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1. General considerations

All the tandem reactions of gem-dihalovinyl substrate with diphenyldiselenide or diphenyldisulfide
were carried out under an air atmosphere. *H NMR, **C NMR spectra were measured on a Bruker
Avance NMR spectrometer (400 MHz or 100MHz, respectively) with CDCl3 as solvent and recorded
in ppm relative to internal tetramethylsilane standard. The peak patterns are indicated as follows: s,
singlet; d, doublet; t, triplet; m, multiplet; g, quartet. The coupling constants, J, are reported in Hertz
(Hz). High resolution mass spectroscopy data of the product were collected on a Waters Micromass

GCT instrument.
Solvents, and general chemicals were purchased from commercial suppliers and used without further

purification. All the gem-dihalovinyl substrates were synthesized according to the reported

procedures in the literature (See: Y.-Q. Fang and M. Lautens, J. Org. Chem. 2008, 73, 538).

2. Typical procedure for the tandem reaction

A sealable reaction tube equipped with a magnetic stirrer bar was charged with gem-dihalovinyl
substrate (0.50 mmol), diphenyldiselenide or diphenyldisulfide (0.25 mmol), t-BuOLi (0.50 mmol),
I, (0.050 mmol) and DMSO (2.0 mL). The rubber septum was then replaced by a Teflon-coated
screw cap, and the reaction vessel placed in an oil bath at 110 °C. After stirring the mixture at this
temperature for 12 h, it was cooled to room temperature and diluted with ethyl acetate, washed with
water and brine, dried over by Mg,SO,. After the solvent was removed under reduced pressure, the

residue was purified by column chromatography on silica gel to afford the corresponding product.
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3. Typical synthetic procedure of 1a-D

0

CO,M .
@[ Hivie L|A|D4 _ [C5H5NH][CI‘O3C|] (PCC) _ @D
NO, Et,O CHCl, NO,

To a suspension of methyl 2-nitrobenzoate (5.44 g, 30 mmol) in Et,O (90 mL) was added LiAID,4
(0.672 g, 16 mmol) in several portions at 0 °C. After addition, the mixture was stirred at 0 °C for
another 2 h before quenched by pouring into HCI (1.0 mol/L, 100 mL). The resulting mixture was
extracted with Et,O (2x60 mL), washed with NaHCOj3 (ag. 20 mL), brine (20 mL), and dried over
MgSQO,. The crude material was chromatographed with 25% EtOAc in hexanes to afford the benzyl
alcohol as a brown solid (1.52 g, 33%), which was directly used in next step.

The benzyl alcohol (1.50 g) solution in DCM (30 mL) was added PCC (pyriddinium
chlorochromate, 3.2 g), and the mixture was stirred at room temperature overnight. The resulting
mixture was filtered through a celite pad. After the celite was washed with DCM (40 mL), the
combined organic solvent was evaporated and chromatographed with 20% EtOAc in hexanes to give
the deuterated 2-nitrobenzaldehyde-D (1) as a slightly yellow solid (1.19 g, 80%).

o) D D
dD CBr,~PPh, ©\)%( Bl SnCly H,0 _ @ﬁ\( Br
NO, CH,Cl, Nolzr C,HsOH Nngr

To a solution of 2-nitrobenzaldehyde-D (I, 1.19 g, 7.76 mmol) and CBr, (3.86 g, 11.64 mmol)
in DCM (40 mL) at 0 °C was added dropwise a solution of PPh; (6.10 g, 23.28 mmol) in DCM (20
mL) by an addition funnel. The addition rate was controlled so that the internal temperature was at

1-5 °C. After addition (about 1 h), the mixture was stirred for another 0.5 h before it was warmed to
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room temperature, and stirred for an additional 1 h. The reaction mixture was filtered through a short
plug of silica gel (12 g) and was washed with a copious amount of DCM until no product was found.
Solvent was removed under reduced pressure to give a mixture of the desired intermediate and
triphenylphosphine oxide. To the mixture was added EtOH (95%, 20 mL) and SnCl,-H,O (8.76 g,
38.8 mmol). The suspension was heated at 100 °C (reflux) for 45 min, and then cooled to room
temperature. After most of the ethanol was removed under reduced pressure, H,O (20 mL) and
EtOAc (20 mL) were added. To the resulting mixture, solid K,CO3; was added carefully until pH >
10. The EtOAc layer was separated from the heterogeneous mixture, and the aqueous phase was
extracted with EtOAc until it was free of the product (4x20 mL). The combined organic solution was
washed with brine and dried over Na,SO4/K,CO3s. Solvent was removed under reduced pressure and
the residue was redissolved in Et,O. The resulting precipitated PhzP(O) was removed by filtration.
The product was further purified by flash chromatography using 10% EtOAc in hexanes. The

product (11) was obtained as a white solid (1.60 g, 74% yield over 2 steps).

D D Br
Br - —
d\( CH3SO,CI-Pyridine ©\)_<Br
NH! CHoCl NHMs
In 1a-D

To a solution of 11 (1.38g, 5.0 mmol) and pyridine (0.8 mL, 10 mmol) in DCM (10 mL) was
added dropwise MsCI (0.58 mL, 7.5 mmol) at 0 °C. The mixture was warmed slowly to room
temperature, stirred for an additional 12 h, and diluted with EtOAc (10 mL). The mixture was
washed with NaHSO, (20%, 2x10 mL), NaHCO;3; (ag. 10 mL), brine (10 mL), and dried over
anhydrous Na,SO,4. The crude mixture was purified by column chromatography on silica gel to

afford the product 1a-D as a white solid (1.71 g, 96% yield). '"H NMR (CDCls, 400 MHz) &:
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7.56-7.54 (m, 1H), 7.46-7.38 (m, 2H), 7.27-7.24 (m, 1H), 6.64 (s, 1H), 3.07 (s, 3H); °*C NMR
(CDCls, 100 MHz) &: 133.76, 130.00, 129.11, 125.79, 122.39, 95.60, 40.15. HRMS (EI) ([M]")

Calcd. for CgHsDBr,NO,S: 353.8784, Found: 353.8788.

