 2H), 7.53
—7.49 (m, 1H), 7.45 — 7.37 (comp, 5H), 7.36 — 7.28 (m, 3H), 7.27 (d, J = 1.2 Hz, 1H),
7.24 —7.20 (m, 1H), 7.10 — 7.04 (m, 1H), 6.90 — 6.84 (m, 1H), 6.73 — 6.62 (M, 2H),
6.53 — 6.42 (m, 3H), 4.92 — 4.84 (m, 1H), 4.41 (d, J = 9.9 Hz, 1H), 4.16 — 4.08 (m,
1H), 2.07 — 2.00 (m, 3H), 1.92 — 1.85 (m, 3H), 1.75 — 1.67 (m, 3H), 1.62 — 1.49 (comp,
6H); 13C NMR (125 MHz, CDCls) § 170.5, 145.6, 145.3, 137.4, 137.2, 137.0, 135.6,
132.7, 131.9, 131.7, 129.2, 128.73, 128.7, 128.3, 128.2, 128.0, 127.8, 127.0, 126.7,
125.9, 119.4, 118.5, 117.0, 86.4, 83.1, 68.0, 60.9, 41.1, 36.1, 30.9; HRMS (TOF MS
ESI*) calculated for CsHsNO3S [M + H]*: 614.2723, found 614.2722; HPLC
conditions for determination of enantiomeric excess: Chiral IF-3, A = 254 nm, hexane :

isopropanol = 98:2, flow rate =1.0 mL/min, tmajor = 5.6 Min.

MeOZC an
—=Ph

Methyl (R)-2-(benzyloxy)-2-((R)-10,11-dihydrodibenzolb,f][1,4]oxazepin-11-yl)-
2-phenylacetate (5w) Colorless oil, 38.3 mg, 85% vyield, 2 : 1 dr, 98% (99%) ee; *H
NMR (500 MHz, CDCls) & major: 7.39 — 7.36 (m, 2H), 7.35 — 7.31 (comp, 4H), 7.30
—7.26 (m, 2H), 7.25 — 7.20 (m, 2H), 7.18 — 7.13 (m, 1H), 7.01 (d, J = 8.1 Hz, 1H),
6.91 (d, J = 8.2 Hz, 1H), 6.88 — 6.80 (m, 3H), 6.64 — 6.57 (M, 2H), 5.05 (s, 1H), 4.62
(d, J = 11.8 Hz, 1H), 4.62 (s, 1H), 4.45 (d, J = 11.8 Hz, 1H), 3.65 (s, 3H); minor: 7.40
—7.35 (m, 2H), 7.30 — 7.20 (comp, 8H), 7.19 — 7.15 (m, 1H), 7.14 — 7.09 (m, 1H),

6.99 — 6.95 (m, 1H), 6.85 — 6.80 (m, 1H), 6.80 — 6.74 (m, 1H), 6.72 — 6.67 (M, 1H),
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6.65 — 6.58 (m, 1H), 6.58 — 6.53 (M, 1H), 5.18 (s, 1H), 4.87 (d, J = 11.8 Hz, 1H), 4.56
(s, 1H), 4.50 (d, J = 11.9 Hz, 1H), 3.78 (s, 3H). 13C NMR (125 MHz, CDCl3) § major:
1715, 157.7, 145.5, 138.5, 137.7, 135.8, 131.8, 129.6, 128.6, 128.4, 128.3, 127.7,
127.5, 127.2, 126.9, 124.5, 123.1, 121.2, 120.8, 119.2, 119.0, 88.5, 68.0, 67.8, 52.2;
minor: 172.5, 157.9, 145.2, 139.1, 137.8, 137.0, 131.9, 129.6, 128.23, 128.20, 128.12,
128.10, 127.6, 127.2, 126.9, 124.5, 123.1, 121.4, 121.1, 119.0, 118.4, 89.3, 69.2, 67.3,
52.5. HRMS (TOF MS ESI*) calculated for CooH2sNO4 [M + H]*: 452.1862, found
452.1860; HPLC conditions for determination of enantiomeric excess: Chiral AD-H,
A = 254 nm, hexane : isopropanol = 90:10, flow rate =1.0 mL/min, tmajor = 7.3 min,

tminor = 13.3 min.

tBuO,C_OBn
~Ph
HN

e

tert-Butyl (R)-2-(benzyloxy)-2-((R)-10,11-dihydrodibenzo[b,f][1,4]oxazepin-11-yl)
-2-phenylacetate (5x) Colorless oil, 38.9 mg, 79% yield, > 20:1 dr, 86% ee; *H NMR
(500 MHz, CDCl3) & 7.33 (d, J = 7.7 Hz, 2H), 7.27 — 7.25 (m, 3H), 7.24 — 7.20 (m,
3H), 7.19 — 7.09 (comp, 4H), 6.94 (d, J = 8.0 Hz, 1H), 6.91 — 6.86 (m, 1H), 6.83 (d, J
= 7.8 Hz, 1H), 6.77 — 6.73 (m, 1H), 6.56 — 6.50 (m, 2H), 5.23 (s, 1H), 4.78 (d, J =
12.1 Hz, 1H), 4.44 (d, J = 12.1 Hz, 1H), 4.37 (s, 1H), 1.34 (s, 9H). 3C NMR (125
MHz, CDCls) 6 170.3, 157.9, 145.9, 139.0, 138.0, 136.1, 131.1, 129.3, 129.0, 128.7,
128.4, 128.2, 127.6, 127.3, 127.0, 124.5, 123.5, 121.5, 120.7, 119.22, 119.15, 88.3,
83.2, 67.9, 64.9, 28.1. HRMS (TOF MS ESI") calculated for Cs2H32NOs [M + H]*:
494.2331, found 494.2335; HPLC conditions for determination of enantiomeric
excess: Chiral AD-H, A = 254 nm, hexane : isopropanol = 80:20, flow rate =1.0

mL/min, tmajor =44 min, tminor = 5.8 min.
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(3S,5S,7S)-Adamantan-1-yl  (R)-2-((R)-10,11-dihydrodibenzo[b,f][1,4]thiazepine
-11-yl)-2-hydroxy-2-phenylacetate (5y) Colourless oil, 55.1 mg, 55% vyield, > 20:1
dr, 77% ee; 'H NMR (400 MHz, CDCl3) § 7.26 — 7.23 (m, 2H), 7.21 — 7.16 (m, 2H),
7.08 — 7.04 (m, 1H), 7.01 — 6.96 (M, 1H), 6.94 — 6.89 (m, 1H), 6.62 — 6.58 (M, 1H),
6.49 — 6.44 (m, 1H), 4.72 (s, 1H), 4.27 (d, J = 9.2 Hz, 1H), 2.13 — 2.09 (m, 3H), 2.03
— 2.01 (comp, 6H), 1.60 — 1.57 (comp, 6H); *C NMR (100 MHz, CDCls) & 173.8,
145.8, 142.6, 139.5, 136.4, 132.6, 132.1, 128.7, 128.3, 128.2, 127.9, 127.7, 126.1,
119.8, 119.7, 119.1, 117.3, 84.3, 81.1, 58.5, 41.0, 36.0, 31.0; HRMS (TOF MS ESI*)
calculated for C31H32NOsS [M + H]": 498.2025, found 498.2031; HPLC conditions
for determination of enantiomeric excess: Chiral IC, A = 254 nm, hexane : isopropanol

=70:30, flow rate =1.0 mL/min, tmajor = 3.7 Min, tminor = 4.4 Min.

