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General Information

The starting materials, reagents and solvents, purchased from commercial suppliers, were used
without further purification. Analytical TLC was performed with silica gel GF254 plates, and
the products were visualized by UV detection. Flash chromatography was carried out using
silica gel 200 - 300. '"HNMR (400 MHz or 600 MHz) and *CNMR (151 MHz) spectra were
measured with CDCI; as solvent. All chemical shifts (J) are reported in ppm and coupling
constants (J) in Hz. High-resolution mass spectra (HRMS) were performed on Agilent 6520
with an ultra-high resolution quadruple Time-of-Flight (qTOF) detector and recorded under

electrospray ionization (ESI) conditions.

The synthesis of substrates

The synthesis of glycine derivatives A used in this work were prepared according to the
methods reported in literature. ! The synthesis of 1,1-diarylethylenes B used in this work were

prepared according to the methods reported in literature. >

Optimization of reaction conditions

Table S1: Screening of photocatalysts

photocatalysts (1 mol %

(o]
H\)ol\ ) > H N
N J]\ > 0
/©/ 0/\ * Ph Ph H,0 (30 mol %) /©/ Ph
Ph

blue LEDs, 50 °C, DMSO, Ar

entry photocatalyst (1 mol %) yield (%)h
1 - n.d.
2 [Ir(dF(CF3)ppy).(dtbbpy)|PFq 72
3 Ru(bpy);Cl, 10
4 fac-Ir(bpy); 5
5 [Ir(dtbbpy)(ppy)2|PF¢ 53
6 4CzIPN 54
7 Mes-Acr-ph*BF trace

A Reaction conditions: ethyl p-tolylglycinate (0.1 mmol), 1,1-diphenylethylene (0.4 mmol), photocatalysts
(1 mol %), H,0 (30 mol %), DMSO (0.25 mL), Ar, blue LEDs, 50 °C, 24 h. b Isolated yield.



Table S2: Screening of additive

n\)ol\ N JL [Ir(dF(CF3)ppy),(dtbbpy)|PF¢ (1 mg %) n 2 0/\
/©/ 0 T e “Ph additive (30 mol %) Ph
blue LEDs, 50 °C, DMSO, Ar
Ph
entry additive (30 mol %) yield (%)"
1 4-MePhSH 67
2 Cyclohexyl mercaptan 48
3 1-Dodecanethiol 64
4 Perfluorodecanethiopl 52
5 Benzyl mercaptan 69
6 Hantzsch ester trace
7 AcOH 46
8 TFA 8
9 H,0 72

# Reaction conditions: ethyl p-tolylglycinate (0.1 mmol), 1,1-diphenylethylene (0.4 mmol), [Ir(dF(CF3)ppy),(dtbbpy)]PF; (1
mol %), additive (30 mol %), DMSO (0.25 mL), Ar, blue LEDs, 50 °C, 24 h. ® Isolated yield.

Table S3: Screening the loading of additive

(o}
(o) [Ir(dF(CF3)ppy),(dtbbpy)|PF¢ (1 mol %) H
H\)L > N 0/\
0/\ + H 10
Ph” “Ph 20 (x mol %) Ph
blue LEDs, 50 °C, DMSO, Ar
Ph
entry additive yield (%)P
1 - 49
2 H,0 (30 mol %) 72
3 H,0 (50 mol %) 71
4 H,0 (1.0 equiv) 77
5 H,0 (2.0 equiv) 82
6 H,0 (3.0 equiv) 63
7 H,0 (5..0 equiv) 55
8 H,0 (8.0 equiv) 53

? Reaction conditions: ethyl p-tolylglycinate (0.1 mmol), 1,1-diphenylethylene (0.4 mmol), [Ir(dF(CF3)ppy),(dtbbpy)]PF; (1
mol %), H,O (x mol %), DMSO (0.25 mL), Ar, blue LEDs, 50 °C, 24 h. b Isolated yield.



Table S4: Screening of solvent

[Ir(dF(CF3)ppy),(dtbbpy)|PF, (1 mol %) H
> N o/\

h o ©
N\)LO/\+ J\ H,0 (2.0 equiv
Ph” “Ph 20 (2.0 equiv) Ph

blue LEDs, 50 °C, solvent, Ar

Ph
entry solvent yield (%)P

1 DMSO 82

2 DMF 39

3 DMA 35

4 EtOH 10

5 HFIP trace

6 DCE 45

7 DCM 9

8 EA 15

9 CHCl; 8

10 MeCN 18

A Reaction conditions: ethyl p-tolylglycinate (0.1 mmol), 1,1-diphenylethylene (0.4 mmol), [Ir(dF(CF3)ppy),(dtbbpy)]PFq (1
mol %), H,O (2.0 equiv), solvent (0.25 mL), Ar, blue LEDs, 50 °C, 24 h. b Isolated yield.

Table S5: Screening the loading of solvent

[Ir(dF(CF3)ppy),(dtbbpy)|PF¢ (1 mol %

(0]
H\)ol\ > N N
" M 0
/©/ o\ + N H,0 (2.0 equiv) /©/ Ph
Ph

blue LEDs, 50 °C, solvent, Ar

entry solvent yield (%)°
1 DMSO (0.1 mL) 26
2 DMSO (0.25 mL) 82
3 DMSO (0.5 mL) 71
4 DMSO (1.0 mL) 57
5 DMSO (2.0 mL) 20

2 Reaction conditions: ethyl p-tolylglycinate (0.1 mmol), 1,1-diphenylethylene (0.4 mmol), [Ir(dF(CF;)ppy),(dtbbpy)]PF (1
mol %), H,O (2.0 equiv), solvent (x mL), Ar, blue LEDs, 50 °C, 24 h. b Isolated yield.



General procedure of radical addition of glycine derivatives with alkenes

General procedure 1: To a dried Schlenk tube (10 mL) with a magnetic stirring bar were added
glycine esters (A, 0.2 mmol) and [Ir(dF(CF3)ppy)2(dtbbpy)]PFs (1 mol %) successively. Air
was then withdrawn and backfilled with argon for 3 times. Subsequently, alkenes (B, 0.8 mmol),
H,0 (2.0 equiv) and degassed DMSO (0.5 mL) were added under argon atmosphere. Then, the
resulting reaction mixture was 50 °C under blue LEDs (30 W) irradiation for 24 hours. The
reaction progress was monitored by TLC. After the reaction was completed, the reaction
mixture was diluted with ethyl acetate and poured into a separatory funnel, washed with brine
3 times. The combined organic layers were dried over Na,SO4 and concentrated under reduced
pressure after filtration, and the residue was purified by column chromatography to afford the

desired compounds C1-C31 (EA/PE = 1:3 - 1:150).

General procedure 2: To a dried Schlenk tube (10 mL) with a magnetic stirring bar were added
glycine esters (A, 0.2 mmol) and [Ir(dF(CF3)ppy)2(dtbbpy)]PFs (1 mol %) successively. Air
was then withdrawn and backfilled with argon for 3 times. Subsequently, alkenes (B, 0.4 mmol),
2, 4, 6-triisopropylbenzenethiol (30 mol %) and degassed DCE (2 mL) were added under argon
atmosphere. Then, the resulting reaction mixture was performed at 50 °C under blue LEDs (30
W) irradiation for 60 hours. The reaction progress was monitored by TLC. After the reaction
was completed, the reaction mixture was concentrated under reduced pressure, and the residue
was purified by column chromatography to afford the desired compounds C32 - C46 (EA/PE
=1:20 - 1:200).

General procedure 3: To a dried Schlenk tube (10 mL) with a magnetic stirring bar were added
glycine esters (A, 0.2 mmol) and [Ir(dF(CF3)ppy)2(dtbbpy)]PFs (1 mol %) successively. Air
was then withdrawn and backfilled with argon for 3 times. Subsequently, alkenes (B, 0.8 mmol)
and degassed DMSO (0.5 mL) were added under argon atmosphere. Then, the resulting reaction
mixture was 50 °C under blue LEDs (30 W) irradiation for 24 hours. The reaction progress was
monitored by TLC. After the reaction was completed, the reaction mixture was diluted with
ethyl acetate and poured into a separatory funnel, washed with brine 3 times. The combined
organic layers were dried over Na,SO,4 and concentrated under reduced pressure after filtration,

and the residue was purified by column chromatography to afford the desired compounds C47



- C54 (EA/PE = 1:20 - 1:80).

Scale-up experiment

To a dried Schlenk tube (25 mL) with a magnetic stirring bar were added ethyl p-tolylglycinate
(5 mmol), [Ir(dF(CF3)ppy)2(dtbbpy)]PFs (1 mol %) successively. Air was then withdrawn and
backfilled with argon for 3 times. Subsequently, 1,1-diphenylethylene (20 mmol), H,O (2.0
equiv) and degassed DMSO (12.5 mL) were added under argon atmosphere. Then, the resulting
reaction mixture was 50 °C under blue LEDs (30 W) irradiation for 24 hours. The reaction
progress was monitored by TLC. After the reaction was completed, the reaction mixture was
diluted with ethyl acetate and poured into a separatory funnel, washed with brine 3 times. The
combined organic layers were dried over Na,SO4 and concentrated under reduced pressure after
filtration, and the residue was purified by column chromatography to afford the desired

compounds (1.31 g, 70%).

Radical trapping experiments

To a dried Schlenk tube (10 mL) with a magnetic stirring bar were added ethyl p-tolylglycinate
(0.1 mmol) and [Ir(dF(CF3)ppy)2(dtbbpy)]PFs (1 mol %) successively. Air was then withdrawn
and backfilled with argon for 3 times. Subsequently, 1,1-diphenylethylene (0.4 mmol), H,O
(2.0 equiv), TEMPO (2.0 equiv) and degassed DMSO (0.25 mL) were added under argon
atmosphere. Then, the resulting reaction mixture was 50 °C under blue LEDs (30 W) irradiation
for 1 hours. then reaction mixture was diluted with ethyl acetate and poured into a separatory
funnel, washed with brine 3 times. The combined organic layers were dried over Na,SO4 and
concentrated under reduced pressure after filtration, and detected by HRMS analysis of the

reaction mixture.

The isotope labelling experiments with D:O

To a dried Schlenk tube (10 mL) with a magnetic stirring bar were added ethyl p-tolylglycinate
(0.1 mmol) and Ir(dF(CF3)ppy)2(dtbpy)PFs (1 mol %) successively. Air was then withdrawn

and backfilled with argon for 3 times. Subsequently, 1,1-diphenylethylene (0.4 mmol), D,O



(2.0 equiv) and DMSO degassed (0.25 mL) were added under argon atmosphere. Then, the
resulting reaction mixture was 50 °C under blue LEDs (30 W) irradiation for 24 hours. The
reaction progress was monitored by TLC. After the reaction was completed, the reaction
mixture was diluted with ethyl acetate and poured into a separatory funnel, washed with brine
3 times. The combined organic layers were dried over Na,SO4 and concentrated under reduced
pressure after filtration, and the residue was purified by column chromatography to afford the

desired compounds in 58% yield with 26% deuterium incorporation.

