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1. General information

TH and '3C NMR spectra were recorded respectively on a Bruker 14A04336 (600 MHz)
and a Bruker 14A04336 (151 MHz) spectrometer. Chemical shifts were reported in parts per
million (ppm), and the residual solvent peak was used as an internal reference: proton
(chloroform & 7.26), carbon (chloroform 6 77.0) or tetramethylsilane (TMS o6 0.00) was used
as a reference. Multiplicity was indicated as follows: s (singlet), d (doublet), t (triplet), q
(quartet), m (multiplet), dd (doublet of doublet), bs (broad singlet). Coupling constants were
reported in Hertz (Hz).

High resolution mass spectra (HRMS) were recorded on a Bruker 19A01643 Q-TOF
LC/MS with Electron Spray lonization (ESI) resource. The single crystal diffraction data was
performed on an Agilent SuperNova E 15A11181.

For thin layer chromatography (TLC), Qingdao Haiyang Chemical was used.
Visualization on TLC was achieved by use UV light (254 nm). Further visualization was
achieved by staining with 2,4-dinitrophenylhydrazine, or phosphomolybdic acid followed by
heating using a heat gun. Flash chromatography separations were performed on Qingdao
Haiyang Chemical 300-400 mesh silica gel.

All commercially available reagents were used as received for the reactions without any
purification. The starting material, allylic alcohols, were known and were simply prepared by
the aldol reaction by aldehydes and ketones,' following by the addition of NaBH4 or LiCHs.

The NCSI? and NCSc?® were synthesized according to the known procedures respectively.



I1. Synthesis and characterization of 2a

OH
PhO,S, DCE DN o
Ph" Y + N-Cl — e e
PhO,S -20 °C, 5 min cl
1a 2¢ (NCSI) 3a

ZE=55:1
5-Chloro-6-phenylhex-5-enal (2a)

To a 15 mL tube equipped with magnetic stir bar was added allylic alcohol 1a (57.4 mg,
0.33 mmol) and 3 mL of DCE. Then the tube was equipped with a rubber septum, and placed
in a pre-cooled low-temperature reactor. After stirred for 5 min at the specified temperature,
NCSI (99.5 mg, 0.30 mmol) was further added into the tube. The reaction mixture was
vigorously stirred for additional 5 min. After taken to room temperature, the crude reaction
mixture was filtered through celite and the filtrate was concentrated to dryness and then directly
analyzed by 1H NMR to determine the Z/E ratio. The residue was then purified by column
chromatography (hexane:ethyl acetate = 40:1) to yield the product 3a in 73% yield as an oil.
3a-maj: (Z)-5-Chloro-6-phenylhex-5-enal

X A0

Cl

'TH NMR (600 MHz, Chloroform-d) & 9.80 (s, 1H), 7.58 (d, J = 7.8 Hz, 2H), 7.34 (t, J = 7.8
Hz, 2H), 7.26 (d, J=7.8 Hz, 1H), 6.48 (s, 1H), 2.56-2.50 (m, 4H), 2.04-1.98 (m, 2H).

13C NMR (151 MHz, Chloroform-d) 6 201.71, 134.83, 133.42, 128.99, 128.18, 127.67, 125.48,
42.35, 40.15, 19.99.

HRMS (ESI): C12H4C10 [M+H]" calculated:209.0728, found:209.0725.

3a-min: (E)-5-Chloro-6-phenylhex-5-enal

%Wo

Cl
TH NMR (600 MHz, Chloroform-d) & 9.73 (s, 1H), 7.35 (t, J = 7.8 Hz, 2H), 7.26 (d, J = 5.4
Hz, 1H), 7.19 (d, J = 7.8 Hz, 2H), 6.78 (s, 1H), 2.59 (t, J = 7.2 Hz, 2H), 2.45 (td, J = 7.2 Hz,
1.2 Hz, 2H), 2.02-1.96 (m, 2H).
I3C NMR (151 MHz, Chloroform-d) § 201.47, 136.73, 135.50, 129.20, 128.54, 128.29, 127.38,
42.61, 33.46, 20.06.
HRMS (ESI): C14H2CIl0 [M+H]" calculated:231.0571, found:231.0563.



The Z/E configuration of 3a (5.5:1) was determined by '"H NMR measurement as shown
below. The Z/E configuration of 3a (3.1:1) calculated by isolated yield is less probably because
of the consumption of the major product in column chromatography and a little hidden solvent

in the minor product.
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III. General Procedure for the synthesis of alcohol

1) DCE

OH PhO,S, -20 °C, 5 min OH
RN . N-Cl —— Rw
PhO,S 2) NaBH,, MeOH Cl
n

r,0.5h
1 (1.1 equiv.) NCSI 4

To a 15 mL tube equipped with magnetic stir bar was added allylic alcohol 1 ( 0.33 mmol)
and 3 mL of DCE. Then the tube was equipped with a rubber septum, and placed in a pre-
cooled low-temperature reactor. After stirred for 5 min at the specified temperature, NCSI (0.30
mmol) was further added into the tube. The reaction mixture was vigorously stirred for
additional 5 min. After taken to room temperature, 1 mL of methanol was then added followed
by NaBH4 (0.6 mmol). The resulting mixture was allowed to stir at ambient temperature for
0.5 h, quenched by saturate brine, extracted with ethyl acetate, concentrated and purified by
silica gel chromatography (hexanes:ethyl acetate) to afford the pure products 4 with two

geometrical isomers.

IV. Characterization of compound 4

5-Chloro-6-phenylhex-5-en-1-ol (4a)

©WOH The title compound was prepared according to the general procedure as
described, Silica gel flash column chromatography was performed using

hexanes and ethyl acetate (20:1 to 4:1), 4a-min (8.1 mg and 13%) and 4a-maj (44.4 mg and

70%) were i1solated separately as a colorless oil.

4a-min: (E)-5-Chloro-6-phenylhex-5-en-1-ol

'"H NMR (600 MHz, Chloroform-d) 8 7.34 (t, J= 7.2 Hz, 1H), 7.26 (t, J = 7.2 Hz, 2H), 7.19

(d, J=17.2 Hz, 2H), 6.74 (s, 1H), 3.62 (t, J= 7.2 Hz, 2H), 2.57 (t, /= 7.2 Hz, 2H), 1.78-1.71

(m, 2H), 1.61-1.55 (m, 3H).

13C NMR (151 MHz, Chloroform-d) & 137.87, 135.81, 128.46, 128.41, 128.32, 127.20, 62.53,

34.01, 31.75, 23.89.

HRMS (ESI): C12H;5CINaO [M+Na]" calculated: 233.0704, found: 233.0702.

4a-maj: (Z£)-5-Chloro-6-phenylhex-5-en-1-ol

'"H NMR (600 MHz, Chloroform-d) § 7.58 (d, J = 7.8 Hz, 2H), 7.33 (t, J = 7.8 Hz, 2H), 7.25



(t,J=7.8 Hz, 1H), 6.48 (s, 1H), 3.68 (t, J = 7.2 Hz, 2H), 2.52 (t, J = 7.2 Hz, 2H), 1.77-1.73
(m, 2H), 1.65-1.61 (m, 2H).

13C NMR (151 MHz, Chloroform-d) § 135.12, 134.55, 128.98, 128.13, 127.47, 124.65, 62.62,
40.87,31.62, 23.87.

HRMS (ESI): C12H;5CINaO [M+Na]" calculated: 233.0704, found: 233.0703.

5-Chloro-6-(4-fluorophenyl)hex-5-en-1-ol (4b)

F /@f* WOH The title compound was prepared according to the general procedure as
described, Silica gel flash column chromatography was performed using

hexanes and ethyl acetate (20:1 to 4:1), 4b-min (8 mg and 12%) and 4b-maj (50 mg and 72%)

were isolated separately as a colorless oil.

4b-maj: (£)-5-Chloro-6-(4-fluorophenyl)hex-5-en-1-ol

'TH NMR (600 MHz, Chloroform-d) & 7.56 (dd, J = 5.4Hz, 8.4 Hz, 2H), 7.03 (t, J = 8.4 Hz,

2H), 6.44 (s, 1H), 3.69 (t, J = 7.2 Hz, 2H), 2.51 (t, J = 7.2 Hz, 2H), 1.77-1.72 (m, 2H), 1.66-

1.60 (m, 2H).

I3C NMR (151 MHz, Chloroform-d) & 161.87 (d, J =247.6 Hz), 131.16 (d, J= 3.8 Hz), 130.67

(d, J=8.0 Hz), 123.52, 115.05 (d, J=21.5 Hz), 62.60, 40.78, 31.61, 23.85.

1F NMR (376 MHz, Chloroform-d) & -113.85.

HRMS (ESI): C12H4CIFNaO [M+Na]" calculated: 251.0609, found: 251.0606.

5-Chloro-6-(4-chlorophenyl)hex-5-en-1-ol (4¢)

] /©¢” ﬁCI/\/\/OH The title compound was prepared according to the general procedure as
described, Silica gel flash column chromatography was performed

using hexanes and ethyl acetate (20:1 to 4:1), 4¢c-min (9 mg and 13%) and 4c-maj (40 mg and

54%) were isolated separately as a colorless oil.

