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Experimental
1). General

All experiments, which are sensitive to moisture or air, were carried out under an Ar
atmosphere using the standard Schlenk techniques. Tetraethoxysilane (TEOS), 1,4-
bis(triethyoxysilyl)ethane, cetyltrimethylammonium bromide (CTAB), fluorocarbon surfactant
(FC-4: [C3F7O(CF(CF3)CF20)2CF(CF3)CONH(CH2)sN* (C2Hs)2CHs]I), 4-(2-
(trimethoxysilyl)ethyl)benzene-1-sulfonyl  chloride, Triethylenediamine (DABCO), 4-
(methylphenylsulfonyl)-1,2-diphenylethylenediamine  [(S,S)-TsDPEN], (MesityleneRuCl>).
were purchased from Sigma-Aldrich Company Ltd and used as received.

2). Characterization

Ru and Pd loading amounts in the catalysts were analyzed using an inductively coupled plasma
optical emission spectrometer (ICP, Varian VISTA-MPX). Fourier transform infrared (FT-IR)
spectra were collected on a Nicolet Magna 550 spectrometer using KBr method. Scanning
electron microscopy (SEM) images were obtained using a JEOL JSM-6380LV microscope
operating at 20 kV. Transmission electron microscopy (TEM) images were performed on a
JEOL JEM2010 electron microscope at an acceleration voltage of 220 kV. X-ray photoelectron
spectroscopy (XPS) measurements were performed on a Perkin-Elmer PHI 5000C ESCA
system. A 200 pm diameter spot size was scanned using a monochromatized Aluminum Ko X-
ray source (1486.6.6 eV) at 40 W and 15 kV with 58.7 eV pass energies. All the binding
energies were calibrated by using the contaminant carbon (Cis = 284.6 eV) as a reference.
Nitrogen adsorption isotherms were measured at 77 K with a Quantachrome Nova 4000
analyzer. The samples were measured after being outgassed at 423 K overnight. Pore size
distributions were calculated by using the BJH model. The specific surface areas (Sger) of
samples were determined from the linear parts of BET plots (p/po = 0.05-1.00). Solid state
NMR experiments were explored on a Bruker AVANCE spectrometer at a magnetic field
strength of 9.4 T with *H frequency of 400.1 MHz, 3C frequency of 100.5 MHz, and 2°Si
frequency of 79.4 MHz with 4 mm rotor at two spinning frequency of 5.5 kHz and 8.0 kHz,
TPPM decoupling is applied in the during acquisition period. *H cross polarization in all solid
state NMR experiments was employed using a contact time of 2 ms and the pulse lengths of
4ps.
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Figure S1. FT-IR spectra of 4 and catalyst 5.
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Figure S2. Small-angle powder XRD patterns of 4 and catalyst 5.
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Table S1. Optimizing reaction conditions for the 5-catalysed enantioselective cascade reactions
of (4—(phenylethynyl)phenyl)ethanone.

Q OH
Catalyst 5
_ s
Ph Ph

Entry  Ru-loading H-resource Solvent < ;I;]l)m € Z,E)Id ‘(ef/o )
1 2.0 mol% HCOOH / 60 8 / /
2 2.0 mol% 'PrOH / 60 8 / /
3 2.0 mol% HCOOH/NEt;  / 60 8 14 65
4 2.0 mol% HCOONa H.O/'PrOH (1:3) 50 6 34 94
5 2.0 mol% HCOONa H.0/'PrOH (1:3) 60 3 95 97
6 2.0 mol% HCOONa H,O/'PrOH (1:3) 70 15 97 92
7 2.0 mol% HCOONa H.O/'PrOH (1:2) 60 4 92 92
8 2.0 mol% HCOONa H2O/'PrOH (1:4) 60 2 08 93
9 2.0 mol% HCOONa H,O/EtOH (1:3) 60 5 96 90
10 2.0 mol% HCOONa H2O/MeOH (1:3) 60 5 97 89
11 1.75 mol% HCOONa H20/'PrOH (1:3) 60 3 91 97
12 2.25 mol% HCOONa H.O/ 'PrOH (1:3) 60 3 96 96

Reaction conditions: Catalyst 5 (4.38 mol% of Pd based on ICP analysis), HCO2Na (1.0 mmol),
alkynone (0.10 mmol), and 2.0 mL of solvent were added sequentially to a 10.0 mL
round—bottom flask. Yields were determined by H-NMR analysis and ee values were
determined by chiral HPLC analysis.
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Figure 3. The HPLC analysis for chiral products. (Table 1 in manuscript: The selective
ATH/reduction one—pot enantioselective cascade reductions of conjugated alkynones.)

7a. (S)-1-(4-phenethylphenyl)ethan-1-ol: (HPLC: Chiracel OB-H, detected at 215 nm, eluent:
n-hexane/2-propanol = 98/2, flow rate = 1.0 mL/min, 25 “C). [Literature (Chem. Eur. J. 2010,
16, 6748): HPLC: Chiracel AD-H, eluent: n-hexane/2-propanol = 95/5, flow rate = 0.7 mL/min,
detected at 254 nm, Retention time: 10.98 min (S), 12.16 min (R).]
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7b. (S)-1-(4-(4-fluorophenethyl)phenyl)ethan-1-ol: (HPLC: Chiracel OB-H, detected at 215 nm,
eluent: n-hexane/2-propanol = 98/2, flow rate = 1.0 mL/min, 25 C).
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Translation of Chinese to English is as follows:
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7c. (S)-1-(4-(3-fluorophenethyl)phenyl)ethan-1-ol: (HPLC: Chiracel OB-H, detected at 215 nm,

eluent: n-hexane/2-propanol = 98/2, flow rate = 10 mL/min, 25 T ).
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Translation of Chinese to English is as follows:

