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1. General Information

Unless otherwise specified, all reagents were purchased as reagent grade and used
without further purification. Substrates 1 were prepared by following the literature
procedure.!  Pd(PPhs); and Cs,CO; were purchased from Sigma-Aldrich.
Chlorobenzene (CB) was treated with CaHz. *H NMR (400 and 600 MHz) and **C
NMR (100 and 150 MHz) were registered on Bruker 400 and 600 M spectrometers
with tetramethylsilane (TMS) as internal standard. UV-vis Spectra were recorded on
Shimadzu UV-1700. CVs were recorded on CHIG60E. FT-IR was registered on
Spectrum 400F. HRMS were measured on Bruker Ultraflextreme MALDI-TOF/TOF
using E-2-[3-(4-tert-butylphenyl)-2-methyl-2-propenylidene]malononitrile (DCTB) as
a matrix.
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(1) (@) C. Hollingworth, A. Hazari, M. N. Hopkinson, M. Tredwell, E. Benedetto, M.
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Lautens, Nat. Chem., 2017, 9, 361; (c) Q. Huang, A. Fazio, G. Dai, M. A. Campo and
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Zhou, G. Deng, Y. Yang and Y. Liang, Org. Lett., 2019, 21, 7284; (e) H. Yoon, M.
Rdz, F. Landau and M. Lautens, Angew. Chem., Int. Ed., 2017, 56, 10920.
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2. Experimental Procedures

General Procedure for the Synthesis of Products 2a—i, 2k—n, and 2p-z: A dry 15-mL
tube equipped with a magnetic stirrer was charged with Cg (36.0 mg, 0.05 mmol), 1
(0.1 mmol for 1a, 1c—e, 1g-i, 1k and 1l; 0.15 mmol for 1b, 1f, 1m-n, and 1p-1z),
Pd(PPhs)4 (2.9 mg, 0.0025 mmol) and Cs,CO3 (32.6 mg, 0.1 mmol). After dissolving
the solids in anhydrous CB (6 mL) by sonication, the sealed tube was stirred in an oil
bath preset at a designated temperature for a desired time. The reaction mixture was
filtered through a silica gel plug to remove any insoluble material. After the solvent
had been evaporated under vacuum, the residue was separated on a silica gel column
with CS; as the eluent to recover unreacted Cgo, and then the eluent was switched to
CS,/DCM to give the product 2a—i, 2k—-n, and 2p-z.

General Procedure for the Synthesis of Products 2aa—dd: A dry 15-mL tube
equipped with a magnetic stirrer was charged with Cgo (36.0 mg, 0.05 mmol), 1 (0.15
mmol for laa—cc; 0.1 mmol for 1dd), Pd(PPhs), (5.8 mg, 0.005 mmol for laa and
1cc; 2.9 mg, 0.0025 mmol for 1bb and 1dd ) and Cs,COs (32.6 mg, 0.1 mmol). After
dissolving the solids in anhydrous CB (6 mL) by sonication, the sealed tube was
stirred in an oil bath preset at a designated temperature (150 °C for 1aa and 1dd; 140
°C for 1bb and 1cc) for a desired time. The reaction mixture was filtered through a
silica gel plug to remove any insoluble material. After the solvent had been
evaporated under vacuum, the residue was separated on a silica gel column with CS;
as the eluent to give unreacted Cgo and the product 2aa—dd.

Typical Procedure for the Synthesis of Product 2a from Pd(PPhs),-catalyzed
Reaction of Cgy with Substrates la at a minimum 1 mmol scale: A dry 250-mL
round-bottomed flask equipped with a magnetic stirrer was charged with Cgo (720.2

mg, 1.0 mmol), 1a (678 mg, 2.0 mmol), Pd(PPhs)4 (57.9 mg, 0.05 mmol) and Cs,CO3
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(652 mg, 2.0 mmol, 0.1 mmol). After dissolving the solids in anhydrous CB (100 mL)
by sonication, the round-bottomed flask was stirred in an oil bath at 130 °C for 24 h.
The reaction mixture was filtered through a silica gel plug to remove any insoluble
material. After the solvent had been evaporated under vacuum, the residue was
separated on a silica gel column with CS; as the eluent to give unreacted Cg (326.3
mg) and the product 2a (368.3 mg, 40%).

Typical Procedure for the Synthesis of Product 2r from Pd(PPhs),s-catalyzed
Reaction of Cgy with Substrates 1r at a minimum 1 mmol scale: A dry 250-mL
round-bottomed flask equipped with a magnetic stirrer was charged with Cgo (720.4
mg, 1.0 mmol), 1r (1.23 g, 3.0 mmol), Pd(PPhs), (58.2 mg, 0.05 mmol) and Cs,CO3
(653.6 mg, 2.0 mmol). After dissolving the solids in anhydrous CB (100 mL) by
sonication, the round-bottomed flask was stirred in an oil bath at 130 °C for 24 h. The
reaction mixture was filtered through a silica gel plug to remove any insoluble
material. After the solvent had been evaporated under vacuum, the residue was
separated on a silica gel column with CS; as the eluent to recover unreacted Cegp
(314.3 mg), and then the eluent was switched to CS,/DCM (v/v = 8:1) to give product
2r (493.8 mg, 49%).

Procedures for UV-Vis Spectra Recording: A dry 100-mL volumetric flask was
charged with the product 2 (1.3x10°~1.6x10" mmol). After dissolving the solid with
100 mL of CHCI; by sonication, a small amount of sample solution is added to a
cuvette and then placed in the UV-vis spectrophotometer to record the UV-vis
spectrum of product 2.

Procedures for Electrochemical Characterization Recording: In dry 15-mL

electrolytic cup, 2.0x10 mmol of product 2, 2 mL of the solution of (n-Bu)sNCIO4in

ODCB (0.1 M), and 18 uL of the solution of ferrocene in ODCB (0.054 M) was
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added, respectively. After sonication, three different electrodes (reference electrode:
SCE; working electrode: Pt; auxiliary electrode: Pt wire) were placed in the sample
solution, then running electrochemical workstation recorded the cyclic voltammogram

(CV) of product 2 under argon atmosphere.

3. NOESY-1D 'H NMR of 2aa
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NOESY-1D "H NMR of 2aa (600 MHz, DMSO-ds/CS,)

4. UV-vis Spectra of Compounds 2
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5. CVs of Selected Compounds

Current / 1le-6A

Current / 1e-6 A
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Cyclic voltammogram of compound 2b (scanning rate: 50 mV s)
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Cyclic voltammogram of compound 2r (scanning rate: 50 mV s™)
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Cyclic voltammogram of compound 2t (scanning rate: 50 mV s™)
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Cyclic voltammogram of compound 2u (scanning rate: 50 mV s)
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IntE (V)=0
High E (V) =1
Low E (V) =-2
Init PN =N
Scan Rate (V/s) =0.05
Segment =5

Smpl Interval (V) = 0.001
Quiet Time () = 2
Sensifvity (AV) =

Segment 1:
Ep=-0.720v
ip = 2 464e-6A
Ah = 4.531e-6C

Ep=-1121v
ip = 2.4226-6A
A = 43016-6C

Ep = -1671V

] : : : L ip=241%e6A

W T AN=43%esC
1.2 08 04 0 04 08 -1.2 -16 20 Segment2:
Ep = 0572V

. . ip = -2 643-6A

Potential / V B 4 TT106C

1e-6

Cyclic voltammogram of compound 2y (scanning rate: 50 mV s™)
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Current / le-6A

Current / 1e-6A

04 08

Potential / V

1.2

-1.6

2.0

Sept 23,2020 14:41:14
Tech: CV
File: 4. 2cc 100mV §EF bin

IntE (V)=0
High E (V) =1
Low E (V) =-2
Init PN =N
Scan Rate (V/s) = 0.1
Segment = 5

Smpl Interval (V) =
Quigt Time (s) = 2
Sensitivity (A/V) =

Segment 1:
Ep=-0.746V
ip = 2.036e-6A
Ah = 1.858¢-6C

Ep=-1.138v
ip = 2 484e-6A
Ah =2252e-6C

Ep = -1.656Y
ip = 2.079¢-6A
Ah = 2.084e-6C

Segment 2:

Ep =-0.962v

ip = -2.915e-6A
Ah = -2.876e-6C

0.001

1e-6

Cyclic voltammogram of compound 2aa (scanning rate: 100 mV s™)
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o
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TN AT TR RN TS SN RN PR ST N

o
o

&
o

Sept. 22, 2020 18:18:45
Tech: CV
File: PCBM 50mV-1.bin

IntE (V) =0

High E (V) =1

Low E (V) =-2

Init P/N = N

Scan Rate (V/s) = 0.05
Segment =5

Smpl Interval (V) = 0.001
Quiet Time (s) =2
Sensitivity (A/V) = 1e-6

Segment 1

Ep =-0679v

ip = 2.456e-6A

Ah =4 467e-6C
Ep=-1.073v

Ip = 2.337e-6A

Ah = 4.085-6C
Ep = -1.589V

Ip = 2.309e-6A

—_
[\l

0 04

Potential / V

0.8

-1.2

-1.6

Ah =4.093e-6C

-2.0 Segment 2
Ep = -0.532V
ip = -2.58%e-6A
Ah = -4.614e-6C

Cyclic voltammogram of compound PCBM (scanning rate: 50 mV s%)
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6. Spectral Data for Compounds 2

