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1. General Details

All air-sensitive manipulations were carried out under the inert gas atmosphere using standard Schlenk
techniques. Glassware was oven or flame dried immediately prior to use. DCM was freshly distilled from
calcium hydride under nitrogen. All other solvents and commercial reagents were used as supplied
without further purification unless stated otherwise.'H NMR, '3C NMR and F NMR spectra were
recorded on an AVANCE 500 Bruker spectrometer operating at 500 MHz, 125 MHz and 470 MHz in
CDCl;, respectively, and chemical shifts were reported in ppm from internal TMS(3). GC-MS were
performed on an ISQ Trace 1300 (electrospray ionization: EI). GC analysis were performed on an Agilent
7890A instrument (Column: Agilent 19091J-413: 30 m x 320 um x 0.25 um, carrier gas: N,, FID detector.
Elemental analyses were performed on a Yanagimoto MT3CHN recorder. [IrCp*Cl,],' and a,f-

unsaturated ketones 1d-1r, 1z were prepared according to literature.?
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2. General Procedure for Synthesis of a,f-Unsaturated Ketones

Synthesis of a,p-unsaturated ketones 1d-1r, and 12>

o o NaOH o
EtOH/H,O
+ I
AI’)K kR 0°C-rit. ArMR

1d-1r, 1z
Aromatic ketone(10 mmol, 1.0 equiv) in 6 mL ethanol was added a solution of NaOH(520 mg, 13 mmol, 1.3 equiv) in

H,0(10 mL), then the aldehyde(10 mmol, 1.0 equiv) was added gradually at 0 °C. The mixture was then allowed to
warm to room temperature and stirred for 4 h after which a precipitate of the product formed. The product was collected
by suction filtration on a Buchner funnel and washed repeatedly with cold water. Recrystallization from ethanol or

purification by silica gel chromatography for liquid products.

Synthesis of a,B-unsaturated ketones 1s-1u, and 1aa

Ph
. _Ph 0]
“Ppn o+ U

Preparation of phosphorane:?

To a solution of 2-bromoacetophenone (10 mmol) in CH,Cl, (50 mL) at rt was added triphenylphosphine (10 mmol) and
the solution was allowed to stir for 4 h before being concentrated under reduced pressure. The residue was dissolved in
CH,Cl;:H,0 (8 mL/12mL) and 2 M NaOH (10 mL, 20 mmol) was added. The reaction mixture was stirred overnight at
rt before being extracted with CH,Cl, (20 mL X 3). The combined organic fraction were washed with brine, dried
(MgSO0,), filtered and concentrated under reduced pressure to give the product as a white solid (3.23 g, 85%); mp 176-
177 °C; {lit13® mp 174-176 °C}.

General procedure A

The dry phosphorane was dissolved in freshly distilled DCM under N,, followed by addition of dry aldehyde. The
reaction mixture was heated to reflux until all of the aldehyde was consumed as indicated by TLC. The reaction mixture
was then concentrated under reduced pressure after filtration and the residue was purified by flash chromatography on

silica gel (EtOAc/Petroleum ether) to afford the corresponding a,B-unsaturated ketone.

1-Phenylprop-2-en-1-one(1s)*

The title compound was prepared from 1-phenyl-2-(triphenylphosphoranylidene)ethanone(380 mg, 1 mmol) and dry
(CH,0), (90 mg, 3.00 mmol) in freshly distilled DCM(10 mL) according to the general procedure A. The desired a,f3-
unsaturated ketone 1s(119 mg, 90%) was obtained as a colourless oil after flash chromatography (2.5-5% EtOAc/
Petroleum ether). R(0.36 (5 % EtOAc/Petroleum ether). '"H NMR (500 MHz, CDCl3) § 7.95 (d, /= 7.8 Hz, 2H), 7.58 (t, J =
7.3 Hz, 1H), 7.48 (t, J= 7.5 Hz, 2H), 7.17 (dd, J=17.1, 10.6 Hz, 1H), 6.45 (d, /= 17.1 Hz, 1H), 5.93 (d, /= 10.6 Hz, 1H).
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(E)-1,5-Diphenylpent-2-en-1-one(1t)’

The title compound was prepared from 1-phenyl-2-(triphenylphosphoranylidene)ethanone (380 mg, 1 mmol) and 3-
phenylprpanal (134 mg, 1.00 mmol) in freshly distilled DCM (5 mL) according to the general procedure A. The desired
a,B-unsaturated ketone 1t (221 mg, 94%) was obtained as a colourless oil after flash chromatography (5-10% EtOAc/
Petroleum ether). R;0.28 (5 % EtOAc/Petroleum ether). '"H NMR (500 MHz, CDCl;) & 7.93 — 7.87 (m, 2H), 7.59 — 7.54 (m,
1H), 7.50 — 7.45 (m, 2H), 7.36 — 7.30 (m, 2H), 7.24 (dd, J= 7.2, 5.5 Hz, 3H), 7.10 (dt, /= 15.4, 6.9 Hz, 1H), 6.89 (dt, J=15.4,
1.4 Hz, 1H), 2.90 — 2.84 (m, 2H), 2.70 — 2.63 (m, 2H).

