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I. Crystallography

Compound 2d (58 mg) was dissolved in a centrifuge tube with 100 uL DMF and 50 pL H,O0.
Two days later, we can get the the single-crystal of 2d. Single-crystal X-ray diffraction data
for the reported complex was recorded at a temperature of 296(2) K on a Oxford Diffraction
Gemini R Ultra diffractometer, using a w scan technique with Mo-Ka radiation (A = 0.71073
R). The structure was solved by Direct Method of SHELXS-97 and refined by full-matrix least-
squares techniques using the SHELXL-97 program.! Non-hydrogen atoms were refined with
anisotropic temperature parameters, and hydrogen atoms of the ligands were refined as
rigid groups. Basic information pertaining to crystal parameters and structure refinement is

summarized in Table S1.

1 (a) G. M. Sheldrick, SHELXS-97, Program for Solution of Crystal Structures, University of
Gottingen, Germany, 1997; (b) G. M. Sheldrick, SHELXL-97, Program for Refinement of

Crystal Structures, University of Gottingen, Germany, 1997.
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Table S1. Crystal data of 2d with 30% probability levels and structure refinement.

27
\' 1. 1
'\K/\/ o1
03 \ -\/\,
/\,/""-\/ \ >._
\ /"'-.\

Empirical formula Ci6H1203
Temperature 296(2) K
Wavelength 0.71073 A

Unit cell dimensions

a=7.0451(17) A

b =7.3918(17) A
c=12.782(3) A

alpha = 76.201(3) deg.
beta = 81.124(3) deg.
gamma = 73.395(3) deg.

Volume 616.8(3) A3

VA 2

Space group P-1

Calculated density 1.358 Mg/m3
Absorption coefficient 0.094 mm™!

F(000) 264

Crystal size 0.32x0.28 x0.24 mm

Theta range for data collection

2.94 to0 25.02 deg.

Reflections collected / unique

6292 / 2159 [R(int) = 0.0195]

Data / restraints / parameters

2159/0/173

Goodness-of-fit on F2

1.082

Final R indices [I>2sigma(l)]

R1=0.0454, wR2 =0.1218

R indices (all data)

R1=0.0507, wR2 =0.1317
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Intens.
X109

20210330-22.d: +5, 0.0-0.1min #17)
223.0772
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— BUB
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wl T l T = T |l = T L T L
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(2a) HRMS (ESI-TOF) m/z caled for C;sH,,0, [M + H]": 223.0754, found 223.0772.
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Intens.

20210330-24.d: +MS, 0.1-0.1mn #3-5
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(2b) HRMS (ESI-TOF) m/z calcd for C,sH;(FO, [M + H]": 241.0659, found 241.0679.
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Intens. 20210330-3.d: +MS, 0.1-0.1mn #3-4)
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(2¢) HRMS (ESI-TOF) m/z caled for C,6H,50, [M + H]": 237.0910, found 237.0947.
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(2d) HRMS (ESI-TOF) m/z calcd for C;gH,305 [M + HJ*:
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253.0859, found 253.0874.
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(2e) HRMS (EI) m/z calcd for C;cHoF;0, [M]": 290.05546, found 290.05499.
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(2f) HRMS (ESI-TOF) m/z calcd for C;5sHsCINaO, [M + H]*: 279.0183, found 279.0207.
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(2g) HRMS (ESI-TOF) m/z caled for C1¢H30, [M + H]*: 237.0910, found 237.0958.
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(2h) HRMS (ESI-TOF) m/z caled for Cy;H;s0, [M + H]*
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(2i) HRMS (ESI-TOF) m/z calcd for CsH;(FO, [M + H]*: 241.0659, found 241.0684.
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(2j) HRMS (ESI-TOF) m/z caled for C;5sH,CIO, [M + H]*: 257.0364, found 257.0384.
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(2k) HRMS (ESI-TOF) m/z calcd for C,¢H;30, [M + H]*: 237.0910, found 237.0951.
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(21) HRMS (ESI-TOF) m/z calcd for C,;H;505 [M + H]*: 251.1067, found 251.1067.
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(2m) HRMS (ESI-TOF) m/z calcd for C,;H;505 [M + H]*: 267.1016, found 267.1041.
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(2n) HRMS (ESI-TOF) m/z calcd for CyH,,0, [M + H]*: 293.1536, found 293.1561.
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(20) HRMS (ESI-TOF) m/z caled for C;cH305 [M + H]": 253.0859, found 253.0888.