Spectral data of 2a: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to give unreacted Cgo and 2a (22.2 mg, 48%);
amorphous brown solid; *H NMR (400 MHz, CDCIl,/CS,) & 7.77 (d, J = 7.6 Hz, 1H),
7.69 (d, J = 7.2 Hz, 1H), 7.57-7.49 (m, 2H), 7.37 (d, J = 7.6 Hz, 1H), 7.23 (t, J = 8.0
Hz, 1H), 6.91 (t, J = 8.0 Hz, 2H), 6.63 (d, J = 9.2 Hz, 1H), 5.02 (d, J = 9.2 Hz, 1H),
4.85 (d, J = 15.2 Hz, 1H), 4.55 (d, J = 14.8 Hz, 1H); “*C{*H} NMR (150 MHz,
CDCIs/CS; with Cr(acac)s as relaxation reagent) ¢ 161.7, 158.2, 157.4, 152.9, 152.4,
148.0, 147.5, 147.4, 146.5, 146.4, 146.35, 16.3, 146.15, 146.1, 146.07, 145.9, 145.7,
145.6, 145.4, 145.37, 145.3, 145.2, 145.1, 145.0, 144.9, 144.5, 144.43, 144.4, 14437,
144.2, 142.9, 142.8, 142.5, 142.47, 142.44, 142 .4, 142.2, 142.1, 142.05, 142.0, 141.9,
141.88, 141.6, 141.5, 141.3, 141.28, 140.9, 140.15, 140.1, 138.7, 137.0, 136.1, 136.0,
135.8, 135.1, 134.9, 130.8, 130.2, 129.0, 128.5, 128.0, 127.1, 125.3, 119.4, 110.5,
81.1, 73.3, 65.2, 62.4, 45.8; FT-IR v/icm™ 2934, 1592, 1481, 1460, 1221, 1099, 1024,
1002, 845, 751, 696, 575, 552, 526; UV-vis (CHCIs) Ama/nm 258, 312, 433, 699;

MALDI-TOF MS m/z calcd for C75H1,0 [M] 928.0894, found 928.0888.
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Spectral data of 2b: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to recover unreacted Cg, and then the eluent
was switched to CS,/DCM (v/v = 8:1) to give 2b (19.2 mg, 40%); amorphous brown
solid; *H NMR (600 MHz, CDCI4/CS,) 5 7.83 (d, J = 7.8 Hz, 1H), 7.69 (d, J = 7.2 Hz,
1H), 7.56 (t, J = 7.8 Hz, 1H), 7.53 (t, J = 7.8 Hz, 1H), 6.92 (s, 1H), 6.81-6.78 (M, 2H),
6.60 (d, J = 9.0 Hz, 1H), 5.01 (d, J = 9.0 Hz, 1H), 4.85 (d, J = 15.0 Hz, 1H), 4.55 (d, J
= 15.0 Hz, 1H), 3.65 (s, 3H); **C{*H} NMR (150 MHz, CDCI3/CS, with Cr(acac)s as
relaxation reagent) ¢ 158.3, 157.4, 156.2, 153.1, 152.7, 152.5, 148.1, 147.5, 147.4,
146.6, 146.45, 146.4, 146.36, 146.2, 146.17, 146.1, 145.9, 145.7, 145.6, 145.57, 145.5,
1454, 145.37, 145.2, 145.1, 145.07, 145.0, 144.6, 144.5, 144 .44, 144 42, 144.3, 143.0,
142.9, 142.6, 142.5, 142.48, 142.2, 142.12, 142.1, 142.0, 141.9, 141.87, 141.7, 141.6,
141.4, 141.37, 141.0, 140.22, 140.2, 138.7, 136.9, 136.2, 135.9, 135.8, 135.1, 135.0,
129.1, 128.6, 128.1, 127.1, 126.1, 116.4, 116.3, 110.6, 81.4, 73.2, 65.3, 62.9, 55.9,
45.8; FT-IR vicm™ 2923, 1709, 1511, 1486, 1423, 1354, 1263, 1197, 1031, 1004, 865,
805, 753, 696, 575, 552, 524; UV-vis (CHCI3) Amax/nm 252, 312, 432, 701;

MALDI-TOF MS m/z calcd for C76H140, [M] 958.0999, found 958.0995.

Spectral data of 2c: the product mixture was separated and purified by silica gel
column chromatography with CS; as the eluent to give unreacted Cg and 2c (22.8 mg,

45%); amorphous brown solid; *H NMR (600 MHz, CDCI5/CS,) & 7.72 (d, J = 7.2 Hz,
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1H), 7.68 (d, J = 6.6 Hz, 1H), 7.58-7.53 (m, 2H), 7.44 (s, 1H), 7.31 (d, J = 8.4 Hz,
1H), 6.78 (d, J = 8.4 Hz, 1H), 6.63 (d, J = 9.6 Hz, 1H), 5.04 (d, J = 9.0 Hz, 1H), 4.80
(d, J = 14.4 Hz, 1H), 4.55 (d, J = 15.0 Hz, 1H); “*C{*H} NMR (150 MHz, CDCIs/CS,
with Cr(acac)s as relaxation reagent) 6 160.9, 157.8, 156.9, 152.4, 151.5, 147.4, 147.3,
146.4, 146.3, 146.1, 146.0, 145.8, 145.5, 145.45, 145.3, 145.28, 145.2, 145.1, 144.9,
144.8, 144.4, 144.3, 144.26, 142.83, 142.8, 142.5, 142.4, 142.38, 142.35, 142.1, 142.0,
141.8, 141.6, 141.4, 141.2, 138.7, 137.0, 136.2, 136.0, 135.6, 134.9, 134.7, 133.2,
132.9, 129.1, 128.7, 128.2, 127.8, 126.7, 111.9, 111.4, 81.6, 73.0, 65.0, 62.3, 45.7;
FT-IR vicm™ 1708, 1460, 1261, 1219, 1201, 1102, 1000, 964, 899, 868, 797, 757, 697,
676, 574, 550, 526; UV-vis (CHCIs) /ma/nm 255, 313, 461, 696; MALDI-TOF MS

m/z calcd for C74H1:BrO [M] 1005.9999, found 1005.9991.

Spectral data of 2d: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to recover unreacted Cg, and then the eluent
was switched to CS,/DCM (v/v = 8:1) to give 2d (16.0 mg, 32%); amorphous brown
solid; *H NMR (400 MHz, CDCI3/CS,) & 8.04 (s, 1H), 7.96 (dd, J = 8.4, 1.6 Hz, 1H),
7.68 (t, J = 6.8 Hz, 2H), 7.59-7.51 (m, 2H), 6.91 (d, J = 8.4 Hz, 1H), 6.71 (d, J = 9.2
Hz, 1H), 5.11 (d, J = 9.2 Hz, 1H), 4.81 (d, J = 14.8 Hz, 1H), 4.57 (d, J = 14.8 Hz, 1H),
3.79 (s, 3H); BC{*H} NMR (150 MHz, CDCIs/CS, with Cr(acac); as relaxation

reagent) ¢ 166.1, 165.9, 158.1, 157.2, 152.6, 151.8, 147.7, 147.63, 147.6, 146.7, 146.6,
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146.57, 146.4, 146.3, 146.28, 146.1, 145.8, 145.77, 145.75, 145.6, 145.59, 145.51,
145.5, 145.47, 145.4, 145.36, 145.2, 145.1, 144.8, 144.64, 144.6, 144.5, 144.2, 143.1,
143.06, 142.8, 142.7, 142.62, 142.6, 142.3, 142.28, 142.2, 142.1, 141.9, 141.65,
141.63, 141.6, 141.5, 141.4, 141.1, 140.4, 140.37, 138.9, 137.4, 136.5, 136.4, 135.9,
135.3, 135.0, 129.3, 128.9, 128.4, 127.1, 126.1, 122.0, 110.4, 82.5, 73.4, 65.4, 62.1,
51.9, 46.1; FT-IR v/lcm™ 1712, 1607, 1510, 1437, 1286, 1229, 1114, 1019, 996, 797,
761, 733, 698, 676, 574, 552, 525; UV-vis (CHClz) Amax/nm 257, 312, 434, 699;

MALDI-TOF MS m/z calcd for C77H1403 [M] 986.0948, found 986.0942.

