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1. General Information and Materials

All 'H NMR (400 MHz) and *C NMR (100 MHz) and *F NMR (376 MHz)
spectra were recorded on Brucker spectrometers in CDCl3. Tetramethylsilane (TMS)
served as an internal standard (6 = 0) for *H NMR, and CDCl; was used as internal
standard (6 = 77.0) for *C NMR. Chemical shifts are reported in parts per million as
follows: chemical shift, multiplicity (s =singlet, d = doublet, t = triplet, g = quartet, m
= multiplet, br = broad). High-resolution mass spectrometry (HRMS) was performed
on lonSpec FT-ICR or Waters Micromass Q-TOF micro Synapt High Definition Mass
Spectrometer. HPLC analysis was performed on Dalian Elite (UV230+ UV/Vis
Detector and P230P High Pressure Pump). Chiralpak IC and AD-H column was
purchased from Daicel Chemical Industries, LTD. Melting points were uncorrected.
Single crystal X-ray diffraction data were recorded on Bruker-AXS SMART APEX II
single crystal X-ray diffractometer. The racemic standards used in HPLC studies were
prepared according to the general procedure by using racemic
(S)-2-(diphenyl((trimethylsilyl)oxy)methyl)pyrrolidine  catalysts. Yields for all
compounds were total yield of isolated anti and syn products unless otherwise
indicated.

All reactions and manipulations were carried out under an argon atmosphere in a
flame-dried or oven-dried flask containing magnetic stir bar. Dichloromethane (DCM),
1, 2-dichloroethane (DCE), CHCI; and toluene was distilled over calcium hydride.
Cinnamaldehydes 3 were prepared from palladium-catalyzed synthesis of
cinnamaldehydes from acrolein diethyl acetal and aryl iodides according to the
literature method.* Diarylprolinol silyl ethers 4a-d were prepared according to the
literature procedure.” Indoles 2 were prepared according to the literature method.?
Solvents for the column chromatography were distilled before use. 4 A molecular

sieves were dried in a Muffle furnace at 250 °C over 5 hrs.
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2. General Procedure for Optimization of Reaction Conditions

General procedure for the preparation of racemic three-component products:

A mixture of Rhy(OACc)4 (5 mol%), substituted cinnamaldehydes 3(0.1mmol), 3,
5- (CF3),CsH3COOH (40 mol%), rac-4a (20 mol%), and 4 A MS (25 mg) in 0.35 mL
of DCM under an argon atmosphere was cooled to 0 <C. The mixture of diazo
compounds 1 (0.2 mmol) and indoles 2 (0.2 mmol) in 0.35 mL of DCM was then
added over 0.35 h via a syringe pump. After completion of the addition, the reaction
mixture was stirred for another 48 h under 0 <C. After the completion of the reaction
(monitored by TLC, until diazo compounds 1 disappeared), the reaction mixture was
filtrated and evaporated in vacuo to give the crude product. The crude products was
purified by flash chromatography on silica gel (EtOAc/light petroleum ether = 1:50 ~
1:20) to give the pure product.
General procedure for the preparation of enantioselective three-component
products:

A mixture of [Ir(COD)CI], (10 mol%), substituted cinnamaldehydes 3(0.1mmol),
3, 5-(CF3),CsHsCOOH (40 mol%), (S)-4a (20 mol%), and 4 A MS (25 mg) in 0.35
mL of DCM under an argon atmosphere was cooled to 0 <C. The mixture of diazo
compounds 1 (0.2 mmol) and indoles 2 (0.2 mmol) in 0.35 mL of DCM was then
added over 0.35 h via a syringe pump. After completion of the addition, the reaction
mixture was stirred for another 48 h under 0 <C. After the completion of the reaction
(monitored by TLC, until diazo compounds 1 disappeared), the reaction mixture was
filtrated and evaporated in vacuo to give the crude product. The crude products was
purified by flash chromatography on silica gel (EtOAc/light petroleum ether = 1:50 ~
1:20) to give the pure product.
General procedure for the formation of iminium ion I1:

A mixture of [Ir(COD)CI], (10 mol%), cinnamaldehyde 3a (0.1mmol), 3,
5-(CF3),CsH3COOH (40 mol%), (S)-4a (20 mol%), and 4 A MS (25 mg) in 0.35 mL
of DCM under an argon atmosphere was cooled to 0 <C. After stirring 1h, the mixture

was monitored by LC-MS, iminium ion Il (EM: 440.24) was detected, 440.34 was
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found.
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Figure S1. The formation of iminium ion I monitored by LC-MS.

Table S1: Screening of chiral diphenylprolinol cocatalysts

0.1:0.2:0.4:2:2:1. The mixture of 1a and 2a in CH,Cl, was added to a suspension of
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Ph
Ny [I(COD)CI], (10 mol%) MeO,Cu.!
Py @E% (S)-4 (20 mol%)
Ph 1a COOMe N\ p-CF3CGH4COOH o +
+ 2a (40 mol%)
Ph WO CH,Cl,, 4AM.S. r.t. \
anti-5a
Ph Ph Ph Ar
>—+Ph >—+Ph H —<—Ar
OTMS OTES otes "N OTMs
Ar—3,5 (CF3)206H3
(S)-4a (S)-4b (S)-4c (S)-4d
entry  cocatalyst Yield (%)™ dr(anti/syn)?  ee (%)
1 (S)-4a 67 61:39 78/95
2 (S)-4b 56 64: 36 98/98
3 (S)-4c 62 64: 36 92/94
4 (S)-4d 39 50: 50 97/96
[a] General reaction conditions: [Ir(COD)CI],: (S)-4: acid : la: 2a: 3a



[Ir(COD)CI]2, (S)-4, acid, 3a and 4A M.S. in CH,Cl, over 0.35 h by a syringe pump.
[b] Total yield of isolated anti and syn products. [c] Determined by ‘H NMR
analysis of the crude mixture. [d] Determined by chiral HPLC analysis. M.S.=
molecular sieves.

Table S2: Screening of addictive of acids ™

O
N MeOzCF/:,,r,]
PR @ [I(COD)CIl, (10 mol%) o
Ph COOMe N (S)-4a (20 mol%)
1a . 29 \ acid (40 mol%)= +
Ph._~_0 CH,Cly, 4AM.S.rt. \
3a anti-5a
entry acid yield(%)™! dr(anti/sym)  ee(%)
1 p-NO,CeH,COOH 53 64:36 86/97
2 PhCOOH 43 50:50 89/93
3 p-CICsH,COOH 44 52: 48 89/94
4 p-CF3CgH4COOH 67 61: 39 78/95
5 3,5-(CF3),CsHsCOOH 56 67: 33 95/97
6°1  3,5-(CF;),CsH;COOH 45 66:34 94/96
7 3,5-(CF3),CsHsCOOH 53 67:33 94/97
8 TFA 0 - -
9 TsOH H,0 0 - -
10[9] _ 0 - -

[a], [b], [c], [d]: Reaction conditions as performed in Table 1. [e] The amount of
3,5-(CF3)2CsH3COOH is 20 mol%. [f] The amount of 3,5-(CF3),CsH3COOH is 50
mol%. [g] No acid is added.

Table S3: Screening of solvents &

N, [Ir(COD)CI], (10 mol%) MeOzClj,I:]
I @ (S)-4a (20 mol%) -
Ph” “COOMe N 3,5-(CF3),CeHsCOOH
1a . 2a \ (40 mol%) +
Ph._~_.0 solvents, 4A M.S. r.t. \
3a anti-5a

entry  solvent yield@)™  dr(anti/syn)’  ee(%)™
1 CH.CI, 56 67:33 95/97
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2 toluene 53 65:35 92/94
3 THF 39 69:31 94/90
4 CHCl,4 43 69:31 94/98
5 DCE 54 64:36 93/97
6! CH.Cl, 54 65:35 94/96

[a], [b], [c], [d]: Reaction conditions as performed in Table 1. [e] The amount of
(S)-4ais 30 mol%.

The procedure for derivation of the three-component product

anti-5a anti-6
97% ee 90% yield, 96% ee

To a flask charged with (2S, 3S)-anti-5a (0.03 mmol) in CH,Cl, (4 mL) was

stirred at 25 °C. BF3'Et,O (0.4 mmol%, 16 pL) was added. After the completion of
the reaction (monitored by TLC), the reaction mixture was quenched with saturated
aqueous solution of NaHCO3;. Then the product was extracted with CH,Cl,. The
combined organic phases were washed by water and brine, and dried over Na;SO,.
The product was then purified by flash chromatography (EtOAc/light petroleum ether
= 1:50 ~ 1:10) to give the pure product anti-6.

OH 0
Ph o
M302Cm,, Ph
Ph TSOH'H,0 Ph
_—
\ \
anti-5a 97% ee anti-8 97% yield, 96% ee anti-7 94%yield, 96% ee

To a flask charged with (2S,3S)-anti-5a (0.2 mmol) in methanol (1 mL) was
stirred at 25 °C. NaBH, (0.3 mmol) was added in batches. After the completion of the
reaction (monitored by TLC), the reaction mixture was quenched with saturated

aqueous solution of NH,Cl. Then the product was extracted with AcOEt. The
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combined organic phases were washed by water and brine, and dried over Na;SO,.
The product was then purified by flash chromatography (EtOAc/light petroleum ether
= 1:50 ~ 1:10) to give the pure product 8.

