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1. General Information

All reagents and solvents were purchased from TCI, Sigma-Aldrich, Alfa Aesar,
Acros and Energy Chemical. All commercial reagents were used as supplied unless
otherwise stated. Organic solutions were concentrated by rotary evaporation below
45 <C. All reactions were monitored by TLC, GC-MS. Analytical thin-layer
chromatography was performed using Merck Kieselgel 60 F254 0.20 mm precoated
glass-backed silica gel plates. Visualization of the chromatogram was performed by
UV absorbance (Amax = 254 nm) and/or by staining with aqueous potassium
permanganate. Flash column chromatography was performed using silica gel (EM 60
F254 300 - 400 mesh) with the appropriate solvent system.

The photoreactor used in this research was bought from Taobao
(www.taobao.com) (Fig. S1: blue LED, 50W, 450 nm).

Proton nuclear magnetic resonance (IH NMR) spectra were recorded on a
Bruker DPX 400 (400 MHz) or Avance 500 (500 MHz) spectrometer. Chemical shifts
(8) are recorded in parts per million (ppm) and are quoted to the nearest 0.01 ppm
relative to the residual solvent protons (CDCI3 = 7.26 ppm). Coupling constants (J)
are quoted in Hertz (Hz), and data reported as follows: Chemical shift (multiplicity,
coupling constant, number of protons). Coupling constants were reported to the
nearest 0.1 Hz and multiplicity reported according to the following: s =singlet, d =
doublet, t = triplet, g = quartet, qui = quintet m = multiplet, br = broad, with
associated combinations e.g. dd = doublet of doublets Carbon nuclear magnetic
resonance (13C NMR) spectra were recorded on a Bruker AVANCE 500 (125 MHz)
spectrometer. Chemical shifts (8) are recorded in parts per million (ppm) and are
quoted to the nearest 0.1 ppm relative to the residual solvent protons (CDCI3 = 77.2
ppm). High - resolution mass spectra were recorded on a micrOTOF-Q 11 10410 mass
spectrometer.

Unless otherwise noted, all reagents and solvents were obtained commercially
and used without further purification.
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2. General Procedure for Preparation of Material

General Procedure for Preparation of a,p-unsaturated Ketones(!!

O @)
N Y X CH NaOH, CszoH, H20 S N N
Ry + Ry 8 R | —R.
" N 0°C — rt, 4h Z =

To a solution of NaOH (20 mmol, 2.0 equiv, 0.80 g) in H,O (10 mL) and
aromatic ketone (10 mmol, 1.0 equiv, 1.20 g) in 12 mL ethanol at 0 <C was added
gradually aromatic aldehyde (10 mmol, 1.0 equiv, 1.06 g). The mixture was then

allowed to warm to room temperature and stirred for 4 h, after which a precipitate of
the product formed. The crude product was collected by suction filtration on a
Buchner funnel and washed repeatedly with cold water. Further recrystallization from
ethanol or purification by silica gel column chromatography afforded corresponding
a,B-unsaturated ketones.

/S: p-TSA Ph O
= = NN
DCE, 60 °C, 6h Ph)\)J\Ph

The corresponding 1,1,3-triphenylprop-2-yn-1-ol (10 mmol, 1.0 equiv, 2.84 Q)

and p-toluenesulphonicacid (3 mmol, 0.3 equiv, 0.52 g) were dissolved in dry DCE
(20 mL) under nitrogen atmosphere. The reaction mixture was stirred at 60 <C (oil
bath) for 6 h. The solvent was removed under reduced pressure and the resultant crude
product was purified by silica gel column chromatography.

General Procedure for Preparation of Acrylatel?

Cl CH,ClI,, Et3N OR
/\I( N R1-OH /\I( 1
(@] rt, 12h (@]

Derivative of alcohol or phenol (10 mmol, 1.0 equiv, 0.95 g) was mixed with
EtsN (15 mmol, 1.5 equiv, 1.51 g) in dry CH2Cl> (20 mL) and cooled to 0 °C in an
ice-water bath. Then acryloyl chloride (12 mmol, 1.2 equiv, 1.09 g) was added
dropwise. The mixture was warmed to room temperature and stirred overnight. The
solvent was removed under reduced pressure and the residue was purified by silica gel
column chromatography to get the desired product.

General Procedure for Preparation of Cinnamic esterst®!
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@)

Br OR;  Pd(OAc),, PPh AN
AN / 1 21 3 AN OR
RZ{;/ * /j)( RZ_: _— 1

K,COj3, DMF
110 °C, 15h

Bromobenzene (10 mmol, 1.0 equiv, 1.57 g), acrylate (12 mmol, 1.2 equiv, 1.03
g) were added to a solution of Pd(OAc)2 (1 mmol, 10 mol%, 0.23 g), PPhz (2 mmol,
20 mol%, 0.52 g) and K>CO3 (20 mmol, 2.0 equiv, 2.76 g) in dry DMF (20 mL) under
nitrogen at 110 <T (oil bath) for 15 h. After completion of the reaction, the reaction
mixture was extracted with ethyl acetate (3 <30 mL). The residue was then purified
by flash chromatography on silica gel to provide the corresponding product.

General Procedure for Preparation of N-acyliminel*!

NH 0] Et;N J\

)J\ * )J\ Toluene " )Nl\ R

Ph R Cl
0°C—=80°C Ph Ph

Ph

A solution of benzophenone imine (10 mmol, 1.0 equiv, 1.81 g) was dissolved in
toluene (20 mL) under nitrogen flow. Triethylamine (20 mmol, 2.0 equiv, 2.02 g) and
corresponding acyl chloride (10 mmol, 1.0 equiv, 1.41 g) were added at room
temperature. The resulting mixture was stirred for 2 h at 80 € (oil bath). After the
mixture was cooled to room temperature, saturated ammonium chloride solution was
added and the mixture was extracted with DCM (3 %30 mL), and combined organic
layer was evaporated in vacuo. The resulting solid was washed with cold hexane to
afford desired products as a white solid.

General Procedure for Preparation of a-aryl imino ester(!

(0]
NH, -TSA
R ONg
o = Toluene, reflux, 15h Ph

The mixture of anisidine (10.5 mmol, 1.05 equiv, 0.98 g), methyl benzoylformate

(20 mmol, 1.0 equiv, 1.64 g) and p-toluenesulfonic acid (0.5 mmol, 5 mol%, 0.086 g)
in toluene (20 mL) was refluxed (oil bath) overnight with azeotropic removal of water.
The solvent was evaporated and the residue was purified by flash column
chromatography to give the corresponding a-aryl imino ester.
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3. General Experimental Procedures

General Procedure for the Photochemical Hydrogenation
0 4CzIPN, Et3N, CySH, H,0 Q

N N N
Ry | 1R, CHiCN,bluelED,rt,N, R s

= = = =

Unsaturated compound (0.2 mmol, 1.0 equiv.), 4CzIPN (0.01 mmol, 5 mol%)
were placed in a 10.0 mL quartz test tube equipped with a magnetic stir bar. After
back-filled with nitrogen (this process was repeated three times), EtsN (0.3 mmol, 1.5
equiv.), CySH (0.24 mmol, 1.2 equiv.), H20 (3.0 mmol, 15.0 equiv.) and CH3CN (2
mL) were sequentially added under nitrogen atmosphere. The quartz test tube was
sealed and placed approximately 3 cm from two 50W blue LEDs (A=450 nm). This
mixture was then stirred and irradiated for 12 h at room temperature. The reaction
mixture was evaporated and purified directly by column chromatography to afford the
product.

General Procedure for the Photochemical Deuteration
Q 4CzIPN, Et;N, CySH, D,0O D O

N N N
Ry | 1R, CHiCN,bluelED,rt,N, R s

_ _ .2 DD _

Unsaturated compound (0.2 mmol, 1.0 equiv.), 4CzIPN (0.01 mmol, 5 mol%)
were placed in a 10.0 mL quartz test tube equipped with a magnetic stir bar. After
back-filled with nitrogen (this process was repeated three times), EtsN (0.3 mmol, 1.5
equiv.), CySH (0.24 mmol, 1.2 equiv.), D20 (3.0 mmol, 15.0 equiv.) and CH3CN (2
mL) were sequentially added under nitrogen atmosphere. The quartz test tube was
sealed and placed approximately 3 cm from two 50W blue LEDs (A=450 nm). This
mixture was then stirred and irradiated for 12 h at room temperature. The reaction
mixture was evaporated and purified directly by column chromatography to afford the
produc

4. Gram-Scale Synthesis

0 0
4CZIPN, EtzN, CySH, H,0
PhMPh g Ph/\)kPh

CH3CN, blue LED , rt

(E)-1,3-Diphenyl-2-propenone (10.0 mmol, 1.0 equiv, 2.08 g), 4CzIPN (0.5
mmol, 5 mol%, 0.39 g), were placed in a 50.0 mL quartz test tube equipped with a

magnetic stir bar. After back-filled with nitrogen (this process was repeated three
times), EtsN (15.0 mmol, 1.5 equiv, 1.52 g), CySH (12.0 mmol, 1.2 equiv, 1.39 g),
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H20 (150 mmol, 15.0 equiv, 2.70 g) and CH3CN (20 mL) were sequentially added
under nitrogen atmosphere. The quartz test tube was sealed and placed approximately
3 cm from two 50W blue LEDs (A=450 nm). This mixture was then stirred and
irradiated for 12 h at room temperature. The reaction mixture was evaporated and
purified directly by column chromatography to afford the product (71%, 1.48 g).

