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1. General Information

All reactions were carried out under an atmosphere of nitrogen with magnetic stirring. Catalytic
reactions were performed by using standard Schlenk glassware techniques. Solvents were distilled
under nitrogen from calcium hydride (CH3CN, CH2Cl,), sodium/benzophenone (THF, Et.O). The
N,N-dimethylacetamide (DMAC) was purchased from Aldrich and used without further purification.
'H NMR and proton decoupled *3C NMR spectra were recorded on Bruker Avance 300 (300 MHz),
Bruker AM (500 MHz) spectrometers at ambient temperature. NMR standards were used as follows:
'H NMR spectroscopy: & = 7.26 ppm (CDCls), 6 = 5.32 ppm (CD:Cly), & = 7.16 ppm
(CeD6).B*C{*H} NMR spectroscopy: 6= 77.1 ppm (CDCls), 5= 53.8 ppm (CD:Cl.), 5= 128.0 ppm
(CeDs). IR spectra were recorded on a Bruker Alpha FT-IR spectrophotometer or on a Nicolet
Avatar 330 FT-IR spectrophotometer. CD spectra were recorded on a JASCO J-810 CD
spectropolarimeter (600-200 nm, 1 nm band width, 50 nm/min scanning speed, accumulation of 3
scans). High-resolution mass spectra were recorded on a Bruker En Apex Ultra 7.0 TFT-MS
instrument using ESI technique. Chiral HPLC chromatography was performed with an Agilent 1200,
1260 or Shimadzu Lc-2030c HPLC system. Optical rotations were measured with a Perkin-Elmer
241 or 341 polarimeter at concentrations of 1.0 g/100 mL. The anilines 2a!, 2d-g*, and 2h-i? were
prepared according to published procedures. All other reagents were commercially available and

used without further purification.
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2. Synthesis of Substrates

2.1. Synthesis of 2-Acyl Imidazoles

Method A
0
o 1a,R = Me
N\7 Et;N, CH;CN N\j/u\Ph 1b, R = Ph
+ =2y _
<\, <\/ 1c, R = 2-MePh
N, Pl oec N, 1d, R = 2-CgHsPh
s1 R} s2 R ’ ors

General procedure for the preparation of 1a-d with method A. To a mixture of S1 (2.0 mmol) in
CH3CN (8 mL) was added S2 (348 uL, 3.0 mmol) dropwise at 0 °C, followed by the addition of
EtsN (420 pL, 3.0 mmol), then stirred at room temperature for 12h. Afterwards, the reaction
mixture was poured into H2O (50 mL), extracted by EtOAc (3 x 20 mL). The organic layer was
collected and dried over anhydrous Na>SOs, filtered, then concentrated under reduced pressure. The

residue was purified by flash chromatography on silica gel (EtOAc/n-hexane = 1:3).
(1-Methyl-1H-imidazol-2-yl)(phenyl)methanone (1a)
0
N\j)LPh
<\/N
Me
1a
1-Methyl-1H-imidazole was converted to 2-acyl imidazole 1a (316 mg, 1.70 mmol, 85% yield) as a

pale yellow oil.

IH NMR (300 MHz, CDCls) & 8.23-8.21 (m, 2H), 7.50 (tt, J = 7.3, 2.3 Hz, 1H), 7.43-7.39 (m, 2H),
7.15 (d, J = 0.6 Hz, 1H), 7.01 (s, 1H), 3.96 (s, 3H).

13C NMR (75 MHz, CDCls) 6 183.9, 142.9, 137.1, 132.4, 130.5, 129.0, 127.8, 126.6, 36.1.

IR (film): v (cm™') 3107, 3063, 2956, 1706, 1639, 1597, 1507, 1448, 1393, 1292, 1257, 1165, 1077,
999, 935, 897, 770, 735, 681, 651, 618, 554.
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HRMS (ESI, m/z) calcd for C11H11N2O" [M+H]": 187.0866, found: 187.0866.

Phenyl(1-phenyl-1H-imidazol-2-yl)methanone (1b)
0
N\\’)J\Ph
<\/N
"Ph
1b

1-Phenyl-1H-imidazole was converted to 2-acyl imidazole 1b (456 mg, 1.84 mmol, 92% yield) as a

pale yellow oil.

IH NMR (300 MHz, CDCls) & 8.28-8.25 (m, 2H), 7.59 (tt, J = 7.3, 2.4 Hz, 1H), 7.51-7.45 (m, 5H),
7.36 (d, J = 0.9 Hz, 1H), 7.35-7.32 (m, 2H), 7.28 (d, J = 0.9 Hz, 1H).

13C NMR (75 MHz, CDCls) 6 182.9, 143.2, 138.5, 136.8, 133.0, 130.8, 129.6, 129.1, 128.5, 128.1,
126.3, 125.6.

IR (film): v (cm™) 3061, 1647, 1594, 1494, 1445, 1395, 1337, 1302, 1240, 1162, 1100, 1073, 1001,
928, 893, 759, 687, 656, 576, 532.

HRMS (ESI, m/z) calcd for CisH13N20* [M+H]*: 249.1022, found: 249.1023.

Phenyl(1-(o-tolyl)-1H-imidazol-2-yl)methanone (1c)

(@)
N
S

Me
1c

1-(o-Tolyl)-1H-imidazole was converted to 2-acyl imidazole 1c (424 mg, 1.62 mmol, 81% yield) as

a colorless oil.

IH NMR (300 MHz, CDCls) ¢ 8.32-8.28 (m, 2H), 7.57 (tt, J = 7.4, 2.4 Hz, 1H), 7.50-7.44 (m, 2H),
7.40 (d, J = 1.0 Hz, 1H), 7.39-7.27 (m, 3H), 7.22 (dd, J = 7.6, 1.0 Hz, 1H), 7.17 (d, J = 1.0 Hz, 1H).

13C NMR (75 MHz, CDCls) 6 182.6, 143.7, 138.2, 136.7, 134.5, 132.9, 130.9, 130.8, 129.9, 129.0,
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128.2, 126.6, 126.4, 126.1, 17.4.

IR (film): v (cm™) 3062, 2922, 1646, 1592, 1494, 1447, 1395, 1334, 1300, 1243, 1203, 1161, 1087,
1038, 1002, 930, 894, 762, 688, 658, 551, 458.

HRMS (ESI, m/z) calcd for C17H1sN20* [M+H]*: 263.1179, found: 263.1180.

(1-([1,1'-Biphenyl]-2-yl)-1H-imidazol-2-yl)(phenyl)methanone (1d)

(@)
N
S

Ph
1d

1-([1,1'-Biphenyl]-2-yl)-1H-imidazole was converted to 2-acyl imidazole 1d (640 mg, 1.98 mmol,
99% yield) as a white solid.

IH NMR (300 MHz, CDCl3) 6 7.81-7.78 (m, 2H), 7.57-7.47 (m, 5H), 7.34 (t, J = 7.6 Hz, 2H), 7.24
(br, 1H), 7.19 (br, 1H), 7.15-7.08 (m, 3H), 7.00-6.96 (M, 2H).

13C NMR (75 MHz, CDCls) 6 183.1, 144.1, 138.5, 137.8, 136.4, 136.3, 132.7, 130.9, 130.5, 129.5,
129.0, 128.4, 128.3, 128.2, 127.8, 127.5, 126.4, 126.2.

IR (film): v (cm-Y) 3131, 3061, 1732, 1650, 1590, 1480, 1440, 1402, 1302, 1237, 1159, 1080, 1002,
930, 893, 763, 690, 653, 574, 523, 465.

HRMS (ESI, m/z) calcd for C22H1sN2NaO* [M+Na]*: 347.1155, found: 347.1156.

1e, R = 4-MePh
1f, R = 3-MePh

N\7 Q EtsN, CHsCN 7)L
i + ) =2y r R2  1g,R=4-CIPh

R Cl °C ~rt 1h, R = 4-MeO,CPh
s3 1i, R = 4-MeOPh
Ph oh _
s1d 1j, R = 4-AcOPh
1k, R = 4-PhPh

General procedure for the preparation of 1e-g with method A. To a mixture of S1d (220 mg, 1.0
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mmol) in CH3CN (4 mL) was added S3 (1.5 mmol) portionwise at 0 °C, followed by the addition of
EtsN (210 pL, 1.5 mmol), then stirred at room temperature for 12 h. Afterwards, the reaction
mixture was poured into H2O (25 mL), extracted by EtOAc (3 x 20 mL). The organic layer was
collected and dried over anhydrous Na>SOs, filtered, then concentrated under reduced pressure. The

residue was purified by flash chromatography on silica gel (EtOAc/n-hexane = 3:1).

(1-([1,1'-Biphenyl]-2-yl)-1H-imidazol-2-yl)(p-tolyl)methanone (1e)
0

N\
\W

Me
Ph

1e
4-Methylbenzoyl chloride was converted to 2-acyl imidazole 1e (275 mg, 0.82 mmol, 82% vyield) as

a white solid.

IH NMR (300 MHz, CDCls) § 7.77-7.73 (m, 2H), 7.56-7.40 (m, 4H), 7.22 (d, J = 1.1 Hz, 1H),
7.18-7.08 (m, 6H), 7.02-7.00 (m, 2H), 2.38 (s, 3H).

13C NMR (75 MHz, CDCls) 6 182.7, 144.2, 143.4, 138.3, 137.8, 136.4, 133.7, 130.7, 130.6, 129.2,
128.9, 128.4, 128.2 (2C), 128.1, 127.4, 126.4, 126.0, 21.6.

IR (film): v (cm™) 3131, 3076, 3028, 1650, 1605, 1570, 1503, 1482, 1455, 1434, 1411, 1334, 1304,
1267, 1253, 1182, 1162, 1090, 994, 898, 832, 792, 778, 761, 735, 697, 658, 555, 482, 433.

HRMS (ESI, m/z) calcd for Co3H1gN2NaO* [M+Na]™: 361.1311, found: 361.1311.

(1-([1,1'-Biphenyl]-2-yl)-1H-imidazol-2-yl)(m-tolyl)methanone (1f)
0

e

1f

Me

3-Methylbenzoyl chloride was converted to 2-acyl imidazole 1f (326 mg, 0.97 mmol, 97% yield) as

a white solid.
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IH NMR (300 MHz, CDCls) ¢ 7.48 (d, J = 7.6 Hz, 1H), 7.43-7.36 (m, 3H), 7.35-7.30 (m, 2H), 7.19
(d, J = 8.0 Hz, 1H), 7.14-7.10 (m, 2H), 7.06 (d, J = 1.1 Hz, 1H), 7.04-6.96 (m, 3H), 6.89-6.85 (m,
2H), 2.23 (s, 3H).

13C NMR (75 MHz, CDCls) ¢ 183.5, 144.3, 138.5, 137.9, 137.4, 136.4 (2C), 133.6, 131.0, 130.9,
129.4,129.1, 128.4, 128.3 (2C), 127.8, 127.5, 126.5, 126.1, 21.3.

IR (film): v (cm™t) 3129, 3113, 1646, 1582, 1481, 1456, 1443, 1304, 1271, 1261, 1204, 1151, 1134,
1089, 1010, 942, 833, 778, 766, 736, 706, 698, 674, 584, 560, 536, 430.

HRMS (ESI, m/z) calcd for CasHioN20* [M+H]*: 339.1492, found: 339.1491.

(1-([1,1'-Biphenyl]-2-yl)-1H-imidazol-2-yl)(4-chlorophenyl)methanone (1g)
0

Cl
Ph

19
4-Chlorobenzoyl chloride was converted to 2-acyl imidazole 1g (304 mg, 0.85 mmol, 85% vyield) as

a pale yellow solid.

IH NMR (300 MHz, CDCls) § 7.76-7.72 (m, 2H), 7.57-7.50 (m, 2H), 7.48-7.42 (m, 2H), 7.31 (dt, J
= 8.8, 2.0 Hz, 2H), 7.24 (d, J = 1.1 Hz, 1H), 7.22 (d, J = 1.1 Hz, 1H), 7.15-7.07 (m, 3H), 7.00-6.93
(m, 2H).

13C NMR (75 MHz, CDCls) 6 181.6, 143.8, 139.2, 138.4, 137.8, 136.2, 134.6, 131.9, 130.9, 129.6,
129.1, 128.4, 128.3, 128.2, 128.1, 127.5, 126.4, 126.3.

IR (film): v (cm~t) 3094, 3059, 1656, 1584, 1504, 1482, 1448, 1434, 1409, 1393, 1235, 1168, 1143,
1083, 1007, 926, 899, 870, 827, 795, 734, 697, 683, 655, 592, 538, 499, 477.

HRMS (ESI, m/z) calcd for C22H15CIN2NaO* [M+Na]*: 381.0765, found: 381.0766.
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Methyl 4-(1-([1,1'-biphenyl]-2-yl)-1H-imidazole-2-carbonyl)benzoate (1h)

COOMe
Ph

1h

Methyl 4-(chlorocarbonyl)benzoate was converted to 2-acyl imidazole 1h (305 mg, 0.80 mmol,

80% vyield) as a white solid.

IH NMR (300 MHz, CDCls) 6 8.03 (d, J = 8.5 Hz, 2H), 7.83 (d, J = 8.5 Hz, 2H), 7.59-7.53 (m, 2H),
7.51-7.45 (m, 2H), 7.28 (d, J = 2.4 Hz, 2H), 7.19-7.08 (m, 3H), 6.99-6.95 (m, 2H), 3.95 (s, 3H).

13C NMR (75 MHz, CDCls) 6 182.3, 166.4, 143.7, 139.8, 138.5, 137.8, 136.2, 133.3, 130.9, 130.3,
129.8, 129.2, 128.9, 128.5, 128.4, 128.2, 127.6, 126.6, 126.3, 52.3.

IR (film): v (cm™1) 3120, 3060, 2948, 1712, 1655, 1569, 1506, 1481, 1436, 1409, 1276, 1231, 1168,
1101, 1007, 924, 895, 865, 820, 776, 743, 700, 647, 613, 534, 495, 462.

