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General Methods. All reactions were carried out under nitrogen. Dichloromethane and
1,2-dichloroethane were distilled from P,Os. THF, Et,O and toluene were distilled from
sodium and benzophenone. CH3CN was distilled from CaH,. CH3NO, was dried over
anhydrous Na,SO4. Unless noted, all commercial reagents were used as purchased without
further purification. PhsPAuCl' and PhsPAuNTf,” were prepared according to the published
methods. AgSbFs was used as a 0.05 M solution in CH3;CN. AgBF4 was used as a 0.05 M
solution in toluene. Methanol and ethanol were dried before use by standard methods.’
Prop-2-en-1-ol was dried by K,COs and distilled before use. Prop-2-yn-1-ol was distilled
before use.

"H NMR spectra was recorded at 300 or 400 MHz, >C NMR spectra was recorded at 75
or 100 MHz, and in CDCl; (containing 0.03% TMS) solutions. 'H NMR spectra was
recorded with tetramethylsilane (8 = 0.00 ppm) as internal reference; >*C NMR spectra was
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recorded with CDCl; (6 = 77.00 ppm) as internal reference.

General procedure for the synthesis of 1,5-enynes la-1g:

Table 1. Preparation of 3-Methoxy-1,5-Enynes.

(@]
Ny RZJW OH
N 1.2 BuLi 12 1.0 Rl—=—CHO
1.2 =
THF, 0°C 0°C, 30 min rt, 2-3 h R1 )
. (@] R
15 min
Ala-Alg
OH OMe 1.3-1.37 'BUOK QMe
(o]
P 1) 1.2 NaH, THF, 0 °C, 1h _ 1.5 Ph3PM9| &

RL = RL = Benzene, 130 °C R!

07> R2  2)2.0-2.8 Me,SO, 07 R? ot R2

reflux, 3-5 h
Ala-Alg Bla-Blg la-1g
entry R? R2 yields of A2 yields of B2 yields of 12

1 Ph Ph Ala, 91% Bla, 72% 1a, 93%
2 --@OMe Ph Alb, 76% B1b, 79% 1b, 56% (29%)°
3 ——OMe Ph Alc, 74% Blc, 82% 1c, 92%
4 ——@—u Ph - B1d, 61%° 1d, 77% (14%)°
5 "@ Ph Ale, 78% Ble, 89% le, 79%

S

6 " OMe Ph - B1f, 66%C 1f, 63% (26%)°
7 Ph "@OMe Alg, 71% B1g, 90% 19, 90%

2 |solated yields; P Yields of the recovered starting material are shown in the parentheses. cOverall yields.

A typical procedure for the synthesis of 1c: To a solution of
2,2,6,6-tetramethylpiperidine (16.25 mmol, 2.77 mL) in THF was added n-BuLi (16.25
mmol, 6.5 mL, 2.5 M in hexane) slowly at 0 °C. The reaction mixture was stirred for 15
min, then cyclopropyl phenyl ketone (16.25 mmol, 2.24 mL) was added at the same
temperature and stirred for 30 min. 3-p-Tolylpropiolaldehyde (13.5 mmol, 1.95 g) was
added and the mixture was warmed up to room temperature. The reaction mixture was
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stirred for 3 hours and quenched with a saturated aqueous solution of NH4Cl, extracted
with EtOAc. The extract was washed with brine and dried over Na,SO,4. The solvent was
evaporated in vacuo and the residue was purified by flash chromatography on silica gel
(petroleum ether/ethyl acetate = 5:1) to yield the desired alkynyl ketone Alc in 74% yield.
To a solution of Alc (4.0 mmol, 1.16 g) in THF was added NaH (4.8 mmol, 0.192 g,
60% dispersion in mineral oil) slowly at 0 °C. The reaction mixture was stirred for 1 hour
at 0 °C and then Me,;SO4 (11.2 mmol, 1.06 mL) was added slowly. The reaction mixture
was warmed up to room temperature, and then refluxed for 4 hours until the starting
material was consumed as monitored by TLC analysis. The reaction mixture was cooled to
room temperature and quenched with a saturated aqueous solution of NH4Cl, extracted
with EtOAc. The extract was washed with brine and dried over Na,SO,. The solvent was
evaporated Iin vacuo and the residue was purified by flash chromatography on silica gel
(petroleum ether/ethyl acetate = 20:1) to yield the desired product B1c in 82% yield.
Methylenation:4 To a suspension of PhsPMel (2.12 mmol, 0.856 g) in benzene (2.5
mL) was added ‘BuOK (1.9 mmol, 0.216 g) at room temperature under the nitrogen
atmosphere. The mixture was heated to130 °C and stirred for 1 h, then most of the benzene
was vaporized via a needle until the reaction mixture became slurry (It was recommended
to use distillation to remove the benzene when the reaction was carried out on a larger
scale). The mixture was cooled to room temperature and a solution of B1lc (1.48 mmol,
0.45 g) in benzene (1.5 mL) was added. The mixture was heated to 130 °C again and
stirred for 15 min, then most of the benzene was vaporized via a needle until the reaction
mixture became slurry. The Schlenk tube was sealed and the reaction mixture was
continued to stir for about 36 hours. The mixture was cooled to room temperature and
quenched with H,O, extracted with Et,O. The extract was dried over Na,SO4. The solvent
was evaporated in vacuo and the residue was purified by flash chromatography on silica

gel (petroleum ether/ethyl acetate = 40:1) to afford the desired 1c in 92% yield.
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Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 10:1-5:1) afforded the title compound as a brown solid in 91% yield.
'H NMR (CDCls, Me,Si, 300 MHz): & 1.11-1.16 (m, 1H), 1.26-1.35 (m, 1H), 1.37-1.50 (m,
2H), 2.85 (d, J = 7.2 Hz, 1H), 5.32 (d, J = 7.5 Hz, 1H), 7.25-7.54 (m, 8H), 7.76-7.78 (m,
2H); °C NMR (CDCls, MesSi, 75Mz): & 8.4, 13.1, 35.3, 65.4, 86.0, 86.1, 121.9, 128.0
(20), 128.2 (20), 128.3 (2C), 128.6, 131.7 (2C), 131.9, 136.9, 202.6; IR (KBr): 3447, 3060,
2222, 1671, 1598, 1578, 1490, 1446, 1346, 1256, 1196, 1177, 1038, 1002, 980, 917, 757,
691 cm'l; HRMS (EI) for Ci9H;60;: calcd 276.1150, found 276.1148.

OH
=

O~ Ph

MeO Alb

Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 10:1-5:1) afforded the title compound as a brown sticky liquid in 76%
yield. "H NMR (CDCls, Me,Si, 300Mz): & 1.08-1.14 (m, 1H), 1.28-1.34 (m, 1H), 1.36-1.48
(m, 2H), 2.93 (d, J=6.9 Hz, 1H), 3.78 (s, 3H), 5.32 (d, J = 6.6 Hz, 1H), 6.79-6.84 (m, 2H),
7.26-7.34 (m, 2H), 7.40-7.46 (m, 2H), 7.49-7.54 (m, 1H), 7.76-7.79 (m, 2H); *C NMR
(CDCl3, MesSi, 75Mz): 6 8.3, 13.2, 35.3, 55.2, 65.5, 84.5, 86.1, 113.8 (2C), 113.9, 128.0
(20), 128.3 (2C), 131.9, 133.2 (2C), 136.8, 159.7, 202.6; IR (KBr): 3459, 3062, 3004,
2935, 2838, 2222, 1673, 1606, 1510, 1447, 1346, 1291, 1249, 1174, 1107, 1035, 980, 833,
702 cm'l; HRMS (EI) for C50H;503: calcd 306.1256, found 306.1258.

OH
Z
0% “Ph
Me Alc

Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
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ether/ethyl acetate = 20:1-5:1) afforded the title compound as a yellow solid in 74% yield.
"H NMR (CDCls, MesSi, 300 MHz): & 1.09-1.14 (m, 1H), 1.28-1.48 (m, 3H), 2.33 (s, 3H),
2.84 (d,J="7.2 Hz, 1H), 5.32 (d, J= 7.2 Hz, 1H), 7.10 (d, J = 7.8 Hz, 2H), 7.28 (d, J = 8.1
Hz, 2H), 7.41-7.54 (m, 3H), 7.77 (d, J = 6.9 Hz, 2H); *C NMR (CDCls, Me4Si, 75 MHz):
0 8.3, 13.2, 21.4, 35.3, 65.5, 85.1, 86.3, 118.8, 128.0 (2C), 128.4 (2C), 129.0 (2C), 131.6
(20), 131.9, 136.9, 138.8, 202.6; IR (KBr): 3447, 3058, 3027, 2921, 2224, 1669, 1597,
1578, 1509, 1448, 1417, 1346, 1257, 1198, 1177, 1038, 1003, 981, 933, 919, 817, 706, 640
cm'l; HRMS (EI) for C50H30;: caled 290.1307, found 290.1312.

OH
s F
\ | 0~ "Ph
Ale

Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 5:1) afforded the title compound as a brown yellow sticky liquid in
78% yield. '"H NMR (CDCls, Me4Si, 300 MHz): § 1.09-1.16 (m, 1H), 1.25-1.31 (m, 1H),
1.33-1.40 (m, 1H), 1.42-1.48 (m, 1H), 3.04 (d, J = 7.2 Hz, 1H), 5.30 (d, J = 7.2 Hz, 1H),
6.93-6.97 (m, 1H), 71.6-7.18 (m, 1H), 7.24-7.26 (m, 1H), 7.40-7.45 (m, 2H), 7.49-7.54 (m,
1H), 7.74-7.78 (m, 2H); °C NMR (CDCls, MesSi, 75Mz): & 8.6, 13.1, 35.2, 65.6, 79.4,
89.9, 121.7, 126.9, 127.6, 128.0 (2C), 128.4 (2C), 132.0, 132.6, 136.8, 202.5; IR (KBr):
3441, 3103, 3023, 2896, 2220, 1668, 1597, 1578, 1517, 1447, 1422, 1343, 1257, 1190,
1036, 970, 850, 702 cm™'; HRMS (EI) for C;7H40,S: caled 282.0715, found 282.0718.