4. Suzuki reaction of 4a with 4-MeOCgzH,B(OH),

Ph Ph
s~ s~
Pd(OAc), (2 mol%
O o), =0z (1) o
N K3PO4 (2 eq.) N
H MeOH, 60 'C H
4a 5a

A mixture of 4a (0.50 mmol), p-methoxyphenylboronic acid (0.75 mmol), Pd(OAc), (0.0010 mmol),
K3PO4 (1.0 mmol) in methanol (2.0 mL) was stirred at 60 °C for 10 h until complete consumption of
starting material as monitored by TLC. The mixture was added to brine (10 mL) and extracted with
diethyl ether (3x10 mL). The solvent was concentrated in vacuo and the product 5a was isolated by

chromatography on a silica gel column (152 mg, 92% vyield).
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5. The *H NMR spectra of isotope experiments
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6. Characterization data for all products

Se/Ph

N
H

3a: Yellow solid, m.p. 90.5-91.2 °C.
'H NMR (400 MHz, CDCls): & 8.52 (s, 1H), 7.61 (d, J = 7.8 Hz, 1H), 7.35 (d, J = 8.0 Hz, 1H),

7.30-7.23 (m, 3H), 7.21-7.13 (m, 4H); *C NMR (100 MHz, CDCls): & 136.45, 132.35, 130.56,
129.17, 129.03, 125.97, 123.13, 121.36, 120.17, 118.68, 110.59, 101.39. HRMS (EI) ([M]") Calcd.
for C14H1oN"°Br’*Se: 344.9221, Found: 344.9217.

Se/Ph

BnO
A Br
N

H
3b: Yellow oil.
'H NMR (400 MHz, CDCls): & 8.50 (s, 1H), 7.45-7.44 (m, 2H), 7.39-7.36 (m, 2H), 7.34-7.32 (m,
1H), 7.27-7.23 (m, 3H), 7.17-7.14 (m, 4H), 6.97-6.94 (m, 1H), 5.06 (s, 2H); °C NMR (100 MHz,
CDCls): 6 154.53, 137.24, 132.39, 131.62, 131.40, 129.25, 129.06, 128.49, 127.85, 127.67, 126.01,
118.77, 114.04, 111.52, 103.49, 101.22, 70.74. HRMS (EI) ([M]") Calcd. for CzHisN"*SeOBr:
450.9640, Found: 450.9636.

Se/Ph

O
S
O N
H

3c: Yellow solid, m.p. 109.5-110.1 °C.

'H NMR (400 MHz, CDCls): 5 8.45 (s, 1H), 7.27-7.14 (m, 5H), 6.96 (s, 1H), 6.80 (s, 1H), 5.94 (s,
2H): *C NMR (100 MHz, CDCl3): 5 145.68, 144.13, 132.40, 131.19, 129.14, 129.10, 126.03, 125.08,
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115.21, 101.41, 100.89, 99.22, 91.80. HRMS (EI) ([M]") Calcd. for C1sH1oNO,*Br’*Se: 388.9120,
Found: 388.9126.

Se/Ph

Br
N Br
N

H
3d: White Solid. m.p. 127.5-127.7 °C.
'H NMR (400 MHz, CDCls): & 8.58 (s, 1H), 7.74 (s, 1H), 7.32 (d, J = 8.7 Hz, 1H), 7.26 (d, J = 6.8

Hz, 2H), 7.22-7.18 (m, 4H); *C NMR (100 MHz, CDCl5): & 135.13, 132.37, 131.96, 129.37, 129.21,
126.31, 126.19, 122.80, 120.11, 114.98, 112.10, 101.27. HRMS (El) ([M]") Calcd. for
C14sHoN"*SeBr,: 422.8326, Found: 422.8330.

Se/Ph

. N

H
3e: White Solid. m.p. 133.2-133.4 °C.
'"H NMR (400 MHz, CDCls): 6 8.52 (s, 1H), 7.51-7.48 (m, 1H), 7.28-7.17 (m, 5H), 7.06-7.04 (m,

1H ), 6.96-6.91 (m, 1H); *C NMR (100 MHz, CDCls): & 160.36 (d, J = 238.9 Hz), 136.19 (d, J =
12.5 Hz), 132.08, 129.39, 129.13, 127.12 (d, J = 1.1 Hz), 126.21, 121.22 (d, J = 9.9 Hz), 118.26 (d, J
= 3.0 Hz), 110.16 (d, J = 24.3 Hz), 101.75, 97.32 (d, J = 26.7 Hz). HRMS (El) ([M]") Calcd. for
C14sHoN"*SeFBr: 362.9127, Found: 362.9125.

Ph
Se”
Cl
N Br
N
H

3f: Yellow solid, m.p. 124.5-124.8 °C.
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'H NMR (400 MHz, CDCls): & 8.60 (s, 1H), 7.57 (s, 1H), 7.28-7.17 (m, 7H); **C NMR (100 MHz,
CDCly): & 134.86, 132.02, 131.81, 129.34, 129.20, 127.39, 126.28, 123.57, 120.25, 119.72, 111.78,
101.26. HRMS (EI) ([M]") Calcd. for C1sHsNCI™Br’*Se: 378.8832, Found: 378.8835.

Ph
Se”
N Br
N
Cl H
39: Yellow oil.

'H NMR (400 MHz, CDCls): & 8.70 (s, 1H), 7.48 (d, J = 8.4 Hz, 1H), 7.36 (s, 1H), 7.27-7.12 (m,
6H); *C NMR (100 MHz, CDCls): 6 136.67, 131.99, 129.37, 129.23, 129.20, 129.13, 126.22, 122.19,
121.16, 119.19, 110.61, 101.88. HRMS (EI) ([M]") Calcd. for C14HoN"*SeCIBr: 378.8832, Found:

378.8827.
Cl Se/Ph
N Br
N
H

3h: White solid. m.p. 111.2-111.5°C
'H NMR (400 MHz, CDCls): § 8.72 (s, 1H), 7.31-7.26 (m, 3H), 7.21-7.10 (m, 5H); *C NMR (100

MHz, CDCls): § 137.76, 134.22, 129.28, 129.01, 126.51, 126.18, 125.95, 123.40, 122.76, 121.82,
109.57, 100.26. HRMS (EI) ([M]*) Calcd. for Cr4HsN"*SeCIBr: 378.8832, Found: 378.8830.

3i: White Solid. m.p. 133.9-134.2 °C.
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'H NMR (400 MHz, CDCls): § 9.23 (s, 1H), 7.97-7.93 (m, 2H), 7.68-7.66 (m, 1H), 7.58-7.55 (m,
2H), 7.51-7.47 (m, 1H), 7.30-7.27 (m, 2H), 7.19-7.14 (m, 3H); *C NMR (100 MHz, CDCly): &
132,55, 131.53, 130.72, 129.22, 129.09, 129.07, 127.09, 126.11, 126.03, 124.70, 122.29, 120.82,
119.73, 119.15, 115.38, 103.29. HRMS (EI) ([M]*) Calcd. for CisH1oN"*SeBr: 394.9378, Found:

394.9374.
Ph
Se”
N—ci
N
H
3j: Yellow oil.

'H NMR (400 MHz, CDCls): & 8.51 (s, 1H), 7.59 (d, J = 7.8 Hz, 1H), 7.35 (d, J = 8.0 Hz, 1H),
7.29-7.25 (m, 3H), 7.21-7.14 (m, 4H); ®C NMR (100 MHz, CDCls): & 134.92, 132.37, 130.39,
130.11, 129.28, 129.08, 126.04, 123.26, 121.48, 120.18, 110.63, 97.41. HRMS (EI) ([M]") Calcd. for
C14H10N"SeCl: 300.9727, Found: 300.9726.

