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1. General Information

Proton and carbon nuclear magnetic resonance ( 'H and *C NMR) spectra were
recorded on 400/600 MHz spectrometers. Chemical shifts () are reported in parts per
million (ppm) relative to residual solvent signals (CHCl; , 7.26 ppm for 'H NMR,
CDCl; , 77.0 ppm for >C NMR). Data are reported as follows: chemical shift (3),
multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, dd = doublet of doublets,
dt = doublet of triplets, m = multiplet, br = broad signal), coupling constants (Hz).
Mass spectra were measured on MS spectrometer (EI) or LC/MS/MS (ESI-MS).
HRMS analysis were taken on an analysis instrument. Chromatographic purification
of products was accomplished using airforced- flow chromatography. The
enantiomeric excess (ee) of the products was determined by chiral stationary phase

HPLC. Optical rotations were measured with a polarimeter.

2. Materials

Unless otherwise noted, materials were purchased from commercial suppliers
and used without further purification. All the solvents were treated according to
general methods." Flash column chromatography was performed using 200-300 mesh
silica gel. N-methyl isatins 1a-l1 were prepared according to literature procedures from
commercially available isatins using a methyl protection reaction.” Sulfonium salts
2a-c were prepared as described by Aggarwal et al.’ from optically active Camphor,

which was commercially available and used as received.
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3. Details for Condition Optimization

Table S1. Study of solvent and concentration effect”

o } o}
|Br o TMG (2.5 equiv.) o
@E/Ng:o * ;&;I\Slle NEt, solvent, RT FO N
\ N
\
1a 2a 3aa
entry solvent conc. [M] t (h) yield (%)’ dr’ ee(%)”
1 MeCN 0.05 24 92% >95:5 74
2 CH,Cl, 0.05 24 92% >95:5 85
3 CHCl; 0.05 24 64% >95:5 88
4 THF 0.05 24 95% >95:5 90
5 MeOH 0.05 48 43% >95:5 78
6 Toluene 0.05 24 99% >95:5 89
7 Xylene 0.05 24 99% >95:5 89
8 Et,0 0.05 24 99% > 95:5 91
9 Et,0 0.1 24 99% >95:5 90
10 Et,O 0.025 24 99% >95:5 91

@ Reaction conditions: 1a (0.15 mmol), 2a (0.18 mmol), TMG (0.375 mmol), solvent, rt. ® Yield of isolated product. °

Determined by 'H NMR. ¢ Determined by chiral HPLC analysis.

Table S2. Study of base effect”

[o] _ [o]
@d:o . +éBr 6 - Base (x equiv.) 0- NEt,
N oMe 2 Et,0, RT ‘=0

\ N
\
1a 2a 3aa
entry base X yield (%)’ dr’ ee(%)”
1 T™™G 2.5 99% > 95:5 90
2 ™G 1.3 80% >95:5 90
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3 ™G 1.5 89% >95:5 90

4 KOH 2.5 78% >95:5 90
5 CS,CO3 2.5 98% >95:5 90
6 DBU 2.5 99% > 95:5 90

? Reaction conditions: 1a (0.15 mmol), 2a (0.18 mmol), Base (X equiv.), Et;O (3 mL), RT. ® Yield of isolated product. °©
Determined by 'H NMR. ¢ Determined by chiral HPLC analysis.

Table 3. Study of temperature effect”

o B o}
Br © DBU (2.5 equiv) o]
@E@ZO . +d EL, R 7N,
N OMe 20, T[C] =0
\ N
\
1a 2a 3aa
entry T[°C] t (h) yield (%) dre ee(%)”
1 25°C 24 99% >95:5 90
2 0°C 48 99% >95:5 93
3 -10°C 96 93% >95:5 93

? Reaction conditions: 1a (0.15 mmol), 2a (0.18 mmol), DBU (0.375 mmol), Et,O (3 mL). ®Yield of isolated product. °©
Determined by 'H NMR. ¢ Determined by chiral HPLC analysis.