OH

Ph¢
O

Alg OMe

Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 5:1) afforded the title compound as a brown sticky liquid in 71% yield.
"H NMR (CDCls, Me,Si, 300 MHz): & 1.03-1.11 (m, 1H), 1.24-1.29 (m, 1H), 1.33-1.41 (m,
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2H), 2.91 (dd, J = 7.8, 1.2 Hz, 1H), 3.85 (s, 3H), 5.29 (d, J = 7.2 Hz, 1H), 6.90-6.95 (m,
2H), 7.26-7.33 (m, 3H), 7.37-7.40 (m, 2H), 7.87-7.92 (m, 2H); >C NMR (CDCl;, Me4Si,
75 MHz): § 7.8, 12.4, 34.8, 55.4, 66.0, 86.0, 86.2, 113.6 (2C), 122.0, 128.2 (2C), 128.6,
129.1, 130.9 (2C), 131.7 (2C), 163.0, 199.8; IR (KBr): 3446, 3062, 3007, 2935, 2840,
2222, 1666, 1599, 1574, 1509, 1490, 1443, 1419, 1345, 1309, 1255, 1167, 1032, 980, 917,
842, 758, 692 cm™'; HRMS (EI) for CyoH;305: calcd 306.1256, found 306.1247.

OMe

-1
Ph

(@) Ph
Bla

Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 5:1) afforded the title compound as a light yellow sticky liquid in 72%
yield. '"H NMR (CDCls, Me,Si, 300 MHz): & 1.02-1.07 (m, 1H), 1.31-1.42 (m, 2H),
1.52-1.57 (m, 1H), 3.27 (s, 3H), 5.13 (s, 1H), 7.28-7.33 (m, 3H), 7.39-7.55 (m, 5H),
7.81-7.83 (m, 2H); °C NMR (CDCls, MesSi, 75 MHz): § 8.0, 12.8, 33.2, 56.6, 73.8, 83.5,
87.6, 122.0, 128.0 (2C), 128.3 (4C), 128.7, 131.7 (2C), 131.8, 137.3, 201.4; IR (KBr):
3061, 2996, 2934, 2900, 2822, 2215, 1680, 1598, 1578, 1490, 1446, 1348, 1257, 1190,
1177, 1088, 1031, 1004, 995, 969, 920, 780, 757, 722, 692 cm™'; HRMS (EI) for CaoH 505
calcd 290.1307, found 290.1303.

OMe

=
(o] Ph

MeO B1b

Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 10:1) afforded the title compound as a light yellow sticky liquid in
79% yield. '"H NMR (CDCls, Me4Si, 300 MHz): § 1.01-1.06 (m, 1H), 1.30-1.41 (m, 2H),
1.51-1.56 (m, 1H), 3.26 (s, 3H), 3.80 (s, 3H), 5.11 (s, 1H), 6.82-6.86 (m, 2H), 7.33-7.38 (m,
2H), 7.42-7.56 (m, 3H), 7.80-7.84 (m, 2H); *C NMR (CDCl;, Me4Si, 75 MHz): § 7.9, 12.8,
33.3, 55.2, 56.5, 73.9, 82.0, 87.5, 113.9 (2C), 114.0, 128.0 (2C), 128.3 (2C), 131.8, 133.2
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(20), 137.3, 159.8, 201.4; IR (KBr): 3059, 3000, 2935, 2838, 2219, 1679, 1606, 1570,
1509, 1446, 1418, 1348, 1291, 1248, 1174, 1088, 1032, 1002, 968, 923, 833, 804, 779, 714
cm'l; HRMS (EI) for C;1H200s: caled 320.1412, found 320.1406.

OMe

=
0~ ~Ph

Me
Bilc

Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 20:1) afforded the title compound as a light yellow sticky liquid in
82% yield. '"H NMR (CDCls, Me4Si, 300 MHz): & 1.00-1.06 (m, 1H), 1.33-1.41 (m, 2H),
1.51-1.57 (m, 1H), 2.34 (s, 3H), 3.26 (s, 3H), 5.12 (s, 1H), 7.12 (d, J = 7.8 Hz, 2H), 7.31 (d,
J = 8.4 Hz, 2H), 7.42-7.55 (m, 3H), 7.80-7.83 (m, 2H); >C NMR (CDCls, Me,Si, 75 MHz):
079,128, 21.4, 33.2, 56.5, 73.8, 82.7, 87.7, 118.9, 128.0 (2C), 128.3 (2C), 129.0 (2C),
131.6 (2C), 131.8, 137.3, 138.9, 201.4; IR (KBr): 3077, 3056, 3032, 2993, 2942, 2923,
2880, 2819, 2220, 1680, 1597, 1578, 1509, 1448, 1418, 1353, 1308, 1257, 1188, 1086,
1002, 969, 816, 721, 642 cm™; HRMS (EI) for C2;Hy00,: caled 304.1463, found 304.1465.

OMe
=
(@] Ph

Cl
Bld

Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 40:1) afforded the title compound as a colorless sticky liquid in 61%
yield (overall yield for two steps). 'H NMR (CDCls, Me,Si, 300 MHz): & 1.04-1.09 (m,
1H), 1.28-1.39 (m, 2H), 1.51-1.56 (m, 1H), 3.27 (s, 3H), 5.10 (s, 1H), 7.26-7.36 (m, 4H),
7.43-7.56 (m, 3H), 7.80-7.83 (m, 2H); *C NMR (CDCls, Me4Si, 75 MHz): & 8.1, 12.6,
33.2, 56.6, 73.7, 84.6, 86.4, 120.4, 128.0 (2C), 128.3 (2C), 128.6 (2C), 131.9, 133.0 (2C),
134.7, 137.2, 201.2; IR (KBr): 3064, 2994, 2933, 2900, 2822, 2223, 1680, 1597, 1578,
1489, 1447, 1420, 1397, 1347, 1256, 1191, 1089, 1015, 1003, 968, 922, 829, 780, 765, 699,
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655 cm'l; HRMS (EI) for C;0H70,Cl: calcd 324.0917, found 324.0915.

OMe
=Z
= @) Ph
\ S
Ble

Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 15:1) afforded the title compound as a light brown sticky liquid in
89% yield (overall yield for two steps). 'H NMR (CDCls, Me,Si, 300 MHz): & 1.03-1.08
(m, 1H), 1.28-1.39 (m, 2H), 1.52-1.57 (m, 1H), 3.26 (s, 3H), 5.12 (s, 1H), 6.97 (t, J =3.9
Hz, 1H), 7.21 (d, J =3.3 Hz, 1H), 7.27 (d, J = 5.4 Hz, 1H), 7.43-7.56 (m, 3H), 7.81 (d, J =
7.2 Hz, 2H); °C NMR (CDCls;, Me,Si, 75 MHz): & 8.1, 12.8, 33.2, 56.7, 74.0, 80.8, 87.5,
121.7, 127.0, 127.6, 128.0 (2C), 128.3 (2C), 131.8, 132.6, 137.2, 201.2; IR (KBr): 3103,
3083, 2994, 2933, 2900, 2822, 2218, 1679, 1598, 1578, 1447, 1422, 1344, 1322, 1303,
1259, 1190, 1088, 1035, 1007, 991, 970, 851, 779, 703, 645 cm”; HRMS (EI) for
CisHi60,S: caled 296.0871, found 296.0870.

I o
MeO

Bif
Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 20:1) afforded the title compound as a brown red sticky liquid in 66%
yield (overall yield for two steps). 'H NMR (CDCls, Me,Si, 300 MHz): & 1.04-1.09 (m,
1H), 1.34-1.47 (m, 2H), 1.55-1.60 (m, 1H), 3.30 (s, 3H), 3.89 (s, 3H), 5.17 (s, 1H), 7.08 (d,
J=1.5Hz, 1H), 7.15 (dd, J=9.0, 2.4 Hz, 1H), 7.40-7.55 (m, 4H), 7.65 (d, J = 5.2 Hz, 1H),
7.67 (d, J = 5.8 Hz, 1H), 7.82-7.86 (m, 3H); °C NMR (CDCls, Me,Si, 75 MHz): § 8.0,
12.8, 33.3, 55.2, 56.6, 73.9, 82.8, 88.1, 105.6, 116.7, 119.5, 126.8, 128.0 (2C), 128.2, 128.3
(20), 128.8, 129.2, 131.6, 131.8, 134.2, 137.3, 158.4, 201.4; IR (KBr): 3059, 2999, 2935,
2822, 2221, 1678, 1629, 1601, 1499, 1483, 1447, 1390, 1347, 1246, 1198, 1163, 1122,
1087, 1029, 1004, 968, 892, 853, 806, 779, 700, 644 cm™; HRMS (EI) for CasHOs5: caled
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370.1569, found 370.1568.

