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1. D-Labelled spectra of substrate and product
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2. 'H, *C NMR and HRMS spectra of the products

7.700
76580
7_E6E
7545
7_5E39

-7 525
¥ -7 5zz

F.-7 513
7501

-7.498
hi-7_ 453
7397
-7 _ 393
b-7_277
7360
7357

] s I

I T T T T T T T T T T
9 8 T [ 5 4 3 2 1 ppm

100
.l —
0. 35 =
[FERFS

o O DB L L
m Do 00O oo ?a
Lo MR W0 - ~ O

. C =1
Loy 0Lt .
L NN N e i
= AHAAAAAAA [l

NP N

I

190 180 170 166 150 140 130 12¢ 110 100 90 80 T G0 50 4 30 20 10 ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Mmoo W0 O~ 00w - [:]
LT o o N I 0 1 1} ul
b S LS I e R S | =H
[~ [~ [~ [~ [~ [~ [~ [~ il Eb
L‘MW
i 1
I T T T T T T T T T T
9 ] T G 5 4 3 2 1 ppm
I
[ s =
=1yt =
il |= o
[} | O O [ u woln -
m -0 -0+ 0 w0 m
— M s m A MW ~ o o
' T =] —
=H HO -0~ A . '
] L RN RN Y Y I - [~ \D —
- A A A A A~ - [~ o~ [
VDY N
s

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 50 T0 G0 50 40 30 20 10 ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

S—cN
WD [~ O LW D 1]
= 00Oy 00 [~ D[~ Ly o O -
\D WD L) LD L)L e 3]
[ S -
W 2c
I 1
I T T T T T T T T
9 ] T [ 5 4 3 2 ppm
=212 )= =
|| |= =
SN
0

WO = e T 2(2
=+ o [~ 00~ W0 000 O =N !
[ T G [~ G WD 0 O 0 — O o h =}
\ \ =1} LT
e I [~ D W A \ . L
W N e | - [~ 'O o~
- A A AAAAA - [~ [~ ™M o

L
|| NSV N | ]
T T T T T T T T T T T T T T T T T T T
19 180 170 160 150 140 130 120 110 100 90 B0 T0 (1] 50 40 30 20 10 ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

e
o AT R W o \\
oA A O W =+ [:N
THOAAADODO o
S o S S o ]
N 0d
Ij i . .
I T T T T T T T T
] 8 T G 5 : 2 1 ppm
| |
E :
~0 3
CN
wooel oMo oA W O
[T Mo oS A O wom m
=T ~Q Momwmo o =N o
\ \ Vo e . Mmoo @ 2d
~ o [~ 0wl M \ \
[ RT Ml A A AH O [~ [~ 0 L
~H A A A A4 A r~ 0~ - ]
|| VNV N/
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 B0 TO G0 50 40 30 20 10 ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

l 3
Ch

Ly g D00 00 LD 0300 Do 0
LR TS T e T S S R o ] O
r T T R R
L, e

A iy i

T T T T T T T T T T
9 8 T 13 4 3 2 | ppm
|
FEl
l 3
M
O

) 090 T o

> R e - O

m T O R N ~ O m EE

. L [ =]

) [ T T .

L 00 el i H A A [~ [~ D

— A A AAd A4 [~ [~ [~

AN VSERT N
T T T T T T T T T T T T T T T T T T T
190 180 170 160 15¢ 140 130 120 110 90 80 0 60 50 40 30 20 10 ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

MO
Mmoo f-Hr- O 0m W \\
Lo B L L o L T e e O Y B 0 s CN
Lol S R LB G w AN I e o e R 4
000000 0000 00 0000 000000 [ O
Ty e
[ ) I " A .
I T T T T T T T T T
9 T [ 5 4 3 2 1 ppm

Mg
Ch

2f

— 158002
—145.298
_-129.65Z
T-126.433
_—1e4.332

1z1.z03

120,485
—113.707
~—-111.604

~

190 18¢ 170 160 150 140 130 120 110 100 90 &0 0 6 30 40 0 20 10 ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

3.874
g
-

9 3 T 6 5 4 3 2 1 pPm

m D [ R \\t) O
m mwaWomo - -~ oo —
Juir g AT T o — W Ly
+ o1 Moo [
~H - [ . . 2g
oo [ e et e | n [~ 'O "]
— A A A A m [ 8 "
|| WY | ~ |

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 1710 100 50 80 TH G0 50 40 30 20 10 ppm

10



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

-0 ol W 0 o~ o O
m - O \n wu o m
B U U U L 8 I Y I ot N (51}
-0 o
e “h
A A
I T T T T T T T T T T
] ] T [ 5 4 3 2 1 pRFm
e s (=
= = [~ =
-irjj m
m [ B L R B el |
= =S -0 OO0 - 0000 oo 0 o
m omoO W oo m ~ O m 2h —~
s [ =11} w
=+ [yt O G I e | .
u [ It I I I I B | - -\ -
— AHAAAAAAA [~ [~ [~ —~
S e N
f/ s

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 B0 T0 60 50 40 30 20 10 ppm