OMe

Spectral data of 2e: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to recover unreacted Cg, and then the eluent
was switched to CS,/DCM (v/v = 8:1) to give 2e (19.0 mg, 40%); amorphous brown
solid; *H NMR (400 MHz, CDCI4/CS,) 5 7.67 (d, J = 8.8 Hz, 1H), 7.35 (d, J = 7.6 Hz,
1H), 7.22 (m, 2H), 7.00 (dd, J = 8.4, 2.8 Hz, 1H), 6.90 (t, J = 8.0 Hz, 2H), 6.60 (d, J =
9.2 Hz, 1H), 4.98 (d, J = 9.2 Hz, 1H), 4.84 (d, J = 14.8 Hz, 1H), 4.49 (d, J = 14.8 Hz,
1H), 3.95 (s, 3H); *C{*H} NMR (150 MHz, CDCI4/CS, with Cr(acac)s as relaxation
reagent) 6 162.0, 159.7, 158.3, 157.5, 153.2, 152.8, 148.2, 147.6, 147.57, 146.7, 146.6,
146.5, 146.3, 146.27, 146.2, 146.0, 145.9, 145.8, 145.78, 145.5, 145.46, 145.3, 145.27,
145.2, 145.1, 144.7, 144.6, 144.5, 1444, 143.1, 143.0, 142.7, 142.63, 142.6, 142.58,

142.3, 142.25, 142.2, 142.17, 142.0, 141.8, 141.6, 141.5, 141.49, 141.45, 141.1, 140.3,
S-33



138.8, 137.3, 137.2, 136.2, 136.17, 135.4, 135.1, 134.2, 130.8, 130.2, 128.6, 125.8,
119.5, 114.9, 112.8, 110.7, 81.6, 73.6, 65.4, 62.1, 55.3, 46.2; FT-IR vicm™ 2829, 1607,
1591, 1495, 1478, 1458, 1422, 1315, 1251, 1215, 1158, 1097, 1024, 900, 813, 751,
725, 575, 551, 525; UV-vis (CHClI3) Amax/nm 258, 312, 434, 721; MALDI-TOF MS

m/z calcd for C7¢H140, [M] 958.0999, found 958.0994.

Spectral data of 2f: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to give unreacted Cgoand 2f (14.2 mg, 30%);
amorphous brown solid; *H NMR (400 MHz, CDCI,/CS,) & 7.75 (dd, J = 8.8, 5.2 Hz,
1H), 7.41 (dd, J = 8.4, 2.4 Hz, 1H ), 7.34 (d, = 7.6 Hz, 1H ), 7.23 (t, J = 7.6 Hz, 1H),
7.18 (td, J = 8.4, 2.4 Hz, 1H), 6.92-6.87 (m, 2H), 6.60 (d, J = 9.2 Hz, 1H), 4.98 (d, J
= 9.2 Hz, 1H), 4.83 (d, J = 14.8 Hz, 1H), 4.53 (d, J = 15.2 Hz, 1H); *C{*H} NMR
(150 MHz, CDCI3/CS, with Cr(acac)s as relaxation reagent) 6 163.3, 161.9, 161.6,
157.7, 156.9, 152.6, 152.2, 147.9, 147.5, 147.4, 146.5, 146.45, 146.4, 146.2, 146.15,
146.1, 145.9, 145.7, 145.6, 145.5, 145.44, 145.4, 145.3, 145.2, 145.14, 145.1, 144.8,
1445, 144.4, 144.37, 144.0, 143.0, 142.9, 142.6, 142.5, 142.49, 142.46, 142.2, 142.1,
142.0, 141.96, 141.9, 141.7, 141.5, 141.34, 141.3, 141.29, 141.0, 140.2, 140.18, 138.7,
138.2, 138.1, 137.8, 137.1, 136.1, 135.9, 135.1, 135.0, 130.5, 130.4, 129.2, 129.1,
125.2, 119.6, 116.2, 116.0, 114.6, 114.5, 110.7, 81.1, 73.2, 65.0, 62.0, 45.7; FT-IR

viem™ 2918, 1710, 1597, 1479, 1454, 1427, 1247, 1197, 1147, 1096, 1024, 1003, 862,
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819, 750, 696, 574, 551, 525; UV-vis (CHCI3) Ama/nm 256, 313, 433, 700;

MALDI-TOF MS m/z calcd for C7sH11FO [M] 946.0799, found 946.0795.

Spectral data of 2g: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to give unreacted Cgo and 2g (19.0 mg, 40%);
amorphous brown solid; *H NMR (400 MHz, CDCI3/CS,) 6 7.72 (d, J = 8.4 Hz, 1H ),
7.69 (d, J = 2.0 Hz, 1H ), 7.47 (dd, J = 8.4, 2.0 Hz, 1H ), 7.34 (d, J = 7.2 Hz, 1H),
7.24 (t, J = 8.0 Hz, 1H), 6.93-6.88 (m, 2H), 6.60 (d, J = 9.2 Hz, 1H), 4.98 (d, J = 9.2
Hz, 1H), 4.81 (d, J = 15.2 Hz, 1H), 4.52 (d, J = 14.8 Hz, 1H); “C{*H} NMR (150
MHz, CDCI5/CS;, with Cr(acac); as relaxation reagent) 6 162.0, 157.8, 157.0, 152.7,
152.2, 147.9, 147.6, 147.5, 146.6, 146.5, 146.49, 146.48, 146.3, 146.24, 146.2, 146.0,
145.8, 145.7, 145.6, 145.53, 145.5, 145.4, 145.3, 145.2, 145.18, 144.9, 144.6, 144.5,
144.49, 144 .4, 144.1, 143.0, 142.96, 142.7, 142.6, 142.58, 142.5, 142.3, 142.2, 142.1,
142.09, 142.07, 142.0, 141.8, 141.6, 141.4, 141.38, 141.0, 140.6, 140.3, 140.26, 138.8,
137.9, 137.1, 136.2, 136.0, 135.2, 135.0, 134.5, 130.6, 130.5, 129.1, 128.8, 128.1,
125.1, 119.7, 110.7, 81.0, 73.7, 65.0, 62.2, 45.5; FT-IR v/cm™ 2973, 2879, 1592, 1510,
1478, 1450, 1379, 1318, 1087, 1046, 879, 821, 795, 744, 573, 551, 525; UV-vis
(CHCI3) Amax/nm 260, 314, 434, 698; MALDI-TOF MS m/z calcd for C75H1;CIO [M]

962.0504, found 962.0500.
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Spectral data of 2h: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to give unreacted Cg and 2h (18.3 mg, 37%);
amorphous brown solid; *H NMR (400 MHz, CDCIs/CSy) & 7.97 (s, 1H ), 7.93 (d, J =
8.0 Hz, 1H ), 7.78 (d, J = 8.0 Hz, 1H ), 7.37 (d, J = 8.0 Hz, 1H), 7.27 (t, J = 8.0 Hz,
1H), 6.96-6.92 (m, 2H), 6.64 (d, J = 9.2 Hz, 1H), 4.99 (d, J = 9.2 Hz, 1H), 4.87 (d, J
=15.2 Hz, 1H), 4.63 (d, J = 15.2 Hz, 1H); *C{*H} NMR (150 MHz, CDCI5/CS, with
Cr(acac); as relaxation reagent) 6 162.0, 157.6, 156.9, 152.5, 151.9, 147.9, 147.7,
147.6, 146.7, 146.6, 146.54, 146.5, 146.3, 146.29, 146.2, 146.1, 146.0, 145.8, 145.7,
145.6, 145.57, 145.5, 145.48, 145.4, 145.3, 145.2, 144.9, 144.7, 144.6, 144.5, 144 .47,
144.1,143.1, 143.0, 142.7, 142.64, 142.6, 142.58, 142.3, 142.2, 142.13, 142.1, 142.08,
142.0, 141.8, 141.7, 141.4, 141.37, 141.1, 140.4, 140.3, 138.8, 137.2, 137.1, 136.3,
136.0, 135.1, 135.0, 130.7, 130.65, 127.9, 125.9, 125.0, 124.9, 119.8, 110.8, 80.8,
73.1,64.9, 62.6, 45.7; FT-IR v/icm™ 2926, 1612, 1584, 1480, 1451, 1429, 1327, 1220,
1161, 1118, 1081, 964, 884, 838, 743, 698, 575, 552, 526; UV-vis (CHCI3) Amax/nm
257, 312, 433, 697; MALDI-TOF MS m/z calcd for CzH11F30 [M] 996.0767, found

996.0764.
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Spectral data of 2i: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to give unreacted Cgo and 2i (20.7 mg, 42%);
amorphous brown solid; *H NMR (400 MHz, CDCI5/CS,) & 7.82 (d, J = 7.2 Hz, 1H),
7.77-7.72 (m, 3H), 7.70-7.68 (m, 1H), 7.57 (t, J = 7.6 Hz, 1H), 7.45 (t, J = 7.6 Hz,
1H), 7.16-7.13 (m, 3H), 6.73 (d, J = 9.2 Hz, 1H), 5.02 (d, J = 9.2 Hz, 1H), 4.97 (d, J
= 15.2 Hz, 1H), 4.65 (d, J = 15.2, 1H); *C{*H} NMR (150 MHz, CDCI5/CS, with
Cr(acac); as relaxation reagent) 6 161.0, 158.8, 158.6, 154.5, 153.6, 147.7, 147.6,
146.9, 146.6, 146.55, 146.35, 146.3, 146.2, 146.1, 146.0, 145.8, 145.6, 145.55, 145.5,
145.4, 145.3, 145.26, 144.9, 144.7, 144.6, 144.56, 144.5, 143.1, 143.08, 142.8, 142.7,
142.6, 142.5, 142.4, 142 .3, 142.25, 142.1, 142.08, 141.9, 141.7, 141.5, 141.3, 141.25,
141.2, 140.9, 140.4, 140.3, 138.3, 137.3, 136.1, 135.6, 135.5, 135.1, 134.8, 133.1,
132.6, 130.1, 129.8, 129.3, 129.0, 128.8, 128.1, 127.0, 125.8, 122.8, 117.9, 112.7,
81.5, 73.2, 65.1, 65.08, 45.8; FT-IR vicm™ 1620, 1579, 1516, 1430, 1377, 1257, 1204,
1093, 1019, 810, 742, 553, 526; UV-vis (CHCI3) Amax/nm 258, 314, 431, 695;

MALDI-TOF MS m/z calcd for C79H140 [M] 978.1050, found 978.1052.

