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A General methods

'H and *C NMR spectra were recorded by using a 400 MHz NMR spectrometer using CDCI; or
DMSO-djs as solvent and TMS as an internal standard. The chemical shifts are referenced to signals
at 7.26 and 77.0 ppm, respectively. The data of HRMS was carried out on a high-resolution mass
spectrometer (LCMS-IT-TOF). GC-Mass analyses were conducted on a gas chromatograph-mass
spectrometer (Trace 1300 ISQ) at an ionization voltage of 70 eV and equipped with a DB-WAX
capillary column (internal diameter: 0.25 mm, length: 30 m). Melting points were determined with
a digital melting point measuring instrument and are uncorrected. All the reaction temperatures
reported are oil bath temperatures. The enynes 1a-1ak, 3a, 3b, 4a, 4b were prepared according to
the literature procedure.'** Other reagents were commercially purchased and used without further

purification.

B Procedure for the preparation of enynes

i)  Procedure for the preparation of 3-acetoxy 1,4-enynes 1a-1s, lu-1aa, 1ae-1ai.!
o
R3.
4 N
R Jk[ : 10 o AC
F "BuLi 4
R THF, N2, 0°C~tt, Th  THF, N, 0°C~rt,6h THF, Np, 0°C~tt, 1h gt |
9 1a-1s, 1u-1aa, 1ae 1ai
OAc 1a,R=H 1g, R = 4-CF3
1b, R =4-Me 1h, R =3-Me
= 1c, R = 4-OMe 1i, R = 3-OMe
N 1d, R = 4-Ph 1j, R = 3-Cl
R _ Ph 1e R=4F 1K, R = 2-Me
1f, R =4-Cl 1I,R=2F
OA
¢ OAc
= =
Z
- ‘ Ph Z ‘ A
Ph
1in 10 1p
OAc OAc OAc
=
cl 4 ‘ = /\/ﬁ% /\/‘N\/\
Ph Ph Ph
ir 1s 1u
OAc OAc OAc
Z Z T Z 1) /ﬁw
Ph Ph Ph o Ph g Ph
1w 1x 1y
OAc OAc OAc OAc OAc
= . Z
Zz ZZ| Z = A
Z Z
Ph Ph Ph @\ Ph/\k Ph \
e
1ae 1af 0 1ag F 1ah 1ai

S2



To a 100 mL two-necked round flask equipped with a stir bar was added alkyne 9 (6 mmol, 1.2
equiv). The vessel was then evacuated, refilled with nitrogen gas three times. Subsequently, dry
THF (10 mL) was added via syringe under 0 °C. "BuLi (2.2 mL, 1.1 equiv, 2.5 M in THF) was added
slowly to the vessel via syringe under 0 °C. The resulting mixture was stirred for 1 h at room
temperature. Then a, f-unsaturated aldehyde/ketone 10 (5 mmol, 1 equiv) was dissolved in dry THF
(10 mL) and added to the vessel via syringe under 0 °C. The resulting mixture was stirred for 6 h at
room temperature. Ac2O (6.5 mmol, 1.3 equiv) was dissolved in dry THF (10 mL) and added to the
vessel via syringe under 0 °C. The resulting mixture was stirred for 1 h at room temperature. After
the reaction was completed, saturated aqueous ammonium chloride (15 mL) was added to the
mixture and the resulting aqueous phase was extracted with ethyl acetate (15 mL x 3). The organic
phase was washed with water (15 mL x 3), dried over anhydrous Na,SO4 and then filtered. After
removing the solvent under vacuum, the crude product was purified by column chromatography on
silica gel using petroleum ether/ethyl acetate (v/v = 100:1-10:1) as the eluent to give the desired
products 1a-1s, 1u-1aa, 1ae-1ai.

ii) Procedure for the preparation of 3-acetoxy 1,4-enyne 1t.!

OAc
MgBr THF Ac,0
// * OHC\/\Ph 0 Z |
N, 0°C~rt, 6h  THF, N,, 0°C~rt, 1 h
1 10a 1t Ph

To a 100 mL two-necked round flask equipped with a stir bar was evacuated, refilled with nitrogen
gas three times. Subsequently, trans-cinnamaldehyde 10a (5 mmol, 1 equiv) and dry THF (10 mL)
were added via syringe. Ethynylmagnesium bromide 11 (12 mL, 1.2 equiv, 0.5 M in THF) was
added slowly to the vessel via syringe under 0 °C. The resulting mixture was stirred for 6 h at room
temperature. Then Ac,O (6.5 mmol, 1.3 equiv) was dissolved in dry THF (10 mL) and added to the
vessel via syringe under 0 °C. The resulting mixture was stirred for 1 h at room temperature. After
the reaction was completed, saturated aqueous ammonium chloride (15 mL) was added to the
mixture and the resulting aqueous phase was extracted with ethyl acetate (15 mL x 3). The organic
phase was washed with water (15 mL X 3), dried over anhydrous Na,SO4 and then filtered. After
removing the solvent under vacuum, the crude product was purified by column chromatography on
silica gel using petroleum ether/ethyl acetate (v/v = 50:1) as the eluent to give the desired product

1t.
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iii) Procedure for the preparation of 3-acetoxy 1,4-enynes 1ab-1ad.!?
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To a 100 mL two-necked round flask equipped with a stir bar was evacuated, refilled with nitrogen
gas three times. Subsequently, frans-cinnamaldehyde 10a (20 mmol, 1 equiv) and dry THF (10 mL)
were added via syringe. Ethynylmagnesium bromide 11 (48 mL, 1.2 equiv, 0.5 M in THF) was
added slowly to the vessel via syringe under 0 °C. The resulting mixture was stirred for 6 h at room
temperature. After the reaction was completed, saturated aqueous ammonium chloride (20 mL) was
added to the mixture and the resulting aqueous phase was extracted with ethyl acetate (20 mL x 3).
The organic phase was washed with water (20 mL x 3), dried over anhydrous Na,SO4 and then
filtered. After removing the solvent under vacuum, the crude product was purified by column
chromatography on silica gel using petroleum ether/ethyl acetate (v/v = 5:1) as the eluent to give
the desired enyne 12.

To a 100 mL two-necked round flask equipped with a stir bar were added carboxylic acid 13 (5.5
mmol, 1.1 eq), N'-(3-dimethylaminopropyl)-N-ethylcarbodimide (EDC-HCI) (15 mmol, 3 equiv)
and 4-N,N-dimethylaminopyridine (DMAP) (11 mmol, 2.2 equiv). The vessel was then evacuated,
refilled with nitrogen gas three times. Subsequently, alcohol 14 (5 mmol, 1 eq) was dissolved in dry
DCM (25 mL) and added to the vessel via syringe at 0 °C. The resulting mixture was stirred at 0 °C

for 1 h and then warmed to room temperature and stirred overnight. After the reaction was complete,
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the mixture was diluted with saturated brine water (15 mL) and extracted with ethyl acetate (15 mL
x 3). The organic phase was washed with water (15 mL x 3), dried over anhydrous Na,SO4 and then
filtered. After removing the solvent under vacuum, crude product 15 was obtained and used in the
next step without further purification.

To a 100 mL two-necked round flask equipped with a stir bar were added crude product 15 above,
enyne 12 (5.5 mmol, 1.1 equiv), Pd(PPh3)>Cl; (0.05 mmol, 1 mol%) and Cul (0.1 mmol, 2 mol%).
The vessel was then evacuated, refilled with nitrogen gas three times. Subsequently, EtzN (20 mL)
was added via syringe and the resulting mixture was stirred at room temperature overnight. After
the reaction was completed, the mixture was diluted with saturated brine water (15 mL) and
extracted with ethyl acetate (15 mL x 3). The organic phase was washed with water (15 mL x 3),
dried over anhydrous Na;SO4 and then filtered. After removing the solvent under vacuum, crude
enyne 16 was obtained and used in the next step without further purification.

To a 100 mL round flask equipped with a stir bar were added crude enyne 16 above, Ac2O (7.5
mmol, 1.5 equiv), EtzN (15 mmol, 3 equiv), DMAP (0.1 mmol, 0.02 equiv) and DCM (20 mL). The
resulting mixture was stirred at room temperature for 1 h. After the reaction was completed, the
reaction mixture was concentrated under reduced pressure to remove the solvent, and the crude
product was purified by column chromatography on silica gel using petroleum ether/ethyl acetate
(v/v=10:1-3:1) as the eluent to give the desired products 1ab-1ad.

iv) Procedure for the preparation of 1,4-enynes 1aj and 1ak.!

OH Piv,0 OPiv
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Ph THF, N, 0°C~t 1h  THF, N, 0°C~rt,6h o 2 | oomntn [ F |
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To a 100 mL two-necked round flask equipped with a stir bar was evacuated, refilled with nitrogen
gas three times. Subsequently, Phenylacetylene 9a (6 mmol, 1.2 equiv) and dry THF (10 mL) were
added via syringe. "BuLi (2.2 mL, 1.1 equiv, 2.5 M in THF) was added slowly to the vessel via
syringe under 0 °C. The resulting mixture was stirred for 1 h at room temperature. Then trans-
cinnamaldehyde 10a (5 mmol, 1 equiv) was dissolved in dry THF (10 mL) and added to the vessel
via syringe under 0 °C. The resulting mixture was stirred for 6 h at room temperature. After the
reaction was completed, saturated aqueous ammonium chloride (15 mL) was added to the mixture

and the resulting aqueous phase was extracted with ethyl acetate (15 mL x 3). The organic phase
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was washed with water (15 mL x 3), dried over anhydrous Na,SO4 and then filtered. After removing
the solvent under vacuum, the crude product was purified by column chromatography on silica gel
using petroleum ether/ethyl acetate (v/v = 10:1) as the eluent to give the desired enyne 1aj.

To a 50 mL round flask equipped with a stir bar were added enyne 1aj (3 mmol, 1 equiv), Pivo,O
(4.5 mmol, 1.5 equiv), EtzN (9 mmol, 3 equiv), DMAP (0.0.06 mmol, 0.02 equiv) and DCM (10
mL). The resulting mixture was stirred at room temperature for 1 h. After the reaction was completed,
the reaction mixture was concentrated under reduced pressure to remove the solvent, and the crude
product was purified by column chromatography on silica gel using petroleum ether/ethyl acetate
(v/v=>50:1) as the eluent to give the desired product 1ak.

v)  Procedure for the preparation of enynes 3a and 3b.!?
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To a 100 mL round flask equipped with a stir bar were added 3-phenylpropiolaldehyde 17 (5 mmol,
1 equiv), Witting reagent 18 (5.5 mmol, 1.1 equiv) and toluene (15 mL). Then, the mixture was
heated to reflux for 12 h. After cooling down to room temperature, the reaction mixture was
concentrated under reduced pressure to remove the solvent, and the crude product was purified by
column chromatography on silica gel using petroleum ether/ethyl acetate (v/v = 100:1) as the eluent
to give the desired ketene 19.