11



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

2EFP T —

LIE°
902
Fg2°
FOE "
Qae”
=10
FOF -
20%°
SFF°
Q05
605"
FE25°
8257

-0 -0~ -

|

ppm

']

=I0'E

FETT

T
nn T

FEl

z89 62—
82 FE—
289794,
EEE 94
LTE L

95T ZTT—._

TLEBTT-

158 02T

E08 FZT

SLE FZT

mna.mmﬂumﬁ

59% 92T

POE TET—

EFZ FIT—

20 10 ppm

30

180 170 160 150 140 130 120 110 100 S0 80 0 60 50

180

12



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

ppm

ZES 9L~
000" L4 —=

BTE "LL~

SELTTTT-

FZ2ETT
26F "TZT
0T 52T
162 92T~
— ZT3 92T
OTF"LET
ETL LET
SkE 8T
873 82T
[ 208 82T
A SZ6 FET
o’ g3
A TR

= L0 TE PEOEST—

BT% "
£E2F°
LEPR T
ZFF

-

F5%°
9% "
F05°
a05-”
915"
TZ5°
FE5°
k5
oEe-”
gE9”
TF9 "
FFo -
055 -”
£59°
£59°
299 °
LELT
FEL
FELT
s0&°
£Te "

ST

~rf-f[~0[~0C-[-[~0[-0[-0[[-[~[ [0~ [~[[~@0~[@~/[->7@-

ppm

10

G0 50

L

100 % 80
13

110

120

180 AT¢ 160 150 140 130

180




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

=T N N T AR N e — )]
00 M [~ WO LD o el B 0D O D WD i -
LSRN A AN N - o
[~ [~ [~ [= [~ [~ [~ [~ [~ 4040 0 W kY
et Lt 2k
\ " .
I T T T T T T T T T T
9 ] T [ 5 4 3 2 1 ppm
el fo T
HEARS =
] P o
— e R
L} 1) 0o e =] m
o 0= 1D G W =K o @]
i P T R T T [ =] — -
Ly L -0~ W0 AW ]
o B A O r~ [~ 0 \n
— A A A A4 r~ [~ [~ [ 2k
\
W NS N

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 B0 T0 G0 50 40 30 20 10 ppm

14



M

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

EEZ°
03z "
29Z°
5827

EFE T
Z56°
LOE
TLE"
FOZ"
2027
227
LZZ°
FEEC
2527
2927
ZLZ°
5ZF°

ppm

S e

[~ C0-[-0-[-0~[-[~[~\0'Wn.W o

FEOFT —

—

o
BLL D —
89794,
000 L
T8 e

BELTOTT
0Z9 TIT—
SADTRTT ="
069 "TT—
R
wmm.nmauw
SOE BRT —_
B35 " FFT ="

ppm

10

50

6

T

100 90 80
15

110

i

180 1706 160 150 140 130

140




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

[E s ] ol el CN
R ] @ 4
[Lr I Y B | ool O
0~ -0~ -~ [ Rt ]
AN \/
Z2m
) i |
I T T T T T T T T T T
] ] T [ 5 4 3 2 1 ppm
I I
= ==
= |2
[—!-—!-—! Lr‘v
\o —~ - WD 0 e
m e B B s e o | .- ol o o
=+ [ar N R e T B A B | ~ O Em o )
' P T T T R mow — -
[y] b B I R B O o w Y|
u [ar e B I Y I B B | - -\ —~ =+
— Ao A A A A - [~ [~ LY |
WSS NG ||

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 TO 60 50 40 30 20 10 ppm

16



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

W Mo [~
[~ Ww'o =]
NS o+
- - [~ [~ i Zn
NV W
_L| i I Lk
I T T T T T T T T T T
] ] T 11 5 4 3 2 1 ppm
| [ =
=|[= ==
| |H o |ee
-+ [ Y = e R
[ [ = R [ = n \n o
+ Gl 00 00 WD 00 D 0 =] ~ =]
. P T ™M o0 m ]
L [ = e \
L [ Y N [ Y et g et [~ [~ \0 m -
— A AAAAAAA [~ [~ [~ — —
S N .

190 18¢ 170 160 150 140 130 120 110 100 90 0 0 G 50 40 30 20 10 ppm

17



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Cl
oy
BEoEY 0
uwuw uww
[ |
Sy b
2o
I Y o i
T T T T T T T T T T T
] H] T [ 5 4 3 2 1 PRpm
o i 4
||
Cl
oy
0
o -y MmO W
m ~ M <f P - oo o0
o -0 W W oW ~ oo C|
' ' o P ' o O
(] om0 oo o
u Lo TN I I I N I I B | - [~ \0 20
— AAdAAAAAA [l
| a2 ~

190 18¢ 476 160 150 14 130 120 1M¢ 100 %0 80 0 60 50 40 30 20 10 ppm

18



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

EET
2F5°
9557
095 °
2957
TLT "
ELTT
LT
0g5°
SET
5Z9°
8287
EFS°

EFS
£99°
EEE
8T8°
0zZg-”
B35
2887
8ZE6°
8FE "
ZF0°
90"

oo - [~ [0~~~ 0~0- 000~ 0-0~0 00 0~0~0- 0~ 0 0~ -

ppm

Ll

-

i

1]
=
|-

=
=

=

=)

