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1. X-ray crystal structure of compound

Single crystals of compound 3a were prepared from the mixture solvent of dichloromethane
and EtOH. A suitable crystal was selected for structure determination on a Xcalibur, Eos, Gemini
diffractometer. The crystal was kept at 293(2) K during data collection. Using Olex2[4, the structure
was solved with the ShelX S structure solution program using Direct Methods and refined with the
ShelXLEI refinement package using Least Squares minimisation.

[1] Dolomanov, O. V.; Bourhis, L. J.; Gildea, R. J, Howard, J. A. K.; Puschmann, H. J. Appl. Cryst.

2009, 42, 339-341.

[2] Sheldrick, G. M. Acta Cryst. 2008, A64, 112-122.
[3] Sheldrick, G. M. Acta Cryst. 2015, C71, 3-8.

ORTEP of 3a (at 50% level)
Crystal data and structure refinement for 3a (CCDC 2012663).

Identification code

3a
Empirical formula CzoH25N304S
Formula weight 523.59
Temperature/K 293(2)
Crystal system monoclinic
Space group C2/c
alA 30.4299(4)
b/A 8.50556(7)
c/lA 22.1713(3)
a/° 90
B/° 112.6255(16)
v/° 90
Volume/A3 5296.82(13)
z 8
Peaicg/cm? 1.313
wmm? 1.422
F(000) 2192.0
Crystal size/mm?3 0.19 x0.15 %0.12
Radiation CuKa (A =1.54184)
20 range for data collection/° 8.512 to 134.154
Index ranges -36<h<33,-10<k<6,-26<1<26
Reflections collected 11203
Independent reflections 4716 [Rint = 0.0235, Rsigma = 0.0257]
Data/restraints/parameters 4716/5/340
Goodness-of-fit on F2 1.044

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A’

R; =0.0517, wR, = 0.1409
Ri= 0.0599, wR;, =0.1518
0.23/-0.47
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2 'H NMR and 3C NMR spectra for compounds 3 and 5-7.

L2000 —

vry0' T —

90v¥' T —

06€°€ ~
8rye

=

CDCls, 'H NMR)

_90v67 ~
666t 7

LLOO'L
1S60°L
1911°L |
sLerL |
6181°L
YO1T'LA
614T'L A
909T°L
689T°L
SE8€°L
690%"L
9TEYL
T9SYL A
SLLY L
0105°L
12es'L
LSTLL” w
soeL’L]

1wSL°L
zisL ]
16€8°L
YSLS'L]
8T88'L 1
0206°L
TL06°L”

H NMR and *3C NMR spectra of 3a
(300 MHz

N

LL90°L —
1S60°L ~
1911°L —
SLETL—
6181°L~\
YOIT LA
61tT'L

c%NsM
689T°L —

SEBEL ~
690%°L ~
9TEY' L ~
ISV’ L~
8LLY' L —
010S°L —
1ees’L -

LSTLL~.
soeLL”
wsLL”
THIS'LA
16€8°L\
YSLS'L

8T8'L -
0206°L ~
2oL’

sy

o€

veo

0'€

0°C

7.95 7.90 7.85 7.80 7.75 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25 7.20 7.15 7.10 7.05 7.00

— TQ_

ppm

WSN
9'¢
o€
e
0C

ppm

e —

0Tce —

TL'8S —

\.l
o
=
zZ .
65°9L
(@] _o.RV
2 i/
5
(@)
o
O
N
I

Y6'S91 N
60991~

1ot —

99t —
8691 —

10°1er —

SO'CET —

8S€El /
66°€ET —
LTYET ~
[ 47! \

Ph
Os_NH
Y

Ph

T T T T T T T T T T T T T T T T T
ppm

134.5134.0133.5133.0132.5132.0131.5131.0130.5 130.0 129.5 129.0 128.5 128.0 127.5 127.0 126.5 126.0

Ph

eurMU

i

Y

16'S91 —
60991 —

165.5

56.5

ppm

ppm

S2



'H NMR and *3C NMR spectra of 3b

12000 —

0191 —

11L9Y ~
[ ad

T09T°L
T90€°L |
© 661€°L
10€€°L
L TTreL
061+ 1
€0EHL 1
YTvy'L
80SH'L
6L9Y'L A
ShLYL A
1581°L
0s6+°L ]
LE1sL
oTsL