HRMS (ESI, m/z) calcd for C24H1sN2NaOs * [M+Na]*: 405.1210, found: 405.1212.

(1-([1,1'-Biphenyl]-2-yl)-1H-imidazol-2-yl)(4-methoxyphenyl)methanone (1i)

4-Methoxybenzoyl chloride was converted to 2-acyl imidazole 1i (258 mg, 0.73 mmol, 73% yield)

as a pale yellow olil.

IH NMR (300 MHz, CDCls) 6 7.88 (d, J = 9.0 Hz, 2H), 7.54-7.40 (m, 4H), 7.20 (d, J = 0.8 Hz, 1H),
7.14-7.06 (m, 4H), 7.00-6.97 (m, 2H), 6.84 (d, J = 8.8 Hz, 2H), 3.84 (s, 3H).

13C NMR (75 MHz, CDCl3) ¢ 181.7, 163.5, 144.4, 138.4, 137.9, 136.5, 133.0, 130.8, 129.2 (2C),
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129.0, 128.4, 128.3 (2C), 127.5, 126.5, 125.9, 113.2,55.4 .

IR (film): v (cm™) 3061, 2906, 2935, 1643, 1595, 1507, 1481, 1444, 1399, 1306, 1249, 1154, 1026,
923, 898, 843, 763, 730, 695, 652, 619, 579, 562, 517.

HRMS (ESI, m/z) calcd for C23H1sN2NaO, * [M+Na]*: 377.1260, found: 377.1262.

4-(1-([1,1'-Biphenyl]-2-yl)-1H-imidazole-2-carbonyl)phenyl acetate (1j)

OAc
Ph
1j

4-(Chlorocarbonyl)phenyl acetate was converted to 2-acyl imidazole 1j (263 mg, 0.70 mmol, 70%

yield) as a pale yellow solid.

IH NMR (300 MHz, CDCls) ¢ 7.89 (d, J = 8.7 Hz, 2H), 7.55-7.40 (m, 4H), 7.20 (d, J = 10.7 Hz,
2H), 7.13-7.07 (m, 5H), 6.97-6.94 (M, 2H), 2.29 (s, 3H).

13C NMR (75 MHz, CDCls) 6 181.6, 168.6, 154.2, 143.9, 138.4, 137.7, 136.3, 133.7, 132.2, 130.9,
129.4,129.0, 128.4, 128.3, 128.2, 127.6, 126.4, 126.3, 120.9, 21.1..

IR (film): v (cmt) 3120, 3060, 2948, 1712,1655, 1506, 1481, 1436, 1276, 1231, 1168, 1101, 1007,
924, 896, 866, 821, 777, 744, 700, 647, 613, 534, 495, 462.

HRMS (ESI, m/z) calcd for C24H1sN2NaOs * [M+Na]*: 405.1210, found: 405.1212.

(1-([1,1'-Biphenyl]-2-yl)-1H-imidazol-2-yl)([1,1'-biphenyl]-4-yl)methanone (1k)
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[1,1'-Biphenyl]-4-carbonyl chloride was converted to 2-acylimidazole 1k (293 mg, 0.73 mmol, 73%

yield) as a white solid.

IH NMR (300 MHz, CDCls) 6 7.91 (dt, J = 8.5, 1.8 Hz, 2H), 7.66-7.58 (m, 4H), 7.56-7.45 (m, 6H),
7.41 (dt, J = 6.1, 1.4 Hz, 1H), 7.27 (d, J = 1.1 Hz, 1H), 7.21 (d, J = 1.1 Hz, 1H), 7.18-7.10 (m, 3H),
7.04-7.00 (m, 2H).

13C NMR (75 MHz, CDCls) 6 182.6, 145.3, 144.2, 140.2, 138.4, 137.8, 136.4, 135.1, 131.0, 130.8,
129.4, 128.9, 128.8, 128.3 (2C), 128.2, 128.0, 127.5, 127.2, 126.5, 126.4, 126.2.

IR (film): v (cm™2) 1648, 1598, 1480, 1443, 1402, 1305, 1238, 1166, 1143, 1002, 929, 897, 847, 751
727, 692, 655, 587, 558, 528, 490.

HRMS (ESI, m/z) calcd for CasHaiN2O* [M+H]*: 401.1648, found: 401.1651.
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O Me
N %I/
| _MBuLi/ THF
<\/N + N
:@ [ ] -78 °c ~rt
Ph O
s4

o

Ph
1m

Preparation of 1h with method B. To a solution of S1d (220 mg, 1.0 mmol) in THF (4 mL) was

added nBuLi (0.48 mL, 2.5 M in n-hexane, 1.2 mmol) at -78 °C dropwise. After stirred at this

temperature for 1 h, S4 (0.13 mL, 1.1 mmol) was added slowly. The reaction mixture was warmed

to room temperature gradually, then stirred for another 15 h. Afterwards, the mixture was poured

into saturated aqueous solution of NH4Cl and extracted with EtOAc (3 x 20 mL). The combined

organic layers were dried over anhydrous Na2SOsa, filtered, and concentrated under reduced pressure.

The residue was purified by flash chromatography on silica gel (EtOAc/n-hexane = 1:1) to give 1m

(197 mg, 0.75 mmol, 75% yield) as a white solid.

1-(1-([1,1'-Biphenyl]-2-yl)-1H-imidazol-2-yl)ethanone (1m)

IH NMR (300 MHz, CDCls) & 7.54-7.32 (m, 3H), 7.32-7.29 (m, 1H), 7.23-7.20 (m, 3H), 7.13 (d, J

= 0.9 Hz, 1H), 7.05 (d, J = 0.9 Hz, 1H), 7.00-6.94 (m, 2H), 2.31 (s, 3H).

13C NMR (75 MHz, CDCls) ¢ 188.8, 143.9, 138.6, 137.8, 136.2, 130.7, 129.3, 129.0, 128.1 (2C),

127.4, 126.8, 126.4, 26.6.

IR (film): v (cm™) 3032, 2921, 2851, 1682, 1504, 1483, 1447, 1434, 1403, 1357, 1337, 1304, 1267,

1224, 1158, 1145, 1128, 1101, 1085, 1017, 763, 714, 702, 680, 610 , 563, 430.

HRMS (ESI, m/z) calcd for C17H1sN20* [M+H]*: 263.1179, found: 263.1180.
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Method C

0
@ . Et_ O_ _Et _MBuli/THF N\W)LEt
N YY" Geo &

790 ~ N
:@ 5 o 78°C ~rit
Ph S5 Ph

S1d 11

Preparation of 1i with method C. To a solution of S1d (220 mg, 1.0 mmol) in THF (4 mL) was
added nBuLi (0.48 mL, 2.5 M in n-hexane, 1.2 mmol) at -78 °C dropwise. After stirred at this
temperature for 1 h, S5 (0.16 mL, 1.2 mmol) was added slowly. The reaction mixture was warmed
to room temperature gradually, then stirred for another 15 h. Afterwards, the mixture was poured
into saturated aqueous solution of Na,COsz and extracted with EtOAc (3 x 20 mL). The combined
organic layers were dried over anhydrous Na2SOsa, filtered, and concentrated under reduced pressure.
The residue was purified by flash chromatography on silica gel (EtOAc/n-hexane = 1:1) to give 1l
(180 mg, 0.66 mmol, 66% yield) as a colorless oil.

1-(1-([1,1'-Biphenyl]-2-yl)-1H-imidazol-2-yl)propan-1-one (1)

IH NMR (300 MHz, CDCls) 6 7.54-7.42 (m, 3H), 7.34-7.30 (m, 1H), 7.23-7.18 (m, 3H), 7.13 (d, J
= 1.0 Hz, 1H), 7.07 (d, J = 1.1 Hz, 1H), 6.98-6.94 (m, 2H), 2.99-2.85 (m, 1H), 2.63-2.50 (m, 1H),
0.93 (t, J = 7.3 Hz, 3H).

13C NMR (75 MHz, CDCls) 6 192.1, 143.7, 138.7, 138.0, 136.4, 130.7, 129.2, 129.0, 128.2 (2C),
127.4,126.5, 126.4, 32.0, 7.7.

IR (film): v (cm™) 2975, 2936, 1683, 1505, 1482, 1455, 1446, 1378, 1324, 1303, 1210, 1145, 1075,
1021, 1009, 938, 909, 803, 763, 735, 699, 645, 611, 573, 554, 505.

HRMS (ESI, m/z) calcd for C1gH17N20O* [M+H]™: 277.1335, found: 277.1335.
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2.2. Synthesis of Aniline Derivatives

The anilines 2at, 2d-g*, and 2h-i? were prepared according to the published procedure.

Preparation of 2b:

CI\
Br ST A Y Nal /\ Y nBuLi, PhANHMe  /\ Y
—_— —_—
A i ~ O acetone, 65°C Sl THE. 0°C~rt -
Etzo OOC ~r. / \/ Ph

S6 S7 2b

Procedure for the preparation of (chloromethyl)dicyclopropyl(methyl)silane (S6). To a stirred
suspension of granular lithium (278 mg, 40 mmol) in diethyl ether (10 mL) at 0 °C was added a
solution of bromocyclopropane (1.60 mL, 20 mmol) in diethyl ether (10 mL) dropwise within 10
min, and the resulting mixture was stirred at 0 °C for another 60 min. Afterwards, a solution of
dichloro(chloromethyl)methylsilane (1.31 mL, 10 mmol) in diethyl ether (5 mL) was added
dropwise with 10 min at 0 °C. Subsequently, the reaction mixture was stirred at this temperature for
another 45 min, then poured into water (30 mL). The organic phase was separated and the aqueous
layer was extracted with diethyl ether (3 x 20 mL). The combined organic extracts were dried over
anhydrous NaSOs, filtered, and concentrated under reduced pressure to furnish S6 (1.40 g, 8.0

mmol, 80% yield, > 95% purity judged by *H NMR) as a pale yellow oil.

IH NMR (300 MHz, CDCls) 6 2.83 (s, 2H), 0.63-0.57 (m, 4H), 0.35-0.30 (m, 4H), —0.11 (s, 3H),
0.39(tt, J = 9.8, 6.9 Hz, 2H).

All spectroscopic data was in agreement with the literature.®

Procedure for the preparation of dicyclopropyl(iodomethyl)(methyl)silane (S7). A suspension
of S6 (1.40 g, 8.0 mmol) and Nal (6.01 g, 40 mmol) in acetone (15 mL) was heated at 65 °C for 6h.
Afterwards, the reaction mixture was poured into water (100 mL), extracted with diethyl ether (3 x
30 mL). The combined organic extracts were dried over anhydrous Na.SOa, filtered, and
concentrated under reduced pressure to furnish S7 (1.75 g, 6.56 mmol, 82% vyield, >95% purity
judged by *H-NMR) as a pale yellow oil.
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IH NMR (300 MHz, CDCls) § 2.03 (s, 2H), 0.65-0.58 (m, 4H), 0.34-0.28 (m, 4H), —0.10 (s, 3H),
0.38(tt, J = 9.8, 6.9 Hz, 2H).

13C NMR (75 MHz, CDCl3) 6 1.3, 1.1, -7.3, 7.7, -15.2.

IR (film): v (cm™Y) 3070, 2997, 1287, 1252, 1186, 1099, 1078, 1053, 1032, 896, 822, 790, 773, 784,
722, 690, 661, 516.

Procedure for the preparation of N-((dicyclopropyl(methyl)silyl)methyl)-N-methylaniline (2b).
To a stirred solution of N-methylaniline (0.43 mL, 4.0 mmol) in THF (10 mL) at 0 °C was added
nBuLi (2.4 mL, 2.5 M in n-hexane, 6.0 mmol) dropwise. After stirred at 0 °C for 2 h, S7 (1.28 g,
4.80 mmol) was added to the mixture slowly, and the resulting solution was stirred for another 15 h.
The reaction was then quenched by slow addition of a saturated solution of NH4Cl (15 mL) and
extracted with EtOAc (3 x 20 mL). The combined organic extracts were dried over anhydrous
Na.SOg, filtered, and concentrated under reduced pressure. The residue was subjected to a flash
chromatography on silica gel (EtOAc/n-hexane = 1:30) to give 2b (785 mg, 3.20 mmol, 80% yield)

as a pale yellow oil.

IH NMR (300 MHz, CDCls) § 7.47-7.40 (m, 2H), 6.96-6.93 (m, 2H), 6.85 (it, J = 7.3, 0.8 Hz, 1H),
3.22 (s, 3H), 3.17 (s, 2H), 0.83-0.77 (m, 4H), 0.53-0.50 (m, 4H), 0.00 (s, 3H), —0.23 (it, J = 9.8, 6.9
Hz, 2H).

13C NMR (75 MHz, CDCls) 6 150.7, 128.8, 115.0, 111.9, 42.2, 40.2, 1.4, 1.0, 7.1, -8.5.

IR (film): v (cm™1) 3068, 2996, 2925, 2802, 1597, 1504, 1365, 1286, 1251, 1233, 1192, 1097, 1032,
989, 897, 821, 799, 772, 743, 689, 631, 512, 400.

HRMS (ESI, m/z) calcd for C1sHasNSi* [M+H]": 246.1673, found: 246.1673.

| nBuLi, TMSCH,l | |

o\ cl ~Si N of
THF, 0°C~r.t

Procedure for the preparation of 3-chloro-N-methyl-N-((trimethylsilyl)methyl)aniline (2j). To
a stirred solution of 3-Chloro-N-methylaniline (0.61 mL, 5.0 mmol) in THF (12 mL) at 0 °C was
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added nBuLi (2.4 mL, 2.5 M in n-hexane, 6.0 mmol) dropwise. After stirred at 0 °C for 2 h,
(lodomethyl)trimethylsilane (1.11 mL, 7.50 mmol) was added to the mixture slowly, and the
resulting solution was stirred for another 15 h. The reaction was then quenched by slow addition of
a saturated solution of NH4Cl (15 mL) and extracted with EtOAc (3 x 20 mL). The combined
organic extracts were dried over anhydrous Na:SOs, filtered, and concentrated under reduced
pressure. The residue was subjected to a flash chromatography on silica gel (EtOAc/n-hexane =

1:30) to give 2j (830 mg, 3.64 mmol, 73% yield) as a pale yellow oil.