Spectral data of 2k: the mixture was separated and purified by silica gel column
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chromatography with CS; as the eluent to give unreacted Cg and 2k (14.1 mg, 28%);
amorphous brown solid; *H NMR (600 MHz, CDCIs/CS;) & 7.85 (d, J = 7.2 Hz, 1H),
7.65 (d, J = 7.2 Hz, 1H), 7.53-7.49 (m, 2H), 7.29 (t, J = 7.8 Hz, 1H), 7.28 (d, J = 6.6
Hz, 1H), 7.26-7.23 (m, 4H), 7.13 (t, J = 7.8 Hz, 1H), 6.68 (t, J = 7.8 Hz, 1H), 6.52 (d,
J=8.4Hz, 1H), 5.56 (d, J = 10.2 Hz, 1H), 4.92 (d, J = 15.0 Hz, 1H), 4.62 (d, J = 15.0
Hz, 1H), 4.48 (d, J = 15.0 Hz, 1H), 4.27 (d, J = 15.0 Hz, 1H), 3.96 (d, J = 10.2 Hz,
1H); C{*H} NMR (150 MHz, CDCIs/CS; with Cr(acac)s; as relaxation reagent) &
159.3, 157.7, 154.3, 153.5, 153.4, 149.0, 147.6, 147.56, 146.6, 146.5, 146.46, 146.4,
146.3, 146.2, 146.1, 145.9, 145.8, 145.76, 145.5, 145.47, 145.4, 145.3, 145.2, 145.1,
145.08, 145.0, 144.7, 144.6, 144.57, 144.56, 144.4, 143.1, 143.0, 142.9, 142.7, 142.6,
142.5,142.4,142.39, 142.2, 142.18, 142.17, 142.1, 142.0, 141.7, 141.5, 141.45, 141 .4,
141.0, 140.2, 140.1, 138.6, 137.5, 137.0, 136.1, 135.7, 135.2, 135.19, 135.17, 131.6,
129.9,129.0, 128.7, 128.2, 128.1, 127.9, 127.6, 127.4, 126.9, 116.2, 107.3, 73.0, 65.4,
64.4, 61.0, 52.4, 45.5; FT-IR v/icm™ 2920, 1711, 1598, 1488, 1449, 1429, 1352, 1274,
1217, 1155, 1083, 1027, 840, 801, 732, 693, 666, 575, 552, 525; UV-vis (CHCls)
Amaxinm 257, 311, 430, 707; MALDI-TOF MS m/z calcd for Cg;HigN [M] 1017.1523,

found 1017.1521.

Spectral data of 2I: the mixture was separated and purified by silica gel column

chromatography with CS; as the eluent to recover unreacted Cg, and then the eluent
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was switched to CS,/DCM (v/v = 7:1) to give 2l (16.9 mg, 33%); amorphous brown
solid; *H NMR (600 MHz, DMSO-ds/CSy) & 7.84 (br, 1H), 7.71-7.68 (m, 2H), 7.52 (t,
J=7.8Hz, 1H), 7.46 (t, J = 7.8 Hz, 1H), 7.31 (d, J = 7.2 Hz, 1H), 7.21 (br, 1H), 6.92
(t, J = 7.2 Hz, 1H), 6.13 (s, 1H), 5.02 (br, 1H), 4.60 (d, J = 15.0 Hz, 1H), 4.33 (br,
1H), 155 (s, 9H); “C{*H} NMR (150 MHz, DMSO-ds/CS, with Cr(acac); as
relaxation reagent) & 153.1, 152.8, 148.4, 147.7, 147.68, 146.8, 146.7, 146.5, 146.4,
146.3, 146.1, 146.0, 145.7, 145.6, 145.45, 145.4, 145.36, 144.8, 144.7, 143.2, 143.1,
142.9, 142.8, 142.7, 142.5, 142.4, 142.3, 142.2, 142.0, 141.8, 141.6, 141.55, 141.14,
140.5, 137.2, 136.3, 135.4, 129.6, 128.9, 128.4, 127.7, 121.1, 116.1, 65.4, 60.1, 28.7;
FT-IR viem™ 2851, 1711, 1603, 1575, 1485, 1430, 1310, 1254, 1216, 1120, 1009, 947,
851, 818, 755, 704, 669, 651, 575, 552, 526; UV-vis (CHCls) Amax/nm 253, 317, 432,

693; MALDI-TOF MS m/z calcd for CgoH2:NO, [M] 1027.1578, found 1027.1574.

Spectral data of 2m: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to recover unreacted Cg, and then the eluent
was switched to CS,/DCM (v/v = 3:1) to give 2m (20.4 mg, 40%); amorphous brown
solid; *H NMR (600 MHz, DMSO-dg/CS,) 6 7.70 (d, J = 7.2 Hz, 1H), 7.63 (d, J = 7.8
Hz, 1H), 7.53 (t, J = 7.8 Hz, 1H), 7.47 (t, J = 7.8 Hz, 1H), 7.38 (d, J = 8.4 Hz, 1H),
7.35(d, J = 7.8 Hz, 1H), 7.28 (t, J = 7.8 Hz, 1H), 7.00 (t, J = 7.8 Hz, 1H), 6.10 (d, J =

11.4 Hz, 1H), 5.03 (d, J = 14.4 Hz, 1H), 4.60 (d, J = 15.0 Hz, 1H), 4.48 (d, J = 11.4
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Hz, 1H), 2.88 (s, 3H); the **C NMR spectrum of 2m could not be obtained because of
poor solubility of the product; FT-IR vicm™ 2924, 1701, 1598, 1482, 1435, 1365,
1338, 1151, 1092, 1017, 957, 743, 691, 637, 575, 526; UV-vis (CHCI3) Anax/nm 257,

314, 433, 698; MALDI-TOF MS m/z calcd for C76H1sNO,S [M] 1005.0829, found

1005.0821.

Spectral data of 2n: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to recover unreacted Cg, and then the eluent
was switched to CS,/DCM (v/v = 8:1) to give 2n (20.2 mg, 38%); amorphous brown
solid; *H NMR (600 MHz, CDCI4/CS,) 5 7.70 (d, J = 8.4 Hz, 2H), 7.66 (d, J = 7.2 Hz,
1H), 7.62 (d, J = 8.4 Hz, 1H), 7.49 (t, J = 7.2 Hz, 1H), 7.41 (t, J = 7.2 Hz, 1H), 7.37 (t,
J =7.8 Hz, 1H), 7.27-7.24 (m, 2H), 7.19 (d, J = 7.8 Hz, 2H), 6.93 (t, J = 7.8 Hz, 1H),
6.01 (d, J = 10.8 Hz, 1H), 5.02 (d, J = 15.0 Hz, 1H), 4.56 (d, J = 15.0 Hz, 1H), 4.36 (d,
J = 11.4 Hz, 1H), 2.33 (s, 3H); ®*C{*H} NMR (150 MHz, CDCI3/CS, with Cr(acac)s
as relaxation reagent) 6 159.0, 157.7, 152.6, 152.4, 148.2, 147.7, 147.6, 146.8, 146.6,
146.43, 146.4, 146.3, 146.1, 145.9, 145.72, 145.7, 145.6, 145.58, 145.43, 145.4, 145.3,
144.8, 144.78, 144.75, 144.6, 144.56, 1445, 144.3, 143.1, 143.06, 142.8, 142.74,
142.7, 142.6, 142.5, 142.4, 142 .3, 142.26, 142.2, 142.17, 141.9, 141.8, 141.5, 141.46,
141.2, 140.45, 140.4, 138.7, 137.0, 136.3, 136.2, 136.16, 135.3, 135.26, 135.2, 131.9,

130.4, 130.3, 129.7, 128.9, 128.8, 128.3, 127.5, 127.4, 121.6, 113.8, 73.9, 65.4, 61.5,
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59.7, 45.6, 22.0; FT-IR vicm™ 2924, 1602, 1482, 1446, 1362, 1234, 1154, 1126, 1016,
956, 762, 744, 636, 596, 575, 539, 526; UV-vis (CHCI3) Amax/nm 258, 314, 434, 699;

MALDI-TOF MS m/z calcd for CgaH19NO,S [M]71081.1142, found 1081.1136.

