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1. General information
Unless otherwise noted, all reactants or reagents including dry solvents were obtained from

commercial suppliers and used as received. All the reactions were conducted using Photo-reactor (PL-
SX100A) connected to a chiller (CW-5000). The reactor was equipped with 10 channels. Each channel
was charged with 10W LED light source (including 455nm, 540nm, white LED, LED sources can be
replaced manually). Other LED sources were commercially available (i.e. white LED bulbs, household,
26W, blue LED bulbs, household 9W). Analytical thin layer chromatography (TLC) was performed using
Silica Gel 60 F25 plates (Qingdao Haiyang, 0.25 mm thick). 'H and '*C NMR spectra were obtained in
CDCI; using 300 MHz, 400 MHz Varian NMR spectrometer. Chemical shifts in 'H NMR spectra are
reported in parts per million (ppm) on the § scale from an internal standard of residual CDCl; (7.27 ppm).
Data are reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet,
m = multiplet), integration, and coupling constant in Hertz (Hz). Chemical shifts in *C NMR spectra are

reported in ppm on the d scale from the central peak of residual CDCl; (77.00 ppm).
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Fig S1. Photo reactor setup.
2. Optimization of the reaction parameters
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Table S1 PC/NHC orthogonal experiments for condition A

No NHC NHC-A NHC-B NHC-C

NHC-D NHC-E

Ir(ppy):2dtbpy
DPAIPN

dF-Ir
Acr-Mes
Ru(bpy)s
Ir(ppy)s

0

S O O O O

trace 15 55
trace ~10 20
trace ~5 trace
trace ~5 trace
trace trace trace
trace trace trace

70 86
36 67
30 48
25 60
trace 35
trace ~10

Reaction conditions: 1a’ (0.2 mmol), benzaldehyde 2a (0.3 mmol), NHC (0.02 mmol), photocatalyst
(0.01 mmol), Cs,CO; (0.3 mmol), CH;CN (5 mL), Ar, 4A M.S., Blue LEDs (455 nm, 10W), 16 h.

Table S2 Solvent screening for condition A

Entry Solvent Yield
1 CH;CN 86
2 DMF 52
3 THF 68
4 DMSO 49
5 PhCH3 10

Reaction conditions:

10W), 16 h.

1a’ (0.2 mmol), benzaldehyde 2a (0.3 mmol), NHC-E (0.02 mmol),
Ir(ppy)2dtbpy(PFs), (0.01 mmol), Cs,CO; (0.3 mmol), solvent (5 mL), Ar, 4A MS, Blue LED (455 nm,

Table S3 Base screening for condition A

Entry Base Yield
1 Cs,CO; 86
2 Na;COs 41
3 NaHCO:; 25
4 DBU 68
5 DIPEA 17
6 CsF 34

Reaction conditions:

10W, 16 h.

1a’ (0.2 mmol), benzaldehyde 2a (0.3 mmol), NHC-E (0.02 mmol),
Ir(ppy)2dtbpy(PFs)> (0.01 mmol), base (0.3 mmol), CH;CN (5 mL), Ar, 4A MS, Blue LEDs (455nm)

Table S4 LED wavelength and source screening for condition A

Entry Light source Yield
1 Blue LEDs (455nm) 10W 86
2 Green LEDs (540 nm) 10W trace
3 White LEDs 10W 21
4 Blue household bulb 10W 80
5 Blue LEDs 23W (KESSIL light source) 70

Reaction conditions:

1a’ (0.2 mmol), benzaldehyde 2a (0.3 mmol), NHC-E (0.02 mmol),
Ir(ppy)2dtbpy(PFs)2 (0.01 mmol), Cs,COs (0.3 mmol), CH;CN (5 mL), Ar, 4A MS, LED source, 16 h.
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Table S5 Screening for condition B

(0] ()
0] "
Ph OH )k Conditions B Ph Ph
NH * Ph” "H \[fNH
0] 1a 2a 0 3a

Condition B 1) 1a, Pht-OH, DCC, DMF, 2 h, 2) DPAIPN, NHC-E, Na,COs,
white LEDs, DMF, rt, 16 h, one-pot 80% yield

Entry Modified conditions Yield
1 Cs2CO;s instead of Na,COs 44
2 CsF instead of NaxCO3 58
3 NaHCO;3 instead of Na,CO3 29
4 CH;CN instead of DMF trace
5 DMSO instead of DMF trace
6 Pybop instead of DCC 62
7 DIC instead of DCC 34
8 Blue LEDs instead of White LEDs trace

Reaction conditions: acetylphenylalanine 1a (0.3 mmol), 2-hydroxyisoindoline-1,3-dione (0.3 mmol),
peptide coupling reagent (0.3 mmol), benzaldehyde 2a (0.2 mmol) NHC-E (0.02 mmol), DPAIPN (0.01
mmol), Na,CO3 (0.3 mmol), DMF (5 mL), Ar, white LED,16 h.

3. Preparation of substrates

3.1 Preparation of N-protected a-amino acids
N-protected a-amino acids 1a, 1¢, 1g-1i, 1m, 1o and 1r were commercially available. Other substrates

were prepared using following method.

NH, o o 1)NaOH (30% aq.)  AS~yy

R)\COOH ' )J\O)J\ 2) 6M HCI

Scheme S1 Preparation of N-Ac protected a-amino acids

R” "COCOH

To an oven-dried 100 mL round-bottom flask was added a-amino acid (5 mmol) dissolved in aqueous
NaOH solution (30%, 15 mL). Then, acetic anhydride (1.53g, 15 mmol) was added slowly to the solution
at 0°C and stirred at room temperature until complete transformation of a-amino acid. Subsequently, 6M
HCI was added slowly to the mixture to adjust the pH value to 2-3 to precipitate N-Ac protected a-amino
acid. The precipitate was filtered under vacuum system, washed with H,O (5mL), dried under vacuum,

and used without further purification.
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Ac. Ac.

O c NH o} c NH O
OH /%(OH \/\)J\OH \S/\)\H/OH WOH

Ac/NH (o) HN\AC o] HN\Ac

SM-1b 59% SM-1d 87% SM-1e 86% SM-1f 81% SM-1j 79%
o} F 0 Ac.
(0] NH /’il‘\c (0]
> S HN
I Ac Ac “Ac o]
SM-1k 75% SM-11 72% SM-1n 67% SM-1p 88% SM-1q 68%

Scheme S2 Yields for the preparation of N-Ac protected a-amino acids

3.2 Preparation of aldehydes 2q, 2u, 2v

Pd(PPh3)4, N32CO3
+ R-B(OH), >~ R@CHO

H,0/1,4-Dioxane, 80°C

Br

CHO

Scheme S3 Preparation of aldehydes

To an oven-dried 100 mL round-bottom two-necked flask equipped with a reflux condenser were
added Pd(PPhs)4 (70 mg, 0.1 mmol), 4-bromobenzaldehyde (370 mg, 2 mmol), arylboronic acid (2 mmol)
and Na,COs (636 mg, 6 mmol). The vessel was evacuated and refilled with nitrogen. After that, 1,4-
dioxane (10 mL) and H>O (3 mL) were added, and the reaction mixture was stirred at 80°C using an oil
bath. The progress of the reaction was monitored by TLC analysis. Once completion of reaction, the
mixture was cooled to room temperature. H,O (20 mL) was added and extracted with EtOAc (15 mLx3).
The combined organic layers were treated with saturated brine solution and dried over Na;SOs. The
solvent was removed under reduced pressure, and the obtained residue was purified by flash column

chromatography on silica-gel (n-hexane/EtOAc=1/5) to afford the corresponding products.
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Scheme S4 Yields for the preparation of aldehydes 2n, 20, 2s

3.3 Preparation of aldehyde 2w

O
0 [ ]
DMAP H H
H + bcc —— N__N
OH CH,Cl, hig \O

SM-2t
Scheme S5 Preparation of aldehyde 2w
To a 100 mL round-bottom flask were added 4-formylbenzoic acid (450 mg, 3 mmol), N,N’-
dicyclohexylcarbodiimide (DCC, 680.8 mg, 3.3 mmol) and DMAP (36.7 mg, 0.3 mmol). CH,Cl, (15
mL) was then added at room temperature. The mixture was stirred at room temperature until the acid was
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consumed as monitored by TLC. Then, the solvent was removed under reduced pressre, and the residue
was purified by column chromatography on silica gel (hexane/ethyl acetate=1/10) to yield the
desired compound as a white solid (545.4 mg, 51%).

4. General conditions for decarboxylation carbonylation of a-amino acids

Condition A: An oven-dried quartz reaction tube (20 mL) equipped with a Teflon® stir bar and fitted
with a rubber septum was charged with N-protected a.-amino ester 1a’ (0.2 mmol), NHC-E (0.02 mmol),
Ir(ppy)2dtbpy(PFs), (0.005 mmol), Cs,COs (0.3 mmol) and 4A MS(around 0.2 g) in sequence. The tube
was then evacuated and back-filled with argon for 3 times. Subsequently, a fresh purified aldehyde (0.3
mmol) and dry CH3CN (5 mL) were added under argon. The reaction was stirred under light irradiation
(455 nm, 10 W, with photo-reactor) for 16 hours. After completion of the reaction, solvent was removed
under vacuum, and the residue was purified by column chromatography on silica gel (hexane/ethyl
acetate from 1/10 to 1/1) to yield the products.

Condition B: An oven-dried quartz reaction tube (20 mL) equipped with a Teflon® stir bar and fitted
with a rubber septum was charged with a N-protected a-amino acid (0.3 mmol), 2-hydroxyisoindoline-
1,3-dione (0.3 mmol) and DCC (0.3 mmol). The tube was then evacuated and back-filled with argon for
3 times. Subsequently, dry DMF (5 mL) were added under argon. The reaction was stirred at room
temperature for 2 hours. Then NHC-E (0.02 mmol), a fresh purified aldehyde (0.2 mmol), DPAIPN (0.01
mmol) and Na,COs (0.3 mmol) were added under argon. The reaction was stirred under irradiation with
the light source (white LEDs, 10 W, with photo-reactor or household white LED bulb, 23W) for 16 hours.
The mixture was poured into 10 mL water and extracted with ethyl acetate (3 x 10 mL). The combined
organic layers were washed with brine (10 mL) and dried over Na,SOjs. After removal of the solvent in
vacuum, the residue was purified by column chromatography on silica gel (hexane/ethyl acetate from
1/10 to 1/1) to yield the products.