To a 50 mL round flask equipped with a stir bar were added ketene 19 (4 mmol, 1 equiv) and
MeOH (15 mL). Subsequently, NaBH4 (4 mmol, 1 equiv) was added slowly under 0 °C. The mixture
was stirred at room temperature for 1 h. After the reaction was completed, the reaction mixture was
concentrated under reduced pressure to remove the solvent, and the crude product was purified by
column chromatography on silica gel using petroleum ether/ethyl acetate (v/v = 8:1) as the eluent
to give the desired enyne 3a.

To a 50 mL round flask equipped with a stir bar were added enyne 3a (3 mmol, 1 equiv), Ac.0
(4.5 mmol, 1.5 equiv), EtsN (9 mmol, 3 equiv), DMAP (0.06 mmol, 0.02 equiv) and DCM (10 mL).

The resulting mixture was stirred at room temperature for 1 h. After the reaction was completed, the
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reaction mixture was concentrated under reduced pressure to remove the solvent, and the crude
product was purified by column chromatography on silica gel using petroleum ether/ethyl acetate
(v/v=50:1) as the eluent to give the desired product 3b.

vi) Procedure for the preparation of enynes 4a, 4b."3*
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To a 100 mL round flask equipped with a stir bar were added 3-phenylpropiolaldehyde 17 (5 mmol,
1 equiv), Witting reagent 20 (5.5 mmol, 1.1 equiv) and toluene (15 mL). Then, the mixture was
heated to reflux for 12 h. After cooling down to room temperature, the reaction mixture was
concentrated under reduced pressure to remove the solvent, crude aldehyde 21 was obtained and
used in the next step without further purification.

To a 100 mL round flask equipped with a stir bar were added crude aldehyde 21 above, Witting
reagent 18 (5 mmol, 1 equiv) and toluene (15 mL). Then, the mixture was heated to reflux for 12 h.
After cooling down to room temperature, the reaction mixture was concentrated under reduced
pressure to remove the solvent, and the crude product was purified by column chromatography on
silica gel using petroleum ether/ethyl acetate (v/v = 50:1) as the eluent to give the desired ketene 22.

To a 50 mL round flask equipped with a stir bar were added ketene 22 (3 mmol, 1 equiv) and
MeOH (10 mL). Subsequently, NaBH4 (3 mmol, 1 equiv) was added slowly under 0 °C. The mixture
was stirred at room temperature for 1 h. After the reaction was completed, the reaction mixture was
concentrated under reduced pressure to remove the solvent, and the crude product was purified by
column chromatography on silica gel using petroleum ether/ethyl acetate (v/v = 10:1) as the eluent
to give the desired enyne 4a.

To a 50 mL round flask equipped with a stir bar were added enyne 4a (2 mmol, 1 equiv), Ac.0
(3 mmol, 1.5 equiv), EtsN (6 mmol, 3 equiv), DMAP (0.04 mmol, 0.02 equiv) and DCM (10 mL).
The resulting mixture was stirred at room temperature for 1 h. After the reaction was completed, the
reaction mixture was concentrated under reduced pressure to remove the solvent, and the crude

product was purified by column chromatography on silica gel using petroleum ether/ethyl acetate
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(v/v=50:1) as the eluent to give the desired product 4b.
The analytic data of the new substrates are given as follows:
5-(4,4-Dimethylthiochroman-6-yl)-1-phenylpent-1-en-4-yn-3-yl acetate (1m)
OAc OAc E: Z=280:20. Eluent: Vpe/Vea =
Ei‘/\k‘ . 4 | 50:1. Brown liquid (1654.0 mg,
O O ‘ ‘L 88% yield). '"H NMR (400 MHz,
S S CDCl3) 6 7.50 — 7.30 (m, 6.5H),
7.17 - 7.14 (dd, J = 8.4, 2.0 Hz, 0.2H), 7.09 — 7.00 (m, 1.8H), 6.38 — 6.29 (m, 1.5H), 6.07 — 5.84
(m, 1H), 3.06 —3.00 (m, 2H), 2.13 (s, 2.9H), 1.98 — 1.90 (m, 2.1H), 1.34 (s, 1.2H), 1.31 (s, 4.8H).
3C NMR (100 MHz, CDCl3) 6§ 169.7, 141.9, 139.6, 139.1, 138.2, 133.2, 129.63, 129.59, 128.9,
128.8, 128.62, 128.57, 128.3, 128.0, 127.1, 126.5, 126.4, 118.1, 112.5, 111.9, 96.7, 91.8, 86.1, 84.4,
75.3,73.8, 37.1, 32.9, 32.8, 29.9, 23.14, 23.11, 21.2, 21.1. HRMS-ESI (m/z): calcd for C24H230,S
[M — HJ": 375.1424; found: 375.1425.
5-(Naphthalen-2-yl)-1-phenylpent-1-en-4-yn-3-yl acetate (1n)
OAc OAC  E: Z=83:17. Eluent: Vpe/Vea =
Z N # || 10:1. Brown liquid (1538.4 mg,
OO O OO O 94% yield). '"H NMR (400 MHz,
CDCl3) 0 8.11 — 8.05 (m, 0.83H),
8.00 — 7.97 (m, 0.17H), 7.86 — 7.79 (m, 3H), 7.58 (dd, J = 8.5, 1.5 Hz, 1H), 7.55 — 7.47 (m, 4H),
7.44 —7.42 (m, 0.6H), 7.38 (t, J= 7.3 Hz, 1.77H), 7.35 — 7.32 (m, 0.63H), 7.05 — 6.97 (m, 0.83H),
6.47 — 6.37 (m, 2H), 6.09 — 6.03 (m, 0.17H), 2.21 (s, 2.49H), 2.17 (s, 0.51H). '*C NMR (100 MHz,
CDCl3) 6 169.7, 140.3, 138.1, 135.6, 134.5, 132.9, 132.8, 132.7, 132.1, 131.4, 128.64, 128.57, 128 4,
128.3, 128.1, 127.9, 127.73, 127.68, 127.66, 127.1, 126.89, 126.86, 126.7, 126.55, 126.49, 123.9,
120.2, 119.2, 112.3,91.7, 87.3, 87.2, 84.9, 75.2, 64.8, 21.1. HRMS-ESI (m/z): calcd for C23H 70,
[M — HJ": 325.1234; found: 325.1235.
5-Cyclohexyl-1-phenylpent-1-en-4-yn-3-yl acetate (1p)
OAc OAC  E. 7=78:22. Eluent: Vpe/VEa = 50:1. Orange
Z N Z || liquid (1167.3 mg, 83% yield). 'H NMR (400

MHz, CDCl3) ¢ 7.43 —7.38 (m, 1.67H), 7.36 —
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7.24 (m, 3.33H), 6.90 — 6.75 (m, 0.86H), 6.29 — 5.96 (m, 1.95H), 5.76 — 5.63 (m, 0.19H), 2.59 —
2.39 (m, 1H), 2.11 (s, 2.35H), 2.09 (s, 0.65H), 1.86 — 1.66 (m, 4H), 1.54 — 1.28 (m, 6H). 1*C NMR
(100 MHz, CDCl3) 6 169.8, 138.6, 135.8, 134.0, 128.57, 128.56, 128.2, 127.1, 126.9, 124.7, 113.2,
92.4,75.6,75.4,64.7,32.5,32.38,32.36,29.1, 25.8, 24.8, 21.20, 21.17. HRMS-ESI (m/z): calcd for
Ci9H2102 [M — H]*: 281.1547; found: 281.1548.
6-Methoxy-1-phenylhex-1-en-4-yn-3-yl acetate (1q)
OAC  E: Z=94:6. Eluent: Vpe/Via = 20:1. Brown
liquid (525.1 mg, 43% yield). "H NMR (400
MHz, CDCl3) ¢ 7.43 — 7.39 (m, 2H), 7.35 —
7.28 (m, 3H), 6.85 (d, J=15.7 Hz, 1H), 6.23
(dd, J=15.7, 6.6 Hz, 1H), 6.15 — 6.06 (m, 1H), 4.20 (d, J = 1.5 Hz, 2H), 3.41 (s, 2.81H), 3.37 (s,
0.19H), 2.12 (s, 2.81H), 2.11 (s, 0.19H). '3*C NMR (100 MHz, CDCl3) 6 169.7, 135.6, 134.6, 128.6,
128.4, 126.9, 123.7, 83.0, 82.1, 64.2, 59.8, 57.7, 21.0. HRMS-ESI (m/z): calcd for CisHi503 [M —
H]": 243.1027; found: 243.1026.
8-Chloro-1-phenyloct-1-en-4-yn-3-yl acetate (1r)
OAC  E: 7 = 92:8. Eluent: Vpe/Via =
30:1. Orange liquid (1102.8 mg,
80% yield).'H NMR (400 MHz,
CDCl3) 0 7.45—-7.26 (m, 5H), 6.84
(d, J=15.7 Hz, 0.91H), 6.29 — 6.14 (m, 1.09H), 6.09 — 5.98 (m, 0.92H), 5.73 — 5.67 (m, 0.08H),
3.71 - 3.61 (m, 2H), 2.49 (td, J = 6.8, 1.9 Hz, 2H), 2.16 — 2.11 (s, 2.76H), 2.11 — 2.09 (s, 0.24H),
2.05-1.93 (m, 2H). *C NMR (100 MHz, CDCl3) 6 169.8, 139.5, 135.7, 134.2, 128.6, 128.4, 127.1,
126.9, 124.2, 112.6, 86.1, 76.8, 75.3, 64.6, 43.5, 31.0, 21.1, 16.8, 16.2. HRMS-ESI (m/z): calcd for

Ci6H16Cl1O2 [M —H]*: 275.0844; found: 275.0847.

