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1. Introduction

1.1. General Data

'H-NMR, *C-NMR and **F-NMR spectrums were recorded on an Agilent 600 NMR spectrometer at
600 MHz, 151 MHz and 564 MHz using CDCls as solvent, respectively. *H-NMR data are reported
as follows: 6, chemical shift; coupling constants (J are given in Hertz, Hz) and integration.
Abbreviations to denote the multiplicity of a particular signal were s (singlet), d (doublet), t (triplet),
g (quartet) and m (multiplet). Chemical shifts were reported in ppm from the tetramethylsilane with
the solvent resonance as internal standard. Melting points were measured on a digital melting point
apparatus and the temperature was uncorrected. High resolution mass spectrometric measurements
(HRMS) were performed by the Waters Xevo G2-XS TOF (ESI Source). HPLC analysis was
performed on Waters-Breeze (2487 Dual A Absorbance Detector and 1525 Binary HPLC Pump, UV
detection monitored at 254 nm). Chiralpak 1B and IF columns were purchased from Daicel Chemical
Industries, Ltd. Single crystal structures of the compounds were determined by measuring X-ray
intensity data on a 'Bruker APEX-1I CCD' diffractometer. The crystal was kept at low and room
temperature (172-298 K) during data collection. Using Olex2, the structure was solved with the
ShelXT structure solution program using Intrinsic Phasing and refined with the ShelXL refinement
package using Least Squares minimization. The non-hydrogen atoms were refined anisotropically
and all the hydrogen atoms were assigned in idealized locations. Optical rotations were recorded on

an Anton Paar MCP-100 polarimeter.

1.2. Materials

Analytic grade solvents for the column chromatography and commercially available reagents were
used as received. Toluene were dried over Na and distilled prior to use. The catalysts (A-1a to A-1Q)
(11 and substrates 5 2 were known compounds, and the spectral data were in accordance with the

literature.

[1] @) J. Yu, H.-J. Jiang, Y. Zhou, S.-W. Luo and L.-Z. Gong, Angew. Chem., Int. Ed., 2015, 54,
11209; (b) H.-J. Jiang, K. Liu, J. Yu, L. Zhang and L.-Z. Gong, Angew. Chem., Int. Ed., 2017, 56,
11931; (c) B.-B. Sun, K. Liu, Q. Gao, W. Fang, S. Lu, C.-R. Wang, C.-Z. Yao, H.-Q. Cao and J. Yu,
Nat. Commun., 2022, 13, 7065.

[2] (a) Z.-L. Ren, Z.-R. Guan, H.-H. Kong and M.-W. Ding, Org. Chem. Front., 2017, 4, 2044; (b)
Z.-L. Ren, W.-T. Lu, S. Cai, M.-M. Xiao, Y.-F. Yuan, P. He and M.-W. Ding, J. Org. Chem., 2019,
84, 14911; (c) M. Sun, L. Zhao and M.-W. Ding, J. Org. Chem., 2019, 84, 14313.
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1.3. Reaction conditions optimization

Supplementary Table S1. Optimization of the solvents?.

Br CF3 FBC@NH
N A(S.5)1a (10 mol%)

Meooe solvent, 4 AM.S. BN
. N . I, — Tecoon COOMe
2 s . 5 e
entry solvent yield (%) er (%)°
1 toluene 58 89.5:10.5
2 CCly 46 69:31
3 CHCI3 32 65:35
4 benzotrifluoride 50 60:40
5 cyclohexane - -
6 TBME - -

2 2a (0.12 mmol), 3a (0.10 mmol), 4a (1.5 mmol), 5a (0.30mmol), 4 A MS (50.0 mg) and A-(S,S)-1a (0.01 mmol)
in solvents (1.5 mL) for 60 h, 4a was divided into three equal parts and added at 12 hours apart. ® Isolated yields

were based on 3a. © er values were determined by chiral stationary HPLC.

Supplementary Table S2. Optimization equivalents®.

o oF, FSCQNH
MeOOC._ _NC "‘t(sl's)*aif'\';l“é'%) N
O O S " coome

CHO NH,
2a 3a 4a 5a Br 6a

entry 2a:3a:4a:5a yield (%)” er (%)°
1 1.2:1.0:5.0:3.0 32 70:30
2 1.2:1.0:10:3.0 58 71:29
3 1.5:1.0:15:3.0 61 89.5:10.5
4 1.2:1.0:20:3.0 60 85:15

a2a, 3a (0.10 mmol), 4a, 5a, 4 A MS (50.0 mg) and A-(S,S)-1a (0.01 mmol) in toluene (1.5 mL) for 60 h, 4a was
divided into three equal parts and added at 12 hours apart. ° Isolated yields were based on 3a. ¢ er values were

determined by chiral stationary HPLC.
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2. Experimental Procedures of Asymmetric Ugi/Wittig Reaction and

Characterization Data

R2

HN
» o A-(S,S)-1a (10 mol%) o
R'-CHO + RX*NH, + + \O)kﬂ/ toluene, 4 A M.S. Rﬂj\r/N

-78 °C, 60 h /T No-R

PPh,

2 3 4 5 6

General Procedure A: Synthesis of racemic oxazole compounds via Ugi/Wittig reactions

To a 10-mL oven-dried tube was added aldehyde 2 (0.10 mmol), amine 3 (0.10 mmol), acid 4 (0.10
mmol), isocyano (triphenylphosphoranylidene) acetates 5 (0.10 mmol) and MeOH (1.0 mL). The
solution was stirred overnight and then the solvent was removed under reduced pressure. The residue

was purified by flash column chromatography to give the racemic oxazole compounds.

General Procedure B: Synthesis of chiral oxazole compounds via asymmetric Ugi/Wittig reactions

A 10-mL oven-dried tube was charged with aldehyde 2 (0.12 mmol), amine 3 (0.10 mmol), catalyst
A-(S,5)-1a (0.01 mmol), 4 A MS (50.0 mg), and toluene (1.5 mL) at room temperature and stirred for
30 min. Then isocyano (triphenylphosphoranylidene)acetates 5 (0.30 mmol) was added. The mixture
was cooled to —78 <C and stirred for another 30 min. The carboxylic acid 4 (1.50 mmol) was divided
into 0.5 mmol parts added at 12 hours intervarls was stirred vigorously for 60 h. The reaction was
then quenched with pre-cooled NEtz (—78 <C, 1.0 mmol). The mixture was purified by flash column

chromatography (silica gel, petroleum ether/diethyl ether = 1:1) to give the enantioenriched oxazole

compounds.
CFs
(0]
OMe
“%
HN o

Br

Methy! (R)-2-((4-bromophenyl)((4-(trifluoromethyl)phenyl)amino)methyl)oxazole-4-carboxyl-
ate 6a: yield: 26.3 mg (58%); (Flash column chromatography eluent, petroleum ether/diethyl ether =
1/1); yellow oil; [a]o® = —24.3 (¢ 0.13 CH.Cl>); *H-NMR (600 MHz, CDCls) § 8.17 (s, 1H), 7.51 (d,
J = 8.4 Hz, 2H), 7.38 (dd, J = 8.0, 4.7 Hz, 4H), 6.65 (d, J = 8.4 Hz, 2H), 5.73 (d, J = 5.8 Hz, 1H),
5.41 (d, J = 5.6 Hz, 1H), 3.92 (s, 3H); *C-NMR (151 MHz, CDCl3) & 163.5, 161.2, 148.0, 144.6,
136.3, 133.5, 132.5, 128.7, 126.8 (q, J = 3.8 Hz), 124.7 (q, J = 270.8 Hz), 123.1, 120.8 (d, J = 33.2
Hz), 113.0, 55.7, 52.4; ®'F-NMR (564 MHz, CDCl3) 6 —61.4; HRMS (ESI) calculated for
CioH14"°BrFsN203 [M+Na]™: 477.0038, found: 477.0035; HRMS (ESI) calculated for
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C19H143'BrF3sN,03 [M+Na]*: 479.0017, found: 479.0016; Enantiomeric ratio: 89.5:10.5, determined
by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T =30 T, A
=254 nm): tr = 5.35 min (minor), tr = 6.25 min (major).

Cl
0
OMe
N
HN A >
o

Br 6b

Methyl (R)-2-((4-bromophenyl)((4-chlorophenyl)amino)methyl)oxazole-4-carboxylate 6b: yield:
25.2 mg (60%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1); yellow
oil; [a]o® = —-12.7 (c 0.25 CH2Cl); *H-NMR (600 MHz, CDCls) § 8.16 (s, 1H), 7.49 (d, J = 8.2 Hz,
2H), 7.36 (d, J = 8.2 Hz, 2H), 7.09 (d, J = 8.5 Hz, 2H), 6.55 (d, J = 8.5 Hz, 2H), 5.66 (d, J = 5.8 Hz,
1H), 5.03 (d, J = 5.6 Hz, 1H), 3.91 (s, 3H); *C-NMR (151 MHz, CDCls3) § 163.9, 161.3, 144.6, 144.2,
136.7, 133.5, 132.4, 129.3, 128.8, 123.9, 123.0, 115.0, 56.2, 52.4; HRMS (ESI) calculated for
CisH14"°Br¥CIN,Os [M+Na]*: 442.9774, found: 442.9772; HRMS (ESI) calculated for
CisH13Br¥CIN,O; [M+Na]*: 444.9754, found: 442.9757; HRMS (ESI) calculated for
C18H143Br¥’CIN,O3 [M+Na]*: 446.9724, found: 446.9714; Enantiomeric ratio: 93:7, determined
by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T =30 T, A
= 254 nm): tr = 6.82 min (minor), tr = 7.97 min (major).