IH NMR (300 MHz, CDCl3) § 7.10 (t, J = 8.0 Hz, 2H), 6.60-6.48 (m, 3H), 2.94 (s, 3H), 2.87 (s, 2H),
0.11 (s, 9H).

13C NMR (75 MHz, CDCls) 6 151.2, 134.9, 129.8, 114.8, 111.4, 109.8, 43.9, 40.1, -1.2.

IR (film): v (cm-1) 2953, 2894, 2809, 1591, 1557, 1493, 1366, 1247, 1232, 1195, 1099, 986, 837,
753, 680, 661, 443.

HRMS (ESI, m/z) calcd for C11H19CINSI* [M+H]": 228.0970, found: 228.0970.
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3. Rhodium-Catalyzed Photoredox Reactions

General procedure for entries 1-6 of Table 1. A dried 10 mL Schlenk tube was charged with the
catalyst A-RhO (4 mol%) (entries 1-5) or A-IrO (4 mol%) (entry 6), the photosensitizer
[Ru(bpy)s](PFs)2 (0.86 mg, 0.001 mmol, 1 mol%) and the corresponding 2-acyl imidazoles (0.10
mmol, 1.0 eq.). A solution of 2a (29.0 mg, 0.15 mmol, 1.5 eq.) in MeCN/DMAC (v/iv =4:1, 1 mL)
was added in one portion. The reaction mixture was degassed via freeze-pump-thaw for three cycles.
After the mixture was thoroughly degassed, the vial was sealed and positioned approximately 5 cm
from a 23 W compact fluorescent lamp. The reaction was stirred at room temperature for the
indicated time (monitored by TLC) under nitrogen atmosphere. Afterwards, the mixture was
concentrated under reduced pressure. The residue was redissolved in THF (2 mL), and then TBAF
(0.5 mL, 1.0 M in THF, 0.5 mmol) was added (except entry 1). The mixture was stirred at room
temperature for another 0.5 h and quenched by the addition of saturated aqueous solution of NH4Cl,
extracted by EtOAc (3 x 10 mL). The combined organic layers were concentrated and subjected to a
flash chromatography on silica gel (EtOAc/n-hexane = 1:7 to 1:4) to afford the products 3a’-d.
Racemic samples were obtained by carrying out the reactions with rac-RhO. The enantiomeric

excess was determined by chiral HPLC analysis.

™S
Ph, O Me

<\N/\7N\/</N‘Ph

Me 3a As for entry 1, starting from la (18.6 mg, 0.10 mmol) and 2a (29.0 mg, 0.15

mmol) according to the general procedure without treating with TBAF to give 3a’ as a pale yellow
oil (27.0 mg, 0.68 mmol, 68% yield). Enantiomeric excess established by HPLC analysis by using a
Chiralpak OD-H column, ee = 41% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 95: 5, flow
rate 0.5 mL/min, 25 °C, t; (minor) = 9.6 min, t. (major) = 11.2 min); [a]o?° = +38.0° (¢ 1.0, CH.Cl>)

IH NMR (300 MHz, CD2Cly) § 7.28-7.23 (m, 2H), 7.19-7.07 (m, 3H), 7.00 (d, J = 1.2 Hz, 1H),
6.97-6.90 (m, 2H), 6.82 (d, J = 1.1 Hz, 1H), 6.50-6.44 (m, 3H), 4.76 (d, J = 15.1 Hz, 1H), 4.02 (d, J
= 15.1 Hz, 1H), 2.97 (s, 6H), 0.02 (s, 9H).
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13C NMR (75 MHz, CDCl,) § 151.0, 149.5, 144.0, 128.5, 127.9, 127.2, 126.7, 126.4, 123.3, 116.1,
112.8, 79.7, 62.6, 39.4, 34.7.

IR (film): v (cm™1) 3060, 3025, 2953, 2897, 1598, 1505, 1448, 1403, 1368, 1343, 1279, 1262, 1251,
1195, 1125, 1088, 1064, 1016, 992, 959, 883, 840, 744, 725, 690, 582, 462.

HRMS (ESI, m/z) calcd for C22H30N30Si™ [M+H]*: 380.2153, found: 380.2158.

Ph, OH Me

&rk/N‘Ph

Me 3a As for entry 2, starting from l1a (18.6 mg, 0.10 mmol) and 2a (29.0 mg, 0.15

mmol) according to the general procedure to give 3a as a pale yellow oil (22.4 mg, 0.729 mmol,
73% yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H column,
ee = 41% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 95: 5, flow rate 0.5 mL/min, 25 °C, t;
(minor) = 20.4 min, t; (major) = 15.2 min); [a]o® = +50.4° (¢ 1.0, CH2Cl)

IH NMR (300 MHz, CDCls) § 7.40-7.32 (m, 4H), 7.30-7.19 (m, 3H), 7.01 (d, J = 1.2 Hz, 1H),
6.94-6.90 (m, 2H), 6.83-6.78 (M, 2H), 4.82 (d, J = 14.9 Hz, 1H), 3.96 (br, 1H), 3.74 (d, J = 14.9 Hz,
1H), 3.41 (s, 3H), 2.76 (s, 3H).

13C NMR (75 MHz, CDCls) 6 152.0, 149.4, 144.3, 129.2, 128.7, 127.5, 126.0, 125.2, 123.1, 118.8,
1145, 74.7, 65.1, 39.8, 34.4.

IR (film): v (cm~t) 3059, 2952, 2870, 2758, 1597, 1503, 1448, 1407, 1346, 1279, 1256, 1174, 1145,
1123, 1092, 1064, 1031, 991, 966, 938, 900, 745, 730, 696, 645, 589, 562, 470.

HRMS (ESI, m/z) calcd for C19H22N3O* [M+H]™: 308.1757, found: 308.1753.

Ph, OH Me

Ph 30 As for entry 3, starting from 1b (24.8 mg, 0.10 mmol) and 2a (29.0 mg, 0.15

mmol) according to the general procedure to give 3b as a white solid (27.0 mg, 0.740 mmol, 74%
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yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak AD-H column, ee =
82% (HPLC: AD-H, 254 nm, n-hexane/isopropanol = 90: 10, flow rate 1.0 mL/min, 25 °C, t; (minor)
= 14.0 min, t- (major) = 9.9 min); [a]o?° = +56.6° (¢ 1.0, CHCl)

IH NMR (300 MHz, CD,Cl,) § 7.26-7.18 (m, 6H), 7.17-7.12 (m, 4H), 7.11 (d, J = 1.2 Hz, 1H), 6.97
(d, J = 1.3 Hz, 1H), 6.89-6.83 (m, 4H), 6.73 (tt, J = 7.3, 0.8 Hz, 1H) 4.78 (d, J = 14.9 Hz, 1H),
3.75 (d, J = 14.9 Hz, 1H), 3.54 (br, 1H), 2.70 (s, 3H).

13C NMR (75 MHz, CDCl,) § 152.3, 150.4, 145.2, 139.2, 129.2, 128.5, 128.4, 128.2, 127.7, 127.3,
126.7, 125.6, 124.4, 118.4, 114.4, 75.6, 65.5, 39.7.

IR (film): v (cm™!) 3059, 3025, 2870, 2729, 1597, 1496, 1446, 1352, 1302, 1253, 1175, 1138, 1122,
1096, 1065, 1031, 990, 937, 897, 746, 727, 689, 595, 538, 514.

HRMS (ESI, m/z) calcd for C24H23N3NaO* [M+Na]": 392.1733, found: 392.1732.

Ph_ OH Me
L N
N\j/k/ Ph
<\/N

Me
3¢ As for entry 4, starting from 1c (26.2 mg, 0.10 mmol) and 2a (29.0 mg, 0.15

mmol) according to the general procedure to give 3c as a white solid (28.0 mg, 0.73 mmol, 73%
yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H column, ee =
88% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 95: 5, flow rate 0.5 mL/min, 25 °C, t; (minor)
=12.3 min, t; (major) = 13.7 min); [o]o?® = +70.2° (¢ 1.0, CH2Cl.).

'H NMR (300 MHz, CDCls, mixture of rotamers) 6 7.32-7.28 (m, 1H), 7.57 (tt, J = 7.3, 1.3 Hz, 0.8
H), 7.47 (tt, J = 7.7, 1.4 Hz, 0.2 H, other rotamer ), 7.42-7.30 (m, 1H), 7.36-7.25 (m, 1H), 7.24-7.21
(m, 2H), 7.20-7.18 (m, 3H), 7.17-7.15 (m, 2H), 7.15-7.12 (m, 1H), 6.92-6.83 (m, 2H), 6.82-6.74 (m,
2H), 6.12 (d, J = 7.8 Hz, 0.8 H, other rotamer), 4.92 (d, J = 14.7 Hz, 0.8 H), 4.78 (d, J = 14.7 Hz,
0.2 H, other rotamer), 3.83 (d, J =2.7 Hz, 0.8 H), 3.78 (d, J = 2.8 Hz, 0.2 H, other rotamer), 2.56 (br,
0.8 H), 2.51 (br, 0.2 H, other rotamer), 2.72 (s, 2.4 H), 2.64 (s, 0.6 H, other rotamer), 2.08 (s, 2.4 H),
2.06 (s, 0.6 H, other rotamer).
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13C NMR (125 MHz, CD:Cly, mixture of rotamers) 6 152.4 (2C), 150.3, 150.2, 145.4, 144.3, 138.5,
138.0, 136.5, 135.8, 130.5, 130.3, 129.9, 129.2, 128.8 (2C), 128.5, 128.2, 128.1, 127.5, 127.1, 126.9,
126.7,125.9, 125.7, 123.8, 123.6, 118.7, 118.5, 114.6, 115.5, 75.5, 75.2, 66.0, 65.4, 39.6, 17.6, 17.0.

IR (film): v (cm~!) 3058, 3025, 2924, 2855, 1598, 1495, 1446, 1351, 1301, 1253, 1175, 1139, 1120,
1093, 1064, 1032, 991, 938, 848, 747, 721, 693, 674, 645, 602, 547, 516, 456.

HRMS (ESI, m/z) calcd for CasHasNsO* [M+H]*: 384.2070, found: 384.2071.

Ph_ OH Me
LN
N\j/k/ \Ph
<\/N

Ph
3d As for entry 5, starting from 1d (32.4 mg, 0.10 mmol) and 2a (29.0 mg, 0.15

mmol) according to the general procedure to give 3d as a white solid (32.0 mg, 0.072 mmol, 72%
yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H column, ee =
93% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 95: 5, flow rate 0.5 mL/min, 25 °C, t; (minor)
= 15.8 min, t, (major) = 13.3 min).

IH NMR (300 MHz, CDCls) 6 7.46-7.26 (m, 9H), 7.24-7.16 (m, 3H), 7.12-6.98 (m, 3H), 6.87-6.74
(m, 4H), 6.67 (d, J = 1.1 Hz, 1H), 6.39 (d, J = 7.8 Hz, 1H), 4.70 (d, J = 14.8 Hz, 1H), 3.72 (d, J =
14.8 Hz, 1H), 3.50 (br, 1H), 2.66 (s, 3H).

13C NMR (75 MHz, CDCls3) 6 151.6, 149.8, 145.0, 138.8, 138.7, 137.1, 130.3, 128.9, 128.6, 128.3
(2C), 128.2,128.1, 127.3, 127.2, 127.1, 126.3, 125.0, 124.2, 118.4,114.2, 75.4, 65.2, 39.1.

IR (film): v (cm™*) 3060, 3020, 1596, 1572, 1502, 1485, 1447, 1436, 1356, 1341, 1327, 1255, 1182,
1097, 1068, 1031, 1008, 992, 958, 940, 909, 767, 751, 732, 699, 672, 547, 463.

HRMS (ESI, m/z) calcd for CaoH27N3sNaO* [M+Na]*: 468.2046, found: 468.2047.

General procedure for entries 7 and 10 of Table 1. A dried 10 mL Schlenk tube was charged with
the catalyst A-IrO (3.70 mg, 0.004 mmol, 4 mol%) (entry 7) or A-RhS (3.50 mg, 0.004 mmol, 4

mol%) (entry 10) and the 2-acyl imidazole 1d (32.4 mg, 0.10 mmol, 1.0 eq.). A solution of 2a (29.0
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mg, 0.15 mmol, 1.5 eq.) in MeCN/DMAC (v/v = 4:1, 1 mL) was added in one portion. The reaction
mixture was degassed via freeze-pump-thaw for three cycles. After the mixture was thoroughly
degassed, the vial was sealed and positioned approximately 5 cm from a 23 W compact fluorescent
lamp. The reaction was stirred at room temperature for 24 h or 20 h under nitrogen atmosphere.
Afterwards, the mixture was concentrated under reduced pressure. The residue was redissolved in
THF (2 mL), then TBAF (0.5 mL, 1.0 M in THF, 0.5 mmol) was added. The mixture was stirred at
room temperature for another 0.5 h and quenched by the addition of saturated aqueous solution of
NH4CI, extracted by EtOAc (3 x 10 mL). The combined organic layers were concentrated. The

conversion was determined by the crude *H NMR analysis.

Ph, OHMe
LN
N\WA/ “Ph
<\/N

Ph
3d As for entry 7, starting from 1d (32.4 mg, 0.10 mmol) and 2a (29.0 mg, 0.15

mmol) according to the general procedure to give 3d as a white solid (19.0 mg, 0.430 mmol, 43%
yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H column, ee =
3% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 95: 5, flow rate 0.5 mL/min, 25 °C, t; (minor)
=15.1 min, tr (major) = 13.3 min).