5. Ultraviolet Absorption and Fluorescence Quenching Experiments

UV/Vis absorption spectra were recorded on a SHIMADZU UV-2600
spectrophotometer. 1*10-2 mol/L* different solutions using MeCN as the solvent were
prepared. The samples were measured in Surui® fluorescence quartz cuvettes
(chamber volume = 3.500 mL, H XW D =48 mm %x12.5 mm x12.5 mm, path length
=10 mm)
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Fig. S2 UV-Vis absorption spectrum

The fluorescence spectrum is recorded on the burker F-7000. Different solutions
using MeCN as the solvent were prepared. The samples were measured in Surui®
fluorescence quartz cuvettes (chamber volume = 3.500 mL, H xW xD = 48 mm X
12,5 mm x12.5 mm, path length = 10 mm). The following parameters were set: data
interval = 0.5 nm, scan-speed = 500 nm/min, excitation wavelength Aex = 330 nm.
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Fig. S3 Fluorescence spectrum (1)  Fig. S4 Fluorescence spectrum (2)
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6. Cyclic Voltammetry Measurement

Cyclic voltammograms were recorded using an Autolab potentiostat. The sample
was prepared using 0.025 mmol of ketone 56 in 5 mL of a 0.1 M solution of
N(nBu)4PFs in dry, degassed MeCN. Measurements used a glassy carbon working
electrode, a platinum counter electrode, and a saturated calomel electrode with scan
rates of 100 and 250 mV/s.
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Fig. S5 Cyclic voltammograms of ketone 56 in MeCN
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7 Characterization Data of all Substrates

3-chloropropyl (E)-3-(4-acetylphenyl)acrylate (S1): yellow liquid; EtOAC/PE = 1/1,
v/v. 'H NMR (400 MHz, CDCl3) & (ppm) 7.91-7.89 (m, 2H), 7.63 (d, J = 16.0 Hz,
1H), 7.55-7.53 (m, 2H), 6.46 (d, J = 16.0 Hz, 1H), 4.33 (t, J = 6.0 Hz, 2H), 3.71 (t, J =
6.0 Hz, 2H), 2.55 (s, 3H), 1.93-1.90 (m, 2H). 3C NMR (125 MHz, CDCl3) & (ppm)
197.5, 166.8, 143.4, 138.7, 138.0, 128.8, 128.1, 120.5, 61.8, 59.0, 31.8, 26.6. HR-MS
(ESI) m/z: Calculated for C14H16CIO3*[M + H]": 267.0782. Found: 267.0789.

(3S,5S,8R,95,10S,13S,14S)-10,13-dimethyl-17-oxohexadecahydro-1H-cyclopenta[a
]Jphenanthren-3-yl (E)-3-(4-acetylphenyl)acrylate (S2): white solid; EtOAC/PE =
1/8, v/v. m.p. 171.8-172.5 °C. *H NMR (400 MHz, CDCls) & (ppm) 7.96 (d, J = 8.0
Hz, 2H), 7.67 (d, J = 16.0 Hz, 1H), 7.59 (d, J = 8.4 Hz, 2H), 6.49 (d, J = 16.0 Hz, 1H),
4.88-4.80 (m, 1H), 2.61 (s, 3H), 2.47-2.40 (m, 1H), 2.11-2.02 (m, 1H), 1.96-1.90 (m,
2H), 1.82-1.76 (m, 3H), 1.72-1.65 (m, 3H), 1.60-1.52 (m, 2H), 1.47-1.44 (m, 1H),
1.37-1.24 (m, 6H), 1.12-1.05 (m, 1H), 1.04-0.97 (m, 1H), 0.88 (s, 3H), 0.86 (s, 3H),
0.77-0.70 (m, 1H).3C NMR (125 MHz, CDCl3) & (ppm) 197.3, 166.0, 142.8, 138.9,
138.0, 128.9, 128.1, 121.3, 74.0, 54.4, 51.4, 47.8, 44.7, 36.8, 35.9, 35.7, 35.1, 34.0,
31.6, 30.8, 28.3, 27.5, 26.7, 21.8, 20.5, 13.8, 12.3. HR-MS (ESI) m/z: Calculated for
C30H3904"[M + H]*: 463.2843. Found: 463.2824.

(3S,8S,9S,10R,13R,14S,17R)-10,13-dimethyl-17-((R)-6-methylheptan-2-yl)-2,3,4,7,
8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopenta[a]phenanthren-3-yl

(diphenylmethylene)carbamate: white solid; m.p. 170.9-171.7 °C. *H NMR (400
MHz, CDCls) & (ppm) 7.60-7.57 (m, 2H), 7.50-7.46 (m, 4H), 7.42-7.39 (m, 4H),
5.32-5.31 (m, 1H), 4.56-4.46 (m, 1H), 2.15-2.14 (m, 1H), 2.02-1.93 (m, 2H),
1.86-1.78 (m, 2H), 1.71-1.67 (m, 1H), 1.56-1.40 (m, 8H), 1.36-1.33 (m, 3H),
1.28-1.24 (m, 1H), 1.18-1.08 (m, 7H), 1.03-1.00 (m, 3H), 0.96 (s, 3H), 0.92-0.91 (m,
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3H), 0.88 (s, 3H), 0.86 (s, 3H), 0.67 (s, 3H). 3C NMR (125 MHz, CDCls) & (ppm)
171.0, 162.1, 139.5, 132.4, 130.1, 128.3, 128.2, 122.7, 76.0, 56.7, 56.2, 50.0, 42.3,
39.8, 39.6, 37.9, 37.0, 36.5, 36.2, 35.8, 31.9, 28.2, 28.0, 27.6, 24.3, 23.9, 22.8, 22.6,
21.0, 19.3, 18.7, 11.9. HR-MS (ESI) m/z: Calculated for CaiHssNO'[M + H]*:
594.4306. Found: 594.4281.
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8 Characterization data of all products

o

1,3-diphenylpropan-1-one (2): white solid (34.4 mg, 82% yield); EtOACc/PE = 1/20,
v/v. m.p. 67.8-68.1 °C. *H NMR (400 MHz, CDCls3) & (ppm) 7.96 (d, J = 7.2 Hz, 2H),
7.57-7.53 (m, 1H), 7.47-7.43 (m, 2H), 7.32-7.19 (m, 5H), 3.31 (t, J = 8.4 Hz, 2H),
3.07 (t, J = 8.0 Hz, 2H). ¥C NMR (125 MHz, CDCls) § (ppm) 199.3, 141.3, 136.9,
133.1, 128.6, 128.5, 128.4, 128.1, 126.2, 40.5, 30.2. HR-MS (ESI) m/z: Calculated for
C1sH1507[M + H]*: 211.1117. Found: 211.1114.

o]

/©)k/\Ph
Ph

1-([1,1'-biphenyl]-4-yl)-3-phenylpropan-1-one (3): white solid (29.7 mg, 52%
yield); EtOAC/PE = 1/20, v/v. m.p. 117.6-118.5 °C. *H NMR (400 MHz, CDCls)
(ppm) 8.05 (d, J = 8.4 Hz, 2H), 7.69 (d, J = 8.4 Hz, 2H), 7.64 (d, J = 6.8 Hz, 2H),
7.50-7.46 (m, 2H), 7.43-7.39 (m, 1H), 7.35-7.28 (m, 4H), 7.25-7.22 (m, 1H), 3.35 (t, J
= 8.0 Hz, 2H), 3.11 (t, J = 7.6 Hz, 2H). *C NMR (125 MHz, CDCls) & (ppm) 198.9,
145.8, 141.4, 139.9, 135.6, 129.0, 128.7, 128.6, 128.5, 128.3, 127.3, 127.2, 126.2,
40.6, 30.2. HR-MS (ESI) m/z: Calculated for C21H190*[M + H]*: 287.1430. Found:
287.1426.

