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1. General remarks

Chemicals were purchased from commercial suppliers and used without further
purification unless otherwise stated. Solvents were dried and purified according to the standard
procedures before use. Reactions were monitored by TLC. Racemic products were obtained
from corresponding substrates catalyzed by dry DMF at room temperature. Flash column
chromatography was performed on silica gels (200-300 mesh). '"H NMR and '3C NMR (300 or
400 and 75 or 100 MHz, respectively) spectra were recorded on a Bruker 300 MHz or 400
MHz NMR spectrometer in CDCI; or DMSO. '"H NMR chemical shifts are reported in ppm (9)
relative to tetramethylsilane (TMS) with the solvent resonance employed as the internal
standard (CDCls, 6 7.26 ppm, DMSO-d; at 2.50 ppm). Data are reported as follows: chemical
shift, multiplicity (s = singlet, brs = broad singlet, d = doublet, t = triplet, td = triplet of
doublets, q = quartet, m = multiplet), coupling constants (Hz) and integration. *C NMR
chemical shifts are reported in ppm from tetramethylsilane (TMS) with the solvent resonance
as the internal standard (CDCls, 6 77.0 ppm, DMSO-d¢ at 39.51 ppm). All enantiomeric ratios
have been controlled by co-injections of the pure sample with the racemates. HRMS data were
obtained on a Bruker Daltonics. Inc mass instrument (ESI). Chiralpak AD-H column, Chiralcel
OD column and Chiralpak IC column were purchased from Daicel Chemical Industries (Hong
Kong, China). Optical rotations were measured on a Perkin-Elmer 241 Polarimeter. Melting

points were recorded on a Buchi Melting Point B-545.

2. Procedures and characterizations data of compounds.
2.1Synthesis of novel lewis base catalysts: catalysts 2a,/1l 2b, 21 2¢, B3I 2d-2i,[*l were

synthesized according to the literature procedures and the analytical data were identical
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to those of literatures. Catalysts 2j-2m were synthesized according to the literature

procedure.!

(1R,2R)-2-(4-phenylpicolinamido)cyclohexyl 4-methyl-benzene-
ﬁj\( /O sulfonate (2j): white solid, m.p: 124-125°C, 32% yield. '"H NMR (300
%o MHz, CDCl3) ¢ 8.54 (d, J= 5.1 Hz, 1H), 8.34 (d, J= 1.5 Hz, 1H), 8.04 (d,

J =179 Hz, 1H), 7.74-7.64 (m, 5H), 7.55 - 7.48 (m, 3H), 7.03 (d, J = 8.3 Hz, 2H), 4.62 - 4.53
(m, 1H), 4.14 - 4.04 (m, 1H), 2.21 (s, 3H), 2.16 - 2.13 (m, 2H), 1.83 - 1.67 (m, 3H), 1.48 - 1.32
(m, 3H). 3C NMR (100 MHz, DMSO) ¢ 163.3, 150.8, 149.2, 148.9, 144.2, 137.1, 134.3, 131.3,
130.1, 129.9, 128.5, 127.4, 125.9, 124.0, 119.4, 84.5, 51.3, 33.1, 31.3, 24.3, 24.0, 21.4. [a]**%
= -27.6 (¢ = 0.5, CH,Cl,); HRMS (ESI): Calcd. for [C,sHpsN,O4S+H] * 451.1613, found
451.1686.

(\/Eﬂ/ (1R,2R)-2-(3-methylpicolinamido)cyclohexyl 4-methylbenzene-
?sO’O sulfonate (2k): white solid, m.p: 75-76°C, 45% yield. '"H NMR (300 MHz,

CDCl,) ¢ 8.35-8.33 (m, 1H), 8.09 (d, J = 9.5 Hz, 1H), 7.66 (d, J = 8.3 Hz,
2H), 7.58 — 7.55 (m, 1H), 7.30 (dd, J = 4.6 Hz, 1H), 7.01 (d, J = 8.0 Hz, 2H), 4.57-4.49 (m,
1H), 4.07-3.96 (m, 1H), 2.66 (s, 3H), 2.26 (s, 3H), 2.19- 2.04 (m, 2H), 1.80-1.69 (m, 3H), 1.45-
1.26 (m, 3H). *C NMR (100 MHz, CDCls) 0 165.3, 146.8, 145.2, 144.0, 140.7, 135.5, 134.3,
129.4, 127.5, 125.6, 83.1, 51.6, 32.4, 31.7, 24.0, 24.0, 21.6, 20.6. [a]**’p = -53.6 (c= 0.5,
CH,Cl,); HRMS (ESI): Calcd for [Cy0H4N,04S+H] *389.1457, found 389.1530.

