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Table S1 Optimization of reaction conditions

0 o]
CH,Cl,-CH3CN-H,0
on\f Zhty ¢ on\,,o
o\_\ S=0 + NaOCI + RuCly3H,0 g 4
o o O
2a 3a
Entry NaClO RuCl3-3H,0 Concentration Yield
(equiv.) (equiv.) (mmol/mL) (%)
1 4.0 0.001 0.20 89
2 4.0 0.005 0.20 92
3 4.0 0.01 0.20 92
4 1.0 0.005 0.20 11
5 2.0 0.005 0.20 20
6 3.0 0.005 0.20 55
7 5.0 0.005 0.20 92
8 6.0 0.005 0.20 92
9 4.0 0.005 0.11 90
10 4.0 0.005 0.08 88
11 4.0 0.005 0.06 82
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"H NMR of compound 3b
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"H NMR of compound 3d
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"H NMR of compound 4a
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"H NMR of compound 4¢
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YF NMR of compound 4¢
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"H NMR of compound 4d
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HRMS of compound 4d
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"H NMR of compound 4f
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HRMS of compound 4f
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13C NMR of compound 4¢g
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"H NMR of compound 4h

20180423~ jiangzx-5 ®» OW®Mo O o @ W M @ T
C Recosmom e i RG]
L e o (o e B - A R e X o
| N LA

5 g

.
H NMR (400 MHz, GDCl)

0.00

T e !
fia] ~ OO o o o
o oaooc o o o
- i ¥ ¥ o
10.5 95 00 B85 80 75 70 65 60 55 50 45 40 35 30 25
1 {ppm)
13C NMR of compound 4h
20180501~ jiangzz—4 w DO
w 0w 3@~ WO OO DLW (=31
< T o N ReehNEo @
i S CEERERERS b
Eim’“$/°\4§‘w’\ | St N
Br 4h Br
3¢ NVR (100 MHz, CDCh)

20 210 200 190 180 170 160 150 140 130 120 110 100 90 8O0 70 60
1 (ppm)

S13



HRMS of compound 4h
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"H NMR of compound 5b
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HRMS of compound Sb
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13C NMR of compound 5¢
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HRMS of compound Se¢
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13C NMR of compound 5d

20180508~ 1 angzx—4 © *
o o™ @O T O M~ W © 'y
= ~ N 0mON M @ =
© o OO o g Yol ]
e = P~ P~~~ P~ 00 o™ -
| | B | |
Q. /\)\
AngAeodros
5d
1% NMR (100 MHz. CDCh}
p !
|
Wmﬂw&L borsrut il i
T T T T T r T T T T T r T T . r T . T T T
20 210 200 190 180 170 160 150 140 130 120 MO 100 90O 80 70 60 50 40 30 20 10 0
1 (ppm)
HRMS of compound 5d
8#1009 RT: 9.86 AV:1 NL:6.78E6
T FTMS +p ESIFull ms [150.0000-2000.0000]
1005 4412818
053 )\/\ o /\)\
| Aorfodro
905 5d
a5
a0
753
N
655
603
g %7
g 7
5 557
g %%
2 ]
2 503
¢
5 4
3
o
409
353
El 453.1669
303
253 4422852
207 437.1930
157
! 436.3261 454.1704
423.0472
120052 1289153 430.9547 438.1964 443.2881
421.2307 |l [P agraas2 T 432.9056 1 I | | 4452187 446.9293 4510095 0
R 4‘22 " 4‘24 o 42‘6 ! 42‘8 ! 41‘30 43‘2 4:‘54 ‘4("}6 . 4:‘38 4)10 44‘12 B 44‘4 4“16 44‘38 e ‘4‘50 4‘52 T 45‘4 45‘5
m/z

S19



"H NMR of compound 5e
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HRMS of compound Se
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13C NMR of compound 5f
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'"H NMR of compound 5g
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HRMS of compound 5g
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13C NMR of compound 5h
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"H NMR of compound 6a