4. Absolute Configuration of Representative Product 3ka

trans-(3R,3'R)-3ka

Figure 1. Absolute configuration of product 3ka established by X-ray analysis.
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5. Copies of HPLC for Products

(3R,3'R)-N,N-Diethyl-1-methyl-2-oxospiro[indoline-3,2'-oxirane|-3'-carboxamide (3aa):

VWD A, Wavelength=254 nm (BA21.0)
mAL 8
350 T
300
250 - \
-
=)
200} 3aa
150
100
50 J
o PaN . . k ¥ ’
1 T 1 I 1 I T 1
2 4 ] 8 10 12 14 16 miry
Feak RetTime Type Width Area Height Area
# [min] mir] Al * e [mAl %
1 T.865 VB 4519,18018 358.84872 49,9702
2 10.714 VB 4524 . 56738 210.61501 50.02088
VWD1 A, Wavelength=254 nm (BAT46.0)
mALl -
1400+
1200
1000
BO0—
500
400
200 -
w
=]
o AN i ;
1 T T T T U
2 4 [ B 10 12 mir]
Feak RetTime Type Width Area Height Area
B [min] [min mall o= mal) :
1 7.48%9 PB 0.1816 1.7842824 1508.91980 96.4772
Z ).153 BB 0.2831 651.52185 25.40933 3.5228
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(3R,3'R)-N,N-diethyl-5-methoxy-1-methyl-2-oxospiro[indoline-3,2'-oxirane]-3'-carboxamide(3ba):

VWD A, Wavelength=254 nm [BAT78.0)

mAL =

700

9.276

GO0

500

400

300

200 -

1004

-]
.
=z
oo
=
=
.

miny

VWD1 A, Wavelength=254 nm (BAT74.0)
mAL

4R350

&00 =

600

400

200

min
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(3R,3'R)-N,N-diethyl-1,5-dimethyl-2-oxospiro[indoline-3,2'-oxirane]-3'-carboxamide (3ca):

VWD A, Wavelength=254 nm (BA148B.0)
mAL o ;
1' e
600 F
500
400
300
200
1004
0
1 T T T Ll 1
0 2 4 8 8 10 12 mi
Feak RetTime Type Width Area Height Area
= il min] mal = [man E
1 0,502 vV 0.20732 BB320.41504 646.93878 485.4016
2 10.113 VB 0.2209 9044.32617 20.83472 50.5984
WWD1 A, Wavelength=254 nm (BA156.0)
mAL 2
1750
1500
1250 +
1000
750
500+
250 ;,J
o
=
@
o .
1 T T 1 1
0 2 4 [ 10 12 mird
Peak RetTime Type Width Area Height Area
5 [min [min] mall g sl E:
1 9.425 Vv 0.2046 1053.88757 TT.BOB1Z 3.6432
2 oTa vy 0.2200 2.78740e4 940.90979 06,3568
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(3R,3'R)-N,N-diethyl-5-fluoro-1-methyl-2-oxospiro[indoline-3,2'-oxirane]-3'-carboxamide (3da):

VWD1 A, Wavelengih=254 nm [BA176.0)
mAU - &
]
o
~
o
500+
4004
300
3da
2004
100
0
T T 1 1 T L] 1 T Ll
2 4 i} 8 10 12 14 16 mir]
Height Area
maLl %
581.57501 49.7830
518.185%1 50.2170
—VWDT A, Wavelengih=254 nm (BA172.D]
mau | 8
1400 W
1200 +
1000 +
800
500
400
200 4 &
=
@0
0
1 T 1 1 1
2 4 & 8 10 mir|
Peak RetTime Type Widt Area Height Area
¥ [min] mi mall * e mall %
1 8.102 BV 0.1889 1.92995=4 1566.02978 95.04099
2 8.749 VB 0.2116 7T93.69775 56.62198 3.9501
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(3R,3'R)-5-chloro-N,NV-diethyl-1-methyl-2-oxospiro[indoline-3,2'-oxirane]-3'-carboxamide (3ea):

S8

VWD A, Wavelengih=254 nm (BA131B.0)
mALl ol ©
o
160
Cl
140
1204
100
80
80
40
20
K IR S S
1 I L] T I L] T
0 25 5 7.5 10 12,5 15 17.5 i
Feak RetTime Type Width Area Height Area
5 L | [min mall 5 marl %
1 13.642 PV 0.58967 6TT0.4892 169.612%92 49,9400
2 6.096 VB 0.6196 6TER.5234 16860075 50,059
VWO A, Wavelengin=254 nm (BA143.0)
mAL g
500
400
300 1
200
1004
=]
o
T I L] T 1 L]
0 25 5 75 10 125 15 17.5 mir}
Peak RetTime Type Width Area Height Area
H [min] [min] mall =g matl %
1 13.45%9 PB G.5601 812.355 22.31584 3.8484
2 15.342 BB 0.6002 2.02965e4 514.3284 96.1516