| X (1S,2R)-1-(picolinamido)-2,3-dihydro-1H-inden-2-yl 4-methyl-

AN
§ ?so:EQ benzenesulfonate (21): white solid, m.p: 123-124°C, 57% yield. '"H NMR
(300 MHz, DMSO) ¢ 8.68 (d, J = 4.1 Hz, 1H), 8.38 (d, J = 9.6 Hz, 1H),
8.09-8.04 (m, 1H), 8.02-7.94 (m, 1H), 7.83-7.52 (m, 3H), 7.50-7.14 (m, 4H), 7.10 (d, J = 8.0
Hz, 2H), 5.72-5.67 (m, 1H), 5.33-5.30 (m, 1H), 3.40 (d, J = 4.6 Hz, 1H), 3.10 (d, J = 17.2 Hz,
1H), 2.22 (s, 3H).13C NMR (100 MHz, CDCls) ¢ 164.2, 149.2, 148.2, 144.5, 139.5, 138.5,
137.2, 133.3, 129.5, 128.6, 127.9, 127.5, 126.4, 125.3, 123.6, 122.3, 83.6, 55.9, 38.5, 21.6.



[a]*% = -4.8 (¢ = 0.5, CH,Cl,); HRMS (ESI): Calcd. for [Cy,H»oN,O4S+H] * 409.1144, found

409.1217.
| X OO (R)-1-(2-(picolinamido)naphthalen-1-yl)naphthalen-2-yl 4-methyl-
H
= N
N benzenesulfonate (2m): white solid, m.p: 211 - 212°C, 40% yield. 'H

Teo OO NMR (300 MHz, d-DMSO) ¢ 9.64 (s, 1H), 8.61 (d, J = 9.1 Hz, 1H),
8.29 (d, J=9.0 Hz, 1H), 8.17-8.11 (m, 3H), 8.07 - 7.93 (m, 3H), 7.66 (d, /= 9.1 Hz, 1H), 7.55
- 7.43 (m, 3H), 7.36 - 7.24 (m, 2H), 7.13 (d, J= 8.3 Hz, 2H), 7.01 (t,/=9.8 Hz, 3H), 6.84 (d, J
= 8.7 Hz, 1H), 2.21 (s, 3H). 3C NMR (100 MHz, CDCl5) 6 161.9, 149.5, 147.8, 146.1, 144.6,
137.3, 134.8, 133.1, 132.7, 132.6, 132.4, 130.8, 130.6, 129.4, 129.2, 128.2, 127.8, 127.5, 127 .4,
126.6, 126.5, 126.3, 126.1, 125.8, 124.7, 124.5, 12.0, 121.9, 120.1, 119.7, 21.6. [a]**Op= - 87.6
(c=0.5, CH,Cl,); HRMS (ESI): Calcd for [C33H4N,O4S+H]" 545.1547, found 545.1530.

Synthesis of catalyst 2n:
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To a solution of (1R,2R)-cyclohexane-1,2-diamine (10.0 mmol) in 35 mL of toluene was
added tosyl acid (11.0 mmol) and phthalic anhydride (10.0 mmol). The mixture was heated
under reflux for 8 hours. Then the mixture was cooled to room temperature and the precipitate
was separated by filtration. To the solid was added 35 mL of CH,Cl, and 25 mL of water. Then
K,CO; was added to the mixture until pH = 9. The mixture was stirred at room temperature
overnight and the phases were separated. The aqueous phase was extrated with CH,Cl, (3%x30

mL). The combined organic layer was dried over anhydrous Na,SO,. The solvents were



removed under reduced pressure. The crude product (4) was used in the next step without
further purification. To a solution of pyridine-2-carboxylic acid (2.2 mmol) in 15 mL of
CH,Cl, was added EDCI (2.4 mmol), HOBT (2.4 mmol) and DIEA (4.0 mmol) successively.
The mixture was cooled with an ice-water bath and stirred for 20 minutes. Then compound 4
(2.0 mmol) was added in the solution. The solution was stirred overnight, during which time
the reaction temperature naturally rose to room temperature. The solvent was removed under
reduced pressure. Then saturated aqueous NaHCO; (20 mL) was added to the residue and the
aqueous layer was extracted with EtOAc (3x15 mL). The combined organic layer was dried
over anhydrous Na,SO,. The solvents were removed under reduced pressure. The residue was
purified by silica-gel chromatography with ethyl acetate/petroleum ether to give the pure
product 5 (555.0 mg, 1.6 mmol). Then compound 5 (555.0 mg, 1.6 mmol) was dissolved in 4
mL of EtOH and hydrazine hydrate (80%, 300 uL, 3.0 eq.) was added in the solution. The
mixture was heated under reflux for 0.5 hour. Then the mixture was cooled to room
temperature and the precipitate was separated by filtration. The solid was dissolved in 10 mL
of CH,Cl,. Then Et;N (4.8 mmol) and DMAP (0.16 mmol) were added in the solution. The
mixture was stirred at 0 °C for 0.5 hour. Then tosyl chloride (1.6 mmol) was added in the
solution and the solution was stirred overnight, during which time the reaction temperature
naturally rose to room temperature. The solvents were removed under reduced pressure. The
residue was purified by silica-gel chromatography with ethyl acetate/petroleum ether to give

the pure product 2n.

