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General Information

Substrates of o-ketoesters and a-ketoamide were prepared according to the reported literature.!
CH3CN, ethanol and THF were extra dry solvent purchased from chemical energy. If no special
indicated, other reagents and solvents were used as commercially available without further purification.
All the reactions were carried out under argon atmosphere. Column chromatographic purification of
products was accomplished using 200-300 mesh silica gel. NMR spectra were measured on a Bruker
Avance-400 spectrometer in the solvents indicated; chemical shifts are reported in units (ppm) by
assigning TMS resonance in the *H spectrum as 0.00 ppm or CHCI3 resonance in CDClz as 7.26 ppm,
CDCIs resonance in the *C spectrum as 77.00 ppm, and DMSO-ds resonance in the *H spectrum as
2.50 ppm and *3C spectrum as 39.50 ppm. Coupling constants are reported in Hz with multiplicities
denoted as br (broad), s (singlet), bs (broad singlet), d (doublet), t (triplet), g (quartet) and m (multiplet).

HRMS were performed on Fourier Transform lon Cyclotron Resonance Mass Spectrometer.



General procedure for preparation of substrates 1b-1q.

o) o}
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R P (2) R20H, , toluene, 100°C R - J 0

Following a literature procedure,'® a mixture of substituted acetophenone (20.0 mmol) and selenium

dioxide (4.4 g, 40 mmol) in dry pyridine (20 mL) was stirred at 100 °C under a nitrogen atmosphere for
15 h, and then removal of pyridine under reduced pressure. Next, the corresponding alcohol (40.0
mmol) in toluene (20 mL) was added to the residue and stirred at 100 °C until the full conversion of the
starting material by TLC monitoring. Toluene were removed under vacuum, and the residue was
purified on silica chromatography by gradient elution (Ethyl acetate/Petroleum ether) to give the pure
a-keto esters.

General procedure for preparation of substrates 1r—1t.

O o}
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Following a literature procedure,'* a mixture of substituted benzoylformic acid (2.25 g, 15 mmol) and
corresponding alcohol (30 mmol) in toluene (20 mL) was stirred at 100 °C until the full conversion of
the starting material by TLC monitoring. Toluene were removed under vacuum, and the residue was
purified on silica chromatography by gradient elution (Ethyl acetate/Petroleum ether) to give the pure

o-keto esters.



General Procedure for synthesis of a-hydroxyesters 2.

To a Schlenk tube containing a stirring bar was added a-keto esters 1 (0.20 mmol, 1.0 equiv). Then,
i-Pr2EtN (0.60 mmol, 3.0 equiv), H20 (3.00 mmol, 15.0 equiv), and 2.0 mL CH3CN were added to the
reaction tube via syringe under Ar atmosphere. The reaction mixture was stirred for 6 h at Wattecs
Parallel Light Reactor (Purple LED Light source (390-395 nm), 10 W every position) at ambient
temperature (the temperature range from 28 °C to 32 °C). Finally, the solvent was removed in vacuum

and the residue was purified by column chromatography on silica gel to afford the compound 2.

Wattecs Parallel Light Reactor (Purple LED Light source, 10 W every position, 390-395 nm)



Gram-scale reaction

o OH

Ol i-Pr,NEt (3.0 equiv) 2N
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H,0O (15.0 equiv), CH3CN
1a, 10.0 mmol, 1.64 g 2a,1.359g, 81%

,8h

Scheme S1. Gram-scale reaction. (Reaction conditions: 10.0 mmol of o-keto esters la, 3.0 equiv
I-Pr2EtN, 15.0 equiv H20, 100 mL CHsCN, purple LEDs, 8 h irradiation at ambient temperature).

Characterization data for products

Methyl 2-hydroxy-2-phenylacetate 2a'?

o<
@)

2a

According to the general procedure, 2a (white solid, 27.9 mg, mp: 50-51 °C) was
obtained by column chromatography with the eluting (petroleum ether/ethyl
acetate = 10:1) in 84% yield. *H NMR (400 MHz, CDCls) § 7.43-7.32 (m, 5H),
5.18 (d, J = 5.2 Hz, 1H), 3.76 (s, 3H), 3.49 (d, J = 5.2 Hz, 1H). 3C NMR (100

MHz, CDCl3) 5 174.1, 138.2, 128.6 (2C), 128.5, 126.6 (2C), 72.9, 53.0. MS: m/z: [M]*, 166.0.

Methyl 2-hydroxy-2-(p-tolyl)acetate 2b*?

