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General procedurefor preparation of 3-phenylamino-but-2-enoic acid methyl ester
la (analogously la-1d, 1f-1i). A mixture of methyl acetoacetate (1.16 g, 10 mmol),
aniline (0.93 g, 10 mmol) and acetic acid (60.1 mg, Immol) was placed in a ultrasound
bath Branson 1210 for 3h. At the end of the reaction, 5 mL of ethanol was added. The
solution was dried with Na,SQOy, filtered and concentrated with reduced pressure. The
residue was purified by passing through a silicagel column to give the pure product as a
white solid 1.35 g (70 %).

: NH O

la e
OMe

'H NMR (300 MHz, CDCl3) § 10.38 (br s, 1H), 7.27-7.36 (m, 2H), 7.08-7.19 (m, 3H),
4.71 (s, 1H), 3.69 (s, 3H), 2.00 (s, 3H); **C NMR (75 MHz, CDCl3) § 170.7, 159.1, 139.2,
129.0,125.0, 124.4, 85.5, 50.2, 20.3.

: NH O

b o
3-Phenylamino-but-2-enoic acid ethyl ester (1b). This compound was obtained from
ethyl acetoacetate by the same method used for 1a as ayellow il (60%). *H NMR (300
MHz, CDCls)  10.44 (br s, 1H), 7.30-7.35 (m, 2H), 7.08-7.18 (m, 3H), 4.72 (s, 1H), 4.17
(g, J = 7.1 Hz, 2H), 2.00 (s, 3H), 1.30 (t, J = 7.1 Hz, 3H); *C NMR (75 MHz, CDCl5) &

170.2, 158.7, 139.2, 128.9, 124.7, 124.1, 85.9, 58.5, 20.1, 14.4.



: NH O

1c S 0oRt

3-Phenylamino-pent-2-enoic acid ethyl ester (1c). This compound was obtained from
3-oxo-pentanoic acid ethyl ester by the same method used for 1a as a yellow oil (58%).
"HNMR (400 MHz, CDCl3) & 10.42 (br s, 1H), 7.30-7.34 (m, 2H), 7.09-7.18 (m, 3H),
475 (s, 1H), 4.16 (q, J = 7.1 Hz, 2H), 2.33 (g, J = 7.5 Hz, 2H), 1.30 (t, J = 7.2 Hz, 3H),
1.04 (t, J = 7.5 Hz, 3H); ®*CNMR (75 MHz, CDCl3) & 171.2, 165.1, 139.7, 129.5, 125.6,
1255, 84,5, 59.2, 25.9, 150, 12.8; MS (ESl) m/e 220 (MH"); HRMS Calcd. for
Ci13H1sNO; : 220.1338, found : 220.1336.

: NH O

A
OEt

1d

6-M ethyl-3-phenylamino-hept-2-enoic acid ethyl ester (1d). This compound was
obtained from 6-M ethyl-3-oxo-heptanoic acid ethyl ester by the same method used for 1a
as ayelow oil (55%). *H NMR (300 MHz, CDCl3) $10.34 (br s, 1H), 7.31-7.36 (m, 2H),
7.09-7.20 (m, 3H), 4.74 (s, 1H), 4.16 (g, J = 7.1 Hz, 2H), 2.28-2.33 (m, 2H), 1.48 (sept, J
= 6.6 Hz, 1H), 1.28-1.37 (m, 5H), 0.77 (d, J = 6.5 Hz, 6H); *C NMR (75 MHz, CDCl3) &
170.6, 163.8, 139.1, 129.0, 125.1, 125.0, 84.8, 58.6, 37.1, 30.1, 27.6, 22.1, 14.5; MS (ESI)
m/e 262 (MH"); HRMS Calcd. for CisH24NO; : 262.1799, found : 262.1807.