@‘/H N-((1R,2R)-2-(4-methylphenylsulfonamido)cyclohexyl)picolinamide

N N,

N ‘4

0 ,O (2n): white solid, m.p: 173-174°C, 60 % yield. "H NMR (300 MHz, CDCl;):

TsHN
9841 (d,J=4.5Hz, 1H), 8.11 (d,J= 7.8 Hz, 1H), 7.91 - 7.85(m, 1H), 7.63
(d, J= 8.0 Hz, 1H), 7.53 (d, J = 8.2 Hz, 2H), 7.47 - 7.43(m, 1H), 6.75 (d, J = 9.0 Hz, 2H), 5.97
(d, J=5.3 Hz, 1H), 3.85 - 3.74(m, 1H), 3.04 - 2.94(m, 1H), 2.25 (d, J = 13.9 Hz, 1H), 2.12(s,
3H), 1.99 - 1.95(m, 1H), 1.77-1.72(m, 2H), 1.52 - 1.39(m, 1H), 1.37 - 1.25(m, 3H). [0]2% = -

8.6 (¢ = 0.5, CH,Cl,); HRMS (ESI): Calcd for [C19H,3N303S+H] * 374.1460, found 374.1533.



Synthesis of catalyst 20:
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To a solution of compound 4 (2.5 mmol) in 25 mL of CH,Cl, was added Et;N (13.0
mmol) and tosyl chloride (2.5 mmol) were added in the solution and the solution was stirred
overnight at room temperature. The solvents were removed under reduced pressure. The
residue was purified by silica-gel chromatography with ethyl acetate/petroleum ether to give
the pure product 7 (800 mg). Then compound 7 (800 mg) was dissolved in 4 mL of DMF and
K,CO3 (2.2 mmol) and CH;I (2.2 mmol) were added to the solution. The mixture was stirred
overnight at room temperature. Then water was added in the solution. The aqueous phase was
extracted with EtOAc (3x15 mL). The combined organic layer was dried over anhydrous
Na,SO,. The solvents were removed under reduced pressure. The residue was purified by
silica-gel chromatography with ethyl acetate/petroleum ether to give the pure product 8. Then
the same procedures of deprotection and condensation with pyridine-2-carboxylic acid as
above afforded the catalyst 20.

N-((1R,2R)-2-(N,4-dimethylphenylsulfonamido)cyclohexyl)picolinamide (20): white solid,

Q( m.p: 108-109°C, 43 % yield. '"H NMR (300 MHz, CDCl;): & 8.59 (d, J = 4.6
TsN

Hz, 1H), 8.12 (t, J = 9.3 Hz, 2H), 7.86 - 7.80 (m, 1H), 7.62 (d, J = 8.2 Hz,

2H), 7.44-7.40 (m, 1H), 7.06 (d, J = 8.1 Hz, 2H), 4.13 - 3.99 (m, 1H), 3.89 -
3.80 (m, 1H), 2.77 (s, 3H), 2.30 (s, 3H), 2.22-2.18 (m, 1H), 1.86 - 1.69 (m, 2H), 1.53-1.50 (m,
1H), 1.46 - 1.23 (m, 4H).*C NMR (100 MHz, CDCl3) 6 164.0, 149.8, 148.2, 142.8, 137.4,



137.1, 129.4, 127.0, 126.0, 122.1, 60.0, 49.0, 33.4, 29.3, 28.6, 25.2, 24.7, 21.5. [a]**p = - 12.4
(c=0.5, CH,Cl,); HRMS (ESI): Caled. for [Cy0H,5N303S+H]* 388.1617, found 388.1689.

2.2 Enantioselective conjugate hydrosilylation of a,f-unsaturated ketones 1

Cat* 2f (20 mol %)
R O R O

HSICl3 (2 equiv.)
Art )\/U\Arz Ar' )*\/U\ArZ

Toluene, -10 °C
1 48 h 3

A solution of trichlorosilane (21 puL, 0.2 mmol, 2.0 equiv) in 0.5 mL of toluene was added
to a stirred solution of the corresponding a,f-unsaturated ketones (0.1 mmol) and the catalyst
2f (0.02 mmol) in toluene (2.0 mL) at -10 °C. The mixture was stirred at the same temperature
for 48 hours. The reaction mixture was then treated with saturated aqueous solution of
NaHCOj; at room temperature for 20 minutes. Then the mixture was extracted with EtOAc.
The combined extracts were washed with brine and dried over anhydrous Na,SO,4. The
solvents were removed under reduced pressure. The residue was purified by silica-gel
chromatography with ethyl acetate/petroleum ether to give the pure product. The ee values

were determined using established HPLC techniques with chiral stationary phases.

o] (S)-1,3-diphenylbutan-1-one (3a): white solid, 97% yield, 65% -ee.