5. Unsuccessful examples

Unsucessful a-amino acids

COOH
COOH NHAc s/\(
COOH N COOH Ph P>
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Scheme S6 Unsuccessful examples
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6. General procedure for direct chemical modification of peptides and late-stage
preparation of keto-peptides

Strategy A

@-co o
iti I

Scheme S7 Direct chemical modification of peptides

An oven-dried quartz reaction tube (20 mL) equipped with a Teflon® stir bar, fitted with a rubber
septum was charged with peptide (0.3 mmol), 2-hydroxyisoindoline-1,3-dione (0.3 mmol), DCC (0.3
mmol), DMF (5 mL). The tube was then evacuated and back-filled with argon. The reaction was stirred
at room temperature for 2 hours. Then NHC-E (0.02 mmol), fresh purified aldehyde (0.2 mmol), DPAIPN
(0.01 mmol) and Na>COs3 (0.3 mmol) were added under argon. The reaction was stirred under irradiation
with the light source (white LEDs, 10 W, with photo-reactor or household white LED bulb, 23W) for 16
hours. The crude mixture was poured into 10 mL water and extracted with ethyl acetate (3 x 10 mL). The
combined organic layers were washed with brine (10 mL) and dried over Na,SO4. After removal of the
solvent in vacuum, the residue was purified by column chromatography on silica gel (hexane/ethyl
acetate from 1/4 to 1/1) to yield the product.
Strategy B

@-co
0
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Scheme S8 Late-stage preparation of keto-peptides

The N-protected a-amino ketone was initially prepared using general condition B. After that, a dried
50 mL round-bottom two-necked flask equipped with a reflux condenser was charged with the N-
protected amino ketone (1 mmol), concentrated hydrochloric acid (3 mL) and ethanol (6 mL). The
mixture was stirred at 80 °C for 10 hours. After cooling to room temperature, the crystals precipitated
from the mixture. The solid was collected by suction filtration and was washed with a small amount of
EtOH. The product was used without further purification.

To another dried 50 mL round-bottom flask were added the amino ketone hydrochloride (0.3 mmol),
an amino acid (0.33 mmol), EDCI (63.3 mg, 0.33 mmol), HOBt (44.6 mg, 0.33 mmol) and CH>Cl, (6
mL). Triethylamine (75.9 mg, 0.75 mmol) was then added slowly to the mixture. The solution was stirred
at room temperature for 12 h. The resulting mixture was quickly filtered and the solid residue was rinsed
with CH>Cl, (5 mLx3). After removal of the filtrate in vacuum, the residue was purified by column
chromatography on silica gel (hexane/ethyl acetate from 2:1 to 1:1) to yield the desired keto-peptide.

The previous steps could be repeated to prepare larger keto-peptides.

N-Ac-Pro-Phe-BZP 7a
The tilted product was obtained as a colorless oil (56.8 mg, 52% yield, with strategy A; 98.3 mg, 67%
overall yield, with strategy B)
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'H NMR (300 MHz, CDCls) § 8.03-7.97 (m, 1H), 7.95 — 7.88 (m, 1H), 7.62 — 7.40 (m, 3H), 7.26 — 7.15
(m, 3H), 7.08 — 7.01 (m, 2H), 5.79 — 5.67 (m, 1H), 4.56 (td, J = 8.2, 2.1, 1H), 3.54 — 3.42 (m, 1H), 3.39
—3.29 (m, 1H), 3.28 — 3.16 (m, 1H), 3.06 — 2.96 (m, 1H), 2.32 — 2.13 (m, 2H), 2.05 (d, J = 5.8 Hz, 3H),
1.98 - 1.77 (m, 2H).

13C NMR (101 MHz, CDCls) § 198.1, 170.8, 170.7, 136.0, 135.0, 133.6, 129.6, 128.6, 128.4, 128.1,
126.9, 59.6, 55.1, 48.1, 38.4, 28.0, 24.8, 22.4.

HRMS Calcd. For C2,H25sN203 [M+H] *: 365.1865; found: 365.1863.

N-Boc-Phe-Phe-BZP 7b

The tilted product was obtained as a colorless oil (62.3 mg, 66% yield, with strategy A; 121.8 mg, 60%
overall yield, with strategy B)

'H NMR (300 MHz, CDCls) & 7.96 (m, 2H), 7.66 — 7.57 (m, 1H), 7.52 — 7.43 (m, 2H), 7.32 — 7.24 (m,
2H), 7.21 - 7.15 (m, 5H), 7.12 — 6.96 (m, 1H), 6.96 — 6.87 (m, 2H), 6.05 —5.66 (m, 1H), 5.21 (d, J =8.3
Hz, 1H), 4.52 (t, J = 8.1 Hz, 1H), 3.31 — 2.88 (m, 4H), 1.42 (m, 10H).

13C NMR (101 MHz, CDCls) & 197.8, 171.0, 155.4, 136.7, 135.6, 134.8, 133.9, 129.6, 129.5, 129.4,
129.3,128.9, 128.8, 128.6, 128.4, 127.0, 126.9, 80.1, 61.5, 55.7, 54.7, 38.7, 28.3.

HRMS Calcd. For C2oH3:N2NaO4 [M+Na] *: 495.2260; found: 495.2256.

N-Boc-Phe-Phe-Phe-BZP 7¢

The tilted product was obtained as a white solid (39.6 mg, 32% yield, with strategy A; 130 mg, 45%
overall yield, with strategy B)

Mp: 178-180°C

!H NMR (300 MHz, CDCls) 4 8.02 (d, J = 7.7, 2H), 7.67 — 7.57 (m, 1H), 7.48 (dt, J = 15.0, 7.6, 3H),
7.40 —7.28 (m, 2H), 7.25 -7.12 (m, 8H), 7.12 — 7.04 (m, 4H), 7.01 (d, J = 7.3 Hz, 2H), 5.88 (9, J = 6.7
Hz, 1H), 5.56 (m, 1H), 5.11 — 4.91 (m, 1H), 4.62 (m, 1H), 3.32 — 2.87 (m, 6H), 1.43 (m, 9H).

13C NMR (101 MHz, CDClg) 6 197.6, 171.6, 170.6, 155.6, 137.1, 136.4, 136.3, 135.0, 133.8, 133.8,
129.6, 129.4, 129.0, 128.9, 128.5, 128.4, 128.4, 126.9, 126.9, 126.8, 79.7, 66.9, 55.6, 54.6, 54.1, 39.1,
38.9, 28.5.

HRMS Calcd. For C3sH4oN305 [M+H] *: 620.3124; found: 620.3124.

7. Transformations of a -amino-ketone 3a
a) Reduction of a -amino-ketone 3a to afford a -amino alcohol 8a

o OH
U 0 e T O
HN HN
\AC CHgoH \AC
3a 8a

Scheme S9 Reduction of a -amino ketone 3a

A 100 mL round bottom flask was charged with a solution of N-(1-oxo-1,3-diphenylpropan-2-yl)
acetamide (53.5 mg, 0.2 mmol) in MeOH (8 mL). Then, NaBHj4 (30.3 mg, 0.8 mmol) was added slowly
at 0°C using an iced bath. The resulting mixture was stirred at room temperature. After completion as
indicated by TLC, the reaction mixture was concentrated in vacuum, and the residue was purified by
column chromatography on silica gel using hexane/ethyl acetate (3:1 ~ 1:1) as the eluent to yield
the compound 8a as a colorless oil (44.1 mg, 82% yield).
'H NMR (300 MHz, CDCls) & 7.35 - 7.30 (m, 4H), 7.29 — 7.20 (m, 2H), 7.18 — 7.08 (m, 2H), 7.05 — 7.00
(m, 2H), 5.41 (d, J = 8.0 Hz, 1H), 4.90 (d, J = 3.0 Hz, 1H), 4.45 — 4.34 (m, 1H), 2.82 — 2.72 (m, 1H),
2.64 — 2.55 (m, 1H), 1.80 (s, 3H).
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13C NMR (101 MHz, CDCls) § 171.5, 140.7, 137.7, 128.9, 128.6, 128.4, 127.8, 126.6, 126.5, 57.2, 34.6,
29.7,23.2.
HRMS Calcd. For C17H20NO> [M+H] *: 270.1494; found: 270.1493.

b) Transformation from a-amino-ketone 3a to higher order a-amino alcohol 8b

(0] Ph
OH

O O PhMgBr Ph
HN_, THF, -10°C HN

C Ac
3a 8b

Scheme S10 Preparation of N-(1-hydroxy-1,1,3-triphenylpropan-2-yl)acetamide 8b

A 50 mL round-bottom flask was charged with a solution of N-(1-oxo-1,3-diphenylpropan-2-
yl)acetamide (53.5 mg, 0.2 mmol) in dry THF (5 mL). Then, phenylmagnesium bromide (1 mol/L in
THEF, 181.3 mg, 1 mmol) was added slowly at -10 °C using an ice-salt bath. The resulting mixture was
stirred at room temperature. After completion as indicated by TLC (hexanes: ethyl ether = 1: 1), saturated
NH4Cl aqueous solution (10 mL) was added into the mixture which was extracted with ethyl acetate (3
x 10 mL). The combined organic layers were washed with brine (10 mL) and dried over Na,SO4. After
removal of the solvent in vacuum, the residue was purified by column chromatography on silica gel
(hexane/ethyl acetate from 8:1 to 4:1) to yield the compound as a colorless oil (40.1 mg, 58% yield).

'H NMR (300 MHz, CDCls) & 7.64 — 7.57 (m, 2H), 7.54 — 7.49 (m, 2H), 7.36 (t, J=7.7Hz, 2H), 7.29 —
7.25 (m, 3H), 7.24 — 7.12 (m, 4H), 7.11 — 7.04 (m, 2H), 5.87 (d, J=8.7 Hz, 1H), 4.91 (td, J=9.4, 3.4 Hz,
1H), 4.61 (s, 1H), 3.01 — 2.78 (m, 2H), 1.65 (s, 3H).

13C NMR (101 MHz, CDCls) § 170.9, 145.8, 145.0, 139.0, 129.2, 128.5, 128.5, 128.2, 127.0, 126.9,
126.5, 125.5, 80.8, 59.6, 53.5, 35.1, 23.1.

HRMS Calcd. For C23H24NO> [M+H] *: 346.1807; found: 346.1808.