Aot
NH O

AN
u OEt

3-(4-Fluor o-phenylamino)-but-2-enoic acid ethyl ester (1f). This compound was
obtained from ethyl acetoacetate and 4-fluoro aniline by the same method used for 1a as
ayellow ail (68%). 'H NMR (300 MHz, CDCls) § 10.24 (br s, 1H), 6.97-7.07 (m, 4H),
4.68 (s, 1H) 4.14 (q, J = 7.1 Hz, 2H), 1.91 (s, 3H), 1.27 (t, J = 7.1 Hz, 3H); ®C NMR (75
MHz, CDCl3) 6 170.4, 160.2 (d, J = 244.9 Hz), 159.0, 135.2 (d, J=2.9 Hz), 126.6 (d, J =
8.2 Hz), 115.7 (d, J = 22.5 Hz), 85.8, 58.7, 20.0, 14.5.



Br

NH O

19 Moa

3-(3-Bromo-phenylamino)-but-2-enoic acid ethyl ester (1g). This compound was
obtained from ethyl acetoacetate and 3-bromo aniline by the same method used for 1a as
acolorless ail (59%). *H NMR (300 MHz, CDCl3) & 10.38 (br s, 1H), 7.21-7.24 (m, 2H),
7.14 (t, J = 7.9 Hz, 1H), 6.98 (d, J = 8.3 Hz, 1H), 4.71 (s, 1H), 4.12 (q, J = 7.1 Hz, 2H),
1.99 (s, 3H), 1.26 (t, J = 7.1 Hz, 3H); *C NMR (75 MHz, CDCls) § 170.0, 157.7, 140.7,
130.1, 127.3, 126.5, 122.4, 122.2, 87.4, 58.7, 20.1, 14.4; MS (ESI) m/e 284 (MH™);
HRMS Calcd. for C12H1sNO,Br : 284.0286, found : 284.0286.

Meo\©\
NH O
1h
MOEt

3-(4-M ethoxy-phenylamino)-but-2-enoic acid ethyl ester (1h). This compound was
obtained from ethyl acetoacetate and p-anisidine by the same method used for laasa
yellow solid (70%). *H NMR (300 MHz, CDCl3) & 10.16 (br s, 1H), 7.01-7.04 (d, J=8.5
Hz, 2H), 6.84-6.86 (d, J=8.6 Hz, 2H), 4.65 (s, 1H), 4.14 (9, J = 7.1 Hz, 2H), 3.79 (s, 3H),
1.88 (s, 3H), 1.28 (t, J = 7.1 Hz, 3H); *C NMR (75 MHz, CDCl3) & 170.4, 159.9, 157.4,
132.0, 126.7, 114.1, 84.6, 58.5, 55.3, 20.0, 14.5.

OMe

NH O
s og

3-(3-Methoxy-phenylamino)-but-2-enoic acid ethyl ester (1i). This compound was

obtained from ethyl acetoacetate and m-anisidine by the same method used for la asa

yellow ail (63%). 'H NMR (300 MHz, CDCls) § 10.41 (br s, 1H), 7.20 (t, J = 8.1 Hz, 1H),

6.61-6.70 (m, 3H), 4.69 (s, 1H), 4.14 (q, J = 7.1 Hz, 2H), 3.77 (s, 3H), 2.01 (s, 3H), 1.28



(t, J=7.1 Hz, 3H); ®*C NMR (75 MHz, CDCl3) § 170.2, 160.0, 158.6, 140.4, 129.5,
116.3, 110.1, 109.7, 86.1, 58.6, 55.0, 20.2, 14.4.

General procedurefor preparation of 3-phenyl-3-phenylamino-acrylic acid ethyl
ester 2a (analogoudly 1le, 2b-2e). A mixture of ethyl benzoylacetate (1.92 g, 10 mmol),
aniline (0.93g, 10 mmol) and p-toluenesulfonic acid monohydrate (0.19 g, I1mmol) was
dissolved in 10 mL of ethanol and refluxed overnight. After the reaction mixture was
cooled to room temperature, the solution was dried with Na,SO, and concentrated under
reduced pressure. The residue was purified by passing through a silicagel column to
givethefinal product as a pale yellow ail (1.36g, 51%).

