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Section A:

Table S1. Optimization of Reaction Conditionsa

open air, rt

O

O

OH

O

O

OH

Solvent, Base+

NHNH2.HCl

1d 2a 3da

a Isolated 
yield.
b Reaction conditions: 1d (0.25 mmol), 2a (0.30 mmol, 1.2 equiv), base (0.75 mmol, 3.0 
equiv), solvent (3 mL).
c Reaction conditions: 1d (0.25 mmol), 2a (0.375 mmol, 1.5 equiv.), base (0.75 mmol, 3.0 
equiv.), solvent (3 mL).
d Reaction conditions: 1d (0.25 mmol), 2a (0.375 mmol, 1.5 equiv.), base (0.875 mmol, 3.5 
equiv.), solvent (3 mL).
e Reaction conditions: 1d (0.25 mmol), 2a (0.375 mmol, 1.5 equiv.), base (0.875 mmol, 3.5 
equiv), dry and degassed solvent (3 mL) under argon atmosphere.
f Reaction conditions: 1d (0.25 mmol), 2a (0.375 mmol, 1.5 equiv.), base (0.875 mmol, 3.5 
equiv.), dry and degassed solvent (3 mL),iodine (0.30 mmol, 1.2 equiv.) under argon 
atmosphere.
g Reaction conditions: 1d (0.25 mmol), 2a (0.375 mmol, 1.5 equiv), base (0.875 mmol, 3.5 
equiv.), dry and degassed solvent (3 mL),K2S2O8 (0.30 mmol, 1.2 equiv.), under argon 
atmosphere.

S2

Entry Solvent Base Oxidant Time (h) Yielda

(%)
1 DMSO K2CO3 Air 12 32

2 DMSO Cs2CO3 Air 10 26
3 MeCN K2CO3 Air 10 54
4 MeCN Triethyl 

amine
Air 8 67

5b MeCN Diethyl 
amine

Air 4 71

6c MeCN Diethyl 
amine

Air 4 76

7d MeCN Diethyl 
amine

Air 4 78

8e MeCN Diethyl 
amine

- 52 -

9f MeCN - I2 12 -



Section B: 1H, 13C, DEPT, LCMS and HRMS spectra of all the synthesized compounds
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DEPT (CDCl3, 50 MHz) of 1c

SP-2-71_170113145104 #100 RT: 0.44 AV: 1 NL: 2.60E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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DEPT (CDCl3, 50 MHz) of 1d

SP-2-42-B #116 RT: 0.52 AV: 1 NL: 2.13E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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SP-2-116 #126 RT: 0.56 AV: 1 NL: 2.82E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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SP-2-118 #118 RT: 0.52 AV: 1 NL: 1.79E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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SP-2-42-HYDRO #134 RT: 0.59 AV: 1 NL: 1.06E10
T: FTMS + p ESI Full ms [100.00-1500.00]
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13C NMR (CDCl3, 125 MHz) of 3da
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SP-2-44 #144 RT: 0.64 AV: 1 NL: 5.75E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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SP-2-43 #154 RT: 0.68 AV: 1 NL: 9.99E8
T: FTMS + p ESI Full ms [100.00-1500.00]
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13C NMR (CDCl3, 125 MHz) of 3dc
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SP-2-48 #121 RT: 0.54 AV: 1 NL: 8.88E8
T: FTMS + p ESI Full ms [100.00-1500.00]
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SP-2-50 #132 RT: 0.58 AV: 1 NL: 6.55E8
T: FTMS + p ESI Full ms [100.00-1500.00]
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SP-2-51 #132 RT: 0.58 AV: 1 NL: 2.09E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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SP-2-52 #161 RT: 0.71 AV: 1 NL: 9.57E7
T: FTMS + p ESI Full ms [100.00-1500.00]
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SP-2-126 #130 RT: 0.58 AV: 1 NL: 1.17E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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MT-10SP-2-129 #181 RT: 0.81 AV: 1 NL: 5.54E8
T: FTMS + p ESI Full ms [100.00-1500.00]
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MT-10SP-2-131 #134 RT: 0.60 AV: 1 NL: 4.43E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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MT-10SP-2-133 #152 RT: 0.68 AV: 1 NL: 5.63E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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MT-10SP-2-132 #156 RT: 0.69 AV: 1 NL: 2.76E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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13C NMR (CDCl3, 125 MHz) of 3fa
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HRMS of 3fa