¢) Synthesis of V,N-disubstituted a -amino-ketone 8c

O
o /\)J\Ph
o cat. DMAP
O HN O ' >|\o J< Y \ﬂ/
~Ac

T

Scheme S11 Synthesis of /V,/V-disubstituted 8c

A dried 100 mL round-bottom two-necked flask equipped with a reflux condenser was charged with
N-(1-0x0-1,3-diphenylpropan-2-yl)acetamide (53.5 mg, 0.2 mmol), di-tert-butyl dicarbonate (87.3 mg,
0.4 mmol), DMAP (12.2 mg, 0.1 mmol) and 10 mL THF. The solution was stirred at 60 °C using an oil
bath for 16 h. After completion as indicated by TLC (hexanes: ethyl ether = 1: 1), the reaction mixture
was concentrated in vacuum to remove THF. Then, the residue was purified by column chromatography
on silica gel using hexane/ethyl acetate (15:1 ~ 8:1) as the eluent to yield compound 8c as a colorless oil
(50.7 mg, 69% yield).
'H NMR (300 MHz, CDCls) & 7.72 — 7.65 (m, 2H), 7.53 — 7.46 (m, 1H), 7.41 —7.35 (m, 2H), 7.29 - 7.25
(m, 2H), 7.21 (td, J=7.3, 1.5 Hz, 3H), 6.00 (dd, J=9.3, 5.4 Hz, 1H), 3.62-3.53 (m, 1H), 3.18-3.08 (m, 1H),
2.17 (s, 3H), 1.35 (s, 9H).
13C NMR (101 MHz, CDCls) § 197.8, 172.9, 151.8, 137.9, 136.1, 132.5, 129.8, 128.4, 128.3, 127.6,
126.6, 84.6, 60.9, 35.2, 27.7, 26.3.
HRMS Calcd. For C2,H2sNNaO4 [M+Na] *: 390.1681; found: 390.1680.

d) Synthesis of a-amino oxime 8d
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NH,OH* HCI )J\NH O
O HN\ACO NaOAc, EtOH/H,0 O

reflux N
3a 8d  “OH

Scheme S12 Synthesis of a-amino oxime 8d

A dried 100 mL round bottom two-necked flask equipped with a reflux condenser was charged with
N-(1-ox0-1,3-diphenylpropan-2-yl)acetamide (53.5 mg, 0.2 mmol), hydroxylamine hydrochloride (21
mg, 0.3 mmol), NaOAc (41 mg, 0.5 mmol), EtOH (1.5 mL) and H>O (5 mL). The resulting mixture was
stirred at 80 °C using an oil bath for 16 h. After completion as indicated by TLC, the reaction mixture
was poured into H,O (5 mL) and was extracted with DCM (3 x 10 mL). The combined organic layers
were washed with brine (10 mL) and dried over Na,SOj4. After removal of the solvent in vacuum, the
residue was purified by column chromatography on silica gel (hexane/ethyl acetate from 4/1 to 1/1) to
yield 8d as a white solid (40.1 mg, 71% yield). Mixture of two isomers (10:1).
!H NMR (300 MHz, CDCls) 6 10.73 (s, 1H), 7.53 (m, 0.1 x 3H), 7.44 (m, 0.9 x 3H), 7.35-7.30 (m, 1H),
7.27 - 7.20 (m, 5H), 7.19 — 7.10 (m, 1H), 5.60 (m, 0.9 x 1H), 5.39 (m, 0.1 x 1H), 3.46-3.36 (m, 0.9 x
1H), 3.29-3.14 (m, 1H), 2.90-2.80 (m, 0.1 x 1H), 1.98 (s, 0.9 x 3H), 1.95 (s, 0.1 x 3H).
13C NMR (101 MHz, CDCl3) 5 169.8, 158.8, 137.0, 135.1, 129.7, 129.3, 129.3, 128.4, 127.2, 126.7, 52.0,
37.8,23.4,23.3.
HRMS Calcd. For Ci7H9N20, [M+H] *: 283.1447; found: 283.1445.

e) Intramolecular condensation of a-amino-ketone 3a to give product 8e

(0]
1)HS04(44%)
—_——m
HN O 2) NaOH
O “Ac )
3a

Scheme S13 Intramolecular condensation of a-amino-ketone 3a

A dried 50 mL round bottom two-necked flask equipped with a reflux condenser was charged with N-
(1-ox0-1,3-diphenylpropan-2-yl) acetamide (535 mg, 2 mmol) in 10 mL H>SO4 (44%). The resulting
mixture was heated to reflux using an oil bath for 16 hours. Then the reaction mixture was added slowly
into the saturated NaOH aqueous solution (10 mL) and was extracted with ethyl acetate (3 x 10 mL).
The combined organic layers were washed with brine (10 mL) and dried over Na,SOj4. After removal of
the solvent in vacuum, the residue was purified by column chromatography on silica gel (hexane/ethyl
acetate from 15/1 to 4/1) as the eluent to yield the desired compound as a colorless oil (209 mg,
42% yield).
!H NMR (300 MHz, CDCls) & 7.60 — 7.55 (m, 2H), 7.44 — 7.36 (m, 2H), 7.34 — 7.26 (m, 5H), 7.24 - 7.16
(m, 1H), 4.10 (s, 2H), 2.51 (s, 3H).
13C NMR (101 MHz, CDCls) 6 160.1, 146.2, 138.7, 134.0, 128.8, 128.8, 128.6, 128.4, 127.9, 126.4,
1255, 32.9, 14.1.
HRMS Calcd. For Ci7HeNO [M+H] *: 250.1232; found: 250.1228.

f) Deprotection of a-amino-ketone 3a
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HCI, EtOH
0 SORASE:
HN\A reflux NH;

c
3a 8f

Scheme S14 Synthesis of 2-amino-1,3-diphenylpropan-1-one hydrochloride 8f

To a dried 50 mL round bottom two-necked flask equipped with a reflux condenser was added N-(1-
oxo-1,3-diphenylpropan-2-yl)acetamide (267 mg, 1 mmol), concentrated hydrochloric acid (3 ml) and
ethanol (6 mL). The resulting mixture was stirred at 80 °C using an oil bath for 10 hours. After cooling
to room temperature, the crystals precipitated from the mixture. The solid was collected by suction
filtration and was washed with a small amount of EtOH to give 8f as a white solid (196.3 mg, 75%).
Mp: 215-218 °C
!H NMR (300 MHz, DMSO) 6 8.61 (s, 2H), 7.97 (dt, J = 8.4 Hz, 1.5 Hz, 2H), 7.69 (m, 1H), 7.61 — 7.47
(m, 2H), 7.33 - 7.05 (m, 5H), 5.43 (d, J = 6.7 Hz, 1H), 3.40 — 3.34 (m, 1H), 3.22 - 3.13 (m, 1H).
13C NMR (75 MHz, DMSO) § 196.5, 134.8, 134.7, 134.5, 130.1, 129.4, 129.2, 128.9, 127.6, 55.5, 37.3.
For 2-amino-1,3-diphenylpropan-1-one, HRMS Calcd. For C;sHisNO [M+H]": 226.1232; found:
226.1228.

8. Control experiments

(@]
condition B
1a + PhCHO ~ Ph Ph (a)
TEMPO (3 equiv) NHAC
3a, trace

Scheme S15 Radical capture experiment

An oven-dried quartz reaction tube (20 mL) equipped with a Teflon® stir bar and fitted with a rubber
septum was charged with acetylphenylalanine (62.2 mg, 0.3 mmol), 2-hydroxyisoindoline-1,3-
dione(32.6 mg, 0.2 mmol) and DCC (61.9 mg, 0.3 mmol). The tube was then evacuated and back-filled
with argon for 3 times. Subsequently, dry DMF (7 mL) was added under argon. The reaction was stirred
for 2-4 hours under argon. Then NHC-E (8.3 mg, 0.02 mmol), benzaldehyde (31.8 mg, 0.3 mmol),
TEMPO (93.75 mg, 0.6 mmol), DPAIPN (7.9 mg, 0.01 mmol) and Na,COj3 (31.8 mg, 0.3 mmol) were
added under argon. The reaction was stirred under irradiation with the light source (white LEDs, 10 W,
with photo-reactor or household white LED bulb, 23W) for 16 hours. The crude mixture was poured into
10 mL water and extracted with ethyl acetate (3 x 10 mL). TLC analysis indicated no formation of desired

product 3a. The extraction was subsequently tested with GC-MS, which indicated trace formation of

product 3a.
NHC-E, DPAIPN
1a" N NHAc ®)
Na,COj3, DMF,
white LEDs, rt, 16 h 7 (Z/IE), 30%

Scheme S16 Reaction of 1a’ in the absence of benzaldehyde under condition B
An oven-dried quartz reaction tube (20 mL) equipped with a Teflon® stir bar and fitted with a rubber
septum was charged with 1,3-dioxoisoindolin-2-yl acetylphenylalaninate (0.2 mmol), NHC-E (0.02
mmol), DPAIPN (7.9 mg, 0.01 mmol) and Na,COs3 (31.8 mg, 0.3 mmol). The tube was then evacuated
and back-filled with argon for 3 times. Subsequently, dry DMF (5 mL) were added under argon. The
S10



reaction was stirred under irradiation with the light source for 16 hours. The mixture was poured into 10
mL water and was extracted with ethyl acetate (3 x 15 mL). The combined organic layers were washed
with brine (10 mL) and dried over Na>SO4. After removal of the solvent in vacuum, the residue was
purified by column chromatography on silica gel (hexane/ethyl acetate from 15:1to 3:1) as the eluent to

yield compound 7 as a yellow liquid (9.6 mg, 30% yield).

condition A or o
NHC-E, DPAIPN
7 + PhCHO Ph Ph (c)
Z/E Na,CO3;, DMF, NHAG
white LEDs, rt, 16 h 3a

Scheme S17 Reaction of compound 7 with benzaldehyde under condition B

An oven-dried quartz reaction tube (20 mL) equipped with a Teflon® stir bar and fitted with a rubber
septum was charged with N-styrylacetamide 7 (32.2 mg, 0.2 mmol), NHC-E (8.3 mg, 0.02 mmol),
DPAIPN (7.9 mg, 0.01 mmol) and Na,COs(31.8 mg, 0.3 mmol). The tube was evacuated and back-filled
with argon for 3 times. Subsequently, benzaldehyde (31.8 mg, 0.3 mmol) and dry DMF (5 mL) were
added under argon. The reaction was stirred under irradiation with the light source for 16 hours. The
mixture was poured into 10 mL water and was extracted with ethyl acetate (3 x 10 mL). TLC analysis
indicated no formation of product 3a. The extraction was subsequently tested with GC-MS, which

indicated no formation of product 3a.

NHC-E (0]
base, solvent, 60°C
1a' + PhCHO Ph Ph (d)
<10% with Na,COs3, DMF NHAC
29% with DBU, DMSO 3a

Scheme S18 Reaction of 1a’ with benzaldehyde under photo-redox free conditions

An oven-dried quartz reaction tube (20 mL) equipped with a Teflon® stir bar and fitted with a rubber
septum was charged with 1,3-dioxoisoindolin-2-yl acetylphenylalaninate (70.5 mg, 0.2 mmol), NHC-E
(8.3 mg, 0.02 mmol), base (0.3 mmol) and 4A MS (200mg). The tube was then evacuated and back-filled
with argon for 3 times. Subsequently, benzaldehyde (31.8 mg, 0.3 mmol) and dry solvent (5 mL) were
added under argon. Then the solution was stirred at 60°C using an oil bath for 12 h. After that, the mixture
was poured into 10 mL water and extracted with ethyl acetate (3 X 15 mL). The combined organic layers
were washed with brine (10 mL) and dried over Na,SOj4. After removal of the solvent in vacuum, the
residue was purified by column chromatography on silica gel using hexane/ethyl acetate as the eluent to
yield the desired compound 3a (less than 5 mg, <10% with Na,COs;, DMF; 15.5 mg, 29% with DBU,
DMSO).

