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Supplementary Methods

General Information

Nuclear magnetic resonances were recorded on Bruker-400 MHz and Bruker-500 MHz
instruments. Reference values for residual solvents were taken as & = 7.26 ppm (CDClz), 2.50 ppm
(DMSO-dg) for *H NMR; § = 77.00 ppm (CDCls), & = 39.00 ppm (DMSO-dg) for 3C NMR. All
reactions were performed under an inert atmosphere of dry nitrogen in flame-dried glassware,
unless otherwise stated. 1,4-Dioxane and tetrahydrofuran were distilled over sodium in the
presence of benzophenone under an atmosphere of nitrogen. Toluene and dichloromethane were
distilled over calcium hydride under an atmosphere of nitrogen.

Typical procedure for the preparation of the L7 (Typical Procedure A)
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L7 : Ar = 4-PhCgH,

The 4-PhCgsHs-TADDOL (2.313 g, 3.00 mmol, 1.0 equiv) was added to a flame-dried round
bottom flask charged with 4 A molecular sieves, followed by the addition of Et3N (4.50 mL, 32.37
mmol, 11.0 equiv) and THF (30 mL). After the mixture being cooled to 0 <C, phosphorus
trichloride (0.31 mL, 3.60 mmol, 1.2 equiv) was added dropwise and the mixture was stirred at
room temperature for 45 minutes. A mixture of
(S)-3-methyl-1-((2,4,6-triisopropylphenyl)sulfonyl)piperazine (3.300 g, 9.00 mmol, 3.0 equiv) and
EtsN (1.80 mL, 12.95 mmol, 4.3 equiv) in THF (10 mL) was added slowly at 0 T and the mixture
was allowed to warm to room temperature and stirred overnight. Ethyl ether (10 mL) was added to
the reaction flask and the mixture was filtered through a pad of Celite. The filtrate was
concentrated in vacuum and the residue was purified by flash column chromatography (PE/EtOAc
= 95:5) on silica gel which was pre-treated with EtzN to afford L7 (2.640 g, 76%). [a]2° + 54.19
(c 1.13, CH,Cl,). 'H NMR (500 MHz, CDCls) & 7.89 (d, J = 8.5 Hz, 2H), 7.74 (d, J = 8.4 Hz, 2H),
7.67 — 7.62 (m, 4H), 7.62 — 7.61 (m, 4H), 7.61 — 7.59 (m, 4H), 7.59 — 7.56 (m, 4H), 7.56 — 7.49 (m,
4H), 7.48 — 7.45 (m, 4H), 7.45 — 7.41 (m, 4H), 7.39 — 7.32 (m, 4H), 7.23 — 7.18 (m, 2H), 5.29 (dd, J =
8.6, 3.4 Hz, 1H), 4.89 (d, J = 8.4 Hz, 1H), 4.23 (hept, J = 6.7 Hz, 2H), 4.04 — 3.89 (m, 1H), 3.63 — 3.53
(m, 1H), 3.53 — 3.44 (m, 1H), 3.40 (dd, J = 11.3, 3.1 Hz, 1H), 3.37 — 3.30 (m, 1H), 3.18 (dd, J = 11.5,
3.4 Hz, 1H), 3.14 — 3.06 (m, 1H), 2.93 (hept, J = 7.0 Hz, 1H), 1.42 (s, 3H), 1.41 (d, J = 4.7, 3H), 1.32 —
1.27 (m, 18H), 0.44 (s, 3H). 3C NMR (126 MHz, CDCl3) & 153.4, 151.9, 145.8, 145.28, 145.27, 141.0,
140.7, 140.63, 140.62, 140.5, 140.4, 140.3, 140.04, 140.00, 139.9, 129.5, 129.3, 129.14, 129.10, 128.73,
128.71, 128.70, 127.5, 127.4, 127.3, 127.2, 127.04, 127.00, 126.9 126.5, 126.3, 125.9, 123.9, 111.9,
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82.5 (d, J = 2.8 Hz), 82.3 (d, J = 16.8 Hz), 82.0, 81.4 (d, J = 7.3 Hz), 49.7 (d, J = 3.7 Hz), 48.1 (d, J =
19.4 Hz), 46.1 (d, J = 1.6 Hz), 38.9 (d, J = 10.3 Hz), 34.2, 29.5, 27.6, 25.5, 25.1, 24.8, 23.54, 23.53,
17.6 (d, J = 7.7 Hz). 3P NMR (202 MHz, CDCl3) & 137.5. HRMS (ESI) calcd for CzsHzsN2O6PS
[M+H]* 1165.5318, found 1165.5313.
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L2 : Ar=4-FCgH,

L2 was prepared following the Typical Procedure A

The reaction of 4-FC¢H4-TADDOL (0.538 g, 1.00 mmol), phosphorus trichloride (0.10 mL,
1.20 mmol), (S)-3-methylmorpholine (0.304 g, 3.00 mmol) and 4 A molecular sieves afforded L2
(0.374 g, 56%). [a]%’ + 97.56 (c 1.18, CH2Cl,). 'H NMR (400 MHz, CDCls) § 7.72 — 7.64 (m, 2H),
7.58 — 7.51 (m, 2H), 7.41 — 7.35 (m, 2H), 7.34 — 7.28 (m, 2H), 7.06 — 7.01(m, 2H), 7.01 — 6.99 (m, 2H),
6.99 — 6.97 (m, 2H), 6.97 — 6.91 (m, 2H), 5.01 (dd, J = 8.6, 3.4 Hz, 1H), 4.60 (d, J = 8.4 Hz, 1H), 3.81
(dt, J = 10.8, 3.2 Hz, 1H), 3.68 — 3.58 (m, 2H), 3.58 — 3.49 (m, 2H), 3.49 — 3.38 (m, 1H), 3.32 — 3.22
(m, 1H), 1.33 (d, J = 6.4 Hz, 3H), 1.29 (s, 3H), 0.37 (s, 3H). ¥C NMR (100 MHz, CDCl3) & 162.1 (d, J
= 245.4 Hz), 162.0 (d, J = 245.6 Hz), 161.9 (d, J = 245.4 Hz), 142.5 (d, J = 3.4 Hz), 142.0, 137.64,
137.63, 137.61, 137.60, 137.04, 137.03, 130.53, 130.51, 130.47, 130.45, 130.43, 130.39, 128.8, 128.7,
128.6, 115.1 (d, J = 21.2 Hz), 114.7 (d, J = 21.1 Hz), 114.5 (d, J = 20.8 Hz), 114.1 (d, J = 21.2 H2),
111.9, 82.2 (d, J = 3.7 Hz), 82.0 (d, J = 21.1 Hz), 81.5, 80.6 (d, J = 9.2 Hz), 72.6 (d, J = 4.8 Hz), 68.2
(d, J = 3.3 Hz), 48,5 (d, J = 21.9 Hz), 39.5 (d, J = 12.0 Hz), 27.50, 25.48, 16.7 (d, J = 9.5 Hz). 3P
NMR (162 MHz, CDCl3) § 137.1. °F NMR (376 MHz, CDCls) § -114.4, -114.7, -115.2, -115.3.
HRMS (ESI) calcd for CzsHssFsNOsP [M+H]* 668.2189, found 668.2190.
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L3 : Ar = 4-PhCgH,

L3 was prepared following the Typical Procedure A

The reaction of 4-PhCsH4-TADDOL (0.280 g, 0.60 mmol), phosphorus trichloride (63 L, 0.72
mmol), morpholine (0.375 g, 3.00 mmol) and 4 A molecular sieves afforded L3 (0.194 g, 52%).
[a]2° +91.18 (c 0.99, CH:Cly). 'H NMR (400 MHz, CDCls) § 7.90 (d, J = 8.4 Hz, 2H), 7.76 (d, J
= 8.0 Hz, 2H), 7.65 — 7.61 (m, 4H), 7.61 — 7.59 (m, 8H), 7.59 — 7.56 (m, 4H), 7.56 — 7.51 (m, 4H),
7.47 — 7.44 (m, 2H), 7.44 —7.42 (m, 4H), 7.42 — 7.40 (m, 2H), 7.34 (t, J = 7.2 Hz, 4H), 5.29 (dd, J
= 8.6, 3.4 Hz, 1H), 4.90 (d, J = 8.4 Hz, 1H), 3.90 — 3.67 (m, 4H), 3.52 — 3.39 (m, 2H), 3.39 — 3.26
(m, 2H), 1.41 (s, 3H), 0.42 (s, 3H). 3C NMR (100 MHz, CDCls) & 145.7, 145.2, 140.9, 140.69,
140.67, 140.63, 140.55, 140.4, 140.02, 139.96, 129.4, 129.14, 129.09, 128.7, 127.5, 127.4, 127.3,
127.08, 127.05, 127.01, 126.96, 126.6, 126.3, 125.9, 111.9, 82.6 (d, J = 2.8 Hz), 82.4 (d, J = 19.9 Hz),
81.9,81.3 (d, J = 8.0 Hz), 67.9 (d, J = 5.8 Hz), 44.2 (d, J = 17.1 Hz), 27.7, 25.5. 1P NMR (162 MHz,
CDCls) 6 138.0. HRMS (ESI) calcd for CsgHssNOsP [M+H]* 886.3661, found 886.3671.
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L4 : Ar = 4-PhCgH,

L4 was prepared following the Typical Procedure A

The reaction of 4-PhCe¢H4-TADDOL (0.771 g, 1.00 mmol), phosphorus trichloride (0.10 mL,
1.20 mmol), benzyl (S)-3-methylpiperazine-1-carboxylate (0.70 mL, 3.00 mmol) and 4 A
molecular sieves afforded L4 (0.671 g, 65%). [a]2° + 70.31 (c 1.03, CH.Cl,). *H NMR (500
MHz, CDCls) 6 7.92 (d, J = 8.0 Hz, 2H), 7.75 (d, J = 8.0 Hz, 2H), 7.66 — 7.65 (m, 1H), 7.65 —
7.63 (m, 2H), 7.63 — 7.61 (m, 4H), 7.61 — 7.60 (m, 4H), 7.60 — 7.58 (m, 4H), 7.58 — 7.56 (m, 2H),
7.56 — 7.54 (m, 2H), 7.48 — 7.45 (m, 4H), 7.45 - 7.42 (m, 4H), 7.42 — 7.40 (m, 2H), 7.40 — 7.38 (m,
2H), 7.38 — 7.36 (m, 2H), 7.36 — 7.35 (m, 2H), 7.35 - 7.32 (m, 2H), 5.31 (dd, J = 8.5, 3.0 Hz, 1H),
5.26 —5.09 (m, 2H), 4.89 (d, J = 8.5 Hz, 1H), 4.21 — 3.86 (m, 2H), 3.80 (d, J = 13.0 Hz, 1H), 3.64
—3.40 (m, 2H), 3.38 — 3.13 (m, 2H), 1.45 (s, 3H), 1.36 (s, 3H), 0.43 (s, 3H). 3C NMR (126 MHz,
CDCls) 6 155.8, 145.9, 145.4, 145.3, 141.0, 140.68, 140.65, 140.6, 140.5, 140.3, 140.02, 140.00,
139.9, 136.7, 129.4, 129.14, 129.10, 128.73, 128.70, 128.5, 128.0, 127.9, 127.5, 127.4, 127.28,
127.26, 127.2, 127.1, 127.04, 127.00, 126.99, 126.9, 126.5, 126.3, 125.9, 111.8, 82.7 (d, J = 3.0
Hz), 82.4 (d, J = 21.4 Hz), 81.8, 81.3 (d, J = 8.8 Hz), 67.2, 50.2, 49.8, 48.3, 47.8, 45.5, 45.2, 38.8
(d, J =22.2 Hz), 27.7, 25.4, 17.0. 3'P NMR (202 MHz, CDCls) & 138.15. HRMS (ESI) calcd for
CesHe2N206P [M+H]* 1033.4345, found 1033.4331.
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L5 : Ar = 4-PhCgH,

L5 was prepared following the Typical Procedure A

The reaction of 4-PhCe¢H4-TADDOL (0.771 g, 1.00 mmol), phosphorus trichloride (0.10 mL,
1.20 mmol), benzyl tert-butyl (S)-3-methylpiperazine-1-carboxylate (0.601 g, 3.00 mmol) and 4 A
molecular sieves afforded L5 (0.383 g, 38%). [a]2° + 68.81 (c 0.89, CH,Cl,). *H NMR (500
MHz, CDCls) & 8.00 (d, J = 8.0 Hz, 2H), 7.82 (d, J = 8.0 Hz, 2H), 7.71 — 7.68 (m, 4H), 7.68 —
7.67 (m, 4H), 7.67 — 7.66 (m, 2H), 7.66 — 7.65 (m, 4H), 7.65 — 7.63 (m, 2H), 7.63 — 7.61 (m, 4H),
7.52 — 7.49 (m, 4H), 7.48 — 7.45 (m, 4H), 7.42 — 7.39 (m, 2H), 7.39 — 7.36 (m, 2H), 5.39 (d, J =
8.0 Hz, 1H), 4.95 (d, J = 8.0 Hz, 1H), 4.21 — 3.89 (m, 2H), 3.80 (d, J = 12.5 Hz, 1H), 3.67 — 3.45
(m, 2H), 3.34 —3.11 (m, 2H), 1.57 (s, 9H), 1.52 (s, 3H), 1.42 (d, J = 7.0 Hz, 3H), 0.49 (s, 3H). 13C
NMR (126 MHz, CDCls) 6 155.2, 145.9, 145.41, 145.39, 141.1, 140.7, 140.64, 140.59, 140.54,
140.49, 140.3, 140.0, 139.9, 129.4, 129.12, 129.08, 128.70, 128.68, 127.5, 127.4, 127.3, 127.23,
127.19, 127.03, 127.01, 126.97, 126.96, 126.9, 126.5, 126.3, 125.9, 111.7, 82.7 (d, J = 3.3 Hz),
82.4 (d,J=21.4Hz),81.7,81.3 (d, J =8.7 Hz), 79.6, 50.4, 49.2, 48.2, 45.7, 44.5, 39.0, 28.4, 27.7,
25.4, 17.0. 3P NMR (202 MHz, CDCls3) & 138.19. HRMS (ESI) calcd for CesHesN20sP [M+H]*
999.4502, found 999.4504.
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L6 : Ar = 4-PhCgH,

L6 was prepared following the Typical Procedure A

The reaction of 4-PhCsH4-TADDOL (0.385 g, 0.50 mmol), phosphorus trichloride (50 piL, 0.60
mmol), (S)-1-(mesitylsulfonyl)-3-methylpiperazine (0.424 g, 1.50 mmol) and 4 A molecular
sieves afforded L6 (0.336 g, 62%). [a]Z’ + 97.70 (c 1.00, CH.Cl,). 'H NMR (400 MHz, CDCl5)
67.87(d,J=84Hz 2H),7.71 (d, J = 8.4 Hz, 2H), 7.65 - 7.63 (m, 2H), 7.63 — 7.62 (m, 2H), 7.62
—7.61 (m, 2H), 7.61 — 7.60 (m, 2H), 7.60 — 7.59 (m, 2H), 7.59 — 7.57 (m, 4H), 7.56 — 7.53 (m,
2H), 7.53 — 7.50 (m, 2H), 7.50 — 7.46 (m, 2H), 7.46 — 7.44 (m, 4H), 7.44 — 7.43 (m, 2H), 7.43 —
7.40 (m, 2H), 7.39 — 7.36 (m, 2H), 7.36 — 7.31 (m, 2H), 6.96 (s, 2H), 5.27 (dd, J = 8.4, 3.6 Hz,
1H), 4.87 (d, J = 8.4 Hz, 1H), 3.99 — 3.84 (m, 1H), 3.65 — 3.54 (m, 1H), 3.53 — 3.41 (m, 2H), 3.25
—3.16 (m, 1H), 3.16 — 3.00 (m, 2H), 2.67 (s, 6H), 2.29 (s, 3H), 1.41 (s, 3H), 1.31 (d, J = 6.8 Hz,
3H), 0.43 (s, 3H). 3C NMR (100 MHz, CDCls) & 145.8, 145.28, 145.26, 142.7, 140.96, 140.95, 140.7,
140.63, 140.60, 140.51, 140.49, 140.40, 140.38, 140.3, 140.03, 140.00, 139.94, 131.93, 131.0, 129.3,
129.14, 129.09, 128.73, 128.70, 127.5, 127.4, 127.3, 127.2, 127.1, 127.0, 126.9, 126.6, 126.3, 125.9
111.9, 82.5 (d, J = 3.9 Hz), 82.3 (d, J = 21.3 Hz), 82.0, 81.3 (d, J = 8.8 Hz), 50.4 (d, J = 4.1 Hz), 47.8
(d, J=23.2 Hz), 45.4 (d, J = 2.9 Hz), 38.8 (d, J = 14.3 Hz), 27.6, 25.5, 23.0, 20.9, 17.4 (d, J = 8.4 Hz).
31P NMR (162 MHz, CDCls) & 137.7. HRMS (ESI) calcd for CeoHesN20sPS [M+H]* 1081.4379,
found 1081.4391.

Typical procedure for the preparation of diiodides *(Typical Procedure B)
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A mixture of dimethyl cyclic diaryliodonium? (2.980 g, 6.50 mmol, 1.0 equiv),
tetrabutylammonium iodide (4.800 g, 13.00 mmol, 2.0 equiv), Cul (0.124 g, 0.65 mmol, 10 mol%),
trans-N,N’- dimethylcyclohexane-1,2-diamine (0.185 g, 1.30 mmol, 20 mol%) in dioxane (15 mL)
was stirred at room temperature for 24 hours. After complete consumption of starting material, the
mixture was filtered through Celite and the filtrate was concentrated in vacuum and purified by
flash column chromatography (PE/EtOAc = 95:5) on silica gel to afford S1 (2.590 g, 92%). H
NMR (500 MHz, CDCls) & 7.81 (d, J = 7.9 Hz, 2H), 7.28 (d, J = 7.6 Hz, 2H), 7.00 (t, J = 7.8 Hz,
2H), 2.01 (s, 6H). °C NMR (126 MHz, CDCls) 6 147.4, 137.5, 136.7, 130.0, 129.4, 100.6, 21.4.
HRMS (ESI) calcd for C14H1212:Na [M+Na]* 456.8926, found 456.8897.
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S2 was prepared following the Typical Procedure B

The reaction of tetramethyl cyclic diaryliodonium? (4.380 g, 9.05 mmol, 1.0 equiv) and
tetrabutylammonium iodide (6.690 g, 18.10 mmol, 2.0 equiv) afforded S2 (3.747 g, 90%). H
NMR (400 MHz, CDCls) 6 7.69 (d, J = 8.0 Hz, 2H), 6.91 (d, J = 8.0 Hz, 2H), 2.29 (s, 6H), 1.92 (s,
6H). 3C NMR (100 MHz, CDCls) & 147.8, 137.1, 136.3, 136.0, 130.8, 97.5, 20.3, 17.8. HRMS
(ESI) calcd for CigHi6l.Na [M+Na]* 484.9239, found 484.9247.

Typical procedure for the preparation of anhydrides® (Typical Procedure C)

MsCI (1.1 equiv), Et3N (3.4 equiv)

o o
COOH
THF, 0 °C to r.t.
o o o

S3

To a flask charged with benzofuran-5-carboxylic acid (0.972 g, 6.00 mmol, 2.0 equiv) and MsCI
(0.26 mL, 3.30 mmol, 1.1 equiv) in THF (18 mL) at 0 °C was added a solution of EtsN (1.40 mL,
10.26 mmol, 3.4 equiv) in THF (36 mL) dropwise. The mixture was warmed to room temperature
and stirred for 1 hour. Then the mixture was concentrated under vacuum, diluted with ethyl acetate
and NaHCO3(aq.) and extracted with ethyl acetate for three times, and the combined organic layer
was washed with brine, dried over Na,SQs, filtered and concentrated to afford the crude S3 (0.933
g, 61%) without further purification. *H NMR (400 MHz, CDCls) & 8.49 (s, 2H), 8.16 (d, J = 8.4 Hz,
2H), 7.80 — 7.71 (m, 2H), 7.62 (d, J = 8.8 Hz, 2H), 6.94 — 6.84 (m, 2H). 3C NMR (100 MHz, CDCls)
8 162.7, 158.2, 146.8, 127.9, 127.0, 125.0, 123.8, 111.9, 107.2. HRMS (ESI) calcd for CigH100sNa
[M+Na]*329.0426, found 329.0422.

S4

S4 was prepared following the Typical Procedure C

The reaction of 3-bromo-4-fluorobenzoic acid (2.190 g, 10.00 mmol, 2.0 equiv) with MsCI
(0.43 mL, 5.50 mmol, 1.1 equiv) afforded S4 (0.735 g, 35%). *H NMR (400 MHz, CDCls) & 8.38
—8.32 (m, 2H), 8.14 — 8.07 (m, 2H), 7.29 (d, J = 8.0 Hz, 2H). *C NMR (100 MHz, CDCls) &
163.2 (Wc.r = 259 Hz), 159.9, 136.4 (*Jcr = 2.1 Hz), 131.9 (Jc-r = 9.0 Hz), 126.0 (3Jc.r = 3.5 Hz),
117.3 (Her = 23.3 Hz), 110.2 (3Jcr = 22.1 Hz). °F NMR (376 MHz, CDCls) § -95.9. HRMS
(ESI) calcd for C14HeBr2F,03Na [M+Na]* 440.8549, found 440.8555.



S5

S5 was prepared following the Typical Procedure C

The reaction of 3,4-difluorobenzoic acid (1.580 g, 10.00 mmol, 2.0 equiv) with MsClI (0.43 mL,
5.50 mmol, 1.1 equiv) afforded S5 (0.960 g, 64%). *H NMR (400 MHz, CDCls) & 8.01 — 7.95 (m,
2H), 7.95 — 7.85 (m, 2H), 7.40 — 7.29 (m, 2H). 3C NMR (100 MHz, CDCls) & 159.9, 154.8 (dd, Jcr
=261, 12.7 Hz), 150.4 (dd, Jcr = 253, 13.2 Hz), 127.8 (dd, Jc.r = 7.8, 3.7 Hz), 125.4 (dd, Jcr = 5.6,
3.6 Hz), 119.9 (dd, Jcr = 19.0, 2.0 Hz), 118.2 (d, 2Jc = 18.3 Hz). *F NMR (376 MHz, CDCl) § -
126.0, - 134.7. HRMS (ESI) calcd for C14HsFsO3Na [M+Na]* 321.0151, found 321.0150.

Typical procedure for the preparation of silafluorene (Typical Procedure D)

Br ., Me,SiCl, _nBuLi, THF,-78°C siMe
! ! Br O Me

4a

Under nitrogen atmosphere, to a mixture of 2,2'-dibromo-1,1'-binaphthalene (2.060 g, 5.00
mmol, 1.0 equiv) in THF (50 mL) was added nBuLi (2.4 M in hexanes, 4.8 mL, 11.50 mmol, 2.3
equiv) dropwise at -78 °C. After the mixture was stirred under the same temperature for 2 hours, a
solution of dichlorodimethylsilane (0.73 mL, 7.50 mmol, 1.50 equiv) in THF (5 mL) was added
dropwise. The resulting mixture was stirred for additional 12 hours at -78 °C before it was allowed
to warm to room temperature. The mixture was quenched with water (10 mL) and extracted with
ethyl acetate (15 mL*3). The combined organic layer was washed with brine and dried with
NazSQOy4, concentrated and purified by flash column chromatography (PE/EtOAc = 99:1) on silica
gel which was pretreated by EtzN to give the desired product 4a (1.301 g, 84%). 'H NMR (400
MHz, CDCls) & 8.01 (d, J = 8.8 Hz, 2H), 7.95 (d, J = 8.0 Hz, 2H), 7.90 (d, J = 7.6 Hz, 2H), 7.82 (d,
J =8.0 Hz, 2H), 7.52 (t, J = 7.4 Hz, 2H), 7.43 — 7.34 (m, 2H), 0.48 (s, 6H). *C NMR (100 MHz,
CDCl3) 6 147.1, 139.9, 135.7, 129.7, 128.5, 128.3, 127.9, 127.8, 125.7, 124.3, -3.32. HRMS (ESI)
calcd for CxH1oSi [M+H]* 311.1256, found 311.1256.

4b

4b was prepared following the Typical Procedure D
The reaction of 2,2'-dibromo-1,1'-binaphthalene (4.121 g, 10.00 mmol, 1.0 equiv), nBuLi (2.4
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M in hexanes, 9.6 mL, 23.00 mmol, 2.3 equiv) and dichlorodiphenylsilane (3.15 mL, 15.00 mmol,
1.5 equiv) afforded 4b (3.201 g, 73%). *H NMR (400 MHz, CDCls) & 8.04 (d, J = 8.8 Hz, 2H),
7.99-7.89 (m, 6H), 7.68 (d, J=7.2 Hz, 4H), 7.54 (t, J = 7.4 Hz, 2H), 7.45 - 7.38 (m, 4H), 7.34 (t,
J = 7.4 Hz, 4H). *C NMR (100 MHz, CDCls) & 148.5, 136.8, 136.0, 135.6, 132.4, 130.2, 129.8,
129.3, 128.32, 128.26, 128.2, 128.0, 126.1, 124.4. HRMS (ESI) calcd for CsH2sSi [M+H]*
435.1569, found 435.1563.

4c

4c (known compound)* was prepared following the Typical Procedure D

The reaction of 2,2'-dibromo-1,1'-biphenyl (1.560 g, 5.00 mmol, 1.0 equiv), nBuLi (2.4 M in
hexanes, 4.4 mL, 10.50 mmol, 2.1 equiv) and dichlorodimethylsilane (0.97 mL, 10.00 mmol, 2.0
equiv) afforded 4c (0.879 g, 84%). *H NMR (500 MHz, CDCls) & 7.83 (d, J = 7.5 Hz, 2H), 7.64
(d, J = 7.0 Hz, 2H), 7.44 (t, J = 7.5 Hz, 2H), 7.31 — 7.27 (m, 2H), 0.43 (s, 6H). 2*C NMR (126
MHz, CDCl3) 6 148.4, 137.4, 134.6, 134.4, 133.3, 130.5, 129.8, 128.0, 127.6, 120.9, -5.1.

oy o
O

4d

Me

4d was prepared following the Typical Procedure D

The reaction of 2,2'-dibromo-1,1'-binaphthalene (0.680 g, 1.65 mmol, 1.1 equiv), nBuLi (2.4 M
in hexanes, 1.6 mL, 3.75 mmol, 2.5 equiv) and dimethoxydi-p-tolylsilane (0.408 g, 1.50 mmol, 1.0
equiv) afforded 4d (0.434 g, 63%). *H NMR (400 MHz, CDCls) 6 8.03 (d, J = 8.4 Hz, 2H), 7.93 (t,
J=7.2Hz, 4H), 7.90 (d, J = 7.6 Hz, 2H), 7.57 (d, J = 8.0 Hz, 4H), 7.53 (t, J = 7.6 Hz, 2H), 7.40 (t,
J = 7.6 Hz, 2H), 7.17 (d, J = 7.6 Hz, 4H), 2.34 (s, 6H). 3C NMR (100 MHz, CDCls) & 148.4,
140.3, 137.3, 136.0, 135.6, 129.8, 129.4, 129.0, 128.8, 128.3, 128.2, 128.0, 126.0, 124.3, 21.6.
HRMS (ESI) calcd for Cs4H7Si [M+H]* 463.1882, found 463.1880.

Me Ph

e SiZPh
de
4e was prepared following the Typical Procedure D
The reaction of 2,2'-diiodo-6,6'-dimethyl-1,1"-biphenyl (0.651 g, 1.50 mmol, 1.0 equiv), nBuLi
(2.4 M in hexanes, 1.40 mL, 3.45 mmol, 2.3 equiv) and dichlorodiphenylsilane (0.48 mL, 2.25
mmol, 1.5 equiv) afforded 4e (0.163 g, 30%). *H NMR (500 MHz, CDCls) 6 7.62 (d, J = 7.0 Hz,
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2H), 7.59 (d, J = 7.0 Hz, 4H), 7.38 (t, J = 7.3 Hz, 2H), 7.31 (t, J = 7.0 Hz, 6H), 7.25 — 7.23 (m,
2H), 2.40 (s, 6H). *°C NMR (126 MHz, CDCls) & 149.7, 138.2, 135.4, 134.0, 133.8, 133.5, 131.1,
129.9, 128.0, 126.9, 22.7. HRMS (ESI) calcd for CosH2sSi [M+H]* 363.1569, found 363.1570.

