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1. General Information

All reactions were performed under an atmosphere of nitrogen using standard Schlenk techniques, unless otherwise
indicated. All commercial reagents were used without further purification unless otherwise noted. Reactions were
monitored by thin-layer chromatography (TLC) analysis. TLC plates were viewed under UV light and stained with
potassium permanganate. Yields refer to products isolated after purification by column chromatography unless otherwise
stated. Proton nuclear magnetic resonance ('"H NMR) spectra, carbon nuclear magnetic resonance ('*C NMR) spectra,
and fluorine nuclear magnetic resonance ('°F NMR) were recorded on Bruker AV-400 (400 MHz) and JEOL-500 (500
MHz) spectrometers. NMR samples were dissolved in CDCIs (unless specified otherwise) and chemical shifts are
reported in ppm referenced to residual non-deuterated solvent. IR spectra were obtained from Thermo Scientific
NICOLET 380 FT-IR (KCl card). HRMS were obtained on an Exactive Plus LC-MS (ESI) mass spectrometer with the
use of a quadrupole analyzer or Agilent 7820A GC-MS with EI mode.

The number-average molecular weight (M,), weight-average molecular weight (M,,) and the Polydispersity index
(PDI = My/M,) of the obtained polymers were determined by a Waters 1515 series gel permeation chromatograph (GPC)
equipped with a Waters 2414 refractive index detector, using a Styragel HR3THF (7.8%x300 mm) Column, and a Styragel
HRATHF (7.8%x300 mm) Column with measurable molecular weights ranging from 102 to 106 g mol ™.
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Scheme S1. Substrate scope of disiloxanes.
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“Reaction conditions B: 1 (5 mmol, 1.0 equiv.), HO (10 mmol, 2.0 equiv.), Co(acac), (0.25 mmol, 5 mol%), and L4
(0.5 mmol, 10 mol%) were added THF (c 2.5 M) under air at 60 °C for 24 h; ® Reaction temperature at -20 °C for 3 h;

Reaction temperature at -20 °C for 1 h.

Scheme S2. Addtional substrate scope of alkoxysilanes.
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“Reaction conditions: 1 (5 mmol, 1.0 equiv.), Co(OAc): (0.025 mmol, 0.5 mol%), and L3 (0.05 mmol, 1 mol%) were
added to alcohols (c 2.5 M) under air at 60 °C for 10 h; *» CH;0H (4.0 mL), dichloromethane (1.0 mL) and 1,4-dioxane

(1.0 mL) as the co-solvent; 5 mol% Co(OAc)..



2. Optimization of Reaction Conditions

Co(acac); (10 mol%)
Ligand (20 mol%)
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1 L1 68% 7%
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4 L4 <5% 89%
5 L5 trace trace
6 L6 18% trace
7 L7 43% 3%
8 L8 trace trace
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“Reaction conditions: 1 (0.2 mmol, 1.0 equiv.), H>O (0.4 mmol, 2.0 equiv.), Co(acac), (0.02 mmol, 10 mol%) and Ligand
(0.04 mmol, 20 mol%) were added to THF (c 0.2 M) under nitrogen atmosphere for 10 h. ® The yield was given with
CH;,Br; as the internal standard.

2.1 Optimization of the hydroxylation of silanes



2.1.1 Screening of the cobalt catalysts

Me Co Cat. (10 mol%) Me Ph Ph
] 9 1
@_Si_H s H,0 L3 (20 mol%) D o VRN R
||3h THF (¢ 0.2 M), 60 °C Iéh =N N=
under N, 10 h H3C CHs
1 5 L3
Entry? Co cat. Yield?

1 Co(OAc),'4H,0 80%

2 COC|26H20 trace

3 CoF, 27%

4 CoCl, trace

5 CoBr, trace

6 CoF,4H,0 74%

7 Co(BF,),6H,0 trace

8 Co(OAc), 87%

9 Co(acac), 81%

“Reaction conditions: 1 (0.2 mmol, 1.0 equiv.), H>O (0.4 mmol, 2.0 equiv.), Co Cat. (0.02 mmol, 10 mol%) and L3 (0.04
mmol, 20 mol%) were added to THF (c 0.2 M) under nitrogen atmosphere for 10 h. ? The yield was given with CH,Br

as the internal standard.

2.1.2 Screening of the solvents and reaction time

Ve Co(OAc), (10 mol%) Ve bh Ph
o,
@—Sl.i—H + Hy0 L3 (20 mol%) S oH 7 N N
IIDh Solvent (c 0.2 M), 60 °C Ié'h =N N=
under N,, 10 h H3C CHs
L3
1 2
Entry? Slovent Yield?
1 Et,0 1%
2 DCM trace
3 EA trace
4 1,4-dioxane 100%(94%)
5 DCE trace
6 CH5CN 67%
7 THF 87%
8¢ 1,4-dioxane 73%

?Reaction conditions: 1 (0.2 mmol, 1.0 equiv.), H2O (0.4 mmol, 2.0 equiv.), Co(OAc); (0.02 mmol, 10 mol%) and L3
(0.04 mmol, 20 mol%) were added to solvent (¢ 0.2 M) under nitrogen atmosphere for 10 h. ® The yield was given with
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CH:2Br; as the internal standard and the isolated yield was given in the parentheses. “ Reaction time = 5 h.

2.1.3 Optimization of gram-scaled hydroxylation reaction

Me Co(OACc); (X mol%) Me Ph Ph
] L3 (Y mol? .
@—Si—H + H0 L3 Y mol%e) Si+OH 7 N D
I£h 1,4-dioxane (¢ 2.5 M), 60 °C Ig’h =N N=
under N,, 10 h H5;C CHj,
L3
1 2
Entry? X Y Yield?
1 0.5 1 62%
3 10 20 77%
4° 10 20 58%
5¢d 0.5 1 100% (97%)
ged - 1 N.R.
7¢.d 0.5 - N.R.

“Reaction conditions: 1 (5 mmol, 1.0 equiv.), H>O (10.0 mmol, 2.0 equiv.), Co(OAc); and L3 were added to 1,4-dioxane
(¢ 2.5 M) under nitrogen atmosphere for 10 h. ® The yield was given with CH,Br; as the internal standard and the isolated

yield was given in the parentheses. ¢ Under air. ¢ 80 °C.
2.2 Optimization for the preparation of disiloxane

2.2.1 The ratio of Co(acac); and ligand L4

Me Co(acac), / L4 (10 mol%) Me Me Me
Ph=SirH + H,0O Ph=8i~OH + Ph=Si~O-SiPh
Ph THF (¢ 0.2 M), 60 °C Ph Ph  Ph

1a (2.0 equiv.) N5, 10 h
0.2 mmol 2a 3a
entry Co(acac), / L4 yield (2a) yield (3a)
1 1.0:1.0 30% trace
2 1.0:15 19% 55%
3 1.0:2.0 trace 89%

“Reaction conditions: 1a (0.2 mmol, 1.0 equiv.), H>O (0.4 mmol, 2.0 equiv.), Co(acac), and L4 were added to THF (c
0.2 M) under N for 10 h. ® The yield was given with CH,Br» as the internal standard.



2.2.2 Optimization of gram-scale preparation

Co(acac), (X mol%)

Y L4 (Y mol%) Yie  Ne Ph Ph
Si|H + H0 > > Si=0<4Si
Q_u' 2 THF (c 2.5 M), 60 °C Qn' |"© 7 N N\
Ph  Ph
3

2.0 equiv Under air, 10 h

Entry?@ X Y 3b
1 0.5 1 58%
2 1 2 70%
3 5 10 86%
4 10 20 88%
50 5 10 100% (93%)
6¢ - 10 N.P.
7¢ 5 - N.P.

“Reaction conditions: 1 (5 mmol, 1.0 equiv.), H>O (10.0 mmol, 2.0 equiv.), Co(acac), and L4 were added to THF (c 2.5
M) under air for 10 h. ® The yield was given with CH,Br; as the internal standard and the isolated yield was given in the

parentheses. ¢ Reaction time = 24 h.

2.3 Screening of Mn or Fe as the precatalyst

metal Cat. (5 mol%)

Me L4 (10 mol%) Me Me Me
Ph—SIi—H + H,O > Ph—SIi—OH + Ph—SIi—O-SIi—Ph
Ph _ THF (c 0.2 M), 60 °C Ph Ph  Ph
1a (2.0 equiv.) air. 24 h
(0.2 mmol) ’ 2a 3a
Entry? metal cat. starting material® yield (2a)® yield (3a)?
1 Fe(acac), 86% 0% 0%
2 Fe(acac)s 84% 0% 0%
3 Mn(acac)y* 2H,0 78% 10% 3%
4 Mn(acac); 94% 0% 0%
5 Fe(OAc), 100% 0% 0%
6 Mn(OAc),* 2H,0 94% 0% 0%

?Reaction conditions: 1a (0.2 mmol, 1.0 equiv.), H,O (0.4 mmol, 2.0 equiv.), Metal catalyst and L4 were added to THF
(c 0.2 M) under air for 24 h. ® The yield was given with CH>Br; as the internal standard.

3. General Procedures



General Procedure 1 (GP 1) - Co-catalyzed the synthesis of silanols

To a 10 mL flame-dried Schlenk tube with a stir bar was added silanes (5 mmol), Co(OAc): (0.5 mol%),
and L3 (1 mol%). H>O (175 pL) and 1,4-dioxane (2.5 M) were added via syringe at 80 °C (oil bath) under air
for 10 h. After that, the reaction mixture was directly concentrated by rotary evaporation. The hydroxylated
products were isolated by silica column chromatography (typically 10% of ethyl acetate in petroleum ether).

General Procedure 2 (GP 2) - Co-catalyzed the synthesis of disiloxanes

To a 10 mL flame-dried Schlenk tube with a stirring bar was added silane (5 mmol), Co(acac) (5 mol%),
L4 (10 mol%), H>O (10 mmol) and THF (2.5 M) at 60 °C (oil bath) under air for 24 h. After that, the reaction
mixture was directly concentrated by rotary evaporation. The disiloxane products were isolated by silica
column chromatography (typically 10% of ethyl acetate in petroleum ether).

General Procedure 3 (GP 3) - Co-catalyzed the synthesis of alkyloxylsilanes

To a 10 mL flame-dried Schlenk tube with a stirring bar was added silane (5 mmol), Co(OAc): (0.5 mol%),
L3 (1 mol%), and related alcohols (2.5 M) as solvent at 60 °C (oil bath) under air for 10 h. After that, the
reaction mixture was directly concentrated by rotary evaporation. The alkoxylate products were isolated by
silica column chromatography (typically 10% of ethyl acetate in petroleum ether).



4. Characterization of Products

Me

|
ars

Ph
2a, Methyldiphenylsilanol!!

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.04 g (97% yield) of the desired product as a colorless oil.

'H NMR (500 MHz, Chloroform-d) § 7.65 — 7.61 (m, 4H), 7.48 — 7.44 (m, 2H), 7.43 — 7.38 (m, 4H), 2.99 (br s, 1H), 0.67 (s,
3H).

Ph

|

Ph
2b, Triphenylsilanol(!]

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.30 g (94% yield) of the desired product as a white solid.
!H NMR (500 MHz, Chloroform-d) & 7.66 — 7.62 (m, 6H), 7.48 — 7.42 (m, 3H), 7.41 — 7.37 (m, 6H), 2.50 (br s, 1H).

Ph

|
’Bu@sli—OH

Ph
2¢, (4-(tert-butyl)phenyl)diphenylsilanol!?]

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.30 g (78% yield) of the desired product as a white solid.

!H NMR (400 MHz, Chloroform-d) & 7.66 (d, J = 7.1 Hz, 4H), 7.58 (d, J = 7.5 Hz, 2H), 7.48 — 7.35 (m, 8H), 2.63 (br s, 1H),
1.34 (s, 9H).

Ph

|
Me@S;i—OH

Ph
2d, diphenyl(p-tolyl)silanol(?!

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.26 g (87% yield) of the desired product as a white solid.

'H NMR (500 MHz, Chloroform-d) § 7.61 — 7.54 (m, 4H), 7.52 — 7.44 (m, 2H), 7.43 — 7.33 (m, 2H), 7.35 — 7.27 (m, 4H),
7.17-17.11 (m, 2H), 2.99 (br s, 1H), 2.33 (s, 3H).
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Ph

|
MeO@—sl,i—OH

Ph
2e, (4-methoxyphenyl)diphenylsilanol!?!

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.50 g (98% yield) of the desired product as a white solid.

'H NMR (400 MHz, Chloroform-d) § 7.63 (d, J = 7.4 Hz, 4H), 7.55 (d, J = 7.8 Hz, 2H), 7.49 — 7.34 (m, 6H), 6.94 (d, J= 7.8
Hz, 2H), 3.83 (s, 3H), 2.39 (br s, 1H).

Ph

|
F3c©—§i—0H

Ph
2f, diphenyl(4-(trifluoromethyl)phenyl)silanol(?]

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.50 g (88% yield) of the desired product as a colorless oil.

!H NMR (400 MHz, Chloroform-d) & 7.73 (d, J = 7.8 Hz, 2H), 7.59 (dd, J = 8.2, 4.1 Hz, 6H), 7.48 (t, J = 7.5 Hz, 2H), 7.39
(t, J=7.4 Hz, 4H), 3.54 (br s, 1H).

Ph

|
Etozc@§i—OH

Ph
2g, ethyl 4-(hydroxydiphenylsilyl)benzoate!*

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.60 g (92% yield) of the desired product as a colorless oil.

!H NMR (400 MHz, Chloroform-d)  8.00 (d, J = 8.3 Hz, 2H), 7.71 (d, J = 8.3 Hz, 2H), 7.63 (dd, J = 8.0, 1.4 Hz, 4H), 7.49 —
7.42 (m, 2H), 7.41 — 7.33 (m, 4H), 4.38 (br s, 1H), 4.36 (9, J = 7.1 Hz, 2H), 1.39 (t, J = 7.1 Hz, 3H).

Ph

|
NC@—sli—OH

Ph
2h, 4-(hydroxydiphenylsilyl)benzonitrile!

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.37 g (91% yield) of the desired product as a colorless oil.

!H NMR (500 MHz, Chloroform-d) & 7.73 — 7.69 (m, 2H), 7.59 (dd, J = 8.1, 1.4 Hz, 4H), 7.55 (d, J = 8.2 Hz, 2H), 7.51 - 7.44
(m, 2H), 7.42 —7.35 (m, 4H), 4.13 (br s, 1H).

Ph

!
Sli—OH
Ph

CF3
2i, diphenyl(2-(trifluoromethyl)phenyl)silanol
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Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.90 g (99% yield) of the desired product as a colorless oil.

'H NMR (400 MHz, Chloroform-d) 5 7.80 (d, J = 7.8 Hz, 1H), 7.65 (d, J = 7.4 Hz, 1H), 7.62 — 7.54 (m, 5H), 7.53 — 7.44 (m,
3H), 7.41 (t, J = 7.2 Hz, 4H), 2.93 (br s, 1H). °C NMR (126 MHz, Chloroform-d) § 138.1, 135.3 (q, J = 31.1 Hz), 135.1,
134.9, 133.5, 130.8, 130.2, 130.1, 127.9, 126.3 (q, J = 5.2 Hz), 124.9 (q, J = 274.3 Hz). °F NMR (471 MHz, Chloroform-d)
8 -57.4. IR (neat, cm™): 3061 (br), 1112 (s), 699 (s), 500 (s), 822 (m); HRMS (ESI) m/z: [M+Na]" Calcd. for CoH;5F3NaOSi:
367.0736; Found: 367.0733.

