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1. General remarks

'H, BC and ""F NMR spectra were recorded at 400 MHz, 100 MHz and 376 MHz, respectively.
HRMS spectra were recorded by EI, ESI, FI method. Infrared spectra were recorded on a Perkin-
Elmer PE-983 spectrometer with absorption in cm™!. Mass spectra were recorded by EI, ESI, and
HRMS was measured on an Agilent Technologies 6224 TOF LC/MS instrument and a Waters
Micromass GCT Permier. Melting points were determined on a digital melting point apparatus and
temperatures were uncorrected. The employed solvents were dried up by standard methods when
necessary. Commercially obtained reagents were used without further purification. All reactions
were monitored by TLC plate analysis with silica gel coated plates (Huanghai GF254). Flash
column chromatography was performed by using 300-400 mesh silica gel eluting with ethyl acetate

and petroleum ether at increased pressure.
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Reaction setup

Figure S1. 8 W LEDs strip and reaction setup

As depicted in the picture, reactions were carried out in oven-dried sealed tubes. The reaction

temperature was maintained at room temperature by a water bath and a fan.
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2. General procedures for the synthesis of substrates 1

Synthesis of substrates 1a-1ac

CHO _ NaOH@ON) X N
—R2 R1—} ‘ 1Rr2
MeOH rt, 25 h > —

S3

Me3SOI (1.1 equw
NaH (1.2 equiv)
DMSO, 0 °C-rt

A sodium hydroxide solution (3.0 N, 2.0 equiv) was added to a solution of S1 (1.0 equiv) in MeOH

(20 mL per gram) at room temperature. Then acetophenone S2 (1.1 equiv) was added to the reaction
mixture. After stirring at room temperature for 25 h, the resulting mixture was concentrated to yield
the residue. The residue was dissolved in ethyl acetate and washed with brine, dried over anhydrous
Na,SO,4.After evaporation of the solvents, the residue was further purified by a flash column
chromatography on silica gel (petroleum ether: ethyl acetate : dichloromethane = 25 : 1 : 1) to
afford S3 as a yellow solid in 40 — 65% yields.

S5 were synthesized according to the previous literature.l'l To a two-necked round flask, sodium
hydride (1.2 equiv) was added in dry DMSO, trimethylsulfoxonium iodide (1.1 equiv) was added to
the flask under argon atmosphere. The flask was immersed in an ice bath and a solution of S4 (5
mmol, 1.0 equiv) in dry DMSO was added to the reaction mixture. After that, the reaction was
quenched with addition of water and the aqueous layer was extracted with ethyl acetate. The crude
product was purified by a column chromatography with eluent (petroleum ether : ethyl acetate = 20 :

1) to afford products S5 (1a-1ac) in 80 — 90% yields.
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Synthesis of substrates 1ad and 1ae.[*]

H o DCC (1.2 eq)
_DMAP (0.1 eq)_
OH * HO " DCM, i, 12h )ﬁ
Hse CH
H
A o s
o , PhaPx, DCM, rt ‘
. "
CHO H =
s7 s8
o)
H
Me3SOl (1.5 eq) 0
NaH (1.5 eq)
DMSO, 0 °C-rt Y
H >
1ad
o)

Dicyclohexylcarbodiimide (1.2 equiv) and 4-dimethylaminopyridine (0.1 equiv) were added to a

solution of 4-formylbenzoic acid (1.0 equiv) in dichloromethane (DCM) (0.3 M).
Dimethylbicyclohepteneethanol (S6) (1.0 equiv) was added after stirring for five minutes. After the
reaction mixture was stirred for 12 h, petroleum ether was added and the resulting mixture was
filtered through a thin pad of silica gel. The solvent was removed in vacuo and the residue was
purified by a flash column chromatography on silica gel to afford S7.

To a suspension of aldehyde S7 (1.0 equiv) in DCM (0.3 M) was added the
triphenylphosphoranylidene (2.2 equiv), and the reaction mixture was stirred at room temperature
for 24 h. Then, the mixture was concentrated directly in vacuum and the residue was purified by a
silica gel chromatography with petroleum ether : EtOAc (10 : 1) to give S8.

To a two-necked round flask, sodium hydride (1.2 equiv) was added in dry DMSO,
trimethylsulfoxonium iodide (1.1 equiv) was added to the flask under argon atmosphere. The flask
was immersed in an ice bath and a solution of S8 (5.0 mmol, 1.0 equiv) in dry DMSO was added to
the reaction mixture. After that, the reaction was quenched with water and the aqueous layer was
extracted with ethyl acetate. The crude product was purified by a column chromatography with
eluent (petroleum ether : ethyl acetate = 20 : 1) to afford product 1ad in 75% yields.

The experimental procedure for the synthesis of 1ae is the same as that of 1ad.
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3. Optimization of reaction conditions

t-Bu

fac-Ir(ppy)s [Ir(dFppy)2(dtbbpy)]PFg

Ru(bpy)sCl, Ru(bpz)s(PFs)2

Figure S2. Structure of photocatalysts
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Table S1. Optimization of the reaction conditions using 1c as a template substrate (photocatalyst

and Lewis or Brensted acid).

Q Photocatalyst ~ Cl 0
< additive O
CHLCN
cl 8 W BLue LEDs, rt, 15 h
1c 2c
entry photocatalyst additive yield (%)°
18 Ir(ppy),(dtbbpy)PFg (3 mol%) Pr,NEt (1.5 eq) 75
2 Ir(ppy)3 (3 Mol%) Pr,NEt (1.5 eq) 32
3 Ir(dF-CF3-ppy)o(dtbpy)PFg (3 mol%) iPerEt (1.5eq) 18
4 Ir(dF-ppy)sPFs (3 mol%) Pr,NEt (1.5 eq) trace
3 Ru(bpy)3(PFg)2 (3 mol%) Pr,NEt (1.5 eq) trace
6 Ru(bpz)3(PFs); (3 mol%) Pr,NEt (1.5 eq) trace
'Pr,NEt (1.5 eq)
7 | dtbbpy)PFg (3 mol% 2
r(ppy)2(dtbbpy)PFg (3 mol%) Sc(OTf)s (20 mol%) 50
Pr,NEt (1.5 eq)
8 | dtbbpy)PF¢ (3 mol% 2
r(ppy)2(dtbbpy)PFg (3 mol%) Gd(OTH); (20 mol%) 65
i
8 Ir(ppy),(dtbbpy)PF¢ (3 mol%) PraNEL (1.5 eq)

PhCOOH (1.0 eq) 63

8 Reaction condition: 0.2 mmol of substrate 1¢, 2 mL of CH3CN, Ar, 8 W Blue LEDs,
15 h. P Yields were determined by "H NMR analysis of the crude mixture using CH,Br,
as an internal standard.
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Table S2. Optimization of the reaction conditions using 1c as a template substrate (additive and

solvent).

0 Cl
<] Ir(ppy)2(dtbbpy)PFg (3 mol%) 0o
O O additive -
Cl

Solvent O

1c 8 W BLue LEDs, rt, 15 h 2c
entry additive solvent yield (%)°

1 TEA (1.5 eq) CH5CN 55

2 TMEDA (1.5 eq) CH5CN 21

3 TEEDA (1.5 eq) CH3CN 70

4 HE (1.5 eq) CH5CN N.R

5 'Pr,NEt (1.0 eq) CH5CN 81

6 'ProNEt (2.0 eq) CH,CN 59

7 'Pr,NEt (1.0 eq) DCM trace

8 'Pr,NEt (1.0 eq) Toluene 65

9 'ProNEt (1.0 eq) THF 41

@Reaction condition: 0.2 mmol of substrate 1c, 2 mL of
CH3CN, Ar, 8 W Blue LEDs, 15 h. bYields were determined
by "H NMR analysis of the crude mixture using CH,Br, as an
internal standard.
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Table S3. Optimization of the reaction conditions using 1¢ as a template substrate (equivalent of

photocatalyst, equivalent of H,O and control experiments).

(0]
< Ir(ppy).(dtbbpy)PFg  Cl o
additive O
CH4CN
cl 1e 8 W BLue LEDs, rt, 15 h 2c

entry photocatalyst additive yield (%)

1 Ir(ppy)2(dtbbpy)PFg (3 mol%) Pro,NEt (1.0 eq) 60
4 A molecular sieves

iPr,NEt (1.0 eq)

| dtbbpy)PFg (3 mol%
2 r(ppy)2(dtbbpy)PFg (3 mol%) H,0 (1.2 eq) 90
Pr,NEt (1.0 eq)
b | dtbbpy)PF¢ (2 mol% 2
3 r(ppy)2(dtbbpy)PFg (2 mol%) H,0 (1.2 eq) 92
Pro,NEt (1.5 eq)
b | dtbbpy)PFg (2 mol% 2
4 r(ppy)2(dtbbpy)PFg (2 mol%) H,0 (3.0 eq) 99
b | dtbbpy)PFg (1 mol%)  'Pr2NEt (1.5 eq)

5 r(ppy)2( PYy)PFg (1 mol%) H.O (3.0 eq) 99 (97)
6 Ir(ppy)2(dtbbpy)PFg (2 mol%) —_— N.R
_ 'ProNEt (1.5 eq)

7 H>0 (3.0 eq) N.R
8¢ Ir(ppy)(dtbbpy)PFg (1 mol%) 'PrNEt (1.5 eq) N.R

H,0 (3.0 eq)

@ Reaction condition: 0.2 mmol of substrate 1c, 2 mL of CH3CN, Ar, 8 W Blue LEDs, 15
h. ® Reaction time: 24 h. ¢ No light. 9 Yields were determined by '"H NMR analysis of the
crude mixture using CH,Br, as an internal standard.
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4. General procedure for the synthesis of 2

Ir(ppy)2(dtbbpy)PFg (1 mol%) 0
i
R1Aj(R2 Pr,NEt (1.5 eq) . RMRZ
o H,0 (3.0 eq)
1 8 W Blue LEDs, CH3CN, rt, 24-36 h 2

To a 10.0 mL oven-dried tube were added substrate 1 (0.20 mmol, 1.0 equiv), Ir(ppy); (0.002 mmol,
0.01 equiv), and the flask was equipped with Argon for three times. Then the anhydrous degassed
CH;CN (4.0 mL), N,N-diisopropylethylamine (0.3 mmol, 1.5 equiv) and H,O (0.6 mmol, 3.0 equiv)
were added to this flask via a syringe. The resulting mixture was stirred upon irradiation of 8 W
blue LEDs at room temperature for 24-36 hours. Then, the solvent was removed under vacuum and
the residue was purified by a silica gel column chromatography (petroleum ether: ethyl acetate = 30 :

1) to give the desired products 2 in 38 - 99% yields.
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5. Deuterium labeling experiment

98% 98%

A O Ir(ppy)(dtbbpy)PF (3 mol%) D D ‘
iPr,NEt (1.0 eq)
a
) O o) D20 (5 eq) O 0
Cl CH5CN Cl
1c 8 W Blue LEDs, rt, 24 h [D]-2c, 81% yield

