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1. General considerations

Unless otherwise noted, all reagents were purchased from commercial suppliers
and used without purification.  All oxidative heck reactions were performed in an
open vessel. A vial (approx. 40 mL volume) fitted with an air condenser as cooler was
in the presence of Telfon coated magnetic stirrer bar (4 mm x 10 mm). All
arylsulfonyl hydrazides except trimethylbenzenesulfonohydrazide were synthesized
according to the literatutre report.!  Phenyl isonicotinate was produced by the
following procedures. Thin layer chromatography was performed on Merck
precoated silica gel 60 F,s4 plates.  Silica gel (Merck, 70-230 and 230-400 mesh)
was used for column chromatography.  Melting points were recorded on an
uncorrected Biichi Melting Point B-545 instrument. NMR spectra were recorded on
a Briiker spectrometer (400 MHz for 'H, 100 MHz for 13C and 376 MHz for '°F).
Spectra were referenced internally to the residual proton resonance in CDCl; (6 7.26
ppm), or with tetramethylsilane (TMS, 6 0.00 ppm) as the internal standard.
Chemical shifts (8) were reported as part per million (ppm) in 6 scale downfield from
TMS. 3C NMR spectra were referenced to CDCl; (8 77.0 ppm, the middle peak).
I9F NMR chemical shifts were determined relative to CFCl; as the external standard
and low field is positive.  Coupling constants (J) were reported in Hertz (Hz).
Mass spectra (EI-MS and ES-MS) were recorded on a HP 5989B Mass Spectrometer.
High-resolution mass spectra (HRMS) were obtained on a Briiker APEX 47¢ FTICR
mass spectrometer (ESI-MS). GC-MS analysis was conducted on a HP 5973 GCD
system using a HPSMS column (30 m x 0.25 mm). The products described in GC
yield were accorded to the authentic samples/dodecane calibration standard from HP
6890 GC-FID system. All yields reported refer to isolated yield of compounds

estimated to be greater than 95% purity as determined by capillary gas
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chromatography (GC) or 'H NMR. Compounds described in the literature were
characterized by comparison of their 'H, 3C and/or 'F NMR spectra to the
previously reported data. The procedures in this section are representative, and thus

the yields may differ from those reported in tables.

2. General procedure for the preparation of phenyl isonicotinate (L9)

Phenyl isonicotinate (L9)>

N2 O@
— O

Thionyl chloride (5.95 g, 50 mmol) was added dropwise to isonicotinic acid
(6.15 g, 50 mmol) and triethylamine (5.05 g, 50 mmol) in chloroform (200 mL).
The mixture was refluxed for 2 h and cooled down to room temperature. Then a
THF solution of sodium phenoxide (Sodium hydride (4.80 g, 60% in mineral oil, 120
mmol, 1.2 equiv.) was suspended in THF (100 mL) under nitrogen and cooled to 0°C
in an ice bath. Phenol (8.78 mL, 100 mmol) was added dropwise to the THF
solution and stirred for 1 h.) was added dropwise to the resulting isonicotinyl chloride
solution, cooled by salt and ice water. The solution was further refluxed for 2 h, and
then water (100 mL) and ethyl acetate (200 mL) was added. The organic layer was
successively washed with 1M sodium hydroxide solution and then washed with
saturated brine solution. The organic layer was concentrated under vacuum and pass
through a calica pad (5 x 3 cm) (Eluents = EtOAc: Hexane = 1: 9).  The organic
layer was concentrated. A white solid was obtained and then further washed with
small amount of cool hexane and dry under vacuum. 4.2 g (42% yield) product yield
of phenyl isonicotinate was obtained. 'H NMR (400 MHz, CDCl;) § 7.21-7.23 (m,

2H), 7.26-7.32 (m, 1H), 7.42-7.47 (m, 2H), 7.99-8.00 (m, 2H), 8.84-8.86 (m, 2H); 13C
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NMR (100 MHz,CDCl3) 6 121.3, 123.1, 126.3, 129.6, 136.8, 150.4, 150.8, 163.4; MS

(EI): m/z (relative intensity) 199.0 (M™, 37), 106.0 (100), 78.0 (50), 65.0 (7), 51.0 (24).

3. General procedure for the reaction condition screening without pyridine

ligand

All reagents were weighted in air and the reactions were performed in an open
vessel.  Palladium source (0.03 mmol), 4-methylbenzenesulfonyl hydrazide (0.0838
g, 0.45 mmol) and styrene (34.4 pL, 0.3 mmol) were loaded into a 40 mL vial
equipped with a Teflon-coated magnetic stir bar. The solvent (3 mL) was added at
room temperature. The vial was fitted with an air condenser as cooler and then
placed into a preheated oil bath (90 °C) and vigorously stirred for 16 h.  After the
completion of reaction, the reaction vial was allowed to cool at room temperature.
Ethyl acetate (~10 mL) and dodecane (68.4 pL, internal standard) were added. The
organic layer was subjected to GC analysis. The GC yield obtained was previously

calibrated by anthentic sample/dodecane calibration curve.

4. General procedure for the reaction condition screening with pyridine ligand

All reagents were weighted in air and the reactions were performed in an open
vessel.  Pd(OAc), (0.0068 g, 0.03 mmol) and pyridine ligand (Pd:L = 1:2) were
loaded into a 40 mL vial equipped with a Teflon-coated magnetic stir bar.
Precomplexation was applied by adding DMF (1 mL) in to the vial. The palladium
complex stock solution was stirred for 10 minutes.  4-methylbenzenesulfonyl
hydrazide (0.0838 g, 0.45 mmol) and styrene (34.4 pL, 0.3 mmol) were loaded into
the vial. DMF (2 mL) was added with continuous stirring at room temperature.
The vial was fitted with an air condenser as cooler and then placed into a preheated oil

bath which the temperature was indicated in the table and vigorously stirred for 16 h.
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After the completion of reaction, the reaction vial was allowed to cool at room
temperature. Ethyl acetate (~10 mL) and dodecane (68.4 pL, internal standard) were
added. The organic layer was subjected to GC analysis. The GC yield obtained

was previously calibrated by anthentic sample/dodecane calibration curve.

5. General procedure for the oxidative Heck reaction of arylsulfonyl hydrazides

with alkenes

All reagents were weighted in air and the reactions were performed in an open
vessel. Pd(OAc), (0.0068 g, 0.03 mmol) and phenyl isonicotinate (Pd:L = 1:2) were
loaded into a 40 mL wvial equipped with a Teflon-coated magnetic stir bar.
Precomplexation was applied by adding DMF (1 mL) in to the vial. The palladium
complex stock solution was stirred for 10 minutes.  Arylsulfonyl hydrazide (0.45
mmol) and alkenes (0.3 mmol) were loaded into the vial. DMF (2 mL) was added
with continuous stirring at room temperature.  The vial was fitted with an air
condenser as cooler and then placed into a preheated oil bath which the temperature
was indicated in the table and vigorously stirred for 16 h.  After the completion of
reaction, the reaction vial was allowed to cool at room temperature.  Ethyl acetate
(~10 mL) was added. The organic layer was subjected to GC analysis.  After
analyzing GC spectra, the crude product in the organic layer was extracted and the
vial washed with ethyl acetate. The filtrate was concentrated under reduced pressure.
The crude product was purified by flash column chromatography on silica gel (230 -

400 mesh) to afford the desired product.



6. General procedure for the kinetic study of the oxidative Heck reaction of 4-

methylbenzenesulfonyl hydrazide with styrene.

For the reaction with pyridine ligand L9, Pd(OAc), (0.0068 g, 0.03 mmol) and
phenyl isonicotinate (Pd:L = 1:2) were loaded into a 25 mL reaction tube (tube A)
with a narrow opening (4 mm) equipped with a Teflon-coated magnetic stir bar (3 x 8
mm). DMF (1 mL) was added to the reaction tube and the mixture was stirred for 10
minutes. During that time, for the reaction without pyridine ligand L9, Pd(OAc),
(0.0068 g, 0.03 mmol), 4-methylbenzenesulfonyl hydrazide (0.0838 g, 0.45 mmol),
styrene (34.4 pL, 0.3 mmol), and 1,4-dimethoxybenzene (internal standard, 0.0414 g,
0.3 mmol) were loaded into another 25 mL reaction tube (tube B) with a narrow
opening (4 mm) equipped with a Teflon-coated magnetic stir bar (3 x § mm). After
10 minutes, 4-methylbenzenesulfonyl hydrazide (0.0838 g, 0.45 mmol), styrene (34.4
pL, 0.3 mmol), 1,4-dimethoxybenzene (internal standard, 0.0414 g, 0.3 mmol) and
additional DMF (2 mL) were added into tube A meanwhile DMF (3 mL) was added
to tube B. Tube A and B were allowed to stir at room temperature for 1 min. The
tubes were then placed into a preheated oil bath (90 °C) with vigorous stirring. For
the reaction time (data points) indicated in the Scheme 2, reaction mixtures (0.05 mL)
in each reaction tube were taken up, diluted with ethyl acetate (0.5 mL) and then
subjected to GC analysis. The GC yield obtained was previously calibrated by

anthentic sample/1,4-dimethoxybenzene calibration curve.



7. Characterization data of coupling products

Benzene, 1-methyl-4-[(1E)-2-phenylethenyl]- (Table 3, compound 3ak)?

\]
Me

Eluents (Hexane, R~ 0.56) was used for flash column chromatography. White solid,
'H NMR (400 MHz, CDCl3) 6 2,45 (s, 3H), 7.12-7.21 (m, 2H), 7.26 (d, J= 8.0 Hz,
2H), 7.31-7.36 (m, 1H), 7.44 (t, J= 6.8 Hz, 2H), 7.51 (d, J= 8.0 Hz, 2H), 7.59 (d, J=
7.6 Hz, 2H) ; 3*C NMR (100 MHz,CDCl3) 6 21.2, 126.4, 127.4, 127.7, 128.6, 129.4,
134.5, 137.5; MS (EI): m/z (relative intensity) 194.1 (M*, 96), 179.0 (100), 165.0

(12), 152.0 (9), 115.0 (11).

Benzene, 1-methyl-2-[(1E)-2-phenylethenyl]- (Table 3, compound 3bk)*

\I
Me

Eluents (Hexane, R= 0.56) was used for flash column chromatography. ~White solid,
'"H NMR (400 MHz, CDCl;) 6 2.52 (s, 3H), 7.07-7.11 (d, J= 16 Hz, 1H), 7.26-7.38 (m,
4H), 7.41-7.47 (m, 3H), 7.61 (d, J= 8.0 Hz, 2H), 7.69 (d, J= 6.8 Hz, 1H); 3C NMR
(100 MHz,CDCl3) ¢ 19.9, 125.3, 126.2, 126.5, 127.5, 128.6, 130.0, 130.4, 135.8,
136.4, 137.6; MS (EI): m/z (relative intensity) 194.1 (M*, 79), 179.0 (100), 165.0

(13), 152.0 (8), 115.0 (22).



Naphthalene, 2-[(1E)-2-phenylethenyl]- (Table 3, compound 3ck)?

Eluents (Hexane, R~ 0.38) was used for flash column chromatography. ~White solid,
'H NMR (400 MHz, CDCls) 6 7.25-7.35 (m, 3H), 7.41-7.45 (m, 2H), 7.47-7.56 (m,
2H), 7.60-7.62 (m, 2H), 7.77-7.80 (m, 1H), 7.85-7.89 (m, 4H); 3C NMR (100
MHz,CDCls) & 14.2, 21.0, 29.7, 60.4, 123.5, 125.9, 126.3, 126.6, 127.7, 128.0, 128.3,
128.7, 129.0, 171.1; MS (EI): m/z (relative intensity) 230.1 (M*, 100), 215.0 (23),

202.0 (11), 114.1 (3), 101.0 (9)

Benzene, 1,1'-(1E)-1,2-ethenediylbis- (Table 3, compound 3dk)?

oh

Eluents (Hexane, R= 0.50) was used for flash column chromatography. ~White solid,
'H NMR (400 MHz, CDCl;) 6 7.18 (s, 2H), 7.30-7.34 (m, 2H), 7.40-7.44 (m, 4H),
7.57-7.59 (m, 4H); 13C NMR (100 MHz,CDCls) & 126.4, 127.5, 128.6, 137.3; MS
(EI): m/z (relative intensity) 180.0 (M*, 100), 165.0 (49), 152.0 (13), 89.0 (27), 76.0

(20), 51.0 (19).