HPLC conditions: IC column, hexane/iPrOH = 98/2, flow rate 1.0
mL/min, UV detection at 254 nm, tryjor = 6.43 min, tryine = 6.82 min; 'H

NMR (300 MHz, CDCl3) § 7.95-7.92 (m, 2H), 7.58 - 7.52 (m, 1H), 7.47 - 7.42 (m, 2H), 7.34 -

7.29 (m, 4H), 7.23 - 7.17 (m, 1H), 3.57 - 3.45 (m, 1H), 3.35 - 3.15 (m, 2H), 1.34 (d, /= 6.9 Hz,
3H).

0 (S)-3-(4-fluorophenyl)-1-phenylbutan-1-one (3b): colorless oil, 98%

yield, 50% ee. HPLC conditions: AD-H column, hexane/iPrOH = 95/5,
F

flow rate 1.0 mL/min, UV detection at 254 nm, trminer = 6.96 min, tryajor

= 8.26 min; 'H NMR (300 MHz, d-DMSO) § 7.93-7.90 (m, 2H), 7.58 - 7.53(m, 1H), 7.47 -



7.42 (m, 2H), 7.26 - 7.20 (m, 2H), 7.01 - 6.93 (m, 2H), 3.56 - 3.44 (m, 1H), 3.31 - 3.13 (m, 2H),
1.32 (d, J= 6.9 Hz, 3H).

o (S)-3-(4-chlorophenyl)-1-phenylbutan-1-one (3¢): colorless oil, 94%

yield, 48% ee. HPLC conditions: AD-H column, hexane/iPrOH = 95/5,
“ flow rate 1.0 mL/min, UV detection at 254 nm, trye = 7.01 min,
tEmajor = 8.80 min; 'H NMR (300 MHz, d-DMSO0) 6 7.93-7.90 (m, 2H), 7.58-7.53 (m, 1H), 7.47

-7.42 (m, 2H), 7.28-7.27 (m, 1H), 7.25-7.19 (m, 3H), 3.55-3.44 (m, 1H), 3.31-3.13 (m, 2H),
1.32 (d, J = 6.9 Hz, 3H).

0 (S)-1-phenyl-3-(p-tolyl)butan-1-one (3d): white solid, 97% yield, 53%
ee. HPLC conditions: AD-H column, hexane/iPrOH = 95/5, flow rate
e 1.0 mL/min, UV detection at 254 nm, trminor = 5.88 min, tryyjer = 7.24
min; '"H NMR (300 MHz, d-DMSO) ¢ 7.93 (d, J= 7.5 Hz, 2H), 7.55 (t, /= 7.3 Hz, 1H), 7.44 (4,

J=17.6 Hz, 2H), 7.16-7.10 (m, 4H), 3.53 - 3.41 (m, 1H), 3.32 - 3.13 (m, 2H), 2.32 (s, 3H), 1.32
(d, J= 6.9 Hz, 3H).

0 (S)-3-(4-methoxyphenyl)-1-phenylbutan-1-one (3e): colorless

oil, 91% yield, 62% ee. HPLC conditions: AD-H column,
o hexane/iPrOH = 95/5, flow rate 1.0 mL/min, UV detection at 254
nm, trpiner = 8.92 min, trygjor = 11.47 min; 'H NMR (300 MHz, d-DMSO) ¢ 7.94 - 7.91 (m, 2H),

7.58 - 7.52 (m, 1H), 7.47 - 7.42 (m, 2H), 7.21 - 7.17 (m, 2H), 6.87 - 6.82 (m, 2H), 3.78 (s, 3H),
3.54 -3.41 (m, 1H), 3.31 - 3.11 (m, 2H), 1.31 (d, J= 6.9 Hz, 3H).

OCHgyy O (S)-3-(2-methoxyphenyl)-1-phenylbutan-1-one (3g): colorless oil, 92%
yield, 20% ee. HPLC conditions: IC column, hexane/iPrOH = 98/2, flow
rate 1.0 mL/min, UV detection at 254 nm, try,jor = 9.91 min, tryine: = 10.69

min; "H NMR (300 MHz, CDCl3) ¢ 8.00 (d, J = 7.3 Hz, 2H), 7.56 (t, /= 7.3 Hz, 1H), 7.45 (t,J

= 7.5 Hz, 2H), 7.26 - 7.18 (m, 2H), 6.94 (t, J = 7.4 Hz, 1H), 6.87 (d, J = 8.1 Hz, 1H), 3.91 -
3.79 (m, 4H), 3.41 - 3.01 (m, 2H), 1.31 (d, J = 6.9 Hz, 3H).