Br
(0]
OMe
N
HN ' >
(0]

6
Brc

Methyl (R)-2-((4-bromophenyl)((4-bromophenyl)amino)methyl)oxazole-4-carboxylate 6c: yield:
23.2 mg (50%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1); yellow
oil; [a]o® = —6.3 (¢ 0.37 CH30H); *H-NMR (600 MHz, CDCls) & 8.16 (s, 1H), 7.49 (d, J = 8.3 Hz,
2H), 7.36 (d, J = 8.2 Hz, 2H), 7.22 (d, J = 8.6 Hz, 2H), 6.50 (d, J = 8.6 Hz, 2H), 5.66 (d, J = 6.0 Hz,
1H), 5.06 (d, J = 5.8 Hz, 1H), 3.91 (s, 3H); *C-NMR (151 MHz, CDCl3) § 163.8, 161.3, 144.6, 144.6,
136.6, 133.5, 132.4, 132.2, 128.8, 122.9, 115.4, 110.9, 56.1, 52.4; HRMS (ESI) calculated for
CisH14°BraN20s  [M+Na]*:  486.9269, found: 486.9274; HRMS (ESI) calculated for
CisH14°Br®'BrN,Os [M+Na]": 488.9248, found: 488.9251; HRMS (ESI) calculated for
Ci1sH14%'Br2N20s [M+Na]*: 490.9228, found: 490.9231; Enantiomeric ratio: 91:9, determined by
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HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T =30 T, A =
254 nm): tr = 7.01 min (minor), tr = 8.05 min (major).

F (0]
\© OMe
N
HN A >

o

Br 6d

Methyl (R)-2-((4-bromophenyl)((3-fluorophenyl)amino)methyl)oxazole-4-carboxylate 6d: yield:
20.3 mg (50%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1); white
oil; [@]o® =—10.0 (c 0.15 CH30H); *H-NMR (600 MHz, CDCl3) 6 8.17 (s, 1H), 7.50 (d, J = 8.3 Hz,
2H), 7.37 (d, J = 8.2 Hz, 2H), 7.08 (dd, J = 15.0, 7.9 Hz, 1H), 6.42 (dd, J = 20.0, 8.2 Hz, 2H), 6.30
(d, J =11.2 Hz, 1H), 5.67 (d, J = 5.9 Hz, 1H), 5.16 (d, J = 5.6 Hz, 1H), 3.92 (s, 3H); *C-NMR (151
MHz, CDCls) & 163.8 (d, J = 243.8 Hz), 163.6, 161.1, 147.2 (d, J = 10.4 Hz), 144.4, 136.5, 133.3,
132.3,130.4 (d, J=10.2 Hz), 128.6, 122.7, 109.3, 105.4 (d, J = 21.5 Hz), 100.6 (d, J = 25.7 Hz), 55.8,
52.2; YF-NMR (564 MHz, CDCls) § —112.1; HRMS (ESI) calculated for CigHi4"°BrFN2O3
[M+Na]*: 427.0070, found: 427.0066; HRMS (ESI) calculated for CisH14%'BrFN2Os [M+Na]*:
429.0049, found: 429.0048; Enantiomeric ratio: 89:11, determined by HPLC (Daicel Chirapak IF,
isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T =30 T, A = 254 nm): tr = 6.19 min (minor),

cl 0
\© OMe
NN

HN o

tr = 7.04 min (major).

6e
Br

Methyl (R)-2-((4-bromophenyl)((3-chlorophenyl)amino)methyl)oxazole-4-carboxylate 6e: yield:
22.3 mg (53%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1); white
oil; [a]o® = —43.3 (c 0.05 CH2Cl); *H-NMR (600 MHz, CDCls) § 8.17 (s, 1H), 7.50 (d, J = 8.3 Hz,
2H), 7.37 (d, J = 8.3 Hz, 2H), 7.05 (t, J = 8.0 Hz, 1H), 6.72 (d, J = 7.9 Hz, 1H), 6.60 (s, 1H), 6.50 (d,
J=8.2Hz, 1H), 5.68 (d, J = 6.0 Hz, 1H), 5.12 (d, J = 6.0 Hz, 1H), 3.92 (s, 3H); *C-NMR (151 MHz,
CDCls) 6 163.8, 161.2, 146.7, 144.5, 136.6, 135.2, 133.5, 132.4, 130.4, 128.8, 122.9, 119.0, 113.6,
111.9, 55.9, 52.4; HRMS (ESI) calculated for CigH14"°Bri’CIN,Os [M+Na]*: 444.9745, found:
444.9748; HRMS (ESI) calculated for C1sH143'Br¥*CIN,O3 [M+Na]*: 444.9754, found: 446.9749;
HRMS (ESI) calculated for CisH14%'Br¥’CIN,Os [M+Na]*: 446.9724, found: 446.9729;
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Enantiomeric ratio: 85.5:14.5, determined by HPLC (Daicel Chirapak IF, isopropanol/n-hexane =
30/70, flow rate = 1.0 mL/min, T =30 C, A = 254 nm): tr = 6.49 min (minor), tr = 6.97 min (major).

Br (o)
\© OMe
NN

HN o

6f
Br

Methyl (R)-2-((4-bromophenyl)((3-bromophenyl)amino)methyl)oxazole-4-carboxylate 6f: yield:
23.2 mg (50%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1); white
oil; [@]p?® = —25.9 (¢ 0.12 CHCl,); *H-NMR (600 MHz, CDCls) 6 8.17 (s, 1H), 7.50 (d, J = 8.3 Hz,
2H), 7.36 (d, J = 8.3 Hz, 2H), 6.99 (t, J = 8.0 Hz, 1H), 6.86 (d, J = 7.9 Hz, 1H), 6.77 (s, 1H), 6.54
(dd, J =8.1, 1.6 Hz, 1H), 5.67 (d, J = 6.1 Hz, 1H), 5.11 (d, J = 6.0 Hz, 1H), 3.92 (s, 3H); *C-NMR
(151 MHz, CDCls) 6 163.8, 161.3, 146.9, 144.6, 136.6, 133.5, 132.5, 130.7, 128.8, 123.4, 123.0,
121.9, 116.6, 112.3, 55.9, 52.4; HRMS (ESI) calculated for C1gH14"°BroN,O3 [M+Na]*: 486.9269,
found: 486.9261; HRMS (ESI) calculated for CisH14"°Br¥'BrN.Os [M+Na]*: 488.9248, found:
488.9256; HRMS (ESI) calculated for CigH14%'BroN.Os [M+Na]*: 490.9228, found: 490.9231;
Enantiomeric ratio: 85.5:14.5, determined by HPLC (Daicel Chirapak 1B, isopropanol/n-hexane =
30/70, flow rate = 1.0 mL/min, T =30 T, A = 254 nm): tg = 7.08 min (major), tr = 10.29 min (minor).

F3C (@)
\© OMe
N
Hng ! >
o

6g
Br

Methyl (R)-2-((4-bromophenyl)((3-(trifluoromethyl)phenyl)amino)methyl)oxazole-4-carboxy-
late 6g: yield: 19.1 mg (42%); (Flash column chromatography eluent, petroleum ether/diethyl ether
= 1/1); white oil; [a]o?® = —9.8 (c 0.37 CH.Cl,); 'H-NMR (600 MHz, CDCls) § 8.17 (s, 1H), 7.51 (d,
J=8.2 Hz, 2H), 7.38 (d, J = 8.3 Hz, 2H), 7.23 (t, J = 7.9 Hz, 1H), 6.98 (d, J = 7.6 Hz, 1H), 6.86 (s,
1H), 6.75 (d, J = 8.0 Hz, 1H), 5.72 (d, J = 6.0 Hz, 1H), 5.27 (d, J = 5.8 Hz, 1H), 3.92 (s, 3H); *C-
NMR (151 MHz, CDCls) 6 163.7, 161.2, 145.8, 144.6, 136.4, 133.5, 132.5, 131.7 (q, J = 31.9 Hz),
129.9, 128.8, 125.4 (q, J = 272.5 Hz), 123.2, 123.0, 121.43, 116.4, 115.5 (g, J = 3.9 Hz), 110.3 (q, J
= 4.0 Hz), 55.9, 52.3; F-NMR (564 MHz, CDCl3) § —63.0; HRMS (ESI) calculated for
C1oH14°BrFsN,Os [M+Na]*: 477.0038, found: 477.0035; HRMS (ESI) calculated for
C19H148'BrFsN20O3 [M+Na]*: 479.0017, found: 479.0016; Enantiomeric ratio: 82.5:17.5, determined
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by HPLC (Daicel Chirapak IB, isopropanol/n-hexane = 10/90, flow rate = 1.0 mL/min, T=30 T, A
=254 nm): tr = 10.12 min (major), tr = 11.76 min (minor).
Br

