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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. 3-
mercaptopropyltriethoxysilane, 1,4-bis(triethyoxysilyl)ethane, 4-(2-
(trimethoxysilyl)ethyl)benzene-1-sulfonyl chloride, 4-(methylphenylsulfonyl)-1,2-
diphenylethylenediamine [(S,S)-TsDPEN], surfactant P123 (CH2-
CH20)20(CH2(CH3)CH20)70(CH2CH20)20), [mesityleneRuCl.]. were purchased from
Sigma-Aldrich Company Ltd and used as received. Compound of (S,5)-4-
(trimethoxysilyl)ethyl)phenylsulfonyl-1,2-diphenylethylenediamine [J. Mater. Chem.,
2010, 20, 1970.] was synthesized according to the reported literature.

2). Preparation of PdCI2@mestyleneRuArDPEN-PMO (3'). In a typical synthesis, 2.0
g of structure-directing agent, pluronic P123 (CH:-
CH20)20(CH2(CH3)CH20)70(CH2CH20)20), was completely dissolved in a mixture of
80 mL of hydrochloric acid (0.2 N) and 6.0 g of KCI. The mixture was stirred at room
temperature for 1.0 h. Subsequently, 6.39 g (18.00 mmol) of the silica precursor 1,2-
bis(triethoxysilyl)ethane was added at 40 <C. After a pre-hydrolysis period of 60 minute,
0.50 g (1.00 mmol) of (S,S)-DPEN-SO2Ph(CH)2Si(OMe)z (1) and 0.24 g (1.00 mmol)
of 3-mercaptopropyltriethoxysilane was added. The reaction mixture was stirred at
40 <C for 24 h and then aged at 100 <TC for 24 h. The resulting solid was filtered, rinsed
with excess ethanol, and then dried overnight on a filter. The surfactant template was
removed by refluxing in acidic ethanol (400 mL per gram) for 24 h. The solid was
filtered, rinsed with ethanol again, and then dried at 60 <C under reduced pressure
overnight to afford SH@ArDPEN@PMO (2) (3.62 g) in the form of a white powder.
The part of collected solids (1.0 g) was suspended in 40 mL of dry ethanol, and 116.2
mg (0.66 mmol) of PdCl, was added to the solution at ambient temperature. The
resulting mixture was stirred for 12 h. The mixture was filtered through filter paper and
then rinsed with excess water and CHCl,, and then dried at 60 <C under reduced
pressure overnight to afford PACl.@ ArDPEN@PMO as in the form of a yellow powder.
The part of collected PACl.@ArDPEN@PMO (0.50 g) was suspended in 20 mL of dry
CHCI; again, and 87.0 mg (0.15 mmol) of [RuClz(mestylene)]. was added to the
solution at ambient temperature. The resulting mixture was stirred for 12 h. The mixture
was filtered through filter paper and then rinsed with excess water and CH.Cl,. After
Soxhlet extraction for 12 h in CH2Cl> to remove homogeneous and unreacted starting
materials, the solid was dried at ambient temperature under vacuum overnight to afford
catalyst 3" (0.45 g) as a brown powder.
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Figure S1. FT-IR spectra of 2 and catalyst 3.
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Figure 2. Solid-state 2°Si CP MAS NMR spectra of 2 and catalyst 3.
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Figure S3. Small-angle powder XRD patterns of 2 and catalyst 3.
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Figure S4. TEM images of catalyst 3 viewed along the [001] directions.




Figure S5. XPS spectra of the homogeneous MesityleneRuArDPEN and catalyst 3 for

Ru species, and catalyst 3 for Pd species.
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Figure S6. Time course for one-pot transformation of 4-iodoacetophenone and
ethynylbenzene with catalyst 3" (65<C, cat. = 2.6 mmol % of Ru and 2.0 mmol % or Pd,

based on ICP analysis)
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Figure S7. The ATH-Sonogashira coupling one-pot enantioselective cascade reactions.