@*ﬂ"\
H,C 0
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2b

According to the general procedure, 2b (white solid, 31.6 mg, mp: 51-52 °C)
was obtained by column chromatography with the eluting (petroleum ether/ethyl
acetate = 15:1) in 88% yield. 'H NMR (400 MHz, CDCl3) § 7.30 (d, J = 8.0 Hz,
2H), 7.18 (d, J = 7.6 Hz, 2H), 5.14 (d, J = 5.2 Hz, 1H), 3.75 (s, 3H), 3.47 (d, J =

5.6 Hz, 1H), 2.35 (s, 3H). 3C NMR (100 MHz, CDCl3) § 174.2, 138.3, 135.3, 129.3 (2C), 126.5 (2C),
72.7,52.9, 21.1. MS: m/z: [M]", 180.0.

Methyl 2-hydroxy-2-(4-methoxyphenyl)acetate 2¢*?

OH

/©)\”/O\
o)
H,CO

2c

According to the general procedure, 2c (yellow oil, 33.9 mg) was obtained by
column chromatography with the eluting (petroleum ether/ethyl acetate = 10:1)
in 86% yield. 'H NMR (400 MHz, CDCls) & 7.33 (d, J = 8.4 Hz, 2H), 6.89 (d, J
= 8.8 Hz, 2H), 5.13 (d, J = 5.6 Hz, 1H), 3.80 (s, 3H), 3.75 (s, 3H), 3.48 (d, J =

5.6 Hz, 1H).3C NMR (100 MHz, CDCl3) § 174.3, 159.7, 130.4, 127.9 (2C), 114.0 (2C), 72.4, 55.2,
52.9. MS: m/z: [M]*, 196.0.

Methyl 2-hydroxy-2-(4-(methylthio)phenyl)acetate 2d?

OH

/©)\H/O\
O
HsCS

2d

According to the general procedure, 2d (white solid, 34.2 mg, mp: 54-55 °C)
was obtained by column chromatography with the eluting (petroleum ether/ethyl
acetate = 10:1) in 81% yield. 'H NMR (400 MHz, DMSO-ds) § 7.34 (d, J = 8.4



Hz, 2H), 7.24 (d, J = 8.4 Hz, 2H), 6.07 (d, J = 5.2 Hz, 1H), 5.11 (d, J = 5.2 Hz, 1H), 3.60 (s, 3H), 2.46
(s, 3H). 3C NMR (100 MHz, DMSO-ds) 5 173.0, 137.8, 136.2, 127.3 (2C), 125.7 (2C), 71.9, 51.8, 14.6.
MS: m/z: [M], 212.0.

Methyl 2-(4-fluorophenyl)-2-hydroxyacetate 2e'?

According to the general procedure, 2e (white solid, 32.9 mg, mp: 45-46 °C) was

J@)\’(O\ obtained by column chromatography with the eluting (petroleum ether/ethyl
F ° acetate = 5:1) in 90% yield.'H NMR (400 MHz, CDCls3) § 7.41-7.38 (m, 2H),
7.05 (t, J = 8.8 Hz, 2H), 5.17 (s, 1H), 3.76 (s, 3H), 3.55 (s, 1H). 3C NMR (100
MHz, CDCls) § 173.9, 162.7 (d, YJc-r = 245.4 Hz), 134.0, 128.3 (d, 3Jc-r = 8.2 Hz, 2C), 115.5 (d, 2Jc-F =
21.5 Hz, 2C), 72.1, 53.1. °F NMR (376 MHz, CDCls): -113.52. MS: m/z: [M]*, 184.0.

2e

Methyl 2-(4-chlorophenyl)-2-hydroxyacetate 2f?

OH According to the general procedure, 2¢ (white solid, 36.3 mg, mp: 56-57 °C) was
mO\ obtained by column chromatography with the eluting (petroleum ether/ethyl
c 0 acetate = 10:1) in 91% yield. *H NMR (400 MHz, CDCls) & 7.38-7.33 (m, 4H),
5.16 (d, J = 5.2 Hz, 1H), 3.77 (s, 3H), 3.54 (d, J = 5.2 Hz, 1H). *C NMR (100
MHz, CDCls) 6 173.7, 136.6, 134.4, 128.8 (2C), 127.9 (2C), 72.2, 53.2. MS: m/z: [M]*, 200.0.

2f

Methyl 2-(4-bromophenyl)-2-hydroxyacetate 2g*?

According to the general procedure, 2g (white solid, 38.7 mg, mp: 55-56 °C) was

mo\ obtained by column chromatography with the eluting (petroleum ether/ethyl
Br ° acetate = 10:1) in 79% yield. *H NMR (400 MHz, CDClz) § 7.50 (d, J = 8.4 Hz,
2H), 7.31 (d, J = 8.4 Hz, 2H), 5.15 (d, J = 5.2 Hz, 1H), 3.77 (s, 3H), 3.54 (d, J =
5.2 Hz, 1H).3C NMR (100 MHz, CDCls) § 173.6, 137.1, 131.7 (2C), 128.2 (2C), 122.5, 72.2, 53.2.
MS: m/z: [M]*, 244.0.