4f

4f was prepared following the Typical Procedure D

The reaction of 6,6'-diiodo-2,2',3,3"-tetramethyl-1,1"-biphenyl (1.620 g, 3.50 mmol, 1.0 equiv),
nBuLi (2.4 M in hexanes, 3.40 mL, 8.05 mmol, 2.3 equiv) and dichlorodiphenylsilane (1.10 mL,
5.25 mmol, 1.5 equiv) afforded 4f (0.167 g, 12%). *H NMR (500 MHz, CDCls) 6 7.64 — 7.58 (m,
4H), 7.54 (d, J = 7.0 Hz, 2H), 7.37 (t, J = 7.3 Hz, 2H), 7.31 (t, J = 7.3 Hz, 4H), 7.14 (d, J = 7.0 Hz,
2H), 2.36 (s, 6H), 2.26 (s, 6H). 13C NMR (126 MHz, CDCls) & 150.6, 140.4, 135.6, 135.4, 134.1,
133.3, 130.8, 129.8, 128.6, 127.9, 20.6, 20.0. HRMS (ESI) calcd for CasH27Si [M+H]* 391.1882,
found 391.1877.

Seysm
o 7@

49

4g was prepared following the Typical Procedure D

The reaction of 2,2'-dibromo-1,1'-binaphthalene (0.618 g, 1.50 mmol, 1.0 equiv), nBuLi (2.4 M in
hexanes, 1.40 mL, 3.45 mmol, 2.3 equiv) and dichlorodi(m-tolyl)silane (0.506 g, 1.80 mmol, 1.2
equiv) afforded 4g (0.208 g, 30%). *H NMR (400 MHz, CDCl3)  8.02 (d, J = 8.8 Hz, 2H), 7.94
(d, J=8.0 Hz, 4H), 7.90 (d, J = 7.6 Hz, 2H), 7.56 — 7.50 (m, 2H), 7.50 — 7.44 (m, 4H), 7.43 - 7.35
(m, 2H), 7.26 — 7.18 (m, 4H), 2.28 (s, 6H). 3*C NMR (100 MHz, CDCls3) & 148.4, 137.6, 137.0,
136.02, 135.98, 132.7, 132.3, 131.1, 129.8, 129.4, 128.3, 128.2, 128.0, 126.0, 124.3, 21.5. HRMS
(ESI) calcd for CsaH27Si [M+H]* 463.1882, found 463.1886.

Typical procedure for the preparation of silafluorene (Typical Procedure E)

OO nBuLi ! Q /©/
Si(OMe), + THF rt. THF, -78°C_
MeO OMe Q

To an oven-dried flask charged with magnesium powder (0.225 g, 9.38 mmol, 2.5 equiv) and a
9



piece of iodine was added 1/3 amount of solution of 1-bromo-4-fluorobenzene (1.320 g, 7.50
mmol, 2.0 equiv) in THF (5 mL) to initiate the reaction. After initiation, the rest of the solution
was added dropwise. After stirring at room temperature for 30 minutes, a solution of tetramethyl
silicate (0.571 g, 3.75 mmol, 1.0 equiv) in THF (2 mL) was added dropwise and stirred for
additional 30 minutes. The mixture was filtered via syringe and the filtrate was used directly
without further purification.

To the mixture of 2,2'-dibromo-1,1'-binaphthalene (1.030 g, 2.50 mmol, 0.7 equiv) in THF (50
mL) was added nBuLi (2.4 M in hexanes, 2.20 mL, 5.25 mmol, 1.4 equiv) dropwise at -78 °C.
After  stirring at the same temperature for 2 hours, a solution of
bis(4-fluorophenyl)dimethoxysilane (S6) in THF was added dropwise. The mixture was stirred for
additional 12 hours at -78 °C before it was allowed to warm to room temperature. The reaction
was quenched with water (10 mL), the resulting mixture was extracted with ethyl acetate (15
mL*3). The combined organic layer was washed with brine and dried with Na,SQOa, concentrated
and purified by flash column chromatography (PE/EtOAc = 99:1) on silica gel which was
pretreated by EtzN to give the desired product 4h (0.599 g, 51%). 'H NMR (400 MHz, CDCls) &
8.02 (d, J = 8.4 Hz, 2H), 7.94 (t, J = 9.2 Hz, 4H), 7.88 (d, J = 7.6 Hz, 2H), 7.62 (t, J = 7.2 Hz, 4H),
7.55 (t, J = 7.4 Hz, 2H), 7.41 (t, J = 7.6 Hz, 2H), 7.05 (t, J = 8.8 Hz, 4H). 3C NMR (100 MHz,
CDCls) 6 164.5 (d, Yc.r = 249 Hz), 148.6, 137.6 (d, 3Jc.r = 5.7 Hz), 136.2, 136.1, 129.8, 129.0,
128.5, 128.4, 128.0, 127.7 (d, *Jc-r = 3.8 Hz), 126.3, 124.6, 115.6 (d, 2Jc-r = 19.9 Hz). 1°F NMR
(376 MHz, CDCl3) & -109.4. HRMS (ESI) calcd for CaH21F.Si [M+H]* 471.1381, found
471.1376.

L0 4,
Si
pohe

F
4i

4i was prepared following the Typical Procedure E

The reaction of 2,2'-dibromo-1,1'-binaphthalene (1.030 g, 2.50 mmol, 0.7 equiv), tetramethyl
silicate (0.571 g, 3.75 mmol, 1.0 equiv) and 1-bromo-3-fluorobenzene (1.320 g, 7.50 mmol, 2.0
equiv) afforded 4i (0.448 g, 38%). *H NMR (500 MHz, CDCls) 6 8.05 (d, J = 8.5 Hz, 2H), 7.98 (d,
J =5.0 Hz, 2H), 7.97 — 7.92 (m, 4H), 7.59 — 7.55 (m, 2H), 7.47 — 7.42 (m, 4H), 7.38 (dd, J = 8.5,
3.0 Hz, 2H), 7.34 (dd, J = 7.5, 5.5 Hz, 2H), 7.15 — 7.10 (m, 2H). 3C NMR (126 MHz, CDCls) &
162.6 (d, 3c.r = 250.0 Hz ), 148.8, 136.1, 135.3, 134.9 (d, 3Jc.r = 4.3 Hz ), 131.1 (d, *Jcr = 3.2
Hz), 130.2 (d, 3Jcr = 7.1 Hz), 129.8, 129.0, 128.6, 128.4, 128.0, 126.4, 124.7, 121.8 (d, 2Jcr =
19.3 Hz), 117.5 (d, 2Jcr = 21.0 Hz). °F NMR (471 MHz, CDCls) § - 112.4. HRMS (ESI) calcd
for CaoHa1F2Si [M+H]*471.1381, found 471.1380.

O

/|
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4j was prepared following the Typical Procedure D

The reaction of 2,2'-dibromo-1,1'-binaphthalene (0.618 g, 1.50 mmol, 1.0 equiv), nBuLi (2.4 M
in hexanes, 1.40 mL, 3.45 mmol, 2.3 equiv) and dichloro(methyl)(phenyl)silane (0.344 g, 1.80
mmol, 1.2 equiv) afforded 4j (0. 415 g, 74%). *H NMR (500 MHz, CDCls) & 8.02 (d, J = 8.5 Hz,
2H), 7.94 (t, J = 8.5 Hz, 2H), 7.89 (d, J = 7.5 Hz, 1H), 7.87 (d, J = 7.5 Hz, 1H), 7.82 (d, J = 7.5 Hz,
1H), 7.79 (d, J = 7.5 Hz, 1H), 7.55 - 7.52 (m, 1H), 7.52- 7.51 (m, 1H), 7.51 - 7.49 (m, 2H), 7.42 —
7.37 (m, 2H), 7.35 (d, J = 7.5 Hz, 1H), 7.32 — 7.27 (m, 2H), 0.79 (s, 3H). 13C NMR (126 MHz,
CDCl3) 6 148.1, 147.9, 138.6, 138.2, 135.91, 135.86, 134.5, 134.3, 130.0, 129.8, 129.7, 129.0,
128.8, 128.3, 128.08, 128.05, 128.0, 127.9, 125.94, 125.92, 124.4, 124.3, -5.3. HRMS (ESI) calcd
for C27H21Si [M+H]* 373.1413, found 373.1411.

Typical procedure for Rh-catalyzed ring-opening/acylation reaction (Typical

Procedure F)

OO [Rh(CO),Cl], (2.5 mol%), L1 (10.5 mol%) OO "
e
O/

Na,CO3 (30 mol%), dioxane, 70 °C

e Si;OH
oY (L e

4a 6a

Under nitrogen atmosphere, to a Schleck tube was added [Rh(CO).Cl]. (2.0 mg, 0.005 mmol,
2.5 mol%), L1 (24.5 mg, 0.021 mmol, 10.5 mol%) and dioxane (2 mL) at room temperature and
was stirred for 30 minutes. The solution was transfer via cannula carefully to another Schlenk tube
charged with 4a (62 mg, 0.200 mmol, 1.0 equiv), acetic anhydride (28 uL, 0.300 mmol, 1.5 equiv),
Na;COs (6.4 mg, 0.060 mmol, 30 mol%) and dioxane (2 mL). The tube was capped with a screw
cap and stirred at 70 °C for 24 h. After being cooled to room temperature, the mixture was filtered
through Celite and the filtrate was concentrated in vacuum and purified by flash column
chromatography (PE/EtOAc = 90:10) on silica gel to afford 6a (73 mg, 98%, 90% ee). [a]Z® —
2.25 (c 1.13, CH.CIy). HPLC conditions: Chiralcel AD-H, isopropanol/hexane = 10:90, flow: 1.0
mL/min, A = 254 nm. *H NMR (500 MHz, CDCls) 6 8.04 (d, J = 9.0 Hz, 1H), 7.99 (d, J = 8.0 Hz,
1H), 7.94 (d, J = 8.5 Hz, 1H), 7.92 (d, J = 8.5 Hz, 1H), 7.87 (d, J = 8.0 Hz, 1H), 7.80 (d, J = 9.0
Hz, 1H), 7.55 — 7.50 (m, 1H), 7.49 — 7.44 (m, 1H), 7.31 — 7.26 (m, 1H), 7.26 — 7.22 (m, 1H), 7.17
(d, J=8.5Hz, 1H), 7.13 (d, J = 8.5 Hz, 1H), 2.70 (s, 1H), 1.94 (s, 3H), 0.13 (s, 3H), -0.47 (s, 3H).
13C NMR (126 MHz, CDCls) § 205.2, 141.5, 138.3, 137.9, 137.4, 134.2, 133.7, 133.5, 132.7,
130.4, 128.7, 128.2, 128.0, 127.6, 127.5, 127.0, 126.6, 126.5, 126.2, 123.9, 30.5, 0.6. HRMS (ESI)
calcd for Co4H220,SiNa [M+Na]* 393.1287, found 393.1288.
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Ph [Rh(CO),Cl], (2.5 mol%), L7 (6.25 mol%) OO Ph

Si’ + PhCO),0 o, ; 0 o~
on ( )2 Cs,CO3 (30 mol%), dioxane, 70 °C SioH
[
o 9PLE

4b 6b

Compound 6b was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and benzoic anhydride (68 mg, 0.30 mmol) with
[Rh(CO).CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25 mol%) afforded
6b (100 mg, 90%, 91% ee). [a]3® — 45.31 (c 1.05, CH:Cl,). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCls) 6 7.88
(d,J=8.4Hz, 1H), 7.82 - 7.77 (m, 2H), 7.74 (d, J = 4.8 Hz, 1H), 7.73 — 7.69 (m, 2H), 7.66 — 7.60
(m, 3H), 7.52 (d, J = 8.4 Hz, 1H), 7.45 — 7.40 (m, 2H), 7.40 — 7.34 (m, 2H), 7.34 — 7.27 (m, 2H),
7.20 (t, J=7.8 Hz, 2H), 7.11 - 7.06 (m, 2H), 7.05 — 7.01 (m, 2H), 7.01 — 6.95 (m, 1H), 6.93 — 6.86
(m, 1H), 6.85 — 6.78 (m, 3H), 5.33 (bs, 1H). 3C NMR (100 MHz, CDClIs) & 200.8, 142.0, 137.4,
136.73, 136.66, 136.3, 136.0, 135.2, 134.5, 133.7, 133.6, 133.5, 133.4, 132.9, 132.5, 132.0, 130.5,
129.5, 128.5, 127.9, 127.84, 127.82, 127.7, 127.5, 127.0, 126.9, 126.8, 126.6, 126.5, 126.3, 125.7,
124.0. HRMS (ESI) calcd for C3gH2s0,SiNa [M+Na]*579.1756, found 579.1752.

OO Ph [Rh(CO),Cl], (2.5 mol%), L7 (6.25 mol%) OO Me

Si:Ph + (MeCO)0  Na,CO; (30 mol%), dioxane, 70 °C O/Si;IOH
oY 9Pk

4b 6¢c

Compound 6¢ was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and acetic anhydride (28 uL, 0.30 mmol) with
[Rh(CO).CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25 mol%) afforded
6c (97 mg, 98%, 92% ee). [a]4’ + 17.60 (c 0.98, CH,Cl,). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 15:85, flow: 1.0 mL/min, X = 254 nm. *H NMR (400 MHz, CDCl3) 6 7.92 —
7.88 (m, 2H), 7.86 (d, J = 8.4 Hz, 1H), 7.71 (d, J = 8.4 Hz, 1H), 7.68 (d, J = 8.4 Hz, 1H), 7.65 (d,
J=8.4Hz, 1H), 7.61 (t, J= 1.4 Hz, 1H), 7.61 — 7.59 (m, 1H), 7.49 — 7.44 (m, 1H), 7.42 — 7.37 (m,
1H), 7.36 — 7.33 (m, 2H), 7.33 — 7.30 (m, 1H), 7.25 — 7.19 (m, 1H), 7.09 — 7.06 (m, 2H), 7.06 —
7.01 (m, 2H), 6.99 — 6.93 (m, 1H), 6.92 — 6.89 (M, 2H), 6.89 — 6.85 (m, 1H), 3.43 (s, 1H), 1.99 (s,
3H). 3C NMR (100 MHz, CDCs) & 205.8, 143.2, 138.0, 136.5, 135.8, 134.9, 134.7, 134.4, 133.9,
133.8, 133.7, 132.9, 132.8, 132.2, 129.6, 128.9, 128.8, 128.1, 128.0, 127.7, 127.6, 127.2, 127.1,
127.0, 126.8, 126.6, 126.5, 126.2, 123.2, 30.4. HRMS (ESI) calcd for C3sH260.SiNa [M+Na]*
517.1600, found 517.1600.

e
oV

4b 6d
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P
S"Ph + (CH3CH,CO),0 Na,COj3 (30 mol%), dioxane, 70 °C




Compound 6d was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and propionic anhydride (28 uL, 0.30 mmol) with
[Rh(CO).CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25 mol%) afforded
6d (97 mg, 98%, 92% ee). [a]3’ + 19.33 (c 0.97, CH,Cl,). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 15:85, flow: 1.0 mL/min, & = 254 nm. *H NMR (400 MHz, CDCl3) 6 7.92 —
7.87 (m, 2H), 7.86 (d, J = 8.4 Hz, 1H), 7.73 — 7.68 (m, 2H), 7.68 — 7.64 (m, 2H), 7.59 (d, J = 8.8
Hz, 1H), 7.46 (t, J = 7.4 Hz, 1H), 7.42 — 7.37 (m, 2H), 7.37 — 7.34 (m, 1H), 7.31 (t, J = 7.6 Hz,
1H), 7.22 (t, J = 7.8 Hz, 1H), 7.08 (d, J = 8.8 Hz, 2H), 7.05 — 6.98 (m, 2H), 6.94 (t, J = 7.8 Hz,
1H), 6.87 (t, J = 7.8 Hz, 3H), 4.07 (s, 1H), 2.55 — 2.41 (m, 1H), 2.39 — 2.22 (m, 1H), 0.76 (t, J =
7.0 Hz, 3H). *C NMR (100 MHz, CDCls) & 209.7, 143.0, 138.4, 136.1, 135.8, 135.0, 134.9,
134.4, 133.9, 133.6, 133.5, 132.81, 132.78, 132.2, 129.6, 128.73, 128.71, 128.2, 127.8, 127.7,
1275, 127.1, 126.9, 126.7, 126.5, 126.3, 126.2, 122.7, 36.1, 7.9. HRMS (ESI) calcd for
CasH2802SiNa [M+Na]* 531.1756, found 531.1757.

OO o o [Rh(CO),Cl], (2.5 mol%), L1 (10.5 mol%)

.Ph
Si. + o f [¢}
Ph nPr)kO pr Na,CO3 (30 mol%), dioxane, 70 °C

4b 6e

Compound 6e was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and butyric anhydride (49 uL, 0.30 mmol) with
[Rh(CO)2CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L1 (18.9 mg, 0.021 mmol, 10.5 mol%) afforded
6e (61 mg, 59%, 85% ee). [a]4’ + 14.26 (c 1.00, CH,Cl,). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 10:90, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCls) & 7.88
(d,J=7.6 Hz, 1H), 7.85(d, J = 7.2 Hz, 2H), 7.72 — 7.68 (m, 2H), 7.68 — 7.64 (m, 2H), 7.54 (d, J =
8.4 Hz, 1H), 7.45 (t, J = 7.6 Hz, 1H), 7.42 — 7.36 (m, 2H), 7.36 — 7.33 (m, 1H), 7.29 (t, J = 7.6 Hz,
1H), 7.22 (t, J = 7.6 Hz, 1H), 7.07 (d, J = 8.8 Hz, 1H), 7.02 (d, J = 7.6 Hz, 2H), 6.98 (d, J = 7.6 Hz,
1H), 6.92 (t, J = 7.6 Hz, 1H), 6.84 (d, J = 8.0 Hz, 2H), 6.83 — 6.71 (m, 1H), 4.27 (s, 1H), 2.41 (dt,
J=17.6, 7.0 Hz, 1H), 2.26 (dt, J = 17.6, 7.0 Hz, 1H), 1.36 — 1.20 (m, 2H), 0.44 (t, J = 7.4 Hz, 3H).
13C NMR (100 MHz, CDCls) 6 210.0, 142.8, 138.9, 136.2, 135.5, 135.40, 135.0, 134.4, 133.9,
133.6, 133.4, 132.8, 132.7, 132.2, 129.6, 128.72, 128.68, 128.1, 127.8, 127.7, 127.5, 127.1, 126.84,
126.82, 126.7, 126.5, 126.33, 126.27, 1225, 44.8, 16.9, 13.1. HRMS (ESI) calcd for
CasH3002SiNa [M+Na]*545.1913, found 545.1906.

‘ Ph o o [Rh(CO),Cl], (2.5 mol%), L7 (6.25 mol%) OO n-Pentyl

Sii_ o+ Na,CO3(30 mol%), dioxane, 70 °C o~
o9 P 07 gty OO % oL
PhPh

4b 6f

Compound 6f was prepared following the Typical Procedure F
The reaction of 4b (87 mg, 0.20 mmol) and hexanoic anhydride (69 pL, 0.30 mmol) with
[Rh(CO).CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25 mol%) afforded
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6f (49 mg, 45%, 86% ee). [a]d’ + 8.33 (c 0.93, CH,Cl,). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 10:90, flow: 1.0 mL/min, X = 254 nm. *H NMR (400 MHz, CDCl3) 6 7.88 (d,
J=7.6 Hz, 1H), 7.85 (d, J = 7.2 Hz, 1H), 7.71 — 7.67 (m, 2H), 7.67 — 7.63 (m, 2H), 7.53 (d, J = 8.8 Hz,
1H), 7.45 (t, J = 7.2 Hz, 1H), 7.43 — 7.37 (m, 2H), 7.35 (d, J = 6.8 Hz, 2H), 7.29 (t, J = 7.6 Hz, 1H),
7.21 (t, J = 7.6 Hz, 1H), 7.07 (d, J = 8.4 Hz, 1H), 7.02 (d, J = 7.2 Hz, 2H), 6.97 (d, J = 7.6 Hz, 1H),
6.92 (t, J = 8.0 Hz, 1H), 6.84 (d, J = 8.0 Hz, 2H), 6.83 — 6.80 (m, 1H), 4.27 (s, 1H), 2.48 — 2.34 (m, 1H),
2.34-2.22 (m, 1H), 1.28 — 1.14 (m, 2H), 1.00 — 0.88 (m, 2H), 0.81 — 0.70 (m, 2H), 0.68 (t, J = 7.2 Hz,
3H). ¥C NMR (100 MHz, CDCls) & 210.2, 142.8, 139.0, 136.2, 135.5, 135.0, 134.4, 133.9, 133.6,
133.4, 132.8, 132.7, 132.2, 129.6, 128.73, 128.68, 128.1, 127.8, 127.7, 127.5, 127.1, 126.9, 126.8,
126.7, 126.5, 126.4, 126.3, 122.5, 42.9, 34.8, 23.1, 22.1, 13.8. HRMS (ESI) calcd for C3sH340,SiNa
[M+Na]* 573.2226, found 573.2219.

e
i

4b 6g

Ph [Rh(CO),Cl], (2.5 mol%), L7 (6.25 mol%)

Siiph + (MeOCH,C0),0 Na,CO; (30 mol%), dioxane, 70 °C

Compound 6g was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and 2-methoxyacetic anhydride (49 mg, 0.30 mmol)
with [Rh(CO).Cl]. (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25 mol%)
afforded 6g (97 mg, 93%, 88% ee). [a]Z’ + 16.34 (c 0.98, CH,Cl,). HPLC conditions: Chiralcel
AD-H, isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCls)
8 7.89 (d, J = 8.4 Hz, 2H), 7.88 (d, J = 8.4 Hz, 1H), 7.73 (d, J = 8.0 Hz, 1H), 7.68 (d, J = 8.0 Hz,
1H), 7.66 — 7.61 (m, 2H), 7.60 (d, J = 8.4 Hz, 1H), 7.49 — 7.43 (m, 1H), 7.43 — 7.38 (m, 1H), 7.38
—7.34 (m, 2H), 7.34 — 7.30 (m, 1H), 7.25 — 7.20 (m, 1H), 7.09 — 7.05 (m, 2H), 7.05 — 7.00 (m,
2H), 6.97 — 6.91 (m, 1H), 6.91 — 6.88 (m, 2H), 6.88 — 6.84 (m, 1H), 4.01 (d, J = 17.6 Hz, 1H),
3.78 (d, J = 17.6 Hz, 1H), 3.72 (bs, 1H), 2.95 (s, 3H). 3C NMR (126 MHz, DMSO-ds) & 198.2,
143.2, 137.2, 136.3, 135.4, 133.7, 133.6, 133.5, 133.3, 133.2, 132.8, 132.34, 132.33, 131.4, 128.6,
128.2, 127.7, 127.4, 127.2, 127.0, 126.7, 126.6, 126.3, 126.2, 125.9, 125.8, 125.6, 125.5, 123.4,
75.4,57.5. HRMS (ESI) calcd for CssH2503SiNa [M+Na]* 547.1705, found 547.1699.

i oh o o [Rh(CO),Cl], (2.5 mol%), L7 (6.25 mol%)
Si‘Ph + v)ko% Na,COj3 (30 mol%), dioxane, 70 °C
4b

6h

Compound 6h was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and cyclopropanecarboxylic anhydride (46 mg, 0.30
mmol) with [Rh(CO)2Cl]. (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25
mol%) afforded 6h (84 mg, 81%, 85% ee). [a]3’ + 40.51 (c 0.98, CH.Cl;). HPLC conditions:
Chiralcel AD-H, isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (500 MHz,
CDCls) 6 7.88 (d, J = 8.5 Hz, 1H), 7.84 (d, J = 8.5 Hz, 2H), 7.72 — 7.68 (m, 2H), 7.68 — 7.64 (m,
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2H), 7.63 (d, J = 8.5 Hz, 1H), 7.45 (t, J = 7.3 Hz, 1H), 7.40 — 7.38 (m, 1H), 7.38 — 7.33 (m, 2H),
7.29 (t, J = 7.5 Hz, 1H), 7.24 — 7.20 (m, 1H), 7.16 (d, J = 8.5 Hz, 1H), 7.02 — 6.97 (m, 2H), 6.94 (t,
J =75 Hz, 2H), 6.89 (d, J = 8.5 Hz, 1H), 6.79 (t, J = 7.5 Hz, 2H), 4.38 (s, 1H), 1.96 — 1.79 (m,
1H), 1.15 — 1.03 (m, 1H), 0.76 — 0.60 (m, 1H), 0.48 — 0.32 (m, 1H), 0.21 — 0.12 (m, 1H). 13C
NMR (126 MHz, CDCls) § 210.5, 143.2, 139.9, 136.3, 135.6, 135.5, 135.0, 134.3, 133.8, 133.5,
133.4, 133.1, 132.6, 132.4, 129.5, 128.8, 128.6, 128.0, 127.8, 127.7, 127.6, 127.1, 126.8, 126.6,
126.50, 126.46, 126.2, 122.7, 22.4, 13.5, 12.5. HRMS (ESI) calcd for CasHos02SiNa [M+Na]*
543.1756, found 543.1759.

i Ph o O [Rh(CO),Cll, (2.5 mol%), L7 (6.25 mol%)
Si:Ph ¥

\AOJ\/ Na,CO; (30 mol%), dioxane, 70 °C

4b 6i

Compound 6i was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and acrylic anhydride (36 pL, 0.30 mmol) with
[Rh(CO).CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25 mol%) afforded
6i (83 mg, 82%, 93% ee). [a]%’ + 12.12 (c 0.96, CH:Cl,). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 15:85, flow: 1.0 mL/min, X = 254 nm. *H NMR (500 MHz, CDCls) 6 7.89 —
7.85 (m, 1H), 7.84 (d, J = 4.5 Hz, 2H), 7.73 — 7.71 (m, 1H), 7.71 — 7.69 (m, 2H), 7.66 (d, J = 8.0
Hz, 1H), 7.56 (d, J = 8.5 Hz, 1H), 7.45 — 7.39 (m, 2H), 7.39 — 7.37 (m, 1H), 7.37 — 7.34 (m, 1H),
7.34—-7.29 (m, 1H), 7.21 - 7.14 (m, 1H), 7.08 — 7.03 (m, 2H), 7.03 — 6.97 (m, 2H), 6.95 — 6.88 (m
1H), 6.87 — 6.85 (m, 1H), 6.85 — 6.84 (m, 1H), 6.84 — 6.82 (m, 1H), 6.27 (dd, J = 17.5, 10.5 Hz,
1H), 5.99 (dd, J = 17.5, 1.0 Hz, 1H), 5.68 (dd, J = 10.5, 1.0 Hz, 1H), 4.52 (s, 1H). 3C NMR (126
MHz, CDCls) & 199.5, 142.3, 137.1, 136.7, 136.4, 135.72, 135.69, 135.0, 134.4, 133.9, 133.6,
132.8, 132.72, 132.69, 132.1, 129.5, 128.7, 128.3, 128.1, 127.8, 127.7, 127.6, 127.1, 127.0, 126.9,
126.6, 126.50, 126.45, 126.1, 123.5. HRMS (ESI) calcd for CssH2602SiNa [M+Na]* 529.1600,
found 529.1597.

i O [Rh(CO),Cl], (2.5 mol%), L1 (10.5 mol%)

/\)k )K/\ Na,COj3 (30 mol%), dioxane, 70 °C

4b 6j

Compound 6j was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and (E)-but-2-enoic anhydride (45 uL, 0.30 mmol) with
[Rh(CO)2CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L1 (18.9 mg, 0.021 mmol, 10.5 mol%) afforded
6j (104 mg, 99%, 85% ee). [a]3® — 0.41 (c 1.00, CH,Cl;). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCl3) § 7.89 —
7.85 (m, 1H), 7.85 — 7.80 (m, 2H), 7.76 — 7.72 (m, 2H), 7.70 (d, J = 8.4 Hz, 1H), 7.63 (d, J = 8.0 Hz,
1H), 7.50 (d, J = 8.4 Hz, 1H), 7.45 — 7.41 (m, 1H), 7.41 — 7.38 (m, 2H), 7.38 — 7.34 (m, 1H), 7.29 (d, J
= 7.6 Hz, 1H), 7.16 (t, J = 7.6 Hz, 1H), 7.07 — 7.03 (m, 1H), 7.03 — 6.99 (m, 2H), 6.99 — 6.93 (m, 1H),
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6.91 — 6.84 (m, 1H), 6.84 — 6.81 (m, 2H), 6.81 — 6.77 (m, 1H), 6.63 — 6.51 (m, 1H), 5.99 (d, J = 15.6
Hz, 1H), 5.18 (s, 1H), 1.56 (d, J = 6.8 Hz, 3H). 3C NMR (100 MHz, CDCl3) & 200.3, 149.8, 142.3,
1375, 136.6, 136.3, 135.9, 135.1, 134.4, 133.9, 133.6, 133.3, 132.68, 132.65, 132.3, 131.8, 129.5,
1285, 128.2, 128.1, 127.7, 127.6, 127.5, 127.0, 126.8, 126.7, 126.64, 126.62, 126.43, 126.38, 125.8,
123.3, 18.3. HRMS (ESI) calcd for CasH2s0,SiNa [M+Na]* 543.1756, found 543.1754.