(S)-3-(3-methoxyphenyl)-1-phenylbutan-1-one (3h): colorless

5

HeeO O oil, 91% vyield, 58% ee. HPLC conditions: IC column,

hexane/iPrOH = 95/5, flow rate 1.0 mL/min, UV detection at 254
nm, trgjor = 7.54 Min, tryiner = 9.19 min; 'H NMR (300 MHz, CDCls) ¢ 7.95 - 7.92 (m, 2H),
7.58 - 7.53 (m, 1H), 7.47 - 7.42 (m, 2H), 7.22 (d, J = 7.9 Hz, 1H), 6.88 (d, J = 7.7 Hz, 1H),
6.83 (t,J=2.1 Hz, 1H), 6.77 - 6.73 (m, 1H), 3.80 (s, 3H), 3.56 - 3.43 (m, 1H), 3.34 - 3.14 (m,
2H), 1.33 (d, J= 6.9 Hz, 3H).

o) (S)-3-(naphthalen-2-yl)-1-phenylbutan-1-one (3i): white solid, 97%

OO O yield, 65% ee. HPLC conditions: AD-H column, hexane/iPrOH =

95/5, flow rate 1.0 mL/min, UV detection at 254 nm, tryie = 8.00

min, tryaor = 9.24 min; 'H NMR (300 MHz, d-DMSO) J 7.99 - 7.96 (m, 2H), 7.86 - 7.78 (m,
4H), 7.65 - 7.60 (m, 1H), 7.55 - 7.40 (m, 5H), 3.57 - 3.40 (m, 3H), 1.33 (d, J= 6.5 Hz, 3H).

o) (S)-3-(furan-2-yl)-1-phenylbutan-1-one (3k): white solid, 90% yield, 57%
\\O ee. HPLC conditions: AD-H column, hexane/iPrOH = 98/2, flow rate 1.0
mL/min, UV detection at 254 nm, tryinor = 6.97 min, try,jer = 8.03 min; 'H
NMR (300 MHz, CDCl3) 6 7.90 - 7.87 (m, 2H), 7.52 - 7.46 (m, 1H), 7.41 - 7.36 (m, 2H), 7.23 -
7.22 (m, 1H), 6.21 - 6.19 (m, 1H), 6.02 (d, J = 3.2 Hz, 1H), 3.65 - 3.5 (m, 1H), 3.39 - 2.97 (m,
2H), 1.26 (d, J= 6.9 Hz, 3H).

0 (S)-1-phenyl-3-(thiophen-2-yl)butan-1-one (31): white solid, 96% yield,

\\S 59% ee. HPLC conditions: AD-H column, hexane/iPrOH = 98/2, flow rate

1.0 mL/min, UV detection at 254 nm, tryine: = 8.23 min, tryyjor = 9.34 min;

"H NMR (300 MHz, CDCl3) 6 7.96 - 7.94 (m, 2H), 7.57 (t, J = 7.3 Hz, 1H), 7.46 (t,J = 7.5 Hz,

2H), 7.14 - 7.12 (m, 1H), 6.94 - 6.87 (m, 2H), 3.92 - 3.80 (m, 1H), 3.42 - 3.17 (m, 2H), 1.43 (d,
J=6.9 Hz, 3H).



(S)-1-(4-chlorophenyl)-3-phenylbutan-1-one (3n): colorless oil,
95% yield, 64% ee. HPLC conditions: AD-H column, hexane/iPrOH

-

= 98/2, flow rate 1.0 mL/min, UV detection at 254 nm, try,o = 9.05
min, trygjor = 10.71 min; 'H NMR (300 MHz, CDCl;) 6 7.88 - 7.84 (m, 2H), 7.43 - 7.39 (m,
2H), 7.34 - 7.27 (m, 3H), 7.25 - 7.17 (m, 1H), 3.55 - 3.43 (m, 1H), 3.31 - 3.11 (m, 2H), 1.34 (d,
J=6.9 Hz, 3H).

0 (S)-3-phenyl-1-(p-tolyl)butan-1-one (30): white solid, 94% yield, 58%

¥

ee. HPLC conditions: AD-H column, hexane/iPrOH = 98/2, flow rate
Me

1.0 mL/min, UV detection at 254 nm, tryinor = 10.13 min, tryjer =
13.40 min; 'H NMR (300 MHz, CDCls) 6 7.84 (d, J = 8.2 Hz, 2H), 7.33 - 7.28 (m, 4H), 7.25 -

7.17 (m, 3H), 3.56 - 3.44 (m, 1H), 3.31 - 3.12 (m, 2H), 2.40 (s, 3H), 1.33 (d, J = 6.9 Hz, 3H).

(S)-1-(4-methoxyphenyl)-3-phenylbutan-1-one (3p): white solid,
94% yield, 59% ee. HPLC conditions: AD-H column, hexane/iPrOH

¥

OMe
= 98/2, flow rate 1.0 mL/min, UV detection at 254 nm, trpiper =

20.17 min, trygjor = 27.94 min; 'H NMR (300 MHz, CDCl;) ¢ 7.93 - 7.90 (m, 2H), 7.33 - 7.28
(m, 4H), 7.22 - 7.16 (m, 1H), 6.91 (d, J = 8.9 Hz, 2H), 3.86 (s, 3H), 3.56 - 3.43 (m, 1H), 3.28 -
3.09(m, 2H), 1.33 (d, /= 6.9 Hz, 3H).