D,0(2 equiv) N /J\
DMSO, blue LEDs (50 °C), Ar Ph ! Ph

58% (26% D)

0._0
h © [Ir(dFCF3ppy)s(dtbbpy)]PFe \O\ j/ ~
N\)l\o/\ + JJ\ .
Ph” “Ph

Trapping plausible carbanionic species with CO;

To a dried Schlenk tube (25 mL) with a magnetic stirring bar were added ethyl p-tolylglycinate
(0.1 mmol) and [Ir(dF(CF3)ppy).(dtbbpy)|PFs (1 mol %) successively. hen evacuated and back-
filled with CO, atmosphere 3 times. Subsequently, 1,1-diphenylethylene (0.4 mmol) and
DMSO (0.25 mL) were added under CO, atmosphere and the tube was sealed at atmospheric
pressure of CO; (1 atm). Then, the resulting reaction mixture was performed at 50 °C under
blue LEDs (30 W) irradiation for 24 hours. The reaction progress was monitored by TLC. After
the reaction was completed, CHsl (2 equiv) and Cs>COs (2 equiv) was added and stirred at 50 °C
for 4 hours, the reaction mixture was diluted with ethyl acetate and poured into a separatory
funnel, washed with brine 3 times. The combined organic layers were dried over Na,SO4 and
concentrated under reduced pressure after filtration, and the residue was purified by column
chromatography to afford the desired compounds (EA/PE = 1:30). 'H NMR (400 MHz, CDCl5)
6 7.32-7.21 (m, 10H), 6.95 (d, /= 8.4 Hz, 2H), 6.51 (d, J= 8.6 Hz, 2H), 4.21 (t, /= 5.5 Hz,
1H), 3.96 - 3.76 (m, 2H), 3.58 (s, 3H), 3.22 (dd, /= 14.3, 6.0 Hz, 1H), 3.00 (dd, /= 14.3, 5.1
Hz, 1H), 2.70 (s, 3H), 2.23 (s, 3H), 1.02 (t, J=7.1 Hz, 3H).



The light on-off experiment ©*!

To a dried Schlenk tube (10 mL) with a magnetic stirring bar were added ethyl p-tolylglycinate
(0.1 mmol) and Ir(dF(CF3)ppy)2(dtbpy)PFs (1 mol %) successively. Air was then withdrawn
and backfilled with argon for 3 times. Subsequently, 1,1-diphenylethylene (0.4 mmol), H,O
(2.0 equiv) and DMSO (0.25 mL) were added under argon atmosphere. Then, the resulting
reaction mixture was performed 50 °C under blue LEDs (30 W) irradiation. The reaction
mixture was diluted with ethyl acetate and poured into a separatory funnel, washed with brine
3 times. The combined organic layers were dried over Na,SO4 and concentrated under reduced
pressure after filtration Sixteen identical reactions were carried out simultaneously and yield
was determined by '"H NMR of the crude mixture using 1,3,5-Trimethoxybenzene as internal
standard. These experiments with continuous intervals of irradiation and dark periods leaded to
total interruption of the reaction proceed in the absence of light, and reactivity is restored under

further light. These results indicated that light is an essential component of the reaction.
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Time course experiments !

To a dried Schlenk tube (10 mL) with a magnetic stirring bar were added ethyl p-tolylglycinate
(0.1 mmol) and [Ir(dF(CF3)ppy)2(dtbbpy)]PFs (1 mol %) successively. Air was then withdrawn
and backfilled with argon for 3 times. Subsequently, 1,1-diphenylethylene (0.4 mmol), H,O

(2.0 equiv) and DMSO (0.25 mL) were added under argon atmosphere. Then, the resulting



reaction mixture was performed 50 °C under blue LEDs (30 W) irradiation. The reaction
mixture was diluted with ethyl acetate and poured into a separatory funnel, washed with brine
3 times. Twelve identical reactions were carried out simultaneously and yield was determined
by 'H NMR of the crude mixture using 1,3,5-trimethylbenzene as internal standard. Reaction
times 0.5h, 1 h, 1.5h,2h,2.5h,3h,5h,7h,9h, 11 h,14 h, 17 h were plotted for the increase

of product with time and decrease of feedstock ethyl p-tolylglycinate with time.
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Stern-Volmer luminescence quenching analysis

DMSO was degassed with a stream of argon for 1 h. [Ir(dF(CF3)ppy)2(dtbbpy)|PFs (3.4 mg, 15
umol) was dissolved in 200 mL DMSO to prepare a 1.5x10” M solution. 9.5 mL of this solution
was added to each of a set of 5 volumetric flasks (10 mL). Subsequently, the solution of
quencher ethyl p-tolylglycinate or 1,1-diphenylethylene in DMSO (1.0 mL, 0.0125 M) was
added in increasing amounts (0, 50 puL, 100 pL, 150 pL and 200 pL) to the volumetric flasks
and the volume of volumetric flasks were adjusted to 10 mL by adding DMSO. Emission
intensities were recorded by using F-4700 Fluorescence Spectrometer. All solutions were
excited at 380 nm and the fluorescence emission spectra were recorded. The ratio of the
maximum fluorescence emission intensities maximum between samples without and with
quencher were plotted against the quencher concentration to generate the Stern-Volmer plots

below.
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Cyclic voltammetry study

Cyclic voltammograms

Workstation model CHI660E at room temperature. Samples were prepared with 0.2 mmol of
substrate in 10 mL of 0.1 M tetrabutylammonium hexafluorophosphate in dry, degassed
acetonitrile. Measurements employed a glassy carbon working electrode, a Pt counter electrode,

and an Ag/AgCl reference electrode, and a scan rate of 100 mV/s. The obtained value was
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Characterization of the products

oj/o\
\O\HPhJ\

Ph

Methyl 4,4-diphenyl-2-(p-tolylamino)butanoate (C1). The desired pure product was obtained
in 76% yield (54.6 mg) as a white solid. m.p. = 132 - 133 °C. "H NMR (400 MHz, CDCls) §
7.32-7.23 (m, 8H), 7.23 - 7.16 (m, 2H), 6.92 (d, J= 6.7 Hz, 2H), 6.37 (d, J = 8.5 Hz, 2H), 4.31
-4.25 (m, 1H), 4.01 - 3.86 (m, 2H), 3.62 (s, 3H), 2.63 - 2.55 (m, 1H), 2.40 - 2.32 (m, 1H), 2.20
(s, 3H). "C NMR (151 MHz, CDCl3) § 174.7, 144.6, 144.2, 143.4,129.7, 128.6, 128.5, 128.1,
127.8, 126.5, 126.4, 114.0, 55.6, 52.0, 47.2, 39.1, 20.4. HRMS (ESI-Q-TOF) m/z: [M + H]"

calcd for C4H6NO> 360.1958; found 360.1957.

ACHS

N

A
Ph

Ph

Methyl 2-((4-methoxyphenyl)amino)-4,4-diphenylbutanoate (C2). The desired pure product
was obtained in 81% yield (64.0 mg) white solid. m.p. =93 - 95 °C. '"H NMR (600 MHz, CDCl;)
§7.31 - 7.25 (m, 8H), 7.22 - 7.17 (m, 2H), 6.69 (d, J = 8.9 Hz, 2H), 6.42 (d, ] = 8.9 Hz, 2H),
430 (dd, J=9.4, 6.1 Hz, 1H), 3.84 (dd, J =9.0, 5.1 Hz, 1H), 3.79 (s, 1H), 3.71 (s, 3H), 3.62 (s,
3H), 2.61 - 2.55(m, 1H), 2.37 - 2.31 (m, 1H). *C NMR (151 MHz, CDCl;) & 175.0, 152.9,
144.2, 143.3, 140.9, 128.7, 128.5, 128.1, 127.8, 126.6, 126.4, 115.6, 114.8, 56.5, 55.6, 52.0,
47.2,39.2. HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for C24H26NO3 376.1907; found 376.1908.

R,

Methyl  2-((4-((2-(4-isobutylphenyl)propanoyl)oxy)phenyl)amino)-4,4-diphenylbutanoate
(C3). The desired pure product was obtained in 80% yield (87.8mg) as a colorless oil. 'H NMR
(600 MHz, CDCl3) 6 7.29 - 7.21 (m, 10H), 7.20 - 7.16 (m, 2H), 7.11 (d, J = 8.1 Hz, 2H), 6.73
(d, J=8.9 Hz, 2H), 6.35 (d, /= 8.8 Hz, 2H), 4.24 (dd, /= 9.5, 6.5 Hz, 1H), 4.01 (s, 1H), 3.89
- 3.84(m, 2H), 3.61 (s, 2H), 2.61 - 2.55 (m, 1H), 2.46 (d, J=7.1 Hz, 2H), 2.37 - 2.31 (m, 1H),
1.89 - 1.81 (m, 1H), 1.56 (d, J = 7.1 Hz, 3H), 0.90 (d, J = 6.6 Hz, 6H). *C NMR (151 MHz,
CDClL) & 174.4, 173.6, 144.6, 144.1, 143.2 143.0, 140.6, 137.4, 129.4, 128.7, 128.5, 128.0,



127.7, 127.2, 126.6, 126.5, 121.9, 114.2, 55.6, 52.1, 47.2, 45.2, 45.0, 39.0, 30.1, 22.4, 18.5.
HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for C36H4NO4 550.2952; found 550.2950.

ax”
N

H A
Ph Ph

Methyl 2-((4-fluorophenyl)amino)-4,4-diphenylbutanoate (C4). The desired pure product was
obtained in 71% yield (51.6 mg) a white solid. m.p. = 136 - 138 °C. '"H NMR (600 MHz, CDCl;)
0 7.23 - 7.16 (m, 8H), 7.15 - 7.09 (m, 2H), 6.75 - 6.70 (m, 2H), 6.31 - 6.26 (m, 2H), 4.19 (dd,
J=1.6,6.9 Hz, 1H), 3.85 (s, 1H), 4.21 - 4.17 (m, 1H), 3.55 (s, 3H), 2.55 - 2.50 (m, 1H), 2.31 -
2.24 (m, 1H). ®*C NMR (151 MHz, CDCl3)§ 174.5, 156.4 (d, J=236.4 Hz), 144.1, 143.2, 143.2
(d, /=19 Hz), 128.7, 128.6, 128.0, 127.8, 126.6, 126.5, 115.7 (d, J=22.5 Hz), 115.0 (d, J =
7.5 Hz), 56.1, 52.1, 47.2, 39.0. '’F NMR (376 MHz, CDCl;) § -126.45. HRMS (ESI-Q-TOF)
m/z: [M + H]" calcd for C23H23FNO,; 364.1707; found 364.1708.

cn\©\oj,o\

N

Ho L
Ph” Ph

Methyl 2-((4-chlorophenyl)amino)-4,4-diphenylbutanoate(C5). The desired pure product was
obtained in 66% yield (50.1 mg) a white solid. m.p. = 155 - 157 °C."H NMR (600 MHz, CDCl;)
6 7.33-7.20 (m, 10H), 7.06 (d, J= 8.8 Hz, 2H), 6.36 (d, /= 8.9 Hz, 2H), 4.26 (dd, J=9.2, 6.2
Hz, 1H), 4.08 (s, 1H), 3.93 - 3.88 (m, 1H), 3.66 (s, 3H), 2.66 - 2.60 (m, 1H), 2.42 - 2.35 (m,
1H). ®C NMR (151 MHz, CDCls) & 174.2, 145.4, 144.0, 143.1, 129.1, 128.7, 128.6, 128.0,
127.8, 126.7, 126.5, 123.1, 114.9, 55.3, 52.2, 47.2, 38.9. HRMS (ESI-Q-TOF) m/z: [M + H]"
calcd for Cy3H23CINO; 380.1412; found 380.1413.