Spectral data of 2p: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to give unreacted Cg and 2p (22.1 mg, 47%);
amorphous brown solid; *H NMR (400 MHz, CDCI5/CS,) & 7.71 (d, J = 7.2 Hz, 1H),
7.63 (d, J = 7.2 Hz, 1H), 7.51 (t, J = 7.6 Hz, 1H), 7.50-7.45 (m, 2H), 7.13 (t, J = 7.6
Hz, 1H), 6.91 (d, J = 8.4 Hz, 1H), 6.79 (t, J = 7.6 Hz, 1H), 5.26 (d, J = 15.2 Hz, 1H),
4.69 (d, J = 15.2 Hz, 1H), 4.60-4.54 (m, 2H), 4.19-4.13 (m, 1H), 3.01-2.97 (m, 1H);
B¢c{*H} NMR (150 MHz, CDCI,/CS, with Cr(acac)s as relaxation reagent) & 160.4,
160.2, 158.2, 154.5, 153.9, 147.74, 147.7, 147.6, 146.6, 146.5, 146.49, 146.4, 146.3,
146.2, 146.0, 145.8, 145.6, 145.5, 145.4, 145.35, 145.3, 145.2, 145.19, 145.1, 144.8,
144.6, 144.53, 144.5, 144.2, 143.0, 142.7, 142.69, 142.6, 142.59, 142.5, 142.3, 142.26,
142.2, 142.1, 142.0, 141.9, 141.65, 141.6, 1415, 141.1, 141.0, 140.4, 140.37, 138.6,
136.6, 136.5, 135.5, 135.0, 134.98, 134.7, 129.6, 129.3, 129.1, 127.9, 127.8, 121.9,
119.0, 118.3, 75.4, 65.0, 64.5, 53.3, 45.8, 39.1; FT-IR v/cm™ 2861, 1610, 1573, 1498,
1436, 1327, 1274, 1258, 1237, 1196, 1163, 1107, 1023, 968, 901, 829, 795, 753, 727,
708, 691, 658, 574, 551, 524; UV-vis (CHCI3) Amax/nm 257, 313, 435, 504, 704;

MALDI-TOF MS m/z calcd for C76H140 [M] 942.1050, found 942.1045.
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OMe

Spectral data of 2q: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to recover unreacted Cg, and then the eluent
was switched to CS,/DCM (v/v = 6:1) to give 2qg (20.0 mg, 41%); amorphous brown
solid; *H NMR (400 MHz, CDCI3/CS,) & 7.65 (d, J = 7.2 Hz, 1H), 7.50-7.42 (m, 3H),
7.25 (d, J = 8.8 Hz, 1H), 6.38 (d, J = 2.4 Hz, 1H), 6.35 (dd, J = 8.8, 2.8 Hz, 1H), 5.22
(d, J = 15.6 Hz, 1H), 4.63 (d, J = 15.6 Hz, 1H), 4.54-4.43 (m, 2H), 4.16-4.11 (m, 1H),
3.70 (s, 3H), 2.95-2.90 (m, 1H); ®*C{*H} NMR (150 MHz, CDCI/CS, with Cr(acac)s
as relaxation reagent) 6 161.0, 160.4, 159.8, 158.3, 154.8, 154.2, 147.9, 147.7, 147.6,
146.6, 146.56, 146.5, 146.45, 146.3, 146.2, 146.0, 145.8, 145.6, 145.56, 145.5,
14548, 145.4, 145.38, 145.3, 145.26, 145.2, 145.19, 144.8, 144.6, 144.56, 144.5,
144.2, 143.1, 143.07, 142.8, 142.7, 142.6, 142.5, 142.3, 142.27, 142.2, 142.1, 142.0,
141.9, 141.65, 141.6, 141.1, 141.09, 140.4, 140.35, 138.8, 137.2, 136.8, 136.4, 135.5,
135.0, 134.97, 134.7, 129.5, 129.2, 127.9, 127.8, 113.8, 106.7, 102.1, 75.5, 65.0, 64.6,
55.1, 52.9, 45.8, 38.6; FT-IR v/icm™ 2941, 1715, 1592, 1488, 1431, 1245, 1192, 1114,
1039, 904, 801, 762, 701, 682, 640, 574, 548, 525; UV-vis (CHCl3) Amax/nm 259, 313,

435, 711; MALDI-TOF MS m/z calcd for C77H160, [M] 972.1156, found 972.1154.
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Spectral data of 2r: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to recover unreacted Cg, and then the eluent
was switched to CS,/DCM (v/v = 8:1) to give 2r (25.2 mg, 50%); amorphous brown
solid; *H NMR (400 MHz, CDCI3/CS,) & 8.15 (d, J = 2.0 Hz, 1H), 7.76 (dd, J = 8.4,
2.0 Hz, 1H), 7.70 (d, J = 7. 2 Hz, 1H), 7.53 (td, J = 7.2, 2.0 Hz, 1H), 7.49-7.43 (m,
2H), 6.93 (d, J = 8.4 Hz, 1H), 5.23 (d, J = 15.6 Hz, 1H), 4.69 (d, J = 15.2 Hz, 1H),
4.64-4.58 (m, 1H), 4.51-4.44 (m, 1H), 4.23-4.17 (m, 1H), 3.70 (s, 3H), 3.07-3.01 (m,
1H); C{*H} NMR (150 MHz, CDCIs/CS; with Cr(acac); as relaxation reagent) &
165.8, 163.5, 160.0, 157.8, 153.8, 153.4, 147.7, 147.2, 147.0, 146.6, 146.5, 146.43,
146.4, 146.3, 147.1, 145.9, 145.7, 145.5, 145.4, 145.4, 145.37, 145.2, 145.19, 145.16,
145.1, 144.7, 144.65, 144.6, 1445, 144.4, 1441, 143.0, 142.7, 142.6, 142.56, 142.5,
142.4, 142.3, 142.2, 142.15, 142.0, 141.95, 141.9, 141.6, 141.55, 141.5, 141.0, 140.9,
140.4, 140.36, 138.7, 138.66, 136.6, 136.5, 135.4, 135.2, 135.0, 134.5, 130.2, 129.7,
129.1, 128.2, 128.1, 121.2, 120.7, 118.2, 74.9, 64.9, 64.6, 53.3, 51.6, 45.8, 38.3;
FT-IR vicm™ 2892, 1715, 1619, 1591, 1498, 1448, 1427, 1344, 1329, 1264, 1239,
1149, 1113, 1065, 1021, 906, 858, 797, 762, 748, 705, 641, 572, 525; UV-vis (CHCls3)
Amaxinm 256, 313, 434, 701; MALDI-TOF MS m/z calcd for C7gH1603 [M] 1000.1105,

found 1000.1101.
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Spectral data of 2s: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to recover unreacted Cg, and then the eluent
was switched to CS,/DCM (v/v = 6:1) to give 2s (22.0 mg, 45%); amorphous brown
solid; *H NMR (400 MHz, CDCI5/CS,) & 7.44 (d, J = 8.4 Hz, 1H), 7. 40 (dd, J = 8.0,
1.6 Hz, 1H), 7.19 (d, J = 2.4 Hz, 1H), 7.07 (t, J = 7.6 Hz, 1H), 6.92 (dd, J = 8.8, 2.8
Hz, 1H), 6.85 (d, J = 8.4 Hz, 1H), 6.74 (t, J = 8.0 Hz, 1H), 5.20 (d, J = 15.2 Hz, 1H),
458 (d, J = 15.2 Hz, 1H), 4.55-4.44 (m, 2H), 4.14-4.09 (m, 1H), 3.93 (s, 3H),
2.96-2.90 (m, 1H); *C{*H} NMR (150 MHz, CDCI4/CS, with Cr(acac)s as relaxation
reagent) 6 160.3, 160.1, 159.1, 158.2, 154.7, 154.0, 147.7, 147.5, 146.6, 146.5,
146.45, 146.4, 146.3, 146.2, 145.9, 145.8, 145.79, 145.6, 145.5, 145.4, 145.3, 145.27,
145.2,145.19, 145.17, 145.1, 144.8, 144.6, 144.5, 144.49, 144.2, 143.0, 142.7, 142.66,
142.6, 142.56, 142.5, 142.3, 142.24,142.2, 142.0, 141.98, 141.9, 141.6, 141.59, 141.5,
141.1, 141.0, 140.4, 140.3, 138.6, 137.3, 136.7, 136.5, 136.47, 136.4, 135.0, 134.96,
134.7, 130.5, 129.0, 122.0, 118.9, 118.3, 115.0, 112.6, 75.5, 64.9, 64.5, 55.3, 52.9,
46.0, 39.4; FT-IR vicm™ 2924, 1712, 1591, 1427, 1265, 1240, 1019, 907, 797, 762,
747, 706, 642, 573, 551, 526; UV-vis (CHCI3) Amax/nm 257, 313, 435, 704;

