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1. General Information

Unless otherwise noted, all reactions were performed under an argon atmosphere in glassware
with magnetic stirring. Other reagents were purchased from commercial sources and used without
further purification. All solvents used were treated prior to use according to the standard methods.
Column chromatography was performed on silica gel (200 - 300 mesh) using petroleum
ether/ethyl acetate as eluent. 'H NMR, '°’F NMR and *C NMR were obtained on a Bruker Avance
II 400 MHz, Varian DLG 400, Bruker AVANCE II 500 and Bruker Avance NEO 600M NMR
Spectroscopy recorded in ppm (d) downfield of TMS (6 = 0) in CDCIl; unless noted otherwise.
Melting points were recorded on a Novel X-4 spectrometer. HRMS (ESI) were recorded on a
Waters Synapt G2 Si. The enantiomeric excess was determined by chiral HPLC with n-hexane and
i-propanol as eluents. Optical rotations were measured on a Rudolph AUTOPOL IV polarimeter.
X-ray analysis was performed on a Bruker D8 Venture diffractometer. 1b, 1d and 1h-1j were
synthesized through isomerization of corresponding a-(trifluoromethyl)alkenyl esters in the
presence of 1,8-Diazabicyclo[5.4.0Jundec-7-ene (DBU) according to our previous work.!"! Other
o-(trifluoromethyl)allyl esters were prepared by the reaction of corresponding allylic alcohols
with AcCl, Boc,O or methyl chloroformate,’”’ and substituted azlactones were prepared

according to the literature. !
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2. Experimental procedure

2.1 Procedure for the synthesis of a-(trifluoromethyl)allyl esters

OAc DBU (3.0 eq.) OAc
N
R/\/\C% 1 4-dioxane, 15°C R/\)\CFs
1b, 1d, 1h-1j

Dissolving the corresponding a-(trifluoromethyl)alkenyl esters (20 mmol) in 1,4-dioxane (40 mL)
at 15 °C under argon atmosphere, and DBU (60 mmol, 3.0 equiv.) was added slowly. The reaction
mixture was stirred at 15 °C for 24 h. After the reaction was completed (monitored by TLC), the
solution was concentrated under reduced pressure and the crude was purified by column
chromatography on silica gel to afford the products 1b, 1d and 1h-1j.

2.2 General procedure for the asymmetric trifluoromethylated allylic alkylation of
substituted azlactones

R3 Pd(OAc), (10 mol%)

oA 0 (R)-BINAP (25 mol %) O Rf
N)\C . \//( Cs,CO5 (2.0 eq.) O&w, e
0 — ! 3

R’ CF3 N=( THF, 15 °C R2J\N
R2 R®
2
1 3

A flame-dried 25 mL Schlenk tube with a stirring bar was charged with Pd(OAc); (0.02 mmol, 10
mol%), (R)-BINAP (0.05 mmol, 25 mol%) and THF (2.0 mL) under argon atmosphere, then the
mixture was stirred at 15 °C for 20 min. Subsequently, allyl esters 1 (0.6 mmol, 3.0 equiv.), 2 (0.2
mmol, 1.0 equiv.), Cs,CO3 (0.4 mmol, 2.0 equiv.) and THF (2.0 mL) were added. The mixture was
stirred at 15 °C for 96-144 h (monitored by TLC). After the reaction was completed, the solution
was filtered and filtrate was concentrated under reduced pressure, the crude was purified by
column chromatography on silica gel to afford the desired products 3.

2.3 Procedure for gram-scale synthesis of 3a

OAc Ph o Pd(OACc), (10 mol%)
™ CE. + o (R)-BINAP (25 mol %)
3 N>< Cs,CO3 (2.0eq.)
CF5
Ph THF, 15 °C
la 2a

3a

1.26 g, 74% yield
76:24 dr, 93% ee
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A flame-dried 200 mL Schlenk tube with a stirring bar was charged with Pd(OAc); (85.3 mg, 0.38
mmol, 10 mol%), (R)-BINAP (591.5 mg, 0.95 mmol, 25 mol%) and THF (38.0 mL) under argon
atmosphere, then the mixture was stirred at 15 °C for 20 min. Subsequently, allyl esters 1 (2942
mg, 11.4 mmol, 3.0 equiv.), 2 (954 mg, 3.8 mmol, 1.0 equiv.), Cs,CO;5 (2476 mg, 7.6 mmol, 2.0
equiv.) and THF (38 mL) were added. The mixture was stirred at 15 °C for 96 h (monitored by
TLC). After the reaction was completed, the solution was filtered and filtrate was concentrated
under reduced pressure, the crude was purified by column chromatography on silica gel to afford
the desired products 3a (1.26 g, 74% yield, 76:24 dr, 93% ee for the major diastereoisomer).

2.5 Procedure for the transformations of 3a

Pd/C, H,
MeOH, r.t.

3a 4a
93% ee 80% yield, 93% ee
To a solution of 3a (50 mg, 0.11 mmol) in CH;0H (2.0 mL) was added 5% Pd/C (10 mg, 20%
w/w). The resulting mixture was degassed and stirred under hydrogen gas balloon pressure at
25 °C. After the completion of hydrogenation (monitored by TLC), the mixture was filtered,
concentrated under reduced pressure, and the crude was purified by column chromatography on
silica gel to afford the desired product 4a (80% yield, 93% ee).

6N HCI
THF, 0 °C

3a 5a
93% ee 90% vyield, 93% ee
To a solution of 3a (60 mg, 0.13 mmol) in THF (2.0 mL) was added 6 N HCI (1 mL), the reaction
mixture was stirred at 0 °C until 3a was completely consumed. Then, water (20 mL) was added to
the reaction system and extracted with CH,Cl, (3 x 10 mL). The organics were combined and
dried over Na,SOs and concentrated under vacuum and purified by silica-gel column
chromatography to give 5a (90% yield, 93% ee).
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K, CO3
MeOH, 35°C

3a 6a
93% ee 99% yield, 91% ee
To a solution of 3a (202 mg, 0.45 mmol) in MeOH (5.0 mL) was added K,CO; (25 mg, 0.18
mmol, 40 mol%) at 35 °C and the reaction mixture was stirred overnight before concentrated in
vacuo and purified by silica-gel column chromatography to give 6a (99% yield, 91% ee).

LiAIH,
THF, 0 - r.t.

6a 7a
91% ee 85% yield, 91% ee

A flame-dried 25 mL Schlenk tube with a stirring bar was charged with LiAlH, (17 mg, 0.45
mmol, 3.0 equiv.) and THF (1.5 mL) under argon atmosphere, then the mixture was cooled to 0 °C,
and 6a (72 mg, 0.15 mmol, 1.0 equiv.) was added in portions, then the reaction was warmed to
room temperature. After the reaction was completed, sodium hydroxide solution (15%, 2 mL) was
added to quench the reaction. Then, water (20 mL) was added to the reaction system and extracted
with CH,Cl, (3 x 20 mL). The combined organic extracts were dried over Na,SO,4 and the solvent
was removed under reduced pressure. The crude product was purified by column chromatography

on silica gel to afford the product 7a (85% yield, 91% ee).
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3. Crystal data and structure refinement for 3v

The crystals of 3v were obtained by slow evaporation of the solution (in Et,O) in the refrigerator.

J

Empirical formula
Formula weight
Temperature/K
Crystal system
Space group
a/A
b/A
c/A
o/°
pr°
y/°
Volume/A®
VA
Peatcg/em’
w/mm’”!
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 [/>=20 (I)]
Final R indexes [all data]
Largest diff. peak/hole / ¢ A™
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C27H21C1F3N02
483.12
120
orthorhombic
P2,2,2,
27.5771(16)
6.7609(4)
15.3198(9)
90
90
90
2613.9(3)
4
1.230
0.190
1000.0
0.2x0.15%x0.1
MoKa (A =10.71073)
5.812 to 50
-32<h<32,-8<k<8§,-18<1<18
23905
4443 [Riy = 0.0802, Rgigma = 0.0695]
4443/1/309
1.024
R, =0.0571, wR,=0.1358
R, =10.0838, wR,=0.1470
0.23/-0.27



4. Experimental characterization data for new products

(E)-1,1,1-Trifluoro-4-(m-tolyl)but-3-en-2-yl acetate (1b)
Purified using a Biotage flash chromatography system (PE/EtOAc,
10:1). Yield: 4.4 g (85%); pale yellow oil. '"H NMR (500 MHz, CDCls)
CF3 6=7.25-7.17 (m, 3H), 7.13 — 7.09 (m, 1H), 6.82 (d, /= 15.9 Hz, 1H),
6.10 (dd, J=15.9, 7.8 Hz, 1H), 5.86 — 5.77 (m, 1H), 2.33 (s, 3H), 2.15
(s, 3H). °C NMR (101 MHz, CDCl5) 6 = 168.8, 138.9, 138.4, 135.0, 129.9, 128.7, 127.7, 124.2,
123.3 (q, J=280.4 Hz), 117.1, 71.2 (q, J = 33.5 Hz), 21.3, 20.6. ’F NMR (376 MHz, CDCl;) & =
-76.50 (d, J = 6.7 Hz). HRMS (EI) m/z: calcd for C;3H;3F30, [M"*] 258.0868, found: 258.0866.

OAc

%

(E)-1,1,1-Trifluoro-4-(4-isopropylphenyl)but-3-en-2-yl acetate (1d)
Purified using a Biotage flash chromatography system (PE/EtOAc,
10:1). Yield: 4.7 g (83%); pale yellow oil. 'H NMR (500 MHz,
CF; CDCl;) 6 = 7.34 (m, 2H), 7.20 (m, 2H), 6.84 (d, J = 15.9 Hz, 1H),
6.07 (dd, J=15.9, 7.9 Hz, 1H), 5.86 — 5.77 (m, 1H), 2.94 — 2.85 (m,
1H), 2.15 (s, 3H), 1.24 (d, J = 7.0 Hz, 6H). °C NMR (126 MHz,
CDCly) 0 = 168.8, 150.2, 138.8, 132.7, 127.1, 126.8, 123.3 (q, J = 280.3 Hz), 116.3, 71.2 (q, J =
33.5 Hz), 34.0, 23.8, 20.6. ’F NMR (470 MHz, CDCL3) & = -76.54 (d, J = 6.9 Hz). HRMS (EI) m/z:
calcd for CsH;7F30,[M™] 286.1181, found: 286.1182.

OAc

9

(E)-1,1,1-Trifluoro-4-(3-(trifluoromethyl)phenyl)but-3-en-2-yl acetate (1h)
Purified using a Biotage flash chromatography system (PE/EtOAc,
10:1). Yield: 5.0 g (80%); yellow oil. 'H NMR (400 MHz, CDCl;) 6
CF3; =17.66 (s, 1H), 7.62 — 7.54 (m, 2H), 7.52 — 7.44 (m, 1H), 6.89 (d, J
= 15.9 Hz, 1H), 6.19 (dd, J = 15.9, 7.5 Hz, 1H), 5.89 — 5.78 (m,
1H), 2.20 (s, 3H). °C NMR (126 MHz, CDCl;) & = 168.8, 137.0,
135.8, 131.3 (q, J = 32.4 Hz), 130.1, 129.2, 125.5 (q, J = 3.8 Hz), 123.9 (q, J = 272.3 Hz), 123.6
(q, J = 3.9 Hz), 123.0 (q, J = 280.5 Hz), 119.4, 70.7 (g, J = 33.6 Hz), 20.5. ’F NMR (470 MHz,
CDCl;) & = -62.97 (s, 3F), -76.49 (d, J = 6.8 Hz, 3F). HRMS (EI) m/z: calcd for C;3H;oF40,[M "]
312.0585, found: 312.0586.