(E)-1-Phenylnon-2-en-1-one(1u)®

The title compound was prepared from 1-phenyl-2-(triphenylphosphoranylidene)ethanone (380 mg, 1 mmol) and
heptanal (114 mg, 1.00 mmol) in freshly distilled DCM (5 mL) according to the general procedure A. The desired a,f3-
unsaturated ketone 1u (196 mg, 91%) was obtained as a colourless oil after flash chromatography (2.5-5% EtOAc/
Petroleum ether). R,0.38 (5 % EtOAc/Petroleum ether). 'H NMR (500 MHz, CDCls) & 7.94 (dt, J = 8.5, 1.6 Hz, 2H), 7.59 —
7.53 (m, 1H), 7.51 — 7.44 (m, 2H), 7.08 (dt, J= 15.4, 6.9 Hz, 1H), 6.88 (dt, /= 15.4, 1.5 Hz, 1H), 2.37 — 2.27 (m, 2H), 1.60 —
1.48 (m, 2H), 1.40 — 1.30 (m, 6H), 0.90 (t, J= 7.0 Hz, 3H).

(E)-5,9-Dimethyl-1-phenyldeca-2,8-dien-1-one(1aa)’

The title compound was prepared from 1-phenyl-2-(triphenylphosphoranylidene)ethanone (380 mg, 1 mmol) and
citronellal (202 mg, 1.00 mmol) in freshly distilled DCM(5 mL) according to the general procedure A. The desired a,3-
unsaturated ketone laa (217mg, 85%) was obtained as a colourless oil after flash chromatography (2.5-5% EtOAc/
Petroleum ether). R, 0.42 (5 % EtOAc/Petroleum ether). "H NMR (500 MHz, CDCl5) 3 7.96 — 7.90 (m, 2H), 7.59 — 7.54 (m,
1H), 7.49 — 7.45 (m, 2H), 7.06 (dt, J = 15.0, 7.4 Hz, 1H), 6.88 (dt, /= 15.3, 1.2 Hz, 1H), 5.13 — 5.03 (m, 1H), 2.40 — 2.28 (m,
1H), 2.18 (ddt, J= 8.7, 7.5, 4.4 Hz, 1H), 2.07 — 1.96 (m, 2H), 1.69 (s, 3H), 1.61 (s, 3H), 1.36 — 1.26 (m, 3H), 0.95 (d, /= 6.7
Hz, 3H).
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3. General Procedure for Transfer Hydrogenation

General procedure of condition A for the [IrCp*Cl,], catalyzed conjugate reduction of a,p-
unsaturated ketones.

An Ar purged flame-dried Schlenk tube (25 mL) containing a,B-unsaturated ketone 1 (0.40 mmol, 1 equiv), [IrCp*Cl,],
(1 mol%), and K,CO; (5 mol%) were added 2-PrOH (4 mL). The reaction mixture was stirred at 85 °C for 5 h unless
stated otherwise. After the reaction was complete, the solvent was removed under reduced pressure. The crude residue
was purified by flash column silica gel chromatography (petroleum ether/ ethyl acetate: 95:5 to 90:10) to yield the
product 2.

General procedure of condition B for the [IrCp*Cl,], catalyzed transfer hydrogenation of a.f-
unsaturated ketones.

An Ar purged flame-dried Schlenk tube (25 mL) containing a,fB-unsaturated ketone 1 (0.40 mmol, 1 equiv), [IrCp*Cl,],
(1 mol%), and KOH (50 mol%) were added 2-PrOH (4 mL, containing 40 pL n-hexadecane as internal standard). The
reaction mixture was stirred at 85 °C for 5 h unless stated otherwise. The reaction mixture was cooled to ambient
temperature. A sample of the mixture was filtered with 0.22p organic filter head and then directly subjected to GC

analysis.

General procedure for the conjugate reduction of 1aa

An Ar purged flame-dried Schlenk tube (25 mL) containing o,B-unsaturated ketone laa (0.50 mmol, 1 equiv),
[IrCp*Cl,], (2 mol%), and K,COs (10 mol%) were added 2-PrOH (4 mL). The reaction mixture was stirred at 100 °C for
10 h. After the reaction was complete, the solvent was removed under reduced pressure. The crude residue was purified

by flash column chromatography on silica gel (petroleum ether/ ethyl acetate) to yield the product 2aa.
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4. Data of NMR

1,3-Diphenylpropan-1-one (2a)’

'H NMR (500 MHz, CDCly) & 8.00 (d, J = 7.8 Hz, 2H), 7.59 (t, J = 7.3 Hz, 1H), 7.49 (t, J = 7.6 Hz, 2H), 7.35 (t, J = 7.4
Hz, 2H), 7.30 (d, J = 7.3 Hz, 2H), 7.25 (t, J = 7.1 Hz, 1H), 3.34 (t, J = 7.7 Hz, 2H), 3.12 (t, J = 7.6 Hz, 2H). 3C NMR
(125 MHz, CDCl3) 6 198.26, 140.35, 135.90, 132.12, 127.66, 127.59, 127.49, 127.10, 125.20, 39.49, 29.18.