Ph

ey
Ph

o

2j, dibenzo[b,d]furan-4-yldiphenylsilanol®!

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.57 g (86% yield) of the desired product as a white solid.

!H NMR (500 MHz, Chloroform-d) & 8.10 (dd, J = 7.7, 1.4 Hz, 1H), 8.03 — 7.98 (m, 1H), 7.83 — 7.77 (m, 4H), 7.59 (dd, J =
7.2,1.3 Hz, 1H), 7.54 — 7.49 (m, 3H), 7.48 — 7.43 (m, 5H), 7.42 — 7.36 (m, 2H), 3.66 (br s, 1H).

Ph

ars
Ph

O

2Kk, dibenzo[b,d]thiophen-4-yldiphenylsilanol!?]

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.81 g (95% yield) of the desired product as a white solid.

IH NMR (500 MHz, Chloroform-d) & 8.26 (dd, J = 7.9, 1.2 Hz, 1H), 8.17 (dd, J = 7.0, 1.9 Hz, 1H), 7.76 (dd, J = 6.9, 1.6 Hz,
1H), 7.71 (dd, J = 8.0, 1.3 Hz, 4H), 7.65 — 7.61 (m, 1H), 7.52 — 7.38 (m, 9H), 2.88 (br s, 1H).

Ph

Q—S:i—OH

Ph

21, furan-3-yldiphenylsilanol

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.31 g (98% yield) of the desired product as a white solid.

!H NMR (400 MHz, Chloroform-d) § 7.75 — 7.62 (m, 4H), 7.56 (t, J = 1.6 Hz, 1H), 7.51 - 7.36 (m, 7H), 6.51 (dd, J = 1.8, 0.8
Hz, 1H), 3.08 (br s, 1H).1*C NMR (126 MHz, Chloroform-d) § 150.3 , 143.2, 135.2, 134.5,130.1, 127.9, 114.7 , 1136 .
IR (neat, cm™): 3291 (br), 1121 (s), 827 (m), 704 (s), 499 (s). HRMS (ESI) m/z: [M+Na]* Calcd. for C16H14NaO,Si: 289.0655;
Found: 289.0652.
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Ph

@sﬁ—m

S Ph

2m, diphenyl(thiophen-2-yl)silanoll!

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.40 g (99% yield) of the desired product as a white solid.

'H NMR (400 MHz, Chloroform-d) § 7.80 — 7.67 (m, 5H), 7.54 — 7.47 (m, 2H), 7.47 — 7.39 (m, 5H), 7.27 (dd, J = 4.6, 3.3 Hz,
1H), 2.90 (br s, 1H).

'Yl e
ars
Me
2n, dimethyl(phenyl)silanol!']

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.58 g (76% yield) of the desired product as a colorless oil.
!H NMR (400 MHz, Chloroform-d) & 7.60 (d, J = 7.3 Hz, 2H), 7.44 — 7.35 (m, 3H), 2.25 (br s, 1H), 0.41 (s, 6H).

Me

|
s
ok

20, dimethyl(naphthalen-1-yl)silanoll!]

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.71 g (70% yield) of the desired product as a white solid.

!H NMR (400 MHz, Chloroform-d) & 8.43 —8.35 (m, 1H), 7.96 (dd, J = 8.8, 3.2 Hz, 2H), 7.85 (d, J = 6.8 Hz, 1H), 7.64 — 7.56
(m, 2H), 7.56 — 7.48 (m, 1H), 3.93 (br s, 1H), 0.63 (s, 6H).

O
o
Me

2p, dimethyl(naphthalen-2-yl)silanol!]

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.79 g (78% yield) of the desired product as a colorless oil.

!H NMR (400 MHz, Chloroform-d) 5 8.11 (s, 1H), 7.90 — 7.81 (m, 3H), 7.66 (d, J = 8.1 Hz, 1H), 7.56 — 7.47 (m, 2H), 2.78
(brs, 1H), 0.49 (s, 6H).

I\I/Ie
Sli—OH

Me
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2q, Benzyldimethylsilanol

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.76 g (91% yield) of the desired product as a colorless oil.
'H NMR (400 MHz, Chloroform-d) § 7.28 — 7.20 (m, 2H), 7.13 — 7.02 (m, 3H), 2.18 (s, 2H), 1.67 (br s, 1H), 0.14 (s, 6H).

I?n
Bn—SIi—OH
Bn

2r, Tribenzylsilanol

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.42 g (89% yield) of the desired product as a white solid.

!H NMR (400 MHz, Chloroform-d) & 7.28 — 7.20 (m, 6H), 7.14 (d, J = 7.3 Hz, 3H), 7.01 (d, J = 7.4 Hz, 6H), 2.19 (s, 6H),
1.75 (br s, 1H). *3C NMR (101 MHz, Chloroform-d) & 137.9, 128.50, 128.47, 124.6, 24.0. IR (neat, cm*): 3613 (br), 776
(m), 733 (s), 698 (s), 477 (m); HRMS (ESI) m/z: [M+Na]* Calcd. for C21H22NaO: 341.1332; Found: 341.1327.

Ph P
Ho—§iO§i—OH

Ph Ph
2s, 1,4-phenylenebis(diphenylsilanol) [2]

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.35 g (57% yield) of the desired product as a white solid.

'H NMR (400 MHz, Chloroform-d) & 7.70 — 7.56 (m, 12H), 7.48 — 7.33 (m, 12H), 2.51 (br s, 2H).*.C NMR (101 MHz,
DMSO-ds) 6 138.1, 136.3, 134.5,133.7,129.7 , 127.8 .

GHs 7\ G
HO_§i—®§i_H
CHs CH,4

2t, (4-(dimethylsilyl)phenyl)dimethylsilanol

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.50 g (48% yield) of the desired product as a colorless oil.

!H NMR (400 MHz, Chloroform-d) & 7.65 — 7.56 (m, 4H), 4.48 (p, J = 3.7 Hz, 1H), 2.76 (br s, 1H), 0.42 (s, 6H), 0.40 (d, J =
3.7 Hz, 6H). C NMR (101 MHz, Chloroform-d) & 140.0, 139.0, 133.4,132.4,-0.1, -3.9. IR (neat, cm™*): 3269 (br), 2121
(m), 868 (s), 826 (s), 772 (s); RMS (EI-QTOF) m/z: [M]* Calcd. for C10H1g0Si»: 210.0896; Found: 210.0899.

Me
0 ||°h
H }—@—sli—OH
Me Me o Ph

from (-)-bornel
2u, (18,2S,4S)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl 4-(hydroxydiphenylsilyl)benzoate!?!
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Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
2.00 g (88% yield, dr > 20:1) of the desired product as white solid.

'H NMR (400 MHz, Chloroform-d) & 8.04 (d, J = 7.9 Hz, 2H), 7.73 (d, J = 7.9 Hz, 2H), 7.62 (d, J = 7.1 Hz, 4H), 7.46 (t, J =
7.2 Hz, 2H), 7.39 (t, J = 7.4 Hz, 4H), 5.16 — 5.06 (m, 1H), 3.26 (br s, 1H), 2.54 — 2.40 (m, 1H), 2.20 — 2.05 (m, 1H), 1.87 —
1.76 (m, 1H), 1.74 (t, J = 4.4 Hz, 1H), 1.49 — 1.35 (m, 1H), 1.35 - 1.24 (m, 1H), 1.11 (dd, J = 13.8, 3.3 Hz, 1H), 0.97 (s, 3H),
0.92 (d, J = 4.5 Hz, 6H).

JPr
o) Ph
Me (e} Ph

from L-menthol

2v, (1S,2R,5S)-2-isopropyl-5-methylcyclohexyl 4-(hydroxydiphenylsilyl)benzoate!?!

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
2.02 g (88% yield, dr > 20:1) of the desired product as white solid.

!H NMR (400 MHz, Chloroform-d) 5 8.02 (d, J = 8.1 Hz, 2H), 7.72 (d, J = 8.1 Hz, 2H), 7.66 — 7.58 (m, 4H), 7.46 (t, J=7.3
Hz, 2H), 7.39 (t, J = 7.3 Hz, 4H), 4.95 (td, J = 10.8, 4.3 Hz, 1H), 3.38 (br s, 1H), 2.21 — 2.06 (m, 1H), 1.97 (pd, J= 6.9, 2.5
Hz, 1H), 1.80 — 1.69 (m, 2H), 1.21 — 1.05 (m, 2H), 0.90 — 0.97 (m, 2H), 0.94 (m, 7H), 0.80 (d, J = 6.9 Hz, 3H).

ipr

O
I?h
Me O‘@*Sli—OH
Ph
from ibuprofen

2w, 4-(hydroxydiphenylsilyl)phenyl 2-(4-isobutylphenyl)propanoate!?!

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.79 g (74% yield) of the desired product as a colorless oil.

!H NMR (400 MHz, Chloroform-d) & 7.64 — 7.56 (m, 6H), 7.48 — 7.41 (m, 2H), 7.38 (t, J = 7.2 Hz, 4H), 7.30 (d, J = 8.0 Hz,
2H), 7.14 (d, J = 8.0 Hz, 2H), 7.03 (d, J = 8.4 Hz, 2H), 3.95 (q, J = 7.1 Hz, 1H), 2.64 (br s, 1H), 2.48 (d, J = 7.2 Hz, 2H), 1.95
-1.79 (m, 1H), 1.61 (d, J = 7.1 Hz, 3H), 0.92 (d, J = 6.6 Hz, 6H).

0

3a, 1,3-dimethyl-1,1,3,3-tetraphenyldisiloxanel*!
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Synthesized according to GP 2. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.95 g (93% yield) of the desired product as a colorless oil.
'H NMR (400 MHz, Chloroform-d) § 7.67 — 7.54 (m, 8H), 7.40 (d, J = 6.9 Hz, 12H), 0.67 (s, 6H).

e
SIOSI

s

Hz CHj
3b, 1,3-dimethyl-1,1,3,3-tetra-p-tolyldisiloxanel*!

Synthesized according to GP 2. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.00 g (87% yield) of the desired product as a colorless oil.

'H NMR (500 MHz, Chloroform-d) & 7.95 — 7.78 (m, 8H), 7.58 — 7.42 (m, 8H), 2.69 (s, 12H), 0.99 (s, 6H). *C NMR (126
MHz, Chloroform-d) 8 139.2 , 134.4, 134.1, 1285, 21.5,-0.3.

e
SIOSI

%

OMe OMe
3¢, 1,1,3,3-tetrakis(4-methoxyphenyl)-1,3-dimethyldisiloxane

Synthesized according to GP 2. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.58 g (44% yield) of the desired product as a white solid.

'H NMR (400 MHz, Chloroform-d) § 7.50 (d, J = 8.4 Hz, 8H), 6.92 (d, J = 8.4 Hz, 8H), 3.85 (s, 12H), 0.58 (s, 6H). *C NMR
(101 MHz, Chloroform-d) & 160.7 , 135.5,129.1, 113.4,54.9, -0.2 . IR (neat, cm™): 1590 (s), 1029 (s), 799 (s), 520 (m);
HRMS (ESI) m/z: [M+Na]* Calcd. for C3H3sNaOsSi»: 553.1837; Found: 553.1836.

Me Me

EtOchS| 04 s.@—cozEt

CO,EtCO,Et
3d, tetracthyl 4,4',4",4"-(1,3-dimethyldisiloxane-1,1,3,3-tetrayl)tetrabenzoate

Synthesized according to GP 2. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.43 g (82% yield) of the desired product as a colorless oil.

!H NMR (500 MHz, Chloroform-d) & 7.99 (d, J = 8.2 Hz, 8H), 7.57 (d, J = 8.2 Hz, 8H), 4.33 (g, J = 7.1 Hz, 8H), 1.33 (t, J =
7.2 Hz, 12H), 0.64 (s, 6H). 3C NMR (126 MHz, Chloroform-d) 6 166.0 , 141.8 , 133.6, 131.6, 128.5,60.7,14.0,-1.2 . IR
(neat, cmt): 2980 (br), 1715 (s), 1267 (s), 1085 (s), 739 (s); HRMS (ESI) m/z: [M+H]* Calcd. for C3sH4204Si: 699.2440;
Found: 699.2437.
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e
AOR S|
CN
3e, 4,4',4",4"-(1,3-dimethyldisiloxane-1,1,3,3-tetrayl)tetrabenzonitrile

Synthesized according to GP 2. Purification via column chromatography (petroleum ether/ethyl acetate = 3:1) afforded
0.90 g (70% yield) of the desired product as a colorless oil.

'H NMR (400 MHz, Chloroform-d) § 7.63 (d, J = 7.8 Hz, 8H), 7.53 (d, J = 7.8 Hz, 8H), 0.66 (s, 6H). *C NMR (101 MHz,
Chloroform-d) & 141.4,134.1,131.5, 118.2, 114.2, -1.2. IR (neat, cm™): 2228 (m), 1386 (m), 1060 (s), 794 (s), 557 (s). HRMS
(ESI) m/z: [M+Na]* Calcd. for C3H22NsNaOSi,: 533.1224; Found: 533.1228.

e
Me—= Sl O+ S| Me

e

3f, 1,1,3,3-tetramethyl-1,3-diphenyldisiloxane!*!

Synthesized according to GP 2. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.23 g (32% yield) of the desired product as a colorless oil.
!H NMR (400 MHz, Chloroform-d) & 7.78 — 7.69 (m, 4H), 7.57 — 7.47 (m, 6H), 0.52 (s, 12H).

e
S|OS|

s

3g, 1,3-dimethyl-1,3-diphenyl-1,3-bis(4-(trifluoromethyl)phenyl)disiloxane

!H NMR (400 MHz, Chloroform-d) & 7.61 (d, J = 7.8 Hz, 4H), 7.56 (d, J = 7.9 Hz, 4H), 7.53 — 7.47 (m, 4H), 7.47 — 7.40 (m,
2H), 7.39 — 7.32 (m, 4H), 0.64 (s, 6H). 1°F NMR (376 MHz, Chloroform-d) § -62.98.1*C NMR (101 MHz, Chloroform-d) &
142.04, 136.15, 134.17, 133.85, 131.57 (q, J = 32.2 Hz), 130.12, 128.00, 124.35 (q, J = 3.8 Hz), 124.09 (q, J = 272.3 Hz), -
0.80. IR (neat, cmt): 1322 (s), 1163 (m), 1117 (s), 1053 (s), 790 (M); RMS (EI-QTOF) m/z: [M]* Calcd. for C2sH240F¢Siy:
546.1270; Found: 546.1270.

Ph

|

Ph
4a, Methoxytriphenylsilanel?!
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Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.38 g (95% yield) of the desired product as a colorless oil. The gram-scale reaction was run on a 20.0 mmol scale and
the desired product 4a was obtained in 83% yield (3.80 g).

'H NMR (400 MHz, Chloroform-d) § 7.81 — 7.73 (m, 6H), 7.59 — 7.45 (m, 9H), 3.77 (s, 3H).

IIDh
ar

OCH,
4b, Dimethoxydiphenylsilanel®]

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.66 g (54% yield) of the desired product as a colorless oil.
!H NMR (400 MHz, Benzene-ds) & 7.83 — 7.77 (m, 4H), 7.22 — 7.16 (m, 6H), 3.45 (s, 6H).

ay
ok

4¢, dimethoxydi(naphthalen-1-yl)silanel”)

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.48 g (86% yield) of the desired product as a white solid.