Ph
s

N

H
4a: Yellow solid, m.p. 102.4-103.1 °C.
'H NMR (400 MHz, CDCls): & 8.47 (s, 1H), 7.62 (d, J = 7.9 Hz, 1H), 7.36 (d, J = 8.0 Hz, 1H),

7.30-7.26 (m, 1H), 7.24-7.16 (m, 5H), 7.15-7.11 (m, 1H); **C NMR (100 MHz, CDCls): § 137.41,
136.17, 129.47, 128.78, 126.27, 125.18, 123.22, 121.41, 119.24, 118.31, 110.80, 104.61. HRMS (EI)
([M]") Calcd. for C14H1oBrNS: 302.9717, Found: 302.9721.

10
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4b: White solid, m.p. 116.2-116.6 °C.
'"H NMR (400 MHz, CDCls):  8.45 (s, 1H), 7.46-7.44 (m, 2H), 7.40-7.31 (m, 3H), 7.24-7.20 (m,

3H), 7.15-7.10 (m, 4H), 6.99-6.96 (m, 1H), 5.05 (s, 2H); *C NMR (100 MHz, CDCls): & 154.54,
137.52, 137.16, 131.35, 130.40, 128.87, 128.53, 127.91, 127.73, 126.34, 125.25, 118.46, 114.16,
111.81, 104.36, 102.51, 70.76. HRMS (El) ([M]") Calcd. for CpHiNOSBr: 409.0136, Found:
409.0139.

_-Ph

S
O
< N Br
O N
H
4c: Yellow solid, m.p. 123.1-123.6 °C.

'H NMR (400 MHz, CDCls): & 8.39 (s, 1H), 7.22-7.19 (m, 2H), 7.12-7.10 (m, 3H), 6.95 (s, 1H),
6.81 (s, 1H), 5.95 (s, 2H); *C NMR (100 MHz, CDCl3): & 145.80, 144.22, 137.45, 130.96, 128.83,
126.28, 125.22, 124.05, 114.71, 104.86, 100.93, 98.34, 91.98. HRMS (EI) ([M]") Calcd. for
C1sH10NO,BrS: 346.9616, Found: 346.9613.

_Ph

S
Br
N Br
N
H

4d: White solid, m.p. 108.8-109.3 °C.
'H NMR (400 MHz, CDCls): & 8.58 (s, 1H), 7.73 (s, 1H), 7.33 (d, J = 8.6 Hz, 1H), 7.24-7.20 (m,

3H), 7.14-7.11 (m, 3H); *C NMR (100 MHz, CDCls): & 136.97, 134.86, 131.30, 128.97, 126.44,
126.32, 125.52, 121.87, 119.73, 115.09, 112.30, 104.72. HRMS (EI) ([M]") Calcd. for C14HgNSBr»:
380.8822, Found: 380.8824.

11
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S/Ph
N Br
N

F H

4e: White solid. m.p. 98.2-98.5 °C.
'"H NMR (400 MHz, CDCls):  8.59 (s, 1H), 7.50-7.47 (m, 1H), 7.23-7.19 (m, 2H), 7.14-7.10 (m,

3H), 7.07-7.05 (m, 1H), 6.96-6.91 (m, 1H); **C NMR (100 MHz, CDCls): & 160.37 (d, J = 239.1
Hz), 137.16, 136.02 (d, J = 11.5 Hz), 128.89, 126.47, 126.01 (d, J = 1.1 Hz), 125.42, 120.32 (d, J =
9.9 Hz), 117.89 (d, J = 2.8 Hz), 110.23 (d, J = 24.3 Hz), 105.17, 97.60 (d, J = 26.7 Hz). HRMS (EI)
([M]") Calcd. for C14HgNSFBr: 320.9623, Found: 320.9619.

_Ph

S
Cl
N Br
N
H

4f: Yellow solid, m.p. 132.8-133.0 °C.

'H NMR (400 MHz, CDCls): & 8.55 (s, 1H), 7.57 (s, 1H), 7.28-7.19 (m, 4H), 7.14-7.11 (m, 3H); *C
NMR (100 MHz, CDCls): & 137.04, 134.61, 130.74, 128.95, 127.49, 126.40, 125.48, 123.68, 119.88,
118.79, 111.99, 104.64. HRMS (EI) ([M]*) Calcd. for C14HgNSCIBr: 336.9328, Found: 336.9323.

_-Ph

S
N Br
N
Cl H

49g: Yellow oil.
'"H NMR (400 MHz, CDCly): & 8.64 (s, 1H), 7.47 (d, J = 8.4 Hz, 1H), 7.36 (s, 1H), 7.23-7.10 (m,

6H); *C NMR (100 MHz, CDCls): 5 137.03, 136.44, 129.32, 128.89, 128.14, 126.48, 125.45, 122.27,

12
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120.27, 118.80, 110.85, 105.39. HRMS (EI) ([M]") Calcd. for C14HyNSCIBr: 336.9328, Found:

336.9331.
Cl S/Ph
N Br
N
H

4h: White solid, m.p. 125.3-125.5 °C.
'H NMR (400 MHz, CDCls): & 8.86 (s, 1H), 7.27-7.20 (m, 3H), 7.14-7.09 (m, 5H); *C NMR (100

MHz, CDCls): 6 139.12, 137.58, 128.79, 126.22, 126.21, 125.65, 125.12, 123.70, 122.88, 121.34,
109.73, 104.49. HRMS (EI) ([M]") Calcd. for C14HgNSCIBr: 336.9328, Found: 336.9327.

_~Ph

S
o
H

4i: White solid, m.p. 128.7-129.0 °C.
'H NMR (400 MHz, CDCls): 6 9.26 (s, 1H), 7.99-7.93 (m, 2H), 7.67-7.65 (m, 1H), 7.60-7.56 (m,

2H), 7.51-7.48 (m, 1H), 7.22-7.14 (m, 4H), 7.12-7.08 (m, 1H); *C NMR (100 MHz, CDCls): &
137.65, 131.30, 130.75, 129.09, 128.83, 126.35, 126.16, 125.23, 124.78, 122.36, 120.90, 119.09,
118.73, 114.94, 106.67. HRMS (EI) ([M]*) Calcd. for C1sH1,NSBr: 352.9874, Found: 352.9875.

Ph
g
N—cl
N
H
4j: Yellow oil.