1,3-Diphenylpropan-1-ol (3a)3

'H NMR (500 MHz, CDCl3) § 7.39 (d, J = 4.2 Hz, 4H), 7.32 (t, J = 6.9 Hz, 3H), 7.26 — 7.19 (m, 3H), 4.72 (s, 1H), 2.87 —
2.64 (m, 2H), 2.22 — 2.02 (m, 2H), 1.96 (s, 1H). 13C NMR (125 MHz, CDCl;) § 144.68, 141.89, 128.64, 128.55, 127.77,
126.04, 77.40, 77.15, 76.89, 74.01, 40.58, 32.18.

3-Phenyl-1-(p-tolyl)propan-1-one (2b)>

"H NMR (500 MHz, CDCl3) 8 7.87 (d, J = 7.8 Hz, 2H), 7.29 (dt, J = 8.9, 6.5 Hz, 6H), 7.22 (t, /= 7.1 Hz, 1H), 3.28 (t, J
= 7.7 Hz, 2H), 3.07 (t, J = 7.4 Hz, 2H), 2.41 (s, 3H). 3C NMR (125 MHz, CDCl3) § 199.02, 143.94, 141.52, 134.52,
129.40, 128.63, 128.55, 128.29, 126.21, 40.45, 30.34, 21.74.

1-(4-Methoxyphenyl)-3-phenylpropan-1-one (2¢)?

'H NMR (500 MHz, CDCl;) & 7.95 (d, J = 8.9 Hz, 2H), 7.30 (t, /= 7.4 Hz, 2H), 7.26 (d, J= 7.1 Hz, 2H), 7.21 (t,J=17.2
Hz, 1H), 6.93 (d, J = 8.8 Hz, 2H), 3.86 (s, 3H), 3.25 (dd, J = 10.0, 5.5 Hz, 2H), 3.06 (t, J = 7.7 Hz, 2H). 13C NMR (125
MHz, CDCls) 6 196.84, 162.48, 140.49, 129.32, 129.02, 127.52, 127.44, 125.10, 112.76, 54.47, 39.12, 29.37.

1-(4-Fluorophenyl)-3-phenylpropan-1-one (2d)?

'H NMR (500 MHz, CDCl3) & 7.94 (dd, J = 8.9, 5.4 Hz, 2H), 7.28 — 7.24 (m, 2H), 7.21 (dd, J = 5.1, 3.2 Hz, 2H), 7.17
(dd, J=11.4, 4.3 Hz, 1H), 7.11 — 7.04 (m, 2H), 3.23 (t, J = 7.7 Hz, 2H), 3.05 — 3.00 (m, 2H). 13C NMR (125 MHz,
CDCl3) 6 197.69, 165.83 (d, J = 254.4 Hz), 141.25, 133.44, 130.76 (d, J = 8.5 Hz), 128.66, 128.52, 126.30, 115.78 (d, J
=21.7 Hz), 40.45, 30.23. 'F NMR (470 MHz, CDCl3) 3 -105.32.

1-(4-Chlorophenyl)-3-phenylpropan-1-one (2¢)?

"H NMR (500 MHz, CDCl3) 6 7.91 (d, J= 8.2 Hz, 2H), 7.44 (d, J= 8.2 Hz, 2H), 7.33 (t, J = 7.4 Hz, 2H), 7.29 — 7.21 (m,
3H), 3.29 (t, J = 7.6 Hz, 2H), 3.09 (t, J = 7.6 Hz, 2H). 13C NMR (125 MHz, CDCl;) § 197.01, 140.08, 138.53, 134.18,
128.49, 127.95, 127.60, 127.44, 125.26, 39.45, 29.07.

1-(4-Bromophenyl)-3-phenylpropan-1-one (2f)?

'H NMR (500 MHz, CDCls) 4 7.81 (d, J= 8.5 Hz, 2H), 7.59 (d, J = 8.5 Hz, 2H), 7.31 (t, J= 7.5 Hz, 2H), 7.28 — 7.18 (m,
3H), 3.26 (dd, J = 10.0, 5.3 Hz, 2H), 3.06 (t, J = 7.6 Hz, 2H). 3C NMR (125 MHz, CDCl;) 3 198.29, 141.14, 135.67,
132.03, 129.68, 128.68, 128.52, 128.34, 126.34, 40.51, 30.14.

1-(3-Chlorophenyl)-3-phenylpropan-1-one (2g)°
'H NMR (500 MHz, CDCl;) 8 7.93 (s, 1H), 7.83 (d, J= 7.8 Hz, 1H), 7.53 (dd, J = 8.0, 0.9 Hz, 1H), 7.40 (t, J = 7.9 Hz,
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1H), 7.31 (t, J = 7.5 Hz, 2H), 7.25 (d, J = 7.5 Hz, 2H), 7.22 (t, J = 7.3 Hz, 1H), 3.28 (t, J = 7.7 Hz, 2H), 3.07 (t, J= 7.6
Hz, 2H). 3C NMR (125 MHz, CDCl3) § 197.95, 141.06, 138.53, 135.08, 133.05, 130.02, 128.66, 128.49, 128.29, 126.33,
126.18, 40.62, 30.08.

