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General information: '"H NMR and ">C NMR spectra were recorded on a Bruker AM300 and
AM400 spectrometer. F NMR was recorded on a Bruker AM300 spectrometer (CFCls as outside
standard and low field is positive). Chemical shifts (8) are reported in ppm, and coupling constants
(J) are in Hertz (Hz). The following abbreviations were used to explain the multiplicities: s = singlet,
d = doublet, t = triplet, q = quartet, m = multiplet, br = broad. NMR yield was determined by '°F

NMR using trifluorobenzene as an internal standard before working up the reaction.

Materials: Me,Zn (1.2 M in toluene) was purchased from Acros, all alkynes were from Aldrich,
and methyl trifluoropyruvate was from Intechem, China. All reagents were weighed and handled in
air, and refilled with an inert atmosphere of N, at room temperature. Toluene and hexane were
distilled from sodium and benzophenone immediately before use. CH,Cl, and CHCl; were distilled

from CaH,. The BINOL type ligands 4a,' 4c-g,' 4h-j* were prepared according to literatures.
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Table S1. Screens for Addition of Phenylacetylene 2a to a-Ketoimine Ester 1 with Different
Transition Metal Catalysts. ?

OMe
X
X w

N conditions
/||\ + H——==—Ph >  F3CY \"CO,Me
MeO,C~ “CF, 2a \
1 3a py
Entry Catalyst Ligand Yield® XN
o » o)
1 CuPFs.CH;CN L1 0 C NT
N N
2 CuPF¢.CH;CN L2 0 ~°\ L1
3 CuOTf.0.5C¢Hg L1 0 N
4 CuOTf.0.5CHg L2 0 OV/ENJ\(O
/ |
5 Sc(OTH); L2 0 N NQ
Ph L2 Ph
6 Zn(0OTH), ---- 0

®Reaction conditions: 1 (0.3 mmol), 2a (0.6 mmol), catalyst (10 mol%), L (10 mol%) PMP-NH, (0.1 equiv) in
CH,Cl, at room temperature. ®Part of 1 was decomposed and some uncertain products were observed. N.R., no

reaction.

General Procedure for Addition of Phenylacetylene 2a to a-Ketoimine Ester 1 with
Zinc/BINOL Catalytic System (Table S2). To a solution of Phenylacetylene 2a (1.7-3.3 equiv) in
anhydrous solvent (1.2 mL) was added Me,Zn (1.2-1.5 equiv, 1.2 M in toluene) under Ar at room
temperature. After stirring for 1h, BINOL type ligand 4 (5-10 mol%) was added as a solid in one
portion. The reaction mixture was stirred for 2.5 h at room temperature. a-CF3 ketoimine ester 1
(0.3 mmol) was then added as an oil by a microliter syringe. The reaction mixture was stirred at the
same temperature until the starting material was totally consumed, as confirmed by means of TLC.
The reaction mixture was quenched with saturated NH4Cl, and diluted with EtOAc. The aqueous
layer was extracted with EtOAc. The combined organic extract was dried over anhydrous sodium
sulfate, filtered, and concentrated. The residue was purified using chromatography on silica gel

(Petroleum ether /Ethyl acetate = 100:1) to give product 3a.
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Table S2. Addition of Phenylacetylene 2a to o-Ketoimine Ester 1 with Zn/BINOL Catalytic
System?

" °

0

@[ NH OH -

N 4a Q=Ph

) ¢ oH=pp —e2nl’d FsC""\"Cco,Me OH 4h @=TMs
)\ solvent, rt. \ O

MeO,C~ “CF, 2a \ a
1 3a pp (R1L* 4

Entry  MeyZn (equiv) 2a (equiv) L* 4 (x mol%) Solvent Time (h)  Yield (%)b ee (%)°

1 1.5 2.4 4a, 10 toluene 8 78 87
2 1.5 2.7 4a, 10 toluene 8 80 88
3 1.5 3.3 4a, 10 toluene 8 77 87
4 1.3 2.1 4a, 10 toluene 8 89 88
5 1.2 2.0 4a, 10 toluene 8 90 85
6 1.2 2.0 4a, 10 CH,Cl, 8 76 87
7 1.2 2.0 4a, 10 CHCl; 12 84 62
8 1.2 2.0 4a, 10 Hexane 8 76 82
9 1.2 2.0 4h, 10 toluene 8 91 97
10 1.2 1.7 4h, 5 toluene 24 90 97.3

#Recation conditions: 1 (0.3 mmol) in solvent (1.2 mL); PIsolated yield; © Determined by chiral HPLC
analysis.
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General Procedure for Self-Disproportionation of Enantiomers (SDE) Test of Compounds 3a
and 3h. After the enantioselective addition of alkyne 2a or 2h to a-Ketoimine ester 1, the reaction
mixture was worked up as mentioned in general procedure. The crude product 3a or 3h was run on
silica gel chromatography to give 7 fractions that include all of the product. The 7 fractions were

subsequently determined ee values by chiral HPLC analysis separately as shown in Table S3 and

S4.

The SDE tests of 3a and 3h showed that 3a has slight SDE effect, but no such effect for 3h.
However, the ee values obtained before and after column chromatography are similar, suggesting

that the ee values obtained after purification are not influenced by the SDE effect of 3.

Table S3. Self-disproportionation of enantiomers (SDE) test of compound 3a.*

@OMG
NH

F,cV\"Cco,Me
3a Ph

Fraction Mass / mg Mass% % ee”
Al 12.8 8.8 99.8
B2 18.9 13.1 97.2
C3 21.0 14.5 97.6
D4 23.7 16.4 97.7
ES 20.4 14.1 97.7
F6 15.0 10.4 97.9
G7 32.9 22.7 97.9
SUM (A1-G7) 144.7 100 97.9°

®Silica gel chromatography eluent: petroleum ether/ethyl acetate = 100/1. ®Determined by chiral HPLC analysis
after column chromatography (AD-H, flow 0.7mL/min, Hexane/i-PrOH = 98:2, 214 nm, tg = 7.783 min
(major) and tg = 10.077 min (minor)). 98.3% ee was obtained before column chromatography for compound
3a. “average ee value based on calculation.
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Table S4. Self-disproportionation of enantiomers (SDE) test of compound 3h.?
@O Me
NH

F,C" \"CO,Me

3h

Fraction Mass / mg Mass% % ee”
Al 2.0 2.2 98.71

B2 6.7 7.2 98.29

C3 7.7 8.3 98.09

D4 17.1 18.4 98.04

E5 25.1 27.1 98.40

F6 16.8 18.1 98.98

G7 17.3 18.7 98.42
SUM (A1-G7) 92.7 100 98.4°

®Silica gel chromatography eluent: petroleum ether/ethyl acetate = 200/1. ®Determined by chiral HPLC analysis
after column chromatography (PC-1, flow 0.7mL/min, Hexane/i-PrOH = 98:2, 214 nm, tg = 7.485 min
(major) and tg = 8.052 min (minor)). 98.5% ee was obtained before column chromatography for compound
3h. “Average ee value based on calculation.

Preparation of a-Ketoimine Ester 1.

O OMe
©iOMe NaNs, NaNO, ©iOMe F3C)J\COZMe @[
N
NH, INHCLOCtort N,  PhsP, THF, reflux M
o 89% MeO,C”~ “CFs
1

Methyl 3,3,3-trifluoro-2-(2-methoxyphenylimino)propanoate (1).> * To a solution of
2-methoxyaniline (3.3 mL, 30 mmol) in IN HCI (30 mL) was added NaNO, (2.08 g, 30 mmol) at 0
°C. After stirring for 2 h at same temperature, the reaction mixture was warmed to room

temperature. NaN3 (2.34 g, 36 mmol) was added. The reaction mixture stirred until the starting
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material was consumed. The reaction mixture was diluted with ethyl acetate, washed with brine.
The organic layer was dried over NaySO,, filtered, and concentrated to give
1-azido-2-methoxybenzene 4.185 g (93% yield) as a brown oil, which was used for next step. To a
solution of 1-azido-2-methoxybenzene (4.18 g, 28 mmol) in THF was added dropwise of a solution
of Ph3P (7.31 g, 28 mmol) in THF (100 mL) at room temperature. The resulting mixture was then
heated to reflux and stirred for 2 h. The reaction mixture was cooled to room temperature. Methyl
trifluoropyruvate (1.87 mL, 16.7 mmol) was added. The reaction mixture was then heated to reflux
and stirred until the starting material was consumed. The reaction was then cooled to room
temperature and concentrated. The residue was extracted with petroleum ether several times. The
combined organic layers were concentrated. The residue was purified with silica gel by flash
chromatography (Petroleum ether /Ethyl Acetate = 80:1) to give 1 (3.90 g, 89% yield ) as a brown
oil. '"H NMR (300 MHz, CDCl3) & 7.17 (td, J = 8.7, 2.4, 1H), 6.99-6.94 (m, 2H), 6.92-6.87 (m, 2H),
3.71 (s, 3H), 3.67 (s, 3H); "’F NMR (282 MHz, CDCl3) & -69.6 (s, 3F). IR (thin film): vimax 2858,
1747, 1593 cm™. MS (EI): m/z (%) 261 (M"), 202 (100), 133, 77. HRMS: Calculated for
C11HoNO3F3; (M"): 261.0613; Found: 261.0612.

MeO Methyl 3,3,3-trifluoro-2-(4-methoxyphenylimino)propanoate (1’).” The
\©\N preparation of 1’ is same with 1. "H NMR (300 MHz, CDCls)  7.01 (d, J =

I
MeOZC)\CF3 6.9, 2H), 6.90 (d, J = 6.9, 2H), 3.82 (s, 3H), 3.78 (s, 3H); '’F NMR (282 MHz,

CDCls) § -69.5 (s, 3F).

General Procedure for Enantioselective Addition of Terminal Alkynes to a-Ketoimine Esters 1.
To a solution of terminal alkyne 2 (1.7 equiv) in anhydrous toluene (1.2 mL) was added Me,Zn
(300 uL, 1.2 M in toluene) under Ar at room temperature. After stirring for 1h, BINOL type ligand
4h (6.5 mg, 5 mol%) was added as a solid in one portion. The reaction mixture was stirred for 2.5 h
at room temperature. a-Fluoroalkyl ketoimine ester 1 (0.3 mmol) was then added as an oil with a
microliter syringe. The reaction mixture was stirred at the same temperature until the starting
material was totally consumed, as confirmed by means of TLC. The reaction mixture was quenched
with saturated NH4Cl, and diluted with EtOAc. The aqueous layer was extracted with EtOAc. The

combined organic extract was dried over anhydrous sodium sulfate, and the solvent was removed in
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vacuo. The residue was purified using chromatography on silica gel to give product 3.
Note: For a-CF; a-amino acids 3, two ee values were provided for each compound, which were

determined before and after silica gel column chromatography.

General Procedure for Synthesis of Racemic 3.

To a solution of terminal alkyne 2 (1.7 equiv) in anhydrous toluene (1.2 mL) was added Me,Zn
(300 uL, 1.2 M in toluene) under Ar at room temperature. After stirring for 1h, racemic BINOL 4h
(6.5 mg, 5 mol%) was added as a solid in one portion. The reaction mixture was stirred for 2.5 h at
room temperature. a.-CF; ketoimine ester 1 (0.3 mmol) was then added as an oil by a microliter
syringe. The reaction mixture was stirred at the same temperature until the starting material was
totally consumed, as confirmed by means of TLC. The reaction mixture was quenched with
saturated NH4Cl, and diluted with EtOAc. The aqueous layer was extracted with EtOAc. The
combined organic extract was dried over anhydrous sodium sulfate, and the solvent was removed in

vacuo. The residue was purified using chromatography on silica gel to give products 3.

@OMe (R)-Methyl 2-(2-methoxyphenylamino)-4-phenyl-2-(trifluoromethyl)but
NH -3-ynoate (3a). The product (98 mg, 90% yield) as a colorless oil was purified
FsC"\"COMe  with silica gel chromatography (Petroleum ether/Ethyl acetate = 100:1). 'H NMR
Ph (300 MHz, CDCls) 6 7.41-7.32 (m, 5 H), 7.20 (m, 1H), 6.86 (m, 3H), 3.96 (s, 3H),
3.89 (s, 3H); *C NMR (100 MHz, CDCl5) & 165.9, 148.6, 132.7, 131.9 (2), 129.3,

128.3 (2), 123.0 (q, J=288.1), 121.0, 120.3, 120.2, 116.0 (q, J = 2.2), 109.8, 89.6, 78.6, 63.4 (q, J =
32.1), 55.6, 54.7; "’F NMR (282 MHz, CDCls) & -74.8 (s, 3F). IR (thin film): vy 3373, 2238, 1758,
1602 cm™. LRMS (EI): m/z (%) 363 (M"), 304 (100), 77. HRMS (EI) Calcd for CioH;sF3NO;:
363.1082. Found: 363.1083. [a]*’p=-7.8 (¢ 3.2, CHCl;) for a 97.3% ee sample Enantiomeric purity
was determined by chiral HPLC analysis (AD-H, flow 0.7mL/min, Hexane/i-PrOH = 98:2, 214 nm,

tg = 7.727 min (major) and tg = 9.977 min (minor)): 98.3% ee (before silica gel column

chromatography), 97.3% ee (after silica gel column chromatography).
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(R)-Methyl 2-(4-methoxyphenylamino)-4-phenyl-2-(trifluoromethyl)but-3-ynoate (3a’). 2.0
Ve equiv of phenylacetylene was used. The product (98 mg, 90% yield) as a
\©\ colorless oil was purified with silica gel chromatography (Petroleum
j\IH ether/Ethyl acetate = 100:1). "H NMR (300 MHz, CDCls) & 7.39 — 7.23 (m,

F;CY \"CO,Me
5H), 7.06 (d, J = 9.0, 2H), 6.80 (d, J = 9.0, 2H), 3.94 (s, 3H), 3.77 (s, 3H).
Ph BC NMR (75.4 MHz, CDCl3) & = 166.4, 155.5, 136.1, 131.9(2), 129.3,
128.3(2), 122.9(2), 122.8 (q, J = 287.1), 121.0, 113.9(2), 90.3, 78.6, 65.3 (q, J = 30.9), 55.4, 54.7.
PF NMR (282 MHz, CDCl3) & -75.3 (s, 3F). IR (thin film): vina, 3354, 2241, 1755, 1574 cm’™.
LRMS (EI): m/z (%) 363 (M"), 304 (100), 234, 122. HRMS (EI) Calcd for C1oH 6F3NO3: 363.1082.
Found: 363.1081. [0]*’p = -21 (¢ 0.55, CHCI;) for a 95.7% ee sample. Enantiomeric purity was
determined by chiral HPLC analysis (AD-H, flow 0.7mL/min, Hexane:i-PrOH=95:5, 214nm, tg =

11.627 min (major) and tg = 11.727 min (minor)): 96.1% ee (before silica gel column

chromatography), 95.7% ee (after silica gel column chromatography).