OMe

Z
Ph
o}

Blg OMe

Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 20:1-10:1) afforded the title compound as a brown yellow sticky
liquid in 90% yield. '"H NMR (CDCls, Me4Si, 300 MHz): § 0.95-1.00 (m, 1H), 1.27-1.38
(m, 2H), 1.43-1.48 (m, 1H), 3.32 (s, 3H), 3.86 (s, 3H), 5.12 (s, 1H), 6.92-6.97 (m, 2H),
7.26-7.35 (m, 3H), 7.41-7.44 (m, 2H), 7.90-7.94 (m, 2H); *C NMR (CDCls, Me,Si, 75
MHz): 6 7.4, 11.7, 32.7, 55.3, 56.5, 74.3, 83.5, 87.6, 113.5 (2C), 122.0, 128.3 (2C), 128.6,
129.3, 130.8 (2C), 131.7 (2C), 162.8, 198.8; IR (KBr): 3062, 2999, 2935, 2839, 2822,
2222,1671, 1601, 1575, 1509, 1490, 1443, 1418, 1347, 1309, 1254, 1167, 1088, 1030, 995,
971, 842, 758, 691, 608, 589 cm™; HRMS (EI) for CyH0;: caled 320.1412, found
320.1414.

OMe

Z
Ph
Ph

la

Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 50:1) afforded the title compound as a light yellow sticky liquid in
93% yield. '"H NMR (CDCls, Me4Si, 300 MHz): § 0.76-0.81 (m, 1H), 0.99-1.05 (m, 1H),
1.18-1.30 (m, 2H), 3.32 (s, 3H), 4.45 (s, 1H), 5.29 (d, J = 0.9 Hz, 1H), 5.43 (d, J= 0.9 Hz,
1H), 7.25-7.42 (m, 8H), 7.57-7.61 (m, 2H); °C NMR (CDCls, Me,Si, 75 MHz): § 7.7, 12.3,
28.2,56.8,74.7, 85.3, 86.6, 115.1, 122.5, 127.0 (2C), 127.5, 128.2 (2C), 128.2 (2C), 128.4,
131.7 (2C), 140.1, 148.8; IR (KBr): 3082, 3055, 3020, 2995, 2962, 2929, 2901, 2851, 2820,
2214, 1624, 1599, 1573, 1490, 1443, 1325, 1261, 1188, 1088, 1028, 905, 798, 777, 756,
704, 691 cm™'; HRMS (EI) for C;1H0O: caled 288.1514, found 288.1517.
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=

MeO 1b

Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 50:1) afforded the title compound as a brown sticky liquid in 56%
yield (the starting material of B1b was recovered in 29% yield). "H NMR (CDCls, Me,Si,
300 MHz): 6 0.74-0.80 (m, 1H), 0.99-1.05 (m, 1H), 1.17-1.29 (m, 2H), 3.31 (s, 3H), 3.80
(s, 3H), 4.44 (s, 1H), 5.28 (d, J = 1.2 Hz, 1H), 5.42 (d, J = 1.2 Hz, 1H), 6.80-6.85 (m, 2H),
7.25-7.38 (m, 5H), 7.57-7.61 (m, 2H); °C NMR (CDCls, Me,Si, 75 MHz): § 7.6, 12.4,
28.2, 55.3, 56.7, 74.8, 83.8, 86.5, 113.8 (2C), 114.6, 115.1, 127.1 (2C), 127.5, 128.2 (2C),
133.2 (2C), 140.2, 148.8, 159.6; IR (KBr): 3083, 2931, 2838, 2222, 1606, 1571, 1509,
1493, 1464, 1443, 1290, 1248, 1173, 1088, 1033, 905, 832, 777, 704 cm™'; HRMS (EI) for
C2H2,04: caled 318.1620, found 318.1630.

OMe

=

Me 1c

Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 40:1) afforded the title compound as a brown sticky liquid in 92%
yield. '"H NMR (CDCls;, Me,sSi, 300 MHz): § 0.74-0.80 (m, 1H), 0.98-1.03 (m, 1H),
1.18-1.26 (m, 2H), 2.32 (s, 3H), 3.31 (s, 3H), 4.45 (s, 1H), 5.28 (d, J = 0.6 Hz, 1H), 5.42 (s,
1H), 7.09 (d, J = 7.8 Hz, 2H), 7.21-7.37 (m, 5H), 7.59 (dd, J = 8.1, 1.2 Hz, 2H); °C NMR
(CDCls, MesSi, 75 MHz): 6 7.7, 12.3, 21.4, 28.2, 56.7, 74.7, 84.6, 86.7, 115.1, 119.5, 127.0
(20), 127.5, 128.1 (2C), 129.0 (2C), 131.6 (2C), 138.4, 140.2, 148.8; IR (KBr): 3082, 3053,
3027, 2993, 2925, 28219, 2223, 1624, 1573, 1510, 1493, 1445, 1419, 1324, 1257, 1188,
1088, 1023, 1012, 904, 816, 777, 704 cm™'; HRMS (EI) for CyH,,0: caled 302.1671,
found 302.1668.
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=

Cl 1d

Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 50:1) afforded the title compound as a light brown sticky liquid in
77% yield (the starting material of B1d was recovered in 14% yield). 'H NMR (CDCls,
Me,Si, 300 MHz): 6 0.78-0.82 (m, 1H), 0.99-1.04 (m, 1H), 1.16-1.23 (m, 2H), 3.31 (s, 3H),
4.42 (s, 1H), 5.29 (s, 1H), 5.43 (s, 1H), 7.25-7.37 (m, 7H), 7.57-7.60 (m, 2H); *C NMR
(CDCl3, MesSi, 75 MHz): 6 7.9, 12.1, 28.3, 56.9, 74.7, 85.5, 86.5, 115.3, 121.0, 127.0 (2C),
127.6, 128.2 (2C), 128.6 (2C), 132.9 (2C), 134.4, 140.1, 148.6; IR (KBr): 3084, 3055,
2990, 2929, 2853, 2820, 2221, 1489, 1464, 1445, 1397, 1324, 1254, 1188, 1091, 1016, 906,
828, 777,705 cm™; HRMS (EI) for CH9OCI: caled 322.1124, found 322.1124.

OMe

le

Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 10:1) afforded the title compound as a brown red sticky liquid in 79%
yield. '"H NMR (CDCls;, Me,sSi, 300 MHz): & 0.76-0.81 (m, 1H), 0.99-1.03 (m, 1H),
1.15-1.26 (m, 2H), 3.30 (s, 3H), 4.44 (s, 1H), 5.28 (d, J = 1.5 Hz, 1H), 5.43 (d, J = 1.5 Hz,
1H), 6.94 (dd, J=5.4, 3.3 Hz, 1H), 7.16 (dd, J=3.3, 1.5 Hz, 1H), 7.22 (dd, J= 5.4, 1.2 Hz,
1H), 7.25-7.37 (m, 3H), 7.56-7.60 (m, 2H); °C NMR (CDCls, Me,Si, 75 MHz): § 7.9, 12.2,
28.3, 56.9, 74.9, 79.8, 89.5, 115.2, 122.4, 126.9, 127.0 (2C), 127.1, 127.5, 128.2 (20C),
132.2, 140.0, 148.6; IR (KBr): 3083, 3055, 2995, 2930, 2900, 2820, 2216, 1623, 1573,
1517, 1493, 1444, 1422, 1355, 1323, 1187, 1088, 1028, 996, 906, 850, 777, 703 cm’;
HRMS (EI) for C;9H;30S: calcd 294.1078, found 294.1075.
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90 o
MeO

1f

Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 25:1) afforded the title compound as a brown sticky liquid in 63%
yield (the starting material of B1f was recovered in 26% yield). '"H NMR (CDCls, Me,Si,
300 MHz): 6 0.78-0.84 (m, 1H), 1.02-1.08 (m, 1H), 1.23-1.33 (m, 2H), 3.35 (s, 3H), 3.91
(s, 3H), 4.50 (s, 1H), 5.31 (d, J=0.9 Hz, 1H), 5.44 (d, J = 1.2 Hz, 1H), 7.05 (d, J=2.4 Hz,
1H), 7.15 (dd, J = 8.7, 2.4 Hz, 1H), 7.24-7.43 (m, 4H), 7.60-7.69 (m, 4H), 7.84 (s, 1H); °C
NMR (CDCls, MesSi, 75 MHz): 6 7.8, 12.4, 28.3, 55.3, 56.8, 74.9, 84.9, 87.1, 105.7, 115.2,
117.4,119.4, 126.7, 127.1 (2C), 127.5, 128.2 (2C), 128.3, 129.0, 129.2, 131.4, 134.1, 140.2,
148.8, 158.3; IR (KBr): 3082, 3057, 3000, 2935, 2901, 2840, 2820, 2221, 1629, 1601,
1498, 1483, 1462, 1390, 1333, 1270, 1244, 1198, 1162, 1122, 1087, 1029, 891, 853, 806,
777,705, 663 cm™; HRMS (EI) for CoHa405: caled 368.1776, found 368.1769.