(3R,3'R)-N,N-diethyl-1-methyl-5-nitro-2-oxospiro[indoline-3,2'-oxirane]-3'-carboxamide (3fa):

VWD A, Wavelength=254 nm (BA179.0)

maL =
160 - o
140 =
120
100
1 z
80 B
| 3fa
BO_
40
20- {
1N
T T T T T T
i) & 0 40 45 min
Peak EBetTime Tvpe Area Area
= [min] mAll %
Gl kg | Remirhalasd ¥t Levigtes il Epripizale bt e [ |
1 13.220 BB 0.362% 3754.49530 159.82574 50.0439
2 23,541 BE 3747.5906549 49,9561
VWD A, Wavelength=254 nm (BATTS.D)
mALl k-
i
300 1
250-_
200
150-:
100 =
50
&
ey
g P L
0o T T8 25 mir
Peak RetTime Type Area rea
= [min] mAll %
e Rl Sty R ——— | = |
1 12.988% VB T413.45068 318.73776 93.6466
2 23,598 BB 502.96320 b.3534
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(BR,3'R)-6-chloro-N,N-diethyl-1-methyl-2-oxospiro[indoline-3,2'-oxirane]-3'-carboxamide (3ga):

VWD1 A, Wavelength=254 nm (BA152.D)

mAu ] 2
o

|

800

700

600

500

400

300 -

200

=
2
ol
o

100

] 5 10 15 20 25 miry

VWO A, Wavelengih=254 nm [BA160.0)
mau - 5

5
s
1000 4
800
B0

400

200

(=]
r_____
22.902

0 5 10 15 20 25 mil
Peak RetTime Type Width Area Height Area
H [min] [min] mall =g [matl ] %
1 T.567 BV 0.1801 1.3717%=4 1160.84656 96.2350
2 22.8902 BB 0.7T603 B36.67810 10.4B83886 3.7680
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(3R,3'R)-6-bromo-N,N-diethyl-1-methyl-2-oxospiro[indoline-3,2'-oxirane]-3'-carboxamide (3ha):

VWD1 A, Wavelengh=254 nm (BA150.0)
mAU =
400 1

350

300

250

200

150

=]
=
e
&

100

50

T
5 10 15 20 25 mir]

YWD A, Wavelength=254 nm (BA158.D)

mal

=585

700+

GO0 -

500

4004

300

2004

100

20.949

T
15 20 25 mir

0
6E69.30487 13.63410

1.00580e4 T82, 76911
3.634
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(3R,3'R)-N,N-diethyl-7-fluoro-1-methyl-2-oxospiro[indoline-3,2'-oxirane]-3'-carboxamide (3ia):

YWD A, Wavelength=254 nm (BA149.D)
mAU 3

400+

300+

250

3ia

2004

17.859

1504

100

50 4

i

VWD1 A, Wavelength=254 nm (BA157.D)

078

mAalU ]

700
600
500
400
300

200

100 i
b
] & g

1 :
miry
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(3R,3'R)-7-chloro-N,N-diethyl-1-methyl-2-oxospiro[indoline-3,2'-oxirane]-3'-carboxamide (3ja):

VWD1 A, Wavelength=254 nm (BA151.D)

mAu - 2
400 -
3004
o
e
o
200 =
100 +
o "
T T L 1
o 2 4 14 16
ared
%
479.38145 49,9544
50.0456
WYWD1 A, Wavelength=254 nm (BA161.D)
mAL
1200
1000
800 4
BO0—
400 =
200
i
a
v
0 T
1 1 T 1 I I
2 4 [:] 8 14 16

Peak RetTime Type
# :| T

—1

1.54724e4




(3R,3'R)-7-bromo-N,N-diethyl-1-methyl-2-oxospiro[indoline-3,2'-oxirane]-3'-carboxamide (3ka):

VWD A, Wavelength=254 nm (BA135.D)
mAL | s
[.
f
500
400
300+ 3ka
=2
o
™
e
200
100
i] A —-———J\-—--—J < L ;
1 1 T 1 1
0 5 10 15 20 25  min
Peak RetTime Type Width Area Height Area
3 [min] [min] mat] =g [mall ]
8.945 VB 0.2104 8025.78174 587.41980 49.8165
2 17.229 EB 0.5690 B0B4.89990 21Z2.52248 50,1835
VWO A, Wavelengih=254 nm [BA150.0)
mau H]
1200
1000
800 -
600
400
200
B
=
a i :
) T L T I I T
0 2.5 5] 7.5 10 12.5 15 17.5 mir]
Peak RetTime Type Area Height Area
F [min] mall *= mall E:
B.926 VB 1.87471ed4 1345.BZ178 85.9405
2 17.551 BB 79523975 21.78641 d.0595
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(3R,3'R)-N,N-diethyl-1-methyl-2-oxo-7-(trifluoromethyl)spiro[indoline-3,2'-oxirane]-3'-carboxamide (31a)