(R)-Methyl  2-(2-methoxyphenylamino)-4-(4-propylphenyl)-2-(trifluoromethyl)but-3-ynoate
OMe (3b). The product (112 mg, 92% yield) as a colorless oil was purified with silica
©iNH gel chromatography (Petroleum ether/Ethyl acetate = 100:1). '"H NMR (300
FcV\"co,Me  MHz, CDCl3) 6 7.31 (d, J = 8.2, 2H), 7.20 (t, J = 3.8, 1H), 7.11 (d, J = 8.2, 2H),
\\ 6.83 —6.87 (m, 3H), 3.95 (s, 3H), 3.89 (s, 3H), 2.56 (t, J = 7.2, 2H), 1.61 (m,
2H), 0.91 (t, J = 7.3, 3H); °C NMR (75.4 MHz, CDCl5)  166.0, 148.4, 144.4,

n-CsH, 132.7, 131.8(2), 128.4(2), 123.0 (q, J = 288.2), 120.3, 120.0, 118.1, 115.9 (q, J
=2.0), 109.7, 89.9, 77.9, 63.3 (q, J = 32.2), 55.6, 54.7,37.9, 24.3, 13.6; '°’F NMR (282 MHz, CDCl)
8 -74.9 (s, 3F). IR (thin film): Vi, 3372, 2237, 1759, 1603 cm™. LRMS (EI): m/z (%) 405 (M"), 346
(100), 336. HRMS (EI) Calcd for Cy,HpF3NOs: 405.1552. Found: 405.1549. [a]**p=-1.8 (c 1.5,
CHCIl3) for a 97.5% ee sample. Enantiomeric purity was determined by chiral HPLC analysis
(AD-H, flow 0.7mL/min, Hexane/i-PrOH = 95:5, 214 nm, tg = 6.73 min (major) and tg = 9.23

min(minor)).
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(R)-Methyl 4-(4-methoxyphenyl)-2-(2-methoxyphenylamino)-2-(trifluoromethyl)but-3-ynoate
OMe (3c). The product (102 mg, 87% yield) as a white solid was purified with silica
©iNH gel chromatography (Petroleum ether/Ethyl acetate = 100:1). M.P. 68-71 °C; 'H
F,c\>co,Mme NMR (300 MHz, CDCl;) 6 7.33 (d, J = 8.9, 2H), 7.20 (m, 1H), 6.80 — 6.87 (m,
5H), 3.95 (s, 3H), 3.89 (s, 3H), 3.80 (s, 3H). °C NMR (75.4 MHz, CDCl3) &

166.1, 160.3, 148.5, 133.5(2), 132.8, 123.1 (q, J = 288.1), 120.2, 120.0, 116.0 (q,

oMe J=2.2),113.9(2), 113.0, 109.8, 89.7, 77.3, 63.4 (q, J = 32.3), 55.6, 55.3, 54.7.

F NMR (282 MHz, CDCls) & -74.9 (s, 3F). IR (thin film): vina 3369, 2235, 1758, 1605, 1511 cm™.
LRMS (EI): m/z (%) 393 (M), 334 (100), 324. HRMS (EI) Calcd for CHsF3NO4: 393.1188.
Found: 393.1190. [a]*’» = 0.6 (¢ 1.5, CHCl;) for a 95.9% ee sample. Enantiomeric purity was
determined by chiral HPLC analysis (AD-H, flow 0.7mL/min, Hexane/i-PrOH = 98:2, 214 nm, tg =

11.477 min (major) and tg = 18.827 min (minor)): 98.5% ee (before silica gel column

chromatography), 95.9% ee (after silica gel column chromatography).

(R)-Methyl 4-(6-methoxynaphthalen-2-yl)-2-(2-methoxyphenylamino)-2-(trifluoromethyl)but-3-ynoate (3d).
@OMG‘ The product (120 mg, 91% yield) as a white solid was purified with silica gel
NH chromatography (Petroleum ether/Ethyl acetate = 50:1). M.P. 83-86 °C; 'H
FBC\\W\\COZMG NMR (300 MHz, CDCls) 8 7.85 (s, 1H), 7.65 (t, J = 8.3, 2H), 7.37 (dd, J =
8.5, 1.3, IH), 7.25 (m, 1H), 7.15 (dd, J =9.0, 2.4, 1H), 7.08 (d, J = 1.9, 1H),

Q 6.88 (m, 3H), 5.78 (br, 1H), 3.97 (s, 3H), 3.91 (s, 3H), 3.90 (s, 3H). °C

Q NMR (75.4 MHz, CDCI3) 6 166.0, 158.6, 148.5, 134.6, 132.7, 132.2, 129.4,

OMe 128.6, 128.0, 126.8, 123.1 (q, J = 288.4), 120.3, 120.1, 119.6, 116.0, 115.7,
110.0, 105.6, 90.2, 78.1, 63.4 (q, J = 32.0), 55.6, 55.3, 54.8. ’F NMR (282 MHz, CDCls) & -74.8 (s,
3F). IR (thin film): viax 3387, 2231, 1763, 1627, 1603 cm™. LRMS (EI): m/z (%) 443 (M"), 384
(100), 338. HRMS (EI) Calcd for Co4Hy0FsNO,: 443.1344. Found: 443.1347. [a]**p=13.2 (¢ 2.20,
CHCI) for a 95.8% ee sample. Enantiomeric purity was determined by chiral HPLC analysis
(AD-H, flow 0.7 mL/min, Hexane/i-PrOH = 98:2, 214 nm, tg = 15.177 min (major) and tg = 22.

727min (minor)): 96.0% ee (before silica gel chromatography), 95.8% ee (after silica gel column

chromatography).
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(R)-Methyl  4-(3-chlorophenyl)-2-(2-methoxyphenylamino)-2-(trifluoromethyl)but-3-ynoate
OMe (3e). The product (108 mg, 90% yield) as a white solid was purified with silica
@ gel chromatography (Petroleum ether/Ethyl acetate = 100:1). M.P. 27-29 °C;
NH 'H NMR (300 MHz, CDCl3) & 7.37-7.32 (m, 2H), 7.28-7.22 (m, 2H), 7.14 (m,

FsCY \"CO,Me
\ 1H), 6.89 — 6.84 (m, 3H), 3.96 (s, 3H), 3.89 (s, 3H). °C NMR (75.4 MHz,
CDCl3) 6 165.6, 148.5, 134.1, 132.5, 131.7, 130.1, 129.7, 129.6, 122.9 (q, J =
“ 288.1), 122.6, 120.4, 120.2, 115.9 (q, J = 1.9), 109.8, 88.1, 79.8, 63.4 (q, J =
31.7), 55.6, 54.8; "’F NMR (282 MHz, CDCls) & -74.8 (s, 3F). IR (thin film): Vimay 3360, 2240, 1759,
1602 cm™. LRMS (EI): m/z (%) 399 (M), 397 (M"), 338 (100), 202. HRMS (EI) Calcd for
C19H;5CIF;NO3: 397.0693. Found: 397.0696. [(x]24D= -3.3 (¢ 3.0, CHCIs) for a 93.9% ee sample.
Enantiomeric purity was determined by chiral HPLC analysis (AD-H, flow 0.7mL/min,
Hexane/i-PrOH = 98:2, 214 nm, tg = 7.127 min (major) and tg = 7.877 min (minor)): 94.6% ee

(before silica gel column chromatography), 93.9% ee (after silica gel column chromatography).

(R)-Ethyl 4-(4,4,4-trifluoro-3-(methoxycarbonyl)-3-(2-methoxyphenylamino)but-1-ynyl)benzoate (3f). The
OMe product (121 mg, 93% yield) as a colorless oil was purified with silica gel
@NH chromatography (Petroleum ether/Ethyl acetate = 100:1). "H NMR (300 MHz,
et \co,Me  CDCl3) 6 7.98 (d, J = 8.3, 2H), 7.44 (d, J = 8.3, 2H), 7.15 (m, 1H), 6.89 — 6.84

\ (m, 3H), 5.76 (br, 1H), 4.37 (q, J = 7.1, 2H), 3.97 (s, 3H), 3.89 (s, 3H), 1.39 (t, J

= 7.1, 3H). C NMR (100 MHz, CDCl3) & 165.7, 165.6, 148.6, 132.5, 131.8,

co,et 130.9,129.3,125.4,122.9 (q, J = 288.0), 120.4, 120.2, 116.0 (q, J = 2.0), 109.9,
88.7, 81.3, 63.5 (q, J = 32.2), 61.2, 55.6, 54.8, 14.2. "F NMR (282 MHz, CDCl;)

8 -74.7 (s, 3F). IR (thin film): vina, 3370, 2240, 1759, 1721, 1604 cm™. LRMS (EI): m/z (%) 435
(M), 376 (100), 202. HRMS(EI) Calcd for C20HaoF3NOs: 435.1294. Found: 435.1296. [a]*p= 7.1
(c 2.9, CHCI;) for a 91.9% ee sample. Enantiomeric purity was determined by chiral HPLC analysis
(AD-H, flow 0.7mL/min, Hexane/i-PrOH = 98:2, 214 nm, tg = 13.627 min (major) and tg = 20.617

min (minor)): 91.9% ee (before silica gel column chromatography), 91.9% ee (after silica gel

column chromatography).
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@OME (R)-Methyl 4-cyclohexenyl-2-(2-methoxyphenylamino)-2-(trifluoromethyl)but
NH -3-ynoate (3g). 2.5 equiv of l-ethynylcyclohex-1-ene and 1.2 equiv of Me,Zn

FsC" \COzMe were used. The product (101 mg, 91% yield) as a colorless oil was purified

\ with silica gel chromatography (Petroleum ether/Ethyl acetate = 200:1). 'H

NMR (300 MHz, CDCl3) 8 7.12 (m, 1H), 6.86 — 6.83 (m, 3H), 6.16 (m, 1H),

5.70 (br, 1H), 3.92 (s, 3H), 3.87 (s, 3H), 2.06 (m, 4H), 1.58 (m, 4H). °C NMR

(75.4 MHz, CDCl;) 8166.1, 148.3, 137.8, 132.7, 123.0 (q, J = 288.2), 120.2, 119.8, 119.1, 115.9,
110.0, 91.4, 75.8, 63.2 (q, J = 32.0), 55.6, 54.6, 28.2, 25.6, 21.9, 21.2. ’F NMR (282 MHz, CDCl5)
& -75.0 (s, 3F). IR (thin film): vina, 3373, 2226, 1757, 1603 cm™ . LRMS (EI): m/z (%) 367 (M"), 308
(100), 298. HRMS (EI) Calcd for C1oHa0F3NO;3: 367.1395. Found: 367.1390. [a]**p=-12.4 (c 1.10,
CHCI;) for a 99.6% ee sample. Enantiomeric purity was determined by chiral HPLC analysis
(OD-H, flow 0.4mL/min, Hexane/i-PrOH = 100:1, 254 nm, tg = 13.113 min (major) and tg = 14.627

min (minor)): 99.5% ee (before silica gel column chromatography), 99.6% ee (after silica gel

column chromatography).

