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General. Unless otherwise noted, all manipulations were carried out under a nitrogen
atmosphere using standard Schlenk-line or glovebox techniques. All glassware was oven-dried
for at least 1 h prior to use. THF, diethyl ether, toluene, benzene, hexane and pentane were
degassed by purging with nitrogen for 45 min and dried with a solvent purification system
(MBraun MB-SPS). Pyridine, C¢Dg, C;Dg and THF-dg were degassed by purging with nitrogen
and dried over activated 3 A molecular sieves. Other reagents and substrates were purchased
from VWR, Strem, Aldrich or Alfa-Aesar and were used as received. TLC plates were visualized
by exposure to ultraviolet light or by exposure to I, sealed in a bottle at room temperature.
Organic solutions were concentrated by rotary evaporation at ~10 torr. Flash column

chromatography was performed with 32-63 microns silica gel.

GC analyses were carried on a Shimadzu GC-2010 with n-dodecane as the internal
standard. *H NMR spectra were obtained on a 400 MHz spectrometer, and chemical shifts were
recorded relative to residual protiated solvent. *C NMR spectra were obtained at 100 MHz, and
chemical shifts were recorded to the solvent resonance. Both *H and *C NMR chemical shifts
were reported in parts per million downfield from tetramethylsilane (5 = 0). *°F NMR spectra
were obtained at 282.4 MHz, and all chemical shifts were reported in parts per million upfield of
CF3COOH (8 = -78.5 ppm). High-resolution mass spectra were obtained at a Bruker Daltronics
BioTOF HRMS spectrometer.

General Procedure for Rh(l)-Catalyzed Hydrodecarboxylation. Method A (for the
synthesis of 2a-i): Into a 20 mL scintillation vial equipped with a magnetic stir bar was placed
hydroxy(1,5-cyclooctadiene)rhodium(l) dimer (5 mg, 0.011 mmol), DPPP (11 mg, 0.082 mmol),
and 8.0 mL of toluene. The mixture was stirred at room temperature for 5 minutes until the
materials were completely dissolved to form a homogeneous stock solution. Next, into a 4 mL
screw-cap Vvial equipped with a magnetic stir bar was placed the benzoic acid substrate (0.225
mmol), NaOH (9.0 mg, 1.0 equiv), H,O (150 pL, degassed), and 0.8 mL of the Rh/phosphine
stock solution (containing 0.005 equiv of hydroxy(1,5-cyclooctadiene)rhodium(l) dimer and
0.010 equiv of DPPP). The vial was sealed with a silicone-lined screw-cap, transferred out of the
glovebox, and stirred at 90 or 110 °C for 5~12 hours. After the reaction mixture was cooled, 500
mg of Na,SO, was added into the mixture to remove H,O. Characterization of the products was

carried out by °F NMR analysis, with reaction yields determined by °F NMR integration using



CsFs as the internal standard (sealed in a capillary). The spectroscopic data (NMR, GC) matched
those reported in the literatures or those acquired with commercially available authentic samples.
Method B (for the synthesis of 2j-1, 20): Similar to Method A, but with a Rh/DPPP loading of
1-3%, 1.5 mL of toluene, 1.0 equiv NaOH or Na,CO3 as added base, and heating at 100 or 120
°C for 18-30 hours. After the reaction mixture was cooled, all volatile materials were removed
under reduced pressure. The residue was extracted into ethyl acetate (30 mL), washed with brine
(3 x 20 mL), dried over anhydrous MgSOs, filtered and concentrated. Further purification was
achieved by flash-column chromatography. Isolated yields are based on the average of two runs
under identical conditions. Method C (for the synthesis of 2m, 2n): Similar to Method A, with
1% Rh/DPPP, THF/H,0 (2.0 mL/350 uL), heating at 90 or 100 °C for 16~24 hours. After the
reaction mixture was cooled, the mixture was quenched with H,O (40 mL) and extracted by Et,O
(40 mL). The organic layer was collected and washed by saturated aqueous NaHCO3 (2 x 20 mL)
and brine (2 x 20 mL), dried over anhydrous MgSO., filtered and concentrated. Further
purification was achieved by flash-column chromatography. All decarboxylative products are
known compounds and previously reported. Their analytical data are identical with those
reported in the literature. *H, 2H and *C NMR data for deuterium-labeled 2I-d; is provided

below as an example to support reported purity of the products.
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2l-d;: Prepared from 2,6-diethoxybenzoic acid (11) according to the general procedure (Method
B) using D0 in place of H,O. Chromatography (5% ethyl acetate in hexane) gave 2I-d; as a
colorless oil (32.0 mg, 85%). *H-NMR (400 MHz, CDCls): & 7. 14 (t, 1H, J = 8.0 Hz), 6.47 (d,
2H, J = 8.4 Hz), 4.00 (q, 4H, J= 7.2 Hz), 1.39 (t, 6H, J = 6.8 Hz). ?H-NMR (76.7 MHz, CH,Cl,):
§ 6.41 (s). **C-NMR (100 MHz, CDCls): & 160.4, 130.0, 106.9, 101.6, 63.6, 15.0.

