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General remark

'"H NMR and **C NMR spectra were recorded on Bruker 400M and Mercury 300M
in CDCls. All chemical shifts are given as & value (ppm) with reference to
tetramethylsilane (TMS) as an internal standard. All compounds were further
characterized by HRMS; copies of *H NMR and *C NMR spectra were provided.
Products were purified by flash chromatography on 200-300 mesh silica gels. All
melting points were determined without correction. All reactions were carried out
under argon atmosphere in oven-dried glassware, unless otherwise noted. All reagents

were purchased commercially and used as received, unless otherwise noted.
General procedure for the synthesis of cyclopropyl(phenyl)methanol
1a'

OH

O
LiAlH4, 0 °C, THF

1a

Solid LiAlH,4 (0.31 g, 8.2 mmol) was added to dry THF (25 mL) and the suspension
was cooled down to 0 <C. A solution of cyclopropyl phenyl ketone (0.95 mL, 6.8
mmol) in dry THF (5.0 mL) was added dropwise. The reaction was allowed to stir at
0 <C, with gradual warming to room temperature over 2 h. The reaction mixture was
cooled down again to 0 <C after completion and was quenched with a very slow
addition of the saturated NH4ClI to avoid severe gas evolution. The reaction mixture
was filtered over celite to separate the insoluble white precipitate and the filtrate was
retained. The aqueous layer was extracted with Et,O (3 <5.0 mL). The organic layers
were combined and dried over MgSO,, filtered and concentrated under reduced
pressure. The residue was purified by column chromatography on silica gel using
petroleum ether/EtOAC (1:2) as eluent to provide the desired compounds 1a in 98%

yields as yellow oil.

General procedure for the synthesis of cyclopropylmethanol 1b-1q,

1v-1w, laa-1bb?
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Br OH

O Mg, Et,0, rt, 3 h
[>—// + X > X
R R-r
/ /

1b-1q, 1v-1w, 1aa-1bb

A dried 25 mL round-bottom flask containing a stir bar was charged with
magnesium (1.2 equiv), a small piece of iodine and dry solvent Et,O (1.0 M) were
added under N, atmosphere. A solution of aryl bromide (1.0 equiv) in 2 mL of dry
Et,O was added dropwise to the round bottom flask and stirred the reaction for 1 h.
After the formation of Grignard reagent (color indication: brownish-green color
appeared), the reaction mixture was cooled to 0 °C under N, atmosphere. A solution of
cyclopropanecarbaldehyde (5.0 mmol, 1.00 equiv) in Et;,O (2 mL) was added
dropwise over 30 min and allowed to stir at room temperature for 3 h. Afterwards
water (3 mL) was added and stirring was continued for additional 15 min, quenched
with a saturated solution of NH4Cl, extracted with AcOEt three times (3 <20 mL),
washed with small amounts of water (100 mL). The combined organic layers were
dried with anhydrous Na,SO, and the solvent was removed in vacuo to afford a
residue. The residue was purified by column chromatography on silica gel using
petroleum ether/EtOAc (40:1) as eluent to provide the desired compounds 1b-1q,

1v-1w, laa-1bb in 39%-57% vyields as yellow oil.
General procedure for the synthesis of 1-cyclopropyl-1-phenylethanol 1r and

3
1s-1u
OH
v B Mg (1.5 equiv), cat. | XN MoBr 0
R g (1.5 equiv), cat. I R1@/ N Et,O, rt, 3 h N
= Et,O, t, 3h Z ) sz R
1r-1u

Grignard reactions were performed with thoroughly dried glass apparatus. To a
magnetically stirred mixture of Mg turnings (7.5 mmol, 180 mg), I, (10 mg) was
added and a solution of the bromobenzene derivative (6 mmol) in dry Et,O (10 mL)
dropwise during 10 min and allowed to stir at room temperature for 2 h. Then
temperature was decreased to 0 °C and a solution of cyclopropyl methyl ketone (5.0
mmol, 1.00 equiv) in Et,O (10 mL) was added dropwise over 30 min and allowed to

stir at room temperature for 3 h. The mixture was cooled down to 0 <C, Afterwards
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water (3 mL) was added and stirring was continued for additional 15 min. The
precipitate was filtered off and the aqueous layer was extracted twice with Et,O. The
combined organic layers were washed with brine, dried over Na,SO,, filtered and
concentrated in vacuo. Purification by column chromatography (50:1 pentane/ethyl

acetate) afforded 80 %-93% vyield of the 1r -1u.
General procedure for the synthesis of (2-methylcyclopropyl)(phenyl)methanone

(e} o O
NaOH, H,0
W U . =
EtOH

To a mixture of water (1.2 mL) and ethanol (20 mL), NaOH (0.24 g, 6 mmol) was

1y4

added and the mixture cooled to 0°C. Acetone (0.98 g, 8 mmol) and benzaldehyde
(0.84 mL, 8 mmol) were added slowly and the mixture was allowed to warm to room
temperature. After 4 h, reaction mixture was extracted with EtOH. The solvent was

removed under reduced pressure and crude residue was purified by column

chromatography.
Step 2
O o)
% NiCl,, Et,Zn
W + CHaly 40 °C. DCM > Q)V
1aa

To a mixture of 13 mg NiCl, (0.1 mmol, 2 mol %), 5.36 g CH,l, (20 mmol, 4 equiv)
and 1.04 g chalcone (5 mmol) in 2mL DCM at 40 °C was added slowly 10mL solution
of EtoZn in hexane (1M, 1 mmol, 2 equiv.) over 20 min under nitrogen. After the
addition, the reaction was stirred for a further 10 min before diluted with EtOAc and
quenched with saturated aqueous NH4CI solution. Purification by silica gel column

chromatography afforded the pure cyclopropane product.

General procedure for synthesis of substituted 3-benzylidenetetrahydrofurans
from cyclopropanemethanols and DMSO:
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The cyclopropanemethanols 1 (1 equiv, 0.3 mmol), Oxone (2 equiv, 0.6 mmol),
Tf,0 (10 mol %, 0.06 mmol) were mixed in DMSO (2 mL) were stirred at 170 °C in a
sealed tube for 8 h (TLC monitored). Then the reaction mixture was cooled to room
temperature. And the reaction mixture was extracted with ethyl acetate and washed
with saturated brine, the organic phase was combined and dried with anhydrous
Na,SO,. The solvent was evaporated to in vacuo, the crude product was purified by
column chromatography, eluting with petroleum ether/EtOAc (50:1) to afford the
desired 2.
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The data of products:

OH

v

cyclopropyl(phenyl)methanol (1a)

Yellow oil (925.9 mg, 92% yield). *H NMR (300 MHz, CDCls, ppm): 5 = 7.40-7.22
(m, 5 H), 3.95-3.93 (d, J = 6.0 Hz, 1 H), 2.35 (s, 1 H), 1.21-1.13 (m, 1 H), 0.58-0.34
(m, 4 H); *C NMR (75 MHz, CDCls, ppm): & = 143.8, 128.2, 127.4, 125.9, 78.4, 19.0,
3.6,2.7.

OH

cyclopropyl(o-tolyl)methanol (1b)

Yellow oil (396.9 mg, 49% yield). *"H NMR (400 MHz, CDCls, ppm): 5 = 7.46-7.44
(d, J = 8.0 Hz, 1 H), 7.18-7.08 (m, 3 H), 4.34-4.32 (d, J = 8.0 Hz, 1 H), 2.55 (s, 1 H),
2.30 (s, 3 H), 1.25-1.19 (m, 1 H), 0.57-0.51 (m, 1 H), 0.46-0.40 (m, 1 H), 0.33-0.25
(m, 2 H); *C NMR (100 MHz, CDCls, ppm): & = 141.2, 135.0, 130.1, 127.0, 126.0,
125.8, 73.6,19.2,17.3, 3.1, 1.9.