OAc
FsC

d

(E)-1,1,1-Trifluoro-4-(naphthalen-2-yl)but-3-en-2-yl acetate (1i)
OAc Purified using a Biotage flash chromatography system (PE/EtOAc,
OO A CFs 10:1). Yield: 5.0 g (85%); white solid; mp 111-112 °C. 'H NMR
(400 MHz, CDCl;) 6 = 7.88 — 7.81 (m, 4H), 7.65 — 7.59 (m, 1H),
7.55 - 7.48 (m, 2H), 7.05 (d, J = 15.9 Hz, 1H), 6.26 (dd, J = 15.9,
7.8 Hz, 1H), 5.97 — 5.86 (m, 1H), 2.23 (s, 3H). °C NMR (126 MHz, CDCl;) & = 168.9, 138.9,
133.7, 133.4, 132.5, 128.5, 128.3, 127.9, 127.8, 126.7, 126.6, 123.3 (q, J = 280.5 Hz), 123.3,

117.6, 71.2 (g, J = 33.5 Hz), 20.7. "’F NMR (470 MHz, CDCl3) & = -76.34 (d, J = 6.7 Hz). HRMS
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(EI) m/z: caled for C¢H 3F30, [M ] 294.0868, found: 294.0864.

(E)-4-([1,1'-Biphenyl]-4-yl)-1,1,1-trifluorobut-3-en-2-yl acetate (1j)
Purified using a Biotage flash chromatography system (PE/EtOAc,
OAC  10:1). Yield: 5.6 g (87%); white solid; mp 157-158 °C. 'H NMR
X CF; (400 MHz, CDCls) & = 7.65 — 7.59 (m, 4H), 7.55 — 7.43 (m, 4H),
7.43 —7.35 (m, 1H), 6.93 (d, J=15.9 Hz, 1H), 6.18 (dd, J=15.9, 7.8
Hz, 1H), 5.93 — 5.82 (m, 1H), 2.22 (s, 3H). °C NMR (126 MHz,
CDCl;) 6 = 168.9, 141.9, 140.4, 138.4, 134.0, 128.9, 127.7, 127.5, 127.4, 127.0, 123.3 (q, J =
280.5 Hz), 117.3, 71.1 (q, J = 33.5 Hz), 20.7. "’F NMR (470 MHz, CDCl3) & = -76.39 (d, J = 6.8
Hz). HRMS (EI) m/z: caled for C gH,sF;0,[M "] 320.1024, found: 320.1021.

Ph

(8)-4-Benzyl-2-phenyl-4-((S,E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-yl)oxazol-5(4 H)-one (3a)
Purified using a Biotage flash chromatography system (PE/EtOAc,

20:1). Yield: 70.1 mg (78%); white solid; mp 137-138 °C; 75:25

dr; 91% ee (major diastereoisomer) ; [a]ZOD = +5.29 (¢ 0.12,

CH,Cl,). The major diastereoisomer: "H NMR (400 MHz, CDCls)
6 =775 (m, 2H), 7.58 — 7.49 (m, 1H), 7.41 (m, 2H), 7.20 — 7.03
(m, 8H), 7.05 - 6.99 (m, 2H), 6.07 — 5.92 (m, 1H), 4.02 (d, /=9.9
Hz, 1H), 3.38 (d, /= 13.3 Hz, 1H), 3.18 (d, /= 13.3 Hz, 1H), 2.25
(s, 3H). BC NMR (101 MHz, CDCl3) 6 =177.7, 160.9, 137.9, 137.7 (q, J = 6.6 Hz), 133.8, 133.1,
132.6, 130.2, 129.4, 128.7, 128.6, 128.2, 127.8, 127.3, 125.4, 122.7 (q, J = 270.2 Hz), 122.1 (q, J
=33.9 Hz), 77.9, 54.3, 42.4, 21.0. F NMR (376 MHz, CDCl3) 6 =-63.97 (d, J = 6.2 Hz). HPLC
analysis: Daicel CHIRALPAK OD-H, r-hexane/i-PrOH= 50/1, flow rate = 0.6 mL/min, A = 254
nm, retention time: tygjor = 10.55 min, tyiner = 9.23 min. HRMS (ESI) m/z: caled for Cy7Hy3F3NO,
[M + H]" 450.1675, found: 450.1672.

VWD1 A, Wavelength=254 nm (ZSHUAIBO'\24062804.D)
Norm. ]

2000

9.107

E—
10.555

1500 +

1000+

|
500 —
0 T
8
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Peak RetTime Type Width Area Height Area
id [min] [min] mAU *s [mAU ] %

 } 9.107 vV 0.1728 1.81061ed4 1618.20239 49.6208
<z 14,555 VB 0.2203 1.83828e4 1288.32617 50.3792

VWD1 A, Wavelength=254 nm (ZSHUAIBO\24OE2805.E_))
Norm. ]
2500
2000 -
8
(=]
1500 -
1000
K
500 5
gkg?
0 T T T T LA_ T T
0 2 4 6 8 10 12 mi
Peak RetTime Type Width Area Height Area
= [min] [min] mAU *s [mAU ] %

1 9.231 MM 0.1446 946.64771 109.07423 4.6502
2 10.551 vv 0.2091 1.94103e4 1445.53406 95.3498

(8)-4-Benzyl-2-phenyl-4-((S,E)-4,4,4-trifluoro-1-(m-tolyl)but-2-en-1-yl)oxazol-5(4 H)-one (3b)
Purified using a Biotage flash chromatography system
(PE/EtOAc, 20:1). Yield: 66.5 mg (74%); white solid; mp 157—

158 °C; 77:23 dr; 90% ee (major diastereoisomer); [0]*’p = +7.69

(¢ 0.13, CH,Cl,). The major diastereoisomer: 'H NMR (400 MHz,
CDCl3) & = 7.73 — 7.67 (m, 2H), 7.53 — 7.44 (m, 1H), 7.41 — 7.32
(m, 2H), 7.17 = 7.01 (m, 7H), 7.01 — 6.93 (m, 3H), 6.02 — 5.89 (m,
1H), 3.95 (d, J= 9.9 Hz, 1H), 3.34 (d, J = 13.3 Hz, 1H), 3.13 (d, J = 13.3 Hz, 1H), 2.13 (s, 3H).
C NMR (101 MHz, CDCls) & = 177.7, 160.9, 138.2, 137.6 (g, J = 6.5 Hz), 135.9, 133.9, 132.6,
130.2, 129.7, 128.9, 128.6, 128.5, 128.2, 127.8, 127.3, 125.9, 125.4, 122.6 (q, J = 269.8 Hz),
122.2 (q, J = 33.9 Hz), 77.8, 54.8, 42.2, 21.2. "F NMR (376 MHz, CDCl;) & = -63.96 (d, J = 5.9
Hz). HPLC analysis: Daicel CHIRALPAK IE, n-hexane/i-PrOH= 500/1, flow rate = 0.8 mL/min,
A = 254 nm, retention time: tugjor = 16.79 min, tyiner = 14.76 min. HRMS (ESI) m/z: caled for
C»7H,3F3NO, [M + H]" 450.1675, found: 450.1674.
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VWD1 A, Wavelength=254 nm (ZSHUAIBO\23102703.D)

MNorm.
1000
800 -
600 — -
400 - ‘T
b1 I
200 § |'.
,‘"(\K_‘ M\
0 - T = __“ - T
0 5 10 15 20 25 min
Peak RetTime Type Width Area Height Area
i [min] [min] mAU *s [mAU ] %

e P |===mmmmme | ====mmmom R |
1 14.823 PV 0.7006 5967.81299 123.49969 50.5917
2 17.255 VB 0.2179 5828.22559 374.60788 49.4083

VWD1 A, Wavelength=254 nm (ZSHUAIBO\23102704.0)
MNorm.
1000 — ©
R
©o
800 ‘r'
600 — ‘
400 — ‘
200 3 ‘3?»«' I
Sl
=
0- T . T —= |7_h'_ - — —_— T
0 5 10 15 20 25 mil
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %

e | -===]-=-—=—- | -———m—m——- |---=———-—- | -————-—- |
1 14.764 MM 0.5744 488.77435 14.18114 4.8583

2 16.793 PB 0.1834 9571.77930 799.19312 95.1417

(8)-4-Benzyl-2-phenyl-4-((S,E)-4,4,4-trifluoro-1-phenylbut-2-en-1-yl)oxazol-5(4 H)-one (3c)
Purified using a Biotage flash chromatography system
(PE/EtOAc, 20:1). Yield: 60.9 mg (70%); white solid; mp 167—

168 °C; 72:28 dr; 91% ee (major diastereoisomer); [a]*p = -3.85

(c 0.13, CH,Cl,). The major diastereoisomer: 'H NMR (400 MHz,
CDCl) 6 =7.77 - 7.70 (m, 2H), 7.57 — 7.49 (m, 1H), 7.45 — 7.37
(m, 2H), 7.26 — 7.18 (m, SH), 7.19 — 7.14 (m, 5H), 7.13 — 7.07 (m,
1H), 6.08 — 5.95 (m, 1H), 4.05 (d, J =9.9 Hz, 1H), 3.39 (d, J =
13.3 Hz, 1H), 3.19 (d, J = 13.3 Hz, 1H). °C NMR (101 MHz, CDCl;) (one aromatic carbon
missing) 6 = 177.7, 160.9, 137.5 (q, J = 6.6 Hz), 136.1, 133.8, 132.7, 130.2, 128.9, 128.6, 128.20,
128.16, 127.8, 127.4, 125.3, 122.6 (q, J = 269.8 Hz), 122.4 (q, J = 33.9 Hz), 77.8, 54.7, 42.3. “F
NMR (376 MHz, CDCls) 6 = -64.00 (d, J = 5.9 Hz). HPLC analysis: Daicel CHIRALPAK IA, n-
hexane/i-PrOH= 500/1, flow rate = 0.8 mL/min, A = 254 nm, retention time: tpjor = 19.82 min,
tminor = 20.86 min. HRMS (EST) m/z: calcd for C,sHy F3NO, [M + H]+ 436.1519, found: 436.1519.
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VWD1 A, Wavelength=254 nm (ZSHUAIBO\23102601.D)

Norm
400
300 @
200 1
100 2
0 .
0 5 10 15 20 25 min
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %
Kk A i s [ e st !
1. 19.893 VWV 0.3311 4824.42578 215.51682 49.5133
2 212309 VB 0.8597 4919.27686 78.91841 50.4867
VWD1 A, Wavelength=254 nm (ZSHUAIBO\23102602.D)
Norm. ]
400
300
200+
100
o :
0 é 1|0 1‘5 210 2IS miy
Peak RetTime Type Width Area Height Area
3 [min] [min] mAU *s [mAU ] %
i e e R | = | |t
1 19.821 MM 0.3212 6393.34082 331.76263 95.6889
2 20.855 MM 0.5255 288.03860 9.13458 4.3111