!H NMR (400 MHz, Chloroform-d) & 8.33 (d, J = 7.7 Hz, 2H), 8.06 (d, J = 6.7 Hz, 2H), 7.94 (d, J = 8.2 Hz, 2H), 7.87 - 7.80
(m, 2H), 7.54 — 7.47 (m, 2H), 7.47 — 7.38 (m, 4H), 3.65 (s, 6H).

Ph Ph
rhco—$—«<::>—§FOCH3
Ph Ph

4d, 1,4-bis(methoxydiphenylsilyl)benzene

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.00 g (40% yield) of the desired product as a white solid.

'H NMR (400 MHz, Chloroform-d) § 7.68 — 7.59 (m, 12H), 7.50 — 7.34 (m, 12H ), 3.64 (s, 6H). *C NMR (101 MHz,
Chloroform-d) § 135.9, 135.4, 134.6, 133.7, 130.1, 127.9, 51.9.IR (neat, cm™): 3054 (br), 1082 (s), 696 (s), 531 (s). HRMS
(ESI) m/z: [M+H]" Calcd. for C3,H30,Si2: 503.1857; Found: 503.1859.

Ph
Ph(8i* O(CH,)4CHs
Ph

4e, (pentyloxy)triphenylsilane

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.85 g (49% yield) of the desired product as a colorless oil.
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'H NMR (400 MHz, Chloroform-d) § 7.78 — 7.57 (m, 6H), 7.56 — 7.33 (m, 9H), 3.94 — 3.67 (m, 2H), 1.76 — 1.55 (m, 2H),
1.46 — 1.15 (m, 4H), 1.02 — 0.78 (m, 3H). *3C NMR (101 MHz, Chloroform-d) § 135.4 , 134.5, 129.9, 127.8, 64.0, 32.2,
27.9,22.4,14.1 . IR (neat, cm™): 2933 (br), 1429 (m), 1099 (s), 701 (s), 505 (s). HRMS (ESI) m/z: [M+H]* Calcd. for
Ca23H270Si: 347.1826; Found: 347.1824.

Ph

Ph
4f, ((3,7-dimethyloct-6-en-1-yl)oxy)triphenylsilane

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.20 g (58% yield) of the desired product as a colorless oil.

!H NMR (400 MHz, Chloroform-d) 5 7.64 (d, J = 6.8 Hz, 6H), 7.49 — 7.33 (m, 9H), 5.08 (t, J = 6.8 Hz, 1H), 3.97 — 3.66 (m,
2H), 2.06 — 1.82 (m, 2H), 1.68 (s, 3H), 1.67 — 1.60 (m, 2H), 1.59 (s, 3H), 1.46 — 1.35 (m, 1H), 1.35 — 1.23 (m, 1H), 1.18 — 1.05
(m, 1H), 0.82 (d, J = 6.4 Hz, 3H). 3C NMR (126 MHz, Chloroform-d) 5 135.4, 134.4,131.0, 129.9, 127.8 ,124.9,62.1,
39.5,37.1,29.0,25.7,25.4,19.5,17.6 . IR (neat, cm™): 2919 (br), 1431 (s), 1101 (s), 704 (s), 509 (s). HRMS (ESI) m/z:
[M+H]* Calcd. for CsH350Si: 415.2452; Found: 415.2453.

Ph

|
Ph—SIi—O OH
Ph < >

4g, (4-(((triphenylsilyl)oxy)methyl)phenyl)methanol

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.38 g (67% yield) of the desired product as a white solid.

!H NMR (400 MHz, Chloroform-d) & 7.72 (d, J = 6.3 Hz, 6H), 7.54 — 7.30 (m, 13H), 4.95 (s, 2H), 4.69 (s, 2H), 1.87 (br s,
1H).3C NMR (126 MHz, Chloroform-d) § 134.0, 139.7, 135.4, 133.9, 130.1, 127.9, 126.9, 126.6, 65.3, 65.1. IR (neat, cm™):
3348 (br), 3056 (s), 1104 (s), 817 (m), 699 (s), 502 (s). HRMS (ESI) m/z: [M+Na]* Calcd. for CsH24NaO,Si: 419.1438;
Found: 419.1436.

Ph Ph
| Hy Hy |

Ph—SIi—O*C —C *O—Sli—Ph
Ph Ph

4h, 1,1,1,6,6,6-hexaphenyl-2,5-dioxa-1,6-disilahexane

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.94 g (67% yield) of the desired product as a white solid.

IH NMR (400 MHz, Chloroform-d) & 7.77 (d, J = 6.9 Hz, 12H), 7.54 (t, J = 7.3 Hz, 6H), 7.46 (t, J = 7.3 Hz, 12H), 4.12 (s,
4H).13C NMR (126 MHz, Chloroform-d) & 135.4 , 134.1,129.9, 127.8, 65.1 . IR (neat, cm™): 3058 (br), 1103 (s), 705 (s),
507 (s) HRMS (ESI) m/z: [M+Na]* Calcd. for C3sH34NaO,Si,: 601.1990; Found: 601.1985.
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Ph H, H H,
Ph—sli—O*C —C —C —OH
Ph

4i, 3-((triphenylsilyl)oxy)propan-1-ol

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.00 g (60% yield) of the desired product as a white solid.

!H NMR (400 MHz, Chloroform-d) & 7.68 (d, J = 7.2 Hz, 6H), 7.53 — 7.37 (m, 9H), 4.02 (t, J = 5.7 Hz, 2H), 3.84 (t, J = 5.8
Hz, 2H), 2.30 (br s, 1H), 1.87 (p, J = 5.7 Hz, 2H). 3C NMR (101 MHz, Chloroform-d) § 135.3,133.7,130.1,127.9, 62.4,
61.1 , 344 . IR (neat, cm™): 3058 (br), 1425 (s), 1079 (s), 706 (s), 506 (m). HRMS (ESI) m/z: [M+Na]" Calcd. for
C21H2,NaO0,Si: 357.1281; Found: 357.1278.

Ph H, H, H, oh
Ph—SIi—O*C —C —C *O—Sli—Ph
Ph Ph

4i’, 1,1,1,7,7,7-hexaphenyl-2,6-dioxa-1,7-disilaheptane

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.42 g (28% yield) of the desired product as a white solid.

!H NMR (500 MHz, Chloroform-d) § 7.59 (dd, J = 8.0, 1.4 Hz, 12H), 7.42 (s, 6H), 7.38 — 7.32 (m, 12H), 3.96 (t, J = 6.2 Hz,
4H), 1.88 (p, J = 6.2 Hz, 2H). *C NMR (101 MHz, Chloroform-d) & 135.4, 134.3, 129.9, 127.8, 60.6, 35.3. IR (neat, cm™):
3058 (br), 1426 (s), 1104 (s), 989 (m), 704 (s), 507 (m). HRMS (ESI) m/z: [M+H]* Calcd. for C3gH370,Si»: 593.2327; Found:
593.2331.

li,Ph
O™ Ph

Ph
Ph 1.0 OH
Ph
4j, 2,3-bis((triphenylsilyl)oxy)propan-1-ol

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.31 g (20% yield) of the desired product as a white solid.

!H NMR (400 MHz, Chloroform-d) & 7.57 (d, J = 6.8 Hz, 6H), 7.51 (d, J = 6.7 Hz, 6H), 7.47 — 7.39 (m, 6H), 7.37 — 7.30 (m,
12H), 4.14 - 4.04 (m, 1H), 3.87 - 3.79 (m, 2H), 3.76 — 3.69 (m, 2H), 1.88 (t, J = 6.1 Hz, 1H).*C NMR (101 MHz, Chloroform-
d)6135.4,135.3,134.0,133.6,130.1,130.1, 127.9,127.9,73.9, 64.8, 64.4 . IR (neat, cm™*): 3057 (br), 1427 (m), 1111
(s), 704 (s), 510 (s). HRMS (ESI) m/z: [M+Na]* Calcd. for C3gH3zsNaOsSi: 631.2095; Found: 631.2094.

Ph

|
tBUAQSIi—OCHs

Ph
4k, (4-(tert-butyl)phenyl)(methoxy)diphenylsilane

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
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0.94 g (54% yield) of the desired product as a colorless oil.

'H NMR (400 MHz, Chloroform-d) § 7.71 — 7.63 (m, 4H), 7.59 (d, J = 8.3 Hz, 2H), 7.50 — 7.36 (m, 8H), 3.66 (s, 3H), 1.35
(s, 9H).**C NMR (101 MHz, Chloroform-d) & 153.0, 135.4, 135.3, 134.2,130.2,129.9, 127.8,124.9,51.8,34.8,31.2.
IR (neat, cm): 2958 (br), 1084 (s), 700 (s), 570 (m), 499 (s). HRMS (ESI) m/z: [M+H]* Calcd. for C,3H»;OSi: 347.1826;
Found: 347.1825.

Ph

|
MeAQSIi—OCHg}

Ph
41, methoxydiphenyl(p-tolyl)silane

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.85 g (56% yield) of the desired product as a colorless oil.

!H NMR (400 MHz, Chloroform-d) & 7.76 — 7.64 (m, 4H), 7.59 (d, J = 6.8 Hz, 2H), 7.54 — 7.38 (m, 6H), 7.28 (d, J = 7.6 Hz,
2H), 3.69 (s, 3H), 2.43 (s, 3H).2*C NMR (101 MHz, Chloroform-d) § 140.1, 135.5, 135.3 , 134.1, 130.2 , 130.0, 128.7 ,
127.8,51.8, 21.6 . IR (neat, cm): 2938 (br), 1088 (s), 697 (s), 501 (s). HRMS (ESI) m/z: [M+H]" Calcd. for C2H20Si:
305.1356; Found: 305.1357.

Ph

|
|\/|e04<;>—sli—ocH3

Ph
4m, methoxy(4-methoxyphenyl)diphenylsilane

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.10 g (69% yield) of the desired product as a colorless oil.

!H NMR (500 MHz, Chloroform-d) § 7.67 (dt, J = 7.9, 1.3 Hz, 4H), 7.62 — 7.56 (m, 2H), 7.50 — 7.38 (m, 6H), 6.98 (d, J = 8.7
Hz, 2H), 3.85 (s, 3H), 3.67 (s, 3H). *C NMR (126 MHz, Chloroform-d) 5 161.2,137.0, 135.3,134.2,129.9,127.8,124.6,
113.7,55.0, 51.7 . IR (neat, cm™): 2944 (br), 1253 (m), 1104 (s), 809 (m), 701 (s). HRMS (ESI) m/z: [M+H]" Calcd. for
C20H210,Si: 321.1305; Found: 321.1305.

Ph

|
F3c©—§i—OCH3

Ph
4n, methoxydiphenyl(4-(trifluoromethyl)phenyl)silane

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.75 g (98% yield) of the desired product as a colorless oil.

'H NMR (400 MHz, Chloroform-d)  7.76 (d, J = 8.1 Hz, 2H), 7.68 — 7.57 (m, 6H), 7.52 — 7.37 (m, 6H), 3.66 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 5 139.12, 135.58, 135.32, 132.92, 131.87 (g, J = 32.2 Hz), 130.42, 128.09, 124.43 (g, J
=11.4 Hz), 124.14 (q, J = 3.8 Hz), 51.90. '°F NMR (376 MHz, Chloroform-d) & -62.7 . IR (neat, cm™"): 2938 (br), 1088 (s),
697 (), 501 (s). HRMS (EI-QTOF) m/z: [M]" Calcd. for CaoH,;OF3Si: 358.1001; Found: 358.1006,
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Ph

|
EtOZC@§i—OCH3

Ph
40, cthyl 4-(methoxydiphenylsilyl)benzoate

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.46 g (81% yield) of the desired product as a colorless oil.

'H NMR (400 MHz, Chloroform-d) § 8.04 (d, J = 7.6 Hz, 2H), 7.71 (d, J = 7.5 Hz, 2H), 7.60 (d, J = 7.4 Hz, 4H), 7.51 - 7.43
(m, 2H), 7.40 (t, J = 7.4 Hz, 4H), 4.39 (q, J = 7.1 Hz, 2H), 3.65 (s, 3H), 1.39 (t, J = 7.1 Hz, 3H). 3C NMR (101 MHz,
Chloroform-d) § 166.6 , 140.0 , 135.3, 135.2, 133.1, 131.7, 130.3, 128.6 , 128.0, 61.0,, 51.9, 14.3 . IR (neat, cm™): 2980
(br), 1717 (s), 1086 (s), 709 (s), 511 (s). HRMS (ESI) m/z: [M+H]* Calcd. for C2,H2303Si: 363.1411; Found: 363.1408.

Ph

|
NC@—§i—OCH3

Ph
4p, 4-(methoxydiphenylsilyl)benzonitrile

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.87 g (55% yield) of the desired product as a white solid.

'H NMR (400 MHz, Chloroform-d) § 7.80 (d, J = 8.2 Hz, 2H), 7.72 — 7.62 (m, 6H), 7.55 — 7.41 (m, 6H), 3.71 (s, 3H). °C
NMR (101 MHz, Chloroform-d) & 140.8 , 135.5,135.1, 132.3,131.0, 130.4, 128.0, 118.6, 113.4,51.8 . IR (neat, cm™):
3054 (br), 1087 (s), 697 (s), 567 (m), 489 (s). HRMS (ESI) m/z: [M+Na]* Calcd. for C2Hi7NNaOSi: 338.0972; Found:
338.0974.

IIDh
Sli- OCH,
Ph
CF;
4q, methoxydiphenyl(2-(trifluoromethyl)phenyl)silane

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.22 g (68% yield) of the desired product as a colorless oil.

!H NMR (400 MHz, Chloroform-d) § 8.01 — 7.93 (m, 1H), 7.81 — 7.74 (m, 1H), 7.68 — 7.61 (m, 4H), 7.61 — 7.55 (m, 2H),
7.52 — 7.46 (m, 2H), 7.46 — 7.39 (m, 4H), 3.64 (s, 3H). *C NMR (101 MHz, Chloroform-d) & 137.9, 136.0 (q, J = 31.5 Hz),
135.4,133.6, 132.4 (g, J = 2.1 Hz), 130.7 , 130.2, 130.0, 127.8, 126.4 (g, J = 5.0 Hz), 124.6 (q, J = 274.4 Hz), 51.9 .1F
NMR (376 MHz, Chloroform-d) & -57.8. IR (neat, cm™): 3060 (br), 1311 (s), 1104 (s), 771 (s), 702 (m). HRMS (ESI) m/z:
[M+H]* Calcd. for CooH180F3Si: 359.1074; Found: 359.1071.

Ph

|
ar

Ph
O

4r, dibenzo[b,d]furan-4-yl(methoxy)diphenylsilane
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Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.72 g (90% yield) of the desired product as a white solid.

'H NMR (400 MHz, Chloroform-d) & 8.08 (dd, J = 7.7, 1.3 Hz, 1H), 7.98 (d, J = 7.5 Hz, 1H), 7.76 — 7.66 (m, 4H), 7.60 (dd,
J =72, 1.3 Hz, 1H), 7.50 — 7.44 (m, 3H), 7.43 — 7.31 (m, 7H), 3.78 (s, 3H).23C NMR (101 MHz, Chloroform-d) 5 160.8 ,
156.0, 135.3, 134.8, 133.6, 130.1 , 127.8, 126.9, 123.9, 123.2, 122.9, 122.6 , 122.5, 1205, 117.1, 111.7,52.2 . IR
(neat, cm'*): 3054 (br), 1181 (m), 1087 (s), 744 (s), 701 (s). HRMS (ESI) m/z: [M+H]* Calcd. for CasH200,Si: 381.1305;
Found: 381.1303.