‘ Ph o O [Rh(CO),Cl]; (2.5 mol%), L7 (6.25 mol%)
SLPh + Yko)ﬁy Na,CO3 (30 mol%), dioxane, 70 °C
4b

Compound 6k was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and methacrylic anhydride (45 uL, 0.30 mmol) with
[Rh(CO).CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25 mol%) afforded
6k (69 mg, 66%, 92% ee). [a]3’ + 10.04 (c 1.00, CH,Cly). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 20:80, flow: 1.0 mL/min, » = 230 nm. *H NMR (400 MHz, CDCls3) 6 7.88 —
7.84 (m, 1H), 7.84 — 7.80 (m, 2H), 7.80 — 7.75 (m, 2H), 7.71 (d, J = 8.4 Hz, 1H), 7.64 (d, J = 8.4
Hz, 1H), 7.47 (d, J = 8.4 Hz, 1H), 7.44 — 7.41 (m, 2H), 7.41 — 7.35 (m, 2H), 7.32 — 7.27 (m, 1H),
7.14 (t, J = 7.8 Hz, 1H), 7.05 — 7.00 (m, 2H), 7.00 — 6.95 (m, 2H), 6.88 — 6.84 (m, 1H), 6.84 —
6.79 (m, 2H), 6.76 (d, J = 8.8 Hz, 1H), 5.70 (s, 1H), 5.61 (s, 1H), 5.37 (s, 1H), 1.59 (s, 3H). 13C
NMR (100 MHz, CDClIs) 6 203.3, 143.9, 142.1, 137.1, 136.8, 136.4, 136.1, 135.1, 134.4, 133.8, 133.6,
133.2, 132.65, 132.55, 132.1, 132.0, 129.5, 128.5, 128.0, 127.74, 127.70, 127.6, 127.4, 127.0, 126.9,
126.8, 126.6, 126.4, 126.3, 125.8, 123.7, 16.8. HRMS (ESI) calcd for CssH2802SiNa [M+Na]*
543.1756, found 543.1758.

_Ph o9 [Rh(CO),Cll, (2.5 mol%), L7 (6.25 mol%)
S'~ph +ﬁo)ﬁ Cs,CO3 (30 mol%), dioxane, 70 °C
OO Me Me

4b 6l

Compound 61 was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and 4-methylbenzoic anhydride (76 mg, 0.30 mmol)
with [Rh(CO).Cl]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25 mol%)
afforded 61 (63 mg, 55%, 88% ee). [a]3® — 88.03 (c 1.04, CH:Cl,). HPLC conditions: Chiralcel
AD-H, isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCls)
57.86(d,J=8.4Hz, 1H), 7.82-7.79 (m, 1H), 7.79 - 7.76 (m, 1H), 7.74 (d, J = 8.4 Hz, 1H), 7.71
(d, J =8.0 Hz, 2H), 7.62 (d, J = 8.0 Hz, 1H), 7.57 — 7.52 (m, 2H), 7.50 (d, J = 8.4 Hz, 1H), 7.45 —
7.40 (m, 2H), 7.40 — 7.35 (m, 1H), 7.31 — 7.26 (m, 2H), 7.10 — 7.05 (m, 2H), 7.05 — 7.02 (m, 2H),
7.02 -6.99 (m, 2H), 6.99 — 6.93 (m, 1H), 6.89 — 6.84 (m, 1H), 6.83 — 6.78 (M, 2H), 6.78 — 6.75 (m,
1H), 5.59 (s, 1H), 2.28 (s, 3H).13C NMR (100 MHz, CDCls) 6 200.3, 144.6, 142.0, 137.3, 136.82,
136.77, 136.0, 135.2, 134.5, 133.8, 133.7, 133.5, 133.4, 133.0, 132.5, 132.0, 130.8, 129.5, 128.7,
128.5, 127.84, 127.81, 127.7, 127.5, 126.9, 126.8, 126.6, 126.4, 126.3, 125.7, 124.1, 21.7. HRMS

16



(ESI) calcd for C4oH3002SiNa [M+Na]* 593.1914, found 593.1913.

Ph 6 o [Rh(CO),Cl], (2.5 mol%), L7 (6.25 mol%)
Si‘Ph + yob Cs,CO3 (30 mol%), dioxane, 70 °C
SUI : (]

4b 6m

Compound 6m was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and 4-fluorobenzoic anhydride (79 mg, 0.30 mmol)
with [Rh(CO)2Cl]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25 mol%)
afforded 6m (76 mg, 67%, 92% ee). [a]Z’ — 67.08 (c 1.01, CH.Cl,). HPLC conditions: Chiralcel
AD-H, isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCls) &
7.88 (d, J = 8.4 Hz, 1H), 7.78 — 7.76 (m, 1H), 7.76 — 7.74 (m, 2H), 7.74 - 7.70 (m, 2H), 7.66 — 7.64 (m,
1H), 7.64 — 7.59 (m, 2H), 7.50 (d, J = 8.4 Hz, 1H), 7.44 — 7.38 (m, 2H), 7.38 — 7.35 (m, 1H), 7.34 —
7.31 (m, 1H), 7.31 — 7.27 (m, 1H), 7.11 — 7.05 (m, 2H), 7.05 — 7.01 (m, 2H), 7.00 — 6.95 (m, 1H), 6.94
—6.88 (M, 1H), 6.88 — 6.85 (m, 1H), 6.85 — 6.83 (M, 2H), 6.83 — 6.79 (m, 2H), 5.15 (s, 1H). 33C NMR
(100 MHz, CDCls3) 6 199.3, 165.8 (d, 1Jc.r = 254.7 Hz), 141.9, 137.5, 136.6, 136.4, 135.9, 135.1,
134.4, 133.7, 133.6, 133.5, 133.2, 133.1, 132.9, 132.7 (d, “Jc-r = 2.8 Hz), 132.5, 132.0, 129.5,
128.6, 128.0 (d, 3Jc.r = 4.7 Hz), 127.8, 127.7, 127.6, 127.1, 127.0, 126.8, 126.6, 126.5, 126.4,
125.8, 123.8, 115.1 (d, ZJc-r = 21.8 Hz). F NMR (471 MHz, CDCl3) 6 -103.9. HRMS (ESI)
calcd for Cs9H27FO,SiNa [M+Na]* 597.1662, found 597.1672.

Ph 6 0 [Rh(CO),Cll, (2.5 mol%), L7 (8.25 mol%)
SLPh + ﬁo)ﬁ Cs,CO3 (30 mol%), dioxane, 70 °C
G DI C. )

4b 6n

Compound 6n was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and 4-chlorobenzoic anhydride (89 mg, 0.30 mmol)
with [Rh(CO).Cl]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25 mol%)
afforded 6n (114 mg, 96%, 88% ee). [a]Z’ — 98.06 (¢ 1.00, CH,Cl). HPLC conditions: Chiralcel
AD-H, isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 274 nm. *H NMR (400 MHz, CDCl5)
§7.89 (d, J = 8.4 Hz, 1H), 7.78 — 7.75 (m, 2H), 7.75 — 7.74 (m, 2H), 7.74 — 7.71 (m, 1H), 7.62 (d,
J = 8.4 Hz, 1H), 7.54 (d, J = 8.4 Hz, 2H), 7.50 (d, J = 8.4 Hz, 1H), 7.45 — 7.38 (m, 2H), 7.38 —
7.36 (m, 1H), 7.36 — 7.29 (m, 2H), 7.14 (d, J = 8.4 Hz, 2H), 7.12 — 7.06 (m, 2H), 7.04 (d, J = 7.6
Hz, 2H), 6.99 (t, J = 7.4 Hz, 1H), 6.93 (t, J = 7.6 Hz, 1H), 6.90 — 6.86 (m, 1H), 6.83 (t, J = 7.4 Hz,
2H), 4.97 (s, 1H). 3C NMR (100 MHz, CDCls) & 199.5, 141.7, 139.8, 137.7, 136.5, 136.3, 135.9,
135.1, 134.7, 134.5, 133.7, 133.6, 133.5, 132.9, 132.5, 132.0, 131.7, 129.6, 128.6, 128.2, 128.00,
127.97, 127.8, 127.7, 127.6, 127.1, 126.8, 126.6, 126.5, 126.4, 125.9, 123.8. HRMS (ESI) calcd
for Cs9H27ClO,SiNa [M+Na]* 613.1367, found 613.1360.
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. Ph 6 0 [Rh(CO),Cl], (2.5 mol%), L7 (6.25 mol%)
Si‘Ph + yoh Cs,CO3 (30 mol%), dioxane, 70 °C
10w
4b

Compound 60 was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and 4-(trifluoromethyl)benzoic anhydride (109 mg, 0.30
mmol) with [Rh(CO).CI]> (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25
mol%) afforded 60 (109 mg, 87%, 87% ee). [a]d’ — 61.55 (¢ 1.05, CH,Cl,). HPLC conditions:
Chiralcel AD-H, isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (500 MHz,
CDCls) 6 7.90 (d, J = 8.0 Hz, 1H), 7.77 (d, J = 8.0 Hz, 1H), 7.75 — 7.72 (m, 2H), 7.72 — 7.68 (m,
2H), 7.61 (d, J = 8.5 Hz, 1H), 7.58 (d, J = 8.0 Hz, 2H), 7.54 (d, J = 8.5 Hz, 1H), 7.43 — 7.38 (m,
2H), 7.38 — 7.36 (m, 2H), 7.35 — 7.33 (m, 2H), 7.33 — 7.30 (m, 1H), 7.14 — 7.10 (m, 1H), 7.10 —
7.06 (m, 1H), 7.06 — 7.03 (m, 2H), 7.03 — 6.98 (m, 2H), 6.98 — 6.95 (m, 1H), 6.85 (t, J = 7.5 Hz,
2H), 4.33 (s, 1H). 1*C NMR (126 MHz, CDCls) § 200.0, 142.0, 139.4, 138.3, 136.3, 136.2, 135.7,
135.0, 134.5, 133.84 (g, J = 32.6 Hz) 133.75, 133.6, 132.8, 132.6, 132.0, 130.0, 129.7, 128.8,
128.2, 128.0, 127.9, 127.7, 127.3, 127.2, 126.9, 126.8, 126.6, 126.5, 126.0, 124.7 (q, J = 3.7 Hz),
124.0, 121.2 (g, J = 273.3 Hz). *F NMR (471 MHz, CDCls) § -63.2. HRMS (ESI) calcd for
CaoH27F30,SiNa [M+Na]* 647.1630, found 647.1639.

‘ oh o o [Rh(CO),Cll, (2.5 mol%), L7 (6.25 mol%)
Si:Ph + @)ko)KQ/Me Cs,CO3 (30 mol%), dioxane, 70 °C
4b

Me

6p

Compound 6p was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and 3-methylbenzoic anhydride (76 mg, 0.30 mmol)
with [Rh(CO).Cl]. (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25 mol%)
afforded 6p (58 mg, 52%, 89% ee). [a]3° — 74.96 (c 1.10, CH,Cl,). HPLC conditions: Chiralcel
AD-H, isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (500 MHz, CDCls)
87.90(d,J=8.5Hz 1H), 7.84 - 7.82 (m, 1H), 7.82 — 7.80 (m, 1H), 7.75 (d, J = 8.0 Hz, 2H), 7.71
(d, J = 8.0 Hz, 1H), 7.64 (d, J = 8.0 Hz, 1H), 7.53 (d, J = 8.5 Hz, 1H), 7.46 — 7.43 (m, 2H), 7.43 —
7.42 (m, 2H), 7.42 — 7.39 (m, 1H), 7.34 — 7.30 (m, 1H), 7.30 — 7.27 (m, 1H), 7.17 (d, J = 7.5 Hz,
1H), 7.14 - 7.11 (m, 1H), 7.11 - 7.09 (m, 1H), 7.09 — 7.07 (m, 1H), 7.07 — 7.04 (m, 2H), 6.99 (t, J
= 7.5 Hz, 1H), 6.93 — 6.87 (m, 1H), 6.86 — 6.83 (m, 2H), 6.83 — 6.81 (M, 1H), 5.47 (bs, 1H), 2.21
(s, 3H). C NMR (126 MHz, CDCls) 6 201.2, 142.0, 137.6, 137.2, 137.0, 136.8, 136.3, 136.0,
135.1, 134.5, 134.2, 133.7, 133.6, 133.4, 132.8, 132.5, 132.0, 131.0, 129.5, 128.5, 127.84, 127.83,
127.78,127.7, 127.5, 127.0, 126.80, 126.77, 126.7, 126.4, 126.3, 125.5, 124.0, 21.1. HRMS (ESI)
calcd for CaoH3z002SiNa [M+Na]* 593.1913, found 593.1918.
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i O o 0 [Rh(CO),Cll, (2.5 mol%), L7 (6.25 mol%)

.Ph
SI‘Ph + 0O Cs,CO3 (30 mol%), dioxane, 70 °C
SOA F
4b

Br Br
s4 6q

Compound 6q was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and S4 (126 mg, 0.30 mmol) with [Rh(CO).Cl]> (2.0
mg, 0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25 mol%) afforded 6q (75 mg, 58%, 95%
ee). [a]2’ — 100.42 (c 0.94, CH,Cl,). HPLC conditions: Chiralcel AD-H, isopropanol/hexane =
20:80, flow: 1.0 mL/min, A = 254 nm *H NMR (500 MHz, CDCl3) § 7.92 (d, J = 8.5 Hz, 1H), 7.77 (d,
J=85Hz, 1H), 7.76 — 7.73 (m, 2H), 7.73 - 7.72 (s, 2H), 7.72 — 7.70 (m, 1H), 7.61 (d, J = 8.0 Hz, 1H),
7.53 — 7.47 (m, 2H), 7.44 — 7.38 (m, 2H), 7.38 — 7.34 (m, 2H), 7.34 — 7.30 (m, 1H), 7.15 (t, J = 7.8 Hz,
1H), 7.07 — 7.04 (m, 1H), 7.04 — 7.01 (m, 2H), 6.99 (d, J = 7.5 Hz, 1H), 6.96 (t, J = 7.8 Hz, 1H), 6.91
(d, J = 8.5 Hz, 1H), 6.88 — 6.84 (m, 2H), 6.84 -6.80 (m, 1H), 4.64 (s, 1H). 3C NMR (126 MHz,
CDCl3) 6 198.4, 161.8 (d, YJcr = 255.1 Hz), 141.8, 137.8, 136.4, 136.1, 135.91, 135.90, 135.8,
135.0, 134.5, 133.99, 133.96, 133.6 (d, Jc-r = 3.3 Hz), 132.8, 132.5, 132.0, 131.2, 131.1, 129.6,
128.7, 128.3, 128.0, 127.8, 127.7(d, “Jc-r = 3.0 Hz), 127.21, 127.19, 126.9, 126.8, 126.6, 126.5,
126.0, 123.5, 115.9 (d, 2Jc¢ = 23.2 Hz), 109.0 (d, 2Jc-F = 21.9 Hz). °F NMR (471 MHz, CDCl3) §
- 98.8. HRMS (ESI) calcd for CagH26BrFO,SiNa [M+Na]* 675.0767, found 675.0760.

‘ o 0 [Rh(CO),Cl], (2.5 mol%), L7 (6.25 mol%)

.Ph
Sipn + o Cs,CO05 (30%), dioxane, 70 °C
0 - F
F
4b

E
S5 6r

Compound 6r was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and S5 (90 mg, 0.30 mmol) with [Rh(CO).Cl]; (2.0 mg,
0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25 mol%) afforded 6r (102 mg, 86%, 94%
ee). [a]?® — 61.38 (c 0.99, CH,Cl;). HPLC conditions: Chiralcel AD-H, isopropanol/hexane =
20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (500 MHz, CDCl5) 6 7.90 (d, J = 8.0 Hz, 1H),
7.78 — 7.75 (m, 1H), 7.75 — 7.73 (m, 2H), 7.73 — 7.68 (m, 2H), 7.61 (d, J = 8.5 Hz, 1H), 7.50 (d, J
= 8.5 Hz, 1H), 7.43 — 7.39 (m, 2H), 7.39 — 7.36 (m, 2H), 7.36 — 7.33 (m, 2H), 7.33 — 7.30 (m, 1H),
7.14 -7.09 (m, 1H), 7.07 — 7.04 (m, 2H), 7.04 — 7.02 (m, 1H), 7.02 — 6.98 (m, 1H), 6.98 — 6.93 (m,
1H), 6.93 — 6.88 (m, 2H), 6.84 (t, J = 7.5 Hz, 2H), 4.67 (s, 1H). **C NMR (126 MHz, CDCls) &
198.3, 153.6 (dd, Jcr = 258.8, 13.1 Hz), 149.7 (dd, Jcr = 251.6, 10.3 Hz), 141.8, 137.8, 136.3,
136.0, 135.8, 135.1, 134.5, 133.7, 133.63, 133.60, 133.4, 132.8, 132.5, 132.0, 129.6, 128.7, 128.2,
128.0, 127.8, 127.7, 127.6, 127.5 (dd, Jc-r = 7.3, 3.3 Hz), 127.22, 127.16, 126.9, 126.8, 126.53,
126.49, 125.9, 123.6, 119.2 (dd, Jcr = 16.8 Hz), 116.8 (d, 2Jc-r = 17.9 Hz). *F NMR (471 MHz,
CDCl) & - 128.8 (d), - 136.2 (d). HRMS (ESI) calcd for CagH26F20,SiNa [M+Na]* 615.1568,
found 615.1575.
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MeO
CO P
b MeO O [Rh(CO),Cll, (2.5 mol%), L7 (6.25 mol%)
Si’ + 0

Cs,CO3 (30 mol%), dioxane, 70 °C

“Ph MeO
OO OMe

4b MeO OMe 6s

Compound 6s was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and 3,4,5-trimethoxybenzoic anhydride (122 mg, 0.30
mmol) with [Rh(CO).CI]> (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25
mol%) afforded 6s (69 mg, 53%, 87% ee). [a]Z’ — 114.06 (c 1.10, CH.Cl,). HPLC conditions:
Chiralcel AD-H, isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 230 nm. *H NMR (400 MHz,
CDCl3) 6 7.90 (d, J = 8.0 Hz, 1H), 7.81 — 7.77 (m, 2H), 7.77 — 7.75 (m, 2H), 7.75 — 7.73 (m, 1H),
7.64 (d, J=8.4 Hz, 1H), 7.54 (d, J = 8.4 Hz, 1H), 7.45 - 7.39 (m, 2H), 7.49 — 7.35 (m, 1H), 7.39 —
7.29 (m, 2H), 7.12 — 7.07 (m, 2H), 7.07 — 7.02 (m, 2H), 7.02 — 6.97 (m, 1H), 6.93 — 6.88 (m, 2H),
6.88 — 6. 85 (m, 2H), 6.85 — 6.80 (m, 2H), 5.30 (s, 1H), 3.82 (s, 3H), 3.72 (s, 6H). 13C NMR (100
MHz, CDCls) 6 199.7, 152.3, 142.7, 142.0, 137.4, 136.7, 136.6, 135.9, 135.1, 134.5, 133.8, 133.6,
133.4, 132.8, 132.6, 132.0, 131.6, 129.5, 128.6, 128.0, 127.8, 127.73, 127.67, 127.6, 127.0, 126.9,
126.8, 126.5, 126.4, 125.7, 123.9, 108.1, 60.8, 56.0. HRMS (ESI) calcd for C2H3z50sSi [M+H]*
647.2254, found 647.2249.

@ 0

O oh o  [Rh(CO),CI); (2.5 mol%), L7 (6.25 mol%)
Si + e} Cs,CO3 (30 mol%), dioxane, 70 °C

4b Q 6t

Compound 6t was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and 2-naphthoic anhydride (98 mg, 0.30 mmol) with
[Rh(CO).CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25 mol%) afforded
6t (108 mg, 89%, 90% ee). [a]3’ — 260.01 (c 1.10, CH,Cly). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 20:80, flow: 1.0 mL/min, X = 254 nm. *H NMR (400 MHz, CDCls) § 8.11
(s, 1H), 7.93 (d, J = 8.4 Hz, 1H), 7.86 — 7.80 (m, 2H), 7.80 — 7.76 (m, 2H), 7.76 — 7.72 (m, 2H),
7.72 — 7.70 (m, 1H), 7.70 — 7.64 (m, 2H), 7.64 — 7.58 (m, 2H), 7.54 (t, J = 7.6 Hz, 1H), 7.49 —
7.44 (m, 1H), 7.44 — 7.41 (m, 2H), 7.41 — 7.37 (m, 1H), 7.35 (t, J = 7.6 Hz, 1H), 7.21 (d, J = 8.8
Hz, 1H), 7.16 (t, J = 7.6 Hz, 1H), 7.09 (d, J = 7.6 Hz, 2H), 7.01 (t, J = 8.2 Hz, 2H), 6.92 (t, J = 7.6
Hz, 1H), 6.89 — 6.87 (m, 1H), 6.87 — 6.80 (m, 2H), 5.47 (s, 1H). 3C NMR (100 MHz, CDCls) &
200.7, 142.0, 137.5, 136.9, 136.7, 136.0, 135.6, 135.1, 134.5, 133.8, 133.7, 133.62, 133.60, 133.5,
132.9, 132.5, 132.0, 131.7, 129.6, 129.5, 128.8, 128.6, 128.0, 127.9, 127.83, 127.78, 127.7, 127.61,
127.56, 127.0, 126.9, 126.8, 126.6, 126.53, 126.50, 126.3, 125.7, 124.9, 124.1. HRMS (ESI)
calcd for Ca3Hz002SiNa [M+Na]* 629.1913, found 629.1911.
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O 6 o
O Ph [Rh(CO),Cl], (2.5 mol%), L7 (6.25 mol%)
SLPh + o \\ Cs,CO; (30 mol%), dioxane, 70 °C
oo : 9
4b

S3 6u

Compound 6u was prepared following the Typical Procedure F

The reaction of 4b (87 mg, 0.20 mmol) and S3 (92 mg, 0.30 mmol) with [Rh(CO).Cl]; (2.0 mg,
0.005 mmol, 2.5 mol%), L7 (14.6 mg, 0.013 mmol, 6.25 mol%) afforded 6u (75 mg, 63%, 90%
ee). [a]?’ — 156.59 (c 0.98, CH,Cl,). HPLC conditions: Chiralcel AD-H, isopropanol/hexane =
20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (500 MHz, CDCl3) & 7.91 (d, J = 10.5 Hz, 2H),
7.82 (d, J = 4.5 Hz, 2H), 7.75 (d, J = 9.0 Hz, 1H), 7.74 — 7.70 (m, 1H), 7.70 — 7.65 (m, 2H), 7.65 —
7.61 (m, 1H), 7.57 (d, J = 9.0 Hz, 2H), 7.47 — 7.37 (m, 3H), 7.32 (t, J = 9.0 Hz, 2H), 7.22 (t, J =
7.0 Hz, 1H), 7.15 (d, J = 8.5 Hz, 1H), 7.10 — 7.06 (m, 2H), 7.03 (d, J = 8.0 Hz, 1H), 6.99 (t, J =
7.0 Hz, 1H), 6.90 (t, J = 7.5 Hz, 1H), 6.88 — 6.85 (m, 1H), 6.85 — 6.80 (m, 2H), 6.66 (s, 1H), 5.64
(s, 1H). 3C NMR (126 MHz, CDCls) & 200.4, 157.6, 146.3, 142.0, 137.2, 137.1, 136.8, 136.0,
135.2, 134.5, 133.7, 133.6, 133.4, 132.9, 132.4, 132.0, 131.7, 129.5, 128.5, 127.83, 127.79, 127.77,
127.7,127.5, 127.04, 126.95, 126.9, 126.8, 126.6, 126.5, 126.3, 125.6, 125.5, 124.0, 111.0, 107.1.
HRMS (ESI) calcd for Ca1H2503SiNa [M+Na]* 619.1705, found 619.1706.

OO [Rh(CO),Cl], (2.5 mol%), L1 (10.5 mol%)
.Me Na,CO3 (30 mol%), dioxane, 50 °C

SLM + (CH3CH,CO),0
4a 6v

e

Compound 6v was prepared following the Typical Procedure F

The reaction of 4a (62 mg, 0.20 mmol) and propionic anhydride (38 L, 0.30 mmol) with
[Rh(CO)2CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L1 (18.9 mg, 0.021 mmol, 10.5 mol%) afforded
6v (71 mg, 92%, 85% ee). [a]Z’ + 4.20 (c 0.98, CH.Cl,). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 8:92, flow: 1.0 mL/min, A = 230 nm. *H NMR (500 MHz, CDCls) & 8.04 (d,
J =85 Hz, 1H), 7.97 (d, J = 8.0 Hz, 1H), 7.94 (d, J = 8.0 Hz, 1H), 7.91 (d, J = 8.0 Hz, 1H), 7.85
(d, J=8.5Hz, 1H), 7.69 (d, J = 8.5 Hz, 1H), 7.54 — 7.49 (m, 1H), 7.49 — 7.43 (m, 1H), 7.30 - 7.26
(m, 1H), 7.26 — 7.21 (m, 1H), 7.17 — 7.10 (m, 2H), 3.22 (s, 1H), 2.48 (dqg, J = 18.5, 7.0 Hz, 1H),
2.55 — 2.40 (dg, J = 18.5, 7.0 Hz, 1H), 0.74 (t, J = 7.0 Hz, 3H), 0.22 (s, 3H), -0.53 (s, 3H). 13C
NMR (126 MHz, CDCls) 6 209.3, 141.3, 138.7, 138.1, 136.5, 133.9, 133.7, 133.5, 132.6, 130.4,
128.6, 128.1, 128.0, 127.9, 127.4, 127.3, 127.0, 126.5, 126.4, 126.2, 123.4, 36.0, 7.9, 0.7, 0.6.
HRMS (ESI) calcd for CasH2402SiNa [M+Na]* 407.1443, found 407.1455.
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OO [Rh(CO),Cll, (2.5 mol%), L1 (10.5 mol%)
Siﬁme + (CHsCH,CO),0 Na,CO5 (30 mol%), dioxane, 50 °C

e
4a 6w

Compound 6w was prepared following the Typical Procedure F

The reaction of 4a (62 mg, 0.20 mmol) and butyric anhydride (38 pL, 0.30 mmol) with
[Rh(CO)2CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L1 (18.9 mg, 0.021 mmol, 10.5 mol%) afforded
6w (43 mg, 53%, 90% ee). [a]3® + 0.29 (c 1.13, CH,Cly). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 4:96, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCl3) § 8.03 (d,
J=8.4Hz, 1H), 7.95 (t, J = 7.4 Hz, 2H), 7.90 (d, J = 8.0 Hz, 1H), 7.83 (d, J = 8.4 Hz, 1H), 7.63 (d,
J =8.4 Hz, 1H), 7.55 - 7.49 (m, 1H), 7.49 — 7.42 (m, 1H), 7.32 — 7.27 (m, 1H), 7.25 — 7.21 (m,
1H), 7.17 (d, J = 8.0 Hz, 1H), 7.12 (d, J = 8.4 Hz, 1H), 3.29 (s, 1H), 2.48 — 2.32 (m, 1H), 2.28 —
2.09 (m, 1H), 1.30 — 1.20 (m, 2H), 0.41 (t, J = 7.4 Hz, 3H), 0.24 (s, 3H), -0.56 (s, 3H). 1*C NMR
(100 MHz, CDCls) 6 209.3, 141.1, 139.2, 138.3, 136.2, 133.80, 133.76, 133.5, 132.6, 130.4, 128.6,
128.1, 128.0, 127.8, 127.4, 127.3, 127.0, 126.5, 126.34, 126.30, 123.2, 44.7, 16.9, 13.1, 0.68, 0.65.
HRMS (ESI) calcd for CosH2602SiNa [M+Na]* 421.1600, found 407.1606.