2g

Methyl 2-hydroxy-2-(4-iodophenyl)acetate 2h®

OH According to the general procedure, 2h (yellow oil, 48.4 mg) was obtained by
mo\ column chromatography with the eluting (petroleum ether/ethyl acetate =
! ° 15:1) in 83% yield. 'H NMR (400 MHz, DMSO-ds) & 7.72 (d, J = 8.4 Hz, 2H),
7.21 (d, J = 8.0 Hz, 2H), 6.18 (d, J = 5.2 Hz, 1H), 5.13 (d, J = 5.2 Hz, 1H),
3.60 (s, 3H). 3C NMR (100 MHz, DMSO-ds) & 172.6, 139.4, 137.0 (2C), 128.9 (2C), 94.1, 71.8, 51.9.
MS: m/z: [M]*, 292.0.

2h

Methyl 2-hydroxy-2-(4-(trifluoromethyl)phenyl)acetate 2i*

OH According to the general procedure, 2i (white oil, 32.8 mg, mp: 149-150 °C)

Q*W\
F.C 0

3
2i




was obtained by column chromatography with the eluting (petroleum ether/ethyl acetate = 10:1) in 66%
yield. 'H NMR (400 MHz, CDClg) & 7.64 (d, J = 8.0 Hz, 2H), 7.58 (d, J = 8.4 Hz, 2H), 5.25 (d, J = 4.8
Hz, 1H), 3.78 (s, 3H), 3.61 (d, J = 5.2 Hz, 1H).*C NMR (100 MHz, CDCls3) & 173.4, 141.9, 130.5 (q,
2Jc-F = 32.3 Hz, 2C), 126.9 (2C), 125.5 (q, *Jc-F = 3.2 Hz, 2C), 123.9 (q, }Jc-F = 270.7 Hz), 72.2, 53.3.
19¢ NMR (376 MHz, CDCls): & -62.64. MS: m/z: [M]", 234.0.

Methyl 2-hydroxy-2-(4-(trifluoromethoxy)phenyl)acetate 2j

OH According to the general procedure, 2j (yellow oil, 28.7 mg) was obtained by
mo\ column chromatography with the eluting (petroleum ether/ethyl acetate = 40:1)
F3CO © in 85% yield. 'H NMR (400 MHz, DMSO-ds) & 7.54 (d, J = 8.4 Hz, 2H), 7.35
(d, J = 8.4 Hz, 2H), 6.24 (d, J = 5.2 Hz, 1H), 5.23 (d, J = 5.6 Hz, 1H), 3.62 (s,
3H). $3C NMR (100 MHz, DMSO-ds) § 172.6, 147.9, 139.0, 128.6 (2C), 120.8 (2C), 120.0 (q, {Jc-r =
254.6 Hz), 71.6, 51.9. F NMR (376 MHz, DMSO-ds ): & -56.86. HRMS (ESI-TOF) m/z: [M + H -
H20]", calcd for C10HsF30s": 233.0420; found: 233.0410.

2j

Ethyl 2-(4-cyanophenyl)-2-hydroxyacetate 2k®

OH According to the general procedure, 2k (yellow solid, 28.3 mg) was obtained
/©)\NO\/ by column chromatography with the eluting (petroleum ether/ethyl acetate =
N ° 4:1) in 69% yield. ®H NMR (400 MHz, CDCls) 5 7.60 (d, J = 8.4 Hz, 2H),
7.52 (d, J = 8.4 Hz, 2H), 5.16 (s, 1H), 4.25-4.08 (m, 2H), 3.69 (s, 1H), 1.67 (t,
J =7.2 Hz, 3H).3C NMR (100 MHz, CDCl3) § 172.5, 143.3, 132.2 (2C), 127.1 (2C), 118.5, 112.1, 72.1,
62.8, 13.9. MS: m/z: [M], 191.1.

2k

Ethyl 4-(2-ethoxy-1-hydroxy-2-oxoethyl)benzoate 2|

on According to the general procedure, 21 (white solid, 25.9 mg, mp: 55-56 °C) was
mo\ obtained by column chromatography with the eluting (petroleum ether/ethyl
Et0OC © acetate = 4:1) in 52% yield. *H NMR (400 MHz, CDCls3) & 7.97 (d, J = 8.0 Hz,
2H), 7.45 (d, J = 8.0 Hz, 2H), 5.15 (d, J = 4.8 Hz, 1H), 4.22-4.09 (m, 2H), 3.85
(s, 3H), 3.59 (d, J = 5.2 Hz, 1H), 1.15 (t, J = 6.8 Hz, 3H).3C NMR (100 MHz, CDCls) § 173.0, 166.7,
143.2, 130,1, 129.8 (2C), 126.5 (2C), 72.4, 62.5, 51.2, 14.0. HRMS (ESI-TOF) m/z: [M + H - H20]",
calcd for C12H1304™: 221.0808; found: 221.0815.