=]
TES 9L,
000 L
g8TE " Li
LEETTTT
Nmn.mﬂﬂuﬁf
LSTTLTT-
mmm.aua.fﬁ
Hma.mmﬂ./F
mmm.mma./ﬁ
pmw.mua.wr
T22°LET
0897 LET
GLETEET
9ZE 62T
0457 0ET
OTT 5T —

ppm

10

60 0

Th

90 80
19

10

110

120

180 170 160 150 140 130

190




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

5 z
(i
o
- o
= o
&
- &%
THOOL -,
-t 000" AL
BTE AL
I %
ECF L 585 60T —
ZFF L EEETFTT—
Mww.w L= 1627221~
L Z0Z 52T~
i LEOTSZT —
Feb L Tog-ezT—"
LEF L E06BET —
05 & F o= B9 TLET—
205 7- 502 TFT—
8T5 L — T
0Z5 "4
8254 —_—
[
955 L N obe
EC5 L
nSE L
TEE L
E5E L
BLE L H
5854 -
835 L
5064
LOB L

10

*

30

50

60

T0

100 90 80
20

110

120

130

180 170 160 150 140

190




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

Cl
WA DOy DD 0D 00 M [ [0
T e e e i R B A
BECERREERE TSNS N o
[~ [~ - [~ [~ 0~ [~ [~ [~ [~ [~ [~ [~ [~ [~
e L e S
2r
) I S SN
T T T T T T T T T T T T T T T T T 1
9.5 9.0 8.5 8.0 1.5 7.0 6.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 ppm
Cl
oM DWW
[ I e I L
Smesmer me ma i AN
R =R N == \ \ (|
B A N I QR g WD
AAdAddddd A - <
| ST N/
2r

190 180 170 160 150 140 130 120

T T T T T T T T T T
90 &0 70 6 50 40 30 0 10 ppm

21



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Loy e T o S Y o o LA |
il AMm mWmm oo
Lo e RN Y N Fr BT o - - Ll o
e e e Er
WW R M
]
25
[ T T T T T T T
9 8 T G 5 4 3 2 ppm
]
(=4 [i=Ri=] o
H [~ [H]=
Br N
(M
0
2s
- b s L e o R B R ]
(] o Hr-wo=Hwm [~ Ol
o 00D [~ ww o e =]
. . PR . oon
- ~ 00w -0 o
u el e 444 A - [~ \D
— AA AAAAAA [~ [~ I~
WOV N
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 T0 G0 50 440 30 20 10 ppm

22



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

MC
BB OB RRNEED BN
Lo T s R A o A L L)
-xi-xirin'rin'rfn'n'ri ]
N 2t
L,l...v.—.ak.-J }L I
I T T T T T T T T T T
] H] T [ 5 4 3 2 1 pRFm
I
z| 12 [E]=
H| |- |H]=
MNC
] [ T R IR R RSN \\
\n L I B L e I B B i O My [ N | CN
- R Y R e B R R —N oW
w0 ATt o m~ MmO mew )
w Mmool A4 440 [~ - WD
—~ AAAAAAAAA [~ [~ [~
L, L
N V 21
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 L 11] 80 T0 60 50 40 30 20 10 ppm

23



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

U

BFETE—

BLE T
Q86"
TEE ™
£0a-°
200"
STO"
29% 7
CEF
TOS5 "
905 °
B8T5°
CE5°
0gs-”
L5
ELT T
5997
2497
BE9
FES
OLL "
PLLT

SH—cn
0
Zu
1.5 1.0 0.5 ppm
H—cN
2

3.0

Zu

3.5

50 45 40

5.5

6.0

6.5

1.0

1.5

8.0

8.5

[~ [~ [~ [= 0= 0= [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ 40 {00
9.0

¥56°55 —
£80794 -,
o00"LL—s
aToLL -
T8L TIT—
0T 2IT—
292 FTIT
45 8TT—
ZEODTOZT—
050 92T-
umn.nuaw
LPETLZT
S0F 82T
05 ZET—
L2078ET—
ETE 5T —
T#5 65T —

ppm

100 0 80 T G 30

110

24

0

1640 150 140 130

178




M

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry

This journal is © The Royal Society of Chemistry 2012

L
] =. N
B
&
) ”, 2!
& ._ o
L
[~ &%
289794~
000 " &L —%
LTE L&~
- o=t
- T55 0T
mmm.HHHHWr
£O0 TZT- ™~
ETT ZZT-
- 805 £ZT-

. L s £BL EZT
£2E°4 PO TET—F
ZPEL mmw.mmﬂumw
g0% "L £L0°0ZT
S2% L Nma.mmﬂkxw
WMH.M Z0L%ET

=
neP L- ————— =T EoL BPT
525 L% — =i FOB ETT
o3 o = o5 sat
. £85 " LST
FO5 L .HMWMMMMMMWM vaTW
CEER) 1 = nr
LB -
EED L
ZTL L
ERE L
E9E L - o
EET 3
B5T°8

20 10 ppm

30

60 50

T

80

100 90
25

AN L]