Ph

|
ar
Ph
O

4s, dibenzo[b,d]thiophen-4-yl(methoxy)diphenylsilane

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.40 g (71% yield) of the desired product as a white solid.

!H NMR (400 MHz, Chloroform-d) 6 8.27 (d, J = 7.8 Hz, 1H), 8.18 (d, J=7.3 Hz, 1H), 7.79 (d, J = 7.0 Hz, 1H), 7.72 (d, J =
6.9 Hz, 4H), 7.68 (d, J = 7.1 Hz, 1H), 7.54 — 7.46 (m, 3H), 7.42 (t, J = 7.3 Hz, 6H), 3.76 (s, 3H). °C NMR (101 MHz,
Chloroform-d) & 146.2 , 140.1, 135.6 , 135.2, 135.0, 134.9, 132.8, 130.4, 128.4, 128.0 , 126.6 , 124.1 , 123.8, 123.5,
122.5,121.3,51.9 . IR (neat, cm™): 3055 (br), 1085 (m), 728 (s), 503 (m), 423 (m). HRMS (ESI) m/z: [M+Na]* Calcd. for
C2sH20NaOSSi: 419.0896; Found: 419.0893.

Fl’h
@*Si—OCH3
S
4t, methoxydiphenyl(thiophen-2-yl)silane

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
1.13 g (76% yield) of the desired product as a colorless oil.

'H NMR (400 MHz, Chloroform-d) & 7.88 — 7.68 (m, 5H), 7.61 — 7.42 (m, 7H), 7.38 — 7.27 (m, 1H), 3.84 — 3.66 (m, 3H). °C
NMR (101 MHz, Chloroform-d) § 138.0 , 135.1, 133.7, 133.0, 132.6, 130.3, 128.2, 127.9, 51.8 . IR (neat, cm™*): 3060
(br), 1081 (s), 698 (s), 502 (s). HRMS (ESI) m/z: [M+Na]* Calcd. for C17H1sNaOSSi: 319.0583; Found: 319.0583.

Me

|
ar

Ph
4u, methoxy(methyl)diphenylsilane!®!

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded

0.61 g (54% yield) of the desired product as a colorless oil.
H NMR (400 MHz, Chloroform-d) & 7.81 — 7.71 (m, 4H), 7.60 — 7.47 (m, 6H), 3.70 (s, 3H), 0.81 (s, 3H).
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Oy
oo
Me

4v, methoxydimethyl(naphthalen-2-yl)silane

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.31 g (29% yield) of the desired product as a colorless oil.

'H NMR (400 MHz, Chloroform-d) & 8.15 (s, 1H), 7.98 — 7.84 (m, 3H), 7.71 (d, J = 8.0 Hz, 1H), 7.59 — 7.47 (m, 2H), 3.55
(s, 3H), 0.53 (s, 6H). °C NMR (101 MHz, Chloroform-d) § 134.8,134.4,134.0,132.9,129.5,128.2,127.7,127.14, 126 .5,
125.9,50.7 , -2.2 . IR (neat, cm): 2954 (br), 1252 (s), 1081 (s), 794 (s), 657 (m). HRMS (ESI) m/z: [M+H]* Calcd. for
Ci13H170Si: 217.1043; Found: 217.1048.

Me

|
SI_OCH3
PN  Me

4w, benzyl(methoxy)dimethylsilane

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.24 g (27% yield) of the desired product as a colorless oil.

'H NMR (400 MHz, Chloroform-d) § 7.29 — 7.20 (m, 2H), 7.15 — 7.05 (m, 3H), 3.45 (s, 3H), 2.22 (s, 2H), 0.13 (s, 6H). *C
NMR (126 MHz, Chloroform-d) § 138.9, 128.2, 128.24, 124.23, 50.5, 26.1, -3.0. IR (neat, cm™): 2953 (br), 1085 (s), 827 (s),
752 (m), 697 (m). HRMS (ESI) m/z: [M+H]* Calcd. for C10H170Si: 181.1043; Found: 181.1043.

I\I/Ie

Me
4x, methoxydimethyl(phenyl)silane!®]

Synthesized according to GP 3. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.12 g (15% yield) of the desired product as a colorless oil.
!H NMR (400 MHz, Chloroform-d) & 7.66 — 7.55 (m, 2H), 7.48 — 7.37 (m, 3H), 3.47 (s, 3H), 0.42 (s, 6H).

LA |
HO—Sli-O-Sli—O-Sli—

5a, 1,1,3,3,5,5,5-heptamethyltrisiloxan-1-0lt!

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.98 g (82% yield) of the desired product as a colorless oil.
IH NMR (500 MHz, Chloroform-d) & 2.43 (s, 1H), 0.11 (s, 18H), 0.08 (s, 3H).

| | |
—Sli—O—SIi—O—Sli—

OH
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5b, 1,1,1,3,5,5,5-heptamethyltrisiloxan-3-ol!°!

Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded
0.73 g (61% yield) of the desired product as a colorless oil.
'H NMR (500 MHz, Chloroform-d) § 2.39 (s, 1H), 0.11 (s, 18H), 0.08 (s, 3H).

5
_SII_
L9 A

—8i~08i~0-Si
Y

Sc, tris(trimethylsilyl) hydrogen silicatel!"]
Synthesized according to GP 1. Purification via column chromatography (petroleum ether/ethyl acetate = 10:1) afforded

0.68 g (43% yield) of the desired product as a colorless oil.
!H NMR (500 MHz, Chloroform-d) & 2.14 (s, 1H), 0.12 (s, 27H).
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5. X-ray Diffraction Analyses of Cobalt Complexes K1 and K2

Complex K1
Ph Ph
% \ P i
=N N=
H;C CH
Co(OAC), % 3 mmol 8
1,4-dioxane (20.0 ml), 80°C
3 mmol
under air, 10 h ) ﬂ

CCDC: 2173145

Co(OAC): (3.0 mmol) and 2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline (3.0 mmol) were dissolved in anhydrous 1,4-
dioxane (20 mL) under air for 10 h at 80 °C. The precipitate formed was remained about 5 mL solvent by rotary evaporation
and collected by filtration with cold 1,4-dioxane as eluent to give a dark orange solid (1.4 g, 80%).

The single crystals of this complex were obtained from the solution of dichloromethane and toluene. Note both the oxygen
atoms of the coordinated carboxylate and toluene were partially disordered, which can be easily modified according to the
standard operations. The full crystallographic data for K1 (CCDC: 2173145) can be obtained free of charge from the
Cambridge Crystallographic Data Center via https://www.ccdc.cam.ac.uk/solutions/csd-core/components/csd/
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Table 1-1 Crystal data and structure refinement for K1.
Name K1
Formula C37H34CoN204
formula weight, fw 629.59
Temperature, T [K] 296(2)
crystal system monoclinic
space group P2l/n
a[A] 14.962(2)
b[A] 8.3869(9)
c[A] 25.544(3)
a[°] 90
B ] 94.204(4)
v [°] 90
V[A%] 3196.8(7)
Z 4
p[gem?] 1.308
p [mm] 0.579
0 range 2.557-25.037
F(000) 1316
goodness-of-fit, GOF  1.046
Ri* [1>20 (1] 0.0618
wR" (all data) 0.1951

“Ri= IR =R | 11 owRy = [l Fl = | F2 Y 7wl B 212

Complex K2

Ph Ph
<\/ ;:2 \/>
- =

Co(acac), 3 mmol
THF (20.0 ml), 60°C
under air, 10 h

3 mmol

o :

CCDC: 2131308

Co(acac), (3.0 mmol) and 4,7-diphenyl-1,10-phenanthroline (3.0 mmol) were dissolved in anhydrous THF (20 mL) under
air for 10 h at 60 °C. The precipitate formed was remained about 5 mL solvent by rotary evaporation and collected by filtration
with cold THF as eluent to give a dark orange solid (1.4 g, 80%).

The single crystals of this complex were obtained from the solution of dichloromethane and toluene. Note the coordinated
dichloromethane molecules are disordered. The full crystallographic data for K2 (CCDC:2131308) can be obtained free of
charge from the Cambridge Crystallographic Data Center via https://www.ccdc.cam.ac.uk/solutions/csd-

core/components/csd/
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Table 2-1 Crystal data and structure refinement for K2.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/lA

o/°

pr°

y/°

Volume/A3

z

Pealcg/cm’®

wmm?

F(000)

p-1-2_sq
Ce9Hs2Cl2C02N40s
1263.98
296.15
monoclinic
12/a
16.2739(18)
19.5624(17)
22.3063(16)
90
110.570(6)
90
6648.6(11)
4

1.263

0.635
2624.0
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Crystal size/mm3 ? x? x?

Radiation MoKa (A=10.71073)

20 range for data collection/<3.9 to 58.544

Index ranges -22<h<20,-26<k<26,-30<1<28
Reflections collected 36271

Independent reflections 8229 [Rint = 0.1728, Rsigma = 0.2522]
Data/restraints/parameters ~ 8229/0/392

Goodness-of-fit on F2 0.949

Final R indexes [I>=20 (I)] R1=0.0692, wR, = 0.1405

Final R indexes [all data] R; =0.2251, wR; = 0.1856

Largest diff. peak/hole / e A3 0.37/-0.42

Table 2-2 Fractional Atomic Coordinates (x104) and Equivalent Isotropic Displacement Parameters (A2x103) for
K2. Ueq is defined as 1/3 of the trace of the orthogonalised UlJ tensor.

Atom X y z U(eq)

Co01 -8876.5(4) 1635.93) -3712.5(3) 28.8(2)

0005 -8937.9(18) 1518.4(14) -2808.5(13) 33.3(8)

0009 -8651.2(19) 2653.5(15) -3579.9(15) 37.4(8)

O00A  -8831.5(19) 1716.3(15) -4620.2(14) 34.4(8)

000C  -10217.7(18) 1720.0(15) -4050.5(14) 34.8(8)

NOOD  -7534(2) 1380.4(18) -3244.6(17) 28.7(9)

NOOF -8848(2) 561.2(18) -3835.4(16) 27.2(9)

COOH  -7115(3) -721(2) -3100(2) 29.0(11)
CO001I -6514(3) 427(2) -2856(2) 29.2(11)
C00J -71971(3) -459(2) -3477(2) 25.9(10)
C000  -9470(3) -541(2) -4168(2) 30.1(11)
COoP -8705(3) -874(2) -3815(2) 26.0(10)
C00Q  -7353(3) 702(2) -3195(2) 26.9(10)
COOR  -6428(3) -301(2) -2808(2) 30.9(11)
C00S -4877(3) 712(2) -2235(2) 34.0(11)
COOU  -8682(3) -1636(2) -3806(2) 28.1(10)
C00X  -9519(3) 168(2) -4162(2) 30.0(11)
Co15 -8968(3) -1987(2) -4388(2) 31.8(11)
Co17 -4452(3) 211(2) -2457(2) 32.0(11)
C018 -8431(3) -2000(2) -3239(2) 35.1(12)
COIA  -10684(3) 1894(2) -3726(2) 33.2(11)
CO01B -9418(3) 1631(2) -1935(2) 40.5(12)
CO1E -10398(3) 1904(2) -3055(2) 32.2(11)
COIF -5811(3) 904(2) -2580(2) 32.0(11)
CO01G  -9576(3) 1684(2) -2641(2) 31.2(11)
COIH  -6025(3) 1593(2) -2644(2) 35.4(11)
co1J -8079(3) 251(2) -3509.7(19) 24.3(10)
COIK  -4389(3) 1075(2) -1693(3) 47.1(14)
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COIL  -8710(3) 2261(3) -4882(2) 38.2(12)

COIM  -6884(3) 1810(2) 2963(2) 34.1(12)
COIP  -8516(3) 3068(2) -3973(3) 41.1(13)
oIV -8976(3) -2695(2) -4390(3) 40.0(13)
COIX  -3564(3) 82(2) 2143(2) 41.7(13)
Co1Z  -11619(3) 2088(2) -4106(2) 45.7(13)
C023  -8547(3) 2911(3) -4592(2) 44.5(13)
C024  -8440(3) -2704(3) -3254(3) 44.8(13)
C026  -8741(3) 2190(3) -5565(2) 51.0(15)
C027  -3089(3) 448(3) -1609(3) 50.5(14)
028  -8713(3) -3056(3) -3830(3) 44.4(13)
CO2A  -8293(4) 3800(3) -3735(3) 63.1(17)
C02C  -3500(3) 949(3) -1380(3) 59.1(16)
Cl03  -18292.3(9) 59.8(8) -5554.3(7) 68.1(5)
COIW  -17490(30) 569(4) -4970(20) 41(3)

Table 2-3 Anisotropic Displacement Parameters (A2x103) for k2. The Anisotropic displacement factor exponent
takes the form: -2n2[h2a*2U11+2hka*b*U12+...].