9. Initial asymmetric synthesis attempt
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0}
condition A Ph/ﬁ"‘ kPh ©

1a' + PhCHO

NHC precursor NHAc
(10 mol%) 3a(RorS)
oo
e o DY
N lN =N
—N. N J
E/+ Mes NN oh o \’g
BF4- o® cl
BF,
NHC-F
30% yield, 22% ee 30% yield, 5% ee 51% yield, 12% ee
o~>\ 01
& ®Ph o © F
BF4 BF, F
F
Br F

39% vyield, 5% ee 35% yield, 13% ee

Scheme S19 Screening of chiral NHC precursors

An oven-dried quartz reaction tube (20 mL) equipped with a Teflon® stir bar and fitted with a rubber
septum was charged with 1,3-dioxoisoindolin-2-yl acetylphenylalaninate (70.5 mg, 0.2 mmol), NHC-F
(8.3 mg, 0.02 mmol), Ir(ppy).dtbpy(PFs), (4.5 mg, 0.005 mmol),Cs>COs (97.7 mg, 0.3 mmol) and 4A
MS (200 mg). The tube was then evacuated and backfilled with argon for 3 times. Subsequently,
benzaldehyde (31.8 mg, 0.3 mmol) and dry CH3CN (5 mL) were added under argon. The tube was then
evacuated and backfilled with argon for 3 times. The reaction was stirred under irradiation with the light
source (10 W Blue LED) for 16 hours. After removal of the solvent in vacuum, the residue was purified
by column chromatography on silica gel using hexane/ethyl acetate (8:1 ~ 3:1) as the eluent to yield 3a
as a white solid (16 mg, 30% yield, 22% ee). Other NHC catalysts were checked using same method.

10. Reported data for all the isolated products
(0]

(LT
~Ac

N-(1-Oxo-1,3-diphenylpropan-2-yl)acetamide 3a

The title compound was obtained according to the general condition A as a white solid (45.9 mg,
86% yield). Following condition B, the title compound was obtained as a white solid (42.2 mg,
79% yield)
Mp: 82-83 °C
'H NMR (400 MHz, CDCls) § 8.01 — 7.94 (m, 2H), 7.67 — 7.59 (m, 1H), 7.47 — 7.54 (m, 2H), 7.16 — 7.24
(m, 3H), 6.90 — 6.99 (m, 2H), 6.36 (d, J = 7.7 Hz, 1H), 5.90-5.82 (m, 1H), 3.36 — 3.27 (m, 1H), 3.11 -
3.02 (m, 1H), 2.03 (m, 3H).
BCNMR (101 MHz, CDCl3) 8 198.1, 169.5, 135.5, 134.6, 133.9, 129.5, 129.0, 128.8, 128.3, 127.0, 54.8,
38.7,23.3.
HRMS Calcd. For Ci7H1sNO> [M+H] *: 268.1338; Found: 268.1334.

(0]

SPAS
Ac F

N-(1-(4-Fluorophenyl)-1-0xo-3-phenylpropan-2-yl)acetamide 3b
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The title compound was obtained according to the general condition A as a colorless oil (46.2mg,
81% yield). Following condition B, the title compound was obtained as a colorless oil (32.0 mg,
56% yield).

'H NMR (400 MHz, CDCls) § 8.07 — 7.81 (m, 2H), 7.22 — 7.18 (m, 3H), 7.14 (td, J = 8.6, 2.0 Hz, 2H),
7.02 -6.88 (m, 2H), 6.40 (d, J = 7.8 Hz, 1H), 5.81 (q, J = 6.4, 5.9 Hz, 1H), 3.33 — 3.19 (m, 1H), 3.09 —
3.00 (m, 1H), 2.02 (s, 3H).
3C NMR (101 MHz, CDCls) § 197.3, 169.6, 168.6 (}Jc.r = 263 Hz), 135.5, 131.4 (3Jc.r = 10 Hz), 131.2,
129.5,128.4,127.1, 116.1(*Jcr = 22 Hz), 54.7, 38.6, 23.2.
HRMS Calcd. For C7H;7FNO, [M+H] *: 286.1243; found: 286.1243.

O

W O
A Cl

N-(1-(4-Chlorophenyl)-1-oxo-3-phenylpropan-2-yl)acetamide 3¢

Cc

The title compound was obtained according to the general procedure A as a colorless oil (50.9mg,
83 % yield). Following condition B, the title compound was obtained as a colorless oil (37.4 mg,
62% yield).
!H NMR (300 MHz, CDCls) & 7.94 — 7.83 (m, 1H), 7.48 — 7.40 (m, 2H), 7.26 — 7.15 (m, 3H), 7.05 - 6.90
(m, 2H), 6.32 (d, J = 7.8 Hz, 1H), 5.79 (m, 1H), 3.31 - 3.21 (m, 1H), 3.07 — 2.99 (m, 1H), 2.03 (s, 3H).
3C NMR (75 MHz, CDCls) 6 197.2, 169.6, 140.5, 135.4, 133.1, 130.1, 129.5, 129.3, 128.4, 127.1, 54.7,
38.7,23.3.
HRMS Calcd. For Ci7H;7CINO, [M+H] *: 302.0948; found: 302.0947.

(0]

DPAS
A Br

N-(1-(4-Bromophenyl)-1-0x0-3-phenylpropan-2-yl)acetamide 3d

C

The title compound was obtained according to the general condition A as a white solid (52.6 mg,
76% yield). Following condition B, the title compound was obtained as a white solid (40.2 mg,
58% yield).

M.P.: 110-112°C

!H NMR (400 MHz, CDCls) 8 = 7.84 — 7.78 (m, 2H), 7.65 — 7.60 (m, 2H), 7.24 — 7.17 (m, 2H), 7.01 -
6.86 (m, 2H), 6.40 (d, J = 7.8 Hz, 1H), 5.89 — 5.68 (m, 1H), 3.30 — 3.21 (m, 1H), 3.07 — 2.99 (m, 1H),
2.02 (s, 3H).

13C NMR (101 MHz, CDCl3) 6 197.3, 169.6, 135.3, 133.4, 132.3, 130.2, 129.4, 128.4, 128.4,127.1, 54.7,
38.6, 23.2.

HRMS Calcd. For Ci7Hi7BrNO> [M+H] *: 346.0443; found: 346.0440.

LT
Ac” CF,

N-(1-Oxo0-3-phenyl-1-(4-(trifluoromethyl)phenyl)propan-2-yl)acetamide 3e
The title compound was obtained according to the general condition A as a white solid (51.6mg,

77% yield). Following condition B, the title compound was obtained as a white solid (42.9 mg,
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64% yield).

Mp: 121-123°C

'H NMR (300 MHz, CDCls) 6 8.11 —7.98 (m, 2H), 7.79 — 7.60 (m, 2H), 7.26 — 7.15 (m, 3H), 7.02 — 6.87
(m, 2H), 6.31 (d, J = 7.7 Hz, 1H), 5.84 (m, 1H), 3.30 — 3.21 (m, 1H), 3.07 — 3.00 (m, 1H), 2.04 (s, 3H).
13C NMR (101 MHz, CDCls) & 197.6, 169.6, 137.6, 135.2, 135.1 (3Jc.r = 31 Hz), 129.4, 129.1, 128.5,
127.2,125.9 (e = 4 Hz), 124.0 (Nc-r= 274 Hz), 55.1, 38.5, 23.2.

HRMS Calcd. For C1sH17F3NO, [M+H] *: 336.1211; found: 336.1205.

W, O
Al CN

N-(1-(4-Cyanophenyl)-1-oxo0-3-phenylpropan-2-yl)acetamide 3f

The title compound was obtained according to the general condition A as a white solid (35.1 mg,
60% yield). Following condition B, the title compound was obtained as a white solid (28.0 mg,
48% yield).
Mp: 118-121°C
!H NMR (400 MHz, CDCls) 6 8.00 — 7.78 (m, 2H), 7.75 — 7.59 (m, 2H), 7.18 — 7.10 (m, 3H), 6.94 — 6.88
(m, 2H), 6.21 (d, J = 7.6 Hz, 1H), 5.77 - 5.70 (m, 1H), 3.20 — 3.11 (m, 1H), 3.02 — 2.95 (m, 1H), 1.96 (s,
3H).
13C NMR (101 MHz, CDCls) § 197.6, 169.7, 138.1, 135.1, 132.6, 129.4, 129.1, 128.6, 127.3, 117.7,
117.0, 55.0, 38.6, 23.2.

HRMS Calcd. For CisHi7N>0, [M+H] *: 293.1290; found: 293.1289.
o]

O HN
A
)

Methyl 4-(acetylphenylalanyl)benzoate 3g

Cc

The title compound was obtained according to the general condition A as a colorless oil (52.2 mg,
80% yield). Following condition B, the title compound was obtained according to the general procedure
B as a colorless oil (42.2 mg, 65% yield).

!H NMR (300 MHz, CDCls) & 8.20 — 8.06 (m, 2H), 8.03 —7.92 (m, 2H), 7.23 - 7.17 (m, 3H), 7.00 — 6.89
(m, 2H), 6.35 (d, J = 7.7 Hz, 1H), 5.85 (m, 1H), 3.97 (s, 3H), 3.32 — 3.23 (m, 1H), 3.09 — 3.00 (m, 1H),
2.04 (s, 3H).

13C NMR (101 MHz, CDCls) & 198.0, 169.6, 166.0, 138.0, 135.2, 134.5, 130.1, 129.4, 128.7, 127.2,
125.6, 55.1, 52.6, 38.6, 23.3.

HRMS Calcd. For Ci9H20NO4 [M+H] *: 326.1392; found: 326.1392.

O

LT
Ac

N-(1-Oxo0-3-phenyl-1-(p-tolyl)propan-2-yl)acetamide 3h
The title compound was obtained according to the general condition A as a colorless oil (33.75mg,
60% yield). Following condition B, the title compound was obtained as a colorless oil (27.0 mg,
48% yield).
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'H NMR (400 MHz, CDCl3) 6 7.87 (d, J = 8.0 Hz, 2H), 7.30 (d, J = 7.9 Hz, 2H), 7.24 — 7.16 (m, 3H),
6.98 — 6.89 (m, 2H), 6.36 (d, J = 7.7 Hz, 1H), 5.94 — 5.75 (m, 1H), 3.35 — 3.28 (m, 1H), 3.08 — 3.00 (m,
1H), 2.44 (s, 3H), 2.03 (m, 3H).

13C NMR (101 MHz, CDCls) 6 197.5, 169.6, 145.0, 135.6, 132.0, 129.7, 129.6, 128.9, 128.3, 127.0, 54.7,
38.8,23.3,21.8.

HRMS Calcd. For CisH20NO> [M+H] *: 282.1494; found: 282.1487.

0]

SPAS
Ac

N-(1-Oxo0-3-phenyl-1-(m-tolyl)propan-2-yl)acetamide 3i

The title compound was obtained according to the general condition A as a colorless oil (31.5mg,
56% yield). Following condition B, the title compound was obtained as a colorless oil (25.3 mg,
45% yield).
!H NMR (300 MHz, CDCls) & 7.81 —7.72 (m, 2H), 7.47 — 7.35 (m, 2H), 7.26 — 7.15 (m, 3H), 6.96 — 6.91
(m, 2H), 6.37 (d, J = 7.6 Hz, 1H), 5.84 (m, 1H), 3.34 — 3.25 (m, 1H), 3.10 — 3.01 (m, 1H), 2.42 (s, 3H),
2.03 (s, 3H).
13C NMR (101 MHz, CDCl3) § 198.2, 169.5, 143.5, 138.8, 135.6, 134.8, 129.6, 129.3, 128.8, 128.3,
127.0, 126.0, 54.8, 38.8, 23.3, 21.4.
HRMS Calcd. For CisH20NO, [M+H] *: 282.1494; found: 282.1488.