(3R)-Adamantan-1-yl  (2R)-2-(benzyloxy)-2-((R)-10,11-dihydrodibenzo[b,f][1,4]
thiazepin-11-yl)-2-(4-(trifluoromethyl)phenyl)acetate (6a) White solid, 55.7 mg,
85% yield, > 20:1 dr, 99% ee, [a]o?= - 85.7° (c = 0.30, DCM), mp = 113 — 115 °C;
IH NMR (500 MHz, CDCl3) & 8.04 — 7.98 (m, 1H), 7.92 (d, J = 8.3 Hz, 2H), 7.69 —
7.61 (m, 2H), 7.55 — 7.48 (m, 1H), 7.45 — 7.37 (comp, 4H), 7.36 — 7.27 (m, 2H), 7.25
—7.22 (m, 1H), 7.12 — 7.04 (m, 1H), 6.93 — 6.84 (m, 1H), 6.67 (d, J = 10.3 Hz, 1H),
6.59 — 6.51 (M, 1H), 6.48 — 6.39 (m, 1H), 5.39 (d, J = 11.7 Hz, 1H), 4.40 (d, J = 11.7
Hz, 1H), 4.31 (d, J = 10.4 Hz, 1H), 2.13 — 2.01 (m, 3H), 1.99 — 1.87 (m, 3H), 1.79 —
1.69 (m, 3H), 1.64 — 1.49 (comp, 6H); 2*C NMR (125 MHz, CDCls) & 169.9, 145.2,
144.6, 141.2, 138.7, 135.7, 132.8, 130.8 (q, J = 32.6 Hz), 130.4, 129.2, 128.8, 128.7,
128.3,128.2, 127.8, 127.4, 125.9, 125.2 (g, J = 3.8 Hz), 123.3(q, J = 272.4 Hz), 119.9,
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119.2, 117.7, 86.3, 83.7, 68.8, 61.1, 41.1, 36.1, 30.9; °F NMR (471 MHz, CDCls) &
-69.7; HRMS (TOF MS ESI") calculated for C3gHs7FsNOsS [M + H]": 656.2441,
found 656.2442; HPLC conditions for determination of enantiomeric excess: Chiral
IA, A = 300 nm, hexane : isopropanol = 98:2, flow rate =1.0 mL/min, tmajor = 3.8 min,

tminor = 4.6 min.

(3R)-Adamantan-1-yl (2R)-2-(benzyloxy)-2-(4-chlorophenyl)-2-((R)-10,11-
dihydrodibenzo[b,f][1,4]thiazepin-11-yl)acetate (6b) White solid, 57.8 mg, 93%
yield, > 20:1 dr, 95% ee, [0]p?°= - 38.0° (¢ = 0.30, DCM), mp = 130 — 132 °C; *H
NMR (500 MHz, CDCl3) & 8.03 — 7.98 (m, 1H), 7.76 — 7.70 (m, 2H), 7.54 — 7.49 (m,
1H), 7.42 — 7.36 (comp, 5H), 7.35 — 7.27 (m, 3H), 7.25 — 7.20 (m, 1H), 7.12 — 7.07 (m,
1H), 6.90 - 6.84 (m, 1H), 6.67 (d, J = 9.6 Hz, 1H), 6.56 — 6.50 (m, 1H), 6.43 — 6.39
(m, 1H), 5.36 (d, J = 11.7 Hz, 1H), 4.39 (d, J = 11.7 Hz, 1H), 4.31 (d, J = 10.0 Hz,
1H), 2.09 — 2.04 (m, 3H), 1.91 — 1.86 (m, 3H), 1.73 - 1.68 (m, 3H), 1.60 — 1.51 (comp,
6H); 1*C NMR (125 MHz, CDCls) § 170.2, 145.2, 144.8, 138.9, 135.8, 135.6, 134.7,
132.8, 131.9, 129.9, 129.2, 128.7, 128.4, 128.2, 128.1, 127.7, 127.5, 125.9, 119.8,
119.0, 117.5, 86.0, 83.4, 68.6, 61.0, 41.1, 36.1, 30.9; HRMS (TOF MS ESI")
calculated for C3gH37CINOsS [M + H]*: 622.2177, found 622.2178; HPLC conditions
for determination of enantiomeric excess: Chiral 1A, A = 330 nm, hexane :

isopropanol = 95:5, flow rate =1.0 mL/min, tmajor = 3.7 MinN, tminor = 4.3 Min.

(3R)-Adamantan-1-yl (2R)-2-(benzyloxy)-2-(4-bromophenyl)-2-((R)-10,11-
dihydrodibenzo[b,f][1,4]thiazepin-11-yl)acetate (6¢) White solid, 63.2 mg, 95%
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yield, > 20:1 dr, 95% ee, [0]p® = - 26.5° (¢ = 0.32, DCM), mp = 85 — 87 °C; 'H NMR
(400 MHz, CDCls) & 8.08 — 7.97 (m, 1H), 7.68 (d, J = 8.7 Hz, 2H), 7.53 (d, J = 8.5 Hz,
3H), 7.45 - 7.36 (comp, 4H), 7.36 — 7.27 (m, 2H), 7.26 — 7.21 (m, 1H), 7.14 — 7.01 (m,
1H), 6.92 — 6.83 (m, 1H), 6.68 (d, J = 10.2 Hz, 1H), 6.60 — 6.48 (m, 1H), 6.41 (s, 1H),
5.37 (d, J = 11.7 Hz, 1H), 4.40 (d, J = 11.7 Hz, 1H), 4.31 (d, J = 10.4 Hz, 1H), 2.10 —
2.01 (m, 3H), 1.92 — 1.83 (m, 3H), 1.76 — 1.68 (m, 3H), 1.61 — 1.50 (comp, 6H); °C
NMR (100 MHz, CDCls) & 170.2, 145.2, 144.8, 138.9, 136.3, 135.6, 132.8, 131.9,
131.4, 130.2, 129.2, 128.7, 128.2, 128.1, 127.7, 127.4, 125.9, 123.1, 119.8, 119.0,
117.5, 86.1, 83.4, 68.6, 60.9, 41.1, 36.1, 30.9; HRMS (TOF MS ESI*) calculated for
CasH37BrNO3S [M + H]™: 666.15672, found 666.15679; HPLC conditions for
determination of enantiomeric excess: Chiral 1A, X = 300 nm, hexane : isopropanol =

95:5, flow rate =1.0 mL/min, tmajor = 3.8 MinN, tminor = 4.4 Min.

(3R)-Adamantan-1-yl  (2R)-2-(benzyloxy)-2-((R)-10,11-dihydrodibenzo[b,f][1,4]
thiazepin-11-yl)-2-(p-tolyl)acetate (6d) White solid, 56.5 mg, 94% vyield, > 20:1 dr,
99% ee, [a]p?®= - 52.0° (c = 0.30, DCM), mp = 90 — 92 °C; 'H NMR (500 MHz,
CDCl3) § 8.07 (d, J = 7.7 Hz, 1H), 7.71 (d, J = 8.2 Hz, 2H), 7.54 (d, J = 7.5 Hz, 1H),
7.45 (d, J = 7.5 Hz, 2H), 7.42 — 7.38 (m, 2H), 7.36 — 7.28 (m, 2H), 7.26 — 7.21 (m,
3H), 7.11 (d, J = 7.6 Hz, 1H), 6.90 — 6.85 (m, 1H), 6.79 (d, J = 9.6 Hz, 1H), 6.56 —
6.48 (m, 1H), 6.41 (d, J = 8.0 Hz, 1H), 5.38 (d, J = 11.7 Hz, 1H), 4.45 (d, J = 11.6 Hz,
1H), 4.42 (s, 1H), 2.39 (s, 3H), 2.12 — 2.02 (m, 3H), 1.96 — 1.83 (m, 3H), 1.81 — 1.69
(m, 3H), 1.62 — 1.51 (comp, 6H); *C NMR (125 MHz, CDCl3) § 170.8, 145.5, 145.4,
139.3, 138.5, 135.5, 134.3, 132.7, 131.9, 129.2, 129.0, 128.6, 128.3, 128.1, 128.0,
127.49, 127.45, 125.8, 119.3, 118.5, 116.9, 86.2, 82.9, 68.4, 60.9, 41.1, 36.1, 30.9,
21.2; HRMS (TOF MS ESI") calculated for C3gHaoNO3S [M + H]*: 602.2723, found

602.2719; HPLC conditions for determination of enantiomeric excess: Chiral 1A, A =
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310 nm, hexane : isopropanol = 95:5, flow rate =1.0 mL/min, tmajor = 3.9 Min, tminor =

4.5 min.