Lk | l”w ‘ }
170 160 150 140 130 120

180

140




Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

T L \ CN
o “hanghai Mass Spectrometry Center
73 =hanghai Institute of Organic Chemistry

Chinese Academic of Sciences

High Eesolution M3 Data Eeport
Instrument:  Waters Micromass GCT Premer lomsation Mode: EI+ Electron Energy: 70e'V
Card Z3erial Number: GCT-P-T131-0&£-050457
Sanple Zerial MNwbher: HESF-JO05-Sampled

Cperator: Li

Date: 2011/06/03

Elewental Composition Report

Single Mass bnalysis

Tolerance = 5.0 FFPH / DEE: min = -1.5, max = 50.0

Elewent prediction: Off

Monoisotopic Mass, Odd and Ewven Electron Ions

217 formulaie] ewvaluated with 3 results within limits (all results (up to 1000) for each mass)
Elements Used:C: 0-60 H: 0-30 M: 0-4 o O-n6 3 0-1 Ccl: 0O-1 Br: 0-2 I: 0-2

Miniroam: -1.5

Ma iroarn: 1.5 5.0 50.0

Mass Calc. Mass mba PPH DEE Farmula

143.0372 143.0371 0.1 a.? g.0 C9 HS5 N O
143.0376 -0.4 -2.8 3.5 2 . Ce HE8 N2 (Cl
143.0378 -0.6 -4.2 -1.5 S097.6 C3 H11 04 3

2Ms

LA N M
9]
2b Shanghat Maszz Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Eezolution IS Data Eeport
Instrument:  Waters Micromass GCT Premer lonisation Made: EI+ Electron Energy: 70eV
Card Serial Number: GCT-P-T1i-07-050571
SJample Serial MNurber: HESF-LJ1Z-504

Operator: Li

Date: 2011/07/22

Elemental Composition Report

J3ingle Mass ALnalysis

Tolerance = 1.5 nbha £ DEE: min = -1.5, max = 50.0

Element prediction: Off

Monoisotopic Mass, Odd and Even Electron Ions

161 formulaie) evaluated with & results within limits (all results [up to 1000) for each mass)
Elements Used: C: 0-80 H: 0-80 M: O-4 Q: O-n Cl: 0O-1 Br: 0O-1 I: 0-2

Minimrm: -1.5

Maximum: 1.5 5.0 50.0

Nass Calc. Mass mla FFH DEE i-FIT Formula

157.0530 157.0528 0.z 1.3 g.0 2.9 cio HY N O
157.0833 -0.3 -1.9 3.5 3631.92 C7 H10 Nz C1

26
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] Zhanghai Mass Spectrometry Center
2c Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Eesolution I3 Data Eeport
Instrument:  Waters Micromass GCT Premer lotisation Mode: EI+ Electron Energy: 70V
Card Zerial Number: GCT-P-Ti1-07-050560
Sample Serial Numwher: HESF-W3H-J17-316
Operator: Li
Date: 2011/07/15
Elemental Composition Report
Single Mass Analysis
Tolerance = 5.0 PPH / DEE: min = -1.5, max = 50.0
Element prediction: Off
Monoisotopic Mass, odd and Even Electron Ions

2589 formulale] ewvaluated with 2 results within limits [(all results (up to 1000) for each mass)
Elements Used: C: 0-60 H: 0-80 MN: O0-4 O 0=5 F: 0-1 Er: 0-1 I: O0-2
Hinimum: -1.5
Hax imuam: 1.5 5.0 s50.0
Has=z Calc. Mass mha PFPH DEE i-FIT Faormala
199.09395 129 .0995 a.o a.o 4.5 2783323.3.. C& H12 M4 O F
199.0997 -0.2 -1.0 8.0 a787108,5,. C13 H13 N O
EBR#E < A 3
CM
2d O =hanghat Mass Spectrometry Center
=hanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Eesolution IS Data Eeport
Instrument:  Waters Micromass GCT Pretmer lonization Mode: EI+ Electron Eneray: 70eV
Card 3Zerial Number: GCT-P-T1i-07-050572
Sample Serial Nuwher: HE3F-LJ12-305
COperator: Li
Date: 2011/07/25
Elemental Composition Report
Single Mass Analysis
Tolerance = 5.0 PFPM £ DEE: min = -1.5, wax = 50.0
Element prediction: Off

Monoisotopic Mass,
200 formula(e)

Odd and Even Electron Ions
evaluated with 2 results within limits

Elements Used: C: 0-60 H: 0-80 MN: 0-4

Minimmam:

Maxinmam: 1.5 5.0

Nass Calc. Mass mbha PPH

173.0474 173.0477 -0.3 -1.7
173.0452 -0.8 -4.6

(all resultcs (up to 1000) for each mass)
Q: 0-6 Cl: 0-1 Br: 0-1 I: 0-2

-1.5

E0.0

LEE Formula

8.0 ci0 H7? N o2

3.5 C7? H1O Nz o Cl

27
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Ms

Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Acadetnic of Sciences

High Resolution WS Data Eeport

(]
E Ak N ZH
O
2e
Instrument:  Waters Micromass GCT Premier Ionization Mode: EI+

Electron Energy: 70V

Card 3erial Number:
Sample Serial MNuwber:
Uperator: Li

Date: 2011
Elemental Composition Report
Single Mass Analysis
Tolerance 5.0 PFPH
Element prediction:
Monoisocopic Mass,