1-Phenylnona-4,6-dien-1-yn-3-yl acetate (1u)

E: Z=281:19. Eluent: Vpg/VEa =
50:1. Brown liquid (719.1 mg,
57% yield). "H NMR (400 MHz,
CDCl3) 6 7.46 — 7.41 (m, 2H),

S9



7.33 —7.29 (m, 3H), 6.64 (dd, J = 15.5, 10.9 Hz, 1H), 6.37 — 6.27 (m, 1H), 5.87 — 5.70 (m, 2H),
5.39-5.17 (m, 1H), 2.07 (s, 2.44H), 2.07 (s, 0.56H), 1.73 — 1.61 (m, 2H), 0.91 (t, /= 7.4 Hz, 3H).
BC NMR (100 MHz, CDCl3) 6 170.4, 145.8, 140.6, 138.7, 133.9, 133.6, 131.6, 131.5, 131.3, 130.5,
128.33,128.29, 128.2,128.1,123.3, 112.3,111.2, 96.8, 92.4, 88.6, 87.8,75.2,70.7,27.4,21.4,21.2,
20.4, 15.2, 9.4. HRMS-ESI (m/z): calcd for C17H190, [M + H]*: 255.1380; found: 255.1376.
3-Phenyl-1-(thiophen-3-yl)prop-2-yn-1-yl acetate (1y)
OAc Eluent: Vpe/VEa = 50:1. Brown solid (1135.2 mg, 89% yield), mp: 131-
= \ Ny 133 °C. '"H NMR (400 MHz, CDCl3) § 7.54 (d, J= 2.7 Hz, 1H), 7.51 —
S 7.48 (m, 2H), 7.36 —7.31 (m, 4H), 7.29 — 7.25 (m, 1H), 6.78 (s, 1H), 2.14
(s, 3H). 3*C NMR (100 MHz, CDCl3) 6 169.8, 137.9, 131.9, 128.8, 128.3,
126.8, 126.4, 124.7, 121.9, 86.2, 85.3, 61.5, 21.1. HRMS-ESI (m/z): calcd for Ci5sH110,S [M — H]*:
255.0485; found: 255.0484.
4-((E)-3-acetoxy-5-phenylpent-4-en-1-yn-1-yl)benzyl (25)-2-(4-isobutylphenyl)propanoate
(1ab)
OAc Eluent: Vpg/Vea = 10:1. Orange liquid

Z | (1631.4mg, 66% yield). '"H NMR (400
0 PR MHz, CDCl3) 6 7.48 — 7.38 (m, 4H), 7.38 —
)\m 7.29 (m, 3H), 7.21 — 7.15 (m, 4H), 7.12 —
7.08 (m, 2H), 6.97 — 6.84 (m, 1H), 6.39 — 6.26 (m, 2H), 5.10 (s, 2H), 3.76 (q, J= 7.1 Hz, 1H), 2.46
(d, J=7.2 Hz, 2H), 2.15 (s, 3H), 1.90 — 1.81 (m, 1H), 1.51 (d, /= 7.2 Hz, 3H), 0.91 (d, J = 6.6 Hz,
6H). 3C NMR (100 MHz, CDCls) 6 174.4, 169.8, 140.6, 137.4, 136.9, 135.7, 134.6, 132.0, 129.3,
128.6, 128.4, 127.5, 127.2, 126.9, 123.9, 121.7, 86.6, 84.9, 65.7, 64.7,45.1, 45.0, 30.2, 22.3, 21.1,
18.3. HRMS-ESI (m/z): caled for C33H3s04 [M + H]*: 495.2530; found: 495.2527.
(E)-4-(3-acetoxy-5-phenylpent-4-en-1-yn-1-yl)benzyl 2-(3-benzoylphenyl)propanoate (1ac)
OAc Eluent: Vpe/Vea = 5:1. Brown liquid (1494.8
Z me, 55% yield). '"H NMR (400 MHz, CDCl:)
Ph o) Ph s 781-773 (m, 3H), 7.68 (d, J = 7.6 Hz,
o 1H), 7.58 (t,J="7.4 Hz, 1H), 7.53 (d,J=7.8

Hz, 1H), 7.50 — 7.40 (m, 7H), 7.37 — 7.27 (m, 3H), 7.20 (d, J = 8.1 Hz, 2H), 6.97 — 6.86 (m, 1H),
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6.38 — 6.24 (m, 2H), 5.11 (s, 2H), 3.86 (q, /= 7.1 Hz, 1H), 2.15 (s, 3H), 1.56 (d, /= 7.2 Hz, 3H).
BC NMR (100 MHz, CDCl3) 6 196.4, 173.7, 169.7, 140.5, 137.9, 137.4, 136.5, 135.6, 134.6, 132.5,
132.0,131.4,130.0, 129.2, 129.0, 128.6, 128.5, 128.4, 128.3, 127.7, 126.9, 123.8, 121.9, 86.5, 85.1,
66.0, 64.7, 45.3, 21.1, 18.3. HRMS-ESI (m/z): calcd for C3sH3105 [M + H]*: 543.2166; found:
543.2162.
(E)-4-(3-acetoxy-5-phenylpent-4-en-1-yn-1-yl)benzyl 2-(11-0x0-6,11-
dihydrodibenzo[b,e]oxepin-2-yl)acetate (1ad)
OAc Eluent: Vpe/Vea = 3:1. Brown liquid

o Z (678.5 mg, 24% yield). '"H NMR (400
Ph
O o) MHz, CDCL;) 6 8.13 (d, J= 2.3 Hz, 1H),
SR

0 791 — 7.87 (m, 1H), 7.58 — 7.53 (m,

1H), 7.49 — 7.40 (m, 6H), 7.37 — 7.32

(m, 3H), 7.31 — 7.27 (m, 3H), 7.03 (d, J = 8.5 Hz, 1H), 6.95 — 6.88 (m, 1H), 6.35 — 6.27 (m, 2H),

5.19 (s, 2H), 5.14 (s, 2H), 3.70 (s, 2H), 2.15 (s, 3H). 1*C NMR (100 MHz, CDCl3) 6 190.8, 171.1,

169.8, 160.5, 140.4, 136.4, 136.3, 135.7, 135.5, 134.6, 132.8, 132.5, 132.1, 129.5, 129.3, 128.6,

128.5,128.0, 127.8,127.5,126.9, 125.1,123.9, 122.0, 121.1, 86.6, 85.1, 73.6, 66.1, 64.7,40.1, 21.1.
HRMS-ESI (m/z): calcd for C36H2906 [M + H]": 557.1959; found: 557.1956.

1-(4-Fluorophenyl)-5-phenylpent-1-en-4-yn-3-yl acetate (1ag)
OAc

OAc E: 7 = 52:48. Eluent: Vee/Vea = 30:1.

Z .\ Z | Brown liquid (1162.7 mg, 79% yicld).'H

O O O O NMR (400 MHz, CDCl5) § 7.52 — 7.48 (m,
F F

1H), 7.44 —7.39 (m, 2H), 7.38 — 7.29 (m,
4H), 7.10 — 7.00 (m, 2H), 6.89 (d, J = 15.2 Hz, 0.65H), 6.39 — 6.17 (m, 1.9H), 6.00 — 5.85 (m,
0.45H), 2.16 (s, 1.58H), 2.12 (s, 1.42H). 3C NMR (100 MHz, CDCls) 6 169.8, 169.7, 163.9 (d, J =
15.4 Hz), 161.5 (d, J = 14.6 Hz), 139.9, 134.0 (d, J = 3.3 Hz) 133.4, 131.9, 131.8 (d, J = 3.3 Hz),
131.5, 129.1 (d, J = 8.3 Hz), 128.9, 128.5 (d, J = 8.2 Hz), 128.4, 128.31, 128.29, 123.72, 123.70,
122.8,121.9, 115.7 (d, J= 1.9 Hz), 115.5 (d, J = 2.0 Hz), 112.5, 91.5, 87.1, 86.6, 84.5, 74.5, 64.7,

21.1, 1.0. HRMS-ESI (m/z): calcd for C1oH14FO> [M — H]"™: 293.0983; found: 293.0985.
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1,7-Diphenylhepta-2,4-dien-6-yn-1-ol (4a)

OH PN E: Z=283:17. Eluent:
Z

= O N O o Vep/Vea = 10:1.
O O Brown liquid (676.6
mg, 52% yield).'H
NMR (400 MHz, CDCl3) 6 7.46 — 7.42 (m, 2H), 7.41 — 7.36 (m, 4H), 7.35 — 7.29 (m, 4H), 6.95 (dd,
J=15.2 Hz, 10.8 Hz, 0.17H), 6.69 (dd, J=15.5, 10.9 Hz, 0.83H), 6.50 — 6.36 (m, 1H), 6.12 —5.97
(m, 1H), 5.87 (d, /= 15.5 Hz, 0.83H), 5.71 (d, J = 10.8 Hz, 0.17H), 5.40 — 5.22 (m, 1H), 2.18 (s,
0.83H), 1.68 (s, 0.17H). '*C NMR (100 MHz, CDCl;) § 142.34, 142.31, 140.7, 138.9, 138.4, 137.5,
131.5,131.4,129.7,128.7, 128.6, 128.30, 128.28, 128.2, 127.9, 127.84, 127.78, 126.3,123.3, 112.0,
110.1, 92.4, 88.7, 74.7, 74.5. HRMS-ESI (m/z): caled for Ci9Hi7O [M + H]": 261.1274; found:
261.1271.
1,7-Diphenylhepta-2,4-dien-6-yn-1-yl acetate (4b)

OAc PN E: Z=170:30. Eluent:
=Z

y O . O o I Vee/Vea = 50:1.

Brown liquid (708.1

mg, 47% yield). 'H
NMR (400 MHz, CDCl3) ¢ 7.45 — 7.30 (m, 10H), 6.87 (dd, J = 15.6, 11.2 Hz, 0.3H), 6.66 (dd, J =
15.5, 10.9 Hz, 0.7H), 6.49 — 6.28 (m, 2H), 6.06 (dd, J=15.2, 6.4 Hz, 0.3H), 5.96 (dd, /= 15.3, 6.5
Hz, 0.7H), 5.87 (d, J = 15.5 Hz, 0.7H), 5.71 (d, J = 10.4 Hz, 0.3H), 2.13 (s, 0.9H), 2.13 (s, 2.1H).
3C NMR (100 MHz, CDCls) 6 169.9, 140.3, 138.78, 138.75, 138.4, 134.1, 133.3, 131.6, 131.47,
131.45, 129.4, 128.64, 128.62, 128.34, 128.30, 128.28, 128.25, 128.2, 127.15, 127.08, 123.20,
123.16, 112.9, 110.9, 96.4, 92.7, 88.5, 86.3, 75.7, 75.5, 21.3, 21.2. HRMS-ESI (m/z): calcd for

C21H1702 [M — H]": 301.1234; found: 301.1236.
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C Optimization of the reaction conditions

Table S1. Optimization of the amount of PhSiH; and Ph;SiH?

OAc PhSiH3, Ph3SiH
DMF, 70°C, 2 h
é + CO, -
Ph | then Pd(PPh3),Cl,, toluene ~ Ph Ph
Ph 1atm OH
1a 2a
Entry Amount of PhSiH3 (x eq) Amount of PhSiH;3 (y eq) Yield of 2a (%)°
1 2.5 1.2 88
2 2 1.2 75
3 1.5 1.2 49
4 1 1.2 19
5 2.5 0.8 68
6 2.5 0.4 trace

aReaction conditions: The mixture of CO; (1 atm), PhSiH;3 (x eq), PhsSiH (y eq), DMF (dry, 1 mL)
was first stirred at 70 °C for 2 h; then another mixture of 1a (0.2 mmol) and Pd(PPh3),Cl> (10 mol%)
in toluene (dry, 1 mL) was added dropwise with syringe and stirred for 12 h. ®Yields were

determined by GC-MS analysis with dodecane as internal standard.

