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1. General Information.

All reactions were performed in flame- or oven-dried glassware under inert
of argon or N, and conjugate additions were carried out using standard
Schlenk techniques. Unless specifically stated, all reagents were commercially
available and purified prior to use. For example, all the aldehydes were
recrystallized or distilled prior to use. Dichloromethane and toluene were
freshly distilled from CaH,, and THF was freshly distilled from sodium prior to
use. Ether (Et,O) and 1,4-dioxane were dried and distilled from sodium and
benzophenone. Alcohol solvents were dried and distilled from magnesium.
Except o,pB-unsaturated acylsilanes, other reagents and solvents were
commercially available and used directly without purification. Reactions were
monitored by thin layer chromatography (TLC) using silica gel plates. Flash
column chromatography was performed over silica (300 - 400 mesh). *H , *C,
9F and 2°Si NMR spectra were recorded on a Bruker 400 MHz or 500 MHz
spectrometer in CDCls. Multiplicities were given as: s (singlet); d (doublet); dd
(doublets of doublet); t (triplet); g (quartet); or m (multiplets). High resolution
mass spectra (HRMS) of the products were obtained on a Bruker Daltonics
micro TOF-spectrometer. HPLC was carried out with Agilent 1260 infinity using

a chiralpak AD-H column, a chiralpak OJ-H column or a chiralcel IC column.

2. General Procedure for the preparation of a,B-unsaturated

acylsilanes

General experimental details for the synthesis of a,B-unsaturated acylsilanes
are the same as those previously reported.”! To a round-bottomed flask
equipped with a stir bar and charged with n-BusN*ReO, (0.05 eq.),
p-TsOH<H,O (0.05 eq.) was added a 0.2 M solution of propargyl alcohol (1.00
eq) in DCM. After overnight stirring at ambient temperature the reaction was
diluted with water and the aqueous phase separated. The organic phase was

washed with brine, dried with anhydrous MgSQO,, and concentrated in vacuo.
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The crude product was purified by flash column chromatography, eluting with
the indicated solvent mixture to afford the desired product. For example,
when the propargyl alcohol 1a (0.69 mmol, 1.0 eq.) was converted into
o,B-unsaturated acyl silane 2a, the product was obtained with 72% yield as an

red oil after purification by flash column chromatography (EA/PE=1/20).

Reference
[1] A. Nikolaev, A. Orellana, Org. Lett. 2015, 17, 5796-5799.

3. General Procedure for Cu(ID/(S,R)-HZNU-Phos-catalyzed

enantioselective  Cu-catalyzed conjugate addition of

o,B-unsaturated acylsilanes

Cu(OTf), (2.0 mol%)

HZNU-Phos (3.2 mol%) Q
NN s EtbZn(Beq) N sil
RT_ | Et,0, -20°C RT |
1 2

A flame-dried Schlenk tube was charged with Cu(OTf), (3.6 mg, 0.01 mmol,
2.0 mol%) and (S,R)-HZNU-Phos (10.0 mg, 0.016 mmol, 3.2 mol%) under an
N, atmosphere, and the mixture was dissolved in dry Et;O (3.0 mL). The
solution was stirred at room temperature for 30 min and then cooled to -20 °C.
Diethylzinc (3.0 mmol, 3.0 mL of 1 M toluene solution, 6 eq.) was added
dropwise to the above solution. Then o,p-unsaturated acylsilane (0.5
mmol)was added to the clear yellow solution at once. The mixture was stirred
at -20 °C for 9-12 h before quenched with aqueous saturated NH,CI (ag.). The
layers were separated and the aqueous layer was extracted with ethyl acetate
(5 mL x 2). The combined organic layers were dried over anhydrous Na,SO4
and concentrated under reduced pressure. The residue was purified by
column chromatography on silica gel to give the addition product. The

enantiomeric excess of the product was determined by chiral HPLC.
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4. Characterization data of 3

(E)-3-phenyl-1-(trimethylsilyl)prop-2-en-1-one  (a,B-unsaturated acyl silane

2a), has been reported in ref. [1].

(E)-3-(p-tolyl)-1-(trimethylsilyl)prop-2-en-1-one (2b)
e} Purification by flash column chromatography
™ Si/ (EA/PE = 1/20) yielded the product ( 65%) as
| ™ an red oil. *H NMR (400 MHz, CDCls) & 7.29
(dd, J = 12.4, 6.1 Hz, 3H), 7.04 (d, J = 8.0 Hz,

2H), 6.71 (d, J = 16.4 Hz, 1H), 2.21 (s, 3H),

H3C
2b

0.17 (s, 9H). *3C NMR (100 MHz, CDCl3) 5 236.9, 144.3, 142.1, 133.4, 131.8,
130.9, 129.5, 22.7, -0.74. ®*Si NMR (99 MHz, CDCls) 5 -8.70 (s). HRMS
Calculated for [M+H]": C13H190Si: 219.1200; Found: 219.1209

(E)-3-(4-ethylphenyl)-1-(trimethylsilyl)prop-2-en-1-one (2c)
O Purification by flash column
Si
| product (70%) as an red oil. *H NMR (400

MHz, CDCl3) & 7.38-7.23 (m, 3H), 7.08 (d, J
= 7.8 Hz, 2H), 6.73 (d, J = 16.4 Hz, 1H),