9 8 7 6 5 4 3 2 1 0

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

3.
06

3.
14

3.
09

0.
88

2.
15

1.
11

0.
92

1.
00

0.
94

7.
61

7.
46

7.
43

7.
40

7.
31

7.
29

7.
26

7.
23

6.
49

3.
93

2.
39

2.
34

1H NMR (CDCl3, 400 MHz) of 3fd

S37

O

O
OHMeO

O

O
OHMeO

MT-10SP-2-135 #168 RT: 0.75 AV: 1 NL: 6.19E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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13C NMR (CDCl3, 100 MHz) of 3fd

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

13
1.

25
13

0.
75

13
0.

11
12

4.
35

11
9.

86

10
3.

87

55
.9

9

20
.9

0
19

.5
3

DEPT (CDCl3, 100 MHz) of 3fd

S38

O

O
OHMeO

O

O
OHMeO



MT-10SP-2-136 #141 RT: 0.63 AV: 1 NL: 7.90E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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13C NMR (CDCl3, 50 MHz) of 3fi
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SP-2-138 #136 RT: 0.60 AV: 1 NL: 4.30E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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13C NMR (CD3OD, 50 MHz) of 5a
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SP-1-113 #104 RT: 0.46 AV: 1 NL: 6.47E8
T: FTMS + p ESI Full ms [100.00-1500.00]
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13C NMR (CD3OD, 125 MHz) of 5b

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

-0.5

0

0.5

1.0

12
9.

78

10
9.

16

61
.3

9

DEPT (CD3OD, 50 MHz) of 5b

S44

O

O

OH

HO

Cl

O

O

OH

HO

Cl



SP-1-93 #107 RT: 0.47 AV: 1 NL: 2.26E8
T: FTMS + p ESI Full ms [100.00-1500.00]

238 240 242 244 246 248 250 252 254 256 258 260 262 264 266 268 270 272
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100
R

el
at

iv
e 

A
bu

nd
an

ce

253.0258
R=71506

C 12 H10 O4 Cl = 253.0262
-1.6822 ppm

255.0225
R=71602

245.0780
R=71707

269.0778
R=65702

262.0712
R=66202

239.0884
R=70107

265.0366
R=60100

251.1249
R=63200

259.2448
R=41500

241.1980
R=57400

257.1352
R=40400

247.2060
R=51400

HRMS of 5b

9 8 7 6 5 4 3 2 1 0

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

3.
06

2.
09

0.
93

1.
00

0.
98

1.
01

1.
00

7.
46

7.
45

7.
37

7.
37

7.
36

7.
36

7.
33

7.
28

6.
57

4.
89

4.
46

3.
32

3.
31

3.
31

2.
32

1H NMR (CD3OD, 500 MHz) of 5c

S45

O

O

OH

HO

O

O

OH

HO

Cl



180 160 140 120 100 80 60 40 20 0

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

17
6.

99

17
0.

02

15
0.

33

14
3.

75
13

8.
89

13
1.

67
13

1.
34

12
6.

80

10
9.

92

61
.5

3

49
.1

5

20
.1

7

13C NMR (CD3OD, 125 MHz) of 5c
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SP-2-1 #99 RT: 0.44 AV: 1 NL: 7.12E8
T: FTMS + p ESI Full ms [100.00-1500.00]

205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100
R

el
at

iv
e 

A
bu

nd
an

ce

255.0624
R=69907

C 13 H12 O4 Na = 255.0628
-1.3373 ppm

233.0806
R=73707

C 13 H13 O4 = 233.0808
-1.0886 ppm

277.0443
R=67502245.0782

R=71407205.0970
R=77907

268.0667
R=66607261.0591

R=66107
223.1415
R=71602

252.0532
R=59707

229.0946
R=67502

288.0917
R=61307

281.0805
R=59407

239.0883
R=64907

211.0938
R=51800

HRMS of 5c

9 8 7 6 5 4 3 2 1 0

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0
3.