General Procedure for Rh(l)-Catalyzed Decarboxylative Heck-Mizoroki Reaction.
Into a 20 mL scintillation vial equipped with a magnetic stir bar was placed hydroxy(1,5-
cyclooctadiene)rhodium(l) dimer (10 mg, 0.022 mmol), (R,R)-DIOP (28 mg, 0.054 mmol), and

15.0 mL of toluene. The mixture was stirred at room temperature for 10 minutes until the



materials were completely dissolved to form a homogeneous stock solution. Next, into a 4 mL
screw-cap vial equipped with a magnetic stir bar was placed the benzoic acid substrate (0.225
mmol), olefin substrate (0.68 mmol, 3.0 equiv), NaOH (9.0 mg, 1.0 equiv), H,O (150 pL,
degassed), and 1.5 mL of the Rh/phosphine stock solution (containing 0.015 equiv of
hydroxy(1,5-cyclooctadiene)rhodium(l) dimer and 0.030 equiv of (R,R)-DIOP). The vial was
sealed with a silicone-lined screw-cap, transferred out of the glovebox, and stirred at 120 °C for
30 hours. After the reaction mixture was cooled, all volatile materials were removed under
reduced pressure. The residue was extracted into ethyl acetate (30 mL), washed with brine (3 x
20 mL), dried over anhydrous MgSOs., filtered and concentrated. Further purification was
achieved by flash-column chromatography. Isolated yields are based on the average of two runs

under identical conditions.
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4b: Prepared from 2,6-difluoro-4-methoxybenzoic acid (1a) and n-butyl acrylate (3a) according
to the general procedure. Chromatography (10% ethyl acetate in hexane) gave 4b as a light-
yellow oil (47.8 mg, 79%). *H-NMR (400 MHz, CDCls): & 7.68 (d, 1H, J = 16.4 Hz), 6.58 (d,
1H, J = 16.4 Hz), 6.46 (d, 2H, J = 10.8 Hz), 4.18 (t, 2H, J = 6.4 Hz), 3.79 (s, 3H), 1.65 (quintet,
2H, J = 7.2 Hz), 1.42 (sextet, 2H, J = 7.2 Hz), 0.94 (t, 3H, J = 7.6 Hz). *C-NMR (100 MHz,
CDCls): 8 167.6, 162.8 (dd, J; = 253.6 Hz, J, = 10.4 Hz), 162.1, 131.0, 121.6 (t, J= 8.1 Hz),
105.6, 98.6 (d, J = 26.9 Hz), 64.6, 56.1, 31.0, 19.4, 13.9. BE-NMR (282.4 MHz, CDCls): 6 -
109.3 (d, J = 9.0 Hz). HRMS: calcd for C14H16s03F>Na* 293.0960, found 293.0958.
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4c: Prepared from 2,4,6-trifluorobenzoic acid (1d) and n-butyl acrylate (3a) according to the
general procedure. Chromatography (5% ethyl acetate in hexane) gave 4c as a light-yellow oil
(40.6 mg, 70%). *H-NMR (400 MHz, CDCls): & 7.66 (d, 1H, J = 16.8 Hz), 6.70 (t, 2H, J = 8.4



Hz), 6.65 (d, 1H, J = 16.4 Hz), 4.20 (t, 2H, J = 6.8 Hz), 1.67 (quintet, 2H, J = 6.8 Hz), 1.42
(sextet, 2H, J = 7.6 Hz), 0.94 (t, 3H, J = 7.6 Hz). *C-NMR (100 MHz, CDCls): & 167.1, 163.7
(d, J = 252.3 Hz), 162.2 (d, J = 269.7 Hz), 129.9, 129.1, 128.2, 101.1 (t, J = 24.2 Hz), 64.9, 30.9,
19.4, 13.9. *F-NMR (282.4 MHz, CDCls): & -104.8 (s, 1F), -107.3 (s, 2F). HRMS: calcd for
C13H130,F3Na* 281.0760, found 281.0758.

F O
X O"Bu

F

4d: Prepared from 2,3,6-trifluorobenzoic acid (1c) and n-butyl acrylate (3a) according to the
general procedure. Chromatography (5% ethyl acetate in hexane) gave 4d as a light-yellow oil
(42.2 mg, 81%). *H-NMR (400 MHz, CDCls): & 7.70 (d, 1H, J = 16.4 Hz), 7.12 (m, 1H), 6.87
(triplet of quartet, 1H, J; = 9.6 Hz, J, = 2.4 Hz), 6.74 (d, 1H, J = 16.4 Hz), 4.21 (t, 2H, J = 6.8
Hz), 1.70 (quintet, 2H, J = 6.8 Hz), 1.40 (sextet, 2H, J = 7.6 Hz), 0.95 (t, 3H, J = 7.2 Hz). **C-
NMR (100 MHz, CDCls): & 166.8, 157.0 (d, J = 250.9 Hz), 149.4 (d, J = 263.0 Hz), 147.5 (dd,
J1 = 244.1 Hz, J, = 9.4 Hz), 130.1, 125.7 (t, J = 8.1 Hz), 117.9 (g, J = 10.8 Hz), 114.3 (t, J =
12.2 Hz), 111.3 (dt, J; = 24.3 Hz, J, = 4.1 Hz), 65.0, 30.9, 19.4, 13.9. *F-NMR (282.4 MHz,
CDCls): 8 -116.0 (s, 1F), -113.7 (dd, 1F, J; = 21.5 Hz, J, = 9.0 Hz), -142.3 (s, 1F). HRMS: calcd
for C13H130,FsNa* 281.0760, found 281.0763.
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4e: Prepared from 2,6-difluoro-3-methylbenzoic acid and n-butyl acrylate according to the
general procedure. Chromatography (5% ethyl acetate in hexane) gave 4e as a light-yellow oil
(39.1 mg, 68%). *H-NMR (400 MHz, CDCls): & 7. 74 (d, 1H, J = 16.4 Hz), 7.10 (quartet, 1H, J
= 6.4 Hz), 6.78 (dt, 1H, J, = 6.0 Hz, J, = 0.8 Hz), 6.70 (d, 1H, J = 16.8 Hz), 4.19 (t, 1H, J = 6.8
Hz, 2H), 2.21 (t, 3H, J = 1.2 Hz), 1.65 (quintet, 2H, J = 6.8 Hz), 1.40 (sextet, 2H, J = 6.4 Hz),
0.95 (t, 3H, J = 7.6 Hz). **C-NMR (100 MHz, CDCls): § 167.3, 161.4 (dd, J; = 27.0 Hz, J, =