VWO A, Wavelengih=254 nm (BAT77.0)

S15

mAU ?
250 -
-
200
150 3la
100 4
50
0 —_— \J v
T | I 1 1 1 1 L)
2 4 6 8 10 12 14 15 minl
Feak RetTime Type Width Area Height Area
# [min] minl mA ] * =0} ;
1 6.462 BV 0.1419 2615.68652 281.43369 50.2960
2 T.117 VB 0.1735% 2584.89673 226.57855 49,7040
~VWDT A, Wavelengih=254 nm (BA173.D)
mAL E
1400+ p
1200 -
1000
200 4
600 =
400+
2004
[-:]
o
P
o i VAN
1 L] 1 T 1
2 4 6 3] 10 miry
Area
%
1 16 WV 0.1448 25.85474 G96.3487
2 T.129 VB 0.1803 5H15.60114 13.57608 3.6513



(3R,3'R)-N,N-diallyl-1-methyl-2-oxospiro[indoline-3,2'-oxirane]-3'-carboxamide  (3ab):

YWD A, Wavelength=254 nm (BAZ04.0)
mal | S
2504 §
P &
200
150
100_‘ 3ab
50—
o_-—/H__l\A\_‘lJ -
P T T T i |
1] 25 5 75 10 125 15 175 20 22.5 min
Peak EetTime Type Width Area Height Area
ki [min] [min] mAU *= [mAal 1 %
e B B | —mmm B et e |
1 l.664 VB 0.1890 3629.54272 294.33792 49,9953
2 5.039 vB 0.2345 3630,.22388 236.42465 50.0047
VWD A Wavelength=254 nm (BAZD5.0)
mALl e
1000 | T
800
00
400
200
1 o
(=]
o
i ol
T T T T T T T N
1] 2 A ] -] 10 12 i

Peak EBetTime Type Width Area Height Area
£ [min] [min] mAU *= [mED ] %
e e | ==l  Fo e et [ttt e | =msenines |
1 7.626 PB 0.1890 1.33760e4 1084.45508 82.4271

2 5.012 BB 0,231 1085,99915 72.52855 T.5729
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(3R,3'R)-1-methyl-3'-(morpholine-4-carbonyl)spiro[indoline-3,2'-oxiran]-2-one  (3ac):

VWD A, Wavalength=254 nm [BAZB7.D)

175

150

125

]
&
&

100

75

.

L o e e L . B s [ E B S e B B B B S ey B B B S B S B B S S b R
Q 2.5 5 75 10 125 15 75 20 225 i

Peak BetTime Type Width Area Height Area
£ [min] [min] mAU *5 [mAaT ] %
i === eassten fep=—=toomssles casim s i |
1 10.64Z BB 0.280% 3952.10889 212.59830 49.9485
2 21,527 BB 0.8545 3860.26025 S0.0251e 3S0.0515

VWO A, Wavelenglh=254 nm (BAZG7.0)
mAU 1
250
200+
150
100
50—- o
] 3
1 =
0-_4/&\@\-» /\ :
= 25 S| (R LI T | ) T T
] 25 5 7.5 10 12.5 15 17.5 20 225 mir
Peak BetTime Tyvpa WHidth Area Height Araa
G [min] [min] mAU *5 [mal 1 %

S ke e b bty e e |
1 10.632 PB 0.2819 5221.28076 281.51251 84.9554
2 21.B48 BB  0.6150 924.63037 22,77097 15.0446
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6. Copies of '"H NMR and >C NMR Spectra

'"H NMR (600 MHz, CDCl;) spectrum of 3aa

PRIy
ba21
cdel3
20131205
o
T T T T T T
36 35 34 33 32 31
f1 (ppm)
i I
| I
[ | \“
A
7ope i T T oM
8288 g g 8 5 5
—S522 = = 3 Ry
0105 100 95 g0 85 eo 75 70 65 60 55 5o 45 40 35 30 25 20 15 o o5 oo 05