ReTime
Name [min Area Heigh Area%
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2 RTZ5. 186 25, 186 2 477573 11849 1. 6659
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7d. (S)-1-(4-(4-chlorophenethyl)phenyl)ethan-1-ol: (HPLC: Chiracel OB-H, detected at 215 nm,
eluent: n-hexane/2-propanol = 98/2, flow rate = 1.0 mL/min, 25 C).
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Translation of Chinese to English is as follows:
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7e. (S)-4-(4-(1-hydroxyethyl)phenethyl)benzonitrile: (HPLC: Chiracel OD-H, detected at 215
nm, eluent: n-hexane/2-propanol = 95/5, flow rate = 1.0 mL/min, 25 C).
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7f. (S)-1-(4-(4-nitrophenethyl)phenyl)ethan-1-ol: (HPLC: Chiracel OD-H, detected at 254 nm,
eluent: n-hexane/2-propanol = 96/4, flow rate = 1.0 mL/min, 25 C).
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Translation of Chinese to English is as follows:
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79. (S)-1-(4-(4-methylphenethyl)phenyl)ethan-1-ol: (HPLC: Chiracel OB-H, detected at 215
nm, eluent: n-hexane/2-propanol = 98/2, flow rate = 1.0 mL/min, 25 C).
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7h. (S)-1-(4-(3-methylphenethyl)phenyl)ethan-1-ol: (HPLC: Chiracel OB-H, detected at 215

nm, eluent: n-hexane/2-propanol = 98/2, flow rate = 1.0 mL/min, 25 °C ).
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Translation of Chinese to English is as follows:
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Name [min Area Heigh Area%
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f (RT22 603 22,603 1 28180180 551380 98,3341
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7i. (S)-1-(4-(4-methoxyphenethyl)phenyl)ethan-1-ol: (HPLC: Chiracel OB-H, detected at 215

nm, eluent: n-hexane/2-propanol = 98/2, flow rate = 1.0 mL/min, 25 C).
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Translation of Chinese to English is as follows:
ReTime
Name [min Area Heigh Area%
! | ! | e ! ! ) !
| me | s& | mawm i [ i | A mhis
§ 1RT22. 603 22,603 I 26190180 B51330 9. 3341
2 RTZS. 186 25,186 2 1573 11849 1.6659
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7j. (S)-1-(4-(3-methoxyphenethyl)phenyl)ethan-1-ol: (HPLC: Chiracel OB-H, detected at 215

nm, eluent: n-hexane/2-propanol = 98/2, flow rate = 1.0 mL/min, 25 C
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Translation of Chinese to English is as follows:
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Name [min Area Heigh Area%
f | ! | e ! ! ) !
| me | 3% | masti; | [T [ wh T3 whis
1 fT22 603 22,603 I Za190160 FE1390 .33
2 KTZ5. 186 5. 188 2 77573 11849 1.6659
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7K. (S)-1-(3-phenethylphenyl)ethan-1-ol: (HPLC: Chiracel OJ-H, detected at 254 nm, eluent: n-
hexane/2-propanol = 98/2, flow rate = 1.0 mL/min, 25 C).
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Translation of Chinese to English is as follows:
ReTime
Name [min Area Heigh Area%
P e B - 1
102 1 | masE | [T | [ [ [50]
1 RT22. 603 22,803 1 28190180 651390 93, 3341
2 RT25. 186 25. 186 2 477573 11849 1. 6659
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71. (S)-1-(3-(4-fluorophenethyl)phenyl)ethan-1-ol: (HPLC: Chiracel OJ-H, detected at 254 nm,

eluent: n-hexane/2-propanol = 97/3, flow rate = 10 mL/min, 25 T ).
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Translation of Chinese to English is as follows:
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Name [min Area Heigh Area%
f | ! | e ! ! ) !
| 1ne &6 | mamE | e [ W BE )
1 RT22. 603 22,603 I Z810160 F513%0 . 330
2 KTZ5. 186 25,188 2 7513 11849 1.6659
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7m. (S)-1-(3-(3-fluorophenethyl)phenyl)ethan-1-ol: (HPLC: Chiracel OJ-H, detected at 254 nm,
eluent: n-hexane/2-propanol = 97/3, flow rate = 1.0 mL/min, 25 C).
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Translation of Chinese to English is as follows:

ReTime
Name [min : Heigh Area%
P pee A - r
| me | 3& | masti;m | i [ i | A mhis
i {RT22. 603 22 803 1 28120150 B51330 93, 3341
2 RT25. 186 25. 186 2 477573 11849 1. 6659
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7n. (S)-1-(3-(4-chlorophenethyl)phenyl)ethan-1-ol: (HPLC: Chiracel OJ-H, detected at 254 nm,

eluent: n-hexane/2-propanol = 97/3, flow rate = 1.0 mL/min, 25 C).
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mAL BARE 3477
ES HO,
30—5
&
| o) o
20—; (S)
BE 5] Q
()
1 R)
5
5]
0.0 2‘5 S‘D ?!5 10‘ 1] 12‘.5 15‘.0 17".5 2DI 1] 22‘.5 25‘.0 2?‘.5 Sd 1] 32‘.5 SSI.D 3?| 5 4d.ﬂ 42‘.5 45‘.0 4?| 5 min
BtawiE b View | [
e £ | momd | O ee | ®mR | wmEx | &E | B |
1 RT28. 355 28,355 1 2341117 96, 5461 35013 95. 9052
2 RT35. 945 35,045 2 83752 3.4539 1495 4.0948
Translation of Chinese to English is as follows:
ReTime
Name [min] Area Area% Heigh Heigh%
f ! i ! I 1 !
_ t
| 10e | E% | @mumw | [ | wmm | wmms | wmm | B
1 KTIT. 882 17. 882 1 S4X28391 49 T262 1285639 S0 TTIS
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70. (S)-1-(3-(4-methylphenethyl)phenyl)ethan-1-ol: (HPLC: Chiracel OJ-H, detected at 254 nm,

eluent: n-hexane/2-propanol = 97/3, flow rate = 1.0 mL/min, 25 C).