Atom  Ull U22 U33 U23 U13 Ul12
Co0l  28.4(4) 29.8(4) 29.4(4) 22(3) 11.83) 3.53)
0005  30.6(18) 38(2)  32.5(19) 0.4(15) 12.4(16) 3.8(15)
0009  45(2)  28.1(19) 43(2)  2.8(16) 19.4(18) 5.0(15)
O00A  36.6(19) 37.6(19) 33.0(18) 10.4(16) 17.3(16) 6.4(15)
000C  29.8(17) 43(2)  30.9(18) 2.1(16) 10.4(15) 5.2(15)
NOOD  27(2)  23(2) 37(2)  1.3(18) 12.3(19) 2.5(18)
NOOF  23(2)  36(2) 252)  3.8(18) 10.9(18) 2.2(18)
COOH  273) 27(3) 313) 52)  8(2) 1)
Co0I  273)  34(3) 273)  1(2) 102)  -12)
C00J  293)  243)  27(3)  3(2) 120)  -302)
C000  253)  30(3) 31(3) -4Q2) 52 2(2)
COOP  23(2)  353) 212) -22)  9Q2) 5(2)
C00Q  26(3)  283)  293)  3(2) 132) 202
COOR  293)  293)  333)  6(2) 102) 22
C00S  303) 27(3)  393) -12)  4Q2)  -4Q2)
COOU  20(2)  32(3)  333)  -32)  10Q2)  -4Q2)
CO00X  232)  353) 283) 32  52) 0(2)
oI5  26(3)  343) 313) 12)  6(2) 0(2)
o017  323)  343)  313) 0@ 12Q2)  -1(2)
Co18  303) 373) 373)  6(2) 11Q2)  -4(2)
COIA  293)  32(3) 44(3)  3(2) 193)  -1Q2)
COIB  42(3)  48(3) 333) -63) 152)  -503)
COIE  27(3) 383) 373) -82) 182) -2
COIF  313) 32(3) 343) -22) 12Q2) 4@
COIG  393)  23(3) 343) -82) 152) -8(Q2)
COIH  303) 31(3) 433) -32) 102) -1Q2)
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Ol 242)  28(3)  22(2) 0@ 9(2) 2(2)
COIK  36(3) 363) 634 93) 93) 1)
COIL  26(3) 513)  393) 133) 132) 1102
COIM  34(3)  28(3) 393) -42) 122) 42
COIP  29(3) 333) 584) -23) 123)  2(2)
COIV  32(3)  373)  503)  -12(3) 143)  -5Q2)
COIX  383) 393) 574)  6(3)  27(3) 6(3)
C01Z  333) 553)  s513) 13)  17(3) 9(3)
C023  47(3)  393)  24)  103)  22(3)  -1(3)
C024  36(3)  504)  48(4)  193)  153)  -4(3)
C026  52(3)  69(4)  343) 183)  193)  5(3)
C027  31(3)  44(3) 654  -103) 203) 203
C028  353) 343) 634 53)  163)  -4(2)
CO2A  68(4)  48(4)  80(4) 13)  34(4)  -503)
C02C  43(3)  49(4)  67(4)  223) -4(3)  1(3)
Cl03  43.4(8)  102.9(13) 60.1(10) -24.9(9) 20.98) -20.5(8)
COIW  43(6)  45(5)  40(7)  21(15) 20(6)  10(20)
Table 2-4 Bond Lengths for K2

Atom Atom Length/A Atom Atom Length/A
Co01 0005 2.067(3)  C00S CO17 1.386(6)
Co01 0009 2027(3)  CO0S COLF 1.490(6)
Co01 O00A 2.058(3)  CO00S COLK 1.387(6)
Co01 000C 2.050(3)  COOU CO15 1.396(6)
Co01 NOOD 2124(3)  COOU CO18 1.385(6)
Co01 NOOF 2123(4) €015 COLV 1.386(6)
0005 CO1G 1263(5)  CO17 CO1X 1.390(6)
0009 CO1P 1.269(5) C018 C024 1.377(6)
O00A CO1L 1.264(5) CO01A CO1E 1.402(6)
000C CO1A 1265(5)  COlA CO01Z 1.508(6)
NOOD C00Q 1.355(5) C01B Co01G 1.507(6)
NOOD C01M 1.324(5) CO1E CO01G 1.401(6)
NOOF C00X 1.324(5) CO1F CO1H 1.388(6)
NOOF C01J 1.350(5) CO1H CO1Mm 1.394(6)
COOH C00J 1.444(5)  COLK C02C 1.390(6)
COOH CO0R 1.356(5) CO1L Co023 1.408(6)
C00l C00Q 1.414(6) CO1L CO026 1.514(6)
C00l COOR 1431(6)  COLP C023 1.399(7)
CO0l CO1F 1435(6)  COLP CO2A 1.526(6)
C00J CooP 1.423(5) COo1v Co028 1.367(6)
C00J Cco1l 1.399(5) C01X Co027 1.373(6)
C000 COOP 1381(5)  C024 C028 1.386(7)
C000 C00X 1391(5)  C027 CO02C 1.382(6)
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COO0P COoU 1.490(6) Cl03 Co1w 1.79(4)
C00Q C01J 1.444(6)
Table 2-5 Bond Angles for K2.
Atom Atom Atom Angle/* Atom Atom Atom Angle/’
0005 Co01NOOD 83.59(12) CO017 C00S CO1F 122.7(4)
0005 Co01 NOOF 91.52(12) CO017 C00S CO1K 117.9(4)
0009 Co01 0005 92.02(12) CO1K C00S CO1F 119.2(4)
0009 Co010O00A 90.08(12) CO015 CO0OU COOP 118.8(4)
0009 Co01 000C 95.14(12) €018 COOU COOP 121.6(4)
0009 Co01NO0OD 93.29(13) €018 CO0U CO015 119.5(4)
0009 Co01 NOOF 168.67(12) NOOF C00X C000 123.1(4)
O00A Co01 0005 177.88(12) CO1V C015 CO0OU 119.6(4)
O00A Co001NOOD 96.63(12) C00S CO017 CO01X 120.7(4)
O00A Co01 NOOF 86.49(12) C024 C018 C0O0U 119.7(5)
000C Co01 0005 87.56(11) O00C CO1A CO1lE 125.0(4)
000C Co01 O00A 91.92(11) O00C CO1A CO01Z 115.9(4)
000C Co01 NoOD 167.99(12) CO1E CO1A C01Z 119.1(4)
000C Co01 NOOF 95.77(12) C01G CO1E CO1A 125.5(4)
NOOF Co01 NOOD 76.41(13) CO00l CO1F CO00S 124.9(4)
C01G 0005 Co01 125.9(3) CO1H CO1F CO00I 117.0(4)
CO01P 0009 Co01 126.4(3) CO1H CO1F C00S 118.1(4)
CO1L O00A Co01 125.8(3) 0005 C01G CO01B 115.8(4)
C01A O00C Co01 125.9(3) 0005 C01G CO1E 125.3(4)
C00Q NOOD Co01 115.3(3) CO1E C01G CO01B 118.9(4)
CO01M NOOD Co01 126.6(3) CO1F CO1HCO1M 121.2(4)
C01M NOOD C00Q 117.9(4) NOOF C01J C00J 123.4(4)
C00X NOOF Co01 126.5(3) NOOF C01J C00Q 115.6(4)
C00X NOOF C01J 117.7(4) C00J C01J C00Q 120.9(4)
C01J NOOF Co01 115.7(3) CO00S CO1K co02C 121.6(5)
COOR COOH C00J 121.9(4) O00A CO1L C023 125.7(4)
C00Q CO00I COOR 118.0(4) O00A CO1L CO026 115.6(4)
C00Q CO00I CO1F 117.1(4) C023 CO1L C026 118.6(4)
COOR COO0I CO1F 124.9(4) NOOD C01M CO1H 122.7(4)
COOP C00J COOH 124.3(4) 0009 CO1P C023 125.9(4)
C01J C00J COOH 117.5(4) 0009 CO1P C02A 116.0(5)
C01J C00J CooP 118.2(4) €023 CO1P C02A 118.1(5)
COO0P C000 C00X 120.6(4) C028 C01V CO015 121.0(5)
C00J COOP CO0U 123.5(4) €027 C01X C017 120.8(4)
C000 COO0P C00J 117.0(4) CO1P C023 CO1L 126.0(4)
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C000 CO00P COo0U 119.5(4) CO018 C024 C028 121.1(5)
NOOD C00Q Co0l 123.9(4) C01X C027 C02C 119.5(5)
NOOD C00Q C01J 116.2(4) CO1V C028 CO024 119.1(5)
C00I C00Q C01J 119.9(4) C027 C02C CO1K 119.5(5)
COOH COOR €00l 121.7(4)

Table 2-6 Torsion Angles for K2.

A B C D Angle/’ A B C D Angle/’
Co01 0005 C01G C01B -172.5(3) COOR CO00I C00Q NOOD 176.1(4)
Co01 0005 C01G CO1E 7.9(6) COOR CO0I CO0Q CO01J -3.5(6)
Co01 O009 CO1P C023 4.0(7) COOR CO00I CO1F Co00S 3.9(7)
Co01 O009 CO1P C02A -175.4(3) COOR CO00I CO1F CO1H -176.5(4)
Co01 O00A CO1L €023 2.8(6) C00S CO017 CO01X CO027 -0.3(7)
Co01 O00A CO1L C026 -177.7(3) C00S CO1F CO1HCO1M 179.7(4)
Co01 O00C CO1A CO1E -15.9(6) CO00S CO1K C02C C027 -0.3(8)
Co01 O00C CO1A C01z 165.4(3) COOU C015 C01Vv €028 0.5(6)
Co01 NOOD C00Q Coo0l -174.8(3) COOU C018 C024 C028 -1.3(7)
Co01 NOOD C00Q CO01J 4.8(4) CO0X NOOF C01J C00J -3.1(6)
Co01 NOOD CO1M CO1H 177.4(3) CO0X NOOF C01J C00Q 176.2(3)
Co01 NOOF C00X C000 -173.3(3) C00X C00O COO0P CO00J -3.1(6)
Co01 NOOF C01J C00J 172.6(3) C00X C00O COOP COOU 177.3(4)
Co01 NOOF C01J C00Q -8.1(4) CO015C00U C018 C024 2.1(6)
0009 CO1P C023 CO1L -1.8(8) CO015C01V C028 C024 0.2(7)
OO00A CO1L C023 CO01P -2.0(8) CO017 C00S CO1F cool 43.7(7)
O00C CO1A CO1E CO01G -4.3(7) C017 C00S CO1F CO1H -135.9(5)
NOOD C00Q CO01J NOOF 2.1(5) €017 C00S CO01K C02C 0.3(7)
NOOD C00Q C01J CO00J -178.6(4) CO017 C01X CO027 C02C 0.3(8)
CO0H CO00J CO0oP C000 -178.1(4) C018 COOU CO015 CO1V -1.7(6)
COOH C00J CO00P CO0U 1.5(6) C018 C024 C028 CO1V 0.2(7)
COOH CO00J CO01J NOOF -178.8(3) CO1A CO1E C01G 0005 8.6(7)
CO0H C00J C01J C00Q 1.9(6) CO1A CO1E C01G C01B -171.0(4)
C00I C00Q CO01J NOOF -178.2(3) CO1F CO00I C00Q NOOD -3.2(6)
€00l C00Q CO01J C00J 1.1(6) CO1F CO00I C00Q CO01J 177.1(4)
€00l CO1F CO1H CO1M 0.0(6) CO1F CO0O0l COOR COOH -177.8(4)
C00J COOH COOR cCoOo0l 0.1(6) CO1F CO0S CO017 CO1X 175.6(4)
C00J COOP CO0U CO015 -128.1(4) CO1F CO0S CO1K C02C -175.5(5)
C00J COOP COOU Co018 55.5(6) CO1F CO1HC01M NOOD -3.0(7)
C000 COO0P COOU C015 51.4(5) CO01J NOOF C00X C000 1.9(6)
C000 CO0P COOU C018 -124.9(4) CO01J CO00J COOP CO0O 1.9(6)
CO0P C00J CO01J NOOF 1.2(6) C01J C00J COOP COoOU -178.5(4)
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COOP C00J CO01J C00Q
COOP C00O C00X NOOF
COOP COOU CO015 Co1v
COOP COOU CO018 C024
C00Q NOOD CO01M CO1H
C00Q CO00I COOR COOH
C00Q CO00I CO1F CO00S
C00Q Co00I CO1F CO1H
COOR CO0OH CO00J CooP
COOR COOH CO00J CO01J

-178.0(4)
1.3(6)
-178.1(4)
178.4(4)
2.7(6)
2.9(6)
-176.8(4)
2.8(6)
177.4(4)
-2.6(6)

CO1K C00S C017 C01X
CO1K CO00S CO1F cool
CO1K C00S CO1F CO1H
CO01IM NOOD C00Q Caool
CO1M NOOD C00Q Co01J
C01X C027 C02C CO1K
C01Z CO1A CO1E C01G
C026 CO1L C023 CO1P
CO02A CO1P C023 CO1L

0.0(7)
-140.7(5)
39.7(6)
0.5(6)
-179.9(4)
0.0(8)
174.4(4)
178.5(4)
177.6(4)

Table 2-7 Hydrogen Atom Coordinates (Ax104) and Isotropic Displacement Parameters (A2x103) for K2.

Atom X y
HOOH  -7032.9 -1191.13
HO0O  -9957.02  -793.78
HOOR  -5887.07  -490.34
HO0X  -10046.98 376.91
HO15 -9153.23  -1746.43
HO17 -4764.26  -39.9
HO18 -8258.01  -1771
HO1A  -9867.53  1876.13
HO1B -8854.91 1823.05
HOIC -9429.49  1158.78
HO1E -10787.71  2071.67
HOIH  -5586.74  1916.79
HOIK  -4662.87  1411.52
HOIM  -7006.35  2275.62
HO1V ~ -9162.08  -2928.36
HO1X  -3289.33  -256.98
HOID  -11624.72  2447.05
HOIF -11903.45 2243.26
HO1G  -11925.66 1697.14
HO023 -8450.82  3268.02
H024 -8259.09  -2947.02
HO2A  -9340.69  2197.02
HO02B -8474.12  1765.38
HO02C -8427.79  2562.45
H027 -2494.39  359.69
HO028 -8717.63  -3531.68
HO02D  -8806.14  4017.45
HO2E -8096.04 4049.04
HO2F -7837.56 3795.17
H02G  -3183.47 1200.39
HOIW  -17204.67  861.58

z
-3056.9
-4412.36
-2571.11
-4398.58
-4772.65
-2819.53
-2848.62
-1839.89
-1695.83
-1820.42
-2869.73
-2471.32
-1536.04
-2978.51
-4778.18
-2296.64
-4400.26
-3819.22
-4339.02
-4834.79
-2871
-5851.15
-5612.38
-5666.03
-1402.7
-3834.51
-3704.53
-4030.3
-3321.2
-1018.3
-5188.0

U(eq)
35
36
37
36
38
38
42
61
61
61
39
43
56
41
48

4 95
9 95

6 49
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Table 2-8. Atomic Occupancy for K2

Atom Occupancy Atom Occupancy Atom Occupancy
CO1WO0.5

Table 2-9 Solvent masks information for K-2

Number X Y Z Volume Electron count Content
1 -0.017  0.000 0.000 430 109
2 -0.009 0.500 0.500 430 109

6. The Synthesis and Characterization of Silicon Polymer

Followed the GP1, this transformation was complete within 15 min, which proceeded via a purple reaction solution
and vigorously released H, gas. To our delight, the olive color of the crude reaction materials could be removed with

dichloromethane as the eluent to finally afford the pale green solid.

Co(OAG); (0.5 mol%) Ph Ph
| | | L3 (1 mol%) I | |- 7 4
”S"J“O’S\”LHO‘S"” *H0 1,4-dioxane (2.5 M), 80 °C ”?'J'O’S\”Lno'sx'* =N N=
H 2.0 equiv under air, E H,C L3 CHj
5d 5 mmol

CAS:63148-57-2
5e

LS

Poly(methylhydrosiloxane) t=0min t=3.0 min t=15.0 min Washed with dichloromethane

The IR spectrum of 5d showed the characteristic absorption band of Si-H at 2163 cm™ of the
poly(methylhydrosiloxane) 5e completely disappeared while a broad absorption peak at 3475 cm™! appeared.
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IR spectrum of silane polymer

Thermogravimetry (TG) measurement revealed it exhibits a decomposition temperature of 763 K, which is
comparable to those values of polytetrafluoroethylene (782 K) and Nylon 66 (703-746 K).