OH

fon

cyclopropyl(p-tolyl)methanol (1c)

Yellow oil (445.5 mg, 55% yield). *"H NMR (300 MHz, CDCls, ppm): 5 = 7.26-7.24
(d, J = 6.0 Hz, 2 H), 7.13-1.11 (d, J = 6.0 Hz, 2 H), 3.88-3.85 (d, J = 9.0 Hz, 1 H),
2.60 (s, 1 H), 2.32 (s, 3 H), 1.17-1.11 (m, 1 H), 0.57-0.27 (m, 4 H); **C NMR (75
MHz, CDCls, ppm): 5 = 140.9, 136.8, 128.8, 125.8, 78.1, 21.0, 18.9, 3.5, 2.6.

OH

cyclopropyl(2,5-dimethylphenyl)methanol (1d)
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Yellow oil (422.4 mg, 48% yield). *H NMR (300 MHz, CDCls, ppm): 8= 7.29 (s, 1 H),
7.17-6.94 (m, 2 H), 4.33-4.31 (d, J = 6.0 Hz, 1 H), 2.31-2.31 (m, 7 H), 1.28-1.20 (m, 1
H), 0.56-0.30 (m, 4 H); *C NMR (75 MHz, CDCls, ppm): & = 141.1, 135.2, 131.8,

130.1, 127.8, 126.6, 73.7, 21.0, 18.8, 17.5, 3.2, 2.0.
OH

Bon

cyclopropyl(4-ethylphenyl)methanol (1e)

Yellow oil (413.6 mg, 47% yield). *H NMR (300 MHz, CDCls, ppm): 5 = 7.30-7.27
(d, 3= 9.0 Hz, 2 H), 7.16-7.13 (d, J = 9.0 Hz, 2 H), 3.88-3.86 (d, J = 6.0 Hz, 1 H),
2.67-2.58 (m, 3 H), 1.24-1.19 (m, 4 H), 0.55-0.27 (m, 4 H); *C NMR (75 MHz,
CDCls, ppm): 6 =143.2,141.1, 127.6, 125.9, 78.1, 28.4, 18.8, 15.5, 3.5, 2.6.

OH

iprm

cyclopropyl(4-isopropylphenyl)methanol (1f)

Yellow oil (427.5 mg, 45% vyield). *"H NMR (300 MHz, CDCls, ppm): & = 7.33-7.30
(d, J = 9.0 Hz, 2 H), 7.21-7.18 (d, J = 9.0 Hz, 2 H), 3.91-3.89 (d, J = 6.0 Hz, 1 H),
2.94-2.85 (m, 1 H), 2.42 (s, 1 H), 1.25-1.12 (m, 7 H), 0.59-0.30 (m, 4 H); *C NMR
(75 MHz, CDCl3, ppm): & = 147.9, 141.2, 126.2, 125.9, 78.2, 33.7, 23.9, 18.8, 3.5,

2.7.
OH

tBu :

(4-(tert-butyl)phenyl)(cyclopropyl)methanol (19)

Yellow oil (448.8 mg, 44% yield). '"H NMR (400 MHz, CDCls, ppm): & = 7.35-7.17
(m, 4 H), 3.87-3.85 (d, J = 8.0 Hz, 1 H), 2.70 (s, 1 H), 1.30 (s, 9 H), 1.18-1.09 (m, 1
H), 0.57-0.28 (m, 4 H); **C NMR (100 MHz, CDCls, ppm): & = 150.0, 140.9, 125.7,
125.0,77.9,34.3,31.2,18.7,3.5, 2.7.
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OMe OH

cyclopropyl(2-methoxyphenyl)methanol (1h)

Yellow oil (471.7 mg, 53% yield). *H NMR (300 MHz, CDCls, ppm):8 = 7.31-7.29
(m, 1 H), 7.19-7.13 (m, 1 H), 6.89-6.84 (m, 1 H), 6.80-6.77 (d, J = 9.0 Hz, 1 H),
4.13-4.11 (d, J = 6.0 Hz, 1 H), 3.74 (m, 3 H), 2.91 (m, 1 H), 1.28-1.17 (m, 1 H),
0.54-0.50 (m, 1 H), 0.43-0.35 (m, 2 H), 0.27-0.19 (m, 1 H); *C NMR (75 MHz,
CDCl3, ppm): 6 = 156.5, 131.6, 128.3, 127.2, 120.6, 110.3, 74.5, 55.1, 16.8, 3.7, 2.4.

OH

MeO. : /k

cyclopropyl(3-methoxyphenyl)methanol (1i)

Yellow oil (480.6 mg, 54% yield). *H NMR (400 MHz, CDCls, ppm):6 = 7.26-7.22
(m, 1 H), 6.97 (d, J = 2.4 Hz, 2 H), 6.81-6.79 (d, J = 8.0 Hz, 1 H), 3.93-3.92 (m, 1 H),
3.78 (s, 3 H), 2.39 (m, 1 H), 1.20-1.14 (m, 1 H), 0.59-0.34 (m, 4 H); *C NMR (100
MHz, CDCl3, ppm): 6 = 159.5, 145.5, 129.2, 118.3, 112.7, 111.5, 78.3, 55.1, 19.0, 3.5,

2.8.
OH

MeO :

cyclopropyl(4-methoxyphenyl)methanol (1j)
Yellow oil (489.5 mg, 55% vyield). *H NMR (300 MHz, CDCls, ppm): & = 7.17-7.14
(d, J = 6.0 Hz, 2 H), 6.72-6.69 (d, J = 9.0 Hz, 2 H), 3.74-3.72 (d, J = 6.0 Hz, 1 H),
3.61 (s, 3 H), 3.01 (s, 1 H), 1.06-0.94 (m, 1 H), 0.41-0.12 (m, 4 H); *C NMR (75
MHz, CDCl3, ppm): 6 = 158.4, 136.1, 127.0, 113.2, 77.4, 54.8, 18.6, 3.4, 2.3.

OH

MeO :

cyclopropyl(4-methoxy-3-methylphenyl)methanol (1k)
Yellow oil (470.4 mg, 49% yield). *H NMR (400 MHz, CDCls, ppm): & = 7.16-7.14
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(d, J = 8.0 Hz, 2 H), 6.76-7.74 (d, J = 8.0 Hz, 1 H), 3.84-3.82 (d, J = 8.0 Hz, 1 H),
3.78 (s, 3 H), 2.51 (s, 1 H), 2.21 (s, 3 H), 1.20-1.10 (m, 1 H), 0.61-0.54 (m, 1 H),
0.51-0.38 (m, 2 H), 0.30-0.24 (m, 1 H); **C NMR (100 MHz, CDCls, ppm): & = 156.9,

135.6, 128.3, 126.2, 124.3, 109.4, 78.0, 55.1, 18.8, 16.2, 3.5, 2.5.
OMe OH

MeO

cyclopropyl(2,4-dimethoxyphenyl)methanol (11)

Yellow oil (447.2 mg, 43% yield). *H NMR (400 MHz, CDCls, ppm): & = 7.64-7.31
(m, 1 H), 6.49-6.47 (m, 2 H), 4.15-4.13 (d, J = 8.0 Hz, 1 H), 3.82-3.80 (d, J = 8.0 Hz,
6 H), 2.85 (s, 1 H), 1.35-1.25 (m, 1 H), 0.64-0.60 (m, 1 H), 0.51-0.44 (m, 2 H),
0.31-0.24 (m, 1 H); *C NMR (100 MHz, CDCls, ppm): & = 160.0, 157.7, 127.8,

124.3, 103.8, 98.5, 74.3, 55.2, 55.1, 16.8, 3.8, 2.4.
OH

EtO :

cyclopropyl(4-ethoxyphenyl)methanol (1m)