6.8 Hz), 158.6 (dd, J; = 28.3 Hz, J, = 6.8 Hz), 132.5 (dd, J; = 9.4 Hz, J, = 6.7 Hz), 131.3, 124.2
(t, J = 8.8 Hz), 121.1 (dd, J, = 17.6 Hz, J, = 4.0 Hz), 112.1 (t, J = 16.2 Hz), 111.2 (dd, J; = 23.0
Hz, J, = 4.1 Hz), 64.8, 30.9, 19.4, 14.3, 13.9. ®F-NMR (282.4 MHz, CDCls): & -113.85 (s, 1F), -
114.81 (s, 1F). HRMS: calcd for Ci4H160,F,Na* 277.1011, found 277.1024.
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4f: Prepared from 2,6-difluoro-3-chlorobenzoic acid (1b) and n-butyl acryalte (3a) according to
the general procedure. Chromatography (5% ethyl acetate in hexane) gave 4f as a light-yellow
oil (49.4 mg, 73%). *H-NMR (400 MHz, CDCls): 8 7.70 (d, 1H, J = 16.4 Hz), 7.35 (m, 1H), 6.90
(dt, 1H, J; = 9.6 Hz, J, = 2.0 Hz), 6.73 (d, 1H, J = 16.4 Hz), 4.21 (t, 2H, J = 6.8 Hz), 1.69
(quintet, 2H, J = 6.8 Hz), 1.40 (sextet, 2H, J = 7.6 Hz), 0.95 (t, 3H, J = 7.6 Hz). *C-NMR (100
MHz, CDCls): 6 166.8, 159.83 (dd, J; = 310.2 Hz, J, = 6.0 Hz), 155.3 (d, J = 310.2 Hz), 131.2
(d, J = 9.5 Hz), 130.1, 125.8 (t, J = 8.1 Hz), 117.6 (d, J = 18.8 Hz), 114.1 (t, J = 14.9 Hz), 112.5
(dd, J; = 24.3 Hz, J, = 4.1 Hz), 65.0, 30.9, 19.4, 13.9. “F-NMR (282.4 MHz, CDCls): 6 -110.9
(s, 1F), -111.7 (s, 1F). HRMS: calcd for C13H130,F,CINa*™ 297.0464, found 297.0478.
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4h: Prepared from 2,6-difluoro-4-methoxybenzoic acid (1a) and tert-butyl acrylate according to
the general procedure. Chromatography (10% ethyl acetate in hexane) gave 4h as a light-yellow
oil (43.5 mg, 72%). *H-NMR (400 MHz, CDCls): & 7.58 (d, 1H, J = 16.4 Hz), 6.50 (d, 1H, J =
16.4 Hz), 6.44 (d, 2H, J = 10.4 Hz), 3.78 (s, 3H), 1.50 (s, 9H). *C-NMR (100 MHz, CDCls): &
166.8, 162.8 (dd, J; = 250.9 Hz, J,= 9.5 Hz), 161.9 (t, J = 14.8 Hz), 130.0, 121.5 (t, J= 8.1 Hz),
105.7 (t, J = 14.8 Hz), 98.5 (dd, J; = 27.0 Hz, J, = 6.8 Hz), 80.7, 56.1, 28.4. *F-NMR (282.4
MHz, CDCls): & -109.5 (d, J = 12.1 Hz). HRMS: calcd for Cy4H1503F,Na* 293.0960, found
293.0958.
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4i: Prepared from 2,6-difluoro-4-methoxybenzoic acid (1a) and ethyl acrylate according to the
general procedure. Chromatography (10% ethyl acetate in hexane) gave 4i as a light-yellow oil
(40.7 mg, 75%). *H-NMR (400 MHz, CDCls): § 7.67 (d, 1H, J = 16.4 Hz), 6.57 (d, 1H, J = 16.4
Hz), 6.45 (d, 2H, J = 10.4 Hz), 4.23 (quartet, 2H, J = 7.2 Hz), 3.78 (s, 3H), 1.30 (t, 3H, J = 6.8
Hz). *C-NMR (100 MHz, CDCls): § 167.5, 162.9 (dd, J; = 252.2 Hz, J,= 10.8 Hz), 162.2 (t, J=
13.5 Hz), 131.0, 121.6 (t, J= 9.4 Hz), 105.6 (t, J = 14.8 Hz), 98.6 (dd, J, = 22.9 Hz, J,= 8.1 H2),
60.7, 56.1, 14.5. *F-NMR (282.4 MHz, CDCls): & -109.3 (d, J = 12.1 Hz). HRMS: calcd for
C12H1,03F,Na’ 265.0647, found 265.0649.



zsun—IV-60-2-H1

Pulse Seguence: s2pul

Solvent: CDCI3
Temp. 25.0 C / 2988.1 K
INOVA—-400 "vnmr400"

Relax. delay 0.300 sec
Pulse 45.0 degrees
Acg. time 3.334 sec
Width 4662.0 Hz

60 repetitions

OBSERVE H1, 389.9356500 MHz

DATA PROCESSING
FT size 262144

Total time 3 min, 38 sec
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zsun-IV-60-2-H2

Pulse Sequence: s2pul

Solvent: CDC13
Temp. 25.0 C s 298.1 K

Operator: zsun 3
INOVA-500 “vnmrs5ogn <
[i=3
Pulse 16.7 degrees
Acg. time 1.334 sec
Width 1534.7 Hz
172 repetitions
OBSERVE H2, 76.7003431 MHz
DATA PROCESSING
i.ine broadening 3.0 Hz
FT size 4096
Total time 4 min, 28 sec
A,
-— A \\\—¥JNL._,,_W? .
\\1\\‘\1\\\,\\\\‘\\\\jib!\‘\\:x}\\}\‘\\\\\\\\\‘\\1.[\\1\‘\\\\\\\\\‘\411( iI\J\A\J[!\\I‘\!!\\!\I!‘\i\\
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zsun—Iv-60-2-C13