3-Phenyl-1-(o-tolyl)propan-1-one (2h)>

'"H NMR (500 MHz, CDCl;) 8 7.61 (d, J = 7.4 Hz, 1H), 7.40 — 7.34 (m, 1H), 7.31 (t, J = 7.5 Hz, 2H), 7.27 — 7.19 (m,
5H), 3.24 (t, J = 7.6 Hz, 2H), 3.06 (t, J = 7.6 Hz, 2H), 2.49 (s, 3H). *C NMR (125 MHz, CDCl;)  203.49, 141.31,
138.20, 138.03, 132.08, 131.36, 128.63, 128.54, 126.24, 125.79, 43.34, 30.46, 21.36.

1-(Naphthalen-2-yl)-3-phenylpropan-1-one (2i)*

'"H NMR (500 MHz, CDCl;) 6 8.47 (s, 1H), 8.05 (dd, J = 8.6, 1.6 Hz, 1H), 7.94 (d, J = 8.1 Hz, 1H), 7.89 (t,J = 8.9 Hz,
2H), 7.65 - 7.58 (m, 1H), 7.55 (dd, J=11.0, 3.9 Hz, 1H), 7.37 — 7.27 (m, 4H), 7.25 — 7.20 (m, 1H), 3.50 — 3.40 (m, 2H),
3.19 — 3.08 (m, 2H). 3C NMR (125 MHz, CDCl;) & 199.27, 141.46, 135.70, 134.32, 132.65, 129.79, 129.65, 128.66,
128.57, 127.88, 126.87, 126.27, 123.96, 40.67, 30.40.

1-Phenyl-3-(p-tolyl)propan-1-one (2j)?

'H NMR (500 MHz, CDCl3) 6 7.98 (d, J = 7.4 Hz, 2H), 7.57 (t, J= 7.4 Hz, 1H), 7.47 (t, J = 7.7 Hz, 2H), 7.15 (dd, J =
19.7, 8.0 Hz, 4H), 3.30 (dd, J = 10.0, 5.5 Hz, 2H), 3.05 (t, /= 7.7 Hz, 2H), 2.34 (s, 3H). 3C NMR (125 MHz, CDCl;) &
198.36, 137.23, 135.96, 134.64, 132.04, 128.24, 127.62, 127.33, 127.08, 39.63, 28.77, 20.03.

3-(4-Methoxyphenyl)-1-phenylpropan-1-one (2k)>

"H NMR (500 MHz, CDCl3) 8 7.98 (d, J= 7.5 Hz, 31H), 7.57 (t, J = 7.4 Hz, 16H), 7.47 (t, J= 7.6 Hz, 31H), 7.28 (s, 2H),
7.19 (d, J = 8.5 Hz, 31H), 6.87 (d, J = 8.5 Hz, 31H), 3.81 (s, 46H), 3.29 (t, J = 7.7 Hz, 32H), 3.04 (t, /= 7.6 Hz, 32H),
0.03 (s, 1H). 3C NMR (125 MHz, CDCl;) & 198.42, 157.04, 135.96, 132.35, 132.04, 128.37, 127.61, 127.06, 112.99,
54.29,39.71, 28.32.

3-(4-Chlorophenyl)-1-phenylpropan-1-one (21)?

'H NMR (500 MHz, CDCl;) 6 7.97 (d, J = 7.7 Hz, 2H), 7.58 (t, /= 7.3 Hz, 1H), 7.47 (t, J= 7.6 Hz, 2H), 7.27 (d, J=8.1
Hz, 2H), 7.20 (d, J = 8.1 Hz, 2H), 3.30 (t, J = 7.5 Hz, 2H), 3.06 (t, J = 7.5 Hz, 2H). 3C NMR (125 MHz, CDCl;)
197.87,138.78, 135.77, 132.21, 130.88, 128.87, 127.67, 127.63, 127.04, 76.36, 76.10, 75.85, 39.15, 28.39.

1-Phenyl-3-(4-(trifluoromethyl)phenyl)propan-1-one (2m)?

'"H NMR (500 MHz, CDCl;) 6 7.96 (d, J = 7.3 Hz, 2H), 7.56 (dd, J = 13.3, 7.6 Hz, 3H), 7.46 (t, J = 7.7 Hz, 2H), 7.37 (d,
J=18.0 Hz, 2H), 3.33 (t, /= 7.5 Hz, 2H), 3.14 (t, J = 7.5 Hz, 2H). 13C NMR (125 MHz, CDCl;) § 197.57, 144.48, 135.71,
132.25, 127.83, 127.69, 127.42, 127.02, 124.44, 123.34(q, Jc.r = 274.8 Hz), 38.81, 28.79. 1°F NMR (470 MHz, CDCls) &
-62.35.