Benzene, 1-fluoro-4-[(1E)-2-phenylethenyl]- (Table 3, compound 3ek)?

o8
F

Eluents (Hexane, R~ 0.44) was used for flash column chromatography. White solid,
'H NMR (400 MHz, CDCl;) 6 7.04-7.14 (m, 4H), 7.28-7.33 (m, 1H), 7.39-7.43 (m,
2H), 7.49-7.55 (m, 4H); B3C NMR (100 MHz,CDCl;) & 115.5, 115.7, 126.4, 127.4,
127.6, 127.9, 128.4, 133.5, 137.1, 161.1, 163.5; '°F NMR (400 MHz,CDCl) 6 -114.2;
MS (EI): m/z (relative intensity) 198.0 (M*, 100), 183.0 (38), 170.0 (8), 120.0 (5),

98.0 (10).

Benzene, 1-chloro-4-[(1E)-2-phenylethenyl]- (Table 3, compound 3fk)?

o8
Cl

Eluents (Hexane, R~=0.49) was used for flash column chromatography. ~White solid,
'"H NMR (400 MHz, CDCls) [18 7.06-7.15 (m, 2H), 7.28-7.43 (m, SH), 7.46-7.49 (m,
2H), 7.53-7.55 (m, 2H); 3C NMR (100 MHz,CDCl;) & 126.5, 127.3, 127.6, 127.8,
128.7, 128.8, 129.3, 133.1, 135.8, 136.9; MS (EI): m/z (relative intensity) 214.0 (M,

78), 178.0 (100), 152.0 (14), 115.0 (2), 76.0 (18).



Naphthalene, 1-[(1E)-2-phenylethenyl]- (Table 3, compound 3gk)3

e

W

Eluents (Hexane, R~ 0.54) was used for flash column chromatography.  Yellow
solid, '"H NMR (400 MHz, CDCl;) & 7.21 (d, J= 16.0 Hz, 1H), 7.36-7.38 (m, 1H),
7.45-7.48 (m, 2H), 7.53-7.62 (m, 3H), 7.66-7.68 (m, 2H), 7.81 (d, J= 7.2 Hz, 1H),
7.86 (d, J= 8.4 Hz, 1H), 7.92-7.97 (m, 2H), 8.28 (d, J= 8.6 Hz, 1H); 3C NMR (100
MHz,CDCl5) 6 123.6, 123.7, 125.7, 125.8, 126.1, 126.7, 127.7, 128.0, 128.6, 128.7,
131.4, 131.7, 133.7, 135.0, 137.6; MS (EI): m/z (relative intensity) 229.1 (M*, 100),

215.0 (18), 202.0 (13), 152.0 (21), 128.0 (5).

Benzene, 1-methoxy-4-[(1E)-2-phenylethenyl]- (Table 3, compound 3hk)?

o8 l
MeO

Eluents (EtOAc: Hexane = 1: 20, R~ 0.40) was used for flash column
chromatography. White solid, '"H NMR (400 MHz, CDCls) 6 3.87 (s, 3H), 6.93-6.97
(m, 2H), 7.01-7.14 (m, 2H), 7.26-7.31 (m, 1H), 7.38-7.41 (m, 2H), 7.49-7.55 (m, 4H);
I3C NMR (100 MHz,CDCl3) & 55.29, 114.13, 126.2, 126.6, 127.2, 127.7, 128.2, 128.6,
130.1, 137.6, 159.3; MS (EI): m/z (relative intensity) 210.1 (M*, 100), 195.0 (18),

179.0 (15), 165.0 (38), 152.0 (23).
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Benzene, 1,3,5-trimethyl-2-[(1E)-2-phenylethenyl]- (Table 3, compound 3ik)’

Me
CC
Me Me

Eluents (Hexane, R~ 0.50) was used for flash column chromatography. White solid,
'H NMR (400 MHz, CDCl;) 6 2.36 (s, 3H), 2.41 (s, 6H), 7.66 (d, J= 16.8 Hz, 1H),
6.97 (s, 2H), 7.17 (d, J= 16.8 Hz, 1H), 7.33-7.36 (m, 1H), 7.42-7.45 (m, 2H), 7.57 (d,
J=7.2 Hz, 2H); 3C NMR (100 MHz,CDCl;) 8 20.9, 126.2, 126.8, 127.4, 128.6, 133.6,
133.9, 136.1, 136.2, 137.7; MS (EI): m/z (relative intensity) 222.1 (M*, 91), 207.1

(100), 192.0 (78), 178.0 (9), 144.0 (9).

Benzene, 1-nitro-4-[(1E)-2-phenylethenyl]- (Table 3, compound jk)?
NG

Eluents (EtOAc: Hexane = 1: 9, R~ 0.70) was used for flash column chromatography.
Yellow solid, 'H NMR (400 MHz, CDCl3) 6 7.17 (d, J= 16.4 Hz, 1H), 7.27-7.45 (m,
4H), 7.56-7.59 (m, 2H), 7.64-7.67 (m, 2H), 8.22-8.26 (m, 2H); 3C NMR (100
MHz,CDCl5) & 124.1, 126.3, 126.8, 127.0, 128.9, 133.3, 136.2, 143.8, 146.8; MS
(EI): m/z (relative intensity) 225.0 (M*, 83), 207.0 (9), 178.0 (100), 165.0 (13), 152.0

(25).
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2-Propenoic acid, 3-(4-methylphenyl)-, methyl ester, (2E)- (Table 3, compound

Me©_\\_/<o

OMe

3al)’

Eluents (EtOAc: Hexane = 1: 9, R~ 0.53) was used for flash column chromatography.
White solid, 'TH NMR (400 MHz, CDCl;) & 2.40 (s, 3H), 3.82 (s, 3H), 6.42 (d, J=16.0
Hz, 1H), 7.21 (d, J= 8.0 Hz, 2H), 7.44 (d, J= 8.0 Hz, 2H), 7.70 (d, J= 16.0 Hz, 1H);
3C NMR (100 MHz,CDCls) 6 21.4, 51.6, 116.7 128.0, 129.6, 131.6, 140.7, 144.8,
167.6; MS (EI): m/z (relative intensity) 176.0 (M™, 63), 161.0 (6), 145.0 (100), 115.0

(50), 91.0 (20).

2-Propenoic acid, 3-(4-methylphenyl)-, ethyl ester, (2E)- (Table 3, compound

MGQ_\\_(O

OEt

3am)°®

Eluents (EtOAc: Hexane = 1: 20, R~ 0.52) was used for flash column
chromatography. Yellow liquid, '"H NMR (400 MHz, CDCl3) 8 1.36 (t, J= 7.2 Hz,
3H), 2.39 (s, 3H), 4.26 — 4.31 (m, 2H), 6.42 (d, J= 16.0 Hz, 1H), 7.21 (d, J= 8.0 Hz,
2H), 7.44 (d, J= 8.0 Hz, 2H), 7.69 (d, J= 15.6 Hz, 1H); 3C NMR (100 MHz,CDCls) &
14.3,21.4,60.4 117.1, 128.0, 129.6, 131.7, 140.6, 144.5, 167.1; MS (EI): m/z (relative

intensity) 190.0 (M", 48), 175.0 (3), 162.0 (13), 145.0 (100), 115.0 (46).

12



2-Propenoic acid, 3-(4-methylphenyl)-, butyl ester, (2E)- (Table 3, compound

MBQ_\\_{O

On-Bu

3an)’

Eluents (EtOAc: Hexane = 1: 20, R~ 0.52) was used for flash column
chromatography. Colorless liquid, 'H NMR (400 MHz, CDCl3) 8 0.99 (t, J= 7.6 Hz,
3H), 1.44-1.49 (m, 2H), 1.69 — 1.73 (m, 2H), 2.39 (s, 3H), 4.23 (t, J= 6.4 Hz, 2H),
6.42 (d, /= 16.0 Hz, 1H), 7.21 (d, J= 8.0 Hz, 2H), 7.45 (d, J= 8.0 Hz, 2H), 7.68 (d,
J=16.0 Hz, 1H); *C NMR (100 MHz,CDCl;) & 13.7, 19.1, 21.4 30.7, 64.2, 117.1,
128.0, 129.5, 131.7, 140.5, 144.5, 167.2; MS (EI): m/z (relative intensity) 218.1 (M*,

26), 162.0 (95), 145.0 (100), 115.0 (51), 91.0 (25).

2-Propenoic acid, 3-(1-naphthalenyl)-, butyl ester, (2E)- (Table 3, compound 3gn)’

Eluents (EtOAc: Hexane = 1: 20, R~ 0.64) was used for flash column
chromatography. Yellow liquid, '"H NMR (400 MHz, CDCl3) 8 1.04 (t, J= 7.2 Hz,
3H), 1.49-1.54 (m, 2H), 1.74-1.79 (m, 2H), 4.31 (t, J= 6.4 Hz, 2H), 6.58 (d, J=15.6
Hz, 1H), 7.49-7.63 (m, 3H), 7.78 (d, J= 6.8 Hz, 1H), 7.91 (t, J= 7.2 Hz, 2H), 8.23 (d,
J= 8.4 Hz, 1H), 8.57 (d, J= 15.6 Hz, 1H); 13C NMR (100 MHz,CDCl;) 6 13.7, 19.2,

30.8, 64.5, 120.9, 123.3, 124.9, 125.4, 126.1, 126.8, 128.7, 130.4, 131.4, 131.8, 133.6,

13



141.5, 166.9; MS (EI): m/z (relative intensity) 254.1 (M*, 27), 198.0 (7), 181.0 (25),

153.0 (100), 76.1 (5).

2-Propenoic acid, 3-(2-naphthalenyl)-, butyl ester, (2E)- (Table 3, compound
3cn)’

@

Qe

Eluents (EtOAc: Hexane = 1: 20, R~ 0.60) was used for flash column
chromatography. Colorless liquid, 'H NMR (400 MHz, CDCl;) & 1.02 (t, J= 7.2 Hz,
3H), 1.47-1.53 (m, 2H), 1.71-1.77 (m, 2H), 4.28 (t, J= 6.8 Hz, 2H), 6.59 (d, J= 16.0
Hz, 1H), 7.52-7.54 (m, 2H), 7.68 (d, J= 8.4 Hz, 1H), 7.83-7.94 (m, 5H); 13C NMR
(100 MHz,CDCl3) 6 1.0, 13.7, 19.2, 30.8, 64.4, 118.4, 123.4, 126.6, 127.1, 127.7,
128.5, 128.6, 129.8, 131.9, 133.2, 134.1, 144.5, 167.1; MS (EI): m/z (relative

intensity) 254.1 (M™, 52), 198.0 (100), 181.0 (70), 152.0 (65), 127.0 (11).

2-Propenoic acid, 3-(2,4,6-trimethylphenyl)-, butyl ester, (2E)- (Table 3,

compound 3in)>

Me O
Me Me

Eluents (EtOAc: Hexane = 1: 20, R~ 0.49) was used for flash column

chromatography.  White solid, '"H NMR (400 MHz, CDCl;) 6 1.01 (t, J= 7.6 Hz,

14



3H), 1.45-1.51 (m, 2H), 1.70-1.75 (m, 2H), 2.32 (s, 3H), 2.36 (s, 6H), 4.25 (t, J= 6.8
Hz, 2H), 6.09 (d, J= 16.4Hz, 1H), 6.92 (s, 2H), 7.87 (d, J= 16.4Hz, 1H); 13C NMR
(100 MHz,CDCl3) ¢ 13.7, 19.2, 20.9, 21.0, 30.7, 64.3, 123.1, 129.1, 130.9, 136.7,
138.2, 143.1, 167.0; MS (EI): m/z (relative intensity) 246.1 (M*, 27), 231.1 (5), 173.0

(100), 144.1 (52), 129.0 (39).

Benzene, 1-fluoro-4-[(1E)-2-(4-methylphenyl)ethenyl]- (Table 3, compound 3ao0)®
_a
)

Eluents (Hexane, R= 0.56) was used for flash column chromatography. White solid,
'H NMR (400 MHz, CDCly) & 2.41 (s, 3H), 7.05-7.11 (m, 4H), 7.22 (d, J= 8.0 Hz,
2H), 7.45 (d, J= 8.0 Hz, 2H), 7.49-7.52 (m, 2H); 3C NMR (100 MHz,CDCl;) 6 21.2,
115.4, 115.6, 126.3, 126.4, 127.7, 127.8, 128.4, 129.4, 133.6, 134.3, 137.5, 160.9,
163.4; F NMR (400 MHz,CDCls) & -114.6; MS (EI): m/z (relative intensity) 212.1

(M*, 100), 197.0 (67), 177.0 (18), 115.0 (8), 91.1 (10).

Benzene, 1-fluoro-3-[2-(4-methylphenyl)ethenyl]-, (E)- (Table 3, compound 3ap)°

F

Eluents (Hexane, R= 0.56) was used for flash column chromatography. ~White solid,

'H NMR (400 MHz, CDCl3) & 2.42 (s, 3H), 6.96-7.01 (m, 1H), 7.04-7.15 (m, 2H),

15



7.22-7.38 (m, 5H), 7.46 (d, J= 8.0 Hz, 2H); 13C NMR (100 MHz,CDCl;) § 21.3, 112.5,
112.7, 114.0, 114.2, 122.3, 126.5, 126.8, 129.4, 130.0, 134.0, 138.0, 139.9, 162.0,
164.4; F NMR (400 MHz,CDCls) & -113.5; MS (EI): m/z (relative intensity) 212.1

(M*, 100), 197.0 (88), 177.0 (24), 115.0 (8), 91.1 (10).