Yellow oil (441.6 mg, 46% vyield). '"H NMR (300 MHz, CDCls, ppm): & = 7.28-7.25
(m, 2 H), 6.84-6.81 (m, 2 H), 4.01-3.94 (m, 2 H), 3.88-3.86 (d, J = 6.0 Hz, 1 H), 2.84
(s, 1 H), 1.40-1.35 (m, 3 H), 1.16-1.12 (m, 1 H), 0.56-0.25 (m, 4 H); *C NMR (75

MHz, CDCls, ppm): 6 = 158.0, 135.9, 127.0, 113.9, 77.7, 63.1, 18.7, 14.6, 3.4, 2.4.
OH

PhO :

cyclopropyl(4-phenoxyphenyl)methanol (1n)

Yellow oil (504.0 mg, 42% yield). '"H NMR (400 MHz, CDCls, ppm): & = 7.40-7.38
(d, J = 8.0 Hz, 2 H), 7.36-7.32 (m, 2 H), 7.12-7.08 (m, 1 H), 7.03-6.99 (m, 4 H),
4.00-3.98 (d, J = 8.0 Hz, 1 H), 1.98 (s, 1 H), 1.27-1.18 (m, 1 H), 0.68-0.54 (m, 2 H),
0.50-0.44 (m, 1 H), 0.40-0.34 (m, 1 H); *C NMR (100 MHz, CDCls, ppm): 5 = 157.2,
156.6, 138.7, 129.7, 127.5, 123.2, 118.8, 118.7, 78.1, 19.2, 3.6, 2.9.
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OH

v

cyclopropyl(4-fluorophenyl)methanol (10)

Yellow oil (415.0 mg, 50% yield). *H NMR (400 MHz, CDCls, ppm): § = 7.37-7.33
(m, 2 H), 7.03-6.98 (m, 2 H), 3.94-3.92 (d, J = 8.0 Hz, 1 H), 2.54 (s, 1 H), 1.15-1.13
(m, 1 H), 0.60-0.51 (m, 2 H), 0.44-0.41 (m, 1 H), 0.33-0.31 (m, 1 H); *C NMR (100
MHz, CDCls, ppm): & = 162.0 (d, J = 244.0 Hz, 1 C), 139.6, 127.5 (d, J = 8.0 Hz, 1

C),1149(d,J=22.0Hz,1C), 77.7,19.1, 35, 2.7.
OH

Bon

(4-chlorophenyl)(cyclopropyl)methanol (1p)

Yellow oil (382.2 mg, 42% yield).'"H NMR (300 MHz, CDCls, ppm): & =7.31-7.25 (m,
4 H), 3.89-3.86 (d, J=9.0 Hz, 1 H), 2.80 (s, 1 H), 1.15-1.04 (m, 1 H), 0.61-0.26 (m, 4
H); *C NMR (75 MHz, CDCls, ppm): 5 = 142.2, 132.9, 128.2, 127.3, 77.6, 19.0, 3.6,
2.7

OH

Bony

(4-bromophenyl)(cyclopropyl)methanol (1q)

Yellow oil (652.5 mg, 58% yield). '"H NMR (300 MHz, CDCls, ppm): & = 7.46-7.42
(m, 2 H), 7.27-7.24 (m, 2 H), 3.92-3.89 (d, J = 9.0 Hz, 1 H), 2.50 (s, 1 H), 1.16-1.09
(m, 1 H), 0.60-0.32 (m, 4 H); *C NMR (75 MHz, CDCls, ppm): & = 142.7, 131.3,
127.7,121.1,77.7, 19.1, 3.6, 2.8.

o

1-cyclopropyl-1-phenylethanol (1r)
Colorless oil (688.5 mg, 85% vyield). *H NMR (400 MHz, CDCls, ppm): & = 7.50-7.48

(m, 2 H), 7.31-7.27 (m, 2 H), 7.22-7.18 (m, 1 H), 2.02 (s, 1 H), 1.44 (s, 3 H),
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1.23-1.16 (m, 1 H), 0.50-0.34 (m, 4 H); **C NMR (100 MHz, CDCls, ppm): & = 148.0,
127.8, 126.5, 125.0, 73.0, 28.3, 22.6, 1.8, 1.0.

puss

1-cyclopropyl-1-(p-tolyl)ethanol (1s)
Yellow oil (712.8 mg, 81% yield). *H NMR (400 MHz, CDCls, ppm): & = 7.42-7.40

(d, J=8.0 Hz, 2 H), 7.15-7.13 (d, J = 8.0 Hz, 2 H), 2.34 (s, 3 H), 1.93 (5, 1 H), 1.47 (s,
3 H), 1.25-1.19 (m, 1 H), 0.44-0.38 (m, 4 H); *C NMR (100 MHz, CDCls, ppm): =
145.0, 136.0, 128.5, 125.0, 72.8, 28.4, 22.6, 20.8, 1.7, 1.0.

Jon
Cl

1-(4-chlorophenyl)-1-cyclopropylethanol (1t)
Yellow oil (656.6 mg, 67% vyield). '"H NMR (400 MHz, CDCls, ppm): & = 7.45-7.42

(m, 2 H), 7.29-7.26 (m, 2 H), 1.80 (s, 1 H), 1.44 (s, 3 H), 1.24-1.17 (m, 1 H),
0.53-0.48 (m, 1 H), 0.46-0.34 (m, 3 H); **C NMR (100 MHz, CDCls, ppm): & = 146.6,
132.4,128.0, 126.6, 72.9, 28.4, 22.7, 2.0, 1.0.

e

cyclopropyldiphenylmethanol (1u)

Yellow oil (840.0 mg, 75% vyield). *H NMR (300 MHz, CDCls, ppm): & = 7.42-7.40
(d, J = 6.0 Hz, 4 H), 7.29-7.20 (m, 6 H), 1.95 (s, 1 H), 1.62-1.53 (m, 1 H), 0.55-0.52
(m, 2 H), 0.46-0.44 (d, J = 6.0 Hz, 2 H); °C NMR (75 MHz, CDCls, ppm): & = 147.1,
127.8,126.9, 126.8, 77.0, 21.5, 1.7.

O OH
(v
cyclopropyl(naphthalen-2-yl)methanol (1v)

Yellow oil (524.7 mg, 53% vyield). 'H NMR (300 MHz, CDCl,, ppm): & =8.18-8.15

(m, 1 H) , 7.83-7.80 (m, 1 H), 7.75-7.72 (d, J = 9.0 Hz, 1 H), 7.59-7.56 (d, J = 9.0 Hz,
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1 H), 7.48-7.37 (m, 3 H), 4.73-4.71 (d, J = 6.0 Hz, 1 H), 2.45 (s, 1 H), 1.49-1.38 (m, 1
H), 0.63-0.55 (M, 1 H), 0.49-0.36 (m, 2 H) , 0.32-0.25 (M, 1 H); **C NMR (75 MHz,
CDCls, ppm): & = 138.8, 133.7, 130.9, 128.6, 128.1, 125.4, 125.2, 123.9, 123.7, 74.8,
175,3.9,2.7.

OH
0
<OI>)W
benzo[d][1,3]dioxol-5-yl(cyclopropyl)methanol (1w)
Yellow oil (374.4 mg, 39% vield). *H NMR (300 MHz, CDCls, ppm): & = 6.92 (s, 1
H), 6.84-6.81 (d, J = 9.0 Hz, 1 H), 6.76-6.74 (d, J = 6.0 Hz, 1 H), 5.92 (s, 2 H),
3.88-3.85 (d, J = 9.0 Hz, 1 H), 2.48 (s, 1 H), 1.18-1.10 (m, 1 H), 0.60-0.39 (m, 3 H) ,

0.34-0.26 (M, 1 H); *C NMR (75 MHz, CDCls, ppm): & = 147.2, 146.6, 137.9, 119.2,

107.8, 106.5, 100.8, 78.2, 19.0, 3.6, 2.6.
OH

)\V

1-cyclopropylethanol (1x)

Yellow oil (150.5 mg, 35% vield). *H NMR (300 MHz, CDCls, ppm): & = 3.72 (s, 1
H), 3.11-3.02 (m, 1 H), 1.28-1.24 (m, 3 H), 0.90-0.86 (m, 1 H), 0.48-0.44 (m, 2 H),
0.34-0.28 (m, 1 H), 0.18-0.12 (m, 1 H); *C NMR (75 MHz, CDCls, ppm): & = 72.0,
22.1,185,2.7,1.9.