/\ ‘ Ir(ppy)o(dtbbpy)PFg (3 mol%) ‘
ProNEt (1.0 eq) - O
b) O 0 CD;CN g 0

8 W Blue LEDs, rt, 24 h
1c 2c, 75% yield

54% 36%

A O Ir(ppy)(dtbbpy)PFe (3 mol%) D D

'Pr,NEt (1.0 eq)
c) O o D,0 (1.2 eq) O o)
Cl 8 W Blue LEDs, CH3CN, rt, 24 h CI
freshly distilled 'Pr,NEt [D]-2¢, 76% yield

Experimental procedure:

a) To a 10.0 mL oven-dried tube were added substrate 1¢ (0.20 mmol, 1.0 equiv), Ir(ppy); (0.002
mmol, 0.01 equiv), and the flask was equipped with Argon for three times. Then the anhydrous
degassed CH;CN (4.0 mL), N,N-diisopropylethylamine (0.2 mmol, 1.0 equiv) and D,O (1.0 mmol,
5.0 equiv) were added to this flask via a syringe. The resulting mixture was stirred upon irradiation
of 8 W blue LEDs at room temperature for 24 hours. Then, the solvent was removed under vacuum
and the residue was dissolved in CDCl; to afford the crude '"H NMR spectrum using CH,Br; as the

internal standard.

b) To a 10.0 mL oven-dried tube were added substrate 1¢ (0.20 mmol, 1.0 equiv), Ir(ppy); (0.002
mmol, 0.01 equiv), and the flask was equipped with Argon for three times. Then the anhydrous
degassed CD;CN (4.0 mL) and N,N-diisopropylethylamine (0.2 mmol, 1.0 equiv) were added to
this flask via a syringe. The resulting mixture was stirred upon irradiation of 8 W blue LEDs at
room temperature for 24 hours. Then, the solvent was removed under vacuum and the residue was

dissolved in CDCl; to afford the crude 'H NMR spectrum using CH,Br; as the internal standard.
c¢) To a 10.0 mL oven-dried tube were added substrate 1¢ (0.20 mmol, 1.0 equiv), Ir(ppy); (0.002

mmol, 0.01 equiv), and the flask was equipped with Argon for three times. Then the anhydrous

degassed CH;CN (4.0 mL), N,N-diisopropylethylamine (newly distilled) (0.2 mmol, 1.0 equiv) and
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D,0 (0.24 mmol, 1.2 equiv) were added to this flask via a syringe. The resulting mixture was stirred
upon irradiation of 8 W blue LEDs at room temperature for 24 hours. Then, the solvent was
removed under vacuum and the residue was dissolved in CDCl; to afford the crude 'H NMR

spectrum using CH,Br; as the internal standard.

=)
S
<
]
(
[
.
|
|
99% 99%
D D O
O (@)
(@]
h }\ * }l ‘
|
i
$d 2
o S
< o o
T T T T T T T T T T T T T T T T T T T T T T T T T T
12.0 11.5 11.0 10. 5 10.0 9.5 9.0 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 -0.5 -1.0
£1 (ppm)

0.000

1 (ppm)

512



c)

000°0-—

54% 36%
D D

Cl

—— =opL
] .
——— Tp9'} |-

£1 (ppm)

S13



6. The monitoring of "TH NMR spectra of the reaction residues.
Experimental procedure:

To a 10.0 mL oven-dried tube were added substrate 1¢ (0.20 mmol, 1.0 equiv), Ir(ppy); (0.006mmol,
0.03 equiv), and the flask was equipped with Argon for three times. Then the anhydrous degassed
CD;CN (4.0 mL), N,N-diisopropylethylamine (0.2 mmol, 1.0 equiv) and H,O (1.0 mmol, 5.0 equiv)
were added to this flask via a syringe. The resulting mixture was stirred upon irradiation of 8 W
blue LEDs at room temperature for 24 hours. Then, the mixture was monitored by "H NMR spectra.
By comparing the spectroscopic data with those in the previous reference,’] we successfully

detected the presence of acetaldehyde.

a) Reference (2019, Doyle)

o BUOO  Cl
RS )\ J\ cul (1 mol %) /]\@ J\ o
Me + 'L TBHP in decane (1.0 eq.) N +
. cDCl, (§ Me
10 | 1 3a
H0
o)

b)
A\ O Ir(ppy);(dtbbpy)PFe (3 mol%) O
'ProNEt (1.5 eq)
o H,0 (5 eq) O 5

Cl 8 W Blue LED, CD5CN, rt, 15 h Cl 90% yield

hydrolysis

U o M |L‘ ‘ |

55 50 45 40 35 %0 25 0 L5 L0 05 0.0
£1 (ppm)

A e 2, AN

Figure S3. 'H NMR spectra of the reaction residues.
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7. Spectroscopic data of substrates 1

0]

<
J 7T

Phenyl(2-phenylcyclopropyl)methanone (1a)

This is a known compound and its spectroscopic data are consistent with those in the previous

literature.[*) A colorless oil. 'TH NMR (CDCl;, TMS, 400 MHz) 6 1.52-1.57 (m, 1H), 1.90-1.94 (m,

1H), 2.67-2.72 (m, 1H), 2.87-2.92 (m, 1H), 7.17 (d, J= 7.2 Hz, 2H), 7.22 (t, J = 7.2 Hz, 1H), 7.30 (t

3

J = 7.4 Hz, 2H), 7.44 (t, J = 7.6 Hz, 2H), 7.54 (t, J = 7.2 Hz, 1H), 7.98 (d, J = 7.6 Hz, 2H). 13C

NMR (CDCl;, TMS, 100 MHz) § 21.0, 31.0, 31.8, 127.9, 128.3, 129.8, 130.3, 134.6, 139.4, 142.2,

200.3.

O

O

THNMR (CDCl5, 400 MHz, TMS)

—
—=

41027 e
- 11.057 f—ar
L

) A
T
925569 39
O+~ - - g
—————— 77— 77— 77— —————
2.0 11.5 11.0 10.5 10. 0 9.5 9.0 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 1.0 0.5 0.0 0.5 -—1.1

5.5
£1 (ppm)

S15



/ 139.412
B
130.292
8-330
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13C NMR (CDCla, 100 MHz, TMS)
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240 230 | 220 |21 200 | 19 18 170 | 60 19 140 1*0 120 || 1}0 | 100 90 80 0 60 50 4o $0 20 10 0 10

(2-(4-fluorophenyl)cyclopropyl)(phenyl)methanone (1b)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.l] A white solid. '"H NMR (CDCl;, TMS, 400 MHz) & 1.48-1.53 (m, 1H), 1.88-1.93 (m,
1H), 2.66-2.71 (m, 1H), 2.83-2.87 (m, 1H), 6.49 (t, J= 8.2 Hz, 2H), 7.14 (t,J = 6.8 Hz, 2H), 7.47 (t,
J =7.2 Hz, 2H), 7.56 (t, J = 7.2 Hz, 1H), 7.99 (d, J = 7.8 Hz, 2H). 3C NMR (CDCl;, TMS, 100
MHz) & 20.9, 30.8, 30.9, 117.1 (d, J=21.5 Hz), 129.5 (d, /= 8.0 Hz), 129.8, 130.3, 134.7, 137.8 (d,
J=3.0 Hz), 139.3, 163.4 (d, J = 244.7 Hz), 200.1. '’F NMR (CDCl;, CFCl;, 376 MHz) 3 -116.1.

Si6



000°0-1 |7
281 0 =
6611 | [7
€051 1 o Lo
AR — rs
L1671 o
LESL o [~
8.8°L °
088'L S 598°0Z — - B
168°L B -
106" _ i 828°0€ L2
206°1 F00°L [~ 5.8°0€
€161 I -
€261 M T8O
126°L
¥99°¢C H 2
6297~ —=—] 660
o69C —= P00t |° F3
£69'2 il
00,2 R s
VL J Lo . =
ergv] L2veLy
oy o
628°C | s mﬁ.wh\ Ls
ewr £90'62
nwn.uu [ o 2
8582 -
898°C >
H B
= 8691t — ot
| o 6L 2117 ls
Em.j © 0SEBZT
7669 - 0€5°6Z1 \ [EE— L3
v1L0°L s 98/°62Z| \‘w -
2t [ ~ 6620l —_— =
T R —— FS 0697EL [~
FGL L= LLLLEL o
Ivv I~ 2 Tog7er =
S9v'L Lzeeel
-1} L2
L /R — Fo YEL 2O~ o —
sl & — Z95%91 =
2852 Fa = =
0862 ] W N °
0008 N o T L&
N Fal s
I
= - s
8 - 2
2 - =)
a¥ LS sor00z— = — rs
—a] - Q
o [m]
Q LS
a E o N
@\ s o L
s - = _
- Lz
L = b O =
e g
— o 2
Lo ra

S17



—-116.140

T
'9F NMR (376 MHz, CDCl, CFCl,)

(2-(4-chlorophenyl)cyclopropyl)(phenyl)methanone (1¢)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[*] A white solid. 'H NMR (CDCl;, TMS, 400 MHz) 8 1.49-1.54 (m, 1H), 1.89-1.94 (m,
1H), 2.64-2.69 (m, 1H), 2.84-2.88 (m, 1H), 7.10 (d, J = 8.4 Hz, 2H), 7.27 (d, J = 8.4 Hz, 2H), 7.46
(t, J=17.6 Hz, 2H), 7.57 (t, J = 7.4 Hz, 1H), 7.97-8.00 (m, 2H). 3C NMR (CDCl;, TMS, 100 MHz)
020.9,30.9,31.0, 129.3, 129.8, 130.3, 130.4, 134.0, 134.7, 139.2, 140.7, 199.9.
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(0]
¢
Br

(2-(4-bromophenyl)cyclopropyl)(phenyl)methanone (1d)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.l”l A white solid. '"H NMR (CDCl;, TMS, 400 MHz) & 1.48-1.53 (m, 1H), 1.88-1.93 (m,
1H), 2.62-2.67 (m, 1H), 2.83-2.88 (m, 1H), 7.03 (dt, J, = 8.4 Hz, J, = 2.4 Hz, 2H), 7.39-7.47 (m,
4H), 7.55 (tt, J; = 7.2 Hz, J, = 1.2 Hz, 1H), 7.96-7.99 (m, 2H). 13C NMR (CDCl;, TMS, 100 MHz)

T T T T T T T T
12.0 11.5 11.0 10.5 10.0 9.5 9.0 8.5
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it (ppm)]

(0]
O
Me

Phenyl(2-(p-tolyl)cyclopropyl)methanone (1e)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[’] A white solid. '"H NMR (CDCl;, TMS, 400 MHz) 8 1.49-1.54 (m, 1H), 1.88-1.93 (m,
1H), 2.32 (s, 3H), 2.64-2.68 (m, 1H), 2.83-2.87 (m, 1H), 7.05-7.12 (m, 4H), 7.43 (t, /= 7.6 Hz, 2H),
7.53 (tt, J, = 6.8 Hz, J, = 1.2Hz, 1H), 7.96-7.99 (m, 2H). 3*C NMR (CDCl;, TMS, 100 MHz) & 20.8,
22.8,31.1,31.7,127.9, 129.8, 130.3, 131.0, 134.6, 138.0, 139.1, 139.5, 200.3.
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O