mAL

BAEE 61654

125

100 HO

O
= ] (1)
254
I S Sy VNN
0o 25 5o 75 100 125 150 175 200 25 250 s 300 15 350 75 "inin
E HetrFEiNE ‘Sa" Wiew E
2 % | gomd | e | ®mR | @Es | aF | EEx
1 RTZ6. 153 26,153 1 4037389 49, 7484 BOS0T 54. 3578
2 RT31. 087 31.08T 2 4078223 B0. 2516 51141 45, 6422
s BAEE 166,184
HO
300
250 Q HO
200 O (S) .
TR O O
104 (R)
50
0 PN & ¥
[ Lz
-50_ T T T T T T T T T T T T T T T T N
0o 25 50 75 100 125 150 175 200 25 250 L) 300 325 350 K 400 min
A A
e [e3Ven @
e % | Rewmd | we | mR | mEx | &F | EES |
1 ET24. 561 24,561 1 19533109 48,1976 163008 97,1913
2 ET32. 242 32242 b3 358638 1.8024 4855 2 B0aT
Translation of Chinese to English is as follows:
ReTime
Name [min] Area Heigh Area%
f ! e ! f !
s E3] | oosE | e | [ | 14 [T
{l ETZ2 BO3 22 803 1 28190180 651330 95,3341
2 RTZS. 186 25, 186 2 477573 11849 1. B659
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7p. (S)-1-(3-(3-methylphenethyl)phenyl)ethan-1-ol: (HPLC: Chiracel OJ-H, detected at 254 nm,
eluent: n-hexane/2-propanol = 97/3, flow rate = 1.0 mL/min, 25 C).

mAY A 253318
HO =
400
I
- O
' (+) uf
2004 l
1004 | \
I \
0 ,‘\\ S i ~ g %‘}.- ‘./‘_ \}.v é
00 25 50 75 100 125 150 17§ 200 25 250 25 300 35 380 W5 400 425 450 475 mn
Bl#SRNRE [63View (A EQ
m | 2% | mewA | we | B®R | w8 | am | AEs |
1 RT22 718 22.716 1 26406151 50,0148 ST7249 59 1863
z K129, 23 .29 z 2530513 @ %% 315304 WY
mall BABE 0783
4004
HO,
O
O o
T (S) /
N~
(R)
Y - 0 T &
00 25 50 15 100 125 120 175 200 25 20 75 300 23 380 75 i
| S 83 View| 2
e g | @EoEmA | e | mRE | mEs | &E | B
1 RTZ1. 434 21, 45t 1 16737547 o7, 4547 207120 9. 4553
z RT26. 857 26, 557 z 1881 2 5153 7536 35107
Translation of Chinese to English is as follows:
ReTime
Name [min] Area Area% Heigh Heigh%
f f i ! r 1 !
_ t
| e F1 | mamE | e | wmm | wmms | ase | [1.33
1 KTI7T. 882 17. 682 1 S4Ax2a9 49 T2 1285839 S0.TT18
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7q. (S)-1-(3-(4-methoxyphenethyl)phenyl)ethan-1-ol: (HPLC: Chiracel AS-H, detected at 254
nm, eluent: n-hexane/2-propanol = 96/4, flow rate = 1.0 mL/min, 25 C).

BAEE 417135

ml Ho
o
750+
iy O
500 (+)
HiEt
250
Q VAN y
0o 25 50 75 100 125 180 175 200 25 " min
o[ AR [63vien @
2 &% | memd | & mh | mgs | &E | BES \
1 RT13. 583 13,583 14594477 50.2169 412397 59,9053
2 RT14.97T1 14.971 14TB573T 43,7831 2Te0LT 40,0947
maL AR 283977
HO
250
c
weo—~(_)
(S)
L3R
G
o ()
(R)
g — » 4 &
25 5o 75 100 125 190 175 200 25 "inin
Kl u o
o[kaEnE [63vien @
s &% | BEmd | e mR | mEs | &E | EE
1 RT13.855 13,855 12284358 a7, 8535 283423 97,8738
2 RT16.030 16.030 269433 2.1462 B15T 21262
Translation of Chinese to English is as follows:
ReTime
Name [min] Area Heigh Area%
! ! e ! !
| me | 3& | masti;m | i [ i | A mhis
{l {RT22. 603 22,803 1 28190180 651390 95, 3341
2 RT25. 186 25. 186 2 477573 11849 1. 6659
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7r. (S)-1-(3-(3-methoxyphenethyl)phenyl)ethan-1-ol: (HPLC: Chiracel OJ-H, detected at 254
nm, eluent: n-hexane/2-propanol = 97/3, flow rate = 1.0 mL/min, 25 C).

mAL BAGRE 2014
404
] O
2‘0_
. O
# | (1)
1
10~ | || lll
I | | .'n \
|L- [ ]\ \\
) N P N v
50 100 180 200 250 0 350 400 430 500 S50 600 680 780 800 850 min
Ki _ 2
B|LetEiE |6 View [3
m| %% | GowE | e | ®R | @ ag | B |
1 F14.900 .90 1 1686491 50,6123 20468 52,3191
2 BIT0. 434 0. 434 2 1645588 0.3 12378 31, 6663
maLl BREE 11442
2
i MeQO
e e O
) ] (S) HO
BEl 0 0
i MeQ
0 O O
1 (R)
0 | g ¥ )
01 s 00 450 A0 &0 W0 B0 400 0 S0 @0 0 80 70 s00 "fin
B kewiE b View @
m | % | mowa | e | mE | @ | aE | BES \
1 R 174 .74 I 158 a7 4761 114232 %, 0079
2 RI70. 651 0,851 2 48175 2,539 4750 39021
Translation of Chinese to English is as follows:
ReTime
Name [min Area Heigh Area%
f | ! | e ! ! ] !
s E] | @osE | [T | [ 14 [
1 RT22 603 22 803 1 28190180 651330 98,3341
2 RTZS. 186 25, 186 2 477573 11849 1. B659
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7s. (S)-1-(4-hexylphenyl)ethan-1-ol: (HPLC: Chiracel OD-H, detected at 215 nm, eluent: n-

hexane/2-propanol = 98/2, flow rate = 1.0 mL/min, 25 C).