2.52 (g, J = 7.5 Hz, 2H), 1.10 (t, J = 7.6 Hz, 4H), 0.18 (s, 9H). **C NMR (100

MHz, CDCl3) 6 238.1, 149.3, 145.1, 134.4, 132.6, 130.5, 130.3, 30.8, 17.3,

AN .~ chromatography (EA/PE = 1/20) yielded the
~

CoHs
2c

-0.0.. Si NMR (99 MHz, CDCI3) & -8.48 (s). HRMS Calculated for: C14H,0Si
[M+H]*: 233.1356; Found: 233.1366
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(E)-3-(4-chlorophenyl)-1-(trimethylsilyl)prop-2-en-1-one (2d)
O Purification by flash column chromatography
X Si/ (EA/PE = 1/20) yielded the product (80%) as
| > an red oil. *H NMR (400 MHz, CDCl3) 5 7.30 (d,

Cl J=8.4 Hz, 2H), 7.18 (d, J = 8.6 Hz, 3H), 6.69

2d (d, J = 16.4 Hz, 1H), 0.14 (s, 9H). 13C NMR

(100 MHz, CDCls) 8 238.1, 143.0, 133.4, 131.5, 131.3, -0.0. 2°Si NMR (99 MHz,
CDClIz) & -7.86 (s). HRMS Calculated for: C1,H140Si[M+Na]*: 295.0083; Found:
295.0093

(E)-3-(4-(trifluoromethyl)phenyl)-1-(trimethylsilyl)prop-2-en-1-one (2e)
0O purification by flash column chromatography
NN Si/ (EA/PE=1/20) yielded the product (80%) as
| > an red oil. *H NMR (400 MHz, CDCl5) 5 7.45

F3C (s, 5H), 7.23 (d, J = 16.4 Hz, 1H), 6.77 (dd, J

2e = 16.4, 1.9 Hz, 1H), 0.14 (d, J = 3.2 Hz, 9H).
3C NMR (100 MHz, CDCls) & 238.5, 142.3, 140.7, 134.8, 130.6, 128.1 (q, J =
3.8 Hz), 0.0. ®F NMR (471 MHz, CDCls)  -62.86. °Si NMR (99 MHz, CDCls)
6 -7.70. HRMS Calculated for C13H16F30Si [M+H]": 273.0917, found:

273.0927.

(E)-3-(4-bromophenyl)-1-(trimethylsilyl)prop-2-en-1-one (2f)
O was Purification by flash column
Si
| product (75%) as an red oil 'H NMR (400
MHz, CDCl3) 6 7.53 (d, J = 8.5 Hz, 2H), 7.41 (d,
J=8.4 Hz, 2H), 6.88 (d, J = 16.4 Hz, 1H), 1.26

AN .~ chromatography (EA/PE=1/20) yielded the
~N

Br
2f

(s, 1H), 0.32 (s, 9H). **C NMR (100 MHz, CDCls) 8 238.2, 143.1, 136.0, 134.3,
133.5, 131.7, 126.8, 0.0. ®Si NMR (99 MHz, CDCls) & -8.06 (s). HRMS

Calculated for: C1,H;6FOSI[M+Na]*: 285.0138; Found: 283.0148.
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(E)-3-(2-fluorophenyl)-1-(trimethylsilyl)prop-2-en-1-one (29)
0O Purification by flash column chromatography

Si

R —~ (EA/PE = 1/20) vyielded the product (73%) as an
| > redoil HNMR (400 MHz, CDCl3) 5 7.47 — 7.34 (m,

F 2H), 7.14 (dd, J = 13.9, 7.0 Hz, 1H), 6.91 (dt, J =

29 18.9, 8.4 Hz, 2H), 6.68 (d, J = 16.7 Hz, 1H), 0.11 (s,
9H). 3C NMR (100 MHz, CDCls) 8 238.7, 164.7, 162.2 , 137.4 (d, J = 3.9 Hz),
135.2 (d, J = 4.5 Hz), 133.9 (d, J = 8.7 Hz), 130.3 (d, J = 2.7 Hz), 126.7 (d, J =
3.6 Hz), 118.2 (d, J = 22.0 Hz), 0.0. ®*Si NMR (99 MHz, CDCls) 5 -7.98 (s). *°F
NMR (471 MHz, CDCI3) & -115.26 (s). HRMS Calculated for: Ci2H16FO
Si[M+H]": 223.0949; Found: 223.0958

(E)-3-(2-chlorophenyl)-1-(trimethylsilyl)prop-2-en-1-one (2h)

O Purification by flash column chromatography (EA/PE
AN Si/ = 1/20) yielded the product ( 60%) as an red oil. *H
| > NMR (400 MHz, CDCl3) 8 7.73 (d, J = 16.7 Hz, *H),
Cl 7.41(dd,J=7.2,2.0Hz, 1H), 7.18 (dd, J=7.6, 1.6
2h

Hz, 1H), 7.11 — 7.02 (m, 2H), 6.50 (d, J = 16.7 Hz,
1H), 0.14 (s, 9H). **C NMR (100 MHz, CDCls) & 238.5, 142.1, 137.0, 135.9,
134.9, 133.0, 131.9, 131.2, 129.0, 0.0. °Si NMR (99 MHz, CDCI3) 5 -7.99 (s).
HRMS Calculated for: C1oH15CIOSi[M+Na]*: 261.0473; Found: 261.0482.