Table S2. Optimization of the amount of Pd(PPhs3),Cl,?

OAc PhSiH3, PhsSiH
DMF, 70°C, 2 h
= + CO, -
Ph | then Pd(PPh),Cl,, toluene ~ Ph Ph
Ph 1 atm OH
1a 2a
Entry Amount of Pd(PPh3)>Cl> (x mol%) Yield of 2a (%)°
1 10 88
2 8 77
3 5 71
4 2 54

aReaction conditions: The mixture of CO> (1 atm), PhSiH3 (2.5 eq), Ph3SiH (1.2 eq), DMF (dry, 1
mL) was first stirred at 70 °C for 2 h; then another mixture of 1a (0.2 mmol) and Pd(PPh3),Cl, (x
mol%) in toluene (dry, 1 mL) was added dropwise with syringe and stirred for 12 h. *Yields were
determined by GC-MS analysis with dodecane as internal standard.
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Table S3. Optimization of solvent and base for the first step of the reaction®

OAc PhSiH3, Ph3SiH
P + Co, base, solvent, 70 °C, 2 h_
Ph Z2 then Pd(PPhs),Cl,, toluene ~ Ph Ph
Ph 1 atm OH
1a 2a
Entry Solvent Base Yield of 2a (%)°
1 DMSO Et:N 32
2 DMSO TMEDA 43
3 DMSO TBD ND
4 DMSO DBU ND
5 DMSO DBN trace
6 DMSO DIPEA 21
7° DMSO TMEDA 78
g4 DMSO TMEDA 82
9¢ DMSO TMEDA 85 (79)
10f DMSO TMEDA 64
118 DMSO TMEDA 33
12 DMSO - trace
13¢ toluene TMEDA ND
14¢ EtOAc TMEDA ND
15¢ 2-Me-THF TMEDA ND
16° cyrene TMEDA 15
17 DMF - 88 (81)
18 DMA - 79
19 NMP - 82

aReaction conditions: The mixture of CO; (1 atm), PhSiHs (2.5 eq), Ph3SiH (1.2 eq), base (2 eq),
solvent (dry, 1 mL) was first stirred at 70 °C for 2 h; then another mixture of 1a (0.2 mmol) and
Pd(PPh3)>Cl; (10 mol%) in toluene (dry, 1 mL) was added dropwise with syringe and stirred for 12
h. ®Yields were determined by GC-MS analysis with dodecane as internal standard. Number in
parentheses is the yield of isolated product. TMEDA (30 mol%). ‘TMEDA (25 mol%). ‘TMEDA
(20 mol%). TTMEDA (15 mol%). ¢TMEDA (10 mol%). TMEDA = N,NN'N'-
Tetramethylethylenediamine. TBD = 1,5,7-Triazabicyclo[4.4.0]dec-5-ene. DBU = 1,8-
Diazabicyclo[5.4.0Jundec-7-ene. DBN = 1,5-Diazabicyclo[4.3.0]non-5-ene. DIPEA = N,N-
Diisopropylethylamine.
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D General procedure for the synthesis of substituted phenols 2

PhSiH3, Ph3SiH, TMEDA
DMSO, 70 °C, 2 h
then Pd(PPh3),Cl,, toluene
1 atm OH

To a 25 mL oven-dried Schlenk tube equipped with a magnetic stirring bar was added Ph3SiH (0.24
mmol, 1.2 equiv). The tube was then evacuated, refilled with CO, (1 atm) three times, and charged
with dry DMSO (1 mL), TMEDA (0.04 mmol, 20 mol%) and PhSiH3 (0.5 mmol, 2.5 equiv)
successively via a syringe. The mixture was stirred at 70 °C for 2 h. Subsequently, 1,4-enyne 1 (0.2
mmol, 1 equiv) and Pd(PPhs3),Cl, (0.02 mmol, 10 mol%) were dissolved in dry toluene (1 mL) and
added to the vessel via syringe. The mixture was stirred at 70 °C for 12 h. After cooling down to
room temperature, the mixture was diluted with saturated brine water (10 mL) and extracted with
ethyl acetate (10 mL X 3). The organic phase was washed with water (10 mL x 3), dried over
anhydrous Na;SO4 and then filtered. After removing the solvent under vacuum, the crude product
was purified by column chromatography on silica gel using petroleum ether/ethyl acetate (v/v =
50:1 — 3:1) as the eluent to give the desired product 2. (Noted: DMSO was purged with CO, for 5

min prior to use).
E Procedure for the reaction of 2a on a 3 mmol scale

To a 100 mL oven-dried Schlenk tube equipped with a magnetic stirring bar was added Ph3SiH (3.6
mmol, 1.2 equiv). The tube was then evacuated, refilled with CO, (1 atm) three times, and charged
with dry DMSO (5 mL), TMEDA (0.6 mmol, 20 mol%) and PhSiH3 (6 mmol, 2 equiv) successively
via a syringe. The mixture was stirred at 70 °C for 4 h. Subsequently, 1a (3 mmol, 1 equiv) and
Pd(PPh3)>Cl; (0.15 mmol, 5 mol%) were dissolved in dry toluene (5 mL) and added to the vessel
via syringe. The mixture was stirred at 70 °C for 12 h. After cooling down to room temperature, the
mixture was diluted with saturated brine water (15 mL) and extracted with ethyl acetate (15 mL x
3). The organic phase was washed with water (15 mL x 3), dried over anhydrous Na;SO4 and then
filtered. After removing the solvent under vacuum, the crude product was purified by column
chromatography on silica gel using petroleum ether/ethyl acetate (v/v = 50:1) as the eluent to give

the desired product 2a. (Noted: DMSO was purged with CO> for 5 min prior to use).
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F Procedure for the synthesis of products 5-7

i) Procedure for the synthesis of 5

Ph
o Pd(OAC), O J
= ~ Cu(OAc), (o) 0
+
Ph Ph /\([3( DMF, 100 °C, 9 h, air
OH O o

2a 5

To a 15 mL test tube equipped with a magnetic stirring bar were added 2a (0.2 mmol, 1 equiv), ethyl
acrylate (0.24 mmol, 1.2 equiv), Pd(OAc), (0.01 mmol, 5 mol%), Cu(OAc), (0.01 mmol, 5 mol%)
and DMF (2 mL). The mixture was stirred at 100 °C for 9 h. After cooling down to room temperature,
the mixture was diluted with saturated brine water (10 mL) and extracted with ethyl acetate (10 mL
x 3). The organic phase was washed with water (10 mL x 3), dried over anhydrous Na,SOj4 and then
filtered. After removing the solvent under vacuum, the crude product was purified by column
chromatography on silica gel using petroleum ether/ethyl acetate (v/v = 30:1) as the eluent to give
the desired product 5.

ii) Procedure for the synthesis of 6

Ph
K,CO =
Ph/©\Ph + Br/\\\ It S O\/
DMF, 60 °C, 12 h

OH Ph
2a 6

To a 15 mL test tube equipped with a magnetic stirring bar were added 2a (0.2 mmol, 1 equiv), 3-
bromopropyne (0.26 mmol, 1.3 equiv), KxCO3 (0.24 mmol, 1.2 equiv) and DMF (dry, 2 mL). The
reaction mixture was stirred at 60 °C for 12 h. After cooling down to room temperature, the mixture
was diluted with saturated brine water (10 mL) and extracted with ethyl acetate (10 mL x 3). The
organic phase was washed with water (10 mL x 3), dried over anhydrous Na>SO4 and then filtered.
After removing the solvent under vacuum, the crude product was purified by column
chromatography on silica gel using petroleum ether/ethyl acetate (v/v =200:1) as the eluent to give
the desired product 6.

iii) Procedure for the synthesis of 7

Br
DCM
+ NBS
Ph Ph 0 °C~rt, 4 h, air Ph Ph
OH
OH
2a 7
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To a 15 mL test tube equipped with a magnetic stirring bar were added 2a (0.2 mmol, 1 equiv) and
NBS (0.3 mmol, 1.3 equiv). Subsequently, DCM (2 mL) was added under 0 °C. The reaction mixture
was stirred at rome temperature for 4 h. After the reaction was completed, the reaction mixture was
concentrated under reduced pressure to remove the solvent, and the crude product was purified by
column chromatography on silica gel using petroleum ether/ethyl acetate (v/v = 30:1) as the eluent

to give the desired product 7.
G Deuterium-labeling study

i) Procedure for the synthesis of PhSiD; or Ph;SiD

PhSiCls LIAID, PhSiD5
or > or
Ph3SiCl Et,O, N5, 0 °C~rt Ph3SiD

In a glove box, LiAlD4 (5 mmol, 1 equiv) was added to a 100 mL round flask equipped with a rubber
stopper and a magnetic stirring bar. After the flask was taken out of the glovebox, Et;O (30 mL)
was added successively under 0 °C. PhSiCls or Ph3SiCl (5 mmol, 1 equiv) was added slowly to the
vessel via syringe under 0 °C. After the reaction was completed, the resulting suspension was filtered
through celite and cooled to 0 °C. The filtrate was quenched by the dropwise addition of chilled
H>O (30 mL) with vigorous stirring and extracted with EtO (20 mL x 3). The combined organic
layers were dried over anhydrous Na,SO4 and concentrated in vacuo under 0~5 °C to provide

PhSiD; or Ph;SiD.
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ii) D-labeling study

(94% D)
OAc PhSiHg, PhySiD, TMEDA  H/D
DMSO, 70 °C, 2 h
. + CO,
ph | then Pd(PPha),Cl,, toluene ~ Ph Ph
Ph 1 atm OH
1a 2a-Di2a

400 MHz 'H NMR Spectrum of 2a-D/2a in CDCls:

xzr-4-245-2. 10. fid

—5.438

| m

T T T T T T T T T T T

T
65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
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T T

T T T
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H X-ray crystal structure and data for product 2m

Single-crystal X-ray diffraction data for 2m was collected on an X-ray diffractometer operated at
90 kV and 50 mA using MoKo radiation (A = 0.71073 A) at 100 K. All empirical absorption
corrections were performed using the CrystalClear program. The structure was solved by a direct
method and refined on F? by the full-matrix least squares technique using the SHELXTL-97
program package. All non-hydrogen atoms were refined with anisotropic displacement parameters.
Hydrogen atoms attached to carbon were placed in geometrically idealized positions and refined
using a riding model. The X-ray crystal structure of product 2m is shown in Figure S1, and the

crystallographic data for product 2m is given in Table S4.
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Figure S1. The X-ray crystal structure for product 2m.