OMe (R)-Methyl 4-cyclopropyl-2-(2-methoxyphenylamino)-2-(trifluoromethyl)but-3-ynoate
@ (3h). The product (89 mg, 91% yield) as a white solid was purified with silica gel
NH chromatography (Petroleum ether/Ethyl acetate = 200:1). M.P. 55-57 °C; 'H
F;CY \"CO,Me

NMR (300 MHz, CDCl3) 6 7.06 (t, J = 3.6 Hz, 1H), 6.85 — 6.81 (m, 3H), 5.61 (s,

1H), 3.90 (s, 3H), 3.86 (s, 3H), 1.26 (m, 1H), 0.83 — 0.73 (m, 2H), 0.72 — 0.58 (m,

2H). >C NMR (75 MHz, CDCls) & 166.2, 148.4, 132.8, 123.0 (q, J = 288.0), 120.1, 119.9, 116.0 (q,
J=1.9),109.7,94.1, 64.7, 62.8 (q, J = 32.2), 55.6, 54.6, 8.2(2), -0.6. "’F NMR (282 MHz, CDCl5) &
-75.2 (s, 3F). IR (thin film): vy 3367, 2247, 1756, 1603 cm™. LRMS (EI): m/z (%) 327 (M"), 268
(100), 258. HRMS (EI) Caled for Ci6H;6F3NOs5: 327.1082. Found: 327.1087. [a]**h=-7.4 (c 1.3,
CHCI;) for a 98.2% ee sample. Enantiomeric purity was determined by chiral HPLC analysis (PC-1,
flow 0.7mL/min, Hexane/i-PrOH = 98:2, 214 nm, tg = 7.727 min (major) and tg = 8.477 min

(minor)): 98.5% ee (before silica gel column chromatography), 98.2% ee (after silica gel column

chromatography).
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(R)-Methyl 2-(2-methoxyphenylamino)-5,5-dimethyl-2-(trifluoromethyl)hex-3-ynoate (3i). To a
OMe solution of 3,3-dimethylbut-1-yne (5.0 equiv) in anhydrous toluene (1.2 mL) in
@NH a sealed tube was added Me,Zn (300 uL, 1.2 M in toluene) under Ar at room
F,cV\co,Me temperature. After stirring for 12h, BINOL type ligand 4h (6.5 mg, 5 mol%)

was added as a solid in one portion. The reaction mixture was stirred for 2.5 h

at room temperature. o-Trifluoromethyl ketoimine ester 1a (0.3 mmol) was

then added as an oil with a microliter syringe. The reaction mixture was stirred at the same
temperature for 70h. The reaction mixture was quenched with saturated NH4Cl, and diluted with
EtOAc. The aqueous layer was extracted with EtOAc. The combined organic extracts were dried
over anhydrous sodium sulfate, and the solvent was removed in vacuo. The residue was purified
using chromatography (Petroleum ether/Ethyl acetate = 200:1) on silica gel to give product 3i 94
mg (91% yield) as a white solid. M.P. 51-52 °C; "H NMR (300 MHz, CDCl;) & 7.14 (m, 1H), 6.87 —
6.76 (m, 3H), 3.91 (s, 3H), 3.87 (s, 3H), 1.17 (s, 9H). °C NMR (75.4 MHz, CDCl;) & 166.4, 148.5,
132.8, 123.0 (q, J = 287.8), 120.0, 119.9, 116.4 (q, J = 2.0), 109.6, 99.0, 68.5, 62.8 (q, J = 32.3),
60.4, 55.6, 54.5, 30.1(3), 27.5. "’F NMR (282 MHz, CDCl3) & -75.4 (s, 3F). IR (thin film): Vi
3377, 2248, 1758, 1603 cm™. LRMS (EI): m/z (%) 343 (M"), 284 (100), 274. HRMS (EI) Calcd for
C17H»0F3NO3: 343.1395. Found: 343.1399. [oc]24D= -20 (¢ 0.91, CHCls) for a 97.6% ee sample.
Enantiomeric purity was determined by chiral HPLC analysis (IC, flow 0.7mL/min, Hexane/i-PrOH
=100:1, 214 nm, tg = 8.660 min (minor) and tg = 10.177 min (major)): 97.5% ee (before silica gel

column chromatography), 97.6% ee (after silica gel column chromatography).

(R)-Methyl 2-(2-methoxyphenylamino)-6-phenyl-2-(trifluoromethyl)hex-3-ynoate (3j). 2.5
OMe equiv of but-3-ynylbenzene and 1.2 equiv of Me,Zn were used. The product (101
@ mg, 86% yield) as a colorless oil was purified with silica gel chromatography
NH (Petroleum ether/Ethyl acetate = 100:1). '"H NMR (300 MHz, CDCl;) & 7.30 —
FsCY \"CO,Me

7.20 (m, 3H), 7.14 (d, J = 7.8, 2H), 6.98 (d, J = 7.5, 1H), 6.86 — 6.76 (m, 3H),

3.87 (s, 3H), 3.86 (s, 3H), 2.78 (m, 2H), 2.50 (td, J = 7.2, 3.0, 2H). °C NMR

(75.4 MHz, CDCl3) 6 166.1, 148.3, 140.0, 132.7, 128.4(2), 128.3(2), 126.3,

123.0 (q, J = 288.0), 120.21, 119.8, 115.7 (q, I = 1.7), 109.7, 90.3, 70.7, 62.8 (q,

J =32.3), 55.6, 54.5, 34.0, 20.9. ’F NMR (282 MHz, CDCl3) & -75.0 (s, 3F). IR (thin film): Viax
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3374, 2250, 1756, 1603 cm™. LRMS (EI): m/z (%) 391 (M"), 332 (100), 91. HRMS (EI) Calcd for
Cy1H0F5NO3: 391.1395. Found: 391.1398. [a]24D= -6.3 (c 4.0, CHCI;) for a 95.6% ee sample.
Enantiomeric purity was determined by chiral HPLC analysis (PC-1, flow 0.7 mL/min,
Hexane/i-PrOH = 98:2, 214 nm, tg = 11.577 min (minor) and tg = 12.777 min (major)): 95.1% ee

efore silica gel column chromatography), 95.6% ee (after silica gel column chromatography).
bef ili 1 col h hy), 95.6% fter sili 1 col h h

(R)-Methyl 2-(2-methoxyphenylamino)-2-(trifluoromethyl)dec-3-ynoate (3k). To a solution of
OMe oct-1-yne (2.5 equiv) in anhydrous toluene (1.2 mL) was added Me,Zn (300
@NH pL, 1.2 M in toluene) under Ar at room temperature. The reaction mixture was
FsC"\"CO,Me heated to 100 °C for 2h and cooled to room temperature. BINOL type ligand

b CeHy 4h (6.5 mg, 5 mol%) was then added as a solid in one portion. The reaction

mixture was stirred for 2.5 h at room temperature. o-Trifluoromethyl

ketoimine ester 1a (0.3 mmol) was then added as an oil with a microliter syringe. The reaction
mixture was stirred at the same temperature for 48h. The reaction mixture was quenched with
saturated NH4Cl, and diluted with EtOAc. The aqueous layer was extracted with EtOAc. The
combined organic extracts were dried over anhydrous sodium sulfate, and the solvent was removed
in vacuo. The residue was purified using chromatography on silica gel (Petroleum ether/Ethyl
acetate = 200:1) to give product 3k 106 mg (95% yield) as a white solid. M.P. 22-23 °C; 'H NMR
(300 MHz, CDCls) 6 7.10 (m, 1H), 6.83-6.81 (m, 3H), 3.90 (s, 3H), 3.87 (s, 3H), 2.22 (t, J = 6.9,
2H), 1.47 (m, 2H), 1.32-1.21 (m, 6H), 0.87 (t, J = 6.7, 3H). °C NMR (75 MHz, CDCl;) § 166.3,
148.3, 132.8, 123.1 (q, J = 287.9), 120.2, 119.8, 115.8 (q, J = 2.2), 109.7, 91.3, 69.9, 62.8 (q, J =
32.0), 55.6, 54.5, 31.2, 28.3, 27.7, 22.5, 18.7, 14.0. ’F NMR (282 MHz, CDCl3) & -75.2 (s, 3F). IR
(thin film): vime 3376, 2249, 1758, 1603 cm™. LRMS (EI): m/z (%) 371 (M), 312(100), 302.
HRMS (EI) Calcd for C1oH4F3NO;3: 371.1708. Found: 371.1703. [0]*'p= -4.7 (c 2.3, CHCLs) for a
95.9% ee sample. Enantiomeric purity was determined by chiral HPLC analysis (Sino-OJ, flow
0.7mL/min, Hexane/i-PrOH = 98:2, 214 nm, tg = 7.447 min (minor) and tg = 8.877 min (major)):
96.2% ee (before silica gel column chromatography), 95.9% ee (after silica gel column

chromatography).
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(R)-Methyl 2-(2-methoxyphenylamino)-2-(trifluoromethyl)-4-(trimethylsilyl)but-3-ynoate (3lI).
OMe To a solution of ethynyltrimethylsilane (5.0 equiv) in anhydrous toluene (1.2

OiNH mL) in a sealed tube was added Me,Zn (300 uL, 1.2 M in toluene) under Ar
F,CV'\>co,Me at room temperature. After stirring for 12h, BINOL type ligand 4h (6.5 mg, 5

mol%) was added as a solid in one portion. The reaction mixture was stirred

e for 2.5 h at room temperature. o-Trifluoromethyl ketoimine ester la (0.3

mmol) was then added as an oil with a microliter syringe. The reaction mixture was stirred at the
same temperature for 48h. The reaction mixture was diluted with EtOAc (100mL) and washed
quickly with 20mL 0.1wt% H,SO4. The aqueous layer was extracted with EtOAc. The combined
organic extracts were dried over anhydrous sodium sulfate, and the solvent was removed in vacuo.
The residue was purified using chromatography on silica gel (Petroleum ether/Ethyl acetate = 200:1)
to give product 31 91 mg (84% yield) as a colorless oil. 'H NMR (300 MHz, CDCl3) & 7.11 (m, 1H),
6.84 — 6.81 (m, 3H), 3.92 (s, 3H), 3.87 (s, 3H), 0.14 (s, 9H). °C NMR (75 MHz, CDCl;) & 165.7,
148.4, 132.6, 122.8 (q, J = 288.0), 120.1(2), 116.3 (q, J = 1.7), 109.7, 96.5, 93.5, 63.2 (q, J = 32.2),
55.6, 54.7, 0.8 (3). "’F NMR (282 MHz, CDCl3) & -74.9 (s, 3F). IR (thin film): vime 3376, 2178,
1760, 1603 cm”. LRMS (EI): m/z (%) 359 (M"), 300 (100), 73. HRMS (EI) Calcd for
Ci6H20F3NO3Si1: 359.1165. Found: 359.1166. [a]27D= -25.0 (c 2.05, CHCls) for a 97.7% ee sample.
Enantiomeric purity was determined by chiral HPLC Enantiomeric purity was determined by chiral
HPLC analysis (Sino-OJ, flow 0.7mL/min, Hexane/i-PrOH = 98:2, 214 nm, tg = 6.437 min (minor)

and tg = 7.777 min (major)).

(R)-Methyl 5-(tert-butyldimethylsilyloxy)-2-(2-methoxyphenylamino)-2-(trifluoromethyl)pent-3-ynoate

@OMG (3m). To a solution of tert-butyldimethyl(prop-2-ynyloxy)silane (2.5 equiv) in
NH anhydrous toluene (1.2 mL) was added Me,Zn (300 pL, 1.2 M in toluene)
FsC"\"CO,Me under Ar at room temperature. The reaction mixture was heated to 100 °C

for 2h and cooled to room temperature. Then BINOL type ligand 4h (6.5 mg,

OTERNS 5 mol%) was added as a solid in one portion. The reaction mixture was

stirred for 2.5 h at room temperature. o-Trifluoromethyl ketoimine ester 1a (0.3 mmol) was then
added as an oil with a microliter syringe. The reaction mixture was stirred at the same temperature

for 48h.The reaction mixture was quenched with saturated NH4Cl, and diluted with EtOAc. The
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aqueous layer was extracted with EtOAc. The combined organic extracts were dried over anhydrous
sodium sulfate, and the solvent was removed in vacuo. The residue was purified using
chromatography on silica gel (Petroleum ether/Ethyl acetate = 100:1) to give product 3m 121 mg,
(93% vyield) as a white solid. M.P. 86-89 °C; '"H NMR (300 MHz, CDCl;)  7.05 (m, 1H), 6.83 (m,
3H), 4.34 (s, 2H), 3.90 (s, 3H), 3.87 (s, 3H), 0.88 (s, 9H), 0.07 (s, 6H). °C NMR (75 MHz, CDCls)
0 165.7, 148.2, 132.6, 122.8 (q, J = 288.1), 120.3, 120.0, 115.4 (q, J = 2.1), 109.8, 88.4, 74.3, 62.8
(q, J = 32.0), 55.6, 54.6, 51.5, 25.6(3), 18.1, -5.45(2). "°F NMR (282 MHz, CDCls) & -74.8 (s, 3F).
IR (thin film): vime 3376, 2180, 1760, 1604 cm™. LRMS (EI): m/z (%) 431 (M), 372 (100), 218, 73.
HRMS (EI) Calcd for Ca0H,sF3NO,Si: 431.1740. Found: 431.1744. [a]**p=-8.5 (¢ 1.8, CHCI;) for
a 94.7% ee sample. Enantiomeric purity was determined by chiral HPLC analysis (Sino-OJ, flow

0.7 mL/min, Hexane/i-PrOH = 98:2, 214 nm, tg = 6.018 min (minor) and tg = 8.318 min (major)).
Grame-scale catalytic asymmetric synthesis of 3a and 3m

@OMe (R)-Methyl 2-(2-methoxyphenylamino)-4-phenyl-2-(trifluoromethyl)but
NH -3-ynoate (3a). To a solution of phenylacetylene (0.84 mL, 7.65 mmol, 1.7 equiv)
FsC™\"COMe i anhydrous toluene (18 mL) was added Me,Zn (4.5 mL, 5.4 mmol, 1.2 M in
bh toluene) under Ar at room temperature. After stirring for 1h, BINOL type ligand
4h (97.5 mg, 5 mol%) was added as a solid in one portion. The reaction mixture

was stirred for 2.5 h at room temperature. a-Trifluoromethyl ketoimine ester 1a (1.18 g, 4.5 mmol)
was then added as an oil with a microliter syringe. The reaction mixture was stirred at room
temperature for 48h. The reaction mixture was quenched with saturated NH4Cl, and diluted with
EtOAc. The aqueous layer was extracted with EtOAc. The combined organic extract was dried over
anhydrous sodium sulfate, and the solvent was removed in vacuo. The residue was purified using
chromatography on silica gel (Petroleum ether/Ethyl acetate = 100:1) to give product 3a (1.50g,
92% yield, 97% ee) as a colorless oil. Enantiomeric purity was determined by chiral HPLC analysis

(AD-H, flow 0.7mL/min, Hexane/i-PrOH = 98:2, 214 nm, tg = 7.127 min (major) and tg = 8.877

min (minor)): 97% ee (after silica gel chromatography).
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(R)-Ethyl 5-(tert-butyldimethylsilyloxy)-2-(2-methoxyphenylamino)-2-(trifluoromethyl)pent-3-ynoate (3m).
OMe To a solution of tert-butyldimethyl(prop-2-ynyloxy)silane (2.0 mL, 9.575
©iNH mmol, 2.5 equiv) in anhydrous toluene (15 mL) was added Me,Zn (3.83 mL,
F,cV N co,Me 4.6 mmol, 1.2 M in toluene) under Ar at room temperature. The reaction
mixture was heated to 100 °C for 2 h and cooled to room temperature. Then

OTBDMS BINOL type ligand 4h (83 mg, 5 mol%) was added as a solid in one portion.