To a flask charged with (2S,3S)-anti-8 (0.2 mmol) in CH,Cl, (1 mL) was stirred at
25 °C. Then TsOH H,0(0.1 mmol) was added. After the completion of the reaction
(monitored by TLC), the reaction mixture was extracted with water. The combined
organic phases were dried over Na,SO,4 and the solvent was evaporated in vacuo. The
product was then purified by flash chromatography (EtOAc/light petroleum ether =
1:50 ~ 1:10) to give the pure product 7.

Several additional substrates used to test this reaction

N \\ [Ir(COD)CI], (10 mol%)
R1J\R2 N (S)-4a (20 mol%)

1 | 3,54(CF3),CeHsCOOH
+ 2 (40 mol%)
3 —a>
RAP CH,Cly, 4AMS., 0°C

3

ee(

entry | diazo enal product | yield(%) | dr(anti/syn) %)

Pho~C| atrace - - -
amount

Pho~°| atrace

indole
3\
N
\
\
2 o ©:\>
N \ amount
b @ Ph~~OC| atrace ) ) )
3 “Ph N
X \ amount
I .
Ph”~COOMe N reaction
5 & C | Mo - - -
BN .
COOMe N reaction
N, A\ NN no - - -
6 Iy @ ° )
Ph” “COOMe N\ m reaction
Ny = - =
7 L @f} Ph 0 mess
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3. Characterization Data of Compounds

(2S,3S)-methyl 2-(1-methyl-1H-indol-3-yl)-5-0x0-2,3-diphenylpentanoate (5a)

o (2S,35)-anti-5a: 97% ee. *"H NMR (400 MHz, CDCls) J 9.48 (s,
1H), 7.49 — 7.43 (m, 2H), 7.42 — 7.25 (m, 5H), 7.17 — 7.07 (m,
4H), 6.84 (t, J = 7.5 Hz, 1H), 6.77 (d, J = 7.3 Hz, 2H), 6.57 (d, J =
8.2 Hz, 1H), 5.09 — 4.97 (m, 1H), 3.77 (s, 3H), 3.56 (s, 3H), 3.17

(25.3S)antisa (M 1H), 290 —2.60 (m, 1H).
3C NMR (100 MHz, CDCls) 6 201.62, 173.68, 140.02, 139.04,
136.61, 132.70, 130.64, 129.28, 128.20, 127.66, 127.39, 127.37, 127.27, 122.38,
120.96, 118.90, 110.54, 109.35, 61.06, 52.18, 46.42, 44.59, 32.93.
HRMS(ESI) : Calcd. for Co7 Hag NO3 [M+H]": 412.1913, Found: 412.1902.
HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 15/1, Flow rate =0.8 mL/min),
tmajor = 18.83 min, tminor = 14.53 min.
(2R,3S)-methyl 2-(1-methyl-1H-indol-3-yl)-5-0x0-2,3-diphenylpentanoate (5a)
e (2R,3S)-syn-5a: 97%ee."H NMR (400 MHz, CDCls) § 9.55 (s,
1H), 7.34 — 7.26 (m, 3H), 7.22 (d, J = 7.1 Hz, 2H), 7.18 — 7.07
(m, 6H), 6.95 — 6.82 (m, 4H), 5.02 (d, J = 10.9 Hz, 1H), 3.81
(s, 3H), 3.47 (s, 3H), 3.22 (m, 1H), 2.70 (m, 1H).
(2R.3S)}syn5a  CNMR (100 MHz, CDCl;) 6 201.91, 173.06, 138.77,
137.27, 137.11, 131.45, 131.29, 128.86, 127.40, 127.25,

127.20, 126.72, 126.69, 122.35, 121.70, 119.20, 114.71, 109.21, 60.99, 51.91, 46.19,
43.86, 33.10. HRMS(ESI) : Calcd. for Cy7 Has NO3s [M+H]™: 412.1913, Found:
412.1918.

HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 15/1, Flow rate =0.8 mL/min),
tmajor = 16.63 MiN, tyinor = 13.81 min.
(2S,3S)-methyl3-(4-bromophenyl)-2-(1-methyl-1H-indol-3-yl)-5-0x0-2-phenylpen

tanoate (5b)
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(2S,3S)-anti-5b: 96%ee. *H NMR (400 MHz, CDCls) § 9.49
(s, 1H), 7.60 — 7.27 (m, 5H), 7.24 — 7.11 (m, 3H), 6.93 (s, 1H),
6.86 (t, J = 7.5 Hz, 1H), 6.69 — 6.49 (m, 2H), 5.23 — 4.74 (m,
1H), 3.79 (s, 2H), 3.56 (s, 2H), 3.26 — 2.88 (M, 1H), 2.81 —

2.40 (m, 1H).

(2S,3S)-anti-5b

BC NMR (100 MHz, CDCl3) 6 200.91, 173.52, 139.63,

138.30, 136.68, 132.41, 132.36, 130.41, 129.18, 128.26, 127.50, 127.47, 122.33,
121.28, 121.17, 119.04, 110.45, 109.45, 60.90, 52.25, 46.45, 43.91, 32.96.
HRMS(ESI) :Calcd. for C7H,4NOsNaBr [M+Na]*: 512.0837 , Found: 512.0858.
HPLC (Chiral AD-H, A= 220 nm, hexane/2-propanol = 15/1, Flow rate =1.0 mL/min),
tmajor = 17.82 min, tminor = 15.47 min.
(2R,3S)-methyl3-(4-bromophenyl)-2-(1-methyl-1H-indol-3-yl)-5-0x0-2-phenylpen
tanoate (5b)

0 (2R,3S)-syn-5b: 95%ee. *H NMR (400 MHz, CDCl3) 6 9.56
(s, 1H), 7.40 — 7.29 (m, 2H), 7.29 — 7.25 (m, 3H), 7.23 (s,
1H), 7.22 — 7.13 (m, 2H), 7.08 (d, J = 7.6 Hz, 2H), 6.99 —

Br 6.85 (m, 2H), 6.72 (d, J = 8.4 Hz, 2H), 5.01 (d, J = 10.9 Hz,
(2R,3S)-syn-5b 1H), 3.81 (s, 3H), 3.48 (s, 3H), 3.24 (d, J = 17.6 Hz, 1H),
2.74 - 2.57 (m, 1H). *C NMR (100 MHz, CDCl3) 6 201.17, 173.03, 138.00, 137.30,

136.91, 133.01, 131.26, 130.42, 128.87, 127.42, 126.88, 126.57, 122.29, 121.78,
121.24, 119.29, 114.31, 109.25, 77.34, 77.02, 76.71, 60.91, 51.97, 46.23, 43.18,
33.09.

HRMS(ESI) :Calcd. for C7H24NOsNaBr [M+Na]*: 512.0837 , Found: 512.0812.
HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 15/1, Flow rate =1.0 mL/min),
tmajor = 11.16 min, tyinor = 10.34 min.

(2S,3S)-methyl 2-(1-methyl-1H-indol-3-yl)-5-0x0-2-phenyl-3-(p-tolyl)pentanoate
(5¢)
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0 (2S,39)-anti-5¢ : 96%ee. 'H NMR (400 MHz, CDCls) & 9.47
(dd, J = 2.2, 1.0 Hz, 1H), 7.49 — 7.41 (m, 2H), 7.37 — 7.27 (m,
3H), 7.17 — 7.09 (m, 1H), 7.01 (s, 1H), 6.93 (dd, J = 11.1, 4.4
Hz, 2H), 6.86 — 6.78 (m, 1H), 6.68 — 6.61 (M, 2H), 6.54 (d, J =

(25,3S)-anti-5c 8.2 Hz, 1H), 4.99 (dd, J = 12.3, 2.5 Hz, 1H), 3.79 (s, 2H), 3.56

(s, 2H), 3.13 (ddd, J = 17.3, 2.4, 1.0 Hz, 1H), 2.68 (ddd, J = 17.3, 12.3, 2.4 Hz, 1H),
2.26 (s, 2H).
¥C NMR (100 MHz, CDCI3) ¢ 201.74, 173.72, 140.08, 136.81, 136.60, 135.82,
132.75, 130.46, 129.29, 128.14, 127.69, 127.30, 122.39, 120.89, 118.84, 110.59,
109.27, 61.06, 52.11, 46.45, 44.24, 32.91, 21.02.
HRMS(ESI) :Calcd. for CsH,7NOsNa [M+ Na]™: 448.1889 , Found: 448.0600.
HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 10/1, Flow rate =1.0 mL/min),
tmajor = 11.53 min, tyinor = 9.79 min.