N
H J\
Ph Ph

Methyl 2-((4-bromophenyl)amino)-4,4-diphenylbutanoate (C6). The desired pure product was

obtained in 78% yield (66.6 mg) a white solid. m.p. = 146 - 148 °C. "H NMR (600 MHz, CDCls)
67.31-7.16 (m, 10H), 7.17 (d, J = 8.8 Hz, 2H), 6.28 (d, /= 8.8 Hz, 2H), 4.23 (dd, /=9.4, 6.4



Hz, 1H), 4.07 (d, /= 9.8 Hz, 1H), 3.90 - 3.85 (m, 1H), 3.63 (s, 3H), 2.64 - 2.58 (m, 1H), 2.39 -
2.33 (m, 1H). ®C NMR (151 MHz, CDCl3) § 174.2, 145.8, 143.9, 143.1, 131.9, 128.7, 128.6,
128.0, 127.7, 126.7, 126.5, 115.3, 110.2, 55.1, 52.2, 47.2, 38.9. HRMS (ESI-Q-TOF) m/z: [M
+ HJ" calcd for Ca3Hp3BrNO, 424.0907; found 424.0906.

N
DR
Ph Ph

Methyl 2-((4-iodophenyl)amino)-4,4-diphenylbutanoate (C7). The desired pure product was
obtained in 28% yield (26.3 mg) as yellow solid. m.p. = 157 - 159 °C. 'H NMR (600 MHz,
CDCl3) & 7.35 (d, J= 8.8 Hz, 2H), 7.31 - 7.19 (m, 10H), 6.20 (d, /= 8.8 Hz, 2H), 4.22 (dd, J =
9.2,6.4 Hz, 1H), 4.07 (s, 1H), 3.91 - 3.86 (m, 1H), 3.65 (s, 3H), 2.64 - 2.58 (m, 1H), 2.40 - 2.33
(m, 1H). >C NMR (151 MHz, CDCl;) § 174.1, 146.5, 143.9, 143.1, 137.8, 128.7, 128.6, 128.0,
127.7, 126.7, 126.6, 115.9, 79.5, 55.0, 52.2, 47.2, 38.9. HRMS (ESI-Q-TOF) m/z: [M + H]"
calcd for C3H23INO; 472.0768; found 472.0766.
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Ethyl 4,4-diphenyl-2-(p-tolylamino)butanoate (C8). The desired pure product was obtained in
82% yield (61.2 mg) as a white solid. m.p. = 113 - 115 °C. "H NMR (600 MHz, CDCl3) § 7.31
-7.23 (m, 8H), 7.21 - 7.17 (m, 2H), 6.91 (d, J= 8.3 Hz, 2H), 6.37 (d, J= 8.4 Hz, 2H), 4.28 (dd,
J=9.1,6.5 Hz, 1H), 4.13 - 4.04 (m, 2H), 3.94 - 3.86 (m, 1H), 2.60 - 2.54 (m, 1H), 2.40 - 2.34
(m, 1H), 2.20 (s, 3H), 1.21 (t, J = 7.1 Hz, 3H). *C NMR (151 MHz, CDCl;) § 174.2, 144.6,
144.2, 143.4, 129.7, 128.6, 128.5, 128.1, 127.8, 127.7, 126.5, 126.4, 114.1, 61.0, 55.7, 47.3,
39.2, 20.4, 14.2. HRMS (ESI-Q-TOF) m/z: [M + H]" caled for CasHasNO, 374.2115; found
374.2114.
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Benzyl 4,4-diphenyl-2-(p-tolylamino)butanoate (C9). The desired pure product was obtained
in 75% yield (65.2 mg) as a white solid. m.p. = 166 - 168 °C. 'H NMR (400 MHz, CDCls) §
7.42 - 7.35 (m, 3H), 7.35-7.21 (m, 10H), 6.97 (d, J = 8.0 Hz, 2H), 6.44 (d, J = 8.0 Hz, 2H),
5.12 (s, 2H), 4.29 (t, J = 8.6 Hz, 1H), 4.07 - 3.96 (m, 2H), 2.69 - 2.59 (m, 1H), 2.50 - 2.41 (m,
1H),2.27 (s, 3H).">*C NMR (151 MHz, CDCl3) § 174.1, 144.5, 144.0, 143.4, 135.5, 129.7, 128.6,
128.5,128.5,128.2,128.2,128.0,127.8,127.8,126.5, 126.4, 114.1, 66.7,55.7,47.2,39.1, 20.4.
HRMS (ESI-Q-TOF) m/z: [M + H]" caled for C3oH30NO, 436.2271; found 436.2269.
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Isobutyl 4,4-diphenyl-2-(p-tolylamino)butanoate (C10). The desired pure product was
obtained in 75% yield (50.4 mg) as a white solid. m.p. = 121 - 123 °C. '"H NMR (400 MHz,
CDCl;) 6 7.32 - 7.23 (m, 8H), 7.23 - 7.17 (m, 2H), 6.90 (d, J = 6.4 Hz, 2H), 6.36 (d, J = 6.2 Hz,
2H), 5.01 -4.93 (m, 1H), 4.33 —4.25 (m, 1H), 3.92 (s, 1H), 3.87 - 3.81 (m, 1H), 2.59 - 2.50 (m,
1H), 2.41 - 2.31 (m, 1H), 2.20 (s, 3H), 1.19 (d, J = 6.2 Hz, 6H). '*C NMR (151 MHz, CDCls)
0173.8,144.6,144.2,143.5,129.6, 128.6, 128.5, 128.0, 127.9, 127.7, 126.5, 126.4, 114.1, 68.6,
55.8, 47.3, 39.2, 21.8, 21.7, 20.4. HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for CH3NO;

388.2271; found 388.2272.

(3S,8R,95,10S,13S,14S)-10,13-dimethyl-17-oxohexadecahydro-1H-

cyclopenta[a]phenanthren-3-yl 4,4-diphenyl-2-(p-tolylamino)butanoate (C11).The desired
pure product was obtained in 64% yield (78.7 mg) as a colorless oil. 'H NMR (400 MHz, CDCls)
§7.33 - 7.23 (m, 8H), 7.23 - 7.17 (m, 2H) 6.90 (d, J = 8.0 Hz, 2H), 6.36 (d, J = 8.3 Hz, 2H),
471 - 4.61 (m, 1H), 4.32 - 4.25 (m, 1H), 3.91 (s, 1H), 3.83 (s, 1H), 2.58 - 2.49 (m, 1H), 2.48 -
2.31 (m, 2H), 2.20 (s, 3H), 2.12 - 2.00 (m, 1H), 1.97 - 1.87 (m, 1H), 1.83 - 1.69 (m, 4H), 1.67-
1.42 (m, 6H), 1.38 - 1.16 (m, 6H), 1.05 - 0.91 (m, 2H), 0.85 (d, J = 4.4 Hz, 6H), 0.74 - 0.65 (m,
1H). “C NMR (151 MHz, CDCls) & 221.1, 173.8, 173.8, 144.6, 144.6, 144.2, 144.2, 143.5,
143.5,129.6, 128.6, 128.5, 128.1, 128.0, 127.9, 127.7, 127.7, 127.7, 126.5, 126 .4, 114.1, 114.1,



74.3,55.8,54.2,51.3,47.7,47.3,44.6,44.6,39.3,36.6, 36.6, 35.8, 35.6, 35.0, 33.8, 33.8, 31.5,
30.8, 30.7, 28.2, 28.2, 27.4, 27.3, 21.7, 20.4, 20.4, 13.8, 12.2. HRMS (ESI-Q-TOF) [M + H]"
calcd for C4H35NO3 618.3942; found 618.3940.
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Neopentyl 4,4-diphenyl-2-(p-tolylamino)butanoate (C12).The desired pure product was
obtained in 72% yield (57.7 mg) as a white solid. m.p. = 147 - 149 °C. 'H NMR (600 MHz,
CDCl;)6 7.35-7.26 (m, 8H), 7.25 - 7.19 (m, 2H), 6.92 (d, J= 8.3 Hz, 2H), 6.36 (d, /= 8.5 Hz,
2H), 4.34 - 4.27 (m, 1H), 3.89 (s, 1H), 3.78 (d, J=7.0 Hz, 1H), 2.58 - 2.52 (m, 1H), 2.38 - 2.30
(m, 1H), 2.22 (s, 3H), 1.43 (s, 9H). *C NMR (151 MHz, CDCl3) & 173.5, 144.8, 144.3, 143.6,
129.6, 128.6, 128.5, 128.1, 127.9, 127.5, 126.5, 126.4, 114.1, 81.5, 56.2, 47.4, 39.4, 28.0, 20.4.
HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for C27H3NO» 402.2428; found 402.2427.
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(3s,5s,7s)-adamantan-1-yl 4,4-diphenyl-2-(p-tolylamino)butanoate (C13).The desired pure
product was obtained in 60% yield (57.5 mg) as a colorless oil. 'H NMR (400 MHz, CDCl;) &
7.34 -7.24 (m, 8H), 7.23 - 7.17 (m, 2H), 6.90 (d, J = 8.3 Hz, 2H), 6.33 (d, J = 8.4 Hz, 2H), 4.34
-4.25 (m, 1H), 3.91 (s, 1H), 3.80 - 3.73 (m, 1H), 2.57 - 2.49 (m, 1H), 2.38 - 2.28 (m, 1H), 2.20
(s, 3H), 2.14 (s, 3H), 2.07 (s, 6H), 1.64 (s, 6H). >*C NMR (151 MHz, CDCl3) & 173.2, 144.8,
144.3, 143.6, 129.6, 128.6, 128.5 128.1, 127.9, 127.4, 126.4, 126.4, 114.1, 81.6, 56.2, 47 .4,
41.3,39.5,36.1,30.8,20.4. HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for C33H3sNO, 480.2897;
found 480.2896.