OH

o4

1-(2-methylcyclopropyl)-1-phenylethanol (1y)

Yellow oil (440.0 mg, 50% vyield). *"H NMR (400 MHz, CDCls, ppm): & = 7.25-7.21
(m, 2 H), 7.14-7.10 (m, 1 H), 7.07-7.05 (d, J = 8.0 Hz, 2 H), 1.94-1.89 (m, 1 H), 1.63
(s, 1 H), 1.25-1.20 (m, 7 H), 1.04-1.00 (m, 1 H), 0.84-0.79 (m, 1 H); **C NMR (100
MHz, CDCl3, ppm): 6 = 143.2, 128.2, 125.8, 125.3, 69.3, 34.0, 29.0, 28.8, 19.1, 11.7.

v
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cyclopropyl(thiophen-2-yl)methanol (1aa)

Yellow oil (361.9 mg, 47% yield). *H NMR (400 MHz, CDCls, ppm):8 = 7.23-7.20
(m, 1 H), 7.01-7.00 (d, J = 4.0 Hz, 1 H), 6.95-6.93 (m, 1 H), 4.18-4.16 (d, J = 8.0 Hz,
1 H), 2.70 (s, 1 H), 1.28-1.21 (m, 1 H), 0.63-0.56 (m, 2 H), 0.50-0.45 (m, 1 H),
0.39-0.34 (m, 1 H); *C NMR (100 MHz, CDCls, ppm): & = 147.8, 126.4, 124.3,
123.4,74.2,19.1, 3.5, 2.9.

OH

~

\_s
Br
(5-bromothiophen-2-yl)(cyclopropyl)methanol (1bb)
Yellow oil (475.6 mg, 41% yield). *H NMR (400 MHz, CDCl,, ppm): 5 = 6.89-6.88
(d, J = 4.0 Hz, 1 H), 6.74-6.34 (m, 1 H), 4.09-4.07 (d, J = 8.0 Hz, 1 H), 2.85 (s, 1 H),
1.24-1.15 (m, 1 H), 0.66-0.58 (m, 2 H), 0.49-0.44 (m, 1 H) , 0.39-0.34 (m, 1 H); ©°C
NMR (100 MHz, CDCls, ppm): & = 149.5, 129.2, 123.7, 111.1, 74.3, 18.9, 3.5, 3.0.

H
\/H

sae

3-benzylidenetetrahydrofuran (2a)°

Yellow oil (34.5 mg, 72% yield), Z/E = 54:46. "H NMR (400 MHz, CDCls, ppm): 5 =
7.37-7.31 (M, 6 H), 7.22-7.21 (m, 2 H), 7.13-7.11 (d, J = 7.4 Hz, 2 H), 6.45-6.44 (t, J
= 2.4 Hz, Z isomer, 1 H), 6.37-6.36 (t, J = 2.2 Hz, E isomer, 1 H), 4.58 (d, J = 1.8 Hz,
Z isomer, 2 H), 4.45 (d, J = 1.7 Hz, E isomer, 2 H), 4.02-3.99 (t, J = 6.8 Hz, E isomer,
2 H), 3.91-3.88 (t, J = 6.9 Hz, Z isomer, 2 H), 2.84-2.80 (m, E isomer, 2 H), 2.79-2.75
(m, Z isomer, 2 H); *C NMR (100 MHz, CDCls, ppm): & = 141.5, 140.9, 137.6, 137.4,
128.5, 128.4, 127.9, 127.8, 126.5, 126.4, 120.9, 119.5, 72.8, 69.6, 69.2, 67.3, 34.9,
31.2; HRMS calcd for C13H130 [M+H]" 161.0961; found: 161.0965.

H\ /H

Sq!

3-(2-methylbenzylidene)tetrahydrofuran (2b)
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Yellow oil (36.5 mg, 70% yield), Z/E = 49:51. *H NMR (400 MHz, CDCls, ppm): & =
7.31-7.29 (d, J = 7.2 Hz, 1 H), 7.20-7.11 (m, 6 H), 7.03-7.01 (d, J = 7.2 Hz, 1 H),
6.54-6.53 (t, J = 2.0 Hz, Z isomer, 1 H), 6.46-6.45 (t, J = 2.0 Hz, E isomer, 1 H),
4.47-4.46 (d, J = 1.6 Hz, Z isomer, 2 H), 4.45-4.44 (d, J = 1.2 Hz, E isomer, 2 H),
3.96-3.93 (t, J = 6.8 Hz, E isomer, 2 H), 3.93-3.89 (t, J = 5.2 Hz, Z isomer, 2 H),
2.79-2.75 (m, E isomer, 2 H), 2.72-2.68 (m, Z isomer, 2 H), 2.30 (s, Z isomer, 3 H),
2.91 (s, E isomer, 3 H); *C NMR (100 MHz, CDCls, ppm): & = 141.5, 141.3, 136.5,
136.4, 136.0, 135.7, 130.0, 129.9, 127.7, 127.4, 126.8, 126.7, 125.8, 125.6, 119.0,
117.6, 72.3, 69.3, 69.0, 67.4, 34.2, 30.8, 20.0, 19.9. HRMS calcd for C1,H150 [M+H]"
175.1118; found: 175.1112.

~
oA,
3-(4-methylbenzylidene)tetrahydrofuran (2c)
Yellow oil (37.5 mg, 72% vield), Z/E = 50:50. *H NMR (400 MHz, CDCls, ppm): & =
7.22-7.20 (d, J = 8.0 Hz, 2 H), 7.16-7.13 (m, 4 H), 7.02-7.00 (d, J = 8.0 Hz, 2 H),
6.41-4.40 (t, J = 2.0 Hz, Z isomer, 1 H), 6.33-6.32 (t, J = 2.0 Hz, E isomer, 1 H), 4.56
(d, J=1.6 Hz, Z isomer, 2 H), 4.43 (d, J = 1.6 Hz, E isomer, 2 H), 4.01-3.97 (t, J=6.8
Hz, E isomer, 2 H), 3.90-3.86 (t, J = 6.8 Hz, Z isomer, 2 H), 2.81-2.77 (m, E isomer, 2
H), 2.76-2.73 (m, Z isomer, 2 H), 2.34 (s, E or Z isomer, 3 H), 2.33 (s, E or Z isomer,
3 H); BC NMR (100 MHz, CDCl3, ppm): & = 140.4, 139.8, 136.2, 136.1, 134.7, 134.6,
129.1, 129.0, 127.8, 127.6, 120.7, 119.3, 72.8, 69.6, 69.2, 67.3, 34.8, 31.2, 21.1, 21.0;
HRMS calcd for C1oH150 [M+H]" 175.1118; found: 175.1111.