0]

F
O HN_ O
Ac

N-(1-(3-Fluorophenyl)-1-oxo-3-phenylpropan-2-yl)acetamide 3j

The title compound was obtained according to the general condition A as a colorless oil (42.8mg,
75% yield). Following condition B, the title compound was obtained as a colorless oil (37.7 mg,
66% yield).
!H NMR (300 MHz, CDCls) 3 7.75 (m, 1H), 7.63 (m, 1H), 7.47 (td, J = 8.0, 5.4 Hz, 1H), 7.32 (m, 1H),
7.24 —7.17 (m, 3H), 7.02 — 6.89 (m, 2H), 6.40 (d, J = 7.8 Hz, 1H), 5.80 (m, 1H), 3.32 — 3.22 (m, 1H),
3.09 - 3.00 (m, 1H), 2.03 (s, 3H).
13C NMR (101 MHz, CDCls)  197.1, 169.6, 165.0 ({Jc.r = 260 Hz), 136.8, 135.3, 130.7, 129.5, 128.5,
127.1,124.5,121.0 (3c-g = 22 Hz), 115.5 (Ac.r = 22 Hz), 54.9, 38.7, 23.3.
HRMS Calcd. For Ci7H;7FNO, [M+H] *: 286.1243; found: 286.1243.

0]

DPFNe
Ac

N-(1-(3-Methoxyphenyl)-1-oxo-3-phenylpropan-2-yl)acetamide 3k
The title compound was obtained according to the general condition A as a colorless oil (37.5mg,
63% yield). Following condition B, the title compound was obtained as a colorless oil (33.3 mg,
56% yield).
!H NMR (300 MHz, CDCls3) § 7.57 (dt, J = 7.8, 1.2 Hz, 1H), 7.45 (m, 1H), 7.40 (t, J = 7.9 Hz, 1H),
7.32-7.27 (m, 1H), 7.23 - 7.16 (m, 3H), 7.00 — 6.91 (m, 2H), 6.35 (d, J = 7.8, 1H), 5.82 (m, 1H), 3.86
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(s, 3H), 3.35-3.26 (m, 1H), 3.10-3.01 (m, 1H), 2.03 (s, 3H).

13C NMR (101 MHz, CDCls) § 197.9, 169.5, 160.0, 136.0, 135.5, 130.0, 129.6, 128.3, 127.0, 121.3,
120.5, 112.9, 55.6, 54.9, 38.7, 23.3.

HRMS Calcd. For CisH20NO3 [M+H] *: 298.1443; found: 298.1440.

Cl
O HN O
A

C

N-(1-(3-Chlorophenyl)-1-0xo0-3-phenylpropan-2-yl)acetamide 31

The title compound was obtained according to the general condition A as a colorless oil (47.1mg,
78% yield). Following condition B, the title compound was obtained as a colorless oil (35.6 mg,
59% yield).
!H NMR (400 MHz, CDCls3) 8 7.90 (m, 1H), 7.82 (d, J = 7.8 Hz, 1H), 7.57 (dt, J = 8.0, 1.4 Hz, 1H), 7.42
(t, J=7.9 Hz, 1H), 7.25-7.16 (m, 3H), 6.96 (dd, J = 7.2, 2.3 Hz, 2H), 6.33 (d, J = 7.7 Hz, 1H), 5.79 (m,
1H), 3.30-3.22 (m, 1H), 3.08-3.01 (m, 1H), 2.03 (s, 3H).
13C NMR (101 MHz, CDCl3) § 197.1, 169.6, 136.3, 135.2, 133.8, 130.4, 130.2, 129.5, 128.8, 128.5,
127.2,126.8, 77.4,54.9, 38.7, 23.3.

HRMS Calcd. For Ci7H;7CINO, [M+H] *: 302.0948; found: 302.0942.
(0]

‘W -
HN O
A

c
N-(1-(3-Cyanophenyl)-1-oxo0-3-phenylpropan-2-yl)acetamide 3m

The title compound was obtained according to the general condition A as a colorless oil (44.4 mg,
76% yield). Following condition B, the title compound was obtained as a colorless oil (36.8 mg,
63% yield).
!H NMR (400 MHz, CDCls) 6 8.17 —8.09 (m, 2H), 7.83 (dt, J = 7.8, 1.4 Hz, 1H), 7.58 (t, J = 7.8, 1H),
7.24 —7.17 (m, 3H), 6.98 (m, 2H), 6.35 (d, J=7.7 Hz, 1H), 5.77 (m, 1H), 3.23-3.16 (m, 1H), 3.10-3.04
(m, 1H), 2.03 (s, 3H).
13C NMR (101 MHz, CDClg) § 197.0, 169.6, 136.5, 135.9, 135.1, 132.5, 132.3, 129.8, 129.4, 128.6,
127.3,117.6, 113.5, 54.9, 38.8, 23.2.
HRMS Calcd. For CisHi7N>0, [M+H] *: 293.1290; found: 293.1287.

0]

' A /”\ ' :CF3
O HN_ O
Ac Cl

N-(1-(4-Chloro-3-(trifluoromethyl)phenyl)-1-oxo-3-phenylpropan-2-yl)acetamide 3n

The title compound was obtained according to the general condition A as a colorless oil (38.4 mg,
52% yield). Following condition B, the title compound was obtained as a colorless oil (36.9 mg,
50% yield).
!H NMR (300 MHz, CDCls) & 8.15 (m, 1H), 8.00 (dd, J = 8.4, 2.1 Hz, 1H), 7.59 (d, J = 8.4 Hz, 1H),
7.24 —7.17 (m, 3H), 7.04 — 6.91 (m, 2H), 6.35 (d, J = 7.8 Hz, 1H), 5.76 (m, 1H), 3.23 — 3.14 (m, 1H),
3.11-3.03 (m, 1H), 2.04 (s, 3H).
13C NMR (101 MHz, CDCl3) 6 196.6, 169.7, 138.1 (3Jc¢ = 10 Hz), 136.5 (3Jc.r = 10 Hz), 135.1, 133.5,
132.6, 132.1, 129.4, 128.6, 127.9, 127.3, 126.0 ({Jc.r = 210 Hz), 54.9, 38.9, 23.2.
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HRMS Calcd. For CsH6CIF3NO, [M+H] *:370.0822; found: 370.0816.

O AN c O O
N-(1-([1,1'-Biphenyl]-4-yl)-1-0x0-3-phenylpropan-2-yl)acetamide 3q

The title compound was obtained according to the general condition A as a white solid (44.6 mg,
65% yield). Following condition B, the title compound was obtained as a white solid (38.4 mg,
56% yield).
Mp: 116-119°C
!H NMR (300 MHz, CDCls) & 8.10 —7.97 (m, 2H), 7.75 — 7.69 (m, 2H), 7.67 — 7.62 (m, 2H), 7.52 - 7.41
(m, 3H), 7.25 —7.17 (m, 3H), 7.00 — 6.94 (m, 2H), 6.44 (d, J = 7.7 Hz, 1H), 5.89 (ddd, J = 7.7, 6.3, 5.0
Hz, 1H), 3.38 — 3.29 (m, 1H), 3.13 — 3.05 (m, 1H), 2.05 (s, 3H).
13C NMR (101 MHz, CDCls) § 197.6, 169.6, 146.6, 139.6, 135.6, 133.3, 129.6, 129.4, 129.0, 128.5,
128.4,127.6, 127.3, 127.0, 54.8, 38.8, 23.3.
HRMS Calcd. For C23H22NO> [M+H] *: 344.1651; found: 344.1644.

O

(J LT
~Ac

N-(1-(Naphthalen-2-yl)-1-oxo0-3-phenylpropan-2-yl)acetamide 3r

The title compound was obtained according to the general condition A as a colorless oil (50.7 mg,
82% yield). Following condition B, the title compound was obtained as a colorless oil (42.5 mg,
67% yield).
'H NMR (300 MHz, CDCl3) § 8.50 (m, 1H), 8.00 — 7.87 (m, 4H), 7.68-7.56 (m, 2H), 7.23 — 7.15 (m,
3H), 7.02 — 6.91 (m, 2H), 6.49 (d, J = 7.7 Hz, 1H), 6.03 (M, 1H), 3.40 — 3.31 (m, 1H), 3.18 — 3.09 (m,
1H), 2.07 (s, 3H).
13C NMR (101 MHz, CDCls) § 198.0, 169.7, 135.9, 135.6, 132.5, 131.9, 130.9, 129.8, 129.6, 129.1,
129.0, 128.4,127.8, 127.1, 127.0, 124.0, 54.9, 39.0, 23.4.
HRMS Calcd. For C2;H20NO> [M+H] *: 318.1494; found: 318.1491.

O
S B
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HN
~Ac

N-(1-(5-Bromothiophen-2-yl)-1-0x0-3-phenylpropan-2-yl)acetamide 3t

The title compound was obtained according to the general condition A as a colorless oil (55.3mg,
79% yield). Following condition B, the title compound was obtained as a colorless oil (42.0 mg,
60% yield).
!H NMR (300 MHz, CDCls) & 7.38 (m, 1H), 7.18 — 7.12 (m, 3H), 7.03 — 6.93 (m, 3H), 6.20 (d, J = 8.2
Hz, 1H), 5.49 (m, 1H), 3.20 — 3.11 (m, 1H), 3.05 — 2.97 (m, 1H), 1.93 (s, 3H).
13C NMR (101 MHz, CDCls) 5 189.8, 169.5, 143.1, 135.5, 133.7, 131.7, 129.4, 128.5, 127.2, 124.5, 55.3,
39.5,23.2.
HRMS Calcd. For Ci5sHisBrNO,S [M+H] *: 352.0007; found: 352.0002.
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N-(1-(4-(2,3-Dihydrobenzofuran-5-yl)phenyl)-1-0xo-3- phenylpropan-2-yl)acetamide 3u

The title compound was obtained according to the general condition A as a colorless oil (37.7 mg,
49% yield). Following condition B, the title compound was obtained as a colorless oil (39.3 mg,
51% yield).
'H NMR (400 MHz, CDCl5) 5 8.00 (d, J = 8.3 Hz, 2H), 7.67 — 7.62 (m, 2H), 7.50 (m, 1H), 7.42 (dd, J =
8.3, 2.0Hz, 1H), 7.34 — 7.28 (m, 1H), 7.25 — 7.17 (m, 2H), 7.00 — 6.94 (m, 2H), 6.89 (d, J = 8.3 Hz, 1H),
6.42 (d, J = 7.6 Hz, 1H), 5.87 (m, 1H), 4.65 (t, J = 8.7 Hz, 2H), 3.37 — 3.26 (m, 3H), 3.12-3.05 (m, 1H),
2.04 (s, 3H).
13C NMR (101 MHz, CDCl3) § 197.4, 181.3, 169.6, 160.8, 146.7, 135.6, 132.5, 132.1, 129.6, 129.4,
128.3, 128.1, 127.5, 126.9, 124.0, 109.8, 77.4, 71.7, 54.7, 38.8, 29.6, 23.3.
HRMS Calcd. For C,5H24NO3 [M+H] *: 386.1756; found: 386.1753.