General procedure for entries 8-9 and 11-12 of Table 1. Adried 10 mL Schlenk tube was charged
with the catalyst A-RhS (3.50 mg, 0.004 mmol, 4 mol%), the photosensitizer [Ru(bpy)z](PFs)2
(0.86 mg, 0.001 mmol, 1 mol%) and 2-acyl imidazole 1d (32.4 mg, 0.10 mmol, 1.0 eq.). A solution
of 2a-c (0.15 mmol, 1.5 eq.) in MeCN/DMAC (v/v = 4:1, 1 mL) was added in one portion. The
reaction mixture was degassed via freeze-pump-thaw for three cycles. After the mixture was
thoroughly degassed, the vial was sealed and positioned approximately 5 cm from a 23 W compact
fluorescent lamp (the catalytic reaction of entry 8 was conducted in the dark). The reaction was
stirred at room temperature for the indicated time (monitored by TLC) under nitrogen atmosphere.
Afterwards, the mixture was concentrated under reduced pressure. The residue was redissolved in
THF (2 mL), then TBAF (0.5 mL, 1.0 M in THF, 0.5 mmol) was added. The mixture was stirred at
room temperature for another 0.5 h and quenched by the addition of saturated aqueous solution of

NH4Cl, extracted by EtOAc (3 x 10 mL). The combined organic layers were concentrated. The
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conversion was determined by the crude *H NMR analysis. If the product was detected in the crude
'H NMR, the residue was subjected to a flash chromatography on silica gel (EtOAc/n-hexane = 1:7

to 1:4) to afford the products 3d. The enantiomeric excess was determined by chiral HPLC analysis.

Ph, OHMe
LN
N\\,A/ “Ph
<\/N

Ph
3d As for entry 8, starting from 1d (32.4 mg, 0.10 mmol) and 2a (29.0 mg, 0.15

mmol) according to the general procedure to give 3d as a white solid (33.8 mg, 0.760 mmol, 76%
yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H column, ee =
95% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 95: 5, flow rate 0.5 mL/min, 25 °C, t; (minor)
=15.1 min, t; (major) = 13.3 min); [o]o%° = —6.6° (¢ 1.0, CH2Cl.).

All other spectroscopic data was in agreement with former.

Ph_ OH Me
LN
N\j/k/ \Ph
<\/N

Ph
3d As for entry 11, starting from 1d (32.4 mg, 0.10 mmol) and 2b (36.8 mg, 0.15

mmol) according to the general procedure to give 3d as a white solid (3.0 mg, 0.070 mmol, 7%
yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H column, ee =
79% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 95: 5, flow rate 0.5 mL/min, 25 °C, t; (minor)
= 15.1 min, t, (major) = 13.3 min).
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General procedure for Figure 2. A dried 10 mL Schlenk tube was charged with the catalyst
A-RhS (5.2 mg, 0.0060 mmol, 4 mol%), the photosensitizer [Ru(bpy)s](PFs)2 (1.30 mg, 0.0015
mmol, 1 mol%) and 2-acyl imidazole 1d (48.6 mg, 0.150 mmol, 1.0 eq.). A solution of 2d (0.45 mmol,
3.0 eq.) or 2e-i (0.225 mmol, 1.5 eq.) in MeCN/DMAC (v/v = 4:1, 1.5 mL) was added in one portion.
The reaction mixture was degassed via freeze-pump-thaw for three cycles. After the mixture was
thoroughly degassed, the vial was sealed and positioned approximately 5 cm from a 23 W compact
fluorescent lamp. The reaction was stirred at room temperature for the indicated time (monitored by
TLC) under nitrogen atmosphere. Afterwards, the mixture was concentrated under reduced pressure.
The residue was redissolved in THF (2 mL), then TBAF (1.0 mL, 1.0 M in THF, 1.0 mmol) was
added. The mixture was stirred at room temperature for another 0.5 h and quenched by the addition
of saturated aqueous solution of NH4Cl, extracted by EtOAc (3 x 10 mL). The combined organic
layers were concentrated. The residue was subjected to a flash chromatography on silica gel
(EtOAc/n-hexane = 1:7 to 1:4) to afford the products 3e-j. The enantiomeric excess was determined

by chiral HPLC analysis.

0 (&BW) Ph, OH R1
N
« Ph R A-RhS (4 mol%) <’
N *R2 N__SiMe; —> N
. [Ru(bpy)s](PFe)2
Ph 2d-i (1 mol%) Ph
1d (1.50r3.0 eq) afterwards: TBAF 3e-j
Ph, OHMe Ph, OHMe Ph, OHBN
N N j/k/ Me WA/
\_N \©\ <,N \©/ <,N \©
“Ar Me
3e, hvfor5h 3f, hv for 10 h Sg hv for 10 h

80% yield, 98% ee
Ph, OH

d“%

3h, hvfor15h
70% yield, 95% ee

81% yield, 97% ee

T, 0L,

Ar
3i, hvfor5h

85% yield, 91% ee
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tBu

aw{)

3j, hvfor30h
69% yield, 93% ee



Ph_OHMe

A,

A-RhS for 5 h according to the general procedure to give 3e as a pale yellow oil (55.0 mg, 0.120

Starting from 1d (48.9 mg, 0.15 mmol) and 2d (93.2 mg, 0.45 mmol) with

mmol, 80% yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak AD-H
column, ee = 98% (HPLC: AD-H, 254 nm, n-hexane/isopropanol = 90: 10, flow rate 1.0 mL/min,
25 °C, t (minor) = 9.9 min, t (major) = 6.0 min); [a]o?® = —24.0° (¢ 1.0, CH2CL,).

IH NMR (500 MHz, CD,Cl) 6 7.42-7.32 (m, 6H), 7.30-7.22 (m, 6H), 7.07 (td, J = 8.3, 2.3 Hz, 1H),
6.98 (d, J = 8.5 Hz, 2H), 6.91 (d, J = 0.8 Hz, 1H), 6.73 (d, J = 8.7 Hz, 2H), 6.63 (d, J = 1.0 Hz, 1H),
6.35 (d, J = 7.9 Hz, 1H), 4.63 (d, J = 14.7 Hz, 1H), 3.73 (br, 1H), 3.58 (d, J = 14.7 Hz, 1H), 2.62 (s,
3H), 2.22 (s, 3H).

13C NMR (125 MHz, CD-Cl,) 6 150.2, 145.8, 139.2, 139.0, 137.5, 130.6, 129.7, 128.8, 128.7, 128.6,
128.5 (2C), 128.2, 128.1, 127.6, 127.5, 126.4, 125.8, 125.4, 1245, 114.9, 75.5, 66.4, 39.4, 20.3.

IR (film): v (cm™) 3059, 3028, 2924, 2860, 1615, 1599, 1517, 1483, 1446, 1352, 1303, 1252, 1177,
1139, 1117, 1097, 1068, 806, 765, 739, 699, 526, 514, 450, 410, 391.

HRMS (ESI, m/z) calcd for C31HzoN3O* [M+H]™: 460.2383, found: 460.2385.

Ph,_ OH Me

&T\,‘A/N\Q/Me

with A-RhS for 10 h according to the general procedure to give 3f as a pale yellow oil (56.0 mg,

Starting from 1d (48.9 mg, 0.15 mmol) and 2g (46.6 mg, 0.225 mmol)

0.122 mmol, 81% vyield). Enantiomeric excess established by HPLC analysis by using a Chiralpak
AD-H column, ee = 97% (HPLC: AD-H, 254 nm, n-hexane/isopropanol = 90: 10, flow rate 1.0
mL/min, 25 °C, t; (minor) = 6.8 min, tr (major) = 6.0 min); [a]o? = —30.4° (c 1.0, CH2Cl,).

IH NMR (500 MHz, CD:Cl,) § 7.41-7.33 (m, 6H), 7.31-7.23 (m, 6H), 7.08-7.06 (m, 1H), 7.04 (d, J
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= 7.8 Hz, 1H), 6.92 (d, J = 1.0 Hz, 1H), 6.64-6.60 (m, 3H), 6.58 (d, J = 7.4 Hz, 1H), 6.33 (d, J = 7.7
Hz, 1H), 4.65 (d, J = 14.7 Hz, 1H), 3.66 (d, J = 14.7 Hz, 1H), 3.56 (s, 1H), 2.64 (s, 3H), 2.25 (s,
3H).

13C NMR (125 MHz, CD.Cl,) 6 152.2, 150.1, 145.7, 139.1, 139.0, 138.9, 137.5, 130.6, 129.0, 128.8,
128.7, 128.6, 128.5, 127.6, 127.5 (2C), 126.4, 125.4, 1245, 119.6, 115.3, 111.7, 75.8, 65.8, 39.4,
21.9.

IR (film): v (cm~t) 3058, 2922, 2859, 2811, 1601, 1581, 1494, 1482, 1352, 1303, 1257, 1172, 1139,
1095, 1067, 1030, 1009, 995, 961, 945, 841, 764, 737, 698, 675, 610, 559, 446.

HRMS (ESI, m/z) calcd for CaiHzoN3O* [M+H]™: 460.2383, found: 460.2386.

Ph, OH Bn
N
<\/N \©
Ph/\O _ .
39 Starting from 1d (48.9 mg, 0.15 mmol) and 2f (60.6 mg, 0.225 mmol) with
A-RhS for 10 h according to the general procedure to give 3g as a pale white solid (61.0 mg, 0.117
mmol, 78% yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H
column, ee = 93% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 90: 10, flow rate 0.5 mL/min,
25 °C, t; (minor) = 11.2 min, t; (major) = 10.0 min); [a]o?° = -5.2° (¢ 1.0, CH2Cl,).

IH NMR (500 MHz, CD:Cly) § 7.44 (dd, J = 7.6, 1.6 Hz, 1H), 7.42 (dd, J = 7.3, 0.8 Hz, 1H),
7.38-7.36 (m, 2H), 7.32-7.28 (m, 6H), 7.24-7.21 (m, 5H), 7.19-7.18 (m, 1H), 7.12 (t, J = 7.3 Hz,
2H), 7.07 (td, J = 7.9, 1.7 Hz, 1H), 7.01 (d, J = 7.2 Hz, 2H), 6.97 (s, 1H), 6.79 (d, J = 8.2 Hz, 2H),
6.67 (d, J = 1.0 Hz, 1H), 6.35 (d, J = 7.7 Hz, 1H), 4.89 (d, J = 15.0 Hz, 1H), 4.47 (d, J = 17.3 Hz,
1H), 4.09 (d, J = 17.3 Hz, 1H), 4.04 (d, J = 15.0 Hz, 1H), 3.31 (br, 1H).

13C NMR (125 MHz, CDCls) § 149.7 (2C), 144.9, 138.9, 138.6, 137.7, 136.8, 130.4, 128.9, 128.7,
128.4,128.3 (2C), 128.1, 127.4,127.3, 127.2, 126.7, 126.4, 126.3, 125.3, 125.1, 124.2, 118.1, 1145,
76.1, 62.3, 53.5.
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IR (film): v (cm™1) 3060, 3027, 2930, 1964, 1598, 1503, 1483, 1450, 1384, 1450, 1384, 1360, 1303,
1265, 1231, 1197, 1138, 1070, 990, 767, 748, 728, 697, 675, 608, 557, 535, 512, 458.

HRMS (ESI, m/z) calcd for C3sHz2N3O* [M+H]*: 522.2540, found: 522.2545.

Ph OH
N AN
~N

<\/N
Ph 3h

Starting from 1d (48.9 mg, 0.15 mmol) and 2g (49.4 mg, 0.225 mmol) with
A-RhS for 15 h according to the general procedure to give 3h as a pale yellow oil (49.0 mg, 0.105

mmol, 70% yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H
column, ee = 95% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 90: 10, flow rate 0.5 mL/min,
25 °C, t; (minor) = 12.0 min, t, (major) = 8.8 min); [a]o® = —17.4° (¢ 1.0, CH2Cl,).

IH NMR (500 MHz, CD,Cl) 6 7.43-7.33 (m, 6H), 7.32-7.23 (m, 6H), 7.04 (td, J = 7.8, 1.7 Hz, 1H),
6.94-6.90 (m, 3H), 6.70 (d, J = 8.5 Hz, 1H), 6.66-6.60 (m, 2H), 6.27 (d, J = 7.9 Hz, 1H), 4.69 (d, J
= 14.8 Hz, 1H), 3.64 (d, J = 14.8 Hz, 1H), 3.59 (br, 1H), 3.19-3.14 (m, 1H), 3.00-2.82 (m, 1H),
2.77-2.66 (M, 2H), 1.84-1.77 (m, 1H), 1.75-1.70 (m, 1H).

13C NMR (125 MHz, CD.Cl,) 6 149.9, 147.5, 145.6, 138.8, 138.5, 137.0, 130.3, 129.3, 128.5, 128.3
(2C), 128.2, 128.1, 127.3, 127.2, 127.1, 126.7, 126.0, 125.0, 124.1 (2C), 117.8, 114.0, 75.2, 64.7,
51.1, 28.0, 22.0.

IR (film): v (cm™) 3060, 3023, 2929, 2841, 1671, 1600, 1575, 1493, 1482, 1444, 1343, 1326, 1301,
1191, 1171, 1137, 1097, 1063, 763, 739, 697, 675, 647,563, 440.

HRMS (ESI, m/z) calcd for Ca2H3zoN3O* [M+H]™: 472.2383, found: 472.2386.
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Me

Ph OH

A

with A-RhS for 5 h according to the general procedure to give 3i as a pale yellow solid (68.0 mg,

Starting from 1d (48.9 mg, 0.15 mmol) and 2h (63.9 mg, 0.225 mmol)

0.128 mmol, 85% vyield). Enantiomeric excess established by HPLC analysis by using a Chiralpak
OD-H column, ee = 91% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 90: 10, flow rate 0.5
mL/min, 25 °C, t; (minor) = 8.9 min, t; (major) = 8.4 min); [a]o® = +11.6° (¢ 1.0, CHCl,).