Table S4. Crystal data and structure refinements for 2m

Empirical formula C23H2,08

Formula weight 346.14

Temperature 100 K

Wavelength 0.71073 4

Crystal system, space group Orthorhombic, P 2,22
a=6.4582(7) A alpha=90 deg.

Unit cell dimensions b=12.2794(10) 4  beta=90 deg.
c=22.668(2) 4  gamma=90 deg.

Volume 1797.6(3) 43

Z, Calculated density 4, 1.280 g/em?

Absorption coefficient 0.188 mm!

F(000) 736.0

Crystal size 0.12 x 0.06 % 0.05 mm?

Theta range for data collection 4.89 t0 52.796 deg.

Limiting indices -8<h<8,-15<k<15,-28<1<26

Reflections collected / unique 12590/ 3655

Completeness to theta = 26.32 99%

Refinement method Full-matrix least-squares on F?

Data / restraints / parameters 3655/0/229

Goodness-of-fit on F? 1.061

Final R indices [[>2sigma(I)] R1=0.0704, wR>=0.1310

R indices (all data) R1=0.1170, wR, =0.1552
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I Analytical data
[1,1':3',1"-Terphenyl]-2'-ol (2a)
O Eluent: Vpe/VEa = 50:1. White solid (38.9 mg, 79% yield), mp: 104 —
O O 105 °C. "H NMR (400 MHz, CDCls) & 7.64 — 7.55 (m, 4H), 7.55 — 7.47
on (m, 4H), 7.45 - 7.38 (m, 2H), 7.31 (d, /= 7.6 Hz, 2H), 7.09 (t, 1H), 5.45
(s, 1H). 3C NMR (100 MHz, CDCl3) ¢ 149.3, 137.5, 129.9, 129.3, 128.8, 128.7, 127.6, 120.7.
4-Methyl-[1,1':3',1"'-terphenyl]-2'-ol (2b) (from 1b)
O Eluent: Vpe/Via = 50:1. Brown liquid (39.0 mg, 75% yield). 'H NMR
(400 MHz, CDCl3) 6 7.63 — 7.58 (m, 2H), 7.54 — 7.47 (m, 4H), 7.44
on —7.39 (m, 1H), 7.36 — 7.28 (m, 4H), 7.09 (t, J= 7.6 Hz, 1H), 5.46 (s,
1H), 2.45 (s, 3H). *C NMR (100 MHz, CDCl5) § 149.3, 137.7, 137.4, 134.5, 129.84, 129.77, 129.6,
129.3,129.2, 128.73, 128.69, 128.6, 127.5, 120.6, 21.2.
4-Methoxy-[1,1':3',1"-terphenyl]-2'-ol (2¢) (from 1c¢)
O Eluent: Vpe/Vea = 20:1. White solid (46.9 mg, 85% vyield), mp:

O O 112 — 114 °C. 'H NMR (400 MHz, CDCl3) 6 7.61 — 7.55 (m, 2H),
OH
o 7.54—7.46 (m, 4H), 7.43 — 7.39 (m, 1H), 7.28 (d, J = 7.6 Hz, 2H),

/

7.10 - 7.01 (m, 3H), 5.43 (s, 1H), 3.87 (s, 3H). *C NMR (100 MHz, CDCl3) J 159.1, 149.3, 137.7,
130.5, 129.8, 129.7, 129.6, 129.3, 128.8, 128.6, 128.4, 127.5, 120.6, 114.3, 55.3.
[1,1":3",1"":4",1'""'-Quaterphenyl]-2'-o0l (2d)
O Eluent: Vpe/Via = 20:1. White solid (47.0 mg, 73% yield), mp: 106
—108 °C. 'H NMR (400 MHz, CDCl3) 6 7.76 — 7.72 (m, 2H), 7.71
Ph on ~7.66 (m, 4H), 7.62 — 7.58 (m, 2H), 7.55 — 7.47 (m, 4H), 7.45 —
7.36 (m, 3H), 7.32 (dd, J= 7.6, 1.8 Hz, 1H), 7.12 (t, J = 7.6 Hz, 1H), 5.49 (s, 1H). 3C NMR (100
MHz, CDCl3) 6 149.4, 140.6, 140.4, 137.4, 136.6, 130.0, 129.9, 129.7, 129.3, 128.9, 128.80, 128.78,
128.3, 127.7, 127.5, 127.4, 127.1, 120.8.
4-Fluoro-[1,1':3',1"-terphenyl]-2'-0l (2¢) (from 1e)
O Eluent: Vpg/Vea = 30:1. Brown liquid (40.7 mg, 77% yield). 'H
NMR (400 MHz, CDCl3) 6 7.59 — 7.48 (m, 6H), 7.45 —7.39 (m, 1H),
F on 7.28 (d,J=17.7Hz,2H), 7.20—-7.13 (m, 2H), 7.08 (t,J= 7.6 Hz, 1H),
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5.37 (s, 1H). *C NMR (100 MHz, CDCl3) § 162.3 (d, J=246.8 Hz), 149.2, 137.2, 133.6 (d,J=3.3
Hz), 131.1, 131.0, 130.1, 129.9, 129.3, 129.1, 128.3 (d, /= 105.4 Hz), 127.9, 120.7, 115.6, 115.4.
HRMS-ESI (m/z): calcd for CisH12FO [M — H]*: 263.0878; found: 263.0878.
4-Chloro-[1,1':3',1""-terphenyl]-2'-ol (2f)
O Eluent: Vpe/Vea = 50:1. Brown liquid (42.6 mg, 76% yield). 'H
NMR (400 MHz, CDCl3) 6 7.58 — 7.49 (m, 6H), 7.48 —7.41 (m, 3H),
Cl on 7.29 (d,J=7.6 Hz, 2H), 7.12 - 7.05 (m, 1H), 5.39 (s, 1H). *C NMR
(100 MHz, CDCl3) 6 149.2, 137.0, 136.2, 133.4, 130.7, 130.02, 129.97, 129.2, 129.1, 128.9, 128.7,

127.9,127.5, 120.8.

4-(Trifluoromethyl)-[1,1':3',1"'-terphenyl]-2'-o0l (2g)

O Eluent: Vpg/Vea = 50:1. Yellow liquid (31.4 mg, 50% yield). 'H
NMR (400 MHz, CDCl3) 6 7.76 — 7.70 (m, 4H), 7.55 — 7.50 (m,
FaC OH 4H), 7.47 — 7.42 (m, 1H), 7.33 — 7.29 (m, 2H), 7.10 (t, /= 7.6 Hz,

1H), 5.40 (s, 1H). >C NMR (100 MHz, CDCls) 6 149.3, 141.7, 136.8, 130.4, 130.2, 129.7, 129.4,
129.3 (d, J=32.2 Hz), 129.2, 129.0, 128.2, 127.4, 125.3 (q, J = 3.8 Hz), 124.3 (d, J = 272.1 Hz),
120.9.
3-Methyl-[1,1':3',1"'-terphenyl]-2'-ol (2h)
O Eluent: Vpe/Vea = 30:1. Orange liquid (39.1 mg, 75% yield). '"H NMR
(400 MHz, CDCL3) & 7.63 — 7.59 (m, 2H), 7.53 — 7.48 (m, 2H), 7.44
or —7.37 (m, 4H), 7.33 — 7.29 (m, 2H), 7.27 — 7.22 (m, 1H), 7.09 (t, J=
7.6 Hz, 1H), 5.48 (s, 1H), 2.46 (s, 3H). 13C NMR (100 MHz, CDCls) 6 149.3, 138.6, 137.7, 137.4,
130.0, 129.9, 129.8, 129.3, 128.83, 128.81, 128.69, 128.65, 128.5, 127.5, 126.3, 120.6, 21.5.
3-Methoxy-[1,1':3',1"'-terphenyl]-2'-ol (2i)
| O Eluent: Vpe/Vea = 20:1. White solid (45.8 mg, 83% yield), mp: 120
© O O — 121 °C. '"H NMR (400 MHz, CDCL3) & 7.62 — 7.56 (m, 2H), 7.52 —
on 7.47 (m, 2H), 7.44 — 7.39 (m, 2H), 7.33 — 7.29 (m, 2H), 7.16 (d, J =
7.6 Hz, 1H), 7.13 — 7.11 (m, 1H), 7.08 (t, J= 7.6 Hz, 1H), 6.96 (dd, J = 8.1, 2.3 Hz, 1H), 5.51 (s,
1H), 3.86 (s, 3H). *C NMR (100 MHz, CDCl3) 6 160.0, 149.3, 138.8, 137.6, 130.1, 130.0, 129.7,

129.3,128.7, 128.5, 127.5, 121.5, 120.6, 114.7, 113.5, 55.3.
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3-Chloro-[1,1':3',1""-terphenyl]-2'-o0l (2j)
O Eluent: Vpe/Vea = 30:1. Orange liquid (45.9 mg, 82% yield). 'H
cl O O NMR (400 MHz, CDCl3) 6 7.65 — 7.58 (m, 1H), 7.57 — 7.45 (m, SH),
or 7.45 — 7.34 (m, 3H), 7.29 (d, J = 7.7 Hz, 2H), 7.08 (t, J= 7.6 Hz,
1H), 5.40 (s, 1H). 3C NMR (100 MHz, CDCI3) J 149.2, 139.6, 137.0, 134.4, 130.2, 130.0, 129.7,
129.6, 129.3, 129.2, 128.9, 128.0, 127.5, 127.4, 120.8. HRMS-ESI (m/z): calcd for CisH2CI1O0 [M
—HJ": 279.0582; found: 279.0583.
2-Methyl-[1,1':3',1"-terphenyl]-2'-0l (2k)
O Eluent: Vpe/Vea = 50:1. Orange liquid (40.1 mg, 77% yield). 'H NMR
O (400 MHz, CDCl3) 6 7.65 — 7.58 (m, 2H), 7.51 — 7.45 (m, 2H), 7.41 —
or 7.30 (m, 6H), 7.15 (dd, J = 7.5, 1.8 Hz, 1H), 7.07 (t, J = 7.5 Hz, 1H),
5.07 (s, 1H), 2.25 (s, 3H). *C NMR (100 MHz, CDCls) J 149.4, 137.8, 137.3, 136.3, 130.5, 130.4,
130.0,129.7,129.3,128.6, 128.5, 128.33, 128.25, 127.4, 126.3, 120.4, 19.9. HRMS-ESI (m/z2): calcd
for C19His0 [M — H]": 259.1128; found: 259.1128.
2-Fluoro-[1,1':3',1"'-terphenyl]-2'-ol (21)
F O Eluent: Vpe/Vea = 20:1. Yellow liquid (36.4 mg, 69% yield). '"H NMR
O (400 MHz, CDCl3) 6 7.57 = 7.51 (m, 2H), 7.50 — 7.34 (m, 5H), 7.32 —
or 7.15 (m, 4H), 7.06 (t, J= 7.6 Hz, 1H), 5.29 (s, 1H). 3C NMR (100 MHz,
CDCl3) 6 160.0 (d, J=245.8 Hz), 149.7, 137.2, 131.9 (d, J = 3.4 Hz), 130.7 (d, J = 1.4 Hz), 130.4,
129.6 (d, J = 8.2 Hz), 129.3, 129.0, 128.7, 127.8, 125.2 (d, J = 16.0 Hz), 124.2 (d, /= 10.4 Hz),
123.0, 120.5, 115.9 (d, J = 22.2 Hz). HRMS-ESI (m/z): calcd for C1sHi2FO [M — H]*: 263.0878;
found: 263.0877.
3-(4,4-Dimethylthiochroman-6-yl)-[1,1'-biphenyl]-2-ol (2m)
O Eluent: Vpe/Vea = 30:1. White solid (50.5 mg, 73% yield), mp:
O O 128 — 130 °C.'H NMR (400 MHz, CDCl3) 6 7.63 — 7.55 (m, 3H),
S o 7.53 —7.47 (m, 2H), 7.43 — 7.38 (m, 1H), 7.32 — 7.20 (m, 4H), 7.08
(t, J=7.6 Hz, 1H), 5.44 (s, 1H), 3.11 — 3.06 (m, 2H), 2.05 — 1.98 (m, 2H), 1.39 (s, 6H). 3C NMR