: NH O

N
OEt

2a
'H NMR (300 MHz, CDCl3) & 10.65 (br s, 1H), 7.60-7.70 (m, 5H), 7.42 (t, J = 7.4 Hz,
2H), 7.16-7.30 (m, 1H), 7.00 (d, J = 7.5Hz, 2H), 5.34 (s, 1H), 4.55 (g, J = 7.1 Hz, 2H),
1.66 (t, J = 7.1 Hz, 3H); **C NMR (75 MHz, CDCls) § 170.1, 159.0, 140.3, 135.9, 129.4,
128.6, 128.4, 128.2, 122.9, 122.2, 91.1, 59.3, 14.5.

: NH O

AN
FsC OEt
le

4,4,4-Trifluor o-3-phenylamino-but-2-enoic acid ethyl ester (1e). Thiscompound was
obtained from ethyl 4,4,4-trifluoroacetoacetate and aniline by the same method used for
2a as acolorless oil (45%). *H NMR (300 MHz, CDCls) § 9.90 (br s, 1H), 7.32-7.37 (m,
2H), 7.20-7.27 (m, 3H), 5.38 (s, 1H), 4.22 (q, J = 7.1 Hz, 2H), 1.31 (t, J = 7.1 Hz, 3H);
3C NMR (75 MHz, CDCl3) & 169.6, 147.0 (q, J = 31.5 Hz), 138.3, 129.2, 128.9, 126.6,
126.0, 88.4 (d, J=5.3 Hz), 60.0, 14.2.



Me 2b

3-Phenylamino-3-p-tolyl-acrylic acid methyl ester (2b). This compound was obtained
from methyl 4-methyl-benzoylacetate and aniline by the same method used for 2a as a
pale yellow solid (60%). *H NMR (360 MHz, CDCls) & 10.33 (br s, 1H), 7.27-7.29 (m,
2H), 7.11-7.15 (m, 4H), 6.93-6.98 (m, 1H), 6.72-6.75 (m, 2H), 5.05 (s, 1H), 3.78 (s, 3H),
2.37 (s, 3H); *C NMR (90 MHz, CDCls) § 170.4, 159.3, 140.5, 139.6, 132.9, 129.1,
128.6, 128.1, 122.9, 122.2, 90.3, 50.6, 21.3; MS (ESI) m/e 268 (MH"); HRMS Calcd. for
Ci17H1sNO; : 268.1338, found : 268.1340.

: NH O

SN
OMe

E 2c

3-(4-Fluor o-phenyl)-3-phenylamino-acrylic acid methyl ester (2¢). This compound
was obtained from methyl 4-fluoro-benzoylacetate and aniline by the same method used
for 2a as awhite solid (58%). *H NMR (360 MHz, CDCl3) & 10.30 (br s, 1H), 7.33-7.36
(m, 2H), 7.09-7.13 (m, 2H), 6.94- 7.00 (m, 3H), 6.68-6.70 (m, 2H), 5.01 (s, 1H), 3.76 (s,
3H); *C NMR (90 MHz, CDCls) § 170.2, 163.2 (d, J = 249.5 Hz), 157.9, 140.1, 131.8 (d,
J=3.1Hz),130.0 (d, J=8.4 Hz), 128.6, 123.1, 122.2 (d, J= 6.6 HZz), 115.4 (d, J =214
Hz), 90.7, 50.6; MS (ESI) m/e 272 (MH*); HRMS Calcd. for C16H1sNO,F : 272.1087,
found : 272.1073.

i NH O

e
OMe

OMe 2d
3-(2-M ethoxy-phenyl)-3-phenylamino-acrylic acid methyl ester (2d). This compound
was obtained from methyl 2-methoxy-benzoylacetate and aniline by the same method
used for 2a as awhite solid (67%). *H NMR (300 MHz, CDCl3) 6 10.52 (br s, 1H), 7.33-
7.37 (m, 2H), 6.91-7.08 (m, 4H), 6.66-6.73 (m, 3H), 4.86 (s, 1H), 3.74 (s, 3H), 3.40 (s,



3H); *C NMR (75 MHz, CDCl3) § 170.5, 157.6, 155.9, 140.3, 130.8, 130.0, 128.1, 124.9,
123.1, 121.3, 120.7, 110.9, 88.4, 55.0, 50.4; MS (ES|) m/e 284 (MH"); HRMS Calcd. for
C17H15NO;s : 284.1287, found : 284.1283.