GCT-P-T11-058-050496
HESF-J15-51858

/
Cff
0dd and Ewven Electron Ions

DEE: win = -1.5, max 0.0

202 formula(e)] evaluated with 2 results within limits (all results (up to 1000) for each wass)
Elewments Used: C: 0-60 H: 0-80 MN: 0-4 O 0-8 Ccl: 0-1 Er: 0O-1
Minimmam: -1.5
Max irmam: 1.5 5.0 50.0
Mass Calc. Mass mDa FFPM DEE i-FIT Formla
176.9950 176.9951 -0.1 -0.6 g.0 g.1. Ce H4 N O Cl
176,9977 0.3 1.7 1z2.5 200,56 ciz H o2
I NOz A
2 .
o) Zhanghat Mass Spectrometry Center
Shanghat Institute of Organic Chemistry
2 Chinese &cademic of Sciences
High Resolution M3 Data Eeport

Instrument:  Waters Micromass GCT Pretmer lonization Mode: EI+ Electron Eneray: 70eV

Card Zerial Nunber: GCT-P-T11-05-050495

Sample Serial Numwher: HEZF-J19-317

Operator: Li

Date: 2011/06/21

Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPH / DEE: min = -1.5, max = 50.0

Element prediction: Off

Monoisotopic Mass, Odd and Even Electron Ions
221 formulaie] ewvaluated with 2 results within limitcs

Elewments Used: C: 0-60 H: 0-80 N: 0-4 0: 0-6

Minirmun:

Max irman: 1.5 5.0

Maszs Calc. Mass mba FPH

188.0223 188.0222 a.1 a.5
188.0227 -0.4 -2.1

28

{all resulcs (up to 1000) for each mass)
Ccl: 0-1 Er: 0O-1

-1.5

50.0

DEE Formala

2.0 Co H4 M2 O3
4.5 Ce H? N3 0z Cl
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29 shanghat Mass Spectrometry Center
shanghat Institute of Crganic Chemistry
Chinese Academic of Sciences
High Eesolution WS Data Eeport
Instrument:  Waters Micromass GCT Pretrier Ionization Mode: EI+ Electron Eneray: 70eV
Card Serial Number: GCT-P-T11i-07-050559
Sample ZSerial Number: HESF-WEH-J17-315
Operator: Li

Date: 2 5
Elementa omposition Report

Single Mass Analysis

Tolerance = 5.0 PPM £ DEE: twin = -1.5, max = 50.0

Element prediction: Off

Monoisotopic Mass, Odd and Even Electron Ions

218 formulale] evaluated with 2 results within limits (all results [up to 1000) for each mass)
Elemwments Used:

C: 0-60 H: 0-80 N: 0-4 G 0-F F: 0-1 Br: 0-1 I: 0-2

Minimum: -1.5

Max irnun: 1.5 5.0 50.0

Hass= Calc., Mass mla FFH DEE i-FIT Formila

173.0475 173.0475 o.o o.o 4.5 59.5. C5 He N4 02 F
173.0477 -0.2 -1.2 8.0 0.z ci0 H? M C2

Ms \

Tl ]
0
Ih Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Eesolution M3 Data Eeport
Instrument:  Waters Micromass GCT Preter [otization Mode: EI+ Electron Eneray: 70eW
Card 3Jerial Nwrker: GCT-P-T11-07-050570
Sample Serial Mwmber: HESF-LJ1z2-303
COperator: Li

Date: 2
Elementa owposition Report

SJingle Mass Analvsis

Tolerance = 1.5 mla / DEE: min = -1.5, max = 50.0

Element prediction: Off

Monoisotopic Mass, Odd and Even Electron Ions

105 formulaie] evaluated with 2 results within limits (all results (up to 1000) for each mass)
Elements Used:

C: 0-60 H: 0-80 MN: 0-4 O: 0-6 Br: 0O-1 I: 0-2

Miniroum: -1.5

Max iram: 1.5 5.0 s0.0

Nass Cale. Mass mha FPPH DEE i-FIT Formula

157.0525 157.0528 -0.3 -1.92 .0 5.4 ci0 H? N 0O
157.0514 1.1 7.0 5.5 59.8 c5 HS N4

29



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Ms

Ko e N o
O
) Shanghat Mass Spectrometry Center
2 =hanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution M3 Data Eeport
Instrument:  Waters Micromass GCT Premuer lomsation Mode: EI+ Electron Energy: 70eWV

Card Zerial Number: GCT-P-T11-07-050560
Zample Zerial Number: HESF-W3H-J17-316
COperator: Li

Date: 2011/07/15

Elemental Composition Report

Single Mass hAnalysis

Tolerance = 5.0 PPM £ DEE: mwin = -1.5, max = 50.0

Element prediction: Off

Monoisotopic Mass, Odd and Even Electron Ions

289 formulaie) evaluated with 2 results within limits (all results (up to 1000) for each wass)
Elements Used: C: 0-80 H: 0-80 N: 0-4 O 0-8 F: 0-1 Er: 0-1 I: o0-2