Q\OTO\

N

H )\
Ph” “Ph

Methyl 4,4-diphenyl-2-(o-tolylamino)butanoate (C14).The desired pure product was obtained
in 75% yield (53.9 mg) as a colorless oil. 'H NMR (400 MHz, CDCl3) § 7.32 - 7.22 (m, 8H),



7.22 -7.16 (m, 2H), 7.03 (d, J=7.3 Hz, 1H), 6.99 - 6.94 (m, 1H), 6.68 - 6.63 (m, 1H), 6.24 (d,
J=28.0 Hz, 1H), 4.31 - 4.21 (m, 1H), 4.03 (dd, J = 8.1, 5.3 Hz, 1H), 3.63 (s, 3H), 2.70 - 2.61
(m, 1H), 2.51 - 2.43 (m, 1H), 2.13 (s, 3H). >°C NMR (151 MHz, CDCl3) § 174.7, 144.8, 144.2,
143.5, 130.3, 128.7, 128.6, 128.0, 127.8, 127.0, 126.6, 126.5, 122.9, 118.1, 110.7, 55.2, 52.1,
47.4, 39.2, 17.4. HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for C24HasNO> 360.1958; found

360.1957.
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Methyl 4,4-diphenyl-2-(m-tolylamino)butanoate (C15). The desired pure product was
obtained in 78% yield (56.1 mg) as a colorless oil. '"H NMR (400 MHz, CDCls) & 7.33 - 7.23
(m, 8H), 7.23 - 7.17 (m, 2H) 7.02 - 6.96 (m, 1H), 6.54 (d, J= 7.4 Hz, 1H), 6.28 - 6.23 (m, 2H),
4.27(dd,J=9.3, 6.4 Hz, 1H), 4.05 - 3.90 (m, 2H), 3.64 (s, 3H), 2.64 - 2.55 (m, 1H), 2.41 - 2.33
(m, 1H), 2.20 (s, 3H). *C NMR (151 MHz, CDCls) § 174.6, 146.9, 144.2, 143.3, 139.0, 129.1,
128.6, 128.5, 128.1, 127.8, 126.5, 126.4, 119.5, 114.6, 110.9, 55.1, 52.1, 47.2, 39.2, 21.5.
HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for C24H26NO> 360.1958; found 360.1959.
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Methyl 4,4-diphenyl-2-(phenylamino)butanoate (C16). The desired pure product was obtained
in 58% yield (40.0 mg) as a white solid. m.p. = 125- 127 °C. 'H NMR (600 MHz, CDCl;) §
7.32-7.23 (m, 8H), 7.22 - 7.16 (m, 2H), 7.14 - 7.07 (m, 2H), 6.74 — 6.68 (m, 1H), 6.45 (d, J =
7.6 Hz, 2H), 4.30 - 4.23 (m, 1H), 4.05 (s, 1H), 3.95 (s, 1H), 3.63 (s, 3H) 2.65 - 2.57 (m, 1H),
2.42 -2.36 (m, 1H). *C NMR (151 MHz, CDCl;) & 174.5, 146.8, 144.1, 143.3, 129.2, 128.7,
128.6, 128.0, 127.8, 126.6, 126.5, 118.5, 113.8, 55.2, 52.1, 47.2, 39.1. HRMS (ESI-Q-TOF)

m/z: [M + H]" caled for C3H24NO, 346.1802; found 346.1804.
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methyl 2-((2,4-dimethylphenyl)amino)-4,4-diphenylbutanoate (C17). The desired pure
product was obtained in 62% yield (48.1 mg) as a white solid. m.p. = 102- 104 °C. "H NMR
(400 MHz, CDCls) 6 7.36 - 7.23 (m, 8H), 7.23 - 7.16 (m, 2H), 6.85 (d, J= 5.3 Hz, 1H), 6.26 (s,
1H), 6.21 (d, J = 7.6 Hz, 1H), 4.33 - 4.25 (m, 1H), 4.13 - 4.03 (m, 2H), 3.91 - 3.83 (m, 1H),
2.64 - 2.50 (m, 1H), 2.41 - 2.26 (m, 1H), 2.11 (s, 6H), 1.22 (t, J= 7.0 Hz, 3H).">C NMR (151
MHz, CDCls) & 174.3, 145.0 144.3, 143.5, 137.3, 130.2, 128.6, 128.5, 128.2, 128.1, 127.8,
126.5, 126.4, 115.8, 111.4, 61.0, 55.6, 47.2, 39.3, 19.9, 18.7, 14.2. HRMS (ESI-Q-TOF) m/z:
[M + H]" caled for Co6H30NO, 388.2271; found 388.2272.
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N-methyl-4,4-diphenyl-2-(p-tolylamino)butanamide (C18). The desired pure product was
obtained in 58% yield (41.6 mg) as a white solid. m.p. = 193- 195 °C. 'H NMR (400 MHz,
CDCl3) 8 7.35 - 7.11 (m, 10H), 6.94 (d, J = 8.0 Hz, 2H), 6.76 (s, 1H), 6.27 (d, J = 8.0 Hz, 2H),
4.16 - 4.03 (m, 1H), 3.78 (s, 1H), 3.63 (dd, J=9.3, 3.9 Hz, 1H), 2.89 - 2.79 (m, 1H), 2.76 (d, J
= 4.9 Hz, 3H), 2.45 - 2.33 (m, 1H), 2.23 (s, 3H). *C NMR (151 MHz, CDCl3) & 174.0, 144.3
144.1, 143.8, 129.8, 128.8, 128.7, 128.4, 127.8, 127.8, 126.6, 126.54, 113.7, 59.1, 48.7, 39.1,
26.0,20.4. HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for C24H27N>0 359.2118; found 359.2118.
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4,4-diphenyl-1-(pyrrolidin-1-yl)-2-(p-tolylamino)butan-1-one  (C19). The desired pure

Ph

product was obtained in 74% yield (58.9 mg) as a white solid. m.p. = 129- 131 °C. '"H NMR
(400 MHz, CDCl3) 6 7.34 - 7.25 (m, 8H), 7.23 - 7.11 (m, 2H), 6.92 (d, /= 8.4 Hz, 2H), 6.40 (d,
J=8.4 Hz, 2H), 4.33 - 4.26 (m, 1H), 4.22 (s, 1H), 3.94 - 3.87 (m, 1H), 3.45 - 3.30 (m, 2H),
3.10-3.03 (m, 1H), 2.92 - 2.84 (m, 1H), 2.43 - 2.33 (m, 2H), 2.21 (s, 3H), 1.81 - 1.69 (m, 4H).
BC NMR (151 MHz, CDCl3) § 171.8, 145.2, 144.2, 144.2, 129.7, 128.5, 128.5, 128.2, 127.7,
127.6, 126.5, 126.3, 114.5, 54.3, 47.3, 45.7, 45.6, 39.0, 25.9, 24.0, 20.3. HRMS (ESI-Q-TOF)
m/z: [M + H]" caled for Co7H31N20 399.2431; found 399.2432.
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Ethyl (4,4-diphenyl-2-(p-tolylamino)butanoyl)glycinate (C20). The desired pure product was

Ph

obtained in 43% yield (40.1 mg) as a white solid. m.p. = 121- 123 °C. '"H NMR (600 MHz,
CDCl;)7.29 - 7.24 (m, 4H), 7.24 - 7.14 6.93 (m, 6H), (d, J = 8.6 Hz, 2H), 6.30 (d, J = 8.5 Hz,
2H), 4.18 - 4.13 (m, 3H), 4.05 (dd, /= 18.2, 6.3 Hz, 1H), 3.84 (dd, /= 18.1, 5.0 Hz, 1H), 3.71
(s, 1H), 3.68 (d, /= 5.5 Hz, 1H), 2.84 - 2.77 (m, 1H), 2.47 - 2.37 (m, 1H), 2.22 (s, 3H), 1.23 (t,
J=7.1Hz, 3H). "C NMR (151 MHz, CDCl;) § 173.9, 169.6, 144.2, 144.1, 143.6, 129.7, 128.7,
128.6, 128.2, 127.8, 127.7, 126.5, 113.7, 61.3, 58.7, 48.3, 41.0, 39.0, 20.3, 14.0. HRMS (ESI-
Q-TOF) m/z: [M + HJ" caled for Co7H3N2O3 431.2329; found 431.23209.
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Ethyl (4,4-diphenyl-2-(p-tolylamino)butanoyl)-L-valinate (C21). The desired pure product

Ph

was obtained in 44% yield (41.4 mg, dr = 1.2:1) as a white solid. m.p. = 149-151 °C.'H NMR
(600 MHz, CDCl3) 6 7.37 - 7.13 (m, 10H), 6.92 (d, /= 8.8 Hz, 2H), 6.31 (dd, J=23.2, 8.3 Hz,
2H), 4.51 - 4.46 (m, 1H), 4.22 - 4.13 (m, 2H), 4.09 (q, J = 7.2 Hz, 1H), 3.74 - 3.48 (m, 2H),
2.86 - 2.75 (m, 1H), 2.47 - 2.36 (m, 1H), 2.21 (s, 3H), 2.17 - 2.04 (m, 1H), 1.20 (m, 3H), 0.87
(dd,J=32.9, 6.8 Hz, 3H), 0.75 (dd, J= 65.0, 6.8 Hz, 3H). *C NMR (151 MHz, CDCl3) § 173.6,
173.4,171.8,171.3,144.3, 144.2, 144.1, 144.0, 143.6, 143.5, 129.7, 129.6, 128.8, 128.7, 128.7,
128.3, 128.2, 127.9, 127.8, 127.8, 127.7, 126.6, 126.5, 126.5, 114.2, 113.7, 61.2, 61.1, 59.1,
59.0, 57.1, 56.8, 48.4, 48.4, 39.2, 39.1, 31.1, 31.1, 20.4, 20.4, 19.0, 17.7, 17.4, 14.2, 14.0.
HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for C30H37N>03 473.2799; found 473.2798.
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Ethyl (25)-2-(4,4-diphenyl-2-(p-tolylamino)butanamido)-2-phenylacetate (C22). The desired

Ph

pure product was obtained in 45% yield (45.5mg, dr = 1:1) as a white solid. m.p. = 180 -182 °C.
'H NMR (400 MHz, CDCl;) § 7.61 (dd, J = 77.2, 7.6 Hz, 1H), 7.38 - 7.10 (m, 14H), 6.92 (dd,
J=22.0, 8.0 Hz, 2H), 6.30 (dd, J=43.2, 8.4 Hz, 2H), 5.54 - 5.46 (m, 1H), 4.25 - 4.03 (m, 3H),
3.73 - 3.61 (m, 2H), 2.84 - 2.69 (m, 1H), 2.49 - 2.33 (m, 1H), 2.23 (d, /= 5.1 Hz, 3H), 1.21 -
1.11 (m, 3H). *C NMR (151 MHz, CDCl3)§ 173.11, 173.06, 170.6, 170.3, 144.14, 144.08,
143.58, 143.56, 136.42, 136.36, 129.69, 129.65, 128.9, 128.73, 128.69, 128.6, 128.44, 128.36,
128.3, 127.9, 127.84, 127.75, 127.2, 126.6, 126.5, 114.2, 114.0, 61.8, 61.7, 58.87, 58.86, 56.5,
56.3,48.4,48.3,39.2,38.9,20.41,20.37, 14.0, 13.9. HRMS (ESI-Q-TOF) m/z: [M + H]" calcd
for C33H3sN203 507.2642; found 507.2643.