4c-maj: (Z)-5-Chloro-6-(4-chlorophenyl)hex-5-en-1-ol

'TH NMR (600 MHz, Chloroform-d) & 7.52 (d, J = 8.4 Hz, 2H), 7.3 (d, J = 8.4 Hz, 2H), 6.42

(s, 1H), 3.69 (t,J=7.2 Hz, 2H), 2.51 (t,J= 7.2 Hz, 2H), 1.78-1.72 (m, 2H), 1.66-1.60 (m, 2H).

I3C NMR (151 MHz, Chloroform-d) § 135.37, 133.53, 133.12, 130.24, 128.32, 123.50, 62.60,

40.86, 31.61, 23.85.



HRMS (ESI): C12H14C12NaO [M+Na]" calculated: 267.0314, found: 267.0309.

6-(4-bromophenyl)-5-Chlorohex-5-en-1-ol (4d)

B @ \Cl/\/\/OH The title compound was prepared according to the general procedure as
described, Silica gel flash column chromatography was performed

using hexanes and ethyl acetate (20:1 to 4:1), 4d-min (12 mg and 13%) and 4d-maj (45 mg and

52%) were isolated separately as a colorless oil.

4d-maj: (£)-6-(4-bromophenyl)-5-Chlorohex-5-en-1-ol

TH NMR (600 MHz, Chloroform-d) & 7.45 (s, 4H), 6.41 (s, 1H), 3.69 (t, J= 7.2 Hz, 2H), 2.50

(t,J=7.2 Hz, 2H), 1.78-1.71 (m, 2H), 1.65-1.60 (m, 2H).

13C NMR (151 MHz, Chloroform-d) 8 135.51, 133.99, 131.28, 130.54, 123.55, 121.32, 62.58,

40.89, 31.61, 23.83.

HRMS (ESI): C12H14BrCINaO [M+Na]" calculated: 310.9809, found: 310.9803.

5-Chloro-6-(p-tolyl)hex-5-en-1-ol (4¢)

X " The title compound was prepared according to the general procedure as

. described, Silica gel flash column chromatography was performed using
hexanes and ethyl acetate (20:1 to 4:1), 4e-min (4 mg and 6%) and 4e-maj (39 mg and 57%)
were isolated separately as a colorless oil.
4e-maj: (Z)-5-Chloro-6-(p-tolyl)hex-5-en-1-o0l
TH NMR (600 MHz, Chloroform-d) § 7.48 (d, J = 7.2 Hz, 2H), 7.15 (d, J = 7.8 Hz, 2H), 6.44
(s, IH), 3.68 (t, /= 6.6 Hz, 2H), 2.50 (t, /= 6.6 Hz, 2H), 2.34 (s, 3H), 1.77-1.70 (m, 2H), 1.65-
1.60 (m, 2H).
13C NMR (151 MHz, Chloroform-d) § 137.32, 133.71, 132.27, 128.83, 128.88, 124.52, 62.65,
40.85, 31.64, 23.88, 21.22.

HRMS (ESI): C13H;7CINaO [M+Na]" calculated: 247.0860, found: 247.0860.

6-(4-(tert-Butyl)phenyl)-5-chlorohex-5-en-1-ol (4f)
N " The title compound was prepared according to the general procedure
Cl

as described, Silica gel flash column chromatography was performed
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using hexanes and ethyl acetate (20:1 to 4:1), 4f-min (5 mg and 7%) and 4f-maj (54 mg and
67%) were isolated separately as a colorless oil.

4f-maj: (Z2)-6-(4-(tert-Butyl)phenyl)-5-chlorohex-5-en-1-ol

'TH NMR (600 MHz, Chloroform-d) & 7.47 (d, J = 7.8 Hz, 2H), 7.28 (d, J = 7.8 Hz, 2H), 6.37
(s, 1H), 3.60 (dd, J = 7.2 Hz, 1.2 Hz, 2H), 2.43 (t, J = 7.8 Hz, 2H), 1.69-1.64 (m, 2H), 1.58-
1.52 (m, 2H), 1.24 (s, 9H).

13C NMR (151 MHz, Chloroform-d) § 150.55, 133.76, 132.23, 128.72, 125.07, 124.43, 62.65,
40.91, 34.61, 31.62, 31.26, 23.88.

HRMS (ESI): Ci6H23CINaO [M+Na]" calculated: 289.1330, found: 289.1239.

6-([1,1'-Biphenyl]-4-yl)-5-chlorohex-5-en-1-o0l (4g)

N on The title compound was prepared according to the general procedure as

C
Ph | described, Silica gel flash column chromatography was performed

using hexanes and ethyl acetate (20:1 to 4:1), 4g-min (4 mg and 4%) and 4g-maj (56 mg and
65%) were i1solated separately as a white solid.

4g-maj: (Z£)-6-([1,1'-Biphenyl]-4-yl)-5-chlorohex-5-en-1-o0l

TH NMR (600 MHz, Chloroform-d) & 7.67 (d, J = 8.4 Hz, 2H), 7.60 (dd, J = 7.8 Hz, 13.1 Hz,
4H), 7.43 (t, J= 7.8 Hz, 2H), 7.34 (t, J = 7.8 Hz, 1H), 6.51 (s, 1H), 3.70 (t, J= 6.6 Hz, 2H),
2.55(t,J=17.8 Hz, 2H), 1.80-1.74 (m, 2H), 1.67-1.60 (m, 2H), 1.38 (s, 1H).

I3C NMR (151 MHz, Chloroform-d) § 140.67, 140.20, 134.71, 134.11, 129.42, 128.78, 127.36,
127.00, 126.81, 124.27, 62.66, 40.99, 31.65, 23.91.

HRMS (ESI): CisHi9CINaO [M+Na]" calculated: 309.1017, found: 309.1016.

5-Chloro-6-(4-methoxyphenyl)hex-5-en-1-o0l (4h)

/@” WOH The title compound was prepared according to the general procedure
e . as described, Silica gel flash column chromatography was performed
using hexanes and ethyl acetate (15:1 to 3:1), 4h-min (trace) and 4h-maj (32 mg and 44%) were
isolated as a colorless oil.
4h-maj: (£)-5-Chloro-6-(4-methoxyphenyl)hex-5-en-1-ol
'TH NMR (600 MHz, Chloroform-d) & 7.55 (d, J = 8.4 Hz, 2H), 6.87 (d, J = 8.4 Hz, 2H), 6.40
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(s, 1H), 3.81 (s, 3H), 3.68 (t, J= 6.6 Hz, 2H), 2.50 (t, J= 7.2 Hz, 2H), 1.76-1.70 (m, 2H), 1.65-
1.59 (m, 2H).

13C NMR (151 MHz, Chloroform-d) 5 158.86, 132.64, 130.28, 127.75, 124.04, 113.58, 62.65,
55.25, 40.84, 31.64, 23.90.

HRMS (ESI): C13H17CINaO, [M+Na]* calculated: 263.0809, found: 263.0803.

5-Chloro-6-(4-ethoxyphenyl)hex-5-en-1-ol (4i)

A °" " The title compound was prepared according to the general procedure

Cl
EtO

as described, Silica gel flash column chromatography was performed
using hexanes and ethyl acetate (15:1 to 3:1), 4i-min (trace) and 4i-maj (32 mg and 42%) were
isolated as a colorless oil.
4i-maj: (£)-5-Chloro-6-(4-ethoxyphenyl)hex-5-en-1-ol
TH NMR (600 MHz, Chloroform-d) § 7.54 (d, J = 8.4 Hz, 2H), 6.86 (d, J = 8.4 Hz, 2H), 6.40
(s, 1H), 4.03 (q, J = 7.2 Hz, 2H), 3.67 (t, J = 6.6 Hz, 2H), 2.50 (t, /= 7.2 Hz, 2H), 1.76-1.67
(m, 2H), 1.65-1.59 (m, 2H), 1.40 (t, /= 6.6 Hz, 3H).
13C NMR (151 MHz, Chloroform-d) & 158.24, 132.48, 130.27, 127.58, 124.09, 114.13, 63.44,
62.65, 40.86, 31.64, 23.90, 14.81.
HRMS (ESI): C14H9CINaO, [M+Na]" calculated: 277.0966, found: 277.0966.

5-Chloro-6-(2-chlorophenyl)hex-5-en-1-ol (4j)

. o The title compound was prepared according to the general procedure as

\CI described, Silica gel flash column chromatography was performed using

hexanes and ethyl acetate (20:1 to 4:1), 4j-min (9 mg and 12%) and 4j-maj (18 mg and 24%)
were isolated separately as a colorless oil.
4j-maj: (Z)-5-Chloro-6-(2-chlorophenyl)hex-5-en-1-ol
'"H NMR (600 MHz, Chloroform-d) 6 7.72 (d, J = 7.8 Hz, 1H), 7.37 (d, J = 7.8 Hz, 1H), 7.25
(t,J=7.8 Hz, 1H), 7.21 (t, J=7.8 Hz, 1H), 6.64 (s, 1H), 3.71 (t, J= 6.6 Hz, 2H), 2.57 (t, J =
7.2 Hz, 2H), 1.81-1.75 (m, 2H), 1.70-1.64 (m, 2H).
I3C NMR (151 MHz, Chloroform-d) 8 137.06, 133.61, 133.48, 130.81, 129.18, 128.65, 126.22,

122.00, 62.61, 40.35, 31.54, 23.68.