¢
MeO

(2-(4-methoxyphenyl)cyclopropyl)(phenyl)methanone (1f)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[’] A white solid. '"H NMR (CDCl;, TMS, 400 MHz) & 1.48-1.52 (m, 1H), 1.87-1.91 (m,
1H), 2.63-2.68 (m, 1H), 2.80-2.84 (m, 1H), 3.77 (s, 3H), 6.84 (dt, J, = 8.8 Hz, J, = 3.2 Hz, 2H),
7.10 (dt, J; = 8.4 Hz, J, = 3.2 Hz, 2H), 7.44 (t, J = 7.6Hz, 2H), 7.53 (t, J = 7.4Hz, 1H), 7.97-8.00 (m,
2H). BC NMR (CDCl;, TMS, 100 MHz) 6 20.7, 31.0, 31.4, 57.0, 115.7, 129.1, 129.8, 130.3, 134.1,
134.6, 139.5, 160.1, 200.3.
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"H NMR (CDCla, 400 MHz, TMS)
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(2-(4-(tert-butyl)phenyl)cyclopropyl)(phenyl)methanone (1g)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[] A white solid. '"H NMR (CDCl;, TMS, 400 MHz) & 1.30 (s, 9H), 1.50-1.55 (m, 1H),
1.88-1.93 (m, 1H), 2.65-2.70 (m, 1H), 2.86-2.90 (m, 1H), 7.11 (d, J = 8.4 Hz, 2H), 7.32 (d, /= 8.2
Hz, 2H), 7.41 (t, J = 7.6 Hz, 2H), 7.51 (tt, J; = 7.2 Hz, J, = 2.0 Hz, 1H), 7.97-7.99 (m, 2H). '3C
NMR (CDCl;, TMS, 100 MHz) & 21.0, 31.0, 31.6, 33.1, 36.2, 127.2, 127.7, 129.9, 130.3, 134.6,
139.2, 139.5, 151.3, 200.4.
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(2-(3-fluorophenyl)cyclopropyl)(phenyl)methanone (1h)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[’l A white solid. '"H NMR (CDCl;, TMS, 400 MHz) 8 1.50-1.55 (m, 1H), 1.90-1.94 (m,
1H), 2.67-2.71 (m, 1H), 2.88-2.92 (m, 1H), 6.85 (d, J=10.0 Hz, 1H), 6.91 (t, J = 8.2 Hz, 1H), 6.97
(d,J=7.6 Hz, 1H), 7.26 (q, J = 7.8 Hz, 1H), 7.46 (t, J = 7.6 Hz, 2H), 7.56 (t,J = 7.2 Hz, 1H), 7.99
(d, J=17.6 Hz, 2H). 3C NMR (CDCl;, TMS, 100 MHz) 5 21.1, 30.97, 31.0, 114.6 (d, /= 21.9 Hz),
1152 (d, J = 21.1 Hz), 123.8 (d, J = 2.6 Hz), 129.8, 130.3, 131.7 (d, J = 8.5 Hz), 134.8, 139.2,
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(2-(3-chlorophenyl)cyclopropyl)(phenyl)methanone (1i)

This is a known compound and its spectroscopic data are consistent with those in the previous

literature.[”) A white solid. '"H NMR (CDCls, TMS, 400 MHz) § 1.50-1.54 (m, 1H), 1.88-1.93 (m,

1H), 2.64-2.69 (m, 1H), 2.87-2.91 (m, 1H), 7.06 (dt, J; = 7.2 Hz, J, = 1.8Hz, 1H), 7.13 (s, 1H),

7.17-7.24 (m, 2H), 7.46 (t, J = 7.6 Hz, 2H), 7.56 (t, J = 7.2 Hz, 1H), 7.98 (d, J = 7.4 Hz, 2H). 13C

NMR (CDCl;, TMS, 100 MHz) 6 19.3, 29.18, 29.2, 124.7, 126.2, 126.8, 128.2, 128.6, 129.8, 13.1,

134.5, 137.5, 142.7, 198.1.
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O
Br O 4 O
(2-(3-bromophenyl)cyclopropyl)(phenyl)methanone (1))
This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[8] A white solid. '"H NMR (CDCl;, TMS, 400 MHz) 8 1.49-1.54 (m, 1H), 1.88-1.92 (m,
1H), 2.63-2.68 (m, 1H), 2.86-2.91 (m, 1H), 7.10 (d, /= 7.8Hz, 1H), 7.16 (t,J = 7.8 Hz, 1H), 7.29 (t,
J=1.8 Hz, 1H), 7.34 (dt, J; = 7.8 Hz, J, = 1.6Hz, 1H), 7.46 (t,J= 7.6 Hz, 2H), 7.55 (tt, J, = 7.2 Hz,
J,=1.6 Hz, 1H), 7.98 (dt, J; = 7.2 Hz, J, = 1.6 Hz, 2H). 3C NMR (CDCl3, TMS, 100 MHz) 6 19.3,
29.1,29.2,122.7,125.2, 128.2, 128.6, 129.1, 129.7, 130.1, 133.1, 137.5, 143.0, 198.1.
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Me O 4 O

phenyl(2-(m-tolyl)cyclopropyl)methanone (1k)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.l¥) A white solid. '"H NMR (CDCl;, TMS, 400 MHz) 6 1.51-1.56 (m, 1H), 1.88-1.93 (m,
1H), 2.33 (s, 3H), 2.64-2.68 (m, 1H), 2.86-2.90 (m, 1H), 6.96 (d, J = 10.4 Hz, 2H), 7.03 (d, /= 7.6
Hz, 1H), 7.18 (t, J = 7.8 Hz, 1H), 7.43 (t, J = 7.6 Hz, 2H), 7.53 (tt, J;, = 7.4 Hz, J, = 1.2 Hz, 1H),
7.97-7.99 (m, 2H). 13C NMR (CDCl;, TMS, 100 MHz) 6 19.3, 21.5, 29.4, 30.1, 123.3, 127.1, 127.4,

128.2, 128.5, 128.6, 132.9, 137.8, 138.2, 140.5, 198.6.
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TH NMR (CDCl3, 400 MHz, TMS)
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(2-(3-methoxyphenyl)cyclopropyl)(phenyl)methanone (11)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.l”l A white solid. '"H NMR (CDCl;, TMS, 400 MHz) & 1.52-1.56 (m, 1H), 1.89-1.93 (m,
1H), 2.65-2.70 (m, 1H), 2.88-2.92 (m, 1H), 3.80 (s, 3H), 6.72 (t, J = 2.0 Hz, 1H), 6.76-6.78 (m, 2H),
7.22 (t,J= 8.4 Hz, 1H), 7.45 (t, J= 8.0 Hz, 2H), 7.55 (tt, J; = 7.2 Hz, J, = 1.2 Hz, 1H), 7.98-8.00
(m, 2H). *C NMR (CDCl;, TMS, 100 MHz) 6 19.3, 29.3, 30.0, 55.2, 111.8, 112.3, 118.5, 128.1,
128.6, 129.6, 132.9, 137.7, 142.2, 159.8, 198.5.
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(2-(2-fluorophenyl)cyclopropyl)(phenyl)methanone (1m)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[*] A white solid. '"H NMR (CDCl;, TMS, 400 MHz) 8 1.55-1.60 (m, 1H), 1.87-1.92 (m,
1H), 2.80-2.85 (m, 1H), 2.92-2.96 (m, 1H), 6.99-7.04 (m, 1H), 7.06-7.12 (m, 2H), 7.17-7.22 (m,
1H), 7.45 (t, J = 8.0 Hz, 2H), 7.55 (tt, J; = 7.2 Hz, J, = 1.2 Hz, 1H), 7.99-8.01 (m, 2H). 3C NMR
(CDCl;, TMS, 100 MHz) 6 17.7, 23.7 (d, /= 4.4 Hz), 27.4, 115.5 (d, J=21.8 Hz), 124.1 (d, J=3.6
Hz), 127.3 (d, J=3.9 Hz), 127.5 (d, /= 14.0 Hz), 128.1 (d, /= 8.4 Hz), 128.14, 128.6, 133.0, 137.7,
161.8 (d, J=246.7 Hz), 198.6. '°F NMR (CDCl;, CFCl3, 376 MHz) 6 -118.3.
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(2-(2-chlorophenyl)cyclopropyl)(phenyl)methanone (1n)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.l’l A white solid. '"H NMR (CDCl;, TMS, 400 MHz) § 1.56-1.61 (m, 1H), 1.88-1.93 (m,
1H), 2.77-2.81 (m, 1H), 2.91-2.96 (m, 1H), 7.15 (td, J, = 6.0 Hz, J, = 2.4 Hz, 1H), 7.18-7.25 (m,
2H), 7.36 (dd, J, = 7.6 Hz, J, = 1.2 Hz, 1H), 7.46 (t,J = 7.6 Hz, 2H), 7.56 (t, J = 7.4 Hz, 1H), 8.03
(d, J = 7.8 Hz, 2H). 3C NMR (CDCl;, TMS, 100 MHz) 6 17.7, 27.5, 28.1, 126.8, 127.4, 128.0,
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(2-(2-bromophenyl)cyclopropyl)(phenyl)methanone (10)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.! A white solid. 'H NMR (CDCl;, TMS, 400 MHz) 8 1.57-1.62 (m, 1H), 1.87-1.92 (m,
1H), 2.75-2.79 (m, 1H), 2.87-2.92 (m, 1H), 7.09-7.15 (m, 2H), 7.26 (t, J = 7.8 Hz, 1H), 7.46 (t, J =
7.6 Hz, 2H), 7.53-7.57 (m, 2H), 8.03 (d, J = 7.6 Hz, 2H). 3C NMR (CDCl;, TMS, 100 MHz) 6 18.1,
27.6,30.8, 126.5, 127.4, 127.8, 128.2, 128.4, 128.6, 132.7, 132.9, 137.7, 139.5, 198.7.
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Phenyl(2-(o-tolyl)cyclopropyl)methanone (1p)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.®l A colorless oil. "H NMR (CDCl;, TMS, 400 MHz) § 1.57-1.62 (m, 1H), 1.84-1.88 (m,