Ethyl (4,4-diphenyl-2-(p-tolylamino)butanoyl)-L-tryptophanate (C23). The desired pure
product was obtained in 67% yield (74.9 mg, dr = 1.1:1) as a yellow oil. '"H NMR (600 MHz,
CDCl3) 6 7.97 (d,J=117.2 Hz, 1H), 7.45 (dd, J=72.1, 7.9 Hz, 1H), 7.31 - 7.23 (m, 3H), 7.23
-7.13 (m, 7H), 7.13 - 7.09 (m, 1H), 7.09 - 6.97 (m, 1H), 6.91 - 6.87 (m, 2H), 6.62 (d, J=238.6
Hz, 1H), 6.22 - 6.17 (m, 2H), 4.92 - 4.85 (m, 1H), 4.15 - 4.02 (m, 3H), 3.66 - 3.42 (m, 2H),
3.34-3.26 (m, 1H), 3.24 - 3.10 (m, 1H), 2.77 - 2.59 (m, 1H), 2.23 (d, J=21.7 Hz, 3H), 2.35 -
2.10 (m, 1H), 1.21 - 1.03 (m, 3H). ®C NMR (151 MHz, CDCl3) § 173.3, 171.8, 171.5, 144.23,
144.17, 144.1, 144.0, 143.6, 143.5, 136.0, 129.6, 129.5, 128.7, 128.59, 128.56, 128.0, 127.9,
127.8, 127.7, 127.7, 127.3, 126.5, 126.4, 123.0, 122.7, 122.1, 122.0, 119.51, 119.47, 118.54,
118.47, 114.0, 113.5, 111.3, 111.0, 110.10, 110.08, 109.5, 61.4, 61.3, 58.7, 58.6, 52.9, 52.04,



52.02,48.3,48.2,39.0, 38.7,27.5,27.4,20.39, 20.35, 14.0, 13.9. HRMS (ESI-Q-TOF) m/z: [M
+ H]" calcd for C36H3sN303 560.2908; found 560.2908.
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Ethyl (4,4-diphenyl-2-(p-tolylamino)butanoyl)-L-methioninate (C24). The desired pure

Ph

product was obtained in 43% yield (43.4 mg, dr = 1.3:1) as a white solid. m.p. = 102 -104 °C.
"HNMR (600 MHz, CDCl3) § 7.30 - 7.14 (m, 10H), 6.93 (d, J= 8.0 Hz, 2H), 6.31 (dd, J = 34.4,
8.5 Hz, 2H), 4.70 - 4.58 (m, 1H), 4.17 (q, /= 7.2 Hz, 2H), 4.11 (q, /= 7.1 Hz, 1H), 3.81 - 3.56
(m, 2H), 2.83 - 2.75 (m, 1H), 2.44 - 2.38 (m, 2H), 2.28 -2.24 (m, 1H), 2.21 (d, /= 2.4 Hz, 3H),
2.16 - 2.04 (m, 1H), 1.96 (d, J = 65.0 Hz, 3H), 1.95 - 1.80 (m, 1H), 1.28 - 1.14 (m, 3H). °C
NMR (151 MHz, CDCls) 6 173.6, 173.4, 171.7, 171.3, 144.2, 144.1, 144.0, 143.9, 143.51,
143.49, 129.7, 129.6, 128.73, 128.70, 128.6, 128.3, 128.2, 127.84, 127.81, 127.72, 127.69,
126.6, 126.5, 114.1, 113.5, 61.53, 61.46, 58.8, 58.7, 51.5, 51.1, 48.4, 48.3, 39.1, 38.9, 31.51,
31.46, 30.0,29.7, 20.4, 20.3, 15.4, 15.2, 14.1, 14.0. HRMS (ESI-Q-TOF) m/z: [M + H]" caled
for C30H37N203S 505.2519; found 505.2518.

Methyl (4,4-diphenyl-2-(p-tolylamino)butanoyl)-L-prolinate (C25). The desired pure product
was obtained in 56% yield (51.1 mg, dr = 6:1) as a yellow oil. '"H NMR (600 MHz, CDCl;) &
7.32-7.23 (m, 8H), 7.22 - 7.16 (m, 2H), 6.94 (d, J = 8.1 Hz, 2H), 6.44 - 6.27 (m, 2H), 4.38 (dd,
J=28.1,2.7Hz, 1H), 4.24 (t,J=7.9 Hz, 1H), 4.05 (s, 1H), 3.97 - 3.88 (m, 1H), 3.54 (d,J=17.8
Hz, 3H), 3.36 - 3.25 (m, 1H), 3.00 - 2.93 (m, 1H), 2.49 - 2.35 (m, 2H), 2.22 (s, 3H), 2.14 - 1.98
(m, 2H), 1.96 - 1.85 (m, 2H), 1.85 - 1.74 (m, 1H). *C NMR (151 MHz, CDCl;) 5 172.3, 172.0,
144.8, 144.2, 144.0, 129.8, 129.6, 128.53, 128.49, 128.1, 127.8, 126.47, 126.45, 114.3, 59.0,



54.2, 52.0, 47.4, 46.1, 38.6, 28.9, 24.6, 20.4. HRMS (ESI-Q-TOF) m/z: [M + H]" caled for
C29H33N203 457.2486; found 457.2486.
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Ethyl 4,4-di-p-tolyl-2-(p-tolylamino)butanoate (C26). The desired pure product was obtained
in 37% yield (29.7 mg) as a white solid. m.p. = 107 -109 °C. '"H NMR (400 MHz, CDCl;) &
7.18 - 7.02 (m, 8H), 6.91 (d, J = 8.0 Hz, 2H), 6.38 (d, J = 8.2 Hz, 2H), 4.23 — 4.17 (m, 1H),
4.09 (q, J=7.1 Hz, 1H), 3.98 - 3.83 (m, 2H), 2.57 - 2.48 (m, 1H), 2.38 - 2.31 (m, 1H), 2.30 (s,
6H), 2.21 (s, 3H), 1.21 (t,J = 7.1 Hz, 3H). *C NMR (151 MHz, CDCl3) § 174.4, 144.5, 141.5,
140.7,135.9,135.8,129.7,129.3,129.2,127.8,127.7,127.6, 114.1,61.0, 55.7, 46.5,39.3, 21.0,

21.0, 20.4, 14.2. HRMS (ESI-Q-TOF) m/z: [M + H]" caled for C27H3,NO» 402.2428; found
402.2427.

Y
N
H

Ehyl 4,4-bis(4-methoxyphenyl)-2-(p-tolylamino)butanoate (C27). The desired pure product
was obtained in32% yield (27.7 mg) as a white solid. m.p. = 82 -84 °C. '"H NMR (400 MHz,
CDCl3) & 7.11 - 7.04 (m, 4H), 6.84 (d, J = 7.9 Hz, 2H), 6.75 (d, J = 7.6 Hz, 4H), 6.31 (d, J =
7.2 Hz, 2H), 4.14 - 4.08(m, 1H), 4.02 (q, J = 7.2 Hz, 1H), 3.81 - 3.76 (m, 1H), 3.69 (s, 6H),
246 -2.37 (m, 1H), 2.26 - 2.12 (m, 1H), 2.13 (s, 3H), 1.13 (t, J= 7.1 Hz, 3H). *C NMR (151
MHz, CDCl;) 6 174.4, 158.1, 158.0, 144.7, 136.8, 135.9, 129.7, 128.9, 128.6, 127.7, 114.1,
114.0, 113.9, 61.0, 55.7, 55.2, 55.2,45.7, 39.6, 20.4, 14.2. HRMS (ESI-Q-TOF) m/z: [M + H]"
calcd for Co7H3:NO4 434.2326; found 434.2325.
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Ethyl 4,4-bis(4-fluorophenyl)-2-(p-tolylamino)butanoate (C28). The desired pure product was
obtained in 65% yield (40.9 mg) as a white solid. m.p. =93 -95 °C.'"H NMR (400 MHz, CDCl;)
§7.22 - 7.16 (m, 4H), 7.03 - 6.90 (m, 6H), 6.38 (d, J = 7.9 Hz, 2H), 4.28 (dd, J = 9.0, 6.0 Hz,
1H), 4.14 - 4.02 (m, 2H), 3.92 (s, 1H), 3.83 - 3.79 (m, 1H), 2.55 - 2.45 (m, 1H), 2.35 - 2.26 (m,
1H), 2.21 (s, 3H), 1.21 (t, J= 7.1 Hz, 3H). *C NMR (151 MHz, CDCI3) § 174.1, 161.6 (d, J =
245.1 Hz), 161.5 (d, J = 245.1 Hz), 144.5, 139.8 (d, J = 3.3 Hz), 139.0 (d, ] = 3.4 Hz), 129.8,
129.4 (d, J=7.9 Hz), 129.2 (d, ] = 7.6 Hz), 128.0, 115.5 (d, ] =22.4 Hz), 115.4 (d, ] = 21.4 Hz),
114.1, 61.1, 55.5, 45.7, 39.4, 20.4, 14.2. F NMR (376 MHz, CDCl;) & -116.22, -116.40.
HRMS (ESI-Q-TOF) m/z: [M + H]" caled for CasHasFaNO, 410.1926; found 410.1928.
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Ethyl 4,4-bis(4-chlorophenyl)-2-(p-tolylamino)butanoate (C29). The desired pure product
was obtained in 59% yield (52.0 mg) as a white solid. m.p. = 114 - 116 °C. '"H NMR (400 MHz,
CDCl3) § 7.28 - 7.21 (m, 4H), 7.19 - 7.12 (m, 4H), 6.93 (d, J = 8.0 Hz, 2H), 6.39 (d, ] = 8.3 Hz,
2H), 4.26 (dd, J = 9.4, 6.0 Hz, 1H), 4.15 - 4.04 (m, 2H), 3.94 (s, 1H), 3.82 (dd, J = 8.8, 5.0 Hz,
1H), 2.55 - 2.45 (m, 1H), 2.34 - 2.25 (m, 1H), 2.21 (s, 3H), 1.20 (t, ] = 7.1 Hz, 3H). *C NMR
(151 MHz,CDCl3) 6 173.9, 144.4,142.2,141.4,132.5,132.4,129.8,129.3, 129.1, 128.9, 128.7,
128.1, 114.1, 61.2, 55.4, 45.9, 38.9, 20.4, 14.2. HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for
CasH26C1LNO, 442.1335; found 442.1335.