Benzene, 1-chloro-4-[(1E)-2-(4-methylphenyl)ethenyl]- (Table 3, compound 3aq)’
)
o

Eluents (Hexane, R~ 0.56) was used for flash column chromatography. White solid,
'H NMR (400 MHz, CDCl3) & 2.39 (s, 3H), 7.00-7.11 (m, 2H), 7.20 (d, J= 7.6 Hz,
2H), 7.33-7.36 (m, 2H), 7.42-7.47 (m, 4H); 3C NMR (100 MHz,CDCl;) 4 21.3, 126.4,
126.5, 127.5, 128.8, 129.3, 129.4, 132.9, 134.2, 136.1, 137.8; MS (EI): m/z (relative

intensity) 228.0 (M*, 100), 213.0 (16), 192.0 (26), 178.0 (95), 94.7 (12).

Benzene, 1,1'-(1E)-1,2-ethenediylbis[4-methyl- (Table 3, compound 3ar)?

MeMe

Eluents (Hexane, R~ 0.56) was used for flash column chromatography. White solid,
'"H NMR (400 MHz, CDCl3) 8 2.42 (s, 6H), 7.10 (s, 2H), 7.22 (d, J= 8.0 Hz, 4H), 7.46
(d, J= 8.0 Hz, 4H); 3C NMR (100 MHz,CDCl;) & 21.2, 126.3, 127.6, 129.3, 134.7,
137.2; MS (EI): m/z (relative intensity) 208.1 (M*, 100), 193.0 (57), 178.0 (59), 152.0

(5), 115.0 (13).
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Benzene, 1-methoxy-4-[(1E)-2-(4-methylphenyl)ethenyl]- (Table 3, compound

3as)?
)
o

Eluents (EtOAc: Hexane = 1: 20, R~ 0.48) was used for flash column
chromatography. White solid, 'H NMR (400 MHz, CDCls) & 2.40 (s, 3H), 3.86 (s,
3H), 6.92-6.96 (m, 2H), 6.97-7.09 (m, 2H), 7.20 (d, J= 7.6 Hz, 2H), 7.42-7.50 (m,
4H); 3C NMR (100 MHz,CDCl3) 8 21.2, 55.3, 114.1, 126.1, 126.5, 127.2, 127.6,
129.3, 130.3, 134.8, 137.0, 159.1; MS (EI): m/z (relative intensity) 224.1 (M*, 100),

209.0 (25), 194.0 (5), 178.0 (9), 165.0 (33).

Benzene, 1-[(1E)-2-(4-methylphenyl)ethenyl]-4-(trifluoromethyl)- (Table 3,

compound 3at)’
o)
)

Eluents (Hexane, R= 0.56) was used for flash column chromatography. ~White solid,
'H NMR (400 MHz, CDCl;) 6 2.41 (s, 3H), 7.10 (d, J= 16.4 Hz, 1H), 7.18-7.23 (m,
3H), 7.46 (d, J= 8.4 Hz, 2H), 7.59-7.64 (m, 4H); 13C NMR (100 MHz,CDCl3) 6 , 21.3,
125.6, 126.1, 126.4, 126.7, 128.8, 129.5, 131.1, 133.8, 138.3, 141.0; '°F NMR (400
MHz,CDCls) 6 -62.4; MS (EI): m/z (relative intensity) 262.1 (M*, 100), 247.0 (41),

227.0 (18), 115.0 (7), 91.0 (8).
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Benzene, 1-bromo-2-[(1E)-2-(4-methylphenyl)ethenyl]- (Table 3, compound 3au)'®

Br.

Eluents (Hexane, R~ 0.56) was used for flash column chromatography. Colorless
liquid, '"H NMR (400 MHz, CDCls) 6 2.41 (s, 3H), 7.06 (d, J= 16.0 Hz, 1H), 7.12-
7.16 (m, 1H), 7.20-7.23 (m, 2H), 7.32-7.36 (m, 1H), 7.44-7.50 (m, 3H), 7.60- 7.63 (m,
1H), 7.69-7.71 (m, 1H); 3C NMR (100 MHz,CDCl;) 6 21.3, 124.0, 126.5, 127.5,
128.5, 128.9, 129.4, 131.4, 132.9, 133.0, 134.2, 137.3, 138.0; MS (EI): m/z (relative

intensity) 272.0 (M*, 38), 193.0 (23), 178.0 (100), 165.0 (12), 115.0 (7).

Benzene, 1-chloro-4-[(1E)-2-(1,3,5-trimethylphenyl)ethenyl]- (Table 3, compound

3fv)

Eluents (Hexane, R~ 0.55) was used for flash column chromatography. ~White solid,
'H NMR (400 MHz, CDCl;) 6 2.35 (s, 3H), 2.40 (s, 6H), 6.60 (d, J= 16.8 Hz, 1H),
6.97 (s, 2H), 7.13 (d, J= 16.4 Hz, 1H), 7.37-7.40 (m, 2H), 7.45-7.48 (m, 2H); 13C
NMR (100 MHz,CDCl;) 6 21.0, 127.4, 127.6, 132.3, 133.0, 133.6, 136.1, 136.2,
136.5; MS (EI): m/z (relative intensity) 256.0 (M, 63), 241.0 (23), 221.1 (27), 206.0
(100), 191.0 (15); IR (KBr, cm'') 3027, 1631, 1489, 981, 812; HRMS (ESI) calcd. for

Ci7H;7Cl[M + H*]: 256.1019, found 256.1018.

8. 'H, 13C, F, HRMS and IR spectra
18



phenyl ester

T.461
7.456
7.44B
T.442
7.440
T.434
T.426
T.421
7.415
T7.317
7.314
7.311
7.299

J

J

7.295
7.291
7.279
7.277
T.274
7.260
7.231
7.22B
T.222
7.213
7.211
7.209
7.2086
7.200

HAME Btandard 1H
EIFHD 189
FROCHO 1
Date_ 10120508
Time 13,458
IHETRUM spect
FROBHD 5 mm FABBO BB-
PULFROG zgin

TD 13TER
BOLVENT coel3

HE E]

ng 2

SWH BOL2 B2 0 He
FIDRES 6, 2445832 H=
AQ 2.0449731 sec
1r] 55

oW £2.400 uses
oe E.50 umec
TE 298, 7 K
o1 1, 04000000 aee
TDO 1
mmmmmmmm CHAMNEL fl secseme=
HUC1 1H

Pl 14.70 usec
PFLL 0.00 48
PLIW 11, BE122272 W
SF01 400 .1320007 MHz
85I 3aTes

SF A00 . 1300054 MHE
WO EM

BEE a

LB Q.00 H=
] o

e 1,00

9

g

B

:

w
-]

™

=

| &

-

[y}

ppm

19



phenyl ester

—163.68

150.75
150.44
—136.77
_—129_58
——126.29
-—123.11
The-121.33
77.32
77.00
76 .68

=

HAME Btandard 1icC
EXFHO 54
PROCHO 1
Date_ 20120508
Tine 13,48
INSTEIM apect
PROEHD & mm PAEBO EE-
PULFROG =gpgil

TO EEELE
S0LVENT coCly

HE 52

D& 2

BWH ZB282 828 Hz
FIDRES 0,385323 H=
AQ 1.,29TEE2Y mec
Rd FLTY

oW 19,800 umec
DOE E.50 umen
TE 298,39 ¥
o1 1, DOOOOODD sec
oii 0, 03000000 sec
TDO i
mmmmmmmm CHAHKEL fl sesse=e-
HUCL e

Pl 9.%0 umec
Fla -2.00 dB
PL1W BB, BJ1TEEID W
SFOL 100, E22BI50 MHEz
= mmemmmme CHAMHEL f2 acssame=
CFOFRGER waltzlg

HUC2 1H
PCFO2 BD, 00 um
PLZ .00 dB
PLi2 15.00 dB
PL13 15.00 48
PLIW 11, BB122272 W
PL13W 09, ATETITZE W
FL13W 0,37571735 W
Spa2 A00 . 131E008 MHz
8L 12768

BF 100 . E12TTTE MH=z
WDW EM

888 a

LE 1.00 Hz
)] o

e T 1.40

20



X
©
™
°
c
S
5]
o
g
o
3]
%)
K}
re)
©
-

Me

2.44%9

HAFE
EXFHO
PROC MO
Date_
Time
IHSTRUM
PROBHD
BULE RO
T
S0LVENT
N5

C5

SWH
FIDRES
A2

RG

o

DE

TE

cl

TN

FCB1Y
1

1

20120329
19,51
apect

5 mm PABRD BE-
zgil

I2TER
CDCL1Y

16

2

4006 410
0122266

4 DEFA5EE
22,5
124 . BDD
6,50

298 .4

1, 00000000
1

Hz
Hz
»=C

usEc
usEc

aEC

sesmmees CHAMMEL £l -

([Dad ]
Pl
FL1
FL1wW
SFO1
51
5F
W
S5B
LE
GB
B

8 7

] w=led | = [ [ =

1H

14.70

oo

11, B8122272
400 . 131 2007
12768

400 1300000
E

o

0.30

0

L.00

Hz

21



FCB13C

= N R A= R - I
L T W - - I ] oo =
R Y R e o 5 el :] &4
|l ol Ml il L .
[ s W W I RS o r~ = 4 s
HHAAA A A A == r-~ s
rfi.ﬁk.\m\k_ L\ MM Foaia
EXFNG 2
FROCHO 1
Date_ 201203829
Time 19.58
IMSTEI™ spect
FROBHD 5§ mm FABBO BE-
PULFROG 2gpgdl
w §5536
HOLV ENT cbCl3
4 M5 32
O DS 2
(¢ SwH 24038 . 461 Hx
b o] FIDRES 0.3GE759H Hx
c o 1. 3671988 sec
> R 20%

\ <] i 20, B0 usec
Q nE 5. 50 usec
£ TE 299.4 ¥
o Dl 2, 00000000 sec

O o pil 0, DIODOODD sec
- o0 1
™
Q memmmees CHAMMEL fl oeosossss
- UL 132

() © Pl 9,50 usec

S = PLL -2,00 dB
FLIW 58.52175522 W
5F01 100 . 6228298 MHz
sesnmeen CHELHNEL £f2 ooeoessw
CPOFRG2 waltzli
] 1H
POPL 2 BO.O0 usec
PL2 0.00 4B
PLi2 15,00 48
PL13 15.00 48
PLZW 11, 88122272 W
PLL2W B, 3T5TLT25 W
PL13W 0, 39571725 W
SP02 400,131 6005 MHz
51 I2TER
aF 100 6127806 HHz
WM M
558 0
LE 1.00 B
GB o
pC 1.40

I [ H I i I ! I . I 4 I I I I I I
200 180 160 140 120 100 g0 60 40 20 pom

22



=
e}
[y}
T
c
3
[*]
Q.
£
(]
(&)
o
2
Ke]
©
-

2.520

832

HME FCBTS
EXPHO 1

PROC MO 1
Date_ 2012 0412

Time 14,12

THAT RUM spect
PROBHD 5 mm PABBG BB

FULF ROG g3l

D 1276
S0LVENT [aflnnd ]

HE 1k

Cs 2

SWH 4006 . 410 Hz
FIDRES B.122266 Hz
il 4. 0B94966 sec
RG 45,2

oW 124 .B00 usec
DE 6.50 usec
TB 295,82 K
ol 1, 00000000 sec
TE0 1
meeemees CHAHHEL fl —eessssw
HOC1 iH

Fl 14,70 usec
FL1 b.00 dB
FL1W 11, B8122272 W
SFOL 400,131 2007 WH=z
51 12768

5F 400 . 1300000 MHE
WD B

558 i)

L 0.30 Hz
G ]