1H), 2.31 (s, 3H), 2.73-2.81 (m, 2H), 7.08-7.11 (m, 1H), 7.16-7.18 (m, 3H), 7.46 (t, J = 7.6 Hz, 2H),
7.56 (t, J = 7.2 Hz, 1H), 8.02 (d, J = 7.6 Hz, 2H). 3C NMR (CDCl;, TMS, 100 MHz) & 18.2, 19.7,
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(2-(2-methoxyphenyl)cyclopropyl)(phenyl)methanone (1q)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[*l A colorless oil. "TH NMR (CDCl;, TMS, 400 MHz) § 1.51-1.56 (m, 1H), 1.87-1.91 (m,
1H), 2.77-2.82 (m, 1H), 2.84-2.89 (m, 1H), 3.75 (s, 3H), 6.84 (d, J = 8.2 Hz, 1H), 6.91 (t, J= 7.6
Hz, 1H), 7.04 (d, /= 7.2 Hz, 1H), 7.21 (t, J= 7.6 Hz, 1H), 7.43 (t, J= 7.6 Hz, 2H), 7.53 (t,J=7.2
Hz, 1H), 8.00 (d, J = 7.8 Hz, 2H). 13C NMR (CDCl;, TMS, 100 MHz) & 17.4, 25.6, 27.9, 55.3,
110.4, 120.4, 126.3, 127.8, 128.2, 128.5, 128.8, 132.7, 138.1, 158.5, 199.4.
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(2-(naphthalen-1-yl)cyclopropyl)(phenyl)methanone (1r)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.l] A white solid. '"H NMR (CDCl;, TMS, 400 MHz) & 1.72-1.77 (m, 1H), 1.95-2.00 (m,
1H), 2.86-2.90 (m, 1H), 3.23-3.28 (m, 1H), 7.35 (d, /= 7.2 Hz, 1H), 7.40-7.50 (m, 5H), 7.56 (tt, J,
=74 Hz, J,=1.2 Hz, 1H), 7.77 (d, J= 8.2 Hz, 1H), 7.86 (d, J = 7.6 Hz, 1H), 8.04 (d, /= 7.2 Hz,
2H), 8.13 (d, J= 8.0 Hz, 1H). 3C NMR (CDCl;, TMS, 100 MHz) 4 19.6, 29.1, 29.3, 125.6, 125.7,
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4,129.9,130.27, 130.31, 134.70, 134.72, 135.3, 137.9, 139.4, 200.9.
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Phenyl(2-(thiophen-2-yl)cyclopropyl)methanone (1s)
This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[*l A white solid. '"H NMR (CDCl;, TMS, 400 MHz) & 1.52-1.57 (m, 1H), 1.92-1.97 (m,
1H), 2.85-2.90 (m, 1H), 2.91-2.96 (m, 1H), 6.89 (d, J = 3.6 Hz, 1H), 6.92-6.95 (m, 1H), 7.13 (dd, J,
=5.2 Hz, J, = 0.8 Hz, 1H), 7.47 (t, J = 7.6 Hz, 2H), 7.57 (t, J = 7.2 Hz, 1H), 8.01 (d, J = 7.4 Hz,
2H). BC NMR (CDCl;, TMS, 100 MHz) 6 21.8, 26.8, 31.7, 124.9, 125.7, 128.7, 129.8, 130.3, 134.7,
139.3, 146.4, 199.6.
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(2-cyclohexylcyclopropyl)(phenyl)methanone (1t)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[’l A colorless oil. "H NMR (CDCl;, TMS, 400 MHz) 6 0.81-0.89 (m, 1H), 0.91-0.99 (m,
1H), 1.06-1.26 (m, 5H), 1.42-1.50 (m, 2H), 1.63-1.80 (m, SH), 2.46-2.50 (m, 1H), 7.47 (t, J = 7.4
Hz, 2H), 7.55 (t, J = 7.2 Hz, 1H), 7.99-8.02 (m, 2H). 13C NMR (CDCl;, TMS, 100 MHz) 6 17.6,

24.0, 26.1, 26.1, 26.3, 32.5, 32.9, 34.0,42.2, 127.9, 128.4, 132.5, 138.1, 200.2.
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(4-fluorophenyl)(2-phenylcyclopropyl)methanone (1u)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[*] A white solid. '"H NMR (CDCl;, TMS, 400 MHz) 8 1.46-1.51 (m, 1H), 1.86-1.90 (m,
1H), 2.64-2.69 (m, 1H), 2.77-2.81 (m, 1H), 7.00 (t, /= 8.6 Hz, 2H), 7.11 (d, /= 7.2 Hz, 2H), 7.17 (t,
J=17.2Hz, 1H), 7.25 (t, J = 7.4 Hz, 2H), 7.92-7.96 (m, 2H). 3C NMR (CDCl;, TMS, 100 MHz) &

19.3,29.2,30.0, 115.7 (d, /= 21.8 Hz), 126.3, 126.8, 128.7, 130.8 (d, /= 9.3 Hz), 134.2 (d, /= 2.9
Hz), 140.5, 165.7 (d, J = 254.2 Hz), 196.6. °F NMR (CDCl;, CFCl;, 376 MHz) 4 -105.3.
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(4-chlorophenyl)(2-phenylcyclopropyl)methanone (1v)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[*] A white solid. '"H NMR (CDCl;, TMS, 400 MHz) 8 1.47-1.52 (m, 1H), 1.85-1.90 (m,
1H), 2.64-2.68 (m, 1H), 2.75-2.79 (m, 1H), 7.10 (d, J = 7.2 Hz, 2H), 7.16 (t, J = 7.2 Hz, 1H), 7.23-
7.30 (m, 4H), 7.83 (d, J = 8.6 Hz, 2H). *C NMR (CDCl;, TMS, 100 MHz) & 19.5, 29.3, 30.3, 126.3,
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(4-bromophenyl)(2-phenylcyclopropyl)methanone (1w)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.) A white solid. '"H NMR (CDCl;, TMS, 400 MHz) & 1.55-1.59 (m, 1H), 1.90-1.94 (m,
1H), 2.67-2.72 (m, 1H), 2.80-2.84 (m, 1H), 7.16 (d, J= 7.2 Hz, 2H), 7.23 (t,J = 7.2 Hz, 1H), 7.31 (t,
J =17.4 Hz, 2H), 7.58 (d, J = 8.4 Hz, 2H), 7.84 (d, J = 8.4 Hz, 2H). 3C NMR (CDCl;, TMS, 100
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(2-phenylcyclopropyl)(p-tolyl)methanone (1x)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[*l A colorless oil. "H NMR (CDCl;, TMS, 400 MHz) § 1.50-1.54 (m, 1H), 1.88-1.92 (m,
1H), 2.39 (s, 3H), 2.65-2.70 (m, 1H), 2.85-2.90 (m, 1H), 7.16-7.18 (m, 2H), 7.20-7.25 (m, 3H), 7.30
(t, J=7.4 Hz, 2H), 7.89 (d, J = 8.2 Hz, 2H). 3C NMR (CDCl;, TMS, 100 MHz) & 19.1, 21.7, 29.2,

29.8, 126.3, 126.6, 128.3, 128.6, 129.3, 135.2, 140.7, 143.7, 198.1.
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(3-bromophenyl)(2-phenylcyclopropyl)methanone (1y)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[*l A colorless oil. "H NMR (CDCl;, TMS, 400 MHz) § 1.57-1.62 (m, 1H), 1.90-1.94 (m,
1H), 2.70-2.75 (m, 1H), 2.80-2.85 (m, 1H), 7.16-7.18 (m, 2H), 7.21-7.25 (m, 1H), 7.30-7.34 (m,
3H), 7.65-7.68 (m, 1H), 7.90 (dt, J; = 8.0 Hz, J, = 1.2 Hz, 1H), 8.11 (t, J = 1.6 Hz, 1H). 3C NMR
(CDCl;, TMS, 100 MHz) 6 19.8, 29.4, 30.5, 123.0, 126.2, 126.7, 126.8, 128.7, 130.2, 131.1, 135.7,
139.4, 140.1, 197.1.
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(2-chlorophenyl)(2-phenylcyclopropyl)methanone (1z)
This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[%] A colorless oil. "H NMR (CDCl;, TMS, 400 MHz) § 1.56-1.60 (m, 1H), 1.93-1.98 (m,

1H), 2.71-2.80 (m, 2H), 7.14 (d, J = 7.6 Hz, 2H), 7.17-7.21 (m, 1H), 7.25-7.29 (m, 3H), 7.31-7.38
(m, 2H), 7.48-7.50 (m, 1H). *C NMR (CDCL;, TMS, 100 MHz) § 20.6, 31.5, 33.7, 126.2, 126.7,
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(2-phenylcyclopropyl)(thiophen-2-yl)methanone (1aa)
This is a known compound and its spectroscopic data are consistent with those in the previous
literature.’! A white solid. 'H NMR (CDCl;, TMS, 400 MHz) & 1.52-1.56 (m, 1H), 1.87-1.92 (m,
1H), 2.70-2.78 (m, 2H), 7.12 (t, J = 4.4 Hz, 1H), 7.17 (d, J = 7.2 Hz, 2H), 7.22 (t,J = 7.2 Hz, 1H),
7.30 (t, J = 7.4 Hz, 2H), 7.63 (d, J = 5.0 Hz, 1H), 7.78 (d, J = 3.8 Hz, 1H). *C NMR (CDCl;, TMS,

a

100 MHz) § 20.7,31.2,31.7, 128.0, 128.3, 129.9, 130.3, 133.5, 135.3, 142.0, 146.5, 192.
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furan-2-yl(2-phenylcyclopropyl)methanone (1ab)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[”] A white solid. '"H NMR (CDCl;, TMS, 400 MHz) & 1.49-1.54 (m, 1H), 1.85-1.90 (m,
1H), 2.68-2.73 (m, 1H), 2.81-2.85 (m, 1H), 6.52-6.53 (m, 1H), 7.15 (d, J = 7.2 Hz, 2H), 7.19-7.24
(m, 2H), 7.29 (t, J = 7.2 Hz, 2H), 7.57-7.58 (m, 1H). 3*C NMR (CDCl;, TMS, 100 MHz) § 19.1,
29.1,29.5,112.3,116.9, 126.2, 126.6, 128.5, 140.3, 146.5, 153.1, 187.2.
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=
(2-phenylcyclopropyl)(pyridin-2-yl)methanone (1ac)
This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[) A white solid. '"H NMR (CDCl;, TMS, 400 MHz) & 1.59-1.63 (m, 1H), 1.86-1.91 (m,
1H), 2.73-2.77 (m, 1H), 3.83-3.87 (m, 1H), 7.19-7.22 (m, 3H), 7.26-7.31 (m, 2H), 7.46-7.49 (m,
1H), 7.82-7.86 (m, 1H), 8.07 (d, J= 7.6 Hz, 1H), 8.70 (d, J= 4.6 Hz, 1H). 3C NMR (CDCl;, TMS,

100 MHz) ¢ 22.8, 29.3, 32.5, 123.6, 127.9, 128.1, 128.7, 130.1, 138.7, 142.3, 150.6, 155.0, 201.1.
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(1-methyl-1H-indol-5-yl)(2-phenylcyclopropyl)methanone (1ad)
This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[”] A white solid. '"H NMR (CDCl;, TMS, 400 MHz) & 1.47-1.52 (m, 1H), 1.89-1.52 (m,
1H), 2.68-2.72 (m, 1H), 2.98-3.02 (m, 1H), 3.71 (s, 3H), 6.54 (d, J = 2.8 Hz, 1H), 7.03 (d, J = 2.8