(3R)-Adamantan-1-yl  (2R)-2-(benzyloxy)-2-((R)-10,11-dihydrodibenzo[b,f][1,4]
thiazepin-11-yl)-2-(4-methoxyphenyl)acetate (6e) White solid, 42.0 mg, 68%
yield, > 20:1 dr, 99% ee, mp = 90 — 92 °C; *H NMR (500 MHz, CDCls) (5, ppm) &
8.05 — 8.00 (m, 1H), 7.73 (d, J = 8.9 Hz, 2H), 7.56 — 7.49 (m, 1H), 7.45 — 7.35 (comp,
4H), 7.33 — 7.28 (m, 2H), 7.24 — 7.18 (m, 1H), 7.13 — 7.05 (m, 1H), 6.94 — 6.82 (m,
3H), 6.75 (d, J = 9.0 Hz, 1H), 6.56 — 6.47 (m, 1H), 6.46 — 6.38 (m, 1H), 5.32 (d, J =
11.7 Hz, 1H), 4.39 (s, 1H), 4.39 (d, J = 11.7 Hz, 1H), 3.83 (s, 3H), 2.10 — 1.98 (m,
3H), 1.91 — 1.81 (m, 3H), 1.76 — 1.65 (m, 3H), 1.63 — 1.53 (comp, 6H); *C NMR
(125 MHz, CDCls) (5, ppm) 5 170.9, 159.7, 145.5, 145.3, 139.3, 135.5, 132.8, 131.9,
130.8, 129.8, 129.4, 129.2, 128.6, 128.2, 128.0, 127.5, 125.9, 119.4, 118.6, 117.1,
113.6, 85.9, 82.9, 68.3, 60.9, 55.4, 41.1, 36.1, 30.9; HRMS (TOF MS ESI*) calculated
for CsgHaNOsS [M + H]": 618.2673, found 618.2674; HPLC conditions for
determination of enantiomeric excess: Chiral 1A, X = 330 nm, hexane : isopropanol =

95:5, flow rate =1.0 mL/min, tmajor = 4.3 min.

(3R)-Adamantan-1-yl  (2R)-2-(benzyloxy)-2-((R)-10,11-dihydrodibenzolb,f][1,4]
thiazepin-11-yl)-2-(4-fluorophenyl)acetate (6f) White solid, 56.9 mg, 94% yield, >
20:1 dr, 97% ee, [a]p®= - 91.7° (c = 0.37, DCM), mp = 116 — 118 °C; *H NMR (500
MHz, CDCl3) & 8.02 (d, J = 7.7 Hz, 1H), 7.82 — 7.75 (m, 2H), 7.55 — 7.49 (m, 1H),
7.44 —7.36 (comp, 4H), 7.35 — 7.27 (m, 2H), 7.26 — 7.20 (m, 1H), 7.13 — 7.05 (m, 3H),

S25



6.89 — 6.85 (m, 1H), 6.70 (d, J = 10.3 Hz, 1H), 6.57 — 6.50 (m, 1H), 6.42 (d, J = 8.1
Hz, 1H), 5.35 (d, J = 11.7 Hz, 1H), 4.38 (d, J = 11.7 Hz, 1H), 4.34 (d, J = 10.4 Hz,
1H), 2.08 — 2.05 (m, 3H), 1.92 — 1.87 (m, 3H), 1.74 — 1.70 (m, 3H), 1.60 — 1.52 (comp,
6H); 1*C NMR (125 MHz, CDCl3) & 170.5, 162.8 (d, J = 248.2 Hz), 145.3, 144.9,
139.0, 135.6, 133.1 (d, J = 3.4 Hz), 132.8, 131.9, 130.4 (d, J = 8.1 Hz), 129.2, 128.6,
128.2, 128.1, 127.7, 127.5, 125.9, 119.7, 118.9, 117.5, 115.2 (d, J = 21.3 Hz), 85.9,
83.3, 68.5, 61.0, 41.1, 36.1, 30.9; 1°F NMR (376 MHz, CDCls) § -113.3; HRMS (TOF
MS ESI*) calculated for CssHsFNO3S [M + H]*: 606.2473, found 606.2472; HPLC
conditions for determination of enantiomeric excess: Chiral 1A, A = 300 nm, hexane :

isopropanol = 95:5, flow rate =1.0 mL/min, tmajor = 3.7 Min, tminor = 4.3 Min.

OB
AdO,C ”

L0

(3R)-Adamantan-1-yl  (2R)-2-(benzyloxy)-2-((R)-10,11-dihydrodibenzo[b,f][1,4]
thiazepin-11-yl)-2-(3-fluorophenyl)acetate (6g) White solid, 54.5 mg, 90% yield, >
20:1 dr, 98% ee, [a]p® = - 75.8° (c = 0.30, DCM), mp = 88 — 90 °C; 'H NMR (500
MHz, CDCls) & 8.05 — 7.99 (m, 1H), 7.62 — 7.51 (m, 3H), 7.46 — 7.40 (m, 3H), 7.39 —

7.34 (m, 2H), 7.32 — 7.21 (m, 3H), 7.14 — 7.06 (m, 2H), 6.92 — 6.84 (m, 1H), 6.71 (d,
J=10.1 Hz, 1H), 6.57 — 6.51 (M, 1H), 6.46 — 6.41 (m, 1H), 5.40 (d, J = 11.7 Hz, 1H),
4.43 (d, J = 11.6 Hz, 1H), 4.33 (d, J = 10.3 Hz, 1H), 2.09 — 2.03 (m, 3H), 1.95 — 1.86
(m, 3H), 1.79 — 1.68 (m, 3H), 1.62 — 1.51 (comp, 6H); 3C NMR (125 MHz, CDCls) 5
170.1, 162.7 (d, J = 245.3 Hz), 1453, 144.9, 139.8 (d, J = 6.9 Hz), 138.9, 135.6, 132.7,
131.9, 129.6 (d, J = 8.1 Hz), 129.2, 128.7, 128.3, 128.1, 127.7, 127.5, 125.9, 124.1 (d,
J=2.8Hz), 119.8, 118.9, 117.4, 115.8 (d, J = 23.6 Hz), 115.7 (d, J = 21.1 Hz), 86.1
(d, J = 1.6 Hz), 83.5, 68.7, 61.0, 41.1, 36.1, 30.9;F NMR (376 MHz, CDCls) &
-112.2; HRMS (TOF MS ESI") calculated for CssH37FNOsS [M + H]™: 606.2473,

found 606.2467; HPLC conditions for determination of enantiomeric excess: Chiral
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IA, L =300 nm, hexane : isopropanol = 98:2, flow rate =1.0 mL/min, tmajor = 3.9 min,

tminor = 4.5 min.