'H NMR (400 MHz, CDCl3): § 8.55 (s, 1H), 7.58 (d, J = 7.8 Hz, 1H), 7.36 (d, J = 8.0 Hz, 1H),
7.29-7.26 (m, 1H), 7.22-7.18 (m, 3H), 7.15-7.09 (m, 3H); *C NMR (100 MHz, CDCls): § 137.51,

13
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134.54,129.91, 129.41, 128.84, 126.37, 125.24, 123.35, 121.55, 119.32, 110.83, 101.02. HRMS (EI)
(M) Calcd. for C14H10NSCI: 259.0222, Found: 259.0223.

_~Ph

S
\Br
N
H
O

4k: White solid, m.p. 175.7-175.9 °C.
'H NMR (400 MHz, CDCl3): 6 9.15 (s, 1H), 8.10 (s, 1H), 7.78 (d, J = 8.3 Hz, 1H), 7.62 (d, J = 8.4

Hz, 1H), 7.22-7.18 (m, 2H), 7.13-7.11 (m, 3H), 2.68 (s, 3H); *C NMR (100 MHz, CDCls):  198.06,
136.91, 135.93, 133.40, 132.53, 128.90, 126.60, 125.53, 122.41, 121.91, 119.10, 111.47, 105.89,
26.86. HRMS (EI) ([M]") Calcd. for C15H1,NOSBr: 344.9823, Found: 344.9828,

_Ph

S
CLp—)-om
N
H
5a: Colorless oil.

'H NMR (400 MHz, CDCls): § 8.51 (s, 1H), 7.71 (d, J = 8.7 Hz, 2H), 7.64 (d, J = 8.0 Hz, 1H), 7.45
(d, J = 8.0 Hz, 1H), 7.29-7.25 (m, 1H), 7.20-7.16 (m, 3H), 7.13-7.11 (m, 2H), 7.08-7.05 (m, 1H),
6.98 (d, J = 8.7 Hz, 2H), 3.85 (s, 3H); °C NMR (100 MHz, CDCls): & 159.98, 149.65, 142.20,
139.47, 135.76, 131.32, 129.45, 128.82, 12551, 124.58, 123.96, 123.04, 121.06, 119.72, 114.26,
111.07, 55.35. HRMS (EI) ([M]") Calcd. for Cp;H:7NOS: 331.1031, Found: 331.1029.

14
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7.'H, ® C NMR and HRMS spectra
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@ Ph
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry+
Chinese Academic of Sciences+

High Resolution MS Data Report+ Eih k-
Instument:  Waters Micromass GCT Premier Ionisation Mode: EI+ Electron Energv: 70V
Card Serial Number: GCT-P-T1Z2-01-050165+
Sample Serial Number: HBSF-Ljg-352+ Se,Ph
Operator: Li+
Date: 2012/03/18+¢ B
Elemental Composition Report+ Br
Single Masz Analysis + M
Tolerance = 5.0 PPFM / DBE: min = -1.5%, max = 50.0+ 3a H

Element prediction: Off +

Monoizotopic Masszs, 0dd and Even Electron Ions+

710 formula(e) evaluated with § results within limits (all results (up to 1000) for each mass)+

Elements Used:+

C: 0-15 H: 0-80 N: 0-1 79Br: 0-1 81Br: 0-1 T45e: 0-1 TeSe: 0-1 775e: 0-1 785e: 0-1 d05e:

0-1 +
825e: 0-1
Minimuom: -1.5+
Maximum: 2.0 5.0 50.0+
Mass Calc. Mass mDa PEFM DBE Formula+
344.9217 344.9221 -0D.4 -1.2 11.0 Cl4 H10 N 79Br 74Se +
344.8212 0.5 1.4 1.5 C7 H20 N 74Se 76Ss 77Se +
344.9223 -0D.8 -1.7 -1.5 C7 H22 81Br 78Se 80Se +
344.9224 -0.7 -2.0 -1.5 Cé H21 N 7%Br 775s 825e +
344.9226 -0.9 -2.6 12.5 C15 H11l 76Se 78Se +
344.9204 1.3 3.8 12.5 Cl4 H10 N 7&Se 77S5e +
344.9233 -1.8 -4.6 1.5 C& H21 745 765e 78Se #
344.3201 1.6 4.6 -1.5 C6 H21 N 81Br 77Se 80Se +
Shanghai Mass Spectrometry Center ?MS,
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences LA
High Resolution MS Data Report
Instrument: Waters Micromass GCT Premier lonisation Mode: El+ Electron Energy: 70eV
Card Serial Number: GCT-P-T12-06-050463
SEHPh
Sample Serial Number: HBSF-LiJO6-535 BnO
Operator: Li ) R Br
Date: 2012/06/01 H

3b

Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 FEM i DEE: min = -1.5, max = 50.0
Element prediction: Off

Monoisctopic Mass, 0Odd and Even Electren Ions
493 formula({e]l evaluated with 5 results within limits (all results {up te 1000) for esach mass)
Elements Used:

Ci 0-60 H: 0-80 M: 0-4 Q: 0-4 Br: 0-1 T45e: 0-1

Minimum: -1.5

Maximum: 2.0 5.0 50.0

Mass Calc. Mass mDa PEM DEBE i-FIT Formula

450.9636 450.9633 0.3 0.7 26.0 2773312.8 C28 H6 N O Br
450.9640 -0.4 -0.9 15.0 2773330.2 C21 H1e W O Br T4Se
450,9627 0.9 2.0 15.5 2773300.5 C19% Hl4 N4 Br 7T4Se
450.9619 1.7 3.8 26.3 2773302.3 C26 H4 N4 Br
450. 9616 2.0 4.4 30.5 2773308.5 C31 HS T45e
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Shanghai Mass Spectrometry Center+
Shanghai Institute of Organic Chemistry+
Chinese Academic of Sciences+

High Resolution MS Data Report+

Ms

. FY YL L

Instrument: Waters Micromass GCT Ionisation Mode: EI+ Electron Energy: 70eV«
Card Serial Number: GCT-T12-01-050165+
Sample Serial Number: HBSF-Ljg-5S6+ SEHPh
Operator: Li+

S pr
Date: 2012/03/19¢ N
Elemental Composition Report+ H

Single Mass Analysis +

Tolerance 5.0 PEM / DBE: min
Izotope cluster parameters: Separation
Monoiszotopic Mass,
11583 formula(e)

-1.5,

max = 50.0+

1.0 Abundance = 1.0%+

0dd and Even Electron Iona+
evaluated with 5 results within limits

(all results

fup to 1000)