(8)-4-Benzyl-2-phenyl-4-((S,E)-4,4,4-trifluoro-1-(4-isopropylphenyl)but-2-en-1-yl)oxazol-

5(4H)-one (3d)

Purified using a Biotage flash chromatography system
(PE/EtOAc, 20:1). Yield: 74.4 mg (78%); white solid; mp 134—
135 °C; 77:23 dr; 91% ee (major diastereoisomer); [oc]zOD =-0.71
(c 0.12, CH,Cl,). The major diastereoisomer: "H NMR (400 MHz,
CDCl;) 6 =7.71 — 7.65 (m, 2H), 7.52 — 7.44 (m, 1H), 7.44 — 7.32
(m, 2H), 7.17 — 7.08 (m, 7H), 7.08 — 6.98 (m, 3H), 6.02 — 5.88 (m,
1H), 3.98 (d, /= 10.0 Hz, 1H), 3.33 (d, /= 13.3 Hz, 1H), 3.13 (d,
J=13.3 Hz, 1H), 2.83 — 2.68 (m, 1H), 1.12 (d, J = 7.0Hz, 3H),

1.11 (d, J= 7.0 Hz, 3H). >C NMR (101 MHz, CDCl;) § = 177.8,

160.9, 148.8, 137.7 (q, J = 6.4 Hz), 133.9, 133.3, 132.6, 130.2, 128.8, 128.6, 128.2, 127.8, 127.3,
126.7, 125.5, 122.7 (q, J = 269.7 Hz), 122.1 (q, J = 33.9 Hz), 77.9, 54.4, 42.3, 33.6, 23.8. PF
NMR (377 MHz, CDCl;) 6 =-63.96 (d, J = 6.1 Hz). HPLC analysis: Daicel CHIRALPAK OD-H,
n-hexane/i-PrOH= 95/5, flow rate = 0.8 mL/min, A = 254 nm, retention time: tpgjor = 5.63 min,
tminor = 4.99 min. HRMS (ESI) m/z: calcd for Cy9H,7F3NO; [M + H]+ 478.1988, found: 478.1982.
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VWD1 A, Wavelength=254 nm (ZSHUAIBO\23102808.D)

Norm.
1400 —

1200 -

1000 -
800
600
400
200

0

— 5.658

— —4 4" s—
0 I1 2I 3 Ai % é min
Peak RetTime Type Width Area Height Area
i [min] [min] mAU *s [mAU ] %

1 4.982 Vv
2 5.658 VvV

VWD1 A, Wavelength=254 nm (ZSHUAIBO'23102809.D)

Norm. ]
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[min] mAU *3 [mAU ] %
[—==———= |—==——=——== | —==——==—=- | —=—===== |
0.1055 40.91487 6.46655 4.6132

0.1351 846.00299 95.71882 95.3868

(8)-4-Benzyl-2-phenyl-4-((S,E)-4,4,4-trifluoro-1-(4-methoxyphenyl)but-2-en-1-yl)oxazol-
5(4H)-one (3e)

(101 MHz, CDCl3) 8 = 177.8,

Purified using a Biotage flash chromatography system
(PE/EtOAc, 20:1). Yield: 74.4 mg (80%); yellow solid; mp 151—

152 °C; 75:25 dr; 90% ee (major diastereoisomer); [a]zOD =

+12.50 (¢ 0.15, CH,Cl,). The major diastereoisomer: 'H NMR
(400 MHz, CDCl3) 6 = 7.75 (d, J = 7.6 Hz, 2H), 7.57 — 7.49 (m,
1H), 7.45 - 7.37 (m, 2H), 7.21 — 7.02 (m, 8H), 6.74 (d, J= 8.4 Hz,
2H), 6.06 — 5.93 (m, 1H), 4.02 (d, J = 9.8 Hz, 1H), 3.72 (s, 3H),
3.38 (d, J = 13.3 Hz, 1H), 3.18 (d, J = 13.3 Hz, 1H). °C NMR
160.9, 159.3, 137.7 (q, J = 6.4 Hz), 133.9, 132.7, 130.2, 130.0,

128.6, 128.2, 128.1, 127.8, 127.3, 125.4, 122.7 (q, J = 270.0 Hz), 122.0 (q, J = 33.9 Hz), 114.0,
78.0, 55.1, 53.9, 42.3.”F NMR (376 MHz, CDCL) & = -63.93 (d, J = 6.1 Hz). HPLC analysis:
Daicel CHIRALPAK IE, n-hexane/i-PrOH= 95/5, flow rate = 0.8 mL/min, A = 254 nm, retention
time: tpgjor = 7.09 min, tyiner = 6.25 min. HRMS (ESI) m/z: calcd for Cy;Hy3F3NO3 [M + H]+

466.1625, found: 466.1621.
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VWD1 A, Wavelength=254 nm (ZSHUAIBO'23110504.D)
Norm.
2000
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e
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e | -=—= | —=-—=—- | ————m - | -———m-———- | -——-—-—- |
1 6.257 VW 0.1330 5315.22168 605.40643 49.8786

2 7.105 Vv 0.1591 5341.09717 520.33978 50.1214

VWD1 A, Wavelength=254 nm (ZSHUAIBO\23110505.D)
Norm.
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1 6.247 MM 0.1135 343.84763 50.47368 5.0214
2 7.086 BB 0.1453 6503.78955 696.84259 94.9786

(8)-4-Benzyl-2-phenyl-4-((S,E)-4,4,4-trifluoro-1-(4-fluorophenyl)but-2-en-1-yl)oxazol-5(4 H)-
one (3f)
Purified using a Biotage flash chromatography system (PE/EtOAc,

20:1). Yield: 45.3 mg (50%); white solid; mp 148-149 °C; 78:22 dr;

90% ee (major diastereoisomer); [a]*’p = -16.67 (¢ 0.13, CH,CL).
CFs The major diastereoisomer: 'H NMR (600 MHz, CDCl3) 6 = 7.72 —
7.68 (m, 2H), 7.53 — 7.47 (m, 1H), 7.40 — 7.36 (m, 2H), 7.20 — 7.08
(m, 7H), 7.05 — 6.98 (m, 1H), 6.90 — 6.80 (m, 2H), 6.02 — 5.93 (m,
1H), 4.01 (d, /J=9.8 Hz, 1H), 3.33 (d, /= 13.4 Hz, 1H), 3.13 (d, J =
13.4 Hz, 1H). °C NMR (151 MHz, CDCLy) & = 177.6, 162.4 (d, J = 247.5 Hz), 161.0, 137.2 (q, J
= 6.5 Hz), 133.6, 132.8, 131.9 (d, J = 3.0 Hz), 130.6 (d, J = 8.2 Hz), 130.2, 128.7, 128.2, 127.8,
127.4, 125.1, 122.6 (q, J = 34.0 Hz), 122.5 (q, J = 270.1 Hz), 115.6 (d, J = 21.5 Hz), 77.8, 53.7,
42.2.F NMR (376 MHz, CDCL;) & = -64.07 (d, J = 6.4 Hz, 3F), -113.41 — -113.56 (m, 1F).
HPLC analysis: Daicel CHIRALPAK OD-H, n-hexane/i-PrOH= 500/1, flow rate = 0.8 mL/min, A
= 254 nm, retention time: tmajor = 25.72 min, tminor = 18.12 min. HRMS (ESI) m/z: calcd for
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CagHaoF4NO, [M + H]' 454.1425, found: 454.1427.

VWD1 A, Wavelength=254 nm (ZSHUAIBO\23110704.D)
Norm. ]
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2 26.858 MM 2.7976 1.00525e4 59.88881 49.9905
VWD1 A, Wavelength=254 nm (ZSHUA\BO\ENWEN.E))
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1 18.117 MM 0.4869 2170.42188 74.30031 5.138
2 25.723 MM 2.7740 4.00652e4 240.71820 94.8612

(8)-4-Benzyl-4-((S,E)-1-(4-chlorophenyl)-4,4,4-trifluorobut-2-en-1-yl)-2-phenyloxazol-5(4 H)-

one (3g)

Purified using a Biotage flash chromatography system (PE/EtOAc,

20:1). Yield: 63.8 mg (68%); white solid; mp 135-136 °C; 76:24 dr;

90% ee (major diastereoisomer); [a]*’p = +10.00 (¢ 0.12, CH,CL).
The major diastereoisomer: 'H NMR (600 MHz, CDCl3) 6 = 7.66 —
7.61 (m, 2H), 7.47 — 7.41 (m, 1H), 7.34 — 7.26 (m, 2H), 7.11 — 7.01
(m, 9H), 6.98 — 6.90 (m, 1H), 5.94 — 5.85 (m, 1H), 3.92 (d, /= 9.8
Hz, 1H), 3.25 (d, J = 13.4 Hz, 1H), 3.05 (d, J = 13.4 Hz, 1H). *C

NMR (151 MHz, CDCly) 6 = 177.5, 161.1, 137.0 (q, J = 6.4 Hz), 134.7, 134.2, 133.5, 132.9,
130.21, 130.19, 128.9, 128.7, 128.2, 127.8, 127.5, 125.1, 122.7 (q, J = 34.0 Hz), 122.5 (q, J =
270.0 Hz), 77.7, 53.8, 42.3. F NMR (376 MHz, CDCl3) 6 = -64.09 (d, J = 6.4 Hz). HPLC
analysis: Daicel CHIRALPAK OD-H, n-hexane/i-PrOH= 8/2, flow rate = 0.4 mL/min, A = 254

nm, retention time: tmgjor =
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Co6HaoCIF3NO, [M + H]" 470.1129, found: 470.1129.

VWD1 A, Wavelength=254 nm (ZSHUAIBO\23102806.D)
Norm.
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VWD1 A, Wavelength=254 nm (ZSHUAIBO\23102807 D)
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(8)-4-Benzyl-2-phenyl-4-((S,E)-4,4,4-trifluoro-1-(3-(trifluoromethyl)phenyl)but-2-en-1-
yl)oxazol-5(4H)-one (3h)

Purified using a Biotage flash chromatography system (PE/EtOAc,
20:1). Yield: 64.4 mg (64%); yellow solid; mp 135-136 °C; 71:29

dr; 90% ee (major diastereoisomer); [a]zOD =+5.56 (¢ 0.18, CHCI3).
The major diastereoisomer: 'H NMR (400 MHz, CDCl3) 6 = 7.71 —
7.64 (m, 2H), 7.54 —7.27 (m, 7H), 7.19 — 6.98 (m, 6H), 6.15 — 5.88
(m, 1H), 4.07 (d, J = 9.9 Hz, 1H), 3.34 (d, J = 13.3 Hz, 1H), 3.14

(d, J=13.3 Hz, 1H). >C NMR (151 MHz, CDCl3) § = 177.5, 161.3, 137.1, 136.5 (q, J = 6.6 Hz),
133.4, 132.9, 132.4, 130.9 (q, J = 32.4 Hz), 130.2, 129.3, 128.7, 128.3, 127.8, 127.5, 125.7 (q, J =
3.7 Hz), 125.1 (q,J = 3.9 Hz), 124.9, 123.6 (q, J = 272.5 Hz), 123.2 (q, J = 34.2 Hz), 122.4 (q, J =
269.9 Hz), 77.6, 54.3, 42.2.'°F NMR (377 MHz, None) 5 = -62.78 — -63.16 (m, 3F), -64.21 (d, J =
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6.4 Hz, 3F). HPLC analysis: Daicel CHIRALPAK OD-H, n-hexane/i-PrOH= 500/1, flow rate =
0.8 mL/min, A = 254 nm, retention time: tpajor = 21.39 min, tpiner = 19.38 min. HRMS (ESI) m/z:
caled for Cr7H20F6NO, [M + H]" 504.1393, found: 504.1391.