: NH O

X
OMe

Me 2e
3-Phenylamino-3-o-tolyl-acrylic acid methyl ester (2€). This compound was obtained

from methyl 2-methyl-benzoylacetate and aniline by the same method used for 2a as a
white solid (62%).*H NMR (360 MHz, CDCls) § 10.59 (br s, 1H), 7.12-7.31 (m, 3H),
6.95-7.03 (m, 3H), 6.77-6.86 (m, 1H), 6.52-6.55 (m, 2H), 4.73 (s, 1H), 3.68 (s, 3H), 2.07
(s, 3H); *C NMR (90 MHz, CDCls) § 170.5, 159.4, 139.7, 135.7, 135.4, 130.3, 129.1,
128.7, 128.6, 125.9, 123.0, 120.6, 88.9, 50.5, 19.3; MS (ESI) nVe 268 (MH"); HRMS
Calcd. for C17H18NO, : 268.1338, found : 268.1341.

General Asymmetric Hydrogenation Procedure.

In a glovebox, 0.002 mmol of catalyst and 0.2 mmol of substrates were dissolved in 1 mL
of TFE (2,2,2-trifluoroethanol). This solution was then transferred into an autoclave. The
hydrogenation was performed at 50 °C (for 1) and 80°C (for 2) under 6 atm of H, for 18
to 24 h. After carefully releasing the hydrogen, the reaction mixture was directly passed
through a short silica gel plug. The enantiomeric excess was determined by Chiral HPLC

and the conversion was determined by crude NMR spectrum.

i NH O

4a OMe
3-Phenylamino-butyricacid methyl ester (4a).

'H NMR (360 MHz, CDCls) § 7.17-7.27 (m, 2H), 6.72 (t, J = 7.3 Hz, 1H), 6.64 (d, J =
7.7 Hz, 2H), 3.95-3.99 (m, 2H), 3.69 (s, 3H), 2.66 (dd, J = 5.2, 15.0 Hz, 1H), 2.44 (dd, J
= 6.9, 15.1 Hz, 1H), 1.29 (d, J = 6.4 Hz, 3H); *C NMR (90 MHz, CDCl3) § 172.2, 146.7,
129.4, 117.7, 113.6, 51.6, 46.0, 40.7, 20.6; [0]®p = -5.5 (c = 1, CHCl3) for 90.9 % ee;
Chiralpak OD-H, hex:ipa=99:1, ImL/min, t; = 21.5 min, t, = 27.0 min.



©\NH 0
A

4b OEt

3-Phenylamino-butyricacid ethyl ester (4b).

'H NMR (300 MHz, CDCl3) & 7.18-7.23 (m, 2H), 6.64-6.76 (m, 3H), 4.16 (, J = 7.1 Hz,
2H), 3.94-4.01 (m, 1H), 3.81 (br s, 1H), 2.65 (dd, J = 5.3, 15.0 Hz, 1H), 2.43 (dd, J = 6.9,
15.0 Hz, 1H), 1.26-1.34 (m, 6H); *C NMR (75 MHz, CDCls) § 172.3, 147.3, 129.8,
118.1, 114.0, 60.9, 46.4, 41.5, 21.1, 14.7; [0]®> = -2.2 (¢ = 1, CHCl5) for 94.8 % ee;
Chiralpak OD-H, hex:ipa=99:1, ImL/min, t; = 15.3 min, t, = 18.1 min.

: NH O

4c OEt

3-Phenylamino-pentanoic acid ethyl ester (4c).

'H NMR (300 MHz, CDCl3) § 7.15-7.20 (m, 2H), 6.62-6.72 (m, 3H), 4.12 (g, J= 7.2 Hz,
2H), 3.74-3.78 (m, 1H), 2.56 (dd, J = 5.8, 15.0 Hz, 1H), 2.48 (dd, J = 6.2, 15.0 Hz, 1H),
1.60-1.66 (m, 2H), 1.24 (t, J = 7.1Hz, 3H), 0.99 (t, J = 7.4 Hz, 3H); *C NMR (75 MHz,
CDCls) § 172.1, 147.3, 129.4, 117.5, 113.5, 60.5, 51.8, 39.0, 27.8, 14.2, 10.5; MS (ESI)
m/e 222 (MH"); HRMS Calcd. for CisH2oNO, : 222.1494, found : 222.1498; [o]*p = 7.9
(c =1, CHClI5) for 94.9 % ee; Chiralpak OD-H, hex:ipa=99:1, ImL/min, t; = 12.8 min,
t, = 14.4 min.