OO /@ [Rh(CO),Cl, (2.5 mol%), L7 (10.5 mol%) OO

Na,COj3 (30 mol%), dioxane, 70 °C

CO + (CHyCO),0 s.%Hl

49 6x

Compound 6x was prepared following the Typical Procedure F

The reaction of 4g (94 mg, 0.20 mmol) and acetic anhydride (28 pL, 0.30 mmol) with
[Rh(CO).CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (24.5 mg, 0.021 mmol, 10.5 mol%) afforded
6X (99 mg, 96%, 91% ee). [a]2® + 24.07 (c 0.97, CH,Cl,). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCls) & 7.90
(d, J=8.0, 1H), 7.89 (d, J = 8.4, 1H), 7.86 (d, J = 8.8 Hz, 1H), 7.72 (d, J = 8.0 Hz, 1H), 7.66 —
7.61 (m, 2H), 7.61 — 7.56 (m, 2H), 7.50 — 7.44 (m, 1H), 7.40 — 7.32 (m, 1H), 7.25 — 7.19 (m, 1H),
7.09 — 7.05 (m, 2H), 7.04 — 7.02 (m, 1H), 7.02 — 6.96 (m, 2H), 6.96 — 6.93 (m, 1H), 6.83 (d, J =
8.4 Hz, 1H), 6.56 — 6.47 (m, 2H), 4.12 (s, 1H), 2.06 (s, 3H). 3C NMR (100 MHz, CDCls) § 207.0,
164.1 (d, Ycr = 247.6 Hz), 163.4 (d, YJc-r = 247.6 Hz), 143.0, 138.3, 136.9 (d, 3Jc-r = 7.6 Hz),
135.9, 135.4 (d, 3Jc.r = 7.6 Hz), 134.6, 134.0, 133.7, 132.7, 131.9, 131.4 (d, *Jc.r = 3.8 Hz), 129.8
(d, Jcr = 3.6 Hz), 128.9, 128.2, 127.8, 127.6, 127.3, 127.1, 127.0, 126.7, 126.6, 126.1, 122.7,
115.0 (d, 2Jcr = 19.6 Hz), 114.1 (d, 2Jcr = 19.8 Hz), 30.6. ®F NMR (376 MHz, CDCls) 5 - 110.7,
- 111.8. HRMS (ESI) calcd for CasH24F20,SiNa [M+Na]* 553.1411, found 553.1414.
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OO /@ [Rh(CO),Cll, (2.5 mol%), L7 (10.5 mol%) OO

(o
+ (CH,CO),0 Na,COj3; (30 mol%), dioxane, 70 °C 5(}'

Me

Me

4c 6y

Compound 6y was prepared following the Typical Procedure F

The reaction of 4c (93 mg, 0.20 mmol) and acetic anhydride (28 pL, 0.30 mmol) with
[Rh(CO).CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (24.5 mg, 0.021 mmol, 10.5 mol%) afforded
6y (81 mg, 78%, 92% ee). [a]Z’ + 4.23 (c 1.07, CH,Cl,). HPLC conditions: Chiralcel 0AD-H,
isopropanol/hexane = 20:80, flow: 1.0 mL/min, & = 254 nm. *H NMR (400 MHz, CDCl3) 6 7.92 —
7.88 (m, 2H), 7.88 — 7.83 (m, 1H), 7.72 (d, J = 8.4 Hz, 2H), 7.67 (dd, J = 8.4 Hz, 1.4 Hz, 1H),
7.51 (d, J = 6.8 Hz, 2H), 7.49 — 7.43 (m, 1H), 7.38 — 7.32 (m, 1H), 7.25 — 7.19 (m, 1H), 7.16 (d, J
=7.6 Hz, 2H), 7.07 (d, J = 8.8 Hz, 1H), 7.00 — 6.95 (m, 1H), 6.95 — 6.92 (m, 2H), 6.92 — 6.87 (m,
1H), 6.69 (d, J = 7.2 Hz, 2H), 3.33 (s, 1H), 2.36 (s, 3H), 2.17 (s, 3H), 1.98 (s, 3H). $3C NMR (100
MHz, CDCls) 6 205.6, 143.1, 139.5, 138.5, 138.0 ,136.7, 135.3, 134.9, 133.8, 133.7, 132.93,
132.87, 132.29, 132.26, 131.0, 128.6, 128.5, 128.14, 128.10, 127.8, 127.5, 127.0, 126.9, 126.7,
126.5, 126.4, 126.2, 123.3, 30.4, 21.6, 21.4. HRMS (ESI) calcd for CssH3002SiNa [M+Na]*
545.1913, found 545.1921.

OO /©\ [Rh(CO),Cll, (2.5 mol%), L7 (10.5 mol%) OO Me

Na,COj3 (30 mol%), di 70°C o
+ (CHyC0),0 a,C0Oj3 (30 mol%), dioxane, OO SiOH
F F

4h 6z

Compound 6z was prepared following the Typical Procedure F

The reaction of 4h (94 mg, 0.20 mmol) and acetic anhydride (28 pL, 0.30 mmol) with
[Rh(CO).CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (24.5 mg, 0.021 mmol, 10.5 mol%) afforded
6z (100 mg, 94%, 94% ee). [a]%® + 20.87 (c 0.99, CH,Cl,). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCls) & 7.90
(dd, J = 8.6, 2.4 Hz, 2H), 7.86 (d, J = 8.8 Hz, 1H), 7.69 (d, J = 8.2 Hz, 1H), 7.62 (d, J = 5.6 Hz,
1H), 7.60 (d, J = 5.6 Hz, 1H), 7.51 — 7.46 (m, 1H), 7.46 — 7.41 (m, 1H), 7.39 — 7.35 (m, 1H), 7.35
—7.30 (m, 2H), 7.25 - 7.20 (m, 1H), 7.13 - 7.08 (m, 1H), 7.08 — 7.04 (m, 1H), 7.04 -6.98 (m, 1H),
6.84 (d, J = 8.4 Hz, 1H), 6.81 — 6.74 (m, 2H), 6.65 — 6.57 (m, 2H), 4.42 (s, 1H), 2.08 (s, 3H). 3°C
NMR (100 MHz, CDCls) & 207.4, 162.5 (d, YJc.r = 246.9 Hz), 161.6 (d, LJc.r = 246.1 Hz) 138.5 (d,
3Jc.r = 4.3 Hz), 138.4, 136.8 (d, 3Jcr = 4.3 Hz), 135.7, 134.1, 133.6, 132.7, 132.7, 131.9, 130.4 (d,
4k = 2.9 Hz), 129.74, 129.68, 129.02, 128.97 (d, “Jc-r = 2.9 Hz), 128.8, 128.7, 128.3, 127.7,
127.6, 127.5, 127.2, 127.0, 126.72, 126.68, 126.1, 122.6, 121.2 (d, 2Jc-r = 19 Hz), 119.6 (d, 2Jcr =
19.2 Hz), 116.8 (d, ZJcr = 20.8 Hz), 115.9 (d, ZJcr = 21 Hz), 30.7. 1°F NMR (376 MHz, CDCl) &
- 113.2, - 113.8. HRMS (ESI) calcd for CasH24F20,SiNa [M+Na]* 553.1411, found 553.1411.
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OO /@Me [Rh(CO),Cll, (2.5 mol%), L7 (10.5 mol%) OO M

Na,CO3 (30 mol%), dioxane, 70 °C

e

Si 0~
O @ + (CH3CO)0 OO SiioH
Me Me

Me

4f 6aa

Compound 6aa was prepared following the Typical Procedure F

The reaction of 4f (92 mg, 0.20 mmol) and acetic anhydride (28 pL, 0.30 mmol) with
[Rh(CO).CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (24.5 mg, 0.021 mmol, 10.5 mol%) afforded
6aa (101 mg, 96%, 92% ee). [a]Z’ + 20.99 (c 1.05, CH,Cl,). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCls) & 7.92 —
7.87 (m, 2H), 7.85 (d, J = 8.4 Hz, 1H), 7.70 (d, J = 8.4 Hz, 2H), 7.65 (d, J = 8.4 Hz, 1H), 7.49 — 7.44
(m, 1H), 7.44 — 7.39 (m, 2H), 7.34 — 7.29 (m, 1H), 7.24 — 7.20 (m, 2H), 7.20 — 7.15 (m, 1H), 7.05 (d, J
= 8.4 Hz, 1H), 7.00 — 6.94 (m, 1H), 6.92 — 6.86 (m, 2H), 6.83 — 6.78 (m, 2H), 6.78 — 6.75 (m, 1H), 3.53
(s, 1H), 2.32 (s, 3H), 2.03 (s, 3H), 1.99 (s, 3H). 3C NMR (100 MHz, CDCls) & 205.8, 143.2, 138.0,
137.0, 136.6, 136.1, 135.6, 135.4, 135.2, 134.2, 134.1, 133.9, 133.8, 132.9, 132.8, 132.3, 132.0, 130.9,
130.4, 129.7, 128.7, 128.2, 127.9, 127.6, 127.4, 127.10, 127.08, 126.9, 126.7, 126.43, 126.39, 126.2,
123.1, 30.5, 21.6, 21.4. HRMS (ESl) calcd for CzsH300,SiNa [M+Na]+ 545.1913, found 545.1913.

Me
(0] (6]
OO /©/ [Rh(CO),Cl], (2.5 mol%), L7 (10.5 mol%)
Si . Q)k())&@\ Cs,CO3 (30 mol%), dioxane, 70 °C
PRy, : O
Me

4c

Compound 6bb was prepared following the Typical Procedure F

The reaction of 4¢ (92 mg, 0.20 mmol) and 4-fluorobenzoic anhydride (79 mg, 0.30 mmol) with
[Rh(CO).CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (24.5 mg, 0.021 mmol, 10.5 mol%) afforded
6bb (78 mg, 65%, 91% ee). [a]Z’ — 65.65 (¢ 1.10, CH:Cl,). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (500 MHz, CDCls) & 7.89
(d, J=8.5Hz, 1H), 7.76 — 7.74 (m, 1H), 7.74 — 7.71 (m, 2H), 7.67 — 7.64 (m, 2H), 7.64 — 7.63 (m,
1H), 7.63 — 7.62 (m, 1H), 7.62 — 7.59 (m, 1H), 7.50 (d, J = 8.5 Hz, 1H), 7.37 — 7.33 (m, 1H), 7.33
—7.29 (m, 1H), 7.19 (d, J = 7.5 Hz, 2H), 7.11 - 7.02 (m, 2H), 6.96 — 6.92 (m, 1H), 6.92 — 6.90 (m,
2H), 6.88 — 6.85 (m, 1H), 6.85 — 6.80 (m, 2H), 6.62 (d, J = 7.5 Hz, 2H), 4.99 (s, 1H), 2.37 (s, 3H),
2.15 (s, 3H). ¥C NMR (126 MHz, CDCls) 6 199.0, 165.7 (d, YJcr = 254.6 Hz), 141.8, 139.4,
138.1, 137.7, 136.4 (d, 3Jcr = 10.8 Hz), 135.2, 133.7, 133.6, 133.5, 133.1, 133.01, 133.00, 132.97,
132.80, 132.77, 132.5, 132.1, 131.2, 128.5, 127.9 (d, {Jc.r = 3.5 Hz), 127.8, 127.7, 127.5, 127.0,
126.7, 126.6, 126.5, 126.3, 125.7, 123.9, 115.0 (d, 2Jc-r = 22.1 Hz), 21.5, 21.3. °F NMR (471
MHz, CDCl3) & -104.2. HRMS (ESI) calcd for CaiH31FO,SiNa [M+Na]* 625.1975, found
625.1960.
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Me O /© [Rh(CO)CI, (2.5 mol%), L7 (105 mol%) O Me

Si Na,COj3 (30 mol%), dioxane, 70 °C o~

Me O D T Me Oé VIOH

4ad 6cc

Compound 6cc was prepared following the Typical Procedure F

The reaction of 4d (73 mg, 0.20 mmol) and acetic anhydride (28 pL, 0.30 mmol) with
[Rh(CO).CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (24.5 mg, 0.021 mmol, 10.5 mol%) afforded
6cc (70 mg, 83%, 88% ee). [a]3’ + 14.03 (c 1.00, CH,Cl,). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCl3) 6 7.61 —
7.57 (m, 2H), 7.45 - 7.41 (m, 1H), 7.40 — 7.37 (m, 1H), 7.37 — 7.34 (m, 2H), 7.34 — 7.33 (m, 2H),
7.33-7.31 (m, 2H), 7.31 - 7.30 (m, 1H), 7.30 — 7.27 (m, 1H), 7.25 - 7.22 (m, 2H), 7.22 — 7.19 (m,
1H), 7.10 (d, J = 8.4 Hz, 1H), 3.21 (s, 1H), 2.09 (s, 3H), 1.92 (s, 3H), 1.51 (s, 3H). 3C NMR (100
MHz, CDCls) & 205.0, 145.0, 139.6, 138.8, 138.1, 136.2, 135.7, 135.4, 135.0, 134.7, 134.54, 134.49,
132.8, 131.7, 129.6, 129.3, 127.7, 127.6, 127.4, 126.7, 124.9, 29.7, 19.9, 19.6. HRMS (ESI) calcd for
CogH26FO,SiNa [M+Na]+ 445.1600, found 445.1602.

Me O /@ [Rh(CO),Cl], (2.5 mol%), L7 (10.5 mol%)

Si Cs,CO3 (30 mol%), dioxane, 70 °C

Vo I N + (PhCO),0

4d 6dd

Compound 6dd was prepared following the Typical Procedure F

The reaction of 4d (73 mg, 0.20 mmol) and benzoic anhydride (68 mg, 0.30 mmol) with
[Rh(CO).CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (24.5 mg, 0.021 mmol, 10.5 mol%) afforded
6dd (68 mg, 70%, 85% ee). [a]Z’ — 72.17 (c 1.00, CH:Cl,). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 20:80, flow: 1.0 mL/min, X = 254 nm. *H NMR (500 MHz, CDCl3) 6 7.81 —
7.77 (m, 2H), 7.75 (d, J = 7.5 Hz, 2H), 7.55 (t, J = 7.5 Hz, 1H), 7.42 — 7.39 (m, 2H), 7.39 — 7.38
(m, 2H), 7.38 — 7.37 (m, 2H), 7.37 — 7.35 (m, 1H), 7.35 — 7.33 (m, 1H), 7.32 — 7.28 (m, 1H), 7.28
—7.24 (m, 2H), 7.21 (t, J = 7.5 Hz, 2H), 7.10 (t, J = 7.5 Hz, 1H), 7.09 — 7.05 (m, 1H), 7.04 — 6.99
(m, 1H), 5.41 (s, 1H), 1.75 (s, 3H), 1.34 (s, 3H). 3C NMR (126 MHz, CDCl3) & 200.5, 143.7,
139.6, 138.4, 137.8, 137.1, 136.5, 136.4, 135.6, 135.24, 135.17, 134.5, 133.6, 132.2, 131.6, 130.8,
129.4, 129.1, 128.2, 127.6, 127.2, 126.7, 126.5, 125.7, 20.1, 19.5. HRMS (ESI) calcd for
Ca3H280,SiNa [M+Na]*507.1756, found 507.1763.

Ve [Rh(CO),Cll; (2.5 mol%), L7 (10.5 mol%)y,
/@)\ )k@ Cs,CO5 (30 mol%), dioxane, 70 °C

4d S5 6ee
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Compound 6ee was prepared following the Typical Procedure F

The reaction of 4d (73 mg, 0.20 mmol) and S5 (89 mg, 0.30 mmol) with [Rh(CO).Cl]; (2.0 mg,
0.005 mmol, 2.5 mol%), L7 (24.5 mg, 0.021 mmol, 10.5 mol%) afforded 6ee (69 mg, 66%, 88%
ee). [a]2® — 50.35 (c 0.90, CHxCl;). HPLC conditions: Chiralcel AD-H, isopropanol/hexane =
20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCl3) 6 7.62 (d, J = 6.4 Hz, 2H), 7.53 —
7.45 (m, 1H), 7.43 — 7.37 (m, 1H), 7.33 — 7.28 (m, 2H), 7.28 — 7.26 (m, 2H), 7.26 — 7.24 (m, 2H), 7.24
—7.19 (m, 2H), 7.18 — 7.16 (m, 1H), 7.16 — 7.10 (m, 2H), 7.10 — 7.05 (m, 2H), 7.05 — 7.02 (m, 1H),
7.01 (d, J = 7.6 Hz, 1H), 4.60 (s, 1H), 1.70 (s, 3H), 1.34 (s, 3H). 3C NMR (100 MHz, CDCls) §
197.4, 153.9 (dd, Jc.r = 256.9, 12.8 Hz), 150.0 (dd, Jc.r = 249.7, 12.9 Hz), 143.5, 139.9, 138.7,
136.9, 136.7, 135.9, 135.4, 135.3, 135.1, 134.6, 134.5, 133.69, 133.65, 133.6, 132.7, 131.6, 129.5,
129.2,128.0 (d, Jcr = 3.6 Hz), 127.9 (d, Jc.r = 3.1 Hz), 127.6, 127.3, 126.8, 126.7, 125.6, 119.5 (d,
Jo-r = 18.0 Hz), 117.1 (d, Jo.r = 17.6 Hz), 20.1, 19.5. °F NMR (376 MHz, CDCls) & - 128.5, - 135.8.
HRMS (ESI) calcd for CssHz6F20,SiNa [M+Na]* 543.1568, found 543.1579.

Me Me
Me O /© [Rh(CO),Cl, (2.5 mol%), L7 (10.5 mol%) Me O Me
. o . o, o%
e Si + (CHsCO),0 Na,COj3; (30 mol%), dioxane, 70 °C Me SivoH
Me @Q

Me

de 6ff

Compound 6E was prepared following the Typical Procedure F

The reaction of 4e (78 mg, 0.20 mmol) and acetic anhydride (28 pL, 0.30 mmol) with
[Rh(CO).CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L7 (24.5 mg, 0.021 mmol, 10.5 mol%) afforded
6ff (40 mg, 45%, 87% ee). [a]?’ + 35.74 (c 0.77, CH:Cl,). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 230 nm. *H NMR (400 MHz, CDCls) & 7.61
(d, J=7.2 Hz, 2H), 7.42 — 7.37 (m 1H), 7.36 — 7.34 (m, 1H), 7.34 — 7.31 (m, 2H), 7.31 - 7.27 (m,
2H), 7.27 - 7.26 (m, 1H), 7.22 (d, J = 8.0 Hz, 2H), 7.18 (d, J = 7.2 Hz, 1H), 7.14 (d, J = 7.6 Hz,
1H), 7.09 (d, J = 7.6 Hz, 1H), 3.42 (s, 1H), 2.30 (s, 3H), 2.06 (s, 3H), 2.04 (s, 3H), 1.82 (s, 3H),
1.27 (s, 3H). ®C NMR (100 MHz, CDCl3s) § 205.7, 145.5, 140.6, 139.0, 138.8, 138.1, 136.7,
136.4, 135.8, 135.0, 134.6, 134.4, 134.3, 132.4, 129.4, 129.1, 128.9, 128.3, 127.6, 127.2, 124.5,
29.9, 20.8, 20.7, 16.1, 16.0. HRMS (ESI) calcd for CsoH3002SiNa [M+Na]* 473.1913, found
473.1918.

OO Me [Rh(CO),Cl], (2.5 mol%), L1 (10.5 mol%)

e

Si\ + (PhCO),0 Cs,CO3 (30 mol%), dioxane, 50 °C
o

4a S6

Compound S6 was prepared following the Typical Procedure F

The reaction of 4a (62 mg, 0.20 mmol) and benzoic anhydride (68 mg, 0.30 mmol) with
[Rh(CO).CI]2 (2.0 mg, 0.005 mmol, 2.5 mol%), L1 (18.9 mg, 0.021 mmol, 10.5 mol%) afforded
S6 (43 mg, 54%, 75% ee). [a]3® + 64.22 (c 1.07, CH,Cly). HPLC conditions: Chiralcel AD-H,
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isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCls) & 8.05
(d, J = 8.4 Hz, 1H), 7.99 (d, J = 8.0 Hz, 1H), 7.83 (d, J = 8.0 Hz, 1H), 7.79 (d, J = 8.0 Hz, 1H),
7.72 (d, J = 8.4 Hz, 1H), 7.61 — 7.60 (m, 1H), 7.60 — 7.59 (m, 1H), 7.58 — 7.57 (m, 1H), 7.56 —
7.52 (m, 1H), 7.38 — 7.34 (m, 1H), 7.34 — 7.31 (m, 1H), 7.31 — 7.28 (m, 1H), 7.23 — 7.20 (m, 1H),
7.20—7.16 (m, 2H), 7.16 — 7.12 (m, 1H), 7.11 — 7.05 (m, 1H), 4.24 (s, 1H), 0.40 (s, 3H), -0.59 (s,
3H). $3C NMR (100 MHz, CDCls) § 200.1, 140.3, 138.7, 138.2, 136.9, 136.4, 133.8, 133.6, 133.2,
132.2, 130.3, 130.1, 128.1, 127.9, 127.8, 127.7, 127.4, 127.3, 127.0, 126.6, 126.1, 125.7, 124.7,
0.83, 0.75. HRMS (ESI) calcd for C29H2402SiNa [M+Na]* 455.1443, found 455.1440.

Control Experiments

OO [Rh(CO),Cl1»(2.5 mol%)
L7(10.5 mol%)
Me  Me O)kMe -
Na,CO3(30 mol%), dioxane
O 70°C, 24 h

structure of 6gg

Under nitrogen atmosphere, to a Schleck tube was added [Rh(CO).Cl]. (2.0 mg, 0.005 mmol,
2.5 mol%), L7 (24.5 mg, 0.021 mmol, 10.5 mol%) and dioxane (2 mL) at room temperature and
was stirred for 30 minutes. The solution was transfer via cannula carefully to another Schlenk tube
charged with 4i (75 mg, 0.200 mmol, 1.0 equiv), acetic anhydride (28 pL, 0.300 mmol, 1.5 equiv),
Na;COs3 (6.4 mg, 0.060 mmol, 30 mol%) and dioxane (2 mL). The tube was capped with a screw
cap and stirred at 70 °C for 24 h. After being cooled to room temperature, the mixture was filtered
through Celite and the filtrate was concentrated in vacuum and purified by flash column
chromatography (PE/EtOAc = 90:10) on silica gel to afford a mixture of 6gg and 6gg’ (85 mg,
99%). A small amount of 6gg and 6gg’ could be separated by preparative TLC, and the related
configuration was determined by single crystal X-ray diffraction analysis. The ee value was
determined by the mixture of 6gg and 6gg’.

699: [a]Z® + 7.17 (c 1.06, CH:Cl,). HPLC conditions: Chiralcel AD-H, isopropanol/hexane =
10:90, flow: 1.0 mL/min, A = 254 nm. *H NMR (500 MHz, CDCls) 6 8.00 (d, J = 8.0 Hz, 1H), 7.95
(d, J = 8.5 Hz, 1H), 7.93 — 7.87 (m, 2H), 7.74 (d, J = 8.0 Hz, 1H), 7.69 (d, J = 9.0 Hz, 1H), 7.48 — 7.43
(m, 1H), 7.36 — 7.30 (m, 1H), 7.23 — 7.18 (m, 1H), 7.04 — 7.00 (m, 1H), 7.00 — 6.97 (m, 1H), 6.97 —
6.94 (m, 1H), 6.92 — 6.88 (m, 2H), 6.88 — 6.86 (m, 1H), 6.86 — 6.84 (m, 1H), 6.84 — 6.80 (m, 1H), 3.33
(s, 1H), 1.92 (s, 3H), 0.40 (s, 3H). 3C NMR (126 MHz, CDCls) & 205.6, 142.4, 138.0, 136.74, 136.69,
136.2, 133.93, 133.89, 133.1, 132.82, 132.79, 130.9, 128.70, 128.69, 128.1, 127.9, 127.6, 127.5, 127.2,
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127.0, 126.7, 126.6, 126.5, 126.1, 123.4, 30.4, 0.5. HRMS (ESI) calcd for Cz9H240,SiNa [M+Na]*
455.1443, found 455.1440.

6gg’: [a]2® + 55.71 (c 0.42, CH,Cl,). HPLC conditions: Chiralcel AD-H, isopropanol/hexane =
10:90, flow: 1.0 mL/min, A = 254 nm. *H NMR (500 MHz, CDCls) § 8.03 (d, J = 8.5 Hz, 1H),
7.93 (d, J = 8.0 Hz, 1H), 7.88 (d, J = 8.5 Hz, 1H), 7.85 (d, J = 8.5 Hz, 1H), 7.77 (d, J = 8.5 Hz,
1H), 7.58 (d, J = 8.0 Hz, 1H), 7.54 — 7.49 (m, 1H), 7.48 — 7.45 (m, 1H), 7.45 — 7.41 (m, 2H), 7.37
—7.32 (m, 1H), 7.32 — 7.27 (m, 2H), 7.27 — 7.26 (m, 1H), 7.25 — 7.20 (m, 1H), 7.16 (d, J = 8.5 Hz,
1H), 7.11 (d, J = 8.5 Hz, 1H), 3.28 (s, 1H), 1.98 (s, 3H), -0.27 (s, 3H). 3C NMR (126 MHz,
CDCl3) 6 205.4, 142.3, 138.3, 137.7, 137.0, 136.5, 134.1, 133.8, 133.5, 132.7, 131.6, 129.4, 128.7,
128.2, 128.00, 127.98, 127.7, 127.6, 127.3, 127.0, 126.7, 126.5, 126.1, 123.7, 30.4, 0.7. HRMS
(ESI) calcd for CagH240,SiNa [M+Na]* 455.1443, found 455.1440.

OQ [Rh(CO),Cl]5(2.5 mol%)
0,
Ph i fe) L7(10.5 mol%)
p-FCeHy” 0~ “Ph

Ph* )
Cs,C03(30%), dioxane,
O 70°C,24 h

6m, 93% ee 6b, 91% ee

Under nitrogen atmosphere, a Schlenk tube was sequentially charged with Cs2,COs3 (3.0 equiv),
benzoic acid (18.0 mg, 0.150 mmol, 1.5 equiv), 4-fluorobenzoyl chloride (18 pL, 0.150 mmol, 1.5
equiv) and 1,4-dioxane (2.0 mL). After stirred at room temperature for 2 h, the mixture was
filtered by syringe and transferred to a Schlenk tubu charged with [Rh(CO).Cl]. (1.0 mg, 0.0025
mmol, 2.5 mol%), L7 (7.3 mg, 0.0625 mmol, 6.25 mol%) and Cs,COs (10 mg, 0.030 mmol, 30
mol%). The mixture was stirred at 70 °C for 24 hour. After being cooled to room temperature, the
mixture was filtered through Celite and the filtrate was concentrated in vacuum and purified by
flash column chromatography (PE/EtOAc = 90:10) on silica gel to afford a mixture of 6m and 6b
(46.6 mg, 83%). The ee value was determined by the mixture of 6m and 6b. HPLC conditions:
Chiralcel AD-H, isopropanol/hexane = 20:80, flow: 1.0 mL/min, A = 254 nm. The spectra data
was listed as followed.