VWD1 A, Wavelength=254 nm (ZSHUNBO\BHOZGQ,EJ)
Norm.
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1 18.920 PB 0.2049 1.1512%e4 872.58466 51.2312
2 21.035 MM 0.83%0 1.09595e4 217.70723 48.76€88
VWD1 A, Waveleﬁgln=254 nm (ZSHUAIBO\23110210 fn
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1 15.380 MM 0.1952 491.20242 41.93858 5.1989
2 21.386 MM 0.8930 8957.06055 167.16779 94.8011

(8)-4-Benzyl-2-phenyl-4-((S,E)-4,4,4-trifluoro-1-(naphthalen-2-yl)but-2-en-1-yl)oxazol-

5(4H)-one (3i)
Purified using a Biotage flash chromatography system (PE/EtOAc,

10:1). Yield: 67.9 mg (70%); white solid; mp 212-213 °C; 79:21 dr;

91% ee (major diastereoisomer); [a]*’p = +61.33 (¢ 0.14, CH,Cl,). The
major diastereoisomer: 'H NMR (600 MHz, CDCl3) 6 = 7.72 — 7.65 (m,
5H), 7.63 (d, J = 8.6 Hz, 1H), 7.50 — 7.43 (m, 1H), 7.41 — 7.36 (m, 2H),
7.35-7.30 (m, 3H), 7.20 — 7.07 (m, 6H), 6.04 — 5.96 (m, 1H), 4.18 (d, J
=9.8 Hz, 1H), 3.39 (d, J= 13.4 Hz, 1H), 3.19 (d, J = 13.4 Hz, 1H). °C NMR (151 MHz, CDCl;) §
=177.7, 161.1, 137.5 (q, J = 6.5 Hz), 133.72, 133.68, 133.2, 132.9, 132.7, 130.3, 128.6, 128.5,
128.3, 128.2, 128.0, 127.8, 127.6, 127.4, 126.4, 126.3, 126.1, 125.3, 122.7 (q, J = 270.0 Hz),
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122.6 (q, J = 33.8 Hz), 77.9, 54.8, 42.5."°F NMR (377 MHz, CDCl3) & = -63.96 (d, J = 5.2 Hz).
HPLC analysis: Daicel CHIRALPAK OD-H, n-hexane/i-PrOH= 95/5, flow rate = 0.8 mL/min, A =
254 nm, retention time: tpgjor = 7.00 min, tpinee = 6.57 min. HRMS (ESI) m/z: calcd for
C30H,3F3NO, [M + H]' 486.1675, found: 486.1677.

VWD1 A, Wavelength=254 nm (ZSHUAIBO\23102811.D)
Norm. ]
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1 €.568 VvV 0.1713 2947.26685 266.45450 49.3635
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1 €.567 MM 0.1618 495.84705 9.13398 4.6187
2 7.000 MM 0.2065 1029.39819 83.099%64 955.3813

(8)-4-((S,E)-1-([1,1'-Biphenyl]-4-yl)-4,4,4-trifluorobut-2-en-1-yl)-4-benzyl-2-phenyloxazol-

5(4H)-one (3j)
Ph Purified using a Biotage flash chromatography system (PE/EtOAc,

10:1). Yield: 72.6 mg (71%); white solid; mp 180-181 °C; 77:23 dr;

90% ee (major diastereoisomer); [0]*’p = +42.35 (¢ 0.14, CH,CL,). The
major diastereoisomer: '"H NMR (400 MHz, CDCl3) 6 = 7.74 — 7.68
(m, 2H), 7.53 — 7.32 (m, 9H), 7.32 — 7.21 (m, 3H), 7.20 — 7.03 (m, 6H),
6.15 — 5.87 (m, 1H), 4.05 (d, J = 9.9 Hz, 1H), 3.36 (d, J = 13.3 Hz,
1H), 3.17 (d, J = 13.3 Hz, 1H). °*C NMR (151 MHz, CDCl;) § = 177.8, 161.1, 140.9, 140.3, 137.5
(q, J = 6.6 Hz), 135.1, 133.8, 132.7, 130.3, 129.3, 128.8, 128.7, 128.3, 127.8, 127.5, 127.4, 127.3,
127.0, 125.3, 122.7 (q, J = 270.1 Hz), 122.4 (q, J = 33.9 Hz), 77.9, 54.4, 42.4.°F NMR (377
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MHz, CDCl3) 6 = -63.96 (d, J = 6.0 Hz). HPLC analysis: Daicel CHIRALPAK IE, n-hexane/i-
PrOH= 95/5, flow rate = 0.8 mL/min, A = 254 nm, retention time: tygjor = 7.20 min, tpiner = 5.80
min. HRMS (ESI) m/z: caled for C3,H,sF3NO, [M + H]™ 512.1832, found: 512.1827.

VWD1 A, Wavelength=254 nm (ZSHUAIBO\23110508.D)
Norm.
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1 5.814 Vv 0.1250 1.38977e4 1717.21716 49.5937
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VWD1 A, Wavelength=254 nm (ZSHUAIBO\231 10509.6)
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1 5.798 MM 0.3110 197.58337 29.67722 5.1027
2 7.199 MM 0.1758 36€74.57080 348.41367 94.8973

(8)-4-Benzyl-2-(p-tolyl)-4-((S,E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-yl)oxazol-5(4 H)-one (3Kk)
Purified using a Biotage flash chromatography system (PE/EtOAc, 20:1).

Yield: 71.3 mg (77%); white solid; mp 143-144 °C; 75:25 dr; 90% ee

(major diastereoisomer); [a]*’p = +4.17 (¢ 0.12, CH,Cl,). The major
diastereoisomer: '"H NMR (500 MHz, CDCls3) 6 = 7.60 (d, J = 7.7 Hz,
2H), 7.16 (d, J = 7.8 Hz, 2H), 7.13 — 7.01 (m, 8H), 6.97 (d, J = 7.5 Hz,
2H), 5.97 - 5.90 (m, 1H), 3.95 (d, J=9.7 Hz, 1H), 3.32 (d, /= 13.5 Hz, 1H), 3.12 (d, J = 13.5 Hz,
1H), 2.36 (s, 3H), 2.19 (s, 3H). >C NMR (126 MHz, CDCl3) § = 177.9, 160.9, 143.4, 137.9, 137.8
(q, J= 6.6 Hz), 133.9, 133.1, 130.2, 129.4, 129.3, 128.7, 128.2, 127.8, 127.3, 122.7 (q, J = 270.1
Hz), 122.6, 122.0 (q, J = 34.0 Hz), 77.8, 54.4, 42.4,21.7, 21.0. "’F NMR (376 MHz, CDCl3) & = -
63.93 (d, J = 6.3 Hz). HPLC analysis: Daicel CHIRALPAK OD-H, n-hexane/i-PrOH= 95/5, flow
rate = 0.8 mL/min, A = 254 nm, retention time: tpjor = 7.84 min, tyinor = 7.10 min. HRMS (ESI)
m/z: caled for CogH,sF3NO, [M + H]" 464.1832, found: 464.1837.
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VWD1 A, Wavelength=254 nm (ZSHUAIBO\231 12006.ﬁ)
Norm. ]
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1 7.030 vv 0.1630 7026.96875 654.95538 50.0871
2 7.764 VB 0.1870 7002.51807 575.90479 49.9129
VWD1 A, Waveleﬁgln=254 nm (ZSHUAIBO\23112005 6]
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1 7.098 MM D.1488 504.95441 56.54668 5.2194
2 7.844 VB 0.1955 9169.60059 718.35303 94.7806

(8)-4-Benzyl-2-(4-(tert-butyl)phenyl)-4-((S,E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-yl)oxazol-
5(4H)-one (31)
Purified using a Biotage flash chromatography system (PE/EtOAc, 20:1).

Yield: 75.8 mg (75%); white solid; mp 217-218 °C; 81:19 dr; 91% ee

(major diastereoisomer); [a]zOD = +5.93 (¢ 0.15, CH,Cl,). The major
diastereoisomer: '"H NMR (500 MHz, CDCl3) 6 = 7.63 (d, J = 8.0 Hz,
2H), 7.38 (d, J = 8.1 Hz, 2H), 7.16 — 6.95 (m, 10H), 5.98 — 5.88 (m, 1H),
3.95(d,J=9.8 Hz, 1H), 3.32 (d, J=13.4 Hz, 1H), 3.12 (d, /= 13.4 Hz, 1H), 2.21 (s, 3H), 1.32 (s,
9H). >C NMR (126 MHz, CDCl3) 8 = 177.9, 160.9, 156.3, 137.84, 137.83 (q, J = 6.4 Hz), 133.9,
133.2, 130.2, 129.4, 128.7, 128.2, 127.7, 127.3, 125.6, 122.7 (q, J = 269.9 Hz), 122.6, 122.0 (q, J
=33.7 Hz), 77.8, 54.4, 42.4, 35.1, 31.1, 21.0. ’F NMR (376 MHz, CDCl3) & = -63.94 (d, J = 6.2
Hz). HPLC analysis: Daicel CHIRALPAK OD-H, n-hexane/i-PrOH= 95/5, flow rate = 0.8
mL/min, A = 254 nm, retention time: tpyjor = 5.89 min, tyiner = 5.32 min. HRMS (ESI) m/z: calcd
for C3;H3 F3sNO, [M + H]™ 506.2301, found: 506.2301.