Br (o)
\<> OMe
NN

HN o

6h
Br

Methyl (R)-2-((4-bromophenyl)((3,4-dibromophenyl)amino)methyl)oxazole-4-carboxylate 6h:
yield: 31.1 mg (57%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1);
white flocculent; [a]o?® = —18.0 (¢ 0.11 CH2Cly); *H-NMR (600 MHz, CDCl3) § 8.17 (s, 1H), 7.51
(d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.7 Hz, 1H), 6.89 (d, J = 2.6 Hz, 1H), 6.44
(dd, J = 8.7, 2.7 Hz, 1H), 5.63 (d, J = 6.1 Hz, 1H), 5.16 (d, J = 6.0 Hz, 1H), 3.92 (s, 3H); *C-NMR
(151 MHz, CDCls) & 163.5, 161.2, 145.6, 144.7, 136.2, 133.9, 133.5, 132.6, 128.8, 125.4, 123.1,
118.4, 114.2, 113.0, 55.9, 52.4; HRMS (ESI) calculated for C1sH13"°BrsN2Os [M+H]": 542.8555,
found: 542.8555; Enantiomeric ratio: 77:23, determined by HPLC (Daicel Chirapak IB,
isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T =30 °C, A =254 nm): tr = 8.57 min (major),
tr = 9.80 min (minor).
Br

C|\<> (@)
OMe
“%

HN o

6i
Br

Methyl (R)-2-(((4-bromo-3-chlorophenyl)amino)(4-bromophenyl)methyl)oxazole-4-carboxyla-
te 6i: yield: 20.0 mg (40%); (Flash column chromatography eluent, petroleum ether/diethyl ether =
1/1); white flocculent; [a]o® = —25.5 (¢ 0.08 CH.Cl); *H-NMR (600 MHz, CDCls) § 8.17 (s, 1H),
7.51 (d, J = 8.4 Hz, 2H), 7.35 (d, J = 8.3 Hz, 2H), 7.31 (d, J = 8.7 Hz, 1H), 6.71 (d, J = 2.6 Hz, 1H),
6.40 (dd, J = 8.7, 2.6 Hz, 1H), 5.63 (d, J = 6.1 Hz, 1H), 5.18 (d, J = 5.9 Hz, 1H), 3.92 (s, 3H); *C-
NMR (151 MHz, CDCl3) 4 163.5,161.2, 145.7, 144.7,136.2, 135.1, 134.1, 133.5, 132.6, 128.8, 123.1,
115.2, 113.7, 110.6, 55.9, 52.4; HRMS (ESI) calculated for CisHi3°Br,**CIN2Os [M+Na]*:
520.8879, found: 520.8871; HRMS (ESI) calculated for C1sH13"°Br2*’CIN,O3 [M+Na]*: 522.8850,
found: 522.8848; HRMS (ESI) calculated for C1sH13"°Bré!Br3’CIN,O3 [M+Na]*: 524.8829, found:
524.8827; Enantiomeric ratio: 78:22, determined by HPLC (Daicel Chirapak IB, isopropanol/n-
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hexane = 30/70, flow rate = 1.0 mL/min, T = 30 °C, A = 254 nm): tr = 8.10 min (major), tr = 9.02
min (minor).

CF3
(0]

© OMe
NN
HN

(6]

6j
F

Methyl (R)-2-((4-fluorophenyl)((4-(trifluoromethyl)phenyl)amino)methyl)oxazole-4-carboxyl-
ate 6j: yield: 20.1 mg (51%); (Flash column chromatography eluent, petroleum ether/diethyl ether =
1/1); white flocculent; [a]o? = —17.7 (¢ 0.11 CH:Cly); 'H-NMR (600 MHz, CDCl3) & 8.18 (s, 1H),
7.47 (dd, J=7.4,5.4 Hz, 2H), 7.38 (d, J = 8.2 Hz, 2H), 7.07 (t, J = 8.3 Hz, 2H), 6.65 (d, J = 8.2 Hz,
2H), 5.76 (d, J = 5.6 Hz, 1H), 5.38 (d, J = 5.2 Hz, 1H), 3.92 (s, 3H); *C-NMR (151 MHz, CDCl3) &
163.9, 163.8, 162.1, 161.2, 148.1, 144.6, 133.4, 8 133.1 (q, J =3.3 Hz), 128.9, 128.8, 127.4, 126.8 (q,
J = 3.7 Hz), 124.7 (q, J = 270.6 Hz), 120.6 (q, J = 32.5 Hz), 116.4, 116.2, 113.0, 55.5, 52.4; 1°F-
NMR (564 MHz, CDCls) & —112.6, —61.4; HRMS (ESI) calculated for C1gH14F4N203 [M+Na]™:
417.0838, found: 417.0840; Enantiomeric ratio: 92:8, determined by HPLC (Daicel Chirapak IF,
isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T =30 °C, A =254 nm): tr = 4.87 min (minor),

OMe
l\f/z

HN o

tr = 5.62 min (major).

6k
Cl

Methyl (R)-2-((4-chlorophenyl)((4-(trifluoromethyl)phenyl)amino)methyl)oxazole-4-carboxyl-
ate 6k: yield: 20.5 mg (50%); (Flash column chromatography eluent, petroleum ether/diethyl ether
= 1/1); white flocculent; [a]o2° =—20.9 (c 0.17 CH2Cl,); *H-NMR (600 MHz, CDCls)  8.17 (s, 1H),
7.43 (d, J=8.4 Hz, 2H), 7.37 (dd, J = 18.2, 8.4 Hz, 4H), 6.65 (d, J = 8.4 Hz, 2H), 5.75 (d, J = 5.8 Hz,
1H), 5.40 (d, J = 5.6 Hz, 1H), 3.92 (s, 3H); *C-NMR (151 MHz, CDCl3) § 163.6, 161.2, 148.1, 144.6,
135.8,134.9, 133.5,129.5, 128.4, 127.4,  126.8 (q, J = 3.7 Hz), 124.7 (g, J = 270.6 Hz), 122.0, 120.7
(9, J = 32.8 Hz). 113.0, 55.6, 52.4; 19F-NMR (564 MHz, CDCl3) & —61.4; HRMS (ESI) calculated
for CioH14*°CIFsN20s [M+Na]": 433.0543, found: 433.0540; HRMS (ESI) calculated for
C19H14%'CIF3N203 [M+Na]*: 435.0513, found: 435.0504; Enantiomeric ratio: 92:8, determined by
HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T =30 T, A =
254 nm): tr = 5.15 min (minor), tr = 6.02 min (major).

S-9



Cl

6l

Methyl (R)-2-(((4-chlorophenyl)amino)(4-fluorophenyl)methyl)oxazole-4-carboxylate 6l: yield:
21.2 mg (56%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1); yellow
flocculent; [a]o® = -25.5 (c 0.08 CH,Cly); *H-NMR (600 MHz, CDCls) § 8.16 (s, 1H), 7.46 (dd, J =
8.4,5.3 Hz, 2H), 7.15-6.96 (m, 4H), 6.56 (d, J = 8.7 Hz, 2H), 5.69 (d, J = 6.0 Hz, 1H), 5.00 (d, J =
5.9 Hz, 1H), 3.92 (s, 3H); **C-NMR (151 MHz, CDCls) § 163.7, 162.8 (d, J = 443.0 Hz), 162.0,
1445, 1442, 133.4, 133.4, 129.3, 128.9, 128.9, 123.7, 116.3 (d, J = 21.8 Hz), 114.9, 56.0, 52.3; ‘°F-
NMR (564 MHz, CDCls) & —112.9; HRMS (ESI) calculated for CigH14*CIFN,O3 [M+Na]*:
383.0575, found: 383.0578; HRMS (ESI) calculated for CigH143’CIFN2Os [M+Na]*: 385.0545,
found: 385.0547; Enantiomeric ratio: 90:10, determined by HPLC (Daicel Chirapak IF,
isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T =30 T, A = 254 nm): tr = 6.00 min (minor),

: (0]
OMe
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HN o

tr = 6.88 min (major).