o]

/@)k/\Ph
(o]}

1-(4-chlorophenyl)-3-phenylpropan-1-one (4): white solid (30.7 mg, 63% yield);
EtOAC/PE = 1/20, v/v. m.p. 72.4-72.9 °C. *H NMR (400 MHz, CDCls) & (ppm) 7.88
(d, J = 8.0 Hz, 2H), 7.41 (d, J = 8.0 Hz, 2H), 7.32-7.29 (m, 2H), 7.25-7.21 (m, 3H),
3.26 (t, J = 8.0 Hz, 2H), 3.06 (t, J = 7.6 Hz, 2H). *C NMR (125 MHz, CDCls3) & (ppm)
193.2, 136.3, 134.8, 130.4, 124.7, 124.2, 123.8, 123.7, 121.5, 35.7, 25.3. HR-MS (ESI)
m/z: Calculated for C1sH14CIO*[M + H]": 245.0728. Found: 245.0722.

o]

cl
Ph

1-(3-chlorophenyl)-3-phenylpropan-1-one (5): yellow liquid (25.4 mg, 52% yield);
EtOAC/PE = 1/20, v/v. *H NMR (400 MHz, CDCls) & (ppm) 7.92-7.91 (m, 1H),
7.83-7.81 (m, 1H), 7.53-7.51 (m, 1H), 7.41-7.37 (m, 1H), 7.32-7.28 (m, 2H),
7.25-7.21 (m, 3H), 3.28 (t, J = 8.0 Hz, 2H), 3.06 (t, J = 7.6 Hz, 2H). 13C NMR (125
MHz, CDCls3) 6 (ppm) 197.9, 141.0, 138.4, 135.0, 133.0, 130.0, 128.6, 128.4, 128.2,
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126.3, 126.1, 40.6, 30.0. HR-MS (ESI) m/z: Calculated for CisH14CIO*[M + H]™:
245.0728. Found: 245.0732.

o]

/@)k/\r’h
E

1-(4-fluorophenyl)-3-phenylpropan-1-one (6): yellow liquid (37.9 mg, 83% yield);
EtOAC/PE = 1/20, viv. 'H NMR (400 MHz, CDCls) & (ppm) 7.92-7.88 (m, 2H),
7.24-7.21 (m, 2H), 7.18-7.13 (m, 3H), 7.06-7.02 (m, 2H), 3.20 (t, J = 8.0 Hz, 2H),
2.98 (t, J = 8.0 Hz, 2H). 3C NMR (125 MHz, CDCls) & (ppm) 197.6, 165.7 (d, J =
253.8 Hz), 141.2, 133.3 (d, J = 2.5 Hz), 130.7, 130.6, 128.4, 126.2, 115.7 (d, J = 21.3
Hz), 40.4, 30.1. 1°F NMR (471 MHz, CDCl3) & (ppm) -105.3. HR-MS (ESI) m/z:
Calculated for C1sH14FO*[M + H]": 229.1023. Found: 229.1014.

o]

Phk/\@\
Ph

3-([1,1'-biphenyl]-4-yl)-1-phenylpropan-1-one (7): white solid (40.1 mg, 70%
yield); EtOAC/PE = 1/20, v/v. m.p. 48.0-49.5 °C. 'H NMR (400 MHz, CDCls) & (ppm)
8.00 (d, J = 7.2 Hz, 2H), 7.61-7.55 (m, 5H), 7.50-7.43 (m, 4H), 7.36-7.34 (m, 3H),
3.36 (t, J = 8.0 Hz, 2H), 3.14 (t, J = 7.6 Hz, 2H). 3C NMR (125 MHz, CDCls) &
(ppm) 199.2, 141.0, 140.5, 139.2, 136.9, 133.1, 128.9, 128.8, 128.7, 128.1, 127.3,
127.1, 127.0, 40.4, 29.8. HR-MS (ESI) m/z: Calculated for C2:H100*[M + H]":
287.1430. Found: 287.1436.

[o]

CH;
Ph

1-phenyl-3-(m-tolyl)propan-1-one (8): yellow solid (22.4 mg, 50% yield);
EtOAC/PE = 1/20, v/v. m.p. 68.2-69.3 °C. *H NMR (400 MHz, CDCls) & (ppm) 7.98
(d, J = 7.2 Hz, 2H), 7.58-7.55 (m, 1H), 7.48-7.44 (m, 2H), 7.22-7.19 (m, 1H),
7.09-7.03 (m, 3H), 3.31 (t, J = 8.0 Hz, 2H), 3.05 (t, J = 8.0 Hz, 2H), 2.35 (s, 3H). 13C
NMR (125 MHz, CDCl3) & (ppm) 199.3, 141.3, 138.2, 136.9, 133.1, 129.3, 128.6,
128.5, 128.1, 126.9, 125.4, 40.6, 30.1, 21.4. HR-MS (ESI) m/z: Calculated for
Ci16H17O'[M + H]™: 225.1274. Found: 225.1271.

[o]

Ph)j\/\©\
CF

1-phenyl-3-(4-(trifluoromethyl)phenyl)propan-1-one (9): yellow liquid (39.5 mg,
71% vyield); EtOAC/PE = 1/20, v/v. 'H NMR (400 MHz, CDCls) & (ppm) 7.96 (d, J =
7.6 Hz, 2H), 7.59-7.54 (m, 3H), 7.48-7.44 (m, 2H), 7.38 (d, J = 7.6 Hz, 2H), 3.33 (t, J
= 7.2 Hz, 2H), 3.14 (t, J = 7.2 Hz, 2H).*C NMR (125 MHz, CDCls) & (ppm) 198.6,
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145.5, 136.7, 133.3, 128.8, 128.7, 128.3 (q, J = 32.5 Hz), 128.0, 125.5 (9, J = 3.75
Hz), 124.3 (g, J = 270 Hz), 39.8, 29.8. 1°F NMR (471 MHz, CDCl3) & (ppm) -62.3.
HR-MS (ESI) m/z: Calculated for C16H14F30*[M + H]*: 279.0991. Found: 279.0988.

[o]

Ph/Jl\\//\\T::::l\
OCH,

3-(4-methoxyphenyl)-1-phenylpropan-1-one (10): white solid (24.9 mg, 52% yield);
EtOAC/PE = 1/10, v/v. m.p. 58.6-59.7 °C. *H NMR (500 MHz, CDCls) & (ppm) 7.96
(d, J = 8.0 Hz, 2H), 7.57-7.54 (m, 1H), 7.47-7.44 (m, 2H), 7.17 (d, J = 8.5 Hz, 2H),
6.85 (d, J = 8.0 Hz, 2H), 3.79 (s, 3H), 3.27 (t, J = 7.5 Hz, 2H), 3.02 (t, J = 7.5 Hz, 2H).
13C NMR (125 MHz, CDClIs) & (ppm) 199.4, 158.0, 136.9, 133.3, 133.1, 129.4, 128.6,
128.1, 114.0, 55.3, 40.7, 29.3. HR-MS (ESI) m/z: Calculated for C16H1702[M + H]™:
241.1223. Found: 241.1218.

[o]

Ph/Jl\\//\\T::::l\
'SCH3

3-(4-(methylthio)phenyl)-1-phenylpropan-1-one (11): yellow liquid (34.8 mg, 68%
yield); EtOAC/PE = 1/20, v/v. 'H NMR (500 MHz, CDCls) & (ppm) 7.96 (d, J = 8.0
Hz, 2H), 7.57-7.55 (m, 1H), 7.47-7.44 (m, 2H), 7.22-7.18 (m, 4H), 3.28 (t, J = 8.0 Hz,
2H), 3.04 (t, J = 7.5 Hz, 2H), 2.47 (s, 3H).*C NMR (125 MHz, CDCls) & (ppm)
199.1, 138.4, 136.9, 135.8, 133.1, 129.0, 128.6, 128.1, 127.3, 40.4, 29.6, 16.3.
HR-MS (ESI) m/z: Calculated for C16H170S*[M + H]": 257.0995. Found: 257.0990.

o]

.,h

3-(naphthalen-2-yl)-1-phenylpropan-1-one (12): yellow solid (37.9 mg, 73% yield);
EtOAC/PE = 1/20, v/v. m.p. 66.7-67.8 °C. *H NMR (500 MHz, CDClIs) & (ppm) 7.99
(d, J = 7.0 Hz, 2H), 7.83-7.80 (m, 3H), 7.71-7.70 (m, 1H), 7.59-7.56 (m, 1H),
7.48-7.40 (m, 5H), 3.41 (t, J = 8.0 Hz, 2H), 3.25 (t, J = 7.5 Hz, 2H).3C NMR (125
MHz, CDCls3) & (ppm) 199.2, 138.8, 136.9, 133.7, 133.1, 132.1, 128.7, 128.2, 128.1,
127.7,127.5, 127.2, 126.6, 126.1, 125.4, 40.4, 30.3. HR-MS (ESI) m/z: Calculated for
C19H17O'[M + H]™: 261.1274. Found: 261.1284.