BC 1.00

ppm

23



FC879C

Wy T T - T BN S |
W= S W0 U s e -l a3 [=]
4 & & a & 3 & W & @ a e N="=] [=¥]
IRl = =l R - R T == T .
L T B s B R R == \a Le]
HA A A A A A A A~ M~~~ =
=N “J/ — e
EXFNO 2
FROCHO 1
Date_ 20120412
Time 14,17
INSTRLM spect
PROBHD 5 mm PABBO BE-
FULF ROG zgpegil
D E5516
SOLVENT [ e
] 2
X o5 2
o] SWH 24038 461 Hz
™ FIDRES 0. IEETIE He
] A 1.36319%00 sec
c R 101
=} i) 20 . B00 usec
[} DE 6. 50 usec
Q TR 206, 8 K
\ o £ ol 2, 1000 0000 sec
S 0 nii 0, DIDDODOD sec
(3] o0 1
(2] meemmees  CHANNEL £l meoessssss
o ML 13
e Fl 9.50 usec
© FL1 -2.00 dB
= PLIW 58, 52175522 W
Srol 100, 6228298 MHz
meemmees CHAHHEL £2 sossssss
CPDPRG2 waltzlé
L2 1H
BCED2 BO,. 00 usec
FLZ2 L.00 dB
FLL12 15.00 dB
PL13 15.00 4B
FL2W 11, 88122272 W
FL12W 0. 37571725 W
FL1%W B, 37571725 W
Rz 400,131 6005 MHzZ
81 12768
5F 100,612 TE1E MHz
W ER
H3498 o
o LB 1,00 Hz
o e A R R o o
B2 1.40
I . I H T ; I . I ) T I
200 180 160 140 120 100 g0 20 pom

24



N L T e = B =R R R R e = T G R B e R =
I R R R R N e i o e e B e = - S T, R e i Rt T et R . T
L - - T e e e T T R = R T T T T T, R T T T R e e e e T R B I e I I e I
[~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [~ [ [~ [0 ~> > Fse s
L Loy 1) HAME Btanodard 1H
— EXFHD 145
PROCHO 1
Date_ 20120408
Tine 23,07
INSTRIM gspect
PROBHD &5 mm PABBO EE-
FULFROG zgil
T0 12TEE
SOLVENT cocla
- i&
s 2
EWH BO12 820 H=z
MK.V PIDRES 0.244533 Hz
3 AG 2.0447731 ame
Ra as, 2
T oW £2.400 uses
m DE £.50 umec
° TE 297.0 X
e D1 1, DODOOOOD ses
£ TDO 1
m seamnnas CHANAEL £l ssssssss
. NUCL 1H
o~ Fl 14.70 usec
P PL1 0.00 dB
- PLAW 11, 881222793 W
w apol 400 ,1320007 Mz
P gr 33768
ar 400 ,1300094 MEz
WO EH
asm a
LE 0.00 He
am o
pe 1,00
_ | ._.._.

| etk

25



FCAB4C

4

29.03
2B.77

28.7
128.209

127.98

27.68
26.32

171.1
126.59
126.53
125.88
123.51
77.32
77. 00
76. 68

Table 3, compound 3ck

38

I
U

&
—25.468
—21.02
—14.18

HAFE
EXFHO
FROCHO
Date_
Time
INSTRIM
PROBHD
FULFROG
pui]
SOLVENT
M5

D5

SWH
FIDRES
A

joue]

DE

CPOPRG2
NLAC2
FCFD2
PL2
PL1Z
PL13
FLIW
FL12W
PL13W
SR
51

5F
WoW
S5B

200

.. © - | | — . =
180 160 140 120 100 g0

FCBE4 (1}
1

1

20120503

17.00

spect

5 mm PABRO BR-

24038 . 461 Hz
0.36E6798 He
1,3631908 sec
114
20 . BOD use

6,50 nuse
299.3 K
000000 sec
BOO0DD sec
1

2,00
b.03

CHANMEL £1 o
133
3,50 use
-2.00 dB
54, 52175522 W
100, 6228290 MEz

CHAHNEYL £2 mmmmwm
waltzlé

1H
BO.00 use
0.0k dB
15.00 dB
15,00 dB
11, BE122272 W
B, 3ITSTLI2S W
B, 3TSTLT2E W
400,131 8005 Ez
12768
100,612 7703 MHz
EM
o
1,00 Hz
o
L.40

26



HAFE
EXFHO
PROC MO
Date_
Time
IHSTRUM
PROBHD
FULFROG
T
S0LVENT
N5

C5

SWH
FIDRES
A2

RG

o

DE

TE

cl

TN

HozL
Pl
FL1
FL1wW
SFO1
51
aF
W
S5B
LE
GB
B

™
Table 3, compound 3dk

e

FCRSE
1

1

2012 0408
17,57
apect

5 mm PABRD BE-
zgil

I2TER
CDCL1Y

16

2

4006 410
0122266

4 DEFASEE
4

124 . BDD
6,50

296.4

1, 00000000
1

1H

14.70

oo

11, B8122272
400 . 131 2007
12768

400 1300000
E

o

0.30

0

L.00

Hz
Hz
»=C

useEc
usEc

aEC

sesmmees CHAMMEL £l -

Hz

27



FC858C

uwl O =p o=
[ LE= R Ty B = ulm
BT o & LD
r~ oo~ \a e
L [~ 4o w0
o [~ [~ [~
sl N -
EXPHO 2
FROCHO 1
Date_ 2012 0408
Time 18,02
INST RLM spect
PROBHD 5 mm PABEG BB
FULF B0G zgpgil
o G556
SOLVENT CDC13
~ ME 2
Lo DS 2
o™ SWH 24038 . 461 Hz
] FIDRES b, 356798 Hz
c A 1,3631908 sec
5 R 1e1
e} ] 20 B0D usec
o DE 6.50 usec
m TE 297. 4 K
o ol 2, 00000000 sec
o Dil 0. 03000000 sec
- oo 1
™
o sememees  CHAMNEL £f] sessssss
- MBS 132
© PL 9,50 usec
- PL1 -2,00 dB
PLIW 58, 52175522 W
SF01 100, 6229298 MHz
semmmees CHAKHEL £2 seossssss
CPOF RG2 waltzlé
HUCZ 1H
FCFD2 B0.00 usec
FLZ b.00 dB
FLlZ 15.00 dB
FL13 15.00 dB
FL2W 11.B8122272 W
FL12W B 37571725 W
FL1%W B 3TSTLT2S W
SFo2 404,131 6005 MHz
81 12768
5F 100,612 7822 MHz
WD EE
558 i)
1,00 Hz
" ] b
B 1.40
: T T i T T i T T T T T T
200 1380 160 140 120 100 g0 60 40 20 pom

28



F

k4
Q
™
T
c
=}
o
o
£
o
o
o«
2
2
©
-

HAKE FCBS9

EXPHO 1

PROC MO 1
Date_ 2012 0410

Time 1%.35

THAT RUM spect
PROBHD 5 mm PABBG BB

FULF RO zg30

D 1276
SO0V ENT apoLy

HE 1k

Cs 2

SWH 4006 . 410 Hz
FIDRES B.122266 Hz
il 4, 0B94966 sec
RG 1.8

oW 124 .B00 usec
DE 6,50 usec
TB 294.9 K
ol 1, 00000000 sec
TE0 1
meeemees CHAHHEL fl —eessssw
HOC1 iH

Fl 14,70 usec
FL1 b.00 dB
FL1W 11, B8122272 W
SFOL 400,131 2007 WH=z
51 12768

5F 400 . 1300000 MHE
WD B

35B o

L 0.30 Hz
G ]

BC 1.00

29



FC859C

[ = == = IR =

[Fa =T T s - R - L - R — oo
R R e B e e e i oy =]
[l e M el e B B = N B el el el W I T T 5 a
L= LY I o I O e I o O o st Y ¥ ot O R | ™~ r— 4
HA A A A A A A A A A~~~ r~r~r~

N

—_

TS N s

Hz
Hz
SEC

usec
usec
X
sec
sec

usec
dB

W
MHz

usec

dB
4B

FHz

MHz

Hz

F FEASY

EXPNO 2

FROCHOD 1

Date_ 20120410

Time 13,46

INSTRLM spect

FROBHD 5 mm FABED EBE-

FULF ROG gpg3l

T £5536

SOOIV ENT [ o ud !

M5 32

D& 2

X SWH 24038 , 451

% FIDRES 0, 366798

) 1, 3631044

i) RS igi

c oW 20 . B00

w DE 6,50

\ b4 T2 26,1

bl 2, BOODOBOD

£ Di1 0. 03000000

W oo 1
O\W meenwees CHAMMEL fl —eesssaw

ML 130

Q9 Pl 49,50

Q2 PL1 -2.00

w © PLIW 59, 52175522

- sFOL 100, 622 BRSE
memnmmes CHAMHEL f2 —eessssw

CPOP RG2 wal tzlE

MUC2 iH

FCED2 20,00

PL2 0,00

PLAZ 15, 00

PL1D 15, 0

ELIW 11, 8123272

PLLIW b, ¥1571725

PLLAW 0, ¥1571725

SFO2 400, 131 6005

51 F2T6R

5F 100, 613 TI6D

WO EH

541 ]

LE 1,00

B 0

P 1,40

T J | FO— T EEa— ; | PR T LI T | T 1 T T :
m_u__u_ um_u H_m__u “I_u_ um_u “:u__u_ mn_ _m__u_ .fu m_u_ n_ ﬁﬁ_a

30



FCBS9F

-114.1¢

BRLME FoAs9
EMEMO 3
PROCHS 1
Dt _ 20120410
Time 14,12
IMSTEI™ spect
FROBHD 5 mm PAEED EB-
FULF ROG zgfh igogn
w 131072
~ SOLN ENT chCla
7} M5 16
™ oS 4
o SWH B9285,711 Hz
c FIDRES 0, BR11086 Hz
= iiTa) 0.7340532 sec
(] R 1200
Q. bW 5.600 usec
m CE E. 50 usec
o) TE 2595,2 ¥
0 bl 1, 00000000 sec
n o1l 0, 03000000 sec
gl C1z2 0. 00002000 sec
o TOD 1
2
L . semnmmes CHAKHME L £l seososssw
- HUCL 15p
Fl 14.20 usec
FL1 -3.00 dB
FL1W 1B, 6942 B444 W
SFOL 376 46D T1E4 WHz
meeewwes CHA HNEL £f2 seowssssw
CEDFRE2 waltzlé
HoS2 1H
POPD2 80.00 usec
PL2 0.00 dB
FL12 15,00 dB
PLZW 11, 88122272 W
PL12W O, 3TSTLT2E W
SFO2 400,131 6005 MHz
5I 65536
5F IT6 . 49BIEE0 MHz
WO EE
558 ]
R I I . I # I * I . I g I - T v I & I * I E LR 0.30 Hz
a =20 =41 —-&0 -80 =100 =120 =140 =160 =180 =200 ppm W . nw

1.00

31



FC860R

[ ==l ]
[ i
= =r =

=~
=t
—
-

7.106
7.099
7.058

HiLEE
EXPHO
PROC MO
Date_
Time
IHET RUK
PROBHD
FULFROG
TD

SO0V ENT
L]

g

5WH
FIDRES

HUCL
Fl
FL1
FL1W
SFo1
51
5F
Wi
S5B
Le
GB
B

Table 3, compound 3fk
=

Cl

6 5 4 3 2 1 ppm

FOBED
1

1

2012 0410
13,52
apect

5 mm PARRO BE-
g3l

12768

[ad )

16

2

4006 410
D.122288

4 DR ASEE
7.8

124 . BODOD
6.50

295.0

1. 00000000
1

1H

14.70

00D

11, @ge122272
400 . 131 2007
12768

400 . 1300000
EM

o

0. 30

0

1.00

Hz
Hz
seC

usec
usec

seC

sesmmews CHANNEL £l s

Hz

32



FC860C

Mo S o] o
T [~ (5 @0 [~ @ W8 0 =N
L e P e e e e [N =r]
T = ==l Y g
Rl s R s b s B r~ =~ &
AA A A A [l i

S W -

Hz
Hz
SEC

usec
usec
X
sec
sec

usec
dB

W
MHz

usec

dB
4B

FHz

MHz

Hz

5 s 1]
EXPNO 2
FROCHOD 1
Date_ 20120410
Time 13,56
INSTRLM spect
FROBHD 5 mm FABED BE-
FULF ROG gpg3l
n 65536
SOOIV ENT [ o ud !
NS 32
X L 2
& SHH 24038 , 461
FICRES 0. 366798
T A 1,363119048
c B 161
=] bW 20,800
\ m. DE 6,50
TE 206,.1
€ bl 2. 00O ODOD
[*] D1l 0. BI00 000D
o OO 1
™ meenwees CHAMMEL fl —eesssaw
° Ml 130
w Pl 9,50
— PL1 -2.00
O PLIW 59, 52175522
5FOL 100,622 B298
memnmmes CHAMHEL f2 —eessssw
CPOP RG2 wal tzlE
MUC2 iH
PCED2 B0.00
PL2 0.00
PLI2 15,00
PL13 15,00
PLIW 11, 88123272
PLL2W 0, 371571725
PLLINW 0, 371571725
5102 400,131 6005
51 32768
57 100,612 1765
WO EH
558 i
LE 1.00
aB ]
pe 1.40
) T T T T T ; T . T 4 T T T ) T T T ; T 4 T 3
200 180 160 140 120 100 a0 &l 40 20 0 ppm
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HALKE FCBED

| ek

Hz
Hz
seC

usec
usec
K

seC

Hz

EXFHC 1

PROC MO 1

Date_ 20120412

Time 14,28

THST RUM spect

PROBHD 5 mm PABBO BR-

FULFROG 2gd0

T 12768

SOLVENT [ Cadh]

et 16

|Mu (o] 2

s SWH 4006 , 410

FIDRES B.122266

.m ho 4, 0BG 4966

S Rl 64

° o 124 ,BOD

e oE 6.50

= 285,09

= m ol 1, 00000000

o T 1
00., memmmees CHAKHEL £l =eessssw

) HUCL iH

- 31 14,70

Ke) FL1 0.00

ﬁ FLIW 11, BB122272

SROL 400 , 131 B00T

51 12768

5F 400 , 1300000

Wi E

S5B o

18 0,30

GE ]