HRMS (ESI): Ci2H4CI:NaO [M+Na]" calculated: 267.0314, found: 267.0311.

6-(2-bromophenyl)-5-Chlorohex-5-en-1-ol (4k)

Br on The title compound was prepared according to the general procedure as

\CI described, Silica gel flash column chromatography was performed using

hexanes and ethyl acetate (20:1 to 4:1), 4k-min (8 mg and 7%) and 4k-maj (22 mg and 26%)
were isolated separately as a colorless oil.
4k-maj: (£)-6-(2-Bromophenyl)-5-chlorohex-5-en-1-o0l
TH NMR (600 MHz, Chloroform-d) & 7.67 (dd, J= 7.8 Hz, 1.2 Hz, 1H), 7.56 (dd, J = 7.8 Hz,
1.2 Hz, 1H), 7.30 (td, /= 7.8 Hz, 1.2 Hz, 1H), 7.13 (td, /= 7.8 Hz, 1.8 Hz, 1H), 6.59 (s, 1H),
3.72 (t,J = 6.6 Hz, 2H), 2.57 (t, /= 7.2 Hz, 2H), 1.81-1.75 (m, 2H), 1.71-1.65 (m, 2H).
I3C NMR (151 MHz, Chloroform-d) 6 136.91, 135.49, 132.37, 131.03, 128.88, 126.85, 124.43,
123.85, 62.62, 40.18, 31.53, 23.63.

HRMS (ESI): C12H4BrCINaO [M+Na]" calculated: 310.9809, found: 310.9805.

5-Chloro-6-(2-methoxyphenyl)hex-5-en-1-ol (41)

OMe o The title compound was prepared according to the general procedure as

\CI described, Silica gel flash column chromatography was performed using

hexanes and ethyl acetate (15:1 to 3:1), 4l-min (trace) and 4l-maj (23 mg and 32%) were
isolated as a colorless oil.
41-maj: (Z)-5-Chloro-6-(2-methoxyphenyl)hex-5-en-1-ol
'TH NMR (600 MHz, Chloroform-d) § 7.79 (dd, J = 1.8 Hz, 7.8 Hz, 1H), 7.25 (td, J= 1.8 Hz,
5.4 Hz, 1H), 6.95 (t, J=7.8 Hz, 1H), 6.87 (d, /= 8.4 Hz, 1H), 6.67 (s, 1H), 3.82 (s, 3H), 3.69
(t,J=6.6 Hz, 2H), 2.55 (t, /= 7.2 Hz, 2H), 1.79-1.73 (m, 2H), 1.68-1.62 (m, 2H).
I3C NMR (151 MHz, Chloroform-d) 8 156.84, 134.89, 129.96, 128.74, 124.12, 120.07, 119.84,
110.36, 62.68, 55.50, 40.73, 31.66, 23.85.

HRMS (ESI): C13H;7CINaO; [M+Na]" calculated: 263.0809, found: 263.0804.

5-Chloro-6-(3-methoxyphenyl)hex-5-en-1-o0l (4m)
The title compound was prepared according to the general procedure as described, Silica gel
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MeO N OH  flash column chromatography was performed using hexanes and ethyl
? acetate (15:1 to 3:1), 4m-min (7 mg and 10%) and 4m-maj (36 mg and

49%) were isolated separately as a colorless oil.

4m-maj: (£)-5-Chloro-6-(3-methoxyphenyl)hex-5-en-1-ol

'TH NMR (600 MHz, Chloroform-d) & 7.25 (t, J= 7.8 Hz, 1H), 7.20 (s, 1H), 7.13 (d, J = 7.8

Hz, 1H), 6.81 (dd, J = 8.4 Hz, 3.0 Hz, 1H), 6.46 (t,J= 7.8 Hz, 1H), 3.81 (s, 3H), 3.68 (t, J =

6.6 Hz, 2H), 2.51 (t,J = 7.2 Hz, 2H), 1.77-1.71 (m, 2H), 1.65-1.60 (m, 2H).

I3C NMR (151 MHz, Chloroform-d) 8 159.36, 136.39, 134.79, 129.07, 124.52, 121.69, 114.32,

113.30, 62.61, 55.24, 40.90, 31.62, 23.87.

HRMS (ESI): C13H;3Cl0; [M+Na]" calculated: 241.0990, found: 241.1001.

5-Chloro-6-(3,5-dimethylphenyl)hex-5-en-1-ol (4n)

N OH  The title compound was prepared according to the general procedure

¢ as described, Silica gel flash column chromatography was performed

using hexanes and ethyl acetate (20:1 to 4:1), 4n-min (7 mg and 10%) and 4n-maj (46 mg and
64%) were isolated separately as a colorless oil.
4n-maj: (£)-5-Chloro-6-(3,5-dimethylphenyl)hex-5-en-1-ol
TH NMR (600 MHz, Chloroform-d) § 7.20 (s, 2H), 6.90 (s, 1H), 6.42 (s, 1H), 3.69 (t, J= 6.6
Hz, 2H), 2.50 (t, /= 7.2 Hz, 2H), 2.31 (s, 6H), 1.77-1.70 (m, 2H), 1.65-1.59 (m, 2H).
13C NMR (151 MHz, Chloroform-d) & 137.57, 134.98, 134.06, 129.19, 126.77, 124.84, 62.66,
40.86, 31.62, 23.85, 21.31.

HRMS (ESI): C14H;9CINaO [M+Na]" calculated: 261.1017, found: 261.1018.

5-Chloro-6-(naphthalen-1-yl)hex-5-en-1-o0l (40)

O o The title compound was prepared according to the general procedure as
O \CI described, Silica gel flash column chromatography was performed using

hexanes and ethyl acetate (20:1 to 4:1), 40-min (trace) and 40-maj (50 mg and 64%) were

isolated as a colorless oil.

40-maj: (Z)-5-Chloro-6-(naphthalen-1-yl)hex-5-en-1-ol

'"H NMR (600 MHz, Chloroform-d) 6 7.97 (d, J= 7.2 Hz, 1H), 7.85 (dd, J = 7.2 Hz, 3.0 Hz,
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1H), 7.79 (d, J = 7.8 Hz, 1H), 7.62 (d, J = 7.2 Hz, 1H), 7.51-7.46 (m, 3H), 6.96 (s, 1H), 3.74
(t,J=6.6 Hz, 2H), 2.65 (t,J=7.8 Hz, 2H), 1.87-1.81 (m, 2H), 1.75-1.69 (m, 2H).

I3C NMR (151 MHz, Chloroform-d) § 137.38, 133.49, 132.56, 131.49, 128.54, 127.89, 127.21,
126.05, 125.79, 125.24, 124.41, 122.99, 62.68, 40.20, 31.75, 23.94.

HRMS (ESI): Ci6H;7CINaO [M+Na]" calculated: 283.0860, found: 283.0860.

5-Chloro-6-(naphthalen-2-yl)hex-5-en-1-ol (4p)

OH The title compound was prepared according to the general procedure
as described, Silica gel flash column chromatography was performed

using hexanes and ethyl acetate (20:1 to 4:1), 4p-min (6 mg and 7%) and 4p-maj (46 mg and

59%) were isolated separately as a white solid.

4p-maj: 5-Chloro-6-(naphthalen-2-yl)hex-5-en-1-ol

'"H NMR (600 MHz, Chloroform-d) & 8.05 (s, 1H), 7.83-7.78 (m, 3H), 7.70 (dd Hz, J = 1.8,

8.4 Hz, 1H), 7.47-7.43 (m, 2H), 6.63 (s, 1H), 3.70 (t, /= 6.6 Hz, 2H), 2.57 (t, /= 7.8 Hz, 2H),

1.81-1.75 (m, 2H), 1.68-1.61 (m, 2H).

I3C NMR (151 MHz, Chloroform-d) § 134.96, 133.22, 132.64, 132.62, 128.21, 128.15, 127.58,

127.56, 126.89, 126.12, 124.72, 62.66, 40.98, 31.67, 23.93.

HRMS (ESI): Ci¢H;7CINaO [M+Na]" calculated: 283.0860, found: 283.0860.

5-Chloro-6-(thiophen-2-yl)hex-5-en-1-ol (4q)

SN 9" The title compound was prepared according to the general procedure as

described, Silica gel flash column chromatography was performed using

hexanes and ethyl acetate (20:1 to 4:1), 4q-min (2 mg and 3%) and 4q-maj (21 mg and 33%)
were isolated separately as a yellow oil.
4q-maj: (Z£)-5-Chloro-6-(thiophen-2-yl)hex-5-en-1-ol
"H NMR (600 MHz, Chloroform-d) & 7.29 (d, J = 5.4 Hz, 1H), 7.16 (d, J = 3.6 Hz, 1H), 7.01
(dd, J = 3.6 Hz, 5.4 Hz, 1H), 6.71 (s, 1H), 3.67 (t, J = 6.6 Hz, 2H), 2.53 (t, J = 7.8 Hz, 2H),
1.77-1.71 (m, 2H), 1.64-1.58 (m, 2H).
I3C NMR (151 MHz, Chloroform-d) § 138.23, 132.52, 128.40, 126.19, 125.94, 119.09, 62.61,
40.13,31.61, 23.99.
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HRMS (ESI): CioH3CINaOS [M+Na]" calculated: 239.0268, found: 239.0264.