Pulse Seguence: s2pul
Solvent: CDC13

Temp. 25.0 C / 298.1 K D
INOVA—-400 "vnmr400"
Relax. delay 0.300 sec ~ ~

Pulse 45.0 degrees

Acg. time 0.720 sec

width 22222.2 Hz

384 repetitions
OBSERVE C13, 100.5638752 MHz
DECOUPLE H1, 399.8376439 MHz ZZI
Power 35 dB

on during acquisition

off during delay

WALTZ-16 modulated

OATA PROCESSING

Line broadening 1.0 Hz

FT size 32768
Total time 1 hr, 8 min, 37 sec

s
o
it -
© o
= o
w
s @
4 w
2 N
= ~ e
[=2] PN
2 ;
& o~
¢ :
@ S
- 2
m@w%w&%%w%wﬁ%%mwwwwwwwmeM@Mﬁ%%ﬂ&%ﬁ&ﬂMﬁMNﬁMﬂ%ﬂ%MMMMMWNWHW&M&WMMW“WMWWWW%wMW%#mLw&%wwwwwwhﬁww%WWwwﬁwwwﬁWMWMWu%www”Jﬁﬁﬁi'”ﬁ“w";04‘“‘3 ﬂ‘;:Pﬁ%%w%%m#mﬂwmWM&WAm#%mMwwMaMWMMM%w$MM&M%w%WWM%MwMw&mﬂNﬂwaw%%mWWﬂﬂwwwﬁﬁmwm*&w@wh%%wwwMWwww%

B R R L B B B T [ B [ A Attt N T T A St A S A | AL e A O B B B A
200 180

160 140 120 100 80 60 40 20 0 ppm



becky-xie
新建图章

becky-xie
文本框
2l



11
zsun—IV-74-2~H1

Pulse Seguence: s2pul

Solvent: cdcl13 F. ()
Temp. 25.0 C / 298.1 K
INOVA-400 “vnmrd40o" \\\

Relax. delay 0.300 sec

Pulse 45.0 degrees

Acg. time 3.334 sec

wWidth 4662.0 Hz F zl
60 repetitions e
OBSERVE H1, 399.9356500 MHz

DATA PROCESSING

FT size 262144

Total time 3 min, 38 sec
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zsun—-Iv-74-2—C13

Pulse Seguence: s2pul

Solvent: CDC13
Temp. 25.0 C / 298.1 K
INOVA=-400 "wvnmr4g0"

Relax. delay 0.300 sec

Pulse 45.0 degrees

Acg. time 0.720 sec

Width 22222.2 Hz

1044 repetitions
OBSERVE C1i3, 100.5638752 MHz
DECOUPLE H1, 399.9376499 MHz
Power 35 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

tine broadening 1.0 Hz

FT size 32768

Total time 51 min, 28 sec
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zsun~Iv-74-2-C13

Pulse Seguence: s2pul F. ()

Solvent: CDC13
Temp. 25.0 C / 298.1 K NN n
INOVA-400 “vnmr40o" O"Bu

Relax. delay 0.300 sec

Pulse 45.0 degrees F
Acg. time 0.720 sec 4e
Width 22222.2 Hz

952 repetitions
OBSERVE C13, 100.5638752 MHz

DECOUPLE H1, 389.9376499 MHz

Power 35 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768
Total time 51 min, 28 sec
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zsun=-Iv=-74-2-F19

Pulse Sequence: s2pul F- ()

Solvent: CDC13

Ambient temperature

gperator: zsun NN n
Mercury—-3008B "vnmr300" O BU

Relax. deiay 4.000 sec

Pulse 30.6 degrees F

Acg. time 0.300 sec 4e
Width 500008.8 Hz

40 repetitions
OBSERVE F19, 282.4118209 MHz

DATA PROCESSING

Line broadening 0.3 Hz

FT size 32768

Total time 1 hr, 4 min, 26 sec
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Generic Display Report

Analysis Info Acquisition Date  11/20/2009 4:05:42 PM
Analysis Name  D:\Bruken\data\zhosun\iV-85-1\4.d
Method user-1pass_pos_mid.tofpar Operator operator name
Sample Name  |V-85-1 Instrument BioTOF HI
Comment Free format commentsFree format commentsFree format comments
intens. | 4.d: +MS
x104
A 277.1024
2.5+ F )
NS
j O"Bu
2.0+
F de
1.5
1.0
0.51

_ B

00 | 4.d: C14H16F202Na ,277.10
2000- 277.1011
1500+
1000+
500+
- 278.1045
0 — , —_— =55 , . —1
276.0 276.5 277.0 277.5 278.0 278.5 miz

Bruker Daltonics DataAnalysis 3.2 printed: 11/20/2009 04.07:17 PM Page 1 of 1
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O"Bu
4f

Cl

38 sec

szpul
399.9356500 MHz

Yvnmrd0o0*

cdcl3

delay 0.300 sec
Hl,

25.0 C / 298.1 K
time 3.334 sec

Pulse 45.0 degrees
Width 4662.0 Hz

36 repetitions

16
Solvent:
Temp.
INOVA-400
Relax.
Acgq.
OBSERVE

zsun—IV-43-1-H1
Pulse Sequence:
Total time 3 min,

DATA PROCESSING
FT size 262144

vv6 0
286° ;
£8€°
S0V
0TV
vev:
evy”
996°
[
£59°

16T v—

948" 1—
£83° 17/
v6e9 1T

S¢e v

0T£° 8

TSL797

048797

G/8°83

76879\
26879

ppm

f—

1.96

0.91

0.89

.85

.85



becky-xie
附注
“becky-xie”设置的“Accepted”

becky-xie
矩形

becky-xie
新建图章

becky-xie
文本框
4f



17
zsun—Iy-43-1-Cl13

Pulse Seguence: s2pul

Solvent: CDC13
Temp. 25.0 C / 298.1 K
INOVA—-400 "“vnmr400"