50 4
f1 (ppm)

3C NMR (100 MHz, CDCl;) spectrum of 3aa

8o @ a2 mo o N
8 8 3 2 8RR 2 N Now nwe an o ©
3 a 3 S @d o = age a% a9 o ~R
g g 3 8 &8 2 g N Sa Sa 3 &
e 9 3 o 883 S INININ 3@ 23 & el
I I N SN N Y \
ba21 cdcl3
20131205
1]
0
" “NEt,
=0
N
\
3aa
i
il
|
[ I
I |
|
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 0 80 70 60 50 40 30 20 10
f1 (ppm)
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'"H NMR (600 MHz, CDCl;) spectrum of 3ba
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'"H NMR (600 MHz, CDC]l;) spectrum of 3ca
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'"H NMR (600 MHz, CDCl;) spectrum of 3da
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'"H NMR (600 MHz, CDCl;) spectrum of 3ea
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"H NMR (600 MHz, CDCl;) spectrum of 3fa
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"H NMR (600 MHz, CDCl;) spectrum of 3ga
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"H NMR (600 MHz, CDCl;) spectrum of 3ha
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"H NMR (600 MHz, CDCl;) spectrum of 3ia
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"H NMR (600 MHz, CDCl;) spectrum of 3ja
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"H NMR (600 MHz, CDCl;) spectrum of 3ka
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"H NMR (600 MHz, CDCl;) spectrum of 3la
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'"H NMR (600 MHz, CDCl;) spectrum of 3ab
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"H NMR (400 MHz, CDCl;) spectrum of 3ac
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7. Copies of HRMS for Products
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State Key Laboratory of Organometallic Chemistry
Shanghai Institute of Organic Chemistry
Chinese Academy of Sciences
ESI High Resolution MS Date Report

Data Filename BA178.d

Sample Name BAL78

User Name

Acquired Time 2013-7-2 4:38:40 PM
Instrument

Agilent Technologies 6224 TOF LC/MS

User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
150 0 ESI
x10 5 [+ESI Scan (0.128-0.160 min, 3 Scans) Frag=150.0V BA178.d Subtract
8
6
[Fod
g
=<t
44 g ~ ﬁ
2 o~ o
- o o]
2] < 3
I I
I

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)

Peak List
m/z z Abund Formula Ion
100.0765 277261.6
305.1506 1 879340.1 C16 H21 N2 04 (M+H)+
306.1539 1 135058.7 C16 H21 N2 04 (M+H)+
327.1327 94423.9

609.2935 1 156016.6
610.2966 1 45728.5

626.32 136804.2
631.2754 1 176156.4
632.2787 1 52075.8

Formula Calculator Results
[ Tonformula | Measured Mass | Tgt Mass | Dilf (ppm) | Score |

| ci6H21N204 | 305.1506 | 3051496 | 349 [ 9376 |

--- End Of Report ---

Agilent Technologies Page 10f 1 Printed at: 3:29 PM on: 11/30/2013
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Data Filename
Sample Name

User Name

Acquired Time
Instrument
Agilent Technologies 6224 TOF LC/MS

User Spectra

State Key Laboratory of Organometallic Chemistry
Shanghai Institute of Organic Chemistry

Chinese Academy of Sciences

ESI High Resolution MS Date Report

BA148.d
BA148

2013-7-2 4:22:09 PM

Fragmentor Voltage
150

Collision Energy
0

ESI

Ionization Mode

x10 6 [+ESI Scan (0.239-0.368 min, 9 Scans) Frag=150.0V BA148.d Subtract

14

0.8

0.6

100.0763

0.4

0.2

—311.1374

———577.3032

|

100 150 200 250 300

350 400 450 500 550 600 650 700 750 800 850 900 950

Counts vs. Mass-to-Charge (m/z)

Peak List
m/z z Abund Formula Ion

100.0763 403949.3

289.1554 1 1070810.2 C16 H21 N2 O3 (M+H)+
290.1587 1 158554.3 C16 H21 N2 O3 (M+H)+
311.1374 105200.2

577.3032 1 252285

578.3064 1 74778.6

594.3297 1 236103.3

595.3329 1 70959.9

599.2852 1 222354.9

600.2884 1 66177

Formula Calculator Results

onFormula easured Mass | _Tgt Mass | Diff (ppm) | Score |
[ ci6H21n203 | 289.1554 [ 2801547 | 262 ] 9471 |
--- End Of Report ---
Agilent Technologies Page 10f 1 Printed at: 3:24 PM on: 11/30/2013
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State Key Laboratory of Organometallic Chemistry
Shanghai Institute of Organic Chemistry
Chinese Academy of Sciences
ESI High Resolution MS Date Report