[}
S,

W)

Ph'

3-phenyl-1-(thiophen-2-yl)propan-1-one (13): yellow liquid (27.7 mg, 64% yield);
EtOAC/PE = 1/10, v/iv. *H NMR (400 MHz, CDClz) & (ppm) 7.69-7.68 (m, 1H),
7.63-7.61 (m, 1H), 7.32-7.28 (m, 2H), 7.26-7.19 (m, 3H), 7.12-7.10 (m, 1H), 3.23 (t, J
= 8.0 Hz, 2H), 3.07 (t, J = 7.6 Hz, 2H).*C NMR (125 MHz, CDCls3) & (ppm) 192.2,
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144.2, 141.0, 133.6, 131.8, 128.6, 128.5, 128.1, 126.2, 41.2, 30.4. HR-MS (ESI) m/z:
Calculated for C13H130S*[M + H]": 217.0682. Found: 217.0687.

o Ph

1,3,3-triphenylpropan-1-one (14): yellow solid (55.5 mg, 97% vyield); EtOAC/PE =
1/20, v/iv. m.p. 90.5-91.7 °C. *H NMR (400 MHz, CDCls) § (ppm) 7.97-7.95 (m, 2H),
7.58-7.54 (m, 1H), 7.47-7.44 (m, 2H), 7.30-7.29 (m, 8H), 7.23-7.18 (m, 2H), 4.87 (t, J
=7.2 Hz, 1H), 3.77 (d, J = 7.2 Hz, 2H). *C NMR (125 MHz, CDCls) & (ppm) 198.0,
1442, 137.1, 133.1, 128.7, 128.6, 128.1, 127.9, 126.4, 46.0, 44.8. HR-MS (ESI) m/z:
Calculated for C21H190"[M + H]*: 287.1430. Found: 287.1436.

o

Ph)j\/\r( o

o

ethyl 4-oxo-4-phenylbutanoate (15): yellow liquid (30.1 mg, 73% yield); EtOAc/PE
= 1/10, v/v. *H NMR (500 MHz, CDCls) & (ppm) 7.98 (d, J = 7.5 Hz, 2H), 7.58-7.55
(m, 1H), 7.48-7.45 (m, 2H), 4.15 (q, J = 7.0 Hz, 2H), 3.31 (t, J = 7.0 Hz, 2H), 2.75 (t,
J=6.5Hz, 2H), 1.26 (t, J = 7.5 Hz, 3H). 1*C NMR (125 MHz, CDClIs) § (ppm) 198.2,
172.9, 136.6, 133.2, 128.6, 128.0, 60.7, 33.4, 28.3, 14.2. HR-MS (ESI) m/z:
Calculated for C12H1503*[M + H]™: 207.1016. Found: 207.1012.

2,2,6-trimethylcyclohexane-1,4-dione (16): white solid (19.1 mg, 62% yield);
EtOAC/PE = 1/10, v/v. m.p. 67.2-68.9 °C. *H NMR (400 MHz, CDCls) & (ppm)
3.05-2.95 (m, 1H), 2.78-2.76 (m, 1H), 2.73-2.71 (m, 1H), 2.51 (d, J = 15.6 Hz, 1H),
2.37-2.29 (m, 1H), 1.20 (s, 3H), 1.14 (d, J = 6.8 Hz, 3H), 1.11 (s, 3H). *C NMR (125
MHz, CDCl) 8 (ppm) 214.1, 208.0, 52.8, 44.9, 39.8, 26.5, 25.6, 14.6. HR-MS (ESI)
m/z: Calculated for CoH1502[M + H]": 155.1067. Found: 155.1061.

o]

o

4-([1,1'-biphenyl]-4-yl)butan-2-one (17): yellow solid (16.6 mg, 37% vyield);
EtOAC/PE = 1/10, v/v. m.p. 61.6-62.8 °C. *H NMR (400 MHz, CDCls) 6 (ppm) 7.57
(d, 3 = 7.6 Hz, 2H), 7.52 (d, J = 8.0 Hz, 2H), 7.45-7.41 (m, 2H), 7.35-7.31 (m, 1H),
7.26 (d, J = 7.6 Hz, 2H), 2.95 (t, J = 7.6 Hz, 2H), 2.80 (t, J = 7.6 Hz, 2H), 2.17 (s, 3H).
13C NMR (125 MHz, CDCls) & (ppm) 207.9, 141.0, 140.1, 139.1, 128.8, 128.7, 127.3,
127.1, 127.0, 45.1, 30.1, 29.4. HR-MS (ESI) m/z: Calculated for C1sH170"[M + H]™:
225.1274. Found: 225.1265.
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o

4-(3-oxobutyl)benzonitrile (18): yellow liquid (25.3 mg, 73% yield); EtOAC/PE =
1/10, viv. *H NMR (400 MHz, CDCls) & (ppm) 7.55 (d, J = 8.4 Hz, 2H), 7.28 (d, J =
8.0 Hz, 2H), 2.94 (t, J = 7.2 Hz, 2H), 2.77 (t, J = 7.6 Hz, 2H), 2.14 (s, 3H). 3C NMR
(125 MHz, CDCl3) & (ppm) 206.8, 146.8, 132.3, 129.2, 118.9, 110.1, 44.2, 30.1, 30.0.
HR-MS (ESI) m/z: Calculated for C11H12NO*[M + H]*: 174.0913. Found: 174.0916.

WOA
NC

ethyl 3-(4-cyanophenyl)propanoate (19): yellow liquid (32.9 mg, 81% yield);
EtOAC/PE = 1/10, v/v. *H NMR (500 MHz, CDCl3) & (ppm) 7.57 (d, J = 8.0 Hz, 2H),
7.31(d,J=7.8 Hz, 2H), 4.11 (q, J = 7.0 Hz, 2H), 3.00 (t, J = 7.5 Hz, 2H), 2.63 (t, J =
7.5 Hz, 2H), 1.22 (t, J = 7.0 Hz, 3H). 3C NMR (125 MHz, CDCl3) & (ppm) 172.2,
146.2, 132.3, 129.2, 118.9, 110.3, 60.7, 35.1, 30.9, 14.2. HR-MS (ESI) m/z:
Calculated for C12H14aNO2'[M + H]*: 204.1019. Found: 204.1011.

o

Y@/\)‘\o/

methyl 3-(4-acetylphenyl)propanoate (20): yellow liquid (32.9 mg, 80% yield);
EtOAC/PE = 1/10, v/v. *H NMR (400 MHz, CDCl3) & (ppm) 7.88 (d, J = 8.4 Hz, 2H),
7.29 (d, J = 8.4 Hz, 2H), 3.66 (s, 3H), 3.00 (t, J = 7.6 Hz, 2H), 2.65 (t, J = 7.6 Hz, 2H),
2.57 (s, 3H). 3C NMR (125 MHz, CDCl3) & (ppm) 197.8, 172.9, 146.2, 135.5, 128.7,
128.5, 51.7, 35.1, 30.8, 26.6. HR-MS (ESI) m/z: Calculated for C12H1503°[M + H]":
207.1016. Found: 207.1022.