(E)-3-(2-bromophenyl)-1-(trimethylsilyl)prop-2-en-1-one (2i)

O Purification by flash column chromatography
™ Si/ (EA/PE=1/20) yielded the product (65%) as an red oil
| ™ H NMR (400 MHz, CDCl3) 5 7.94 (d, J = 16.6 Hz,
Br 'H), 7.70 = 7.60 (m, 2H), 7.39 — 7.23 (m, 2H), 6.70 (d,
2|

J = 16.6 Hz, 1H), 0.39 (s, 9H). **C NMR (100 MHz,
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CDCl3) 8 238.1, 144.4, 136.1, 135.7, 134.7, 132.6, 129.1, 128.6, 127.1, -0.5.
29Si NMR (99 MHz, CDCl3) 8 -7.75 (s). HRMS Calculated for:
C12H16BrOSi[M+H]": 283.0148; Found: 283.0162

(E)-3-(2-(trifluoromethyl)phenyl)-1-(trimethylsilyl)prop-2-en-1-one (2j)

0O purification by flash column chromatography (EA/PE
X Si/ = 1/20) yielded the product (80%) as an red oil. *H
| > NMR (400 MHz, CDCl3) 8 7.69 (d, J = 16.6 Hz, 1H),
CFs 7.50 (dd, J = 14.6, 7.9 Hz, 2H), 7.35 (t, J = 7.6 Hz,
2]

1H), 7.25 (t, J = 7.5 Hz, 1H), 6.47 (d, J = 16.5 Hz,
1H), 0.11 (s, 9H). **C NMR (100 MHz, CDCls) 5 238.8, 141.9, 137.8, 135.9,
134.4,131.9, 129.6, 128.3 (q, J = 5.5 Hz), 127.7, 124.9, -0.0. ?°Si NMR (99
MHz, CDCls) & -7.41. **F NMR (471 MHz, CDCls) d -58.83. HRMS Calculated
for C13H16F30Si [M+H]*: 273.0917; found: 273.0927.

(E)-3-(3-chlorophenyl)-1-(trimethylsilyl)prop-2-en-1-one (2k)
@) was Purification by flash column

Cl A si” chromatography (EA/PE = 1/20) yielded the

~
| product (50%) as an red oil. *H NMR (400 MHz,
CDCI3) 6 7.33 (s, 1H), 7.23 (d, J = 7.0 Hz, 1H),
7.15 (dd, J =9.2, 7.2 Hz, 3H), 6.69 (d, J = 16.4

Hz, 1H), 0.13 (s, 9H). **C NMR (100 MHz, CDCl3) & 142.8, 139.0, 137.2, 134.0,

2k

132.4, 130.1, 128.5, 0.0 . °Si NMR (99 MHz, CDCI3) & -7.85 (s) HRMS
Calculated for: C1,H16FOSI[M+Na]*: 261.0482; Found: 261.0473.
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(R)-3-phenyl-1-(trimethylsilyl)pentan-1-one (3a)
O

Sli

7~
~

3a 'H NMR (400 MHz, CDCls) & 7.18 (dd, J = 9.1,

5.8 Hz, 1H), 7.11 — 7.04 (m, 3H), 3.03 (ddd, J = 12.4, 9.1, 6.7 Hz, 1H),
2.91-2.73 (m, 2H), 1.19 (d, J = 11.1 Hz, 2H), 0.67 (t, J = 7.3 Hz, 3H), 0.03 (s,
9H). **C NMR (100 MHz, CDCl3) 5 177.3, 145.0, 128.3, 127.6, 126.1, 55.0,
41.2, 30.7, 29.3, 12.0, -3.3. Si NMR (99 MHz, CDCls) & -10.06 (s).
Enantiomeric excess was determined by HPLC with a Chiralpak OJ
column(hexanes: 2-propanol = 99.5:0.5, 0.8 mL/min, 210 nm); tg = 5.65 min, tg
= 6.23min, 85% ee.

3-(p-tolyl)-1-(trimethylsilyl)pentan-1-one (3b)

0

.~

i
HsC

3b Purification by flash column chromatography

(EA/PE=1/20) yielded the product ( 60%) as an colorless oil [a]5 = 25 (¢ = 0.1,
CHCl3). *H NMR (400 MHz, CDCl3) 8 6.95 (q, J = 7.5 Hz, 4H), 3.02-2.93 (m,
1H), 2.76 (ddd, J = 24.0, 16.7, 6.9 Hz, 2H), 2.18 (s, 3H), 1.53-1.33 (m, 2H),
0.63 (t, J = 7.3 Hz, 3H), -0.00 (s, 9H). **C NMR (100 MHz, CDCls) & 246.8,
142.1,129.7, 127.9, 127.1, 126.8, 53.8, 36.8, 28.2, 11.6, -3.3. S| NMR (99
MHz, CDCls) § -10.23 (s). HRMS Calculated for: C15sH240Si [M+Na]": 271.1489;
Found: 271.1498. Enantiomeric excess was determined by HPLC with a
Chiralpak AD column(hexanes: 2-propanol = 99.5:0.5, 0.8 mL/min, 210 nm); tr
=6.72 min, tg = 7.4min, 80%ee
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3-(4-ethylphenyl)-1-(trimethylsilyl)pentan-1-one (3c)
@)