07
3.

07

2.
00

1.
04

1.
89

0.
98

7.
27

7.
19

6.
56

4.
86

4.
46

3.
31

3.
31

2.
34

2.
26

1H NMR (CD3OD, 500 MHz) of 5d

S47

HO

O

O
OH

O

O

OH

HO



180 160 140 120 100 80 60 40 20 0

0.05

0.10

0.15

0.20

0.25
17

7.
02

17
0.

01

15
0.

55
14

3.
72

13
6.

50
13

5.
76

13
2.

04
13

1.
62

13
1.

41

10
9.

88

61
.5

6

49
.1

5

20
.9

9
19

.6
9
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SP-2-14 #102 RT: 0.45 AV: 1 NL: 7.69E8
T: FTMS + p ESI Full ms [100.00-1500.00]
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SP-2-15 #106 RT: 0.47 AV: 1 NL: 3.55E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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SP-1-134 #112 RT: 0.50 AV: 1 NL: 4.07E7
T: FTMS + p ESI Full ms [100.00-1500.00]
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13C NMR (CD3OD, 50 MHz) of 5g
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MT-10SP-2-123 #107 RT: 0.48 AV: 1 NL: 2.71E9
T: FTMS + p ESI Full ms [100.00-1500.00]

160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
tiv

e
 A

b
u

n
d

a
n

ce
237.0557
R=73507

C 12 H10 O4 F = 237.0558
-0.0976 ppm

259.0375
R=70907

192.0931
R=81907 272.0803

R=68707
321.0742
R=62407

250.0984
R=71507

302.1272
R=64607

289.0479
R=64507

216.0431
R=74802

353.0593
R=58807

339.0547
R=58402

229.0468
R=64602

204.0623
R=54800

HRMS of 5g

9 8 7 6 5 4 3 2 1 0

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

3.
00

1.
92

1.
07

2.
00

1.
92

8.
11

8.
06

7.
05

7.
01

6.
52

4.
88

4.
53

3.
86

3.
31

1H NMR (CD3OD, 200 MHz) of 5h

S55

O

O

OH

HO

F

O

O

OH

HO

MeO



170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

0.05

0.10

0.15

0.20

0.25

16
9.

24

16
2.

46

14
7.

87

14
2.

81

13
0.

16

11
5.

07

10
9.

07

61
.5

6

55
.9

9

49
.1

5

13C NMR (CD3OD, 50 MHz) of 5h

SP-2-124 #111 RT: 0.49 AV: 1 NL: 2.95E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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SP-1-88_160620142730 #103 RT: 0.46 AV: 1 NL: 9.83E8
T: FTMS + p ESI Full ms [100.00-1500.00]
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SP-2-108 #120 RT: 0.54 AV: 1 NL: 4.84E8
T: FTMS + p ESI Full ms [100.00-1500.00]
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DEPT (CD3OD, 50 MHz) of 5k

SP-2-122 #118 RT: 0.53 AV: 1 NL: 8.10E8
T: FTMS + p ESI Full ms [100.00-1500.00]
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1H NMR (CDCl3, 200 MHz) of 6
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DEPT (CDCl3, 50 MHz) of 6

SP-7-37 #136 RT: 0.60 AV: 1 NL: 8.74E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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1H NMR (CDCl3, 200 MHz) of 7
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DEPT (CDCl3, 50 MHz) of 7

SP-2-96 #291 RT: 1.30 AV: 1 NL: 2.04E9
T: FTMS + p ESI Full ms [100.00-1500.00]
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