(3R)-Adamantan-1-yl  (2R)-2-(benzyloxy)-2-((R)-10,11-dihydrodibenzo[b,f][1,4]
thiazepin-11-yl)-2-(2-fluorophenyl)acetate (6h) White solid, 18.2 mg, 30% yield, >
20:1 dr, 91% ee, mp = 90 — 92 °C; *H NMR (400 MHz, CDCls3) § 8.11 — 7.95 (m, 2H),
7.48 (d, J = 7.5 Hz, 1H), 7.42 (d, J = 7.6 Hz, 2H), 7.39 — 7.34 (m, 3H), 7.31 — 7.27 (m,
1H), 7.25 — 7.23 (m, 1H), 7.21 — 7.14 (m, 2H), 7.14 — 7.06 (m, 2H), 6.93 — 6.85 (m,
1H), 6.83 (d, 1H), 6.54 — 6.50 (m, 1H), 6.44 (d, J = 8.1 Hz, 1H), 5.33 (d, J = 11.1 Hz,
1H), 4.70 (d, J = 9.2 Hz, 1H), 4.45 (d, J = 11.2 Hz, 1H), 2.07 — 2.02 (m, 3H), 1.90 —
1.85 (m, 3H), 1.76 — 1.72 (m, 3H), 1.58 — 1.52 (comp, 6H); *C NMR (100 MHz,
CDCIs) 6 169.5, 161.1 (d, J = 248.3 Hz), 145.4, 143.4, 138.8, 135.7, 132.7, 131.9,
130.7 (d, J = 9.2 Hz), 130.2 (d, J = 3.1 Hz), 128.7, 128.5, 128.4, 128.0, 127.7, 127.6,
125.4,125.3, 124.6 (d, J = 3.0 Hz), 119.3, 118.7, 118.2, 116.4 (d, J = 25.0 Hz), 84.3,
83.1, 68.2, 61.2, 40.9, 36.1, 30.9; °F NMR (471 MHz, CDCls) § -106.4; HRMS (TOF
MS ESI) calculated for C3sHs7FNOsS [M + H]*: 606.2473, found 606.2480; HPLC
conditions for determination of enantiomeric excess: Chiral 1A, A = 254 nm, hexane :

isopropanol = 90:10, flow rate =1.0 mL/min, tmajor = 3.9 Min, tminor = 4.5 Min.

Ethyl (2R)-2-(benzyloxy)-2-(10,11-dihydrodibenzo[b,f][1,4]thiazepin-11-yl)
acetate (6i) Colorless oil, 20.3 mg, 50% vyield, 1.5:1 dr, 93%/55% ee; *H NMR (500
MHz, CDClz) 6 major: 7.42 (d, J = 7.3 Hz, 1H), 7.38 (d, J =5.9 Hz, 1H), 7.31 (d, J =

7.3 Hz, 1H), 7.25 — 7.21 (m, 3H), 7.15 — 7.12 (m, 3H), 7.08 — 7.06 (m, 1H), 6.83 —
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6.79 (m, 1H), 6.49 — 6.44 (m, 1H), 6.23 (d, J = 8.1 Hz, 1H), 4.84 — 4.81 (m, 1H), 4.78
(d, J=11.6 Hz, 1H), 4.36 (d, J = 11.6 Hz, 1H), 4.18 (s, 1H), 4.13 — 4.05 (m, 2H), 1.04
(t, J = 7.1 Hz, 3H); minor: 7.52 — 7.49 (m, 1H), 7.37 (d, J = 7.0 Hz, 1H), 7.35 — 7.33
(m, 2H), 7.24 (d, J = 2.7 Hz, 2H), 7.20 (d, J = 3.9 Hz, 1H), 6.95 (m, 1H), 6.62 (m,
1H), 6.51 (d, J = 8.1 Hz, 1H), 5.59 (d, J = 5.3 Hz, 1H), 4.92 (d, J = 6.5 Hz, 1H), 4.82
(d, J=11.1 Hz, 1H), 4.65 (s, 1H), 4.56 (d, J = 11.1 Hz, 1H), 4.14 — 4.06 (m, 1H), 1.12
(t, J=7.1 Hz, 3H); °C NMR (125 MHz, CDCls) § major: 171.2, 145.9, 141.0, 137.2,
136.1, 132.6, 132.2, 128.8, 128.7, 128.6, 128.5, 128.4, 128.3, 128.2, 118.8, 118.5,
117.2, 80.5, 73.7, 61.3, 58.5, 14.2; minor: 171.0, 146.2, 141.0, 137.0, 136.5, 131.9,
131.7,128.8, 128.7, 128.6, 128.5, 128.4, 128.3, 127.9, 119.2, 119.1, 117.6, 80.0, 73.0,
61.3, 60.2, 14.1; HRMS (TOF MS ESI*) calculated for C24H24NOsS [M + H]":
406.1471, found 406.1465; HPLC conditions for determination of enantiomeric
excess: Chiral AD-H, A = 300 nm, hexane : isopropanol = 80:20, flow rate =0.5

mL/min, tmajor = 237 min, tminor = 256 min.

Control Experiments:

Synthesis of 9: To a 10-mL oven-dried vial with a magnetic stirring bar, 2a (21.6 mg,

0.2 mmol), and Rhz(esp)2 (0.8 mg, 1.0 mol%) in 2.0 mL DCE, a solution of 1a (71.0
mg, 0.24 mmol) in DCE (2.0 mL) was added via a syringe pump over 2 h under argon
atmosphere at 30 °C. Then the solvent was evaporated in vacuo, and the residue was
purified by column chromatography on silica gel (Hexanes : EtOAc = 50:1) to give
60.2 mg of pure product 9 as white solid in 80% yield; *H NMR (400 MHz, CDCls) §
7.49 — 7.44 (m, 2H), 7.42 — 7.27 (comp, 8H), 4.81 (s, 1H), 4.61 (g, J = 11.9 Hz, 2H),
2.16 — 2.10 (m, 3H), 2.09 — 2.01 (comp, 6H), 1.66 — 1.61 (comp, 6H); *C NMR (126
MHz, CDClz) 6 169.8, 137.7, 137.2, 128.5, 128.52, 128.47, 128.1, 127.9, 127.4, 82.0,
80.4, 71.2, 41.3, 36.2, 31.0; HRMS (TOF MS ESI+) calculated for CzsH2903 [M +
H]*: 377.2117, found 377.2115.
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Control reaction with 9 and 3a:

Rhy(esp), (1.0 mol%)

OBn N—
)\ + 4c (2.0 mol%) 5a, ND
Ph CO,Ad 5A MS, [5bE, 30 °C
(@]
9
3a

To a 10-mL oven-dried vial containing a magnetic stirring bar, 9 (37.6 mg, 0.10

mmol), 3a (19.5 mg, 0.10 mmol), 4c (1.7 mg, 2.0 mol%), 5A MS (100 mg), Rhz(esp)2
(0.8 mg, 1.0 mol%), and DCE (2.0 mL) were added in sequence, and the reaction
mixture was stirred at 30 °C under argon atmosphere for 10 h. Then the reaction crude
mixture was subjected to proton NMR analysis in CDCl3 (see Fig. S1 for detail). All

the materials were remained and no product 5a was formed.

Jul24-2021-XXD-6-88
N=
| S
o
‘ 3a h “
il R
Adojc OBn
—Ph
HN
i | ]
ra # ‘ | |
L ' | | ‘ |
5 ,|-f.||'| hl‘ ” I ] ‘ ‘ Ll N
Bn
Ph | COAd | ‘
9 |
" 'l,| | L|_|I JUL "
R OBn N Rhz(psplz (1.0 mol%)
Py ' - _“"_(%Lmﬂﬁ)_. 5a, ND
Ph*” “CO.Ad 5 5A IS, DCE, 30 °C
? 3a ‘ r
J ' I)I|' Q"JI | \ A Il
| . L I AV W Al 1 s I " LS | N
20 55 8.0 .5 7.0 8.5 5.0 55 5.0 4.5 Lo 35 3.0 25 20 15 10

Fig. S1 Proton NMR spectrum of crude reaction mixture of 9 with 3a under standard
conditions.
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Procedure of the Scale Up

AdO,C_OBn

N> Rh,(esp), (1.0 mol%)

N
— 4c (2.0 mol%
Ph)J\COzAd + BnOH + @E b 5A MS( DCE 3‘()))°C

S

1a,712mg 2a, 260 mg 3m, 422 mg 5m, 1.04 g
2.4 mmol 2.4 mmol 2.0 mmol 90% yield
> 20:1dr, 99% ee

To a 10-mL oven-dried vial with a magnetic stirring bar, 2a (260 mg, 2.4 mmol, 1.2
equiv), Rhz(esp)2 (16.0 mg, 1.0 mol%), 4c (34 mg, 2.0 mol%) and 5A MS (2.0 g) in
10 mL DCE, a solution of 1a (712 mg, 2.4 mmol, 1.2 equiv) and imine 3m (422 mg,
2.0 mmol, 1.0 equiv) in DCE (30 mL) was added via a syringe pump over 10 h under
argon atmosphere at 30 °C, and the reaction mixture was stirred for additional 1 h
under these conditions. Then the solvent was evaporated in vacuo, the residue was
purified by column chromatography on silica gel (Hexanes : EtOAc = 50:1) to give
1.04 g of pure product 5m in 90% yield with 99% ee.