(0]
DAY
Ac |\
S

N-(1-Oxo0-3-phenyl-1-(4-(quinolin-2-yl)phenyl)propan-2-yl)acetamide 3v

The title compound was obtained according to the general condition A as a colorless oil (44.9 mg,
57% yield). Following condition B, the title compound was obtained as a colorless oil (33.1 mg,
42% yield).
!H NMR (300 MHz, CDCls) 8 9.23 (m, 1H), 8.43 (m, 1H), 8.22 (d, J = 8.5 Hz, 1H), 8.15 — 8.08 (m, 2H),
7.95(dd, J=8.2,1.5Hz, 1H), 7.88 —7.77 (m, 3H), 7.69 — 7.62 (m, 1H), 7.25 - 7.19 (m, 3H), 7.03 — 6.96
(m, 2H), 6.39 (d, J = 7.7 Hz, 1H), 5.98 — 5.84 (m, 1H), 3.39 — 3.30 (m, 1H), 3.18 — 3.08 (m, 1H), 2.06 (s,
3H).
13C NMR (101 MHz, CDClg) § 197.6, 169.6, 149.0, 143.0, 135.5, 134.1, 132.5, 132.4, 132.2, 132.1,
130.4,129.7, 129.6, 129.0, 128.4, 128.2, 127.9, 127.6, 127.1, 54.9, 38.8, 23.3.
HRMS Calcd. For C26H23N20, [M+H] *: 395.1760; found: 395.1763.

4-(Acetylphenylalanyl)benzoic-NV,N'-dicyclohexylcarbamimidic anhydride 3w
The title compound was obtained according to the general condition B as a white solid (49.6 mg,
48% yield).
Mp: 193-195°C
!H NMR (300 MHz, CDCls) 6 8.00 (d, J = 8.3 Hz, 2H), 7.65 (d, J = 8.2 Hz, 2H), 7.24 — 7.19 (m, 3H),
6.99 — 6.87 (m, 2H), 6.40 — 6.35 (m, 1H), 6.34 (s, 1H), 5.85 (m, 1H), 4.12 — 3.98 (m, 1H), 3.57 — 3.40
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(m, 1H), 3.34 — 3.25 (m, 1H), 3.06 — 2.97 (m, 1H), 2.03 (s, 3H), 2.01 — 1.92 (m, 1H), 1.89 — 1.75 (m,
4H), 1.66 — 1.55 (m, 4H), 1.33 — 1.14 (m, 8H), 1.14 — 1.01 (m, 1H), 0.90 (m, 2H).

3C NMR (101 MHz, CDCIs) § 197.5, 169.9, 169.6, 153.7, 141.8, 136.0, 135.2, 129.4, 129.0, 128.5,
127.2,57.5,54.9,49.8, 38.5, 32.3, 30.7, 26.2, 25.3, 25.2, 24.5, 23 .3.

HRMS Calcd. For C3;H4oN304 [M+H] *: 518.3019; found: 518.3016.

0] Ac

1

N

1-(2-Benzoylpyrrolidin-1-yl)ethan-1-one 4a
The title compound was obtained according to the general condition B as a colorless oil liquid (30.0
mg, 69% yield).
!H NMR (400 MHz, CDCls3) 8 7.95 — 7.91 (m, 2H), 7.53 — 7.47 (m, 1H), 7.43 — 7.36 (m, 2H), 5.45 (m,
1H), 3.72 - 3.65 (m, 1H), 3.51 (m, 1H), 2.25 — 2.15 (m, 1H), 2.08 — 2.05 (m, 3H), 2.02 — 1.84 (m, 3H).
13C NMR (101 MHz, CDCl3) § 197.8, 176.1, 135.1, 128.7, 60.9, 48.1, 29.4, 24.7, 22.3.

The reported data was in accordance with literature. !

0]
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N-(3-Methyl-1-0xo0-1-phenylbutan-2-yl)acetamide 4b
The title compound was obtained according to the general condition B as a colorless oil (24.6 mg,
56% yield).
!H NMR (300 MHz, CDCls) 8 8.04 — 7.95 (m, 2H), 7.65 — 7.57 (m, 1H), 7.54 — 7.46 (m, 2H), 6.34 (d, J
= 8.8 Hz, 1H), 5.61 (m, 1H), 2.23 — 2.14 (m, 1H), 2.09 (s, 3H), 1.02 (s, 3H), 0.77 (s, 3H).
13C NMR (101 MHz, CDCl3) § 199.6, 170.2, 135.2, 133.8, 128.9, 128.7, 58.0, 31.9, 23.5, 20.0, 16.7.
HRMS Calcd. For Ci3HisNO, [M+H] *: 220.1338; found: 220.1333.

0]
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N-(4-Methyl-1-0xo-1-phenylpentan-2-yl)acetamide 4¢

The title compound was obtained according to the general condition B as a colorless oil liquid (22.4
mg, 48% yield).
!H NMR (300 MHz, Chloroform-d) § 8.03 — 7.96 (m, 2H), 7.63 — 7.54 (m, 1H), 7.52 — 7.43 (m, 2H),
6.72 — 6.56 (m, 1H), 5.70 (m, 1H), 2.04 (s, 3H), 1.80 — 1.68 (m, 1H), 1.66 — 1.55 (m, 1H), 1.51 — 1.39
(m, 1H), 1.05-0.86 (d, J = 6.6 Hz, 6H).
13C NMR (75 MHz, CDCl3) 6 199.9, 170.0, 134.6, 133.8, 128.9, 128.7, 52.1, 42.6, 25.1, 23.3, 21.9.
HRMS Calcd. For Ci4H20NO, [M+H] *: 234.1494; found: 234.1490.

Ac.
NH

o
N-(3-Methyl-1-oxo0-1-phenylpentan-2-yl)acetamide 4d
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The title compound was obtained according to the general condition B as a colorless oil (27.0 mg,
58% yield).
'H NMR (300 MHz, CDCl3) § 8.01-7.96 (m, 2H), 7.65 — 7.57 (m, 1H), 7.54-7.46 (m, 2H), 6.30 (m, 1H),
5.80 — 5.57 (m, 1H), 2.08 (d, J = 5.3 Hz, 3H), 1.91 (m, 1H), 1.49-1.61 (m, 1H), 1.38 — 1.24 (m, 1H),
1.05-0.96 (m, 3H), 0.83 —0.71 (m, 3H).
13C NMR (101 MHz, CDCls) § 199.8, 170.1, 135.3, 133.8, 128.9, 128.7, 57.1, 38.4, 27.2, 23.7, 14.9,
11.8.
HRMS Calcd. For C14H20NO> [M+H] *: 234.1494; found: 234.1492.

0]
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N-(1-Oxo-1-phenylpentan-2-yl)acetamide 4e

The title compound was obtained according to the general condition B as a colorless oil (22.8 mg,
52% yield).
!H NMR (400 MHz, CDCls) 6 8.02 — 7.97 (m, 2H), 7.62 (t, J = 7.4 Hz, 1H), 7.50 (t, = 7.7Hz, 2H), 6.49
(d, J=7.9 Hz, 1H), 5.67-5.61 (m, 1H), 2.07 (d, J = 2.1Hz, 3H), 1.91 (m, 2H), 1.59 (m, 1H), 1.43 - 1.32
(m, 1H), 0.87 (m, 3H).
13C NMR (101 MHz, CDCl3) § 199.3, 169.8, 134.5, 133.9, 128.9, 128.7, 53.7, 35.6, 23.4, 18.3, 13.9.
HRMS Calcd. For Ci3HisNO, [M+H] *: 220.1338; found: 220.1337.

Ac.
NH

0]

N-(4-(Methylthio)-1-oxo0-1-phenylbutan-2-yl)acetamide 4f

The title compound was obtained according to the general condition B as a colorless oil (30.0 mg,
60% yield).
!H NMR (400 MHz, CDCl3) 6 8.02 (d, J = 7.7 Hz, 2H), 7.63 (m, 1H), 7.58 — 7.44 (m, 2H), 6.55 (d, J =
7.9 Hz, 1H), 5.77 (m, 1H), 2.62 — 2.52 (m, 1H), 2.46 (m, 1H), 2.28 — 2.18 (m, 1H), 2.08 (s, 3H), 2.03 (s,
3H), 1.90 — 1.80 (m, 1H).
13C NMR (101 MHz, CDCl3) § 198.5, 170.0, 134.1, 129.0, 128.8, 53.2, 33.2, 30.1, 23.4, 15.6.
HRMS Calcd. For Ci3HisNO,S [M+H] *: 252.1058; found: 252.1058.

0 AC~\H
sag
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Benzyl (5-acetamido-6-0x0-6-phenylhexyl)carbamate 4g

The title compound was obtained according to the general condition B as a colorless oil (40.2 mg,
53% yield).
!H NMR (300 MHz, CDCls) & 8.02 —7.93 (m, 2H), 7.65 — 7.56 (m, 1H), 7.53 — 7.45 (m, 2H), 7.36 — 7.32
(m, 4H), 7.30 — 7.09 (m, 1H), 6.79 (d, J = 7.9 Hz, 1H), 5.61 (m, 1H), 5.07 (s, 2H), 3.12 (g, J = 6.5 Hz,
2H), 2.03 (s, 3H), 1.91 (m, 1H), 1.69 — 1.20 (m, 6H).
13C NMR (75 MHz, CDCl3) § 198.9, 170.1, 156.5, 136.6, 134.3, 134.0, 129.0, 128.7, 128.5, 128.1, 66.6,
53.6, 40.6, 32.9, 29.5, 23.3, 22.1.
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HRMS Calcd. For C2,H27N204 [M+H] *: 383.1971; found: 383.1970.
(o]

Boc
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tert-Butyl 3-acetamido-4-oxo-4-phenylbutanoate 4h

The title compound was obtained according to the general condition B as a colorless oil liquid (15.0
mg, 20% yield).
'H NMR (400 MHz, CDCls) § 8.01 — 7.92 (m, 2H), 7.58 — 7.52 (m, 1H), 7.44 (t, J = 7.7 Hz, 2H), 6.96
(dd, J = 8.8, 3.4 Hz, 1H), 5.76 (m, 1H), 2.90 — 2.82 (m, 1H), 2.71-2.63 (m, 1H), 1.98 (s, 3H), 1.36 (s,
9H).
13C NMR (101 MHz, CDCl3) § 197.4, 169.7, 134.6, 133.7, 128.8, 128.7, 81.5, 50.6, 38.0, 27.9, 23.1.
HRMS Calcd. For C1¢H21NNaO, [M+Na] *: 314.1368; found: 314.1365.