Y@/\)Lo/

methyl 3-(4-formylphenyl)propanoate (21): yellow liquid (23.0 mg, 60% yield);
EtOAC/PE = 1/10, v/v. 'H NMR (400 MHz, CDCls) & (ppm) 9.98 (s, 1H), 7.81 (d, J =
8.0 Hz, 2H), 7.37 (d, J = 8.0 Hz, 2H), 3.67 (s, 3H), 3.04 (t, J = 7.6 Hz, 2H), 2.67 (t, J
= 7.6 Hz, 2H). 3C NMR (125 MHz, CDCls) & (ppm) 191.9, 172.8, 147.8, 134.9,
130.1, 129.0, 51.8, 35.0, 31.0. HR-MS (ESI) m/z: Calculated for C11H1303[M + H]™:
193.0859. Found: 193.0855.
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3-chloropropyl 3-(4-acetylphenyl)propanoate (22): yellow liquid (38.1 mg, 71%
yield); EtOAC/PE = 1/1, v/v. *H NMR (400 MHz, CDCls) & (ppm) 7.88 (d, J = 8.0 Hz,
2H), 7.28 (d, J = 7.6 Hz, 2H), 4.22 (t, J = 6.0 Hz, 2H), 3.61 (t, J = 5.6 Hz, 2H), 3.00 (t,
J = 7.6 Hz, 2H), 2.66 (t, J = 7.6 Hz, 2H), 2.57 (s, 3H), 1.86-1.79 (m, 2H). 3C NMR
(125 MHz, CDCls) & (ppm) 197.9, 172.9, 146.1, 135.5, 128.7, 128.6, 61.6, 59.1, 35.3,
31.7, 30.8, 26.6. HR-MS (ESI) m/z: Calculated for C14H1sCIO3*[M + H]*: 269.0939.
Found: 269.0932.

(3S,5S,8R,95,10S,13S,14S)-10,13-dimethyl-17-oxohexadecahydro-1H-cyclopenta[a
]Jphenanthren-3-yl 3-(4-acetylphenyl)propanoate (23): white solid (70.5 mg, 76%
yield); EtOAC/PE = 1/8, v/v. m.p. 143.5-144.7 °C. 'H NMR (400 MHz, CDCl3) &
(ppm) 7.86 (d, J = 8.0 Hz, 2H), 7.28 (d, J = 8.0 Hz, 2H), 4.71-4.63 (m, 1H), 2.98 (t, J
=7.6 Hz, 2H), 2.60 (t, J = 7.6 Hz, 2H), 2.56 (s, 3H), 2.45-2.38 (m, 1H), 2.09-2.00 (m,
1H), 1.94-1.87 (m, 1H), 1.79-1.74 (m, 4H), 1.65-1.61 (m, 1H), 1.57-1.42 (m, 4H),
1.35-1.18 (m, 7H), 1.03-0.94 (m, 2H), 0.84 (s, 3H), 0.82 (s, 3H), 0.72-0.66 (m, 1H).
13C NMR (125 MHz, CDCls) § (ppm) 197.7, 172.0, 146.3, 135.4, 128.6, 128.5, 73.8,
54.3, 51.4, 47.8, 44.7, 36.7, 35.8, 35.6, 35.0, 33.9, 31.5, 31.0, 30.8, 28.3, 27.4, 26.6,
21.8, 20.5, 13.8, 12.2. HR-MS (ESI) m/z: Calculated for C3oHs104'[M + H]*:
465.2999. Found: 564.3016.

HsCOLC,

>—Ph
H;COZC—O—NH

methyl 4-((2-methoxy-2-0x0-1-phenylethyl)amino)benzoate (24): white solid (54.4
mg, 91% vyield); EtOAC/PE = 1/8, v/v. m.p. 144.2-145.9 °C. 'H NMR (400 MHz,
DMSO-ds) o (ppm) 7.64 (d, J = 8.4 Hz, 2H), 7.45 (d, J = 7.6 Hz, 2H), 7.35-7.32 (m,
2H), 7.29-7.26 (m, 1H), 7.17 (d, J = 7.6 Hz, 1H), 6.69 (d, J = 8.8 Hz, 2H), 5.34 (d, J =
8.0 Hz, 1H), 3.68 (s, 3H), 3.60 (s, 3H). 1*C NMR (125 MHz, DMSO-ds) & (ppm)
172.1, 166.7, 151.6, 137.6, 131.2, 129.2, 128.7, 128.1, 117.7, 112.6, 59.6, 52.9, 51.8.
HR-MS (ESI) m/z: Calculated for C17H1sNO4'[M + H]": 300.1230. Found: 300.1236.

HyCO,C

>—Ph
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methyl 2-((4-methoxyphenyl)amino)-2-phenylacetate (25): yellow solid (43.9 mg,
81% vyield); EtOAC/PE = 1/10, v/v. m.p. 98.7-100.1 °C. 'H NMR (400 MHz,
DMSO-ds) & (ppm) 7.50 (d, J = 7.2 Hz, 2H), 7.38-7.34 (m, 2H), 7.32-7.28 (m, 1H),
6.70-6.63 (m, 4H), 5.95 (d, J = 8.4 Hz, 1H), 5.17 (d, J = 8.8 Hz, 1H), 3.62 (s, 3H),
3.61 (s, 3H). 3C NMR (125 MHz, DMSO-ds) & (ppm) 172.9, 151.9, 141.5, 138.4,
129.0, 128.4, 128.0, 114.9, 114.8, 60.9, 55.7, 52.6. HR-MS (ESI) m/z: Calculated for
C16H1sNO3*[M + H]*: 272.1281. Found: 272.1277.

O

N-benzhydryl-4-methylbenzamide (26): white solid (51.8 mg, 86% yield);
EtOAC/PE = 1/10, v/v. m.p. 176.1-177.9 °C. 'H NMR (400 MHz, DMSO-ds) & (ppm)
9.17 (d, J = 9.2 Hz, 1H), 7.84 (d, J = 8.0 Hz, 2H), 7.37-7.32 (m, 8H), 7.28-7.25 (m,
4H), 6.41 (d, J = 9.2 Hz, 1H), 2.35 (s, 3H). 3C NMR (125 MHz, DMSO-ds) & (ppm)
166.3, 142.9, 141.7, 132.0, 129.2, 128.8, 128.2, 128.1, 127.4, 56.7, 21.4. HR-MS (ESI)
m/z: Calculated for C21H20NO*[M + H]*: 302.1539. Found: 302.1544.

(o)
HN—<

Ph

N-benzhydryl-4-methoxybenzamide (27): white solid (60.2 mg, 95% yield);
EtOAC/PE = 1/5, v/v. m.p. 196.4-197.9 °C. *H NMR (400 MHz, DMSO-ds) & (ppm)
9.05 (d, J = 8.4 Hz, 1H), 7.88 (d, J = 8.4 Hz, 2H), 7.32-7.26 (m, 8H), 7.21-7.18 (m,
2H), 6.94 (d, J = 8.8 Hz, 2H), 6.36 (d, J = 8.8 Hz, 1H), 3.74 (s, 3H). 3C NMR (125
MHz, DMSO-ds) 6 (ppm) 165.8, 162.2, 143.0, 130.0, 128.8, 128.1, 127.4, 127.0,
113.9, 56.7, 55.8. HR-MS (ESI) m/z: Calculated for C21H20NO2*[M + H]*: 318.1489.
Found: 318.1486.

ety

N-benzhydryl-2-methoxybenzamide (28): yellow solid (57.7 mg, 91% yield);
EtOAC/PE = 1/5, v/iv. m.p. 116.1-117.5 °C. 'H NMR (400 MHz, DMSO-ds) & (ppm)
9.00 (d, J = 8.0 Hz, 1H), 7.67 (d, J = 7.6 Hz, 1H), 7.50-7.46 (m, 1H), 7.40-7.34 (m,
8H), 7.27-7.24 (m, 2H), 7.15 (d, J = 8.0 Hz, 1H), 7.05-7.02 (m, 1H), 6.34 (d, J = 8.4
Hz, 1H), 3.89 (s, 3H). 3C NMR (125 MHz, DMSO-ds) 6 (ppm) 165.0, 157.4, 143.0,
132.6, 130.6, 129.0, 127.6, 127.5, 124.0, 121.0, 112.6, 57.0, 56.5. HR-MS (ESI) m/z:
Calculated for C2:H20NO2'[M + H]™: 318.1489. Found: 318.1482.
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N-benzhydrylfuran-2-carboxamide (29): white solid (50.4 mg, 91% yield);
EtOAC/PE = 1/10, v/v. m.p. 128.6-129.7 °C. *H NMR (400 MHz, DMSO-ds) & (ppm)
9.18 (d, J = 6.8 Hz, 1H), 7.87-7.85 (m, 1H), 7.38-7.34 (m, 8H), 7.30-7.24 (m, 3H),
6.64-6.63 (m, 1H), 6.38 (d, J = 8.8 Hz, 1H). *C NMR (125 MHz, DMSO-ds) & (ppm)
157.7,148.0, 145.7, 142.5, 128.8, 128.1, 127.5, 114.4, 112.3, 56.1. HR-MS (ESI) m/z:
Calculated for C1gH16NO2'[M + H]*: 278.1176. Found: 278.1171.