2]

Dimethyl 2,3-bis(4-acetylphenyl)-2,3-dihydroxysuccinate 2m’

o o According to the general procedure, 2m* (meso + dl: white solid, 32.7 mg, mp:

CoMe | 67-68 °C) was obtained by column chromatography with the eluting (petroleum
ether/ethyl acetate = 1:1) in 79% yield. 'H NMR (400 MHz, CDCIs) (peaks are

M602

C
Ac 2m' Ac




reported for the mixture of both the meso and dl isomers) ¢ 7.86 (d, J = 8.4 Hz, 1H), 7.63 (d, J = 8.0 Hz,
5H), 7.21 (d, J = 8.4 Hz, 4H), 5.38 (s, 2H), 5.22 (s, 0.5 H), 3.84 (s, 1.5H), 3.79 (s, 6H), 1.60 (s, 6H),
1.28 (s, 1.5H). 3C NMR (100 MHz, CDCIs) § 166.4, 166.3, 152.4, 152.0, 128.0, 127.5, 127.3, 127.1,
126.9, 77.2, 76.9, 51.9, 51.8, 24.8, 24.5. HRMS (ESI-TOF) m/z: [M — H20 + H]" calcd for C22H2107",
397.1282; found, 397.1280.

Methyl 2-(3-chlorophenyl)-2-hydroxyacetate 2n®

According to the general procedure, 2n (yellow solid, 27.8 mg, mp: 48-49 °C)

cl 4 o was obtained by column chromatography with the eluting (petroleum

m ether/ethyl acetate = 15:1) in 68% yield. 'H NMR (400 MHz, CDCl3) & 7.44

(brs, 1H), 7.31 (brs, 3H), 5.16 (d, J = 4.8 Hz, 1H), 3.78 (s, 3H), 3.58 (d, J = 5.2

Hz, 1H) .3C NMR (100 MHz, CDCls) § 173.5, 140.0, 134.5, 129.8, 128.6, 126.7, 124.7, 72.1, 53.3.
MS: m/z: [M]*, 200.0.

2n

Methyl 2-(2-chlorophenyl)-2-hydroxyacetate 20*

o o According to the general procedure, 20 (yellow oil, 34.3 mg) was obtained by
N column chromatography with the eluting (petroleum ether/ethyl acetate = 12:1)
0 in 86% yield. 'H NMR (400 MHz, CDCl3) § 7.41-7.39 (m, 2H), 7.29-7.27 (m,

20

2H), 5.58 (d, J = 5.2 Hz, 1H), 3.77 (s, 3H), 3.65 (d, J = 4.8 Hz, 1H). 3C NMR
(100 MHz, CDCl3) § 173.7, 136.0, 133.5, 129.9, 129.8, 128.8, 127.1, 70.3, 53.1. MS: m/z: [M]*, 200.0.

Methyl 2-(3,4-dimethoxyphenyl)-2-hydroxyacetate 2p°®

According to the general procedure, 2p (yellow oil, 38.5 mg) was obtained by
MeO D)\NO\ column chromatography with the eluting (petroleum ether/ethyl acetate = 2:1)

0 in 83% yield. '"H NMR (400 MHz, CDCls) & 6.97-6.94 (m, 2H), 6.85 (d, J =
2p 8.0 Hz, 1H), 5.13 (d, J = 5.6 Hz, 1H), 3.88 (d, J = 4.0 Hz, 6H), 3.76 (s, 3H),
3.55 (d, J = 5.6 Hz, 1H).*C NMR (100 MHz, CDCl3) § 174.2, 149.1, 149.0, 130.6, 119.1, 110.8, 109.3,
72.6, 55.8 (2C), 52.9. MS: m/z: [M]*, 226.1.

Methyl 2-hydroxy-2-(6-methoxynaphthalen-2-yl)acetate 2q

According to the general procedure, 2q (white solid, 40.9 mg, mp:
MeO OO o 117-118 °C) was obtained by column chromatography with the eluting
o~ | (petroleum ether/ethyl acetate = 8:1) in 83% yield. 'H NMR (400 MHz,

2q o DMSO-ds) & 7.84-7.78 (m, 3H), 7.50-7.47 (m, 1H), 7.30 (d, J = 2.4 Hz,

1H), 7.18-7.15 (m, 1H), 6.14 (d, J = 4.4 Hz, 1H), 5.27 (d, J = 4.8 Hz, 1H),

3.87 (s, 3H), 3.61 (s, 3H). 3C NMR (100 MHz, DMSO-de) § 173.1, 157.4, 134.7, 133.9, 129.4, 128.0,
126.8, 125.4, 125.1, 118.8, 105.8, 72.5, 55.2, 51.7. HRMS (ESI-TOF) m/z: [M + H- H20]", calcd for




C14H1303": 229.0859; found: 229.0855.