(2R,3S)-methyl 2-(1-methyl-1H-indol-3-yl)-5-o0x0-2-phenyl-3-(p-tolyl)pentanoate
(5¢)

(2R,3S)-syn-5¢: 82%ee ."H NMR (400 MHz, CDCls) 6 9.55 (d,
J=1.0Hz, 1H), 7.37 — 7.27 (m, 2H), 7.25 — 7.20 (m, 3H), 7.17
~7.13 (m, 1H), 7.11 — 7.07 (m, 2H), 6.94 (d, J = 8.0 Hz, 2H),

(2R.3S)-syn-5c  6.92—6.83 (M, 2H), 6.75 (d, J = 8.0 Hz, 2H), 4.96 (dd, J =
12.2, 2.1 Hz, 1H), 3.82 (s, 3H), 3.48 (s, 3H), 3.19 (dd, J = 17.4,

1.2 Hz, 1H), 2.78 — 2.49 (m, 1H), 2.28 (s, 3H).
3¢ NMR (100 MHz, CDCl3) ¢ 202.08, 173.06, 137.26, 137.12, 136.75, 135.57,
131.49, 131.09, 128.78, 128.14, 127.14, 126.72, 126.63, 122.37, 121.66, 119.14,
114.83, 109.14, 60.97, 51.83, 46.16, 43.57, 33.07, 21.02.
HRMS(ESI) :Calcd. for C3H,7NO3Na [M+ Na]*: 448.1889 , Found: 448.1871.
HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 10/1, Flow rate =1.0 mL/min),
tmajor = 11.16 min, tminor = 9.00 min.
(2S,3S)-methyl 2-(1-methyl-1H-indol-3-yl)-5-0xo0-2-phenyl-3-(m-tolyl)pentanoate

(5d)
510



(2S,3S)-anti-5d: 98%ee .*H NMR (400 MHz, CDCls) 6 9.48
(s, 1H), 7.46 (d, J = 3.9 Hz, 2H), 7.35 — 7.27 (m, 4H), 7.13
(t, J = 7.6 Hz, 1H), 7.05 — 6.94 (m, 3H), 6.83 (t, J = 7.6 Hz,
1H), 6.66 (d, J = 7.4 Hz, 1H), 6.53 (d, J = 8.2 Hz, 1H), 6.45
(s, 1H), 4.99 (d, J = 12.9 Hz, 1H), 3.78 (s, 3H), 3.55 (s, 3H),
3.13 (d, J = 17.2 Hz, 1H), 2.70 (dd, J = 17.2, 12.9 Hz, 1H),

(2S,3S)-anti-5d

2.16 (s, 3H).
B3C NMR (100 MHz, CDCl3) 0 201.71, 173.64, 140.13, 138.82, 136.65, 136.59,
132.80, 131.34, 129.31, 128.17, 127.96, 127.83, 127.76, 127.33, 127.24, 122.41,
120.93, 118.87, 110.62, 109.28, 61.09, 52.08, 46.34, 44.57, 32.86, 21.37.
HRMS(ESI) :Calcd. for C,sH27NO3Na [M+Na]*: 448.1889 , Found: 448.1875.
HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 15/1, Flow rate =1.0 mL/min),
tmajor = 16.08 min, tminor = 11.96 min.
(2R,3S)-methyl 2-(1-methyl-1H-indol-3-yl)-5-0x0-2-phenyl-3-(m-tolyl)pentanoate
(5d)

(2R,3S)-syn-5d: 98%ee ."H NMR (400 MHz, CDCls) 6 9.56
(s, 1H), 7.33 — 7.27 (m, 2H), 7.22 (d, J = 9.1 Hz, 2H), 7.18 —
6.95 (m, 6H), 6.92 — 6.83 (m, 2H), 6.75 (d, J = 7.3 Hz, 1H),

(2R.3S)-syn-5d 6.55 (s, 1H), 4.97 (d, J = 11.8 Hz, 1H), 3.82 (s, 3H), 3.48 (s,

3H), 3.19 (d, J = 16.8 Hz, 1H), 2.68 (dd, J = 16.8, 11.8Hz,

1H).

3C NMR (100 MHz, CDCl3) 6 202.04, 172.99, 138.53, 137.25, 137.18, 136.66,

131.94, 131.50, 128.85, 128.38, 127.84, 127.22, 127.17, 126.73, 126.56, 122.34,

121.67, 119.16, 114.76, 109.14, 60.99, 51.81, 46.10, 43.87, 33.07, 21.36.

HRMS(ESI) :Calcd. for CgHosNO3 [M+H]": 426.2069 , Found: 426.2072.

HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 15/1, Flow rate =1.0 mL/min),

tmajor = 13.64 min, tyinor = 11.57 min.

(2S,3R)-methyl3-(furan-2-yl)-2-(1-methyl-1H-indol-3-yl)-5-0x0-2-phenylpentanoa

te(5e)
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(2S,3R)-anti-5e: 90%ee. *H NMR (400 MHz, CDCls) § 9.60 (s,
1H), 7.49 — 7.28 (m, 6H), 7.18 — 7.10 (m, 2H), 7.03 (s, 1H), 6.91
—6.79 (M, 1H), 6.70 — 6.60 (M, 1H), 6.18 (s, 1H), 5.72 (s, 1H),
5.11 (d, J = 11.2 Hz, 1H), 3.76 (s, 3H), 3.65 (s, 3H), 2.98 (d, J =

(25.3R)-anti-5e  16.7 Hz, 1H), 2.78 - 2.59 (m, 1H). 3C NMR (100 MHz, CDCl3)
0 200.89, 173.89, 153.48, 140.97, 138.78, 130.76, 129.47, 127.82,

127.79, 127.36, 127.20, 127.14, 122.00, 121.05, 118.91, 112.05, 110.34, 109.13,
60.41, 52.37, 44.95, 38.97, 32.89.
HRMS(ESI) :Calcd. for CosH,3NOsNa  [M+Na]™: 424.1525 , Found: 424.1522.
HPLC (Chiral IC, A= 254 nm, hexane/2-propanol = 6/1, Flow rate =0.8 mL/min), tmajor
=16.44 min, tyinor =11.86 min.
(2R,3R)-methyl3-(furan-2-yl)-2-(1-methyl-1H-indol-3-yl)-5-0x0-2-phenylpentano
ate(5e)
(2R,3R)-syn-5e: 94%ee. 'H NMR (300 MHz, CDCls) § 9.69 (s,
1H), 7.36 — 7.27 (m, 3H), 7.21 — 7.13 (m, 4H), 7.00 — 6.94 (m,
2H), 6.90 — 6.87 (m, 2H), 6.27 (dd, J = 3.2, 1.9 Hz, 1H), 6.04 (d,
J=3.3 Hz, 1H), 5.13 - 5.01 (m, 1H), 3.82 (s, 3H), 3.61 (s, 3H),
3.04 (dd, J = 17.9, 1.7 Hz, 1H), 2.77 — 2.61 (m, 1H). *C NMR

(2R,3R)-syn-5e

(100 MHz, CDCl3) 6 201.25, 173.30, 153.05, 141.20, 137.54,

137.20, 130.11, 128.56, 127.08, 126.95, 122.32, 121.71, 119.20, 113.41, 110.52,
110.15, 109.67, 109.16, 60.72, 52.17, 43.69, 38.67, 33.07.
HRMS(ESI) :Calcd. for CxsH,3sNOsNa  [M+Na]™: 424.1525 |, Found: 424.1522.
HPLC (Chiral IC, A= 254 nm, hexane/2-propanol = 6/1, Flow rate =0.8 mL/min), tmajor
=13.86 min, tminor =10.95 min.
(2S,3S)-methyl2-(4-fluorophenyl)-2-(1-methyl-1H-indol-3-yl)-5-0x0-3-phenylpent
anoate (5f)

(2S,3S)-anti-5f: 97%ee. *H NMR (400 MHz, CDCl3) 6 9.48 (s,
1H), 7.40 — 7.31 (m, 3H), 7.18 — 7.10 (m, 4H), 6.99 — 6.94 (m,
3H), 6.87 (t, J = 7.6 Hz, 1H), 6.76 (d, J = 7.1 Hz, 2H), 6.63 (d, J
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=8.1 Hz, 1H), 4.95 (dd, J = 12.1, 2.2 Hz, 1H), 3.77 (s, 3H), 3.58 (s, 3H), 3.13 (d, J =
16.8 Hz , 1H), 2.85 — 2.73 (m, 1H).

3¢ NMR (100 MHz, CDCls) 6 201.37, 173.52, 161.93 (d, J = 247.2 Hz), 138.94,
136.72, 135.77 (d, J = 3.3 Hz), 132.35, 131.11 (d, J = 8.0 Hz), 130.57, 127.48, 127.40,
127.35,122.19, 121.16, 119.08, 114.93 (d, J = 21.2 Hz), 110.66, 109.45, 60.54, 52.22,
46.53, 44.97, 32.93.