HN O

Ac

N-(3-(1H-indol-2-yl)-1-0xo0-1-phenylpropan-2-yl)acetamide 4i

2T

The title compound was obtained according to the general condition B as a colorless oil (9.7 mg,
16% yield).
!H NMR (300 MHz, CDCls) § 7.98 —7.92 (m, 2H), 7.65 — 7.57 (m, 1H), 7.51 —7.38 (m, 3H), 7.34 - 7.29
(m, 1H), 7.16 (m, 1H), 7.06 (m, 1H), 6.76 (s, 1H), 6.43 (d, J = 7.8 Hz, 1H), 5.94 (m, 1H), 3.56 — 3.47 (m,
1H), 3.29-3.20 (m, 1H), 2.00 (s, 3H).
13C NMR (101 MHz, CDCl3) § 198.4, 169.8, 136.0, 134.7, 133.8, 128.9, 128.8, 127.9, 122.8, 122.1,
119.6, 118.7, 111.2, 109.8, 54.6, 28.6, 23.4.
HRMS Calcd. For C19H1sN,NaO, [M+Na] * : 329.1266; found: 329.1264.
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N-(3-Cyclohexyl-1-0x0-1-phenylpropan-2-yl)acetamide 4j

The title compound was obtained according to the general condition B as a colorless oil (30.0 mg,
55% yield).
!H NMR (400 MHz, CDCls) 6 7.99 (d, J = 7.9 Hz, 2H), 7.60 (m, 1H), 7.55-7.46 (d, J = 7.9 Hz, 2H), 6.34
(d, J = 8.6 Hz, 1H), 5.78-5.68 (m, 1H), 2.06 (d, J = 2.0 Hz, 3H), 1.76-1.51 (m, 6H), 1.40 (m, 2H), 1.23
—1.06 (m, 3H), 0.99-0.82 (m, 2H).
13C NMR (101 MHz, CDCls) 6 199.9, 169.8, 134.6, 133.8, 128.9, 128.7, 51.6, 41.4, 34.3, 34.0, 32.6,
26.2,23.4.
HRMS Calcd. For Ci7H24NO, [M+H] *: 274.1807; found: 274.1808.

]
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N-(3-(4-Iodophenyl)-1-o0xo0-1-phenylpropan-2-yl)acetamide 4k
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The title compound was obtained according to the general condition B as a colorless oil (51.2 mg,
65% yield).
'H NMR (300 MHz, CDCls) & 7.91 — 7.85 (m, 2H), 7.60 — 7.53 (m, 1H), 7.48 — 7.41 (m, 4H), 6.60 (d, J
= 8.3 Hz, 2H), 6.29 (d, J = 7.6 Hz, 1H), 5.76 (m, 1H), 3.25 — 3.16 (m, 1H), 2.96 — 2.88 (m, 1H), 1.97 (s,
3H).
13C NMR (101 MHz, CDCls) § 197.7,169.7, 137.4, 135.2, 134.4, 134.2, 131.5, 129.1, 128.8, 92.6, 54.5,
38.1, 23.3.
HRMS Calcd. For C17H16INNaO, [M+Na] *: 416.0123; found: 416.0118.

F (0]
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N-(3-(2-Fluorophenyl)-1-oxo-1-phenylpropan-2-yl)acetamide 41

The title compound was obtained according to the general condition B as a colorless oil (30.8 mg,
54% yield).
!H NMR (300 MHz, CDCls) & 8.06 — 7.96 (m, 2H), 7.66 — 7.59 (m, 1H), 7.54 — 7.47 (m, 2H), 7.24 - 7.15
(m, 1H), 7.05 - 6.91 (m, 3H), 6.38 (d, J = 7.9 Hz, 1H), 5.89 (m, 1H), 3.41 — 3.32 (m, 1H), 3.04 — 2.95
(m, 1H), 1.99 (s, 3H).
13C NMR (101 MHz, CDCls) & 198.0, 169.8, 161.3 ({Jc.r = 255 Hz), 134.0, 131.8, 129.1, 129.0, 128.9,
128.8,124.0, 115.3 (3Jc.r = 22 Hz), 53.9, 32.5, 23.2.
HRMS Calcd. For Ci7H7FNO, [M+H] *: 286.1243; found: 286.1243.

H
6}
"¢
4-Isopropyl-N-(1-0xo0-1,3-diphenylpropan-2-yl)cyclohexane-1-carboxamide 4m

The title compound was obtained according to the general condition B as a white solid (39.9 mg,
53% yield).
Mp: 110-113°C
!H NMR (300 MHz, Chloroform-d) & = 8.06 — 7.84 (m, 2H), 7.64 — 7.57 (m, 1H), 7.52-7.45 (m, 2H),
7.25-7.20 (m, 3H), 7.02 — 6.89 (m, 2H), 6.57 (d, J=7.6 Hz, 1H), 5.88 (m, 1H), 3.37-3.28 (m, 1H), 3.09-
3.01 (m, 1H), 2.08 (m, 1H), 1.95 - 1.83 (m, 2H), 1.84 — 1.69 (m, 2H), 1.53 — 1.35 (m, 3H), 1.13-0.92
(m,3H), 0.86 (d, J=6.8 Hz, 6H).
13C NMR (75 MHz, CDCl3) 6 198.3, 175.6, 135.6, 134.7, 133.9, 129.6, 128.9, 128.8, 128.3, 126.9,

54.4,45.6, 43.2, 38.6, 32.8, 29.8, 29.0, 19.8.
HRMS Calcd. For C,5H3,NO, [M+H] *: 378.2433; found: 378.2426.
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N-(2-Methyl-1-0xo0-1-phenylpropan-2-yl)acetamide 4n

The title compound was obtained according to the general condition B as a colorless oil (16.4 mg,
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48% yield).

'H NMR (300 MHz, CDCl3) § = 7.95 — 7.88 (m, 2H), 7.52 — 7.46 (m, 1H), 7.44 — 7.36 (m, 2H), 6.42 (s,
1H), 1.89 (s, 3H), 1.70 (s, 6H).

13C NMR (101 MHz, CDCl3) 6 201.6, 169.2, 135.7, 131.9, 128.3, 128.2, 61.0, 33.9, 25.7, 23.5.

HRMS Calcd. For C12H16NO> [M+H] *: 206.1181; found: 206.1174.

O Ac

N-(1-Benzoylcyclopentyl)acetamide 40
The title compound was obtained according to the general condition B as a colorless oil (14.3 mg,
31% yield).
'H NMR (300 MHz, CDCl3) § 7.96 — 7.79 (m, 2H), 7.52 — 7.44 (m, 1H), 7.43 — 7.34 (m, 2H), 6.40 (s,
1H), 2.68 — 2.45 (m, 2H), 2.05 — 1.92 (m, 2H), 1.81 (m, 4H), 1.76 (s, 3H).
13C NMR (101 MHz, CDCl3) 6 201.1, 169.5, 136.3, 131.6, 128.1, 127.9, 70.5, 37.6, 24.9, 22.8.
HRMS Calcd. For C14H1sNO> [M+H] *: 232.1338; found: 232.1337.

Ac.
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N-(1-Oxo-1,4-diphenylbutan-2-yl)acetamide 4p

The title compound was obtained according to the general condition B as a colorless oil (36.6 mg,
65% yield).
'H NMR (300 MHz, CDCl3) § 7.98 — 7.77 (m, 2H), 7.56 — 7.47 (m, 1H), 7.46 — 7.32 (m, 2H), 7.22 - 7.14
(m, 2H), 7.14 - 7.09 (m, 1H), 7.08 — 6.91 (m, 2H), 6.51 — 6.31 (m, 1H), 5.82 - 5.61 (m, 1H), 2.71 — 2.47
(m, 2H), 2.26-2.13 (m, 1H), 1.98 (s, 3H), 1.88-1.78 (m, 1H).
13C NMR (101 MHz, CDCls) 6 198.8, 169.9, 140.8, 134.2, 134.0, 128.9, 128.8, 128.7, 128.5, 126.2, 53.5,
35.1, 31.3, 23.4.
HRMS Calcd. For CisH20NO> [M+H] *: 282.1494; found: 282.1492.

epe

1-(2-Benzoylpiperidin-1-yl)ethan-1-one 4q

The title compound was obtained according to the general condition B as a colorless oil liquid (25.0
mg, 61% yield).
IH NMR (300 MHz, CDCl3) & 7.95 — 7.90 (m, 2H), 7.58 — 7.52 (m, 1H), 7.48-7.41 (m, 2H), 6.12 (m,
1H), 3.74 — 3.63 (m, 1H), 3.45 — 3.33 (m, 1H), 2.23 — 2.18 (m, 1H), 2.14 (s, 3H), 1.84 — 1.62 (m, 3H),
1.57 - 1.42 (m, 2H).
13C NMR (101 MHz, CDCls) 6 200.5, 170.5, 135.7, 133.0, 128.6, 128.3, 54.4, 44.7, 26.1, 25.6, 21.7,
20.0.
HRMS Calcd. For Ci4HisNO, [M+H] *: 232.1338; found: 232.1332.
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1-(4-Benzoylthiazolidin-3-yl)ethan-1-one 4r
The title compound was obtained according to the general condition B as a colorless oil liquid (33.9
mg, 72% yield).
'H NMR (400 MHz, CDCls) & 8.05 — 7.94 (m, 2H), 7.69 — 7.58 (m, 1H), 7.55 — 7.45 (m, 2H), 6.03 (dd,
J=7.7,4.4Hz 1H),4.71 (s, 2H), 3.42 — 3.38 (m, 1H), 3.16-3.10 (m, 1H), 2.21 (s, 3H).
13C NMR (101 MHz, CDCls) § 195.3, 168.5, 134.6, 133.7, 128.8, 128.7, 63.1, 49.8, 32.9, 22.5.
HRMS Calcd. For C12H14NO>S [M+H] *: 236.0745; found: 236.0744.

0o Boc
N

tert-Butyl 2-benzoylpyrrolidine-1-carboxylate Sa
The title compound was obtained according to the general condition B as a white solid (42.3 mg,
77% yield).
Mp: 96-100 °C
'H NMR (300 MHz, CDCls) § 8.02 — 7.91 (m, 2H), 7.62 — 7.54 (m, 1H), 7.51 — 7.41 (m, 2H), 5.27 (m,
1H), 3.76 — 3.35 (m, 2H), 2.30 (m, 1H), 1.97 — 1.87 (m, 3H), 1.47 — 1.26 (m, 9H).
13C NMR (101 MHz, CDCl3) 6 199.0, 153.7, 133.2, 128.7, 128.6, 79.8, 61.4, 46.6, 30.5, 28.3, 24.2, 23.6.

The reported data was in accordance with literature. !