The reaction mixture was stirred for 2.5 h at room temperature. a-Trifluoromethyl ketoimine ester
la (1.0 g, 3.83 mmol) was then added as an oil with a microliter syringe. The reaction mixture was
stirred at the same temperature for 48h. The reaction mixture was quenched with saturated NH4Cl,
and diluted with EtOAc. The aqueous layer was extracted with EtOAc. The combined organic
extract was dried over anhydrous sodium sulfate, and the solvent was removed in vacuo. The
residue was purified using chromatography on silica gel (Petroleum ether/Ethyl acetate = 100:1) to
give product 3m (1.54 g, 93% yield, 96% ee) as a colorless oil. Enantiomeric purity was determined

by chiral HPLC analysis (Sino-OJ, flow 0.7 mL/min, Hexane/i-PrOH = 98:2, 214 nm, tg = 6.52 min

(minor) and tg = 9.76 min (major)): 96% ee (after silica gel chromatography).

Synthesis of compound 6.

OMP

l OMP
HN CFs TBAF, THF HN. CF3
MeO,C~ X ~ "
2 N ™S 92% M802C \\
31, 98% ee 5

(R)-methyl 2-((2-methoxyphenyl)amino)-2-(trifluoromethyl)but-3-ynoate (5). To a solution of
3l (650 mg, 1.8 mmol) in THF was added TBAF (1.0 M in THF, 2.2 mL, 2.2 mmol) immediately at
0 °C. After stirring for 1 min, the reaction mixture was quenched with saturated aqueous NH4Cl.
The reaction mixture was extracted with ethyl acetate, washed with brine, dried over anhydrous
sodium sulfate, and the solvent was removed in vacuo. The residue was purified using
chromatography on silica gel (Petroleum ether/Ethyl acetate = 100:1) to give alkyne 5 in 92% yield
(475 mg) as an oil. "H NMR (300 MHz, CDCl3) & 7.06 (m, 1H), 6.85 (m, 3H), 5.62 (s, 1H), 3.93 (s,
3H), 3.88 (s, 3H), 2.69 (s, 1H). *C NMR (100 MHz, CDCl3) & 165.3, 148.4, 132.4, 122.7 (q, J =
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286.3), 120.3, 115.5, 109.9, 78.3, 73.4, 62.8 (q, J = 25.9), 55.6, 54.8. '°F NMR (282 MHz, CDCl;) §
742 (s, 3F). IR (thin film): Vi 3382, 3283, 2127, 1760 cm™. LRMS (EI): m/iz (%) 287 (M), 228
(100), 144. HRMS (EI) Caled for C13H;,FsNOs: 287.0769. Found: 287.0770. [o]*’p= -9.1 (c 3.2,
CHCL).

OMP 2-iodobenzo[d]thiazole OMP
|
uN, ,CFs _ PdCL(PPhs), Cul — HN, ,CFs
MeOQC/&% (-Pr)2NH, THF, 45 °C MeOzc/\s
82% \
5 N
6

(R)-methyl 4-(benzo[d]thiazol-2-yl)-2-((2-methoxyphenyl)amino)-2-(trifluoromethyl)but-3
-ynoate (6). To a mixture of 5 (178 mg, 0.62 mmol) and 2-iodobenzo[d]thiazole (162 mg, 0.62
mmol) in THF (2 mL) was added (i-Pr),NH (2 mL), followed by PdCIl,(PPh;), (19 mg, 0.03 mmol)
and Cul (2.4 mg, 0.012 mmol) at room temperature under N,. The reaction mixture was heated to
45 °C and stirred for 5 h. The reaction mixture was cooled to room temperature and water was
added. The reaction mixture was extracted with EtOAc, dried over Na,SOy,, and concentrated. The
residue was purified using chromatography on silica gel (Petroleum ether/Ethyl acetate = 30:1) to
give alkyne 6 in 82% yield (214 mg) as a yellow solid. The solid was recrystallized with Petroleum
ether/Ethyl acetate to give a white solid. M.P. 77-79 °C; '"H NMR (300 MHz, CDCls) & 8.08 (d, J =
7.8 Hz, 1H), 7.86 (d, J = 8.1 Hz, 1H), 7.50 (m, 2H), 7.14 (m, 1H), 6.88 (m, 3H), 5.79 (br, 1H), 4.00
(s, 3H), 3.90 (s, 3H); >C NMR (100 MHz, CDCl;) & 164.8, 152.5, 148.6, 146.3, 135.3, 132.2, 126.9,
126.8, 123.9, 122.6 (q, J = 289.3), 121.3, 120.7, 120.5, 115.8 (g, J = 2.0), 109.9, 85.3, 82.5, 63.6 (q,
J=31.9), 55.6, 55.1."”F NMR (282 MHz, CDCl3) & -74.1 (s, 3F). IR (thin film): Vmay 3356, 1764,
1601 cm™. LRMS (EI): m/z (%) 420 (M"), 361 (100), 362, 77. HRMS (EI) Calcd for
C,0H,5F3N,05S: 420.0755. Found: 420.0758. [a]**p= 18 (c 2.0, CHCL).
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MeO
OmP
CF HN, ,CF
HN”;\?’ Pd/C, MeOH, R npt
MeO,C~ XX ~ MeO,C
2 oS Ph Hy 98% o2
3a, 97% ee 7', 98% ee °h

(R)-Methyl 2-(2-methoxyphenylamino)-4-phenyl-2-(trifluoromethyl)butanoate (7’). To a
solution of 3a (210 mg, 0.578 mmol) in MeOH (30 mL) was added Pd/C 10% (40 mg). The
reaction mixture was stirred under H, (1 atm) for 24 h. The reaction mixture was filtered through a
silica gel pad, washed with CH,Cl,, and filtrate was concentrated. The residue was purified using
chromatography on silica gel (Petroleum ether/Ethyl acetate = 100:1) to give hydrogenated product
(209 mg, 98%) as a colorless oil. 'H NMR (300 MHz, CDCl;) & 7.25 — 7.12 (m, 3H), 6.92 — 6.84 (m,
6H), 3.91 (s, 3H), 3.85 (s, 3H), 2.75 — 2.64 (m, 1H), 2.55 — 2.23 (m, 3H). °C NMR (100 MHz,
CDCl) 6169.0, 148.6, 140.1, 133.2, 128.4, 128.3, 126.2, 124.8 (q, J = 289.3), 120.7, 119.7, 115.3 (q,
J=3.7), 110.1, 67.5 (q, J = 28.0), 55.8, 53.7, 31.1, 29.3. "’F NMR (282 MHz, CDCl3) & -73.3 (s,
3F). IR (thin film): vima 3371, 1750, 1603 cm™. LRMS (EI): m/z (%) 367 (M"), 91 (100), 308.
HRMS (EI) Caled for C9HyF3NOs: 367.1395. Found: 367.1392. [a]*’p= 62 (¢ 0.50, CHCI;) for a
98% ee sample. Enantiomeric purity was determinded by chiral HPLC analysis (Sino-AD, flow 0.5
mL/min, Hexane/iPrOH = 98:2, 214 nm, tg = 9.127 min (minor) and tg = 10.477 min (major)).

OMP
HN,,, P2 CAN, CH,CN/H,0 = 2:1 HaN,, s
MeOZCAL RT 76% g Meozc/ﬂ\
7. 98% ee' " 7,99%ee

(R)-Methyl 2-amino-4-phenyl-2-(trifluoromethyl)butanoate (7). To a solution of Cerium(IV)
Ammonium Nitrate (CAN, 396mg, 5.0 eqiv) in MeCN / H,O (6 mL, 1:1) at 0 °C was added a
solution of 5’ (53 mg, 0.144 mmol, lequiv, 98% ee) in MeCN (3 mL). The reaction mixture was
stirred at 0 °C for 1h and quenched with saturated aqueous NaHSOs (1 mL). The reaction mixture
was extracted with EtOAc. The combined organic extract was washed with brine, dried over
anhydrous sodium sulfate, and the solvent was removed in vacuo. The residue was purified using
chromatography on Al,03 (100% CH,Cl,) to give product 7 (29 mg, 76% yield) as a brown oil. 'H
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NMR (300 MHz, CDCls) 6 7.33 — 7.26 (m, 2H), 7.24 — 7.16 (m, 3H), 3.80 (s, 3H), 2.85 — 2.79 (m,
1H), 2.57 — 2.34 (m, 2H), 1.99 (m, 1H), 1.90 (br, 2H). *C NMR (75 MHz, CDCl5) & 168.9, 140.2,
128.4 (2), 128.3 (2), 126.2, 124.8 (q, J = 284.9), 64.6 (q, J =27.1), 53.3, 34.4,29.4. ""F NMR (282
MHz, CDCls) & -78.3 (s, 3F). IR (thin film): vmay 3420, 3344, 1748, 1604 cm™. LRMS (EI): m/z (%)
261 (M), 91 (100), 202. HRMS (EI) Calcd for C1,H4F3NO,: 261.0977. Found: 261.0978. [0]*p=
-26.5 (¢ 0.493, CHCI;). Enantiomeric purity was determinded by chiral HPLC analysis (PC-2, flow
0.7 mL/min, Hexane/iPrOH = 50:50, 214 nm, tg = 5.402 min (minor) and tg = 6.238 min (major)).
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Methyl 3,3,3-trifluoro-2-(2-methoxyphenylimino)propanoate (1).

e
4
[ R ]
.
i
OMe
: N
A
MeQ.C7 "CFsq
T
I
At N
T T T T T T T T T T T T T T
& 4 2 0 PPM
USER- sioc -- DATE: Iow 15 14:42:25 2002 China Standard Tim
F1: 300130 [F2- 1000 [sw: 7485 I JoF1- 12003 [ [ETS1d- 16384
EX 2230 [FW: 10.2 usec [PDo 10 sec [ra: g [LE- 0.3 [ 2t - SCF3-OMP -2-5zbuii.]
-]
&
T
o~ OMe
99
|
Me0sC CFy
T T T T T T T T T T T T T T T T T T T T
0 -50 -100 150 -200 FFM
TUSER.: sioc - DATE: Mow 15 14:44:15 2008 China Standard Tim
Fl: 282 404 [F2 1000 [swl: 67568 I JoFl- 282202 I [eTs1d 63336 I
EX 2230 [Pwr 121 usec [PD 10 sec [rea: 16 [LE. 03 [ Diuts - SCFI-OMP -2-57huF.]
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. .. ,
Methyl 3,3,3-trifluoro-2-(4-methoxyphenylimino)propanoate (1°)
L] - =K1
8852 SE
Lok -1 ooy
" -.
\ [/ \
[
M
A
Melal CFx
5.0
90 _J
il f
— (- e R N N |
T T T T T T T T T T T T T T T T T T T
8 & 4 2 0 FPM
spect. CDCI3. USER: siog -- DATE: Fo Mov 0§ 00:34:55 2000
F1 300132 [F2 1000 [swWl; 7485 I JoF1- 12020 [ [ETS1d 16384
B3 2230 [PW; 10.2 usec [eDo10 sec [ra:s [1E 0.0 Niwts - SCE3-PMD(E i {k £ 4
g
g
OMe
A
Fa COMe
T T T T T T T T T T T T T T T T T T T T T T T
0 50 -100 -150 -200 PPM
USER: sioc - DATE: Nov 6§ 08:00:18 2008 Chins Standard Tim
F1. 282 404 [E2: 1000 [sw]: 5756 I [oF1: 282402 [ |eTs14 65538 [
EX 7330 [ow: 121 us [pD: 10 cec [ra- % 15032 MNts - SCF3-PAPCC 4R M {F £ 47y_-3-2PF |
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(R)-Methyl 2-(2-methoxyphenylamino)-4-phenyl-2-(trifluoromethyl)but-3-ynoate (3a).