Relax. delay 0.300 sec

Pulse 45.0 degrees

Acg. time 0.720 sec

Width 22222.2 Hz

1832 repetitions
OBSERVE C13, 160.5638738 MHz
DECOUPLE M1, 389.9376499 MHz
Power 35 dB

on during acquisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768
Total time 1 hr, 8 min, 37 sec

166.813
161.323
~-158.828

161.377
__158.275

. . 158.208
- 155.726

=

i

--131.328

i a‘\ﬁ ﬁ%‘x'»lJﬁWth mmmw i w.ww e wd'

—131.233

Cl

130.073
/..128.253
_125.879
125.784
. 117.705
117.517
/ _114.199

...125.7083

~-114.05¢0
—112.675

.*»'M‘%ﬂ?@;‘wﬂ’m ‘

O"Bu

Af

—YT2U63%

—112.432
—-112.391

i ww,wa -

- 77.554
77.432

i 230
. 76.906

65.024

b W%WW‘* www WWWWW‘ M’

WWMW{ Byt W\Ww %WW‘ W&W\M y\M i )&WW

_.30.3915

-.~30.618

18383

13.934

i

il

160

140

120

!
100

80

BU

40

20
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zsun=Iv-43-1-C13

Pulse Seguence:

Solvent: CDBC13
Temp. 25.0 C / 298.1 K
INOVA-408 "vnmr4og"

s2pul

Relax. delay 0.300 sec
Pulse 45.0 degrees
Acg. time 0.720 sec
Width 22222.2 Hz
1868 repetitions

OBSERVE C13, 100.

DECOUPLE Hi, 399,
Power 35 dB
on during acquisition
off during delay
WALTZ~-16 modulated

DATA PROCESSING
Line broadening 1.0 Hz

FT size 32768

Total time 1 hr,

5638738 MHz
9376499 MHz

8 min,

166.813

37 sec

j

WW@

161.377
T 161.323

l

—158.828
.158.275%

—158.208

l
bt

O"Bu

4f

Cl

---155.72¢6

l
sl i

~.131.233
130.073

-.-131.328

.
t“

|
W "IJNW i «WM ﬁa’ WM %i’ J%@

l

128.253

125.784

. 125.879

|
HMMU,

125.703

Wbl

*“W

117.517
114.199
/ —11a.050

—-117.705

113.889

'

112.675

i

- 112.634

I
!
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w-112.381
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zsun-Iv-22-1~F19 F 0

Pulse Sequence: s2pul

Solvent: ©DCT3 AN n
Ambient temperature () E3U
Operator: zsun

Mercury—30088 ‘'vnmr300"

Relax. delay 4.000 sec Zlf

Pulse 30.6 degrees (:
Acq. time 0.300 sec
width 50000.0 Hz
152 repetitions
OBSERVE F19, 282.4095227 MHz
DATA PROCESSING
Line broadening 0.3 Hz
FT size 32768
Total time 32 min, 13 sec

—110.886

—-111.707

TR
YA

gy f\ r/‘ N\i Ay ‘;\ i {\,V\f\‘,f\.h ! VAL

T i T T T ‘ i T 1 T
-108 -109 -110

T T 0 T

-118 ppm
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Generic Display Report

Analysis Info Acquisition Date  10/23/2009 3:48:04 PM
Analysis Name  D:\Bruker\data\zhosun\lV_43-1\2.d
Method user-1pass_pos_mid.tofpar Operator operator name
Sample Name IV_43-1 Instrument BioTOF Ii
Comment Free format commentsFree format commentsFree format comments
Intens. | 2.d: +MS|
x104
] F @)
i ™
5 297.0478 O"Bu
ST
44 Cl
3_
2_
299.0454
1 -

0 A
| 2.d: C13H13F2CIO2Na ,297.05)
2000- 297.0464
1500+
1000+
299.0438
5001
298.0498
E 300.0470
0—‘ T ¥ T T 4 T T T T T T T ¥ T ¥ T T T T T 1 T T ¥ T T T T T T T ¥ T T ¥ T T T T T T T T
296.5 297.0 297.5 298.0 298.5 299.0 299.5 300.0 300.5 m/z

Bruker Daltonics DataAnalysis 3.2 printed: 10/23/2009 03:49:05 PM Page 1 of 1
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zsun=Iv—-43-2-H1

s2pul

Pulse Seguence:

‘ALL’V‘N«

VT v

!

w
b

0Tz 7~ W
L2z ;

O"Bu
4d

L
}
3
L
=4
N |
< !
= |
) {
o 8] |
pY4 Q w ) . tw
[ e} w 1
- w wn X —}
-z o ) @ 1
[Cel=-] @ v @ [=2] (3]
oo [CRON% . H
o ™ o @ ~ i
[N < N @ [
[N ocDMIE wmnE
— fo M o Z< e i
Lo > 20T @0 m
k= @ D e ()0 S
O o N DN
. Q WO~ Wee 68/
oo TWEGHR ONE
2N o S O e 0244
o= . L Quld o O 42
@ . XKW LCe>oN
> 0. [ R 4 - 1
— > —— T W o g
[el N =) (O N =R +
D=2 dod3oend- 0
™ OQu -
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[E—
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zsun—IV-43-2-H1

s2pul

Pulse Sequence:

O"Bu
4d

Yvnmrd0o*

cdc13
25.86 C / 298.1 K

Solvent:

Temp.
INOVA~-400

L
N
X
=
o
o 8]
[+] i Q
L] w w
w w3
(& 0 «
o v o = [}
[~=R ] .
"o =2 -
CLSE N @ =
oM nwmno e
QM = Z < g
>Ta e st
WM e M
- o DU
Q- W@ woo
TWwWEGCR ONE
R o
SR D O
X W S O>>o N
@D e e
e TW W e d
Q5O O U +
KO LFwD L0
OoOQu -

