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General information and methods

In this work, the starting material 4-Hydroxythiocumarin was synthesized in our laboratory
followed by previously reported methods. The acetylene dicarboxylate derivatives were all
Sigma Aldrich. 1H and 13C NMR spectra were recorded on 400, 500, and 600 MHz (Bruker)
NMR spectrometers, respectively. TMS is used in internal reference: chemical shifts (6 scale)
are reported in parts per million (ppm).1H NMR spectra are also noted in the order of
multiplicity, coupling constant (J value) in Hertz (Hz), and the number of protons; signals were
characterized as s (singlet), d (doublet), t (triplet), m (multiplet) and bs (broad). IR spectra
were recorded on an IR spectrophotometer. Melting points were recorded using the melting
point apparatus (Stuart Company). HRMS spectra were recorded on a TOF mass analyzer. The

structure was also determined using a single-crystal XRD diffractometer.

X-ray crystallographic data of compound (3fb)

Figure: ORTEP Diagram of compound (3fb)

Table S1. Crystal data and structure refinement for compound (3fb)



Entry Identification Code Compound (3fb)

01 Empirical formula Ci3H1306S

02 Formula weight 362.38

03 Temperature 205K

04 Wavelength 0.71073

05 Radiation type Mo k\a

06 Radiation system Fine-focus sealed tube

07 Crystal system Monoclinic P

08 Space group P2l/c

09 Cell length (A) (2)=9.2431(5), (b)=7.5910(4),
(c)=26.1848(15)

10 Cell angle (°) (0)=90, ($)=97.560(2), (y)=90

11 Cell volume (A3) 1821.27(17)

12 Density 1.322

13 Absorption correction Multi-scan

14 Reflection number 3192

15 Cell formula units Z 4

16 CCDC no 2390500

X-ray crystallographic data of compound (3fc)

Table S1. Crystal data and structure refinement for compound (3fc)




Entry Identification Code Compound (3fc)
01 Empirical formula CyH5606S
02 Formula weight 418.49
03 Temperature 205K
04 Wavelength 0.71073
05 Radiation type Mo k\a
06 Radiation system Fine-focus sealed tube
07 Crystal system Monoclinic P
08 Space group P21/n
09 Cell length (A) (a)=11.1757(6), (b)=7.6127(4),
(€)=26.4230(15)
10 Cell angle (°) (0)=90, (£)=100.954(2), (y)=90
11 Cell volume (A3) 2207.0(2)
12 Density 1.260
13 Absorption correction Multi-scan
14 Reflection number 3877
15 Cell formula units Z 4
16 CCDC no 2390445
X-ray crystallographic data of compound (7da)
o ) L]
Figure. ORTEP Diagram of compound (7da)
Table S1. Crystal data and structure refinement for compound (7da)
Entry Identification Code Compound (7da)
01 Empirical formula CI3H9FO4 S




02 Formula weight 280.26

03 Temperature 296 K

04 Wavelength 0.71073

05 Radiation type Mo k\a.

06 Radiation system Fine-focus sealed tube

07 Crystal system Monoclinic P

08 Space group P21/mn

09 Cell length (A) (a)=10.802(3), (b)=13.196(3),
(c)=25.591(6)

10 Cell angle (°) (0)=90, (£)=90.479(7), (y)=90

11 Cell volume (A3) 3647.7(16)

12 Density 1.531 gcm-3

13 Absorption correction Multi-scan

14 Reflection number 6426

15 Cell formula units Z 12

16 CCDC no 2487877

1H NMR (500MHz, CDCl;) spectrum of compound 3aa
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13C{*H} NMR (125MHz, CDCl;) spectrum of compound 3aa
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HRMS of compound 3aa
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1H NMR (600MHz, CDCl;) spectrum of compound 3ba
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13C{*H} NMR (125 MHz, CDCl;) spectrum of compound 3ba
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1H NMR (600MHz, CDCl;) spectrum of compound 3ca
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B3C{*H} NMR (150 MHz, CDCl;) spectrum of compound 3ca
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1H NMR (600 MHz, CDCl;) spectrum of compound 3da
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13C{*H} NMR (150 MHz, CDCl;) spectrum of compound 3da
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19F NMR (470 MHz, CDCl;) spectrum of compound 3da
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H NMR (600 MHz, CDCl;) spectrum of compound 3ea
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B3C{'H} NMR (150 MHz, CDCl;) spectrum of compound 3ea
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19F NMR (564 MHz, CDCl;) spectrum of compound 3ea

