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1. General Information and Methods 
1H and 13C NMR spectra were recorded on 400 MHz and 500 MHz NMR spectrometer, TMS as internal reference; chemical shifts (δ 

scale) are reported in parts per million (ppm). 1H NMR Spectra are reported in the order: multiplicity, coupling constant (Jvalue) in 

Hertz (Hz) and no. of protons; signals were characterized as s (singlet), d (doublet), t (triplet), q (quartet) and m (multiplet). IR spectra 

were recorded in KBr pellet. HRMS spectra were recorded using ESI and APCI (TOF) mode. 
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2. Copies of 1H NMR, 13C NMR and HRMS spectra of all Compounds

1HNMR of optimization Table 1, entry 2
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Reaction at 70 C, 1:1 mixture of compound 3a and inseparable mixture 



1H NMR of compound3a
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13C NMR of compound 3a
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HRMS of compound 3a
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1H NMR of compound 3b
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13C NMR of compound 3b
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HRMS of compound 3b
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1HNMR of compound 3c
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13C NMR of compound 3c
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HRMS of compound 3c
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1HNMR of compound 3d
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13C NMR of compound 3d
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HRMS of compound 3d
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1H NMR of compound 3e
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13C NMR of compound 3e
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HRMS of compound 3e
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1H NMR of compound 3f
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13C NMR of compound 3f
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HRMS of compound 3f
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1H NMR of compound 3g
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13C NMR of compound 3g
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HRMS of compound 3g
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1H NMR of compound 3h
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13C NMR of compound 3h
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HRMS of compound 3h
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1H NMR of compound 3i
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13C NMR of compound 3i
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HRMS of compound 3i
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1HNMR of compound 3j
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13C NMR of compound 3j
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HRMS of compound 3j
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1H NMR of compound 3k
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13C NMR of compound 3k
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HRMS of compound 3k
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1H NMR of compound 3l
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13C NMR of compound 3l
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13C NMR of compound 3m
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13C NMR of compound 5a
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13C NMR of compound 5b
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HRMS of compound 5b
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1H NMR of compound 5c
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13C NMR of compound 5c
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1H NMR of compound 5d
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13C NMR of compound 5d

0102030405060708090100110120130140150160170180
f1 (ppm)

SM-42L6-20-13C.1.fid
SM-42L6-20-13C

76
.8

4
77

.1
6

77
.4

8

12
1.

69
12

3.
92

12
5.

03
12

5.
48

12
7.

20
12

7.
91

12
7.

95
13

1.
08

13
1.

82
13

6.
46

13
6.

57
14

1.
11

14
8.

54
15

0.
94

15
4.

56

17
8.

94

S

O

S
N

Cl



HRMS of compound 5d
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1H NMR of compound 5e
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13C NMR of compound 5e
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HRMS of compound 5e
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1H NMR of compound 5f

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

SM-42L5-20-1H.1.fid
SM-42L5-20-1H

1.
09

1.
08

1.
04

2.
05

1.
98

1.
09

0.
98

1.
00

6.
72

6.
74

6.
91

6.
93

7.
14

7.
15

7.
16

7.
17

7.
24

7.
26

7.
65

7.
66

7.
67

7.
68

7.
69

7.
70

7.
77

7.
77

7.
79

7.
79

8.
69

8.
70

8.
74

6.87.07.27.47.67.88.08.28.48.68.8
f1 (ppm)

6.
72

6.
74

6.
91

6.
93

7.
14

7.
15

7.
16

7.
17

7.
24

7.
26

7.
65

7.
66

7.
67

7.
68

7.
69

7.
70

7.
77

7.
77

7.
79

7.
79

8.
69

8.
70

8.
74

S

O

S
N

F3C



13C NMR of compound 5f
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1H NMR of compound 7a
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13C NMR of compound7a
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HRMS of compound 7a
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1H NMR of compound 7b
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13C NMR of compound 7b
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HRMS of compound 7b
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1H NMR of compound 7c
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13C NMR of compound 7c
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HRMS of compound 7c
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1H NMR of compound 7d
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13C NMR of compound 7d
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HRMS of compound 7d
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1H NMR of compound 7e
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13C NMR of compound 7e
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f1 (ppm)
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SM-43F-21-13C
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HRMS of compound 7e
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1H NMR of compound 7f
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f1 (ppm)
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13C NMR of compound 7f
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HRMS of compound 7f
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1H NMR of compound 7g
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13C NMR of compound 7g
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f1 (ppm)

SM-43H-21-13C.1.fid
SM-43H-21-13C
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HRMS of compound 7g
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1H NMR of compound 7h
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13C NMR of compound 7h
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f1 (ppm)

SM-43M-21-13C.1.fid
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HRMS of compound 7h
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1H NMR of compound of 7i
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13C NMR of compound 7i
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HRMS of compound 7i
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1H NMR of compound 7j
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13C NMR of compound 7j
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HRMS of compound 7j
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1H NMR of compound 7k
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13C NMR of compound 7k
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HRMS of compound 7k
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1H NMR of 2-((4-vinylbenzyl)thio-4H-thiochromen-4-one
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13C NMR of 2-((4-vinylbenzyl)thio-4H-thiochromen-4-one
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f1 (ppm)
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HRMS of 2-((4-vinylbenzyl)thio-4H-thiochromen-4-one
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