HRMS(ESI) :Calcd. for Cy;H,sNOsFNa  [M+Na]™: 452.1638 , Found: 452.1616.
HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 30/1, Flow rate =1.0 mL/min),
tmajor = 16.24 min, tminor =12.30 min.
(2R,3S)-methyl2-(4-fluorophenyl)-2-(1-methyl-1H-indol-3-yl)-5-o0x0-3-phenylpent

anoate (5f)

(2R,3S)-syn-5f: 97%ee. 'H NMR (400 MHz, CDCls) § 9.58
(s, 1H), 7.30 (d, J = 8.3 Hz, 1H), 7.24 — 7.12 (m, 5H), 7.09 —
7.02 (m, 2H), 6.99 — 6.80 (m, 6H), 4.99 (d, J = 11.8 Hz, 1H),
3.83 (s, 3H), 3.47 (s, 3H), 3.21 (d, J = 17.2 Hz, 1H), 2.73 -

(2R,3S)-syn-5f 2.56 (m, 1H).
B3C NMR (100 MHz, CDCl3) 0 201.58, 172.74, 161.99 (d, J = 246.7 Hz), 138.45,
137.30, 133.23 (d, J = 7.8 Hz), 132.72 (d, J = 3.2 Hz), 131.10, 128.61, 127.55, 127.39,
126.50, 122.19, 121.83, 119.31, 114.65, 113.46 (d, J = 21.1 Hz), 109.24, 60.38, 51.93,
45.90, 43.74, 33.10.
HRMS(ESI) :Calcd. for CoHosNOsF  [M+H]": 430.1818 , Found: 430.1818.
HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 30/1, Flow rate =1.0 mL/min),
tmajor = 13.72 min, tminor =11.63 min.
(2S,3S)-methyl2-(4-chlorophenyl)-2-(1-methyl-1H-indol-3-yl)-5-0x0-3-phenylpent

anoate (59)

(2S,3S)-anti-5g: 94%ee. 'H NMR (400 MHz, CDCl5) § 9.48 (s,
1H), 7.34 (t, J = 7.2 Hz, 3H), 7.27 — 7.24 (m, 2H), 7.20 — 7.07
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(m, 4H), 6.97 (s, 1H), 6.88 (t, J = 7.5 Hz, 1H), 6.76 (d, J = 7.2 Hz, 2H), 6.64 (d, J =
8.1 Hz, 1H), 4.94 (d, J = 10.3 Hz, 1H), 3.78 (s, 3H), 3.58 (s, 3H), 3.11 (d, J = 16.3 Hz,
1H), 2.87 — 2.73 (m, 1H).

BC NMR (100 MHz, CDCl3) 0 201.24, 173.29, 138.83, 138.58, 136.70, 133.29,
132.36, 130.83, 130.54, 128.22, 127.49, 127.38, 127.31, 122.15, 121.18, 119.13,
110.38, 109.46, 60.68, 52.27, 46.51, 44.85, 32.94. HRMS(ESI) :Calcd. for
Co7Ho4NO3NaCl  [M+Na]*: 468.1342 , Found: 468.1323.

HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 30/1, Flow rate =1.0 mL/min),
tmajor = 16.85 Min, tminor =12.54 min.
(2R,3S)-methyl2-(4-chlorophenyl)-2-(1-methyl-1H-indol-3-yl)-5-0x0-3-phenylpen
tanoate (59)

(2R,3S)-syn-5g: 99%ee. 'H NMR (400 MHz, CDCls) & 9.58 (s,
1H), 7.30 (d, J = 8.3 Hz, 1H), 7.24 — 7.11 (m, 7H), 7.03 (d, J =
8.7 Hz, 2H), 6.95 — 6.79 (m, 4H), 4.99 (dd, J = 12.1, 2.0 Hz,
1H), 3.83 (s, 3H), 3.47 (s, 3H), 3.25 — 3.14 (m, 1H), 2.73 — 2.59

(2R,3S)-syn-5g  (m, 1H).
B3C NMR (100 MHz, CDCl3) 0 201.47, 172,51, 138.32, 137.29, 135.51, 133.22,
133.01, 131.10, 128.58, 127.60, 127.45, 126.78, 126.42, 122.15, 121.87, 119.36,
114.38, 109.26, 60.46, 51.96, 45.85, 43.60, 33.12.
HRMS(ESI) :Calcd. for Co7HsNOsCl - [M+H]': 446.1523 , Found: 446.1524.
HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 30/1, Flow rate =1.0 mL/min),
tmajor = 13.08 min, tminor =11.23 min.
(2S,3S)-methyl2-(4-bromophenyl)-2-(1-methyl-1H-indol-3-yl)-5-0x0-3-phenylpen
tanoate (5h)

(2S,3S)-anti-5h: 94%ee. *H NMR (400 MHz, CDCls) 6 9.48 (s,
1H), 7.41 (d, J = 8.6 Hz, 2H), 7.34 — 7.27 (m, 3H), 7.18 — 7.09
(m, 4H), 6.97 (s, 1H), 6.89 (t, J = 7.4 Hz, 1H), 6.76 (d, J = 7.1
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Hz, 2H), 6.65 (d, J = 8.2 Hz, 1H), 4.94 (m, 1H), 3.78 (s, 3H), 3.58 (s, 3H), 3.11 (m,
1H), 2.86 — 2.73 (m, 1H).

3C NMR (100 MHz, CDCl3) ¢ 201.22, 173.21, 139.12, 138.81, 136.70, 132.37,
131.18, 130.53, 127.50, 127.38, 127.29, 122.15, 121.54, 121.19, 119.14, 110.30,
109.46, 60.76, 52.28, 46.50, 44.78, 32.94.

HRMS(ESI) :Calcd. for Cy;H,4NOsNaBr  [M+Na]*: 512.0837, Found: 512.0812
HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 30/1, Flow rate =1.0 mL/min),
tmajor = 18.43 min, tminor = 13.44 min.
(2R,3S)-methyl2-(4-bromophenyl)-2-(1-methyl-1H-indol-3-yl)-5-0x0-3-phenylpen
tanoate (5h)

Br (2R,3S)-syn-5h: 97%ee.*H NMR (400 MHz, CDCl3) 6 9.58 (s,
1H), 7.36 (d, J = 8.5 Hz, 2H), 7.30 (d, J = 8.2 Hz, 1H), 7.25 —
7.09 (m, 5H), 7.08 — 6.36 (M, 6H), 4.99 (d, J = 11.3 Hz, 1H),
3.83 (s, 3H), 3.47 (s, 3H), 3.19 (d, J = 17.4 Hz, 1H), 2.74 — 2.51
(m, 1H).

(2R,3S)-syn-5h ¥C NMR (100 MHz, CDCl3) 0 201.44, 172.44, 138.29, 137.29,
136.04, 133.37, 131.09, 129.74, 128.58, 127.61, 127.46, 126.40, 122.14, 121.88,
121.51, 119.37, 114.31, 109.26, 60.52, 51.97, 45.84, 43.53, 33.12.

HRMS(ESI) :Calcd. for Co;HsNOsBr  [M+H]™: 490.1018, Found: 490.1013
HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 30/1, Flow rate =1.0 mL/min),
tmajor = 13.69 min, tminor = 11.89 min.

(2S,3S)-methyl 2-(1-methyl-1H-indol-3-yl)-5-0x0-3-phenyl-2-(p-tolyl)pentanoate
(51)

(2S,3S)-anti-5i: 96%ee. *H NMR (400 MHz, CDCl3) & 9.48 (s,
1H), 7.38 — 7.30 (m, 3H), 7.18 — 7.06 (m, 6H), 6.92 (s, 1H), 6.85
(t, J = 7.6 Hz, 1H), 6.75 (d, J = 7.2 Hz, 2H), 6.65 — 6.58 (m, 1H),
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5.03 (d, J = 12.2 Hz, 1H), 3.77 (s, 3H), 3.56 (s, 3H), 3.15 (d, J = 17.4 Hz, 1H), 2.77 —
2.63 (m, 1H), 2.36 (s, 3H).

3¢ NMR (100 MHz, CDCls) 6 201.70, 173.83, 139.11, 137.04, 136.88, 136.58,
132.69, 130.66, 129.14, 128.92, 127.70, 127.32, 127.18, 122.49, 120.89, 118.81,
110.58, 109.29, 60.76, 52.13, 46.36, 44.57, 32.89, 21.06.

HRMS(ESI) :Calcd. for CosHsNO;  [M+H]": 426.2069, Found: 426.2079.

HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 15/1, Flow rate =1.0 mL/min),
tmajor = 14.30 min, tminor = 10.69 min.

(2R,3S)-methyl2-(1-methyl-1H-indol-3-yl)-5-0x0-3-phenyl-2-(p-tolyl)pentanoate(

(2R,3S)-syn-5i: 98%ee. ‘H NMR (400 MHz, CDCls) 6 9.56 (s,
1H), 7.43 — 7.26 (m, 2H), 7.24 — 7.08 (m, 5H), 7.07 — 6.81 (m,
7H), 4.97 (d, J = 11.8 Hz, 1H), 3.82 (s, 3H), 3.47 (s, 3H), 3.20
(d, J = 17.3 Hz, 1H), 2.79 — 2.63 (m, 1H), 2.38 (s, 3H).