TG
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%
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88 — . . . . —
0 200 400 600 800 1000
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Thermogravimetry (TG) experiment
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Structure Polymer Decomposed temperature (K)

—Sl,i-(-O-SI,i-)-O-SI‘i— This work 763
I é«;
Hy H,
+c-c3 Polyethylene 687
n
F
1 Ha
—(—CII—C —)— Polyvinylenedifluoride 738-758
E n
Th
+4-c-c—- Poly(tetrafluoroethylene) 782
[ n
F F
H 0
—(—N—(CH)e—NHCO—(CH)rC-); Nylon 66 703-746

See the reference: Morgan J. Hurley; SFPE Handbook of Fire Protection Engineering (DOI 10.1007/978-1-4939-2565-
0)

7. Mechanistic Studies

7.1 Exploration of the origin of the oxygen atom

Fl,h Co(OAc), (0.5 mol%) Ph
—Qi— L3 (1 mol%) |
Ph—Si-H + H,180 Ph—Si—180H
L 2 1,4-dioxane (c 0.25 M), 80 °C i’-)'h ©
5 mmol 206 under air, 10 h
V€. Isolated yield: 94%

To a mixture of silane (5 mmol), Co(OAc), (0.5 mol%), L3 (1 mol%) in 1,4-dioxane (¢ 2.5 M) with H,'*O under
air at 80 °C for 10 h. After purification via column chromatography, the product was analyzed by '"H NMR and HRMS.
HRMS (ESI) m/z calcd. for CigHi5'*0OSi [M-H] 277.0940, found 277.0951; HRMS (ESI) m/z caled for CigH;5'°0Si
[M-H] 275.0898, found 275.0910. It suggests the oxygen atom originated from water.
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x108 Cpd 1: C18 H16 [180] Si; 0.180: - FEF Spectrum (rt: 0.180 min) GP-NEG.d Subtract
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61 (C18H {1201 H)-
5.5
LR
451
4
15
34
25 .
24 | [C18HTS[1BOISIH)-
15 |
1- ‘ |
0.5 | |
: \ . i 0 N

2745 255 2755 2/ 2765 27 2715 218 2785 279 2795 230 2305 281
Counts vs. Mass-to-Charge (miz)
Control experiment showed there was a 9% yield of silanol without water and a 88% yield under the deoxygenated

water under the nitrogen atmospher.

18 Co(OA 0.5 mol%
i M2 "0 B LBC()12 fwnow/m)O K Bh
Ph=Si-H  + or , ° ~ Ph—Si—OH
Ph 1 1,4-dioxane (0.25 M), 80 °C F|>h
5 mmol H, 0 under air / Ny, 10 h
Under air/ H,'80 Under air/H,"'®0 Under air N,/H,'®0 (Deoxygenated)
Yield 94% 94% 9% 88%

7.2 Analysis of Hz gas by gas chromatography

To a 10 mL flame-dried Schlenk tube with a stirring bar was added silane, Co(OAc)2 (0.5 mol%), and L3
(1 mol%). H>O and 1,4-dioxane (¢ 0.2 M) were added via syringe at 80 °C (oil bath) under N> atmosphere for
10 h. Gas chromatography showed the interval time after injection time with 2.5 min and 10.0 min for H, and
N> gases, respectively. The amount of H> was measured based on the area with the linear equation [H»
(umol)=area/90/91*29]. The yield of silanol was given with CH>Br» as the internal standard.
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Co(OAc), (0.5 mol%)

F:h L3 (1 mol%) Ph
Ph=Si=H  + H,0 >  ph-gi-OH *+  H-H
Ph 1,4-dioxane (c 0.2 M) Bh
1 2.0 equiv. N,, 80 °C,10 h 3
Entry 1 3 Calcd.(Hy/mmol) Meatured (Ho/mmol)
1 0.1 mol 26% 0.026 0.040
2 0.2 mol 52% 0.104 0.0991
1 (0.1 mmol) 1 (0.2 mmol)
H, retention time N, retention time H retention time N, retention time

Fais] ok HE [l 5%

Pk | R R 2Py S g 8 | ToD1 A, (SHAPSHOT. L B [CEN ’_J A A B (%] = %
TCD1 A, (SNAPSHOT.D)
A \ \ ¢
‘fI]CI-?
1260

injection time:

1000 1.9 min 8 3 injection time: g
7502 = 18.4 min g
500
280
a —
-G f “lCI 15 ElG 25 ; 0 min
[+
#* Hhid L TinE LT3 EE HEBT
1 4389 11291.4 874, .2166 2582
11.953 27978 £92 6205 0653
2093 28000, 1957.5 .2433 7.815
¥HER
GO [SNAPSHOTD 28428 26860, EE7.6 .6054 0.668

IR | CACHEM32\1\DATAY
B¥R [ 05Jan-22, 195319
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Crude '"H NMR Spectrum of reaction with 1 (0.2 mmol) (CH2Br as the internal atandard)

7.3 Radical inhibition experiment

TEMPO was added to the solution of silane under standard conditions. The solvent was removed under reduced

pressure and the residue was purified by column chromatography to afford the product in an 87% yield. This result ruled

out the involvement of a radical intermediacy.

Ph Co(OAc), (0.5 mol%) Ph
| 0, .
Ph—Si-H + H,0 L3 (1. mol%), TEMPO (2.0 equiv.) - Ph—Sli—OH
Fl’h 1,4-dioxane (c 0.25 M), 80 °C, 10 h Fl’h
under air Isolated yield: 87%

5 mmol

7.4 Proof of a stereo-retentive oxidation

Ph,

Me=Si-=H

4
a-Np
(R)-methyl(naphthalen-1-yl)(phenyl)silane!'l, white solid, 20% ee. The ee value was determined by HPLC [CHIRALPAK®
OD-H, eluent: n-hexane, 0.5 mL/min, 254 nm; tg = 28 min, ts = 33 min].
'H NMR (400 MHz, Chloroform-d) § 8.15 — 8.08 (m, 1H), 7.96 (d, J = 8.2 Hz, 1H), 7.91 (dd, J = 7.2, 2.2 Hz, 1H), 7.80 (dd,
J=6.8,1.2 Hz, 1H), 7.63 (dd, J = 7.7, 1.6 Hz, 2H), 7.56 — 7.46 (m, 3H), 7.46 — 7.35 (m, 3H), 5.42 (g, J = 3.9 Hz, 1H), 0.82

(d, J =3.9 Hz, 3H).
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When an enantio-enriched (R)-methyl(naphthalen-1-yl)(phenyl)silane (20% ee) was tested, the same ee of the obtained
silanol was maintained, suggesting the current transformation is a stereo-retentive oxidation process.
(R)-methyl(naphthalen-1-yl)(phenyl)silanol, colorless liquid, 20% ee. The obtained enantioenriched silanol was analyzed by
HPLC [CHIRALPAK® AD-H, eluent: n-hexane/i-PrOH (97/3), 0.5 mL/min, 254 nm; tg = 42 min, ts = 44 min].

'H NMR (400 MHz, Chloroform-d) & 8.13 (d, J = 8.2 Hz, 1H), 7.93 (d, J = 8.2 Hz, 1H), 7.88 (d, J = 7.8 Hz, 1H), 7.82 (d, J
=6.7 Hz, 1H), 7.71 - 7.58 (m, 2H), 7.53 — 7.45 (m, 2H), 7.44 — 7.33 (m, 4H), 2.39 (br s, 1H), 0.83 (s, 3H).
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7.5 Investigation on the selectivity of silanol and disiloxane

Notably, the cobalt complexes (K1 and K2), derived from their corresponding catalytic systems,
both exhibited a 1:1 ratio of cobalt and the supporting ligand, as confirmed by X-ray diffraction analyses
(A). Surprisingly, both complexes exhibited only catalytic activity on the hydroxylation of hydrosilane,
in contrast to the current established ligand-controlled product selectivity (B). Interestingly, the presence
of extra bathophenanthroline L4 was capable to trigger the catalytic activity of complex K2 in the
formation of disiloxane (C). Further investigations of various organic and inorganic bases revealed
bathophenanthroline L4 most likely acted as a base to facilitate the formation of disiloxane, which was
different from the function of ligand L3 for preventing decomposition of cobalt complex K1 during

(A) Structures of cobalt phenanthroline complexes K1 and K2

K1 (XRD) K1
CCDC 2173145 from Co(OAc), + L3

K2 K2 (XRD)
from Co(acac), + L4 CCDC 2131308

(B) Cobalt complexes K1 and K2 catalyzed hydroxylation of hydrosilane (1a)

K1 (0.5 mol%) or

o ZI-GH K2 (5 mol%) Me 2a
=R+ HO Ph-Si+OH
Ph ’ R 3 49% (with K1)
(2.0 equiv.) THF (C 025 M), 60 °C 74% (Wlth KZ)
1a air, 10 h

(C) Base-facilitated, cobalt complex K2 catalyzed synthesis of disiloxane (3a)

K2 (5 mol%)

Me base (5 mol%) Me Me Me
Ph=Si-H +  H,0 Ph=Si-OH + Ph-Si+0-SiPh
Ph _ THF (¢ 0.25 M), 60 °C Ph Ph  Ph

(2.0 equiv.) .
1a air, 10 h 2a 3a
entry base yield (2a) yield (3a)
1 L4 <5% 88%
2 DMAP 75% 21%
3 Et;N 76% <5%
4 Na,CO, 17% 83%
5 Cs,CO4 <5% 94%

(D) Ligand-coordinated, cobalt complex K1 catalyzed synthesis of silanol (2a)

Me Co cat. Me
PRagrH -+ HO Ph-4Si* OH
Ph . THF (¢ 0.25 M), 60 °C Ph

(2.0 equiv.) air, 10 h
1a 2a
0.2 mmol
entry Co cat. yield (2a)
1 K1 (0.5 mol%) 49%
2 Co(OAc), (0.5 mol%) + L3 (1.0 mol%) 97%
3 K1 (0.5 mol%) + L3 (0.5 mol%) 96%

44



8. References

(1) Wang, K.; Zhou, J.; Jiang, Y.; Zhang, M.; Wang, C.; Xue, D.; Tang, W.; Sun, H.; Xiao, J.; Li, C. Angew. Chem. Int. Ed.
2019, 58, 6380.

(2) Liang, H.; Wang, L.-J.; Ji, Y.-X.; Wang, H.; Zhang, B. Angew. Chem. Int. Ed. 2021, 60, 1839.

(3) Lee, Y.; Seomoon, D.; Kim, S.; Han, H.; Chang, S.; Lee, P. H. J. Org. Chem. 2004, 69, 1741.

(4) Shimada, T.; Jorapur, Y. Synlett 2012, 23, 1633.

(5) Milenin, S. A.; Ardabevskaia, S. N.; Novikov, R. A.; Solyev, P. N.; Tkachev, Y. V.; Volodin, A. D.; Korlyukov, A. A;
Muzafarov, A. M. J. Organomet. Chem. 2020, 926, 121497.

(6) Patnaik, S.; Kanbur, U.; Ellern, A.; Sadow, A. D. Chemistry — A European Journal 2021, 27, 10428.

(7) Schafer, A. G.; Wieting, J. M.; Mattson, A. E. Org. Lett. 2011, 13, 5228.

(8) Luo, N.; Liao, J.; Ouyang, L.; Wen, H.; Zhong, Y.; Liu, J.; Tang, W.; Luo, R. Organometallics 2020, 39, 165.

(9) Van Genabeek, B.; de Waal, B. F. M.; Gosens, M. M. J.; Pitet, L. M.; Palmans, A. R. A.; Meijer, E. W., J. Am. Chem. Soc.
2016, 138, 4210-4218.

(10) Arzumanyan, A. V.; Goncharova, 1. K.; Novikov, R. A.; Milenin, S. A.; Boldyrev, K. L.; Solyev, P. N.; Tkachev, Y. V,;
Volodin, A. D.; Smol'yakov, A. F.; Korlyukov, A. A.; Muzafarov, A. M., Green Chem. 2018, 20, 1467-1471.

45



9. NMR spectra

Fe
1
<
= -00g
190~ ) \M
gan - - .
o
L= 8
m,
s - % :
: o W= -——  Famn
e e 7 — '~ afop-o 3
N & 05z m“\
T
<
_% W -— ESED < W
> h
BEZ— mu.&wP m\ 5 :
x - 5
- N
T o3
T 31
© ) -
- <
. L= 9Z°LA
BEL : o
BE'LA i
or. o 8E'L
7L =
| - YL
AT g v
o WL
. L= WL
L : i
LA o]
. Fo L |
5L i .
9%'L — BE | . ari s
arL| J vE) Lo ar. & S MJ o
ey —m—— H/mm.m .-
" - Lo Si
gyL ﬁ : f
9L i
i Lo £9L |
g9 i
e s gL
gL g i
9L | i
3L
oy’

46

f1 (ppm)




yEl—

£97 —

LIL

I?h
Si-OH

Bu

2¢ "H NMR (400 MHz, CDCls)

Hios

Fusn

8L
2002

Ngg

0.0

0.5

8.5

9.0

f1 (ppm)

E8C—

B6Z —

grL
GrL ]
GrL
BZL 1
BZL 1
0E'L
gL
ZEL ]
ZEL
98 1
LEL
LELA
8L ]
BE'L
BE'L |
BE'L
orL
7L
gy~
arL ]
L
L]
952
85 |
L5L ]

=Y

85°L
85L |
goL’

Ph

Si—-OH
Ph

Me

2d "H NMR (500 MHz, CDCls)

=I0e

—m

— =B

— ﬁﬁ

8t

£1 (ppm)

47



_ F2 _
| reso |,
BEZ— L
| =
P O
- ¢ ygp— — o ——— Fsg0
g = O
‘g — O Hog |z N
£8E 2 ) EE % N
- © ; c Q. =
N r O-n—0o o
(@) T < 9 w
£ b < = X
o-pn—0o o o o
o b s
I z
s : T
e C ~—
z o PN
S
£68 s 3
369 e ety
szl LEL
LeL | S BE'L Y
BEL — LV LS gy
ovL - M 8L | B .
EvL == PEBS | grLAl — Juy
iy : oz [0 ol — Zag1
S— = T o
. = . J
L I \gge gL/ N — ﬁmw
YL LS ESL]
85 0a
291 . _mi
At L
WLl

48

f1 (ppm)




'L
GEL
LEL
BE'L
7L
L W
Ly'L
A:¥A
9L
oL'L
[AN
BE'L
oo

Si-OH

EtO,C

29 'H NMR (400 MHz, CDCl4)

o

L

-

Hioe

0z
[/A1}

EE
J:.N

EE
Hrmm._
Rggy

f1 (ppm)

£
92L 1
LEL
88L T
8EL 1
BEL
7L
WL
gL
LYL
LYL
87L ]
8yL |
BY'L |
BY'L
05°L
05°L
5L |
95'L |
gL |
85°L
85
BSL A
09
9L
oLt
0L

A AT

L %
L

Ph

Si-OH
Ph

NC

o
O
[m]
O
N 4

T
=
o
o
©
x
=
b4
T
L
N

-———  ESED

H\m:

! 75072

3 oz

— Nrm.m

0z

f1 (ppm)

49



E6C —

gL’

Ph

Si-OH
Ph
CF3

2i "H NMR (400 MHz, CDCls)

i

3.5

4.0
1

0

(ppm)

08gz)
86'52)
929zl
g9zl
892 LS
BE'92)
58LZ
m_.mN_M -
grogl .
5r0El A =
aroe” -
BYEEl
mm..a_/
80°5El 13 7
0zsEl f 3
mq.mm_\ g
oLsel
g/ w
T
00LL— =
I ©
(@) N
EHE ., o
[sel
2921 & w
08°€2) O
86'52) ] ®
929211 S
0£'921 |
89211
68|
S8LZIA 3
9razi~\¢ —=
EITE) 3
S0E) ¢ —
aLogl It
BYEEl |
BEYEl ]
m_u.mi
0zsel
SY'GEl ]
OL5E ]
y'ggl

£1 (ppm)

50



E7LS-—

2i "9F NMR (471 MHz, CDCl5)

£1 (ppm)