Synthetic Transformations

Br e}
AdO,C o—/_ ( «Ph

NaH (2.0 equiv) N CO,Ad
THF, 50 °C, 30 min @\
@ s

7,75%,99% ee
CCDC: 2126677

(99% ee)

Synthesis of 7: To a 10-mL oven-dried round-bottom flask with a magnetic stirring

bar, a solution of 5t (60.3 mg, 0.1 mmol) in THF (2.0 mL), was added NaH (4.8 mg,
0.2 mmol, 2.0 equiv) under stirring at 0 °C, then the reaction mixture was allowed
up to 50 °C for stirring 0.5 h. When the reaction was completed (monitored by TLC),
the solvent was evaporated under vacuum after filtering through a pad of Celite. The
residue was purified by column chromatography on silica gel (Hexanes : EtOAc =
50:1) to give 39.2 mg of pure product 7 as white solid in 75% yield with 99% ee,
[a]o®= - 113.1° (¢ = 0.30, DCM), mp = 270 — 272 °C; 'H NMR (400 MHz, CDCls) &
8.19 — 8.09 (m, 1H), 7.74 — 7.64 (m, 2H), 7.62 — 7.53 (m, 1H), 7.41 — 7.34 (m, 2H),
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7.33 - 7.23 (comp, 4H), 7.16 (s, 1H), 6.98 — 6.88 (m, 1H), 6.72 — 6.66 (m, 1H), 6.65 —
6.60 (M, 1H), 3.99 — 3.90 (m, 1H), 3.88 — 3.77 (m, 1H), 3.23 — 3.11 (m, 2H), 1.97 —
1.89 (m, 3H), 1.65 — 1.56 (comp, 4H), 1.54 — 1.38 (comp, 8H); 3C NMR (126 MHz,
CDCIs) 6 169.1, 148.1, 141.0, 138.4, 136.8, 131.7, 131.6, 128.8, 128.6, 128.3, 127.9,
127.7, 127.6, 127.5, 123.0, 121.6, 120.6, 81.7, 81.1, 63.3, 56.2, 46.9, 40.6, 36.0, 30.7;
HRMS (TOF MS ESI+) calculated for Cs3sHasNOsS [M + H]™: 524.2254, found
524.2258; HPLC conditions for determination of enantiomeric excess: Chiral IF-3, A

= 254 nm, hexane : isopropanol = 98:2, flow rate =1.0 mL/min, tmajor = 23.9 min.

AdO,C p/ 4(/7 Q.
= pp JohnPhos(MeCN)AuUSDbFg
(5.0 mol%) N

HN
DCE, Ar, 30 °C, 30 min @\
\ X S s
5u

8, 95%, 99% ee

(99% ee)

Synthesis of 8: To a 10-mL oven-dried vial containing a magnetic stirring bar, 5u

(53.5 mg, 0.10 mmol), JohnPhos(MeCN)AuSbFe (3.7 mg, 5.0 mol%), and DCE (2.0
mL) were added in sequence, and the reaction mixture was stirred at 30 °C under
argon atmosphere for 0.5 h. When the reaction was completed (monitored by TLC),
the solvent was evaporated under vacuum. The residue was purified by column
chromatography on silica gel with any treatment (Hexanes : EtOAc = 50:1) to give
29.4 mg of pure product 8 as white solid in 95% yield with 99% ee, mp = 104 — 106
°C; 'H NMR (500 MHz, CDCl3) & 7.72 — 7.64 (m, 1H), 7.61 — 7.53 (m, 2H), 7.49 —
7.43 (m, 1H), 7.29 — 7.23 (m, 3H), 7.22 — 7.13 (m, 3H), 6.84 — 6.72 (m, 2H), 6.33 (s,
1H), 6.08 (d, J = 1.1 Hz, 1H), 5.92 — 5.82 (m, 1H), 2.07 — 1.97 (m, 3H), 1.89 — 1.76
(comp, 6H), 1.58 — 1.47 (comp, 6H), 1.35 (s, 3H); 3C NMR (125 MHz, CDCls) &
167.7, 142.6, 141.0, 137.9, 134.8, 129.7, 128.2, 128.1, 127.8, 127.2, 126.9, 126.6,
126.1, 126.0, 124.9, 122.9, 1225, 115.2, 82.8, 81.3, 59.2, 40.9, 36.0, 30.8, 15.2;
HRMS (TOF MS ESI+) calculated for CasHNOs3S [M + H]*: 536.2254, found
536.2248; HPLC conditions for determination of enantiomeric excess: Chiral IF-3, A

=266 nm, hexane : isopropanol = 80:20, flow rate =1.0 mL/min, tmajor = 6.9 min.
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Condition: Chrial AD-H, A =254 nm, hexane/isopropanol = 98:2

flow rate = 1.0 mL/min

D.MG‘
D.DSO—-
i 8 AdO,C OBn
: < ~Ph
2 D.DZO'_ ‘ HN
| s @
1 ™ @ (0]
0.010- ‘ Qo 2
‘ | |A' 5a ,:?_r,
\ WA racemic
0.000+— INM}L&»—L%&/—&\
0. DO 10. DO 20 oo 30 00 40!00 EID.IDO SD.I oo ?DI.OD BD!DD 90.00
Entry RT Height Area % Area
min mV mV.sec %
1 14.232 18761 612336 30.91
2 23.742 7189 382586 19.31
3 26.391 7404 377648 19.06
4 74.073 3660 608741 30.72
0.20
AdO,C OBn
] ~Ph
0.15—_ HN
2 0.107 @ ©\O
] = 5a
1 A > 20:1 dr, >99% ee
0.05 [
L
] I'I\
ouc'— — .
0.00 1 DI.OD 20? (i1} 30 !DD 4DI.DD 50!00 BDI.DD ?D!DD BD.IDO 90.00
Entry RT Height Area % Area
min mV mV.sec %
1 14.175 69095 2743195 100.00
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Condition: Chrial AD-H, A =254 nm, hexane/isopropanol = 80:20

flow rate = 1.0 mL/min

012
0107 AdO,C_0OBn
~Ph
0.08 - tBu HN
] 3
2 0.06-_ bl
|h @O
] racemic g
0.02- || ;
| a
O'DO_-- |'7€T}\_’|J'-| T '|"'|-"|"'T¥|-'-
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00
Entry RT Height Area % Area
min mV mV.sec %
1 3.445 52305 551371 50.11
2 16.026 7503 549031 49.89
012
D.‘IO‘-
005 = AdO,C OBn
08 p —~Ph
1 ' tBu HN
o D.Dﬁ-_ ‘ @\
0.04- “ (@)
] | 5b
0.02- || > 20:1 dr, >99% ee
] |
0.00 . '—,J—\rdk : - : : .
0.00 I Z.E}DI I I4.:)0 S.E]D S.iIJO I10?00I I I‘I2.|00 I I1-ril?[][lI I I1@![]0I I I18?00 I 20.00
Entry RT Height Area % Area
min mV mV.sec %
1 3.511 29123 217847 100.00
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Condition: Chrial AD-H, A =254 nm, hexane/isopropanol = 98:2

flow rate = 1.0 mL/min
0.14_
o1o] AdO,C_OBn
' ~Ph
0.08—: HN
2 0.06—: é Q\O
0.044 ﬁ Me 5c
] | racemic -
0.02- H g
|
D.[JDI L I1[J|_0[J s 20?00I I30!00 I 4DI.DD I50!00 I .BDI.DDI IT-'D.IDD ErD.IDOI IDUI.DO
Entry RT Height Area % Area
min mV mV.sec %
1 8.681 45893 1663022 50.44
2 64.350 6188 1634225 49.56
0.40_
] AdO,C OBn
0.307 - Ph
2 0.20—_ o
0.10'- i|
- I >20:1 dr, >99% ee
I
o.oo—-—*—H—’g}vﬂ -
l).[JDI o I1UI.ODI o .ED?UDI I I3U!DD. o .4DI.UDI o ISD!DD. o .BDI.UDI ' I?D.IDD. s ‘ErD.IDOI I90.0[]
Entry RT Height Area % Area
min mV mV.sec %
1 8.735 114944 4179305 100.00
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Condition: Chrial AD-H, A =254 nm, hexane/isopropanol = 80:20