Data Filename BA176.d

Sample Name BAL76

User Name

Acquired Time 2013-7-2 4:31:31 PM
Instrument

Agilent Technologies 6224 TOF LC/MS

User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
150 0 ESI
x10 5 [+ESI Scan (0.168-0.265 min, 7 Scans) Frag=150.0V BA176.d Subtract
<P o
® B
81 o
&P
q
61
4] Z
5
2 o
1

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)

Peak List
m/z z Abund Formula Ion
100.0766 1100025.9
293.131 1 1016995.7 C15 H18 F N2 O3 (M+H)+
294.1343 1 134483.1 C15 H18 F N2 O3 (M+H)+
315.1131 171895.7
585.2543 1 889360.2
586.2575 1 262501.6
602.2809 1 608126.7
603.284 1 175976.8
607.2363 1 7680321
608.2395 1 224540.2 3da
Formula Calculator Results
TonFormula Measured Mass Tot Mass | Diff (ppm) | Score
C15H18 F N2 03 293.131 293.1296 -4.95 88.79
C23 H17 293.131 293.1325 4.91 73.45
--- End Of Report ---
Agilent Technologies Page 10f 1 Printed at: 3:41 PM on: 11/30/2013
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State Key Laboratory of Organometallic Chemistry
Shanghai Institute of Organic Chemistry
Chinese Academy of Sciences
ESI High Resolution MS Date Report

Data Filename BA141.d

Sample Name BAL41

User Name

Acquired Time 2013-7-2 4:19:49 PM
Instrument

Agilent Technologies 6224 TOF LC/MS

User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
150 0 ESI
x10 5 [+ESI Scan (0.172-0.268 min, 7 Scans) Frag=150.0V BA141.d Subtract
6 3
=]
5] i
41

34 o

2

2 S

&

14 el

\.

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)

Peak List
m/z z Abund Formula Ion

100.0764 726937.2

309.1011 | 1 | 668157.1 C15 H18 Cl N2 03 (M+H)+

3110987 | 1| 187492.4 C15 H18 ¢l N2 O3 (M+H)+

617.1944 | 1 | 542824.4

618.1975 | 1 | 1514822

619.1923 | 1 359439

634.2209 | 1 | 455370.7

636.2188 | 1 | 301264.8

639.1766 | 1 311672

6411743 | 1 | 203496.3
Formula Calculator Results
I TonFormula [ Measured Mass | Tot Mass | Diff (ppm) | Score |
[ csHisamos | 309.1011 [ 3000 | 333 [ 9093 |
--- End Of Report ---

Agilent Technologies Page 10f 1 Printed at: 3:33 PM on: 11/30/2013
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Data Filename
Sample Name

User Name

Acquired Time

Instrument

Agilent Technologies 6224 TOF LC/MS

User Spectra

State Key Laboratory of Organometallic Chemistry
Shanghai Institute of Organic Chemistry

Chinese Academy of Sciences

ESI High Resolution MS Date Report

BA179.d
BA179

2013-7-4 11:47:37 AM

Fragmentor Voltage

150

Collision Energy
0

Ionization Mode

ESI

x10 5
3,

2.5
2
1.5
14
0.5

+ESI Scan (0.150-0.263 min, 8 Scans) Frag=150.0V BA179.d Subtract

100.0756

320.1232

o

|

0= g T T " T " T " T T T T T T T T T
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

Counts vs. Mass-to-Charge (m/z)

Peak List
m/z z Abund Formula Ion
100.0756 170739.7
320.1232 1 143616.7 C15 H18 N3 05 (M+H)+
321.1263 1 16348.5 C15 H18 N3 05 (M+H)+
342.105 76754.7
639.2392 1 287272.1
640.2423 1 79493.2
656.2657 1 228442.5
657.2686 1 62696.6
661.2211 1 219302.1
662.2241 1 59898.2

Formula Calculator Results

3fa

onFormula easured Mass | _Tgt Mass | Diff (ppm) | Score |
[ cisHisnz o5 | 320.1232 | 3201241 | 295 ] s7.86 |
--- End Of Report ---
Agilent Technologies page 1of 1