6487 L
0274

ppm
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zsun—IV-43-2-C13

Pulse Sequence: s2pul OnBU

Solvent: CDCI3
Temp. 25.0 C / 298.1 K
INOVA-400 "vnmrdo0" F

Relax. delay 0.300 sec F Zl(j
Pulse 45.0 degrees

Acg. time 0.720 sec

Width 22222.2 Hz

3720 repetitions
OBSERVE C13, 100.5638752 MHz
DECOUPLE H1, 398.9376499 MHz
Power 35 dB

on during acguisition

off during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768

Total time 1 hr, 8 min, 37 sec

2I7T
-.76.893

65.011
—-30.901
15.370

—~17.527
77.419

13.807

117.884
117.786

/

—118.083
~118.002

—125.744
125.663

-114.442
/ 114.320
—111.461

—-114.158
-.111.420
111.353

1306.060
—-125.825

111.151

--111.218
111,110

166.772

158.208
—148.753
f148.659
—146.218

. 134.201
.29.903

—_27.583
1907271

155,699
33.383

WMWWWWW\WMWWW»MMMM%mewwﬂwwwm ol s v *e*\w » L m«www MM%%wwwwwwwwmwwmw}wm‘w% u«wwwqu e ol

—.—-85.956

e 146.312

LI ™ | T I i T T

\ : e
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zsun~IV-43-2-C13 F O

Pulse Seguence: s2Zpul N

Solvent: CDC13 O"Bu
Temp. 25.0 C / 298.1 K
INOVA~400 "vnmrd4og"

Relax. delay 0.300 sec

Pulse 45.6 degrees F zl(j
Acg. time 0.720 sec

Width 22222.2 Hz

3780 repetitions
OBSERVE C13, 100.5638752 MHz
DECOUPLE H1, 399.9376499 MHz
Power 35 dB

on during acguisition

of f during delay

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768
Total time 1 hr, 8 min, 37 sec
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Zsun-Iv-22-2~F19 F O

Pulse Seguence: s2pul NN

Solvent: COC13 O"Bu
Ambient temperature

Operator: zsun

Mercury-3680BB "vnmr300" F

Relax. delay 4.000 sec F zl(j
Pulse 30.6 degrees

Acg. time 0.300 sec

Width 50000.0 Hz

96 repetitions
OBSERVE F19, 282.4095227 MHz

DATA PROCESSING

Line broadening 0.3 Hz

FT size 32768
Total time 32 min, 13 sec

~115.987
-134.714
" —134.735

—-134.638
/) =134.670

~142.289

!
|
oo o s g

T I T i i i | T i T 7 T H T | T T T i T T T T T T T T T

~105 —110 -115 -120 =125 -130 -135 -140 ~145 ppm

| i
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w”w“%\"h i #\M ”\‘:“HW“WM f,‘ ‘ﬁ] i il ‘W Vil y [W qu'rt ’Wg M”‘\”‘) m ’“ W'ﬁﬂ“ it ;‘ ”‘/
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Generic Display Report

Analysis Info Acquisition Date  10/23/2009 3:55:13 PM
Analysis Name  D:\Brukendata\zhosun\lV_43-2\2.d
Method user-1pass_pos_mid.tofpar Operator operator name
Sample Name IV_43-2 Instrument BioTOF 1l
Comment Free format commentsFree format commentsFree format comments
Intens, 2.d: +MS
x104H
: 281.0763
4_
T F 0]
™
O"Bu
3 F
2_
1 -

k

2000+
1500+
1000+

500+

2.d: C13H13F302Na ,281.08

281.0760

282.0794

0

283.0820
e T

2805 2810 2815 2820 2825 2830 2835 miz |

Bruker

Daltonics DataAnalysis 3.2 printed:  10/23/2009 03:56:00 PM Page 1 of 1
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zsun=IV=-22-3-H1

Pulse Seguence: s2pul F (0]

Solvent: CDC13 \\\
Temp. 25.0 C / 298.1 K
INOVA-480 "vnmrd400" O"Bu

Relax. delay 0.300 sec

Pulse 45.0 degrees F F

Acg. time 3.334 sec

Widih 4662.0 Hz 4c
44 repetitions

OBSERVE Hi, 399.9356500 MHz

DATA PROCESSING

FT size 262144

Total time 3 min, 38 sec

< o o
w W <t
w « o
- T
™~
o
-t
<t
o~
o~
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=
(=3 1
< o o
«~ o -
~ ~ T2 7
7 o o -
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.2 e s <1
o0 L w . )
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L~ = @ s 9
~ ¥ h e b
! . oW .
e 0 -
i i
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il | t} il
S M1 S N He R ”Lw_u\_ |
o ‘ ‘ T T ‘ i T T i H T ‘ J T
g 8 7 6 5 4 3 2 1 ppm
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zsun—-Iv-22-3-C13 F O

Pulse Sequence: s2pul

Solvent: cdcl13 AN OnB
Temp. 25.0 C / 298.1 K u
INOVA-400 "vnmr40o"

Relax. delay 0.300 sec

Pulse 45.0 degrees

Acg. time 0.720 sec 11(:
width 22222.2 Hz

800 repetitions
OBSERVE C13, 100.5638752 MHz

~ M ] (=1
Dggggngs Eé’ 399.9376499 MHz o~ 3}3 o 5
on during acgquisition NN - 2
off during delay i ‘ !
WALTZ-16 modulated L o .
DATA PROCESSING g {
Line broadening 1.0 Hz .
FT size 32768 i
Total time 13 min, 45 sec
R
o~
o
o
—t
o™
-~ ™
2835%
o N e
ﬁgggw =)
— -t O m
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LW -
=
—l
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ZSun~IV-22~3-F19 F O

Pulse Sequence: s2pul NN

Solvent: £0C13 O"Bu
Ambient temperature

Operator: zsun

File: zsun-Iv-22-3-F19 F F

Mercury—380BB "vnmr300"

Relax. delay 4.000 sec Zl(:
Pulse 30.6 degrees
Acg. time 0.300 sec
Width 500008.28 Hz
104 repetitions
OBSERVE F19, 282.4095227 MHz
DATA PROCESSING
tine broadening 0.3 Hz
FT size 32768
Total time 32 min, 13 sec