Methyl 2-hydroxy-2-(naphthalen-1-yl)acetate 2r’

According to the general procedure, 2r (white solid, 39.0 mg, mp: 77-78 °C) was
obtained by column chromatography with the eluting (petroleum ether/ethyl
acetate = 10:1) in 90% yield.'H NMR (400 MHz, CDCls) § 8.14 (d, J = 8.4 Hz,
1H), 7.89-7.84 (m, 2H), 7.56-7.43 (m, 4H), 5.80 (d, J = 4.0 Hz, 1H), 3.71 (s, 3H),
3.64 (d, J = 4.4 Hz, 1H). *C NMR (100 MHz, CDCls) § 174.6, 134.0, 133.9,

130.9, 129.4, 128.8, 126.6, 125.9 (2C), 125.2, 123.6, 71.4, 53.0. MS: m/z: [M]", 216.1.

Methyl 2-(benzo[b]thiophen-2-yl)-2-hydroxyacetate 2t

©E\>_37
S O
\

o
2t

According to the general procedure, 2t (yellow oil, 25.7 mg) was obtained by
column chromatography with the eluting (petroleum ether/ethyl acetate = 10:1)
in 58% yield. 'H NMR (400 MHz, DMSO-ds) & 7.93 (d, J = 7.2 Hz, 1H),
7.82-7.80 (m, 1H), 7.41 (brs, 1H), 7.38-7.32 (m, 2H), 6.61 (d, J = 5.2 Hz, 1H),

555 (d, J = 5.2 Hz, 1H), 3.68 (s, 3H). 3C NMR (100 MHz, DMSO-de) & 171.7, 143.6, 139.0, 138.9,
124.4 (2C), 123.6, 122.4, 121.7, 69.0, 52.1. HRMS (ESI-TOF) m/z: [M + H - H.O]*, calcd for
C11H902S": 205.0318; found: 205.0310.

Methyl 2-hydroxy-2-(1H-indol-3-yl)acetate 2u®

HO, 2

o—
A\
N
H

2u

According to the general procedure, 2u (yellow oil, 31.1 mg) was obtained by
column chromatography with the eluting (petroleum ether/ethyl acetate = 3:1)
in 76% yield. *"H NMR (400 MHz, DMSO-ds) & 11.06 (s, 1H), 7.62 (d, J = 8.0
Hz, 1H), 7.37-7.32 (m, 2H), 7.09 (t, J = 7.6 Hz, 1H), 6.99 (t, J = 7.6 Hz, 1H),
5.71 (d, J = 5.2 Hz, 1H), 5.37 (d, J = 5.2 Hz, 1H), 3.60 (s, 3H). 3C NMR (100

MHz, DMSO-ds) 6 173.6, 136.2, 125.5, 124.0, 121.2, 119.3, 118.8, 113.4, 111.5, 66.6, 51.5. MS: m/z:

[M]*, 205.0.

Ethyl 2-hydroxy-2-phenylacetate 2v°

OH

o~
0}

2v

According to the general procedure, 2v (yellow oil, 28.5 mg) was obtained by
column chromatography with the eluting (petroleum ether/ethyl acetate = 15:1)
in 80% yield. '"H NMR (400 MHz, CDCls) & 7.43-7.30 (m, 5H), 5.16 (d, J =
5.6 Hz, 1H), 4.29-4.16 (m, 2H), 3.54 (d, J = 5.6 Hz, 1H), 1.22 (t, J = 6.8 Hz,

3H). *C NMR (100 MHz, CDCl3) & 173.6, 138.4, 128.5 (2C), 128.3, 126.5 (2C), 72.9, 62.2, 14.0. MS:

m/z: [M]*, 180.0.

Isopropyl 2-hydroxy-2-phenylacetate 2w®



According to the general procedure, 2w (white solid, 21.3 mg, mp: 34-35 °C)

4 0 was obtained by column chromatography with the eluting (petroleum
m Y ether/ethyl acetate = 20:1) in 55% vyield. 'H NMR (400 MHz, DMSO-ds) &
2w 7.41-7.27 (m, 5H), 5.97 (s, 1H), 5.07 (d, J = 5.2 Hz, 1H), 4.93-4.86 (m, 1H),

1.18 (d, J = 6.0 Hz, 3H), 1.06 (d, J = 6.0 Hz, 3H). *C NMR (100 MHz, DMSO-ds) 5 172.1, 139.7,
128.2 (2C), 127.8, 126.5 (2C), 72.5, 67.8, 21.5, 21.3. MS: m/z: [M]*, 194.0.