S19



VWD1 A, Wavelength=254 nm (ZSHUAIBO\23120904.D)
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2 5.890 VB 0.1563 7733.29395 761.54907 50.7458

VWD1 A, Wavelength=254 nm (ZSHUAIBO\23120911.0)
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(8)-4-Benzyl-2-(4-methoxyphenyl)-4-((S,E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-yl)oxazol-
5(4H)-one(3m)

Purified using a Biotage flash chromatography system (PE/EtOAc, 20:1).
Yield: 70.9 mg (74%); white solid; mp 97-98 °C; 76:24 dr; 90% ee

(major diastereoisomer); [a]zoD = -3.64 (¢ 0.12, CH,Cl,). The major
diastereoisomer: 'H NMR (500 MHz, CDCl3) 6 = 7.66 (d, J = 8.4 Hz,
2H), 7.16 — 7.00 (m, 8H), 6.97 (d, J = 7.7 Hz, 2H), 6.85 (d, J = 8.3 Hz,
2H), 5.97 - 5.90 (m, 1H), 3.95 (d, J=9.8 Hz, 1H), 3.80 (s, 3H), 3.31 (d, /= 13.3 Hz, 1H), 3.11 (d,
J=13.3 Hz, 1H), 2.19 (s, 3H). *C NMR (126 MHz, CDCl;) & = 177.9, 163.1, 160.5, 137.9 (q, J =
6.4 Hz), 137.8, 134.0, 133.2, 130.2, 129.7, 129.3, 128.8, 128.1, 127.3, 122.7 (q, J = 269.8 Hz),
121.9 (q, J=33.7 Hz), 117.7, 114.1, 77.8, 55.4, 54.4, 42.4, 21.0. ”F NMR (376 MHz, CDCl;) § =
-63.92 (d, J= 7.5 Hz). HPLC analysis: Daicel CHIRALPAK OD-H, n-hexane/i-PrOH= 95/5, flow
rate = 0.8 mL/min, A = 254 nm, retention time: tpyjor = 9.24 min, tyinor = 7.97 min. HRMS (ESI)
m/z: caled for CogH,sF3NO; [M + H]" 480.1781, found: 480.1779.
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(8)-4-Benzyl-2-(4-fluorophenyl)-4-((S,E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-yl)oxazol-

5(4H)-one (3n)
Purified using a Biotage flash chromatography system (PE/EtOAc, 20:1).

Yield: 72.9 mg (78%); white solid; mp 161-162 °C; 75:25 dr; 90% ee

(major diastereoisomer); [a]’’p = -1.82 (¢ 0.14, CH,CL,). The major
diastereoisomer: 'H NMR (400 MHz, CDCl3) 6 = 7.81 — 7.72 (m, 2H),
7.19 —7.13 (m, 5H), 7.13 — 7.06 (m, SH), 7.04 - 7.01 (m, 2H), 6.03 - 5.95
(m, 1H), 4.01 (d, J = 9.9 Hz, 1H), 3.37 (d, J = 13.3 Hz, 1H), 3.17 (d, J = 13.3 Hz, 1H), 2.25 (s,
3H)."*C NMR (151 MHz, CDCly) § = 177.5, 165.5 (d, J = 254.4 Hz), 159.9, 138.0, 137.6 (q, J =
6.5 Hz), 133.8, 133.0, 130.2, 130.19 (d, J = 9.1 Hz), 129.4, 128.7, 128.2, 127.4, 122.6 (q, J =
270.0 Hz), 122.2 (q, J = 33.8 Hz), 121.6 (d, J = 3.1 Hz), 116.0 (d, J = 22.3 Hz), 78.0, 54.3, 42.3,
21.0. YF NMR (376 MHz, CDCl3) & = -64.00 (d, J = 4.3 Hz, 3F), -105.29 — -105.43 (m, 1F).
HPLC analysis: Daicel CHIRALPAK OD-H, n-hexane/i-PrOH= 95/5, flow rate = 0.8 mL/min, A =
254 nm, retention time: tpgjor = 7.01 min, tpiner = 6.30 min. HRMS (ESI) m/z: calcd for
Cy7H,F4,NO, [M + H]" 468.1581, found: 468.1581.
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(8)-4-Benzyl-2-(4-chlorophenyl)-4-((S,E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-yl)oxazol-
5(4H)-one (30)
Purified using a Biotage flash chromatography system (PE/EtOAc, 20:1).

Yield: 72.5 mg (75%); white solid; mp 168-169 °C; 73:27 dr; 90% ee

“Z>cr, (major diastereoisomer); [a]zOD = -1.67 (¢ 0.15, CH,Cl,). The major
diastereoisomer: '"H NMR (600 MHz, CDCl3) 6 = 7.57 (d, J = 8.3 Hz,
2H), 7.27 (d, J = 8.2 Hz, 2H), 7.08 — 7.00 (m, 5H), 6.99 — 6.92 (m, 3H),
6.90 (d, /= 7.8 Hz, 2H), 5.92 - 5.84 (m, 1H), 3.89 (d, /= 9.9 Hz, 1H), 3.24 (d, J= 13.4 Hz, 1H),
3.05 (d, J = 13.4 Hz, 1H), 2.13 (s, 3H). °C NMR (151 MHz, CDCl3) & = 176.4, 158.9, 138.0,
137.0, 136.4 (q, J = 6.4 Hz), 132.7, 131.9, 129.1, 128.3, 128.1, 128.0, 127.6, 127.2, 126.3, 122.7,
121.6 (q, J = 269.8 Hz), 121.1 (q, J = 33.8 Hz), 77.0, 53.2, 41.3, 20.0. ’F NMR (376 MHz,
CDCl3) & = -64.00 (d, J = 6.0 Hz). HPLC analysis: Daicel CHIRALPAK OD-H, n-hexane/i-
PrOH= 95/5, flow rate = 0.8 mL/min, A = 254 nm, retention time: tygjor = 7.13 min, tyiner = 6.30
min. HRMS (ESI) m/z: calcd for Cp7H,,CIF3NO, [M + H]+ 484.1286, found: 484.1283.
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(8)-4-Benzyl-2-(naphthalen-2-yl)-4-((S,E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-yl)oxazol-
5(4H)-one (3p)

Purified using a Biotage flash chromatography system (PE/EtOAc,
10:1). Yield: 66.9 mg (67%); white solid; mp 188-189 °C; 73:27 dr;

90% ee (major diastereoisomer); [0]*’p = -8.33 (¢ 0.17, CH,Cl,). The
major diastereoisomer: 'H NMR (600 MHz, CDCl3) & = 7.69 — 7.63 (m,
4H), 7.62 — 7.57 (m, 2H), 7.45 — 7.40 (m, 1H), 7.38 — 7.28 (m, 4H), 7.26
(dd, J= 8.5, 1.7 Hz, 1H), 7.12 — 7.06 (m, 3H), 6.97 (d, /= 7.9 Hz, 2H), 6.01 - 5.94 (m, 1H), 4.01
(d, J=9.9 Hz, 1H), 3.50 (d, J = 13.5 Hz, 1H), 3.30 (d, J = 13.5 Hz, 1H), 2.18 (s, 3H). °C NMR
(151 MHz, CDCl3) 8 = 176.6, 160.0, 136.9, 136.6 (q, J = 6.5 Hz), 132.1, 131.9, 131.6, 131.4,
130.5, 128.3, 128.2, 127.7, 127.5, 127.1, 126.8, 126.7, 126.6, 126.4, 124.9, 124.7, 124.2, 121.6 (q,
J=1270.1 Hz), 121.1 (q, J = 33.9 Hz), 76.9, 53.4, 41.3, 19.9. ’F NMR (376 MHz, CDCl3) & = -
63.89 (d, J = 6.3 Hz). HPLC analysis: Daicel CHIRALPAK AD-H, n-hexane/i-PrOH= 95/5, flow
rate = 0.8 mL/min, A = 254 nm, retention time: tmgjor = 9.84 min, tyine = 12.60 min. HRMS (ESI)
m/z: caled for C3;H,sF3NO, [M + H]" 500.1832, found: 500.1830.
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(8)-4-(4-Methylbenzyl)-2-phenyl-4-((S,E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-yl)oxazol-

5(4H)-one (3q)

Purified using a Biotage flash chromatography system (PE/EtOAc,

20:1). Yield: 74.1 mg (80%); white solid; mp 97-98 °C; 75:25 dr;

90% ee (major diastereoisomer); [a]*’p = +2.50 (¢ 0.14, CH,CL,). The
major diastereoisomer: "H NMR (500 MHz, CDCl3) 6 =7.72 (d, J =
7.7 Hz, 2H), 7.52 — 7.45 (m, 1H), 7.40 — 7.34 (m, 2H), 7.11 — 6.87
(m, 9H), 5.98 — 5.88 (m, 1H), 3.95 (d, J = 9.7 Hz, 1H), 329 (d, J =
13.3 Hz, 1H), 3.09 (d, J = 13.3 Hz, 1H), 2.19 (s, 3H), 2.17 (s, 3H).
C NMR (126 MHz, CDCl;) (one alkyl carbon missing) & = 177.8,

160.8, 137.9, 137.7 (q, J = 6.5 Hz), 136.9, 133.1, 132.6, 130.7, 130.1, 129.3, 128.9, 128.7, 128.6,
127.8, 125.5, 122.7 (q, J = 269.5 Hz), 122.0 (q, J = 33.9 Hz), 78.0, 54.4, 41.9, 21.0. '’F NMR (376
MHz, CDCl3) 6 = -63.96 (d, J = 6.3 Hz). HPLC analysis: Daicel CHIRALPAK IE, n-hexane/i-
PrOH= 95/5, flow rate = 1.0 mL/min, A = 254 nm, retention time: tygjor = 5.67 min, tyinor = 4.41
min. HRMS (ESI) m/z: calcd for CpgH,sF3NO; [M + H]+ 464.1832, found: 464.1832.
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(8)-4-(3-Methylbenzyl)-2-phenyl-4-((S,E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-yl)oxazol-
5(4H)-one (3r)
Purified using a Biotage flash chromatography system (PE/EtOAc,

20:1). Yield: 75.0 mg (81%); white solid; mp 137-138 °C; 75:25 dr;

92% ee (major diastereoisomer); [a]*’p = +1.29 (¢ 0.31, CHCl;).
The major diastereoisomer: 'H NMR (600 MHz, CDCl3) 6 = 7.74 —
7.69 (m, 2H), 7.52 — 7.47 (m, 1H), 7.42 — 7.35 (m, 2H), 7.10 — 6.96
(m, 6H), 6.95 — 6.88 (m, 3H), 5.98 — 5.89 (m, 1H), 3.96 (d, / =9.8
Hz, 1H), 3.30 (d, J = 13.4 Hz, 1H), 3.08 (d, J = 13.4 Hz, 1H), 2.21 (s, 3H), 2.14 (s, 3H). °C NMR
(151 MHz, CDCly) 8 = 177.7, 160.9, 137.9, 137.8 (q, J = 6.5 Hz), 137.7, 133.7, 133.2, 132.6,
131.1, 129.4, 128.7, 128.6, 128.07, 128.05, 127.8, 127.2, 125.5, 122.7 (q, J = 269.8 Hz), 122.1 (q,
J=33.9 Hz), 77.9, 54.3, 42.4, 21.2, 21.0. ’/F NMR (376 MHz, CDCl3) & = -63.94 (d, J = 6.4 Hz).
HPLC analysis: Daicel CHIRALPAK OD-H, n-hexane/i-PrOH= 95/5, flow rate = 0.6 mL/min, A =
254 nm, retention time: tpgjor = 7.45 min, tpiner = 6.95 min. HRMS (ESI) m/z: calcd for
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CysH,sF3NO, [M + H]" 464.1832, found: 464.1827.
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(8)-4-(4-Methoxybenzyl)-2-phenyl-4-((S,E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-yl)oxazol-
5(4H)-one (3s)

Purified using a Biotage flash chromatography system (PE/EtOAc,
20:1). Yield: 73.8 mg (77%); yellow solid; mp 124-125 °C; 76:24 dr;