: NH O

OEt
4d

6-M ethyl-3-phenylamino-heptanoic acid ethyl ester (4d).

'H NMR (300 MHz, CDCls) § 7.16-7.27 (m, 2H), 6.63-6.73 (m, 3H), 4.13 (g, J = 7.1 Hz,
2H), 3.77 (m, 2H), 2.51-2.62 (m, 2H), 1.54-1.61 (m, 3H), 1.23-1.37 (m, 5H), 0.88-0.91
(m, 6H); *CNMR (75 MHz, CDCls) § 172.0, 147.2, 129.3, 117.3, 113.3, 60.4, 50.6, 39.3,
35.2, 32.8, 28.0, 22.6, 22.5, 14.2; MS (ESI) m/e 264 (MH"); HRMS Calcd. for



CisH26NO; : 264.1964, found : 264.1957; [0]%% = 2.7 (c = 1, CHCl5) for 89.7 % ee;
Chiralpak OD-H, hex:ipa=99:1, ImL/min, t; = 10.5 min, t; = 12.5 min.

: NH O

F3C OEt
4e

4,4,4-Trifluor o-3-phenylamino-butyric acid ethyl ester (4e).

'H NMR (300 MHz, CDCl3) 6 7.25 (t, J = 7.9 Hz, 2H), 6.85 (t, J = 7.0 Hz, 1H), 6.77 (d, J
= 8.2 Hz, 2H), 4.46-4.64 (m, 1H), 4.17 (g, J = 7.1 Hz, 2H), 3.95-4.00 (m, 1H), 2.87 (dd, J
=45, 15.6 Hz, 1H), 2.66 (dd, J = 8.8, 15.6 Hz, 1H), 1.24 (t, J = 7.1 Hz, 3H); *C NMR
(75 MHz, CDCl3) § 169.9, 146.2, 129.8, 119.8, 114.4, 61.8, 53.8 (g, J = 30.4 Hz), 35.5 (d,
J=1.7 Hz), 14.4; [0]®p = 1.4 (c = 1, CHCl3) for 78.9 % ee; Chiralpak OJ-H, hex:ipa=
99:1, ImL/min, t; = 31.2 min, t, = 40.7 min.

3-(4-Fluor o-phenylamino)-butyric acid ethyl ester (4f).

'H NMR (300 MHz, CDCl5) § 6.86-6.93 (m, 2H), 6.55-6.61 (m, 2H), 4.17 (g, J = 7.2 Hz,
2H), 3.84-3.92 (m, 1H), 3.69 (br s, 1H), 2.59 (dd, J = 5.4, 15.0 Hz, 1H), 2.42 (dd, J = 6.6,
15.0 Hz, 1H), 1.24-1.34 (m, 6H); *C NMR (75 MHz, CDCls) § 171.8, 155.9 (d, J =
235.3 Hz), 143.1, 115.7 (d, J = 22.2 Hz), 114.7 (d, J = 7.4 Hz), 60.5, 46.8, 40.8, 20.5,
14.2; MS (ES|) m/e 226 (MH"); HRMS Calcd. for C12H1/NOSF : 226.1243, found :
226.1248; [0]®p = -2.3 (c = 1, CHCl3) for 96.3 % ee; Chiralpak OJ-H, hex:ipa= 99:1,
ImL/min, t; = 30.1min, t, = 36.1 min.

Br

NH O

49 OEt

3-(3-Bromo-phenylamino)-butyric acid ethyl ester (49g).