1-Phenyl-3-(3-(trifluoromethyl)phenyl)propan-1-one (2n)'°

'H NMR (500 MHz, CDCly) & 7.96 (d, J = 7.3 Hz, 2H), 7.57 (t, J = 7.4 Hz, 1H), 7.52 (s, 1H), 7.46 (t, J = 7.7 Hz, 4H),
7.43 —7.38 (m, 1H), 3.33 (t, J = 7.6 Hz, 2H), 3.14 (t, J = 7.5 Hz, 2H). 3C NMR (125 MHz, CDCls) & 197.60, 141.23,
135.72,132.23, 130.98, 129.84 (q, J = 32.4 Hz), 127.95, 127.67, 127.03, 124.15, 123.18(q, J = 271.4 Hz), 122.06, 38.97,
28.80. 1°F NMR (470 MHz, CDCl3) & -62.56.
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1-Phenyl-3-(2-(trifluoromethyl)phenyl)propan-1-one (20)

"H NMR (500 MHz, CDCl3) 8 7.98 (d, J = 7.3 Hz, 2H), 7.67 (d, J= 7.9 Hz, 1H), 7.58 (t, J = 7.4 Hz, 1H), 7.49 (dt, J =
15.4,7.8 Hz, 3H), 7.42 (d, J= 7.6 Hz, 1H), 7.34 (t, J = 7.6 Hz, 1H), 3.34 — 3.29 (m, 2H), 3.29 — 3.24 (m, 2H). 3C NMR
(125 MHz, CDCl3) 8 197.64, 139.16, 135.70, 132.18, 130.99, 130.37, 127.65, 127.05, 125.35, 125.11, 123.64 (q, J =272
Hz), 39.55, 26.10. ’F NMR (470 MHz, CDCl3) 8 -59.69. GCMS (EI) m/z: 278 (M*); Anal. Caled for C;¢H;3F;0: C,
69.06; H, 4.71%. Found: C, 68.97; H, 4.95%.

1-(4-Chlorophenyl)-3-(2-(trifluoromethyl)phenyl)propan-1-one (2p)

'H NMR (500 MHz, CDCl3) 4 7.91 (d, J= 8.6 Hz, 2H), 7.66 (d, J= 7.9 Hz, 1H), 7.50 (t, J=7.5 Hz, 1H), 7.44 (d, J= 8.6
Hz, 2H), 7.40 (d, J = 7.7 Hz, 1H), 7.34 (t, J= 7.6 Hz, 1H), 3.26 (s, 4H). 3C NMR (125 MHz, CDCl;) & 196.40, 138.90,
138.66, 133.99, 131.03, 130.35, 128.46, 127.97, 127.97 (q, J = 30.1 Hz), 125.45, 125.18, 123.62(q, J = 271.7 Hz), 39.52,
26.05. 1F NMR (470 MHz, CDCl;) 8 -59.67. GCMS (EI) m/z: 312 (M*); Anal. Calcd for C;¢H,CIF;0: C, 61.45; H,
3.87%. Found: C, 61.15; H, 4.04%.

1-(Furan-2-yl)-3-phenylpropan-1-one (2q)?

'"H NMR (500 MHz, CDCl;) 6 7.57 (d, J = 1.1 Hz, 1H), 7.32 — 7.27 (m, 2H), 7.25 (d, /= 6.8 Hz, 2H), 7.21 (dd, J=11.4,
4.2 Hz, 1H), 7.18 — 7.16 (m, 1H), 6.52 (dd, J=3.5, 1.7 Hz, 1H), 3.18 — 3.13 (m, 2H), 3.05 (dd, J= 9.9, 5.5 Hz, 2H). 13C
NMR (125 MHz, CDCl;) 6 188.59, 152.78, 146.41, 141.08, 128.62, 128.52, 126.28, 117.10, 112.30, 40.28, 30.06.

3-Phenyl-1-(thiophen-2-yl)propan-1-one (2r)>

'"H NMR (500 MHz, CDCl3) 8 7.70 (dd, J = 3.8, 1.1 Hz, 1H), 7.63 (dd, J= 4.9, 1.1 Hz, 1H), 7.35 — 7.28 (m, 2H), 7.28 —
7.24 (m, 2H), 7.24 — 7.18 (m, 1H), 7.12 (dd, J= 4.9, 3.8 Hz, 1H), 3.27 — 3.21 (m, 2H), 3.08 (dd, /= 9.8, 5.7 Hz, 2H). 13C
NMR (125 MHz, CDCl3) 6 192.28, 144.28, 141.12, 133.69, 131.95, 128.67, 128.55, 128.22, 126.34, 41.26, 30.50.

Propiophenone (2s)!!

'H NMR (500 MHz, CDCl3) 5 8.00 — 7.90 (m, 2H), 7.53 (dd, J = 10.5, 4.2 Hz, 1H), 7.43 (dd, J = 10.7, 4.7 Hz, 2H), 2.98
(q, J = 7.2 Hz, 2H), 1.21 (t, J = 7.2 Hz, 3H). 3C NMR (125 MHz, CDCl3) § 200.90, 137.00, 132.97, 128.65, 128.06,
31.87, 8.33.

1,5-Diphenylpentan-1-one (2t)!2

'H NMR (500 MHz, CDCl3) & 8.00 — 7.94 (m, 2H), 7.61 — 7.55 (m, 1H), 7.48 (dd, J = 10.7, 4.8 Hz, 2H), 7.34 — 7.27 (m,
2H), 7.25 - 7.17 (m, 3H), 3.02 (t, J = 7.2 Hz, 2H), 2.70 (t, J = 7.5 Hz, 2H), 1.87 — 1.79 (m, 2H), 1.79 — 1.70 (m, 2H). 13C
NMR (125 MHz, CDCls) & 200.40, 142.36, 137.15, 133.03, 128.67, 128.51, 128.42, 128.15, 125.86, 38.52, 35.91, 31.21,
24.10.