6m
Cl

Methyl  (R)-2-((4-chlorophenyl)((4-chlorophenyl)amino)methyl)oxazole-4-carboxylate  6m:
yield: 22.3 mg (59%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1);
yellow oil; [a]o® = —36.0 (¢ 0.11 CH,Cl,); *H-NMR (600 MHz, CDCl3) § 8.16 (s, 1H), 7.42 (d, J =
8.3 Hz, 2H), 7.34 (d, J = 8.3 Hz, 2H), 7.09 (d, J = 8.6 Hz, 2H), 6.55 (d, J = 8.6 Hz, 2H), 5.68 (d, J =
5.9 Hz, 1H), 5.03 (d, J = 5.7 Hz, 1H), 3.92 (s, 3H); *C-NMR (151 MHz, CDCls) § 164.0, 161.3,
1445, 144.2, 136.1, 134.8, 133.4, 129.4, 129.3, 1285, 123.8, 114.9, 56.1, 52.3; HRMS (ESI)
calculated for C1gH14%CI.N203 [M+Na]*: 399.0279, found: 399.0284; HRMS (ESI) calculated for
C18H143CI¥"CIN203 [M+Na]*: 401.0250, found: 401.0250; Enantiomeric ratio: 89.5:10.5 (The
enantioselectivity could be improved to 94.5:5.5 er via recrystallization in DCM:heptane = 1:5),
determined by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T
=30 T, A = 254 nm): tr = 6.32 min (minor), tr = 7.31 min (major).
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Methyl (R)-2-(((4-chlorophenyl)amino)(4-(trifluoromethyl)phenyl)methyl)oxazole-4-carboxyl-
ate 6n: yield: 22.2 mg (54%); (Flash column chromatography eluent, petroleum ether/diethyl ether =
1/1); yellow oil; [a]o® = —14.2 (¢ 0.19 CH,Cly); *H-NMR (600 MHz, CDCl3) § 8.17 (s, 1H), 7.63 (d,
J=8.3 Hz, 4H), 7.10 (d, J = 8.8 Hz, 2H), 6.56 (d, J = 8.8 Hz, 2H), 5.77 (d, J = 6.0 Hz, 1H), 5.11 (d,
J =5.9 Hz, 1H), 3.92 (s, 3H); *C-NMR (151 MHz, CDCls) § 163.6, 161.2, 144.6, 144.0, 141.6,
133.5, 131.17 (q, J = 32.6 Hz), 129.3, 127.6, 126.2 (g, J = 3.6 Hz), 124.0, 123.8 (q, J = 272.3 Hz),
114.9, 56.3, 52.4; F-NMR (564 MHz, CDCls) & —62.7; HRMS (ESI) calculated for
C19H14®CIFsN20; [M+Na]*: 433.0543, found: 433.0545; HRMS (ESI) calculated for
C19H143’CIF3N203 [M+Na]": 435.0513, found: 435.0514; Enantiomeric ratio: 91:9, determined by
HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T=30 C, A =
254 nm): tr = 5.29 min (minor), tr = 6.17 min (major).

Cl
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Methyl (R)-2-(((4-chlorophenyl)amino)(3-fluorophenyl)methyl)oxazole-4-carboxylate 60: yield:
22.7 mg (63%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1); yellow
flocculent; [a]o?® = —25.6 (¢ 0.06 CH2Cly); *H-NMR (600 MHz, CDCls3) § 8.17 (s, 1H), 7.33 (dd, J
=7.8,5.9 Hz, 1H), 7.27 (s, 1H), 7.20 (d, J = 9.4 Hz, 1H), 7.09 (d, J = 8.7 Hz, 2H), 7.05 — 6.98 (m,
1H), 6.57 (d, J = 8.7 Hz, 2H), 5.70 (d, J = 6.1 Hz, 1H), 5.05 (d, J = 6.0 Hz, 1H), 3.92 (s, 3H); *C-
NMR (151 MHz, CDCls3) 6 164.1, 162.5 (d, J = 388.9 Hz), 162.4, 144.6, 144.1, 140.2 (d, J = 6.7 Hz),
133.4, 130.8, 130.8, 129.3, 123.8, 122.8, 122.8, 115.8 (d, J = 21.2 Hz), 114.9, 114.3, 114.1, 56.2,
56.2, 52.3; 19F-NMR (564 MHz, CDCl3) & —111.3; HRMS (ESI) calculated for CisH143*CIFN2O3
[M+Na]*: 383.0575, found: 383.0577; HRMS (ESI) calculated for CisH14*’CIFN2Os [M+Na]*:
385.0545, found: 385.0544; Enantiomeric ratio: 91.5:8.5, determined by HPLC (Daicel Chirapak
IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T = 30 T, A = 254 nm): tr = 5.81 min

(minor), tr = 6.32 min (major).
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Methyl (R)-2-((3-chlorophenyl)((4-chlorophenyl)amino)methyl)oxazole-4-carboxylate 6p: yield:
18.5 mg (49%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1); white
flocculent; [a]o?® = —8.8 (c 0.19 CHCl,); *H-NMR (600 MHz, CDCl3) & 8.17 (s, 1H), 7.49 (s, 1H),
7.36 (d, J =3.9 Hz, 1H), 7.30 (d, J = 4.8 Hz, 2H), 7.10 (d, J = 8.6 Hz, 2H), 6.56 (d, J = 8.6 Hz, 2H),
5.67 (d, J=6.0 Hz, 1H), 5.05 (d, J = 5.8 Hz, 1H), 3.92 (s, 3H); *C-NMR (151 MHz, CDCls3) § 163.8,
161.2, 144.6, 144.1, 139.7, 135.2, 133.5, 130.5, 129.3, 129.1, 127.3, 125.3, 123.9, 114.9, 56.2, 52.4;
HRMS (ESI) calculated for C1gH14%Cl.N.O3 [M+Na]": 399.0279, found: 399.0285; HRMS (ESI)
calculated for C1gH14>°CI*’CIN,O3 [M+Na]": 401.0250, found: 401.0255; Enantiomeric ratio: 89:11,
determined by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T
=30 T, L = 254 nm): tr = 5.76 min (minor), tr = 6.30 min (major).
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Methyl (R)-2-((3-bromophenyl)((4-chlorophenyl)amino)methyl)oxazole-4-c-arboxylate  6Q:
yield: 20.2 mg (48%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1);
white flocculent; [a]o?° = —13.9 (¢ 0.09 CHCl,); *H-NMR (600 MHz, CDCls) & 8.17 (s, 1H), 7.64
(s, 1H), 7.46 (d, J = 7.8 Hz, 1H), 7.41 (d, J = 7.8 Hz, 1H), 7.24 (t, J = 7.9 Hz, 1H), 7.10 (d, J = 8.7
Hz, 2H), 6.56 (d, J = 8.7 Hz, 2H), 5.66 (d, J = 6.0 Hz, 1H), 5.05 (d, J = 5.8 Hz, 1H), 3.92 (s, 3H);
13C-NMR (151 MHz, CDCl3) § 163.8, 161.2, 144.6, 144.1, 139.9, 133.5, 132.0, 130.7, 130.2, 129.3,
125.7, 123.9, 123.3, 114.9, 56.2, 52.4; HRMS (ESI) calculated for CisH14"°Br®®CIN,Os [M+Na]":
442.9774, found: 442.9778; HRMS (ESI) calculated for C1sH14%'Br¥®CIN,Os [M+Na]*: 444.9754,
found: 444.9754; HRMS (ESI) calculated for CisH148'Bri’CIN2O3 [M+Na]*: 446.9724, found:
446.9724; Enantiomeric ratio: 87:13, determined by HPLC (Daicel Chirapak IF, isopropanol/n-
hexane = 30/70, flow rate = 1.0 mL/min, T =30 T, A = 254 nm): tr = 5.97 min (minor), tr = 6.55 min

(major).
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Methyl (R)-2-(((4-chlorophenyl)amino)(3-(trifluoromethyl)phenyl)methyl)oxazole-4-carboxyl-
ate 6r: yield: 24.2 mg (59%); (Flash column chromatography eluent, petroleum ether/diethyl ether =
1/1); white flocculent; [a]o?® = 8.6 (c 0.15 CHCl); *H-NMR (600 MHz, CDCls) & 8.18 (s, 1H),
7.76 (s, 1H), 7.68 (d, J = 7.7 Hz, 1H), 7.59 (d, J = 7.7 Hz, 1H), 7.50 (t, J = 7.8 Hz, 1H), 7.10 (d, J =
8.7 Hz, 2H), 6.57 (d, J = 8.7 Hz, 2H), 5.76 (d, J = 6.0 Hz, 1H), 5.09 (d, J = 5.9 Hz, 1H), 3.92 (s, 3H);
1BC-NMR (151 MHz, CDClz) & 163.6, 161.2, 144.6, 144.0, 138.8, 133.5, 131.7 (g, J = 32.5 Hz),
130.5, 129.8, 129.3, 125.7 (q, J = 3.8 Hz), 124.0 (q, J = 7.3, 3.5 Hz), 123.8 (q, J = 272.4 Hz), 121.1,
114.9, 56.4, 52.4; 'F-NMR (564 MHz, CDCls) 6 —62.6; HRMS (ESI) calculated for
C19H145CIFsN20s  [M+Na]*: 433.0543, found: 433.0547; HRMS (ESI) calculated for
C19H14%"CIF3N203 [M+Na]*: 435.0513, found: 435.0515; Enantiomeric ratio: 89:11, determined by
HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 10/90, flow rate = 1.0 mL/min, T=30 T, A =
254 nm): tr = 8.06 min (minor), tr = 9.09 min (major).