(S)-1-(4-(phenylethynyl)phenyl)ethanol. (HPLC: Chiracel OD-H, detected at 254 nm,

eluent: n-hexane/2-propanol = 98/2, flow rate = 1 mL/min, 20 <€).
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(S)-1-(4-((4-fluorophenyl)ethynyl)phenyl)ethanol. (HPLC: Chiracel OD-H, detected
at 254 nm, eluent: n-hexane/2-propanol = 99/1, flow rate = 1 mL/min, 20 <€).
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(S)-1-(4-((3-fluorophenyl)ethynyl)phenyl)ethanol. (HPLC: Chiracel OD-H, detected
at 254 nm, eluent: n-hexane/2-propanol = 99/1, flow rate = 1 mL/min, 20 <€).
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(S)-1-(4-((4-chlorophenyl)ethynyl)phenyl)ethanol. (HPLC: Chiracel OD-H, detected
at 254 nm, eluent: n-hexane/2-propanol = 97/3, flow rate = 1 mL/min, 20 <€).
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(S)-1-(4-((4-(trifluoromethyl)phenyl)ethynyl)phenyl)ethanol. (HPLC: Chiracel OD-
H, detected at 254 nm, eluent: n-hexane/2-propanol = 97/3, flow rate = 1 mL/min, 20
).
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(S)-1-(4-((4-methoxyphenyl)ethynyl)phenyl)ethanol. (HPLC: Chiracel OD-H,
detected at 254 nm, eluent: n-hexane/2-propanol = 97/3, flow rate = 1 mL/min, 20 <€).
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(S)-1-(4-(p-tolylethynyl)phenyl)ethan-1-ol. (HPLC: Chiracel OD-H, detected at 254

nm, eluent: n-hexane/2-propanol = 97/3, flow rate = 1 mL/min, 20 <€).
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(S)-1-(4-(m-tolylethynyl)phenyl)ethanol. (HPLC: Chiracel OD-H, detected at 254 nm,
eluent: n-hexane/2-propanol = 97/3, flow rate = 1 mL/min, 20 <€).
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(S)-1-(3-(phenylethynyl)phenyl)ethanol. (HPLC: Chiracel OD-H, detected at 254 nm,
eluent: n-hexane/2-propanol = 97/3, flow rate = 1 mL/min, 20 <€).
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(S)-1-(3-((4-fluorophenyl)ethynyl)phenyl)ethanol. (HPLC: Chiracel OD-H, detected
at 254 nm, eluent: n-hexane/2-propanol = 97/3, flow rate = 1 mL/min, 20 <€).
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(S)-1-(3-((3-fluorophenyl)ethynyl)phenyl)ethanol. (HPLC: Chiracel OD-H, detected
at 254 nm, eluent: n-hexane/2-propanol = 97/3, flow rate = 1 mL/min, 20 <€).

maL BARE 1368983 J
1250 J
1000+
750 J
500+
250
o n =
i %‘ |
-250 T T T T T T T T T a
00 25 50 75 100 125 150 175 200 225 min Y
gﬂi‘%mﬁm@ b View [@ Edit
me & | Bara | & | [T mEs | &E EES B
1 RT13. 427 13.427 1 BASTEI32 47,3674 1365519 51. 0597
2 RT16.325 18.325 2 TB19T970 52 B326 1308540 43. 9403
mAL BB a0
o
Tl HO Bl
R I
500+ O (S) O
HO. L
E 3
2404 /T f
(R) |
i . Al __ﬂ\C:.\lﬂ__m ¥ j |
% |
T T T T T T T T T T T T T T a
00 25 50 75 100 125 150 175 200 25 250 275 300 325 350 35 min Y
o|tEEnE 6 View @ Edi
I £ | B8WA | & | @R i aE | Gy 5
1 RIL3. 546 13,56 1 BEI263 2. 140 21568 27014
2 RT16. 359 16,359 2 39234389 97.8320 TT4628 97.2921

17



(S)-1-(3-((4-chlorophenyl)ethynyl)phenyl)ethanol. (HPLC: Chiracel OD-H, detected
at 254 nm, eluent: n-hexane/2-propanol = 97/3, flow rate = 1 mL/min, 20 <€).
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(S)-1-(3-((4-(trifluoromethyl)phenyl)ethynyl)phenyl)ethanol. (HPLC: Chiracel OD-
H, detected at 254 nm, eluent: n-hexane/2-propanol = 97/3, flow rate = 1 mL/min, 20
).
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(S)-1-(3-((4-methoxyphenyl)ethynyl)phenyl)ethanol.

(HPLC: Chiracel

OD-H,

detected at 254 nm, eluent: n-hexane/2-propanol = 97/3, flow rate = 1 mL/min, 20 <€).
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(S)-1-(3-(p-tolylethynyl)phenyl)ethanol. (HPLC: Chiracel AS-H, detected at 254 nm,
eluent: n-hexane/2-propanol = 98/2, flow rate = 1 mL/min, 20 <€).
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(S)-1-(3-(m-tolylethynyl)phenyl)ethanol. (HPLC: Chiracel OD-H, detected at 254 nm,
eluent: n-hexane/2-propanol = 97/3, flow rate = 1 mL/min, 20 <€).
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(S)-1-(3-((4-((S)-1-hydroxyethyl)phenyl)ethynyl)phenyl)ethan-1-ol.