Hz, 1H), 7.16-7.21 (m, 3H), 7.25-7.30 (m, 3H), 7.91 (dd, J; = 8.8 Hz, J» = 1.6 Hz, 1H), 8.34 (d, J =
1.2 Hz, 1H). 3C NMR (CDCl;, TMS, 100 MHz) & 19.0, 29.2, 29.4, 33.0, 103.1, 109.2, 121.8, 122.9,

126.3, 126.5, 128.0, 128.6, 129.9, 130.5, 139.2, 141.1, 198.3.
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1-(2-phenylcyclopropyl)ethan-1-one (1ae)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[191 A colorless oil. 'H NMR (CDCl;, TMS, 400 MHz) 6 1.35-1.40 (m, 1H), 1.65-1.69 (m,
1H), 2.19-2.24 (m, 1H), 2.30 (s, 3H), 2.50-2.54 (m, 1H), 7.09 (d, J = 7.2 Hz, 2H), 7.20 (t, J = 7.4
Hz, 1H), 7.28 (t,J= 7.4 Hz, 2H). 3C NMR (CDCl;, TMS, 100 MHz) 3 19.2, 29.1, 30.9, 32.9, 126.0,
126.5, 128.5, 140.3, 206.9.
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1-(2-phenylcyclopropyl)propan-1-one (1af)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[''] A colorless oil. "H NMR (CDCl;, TMS, 400 MHz) $ 1.10 (t, J = 7.2Hz, 3H), 1.33-1.37
(m, 1H), 1.64-1.68 (m, 1H), 2.17-2.21 (m, 1H), 2.48-2.53 (m, 1H), 2.62 (q, J = 7.2 Hz, 2H), 7.09 (d,
J = 8.0 Hz, 2H), 7.20 (t, J = 7.2 Hz, 1H), 7.28 (t, J = 7.2 Hz, 2H). *C NMR (CDCl;, TMS, 100

MHz) 6 9.6, 20.6, 30.4, 33.6, 38.8, 127.7, 128.1, 130.2, 142.2, 211.2.
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dimethyl 2-phenylcyclopropane-1,1-dicarboxylate (1ag)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[?2] A colorless oil. '"H NMR (CDCl;, TMS, 400 MHz) 6 1.72 (dd, J, = 8.8 Hz, J, = 5.2 Hz,
1H), 2.19 (dd, J; = 7.6 Hz, J, = 5.6 Hz, 1H), 3.22 (t, ] = 8.4 Hz, 1H), 3.33 (s, 3H), 3.76 (s, 3H),
7.17-7.27 (m, 5H). 3C NMR (CDCl;, TMS, 100 MHz) 6§ 19.0, 32.5, 37.2, 52.1, 52.7, 127.4, 128.1,
128.4, 134.5, 166.9, 170.1.
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2-((1R,55)-6,6-dimethylbicyclo[3.1.1]hept-2-en-2-yl)ethyl4-(2-benzoylcyclopropyl)benzoate
(1ah)

A white solid. M.P.: 98-100 °C. '"H NMR (CDCl;, TMS, 400 MHz) 3 0.83 (s, 3H), 1.17 (d, /= 8.4
Hz, 1H), 1.27 (s, 3H), 1.58-1.62 (m, 1H), 1.95-2.00 (m, 1H), 2.09-2.12 (m, 2H), 2.18-2.29 (m, 2H),
2.35-2.44 (m, 3H), 2.71-2.76 (m, 1H), 2.94-2.98 (m, 1H), 4.27-4.37 (m, 2H), 5.36 (s, 1H), 7.22 (d, J
= 8.4 Hz, 2H), 7.47 (t, J = 7.6 Hz, 2H), 7.57 (t, J = 7.6 Hz, 1H), 7.98 (t, /= 7.2 Hz, 4H). 3C NMR
(CDCl;, TMS, 100 MHz) & 19.7, 21.2, 26.2, 29.6, 29.6, 31.4, 31.7, 36.0, 38.0, 40.7, 45.6, 63.2,

118.9, 126.0, 128.1, 128.6, 128.7, 129.8, 133.1, 137.4, 144.2, 145.9, 166.3, 198.0. IR (EtOH)i’

2973, 2928, 2883, 1700, 1650, 1449, 1379, 1330, 1277, 1088, 1045, 880, 802, 631, 432 cm™.
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(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-yl4-(2-
benzoylcyclopropyl)benzoate (1ai)

A white solid. M.P.: 130-132 °C. 'H NMR (CDCl3, TMS, 400 MHz) & 0.69 (s, 3H), 0.86 (d, /= 1.2
Hz, 3H), 0.87 (d, J = 1.2 Hz, 3H), 0.92 (d, J = 6.4 Hz, 3H), 0.95-1.04 (m, 4H), 1.07 (s, 3H), 1.09-
1.27 (m, 8H), 1.30-1.38 (m, 3H), 1.45-1.54 (m, 4H), 1.55-1.61 (m, 3H), 1.68-1.78 (m, 1H), 1.81-
1.86 (m, 1H), 1.89-1.94 (m, 1H), 1.92-2.04 (m, 4H), 2.46 (d, J = 8.0 Hz, 2H), 2.70-2.75 (m, 1H),
2.92-2.97 (m, 1H), 4.81-4.89 (m, 1H), 5.41 (d, /J=4.0 Hz, 1H), 7.22 (d, /= 8.4 Hz, 2H), 7.46 (t, J =
7.6 Hz, 2H), 7.56 (t, J=7.2 Hz, 1H), 7.98 (d, J = 8.0 Hz, 4H). 13C NMR (CDCl;, TMS, 100 MHz) §
11.9,18.7,19.4, 19.6, 21.0, 22.6, 22.9, 23.9, 24.3, 27.9, 28.0, 28.3, 29.6, 29.7, 31.8, 31.9, 35.8, 36.2,
36.6, 37.0, 38.2, 39.5, 39.7, 42.3, 50.0, 56.1, 56.6, 74.5, 122.8, 125.9, 128.1, 128.6, 129.1, 129.9,

133.1, 137.4, 139.6, 145.8, 165.7, 197.9. IR (EtOH) v 2972, 2917, 1713, 1668, 1611, 1598, 1450,

1396, 1272, 1181, 1047, 989, 880, 753, 702 cm''. HRMS (ESI) calcd. for C4Hs303;Na (M+Na):
657.4278, Found: 657.4287.
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8. Spectroscopic data of products 2.
O 0

C
1,4-diphenylbutan-1-one (2a)
This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[12] A colorless oil. 43.5 mg, 97% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.04-2.11 (m,
2H), 2.71 (t, J = 7.6 Hz, 2H), 2.96 (t, J = 7.2 Hz, 2H), 7.16-7.22 (m, 3H), 7.28 (t, J = 7.4 Hz, 2H),

742 (t,J= 7.6 Hz, 2H), 7.53 (t, J = 7.2 Hz, 1H), 7.91 (d, J = 7.6 Hz, 2H). *C NMR (CDCl;, TMS,
100 MHz) § 27.4, 36.9, 39.4, 127.7, 129.7, 130.1, 130.2, 130.3, 134.7, 138.7, 143.4, 201.8.
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RO

4-(4-fluorophenyl)-1-phenylbutan-1-one (2b)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[13] A colorless oil. 47.5 mg, 98% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.02-2.09 (m,
2H), 2.69 (t, /= 7.2 Hz, 2H), 2.97 (t, J = 7.2 Hz, 2H), 6.97 (t, J = 8.4 Hz, 2H), 7.14-7.17 (m, 2H),

7.45 (t, J= 7.6 Hz, 2H), 7.55 (t, J = 7.2 Hz, 1H), 7.91-7.93 (m, 2H). 3C NMR (CDCl;, TMS, 100
MHz) § 27.5, 36.0, 39.2, 116.8 (d, J = 21.0 Hz), 129.7, 130.3, 131.5 (d, J = 7.6 Hz), 134.7, 138.6,
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4-(4-chlorophenyl)-1-phenylbutan-1-one (2¢)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.['*] A colorless oil. 50.2 mg, 97% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.02-2.09 (m,
2H), 2.68 (t, J= 7.6 Hz, 2H), 2.96 (t, J = 7.2 Hz, 2H), 7.13 (t, J = 8.2 Hz, 2H), 7.23-7.26 (m, 2H),
7.44 (t, J = 7.6 Hz, 2H), 7.55 (tt, J; = 7.2 Hz, J, = 1.6 Hz, 1H), 7.90-7.93 (m, 2H). 3C NMR
(CDCl;, TMS, 100 MHz) 6 27.2, 36.2, 39.2, 129.7, 130.2, 130.3, 131.5, 133.4, 134.7, 138.6, 141.8,
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4-(4-bromophenyl)-1-phenylbutan-1-one (2d)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.['5] A colorless oil. 58.2 mg, 96% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.01-2.08 (m,
2H), 2.66 (t, J = 7.6 Hz, 2H), 2.96 (t, J = 7.2 Hz, 2H), 7.07 (d, J = 8.0 Hz, 2H), 7.38-7.46 (m, 4H),

7.54 (t, J = 7.2 Hz, 1H), 7.91 (t, J = 7.6 Hz, 2H). 3C NMR (CDCl;, TMS, 100 MHz) & 27.2, 36.3,
39.2,121.4, 129.7, 130.3, 132.0, 133.1, 134.7, 138.6, 142.4, 201.5.
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1-phenyl-4-(p-tolyl)butan-1-one (2e)

This is a known compound and its spectroscopic data are consistent with those in the previous

literature.['*] A colorless oil. 42.9 mg, 90% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.02-2.09 (m,

2H), 2.31 (s, 3H), 2.67 (t, J = 7.6 Hz, 2H), 2.96 (t, J = 7.2 Hz, 2H), 7.09 (s, 4H), 7.42 (t, J = 7.6 Hz,

2H), 7.53 (t, J= 7.2 Hz, 1H), 7.91 (t, J = 7.6 Hz, 2H). 13C NMR (CDCl;, TMS, 100 MHz) § 21.0,

TH NMR (CDCls, 400 MHz, TMS)
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4-(4-methoxyphenyl)-1-phenylbutan-1-one (2f)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.['*] A colorless oil. 38.1 mg, 75% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.01-2.08 (m,
2H), 2.66 (t, J= 7.6 Hz, 2H), 2.96 (t, J = 7.2 Hz, 2H), 3.78 (s, 3H), 6.83 (d, /= 8.6 Hz, 2H), 7.12 (d,
J=8.4Hz, 2H), 7.44 (t,J= 7.6 Hz, 2H), 7.54 (t,J = 7.4 Hz, 1H), 7.92 (t, J = 7.6 Hz, 2H). 3C NMR
(CDCl;, TMS, 100 MHz) 6 26.0, 34.3, 37.7, 55.3, 113.8, 128.0, 128.6, 129.4, 132.9, 133.7, 137.0,