Cl
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Methyl (R)-2-(((4-chlorophenyl)amino)(2-fluorophenyl)methyl)oxazole-4-carboxylate 6s: yield:
15.5 mg (43%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1); white
flocculent; [a]o?® = —13.4 (c 0.20 CH,Cl,); *H-NMR (600 MHz, CDCl3) § 8.17 (s, 1H), 7.43 (t, J =
7.5Hz, 1H), 7.31 (dd, J = 13.5, 7.1 Hz, 1H), 7.11 (dd, J = 17.9, 8.5 Hz, 4H), 6.59 (d, J = 8.7 Hz, 2H),
6.06 (d, J=6.7 Hz, 1H), 5.09 (d, J = 6.4 Hz, 1H), 3.92 (s, 3H); ®°C-NMR (151 MHz, CDCls) § 163.8,
161.3, 160.6 (d, J = 248.1 Hz), 144.5, 144.1, 133.4, 130.5,130.5, 129.3, 128.4 (d, J = 3.2 Hz), 125.0
(d, J=3.5Hz), 123.7, 116.1, 116.0, 114.8, 52.3, 50.0, 50.0; °F-NMR (564 MHz, CDCls) 5 —118.6;
HRMS (ESI) calculated for Ci1gH14*°CIFN2O3 [M+Na]*: 383.0575, found: 383.0579; HRMS (ESI)
calculated for CisH1*’CIFN,Os [M+Na]*: 385.0545, found: 385.0548; Enantiomeric ratio:
88.5:11.5, determined by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0
mL/min, T =30 T, A = 254 nm): tr = 5.41 min (minor), tr = 6.21 min (major).
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Methyl (R)-2-((2-chlorophenyl)((4-chlorophenyl)amino)methyl)oxazole-4-carboxylate 6t: yield:
15.0 mg (40%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1); yellow
flocculent; [a]o?® = —12.3 (c 0.18 CH,Cl,); tH-NMR (600 MHz, CDCls3) § 8.16 (s, 1H), 7.50 — 7.40
(m, 2H), 7.27 (s, 1H), 7.26 — 7.20 (m, 1H), 7.09 (d, J = 8.7 Hz, 2H), 6.55 (d, J = 8.7 Hz, 2H), 6.21 (d,
J=6.3Hz, 1H), 5.14 (d, J = 6.0 Hz, 1H), 3.92 (s, 3H); **C-NMR (151 MHz, CDCl3) § 163.9, 161.3,
144.6, 144.1, 135.3, 133.8, 133.4, 130.2, 130.0, 129.3, 128.5, 127.7, 123.7, 114.8, 53.1, 52.3; HRMS
(ESI) calculated for C1sH14%°Cl2N2O3 [M+Na]*: 399.0279, found: 399.0280; HRMS (ESI) calculated
for CisH1a®CIF'CIN,Os [M+Na]*: 401.0250, found: 401.0257; Enantiomeric ratio: 91:9,
determined by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T
=30 T, . = 254 nm): tr = 5.37 min (minor), tr = 5.88 min (major).

Cl

6u

Methyl (R)-2-((2-bromophenyl)((4-chlorophenyl)amino)methyl)oxazole-4-carboxylate 6u: yield:
20.1 mg (48%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1); white
soild; [a]o? =—7.5 (¢ 0.19 CH,Cl); m.p.: 58.1-67.1 C; 'H-NMR (600 MHz, CDCls) § 8.17 (s, 1H),
7.62 (d, J=8.0Hz, 1H), 7.45 (dd, J =7.8, 1.4 Hz, 1H), 7.28 (d, J = 7.3 Hz, 1H), 7.21 - 7.15 (m, 1H),
7.09 (d, J = 8.8 Hz, 2H), 6.55 (d, J = 8.8 Hz, 2H), 6.18 (d, J = 6.1 Hz, 1H), 5.16 (d, J = 6.0 Hz, 1H),
3.92 (s, 3H); ¥C-NMR (151 MHz, CDCls) § 163.9, 161.3, 144.6, 144.1, 136.9, 133.5, 133.4, 130.2,
129.3,128.7,128.4,124.0,123.7, 114.8, 55.7, 52.3; HRMS (ESI) calculated for C1gH14"°Br¥*CIN,O3
[M+Na]*: 442.9774, found: 442.9777; HRMS (ESI) calculated for C1sH142'Br¥®CIN,O3 [M+Na]*:
444.9754, found: 444.9755; HRMS (ESI) calculated for C1sH142'Br¥’CIN,O3 [M+Na]*: 446.9724,
found: 446.9727; Enantiomeric ratio: 90:10, determined by HPLC (Daicel Chirapak IF,
isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T =30 T, A = 254 nm): tr = 5.48 min (minor),

tr = 5.90 min (major).
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Methyl (R)-2-(((4-chlorophenyl)amino)(3,4-difluorophenyl)methyl)oxazole-4-carboxylate 6v:
yield: 17.0 mg (45%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1);
yellow oil; [@]o®® = —6.1 (¢ 0.12 CH2Cly); *H-NMR (600 MHz, CDCls3) § 8.17 (s, 1H), 7.33 (t, J =
8.1 Hz, 1H), 7.23 (d, J = 8.2 Hz, 1H), 7.16 (dd, J = 17.7, 8.4 Hz, 1H), 7.10 (d, J = 8.8 Hz, 2H), 6.55
(d, J=8.8 Hz, 2H), 5.66 (d, J = 5.8 Hz, 1H), 5.06 (d, J = 5.5 Hz, 1H), 3.92 (s, 3H); *C-NMR (151
MHz, CDCls) 6 162.4 (d, J = 365.1 Hz), 151.6 (d, J = 13.1 Hz), 151.3 (d, J = 12.7 Hz), 150.0 (d, J =
12.9 Hz), 149.7 (d, J = 12.4 Hz), 144.6, 144.0, 134.6, 133.5, 129.3, 124.0, 123.2, 123.2, 123.2, 123.2,
118.1 (d, J = 17.6 Hz), 116.3 (d, J = 18.4 Hz), 114.9, 55.8, 52.4; 1°F-NMR (564 MHz, CDCl3) &
—135.5, —137.1; HRMS (ESI) calculated for CisHiz**CIF,N,Os [M+Na]*: 401.0480, found:
401.0485; HRMS (ESI) calculated for CisH133’CIF2N203 [M+Na]*: 403.0451, found: 403.0459;
Enantiomeric ratio: 91:9, determined by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70,
flow rate = 1.0 mL/min, T =30 T, A = 254 nm): tr = 5.53 min (minor), tr = 6.11 min (major).
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Methyl (R)-2-((4-bromo-2-fluorophenyl)((4-chlorophenyl)amino)methyl)oxazole-4-carboxyla-
te 6w: yield: 17.5 mg (40%); (Flash column chromatography eluent, petroleum ether/diethyl ether =
1/1); white flocculent; [a]o?® = —20.9 (c 0.17 CH.Cl,); *H-NMR (600 MHz, CDCls) § 8.17 (s, 1H),
7.32 (dd, J = 8.5, 5.6 Hz, 2H), 7.27 (s, 1H), 7.10 (d, J = 8.7 Hz, 2H), 6.56 (d, J = 8.7 Hz, 2H), 5.99
(d, J = 6.6 Hz, 1H), 5.10 (d, J = 6.3 Hz, 1H), 3.92 (s, 3H); *C-NMR (151 MHz, CDCl3) § 163.2,
161.2, 160.3 (d, J = 252.5 Hz), 144.6, 143.7, 133.5, 129.6 (d, J = 3.8 Hz), 129.4, 128.4 (d, J = 3.6
Hz), 124.2 (d, J=13.5Hz),124.1,124.1,123.2,123.1, 119.8, 119.7, 114.8,52.4, 49.7, 49.7; *F-NMR
(564 MHz, CDCl3) § —115.9; HRMS (ESI) calculated for C1gH13"°Br¥®CIFN,O3 [M+Na]": 460.9680,
found: 460.9680; HRMS (ESI) calculated for CisH12'Br¥®CIFN,O3; [M+Na]": 464.9630, found:
464.9637; HRMS (ESI) calculated for C1sH148'Br¥’CIFN203 [M+Na]*: 446.9724, found: 446.9714;
Enantiomeric ratio: 87:13, determined by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70,
flow rate = 1.0 mL/min, T = 30 T, A = 254 nm): tr = 5.54 min (minor), tr = 6.65 min (major).
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Methyl (R)-2-(((4-chlorophenyl)amino)(phenyl)methyl)oxazole-4-carboxylate 6x: yield: 18.8 mg
(55%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1); white flocculent;
[@]o?° =—17.9 (c 0.17 CH2Cl,); *H-NMR (600 MHz, CDCls) § 8.16 (s, 1H), 7.47 (d, J = 7.3 Hz, 2H),
7.36 (t, J =7.4 Hz, 2H), 7.33 (d, J = 7.2 Hz, 1H), 7.08 (d, J = 8.7 Hz, 2H), 6.57 (d, J = 8.7 Hz, 2H),
5.71(d, J=6.1 Hz, 1H), 4.99 (d, J = 5.9 Hz, 1H), 3.91 (s, 3H); 3C-NMR (151 MHz, CDCls3) §164.5,
161.4,144.5,144.5,137.6, 133.4, 129.2, 129.2, 128.8, 127.1, 123.5, 114.8, 56.7, 52.3; HRMS (ESI)
calculated for C1sH15*CIN,O3 [M+Na]*: 365.0669, found: 365.0665; HRMS (ESI) calculated for
Ci18H15%"CIN203 [M+Na]*: 367.0639, found: 367.0639; Enantiomeric ratio: 91:9, determined by
HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T =30 T, A =
254 nm): tr = 6.32 min (minor), tr = 7.11 min (major).
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Methyl (R)-2-(((4-chlorophenyl)amino)(p-tolyl)methyl)oxazole-4-carboxylate 6y: yield: 18.2 mg
(51%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1); white flocculent;
[@]o® =—25.4 (c 0.13 CHCl,); *H-NMR (600 MHz, CDCls) § 8.15 (s, 1H), 7.35 (d, J = 8.0 Hz, 2H),
7.17 (d, J = 7.8 Hz, 2H), 7.08 (d, J = 8.8 Hz, 2H), 6.57 (d, J = 8.8 Hz, 2H), 5.67 (d, J = 6.1 Hz, 1H),
4.96 (d, J = 5.9 Hz, 1H), 3.91 (s, 3H), 2.33 (s, 3H); *C-NMR (151 MHz, CDCl3) § 164.7, 161.4,
1445, 144.4, 138.7, 134.6, 133.3, 129.9, 129.2, 127.0, 123.4, 114.8, 56.5, 52.3, 21.1; HRMS (ESI)
calculated for C19H17°°CIN2O3 [M+Na]*: 379.0825, found: 379.0823; HRMS (ESI) calculated for
C19H17%"CIN203 [M+Na]*: 381.0796, found: 381.0794; Enantiomeric ratio: 83.5:16.5, determined
by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T =30 T, A