H\ /H

3-(2,5-dimethylbenzylidene)tetrahydrofuran (2d)
Yellow oil (38.3 mg, 68% vyield), Z/E = 49:51. *"H NMR (400 MHz, CDCls, ppm): 6 =
7.11 (s, 1 H), 7.07-7.04 (m, 2 H), 6.96-6.93 (t, J = 6.6 Hz, 2 H), 6.84 (s, 1 H),

6.51-6.50 (t, J = 2.4 Hz, Z isomer, 1 H), 6.43-6.42 (t, J = 2.4 Hz, E isomer, 1 H), 4.46
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(d, J = 1.6 Hz, Z and E isomer, 4 H), 3.97-3.93 (t, J = 6.8 Hz, E isomer, 2 H),
3.93-3.89 (t, J = 6.8 Hz, Z isomer, 2 H), 2.78-2.74 (m, E isomer, 2 H), 2.73-2.69 (m, Z
isomer, 2 H), 2.32 (s, E isomer, 3 H), 2.30 (s, Z isomer, 3 H), 2.26 (s, Z isomer, 3 H),
2.45 (s, E isomer, 3 H); *C NMR (100 MHz, CDCls, ppm): & = 141.2, 141.0, 136.4,
136.3, 135.1, 134.9, 132.9, 132.6, 129.9, 129.8, 128.3, 128.1, 127.5, 127.4, 119.2,
117.7, 72.3, 69.3, 69.0, 67.4, 34.2, 30.8, 21.1, 19.5, 19.4; HRMS calcd for C;3H;70
[M+H]* 189.1274; found: 189.1279.

H
\/H

Et

3-(4-ethylbenzylidene)tetrahydrofuran (2e)

Yellow oil (39.4 mg, 70% yield), Z/E = 51:49. *H NMR (400 MHz, CDCls, ppm): 5 =
7.25-7.23 (M, 2 H), 7.18-7.16 (m, 4 H), 7.05-7.03 (d, J = 8.4 Hz, 2 H), 6.42-6.41 (t, J
= 2.4 Hz, Z isomer, 1 H), 6.33-6.32 (t, J = 2.0 Hz, E isomer, 1 H), 4.57-4.56 (d, J =
1.6 Hz, Z isomer, 2 H), 4.44-4.43 (d, J = 1.6 Hz, E isomer, 2 H), 4.01-3.97 (t, J = 6.8
Hz, E isomer, 2 H), 3.90-3.86 (t, J = 6.8 Hz, Z isomer, 2 H), 2.82-2.78 (m, E isomer, 2
H), 2.76-2.73 (m, Z isomer, 2 H), 2.67-2.60 (m, Z and E isomer, 4 H), 1.25-1.21 (m, Z
and E isomer, 6 H); °C NMR (100 MHz, CDCls, ppm): & = 142.6, 142.5, 140.4,
139.9, 135.0, 134.9, 127.9, 127.9, 127.7, 125.6, 120.7, 119.3, 72.8, 69.6, 69.2, 67.3,
34.8,31.2, 28.5, 28.5, 15.5, 15.4; HRMS calcd for C13H370 [M+H]" 189.1274; found:
189.1271.

H
\/H

iPr

3-(4-isopropylbenzylidene)tetrahydrofuran (2f)

Yellow oil (39.3 mg, 65% vyield), Z/E = 49:51. *H NMR (300 MHz, CDCls, ppm): & =
7.24-7.29 (m, 6 H), 7.07-7.04 (d, J = 8.1 Hz, 2 H), 6.42-6.41 (t, J = 2.1 Hz, Z isomer,
1 H), 6.34-6.33 (t, J = 1.8 Hz, E isomer, 1 H), 4.58-4.57 (d, J = 1.8 Hz, Z isomer, 2 H),
4.44 (d, J = 1.8 Hz, E isomer, 2 H), 4.01-3.97 (t, J = 6.6 Hz, E isomer, 2 H), 3.91-3.86
(t, J=6.9 Hz, Z isomer, 2 H), 2.94-2.72 (m, Z and E isomer, 6 H), 1.26 (d, J = 2.1 Hz,
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E isomer, 6 H), 1.24-1.23 (d, J = 2.1 Hz, E isomer, 6 H); *C NMR (75 MHz, CDCls,
ppm): & = 147.2, 147.1, 140.4, 139.9, 135.2, 135.0, 127.9, 127.8, 126.5, 126.4, 120.7,
119.3, 72.8, 69.6, 69.2, 67.3, 34.8, 33.8, 33.7, 31.2, 23.9; HRMS calcd for C14H;90
[M+H]" 203.1431; found: 203.1438.

H\ /H

tBu

3-(4-(tert-butyl)benzylidene)tetrahydrofuran (2g)

Yellow oil (33.0 mg, 51% vield), Z/E = 40:60. *H NMR (400 MHz, CDCls, ppm): & =
7.39-7.35 (m, Z and E isomer, 4 H), 7.25 (s, E isomer, 2 H), 7.08-7.06 (d, J = 8.4 Hz,
Z isomer, 2 H), 6.43-6.42 (t, J = 2.0 Hz, Z isomer, 1 H), 6.34 (s, E isomer, 1 H), 4.58
(d, J=1.6 Hz, Z isomer, 2 H), 4.44 (d, J = 1.2 Hz, E isomer, 2 H), 4.02-3.98 (t, J = 6.8
Hz, E isomer, 2 H), 3.91-3.87 (t, J = 6.8 Hz, Z isomer, 2 H), 2.84-2.80 (m, E isomer, 2
H), 2.78-2.74 (m, Z isomer, 2 H), 1.33 (s, E isomer, 9 H), 1.32 (s, Z isomer, 9 H); *°C
NMR (100 MHz, CDCl3, ppm): & = 149.5, 149.4, 140.6, 140.0, 134.8, 134.7, 127.7,
127.5, 125.4, 125.3, 120.6, 119.2, 72.9, 69.6, 69.3, 67.3, 34.9, 34.5, 31.4, 31.3, 31.2;
HRMS calcd for C1sH»0 [M+H]" 217.1587; found: 217.1581.

3-(2-methoxybenzylidene)tetrahydrofuran (2h)

Yellow oil (37.0 mg, 65% vyield), Z/E = 52:48. *"H NMR (400 MHz, CDCls, ppm): 6 =
7.35-7.33 (m, 1 H), 7.24-7.19 (m, 2 H), 7.03-7.01 (m, 1 H), 6.97-6.91 (m, 2 H),
6.89-6.86 (M, 2 H), 6.71-6.70 (t, J = 2.4 Hz, Z isomer, 1 H), 6.63-6.62 (t, J = 2.0 Hz,
E isomer, 1 H), 4.51 (t, J = 0.8 Hz, Z isomer, 2 H), 4.49-4.48 (d, J = 1.6 Hz, E isomer,
2 H), 3.97-3.95 (t, J = 6.8 Hz, E isomer, 2 H), 3.92-3.88 (t, J = 6.8 Hz, Z isomer, 2 H),
3.84 (d, J = 0.8 Hz, Z and E isomer, 6 H), 2.80-2.75 (m, Z and E isomer, 4 H); **C
NMR (100 MHz, CDCls;, ppm): 6 = 156.6, 156.3, 141.3, 141.0, 128.3, 128.3, 127.9,
127.9, 126.5, 126.4, 120.3, 120.2, 115.3, 113.9, 110.4, 110.4, 72.6, 69.5, 69.1, 67.4,
55.4, 55.4, 34.6, 31.1; HRMS calcd for C1,H150, [M+H]" 191.1067; found: 191.1068.
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3-(3-methoxybenzylidene)tetrahydrofuran (2i)

Yellow oil (32.4 mg, 57% vield), Z/E = 50:50. *H NMR (400 MHz, CDCls, ppm): & =
7.29-7.24 (m, 2 H), 6.93-6.91 (d, J = 8.0 Hz, 1 H), 6.86 (s, 1 H), 6.79-6.76 (m, 2 H),
6.74-6.72 (d, J = 7.6 Hz, 1 H), 6.66 (s, 1 H), 6.42-6.41 (t, J = 2.4 Hz, Z isomer, 1 H),
6.34-6.33 (d, J = 1.6 Hz, E isomer, 1 H), 4.58 (s, Z isomer, 2 H), 4.45 (d,J=1.6 Hz, E
isomer, 2 H), 4.02-3.98 (t, J = 6.8 Hz, E isomer, 2 H), 3.91-3.88 (t, J = 6.8 Hz, Z
isomer, 2 H), 3.82-3.81 (d, J = 3.2 Hz, Z and E isomer, 6 H), 2.84-2.81 (m, E isomer,
2 H), 2.79-2.75 (m, Z isomer, 2 H); *C NMR (100 MHz, CDCls, ppm): & = 159.6,
159.5, 141.9, 141.4, 139.0, 138.8, 129.4, 129.3, 120.8, 120.6, 120.3, 119.4, 113.6,
113.5, 111.9, 72.8, 69.6, 69.2, 67.3, 55.2, 34.9, 31.3; HRMS calcd for C;,H;50;
[M+H]* 191.1067; found: 191.1069.