13C NMR (100 MHz, CDCls) 6 202.00, 173.18, 138.86, 137.23,
136.80, 134.03, 131.31, 131.28, 128.78, 127.41, 127.35, 127.12, 126.75, 122.39,

(2R,3S)-syn-5i

121.62, 119.10, 114.90, 109.12, 60.64, 51.84, 46.28, 43.96, 33.07, 21.10.
HRMS(ESI) :Calcd. for CosH,7NOsNa  [M+Na]™: 448.1889, Found: 448.1909.
HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 15/1, Flow rate =0.8 mL/min),
tmajor = 14.50 min, tminor = 12.73 min.
(2S,3S)-methyl2-(4-methoxyphenyl)-2-(1-methyl-1H-indol-3-yl)-5-0x0-3-phenylpe
ntanoate (5j)

MeO (25,3S)-anti-5j: 94%ee. *H NMR (400 MHz, CDCl5) & 9.48 (s,
1H), 7.44 —7.29 (m, 3H), 7.22 — 7.04 (m, 4H), 7.00 — 6.81 (m,
4H), 6.75 (d, J = 7.4 Hz, 2H), 6.68 — 6.51 (m, 1H), 5.22 — 4.72
(m, 1H), 3.82 (s, 3H), 3.77 (s, 2H), 3.56 (s, 2H), 3.19 — 3.02 (m,
1H), 2.83 — 2.61 (m, 1H).

(2S,3S)-anti-5)  *C NMR (100 MHz, CDCls) 6 201.67, 173.87, 158.69, 139.14,
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136.63, 132.59, 131.91, 130.65, 130.47, 127.67, 127.34, 127.19, 122.50, 120.94,
118.88, 113.47, 110.72, 109.31, 60.42, 55.24, 52.10, 46.39, 44.75, 32.88.
HRMS(ESI) :Calcd. for CysH,sNO4 [M+H]": 442.2018 , Found: 442.2018.

HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 30/1, Flow rate =1.0 mL/min),
tmajor = 33.41 MiN, tminor = 23.44 min.
(2R,3S)-methyl2-(4-methoxyphenyl)-2-(1-methyl-1H-indol-3-yl)-5-0xo0-3-phenylp
entanoate (5))

(2R,3S)-syn-5j: 99%ee. *H NMR (400 MHz, CDCl3) 6 9.56
(s, 1H), 7.29 (d, J = 8.2 Hz, 1H), 7.22 — 7.12 (m, 5H), 7.01
(d, J = 8.8 Hz, 2H), 6.94 — 6.84 (m, 4H), 6.77 (d, J = 8.8 Hz,
2H), 4.96 (d, J = 11.0 Hz, 1H), 3.83 (d, J = 4.7 Hz, 6H), 3.47

(s, 3H), 3.20 (d, J = 17.3 Hz, 1H), 2.75 — 2.62 (m, 1H).
(2R,3S)-syn-5j 3C NMR (100 MHz, CDCls) 6 201.95, 173.16, 158.61,
138.84, 137.27, 132.58, 131.26, 129.16, 128.70, 127.40, 127.16, 126.74, 122.40,
121.66, 119.15, 115.02, 111.98, 109.12, 60.30, 55.21, 51.82, 46.20, 44.07, 33.06.
HRMS(ESI) :Calcd. for CysH,7NOsNa [M+Na]*: 464.1838 , Found: 464.1839.
HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 30/1, Flow rate =1.0 mL/min),
tmajor = 24.84 min, tminor = 22.35 min.
(2S,3S)-methyl2-(3-methoxyphenyl)-2-(1-methyl-1H-indol-3-yl)-5-0x0-3-phenylpe
ntanoate (5k)

(2S,35)-anti-5k: 98%ee. 'H NMR (400 MHz, CDCl3) 6 9.48 (s,
1H), 7.31 (d, J = 8.0 Hz, 1H), 7.25 — 7.21 (m, 1H), 7.16 — 7.00
(m, 6H), 6.95 (s, 1H), 6.89 — 6.82 (m, 2H), 6.77 (d, J = 6.9 Hz,

(2S,3S)-anti-5k 2H), 6.65 (d, J = 7.9 Hz, 1H), 4.99 (d, J = 11.7 Hz, 1H), 3.77
(s, 3H), 3.66 (s, 3H), 3.57 (s, 3H), 3.19 (d, J = 17.3 Hz, 1H), 2.81 — 2.65 (m, 1H).
3¢ NMR (100 MHz, CDCl3) ¢ 201.52, 173.56, 159.35, 141.66, 139.09, 136.61,
132.56, 130.65, 129.03, 127.69, 127.36, 127.25, 122.38, 121.70, 120.97, 118.94,
115.40, 112.78, 110.52, 109.29, 61.08, 55.25, 52.16, 46.49, 44.79, 32.90.

HRMS(ESI) :Calcd. for CosH,7NOsNa  [M+Na]™: 464.1838 , Found: 464.1845.
S17



HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 30/1, Flow rate =0.8 mL/min),
tmajor = 30.76 min, tminor = 27.30 mln.
(2R,3S)-methyl2-(3-methoxyphenyl)-2-(1-methyl-1H-indol-3-yl)-5-0x0-3-phenylp

entanoate (5k)

(2R,3S)-syn-5k: 99%ee. *H NMR (400 MHz, CDCl3) d 9.55 (s,
1H), 7.28 (s, 1H), 7.22 — 7.09 (m, 6H), 6.98 — 6.83 (m, 5H),
6.71 (d, J = 7.6 Hz, 1H), 6.65 (s, 1H), 5.00 (d, J = 11.6 Hz,

(2R,3S)-syn-5k 1H), 3.80 (s, 3H), 3.65 (s, 3H), 3.48 (s, 3H), 3.21 (d, J =175
Hz, 1H), 2.86 — 2.64 (m, 1H).
3¢ NMR (100 MHz, CDCl3) ¢ 201.82, 172.99, 158.09, 138.84, 138.78, 137.24,
131.23, 128.85, 127.57, 127.38, 127.21, 126.73, 123.82, 122.28, 121.67, 119.21,
117.62, 114.62, 112.75, 109.16, 61.07, 55.16, 51.89, 46.22, 44.01, 33.06.
HRMS(ESI) :Calcd. for CosH,7NOsNa  [M+Na]'™: 464.1838 , Found: 464.1833.
HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 30/1, Flow rate =0.8 mL/min),
tmajor = 32.66 MIN, tminor = 29.69 min.
(2S,3S)-methyl2-(5-fluoro-1-methyl-1H-indol-3-yl)-5-0x0-2,3-diphenylpentanoate
(1)

(2S,3S)-anti-51: 97%ee. *H NMR (400 MHz, CDCls) 6 9.50
(d, J = 1.3 Hz, 1H), 7.50 — 7.40 (m, 2H), 7.37 — 7.26 (m, 3H),
7.25-7.07 (m, 4H), 7.01 (s, 1H), 6.88 (m, 1H), 6.77 (d, J =

(25.3Syanti-5  7-1Hz,2H), 6.15 (dd, J = 10.8, 2.3 Hz, 1H), 5.01 (dd, J =
12.2, 2.2 Hz, 1H), 3.77 (s, 3H), 3.56 (s, 3H), 3.13 (dd, J =
17.4, 1.8 Hz, 1H), 2.81 — 2.59 (m, 1H).
13C NMR (100 MHz, CDCls) 6 201.29, 173.48, 157.17 (d, J = 233.6 Hz), 139.53,
138.85, 134.19, 133.23, 130.56, 129.17, 128.33, 127.98 (d, J = 10.1 Hz), 127.56,
127.45, 127.35, 110.68 (d, J = 4.7 Hz), 109.89 (d, J = 10.0 Hz), 109.49 (d, J = 26.5
Hz), 107.13 (d, J = 24.7 Hz), 60.89, 52.19, 46.28, 44.42, 33.19.

9F NMR (376 MHz, CDCl3) & -124.62.
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HRMS(ESI) :Calcd. for C,7HsNOsF  [M+H]*: 430.1818, Found: 430.1832.

HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 15/1, Flow rate =0.8 mL/min),
tmajor = 18.17 min, tminor = 13.72 min.
(2R,3S)-methyl2-(5-fluoro-1-methyl-1H-indol-3-yl)-5-0x0-2,3-diphenylpentanoate
(N

(2R,3S)-syn-51: 98%ee. ‘H NMR (400 MHz, CDCls) 6 9.56
(s, 1H), 7.36 — 7.29 (m, 1H), 7.27 — 7.22 (m, 3H), 7.20 — 7.10
(m, 4H), 7.08 — 7.04 (m, 2H), 6.95 — 6.80 (m, 3H), 6.46 (d, J
=10.5 Hz, 1H), 4.93 (d, J = 10.5 Hz, 1H), 3.80 (s, 3H), 3.51
(s, 3H), 3.18 (d, J = 17.0 Hz, 1H), 2.80 — 2.67 (m, 1H).