flow rate = 1.0 mL/min

0.08
1 AdO,C_OBn
] ~=Ph
0.06+
2 0.044 8
3 racemic
0.02- n| a
4 |I g
] [ N
0-‘30"“_‘——’"“_"‘7!;‘7(‘ = K/\ iy
D.DDI I I2.i|2l[]I I I4JIJOI . IB 60 . IB_{JD. I I1!)![10I I I12_ID|)I I I14.IODI I I1BI.ODI I I1E:[JDI I IED!DD: I .22.IDOI I I24?0[]I
Entry RT Height Area % Area
min mV mV.sec %
1 4.890 26024 303827 50.36
2 20.027 4701 299528 49.64
0.144
] AdO,C OBn
0.124 N
~Ph
0.107 HN
i wn F\@\
- 0.087 %
< ] e (0]
0.06 ﬁ 5d
] | > 20:1 dr, >99% ee
0.04—: }l
0.02 '
1 |
O'Do;h_'_ﬁ_"_f'-|-'|"'|"'|"'|'"|"'|"'|"'|"'|'_
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24 .00
Entry RT Height Area % Area
min mV mV.sec %
1 4.895 58931 741141 100.00
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Condition: Chrial AD-H, A =317 nm, hexane/isopropanol = 80:20

flow rate = 1.0 mL/min

D_MG_
] AdO,C_OBn
0.030- - —=Ph
§ HN
] CI\©\
- 0.0204
< ] 0
‘ 5e
0.01 o_: ‘ || racemic g
] H /:J\
0_000_ &'—3 ~ a —
O.DO‘ 2.6!)I -ri.IODI 6.:)0. I IB.EDI ' .‘IO.IDOI I I12!DE; I I14.|0[Z: I I‘IES.IDOI I I1“.!:[)0I I I20.'0[.'; I I22.IDOI I I24|_[JDI
Entry RT Height Area % Area
min mV mV.sec %
1 4.333 21866 218672 49.44
2 21.305 3215 50.56 50.56
0.08
0.061 AdO,C OBn
“~Ph
HN
2 0.04 % C|\©\
] % .
1 | 5e
0-02‘_ | > 20:1 dr, >99% ee
|
0.00 ’.l__ll‘
D.DDI I I2_i|)0I 4.!50I . 6_60. i IB_{JD. I I10!00I I I12.IDDI I I1:51_|[][I; I I1t3|_[]{.'; I I13.![10I I I20![]0I I .22.IDOI I I24?0[]I
Entry RT Height Area % Area
min mV mV.sec %
1 4.350 29603 317698 100.00
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Condition: Chrial AD-H, A =254 nm, hexane/isopropanol = 80:20

flow rate = 1.0 mL/min

0.40
] AdO,C an
0.30 ~=Ph
HN
MG\Q\
S 0.204
= ] g 0
@ 5f
0107 |q| racemic §
l ¥
4 ||
0_00_4/%_3 EJL - A .
| ! ! ! I N ! 1 T T T T T

0.00

T L B e
6.00 8.00

LI B e e e m—
10.00 12.00

L
14.00 16.00

18.00

2.00 4.00
Entry RT Height Area % Area
min mV mV.sec %
1 3.923 124297 1099742 50.11
2 14.324 22340 1095046 23.27
0.357
030- AdO,C OBn
025—- - Ph
] HN
0.20—5 © Me\©\
< 0.15—5 T 5(¥
] \| > 20:1 dr, >99% ee
0.104 |
o.os—f } |||
O.DO—: S— . I'L_ ‘I‘——I“_’“ — S— — S— — S—
0.00 2.:)0 4_60 6.:)0 B_bD 10!00 12I_DD 14!00 ‘IE-.IDO 18.00
Entry RT Height Area % Area
min mV mV.sec %
1 3.916 150693 1574137 100.00
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Condition: Chrial AD-H, A =266 nm, hexane/isopropanol = 80:20

flow rate = 1.0 mL/min

0.060
0050 AdO,C OBn
] ~=Ph
0.040—: HN
E D.DBO—E © Q\
4 E O
0.020- e F 5¢g
] ﬁ racemic -
0010 H E
i \ o~
D_DDO_-——‘-/.\‘*—J‘—L#—‘ : : : : : -/+.\—
0.00 I I 5.60 S 1D.IOD o 15|.[JDI I“ - I20![]0 o 25?00 I I i!i::[li:ﬁI o 35.00
Entry RT Height Area % Area
min mV mV.sec %
1 5.706 16175 201639 50.51
2 28.520 2272 197568 49.49
0.060
0.0507 AdO,C OBn
: —~Ph
0.040] HN
2 0.0307 Lr.: Q\O
0.0207 || F 59
] “ > 20:1 dr, >99% ee
0.010- i
| | I|
0_0005%—*'_'““““7!\—}:‘w : — : . :
0.00 I S.E]D I I 1D.IOD - 15|.[.'IDI I I20![]0 o 25?0[] I I SD?DDI S 35.00
Entry RT Height Area % Area
min mV mV.sec %
1 5.718 26317 411298 100.00
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Condition: Chrial AD-H, A =217 nm, hexane/isopropanol = 80:20

flow rate = 1.0 mL/min

0.80
] AdO,C OBn
0.60 o Ph
] HN
20.40- % Q\
4 w O
‘l cl 5h
0.20] ‘|| racemic ©
. %’
o.oo—f’}“jf‘-#ﬂ—&ﬁ : — — — y— : —r—
0.00 5.i|)0 1 D_IOD 1 5!00 ZD.IDO 25?00 S[JI.OD 35.00
Entry RT Height Area % Area
min mV mV.sec %
1 6.286 307432 5079285 50.79
2 28.878 52533 4921793 49.21s
0.80
060 AdO,C OBn
—~Ph
1 - HN
20.40' %
| .
0.20 || Cl Sh
1 | > 20:1 dr, >99% ee
il Jlll
0.00 “I‘N—~—-I~."~_.. E—— e
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00
Entry RT Height Area % Area
min mV mV.sec %
1 6.369 300284 5484165 100.00
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Condition: Chrial AD-H, A =254 nm, hexane/isopropanol = 80:20

flow rate = 1.0 mL/min

0.040
AdO,C OBn
1 ~=Ph
0.030
HN
[T}
0.020- ) Q\
2 00] 3 ©
' Me 5i
] |'| racemic
0.010] ||| E
| I| t ('LQ]
1 || \ fll"\.
D.DDO-L"“"”—-'-—’"\""J\’\*E_—_E e e
L LN LA L

IS s By s s e B s B ey B
0.00 2.00 4.00 600 800 1000 1200 1400 1600 18.00 20.00 2200 2400 26.00 2800 30.00

Entry RT Height Area % Area
min mV mV.sec %
1 6.325 16017 341845 49.92
2 25.519 3655 342944 50.02
0.08
0.06- AdO,C OBn
1 ~Ph
y 5 HN
2 004 % Q\
I o
| Me 5i
0.02—_ || > 20:1 dr, >99% ee
| }I l'l.
0.00 : "'**T'\* . —

L e e e e e e e B e e e e O L e o e e e e e e e e e e e B B e I B e e
0.00 2.00 4.00 6.00 8.00 10.00 1200 1400 1600 1800 2000 2200 2400 2600 2800 30.00