OMe
Ph //

1g OMe
Purification of the crude product by flash chromatography on silica gel (eluent: petroleum
ether/ethyl acetate = 15:1) afforded the title compound as a brown liquid in 90% yield. 'H
NMR (CDCls, Me4Si, 300 MHz): 8 0.73-0.79 (m, 1H), 0.97-1.03 (m, 1H), 1.16-1.26 (m,
2H), 3.33 (s, 3H), 3.81 (s, 3H), 4.46 (s, 1H), 5.21 (d, J = 0.9 Hz, 1H), 5.36 (d, J = 0.9 Hz,
1H), 6.87-6.91 (m, 2H), 7.28-7.31 (m, 3H), 7.38-7.42 (m, 2H), 7.52-7.56 (m, 2H); °C
NMR (CDCls, MesSi, 75 MHz): 6 7.7, 12.2, 28.2, 55.2, 56.8, 74.8, 85.4, 86.6, 113.5 (2C),
113.7, 122.6, 128.1 (2C), 128.2 (2C), 128.3, 131.7 (2C), 132.5, 148.1, 159.1; IR (KBr):
3084, 3034, 2998, 2933, 2902, 2835, 2821, 2222, 1607, 1573, 1510, 1490, 1463, 1443,
1324, 1292, 1248, 1177, 1087, 1032, 900, 836, 757, 691 cm™'; HRMS (EI) for CoHp0;:
caled 318.1620, found 318.1620.
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Synthese of the substrate 1h:

' OFt 1.37'BUOK OEt
_ 1.2NaH 2.0 E;SO, _ 1.5 PhzPMel —
=z = S =
Ph THF, 0°C  reflux, 3-5h Ph Benzene, 130°C Ph o
o~ "Ph L 69% O™ Ph 36h, 96%
Ala B1h 1h

To a solution of Ala (3.0 mmol, 0.83 g) in THF (10 mL) was added NaH (3.6 mmol, 0.14
g, 60% dispersion in mineral oil) slowly at 0 °C. The reaction mixture was stirred for 1
hour at 0 °C and then Et;SO4 (6.0 mmol, 0.79 mL) was added slowly at the same
temperature. The reaction mixture was warmed up to room temperature and then refluxed
for about 5 hours until the reaction was complete as monitored by thin-layer
chromatography. The reaction mixture was cooled to room temperature and quenched with
a saturated aqueous solution of NH4Cl, extracted with EtOAc. The extract was washed
with brine and dried over Na,SO4. The solvent was evaporated in vacuo and the residue
was purified by flash chromatography on silica gel (eluent: petroleum ether/ethyl acetate =
20:1-10:1) to afford the title compound B1h as a brown yellow sticky liquid in 69% yield.
'H NMR (CDCls, Me,Si, 300 MHz): & 0.98-1.06 (m, 4H), 1.32-1.40 (m, 2H), 1.54-1.59 (m,
1H), 3.14-3.24 (m, 1H), 3.64-3.72 (m, 1H), 5.20 (s, 1H), 7.27-7.32 (m, 3H), 7.39-7.54 (m,
5H), 7.80 (d, J = 7.5 Hz, 2H); >C NMR (CDCls;, Me4Si, 75 MHz): § 8.0, 12.7, 14.7, 33.2,
64.5, 71.9, 84.2, 87.0, 122.1, 127.9 (2C), 128.2 (2C), 128.3 (2C), 128.6, 131.68, 131.73
(20), 137.7,201.7; IR (KBr): 3080, 3060, 3022, 2976, 2929, 2871, 2221, 1681, 1598, 1578,
1490, 1446, 1347, 1316, 1304, 1258, 1198, 1176, 1122, 1084, 1032, 986, 922, 757, 721,
692, 646 cm™'; HRMS (EI) for C2H200;: caled 304.1463, found 304.1467.

Methylenation:4 To a suspension of PhsPMel (2.91 mmol, 1.18 g) in benzene (5.8 mL)
was added ‘BuOK (2.65 mmol, 0.30 g) at room temperature under the nitrogen atmosphere.
The reaction mixture was heated to 130 °C and stirred for 1h, then most of the benzene was
vaporized via a needle until the reaction mixture became slurry. The mixture was cooled to
room temperature and a solution of B1h (1.94 mmol, 0.59 g) in benzene (1.9 mL) was
added. The mixture was heated to 130 °C again and then most of the benzene was

vaporized via a needle until the reaction mixture became slurry. The Schlenk tube was
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sealed and the reaction mixture was continued to stir for 36 hours. The mixture was cooled
to room temperature and quenched with H,O, extracted with Et;O. The extract was dried
over Na,SO4. The solvent was evaporated in vacuo and the residue was purified by flash
chromatography on silica gel (eluent: petroleum ether/ethyl acetate = 10:1) to yield the
desired 1h as a brown yellow sticky liquid in 96% yield. '"H NMR (CDCls, Me4Si, 300
MHz): 6 0.75-0.79 (m, 1H), 0.99-1.03 (m, 1H), 1.09 (t, J = 6.9 Hz, 3H), 1.19-1.28 (m, 2H),
3.23-3.33 (m, 1H), 3.66-3.77 (m, 1H), 4.53 (s, 1H), 5.29 (d, J = 1.2 Hz, 1H), 5.41 (d, J =
0.9 Hz, 1H), 7.25-7.42 (m, 8H), 7.56-7.60 (m, 2H); *C NMR (CDCls, Me,4Si, 75 MHz): &
8.0, 11.8, 14.9, 28.3, 64.6, 72.6, 85.9, 86.2, 115.1, 122.7, 127.1 (2C), 127.4, 128.1 (2C),
128.2 (2C), 128.2, 131.7 (2C), 140.4, 149.0; IR (KBr): 3082, 3055, 3021, 2975, 2869,
2221, 1600, 1491, 1443, 1318, 1121, 1087, 1029, 905, 777, 756, 704, 691 cm™'; HRMS (EI)
for C,,H»,0: caled 302.1671, found 302.1676.

Synthese of the substrate 1i:

A N A N
OH o 1.5'BUOK ?
P 12NaH 202 1.5 PhgPMel _
7 = o
Ph THF, 0°C 60°C, 6h  Ph Benzene, 130°C Ph Ph
O™ Ph 91% 07 "Ph  45h, 56%
Ala B1j 1

To a solution of Ala (10.0 mmol, 2763 mg) in THF (30 mL) was added NaH (12.0 mmol,
0.48 g, 60% dispersion in mineral oil) slowly at 0 °C. The reaction mixture was stirred for
1 hour at 0 °C and then 3-bromo-1-propene (20.0 mmol, 1.73 mL) was added slowly at the
same temperature. The reaction mixture was warmed up to 60 °C and stirred for 6 hours.
Then the mixture was cooled to room temperature and quenched with a saturated aqueous
solution of NH,4Cl, extracted with EtOAc. The extract was washed with brine and dried
over Na,SO4. The solvent was evaporated in vacuo and the residue was purified by flash
chromatography on silica gel (eluent: petroleum ether/ethyl acetate = 10:1) to afford the
title compound B1li as a yellow liquid in 91% yield. '"H NMR (CDCls, Me,Si, 400 MHz): &
1.03-1.07 (m, 1H), 1.34-1.40 (m, 2H), 1.55-1.59 (m, 1H), 3.76-3.82 (m, 1H), 4.12-4.17 (m,
1H), 5.01 (dq, J = 14.4, 1.6 Hz, 1H), 5.11 (dq, J = 17.2, 2.0 Hz, 1H), 5.25 (s, 1H),
5.50-5.59 (m, 1H), 7.28-7.35 (m, 3H), 7.39-7.46 (m, 4H), 7.49-7.54 (m, 1H), 7.79-7.82 (m,
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2H); °C NMR (CDCls, Me,Si, 100 MHz): & 8.0, 12.8, 33.2, 69.7, 71.2, 83.8, 87.3, 117.5,
122.0, 128.0 (2C), 128.2 (2C), 128.3 (2C), 128.7, 131.7 (2C), 133.7, 137.5, 201.4. One
carbon overlapped with other signals; IR (KBr): 3081, 3056, 3019, 2917, 2856, 2222, 1646,
1624, 1599, 1573, 1491, 1443, 1421, 1352, 1318, 1253, 1130, 1070, 1030, 993, 910, 777,
756, 704, 691cm™; HRMS (EI) for CxH00,: caled 316.1463, found 316.1464.

Methylenation:4 To a suspension of PhsPMel (13.27 mmol, 5.36 g) in benzene (15 mL)
was added BuOK (13.27 mmol, 1.49 g) at room temperature under the nitrogen
atmosphere. The reaction mixture was heated to 130 °C and stirred for 1h, then most of the
benzene was vaporized via a needle until the reaction mixture became slurry. The mixture
was cooled to room temperature and a solution of B1li (8.85 mmol, 2.8 g) in benzene was
added. The mixture was heated to 130 °C again and stirred for 15 min, then most of the
benzene was vaporized via a needle until the reaction mixture became slurry. The Schlenk
tube was sealed and the reaction mixture was continued to stir for 45 hours. The mixture
was cooled to room temperature and quenched with H,O, extracted with Et,O. The extract
was dried over Na,SOy. The solvent was evaporated in vacuo and the residue was purified
by flash chromatography on silica gel (eluent: petroleum ether/ethyl acetate = 50:1-25:1) to
yield the desired 1i as a yellow sticky liquid in 56% yield (the starting material of B1i was
recovered in 33% yield). '"H NMR (CDCl;, Me,Si, 300 MHz): § 0.73-0.84 (m, 1H),
0.96-1.07 (m, 1H), 1.21-1.29 (m, 2H), 3.85 (dd, J = 12.9, 6.0 Hz, 1H), 4.16-4.22 (m, 1H),
4.58 (s, 1H), 5.04 (dd, J =10.5, 1.2 Hz, 1H), 5.07 (dd, J = 17.7, 1.5 Hz, 1H), 5.30 (s, 1H),
5.43 (s, 1H), 5.66-5.79 (m, 1H), 7.25-7.42 (m, 8H), 7.58-7.60 (m, 2H); >C NMR (CDCls,
Me,Si, 75 MHz): 8 8.1, 12.0, 28.3, 69.8, 72.1, 85.8, 86.3, 115.3, 117.0, 122.6, 127.1 (2C),
127.5, 128.1 (2C), 128.2 (2C), 128.3, 131.7 (2C), 134.3, 140.2, 148.8; IR (KBr): 3081,
3056, 3019, 2917, 2856, 2222, 1646, 1624, 1599, 1573, 1491, 1443, 1421, 1352, 1318,
1253, 1130, 1070, 1030, 993, 910, 777, 756, 704, 691cm™; HRMS (EI) for Co3HO: caled
314.1671, found 314.1667.