NS

Ethyl 4,4-bis(4-bromophenyl)-2-(p-tolylamino)butanoate (C30). The desired pure product
was obtained in 45% yield (47.8mg) as a colorless oil. "H NMR (400 MHz, CDCl5)8 7.42 (d, J
= 8.2 Hz, 4H), 7.13 - 7.06 (m, 4H), 6.94 (d, J = 8.0 Hz, 2H), 6.39 (d, J = 8.0 Hz, 2H), 4.24 (dd,
J=9.5, 6.2 Hz, 1H), 4.15 - 4.04 (m, 2H), 3.92 (s, 1H), 3.82 (dd, J = 8.8, 5.2 Hz, 1H), 2.54 -
2.45 (m, 1H), 2.33 - 2.25 (m, 1H), 2.22 (s, 3H), 1.21 (t, J = 7.2 Hz, 3H). *C NMR (151 MHz,



CDCl3) 8 173.9, 144.4, 142.6, 141.9, 131.9, 131.7, 129.8, 129.8, 129.5, 128.1, 120.7, 120.5,
1142, 61.2, 55.4, 46.1, 38.8, 20.4, 14.2. HRMS (ESI-Q-TOF) m/z: [M + H]' caled for
CasHa6BrNO, 530.0324; found 530.0325.
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Ethyl 4-([1,1'-biphenyl]-4-yl)-4-phenyl-2-(p-tolylamino)butanoate (C31). The desired pure
product was obtained in 52% yield (46.7 mg, dr = 6.1:1) as a colorless oil. 'H NMR (400 MHz,
CDCl3) 6 7.61 - 7.53 (m, 4H), 7.46 - 7.41 (m, 2H), 7.38 - 7.31 (m, 7H), 7.27 - 7.20 (m, 1H),
6.94 (d, J = 8.0 Hz, 2H), 6.42 (dd, J = 8.5, 2.6 Hz, 2H), 4.36 (dd, J=9.1, 6.5 Hz, 1H), 4.12 -
4.07 (m, 2H), 3.98 - 3.92 (m, 2H), 2.68 - 2.59 (m, 1H), 2.48 - 2.36 (m, 1H), 2.23 (s, 3H), 1.24
(t, J = 7.1 Hz, 3H). ®C NMR (151 MHz, CDCl;) § 174.2, 144.6, 144.6, 144.1, 143.4, 143.3,
142.6,140.8, 140.8, 139.4,139.3, 129.7, 128.7, 128.7, 128.6, 128.5, 128.2, 128.1, 127.9, 127.8,
127.8, 127.3, 127.3, 127.1, 127.0, 127.0, 126.6, 126.5, 114.1, 114.1, 61.0, 55.70, 55.66, 47.0,
46.9,39.2,39.2,20.4, 14.2. HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for C31H3»NO, 450.2428,;
found 450.2429.
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Ethyl 4-phenyl-2-(p-tolylamino)butanoate (C32). The desired pure product was obtained in
50% yield (29.7 mg) as a colorless oil. "H NMR (600 MHz, CDCl;)§ 7.30 - 7.27 (m, 2H), 7.22
-7.17 (m, 3H), 6.97 (d, J= 8.0 Hz, 2H), 6.52 (d, /= 8.5 Hz, 2H), 4.16 (q, /= 7.2 Hz, 2H), 4.05
-4.01 (m, 2H), 2.76 (t, /= 7.7 Hz, 2H), 2.23 (s, 3H), 2.19 - 2.11 (m, 1H), 2.08 - 1.99 (m, 1H),
1.24 (t, J= 7.1 Hz, 3H).">*C NMR (151 MHz, CDCl;) § 174.1, 144.6, 141.0, 129.88, 128.5,
128.5, 127.6, 126.1, 113.8, 61.0, 56.5, 34.7, 31.8, 20.4, 14.3. HRMS (ESI-Q-TOF) m/z: [M +
H]" calcd for C19H24NO, 298.1802; found 298.1803.
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Ethyl 4-(p-tolyl)-2-(p-tolylamino)butanoate (C33). The desired pure product was obtained in
32% yield (19.9 mg) as a colorless oil. 'H NMR (600 MHz, CDCl3) § 7.11 -7.05 (m, 4H), 6.97
(d, J=8.1 Hz, 2H), 6.52 (d, J= 8.5 Hz, 2H), 4.15 (q, J= 7.1 Hz, 2H), 4.02 (t, J = 5.7 Hz, 1H),
2.75 -2.69 (m, 2H), 2.32 (s, 3H), 2.22 (s, 3H), 2.16 - 2.08 (m, 1H), 2.05 - 1.97 (m, 1H), 1.24 (¢,
J=7.1Hz, 3H). "CNMR (151 MHz, CDCl;) § 174.2, 144.6, 137.9, 135.6, 129.8, 129.1, 128 4,
127.6,113.8, 61.0, 56.5, 34.8, 31.4,21.0, 20.4, 14.3. HRMS (ESI-Q-TOF) m/z: [M + H]" calcd
for C20H26NO; 312.1958; found 312.1958.

QX

Ethyl 4-(m-tolyl)-2-(p-tolylamino)butanoate (C34). The desired pure product was obtained in
40% yield (24.8 mg) as a colorless oil. 'H NMR (400 MHz, CDCl;) § 7.21 - 7.14 (m, 1H), 7.03
- 6.94 (m, 5H), 6.52 (d, J= 8.4 Hz, 2H), 4.16 (q, J = 7.2 Hz, 2H), 4.02 (s, 2H), 2.72 (t, J="7.9
Hz, 2H), 2.32 (s, 3H), 2.23 (s, 3H), 2.17 - 2.10 (m, 1H), 2.08 - 1.97 (m, 1H), 1.24 (t, /= 7.2 Hz,
3H). “C NMR (151 MHz, CDCl3) § 174.2, 144.6, 140.9, 138.0, 129.8, 129.3, 128.4, 127.6,
126.8, 125.5, 113.8, 61.0, 56.6, 34.7, 31.8, 21.4, 20.4, 14.3. HRMS (ESI-Q-TOF) m/z: [M +
HJ" caled for CooHasNO, 312.1958; found 312.1960.

oY

Ethyl 4-(4-(tert-butyl)phenyl)-2-(p-tolylamino)butanoate (C35). The desired pure product was
obtained in 38% yield (26.8 mg) as a colorless oil. "H NMR (400 MHz, CDCl;) § 7.31 (d, J =
8.2 Hz, 2H), 7.12 (d, J= 7.9 Hz, 2H), 6.97 (d, J= 7.9 Hz, 2H), 6.51 (d, J = 8.4 Hz, 2H), 4.15
(q,J=17.1 Hz, 2H), 4.08 — 3.97 (m, 2H), 2.73 (t, /=7.9 Hz, 2H), 2.22 (s, 3H), 2.19 - 2.11 (m,
1H), 2.08 - 1.98 (m, 1H), 1.31 (s, 9H), 1.24 (t,J = 7.1 Hz, 3H). >*C NMR (151 MHz, CDCl;) &



174.2,148.9, 144.6, 137.9, 129.8, 128.1, 127.5, 125.3, 113.8, 61.0, 56.6, 34.6, 34.4,31.4, 31.3,
20.4,14.2. HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for C23H3,NO, 354.2428; found 354.2428.

QY
H k@\Ph

Ethyl 4-([1,1'-biphenyl]-4-yl)-2-(p-tolylamino)butanoate (C36). The desired pure product was
obtained in 35% yield (26.1 mg) as a colorless oil. "H NMR (600 MHz, CDCl5) § 7.58 (d, J =
8.3 Hz, 2H), 7.52 (d, /= 8.3 Hz, 2H), 7.45 - 7.41 (m, 2H), 7.35 - 7.31 (m, 1H), 7.26 (d, /= 8.4
Hz, 2H), 6.98 (d, J= 8.0 Hz, 2H), 6.53 (d, J= 8.4 Hz, 2H), 4.17 (q, J=7.1 Hz, 2H), 4.08 - 4.03
(m, 2H), 2.81 (t,J=7.9 Hz, 2H), 2.23 (s, 3H), 2.20 - 2.16 (m, 1H), 2.11 - 2.02 (m, 1H), 1.25 (t,
J=7.2Hz, 3H). *CNMR (151 MHz, CDCl;) § 174.1, 144.6, 141.0, 140.1, 139.1, 129.8, 128.9,
128.7,127.7,127.2,127.1,127.0, 113.8, 61.1, 56.5, 34.7, 31.4,20.4, 14.3. HRMS (ESI-Q-TOF)
m/z: [M + H]" calcd for CosH2sNO, 374.2115; found 374.2113.

\@\:j/ov
) k©0/

Ethyl 4-(4-methoxyphenyl)-2-(p-tolylamino)butanoate (C37). The desired pure product was
obtained in 29% yield (19.0 mg) as a colorless oil. "H NMR (400 MHz, CDCl5) § 7.10 (d, J =
8.6 Hz, 2H), 6.97 (d, J = 7.8 Hz, 2H), 6.83 (d, J = 8.6 Hz, 2H), 6.52 (d, J = 8.4 Hz, 2H), 4.15
(q, J = 7.1 Hz, 2H), 4.03 - 3.98 (m, 2H), 3.79 (s, 3H), 2.71 (t, J = 7.7 Hz, 2H), 2.23 (s, 3H),
2.16- 2.06 (m, 1H), 2.05 - 1.94 (m, 1H), 1.24 (t, J= 7.2 Hz, 3H).">*C NMR (151 MHz, CDCl;)
0174.2,158.0,144.6,133.0,129.8,129.4,127.6,113.9,113.8, 61.0, 56.4, 55.3, 34.9, 30.9, 20 .4,
14.3. HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for C20H26NO3 328.1907; found 328.1908.
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Ethyl 4-(4-acetoxyphenyl)-2-(p-tolylamino)butanoate (C38). The desired pure product was
obtained in 45% yield (31.9 mg) as a colorless oil. "H NMR (400 MHz, CDCl;) § 7.18 (d, J =
8.2 Hz, 2H), 7.03 - 6.94 (m, 4H), 6.52 (d, J = 8.4 Hz, 2H), 4.15 (q, J = 7.1 Hz, 2H), 4.06 - 4.00
(m, 2H), 2.75 (t,J = 7.8 Hz, 2H), 2.28 (s, 3H), 2.23 (s, 3H), 2.18 - 2.10 (m, 1H), 2.09 - 1.93 (m,
1H), 1.24 (t,J= 7.2 Hz, 3H). *C NMR (151 MHz, CDCl3) § 174.0, 169.6, 149.0, 144.5, 138.5,
129.8,129.4,127.6,121.5,113.8,61.1, 56.4, 34.6, 31.1, 21.1, 20.4, 14.2. HRMS (ESI-Q-TOF)

m/z: [M + H]" caled for Co1H26NO4 356.1856; found 356.1855.
ax”
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Ethyl 4-(4-((2-(4-isobutylphenyl)propanoyl)oxy)phenyl)-2-(p-tolylamino)butanoate (C39).
The desired pure product was obtained in 30% yield (30.1 mg) as a colorless oil. 'H NMR (600
MHz, CDCl3) 8 7.29 (d, J = 8.0 Hz, 2H), 7.13 (d, J = 7.1 Hz, 4H), 6.96 (d, J = 8.0 Hz, 2H),
6.90 (d, J= 8.5 Hz, 2H), 6.51 (d, J= 8.4 Hz, 2H), 4.14 (q, J = 7.1 Hz, 2H), 4.00 (s, 2H), 3.92
(q, /=7.2 Hz, 1H), 2.76 -2.70 (m, 2H), 2.47 (d, J= 7.2 Hz, 2H), 2.22 (s, 3H), 2.15 - 2.07 (m,
1H), 2.02 - 1.95 (m, 1H), 1.89 - 1.83 (m, 1H), 1.59 (d, /= 7.1 Hz, 3H), 1.22 (t,J= 7.1 Hz, 3H),
0.91 (d, J = 6.5 Hz, 6H). >*C NMR (151 MHz, CDCl;) § 174.1, 173.3, 149.2, 144.5, 140.8,
138.4,137.26,129.8,129.5,129.3,127.7,127.2,121.3,113.8,61.0, 56.3,45.2,45.0, 34.6, 31.1,
30.2,22.4,20.4,18.5,14.2. HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for C3,H4NO4502.2952;

found 502.2954.