Minirnmar: -1.5

Max iroarn: 1.5 5.0 50.0

Mas= Calc. Mass mDa FFH DEE i-FIT Formula

199.0935 199.0995 0.0 a.o 4.5 2783323.3. c=8 H1iz N4 O F
199,0997 -0.2 -1.0 .0 C13 H13 M o

'ZMS' N

T L O
2 Shanghal Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution WS Data Eepeort
Instrument:  Waters Micromass GCT Pretmier Ionisation Mode: El+ Electron Eneroy: 70eW
Card Serial Mumber: GCT-P-T11-07-050575
Sawple Serial MNuwher: HESF-LJ12-308

Operator: Li

Date: 2011/07/25

Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPH / DEE: min = -1.5, max = 50.0

Element prediction: Off

Monoisotopic Mass, Odd and Even Electron Ions

328 formuala(e) ewvaluated with 3 results within limits (all results (up to 1000) for each mass)
Elements Used: C: 0-60 H: 0-30 N: 0-4 O 0-6 Cl: 0-1 Er: 0-1 I: 0-2

Minimum: -1.5

Max imum: 1.5 5.0 50.0

Hass Calc. Mass wha FFH DEE Formmla

219.06581 219.0654 -0.3 -1.4 12.0 15 HZ N 0O
219,0689 -0.5 -3.7 7.5 C12z HiZz Nz C1
219.,0671 1.0 4.6 12.5 C13 H7? N4

30
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Instrument:  Waters Micromass GCT Premmer [omization Mode: EI+

Shanghat Wass Spectrometry Center
=hanghai Institute of Organic Chemistry
Chinese Academic of Sciences

High Eesolution 1S Data Report

Electron Energy: 70eW

Card 3Jerial Number:
Jample Zerial MNumber:
Operator: Li

Date: 2Z011/08/29
Elemental Composition Report
SJingle Mass Analvysis
Tolerance = 5.0 FFH  /
Element prediction: ©Off

Monoisotopic Mass, Odd and Even Electron Ions

GCT-P-T11-05-050512
HEXZF-HT7-36

DEE: min = -1.5, max = 50.0

247 formula(e)] evaluated with 4 results within limits (all results

Elements Used:

C: O0-a0 H: 0-30 N: 0-4 O O0-n0 a3 0-1 cl: 0-1
Minirmnan: -1.5
Max iroam: 1.5 5.0 50.0
Mas= Calc. Mass mba FFPM DEE
173.0476 173.0477 -0.1 -0.6 3.0
173.0470 0.6 3.5 -1.0
173.0452 -0.6 -3.5 3.5
173.0454 -0.8 -4.6 -1.5

2M5‘ Yo

P L AL 8]
7 2l

Instrument:  Waters Micromass GCT Premier Ionisation Maode: EI+

[up to 1000) for each mass)

i-FIT

Formula

ci0 HY M 02

CZ H11 N3 04 3
C7 H10O Mz O Cl
Cc4 H13 05 3

“hanghai Mass Spectrometry Center
Shanghai Institute of Crganic Chemistry
Chinese Academic of Sciences

High Eesolution WS Drata Eeport

Electron Energy: T0eV

Card Zerial Number: GCT-P-T11-05-050513

Samwple Serial MNumxber: HEZF-HT7?-37

Operator: Li Date: Z011/06/29

Elemental Composition Report Jingle Mass Analvsis
Tolerance = 5.0 PFPH /! DEE: mwin = -1.5, max = 50.0
Element prediction: Off

Monoisotopic Mass, Odd and Even Electron Ions

278 formila(e) evaluated with 4 results within limits (all results

Elements Used: C: 0-60 H: 0-80 N: 0-4 o 0-6 S: 0-1

Minirmara: -1.5
Max irnarn: 1.5 5.0 50.0
Mass Calc. Mass mba PPN DEE
187.0636 187.0638 -0.2 -1.1 3.5
187.0633 0.3 1.6 8.0
157.0640 -0.4 -2.1 -1.5
187.0627 a.9 4.8 -1.0

31

(up to 1000) for each mass)
a-1

Formmula:

C8 H1z2 N2 0O Cl1
C11 HY M G2

C5 HI5 05 3

C3 H13 N3 04 3
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Shanghai Mass Spectrometry Center
Shanghai Institute of COrganic Chemistry
Chinese Academic of Sciences

High Eesolution WS Data Eeport

Electron Energy: 70e'V

i ok
Zm
Instrument:  Waters Micromass GCT Premier [onisation Mode: EI+
Card Zerial Number: GCT-P-T11-07-050574
Bawple Zerial MNumber: HESF-LJ1Z2-307

Operator: Li

Date: 2011/07/25

Elemental Composition Report

Zingle Mass Analysis

Tolerance = 5.0 FFM 7 DEE: min = -1.5, max = 50.0
Element prediction: ©Off

Monoisotopic Mass, Odd and Even Electron Ions

191 formulaie) evaluated with 2 results within limits (all results (up to 1000) for each mass)