(S)-1-(3-fluorophenyl)-3-phenylbutan-1-one (3q): white solid, 91%
F
yield, 54% ee. HPLC conditions: IC column, hexane/iPrOH = 98/2,

¥

flow rate 1.0 mL/min, UV detection at 254 nm, tryjor = 6.18 min, trminoer
= 6.56 min; 'H NMR (300 MHz, CDCl;) 6 7.74 - 7.65 (m, 1H), 7.62 — 7.57 (m, 1H), 7.45 —
7.38 (m, 1H), 7.33 - 7.27 (m, 4H), 7.25 - 7.17 (m, 2H), 3.55 - 3.44 (m, 1H), 3.32 — 3.11 (m,
2H), 1.34 (d, J= 6.9 Hz, 3H).

(S)-3-phenyl-1-(m-tolyl)butan-1-one (3r): white solid, 95% yield,
52% ee. HPLC conditions: IC column, hexane/iPrOH = 98/2, flow rate

¥

1.0 mL/min, UV detection at 254 nm, try,jor = 7.23 min, tryiner = 7.89



min; '"H NMR (300 MHz, CDCl5) 6 7.72 (d, J = 6.8 Hz, 2H), 7.35 - 7.28 (m, 6H), 7.22 - 7.14
(m, 1H), 3.36 - 3.44 (m, 1H), 3.32 - 3.13 (m, 2H), 2.40 (s, 3H), 1.34 (d, J = 6.9 Hz, 3H).

(S)-3-phenyl-1-(o-tolyl)butan-1-one (3s): colorless oil, 90% yield, 28%
ee. HPLC conditions: AD-H column, hexane/iPrOH = 98/2, flow rate 1.0

mL/min, UV detection at 254 nm, tryine: = 6.15 min, try,jer = 6.90 min; 'H
NMR (300 MHz, CDCl3) & 7.46 (d, J = 7.8 Hz, 1H), 7.39 - 7.28 (m, 2H), 7.25 - 7.15 (m, 6H),
3.51 -3.40 (m, 1H), 3.25 - 3.07 (m, 2H), 2.35 (s, 3H), 1.32 (d, J= 6.9 Hz, 3H).

(S)-1,3-diphenylpentan-1-one (3t): white solid, 94% yield, 65% ee.
HPLC conditions: AD-H column, hexane/iPrOH = 98/2, flow rate 1.0

¥

mL/min, UV detection at 254 nm, tryinor = 7.95 min, trygjer = 10.16 min;
'H NMR (300 MHz, CDCl;) 6 7.91 - 7.89 (m, 2H), 7.56 - 7.41 (m, 1H), 7.45 - 7.40 (m, 2H),
7.31 -7.27 (m, 2H), 7.26 - 7.15 (m, 3H), 3.34 - 3.19 (m, 3H), 1.86 - 1.57 (m, 2H), 0.80 (t, J =

3

(S)-4-bromo-1,3-diphenylbutan-1-one (3u): colorless oil, 76% yield, 67%
ee. HPLC conditions: IC column, hexane/iPrOH = 98/2, flow rate 1.0

~

) =
}/Q m
N

9%}

s

() ~

mL/min, UV detection at 254 nm, try,jor = 13.06 min, tryine: = 13.84 min;
'"H NMR (300 MHz, CDCl;) ¢ 8.03 - 7.93 (m, 2H), 7.66 - 7.43 (m, 4H), 7.36 - 7.27 (m, 3H),
7.25 - 7.23 (m, 1H), 3.84 - 3.78 (m, 1H), 3.76 - 3.66 (m, 2H), 3.62 (d, J = 6.1 Hz, 1H), 3.47 -
3.39 (m, 1H).

(R)-4-methyl-1,3-diphenylpentan-1-one (3v): white solid, 88% yield,
65% ee. HPLC conditions: IC column, hexane/iPrOH = 98/2, flow rate

b

1.0 mL/min, UV detection at 254 nm, trysjor = 8.68 min, tryiner = 10.42
min; 'H NMR (300 MHz, CDCl;) & 7.90 - 7.87 (m, 2H), 7.56 - 7.50 (m, 1H), 7.45 - 7.39 (m,
2H), 7.28 - 7.27 (m, 2H), 7.25 - 7.12 (m, 3H), 3.37 (d, J = 7.0 Hz, 2H), 3.20 - 3.13 (m, 1H),
2.00 - 1.89 (m, 1H), 0.99 (d, J = 6.7 Hz, 3H), 0.79 (d, J= 6.7 Hz, 3H).



O (S)-1,3,4-triphenylbutan-1-one (3x): white solid, 91% yield, 59% ee.

0 HPLC conditions: IC column, hexane/iPrOH = 98/2, flow rate 1.0

O O mL/min, UV detection at 254 nm, try,jor = 11.40 min, tryine: = 11.99 min;

'"H NMR (300 MHz, CDCl;) 6 7.96 - 7.83 (m, 2H), 7.58 - 7.49 (m, 1H),

7.44 - 7.33 (m, 2H), 7.31 - 7.14 (m, 8H), 7.10 - 7.07 (m, 2H), 3.72 - 3.62 (m, 1H), 3.40 - 3.24
(m, 2H), 3.05 - 2.86 (m, 2H).