(2R,3S)-syn-5I

BC NMR (100 MHz, CDCl3) 0 201.74, 172.96, 157.26 (d, J = 234.2 Hz), 138.67,
136.78, 133.87, 131.24, 131.20, 130.26, 127.41, 127.24, 127.11 (d, J = 10.3 Hz),
126.88, 114.80 (d, J = 4.8 Hz), 110.25 (d, J = 26.7 Hz), 109.76 (d, J = 9.9 Hz), 107.26
(d, J =24.6 Hz), 60.86, 51.92, 46.22, 43.95, 33.35.

1SF NMR (376 MHz, CDCls) 5 -124.34.

HRMS(ESI) :Calcd. for Co7HsNOsF  [M+H]": 430.1818, Found: 430.1814.

HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 15/1, Flow rate =0.8 mL/min),
tmajor = 16.55 min, tminor = 14.83 min.
(2S,3S)-methyl2-(5-chloro-1-methyl-1H-indol-3-yl)-5-0x0-2,3-diphenylpentanoate
(5m)

(2S,3S)-anti-5m: 98%ee."H NMR (400 MHz, CDCls) §
9.51 (s, 1H), 7.49 — 7.39 (m, 2H), 7.38 — 7.28 (m, 3H), 7.22
(d, J = 8.7 Hz, 1H), 7.19 — 7.04 (m, 4H), 6.98 (s, 1H), 6.77
(d, J = 7.3 Hz, 2H), 6.43 (s, 1H), 5.01 (d, J = 10.8 Hz, 1H),

\
(25.3Syanti-sm 376 (5, 3H), 357 (5,3H), 3.13 (d, J = 16.6 Hz, 1H), 2.78 -
2.62 (M, 1H).

3C NMR (100 MHz, CDCl3) 6 201.25, 173.43, 139.56, 138.78, 134.98, 133.86,
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130.55, 129.14, 128.70, 128.35, 127.62, 127.46, 127.39, 124.86, 121.49, 121.41,
110.54, 110.34, 60.88, 52.22, 46.19, 44.33, 33.11.

HRMS(ESI) :Calcd. for CxyH,4NOsNaCl  [M+Na]*: 468.1342 , Found: 468.1362.
HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 15/1, Flow rate =1.0 mL/min),
tmajor = 14.23 min, tminor = 10.90 min.
(2R,3S)-methyl2-(5-chloro-1-methyl-1H-indol-3-yl)-5-0x0-2,3-diphenylpentanoat
e (5m)

(2R,3S)-syn-5m: 99%ee."H NMR (400 MHz, CDCls) 6 9.55
(s, 1H), 7.37 — 7.31 (m, 1H), 7.27 (d, J = 8.2 Hz, 2H), 7.24
~6.99 (M, 8H), 6.87 (d, J = 7.3 Hz, 2H), 6.73 (s, 1H), 4.91

(2R.3S)-syn-5m  (d,J=11.8 Hz, 1H), 3.79 (s, 3H), 3.52 (s, 3H), 3.16 (d, J =
17.5 Hz, 1H), 2.85 — 2.67 (m, 1H).

BC NMR (100 MHz, CDCl3) ¢ 201.70, 172.97, 138.64, 136.95, 135.62, 131.20,
131.03, 130.09, 127.73, 127.47, 127.44, 127.30, 126.99, 125.07, 122.12, 121.57,
114.69, 110.18, 60.85, 51.98, 46.28, 44.14, 33.25.
HRMS(ESI) :Calcd. for CoyH4NOsNaCl  [M+Na]™: 468.1342 , Found: 468.1342.
HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 15/1, Flow rate =1.0 mL/min),
tmajor = 12.64 min, tminor = 11.43 min.
(2S,3S)-methyl2-(5-bromo-1-methyl-1H-indol-3-yl)-5-0x0-2,3-diphenylpentanoat
e (5n)

(2S,3S)-anti-5n: 95%ee .*H NMR (400 MHz, CDCls) § 9.51
(s, 1H), 7.42 (d, J = 3.0 Hz, 2H), 7.39 — 7.30 (m, 3H), 7.24 —
7.14 (m, 3H), 7.11 (t, J = 7.4 Hz, 2H), 6.96 (s, 1H), 6.77 (d, J
= 7.4 Hz, 2H), 6.57 (s, 1H), 5.01 (d, J = 10.5 Hz, 1H), 3.76 (5,
3H), 3.57 (s, 3H), 3.12 (d, J = 16.0 Hz, 1H), 2.76 — 2.61 (m,

(2S,3S)-anti-5n

1H).

3C NMR (100 MHz, CDCl3) 6 201.24, 173.41, 139.57, 138.75, 135.22, 133.68,
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130.54, 129.38, 129.12, 128.35, 127.62, 127.46, 127.40, 124.56, 123.96, 112.54,
110.79, 110.52, 60.88, 52.22, 46.15, 44.29, 33.009.

HRMS(ESI) :Calcd. for Cy7 Has NO3 Br [M+H]™: 490.1018 , Found: 490.0997.
HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 15/1, Flow rate =1.0 mL/min),
tmajor = 14.28 min, tminor = 11.06 min.
(2R,3S)-methyl2-(5-bromo-1-methyl-1H-indol-3-yl)-5-0x0-2,3-diphenylpentanoat
e (5n)

9 (2R,35)-syn-5n: 73%ee .*H NMR (400 MHz, CDCls) § 9.55
(s, 1H), 7.36 — 7.31 (m, 1H), 7.27 (d, J = 10.0 Hz, 2H), 7.23
—7.03 (m, 8H), 6.88 (s, 3H), 4.90 (d, J = 11.1 Hz, 1H), 3.78

(s, 3H), 3.53 (s, 3H), 3.15 (d, J = 17.3 Hz, 1H), 2.84 — 2.69
(2R,3S)-syn-5n (m, 1H).

3¢ NMR (100 MHz, CDCl3) 6 201.67, 172.98, 138.64, 137.02, 135.85, 131.18,

130.95, 129.98, 128.37, 127.49, 127.45, 127.32, 127.02, 124.66, 124.64, 114.67,

112.74, 110.62, 60.86, 51.99, 46.32, 44.21, 33.22.

HRMS(ESI) :Calcd. for Cy7 Has NO3 Br [M+H]™: 490.1018 , Found: 490.1020.

HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 15/1, Flow rate =1.0 mL/min),

tmajor = 12.58 min, tminor = 11.55 min.

(2S,3S)-methyl2-(7-bromo-1-methyl-1H-indol-3-yl)-5-0x0-2,

3-diphenylpentanoate(50)

(2S,35)-anti-50: 98%ee. *H NMR (400 MHz, CDCls) 5 9.49 (s,

1H), 7.44 — 7.39 (m, 2H), 7.34 — 7.29 (m, 3H), 7.20 — 7.07 (m,

3H), 6.94 (s, 1H), 6.77 (d, J = 7.1 Hz, 2H), 6.61 (t, J = 7.8 Hz,

(2S,3S)-anti-50

1H), 6.45 (d, J = 8.1 Hz, 1H), 5.01 (d, J = 10.6 Hz, 1H), 4.15 (s, 3H), 3.56 (s, 3H),
3.12 (d, J = 16.6 Hz, 1H), 2.83 — 2.56 (m, 1H).

BC NMR (100 MHz, CDCls) ¢ 201.28, 173.36, 139.63, 138.75, 135.82, 133.00,
130.75, 130.57, 129.18, 128.26, 127.49, 127.40, 126.18, 121.73, 119.97, 110.61,
103.99, 60.84, 52.23, 46.29, 44.43, 37.21.

HRMS(ESI) :Calcd. for Co7H,sNOsBr  [M+H]™: 490.1018, Found: 490.1023.

HPLC (Chiral IC, 1= 220 nm, hexane/2-propanol = 30/1, Flow rate =1.0 mL/min),
S21



tmajor = 14.73 min, tminor = 11.15 min.
(2R,3S)-methyl2-(7-bromo-1-methyl-1H-indol-3-yl)-5-0x0-2,3-diphenylpentanoat
e(50)

(2R,3S)-syn-50: 94%ee. *H NMR (400 MHz, CDCls) 6 9.56 (s,
1H), 7.40 — 7.29 (m, 1H), 7.27 — 7.20 (m, 3H), 7.19 — 7.11 (m,
4H), 7.07 (d, J = 7.8 Hz, 2H), 6.88 (d, J = 7.1 Hz, 2H), 6.76 (d,
J=8.1Hz, 1H), 6.62 (t, J = 7.8 Hz, 1H), 4.93 (d, J = 11.5 Hz,

1H), 4.20 (s, 3H), 3.49 (s, 3H), 3.16 (d, J = 17.4 Hz, 1H), 2.81 -
(2R.35)-syn-50 349 (m, 1H).

BC NMR (100 MHz, CDCl3) 0 201.62, 172.65, 138.54, 136.76, 133.64, 131.72,
131.34, 131.16, 129.79, 127.49, 127.34, 126.85, 126.80, 121.74, 120.28, 114.79,
103.68, 60.59, 51.94, 46.15, 43.93, 37.36.