BAREE 2,202,051

m
4000—-
] OH
SDDD—: \/\/\/@)\
L
2000—: (3
1 DDD—-
=l
)
@ e b d
10 20 30 40 50 60 70 50 a0 100 110 12.0 min
[T _ o]
B[
12 &% |  @asia wez [ aE s
3 ET3. 783 5. 783 1 BAI0EZ40 2194771 49,1092
2 ET9. 970 9,970 2 T2442217 2136319 50. 5305
v BATEE 73084
200 =l
] OH
1504 \/\/\/@)\
: oH
1004 \/\/\/@/\ (S) L]
50
] k (R)
D: . e & ~
' d
T T T T T T T T T T T T a
1.0 20 30 4.0 50 6.0 7o 8.0 9.0 100 11.0 12.0 min
ol .l |
B[ hEHEIE
1z E1 ] | ZamiE | [ W aE s |
T RTE. B1Z B.8IZ 1 41305 1643 16714
2 RT9. 975 9.978 2 2429939 TO179 95, 3236
Translation of Chinese to English is as follows:
ReTime
Name [min Area Heigh Area%
! | ! | e ! Tg !
| me | 3& | masti;m | i [ i A mhis
{l {RT22. 603 22,803 1 28190180 651390 95, 3341
2 RT25. 186 25. 186 2 477573 11849 1. 6659
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7t. (1S,1'S)-1,1'-(ethane-1,2-diylbis(4,1-phenylene))bis(ethan-1-ol): (HPLC: Chiracel OB-H,
detected at 254 nm, eluent: n-hexane/2-propanol = 96/4, flow rate = 1.0 mL/min, 25 C).

BRI 101 247

m
350 =
3005
250%
200é
150—5 _
100—5
SD_EJ\\BK_‘_,\A \&AAH
D_: b e ﬂ
-0 %
: T T T T T T T T T T T T T T T T e
oo 50 100 150 200 250 300 350 400 450 s0.0 550 0.0 ES0 o0 7a0 min
B[
I Et | ®asia | Wz (s S [ty
1 ETS1. 280 51.280 1 TTTE00S B0930 25.TTE9
2 ETSE. BBZ SE. BEZ 2 1458405821 101967 49, 1963
3 ETEZ. BBE BZ. BED 3 TS49735 40009 25. 0265
m BARRE 200276
400 =
SDD—-
200] ]
100—-
‘MLL/\_A T " .
D—_ D P b —_—
] v
1 T T T T T T T T T T T T T T T Q
00 50 100 150 200 250 300 350 400 450 500 550 E0.0 E5.0 Foo 750 min
| o]
o[ hEEE
1 &% | ®esiE | gz [ aE [ty
__________________________ RT48. 625 49,828 1 51551312 286051 95, 3505
2 ET59. 410 59.410 2 2410418 15177 4. 4584
3 ETBS. 546 B5. 846 3 103334 BET 0.1911
Translation of Chinese to English is as follows:
ReTime
Name [min] Area Heigh Area%
f ! e ! ! !
s | 1 | masE | [T | [ [ (50
{l {RT22. 603 22,803 1 28190180 651390 93, 3341
2 RT25. 186 25. 186 2 477573 11849 1. 6659
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Figure 4. Reusability of catalyst 5 for the enantioselective cascade reductions of conjugated

alkynones.
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Translation of Chinese to English is as follows:
ReTime
. 1 1 - 0
Name [min] Area Heigh Area%
I ! N ! ! !
s | 1 | GastiE [T [ [ (50
{l {RT22. 603 22,603 26190180 651330 93, 3341
2 RT25. 186 25. 186 477573 11849 1.8659
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Recycle 4
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Translation of Chinese to English is as follows:
ReTime
Name [min] Area Heigh Area%
f ! e ! ! !
s | 1 | masE | [T | [ [ (50
{l {RT22. 603 22,803 1 28190180 651390 93, 3341
2 RT25. 186 25. 186 2 477573 11849 1. 6659
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Recycle 6
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Translation of Chinese to English is as follows:
ReTime
Name [min] Area Heigh Area%
f ! £ ! ! !
s | 1 | masE | [T | [ [ (50
1 [FT22. 603 22,603 1 28120180 551330 98, 3341
2 K125, 166 25. 166 2 471573 11849 1.6659
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Figure 5. The characterizations of chiral products (Table 1 in manuscript).

7a. (S)-1-(4-phenethylphenyl)ethan-1-ol. White solid, 99% vyield, 97% ee. [a]o® = -25.891 (c

0.216. CHCI3). 'H NMR (400 MHz, CDCls) & 7.31 (dd, J = 7.6, 5.7

Hz, 4H), 7.21 (dt, J = 8.2, 5.5 Hz, 5H), 4.89 (q, J = 6.4 Hz, 1H), 2.94

O (s, 4H), 1.88 (brs, 1H), 1.51 (d, J = 6.6z Hz, 3H). *C{*H} NMR (100

O MHz, CDCls): & 143.5, 141.8, 141.0, 128.6, 128.5, 128.4, 126.0,

125.5, 70.2, 37.9, 37.6, 25.1. HRMS (ESI): m/z [M+Na]" calculated

for C16H1s0ONa™: 249.1250; found: 249.1251. HPLC (Chiralpak OB-H, detector: 215 nm, elute:
Hexane/i-PrOH = 98/2, flow rate: 1.0 mL/min, 25 <C).

OH

7a (*H NMR, *C NMR spectra).
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7b. (S)-1-(4-(4-fluorophenethyl)phenyl)ethan-1-ol. White solid, 93% yield, 95% ee. [a]p®®= -

F

OH

29.648 (¢ 0.256, CHCIs). 'H NMR (400 MHz, CDCl3) § 7.21 (t, J
= 8.8 Hz, 2H), 7.12 - 6.99 (m, 4H), 6.88 (d, J = 8.6 Hz, 2H), 4.82
(9, J = 6.5 Hz, 1H), 2.82 (s, 4H), 1.70 (brs, 1H), 1.43 (d, J = 6.5
Hz, 3H). BC{*H} NMR (100 MHz, CDCl3) & 161.3 (d, J = 243
Hz), 143.5, 140.7, 137.3, 129.8, 128.6, 125.5, 114.9, 70.2, 37.6,
37.0, 25.1. HRMS (ESI): m/z [M+Na]* calculated for

Ci6H17FONa™: 267.1156; found: 267.1156. HPLC (Chiralpak OB-H, detector: 215 nm, elute:

Hexane/i-PrOH = 98/2, flow rate: 1.0 mL/min, 25 <C).