(100 MHz, CDClL3) 6 149.3, 142.4, 137.7, 133.0, 131.7, 129.8, 129.7, 129.3, 128.72, 128.69, 128.6,
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127.53, 127.45, 127.0, 126.9, 120.6, 37.5, 33.1, 30.2, 23.1. HRMS-ESI (m/z): caled for C23H2,0S
[M —HJ": 345.1319; found: 345.1320.
3-(Naphthalen-2-yl)-[1,1'-biphenyl]-2-o0l (2n)
O Eluent: Vpp/Vea = 40:1. Brown liquid (39.1 mg, 66% yield). 'H
NMR (400 MHz, CDCl3) 6 8.10 — 8.04 (m, 1H), 7.98 (d, J = 8.5
or Hz, 1H), 7.96 — 7.88 (m, 2H), 7.74 (dd, J= 8.5, 1.8 Hz, 1H), 7.66
—7.60 (m, 2H), 7.58 — 7.49 (m, 4H), 7.46 — 7.40 (m, 2H), 7.36 (dd, J= 7.6, 1.7 Hz, 1H), 7.14 (t, J
=7.6 Hz, 1H), 5.55 (s, IH). 3C NMR (100 MHz, CDCls) 6 149.5, 137.5, 135.1, 133.5, 132.6, 130.2,
130.0, 129.3, 128.85, 128.82, 128.7, 128.4, 128.09, 128.05, 127.68, 127.66, 127.5, 126.4, 126.2,
120.8. HRMS-ESI (m/z): calcd for C»His0 [M — H]*: 295.1128; found: 295.1129.
3-Methyl-[1,1'-biphenyl]-2-o0l (20) (from 10)
Eluent: Vpe/Vea = 30:1. Orange liquid (27.6 mg, 75% yield). '"H NMR (400
O MHz, CDCl3) 6 7.53 — 7.45 (m, 4H), 7.44 — 7.39 (m, 1H), 7.18 — 7.13 (m, 1H),
on 7.09 (dd, J= 7.6, 1.3 Hz, 1H), 6.91 (t, J= 7.5 Hz, 1H), 5.26 (s, 1H), 2.33 (s,
3H). 3C NMR (100 MHz, CDCl5) 6 150.5, 137.3, 130.5, 129.3, 129.1, 127.8, 127.7, 127.6, 124.6,
120.2, 16.2.
3-Cyclohexyl-[1,1'-biphenyl]-2-ol (2p)
Eluent: Vpe/Vea = 50:1. Brown liquid (36.3 mg, 72% yield). '"H NMR
‘ O (400 MHz, CDCl3) 6 7.52 — 7.43 (m, 4H), 7.43 — 7.38 (m, 1H), 7.21 (dd,
or J=17.6,1.4Hz, 1H), 7.07 (dd, J=7.5, 1.6 Hz, 1H), 6.96 (t, J = 7.6 Hz,
1H), 5.27 (s, 1H), 3.03 —2.91 (m, 1H), 1.98 — 1.82 (m, 4H), 1.80 — 1.74 (m, 1H), 1.50 — 1.38 (m,
4H), 1.33 — 1.28 (m, 1H). 3C NMR (100 MHz, CDCl3) 6 149.5, 137.5, 135.4, 134.2, 129.4, 129.3,
127.9, 127.4, 126.4, 120.4,37.4, 33.1, 27.1, 26.4.
3-(Methoxymethyl)-[1,1'-biphenyl]-2-ol (2q)
O Eluent: Vpe/Vea = 30:1. Yellow liquid (22.3 mg, 52% yield). '"H NMR
- OV,\‘ (400 MHz, CDCl3) 6 7.58 (d, J = 7.6 Hz, 2H), 7.49 (s, 1H), 7.45 (t,J =
or 7.6 Hz, 2H), 7.35 (t, J= 7.3 Hz, 1H), 7.29 (d, J=7.5 Hz, 1H), 7.08 (d, J
=7.4 Hz, 1H), 6.95 (t, J= 7.5 Hz, 1H), 4.71 (s, 2H), 3.47 (s, 3H). '3C NMR (100 MHz, CDCIl;) §

152.8,137.8, 130.6, 129.4, 129.2, 128.3, 127.8, 127.1, 122.7, 119.9, 73.7, 58.2.
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3-(3-Chloropropyl)-[1,1'-biphenyl]-2-o0l (2r)

O Eluent: Vpe/Vea = 50:1. Orange liquid (27.0 mg, 55% yield). 'H
Cl

O NMR (400 MHz, CDCL3) 6 7.56 — 7.39 (m, 5H), 7.17 (dd, J = 7.5,
OH

1.5Hz, 1H), 7.12 (dd, J=7.6, 1.6 Hz, 1H), 6.94 (t,J= 7.5 Hz, 1H),
5.32 (s, 1H), 3.61 (t, J = 6.6 Hz, 2H), 2.86 (t, 2H), 2.16 (p, J = 6.7 Hz, 2H). *C NMR (100 MHz,
CDCl3) ¢ 150.3, 137.1, 130.0, 129.4, 129.1, 128.2, 128.0, 127.3, 120.4, 44.8, 32.4, 27.7. HRMS-
ESI (m/z): calcd for Ci15Hi6CIO [M + H]*: 247.0884; found: 247.0882.
2,3,4,5-Tetrahydro-[1,1':3',1"-terphenyl]-2'-o0l (2s)

O Eluent: Vpe/Vpem = 50:1. Brown liquid (25.0 mg, 50% yield). '"H NMR

OH

O (400 MHz, CDCl3) 0 7.61 —7.52 (m, 2H), 7.48 — 7.42 (m, 2H), 7.35 (t, J

=17.3 Hz, 1H), 7.19 (dd, J=7.5, 1.5 Hz, 1H), 7.10 (dd, J = 7.6, 1.5 Hz,
1H), 6.96 (t,J= 7.6 Hz, 1H), 5.96 — 5.90 (m, 1H), 5.79 (s, 1H), 2.38 —2.31 (m, 2H), 2.26 — 2.19 (m,
2H), 1.85 - 1.78 (m, 2H), 1.76 — 1.69 (m, 2H). '*C NMR (100 MHz, CDCls) § 148.9, 138.2, 135.4,
130.7, 129.3, 129.1, 128.4, 128.20, 128.18, 127.7, 127.2, 120.1, 29.8, 25.5, 23.0, 21.9. HRMS-ESI
(m/z): caled for Ci1gH170 [M — H]": 249.1285; found: 249.1283.

[1,1'-Biphenyl]-2-ol (2t)

137.0,130.2, 129.3, 129.15, 129.07, 128.1, 127.9, 120.8, 115.8.

Eluent: Vpp/Vea = 8:1. White solid (10.2 mg, 30% yield), mp: 60 — 61 °C. 'H

NMR (400 MHz, CDCl3) 8 7.51 — 7.45 (m, 4H), 7.42 — 7.37 (m, 1H), 7.29 — 7.22

RS

(m, 2H), 7.02 — 6.96 (m, 2H), 5.20 (s, 1H). 3C NMR (100 MHz, CDCI3) 6 152.4,
(E)-3-(but-1-en-1-yl)-[1,1'-biphenyl]-2-o0l (2u)

O Eluent: Vpe/Vea =50:1. Yellow liquid (19.3 mg, 43% yield). '"H NMR
= (400 MHz, CDCl3) ¢ 7.52 — 7.44 (m, 4H), 7.43 — 7.37 (m, 2H), 7.09
OH

i

(d,J=7.5Hz, 1H), 6.94 (t,J=7.6 Hz, 1H), 6.70 (d, J= 15.9 Hz, 1H),
6.37 - 6.26 (m, 1H), 5.36 (s, 1H), 2.28 (p, J= 7.2 Hz, 2H), 1.12 (t, J= 7.4 Hz, 3H). °C NMR (100
MHz, CDCLs) 6 149.2, 137.2, 134.5, 129.3, 129.2, 128.6, 128.4, 127.9, 126.4, 125.3, 123.3, 120.5,

26.5, 13.8. HRMS-ESI (m/z): calcd for C1¢HisO [M — H]*: 223.1128; found: 223.1125.

S24



(E)-3-styryl-[1,1'-biphenyl]-2-ol (2v)
Eluent: Vpe/Vea = 50:1. Brown solid (20.1 mg, 37% yield), mp: 70

— 72 °C. '"H NMR (400 MHz, CDCl3) 6 7.60 (dd, J= 7.8, 1.4 Hz,

1H), 7.58 —=7.47 (m, 7H), 7.46 — 7.42 (m, 1H), 7.39 — 7.34 (m, 2H),
7.29 — 7.24 (m, 1H), 7.20 (d, /= 16.5 Hz, 1H), 7.16 (dd, J= 7.5, 1.6 Hz, 1H), 7.02 (t, /= 7.6 Hz,
1H), 5.51 (s, 1H). *C NMR (100 MHz, CDCl3) ¢ 149.9, 137.8, 136.8, 129.7, 129.5, 129.3, 129.2,
128.6, 128.2, 127.5, 126.6, 126.3, 124.8, 123.4, 120.6. HRMS-ESI (m/z): caled for Co0H 150 [M —
H]*: 271.1128; found: 271.1129.