(9]
o0
w)
ks
S
[
O
O, OMe
F (@) STN
MeO (@]
T T T T T T T T T T T T T T T T T
10 -20 30 40 50 -60 -70 -80 90 -100 -110 -120 -130 -140 -150 -160 -170
1 (ppm)

20



x10 7
1.15 |
1.1
1.05

0.95 |
0.9-
0.85
0.8 1
0.75
0.7 1
0.65
0.6
0.55
0.5
0.45 |
0.4
0.35
0.3 1
0.25 -
0.2-
0.15
0.1

0.05 -

HRMS of compound 3ea

+ESI Scan (rt: 0.140 min) Frag=175.0V ATKES5J.d

*339.0333

339.0724

338.3399

(@)

O OMe

ST

MeO

3382 3384 3386 3388 339 3392
Counts vs. Mass-to-Charge (m/z)

3394

3336

339.8

21



1H NMR (600 MHz, CDCl;) spectrum of compound 3fa
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13C{*H} NMR (150 MHz, CDCl;) spectrum of compound 3fa
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HRMS of compound 3fa
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H NMR (600MHz, CDCl;) spectrum of compound 3ga
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13C{*H} NMR (125 MHz, CDCl;) spectrum of compound 3ga
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1H NMR (500 MHz, CDCl;) spectrum of compound 3ha
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13C{*H} NMR (150 MHz, CDCl;) spectrum of compound 3ha
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1H NMR (500 MHz, CDCl;) spectrum of compound 3ab
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13C{'H} NMR (125 MHz, CDCl;) spectrum of compound 3ab
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HRMS of compound 3ab
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1H NMR (600 MHz, CDCl;) spectrum of compound 3bb
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13C{*H} NMR (150 MHz, CDCl;) spectrum of compound 3bb
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HRMS of compound 3bb
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1H NMR (500 MHz, CDCl;) spectrum of compound 3cb
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B3C{'H} NMR (125 MHz, CDCl;) spectrum of compound 3cb
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HRMS of compound 3cb
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1H NMR (600 MHz, CDCl;) spectrum of compound 3db
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13C{*H} NMR (150 MHz, CDCl;) spectrum of compound 3db
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19F NMR (564 MHz, CDCl;) spectrum of compound 3db
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1H NMR (500 MHz, CDCl;) spectrum of compound 3eb
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B3C{'H} NMR (125 MHz, CDCl;) spectrum of compound 3eb
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19F NMR (564 MHz, CDCl;) spectrum of compound 3eb
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1H NMR (400 MHz, CDCl;) spectrum of compound 3fb
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13C{*H} NMR (125 MHz, CDCl;) spectrum of compound 3fb
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'H NMR (600 MHz, CDCl;) spectrum of compound 3gb
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13C{*H} NMR (150 MHz, CDCl;) spectrum of compound 3gb

651071~ w
L99THT 7 (@)

j\%\L
EtO

O 0

SELO9S ~

9198719 ~\
YovT e —

nee)

€12d23 0091 LL —

f1 (ppm)

SE9 50t

TOr' T~

9CLL 3T
1828°€T1 4

LTTEHTI
VLIS LTI~

[LV6°6ET —

6LSLIST~

150

CLYV LS /
SSH9 791 /
SS6TE9T N\
S6ES Y91

T
160

T
170

L89E9LT —

80

T
190

52



x10 7

15
1.45 -
1.4 1

1.3
1.25 -
1.2-
1.15
1.1
1.05
1
0.95
0.9 1
0.85
0.8 1
0.75
0.7
0.65
0.6
0.55
0.5 1
0.45
0.4 4
0.35
0.3 1
0.25
0.2
0.15
0.1
0.05 -