20160411~ jiangzz-6

IBEEERE BEsB8ERRERE88ILR s
P~ P~ P~ P~ P~ P~ FTOOOOAOOOOOOOOM ‘31
e s | ey —————
FacAOAF/D\%O/\O
6a
'H NMR (400 MHz, CDCh}
; L !
e T <,
— ¥ (=) 5
o9 S <
< = o -
105 95 90 85 80 75 70 65 B0 55 50 45 35 30 25 20 15 10 05 00 -0
11 (ppm)
3C NMR of compound 6a
20180510~ jiangzz-11 D DHWN T 0Oy
NN~ O g ~m VOO NOOLW D —O T
00D 00 0Ol TERNN-@OT @D N
DO OO N O DN O — O Mm— OO0 O oo o
Tr{v‘j‘;—v‘— PoPe P Po P P P P O © © 0 ©
- e et
Facf‘o/{\/o\*a\o/\@
6a
3¢ NMR (100 MHz, CDCly)
|
|
|1,
o LML L.
210 200 180 180 170 180 150 70 60 50 40 30 20

140 130 120 110 100 90
1 (ppm)

S26



YF NMR of compound 6a
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"H NMR of compound 6b
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HRMS of compound 6b
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13C NMR of compound 6¢
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"H NMR of compound 6d

000—

— 1 A

.|l||ﬂ. 002

|
|
| rooz

- 700'¢

- +00¢C

Bg'¢”

8Ll
0Z'L

2009
»a.m
00

el
8¢ L _ : Moa.m
&L 00'9

82 L
oL
L
gL o
|8
- b
{ o]
°c B
- N
z
o 25
2
P QS
=z
g x

201680411~ 71

A00'9

0.5

05 00

1.0

15

25 20

75 70 65 60 55 50 45 40 35 30

85 80

35 9.0

10.5

1 {ppm)

3C NMR of compound 6d

ZLe—

89'99
1£'891
59’891
66691
78691
5969
Pz 0L W
550
L90L
0L E%
L2041
L0'ZL
rarglLd
IR
VR

S6'611 1
£LTzhy
_mmﬁ%
5L 9zh
8642}

fzozLd
LLezhd

LeprL—

6d
13 NMR: (100 MHz, CDC)

20180510~ jiangzxz-10
I O,
S’\P’ 307 CF,

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
S31

220



YF NMR of compound 6d
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"H NMR of compound 6e
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HRMS of compound 6e
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13C NMR of compound 6f
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"H NMR of compound 6g
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HRMS of compound 6g
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13C NMR of compound 6h
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"H NMR of compound 6i
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HRMS of compound 6i
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13C NMR of compound 6j
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"H NMR of compound 7a
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F NMR of compound 7a
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"H NMR of compound 7b
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HRMS of compound 7b
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13C NMR of compound 7¢
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"H NMR of compound 7d
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YF NMR of compound 7d

20160402~ jianzzz-29

o
= o™
= =
- (ts)
- —
; '
0 |
Cah
_ s/ﬂv \4’5\0 CF;
WA
7d
'9F NMR (376 MHz, CDCLy)
S _ N _ 1 _
T T : T T T T T T T T T T T T : . T T T : T T
80 70 B0 50 40 30 20 10 O -20 - -60 -80 -100 -120 -140 -160 -180
1 (ppm)
HRMS of compound 7d
14#1153 RT: 1127 AV: 1 NL: 1.09E7
T: FTMS + p ESI Full ms [150.0000-2000.0000]
100 645.2465
° o
S
o s O ok,
. 7d
7
657
603
g °
g 7
g 557
I
2 s
g
% 457
s 3
['4 ]
403 646.2499
355
3
257
205
155 626.9510
1
631.1133 6472530 6509709
5] 632,136 642.9250
EszolgsaA 624.9139 627.9542‘ | 634iw1zts 637.9496 6394078 643.9257 648.2485 653.9229 655,330 658.8973
L L 5 s e e |
620 622 624 626 628 630 632 634 636 638 640 642 644 646 648 650 652 654 656 58 660
miz

S48



"H NMR of compound 7e
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HRMS of compound 7e
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13C NMR of compound 7f
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HRMS of compound 7g
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13C NMR of compound 7h
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"H NMR of compound 7i
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HRMS of compound 7i
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13C NMR of compound 7j
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"H NMR of compound 8a
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HRMS of compound 8a
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13C NMR of compound 8b
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