Ethyl 4-((8R,9S,135,14S)-14-methyl-15-0x0-7,8,9,11,12,13,14,15,16,17-decahydro-6H-
cyclopenta[a]phenanthren-2-yl)-2-(p-tolylamino)butanoate (C40). The desired pure product
was obtained in 18% yield (17.1 mg) as a colorless oil. "H NMR (600 MHz, CDCl3) § 7.21 (d,
J=18.0 Hz, 1H), 7.02 - 6.94 (m, 3H), 6.92 (s, 1H), 6.53 (d, J = 8.3 Hz, 2H), 4.20 - 4.13 (m, 2H),
4.04 (t, J=1.6, 5.4 Hz, 2H), 2.91 - 2.85 (m, 2H), 2.50 (dd, J = 18.6, 8.4 Hz, 1H), 2.44 - 2.37



(m, 1H), 2.32 - 2.26 (m, 1H), 2.23 (s, 3H), 2.19 - 2.11 (m, 2H), 2.09 - 1.92 (m, 4H), 1.68 - 1.57
(m, 2H), 1.55 - 1.38 (m, 4H), 1.24 (t,J=7.1 Hz, 3H), 0.91 (s, 3H). *C NMR (151 MHz, CDCl;)
8 220.9, 174.2, 144.6, 138.5, 137.5, 136.5, 129.8, 129.2, 129.1, 127.6, 125.93, 125.92, 125.5,
113.8, 61.0, 56.62, 56.61, 50.5, 48.0, 44.3, 38.2, 35.9, 34.8, 31.6, 31.3, 29.4, 26.5, 25.7, 21.6,
20.4, 14.3, 13.8. HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for C3;H4NOs3 474.3003; found
474.3003.
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Ethyl 4-(4-fluorophenyl)-2-(p-tolylamino)butanoate (C41). The desired pure product was
obtained in 32% yield (20.1 mg) as a colorless oil. "H NMR (600 MHz, CDCl3) § 7.13 (dd, J =
8.5,5.5 Hz, 2H), 7.01 - 6.91 (m, 4H), 6.51 (d, /= 8.3 Hz, 2H), 4.16 (q, J = 7.2 Hz, 2H), 4.04 -
3.95 (m, 2H), 2.74 (t, J = 8.4 Hz, 2H), 2.23 (s, 3H), 2.15 - 2.08 (m, 1H), 2.04 - 1.97 (m, 1H),
1.24 (t,J=7.1 Hz, 3H).">*C NMR (151 MHz, CDCl3) § 174.1, 161.4 (d, J = 243.9 Hz), 144.5,
136.5 (d, J=3.3 Hz), 1299 (d, J=7.6 Hz), 129.8, 127.7, 115.2 (d, /= 21.1 Hz). 113.8, 61.1,
56.3,34.8,31.0,20.4, 14.2. ’F NMR (376 MHz, CDCl3) § -117.25. HRMS (ESI-Q-TOF) m/z:
[M + H]" caled for C1oH23FNO2316.1707; found 316.1706.
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Ethyl 4-(4-chlorophenyl)-2-(p-tolylamino)butanoate (C42). The desired pure product was
obtained in 36% yield (23.8 mg) as a colorless oil. "H NMR (400 MHz, CDCl3) & 7.25 (d, J =
8.4 Hz, 2H), 7.11 (d, ] = 8.3 Hz, 2H), 6.97 (d, J = 8.4 Hz, 2H), 6.51 (d, J = 8.4 Hz, 2H), 4.15
(q, J =7.1 Hz, 2H), 4.03 - 3.95 (m, 2H), 2.74 (t, J = 8.1 Hz, 2H), 2.23 (s, 3H), 2.17 - 2.08 (m,
1H), 2.06 - 1.95 (m, 1H), 1.24 (t, ] = 7.2 Hz, 3H). >*C NMR (151 MHz, CDCl;) § 174.0, 144.5,
139.4,131.9, 129.9, 129.8, 128.6, 127.8, 113.8, 61.1, 56.3, 34.5, 31.1, 20.4, 14.2. HRMS (ESI-
Q-TOF) m/z: [M + H]" calcd for C19H2;CINO, 332.1412; found 332.1412.
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Ethyl 2-(p-tolylamino)-4-(4-(trifluoromethyl)phenyl)butanoate (C43). The desired pure

3

product was obtained in 27% yield (19.7mg) as a colorless oil. "H NMR (400 MHz, CDCl;) &
7.54 (d, J= 8.0 Hz, 2H), 7.29 (d, /= 8.0 Hz, 2H), 6.98 (d, /= 8.2 Hz, 2H), 6.52 (d, /= 8.0 Hz,
2H), 4.16 (q, J= 7.3 Hz, 2H), 4.02 (dd, J = 7.4, 5.6 Hz, 1H), 2.83 (t, /= 8.0 Hz, 2H), 2.23 (s,
3H), 2.22 - 2.12 (m, 1H), 2.08 - 1.99 (m, 1H), 1.24 (t, J = 7.1 Hz, 3H)."*C NMR (151 MHz,
CDCl3) 6 173.9,145.1, 144.4,129.8, 128.8, 128.5 (q, J=31.9 Hz), 127.9, 125.4 (q, /= 3.9 Hz),
1243 (q,J=271.7 Hz), 113.8, 61.2, 56.3, 34.3, 31.6, 20.4, 14.2. '’F NMR (376 MHz, CDCl;)
8 -62.39. HRMS (ESI-Q-TOF) m/z: [M + H]" caled for C20Ha3F3NO2366.1675; found 366.1676.
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Methyl 4-(4-ethoxy-4-oxo-3-(p-tolylamino)butyl)benzoate (C44). The desired pure product
was obtained in 37% yield (26.3 mg) as a white solid. m.p. = 83 - 85 °C. "H NMR (600 MHz,
CDCl3) 6 7.96 (d, J= 8.3 Hz, 2H), 7.25 (d, /= 8.2 Hz, 2H), 6.97 (d, /= 8.1 Hz, 2H), 6.52 (d, J
=8.5 Hz, 2H), 4.16 (q, /= 7.2 Hz, 2H), 4.01 (dd, /= 7.4, 5.6 Hz, 1H), 3.90 (s, 3H), 2.85 - 2.78
(m, 2H), 2.23 (s, 3H), 2.19 - 2.13 (m, 1H), 2.08 - 2.01 (m, 1H), 1.24 (t, J = 7.1 Hz, 3H). °C
NMR (151 MHz, CDCls) 6 173.9, 167.0, 146.5, 144.4,129.8, 129.8, 128.6, 128.2, 127.8, 113.9,
61.1,56.4,52.0,34.2,31.8,20.4, 14.2. HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for C21Hz6NO4
356.1856; found 356.1857.
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Prop-2-yn-1-yl 4-(4-ethoxy-4-oxo-3-(p-tolylamino)butyl)benzoate (C45). The desired pure
product was obtained in 30% yield (22.7 mg) as a colorless oil. 'H NMR (400 MHz, CDCl;) &



7.99 (d, J= 8.3 Hz, 2H), 7.27 (d, J= 8.4 Hz, 2H), 6.98 (d, J= 8.2 Hz, 2H), 6.52 (d, /= 8.4 Hz,
2H), 4.92 (d,/J=2.4 Hz, 2H), 4.16 (q, /= 7.1 Hz, 2H), 4.07 - 3.98 (m, 2H), 2.87 - 2.79 (m, 2H),
2.51 (t,J=2.5Hz, 1H), 2.23 (s, 3H), 2.20 - 2.12 (m, 1H), 2.09 - 1.99 (m, 1H), 1.24 (t,J=7.2
Hz, 3H)."*C NMR (151 MHz, CDCl3) § 173.9, 165.7, 147.0, 144.4, 130.1, 129.8, 128.6, 127.8,
127.4,113.8,77.8,74.9, 61.1, 56.3, 52.3, 34.2, 31.8, 20.4, 14.2. HRMS (ESI-Q-TOF) m/z: [M
+ H]" calcd for C23H26NO4 380.1856; found 380.1858.

QL

Ethyl 4-(pyridin-2-yl)-2-(p-tolylamino)butanoate (C46). The desired pure product was
obtained in 40% yield (25.0 mg) as a yellow oil. "H NMR (400 MHz, CDCl;) 8 8.54 (d, J=4.3
Hz, 1H), 7.60 - 7.54 (m, 1H), 7.21 - 7.06 (m, 2H), 6.96 (d, J = 8.0 Hz, 2H), 6.53 (d, /= 8.4 Hz,
2H), 4.20 - 4.11 (m, 3H), 4.05 (s, 1H), 2.99 - 2.92 (m, 2H), 2.36 - 2.26 (m, 1H), 2.22 (s, 3H),
2.20-2.13 (m, 1H), 1.23 (t,J= 7.1 Hz, 3H). *C NMR (151 MHz, CDCl;) 8k, 32.6, 20.4, 14.2.
HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for C1sH23N20, 299.1754; found 299.1753.
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1-ethyl 5-methyl p-tolylglutamate (C47). The desired pure product was obtained in 54% yield
(30.1 mg) as a colorless oil. "H NMR (400 MHz, CDCls) § 6.98 (d, J = 8.0 Hz, 2H), 6.55 (d, J
= 8.4 Hz, 2H), 4.17 (q, J=7.1 Hz, 2H), 4.10 - 4.01 (m, 2H), 3.67 (s, 3H), 2.56 - 2.41 (m, 2H),
2.22 (s, 3H), 2.21- 2.13 (m, 1H), 2.11 - 2.01 (m, 1H), 1.25 (t,J = 7.1 Hz, 3H). *C NMR (151
MHz, CDCls) 6 173.6, 173.4, 144.4,129.8,127.8,113.8,61.2,56.4,51.7,30.2,27.9, 20.4, 14.2.
HRMS (ESI-Q-TOF) m/z: [M + H]" calcd for C1sH2»2NO4 280.1543; found 280.1544.
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Diethyl p-tolylglutamate (C48). The desired pure product was obtained in 66% yield (38.6 mg)
as a colorless oil. "H NMR (400 MHz, CDCl;) & 6.98 (d, J = 8.6 Hz, 2H), 6.55 (d, J = 8.4 Hz,
2H), 4.20 - 4.05 (m, 5H), 2.53 - 2.39 (m, 2H), 2.23 (s, 3H), 2.20 - 2.12 (m, 1H), 2.11 - 2.00 (m,
1H), 1.28 - 1.20 (m, 6H). 3C NMR (151 MHz, CDCL:) & 173.7, 172.9, 144.4, 129.8, 127.8,
113.8, 61.2, 60.6, 56.5, 30.5, 28.0, 20.4, 14.2, 14.2. HRMS (ESI-Q-TOF) m/z: [M + H]" calcd
for Ci6H24NO4 294.1700; found 294.1700.
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5-benzyl 1-ethyl p-tolylglutamate (C49). The desired pure product was obtained in 42% yield
(29.8 mg) as a yellow oil. '"H NMR (600 MHz, CDCls) § 7.37 — 7.31 (m, 5H), 6.96 (d, J = 8.5
Hz, 2H), 6.52 (d, J= 8.3 Hz, 2H), 5.14 - 5.08 (m, 2H), 4.20 - 4.12 (m, 2H), 4.10 - 4.06 (m, 1H),
4.03 (s, 1H), 2.59 - 2.48 (m, 2H), 2.22 (s, 3H), 2.21 - 2.16 (m, 1H), 2.11 - 2.04 (m, 1H), 1.23 (t,
J=7.1Hz, 3H). "CNMR (151 MHz, CDCl;) § 173.6, 172.7, 144.4, 135.8, 129.8, 128.5, 128.3,
127.8,113.9, 66.4, 61.2, 56.4, 30.4, 28.0, 20.4, 14.2. HRMS (ESI-Q-TOF) m/z: [M + H]" calcd
for C21H26NO4 356.1856; found 356.1858.