IH NMR (500 MHz, CD,Cl2) 6 7.40-7.34 (m, 2H), 7.31-7.24 (m, 5H), 7.23-7.19 (m, 5H), 7.00 (td, J
= 8.1, 2.0 Hz, 1H), 6.91 (d, J = 8.3 Hz, 4H), 6.77 (d, J = 0.9 Hz, 1H), 6.60 (d, J = 8.3 Hz, 4H), 6.57
(d, J = 0.8 Hz, 1H), 6.19 (d, J = 7.8 Hz, 1H), 4.98 (d, J = 15.2 Hz, 1H), 4.40 (d, J = 15.2 Hz, 1H),
3.39 (s, 1H), 2.22 (s, 6H).

13C NMR (125 MHz, CD.Cl,) 6 149.3, 147.2, 144.6, 138.6, 138.5, 136.5, 131.2, 130.1, 129.3, 129.2,
128.3, 128.1, 127.9, 127.7, 127.1, 126.8, 126.7, 125.7, 125.1, 123.6, 121.7, 76.1, 64.0, 20.0.

IR (film): v (cm~!) 3057, 3026, 2977, 2858, 1687, 1507, 1482, 1439, 1341, 1302, 1264, 1172, 1137,
1101, 1069, 1010, 880, 811, 764, 736, 697, 676, 581, 565, 530, 444.

HRMS (ESI, m/z) calcd for C37H34N3O* [M+H]™: 536.2696, found: 536.2699.

Ph OH

N N
*oa el
tBu
Ph/\O 3

with A-RhS for 30 h according to the general procedure to give 3j as a white solid (64.0 mg, 0.104

Starting from 1d (48.9 mg, 0.15 mmol) and 2i (82.6 mg, 0.225 mmol)

mmol, 69% yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak 1A
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column, ee = 93% (HPLC: 1A, 254 nm, n-hexane/isopropanol = 95: 5, flow rate 0.3 mL/min, 25 °C,
tr (minor) = 18.3 min, t; (major) = 20.3 min); [o]o?® = +24.6° (c 1.0, CH2Cl).

'H NMR (300 MHz, CDCls mixture of two rotamers) ¢ 7.45-7.35 (m, 2H), 7.33-7.24 (m, 4H),
7.23-7.11 (m, 7H), 7.10 (br, 2H), 7.04-6.95 (m, 2H), 6.78 (d, J = 1.2 Hz, 1H), 6.75-6.66 (m, 4H),
6.58 (br, 1H), 6.19 (d, J = 7.6 Hz, 1H), 5.02 (d, J = 15.4 Hz, 0.2 H), 4.92 (d, J = 15.1 Hz, 0.8 H,
other rotamer), 4.47 (d, J = 15.1 Hz, 0.8 H), 4.15 (d, J = 14.8 Hz, 0.2 H, other rotamer), 3.44 (br,
0.8 H), 3.27 (br, 0.2 H, other rotamer), 1.17 (s, 18H).

13C NMR (75 MHz, CDCls) 6 149.6, 146.9, 144.7, 144.5, 138.9, 138.7, 136.7, 130.3, 128.6, 128.5,
128.4, 128.1, 127.8, 127.7, 127.6, 127.3, 126.9 126.8, 126.5, 126.1, 126.0, 125.7, 125.4, 123.7,
121.5,75.9, 64.3, 34.0, 31.4.

IR (film): v (cm™) 3058, 2959, 2902, 2865, 1603, 1509, 1483, 1445, 1393, 1363, 1303, 1266, 1201,
1172, 1138, 1100, 1068, 1011, 882, 826, 766, 736, 697, 677, 656, 609, 583, 571, 556.

HRMS (ESI, m/z) calcd for Ca3sHasN3O* [M+H]™: 620.3635, found: 620.3643.

General procedure for Figure 3. A dried 10 mL Schlenk tube was charged with the catalyst
A-RhS (5.20 mg, 0.0060 mmol, 4 mol%), the photosensitizer [Ru(bpy)s](PFs)2 (1.30 mg, 0.0015
mmol, 1 mol%) and 2-acyl imidazole 1e-m (0.150 mmol, 1.0 eq.). A solution of 2a (87.0 mg, 0.450
mmol, 3.0 eq.) or 2j (103 mg, 0.450 mmol, 3.0 eq.) in MeCN/DMAC (v/v = 4:1, 1 mL) was added
in one portion. The reaction mixture was degassed via freeze-pump-thaw for three cycles. After the
mixture was thoroughly degassed, the vial was sealed and positioned approximately 5 cm from a 23
W compact fluorescent lamp. The reaction was stirred at room temperature for the indicated time
(monitored by TLC) under nitrogen atmosphere. Afterwards, the mixture was concentrated under
reduced pressure. The residue was redissolved in THF (2 mL), then TBAF (1.0 mL, 1.0 M in THF,
1.0 mmol) was added. The mixture was stirred at room temperature for another 0.5 h and quenched
by the addition of saturated aqueous solution of NH4ClI, extracted by EtOAc (3 x 10 mL). The
combined organic layers were concentrated. The residue was subjected to a flash chromatography
on silica gel (EtOAc/n-hexane = 1:7 to 1:4) to afford the products 3k-s. The enantiomeric excess

was determined by chiral HPLC analysis.
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<\Nj)LR Me

N + , N

Ar”
Ph/® 2a, 2j(3.0eq)

A (23W)

SiMes

R OHMe
% |

N NG
A-RhS (4 mol%) C Ar
\_N

[Ru(bpy)s](PFe)2
(1 mol%)

afterwards: TBAF

Ph

N
“Ar
3k, hvfor5h

75% yield, 98% ee
M602C

©OHM9

3n, hvfor5h
79% yield, 54% ee

Ph

Qo
&L

3q, hv for15 h
70% yield, 96% ee

\\\\

Qe "~
OHMe Z OHMe

S

3l hv for 5h

80% yield, 97% ee
MeQ

©OHM3

30, hvfor15h
71% vyield, 86% ee

Et OHMe

3m, hvfor5h
88% yield, 93% ee

“Ar
3p, hvfor15h
80% vyield, 96% ee

Me OHMe

&YQ’ Ph QW/Q/ {j

3r, hvfor5h
88% vyield, 97% ee

3s, hvfor15h
86% yield, 99% ee

3k Starting from 1e (50.7 mg, 0.15 mmol) and 2a (87.4 mg, 0.45 mmol) with
A-RhS for 5h according to the general procedure to give 3k as a white solid (51.6 mg, 0.113 mmol,
75% yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H column,
ee = 98% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 95: 5, flow rate 0.5 mL/min, 25 °C, t;
(minor) = 14.8 min, t, (major) = 10.6 min); [a]o?® = —40.0° (c 1.0, CH.Cl,).
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'H NMR (500 MHz, CD.Cl,, mixture of rotamers) & 7.41-7.37 (m, 2H), 7.30-7.20 (m, 6H),
7.19-7.14 (m, 4H), 7.10-7.07 (m, 1H), 6.92 (d, J = 1.0 Hz, 1H), 6.81 (d, J = 8.2 Hz, 2H), 6.74 (t, J =
7.3 Hz, 1H), 6.64 (d, J = 0.9 Hz, 1H), 6.41 (d, J = 7.8 Hz, 1H), 4.63 (d, J = 14.7 Hz, 0.8 H), 4.46 (d,
J=14.7 Hz, 0.2 H, other rotamer), 3.64 (d, J = 14.7 Hz, 1H), 3.42 (br, 0.8 H), 3.32 (br, 0.2 H, other
rotamer), 2.66 (s, 2.4 H), 2.56 (s, 0.6 H, other rotamer), 2.36 (s, 2.4 H), 2.28 (s, 0.6 H, other

rotamer).

13C NMR (125 MHz, CD.Cl,) 6 152.2, 150.2, 142.6, 139.1, 139.0, 137.6, 137.3, 130.6, 129.3, 129.1,
128.8, 128.7, 128.6, 128.5, 127.6, 127.5, 126.4, 125.3, 124.5, 118.5, 114.4, 75.9, 65.7, 39.2, 21.1.

IR (film): v (cm™) 3059, 3026, 2921, 2867, 2813, 1598, 1503, 1482, 1438, 1411, 1351, 1303, 1252,
1172, 1139, 1113, 1088, 1034, 992, 952, 927, 915, 816, 765, 735, 695, 559, 469.

HRMS (ESI, m/z) calcd for CaiH3oN3O* [M+H]™: 460.2383, found: 460.2387.

)
OH Me

Z
~
%

)

Ph
3 Starting from 1f (50.7 mg, 0.15 mmol) and 2a (87.4 mg, 0.45 mmol) with

A-RhS for 5h according to the general procedure to give 3l as a white solid (55.0 mg, 0.12 mmol,
80% vyield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H column,
ee = 97% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 90: 10, flow rate 0.5 mL/min, 25 °C, t;
(minor) = 11.7 min, t; (major) = 10.3 min); [o]p?° = —18.2° (¢ 1.0, CH2Cly).

'H NMR (500 MHz, CD.Cl,, mixture of rotamers) 6 7.40-7.38 (m, 2H), 7.28-7.20 (m, 5H),
7.18-7.04 (m, 6H), 6.92 (d, J = 0.7 Hz, 1H), 6.81 (d, J = 8.1 Hz, 2H), 6.74 (t, J = 7.3 Hz, 1H), 6.64
(d, J = 0.9 Hz, 1H), 6.38 (d, J = 7.9 Hz, 1H), 4.65 (d, J = 14.8 Hz, 0.8 H), 4.52 (d, J = 14.3 Hz, 0.2
H, other rotamer), 3.67 (d, J = 14.7 Hz, 1H), 3.46 (br, 0.8 H), 3.43 (br, 0.2 H, other rotamer), 2.66 (s,
2.4 H), 2.56 (s, 0.6 H, other rotamer), 2.33 (s, 2.4 H), 2.21 (s, 0.6 H, other rotamer).

13C NMR (75 MHz, CDCl,) ¢ 152.2, 150.1, 145.5, 139.1, 139.0, 138.4, 137.5, 130.6, 129.1, 128.9,
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128.7, 128.6, 128.5 (2C),128.3, 128.1, 127.6, 127.4, 126.4, 126.0, 124.5, 122.5, 118.5, 114.4, 75.8,
65.7,39.3, 21.7.

IR (film): v (cm™1) 3055, 3025, 2920, 2861, 1598, 1503, 1482, 1438, 1350, 1303, 1256, 1180, 1034,
992, 942, 788, 747, 7136, 695, 676, 649, 609, 556, 514, 438.

HRMS (ESI, m/z) calcd for CaiHzoN3O* [M+H]™: 460.2383, found: 460.2386.
Cl

Z OH Me
2 N\
N\j/k/ Ph
<\/N

Ph
3m

Starting from 1g (53.8 mg, 0.15 mmol) and 2a (87.4 mg, 0.45 mmol) with A-RhS
for 5h according to the general procedure to give 3m as a white solid (63.2 mg, 0.13 mmol, 88%
yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H column, ee =
93% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 90: 10, flow rate 1.0 mL/min, 25 °C, t; (minor)
= 6.5 min, t; (major) = 5.0 min); [a]p?® = + 11.4° (c 1.0, CH2Cl).

IH NMR (500 MHz, CD:Cly) & 7.44-7.43 (m, 2H), 7.37-7.31 (m, 4H), 7.29-7.23 (m, 5H), 7.22-7.19
(m, 3H), 7.17-7.12 (m, 1H), 7.01 (d, J = 1.2 Hz, 1H), 6.82-6.80 (m, 3H), 6.72 (d, J = 1.2 Hz, 1H),
6.45 (d, J = 7.8 Hz, 1H), 4.67 (d, J = 14.8 Hz, 1H), 3.63 (d, J = 14.8 Hz, 1H), 3.54 (s, 1H), 2.64 (s,
3H).

13C NMR (125 MHz, CDCls) § 151.5, 149.3, 143.5, 138.8, 138.6, 136.9, 133.1, 130.4, 129.0 (2C),
128.8, 128.4, 128.3, 128.0, 127.4, 127.2, 126.5, 126.4, 124.4, 118.7, 114.3, 75.0, 65.2, 39.0.

IR (film): v (cm™1) 3137, 2923, 2853, 1652, 1583, 1568, 1504, 1481, 1445, 1434, 1395, 1341, 1305,
1280, 1256, 1233, 1165, 1141, 1084, 1011, 928, 872, 794, 755, 737, 721, 695, 653, 612, 593, 550,
497, 427.

HRMS (ESI, m/z) calcd for C3oH27CIN3O* [M+H]™: 480.1837, found: 480.1835.
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MeOQC

7, OH Me
<\,N
Ph
3n Starting from 1h (57.3 mg, 0.15 mmol) and 2a (87.4 mg, 0.45 mmol) with
A-RhS for 5h according to the general procedure to give 3n as a white solid (59.1 mg, 0.118 mmol,
79% yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H column,

ee = 54% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 90: 10, flow rate 1.0 mL/min, 25 °C, t;
(minor) = 6.1 min, t; (major) = 4.8 min); [a]o?® = -6° (¢ 1.0, CHCly).

H NMR (500 MHz, CD,Cl, mixture of rotamers) ¢ 8.00 (d, J = 8.4 Hz, 2H), 7.76 (d, J = 8.1 Hz,
2H, other rotamer ), 7.48 (d, J = 8.4 Hz, 2H), 7.43-7.38 (m, 2H), 7.37-7.31 (m, 1H), 7.23-7.20 (m,
3H), 7.19-7.16 (m, 2H), 7.09-7.06 (m, 1H), 7.02 (br, 1H), 6.81 (t, J = 8.2 Hz, 1H), 6.82-6.76 (m,
3H), 6.70 (br, 1H), 6.34 (d, J = 7.8 Hz, 1H), 4.71 (d, J = 15.0 Hz, 0.8 H), 4.51 (d, J = 14.8 Hz, 0.2 H,
other rotamer), 3.93 (s, 3H), 3.65 (d, J = 14.6 Hz, 1H), 3.60 (br, 1H), 2.60 (s, 2.4 H), 2.57 (s, 0.6 H,

other rotamer).