7b (*H NMR, °C NMR spectra).
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7¢. (S)-1-(4-(3-fluorophenethyl)phenyl)ethan-1-ol. Yellow liquid, 92% yield, 94% ee. [a]p®®
= .28.785 (c 0.378, CHCls). 'H NMR (400 MHz, CDCls) & 7.30 (d, J = 8.2 Hz, 2H), 7.25 —
OH  7.20 (m, 1H), 7.16 (d, J = 8.2 Hz, 2H), 6.94 (d, J = 7.7 Hz, 1H),

O 6.93 — 6.87f (m, 2H), 4.89 (q, J = 6.5 Hz, 1H), 2.91 (s, 4H), 1.79
F (brs, 1H), 1.50 (d, J = 6.2 Hz, 3H). B¥C{*H} NMR (100 MHz,
O CDCls) § 162.9 (d, J = 245 Hz), 144.2 (d, J = 6.5 Hz), 143.6,

140.6, 129.8 (d, J = 8.7 Hz), 128.5, 125.5, 124.1 (d, J = 2.3 Hz),
115.3 (d, J = 20.9 Hz), 112.8 (d, J = 21.5 Hz), 70.2, 37.6, 37.5, 37.2, 25.1. HRMS (ESI): m/z
[M+Na]" calculated for C16H17FONa*: 267.1156; found: 267.1158. HPLC (Chiralpak OB-H,
detector: 215 nm, elute: Hexane/i-PrOH = 98/2, flow rate: 1.0 mL/min, 25 <C).

7¢ (*H NMR, 3C NMR spectra). (S)-1-(4-(3-fluorophenethyl)phenyl)ethan-1-ol.
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7d. (S)-1-(4-(4-chlorophenethyl)phenyl)ethan-1-ol. White solid, 94% yield, 95% ee. [a]p?® =
-33.289 (c 0.216, CHCls). 'H NMR (400 MHz, CDCls) 57.25 —

7.20 (m, 4H), 7.16 — 7.10 (m, 4H), 4.82 (qd, J = 6.4, 2.2 Hz, 1H),

O 2.86- 2.85 (d, J = 2.5 Hz, 4H), 1.69 (brs, 1H), 1.43 (dd, J = 6.7,

O 2.4 Hz, 3H). BC{"H} NMR (100 MHz, CDCls) & 143.5, 141.8,
141.1, 128.6, 128.5, 128.4, 126.0, 125.5, 70.3, 37.9, 37.6, 25.1.

HRMS (ESI): m/z [M+Na]® calculated for CisHi7CIONa*:

283.0860; found: 283.0861. HPLC (Chiralpak OB-H, detector: 215 nm, elute: Hexane/i-PrOH

=98/2, flow rate: 1.0 mL/min, 25 <C).
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7d (*H NMR, °C NMR spectra).
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7e. (S)-4-(4-(1-hydroxyethyl)phenethyl)benzonitrile. White solid, 91% yield, 94% ee. [a]p®®

=-7.467 (c 0.214, CHCls3). *H NMR (400 MHz, CDCls) § 7.56 (d,

OH " 3=8.2Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H), 7.25 (d, J = 8.0 Hz, 2H),

O 7.12 (d, J = 8.1 Hz, 2H), 4.89 (g, J = 6.5 Hz, 1H), 3.06 — 2.83 (m,

4H), 1.69 (brs, 1H), 1.49 (d, J = 6.5 Hz, 3H). *C{*H} NMR (100

O MHz, CDCls) 6 147.2, 143.8, 139.9, 132.2, 129.3, 128.5, 125.6,

119.0, 109.0, 70.2, 37.9, 36.8, 25.2. HRMS (ESI): m/z [M+NHa]*

calculated for C17H21N>O™: 269.1650; found: 269.1648. HPLC (Chiralpak OD-H, detector: 215
nm, elute: Hexane/i-PrOH = 95/5, flow rate: 1.0 mL/min, 25 <C).

NC

7e (*H NMR, 3C NMR spectra).
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7f. (S)-1-(4-(4-nitrophenethyl)phenyl)ethan-1-ol. Brown solid, 83% yield, 99% ee.[a]p®® = -

oH 4.781 (c 0.376, CHCI3). *H NMR (400 MHz, CDCl3) § 8.13 (d, J =

8.7 Hz, 2H), 7.30 (d, J = 7.2 Hz, 4H), 7.13 (d, J = 8.1 Hz, 2H),

O 4.89 (g, J = 6.5 Hz, 1H), 3.03 — 2.94 (m, 4H), 1.70 (s, 1H), 1.49 (d,

O J =6.5 Hz, 3H). ¥C{*H} NMR (100 MHz, CDCls) § 149.3, 146.5,

143.9, 139.7, 129.3, 128.5, 125.6, 123.6, 70.2, 37.6, 36.8, 25.2.

HRMS (ESI): m/z [M+NH,]* calculated for C16H21N20s": 289.1548; found: 289.1547. HPLC

(Chiralpak OD-H, detector: 254 nm, elute: Hexane/i-PrOH = 96/4, flow rate: 1.0 mL/min,
25 ).