157.9, 200.2.
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4-(4-(tert-butyl)phenyl)-1-phenylbutan-1-one (2g)
A colorless oil. 44.9 mg, 80% yield. '"H NMR (CDCl;, TMS, 400 MHz) & 1.31 (s, 9H), 2.04-2.11
(m, 2H), 2.69 (t, J= 7.6 Hz, 2H), 2.98 (t, /= 7.2 Hz, 2H), 7.14 (d, J = 8.2 Hz, 2H), 7.31 (d, /= 8.2
Hz, 2H), 7.43 (t, J = 7.6 Hz, 2H), 7.53 (tt, J; = 7.4 Hz, J, = 1.6 Hz,1H), 7.90-7.93 (m, 2H). 13C
NMR (CDCl;, TMS, 100 MHz) & 25.7, 31.4, 34.4, 34.7, 37.9, 125.3, 128.1, 128.2, 128.6, 132.9,

137.1, 138.6, 148.8, 200.2. IR (EtOH) v 2959, 2866, 1683, 1448, 1363, 1266, 1225, 1199, 1001,

833, 745, 689 cm'. HRMS (EI) calcd. for C;¢H;5CIO (M*): 280.1827, Found: 280.1824.
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4-(3-fluorophenyl)-1-phenylbutan-1-one (2h)

A colorless oil. 45.6 mg, 94% yield. 'H NMR (CDCl;, TMS, 400 MHz) & 2.03-2.11 (m, 2H), 2.71 (4,
J=17.6 Hz, 2H), 2.97 (t, J = 7.2 Hz, 2H), 6.85-6.92 (m, 2H), 6.97 (d, /= 7.6 Hz, 1H), 7.20-7.25 (m,
1H), 7.43 (d, J = 7.6 Hz, 2H), 7.54 (t, J = 7.4 Hz, 1H), 7.90-7.93 (m,2H). *C NMR (CDCl;, TMS,

100 MHz) & 25.4, 34.9 (d, J = 1.6 Hz), 37.5, 112.9 (d, J=21.0 Hz), 115.3 (d, J = 20.8 Hz), 124.2 (d,
J=2.7 Hz), 128.0, 128.6, 129.8 (d, J = 8.3 Hz), 133.0, 136.9, 144.3 (d, J= 7.1 Hz), 162.9 (d, J =

245.3 Hz), 199.8. 9F NMR (CDCls, CFCly, 376 MHz) & -113.7. IR (EtOH) V 2935, 1682, 1587,

1486, 1448, 1264, 1225, 1138, 782, 733, 689 cm™!. HRMS (EI) calcd. for C¢H;sFO (M*): 242.1107,
Found: 242.1102.
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4-(3-chlorophenyl)-1-phenylbutan-1-one (2i)
A colorless oil. 46.1 mg, 89% yield."H NMR (CDCl;, TMS, 400 MHz) & 2.03-2.10 (m, 2H), 2.68 (t,
J=17.6 Hz, 2H), 2.96 (t, J = 7.2 Hz, 2H), 7.08 (d, J = 7.2 Hz, 1H), 7.15-7.22 (m, 3H), 7.44 (t, J =
7.6 Hz, 2H), 7.54 (t, J= 7.4 Hz, 1H), 7.90-7.93 (m, 2H). *C NMR (CDCl;, TMS, 100 MHz) & 25.4,

34.9, 37.5, 126.2, 126.7, 128.0, 128.6, 129.7, 133.1, 134.2, 136.9, 143.8, 199.8. IR (EtOH) Vv 3059,

2928, 2860, 1683, 1597, 1573, 1475, 1447, 1367, 1225, 1201, 1000, 780, 752, 689 cm™!. HRMS (EI)

calcd. for C,cH;sClO (M"): 258.0811, Found: 258.0808.
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4-(3-bromophenyl)-1-phenylbutan-1-one (2j)
This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[6] A colorless oil. 55.8 mg, 92% yield. '"H NMR (CDCl;, TMS, 400 MHz) § 2.02-2.09 (m,
2H), 2.68 (t, J = 7.6 Hz, 2H), 2.96 (t, J = 7.2 Hz, 2H), 7.11-7.16 (m, 2H), 7.32 (dt, J; = 6.8 Hz, J, =
2.0 Hz, 1H), 7.35 (s, 1H), 7.44 (t,J=7.6 Hz, 2H), 7.54 (t, J= 7.2 Hz, 1H), 7.92 (d, /= 7.4 Hz, 2H).
13C NMR (CDCl3, TMS, 100 MHz) § 25.5, 34.8, 37.5, 122.5, 127.2, 128.0, 128.6, 129.1, 130.0,
131.5, 133.1, 136.9, 144.1, 199.8.

— 0.000
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Phenyl-4-(m-tolyl)butan-1-one (2k)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[13] A colorless oil. 46.7 mg, 98% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.03-2.10 (m,
2H), 2.31 (s, 3H), 2.67 (t, J= 7.6 Hz, 2H), 2.96 (t, J = 7.2 Hz, 2H), 7.00 (d, /= 8.6 Hz, 3H), 7.17 (t,
J =174 Hz, 1H), 7.42 (t, J = 7.6 Hz, 2H), 7.52 (t, J = 7.2 Hz, 1H), 7.91 (d, J = 8.2 Hz, 2H). 13C

NMR (CDCl;, TMS, 100 MHz) 6 21.4, 25.8, 35.2, 37.8, 125.6, 126.7, 128.1, 128.3, 128.6, 129.4,
133.0, 137.1, 138.0, 141.7, 200.2.
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4-(3-methoxyphenyl)-1-phenylbutan-1-one (2I)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.?) A colorless oil. 48.3 mg, 95% yield. 'H NMR (CDCls, TMS, 400 MHz) 6 2.04-2.11 (m,
2H), 2.69 (t, J = 7.6 Hz, 2H), 2.96 (t, J = 7.2 Hz, 2H), 3.77 (s, 3H), 6.72-6.75 (m, 2H), 6.79 (d, J =
7.2 Hz, 1H), 7.19 (t, J = 7.6 Hz, 1H), 7.43 (t, J= 7.8 Hz, 2H), 7.53 (t, /= 7.4 Hz, 1H), 7.91 (d, J =

7.8 Hz, 2H). 3C NMR (CDCl;, TMS, 100 MHz) 6 25.6, 35.3, 37.7,55.1, 111.3, 114.2, 121.0, 128.0,
128.6, 129.4, 133.0, 137.0, 143.3, 159.7, 200.1.
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4-(2-fluorophenyl)-1-phenylbutan-1-one (2m)

A colorless oil. 47.5 mg, 98% yield."H NMR (CDCl;, TMS, 400 MHz) 6 2.03-2.11 (m, 2H), 2.75 (t,

J=17.6 Hz, 2H), 2.99 (t, J = 7.2 Hz, 2H), 6.98-7.07 (m, 2H), 7.13-7.24 (m, 2H), 7.43 (t, J = 7.6 Hz,

2H), 7.53 (t, J = 7.4 Hz, 1H), 7.92 (d, J = 7.8 Hz, 2H). 3C NMR (CDCls, TMS, 100 MHz) § 24.5,

28.3,37.7, 115.2 (d, J = 22.2 Hz), 124.0 (d, J = 3.5 Hz), 127.7 (d, J = 8.1 Hz), 128.0, 128.5 (d, J =

14.2 Hz), 128.6, 130.8 (d, J = 5.1 Hz), 133.0, 137.0, 161.2 (d, J = 244.6 Hz), 199.9. °F NMR

(CDClI;, CECl;, 376 MHz) 6 -118.8. IR (Acetone) v 3028, 2932, 2910, 1690, 1587, 1482, 1448,

1164, 1125, 1038, 772, 723, 679 cm’'. HRMS (EI) calcd.
242.1101.

for C]6H15FO (M+)I 2421107, Found:
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4-(2-chlorophenyl)-1-phenylbutan-1-one (2n)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.['7] A colorless oil. 50.7 mg, 98% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.05-2.12 (m,
2H), 2.84 (t, J = 7.6 Hz, 2H), 3.01 (t, J = 7.2 Hz, 2H), 7.10-7.19 (m, 2H), 7.24 (dd, J, = 7.4 Hz, J, =
1.6 Hz, 1H), 7.33 (dd, J, = 7.6 Hz, J, = 1.2 Hz, 1H), 7.44 (t, J = 7.6 Hz, 2H), 7.54 (t, J = 7.4 Hz,
1H), 7.93 (d, J = 7.8 Hz, 2H). 3C NMR (CDCl;, TMS, 100 MHz) 4 24.2, 32.8, 37.8, 126.8, 127.5,
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4-(2-bromophenyl)-1-phenylbutan-1-one (20)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[6] A colorless oil. 57.0 mg, 94% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.04-2.12 (m,
2H), 2.84 (t, J= 7.6 Hz, 2H), 3.02 (t, J = 7.2 Hz, 2H), 7.03-7.07 (m, 1H), 7.20-7.26 (m, 2H), 7.44 (t,
J=28.0 Hz, 2H), 7.51-7.56 (m, 2H), 7.94 (d, J = 7.6 Hz, 2H). 13C NMR (CDCl;, TMS, 100 MHz) &
24.3,35.4,37.8,124.6,127.5,127.7, 128.0, 128.6, 130.5, 132.8, 133.0, 137.0, 141.1, 199.9.
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1-phenyl-4-(o-tolyl)butan-1-one (2p)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.['8] A colorless oil. 45.8 mg, 96% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 1.99-2.07 (m,
2H), 2.32 (s, 3H), 2.70 (t, J = 7.6 Hz, 2H), 3.01 (t, J = 7.2 Hz, 2H), 7.09-7.16 (m, 4H), 7.43 (t, J =
7.6 Hz, 2H), 7.53 (t, J=7.2 Hz, 1H), 7.93 (d, J = 7.6 Hz, 2H). 13C NMR (CDCl;, TMS, 100 MHz) §
19.3,24.5, 32.7, 38.0, 126.0, 126.1, 128.0, 128.6, 129.0, 130.3, 133.0, 136.1, 137.1, 139.9, 200.1.
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4-(2-methoxyphenyl)-1-phenylbutan-1-one (2q)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.?) A colorless oil. 46.3 mg, 91% yield. 'H NMR (CDCls, TMS, 400 MHz) 6 2.01-2.08 (m,
2H), 2.72 (t, J = 7.6 Hz, 2H), 2.96 (t, J = 7.2 Hz, 2H), 3.74 (s, 3H), 6.82 (d, /= 8.2 Hz, 1H), 6.87 (t,
J=17.4 Hz, 1H), 7.13-7.19 (m, 2H), 7.42 (t, J = 7.6 Hz, 2H), 7.52 (t, J = 7.2 Hz, 1H), 791 (d, J =
7.2 Hz, 2H). 3C NMR (CDCl;, TMS, 100 MHz) & 24.4, 29.6, 38.0, 55.2, 110.2, 120.4, 127.2, 128.1,

128.5,130.1, 130.1, 132.8, 137.2, 157.5, 200.4
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4-(naphthalen-1-yl)-1-phenylbutan-1-one (2r)