Benzyl (3-methyl-1-oxo-1-phenylbutan-2-yl)carbamate Sb

According to the general condition B, the title compound and enamine byproduct were obtained as
a colorless oil which cannot be separated by column chromatography (21.7 mg, 35% combined yield,
ratio of 6:1 determined by 'H NMR).
!H NMR (300 MHz, CDCl3) § 7.97 (m, 2H), 7.64 — 7.57 (m, 1H), 7.53-7.46 (m, 2H), 7.39-7.34 (m, 5H),
5.70 (d, J = 8.9 Hz, 1H), 5.39 — 5.25 (m, 1H), 5.13 (s, 2H), 2.17 (m, 1H), 1.06 (d, J = 6.8 Hz, 3H), 0.75
(d, J=6.8 Hz, 3H).
13C NMR (101 MHz, CDCl3) § 199.2, 156.6, 136.4, 135.2, 133.8, 128.9, 128.6, 128.5, 128.2, 128.1, 67.0,
60.2, 31.7, 20.1, 16.4.
HRMS Calcd. For Ci9H2,NO3 [M+H] *: 312.1600; found: 312.1596.
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Di-tert-butyl (6-0x0-6-phenylhexane-1,5-diyl)dicarbamate S¢

The title compound was obtained according to the general condition B as a colorless oil (15.3 mg,
19% yield).
!H NMR (300 MHz, CDCls) 8 8.05 — 7.84 (m, 2H), 7.58 — 7.50 (m, 1H), 7.43 (t, J = 7.6 Hz, 2H), 5.60
(d, J=8.2 Hz, 1H), 5.24 (m, 1H), 4.77 (s, 1H), 3.01 (m, 2H), 1.83 (m, 1H), 1.61-1.45 (m, 1H), 1.39 (m,
18H), 1.33 — 1.14 (m, 4H).
BBC NMR (101 MHz, CDCls) § 199.2, 156.0, 155.7, 134.6, 133.7, 128.8, 128.5, 79.6, 78.9, 54.8, 40.1,
33.1,29.5,28.4,28.3,22.3.
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HRMS Calcd. For C2,H34N2NaOs [M+Na] *: 429.2365; found: 429.2358.
o]

N
HN—Boc
(0]

tert-Butyl (1-((1,3-dioxoisoindolin-2-yl)oxy)-2-phenylethyl)carbamate 6a

The title compound was obtained according to the general condition B as a white solid (46.6 mg,
60 % yield).
Mp: 105-107 °C
'H NMR (300 MHz, CDCl3) § 7.80 — 7.74 (m, 2H), 7.71 - 7.66 (m, 2H), 7.23 — 7.15 (m, 5H), 6.27 - 6.05
(m, 1H), 5.79 (s, 1H), 3.32 (dd, J = 8.0, 2.2 Hz, 2H), 1.38 (s, 9H).
13C NMR (101 MHz, CDCls) § 167.5, 154.2, 135.6, 134.1, 131.6, 129.1, 128.6, 127.1, 123.5, 80.1, 59.1,
39.6, 28.2.
HRMS Calcd. For C2;H22N2NaO4 [M+Na] *: 389.1477; found: 389.1475.

O

N
HN—Boc
(0]

tert-Butyl (1-((1,3-dioxoisoindolin-2-yl)oxy)-3-phenylpropyl)carbamate 6b

The title compound was obtained according to the general condition B as a white solid (43.4 mg,
54% yield).
Mp: 119-121 °C
!H NMR (300 MHz, CDCls) 8 7.83 — 7.76 (m, 2H), 7.73 — 7.66 (m, 2H), 7.23 — 7.04 (m, 5H), 5.96 (m,
1H), 5.76 (m, 1H), 2.83 — 2.72 (m, 1H), 2.68 — 2.56 (m, 1H), 2.46 — 2.25 (m, 2H), 1.41 (s, 9H).
13C NMR (101 MHz, CDCl3) § 167.6, 154.3, 140.2, 134.1, 131.7, 128.4, 128.3, 126.0, 123.4, 80.4,
58.5, 34.8, 32.0, 28.3.
HRMS Calcd. For C2,H24N2NaO4 [M+Na] *: 403.1634; found: 403.1633.

0]

HN. O
Boc

Di-tert-butyl (1-(1,3-dioxoisoindolin-2-yl)pentane-1,5-diyl)dicarbamate 6¢

The title compound was obtained according to the general condition B as a white solid (65.0 mg,
74% yield).
Mp: 165-167 °C
!H NMR (300 MHz, CDCl3) 3 7.86 — 7.81(m, 2H), 7.77 — 7.71 (m, 2H), 5.82 (m, 2H), 4.60 (s, 1H), 3.09
(9, J=6.8 Hz, 2H), 2.02 (g, J = 7.6 Hz, 2H), 1.57 — 1.48 (m, 2H), 1.41 (m, 18H), 1.38 — 1.23 (m, 2H).
13C NMR (101 MHz, CDCls) 6 167.6, 156.0, 154.3, 134.2, 131.7, 123.5, 80.3, 79.0, 40.1, 33.9, 33.1,
29.3,28.4,28.2,22.7.
HRMS Calcd. For C23H33N3NaOs [M+Na] *: 470.2267; found: 470.2260.

References
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IH NMR (400 MHz, CDCls) of 3f
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IH NMR (300 MHz, CDCls) of 3j
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IH NMR (300 MHz, CDCl3) of 3k
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'H NMR (400 MHz, CDCls) of 31
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IH NMR (300 MHz, CDCl3) of 3n
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IH NMR (300 MHz, CDCl3) of 3r
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H NMR (400 MHz, CDCls) of 3v
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!H NMR (300 MHz, CDCls) of 4b

2000
1900

1800

+1700

1600
1500
1400

1300

1200

1100

1000

900

800

700

600

500

400

300

200
[ 100
Lo

+-100

19°¢
w9°s

€€9
9€'9
LY'L
8L
8L
6v'L
0S°'L
0s'L
Nnhg
L

mﬁwgﬁ
€L
8L
a@ng
6SL

19°L9
19°LA
9L
€9°L
¥9°LA
Y9°LA

86'L
86'L
66'L
00’8
10°8
10°8

A\

0.0

0.5

Feo¢
oer

1.5 1.0

2.0

10°¢ [
01

Foot

Feso

7.5

6l L
5860

hoz

8.0

8.5

13C NMR (101 MHz, CDCls) of 4b

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

6000
4000
2000

L91—
00z,
ser/
6'1€—

08¢ —

L'8T1

mwN_V
8°€El 7
Nwmﬁ\

oLl —

9661 —

Wil | °

-10

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

210 200

S47



'H NMR (300 MHz, CDCls) of 4¢

26000

24000

CHy CHy

22000
HyC NH—\<

| 20000
° I 18000
L 16000
L 14000
L 12000
| 10000
| 8000
| 6000
| 4000

2000

t-2000

T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25

9.0 8.5 .
1 (ppm)

13C NMR (75 MHz, CDCls) of 4¢

)
o0
IS
—

—199.9
—170.0
134.6
133.8
128.7
—52.1
—42.6
25.1
23.4
23.2
21.9

/
\

|
L 40

Hy

35

CHy

+30

+25

20

WWMWMWMMWWM MMM RO - O

20 210 20 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 -20
1 (ppm)

S48



H NMR (300 MHz, CDCls) of 4d
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IH NMR (300 MHz, CDCl3) of 4g
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'H NMR (400 MHz, CDCls) of 4h
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IH NMR (300 MHz, CDCl3) of 4i

+750

700

650

600

550

500

L 450

400

350

300

250

200

+150

100

+0

+-50

8Y'¢
0s'¢
£€5°¢
ss'e
€6'S
¥6'S
S6'S
96°'S
SL'9
9L'9
90°'L
90°'L
LO'L
60°'L

60°L
€L
yIL
91'L
91°L
LT'L
8T°L
61°L
0€'L
0€°L
om4hg
€LY
0v'L
V'L
YL
LY LA
LY LA
6Ly
6v"L
LS LA
8S°LA
8S° L~
09,7
6L
6L
96°L
96°L
L6'L

H0¢

ko1
o1

8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
1 (ppm)

8.5

13C NMR (101 MHz, CDCls) of 4i

FboULY
(60000

55000

50000
45000

40000

35000

30000

25000

20000

15000

10000

5000

VeT—
98T —

9vS —

8601
T
L'8T1
9611
1'zel
8'TCl %
6'LTI~
8'8TI
6'8T1
8cel
L¥ET
0'9¢€1

8691 —

7’861 —

i bl - O

AL

-

210 200

-10

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

190

S54



8.00
7.98
7.62
7.60
7.58
7.51
7.49
7.47

ﬁ
3

6.37

non A
g
O O v nn

~I—

~—

'H NMR (400 M

5.69

£ 0.90
L0.87
L0.84

9.0 8.5

—199.9
—169.8

o

MWIMIMWMWM%M ‘WMMWMWMMMMMM

134.6
133.8

/

; ;
4.5 4.0
1 (ppm)

3.5

3.0

13C NMR (101 MHz, CDCl3) of 4

(=]

128.7

o0
S
—

—

TS
R R-E
ISR

34.3

N
=
<

——

2
—
e

I

©
o
I
/

mwmm.mm ‘Mn i m L umwuumew@ummumm.mu

T
210 200 190 180 170 160 150 140 130 120 110 100 90

1 (ppm)

S55

80

70 60 50 40 30 20 10 0 -10

t190000C

t180000C

+170000C

t160000C

t150000C

t140000C

t130000C

t120000C

t110000C

+100000(

900000

800000

700000

600000

500000

400000

300000

200000

100000

+0

-100000

30000

28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

o



IH NMR (300 MHz, CDCls) of 4k
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IH NMR (300 MHz, CDCl3) of 4m
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NNl — oo OOV nNnNNnNANOO NI A [ =]
S8 RANnaeeTIIRILLISERARLAS &R
T N A A N N S S S A A e A A A A A N A N N N N v —_—
e < I
(o]
Hﬁ
Hs NH
HSC‘<
o
PUNINF NS S 44
g 338 g g3
(o] — — on o
.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)
BBC NMR (101 MHz, CDCl3) of 4n
Nel (o] [ e N ol o]
— oN vo— 0 0 < Q5
[=} O on N Al — o oon
Q = MORNCIR IS ) RN
| | NN \ IS
o
H;C
H,C
HSYNH
(o]
| ‘ wmmw | M—L-ALLM
AR R i [ ———— e
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)

S59

2600

2400

2200

2000

1800

1600

1400

1200

1000

800

600

400

200

t-200

95000

90000

85000

80000

75000

70000

65000

60000

55000

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000




!H NMR (300 MHz, CDCls) of 40
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IH NMR (300 MHz, CDCl3) of 4p
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IH NMR (400 MHz, CDCls) of 4r
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H NMR (300 MHz, CDCls) of 5b
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'H NMR (300 MHz, CDClIs) of 5¢
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IH NMR (300 MHz, CDCl3) of 6a
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IH NMR (300 MHz, CDCl3) of 7a
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H NMR (300 MHz, CDCls) of 7b
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'H NMR (300 MHz, CDClIs) of 7¢
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IH NMR (300 MHz, CDCl3) of 8a
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H NMR (300 MHz, CDCls) of 8b
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'H NMR (300 MHz, CDClIs) of 8¢
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H NMR (300 MHz, CDCls) of 8d
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!H NMR (300 MHz, DMSO) of 8f
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