13C NMR (125 MHz, CDCls) 6 167.0, 151.6, 149.2, 139.0, 138.7, 136.9, 130.5, 129.8, 129.3, 129.1,
129.0, 128.4 (2C), 128.0, 127.5, 127.4, 126.5, 125.5, 125.2, 124.6, 118.9, 114.4, 75.3, 65.2, 52.2,
39.2.

IR (film): v (cm‘l) 2953, 2897, 2807, 1722, 1599, 1504, 1441, 1410, 1362, 1275, 1246, 1186, 1106, 846, 743,

693, 516.

HRMS (ESI, m/z) calcd for Cs2H29N3NaOs™ [M+Na]*: 526.2101, found: 526.2101.
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MeO

7, OH Me
<\,N
Ph/\O

30 Starting from 1i (53.1 mg, 0.15 mmol) and 2a (87.4 mg, 0.45 mmol) with
A-RhS for 15h according to the general procedure to give 3o as a white solid (50.5 mg, 0.106 mmol,
71% yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H column,

ee = 86% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 90: 10, flow rate 1.0 mL/min, 25 °C, t;
(minor) = 7.5 min, t; (major) = 5.8 min); [a]o?® = —33° (¢ 1.0, CH.Cl.).

H NMR (500 MHz, CD,Cl, mixture of rotamers) 6 7.44-7.38 (m, 2H), 7.33-7.22 (m, 6H), 7.17 (dd,
J=7.3,13Hz, 2H), 7.11-7.08 (m, 1H), 7.00-6.90 (m, 3H), 6.83-6.80 (m, 3H), 6.74 (t, J = 7.3 Hz,
1H), 6.64 (d, J = 0.9 Hz, 1H), 6.41 (d, J = 7.9 Hz, 1H), 4.66 (d, J = 14.8 Hz, 0.8 H), 4.52 (d, J =
14.4 Hz, 0.2 H, other rotamer), 3.76 (s, 2.4 H), 3.67 (d, J = 14.8 Hz, 1H), 3.65 (s, 0.6 H, other
rotamer), 3.50 (br, 1H), 2.66 (s, 2.4 H), 2.58 (s, 0.6 H, other rotamer).

13C NMR (125 MHz, CDCls) 6 159.8, 151.8, 149.7, 146.9, 138.8, 137.1, 130.3, 129.3, 128.8, 128.5,
128.3,128.2, 127.3, 127.1, 126.1, 124.2, 118.3, 117.4, 114.1, 112.7, 110.5, 75.3, 65.3, 55.2, 38.9.

IR (film): v (cm™) 3059, 2925, 2862, 1599, 1503, 1445, 1413, 1352, 1301, 1246, 1172, 1085, 1031,
951, 828, 737, 695, 559, 521, 470.

HRMS (ESI, m/z) calcd for CsiH29N3NaO2 * [M+Na]*: 498.2152, found: 498.2148.

AcO

2, PH e
<\,N
Ph/D

3p Starting from 1j (57.3 mg, 0.15 mmol) and 2a (87.4 mg, 0.45 mmol) with

A-RhS for 15h according to the general procedure to give 3p as a pale yellow oil (60.4 mg, 0.120
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mmol, 80% yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H
column, ee = 96% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 90: 10, flow rate 1.0 mL/min,
25 °C, tr (minor) = 9.4 min, tr (major) = 7.2 min); [a]o?° = —40° (c 1.0, CHzCly).

'H NMR (500 MHz, CDCls, mixture of rotamers) 7.44-7.40 (m, 3H), 7.34-7.32 (m, 1H), 7.28-7.19
(m, 6H), 7.16-7.10 (m, 1H), 7.09-7.06 (m, 2H), 7.00 (br, 1H), 6.88-6.74 (m, 4H), 6.70 (d, J = 1.1 Hz,
1H), 6.45 (d, J = 7.9 Hz, 1H), 4.70 (d, J = 14.7 Hz, 0.75 H), 4.45 (d, J = 14.1 Hz, 0.25 H, other
rotamer), 3.67 (d, J = 14.8 Hz, 1H), 3.57 (br, 1H), 2.66 (s, 2.25 H), 2.60 (s, 0.75 H, other rotamer),
2.34 (s, 2.25 H), 2.31 (s, 0.75 H, other rotamer).

13C NMR (125 MHz, CDCls) § 169.4, 151.6, 149.9, 149.6, 138.8, 138.7, 130.3, 129.0 (2C), 128.8,
128.3 (2C),128.2, 128.0, 127.4, 127.3, 126.5, 126.2, 124.4, 121.4, 118.7, 114.3, 75.1, 65.2, 39.0,
21.2.

IR (film): v (cm™t) 3059, 2925, 2869, 1757, 1598, 1499, 1443, 1363, 1304, 1256, 1195, 1116, 1084,
1012, 954, 909, 845, 737, 695, 554, 521.

HRMS (ESI, m/z) calcd for Cs2H29N3NaOs * [M+Na]*: 526.2101, found: 526.2098.

Ph

2, OH Me
NS
<\/N
Ph
3q Starting from 1k (60.0 mg, 0.15 mmol) and 2a (87.4 mg, 0.45 mmol) with A-RhS
for 15 h according to the general procedure to give 3q as a white solid (46.4 mg, 0.105 mmol, 70%
yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H column, ee =

96% (HPLC: OD-H, 254 nm, hexane/isopropanol = 90: 10, flow rate 0.5 mL/min, 25 °C, t; (minor)
=16.5 min, t; (major) = 11.5 min); [a]o® = —26.2° (¢ 1.0, CH2Cl).

'H NMR (500 MHz, CD2Cly, mixture of rotamers) 6 7.69 (d, J = 7.7 Hz, 2H), 7.64 (d, J = 8.4, 2H),
7.51-7.43 (m, 5H), 7.42-7.27 (m, 6H), 7.22 (t, J = 8.7 Hz, 2H), 7.16-7.12 (m, 1H), 7.00 (d, J =1.1
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Hz, 1H) 6.87 (d, J =8.4 Hz, 2H), 6.79 (t, J = 7.4 Hz, 1H), 6.72 (d, J = 1.0, 1H), 6.51 (d, J = 8.0, 1H),
4.74 (d, J =14.8 Hz, 0.8 H), 4.51 (d, J = 14.8 Hz, 0.2 H, other rotamer), 3.74 (d, J = 14.7 Hz, 1H),
3.57 (br, 0.8 H), 3.43 (br, 0.2 H, other rotamer), 2.72 (s, 2.4 H), 2.63 (s, 0.6 H, other rotamer).

13C NMR (125 MHz, CD.Cl,) 6 152.2, 150.0, 144.6, 140.9, 140.2, 139.1 (2C), 137.5, 130.7, 129.2,
129.1, 128.9, 128.7, 128.6 (2C), 127.7, 127.6, 127.3, 127.2, 126.6, 125.9, 124.6, 118.6, 114.5, 75.8,
65.7, 39.3.

IR (film): v (cm™t) 3383, 3060, 2967, 2878, 1597, 1494, 1446, 1366, 1303, 1268, 1193, 1161, 1132,
1104, 1070, 951, 740, 696, 608, 533, 457.

HRMS (ESI, m/z) calcd for CasH32N3O* [M+H]™: 522.2540, found: 522.2543.

Et, OH Me

NYQ/N
SR
0

Ph
3r Starting from 11 (40.8 mg, 0.15 mmol) and 2a (87.4 mg, 0.45 mmol) with

A-RhS for 5h according to the general procedure to give 3r as a white solid (52.4 mg, 0.132 mmol,
88% yield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H column,
ee = 97% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 95: 5, flow rate 0.5 mL/min, 25 °C, t;
(minor) = 19.2 min, tr (major) = 15.9 min); [a]o? = +19.2° (¢ 1.0, CH2Cly).

'H NMR (300 MHz, CDCls, mixture of rotamers) § 7.52-7.46 (m, 1H), 7.44-7.32 (m, 2H),
7.30-7.24 (m, 2H), 7.23-7.18 (m, 2H), 7.17-7.11 (m, 4H), 7.09 (d, J = 1.1 Hz, 1H), 7.03 (d, J = 1.1
Hz, 1H, other rotamer), 6.95-6.91 (m, 1H), 6.70 (dd, J =12.5, 6.9 Hz, 1H), 6.62 (d, J = 8.3 Hz, 1H),
6.51 (d, J = 8.3 Hz, 1H), 3.64 (d, J = 14.8 Hz, 0.4 H), 3.55 (d, J = 14.9 Hz, 0.6 H, other rotamer),
3.47 (d, J = 14.8 Hz, 0.4 H), 3.39 (d, J = 14.9 Hz, 0.6 H, other rotamer), 2.70 (br, 0.4 H), 2.62 (s,
1.8 H), 2.42 (s, 1.2 H, other rotamer), 2.26 (br, 0.6 H, other rotamer), 1.86-1.73 (m, 1.2 H),
1.58-1.48 (m, 0.8 H, other rotamer), 0.67 (t, J = 7.5 Hz, 1.2 H), 0.40 (t, J = 7.4 Hz, 1.8 H, other

rotamer).

13C NMR (125 MHz, CDCls, mixture of rotamers) § 151.5, 150.8, 150.6, 150.3, 139.7 (2C), 138.6,
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138.5, 137.7, 137.4, 130.9, 130.6, 129.1, 129.0 (2C), 128.8, 128.7, 128.6, 128.5, 128.4, 127.9, 127.7,
127.6, 127.5, 127.0, 126.7, 124.9, 124.6, 117.4, 117.2, 113.4, 112.8, 78.2, 64.5, 64.3, 39.8, 39.1,
33.7,31.3, 8.0, 6.8.

IR (film): v (cm™) 3060, 2965, 2932, 2874, 1598, 1504, 1481, 1439, 1371, 1330, 1303, 1277, 1256,
1213, 1191, 1166, 1129, 1118, 1100, 1025, 989, 926, 879, 761, 700, 692, 610, 556, 526, 484.

HRMS (ESI, m/z) calcd for CasHasNsO* [M+H]*: 398.2227, found: 398.2226.

Me, OH Me

N%/N cl
<\/N \©/
Ph/zj 3

s Starting from 1m (39.3 mg, 0.15 mmol) and 2j (103 mg, 0.45 mmol) with
A-RhS for 15h according to the general procedure to give 3s as a white solid (54.2 mg, 0.130 mmol,
86% vyield). Enantiomeric excess established by HPLC analysis by using a Chiralpak OD-H column,
ee = 99% (HPLC: OD-H, 254 nm, n-hexane/isopropanol = 90: 10, flow rate 1.0 mL/min, 25 °C, t;
(minor) = 8.3 min, t, (major) = 7.4 min); [o]p?® = -8.2° (¢ 1.0, CHCl>).

'H NMR (300 MHz, CDCls, mixture of rotamers) ¢ 7.58-7.47 (m, 2H), 7.46-7.27 (m, 3H),
7.26-7.09 (m, 4H), 7.07-7.01 (m, 1H), 6.99 (dd, J = 8.0, 1.2 Hz, 1H), 6.92 (dd, J = 13.2, 1.2 Hz, 1H),
6.62 (dt, J = 7.8, 1.8 Hz, 1H), 6.56 (dt, J = 12.2, 2.4 Hz, 1H), 6.47 (qd, J = 17.7, 8.5, 2.4 Hz, 1H),
3.60-3.50 (m, 1H), 3.48-3.28 (m, 1H), 3.00 (br, 0.6 H), 2.65 (s, 1.8 H), 2.60 (s, 1.2 H, other rotamer),
2.30 (br, 0.4 H, other rotamer), 1.23 (s, 1.2 H), 1.13 (s, 1.8 H, other rotamer).

13C NMR (75 MHz, CD,Clz, mixture of rotamers) § 152.4, 152.2, 151.7, 151.3, 140.1, 140.0, 138.8,
138.7, 137.8, 137.6, 135.1, 134.9, 131.4, 131.0, 130.2, 130.1, 129.8, 129.6, 129.0, 128.8 (3C), 128.3
(2C), 128.2, 128.1, 127.4, 126.8, 125.3, 124.8, 116.9, 116.7, 112.9, 112.8, 111.4, 111.3, 75.7, 74.8,
64.8, 63.4, 40.0 (2C), 26.5, 26.3.

IR (film): v (cmt) 2971, 2918, 2849, 1594, 1558, 1497, 1481, 1373, 1339, 1308, 1263, 1195, 1179,
1126, 1098, 1080, 1001, 988, 979, 948, 921, 819, 773, 762, 752, 732, 699, 675, 603, 572, 546, 499,
442,
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HRMS (ESI, m/z) calcd for C2sH2sCIN3O* [M+H]*: 418.1681, found: 418.1684.
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4. Chiral Chromatography

Enantiomeric purities of the compounds 3a-s were determined with a Daicel Chiralpak 1A, OD-H or
AD-H (250 x 4.6 mm) HPLC column on an Agilent 1200, 1260 or Shimadzu Lc-2030c HPLC
system by using n-hexane/isopropanol as mobile phase, column temperature = 25 °C,

UV-absorption was measured at 254 nm.