4-chloro-5-phenylpent-4-en-1-ol (4r)

©~“\C|/\A0H The title compound was prepared according to the general procedure as
described, Silica gel flash column chromatography was performed using

hexanes and ethyl acetate (20:1 to 4:1), 4r-min (24 mg and 40%) and 4r-maj (31 mg and 53%)

were isolated separately as a colorless oil.

4r-maj: (Z)-4-chloro-5-phenylpent-4-en-1-ol

TH NMR (600 MHz, Chloroform-d) 8 7.58 (d, J= 7.2 Hz, 2H), 7.34 (t, J = 7.8 Hz, 2H), 7.26(t,

J=6.6 Hz, 1H), 6.51 (s, 1H), 3.72 (t, J = 6.6 Hz, 2H), 2.60 (t, J = 7.8 Hz, 2H), 1.95-1.90 (m,

2H), 1.52 (s, 1H).

13C NMR (151 MHz, Chloroform-d) § 135.05, 134.13, 128.98, 128.15, 127.53, 124.88, 61.58,

37.52,30.57.

HRMS (ESI): C11H14C10 [M+H]" calculated: 197.0728, found: 197.0730.

4r-min: (E)-4-chloro-5-phenylpent-4-en-1-ol

'"H NMR (600 MHz, Chloroform-d) & 7.34 (t, J = 7.8 Hz, 2H), 7.26 (t, J = 7.2 Hz, 2H), 7.22

(d, J=7.2 Hz, 1H), 6.75 (s, 1H), 3.65 (t, J= 6.6 Hz, 2H), 2.65 (t, /= 7.8 Hz, 2H), 1.94-1.89

(m, 2H), 1.38 (s, 1H).

13C NMR (151 MHz, Chloroform-d)  137.40, 135.67, 128.69, 128.54, 128.30, 127.29, 61.72,

30.89, 30.61.

HRMS (ESI): C11H14CI10 [M+H]" calculated: 197.0728, found: 197.0737.

6-Chloro-7-phenylhept-6-en-1-ol (4s)

N on The title compound was prepared according to the general procedure as

; described, Silica gel flash column chromatography was performed using

hexanes and ethyl acetate (20:1 to 4:1), 4s-min (3 mg and 4%) and 4s-maj (31 mg and 46%)
were isolated separately as a colorless oil.
4s-maj: (Z)-6-Chloro-7-phenylhept-6-en-1-ol
'TH NMR (600 MHz, Chloroform-d) & 7.58 (d, J = 7.2 Hz, 2H), 7.33 (t, J = 7.8 Hz, 2H), 7.25
(t,J=7.2Hz, 1H), 6.47 (t, 1H), 3.66 (t,J = 6.6 Hz, 2H), 2.50 (t,J=7.2 Hz, 2H), 1.73-1.67 (m,
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2H), 1.65-1.59 (m, 2H), 1.46-1.40 (m, 2H).

I3C NMR (151 MHz, Chloroform-d) & 135.17, 134.76, 128.98, 128.12, 127.42, 124.47, 62.81,
41.10, 32.50, 27.38, 24.77.

HRMS (ESI): C13H;7CIO [M+Na]" calculated: 247.0860, found: 247.0859.
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V. Synthesis and characterization of 5

OH PhO,S, boE oo
N-Cl ———————
Alkyl/\@ * ehogS -20 °C, 5 min Alkyl/%
2c (NCSI) 5

To a 15 mL tube equipped with magnetic stir bar was added allylic alcohol (0.33 mmol)
and 3 mL of DCE. Then the tube was equipped with a rubber septum, and placed in a pre-
cooled low-temperature reactor. After stirred for 5 min at the specified temperature, NCSI (99.5
mg, 0.30 mmol) was further added into the tube. The reaction mixture was vigorously stirred
for additional 5 min, and was then quenched by a small amount of silica gel. After taken to
room temperature, the crude reaction mixture was concentrated under reduced pressure and
directly purified by silica gel chromatography to yield the product 5 in pure form as oil.
2-(1-Chlorobutyl)cyclopentan-1-one (5a)

¢ o 'HNMR (600 MHz, Chloroform-d) & 4.46-4.42 (m, 1H), 2.40-2.30 (m, 2H), 2.20-

2.07 (m, 4H), 1.80-1.73 (m, 2H), 1.71-1.64 (m, 1H), 1.57-1.52 (m, 1H), 1.44-1.39
(m, 1H), 0.94 (t, /= 7.2 Hz, 3H).
13C NMR (151 MHz, Chloroform-d) § 217.35, 61.00, 54.04, 38.99, 38.68, 23.46, 20.43, 19.94,
13.40.
HRMS (ESI): CoH6CIO [M+H]" calculated: 175.0884, found: 175.0884.

2-(Chloro(cyclohexyl)methyl)cyclopentan-1-one (5b)
c o 'HNMR (600 MHz, Chloroform-d) & 4.21 (dd, J=3.0 Hz, 9.0 Hz, 1H), 2.54-2.49
(m, 1H), 2.34-2.29 (m, 1H), 2.13-2.10 (m, 5H), 1.80-1.70 (m, SH), 1.58-1.55 (m,
1H), 1.27-1.20 (m, 2H), 1.16-1.12 (m, 1H), 1.05-0.98 (m, 2H).
I3C NMR (151 MHz, Chloroform-d) 5 218.19, 67.12, 51.70, 42.87, 38.64, 30.38, 30.17, 26.05,
25.77,23.68, 20.52.
HRMS (ESI): C12H20ClO [M+H]" calculated: 215.1197, found: 215.1196.
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VI. General Procedure for the synthesis of ketones

HO Rr PhO,S, DCE R
A . N-Cl ——— = A
f PhO,S -30 °C, 10 min cl 0
n
6 (1.1 equiv.) NCSI 7

To a 15 mL tube equipped with magnetic stir bar was added allylic alcohol 4 ( 0.33 mmol)
and 3 mL of DCE. Then the tube was equipped with a rubber septum, and placed in a pre-
cooled low-temperature reactor. After stirred for 10 min at the specified temperature, NCSI
(0.30 mmol) was further added into the tube. The reaction mixture was vigorously stirred for
additional 5 min, and was then quenched by a small amount of silica gel. After taken to room
temperature, the crude reaction mixture was concentrated under reduced pressure and directly

purified by silica gel chromatography to yield the product 7 in pure form.

VII. Characterization of Compounds 7

6-Chloro-7-phenylhept-6-en-2-one (7a)

@W The title compound was prepared according to the general procedure as
described, Silica gel flash column chromatography was performed using

hexanes and ethyl acetate (40:1 to 15:1), 7a-maj (25 mg and 37%) and 7a-min (18 mg and 27%)

were isolated separately as a colorless oil.

Ta-maj: (E)-6-Chloro-7-phenylhept-6-en-2-one

'"H NMR (600 MHz, Chloroform-d) & 7.34 (t, J = 7.8 Hz, 2H), 7.26 (t,J = 7.8 Hz, 1H), 7.19

(d,J=7.8 Hz, 2H), 6.76 (s, 1H), 2.56 (t,J = 7.2 Hz, 2H), 2.44 (t, /= 7.2 Hz, 2H), 2.07 (s, 3H),

1.96-1.90 (m, 2H).

I3C NMR (151 MHz, Chloroform-d) § 207.99, 137.15, 135.57, 128.94, 128.52, 128.32, 127.31,

42.21, 33.50,29.81, 21.58.

HRMS (ESI): C13H;5CINaO [M+Na]" calculated: 245.0704, found: 245.0704.

7a-min: (Z£)-6-Chloro-7-phenylhept-6-en-2-one

'"H NMR (600 MHz, Chloroform-d) & 7.58 (d, J = 7.8 Hz, 2H), 7.35 (t, J = 7.8 Hz, 2H), 7.27

(d,J=7.8 Hz, 1H), 6.47 (s, 1H), 2.51 (dd, J= 7.8 Hz, 15 Hz, 4H), 2.15 (s, 3H), 1.98-1.92 (m,

2H).

I3C NMR (151 MHz, Chloroform-d) 4 208.22, 134.94, 133.85, 128.98, 128.17, 127.59, 125.16,
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41.91, 40.15, 29.98, 21.51.
HRMS (ESI): C13H;5CINaO [M+Na]" calculated: 245.0704, found: 245.0703.