H
\/H

MeO

3-(4-methoxybenzylidene)tetrahydrofuran (2j)

Yellow oil (39.9 mg, 70% yield), Z/E = 53:47. *H NMR (400 MHz, CDCls, ppm): 5 =
7.27-7.25 (m, 2 H), 7.07-7.05 (d, J = 8.8 Hz, 2 H), 6.90-6.86 (m, 4 H), 6.39-6.38 (t, J
= 2.0 Hz, Z isomer, 1 H), 6.31-6.30 (d, J = 2.4 Hz, E isomer, 1 H), 4.55 (d, J = 2.0 Hz,
Z isomer, 2 H), 4.43 (d, J = 1.6 Hz, E isomer, 2 H), 4.02-3.98 (t, J = 6.8 Hz, E isomer,
2 H), 3.90-3.88 (t, J = 4.8 Hz, Z isomer, 2 H), 3.81-3.80 (m, Z and E isomer, 6 H),
2.80-2.72 (m, Z and E isomer, 4 H); °C NMR (100 MHz, CDCls, ppm): § = 158.2,
158.1, 139.1, 138.5, 130.4, 130.3, 129.1, 128.9, 120.3, 118.8, 113.9, 113.8, 72.8, 69.5,
69.2, 67.3, 55.2, 34.8, 31.1; HRMS calcd for Cy;Hi50, [M+H]" 191.1067; found:
191.1063.

H
\/H

MeO

S17



3-(4-methoxy-3-methylbenzylidene)tetrahydrofuran (2k)

Yellow oil (42.8 mg, 70% vield), Z/E = 50:50. *H NMR (400 MHz, CDCls, ppm): & =
7.14-7.11 (m, 2 H), 6.93-6.91 (d, J = 6.8 Hz, 2 H), 6.81-6.76 (m, 2 H), 6.36-6.35 (t, J
= 2.0 Hz, Z isomer, 1 H), 6.28-6.27 (d, J = 2.0 Hz, E isomer, 1 H), 4.56-4.55 (d, J =
1.6 Hz, Z isomer, 2 H), 4.43-4.42 (d, J = 1.6 Hz, E isomer, 2 H), 4.01-3.98 (t, J = 6.8
Hz, E isomer, 2 H), 3.89-3.86 (t, J = 6.8 Hz, Z isomer, 2 H), 3.83-3.81 (m, Z and E
isomer, 6 H), 2.81-2.71 (m, Z and E isomer, 4 H), 2.22-2.21 (d, J=3.2 Hz, Zand E
isomer, 6 H); *C NMR (100 MHz, CDCls, ppm): § = 156.6, 138.9, 138.3, 130.5,
130.5, 130.1, 130.0, 128.3, 126.5, 126.3, 124.3, 120.6, 119.1, 110.0, 109.9, 109.7,
80.7, 73.0, 69.4, 68.6, 67.5, 55.4, 34.9, 31.2, 26.2, 16.5; HRMS calcd for C;3H;70;
[M+H]" 205.1223; found: 205.1227.

OMe H H
3-(2,4-dimethoxybenzylidene)tetrahydrofuran (21)
Yellow oil (27.0 mg, 41% yield), Z/E = 51:49. 'H NMR (400 MHz, CDCls, ppm): & =

MeO

7.27 (s, 1 H), 6.94-6.92 (d, J = 8.4 Hz, 1 H), 6.63-6.62 (t, J = 2.0 Hz, Z isomer, 1 H),
6.55-6.54 (d, J = 2.0 Hz, E isomer, 1 H), 6.51-6.45 (m, 4 H), 4.50-4.49 (d, J = 2.0 Hz,
Z isomer, 2 H), 4.47-4.46 (d, J = 1.6 Hz, E isomer, 2 H), 3.98-3.95 (t, J = 6.8 Hz, E
isomer, 2 H), 3.91-3.87 (t, J = 7.2 Hz, Z isomer, 2 H), 3.83-3.82 (d, J = 3.2 Hz, Z and
E isomer, 12 H), 2.78-2.72 (m, Z and E isomer, 4 H); *C NMR (100 MHz, CDCl;,
ppm): & = 159.7, 159.6, 157.7, 157.5, 139.3, 138.9, 128.8, 128.8, 119.6, 119.5, 114.8,
113.4,104.1, 98.4, 98.3, 72.6, 69.5, 69.1, 67.4, 55.5, 55.3, 34.6, 31.1; HRMS calcd for
CisH1703 [M+H]" 221.1172; found: 221.1176.

H
\/H

EtO

3-(4-ethoxybenzylidene)tetrahydrofuran (2m)
Yellow oil (39.7 mg, 65% vyield), Z/E = 50:50. *"H NMR (400 MHz, CDCls, ppm): & =
7.26-7.23 (m, 2 H), 7.05-7.03 (d, J = 8.8 Hz, 2 H), 6.89-6.84 (m, 4 H), 6.38-6.37 (t, J
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= 2.0 Hz, Z isomer, 1 H), 6.30-6.29 (d, J = 2.0 Hz, E isomer, 1 H), 4.55 (d, J = 2.0 Hz,
Z isomer, 2 H), 4.43-4.42 (d, J = 1.6 Hz, E isomer, 2 H), 4.06-3.98 (m, Z and E isomer,
6 H), 3.90-3.86 (t, J = 7.2 Hz, Z isomer, 2 H), 3.80-2.72 (m, Z and E isomer, 4 H),
1.43-1.39 (m, Z and E isomer, 6 H); 3C NMR (100 MHz, CDCls, ppm): & = 157.5,
138.9, 138.4, 130.2, 130.1, 129.1, 128.9, 120.3, 118.9, 114.4, 114.3, 72.8, 69.5, 69.2,
67.3, 63.4, 34.8, 31.1, 14.8; HRMS calcd for Ci3H370, [M+H]" 205.1223; found:
205.1227.

H
\/H

PhO

3-(4-phenoxybenzylidene)tetrahydrofuran (2n)

Yellow oil (44.6 mg, 59% vyield), Z/E = 56:44. *H NMR (400 MHz, CDCls, ppm): & =
7.35-7.27 (m, 6 H), 7.12-7.07 (m, 4 H), 7.03-6.95 (m, 8 H), 6.41-6.40 (t, J = 2.0 Hz, Z
isomer, 1 H), 6.33-6.32 (d, J = 2.0 Hz, E isomer, 1 H), 4.56-4.55 (d, J = 2.0 Hz, Z
isomer, 2 H), 4.44-4.43 (d, J = 2.0 Hz, E isomer, 2 H), 4.01-3.98 (t, J = 6.8 Hz, E
isomer, 2 H), 3.90-3.87 (t, J = 6.8 Hz, Z isomer, 2 H), 2.80-2.73 (m, Z and E isomer, 4
H); *C NMR (100 MHz, CDCls, ppm): & = 157.0, 156.9, 155.7, 140.4, 139.9, 132.8,
132.7,129.7, 129.3, 129.1, 123.3, 123.2, 120.1, 118.9, 118.8, 118.7, 118.6, 72.8, 69.5,
69.2, 67.3, 34.8, 31.1; HRMS calcd for Cy7H;70, [M+H]" 253.1223; found: 253.1220.