O,N

7f (*H NMR, 3C NMR spectra).
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79. (S)-1-(4-(4-methylphenethyl)phenyl)ethan-1-ol. White solid, 95% yield, 95% ee. [0]p?® =
-20.693 (c 0.222, CHCls). 'H NMR (400 MHz, Chloroform-d) &
7.30 (dc, J = 7.9 Hz, 2H), 7.17 (d, J = 7.9 Hz, 2H), 7.10 (d, J =

Me

8.5 Hz, 2H), 6.83 (d, J = 8.5 Hz, 2H), 4.89 (d, J = 6.3 Hz, 1H),
3.80 (s, 3H), 2.87 (q, J = 2.9 Hz, 4H), 1.74 (brs, 1H), 1.50 (d, J =
6.7 Hz, 3H). 3C{H} NMR (100 MHz, CDCl3) & 143.4, 141.2,
138.7, 135.4, 129.0, 128.6, 128.3, 125.4, 70.3, 37.6, 37.4, 25.1,

21.0. HRMS (ESI): m/z [M+Na]" calculated for Ci7H200Na™: 263.1406; found: 263.1409.
HPLC (Chiralpak OB-H, detector: 215 nm, elute:

Hexane/i-PrOH = 98/2, flow rate: 1.0

mL/min, 25 <C).
1 13
79 (*H NMR, *°C NMR spectra).
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7h. (S)-1-(4-(3-methylphenethyl)phenyl)ethan-1-ol. White solid, 94% yield, 95% ee. [0]p®® =

-37.333 (¢ 0.214, CHCI3). *H NMR (400 MHz, CDCl3) § 7.30 (dd, J = 8.3, 2.9 Hz, 2H), 7.20

OH (dd, J=38.1, 2.8 Hz, 3H), 7.07 — 6.95 (m, 3H), 4.89 (qd, J = 6.5,

2.8 Hz, 1H), 2.90 (h, J = 3.4, 2.5 Hz, 4H), 2.34 (d, J = 3.1 Hz,

Me O 3H), 1.80 (brs, 1H), 1.53 — 1.44 (m, 3H). ®C{*H} NMR (100

O MHz, CDClz) 6 143.4, 141.7, 141.3, 137.9, 129.3, 128.6, 128.3,

126.7, 125.5, 125.4, 70.3, 37.9, 37.6, 25.1, 21.4. HRMS (ESI):

m/z [M+Na]* calculated for C17H200Na*: 263.1406; found: 263.1407. HPLC (Chiralpak OB-H,
detector: 215 nm, elute: Hexane/i-PrOH = 98/2, flow rate: 1.0 mL/min, 25 <C).

7h (*H NMR, °C NMR spectra).
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7i. (S)-1-(4-(4-methoxyphenethyl)phenyl)ethan-1-ol. White solid, 95% yield, 94% ee. [a]p®®
= -23.941 (c 0.292, CHCI3). *H NMR (400 MHz, CDCls) §

OH  7.30(d,J=7.9Hz 2H), 7.17 (d, J=7.9 Hz, 2H), 7.11 (d, J =

O 8.3 Hz, 2H), 6.83 (d, J = 8.4 Hz, 2H), 4.88 (q, J = 6.4 Hz, 1H),

3.80 (s, 3H), 2.88 (g, J = 3.0 Hz, 4H), 1.76 (brs, 1H), 1.50 (d,

MeO O J = 6.6 Hz, 3H). ¥C{*H} NMR (100 MHz, CDCls3) § 157.9,
143.4, 141.2, 133.9, 129.3, 128.6, 125.4, 113.8, 70.3, 55.3,

37.8, 37.0, 25.1. HRMS (ESI): m/z [M+Na]" calculated for C17H2002Na*: 279.1356; found:

279.1359. HPLC (Chiralpak OB-H, detector: 215 nm, elute: Hexane/i-PrOH = 98/2, flow rate:
1.0 mL/min, 25 <C).

7i (*H NMR, *C NMR spectra).
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7j. (S)-1-(4-(3-methoxyphenethyl)phenyl)ethan-1-ol. White solid, 92% yield, 95% ee. [a]p®®

= -39.207 (c 0.270, CHCls). *H NMR (400 MHz, CDCls) § 7.30

QM (d, J=8.2 Hz, 2H), 7.20 (dd, J = 7.8, 5.8 Hz, 3H), 6.84 — 6.72

O (m, 3H), 4.88 (g, J = 6.5 Hz, 1H), 3.79 (s, 3H), 2.91 (s, 4H),

MeO 1.84 (brs, 1H), 1.50 (d, J = 6.5 Hz, 3H). 3C{*H} NMR (100

O MHz, CDCls) 6 159.7, 143.5, 143.4, 141.0, 129.3, 128.6, 125.5,

120.9, 114.28 , 111.3, 70.2, 55.2, 37.9, 37.4, 25.1. HRMS (ESI): m/z [M+Na]* calculated for

C17H2002Na™: 279.1356; found: 279.1361. HPLC (Chiralpak OB-H, detector: 215 nm, elute:
Hexane/i-PrOH = 98/2, flow rate: 1.0 mL/min, 25 <C).

7j (*H NMR, 3C NMR spectra).

ooooooooooo — oo o a4 o= T =
M AN NN = oy X X x - X A <
nnnnnnnnnnn ITIFF 3 3 zZCoz
e N ~ Vo
MeO O O
j‘ J ﬁ N a

¥ & < o & = &

=3NS = =] =] — <t —

PSIRSIPS = - < — -

: : : : : : ! : : : : : : : :
100 95 90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0.5
f1 (ppm)

" N

3 928 952y a — " o >

& e g P I it S = &< 3

2 LT QAR¥LEEI= S = 2= &

e XX d8d98oro S a g 4
~ ~ \ e N N

MeO O

AM. IS

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 (o]
£1 (ppm)

S37



7k. (S)-1-(3-phenethylphenyl)ethan-1-ol. Yellow liquid, 93% yield, 95% ee. [a]p®® = -21.766
(c 0.468, CHCIs3). *H NMR (400 MHz, CDCls) § 7.30 (q, J = 7.3 Hz,
3H), 7.22 (dd, J = 11.5, 7.5 Hz, 5H), 7.13 (d, J = 7.5 Hz, 1H), 4.87 (q,

J = 6.5 Hz, 1H), 2.95 (s, 4H), 1.90 (s, 1H), 1.50 (d, J = 6.5 Hz, 3H).
O O 13C{'H} NMR (100 MHz, CDCl3) § 145.9, 142.1, 141.8, 128.6, 128.4,

127.6, 126.0, 125.6, 123.1, 70.5, 38.1, 38.0, 25.2. HRMS (ESI): m/z
[M+Na]* calculated for CisH1sONa™: 249.1250; found: 249.1252. HPLC (Chiralpak OJ-H,
detector: 254 nm, elute: Hexane/i-PrOH = 98/2, flow rate: 1.0 mL/min, 25 <C).