Synthese of the substrates Z-1j and E-1j:
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OMe OMe

OMe 2.0 'BUOK
/f 2.0 PthCHiCHgl y A et A o
Ph 0P ph Benzene, 130°C, 60h e~ Ph Ph

H Me
Bla Z-1j E-1j

To a suspension of Ph;PCH,CHsI (10.0 mmol, 4.18 g) in benzene (10 mL) was added
‘BuOK (10.0 mmol, 1.12 g) at room temperature under the nitrogen atmosphere. The
reaction mixture was heated to 130 °C and stirred for 1h, then most of the benzene was
vaporized via a needle until the reaction mixture became slurry. The mixture was cooled to
room temperature and a solution of Bla (5.0 mmol, 1.45 g) in benzene (5 mL) was added.
The mixture was heated to 130 °C again, then most of the benzene was vaporized via a
needle until the reaction mixture became slurry. The Schlenk tube was sealed and the
reaction mixture was continued to stir for 60 hours. The mixture was cooled to room
temperature and quenched with H,O, extracted with Et,O. The extract was dried over
Na,S0s4. The solvent was evaporated in vacuo and the residue was purified by flash
chromatography on silica gel to give the desired Z-1j (eluent: petroleum ether/CH,Cl, =
15:1) as a light brown sticky liquid in 24% yield, and E-1j (eluent: petroleum ether/CH,Cl,
= 5:1-2:1) as a brown sticky liquid in 23% yield. Z-1j : '"H NMR (CDCls;, Me,Si, 300
MHz): § 0.58-0.66 (m, 2H), 1.24-1.35 (m, 2H), 2.01 (d, J = 7.2 Hz, 3H), 3.47 (s, 3H), 4.62
(s, 1H), 6.12 (q, J = 7.2 Hz, 1H), 7.19-7.22 (m, 1H), 7.25-7.32 (m, 5H), 7.41-7.44 (m, 2H),
7.60-7.62 (m, 2H); >C NMR (CDCls, Me4Si, 75 MHz): § 10.7, 13.4, 15.4, 24.1, 57.5, 76.7,
85.8, 86.5, 122.6, 126.3, 127.2 (2C), 127.7 (2C), 128.2 (2C), 128.3, 128.5, 131.7 (2C),
141.2, 142.2; IR (KBr): 3081, 3055, 3019, 3001, 2930, 2904, 2855, 2819, 2222, 1598,
1490, 1443, 1320, 1189, 1090, 1031, 1014, 963, 914, 892, 840, 757, 691 cm™; HRMS (EI)
for CosHpO: caled 302.1671, found 302.1672. E-1j: 'H NMR (CDCls, Me,Si, 300Mz): &
0.69-0.75 (m, 1H), 1.02-1.14 (m, 3H), 1.54 (d, J = 7.2 Hz, 3H), 3.33 (s, 3H), 5.29 (s, 1H),
5.75 (q, J = 6.9 Hz, 1H), 7.24-7.31 (m, 6H), 7.33-7.40 (m, 4H); °C NMR (CDCls, MesSi,
75 MHz): 6 7.3, 11.7, 14.8, 30.2, 56.6, 74.6, 85.6, 86.2, 122.7, 123.6, 126.7, 128.0 (2C),
128.2, 128.2 (2C), 129.2 (2C), 131.7 (2C), 140.1, 141.3; IR (KBr): 3080, 3054, 3019, 2983,
2930, 2856, 2819, 2221, 1599, 1491, 1442, 1323, 1189, 1090, 1028, 1006, 996, 962, 914,
756, 702, 691 ¢cm’'; HRMS (EI) for CyH»0: caled 302.1671, found 302.1668. The
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structures of Z-1j and E-1j were confirmed by 2D NOESY spectra.

OMe

/f
Ph
Ph

3a

It was synthesized from cyclobutyl(phenyl)methanone using LDA as base according to the
procedure described for 1a. Overall yield: 50%. '"H NMR (CDCls, Me,sSi, 300MHz): &
1.78-1.92 (m, 1H), 1.99-2.14 (m, 1H), 2.29-2.57 (m, 4H), 3.42 (s, 3H), 4.20 (s, 1H), 5.340
(s, 1H), 5.344 (s, 1H), 7.25-7.37 (m, 8H), 7.43-7.46 (m, 2H); *C NMR (CDCl;, Me,Si, 75
MHz): 6 15.4, 28.9, 30.1, 50.9, 57.4, 77.4, 86.5, 86.9, 114.8, 123.0, 126.9, 127.8 (2C),
127.9 (2C), 128.2, 128.3 (2C), 131.7 (2C), 141.4, 153.3; IR (KBr): 3080, 3055, 2987, 2939,
2820, 2214, 1599, 1572, 1490, 1442, 1323, 1195, 1093, 903, 777, 756, 691cm™; HRMS
(ED) for C5,H»,0: caled 302.1671, found 302.1672.

OMe

=1
Ph
Ph

3b

It was synthesized from 2-methyl-1-phenylpropan-1-one using LDA as base according to
the procedure described for 1a. Overall yield: 13%. '"H NMR (CDCls, Me4Si, 300 MHz): &
1.26 (s, 3H), 1.35 (s, 3H), 3.41 (s, 3H), 3.92 (s, 1H), 4.95 (s, 1H), 5.33 (s, 1H), 7.20-7.24
(m, 2H), 7.27-7.33 (m, 6H), 7.42-7.45 (m, 2H); °C NMR (CDCls, Me,Si, 75 MHz): 8 22.1,
24.4, 44.4, 57.0, 77.6, 86.7, 87.1, 114.9, 122.9, 126.6, 127.5 (2C), 128.20, 128.23 (20),
129.2 (2C), 131.7 (2C), 142.4, 155.7; IR (KBr): 3079, 3055, 2974, 2934, 2819, 2215, 1599,
1490, 1442, 1378, 1333, 1178, 1147, 1094, 1029, 910, 756, 704, 691 cm™'; HRMS (EI) for
C21H2,0: caled 290.1671, found 290.1674.

General procedure for Au(l)-catalyzed benzannulation of 3-alkoxy-1,5-enynes.
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4
OR 2-10 equiv NuH

5% AUCIPPh, / 5%AgBF, Nu
Z
0,
Rl g2 CICH,CH,CI, rt or 60 °C RL R2
R3 R®
1 2

To a solution of 1,5-enyne 1 (0.3 mmol) and alcohol (2-10 equiv) in CICH,CH,Cl (6 mL)
was added Ph;PAuCl (0.015 mmol, 7.4 mg) and AgBF, (0.015 mmol, 300 uL, used as a
0.05 M solution in toluene). The resulting solution was stirred at room temperature or 60
°C until the reaction was complete as monitored by thin-layer chromatography. The solvent
was evaporated under the reduced pressure and the residue was purified by
chromatography on silica gel (eluent: petroleum ether / ethyl acetate) to afford the benzene

derivatives 2.

/@(\/OMG
Ph Ph

2a
(2a). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 50:1) afforded the title compound 2a as a brown sticky
liquid in 83% yield. "H NMR (CDCls, Me,Si, 300 MHz): § 2.91 (t, J = 7.2 Hz, 2H), 3.24 (s,
3H), 3.47 (t, J = 7.2 Hz, 2H), 7.28-7.47 (m, 10H), 7.54 (dd, J = 7.8, 2.1 Hz, 1H), 7.60-7.62
(m, 2H); °C NMR (CDCls;, Me,Si, 75 MHz): § 32.8, 58.5, 73.0, 126.0, 127.0 (3C), 127.2,
128.1 (20), 128.7 (2C), 128.8, 129.2 (2C), 130.1, 135.2, 139.0, 140.6, 141.5, 142.7; IR
(KBr): 3057, 3027, 2976, 2925, 2871, 2824, 1600, 1479, 1443, 1383, 1180, 1113, 1027,
1012, 1000, 968, 895, 833, 762, 700 cm™'; HRMS (EI) for C,1H,00: calcd 288.1514, found

288.1513.
Ph Ph
2b

(2b). Purification of the crude product by flash chromatography on silica gel (eluent:

petroleum ether/ethyl acetate = 100:1) afforded the title compound 2b as a light yellow
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sticky liquid in 69% yield. '"H NMR (CDCls, Me,Si, 300 MHz): & 1.13 (t, J = 7.2 Hz, 3H),
291 (t, J = 6.9 Hz, 2H), 3.38 (q, J = 7.2 Hz, 2H), 3.51 (t, J = 7.5 Hz, 2H), 7.28-7.42 (m,
10H), 7.52-7.55 (m, 1H), 7.59 (d, J = 7.5 Hz, 2H); >C NMR (CDCls, Me,Si, 75 MHz): &
15.1, 33.0, 66.0, 71.0, 125.9, 126.95, 126.97 (2C), 127.1, 128.1 (2C), 128.7 (2C), 128.8,
129.2 (2C), 130.2, 135.3, 138.9, 140.6, 141.5, 142.7; IR (KBr): 3058, 3027, 2971, 2865,
1600, 1479, 1442, 1376, 1354, 1261, 1106, 1075, 1025, 894, 800, 762, 700 cm™'; HRMS
(EI) for C5,H,0: caled 302.1671, found 302.1674.