MALDI-TOF MS m/z calcd for C77H160, [M] 972.1156, found 972.1148.
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Spectral data of 2t: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to recover unreacted Cg, and then the eluent
was switched to CS,/DCM (v/v = 6:1) to give 2t (16.8 mg, 33%); amorphous brown
solid; *H NMR (600 MHz, CDCI4/CS,) & 8.37 (s, 1H), 8.13 (d, J = 8.4 Hz, 1H), 7.71
(d, J = 8.4 Hz, 1H), 7.41 (d, J = 7.8 Hz, 1H), 7.13 (t, J = 7.8 Hz, 1H), 6.91 (d, J = 8.4
Hz, 1H), 6.79 (t, J = 7.8 Hz, 1H), 5.24 (d, J = 15.6 Hz, 1H), 4.75 (d, J = 15.6 Hz, 1H),
4.60-4.55 (M, 2H), 4.46-4.44 (m, 2H), 4.16-4.12 (m, 1H), 2.96-2.93 (m, 1H), 1.47 (t,
J = 7.2 Hz, 3H); ®*C{*H} NMR (150 MHz, CDCI5/CS, with Cr(acac); as relaxation
reagent) 6 165.7, 156.0, 159.88, 157.6, 153.9, 153.2, 150.0, 147.6, 147.4, 147.3, 146.5,
146.36, 146.3, 146.26, 146.2, 146.0, 145.8, 145.6, 145.4, 145.3, 145.27, 145.2, 145.1,
145.0, 144.97, 144.7, 144.6, 144.3, 144.27, 143.8, 142.9, 142.6, 142.5, 142.4, 142.3,
142.0, 141.8, 141.76, 141.44, 141.4, 141.3, 140.9, 140.2, 138.4, 136.3, 136.2, 135.6,
134.7, 134.6, 134.58, 130.4, 129.8, 129.2, 129.1, 128.7, 121.3, 119.0, 118.3, 75.0,
64.5, 64.3, 61.1, 53.3, 45.4, 38.7, 14.4; FT-IR v/icm™ 2918, 1713, 1591, 1485, 1428,
1218, 1040, 907, 856, 800, 762, 744, 706, 574, 552, 525; UV-vis (CHCI3) Amax/nm
259, 312, 434, 697; MALDI-TOF MS m/z calcd for C;9H1503 [M] 1014.1261, found

1014.1256.
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Spectral data of 2u: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to give unreacted Cg and 2u (20.2 mg, 41%);
amorphous brown solid; *H NMR (400 MHz, CDCI5/CS,) & 7.96 (d, J = 8.8 Hz, 1H),
7.77 (t, J = 6.8 Hz, 2H), 7.57-7.49 (m, 3H), 7.40 (t, J = 7.6 Hz, 1H), 7.09-7.06 (m,
2H), 6.92 (t, J = 8.0 Hz, 1H), 5.23 (d, J = 16.0 Hz, 1H), 4.82 (d, J = 15.6 Hz, 1H),
4.74-4.70 (m, 1H), 4.63-4.59 (m, 1H), 4.25 (td, J = 11.6, 2.4 Hz, 1H), 3.11 (dt, J =
13.6, 2.4 Hz, 1H); “C{*H} NMR (150 MHz, CDClI5/CS, with Cr(acac)s as relaxation
reagent) 6 160.2, 160.1, 159.3, 155.7, 154.3, 147.5, 147.3, 146.4, 146.2, 146.15, 146.1,
146.0, 145.99, 145.8, 145.7, 145.6, 145.5, 145.4, 145.3, 145.2, 145.0, 144.98, 144.8,
144.79, 144.6, 144.3, 144.2, 144.16, 144.1, 143.0, 142.8, 142.5, 142.4, 142.25, 142.2,
142.1, 141.9, 141.87, 141.8, 141.7, 141.66, 141.4, 141.3, 140.6, 140.5, 140.2, 140.1,
140.08, 137.8, 136.3, 136.26, 134.7, 134.6, 134.1, 133.9, 133.1, 131.2, 130.8, 130.7,
130.1, 129.6, 128.1, 127.7, 127.4, 123.5, 123.0, 119.8, 115.2, 75.0, 64.5, 63.6, 54.3,
455, 41.1; FT-IR vicm™ 2936, 1714, 1591, 1498, 1447, 1427, 1262, 1240, 1190, 1149,
1113, 1065, 1021, 907, 797, 762, 705, 641, 574, 552, 526; UV-vis (CHClI3) Amax/nm
254, 325, 433, 699; MALDI-TOF MS m/z calcd for CgoH160 [M] 992.1207, found

992.1200.
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Spectral data of 2w: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to give unreacted Cgo and 2v (14.8 mg, 30%);
amorphous brown solid; 2v1 (major) *H NMR (400 MHz, CDCI4/CS,,) & 8.45 (d, J =
8.4 Hz, 1H), 7. 98 (d, J = 8.8 Hz, 1H), 7.91 (d, J = 8.8 Hz, 1H), 7.76 (d, J = 8.8 Hz,
1H), 7.65 (t, J = 8.0 Hz, 1H), 7.57-7.52 (m, 1H), 7.47 (d, J = 7.6 Hz, 1H), 7.15-7.11
(m, 1H), 6.93-6.90 (m, 1H), 6.80 (t, J = 8.0 Hz, 1H), 5.63 (d, J = 15.6 Hz, 1H), 5.16
(d, J = 15.6 Hz, 1H), 4.69-4.57 (m, 2H), 4.21-4.15 (m, 1H), 3.08-3.03 (m, 1H); 2v2
(minor) *H NMR (400 MHz, CDCI3/CS,) & 8.16 (s, 1H), 8.08 (s, 1H), 7. 96 (d, J = 9.2
Hz, 1H), 7.84 (d, J = 8.0 Hz, 1H), 7.60 (d, J = 7.2 Hz, 2H), 7.57-7.52 (m, 1H),
7.15-7.11 (m, 1H), 6.93-6.90 (m, 1H), 6.80 (t, J = 8.0 Hz, 1H), 5.41 (d, J = 15.6 Hz,
1H), 4.83 (d, J = 15.6 Hz, 1H), 4.69-4.57 (m, 2H), 4.21-4.15 (m, 1H), 3.08-3.03 (m,

1H); MALDI-TOF MS m/z calcd for CgoH160 [M]™ 992.1207, found 992.1205.

Spectral data of 2w: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to give unreacted Cgo and 2w (20.9 mg, 44%);

amorphous brown solid; *H NMR (400 MHz, CDCI4/CS;,) & 7.50 (dd, J = 8.0, 2.0 Hz,
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1H), 7. 29 (d, J = 5.2 Hz, 1H), 7.11 (t, J = 8.4 Hz, 1H), 7.02 (d, J = 5.2 Hz, 1H), 6.86
(d, J = 8.4 Hz, 1H), 6.78 (t, J = 8.0 Hz, 1H), 5.12 (d, J = 16.0 Hz, 1H), 4.88 (d, J =
15.6 Hz, 1H), 4.63-4.58 (M, 1H), 4.35-4.30 (m, 1H), 4.28-4.24 (m, 1H), 2.94-2.87
(m, 1H); ®*C{*H} NMR (150 MHz, CDCIs/CS; with Cr(acac)s as relaxation reagent) &
159.7, 158.4, 157.5, 154.9, 153.8, 147.6, 147.5, 147.3, 146.7, 146.5, 146.4, 146.37,
146.3, 146.27, 146.2, 146.0, 145.8, 145.7, 1455, 145.4, 145.3, 145.2, 145.1, 144.9,
144.6, 144.3, 143.9, 143.0, 142.6, 142.55, 142.5, 142.3, 142.2, 142.1, 141.9, 141.86,
141.8, 1415, 141.4, 141.1, 140.2, 138.8, 137.0, 135.8, 135.3, 134.8, 134.7, 133.6,
129.2, 129.1, 122.1, 119.1, 117.9, 75.7, 66.2, 51.0, 40.7, 37.0; FT-IR vicm™ 2922,
1720, 1447, 1343, 1260, 1039, 796, 762, 706, 542, 526; UV-vis (CHCI3) Amax/nm 258,
313, 435, 701; MALDI-TOF MS m/z calcd for C74H1,0S [M] 948.0614, found

948.0611.