OMe 3-(4-methoxyphenyl)-1,3-diphenylpropan-1-one (3y): white solid, 70%

O yield, 11% ee. HPLC conditions: OD-H column, hexane/iPrOH = 90/10,

i flow rate 1.0 mL/min, UV detection at 254 nm, tryinor = 7.17 min, trgjor =

O O 7.99 min; '"H NMR (300 MHz, CDCl3) d 7.96 - 7.93 (m, 2H), 7.59 - 7.531

(m, 1H), 7.47 - 7.42 (m, 2H), 7.32 - 7.25 (m, 4H), 7.21 - 7.15 (m, 3H), 6.83 - 6.81 (m, 2H),
4.79 (t,J=17.3 Hz, 1H), 3.76 (s, 3H), 3.72 (d, /= 7.3 Hz, 2H).

‘ o 1-phenyl-2-(1,2,3,4-tetrahydronaphthalen-1-yl)ethan-1-one (3z): white

O O solid, 98% yield, 22% ee. HPLC conditions: OD-H column,

hexane/iPrOH = 95/5, flow rate 1.0 mL/min, UV detection at 254 nm,

trminor = 6.22 Min, try,jor = 6.61 min; '"H NMR (300 MHz, CDCls) 6 8.00 - 7.98 (m, 2H), 7.61 -

7.55 (m, 1H), 7.50 - 7.47 (m, 2H), 7.20 - 7.08 (m, 4H), 3.68 - 3.60 (m, 1H), 3.39 - 3.23 (m, 2H),
2.86 -2.71 (m, 2H), 1.99 - 1.90 (m, 1H), 1.86 - 1.66 (m, 3H).

References:
1. Z. Wang, M. Cheng, P. Wu, S. Wei, J. Sun, Org. Lett. 2006, 8, 3045-3048.

2. D.Pei, Y. Zhang, S. Wei, M. Wang, J. Sun, Adv. Synth. Catal. 2008, 350, 619-623.
3. Z.Xue, Y.Jiang, W. Yuan, X. Zhang, Eur. J. Org. Chem. 2010, 616-619.

>

X. J. Dai, G. L. Weng, S. W. Yu, H. Chen, J. Y. Zhang, S. B. Cheng, X. Y. Xu, W. C.
Yuan, Z. Y. Wang, X. M. Zhang, Org. Chem. Front. 2018, 5, 2787-2793.



3. '"H NMR and 3C NMR spectra
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4. HPLC Charts of Products
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Acquired by cef
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Acquired by Sdlf 3 y
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Toul 19886279 910407 100,000 100.000 Total S607AT3 1375434 100,000 T00.000
Acquired by celf Acquired by self
Sample Name vel-152 Samyple Name wel-153
Injection Volume OuL Injection Volume :10ul
Data Filename wgl-1521d Data Filename - wel-153.1ed
Method Filename £ lcm Method Filename - fdff.lem
Date Acquired 17-12-19 15:41:34 Date Acquired
Data Processed 12017-12-19 16:15:47 Data Processed
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1 DetAChl/2540m I Det.AChl/254om
Detector A Chl 254nm Detector A Chl 254nm ]
Prak# | Ret Time Arca Hcight Arca % Feight % Peak# Ret. Time Area Height Area % ht
1 10.134 17412961 794442 50.089 56.748 I 10312 3450372 157777 20,953 34,505
3 13395 17351150 603515 49911 431351 2 13477 12986363 475634 79.008 75.091
Total 34764151 1395936 100,000 100.000 Total 16436735 633411 100000 100.000




Acquired by Acquired by cdlf
Sample Name wel-154 Sample Name swgl-155
Injection Volume 10ul Injection Volume :10ul
Data Filename wel 154 1ed Data Filoname - wle155 Jed
Method Filename Fff lem Mathod Filename + iF Jem
Date Acquired Date Acquired 1 2017-12-20 9:57:19
Data Processed Data Processed 110:17:45
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Detector A Chl 254nm el e Desetor A Chl. 2540 ; .
[ Ret. Time Arca Height Arcate Height % Time Hi Ara % Height %
1 20.171 20519506 479842 49815 56219 1 19.71 932307, 37519 20394 35353
3 37.542 20671516 344359 50.185 A1.781 2 735 67836 79,006 T4.740
T 41191022 824201] 100000 100,000 Total 4571949 | W76 [ 100000
Aoquired by =df .
Sample Name - w252 Acqired by elf
Injection Valume 20 ul. Sampic N < w233
Duta Fikename wgh-252kod Injection Vehume 120uL
Miethod Filename 001 kem Dhata Filename s wgl-283 ked
Dute Acquired 200614 6:55:59 aﬂ:ﬂm‘:"“ iW'-‘“:“_w i
Dita Processed £ 2006-1-4 T:19:2¢ Acqu = 2000 b4 L
L T Data : 200614 7:35:17
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Ayl . Acquired by -elf
vale\:ym ::IL-:m gl Higes: mAT
Injostion Volume 120wl Injection Vohume 20 uL
Dot Fiknamx: - wel-250)cd Data Filenams - wel-254 Jod
Mcthed Filename - D01l Method Filename - 001 lem
Dute Aoquared : 2006-1-4 6:30:17 Date Acquired :
Duta Processed - 2006-1-4 6:47:10 Data Processed
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1] 1075040 i 1 7.205 13864773 1237154 76.194 76.421
3 11139549 3 7921 4331903 381710 23 800 23579
Toal | 21889881] 1984374] Total. 18196676 1613864]  100.000 _100.000]
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Acquired by
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Data Filename
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Diata Processed
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Height __
421030