AT

2c

(2c). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 50:1) afforded the title compound 2c as a light yellow
sticky liquid in 77% yield. '"H NMR (CDCls, Me,Si, 300 MHz): § 0.81 (t, J = 7.2 Hz, 3H),
1.02 (d, J = 6.0 Hz, 3H), 1.26-1.50 (m, 2H), 2.90 (t, J = 7.5 Hz, 2H), 3.16-3.23 (m, 1H),
3.40-3.48 (m, 1H), 3.51-3.59 (m, 1H), 7.28-7.47 (m, 10H), 7.53 (dd, J = 8.1, 2.1 Hz, 1H),
7.58-7.62 (m, 2H),; >°C NMR (CDCls, Me4Si, 75 MHz): § 9.7, 19.1, 29.0, 33.5, 68.7, 76.6,
125.9, 126.9, 127.0 (2C), 127.1, 128.1 (2C), 128.69 (2C), 128.74, 129.2 (2C), 130.3, 135.5,
138.9, 140.7, 141.6, 142.7; IR (KBr): 3058, 3028, 2966, 2931, 2873, 1600, 1479, 1464,
1443, 1373, 1340, 1261, 1172, 1139, 1113, 1083, 1026, 1012, 895, 830, 762, 700 cm;
HRMS (EI) for Cy4H260: caled 330.1984, found 330.1981.

/@(\/OW
Ph Ph

2d
(2d). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 80:1) afforded the title compound 2d as a light yellow
sticky liquid in 84% yield. '"H NMR (CDCls, Me,Si, 300 MHz): & 2.93 (t, J = 7.2 Hz, 2H),
3.52 (t,J="7.2 Hz, 2H), 3.87 (dd, J = 5.1, 0.9 Hz, 2H), 5.11 (d, J=10.5 Hz, 1H), 5.18 (d, J
=17.4 Hz, 1H), 5.76-5.89 (m, 1H), 7.28-7.46 (m, 10H), 7.53 (d, J = 7.8 Hz, 1H), 7.59 (d, J
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= 8.1 Hz, 2H); *C NMR (CDCls, Me4Si, 75 MHz): & 32.9, 70.6, 71.6, 116.7, 125.9, 127.0
(30), 127.2, 128.1 (2C), 128.7 (2C), 128.8, 129.2 (2C), 130.2, 134.7, 135.2, 139.0, 140.6,
141.5, 142.7; IR (KBr): 3058, 3027, 2963, 2856, 1600, 1479, 1443, 1261, 1097, 1025, 923,
895, 800, 762, 700 cm™'; HRMS (EI) for Cy3H»,0: caled 314.1671, found 314.1667.
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2e

(2e). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 100:1) afforded the title compound 2e as a colorless sticky
liquid in 91% yield. '"H NMR (CDCls, Me,Si, 300 MHz): & 2.26 (qt, J = 6.9, 1.5 Hz, 2H),
291 (t, J = 7.5 Hz, 2H), 3.36 (t, J = 6.6 Hz, 2H), 3.52 (t, J = 7.2 Hz, 2H), 4.98-5.07 (m,
2H), 5.69-5.82 (m, 1H), 7.27-7.46 (m, 10H), 7.53 (dd, J = 7.8, 1.5 Hz, 1H), 7.57-7.61 (m,
2H); *C NMR (CDCls, MesSi, 75 MHz): § 32.9, 34.1, 70.0, 71.3, 116.2, 125.9, 127.0 (3C),
127.1, 128.1 (2C), 128.7 (2C), 128.8, 129.2 (2C), 130.2, 135.2, 135.3, 138.9, 140.6, 141.5,
142.6; IR (KBr): 3059, 3027, 2931, 2859, 1641, 1600, 1479, 1442, 1391, 1362, 1260,1108,
1026, 1012, 996, 914, 831, 762, 700 cm™'; HRMS (EI) for C,4H,40: calcd 328.1827, found
328.1828.

/©\/\/OV\/\/\/\/\
Ph Ph

2f
(2f). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum cther/ethyl acetate = 100:1) afforded the title compound 2f as a colorless sticky
liquid in 90% yield. '"H NMR (CDCls, Me4Si, 300 MHz): § 1.25-1.43 (m, 12H), 1.47-1.59
(m, 2H), 1.99-2.06 (m, 2H), 2.91 (t, J = 7.2, Hz, 2H), 3.30 (t, J = 6.6 Hz, 2H), 3.50 (t, J =
7.2 Hz, 2H), 4.90-5.02 (m, 2H), 5.73-5.86 (m, 1H), 7.27-7.46 (m, 10H), 7.53 (dd, J = 8.1,
1.5 Hz, 1H), 7.58-7.61 (m, 2H); >C NMR (CDCls, Me,Si, 75 MHz): § 26.1, 28.9, 29.1,
29.4(2C), 29.5, 29.6, 33.0, 33.8, 70.8, 71.2, 114.1, 125.9, 126.9, 127.0 (2C), 127.1, 128.1
(20), 128.7 (2C), 128.8, 129.2 (2C), 130.2, 135.4, 138.9, 139.2, 140.7, 141.6, 142.6; IR
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(KBr): 3060, 3028, 2926, 2854, 1640, 1600, 1479, 1465, 1442, 1366, 1111, 1027, 1012,
994, 910, 831, 761, 700 cm™'; HRMS (EI) for C3;H330: caled 426.2923, found 426.2926.

/@(\/0/
Ph Ph

29
(29). Purification of the crude product by flash chromatography on silica gel (eluent:

petroleum ether/ethyl acetate = 100:1) afforded the title compound 29 as a light yellow
sticky liquid in 54% yield. "H NMR (CDCls, Me4Si, 300 MHz): & 2.38 (s, 1H), 2.94 (t, J =
7.2 Hz, 2H), 3. 63 (t, J= 7.2 Hz, 2H), 4.05 (s, 2H), 7.30-7.47 (m, 10H), 7.50 (d, J=7.5 Hz,
1H), 7.61 (d, J = 7.5 Hz, 2H); °C NMR (CDCls, Me,Si, 75 MHz): § 32.7, 57.9, 70.3, 74.3,
79.7, 126.0, 127.0 (2C), 127.2, 128.2 (2C), 128.7 (2C), 128.9, 129.2 (2C), 130.2, 134.8,
139.1, 140.6, 141.4, 142.7. One carbon overlapped with other signals; IR (KBr): 3291,
3057, 3027, 2936, 2861, 2114, 1599, 1479, 1442, 1389, 1356, 1267, 1138, 1356, 1267,
1097, 1026, 1011, 896, 834, 762, 700 cm™'; HRMS (EI) for Cy3HyO: caled 312.1514,
found 312.1525.

o)
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(2h). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 10:1) afforded the title compound 2h as a light yellow
sticky liquid in 61% yield. '"H NMR (CDCls, Me,Si, 300 MHz): 8 1.95 (t, J = 2.4 Hz, 1H),
2.38 (td, J =6.9, 2.4 Hz, 2H), 2.92 (t, J = 7.5 Hz, 2H), 3.45 (t, J = 6.9 Hz, 2H), 3.56 (t,J =
7.5 Hz, 2H), 7.29-7.47 (m, 10H), 7.54 (dd, J = 8.1, 1.8 Hz, 1H), 7.60 (d, J = 7.5 Hz, 2H);
BC NMR (CDCls, Me,Si, 75 MHz): & 19.7, 32.8, 68.6, 69.2, 71.4, 81.3, 126.0, 127.0 (3C),
127.2, 128.2 (2C), 128.7 (2C), 128.8, 129.2 (2C), 130.2, 135.1, 139.0, 140.6, 141.5, 142.7;
IR (KBr): 3296, 3057, 3027, 2916, 2865, 2116, 1599, 1479, 1442, 1391, 1364, 1110, 1075,
1026, 1012, 895, 832, 762, 700, 638 cm™'; HRMS (EI) for C24H,,0: caled 326.1671, found
326.1672.
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(2i). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 100:1) afforded the title compound 2i as a light yellow
sticky liquid in 75% yield. '"H NMR (CDCls, Me,Si, 300 MHz): & 2.99 (t, J = 6.9 Hz, 2H),
3.62 (t, J = 7.5 Hz, 2H), 4.45 (s, 2H), 7.06 (td, J = 7.2, 1.5 Hz, 1H), 7.18-7.23 (m, 1H),
7.28-7.43 (m, 10H), 7.45-7.48 (m, 2H), 7.53 (dd, J = 7.8, 1.8 Hz, 1H), 7.57-7.60 (m, 2H);
BC NMR (CDCls, Me,Si, 75 MHz): 8 33.0, 71.2, 71.9, 122.4, 125.9, 126.96 (2C), 126.98,
127.2, 127.2, 128.1 (2C), 128.65, 128.69 (2C), 128.8, 129.2 (2C), 130.3, 132.3, 135.1,
137.6, 139.0, 140.6, 141.4, 142.7. One carbon overlapped with other signals; IR (KBr):
3057, 3027, 2926, 2862, 1599, 1568, 1479, 1441, 1390, 1357, 1263, 1205, 1122, 1101,
1027, 895, 832, 751, 700 cm; HRMS (EI) for Cy7HyOBr: caled 442.0932 found
442.0940.

/©\/\/O
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(2)). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 100:1) afforded the title compound 2j as a brown sticky
liquid in 66% yield. [a]p*’ = -37.7 (c = 1.22, CHCl;); '"H NMR (CDCls, Me4Si, 300 MHz):
0 0.63 (d, J = 6.9 Hz, 3H), 0.69-0.94 (m, 9H), 1.10-1.28 (m, 2H), 1.52-1.61 (m, 2H), 1.90
(d, J=9.3 Hz, 1H), 2.02-2.08 (m, 1H), 2.82-2.93 (m, 3H), 3.29-3.37 (m, 1H), 3.64-3.72 (m,
1H), 7.27-7.46 (m, 10H), 7.51 (dd, J = 7.8, 2.1 Hz, 1H), 7.59 (d, J = 7.2, 2H); °C NMR
(CDCl3, MesSi, 100 MHz): 6 16.1, 20.9, 22.3, 23.3, 25.4, 31.5, 33.7, 34.5, 40.4, 48.1, 68.9,
79.2, 125.9, 126.9, 127.0 (2C), 127.1, 128.1 (2C), 128.68 (2C), 128.74, 129.2 (2C), 130.3,
135.4, 139.0, 140.7, 141.6, 142.6; IR (KBr): 3058, 3027, 2955, 2922, 2867, 1599, 1479,
1453, 1384, 1369, 1343, 1262, 1179, 1107, 1089, 1013, 895, 831, 761, 700 cm™'; HRMS
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(EI) for C39H360: caled 412.2766, found 412.2762.