Benzyl 2-hydroxy-2-phenylacetate 2x°

According to the general procedure, 2x (white solid, 40.9 mg, mp: 88-89 °C)
©)\’(0\/Ph was obtained by column chromatography with the eluting (petroleum

o ether/ethyl acetate = 20:1) in 85% yield. *H NMR (400 MHz, CDClz) § 7.41 (d,
J = 6.8 Hz, 2H), 7.35-7.30 (m, 6H), 7.20 (d, J = 2.4 Hz, 2H), 5.23 (d, J = 12.4
Hz, 2H), 5.12 (d, J = 12.4 Hz, 1H), 3.53 (d, J = 5.6 Hz, 1H). 3C NMR (100 MHz, CDCl3) § 173.5,
138.1, 134.9, 128.5 (5C), 128.4, 127.9 (2C), 126.5 (2C), 72.9, 67.6. MS: m/z: [M]", 242.0.

2x

3,3,5-Trimethylcyclohexyl 2-hydroxy-2-phenylacetate 2y*

on According to the general procedure, 2y, a mixture of diastereomers (yellow oil,
WO 48.6 mg), was isolated by column chromatography with the eluting (petroleum
° QV ether/ethyl acetate = 10:1) in 88% yield. 'H NMR (400 MHz, CDCl3) &

2 7.43-7.30 (m, 5H), 5.11 (d, J = 4.8 Hz, 1H), 4.99-4.91 (m, 1H), 3.53 (d, J =

5.6 Hz, 1H), 2.04-2.01 (m, 0.5H), 1.75-1.68 (m, 2H), 1.51-1.47 (m, 0.5H), 1.33-1.12 (m, 2H),
0.98-0.89 (m, 9H), 0.84-0.70 (m, 2H). 3C NMR (100 MHz, CDCls) 5 173.2, 138.6, 128.4 (2C), 128.2,
126.4 (2C), 73.5, 72.9, 47.3, 43.3, 40.1, 39.7, 32.9, 32.8, 32.3, 27.0, 26.9. 25.4, 25.4, 22.2, 22.1. MS:
m/z: [M]*, 276.2.

2-Hydroxy-1,2-diphenylethan-1-one 2aa'°

According to the general procedure, 2aa (white solid, 32.8 mg, mp: 120-121

T ‘ °C) was obtained by column chromatography with the eluting (petroleum
O 0 ether/ethyl acetate = 20:1) in 78% yield. *H NMR (400 MHz, CDCl3) § 7.91 (d,
J=17.6Hz, 2H), 7.51 (t, J = 7.6 Hz, 1H), 7.39 (t, J = 7.6 Hz, 2H), 7.33-7.26
(m, 5H), 5.96 (d, J = 6.0 Hz, 1H), 4.59 (d, J = 6.0 Hz, 1H). *C NMR (100 MHz, CDCls) § 198.9, 139.0,
133.9, 133.5, 129.9, 129.1 (4C), 128.6 (2C), 128.5, 127.7, 76.2. MS: m/z: [M]", 212.0.

2-Hydroxy-1,2-bis(4-methoxyphenyl)ethan-1-one 2ab*®

According to the general procedure, 2ab (white solid, 50.4 mg, mp:
OH ‘ OCHs|  107-108 °C) was obtained by column chromatography with the eluting

(T
H;CO

2ab
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(petroleum ether/ethyl acetate = 5:1) in 93% yield. *H NMR (400 MHz, CDCl3) & 7.90 (d, J = 8.4 Hz,
2H), 7.25 (d, J = 8.4 Hz, 2H), 6.86-6.83 (m, 4H), 5.85 (d, J = 6.0 Hz, 1H), 4.64 (d, J = 6.0 Hz, 1H),
3.80 (s, 3H), 3.74 (s, 3H). 3C NMR (100 MHz, CDCls) § 197.2, 163.9, 159.5, 131.7, 131.5 (2C), 128.9
(2C), 126.1, 114.4 (2C), 113.8 (2C)., 75.1, 55.4, 55.1. MS: m/z: [M]*, 272.0.

1,2-Bis(4-bromophenyl)-2-hydroxyethan-1-one 2ac®

According to the general procedure, 2ac (white solid, 51.8 mg, mp:

OH ‘ Br 100-101 °C) was obtained by column chromatography with the eluting

O I (petroleum ether/ethyl acetate = 10:1) in 70% yield. *H NMR (400 MHz,

DMSO-ds) & 8.00 (d, J = 7.6 Hz, 2H), 7.58-7.45 (m, 4H), 7.38 (d, J =

8.0 Hz, 2H), 6.20 (d, J = 5.6 Hz, 1H), 6.10 (d, J = 6.0 Hz, 1H). 3C

NMR (100 MHz, DMSO-ds) & 198.8, 139.2, 134.6, 133.3, 131.4 (2C), 129.4 (2C), 128.9 (2C), 128.6
(2C), 120.9, 74.9. MS: m/z: [M]*, 370.0.