£ 1,00

6 5 ppm
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FC863C

\

Table 3, compound 3gk

137.57
134.97
133.68
131.72

TR N

13i1.36

128.71
128.58

128.00

127.74

126.65
126.05

125.78

125.76
125.65

123.73
123.58
77.30
76.98

76. 66

T
200

T
150

T
160

T
140

T
120

T
100

ppm

HiHE FCBER
EXPHO 2
FROCHO 1
Date_ 2012 0412

Time 14,30
INSTRLM spect
PROBHD 5 mm PABEG BB

FULF B0G zgpgil

o G556
SOLVENT CDpoLy

ME 2

D5 2

SWH 24038 . 461 Hz
FIDRES b, 356798 Hz
A 1,3631908 sec
R 101

] 20 B0 usec
DE 6,50 usec
TE 296,80 K
ol 2, 00000000 sec
Dil 0. 03000000 sec
oo 1
sememees  CHAMNEL £f] sessssss
MBS 132

PL 9,50 usec
PL1 -2,00 dB
PLIW 58, 52175522 W
SF01 100, 6229298 MHz
semmmees CHAKHEL £2 seossssss
CPOF RG2 waltzlé

M2 1H
FCFD2 B0.00 usec
FLZ b.00 dB
FLlZ 15.00 dB
FL13 15.00 dB
FL2W 11.B8122272 W
FL12W B 37571725 W
FL1%W B 3TSTLT2S W
SFo2 400,131 6005 MHZ
81 12768

5F 100,612 TTET MHE
WD EE

5B o

LB 1.00 H=
1] o

B 1.40
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o
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e}
©
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MeO

i

HAME FCo1l

EXPHO 1

PROC MO 1
Date_ 2012 0420

Time 17.39

THAT RUM spect
PROBHD 5 mm PABBG BB

FULF ROG g3l

D 1276
S0LVENT [aflnnd ]

HE 1k

Cs 2

SWH 4006 . 410 Hz
FIDRES B.122266 Hz
il 4. 0B94966 sec
RG =]

oW 124 .B00 usec
DE 6.50 usec
TB 298.4 K
ol 1, 00000000 sec
TE0 1
meeemees CHAHHEL fl —eessssw
HOC1 iH

Fl 14,70 usec
FL1 b.00 dB
FL1W 11, B8122272 W
SFOL 400,131 2007 WH=z
51 12768

5F 400 . 1300000 MHE
WD B

558 i)

L 0.30 Hz
G ]

BC 1.00

36



FC911C

= e e e - R

(23] L0 I I e LT B L e e o

i i g Tl ST Moo= ™

[=5] | e I - 5 & I el e LT = L = LS o a8 a a

[F3] [ B B I It T I | =~ [F3]

ol e B I A e e ] ~r~rm~ L
4
e
™
T
c
=2
/ ]
Q.
£
]
o
)
°
Q2
Q8
s -

' T T T T T J T T T T T Y T T T T
200 180 160 140 120 100 4] &0 40 20 pom

HAHE FCo1l
EXPHO 2
FROCHO b
Date_ 2012 0420

Time 17.4%
INSTRIM spect
PROBHD 5 mm PABBO BE-

FULF ROG zgpg il

o 65536
S01VENT CDC1Y

1S 32

oS 2

SWH 24038 461 Hz
FIDRES 0, 366798 Hz
file] 1,3631988 sec
o 203

D 20 .00 usec
DE 6.50 usec
TR 2099.5 K
ol 2, 00000000 sec
Dil 0. 03000000 sec
oo 1
memmmees CHAMNEL f1 soesssss
HCL 132

L 9,50 usec
PL1 -2.00 dB
FLIW 54, 52175522 W
SFO1 100, 6228290 MEz
memmmems CHANHEL £f2 sossssss
CPDP RG2 waltzlié

HLAZZ 1H
PCFD2 BE0.00 usec
PL2 000 dB
PL12 15.00 dB
PL1R 15,00 dB
FL2W 11.B8122272 W
FL12W B, 3TSTLT2S W
PL1%W O, 3TSTLT2E W
P02 400,131 5005 MEz
51 12768

&F 100,612 7743 MHz
W EH

5B o

LB 1.00 Hz
GB o

BC 1.40
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']
o
~J
oo
HiH

T.578
T.577
T.574
T7.556
T.555

T7.452
T.434

T.418
7.415
7.355
7.352
7.334
7.284

7.191
7.1489
6.974

6.6T7
6.635

r&ﬂ%&k&%

Me

Me
Table 3, compound 3ik

Me

_—2.413

T-2.361

bt

HiLEE
EXPHO
PROC MO
Date_
Time
LHST RUK
PROBHD
FULFROG
D

S0LV ENT
MY

(n]

SWH
FIDRES

FCRIR
1

1

20120412
14,21
spect

5 mm PABBO BE—
g3l

32768
cDCly

16

2

4006 . 410
B.122266
4. DB 4966
4

124 800
6.50

205.9

1. 00000000
1

Hz
Hz
aeC

usec
usec
K

seC

meemmees CHAKHEL £1 o ———

ozt
Pl
FL1
FLIW
i)
51
5F
WD
558
LB
GE
B

iR

14.70

000

11, 88122272
400 . 131 00T
12768

400 . 1300000
EM

i)

0.30

]

1.00

Hz
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FCa78ac

Me

Table 3, compound 3ik

Me

137.67
136.23
136.08
133.91
133.57

/

ﬂ{ZIEB.EQ
128.57
12°7.37
126.84
126.156

T1.27

16.95

T6.63

20.583
20.90

<

HAKE FCaTR
EXPNC 2
FROCHO 1
Date_ 2012 0412
Time 14,24
INSTRLM spect
PROBHD 5 mm PABEG BB
FULF FOG zgpgil
i) 65536
S0LVENT CDC1Y
HS 2
05 2
SWH 24038 . 461 Hz
FIDRES 0. 356798 Hz
fi1e] 1,3631998 sec
o 101
oW 20 . 200 usec
DE 6.50 usec
TR 296,08 K
ol 2, 00000000 sec
Dil 0. 03000000 sec
paile] 1
memnwmes  CHANMNEL £l =eeessaw
MCL 132
Fl 9,50 usec
P11 -2.00 dB
PLIW 58, 52175522 W
SFO1 100 . 62209298 MHz
meenmeems CHRAMHEL £f2 —essessw
CPOF RG2 waltzlé
N2 1H
FCED2 BEQ.00 usec
FLZ b.00 dB
FLlZ 15.00 dB
FL13 15.00 dB
FL2W 11.88122272 W
FL12W B, 3T5TLT2S W
PL13W B, 3TSTLT2S W
SF02 400,131 6005 MEHz
51 12768
5F 100,612 TE15 MHz
Wi EH
o
1,00 Hz
o
BC 1.40

T
200

150

180 140

T
120

g0
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=
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T
=

3
o
Q.
S

o
o
)
2
2
©
[

O,N

HiLEE
EXPHO
PROC MO
Date_
Time
LHST RUK
FPROBHD
FULFROG
D

S0LV ENT
MY

(]

SWH
FIDRES
o

R

o]

DE

TE

ol

Tl

FCO3E
1

1

2012 0425
13.32
apect

5 mm PABBO BE—
gl

327ER
coCly

16

2
4006 . 410
01222668

4 DR ASEE
114
124 . BOOD
6,50

298.2

1. 00000000
1

Hz
Hz
e

usec
usec
K

seC

memmmmes CHAKMEL £l =eeesssw

ozt
Pl
FL1
FLIW
i)
51
5F
WD
558
LB
GE
B

iR

14.70

000

11, 88122272
400 . 131 00T
12768

400 . 1300000
EM

i)

0.30

]

1.00

Hz
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FC236C

146.75
143.83
136.16
133.29
128.E8
128.83
127.01
126.684
126.27
124,12
17.32

77.02

76.70

R

ot

= N

Table 3, compound 3jk

O,N

T L— ; T T T — — J T LER— ; P 1 :
Ncm uwe Hmc Ham umm Hcc wc mc hm mc cﬁﬁa

HAKE POS3E
EXPNC 2
FROCHO 1
Date_ 2012 0425

Time 13,37
INSTRLM spect
PROBHD 5 mm PABEG BB

FULF FOG zgpgil

i) 65536
S0LVENT CDC1Y

HS 2

05 2

SWH 24038 . 461 Hz
FIDRES 0. 356798 Hz
fi1e] 1,36319098 sec
o 203

oW 20 . 200 usec
DE 6.50 usec
TR 299,00 K
ol 2, 00000000 sec
Dil 0. 03000000 sec
paile] 1
memnwmes  CHANMNEL £l =eeessaw
MCL 132

Fl 9,50 usec
P11 -2.00 dB
PLIW 58, 52175522 W
SFO1 100 . 62209298 MHz
meenmeen CHAMHEL £2 s
CPOF RG2 waltzlé

N2 1H
FCED2 BEQ.00 usec
FLZ b.00 dB
FLlZ 15.00 dB
FL13 15.00 dB
FL2W 11.88122272 W
FL12W B, 3T5TLT2S W
PL13W B, 3TSTLT2S W
SF02 400,131 6005 MEHz
51 12768

5F 100,612 7723 MHz
Wi EH

258 o

LB 1,00 Hz
1] o

BC 1.40
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FC895H

(v e R R I o " 531
W@ O O %] o
[l =R s e e e B i o] (=] [}
[= == === =0 W M [
~SNE Y i
EXPHO 1
PROC NG 1
Date_ 2012 0419
Time 1B.50
IHET ROM spect
PROBHD 5 mm PABRG BBE-
FULE BOG 230
™ 32768
O — SOLY ENT CpoLE
S ®© NS 16
o. O% 04 2
b o] SWH 4006 . 410 Hr
m FIDRES 0.122266 Hz
o 4, DEY49EE mec
= o 7G a0, 6
Q. oW 124 ,B0D usec
m DE 6,50 usec
o B 297,71 K
[¥] ol 1, 00000000 sec
oo.. TO0 i
Q memmmees CHAHMHEL fl meessssw
re) i1 iH
) (1] Pl 14,70 usec
s - FL1 0.00 4B
FLIW 11, 881232272 W
SPoL 400,131 B00T MHz
51 312768
57 400 . 1300000 MHz
WD EM
558 o
Le 0.30 Hz
GB 0
e 1.00
Ll . |

CEE
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FCH95C

OMe
Table 3, compound 3al

Me

—167.59

—144,84
—140. 68

f131. 63

129.548

ET

128.03
—116. &7

TT1.32
77.00
T6.68

-55

—B51

.42

21

Hz
Hz
L

usec
usec

secC
sec

usec
dB

W
FHz

usec

MHz

Hz

HAHE FCBSS
EXPHO 2
FROCHO 1
Date_ 2012 0419
Time 1e.54
INSTRLM spect
FPROBHD 5 mm PABBO BR-
FULF FOG zgpgil
i) 65536
S0LV ENT CDC1Y
NS 41
D5 2
SWH 24038 . 461
FIDRES b, 3EETIR
RO 1,3631048
] 203
oW 20 . BoD
DE 6,50
TE 29,7
Bl 2, 00000004
D11 0. 03I00 0000
oo 1
meeewees  CHAMNEL f] seesssaw
MCL 132
Fl 8.50
FPLL -2.00
PLIW 58, 52175522
SF01 1040 . 6229298
memnmeems CHAKHEL £2 seossssss
CPDOP RE2 waltzlE
HLAC2 1H
PCED2 B0, OO
PL2 000
PL12 15,00
PL13 15,00
FL2W 11,.88122272
FL12W 0, 3T5T1725
PL13W B, ITSTLTI2S
5F02 400,131 6005
51 12768
5F 100,612 7733
WO EH
5B o
1,00
GE o
PG 1,40