=254 nm): tr = 6.29 min (minor), tr = 7.44 min (major).
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Ethyl (R)-2-((4-fluorophenyl)((4-(trifluoromethyl)phenyl)amino)methyl)oxazole-4-carboxyla-
te 6z: yield: 28.2 mg (69%); (Flash column chromatography eluent, petroleum ether/diethyl ether =
1/1); white oil; [a]o® =—12.1 (¢ 0.14 CH2Cl,); *H-NMR (600 MHz, CDCls) § 8.16 (s, 1H), 7.47 (dd,
J=8.3,5.3 Hz, 2H), 7.38 (d, J = 8.5 Hz, 2H), 7.06 (t, J = 8.5 Hz, 2H), 6.65 (d, J = 8.5 Hz, 2H), 5.76
(d, J = 5.8 Hz, 1H), 5.40 (d, J = 5.6 Hz, 1H), 4.40 (q, J = 7.1 Hz, 2H), 1.38 (t, J = 7.1 Hz, 3H); °C-
NMR (151 MHz, CDCls) 6 163.8, 162.9 (d, J = 248.3 Hz), 160.8, 148.2, 144.4, 133.7, 133.1 (d, J =
3.1 Hz),128.9 (d, J =8.3 Hz), 126.7 (q, J = 3.8 Hz), 124.7 (q, J = 270.7 Hz), 120.6 (d, J = 32.7 Hz),
116.4, 116.2, 112.9, 61.5, 55.5, 14.3; °’F-NMR (564 MHz, CDCls) 5 —61.3, —112.6; HRMS (ESI)
calculated for CxoH16F4N203 [M+Na]™: 431.0995, found: 431.0990; Enantiomeric ratio: 90.5:9.5,
determined by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T
=30 T, L = 254 nm): tr = 7.72 min (major), tr = 9.67 min (minor).

Cl

Ethyl (R)-2-((4-bromophenyl)((4-chlorophenyl)amino)methyl)oxazole-4-carboxylate 6aa: yield:

23.4 mg (54%); (Flash column chromatography eluent, petroleum ether/diethyl ether = 1/1); yellow

oil; [a]o® = —18.2 (c 0.16 CH2Cly); *H-NMR (600 MHz, CDCl3) & 8.14 (s, 1H), 7.49 (d, J = 8.4 Hz,

2H), 7.36 (d, J = 8.3 Hz, 2H), 7.09 (d, J = 8.7 Hz, 2H), 6.55 (d, J = 8.7 Hz, 2H), 5.66 (d, J = 6.0 Hz,

1H), 5.05 (d, J = 5.8 Hz, 1H), 4.39 (q, J = 7.1 Hz, 2H), 1.37 (t, J = 7.1 Hz, 3H); ®C-NMR (151 MHz,

CDCls) & 163.8, 160.9, 144.4, 144.2, 136.7, 133.7, 132.4, 129.3, 128.8, 123.8, 122.8, 114.9, 61.5,

56.2, 14.3; HRMS (ESI) calculated for C19H16"°Br¥*CIN2O; [M+Na]*: 456.9931, found: 456.9932;

HRMS (ESI) calculated for C1oH163'Br¥*CIN,O3 [M+Na]*: 458.9910, found: 458.9917; HRMS (ESI)
calculated for C19H168*Br¥’CIN,O3 [M+Na]*: 460.9881, found: 460.9884; Enantiomeric ratio: 90:10,
determined by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T