6-Chloro-7-(4-fluorophenyl)hept-6-en-2-one (7b)

F /@” W The title compound was prepared according to the general procedure as
described, Silica gel flash column chromatography was performed using

hexanes and ethyl acetate (40:1 to 15:1), 7b-min ( 27.7 mg and 13%) and 7b-maj, (38.8 mg and

70%) were isolated separately as a colorless oil.

7b-maj: (E)-6-Chloro-7-(4-chlorophenyl)hept-6-en-2-one

'TH NMR (600 MHz, Chloroform-d) & 7.18 (dd, J = 5.4 Hz, 8.4 Hz, 2H), 7.04 (t, J = 8.4 Hz,

2H), 6.70 (s, 1H), 2.52 (t, J= 7.8 Hz, 2H), 2.44 (t, J= 7.2 Hz, 2H), 2.09 (s, 3H), 1.95-1.89 (m,

2H).

13C NMR (151 MHz, Chloroform-d) & 207.81, 161.91 (d, J = 247.8 Hz), 137.20, 131.57 (d, J

=3.4 Hz), 130.00 (d, /= 8.0 Hz), 127.79, 115.49 (d, /= 21.6 Hz), 42.17, 33.45, 29.80, 21.53.

19F NMR (376 MHz, Chloroform-d) & -114.30.

HRMS (ESI): C13H;5C1O [M+H]" calculated: 257.0494, found: 257.0497.

7b-min: (Z£)-6-Chloro-7-(4-chlorophenyl)hept-6-en-2-one

'TH NMR (600 MHz, Chloroform-d) § 7.56 (dd, J = 8.4 Hz, 5.4 Hz, 2H), 7.03 (t, J = 8.4 Hz,

2H), 6.43 (s, 1H), 2.51-2.47 (m, 4H), 2.15 (s, 3H), 1.97-1.91 (m, 2H).

13C NMR (151 MHz, Chloroform-d) 6 208.08, 161.93 (d, J = 247.8 Hz), 133.74, 131.01 (d, J

=3.4 Hz), 130.69 (d, /= 7.9 Hz), 124.01, 115.08 (d, J=21.5 Hz), 41.91, 40.08, 29.92, 21.53.

19F NMR (376 MHz, Chloroform-d) & -113.63.

HRMS (ESI): C13H5CL1O [M+H]" calculated: 257.0494, found: 257.0493.

6-Chloro-7-(4-chlorophenyl)hept-6-en-2-one (7¢)

/@“ M The title compound was prepared according to the general procedure as
; described, Silica gel flash column chromatography was performed using
hexanes and ethyl acetate (40:1 to 15:1), 7¢-min ( 32.3 mg and 42%) and 7¢-maj, (38.7 mg and
50%) were isolated separately as a colorless oil.
7c-maj: (Z)-6-Chloro-7-(4-fluorophenyl)hept-6-en-2-one
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'TH NMR (600 MHz, Chloroform-d) 6 7.52 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.4 Hz, 2H), 6.42
(s, 1H), 2.50 (dd, J = 6.6 Hz, 13.8 Hz, 4H), 2.15 (s, 3H), 1.97-1.91 (m, 2H).

I3C NMR (151 MHz, Chloroform-d) § 208.04, 134.69, 133.36, 133.26, 130.24, 128.35, 123.99,
41.90, 40.15, 29.94, 21.52.

HRMS (ESI): C13H;sCIFNO [M+NH*]" calculated: 258.1055, found: 258.1056.

7c-min: (E)-6-Chloro-7-(4-fluorophenyl)hept-6-en-2-one

'TH NMR (600 MHz, Chloroform-d) 6 7.32 (d, J = 8.4 Hz, 2H), 7.14 (d, J = 8.4 Hz, 2H), 6.69
(s, 1H), 2.52 (t, J=7.2 Hz, 2H), 2.44 (t,J= 7.2 Hz, 2H), 2.08 (s, 3H), 1.95-1.90 (m, 2H).

I3C NMR (151 MHz, Chloroform-d) 8 207.80, 137.84, 133.95, 133.21, 129.63, 128.73, 127.70,
42.17, 33.56, 28.10, 21.51.

HRMS (ESI): C12Hi4CIFNaO [M+Na]" calculated: 263.0609, found: 263.0610.

6-Chloro-7-(p-tolyl)hept-6-en-2-one (7d)

/@” W The title compound was prepared according to the general procedure as
described, Silica gel flash column chromatography was performed using

hexanes and ethyl acetate (40:1 to 15:1), 7d-min (13.4 mg and 19%) and 7d-maj (33.5 mg and

47%) were isolated separately as a colorless oil.

7d-maj: (£)-6-Chloro-7-(p-tolyl)hept-6-en-2-one

TH NMR (600 MHz, Chloroform-d) & 7.49 (d, J = 7.8 Hz, 2H), 7.15 (d, J = 7.8 Hz, 2H), 6.43

(s, 1H), 2.51-2.47 (m, 4H), 2.34 (s, 3H), 2.15 (s, 3H), 1.97-1.91 (m, 2H).

I3C NMR (151 MHz, Chloroform-d) 8 208.26, 137.47, 132.99, 132.08, 128.90, 128.87, 125.05,

41.91,40.13,29.96, 21.53, 21.24.

HRMS (ESI): C14H;7CINaO [M+Na]" calculated: 259.0860, found: 259.0859.

7d-min: (E)-6-Chloro-7-(p-tolyl)hept-6-en-2-one

TH NMR (600 MHz, Chloroform-d) 8 7.15 (d, J = 7.8 Hz, 2H), 7.09 (d, J = 7.8 Hz, 2H), 6.72

(s, 1H), 2.55 (t, J="7.8 Hz, 2H), 2.44 (t,J = 7.2 Hz, 2H), 2.34 (s, 3H), 2.08 (s, 3H), 1.96-1.90

(m, 2H).

I3C NMR (151 MHz, Chloroform-d) § 208.07, 137.13, 136.44, 132.68, 129.20, 128.87, 128.21,

42.25,33.52,29.82,21.59, 21.15.

HRMS (ESI): C14H;7CINaO [M+Na]" calculated: 259.0860, found: 259.0859.
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6-Chloro-7-(4-methoxyphenyl)hept-6-en-2-one (7e)

- @ W The title compound was prepared according to the general procedure as
described, Silica gel flash column chromatography was performed

using hexanes and ethyl acetate (30:1 to 10:1), 7e-min (trace) and 7e-maj, (61.4 mg and 81%)

were isolated separately as an orange oil.

Te-maj: (Z)-6-Chloro-7-(4-methoxyphenyl)hept-6-en-2-one

TH NMR (600 MHz, Chloroform-d) & 7.48 (d, J = 8.4 Hz, 2H), 6.80 (d, J = 9.0 Hz, 2H), 6.32

(s, 1H), 3.74 (s, 3H), 2.41 (t, J=7.2 Hz, 4H), 2.07 (s, 3H), 1.89-1.83 (m, 2H).

I3C NMR (151 MHz, Chloroform-d) 6 208.26, 158.97, 131.88, 130.31, 127.56, 124.57,113.61,

55.25,41.93,40.13,29.95, 21.58.

HRMS (ESI): C14H21CINO> [M+NH4]" calculated: 270.1255, found: 270.1256.

6-Chloro-7-(4-ethoxyphenyl)hept-6-en-2-one (7f)

N @ W The title compound was prepared according to the general procedure as
t described, Silica gel flash column chromatography was performed using

hexanes and ethyl acetate (30:1 to 10:1), 7f-min (trace) and 7f-maj (61.6 mg and 77%) were

isolated separately as a colorless oil.

7f-maj: (Z£)-6-Chloro-7-(4-ethoxyphenyl)hept-6-en-2-one

TH NMR (600 MHz, Chloroform-d) & 7.47 (d, J =9 Hz, 2H), 6.79 (d, J = 6.6 Hz, 2H), 6.31 (s,

1H), 3.96 (q, /= 7.2 Hz, 2H), 2.41 (t,J = 7.2 Hz, 4H), 2.07 (s, 3H), 1.89-1.83 (m, 2H), 1.34 (t,

J=17.2 Hz, 3H).

I3C NMR (151 MHz, Chloroform-d) 4 208.33, 158.33, 131.71, 130.30, 127.38, 124.62, 114.15,

63.44,41.93, 40.14, 29.97, 21.56, 14.81.

HRMS (ESI): Ci5Hi9CINaO, [M+Na]" calculated: 289.0966, found: 289.0961.

6-Chloro-7-(o-tolyl)hept-6-en-2-one (7g)

é/w The title compound was prepared according to the general procedure as

o described, Silica gel flash column chromatography was performed using

hexanes and ethyl acetate (40:1 to 15:1), 7g-min ( 24.4 mg and 34%) and 7g-maj, (36.6 mg and

18



52%) were isolated separately as a colorless oil.

7g-maj: (E)-6-Chloro-7-(o-tolyl)hept-6-en-2-one

'TH NMR (600 MHz, Chloroform-d) & 7.18 (m, 3H), 7.09 (d, J= 7.2 Hz, 1H), 6.72 (s, 1H), 2.39
(dt, J=19.2 Hz, 7.2 Hz, 4H), 2.25 (s, 3H), 2.06 (s, 3H), 1.91-1.85 (m, 2H).