Ea S

N-benzhydrylthiophene-2-carboxamide (30): white solid (56.3 mg, 96% yield);
EtOAC/PE = 1/10, v/v. m.p. 174.3-175.6 °C. 'H NMR (400 MHz, DMSO-ds) & (ppm)
9.29 (d, J = 8.8 Hz, 1H), 8.04-8.03 (m, 1H), 7.78-7.77 (m, 1H), 7.36-7.35 (m, 8H),
7.29-7.26 (m, 2H), 7.17-7.15 (m, 1H), 6.39 (d, J = 8.4 Hz, 1H).3C NMR (125 MHz,
DMSO-ds) 6 (ppm) 161.1, 142.5, 140.2, 131.6, 129.2, 128.8, 128.4, 128.2, 127.6, 56.7.
HR-MS (ESI) m/z: Calculated for C1sH1sNOS*[M + H]*: 294.0947. Found: 294.0955.
S

N-benzhydrylpivalamide (31): white solid (29.9 mg, 56% yield); EtOAc/PE = 1/10,
v/v. m.p. 143.8-144.9 °C. *H NMR (400 MHz, DMSO-ds) 5 (ppm) 8.21 (d, J = 8.8 Hz,
1H), 7.34-7.31 (m, 4H), 7.27-7.24 (m, 6H), 6.17 (d, J = 8.8 Hz, 1H), 1.15 (s, 9H). 23C
NMR (125 MHz, DMSO-ds) & (ppm) 177.1, 143.1, 128.7, 128.0, 127.3, 56.1, 38.6,
27.8. HR-MS (ESI) m/z: Calculated for CigH22NO*[M + H]": 268.1696. Found:
268.1691.

(3S,8S,9S,10R,13R,14S,17R)-10,13-dimethyl-17-((R)-6-methylheptan-2-yl)-2,3,4,7,
8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopenta[a]phenanthren-3-yl

benzhydrylcarbamate (32): yellow oil (98.8 mg, 83% yield); EtOAC/PE = 1/10, v/v.
!H NMR (400 MHz, DMSO-dg) & (ppm) 7.31-7.27 (m, 4H), 7.23-7.21 (m, 6H),
5.94-5.93 (m, 1H), 5.34-5.26 (m, 1H), 5.26 (s, 1H), 4.51-4.45 (m, 1H), 2.38-2.31 (m,
1H), 2.00-1.91 (m, 3H), 1.86-1.80 (m, 3H), 1.58-1.40 (m, 8H), 1.36-1.28 (m, 4H),
1.14-1.06 (m, 7H), 1.00-0.98 (m, 4H), 0.90-0.89 (m, 4H), 0.84 (d, J = 6.4 Hz, 6H),
0.65 (s, 3H).13C NMR (125 MHz, DMSO-ds) & (ppm) 155.4, 141.9, 139.8, 128.6,
127.4, 127.3, 122.5, 74.7, 56.7, 56.1, 50.0, 42.3, 39.7, 39.5, 38.5, 37.0, 36.5, 36.2,
35.8, 31.9, 31.8, 28.2, 28.1, 28.0, 24.3, 23.8, 22.8, 22.6, 21.0, 19.3, 18.7, 11.9.

HR-MS (ESI) m/z: Calculated for C41HssNO2'[M + H]": 596.4462. Found: 596.4489.
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o

Bno\g/u\n A,

dibenzyl hydrazine-1,2-dicarboxylate (33): yellow solid (27.0 mg, 45% yield);
EtOAC/PE = 1/2, v/v. m.p. 65.6-66.9 °C. 'H NMR (400 MHz, DMSO-dg) & (ppm)
9.25 (s, 2H), 7.38-7.36 (m, 6H), 7.34-7.30 (m, 4H), 5.09 (s, 4H). 3C NMR (125 MHz,
DMSO-ds) & (ppm) 157.0, 137.0, 128.9, 128.5, 128.3, 66.4. HR-MS (ESI) m/z:
Calculated for C16H17N204"[M + H]*: 301.1183. Found: 301.1177.

o

‘Buo H\ )j\‘

\g/ N 0'Bu
di-tert-butyl hydrazine-1,2-dicarboxylate (34): white solid (45.5 mg, 98% vyield);
EtOAC/PE = 1/3, v/v. m.p. 112.5-113.8 °C. 'H NMR (400 MHz, DMSO-ds) & (ppm)
8.58 (s, 2H), 1.39 (s, 18H). *C NMR (125 MHz, DMSO-ds) & (ppm) 155.8, 81.5,
28.2. HR-MS (ESI) m/z: Calculated for CioH21N204'[M + H]*: 233.1496. Found:
233.1491.

Lo
e \ﬂ/ \ﬂ T/
N!,N%,N2 N2-tetramethylhydrazine-1,2-dicarboxamide (35): white solid (33.8 mg,
97% yield); EtOAC/PE = 1/4, v/v. m.p. 198.9-200.1 °C. 'H NMR (400 MHz,
DMSO-ds) & (ppm) 7.92 (s, 2H), 2.80 (s, 12H). 13C NMR (125 MHz, DMSO-ds) &
(ppm) 159.1, 36.3. HR-MS (ESI) m/z: Calculated for C¢H1sN4O2*[M + H]*: 175.1190.
Found: 175.1196.

N\Lrn\n AL 'O
N'-(piperidine-1-carbonyl)piperidine-1-carbohydrazide (36): white solid (47.2 mg,
93% vyield); EtOAC/PE = 1/4, viv. m.p. 179.3-180.6 °C. 'H NMR (400 MHz,
DMSO-ds) 6 (ppm) 8.02 (s, 2H), 3.29-3.28 (m, 8H), 1.56-1.53 (m, 4H), 1.43-1.41 (m,
8H). °C NMR (125 MHz, DMSO-ds) 5 (ppm) 158.3, 44.9, 25.8, 24.6. HR-MS (ESI)
m/z: Calculated for C12H23N4O2*[M + H]*: 255.1816. Found: 255.1822.

H CN
N\N
NC H

2,2'-(hydrazine-1,2-diyl)bis(2-methylpropanenitrile) (37): white solid (18.6 mg, 56%
yield); EtOAC/PE = 1/10, v/v. m.p. 95.6-96.9 °C. 'H NMR (400 MHz, DMSO-ds) &
(ppm) 4.80 (s, 2H), 1.35 (s, 12H). 3C NMR (125 MHz, DMSO-dg) & (ppm) 123.8,
53.8, 25.5. HR-MS (ESI) m/z: Calculated for CgHisN4'[M + H]™: 167.1291. Found:
167.1288.
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1,3-diphenylpropan-1-one-2,2,3-ds (38): white solid (26.4 mg, 62% yield);
EtOAC/PE = 1/20, v/v. m.p. 61.4-62.6 °C. 'H NMR (400 MHz, CDCls) & (ppm)
7.94-7.92 (m, 2H), 7.54-7.50 (m, 1H), 7.44-7.40 (m, 2H), 7.30-7.22 (m, 4H),
7.20-7.17 (m, 1H), 3.27-3.23 (m, 0.24H, 88%D), 3.06-3.02 (m, 1.10H, 90%D). 13C
NMR (125 MHz, CDCl3) 6 (ppm) 199.4, 141.3, 136.9, 133.1, 128.7, 128.6, 128.5,
128.1, 126.2, 40.4-39.4 (m), 30.1-29.6 (m). HR-MS (ESI) m/z: Calculated for
CisH12D30[M + H]*: 214.1306. Found: 214.13009.

o D

CH;4
Ph
o b

1-phenyl-3-(m-tolyl)propan-1-one-2,2,3-ds (39): yellow solid (23.6 mg, 52% yield);
EtOAC/PE = 1/20, v/v. m.p. 67.2-68.5 °C. *H NMR (400 MHz, CDCl3) & (ppm) 7.99
(d, J = 7.6 Hz, 2H), 7.59-7.56 (m, 1H), 7.50-7.46 (m, 2H), 7.24-7.21 (m, 1H),
7.10-7.05 (m, 3H), 3.32-3.27 (m, 0.24H, 88%D), 3.07-3.04 (m, 1.08H, 92%D), 2.37 (s,
3H).3C NMR (125 MHz, CDCls) & (ppm) 199.4, 141.2, 138.1, 137.0, 133.1, 129.3,
128.6, 128.5, 128.1, 126.9, 125.4, 40.4-39.5 (m), 30.1-29.6 (m), 21.5. HR-MS (ESI)
m/z: Calculated for C16H14DsO*[M + H]": 228.1462. Found: 228.1455.