1-Phenylnonan-1-one (2u)'?

'H NMR (500 MHz, CDCL;) 6 8.01 — 7.95 (m, 2H), 7.61 — 7.54 (m, 1H), 7.52 — 7.44 (m, 2H), 3.03 — 2.94 (m, 2H), 1.80
—1.70 (m, 2H), 1.42 — 1.24 (m, 10H), 0.90 (t, J = 7.0 Hz, 3H). 13C NMR (125 MHz, CDCly) § 200.74, 137.21, 132.95,
128.64, 128.16, 38.75, 31.94, 29.50, 29.27, 24.50, 22.76, 14.20.

4-Phenylbutan-2-one (2v)'*
'H NMR (500 MHz, CDCl3) § 7.24 (t, J = 7.5 Hz, 2H), 7.15 (t, J = 7.7 Hz, 3H), 2.85 (t, J = 7.6 Hz, 2H), 2.72 (t, J = 7.6
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Hz, 2H), 2.09 (s, 3H). 3C NMR (125 MHz, CDCl;) 6 207.96, 141.09, 128.59, 128.38, 126.21, 45.26, 30.13, 29.86.

4-(Furan-2-yl)butan-2-one 2w)'*

TH NMR (500 MHz, CDCl3) 6 7.31 (d, J= 1.0 Hz, 1H), 6.29 (dd, J=2.8, 2.0 Hz, 1H), 6.01 (d, J = 2.6 Hz, 1H), 2.94 (t,J
— 7.4 Hz, 2H), 2.81 (t, J = 7.4 Hz, 2H), 2.19 (s, 3H). 3C NMR (125 MHz, CDCly) § 207.44, 154.60, 141.19, 110.31,
105.29, 41.80, 30.02, 22.28.

Cyclohexanone (2x)'!
'H NMR (500 MHz, CDCly) & 2.30 (t, J = 6.5 Hz, 4H), 1.87 — 1.78 (m, 4H), 1.72 — 1.65 (m, 2H). 13C NMR (125 MHz,
CDCl;) 6 212.24, 42.06, 27.10, 25.07.

5,9-Dimethyl-1-phenyldec-8-en-1-one (2aa)

"H NMR (500 MHz, CDCl3) 8 7.95 — 7.90 (m, 2H), 7.53 (t, J = 7.4 Hz, 1H), 7.43 (t,J= 7.7 Hz, 2H), 5.17 — 4.48 (m, 1H),
2.92 (t,J=17.5 Hz, 2H), 1.95 (qd, J = 14.5, 7.4 Hz, 2H), 1.80 — 1.67 (m, 2H), 1.65 (s, 3H), 1.58 (s, 3H), 1.48 — 1.40 (m,
1H), 1.34 (dddd, J = 19.6, 15.3, 7.5, 4.0 Hz, 2H), 1.23 — 1.13 (m, 2H), 0.88 (d, J = 6.6 Hz, 3H). 13C NMR (125 MHz,
CDCl;) 6 200.68, 137.21, 132.97, 131.20, 128.65, 128.15, 125.00, 39.02, 37.08, 36.73, 32.44, 25.82, 25.62, 22.00, 19.58,
17.74. GCMS (EI) m/z: 287 (M™); Anal. Calcd for CgH,cO: C, 83.67; H, 10.14%. Found: C, 83.49; H, 10.25%.
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6. Spectra of Products
H NMR (500 MHz, CDCl5)

=R O MO MOI= 0L =0 CD 0 =i O = [+2]
B e e S e e e Hedededed ol =
Vi P
1,3-diphenylpropan-1-one(2a)
B il _ UL | 1
el el o
= O O < < — O
o OOV OO O oo
: --_l—.l : 1 1.
T 1 — T T T T T T ¥ T T . T T T T T T T
8.5 8.0 7.5 7.0 8.5 6.0 B 50 4.5 4.0 ;S 3. 2 2.0 1.5 0 0.5 )

f1 (ppm}

13C NMR (125 MHz, CDCl3)

S10



m —_~
Q3 o) I
o) ) o
S = Fe
? : Q I
5 Ty : I
® - ® ] b
o Q‘D.L Q
=4 I 690 71 - ) _ rie
o 2 ., 110 31 S -
g o ° 5
I 50 71 ) [
s g 101 21 < ; s
3 ‘ o1 o] 2 3. F
6o « L= L 6] ™ 3
9L1 "6¢ ik w § 081 2% ke — MW u\[_
I 1617~ == ~80°¢
£6F 66— 3 (¥ £69°Z 4 Fei
I Z0L°2 P T L
La CTL'? |.F|~ Mlmo mlm
‘ 12L°% _ =
" V6L T _ ‘
I BGL T L=
" 0LL°Z | [
768 "GL 8LLC _ L
LV .EW " 68L°2 _ [~
T0F ‘0L ¥ L2 16L°C m ;
M | | ‘
Lo 2L v— — F00'T
g 1
L6151 w | & E
) = w
6 *L2T L2 I
Mow Mm_ i a 867 L .
. 3 G8% "L _J) J967%-
€21 2L R g * ) 9677
868 ‘€14 I 20¢ "L ———— %167,
0S€ "0¥1 & mww L6 ¢
[ mm.m.‘.\_n =
L2 £6¢ "L _ [
I = [
I,n:, (@) o
Pt i
8 P
I T .
ls 2 e
' o 3
i = .
G296 8B 1— L8 wn Fs
Ik oz
r T