OO [Rh(CO),Cl]5(2.5 mol%) OO
0,
- o o L7(10.5 mol%)
Cs,C03(30%), dioxane,
O 70°C, 24 h

6¢c, 93% ee 6b, 92% ee

Under nitrogen atmosphere, a Schlenk tube was sequentially charged with Cs,COs (3.0 equiv),
benzoic acid (18.0 mg, 0.150 mmol, 1.5 equiv), Acetyl chloride (11 pL, 0.150 mmol, 1.5 equiv)
and 1,4-dioxane (2.0 mL). After stirred at room temperature for 2 h, the mixture was filtered by
syringe and transferred to a Schlenk tubu charged with [Rh(CO).Cl]. (1.0 mg, 0.0025 mmol, 2.5
mol%), L7 (7.3 mg, 0.0625 mmol, 6.25 mol%) and Cs,CO3 (10 mg, 0.030 mmol, 30 mol%). The
mixture was stirred at 70 °C for 24 hour. After being cooled to room temperature, the mixture was
filtered through Celite and the filtrate was concentrated in vacuum and purified by flash column
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chromatography (PE/EtOAc = 90:10) on silica gel to afford 6¢ (6.0 mg, 11%, 92% ee) and 6b
(36.4 mg, 74%, 93% ee). 6¢c HPLC conditions: Chiralcel AD-H, isopropanol/hexane = 20:80, flow:
1.0 mL/min, A = 254 nm. 6b HPLC conditions: Chiralcel AD-H, isopropanol/hexane = 15:85, flow:
1.0 mL/min, A = 254 nm.

O O [Rh(CO),Cl]»(2.5 mol%)
Ph L7(10.5 mol%), Cs,CO3(30%)
Me “Ph )
Ac,0 (0.5 equiv)
O O dioxane, 70 °C, 24 h

4a (1.0 equiv) 4b (1.0 equiv) 6a, 90% ee 6c, 88% ee

Under nitrogen atmosphere, to a Schleck tube was added [Rh(CO).Cl]2 (1.0 mg, 0.0025 mmol,
2.5 mol%), L7 (12.2 mg, 0.0105 mmol, 10.5 mol%) and dioxane (2 mL) at room temperature and
was stirred for 30 minutes. The solution was transfer via cannula carefully to another Schlenk tube
charged with 4a (31 mg, 0.100 mmol, 1.0 equiv), 4b (44 mg, 0.100 mmol, 1.0 equiv), acetic
anhydride (5 pL, 0.050 mmol, 0.5 equiv), Na;COs (3.2 mg, 0.030 mmol, 30 mol%). The tube was
capped with a screw cap and stirred at 70 °C for 24 h. After being cooled to room temperature, the
mixture was filtered through Celite and the filtrate was concentrated in vacuum and purified by
flash column chromatography (PE/EtOAc = 90:10) on silica gel to afford 6a (9.4 mg, 51%, 90%
ee) and 6¢ (8.4 mg, 34%, 88% ee). 6a HPLC conditions: Chiralcel AD-H, isopropanol/hexane =
10:90, flow: 1.0 mL/min, & = 254 nm. 6¢ HPLC conditions: Chiralcel AD-H, isopropanol/hexane
= 20:80, flow: 1.0 mL/min, A = 254 nm.

Procedure for the synthesis of Hydroxysilanol 7

OO Ph THF

4 0°Ctordt.
OSi.,,OH +  PhMgCI or
|

6b 7

To the mixture of 6b (28 mg, 0.05 mmol) in THF (2.0 mL) was added PhMgCl (75 pL, 0.15
mmol, 2.0 M in THF) at room temperature. Then the mixture was stirred over night before being
quenched with saturated NH4Cl (ag.). The mixture was extracted with ethyl acetate (5 mL*3), and
the combined organic layer was washed with brine, dried over Na,SO4, filtered, concentrated and
purified by flash column chromatography (PE/EtOAc/DCM = 80:10:10) on silica gel to afford 7
(30 mg, 94%, 91% ee). [a]2’ + 110.45 (c 0.92, CH,Cl,). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 10:90, flow: 1.0 mL/min, A = 254 nm. *H NMR (500 MHz, CDCls) & 7.85
(d,J=8.5Hz, 1H), 7.76 — 7.73 (m, 2H), 7.73 - 7.70 (m, 2H), 7.70 — 7.68 (m, 1H), 7.66 (d, J = 8.0
Hz, 1H), 7.42 (d, J = 7.0 Hz, 1H), 7.38 (t, J = 7.3 Hz, 2H), 7.34 — 7.31 (m, 2H), 7.31 — 7.30 (m,
2H), 7.30 — 7.28 (m, 1H), 7.24 — 7.19 (m, 2H), 7.19 — 7.16 (m, 1H), 7.12 — 7.09 (m, 2H), 7.09 —
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7.07 (m, 1H), 7.00 — 6.96 (m, 1H), 6.96 — 6.93 (m, 2H), 6.93 — 6.90 (M, 2H), 6.85 (d, J = 7.5 Hz,
2H), 6.69 (t, J = 7.8 Hz, 1H), 6.58 (d, J = 8.5 Hz, 1H), 6.52 (t, J = 7.5 Hz, 1H), 6.25 (d, J = 8.5 Hz,
1H), 3.24 (s, 1H), 3.21 (s, 1H). 3C NMR (125 MHz, CDCls) § 147.2, 144.1, 143.9, 142.0, 136.1,
136.0, 135.3, 134.8, 134.2, 133.8, 133.73, 133.65, 132.0, 131.9, 131.6, 129.9, 129.0, 128.7, 128.3,
128.2, 128.1, 127.9, 127.6, 127.4, 127.30, 127.25, 127.2, 127.1, 126.99, 126.95, 126.9, 126.6,
126.4, 126.1, 125.9, 125.4, 84.7. HRMS (ESI) calcd for CusHas0,Si [M+H]* 635.2406, found
635.2407.

Procedure for the synthesis of Bromides 9

SO wne L,

o~ 0°Cto70°C 7

?i;'OH + PPhzMeBr Sli;'OH
PhPh PhPh

6b 8

To the Flask tube charged with methyltriphenylphosphonium bromide (1.79 g, 5.00 mmol) in
THF (8 mL) was added nBuLi (2.10 mL, 5.00 mmol, 2.4 M in hexanes) dropwise at 0 °C. Then
the mixture was allowed to warm to room temperature and stirred for 1 hour. A mixture of 6b
(0.278 g, 0.50 mmol) in THF (2 mL) was added slowly at room temperature and the mixture was
stirred at 70 °C for 12 hours. After being cooled to room temperature, the reaction was quenched
with water (5 mL) and extracted with ethyl acetate (5 mL*3), and the combined organic layer was
washed with brine, dried over Na,SO., filtered, concentrated and purified by flash column
chromatography (PE/EtOAc = 90:10) on silica gel to afford 8 (0.259 g, 93%, 91% ee). [a]3° +
9.89 (¢ 0.93, CH2Cly). HPLC conditions: Chiralcel AD-H, isopropanol/hexane = 10:90, flow: 1.0
mL/min, & = 254 nm. *H NMR (500 MHz, CDCls) § 7.96 (d, J = 8.5 Hz, 1H), 7.86 (d, J = 8.0 Hz,
1H), 7.70 (d, J = 8.5 Hz, 1H), 7.65 (d, J = 8.5 Hz, 1H), 7.62 (d, J = 8.5 Hz, 1H), 7.58 — 7.56 (m,
1H), 7.56 — 7.52 (m, 2H), 7.40 (t, J = 7.3 Hz, 1H), 7.37 — 7.33 (m, 2H), 7.33 — 7.31 (m, 1H), 7.30
—7.26 (m, 1H), 7.20 (t, J = 7.5 Hz, 1H), 7.11 — 7.08 (m, 2H), 7.08 — 7.04 (m, 2H), 7.02 — 6.99 (m,
2H), 6.99 — 6.96 (m, 1H), 6.92 (t, J = 7.5 Hz, 1H), 6.83 — 6.77 (m, 2H), 6.77 — 6.76 (m, 2H), 6.76
—6.73 (m, 1H), 5.19 (d, J = 9.0 Hz, 2H). 3C NMR (125 MHz, CDCls) & 149.8, 144.1, 140.9,
139.3, 136.4, 135.9, 135.5, 135.1, 134.2, 133.4, 133.3, 132.8, 132.59, 132.57, 131.4, 129.8, 129.2,
128.4, 128.2, 127.6, 127.38, 127.35, 127.24, 127.23, 126.8, 126.5, 126.4, 126.3, 126.2, 126.1,
125.4, 118.5. HRMS (ESI) calcd for C4oH300SiNa [M+Na]* 577.1964, found 577.19609.

CO NBS, Na,COs O -
Ph toluene:HFIP (1:1), 0 °C O Br

4 + NBS

o %, : e
§|‘ OH 74%, dr > 20:1 S\I Ph
PhPh Ph

30



To the mixture of 8 (54 mg, 0.10 mmol) and NaxCOs (42 mg, 0.40 mmol) in toluene (5.0 mL)
and hexafluoroisopropanol (5.0 mL) was added NBS (19 mg, 0.105 mmol) in one portion at 0 °C.
Then the mixture was stirred at the same temperature until the complete consumption of 8. Then
mixture was allowed to warm to room temperature and filter through Celite, concentrated and
purified by flash column chromatography (PE/DCM = 90:10) on silica gel to afford 9 (47 mg,
74%, 90% ee). [a]?® + 86.77 (c 1.13, CH:Cl;). HPLC conditions: Chiralcel AD-H,
isopropanol/hexane = 6:94, flow: 1.0 mL/min, A = 273 nm. *H NMR (500 MHz, CDCl3) § 7.98 (d,
J=9.0 Hz, 1H), 7.82 (d, J = 7.0 Hz, 2H), 7.65 (d, J = 9.0 Hz, 1H), 7.58 (d, J = 8.0 Hz, 2H), 7.57 —
7.53 (m, 1H), 7.53 — 7.49 (m, 2H), 7.49 — 7.45 (m, 1H), 7.33 (d, J = 8.0 Hz, 1H), 7.30 — 7.28 (m,
1H), 7.28 — 7.24 (m, 2H), 7.08 — 7.05 (m, 2H), 7.05 — 6.99 (m, 2H), 6.99 — 6.95 (m, 1H), 6.89 —
6.85 (m, 1H), 6.85 — 6.81 (m, 1H), 6.81 — 6.76 (m, 2H), 6.62 (t, J = 7.5 Hz, 2H), 6.58 — 6.43 (m,
1H), 6.39 (t, J = 7.0 Hz, 1H), 4.27 (d, J = 10.5 Hz, 1H), 4.19 (d, J = 10.5 Hz, 1H). *C NMR (125
MHz, CDCl3) & 144.6, 143.3, 140.2, 137.6, 135.5, 134.0, 133.9, 133.7, 133.54, 133.46, 132.8,
132.6, 131.4, 130.2, 129.6, 128.2, 128.1, 127.8, 127.6, 127.5, 127.3, 127.1, 126.2, 126.1, 126.0,
125.8, 125.7, 125.0, 124.9, 123.9, 80.5, 44.4. HRMS (ESI) calcd for CsH290SiBrNa [M+Na]*
655.1069, found 655.1058.

Procedure for the application of silanol on cross-coupling reaction

CF3CO,H OO

HFIP/CH,Cl,, rt N\ Ph
%8

90%, 92% ee OO r

6b, 91% ee 10

nBu4NBr3

To the solution of 6b (56 mg, 0.10 mmol, 91% ee) in CFCOOH (0.2 mL),
hexafluoroisopropanol (4 mL) and DCM (2.0 mL) was added nBusNBrs (72 mg, 0.15 mmol, 1.50
equiv) at room temperature. Then the mixture was stirred at the same temperature until the
complete consumption of 6b. Then mixture was diluted with ethyl acetate (5.0 mL), extracted with
ethyl acetate (5.0 mL*3), the combined organic layer was washed with brine, dried over Na;SOa,
concentrated and purified by flash column chromatography (PE/EA = 95:5) on silica gel to afford
10 (39 mg, 90%, 92% ee). [a]2’ + 28.2 (c 0.98, CH,Cl;). HPLC conditions: Chiralcel OD-H,
isopropanol/hexane = 5:95, flow: 1.0 mL/min, X = 254 nm. *H NMR (400 MHz, CDCls) & 8.19 (d,
J =8.4 Hz, 1H), 8.06 (d, J = 8.4 Hz, 1H), 8.00 (d, J = 8.4 Hz, 1H), 7.70 — 7.64 (m, 2H), 7.60 —
7.53 (m, 1H), 7.53 — 7.50 (m, 1H), 7.50 — 7.46 (m, 2H), 7.38 — 7.34 (m, 1H), 7.34 — 7.32 (m, 2H),
7.32 - 7.28 (m, 2H), 7.18 — 7.15 (m, 1H), 7.15 — 7.08 (m, 2H). *C NMR (100 MHz, CDCls) §
198.4, 137.8, 137.5, 136.2, 135.4, 134.1, 133.9, 132.6, 132.5, 131.5, 129.3, 129.1, 129.0, 128.2,
128.1, 127.8, 127.4, 127.28, 127.26, 127.21, 127.16, 127.1, 126.8, 124.9, 123.2. HRMS (ESI)
calcd for Co7H1sOBr [M+H]* 437.0541, found 437.0543.
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Pda(dba)s (2.0 mol%) OO
Ph B(OH)2  sPhos (8 mol%), K,CO3 (4.0 equiv) \,Ph
o

o Toluene/Ethanol/H,0 4:1:1 O
Br * OMe
OO OMe 94%, 92% ee
10, 92% ee 11

The mixture of 10 (22 mg, 0.050 mmol, 1.0 equiv, 92% ee), 3-methoxyphenylboronic acid (12
mg, 0.075 mmol, 1.5 equiv), Pdz(dba); (0.9 mg, 0.001 mmol, 2.0 mol%), SPhos (1.6 mg, 0.004
mmol, 8.0 mol%) and K.COs3 (28 mg, 0.200 mmol, 4.0 equiv) in toluene (0.8 mL), ethanol (0.2
mL) and H>O (0.2 mL) was stirred at 90 °C for 3 hours. After being cooled to room temperature,
the reaction was diluted with ethyl acetate (5 mL) and extracted with ethyl acetate (5 mL*3), and
the combined organic layer was washed with brine, dried over Na SOy, filtered, concentrated and
purified by flash column chromatography (PE/EtOAc = 90:10) on silica gel to afford 11 (22 mg,
94%, 92% ee). [a]3® + 50.0 (c 0.87, CH.Cl)). HPLC conditions: Chiralcel OD-H,
isopropanol/hexane = 5:95, flow: 1.0 mL/min, A = 254 nm. *H NMR (400 MHz, CDCl3) § 8.07 (d,
J=8.4 Hz, 1H), 8.02 (d, J = 8.0 Hz, 1H), 7.82 (d, J = 8.4 Hz, 1H), 7.73 (d, J = 8.4 Hz, 1H), 7.61 —
7.54 (m, 1H), 7.50 (d, J = 8.4 Hz, 1H), 7.45 — 7.42 (m, 2H), 7.42 — 7.40 (m, 2H), 7.40 — 7.35 (m,
2H), 7.35 — 7.30 (m, 2H), 7.29 — 7.27 (m, 1H), 7.25 — 7.20 (m, 1H), 7.13 — 7.05 (m, 2H), 7.04 —
7.00 (m, 1H), 7.00 — 6.94 (m, 2H), 3.87 (s, 3H). *C NMR (100 MHz, CDCls) & 199.2, 159.4,
143.3, 142.0, 140.2, 138.0, 137.8, 137.4, 134.78, 134.75, 134.1, 133.1, 132.7, 132.0, 131.2, 130.5,
129.1, 129.03, 128.96, 128.5, 128.4, 128.1, 127.6, 127.5, 127.2, 126.9, 126.2, 125.8, 125.7, 125.4,
125.2, 122.5, 115.6, 112.9, 55.3. HRMS (ESI) calcd for Cs4H,sO [M+H]* 465.1855, found
465.1847.

Procedure for the synthesis of Rhodium-Ligand Complex

A
A o
070/ DCM, rt cl
[RhcoxCl, + X P-N_ N-S proo 0, "7er( :Rh’f_(,) * EtOAc
o 0 \—/ 0. thenPE/EA  OC CI
Ar N iPr
Ar
Ar = 4-PhCgH, L7 Rh-1

A mixture of [Rh(CO).Cl]> (5.8 mg, 0.015 mmol, 1.0 equiv) and L7 (35.0 mg, 0.03 mmol, 2.0
equiv) in DCM (2 mL) was stirred at room temperature for 30 mins. Then the solvent was
removed under vacuum and crystallized in mixture solvent (PE:EtOAc = 10:1) under an
atmosphere of nitrogen at — 20 °C to afford orange crystal Rh-1 (30 mg, 80%). *H NMR (400
MHz, CDCls) & 7.72 — 7.67 (m, 4H), 7.67 — 7.63 (m, 4H), 7.63 — 7.60 (m, 2H), 7.58 — 7.55 (m,
2H), 7.55 — 7.52 (m, 2H), 7.52 — 7.50 (m, 2H), 7.50 — 7.47 (m, 4H), 7.47 — 7.44 (m, 2H), 7.43 —
7.38 (M, 4H), 7.38 — 7.34 (m, 4H), 7.34 — 7.32 (m, 4H), 7.32 — 7.29 (m, 2H), 7.05 (s, 2H), 5.76 (d,
J =8.0 Hz, 1H), 5.66 — 5.51 (m, 1H), 5.36 (d, J = 8.0 Hz, 1H), 4.08 — 3.94 (m, 2H), 3.65 — 3.50 (m,
1H), 3.35-3.26 (m, 1H), 3.13 - 3.02 (m, 1H), 2.92 — 2.78 (m, 3H), 1.99 — 1.83 (m, 1H), 1.21 (d, J
= 6.8 Hz, 6H), 1.16 (d, J = 6.8 Hz, 3H), 1.12 (d, J = 6.4 Hz, 6H), 1.00 (d, J = 6.8 Hz, 6H), 0.59 (s,
3H), 0.52 (s, 3H). 3C NMR (126 MHz, CDCls) & 153.2, 152.0, 142.3, 142.2, 141.21, 141.17,
140.5, 140.4, 140.2, 139.9, 129.7, 129.1, 128.9, 128.83, 128.78, 128.72, 128.68, 128.4, 127.9,
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127.8, 127.7, 127.4, 127.3, 127.2, 127.1, 127.01, 126.96, 125.6, 123.8, 115.1, 90.7 (d, J = 18.9
Hz), 86.8, 78.6, 78.3, 50.8, 50.6, 48.4, 45.3, 40.4, 34.1, 29.3, 26.7, 26.5, 25.0, 24.6, 23.5, 17.2. 3P
NMR (162 MHz, CDCl3) § 115.9, 114.2.

Structure of Rh-1‘EtOAc

Crystal data and structure refinement for Rh-1.

Identification code 11-15

Empirical formula Cis6H162C12N4O16P2RN2S>
Formula weight 2751.67
Temperature/K 99.99(10)

Crystal system monoclinic

Space group P2,

alA 14.9883(2)

b/A 34.9555(5)

c/lA 15.2977(2)

a/° 90

/e 100.2050(10)

v/° 90

Volume/A3 7888.03(19)

z 2

Pealcg/cm?® 1.159

wmm-? 2.902

F(000) 2880.0

Crystal size/mm3 0.12 x0.11 x<0.1
Radiation CuKo (A=1.54184)
20 range for data collection/® 5.056 to 147.232
Index ranges -18 < h < 16,-37 < k < 42,-18 < | < 17
Reflections collected 31702

Independent reflections 22516 [Rint = 0.0496, Rsigma = 0.0696]
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Data/restraints/parameters ~ 22516/8/1671
Goodness-of-fit on F? 1.029

Final R indexes [[>=2c (I)] Ri1=0.0481, wR, = 0.1213
Final R indexes [all data] R1=0.0517, wR, = 0.1245
Largest diff. peak/hole / e A2 0.90/-0.97

Flack/Hooft parameter -0.009(5)/0.008(5)

Supplementary Table 1. Optimization of Reaction Conditions for Bromocyclization

Ph
OO base (4.0 eq.) O RSN
Ph solvent, temp. Br

<z + NBS ,O
Sel Si~pn
PhPh Ph
8 1.5 eq. 9

Entry base solvent temp. (°C) yield/% d.r.
1 NaHCO3; THF 0 95 2.4:1
2 NaHCO3 DMF 0 95 2.6:1
3 NaHCO3; Mesitylene 0 99 2.5:1
4 NaHCO3; o-Xylene 0 58 1.8:1
5 NaHCO3; CH3OH 0 80 1:1.2
6 NaHCO;3 CHCl; 0 41 1.6:1
7 NaHCO3; toluene 0 35 2.8:1
8 NaHCO;3 toluene -78 <10 5.3:1
9 Na,CO3 toluene -78 <10 6.0:1
10 Na,CO3 toluene:HFIP 2:1 0 91 16.6:1
112 Na,CO3 toluene:HFIP 1:1 0 74 >20:1

21.05 eq. NBS was used;

DFT Calculations:

Computational Methods: B2PLYPD3/def2-TZVP // B3LYP-D3BJ/6-311G(d,p)
Energies are given in kcal/mol

All of the DFT calculations were performed with Gaussian 16 software packages®. The
optimization calculations were employed at B3LYP level of theory® at 298.15 K with the D3
version of Grimme’s dispersion (with Becke-Johnson damping)’. The 6-311G(d,p) basis sets? were
employed for the C, H, Si atoms. Vibrational frequency analysis were calculated at the same level
of theory to verify whether each optimized structure is an energy minimum and to evaluate its
zero-point vibrational energy. All of the product structures were fully optimized without any
symmetric restrictions. For each transition state, the intrinsic reaction coordinate (IRC) analysis
was conducted to ensure that it connects the right reactant and product.® To obtain more accurate
energies, single-point energy calculations were performed on all optimized structures applying the
def2-TZ VP basis set'? at the B2PLYPD3 level of theory.!* A standard state of 298.15 K and 1 atm

was used. All discussed energies are Gibbs free energies in gas phase (AGyg).
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Supplementary Table 2. Thermal correction of Gibbs free energy (TCG, hartree) and
single-point energies (E, hartree) in 298.15 K and 1 atm for all species involved in this study.

Compounds TCG E Compounds TCG E
4c 0.194088 -830.318409 4c” 0.072747 -231.817104
H. -0.001444 -1.159449 4a’ 0.297727 -1138.239765
4c-HH 0.211558 -831.490834 4a’-H 0.179531 -754.224730
(R)-4a 0.281270 -1137.034077 4a” 0.115796 -385.185538
4a-HH 0.298668 -1138.226462 (S)-4a 0.281286 -1137.034072
4¢c’ 0.210317 -831.501312 TS-rs 0.280614 -1137.000971
4c’-H 0.136044 -600.855605

According to the Eyring equation:

Sot

4a (0.0)

:TS -rs (20.4)

kyT

-AG

k:TeRT

The reaction rate for the racemization of 4a:
k=74E-3s?
For this rotation process is a first-order reaction, Equation relates half-life to rate constant for first

order reactions:

in2

t1/2 ——~94S
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Supplementary Figure 25. 3C NMR spectroscopy of S3
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Supplementary Figure 67.33C NMR spectroscopy of 6g
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Supplementary Figure 104. *H NMR spectroscopy of 6x
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Copies of HPLC traces

Data File F:\DATA\JFENG\DATA\BXF-2-34-rac(AD-H,10%,1.0).D
Sample Name: BXF-2-34-rac(AD-H,10%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 09/09/2018 21:20:27

Inj Volume : No inj
Acg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed ¢ 09/09/2019 21:09:32 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed : 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\BXF-2-34-rac(AD-H,10%,1.0).D)
mAU S
60—
~
o
50— N
1 -0
40~
] 6a: racemic
30
20
10+
O_A__%/\_,J\/J\ {\,\; L . 1 .
T T LR | T T T T T
2 4 6 8 10 12 14 16 m
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution $ 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rin] [MAU*s] [mAU] %
san sk [ e fEe= = [ e e e |
H 9.904 BB 0.2761 1127.30164 63.20520 50.3058
2. 15.207 BB 0.3646 1113.59607 46.97394 49.6942
Totals : 2240.89771 110.17914
LC1260 30/11/2019 09:43:56 Page 1 of 2

Supplementary Figure 145. HPLC data of 6a
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Data File F:\DATA\JFENG\DATA\BXF-2-31-repeat-2(AD,10%,1.0).D
Sample Name: BXF-2-31-repeat-2(AD,10%,1.0)

Acg. Operator
Sample Operator
Acg. Instrument :
Injection Date

LC1260
16/09/2019 21:12:50

Location : 1

Inj Volume : No inj
Acg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed 16/09/2019 21311418 by
(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=254,4 Ref=off (F\DATAWFENG\DATA\BXF-2-31-repeat-2(AD,10%,1.0).D)
mAU 7] S
200
175
150
125
] 6a
100
75
50
] ~
4 =
25 2
0] ./\\_ -
i T T T ' 5 T T T T T T T T T T T T T T T T T T T T .5 T T
2 4 6 8 10 12 14 16 18 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
aansifetas o s e [ =r [ e e |
1 10.047 BB 0.2489 254.15904 15.53496 4.7712
2 15.401 BB 0.3628 5072.73682 216.96078 95.2288
Totals 5326.89586 232.49575
LC1260 30/11/2019 09:49:05 Page 1lwoef 2

Supplementary Figure 146. HPLC data of 6a
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Data File F:\DATA\JFENG\DATA\LN-1-3(AD,20%,1.0).D

Sample Name:

ILN-1-3(AD, 20%,1.0)

Acg. Operator

Sample Operator
Acq.
Injection Date

Instrument :

Acg. Method :
Last changed

Analysis Method :
Last changed
Additional Info :

LC1260
11/09/2019 09:56:26

F: \METHOD\JFeng.M
11/09/2019 09:48:46 by
(modified after loading)

F: \METHOD\ ZK.M

14/07/2019 15:34:15 by

Peak (s) manually integrated

Location

Inj Volume :

Manually

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\LN-1-3(AD,20%,1.0).D)
mAU &
250 ] OO u-"
Ph
200 |S'\’ '‘OH
Ph Ph
1507] 6b : racemic
| 2
] =
100
50—
0 U L
SR T S T R A | S R R T T
2 4 6 8 10 12 14 16 18 mir|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe St [ e =r [ s |
1 8.520 VB R 0.2198 3598.10596 250.34334 50.4370
2 17.119 BB 0.5306 3535.75171 103.48499 49.5630
Totals 7133.85767 353.82833
LC1260 30/11/2019 10:48:02 Page 1lwoef 2

Supplementary Figure 147. HPLC data of 6b
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Data File F:\DATA\JFENG\DATA\BXF-2-30-(2)-0911(AD,20%,1.0).D
Sample Name: BXF-2-30-(2)-0911(AD,20%,1.0)

Acg. Operator
Location : 1
Injection Date : 11/09/2019 10:19:20

Acg. Method : JFeng.M
Analysis Method : F:\METHOD\ZK.M
Last changed : 14/07/2019 15:34:15 by

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\BXF-2-30-(2)-0911(AD,20%,1.0).D)
mAU | > o
&
175+ 4,,@
] Ph @
150 Si.
1 I \/OH
] Ph Ph
125
1 6b
100
75
50 &
] ol
g 7
o i'e]
25 o
0 ;
—— T T —— T
5 10 15 20 25 30 35
Area Percent Report
Sorted By g Signal
Multiplier 3 1.0000
Dilution g 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %

e B e [ sl i |
i 8.533 MM 0.2184 298.06430 22.74938 4.5432
2 17.090 MM 0.5704 6262.58691 183.00049 95.4568