998y
9L
LE'L
LE'L
BE'L 1
0%'L
AN
EYL1
Y7L
Y7L
YL
SY'L 1
SYL 1
L
%L1
YL
LY'L
LY'L

LY'L T
05z |
05'L |
05'L |
5L ]
5L ]
25 1
gL 1
£5°L |
£5°L |
BEL
B5L |
09'L |
09'L |
BLL |
0g'L |
08 |
8L
8L 1
8L

oo
oo
oo
[k}
[AIR:]
IR}
608
608
ora
ore

{
]
_ ) — =80
a
@)
H -
) T
L L C M
o-pn—0o P
o
o ©v
14
=
pd
I
=
44
— _ - I8y
I— Z0E
H(
5 50
. L8t
— - 1
iliy}

(ppm)
51

1



BEZ
8717
YL T
YL T
YL T
WL
2yl
gL T
BY'LT
LT
BY'L T
BYL T
SYL T
YL 1
LyL
LyL
LyL
BY'L T
BY'L T
BY'L T
05'L T
05'L |
LR
9L
E9L 1
Y9 1
Y9 1
OLL T
0LL Y
L
LA
8L
BLL
8Ll
i
arg L
528
74
28
128

- = - HIED
O
a
o
N

T ]

- =
o 3
£ b o ©
a-pn-0o o
=
2 Z
T
4
N

€6

_ _ .

e

— = = oy

I

- — 001

- )

7.5

8.0

8.5

9.0

(ppm)

1

80°€ —

L3R
58 1
58 |
759 1
8ZL 1
BE'L
BE'L
BE'L T
0L ]
0vL |
ZvL]
8L
oL |
oL |
av'L
1L
8Y'L
BYL |
BY'LA
BYLA
95°L
95°L 7
(5L
ggL
gL
99, |
99°L
L9'L
oL’

S—

=

21 "H NMR (400 MHz, CDCl5)

Lo

Nl

=001

L
=00

"B

f1 (ppm)

52



LTA:TA
OoLL
SZLL /

SEEN
991 -~

gLz
aoe /.
vye)
grogl

Brevi
8205l ~

Ph

Si-OH

0

21 '3C NMR (126 MHz, CDCls)

—

10

30 20 10

40

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60

210

£1 (ppm)

062 —

8Z°L T
LZL1
LTLT
87°L 1
LA
ZrL T
ZrL T
EYL
L
L |
7L
Syl |
8Y°L |
8L |
8Y'LA
BY'L A
05°L
I5°L
ISL~F

o~

T R
~

—

aL’

Ph

Si~OH
Ph

| N

2m "H NMR (400 MHz, CDClj)

— Fign

= Wi
IBY
oz

— “EEY

£1 (ppm)

53



o

L1AA

L
88'L
BE'L
0L
EYL
BS'L
9L

|

=

f

Me

Si-OH
Me

2n "H NMR (400 MHz, CDCl3)

-

£1 (ppm)

90—

E6E —

8zL
I5L 1
25L
5L |
95°L |
85L |
B5L |
19 1
29L
vgL|
98L 1
6Lt
95'L
LEL
86'L
BEB

BE'B \

ov'8

L

Me

Si—OH
Me

20 "H NMR (400 MHz, CDCls)

Hog

k6D

L0
0z
=0l

Sz

=0

f1 (ppm)

54



670 —

8Lz —

I\I/Ie
Si-OH

—

2p "H NMR (400 MHz, CDCl5)

Forg

150

ez
Rz
Repg

=001

7o —

L3 —

8z —

f1 (ppm)

S0°L
JAIVA
BO'L

WL~

[44
YZL

SZ'L

Me

Si—OH
Me

2q "H NMR (400 MHz, CDCly)

HOoe
=12

£1 (ppm)

55



5L —

B2 —

LIV
AiyA
L
'L /
&L —
EZL
SZ'L
9z'L
LZ'L

~

o

Q

(@]

@)

N

I

=

o

S

T ~

n_u o

coabh o =

m-pn—0n =z
|

c s

m [ .

N
[
/
j

BED

Foog

B
LERZ
N

2.0

2.5

0

4.0

f1 (ppm)

4.5

LE'EZ —

89'9L
0o'LL W
ZeLL

BEYZI~
L8l

Bn
Bn—=Si-OH

Bn

2r 13C NMR (126 MHz, CDCl5)

05821

LELEI—

f1 (ppm)

56



52—

?h
Si-OH

?h
HO=Si

2s "H NMR (400 MHz, CDCls)

—

F a1

Farz
HoZ)

f1 (ppm)

L88E
80'6E
BZ'BE

10

10

20

30

40

0S'6E
IL'BE
ZB'BE
any

—_,—

a1z
9962 %
BIEEI\
qvvEl —
z888) \
(088l

?h
Si~OH

?h
HO<Si

110 100 90 80 70 60
f1 (ppm)

2s '3C NMR (101 MHz, DMSO-d6)

120

130

180 170 160 150 140

190

200

57



L7 —

ary
Ly
LYy
8y
By
o5y
15y

7L

09'L
194 W

9L
EqL \

,

3
§FH
CH;
H NMR (400 MHz, CDCls)

(IIH

3
CH,
/

CIIH
HO=Si

2t

=

B9
85

Fgn

o

=9y

£1 (ppm)

168 —
oro-—

83'3L
_“E.E.W
ZELL

LEZEI~
LEEE
BE'BEl ~
ooy~

(IZH
HO<Si

2t '3C NMR (101 MHz, CDCl5)

T T
160 150 140

170

f1 (ppm)

58



261
£51 1
LET |
B0 |
o]

2
2111
21
8211
8211
0z
i£1 ¢
z21¢
ggl ¥

w1 f
)
or1 f

')
~
L
—

1811
ok |
£gl
BOZ ]
0z |
uz
uz ]
£z |
81z |
9z |
87 1
87
Ly
8YZ 1
BYZ 1
0571
5ZE -

I
grg

7L
LEL /
BE'L W
WL
L
L
LY'L
A
EqL
iLL
YLL
ens
508

A RN

J

Ph

Si-OH
Ph

from (-)-bornel

2u "H NMR (400 MHz, CDCls)

7
&
o

Fss0

=0

f1 (ppm)

080+
180 1
060
060
Z60 1
B
60
560
BB
L0

iy

FATR\

e -f

T

g6

=
k]
._k;

—

gE 1
9511
L1
181
BE 1
BE' |
00z
Iz
9z
8EE
6y
g6y
gy
SEY
LEY
gEY -
9zL
LeL
BE'L
oL
L
arL
L I’
9L
£9L
£9'L
ILL
BLL
108
£0g

|

J

//J/ /

-

Si-OH

Pr

\\?

Me

from L-menthol

2v 'H NMR (400 MHz, CDCl3)

g
hanz
Feoz
Ferz

oo
FeED

Fom

f1 (ppm)

59



B0~
B0

0a1
A1} /
81

g1
g1 f
L8
4]
081
ZE1
e
vz
97

20L
YL |
gL
5IL
9zL |
BZL 1
€L
8EL ]
98'L
LELA
BEL[
it
rLf
gL
L
L]
gL ]
L
BS'L
BS'L |
BEL ]
VR

=

Fem

from ibuprofen

Me
2w "H NMR (400 MHz, CDCl5)

uv 0z
— e
JEIZ

uy

o3

f1 (ppm)

L30—

9z'L
BE'L /
i /
L~
gL

19°L
[A:¥A
WA

I\I/Ie

5

3a "H NMR (400 MHz, CDCls)

—

/

=609

Feoa

Foos

f1 (ppm)

60



7.88
7.88
7.87
7.3
7.52
7.51
1.28

e

it
H3CO—Si

CH;

e

Me

|
~0=Si

CH;

3b "H NMR (500 MHz, CDCls)

2.69
0.89

CHj

™ 7 o T
= N R ]
8‘.0 7‘.5 7 6‘.5 6‘.0 5.5 5.0 4‘.5 4‘.0 5‘5 .5‘0 2‘. 5 ZTO 1‘.5 l‘.l) 0‘5 0‘0 (; 5 ;
1 (ppm)
N, -
Me Me
H3COSi—O—SiOCH3
CH; CHg
3b "3C NMR (126 MHz, CDCl5)
i
WA A A A MO

180 170

160 150

140

130

T T T
110 100 90

£1 (ppm)

61

T
80 70 60 50 40 30 20 10 [ 10 20



m38EH 3 =
O~~~ O o™ [—]
N LN
I\I/Ie I\I/Ie
MeOOSi—O-SiOOM
OMe OMe
3¢ '"H NMR (400 MHz, CDCl)
I
I
L
T :_f o5
= a =)
=] =] o™
.0 8‘.5 810 715 7Y.() 615 6‘.0 515 SY.() 415 4‘.0 315 3‘.0 215 2‘0 1‘.5 l‘l) (;5
£1 (ppm)
] [~ - wn o [N
~—
I\I/Ie I\I/Ie
MeO@Si—O-SiOOMe
OMe OMe
3c "3C NMR (101 MHz, CDCl5)
i U I W AR WA i W WV
ZLJO 1230 1;0 1}0 ILSO l‘50 1110 1250 l‘20 1‘10 IL)O EL() &;0 ';0 E;() El() 410 l;l)

£1 (ppm)

62



£1 (ppm)

63

m oo 00w oMo — P— 2
RS2 Ry EE
I\I/Ie I\I/Ie
EtOZC@Si—O-Si CO,Et
CO,EtCO,Et
3d "H NMR (500 MHz, CDCly)
R - R W |
& 2 2 = &
9.0 8.5 8‘.0 7‘.5 7‘.0 6‘.5 6‘.0 5‘.5 5‘.0 4‘.5 4‘.0 3‘.5 .;0 2‘5 Z‘.O 1‘5 1‘0 0.5 .0 .5 ‘.
f1 (ppm)
= 5 BRI =l N 5 =
] I BEER =g g = =
\ N/ ~
I\I/Ie I\I/Ie
EtOzC@Si—O-SiOCOZEt
CO,EtCO,Et
3d '3C NMR (126 MHz, CDCly)
ZL)O 1;0 1250 1‘70 lLiO IIGO lll() 1150 1‘20 1‘10 IL)O ‘.;0 ?;0 ';0 f;l) ;0 ‘;0 ;0 ;0 EO L) ‘ll) ‘21



I\I/Ie I\I/Ie
NC@—Si—O—Si@—CN
CN  CN

3e "H NMR (400 MHz, CDCl5)

e e
q
g1 -
(-1 --] [<-]
T T T T T T T T T T T T
8.5 8.0 7.5 7 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0 -0.5 -1.0
£1 (ppm)
[ =) N3 INE=N--]
Jo g = 0 RS ]
S £ ERE =
eV | ~—
I\I/Ie I\I/Ie
CN CN
3e '3C NMR (101 MHz, CDCl3)
w
T T T T T T T T T T T T T T T T T T T
190 180 170 160 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
£1 (ppm)

64



£5°0—

9211
BY'L ]
05 |
05'L |
1521
251
5L
5L
5L
g5°L

S

eLL
gLl
YLL]
SLL |
BLL

Me Me
Me=Si-O-=Si—Me

3f "H NMR (400 MHz, CDCl3)

=o'zl

FeEs
Fere

f1 (ppm)

¥90 —

821
EE'L 1
EEL |
VAR
5eL |
LEL
WL
WL
AR
VL
VLA
YL
YL
g5yl ]
8L
6L

05'L |
5L ]
6oL
5L
09L |

2oL’

CF3

Me
Si-O+Si

F3;C

3g "H NMR (400 MHz, CDCl5)

=g

0y
Ji

AM_“_..N
oY

£1 (ppm)

65



2]
L
@)
e - —
=@
o
O b
)
)
™
'

8629 —

3g "9F NMR (376 MHz, CDCly)

£1 (ppm)

89'3L
0oLL W
IELL

00z
9172
B2 |
EE9Z) 1
LTI
3§:ﬁ
R TABS
008zl ~
208 F
OISl [
171gs
£L1gl
50ZEl
cgEsl |
LIel |
oragl
iz

oozl —

yLezl
1A 74] \
eevl
LEYzl
Wyl
yy'5al S

008zl ~
zrel
gﬁ/
171gl
?EM
50zl —
SHEEl
LB~

CFj3

Me
Si-0O+Sij

FsC

120

£1 (ppm)

3g "3C NMR (101 MHz, CDCly

£1 (ppm)

66



1.78
1.76
1.78
.56
7.55

i

7.53
7.51

7.50
7.48
1.26

|

3.77

Ph
<::>—§FOCH3
Ph

4a "H NMR (400 MHz, CDCl3)

-

T

4.0 3.5 3.0 2.5 2.0 1.5

£1 (ppm)

Ph

|
<::>—§POCH3

OCH,

4b "H NMR (400 MHz, CDCls)




1

8z
BEL |
WL
WL
EYL T
LY
L |
YL |
BY'L
5L
25 LA
E8L

5gL

L/}
E6L

8L

508
Lo'8
8
£e8

3

Si+OCH
OCH,

4c "H NMR (400 MHz, CDCls)

0.0

0.5

f1 (ppm)

yae —

9L
LEL]
LEL]
BE'L 1
BEL 1
BEL 1
Wi
2L
gL
gL
7L
gL
gL
ayL
L
LyL
9L
9L ]
£9°L
gL
ggL |
TR

=

3

I?h
Si-OCH

I|3h
_SII
Ph

H,CO

4d "H NMR (400 MHz, CDCl5)

_ 1.

=0LS

ara
=00l

£1 (ppm)

68



1615 —

89'9L
OoLL W
CELL

062!
ol y
g\
BRI~
BETEl \
Z658l

Si+OCHj

F|>h
!
Ph

Fl’h
_SII
Ph

H,CO

4d "3C NMR (101 MHz, CDCls)

MWWWMWWWWMWWW

f1 (ppm)

L80Y
B8 |
050 |
5T 1
£60 Y
821
11
g8 ﬁ
g1
AR
881
BEl w
oy
w1
851
291
£97 ]
5971 ]
991 |
g1

BL'E

188 /
ERE F
cae \

98¢

9z
WL
ZvL
L
avL
L
YL
95°L
L5
BYL

—
/
—

o

(@]

o

— (@]

N

< I

O =

~ o

N o

T =

= nd

% =

L C zZ

Q-0

3 T

< 1e

o <
T

Fioe

Fary
Hinz

Hioz

Figa
I 1

f1 (ppm)

69



s [
Ph

!
Ph—SII—O /
Ph

4f "H NMR (400 MHz, CDCl5)

~wm O m
Mm@ HE8 5 [E:S B
RN ~ oo ] o= =
_— = = = L~~~ (-] M N N -—
N ~— VAVERN
I.
Ph-Si-O(CH,),CHs
|
13
4e "3C NMR (101 MHz, CDCls)
I
o TN ————— LI ———— Al g o yaorem—
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 10
1 (ppm)
R R L - E R R EE EE EE R EE R R E R E RS & &
[ e e el e el Y I ¥ T e T e T e O = T T = B = T e R = B I I S — oo
NN NN NN NN A A e dirderdirder it et ottt e s et Qs diriieriirior it i
—— — i R

095y ——==—ro
—

2007

o
@
o
N
o
N
S}
o
S}
IS
Bl

T T
4.0 3.
1 (ppm)

70

o
S}
il
B



LYTRN
256 —
LA
sz~
20627

IWLE ~
5B

A A:

yLaL
OoLL W
SZLL

984zl
08°L2) M
IBBZI
LD
el T
geoel /

Ph
Ph=Si-O

Ph

4f 13C NMR (126 MHz, CDCl3)

10

f1 (ppm)

OH

81— N

Fl’h
Ph=Si-O

BaY — —

Ph

4g "H NMR (400 MHz, CDCl,)