HO

7k (*H NMR, C NMR spectra).
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71. (S)-1-(3-(4-fluorophenethyl)phenyl)ethan-1-ol. Yellow liquid, 91% yield, 94% ee. [a]p®

= -33.116 (c 0.386, CHCl3). 'H NMR (400 MHz, CDCls) §7.21 (t,

J=75Hz, 1H), 7.14 (d, J = 7.6 Hz, 1H), 7.09 (s, 1H), 7.07 — 6.99

O (m, 3H), 6.89 (t, J = 8.7 Hz, 2H), 4.80 (q, J = 6.4 Hz, 1H), 2.84 (s,

- O 4H), 1.82 (brs, 1H), 1.41 (d, J = 6.2 Hz, 3H). C{"H} NMR (100

MHz, CDCl3) & 161.4 (d, J = 245 Hz), 145.9, 141.7, 137.3 (d, J =

3.2 Hz), 129.8 (d, J = 7.4 Hz), 128.5, 127.6, 125.5, 123.1, 115.0 (d, J = 21.5 Hz), 70.4, 38.1,

37.1, 25.2. HRMS (ESI): m/z [M+Na]" calculated for CigHi7FONa™: 267.1156; found:

267.1158. HPLC (Chiralpak OJ-H, detector: 254 nm, elute: Hexane/i-PrOH = 97/3, flow rate:
1.0 mL/min, 25 <C).

HO

71 (*H NMR, *C NMR spectra).
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7m. (S)-1-(3-(3-fluorophenethyl)phenyl)ethan-1-ol. Yellow liquid, 90% yield, 94% ee. [a]p®®
= -22.323 (c 0.340, CHCls). *H NMR (400 MHz, CDCls) & 7.27 —

HOL  7.13 (m, 3H), 7.11 (s, 1H), 7.05 (d, J = 7.3 Hz, 1H), 6.91 — 6.82 (m,

K 3H), 4.79 (q, J = 6.4 Hz, 1H), 2.87 (s, 4H), 2.19 — 2.09 (m, 1H). 1.42
Q O (d, J = 6.3 Hz, 3H). 3C NMR (100 MHz, CDCl3) & 162.9 (d, J = 245
Hz), 146.1, 144.2 (d, J = 7.2 Hz), 141.5, 129.7 (d, J = 8.4 Hz), 128.6,

127.5,125.4,124.2 (d, J = 2.7 Hz), 123.2, 115.3 (d, J = 21.1 Hz), 112.8 (d, J = 21.1 Hz), 70.4,
37.6, 37.6, 25.2. HRMS (ESI): m/z [M+Na]"* calculated for CigH17FONa™: 267.1156; found:

267.1157. HPLC (Chiralpak OJ-H, detector: 254 nm, elute: Hexane/i-PrOH = 97/3, flow rate:
1.0 mL/min, 25 <C).

7m (*H NMR, 3C NMR spectra).
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7n. (S)-1-(3-(4-chlorophenethyl)phenyl)ethan-1-ol. Yellow liquid, 91% yield, 93% ee. [a]p®®
=-23.839 (¢ 0.310, CHCI3). *H NMR (400 MHz, CDCl3) § 7.33 —

HO 7.26 (m, 3H), 7.21 (dt, J = 8.3, 5.9 Hz, 4H), 7.13 (d, J = 7.4 Hz,

1H), 4.87 (9, J = 6.4 Hz, 1H), 3.13 — 2.72 (m, 4H), 1.82 (brs, 1H),

ol O Q 1.49 (d, J = 6.5 Hz, 3H). B®C{*H} NMR (100 MHz, CDCls) &
1459, 142.1, 141.7, 1285, 128.4, 127.6, 126.0, 125.6, 123.1,

70.5, 38.0, 37.9, 25.2. HRMS (ESI): m/z [M+Na]* calculated for C1H17CIONa*: 283.0860;
found: 283.0862. HPLC (Chiralpak OJ-H, detector: 254 nm, elute: Hexane/i-PrOH = 97/3, flow

rate: 1.0 mL/min, 25 <C).

7n (*H NMR, °C NMR spectra).
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70. (S)-1-(3-(4-methylphenethyl)phenyl)ethan-1-ol. Yellow liquid, 92% yield, 96% ee. [a]p®®
= -24.845 (c 0.410, CHClIs). *H NMR (400 MHz, CDCls) & 7.30

HO.  (t, J=7.5Hz 1H), 7.22 (d, J = 9.2 Hz, 2H), 7.15 — 7.10 (m, 5H),

4.88 (q, J = 6.4 Hz, 1H), 2.97 — 2.88 (m, 4H), 2.36 (s, 3H), 1.93

Vo Q Q (s, 1H), 1.50 (d, J = 6.2 Hz, 3H). ®C{*H} NMR (100 MHz,
CDCls) & 145.9, 142.2, 138.7, 135.4, 129.1, 128.6, 128.4, 127.6,

125.6, 123.1, 70.5, 38.2, 37.6, 25.2, 21.1. HRMS (ESI): m/z [M+Na]* calculated for
Ci7H200ONa™: 263.1406; found: 263.1414. HPLC (Chiralpak OJ-H, detector: 254 nm, elute:

Hexane/i-PrOH = 97/3, flow rate: 1.0 mL/min, 25 <C).

70 (*H NMR, *C NMR spectra).
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7p. (S)-1-(3-(3-methylphenethyl)phenyl)ethan-1-ol. Yellow liquid, 92% yield, 95% ee. [a]p®®
= -22.688 (c 0.493, CHCls). *H NMR (400 MHz, CDCl3) §7.30 (d,
J = 14.9 Hz, 1H), 7.25 — 7.18 (m, 3H), 7.15 (d, J = 7.5 Hz, 1H),
Me Q 7.09 — 7.01 (m, 3H), 4.88 (g, J = 6.6 Hz, 1H), 2.93 (d, J = 3.4 Hz,
Q 4H), 2.36 (s, 3H), 1.90 (brs, 1H), 1.51 (d, J = 6.6 Hz, 3H). °C{H}
NMR (100 MHz, CDCl3) & 145.9, 142.2, 141.7, 137.9, 129.3, 128.5,
128.3, 127.6, 126.7, 125.6, 125.5, 123.0, 70.5, 38.1, 38.0 , 25.2, 21.4. HRMS (ESI): m/z
[M+Na]* calculated for Ci7H20ONa™: 263.1406; found: 263.1409. HPLC (Chiralpak OJ-H,
detector: 254 nm, elute: Hexane/i-PrOH = 97/3, flow rate: 1.0 mL/min, 25 <C).