200 150

T
160

T
140

T
120
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FC907H

1.341

=20 0y 04 < 00 00 WD WD (= -] — = ch
=¥ WV Rl R - =) — &= o r~ ui
[ W0 = ) ] o e 01 £ [} 1 M
NPV o2 W
i E
o0&
T
5
[}
Q
£
[}
o
)
2
[ 2
= A
?_ .hrn P
L] i I R L 5y I
9 ;] T 4
gRE g .-
= led led - ol ] [=1

HAE
EXFHO
PROC NGO
Date_
Time
IHAT RUM
PROBHD
FULF RO
™
S0LVENT
]

]

SWH
FIDRES
fle]

R

oW

DOE

TE

ol

Tod

FCO07
1

1

2012 0419
18,36
spect

5 mm PABBO BRE-
g3l
1276
CDC13

16

2

4006 . 410
b.122266
4, DB949EE
45,2

124 .BOD
6,50

297.7

1. 00000000
i

Hz
Hz
L s

usec
usec
E

seC

memmmmes CHAKMEL £l =eeesssw

ozt
Pl
FL1
FL1W
SPol
81
5F
W
538
LB
GEB
BC

iR

14.70

000
11.88122272
400 . 131 2007
32768

400 1300000
EM

o

0,30

]

1.00

Hz
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FC907C

— 167.14
—140.56
7 n ke
Te127.99
—117.14
77.33
77.01
76. 69

—&0.35
—21.38

—14.2%9

——144 .54

OEt

\ (0]
Table 3, compound 3am

Me

HAKE
EXFNOQ
FROCHD
Date
Time
INST RLM
FPROBHD
FULF FOG
pui]

S0LV ENT
M5

D5

SWH
FIDRES
AQ

B3

W

DE

TR

Cl

Dil

oo

MBC1
Fl
PL1
PLIW
SFOL

P07
2

1

20120419
18,45
spect

5 mm PABRBO BE-
z2gpg il
65536
DLy

32

2

24038, 461
0, 3EETIE
1,36319989
203

20,800
6,50

298,49

2, 00000000
0, 03000000
1

Hz
Hz
L

usec
usec

secC
sec

CHAMMNEL £1 -

132

9,50

-2.00

58, 52175522
100, 6229298

usec
dB

W

FHz

eesmmees CHAMNEL £2 s

CPOF RG2
HLIC2
FCFD2
FL2
FLlZ2
PL13
FL2W
FL12W
FL13W
sro2
51

5F
W
S5B

Tl L. ° - | | — E— T i, T
200 180 160 140 120 100 g0 &0 40 20

waltzlE

1H

BO.OD

000

15,00

15,00
11.@88122272
0. 37571725
b, 37571725
400,131 6005
32768
100,612 7742

EH

]
1.00
o
1.40

usec

MHz

Hz
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FCa874R

Me

On-Bu

Table 3, compound 3an

4,245
4,228
4,212
2.392
1.732
1.731
1.716
1.714
1.6594
1.492
1.473
1.454
1.435
1.009
0.991
0.972

fﬁyﬂp{\ﬂmmx

HAE
EXFHO
PROC NGO
Date_
Time
IHAT RUM
PROBHD
FULF RO
™
S0LVENT
]

]

SWH
FIDRES
fle]

R

oW

DOE

TE

ol

Tod

PCETY
1

1

2012 0410
14,02
spect

5 mm PABBO BRE-
g3l
1276
CDC13

16

2

4006 . 410
b.122266
4, DB949EE
40,3

124 20D
6,50

2085,1

1. 00000000
i

Hz
Hz
L s

usec
usec
E

seC

meeemees CHAVHEL f]l —eesssew

ozt
Pl
FL1
FL1W
SPol
81
5F
W
538
LB
GEB
BC

o2

iR

14.70

000
11.88122272
400 . 131 2007
32768

400 1300000
EM

o

0,30

]

1.00

Hz
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FCH740C

[ng] M= 0 U=l D TR

(o] U Ta T Ty e T M= ul W ~ [~ M
B R o A o ~ o

= = o o~ [~ a4 a . . . .

Lo LR U o IS I M=o e (=T |

=l ol el el ] ] | =~ W\ [ =Y B I

On-Bu

\
Table 3, compound 3an

Me

HAKE
EXFNOQ
FROCHO
Date
Time
INSTRILM
FPROBHD
FULF FOG
pui]

S0LV ENT
M5

D5

SWH
FIDRES
AQ

B3

W

DE

TR

Cl

Dil

oo

MBC1
Fl
PL1
PLIW
SFOL

POBTY
2

1

2012 0410
14,05
spect

5 mm PABBO BBE-
z2gpg il
65536
DLy

32

2

24038, 461
0, 3EETIE
1,36319989
ie1

20,800
6,50

296, 0

2, 00000000
0, 03000000
1

Hz
Hz
L

usec
usec

secC
sec

CHAMMNEL £1 -

132

9,50

-2.00

58, 52175522
100, 6229298

usec
dB

W

FHz

eesmmees CHAMNEL £2 s

CPOF RG2
HLIC2
FCFD2
FL2
FLlZ2
PL13
FL2W
FL12W
FL13W
sro2
51

5F
W
S5B

' __ L. ° - | __ P __ | " | L
200 180 160 140 120 100 g0 &0 40 20

waltzlE

1H

BO.OD

000

15,00

15,00
11.@88122272
0. 37571725
b, 37571725
400,131 6005
32768
100,612 7788
EH

]

1.00

o

1.40

usec

MHz

Hz
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g.2238
7.926%
7.908®
7.893
7.793
7.776
7. 625
7. 608
7.589
7.576
7.557
7.539
7.526
7.507
7.488
6.596
6.557

rfr&!rféxkﬁh@wﬂhﬁx

S
o
I~
O

Table 3, compound 3gn

4,328

4,311
4,285

N

.

1.783
1. 776
1.757
1.740
1.544
1.525
1.506
1.488
1.054
1.035
1.017

L

HAKE
EXPHO
FROCHO
Date_
Time
INSTRLM
PROBHD
FULF ROG
]

SOLV ENT
]

og

SWH
FIDRES
AQ

RiG

W

DE

TR

ol

TDOD

FCBSD
1
1
2012 0416
12,36
spect
5 mm PABRD BE-
g3l
12768
[adn ad b ]
16
2
4006 . 410 Hz
0.122266 H=
4, 0894966 sec
k1
124 200 usec
6.50 usec
29,3 X
1, n_uuu_”_n_u“__m_ sEC

meenmess CHRAMHEL f1l —eessessw

MUC1
Fl
FL1
PL1W
5Pl
51
5F
fl]
558
LB
GE
sl

1H
14,70 usec
0.00 dB
11, 88122272 W
400.1318007 MHz
12768
400 . 1300000 MH=
EH
o
0.30 Hz
V]
1.00
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FCH90C

—166.92
141.52
133.61
131.77
131.35
130.38
128.65
126.77
126.13
125.38
124.92
123.32
120.88
g ¥ . .
77.00
76. 68

—64.47

—30.76

—19.18

72

—13.

J
\
.{

HAKE
EXFNOQ
FROCHO
Date
Time
INSTRLM
FPROBHD
FULFFOG
pui]

SOLV ENT
M5

05

SWH
FIDRES
AQ

B

On-Bu

A
Table 3, compound 3gn
25

CPDOP RE2
M2
FCFD2
FL2
PL1Z
PL13
FL2W
FL12W
PLL3W
5F02
-

SF

R 1 L r— LR 1 | — LI I | g
200 180 160 140 120 100 g0 &0 a0 20 0 ppm

PCRS0

2

1

20120416

12,39

apect

5 mm PABRBO BE—

24038 461
b, 36ETR
1.36319498
1B1
20 . B0
£.50
250.2
000000
LoopoD
1

2

+ 00
0. 03

Hz
Hz
L

usec
usec

secC

sec

CHAMMNEL £1 -

132

9,50

-2.00

58, 52175522
100, 6229298

usec
dB

W
FHz

CHAHNEL £2 s

waltzlE

1H

BO.OD

000

15,00

15,00
11.@88122272
0. 37571725
b, 37571725
400,131 6005
32768
100,612 7782
EH

]

1.00

o

1.40

usec
dB
dB
dBe

W
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FC917H

=M
== =]

? g6
T.856
T.845
T.834
T.696
T.692
T.675
T.6871
T.542
T.536
T.531
T.528
T.523
7.518

On__Un_
1:.1..

6. 606
6.566

S e

~ On-Bu

Table 3, compound 3cn

4,254

4.271
4,260

N

1.768
1.750
1.730
1.714
1.527
1.508
1.489
1.470
1.03%
1.020
1.002

L

HAE
EXFHO
PROC NGO
Date_
Time
IHAT RUM
PROBHD
FULF G
™
S0LVENT
]

]

SWH
FIDRES
fle]

R

oW

DOE

TE

ol

Tod

PCO1Y
1

1

2012 0420
17.48
apect

5 mm PABBO BRE-
g3l
la7ee
CDoly

16

2
4006 . 410
0.122266

4 . DB 4966
22,6

124 ,BOD
6,50

208,86

1. 00000000
1

Hz
Hz
L _n)

usec
usec
E

seC

meeemees CHAVHEL f]l —eesssew

ozt
Pl
FL1
FL1W
SPol
81
5F
W
538
LB
GEB
BC

iR

14.70

000
11.88122272
400 . 131 2007
32768

400 1300000
EM

o

0,30

]

1.00

Hz
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FC917C

—167.08
144.52
134.13
133.23
131.91
129.78
128.58
128.47
127.69
127.11
126.61
123.44
118.38
77.32
77.00
76.68

—64.38

—30.75

—19.17

—13.70

—0.97

/
%
{

HAKE FC917
EXFHO 2
FROCHO 1
Date_ 2012 0420
Time 17.51
IMST RLM apect
PROBHD 5 mm PABED BE-
FULF FOG zgpgil
5 D 65536
M c SO0LV ENT cpoly
T o ] iz
j~ P o5 2
O 5WH 24038 461 Hr
2 FIORES 0. 36ETEE Hr
o S AQ 1.3611008 ses
o i 203
\ Q oW 20 ,B00 usec
m LE 6.50 useo
o TR 200.5 X
o (w3} 2, 00000000 sec
~ D1l 0. 03000000 sec
O o5 o :
[})
— meeewees  CHAMNEL f] seesssaw
Qo ML 136
h Fl 3.50 usec
PL1 -2.00 dB
PLIW 58, 52175522 W
Srol 100, B22 8298 MEHz
memnmees CHAHNEL £f2 mosossss
CPDPRG2 waltzlE
L2 1H
FCED2 BO.00 usec
PL2 o.00 dB
PL12 15,00 dB
PL13 15.00 4B
FL2W 11.8B122272 W
PL12W 0. 3ITSTLIT2S W
PL13W 0, ATSTLITZE W
502 400,131 6005 MHz
51 12768
5F 100,612 7781 MHz
W EM
A58 o
LB 1.00 Hz
GE H
B 1.40

' | L LERE I | FPERE— il = . % 1 N R
200 180 160 140 120 100 g0 &0 40 20 0 ppm
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FCa04n

Me

On-Bu

_~7.895

Me

Me

T-7.854

Table 3, compound 3in

—7.284
—6.923

_—6.110

T—6.069

4,269
4,252
4,235

P

2.363
2.315%
1.7h2
1.736
1.734
1.729
1.7156
1.698
1.506
1.450
1.486
1.472
1.447
1.449
1.024
1.006
0.987

rﬁﬁ#ﬂﬁ%&%

HAE
EXFRO
PROC NGO
Date_
Time
IHAT RUM
PROBHD
FULF RO
™
S0LVENT
]

]

SWH
FIDRES
fle]

R

oW

DOE

TE

ol

Tod

PCo04
1

1

2012 0416
12.13
spect

5 mm PABBO BRE-
g3l
1276
CDC13

16

2

4006 . 410
b.122266
4, DB949EE
40,3

124 20D
6,50

208.0

1. 00000000
i

Hz
Hz
L s

usec
usec
E

seC

memmmmes CHAKMEL £l =eeesssw

ozt
Pl
FL1
FL1W
SPol
81
5F
W
538
LB
GEB
BC

iR

14.70

000
11.88122272
400 . 131 2007
32768

400 1300000
EM

o

0,30

]

1.00

Hz
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FC9040C

=5 = T
=} oo oD e = T
a " a8 & n m [ = T o | = & o=l WD
- Mmeoem
-} e e e e r~ W0 = =N =-1=-N- N
| ot Qi i [l I~~~ e e
>
Q £
< ™
O o
c
®) 5
y 2
[0
£
= o
o
e -
™
= 2
Q2
o B
=
I I ¢ I ! I # I . I I T I E I I I !
200 180 160 140 120 100 g0 ] 40 20 ppm