=30 T, L = 254 nm): tr = 5.83 min (minor), tr = 6.71 min (major).
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Methyl (R)-2-((4-bromophenyl)((4-chlorophenyl)amino)methyl)-5-methyloxazole-4-carboxyl-
ate 6ab: yield: 17.0 mg (39%); (Flash column chromatography eluent, petroleum ether/diethyl ether
= 1/1); white oil; [@]o?® = —5.1 (¢ 0.27 CHCl,); *H-NMR (600 MHz, CDCls) § 7.49 (d, J = 8.4 Hz,
2H), 7.36 (d, J = 8.4 Hz, 2H), 7.08 (d, J = 8.7 Hz, 2H), 6.55 (d, J = 8.8 Hz, 2H), 5.59 (d, J = 6.0 Hz,
1H), 4.99 (d, J = 5.8 Hz, 1H), 3.91 (s, 3H), 2.58 (5, 3H); *C-NMR (151 MHz, CDCls) § 162.4, 160.9,
157.2, 144.2, 137.0, 132.3, 129.2, 128.8, 127.6, 123.6, 122.7, 114.9, 56.0, 52.1, 12.1; HRMS (ESI)
calculated for C19H16"°Br*®CIN2O3 [M+Na]*: 456.9931, found: 456.9933; HRMS (ESI) calculated
for CioH16®'Br¥®CIN,Os [M+Na]*: 458.9910, found: 458.9915; HRMS (ESI) calculated for
C19H16¥Br*’CIN,O; [M+Na]*: 460.9881, found: 460.9888; Enantiomeric ratio: 84.5:15.5,
determined by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T
=30 T, L = 254 nm): tr = 6.49 min (major), tr = 7.69 min (minor).
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Methyl (R)-2-((4-bromophenyl)((4-chlorophenyl)amino)methyl)-5-ethyloxazole-4-carboxylate
6ac: yield: 12.1 mg (27%); (Flash column chromatography eluent, petroleum ether/diethyl ether =
1/1); yellow oil; [a]o?® = —6.8 (c 0.12 CH2Cl,); *H-NMR (600 MHz, CDCl3) § 7.49 (d, J = 8.3 Hz,
2H), 7.36 (d, J = 8.3 Hz, 2H), 7.08 (d, J = 8.6 Hz, 2H), 6.55 (d, J = 8.6 Hz, 2H), 5.60 (d, J = 5.9 Hz,
1H), 5.01 (d, J = 5.7 Hz, 1H), 3.91 (s, 3H), 3.09 — 2.92 (m, 2H), 1.22 (t, J = 7.5 Hz, 3H); *C-NMR
(151 MHz, CDCls) & 162.4, 161.9, 160.8, 144.3, 137.0, 132.3, 129.2, 128.8, 126.7, 123.7, 122.7,
114.9, 56.1, 52.1, 19.7, 11.9; HRMS (ESI) calculated for C2oH1s"°Br**CIN,O3 [M+Na]*: 471.0087,
found: 471.0083; HRMS (ESI) calculated for C2oHi1s#*Br*®CIN,O3 [M+Na]*: 473.0067, found:
473.0065; HRMS (ESI) calculated for C2oH1s®'Br¥’CIN,Os [M+Na]*: 475.0037, found: 475.0038;
Enantiomeric ratio: 79:21, determined by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70,
flow rate = 1.0 mL/min, T =30 T, L = 254 nm): tr = 9.69 min (minor), tr = 15.86 min (major).
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Methyl (R)-2-((4-bromophenyl)((4-chlorophenyl)amino)methyl)-5-propyloxazole-4-carboxyl-
ate 6ad: yield: 17.1 mg (37%); (Flash column chromatography eluent, petroleum ether/diethyl ether
= 1/1); yellow oil; [@]o?® = 1.2 (¢ 0.74 CHCl,); *H-NMR (600 MHz, CDCl3) & 7.49 (d, J = 8.2 Hz,
2H), 7.35 (d, J = 8.2 Hz, 2H), 7.08 (d, J = 8.6 Hz, 2H), 6.55 (d, J = 8.5 Hz, 2H), 5.60 (d, J = 6.0 Hz,
1H), 4.99 (d, J = 5.9 Hz, 1H), 3.91 (s, 3H), 2.96 (m, J = 31.4, 14.9, 7.4 Hz, 2H), 1.65 (dd, J = 14.7,
7.4 Hz, 2H), 0.90 (t, J = 7.4 Hz, 3H); ¥*C-NMR (151 MHz, CDCls) § 162.4, 160.9, 160.9, 144.3,
137.0, 132.3, 129.2, 128.8, 127.3, 122.7, 114.9, 110.1, 56.1, 52.1, 27.8, 21.1, 13.5; HRMS (ESI)
calculated for Co1H20"°Br¥®CIN,O; [M+Na]*: 485.0244, found: 485.0243; HRMS (ESI) calculated
for CaH2®'Br¥®CIN,0s [M+Na]*: 487.0223, found: 487.0225; HRMS (ESI) calculated for
C21H20%'Br¥’CIN,O3 [M+Na]*: 489.0194, found: 489.0198; Enantiomeric ratio: 86:14, determined
by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T =30 T, A
=254 nm): tr = 5.60 min (minor), tr = 9.76 min (major).
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Methyl (R)-2-((4-bromophenyl)((4-chlorophenyl)amino)methyl)-5-cyclobutyloxazole-4-carbo-
xylate 6ae: yield: 19.9 mg (42%); (Flash column chromatography eluent, petroleum ether/diethyl
ether = 1/1); white oil; [a]o?° = 3.1 (c 0.29 CH,Cl,); *H-NMR (600 MHz, CDCls) § 7.50 (d, J = 8.3
Hz, 1H), 7.39 (d, J = 8.3 Hz, 1H), 7.09 (d, J = 8.5 Hz, 1H), 6.56 (d, J = 8.6 Hz, 1H), 5.63 (d, J = 6.0
Hz, 1H), 5.03 (d, J = 5.8 Hz, 1H), 4.23 — 4.15 (m, 1H), 3.90 (s, 3H), 2.30 (dt, J = 17.6, 8.2 Hz, 3H),
2.23 — 2.17 (m, 1H), 2.04 (dd, J = 12.6, 6.2 Hz, 1H), 1.94 — 1.88 (m, 1H); 3C-NMR (151 MHz,
CDCl3) 6 160.7, 144.3, 137.1, 132.3, 129.3, 128.8, 125.9, 123.6, 122.7, 114.9, 56.1, 52.1, 31.1, 27.8,
27.6, 18.5; HRMS (ESI) calculated for C22H20"°Br3®CIN203 [M+Na]*: 497.0244, found: 497.0245;
HRMS (ESI) calculated for C2H208'Br3*CIN,O3 [M+Na]*: 499.0223, found: 499.0227; HRMS (ESI)
calculated for C2H20%'Br¥’CIN,Os [M+Na]*: 501.0194, found: 501.0199; Enantiomeric ratio:
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74.5:25.5, determined by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0
mL/min, T =30 T, A = 254 nm): tg = 5.62 min (minor), tr = 11.79 min (major).
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Methyl (R)-2-((4-bromophenyl)((4-chlorophenyl)amino)methyl)-5-phenyloxazole-4-carboxyla-
te 6af: yield: 20.3 mg (41%); (Flash column chromatography eluent, petroleum ether/diethyl ether =
1/1); yellow oil; [a]o? = 17.1 (c 0.43 CHCl,); *H-NMR (600 MHz, CDCl3) & 7.94 (d, J = 2.8 Hz,
2H), 7.51 (d, J = 8.3 Hz, 2H), 7.46 (d, J = 2.9 Hz, 3H), 7.42 (d, J = 8.2 Hz, 2H), 7.11 (d, J = 8.5 Hz,
2H), 6.59 (d, J = 8.6 Hz, 2H), 5.71 (d, J = 5.9 Hz, 1H), 5.01 (d, J = 5.8 Hz, 1H), 3.94 (s, 3H); 3C-
NMR (151 MHz, CDCls) $ 162.2, 161.1, 156.3, 144.2,136.8, 132.4, 130.7, 129.3, 128.8, 128.5, 126.7,
126.5, 123.8, 122.8, 114.9, 56.1, 52.4; HRMS (ESI) calculated for C24H1s"°Br¥*CIN,O3 [M+Na]":
519.0087, found: 519.0085; HRMS (ESI) calculated for C24H1s®Br**CIN,O; [M+Na]*: 521.0067,
found: 521.0067; HRMS (ESI) calculated for CasH1s®'Bri’CIN2Os [M+Na]*: 523.0037, found:
523.0039; Enantiomeric ratio: 83.5:16.5, determined by HPLC (Daicel Chirapak IF, isopropanol/n-
hexane = 30/70, flow rate = 1.0 mL/min, T = 30 T, A = 254 nm): tr = 6.37 min (minor), tr = 15.66
min (major).
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Methyl (R)-2-((4-bromophenyl)((4-chlorophenyl)amino)methyl)-5-(4-(trifluoromethyl)pheny-
l)oxazole-4-carboxylate 6ag: yield: 25.4 mg (45%); (Flash column chromatography eluent,
petroleum ether/diethyl ether = 1/1); yellow oil; [a]o® = 13.7 (c 0.31 CHzCl,); *H-NMR (600 MHz,
CDCl3) 8 8.10 (d, J = 8.1 Hz, 2H), 7.71 (d, J = 8.2 Hz, 2H), 7.53 (d, J = 8.3 Hz, 2H), 7.42 (d, J = 8.3
Hz, 2H), 7.11 (d, J = 8.6 Hz, 2H), 6.59 (d, J = 8.6 Hz, 2H), 5.73 (d, J = 5.9 Hz, 1H), 4.98 (d, J =5.8
Hz, 1H), 3.96 (s, 3H); *C-NMR (151 MHz, CDCls) § 162.0, 161.9, 154.5, 144.1, 136.6, 132.5, 132.3
(9, J = 32.8 Hz), 131.8, 129.8, 129.4, 129.0 (q, J = 269.2 Hz), 128.8, 128.8, 125.5 (g, J = 3.5 Hz),
124.0, 123.0, 115.0, 56.2, 52.6; *°F-NMR (564 MHz, CDCls) 8 —63.1; HRMS (ESI) calculated for
C2sH17°Br¥CIFsN20; [M+Na]*: 586.9961, found: 586.9965; HRMS (ESI) calculated for
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CasH172'Br*SCIFsN,0;  [M+Na]*: 588.9940, found: 588.9947; HRMS (ESI) calculated for
CasH173Br¥’CIFsN20s  [M+Na]*: 590.9911, found: 590.9919; Enantiomeric ratio: 76:24,
determined by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T
=30 T, L = 254 nm): tr = 5.77 min (minor), tr = 10.69 min (major).
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Methyl (R)-5-(4-bromophenyl)-2-((4-bromophenyl)((4-chlorophenyl)amino)methyl)oxazole-4-
carboxylate 6ah: yield: 17.2 mg (30%); (Flash column chromatography eluent, petroleum
ether/diethyl ether = 1/1); white oil; [e]o?° = 15.5 (¢ 0.14 CHzCl,); 'H-NMR (600 MHz, CDCls) §
7.85 (d, J = 8.5 Hz, 2H), 7.59 (d, J = 8.5 Hz, 2H), 7.51 (d, J = 8.3 Hz, 2H), 7.41 (d, J = 8.3 Hz, 2H),
7.11 (d, J =8.7 Hz, 2H), 6.58 (d, J = 8.7 Hz, 2H), 5.71 (d, J = 5.8 Hz, 1H), 4.97 (d, J = 5.7 Hz, 1H),
3.94 (s, 3H); ®*C-NMR (151 MHz, CDCls) § 162.1, 161.3, 155.2, 144.2, 136.7, 132.5, 131.8, 129.9,
129.3, 128.8, 127.2, 125.4, 125.3, 123.9, 122.9, 114.9, 56.2, 52.5; HRMS (ESI) calculated for
C24H17°Br®®CIN2O3  [M+Na]*: 596.9192, found: 596.9185; HRMS (ESI) calculated for
C24H17%Br*"CIN,O3 [M+Na]*: 602.9122, found: 602.9114; Enantiomeric ratio: 71:29, determined
by HPLC (Daicel Chirapak IA, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T =30 C, A
= 254 nm): tr = 7.04 min (minor), tr = 15.96 min (major).