4.1. Enantioselectivities of Catalytic Reactions in Table 1

<Chromatogram>
mYy
[ Detector A 254nm|
w
< ™S
j Ph O Me
— % U
50-] & N\jA/N\Ph
1 - <\,N
‘Me 3a'
41% e.e (OD-H, 254 nm,
1 n-hexarje/isopropanol = 95: 5, flow rate 0.5 mL/min, 25°C)
25+
0
| I I I ' 1 I
8 9 10 1 12 13 14 15
min
e o —o-
my
= Detector A 254nm
7 o~
3000 =
2000+
1 2
1000+ =
— 1 ] T T T T
8 9 10 1 12 13 14 15
min
<Peak Table>

Detector A 254nm

Peak# Ret. Time | Area% Height%
1 9.596 29.371 20.946
2 11.204 70.629 79.054
Total 100.000 100.000

Figure S1. HPLC traces of rac-3a’ (reference) and (S)-3a’ for entry 1 (Table 1). Area integration = 70.6:29.4
(41.2% ee).
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<Chromatogram>

mV
] § Detector A 254nm
15+ 10 2
! @
]
10
5
G_
| | | T
15.0 17.5 20.0 225
min
mVy/
] § Detector A 254nm|
150 w PhﬁOH'Y'e
] N\WA/ e
\
1 Me 35
100 41% e.e (OD-H, 254 nm,
n-hexane/isopropanol = 95: 5, flow rate 0.5 mL/min, 25°C)
o
] 8
50 ]
0
L L L L R L L L B I L
10.0 125 15.0 175 20.0 225 25.0 275 30.0
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Height Area%
1 15.209 162937 70.663
2 20.362 46930 29.337
Total 209867 100.000

Figure S2. HPLC traces of rac-3a (reference) and (S)-3a for entry 2 (Table 1). Area integration = 70.7:29.3

(41.4% ee).
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VWD A, Wavalength=254 nm (MJIMETB-RAC-200032.0)
mAU 8
fi
7] o
B
)
el
6] o
&
E

5

4 -

KE

2

1

-
0] —
-1
T T T T T
p{1] 12 14 16 18 min|

VWD1 A, Wavelength=254 nm (MJIME7B-CHIRAL.D)
mAlU 7] )
s00.] Ph, OH Me
NQT/j:v/N\Ph
\
400 Ph 3p
82% e.e (AD-H, 254 nm,
1 n-hexanefisopropanol = 90: 10, flow rate 1.0 mL/min, 25°C)
300
2004
100 =
0 _,/L
i é 1|0 1‘2 1I4 ‘\IS IIE miry
Peak RetTime Type Width BArea Height Area
# [min] [min] mAU * 3 [maU ] %
———= |- | === | = | === | === | -——————- |
1 9.861 BB 0.2660 1.03046e4 574.54633 90.9323

2 14.051 MM 0.4476 1027.564538 38.26324 9.0677

Figure S3. HPLC traces of rac-3b (reference) and (S)-3b for entry 3 (Table 1). Area integration = 90.9:9.1 (81.8%

ee).
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VWD1 A, Wavelength=254 nm (MJ'ME11-RAC.D)
~
mAU | ﬁ
140+

120
100
80
60

404

['r]

&

o
R L /\
0 : — -

VWD1 A, W avelergtr;Zé4 nm rMJ'-.ME‘II‘I.DJ
mALU @2
120—-
100—-
1 Ph OHMe
4 % U
] N\WA/N\Ph
aﬂ__ <\/N
| WD
60+ 3c
88% e.e (HPLC: OD-H, 254 nm,
40; n-hexane/isopropanol = 95: 5, flow rate 0.5 mL/min, 25°C)
20 g
1 S
0 l/L.
T T T T T T T T T
8 9 10 11 12 13 14 15 16 17 miny
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] 1

1 12.263 BB ©.2148 179.38820 10.13283 6.1965
2 13.6%6 BV R ©.3174 2714.38672 127.20956 93.8835

Figure S4. HPLC traces of rac-3c (reference) and (S)-3c for entry 4 (Table 1). Area integration = 93.8:6.2 (87.6%

ee).
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<Chromatogram>

mV
] o Detector A 254nm
50 <
] 3
] =
1 e
40+
30
20
10
o
: : : : I ‘ : : : ; : : : : I : : : :
10.0 12,56 15.0 17.5 20.0
min
VWD1 A, \I'v'a\.-*e\er‘gll"=‘2f;4 nm [MJ'-.ME:IU.D)
maU ] N
] N
200
175 Ph, OH Me
] Ns N-ph
150 <\,N
1254 Ph
1 3d
100 93% e.e (OD-H, 254 nm,
n-hex@nelisopropanol = 95: 5, flow rate 0.5 mL/min, 25°C)
75—_
50
25 §
@
o]
= T T T T T T T T T T T T
8 9 10 11 12 13 14 15 16 17 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] 1

1 13.272 BB ©.3314 4766.38721 2159.81787 56.2815
2 15.849 BB ©.3155 184.86295 6.81893 3.7181

Figure S5. HPLC traces of rac-3d (reference) and (S)-3d for entry 5 (Table 1). Area integration = 96.3:3.7 (92.6%

ee).
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<Chromatogram>

mY
2507_ <] Detector A 254nm
200—: y Ph, POH Z'e
| O
150
1 Ph
§ 3d
100 95% e.e (OD-H, 254 nm,
i n-hexane/isopropanol = 95: 5, flow rate 0.5 mL/min, 25°C)
50 2
o] ~
100 12.5 15.0 175 |2010
Detector A 254nm
Peak#| Ret. Time Area Height Area%
1 13.270 9890583 241364 97.402
2 15.138 263857 9359 2.598
Total 10154440 250723 100.000

Figure S6. HPLC traces of (S)-3d for entry 8 (Table 1). Area integration = 97.4:2.6 (94.8% ee).

e arrrnn e 4 4y e aay i e
VWD1 A, Wavelength=254 nm (MJIMEZ.D)
mAU o
I o
<
140 | o
120 Phﬁ OH Me
N N
%/ Ph
100 <\/N
Ph
80
3d

79% e.e (OD-H, 254 nm,
809 n-hexane/isopropanol = 95: 5, flow rate 0.5 mL/min, 2

404

g
20 ‘.(_svﬁ’
0 .‘/\v*/*_
'_17 1‘0 1I1 1I2 WI.'S WLl 1|5 I 1|6 1‘7 mir
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 12.761 MM B.3782 3386.37866 149.22783 89.5951
2 15.425 MM 8.4466 393.27832 14.67682 18.4045

Figure S7. HPLC traces of (S)-3d for entry 11 (Table 1). Area integration = 89.6:10.4 (79% ee).
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4.2. Enantioselectivities of Catalytic Reactions in Figure 2

VWDT A, Wavelengih=254 nm (MJIMD 125000064 D)
mAU %
500
400 |
8
S
300
200
100}
.
I 1 1 | I I 1 1
5 5] 7 8 g 10 11 12 13 mir|
VWDT A, Wavelengih=254 nm (MJWD 1258-1201.0)
mAU
300+
250
Ph_ OH Me
NW)Q/N
4 ~N
2004 <\/N \©\
. "
] Ph 3e
150 |
98% e.e (AD-H, 254 nm,
n-hexanefisopropanol = 90: 10, flow rate 1.0 mL/min, 25 °C)
100 |
50
j 9‘,2-
’ P
1 @ @
o] R
e T T T T LI T T T
5 [i] 7 8 2] 10 11 12 13 miry
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [ mAU ] %

1 5.980 FM 8.1774 3260.22437 3686.32599 G8.7855
2 9.917 MM 8.3193  39.5479S 2.884%92  1.21e5

Figure S8. HPLC traces of rac-3e (reference) and (S)-3e. Area integration = 98.8:1.2 (97.6% ee).
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VWD A, Wavelength=254 nm (MJIMD154A-RAC.O)
mAU 2
120
4 "=}
3
o
120+
100
B0
60
40
20
D_
T T T T LI T T | T
5 5.5 [ 6.5 7 7.5 8 85 9 9.5 min
VWD1 A, Wavelength=254 nm (MJ\MD154B-2.D})
maU ] e
175
150 Ph, OH Me
N\K‘Q/N Me
~
125 <\/N \©/
0
Ph 3f
75 97% e.e ( AD-H, 254 nm,
n-hexane/isopropanol = 90: 10, flow rate 1.0 mL/min, 25 °C)
50
25
D_
I 1 I I U 1 I I I
5 5.5 5 6.5 7 7.5 8 B.5 9 9.5 mir|
Peak RetTime Type Width Area Height Area
# [min] [min] mAU g [mAU ] &
1 £.015 BB 0.1547 2029.23083 193.00230 98.4628
2 6.831 EE 0.1502 31.68109 2.84675 1.5372

Figure S9. HPLC traces of rac-3f (reference) and (S)-3f. Area integration = 98.5:1.5 (97.0% ee).
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VWD A, Wavelength=254 nm (MJIMD 158000044 D)

malu =

160
140
120—:
mn—:
80
80
a0

20

mAU 1 ] A
] .
600 -FP%
500
1 Ph, OH Bn
] N\j}Q,N
400
. SOad
300 Ph/\®39
93% e.e (OD-H, 254 nm,
2004 n-hexane/isopropanol = 90: 10, flow rate 0.5 mL/min, 25°C)
4 M
100 i
.
1 T T T T T T
8 9 10 11 12 13 14 min
FPeak RetTime Type Width Area Height EArea
£ [min] (min] mAU *g [mAl ] &
1 10.043 MM 0.2391 9083.17383 633.03650 96.4320
2 11.169 MM 0.2989 336.08112 18.74218 3.5680

Figure S10. HPLC traces of rac-3g (reference) and (S)-3g. Area integration = 96.4:3.6 (92.8% ee).
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VWD1 A, Wavelengtn=254 nm (MJ\WD126-2000037.D)
mAU 4 =~
200+
175 3
~
--]
150
125
100+
75+
50+
25 -
g
P~
0 . T
1 1 T T T T T T T T
5 [ 7 8 8 10 11 12 13 14 mir|
VWD1 A, Wavelength=254 nm (MJ\WMD129000040.D)
mAU ] &
300
250
200 PhOH
] NW)K/N
-
] \
150 N
] P 3h
100
] 95% (OD-H, 254 nm,
n-hexane/isopropanol = 90: 10, flow rate 0.5 mL/min, 25°C)
50 = ri\,,_]!*
3 &
] e
0 ——
— ——— : T T T —— — -
5 [ 7 8 9 10 11 12 13 14 min|
Pezk RetTime Type Width Lresz Height Areaz
F [min] [min] mal =] [mAT ] %
1 g.795 VV 0.4384 B384.35840 316.73041 ©S7.5180
2 12.004 MM 0.2783 213.39%5E81 12, 487 Z2.4820

Figure S11. HPLC traces of rac-3h (reference) and (S)-3h. Area integration = 97.5:2.5 (95% ee).
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VWD1 A, Wavelength=254 nm (MJ\MD150A-2000009.0)
mAL =1
250 | b

8.089

200+
150
100

50

VWD1 A, Wavelength=254 nm (MJ\MD150B-2000011.D)
mAU
Me

1200

Ph OH
%

N N
8004 Me
W;Z:ym

1000

600 91% e.e (OD-H, 254 nm,
n-hexane/isopropanol = 90: 10, flow rate 0.5 mL/min,

400 25°C)
200

5

3 i 5 6 7 8 8 10 By 12 mi
Peak RetTime Type Width Lrea Height Lrea

# [min] [min] mAU =5 [mAU ] %

1 8.370 MM 0.1740 1.38711ed 1328.441471 895.4270

p 8.945 MM 0.1201 &64.7238°9 58.27&87 4,.5730

Figure S12. HPLC traces of rac-3i (reference) and (S)-3i. Area integration = 95.4:4.6 (90.8% ee).
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<Chromatogram>

mV
i g g Detector A 254nm
125 3 =3
100;
75—6
50—?
25—5
o]
15.0 | 17‘5 2(}I.0 22“5 I 25.0
<Chromatogram>
mV
2 Detector A 254nm
7 tBu g
300_, &
Ph, OH
Ph/© 3j
100—- 93% e.e (IA, 254 nm,
-1 n-hexane/isopropanol = 95: 5, flow rate 0.3 mL/min, 25°C)
o] .
15.0 I 1?’|.5 26.0 22|.5 |25.0
Detector A 254nm
Peak#| Ret. Time Area Height Area%
1 18.290 254320 11956 3.378
2 20.348 7273575 331402 96.622
Total 7527895 343358 100.000

Figure S13. HPLC traces of rac-3j (reference) and (S)-3j. Area integration = 96.6:3.4 (93.2% ee).
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4.3. Enantioselectivities of Catalytical Reactions in Figure 3

VWD1 A, Wavelength=254 nm (MJIMD141RAC000033.D)
mALl K &
1 S
354
304
254
20
15—_
104
5
o
_5__
T T T T T T
8 9 10 11 12 13 14 min|
VWD1 A, Wavelength=254 nm (MJ\MD158A000059.0)
4 @
mAU 2 Q«p‘?" Me
&
g 7 OHMe
175 * N
150 N
125 Ph
3k
100 97% (OD-H, 254 nm,
n-hexane/isopropanol = 95: 5, flow rate 0.5 mL/min, 25°C)
75
50
Elqco
25| 5w
] s
0 -
I 1 1 I I
8 9 10 11 12 13 mir|
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *g [mAU ] &
1 10.333 MM 0.2822 3707.48%26 218.97369 98.8361
2 11.731 MM 0.3151 43.65855 2.3091¢9 1.163

Figure S14. HPLC traces of rac-3k (reference) and (S)-3k. Area integration = 98.8:1.2 (97.6% ee).
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VWD1 A, Wavelength=254 nm {(MJIMD161RAC-0114.D)
mAU ]

2500
2000

1500

14.557

1000

500

4]

8 9 10 11 12 13 14 15 16 17

mi

VWD1 A, Wavelength=254 nm (MJ\IMD161-0114.D)
mAl

500 Me@
OH Me

] N
400{ <\/

300 97% e.e (OD-H, 254 nm,
n-hexane/isopropanol = 90: 10, flow rate 0.5 mL/min, 25°C)
200
100
©
2 ‘é""\%
s
0 b
T T T \ U T L T T
8 9 10 1 12 13 14 15 16 17 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 1©.66@ BB ©.1646 5755.83185 556.66669 98.4809
2 14.773 MM @.5538 88.78665 2.67260 1.5191