HAHE FCo04
EXPHO 2
FROCHO 1
Date_ 2012 0416

Time 12,31
INSTRLM spect
FPROBHD 5 mm PABBO BB

FULF FOG zgpgil

i) 65536
S0LVENT CDC1Y

NS 2

D5 2

SWH 24038 . 461 He
FIDRES b, 356798 Hz
RO 1,3631998 sec
] 181

oW 20 . B0D usec
DE 6,50 usec
TE 209,.2 K
Bl 2, 00000000 sec
D11 0. 03ID0O0DD sec
oo 1
meeewees  CHAMNEL f] seesssaw
MCL 132

Fl 9,50 usec
FPLL -2.00 dB
PLIW 58, 52175522 W
SF01 100 . 6229298 MHz
memnmeems CHAKHEL £2 seossssss
CPDOP RE2 waltzlE

HLAC2 1H
FCFD2 B0.00 usec
PL2 .00 dB
PL12 15,00 dB
PL13 15.00 dB
FL2W 11.88122272 W
FL12W 0B, 3T5TLT25 W
PL13W B 3TSTLT2S W
5F02 400,131 005 MHz
51 12768

5F 100,612 7783 MHz
WO EH

558 o

LB 1.00 H=z
GE o

PG 1,40
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FC882R

2.413

BNV e

EXPHO
PROC NG 1
Date_ 2012 0416
Time 11,49
THET RUM spect
PROBHD 5 mm PABRG BBE-
FULEROG 2330
10 32768
w SCOLVENT CpoLy
P 16
o ot 2
© HWH 4006 410 Hz
(3] FIDRES 0,122266 Hez
Lo} 1) 4, DBY 4966 sec
c Rii 57
=] oW 124 .B00 usec
m- DE £.50 usec
TE 207,90 K
= £ ) 1. 00000000 sec
(o) TO0 i
o
- meeewees CHAMHEL £l oewseeew
gl ot iH
9 Pl 14.70 usec
) FL1 b.00 dB
© ELIW 11, 80122272 W
[ SPOL 400,131 BO0T MHz
o 51 12768
= 5F 400, 1300000 MHz
WD EM
558 o
LE 0,30 Hz
GB ]
23] 1.00
A A
o T T T a5 T T g T T
9 6 5 4 3 2 1 ppm
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FCH82C

163.38
160.93
137.50
134.34
133.66
133.63
129.36
128.37
128.35
127.82
127.74
126.42
126.30
115.61
115.39
77.25

76.97

T6.65

21.148

e o

EXFHO
FROCHO
Date_
Time
INSTRLM
PROBHD
FULF FOG

L bai]

SOLV ENT

]

0§

SWH

FIDRES

AQ

i

oW

DE

TE

ol

D1l

b ailH)

\

MBC1
Fl
PL1
PLIW
SFOL

Table 3, compound 3ao

Me

CPOF RG2
HLIC2
FCFD2
FL2
FLlZ2
PL13
FL2W
FL12W
FL13W
sro2
51

5F
W

R 1 L : | I, * T
200 180 160 140 120 100 g0 60 40 20 »  ppm

POBEZ
2

1

2012 0416

11,53

spect

5 mm PABBD BBE-
z2gpg il

65536

DLy

32

2

24038, 461

0, 3EETIE
1,36319989

ie1

20,800

6,50

298,49

2, 00000000

0, 03000000
1

Hz
Hz
L

usec
usec

secC
sec

CHAMMNEL £1 -

132

9,50

-2.00

58, 52175522
100, 6229298

waltzlE

1H

BO.OD

000

15,00

15,00
11.@88122272
0. 37571725
b, 37571725
400,131 6005
32768
100,612 7788
EH

]

1.00

o

1.40

usec
dB

W

FHz

eesmmees CHAMNEL £2 s

usec

MHz

Hz
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FCR82F

-114.5

Table 3, compound 3ao

Me

T T T T T g T I
] —£0 -40 — &0 —80 =100 -120  -140 -1&0

(=]
=]

|
-180 -200 ppmpe

BOLBIE
EXFNQ
FROC B
Date_
Time
INSTELM
FROEHD
PULP ROG
e

HOLNV ENT
K5

ns

SwWH
FIDRES

S5B
Le

Foaaz
3

1

20120416
11.58
spect

5 mm FAEED EE-
2gfh igqn
131072
[dlo nd

16

4
BO2B5.711
0, BE1196
0.7340532
2050

5.600

&, 50

298,10

1, 0000 OD0D0
0. 03000000
0. 00002000
i

CHAMHEL £1 =em
1gp

14,20

-3.00

1B, 6942 B444
376,460 T164

CHAMNMEL £2 wmmm

waltzls

1H

BO.O0

0. 00

15.00

11, @g122272
0. 37571725
400,131 6005
65536
376,498 366D
EE

0

0. 30

o

1.00

Hz
Hz

seC

[FE L
it

sec
sec
seC

o n
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WMo Ao gD e oy o Doy Wb =~
] E0 0 LD D LD ) el L el P 0] el el £ G0 R Oh 00 00 = LD LD LD =i
[ I I I A I O I R O e O I e e e = = = = = = = = 5 =
[l ol ol ol el ol ol ol S S Sl R Sl el el el - R T R T R RN - R F ¥ ]
E.Eﬂllllll_ g e
EXPHO 1
EROCHG 1
Dake_ 20120412
Time 13,580
INSTRLM spect
FROBEHD 5 mm FAEED EBE-
PULP ROG gl
I 32768
SOLV ENT cEeL3
Ms 16
Q 0§ 2
S SHH 4006 ,410 Hz
FIDRES 0,122266 Hz
T ) 4, 0894966 sec
c B 64
w ot 124 ,B00 usec
o DE 6.50 usec
18 2058 K
m ot 1. DOBEBOOD mec
S DD 1
00.. memnmmes  CHANNEL fl meessssw
o HIC1 1H
_— Fl 14.70 usec
e} FL1 000 de
© PLIW 11, 88122272 W
- sFol 400,131 8007 Mz
51 32768
&F 400,130 0000 MHz
Wi EH
558 ]
LE 0,30 Hz
GB o
B 1,00
x n_. i _
..... e R | B i P e ] B ]| T 5 Iy o
9 6 5 4 2 1 ppm
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FCAB3C =Nl el I = el B - Y= N o g =T R s R
4998900934?5443320?5ﬂmm H
e = N s e O Sl R IR RN S . .
L I= oo W o I T T Bt ot o o s B I B R R B B el =l
HeA A A A A A A A A A A A A A A = [
EXPHO 2
EROCHO 1
Date_ 2012 0412
Time 14,03
INSTRLM apect
PROBHD 5 mm PARBED BE-
FULF B0G zgpgil
o G556
SOLV ENT CDoLy
ME uw
o5
w SWH 24038 . 461 Hz
™ FIDRES b, 356798 Hz
o] P 1.3631908 sec
c B ie1
=1 ] 20 . B00 usec
[e] DE 6. 50 usec
Q TE 2068 ¥
1S ol 2, 00000000 sec
o Dil 0. 03000000 sec
o TDD 1
™ semmmmem  CHANNEL £l soeossmm
[ ML 138
m Fl 9,50 usec
© PLL -2.00 dB
- PLIW 54, 52175522 W
Srol 100, B22 8298 MEHz
meenmees CHAHNEL £f2? mosossss
CPOF RG2 waltzlé
MUC2 1H
PCED2 BO. 00 usec
FLZ b.00 dB
FLlZ 15.00 dB
FL13 15.00 dB
FL2W 11.B8122272 W
FL12W B 37571725 W
FL1%W B 3TSTLT2S W
SFo2 400,131 6005 MHZ
81 12768
5F 100,612 7749 MHz
WoW EM
558 i)
LB 1.00 Hz
1] o
B 1.40
I T H I E I . T B | 2 I | I I
200 180 160 140 120 100 g0 60 40 20 pom

58



FCAA3F

Me

Table 3, compound 3ap

-113.48

HLME
ENENO
PROCHD
Date_
Time
INSTRIM
FROBHD
PULEROG
T
SOLV ENT
M5

0]

SWH
FIDRES
i

]

(it

oE

TE

D1

D11

o1z
D

FoEaa

]

1

20120412
14.086
spect

5 mm FABED BE-
2gfh iggqm
131072
cpoLa

16

4
B92ES ., T11
0. 601196
0.7340532
1290

5,600

6.50

296.1

1. 0000 ODOD
0. 03000000
0. 00002000
1

Hz
Hz
seo

usec
use

seC

seC

memmwems CHAKNMEL £1 e ———

HUCL
Pl
FL1
FLIW
aro

198

14,20

-3.00

1B, €942 2444
376 . 46D T1LE4

mememees CHAMNEL £2 oeosssew

CFDFRE2
HOC2
PCPD 2
PL2
FL12
FLW
PL12W
aro2

51

5F

Wi
558

T
—-40

T
-60

T
—-80

I
=100

T
=120

I
-1440

I
-1ad

!
=180

ol
200 ppm  pe

waltzlé

iH

BO.0D

0. 00

15,00

11, B8122272
b, 37571725
400,131 6005
65536

ITE ABEIEED

EE

]

0,30
]
1.00

-]

MHz

MHz

Hz
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O

\
Table 3, compound 3aq

Me

2.380

HiLEE
EXFHO
PROC MO
Date_
Time
IHET RUK
PROBHD
FULFHROG
TD

SO0V ENT
M5

oS

5WH
FIDRES

Fo20E
1

1
2012 0419
21.32
spect
5 mm PARRO BE-
g3l
1276
[aflnnd ]
1k
2
4006 . 410 Hz
b.122266 H=
4. 0B94966 sec
203
124 200 usec
6.50 usec
29T.9 K
1, 00000000 sec
1

sesmmews CHANNEL £l s

HUCL
Fl
FL1
FL1W
SFo1
51
5F
Wi
558
Le
GB
B

1H
14,70 usec
.00 dB
11, BE122272 W
400,131 8007 MHz
12768
400 . 1300000 MHE
B
o
0.30 H=z
0
1.00
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FC208C

Cl

\

Me

Table 3, compound 3aq

137.82
136.056
134.21
132.892
126,44
129.25
128.79
127.k3
126.46
126.37

TSN

17.32

77.01
T6. 68

N

21.26

HAKE
EXFNO
FROCHO
Date_
Time
INSTRLM
PROBHD
FULF ROG
gl
SOLVENT
M5

05

SWH
FIDRES

CPOF B2
HUCZ
FCFD2
FLZ
FLL2
FL13
FL2W
FL12W
FL1%W
SFo2
851

SF
Wi
S5B

T
200

T
180

160 140 120

FC308

2

1

20120419

21,43

spect

5 mm PARRO BE-

24038 461
b, 3EETER
1.3631048
203

20 . BoD
&.50

2588.2

2, 00000000
O, 0300 0ROD
1

Hz
Hz
e

usec
usec
K
secC
seC

CHAMMNEL f] memmm=m=

¢

9,50

-2.00

58, 52175522
100, 62289298

waltzlé

1H

BO.00

b.op

L5.00

15,00
11,.@8122272
0. 37571725
b, 37571725
400,131 6005
12768
100,612 7701
EH

o

1.00

o

1.40

usec
dB
W
FHz

= CHAMHEL £2 e

usec
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FCE88TH

Me

\

Table 3, compound 3ar

Me

7.471
7.451
7.228
7.208
7.095

Pe
X

2.416

HAKE PCERY
EXFHC 1

PROC NG 1
Date_ 2012 0416

Time 12,04
IHSTRUM spect
PROBHD 5 mm PABBO BB

FULF R0G =q30

o 12768
S0LVENT CDC13

M5 16

(w3} 2

SWH 4006 . 410 Hz
FIODRES b.122266 Hz
il 4 . 0B949E66 sec
RG 87

oW 124 ,BOD usec
DE 6,50 usec
TB 287,82 K
ol 1, 00000000 sec
TOD 1
meemmees CHAKHEL fl —eessssw
HUOCL iH