Br

2ac

1,2-Di(furan-2-yl)-2-hydroxyethan-1-one 2ad'!

According to the general procedure, 2ad (yellow solid, 21.3 mg, mp:
OH M\ 111-112 °C) was obtained by column chromatography with the eluting

o)
Q| I © (petroleum ether/ethyl acetate = 15:1) in 55% vyield. *H NMR (400 MHz,
2ad DMSO-ds) 6 8.01 (s, 1H), 7.60 (s, 1H), 7.53 (d, J = 3.6 Hz, 1H), 6.71-6.70

(m, 1H), 6.42 (s, 2H), 6.14 (d, J = 6.4 Hz, 1H), 5.80 (d, J = 6.0 Hz, 1H). 13C
NMR (100 MHz, DMSO-ds) 6 184.9, 152.4, 149.6, 148.3, 143.0, 120.4, 112.5, 110.7, 108.5, 69.5. MS:
m/z: [M]", 192.0.

2-Hydroxy-1,2-di(thiophen-2-yl)ethan-1-one 2ae!*

According to the general procedure, 2ae (yellow solid, 23.5 mg, mp:

OH M\ 100-101 °C) was obtained by column chromatography with the eluting
Q| S (petroleum ether/ethyl acetate = 15:1) in 52% vyield. *H NMR (400 MHz,
DMSO-ds) 6 8.15 (d, J = 3.6 Hz, 1H), 8.04 (d, J = 5.2 Hz, 1H), 7.47 (d, J =
5.2 Hz, 1H), 7.24 (t, J = 4.8 Hz, 1H), 7.11 (d, J = 3.2 Hz, 1H), 6.98-6.96 (m,
1H), 6.57 (d, J = 4.8 Hz, 1H), 6.11 (d, J = 4.4 Hz, 1H). 13C NMR (100 MHz, DMSO-ds) 5 191.1, 143.0,
140.1, 135.7, 134.6, 128.6, 126.8, 126.3, 125.9, 72.6. MS: m/z: [M]*, 224.0.

2-Hydroxy-1-(4-methoxyphenyl)-2-phenylethan-1-one 2af*?

According to the general procedure, 2af (white solid, 34.6 mg) was obtained

o ‘ by column chromatography with the eluting (petroleum ether/ethyl acetate =

- O OH 4:1) in 71% yield. 'H NMR (400 MHz, CDCls) & 7.84 (d, J = 8.8 Hz, 2H),
e
2af

11



7.45-7.19 (m, 4H), 6.79 (d, J = 8.8 Hz, 2H), 5.82 (d, J = 6.0 Hz, 1H), 4.60 (d, J = 6..0 Hz, 1H), 3.74 (s,
3H). 13C NMR (100 MHz, CDCI3) & 191.7, 164.0, 139.5, 132.0 (2C), 129.1 (2C), 128.7, 127.7 (2C),
126.1, 113.9 (2C), 75.8, 55.5. MS: m/z: [M]", 242.1.

2-Hydroxy-1-(4-methoxyphenyl)-2-(4-(trifluoromethyl)phenyl)ethan-1-one 2ag*?

According to the general procedure, 2ag (white solid, 45.9 mg) was

o CF,| obtained by column chromatography with the eluting (petroleum

‘ ether/ethyl acetate = 4:1) in 74% vyield. *H NMR (400 MHz, CDCl3) §

MeO O OH 7.82 (d, J = 8.8 Hz, 2H), 7.50 (d, J = 8.0 Hz, 2H), 7.39 (d, J = 8.0 Hz,

2H), 6.81 (d, J = 8.8 Hz, 2H), 5.88 (s, 1H), 4.65 (s, 1H), 3.76 (s, 3H). *3C

NMR (100 MHz, CDCl3) § 196.4, 164.4, 143.3, 131.6 (2C), 130.5 (q, ZJc-F = 32.3 Hz), 128.0 (2C),

126.0 (g, 3Jc-F = 3.7 Hz, 2C), 128.5, 123.8 (g, YJc-r = 270.5 Hz), 114.1 (2C), 75.0, 55.5. 1°F NMR (376
MHz, CDCls ): & -62.69. MS: m/z: [M]*, 310.1.

2ag

1-Hydroxy-1-phenylpropan-2-one 2ah??

According to the general procedure, 2ah (white oil, 18.0 mg) was obtained

OH by column chromatography with the eluting (petroleum ether/ethyl acetate =
m 10:1) in 60% yield. *H NMR (400 MHz, DMSO-de) & 7.40-7.28 (m, 5H),
2ah 6.04 (d, J = 4.4 Hz, 1H), 5.05 (d, J = 4.4 Hz, 1H), 2.04 (s, 3H). 3C NMR

(100 MHz, DMSO-ds) & 208.7, 139.4, 128.4 (2C), 127.8, 126.6 (2C), 79.2,
25.0. MS: m/z: [M]*, 150.0.