342551

Te3ss1

(e
e

an s

| Dascsl

Acquired by sclf
Name :wgl-259
Injection Volume :20ul
Data Filename - wgl-259.Jed
Mcthod Filename : 00Lkem
Date Aoquired :2006-1-5 7:31:45
Data Processed $2006-1-5 7:46:24
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00 23 50 78 100 125
min
Arca % Height %
311359 35.708| 38.153
504713 64.292] 61.847
816072 100.000 100.000
Acquired by df
Sample Name cwel-145
Injection Volume S 10ul
Data Filename cwel-145 led
Mcthod Filename : fuff Jom
Date Acquired 2 2017-12-5 16:52:23
Data Processed 2 2017-12-5 17:05:46
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2333900 120531 17.282
11170903 457893 B2LTIE
578424 100,000
Acquired by Ll
Sample Name 2wl 190
Injection Volume 210wl
Data Filerame w196, Jod
Method Filerame Jem
Durte Acquired 12018-2-6 16:29:33
Duta Processed 22018-3-8 11:24:30
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Acquired by self Acquired by
Sanple Name : wel-1867 Sample Name:
Injection Volume 10ul Injection Volume
Diata Fikename: : w1867 lod Data Flle'_mme
Micthed Filename + fff’ ] Method Filename
Dt Acquired : 201827 92344 Date Acquired :
Data Processed : 2018-2-7 9:89:34 Data Processed $2018-2-7 10:00:37
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Ditector A Chil 254nm Detector A Chl 2540m :
| Ret Time = Hai % T Hedi% Peak# | Ret Timc Arca Height Arca % Height %
il 8.683 G50988S | 497151 42720 43.200 1 17 15683364 652787 76187 73967
2 9934 1753958 101388 79| 8810 2 10.166 379 77550 7673, 8791
3 10423 [ FTETED) B3 32060 E 10.714 0160 136951 14.652 15.51
4 13.426 1342368 68136 6,030 S.921 = 13825 30640 15220 1488 172
Toiaf I 32360708 1150804 100,000 100,000 Total 20585, 882539 _ 100.000: 100.000|
Acquired by sl sclf
Sample Name wgl-184 - wgh185
Injection Volume J10uL S10ul
Diata Filename s wgl-184.]ed s 185 Jed
Method Filename - fxfPlem ghﬂ
Date Acquired :2018-2-2 10:07:06
Data Processed :2018-2-2 10:52:10
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min
1 DetAChl/254nm I DetAChI/ 284am
Detector A Chl 254nm Detector A Chl 254nn
Ret. Time Arca Hei, Area % Height | Peaks Ret. Ti Arca
1 11.396 1007227 49754 50.688 . 1 7954658 |
Z 11991 979886 47853 49312 2 2029526]
Total 1987112 97607 100.000 Total 94184 ]
Acquired by Acquired by sdlf
Sample Name Sample Name wel-191
Injection Volume Injection Volume c20ul
Data Filename Data Filename s wel-191 Jed
Method Filename - 001.lem Method Filename :00Llem
Date Acquired Date Acquired * 2006-1-1
Data Processed Data Processed £ 2006-1-1 7:
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Detector A Chl 254nm Detector A Chl 254nm 3o
Poak# | et Time Arca Hcight A Height % Peaké | Rl Time Arca Height Arca ¥ Height %
1 7167 9261960 TR6590 48550 T I 7192 5280943 2215 43.792 53.691
E 7.992 9815132 601863 31.450 FEETY 3 B.033 10214026 614288 55308 46.309
Tot 19077092 1388453 100,000 T00.000 T 18500965 1326503 100.000 100.000




Acquired by Acquired by celf
Sample Name Sanple Name : w189
Ingection Volume Injection Volume 10wl
Duta Filename Duata Filename s wgl-189.0ed
Method Filename Micthod Filename « Eff lem
Dute Acquired Duate Acquired £ 2018-2-1 11:04:02
Duta Processod Data Processod 1 2018-2-1 14:41:16
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