/@(\/0
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(2K). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 100:1) afforded the title compound 2K as a brown sticky
liquid in 72% yield. [a]p™"= -25.4 (¢ = 0.674, CHCl5); 'H NMR (CDCls, Me,Si, 400 MHz):
0 0.77-0.88 (m, 10H), 1.10-1.17 (m, 2H), 1.43-1.57 (m, 1H), 1.61-1.66 (m, 1H), 1.87-2.00
(m, 2H), 2.86-2.91 (m, 2H), 3.39-3.55 (m, 3H), 7.29-7.46 (m, 10H), 7.53 (dd, J = 7.6, 2.0
Hz, 1H), 7.59-7.62 (m, 2H); *C NMR (CDCls, Me4Si, 100 MHz): & 14.0, 18.8, 19.8, 26.6,
28.2,33.4,36.2,44.9, 47.7, 49.1, 70.4, 84.6, 125.8, 126.9, 127.0 (2C), 127.1, 128.1 (20C),
128.7 (3C), 129.3 (20), 130.5, 135.8, 138.8, 140.8, 141.7, 142.6; IR (KBr): 3058, 3027,
2949, 2873, 1600, 1479, 1452, 1387, 1369, 1358, 1232, 1139, 1117, 1094, 1076, 1026,
1013, 895, 830, 761, 700 cm™'; HRMS (EI) for C3,H340: caled 410.2610, found 410.2609.
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(21). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 25:1) afforded the title compound 2| as a brown sticky
liquid in 33% yield. '"H NMR (CDCls;, Me4Si, 400 MHz): § 2.98-3.02 (m, 2H), 3.60-3.64
(m, 2H), 5.40 (s, 1H), 7.22-7.46 (m, 18H), 7.50 (dd, J = 8.0, 0.8 Hz, 1H), 7.59-7.61 (m,
2H), 7.87-7.89 (m, 2H); C NMR (CDCls;, MesSi, 75 MHz): & 33.0, 70.2, 85.5, 125.9,
126.95 (3C), 127.12 (2C), 127.19, 128.1 (2C), 128.2, 128.3 (2C), 128.6 (2C), 128.7 (20),
128.8, 129.1 (4C), 130.5, 133.1, 134.6, 134.9, 136.2, 139.1, 140.6, 141.3, 142.6, 197.4; IR
(KBr): 3059, 3027, 2928, 2866, 1694, 1677, 1597, 1578, 1479, 1448, 1391, 1308, 1275,
1239, 1214, 1180, 1107, 1075, 1027, 968, 895, 831, 762, 697 cm'; HRMS (EI) for
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C34H230,: caled 468.2089, found 468.2093.
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(2m). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 5:1) afforded the title compound 2m as a brown sticky
liquid in 23% yield. "H NMR (CDCls, Me,Si, 300 MHz): & 2.40 (s, 3H), 2.81 (t, J = 6.9 Hz,
2H), 3.00 (q, J = 6.9 Hz, 2H), 4.23 (t, J = 6.0 Hz, 1H), 7.20-7.23 (m, 5H), 7.25-7.46 (m,
7H), 7.51 (dd, J = 7.8, 1.8 Hz, 1H), 7.58 (d, J = 7.5 Hz, 4H); °C NMR (CDCls, Me,Si, 75
MHz): § 21.5, 32.7, 43.4, 126.2, 126.96 (2C), 127.00 (2C), 127.2, 127.4, 128.3 (2C), 128.8
(20), 129.0 (20), 129.1, 129.6 (2C), 130.1, 134.0, 136.7, 139.6, 140.3, 141.0, 142.6, 143.2;
IR (KBr): 3285, 3058, 3028, 2926, 2872, 1710, 1598, 1479, 1443, 1328, 1159, 1093, 1076,
896, 814, 762, 701, 662, 550 cm™; HRMS (EI) for C,7HasNO,S: caled 427.1606, found
427.1603.

O OMe
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(2n). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 20:1) afforded the title compound 2n as a light brown
sticky liquid in 91% yield. "H NMR (CDCls, Me4Si, 300 MHz): & 2.90 (t, J = 7.2 Hz, 2H),
3.23 (s, 3H), 3.46 (t, J = 7.2 Hz, 2H), 3.79 (s, 3H), 6.92-6.96 (m, 2H), 7.34-7.43 (m, 7H),
7.47-7.54 (m, 3H); °C NMR (CDCls, Me,Si, 75 MHz): & 32.7, 55.2, 58.4, 73.0, 114.1 (2C),
125.5, 126.9, 127.9 (2C), 128.1 (2C), 128.3, 129.2 (2C), 130.1, 133.1, 134.4, 138.6, 141.6,
142.6, 159.0; IR (KBr): 3053, 3024, 2930, 2894, 2834, 2808, 1609, 1580, 1519, 1499,
1484, 1463, 1442, 1384, 1287, 1249, 1179, 1112, 1041, 1029, 967, 896, 823, 773, 704 cm™;
HRMS (EI) for C»H»,0;: caled 318.1620, found 318.1618.
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(20). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 20:1) afforded the title compound 20 as a light brown
sticky liquid in 88% yield. "H NMR (CDCls, Me4Si, 300 MHz): & 2.35 (s, 3H), 2.90 (t, J =
7.2 Hz, 2H), 3.22 (s, 3H), 3.46 (t, J = 7.2 Hz, 2H), 7.20 (t, J = 7.8 Hz, 2H), 7.31-7.53 (m,
10H); *C NMR (CDCls, MesSi, 75 MHz): & 21.0, 32.7, 58.4, 73.0, 125.8, 126.8 (2C),
126.9, 128.1 (2C), 128.6, 129.2 (2C), 129.4 (2C), 130.1, 134.8, 136.9, 137.7, 138.9, 141.6,
142.6; IR (KBr): 3052, 3024, 2976, 2922, 2870, 2824, 1600, 1518, 1484, 1444, 1383, 1185,
1113, 1021, 1011, 967, 897, 811, 772, 703 cm™'; HRMS (EI) for C5,H,,0: caled 302.1671,
found 302.1662.

O OM\
T
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(2p). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 100:1) afforded the title compound 2p as a light yellow
sticky liquid in 86% yield. "H NMR (CDCls, Me4Si, 300 MHz): & 2.36 (s, 3H), 2.92 (t, J =
7.5 Hz, 2H), 3.52 (t, J = 7.5 Hz, 2H), 3.85-3.88 (m, 2H), 5.09-5.21 (m, 2H), 5.76-5.89 (m,
1H), 7.21 (d, J = 7.8 Hz, 2H), 7.31-7.38 (m, 7H), 7.40-7.53 (m, 3H); C NMR (CDCl,
Me,Si, 75 MHz): 6 21.0, 32.9, 70.6, 71.6, 116.7, 125.7, 126.8 (2C), 126.9, 128.1 (2C),
128.56 129.2 (2C), 129.4 (20), 130.2, 134.7, 134.8, 136.9, 137.7, 138.9, 141.6, 142.6; IR
(KBr): 3054, 3023, 2921, 2858, 1600, 1518, 1498, 1484, 1443, 1385, 1347, 1249, 1138,
1099, 991, 922, 811, 772, 703 cm™; HRMS (EI) for CosH,40: calcd 328.1827, found
328.1824.
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(2q). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 40:1) afforded the title compound 2q as a light yellow
sticky liquid in 84% yield. '"H NMR (CDCls, Me,Si, 300 MHz): § 2.91 (t, J = 7.2 Hz, 2H),
3.24 (s, 3H), 3.47 (t, J = 7.2 Hz, 2H), 7.34-7.45 (m, 9H), 7.48-7.53 (m, 3H); °*C NMR
(CDCl3, MesSi, 75 MHz): 6 32.7, 58.4, 72.9, 125.7, 127.1, 128.2 (4C), 128.6, 128.8 (2C),
129.1 (2C), 130.2, 133.2, 135.6, 137.7, 139.0, 141.3, 142.8; IR (KBr): 3056, 3026, 2977,
2925, 2871, 2825, 1599, 1575, 1556, 1479, 1444, 1179, 1113, 1093, 1010, 968, 898, 816,
771,752, 734, 703 cm™'; HRMS (EI) for C,1HoOCI: caled 322.1124, found 322.1121.
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Cl l l