o D

Ph'
D D
Ph

3-([1,1'-biphenyl]-4-yl)-1-phenylpropan-1-one-2,2,3-ds (40): white solid (39.9 mg,
69% yield); EtOAC/PE = 1/20, v/v. m.p. 57.9-59.0 °C. *H NMR (400 MHz, CDCls) &
(ppm) 8.01-7.99 (m, 2H), 7.62-7.60 (m, 2H), 7.58-7.55 (m, 3H), 7.50-7.44 (m, 4H),
7.37-7.35 (m, 3H), 3.37-3.32 (m, 0.21H, 90%D), 3.15-3.12 (m, 1.07H, 93%D). *C
NMR (125 MHz, CDClz) & (ppm) 199.3, 141.0, 140.4, 139.2, 136.9, 133.1, 128.9,
128.8, 128.7, 128.1, 127.3, 127.2, 127.1, 40.1-39.4 (m), 29.7-29.2 (m). HR-MS (ESI)
m/z: Calculated for C21H16DsO*[M + H]*: 290.1619. Found: 290.1626.

o D

Ph
D D
CF

1-phenyl-3-(4-(trifluoromethyl)phenyl)propan-1-one-2,2,3-ds (41): yellow liquid
(35.9 mg, 64% vyield); EtOAC/PE = 1/20, v/v. 'H NMR (400 MHz, CDCls) & (ppm)
7.96 (d, J = 7.6 Hz, 2H), 7.59-7.54 (m, 3H), 7.48-7.44 (m, 2H), 7.37 (d, J = 8.0 Hz,
2H), 3.33-3.29 (m, 0.28H, 86%D), 3.14-3.11 (m, 1.05H, 95%D). 3C NMR (125 MHz,
CDClI3) & (ppm) 198.7, 145.5, 136.7, 133.3, 128.8, 128.7. 128.5 (q, J = 32.5 Hz),
128.0, 125.4 (q, J = 3.75 Hz), 124.4 (q, J = 270 Hz), 39.7-38.7 (m), 29.7-29.2 (m). °F
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NMR (471 MHz, CDCI3) & (ppm) -62.3. HR-MS (ESI) m/z: Calculated for
C16H11D3F30[M + H]*: 282.1180. Found: 282.1188.

o D

Ph
D b
'SCH3

3-(4-(methylthio)phenyl)-1-phenylpropan-1-one-2,2,3-dz (42): yellow liquid (24.3
mg, 47% yield); EtOAC/PE = 1/20, v/v. 'H NMR (400 MHz, CDCls) & (ppm) 7.97 (d,
J =8.0 Hz, 2H), 7.57-7.54 (m, 1H), 7.47-7.43 (m, 2H), 7.23-7.17 (m, 4H), 3.28-3.24
(m, 0.27H, 87%D), 3.05-3.01 (m, 1.09H, 91%D), 2.46 (s, 3H). 3C NMR (125 MHz,
CDCl3) & (ppm) 199.2, 138.3, 136.9, 135.8, 133.1, 129.0, 128.7, 128.1, 127.3,
40.3-39.3 (m), 29.5-29.0 (m), 16.3. HR-MS (ESI) m/z: Calculated for
C16H14D30S*[M + H]*: 260.1183. Found: 260.1177.

Ph
D D

3-(naphthalen-2-yl)-1-phenylpropan-1-one-2,2,3-ds (43): white solid (32.1 mg, 61%
yield); EtOAC/PE = 1/20, v/v. m.p. 58.5-59.2 °C. 'H NMR (400 MHz, CDCl3) & (ppm)
8.00 (d, J = 7.2 Hz, 2H), 7.85-7.81 (m, 3H), 7.72-7.71 (m, 1H), 7.59-7.55 (m, 1H),
7.49-7.41 (m, 5H), 3.40-3.35 (m, 0.32H, 84%D), 3.27-3.24 (m, 1.09H, 91%D). *C
NMR (125 MHz, CDCl3) 6 (ppm) 199.3, 138.8, 136.9, 133.7, 133.1, 132.2, 128.7,
128.2, 128.1, 127.7, 127.5, 127.2, 126.6, 126.1, 125.4, 40.3-39.5 (m), 30.3-29.7 (m).
HR-MS (ESI) m/z: Calculated for C1gH14D30*[M + H]": 264.1462. Found: 264.1466.

o D

Ph
D D
Ph

1-([1,1'-biphenyl]-4-yl)-3-phenylpropan-1-one-2,2,3-ds (44): white solid (28.9 mg,
50% vyield); EtOAC/PE = 1/20, v/v. m.p. 119.7-120.6 °C. *H NMR (400 MHz, CDCls)
d (ppm) 8.00 (d, J = 8.0 Hz, 2H), 7.64 (d, J = 8.0 Hz, 2H), 7.59 (d, J = 7.6 Hz, 2H),
7.45-7.42 (m, 2H), 7.38-7.35 (m, 1H), 7.31-7.24 (m, 4H), 7.21-7.18 (m, 1H),
3.30-3.25 (m, 0.38H, 81%D), 3.08-3.05 (m, 1.06H, 94%D). 3C NMR (125 MHz,
CDCl3) 6 (ppm) 199.0, 145.8, 141.3, 139.9, 135.6, 129.0, 128.7, 128.6, 128.5, 128.3,
127.3, 127.2, 126.2, 40.5-39.5 (m), 30.2-29.7 (m). HR-MS (ESI) m/z: Calculated for
C21H16D30O*[M + H]*: 290.1619. Found: 290.1612.

o D

Ph
D D
F

1-(4-fluorophenyl)-3-phenylpropan-1-one-2,2,3-ds (45): yellow liquid (25.4 mg, 55%
yield); EtOAC/PE = 1/20, v/v. 'H NMR (400 MHz, CDCls) & (ppm) 7.98-7.94 (m,
2H), 7.31-7.27 (m, 2H), 7.24-7.18 (m, 3H), 7.12-7.07 (m, 2H), 3.25-3.21 (m, 0.30H,
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85%D), 3.05-3.02 (m, 1.10H, 90%D). 3C NMR (125 MHz, CDCls) § (ppm) 197.7,
165.8 (d, J = 253.75 Hz), 141.1, 133.4 (d, J = 2.5 Hz), 130.7, 130.6, 128.6, 126.2,
115.7 (d, J = 22.5 Hz), 40.3-39.5 (m), 30.1-29.6 (m). 1F NMR (471 MHz, CDCI3) 5
(ppm) -105.2. HR-MS (ESI) m/z: Calculated for C1sH11DsFO'[M + H]*: 232.1211.
Found: 232.1216.

o D

Ph
D D
Cl

1-(4-chlorophenyl)-3-phenylpropan-1-one-2,2,3-ds (46): white solid (20.2 mg, 41%
yield); EtOAC/PE = 1/20, v/v. m.p. 72.6-73.8 °C. 'H NMR (400 MHz, CDCls) & (ppm)
7.88-7.86 (m, 2H), 7.41-7.39 (m, 2H), 7.31-7.27 (m, 2H), 7.24-7.19 (m, 3H),
3.25-3.20 (m, 0.32H, 84%D), 3.05-3.02 (m, 1.10H, 90%D). 3C NMR (125 MHz,
CDCl3) 6 (ppm) 198.1, 141.0, 139.5, 135.2, 129.5, 129.0, 128.6, 128.4, 126.3,
40.4-39.4 (m), 30.0-29.5 (m). HR-MS (ESI) m/z: Calculated for C15sH11D3CIO*[M +
H]*: 248.0916. Found: 248.0912.

o D

Cl
Ph
D D

1-(3-chlorophenyl)-3-phenylpropan-1-one-2,2,3-ds (47): yellow liquid (15.8 mg, 32%
yield); EtOAC/PE = 1/20, v/v. 'H NMR (400 MHz, CDCls) & (ppm) 7.91-7.90 (m,
1H), 7.81 (d, J = 7.6 Hz, 1H), 7.52-7.50 (m, 1H), 7.40-7.36 (m, 1H), 7.31-7.28 (m,
2H), 7.24-7.20 (m, 3H), 3.26-3.22 (m, 0.40H, 80%D), 3.06-3.03 (m, 1.06H, 94%D).
13C NMR (125 MHz, CDCls) § (ppm) 198.0, 141.0, 138.4, 135.0, 133.0. 129.9, 128.6,
128.4, 128.2, 126.3, 126.1, 40.5-39.5 (m), 29.9-29.4 (m). HR-MS (ESI) m/z:
Calculated for C1sH11DsCIO*[M + H]*: 248.0916. Found: 248.0919.

o D

Ph
Ph
D D

1,3,3-triphenylpropan-1-one-2,2,3-ds (48): white solid (55.5 mg, 96% yield);
EtOAC/PE = 1/20, v/v. m.p. 92.9-93.8 °C. 'H NMR (400 MHz, CDCls) & (ppm) 7.86
(d, J = 7.6 Hz, 2H), 7.44-7.41 (m, 1H), 7.34-7.30 (m, 2H), 7.22-7.18 (m, 8H),
7.12-7.09 (m, 2H), 4.81-4.80 (m, 0.11H, 89%D), 3.67-3.63 (m, 0.30H, 85%D). 13C
NMR (125 MHz, CDCl3) 6 (ppm) 198.2, 144.3, 137.2, 133.2, 128.8, 128.7, 128.2,
128.0, 126.6, 46.1-45.5 (m), 44.8-43.7 (m). HR-MS (ESI) m/z: Calculated for
C21H16D30[M + H]": 290.1619. Found: 290.1610.