S|‘i

-~
N

CoHs

3¢ Purification by flash column chromatography

(EA/PE = 1/20) yielded the product (60%) as an colorless oil. [a]5’ = 15.42 (c =
0.11, CHCI3). *H NMR (400 MHz, CDCl3) & 6.97 (g, J = 8.1 Hz, 9H), 3.03-2.94
(m, 1H), 2.77 (ddd, J = 24.0, 16.6, 6.8 Hz, 1H), 2.49 (dd, J = 15.3, 7.6 Hz, 1H),
1.10 (t, J = 7.6 Hz, 1H), 0.64 (t, J = 7.3 Hz, 1H), 0.00 (s, 9H). *C NMR (100
MHz, CDCl3) 6 248.0, 142.3, 142.0, 127.9, 127.5, 55.2, 40.9, 29.4, 28.5, 15.6,
12.1, -3.3. °Si NMR (99 MHz, CDCI3) & -10.18 (s). HRMS Calculated for:
C16H260Si [M+Na]": 285.1645; Found: 285.1655. Enantiomeric excess was
determined by HPLC with a Chiralpak AD column(hexanes: 2-propanol =
99.8:0.2, 1 mL/min, 210 nm); tg = 5.10 min, tg = 5.39 min, 72% ee.

(R)-3-(4-chlorophenyl)-1-(trimethylsilyl)pentan-1-one (3d)
O
.~
™
Cl

3d [a®= 11.94 (c = 0.1, CHCl). *H NMR (400 MHz,

CDCl;) & 7.10-6.99 (m, 3H), 6.91 (d, J = 7.4 Hz, 1H), 3.04-2.95 (m, 1H), 2.75
(ddd, J = 42.3, 17.0, 6.8 Hz,2H), 1.52-1.33 (m, 2H), 0.63 (t, J = 7.4 Hz, 3H),
0.00 (s, 9H). 13C NMR (101 MHz, CDCI3) & 247.1, 147.4, 134.3, 127.7, 126.4,
54.7, 41.0, 29.3, 12.1, -3.3. #°Si NMR (99 MHz, CDCls) & -7.89 (s). HRMS
Calculated for: Cy4H,:CIOSi [M+Na]™: 291.0952; Found: 291.0942.
Enantiomeric excess was determined by HPLC with a Chiralpak IA column
(hexanes: 2-propanol = 99.8:0.2, 1 mL/min, 210 nm); t; = 14.8 min, t, =16.0

min, 66%ee.
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3-(4-(trifluoromethyl)phenyl)-1-(trimethylsilyl)pentan-1-one (3e)
O
-
™
F3C

3e Purification by flash column chromatography

(EA/PE=1/20) yielded the product (60%) as an colorless oil. [a]>=10.2 (c = 0.1,
CHCl3).'"H NMR (400 MHz, CDCl3) & 7.40 (d, J = 8.0 Hz, 2H), 7.15 (d, J = 8.0
Hz, 2H), 3.08 (dd, J = 14.9, 6.4 Hz, 1H), 2.79 (dd, J = 15.7, 6.8 Hz, 2H),
1.55-1.37 (m, 2H), 0.63 (t, J = 7.3 Hz, 3H), -0.00 (s, 9H). 3C NMR (100 MHz,
CDCls) 5 246.7, 149.3, 127.9, 125.3 (q, J = 3.8 Hz), 54.5, 40.8, 29.1, 11.9, -3.5.
#Si NMR (99 MHz, CDCIs) & -7.89 (s). HRMS Calculated for:
C1sH21F30Si[M+Na]™: 325.1206; Found:325.1215. Enantiomeric excess was
determined by HPLC with a Chiralpak AD column(hexanes: 2-propanol =
99.8:0.2, 1 mL/min, 210 nm); t; = 5.10 min, t, = 5.39 min, 52%ee.

(R)-3-(4-bromophenyl)-1-(trimethylsilyl)pentan-1-one (3f)
O
.~
™
Br

3f [0¥= 8.9 (c = 0.1, CHCI3). *H NMR (400 MHz,

CDCI3) 6 7.30 (d, d = 8.4 Hz, 2H), 6.95 (d, J = 8.42Hz, 1H), 3.01 (ddd, J = 12.2,
9.4, 6.7 Hz, 1H), 2.78 (ddd, J = 37.6, 17.1, 6.8 Hz, 2H), 1.17 (s, 2H), 0.65 (t, J =
7.3 Hz, 3H), 0.03 (s, 9H). 3C NMR (100 MHz, CDCl3) & 247.1, 144.1, 131.4,
129.4, 119.7, 54.7, 40.5, 29.2, 11.9, -3.4. ?°Si NMR (99 MHz, CDCl;) & -9.83
(s). HRMS Calculated for: C14H21BrOSi [M+Na]": 337.0427; Found: 335.0437.
Enantiomeric excess was determined by HPLC with a Chiralpak AD
column(hexanes: 2-propanol = 99.8:0.2, 1 mL/min, 210 nm); t; = 12.97min, t,

=14.16min,73 %ee.
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3-(2-fluorophenyl)-1-(trimethylsilyl)pentan-1-one (3g)
O
.~
™
F