84% ee (major diastereoisomer); [a]*’p = -0.91 (¢ 0.33, CHCL;). The
major diastereoisomer: 'H NMR (500 MHz, CDCl3) 6 =7.66 (d, J= 8.4
Hz, 2H), 7.16 — 7.00 (m, 8H), 6.97 (d, J = 7.7 Hz, 2H), 6.85 (d, J = 8.3
Hz, 2H), 5.99 — 5.88 (m, 1H), 3.95 (d, J = 9.8 Hz, 1H), 3.80 (s, 3H),
3.31 (d, J = 13.3 Hz, 1H), 3.11 (d, J = 13.3 Hz, 1H), 2.19 (s, 3H). *C
NMR (151 MHz, CDCl3) 6 = 177.8, 160.9, 158.8, 137.9, 137.8 (q, J = 6.5 Hz), 133.2, 132.6,
131.3, 129.4, 128.72, 128.66, 127.9, 125.8, 125.5, 122.7 (q, J = 269.7 Hz), 122.0 (q, J = 33.8 Hz),
113.6, 78.1, 55.0, 54.3, 41.6, 21.0. "’F NMR (376 MHz, CDCl3) & = -63.91 (d, J = 6.2 Hz). HPLC
analysis: Daicel CHIRALPAK AD-H, n-hexane/i-PrOH= 95/5, flow rate = 0.8 mL/min, A = 254
nm, retention time: tyajor = 10.23 min, tyiner = 13.35 min. HRMS (ESI) m/z: calcd for CosH,sF3NO;
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[M + H]" 480.1781, found: 480.1780.
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(8)-4-(3-Methoxybenzyl)-2-phenyl-4-((S,E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-yl)oxazol-
5(4H)-one (3t)

Purified using a Biotage flash chromatography system (PE/EtOAc,
20:1). Yield: 67.1 mg (70%); white solid; mp 84-85 °C; 78:22 dr; 93%

ee (major diastereoisomer); [a]zOD =+43.6 (c 0.13, CH,Cl,). The major
diastereoisomer: 'H NMR (600 MHz, CDCl3) 6 = 7.73 (d, J = 7.7 Hz,
2H), 7.52 — 7.47 (m, 1H), 7.40 — 7.30 (m, 2H), 7.11 — 7.00 (m, 4H),
6.97 (d, J= 7.8 Hz, 2H), 6.72 (d, J = 7.6 Hz, 1H), 6.68 — 6.63 (m, 2H),
5.98 - 5.90 (m, 1H), 3.96 (d, J=9.9 Hz, 1H), 3.59 (s, 3H), 3.31 (d, J=13.4 Hz, 1H), 3.10 (d, J =
13.4 Hz, 1H), 2.20 (s, 3H). *C NMR (151 MHz, CDCl;) & = 177.6, 161.0, 159.2, 137.9, 137.7 (q,
J=6.4Hz), 135.3,133.1, 132.7, 129.4, 129.2, 128.7, 128.6, 127.8, 125.4, 122.7 (q, J = 270.2 Hz),
122.6, 122.1 (q, J = 33.9 Hz), 115.2, 113.7, 77.8, 55.0, 54.4, 42.4, 21.0. ’F NMR (470 MHz,
None) 6 =-64.02 (d, J = 6.8 Hz). HPLC analysis: Daicel CHIRALPAK OD-H, n-hexane/i-PrOH=
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95/5, flow rate = 0.8 mL/min, A = 254 nm, retention time: tygjor = 8.41 min, tyine = 6.99 min.
HRMS (ESI) m/z: caled for CpgHpsFsNO; [M + H]+ 480.1781, found: 480.1778.
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(8)-4-(4-Fluorobenzyl)-2-phenyl-4-((S,E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-yl)oxazol-
5(4H)-one (3u)

Purified using a Biotage flash chromatography system (PE/EtOAc,
20:1). Yield: 71.9 mg (77%); white solid; mp 130-131 °C; 72:28 dr;

92% ee (major diastereoisomer); [a]*’p = +6.67 (¢ 0.15, CH,Cl,). The
major diastereoisomer: 'H NMR (600 MHz, CDCl3) 6 = 7.67 — 7.62
(m, 2H), 7.47 — 7.41 (m, 1H), 7.34 — 7.29 (m, 2H), 7.07 — 6.87 (m, 7H),
6.78 — 6.71 (m, 2H), 5.91 - 5.84 (m, 1H), 3.87 (d, /= 9.9 Hz, 1H), 3.22
(d,J=13.6 Hz, 1H), 3.03 (d, J = 13.6 Hz, 1H), 2.13 (s, 3H). °C NMR
(151 MHz, CDCl3) & = 177.7, 162.1 (d, J = 246.1 Hz), 161.0, 138.0, 137.6 (q, J = 6.5 Hz), 133.0,
132.8,131.8 (d, J= 7.9 Hz), 129.6 (d, J = 3.3 Hz), 129.4, 128.71, 128.68, 127.8, 125.2, 122.6 (q, J
=270.1 Hz), 122.2 (q, J = 33.9 Hz), 115.1 (d, J = 21.3 Hz), 77.9, 54.3, 41.5, 21.0. "°F NMR (376
MHz, CDCl3) 6 = -63.98 (d, J = 5.9 Hz, 3F), -114.98 — -115.14 (m, 1F). HPLC analysis: Daicel
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CHIRALPAK OD-H, n-hexane/i-PrOH= 500/1, flow rate = 1.0 mL/min, A = 254 nm, retention
time: tmgjor = 12.74 min, tyiner = 13.56 min. HRMS (ESI) m/z: caled for Cy;HpF4NO, [M + H]+
468.1581, found: 468.1583.

VWD1 A, Wavelength=254 nm (ZSHUAIBO\23111205.D)
Norm. 7]
sw—<
600 —
400
200 —
o T T T T T
0 2.5 5 7.5 10 17.5 mir
Peak RetTime Type Width Area Area
B [min] [min] mAD *g [mAU ] %

1 12.647 MM 0.3998 5126.61328 213.74001 49.0036
2 13.525 MM 0.1632 5335.10352 544.77014 50.9964

VWD1 A, Wavelength=254 nm (ZSHUAIBO\23111206.0)
Norm. ]
sm A
400
300 -
‘:‘D
3 A
200 §¢P§
100 o
0 L '
0 25 5 75 10 125 15 17.5 mir
Peak RetTime Type Width Area Height Area
4 [min] [min] mAU xg [mAU ] $

————|m———— e Pt | memm—m——— | m—mm——e |
1 12.736 MM 0.3937 2575.58643 109.02177 95.7606
2 13.560 MM 0.1117 114.02214 17.01612 4.2394

(8)-4-(4-Chlorobenzyl)-2-phenyl-4-((S,E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-yl)oxazol-
5(4H)-one (3v)

Purified using a Biotage flash chromatography system (PE/EtOAc,
20:1). Yield: 72.5 mg (75%); white solid; mp 96-97 °C; 73:27 dr;

94% ee (major diastereoisomer); [0]*’p = -6.36 (¢ 0.14, CH,Cl,). The
major diastereoisomer: 'H NMR (600 MHz, CDCl3) 6 = 7.67 — 7.63
(m, 2H), 7.46 — 7.41 (m, 1H), 7.34 — 7.29 (m, 2H), 7.05 — 7.01 (m,
2H), 7.00 — 6.92 (m, 5H), 6.90 (d, J = 7.9 Hz, 2H), 5.89 - 5.84 (m,
1H), 3.87 (d, J = 9.9 Hz, 1H), 3.22 (d, J = 13.5 Hz, 1H), 3.02 (d, J =
13.5 Hz, 1H), 2.13 (s, 3H). *C NMR (151 MHz, CDCL3) & = 176.5,
160.0, 137.0, 136.4 (q, J = 6.4 Hz), 132.3, 131.80, 131.78, 131.3, 130.5, 128.3, 127.7, 127.6,
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127.4, 126.8, 124.1, 121.6 (q, J = 269.9 Hz), 121.2 (q, J = 33.9 Hz), 76.7, 53.3, 40.5, 20.0. "’F
NMR (376 MHz, CDCl;) 6 =-63.98 (d, J = 5.8 Hz). HPLC analysis: Daicel CHIRALPAK OD-H,
n-hexane/i-PrOH= 500/1, flow rate = 0.8 mL/min, A = 254 nm, retention time: tyajor = 16.90 min,
tminor = 18.79 min. HRMS (ESI) m/z: calcd for C,;H,,CIFsNO, [M + H]+ 484.1286, found:
484.1288.

VWD1 A, Wavelength=254 nm (ZSHUAIBO\23112002.D)
Norm.
350 =
3007
250
200 -
150
1003
50
0
0 5 10 15 20 mir]
Peak RetTime Type Width Area Height Area
£ [min]) [min] mAU *s [mAU ] %

1 17.166 W 0.5682 5278.58691 140.41531 50.6174
2 18.956 VB 0.3482 5149.82324 222.91374 49.3826

VWD1 A, Wavelength=254 nm (ZSHUAIBO\23112003.0)

350

T
0 5 10 15 20 miry

Peak RetTime Type Width Area Height Area
B [min) [min] mAU *s [mAU ] %

| |
1 16.902 MM 0.6700 9395.61621 233.71603 96.9560
2 18.792 MM 0.4774 294.98422 10.29726 3.0440

(8)-4-(Naphthalen-2-ylmethyl)-2-phenyl-4-((S,E)-4,4,4-trifluoro-1-(p-tolyl)but-2-en-1-
yloxazol-5(4H)-one (3w)
Purified using a Biotage flash chromatography system (PE/EtOAc,

10:1). Yield: 73.9 mg (74%); white solid; mp 186-187 °C; 79:21 dr;

94% ee (major diastereoisomer); [0]*’p = -51.82 (¢ 0.16, CH,CL,). The
major diastereoisomer: 'H NMR (600 MHz, CDCl;) & = 8.07 (s, 1H),
7.95 (dd, J = 8.6, 1.7 Hz, 1H), 7.84 (m, 2H), 7.79 (d, J = 8.1 Hz, 1H),
7.58 — 7.52 (m, 1H), 7.52 — 7.46 (m, 1H), 7.19 — 7.13 (m, 2H), 7.14 —
7.03 (m, 6H), 6.95 (d, J = 7.9 Hz, 2H), 6.02 - 5.94 (m, 1H), 4.01 (d, /=
9.9 Hz, 1H), 3.37 (d, J = 13.5 Hz, 1H), 3.17 (d, J = 13.5 Hz, 1H), 2.16 (s, 3H). *C NMR (151
MHz, CDCl3) & = 177.7, 161.0, 137.9, 137.8 (q, J = 6.6 Hz), 135.3, 133.9, 133.1, 132.5, 130.2,
129.4, 129.3, 129.1, 128.7, 128.7, 128.4, 128.2, 127.9, 127.4, 126.9, 123.4, 122.7 (q, J = 270.1
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Hz), 122.5,122.1 (q, J = 33.8 Hz), 78.1, 54.4, 42.4, 21.0. F NMR (376 MHz, CDCl;) & = -63.89
(d, J = 6.6 Hz). HPLC analysis: Daicel CHIRALPAK AD-H, n-hexane/i-PrOH= 95/5, flow rate =
0.8 mL/min, A = 254 nm, retention time: tygjor = 11.52 min, tyinor = 21.16 min. HRMS (ESI) m/z:
calcd for C51H,5F3NO, [M + H]+ 500.1832, found: 500.1831.