Elements Used:
C: 0-60 H: 0-80 N: 0-4 Q: 0-6 Cl: 0O-1 Er: 0O-1 I: 0-2

Minimm: -1.5

Max irnarn: 1.5 5.0 50.0

Mas= Calc. Mass mba FFPM DEBE i-FIT Formla

171.06586 171.0654 0.2 1.2 3.0 2797603.8. Cl1 H9 N O
171.06589 -0.3 -1.8 3.5 2803425.0 C8 H1z Nz (C1

'ZMS' SN

Edhdds o)
2n ,
Shanghai Mass Spectrometry Center
Shanghat Institute of Crganic Chemistry
Chinese Academic of Sciences
High Eesclution I3 Data Report
Instrument:  Waters Micromass GCT Pretmer lonization Mode: EI+ Electron Eneroy: 70eV
Card 3erial MNwrber: GCT-P-T11-07-050573
Sawple Serial Number: HEZF-LJ1Z-306

Operator: Li

Date: 2011/07/25

Elewental Cowmposition Report

Single Mass Analysis

Tolerance = 5.0 FPPM / DEE: min = -1.5, wax = 50.0
Element prediction: Off

Monoisotopic Mass, Odd and Even Electron Ions

191 formulaije)] evaluated with 1 results within limwmits (all results (up to 1000) for each mass)

Elements Used:
C: 0-60 H: 0-20 M: 0-4 Q: 0-8 Cl: 0-1 Br: 0-1 I: 0-2

Minimum: -1.5
Max imum: 1.5 5.0 50.0
Mass Calc. Mass mla PFPH LEE i-FIT
171.0680 171.0654 -0.4 -2.3 g.0 110.5

32

Formula
C11 H® N ©
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'ZMS' a

N—CN
Lkt
O .
Shanghai Mass Spectrometry Center
Cl 20 Shanghai Institute of Crganic Chemistry
Chinese Academic of Sciences
High Resolution IS Data Eeport
Instrument:  Waters Micromass GCT Pretmer lonization Mode: EI+ Electron Eneroy: 70eV
Card 3erial Nwrber: GCT-P-T11-05-050497
Sawple Serial Number: HEZF-J19-3192
Operator: Li
Date: 2011/06/21
Elemental Cowposition Report
Single Mass Analysis
Tolerance = 5.0 FPPM £ DEE: min = -1.5, wax = 50.0

Element prediction: Off
Monoisotopic Mass, Odd and Even Electron Ions
352 formwula(e) evaluated with 3 results within limits

[all results

[up to 1000) for each mwass)

Elements Used: C: 0-60 H: 0-80 MN: 0-4 o 0-8 cl: 0O-2 Er: 0O-1
Minimum: -1.5
Max imum: 1.5 5.0 50.0
Nass Calc. Mass mDa PFPH LEE Formula
210.9595 210.9593 0.2 0.9 2.0 23 He N3 (O3 EBr
210.959:2 0.3 1.4 g.0 9 H3 N O ClZ
210.95587 0.5 3.8 12.5 21z o2 Cl
bRt
BN
O Shanghal Wass Spectrometry Center
2p =hanghai Institute of Organic Chemistry
Chinese & cademic of Sciences
High Eesolution 1S Data Report
Instrument:  Waters Micromass GCT Premuer lonisation Mode: EI+ Electron Energy: 70eV
Card Zerial Number: GCT-P-T11-07-050555
Jample Zerial Mumber: HE3F-W3H-J17-314
Operator: Li
Dbate: 2011/07/15
Elemental Composition Report
SJingle Mass Analysis
Tolerance = 5.0 FFM 7 DEE: min = -1.5, max = 50.0

Off
Odd and Even Electron Ions

Element prediction:
Monoisotopic Mass,

280 formulai(e] evaluated with 2 results within limits (all results (up to 1000) for each mass)

Elements Used:

C: 0-60 H: 0-80 MN: 0-4 O: O0-8_ . F: 0-1 Br: 0O-1 I: 0-2

Minirmm: -1.5

Maz iroam: 1.5 5.0 50.0

Mas= Calc. Mass mba FFH DEE i-FIT Formula

193.05:29 193.0528 0.1 0.5 11.0 Z2783012.8.  C13 H7? N o
193.0526 0.3 1.6 7.5 2779812.5 C8 H& N4 O F

33
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B—cn
S
24 Shanghat Mass Spectrometry Center
Shanghat Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution M3 Data Eeport
Instrument:  Waters Micromass GCT Pretruer Ionization Mode: El+ Electron Eneray: 70eW
Card 3Jerial Mumber: GCT-P-Ti1-08-050639
SJample Serial MNumber: HE3F-LG5-33

Operator: Li

Date: 2011/08/22

Elemental Cowposition Report

SJingle Mass Analvysis

Tolerance = 5.0 PPH ! DEE: mwin = -1.5, max = 50.0
Element prediction: Off

Monoisotopic Mass, Odd and Even Electron Ions

157 formulaie) evaluated with 2 results within limits (all results

Elements Used:
C: 0-60 H: 0-80 N: 0-6 O 0-4 3: 0-1 Br: 0-1

Mindimum: -1.5
Max imum: 1.5 5.0 50.0
Has= Calc. Mass wha FFH DEE
159.0147 159.0143 0.4 2.5 8.0