HRMS(ESI) :Calcd. for Co7H,sNOsBr  [M+H]™: 490.1018, Found: 490.1016.

HPLC (Chiral IC, A= 220 nm, hexane/2-propanol = 30/1, Flow rate =1.0 mL/min),
tmajor = 11.83 min, tyinor = 10.75 min.
(3R,4S)-methyl9-methyl-3,4-diphenyl-4,9-dihydro-3H-carbazole-
4-carboxylate(6)

(2S,35)-anti-6: 96%ee. "H NMR (400 MHz, CDCl3) 6 7.30 (d, J =
8.3 Hz, 1H), 7.26 — 7.03 (m, 12H), 7.00-6.90 (m, 1H), 6.70 (dd, J =
(2S,3S)-anti-6 9.9 2.3 Hz, 1H), 6.33 (dd, J = 9.9, 4.0 Hz, 1H), 4.35 (dd, J = 4.0, 2.3
Hz, 1H), 3.79 (s, 3H), 3.32 (s, 3H).

BC NMR (100 MHz, CDCl3) ¢ 172.54, 143.04, 138.97, 137.95, 135.56, 132.22,

130.66, 128.51, 127.49, 126.99, 126.88, 126.05, 121.70, 121.34, 119.71, 115.53,
109.70, 109.08, 59.76, 54.85, 51.30, 29.40.

HRMS(ESI) :Calcd. for Cx7H,3NO,Na  [M+ Na]*: 416.1626, Found: 416.1619.
HPLC (Chiral IC, 1= 254 nm, hexane/2-propanol = 10/1, Flow rate =1.0 mL/min),
tmajor = 6.48 MiN, tminor = 17.74 min.
(3S,4S)-3-(1-methyl-1H-indol-3-yl)-3,4-diphenyltetrahydro-2H-pyran-2-one (7)
(2S,3S)-anti-7: 96%ee. *H NMR (400 MHz, CDCl3) § 7.51 (d, J =

S22
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8.1 Hz, 1H), 7.33 (d, J = 8.2 Hz, 1H), 7.23 (d, J = 7.3 Hz, 1H), 7.17 — 7.11 (m, 1H),
7.09 — 7.01 (m, 2H), 6.88 — 6.79 (m, 1H), 6.68 (d, J = 7.3 Hz, 1H), 4.70 — 4.55 (m,
1H), 4.43 — 4.29 (m, 1H), 3.77 (s, 1H), 2.52 — 2.34 (m, 1H), 2.31 — 2.10 (m, 1H).
BC NMR (100 MHz, CDCl3) ¢ 173.08, 140.97, 138.39, 137.77, 130.14, 129.48,
129.12, 127.66, 126.85, 126.82, 126.80, 126.38, 121.97, 121.20, 119.62, 115.09,
109.61, 68.18, 58.97, 46.49, 33.02, 26.79.
HRMS(ESI) :Calcd. for Cy6HsNO, [M+H]": 382.1807, Found:382.1815.
HPLC (Chiral 1A, 2= 254 nm, hexane/2-propanol = 4/1, Flow rate =1.0 mL/min), tmajor
=10.23 min, tminor = 14.64 min.
(2S,3S)-methyl 5-hydroxy-2-(1-methyl-1H-indol-3-yl)-2,3-diphenylpentanoate

(8)

OH (2S,35)-anti-6: 96%ee. *H NMR (400 MHz, CDCl3) 6 7.65 —
7.49 (m, 1H), 7.42 — 7.27 (m, 2H), 7.21 — 7.00 (m, 3H), 6.87
—6.70 (m, 1H), 6.56 (d, J = 8.1 Hz, 1H), 5.34 (s, 1H), 4.59 (d,
J=12.1 Hz, 1H), 3.78 (s, 1H), 3.53 (s, 1H), 3.44 — 3.37 (m,

(2S,3S)-anti-8 1H), 3.31 - 3.17 (m, 1H), 2.56 — 2.38 (m, 1H), 2.09 — 1.92
(m, 1H). *C NMR (100 MHz, CDCl3) 6 174.16, 140.65, 139.71, 136.50, 132.62,
130.84, 129.61, 128.04, 127.91, 127.26, 126.98, 126.94, 122.82, 120.70, 118.53,
111.21, 109.02, 61.23, 61.09, 51.99, 46.89, 34.55, 32.88.

HRMS(ESI) :Calcd. for CoyH,7NOsNa  [M+Na]™: 436.1889, Found: 436.1900.
HPLC (Chiral 1A, A= 254 nm, hexane/2-propanol = 10/1, Flow rate =1.0 mL/min),
tmajor = 13.54 min, tminor = 11.05 min.

methyl 2-(1-methyl-1H-indol-3-yl)-2-phenylacetate (9)

'H NMR (400 MHz, CDCl3) § 7.36 — 7.32 (m, 3H), 7.22 — 7.09 (m, 5H), 6.98 — 6.94
(m, 2H), 5.17 (s, 1H), 3.63 (s, 3H), 3.60 (s, 3H).
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4. X-ray Diffraction Parameters and Data
Single Crystal X-ray Diffraction Data of anti-5m (CCDC NO.:

1030110)

Br

N
\
(2S,3S)-anti-5m

Datablock: z

Bond precision: C-C = 0.0037 & Wavelsength=0.71073
Cell: a=7.5980(3) b=10.0968 (4) c=30.0491(11)

alpha=90 beta=90 gamma=90
Temperature: 173 K

Calculated Reported

Volume 2305.23(15) 2305.23(15)
Space group P 21 21 21 P2(1)Z2(1)2({
Hall group P Zac Zab ?
Moiety formula C27 H24 Br N 03 ?
Sum formula CZ27 HZ4 Br N 03 C27 HZ24 Br N 03
Mr 490.37 490 .38
Dx,qg cm—3 1.413 1.413
Z 4 4
Mu (mm-1) 1.812 1.812
FOOOD 1008.0 1008.0
FOOODT 1007.25
h, k, lmax 9,12, 35 9,12, 35
Nref 4036 2339] 4028
Tmin, Tmax 0.626,0.735 0.595,0.748
Tmin" 0.554
Correction method= MULTI-SCAN
Data completeness= 1.72/1.00 Theta(max)= 25.010
Rireflections)= 0.0283( 3590) WRZ (reflections)= 0.0638( 4028)
s = 1.027 Npar= Npar = 289
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Single Crystal X-ray Diffraction Data of syn-5b (CDCC NO.:

1030118)

(2R,3S)-syn-5b

Datablock: z
Bond precision: C-C = 0.0062 A Wavelength=0.71073
Cell: a=8.8669(5) b=14.7074(7) c=17.9059(9)
alpha=90 beta=90 gamma=90
Temperature: 2986 K
Calculated Reported
Volume 2335.1(2) 2335.1(2)
Space group p 21 21 21 P2(1)2(1)2¢
Hall group P Zac 2ab 7
Moiety formula C27 H24 Br N 03 7
Sum formula C27 H24 Br N 03 C27 H24 Br N 03
Mr 490.37 400.38
Dx,g cm-3 1.395 1.385
Z 4 4
Mu (mm-1) 1.789 1.789
FOOO 1008.0 1008.0
Fooo* 1007.25
h,k, lmax 10,17,21 10,17,21
Nref 4132[ 23611 4130
Tmin, Tmax 0.566,0.792 0.5B1,0.801
Tmin' 0.538

Correction method= # Reported T Limits: Tmin=0.581 Tmax=0.801
AbsCorr = MULTI-SCAN

Data completeness= 1.75/1.00 Theta (max)= 25.010
Rireflections)= 0.0397( 2B21) wR2 (reflecticons)= 0.0949( 4130)
£ =1.012 Npar= 284
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5. NMR Spectra of Compounds
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6. HPLC spectra of compounds

Condition: hexane/2-propanol = 15/1
Flow rate = 0.8 mL/min
A=220 nm
Chiral IC

1500
1485
1168
5
=
‘™
c
2
7]
.
s rac-anti-5a g .
s &
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217
-iod L T T T T T T T I T I T T T T 1 LI —
0.00 11.00 120 13.00 14.00 15.00 1600 17.00 15.00 5,00 2000 21.00 2.m 220 . o24m . 280
Time [Min ]
ik
# {5 BT [A] (min) T (mV. sec) A (%)
1 14. 09417 7954. 27 19. 5388
2 18. 38083 8102.39 50. 4612
it 16056. 66 100
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0.00 11.00 12.00 1300 14.00 15.00 1600 17.00 15.00 900 20.00 2100 20 23.00 . o24m . 2
Time [Min_]
HaE
7 {if BT 0+ A (min) EEMHE R (mV. sec) EHE %
1 14. 53417 314.12 1.5132
2 18. 82833 20445, 33 98. 4868
frit 207589. 45 100
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Condition: hexane/2-propanol = 15/1
Flow rate = 0.8 mL/min
A=220 nm
Chiral IC
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Time [Min.]
HaE
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Condition: hexane/2-propanol = 15/1