MHz, CDCls, H

30

<
"
a
N
~
;
—

10LL’L \
8SLLL—
reeL’L —
866L°L /
6168°L~\
88S8°L —
€8L8°L —
Tr8s’L s

Ph

7.90 7.85

7.30  7.25

7.40 7.35

7.80 7.75 7.70 7.65 7.60 7.55 7.50 7.45

ppm

—J

—

Feos
To;

Foot

Wo.m
6
0'C
0'C

ppm

(75 MHz, CDCls, 3C NMR)

=]
N
©
Q

89°CE —

€y —

61°6S —

€6°9C1
Y0'LTL
€L°8CI
om,mﬁ/
SE6TI —~
No,oﬁ*
criet
61°CEl
6 eel
LTVET
€6'vEl

SOeEST —

€5°991
79991 v.

0T'9Cl —
£€5°9C1
YO'LTT —

€L°8TI~
06821 —
se6Tl —
296c1 7

Trier —
61°CEl —
ov.mmﬁ\

LI'VEL —
€6'PEL N\

€5°991 ~
79991 —

136

166.0

134 133 132 131 130 129 128 127 126 125
ppm

135

166.5
ppm

167.0

ol I.AhJ

WA

Ly

W

P

Mol

"

T

WIWP P

ppm

S3



'H NMR and *3C NMR spectra of 3¢
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'H NMR and 3C NMR spectra of 3d
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'H NMR and *3C NMR spectra of 3e
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'H NMR and 3C NMR spectra of 3f
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'H NMR and *3C NMR spectra of 3g
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'H NMR and 3C NMR spectra of 3h
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'H NMR and 3C NMR spectra of 3i
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'H NMR and 3C NMR spectra of 3j
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'H NMR and 3C NMR spectra of 3k
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'H NMR and 3C NMR spectra of 3l
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'H NMR and 3C NMR spectra of 3m
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'H NMR and 3C NMR spectra of 3n

S8Y9'1 —

SSY'T—

CDCls3, *H NM

_EEL6T
YTE0's

(300 MHz

)
=
@
<
I

LOVT L~
9197 L~
9L9TL”

606€L
ariv'L”
€0vYL —
09LY' L~
T66'L\
0TIS'L~
69€S° L~

10CL'L 7
oth.h“
6LYL'L
8I8L'L—
S608°L —

TESY' L
0168'L

9L68'L~\:
SLIGLA.
gcee’L”

2

80°C

S
S

L

54

5
T

00 7.95 7.90 7.85 7.80 7.75 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35 7.30 7.25 7.20

ppm

Cl

Torvy
PoeT
119
Psoz
16'0
0'C

ppm

CDCls, 3C NMR)

Lic—

L8'1E—

20’88 —

Touc

_NSBW
€V LL

LS9
N 6921
T o921
= o8ty
Loy 89'8T1
N~ 98'8CTI
~—c6'8c1
9621
TTIEN
61°TE1
98°T€1
1€°€€1
p9°€€l
86'€E1
€0°sE1
YLSHT —

st —

PSEOT~.
$0'991 7

LS9TT —
¥6'9C1 —

09°LTT —

T9'8CL A\
89'8C1 —
98°8CI -
S6'8C1 /

Ir'6cl —

wier —

61°cel —

owm:\
1€°€el —
POEET N
B6'EEL

€0°SET —

Cl

135.0134.5134.0133.5133.0132.5132.0131.5131.0130.5130.0129.5129.0 128.5128.0 127.5127.0 126.5

ppm

WAl el m " ,.Lm.m [T ” ) " ‘.‘An Al " el v

S So1T —

0991 —

166.0 165.5
ppm

WPV vy

L

W

Ll Ll Wil L

oy

WV

WA VI

¥

VY

110

180

ppm

S15



'H NMR and *3C NMR spectra of 30
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'H NMR and 3C NMR spectra of 3p
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'H NMR and 3C NMR spectra of 3q
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'H NMR and *3C NMR spectra of 3r
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'H NMR and 3C NMR spectra of 3s
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'H NMR and 3C NMR spectra of 3t
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'H NMR and 3C NMR spectra of 3u
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'H NMR and *3C NMR spectra of 3v
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'H NMR and *3C NMR spectra of 3w
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'H NMR and *3C NMR spectra of 3x
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'H NMR and *3C NMR spectra of 3y
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'H NMR and *3C NMR spectra of 5
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'H NMR and *3C NMR spectra of 6
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'H NMR and *3C NMR spectra of 7

(300 MHz, CDCls, 'H NMR)
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