Entry RT Height Area % Area
min mV mV.sec %
1 6.347 34831 655381 100.00
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Condition: Chrial AD-H, A =254 nm, hexane/isopropanol = 98:2

flow rate = 1.0 mL/min

0.040-
AdO,C_0OBn
D.DBU—- —~Ph
] HN
@\ Br 3
2 0.0207 (5) ‘,4: g
J [ /+\
racemic Ia' \ J,f
0.0107 r\\ | \ \
m\--J\—~—J L%m
0.000-f—mmm———"" . T T T T
ODO 2 1000 1200 1400 1600 1300 2000
Entry RT Height Area % Area
min mV mV.sec %
1 12.361 16355 858408 49.25
2 15.985 13685 885756 50.75
0.20
AdO,C_0Bn
0.15—:
2 0.10'_
0.05- i
] Ja" \
0.00 Z.E}D 4.:)0 6 IOD S.iIJO 10?00 12!00 14?00 16!00 18?00 20.00
Entry RT Height Area % Area
min mV mV.sec %
1 13.373 46744 176153 100.00
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Condition: Chrial AD-H, A =254 nm, hexane/isopropanol = 90:10

flow rate = 1.0 mL/min

0.08
o.oa- AdO,C OBn
] ~Ph
HN
2 0.04—_ @\ Me .
] o) @
0.02- Sk A 8
p racemic |'I \\ w©
0.00 /\/_\“—-—-—'EZJIAL/U*—H___.—H—-—\T/N\T
D.DDI o I1|0[J IZJI)D SE}D 4.:)0I o IS_E}DI o ISiIJOI o IT-".h[.’l o IEE}OI o Ig.bl)l o I‘ID.DO
Entry RT Height Area % Area
min mvV mV.sec %
1 4,556 20587 337314 49.47
2 8.768 9846 344572 50.53
0.08
0.06- AdO,C OBn
] ~Ph
~ HN
2 0.04—_ o @\ Me
] |Ih'I O
0.02+ || '| ok
1 |' | > 20:1 dr, >99% ee
| |
0.00 N -‘-—5J \
D.DDI o I1 E]D I2.:)0 S.E}D I4.1')0I o I5 00 6.i|30I o ?bD I IE.E]OI o IB.EDI o I‘ID.DO
Entry RT Height Area % Area
min mV mV.sec %
1 4.837 31695 3822073 100.00
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Condition: Chrial IA, A = 254 nm, hexane/isopropanol = 98:2

flow rate = 1.0 mL/min

0.40
AdO,C OBn
0.304 N
: —~Ph
HN
2 0207 %
RO O :
] 51 A 5
0.10- racemic l
1 A
I
4 | l I|I III
0.00 : — — "|II—I|>'-:\—I— I)II l} — x
0.00 1 E]D 2_60 4.IDD 5.:)0 B.E]D 7.00 B.IOD 9.00
Entry RT Height Area % Area
min mV mV.sec %
1 4.182 148027 890600 50.02
2 6.077 99633 889714 49.98
D.1G_
0.08] AdO,C OBn
] —~Ph
D.Dﬁi HN =
] 8
o GLD
] 51 l
002] > 20:1 dr, 95% ee | 'H g
e o
-O.GE.DD‘ o 160 2.:)[1I 360 5.60 I 660 ?E]O I IB.IDD IDJIJOI o %O.IO[IJ o 1I1?06 - ‘IIZ.DO
Entry RT Height Area % Area
min mV mV.sec %
1 4.994 40692 447766 97.87
2 7.829 703 9738 2.13

S85



Condition: Chrial IA, A = 304 nm, hexane/isopropanol = 98:2

flow rate = 1.0 mL/min

0_10_
0.08] AdO,C OBn
] ~Ph
0.06- HN @
oGRS I
2 004 S Ill o
J 5m . ||| ﬁ\
0.027] racemic I \I }' \
] || III, / \
0.00- QJ \L -._}
-O.D.:- LA R R L B LI L R I N T 1 T T T 7 T T_* T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Entry RT Height Area % Area
min mV mV.sec %
1 4.549 40188 318285 49.64
2 5.974 32518 322916 50.36
0.20_
o5 AdO,C_OBn
] —~Ph
_ HN
- 0.10'_ @\
<L S E
] 5m =
0.057 > 20:1 dr, > 99% ee (J".
Jl I'a.
0.00] —
D_[JDI o 160 ZE}D SiI)O I4_{1[]I I 5:)0 BE}D ?_{JD‘ o BE}D IQ.D[]
Entry RT Height Area % Area
min mV mV.sec %
1 4.536 52971 433363 100.00
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0.10_
1 AdO,C OBn
0.084 N
] ~Ph
] HN
D.Dﬁt
2 004 ©\S é
] 5m |
002 >20:1 dr, > 99% ee i
] gramscale |'| l\
0_00: 'I—I\A—
-U-GL- T T T T T T L T T T T T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Entry RT Height Area % Area
min mV mV.sec %
1 4531 30423 227628 100.00
Condition: Chrial IA, A = 312 nm, hexane/isopropanol = 95:5
flow rate = 1.0 mL/min
0.10_
0_05—: Cl o)
1 AdO,C—.pp,
0067 HN
<L 0.04—_ @\S ?r 8
0_02—: B5n lAII AI
] racemic I I\
Y
-U-DL-" T T T T T L L | L | T
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
Entry RT Height Area % Area
min mV mV.sec %
1 4.003 26874 149490 50.07
2 5.136 20027 149061 49.93
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0.20_
0.157 Cl o
] AdO,C : Ph
] HN S
0.104 =
2 |
_ Q\s |
0.05- 5n |
] > 20:1 dr, 93% ee | s
| S
O.DG_ 0 é)l ll\‘& S'L_L
D.DDI 1.60 2.60 3.+IJO xil.ID[JI I En.iI)[]I I B.E}D ?.60 s B.E}D IQ.DO
Entry RT Height Area % Area
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010
] F
D.DE—:
0087 AdO,C : Ph
= 0_04—: HN § g
o O ¥
5[‘ lll |I‘| |'I| IIlII
0.00 racemic — KI__ '_L_&
-U.GE.DDI I I2.IO[JI I I-d.hﬂl I IEn.hl) IE-.{JDI I -1[]I.[JD. I .12{00. I .‘Id.IDO. I .16100. I .‘IE.IDO. I .20.00
Entry RT Height Area % Area
min mV mV.sec %
1 12.935 19672 440518 50.19
2 13.748 20274 437143 49.81

S91



0.10

F
D.DE-—:
1 o
0.06- N
] AdO,C—appy I
3 0_04—: HN | ||
] ! \
0.02- S [
5r || I|
0.00- > 20:1.dr, > 99% ee HE
0.GE.DD EE]D 4.{10 GBD IB.IDDI I .1DI.DD. .12{00. I .14100. I .‘IG.IDO. I -‘IE-.IDO. I .20.00
Entry RT Height Area % Area
min mV mV.sec %
1 12.983 81519 1694884 100.00
Condition: Chrial IF-3, A = 254 nm, hexane/isopropanol = 98:2
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flow rate = 1.0 mL/min
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0.14—:
0.127
0.10-; AdO,C O
0.08] S g
A 0.06—- ¥ :rr
] ©\ IIAI| |I$II
0.04-] I [
1 || I|I I| ||II
. racemlc I )
0.001 )\ —A— &K—Lr
D.UDI o ID.IEDI ‘I.EJD‘ 1_|5[JI 2.i|)0I 2.|5[]I I IS.iI)OI o B.ISDI 4.:30I I-1-.|5EiI o I5.00
Entry RT Height Area % Area
min mV mV.sec %
1 4.110 54941 303847 50.36
2 4.405 51501 299562 49.64

S94



0.14—:
0:12] AdO,C o
0.10-:
0.08] e
2 ] =
o.oa—_ ©\ ‘I
0.047 [
] > 20:1 dr, >99% ee [
0.021 [
0.00 N ———Hﬁ
D.DDI o ID.IEDI o ‘IBD 1.1.50I 2.i|)0I o 2|50 3.l|)0 o 3.50 4.:)0I o I4,|50I o I5.00
Entry RT Height Area % Area
min mV mV.sec %
1 4.410 55230 321535 100.00