Pl 14.70 usec
FLL o.00 a8
FL1W 11, 88122272 W
SROL 400, 131 8007 HHz
51 12768

5P 400 . 1300000 MHz
Wi EM

358 o

Le 0.3 Hz
GE ]

o 1.00
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FC887C

el B s =]
[ el o L R [ == ] =l
R el =] o
r~ = & [~ I .
[ B B I Y| =~ M~ ™
pul gl ] ] [ el ] (]
R N i
E{PNHO 2
FROCNG 1
Date_ 20120416
Time 12.08
INSTRLM spect
PROBHD 5 mm PABBEOD BB
FULF ROG zgegil
o 0 65536
= S0LVENT Dol
5 iz
- it 2
% 5WH 24078 461 Hz
FIDRES 0, 366798 Hz
T A 1,3631008 se:
c B 101
3 i 20 B0 usec
m- DE 6.50 useo
_ £ B 200,08 X
o1 2, 0000 0000 sec
o Dil 0. DIDOODOD sec
o ™ 1
)
meemwees  CHA MNEL fl meesseew
° ML 130
Ke] Fi 9,50 usec
© PLi -2,00 4B
L PLIN 54, 52175522 W
[0) sroa 100, 6229200 MHz
M meemmems CHANMNEL £f2 oossess=
CPDPRG2 waltzlé
MLAC2 1H
FCFD2 BOD.00 usec
FLZ 0.00 dB
FLLZ 15,00 dB
PL13 15,00 dm
FLIW 11, 80123272 W
FL12W 0, 37571725 W
FLL3W b, 37571725 W
sF02 400,131 6005 Mz
51 312768
5F 100,612 7757 MAz
Wi EH
558 o
i ——— ’ " F—— — % 1, _”__.".w Hz
P 1,40
Y T T T T ; T J T T T T Y T T T T T
200 180 160 140 120 100 &0 & 40 20 0 popm
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FC884H
Wo@mmMmWem M st Mo~ Mo uoorm A WD =t ()]
O O [ [~ WD osp (] 000 00 @0 s o [ LW s e o ] m
s g =00 hhh ch hch m g}
[l el o ol el ol el el el ol ol o T = Y = Y- Y= QY- TRV (] o]
TR | woe ecsss
EXFHC 1
PROC NG 1
Date_ 20120419
Time 19,00
IHSTRUM spect
PROBHD 5 mm PABBO BB
FULF R0G =q30
o 12768
) S0LVENT CDC13
M5 16
ﬁMv (w3} 2
") SWH 4006 . 410 Hz
© FIODRES b.122266 Hz
™ il 4 . DBE949E66 sec
o] RG 1.8
c oW 124 . BOD usec
=] DE E.50 usec
[e] TB 287.7T K
m- ol 1, 00000000 sec
TOD 1
\ o
o meemmees CHAKHEL fl —eessssw
- HUOCL iH
(o] Bl 14, usec
@ FLL o.00 a8
o) FL1W 11, 88122272 W
© SROL 400, 131 8007 HHz
[ 51 12768
5P 400 . 1300000 MHz
) W EM
358 o
= Le 0.3 Hz
GE ]
o 1.00
A 1
..... R e P e T A | L e o P T e R IR o B e e | P e
3 2 1 ppm
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FCH84C

s L B B S B v ]

— Lo - 6 T W s T O 0 r~- [=4]
. " a8 a8 % s ® u " oea L (5] =
h =0 th= MW LI, | 1 .
3] L I I B B B B | ~r—~w L —
— A A A A A A A A | o ek Ly [a]

S W

HiLHE
EXFHO

FROCHO

Date_

Time
INSTERIM
FPROBHD

FULFFROG

Tn
SOLVENT
N5

05

HWH
FIDRES

A

]

oW

DE

TR

Cl

Dil

o

OMe

mm=momss
ML

Fl

FL1

PLIW
SOl

\
Table 3, compound 3as

Me

CPOPRG2
L2
FCFD2
FL2
FL1Z2
PL13
FL2W
FL12W
FL13W
sro2
51

5F
Wow
S5B

LI A |- __ | S | L E— = i, " __ |-
200 180 10 140 120 100 g0 &0 40 20 0 ppm

POBRA
2

1

20120419
19,08
spect

5 mm PABBEOD BB
zgpg il
65536
DLy

33

2
24038 , 461
0, 366T9E
1,3631998
203

20,800
6,50

208, 6

2, 00000000
0, 03000000
1

Hz
Hz
L

usec
useo

Sec

CHAMNEL £1 o s———

132

9,50

-2.00

54, 52175522
100, 6229298

waltzlé

1H

BD. DD

LoD

15,00

15,00
11,.@8122272
0. 37571725
0, 37571725
400,131 6005
32768

Lo0, 6127753

EH

]
1,00
o
1.40

usec
dB
W
FHz

eesmeees CHANNEL £2 wewsss—=

useo

dB
dB
W
W
W

MHz

Hz
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Table 3, compound 3at

2.407

HiLHE FCRES
EXFHO 1

PROC NG 1
Date_ 2012 0416

Time 12,45
THETRUM spect
PROBHD 5 mm PARRO BE-

PULE ROG g3l

Th I2TER
SC01LVENT [adiad K]

2] 16

s 2

SWH 4006 . 410 Hz
FIODRES B.122266 Hz
il 4 . 0BS 4966 sec
RiG 114

) 124 . 800 usec
DE 6.50 usec
IE 208.4 K
ol 1. 00000000 sec
ToD 1
meemmees CHAMHMEL £1 s ——-
HUC1 iH

Pl 14.70 usec
FLL b.00 4B
PLiW 11, 88122272 W
SPOd 400 . 131 00T MHz
81 32768

5F 400 1300000 MHE
Wi B

358 ]

L 0.30 Hz
GB ]

BC 1.00
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FCH85C

140. 98
138.29
133.84
131.11
129.48
128.84
126. 77
126. 67
126. 40
126.09
125.58
125. 54

T7.30
76.98
T6.66
21.25

frﬂrﬁ/f%{

HiLHE
EXFHO

FROCHO
Date

Time
INSTERIM
FPROBHD

FULFFROG

Tn
SOLVENT
N5

05

HWH
FIDRES

A

]

oW

DE

TR

Cl

Dil

o

CF3

mm=momss
ML

Fl

FL1

PLIW
SOl

\
Table 3, compound 3at

Me

=
CPOPRG2
L2
FCFD2
FL2
FL1Z2
PL13
FL2W
FL12W
FL13W
sro2

51

5F

W

S5B

LI A |- 1 L I B— . = | — LZR P
200 180 160 140 120 100 g0 &0 40 20 0 ppm

POBES
2

1

20120416

12,50

spect

5 mm PABBEO BB
zgpg il

65536

DLy

[

2

24038 , 461

0, 366T9E
1,3631998

161

20,800

6,50

299,5

2, 00000000

0, 03000000
1

Hz
Hz
L

usec
useo

Sec

CHAMNEL £1 o s———

132

9,50

-2.00

54, 52175522
100, 6229298

waltzlé

1H

BD. DD

LoD

15,00

15,00
11,.@8122272
0. 37571725
0, 37571725
400,131 6005
32768

o0, 6127733

EH

]
1,00
o
1.40

usec
dB
W
FHz

CHAMNEL £2 memsmmm=

useo

dB
dB
W
W
W

MHz

Hz
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FCEESF

=
=
[}
[T
i
HAME PORES
EXFMO 3
FROCHD 1
Date_ 20120416
Time 12, 54
INSTHRIM spect
FROBHD 5 mm PABBEQ BB-
FULF ROG »gfhiggn
™o 1311072
® SOLVENT onall
L NS 16
O i 4
= SH 89285, 711 Hzx
% FIDRES 0.GE1156 Hr
ho 0,7340532 sec
T R 1280
m ) 5. 600 usec
o CE .50 usec
8 TE 1986 K
£ vl 1, 00000000 sec
= pit 0. 03000000 sec
m oiz 0. 00002000 sec
a4 DO 1
)
P meemwees CHANHMEL £l -
= ML 19%
2 31 14,20 usec
© FL1 -3,00 4B
- FLiW 16, 69428444 W
o Aol 176, 460 T164 MHz
M meenmees CHAMBEL Fl oeeessew
CROPRGE waltzli
oz iH
POPD2 80,00 usec
PL2 0,00 dB
FL12 15.00 d8
FLIW 11, BEL22272 W
PLIZW 0, 37571725 W
sroe 400,131 6005 MHz
51 65516
5P W76, 4B 3EED MHz
Wi EH
£58 0
¥ T T T 7 T 7 T y T g T g T y T : T : _mw u.uw Hz
0 -20 -40 -60 -80 -100 -120 -140 -160 -180 -200 ppmee S0

3.00

68



2.411

Br

S
©
™
°
c
S
o
o
S
o
3]
%)
o
o)
©
-

Me

HAKE POO28
EXFHG 1

PROC N 1
Date_ 2012 0425

Time 13,43

INST RUM spect
PROBHD 5 mm PARBO BE-

FULF R0G =q30

o 12768
S0LVENT CDC13

M5 16

(w3} 2

SWH 4006 . 410 Hz
FIODRES b.122266 Hz
il 4 . 0E949E66 sec
RG o, 5

oW 124 ,BOD usec
DE 6,50 usec
TB 208.0 K
ol 1, 00000000 sec
TOD 1
meemmees CHAKHEL fl —eessssw
HUOCL iH

Pl 14.70 usec
FLL o.00 a8
FL1W 11, 88122272 W
SROL 400, 131 8007 HHz
51 12768

5P 400 . 1300000 MHz
WoW EM

358 o

Le 0.3 Hz
GE ]

o 1.00

69



FC928C

L I e I L= T It I I L L i T e i L=
S ND MM S D @U S u e o e ™~
F, e P Al TR - o
0O = =t 0 o Oh Oh 0000 M~ WD WD DD - - .
[ I O O O T O O e N e I st I O O e ¥ = L Ve —
HeA A A" A A A A A A = o~
=]
©
1)
-
@ S
= o
o
S
o
o
%)
Q
C
2 -
y | SO o TR I r— | — — T
200 180 160 140 120 100 a0 20

HiLHE
EXFHO
FROCHO
Date
Time
INSTERIM
FPROBHD
FULFFROG
Tn
SOLVENT
NS
05
HWH
FIDRES
A

CHAHHEL £2
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Table 3, compound 3fv

_—~2.395
“~_2.354

HAKE PCO27
EXFHC 1

PROC NG 1
Date_ 2012 0425

Time 13,54
IHSTRUM spect
PROBHD 5 mm PABBO BB

FULF R0G =q30

o 12768
S0LVENT CDC13

M5 16

(w3} 2

SWH 4006 . 410 Hz
FIODRES b.122266 Hz
il 4 . DBE949E6 sec
RG 50.8

oW 124 ,BOD usec
DE 6,50 usec
TB 208.2 K
ol 1, 00000000 sec
TOD 1
meemmees CHAKHEL fl —eessssw
HUOCL iH

Pl 14.70 usec
FLL o.00 a8
FL1W 11, 88122272 W
SROL 400, 131 8007 HHz
51 12768

5P 400 . 1300000 MHz
Wi EM

358 o

Le 0.3 Hz
GE ]

o 1.00

71



FC927{2nd point)C

[ h @) o0 g SN LD
R =T 0= W W ] — o e 1
a B e B a [ =LY [=4]
Rl N Ml . .
[ W e W e B e M o = W =
A A A A [l )
[0)
=
>
("
(2]
T
5
[0) (0]
= =2
P £
[*]
()
%)
2
e}
©
[
O
: I T ! ¥ I i I 4 T : I ! ¥ ! I T
Z00 150 160 140 120 100 g0 60 40 20 ppm

HAHE PC927
EXPHO 2
FROCHO 1
Date_ 20120425

Time 14,05
INSTRLM spect
PROBHD 5 mm PABBO BRE-

FULF ROG zgegil

To 65536
S0LVENT CDC13

NS 2

Ds 2

5WH 24038 . 451 He
FIDRES 0. 366798 Hz
O 1,3631998 sec
o] 203

oW 20 . B0D usec
DE 6,50 usec
TE 2091 X
&l 2, 100000 sec
D1l 0. 0ID0OO0OD sec
o 1
meemwees  CHA MNEL fl meesseew
HCL 132

Fl 9,50 usec
FPLL -2.00 dB
PLIW 58, 52175522 W
P01 100, 6228298 MHz
meemmems CHAKHEL £2 sossssss
CPDP RG2 waltzlé

HLACZ 1H
FCFD2 BO.0D usec
PL2 0.00 dB
PL12 15,00 dB
PL1R 15,00 48
FL2W 11, 88122272 W
FL12W 0, 37571725 W
PL1%W 0. 3TSTLT2S W
5F02 400,131 6005 MHz
51 12768

5F 100,612 TTEE MHz
oW EH

558 o

LB 1.00 H=z
GE o

B 1.40

72



- Me
¢~ Elemental Composition Report Cl Q \ O y Paga 1
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Single Mass Analysis

Toleranee = 5.0 PPM / DBE: min = -1.5, max = 30.0 Me
Selected filters: Mone Table 3, compound 3fv
Meongisotopic Mess, Odd and Even Elactron lons

2 formulate) eva'uaied with 1 results within limits (up to 50 best isgiops matches for each mass)
Elements Used:

C:2-17 H 0T Clhed

kin-Dapt-0B0220%2 SCT 514 132 (3.200) Cm (192:201)
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o Ted
s
258 0oas
267.1033
2560743 257.5656 255 98842591051 2605179 25OTIT4
0 - 86,333 2ST.2eR 30T 2 = LT
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Winimum: -1.5
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Mass Calo. Mass nDa FFM [ i-FIT Formuls
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