39 Purification by flash column chromatography (EA/PE =
1/20) yielded the product (35%) as an colorless oil [a]5 = 1.8 (¢ = 0.05, CHCl5).
'H NMR (400 MHz, CDCls) 8 7.01 (dd, J = 10.5, 4.7 Hz, 2H), 6.94 — 6.83 (m,
2H), 3.28 (dg, J = 9.0, 6.8 Hz, 1H), 2.82 (ddd, J = 39.5, 17.0, 6.9 Hz, 2H),
1.51-1.42 (m, 2H), 0.63 (t, J = 7.4 Hz, 3H), 0.00 (s, 9H). **C NMR (100 MHz,
CDCl3) 8 246.1, 160.1 (d, J = 244.9 Hz), 130.4 (d, J = 14.2 Hz), 128.3 (d, J =
5.5 Hz), 126.5 (d, J = 8.4 Hz), 123.0 (d, J = 3.4 Hz), 114.5 (d, J = 23.0 Hz),
52.5,34.2,27.1, 11.0, -4.4. °*Si NMR (99 MHz, CDCl5) 5 -9.91.2°F NMR (471
MHz, CDCl3) & -117.49 (s). HRMS Calculated for:CsH 240Si [M+Na]™:
275.1238; Found: 275.1247. Enantiomeric excess was determined by HPLC
with a Chiralpak AD column(hexanes: 2-propanol = 99.8:0.2, 1 mL/min, 210

nm); t; = 4.74 min, t, = 5.67 min, 26% ee.

(R)-3-(2-chlorophenyl)-1-(trimethylsilyl)pentan-1-one (3h)

O
7
Cl

3h [a]y =13 (c = 0.1, CHCl3). *H NMR (400 MHz,

CDCl3) 8 7.29-6.98 (m, 4H), 3.79 — 3.55 (m, 1H), 2.95-2.73 (m, 2H), 1.52 (s,
2H), 0.69 (t, J = 7.4 Hz, 3H), 0.07 (s, 9H). **C NMR (100 MHz, CDCl3) 5 246.8,
142.1,134.2,129.7, 128.0, 127.1, 126.8, 53.8, 36.8, 28.2, 11.6, -3.2. ®Si NMR
(99 MHz, CDCI3) 6 -9.87 (s). HRMS Calculated for: C14H21CIOSi [M+H]+:

269.1133; Found: 269.1123. Enantiomeric excess was determined by HPLC
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with a Chiralpak AD column(hexanes: 2-propanol = 99.8:0.2, 1 mL/min, 210
nm); t; = 5.30 min, t, = 5.65min, 9% ee.

3-(2-bromophenyl)-1-(trimethylsilyl)pentan-1-one (3i)
@)

v
'
Br

3i Purification by flash column chromatography (EA/PE =
1/20) yielded the product (70%) as an colorless oil. [a]3’=2.62 (c = 0.12, CHCI5).
'H NMR (400 MHz, CDCl3) 8 7.36 (dd, J = 8.0, 0.8 Hz, 1H), 7.12 — 6.97 (m, 1H),
6.85 (td, J = 8.0, 1.6 Hz, 1H), 3.63 — 3.52 (m, 1H), 2.73 (qd, J = 16.8, 6.9 Hz,
2H), 1.59 — 1.34 (m, 2H), 0.62 (t, J = 7.4 Hz, 3H), -0.00 (s, 9H). *C NMR (100
MHz, CDCl3) 6 246.6, 143.8, 133.0, 127.9, 127.5, 127.5, 125.2, 55.0, 39.3,
28.4,11.6, -3.3 . ®Si NMR (99 MHz, CDCI3) & -9.96 (s). HRMS Calculated for:
C14H21BrOSi [M+Na]": 335.0437; Found: 337.0427. Enantiomeric excess was

determined by HPLC with a Chiralpak IB column (hexanes: 2-propanol =

99.8:0.2, 1 mL/min, 210 nm); t; = 5.43 min, t, = 5.68 min, 34% ee.

3-(2-(trifluoromethyl)phenyl)-1-(trimethylsilyl)pentan-1-one (3))
O

i
CF3

3] Purification by flash column chromatography (EA/PE =

1/20) yielded the product (40%) as an colorless oil [a]5 = -1.24 (¢ = 0.06,

CHCIs). *H NMR (400 MHz, CDCl3) 8 7.45 (d, J = 7.9 Hz, 1H), 7.32 (d, J = 7.4

Hz, 1H), 7.22 (d, J = 7.6 Hz, 1H), 7.11 (d, J = 7.6 Hz, 1H), 3.48 (dd, J = 8.8, 4.4

Hz, 2H), 2.68 (ddd, J = 21.4, 16.9, 6.6 Hz, 2H), 0.56 (t, J = 7.4 Hz, 3H), 0.00 (s,

9H). 3C NMR (100 MHz, CDCls) 5 244.4, 130.2, 126.0, 124.2 (dd, J = 12.0,
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6.2 Hz), 53.6, 34.0, 27.2, 10.1, -5.1. F NMR (471 MHz, CDCl;) & -58.45. #°Sj
NMR (99 MHz, CDCl3) & -9.64 (9). HRMS Calculated for:
C1sH21F30Si[M+Na]™: 325.1206; Found: 325.1215. Enantiomeric excess was
determined by HPLC with a Chiralpak Phenomenex column (hexanes:

2-propanol = 99.8:0.2, 1 mL/min, 210 nm); tg = 4.72 min, tg = 5.66min, 27%ee.