Totals ¢ 6560.65121 205.74987

*** End of Report ***

LCl260 30/11/2019 10:50:23 Page 1L el 1

Supplementary Figure 148. HPLC data of 6b
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Data File F:\DATA\JFENG\DATA\BXF-2-73(AD,15%,1.0).D

Sample Name:

BXF-2-73(AD,15%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date 06/10/2019 20:03:26
Inj Volume : No inj
Acg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed 06/10/2019 19:53:44 by
(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\BXF-2-73(AD,15%,1.0).D)
mAU 3
60;
] @
o~
1 N
50— ©
40— X
] 6¢ : racemic
30
20—-
10+
0_ . T . T
——— 77— — " ——— ]
2 4 6 8 10 12 14 mir|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe St [ [ s i e e |
1 10.909 BB 0.3515 1426.47388 64.12357 50.0319
2 13.228 BB 0.4561 1424.65601 48.86647 49.9681
Totals 2851.12988 112.99004
LC1260 30/11/2019 10:05:30 Page 1lwoef 2

Supplementary Figure 149. HPLC data of 6¢c
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Data File F:\DATA\JFENG\DATA\BXF-2-71(AD,15%,1.0).D

Sample Name:

BXF-2-71(AD,15%,1.0)

Acg. Operator

Injection Date
Acg. Method
Analysis Method
Last changed
Additional Info

Location
06/10/2019 20:30:50
DEF LC.M
F: \METHOD\ ZK.M
14/07/2019 15:34:15 by
Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\BXF-2-71(AD,15%,1.0).D)
mAU ] b
i o
160 OO
140 M
ag“ o
] 7'V'OH
120 Ph Ph
100 6c
80 |
60;
40
b o
20 S
] 2
0] Py
— —— T ——T—T— T — ———
2 4 6 8 10 12 14 16 _min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [rin] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
1 165922 BB 03409 199.83862 921795 B DT65:
2 13.234 BB 0.4523 4825.53223 167.40480 96.0235
Totals 5025.36584 176.62275
*** End of Report ***
LC1260 30/11/2019 10:06:05 Page 1loef 1

Supplementary Figure 150. HPLC data of 6¢c
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Data File F:\DATA\JFENG\DATA\BXF-2-74-2(AD,5%,1.0).D

Sample Name:

BXF-2-74-2(AD,5%,1.0)

Acg. Operator

Sample Operator
Acq.
Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Additional Info :

Instrument :

LC1260
10/10/2019 19:5%:58

Location : 1
Inj Volume : No inj
: C:\Chem32\1\Methods\DEF_LC.M
10/10/2019 19:49:52 by
(modified after loading)

F: \METHOD\ ZK.M
14/07/2019 15:34:15 by
Peak (s) manually integrated

6d

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\BXF-2-74-2(AD,5%,1.0).D)

: racemic

2903

—
35 min

5 10 15 20 25 30
Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

# [rmin] [rmin] [mAU*s] [mAU] %
R Sttt [ [ s i e e e |

1 29.903 BB 0.8909 2052.03784 36.11281 49.9056

2 32.984 BB 0.9987 2059.80151 31.75861 50.0944
Totals 4111.83936 67.87142

LC1260 30/11/2019 10:02:21 Page 1lwoef 2

Supplementary Figure 151. HPLC data of 6d
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Data File F:\DATA\JFENG\DATA\BXF-2-81-1(AD,5%,1.0).D
Sample Name: BXF-2-81-1(AD,5%,1.0)

Acg. Operator
Location : 1
Injection Date : 09/10/2019 16:30:49

Acg. Method ¢ DEF LC.M
Analysis Method : F:\METHOD\ZK.M
Last changed : 14/07/2019 15:34:15 by

Additional Info : Peak(s) manually integrated
DAD1 A, Sig=254,4 Ref=off (FADATA\JFENG\DATA\BXF-2-81-1(AD,5%,1.0).D)

mAU
35

30

Area Percent Report

Sorted By g Signal
Multiplier 3 1.0000
Dilution g 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
e o] s e s et S |
1 29.926 MM 1.0270 2273.98682 36.90383 92.8611
2 33.065 MM 1.2275 174.81848 2. 31354 7.1389

Totals ¢ 2448.80530 3927737

*** End of Report ***

LCl260 30/11/2019 10:03:50 Page 1L el 1

Supplementary Figure 152. HPLC data of 6d
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Data File F:\DATA\JFENG\DATA\FJ-11-17-rac (AD,10%,1.0).D

Sample Name:

FJ-11-17-rac(AD,10%,1.0)

Acg. Operator
Sample Operator

Acg. Instrument :

Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Additional Info :

LC1260
1141042019 15251457

F: \METHOD\JFeng.M
11/10/2019 15:42:49 by
(modified after loading)

F: \METHOD\ ZK.M

14/07/2019 15:34:15 by

Peak (s) manually integrated

Location

Inj Volume :

H 1.

Manually

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\FJ-11-17-rac(AD,10%,1.0).D)
mAU
120
100
80—
1 6e : racemic
60 |
40
20
0
g S T S N B I TH PR G I T T T T
4 6 8 10 12 14 16 mir|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ s i s |
1 14.044 BV 0.4236 3334.27148 123.24934 50.0597
2 15.205 VB 0.4903 3326.31982 107.10140 49.9403
Totals 6660.59131 230.35074
LC1260 30/11/2019 15:05:07 Page 1lwoef 2

Supplementary Figure 153. HPLC data of 6e
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Data File F:\DATA\JFENG\DATA\FJ-11-16(AD,10%,1.0).D
Sample Name: FJ-11-16(AD,10%,1.0)

Acg. Operator

Location : 9:

11/106/2019 16¢11:50
JFeng.M

F: \METHOD\ ZK.M

14/07/2019 15:34:15 by

Peak (s) manually integrated

Injection Date
Acg. Method
Analysis Method
Last changed s
Additional Info

DAD1 A, Sig=254,4 Ref=off (FADATAJFENG\DATAWFJ-11-16(AD,10%,1.0).D)
mALU
700
600
500
] 6e
400
300
200
100
0
———— 77— — 7
2 4 6 8 10 12 14 16 mir
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
1 14.088 MM 0.3750 1926.70337 85.64039 8.6543
2 15.225 MM 0.4260 2.03361e4 795.60052 91.3457
Totals 2.22628¢e4 881.24091
*** End of Report ***
LC1260 30/11/2019 15:07:20 Page 1loef 1

Supplementary Figure 154. HPLC data of 6e
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Data File F:\DATA\JFENG\DATA\FJ-11-19-rac(AD,10%,1.0).D
Sample Name: FJ-11-19-rac(AD,10%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 11/10/2019 16:31:48

Inj Volume : Manually
Acg. Method : F:\METHOD\JFeng.M
Last changed ¢ 11/10/2019 15:42:49 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed ¢ 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\FJ-11-19-rac(AD,10%,1.0).D)
mAU

0%
n-CgH
Si:
7 N/ OH
Ph Ph

6f : racemic

w
~

60

50

oo P R

1

40

2 4 6 8 10 14 16 min
Area Percent Report

Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ s i e |

1 10.I15 BB 0.4213 2487.20947 82.14089 50.0878

2 15.026 BB 0.7055 2478.48828 57.89181 49.9122
Totals : 4965.69775 140.03270

LC1260 30/11/2019 15:09:11 Page 1lwoef 2

Supplementary Figure 155. HPLC data of 6f

118



Data File F:\DATA\JFENG\DATA\FJ-11-18(AD,10%,1.0).D
Sample Name: FJ-11-18(AD,10%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 11/10/2019 16:52:17

Inj Volume : Manually
Acg. Method : F:\METHOD\JFeng.M
Last changed ¢ 11/10/2019 15:42:49 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed ¢ 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAJFENG\DATA\FJ-11-18(AD,10%,1.0).D)
mAU T = ‘&?
] P
5554] n-CsHyy
] SIS oH
400 Ph Ph
300
200
\a]
] &
g8 N
100 S‘;stb’
0 T
L y | R S| T N R T | L T ]
2 4 6 8 10 12 14 16 min
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ = e e s |
1 10.200 MM 0.2587 1100.44836 70.89850 7.0251
2 15.114 MM 0.4187 1.45640e4 579.76477 92.9749
Totals : 1.56645e4 650.66327
LC1260 30/11/2019 15:12:24 Page 1lwoef 2

Supplementary Figure 156. HPLC data of 6f
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Data File F:\DATA\JFENG\DATA\LN-1-9(AD,20%,1.0).D

Sample Name:

IN-1-9(AD, 20%,1.0)

Acg. Operator

Sample Operator
Acq.
Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Additional Info :

Instrument :

LC1260
14/10/2019 16:15:31

: C:\Chem32\1\Methods\DEF_LC.M
14/10/2019 15:32:00 by
(modified after loading)

F: \METHOD\ ZK.M

14/07/2019 15:34:15 by

Peak (s) manually integrated

Location

Inj Volume :

No inj

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\LN-1-9(AD,20%,1.0).D)

mAU | &
60—
50;
g
J &
40
1 6g : racemic

30;

20;

10|

0_-

T L . S L A | R ) B ol T T ™ T T
25 5 75 10 12.5 15 17.5 20 225 mir|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
R bt [ e =5 [ s |
1 14.528 BB 0.3775 1549.51868 63.77249 49.8408
2 21.431 BB 0.5662 1559.41711 42.68543 50.1592
Totals 3108.93579 106.45792
LC1260 30/11/2019 09:59:52 Page 1lwoef 2

Supplementary Figure 157. HPLC data of 6g
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Data File F:\DATA\JFENG\DATA\BXF-2-85(AD,80%,1.0).D

Sample Name:

BXF-2-85 (AD,80%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date 16/10/2019 19:40:12
Inj Volume : No inj
Acg. Method : F:\METHOD\ ZK.M
Last changed 16/10/2019 19:31:05 by
(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\BXF-2-85(AD,80%,1.0).D)
mAU 3
@
250
200
150 69
100
w0
50 b
i
PO TR ¥ . |
0
———— T T —— | — T —
25 5 75 10 125 15 17.5 20 225 mir|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
R bt [ [ s i s |
1 14.516 BB 0.3906 561.67645 22.09038 5.6016
2 21.336 BB 0.5726 9465.40332 257.65445 94.3984
Totals 1.00271e4 279.74483
LC1260 30/11/2019 10:00:21 Page 1lwoef 2

Supplementary Figure 158. HPLC data of 6g
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Data File F:\DATA\JFENG\DATA\FJ-11-80(AD,20%,1.0).D

Sample Name:

FJ-11-80(AD,20%,1.0)

Acg. Operator

Location 1
Injection Date 14/11/2019 20:51:16
Acg. Method DEF LC.M
Analysis Method F: \METHOD\ ZK.M
Last changed : 14/07/2019 15:34:15 by
Additional Info Peak (s) manually integrated
DAD1 A, Sig=254,4 Ref=off (FADATAJFENG\DATA\FJ-11-80(AD,20%,1.0).D)
mAU 2
1 3 2
1 N
120 o
100
80
] 6h : racemic
60—
40
20
0
_20 _-
e e e P B e &
—_——— T T T T T —T —
2 4 6 8 10 12 14 16 18 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [rin] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
1 11x0%9: BB 0.2995 3369.19971 174.28862 49.9996
2 12.238 BB 0.3367 3369.25903 154.30183 50.0004
Totals 6738.45874 328.59045
*** End of Report ***
LC1260 30/11/2019 15:49:10 Page 1loef 1

Supplementary Figure 159. HPLC data of 6h
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Data File F:\DATA\JFENG\DATA\FJ-11-79-re(AD,20%,1.0).D
Sample Name: FJ-11-79-re(AD,20%,1.0)

Acg. Operator

Sample Operator

Acqg. Instrument : LC1260 Location
Injection Date : 17/11/2019 20:32:33

Inj Volume :

Acg. Method : F:\METHOD\JFeng.M

Last changed 17/11/2019 20:02:36 by
(modified after loading)

Analysis Method : F:\METHOD\ZK.M

Last changed 14/07/2019 15:34:15 by

Additional Info : Peak(s) manually integrated

Manually

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\FJ-11-79-re(AD,20%,1.0).D)
mAU _|
700—_
600—_
500—_
1 6h
400—_
300
200
100
0 .
e N S S Ve T S PR R T T ]
2 4 6 8 10 14 mir|
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ s i s |
1 11.016 MM 0.3266 1.53455e4 783.07855 92.3242
2 1l2.241 MM 0.3632 1275.82849 58.54312 7.6758
Totals : 1.66214e4 841.62167
LE1260 30/1142019 15:53:11 Page 1lwoef 2

Supplementary Figure 160. HPLC data of 6h
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Data File F:\DATA\JFENG\DATA\BXF-2-28(AD-H,15%,1.0).D
Sample Name: BXF-2-28 (AD-H,15%,1.0)

Acg. Operator
Location : 9:
09/08/2019 20422335
DEF_LC.M
F: \METHOD\ ZK.M
14/07/2019 15:34:15 by
Peak (s) manually integrated

Injection Date
Acg. Method
Analysis Method
Last changed s
Additional Info :

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\BXF-2-28(AD-H,15%,1.0).D)
mAU
100
80—
601 6i : racemic
40—
20
o~\_/u/4\t,¥/\_
— T T T T[T T T
25 5 75 10 125 15 17.5 20 mirf
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
1 15.017 MM 0.4193 2611.48633 103.79387 49.4755
2 18.808 MM 0.5307 2666.85132 88. 75375 50.5245
Totals 5278.33765 187.54762
*** End of Report ***
LC1260 30/11/2019 09:36:17 Page 1loef 1

Supplementary Figure 161. HPLC data of 6i
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Data File F:\DATA\JFENG\DATA\BXF-2-33-repeat (AD,15%,1.0).D
Sample Name: BXF-2-33-repeat(AD,15%,1.0)

Acg. Operator
Location
Injection Date : 16/09/2019 21:56:43

Acg. Method ¢ DEF LC.M
Analysis Method : F:\METHOD\ZK.M
Last changed : 14/07/2019 15:34:15 by

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\BXF-2-33-repeat(AD, 15%,1.0).D)

mAU 7

30

20

o
P BT

25 5 7.5 10 12.5 15 20 mir
Area Percent Report
Sorted By g Signal
Multiplier 3 1.0000
Dilution g 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
1 15.144 BB 0.3823 83.10104 3.43480 3.2995
2 19.120 BB 0.4930 2435.51465 76.59618 96.7005
Totals : 2518.61569 80.03099
*** End of Report ***
LC1260 30/11/2019 09:39:10 Page 1of 1

Supplementary Figure 162. HPLC data of 6i
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Data File F:\DATA\JFENG\DATA\FJ-11-23-rac(AD,10%,1.0).D
Sample Name: FJ-11-23-rac(AD,10%,1.0)

Acg. Operator
Sample Operator

Acg. Instrument :

Injection Date

Acg. Method :

Last changed

Analysis Method :

Last changed

Additional Info :

LC1260
04412/2019 19:37:19

F: \METHOD\JFeng.M
04/12/2019 19:29:04 by
(modified after loading)

C:\Chem32\1\Methods\DEF_LC.M
13/02/2014 23:27:44 by SYSTEM
Peak (s) manually integrated

Location

Inj Volume :

Manually

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\FJ-11-23-rac(AD,10%,1.0).D)
mAU | & &
| 3 ('V
60 ? &
i ﬁﬁv
50
40—
] 6j : racemic 5
1 @
30+ =
20
10+
0
T (I TR R S R T W RN T S R A T T T T
5 10 15 20 25 30 mir|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HE bt [ e =5 [ R mrsrEanRs |
1 15.877 MM 0.4289 1542.57129 59.94010 51.0402
2 31.321 BB 0.7572 1479.69543 28.24319 48.9598
Totals 3022.26672 88.18329
LC1260 04/12/2019 20:13:56 Page 1lwoef 2

Supplementary Figure 163. HPLC data of 6j
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Data File F:\DATA\JFENG\DATA\FJ-10-119(AD,10%,1.0).D
Sample Name: FJ-10-119(AD,10%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 10/07/2019 10:26:22

Inj Volume : No inj
Acg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed ¢ 10/07/2019 09:37:25 by

(modified after loading)
Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed ¢ 13/02/2014 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAUJFENG\DATA\FJ-10-119(AD, 10%,1.0).D)
mAU - Q
400
300
6j
200
2
<
100 e
0 . .
T L P T T Y L2 R R S SR O
) 10 15 20 25 30 mir|
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ = e s |
1 16.086 BB 0.4097 2490.03491 92.01404 7.4696
2 30.486 BB 0.9607 3.08457e4 483.23419 92.5304
Totals : 3.33357e4 575.24823
LC1260 04/12/2019 19:08:20 Page 1lwoef 2

Supplementary Figure 164. HPLC data of 6j
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Data File F:\DATA\JFENG\DATA\FJ-10-168 (AD,20%,1.0).D
Sample Name: FJ-10-168(AD,20%,1.0)

Acg. Operator

Location : 1
Injection Date : 06/09/2019 10:47:06

Acg. Method : JFeng.M
Analysis Method : F:\METHOD\ZK.M
Last changed : 14/07/2019 15:34:15 by

Additional Info : Peak(s) manually integrated

DAD1 D, Sig=230,4 Ref=off (FADATAWUFENG\DATA\FJ-10-168(AD,20%,1.0).D)
mALU
600
500;
400 |
1 6k : racemic
300
200+
100
0|
: T - T T v T T T T T T - T : T T T T T T v
2 4 6 8 10 min|
Area Percent Report
Sorted By g Signal
Multiplier 3 1.0000
Dilution g 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 D, Sig=230,4 Ref=off

Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
e o] s e s et S |
il: 6.558 MM 0.2729 9954.22949 608.02948 51.2811
2 10.443 MM 0.4187 9456.88184 376.44547 48.7189

Totals ¢ 1.94111e4 984.47495

*** End of Report ***

LCl260 30/11/2019 16:07:52 Page 1L el 1

Supplementary Figure 165. HPLC data of 6k
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Data File F:\DATA\JFENG\DATA\FJ-10-166(AD,20%,1.0).D
FJ-10-166(AD,20%,1.0)

Sample Name:

Acg. Operator

Sample Operator
Acq.
Injection Date

Instrument :

Acg. Method :
Last changed

Analysis Method :
Last changed
Additional Info :

LC1260

06/09/2019 11:02:35

F: \METHOD\JFeng.M

06/09/2019 10:15:53 by
(modified after loading)

F: \METHOD\ ZK.M

14/07/2019 15:34:15 by
Peak (s) manually integrated

Location : 1

Inj Volume : Manually

DAD1 D, Sig=230,4 Ref=off (F\DATA\JFENG\DATA\FJ-10-166(AD,20%,1.0).D)

mAU 7

1200 —

1000 |

800

600

400

200

0
2 T T T T v T y T T T T T T T T T T
2 4 6 8 10 min|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 D, Sig=230,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %

HEe Sttt [ [ = e e e e |

1 6.583 MM 0.1672 1013.44720 101.00916 4.0897

2 10.511 MM 0.3043 2.37670e4 1301.72522 95.9103
Totals 2.47804ed4 1402.73438

LC1260 30/11/2019 16:02:01 Page 1lwoef 2

Supplementary Figure 166. HPLC data of 6k
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Data File F:\DATA\JFENG\DATA\LN-1-6-2(AD,20%,1.0).D
Sample Name: LN-1-6-2(AD,20%,1.0)

Acg. Operator
Location
Injection Date : 25/09/2019 20:35:22
Acg. Method ¢ DEF LC.M
Analysis Method : F:\METHOD\ZK.M
Last changed : 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\LN-1-6-2(AD,20%,1.0).D)
mAU K
400
b o
o ~
300 6l : racemic o
200
100 |
0 T . T
i T T T T T T T T ¥ T r T T T : T T T T T T T T T T T T T T T
2 4 6 8 10 12 14 16 18 mir
Area Percent Report
Sorted By g Signal
Multiplier 3 1.0000
Dilution $ 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [rin] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
il: 9.476 BB 0.2499 7564.23047 464.71857 49.9657
2 14.772 BB 0.4291 7574.60352 273.54688 50.0343
Totals : 1.51388e4 738.26544
*** End of Report ***
LC1260 30/11/2019 09:50:47 Page 1loef 1

Supplementary Figure 167. HPLC data of 6l
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Data File F:\DATA\JFENG\DATA\BXF-2-57(AD,20%,1.0).D
Sample Name: BXF-2-57 (AD,20%,1.0)

Acg. Operator
Sample Operator
Acg. Instrument :
Injection Date

LC1260
23/409/2019 22:03:71

Inj Volume :

Acg. Method
Last changed

: C:\Chem32\1\Methods\DEF_LC.M
23/09/2019 20:34:31 by
(modified after loading)

F: \METHOD\ ZK.M

14/07/2019 15:34:15 by

Peak (s) manually integrated

Analysis Method :
Last changed
Additional Info :

Location

H 1.

No inj

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\BXF-2-57(AD,20%,1.0).D)

mAU

100

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HE Sttt [ [ s i e e e |
1 9.502 BB 0.2424 194.62357 12.44700 6.2040
2 14.807 BB 0.4286 2942.44897 107.06157 93.7960
Totals 3137.07254 119.50857

LCl260 30/11/2019 09:52:11

Supplementary Figure 168. HPLC data of 6l
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Data File F:\DATA\JFENG\DATA\LN-1-7(AD,20%,1.0).D

Sample Name:

ILN-1-7(AD, 20%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date 20/09/2019 20:40:05
Inj Volume : No inj
Acg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed 20/09/2019 20:00:32 by
(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\LN-1-7(AD,20%,1.0).D)
mAU ] 3
@
20—
154
1 6m : racemic
4 o
! S
D
10 =
5,
0 '
2 T T T T T T T T T T T T ; T T T 5 T T T T T T T T T T T T T
25 5 7.5 10 125 15 17.5 20 22.5 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe Sttt [ [ o i R | |
1 9.309 BB 0.2391 373.89233 24.08443 50.5058
2 19.010 BB 0.5490 366.40375 10.30097 49.4942
Totals 740.29608 34.38540
LC1260 30/11/2019 09:57:19 Page 1lwoef 2

Supplementary Figure 169. HPLC data of 6m
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Data File F:\DATA\JFENG\DATA\BXF-2-56-1(AD,20%,1.0).D
Sample Name: BXF-2-56-1(AD,20%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 27/09/2019 21:12:03

Inj Volume : No inj
Acg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed t 27/09/2019 19:56:02 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed ¢ 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\BXF-2-56-1(AD,20%,1.0).D)
mAU 7] 2
70 i
GOi
50
1 6m
40—
30
20
7l o
10 8
1 »
0{________¥,/W\_.A_,//J\\j\\_____,wp\_v_
| L T O LA L T R | T T T
25 5 75 10 1255 15 175 20 mir|
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe Setnhs [ [ = e s |
1 9.362 BB 0.2590 110.51694 6.54432 3.9392
2 18.893 BB 0.5395 2695.06079 77.54342 96.0608
Totals : 2805.57773 84.08773
LC1260 30/11/2019 09:58:00 Page 1lwoef 2

Supplementary Figure 170. HPLC data of 6m

133



Data File F:\DATA\JFE
Sample Name: BXF-2-10

NG\DATA\BXF-2-106 (AD, 20%,1.0) .D
6(AD,20%,1.0)

Acg. Operator
Sample Operator
Acg. Instrument :
Injection Date

Acg. Method :
Last changed

Analysis Method :
Last changed
Additional Info :

LC1260 Location : 1
23/10/2019 20:58:57
Inj Volume : No inj
C:\Chem32\1\Methods\DEF_LC.M
23/10/2019 20:50:34 by
(modified after loading)
F: \METHOD\ ZK.M
14/07/2019 15:34:15 by
Peak (s) manually integrated

DAD1 B, Sig=274,4 Ref=off (FADATAWFENG\DATA\BXF-2-106(AD,20%,1.0).D)
mAU | 5
140
120
100 3
Lo
- 0
1 6n : racemic =
80—
60
40—
20
0— i ! .
R T T R | R N N VN TR SR | I B 2 I | R T
2 4 6 8 10 12 14 16 18 mir|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=274,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ = e e e e |
1 10.957 BB 0.2869 2769.13013 147.61443 50.0165
2 16.796 BB 0.4811 2767.30737 88.92298 49.9835
Totals 5536.43750 236.53741
LC1260 30/11/2019 10:11:53 Page 1lwoef 2

Supplementary Figure 171. HPLC data of 6n
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Data File F:\DATA\JFENG\DATA\BXF-2-101(AD,20%,1.0).D
Sample Name: BXF-2-101(AD,20%,1.0)

Acg. Operator

Injection Date
Acg. Method
Analysis Method
Last changed s
Additional Info

Location
23/10/2019 2142747
DEF_LC.M
F: \METHOD\ ZK.M
14/07/2019 15:34:15 by
Peak (s) manually integrated

DAD1 B, Sig=274,4 Ref=off (FADATAWFENG\DATA\BXF-2-101(AD,20%,1.0).D)
mAU ] g
80
70
60
50
6n
40
30
20
] 3
10 =
0 : —w/\ /\ﬁ o
i T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
25 5 75 10 125 15 17.5 20 mirf
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, Sig=274,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
e o] s e s et S |
1 11.041 BB 0.2906 174.70988 9:32580 5.9194
2 16.942 BB 0.4908 2776.75806 87.85071 94.0806
Totals 2951.46794 97.17660
*** End of Report ***
LC1260 30/11/2019 10:11:23 Page 1loef 1

Supplementary Figure 172. HPLC data of 6n
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Data File F:\DATA\JFENG\DATA\FJ-10-124-2(AD,20%,1.0).D
Sample Name: FJ-10-124-2(AD,20%,1.0)

Acg. Operator
Location : 1
Injection Date : 12/07/2019 17:51:20

Acg. Method ¢ DEF LC.M
Analysis Method : F:\METHOD\ZK.M
Last changed : 14/07/2019 15:34:15 by

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\FJ-10-124-2(AD,20%,1.0).D)
mAU —

o
©

. racemic

1 60

Area Percent Report

Sorted By g Signal
Multiplier 3 1.0000
Dilution g 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
e o] s e s et S |
1 10.682 BB 02819 349.950295 19.26788 50.9608

2 12.268 BB 0.3499 336.70950 14.77239 49.0392

Totals ¢ 686.61246 34.04027

*** End of Report ***

LC1260 30/11/2019 10:21:45 Page 1L el 1

Supplementary Figure 173. HPLC data of 60
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Data File F:\DATA\JFENG\DATA\FJ-10-123-20190716(AD,20%,1.0).D

Sample Name: FJ-10-123-20190716(AD,20%,1.0)

Acg. Operator

Sample Operator
Acq.
Injection Date

LC1260
16/0742019 12:194

Instrument : Location :
17

Inj Volume :
Acg. Method

Last changed

: C:\Chem32\1\Methods\DEF_LC.M
16/07/2019 11:46:04 by
(modified after loading)

F: \METHOD\ ZK.M

14/07/2019 15:34:15 by

Peak (s) manually integrated

Analysis Method :
Last changed
Additional Info :

No inj

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\FJ-10-123-20190716(AD,20%,1.0).D)

mAU 1
300 |

250

200

150 —

2 4 6 8 10 12 14 mir|
Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ = e s |

1 10.880 MM 0.3366 511.16074 25.30775 6.5997

2 12.445 MM 0.3784 7234.00195 318.59116 93.4003
Totals 7745.16269 343.89891

LC1260 30/11/2019 10:23:55 Page 1lwoef 2

Supplementary Figure 174. HPLC data of 60
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Data File F:\DATA\JFENG\DATA\BXF-2-91(AD,80%,1.0).D
Sample Name: BXF-2-91(AD,80%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 16/10/2019 20:12:06