BEY —

TR
YEL |
9E'L |
LELY
BEL
WL

= AT

gL

L

gL
Ly
gL
o5L ]
L

———

Fum

= B
! (14

f1 (ppm)

71



8068
At v.
LTA:TA
E_.E.W
SZLL

Ph
Ph=Si-O

OH

Ph

4g "3C NMR (126 MHz, CDClj)

m

N T
W

A i

b

m
A

A

‘“WvlL

Lo

f1 (ppm)

= »
o (@]
< 4 < @)
O <o O
| -
N
n_u T
~ =
o o
| o
o~ N
I P_u W
(@)
c b c <
o-pn-0o I
| <
c
o 5
oy — — = Lg
9z'L
L /
'L
8L % m
5L —F —_— =
oL N H
5L
aL'L
8LL

Fzse

0zl
W:E.m

Farz

f1 (ppm)

72



0rss —

SL9L
0oLL W
BZLL

0842\
EE'BZ —
BOYEl ~
eveel”

Ph

Hy

Hy
Ph=Si-O—C —C —0O=Si—Ph

Ph

Ph

Ph

4h '3C NMR (126 MHz, CDCls)

£1 (ppm)

g1
ogl

181 B
881/ — -

0g'

gz — ~ -

i8¢
ya'e /
5ge— —
0y -7 B
N:.q\

Yoy

Hy

Ph
1 2
Ph-Si=0—C —C —C —OH

4i "H NMR (400 MHz, CDCls)

9L

L
EYL W

gL
wLs -
m_:\ _—

5L \ 1

LL
BIL

Fenz

Fign

ooz
EBE1

5111
FE09

f1 (ppm)

73



rye —

L0718~
5879

83'3L
_“__“_.E.W
ZELL

0BLZI~
oIl ~
LBl —
zee”

Hy

Hy
Ph—=Si-O—C —C —C —OH

Ph

4i '3C NMR (101 MHz, CDCl5)

10

T
190

T
200

f1 (ppm)

&8l
81
881
681
061

—_—

8z
£E'L |
yELA
gL
SEL |
LELA
WL
2L
2L

o
=
o~
o
=

o9’

h
o —_
c b e o
oa-pn—0o (@]
| )]
n_.u o
N e o iyA

N
T

T
? s
- g
Hn_u 8
N nd
Hn_p W

(@)
cb c I
o-o;p-o <
_h <
o =00y

— 0 80

— ) DBES

—) “gEll

f1 (ppm)

74



BZ'GE —

9509 —

89'9L
0oLL W
ZELL

I8L2)
IBBZI\
EBESIN
BZ Y8l T
9g'Sel /

Hy Ph

Hy

Ph H
1 2
Ph=8i~0—C —C —C —0+%Si+Ph

Ph

Ph

4i' '3C NMR (101 MHz, CDCl5)

|

-10

f1 (ppm)

IL'E

< =
O
e
O
¥
c c LT
oo O =
£ N o
=2 3
o ~—"
o
— M
- g =
£ N c
B aipea &
£ g
o
—_—
B ———

Fom

EE07Z
“yg1
o0

12l
59

2809
H{N.m

f1 (ppm)

75



Erya~
g8y
LBEL

89°9L M

Oo'LL N

LELL

8Lzl
06°L2)
So'oel V

IFoel
8588l 7

96°8El
ZE'5E)
0%'sel

o

O

[a]

O

-

g5 %
£ - ;

2 o
o) T ) -

= .

=

hO/ c =

oatipa 9

7 -
o v—
o <

30 20 10

40

190 180 170 160 150 140 130 120 110 100 90 80 70 60

200

£1 (ppm)

GE1—

99e —

976N
8E'L ]
BE'L
0yL
LA
L
L
BY°L
8y'L -]
L]
5L
09L
ggL %
591 |

B R

LIL ]
LIL

73

Si~0C
4k "H NMR (400 MHz, CDCl5)

‘Bu

J

=06

PEEL
A
Age

£1 (ppm)

76



nzie —
SLYye —

815 —

83'3L
::.E.W
IE'LL

E0°Es —

Ph

3

Si-OCH
Ph

Bu

4k 3C NMR (101 MHz, CDCl5)

‘ WWMMMWMMWMMWMMWWWWW«M

110

f1 (ppm)

ey —

BIE —

LTl
BZL
2L
L
avL |
L
BY'L
BYL
1L
BSL
ey
L5
8L
8oL
BY'L

=

0LL
T

ﬁ
JL Hone
JL Fesz
i
O
T Q
O O
n_v N
< e
Tip-a =
o
o
I
14
=
4
2 T
S

- ‘ﬂ» vEIZ
LG

= 0z
I8€

f1 (ppm)

77



8512 —

8L15 —

8994
OoLL W
ZELL

s:N_
E.E_ /
SEEZ
8rogl

gyl T
EEGEl \
ay'gel \
aooy

Ph

3

Si-OCH
Ph

Me

41 '3C NMR (101 MHz, CDCl3)

10

f1 (ppm)

83L-

Ph
Si-OCH

3

MeO

Ph

4m "H NMR (500 MHz, CDCl3)

=582
~oe

< 8B

8%
Yregl
~z8t

1 (ppm)

78



EL1E—
86YS —

BLAL
O0'LL A
SZLL

Sgen —

y39Z)
Y8 LZ) M
YBBZl ~
T~
BZSEl 7
IoLel /

ara —

Ph

3

Si-OCH
Ph

MeO

4m "3C NMR (126 MHz, CDCl3)

o

-10

o

£1 (ppm)

99€ —

92L 1
7L |
7L A
ZrL |
L]
7L
YL
8Y°L
8L
BYL |
05%
5L
09L1
9L
9L
9L~
9L’
9L
e9'L
£g'L |

=i

gL
9L ]
5LL
e’

>
2
T O
C -
S T
c b < S
a-pn—0o p
o
NS
x
=
Z
) I
[s2]
L c
<
/}

gz

Ferg
0
™Moz

f1 (ppm)

79



SENNAE-gSREIILIERS R 2
DU U N NN = — 00000 W N ~ = g om
Mmoo mEmoaEmE N NNNNNNONN ~ B~ 0~ n
S S S — ;ﬁk\ﬁk\w\ z/”_ﬁ)ﬁ) B S S S S—— s\‘/
O ol QW — ~Da ==
NOIIIIms 2
0O OO W ~F 3~ S oN =2
______ NN NN ]
¢ —— /
Ph ‘ .
FsC Si+OCHs C
Ph
133 132 131 130 129 128 127 126 125 124 123 122 121 120
1 (ppm)
4n 3C NMR (101 MHz, CDCly
i I 1
\ L
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -1
f1 (ppm)
=
o
[4=]
.
Ph
F3C SII_OCH3
Ph
4n "9F NMR (376 MHz, CDCl3)
T T T T T T T T T T T T T T T T T T T T T T T
10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210

£1 (ppm)

80



9zt
8E°L
0v'L
L
5L

8L
09l

9L
OL'L
oLl
Y08
508

o

T 8

Q $)

n_u N

c c
atpo I
3 s
3 3

N3 ; =152

x

=

Pnu/_ zZ

0 I

e}

w <
—— =887
—_— ——s—— 0

3

- E—
E— — - -
- J mr 0z
—_— -—= oy
f 0z
I g0z

£1 (ppm)

9y —

5815 —
LE'09 —
SL9L \

0o'LL
SZLL

86°L2

mm.mN_/
8z0EI~\*
yLe —

el
22'sel
mN.mm_\

SE'GEl

L5391 —

Ph

3

Si-OCH
Ph

EtO,C

40 '3C NMR (101 MHz, CDClg)

Aadea i

VWY

Yo

Al

"

e

o

R

ehil

L

AT YA
P

TR

WY

-10

f1 (ppm)

81



e —

9ZL 7
LA
gL |
gL |
8Y'L |
05'L
I A
5L
ZGLA
gL
L)
99°L ]
99°L
L5
89°L
BI'L

BLL
8L

———

3

Fl’h
Si-OCH

NC

4p "H NMR (400 MHz, CDCly)

A

A

|

e

P
rang
Ranz

0.0

0.5

f1 (ppm)

LL1S —

89'3L
::.E.W
CELL

el —
098l —
ezl

EY'0EI N

SE'0El —
/

8zzel
N_.mm_\w
LY'SEl
1807 \

Ph

3

Si-OCH
Ph

NC

4p 3C NMR (101 MHz, CDCl3)

f1 (ppm)

82



y9e —

9zZL 1
WL
WL
£YL ]
oYL ]
7L
L
8L
BYL T
BY'L 1
05 ]
oL |
5L 1
5L 1
85 |
85 ]
BEL 1
09°L
£g'L
£9% -
agL

oy
Lt
BLL]
BLL
95L ]
LEL |
8E'L

=

Ph

OCH,

Sir
!

Ph
CF;

4q "H NMR (400 MHz, CDCl5)

U

2.5

3.0

3.5

(ppm)

1

0B15 —

83'9L
0oLL W
ZeLL

Lozl
0Z°€2)
26521 1
9g'9z! |
179z 1
8y'92) 1
15921 |
5121
AR
1008) A
arog)
oL g
9g'Z8l kw
8ezel
g8l
5egel
googl |
G8'GEl ]
998} |
LY3g
OE'L8)-

AT

-~

0z'ezl
I6'52l
3e3zl
1zl
'3zl
15921
SLLE)
EL K AR

Togl -
arogl
0L0El ~
9g'Z8l
e
19EEl —
BEGEIN
ogoEl ~
aragl
06L81 —

1 (ppm)

OCH,

IIDh

S

Ph
CF;

4q 3C NMR (101 MHz, CDCl,)

£1 (ppm)

83



LLLS-—

Ph
Si-OCH

3

Ph
CF;

4q "9F NMR (376 MHz, CDCl5)

60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210
£1 (ppm)

50

20 30

10

BLE
8z 1
€L
8L
7ELT
yELT
8gL 1
LEL]
8L
8E'L T
BEL
oYL
L
L
L]
oYL
S7L ]
L]
8Y'L 1
8L
BYL 1
BSL |
B5L
9L
9L
L
L k
gLl
ELL \
hmhkm
BEL
a0 |
o8
BUE |
608

e

) I
(©]
o
ISe) (@]
T N
S T
c b c =
o-pn—0o o
T 2
O ~—"
e
=
zZ
I
S
<
=867
- /868
E— =Oy'E
- |
§ ko
— ol
—
Hrwn_._

£1 (ppm)

84



BIzs —

3

Si-OCH

4r '3C NMR (101 MHz, CDCl5)

10

110

f1 (ppm)

e —

TR
oYL |
ZyLA
L]
LyL
8L
BYL ]
05 |
5L
L1
gL+
LA
ELL ,m
BLL~Y
gL’
TN
B8 7
az8 x

8z8

=
(@)
&)
- O
T N
O I
0 = 3
s ey
Tip-o 3
NS
2] 14
=
pd
T
(7]
<
=H0'e
—
E— \“\U 43
- B __ I
— = = Mmm.n
a0
— - L0l
— = i

f1 (ppm)

85



Y15 —

89'3L
::.E.W
CELL

Ph

3

Si-OCH
Ph

4s '3C NMR (101 MHz, CDCl5)

ol

T
160

T
170

£1 (ppm)

SL'E
aLe
aLe
LL'E
8LE
BL'E
BL'E

&L
geL
vEL
vEL |
gEL |
8g'L |
B ,7“
5L
£5'L
oL wﬂ
qwh%ﬁ
g5'L
8LL]
BLL
08'L
08'L
1L
egL’

Ph

Si+OCHj4
Ph

N

4t "H NMR (400 MHz, CIDCl5)

——

—

Tans

f1 (ppm)

86



8L15 —

89'9L
:n.FW
DE'LL

I6°LZ)
eN.mN_/
8Z'0EI
mm.Nm_W
IDEEI
i..mm_\
BO°GEl

36°LE}

Ph

Si*OCH,
Ph

A\

4t 3C NMR (101 MHz, CDCl5)

JL

£1 (ppm)

O0Le—

9z'L
05'L
0s'L
5L
Y5'L
55'L
LS'L
LS'L
'L
L
LLL
8LL

Furg
=
O
D <
o — 0T
N ]
- T
W =
o S
O b < NS
=tn—o e
=
=
T
>
=
—_— H\:.m
—_ Uq EaOY

f1 (ppm)

87



g50—

G5E—

L
y5'L /
55'L
95'L
OL'L
oLl V
88'L
BR'L

OB'L
iB'L
&ra

Me

Si-OCH3
Me

4v 'H NMR (400 MHz, CDCls)

Ju

Fooa

8817

1Bl
]
Fgz
FLED

£1 (ppm)

Yie-

B3'0S —

839L
ooLL W
ZELL

E6'5zZ)
£5'9z1
yiLal
83'L2)
B8zl -
7’6zl
GR'zel f
10°yel
9gvel
E8'YEl

Me

3

Si-OCH
Me

4v 3C NMR (101 MHz, CDCl3)

mwwmwwwmwwmmww

:

10

30 20 10

40

190 180 170 160 150 140 130 120 110 100 90 80 70 60

200

£1 (ppm)

88



ern—

e —

Sye—

LO'L
BO'L
L
ErL~*
ECLT
YZ'L
9zl
LZ'L

3

Si-OCH

ol

4w "H NMR (400 MHz, CDCl3)

I

=361

=I6T

Y67
™oz

f1 (ppm)

ene-—

ers —

0505 —

SLaL
O0LL W
SZLL

LR 74N
4414}
Y28zl

06'8EI —

Me
/—Sli—OCH3
Me

Ph

4w '3C NMR (126 MHz, CDCl3)

10

T T T T
160 150 140 130

T
170

f1 (ppm)

89



N — — O N — o o~
WETE I N =
NS~ o~~~ o~ o

I\Ille

Me

4x "H NMR (400 MHz, CDCls)

0.42

T T T
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 2.5 2.0 1.

5 -0.5 -1.0
£1 (ppm)
[4=] ™ [==]
N N =9
~ o~ = =
NZ
o™
=
oN
Ho—sli—o—sli—o—sli——
I
=a
= 1
ST e 25 a0 4s 0 2 5a 'H NMR (500 MHz, CDCl,)
f1 (ppm)
. A ‘ §
=S
=2 B
=} ==
T T T T T T T T T T T _ T T T T T T T
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 2.5 2.0 0.5 0. —0. -1.

£1 (ppm)

90



1.26

235

0
N nos

n
¢!
o
—Si—O—SIi—O—Si—
YA
e I
5b '"H NMR (500 MHz, CDCl3)
(=]
a
T'Y'Y'T'Y'T'Y'T'Y—'_Y'T'Y'T'T'
3.23.13.02.92.82.72.62.52.42.32.22.12.01.9
f1 (ppm)
; ‘ b
[ — =5
=2 < 83
=2 I
T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4. F 3.5 3.0 2.5 2.0 1.5 1.0 .5 0. -0. -1
f1 (ppm)
= = ]
o~ o~ =]
=
o~
P
‘ —Si—
=] |
) 2.‘25 ) 2.‘20 ) 2.‘15 ) 2.‘10 ) 2,‘05 ) | Q |
oo —Si+0+Si~0-Si—
|
OH
5¢ "H NMR (500 MHz, CDCl5)
) ! J\,A
T o
=] @m
(=] [<-]
— o~
T T T L T T T T T T T T L T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 .5 0.0 -0.5 —1.1
£1 (ppm)

91