-0.00

MeO
H ::
MeQ3C

Fif

Chemical Formula: CgH 1gF3N O3
Molecular Weight: 363.33

| 03

049
S N Lru; — Y S
T T T T T : . T T T . :
8 6 4 2 0 PPM
blank line USER. - DATE: Tan 12 2010
F1: 300055 [E2: 75 456 [swi1- 4803 I [OF1: 18023 I [PTS14: 16384 I
EX: s2pul [Pw: 3.8 usec [BD: 10 sec [N 1500 [ Nuts - §-2-Ph_12Jan2010
=
8
s
HN
£ CO,Me
Chemical Formula: CygH 1gFaNO 5
Molecular Weight: 363 .33
T T T T T T T T T T
0 50 -100 -150 PP
blank line USER- -- DATE: Feb 25 2010
F1- 282 308 [F2 300054 [SW1 64035 [ [oF1- 230082 I [PTs1d 32768 [
EX: s2pul [PW. 5.7 usec [PD: 15 sec [na:32 LB 00 [ Nuts - §-2-PuF_25Feb2010
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2008187-2-Ph-c 2 4 Ege883Ing823Ix Q@ QzZ2% songee
2008187-2-Ph € ¥ ©-3853558822 g ¥rge geogdad
| =SSN \ SNV

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
£1 (ppm)
Chiral HPLC Analysis of 3a
HPLC Report

Sample Name: Data File:hgc—2-10cz+-. che

Operator: - Date:2010-12-13

Time:08:48

- —_—— _ o

mvV 7904 L

700 ¥ g _ | OMe
500+ | NH
400, F,CcY \"CO,Me
- | \
2004 i Ph
100 | !

| 0 —__M'\,-M\_J

0 2 4 [ 8 10 12 14 16 18
e — ——r - Mln
No. PeakNo ID.Name  R.Time  PeakHeight PeakArea PerCent
1 1 7.783 708231. 4 7483020. 6 ¢ 48,3250
2 2 10, 077 577478, 7 8001747. 1 51. 6750
Total 1285710. 1 15484767. 7 100. 0000
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HPLC Report

Sample Name: Data File:hgc—-4-54qo. che
Operator: Date:2010-12-13
Time:12:19

my 10

80-

204

- -]

H
d 1
0 . o A |
!

D0 4 8 12 16 20 24 28 32 35 40 44 48

i o ~ Min_|
No. PeakNo ID. Name ___R. Time PeakHeight__ _ PeakArea ) _ng_Cent o
1 1 7.713 82537. 2 1035689. 0 99, 1575
2 2 10. 018 769. 1 8799.9 0. 8425
Total 83306. 3 1044488. 9 100. 0000 before Column Chramatography
HPLC Report
Sample Name: Data File:HGC-4-54T8. che
Operator: Date:2010-12-13
Time:11:02
rm\r E ' |
| 1000; F !
800- !
|
£00-
400-
=) |
: |
| 0.*,-&_-‘1 (- |
| ) 4 8 12 16 20 24 28 32 36 i
L - o |
No. PeakNo ID. Name R. Tirr!e______I’_engeight P_e_akkrea - ‘PerCent B
1 1 7.727 1071819. 7 12329029. 5 98. 6435
2 2 9. 977 10604. 4 169541. 0 1. 3565
Total 1082424, 1 12498570. 5 100. 0000

after column chramatography
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(R)-Methyl 2-(4-methoxyphenylamino)-4-phenyl-2-(trifluoromethyl)but-3-ynoate (3a’).

] =
ERS g
& @ b=
: OMe
HN
Me0,C
F&
Chemical Formula: CigH4gF3NO3
Exact Mass: 363.1082
Molecular Weight: 363.3304
s 305
300.
\ Wl )
. . . T . : . T . . . T . . . T . . . T
8 & 4 2 0 PPM
blank line USER: -- DATE: May 10 2010
F1: 300 053 [F2: 75 456 [swi- 4803 [ [OF1- 1801 7 [ [PTs14 16384 [
EX: e2pul [Pw 58 wsec [PD-10 <ec NA 500 [ Nuts - $2 37czB_10Mav2010
=
E]
b
b
: OMe
HN
MeO2C
FiC Xy
Chemical Formula: C4gHgF3NO3
Exact Mass: 363.1082
Molecular Weight 363.3304
T T T T T T T T T T T T T T T
0 50 -100 -150 PPM
blank line USER: - DATE: May 10 2010
F1: 282 308 [F2: 300054 [sw1- 64035 I [OF1--23008 > I [PTS1d: 37768 I
EX- <2pul [Pw: 57 ncee [PD:15 cec [a- 30 1B 00 [ Nuts - €2 37czAF_10Mav2010
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37CZA-C

: @ 8 333% 28% 3Ig
37C2A g 4 s ERgE gE3 43
\ SNV
|
|
| |
! |
Il
A ‘ ‘ UL X L | . A
! My I i \
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
£1 (ppm)

Chiral HPLC Analysis of 3a’

HPLC Report

Sample Name: Data File:HGC-2-42+-... che
Operator: Date:2010-12-21
Time:13:46
S e e
v i3
m- | 1
2501 i
? MeO
i | \©\
| |
150 | NH
|
100 ; .
! FC CO,Me
" |
i Q_M—J«._AJ\ . |
| 0 2 4 [ 8 10 12 14 16 1}5 Ph
i i IERIEINEY °
_No. PeakNo ID.Name R.Time PeakHeight PeakArea ‘PerCent
1 1 11. 627 328618.8 4572404. 3 50. 0281
2 12. 727 309024. 3 4567272, 3 49,9719
Total 637643. 1 9139676. 6 100. 0000
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HPLC Report

Sample Name:

Data File:HGC-4-71-1Q. che

Operator: Date:2010-12-21
Time:14:20
mV 2004
180-
160
140+ ]
o =
100 }
80]
60-
p =
o
o — -
0 2 4 [ 8 10 12 14 16 18
L ] M
Meakﬂo I_g;lfl_a_mi - R.Time _PaakHe ight PeakArea PerCent
1 1 11. 627 116108. 2 1563868. 0 98. 0425
2 2 12. 727 2315.2 31224. 2 1.9575
Total 118423. 4 1595092. 3 100. 0000

before column chramatography

HPLC Report

Sample Name:

Data File:HGC-4-71-1T. che

Operator: Date:2010-12-21
Time:14:04
] |
7004
o) |
| 5001 |
400+
300+
200-
0 B
0 P ~
) 2 4 6 8 10 12 14 16 m;j
No. PeakNo 1D. Name _R. Time PeakHeight PeakArea o _Percent -
1 1 11. 627 845833.0 11561988. 3 97. 8288
2 2 12. 727 17106. 5 256607. 8 2.1712
;O_t.al_“ 862939.5 11818596. 0 100. 0000

after column chramatography
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(R)-Methyl  2-(2-methoxyphenylamino)-4-(4-propylphenyl)-2-(trifluoromethyl)but-3-ynoate

(3b).

38 2B CCIZTIERC S =
38 283 oBBRIEES 3
mo oo o i i e S
\ LW
\\ \ NN
\ NI
MeO.
HN
MeQ,C
rd X
Chemical Formula: CpHpFaNO3
Exact Mass: 405.1552
Moalecular Weight: 405.4102
0g7 00 P
- T4 726
= (R=E] 205
JI.‘Jlu I__,| U ]
. T . T . . T T T . . T . T . T T . T T
8 3 4 2 0 PPM
blank line USER. -- DATE. Apr 10 2010
F1.300.033 [F2.75.456 [sw1. 480 [ [oF1 18013 I [PTS1d 16384 I
EX. s2pul PW. 5.8 usec [PD: 10 sec [ma LB 00 | Nuts - $-2-30H 19Ap2010
3
S
h
MeOi i
HN
Me QoG
X
Chemical Formula: CoyHFaNO5
Exact Mass: 405.1552
Molecular Weight: 405.4102
T
T T T T T T T T T T T T
0 -50 -100 -150 PPM
blank line USER: - DATE: Apr 10 2010
F1: 282308 [F2: 300.054 [sw1: 64035 [ [oF1: 230082 I [PTS14: 32768 I
EX: s2pul [Pw: 5.7 nsec [PD: 1.5 sec [na:32 LB 00 [ Nuts - $2-39F 194072010
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€9°¢l —

9TYT —

L96T —

68LE —

69VS ~_
65°SS "

0L'e9
e W
S$°€9
$6'€9

LS'9L
66'9L V
WwiL -]
06'LL 7

8868 —

€L601 —
€611
P8I W
S00z -
scoct
el
G acd
€r'8Cl
yL8TI

wiel \
el

9EPY1T —
o8yl —

66'S91 —

2-39-c
2-39

-10

30 20 10

40

210 200 190 180 170 160 5 140 130 120 110 100 90 80 70 60

220

£1 (ppm)
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Chiral HPLC Analysis of 3b

Result File :
Sequence File : D:\wan2010120100107-.seq

300 | =
g :".’-D---: |
= o
—~] [l (l
150 _ ( il \ OMe
= ! n \ i
100 4 ; SR o ol e ST N ANy R Sown B T e S A TR
NH
TR [ !|5|'-|;niﬂ“,‘lﬁ!T!'!’,]"jTF[‘-Tirl'T'gﬂTﬂ"TﬂT:'!'!IIi:;h;:'i‘.|':_:—r|1T[i-"'.|T{{:"I"T"r'“T“"TI'.r.I!. T AT AT FsC COzMe
g 1 2 3 4 R e i ) el e | S e IR \
Tirree [rmin]
DEFAULT REPORT
Peak Time Area Height  Area
# [min]  [uVs] [uV] [%] n-CaH;
1 6.819 2346563.50 220423.43 48.59
2 9430 2385687.50 168320.04 50.41
4732251.00 388743.47 100.00
Result File :
Sequence File : D:\wan2010\20100107-.seq
600- '.;I i
l!
g w05 I
8 =
§ 400 —_ |
3""—_ Ei
100 —
AT UL U A O AL A AL S B A U L U
1 R ek e Sy 9 10 T F e e
Time [min]
DEFAULT REPORT
Peak Time Area Height  Area
# [min]  [pVs] (V] [%]

1 6.731 4966974.67 542912.79 98.76
2 9230 6236026 5573.03 1.24

5029334.93 548485.82 100.00

after column chramatography
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(R)-Methyl 4-(4-methoxyphenyl)-2-(2-methoxyphenylamino)-2-(trifluoromethyl)but-3-ynoate (3c).

JUEEEECEIEE e =
IEERIELETEE 8B 3
FRRRRRde@d s g 3
: OMe
NH
FaC COaMe
7
T
oMe
Chemical Formula: C ogH (gF aN O 4
Molecular W eight: 393.36
(00 3|l
s 299
For )
\ \
.‘A-L'_J JM' \ A
T : : T T : : ; T T : . : T T T T : : T
a G 4 2 0 PPM
blank line USER: - DATE: Mar 24 2010
F1 300055 [F2- 75456 [SW1 4803 I [OF1 18011 [ [PTS1d 16384 [
EX: <2pul PW: 5.8 use [PD: 10 sec [Na [LB-00 [ Nuts - $-2-75D 24Mar2010
=
4
5
3
X
== oOMe
e
[f NH
FaC co.Me
=
-l
OMe
Chemical Formula: C 5gH (5F 3N O 4
Molecular W eight: 393.36
N
+
T T T T T T T T T T T T
0 -50 -100 -150 PPM
blank line USER- -- DATE: Mar 24 2010
F1- 282 308 [F2 300054 [sw1- 64035 [ [OF)-23008 > I [PTs1d 32768 [
EX spul [Pw: 57 usec [PD-15 <ec [na-32 1500 [ Nufs - §-2-75F_24Mar2010
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75D-c S 7 2 T $83%8382R88R
75D g g s g EERgIzgdnsd
I \ NS NP
| |
|
|
|

1 |

|

X l . ‘ L ‘ ’ I

T T T T

220 210 200 190

T T T T T

180 170 160 150 140

Chiral HPLC Analysis of 3¢

130 120 110 100 90
1 (ppm)

HPLC Report

Sample Name: Data File:HGC-2-46+-. che
Operator: Date:2010-12-20
Time:14:11
’Tnu 1200+ :E
i 1000+ ' =
! p
o 1 |
| Q |
e |
‘ 400-
‘ 200- i
| o+ SV N ,__,.,_~_J ; |
I 0 4 8 12 16 20 24 |
B e M |
No. PeakNo ID.Name R.Time  PeakHoight PeakArea __ PerCent
1 1 11. 477 1221342. 7 19313416. 8 49,1120
2 2 18. 777 817490. 0 20011867. 6 50. 8880
Total 2038832. 7 39325284, 4 100. 0000
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HPLC Reporf

Sample Name: Data File:HGC-4-60Q. che

Operator: Date:2010-12-20
Time:14:55

my

HATT

140
120

100

R Tt W

] No. PeakNo ID. Name R. Time PeakHeight PeakArea PerCent
1 1 11. 477 169505. 4 2512961. 3 99, 2637
2 2. 18. 777 903. 9 18640. 0 0. 7363
Total 170409. 3 2531601. 3 100. 0000

before column chramatography

HPLC Report

Sample Name: Data File:HGC-4-60T. che
Operator: Date:2010-12-20
Time:14:33
mV 1800+ ¥
1600+
14001
1200
1000
800-
600+
4001
200, 2
0 A A
4 8 12 16 20 24
L _ . _ Min |
_No. PeakNo ID. Name R. Time _ PeakHei ght PeakArea _P_erCent o -
1 1 11. 477 1847562. 1 29685239. 7 97. 9500
2 2 18. 827 26661. 9 621286. 0 2. 0500
Total 1874224, 0 30306525, 7 100. 0000

after column chramatography
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(R)-Methyl 4-(6-methoxynaphthalen-2-yl)-2-(2-methoxyphenylamino)-2-(trifluoromethyl)but-3-ynoate (3d).