S11

13C NMR (125 MHz, CDCl5)



~Mm oMot

=00 =f LD~ <1 — I =F WO b~ Lo
O o Hellal Nl (= =2 E=] b= [
. . ), 8 Dt ks k=] o] —
=+ - 0 OC b~ D . . .
HH NN = o o =+ = ]
it H i Folr e -0} — 4 = o~ -+ o
T - ]

OH

1,3-diphenylpropan-1-ol(3b)

wMMwmewwmew HMMMMWWMW' wwmwwmtwwwmwwwmw

T T T T T T T T T — T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10

1H NMR (500 MHz, CDCl,)

3-phenyl-1-(p-tolyl)propan-1-one(2b)

o LJ,L-J] S JUL_ /L _J\i,JL,_, |
0L b, i 7
(@)] o] - H O Qo
& &, O 00 o O [ap]
ey e 1~ 1
T T T T Wit T T T T T T T T -1 | Aol T T T T T
8.5 8.0 o 7.0 6.5 6. ( 5. 5. ( 4.5 4.0 3.5 3.0 2.5 2.0 5 1.0 ). & ) 0.5
(ppm

13C NMR (125 MHz, CDCl3)

S12



o~ < — N 00 0O LY O3 LY

[ = oG = 00— L 09 0O — [ar] =

o SO M WO LD NN ol b= To] =+ =+
5 S = =H [ap] =

2] o7 — =t G 00 00 00 WO A :

7] = =H o O3 O O N b~ [~ O =] (=] —
— = = e ] [ - o o™
| SO I

3-phenyl-1-(p-tolyl)propan-1-one(2b)

iy Mwwwwmwmmm Wiomp s I A A Al Y

1H NMR (500 MHz, CDCl,)

S13



[A0N

L¥0 "

290 ¢

8LO "

8EC ¢

i

Pae "¢

692 °
798"

BI6 ¢

9¢6
P61 "
80C *
2ee "
162 "
G9¢ °
682 "
€0€ *
81€ "
626
LS6

0—

= = = b= = [ b= = = 0= OO
Ve

1-(4-methoxyphenyl)-3-phenylpropan-1-one(2c)

-

A

e H\@@ 5

——— HI#O g

J 2004

13C NMR (125 MHz, CDCl5)

89€ 67—

el 66—

IV 'P6—

66 "GL
€80 .cww
LOE 9L

L8L°
L60 "
ey’
BIG"
jZdth
Gee "
a6l "

€8

2

e9T—

961—

1-(4-methoxyphenyl)-3-phenylpropan-1-one(2c)

20

40

60

90 80

100

120 110

130

1H NMR (500 MHz, CDCl,)

S14



660°0-—

a1’
LZ0”
e¥0°
91¢ "
ee e
v

060

090
020
¥20
L80
160
960

91¢
8Ye

¢9¢

Jq
960 °
"
"L
7
1
/]
¢ A
961 ”
0.1
681"
L81°
€06 "
{58

‘I
616"

o
162 °

TR
bLE "
Lig’
66 "
9e6 °
£¥6 "
F56 °

L1

= b~ [~ b= 0= 0

Ly

L

HEbERe

1-(4-fluorophenyl)-3-phenylpropan-1-one(2d)

=00 g
=G0 ¢

5.0

13C NMR (125 MHz, CDCl3)

i
&
o
L
1
¥
[
o
[

G
g

9¢¢ 0€—

0S¥ "0F—

668 9L
6%1 .EW
e0F "LL

69 "CT1
98 .m:v
0€ 931
14 .WNHW
99 "8I
¢l 0gl
61 .of\\
¥y el
m_m .:;\\

G8 "FOT~
¥8 991~

89°L61—

1-(4-fluorophenyl)-3-phenylpropan-1-one(2d)

M thmwmwmm ‘WWWMJWWWM

SV SO [

30

50

60

70

90

120 110 100
ppm)

130

140

15

160

70

200 190 8

10

»

S15



19F NMR (470 MHz, CDCl3)
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1H NMR (500 MHz, CDCl,)

800 '0—

850"
0L0°
980"
99g
I8¢ ¢
96¢

€02 "
816"
£ee”
Fre”
656"
162"
606"

ree

08€ "
96¢€ "
eolv "
816"
085"
peS "
966 ”°
6187
¥es”
966"

l*F-l“l‘-t‘-i“-F-r‘-\Fl;;F-llﬁl“-t-t‘-F-l\F-

Cl
1-(3-chlorophenyl)-3-phenylpropan-1-one(2g)

LS ] \

\J

rmn U,

J L2

= F10°¢"

= T00°¢

4.0
f1 (ppm)

W
gp.
2O
<o
_n
7.0

u\,__w_uJul
-
v
DN C
=)
.—l

13C NMR (125 MHz, CDCl3)

S19



10

T
0

lwlwwﬂww«»w
0]
3-phenyl-1-(o-tolyl)propan-1-one(2h)

1-(3-chlorophenyl)-3-phenylpropan-1-one(2g)

O
L0 08— O _ = O
@)
919 "0F— ¥ ig
) 88 "G~ = T6
L¥8°9L - 50°€
101 ”t/ —_— " BD.LP .
£ag L. L1205~ 5 ¥00
(R — ()
= 0v2 €
ez ¢

(ppm)

100

T
110

Vrimrtrtrmsrsnomsipet

¢819¢l1
826 921
885 .wmﬁw.