C
o)
/2—0Me

N
|\

HN

6ai
Br

Methyl (R)-2-((4-bromophenyl)((4-chlorophenyl)amino)methyl)-5-(3-nitrophenyl)oxazole-4-c-
arboxylate 6ai: yield: 24.3 mg (45%); (Flash column chromatography eluent, petroleum ether/diethyl
ether = 1/1); yellow oil; [a]o?® = 16.5 (¢ 0.45 CH:Cl,); *H-NMR (600 MHz, CDClIs) § 8.89 (s, 1H),
8.37 (d, J =7.9 Hz, 1H), 8.32 - 8.26 (m, 1H), 7.65 (t, J = 8.1 Hz, 1H), 7.53 (d, J = 8.4 Hz, 2H), 7.43
(d, J=8.4 Hz, 2H), 7.12 (d, J = 8.7 Hz, 2H), 6.61 (d, J = 8.7 Hz, 2H), 5.76 (d, J = 6.1 Hz, 1H), 4.97
(d, J=6.1 Hz, 1H), 3.98 (s, 3H); 3 C-NMR (151 MHz, CDCls) § 162.1, 161.8, 153.4, 148.3, 144.0,
136.4, 134.0, 132.5, 129.7, 129.3, 128.8, 128.4, 128.0, 125.0, 124.0, 123.4, 123.1, 114.9, 56.2, 52.8;
HRMS (ESI) calculated for C24H17°Br¥*CIN3Os [M+Na]*: 563.9938, found: 563.9935; HRMS (ESI)
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calculated for C24H172'Br3’CIN3;Os [M+Na]*: 567.9888, found: 567.9889; Enantiomeric ratio: 79:21,
determined by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T
=30 T, A = 254 nm): tg = 9.37 min (minor), tr = 16.54 min (major).
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Methyl (R)-5-(3,5-bis(trifluoromethyl)phenyl)-2-((4-bromophenyl)((4-chlorophenyl)amino)m-
ethyl)oxazole-4-carboxylate 6aj: yield: 28.4 mg (45%); (Flash column chromatography eluent,
petroleum ether/diethyl ether = 1/1); white oil; [a]o? = 15.7 (¢ 0.74 CH,Cl,); *H-NMR (600 MHz,
CDCls) & 8.49 (s, 2H), 7.95 (s, 1H), 7.53 (d, J = 8.4 Hz, 2H), 7.42 (d, J = 8.4 Hz, 2H), 7.12 (d, J =
8.8 Hz, 2H), 6.61 (d, J = 8.8 Hz, 2H), 5.77 (d, J = 6.4 Hz, 1H), 4.95 (d, J = 6.3 Hz, 1H), 3.98 (s, 3H);
1BC-NMR (151 MHz, CDCl3) & 162.5, 161.6, 152.7, 144.0, 136.3, 132.6, 132.0 (g, J = 33.8 Hz),
129.4,129.0, 128.8, 128.6 — 128.4 (m), 124.1, 123.8 (q, J = 3.6 Hz), 123.2, 121.2 (q, J = 272.9 Hz),
115.0, 56.2, 52.9; ®F-NMR (564 MHz, CDCl3) & —63.0; HRMS (ESI) calculated for
Ca6H16"°Br¥®CIFgN20s [M+Na]*: 654.9835, found: 654.9835; HRMS (ESI) calculated for
C26H16®'Br¥’CIFeN20Os [M+Na]*: 658.9785, found: 658.9789; Enantiomeric ratio: 80:20,
determined by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0 mL/min, T
=30 T, L =254 nm): tr = 5.25 min (minor), tr = 5.86 min (major).
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Methyl (R)-2-((4-bromophenyl)((4-chlorophenyl)amino)methyl)-5-phenethyloxazole-4-carbo-
xylate 6ak: yield: 21.5 mg (41%); (Flash column chromatography eluent, petroleum ether/diethyl
ether = 1/1); white oil; [a]o® = —2.9 (c 0.44 CH,Cl,); *H-NMR (600 MHz, CDCl3) § 7.48 (d, J = 8.4
Hz, 2H), 7.30 — 7.24 (m, 3H), 7.19 (d, J = 6.5 Hz, 2H), 7.09 (d, J = 8.8 Hz, 2H), 7.04 — 6.96 (m, 2H),
6.53 (d, J = 8.8 Hz, 2H), 5.56 (d, J = 6.2 Hz, 1H), 4.89 (d, J = 6.1 Hz, 1H), 3.88 (s, 3H), 3.31 (t, J =
7.5 Hz, 2H), 2.93 (t, J = 7.5 Hz, 2H); ¥C-NMR (151 MHz, CDCls) § 162.2, 161.0, 159.8, 144.2,
139.6, 136.9, 132.3, 129.2, 128.7, 128.5, 128.3, 127.6, 126.5, 123.6, 122.7, 114.8, 56.0, 52.1, 33.7,
27.8; HRMS (ESI) calculated for C26H22"°Br®CIN203 [M+Na]*: 547.0400, found: 547.0405; HRMS
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(ESI) calculated for C2sH22%Br¥’CIN,O3 [M+Na]*: 551.0350, found: 551.0359; Enantiomeric ratio:
79.5:20.5, determined by HPLC (Daicel Chirapak IF, isopropanol/n-hexane = 30/70, flow rate = 1.0
mL/min, T =30 T, A = 254 nm): tg = 6.68 min (minor), tr = 10.08 min (major).
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3. Asymmetric Ugi-4CR/Wittig reaction sequences in large-scale

Br Cl CI—@NH
A~(S,S)-1 (10 mol%)

MeOOC NC toluene, 4 A M.S. \N/\
* * * T 78°C, 60 h COOMe
PPh,
CHO NH, 5 6b
2a 3b 4a 5a r .
1.0 mmol 45%, 91:9 er

A 50-mL oven-dried tube was charged with 4-bromobenzaldehyde 2a (1.2 mmol), 4-chloroaniline 3b
(1.0 mmol), catalyst A-(S,S)-1a (0.1 mmol), 4 A MS (100.0 mg), and toluene (10.0 mL) at room
temperature and stirred for 30 min. Then isocyano(triphenylphosphoranylidene)-acetates 5a (3.0
mmol) was added. The mixture was cooled to —78 °C and stirred for another 30 min. The formic acid
4a (15.0 mmol) was divided into 5.0 mmol parts added at 12 hours intervarls was stirred vigorously
for 60 h. The reaction was then quenched with pre-cooled NEtz (=78 °C, 1.0 mL). The organic layer
was separated, and the aqueous phase was extracted with EtOAc (3 <30 mL). The combined organic
layers were washed with water (50 mL) and brine (50 mL). The solution was then dried over Na;SO4
and filtered. The volatiles were then evaporated under reduced pressure and the residue was purified
by flash column chromatography (silica gel, petroleum ether/ ethyl acetate = 1:1) to give the desired
product 6b (189.0 mg, 45% vyield, 91:9 er).
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4. Nonlinear Effect Studies

i CF3 FBC@NH
A~(S,S)-1
+ +

MeOOC NC
© (10 mol%, x% ee) NN

* PPh, toluene, 4 AM.S. COOMe

-78°C, 60 h
CHO NH,

2a 3a 4a 5a Br 6a

A 10-mL oven-dried tube was charged with 4-bromobenzaldehyde 2b (0.12 mmol), 4-trifluroaniline
3a (0.10 mmol), scalemic catalyst 1a (0.01 mmol), 4 A MS (50 mg), and toluene (1.5 mL) at room
temperature and stirred for 30 min. Then isocyano(triphenylphosphoranylidene)-acetates 5a (1.50
mmol) was added in one portion. The mixture was cooled to —78 <C and stirred for another 30 min.
The formic acid 4a (0.30 mmol) was divided into three equal parts added at 12 hours intervarls and
the resulting solution was stirred vigorously for 60 h. The reaction was then quenched with pre-cooled
NEts (—78 <C, 1.0 mmol). The mixture was purified by flash column chromatography (silica gel,
petroleum ether/diethyl ether = 1:1) to give the multisubstituted oxazoles 6a.

Table S3. Relation between e.e. of [1a] and e.e. of [6a]

A-la A-la eey of yield of eez of
entry ¢ (9/100 mL)° [a]®

(mg) (mg)  la(%)’ 6a(%)°  6a (%)
1 -- 2.1 100 0.0084 -3785.71 60 79
2 2.5 47.5 86 0.0084 -3198.41 50 67
3 55 45.0 77 0.0084 -2873.02 53 58
4 7.5 42.5 73 0.0084 -2730.16 55 51
5 10.0 40.0 58 0.008 -2170.83 51 43
6 15.0 35.0 38 0.008 -1420.83 55 28
7 20.0 30.5 18 0.008 -675.00 55 13
8 2.0 -- -- 0.008 +3662.50 56 ~79

“ The scalemic catalyst 1a was prepared by mixing the two enantiopure catalysts A-(R,R)-1a and
A-(S,5)-1a, which were completely dissolved in MeOH and then the solvent was evaporated in
vacuo before used. ? The ee; of 1a were calculated by the quality of A-(R,R)-1a and A-(S,S)-1a. ¢
The samples were dissolved in MeOH. ¢ The ee> of 1a were calculated according to the optical
rotation values of different scalemic catalysts 1a divided by the average optical rotation values of
A-(R,R)-1a and A-(S,S)-1a. The ee; values were used as the horizontal coordinate in Table S1. ¢
Isolated yield./ Determined by HPLC analysis.
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Figure S1. Nonlinear effect studies with catalyst 1a.
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5. X-ray single crystal data for 6u

Sample preparation for crystal growth: Compound 6u (60.0 mg) was dissolved in n-
hexane/DCM/diethyl ether (v/v = 3/1/1, 5.0 mL), while slow evaporation of solvent at room

temperature white crystals were grown. Thermal ellipsoids are shown at 50% probability.

N/%OM;&{’;;L
R 94

Cl

HN

Br

Table S4. Crystal data and structure refinement for 6u (CCDC 2422261)

Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

e]

o/
pr°

y/°

Volume/A3

z

Pealcg/cm’

wmm?

F(000)

Crystal size/mm?

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=20c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

Flack parameter

C18H14BrCIN2O3

421.67

213.0

monoclinic

P2;

11.1043(3)

13.4026(4)

12.0631(4)

90

90.368(2)

90

1795.27(9)

4

1.506

3.083

848.0

0.07 <0.07 <0.05

GaKa (L= 1.34139)

3.463 t0 55.120
-13<h<13,-16<k<16,-12<1< 14
24195

6784 [Rint = 0.0458, Rsigma = 0.0408]
6784/1/453

1.065

R1=10.0258, wR, = 0.0625
R1 =0.0274, wR2 = 0.0638
0.278/-0.356

0.041(7)
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6. NMR spectra and HPLC traces
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