3-(3-chlorophenyl)-1-(trimethylsilyl)pentan-1-one (3k)
@)

Cl -
™

3k

Purification by flash column chromatography
(EA/PE = 1/20) yielded the product (98%) as an colorless oil. [a]5 = 21.86 (c =

0.12, CHCl3). *H NMR (400 MHz, CDCl3) & 7.07 — 6.99 (m, 3H), 6.91 (dt, J =
7.4, 1.3 Hz, 1H), 3.04-2.95 (m, 1H), 2.81 (dd, J = 17.0, 6.7 Hz, 1H), 2.70 (dd, J
=17.0, 6.9 Hz, 1H), 1.53 — 1.35 (m, 2H), 0.62 (t, J = 7.4 Hz, 3H), 0.00 (s, 9H).
13C NMR (100 MHz, CDCl3) 8 247.1, 147.5, 134.4, 129.8, 127.8, 126.5, 126.3,
54.8, 41.1, 29.4, 12.2, -3.2. Si NMR (99 MHz, CDCl3) & -9.85 (s). HRMS
Calculated for:Ci4H,:CIOSi  [M+Na]™: 291.0952; Found: 291.0942.
Enantiomeric excess was determined by HPLC with a Chiralpak AD column
(hexanes: 2-propanol = 99.8:0.2, 1 mL/min, 210 nm); t; = 10.36 min, t, =10.84

min, 68 % ee.
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Figure S1

cDimdeq

Figure S2.

CDimdge
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. The experimental CD spectra of 4-Pheny-hexan-2-one (S-configuration).

4

7

o4

-7 4

-4

N T T T T T T T T T T T 1
240 260 280 300 320 340 360

Wavelength/nm

The experimental CD spectra of product 3d.

7
10

g

4

z

o

-2 1 T 1 1 '~ 1T ' 1T T 1T T T T 1

300 320 340 360 380 400 420 440 450

Wavelength/nm




Figure S3. Computed ECD spectra for compound (S)-3d in with the lowest-energy
conformercalculated with TD DFT/CAM-B3LYP/
6-31G(d,p)//CAM-B3LYP/6-31G(d,p) using PCM(CHCl,) model.

1.0
0.5¢
w 00 " I " I . 1 . "
< i 250 300 350 400 450
051 Anm
-1.0}

Figure S4. The optimized geometries of compound (S)-3d calculated at
CAM-B3LYP/6-31G(d,p) using PCM model in dichloromethane.

The calculated ECD spectra were obtained from calculated excitation energies and
rotational strengths as a sum of Gaussians functions centred at wavelength of each
transition with bandwidth 6=0.16 eV using the SpecDis program.!*? The final spectra
were Boltzmann averaged (T = 298 K) weighted according to the population
percentages of selected representative low-energy conformers based on the relative
Gibbs free energies (AG).

1. Bruhn, T.; Schaumloffel, A.; Hemberger, Y.; Bringmann, G. Chirality2013,
25,243-249,

2. T. Bruhn, A. Schaumldfel, Y. Hemberger, G. Pecitelli, SpecDis version 1.71,
Berlin, Germany, 2017, https:/specdis-software.jimdo.com.
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Figure S5. The experimental CD spectra of product 3b, 3e, 3h, 3c,
3k.

I ! | ' I ! I ! I ! I ! I ! 1
320 340 360 380 400 420 440 480
wavelngth/nm

Table S1. The reaction results of copper-catalyzed asymmetric conjugate addition
of other organometallic reagents to o,-unsaturated acylsilane 1a.

Cu(OTf), (2.0 mol%)
HZNU-Phos or other ligand (3.2 mol%)
RM (6 eq.)

| Et,0, -20°C

A .
:

Ligand Yield (%) of product® | Yield (%) of product” | Yield (%) of product®
L4 Nr nr <10%
L5 nr nr <10%
L6 (HZNU-Phos) nr nr <10%
L17 nr nr <10%

Note: ® With Me,Zn as a nucleophile. ® With Ph,Zn as a nucleophile. ¢ With Et;Al
as a nucleophile. ® nr is no reaction.
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5. NMR Charts of Products (1H, 13C, 19F and 29Si NMR Spectra)
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6. HPLC spectra of addition products.
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DAD1 A, Sig=210,4 Ref=310,100 (D:\EXAMPLE'LJY-2Z\DEF_LC 2017-03-06 16-07-30\LJY-2017-3-1-L8.D)
) |
] E
700-| ©
mu—z
mu—f
mu—f
:wu—f
zm—i
E 2
100 | o
T T T T T T T
5 55 (-] 85 7 75 8.5 min
[ ]
HE LT L) B HAEAT M %
5.653 13610.3 77 0.2664 0.653 92.029
2] sz | 117 | 71.3 | oesrz | 1ema | 7an |

Time/min  Area Height Area(%)

5.653 13610.3 776.7 92.03
6.276 1178.8 1.252 7.97
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DAD1 A, Sig=210.4 Ref=310,100 (D' EXAMPLE\LJY-2\DEF_LC 2017-04-14 14-22-25\LJY—.D)

mad)_| I
200 :
] T
g
] I
150 |
100 —-
e
0]
T T T T T T T T T
3 4 5 L] 7 k3 9 10 11 min
4] I I]
] Hil LTl [ M HEET eml %
[T ] ®&en4 | 3638 [ 498 [ nzns7 0742 52 336
2] 7z | 283 [ 1583 | 0293 | 0638 | 47664 |

