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HRMS spectrum of compound 1c
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HRMS spectrum of compound 11
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HRMS spectrum of compound 1s
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HRMS spectrum of compound 1t
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HRMS spectrum of compound 3a
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HRMS spectrum of compound 3c
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HRMS spectrum of compound 3e
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HRMS spectrum of compound 3f
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HRMS spectrum of compound 3h
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HRMS spectrum of compound 3k

: . + + 3
1400000 D:\Malay\Pdt 10.d Injection 1 ESI (+) MS centroid M5 + spectrum 0.32

446.0386
13000004 87.35%
1200000
0
1100000+
10000004 Cl
2000004
8000004
CHs
7000004
6000004
500000+
4000004

300000+

200000+

| 446.0633 2450843
100000 43%  401%

0] ' ‘ |

-1000004

T T T
445.88 445.90 445.92 445.94 445.96 445.98 446.00 446.02 446.04 446.06 446;[08( 4‘}6.10 446.12 446.14 446.16 446.18 446.20 446.22 446.24 446.26 446.28 446,
m/z (Da

S16



3600004

3400004

320000+

3000004

2800004

260000

2400004

2200004

2000004

180000

160000

140000+

120000+

100000+

800004

60000

40000+

200004

04

-20000

D:\Malay\Pdt 11.d Injection 1 ESI (+) MS centroid MS + spectrum 0.33

HRMS spectrum of compound 3l

515.9555
19.67%
c o
Cl
N
Cl
_s=0
Cl o=
CH;
516.0056
0.95%
T T T T T T T T T T T T T T T T T T T T T T
515.74 515.78 515.82 515.86 515.90 515.94 515.98 ?1%.02] 516.06 516.10 516.14 516.18 516.22 516.26 516.30
m/z (Da

S17



26000004

24000004

22000004

20000004

1800000

1600000

1400000

1200000

1000000

8000004

600000+

4000004

2000004

-200000-

HRMS spectrum of compound 3m

D:\Malay\Pdt 12.d Injection 1 ESI (+) MS centroid MS + spectrum 0.32

428.1307
37.58%
O
N
o
O$S$
CH;
428.1570 428.1775
1.82%  1.94% 428.2370
1.08%
A -

T T T T T T T T T T T T T T T T T T T T T
427.96 427.98 428.00 428.02 428.04 428.06 428.08 428.10 428.12 428.14 428.16 428.18 428.20 428.22 428.24 428.26 428.28 428.30 428.32 428.34 428.
m/z (Da)

S18



HRMS spectrum of compound 3n
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HRMS spectrum of compound 4b
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'H and ¥C{'H} (600 and 150 MHz, CDCIz) NMR spectra of compound 1l
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'H and ¥C{'H} (400 and 125 MHz, CDCIz) NMR spectra of compound 1s.
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'H and *C{*H} (400 and 125 MHz, CDCI3) NMR spectra of compound 1t
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'H and ¥C{'H} (400 and 100 MHz, CDCIs) NMR spectra of compound 3a.
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'H and *C{'H} (400 and 100 MHz, CDCIs) NMR spectra of compound 3b.
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'H and *C{'H} (400 and 100 MHz, CDCIz) NMR spectra of compound 3c.
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'H and *C{'H} (400 and 100 MHz, CDCIs) NMR spectra of compound 3d.
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'H and *C{'H} (400 and 100 MHz, CDCIz) NMR spectra of compound 3e.
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'H and ¥C{'H} (400 and 100 MHz, CDCIz) NMR spectra of compound 3f.
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'H and ¥C{'H} (400 and 100 MHz, CDCIs) NMR spectra of compound 3g.
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'H and 3C{*H} (400 and 100 MHz, CDCIl3) NMR spectra of compound 3h.
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'H and 3C{*H} (400 and 100 MHz, CDCI3) NMR spectra of compound 3i.
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'H and *C{*H} (500 and 125 MHz, CDCIs) NMR spectra of compound 3j
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19F (376 MHz, CDCIs) NMR spectra of compound 3j
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'H and *C{'H} (400 and 100 MHz, CDCIz) NMR spectra of compound 3k
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'H and *C{'H} (400 and 100 MHz, CDCIz) NMR spectra of compound 3l
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'H and *C{'H} (400 and 100 MHz, CDClIz) NMR spectra of compound 3m
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'H and ¥C{'H} (400 and 100 MHz, CDCIs) NMR spectra of compound 3n
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'H and 3C{*H} (400 and 100 MHz, CDCI3) NMR spectra of compound 30