Figure S15. HPLC traces of rac-3l (reference) and (S)-3l. Area integration = 98.5:1.5 (97.0% ee).
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<Chromatogram:>

mV
150 3 Detector A 254nm
1 3
100 <
50—_
0.
4.0||‘|4!5||I|5.IOIII‘5?5I‘IIB!OII‘|6!5‘|I|7.IOIII‘7?5I‘IEI3.O
<Chromatogram>
mV
cl,
2 @ Detector A 254nm
i N %, OHMe
75—_ N\ y N\Ph
- N
| Ph
50—_ 3m
93% (OD-H, 254 nm,
n-hexane/isopropanol = 90: 10, flow rate 1.0 mL/min, 25°C)
25
o =
4.0‘ - |4.‘5‘ - I5.IOI - ‘5?5| - ‘B!OI - IB!S‘ - I?.IO‘ - IT.|5| - ‘STOI - ‘8.‘5| I 90
min
Detector A 254nm
Peak#| Ret. Time Area Area%
1 4.966 834381 96.258
2 6.463 32437 3.742
Total 866818 100.000

Figure S16. HPLC traces of rac-3m (reference) and (S)-3m. Area integration = 96.3:3.7 (92.6% ee).
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mV

2 Detector A 254nm
[==]
Q
3
| [{=]
50+
25+
0
R T T T T T T A A
4.50 4.75 5.00 5.25 5.50 5.75 6.00 6.25 6.50 6.75 7.00
min
mV - MeOOC
is} — Detector A 254nm
125+ S \\_{)OH Me
] Nj/"Q/N\
1 < Ph
100+ <\/N
] Ph/D
75 3n
| 54% (OD-H, 254 nm,
50_— n-hexane/isopropanol = 90: 10, flow rate 1.0 mL/min, 25°C)
] 3
] &
25
o]
T —T T T T —T T L — T
4.0 4.5 5.0 5.5 6.0 6.5 7.0 75
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Area%
1 4.805 1119561 77.019
2 6.146 334063 22.981
Total 1453624 100.000

Figure S17. HPLC traces of rac-3n (reference) and (S)-3n. Area integration = 77:23 (54% ee).
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mV

40_' E Detector A 254nm
| &
30 t
20;
10-
o]
T T T T T T L - L L.
5.0 55 6.0 6.5 7.0 7.5 8.5 9.0
min
mV MeO
200 ] [ <\_ /> Detector A 254nm|
-~ 7 OH I\Ille
Nj/"Q/N‘
_ A Ph
150 <\/N
Ph
] 3n
1004 86% (OD-H, 254 nm,
| n-hexane/isopropanol = 90: 10, flow rate 1.0 mL/min, 25°C)
50-
] B
<
i ~
0
T 1 1 —71 — 1 T T L —71 T T T
5.0 55 6.0 6.5 7.0 7.5 8.5 9.0
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Area%
1 5777 2376310 92.861
2 7.457 182679 7.139
Total 2558989 100.000

Figure S18. HPLC traces of rac-3o (reference) and (S)-30. Area integration = 92.9: 7.1 (85.8% ee).
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VWDTA, Wa\.relen.gth=254 nm (MJWMFT2A.D)
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VWD A, W avelengihe2 54 nm (MIMIF 7280}
ALl =z .
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40 - AcO
, oHNe
] N SN,
\ W
m—- Ph
3p
96% (OD-H, 254 nm,
n-hexane/isopropanol = 90: 10, flow rate 1.0 mL/min, 25°C)
104
6;;&’
B o

0+ o

4 H 8 7 i 8 10 1 1z 13 i

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *g [mAU ] %
Sl B | ==== | ===mmm- | === | ==mm e | === |
1 7.204 ME 0.2382 693.82043 48.54126 98.0812
2 9.390 MM 0.4197 13.57364 5.39016e-1 1.9188

Figure S19. HPLC traces of rac-3p (reference) and (S)-3p. Area integration = 98:2 (96% ee).
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VWD1 A, Wavelength=254 nm {(MJ\MD145.0)
mAU =
80+
8
60 7
40+
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VWD1 A, Wavelength=254 nm (MJ\WMD1458-3.0)
mAU 2
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O
1 7, OH Me
2, N\
] ij/k/ Ph
200 <\/N
] Ph
150 3q
] 96% (OD-H, 254 nm,
n-hexane/isopropanol = 90: 10, flow rate 0.5 mL/min, 25°C)
100
50}
| Nfa“
R
- -
=
(o
T T T T T
10 12 14 16 18 min)
Peak RetTime Type Width Ares Height Arez
7 min] [min] mAU *g [mAT ] %
1 11.51% wwv 0.3146 5%945.34229 ZB5.11261 SB.3Z50
2 16.4%92 MM 0.5240 101.27%905 3.2215¢% 1.6750

Figure S20. HPLC traces of rac-3q (reference) and (S)-3q. Area integration = 98.3:1.7 (96.6% ee).
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<Chromatogram>

mV
g Detector A 254nm
50—- g
257_
o
12|.5 15|.0 17|.5 2(}I.O 22|.5 |25..0
<Chromatogram>
mV
150__ % Et% . 'Yle Detector A 254nm
| &%N@
: nHexane/isopropaiZ)cI%):(Sc;&'I)D:_£'|>-j’flzof\)l\‘/1 rr:tne-‘ 0.5 mL/min, 25°C)
50—:
8 -
12|.5 15“0 17}.5 20|.O 22‘.5
Detector A 254nm
Peak# Ret. Time Area Area%
1 15.851 4882967 98.579
2 19.157 70398 1.421
Total 4953365 100.000

Figure S21. HPLC traces of rac-3r (reference) and (S)-3r. Area integration = 98.6:1.4 (97.2% ee).
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50 99% (OD-H, 254 nm,
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1 25°C)
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[Ty
3
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0
—— -—
5.0 55 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Area%
1 7.415 1812156 99.610
2 8.325 7102 0.390
Total 1819258 100.000

Figure S22. HPLC traces of rac-3s (reference) and (S)-3s. Area integration = 99.6:0.4 (99.2% ee).
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5. Mechanistic Studies

5.1 a-Amino Radical Trapping Experiments

T
9 y [Ru(bpy)s](PFs), PhypSiMes
N\\HLPh I e (1 mol%) N NMePh
—_—
<\’N~M + Ph/NvX <\/N\Me
e .
1a X = SiMej (2a) with 2a: 30%
X =H (2¢c) with 2¢: none

A dried 10 mL Schlenk tube was charged with the photosensitizer [Ru(bpy)s](PFs)2 (0.86 mg, 0.001
mmol, 1 mol%) and the 2-acyl imidazole 1a (0.10 mmol, 1.0 eq.). A solution of 2a (58.0 mg, 0.30
mmol, 3.0 eq.) or 2¢ (36.4 mg, 0.30 mmol, 3.0 eq.) in MeCN/DMAC (v/v = 4:1, 1 mL) was added
in one portion. The reaction mixture was degassed via freeze-pump-thaw for three cycles. After the
mixture was thoroughly degassed, the vial was sealed and positioned approximately 5 cm from a 23
W compact fluorescent lamp. The reaction was stirred at room temperature for 15h under nitrogen
atmosphere. Afterwards, the mixture was concentrated under reduced pressure. With 2a, the residue
was subjected to a flash chromatography on silica gel (EtOAc/n-hexane = 1:20 to 1:10) to afford the
product 3a’ (11.3 mg, 0.030 mmol, 30% yield). With 2c, no product was formed.

5
Q M [Ru(bpy)s](PFs)2 Me Ph Me
N '© (1 mol%) EtO,C N CO,Et
W o prr~X >
N e EI0,G EtO,C CO,Et
. X = SiMe; (2a) _ 4
a X = H (20) EtOZC Me with 2a: 55%

with 2¢: 50%

A dried 10 mL Schlenk tube was charged with the photosensitizer [Ru(bpy)s](PFs)2 (0.86 mg, 0.001
mmol, 1 mol%) and the 2-acyl imidazole 1a (0.10 mmol, 1.0 eq.). A solution of 2a (58.0 mg, 0.30
mmol, 3.0 eq.) or 2¢ (36.4 mg, 0.30 mmol, 3.0 eqg.) in MeCN/DMAC (v/v = 4:1, 1 mL) was added
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in one portion, followed by the addition of Diethyl 2-ethylidenemalonate (18 pL, 0.1 mmol, 1 eq.).
The reaction mixture was degassed via freeze-pump-thaw for three cycles. After the mixture was
thoroughly degassed, the vial was sealed and positioned approximately 5 cm from a 23 W compact
fluorescent lamp. The reaction was stirred at room temperature for 15h under nitrogen atmosphere.
Afterwards, the reaction was quenched by the addition of saturated agoues NH4Cl solution, then
extracted by EtOAc (3 x 10 mL). The organic layer was collected and concentrated under reduced
pressure. The residue was subjected to a flash chromatography on silica gel (EtOAc/n-hexane =
1:20 to 1:10) to afford the product 4 (with 2a: 27.0 mg, 0.055 mmol, 55% yield; with 2c: 24.6 mg,
0.050 mmol, 50% vyield).

IH NMR (300 MHz, CeDg) & 7.28-7.21 (m, 2H), 7.10-7.00 (m, 2H), 6.76-6.70 (m, 1H), 4.02-3.86
(m, 8H), 3.81 (dd, J = 14.3, 5.1 Hz, 1H), 3.68 (dd, J = 14.6, 6.9 Hz, 1H), 3.43 (d, J = 6.5 Hz, 1H),
3.36 (d, J = 6.8 Hz, 1H,), 3.32 (dd, J = 14.6, 8.1 Hz, 1H), 3.13 (dd, J = 14.3, 9.2 Hz, 1H), 3.05-2.93
(m, 2H), 1.021 (d, J = 7.0 Hz, 3H), 1.017 (d, J = 6.8 Hz, 3H), 0.94-0.87 (m, 12H).

All spectroscopic data were in agreement with the literature.*
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5.2 Synthesis of the Intermediate Complex |

~ ]+ PFg”
S tBu
SN
| /o\ Ph
Rh
| N 2N, -Me
N \—/
S {Bu

L

The racemic complex | was obtained by reacting substrate 2a (13.0 mg, 0.049 mmol) with rac-RhS
(40.0 mg, 0.043 mmol) at room temperature for 10 min in CH2Cl, (1.0 mL). After the slow addition

of n-hexane (5.0 mL), crystals were collected after several days (32.2 mg, yield: 68%).

IH NMR (500 MHz, CD.Cl2) 6 7.92 (dd, J = 8.5, 0.4 Hz, 1H), 7.86 (d, J = 8.7 Hz, 1H), 7.81 (dd, J
=7.7,0.2 Hz, 1H), 7.78 (dd, J = 7.7, 0.4 Hz, 1H), 7.72 (tt, J = 7.1, 1.5 Hz, 1H), 7.58-7.50 (m, 8H),
7.16 (dd, J = 7.5, 1.0 Hz, 1H), 7.12 (dd, J = 7.5, 1.0 Hz, 1H), 7.09 (d, J = 1.1 Hz, 1H), 6.95-6.90 (m,
3H), 6.47 (dt, J = 7.9, 0.9 Hz, 1H), 6.40 (d, J = 7.5 Hz, 1H), 3.67 (s, 3H), 1.20 (s, 9H), 1.15 (s, 9H).

13C NMR (125 MHz, CD-Cl,) 190.0, 178.2 (2C), 174.9, 174.8, 163.3, 163.0, 159.5, 159.2, 152.5,
152.3, 149.4, 149.1, 145.8, 141.2, 139.6, 135.9, 135.1, 134.6, 134.3, 132.5, 131.7, 131.4, 131.3,
130.0, 129.6, 126.8, 126.5, 125.3, 124.8, 124.7, 124.5, 123.2, 123.1, 115.6, 115.4, 38.7, 35.2 (2C),
315, 31.4.
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6. Single Crystal X-Ray Diffraction Studies

Crystals of 3s and complex | were obtained by slow diffusion from a solution of the compounds in

CHClI; layered with n-hexane at room temperature for several days.

Crystal data and details of the structure determination are presented in Table S1. X-ray data were
collected with a Bruker 3 circuit D8 Quest diffractometer with MoKa radiation (microfocus tube
with multilayer optics) and Photon 100 CMOS detector at 115 K. Scaling and absorption correction
was performed by using the SADABS® software package of Bruker. Structures were solved using
direct methods in SHELXT® and refined using the full matrix least squares procedure in
SHELXL-2014'. The hydrogen atoms were placed in calculated positions and refined as riding on
their respective C atom, and Uiso(H) was set at 1.2 Ueq(Csp?) and 1.5 Ueq(Csp®). Disorder of PFs
ions, solvent molecules or phenyl and tert-butyl groups was refined using restraints for both the

geometry and the anisotropic displacement factors.
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ci

Figure S23. Crystal structure of 3s. ORTEP drawing with 50 % probability thermal ellipsoids.

Figure S24. One of the two independent ions of complex | in the asymmetric unit. The hexafluorophosphate
counteranion and the solvent molecules (hexane and DCM) are omitted for clarity. No disorder shown. ORTEP

drawing with 50 % probability thermal ellipsoids.
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Table S1. Crystal data and details of the structure determination.

3s

complex |

Empiric formula

Cos5 H24 CIN3 O

Casa Hags Clo Fs N4sO PRh S;

Formula weight 417.92 1086.22
Orthorhombic, Triclinic,
Crystal system, space group
P212121 P-1
10.3206(4), 17.1583(11),
a,b,c(A) 11.6585(5), 17.7095(11),
18.3971(8) 18.8292(12)
o, B, v (°) 90, 90, 90 66.918(2), 69.054(2), 76.796(2)
V (A3) 2213.59(16) 4889.7(5)
Z 4 4
p (mm-t) 0.194 0.640
Crystal size (mm) 0.43x0.09 x 0.04 0.37 x0.37 x0.03
Tmin, Tmax 092, 099 098, 086
12569, 112817,
No. of measured, independent and
40086, 17855,
observed [I > 2o(1)] reflections
3552 13904
Rint 0.0336 0.0533

R[F? > 26(F)], wR(F?), S

0.0352, 0.0736, 1.060

0.0565, 0.1437, 1.039

No. of used reflections 4006 17855
No. of parameters 277 1548
No. of restraints 0 582
Apmax, Apmin (& A9) 0.148, -0.212 1.691, -0.833
Absolute structure parameter 0.08(3) -
CCDC 1480694 1480695
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