— 1.428
1.253
0,001

Me0>C
FiC X

I I OMe

Chemical Formula® GasHo0F3NO 4
Exact Mass: 443.1344
Molecular Weight: 443.4151

2.08 s
\f .1,05 | 5
s 4/ ¥o 076
036 1.00 104
\ |
L _J.MJMI | A L I .
T . . T T . . T . . T T . . T T . T T T
a 3 4 2 0 PPM
h USER: - DATE: Mar 22 2010
F1: 300 055 [E2: 75 456 [SW1- 4803 I [oF1-1701 4 I [PTS1d: 16384 I
EX: opul [Pw 58 usec [PD 10 sec NA 1B 00 [ Nuts - §-2-64b 22Mar2010
5
e
by
MeO
HNj :
Me0,C
Fidl
l l OMe
Chemical Formula: Cz4HapF3NO 4
Exact Mass: 443 1344
Molecular Weight: 443 4151
T T T T T T T T T T T T T
0 -50 -100 -150 PPM
blank line USER: -- DATE: Mar 8 2010
F1- 282 308 [F2 300 054 [Sw1- 64035 [ [oF) 230082 I [PTS14 32768 [
EX: <opul [PW- 5 7 usec [PD: 15 sec a3 100 [ Nuts - §2-64F_08Mar2010
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=3 o © o

3 A < 3 o Sao QS arc e
N3 o 3 v [a} S ] ed var
<8 A < S s % =8 o e o
= ki = = = (SENES S8 "ad

220 210 200 190 180

T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30
1 (ppm)

Chiral HPLC Analysis of 3d

HPLC Report

Sample Name:

Data File:HGC-2-53+- AD-H 982 214 0.7.che

Operator: Date:2010-12-21
Time:14:51
1 T 4 ~ T T .g-; B T - T |
my 240 " |
| 2 !
| 200+ -
180 E i
160+ = |
! 140/ h I
| 1204
5 1004
*] |
i 60 ‘
| 404 !
204 : | k i
! ol— DT b CE | ;
! 0 4 g 12 16 20 24 28 S
E __Min |
No. PeakNo ID.Name R.Time  PeakMoight  PeakArea  PerCent _ .
1 1 14. 927 237659.7 4570249. 3 50, 6358
2 2 22.527 155344. 4 4455475. 5 49, 3642 - .
;Fo_t;:l - o 393004. 1 9025724. 8 100. 0000
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HPLC Report

Sample Name:

Data File:HGC-4-61Q. che

Operator: Date:2010-12-21
Time:16:28
[ = T |
| mV gap. " ‘
‘m- ‘
| |
| 3004 |
|
i 200 |
i |
| 00 -
| L ®
|
0 10 20 30 40 50 50
- _ Mo |
_l@!&__l_-?_e_alklﬂ_o___ ID. Name R. Time PeakHe i ght PeakArea PerCent
1 1 15, 177 521123.2 9702739. 9 97. 9889
2 2 22,777 6955. 2 199135. 6 2.0111
Total 528078. 5 9901875. 5 100. 0000
before column chramatography
HPLC Report
Sample Name: Data File:HGC-4-61T. che
Operator: Date:2010-12-21
Time:15:36
m ] i |
500~i I
400
300
200-
1004 5
0 s L ~
0 4 8 12 16 20 24 28 32
Min
___N_p_. PeakNo 1D. Namg_ R. T_in_a_'p ) __P_e__ak_!-l_ei ght_ L PeakArea PerGent__
1 1 15. 177 586368. 6 11126921. 8 97.9114
2 2 22,727 8401. 4 237349.0 2. 0886
Total 594770.0 11364270. 8 100. 0000
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(R)-Methyl 4-(3-chlorophenyl)-2-(2-methoxyphenylamino)-2-(trifluoromethyl)but-3-ynoate  (3e) .

i B 2
5 24 g
o - =
Me DD
HN
Me0,C
Fagt S cl
Chemical Formula: C ;gH 15CIF3N O
Exact Mass: 397.0693
Molecular W eight: 397 7755
10 |
24
12
0ed
i/ -
¢ E{ o0 - 051
Ul‘ Il | L ’
ML N v ; L J
: T T . : : T : . T T : . T : ; : T : ;
8 & 4 2 0 PPM
USER: -- DATE: Apr 13 2010
F1- 300055 [F2- 754356 [SW1- 4803 I [OF1 17085 I [PTS1d 16384 [
EX: s2pul PW: 58 nsec [PD: 10 sec [xa: lLB:00 [ Nuts - $-2.66 13Apr2010
=~
m
K
=
0
HN
MeOC-
[Eeg a
Chemical Fommula: CygH xCIFNO
Exact Mass 337.07
Molecular Weight= 35778
mz 387.07 (100.0%), 299.07 (32.7%), 38607 (21.0%), 40007 (5.7%), 399.08 (2.1%)
— T T — T T T ——T
0 65 70 75 -80 -85 PPM
blank line USER: - DATE: Mar 82010
F1- 287 308 [F2- 300054 [swi- 64035 [ [oF1- 230082 I [PTS1d- 37768 [
EX: s7pul [Pw 57 msec [PD:15 <ec [na-30 1B 00 [ Nuts - $7 66F_08Mar2010
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2-66—c 2 = ®w—owv oo o9
266 £ g Free  de¢ 43
[ SN N4
i
| | |
|
WWMMWWWMMWMMWW%WWWMWWWWWW&W ‘ ‘ ‘i ) H
2‘20 ZTIO 2‘00 1130 1%0 1;0 1230 1%0 ILLO 1230 1‘20 1‘10( 1;00 5;0 E;O ’;0 (;O gO 4;0 BIO éO {0 L) JIO
1 (ppm,
Chiral HPLC Analysis of 3e
HPLC Report
Sample Name: Data File:HGC-2-44+-. .. che

Operator:
Time:07:29

Date:2010-12-28

| my e’; = |
" 1§ |
!
e
B0+
a0 |
o |
|
| &___,,L\,_J L S |
|
4 8 12 16 20 ]
Min |
N — _ I - SPR——— |
_No. PeakNo ID.Name R.Time  PeakHeight  PeakArea PerCent
1 1 7.213 108698, 4 940799, 7 49, 6798
2 2 8. 027 91980. 2 952928. 3 50. 3202
Total 200678. 6 1893727.9 100. 0000
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HPLC Report

Sample Name:

Data File:HGC-4-69CZQ. che

before column chramatography

Operator: Date:2010-12-28
Time:08:28
18— B - -
my i ‘
1600 1
1400, i
1200+
1000 ‘
800 |
o |
)
| 200 g i
o] N v
| 0 2 4 6 8 10 12 14 %
T
No. PeakNo ID.Name  R.Time  PeakHeight PeakArea _PerCent
1 1 7.127 1711607. 7 19317804, 1 97. 3195
2 2 7.900 46587. 7 532074.5 2. 6805
Total 1758195, 4 19849878. 6 100. 0000
HPLC Report
Sample Name: Data File:HGC-4-69CZT. . . che
Operator: Date:2010-12-28
Time:08:11
I — _ — .
™ 1400, -
1200 i
10001
800-
| 600
e
200- g
Ot : e A i
0 2 4 8 8 10 12 14 16
| - o _I_ﬂln
_No. PeakNo ID. Name R, Time PeakHeight _ PeakArea B PerCerl_t_
1 1 7.127 1458045. 9 16957288. 1 96.9474
2 2 7.877 41963. 7 533935.3 3.0526
Total 1500009, 7 17491223. 3 100. 0000
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(R)-Ethyl 4-(4,4,4-trifluoro-3-(methoxycarbonyl)-3-(2-methoxyphenylamino)but-1-ynyl)benzoate (3f).

ISR 3 B S
&8 PR THEAS g8
~ e i aa
\ N \| N\
) ||
MeQ, :
HN
FaC
Me0,0 Sy
CO,Et
Chemical Fermula: Co3HopFaNOg
ExactMass: 435.1294
Molecular Weight: 4353931
01 3109 02
. f1.e8 03
_ 0.77 o
01 4 —_—
1.00
— S N IL,UI‘\J L - T J .___J.‘L_, — \.4L_‘.."4- AJI
| . . . | . . . | . . . | . . . |
a 3 4 2 0 PPM
blank line USER. -- DATE: Mar 26 2010
F1 300.033 [F2. 75 456 [SW1. 480 [OF1. 18011 [ [PTS1d: 16384
EX. s2pul [PW. 58 use [PD: 10 sec A |8 00 Nuts - $2-74C_26Mar2010
z
2
ha
MeO
H N: :
FaC
Me0,C X
COEt
Chemical Formula: CoHgF3NO 5
Exact Mass' 435 1294
Molecular Weight: 435 393 1
T T T T T T T T T T T T T
0 -50 -100 -150 PPM
blank line USER. -- DATE: Mar 26 2010
F1.282.308 [F2 300,054 [SW1: 64033 [ [oF1. 230082 I [PTS1d. 32768 I
EX: s2pul [PW: 5.7 usec [PD: 15 sec [na: 32 LB 00 [ Nurs - -2 74F_26Mar2010
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9-71-c 2% ¥ RE25%3993%838% s-sgzexsnce 2
274 ¢ % H-BANIRERESZSZOCZSGicecad E:
% s e e N
1
| |
| |
|
I
‘ } (I ' ~ }
32)0 2;}0 2;30 2}0 2;50 2%0 ZLLO 2;30 2;0 2‘10 Z}JO 1;0 1;&0 1;0 1%0 1%0 111(<) 1)30 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20
f1 (ppm
Chiral HPLC Analysis of 3f
HPLC Report
Sample Name: Data File:HGC-2-88+-. .. che
Operator: Date:2010-12-27
Time:08:03
.._.E__. e —_— — — — O Me
mv
1604
| 140 8 NH
| 120 N | \‘.
. | Fgc\\ CO,Me
| 100+ | | \\
f 801 |
| 6 E
i 404
| 1
| 20 I
| { |
| O_J\/J_ | = CO,Et
| 0 4 8 12 16 20 24 28 32 %
— — e - = ~ — —— e — Min i
No. PeakNo ID.Name  R.Time  PeakHeight  PeakArea PerCent
1 1 13.727 175173. 3 3370476. 7 50. 1665
2 2 20. 727 119999, 2 3308170. 4 49, 5335
Total 295172. 4 6678647, 1 -+ 100. 0000
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HPLC Report

before column chramatography

Sample Name: Data File:HGC-4-672Q. che
Operator: Date:2010-12-27
Time:09:58
— .
| mV 1200 i
i -
I 10001 i
|
.! 800 {
! |
! 600 |
’ |
‘ 400‘. ‘I
| - . |
i s |
i o w N I
[ 4 8 12 16 20 24 28 32 36 |
L . R S ™ 'n__‘
Mo PoakNo ID.Name _R.Time  PoskHeight  PeakArea  PerCent
1 1 13. 477 1233370. 2 24535852, 6 95.9312
2 2 20. 277 37327.2 1040656. 7 4. 0688
Total 1270697, 4 25576509. 4 100. 0000 - o
HPLC Report
Sample Name: Data File:HGC-4-672T. che
Operator: Date:2010-12-27
Time:08:37
[—m\.l' § J
:l 10004 sF |
| |
ol |
6001 i
|
) |
|
200 o
| :
0 —
0 4 8 12 16 20 24 28 32 36 40
| o . . Min
No. PeakNo ID.Neme  R.Time  PeakHeight PeakArea  PerCent
1 1 13. 627 1089395. 0 21087603. 4 '95. 9291
2 2 20.617 33398.6 894878. 5 4, 0709
Total 1122793.6  21982481.9 100. 0000
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(R)-Methyl 4-cyclohexenyl-2-(2-methoxyphenylamino)-2-(trifluoromethyl)but-3-ynoate (3g).

S

Cnemical Formula: CgHogFgNOg
Exact Mass: 367.1395
Molecular Weight: 367.3622

(=R = e Bk SR ] =
3 gl g i R B R = o
LR & SS80ctwsBwn ¢ Sa
~~ © o I e R =E]

=

5

P
J

<— 6.162|

T— 6.156
5.606

blank line

93 081 ‘ ’ﬂ
| I
U_q \ o) 08 | LHJJ ‘L
T e T T R

USER: - DATE: Apr 15 2010

F1: 300055 [F2.75.456

[PTS1d 16384

75.041

MeO :
HN
FaC

Me0,C"

Chemical Formula: € qgHagF 3N O3
Exact Mass: 367.1395
Molecular Weight: 367.3622

0 50 -100 150 PPM
blank line USER: -- DATE: Mar 25 2010
F1:287 308 [F2- 300054 [SW1: §4035 I [oF1- 230087 I [PTS14- 32768
EX: opul [PW- 57 yeec [PD:15 <ec [na-3 1R-00 [ Nute €2 73F_25Mar2010
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2-T3-¢c = @ TETRRD228I22 8 < N =% MO —Om — o
273 g ¢ &H¥isgzzezze Z  Fefd ddodad ddaa
NS\ N SNV Y4
|
[}
| | |
f
h ‘ WWMWMJWM«J‘ ,‘hw Vb ot o N
2;0 2}0 22)0 1;)0 1%0 1;0 1%0 1%0 1110 1;0 1;0 1}0 (IL)O) €;0 ?;0 ’;0 E;O ;O 410 30 20 {0 b J10 J20
f1 (ppm
Chiral HPLC Analysis of 3g
i 1
160
tdﬂi
r'.!u-l -
-
100 = Z
i x-;
80+ h it
| 1 -.| OMe
o | I
! |
401 P NH
1 |
” FL F.CV N co,Me
ol . P SN II'\-_— B s \\ 2
0 2 1 & 8 0 12 14 15 18 .
Min
Mo, PeakMNo R Time PeakHeight PeakArea ParCent
1 1 13,127 G1116, 6 2415291, 8 449, 6979
2 2 14,680 78558, 0 2444656, 2 50, 3021
Total 169674, 7 4859947, 9 100, G000
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mv |
I 80 .
! 701 i
I |
i 601 :
. :
i 40 1 '
| l |
| 30 |
20 \
104 I f\ Il
0 JL /\ [ V=
i 0 4 8 12 16 20 2'1i
Min :
No. PeakNo R. Ti‘me P_eakHeigl]t_ o Pgakﬁr_e_-a_ o _Pe_r_Cent_ L
1 1 13.077 42466. 9 1031002. 0 99, 7685
2 2 14,577 111.1 2391.9 0.2315
Total 42578. 0 1033393. 9 100. 0000

before column chromatography

my 160:
| 1404
| 120]
: 1004 E
' 80
’ 60 |
|
40 1
| \ .
20 } | o]
, ol S -
! 0 4 8 12 18 20 24
. Min
No. PeakNo R, Time:_ . Pg:_akl_-laighlil;__ Pgakﬂjrea PerCent
1 1 13,113 84195. 9 2235363, 3 89, TR58
2 2 14,827 235.0 4798, 2 0. 2142
Total 84430.9 2240161, 5 100, 0000

after column chromatography
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(R)-Methyl 4-cyclopropyl-2-(2-methoxyphenylamino)-2-(trifluoromethyl)but-3-ynoate (3h).