I3C NMR (151 MHz, Chloroform-d) § 207.98, 136.82, 136.31, 134.83, 130.00, 128.73, 128.15,
127.71, 125.81, 42.24, 33.26, 29.72, 21.55, 19.93.

HRMS (ESI): C14H;7CINaO [M+Na]" calculated: 259.0860, found: 259.0858.

7g-min: (£)-6-Chloro-7-(o-tolyl)hept-6-en-2-one

TH NMR (600 MHz, Chloroform-d) & 7.48-7.46 (m, 1H), 7.18 (d, J=3.6 Hz, 3H), 6.51 (s, 1H),
2.53(q,J=7.2 Hz, 4H), 2.26 (s, 3H), 2.17 (s, 3H), 1.99-1.93 (m, 2H).

I3C NMR (151 MHz, Chloroform-d)  208.21, 136.17, 135.21, 134.47, 129.79, 129.21, 127.59,
125.43, 124.40, 41.94, 39.38, 29.98, 21.51, 19.92.

HRMS (ESI): C14H;7CINaO [M+Na]" calculated: 259.0860, found: 259.0857.

6-Chloro-7-(2-methoxyphenyl)hept-6-en-2-one (7h)

OMe The title compound was prepared according to the general procedure as

\CI 0  described, Silica gel flash column chromatography was performed using

hexanes and ethyl acetate (40:1 to 15:1), 7h-min ( 8.1 mg and 13%) and 7h-maj (66.7 mg and
88%) were isolated separately as a colorless oil.
Th-maj: (Z£)-6-Chloro-7-(2-methoxyphenyl)hept-6-en-2-one
TH NMR (600 MHz, Chloroform-d) & 7.70 (dd, J = 1.8 Hz, 7.8 Hz, 1H), 7.17 (dt, J= 1.8 Hz,
7.8 Hz, 1H), 6.88 (dt, /= 1.2 Hz, 7.2 Hz, 1H), 6.79 (dd, J = 0.9 Hz, 8.4 Hz, 1H), 6.57 (s, 1H),
3.74 (s, 3H), 2.47-2.41 (m, 4H), 2.08 (s, 3H), 1.90-1.85 (m, 2H).
I3C NMR (151 MHz, Chloroform-d) § 207.33, 155.83, 133.11, 128.88, 127.83, 122.94, 119.46,
119.05, 109.32, 54.42, 40.80, 38.96, 28.97, 20.43.

HRMS (ESI): C14H;7CINaO, [M+Na]" calculated: 275.0809, found: 275.0809.

6-Chloro-7-(m-tolyl)hept-6-en-2-one (7i)
< : rm The title compound was prepared according to the general procedure as
described, Silica gel flash column chromatography was performed using
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hexanes and ethyl acetate (40:1 to 15:1), 7i-min ( 23.1 mg and 33%) and 7i-maj, (32.3 mg and
46%) were isolated separately as a yellow oil.

Ti-maj: (Z)-6-Chloro-7-(m-tolyl)hept-6-en-2-one

'TH NMR (600 MHz, Chloroform-d) & 7.42-7.38 (m, 2H), 7.24 (t, J = 7.2 Hz, 1H), 7.08 (d, J =
7.2 Hz, 1H), 6.44 (s, 1H), 2.52-2.48 (m, 4H), 2.36 (s, 3H), 2.16 (s, 3H), 1.97-1.92 (m, 2H).
I3C NMR (151 MHz, Chloroform-d) § 208.27, 137.73, 134.86, 133.58, 129.67, 128.37, 128.06,
126.05, 125.27,41.90, 40.14, 29.98, 21.50, 21.43.

HRMS (ESI): C14H;7CINaO [M+Na]" calculated: 259.0860, found: 259.0858.

7i-min: (E)-6-Chloro-7-(m-tolyl)hept-6-en-2-one

TH NMR (600 MHz, Chloroform-d) & 7.23 (t, J= 7.8 Hz, 1H), 7.07 (d, J = 7.8 Hz, 1H), 7.00
(d, J=11.4 Hz, 2H), 6.72 (s, 1H), 2.56 (t, J = 7.2 Hz, 2H), 2.44 (t, J = 7.2 Hz, 2H), 2.36 (s,
3H), 2.08 (s, 3H), 1.96-1.90 (m, 2H).

I3C NMR (151 MHz, Chloroform-d) 8 208.02, 138.17, 136.92, 135.50, 129.04, 128.40, 128.08,
125.34, 42.20, 33.53, 29.82, 21.56, 21.38.

HRMS (ESI): C14H;7CINaO [M+Na]" calculated: 259.0860, found: 259.0859.

6-Chloro-7-(3-methoxyphenyl)hept-6-en-2-one (7j)

MGO@W The title compound was prepared according to the general procedure as
described, Silica gel flash column chromatography was performed using

hexanes and ethyl acetate (30:1 to 10:1), 7j-min (19.5 mg and 26%) and 7j-maj, (38.9 mg and

51%) were isolated separately as a colorless oil.

7j-maj: (E)-6-Chloro-7-(3-methoxyphenyl)hept-6-en-2-one

"H NMR (600 MHz, Chloroform-d) & 7.26 (t, J = 8.4 Hz, 1H), 6.80 (td, J = 7.8 Hz, 2.4 Hz,

2H), 6.73 (s, 1H), 3.81 (s, 3H), 2.56 (t, J= 7.2 Hz,2H), 2.44 (t, J = 7.2 Hz, 2H), 2.08 (s, 3H),

1.96-1.90 (m, 2H).

I3C NMR (151 MHz, Chloroform-d) § 207.92, 159.66, 137.40, 136.88, 129.51, 128.81, 120.75,

114.03, 112.82, 55.25,42.22, 33.58, 29.78, 21.58.

HRMS (ESI): Ci4H;3C10, [M+H]" calculated: 253.0990, found: 253.0992.

7j-min: (£)-6-Chloro-7-(3-methoxyphenyl)hept-6-en-2-one

'TH NMR (600 MHz, Chloroform-d) & 7.26 (t, J = 7.8 Hz, 1H), 7.20 (s, 1H), 7.13 (d, J = 7.8
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Hz, 1H), 6.83 (dd, J = 7.8 Hz, 2.4 Hz, 1H), 6.45 (s, 1H), 3.82 (s, 3H), 2.50 (q, J = 7.2 Hz,2H),
2.15 (s, 3H), 1.98-1.92 (m, 2H).

13C NMR (151 MHz, Chloroform-d) § 208.15, 159.39, 136.21, 134.07, 129.10, 125.05, 121.68,
114.35, 113.40, 55.24, 41.90, 40.18, 29.95, 21.52.

HRMS (ESI): C14H7CINaO; [M+Na]" calculated: 275.0809, found: 275.0808.

6-Chloro-7-(naphthalen-1-yl)hept-6-en-2-one (7Kk)

O The title compound was prepared according to the general procedure as
M described, Silica gel flash column chromatography was performed using
hexanes and ethyl acetate (40:1 to 15:1), 7k-min ( 15.6 mg and 19%) and 7k-maj (49.9 mg and
61%) were isolated separately as a colorless oil.

7k-maj: (Z£)-6-Chloro-7-(naphthalen-1-yl)hept-6-en-2-one

'TH NMR (600 MHz, Chloroform-d) & 7.82 (d, J = 7.2 Hz, 1H), 7.79-7.76 (m, 1H), 7.72 (d, J
= 7.8 Hz, 1H), 7.55 (d, J = 7.2 Hz, 1H), 7.44-7.38 (m, 3H), 6.88 (s, 1H), 2.57 (t, /= 7.2 Hz,
2H), 2.50 (t, J="7.2 Hz, 2H), 2.11 (s, 3H), 1.98-1.93 (m, 2H).

I3C NMR (151 MHz, Chloroform-d) § 208.22, 136.70, 133.49, 132.34, 131.46, 128.57, 128.00,
127.20, 126.10, 125.82, 125.24, 124.31, 123.51, 42.08, 39.50, 30.01, 21.65.

HRMS (ESI): C17H;3C1O [M+H]" calculated: 273.1041, found: 273.1041.

7k-min: (E)-6-Chloro-7-(naphthalen-1-yl)hept-6-en-2-one

TH NMR (600 MHz, Chloroform-d) § 7.93 (d, J = 7.2 Hz, 1H), 7.85 (dd, /= 7.8 Hz, J= 2.4
Hz, 1H), 7.80 (d, /= 8.4 Hz, 1H), 7.54-7.49 (m, 2H), 7.45 (t, J= 7.2 Hz, 1H), 7.29 (d, /= 6.6
Hz, 1H), 7.15 (s, 1H), 2.42 (t,J= 7.2 Hz, 2H), 2.30 (t, /= 7.2 Hz, 2H), 1.89 (s, 3H), 1.88-1.83
(m, 2H).

I3C NMR (151 MHz, Chloroform-d) § 207.90, 138.15, 133.55, 132.83, 131.69, 128.47, 128.13,
127.16, 126.43, 126.29, 126.10, 125.38, 124.71, 42.06, 33.51, 29.56, 21.39.