A colorless oil. 34.0 mg, 62% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.17-2.25 (m, 2H), 3.05 (t,
J=17.0 Hz, 2H), 3.16 (t, J= 7.6 Hz, 2H), 7.32 (d, J = 6.8 Hz, 1H), 7.36-7.48 (m, 4H), 7.49-7.55 (m,
2H), 7.71 (d, J= 8.0 Hz, 1H), 7.84 (d, /= 8.0 Hz, 1H), 7.92 (d, J = 7.6 Hz, 2H), 8.11 (d, J = 8.0 Hz,
1H). 3C NMR (CDCl;, TMS, 100 MHz) 6 25.7, 33.1, 38.7, 124.6, 126.21, 126.23, 126.6, 126.9,

127.5,128.7,129.3, 129.5, 132.6, 133.7, 134.6, 137.7, 138.6, 200.8. IR (EtOH)i’ 3057, 2927, 2870,

1681, 1596, 1509, 1447, 1365, 1226, 965, 776, 753, 688 cm™'. HRMS (ESI) calcd. for CyoH;30
(M"): 274.1358, Found: 274.1360.
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1-phenyl-4-(thiophen-2-yl)butan-1-one (2s)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.['5] A colorless oil. 45.1 mg, 98% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.09-2.16 (m,
2H), 2.94 (t, J = 7.2 Hz, 2H), 3.01 (t, J = 7.0 Hz, 2H), 6.81 (s, 1H), 6.91 (t, J= 3.6 Hz, 1H), 7.12 (d,
J =52 Hz, 1H), 7.43 (t, J = 7.4 Hz, 2H), 7.54 (t, J = 7.0 Hz, 1H), 7.92 (d, J = 8.0 Hz, 2H). 13C
NMR (CDCl;, TMS, 100 MHz) § 26.7, 29.9, 38.1, 123.9, 125.2, 127.5, 128.7, 129.3, 133.7, 137.6,

145.2, 200.5.
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1-(4-fluorophenyl)-4-phenylbutan-1-one (2u)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.['2] A colorless oil. 47.5 mg, 98% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.04-2.11 (m,
2H), 2.71 (t, J= 7.4 Hz, 2H), 2.94 (t, J = 7.4 Hz, 2H), 7.10 (t, J = 8.4 Hz, 2H), 7.17-7.21 (m, 3H),
7.27-7.31 (m, 2H), 7.91-7.95 (m, 2H). 13C NMR (CDCl;, TMS, 100 MHz) & 25.7, 35.2, 37.6, 115.6
(d, J=21.8 Hz), 126.0, 128.4, 128.5, 130.6 (d, /= 9.3 Hz), 133.4 (d, /= 3.0 Hz), 141.6, 165.7 (d, J
=254.4 Hz), 198.5. F NMR (CDCls, CFCls, 376 MHz) 8 -105.6.
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1-(4-chlorophenyl)-4-phenylbutan-1-one (2v)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.['2] A colorless oil. 46.6 mg, 90% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.04-2.11 (m,
2H), 2.71 (t, J= 7.4 Hz, 2H), 2.93 (t, J = 7.0 Hz, 2H), 7.18-7.20 (m, 3H), 7.27-7.30 (m, 2H), 7.40 (d,
J = 8.4 Hz, 2H), 7.84 (d, J = 8.4 Hz, 2H). *C NMR (CDCl;, TMS, 100 MHz) & 25.6, 35.1, 37.6,

126.0, 128.45, 128.5, 128.9, 129.5, 135.3, 139.4, 141.5, 198.8.
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1-(4-bromophenyl)-4-phenylbutan-1-one (2w)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[2] A colorless oil. 57.6 mg, 95% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.05-2.12 (m,
2H), 2.72 (t, J = 7.4 Hz, 2H), 2.97 (t, J = 7.4 Hz, 2H), 7.20 (d, J = 7.6 Hz, 2H), 7.27-7.30 (m, 2H),
7.43 (t,J=17.6 Hz, 2H ), 7.54 (tt, J; = 7.4 Hz, J, = 1.2 Hz, 1H ), 7.91 (d, J = 7.2 Hz, 2H). 3C NMR
(CDCl;, TMS, 100 MHz) 6 25.7, 35.2, 37.7, 126.0, 128.0, 128.4, 128.5, 128.6, 133.0, 137.0, 141.7,
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4-phenyl-1-(p-tolyl)butan-1-one (2x)
This is a known compound and its spectroscopic data are consistent with those in the previous
literature.[2] A colorless oil. 46.7 mg, 98% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.03-2.10 (m,
2H), 2.39 (s, 3H), 2.71 (t, J = 7.4 Hz, 2H), 2.94 (t, /= 7.4 Hz, 2H), 7.19-7.30 (m, 7H), 7.81 (d, J =
8.4 Hz, 2H). 13C NMR (CDCl;, TMS, 100 MHz) § 23.3, 27.5, 36.9, 39.3, 127.6, 129.9, 130.1, 130.2,
130.9, 136.2, 143.5, 145.4, 201.5.
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1-(3-bromophenyl)-4-phenylbutan-1-one (2y)
This is a known compound and its spectroscopic data are consistent with those in the previous
literature.['2] A colorless oil. 54.6 mg, 90% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.04-2.11 (m,

2H), 2.71 (t,J = 7.4 Hz, 2H), 2.94 (t, J = 7.2 Hz, 2H), 7.19-7.21 (m, 3H), 7.25-7.34 (m, 3H), 7.66 (d,
J=8.4Hz, 1H), 7.82 (d, J = 8.0 Hz, 1H), 8.04 (s, 1H). 3C NMR (CDCls, TMS, 100 MHz) & 25.5,

035
831
811
673
652
335
295
276
248
210
192
954
936
918
732
713
695
110
092
073
055
037
0.000

Ll
Br
o [

H NMR (CDCly, 400 MHz, TMS)

T T T T T T T T
12,0 11.5 11.0 10.5 10.0 9.5 9.0 8.5

5126



—2(

-10

10

Zv0'GE ~

960/ —

969-4¢

60

70

(12224
9€0°.LL V

21 WA

90

0

(ppm)

GZo ¢cl
Lcooct %

1

125921l
9ev'8ch

06%°821L
LoLoct \

040°LEL
68.1°GEL §

nx_\nu.Uﬂvx\
Sk L]

2€9'861 —

Br

13C NMR (CDCl5, 100 MHz, TMS)

2y

0

00

210

230

240

S127



O O Cl

1-(2-chlorophenyl)-4-phenylbutan-1-one (2z)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.['5] A colorless oil. 44.5 mg, 86% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.05-2.13 (m,
2H), 2.73 (t, J= 7.6 Hz, 2H), 2.99 (t, J= 7.2 Hz, 2H), 7.21 (m, d, /= 7.6 Hz, 2H), 7.29 (t,d, J=7.6
Hz, 2H), 7.45 (t,d, J = 7.4 Hz, 2H), 7.55 (t, d, J= 7.6 Hz, 2H), 7.92 (d, J = 7.6 Hz, 2H). 3C NMR
(CDCl;, TMS, 100 MHz) 6 25.7, 35.2, 37.7, 125.9, 128.0, 128.4, 128.5, 128.5, 132.9, 136.9, 141.7,
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4-phenyl-1-(thiophen-2-yl)butan-1-one (2aa)
This is a known compound and its spectroscopic data are consistent with those in the previous
literature.['5] A colorless oil. 35.9 mg, 78% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.05-2.13 (m,
2H), 2.71 (t, J = 7.2 Hz, 2H), 2.91 (t, J = 7.4 Hz, 2H), 7.09-7.11 (m, 1H), 7.20 (d, J = 7.2 Hz, 3H),
7.29 (t, J = 7.4 Hz, 2H), 7.60-7.64 (m, 2H). 3C NMR (CDCl;, TMS, 100 MHz) 6 26.8, 35.9, 39.1,
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1-(furan-2-yl)-4-phenylbutan-1-one (2ab)
This is a known compound and its spectroscopic data are consistent with those in the previous
literature.>'1 A colorless oil. 30.9 mg, 72% yield. '"H NMR (CDCl;, TMS, 400 MHz) 6 2.03-2.10 (m,
2H), 2.70 (t, J = 7.6 Hz, 2H), 2.84 (t, J = 7.4 Hz, 2H), 6.52 (s, 1H), 7.13 (d, /=2.8 Hz, 1H), 7.20 (t,
J=6.8 Hz, 3H), 7.29 (t, J = 7.4 Hz, 2H), 7.57 (s, 1H). 13C NMR (CDCl;, TMS, 100 MHz) § 25.7,
35.2,37.6,112.1, 116.9, 125.9, 128.4, 128.5, 141.5, 146.2, 189.3.
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1-(1-methyl-1H-indol-5-yl)-4-phenylbutan-1-one (2ac)
A colorless oil. 44.9 mg, 81% yield. 'H NMR (CDCl;, TMS, 400 MHz) 6 2.08-2.15 (m, 2H),2.74 (t,
J=17.4 Hz, 2H), 3.05 (t, /= 7.2 Hz, 2H), 3.78 (s, 3H), 6.58 (d, /= 1.6 Hz, 1H), 6.09 (d, J = 1.6 Hz,
1H), 7.18-7.23 (m, 3H), 7.27-7.32 (m, 3H), 7.88 (d, J= 8.8 Hz, 1H), 8.25 (s, 1H). *C NMR (CDCls;,
TMS, 100 MHz) 6 26.3, 33.0, 35.4, 37.6, 103.0, 109.1, 121.7, 122.8, 125.9, 126.3, 127.9, 128.4,

128.6, 129.3, 130.4, 139.1, 142.0, 200.2. IR (EtOH) v 2973, 2881, 1702, 1379, 1329, 1088, 1056,

880, 803, 634 cm™!. HRMS (ESI) calcd. for C;9H;oNONa (M+Na): 300.13589, Found: 300.13585.
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S-phenylpentan-2-one (2ad)

This is a known compound and its spectroscopic data are consistent with those in the previous
literature.?°1 A colorless oil. 12.7 mg, 48% yield. 'H NMR (CDCls, TMS, 400 MHz) 6 1.87-1.95(m,