MeQ,C
E

Chemical Formula: CygH1gF3NO3
Molecular Weight: 327.30

— 3.906]
3884
3.866]

97 20 20
S fos S
- - 058 10 ~fo4
0.88 182
i8] | |
— S — il Mo L
. . | ! | . | : . | ! ] |
8 3 4 2 0 PPM
blank line USER: -- DATE: May 12 2010
FL 300.055 [F2. 75456 [SW1- 450 [ [OF1: 1801 I [PTS1d 16384 I
EX opul [Pw: s 8 usec [PD: 10 sec [a LB 00 [ Nuts - §2 4798 12Mav2010
=
g
g
0
8
MeO. :
HN
MeO2C
Fiol
Chemical Formula: CygH1gF3NO3
Molecular Weight: 327.30
T T T T T T T T T T T T
0 -50 -100 -150 PPM
blank line USER: .- DATE. May 12 2010
F1. 282 308 [F2. 300,054 [sw1: 64035 [ [OF1. 230082 [ [PTS1d. 32768 I
EX: s2pul [Pw: 5.7 nsec [PD:15 cec Inaz16 [LB:00 [ Nurs - $2.472AF 12Mav2010
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472B-C

wdw-6-40-10c13 g % ;%;g%ggg % § §§§§§§§§§§ : 2
NSNS NPV \ \
|
! |
0 VUSROS OO W 1 G OO S o
20 210 200 19 180 170 160 150 140 130 120 110 100 9 8 70 6 5 40 30 20 10 0 -10
£1 (ppm)
Chiral HPLC Analysis of 3h
I T
\ my 350 r~ 5
’ 300 ‘
l 250- ‘
|
‘ 200- |
‘ 150 }
| | OMe
| L
| NH
| Q,f__f——r’\—/\z———} ‘
‘ 0 4 8 12 16 20 y ‘ F3C\\\\ CO,Me
in
No. PeakNo ID. Name R.Time eangi_gI{*ci/Jaﬂea 'PerGerlir -
_.1 T 7.7717 353140. 5 3165398. 1 49, 8019
2 2 8. 527 308758. 6 3190581. 7 50. 1981
¥otal o o ' 661899. 2 6355979. 8 100. 0000
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before column chramatography

| mv 220 B
200
1804
160
140
1204
100
80
60-
40-
20- =
p;
0_
0 4 8 12 16 20 24
Min
No. PeakNo I[_). Name R.Time PeakHeight PgakArea' PerCen‘;
1 1 7.777 216594, 8 2147230. 1 99. 2313
2 2 8.527 1888.5 16632. 8 0. 7687
Total 218483. 3 2163862. 8 100. 0000
| rn\fm: .; !
| 18004 I
| 1600 |
| 1400 |
| 12001
5; 1000 |
| 800 !
600 .
i 400+ '
| 2001 g
X . _
0 2 4 6 8 10 12 14 16 18|
Min |
No. PeakNo ID.Name R.Time PeakHeight ngk_i_kfe__a_ _ _PerGent_
1 1 7.727 2009651. 4 21004026. 3 99. 1001
2 2 8. 477 19180. 2 190726. 3 0. 8999
Total 2028831. 6 21194752.5 100. 0000
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(R)-Methyl 2-(2-methoxyphenylamino)-5,5-dimethyl-2-(trifluoromethyl)hex-3-ynoate (3i).

e
HN

MeQ;C

FoC

Chemical Formula: C7HF-NO,
Exact Mass: 3431395
Molecuiar Weight: 343 3408

PIPPD
~——-0.003
— -0.01

a8
A58 18
|
ﬂ\ | 'l |
| WS LY ol A 7 A L,
: . . . T . . . T . . . T
8 3 4 2 0 PPM
blank line USER- -- DATE: Apr 28 2010
F1: 300053 [F2- 75456 [sw1 2803 [ [oF1 18014 [PTs1d 16384 [
EX- spul [Pw- 58 usec [PD-10 <ec NA 1B 00 [ Nuts - $-2-80C_J8Ap2010
o
<
b
&
MeOD
HN
MeO,C
Fic’
Chemical Formula: C7HpF3NO4
ExactMass: 343.1395
Molecular Weight: 343 3408
T T T T T T T T
0 -50 -100 -150 PP
blank line USER: -- DATE: Apr 28 2010
F1: 282 308 [F>- 300 054 [SW1: 64035 [oF1- 23008 [PTS1d 37768
EX ol [Pw- 57 usec [PD 15 <ec [na-30 1500 [ Nuts - -2-80CF_28Apr2010
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[ 1 Ty R RVARY]
|
‘ P | ‘ il
A | ok b | | . .
T T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20
1 (ppm)
Chiral HPLC Analysis of 3i
HPLC Report
Sample Name: Data File:HGC-2-21+-. che
Operator: Date:2010-12-29
Time:10:51
rea— OMe
my N ?
1200 ﬁ
‘ u NH
10001 | | .
| ‘ ‘ FsCY \"CO,Me
8004 I |
1 tl
| 1 1
600 1
5 1
1 | 1
2004 ‘ 'I !l |:
oL L UL
0 2 4 6 8 10 12 14 18 18 20
Min
No. PeakNo R.Time PeakHe i ght PeakArea PerCent
1 1 8. 427 1304768. 9 17223561. 3 49, 9477
2 2 9.927 1322731.0 17259646. 5 50. 0523
Total 2627499.9 34483207. 8 100. 0000
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HPLC Report

Sample Name: Data File:HGC-4-66Q. che
Operator: Date:2010-12-29
Time:11:26

=527

L mv t
1 m- ’T I
soo] !
400+
m.
| |
2001 | i
1 |
1004 N l
, i |
0 2 i 6 8 10 12 14 6 |
Min
No. PeakNo R.Time PeakHeight PeakArea PerCent
1 1 8.527 5175. 4 54167.3 1. 2686
2 2 9. 827 638301. 4 4215721. 2 98. 7314
Total 643476. 8 4269888. 5 100. 0000
before column chramatography
HPLC Report
Sample Name: Data File:HGC-4-66T. che
Operator: Date:2010-12-29
Time:11:09
o 4g00q S .
| myv T
i 8004 |
BOO-+ i
7004 | |
600+
sm_
400+ |
o
200 i
. 100 g |
| i} e = ..__I
0 2 4 6 8 10 12 14 16
Min
No. PeakNo R.Time  PeakHeight  PeakArea PerCent
1 1 8. 660 11765.5 124800. 2 1. 1751
2 2 10,177 943712.7 10496015. 8 98. 8249
Total 955478. 2 10620816, 0 100. 0000

after column chramatography
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(R)-Methyl 2-(2-methoxyphenylamino)-6-phenyl-2-(trifluoromethyl)hex-3-ynoate (3j).

3
S
"0
HN
MeQ,C:
Xy
Chemical Formula: C5HxF3NO,
Exact Mass: 391.1395
Molecular Weight: 391.3836
?as .02 1 2.01
082 - I
T T 0E o 'ng
__J ‘JLJ o )‘.'l - Ja_;u. A . 1
T T T . . T T T . . T T T . T . T T T
8 6 4 2 0 PPM
blank line USER -- DATE May 12 2010
FL: 300.055 [F2.75.456 [sw1: 4803 [ [oF1 17065 I [PTS1d: 16384
EX: pnl [pw: 58 neec [PD: 10 sec [na LB 00 [ Muts - $ 2 678_10Mav2010
o
g
i
g
meo]@
HN
MeO,C
e =
Chemical Farmula: CoiHagFNOy
Exact Mass: 391.1385
Molecular Weight: 391.3836
T T T T T T T T T T T T .
0 -50 -100 -150 PP
blank line USER: -- DATE- May 12 2010
F1. 282 308 [E2. 300,054 [SW1. 64035 [ [oF1. 230082 [PTS1d 32768
EX sopul [PW: 57 usec [PD:15 cec NA- 16 B 00 [ Nuts - §2 67AF 12Mav2010
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2-67B-c 5 a3 2IUNSE5E% - dec e xw oo - o
2-67B € ¥ 2 dissdzEzz g Fegs dd dz ES g
\ I AN D R ARRY
|
|
! |
| L L .
2;0 ZTIO ZL)O 1;)0 léO 1‘70 1250 1%0 lliO 150 1;0 ITIO ‘ IT())O E;O E;O ;0 (;0 éO 410 BIO ZTO {0 T0 J10
f1 (ppm
Chiral HPLC Analysis of 3]
mV gopd LT- :FS —‘
8004 |
7004 |
o
500- |
o i OMe
m_ 1
200] _ NH
100] \_J F,CY " Cco,Me
4] A JI
0o 4 8 12 16 20 24 |
| S win |
No. PeakNo ID.Name  R.Time PeakHe i ght PeakArea PerCent
1 1 11. 477 924158.5 12936033. 2 49, 0785
2 2 12, 677 872668, 6 13421786. 7 50.9215
Total 1796827, 0 26357819. 9 100. 0000
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mV 240 H ]

- F
m_
180
1601 |
140 :
1201 |
100- |
ao_
60_
40+ - i
201 [
0 4 8 12 16 20 |
L - N Min |
No. PeakNo ID. Name R. Time PeakHeigIE ~ PeakArea PerCent
1 1 11. 577 6225. 8 96006. 2 2. 4682 o
2 2 12, 808 251919. 7 3793692, 1 97.5318
Total 258145, 5 3889698, 6 - 100, O_le_)'(]'_ o
before column chramatography
| mv 400 r:
sm_
m_
250+
200+
150+
100+
50 S ﬂ 1
o VR A
0 2 4 6 8 10 12 14 16 18
) Min
ﬂt_ Peakl'lq 1D. Name R'I'_rme PeakHeight PeakArea PerCent
1 1 11. 577 9758, 2 141981. 6 2. 2206
2 2 12. 777 405925, 6 6251899, 5 97, 7794
Total 415683, 9 6393881. 0 100. 0000

after column chramatography
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(R)-Methyl 2-(2-methoxyphenylamino)-2-(trifluoromethyl)dec-3-ynoate (3K).

7.089
6.848
6.830(
6.818
6.808]

7.26H
7.112
7.101

e
y -

2.243
2.220
2.197|

HN
F,c\"COaMe
Chemical Formula: C jgHo4F 3N O3
ExactMass:371.1708
Molecular Weight: 371.3940
6.14
r
albo /
as - 0
a4 11 02 [-“/s/ h
| /
A ‘ p” A
U ,JL_,. AV
T T . T T . T T : T T : T T . T T ;
& 4 2 0 PPM
blank line USER: -- DATE- Apr22 2010
1300053 [F2.75.456 [sw1. 480 [ [OF1. 18014 [ [PTS1d: 16384 I
EX. spul PW. 58 use [PD: 10 sec [NA. L8000 | Nuts - $-2.978 22Apr2010
g
8
o
©
MeQ = I
N =
f,c—\COMe
W
Chemical Formula C‘QHQ;FgrlD:‘
ExactMass: 371.1708
Molecular W eight: 371.3940
T T T T T T T T T T T .
0 -50 -100 -150 PPM
‘blank line USER: -- DATE: Apr 22 2010
F1- 282 308 [F2 300 054 [Sw1- 64035 [ [oF) 230082 I [PTS14 32768 [
EX sdpul PW- 5 7 usec [PD: 15 sec a3 100 [ Nuts - §-2-07RF_224pr2010 |
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2-97Bc % 2 sngTegne ¥ 5 e v sxme cxanas
2-978 g 2 d¥dagzss g = Fre 2 dodiz EPRREE
NSNS N Y Ce N
|
|
i
|
[ |
| I |
! | J‘M ;
2;0 2}0 2;)0 1;)0 1%0 1;0 1%0 1%0 1110 1%0 1;0 1}0 IL)O §;0 ?;O '}0 E;O ;0 410 310 éO {0 b J10
1 (ppm)
Chiral HPLC Analysis of 3k
HPLC Report
Sample Name: Data File:HGC-2-90A+-. che
Operator: Date:2010-12-28
Time:12:38
R - I ,
| mv |
| 100 ;
I 60 OMe
40 |
\ NH
20 W
| \ \ | FsC" \"co,Me
I e )
2 4 6 8 10 12 14 16 18 I N-CoHys

No. PeakNo ID.Name  R.Time  PeakHeight  PeakArea PerCent
1 1 7.270 105646. 2 2471514. 5 - 51,1821
2 2 8. 673 62258. 4 2357351. 8 48,8179
Total 167904. 6 4828866, 2 100. 0000
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HPLC Report

Sample Name: Data File:HGC-4-74Q. che
Operator: Date:2010-12-28
Time:13:20

mv
250

200+

150

100

T i
7. 387

0o 2 4 6 8 10 12 14 16 18
_Min_
No. PeakNo ID.Name R.Time  PeakHeight PeakArea _.PerCent
1 1 7.387 10106. 6 195413. 8 1. 8831
2 2 8. 763 276291, 7 10181971. 41 98. 1169
Total 286398. 3 10377385. 2 100. 0000
before column chramatography
HPLC Report
Sample Name: Data File:HGC-4-74T. che
Operator: Date:2010-12-28
Time:12:59
ol : )
350
3004
250
2004
150
|
100 |
50+ kS
0+
0 2 a 6 8 10 12 14 16 18
) - - Min
No. PeakNo ID. Name R.Time  PeakHeight PeakArea PerCent
1 1 7.447 16028. 6 331337.4 2. 0607
2 2 8. 877 397929. 4 15747339. 6 97,9393
Total ' 413958. 0 16078677. 0 100. 0000

after column chramatography
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(S)-Methyl 2-(2-methoxyphenylamino)-2-(trifluoromethyl)-4-(trimethylsilyl)but-3-ynoate (3l).