H
\/H

E

3-(4-fluorobenzylidene)tetrahydrofuran (20)

Yellow oil (21.8 mg, 41% vyield), Z/E = 44:56. *H NMR (400 MHz, CDCls, ppm): & =
7.28-7.25 (m, 2 H), 7.09-7.00 (m, 6 H), 6.40-6.39 (t, J = 2.4 Hz, Z isomer, 1 H),
6.32-6.31 (d, J = 2.0 Hz, E isomer, 1 H), 4.53 (d, J = 1.6 Hz, Z isomer, 2 H), 4.44-4.43
(d, J =2.0 Hz, E isomer, 2 H), 4.02-3.98 (t, J = 6.8 Hz, E isomer, 2 H), 3.91-3.87 (t, J
= 7.2 Hz, Z isomer, 2 H), 2.78-2.73 (m, Z and E isomer, 4 H); **C NMR (100 MHz,
CDCls, ppm): & = 161.3 (d, J = 245.0 Hz, 1 C), 161.3 (d, J = 245.0 Hz, 1 C), 141.1,
140.5, 133.7 (d, J = 3.0 Hz, 1 C), 133.6 (d, J = 3.0 Hz, 1 C), 129.4 (d, J = 8.0 Hz, 1 C),
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129.3-129.2 (d, J = 8.0 Hz, 1 C), 119.8, 118.3, 115.3 (d, J = 21.0 Hz, 1 C), 115. 2 (d, J
=21.0 Hz, 1 C), 72.7, 69.4, 69.1, 67.3, 34.7, 31.1; HRMS calcd for C11H1,FO [M+H]"
179.0867; found: 179.0862.

H
\/H

Nope

3-(4-chlorobenzylidene)tetrahydrofuran (2p)

Yellow oil (24.4 mg, 42% yield), Z/E = 53:47. *H NMR (400 MHz, CDCls, ppm): & =
7.32-7.29 (m, 4 H), 7.23-7.23 (m, 2 H), 7.05-7.03 (t, J = 8.4 Hz, 2 H), 6.40-6.39 (t, J
= 2.0 Hz, Z isomer, 1 H), 6.32 (s, E isomer, 1 H), 4.54 (d, J = 1.6 Hz, Z isomer, 2 H),
4.45-4.44 (d, J = 1.6 Hz, E isomer, 2 H), 4.03-3.99 (t, J = 6.8 Hz, E isomer, 2 H),
3.92-3.89 (t, J = 6.8 Hz, Z isomer, 2 H), 2.78-2.76 (m, Z and E isomer, 4 H); *C NMR
(100 MHz, CDCls3, ppm): 6 = 142.3, 141.8, 136.0, 135.9, 132.1, 131.2, 129.1, 129.0,
128.6, 128.5, 119.8, 118.4, 72.8, 69.5, 69.2, 67.3, 34.9, 31.2; HRMS calcd for
C11H1,CIO [M+H]" 195.0571; found: 195.0577.

H
\/H

Br

3-(4-bromobenzylidene)tetrahydrofuran (2q)

Yellow oil (32.1 mg, 45% vyield), Z/E = 53:47. *H NMR (400 MHz, CDCls, ppm): & =
7.47-7.41 (m, 4 H), 7.19-7.17 (d, J = 8.4 Hz, E isomer, 2 H), 6.99-6.97 (d, J = 8.4 Hz,
2 H), 6.39-6.37 (t, J = 2.4 Hz, Z isomer, 1 H), 6.30-6.29 (t, J = 2.0 Hz, E isomer, 1 H),
453 (d, J=1.6 Hz, Z isomer, 2 H), 4.44-4.43 (d, J = 1.6 Hz, E isomer, 2 H), 4.03-3.99
(t, J = 6.8 Hz, E isomer, 2 H), 3.92-3.89 (t, J = 6.8 Hz, Z isomer, 2 H), 2.79-2.74 (m, Z
and E isomer, 4 H); °C NMR (100 MHz, CDCls, ppm): & = 142.5, 142.0, 136.4,
136.3, 131.6, 131.5, 129.5, 129.3, 120.3, 119.9, 118.4, 72.9, 69.5, 69.2, 67.3, 34.9,
31.2; HRMS calcd for C1;H1,BrO [M+H]* 239.0066; found: 239.0062.

3-(1-phenylethylidene)tetrahydrofuran (2r)
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Yellow oil (38.1 mg, 73% vield), Z/E = 49:51. *H NMR (400 MHz, CDCls, ppm): & =
7.36-7.30 (M, 4 H), 7.27-7.22 (m, 4 H), 7.17-7.15 (m, 2 H), 4.43-4.42 (d, J = 1.6 Hz,
Z isomer, 2 H), 4.24-4.23 (m, E isomer, 2 H), 3.97-3.94 (t, J = 6.8 Hz, E isomer, 2 H),
3.87-3.84 (t, J = 6.8 Hz, Z isomer, 2 H), 2.64-2.61 (m, E isomer, 2 H), 2.55-2.51 (m, Z
isomer, 2 H), 2.06-2.04 (m, E isomer, 3 H), 1.96-1.95 (m, Z isomer, 3 H); *C NMR
(100 MHz, CDCls3, ppm): 6 = 143.5, 143.3, 135.8, 135.7, 128.2, 128.1, 127.3, 127.0,
126.8, 126.5, 126.4, 126.0, 70.6, 70.4, 69.2, 68.3, 32.1, 31.5, 21.3, 20.4; HRMS calcd
for C1oH150 [M+H]" 175.1118; found: 175.1113.

3-(1-(p-tolyl)ethylidene)tetrahydrofuran (2s)

Yellow oil (38.9 mg, 69% vield), Z/E = 59:41. *H NMR (400 MHz, CDCls, ppm): & =
7.25-7.11 (m, 6 H), 7.06-7.04 (m, 2 H), 4.42-4.41 (d, J = 1.2 Hz, Z isomer, 2 H),
4.25-4.23 (m, E isomer, 2 H), 3.96-3.93 (t, J = 6.8 Hz, E isomer, 2 H), 3.87-3.83 (t, J
= 6.8 Hz, Z isomer, 2 H), 2.63-2.59 (m, E isomer, 2 H), 2.55-2.51 (m, Z isomer, 2 H),
2.34-2.33 (d, J = 2.8 Hz, E isomer, 6 H), 2.04-2.02 (m, E isomer, 3 H), 1.94-1.93 (m,
Z isomer, 3 H); *C NMR (100 MHz, CDCls, ppm): & = 140.5, 140.3, 136.1, 136.0,
135.2, 135.1, 128.8, 128.7, 127.2, 126.9, 126.6, 125.8, 70.6, 70.4, 69.2, 68.3, 32.1,
31.5,21.2, 21.1, 20.4; HRMS calcd for C13H:70 [M+H]" 189.1274; found: 189.1270.

H\ /H
jons
3-(1-(4-chlorophenyl)ethylidene)tetrahydrofuran (2t)
Yellow oil (25.5 mg, 41% yield), Z/E = 50:50. 'H NMR (400 MHz, CDCls, ppm): & =

7.31-7.27 (m, 4 H), 7.20-7.17 (m, 2 H), 7.10-7.07 (d, J =8.4 Hz,2H),4.41 (d,J=1.2
Hz, Z isomer, 2 H), 4.21-4.20 (d, J = 1.6 Hz, E isomer, 2 H), 3.97-3.94 (t, J = 7.2 Hz,

Cl

E isomer, 2 H), 3.88-3.84 (t, J = 8.4 Hz, Z isomer, 2 H), 2.63-2.60 (m, E isomer, 2 H),
2.52-2.48 (m, Z isomer, 2 H), 2.03-2.02 (t, J = 1.6 Hz, Z or E isomer, 3 H), 1.93 (d, J
= 1.2 Hz, Z or E isomer, 3 H); **C NMR (100 MHz, CDCls, ppm): & = 141.8, 141.6,
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136.5, 136.4, 132.2, 132.0, 128.7, 128.4, 128.3, 128.2, 125.6, 124.9, 70.6, 70.3, 69.2,
68.3, 32.1, 31.6, 21.2, 20.3; HRMS calcd for C1,H14CIO [M+H]" 209.0728; found:
209.0733.