159.0154 -0.7 -4.4 4.5

'ZMS' Cl

X2 LA
SN
=
2r
Instrument:  Waters Micromass GCT Premmier Iomsation Mode: EI+

[up to 1000) for each mass)

Formala
C9 HE N =
C3 H3I N4 04

Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese &cademic of Sciences

High Resclution M3 Data Eeport

Electron Energy: 70eV

Card Serial MNumber: GCT-P-T11-08-050640

Sawple Serial Nuwber: HESF-45-54

Operator: Li

Date: 2z011/05/22

Elewmental Composition Report

Single Mass Analysis

Tolerance = 5.0 FPPM £ DEE: min = -1.5, wax = 50.0
Element prediction: Off

Monoisotopic Mass, ©dd and Even Electron Ions

4z7 formulaie] ewvaluated with 3 results within limits (all results

Elements Used:

C: 0-60 H: 0-30 M: 0-6 C: 0-4 3: 0-1 Cl: 0O-1 EBr:

Minimum: -1.5
Max imurm: 1.5 5.0 50.0
Mass Calc. Mass mla FFH LEE
192.9756 192.9753 0.3 1.6 g.0
192.9748 0.5 4.1 12.5
192.9765 -0.92 -4.,7 4.5

34

{up to 1000) for each mass)

Formula

C8 He M 5 Cl
ciz H O 3

C3 HZ M4 03 C1
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Instrument:  Waters Micromass GCT Premuier lonization Mode: EI+

Shanghat Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences

High Eesolution IS Data Eeport

Electron Eneray: 70eW

Card Serial Number: GCT-P-T11-08-050637

Sawple Serial MNuwher: HESF-L5-51

Operator: Li

Date: zZ011/08/22

Elemental Composition Report

3ingle Mass Analysis

Tolerance = 5.0 PPH / DEE: min = -1.5, max = 50.0
Element prediction: ©Off

Monoisotopic Mass, ©dd and Even Electron Ions

311 formula(e] evaluated with 3 results within limits (all results

Elements Used: C: 0-60 H: 0-30 MN: 0-6 O: 0-4 3: 0-1

Minimuam: -1.5
Max irmam: 1.5 5.0 50.0
Has= Calc., Mass wha FFPH DEE
220.9474 Z20.,9476 -0.2 -0.9 g.0
220.39470 0.4 1.8 -1.0
220.94583 -0.9 -4.1 -1.5

2MSI NC

rih g RN CN

2t

Instrument:  Waters Micromass GCT Premier [onisation Mode: EI+

(up to 1000) for each mass)

Formala

C9 H4 N O Br

C H8 N3 03 3 Br
C3 H10 ©4 3 Br

Zhanghai Mass Spectrometry Center
Shanghat Institute of Organic Chemistry
Chinese &cademic of Sciences

High Eesolution MS Data Eeport

Electron Energy: 70e'V

Card Zerial Number: GCT-P-T11-08-050638

Zample Zerial Number: HESF-LE-32

Operator: Li

Date: 2011/08/z22

Elemental Composition Report

Zingle Mass Analvysis

Tolerance = 5.0 FFM 7 DEE: min = -1.5, max = 50.0
Element prediction: ©Off

Monoisotopic Mass, Odd and Even Electron Ions

157 formula(e) evaluated with 2 results within limits (all results

Elements Tsed: C: 0-60 H: 0-80 N: 0-6 o 0-4 3 0-1

Minirmmm: -1.5
Mae iroam: 1.5 5.0 50.0
Mas= Calc. Mass mba FFPM DEE
168.0320 168.0317 0.3 1.8 1.0

168.0324 -0.4 -2.4 10.0

35

[up to 1000) for each mass)

Formala

2774561.8 Ca H3 N4 03 3

27732860.8 Cl0 H4 Nz O
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Instrument:  Waters Micromass GCT Premier Tonization Mode: EI+

Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences

High Resolution MS Data Report

Electron Energy: 70eWV

Card ZFerial Number: GUT-P-T1I-10-050796+

Sample Serial Number: HESF-Li0lZ-311+

Cperator: Li+

Date: 2011/10/18¢

Elemental Composition Report+

Zingle Mas= Analysis +

Tolerance = 5.0 PEM 7 DEE: min = —-1.5, max = 50.0+
Element prediction: Off +

Monoisotopic Mass, ©dd and Even Electron Ions+

330 formulaje) ewvaluated with 3 results within liwmits [(all results

Elements Used: <: 0-60 H: 0-80 N: 0-2 d: 0-6 3: 0-1

Minirmum: -1.35+
Ma iroum : 2.0 5.0 a0, 0+
Maszs= Cale. Mass mDa PEM DEE
249.07848 249.0790 -0.2 -0.8 1z.0
249.,0795 -0.7 -Z.8 7.5
249.0797 -0.9 -3.6 2.5

36

{up to 1000y for each mass)+

o

Formulad

cl6 H11 ®w o2 +

©13 H14 NHZ o Cl#
cl0 H17 o5 35+