2r

(2r). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 100:1) afforded the title compound 2r as a colorless sticky
liquid in 77% yield. '"H NMR (CDCls, Me4Si, 300 MHz): § 2.92 (t, J = 7.2 Hz, 2H), 3.52 (t,
J =7.2 Hz, 2H), 3.88 (dt, J = 5.4, 1.2 Hz, 2H), 5.10-5.22 (m, 2H), 5.77-5.90 (m, 1H),
7.33-7.45 (m, 9H), 7.48-7.54 (m, 3H); >C NMR (CDCls, Me,Si, 75 MHz): & 33.0, 70.6,
71.6, 116.8, 125.8, 127.1, 128.2 (4C), 128.6, 128.9 (2C), 129.2 (2C), 130.4, 133.2, 134.7,
135.7, 137.7, 139.1, 141.3, 142.9; IR (KBr): 3058, 3025, 2927, 2856, 1599, 1479, 1443,
1381, 1348, 1137, 1094, 1015, 1000, 924, 817, 771, 703 cm™'; HRMS (EI) for C,3H,,0Cl:
calcd 348.1281, found 348.1285.
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(2s). Purification of the crude product by flash chromatography on silica gel (eluent:
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petroleum ether/ethyl acetate = 20:1) afforded the title compound 2s as a brown black
sticky liquid in 91% yield. "H NMR (CDCls, Me,4Si, 300 MHz): & 2.86 (t, J = 7.2 Hz, 2H),
3.21 (s, 3H), 3.43 (t, J = 7.5 Hz, 2H), 7.02 (t, J = 5.1 Hz, 1H), 7.20 (d, J = 5.1 Hz, 1H),
7.27 (d,J=3.6 Hz, 1H), 7.31-7.43 (m, 6H), 7.47 (d, J = 1.8 Hz, 1H), 7.53 (dd,J=7.8, 1.8
Hz, 1H); C NMR (CDCls, MesSi, 75 MHz): § 32.8, 58.4, 72.9, 122.9, 124.5, 124.8, 127.0,
127.5, 127.9, 128.1 (2C), 129.1 (2C), 130.2, 132.3, 135.4, 141.1, 142.7, 143.9; IR (KBr):
3104, 3059, 2923, 2868, 1599, 1560, 1483, 1442, 1401, 1380, 1188, 1110, 1024, 962, 889,
856, 817, 779, 748, 702 cm’'; HRMS (EI) for C19H;g0S: calcd 294.1078, found 294.1079.
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(2t). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 100:1) afforded the title compound 2t as a light yellow
sticky liquid in 81% yield. '"H NMR (CDCls, Me,Si, 300 MHz): & 2.89 (t, J = 7.2 Hz, 2H),
3.49 (t, J=7.2 Hz, 2H), 3.84-3.87 (m, 2H), 5.09-5.20 (m, 2H), 5.76-5.88 (m, 1H), 7.04 (dd,
J = 5.1, 3.6 Hz, 1H), 7.23 (dd, J = 5.1, 0.9Hz, 1H), 7.28 (dd, J = 3.9, 0.6 Hz, 1H),
7.33-7.45 (m, 6H), 7.47 (d, J = 1.8 Hz, 1H), 7.54 (dd, J = 7.8, 2.1 Hz, 1H); °C NMR
(CDCl3, MesSi, 75 MHz): 6 33.0, 70.5, 71.6, 116.7, 122.9, 124.6, 124.8, 127.1, 127.5,
127.9, 128.1 (2C), 129.2 (2C), 130.3, 132.3, 134.7, 135.5, 141.2, 142.8, 144.0; IR (KBr):
3071, 3023, 2918, 2856, 1601, 1485, 1442, 1434, 1401, 1347, 1267, 1240, 1209, 1136,
1097, 990, 924, 891, 854, 818, 771, 701 cm™'; HRMS (EI) for C2H,00S: caled 320.1235,
found 320.1237.
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(2u). Purification of the crude product by flash chromatography on silica gel (eluent:

petroleum ether/ethyl acetate = 20:1) afforded the title compound 2u as a white solid in
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96% yield. M.p.: 94-95 °C; 'H NMR (CDCls;, Me,Si, 300 MHz): & 2.93 (t, J = 7.5 Hz, 2H),
3.25 (s, 3H), 3.48 (t, J = 7.2 Hz, 2H), 3.89 (s, 3H), 7.13-7.16 (m, 2H), 7.36-7.46 (m, 6H),
7.58 (s, 1H), 7.64 (d, J = 7.8 Hz, 1H), 7.70-7.78 (m, 3H), 7.98 (s, 1H); °C NMR (CDCl;,
Me,Si, 75 MHz): 6 32.8, 55.2, 58.4, 73.0, 105.4, 119.1, 125.3, 125.8, 126.0, 127.0, 127.2,
128.1 (2C), 128.8, 129.1, 129.2 (2C), 129.6, 130.2, 133.7, 134.9, 135.7, 138.9, 141.5,
142.7, 157.6; IR (KBr): 3052, 2993, 2954, 2920, 2871, 2817, 2807, 1626, 1606, 1490,
1388, 1239, 1201, 1168, 1114, 1029, 1016, 969, 893, 859, 837, 821, 775, 703 cm™'; HRMS
(ED) for Cy6H240;: caled 368.1776, found 368.1777.
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(2v). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 40:1) afforded the title compound 2v as a colorless sticky
liquid in 75% yield. "H NMR (CDCls, Me,Si, 300 MHz): § 2.92 (t, J = 7.5 Hz, 2H), 3.25 (s,
3H), 3.48 (t, J=7.2 Hz, 2H), 3.83 (s, 3H), 6.93-6.97 (m, 2H), 7.26-7.33 (m, 3H), 7.37-7.46
(m, 4H), 7.51 (dd, J = 7.8, 2.4 Hz, 1H), 7.58-7.61 (m, 2H); *C NMR (CDCls, Me,Si, 75
MHz): § 32.8, 55.2, 58.5, 73.0, 113.5 (2C), 125.7, 127.0 (2C), 127.1, 128.7 (2C), 129.0,
130.1, 130.2 (2C), 133.8, 135.3, 139.0, 140.7, 142.3, 158.6; IR (KBr): 3056, 3030, 2930,
2871, 2834, 1610, 1574, 1514, 1481, 1463, 1384, 1290, 1248, 1177, 1112, 1030, 835, 763,
699, 579 cm’'; HRMS (EI) for Cy,H»,0,: calcd 318.1620, found 318.1622.
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(2w). Purification of the crude product by flash chromatography on silica gel (eluent:

2w

petroleum ether/ethyl acetate = 50:1) afforded the title compound 2w as a colorless sticky
liquid in 67% yield. "H NMR (CDCls, Me,Si, 300 MHz): & 2.94 (t, J = 7.5 Hz, 2H), 3.53 (t,
J=7.5 Hz, 2H), 3.84 (s, 3H), 3.89 (dt, J = 4.2, 1.2 Hz, 2H), 5.10-5.23 (m, 2H), 5.78-5.89
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(m, 1H), 6.94-6.98 (m, 2H), 7.27-7.34 (m, 3H), 7.38-7.45 (m, 4H), 7.52 (dd, J = 7.8, 1.8
Hz, 1H), 7.58-7.61 (m, 2H); >C NMR (CDCls, Me,Si, 75 MHz): & 33.0, 55.3, 70.7, 71.6,
113.5 (2C), 116.7, 125.7, 127.0 (2C), 127.1, 128.7 (2C), 129.0, 130.2, 130.3 (2C), 133.9,
134.7, 135.4, 139.0, 140.7, 142.3, 158.6; IR (KBr): 3058, 3030, 2955, 2932, 2907, 2854,
2830, 1610, 1574, 1515, 1481, 1463, 1290, 1245, 1177, 1097, 1030, 924, 834, 762, 698
cm™; HRMS (EI) for Co4Ho40,: caled 344.1776, found 344.1778.

OMe
Ph/©\/;/

Me
2X

(2X). Purification of the crude product by flash chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 100:1-50:1) afforded the title compound 2x as a white solid
in 66% (form Z-1j) or 67% (from E-1j) yield. M.p. 60-62 °C; '"H NMR (CDCls, Me,Si,
300 MHz): & 1.88 (s, 3H), 2.66 (t, J = 7.2 Hz, 2H), 3.22 (s, 3H), 3.43 (t, J = 7.2 Hz, 2H),
7.18-7.23 (m, 4H), 7.31-7.42 (m, 8H); >C NMR (CDCls, Me,Si, 100 MHz): & 18.9, 33.7,
58.3, 73.0, 126.5, 126.6, 126.8, 128.0 (2C), 128.4 (2C), 128.9, 129.3 (2C), 129.4 (2C),
133.7, 135.6, 140.4, 140.9, 142.4, 142.6; IR (KBr): 3060, 3022, 2970, 2958, 2928, 2864,
2827, 1600, 1469, 1442, 1405, 1382, 1184, 1111, 1101, 1070, 1023, 1003, 970, 925, 833,
763,702 cm’'; HRMS (EI) for C5,H»,0: caled 302.1671, found 302.1669.

O OH

7T

2-(1,1',3",1"")terphenyl-4'-yl-ethanol: Purification of the crude product by flash
chromatography on silica gel (eluent: petroleum ether/ethyl acetate = 5:1) afforded the title
compound as a brown sticky liquid in 15% yield. '"H NMR (CDCls;, Me4Si, 300 MHz): &
1.29 (t, J = 6.0 Hz, 1H), 2.93 (t, J = 6.9 Hz, 2H), 3.69-3.76 (m, 2H), 7.31-7.49 (m, 10H),
7.55-7.63 (m, 3H); °C NMR (CDCls, Me,sSi, 75 MHz): § 35.9, 63.2, 126.1, 127.0 (2C),
127.1, 127.3, 128.2 (2C), 128.8 (2C), 129.1, 129.2 (2C), 130.3, 134.7, 139.2, 140.6, 141.5,
142.9; IR (KBr): 3569, 3388, 3057, 3027, 2933, 2877, 1599, 1479, 1442, 1390, 1043, 895,
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830, 762, 700 cm™'; HRMS (EI) for CaoH;50: caled 274.1358, found 274.1360.
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(3) Purification of Laboratory Chemicals, Fourth edition, Armarego, W. L. F.; Perrin, D. D.
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X-ray crystal structure of compound 2X
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