3c

for each massz)+

Minimuom: —1.5¢
Maximom: 2.0 5.0 50.0+
Ma== Calc. Mass mDa PFM DBE Score Formula+
388.9126 s88.8127 -0.1 -0.2 14.5 1. Cl6 HI10 N ©O 77Se 80Se ¢
388.8124 0.2 0.5 13.5 3. Clg H11 02 76Se 78Se ¢
388.8120 0.8 1.6 12.0 z. €15 HID N 02 79Br 745e +
s88.9118 0.7 1.8 13.0 4. Cl6 H10 N © 78Br 78Se +
388.9117 0.8 2.2 13.0 5. Cl6 H10 N O 81Br T&Se+
+
Shanghai Mass Spectrometry Cemmj
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences ri kit e
High Resolution MS Data Report
Instrument: Waters Micromass GCT lonisation Mode: El+ Electron Energy: 70eV
Card Serial Humber: GCT-TI2-04-080312
Sample Serial Mumber: HBSF-LiR22-512 ge-Ph
Br
Operator: Li
’ N Br
Date: 2012/04/26 H
3d
Elemental Composition Report
Single Mass Bnalysis ) o
Tolerance = 5.0 FEM / DBE: min - -1.5, max = 50.0 .
[=otope cluster parameters: Separation = 1.0 Abundance = 1.0%
| i soteopic Mass, Odd and Even Electron Ions . .
:i;O;ZZmuﬁa[e] evaluated with 2 results within limits (all results (up te 1000} for aach mass)
ini -1.5
Minimum:
Maximums 2.0 5.0 5.0 N )
Mass Cale. Mass mba FFM DEE ?core E?:muﬁz 4 Be2 113e
| 22.83: 0.8 11.0 : Se
#2830 3233";‘%3 i —2.2 B.5 2 C11 B7 06 CL Br T4Se
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Shanghai Mass Spectrometry Center

Shanghai Institute of Organic Chemistry

Chinese Academic of Sciences

High Resolution MS Data Report LAt

Instrument: Waters Micromass GCT Premier lonisation Mode: El+ Electron Energy: 70eV

Card Serial Number: GCT=-P=-T12-04-0S0380
se-Ph
Sample Serial Humber: HBESF-LiM6-531
Operator: Li b Br
F N
Date: 2012/05/18 H

Je
Elemental Composition Report
Single Mass Analysis
Tolerance = 5.0 PFM ! DBE: min = -1.5, max = 50.0
Element prediction: Off

Monoisotopic Mass, Odd and Even Electron Ions
1064 formula(e) evaluated with 10 results within limits (all results (up te 1000) for each mass)
Elements Used:

C: 0-80 H: 0-80 N: 0-1 F: 0-1 Br: 0-1 745e: 0-1 T65e: 0-1 778e: 0-1 T65e: 0-1 205e:
B25e: 0-1
Minimum: -1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PEM DBE i=FIT Formula
362.9125 362.9127 =-0.2 -0.86 11.0 2773035.0 Cl4 H9 N F Br 745e
362.9123 0.2 0.6 3.0 2773309.3 C9 H20 7BSe 7T75e 825e
362.9129 -0.4 -1.1 -1.5 2773310.5 Cé H20 N F Br 773= B825e
362.9121 0.4 1.1 15.5 2773270.8 C17 E% 745 76Se
362.9132 =-0.7 -1.9 12.5 2773296.0 Cl5 K10 F 763e 7T8Se
362.9117 0.8 2.2 1.5 2TT3307.8 C7 K19 W F 7452 7TeSe 773e
362.9133 -0.8 -2.2 12.5 2773292.8 Cle H10 Br B25e
362.9139 -1.4 -3.59 1.5 2773296.5 C8 H20 F 7i45e 765e 7TBS5e
362.9140 -1.5 -4.1 1.5 2773296.0 C% H20 Br 745e #2Se
362.9110 1.5 4.1 12.5 2773309.0 Cl4 HI N F 7632 77Se
Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry+ leS\
Chinese Academic of Sciences+
High Resolution MS Data R LBREE <
1g esolution ata Feport+
Instrument: Waters Micromass GCT Premier Ionisation Mode: EI+ Electron Energy: 70V
Card Serial Number: GCT-P-T12-01-050167+
Sample Serial NHumber: HESF-Lj8-54+ SedPh
Operator: Li+ Cl
Date: 2012/03/13+ \
Elemental Composition Report+ Br
Single Mazz Lnalysisz ¢ N
Tolerance = 5.0 PPM S/ DBE: min = -1.5, max = 50.0+ H
Element prediction: Off + 3f

Monoisotopic Mass, 0dd and Even Electron Ions+

1569 formula(e) evaluated with 15 results within limits (all results (up to 1000) for each mass)+

Elements Used:+

C: 0-20 H: 0-80 N: 0-1 Cl: 0-1 78Br: 0-1 81Br: 0-1 745e: 0-1 T65e: 0-1 T78e: 0-1 788e: 0-1
805e: 0-1 825e: 0-1 +

Minimum: -1.5¢+

Maximum: 2.0 5.0 50.0+

Mass Calc. Mass mDa PEPM DBE Formula+

378.8835 378.83836 -0.1 -0.3 12.5 C15 H10 Cl 765e 785e +
378.8834 0.1 0.3 18.0 Clg HE 775e 805e ¢
378.8834 0.1 0.3 -1.5 Cé H2Z0 N C1l 78Br 775e 325e +
378.8833 0.2 0.5 -1.5 C7 H21 Cl1 81Br 78Se 80Se #
378.8833 0.2 0.5 5.5 Cll H16 7T8Br 745e 785e +
378.8832 0.3 0.8 5.5 Cl1l H16 81Br 745e 76&5e +
378.8832 0.3 0.8 11.0 Cl4 HS N C1 738Br 745e #
378.8841 -0.8 -1.8 7.0 Cll H1& 745e 7T75e 80Se #
378.8843 -0.8 -2.1 1.5 C8 HZ0 CL 745e 765e 7T85e +
378.33826 0.9 2.4 16.5 Clgd H6 7T9Br 785e +
378.8844 -0.9 -2.4 2.5 C10 H17 78Br 81Br 825e +
378.8824 1.1 2.8 16.5 .. Cl3a HE 81Br 765e +
378.8822 1.3 3.4 1.5 2773085.5 C7 H1S% N Cl 745e 76&5e 775e +
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences LRt ta

High Resolution M5 Data Report

Instrument: Waters Micromass GCT lonisation Mode: EI+ Electron Energy: 70eV

Card Serial Number: GOT-T12-04-050320

_ se-Ph
Sample Serial Number: HBSF=LiRZZ=58Z20

Operator: Li A Br
Date: 2012/04/26 cl ”

3g

Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 FPM 4 DBE: min = =1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance - 1.0%

Monoisotopic Mass, Odd and Even Electron Ions
135 formulale) evaluated with 2 results within limits (all results (up to 1000} for esach mass)