S37

Printed at: 4:01 PM on: 11/30/2013



State Key Laboratory of Organometallic Chemistry
Shanghai Institute of Organic Chemistry
Chinese Academy of Sciences
ESI High Resolution MS Date Report

Data Filename BALS52.d
Sample Name BA152

User Name

Acquired Time 2013-7-2 4:33:52 PM
Instrument

Agilent Technologies 6224 TOF LC/MS

User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
150 i ESI
x10 5 | +ESI Scan (0.104-0.169 min, § Scans) Frag=150.0v BA152.d Subtract
= o0
175 & =2
(=} Lo
150 8 g =
125{ T T £
1 =) %
o o
0.75 S
05 = |
0.25- 1 ‘ ;
i | " . U
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 8950
Counts vs. Mass-to-Charge {m/z}
Peak List
m/z z Abund Formula Ion
100.0764 238432
309,1008 1 194076.7 C15 H18 CI N2 O3 (M+H)+
310,1039 1 227723 C15 H18 CI N2 O3 (M+H)+
311.0963 1 53252.1 C15 H18 CI N2 O3 [M+H)+
331.0828 38838.3
617.1938 25824.6
634.2204 L 60870
636.2185 L 38783.2
639.176 1 79859
641.1737 1 51613.6
Formula Calculator Results
| TonFormula | easured Mass gt Mass ppm core
| cisHiscinz03 | 309.1008 | 3001 | 253 | 9124 |
--- End Of Report ---
Agilent Technologies Page 1 of 1 Printed at: 3:35 PM on: 11/30/2013
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Data Filename
Sample Name

User Name

Acquired Time

Instrument

State Key Laboratory of Organometallic Chemistry
Shanghai Institute of Organic Chemistry
Chinese Academy of Sciences
ESI High Resolution MS Date Report

BA150.d
BA150

2013-7-2 4:26:49 PM

Agilent Technologies 6224 TOF LC/MS

User Spectra

Fragmentor Voltage
150

Collision Energy Ionization Mode
0

x10 5 [+ESI Scan (0.198-0.295 min, 7 Scans) Frag=150.0V BA150.d Subtract

375.0327

|

|

707.0918
7241183

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)

Peak List
m/z z Abund Formula Ion
100.0764 654172
353.0506 1 484564.9 C15 H18 Br N2 O3 (M+H)+
355.0487 1 478998 C15 H18 Br N2 03 (M+H)+
707.0918 1 139177.7
722.1202 1 141129.8
724.1183 1 331119
726.1169 1 155355.5
727.0833 105515.4
729.0738 1 266800.6
731.0726 1 121722.8

Formula Calculator Results

I TonFormula [ Measured Mass | Tot Mass | Diff (ppm) | Score |
[ cishisBrnzos | 353.0506 [ 353.0495 313 | 9043 |
--- End Of Report ---
Agilent Technologies Page 10f 1 Printed at: 3:53 PM on: 11/30/2013
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State Key Laboratory of Organometallic Chemistry
Shanghai Institute of Organic Chemistry
Chinese Academy of Sciences
ESI High Resolution MS Date Report

Data Filename BA151.d

Sample Name BAL51

User Name

Acquired Time 2013-7-2 4:29:10 PM
Instrument

Agilent Technologies 6224 TOF LC/MS

User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
150 0 ESI
x10 5 [+ESI Scan (0.180-0.261 min, 6 Scans) Frag=150.0V BA151.d Subtract
6
5 g
2
4+ ™~
o
34 &
=4}
2] <
ﬁ l
14
0 | |

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)

Peak List
m/z z Abund Formula Ion

100.0764 836449.1

309.1011 | 1 | e68120.8 C15 H18 €I N2 O3 (M+H) +

311.0987 | 1 | 188953.8 C15 H18 CI N2 03 (M+H) +

331.0831 102747.8

617.1946 | 1 315645

619.1926 | 1 204178

634.2211 | 1| 237406.3

636.219 1| 153852.9

639.1768 | 1 | 246283.4

641.1746 | 1| 158945.3 .