4'-Methyl-[1,1':3',1"'-terphenyl]-2'-ol (2w)

O Eluent: Vpg/Vea = 50:1. Yellow liquid (40.1 mg, 77% yield). '"H NMR

O (400 MHz, CDCl3) J 7.62 — 7.58 (m, 2H), 7.56 — 7.51 (m, 2H), 7.48 —
or 7.43 (m, 3H), 7.39 — 7.34 (m, 3H), 7.26 (d, /= 7.8 Hz, 1H), 6.97 (d, J=
7.8 Hz, 1H), 5.03 (s, 1H), 2.14 (s, 3H). 1*C NMR (100 MHz, CDCI3) J 149.6, 138.0, 136.8, 135.7,
130.2, 129.4, 129.25, 129.23, 128.6, 128.4, 128.0, 127.1, 125.7, 122.0, 20.4.
6-Phenylbenzofuran-7-ol (2x)

O N\ Eluent: Vpe/Vea = 10:1. Brown liquid (31.1 mg, 74% yield). "H NMR (400

O MHz, CDCL) 6 7.66 (d, J = 2.1 Hz, 1H), 7.60 — 7.55 (m, 2H), 7.53 — 7.48
OH

(m, 2H), 7.42 —7.37 (m, 1H), 7.25 - 7.17 (m, 2H), 6.81 (d, J=2.1 Hz, 1H),
5.49 (s, 1H). *C NMR (100 MHz, CDCl3) 6 145.5, 143.6, 138.1, 137.1, 129.4, 129.0, 128.6, 127.5,
125.2,123.7,113.0, 107.2.
6-Phenylbenzo[b]|thiophen-7-o0l (2y)
A\ Eluent: Vpe/Vea = 15:1. Brown liquid (20.3 mg, 45% yield)."H NMR (400

S MHz, CDCL) 6 7.56 — 7.51 (m, 4H), 7.51 — 7.47 (m, 2H), 7.46 — 7.41 (m,

OH
1H), 7.36 (d, J = 5.4 Hz, 1H), 7.28 (d, J = 8.1 Hz, 1H), 5.76 (s, 1H). 13C

NMR (100 MHz, CDCl3) ¢ 147.0, 141.5, 136.8, 129.6, 129.3, 127.9, 127.5, 127.3, 127.0, 124.1,
121.7, 116.2. HRMS-ESI (m/z): calcd for C14HsOS [M — H]*: 225.0380; found: 225.0376.
5-Phenylbenzo[b]|thiophen-4-o0l (2z)

O S_  Eluent: Vpe/Via = 15:1. Brown liquid (25.8 mg, 57% yield). "H NMR (400

MHz, CDCls) 6 7.57 — 7.49 (m, 6H), 7.45 — 7.42 (m, 1H), 7.40 (d, J= 5.5
OH
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Hz, 1H), 7.24 (d, J = 8.2 Hz, 1H), 5.70 (s, 1H). '*C NMR (100 MHz, CDCl5) § 147.4, 141.1, 137.0,
129.5,129.4,129.3, 127.8, 126.7, 125.4, 121.8, 120.6, 114.8. HRMS-ESI (m/z): calcd for C14HoOS
[M — HJ": 225.0380; found: 225.0377.
5'-Methyl-[1,1':3',1"'-terphenyl]-2'-o0l (2aa)
Eluent: Vpe/VEea = 50:1. White solid (47.2 mg, 91% yield), mp: 79 — 81
O °C. '"H NMR (400 MHz, CDCl3) d 7.58 — 7.57 (m, 1H), 7.56 — 7.55 (m,
O OH O 2H), 7.50 — 7.46 (m, 4H), 7.40 — 7.37 (m, 2H), 7.24 (t, J = 7.5 Hz, 1H),
7.11 (s, 2H), 5.26 (s, 1H), 2.37 (s, 3H). '3C NMR (100 MHz, CDCl;) ¢
147.0,137.7, 135.1, 130.5, 129.8, 129.3, 128.8, 128.5, 127.7, 127.5, 20.5.
(2'-Hydroxy-[1,1':3",1"'-terphenyl]-4-yl)methyl (5)-2-(4-isobutylphenyl)propanoate (2ab)
O Eluent: Vpe/Vea = 10:1. Yellow liquid (72.4
: O Ph mg, 78% yield). 'TH NMR (400 MHz, CDCls)
: o) OH
)\m 0 7.61 — 7.47 (m, 6H), 7.44 — 7.40 (m, 1H),
7.35(d, J=28.1 Hz, 2H), 7.32 — 7.24 (m, 4H),
7.13 (d, J=8.0 Hz, 2H), 7.09 (t, J=7.6 Hz, 1H), 5.41 (s, 1H), 5.25-5.13 (m, 2H), 3.81 (q, /= 7.1
Hz, 1H), 2.49 (d, /= 7.2 Hz, 2H), 1.94 — 1.83 (m, 1H), 1.56 (d, /=7.2 Hz, 3H), 0.94 (d, /= 6.6 Hz,
6H). 3C NMR (100 MHz, CDCl3) 6 174.5, 149.3, 140.6, 137.5, 137.38, 137.36, 135.4, 130.0, 129.9,
129.4,129.30, 129.28, 128.9, 128.8, 128.2, 128.1, 127.7, 127.2, 120.7, 66.0, 45.1, 45.0, 30.1, 22.3,
18.4. HRMS-ESI (m/z): calcd for C3,H3103 [M — H]": 463.2279; found: 463.2274.
(2'-Hydroxy-[1,1':3',1""-terphenyl]-4-yl)methyl 2-(3-benzoylphenyl)propanoate (2ac)
O Eluent: Vpe/VEa =5:1. Yellow liquid (82.9 mg,
0 O Ph 819 yield). '"H NMR (400 MHz, CDCl;) 6 7.82
0 OH
o —7.74 (m, 3H), 7.70 - 7.65 (m, 1H), 7.60 — 7.38
(m, 12H), 7.36 (d, J = 8.1 Hz, 2H), 7.30 — 7.23
(m, 2H), 7.06 (t, /= 7.6 Hz, 1H), 5.49 (s, 1H), 5.19 (s, 2H), 3.89 (q, /= 7.2 Hz, 1H), 1.58 (d, J =
7.2 Hz, 3H). *C NMR (100 MHz, CDCl3) 6 196.5, 173.8, 149.3, 140.7, 137.9, 137.7, 137.4, 135.0,
132.5, 131.5, 130.05, 129.99, 129.96, 129.5, 129.3, 129.2, 129.0, 128.9, 128.8, 128.5, 128.32,
128.26, 128.2, 127.7, 120.7, 66.3, 45.4, 18.4. HRMS-ESI (m/z): caled for C3sH2704 [M — H]™:

511.1915; found: 511.1910.

S26



(2'-Hydroxy-[1,1':3",1""-terphenyl]-4-yl)methyl 2-(11-0x0-6,11-dihydrodibenzo[b,e]oxepin-2-
yDacetate (2ad)

Eluent: Vpe/VEa = 3:1. Brown liquid (89.4
0 O O Ph mg, 85% yield). 'H NMR (400 MHz,
O O © OH CDCls) 0 8.13 (d, J= 2.3 Hz, 1H), 7.91 —
0] © 7.85 (m, 1H), 7.59 — 7.53 (m, 5H), 7.51 —
7.43 (m, 6H), 7.42 — 7.39 (m, 1H), 7.36 (d, /= 7.4 Hz, 1H), 7.28 (d, /= 7.5 Hz, 2H), 7.09 — 7.02
(m, 2H), 5.48 (s, 1H), 5.20 (d, J=9.7 Hz, 4H), 3.72 (s, 2H). *C NMR (100 MHz, CDCls) § 190.9,
171.3, 160.5, 149.3, 140.4, 137.8, 137.4, 136.4, 135.5, 135.0, 132.7, 132.4, 130.02, 129.99, 129.6,
129.5,129.3,129.2, 128.9, 128.8, 128.6, 128.2, 127.8, 127.7, 127.6, 125.1, 121.1, 120.7, 73.6, 66.5,
40.2. HRMS-ESI (m/z): calcd for C3sH2505 [M — H]™: 525.1707; found: 525.1703.
2-Isopropyl-5-methylphenol (thymol, 2ae)
Eluent: Vpg/Vea = 50:1. White solid (6.6 mg, 22% yield), mp: 55 — 56 °C. 'H
NMR (400 MHz, CDCl3) 6 7.10 (d, J=7.8 Hz, 1H), 6.75 (d, /= 7.8 Hz, 1H), 6.59
OH (s, 1H), 4.64 (s, 1H), 3.24 —3.12 (m, 1H), 2.29 (s, 3H), 1.26 (d, J = 6.9 Hz, 6H).
3C NMR (100 MHz, CDCls) 6 152.5, 136.6, 131.3, 126.2, 121.7, 116.0, 26.7, 22.7, 20.8.

Ethyl 2-(4-phenyl-6 H-benzo|c]chromen-6-yl)acetate (5)

Ph Eluent: Vpe/Vea = 30:1. Brown liquid (27.9 mg, 41% yield). 'H NMR (400
O 0 OJ MHz, CDCl3) 6 7.81 —7.73 (m, 2H), 7.54 (d, /= 7.2 Hz, 2H), 7.44 — 7.38 (m,
O o 3H),7.36—7.29 (m, 3H), 7.20 — 7.12 (m, 2H), 5.71 (dd, J= 9.2, 4.9 Hz, 1H),

3.97 — 3.80 (m, 2H), 2.92 (dd, /= 15.1, 9.2 Hz, 1H), 2.73 (dd, J = 15.1, 4.9
Hz, 1H), 1.09 (t, /= 7.1 Hz, 3H). *C NMR (100 MHz, CDCl3) § 170.1, 149.2, 137.7, 133.1, 131.6,
130.9, 129.47, 129.46, 128.6, 127.9, 127.8, 126.9, 124.3, 122.70, 122.67, 122.5, 122.0, 74.2, 60.7,
39.8, 13.9. HRMS-ESI (m/z): calcd for C23H903 [M — H]": 343.1340; found: 343.1341.
2'-(Prop-2-yn-1-yloxy)-1,1':3',1""-terphenyl (6)
Ph P Eluent: Vpr/Vea = 200:1. Colorless liquid (46.9 mg, 83% yield). 'H NMR (400
MHz, CDCl3) 6 7.71 — 7.65 (m, 4H), 7.50 — 7.45 (m, 4H), 7.43 — 7.37 (m, 4H),

7.31 (dd, J = 8.3, 6.7 Hz, 1H), 3.96 (d, J = 2.4 Hz, 2H), 2.15 (t, J = 2.4 Hz,
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1H). 3C NMR (100 MHz, CDCls) 6 152.4, 138.4, 136.1, 130.3, 129.5, 128.2, 127.2, 124.9, 78.6,
74.6, 59.8. HRMS-ESI (m/z): calcd for C2;Hi70 [M + H]*: 285.1274; found: 285.1271.
5'-Bromo-[1,1':3',1""-terphenyl]-2'-o0l (7)
Br Eluent: Vpe/Vea = 30:1. Brown liquid (42.3 mg, 65% yield). "H NMR (400 MHz,
CDCl3) 0 7.56 — 7.52 (m, 4H), 7.52 — 7.48 (m, 4H), 7.46 — 7.39 (m, 4H), 5.41 (s,
Ph Ph 1H). 3C NMR (100 MHz, CDCL3) 6 148.5, 136.2, 132.2, 130.6, 129.2, 128.9,
128.1, 112.7.
Phenylsilane-d;
.,D Colourless liquid. '"H NMR (400 MHz, CDCl3) d 7.65 —7.58 (m, 2H), 7.45 — 7.35
QSI\[_)D (m, 3H). 3C NMR (100 MHz, CDCl3) ¢ 135.8, 129.8, 128.1.
Triphenylsilane-d
Colourless liquid. "H NMR (400 MHz, CDCl3) 6 7.64 — 7.58 (m, 6H), 7.47 — 7.37

(m, 9H). *C NMR (100 MHz, CDCl3) 4 135.8, 133.3, 129.8, 128.0.