Inj Volume : No inj
Acg. Method : F:\METHOD\ ZK.M
Last changed ¢ 16/10/2019 19:31:05 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed ¢ 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\BXF-2-91(AD,80%,1.0).D)
mAU | § »}\b
100+ - \.9
%db"
80
ol  OP :racemic
40
20—
T T o L IR T T . T LE— T T
25 5 7.5 10 125 15 17.5 20 22.5 min
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe St [ [ =r [ e |
1 7.506 MM 0.2091 1193.75562 95.14936 49.4194
2 14.371 MM 0.4715 1221.80725 43.18851 50.5806
Totals : 2415.56287 138.33787
LC1260 30/11/2019 10:19:41 Page 1lwoef 2

Supplementary Figure 175. HPLC data of 6p
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Data File F:\DATA\JFENG\DATA\BXF-2-90(AD,80%,1.0).D

Sample Name:

BXF-2-90 (AD,80%,1.0)

Acg. Operator

Sample Operator
Acq.
Injection Date

Instrument :

LC1260
16/10/2019 20:42:01

Location : 1

Inj Volume : No inj
Acg. Method : F:\METHOD\ ZK.M
Last changed 16/10/2019 19:31:05 by
(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\BXF-2-90(AD,80%,1.0).D)
mAU 3
250 8
200
150
J Gp
100
50| 2
0
1 ~
o,w VAN . -
—— : —r——— —— T — —
2 4 6 8 10 12 14 16 mi
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ = e e e |
1 7.518 BB 0.1887 421.23117 34.44719 5% 7475
2 14.363 BB 0.4302 6907.75732 250.14508 94.2525
Totals 7328.98849 284.59227
LC1260 30/11/2019 10:18:50 Page 1lwoef 2

Supplementary Figure 176. HPLC data of 6p
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Data File F:\DATA\JFENG\DATA\FJ-11-89-rac (AD,20%,1.0).D
Sample Name: FJ-11-89-rac(AD,20%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location
Injection Date : 19/11/2019 12:46:43

Inj Volume :
Acg. Method : F:\METHOD\JFeng.M
Last changed i 19/11/2019 12:39:30 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed ¢ 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

Manually

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\FJ-11-89-rac(AD,20%,1.0).D)
mAU 2
250
200
] g
i 2
150 .
1 6g : racemic
100
50—
0_
T T 7 L G R T L N T 1
2 4 6 8 10 12 14 mir|
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ s i s |
1 9.063 BB 0.2313 4314.06885 287.03632 50.1311
2 13.041 BB 0.3617 4291.50488 184.24858 49.8689
Totals : 8605.57373 471.28490
LC1260 30/11/2019 15:46:22 Page 1lwoef 2

Supplementary Figure 177. HPLC data of 6q
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Data File F:\DATA\JFENG\DATA\FJ-11-88(AD,20%,1.0).D
Sample Name: FJ-11-88 (AD,20%,1.0)

Acg. Operator
Location
Injection Date : 19/11/2019 13:04:23

Acg. Method : JFeng.M
Analysis Method : F:\METHOD\ZK.M
Last changed : 14/07/2019 15:34:15 by

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAJFENG\DATA\FJ-11-88(AD,20%,1.0).D)
mAU ] S
175
150
125
100
75—
50—
25 2
>
i «©
%
0 T
— T — —T— T ——— .
2 4 6 8 10 12 14 mir
Area Percent Report
Sorted By g Signal
Multiplier 3 1.0000
Dilution g 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
e o] s e s et S |
1 8.999 BB 0.2216 114.54284 797432 2.6437
2 12.904 BB 0.3544 4218.12646 184.70149 97.3563
Totals : 4332.66930 192.67582
*** End of Report ***
LC1260 30/11/2019 15:47:29 Page 1loef 1

Supplementary Figure 178. HPLC data of 6q
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Data File F:\DATA\JFENG\DATA\FJ-11-75(AD,20%,1.0).D
Sample Name: FJ-11-75(AD,20%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 14/11/2019 20:11:16
Inj Volume : No inj
Acg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed 14/11/2019 19:23:26 by
(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=254,4 Ref=off (FADATAJFENG\DATA\FJ-11-75(AD,20%,1.0).D)
mAU L
600 ﬂ;
500;
400——
300 6r : racemic 2
] ¢
200-]
100 -
0_
. e oo T
— T ] T — —
2 4 6 8 10 12 14 16 18 mir|
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ e =5 [ e |
1 8.145 BB 0.2157 8976.04785 639.77362 49.4325
2 16.270 BB 0.4917 9182.15723 289.78668 50.5675
Totals : 1.81582e4 929.56030
LC1260 30/11/2019 15:38:30 Page 1lwoef 2

Supplementary Figure 179. HPLC data of 6r
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Data File F:\DATA\JFENG\DATA\FJ-11-74(AD,20%,1.0).D
Sample Name: FJ-11-74 (AD,20%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 14/11/2019 19:50:00

Inj Volume : No inj
Acg. Method ¢ C:\Chem32\1\Methods\DEF_LC.M
Last changed + 14/11/2019 19:23:26 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed ¢ 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAJFENG\DATA\FJ-11-74(AD,20%,1.0).D)
mAU =
1600
1400
1200
1000 —|
800 ]
600
400
©
200 L
T o
o] A .
- o — —————7 T
2 4 6 10 12 14 16 18
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HE bt [ [ = e s |
1 8.143 VB R 0.2103 1991.21021 145.64523 2.9667
2 15.804 BB 0.5932 6.51272e4 1691.38562 97.0333

Totals : 6.71184e4 1837.03085

LCl260 30/11/2019 15:44:58 Page 1 ek 2

Supplementary Figure 180. HPLC data of 6r
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Data File F:\DATA\JFENG\DATA\FJ-11-34-rac-1(AD,20%,1.0).D
Sample Name: FJ-11-34-rac-1(AD,20%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 20/10/2019 11:35:48

Inj Volume : No inj
Acg. Method ¢ C:\Chem32\1\Methods\DEF_LC.M
Last changed ¢ 20/10/2019 11:14:28 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed ¢ 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

DAD1 D, Sig=230,4 Ref=off (F\DATA\JFENG\DATA\FJ-11-34-rac-1(AD,20%,1.0).D)
mAU 7 =]
700
? 2
600 s
500
gl 6s  racemic
300
200
100
41 .
! T T =1 v T R T I T T M 7T
2 4 6 8 10 12 14
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 D, Sig=230,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ s i e e e |
1 11.810 BV 0.3929 1.86599%4 738.26306 50.2036
2 13.119 VBA 0.5265 1.85086e4 552.90454 49.7964
Totals : 3.71685e4 1291.16760
LC1260 30/11/2019 15:24:09 Page 1lwoef 2

Supplementary Figure 181. HPLC data of 6s
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Data File F:\DATA\JFENG\DATA\FJ-11-33(AD,20%,1.0).D

Sample Name: FJ-11-33(AD,20%,1.0)

Acg. Operator

20#18/2019 11455500

DEF LC.M

F: \METHOD\ ZK.M

14/07/2019 15:34:15 by
Peak(s) manually integrated

Injection Date
Acg. Method
Analysis Method
Last changed s
Additional Info

Location

DAD1 D, Sig=230,4 Ref=off (F\DATAWUFENG\DATA\FJ-11-33(AD,20%,1.0).D)
mAU 8
1200 |
1000 —
800 6s
600 |
400
] 2
=
200 ;-2
R Y I\ ,
—T — — —— — T
2 4 6 8 10 12 14 mir
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 D, Sig=230,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
1 11.849 BV 03525 2643.01%33 11572358 6.5381
2 13.155 VBA 0.4349 3.77820e4 1348.45288 93.4619
Totals 4.04250e4 1464.17647
*** End of Report ***
LC1260 30/11/2019 15:23:08 Page 1loef 1

Supplementary Figure 182. HPLC data of 6s
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Data File F
Sample Name

:\DATA\JFENG\DATA\SL-1-21~-(AD, 20%,1.0).D
: SL-1-21-(AD,20%,1.0)

Acg. Operator

Location 1
Injection Date : 06/11/2019 09:24:35
Acg. Method ¢ DEF LC.M
Analysis Method : F:\METHOD\ZK.M
Last changed : 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\SL-1-21-(AD,20%,1.0).D)
mAU | 2
80+ >
60—
o
[
. o
n
40 x
1 6t : racemic
20
0
-20
I A PN i 3
1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
2 4 6 8 10 12 14 16 mir
Area Percent Report
Sorted By 2 Signal
Multiplier 3 1.0000
Dilution $ 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [rin] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
1 165983 BB 052913 2131.81250 113.39068 »50:14%86
2 15.932 BB 0.4606 2119.09131 71.33137 49.8504
Totals 4250.90381 184.72206
*** End of Report ***
LC1260 30/11/2019 15:31:59 Page 1loef 1

Supplementary Figure 183. HPLC data of 6t

146



Data File F:\DATA\JFENG\DATA\FJ-11-60-(AD,20%,1.0).D
Sample Name: FJ-11-60-(AD,20%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 06/11/2019 09:45:46

Inj Volume : No inj
Acg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed ¢ 06/11/2019 09:17:52 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed ¢ 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\FJ-11-60-(AD,20%,1.0).D)
mAU |
1600 —
1400
1200
1000
] 6t
800
600;
400
] &
i i)
] 8 P
200 S &
o V—AA .
] T T
O R T | A | — T T " T R T T i
2 4 6 8 10 12 14 16
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HE bt [ [ = e s |
1 10.905 MM 0.3053 2697.65015 147.25496 4.9426
2 15.749 MM 0.5103 5.18823e4 1694.41992 95.0574
Totals : 5.45800e4 1841.67488
LC1260 30/11/2019 15:33:58 Page 1lwoef 2

Supplementary Figure 184. HPLC data of 6t

147



Data File F:\DATA\JFENG\DATA\FJ-11-70-rac-(AD,20%,1.0).D

Sample Name: FJ-11-70-rac-(AD,20%,1.0)

Acg. Operator
Sample Operator
Acqg. Instrument : LC1260

Injection Date : 10/11/2019 16:06:26
Acg. Method : F:\METHOD\JFeng.M
Last changed ¢ 10/11/2019 15:53:26 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed ¢ 14/07/2019 15:34:15 by

Additional Info : Peak(s) manually integrated

Location : 1

Inj Volume : Manually

DAD1 A, Sig=254,4 Ref=off (F\DATAWFENG\DATA\FJ-11-70-rac-(AD,20%,1.0).D)
mAU ] R
60— f/
] Osis,
] J \POhH
- Ph
[=2]
] c
] 6u : racemic 2
40
30|
20
10—-
0_-—*/—/\—/"\/\ s e o) ; i
L T | RS T AT BN G T W P . R N S R T T
2 4 6 8 10 12 14 16
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ s i s s |
1 10.479 BB 0.3047 1363.57373 69.54488 50.3445
2 16.719 BB 0.4910 1344.91174 42.29040 49.6555
Totals : 2708.48547 111.83528
LC1260 30/11/2019 15:35:28 Page 1lwoef 2

Supplementary Figure 185. HPLC data of 6u
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Data File F:\DATA\JFENG\DATA\FJ-11-69(AD,20%,1.0).D
Sample Name: FJ-11-69(AD,20%,1.0)

Acg. Operator
Location : 1
Injection Date : 10/11/2019 16:27:31

Acg. Method : JFeng.M
Analysis Method : F:\METHOD\ZK.M
Last changed : 14/07/2019 15:34:15 by

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAJFENG\DATAWFJ-11-69(AD,20%,1.0).D)
mAU | 2
600
500+
400 6u
300;
200
] &
100—_ s
o) - A |
——— 7T 7 T T T T[T T
2 4 6 8 10 12 14 16 18
Area Percent Report
Sorted By g Signal
Multiplier 3 1.0000
Dilution g 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
1 10.534 BB 0.2671 1123.68115 6519385 5+ 1705
2 16.683 BB 0.4719 2.06087e4 679.31561 94.8295
Totals : 2.17324e4 744.50946
*** End of Report ***
LC1260 30/11/2019 15:37:06 Page 1loef 1

Supplementary Figure 186. HPLC data of 6u
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Data File F:\DATA\JFENG\DATA\BXF-1-1l4-rac(AD,8%,1.0).D
Sample Name: BXF-1-1l4-rac(AD,8%,1.0)

Acg. Operator

Injection Date
Acg. Method
Analysis Method
Last changed H
Additional Info

20/04/2019 21+19:28

DEF LC.M

F: \METHOD\ ZK.M

14/07/2019 15:34:15 by
Peak(s) manually integrated

Location : 9:

DAD1 D, Sig=230,4 Ref=off (F\DATA\JFENG\DATA\BXF-1-114-rac(AD,8%,1.0).D)
mAU ©:
©
800
il o
D
{ @
0
600 |
6v : racemic
400
200
0 £ T T
——— T — T T — — T
2 4 6 8 10 12 14 16 18 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 D, Sig=230,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [rin] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
1 16x318 BB 0.2922 1.80134e4 929.00806 50.3522
2 15..390 BB 0.4500 1.77614e4 605.96783 49.6478
Totals 3.57748e4 1534.97589
*** End of Report ***
LC1260 30/11/2019 16:22:56 Page 1loef 1

Supplementary Figure 187. HPLC data of 6v
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Data File F:\DATA\JFENG\DATA\FJ-10-83(AD,8%,1.0).D
Sample Name: FJ-10-83(AD,8%,1.0)

Acg. Operator
Sample Operator
Acg. Instrument :
Injection Date

LC1260
07/06/2019 20:50:03

Location :

Inj Volume :
Acg. Method :
Last changed

F: \METHOD\JFeng.M
07/06/2019 20:44:23 by
(modified after loading)

F: \METHOD\ ZK.M

14/07/2019 15:34:15 by

Peak (s) manually integrated

Analysis Method :
Last changed
Additional Info :

Manually

DAD1 D, Sig=230,4 Ref=off (F\ADATA\JFENG\DATA\FJ-10-83(AD,8%,1.0).D)
mAU —
2000
1500 —
6v
1000 -
' P
J o
500 | & @
] &
0 |
S T | | I g B | T
25 5 75 10 12.5
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 D, Sig=230,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ = e R | |
1 10.265 MM 0.3095 6138.28027 330.56366 7.6253
2 15.108 MM 0.5110 7.43611e4 2425.25513 92.3747

Totals 8.04994e4 2755.81879

LC1260 30/11/2019 16:21:20

Supplementary Figure 188. HPLC data of 6v
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Data File F:\DATA\JFENG\DATA\FJ-12-157-2-rac-(AD,4%,1.0).D

Sample Name:

FJ-12-157-2-rac-(AD, 4%,1.0)

Acg. Operator

Injection Date
Acg. Method
Analysis Method
Last changed
Additional Info

Location : 9:
12/06/2020 09:34:46
JFeng.M
C:\Chem32\1\Methods\DEF_LC.M
13/02/2014 23:27:44 by SYSTEM
Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\FJ-12-157-2-rac-(AD,4%,1.0).D)
mAU 4
17.54
15
12:5+
10 )
] 6w  racemic
7.5—_
5
25—_
0_:
25—
25 5 75 10 12.5 15 17.5 mir
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
1 17152 BB 0.4148 524.48938 19.31630 49.8754
2 18.626 BB 0.4422 527.11066 17.96947 50.1246
Totals 1051.60004 BT« 28BTT
*** End of Report ***
LC1260 01/07/2020 21:11:42 Page 1loef 1

Supplementary Figure 189. HPLC data of 6w
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Data File F:\DATA\JFENG\DATA\FJ-12-161-1-(AD,4%,1.0).D
Sample Name: FJ-12-161-1-(AD,4%,1.0)

Acg. Operator
Location
Injection Date : 12/06/2020 20:02:11

Acg. Method : JFeng.M
Analysis Method : C:\Chem32\1\Methods\DEF LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATA\JFENG\DATA\FJ-12-161-1-(AD,4%,1.0).D)
mAU S
500
400
300
] 6w
200 |
100
=
o
7}
1 =
K " T i
1 T T T T T T T T T T T T T T T T X T T T T T T T T T T T T T T
25 5 7.5 10 17.5 20 _mirf
Area Percent Report
Sorted By g Signal
Multiplier 3 1.0000
Dilution g 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
e o] s e s et S |
1 17+:524 BB 0.4212 747.10229 26.47641 4.6546
2 18.890 BB 0.4435 1.53038e4 532.12524 95.3454
Totals : 1.60509e4 558.60165
*** End of Report ***
LC1260 01/07/2020 21:12:29 Page 1of 1

Supplementary Figure 190. HPLC data of 6w
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Data File F:\DATA\JFENG\DATA\FJ-10-191-RAC (AD,20%,1.0).D
Sample Name: FJ-10-191-RAC(AD,20%,1.0)

Acg. Operator
Location
Injection Date : 21/09/2019 17:24:02

Acg. Method : JFeng.M
Analysis Method : F:\METHOD\ZK.M
Last changed : 14/07/2019 15:34:15 by

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\FJ-10-191-RAC(AD,20%,1.0).D)
mAU ] 5
4 ©
OO M 2
1200 0 = T
i " Si
4 o IOH
1000 —
F
800 F
6x : racemic
600
400
200
0 T
g, T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 8 o mir
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution g 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [rin] [mAU*s] [mAU] %
s s e RS e ma |
il: 6.507 BV R 0.2134 1.85975e4 1388.39795 50.4683
2 7.746 VB 0.2396 1.82523e4 1198.97424 49.5317
Totals : 3.68499%4 2587.37219
*** End of Report ***
LC1260 30/11/2019 10:52:58 Page 1loef 1

Supplementary Figure 191. HPLC data of 6x
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Data File F:\DATA\JFENG\DATA\FJ-10-190(AD,20%,1.0).D

Sample Name:

FJ-10-190(AD,20%,1.0)

Acg. Operator

Injection Date
Acg. Method
Analysis Method
Last changed s

Additional Info Peak (s)

21/09/2019 17:35:46
JFeng.M

F: \METHOD\ ZK.M
14/07/2019 15:34:15 by

manually integrated

Location : 9:

1000 |

DAD1 A, Sig=254,4 Ref=off (FADATAJFENG\DATA\FJ-10-190(AD, 20%,1.0).D)

=770

F
600 — F
1 6x
400 |
200
4 o~
©
0
©
1 T T T T T T T T T T T T T r T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 8 9 mir
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
il: 6.532 VB 0.1707 746.57880 67.67377 4.4558
2 7710, BB 0.2018 1.60088e4 1230.35925 95.5442
Totals 1.67553e4 1298.03302
*** End of Report ***
LC1260 30/11/2019 10:53:40 Page 1loef 1

Supplementary Figure 192.

HPLC data of 6x
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Data File F:\DATA\JFENG\DATA\bxf-2-45-rac(AD,15%,1.0).D
Sample Name: bxf-2-45-rac(AD,15%,1.0)

Acqg. Operator
Sample Operator

Acg. Instrument : LC1Z60 Location : 1
Injection Date : 19/09/2018 11:27:22
Inj Volume : No inj
Acqg. Method ¢ C:\Chem32\1\Methods\DEF LC.M
Last changed : 18/09/2018 11:18:37 by
(modified after loading)
Analysis Method : F:\METHCD\ZK.M
Last changed : 14/07/2019 15:34:15 by
DAD1 A, Sig=254,4 Ref=off (FADATA\JFENG\DATAbxI-2-45-rac(AD,15%,1.0).D)
maU 2
35
2
w
Me 3
30—
si |
LJ'C)Fi |
254
|
20— ‘
Me
Me
15—
" |
6y : racemic
10|
|
]
0_—*_/\\-%,_\ - i = 4 M |__A.L e
T ——— — T T — — 7
25 5 7.5 10 12.5 15 755 20
Area Percent Report
Sorted By 2 Signal
Multiplier = 1.0000
Dilutieon 3 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
o] s [==== === [mmmmmm——— | === [
1 16.175 BB 0.4297 1044.59082 37.41811 50.2386
2 19.629 BB 0.5362 1034.66772 30.16058 49.7614
Totals : 2079.25854 67.57869

LCl260 30/11/2019 10:40:45 Page

Supplementary Figure 193. HPLC data of 6y
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Data File F:\DATA\JFENG\DATA\bxf-2-44(AD,15%,1.0).D
Sample Name: bxf-2-44 (AD,15%,1.0)

Acg. Operator
Location : 9:
19/09/2019 1145504
DEF_LC.M
F: \METHOD\ ZK.M
14/07/2019 15:34:15 by
Peak (s) manually integrated

Injection Date
Acg. Method
Analysis Method
Last changed s
Additional Info

DAD1 A, Sig=254,4 Ref=off (FADATAJFENG\DATAbXf-2-44(AD,15%,1.0).D)
mAU ] b
- O
il Me
35 o7
Sl-,,OH
30
25
Me
] Me
20
6y
15
10
] @©
5 &
il
e A A ) \_]
—r—7 7 T T T | T T [ T T T
25 ) 7.5 10 12.5 15 17.5 20 mir
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
1 16.208 BB 0.4039 60.09991 2.23376 4.0020
2 19.661 BB 0.5250 1441.64819 42.14939 95.9980
Totals 1501.74810 44.,38315
*** End of Report ***
LC1260 30/11/2019 10:41:15 Page 1loef 1

Supplementary Figure 194. HPLC data of 6y
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Data File F:\DATA\JFENG\DATA\FJ-11l-l-rac(AD,20%,1.0).D
Sample Name: FJ-11-1-rac(AD,20%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 26/09/2019 09:34:12

Inj Volume : Manually
Acg. Method : F:\METHOD\JFeng.M
Last changed t 26/09/2019 09:25:34 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed ¢ 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\FJ-11-1-rac(AD,20%,1.0).D)
mAU | =
] <
3
i | ~
400
300
200 .
6z : racemic
100
0 ; | -
T T T P | IR T T L . TN TR TR T L T R T
1 2 3 4 5 6 7 8 9
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe Setnhs [ [ s i s |
1 6.540 BB 0.1618 5002.84619 471.49576 50.2093
2 7.394 BB 0.1857 4961.13232 408.45023 49.7907
Totals : 9963.97852 B879.94598
LC1260 30/11/2019 10:55:59 Page 1lwoef 2

Supplementary Figure 195. HPLC data of 6z
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Data File F:\DATA\JFENG\DATA\FJ-10-200(AD,20%,1.0).D
Sample Name: FJ-10-200(AD,20%,1.0)

Acg. Operator
Sample Operator

Acg. Instrument :

Injection Date

LC1260
26/09/2019 09:46:10

Location : 1

Inj Volume : Manually
Acg. Method F: \METHOD\JFeng.M
Last changed 26/09/2019 09:25:34 by
(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=254,4 Ref=off (FADATAUJFENG\DATA\FJ-10-200(AD,20%,1.0).D)
mAU 5
g @
- OO
Me
] o
= OO
400~
J F F
300 6z
200
100+
0w
P
] _/_/k <
0 . -
. — — —————— : v : — ., T I e —r—r— —
2 3 4 5 6 8 9 min|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HE bt [ [ s i e e |
1 6.536 BB 0.1737 251.69478 22.29498 3.0533
2 7.387 BB 0.1919 7991.56152 638.95624 96.9467
Totals 8243.25630 661.25121
LC1260 30/11/2019 10:56:27 Page 1lwoef 2

Supplementary Figure 196. HPLC data of 6z
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Data File F:\DATA\JFENG\DATA\FJ-11-3-rac(AD,20%,1.0).D
Sample Name: FJ-11-3-rac(AD,20%,1.0)

Acg. Operator

Injection Date
Acg. Method
Analysis Method
Last changed s
Additional Info

Location : 9:
02/10/2019 09:38:27
JFeng.M
F: \METHOD\ ZK.M
14/07/2019 15:34:15 by
Peak (s) manually integrated

mAU

70

60—

50

40—

DAD1 A, Sig=254,4 Ref=off (FADATAUFENG\DATA\FJ-11-3-rac(AD,20%,1.0).D)

o~
~

Me
o/S. 3
e R
Me Me
6aa : racemic

1 2 3 4 5 6 7 8 9 mir
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
sl |====-= frees o s, |
1 5.972 BB 0.1489 734.85309 75.92108 50.2229
2 7..562 BB 0.,1906° 728.33130 58.76814 49.7771
Totals 1463.18439 134.68922
*** End of Report ***
LC1260 30/11/2019 14:56:15 Page 1leof 1

Supplementary Figure 197. HPLC data of 6aa
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Data File F:\DATA\JFENG\DATA\FJ-11-2(AD,20%,1.0).D
Sample Name: FJ-11-2(AD,20%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 02/10/2019 09:54:34

Inj Volume : Manually
Acg. Method : F:\METHOD\JFeng.M
Last changed : 02/10/2019 09:02:21 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed ¢ 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\FJ-11-2(AD,20%,1.0).D)
mAU
| OO Me
200 o7
Si:
: CO 'OH
150
1 Me Me
100 6aa
L AP
© ‘,\b?’
0 ] A___,_,__,_IA‘
=3 T ™7 T T T T T I R T
1 2 3 4 5 8 9 mir|
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution 3 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HE bt [ [ s i s |
1 5.953 MM 0.1834 144.72801 12.15570 4.1140
2 7.542 MM 0.2246 3373.18140 250.26053 95.8860

Totals : 3517.90941 263.41623

LC1260 30/11/2019 14:59:34

Supplementary Figure 198. HPLC data of 6aa

161

Page 1of 2



Data File F:\DATA\JFENG\DATA\BXF-2-134(AD,20%,1.0).D
Sample Name: BXF-2-134(AD,20%,1.0)

Acg. Operator
Location : 9:

Injection Date : 11/11/2019 19:48:42

Acg. Method ¢ DEF LC.M
Analysis Method : F:\METHOD\ZK.M
Last changed : 14/07/2019 15:34:15 by

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\BXF-2-134(AD,20%,1.0).D)

mAU _| 3

60—

40 6bb : racemic g
D
D
i N
20+
0_
it Y PN ¥
— ——T———— " T T T[T T
5 10 15 20 25 30 35 40 min
Area Percent Report
Sorted By g Signal
Multiplier 3 1.0000
Dilution $ 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [rin] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
1 185689 BB 0.4588 3717.13770 125.04779 50.3423
2 29.900 BB 0.9877 3666.59521 57.52039 49.6577
Totals : 7383.73291 182.56818
*** End of Report ***
LC1260 30/11/2019 10:38:41 Page 1loef 1

Supplementary Figure 199. HPLC data of 6bb
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Data File F:\DATA\JFENG\DATA\BXF-2-133(AD,20%,1.0).D
Sample Name: BXF-2-133(AD,20%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 11/11/2019 20:34:26

Inj Volume : No inj
Acg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed ¢ 11/11/2019 19:40:53 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed ¢ 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\BXF-2-133(AD,20%,1.0).D)
©
30 e
T L T T . L D R R AR P R
) 10 15 20 25 30
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ s i e |
1 15.695 BB 0.4574 219.95226 7.34449 4.3885
2 29.876 BB 0.9784 4792.11133 74.90202 95.6115
Totals : 5012.06358 82.24650
LC1260 30/11/2019 10:39:21 Page 1lwoef 2

Supplementary Figure 200. HPLC data of 6bb
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Data File F:\DATA\JFENG\DATA\FJ-11l-ll-rac(AD,20%,1.0).D

Sample Name:

FJ-11-11-rac(AD,20%,1.0)

Acg. Operator

Sample Operator
Acq.
Injection Date

Instrument :

LC1260
02/10/2019 09:14:50

Location : 1

Inj Volume : Manually
Acg. Method : F:\METHOD\JFeng.M
Last changed 02/10/2019 09:02:21 by
(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\FJ-11-11-rac(AD,20%,1.0).D)
mAU ] &
] 9
1 &
250 o
] Me Me
O /
Me Si. g
200 7N\ /OH
Ph Ph
150
] 6cc : racemic
100
50;
0 il |
U S N S A T LB O VAT R SR LA T T T
1 2 3 4 5 6 7 _mir|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
R Setnhs [ [ = e e e e |
1 4.462 BB 0.1117 2335.01074 325.37936 50.2081
2 5.245 BB 0.1310 2315.65405 273.00372 49.7919
Totals 4650.66479 598.38309
LC1260 30/11/2019 15:02:07 Page 1lwoef 2