1200
1100
1000

900
800
700
600
500
400
300
k200
k100
|--100

{6000

{5500
{5000
{4500
4000
3500
{3000
2500
{2000
1500
1000
500

~-500

0920
€80
0£05°0
8v15°0
¥016°0
05€6°0
€060
¥056°0
£926°0
£286'0
£600'T
8STO'T
szz0'1
64b0'T |
TwsT1
1852°1
6v92'T
TSLT T
€€8T'T ]
6£67°T
9867°T |
960€°T |
€04t
28641 %
£905°'T

iy 4 L
€625°T ] STHE'9L

£555°T | _ =560 £09T°LL
= 007 | 9 eus

LESO'T
6945°18

50'ZT\
97T 88/9°7C
yETE |9 :Vmw.NNN
£0€9°€T
S€59°82
L3 £0€7°SE “
Fos't 6vbb'8E
22985 —

2.5

He -
£86'0

3.5

4.0

1€80°C
5607
8IIT'Z
68212
6/85'C
¥6£9°C Qo L
95592 =

01£9'C o — 00T
£589'C W\ L
6918°€

1596°€
8000

4.5
f1 (ppm)

5.0

5.5

L2 LbS0°62T
. (@] © 299€°62T
€49T°S >
820€'S S¥09'62T

E:.m \. mmmo.oﬂ\
888T'Z mm:.wﬂ\
81ZE'SET

8E6T'L :
8207, L TIETObT —

¥80T°L v06'T
15922 \w mm.N
me.ﬁ 6T
S00€°L
16082 1 ‘. 68T
6bTE L] H
66TEL ]

zszes £00S°9LT —
ENm.&
YEEETL
szbe's |
18vE°L
L6661
o616 |
Tose |
&2.&
10822 LS
8v8L°L -

z n mwwv.wNHW

[
@)
=

70 65

7.5

8.0

8.5

-10

60 50 40 30 20 10

70

200 190 180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

210




'H and ¥C{'H} (500 and 125 MHz, CDCIz) NMR spectra of compound 3p
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'H and *C{*H} (400 and 100 MHz, CDCIs) NMR spectra of compound 3q
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'H and ¥C{'H} (400 and 125 MHz, CDCIz) NMR spectra of compound 3r
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'H and 3C{*H} (500 and 125 MHz, CDCI3) NMR spectra of compound 3s
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'H and *C{'H} (400 and 150 MHz, CDCIs) NMR spectra of compound 3t
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'H and ¥C{'H} (400 and 125 MHz, CDCIz) NMR spectra of compound 4a
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'H and ¥C{'H} (400 and 125 MHz, CDCIs) NMR spectra of compound 4b
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'H and ¥C{'H} (400 and 100 MHz, CDCIs) NMR spectra of compound 4c
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Single crystal X-ray diffraction

Single crystals of compounds 3a and 4a was obtained by slow evaporation of ethyl acetate and
hexane solution (1:9) and dichloromethane and hexane(1:9) respectively. Bruker APEX-II CCD
diffractometer was used to collect the intensity data. The instrument is equipped with a fine focus
1.75 kW sealed tube Mo Ko radiation (A = 0.71073 A) at 297(2) and 294(2) K. The data
acquisition was done with the APEX4 software. APEX4 software was implemented for data
integration and reduction. Multi-scan empirical absorption corrections were employed to the data
using the program APEX4. Structures were solved by direct methods using SHELXL-2019 and
refined with full-matrix least-squares on F2 using SHELXL-2019/1.* Structural illustrations have
been drawn with ORTEP-3 for Windows.? The detailed data collection and structure refinement
are summarized in Tables S1 and S2. CCDC-2430245 (for 3a) and CCDC-2430246 (for 4a)
contained supplementary crystallographic data for this paper.
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Table S1. The crystal parameters of compound 3a

CCDC 2430245
Formula C22H19NO3S
Formula weight 377.44
/K 297(2)
Crystal system Triclinic
Space group P-1
a/A 9.267(2)
b/A 9.645(2)
c/A 12.292(3)
al® 75.762(5)
pr° 69.530(5)
y/° 65.948(5)
VIA3 933.1(4)
Z 2
Abs. Coeff./mm’! 0.196
Abs. Correction none
GOF on F? 1.553
Final R indices [> 2o(])] RI1=0.0601
wR2 =10.1982
R indices [all data] RI=00736

wR2=0.2137




c22 «

4

Fig S1. ORTEP diagram of compound 3a, thermal ellipsoids are drawn on 30% probability level.
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Table S2. The crystal parameters of compound 4a

CCDC 2430246
Formula C13H11NOs
Formula weight 229.23
TIK 294(2)
Crystal system Monoclinic
Space group P12l/c1
a/A 7.5670(6)
b/A 10.9049(9)
c/A 13.5634(12)
al® 90.00
pI° 103.996(2)
ylo 90.00
VIAZ 1085.99(16)
YA 4
Abs. Coeff./mm* 0.101
Abs. Correction None
GOF on F? 1.091
Final R indices [I> 2o(1)] R1=0.0769
WR2 =0.1666
R indices [all data] R1=0.1192
wR2 =0.1935
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Fig S2. ORTEP diagram of compound 4a, thermal ellipsoids are drawn on 30% probability level.
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