HRMS (ESI): C17H;3C10 [M+H]" calculated: 273.1041, found: 273.1042.

7-Chloro-8-phenyloct-7-en-2-one (71)
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o The title compound was prepared according to the general procedure as
@W described, Silica gel flash column chromatography was performed using
hexanes and ethyl acetate (40:1 to 15:1), 7l-min ( 4.7 mg and 7%) and 71-maj, (39.3 mg and
55%) were isolated separately as a colorless oil.

Tl-maj: (Z)-7-Chloro-8-phenyloct-7-en-2-one

'TH NMR (600 MHz, Chloroform-d) & 7.58 (d, J = 7.8 Hz, 2H), 7.34 (t, J = 7.8 Hz, 2H), 7.25
(t,J=7.2 Hz, 1H), 6.48 (s, 1H), 2.51-2.46 (m, 4H), 2.14 (s, 3H), 1.67-1.63 (m, 4H).

I3C NMR (151 MHz, Chloroform-d) 6 208.61, 135.09, 134.35, 128.98, 128.13, 127.47, 124.67,
43.39, 40.95, 29.89, 27.09, 22.74.

HRMS (ESI): C14H;3C1O [M+H]" calculated: 237.1041, found: 237.1040.

7-Chloro-8-(4-methoxyphenyl)oct-7-en-3-one (7m)

S The title compound was prepared according to the general procedure
Meoﬁ i ° as described, Silica gel flash column chromatography was performed
using hexanes and ethyl acetate (30:1 to 10:1), 7m-min (trace) and 7m-maj, (41.6 mg and 52%)
were isolated separately as a colorless oil.

Tm-maj: (Z)-7-Chloro-8-(4-methoxyphenyl)oct-7-en-3-one

TH NMR (600 MHz, Chloroform-d) & 7.56 (d, J = 9.0 Hz, 2H), 6.88 (d, /= 9.0 Hz, 2H), 6.39
(s, 1H), 3.81 (s, 3H), 2.50-2.40 (m, 6H), 1.97-1.91 (m, 2H), 1.06 (t,J= 7.2 Hz, 3H).

13C NMR (151 MHz, Chloroform-d) § 211.06, 158.93, 131.97, 130.30, 127.57, 124.51, 113.59,
55.26, 40.56, 40.22, 35.99, 21.62, 7.86.

HRMS (ESI): Ci5sH9CINaO, [M+Na]" calculated: 289.0966, found: 289.0962.

5-Chloro-6-(4-methoxyphenyl)-1-phenylhex-5-en-1-one (7n)

th The title compound was prepared according to the general procedure
Meo@ ; ° as described, Silica gel flash column chromatography was performed
using hexanes and ethyl acetate (30:1 to 10:1), 7n-min (trace) and 7n-maj (69.0 mg and 73%)
were isolated separately as a white solid.
Tn-maj: (Z)-5-Chloro-6-(4-methoxyphenyl)-1-phenylhex-5-en-1-one
'"H NMR (600 MHz, Chloroform-d) 6 7.88 (dd, J = 8.4 Hz, 1.8 Hz, 2H), 7.47 (d, J = 8.4 Hz,
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3H), 7.37 (t, J = 7.8 Hz, 2H), 6.79 (d, J = 9.0 Hz, 2H), 6.34 (s, 1H), 3.73 (s, 3H), 2.95 (t, J =
7.2 Hz, 2H), 2.51 (t, J = 7.2 Hz, 2H), 2.07-2.01 (m, 2H).

13C NMR (151 MHz, Chloroform-d) 8 198.76, 157.91, 135.97, 131.99, 130.96, 129.30, 127.57,
127.01, 126.57, 123.64, 112.56, 54.23, 39.28, 35.77, 21.06.

HRMS (ESI): C1oH20C10; [M+H]" calculated: 315.1146, found: 315.1140.

9-Chloro-10-(4-methoxyphenyl)dec-9-en-5-one (70)

QMBU The titlei comp(.)l.md was prepared according to the general procedure
MeO cl © as described, Silica gel flash column chromatography was performed
using hexanes and ethyl acetate (30:1 to 10:1), 70-min (trace) and 70-maj, (59.3 mg and 67%)
were isolated separately as colorless oil.
7o0-maj: (£)-9-Chloro-10-(4-methoxyphenyl)dec-9-en-5-one
'TH NMR (600 MHz, Chloroform-d) § 7.48 (d, J = 9.0 Hz, 2H), 6.80 (d, J = 9.0 Hz, 2H), 6.32
(s, 1H), 3.74 (s, 3H), 2.39 (dt, J=17.4 Hz, 7.2Hz, 4H), 2.32 (t,J = 7.2 Hz, 2H), 1.89-1.83 (m,
2H), 1.51-1.45 (m, 2H), 1.27-1.20 (m, 2H), 0.82 (t, /= 7.2 Hz, 3H).

I3C NMR (151 MHz, Chloroform-d) § 210.73, 158.92, 131.96, 130.28, 127.56, 124.50, 113.57,
55.23,42.61, 40.90, 40.18, 25.99, 22.35, 21.55, 13.81.
HRMS (ESI): C17H24C10; [M+H]" calculated: 295.1459, found: 295.1455.

23



VIII. Synthesis and characterization of 8

5,6-Dibromo-5-chloro-6-phenylhexan-1-ol (8a)*

CH,OH
O 1) NaBH,, MeOH
15 min, 0 °C to rt Br
N _— Br
2) Bry, CHClg
cl 12h,0°Ctort ¢l
Z-3a 8a

To a solution of 3a (35 mg, 0.17 mmol) in 1 mL MeOH was added NaBH4 (2.0 equiv) at 0 °C,
the mixture was allowed to stirred for 15 min, quenched by saturate brine, extracted with ethyl
acetate. The solvent was evaporated under vacuum, and the resulting residue was re-dissolved
in 3 mL CH3Cl at 0 °C. Brz (2.0 equiv) was added, the mixture was allowed to warm to ambient
temperature and stir overnight. The reaction mixture was quenched with aqueous Na»S»0;3 and
extracted with ethyl acetate. The combined organic layer was washed with brine, dried over
NazS04 and concentrated. The residue was purified by column chromatography (hexanes:ethyl
acetate = 10:1) to give the corresponding product 8a in 89 yield as oil.

'TH NMR (600 MHz, Chloroform-d) & 7.56 (t, J= 4.2 Hz, 2H), 7.29-7.27 (m, 3H), 5.35 (s, 1H),
3.64 (t, J= 6.6 Hz, 2H), 2.46-2.42 (m, 2H), 1.83-1.78 (m, 2H), 1.63-1.57 (m, 2H).

13C NMR (151 MHz, Chloroform-d) & 137.26, 130.59, 129.22, 127.83, 86.23, 62.47, 48.04,
31.82,23.12.

HRMS (ESI): C12H;sBr,CINaO [M+Na]" calculated: 390.9070, found: 390.9070.

(Z)-N-(5-Chloro-6-phenylhex-5-en-1-yl)-4-methoxyaniline (8b)*
NaBH3(CN), PMPNH, H
N

Phwo ZnCl,, MeOH, rt, 3h Ph/w
Cl Cl o~

Z-3a 8b

To a solution of Z-3a (42 mg, 0.20 mmol) in 4 mL of MeOH were added PMPNH> (99.2 mg,

0.80 mmol). A solution of sodium cyanoborohydride (25.3 mg, 0.4 mmol) and zinc chloride
(14 mg, 0.10 mmol) in methane (1 mL) were then added sequentially. The resulting solution
was stirred at room temperature for 3 h and was taken up in 0.1 N NaOH (3 mL). After methanol
was evaporated under reduced pressure, the aqueous solution was extracted with ethyl acetate

(3 x 10 mL). The combined organic layer was washed with water and brine, dried over
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anhydrous Na;SO4 and evaporated to dryness. The residue was purified by column
chromatography (hexanes:ethyl acetate = 10:1) to produce compound 8b in 77% yield as oil.
'TH NMR (600 MHz, Chloroform-d) § 7.50 (d, J = 7.2 Hz, 2H), 7.26 (t, J = 7.2 Hz, 2H), 7.18
(t, J=17.2 Hz, 2H), 6.69 (dd, J = 7.8 Hz, 0.6Hz, 2H), 6.50 (d, J = 7.8 Hz, 2H), 6.40 (s, 1H),
3.66 (s, 3H), 3.04 (t,J= 7.2 Hz, 2H), 2.45 (t,J=7.2 Hz, 2H), 1.73-1.67 (m, 2H), 1.62-1.56 (m,
2H).

I3C NMR (151 MHz, Chloroform-d) § 152.11, 142.67, 135.08, 134.46, 129.00, 128.16, 127.51,
124.73, 114.98, 114.10, 55.86, 44.76, 40.89, 28.62, 25.18.

HRMS (ESI): C19H23CINO [M+H]" calculated: 316.1463, found: 316.1462.