VWD1 A, Wavelength=254 nm (ZSHUAIBO\23121104.D)
Norm. ]
5m—
400 4
300 w
&
200 =
g
100 4 5]
. o\ . A
0 5 10 15 20 i
Peak RetTime Type Width Area Height Area
=z (min] [min] mAU s [mAU ] 3

e B |====]====nme | ===mmmmmme B | ===mmmme |
1 11.455 VB 0.3844 5014.40527 188.61124 50.2275
2 20.990 BB 0.7165 4968.98047 100.77014 49.7725

VWD1 A, Wavelength=254 nm (ZSHUAIBO23121105.0)
Norm.
sm_
400 -] §
300 -
200 -
\‘Q\
100 2 - ’
- &
0 .
0 5 10 15 20 mi
Peak RetTime Type Width Area Height Area
4 [min] [min] mAD s [mAU ] %

e |====]==m=n=- | ====mmmme- | ====mm—mee | =====mu= |
1 11.522 BB 0.3937 9047.47852 331.90924 96.7580
2 21.158 MM 0.7149 303.15149  7.06756  3.2420

(8)-4-Benzyl-2-phenyl-4-((S)-4,4,4-trifluoro-1-(p-tolyl)butyl)oxazol-5(4 H)-one (4a)
Purified using a Biotage flash chromatography system (PE/EtOAc,

10:1). Yield: 39.7 mg (80%); white solid; mp 150-151 °C; 93% ee;

[a]*p = +10.44 (¢ 0.2, CH,CL). 'H NMR (400 MHz, CDCly) § = 7.74
—7.68 (m, 2H), 7.54 — 7.45 (m, 1H), 7.42 — 7.34 (m, 2H), 7.16 — 7.04
(m, 7H), 7.00 (d, J = 8.0 Hz, 2H), 3.48 (d, J = 13.1 Hz, 1H), 3.24 (dd, J
= 12.1, 3.9 Hz, 1H), 3.13 (d, J = 13.1 Hz, 1H), 2.49 — 2.28 (m, 2H),
2.23 (s, 3H), 1.94 — 1.80 (m, 2H). °C NMR (126 MHz, CDCl3) 5 = 178.1, 160.5, 137.7, 134.1,
133.5, 132.5, 130.3, 129.3, 129.0, 128.6, 128.1, 127.7, 127.2, 127.1 (q, J = 276.5 Hz), 125.6, 78.3,
50.9, 42.0, 32.0 (q, J = 28.7 Hz), 22.1 (g, J = 3.2 Hz), 21.0. ’F NMR (376 MHz, CDCl3) & = -
66.08 (t, /= 10.8 Hz). HPLC analysis: Daicel CHIRALPAK AD-H, n-hexane/i-PrOH= 9/1, flow
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rate = 0.8 mL/min, A = 254 nm, retention time: tpgjor = 5.88 mMin, tyiner = 7.31 min. HRMS (ESI)
m/z: calcd for C,7HpsF3NO, [M + H]+ 452.1832, found: 452.1835.

VWD1 A, Wavelength=254 nm (ZSHUAIBO\24010505.D)
Norm. ]
800 -
600
2
b 0
400 &
b
- /\ /L
0 . .
T T T T
0 2 L) 6 8 miry
Peak RetTime Type Width Area Height Area

s [min] [min] mAU kg [mAU ] %
et id EL UL Ll | == | secncaa |mmmmccacn= |=rmeecccns | ==m—enc= |
1 5.896 VB 0.1789 5127.61816 424.04434 50.1108
2 7.325 BB 0.2198 5104.94678 338.15970 49.8892

VWD1 A, Wavelength=254 nm (ZSHUAIBO\24010504.0)
Norm. "]
800-] -
3
w
600 -
400
200 éﬁ?
g &
=
0 T T - T '_I a T
0 2 4 6 8 miry
Peak RetTime Type Width Area Height Area
$ [min] [min] mAU *s [mAU ] $

e I e | ===mmmmmme | ====mmmmm | ===mmmme |
1 5.881 VB 0.1847 7970.98828 633.22235 96.3643
2 7.308 MM 0.2610 300.73306 19.20419 3..6357

(28,3S,E)-2-Benzamido-2-benzyl-6,6,6-trifluoro-3-(p-tolyl)hex-4-enoic acid (5a)
Purified using a Biotage flash chromatography system (PE/EtOAc, 1:2).

Yield: 54.7 mg (90%); white solid; mp 158-159 °C; 93% ee; [a]*p = -

21.67 (¢ 0.2, CH,Cl,). '"H NMR (400 MHz, CDCI3) & = 10.92 (brs, 1H),
7.60 (d, J=17.6 Hz, 2H), 7.55 — 7.49 (m, 1H), 7.45 — 7.38 (m, 2H), 7.20 —

H Ph 7.03 (m, 11H), 5.86 — 5.73 (m, 1H), 4.73 (d, J=9.9 Hz, 1H), 4.14 (d, J =
13.6 Hz, 1H), 3.15 (d, J = 13.6 Hz, 1H), 2.30 (s, 4H). *C NMR (126 MHz, CDCI3) (one aromatic
carbon missing) & = 174.5, 169.1, 138.5 (q, J = 6.7 Hz), 137.7, 135.7, 134.8, 134.0, 132.1, 129.9,
129.3, 128.9, 128.3, 127.1, 126.9, 122.8 (q, J = 269.7 Hz), 121.5 (q, J= 33.5 Hz), 69.4, 53.9, 38.0,
21.1. ¥F NMR (470 MHz, CDCl;) & = -63.87 (d, J = 6.1 Hz). HPLC analysis: Daicel
CHIRALPAK AD-H, n-hexane/i-PrOH= 9/1, flow rate = 0.8 mL/min, A = 254 nm, retention time:
tmajor = 9.40 min, tyinor = 22.62 min. HRMS (ESI) m/z: calcd for Co7HysF3NO; [M + H]+ 468.1781,
found: 468.1783.
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VWD1 A, Wavelength=254 nm (ZSHUAIBO\24062806. IE)]
Norm. ]

80

9.594

60 -
40

far]
(=1
@0
o
~
N /\
A PN L

0

-20 T T T T

0 5 10 15 20 2|5 min|
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %

e e \Senm e e i e |
1  9.594 BV  0.2611 921.82806 53.02539 49.9697

2 22.603 BV 0.6997 922.94543 20.51193 50.0303

VWD1 A, Wavelength=254 nm (ZSHUAIBO\24062807.D)
Norm. 1
1200+ -
o
=
1000 ] @
800
600
400
© 'l?bb
200 z
> &
&
D T ‘—_Al T T T * T
0 5 10 15 20 25 mi
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %

e L | -—== ] ————=—- | -m—mmmm - | ——=—m—m— - R !
1 9.401 vV 0.2525 1.65304e4 992.67407 96.4246
2 22.616 MM 0.7378 612.94434 13.84529 3.5754

Methyl (25,3S,E)-2-benzamido-2-benzyl-6,6,6-trifluoro-3-(p-tolyl)hex-4-enoate (6a)

Purified using a Biotage flash chromatography system (PE/EtOAc,
10:1). Yield: 214.0 mg (99%); white solid; mp 84-85 °C; 91% ee; [0]*p

p. = -9.17 (¢ 0.19, CH,CL). 'H NMR (500 MHz, CDCLy) § = 7.64 (d, J =

3 7.6 Hz, 2H), 7.51 — 7.44 (m, 1H), 7.42 — 7.36 (m, 2H), 7.16 — 7.08 (m,
8H), 7.07 — 7.02 (m, 2H), 7.00 (s, 1H), 5.82 — 5.72 (m, 1H), 4.67 (d, J =
9.9 Hz, 1H), 4.22 (d, J = 13.6 Hz, 1H), 3.76 (s, 3H), 3.10 (d, J = 13.6 Hz, 1H), 2.32 (s, 3H). °C

NMR (126 MHz, CDCl;) ¢ = 172.2, 167.8, 138.8 (q, J = 6.5 Hz), 137.7, 136.0, 135.4, 134.3,
131.7, 129.8, 129.3, 129.1, 128.7, 128.3, 127.0, 126.8, 122.8 (q, J = 269.7 Hz), 121.1 (q, J = 33.6
Hz), 69.4, 54.5,52.7, 37.9, 21.1. "’F NMR (470 MHz, CDCls) & = -63.90 (d, J = 6.5 Hz). HPLC
analysis: Daicel CHIRALPAK AD-H, n-hexane/i-PrOH= 8/2, flow rate = 0.8 mL/min, A = 254
nm, retention time: tygjor = 7.56 min, tyiner = 11.48 min. HRMS (ESI) m/z: calcd for C,3H,7F3NO;3
[M + H]" 482.1938, found: 482.1930.
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VWD1 A, Wavelength=254 nm (ZSHUAIBO\23122501.D)

Norm.
700 <
600
500 <
400
8

300 - u': 9

-
200} =
o K A

0 T T T = T = L T T T
0 2 4 6 8 10 12 14 16 min|
Peak RetTime Type Width Area Height Area
¥ [min] [min] mAU *s [mAU ] $

e | ==== | === | ==mmmmmm e | ==mmmmmm e | ==mmmmm - |
1 7.595 VW 0.2386 3932.52393 240.74437 50.4627
2 11.435 PB 0.3729 3860.40820 151.52843 49.5373

VWD1 A, Wavelength=254 nm (ZSHUAIBO\23122502.D)
Nom.
«
2500 b
~
2000
1500
1000 4
500 - 4
-
0 T T T T T = T T T
0 2 4 6 8 10 12 14 16 minf
Peak RetTime Type Width Area Height Area
$ [min] [min] mAU s [mAU ] $

o e | ====mmmeme | ====mmmmm o |
1 7.563 VW 0.2834 4.26707e4 2255.20825 95.5570
2 11.476 BB 0.3711 1983.99829 77.96616 4.4430

N-((28,3S,E)-2-benzyl-6,6,6-trifluoro-1-hydroxy-3-(p-tolyl)hex-4-en-2-yl)benzamide (7a)
Purified using a Biotage flash chromatography system (PE/EtOAc, 5:1).