D,C
D D
Ph
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4-([1,1'-biphenyl]-4-yl)butan-2-one-1,1,1,3,3,4-ds (49): white solid (12.9 mg, 28%
yield); EtOAC/PE = 1/10, v/v. m.p. 63.5-64.7 °C.'H NMR (400 MHz, CDCls) & (ppm)
7.57-7.55 (m, 2H), 7.50 (d, J = 8.0 Hz, 2H), 7.43-7.39 (m, 2H), 7.34-7.30 (m, 1H),
7.24 (d, J = 8.0 Hz, 2H), 2.93-2.90 (m, 1.01H, 99%D), 2.78-2.74 (m, 0.33H, 84%D),
2.14-2.10 (m, 0.67H, 78%D). 3C NMR (125 MHz, CDCls) & (ppm) 208.1, 141.0,
140.1, 139.2, 128.8, 128.7, 127.3, 127.1, 127.0, 44.8-44.2 (m), 29.9-29.5 (m),
29.3-28.8 (m). HR-MS (ESI) m/z: Calculated for C1sH11.DsO[M + H]*: 231.1651.
Found: 231.1659.

0/
D;C. D

[o]

methyl 3-(4-(acetyl-ds)phenyl)propanoate-2,3-d> (50): yellow liquid (30.0 mg, 71%
yield) ; EtOAc/PE = 1/10, v/v.'H NMR (400 MHz, CDCls) & (ppm) 7.88 (d, J = 8.0
Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H), 3.66 (s, 3H), 3.01-2.97 (m, 1.05H, 95%D),
2.65-2.62 (m, 1.14H, 86%D), 2.57-2.53 (m, 0.63H, 79%D). *C NMR (125 MHz,
CDCl3) & (ppm) 197.7, 172.8, 146.1, 135.5, 128.6, 128.5, 51.6, 35.0-24.5 (m),
30.8-30.2 (m), 26.1-25.6 (m). HR-MS (ESI) m/z: Calculated for C12H10DsOs[M +
H]*: 212.1330. Found: 212.1337.

CO,CH;
HN” :

Ph D
CO,CH;

methyl 4-((2-methoxy-2-oxo-1-phenylethyl-1-d)amino)benzoate (51): white solid
(54.0 mg, 90% vyield); EtOAC/PE = 1/8, v/v. m.p. 150.3-151.6 °C. 'H NMR (500 MHz,
DMSO-ds) & (ppm) 7.75-7.73 (m, 2H), 7.54 (d, J = 7.5 Hz, 2H), 7.41-7.38 (m, 2H),
7.34-7.31 (m, 1H), 7.24 (s, 1H), 6.79 (d, J = 7.5 Hz, 2H), 5.41 (d, J = 8.0 Hz, 0.11H,
89%D), 3.74 (s, 3H), 3.66 (s, 3H).*C NMR (125 MHz, DMSO-ds) & (ppm) 172.1,
166.8, 151.6, 137.6, 131.3, 129.2, 128.7, 128.1, 117.8, 112.6, 59.7-59.2 (m), 52.8,
51.7. HR-MS (ESI) m/z: Calculated for C17H17DNO4'[M + H]": 301.1293. Found:
301.1299.

OCH,
HN” :

Ph D
CO,CHy

methyl 2-((4-methoxyphenyl)amino)-2-phenylacetate-d (52): white solid (40.8 mg,
75% vyield); EtOAC/PE = 1/10, v/v. m.p. 100.7-101.9 °C. 'H NMR (400 MHz,
DMSO-ds) & (ppm) 7.43 (d, J = 7.2 Hz, 2H), 7.27-7.24 (m, 2H), 7.21-7.19 (m, 1H),
6.59-6.57 (m, 4H), 5.09 (d, J = 8.4 Hz, 0.1H, 90%D), 5.85 (s, 1H), 3.51 (s, 6H). 3C
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NMR (125 MHz, DMSO-ds) 8 (ppm) 177.7, 156.7, 146.2, 143.2, 133.8, 133.2, 132.8,
119.7, 119.6, 65.8-65.3 (m), 60.4, 57.3. HR-MS (ESI) m/z: Calculated for
C16H17DNO3'[M + H]*: 273.1344. Found: 272.1340.

OCH;

HN i0

Ph D
Ph

N-(diphenylmethyl-d)-4-methoxybenzamide (53): white solid (26.1 mg, 41% yield);
EtOAC/PE = 1/5, v/iv. m.p. 191.7-192.8 °C. 'H NMR (400 MHz, DMSO-ds) & (ppm)
8.12 (s, 1H), 6.96 (d, J = 8.8 Hz, 2H), 6.39-6.33 (m, 8H), 6.27-6.24 (m, 2H), 6.01 (d,
J = 8.8 Hz, 2H), 5.44 (d, J = 8.4 Hz, 0.09H, 91%D), 2.81 (s, 3H). *C NMR (125
MHz, DMSO-de) & (ppm) 165.9, 162.2, 142.9, 130.0, 128.8, 128.1, 127.4, 127.0,
113.9, 56.7-56.3 (m), 55.8. HR-MS (ESI) m/z: Calculated for C2:H1sDNO2*[M + H]™:
319.1551. Found: 319.1558.

Z‘\ S
HN o]

Ph D
Ph

N-(diphenylmethyl-d)thiophene-2-carboxamide (54): white solid (42.9 mg, 73%
yield); EtOAC/PE = 1/10, v/v. m.p. 176.4-177.7 °C. *H NMR (500 MHz, DMSO-ds) &
(ppm) 9.17 (s, 1H), 7.93-7.92 (m, 1H), 7.60-7.59 (m, 1H), 7.25-7.19 (m, 8H),
7.13-7.10 (m, 2H), 7.01-7.00 (m, 1H), 6.31-6.28 (m, 0.12H, 88%D). 3C NMR (125
MHz, DMSO-ds) 6 (ppm) 161.2, 1425, 140.2, 131.6, 129.2, 128.9, 128.4, 128.2,
127.6, 56.8-56.3 (m). HR-MS (ESI) m/z: Calculated for Ci1sHisDNOS*[M + H]':
295.1010. Found: 295.1016.

o) scy

3-(cyclohexylthio)-1,3-diphenylpropan-1-one (56): colorless oil (59.0 mg, 91%
yield ; EtOAC/PE = 1/10, v/v. *H NMR (400 MHz, CDClIs) & (ppm) 7.91-7.89 (m, 2H),
7.51-7.47 (m, 3H), 7.41-7.37 (m, 2H), 7.32-7.29 (m, 2H), 7.22-7.18 (m, 1H), 4.71 (t, J
= 6.8 Hz, 1H), 3.53 (d, J = 6.8 Hz, 2H), 2.52-2.45 (m, 1H), 2.06-2.02 (m, 1H),
1.77-1.74 (m, 2H), 1.66-1.63 (m, 1H), 1.55-1.52 (m, 1H), 1.43-1.34 (m, 1H),
1.33-1.25 (m, 1H), 1.24-1.12 (m, 3H).3C NMR (125 MHz, CDCl3) & (ppm) 196.9,
143.1, 137.0, 133.2, 128.6, 128.5, 128.1, 127.8, 127.1, 46.0, 43.2, 43.0, 33.7, 33.3,
25.9. HR-MS (ESI) m/z: Calculated for C2:H2s0S*[M + H]™: 325.1621. Found:
325.1622.
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9 Copies of NMR Spectra of all Substrates
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Substrate (S3)
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9. Copies of NMR Spectra of all Products
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Product (3)
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Product (5)
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Product (6)
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