HRMS of compound 3gb

+ESI Scan (rt: 0.270 min) Frag=140.0V ATK-ES-5R d

*379.0844

MeO

—379.0585
——379.1245

—379.2347

(@)

OsOEt

ST

EtO” ~O

378.2 3784 3786 378.8 379 3792
Counts vs. Mass-to-Charge (m/z)

3794

3796

3179.8

380

53



1H NMR (600 MHz, CDCl;) spectrum of compound 3hb
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13C{*H} NMR (150 MHz, CDCl;) spectrum of compound 3hb
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1H NMR (400 MHz, CDCl;) spectrum of compound 3bc
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B3C{*H} NMR (150 MHz, CDCl;) spectrum of compound 3bc
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HRMS of compound 3bc
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1H NMR (400 MHz, CDCl;) spectrum of compound 3fc
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1H NMR (500 MHz, CDCl;) spectrum of compound 3gc
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13C{*H} NMR (125 MHz, CDCl;) spectrum of compound 3gc
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1H NMR (600 MHz, CDCl;) spectrum of compound 3hc
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B3C{*H} NMR (150 MHz, CDCl;) spectrum of compound 3hc
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HRMS of compound 3hc
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1H NMR (600 MHz, CDCl;) spectrum of compound 7aa
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13C{'H} NMR (150 MHz, CDCl;) spectrum of compound 7aa
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HRMS of compound 7aa
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1H NMR (600 MHz, CDCl;) spectrum of compound 7ba
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13C{*H} NMR (150 MHz, CDCl;) spectrum of compound 7ba
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HRMS of compound 7ba
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1H NMR (600 MHz, CDCl;) spectrum of compound 7ca
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B3C{*H} NMR (150 MHz, CDCl;) spectrum of compound 7ca
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HRMS of compound 7ca
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1H NMR (600 MHz, CDCl;) spectrum of compound 7da
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13C{*H} NMR (150 MHz, CDCl;) spectrum of compound 7da
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19F NMR (564 MHz, CDCl;) spectrum of compound 7da
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HRMS of compound 7da
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1H NMR (500 MHz, CDCl;) spectrum of compound 7ea
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13C{'H} NMR (125 MHz, CDCl;) spectrum of compound 7ea
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19F NMR (377 MHz, CDCl;) spectrum of compound 7ea
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HRMS of compound 7ea
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1H NMR (600 MHz, CDCl;) spectrum of compound 7fa
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13C{1H} NMR (150 MHz, CDCl;) spectrum of compound 7fa
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'H NMR (600 MHz, CDCl;) spectrum of compound 7ga

89

o
=
o
I
@]
I
n
©) O
9P-OSINA 0005'T — —
o
0]
=
T9TLE~ e ~€0°€
9058t @bhw.o\ Fo 't
. <t
vP6T'9 L3
vy
Fo
o
I B
€299°9 — - ~
o
s
FS
[=))
Fs
2
e~
o E
6LLT9~ [ & o
vh679 7 THLEL = oot
€299°9\ PoLE L [ .
ThLEL 016€°L % — N | e
Y6LE L £96€'L o
016€°L 190%°L Fe
€96€°L EIIyL \,_m
190v°L T €189°L~ I B N = TeeT
€LIv’L €969°L 7 T [ _ .
€189°L L2 860
£969°L o e
8550°8 R €01
12L0°8 8550°8 \ s
12L0°8 . —
5
e}

1 (ppm)




13C{*H} NMR (150 MHz, CDCl;) spectrum of compound 7ga
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HRMS of compound 7ga
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1H NMR (600 MHz, CDCl;) spectrum of compound 7ha
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13C NMR (150 MHz, CDCl;) spectrum of compound 7ha
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HRMS of compound 7ha
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