Ph H H

\ _/

~N Cso

3-(diphenylmethylene)tetrahydrofuran (2u)

Yellow oil (42.4 mg, 60% vyield). *H NMR (400 MHz, CDCls, ppm): & = 7.34-7.29 (m,
4 H), 7.23-7.21 (m, 4 H), 7.14-7.12 (m, 2 H), 4.39 (s, 2 H), 3.95-3.92 (t, J = 2.8 Hz, 2
H), 2.74-2.68 (t, J = 6.8 Hz, 2 H); *C NMR (100 MHz, CDCls, ppm): & = 142.2,
141.8, 138.6, 132.8, 128.8, 128.6, 128.3, 128.2, 126.8, 126.6, 71.0, 68.7, 32.8; HRMS

caled for Ci7H170 [M+H]" 237.1274; found: 237.1281.

H
\/H

sqe!

3-(naphthalen-1-ylmethylene)tetrahydrofuran (2v)

Yellow oil (40.9 mg, 65% yield). Z/E = 50:50. *H NMR (400 MHz, CDCls, ppm): 5 =
8.05-8.01 (m, 2 H), 7.87-7.83 (m, 2 H), 7.76-7.74 (m, 2 H), 7.52-7.41 (m, 7 H),
7.23-7.21 (d, J=7.2 Hz, 1 H), 7.03 (s, Z isomer, 1 H), 6.94 (s, E isomer, 1 H), 4.57 (d,
J=1.2 Hz, Z isomer, 2 H), 4.44 (s, E isomer, 2 H), 3.98-3.93 (m, Z and E isomer, 4 H),
2.88-2.86 (m, E isomer, 2 H), 2.70-2.67 (d, J = 6.0 Hz, Z isomer, 2 H); *C NMR (100
MHz, CDCls, ppm): 6 = 143.3, 143.2, 134.7, 134.6, 133.5, 131.5, 131.3, 128.5, 127.4,
127.2, 125.9, 125.9, 125.9, 125.8, 125.8, 125.5, 125.3, 125.3, 125.3, 124.3, 124.3,
118.1, 116.9, 72.2, 69.5, 68.9, 67.6, 34.1, 31.0; HRMS calcd for CisHis0 [M+H]"
211.1118; found: 211.1112.

H
\/H

SOAS,
0
5-((dihydrofuran-3(2H)-ylidene)methyl)benzo[d][1,3]dioxole (2w)

Yellow oil (26.9 mg, 44% yield), Z/E = 40:60. *H NMR (400 MHz, CDCls, ppm): 5 =
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6.85 (s, 1 H), 6.81-6.78 (m, 4 H), 6.62 (s, 1 H), 6.36-6.35 (t, J = 2.4 Hz, Z isomer, 1
H), 6.28-6.27 (d, J = 2.0 Hz, E isomer, 1 H), 5.97-5.94 (m, Z and E isomer, 4 H), 4.53
(s, Z isomer, 2 H), 4.43-4.42 (d, J = 2.0 Hz, E isomer, 2 H), 4.02-3.98 (t, J =6.8 Hz, E
isomer, 2 H), 3.90-3.87 (t, J = 7.2 Hz, Z isomer, 2 H), 2.79-2.72 (m, Z and E isomer, 4
H); *C NMR (100 MHz, CDCls, ppm): 6 = 147.8, 147.7, 146.1, 139.7, 139.1, 132.0,
131.9, 122.0, 121.7, 120.5, 119.1, 108.3, 108.2, 107.9, 107.8, 101.0, 72.8, 69.5, 69.2,

67.3, 34.8, 31.1; HRMS calcd for C1,H1305 [M+H]" 205.0859; found: 205.0855.
%y

I

3-(thiophen-2-yImethylene)tetrahydrofuran (2aa)

Yellow oil (19.4 mg, 39% yield), Z/E = 44:56. *H NMR (400 MHz, CDCls, ppm): 5 =

7.27-7.24 (m, 2 H), 7.04-7.01 (m, 2 H), 6.95 (d, J = 2.8 Hz, E isomer, 1 H), 6.85-6.84

(d, J = 3.6 Hz, Z isomer, 1 H), 6.64-6.32 (t, J = 2.0 Hz, Z isomer, 1 H), 6.59 (s, E

isomer, 1 H), 4.55-4.54 (d, J = 2.0 Hz, Z isomer, 2 H), 4.44-4.43 (d, J = 2.0 Hz, E

isomer, 2 H), 4.07-4.04 (t, J = 6.8 Hz, E isomer, 2 H), 3.94-391 (t, J = 7.2 Hz, Z

isomer, 2 H), 2.79-2.73 (m, Z and E isomer, 4 H); *C NMR (100 MHz, CDCls, ppm):

0 =141.7, 141.3, 140.0, 139.2, 127.3, 127.1, 125.8, 125.4, 124.9, 124.7, 113.7, 112.9,

72.4,70.1, 69.2, 68.0, 34.4, 31.6; HRMS calcd for CgH;,0S [M+H]" 167.0525; found:

167.0521.
H\C/H
X N N
\_& O
Br

3-((5-bromothiophen-2-yl)methylene)tetrahydrofuran (2bb)

Yellow solid (21.9 mg, 30% vield). *H NMR (400 MHz, CDCl,, ppm): & = 6.98-6.97
(d, J = 4.0 Hz, 1 H), 6.69-6.68 (d, J = 4.0 Hz, 1 H), 6.48-6.47 (t, J = 2.0 Hz, E isomer,
1 H), 4.41 (d, J = 2.0 Hz, 2 H), 4.07-4.03 (t, J = 7.2 Hz, 2 H), 2.71-2.67 (m, 2 H); ©*C
NMR (100 MHz, CDCls, ppm): & = 143.4, 140.0, 129.8, 125.8, 112.7, 112.4, 72.4,
69.2, 31.6; HRMS calcd for CoH1oBrOS [M+H]* 244.9630; found: 244.9625.
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(3) Yellow oil (35.6 mg, 74% yield), Z/E = 51:49. *H NMR (400 MHz, CDCls, ppm):
& = 7.36-7.30 (m, 6 H), 7.23-7.18 (m, 2 H), 7.13-7.11 (d, J = 7.6 Hz, 2 H), 6.44 (s, Z
isomer, 1 H), 6.36-6.35 (t, J = 2.4 Hz, E isomer, 1 H), 4.01-3.98 (t, J = 6.8 Hz, E
isomer, 2 H), 3.91-3.87 (t, J = 6.8 Hz, Z isomer, 2 H), 2.83-2.79 (m, E isomer, 2 H),
2.78-2.74 (m, Z isomer, 2 H); **C NMR (100 MHz, CDCls, ppm): & = 141.4, 140.8,
137.6, 137.4, 128.5, 128.4, 127.9, 127.7, 126.5, 126.4, 121.0, 119.5, 69.2, 67.3, 34.9,
31.2; HRMS calcd for C1;H;3D,0 [M+H]" 163.1087; found: 163.1081.

o~

(E)-4-phenylbut-3-en-1-ol (4)
Yellow oil (17.7 mg, 40% vyield). *H NMR (400 MHz, CDCls, ppm): & = 7.36-7.27 (m,

4 H), 7.27-7.18 (m, 1 H), 6.50-6.46 (d, J = 16.0 Hz, 1 H), 6.23-6.16 (m, 1 H),
3.74-7.31 (m, 2 H), 2.49-2.44 (m, 2 H), 1.90 (s, 1 H); **C NMR (100 MHz, CDCl,
ppm): & = 137.2, 132.6, 128.5, 127.2, 126.3, 126.0, 61.9, 36.3; HRMS calcd for
C1oH130 [M+H]" 149.0961; found: 149.0965.
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