S31



0000 —

6512
612
681,
6022
61221
29z,
v22°L1
¥62L 1
21817
9.€'21
¥8€°2 1
06€2 1
G6E°L 1
YOy Ly
6012y
QLy/

"H NMR (CDClg, 400 MHz)

.5 0.0 -0.5-1.0

€TV LA
wNvN\w
21g /7

986
e i
GzL'L
evs L]
6G2°L
866°L
£00°81
810°8
€208 ]
8£0'8 |
€v0'8 |
GLeg
vee'g”

10.0 9.5 9.0 85 8.0|7.5|70 6.5 6.0 55 5.0 45 40 35 3.0 25 20 1.5 1.0 0.5 0.0

200| 19

000-— Lo
N
L -2
m o
N FrN
0
[e] w Q
oS o
O“A / N O Fon
7N £
o
_ z r<
T
R o
$) C10
o
&
12924 o
NoARé !
——ie =
61201 Lo
ToZOT
Ze9lL | o
GG OTT 7 192}
Z1L'0Z) |
= =2
28°0Z) 1 -
65 veh | =)
€921 ~
A |
05821 1 2
[-R:1a7 —
Lozl
167621 L 19
Z0TET T ~
SUIEL
o
mm.vmr\ L<
ov'LEL -
CC.O—«V =4
FRT.Y o LLO
=
61°851 \ ]
0€'19L ~ r
anzqr /. A
o
N~
=]
s
pat

S32



20210330-11.d: +MS, 0.1-0.1min #3-4
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(2p) HRMS (ESI-TOF) m/z caled for CsHoFO, [M + H]*

S33

: 241.0659, found 241.0684.
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(2q) HRMS (ESI-TOF) m/z calcd for C,0HyO, [M + H]": 161.0597, found 161.0605.
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(2r) HRMS (ESI-TOF) m/z caled for C4H,0, [M + H]": 217.1223, found 217.1241.
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(2s) HRMS (ESI-TOF) m/z calcd for C;sH;50, [M + H]*: 227.1067, found 227.1083.
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lrte;ss_ 20210330-15.d: +MS, 0.0-0.1min #2-4|
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(2t) HRMS (ESI-TOF) m/z caled for C;3HyO,S [M + H]*: 229.0318, found 229.0341.

41



00001
L9c’L
8S¥°L
9or'L
SOV L
LIV L

08v°L
1872
£6v°L
16V'2
L0g'2
5052
2052
-yl
615,
zes’L
5252
1252
zes°L
1852
Zrs'L
1v52
552
569°L
669'L
(499
0
zeLL
62L°L
9€L°L
Wil
SvLL
8512
29L°L
£88°L
5062 1
6v6°L ]
zs6°L
856°L |
1962
€26°L
9662 1
£00°8 |

200°Q

®

o

o

2u

OO

"H NMR (CDCls, 400 MHz)

-1.0

T
0.0

01081
110°8 Y
€208
Ro.&
oc0'8 [
957°8

812'8] ﬂ
Y8 |
6778 ]
09v's |
1978

1 (ppm)

000 —

,[101 MHz)

é'\
RS
]

3a("H} NMR (cDd

69°9L

1avar=

€€°LL

6576 —

T
90

f1 (ppm)

0T 7Tt /
20vgl

ze vz

€561\
selzlL M
88zl |

QO"IZO 119 1bb

A
gegzL
£0°671

lvecl

2E6¢+

1904|140 |1

8Lzl

=

70081

81981,

T
16

[EEDN

L ZGl

70

T
180

T
190

210 20

542



Intens.

105 20210330-16.d: +MS, 0.0-0.1min #2-5
X
273.0946

5]

44

3]

2] 275.1410

274.095
=
271.0892
272.1658 274.2757 1
0 . . e . . - : z T . -
271.0 215 2712.0 2725 2730 2735 2740 2745 2750 mz

(2u) HRMS (ESI-TOF) m/z calcd for C,oH;30, [M + H]*: 273.0910, found 273.0946.
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(3a) HRMS (ESI-TOF) m/z calcd for C;3HyO,S [M + H]*: 229.0318, found 229.0353.
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D:\Test\20210415_002 04/15/21 10:57:37

20210415_002 #2534-2540 RT: 8.87-8.88 AV: 7 SB: 2 3.00,3.00 NL: 1.0S5E9
T: FTMS + p El Full ms [50.0000-750.0000]
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(3b) HRMS (EI) m/z caled for C;4H;,0,S [M]": 242.04015, found 242.03974.
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D:\Test\20210415_003

04/15/21 11:16:39

20210415_003 #2738 RT: 9.35 AV:1 SB: 2 3.00,3.00 NL: 1.48E9
T: FTMS + p El Full ms [50.0000-750.0000]
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(3¢c) HRMS (EI) m/z caled for C14H,005S [M]*: 258.03506, found 258.03458.
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Imﬁgs, 20210330-21.d: +MS, 0.1-0.1min #3-5
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(3d) HRMS (ESI-TOF) m/z calcd for C,4H;(NaO5S [M + Na]*: 281.0243, found 281.0269.
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20210330-20.d: +MS, 0.1-0.1min #3-4,
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(3e) HRMS (ESI-TOF) m/z caled for C,;H,;0,S [M + HJ*
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:233.0631, found 233.0639.
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(3f) HRMS (ESI-TOF) m/z calcd for C4H;(NO, [M + H]*: 224.0706, found 224.0741.
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(3g) HRMS (ESI-TOF) m/z caled for C;,H4NO, [M + H]*: 204.1019, found 204.1030.
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|ﬂ91f(\$ﬁﬁ 20210330-28.d: +MS, 0.1-0.1min #4-5|
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(3h) HRMS (ESI-TOF) m/z calcd for CsH;,NO, [M + H]": 274.0863, found 274.0894.
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