HO

7p (*H NMR, C NMR spectra).
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7q. (S)-1-(3-(4-methoxyphenethyl)phenyl)ethan-1-ol. Yellow liquid, 92% vyield, 96% ee.

HO

iy

133.9, 129.4, 128.5, 127.6, 125.6, 123.0, 113.8, 70.4, 55.3, 38.3, 37.1, 25.2. HRMS (ESI): m/z
[M+Na]* calculated for Ci7H2002Na*: 279.1356; found: 279.1364. HPLC (Chiralpak AS-H,
detector: 254 nm, elute: Hexane/i-PrOH = 96/4, flow rate: 1.0 mL/min, 25 <C).

[a]o? = -22.122 (c 0.316, CHCI3). 'H NMR (400 MHz, CDCls)
§7.29 (t, J = 7.5 Hz, 1H), 7.25 — 7.16 (m, 2H), 7.11 (d, J = 8.6
Hz, 3H), 6.85 (d, J = 8.5 Hz, 2H), 4.87 (q, J = 6.5 Hz, 1H), 3.80
(s, 3H), 2.95 — 2.86 (m, 4H), 2.03 (brs, 1H), 1.49 (d, J = 6.3 Hz,
3H). 3C{*H} NMR (100 MHz, CDCls) § 157.9, 145.9, 142.1,

79 (*H NMR, C NMR spectra).
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7r. (S)-1-(3-(3-methoxyphenethyl)phenyl)ethan-1-ol. Yellow liquid, 91% yield, 95% ee.

[a]o?® = -24.247 (c 0.486, CHCI3). *H NMR (400 MHz, CDCl3) §

HQ.  7.23(t, J=7.4Hz, 1H), 7.20 — 7.11 (m, 3H), 7.10 — 7.04 (m, 1H),

MeO 6.78 — 6.65 (m, 3H), 4.80 (g, J = 6.5 Hz, 1H), 3.73 (s, 3H), 2.98 —

Q O 2.76 (m, 4H), 2.14 (brs, 1H), 1.43 (d, J = 6.2 Hz, 3H). *C{H}

NMR (100 MHz, CDCl3) & 159.6, 146.0, 143.4, 142.0, 129.4,

128.6, 127.6, 125.6, 123.1, 121.1, 114.4, 111.3, 70.4, 55.2, 38.0, 37.9, 25.2. HRMS (ESI): m/z

[M+Na]* calculated for Ci7H2002Na*: 279.1356; found: 279.1364. HPLC (Chiralpak OJ-H,
detector: 254 nm, elute: Hexane/i-PrOH = 97/3 flow rate: 1.0 mL/min, 25 <C).

7r (*H NMR, 3C NMR spectra).
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7s. (S)-1-(4-hexylphenyl)ethan-1-ol. Colorless liquid, 86% yield, 97% ee.[a]p?® = -5.707 (c
0.350, CHCls3). *H NMR (400 MHz, CHCls) & 7.29 (d, J = 7.9 Hz,
2H), 7.17 (d, J = 8.1 Hz, 2H), 4.88 (q, J = 6.4 Hz, 1H), 2.66 — 2.57
(m, 2H), 1.68 (brs, 1H), 1.60 (ddd, J = 9.2, 4.6, 1.5 Hz, 2H), 1.49
(d, J = 6.4 Hz, 3H), 1.32 — 1.29 (m, 6H), 0.90 — 0.86 (m, 3H).

S¥sa

13C{*H} NMR (100 MHz, CHCls) & 143.0, 142.3, 128.5, 125.3, 70.3, 35.6, 31.7, 31.5, 29.0,
25.0, 22.6, 14.1. HRMS (ESI): m/z [M+NHa4]" calculated for C14H26NO™: 224.2011; found:
224.2009. HPLC (Chiralpak OD-H, detector: 215 nm, elute: Hexane/i-PrOH = 98/2, flow rate:

1.0 mL/min, 25 <C).

7s. (*H NMR, 3C NMR spectra).

7.30
728
718
7.16

— QA XD DX =D D DN D XX
Crhin ST TR F A @A @A S 8% K% X
PSP PSS i kS S S S A e = = ==

‘\\ //
| , ’M M

Y = & LD X

% % S 3 ac oA =

—_—— — — — Ol O o

2.5 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. 2.0 1.5 1.0 0.5 0.0 -0.5 -1
f1 (ppm)

RS ] s aaesss .
g & g b SCXZ2 2 S =
g < &4 s SZ=a3ag4 =
N2 r [N APS

I

Mne

o

50 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 =

£1 (ppm)

S46



7t. (1S,1'S)-1,1'-(ethane-1,2-diylbis(4,1-phenylene))bis(ethan-1-ol). Colorless liquid, 86%

on Vield, 99% ee, 21:1 dr.[a]p® = -9.939 (c 0.422, CHCIl3). *H NMR

(400 MHz, CHCI3) 6 7.30 (d, J = 8.0 Hz, 4H), 7.18 (d, J = 8.0 Hz,

O 4H), 4.93 — 4.85 (m, 2H), 2.89 (s, 4H), 1.77 (brs, 2H), 1.49 (d, J =

O 9.3 Hz, 6H). ®C{'*H} NMR (101 MHz, Chloroform-d) & 143.4,

OH 141.0, 128.5, 125.5, 70.3, 37.5, 25.1. HRMS (ESI): m/z [M+NH,]*

calculated for C1gH2sNO™: 288.1960; found: 288.1958. (HPLC: Chiracel OB-H, detected at 254
nm, eluent: n-hexane/2-propanol = 96/4, flow rate = 1.0 mL/min, 25 <C).

7t. (*H NMR, *C NMR spectra).
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