Ethyl (2E,7Z)-7-chloro-8-phenylocta-2,7-dienoate (8¢)°

o
PheP” Y
(o]
Ph/w O PthozEt
Cl Toluenen, reflux, 12 h Cl
Z-3a 8c

To a solution of Z-3a (42 mg, 0.20 mmol) in 4 mL toluene were added PhCOOH (4.9 mg, 0.04
mmol) and ethyl 2-(triphenylphosphanylidene)acetate (37 mg, 0.30 mmol). The resulting
solution was heated to reflux for 12 h and then cooled to room temperature. After toluene was
evaporated under reduced pressure, the residue was purified by column chromatography
(hexanes:ethyl acetate = 20:1) to give compound 8¢ in 88% yield as oil.

TH NMR (600 MHz, Chloroform-d) & 7.51 (d, J = 7.2 Hz, 2H), 7.27 (t, J = 7.2 Hz, 2H), 7.20
(d, J=7.2 Hz, 1H), 6.90 (dt, J=15.6 Hz, 7.2 Hz, 1H), 6.41 (s, 1H), 5.79 (dt, J=15.6 Hz, 1.8
Hz, 1H), 4.12 (q, J= 7.2 Hz, 2H), 2.44 (t, J = 7.2 Hz, 2H), 2.19 (q, J = 7.2 Hz, 2H), 1.80-1.75
(m, 2H), 1.22 (t, J= 7.2 Hz, 3H).

I3C NMR (151 MHz, Chloroform-d) § 166.56, 148.14, 134.95, 133.86, 128.98, 128.16, 127.57,
125.10, 122.03, 60.22, 40.38, 30.88, 25.83, 14.27.

HRMS (ESI): Ci6H20Cl0, [M+H]" calculated: 279.1146, found: 279.1146.

(1E)-1-(5-Chloro-6-phenylhex-5-en-1-ylidene)-2-(2,4-dinitrophenyl)hydrazine (8d)°
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ozN]@/NOZ
HzN\N O,N

NO,
(0]
NN H j©/
Ph PhﬂJWN\N
cl AcOH, EtOH N
reflux, 15 min Cl
(Z and E)-3a (Z and E)-8d

A mixture of (Z or E)-3a (62 mg, 0.30 mmol) and 2,4-dinitrophenyl hydrazine (64 mg, 0.32
mmol), dissolved in ethanol (1.6 mL), was added dropwise to AcOH (0.03 mL) while stirring.
The reaction mixture was further refluxed at stirring for 15 min. After cooling to room
temperature and water (1.6 mL) was added to give a precipitate of crude product. Next, reaction
mixture was heated at 60 °C with stirring for 15 min. After cooling to room temperature again,
water (10 mL) was added, the aqueous solution was extracted with ethyl acetate (3 x 10 mL).
The combined organic layer was washed with water and brine, dried over anhydrous Na>xSO4
and evaporated to dryness. The residue was purified by column chromatography (hexanes:ethyl
acetate = 15:1) to produce compound (£)-8d and (E)-8d in 81% and 76% yield respectively as
an orange solid.
(E)-1-((£)-5-Chloro-6-phenylhex-5-en-1-ylidene)-2-(2,4-dinitrophenyl)hydrazine (Z-8d)
O,N NO,
'TH NMR (600 MHz, Chloroform-d) & 11.02 (s, 1H), 9.10 (d, J= 2.4 Hz, 1H), 8.27 (dd, /= 9.6
Hz, 3.0Hz, 1H), 7.91 (d, J=9.6 Hz, 1H), 7.58 (t,J= 7.2 Hz, 3H), 7.34 (t,J= 7.2 Hz, 2H), 7.26
(d, J=7.2 Hz, 1H), 6.52 (s, 1H), 2.62 (t, J = 7.2 Hz, 2H), 2.51 (dt, J = 7.2 Hz, 5.4 Hz, 2H),
2.06-2.01 (m, 2H).
I3C NMR (151 MHz, Chloroform-d) § 151.33, 145.06, 137.93, 134.75, 133.39, 129.94, 128.94,
128.20, 127.74, 125.58, 123.44, 116.48, 40.46, 31.35, 23.98.
HRMS (ESI): CisH3CIN4sO4 [M+H]" calculated: 389.1011, found: 389.1003.
(E)-1-((E)-5-Chloro-6-phenylhex-5-en-1-ylidene)-2-(2,4-dinitrophenyl)hydrazine (E-8d)

o 02N:©/N02
WN\N
cl H
'TH NMR (600 MHz, Chloroform-d) § 10.90 (s, 1H), 9.11 (d, /= 3.0 Hz, 1H), 8.26 (dd, /=9.6
Hz, 3.0Hz, 1H), 7.83 (d, J=9.6 Hz, 1H), 7.40 (t, J= 4.8 Hz, 1H), 7.30 (t, /= 7.2 Hz, 2H), 7.23
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(t,J=7.2 Hz, 1H), 7.18 (d, J= 7.2 Hz, 2H), 6.81 (s, 1H), 2.69 (t, J= 7.2 Hz, 2H), 2.51 (dt, J =
7.2 Hz, 4.8 Hz, 2H), 2.04-1.98 (m, 2H).

13C NMR (151 MHz, Chloroform-d) § 151.12, 145.01, 137.89, 136.81, 135.60, 129.91, 129.25,
128.52, 128.31, 127.36, 123.41, 116.48, 33.25, 31.12, 23.90.

HRMS (ESI): C1sH5CIN4O4 [M+H]" calculated: 389.1011, found: 389.1002.
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IX. X-Ray Crystallographic Data

Single crystal suitable for X-ray diffraction of (Z)-8d was obtained from a solution of
compound (£)-8d in DCM layered with n-hexane. The X-ray crystal structure is deposited in
the Cambridge Crystallographic Date Centre under reference number CCDC 2083882.
Diffraction Date was collected on an Agilent SuperNova E 15A11181. The crystal structure
was shown in Figure S1. The detailed information was listed in the Table S1. (Z)-8d was

prepared according to the procedure as shown in procedure VIII.
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Figure S1. Crystal Structure of (£)-8d (CCDC 2083882)
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Table S1. Crystal Date and Structure Refinement of (£)-8d

Bond precision: C-C =0.0031 A

Wavelength=1.54184

Cell a=9.5440 (4) b=9.6083 (3) c =10.9794 (4)

alpha = 100.755 (3) beta = 109.708 (4) gamma = 99.226 (3)
Temperature 290 K

Calculated Reported

Volume 903.67 (7) 903.66 (7)
Space group P-1 P-1
Hall group -P1 -P 1
Moiety formula C18 H17 C1 N4 O4 CI18 H17 C1 N4 O4
Sum formula C18 H17 C1 N4 O4 CI18 H17 C1 N4 O4
Mr 388.81 388.80
Dx, g cm-3 1.429 1.429
Z 2 2
Mu (mm-1) 2.164 2.164
FO000 404.0 404.0
F000’ 405.95
h, k, Imax 11, 11, 13 11, 11,13
Nref 3572 3502
Tmin, Tmax 0.457,0.511 0.161, 1.000
Tmin’ 0.384

Correction method = # Reported T Limits: Tmin = 0.161 Tmax = 1.000
AbsCorr = MULTI-SCAN
Data completeness = 0.980 Theta (max) = 72.346
R (reflections) = 0.0535 (3225) wR2 (reflections) =0.1512 (3502)

S=1.024 Npar = 244

29



Single crystal suitable for X-ray diffraction of (E)-8d was obtained from a solution of
compound (E)-8d in DCM layered with n-hexane. The X-ray crystal structure is deposited in
the Cambridge Crystallographic Date Centre under reference number CCDC 2083883.
Diffraction Date was collected on an Agilent SuperNova E 15A11181. The crystal structure
was shown in Figure S2. The detailed information was listed in the Table S2. (E)-8d was

prepared according to the procedure as shown in procedure VIII.
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Figure S2. Crystal Structure of (£)-8d (CCDC 2083883)
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Table S2. Crystal Date and Structure Refinement of (E)-8d

Bond precision: C-C =0.0029 A

Wavelength=1.54184

Cell a=7.5823 (2)b=11.0627 (3) c = 11.5599 (4)

alpha = 104.955 (3) beta=101.519 (3) gamma = 98.541 (2)
Temperature 180 K

Calculated Reported

Volume 897.21 (5) 897.21 (5)
Space group P-1 P-1
Hall group -P1 -P 1
Moiety formula C18 H17 C1 N4 O4 CI18 H17 C1 N4 O4
Sum formula C18 H17 C1 N4 O4 CI18 H17 C1 N4 O4
Mr 388.81 388.80
Dx, g cm-3 1.439 1.439
Z 2 2
Mu (mm-1) 2.179 2.179
FO000 404.0 404.0
F000’ 405.95
h, k, Imax 9,13, 14 9,13, 14
Nref 3528 3484
Tmin, Tmax 0.471,0.477 0.245, 1.000
Tmin’ 0.356

Correction method = # Reported T Limits: Tmin = 0.245 Tmax = 1.000
AbsCorr = MULTI-SCAN
Data completeness = 0.988 Theta (max) = 71.814
R (reflections) = 0.0523( 3288) wR2 (reflections) = 0.1477( 3484)

S=1.043 Npar = 245
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XI. NMR Spectra
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