Spectral data of 2x: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to recover unreacted Cg, and then the eluent
was switched to CS,/DCM (v/v = 3:1) to give 2x (13.9 mg, 27%); amorphous brown
solid; *H NMR (400 MHz, CDCI3/CS,) & 7.72 (d, J = 7.2 Hz, 1H), 7. 64-7.58 (m, 3H),
7.53 (t, J = 7.2 Hz, 1H), 7.46 (t, J = 7.2 Hz, 1H), 7.19 (t, J = 8.4 Hz, 1H), 6.96 (t, J =
8.0 Hz, 1H), 5.17 (d, J = 15.6 Hz, 1H), 4.69 (d, J = 15.6 Hz, 1H), 4.62-4.49 (m, 2H),

3.55 (td, J = 12.8, 2.8 Hz, 1H), 3.04 (dt, J = 13.2, 2.8 Hz, 1H), 2.92 (s, 3H); *C{*H}
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NMR (150 MHz, CDCIs/CS; with Cr(acac)s as relaxation reagent) 6 160.5, 157.9,
154.3, 153.1, 147.9, 147.6, 147.2, 146.7, 146.61, 146.6, 146.5, 146.4, 146.3, 146.0,
145.9, 145.8, 145.7, 145.6, 145.5, 145.33, 145.3, 145.27, 145.2, 145.0, 144.9, 144.6,
144.54, 1445, 144.0, 143.1, 142.9, 142.75, 142.7, 142.69, 142.5, 142.3, 142.28, 142.1,
142.0, 141.8, 141.70, 1415, 141.2, 141.0, 140.6, 140.4, 138.4, 137.4, 137.3, 136.5,
1354, 135.2, 134.8, 134.7, 130.0, 129.2, 128.8, 128.0, 127.7, 127.67, 121.9, 121.8,
75.4, 64.8, 55.5, 45.95, 44.4, 40.5, 40.4; FT-IR vicm™ 2962, 1725, 1592, 1446, 1260,
1021, 907, 859, 797, 749, 701, 553, 526; UV-vis (CHCI3) Amax/nm 259, 314, 434, 701,

MALDI-TOF MS m/z calcd for C77H17NO,S [M] 1019.0985, found 1019.0984.

Spectral data of 2y: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to recover unreacted Cg, and then the eluent
was switched to CS,/DCM (v/v = 4:1) to give 2y (24.3 mg, 45%); amorphous brown
solid; *H NMR (600 MHz, CDCI4/CS,) 5 7.67 (d, J = 7.2 Hz, 1H), 7. 53 (d, J = 8.4 Hz,
1H), 7.50-7.46 (m, 2H), 7.40 (t, J = 7.8 Hz, 1H), 7.11-7.10 (m, 2H), 7.06-7.03 (m,
1H), 5.29 (d, J = 15.0 Hz, 1H), 4.67 (d, J = 14.4 Hz, 1H), 4.63 (d, J = 15.0 Hz, 1H),
4.29-4.25 (m, 2H), 4.03-4.00 (m, 1H), 3.77-3.74 (m, 1H), 3.70 (dd, J = 14.4, 2.4 Hz,
1H), 3.40 (dd, J = 15.0, 2.4 Hz, 1H), 2.99 (d, J = 15.0 Hz, 1H), 1.31 (t, J = 7.2 Hz,
3H), 0.96 (t, J = 7.2 Hz, 3H); *C{*H} NMR (150 MHz, CDClI5/CS, with Cr(acac)s as

relaxation reagent) 6 171.1, 169.4, 160.8, 158.2, 154.5, 153.2, 147.8, 147.5, 147.2,
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146.6, 146.53, 146.5, 146.4, 146.3, 146.2, 146.0, 146.9, 145.82, 145.8, 145.6, 145.45,
145.4, 145.3, 145.2, 145.1, 144.8, 144.6, 144.5, 144.4, 144.0, 143.0, 142.97, 142.8,
142.7, 142.62, 142.6, 142.4, 142.3, 142.27, 142.2, 142.1, 142.0, 141.7, 141.6, 141.5,
140.95, 140.9, 140.6, 140.3, 139.4, 137.6, 137.0, 136.4, 135.9, 135.5, 135.2, 134.9,
134.7, 133.8, 129.74, 129.7, 129.5, 128.0, 127.5, 126.6, 124.4, 64.9, 62.0, 61.2, 55.8,
55.3, 46.1, 43.1, 36.1, 14.2, 13.8; FT-IR v/icm™ 2920, 2851, 1714, 1591, 1452, 1360,
1259, 1181, 1022, 873, 745, 699, 573, 550, 523; UV-vis (CHClI3) Amax/nm 257, 313,

434, 699; MALDI-TOF MS m/z calcd for Cg3H2.O4 [M] 1084.1680, found

1084.1670.

2z
Spectral data of 2z: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to recover unreacted Cg, and then the eluent
was switched to CS,/DCM (v/v = 10:1) to give 2z (16.8 mg, 28%); amorphous brown
solid; *H NMR (600 MHz, CDCI4/CS,) 5 7.67 (d, J = 7.2 Hz, 1H), 7. 50 (t, J = 6.6 Hz,
1H), 7.43 (d, J = 6.6 Hz, 2H), 7.33 (s, 1H), 7.24 (d, J = 7.8 Hz, 2H), 7.15-7.11 (m,
3H), 6.76 (s, 1H), 5.27 (s, 1H), 5.19 (d, J = 15.0 Hz, 1H), 5.10 (s, 1H), 4.64 (d, J =
15.6 Hz, 1H), 4.49-4.47 (m, 1H), 4.42 (t, J = 10.8 Hz, 1H), 4.11 (t, J = 10.2 Hz, 1H),

3.70-3.66 (m, 1H), 3.43-3.39 (m, 1H), 2.90-2.89 (m, 3H); *C{*H} NMR (150 MHz,
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CDCI3/CS; with Cr(acac)s as relaxation reagent) 6 159.9, 157.8, 154.6, 154.2, 153.60,
149.6, 147.6, 147.4, 146.9, 146.3, 146.2, 146.0, 145.8, 145.6, 145.5, 145.4, 145.24,
145.2, 145.04, 145.0, 144.97, 144.9, 144.7, 144.6 144.56, 144.5, 144.4, 144 .3, 144.0,
143.9, 142.9, 142.8, 142.6, 142.55, 142.5, 142.4, 142.3, 142.1, 142.05, 142.0, 141.9,
141.8, 141.77, 1415, 141.4, 141.1, 140.9, 140.3, 139.9, 138.7, 136.5, 136.2, 135.3,
134.8, 1345, 134.4, 129.5, 128.9, 128.5, 128.3, 128.0, 127.8, 127.6, 125.9, 122.0,
119.8, 114.9, 87.8, 74.6, 68.3, 64.7, 64.5, 53.3, 45.6, 38.2, 35.2; FT-IR vicm™ 2929,
1619, 1592, 1485, 1434, 1332, 1251, 1179, 1153, 1084, 945, 929, 891, 767, 695, 628,
574, 524; UV-vis (CHCl3) Amax/nm 257, 314, 435, 698; MALDI-TOF MS m/z calcd

for CgeH2310, [M] 1214.0748, found 1214.0741.

Spectral data of 2aa: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to give unreacted Cgo and 2aa (12.9 mg, 25%);
amorphous brown solid; *H NMR (400 MHz, DMSO-dg/CS;) & 7.95 (d, J = 7.6 Hz,
1H), 7.72-7.33 (m, 3H), 7.69 (d, J = 8.0 Hz, 1H), 7.60-7.55 (m, 2H), 7.35-7.29 (m,
2H), 7.20-7.13 (m, 2H), 6.96 (d, J = 7.6 Hz, 1H), 6.49 (s, 1H), 6.27 (d, J = 14.4 Hz,
1H), 5.65 (d, J = 16.4 Hz, 1H), 4.79 (d, J = 16.0 Hz, 1H), 4.58 (d, J = 14.0 Hz, 1H);
BC{H} NMR (150 MHz, DMSO-d¢/CS, with Cr(acac)s as relaxation reagent) &
150.7, 147.7, 147.6, 146.6, 146.5, 146.4, 146.3, 146.2, 146.17, 146.1, 146.06, 146.0,

145.6, 145.5, 145.3, 145.2, 145.1, 145.06, 144.5, 144.47, 144.4, 142.9, 142.88, 142.8,
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142.6, 142.58, 142.5, 142.4, 142.3, 142.2, 142.0, 141.9, 141.7, 1415, 141.2, 140.9,
140.86, 140.7, 140.3, 140.2, 136.8, 136.7, 136.4, 135.4, 134.9, 134.7, 132.8, 132.5,
130.5, 130.0, 129.6, 129.2, 128.9, 128.5, 125.8, 125.0, 122.7, 121.2, 121.1, 110.5,
98.7, 64.0, 58.2, 49.2, 45.3, 30.4; FT-IR v/cm™ 2919, 1712, 1603, 1510, 1444, 1357,
1318, 1054, 759, 742, 575, 552, 526; UV-vis (CHCIl3) Amax/nm 257, 314, 434, 707;

MALDI-TOF MS m/z calcd for CgzH17N [M] 1027.1366, found 1027.1362.