Minimumz -1.5

Maximum: 2.0 5.0 50.0

Mass Calc. Mass mDa PEM DEE Score Formula

37,8827 37e.aez27 0.0 0.1 15.5 1 Cl7 H&é O Br TdSe
37E.8B32 -0.5 -1.2 11.0 2 Cl4 H% N C1 Br 7T435e

Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences YIS
High Resolution MS Data Report

Instrument: Waters Micromass GCT lonisation Mode: EI+ Electron Energy: T0eV
Card Serial Humber: GOT-T712-04-050319
- , Cl ge-Ph
Sample Serial Wumber: HESF-LiRZZ-519
Operator: Li AN Br
Date: 2012/04/26 N
3h

Elemental Compesition Report

Zingle Mass Analysis
Tolerance = 5.0 EPEM ! DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0  Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron Ions .
1195 formula(e] evaluated with 2 results within limits (all results {up teo 1000} for each mass)

Minimum;: -1.5

Maximum: z.0 5.0 50.0

Mass Calc. Mass mDa FEM DEE Score Formula

378.84830 378.8832 -0.2 -0.4 11.0 2 cl4 HS N C1 Br 745e
378.8827 0.3 0.8 15.5 1 €17 H6 0O Br 7J4Se
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences

High Resolution MS Data Report

Instrument: Waters Micromass GCT Premier lonisation Mode: EI+

Electron Energy: 70eV

Ligh#ts

Card Serial Number: GCT-P-T12-04-050382

Sample Serial Number: HBSF-LiM6-533

Operator: Li

Cate: 2012/05/18

Elemental Composition Report
Single Mass Rnalysis

\Br

ge-Ph

Tolerance = 5.0 PEM  /  DBE: min = -1.5, max = 50.0 3i
Element prediction: Off
Monoisotopic Mass, Odd and Even Electron ILons
1237 formulale) evaluated with 14 results within limits (all results {up to 1000) for each mass)
Elements Used:
C: 0-60 H: 0-80 W: 0-1 F: 0-1 Br: 0O-1 T45e: 0-1 T65e: 0-1 775e: 0-1 TESe: 0-1 g03e:
B2Se: 0-1
Minimum: -1.5
MMaximum: 2.0 5.0 50.0
Mass Calec. Mass mDa PEM DBE i=-FIT Formula
354.9374 354.9375 =-0.1 =-0.3 2.0 2773045.5 Cl0 H23 F 745e 77%e d23%e
394.9371 0.3 0.8 25.0 2773041.3 C25 HZ N Br
384 .9378 -0.4 -1.0 14.0 2773013.8 cig H12 N Br TJ4se
394.9379 -0.5 ~1.3 1.5 2773045.0 C9 HZ3 N F 765e 175e 7T8Se
394.9368 0.6 1.5 4.5 2773044.3 i N 745e T65e T173e
3949380 -0.6 -1.5 1.5 2773046.5 i N Br 77%e 825e
384.9367 0.7 1.8 13.0 2773046.5 i F 775e §825e
394 .9382 -0.3 =2.0 15.5 2773038.5 | TeSe Jdse
394.9365 0.9 2.3 25.5 2773014.5 C25 HZ F 74Se
394.9361 1.3 3.3 15.5 2773045.3 Cl8 H1Z2 N 76Se T75e
394.9388 -1.4 -3.5 11.0 2773036.0 Ci6 HI3 N F Br 78S5e
394.9330 =1l.6 =4.1 4.5 2773036.8 Clz HZ3 745e 7T65e TH5e
334, 9357 1.7 4.3 0.5 2773037.3 Cl0 H23 F Br 7J45e E0Se
394.,09355 1.9 4.8 3.0 2773041.8 C10 H23 N T768e B0Se B25e
Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences EX T L
High Resolution MS Data Report
Instrument: Waters Micromass GCT lonisation Mode: El+ Electron Energy: 70eV
Card Serial Number: GCT-T12-04-050316
Sample 3erial Number: HBSF-LiAZZ-516 Se Ph
Qperator: Li
S—ai
Date: 2012/04/26
N
H
3
Elemental Composition Report
Single Mass Rnalysis
Telerance = 5.0 PPM ! DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monoisotopic Mass, Odd and Even Electron Ions
190 formula(e) evaluated with 3 results within limits (all results (up to 1000} for each mass)
Minimum: -1.5
Max imum: 2.0 5.0 50.0
Mass Calc. Mass mDa FEM DBE Score Formula
300.9726 300,9727 0.1 -0.2 11.0 3 Cl4 H1O N Cl 7J4Se
300.9722 0.4 1.4 15.5 2 C17 HT O T48e
300.9719 0.7 2.2 22.0 1 C21 W C1
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Shanghai Mass Spectrometry Center+
Shanghai Institute of Organic Chemistry+
Chinese Academic of Sciences+

High Resolution M$ Data Report+ Eih kg
Instument:  Waters Micromass GCT Premier Tonisation Mode: EI+ Electron Energy: 70V
Card Serial Number: GCT-P-T11-12-050935+
Sample Serial Number: HBSF-D28-524+ S"’Ph
COperator: Li+
Date: 2011/12/15¢ R
Elemental Composition Report+ Br
Single Mass Analysis + N
Tolerance = 5.0 PPFM / DBE: min = -1.5, max = 50.0+
Element prediction: Off + Aa

Monoisotopic Mass, Odd and Even Electron Ions+

445 formula(e) evaluated with 3 results within limits (all results (up to 1000) for each mass)+
Elements Used:+

C: 0-860 H: 0-80 N: 0-4 O: 0-8 5: 0-1 Br: 0-1 +

Minimuam: -1.5+

Maximam: 2.0 5.0 50.0+

Massz Calc. Mass mDa PEM DBE Formula+

302.8721 302.8717 0.4 1.3 10.0 Cl4 H10 N 5 Br +
302.8728 -0.8 -2.8 6.5 Cd8 H3E N4 04 Br +
302.571Z2 0.8 3.0 12.5 Clz H3 N2 06 5 +

£ -
Shanghai Mass Spectrometry Center Bt

Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS Data Report

Instrument: Waters Micromass GCT Premier Ionisation Mode: El+ Electron Energy: 70eV
Card Serial Mumber: GCT=P=-T12-06-050462
g—FPh
Sample Serial Number: HBSF-LiJ06-534
F BnO
Operator: Li N Br
Date: 2012/06/01 H

4b
Elemental Composition Report

Single Mass Rnalysis
Tolerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Monoisotopic Mass, Odd and Even Electron Ions
460 formula(e) evaluated with 5 results within limits (all results (up to 1000) for each mass)
Elements Used:

C: 0-60 H: 0-8B0 M: O-4 O: 0-4 S: 0-1 Br: 0-1

Minimums: -1.5

Maximum: 2.0 5.0 50.0

Mass Calc. Mass mDa EPM DEE i-FIT Formula

409.0133 409.0136 0.3 0.7 14.0 2.6 c2l1 H16 N O S Br
409,0150 -1.1 -2.7 30.5 1035.8 C28 H N4 O
409.0124 1.5 3.7 26.0 1024.5 C25 H3 N3 04
409.0123 1.6 3.9 14.5 1.8 Cl% Hl4 N4 S Br
409.0157 -1.8 -4.4 21.0 942.9 C22 H7 N3 04 8
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry+ IzMSI

Chinese Academic of Sciences+

. . x -
High Resclution MS Data Report+ Akt
Instument.  Waters Micromass GCT Premier Icnisation Mode: EI+ Electron Energy: 706V
Card Serial HNumber: GCT-P-T12-01-050163+
Sample Serial Number: HBSF-Lj8-55+ S’dFm
o Liv 0 b
erator: 1

v < Br
Date: 2012/03/18¢ 0 N
Elemental Composzition EReport+ H
Single Mass Analysis + 4c
Tolerance = 5.0 PEM / DBE: min = -1.5, max = 50.0+

Element prediction: Off +

Monoisotopic Mass, 0dd and Even Electron ILons+

181 formula(e) evaluated with 2 results within limits (all results (up to 1000} for each mass)+
Elements Used:+

C: 0-30 H: 0-80 N: 0-1 0: 0-2 5: 0-1 Cl: 0-1 Br: 0-1 +

Minimam: -1.5+
Maximuam: 2.0 2.0 20.0+
Mass Calc. Mass mDa FFM DEE Formula+
346.9613 346.%616 -0.3 -0.9 11.0 Cl5 H10 N Q02 5 Br +
346.595%6 1.7 4.8 22.0 Czz H2 N 5 CL +
+
+
+
al
. BT RS B
Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS Data Report
Instrument: Waters Micromass GCT Premier lonisation Mode: EI+ Electron Energy: 70eV
Card Serial Number: GCT-2-T12-04-080311
i g—Ph
Sample Serial Number: HBSF-LiR22-511 Br
Operator: Li \\ Br
Date: 2012/04/25 N
H
4d

Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 FPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Monoisotopic Mass, Odd and Even Electron Ions

749 formula(e) evaluated with 5 results within limits (all results (up to 1000) for each mass)
Elements Usead:

C: 0-60 H: 0-80 N 0-1 o 0-6 5: 0-2 Br: 0-3 I: 0-1

Minimum: -1.5

Maximums: 2.0 5.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Formula

3B80.8824 3B0.8822 0.z 0.5 10.0 5547044 .5 Cl4 HY W 5 Br
3B0.8829 -0.5 -1.3 0.5 5547044.5 c8 H15 03 s52 Brz
380.8835 -1.1 =2.9 1.5 5547043.0 C7 H11 ©5 Br I
3B0.BEBL10 1.4 3.7 5.5 5547044.0 Cc1ll H11 s Br I
3B0.883E -1.4 =-3.7 3.0 5547008.5 Cée HE N 06 52 I
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry

Chinese Academic of Sciences Rl k-
High Resolution MS Data Report
Instrument: Waters Micromass GCT lonisation Mode: EI+ Electron Energy: T0eV
Card Serial Number: GCT=Ti2-04-050318
g—Ph
Sample Serial Number: HESF-LiR22-518
Operator: Li AN Br
Date: 2012/04/26 F H
de
Elemental Composition Report
Single Mass Analysis
Tolerance = 5.0 PPM i DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monolsotopic Mass, 0dd and Even Electron Ions A
701 formulaie) evaluated with 5 results within limits {all results (up te 1000) for each mass
Minimum: -1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mba BEM DBE Score Fermula
320.9619 320.5618 0.1 0.4 21.0 5 c20 N 02 C1
320.9623 =0.4 -1.3 10.0 1 Cl4 H% W Br S F
320.9615 0.4 1.3 1.0 2 C7 H13 W 08 Cl Br
320.9524 -0.5 =1.7 11.5 3 ©14 H&6E 05 ©1 S
320.9629 -1.0 -3.1 17.0 4 c17 H N 03 C1 F
Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry+
Chinese Academic of Sciences+ ranat
. . -
High Resolution M5 Data Report+
Instrument:  Waters Micromass GCT Premier Ionisation Mode: EI+ Electron Energv: 70eV

Card Serial Number:
Sample Serial Number: HBSF-Ljg8-53+

Operator: Li+

Date: 2 )
Elementa omposition Report+
Single Mass RAnalysis +
Tolerance 5.0 PEM /
Element prediction: Off +
Monoi=zotopic Ma=zs,
123 formula(e)
Elementzs Used:+

DBE: min

C: 0-20 H: 0-30 N: 0-1 0: 0-2

Minimum:

Maximum: 2.0

Massz Calc. Mass mDa

336.9323 336.9323 0.0
336.9328 -0.5

+

+

-1.