'H NMR (300 MHz, CDCl3) 6 7.02 (t, J= 8.0 Hz, 1H), 6.76-6.82 (m, 2H), 6.52-6.55 (m,
1H), 4.15 (q, J = 7.1 Hz, 2H), 3.88-3.94 (m, 2H), 2.59 (dd, J = 5.3, 15.1 Hz, 1H), 2.45
(dd, J = 6.4, 15.1 Hz, 1H), 1.24-1.33 (m, 6H); *C NMR (75 MHz, CDCl3) § 171.5, 148.1,
130.6, 123.3, 120.2, 115.9, 112.1, 60.6, 45.8, 40.8, 20.4, 14.2; MS (ESI) m/e 286 (MH");
HRMS Calcd. for C1oHi7NO, : 286.0443, found : 286.0424; [0]*°p = -1.6 (c = 0.9, CHCl5)
for 96.1 % ee; Chiralpak OJH, hex:ipa=99:1, ImL/min, t; = 33.4 min, t, = 44.9 min.

Meo\©\
NH O

4h
OEt
3-(4-M ethoxy-phenylamino)-butyric acid ethyl ester (4h).

'H NMR (300 MHz, CDCl5) 3 6.76-6.81 (m, 2H), 6.59-6.64 (m, 2H), 4.14 (g, J = 7.1 Hz,
2H), 3.79-3.90 (m, 1H), 3.74 (s, 3H), 3.41 (br s, 1H), 2.60 (dd, J = 5.3, 15.0 Hz, 1H),
2.39 (dd, J = 6.8, 14.9 Hz, 1H), 1.23-1.28 (m, 6H); *C NMR (75 MHz, CDCl5) § 171.9,
152.3, 140.9, 115.3, 114.8, 60.3, 55.6, 47.1, 40.9, 20.5, 14.1; o] 205, =-4.0 (c=0.5,
MeOH) for 93.8 % ee, and the absolute configuration was determined to be R by
comparison with the reported data’; Chiralpak OJ-H, hex:ipa= 99:1, ImL/min, t; = 80.0

min, t; = 89.9 min.
OMe

NH O

N Moa

3-(3-M ethoxy-phenylamino)-butyric acid ethyl ester (4i).

'"H NMR (300 MHz, CDCl3) & 7.09 (t, J = 8.1 Hz, 1H), 6.19-6.30 (m, 3H), 4.15 (g, J =
7.1 Hz, 2H), 3.79-3.94 (m, 2H), 3.78 (s, 3H), 2.64 (dd, J = 5.1, 15.0 Hz, 1H), 2.43 (dd, J
= 6.9, 15.0 Hz, 1H), 1.24-1.29 (m, 6H); *C NMR (75 MHz, CDCls) & 171.7, 160.8,
148.2, 130.0, 106.5, 102.7, 99.4, 60.4, 55.0, 45.9, 40.9, 20.5, 14.2; MS (ESI) m/e 238
(MH"); HRMS Calcd. for C13H20NOs : 238.1443, found : 238.1428; [0]®p =-3.1(c = 1,
CHCI;3) for 95.7 % ee; Chiralpak OJ-H, hex:ipa=99:1, ImL/min, t; = 28.9 min, t, =35.1

min.



: NH O

OEt
5a

3-Phenyl-3-phenylamino-propionic acid ethyl ester (5a).

'H NMR (300 MHz, CDCls) § 7.29-7.44 (m, 5H), 7.11-7.17 (m, 2H), 6.59-6.71 (m, 3H),
4.87 (t, J= 6.6 Hz, 1H), 4.62 (br s, 1H), 4.15 (q, J = 7.1 Hz, 2H), 2.83-2.90 (m, 2H), 1.23
(t, J= 7.1 Hz, 3H); *C NMR (75 MHz, CDCls) § 171.6, 147.2, 142.6, 129.6, 129.2,
127.9,126.7, 118.2, 114.1, 61.3, 55.4, 43.4, 14.6; [0]*5 = -1.3 (c = 1, CHCl3) for 92.3 %
ee; Chiralpak OJ-H, hex:ipa=90:10, ImL/min, t; = 42.0 min, t; = 47.5 min.

: NH O

Me Sb

3-Phenylamino-3-p-tolyl-propionic acid methyl ester (5b).