Supplementary Figure 201. HPLC data of 6cc
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Data File F:\DATA\JFENG\DATA\FJ-11-10(AD,20%,1.0).D
Sample Name: FJ-11-10(AD,20%,1.0)

Acg. Operator

Injection Date
Acg. Method
Analysis Method
Last changed
Additional Info

Location

02/10/2019 09:26:55

JFeng.M

F: \METHOD\ ZK.M

14/07/2019 15:34:15 by

Peak (s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAUJFENG\DATAWFJ-11-10(AD,20%,1.0).D)
mAU 2
IN]
700
] Me Me
b /4
7 Me Si
] 7'\ OH
Ph
500 Ph
400
] 6cc
300
2007
: ©
100 @
1 ~
—— 7T T — — o T
1 2 3 4 6 min|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
il: 4.466 BB 0.1040 391.48196 58.51941 6.15289
2 5.248 BB 0.1231 5971.06201 748.19598 93.8471
Totals 6362.54398 B806.71540
*** End of Report ***
LC1260 30/11/2019 15:03:40 Page 1loef 1

Supplementary Figure 202. HPLC data of 6cc
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Data File F:\DATA\JFENG\DATA\BXF-2-139(AD,20%,1.0).D
Sample Name: BXF-2-139(AD,20%,1.0)

Acg. Operator

Location

Injection Date : 13/11/2019 20:24:19

Acg. Method ¢ DEF LC.M
Analysis Method : F:\METHOD\ZK.M
Last changed : 14/07/2019 15:34:15 by

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATA\JFENG\DATA\BXF-2-139(AD,20%,1.0).D)
by
o
3
©
] 6dd : racemic
150 |
100
50—_
0_
—— T T T T : " . T —r—
1 2 3 4 5 T 8 9 min
Area Percent Report
Sorted By g Signal
Multiplier 3 1.0000
Dilution g 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
: 4.841 BB 0.1188 2694.25537 338.59076 50.0765
2 6.982 BB 0.1819 2686.01855 227.27237 49.9235
Totals : 5380.27393 565.86313
*** End of Report ***
LCl1260 30/11/2019 10:26:09 Page 1of 1

Supplementary Figure 203. HPLC data of 6dd
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Data File F:\DATA\JFENG\DATA\BXF-2-138-2(AD,20%,1.0).D
Sample Name: BXF-2-138-2(AD,20%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 14/11/2019 13:30:51

Inj Volume : No inj
Acg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed ¢ 14/11/2019 18:24:42 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed ¢ 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\BXF-2-138-2(AD,20%,1.0).D)
mAU |
1200
1000
800
| 6dd
600 |
400
] i
] o &
200 g‘z‘dy
0 .
T T T T T T T T v T T T T g T T
2 4 6 8 10 mi
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ = e e e e |
1 4.838 MM 0.1328 1344.55688 168.68443 7.6019
2 6.869 MM 0.2021 1.63426e4 1347.47070 92.3981
Totals : 1.76871e4 1516.15514
LC1260 30/11/2019 10:29:12 Page 1lwoef 2

Supplementary Figure 204. HPLC data of 6dd
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Data File F:\DATA\JFENG\DATA\BXF-2-150(AD,20%,1.0).D

Sample Name: BXF-2-150(AD,20%,1.0)

Acg. Operator

Location

19/11/2019 15:40:14

DEF LC.M

F: \METHOD\ ZK.M

14/07/2019 15:34:15 by

Peak (s) manually integrated

Injection Date
Acg. Method
Analysis Method
Last changed s
Additional Info

DAD1 F, Sig=273,4 Ref=off (FADATAJFENG\DATA\BXF-2-150(AD,20%,1.0).D)
AU ] 2
m u% Q}?‘b‘
¥ &8
2000 | o
il «
1750
1500
1250 )
1 6ee : racemic
1000 |
750 o
] R
il g
] = (&
500 e
250
0] AWJ . :
i T T T T T T ¥ T T 3 T T T T T T T T T T T T T T T T
2 4 6 8 10 12 14 mir
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 F, Sig=273,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
il: 4.586 MM 0.1469 1.88444ed4 2137.47729 49.3094
2 11.637 MM 0.6176 1.93722e4 522.74225 50.6906
Totals 3.82166ed4 2660.21954
*** End of Report ***
LC1260 30/11/2019 10:35:20 Page 1loef 1

Supplementary Figure 205. HPLC data of 6ee
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Data File F:\DATA\JFENG\DATA\BXF-2-149(AD,20%,1.0).D
Sample Name: BXF-2-149(AD,20%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 19/11/2019 16:01:08

Inj Volume : No inj
Acg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed i 19/11/2019 15:33:49 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed ¢ 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\BXF-2-149(AD,20%,1.0).D)

mAU

60|

Area Percent Report

Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %

1 4.595 BB 0.1078 154.87248 22.10028 6.1456
2 12.324 BB 0.3647 2365.19214 100.43896 93.8544

Totals : 2520.06462 122.53924

LCl260 30/11/2019 16:41:03

Supplementary Figure 206. HPLC data of 6ee
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Data File F:\DATA\JFENG\DATA\SL-1-16(AD,20%,1.0).D
Sample Name: SL-1-16(AD,20%,1.0)

Acg. Operator

Injection Date
Acg. Method
Analysis Method

26/10/2019 16:22:16
DEF_LC.
F: \METHOD\ ZK.M

M

Last changed : 14/07/2019 15:34:15 by

Additional Info

Peak(s) manually integrated

Location

DAD1 D, Sig=230,4 Ref=off (F\DATAWFENG\DATA\SL-1-16(AD,20%,1.0).D)
mAU ] B
1600 b
Me B
o
A
1400 | O
Me Me
O/
1200 Me Siy,
] i \v'OH
] Ph Ph
1000 Me
800 6ff : racemic
600—-
400——
200
0 ,/L . }
———— T ] T I —— T
1 2 3 4 6 8 9 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 D, Sig=230,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [rin] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
il: 4,355 BV 0.1168 1.25693e4 1650.55920 49.7878
2 4.887 VB 0.1340 1.26764e4 1449.27954 50.2122
Totals 2.52456e4 3099.83875
*** End of Report ***
LC1260 30/11/2019 15:28:27 Page 1loef 1

Supplementary Figure 207. HPLC data of 6ff
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Data File F:\DATA\JFENG\DATA\FJ-11-480 (AD,20%,1.0).D
Sample Name: FJ-11-480(AD,20%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 26/10/2019 16:47:40

Inj Volume : No inj
Acg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed t 26/10/2019 16:16:32 by

(modified after loading)
Analysis Method : F:\METHOD\ZK.M
Last changed ¢ 14/07/2019 15:34:15 by
Additional Info : Peak(s) manually integrated

DADA D, S5ig=230,4 Ref=off (F\DATA\FENG\DATAV J-11-480(AD,20%,1.0).D)
mAU 2
Me
1750
] Me
1500 Me 7
] QY
i M e Sl i ] ,O H
1250 [ 3
1 Ph Ph
1000 Me
] 6ff
750
500
250 s
4 <t
0+ . /\ ; ’
e O 7 e L et T TR A T A A R ) R T
1 2 3 4 5 6 7 o

Area Percent Report

Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 D, Sig=230,4 Ref=off

Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HE bt [ [ s i s |
1 4.350 BB 0.1280 1282.92566 155.90511 6.5373
2 4.879 BB 0.1518 1.83418e4 1913.80811 93.4627

Totals : 1.96247e4 2069.71321

LCl260 30/11/2019 15:27:55 Page 1 ek 2

Supplementary Figure 208. HPLC data of 6ff
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Data File F:\DATA\BXF\DATA\bxf-3-87(AD,90%,1.0).D
Sample Name: bxf-3-87 (AD,90%,1.0)

Acqg. Operator

Location : 1
Injection Date : 05/06/2020 20:06:16
Acqg. Method : DEF_LC.M
Analysis Method : C:\Chem32\1\Methods\DEF LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 D, Sig=230,4 Ref=off (FADATA\BXF\ADATA\bxf-3-87(AD,90%,1.0).D)
AU S
™ & @Wb
] L
4 .’;,
&
0. O s
1200 O; - Ogi,OH
1 i o
4 /i ‘ 2
leoiimNe o
1000+
1 6gg .racemic 6g9g’', racemic
800
600
400
200
0 M
e e B e e e I FENLANE SN S N e e o e e e e
2.5 5 7.5 10 125 15 17.5 20 mi
Area Percent Report
Sorted By 8 Signal
Multiplier $ 1.0000
Dilution § 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl D, Sig=230,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %

1 1.86025e4 1396.24304 26.3920
2 12.9%5 MM 0.3132 1.66995e4 888.73657 23.6922
3 13.942 MM 0.3352 1.67672e4 833.79187 23.7882
4 17.177 MM 0.4242 1.8416le4 723.56079 26.1276

Totals : 7.04853e4 3842.33228

*** End of Report ***

LC1260 02/07/2020 09:06:10 Page L ol L

Supplementary Figure 209. HPLC data of a mixture of 6gg and 6gg’

172



Data File F:\DATA\BXF\DATA\bxf-3-97(AD, 90%,1.0).D
Sample Name: bxf-3-97 (AD,90%,1.0)

Acg. Operator

Sample Operator
Acq.
Injection Date

Instrument :

Acg. Method :
Last changed

Analysis Method :
Last changed
Additional Info :

LC1260
05/06/2020 20:30:54

Location

Inj Volume :

C:\Chem32\1\Methods\DEF_LC.M
05/06/2020 19:59:36 by R4
(modified after loading)
C:\Chem32\1\Methods\DEF_LC.M
13/02/2014 23:27:44 by SYSTEM
Peak (s) manually integrated

No inj

DAD1 D, Sig=230,4 Ref=off (FADATA\BXF\DATAWxf-3-97(AD,90%,1.0).D)

mAU
- QL. 2 %
] Me >-Me g &
=2
(o ¥ 07 .OH =
g or Si’, i
800 | i ‘Ph 1 ‘Me
Me Ph
6gg 6gg’
600 —
400
N
200 )
] o &
0—‘/\/\-/\_,%,5/&_,_/\,4_
T L T | R S [ T T T T ™ L )
25 5 75 10 125 15 17.5 20 mi
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 D, Sig=230,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HE St [ [ s i e e |
1 9.290 MM 0.2274 1087.30542 79.70558 2.5460
2 13.007 MM 0.3147 1.93764e4 1026.02612 45.3712
3 13.967 MM 0.3160 1045.86145 55,16383 2.4490
4 17.196 MM 0.4265 2.11968e4 828.32391 49.6338
Totals 4.27063e4 1989.21945
LC1260 02/07/2020 09:05:07 Page 1lwoef 2

Supplementary Figure 210. HPLC data of a mixture of 6gg and 6gg’
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Data File F:\DATA\JFENG\DATA\FJ-12-129-rac (AD,20%,1.0).D
Sample Name: FJ-12-129-rac(AD,20%,1.0)

Acg. Operator
Location : 1
Injection Date : 30/05/2020 19:23:31

Acg. Method ¢ DEF LC.M
Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed ¢ 13/02/2014 23:27:44 by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\FJ-12-129-rac(AD,20%,1.0).D)
mAU 4 2
<
OO ¢
] <
1 Ph ©
70 a5
1 S0
1 Ph Ph
60 6m, racemic 6b, racemic
50
] ©
] o
40 B b
i 5 ©
] 0
] £
30
20
10—_
0 5 ‘
. T T T T T T T T T T T T T T T T T T T I T T ¥ T T T T T T T T T T T T T T
25 5 7.5 10 12.5 15 17.5
Area Percent Report
Sorted By 4 Signal
Multiplier B 1.0000
Dilution 3 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
e - a [} [ === e | i =]
A 8.433 BV 02053 975.61163 73+31185 122.3421
2 9.078 VB 0.2249 1219.14490 83.20212 27.9191
3 16.837 BB 0.5125 976.81873 29.79408 22.3697
4 18.436 BB 0.5209 1195.12402 35.66485 27.3690
Totals : 4366.69928 221.97290
**% End of Report **#*
LC1260 02/07/2020 08:57:37 Page 1of 1

Supplementary Figure 211. HPLC data of a mixture of 6m and 6b
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Data File F:\DATA\JFENG\DATA\FJ-12-129-(1)-(AD,20%,1.0).D
Sample Name: FJ-12-129-(1)-(AD,20%,1.0)

Acg. Operator
Sample Operator

Acg. Instrument : LC1260 Location : 1
Injection Date : 30/05/2020 19:45:47

Inj Volume : No inj
Acqg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed : 30/05/2020 19:17:08 by

(modified after loading)
Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed ¢ 13/02/2014 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=254,4 Ref=off (F\DATAWFENG\DATA\FJ-12-129-(1)-(AD,20%,1.0).D)

mAU

80

60

40

20

Area Percent Report

Sorted By : Signal
Multiplier § 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
B S === e = = =
1 8.459 BV 0.2472 157.42493 9.12679 2.7260
2 9.103 VB 0.2299 100.14957 6.71967 1.7342
3 16.852 BB 0.5137 3016.47290 91.25183 52,2334
4 18.459 BB 0.5197 2500.93750 74.86879 43.3064

Totals : 5774.98490 181.96678

1LCl260 02/07/2020 09:01:22 Page 1of 2

Supplementary Figure 212. HPLC data of a mixture of 6m and 6b

175



Data File F:\DATA\JFENG\DATA\FJ-11-169-race-(1l) (AD,10%,1.0).D
Sample Name: FJ-11-169-race-(1) (AD,10%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 01/03/2020 15:18:05

Inj Volume : Manually
Acg. Method : F:\METHOD\JFeng.M
Last changed : 01/03/2020 14:45:42 by

(modified after loading)
Analysis Method : F:\METHOD\JFeng.M
Last changed : 19/09/2014 20:49:49 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F\DATAWJFENG\DATA\FJ-11-169-race-(1)(AD,10%,1.0).D)
mAU
250
: Ph
Ph
200 OH
sj-OH
i N
_ PhPh
150 |
] 7 : racemic
100
50
0
——T ] T T T
1 2 3 4 5 6 7 mir|
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution 3 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ s i e [ |
1 4.911 MM 0.1720 2570.65186 249.05777 51.4860
2 6.165 MM 0.2095 2422.26465 192.74477 48.5140

Totals : 4992.91650 441.80254

LC1260 01/03/2020 17:26:57 Page 1 ek 2

Supplementary Figure 213. HPLC data of 7
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Data File F:\DATA\JFENG\DATA\FJ-11-169-chiral-0226(AD,10%,1.0).D

Sample Name:

FJ-11-169-chiral-0226(AD,10%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date 26/02/2020 15:16:53
Inj Volume : Manually
Acg. Method : F:\METHOD\JFeng.M
Last changed 26/02/2020 14:48:03 by
(modified after loading)
Analysis Method : F:\METHOD\JFeng.M
Last changed 19/09/2014 20:49:49 by
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=254,4 Ref=off (FADATA\JFENG\DATA\F J-11-169-chiral-0226(AD,10%,1.0).D)
mAU 3 o
1 = K
] )
Ph ¢
700 Ph
1 OH
600 Si(oH
] |
] phPh
500
] 7
400
300
200
] o
A )
100 8 4~
&
A
0] — : :
———— T ————————r——— —
i 2 3 4 5 6 i mir|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
R bt [ [ s i s |
1 4.896 MM 0.1824 493.44849 45.10007 4.6490
2 6.150 MM 0.2149 1.01206e4 784.92267 95.3510
Totals 1.06141e4 830.02274
LC1260 26/02/2020 15:27:27 Page 1lwoef 2

Supplementary Figure 214. HPLC data of 7
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Data File F:\DATA\JFENG\DATA\FJ-11-123-rac-(2) (AD,10%,1.0).D
Sample Name: FJ-11-123-rac-(2) (AD,10%,1.0)

Acg. Operator
Location
Injection Date : 01/03/2020 17:23:51

Acg. Method : JFeng.M
Analysis Method : F:\METHOD\JFeng.M
Last changed ¢ 19/09/2014 20:49:49 by

Additional Info : Peak(s) manually integrated

Supplementary Figure 215. HPLC data of 8

178

DAD1 A, Sig=254,4 Ref=off (F\DATAWFENG\DATA\FJ-11-123-rac-(2)(AD,10%,1.0).D)
mAU 3
350
— Ph 5
@
300~ o @
Si-wOH
] 1w
250 PhPh
200 8  racemic
150—_
100
50
0-] _fv\/\p\4_»‘_/A\_k',A/\\_.__‘,/\,-"\\____q a5 y
" " T " " r T " r " T v ' T : ; :
2 4 6 10 min|
Area Percent Report
Sorted By g Signal
Multiplier 3 1.0000
Dilution $ 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [rin] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
il: 8::158: BB 0.2881 6883.85938 378.69330 49.8741
2 9.680 BB 0.3824 6918.61914 285.77731 50.1259
Totals : 1.38025e4 664.47061
*** End of Report ***
LC1260 01/03/2020 17:36:20 Page 1loef 1



Data File F
Sample Name

:\DATA\JFENG\DATA\FJ-11-123-chiral-(8) (AD,10%,1.0).D
: FJ-11-123-chiral-(8) (AD,10%,1.0)

Acg. Operator

Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 01/03/2020 17:09:06

Inj Volume : Manually
Acg. Method : F:\METHOD\JFeng.M
Last changed ¢ 01/03/2020 16:47:42 by

(modified after loading)

Analysis Method : F:\METHOD\JFeng.M
Last changed : 19/09/2014 20:49:49 by
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F\DATAWFENG\DATA\FJ-11-123-chiral-(8)(AD,10%,1.0).D)
mAU
175
] Ph
150 /
] Si-nOH
R
125 PhPh
100 8
75
50
25
T T T T y T T T y T T T T T
2 4 6 8 10 min|
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HRe Sttt [ [ = e s |
1 8.157 MM 0.3126 199.56143 10.63889 4.2780
2 9.665 MM 0.4017 4465.22070 185.24721 95.7220
Totals 4664.78214 195.88610
LC1260 01/03/2020 17:25:15 Page 1lwoef 2

Supplementary Figure 216. HPLC data of 8
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Data File F:\DATA\JFENG\DATA\FJ-11-170-rac-0225(AD,6%,1.0).D
Sample Name: FJ-11-170-rac-0225(AD,6%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location
Injection Date : 25/02/2020 10:48:00

Inj Volume :
Acg. Method : F:\METHOD\JFeng.M
Last changed ¢t 25/02/2020 10:45:25 by

(modified after loading)
Analysis Method : F:\METHOD\JFeng.M
Last changed : 19/09/2014 20:49:49 by
Additional Info : Peak(s) manually integrated

Manually

DAD1 F, Sig=273,4 Ref=off (FADATAWJFENG\DATA\FJ-11-170-rac-0225(AD,6%,1.0).D)
mAU 3
350 Ph
] AN
] Br
300
] >
250 S'I\Ph
] Ph
200 9 : racemic
150*_
100~
50—A
o]
T . T L N CIE R N R S S R | I S —
1 2 3 4 S min|
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 F, Sig=273,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HE bt [ [ = e s |
1 3.438 MM 0.0863 1850.17505 357.46512 49.6878
2 4.035 MM 0.1516 1873.42151 206.02863 50.3122
Totals : 3723.59656 563.49374
LC1260 03/03/2020 16:26:07 Page 1lwoef 2

Supplementary Figure 217. HPLC data of 9
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Data File F:\DATA\JFENG\DATA\FJ-11-170-chiral-0225 (AD,6%,1.0).D

Sample Name:

FJ-11-170-chiral-0225 (AD, 6%,1.0)

Acg. Operator

2570272020 10:57:15
JFeng.M
F: \METHOD\JFeng.M

Injection Date
Acg. Method
Analysis Method
Last changed s
Additional Info

Location : 9:

19/09/2014 20:49:49 by
Peak (s) manually integrated

DAD1 F, Sig=273,4 Ref=off (FADATAUFENG\DATA\FJ-11-170-chiral-0225(AD,6%,1.0).D)
mAU 4 & Ed
] . @
140 Ph &
1 g e 1
] Br
120 O
| /
1 Si~
100 1 ~Ph
80— 9
60 |
40— q
&
i 5 K%
20 ;‘?@"’
0 'A,ﬁ L L
1 T T T T T T T T T T T X T T T T T T T T T T T T T T T T
1 2 3 4 5 min|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 F, Sig=273,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
e o] s e s et S |
1 3.424 MM 051019 82.63519 1352122 542715
2 4.026 MM 0.1654 1484.94800 149.61452 94.7285
Totals 1567.58319 163.13574

*** End of Report ***

LCl1260 03/03/2020 16:27:59

Page

Supplementary Figure 218. HPLC data of 9
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Data File F:\DATA\JFENG\DATA\FJ-12-195-a-race(0D,5%,1.0).D
Sample Name: FJ-12-195-a-RACE(0OD,5%,1.0)

Acg. Operator
Location : 1
Injection Date : 27/06/2020 16:02:11

Acg. Method ¢ DEF LC.M
Analysis Method : C:\Chem32\1\Methods\DEF ILC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (F\DATA\JFENG\DATA\FJ-12-195-a-race(0OD,5%,1.0).D)
mAU
600
] Ph
J o?
500+ Br
400 |
10 : racemic
300 -
200
100;
ol
T T v T v T T T T T T T T T v T T T T T r
2 4 6 8 10 min|
Area Percent Report
Sorted By g Signal
Multiplier 3 1.0000
Dilution g 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
e o] s e s et S |
il: 6.901 MM 0.2046 7744.19629 630.75885 50.9401
2 9.440 MM 0.2720 7458.36865 456.97809 49.0599

Totals ¢ 1.52026e4 1087.73694

*** End of Report ***

LCl260 01/07/2020 21:13:52 Page 1L el 1

Supplementary Figure 219. HPLC data of 10
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Data File F:\DATA\JFENG\DATA\FJ-12-199-(0D,5%,1.0).D
Sample Name: FJ-12-199-(0D,5%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date : 27/06/2020 16:15:48

Inj Volume : No inj
Acg. Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed t 27/06/2020 15:54:59 by

(modified after loading)
Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed ¢ 13/02/2014 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWJFENG\DATA\FJ-12-199-(0D,5%,1.0).D)
mAU_
Ph
800 O o
] Br
600 |
10
400 -
200
4
] N3
o &
8 F
o
0 . : T
y y T T T f T Y ¥ T 7 T T T T
2 4 6 8 10
Area Percent Report
Sorted By 3 Signal
Multiplier 3 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ s i s |
1 7.007 MM 0.2034 1.20889e4 990.55432 96.0161
2 9.553 MM 0.2690 501.59738 31.07435 3.9839
Totals : 1.25905e4 1021.62867
LC1260 01/07/2020 21:15:04 Page 1lwoef 2

Supplementary Figure 220. HPLC data of 10
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Data File F:\DATA\JFENG\DATA\FJ-12-198-race(0OD,5%,1.0).D
Sample Name: FJ-12-198-race(0D,5%,1.0)

Acg. Operator
Location : 1
Injection Date : 28/06/2020 09:24:05

Acg. Method : JFeng.M
Analysis Method : C:\Chem32\1\Methods\DEF ILC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\FJ-12-198-race(OD,5%,1.0).D)
mAU 7
] ©
4 Q;)
] o &
] 9 &
250 P g?@
O/
OMe
200
1 11 racemic
150
100
50—
0—__/wa¥ t v
—T 77— [
2 4 6 8 10 12 14
Area Percent Report
Sorted By g Signal
Multiplier 3 1.0000
Dilution $ 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [rin] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
il: 9.939 MM 0.4101 7322.38721 297.60254 50.9989
2 12.316 MM 0.4715 7035.55566 248.70322 49.0011
Totals : 1.43579%4 546.30576
*** End of Report ***
LC1260 01/07/2020 21:16:01 Page 1loef 1

Supplementary Figure 221. HPLC data of 11
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Data File F:\DATA\JFENG\DATA\FJ-12-200-(0D,5%,1.0).D
Sample Name: FJ-12-200-(0D,5%,1.0)

Acg. Operator
Location : 1
Injection Date : 28/06/2020 09:42:18

Acg. Method : JFeng.M
Analysis Method : C:\Chem32\1\Methods\DEF LC.M
Last changed : 13/02/2014 23:27:44 by SYSTEM

Additional Info : Peak(s) manually integrated

DAD1 A, Sig=254,4 Ref=off (FADATAJFENG\DATA\FJ-12-200-(0D,5%,1.0).D)
mALU
500+
P
1 o7
400
OMe
300
1
200 |
100
0 i IO
1 T T T T T T ¥ T T T T T T T T T T T T T T T T T T T T
2 4 6 8 10 12 14
Area Percent Report
Sorted By g Signal
Multiplier 3 1.0000
Dilution $ 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
e o] s e s et S |
1 9.959 MM 0.3773 1.19304e4 527.06537 96.2938
2 12.355 MM 0.4676 459.18649 16.36664 3.7062

Totals ¢ 1.238%6e4 543.43201

*** End of Report ***

LCl260 01/07/2020 21:17:25 Page 1L el 1

Supplementary Figure 222. HPLC data of 11
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Data File F:\DATA\JFENG\DATA\FJ-12-132-race- (1) (AD,20%,1.0).D

Sample Name: FJ-12-132-race-(1) (AD,20%,1.0)

Acg. Operator

Injection Date 29/06/2020 21:26:16

Acg. Method : JFeng.M
Analysis Method : C:\Chem32\1\Methods\DEF L
Last changed : 13/02/2014 23:27:44 by SY

Additional Info : Peak(s) manually integrat

C.M
STEM
ed

Location

DAD1 A, Sig=254,4 Ref=off (FADATAWFENG\DATA\FJ-12-132-race-(1)(AD,20%,1.0).D)
mAU ] 9
350 O
1 Ph
] /4
300 Osi.
1 1 % /OH
Me Me Q
250 2
200 S6 :racemic
150
100
50
0 {4%\,\_,_% 5 i
——r 7T T T — — "
2 4 6 8 10 12 14 16 18 mir
Area Percent Report
Sorted By g Signal
Multiplier 3 1.0000
Dilution g 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rin] [min] [mAU*s] [mAU] %
ssasbs S s e [ [ =R SV i |
1 11525 BB 0.2767 6883.16504 381.08438 49.9439
2 17.926 BB 0.4543 6898.61523 235.11957 50.0561
Totals : 1.37818e4 616.20395
*** End of Report ***
LC1260 01/07/2020 21:10:00 Page 1loef 1

Supplementary Figure 223. HPLC data of S6
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Data File F:\DATA\JFENG\DATA\FJ-12-197 (AD,20%,1.0).D

Sample Name:

FJ-12-197 (AD,20%,1.0)

Acg. Operator
Sample Operator

Acqg. Instrument : LC1260 Location : 1
Injection Date 29/06/2020 21:48:05
Inj Volume : Manually
Acg. Method : F:\METHOD\JFeng.M
Last changed 29/06/2020 21:10:13 by
(modified after loading)
Analysis Method : C:\Chem32\1\Methods\DEF_LC.M
Last changed 13/02/2014 23:27:44 by SYSTEM
Additional Info : Peak(s) manually integrated
DAD1 A, Sig=254,4 Ref=off (FADATAJFENG\DATA\FJ-12-197(AD,20%,1.0).D)
mAU L5
200
175 Ph
o/
1 Si.
150: ] \"OH
- Me Me
125
100
] S6
75+
~
&
50 =
25
0_:4_4-/M ! ;
— T — ! .
2 4 6 8 10 12 14 16 18 mir|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [rmin] [rmin] [mAU*s] [mAU] %
HEe bt [ [ = e s |
1 11.547 BB 0.2694 B863.20203 49.03444 12.4029
2 17.945 BB 0.4469 6096.48047 209.86026 87.5971
Totals 6959.68250 258.89470
LC1260 01/07/2020 21:10:55 Page 1lwoef 2

Supplementary Figure 224. HPLC data of S6
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