(HPLC:

Chiracel AD-H, detected at 254 nm, eluent: n-hexane/2-propanol = 90/10, flow rate =

1 mL/min, 20 <€).
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Figure 8. Reusability of catalyst 3 for the ATH-Sonogashira coupling reaction of 4-

iodoacetophenone and phenylacetylene.
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Figure S9. The 'H NMR and GC/MS of chiral products.
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(S)-1-(4-((4-fluorophenyl)ethynyl)phenyl)ethanol
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(S)-1-(4-((4-(trifluoromethyl)phenyl)ethynyl)phenyl)ethanol
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(S)-1-(4-((4-methoxyphenyl)ethynyl)phenyl)ethanol
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(S)-1-(4-(p-tolylethynyl)phenyl)ethanol
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(S)-1-(3-(phenylethynyl)phenyl)ethanol
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(S)-1-(3-((4-fluorophenyl)ethynyl)phenyl)ethanol.
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(S)-1-(3-((3-fluorophenyl)ethynyl)phenyl)ethanol.
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(S)-1-(3-((4-chlorophenyl)ethynyl)phenyl)ethanol.
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(S)-1-(3-((4-(trifluoromethyl)phenyl)ethynyl)phenyl)ethanol.

zhaoyux STITSBILTIIRS S§X3 8 a9
PN << — =
N e N2
HO,
FSC O = O
]
A
Z
S
95 90 85 70 65 60 55 50 45 40 35
f1 (ppm)
Abundance Scan 11859 (25.969 min): 9.D
HO, 275
100000
90000 FsC O — O
80000] (S5)-1-(3-((4-(trifluoromethyl)phenyl)ethynyl)phenyl)ethanol
Chemical Formula: C;;H,3F;0 260
70000 Exact Mass: 290.09
Molecular Weight: 290.28
60000
178
50000
40000
247
30000 =7
20000 42
10000
28
! 2, L
0 T T T

miz-—->

20

40 80 100 120 140 160 180

B R o e e
200 220 240 260 280 300 320 340 360 380 400



(S)-1-(4-((4-methoxyphenyl)ethynyl)phenyl)ethanol.
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(S)-1-(4-(p-tolylethynyl)phenyl)ethanol.

zhaoyux Fe3IRSaRa82 838 a &
N R, o -
= N N
[ / ‘
HO
|
|
|
I
I
FEs < & b b
FeS3 S S S 2
SN - — Lae) e
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05
f1 (ppm)
A Scan 13660 (29.140 min): 15.D
At 3
6500000
6000000 HO
5500000
5000000 O — O
4500000
(S)-1-(3-(p-tolylethynyl)phenyl)ethanol
4000000 178 Chemical Formula: C;7H;40
E Mass: 236.12
2600000 xact ass. 36
Molecular Weight: 236.31
3000000
2500000 193
2000000 221
115
1500000
1000000
500000 43 ‘ 152
83
I 'uw".‘.--“ 1Y i ‘.‘.,,.‘l ML a0l ) aoiegzeo s0s aes a7o 835
miz—-> 20 40 80 80 100 120 140 160 180 200 220 240 250 260 300 320 340 360 360 400 420 440 460 480 500 520 540

41



thaoxiyu @ G 2222589088322 KIIR S 3Q
L e e R N e O N N S < & < S ——
AR ANAAARR 05 N
I
h
HO
‘\
I I
l
(}
A "
b = Z + 4
azas3 3 2 2
D = e v = - Lag] o
. . . . . . . . . . . . . . . . . . . .
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
f1 (ppm)
Abundance Scan 13411 (28.702 min): 16.D
238
HO
3000000
2500000 (8)-1-(3-(m—tolylethynyl) phenyl) ethanol
Chemical Formula: Cy7H160
Exact Mass: 236.12
2000000 Molecular Weight: 236.31 178
1500000
1000000
500000
ol 252 280290 305 317 339 354
miz—> 20 30 40 50 60 70 80 90 100110120130 140150160170 180190 200210220 230 240 250260 270280290 300 310 320 330 340 350 360

42



(S)-1-(3—((4—((S)-1-hydroxyethyl)phenyl)ethynyl)phenyl)ethanol.
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