DAD1 A, Sig=210,4 Ref=310,100 (D: EXAMPLE\LJY-2\DEF_LC 2017-04-14 15-02-58\LJY—2017-3-14- % £&.0)

mall | g
20—
200 -|
150
100
50 2
o
T T T T T T T T T T
45 5 55 6 85 7 75 8 8.5 9 min
] I+
# HHE LT L B ARET it X
[ ] &7z [ 377 [ 3ma [ 01774 0343 29873
2 72 | @z | 24.4 | ozsoz [ 1323 [ 1oz |

Time/min Area Height Area(%)

6.72 3347.7 301.9 89.9
7.402 377.2 24.4 10.12
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DAD1 A, Sig=210,4 Ref=310,100 (D:\EXAMFLELJY-2\DEF_LC 2017-04-13 18-10-08LJY-4.D)

maLl |
=]
o
2
] &
ZI]I]i
150—:
mu—:
w0
o
T T T T
1 2 3 4
[T
# HA i 5 B HRETF il %
[T ] 5151 | 185.5 | 276 [ 01037 0657 50,227
2] 5482 | @& | 2143 | n1x7 | nEad | 44773 |

DAD1 A, Sig=210 .4 Ref=310,100 (D:\EXAMFLE\LJY-2\DEF_LG 2017-04-12 12-10-09\LJY-3.0)

meal |
’\IJIlIJ{
l!ﬂl]{
ﬂm{
-Iﬂl]{
le!—i
0]
4'4 4'3 4'5 FI: 5'4 ‘E min
[T S ]
# HA i S R HERAT Emil %
[1] 5128 [ 8eses | 11881 | 0121 0635 35301
2] =463 [ 14274 | 1554 | 0153 | 0633 | 14099 |
Time/min Area Height Area(%)

5.128 8696.9 1198.1
5.463 1427.4 155.4

85.901
14.099
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JY-2017-9-14-race WH 2016507 AP Systen/EHH - &F - [£WHI]

T ) FHE @ ME 0 2B @ 4% ® #K @ EE 0 #0 o) ZEXE 6 E O FEow -
= [ 55 - Lv20L7091402 210 = B3|z
= § LIv-2017-9-14-race - HEEHE: 73 T -

> @ R sz | s |

El

01204

5.129

01104
0100
0.0304
0.0804
0.070

El 0.080
J 0.050
0.040
0.030
0.0204
00104

0.000

j -0.0104

TRERTE (28R (#LER (PDA [WECY |PDa DLEC1 (PDA ILEC1 (PDA [LECH
ek )] il 3 HiE E&

= [iz} & =

) [ & 151708
& LIY-2017-9-14-2— 3AH 201507 P Systen/EHG - &5 - [EEO]
T ) FHE @ ME 0 2B @ 4% ® #K @ EE 0 #0 o) ZEXE 6 E O FEow

B 55 - Lov2017091404 o ] @J
= § Lv-zon7-9-14-
@ W 'ﬂumm sten | 13T | i
21n.n |
=]

050
0.45

0.40 .
0354
0304

]
2 g25]
0204
0154
o
&
04104 = i
1
005
2
= 0.004
£hET1 | PDA PUAZY | PDA FLAZ1 |PDA FEAZY |PDA FTAGY
HiE | iEE RE i EE

Time/min Area Height Area(%)

4.670 82.69 528194 82.69
4.988 17.32 101401 17.32
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DAD1 A, Sig=210.4 Ref=310,100 (D\EXAMPLE\LJY-2\DEF_LC 2017-04-13 20-08-41\LJY-2.0)

mALl | =
<
300 | r“;
@
260
200
150
100
50|
0-
R T T T T T T T
2 4 -] 2 10 12 14 min
‘ [+]
. HA 17 -+ oY HEET Emi x
[T 5o ] 2588 [ 385 [ 01129 0.725 43,164
2] s34 | 2856 | 263 | 01461 | 0489 | 50836 |
DAD1 A, Sig=210.4 Ref=210,100 (D\EXAMFLE'\LJY-2\DEF_LC 2017-04-12 20-06-41\LJY-2.0)
el | 8
1200 | 0
1000 a
200 -
800
400 é
©
200
0|
- T T T T T T T
48 48 5 52 5.4 56 58
[T I
# HiA L5 L2 BN HEET emi x
[1] 515 | ma0as | 12863 | 0110 0716 76775
2] 53 | zasea | 325 | 01383 | 0615 | 24225 |

Time/min Area Height

Area(%)

5.105 8909.5 1266.3
5.391 2848.3 3125

75.775
24.225
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DAD1 A, Sig=210,4 Ref=310,100 (- EXAMPLEIMQC\DEF_LC 2017-05-15 14-38-48\LJY-23017-5-18-2.D)

2 4 8 .‘; 1‘0 1'2 1'4 min
[o1 [+]
# licizl Emi L] BE AT EmE X
[1] sem [ 3137 | 1.1 [ oE442 1.902 50.364
2] w7 | 30904 | 711 | o7e42 | 1455 | 49636 |

DAD1 A, Sig=210.4 Ref=310,100 (D:\EXAMPLEWWQC\DEF_LC 2017-05-12 14-38-49LJY-2.0)
mal |
80|
80|
a0
20|
o]
20-]
T y T y T T 7
115 12 125 13 135 14 145 min
] [+]
Hid il L) M HERT kil %
12.966 1827 125 06136 [ 86.007
2] 14159 | @5 | 201 | 0se46 | 052 [ 13993 |