.—104.791

.~107.266

s S o A AP

‘ T T
~-114

T

ppm
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Generic Display Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

Acquisition Date  10/23/2009 3:57:28 PM

D:A\Brukendata\zhosun\lV_22-3\1.d

user-1pass_pos_mid.tofpar Operator operator name
IV_22-3 Instrument BioTOF Hi
Free format commentsFree format commentsFree format comments

intens.
x10%

281.0758

O"Bu

4c

\ e

1.d: +MS

2000+

1500+

1000+

500+

o_

1.d: C13H13F302Na ,281.08

281.0760

282.0794

283.0820
e -

280.5

o810 2815 2820 2825 2830

2835 miz |

Bruker Daltonics DataAnalysis 3.2 printed: 10/23/2009 04:00:01 PM Page 1 of 1
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zsun-Iv-22-8-H1 F 0

Pulse Sequence: s2pul N

Solvent: cdcl13 O"Bu
Temp. 25.0 C / 298.1 K
INOVA-400 “vnmrd4og® ~

Relax. delay 0.300 sec th)
Pulse 45.0 degrees

Acg. time 3.334 sec

Width 4662.0 Hz

44 repetitions
OBSERVE Hi, 38%9.9356500 MHz

DATA PROCESSING

FT size 262144
Jotal time 3 min, 38 sec

-3.795
3794

~
m
(=2}
o
o~
e} w
- [1p]
. o
< . (=]
© o Ll
RN 23 Bk
N - < - | © Lo
o R N “ @ b ‘
H (= w — S
sg 0 229 s |s 22333 S8 ’
~o @ i @ oTen < <
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zsun~Iv-22-8-C13 F ()

Pulse Seqguence: s2pul X

. n

solvent: CDC13 O"Bu
Temp. 25.0 C / 298.1 K

INOVA-400 "vnmr400" ~

@] F

Relax. delay 0.300 sec 11t)
Pulse 45.0 degrees

Acg. time 0.7208 sec

Width 22222.2 Hz

584 repetitions
OBSERVE (€13, 100.5638752 MHz

m
DECQUPLE H1, 399.9376499 MHz @
Power 35 dB ~
on during acquisition ~ @
off during delay ~ o~
WALTZ-16 modulated L <
DATA PROCESSING o -
Line broadening 1.0 Hz w -
FT size 32768 ~
Total time 13 min, 45 sec ~
o0
el
w
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w m
o
@ ~ .
3 2 3
w N
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w
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zsun—-IV-22-8-F19 F ()

Pulse Sequence: s2pul ™ n
solvent: CDC13 O"Bu

Ambient temperature
Operator: zsun N
Mercury-300BB  *“vnmr300" @) F zlt)

Relax. delay 4.600 sec

Pulse 30.6 degrees

Acg. time 0.300 sec

Width 50000.0 Hz

24 repetitions

OBSERVE F19, 282.4095258 MHz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 32768
Total time 6 min, 0 sec

-109.319

~108.287

L R

L A B e B ] LR T s R B By M T

Wb AP S A R
L 7 ] 7 [ T Tt T f T

T T LI T N

-20 -40 -60 -80 -100 -120 -140 -160 ppm
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Generic Display Report

Analysis Info

Analysis Name
Method
Sample Name

D:\Brukerdata\zhosun\iV_22-8\1.d

user-1pass_pos_mid.tofpar
IvV_22-8

Acquisition Date  10/23/2009 4:15:14 PM

Operator operator name
Instrument BioTOF I

Comment Free format commentsFree format commentsFree format comments
Intens. 1.d: +MS
x104
293.0958
F O
6 N
O"Bu
~
(@] F
4_
2_
)/J 294.1011
01 T.d: C14H1603F2Na 293 10
20004 293.0960
1500+
1000+
500+
| 204.0994
1 295.1019
0 T T T T T T T T T T T T T ¥ T T T T T T T ¥ T T T T T T T T
292.5 293.0 2935 294.0 294.5 295.0 2955 miz |
Bruker Daltonics DataAnalysis 3.2 printed:  10/23/2009 04:16:05 PM Page 1 of 1
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zsun—Iv-35-1-H1

Pulse Sequence: s2pul

Solvent: cdcl3
Temp. 25.0 C / 298.1 K
INOVA-400 “vnmrdgg*”

Relax. delay 0.300 sec
Pulse 45.0 degrees
Acg. time 3.334 sec
Width 4662.0 Hz

48 repetitions

OBSERVE H1, 399.9356500 MH=z

DATA PROCESSING
FT size 262144

Total time 3 min, 38 sec

~7.604
~—7.563

7.241

T__7.240

- 6.519
/_6.518

8477
6.457

—6.431

O'Bu

4h

3.780

~—1.501

N...1.394

ALngw&A,M‘w_M,MW

ppm
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zsun=-IV-35-1-H1
Pulse Sequence: s2pul

Solvent: cdcl3
Temp. 25.0 C / 298.1 K
INOVA=-4080 vnmrd40o“

Relax. delay 0.300 sec

Pulse 45.0 degrees

Acg. time 3.334 sec

width 4662.0 Hz

60 repetitions

OBSERVE H1, 399.9356500 MHz
DATA PROCESSING

FT size 262144

Total time 3 min, 38 sec

7.240

—-6.518
-~ 6.457
——6.431

— i |

. 6.519

0
X
O'Bu
" 4h
1
I
SN N -
[ [T i
7.6 7.4

T T T [ T

T ‘ T
6.4 6.2

A —

1.82

0.85
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zsun—-Iv-35-1~C13 F (@)

Pulse Seguence: s2pul X

Solvent: CDC13 OtBU
Temp. 25.0 C / 298.1 K
INOVA-400 "vnmr400" ~

@) F
Relax. delay 0.300 sec er]