GCT-P-T1Z2-01-050166+

0dd and Even Electron Iona+
evaluated with 2 results within limits

g—Ph
Cl
h Br
N
H
5, max = 50.0+ 4
(all results (up to 1000)
5: 0-1 Cl: 0-1 Br: 0-1 +
-1.5+
5.0 50.0+
FFM DBE Formula+
0.0 14.5 C17
-1.5 10.0 Cl4
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. ERAAT=
Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution MS Data Report
Instrument: Waters Micromass GCT Premier Ionisation Mode: EI+ Electron Energy: 70eV
Card Serial Number: GCT=P=T12-04-050315
g—FPh
Sample Serial Number: HBSF-LiR22-515
Operator: Li \ Br
Date: 2012/04/25 Cl H
4g
Elemental Compositien Report
Single Mass Analysis
Tolerance = 5.0 PFM / DBE: min = =-1.5, max = 50.0
Element prediction: Off
Monoisotopic Mass, Odd and Even Electron Ions
759 formula(e) evaluated with 6 results within limits {all results (up te 1000) fer each mass)
Elements Used:
C: 0-860 H: 0-80 H: 0=1 0: 0=6 S5: 0-1 c1l: 0-1 Br: 0-3 I: 0-1
Minimum: -1.5
Maximum: 2.0 5.0 50.0
Mass Calc. Mass mDa PEM DBE i-FIT Formula
336.9331 336,938 0.3 0.9 10.0 5548027.5 Cl4 HY N 5 Cl1 Br
336.9323 0.8 2.4 14.5 5546027.0 C1? H& O 5 EBr
336.9340 =0.9% -2.7 1.5 5548025.5 C7T H1l1 Q5 €1 I
336.9315 1.6 9.7 5.5 5548025.5 Cll H11 & Cl1 I
336.9347 -1.6 4.7 -1.0 5546028.0 C7 H17 W 02 & Br2
336.9348 -1.7 -5.0 10.5 5546027.0 Cl3 H6 OB Br
. rdadt<
Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences
High Resolution M3 Data Report
Instrumment: Waters Micromass GCT Premier lonisation Mode: EI+ Electron Energy: 70eV
Card Serial Number: GCT-p-T12-04-050313
0 g—Ph
Sample Serial Humber: HBSF-LiAZ2-513
Operator: Li
P . N Br
Date: 2012/04/25 N
H
4h
Elemental Composition Report
Single Mass Bnalysis
Tolerance = 5.0 FFM / DBE: min = -1.5%, max = 50.0
Element prediction: Off
Monoisctopic Mass, Odd and Even Electron Ions
759 formulale) evaluated with 5 results within limits (all results (up tec 1000) for sach mass)
Elements Used:
C: 0=-&0 H: 0=80 M: 0-1 G: D=6 3: 0-1 cl: 0-1 Br: 0=3 I: O0=1
Mindmum: =-1.5
Maximuam: 2.0 5.0 50.0
Mass Calc. Mass mDa PEM DEE i-FIT Formula
336,8327 336,8328 -0.1 =0.3 10.0 33.9 Cl4 H$ N S5 Cl Br
336.9323 0.4 1.2 14.5 95,2 Cl7 H& © S BEr
336.9315 l.2 3.6 5.5 276.6 c11 H11 5 1 I
336.9340 =1.3 -3.9 1.5 276.1 c?T BH11 ©05 cCl T
336.9313 1.4 4.2 4.0 29.9 Cl0 H13 N 02 BrZ
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Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry

Chinese Academic of Sciences ERAiE
High Resolution MS Data Report
Instrument: Waters Micromass GCT Premier lonisation Mode: EI+ Electron Energy: 70eV
Card Serial Number: GCT-P-T12-04-050381
s— Ph

Sample Serial Number: HBSF-LiM6-532

Operator: Li O R Br
Date: 2012/05/18 O N
4i

Elemental Composition Report

S5ingle Mass Analysis
Telerance = 5.0 PPM / DBE: min = -1.5, max = 50.0
Element prediction: Off

Mencisotopic Mass, Odd and Even Electron Ions
393 formula(e) evaluated with 3 results within limits {all results {up to 1000} for each mass)
Elements Used:

C: 0-80 H: 0-80 H: 0-4 0: 0-4 S: 0-1 Br: 0-1
Minimums: -1.5
Maximuams 2.0 5.0 530.0
Mass Calec. Mass mDa PFM CBE i-FIT Formula
352.9875 352.9875 0.0 0.0 24,5 1261.0 C24 H 04
352.59874 0.1 0.3 13.0 -1 Cl8 H1Z N S Br
352.95885 -1.0 -2.8 9.5 15.7 ClZ H1O0 N4 ©O4 Br
- LRt
Shanghai Mass Spectrometry Center
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences

High Resolution MS Data Report

Instrument: Waters Micromass GCT Premier Ionisation Mode: El+ Electron Energy: 70eV

Card Serial Mumber: GCT-P-T12-04-050314

s—Fh
Sample Serial Number: HBSF=-LiR22-514
Operator:  Li

Bl
Date: 2012/04/25 N

H

Elemantal Composition Report

Single Mass Analysis
Tolerance = 5.0 PPM ! ODBE: min = -1.5, max = 50.0
Element prediction: Off

Monoisotopic Mass, Odd and Even Electran Ions

422 formulaie) evaluated with 2 results within limits (all results [up te 1000) for each mass)
Elements Used:

C: 0-60 H: 0-80 H: 0-1 0: 0-6 5: 0-1 Cl: 0-1 Br: 0-3 I: 0-1

Mirnimuam: -1.5

Maximum: 2.0 5.0 50.0

Mass Calc. Mass mDa FEM CEE i-FIT Formula

259.0223 259.0222 0.1 0.4 1¢.0 165.7 Cl4 HIO N 5 C1
259.0218 a.5 1.9 14.5 6a2.2 cl7 HT © 8§
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Shanghai Mass Spectrometry Center 'ZMS
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences ERARY

High Resolution MS Data Report

Instrument: Waters Micromass GCT Premier lonisation Mode: EI+ Electron Energy: 70eV

Card Serial Number: GCT-P-TIZ-06-050464

g—Ph
Sample Serial Mumber: HBSF-LiJO&-536
Operator: Li 0 R Br
Date: 2012/06/01 H
4k

Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 PEM ! DBE: min = =1.5, max = 50.0
Element prediction: Off

Monoisotopic Mass, 0Odd and Even Electren lons

382 formula(e) evaluated with 2 results within limits {all results (up to 1000) for each mass)
Elements Used:

C: 0=-60 H: 0-80 M: 0-4 Q: 0-14 5: 0-1 Br: 0-1

Minimum: -1.5

Maximum: 2.0 5.0 50.0

Mass Calc. Mass mDa FFM DBE i=FIT Formula

344.5828 344,8823 0.5 1.4 11.0 3.2 c1eé H12 N © 35 Br

344.9844 -1.6 -4.6 18.0 604.1 c17 H3 N3 04 5

Shanghai Mass Spectrometry Center ,ZMS,
Shanghai Institute of Organic Chemistry
Chinese Academic of Sciences ERRAL<

High Resolution MS Data Report

Instrument: Waters Micromass GCT Premier Tonisation Mode: EI+ Electron Energy: 70eV

Card Serial Number: GCT-P-T12-06-050465

Sample Serizl Number: HESF=-LiJ0&6=-537 S/Ph
Cperator: Li
b OMe
Date: 2012/06/01 N
H
Elemental Composition Report Sa

Single Mass Analysis
Tolerance = 5.0 PFM ! DBE: min = -1.3, max = 50.0
Element prediction: Off

Monoisotopic Mass, Odd and Even Electron Ions

369 formula(e} evaluated with 3 results within limits (all results (up to 1000) for each mass)
Elements Used:

C: 0-60 H: 0-80 Ny 0-4 0: 0-4 S: 0-1 Br: 0-1

Minimums -1.5

Maximum: 2.0 5.0 50.0

Mass Calc, Mass mDa PEM DEE i-FIT Formula

331.1029 331.1031 0.2 -0.6 14.0 2.2 C21 H17 N O 3
331.1021 0.8 2.4 3.5 8236.4 Cl4 H24 NZ 02 Br
331.1017 1.2 3.6 14.5 4.8 Cl9 H15 N4 S
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