3.926
3.874

F3C—\~CO Me

W
™S

Chemical Formula: CgH,gF 3N O4Si
Exact Mass: 359.1165
Molecular Weight: 359 4156

po7
09
95
a7 0
U J i J\
. W n L S
. T . T T : T ; T T : T : T T ; T : T T
8 & 4 2 0 PPM
blank line USER: - DATE: May 10 2010
F1 300055 [F2-75 456 [SW1- 4803 I [OF1 1801 5 [ [PTS1d 16384 [
EX: <Jpul [PW. 58 use [PD: 10 sec [Na [LB. 00 [ Nuts - §-3-2BH_10Mav2010
i
5
hs
MeOD
H
F3C CO,Me
TMS
Chemical Formula: C 4gHagF 3N O3S
Exact Mass: 359.1165
Molecular W eight: 359 4156
T T T T T T T T T T T T T
0 -50 -100 -150 PPM
blank line USER: -- DATE: May 10 2010
F1- 282 308 [F2 300054 [SW1- 64033 I [oF] -230082 [ [PTS1d 32768
EX- <ol [PW- 5 7 usec [PD 15 sec a3 [lr- 00 I Nuts - §-3-2BF_10Max2010
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= o
< = - Qo T= ag
o = a7 ) IS &3
= =) R =8 e ow
= S SR N 8 a3

-0.76

T

220
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210

T
200

T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50
£1 (ppm)
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Chiral HPLC Analysis of 3l

1.727

oW
‘ NH

N\
\- 0 2 4 8 8 10 12 14 18 18 20 { FaC™ |\ C0Me
S Min_|
TMS
No. Peakl'lc;_ ID. Name R:_Tir_rle PeakHeight PeakArea PerCent
1 1 6. 377 716992, 7 15971217, 7 49. 1193 n
| 2 _ 2 7. 727 J6T667.3 16543929, 5 50. 8807
Total 1084660, O 325151473 100. (}DE'D_ N
.I mv N
m-
250
200 =
150
1004
53' =
1 &
0 ) |
0 2 4 6 8 10 12 14
L Min |
No. PeakNo ID. Name R. Time Pengsight PeakArea PerCent
1 1 6. 437 4913. 4 101610, 2 1. 1534
2 .2 _ 7.777 198488. 0 8708159. 6 98. 8166
Total 203401. 4 8809769, 8 100, 0000

after column chramatography
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(R)-Methyl 5-(tert-butyldimethylsilyloxy)-2-(2-methoxyphenylamino)-2-(trifluoromethyl)pent-3-ynoate

(3m).

= o
I =E E S
25 ge
$ Ha de
‘I"“'I‘ \"
I |
MeO
HN ©
FiC—\-COzMe
W
4
Chemical Formula: CagH2:FaN 04Si
ExactMass:-431.1740
Molecular Weight: 431.5213
(00
94
alp2
03
a4 87
,‘n 04 055
1 || | ‘ ‘
f | | /| | \‘J
o L___ - S R R SRV T N SRR & | WS
T T T T T T : . . . . . T T T T T T . .
8 5 4 2 0 PPM
USER: NMR - DATE: Apr 21 21:49:10 2010 (UT=8h) NMR@SIOC
F1: 300130 [F2-1 000 [swi 6173 I [oF1-1803 4 [PTS1d: 32768 [
EX 73l [PW- 102 usec [PD 10 <ec Ixa: 16 1B 03 Nuts - $%UH N7 4 12010-04-06_-2-05A |
v
3
g
MeO _,,l £
FaC—
9
~S
Chemical Formula: C2gH 2aF 3N O 4S5 i
ExactMass: 4311740
Molecular Weight: 421.5213
.
T T T T T T T T T T T T . .
0 -50 -100 -150 200 PRI
USER. NMR - DATE. Apr 21 21:51:33 2010 (UT=8h) NMR@SIOC
F1. 282404 [E2 1.000 [SW1. 6756 I [oF1 282402 [PTS1d 63536 [
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Chiral HPLC Analysis of 3m

mv
3504
3001 |
2501 & |
200 .
! OMe
100 5 NH
50- i | W
‘ FC CO,Me
D_
_ 0 4 8 12 16 20 24 28 ;
L Min OTBDMS
No. PeakNo ID. Name R.Time PeakHe i ght PeakArea PerCent
1 1 6. 285 220558, 2 6066888, 6 50. 2469
2 2 9. 052 46869, 1 6007278.3 49. 7531
Total 267427, 4 12074166, 8 100. 0000
mv |
350-
|
s
250+ A
1| I,l' \,‘
200 [\
] |
150+ rII \
1 :I \\
100- I | \
o= [\
50+ ] < / \
D—‘ SESTONS ;'I l\—-mh, /’\ 2 e o~ — _
0 2 4 6 8 10 12 14 6 18
Min
No. PeakNo 1D. Name R. Time_  PeakHeight =~ PeakArea ~  Per(Cent e
1 1 6.018 28887. 4 719545. 4 2. 64416
2 2 8.318 260364. 9 26488698. 9 97. 3554
Total 289252, 3 27208244. 3 100. 0000

after column chramatography
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Gram-scale catalytic asymmetric synthesis of 3a

1804 5
mv +
' 160 T =
140- T
120- ‘ ‘
100- |
80-
50_
40 |
| !
20- I 'I
o ' ;"". .rIV\-\m__I'\_J lL__.‘_,I "\_,., —
0 2 4 8 8 10 12 14 16 18 20
Min
No. PeakNo ID. Name R. Time PeakHe ight PeakArea PerCent
1 1 7.127 163672. 7 1836024. 8 52. 3244
2 2 8. 877 139045. 0 1672900. 3 47. 6756
Total 302717.8 3508925. 1 100. 0000
3500
mv
3000-
25004 @OME
2000 & NH
1500- | : FsC"\"CO,Me
1000/ \
Ph
500+ | l -
| %
0 JN 2
0 2 4 6 8 10 12 14
Min
No. PeakNo ID. Name R. Time PeakHeight PeakArea PerCent
1 1 - 7.127 1691706. 6 18376725. 7 98. 3921
8. 877 22916.8 300313. 9 1. 6079
Total 1714623. 4 18677039. 6 100. 0000

after column chramatography
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Gram-scale catalytic asymmetric synthesis of 3m

rem——

after column chramatography
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(R)-methyl 2-((2-methoxyphenyl)amino)-2-(trifluoromethyl)but-3-ynoate (5).

T - T — —
K E38LEs 8 43 2 g 8
P b P P D 0 w o o - Q
L1 ]
\ \Y |W \ ||I
Med” ; P
HMN =
F3C COzMe
pemical Formula: CygH 2F3NO3
Exact Mass: 287.08
Maolecular Weight: 287.23
.25
a7 0
i ~Taz 085
|l |
J U I Jllh,_ l_._,-_- A J
T T T T T T T T T T T T T T T T T T T T
3 [ 4 2 0 FPM
blak Jine USER: -- DATE: Feb 28 2011
F1: 300.053 [F2: 75458 [SWL: 4303 | JoFL 18017 | [eTs14: 16384 [
EX: <ipal [PW: 5 & usec [P0 10 sec [ [1E 00 | hats - B5-JBOH_28Feh011 |
E
¥
| =
o
MeQ
SN 7(//
FiC* CO;
Chemical Formula: Cy
Exact Mass: 28
Molecular Weight: 287.23
T T T T T T T T T T T T T T T T T
-20 <0 50 80
F1: 282376 [F2: 1000 [swi: 57568 [ JoF1:-28240.8 I
EX: zzflqn [BwWr: 121 neae [P0 10 sec [aa 16 e 00
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I
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T T T T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

(R)-methyl 4-(benzo[d]thiazol-2-yl)-2-((2-methoxyphenyl)amino)-2-(trifluoromethyl)but-3

-ynoate (6).
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MeCC Sm g
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0.9 c i
gz T —fs 14
03g8
] ul._.‘l‘ .Jnl._.l L N ||u' (N——
T T T T T T T T T T T T T T T T T T T T
8 g 4 2 0 PEM
‘plak line LSI_'M
F1: 300,053 [F2: 75456 [swi: 4303 [ [oF1: 1800.8 [ [eTs14: 16384
EX: sapul [PW: 5.8 usec [PD: 10 sec [rra [LE: o0 I duts - $5-9H_11Mar2011
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(R)-Methyl 2-(2-methoxyphenylamino)-4-phenyl-2-(trifluoromethyl)butanoate (77).
]

MeO;C:
[

hemical Formula: CygHgpFaNO 3
Exact Mass: 367.1385
Molecular Weight 367.3622

9N
A 323
IE.QE k]
/ |I {
| i/
Aoy
" L o ﬁuk.__-——.«ll._——u
T T T T T T T T T T T T T T T T T T T T
] 8 4 2 o PPM
blzzk line USER: -- DATE: Sep 15 2010
F1: 300055 IE2: 75 456 [swri: 2803 I JoF1: 17904 I [PTsidose7 . j63ma |
EX: s2pul [P sg us [P 10 =ec [roa- g [lz0n [ Tuts - SHNME
=
7
m
=
4
! — T T I ———————————— —————— —
Fo &5 0 -85 70 75 80 -85 -20 -BFFM
‘blank Lipe USER- --DATE: Sep 152010
F1: 287308 [F2: 300,054 [sW1 54033 I [oFL: 230082 I [PTs14. 32768 I
EXC <2pul [PW: 67 usec [PD: 15 sec [ia-1s 1B o0 [ Touts - SENME.
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hge-4-4-c
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Chiral HPLC Analysis of 7’

’TW ” e

s —_— S S
_ ] . . i
120 ;

100+

80+

40

20

No. PeakNo ID. Name ] R.Time _“_Pgakﬂgight “PeakArga PerCeq

1 1 9. 230 135165. 2 2255122. 4 46. 5269
2 2 10. 627 133249. 8 2591797. 2 93,4731

268415.0 4846919. 6 100. 0000

my

5
S
— 7T

250+

200+

1504

100+

50+

9.127

L | | | Min

No. PeakNo ID.Name R Time  PeakHeight  PeakArea PerCent
1 1 9. 127 6028. 2 94128. 8 1. 1344
2 2 10. 477 417956. 6 8203551. 9 98. 8656
Total 423984. 8 8297680. 7 100. 0000
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(R)-Methyl 2-amino-4-phenyl-2-(trifluoromethyl)butanoate (7).

w
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I“_
L&/ L
NH;

MeOoC
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TEE
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Chemical Formula: CppH4FINCy
Exact Mass: 261.0977
Molecular Weight: 261.2403
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F1- 300055 [F2: 75 456 [sm: 2203 I JoF1 18000 I [PTsid ose7 . 1e3me |
EX: sopul [pw:sg us [P 10 =ec [roa- g lzon [ Murs - $4-1412H_308ep2010
-
&
2
NH2
MeOC
F3
Chemical Formula: C pH4FNCe
Exact Mass: 261.0977
Molecular Weight: 261.2403
T T T T T T T T T T T T T T T T T T T T T T
0 50 -100 -180 PPM
blapk line u : Sep 30 2010
F1:282308 [E2: 300 054 [sw1: 4035 loF1: -23008 2 I [pTs1d 10448 . 3276
EX: s2pul [pw:62 us [pD:15 cec [ra: 18 [lm:00 [ Nuts - §4-1414F_30Sep2010
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HGC-4-13-C

z $  F3gas Izg =8 = g g o
HGC-4-13 & s LSS R B « T 2
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Chiral HPLC Analysis of 7

mv
1000

800+

600-

200

400+

—t. 177

Min

No. PeakNo R.Time PeakHe i ght PeakArea PerCent
1 1 5. 318 1071916. 8 7519959, 1 19. 2720
2 2 6. 177 879287. 2 7712186.9 50. 7280
Total 1954234. 0 15262146. 3 100, 0000
i my 7004 _‘
] i
" 3 |
!
: 400
am-
|
! 2004
i 1004 " |
i} L f._._.JI !
! 0 1 2 3 4 5 5 7 8 8
| Min
No. PeskNo R.Time  PeakHeight  PeakArea PerCent
1 5. 402 2871.9 18229, 2 0. 4348
2 2 6,238 495937. 7 41744108, 7 99, 5652
Total 498909, 5 4192637.9 100. 0000
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