[Aw] abejop

[Anw] abejjon

Flow rate = 1.0 mL/min

A=220 nm
Chiral AD-H
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175+
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100
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T T T T T T T T T T T T T
o ap 10 130 150 70 180 20 20 T Tl\“,qin ]
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# 2 F 1 ) (min) W T FH(mv_sec) A 4 H(%)
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5679.67 100
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Condition: hexane/2-propanol = 15/1
Flow rate = 1.0 mL/min

[AW] abe3jop

A =220 nm
Chiral IC
25
650
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>
g g rac-syn-5b
300 n -
/ II| A
[ I
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i 800 =10 1) 0.00 o3 1200 3.00 4.00 0d 16.00 0d 1 . 4 nn ~ 00
Time [Min ]
s oyR
# & T I5f ] (min) A (mv_sec) A 7 (%)
1 10,19 6812.45 50.6249
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Time [M
£ 4y
# 1% 57 I (] (min) EETH N (mv.sec) I A o H(%)
1 10.34 20337 25365
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B017.73 100
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Condition: hexane/2-propanol = 10/1
Flow rate = 1.0 mL/min

A =220 nm
Chiral IC
-
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R
# {# 1 A](min) BETHIE(my.sec) EH A (%)
1 10.01 35097.36 400714
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Condition: hexane/2-propanol = 10/1
Flow rate = 1.0 mL/min
A=220nm
Chiral IC

1320
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T T T T T T T T T T T T T T T T T T L— T T T
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#HaE
# fRET R A (min) EETH # (mV. sec) E 4T H )
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Condition: hexane/2-propanol = 15/1

Flow rate = 1.0 mL/min
A=220 nm
Chiral IC

3155

2491
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!

1083
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Condition: hexane/2-propanol = 15/1
Flow rate = 1.0 mL/min

A=220 nm
Chiral IC

.
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e
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Condition: hexane/2-propanol = 6/1
Flow rate = 0.8 mL/min

A =254 nm
Chiral IC
45
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Condition: hexane/2-propanol = 6/1

Flow rate = 0.8 mL/min

A =254 nm
Chiral IC
=
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Condition: hexane/2-propanol = 30/1
Flow rate = 1.0 mL/min

A=220nm
Chiral IC
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Condition: hexane/2-propanol = 30/1
Flow rate = 1.0 mL/min

A=220nm
Chiral IC
5
S F
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1 11.63 204 .56 1.6688
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Condition: hexane/2-propanol = 30/1
Flow rate = 1.0 mL/min

A=220nm
Chiral IC
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1 12.54 7710 3.0383
2 16.85 24799 .44 96.9617
25576.54 100
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Condition: hexane/2-propanol = 30/1

[AW] sBeyop

Flow rate = 1.0 mL/min

A=220nm
Chiral IC
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1 11.23 64.05 0.7146
2 13.08 8839045 90.2854
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Condition: hexane/2-propanol = 30/1

Flow rate = 1.0 mL/min

A =220 nm
Chiral IC
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# {5 5571 () (miin) W [ #(mv_sec) FEI#H A 4 H(%)
1 13.49 3509 50 498931
2 18.53 3614.93 50.1069
it 721443 100
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# {R I 7] (min) W i (mv.sec) A 4 H (%)
1 13.44 122.20 32133
2 18.43 3680.66 96.7867
it 3302.86 100
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Condition: hexane/2-propanol = 30/1

[Aw] aBeyjop,

[Aw] aBeyjon

Flow rate = 1.0 mL/min

A =220 nm
Chiral IC
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1 11.88 14.94 1.7025
2 13.69 862 34 98.2975
877.28 100
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Condition: hexane/2-propanol = 15/1
Flow rate = 1.0 mL/min

A=220nm
Chiral IC
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1 10.69 22003.70 48.9205
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# I (8] (nin) BETHE (my.sec) A 4 H(%)
1 10.69 960.74 1.8800
2 14.30 50143.51 98.1200
&t 5110426 100
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Condition: hexane/2-propanol = 15/1
Flow rate = 0.8 mL/min
A=220nm
Chiral IC
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Condition: hexane/2-propanol = 30/1

[Aw] eBeyopn

[Aw] aBejjon,

Flow rate = 1.0 mL/min

A =220 nm
Chiral IC
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it 31061.23 100
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# {3 5 i ] (miin EE [ 3 (mv_sec) N E o H(%)
1 2344 381.66 30073
2 334 12309.26 96.9927
it 12690.92 100
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Condition: hexane/2-propanol = 30/1
Flow rate = 1.0 mL/min

A =220 nm
Chiral IC
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# {# 1§ I () (nin) WE T (mv_sec) A (%)
1 2235 341 04732
2 24 84 7174 38 99 5268
&t 720849 100
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Condition: hexane/2-propanol = 30/1
Flow rate = 0.8 mL/min

S83

A =220 nm
Chiral IC
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# {51 ) (min) W] B(mv_sec) EIRL A 4 b (%)
1 27.78 11853.08 50.3497
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it 2354154 100
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# {2 57 1 @] (min) BE [ E(mv.sec) A H A (%)
1 27.30 165.36 0.9946
2 30.76 16459 42 90.0054
it 16624 77 100
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Condition: hexane/2-propanol = 30/1
Flow rate = 0.8 mL/min
A=220nm
Chiral IC
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HorE
# [ §T ] (min) KEE AR (mV. zec) kR =AY
1 30. 01750 TBEA. 7T 50. 3568
2 33. 05500 7586 15 19. 6432
it 15220. 83 100
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1 29. 68750 80. 20 0.5145
2 32. 65833 11640. 37 99. 4855
it 11700. 57 100
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Condition: hexane/2-propanol = 15/1
Flow rate = 0.8 mL/min
A=220nm
Chiral IC
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1 13.72333 626. 38 1.2551
2 18.17250 49280. 18 98. 7449
it 49906. 56 100
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Condition: hexane/2-propanol = 15/1
Flow rate = 0.8 mL/min
A=220nm

Chiral IC
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# (R T (7] (min) M (mV. sec) EHEE (%
i id. 82769 365.38 1. 0062
2 16. 54993 3594678 98. 9938
frit 36312. 18 100
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Condition: hexane/2-propanol = 15/1
Flow rate = 1.0 mL/min

S87

A =220 nm
Chiral IC
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MaHR
# 15 58716 i) (miin) % Bl (mv.sec) L 4 Hi (%)
1 10.91 10949.18 51.0287
2 14 26 1050772 489713
frit 21456.90 100
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1 10.90 187.25 1.2310
2 1423 15024 59 98.7690
frit 15211.84 100




Condition: hexane/2-propanol = 15/1
Flow rate = 1.0 mL/min

A=220 nm
Chiral IC
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# {% I (8] (miin) W i i (mv_sec) A o (%)
1 11.42 6297.25 49.8251
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frit 12638.70 100
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# {# 7 i ] (min) WETH I (mv_sec) A E 7 (%)
1 11.43 51.53 0.5995
2 12.64 8544 32 99.4005
it 8595.85 100
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Condition: hexane/2-propanol = 15/1
Flow rate = 1.0 mL/min

(Aw] abeyopn

[Aw] aBejjon

A =220 nm
Chiral IC
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Condition: hexane/2-propanol = 15/1
Flow rate = 1.0 mL/min

A =220 nm
Chiral IC
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# {7 5 it ] (min) I [ BR(mv_sec) EIRH A o (%)
1 11.54 276383 48 9505
2 12.57 2769.31 50.0495
it 5533.14 100
Ba3.
<
o
a Tal—+
&
]
3
S
424
|
. B
— e lln\"lnl\._—‘—’(\,\‘—‘———__ _Q—:l'_jl \'5‘--_._/
T T T T T T T T T T T T T T T T T T
oo 20 40 80 100 120 140 160 1m0 . na
Time [Min ]
kil 3
# {3 § i [ (min) BE i (mv sec) A (%)
1 1155 409 57 13.3620
2 1258 264876 86.6080
it 3058.33 100
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Condition: hexane/2-propanol = 30/1
Flow rate = 1.0 mL/min

A=220nm
Chiral IC
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# 1% fi i [ (min) i B (mv_sec) B A 4 (%)
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2 14 .20 27055.29 495422
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# {5 I 7] (min) W% [ 3 (mv_sec) i A 4 H (%)
1 11.15 18018 11311
2 14.73 15749.96 98.8689
it 15930.14 100
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Condition: hexane/2-propanol = 30/1
Flow rate = 1.0 mL/min

A =220 nm
Chiral IC
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1 10.75 269 23 3.0804
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Condition: hexane/2-propanol = 10/1
Flow rate = 1.0 mL/min

A =254 nm
Chiral IC
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2 17.74 62.18 1.9888
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Condition: hexane/2-propanol = 4/1
Flow rate = 1.0 mL/min

A =254 nm
Chiral 1A
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Condition: hexane/2-propanol = 10/1
Flow rate = 1.0 mL/min

A =254 nm
Chiral 1A
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