J Reference

1 X.-Z. Shu, X.-Y. Liu, H.-Q. Xiao, K.-G. Ji, L.-N. Guo, C.-Z. Qi, Y.-M. Liang, Adv. Synth. Catal.,
2007, 349, 2493.

2 Z.Xu, J. Huang, T. Zhao, Y. Ren, H. Jiang, C. Qi, Adv. Synth. Catal., 2025, 367, €202500201.

3 R. Zhang, J. Xu, S. Liu, S. Si, J. Chen, L. Wang, W.-W. Chen, B. Zhao, J. Am. Chem. Soc., 2024,
146, 25927.
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400 MHz "H NMR Spectrum of 1p in CDCl3
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400 MHz "H NMR Spectrum of 1q in CDCl3
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400 MHz '"H NMR Spectrum of 1r in CDCl3
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400 MHz "H NMR Spectrum of 1u in CDCl3
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400 MHz '"H NMR Spectrum of 1y in CDCl;
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400 MHz '"H NMR Spectrum of 1ab in CDCl;
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400 MHz "H NMR Spectrum of 1ac in CDCl;
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400 MHz '"H NMR Spectrum of 1ad in CDCl;
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400 MHz '"H NMR Spectrum of 1ag in CDCl;
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400 MHz '"H NMR Spectrum of 4a in CDCl;
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400 MHz "H NMR Spectrum of 4b in CDCl3
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400 MHz '"H NMR Spectrum of 2a in CDCl;

£€10dO 09T'L

xzr—2-58. 10. fid

LAY

S60°L
PILLA

SOE'L
PTELA
86E°L Y
1L
9Ip LA
1r'L
Tev'L
sevL]
SEvL ]
88Y'L 1
80S°L |
125
ozsL]
8]
085 |
865°L

£€09°'L

!

LO9'L

OH

fo

£

70!

i

0L

0L
0'C
0'C
0'v
0y

0.0 -05

0.5

20 15 1.0

2.5

3.0

85 80 75 70 65 60 55 50 45 40
f1 (ppm)

9.0

10.0 9.5

10.5

100 MHz '*C NMR Spectrum of 2a in CDCl;

£10dO 0
€10dD 8IE'LL

xzr—2-58. 11. fid

LT OV —

OH

-10

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

210 200

S42



400 MHz "H NMR Spectrum of 2b in CDCl3
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400 MHz '"H NMR Spectrum of 2¢ in CDCl3
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400 MHz "H NMR Spectrum of 2d in CDCl3
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400 MHz '"H NMR Spectrum of 2¢ in CDCl3
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400 MHz '"H NMR Spectrum of 2f in CDCl3
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400 MHz '"H NMR Spectrum of 2g in CDCl;

£10dD 09T L

fid

3-435.10.

xzr

00F's —
T80°L 1
101°L |
0TI'LA

06TL
S6T'LA
60€°L
ereL
Lee'L
zee'L
ocy'L
zer L]
'L
esyL ]
vor'L ]
vy ]
1082 ]
€Ts'L
vES'LA
10L°L 1
veLL
SyLLA

OH

Foo'1

0.0 -0.5

0.5

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10
f1 (ppm)

9.0

10.0 95

10.5

100 MHz '*C NMR Spectrum of 2g in CDCl3

£10dO £899L /
£10dO 000°LL N
€10dO LIELL

436,11, fid

xzr—3

0v6°0C1 |
v16772 |
ShTSTl |
Z8T'STI |
02€'sTI 1
LSESTI
819°5C1 %
98€'LT1
18Tl %
T10°621
s81°621 ]
€rT6cl
65€°621
LOS6CI
8¥L6T1 ]
SL10€El |
LLEOET |
€8L°9¢1 ]
6EL 11 ]
sIg6pl

—

OH

-10

190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10
f1 (ppm)

210 200

S48



400 MHz "H NMR Spectrum of 2h in CDCl3

w
re
(=}
— =
w
Fo
| o
SLy1T—
|
(=}
i
(s}
. - wv (]
LSYT— — =€0¢€ & @)
a
(=}
L2 w
" = €IDAD T899L
[ S eadoooLe
- = EIDADLICLL
F< e 109°021 |
g 162921 |
L £ 66b°LT1 |
B 5 ISY°8TI §
L2 2 m ¥S9'8TI 1
- n L89'8T1 Y
o B s ~ 808'8Z1 1
861, 0T A S 978'8TI |
060°L | - ceceet |
601°L 1 ro z 86L6Z1 Y
LET'LA - .T €06'621 ;W
YST'LA L& = $86°6T1 -
€10AD 09T 'L o1 m T9E'LEL >
el - ol
iy ) fr S lu
96T'L Jz0c o
80€°L —_ = ot |2 o 18T 611 —
01¢L] T - = " S
- o] 0T A
vIEL 0| o
9TE'L Moo
TEEL -
L6€L F o
ave]
vai L2
L8Y'L b
905°L 1 Lo
3 vTs'LA E
E 009°L S K
g 819L [ = g
129°L° “
Fe

-10

‘
110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

120

oH
180 170 160 150 140 130

190

210 200




400 MHz '"H NMR Spectrum of 2i in CDCl;
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400 MHz '"H NMR Spectrum of 2j in CDCl3
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400 MHz "H NMR Spectrum of 2k in CDCl3
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400 MHz '"H NMR Spectrum of 2l in CDCl;
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400 MHz "H NMR Spectrum of 2m in CDCl3
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400 MHz "H NMR Spectrum of 2n in CDCl3
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400 MHz '"H NMR Spectrum of 20 in CDCl;
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400 MHz "H NMR Spectrum of 2p in CDCl3
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400 MHz "H NMR Spectrum of 2q in CDCl3
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400 MHz '"H NMR Spectrum of 2r in CDCl3
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400 MHz "H NMR Spectrum of 2s in CDCl;
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400 MHz '"H NMR Spectrum of 2t in CDCl3
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400 MHz "H NMR Spectrum of 2u in CDCl3

0011
6111
LEL']

——

6¥CT
99C'C

€8C°C
NOmN\

0TeT

—

85T
60€'9
91¢'9
)
6v€'9—
€899~
€cL9”
81691
L£6°9
9569
080°L ]
660'L 1
€10 09T
6LEL ]
86€°L
vor'L |
1rL ]
stre ]
ot L1
€9b'L
SLY'LA
€6t'L
zisLA

537-2.10. fid

-2

xzr

0t

0T

Fro

2001

0°1
w@o._
1ol

m\%o.m

0¥y

-0.5

0.0

0.5

20 15 1.0

2.5

4.0

4.5

5.0
1 (ppm)

55

6.0

6.5

7.0

7.5

100 95 90 85 80

10.5

100 MHz '3C NMR Spectrum of 2u in CDCl3

€10dD T899L
C10ADO00TE
€1oAdD LICLL

HA7-2.11. fid

2

xzr

cor0Tl
8¥e €Tl
ore STl
SEV'OCI
9¢€6'LC1
€8Tl
08<5'8C1
Y0T6cl
€ceocl
€OrveEl \
OLI'LEL
clcerl —

b

o

\
s

-10

190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
f1 (ppm)

210 200

S62



400 MHz '"H NMR Spectrum of 2v in CDCl;
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400 MHz '"H NMR Spectrum of 2w in CDCl3
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400 MHz '"H NMR Spectrum of 2x in CDCl;

£10dD 09T L A

3.10. fid

r—2-4265

xzr

£6Es 7

808°9 1
6L1°LA
661°L 1
61T°L1
6L

L6SL ,W
TP
91t'L
61°L]
zsyL]
20s°L
91S'L
0Ts'L
895°L ]
185 |
0857, |
685°L 1
099°L 1
$99°L "

oy

OH

-

=00C

— Yoo

T

0.0

0.5

20 15 10

25

40 35

85 80 75 70 65 60 55 50 45
f1 (ppm)

9.0

10.0 95

100 MHz *C NMR Spectrum of 2x in CDCl;

£10dO £899L /
£10dO 000°LL N
€10dD 8IE'LL

3.11.fid

2-425

xzr

PS1°LOT —
¥96°Cll —
689°€C1
€CTSTl %
8SY'LTI ~
16S°8C1
8L6'8T1
€LE 6T
L8O'LEL
760°8¢€1
89 eVl
434941

OH

-10

180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10
f1 (ppm)

190

210 200

S65



400 MHz '"H NMR Spectrum of 2y in CDCl;
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400 MHz '"H NMR Spectrum of 2z in CDCl3
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400 MHz '"H NMR Spectrum of 2aa in CDCl;
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400 MHz '"H NMR Spectrum of 2ab in CDCl;
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400 MHz "H NMR Spectrum of 2ac in CDCl;
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400 MHz '"H NMR Spectrum of 2ad in CDCl;
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400 MHz '"H NMR Spectrum of 2ae in CDCl;
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400 MHz '"H NMR Spectrum of 5 in CDCl;
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400 MHz '"H NMR Spectrum of 6 in CDCl;
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400 MHz '"H NMR Spectrum of 7 in CDCl;
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400 MHz '"H NMR Spectrum of PhSiD; in CDCl;
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400 MHz '"H NMR Spectrum of Ph3SiD in CDCl;
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