Spectral data of 2bb: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to give unreacted Cgo and 2bb (16.5 mg, 32%);
amorphous brown solid; *H NMR (400 MHz, DMSO-dg/CS;) & 7.94 (d, J = 7.2 Hz,
1H), 7.80-7.68 (m, 4H), 7.58-7.55 (m, 2H), 7.32 (t, J = 8.0 Hz, 1H), 7.20 (t, J = 8.0
Hz, 1H), 6.98 (d, J = 8.0 Hz, 1H), 6.89 (t, J = 8.8 Hz, 1H), 6.47 (s, 1H), 6.28 (d, J =
14.0 Hz, 1H), 5.70 (d, J = 15.6 Hz, 1H), 4.76 (d, J = 15.6 Hz, 1H), 4.56 (d, J = 14.4
Hz, 1H); the *C NMR spectrum of 2bb could not be obtained because of poor
solubility of the product; FT-IR vicm™ 2923, 1618, 1577, 1485, 1452, 1352, 1288,
1199, 1117, 1024, 952, 911, 860, 787, 756, 711, 575, 526; UV-vis (CHCI3) Amax/nm
256, 313, 436, 704; MALDI-TOF MS m/z calcd for CgsHi6FN [M] 1045.1272, found

1045.1271.
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Spectral data of 2cc: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to give unreacted Cgo and 2cc (17.2 mg, 32%);
amorphous brown solid; *H NMR (400 MHz, DMSO-de/CS;) & 7.95 (d, J = 8.0 Hz,
1H), 7.77 (d, J = 8.0 Hz, 2H), 7.71 (d, J = 7.6 Hz, 1H), 7.61-7.54 (m, 2H), 7.36-7.30
(m, 3H), 7.23 (t, J = 7.6 Hz, 1H), 7.13 (d, J = 7.6 Hz, 1H), 6.92 (t, J = 7.6 Hz, 1H),
6.55 (s, 1H), 5.46 (d, J = 16.0 Hz, 1H), 4.84 (d, J = 16.0 Hz, 1H), 4.70 (d, J = 14.4 Hz,
1H); B¥Cc{*H} NMR (150 MHz, DMSO-ds/CS; with Cr(acac); as relaxation reagent) &
150.8, 147.8, 147.6, 147.0, 146.7, 146.5, 146.46, 146.3, 146.2, 146.15, 146.1, 145.6,
145.5, 145.4, 145.3, 145.26, 145.2, 145.1, 144.6, 144.5, 144.46, 144.4, 143.2, 143.0,
142.9, 142.8, 142.7, 142.5, 142.48, 142.4, 142.3, 142.2, 142.0, 141.9, 141.8, 141.6,
141.2, 140.9, 140.8, 140.3, 140.2, 140.16, 137.1, 136.8, 136.7, 136.65, 135.2, 134.9,
134.8, 134.4, 132.9, 132.6, 132.2, 131.4, 130.3, 129.3, 129.1, 128.6, 126.3, 125.4,
124.5, 121.6, 120.3, 117.1, 99.8, 64.3, 58.3, 50.9, 45.1, 2; FT-IR vicm™ 2919, 1602,
1505, 1485, 1453, 1421, 1356, 1316, 1182, 1133, 943, 870, 789, 751, 722, 576, 525;
UV-vis (CHCl3) Amax/nm 258, 307,432, 707; MALDI-TOF MS m/z calcd for

Cg3H16CIN [M] 1061.0977, found 1061.0974.
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Spectral data of 2dd: the mixture was separated and purified by silica gel column
chromatography with CS; as the eluent to give unreacted Cg and 2dd (10.7 mg, 20%);
amorphous brown solid; *H NMR (600 MHz, DMSO-de/CS;) & 7.92 (d, J = 8.4 Hz,
1H), 7.81 (s, 1H), 7.78 (d, J = 8.4 Hz, 1H), 7.75 (d, J = 7.8 Hz, 1H), 7.64 (d, J = 8.4
Hz, 1H), 7.52 (dd, J = 8.4, 2.4 Hz, 1H), 7.33 (d, J = 7.8 Hz, 1H), 7.32 (t, J = 7.8 Hz,
1H), 7.20-7.14 (m, 2H), 6.96 (t, J = 7.8 Hz, 1H), 6.49 (s, 1H), 6.28 (d, J = 14.4 Hz,
1H), 5.68 (d, J = 16.2 Hz, 1H), 4.79 (d, J = 15.6 Hz, 1H), 4.56 (d, J = 14.4 Hz, 1H);
the *C NMR spectrum of 2dd could not be obtained because of poor solubility of the
product; FT-IR vicm™ 2918, 1597, 1507, 1455, 1353, 1319, 1173, 1096, 1043, 949,
924, 868, 825, 758, 742, 575, 553, 525; UV-vis (CHCI3) Amax/nm 258, 328, 433, 703;

MALDI-TOF MS m/z calcd for CgzH16CIN [M] 1061.0977, found 1061.0972.
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7. 'H NMR and **C NMR Spectra of Compounds 2

"H NMR (400 MHz, CDCI5/CS,) of compound 2a
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3C NMR (150 MHz, CDCI5/CS,) of compound 2a
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"H NMR (600 MHz, CDCI5/CS,) of compound 2b
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5C NMR (150 MHz, CDCI5/CS,) of compound 2b
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TH NMR (600 MHz, CDCI,/CS,) of compound 2c
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5C NMR (150 MHz, CDCI,/CS,) of compound 2c
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"H NMR (400 MHz, CDCI,/CS,) of compound 2d
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°C NMR (150 MHz, CDCI,/CS,) of compound 2d
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"H NMR (400 MHz, CDCI4/CS,) of compound 2e
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3C NMR (150 MHz, CDCI,/CS,) of compound 2e
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TH NMR (400 MHz, CDCI4/CS,) of compound 2f
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3C NMR (150 MHz, CDCI5/CS,) of compound 2f
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H NMR (400 MHz, CDCI4/CS,) of compound 2g
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3C NMR (150 MHz, CDCI,/CS,) of compound 2g
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TH NMR (400 MHz, CDCI4/CS,) of compound 2h
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3C NMR (150 MHz, CDCI,/CS,) of compound 2h
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"H NMR (400 MHz, CDCI4/CS,) of compound 2i
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3C NMR (150 MHz, CDCI5/CS,) of compound 2h
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TH NMR (600 MHz, CDCI4/CS,) of compound 2k
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5C NMR (150 MHz, CDCI,/CS,) of compound 2k
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TH NMR (600 MHz, dg-DMSO/CS;) of compound 2I
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3G NMR (150 MHz, dg-DMSOI/CS,) of compound 2l
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"H NMR (600 MHz, ds-DMSO/CS,) of compound 2m
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"H NMR (600 MHz, dg-DMSO/CS;) of compound 2n
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3C NMR (150 MHz, ds-DMSO/CS,) of compound 2n

6T —

S-79

ppm

70 60 50 40 30 20 10

80

170 160 150 140 130 120 110 100 90

190 180



TH NMR (400 MHz, CDCI,/CS,) of compound 2p
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3C NMR (150 MHz, CDCI,/CS,) of compound 2p
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TH NMR (400 MHz, CDCI4/CS,) of compound 2q
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3C NMR (150 MHz, CDCI,/CS,) of compound 2q
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TH NMR (400 MHz, CDCI4/CS,) of compound 2r
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°C NMR (150 MHz, CDCI5/CS,) of compound 2r
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"H NMR (400 MHz, CDCI4/CS,) of compound 2s
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3C NMR (150 MHz, CDCI5/CS,) of compound 2s
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"H NMR (600 MHz, CDCI,/CS,) of compound 2t
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3C NMR (150 MHz, CDCI5/CS,) of compound 2t
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TH NMR (400 MHz, CDCI/CS,) of compound 2u
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3C NMR (150 MHz, CDCI,/CS,) of compound 2u
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TH NMR (400 MHz, CDCI4/CS,) of compound 2v
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TH NMR (400 MHz, CDCI4/CS,) of compound 2w
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3C NMR (150 MHz, CDCI,/CS,) of compound 2w
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"H NMR (400 MHz, CDCI/CS,) of compound 2x
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3C NMR (150 MHz, CDCI5/CS,) of compound 2x
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"H NMR (600 MHz, CDCI4/CS,) of compound 2y

‘0
0
‘0
0
‘0
T
T
T
T
g
e
“E
"€
€
‘€
"€
o
'€
g >
i
“E€
€
“E
v
v
v
v
v
v
v
v
4
v
v
v
)
'S
i
"L
L
=l
"L
il
"L
&
g
gl
"k
"
b
"ol
L
"L

§
%
/
7

S-97

ppm



5C NMR (150 MHz, CDCI5/CS,) of compound 2y
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"H NMR (600 MHz, CDCI4/CS,) of compound 2z
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5C NMR (150 MHz, CDCI,/CS,) of compound 2z

S-100

ppm

70 60 50 40 30 20 10

80

170 160 150 140 130 120 110 100 90

180

190



"H NMR (600 MHz, ds-DMSO/CS;) of compound 2aa
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*C NMR (150 MHz, dg-DMSO/CS,) of compound 2aa
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"H NMR (400 MHz, dg-DMSO/CS,) of compound 2bb
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"H NMR (400 MHz, dg-DMSO/CS;) of compound 2cc
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5C NMR (150 MHz, dg-DMSO/CS,) of compound 2cc
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"H NMR (600 MHz, ds-DMSOI/CS) of compound 2dd
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