167 82T — L=
659 '8Z1 - :
020 .oﬂ\ 3 T
160 "€ET — E
920 "GE1
€65 '8¢T
290 ‘T¥T _
- 007 L1
L8 61z "L
! 067 L1
e —~ Fhe'L
S sy
. 8 sst
8 O 1627
LG 908 L
ls T T128°L9
R I | —— N
o o 9¢e L ==
6 ) o =
96 “LET g R 69g2] j WNMW.
= e .& Rep
L= £ oose o
#' = 09
T Lo

S20

3

"1 (ppm)

3

13C NMR (125 MHz, CDCl5)



96 e —

hmm.mﬁ
181 .R.W
GEF "LL

981 "Gel
s .@m:/
7S "8al
9¢9 .mmﬁV
POt 1el
¥80 "2¢el
Fe0 "8el
202 .xm:\
GIE vl

b6y "€08—

3-phenyl-1-(o-tolyl)propan-1-one(2h)

wwwjmwwmwwwwm W ottty Ao WWWWWJMLMM

10

30

180 170 160 150 140

190

1H NMR (500 MHz, CDCl,)

800

gzl
b1
941
GeY
¢Sy

4

are
19¢
v6¢
LOE
¢le

Gag

295"
989G "

sl
¢09 "
0L8°
888
906
ve6
056 °
9t0 "
660"
£50 "
950"

884

v’

e
o
]
o
L3E " L
Ere "L
166 L1

]
N\I
N\l

‘0—

=4

”mw
6
B
:

14

1-(naphthalen-2-yl)-3-phenylpropan-1-one(2i)

ML

543

w

6.0

13C NMR (125 MHz, CDCl5)

S21



o

699

¢98”’

‘06—

0 —

1-(naphthalen-2-yl)-3-phenylpropan-1-one(2i)

I ams

08"

646
alLe”
aLs”
L8
G9g-
€99°
Ly9-
164"
679"
8IE"
669
9%

kLe”

€aln
9211
9214
121l
gz1~¢
8Z1T
6214
631
Nm%
Vel
Sy
11

=T

661—

50

90

120

30

180 i 160 15 140 1

190

(ppm)

1H NMR (500 MHz, CDCl,)

[e0

Ere”
8E0 '€

e

£8E "
068 "
663 "¢
vie”

0]
690

eal”
661"
€91 "
6L1"
09¢ "
15% "
997 *
fai
£9g”
L9G°
a8S "
0L6°
G86 °

“0—

bl hiniry

1-phenyl-3-(p-tolyl)propan-1-one(2))

= 00"

J

e — R0

T yo6-
L6
— ¥ob ']

) FI0°% -

1 (ppm)

13C NMR (125 MHz, CDCl5)

S22



S23

3-(4-methoxyphenyl)-1-phenylpropan-1-one(2k)

i

m =
(0]
n Fo
o
1
O & L2 080 "0—
S
620 02— =4 w Lo
191 87— > .5
191 "82 3 i
(@] 1 M i
Q
979 "6E— S . Lo
()%
> =
[ [~ &
(0]
e
b Le
£68 'GLy [ €20 ¢
L80 9L S I 880 ¢
ThE "9L -2 £50 ¢
. GLT €
Lo :wm.mw
90¢ "€
\fuwm 908-¢
8L0°L21 | s
mmm.a_w =
729 °L31 _J
:&.mmﬁ\x 3 -8
PF0 "ZET —_— !
€F9 el i | =
966 "Gel 3 )
BETLET = 868 "0
LS O
I 98T "1
| 2 £07 " L1
a EN.S_"
. 95F L
[S5 o iz
Q  ogy L
ls O 8897
N ELG LN
R = 1sg 17
= 0L6 "L~
g 986L
19€ “861— .
[a'
S S
=2
m”

fl If ppm)

LU L

i&

SN

S




13C NMR (125 MHz, CDCl5)
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19F NMR (470 MHz, CDCl5)
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19F NMR (470 MHz, CDCl5)
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19F NMR (470 MHz, CDCl3)
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1H NMR (500 MHz, CDCl,)
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1-(thiophen+2-yl)-3-(2-(trifluoromethyl)phenyl)propan-1-one(2r)
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13C NMR (125 MHz, CDCl5)
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1H NMR (500 MHz, CDCl,)
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1H NMR (500 MHz, CDCl,)
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13C NMR (125 MHz, CDCl5)
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1H NMR (500 MHz, CDCl,)
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1H NMR (500 MHz, CDCl,)

5,9-dimethyl-1-phenyldec-8-en-1-one(2aa)
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13C NMR (125 MHz, CDCl3)

5,9-dimethyl-1-phenyldec-8-en-1-one(2aa)
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