Oy O~
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Ethyl 2-(3-oxocyclohexyl)-2-(p-tolylamino)acetate (C50). The desired pure product was
obtained in 57% yield (32.9 mg, dr = 1.1:1) as a yellow oil. '"H NMR (600 MHz, CDCl;) § 6.99
(dd, J = 8.3, 2.5 Hz, 2H), 6.57 (dd, J = 8.5, 2.0 Hz, 2H), 4.22 - 4.15 (m, 2H), 4.12 - 4.04 (m,
1H), 4.01 - 3.90 (m, 1H), 2.49 - 2.25 (m, 5H), 2.23 (d, J = 2.1 Hz, 3H), 2.15 - 2.07 (m, 1H),
1.99 - 1.90 (m, 1H), 1.72 - 1.52 (m, 2H), 1.30 — 1.22 (m, 3H). *C NMR (151 MHz, CDCl;) &
210.5, 210.3, 172.8, 172.6, 144.9, 144.7, 129.9, 129.8, 128.2, 128.0, 114.3, 114.1, 61.6, 61 .4,
61.4, 61.3, 45.0, 43.7, 42.0, 41.8, 41.1, 41.1, 28.1, 26.6, 24.9, 24.7, 20.3, 14.2, 14.2. HRMS
(ESI-Q-TOF) m/z: [M + H]" caled for C17H24NO;5 290.1751; found 290.1750.
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Ethyl 4-cyano-2-(p-tolylamino)butanoate (C51). The desired pure product was obtained in 61%
yield (30.1 mg) as a colorless oil. 'H NMR (600 MHz, CDCl;) § 7.00 (d, J = 7.9 Hz, 2H), 6.59
(d, J=8.4 Hz, 2H), 4.21 (q, J= 7.1 Hz, 2H), 4.16 - 4.10 (m, 1H), 4.05 (d, J= 8.9 Hz, 1H), 2.61

- 2.44 (m, 2H), 2.27 - 2.20 (m, 4H), 2.07 - 2.01 (m, 1H), 1.27 (t, J = 7.2 Hz, 3H). °C NMR
(151 MHz, CDCl3) 6 172.6, 143.9, 129.9, 128.5, 118.9, 114.2, 61.7, 55.8, 28.6, 20.3, 14.1, 13.6.
HRMS (ESI-Q-TOF) m/z: [M + HJ" caled for C1aH1sN2O; 247.1441; found 247.1441.
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Ethyl 4-(phenylsulfonyl)-2-(p-tolylamino)butanoate (C52). The desired pure product was
obtained in 30% yield (21.6 mg) as a yellow oil. '"H NMR (600 MHz, CDCl5) § 7.89 (d, J = 8.1
Hz, 2H), 7.67 -7.62 (m, 1H), 7.58 - 7.52 (m, 2H), 6.95 (d, /= 8.0 Hz, 2H), 6.50 (d, J= 8.4 Hz,
2H), 4.15(q,J=7.2 Hz, 2H), 4.11 - 4.06 (m, 1H), 3.96 (d, /= 8.9 Hz, 1H), 3.29 - 3.20 (m, 2H),
2.33-2.28 (m, 1H), 2.21 (s, 3H), 2.13 - 2.07 (m, 1H), 1.21 (t,J = 7.2 Hz, 3H). >*C NMR (151
MHz, CDCl;) 6 172.8, 143.9, 138.9, 133.8, 129.9, 129.4, 128.4, 128.0, 114.1, 61.6, 55.7, 52.6,
26.0, 20.4, 14.1. HRMS (ESI-Q-TOF) m/z: [M + H]" caled for C1oH2NO4S 362.1421; found
362.1421.
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5-ethyl 1-methyl 2-methyl-2-(p-tolylamino)pentanedioate (C53). The desired pure product
was obtained in 40% yield (23.5 mg) as a colorless oil. 'H NMR (600 MHz, CDCl3) & 6.96 (d,
J=7.9 Hz, 2H), 6.53 (d, ] = 8.3 Hz, 2H), 4.09 (q, ] = 7.2 Hz, 2H), 3.71 (s, 3H), 2.44 - 2.38 (m,
1H), 2.36 - 2.28 (m, 2H), 2.27 - 2.23 (m, 1H), 2.22 (s, 3H), 1.50 (s, 3H), 1.22 (t, ] = 7.1 Hz,
3H). *C NMR (151 MHz, CDCl;) § 176.0, 173.2, 142.6, 129.6, 128.2, 116.4, 60.5, 60.3, 52.5,

33.1,29.1,23.3,20.4, 14.1. HRMS (ESI-Q-TOF) m/z: [M + H]" caled for C16H24NO4 294.1700;
found 294.1696.
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5-ethyl 1-methyl 2-benzyl-2-(phenylamino)pentanedioate (C54). The desired pure product
was obtained in 10% yield (7.1 mg) as a colorless oil. "H NMR (600 MHz, CDCl3) § 7.22 - 7.17
(m, 5H), 6.95 - 6.92 (m, 2H), 6.78 - 6.72 (m, 1H), 6.70 - 6.67 (m, 2H), 4.56 (s, 1H), 4.05 (q, J
=7.1 Hz, 2H), 3.71 (s, 3H), 3.49 (d, /= 13.7 Hz, 1H), 3.17 (d, J = 13.8 Hz, 1H), 2.58 - 2.51
(m, 1H), 2.44 - 2.35 (m, 2H), 2.23 - 2.16 (m, 1H), 1.20 (t,J=7.2 Hz, 3H). *C NMR (151 MHz,
CDCl3) 6 174.2,172.9, 144.8, 135.8, 130.0, 129.4, 128.1, 126.9, 117.8, 114.8, 65.0, 60.5, 52.6,
40.1, 31.1, 29.2, 14.1. HRMS (ESI-Q-TOF) m/z: [M + H]J" calcd for C,1H2sNO4 356.1856;

found 356.1855.
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19F NMR (376 MHz, CDCls)

F OTD\
e

Ph Ph

C4

—-126.45

4]

a0 20 10

0

-0

-20 -30 -40

-l

-6

-T0

-80 -30 00 -0 -20 130 -140 -0 -0 170 -180 -130 -200 -210
tl (ppm)



-116.22
-116.40

<

1F NMR (376 MHz, CDCls)
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19F NMR (376 MHz, CDCls)

0 D\/

N
H

o4l kQF

—-117.25

0 30 20 10 D 40 -20 -30 -40

-l

-6

-T0

-80 -30 00 -0 -20 130 -140 -0 -0 170 -180 -130 -200 -210
tl (ppm)



19F NMR (376 MHz, CDCl;)
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X-Ray Diffraction Data of C8 (CCDC 2345482)

Table S6. Crystal data

Bond precision:

Cell:

Temperature:

Volume

Space group
Hall group

Moiety formula

Sum formula
Mr

Dx,g cm-3
Z

Mu (mm-1)
F000
F000’
h,k, lmax
Nref
Tmin, Tmax
Tmin’

Correction method= # Reported T Limits:
AbsCorr = NONE

C-C = 0.0018 A

a=11.3592(3)

alpha=90
150 K

Calculated
2128.45(9)

P 21/c

-P 2ybc

C25 H27 N 02
C25 H27 N 02
373.48

1.166

4

0.073

800.0

800.33
14;11527
4875
0.991,0.994
0.987

Data completeness= 0.989

R(reflections)= 0.0480( 4537)

S =1.037

Npar= 255

b=8.7279(2)

Wavelength=0.71073

c=21.5003(5)
beta=923.109(1) gamma=90
Reported
2128.44(9)
P 1-217¢c 1
-P 2ybc

C25 H27 N 02
C25 H27 N 02
373.47

1.165

4

0.073

800.0

14,11,27
4819
0.710,0.748

Tmin=0.710 Tmax=0.748

Theta (max)= 27.484

wR2 (reflections)=
0.1265( 4819)



HRMS spectra of key intermediates
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C30H33N205"
[M+H]* m\z 349.2486
found 349.2488

Error = 0.57 ppm

349.2488 NL:
100 6.35E6
90 YEYOUWANG-
2114200 RT:1.71
o 0 AV: 1 T:FTMS +p
e 70 ESIFulms
s [60.0000-900.0000]
2 60
3
< 50
@
2 40
s
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20
10
349.2486 NL:
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80 C20H33N203
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70
60
50
40
30
20
10
I It O
3484 3486 3488 349.0 3492 349.4 3496 349.8 350.0
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H o)
o
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C34H4sN,05"
[M+H]* m\z 529.3425
found 529.3426

Error = 0.19 ppm

529.3426 NL:
1005 145E5
003 YEYOUWANG-
E| 213#14 RT:0.06
3 AV:1T:FTMS +p
g 80 ESISMms
§ 3 [514.5000-
g 704 544.5000]
g 3
< 607
= |
£ 507
['4 ]
404
304 529.3048 529.3848 529.4230
5293425 NL:
1005 6.80E5
ggf C34Haa N2 O3 +H:
] C34Has N2 O3
803 pa Chrg 1
704
607
50
407
304
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m/z



CoHzoN204"
[M+H]* m\z 385.2122
found 385.2123

Error = 0.26 ppm

385.2123 NL:
100 3.10E6
90 YEYOUWANG-
211#100 RT:0.79
o 0 AV:1T:FTMS +p
8 70 ESISM ms
§ [370.5000-
c 60 400.5000]
2 50
o
2 40
]
® 30
20
1
0 385.2689
0
3852122 NL:
100 7.73E5
90 C22H2g N2 O4 +H:
80 C22H29N2 04
pa Chrg 1
70
60
50
40
30
20
10
0 A e e MG A s 2o e et e e
385.16 385.18 385.20 385.22 385.24 385.26 385.28
m/z
H
N o/\
Ph
Ph
Ph
Ph
N N
o H
CsoH53N,0,4*
50715312V
+
[M+H]* m\z 745.4000
found 745.4006
Error = 0.8 ppm
745.4006 NL:
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%0 YEYOUWANG-
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o 80 AV:1T:FTMS +p
< ESISMms
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3 60
<
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%
g 40
['4
30
2 7454239
7454000 NL:
100 571E5
90 Cs0Hs2 N2 Og +H:
Cs0Hs3N2 04
80 pa Chrg 1
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e R I e R R e A e e e B e T
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