Jja
Formula Calculator Results
I TonFormula [ Measured Mass | Tot Mass | Diff (ppm) | Score |
[ csHisamos | 309.1011 [ 3000 | 346 [ or01 ]
--- End Of Report ---
Agilent Technologies Page 10f 1 Printed at: 3:38 PM on: 11/30/2013
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State Key Laboratory of Organometallic Chemistry
Shanghai Institute of Organic Chemistry
Chinese Academy of Sciences
ESI High Resolution MS Date Report

Data Filename BA135.d
Sample Name BAL35

User Name

Acquired Time 2013-7-2 4:17:34 PM
Instrument

Agilent Technologies 6224 TOF LC/MS

User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
150 0

x10 5 [+ESI Scan (0.208-0.272 min, 5 Scans) Frag=150.0¥ BA135.d Subtract

o ] -
=
51 & =
Ford
4,
34
2]

375.0321

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 S00 950
Counts vs. Mass-to-Charge (m/z)

Peak List
m/z z Abund Formula Ion

100.0762 532544.6

353.0502 | 1| 437669.8 C15 H18 Br N2 03 (M+H) +

355.0483 | 1 | 429076.6 C15 H18 Br N2 03 (M+H) +

7070908 | 1| 269067.2

709.0896 | 1 124711

722.1191 | 1| 202321.3

724.1174 | 1| 466676.9

725.1202 | 1| 128373.4

726.116 1 223146

729.0728 | 1| 164418.7

3ka
Formula Calculator Results
I TonFormula [ Measured Mass | Tot Mass | Diff (ppm) | Score |
[ cishisBrnzos | 353.0502 [ 353.0405 | 175 | 92.54 |
--- End Of Report ---
Agilent Technologies Page 10f 1 Printed at: 2:58 PM on: 11/30/2013
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Data Filename
Sample Name
User Name
Acquired Time
Instrument

State Key Laboratory of Organometallic Chemistry
Shanghai Institute of Organic Chemistry
Chinese Academy of Sciences
ESI High Resolution MS Date Report

Agilent Technologies 6224 TOF LC/MS

User Spectra

BA177.d

Unavailable
Unavailable
Unavailable

Fragmentor Voltage
150

Collision Energy
0

Ionization Mode

x10 5 [+ESI Scan (0.135-0.183 min, 4 Scans) Frag=150.0V BA177.d Subtract

365.1097

685.2476

100 150 200 250 300 350 400 450 5
Counts vs. Mass-to-Charge (m/z)

00 550 600 650 700 750 800 850 900 950

Peak List
m/z z Abund Formula Ion
100.0764 788661.4
343.1277 1 838479.9 C16 H18 F3 N2 O3 (M+H)+
344.131 1 120262.6 C16 H18 F3 N2 O3 (M+H)+
365.1097 100931.1
685.2476 1 431358.5
686.2508 1 133469.2
702.2741 1 174963.3
703.2773 1 50926.1
707.2297 1 409489.6
708.2328 1 125239.6
3la
Formula Calculator Results
TonFormula Measured Mass Tot Mass | Diff (ppm) | Score
C16 H18 F3 N2 O3 343.1277 343.1264 -3.72 91.18
C18 H19 N2 O5 343.1277 343.1288 3.42 87.37
C24 H17 F2 343.1277 343.1293 4.7 73.46
--- End Of Report ---
Agilent Technologies Page 10f 1 Printed at: 3:57 PM on: 11/30/2013
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Data Filename
Sample Name

User Name

Acquired Time

Instrument

State Key Laboratory of Organometallic Chemistry
Shanghai Institute of Organic Chemistry

Chinese Academy of Sciences
ESI High Resolution MS Date Report

BA204.d
BA204

2013-7-4 11:56:58 AM

Agilent Technologies 6224 TOF LC/MS

User Spectra

Fragmentor Voltage

150

Collision Energy Ionization Mode

ESI

x10 5 [+ESI Scan (0.228-0.357 min, 9 Scans) Frag=150.0V BA204.d Subtract

124.0751

614.2952

—321.1197

0= T T T T T T T T T " T T T T T T T
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

Counts vs. Mass-to-Charge (m/z)

Formula Ton \>
W

Peak List
m/z z Abund
124.0751 383962
291.1692 72389
299.1379 1 596994.5 C17 H19 N2 O3 (M+H)+
300.1411 1 88633.5 C17 H19 N2 O3 (M+H)+
321.1197 100653.1
597.2686 44059.9
614.2952 1 161628.6
615.2983 1 51202.1
619.2505 1 146088.6
620.2538 1 45971.2

Formula Calculator Results

onFormula easured Mass | _Tgt Mass | Diff (ppm) | Score |
[ c17hionz203 | 299.1379 [ 200139 | 3901 ] 9039 | 3ab

--- End Of Report ---

Agilent Technologies

Page 1of 1 Printed at: 4:05 PM on: 11/30/2013
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