Condition: Chrial IF-3, A =254 nm, hexane/isopropanol = 98:2
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Condition: Chrial AD-H, A =254 nm, hexane/isopropanol = 90:10

flow rate = 1.0 mL/min
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Condition: Chrial AD-H, A =254 nm, hexane/isopropanol = 80:20
flow rate = 1.0 mL/min
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1 4.424 68374 638433 93.21
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Condition: Chrial IC, X =254 nm, hexane/isopropanol = 70:30
flow rate = 1.0 mL/min
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Condition: Chrial IA, A = 300 nm, hexane/isopropanol = 98:2
flow rate = 1.0 mL/min
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1 3.830 105622 1941465 99.74
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Condition: Chrial 1A, A = 330 nm, hexane/isopropanol = 95:5
flow rate = 1.0 mL/min
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Condition: Chrial 1A, A = 300 nm, hexane/isopropanol = 95:5
flow rate = 1.0 mL/min
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Condition: Chrial 1A, A = 310 nm, hexane/isopropanol = 95:5
flow rate = 1.0 mL/min
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2 4517 234 1143 0.42
Condition: Chrial 1A, A = 330 nm, hexane/isopropanol = 95:5
flow rate = 1.0 mL/min
D.1G_
] OB
008 AdOC T )N\
] HN
D.Uﬁt
2 0.04- Kii::ﬁ;\s
: 6e 2 2
0.0 racemic < &
] ﬁk ﬁ
ono: A} - &f .
'O-C'L-""I""I""I""I""I""I""I""
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00
Entry RT Height Area % Area
min mV mV.sec %
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1 4.254 29965 221794 100.00

Condition: Chrial IA, A = 300 nm, hexane/isopropanol = 95:5

flow rate = 1.0 mL/min
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1 3.701 28774 157658 98.86
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Condition: Chrial IA, A = 300nm, hexane/isopropanol = 98:2
flow rate = 1.0 mL/min
D.1G_
D.DE—-
D.DE-—:
< ]
0047 o ©
0'02_. Il'*',I ||'k||
1 I|I '\ I|I I'n‘
0.00 ‘I.iIJO Z.E}D 3.IDD 4.{10 5.:)0 6_60 8.00 Q.E}O 10.00
Entry RT Height Area % Area
min mV mV.sec %
1 4.169 20268 192859 50.05
2 5.156 19708 192435 49.95

S106



0. 084
0. 06—_
= 0. 044
0. 02+
0. {JG_
0. {JUI - lUO a .IZUL‘; 3.00I 4. U(j E.IUDI 6.|0L‘; a ?.I'[JUI - BI{JO B EJ.IUOI - LIU. 00
Entry RT Height Area % Area
min mV mV.sec %
1 3.864 26507 206421 99.52
2 4513 220 1169 1.48
Condition: Chrial IA, A = 254 nm, hexane/isopropanol = 90:10
flow rate = 1.0 mL/min
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2 4.525 51791 325919 50.17
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min mV mV.sec %
1 3.928 150171 840569 95.79
2 4541 5680 36964 4,21
Condition: Chrial AD-H, A =300 nm, hexane/isopropanol = 80:20
flow rate = 0.5 mL/min
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4 39.893 8798 638334 11.30
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Entry RT Height Area % Area
min mV mV.sec %
1 20.220 42322 1637160 60.90
2 23.650 17667 771070 28.68
3 25.584 5165 229274 8.53
4 40.664 879 50741 1.89
Condition: Chrial IF-3, A = 254 nm, hexane/isopropanol = 98:2
flow rate = 1.0 mL/min
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10,00 12.00 14.00 16.00

L L s B s B B B B
18.00 20.00 2200 2400 26.00 2800 30.00

Entry RT Height Area % Area
min mV mV.sec %
1 23.890 27840 1294547 100.00
Condition: Chrial IF-3, A =331 nm, hexane/isopropanol = 80:20
flow rate = 1.0 mL/min
G.BO-_ 4(/70 A\Ph
1 CO,Ad
0.60 : :N 2
2 0.40—- i :Uf g
. N\ !
] racemic ([ N
0.20- [ |' \
] J h J \
] [\ )
Qhs . . e .
0.00 1 .E}D Z_iI)D 3.00 4.:)0 S_E}D 6_i|30 ?_60 B_E}O 9.60 10.00
Entry RT Height Area % Area
min mV mV.sec %
1 6.974 335250 3947844 50.42
2 7.676 303130 3882395 49.58
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0.030
0_025—3
0_020—3 4(/70 «Ph
] N CO,Ad
3 0.0157 >
: s
D.D‘IO—: S |A|
5 8 H
0.0057 >20:1 dr, > 99% ee I
:ﬁ I|I lIK_
D'DDO-‘""I""I""ﬁjl\_{\d'hu"l""l""l'"”I'I'"'I""I""
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 B8.00 9.00 10.00
Entry RT Height Area % Area
min mV mV.sec %
1 6.854 10252 94608 100.00
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Crystallographic Data for 5a.

NOMOVE FORCED Prob = 50
o Temp = 100
- AdO,C OBn
~Ph
i HN
o)
:5* 5a
Z 78 xtexd_210923_autoP 21 21 2 R = 0.04 RES= 0 23 X
CCDC 2126676
Bond precision: C-C = 0.0034 A Wavelength=1.54184
Cell: a=17.3081(2) b=14.4922(2) c=11.9555(2)
alpha=90 beta=90 gamma=90
Temperature: 100 K
Calculated Reported
Volume 2998.83(7) 2998.83(7)
Space group P 21 21 2 P 21 21 2
Hall group P 2 2ab F 2 2ab
Moiety formula C38 H37 N 04 C38 H37 N 04
sum formula C38 H37 N 04 C38 H37 N 04
Mr 571.69 571.68
Dx,g cm=3 1.266 1.266
z = 4
Mu (mm-1) 0.644 0.644
FOO0O0 1216.0 1216.0
FOO0O’ 1219.50
h, k, lmax 22,18,15 22,17,15
Nref 6491 3636] 6219
Tmin, Tmax 0.793,0.879 0.472,1.000
Tmin’ 0.773

Correction method= # Reported T Limits: Tmin=0.472 Tmax=1.000
AbsCorr = MULTI-SCAN

Data completeness= 1.71/0.96 Theta (max)= 78.916

wR2 (reflections)=

Ri(reflections)= 0.0393( 5670) 0.1013( 6219)

5 = 1.051 Npar= 388
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Crystallographic Data for 7.

= 50
= 100

Rl

(130721)

™ PLATON-Nov 16 01:48:33 2021

164 xlexd 211111 autoP 21 21 21 R = 0.06 RES= 0-123 X

CCDC 2126677
Bond precision: C-C = 0.0067 A Wavelength=1.54184
Cell: a=10.8806(1) b=13.7438(2) c=18.1534(2)
alpha=90 beta=9%0 gamma=90
Temperature: 100 K
Calculated Reported
Volume 2717.17(8) 2717.17 (6)
Space group P 21 21 21 P 21 21 21
Hall group P Zac 2ab P Zac 2ab

Moiety formula
Sum formula

C33 H33 N 03 s
C33 H33 N 03 s

C33 H33 N 03 5
C33 H33 N 03 5

Mr 523.66 523.66

Dx,g cm—3 1.280 1.280

Z 4 4

Mu (mm-1) 1.331 1.331

Fooo 1112.0 1112.0
Fooor 1116.30

h,k,1lmax 13,17,23 13,17,23
Nref 5860 3294] 5739

Tmin, Tmax 0.852,0.875 0.780,1.000
Tmin” 0.7686

Correction method= # Reported T Limits: Tmin=0.780 Tmax=1.000

AbsCorr = MULTI-SCAN

Data completeness= 1.74/0.9%8 Theta (max)= 78.786

WRZ (reflections) =

R{reflections)= 0.0607( 5390) 0.1609( 5739)

S =1.043 Npar= 343
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