2H), 2.12 (s, 3H), 2.4 (t, J = 7.4 Hz, 2H), 2.62 (t, J = 7.6 Hz, 2H), 7.16-7.21 (m, 3H), 7.26-7.30 (m,
2H). 3C NMR (CDCls, TMS, 100 MHz) 5 25.2, 30.0, 35.0, 42.9, 125.9, 128.4, 128.5, 141.6, 208.8.
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2-((1R,585)-6,6-dimethylbicyclo[3.1.1]hept-2-en-2-yl)ethyl 4-(4-0x0-4-phenylbutyl)benzoate
(2ah)
A white solid. 79.1 mg, 95% yield. M.P.: 106-108 °C. 'H NMR (CDCl;, TMS, 400 MHz) 4 0.84 (s,
3H), 1.17 (d, J= 8.4 Hz, 1H), 1.27 (s, 3H), 2.06-2.14 (m, 4H), 2.18-2.29 (m, 2H), 2.35-2.39 (m, 1H),
242 (t,J=6.8 Hz, 2H), 2.77 (t,J= 7.6 Hz, 2H), 2.98 (t, /= 7.2 Hz, 2H), 4.27-4.36 (m, 2H), 5.36 (s,
1H), 7.27 (d, J = 8.0 Hz, 2H), 7.44 (t, J= 7.6 Hz, 2H), 7.54 (t, J= 7.4 Hz, 1H), 7.92 (d, /= 7.6 Hz,
2H), 7.96 (d, J = 8.4 Hz, 2H). 3C NMR (CDCl;, TMS, 100 MHz) § 21.2, 25.3, 26.3, 31.4, 31.7,
35.2,36.1,37.5, 38.0,40.8, 45.8, 63.2, 118.9, 128.0, 128.3, 128.5, 128.6, 129.8, 133.0, 136.9, 144.3,

147.1, 166.5, 199.7. IR (EtOH);’ 2972, 2880, 1742, 1414, 1379, 1329, 1273, 1088, 1046, 880, 803,
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o
(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-yl4-(4-oxo-
4-phenylbutyl) Benzoate (2ai)

A white solid. 117.2 mg, 92% yield. M.P.: 121-123 °C. '"H NMR (CDCl;, TMS, 400 MHz) & 0.69 (s,
3H), 0.86 (d, /= 1.2 Hz, 3H), 0.88 (d, /= 1.6 Hz, 3H), 0.92 (d, J = 6.8 Hz, 3H), 0.97-1.04 (m, 4H),
1.06 (s, 3H), 1.09-1.28 (m, 8H),1.30-1.41 (m, 3H), 1.43-1.59 (m, 6H), 1.67-1.77 (m, 1H), 1.78-1.86
(m, 1H), 1.88-1.93 (m, 1H), 1.96-2.03 (m, 3H), 2.05-2.13 (m, 2H), 2.46 (d, /= 7.6 Hz, 2H), 2.76 (t,
J =172 Hz, 2H), 2.96 (t, J = 7.2 Hz, 2H), 4.81-4.89 (m, 1H), 5.40 (d, J = 3.6 Hz, 1H), 7.26 (d, J =
8.0 Hz, 2H), 7.43 (t, J= 7.6 Hz, 2H), 7.53 (t, J= 7.4 Hz, 1H), 7.91 (d, /= 7.2 Hz, 2H), 7.96 (d, J =
8.0 Hz, 2H). 3C NMR (CDCl;, TMS, 100 MHz) 6 11.9, 18.8, 19.4, 21.1, 22.6, 22.9, 23.9, 24.3,
253,279, 28.0,28.3,31.9,32.0,35.2,35.8, 36.2, 36.7,37.1, 37.5, 38.3, 39.6, 39.8, 42.3, 50.1, 56.2,
56.7, 74.4, 122.7, 128.0, 128.5, 128.6, 128.7, 129.8, 133.0, 136.9, 139.7, 147.0, 165.9, 199.6. IR

(EtOH);/ 2902, 2864, 2848, 1703, 1675, 1457, 1369, 1273, 1260, 1195, 1116, 1037, 1022, 872, 799,

742, 686, 563 cm-!. HRMS (ESI) calcd. for C4qHgO3Na (M+Na): 659.4435, Found: 659.4432.

$140



mw@j 106711 S

65801 611811 i

29801 o VAR A

61801 F 26071z -

68701 52922 |

G160 61822 1 -

2€6°0 1 et § —_] =

G160 0'€ LEE T

8860 1 62 oze'szf ]

966°0 1 1 hoels owwhmm

€L0°L 0¢ Sv0'8Z ) N

zz0L | . 1€ 92°92

9€0°L & ————" Jeez|- ¥06'1€ === N

to0t+—f — B — 08 8@.6; — =

780+ = 1€ 861°GE

o:._.;u /}W o 179 . :Tu.oﬂLﬁ 2

zzuL f — — 1 Jeo eez'9¢ ]

seLL gy — —— J20'L 2199t 2

S — ! 80°z¢ | :

IS | T - - Mﬁr@ r~  isvie

08L°L looz £82°8¢ | 2

961°L ho 855°6¢ | B

v0z'| | leoz I~ _osr6e] e -

seet ] 9oz cveTy

mvm.—.; 12009

9ge'L - == 00 L. »:‘.oﬂ =4

08’1 _ . €12°9G

88| =00° SV V7 =

S0G°L Lo _ €829/ T

zesL £ 10L2L o £

8e5'L Z ewrL’ =7

mmm.” | e verzE _—

sl — —— e A - K
M i = = 2oL S5v'8zL

8967 b — \L 340z |- S658ZL g ——= 2

00°¢ 0z 912824 -

0£0C mohmwv\ -

680°C mNoAmmF\ - =
. Lo

80iC ﬁw%F\

mmw”w mm@mmv\ - 2

Yors & o 120l 2 i

1922 £ = E

610°C - N

Sr6'Z I | - €€6°G91 W c

£96'2 = 2 -

1862 o] - -

20v'S M. | 5 2 z

LIb'G < 80

8veL 8 8 g

89Z°L Q - o

L L o M- o < ~ s

post = 179661 = — g

6vb L m _ L0 .

SlGL 2 = < S

vegL ,

1062 2

616°2L Fe S

§56°L o O .

GL6°L T g g

5141



9. References
[1] Z. Liu, Y. Wei and M. Shi, Visible-light-mediated interrupted cloke-wilson rearrangement of
cyclopropyl ketones to construct oxy-bridged macrocyclic framework, Tetrahedron Chem., 2022, 1,

100001.

[2] X. Wang, F. Liu, Z. Yan, Q. Qiang, W. Huang and Z.-Q. Rong, Redox-neutral nickel-catalyzed
cross-coupling reactions of (homo)allylic alcohols and aryltriflates, ACS Catal., 2021, 11, 7319-
7326.

[3] R. K. Neff, Y.-L. Su, S. Liu, M. Rosado, X. Zhang and M. P. Doyle, Generation of halomethyl
radicals by halogen atom abstraction and their addition reactions with alkenes, J. Am. Chem. Soc.,

2019, 141, 16643-16650.

[4]J. Liu, X.-P. Liu, H. Wu, Y. Wei, F.-D. Lu, K.-R. Guo, Y. Cheng and W.-J. Xiao, Visible-light-
induced triple catalysis for a ring-opening cyanation of cyclopropyl ketones, Chem. Commun., 2020,

56, 11508-11511.

[5] X. Wang and D. Z. Wang, Aerobic oxidation of secondary benzylic alcohols and direct
oxidative amidation of aryl aldehydes promoted by sodium hydride, Tetrahedron, 2011, 67, 3406—
3411.

[6] P. Cotugno, A. Monopoli, F. Ciminale, A. Milella and A. Nacci, Palladium-catalyzed cross-
coupling of styrenes with aryl methyl ketones in ionic liquids: direct access to cyclopropanes,

Angew. Chem. Int. Ed., 2014, 53, 13563-13567.

[7] C. Chen, X. Shen, J. Chen, X. Hong and Z. Lu, Iron-catalyzed hydroboration of
vinylcyclopropanes, Org. Lett., 2017, 19, 5422-5425.

5142



[8] I. Nicolas, T. Roisnel, P. L. Maux and G. Simonneaux, Asymmetric intermolecular
cyclopropanation of alkenes by diazoketones catalyzed by halterman iron porphyrins, Tetrahedron

Letters, 2009, 50, 5149-5151.

[9] Z.-Q. Zhang, X.-Y. Meng, J. Sheng, Q. Lan and X.-S. Wang, Enantioselective copper-catalyzed

1,5-cyanotrifluoromethylation of vinylcyclopropanes, Org. Lett., 2019, 21, 8256—-8260.

[10] R. F. Salikov, K. P. Trainov, A. A. Levina, I. K. Belousova, M. G. Medvedev and Y. V.
Tomilov, Synthesis of branched tryptamines via the domino vloke-stevens/grandberg rearrangement,

J. Org. Chem., 2017, 82, 790—795.

[11] P. H. Toy, M. Newcomb and P. F. Hollenberg, Hypersensitive mechanistic probe studies of
cytochrome P450-catalyzed hydroxylation reactions. Implications for the cationic pathway, J. Am.

Chem. Soc., 1998, 120, 7719-7729.

[12] Z.-H. Xia, C.-L. Zhang, Z.-H. Gao and S. Ye, Switchable decarboxylative heck-type reaction
and oxo-alkylation of styrenes with N-hydroxyphthal imide esters under photocatalysis, Org. Lett.,
2018, 20, 3496-3499.

[13] Y. Gan, N. Zhang, S. Huang and Y. Liu, Nickel-catalyzed cross-coupling of aryl pivalates with
cyclobutanols involving C-O and C-C bond cleavage, Chin. J. Chem., 2020, 38, 1686—1690.

[14] M. Das, M. D. Vu, Q. Zhang and X.-W. Liu, Metal-free visible light photoredox enables
generation of carbyne equivalents via phosphonium ylide C—H activation, Chem. Sci., 2019, 10,

1687-1691.

[15] D. Wu, S.-S. Cui, F. Bian and W. Yu, Visible light driven and copper-catalyzed C(sp*)-H

functionalization of o-pentafluorobenzoyl ketone oximes, Org. Lett., 2021, 23, 6057-6061.

$143



[16] E. Speckmeier, P. J. W. Fuchs and K. Zeitler, A synergistic LUMO lowering strategy using
Lewis acid catalysis in water to enable photoredox catalytic, functionalizing C—C cross-coupling of

styrenes, Chem. Sci., 2018, 9, 7096-7103.

[17] J. F. Bunnett and J. A. Skorcz, Homocyclic ring closures via benzyne intermediates. A new

synthesis of 1-substituted benzocyclobutenes, J. Org. Chem., 1962, 27, 3836-3843.

[18] L. Li and S. B. Herzon, Temporal separation of catalytic activities allows anti-markovnikov

reductive functionalization of terminal alkynes, Nat. Chem., 2014, 6, 22-27.

[19] C. Chen, X. Shen, J. Chen, X. Hong and Z. Lu, Iron-catalyzed hydroboration of
vinylcyclopropanes, Org. Lett., 2017, 19, 5422-5425.

[20] N. Kise, Theoretical study of electroreductive intramolecular coupling of nonconjugated

olefinic and aromatic ketones, J. Org. Chem., 2004, 69, 2147-2152.

[21] J. Masson-Makdissi, J. K. Vandavasi and S. G. Newman, Switchable selectivity in the Pd-

catalyzed alkylative cross-coupling of esters, Org. Lett., 2018, 20, 4094—4098.

[22] E. Richmond, V. D. Vukovi¢ and J. Moran, Nucleophilic ring opening of donor—acceptor

cyclopropanes catalyzed by a brensted acid in hexafluoroisopropanol, Org. Lett., 2018, 20, 574-577.

5144