Time/min Area Height Area(%)
12.966 4182.7 1125 86.007
14.159 680.5 320.1 13.993
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DAD1 A, Sig=210 4 Ref=310,100 (SNAPSHOT.D)
mell -
-
25
20-
16—
10-
5
0|
h T T T T T U
4 45 5 55 6 85 min
[4] IE]
# lici ] M s HE ARET Em
[T ] 478 [  EB62 | 301 [ 0346 0.626 49751
[ 2] sear | eeea | 18.9 | ose7 | on7 [ soass |

DAD1T A, Sig=210,4 Ref=310,100 [SNAPSHOT.D)

mall -
35 -
i e
- +
£
25—
20—
E |
15| a
10—
5|
0-
h T T T T T T
4 45 5 55 -] 6.5
[T
# HE |- Bs B ANRET EED 2
[ 1 474 537 258 [IEEE 1E1R E2.7EE
[ 2] &7 [ 288 | 103 | o406 | n7os | 3F234 |

Time/min Area Height Area(%)

4.741 503.7 25.8 62.766
5.677 298.8 10.3 37.234
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DAD1 A, Sig=210,4 Ref=310,100 (SNARSHOT.D)
mAl | 2
700
8
800 =
500
400 —|
300
200
100 |
T T T T T T T -
1 2 2 4 (-] E:) min
LI D}
3 Ha i = MR HEEAT Wil %
[1] 53 [ &me1 | 7371 |IEEETS 03 43,353
2] 575 [ msmzs | &781 | ozeez | 1108 | s0E41 |
DAD1 A, Sig=210.4 Ref=310,100 (D:\EXAMPLEWLN'DEF_LC 2017-05-23 17-48-28\LJY-2-CL-2.0)
=P 5
00 @
400 4
g
B
300{
200
1llll—:
o
1 T T T U U T U T
48 5 52 54 56 58 62 mn
[T  I— o]
] L7 ;] A [ 5 B HEET iz
5302 53321 4351 01656 0,851 54134
| 2| sess | =77 | 334 | o1gre | 1078 | 458es |
Time/min Area Height Area(%)

5.302
5.653

5332.1
4517.7

495.1
334

51.134
45.666
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DAD1 A, 5ig=210,4 Ref=310,100 (D:\EXAMFLE\SFN\DEF_LC 2017-05-13 18-10-17\LJ¥-41ERACEIE.D)

madl |
80—
o0
P
20—
o
- T T T T T T
4 45 5 55 6.5 7 min
[T o]
# Wi e [ e AEET i 2
[ ] 4ame | 2m22 | .4 [ 04743 0.746 50,720
[z ] sema | 243 | 712 | 0E23s [ 077z [ 43280 |
DAD1 A, Sig=210,4 Ref=310,100 {D'\EXAMPLE\LJY-2\DEF_LC 2017-05-14 18-08-35\LJY-LINXIU-STEZ 2 O)
maL |
’Hll]ll:
i o
i g
200 2
ﬂ}ll;
400 —|
Zﬂﬂ;
475 5 525 55 575 6 6.25 65 mn
[T  — |
# HA Ml S R HEET B 2
[ 1] 54 [ &30 | 7926 | (01644 0§ 33073
2] sees [ 183183 | 10731 | 02048 | 0343 | E6927 |

Time/min Area Height

Area(%)

5.426 8310.9 792.5
5.684 16818.3 1073.1

33.073
66.927
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DAD1 A, Sig=210,4 Ref=310,100 [SNAFSHOT.O)

[
# A il [ M HERT Em %
[T ara T 1ea7 ] 78.8 [ 026m 0696 47.133
2] sesa | 143 | 79.9 | o2e [ o073 | szeer |

DAD1 A, Sig=210.4 Ref=310,100 (SNAPSHOT.D)

4 45 5 55 L] 65 min
[ O]
i 450 [ W AHERT emi %
4715 E76 435 0.2591 0.657 36.027
2] &es [ 1203 | 67.9 | n2s4e | o7 [ 3973 |
Time/min Area Height Area(%)

1156.9
24435

57.2
79.2

7.355
7.938

36.027
63.973
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DAD1 A, Sig=210.4 Ref=310,100 (SNAPSHOT.D)

T T T T T T
k] k-] 10 " 12 13 min
] 2
* HA LT L) g HEET keE
[T 1083 T 17888 | 72.4 [ 043 0.573 46.379
2] a7 | 2oes8 | 69.6 | Dagsas | ose | s3ezt |
DAD1 A, Sig=210.4 Ref=310,100 (D:\EXAMPLE\LJY-2\DEF_LC 2017-05-21 15-11-18\LJY-2017-5-21.D)
mal |
: =
300
250
200
b g
150 &
] g
100-|
50—
o
g T T T T T T T
T 8 k] 10 11 12 13 min
LT | ]
* [zl i [ R HRET EEm
[ ] 1038 [ 24138 [ 1234 [ 03m7 0,684 16.365
[ 2] 108 | 123357 | 3608 | 04863 | 0428 | 83635 |

Time/min Area Height Area(%)

10.355 2413.8 0.3017 16.365
10.835 1235.7 0.4669 83.635
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