Pulse 45.0 degrees

Acg. time 0.720 sec

Width 22222.2 Hz

516 repetitions
OBSERVE (€13, 100.5638752 MHz
DECOUPLE H1, 3989.9376439 MHz
Power 35 dB

on during acquisition

off during delay

WALTZ~16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768
Total time 13 min, 45 sec

28.379

56.096

~77.540
77,217
\_76.906

129.966
~105.54¢6
~—98.729

/ 98.661

..898.513
—-98.459
—98.432

80.656

162.052
161.904
123.518
123.438

163.940
T61.755

166.799
164.035

161.526
.161.418

~——123.613
105.8590
S105.702
28.204
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zsun-IV-35-1-Cl13

Pulse Sequence: s2pul

Solvent: €DC13 X ¢
Temp. 25.0 C / 298.1 K O'Bu
INOVA-400 "vnmr400"

Relax. delay 0.300 sec O F er]
Pulse 45.0 degrees

Acg. time 0.720 sec

Width 22222.2 Hz

540 repetitions
OBSERVE C13, 100.5638752 MHz
DECOUPLE H1, 399.9376498 MHz
Power 35 dB

on during acquisition

off during delay

WALTZ~16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768
Total time 13 min, 45 sec

98.661
.98.513

—98.459

-98.729
\_38.432

129.966

123.519

~~164.035
--162.052

4A—163.940
—123.438
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~—166.7989

—123.613

--161.418

.105.850
105.540
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zsun=-IV~-35~1-F19 F ()

Pulse Sequence: s2pul
\

Solvent: CDC13 t
Ambient temperature OBU
Operator: zsun

Mercury—-380BB “vnmr300" \\c) F er]

Relax. delay 4.000 sec

Pulse 30.65 degrees

Acg. time 0.300 sec

Width 50000.0 Hz

36 repetitions
OBSERVE F19, 282.4095227 MMz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 32768
Total time 1 hr, 4 min, 26 sec

-109.503

-109.546

-20 -40 ~-60 ~80
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Generic Display Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

Acquisition Date  10/23/2009 4:1
D:ABruker\data\zhosum\lV_35-1\2.d
user-1pass_pos_mid.fofpar Operator operator name
IV_35-1 Instrument BioTOF 1l
Free format commentsFree format commentsFree format comments

3:00 PM

Intens. |
X104

293.0960

O'Bu

4h

I A

2.d: +MS

2000+

1500+

1000+

500+

0

2.d: C14H1603

293.0960

294.0994

295.1019
/[\‘

F2Na ,293.10

2925

"2030 2935 2040 2045 2950

2055 miz !

Bruker Daltonics DataAnalysis 3.2 printed: 10/23/2009 04:14:17 PM Page 1 of 1
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zsun=-IV-35-1-H1

Pulse Seguence: s2pul F O
Solvent: cdcl3
Temp. 25.0 C / 298.1 K X C)//\\\
INOVA—-400 "vnamr4go"
~N
Relax. delay 0.300 sec (@] F
Pulse 45.0 degrees -
Acy. time 3.334 sec le
Width 4662.0 Hz
32 repetitions
UBSERVE H1, 399.9356500 MHz
DATA PROCESSING
FT size 262144
Total time 3 min, 38 sec
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zsun—Iv-35-2-C13

Pulse Sequence: s2pul

Solvent: COC13 X o/\

Temp. 25.0 C / 298.1 K
INOVA—400 ‘“vnmr400%

O F .
Relax. delay 0.300 sec Z1|
Pulse 45.0 degrees
Acg. time 0.720 sec
Width 22222.2 Hz
504 repetitions
OBSERVE Cl13, 100.5638752 MHz
DECOUPLE H1, 399.9376499 MHz
Power 35 dB
on during acquisition
off during delay
WALTZ~16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
FT size 32768
Total time 13 min, 45 sec
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zsun—iv-35-2-C13

Pulse Segquence: s2pul

solvent: CDCT3 F 0]
Temp. 25.0 C / 298.1 K
INOVA-488 “vamr4go" ™ O/\

Relax. delay 0.300 sec

Pulse 45.0 degrees \\C) F

Acg. time 0.720 sec -
Width 22222.2 Hz 41|
612 repetitions
OBSERVE C13, 100.5638752 MHz

DECOUPLE H1, 399.9376499 MHz

Power 35 dB

on during acguisition

off during delay

WALTZ=16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 32768
Total time 13 min, 45 sec

—98.554
\...88.486

~—398.783
/98.702

131.004

121.59¢0

/—164.021
© 162.295
/._162.160

—162.011

—121.671
‘" 121.496

—-167.474
164.115
W\ 161.593

“._161.485

105.567
—1065.405
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zsun—iv-35-2-F19

Pulse Seguence: s2pul

Solvent: CDC13

Ambient temperature
Operator: zsun
Mercury-300BB "vnmr300"

Relax. delay 4.000 sec

Pulse 30.6 degrees

Acg. time 0.300 sec

Width 50800.0 Hz

88 repetitions
OBSERVE F19, 282.4085227 MHz
DATA PROCESSING

Line broadening 0.3 Hz

FT size 32768
Total time 1 hr, 4 min, 26 sec

—-109.330

T -109.373

-20 -40

-60

ppm
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Generic Display Report

Analysis Info Acquisition Date  10/23/2009 4:21:29 PM
Analysis Name  D:\Brukendata\zhosum\lV_35-2\1.d
Method user-1pass_pos_mid.tofpar Operator operator name
Sample Name  IV_35-2 Instrument BioTOF I
Comment Free format commentsFree format commentsFree format comments
Intens. 1.d: +MS
x104]
265.0649
3 F O
X
o
o F .
4
2_

1.d: C12H1203F2Na ,265.07

2000 265.0647
1500
1000
500-
266.0681
. 267.0704
2640 | 2645 2650 2655 2660 2665 2670 2675  miz |

Bruker Daltonics DataAnalysis 3.2 printed:  10/23/2009 04:22:35 PM Page 1 of 1
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