12



Mechanistic studies

Determination the absorbtion of 1a at visible-light region

1.0

1a and ~Pr,NEt

1a
08} +Pr,NEt

0.6

04}

Absorb.

0.2

0.0}

200 250 300 350 400 450 500 550 600
Wavelength (nm)

Figure S1. UV-vis spectra of i-Pr2NEt, 1a, and mixture of 1a with i-PraNEt in CHsCN.
According to the above UV-vis spectra (Figure S1), the absorption of 1a stretched to visible light region
(~ 400 nm) and i-Pr2NEt did not show any aborsorbtion in visible light region. However, the mixture of

la and i-Pr2NEt showed slight blue shift. So, we deduced that a complexation between the two

compounds may occur.

Norrish-Yang photocyclization experiment

e} OHO\ KH\\-
o) . . O
~ Standard conditions Lo
o via O\
o} without i-Pr,NEt
1ai 2ai, 36% 0

Scheme S2. Norrish-Yang photocyclization experiment.

Substrate lai (71.2 mg, 0.4 mmol, 1.0 equiv), H20 (108 mg, 6.0 mmol, 15.0 equiv) were added to
reaction tube. Then the solvent CH3CN (4.0 mL) was added under Ar atmosphere. The reaction mixture
was stirred under purple LED irradiation for 6.0 h. The volatile materials were then evaporated under
vacuum and the residue was further purified by flash column chromatography with the eluent of
petroleum ether/ethyl acetate (10:1) to afford the cyclization product 2ai (yellow oil, 25.8 mg) in 36%
yield. 2ai'*: '"H NMR (400 MHz, CDCls) & 7.34 (t, J = 7.6 Hz, 1H), 7.26 (t, J = 7.2 Hz, 1H), 7,20 (d, J =
7.2 Hz, 1H), 7.13 (d, J = 7.2 Hz, 1H), 4.04 (s,1H), 3.79 (d, J = 14.0 Hz, 1H), 3.75 (s, 3H), 3.36 (d, J =
13.6 Hz, 1H). *C NMR (100 MHz, CDCl3) & 174.8, 145.3, 142.9, 130.0, 127.7, 123.4, 121.1, 78.1, 53.1,
45.6. MS: m/z: [M]", 178.0.

13



Deuterium labelling experiments
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Figure S2. *H NMR spectra of 2a and D-2a.
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Determination the presence of alkenylamine S1.

O OH Et
O light (390-395 nm), i-Pr,NEt (3.0 equiv) o Mea.},N‘
+ J i-Pr
e} CH4CN (2.0 mL), ambient temperature, 6 h o H2C
1a 2a alkenylamine S1

To determine the formation of alkenylamine in the reaction, a control experiment of standard reaction
without H20 was performed. After the reaction was finished, a GC-MS analysis of the crude mixture
was performed. Indeed, a peak corresponding to the alkenylamine S1 was found (see Figure S3, m/z:
127.00 corresponds to the molecular ion peak, m/z: 112.00 corresponds to the fragment peak that loses a
methyl group, m/z: 84.00 corresponds to the fragment peak that loses an isopropyl group, and m/z:

70.00 corresponds to the fragment peak that loses a methyl group and an isopropyl group).

%107 [+ TIC $3H§ Zr483-1.4 10 E [+ TIC 34 Zv483-1.4
3.8
3.6 -
I-PraNEt
3.24
. 2
2.6 a
2.6
2.4
2.2
24
1.84 Et
1.6 Me,
1.4 ’/]/N‘
124 i-Pr
14 H2C
0.8
0.6
W8 43 & 51 S2 53 54 55 S8 ST
044
0.24 /
o

4’3 44 45 4% a7 4’5 4’8 5 o1 sz s’3 s s's sk s7[s’s s8 6 8L ez B3 B4 65 665 67 68 69 1 T1 T2 73 74 T5 76 L7 T8 79 & 81 82 83 84 85 8.8
Counts vs, FEIA (in)

A0 4 [+ Gt 5.2045.209 min, 4§D 148310

Et

B Me/ N
7 I ipr
5 CH,
45 + + +
1 Me ./ Me Nf Me N/ MS (El): m/z, [M]",
5% “e=N i — Calcd for CgHq/N*,
Ny C,{{: CH, CH, 7/ 127 14;

q \ / \ Found: 127.00/
1.54
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Figure S3. GC spectrum of crude mixture and MS analysis of alkenylamine S1.
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Another plausible reaction mechanism

Q. LPMe o) OM_W |PQNEt Me |PQNB
visible- ||ght

1a |PQNEt IPQN CHMe

Scheme S3. A plausible reaction mechanism.
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