Yield: 57.8 mg (85%); white solid; mp 109-110 °C; 91% ee; [0]*’p = -

60.53 (¢ 0.22, CH,Cl,). 'H NMR (400 MHz, CDCl;) & = 7.59 — 7.52 (m,
2H), 7.50 — 7.43 (m, 1H), 7.40 — 7.34 (m, 2H), 7.29 — 7.24 (m, 2H), 7.23

H  Ph —7.15 (m, 5H), 7.13 — 7.00 (m, 3H), 6.31 (s, 1H), 5.86 — 5.73 (m, 1H),
4.64 (d,J=9.4 Hz, 1H), 3.85 (d, J=11.6 Hz, 1H), 3.70 (d, J=11.6 Hz, 1H), 3.58 (d, /= 13.8 Hz,
2H), 2.68 (d, J = 13.8 Hz, 1H), 2.36 (s, 3H). BC NMR (126 MHz, CDCl3) 6 = 168.9, 139.2 (q, J =
6.6 Hz), 137.5, 136.0, 135.2, 134.6, 131.6, 130.2, 129.8, 129.5, 128.7, 128.6, 127.1, 126.7, 123.0
(q, J=269.6 Hz), 121.0 (q, J = 33.3 Hz), 65.5, 63.3, 52.1, 39.4, 21.1. F NMR (377 MHz, CDCl;)
8 =-63.86 (d, J = 7.0 Hz). HPLC analysis: Daicel CHIRALPAK AD-H, n-hexane/i-PrOH= 7/3,
flow rate = 0.8 mL/min, A = 254 nm, retention time: tmajor = 12.05 min, tyiner = 14.37 min. HRMS
(ESI) m/z: calcd for Cy;H,sF3NO, [M - H] 452.1843, found: 452.1849.
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VWD1 A, Wavelength=254 nm (ZSHUAIBO\24062808 D)
Norm. 3
1754 3 o
150 o 3
1254
100
75
50
254
0 AV s
T T T T T T T T T
0 2 a 6 8 10 12 14 16 18 min
Peak RetTime Type Width Area Height Area
# [min] [min] mAU *s [mAU ] %

o s R B | ===mmmmmee | ===mmmm e | === 1
1 12.133 VB 0.3936 3603.96289 139.97615 50.7656

2 14.302 BB 0.3958 3495.25952 134.73459 49.2344

VWD1 A, Wavelength=254 nm (ZSHUAIBO\24062809.D)

12.048

T T T T T
0 2 4 6

T
10 12 14 16 18 min

o

Peak RetTime Type Width Area Height Area
# [min] [min] mAU *g [mAU ] %
e N  pimimn| iy | =====———— | =======—== — |
1 12.048 BB 0.3869 4492.23828 174.96991 95.4105
2 14.367 MM 0.4946 216.08801 7.28102 4.5895
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F NMR (470 MHz, CDCl;) (1h)
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C NMR (126 MHz, CDCl5) (1i)
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'H NMR (400 MHz, CDCl5) (1j)
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'H NMR (400 MHz, CDCl;) (3b)
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C NMR (101 MHz, CDCl3) (3¢)
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'H NMR (400 MHz, CDCl;) (3d)

1000000

8000000
5000000
4000000
3000000
2000000

1000000

ko

TN — O
TR
o — —

9l'¢
1z
e
SL'E
LE'E
se'e
16'€
66'¢
Z6'S
v6'S
96'G
86's
oL
WA |
€0,
vo'L
0L
50'L ﬁ
L0'L
102
60" L1
60°L]
oL
L2
rANE
€ Fi
€L
ve'L
Vel
98,
1€
gL
or'L
s
8’/
434
052
191
191
89'L
69'L
69'L
69'L

——

=Gl'9

~00'}
~20°)
g0}
~£0'}

=20’}
BLE
LLL

—= 72T

L

oL'e

Fo

Fea

P

6
£1 (op)

T
7

o

o

C NMR (101 MHz, CDCl5) (3d)

Faoumy
360000
340000

320000

240000

+220000

200000

180000

160000

140000

120000

100000
+B0000
60000
40000
20000

GLET—
29'ee—

Ay
c6'LL
gglcl
09'Lel
v6'LEl
Lzeel
Lgecl
eo'vel
Ly'sel
L1992l
¢elel
9/'lgl
gl'acl
098zl
6.8¢l
ezoclt
8gzel
Leeel
68°€El -
c9'LEl
69°LEL
9L'8rl—

—

58091 —

L8 LLL—

1 (ppn)

S49



F NMR (377 MHz, CDCl) (3d)
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C NMR (101 MHz, CDCl5) (3e)
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'H NMR (600 MHz, CDCl5) (3f)
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F NMR (376 MHz, CDCls) (3f)
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'H NMR (400 MHz, CDCl;) (3h)
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C NMR (151 MHz, CDCl) (3i)

{-100000¢

700000

(600000

400000

- 300000

200000

100000

o

oF'er

SL'¥S

S6°LL
L6'6LL
9,121
cTicl
yrzzlL
L9°2¢C1
68'2ZL
§9eCl
9Z'S¢ZL
ye'scl
Lozl
0g'9el
9€'9ZL
v lel
95'LTL
[4: x4
20’8zl
sz'azl
£e'acl
6%'9Z1
y9'8cl
LZ0EL
LLZEL
982l
€TEEL

89'€ElL
cL'EEL
rLEL
9¥' LEL
LGLEL
§S'LEL
oL'9l—

v

69°LLL—

W W 1@ 10 180 150 140

T
pali]

£1 (ppm)

F NMR (377 MHz, CDCl;) (3i)

L6'E9
§6'€9-

by

110 1% 4% 140 150 160 -1T0 180 160 200 210

T

£1 (pn)

S57



5500

5000
4500
4000
3500
F3000
2500
L2000
L1500
L1000
500

O

'H NMR (400 MHz, CDCl5) (3j)

Sl'E
8l'¢
SE'€
8E°€
vy
107
96'SG
16'S
66'G
009
009
109
€09

493
€'l
vl
SlL
T4y
Se'L
Ll
leL
8¢'L
0g'L
veL
9¢'L
8¢€'L
684
LWL
S¥'L
v’
FA)
8¥'L
0L'L
0L'L

ﬁ.ﬁ

||um A
Joo.m

Ll

=260
980
~68'0

=260
Ze’s

88’

1400000
1300000

£1 (ppa)

C NMR (151 MHz, CDCl3) (3j)

ov'er
9E'vS
06°LL
66°6L1
LLLEL
olLect
gecel
§5'ecl
8l'¢el
9g'€CL
LE'GCL
SE€'SCh
co'Lel
e lel
v Lt
0542l
v8'Lcl
§e'ecl
0l'8ch
8.'8¢CL
€6l
9¢'0€l
sleel
9l'eel
0l°5€L
6€°LEL
£viel
FA A
[Apasls
9g'0vl
£6'0vl
SO'lgl—

LUV =

F1200000

1100000

1000000
200000
100000

£1 (ppm)
SS8




4000

3000

2800

1000

0

L6°€9-
G6'€9-

F NMR (377 MHz, CDCl) (3j)

>

0 20 30 40 150 180 170 180 190 200 210

10
11 (ppm)

'H NMR (500 MHz, CDCl;) (3k)

2500

F2000
F1500

1000
500
Lo

16LT
mmm.mﬂ
E0L'E

0ELe

v0e'e

2
5v6°€
v96°€
€06'
916'G
826'G
186G
LV6'G]
o@m.mﬁ I
2L6'G
656'9
16'9
710'L]
€€0'L
8E0'L
S10°L
€90°2
BL0°L
€60°2
€L
k19
5514
bVL
165'L
909'L

I

60°€
o0¢
=160
200'L
=00'}

Fea

Fes

S59



C NMR (126 MHz, CDCl5) (3k)
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'H NMR (500 MHz, CDCl;) (31)

F13000
-12000

+11000

10000
9000
-8000
00
L6000
5000
000
00
00
00

~=1000

e~

12z
s
gLe
Lee
pe'e
v6'e
96'¢
06'S
L6'G
Z6'G
£6'G
v6'S
96|
16'G
860
669
102
€02
£0°L
v0'L
101
802
oL
bl
A
€V
512
8EL
6E L
z91
v9L

00
Lo
00°

L

J

Fo

£1 {ppm)

3C NMR (126 MHz, CDCl5) (31)

U
15000

14000

~13000

~12000

~11000

-10000

9000

5000

7000

6000

4000

vo'lz—
80'LE
:.m»
E,Nq/
P,
0841
or'BLL
8Lzl
oLk
sg'lzl
ZL'zzl
8ezel
95zzh
9.€2)
vo'szl
06'52}
8z L)
59'/2)
0782}
zrezh
656241
£Z'08)

9l'eel
Nm.mmww
9/L'LE)
L8 LEL
v8LEL
98'LEL
L6 L€
G2'951
£6'091

cB'LLL—

20 19 18 170 160 150 140 130

T
210

£1 (ppm)

Se1



6000000
5500000
500000
- 4500000
4000000
3500000
300000
- 2500000
- 2000000
1500000
1000000
500000
0
—500000
L3000
8RO
L8000
L7500
L7000
L6500
G000
L5500
5000
L4500
L4000
3500
3000
L2500
L2000
L1500
~1000
L5t0
Lo
L-500

F NMR (376 MHz, CDCls) (31)

190 -200 -210 -220
- .
_q

150

Fo

B

f

160

Fea

05 . -

2 F.m/ - 16T
mm,mw _ ) /860l
€e — - =160

= —

08'€~ Amm.m
v6'¢€ 00'L
96'¢
06'S e
L6'S
26'S — =16'0fe
€6°G )
v6'S J66)
8 96'C f — - — .«._WFO.N-?
16'S R ./h I ”m
R $8°9 0l
98'9
K 969
86'9
LO'L
0L
€0°L
y0L
PO L
L0'L
80,
60°L
oL'L
(1A
FANA =
G9°L
L9L =5

T
-150

-140

40 120 -130

~100
£1 (ppm)

Fav

S6'€9-
mm.mw-v

-
'H NMR (500 MHz, CDCl;) (3m)

S62

1 (ppn)



C NMR (126 MHz, CDCl;) (3m)
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'H NMR (400 MHz, CDCl5) (3n)
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F NMR (376 MHz, CDCl;) (3n)
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C NMR (151 MHz, CDCl3) (30)
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F NMR (376 MHz, CDCl5) (3p)
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C NMR (126 MHz, CDCl3) (3q)
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'H NMR (600 MHz, CDCl5) (3r)
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F NMR (376 MHz, CDCl;) (3r)
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C NMR (151 MHz, CDCl3) (3s)
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'H NMR (600 MHz, CDCl5) (3t)
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F NMR (470 MHz, CDCls) (3t)
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C NMR (151 MHz, CDCl5) (3u)
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'H NMR (600 MHz, CDCl;) (3v)
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C NMR (151 MHz, CDCls) (3w)
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'H NMR (400 MHz, CDCl;) (4a)
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F NMR (376 MHz, CDCl) (4a)
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C NMR (126 MHz, CDCl3) (5a)

L5500
L5000
L4500
4000
L3800

3000

2500

1500
1000
500

o

80'Le—
00°8E—

S8'E5—
1€'69
B.m:/

60'1Z1

9’1zl
€9'1Z1
FANTA)
68'1Z1
98'€7)1
1092}
269211
102211
pE8ZL ]
88'8Z1
87621
06621
80'ZEL—
I6°EEL
08'velL
99'GEL-
89'LEL
ZS8EL]
1G'8EL

SL691L—
vSvil—

HOOC

“ZCF,

Ph

ZT

Bz-

T
200

T
210

f1 (ppm)
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'H NMR (500 MHz, CDCl;) (6a)
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C NMR (126 MHz, CDCl3) (6a)
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F NMR (470 MHz, CDCls) (6a)
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C NMR (126 MHz, CDCl3) (7a)
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