'H NMR (360 MHz, CDCl3) § 7.28-7.31(m, 2H), 7.12-7.18 (m, 4H), 6.60-6.73 (m, 3H),
4.85 (t, J= 6.7 Hz, 1H), 4.57 (br s, 1H), 3.68 (s, 3H), 2.84 (d, J = 6.5 Hz, 2H), 2.35 (5,
3H); BC NMR (90 MHz, CDCls) 6 171.6, 146.7, 139.1, 137.0, 129.4, 129.1, 126.1, 117.7,
113.6, 54.6, 51.8, 42.6, 21.0; MS (ESI) m/e 270 (MH"); HRMS Calcd. for C17H20NO; :
270.1494, found : 270.1493; [0]*p = -16.9 (c = 0.5, CHCl5) for 91.1 % ee; Chiralpak
OD-H, hex:ipa=95:5, ImL/min, t; = 10.3 min, t, = 13.3 min.

: NH O

E 5c

3-(4-Fluor o-phenyl)-3-phenylamino-propionic acid methyl ester (5c).

'H NMR (300 MHz, CDCl3) & 7.34-7.38 (m, 2H), 6.99-7.15 (m, 4H), 6.67-6.73 (m, 1H),
6.54-6.57 (m, 2H), 4.83 (t, J = 6.6 Hz, 2H), 4.57 (br s, 1H), 3.67 (s, 3H), 2.81(d, J= 6.6
Hz, 2H); *C NMR (75 MHz, CDCls)  171.4, 146.5, 137.8, 129.2, 127.7 (d, J = 8.1 Hz),
118.0, 115.6 (d, J = 21.2 Hz), 113.7, 54.2, 51.9, 42.6; MS (ESI) m/e 274 (MH"); HRMS

10



Calcd. for CieH17NO,F : 274.1243, found : 274.1240; [0]*°s = 12.2 (c = 0.5, CHCI3) for
95.3 % ee; Chiralpak OD-H, hex:ipa=95:5, ImL/min, t; = 11.6 min, t, = 18.4 min.

: NH O

OMe

OMe 5d
3-(2-M ethoxy-phenyl)-3-phenylamino-propionic acid methyl ester (5d).
'"H NMR (300 MHz, CDCl3) & 7.28-7.33 (m, 2H), 7.09-7.15 (m, 2H), 6.89-6.92 (m, 2H),
6.58-6.67 (m ,3H), 5.13-5.18 (m, 1H), 4.74 (br s, 1H), 3.93 (s, 3H), 3.65 (s, 3H), 2.94 (dd,
J=5.1,14.9 Hz, 1H), 2.83 (dd, J = 7.9, 14.9 Hz, 1H); *C NMR (75 MHz, CDCl5) &
172.1, 156.8, 146.9, 129.2, 129.1, 128.4, 127.6, 120.7, 117.5, 113.7, 110.5, 55.3, 51.7,
50.6, 40.2; MS (ESI) m/e 286 (MH"); HRMS Calcd. for C17H20NO3 : 286.1443, found :
286.1444; [0]®, = -1.7 (c = 0.5, CHCI5) for 89.7 % ee; Chiralpak AS, hex:ipa= 99:1,
ImL/min, t; = 14.8 min, t, = 20.4 min.

: NH O

OMe

Me 5e
3-Phenylamino-3-o-tolyl-propionic acid methyl ester (5e).
'"H NMR (360 MHz, CDCl3) § 7.39-7.42 (m, 1H), 7.09-7.19 (m, 5H), 6.68 (t, J = 7.3 Hz,
1H), 6.52 (d, J = 7.7 Hz, 2H), 5.02-5.06 (m, 1H), 4.50 (br s, 1H), 3.67 (s, 3H), 2.74-2.83
(m, 2H), 2.48 (s, 3H); *C NMR (75 MHz, CDCl3) § 172.2, 147.1, 140.2, 135.4, 131.3,
129.6, 127.8, 127.1, 125.5, 118.2, 113.9, 52.4, 51.9, 41.4, 19.5; MS (ESI) nve 270 (MH");
HRMS Calcd. for Ci7H20NO, : 270.1494, found : 270.1494; [o]®p = 2.7 (c = 0.5, CHCl5)
for 79.3 % ee; Chiralpak OD-H, hex:ipa = 95:5, ImL/min, t; = 11.1 min, t; = 15.6 min.
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