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1. General information

Unless otherwise stated, all reagents were purchased from commercial suppliers and used without
further purification. Unless otherwise noted, all reactions were carried out under air using undistilled
solvent, without the need of precautions to exclude air and moisture. Melting points were recorded
on an Electrothermal digital melting point apparatus. IR spectra were recorded on a FT-IR
spectrophotometer using KBr optics. 'H, '°F, and '3C NMR spectra were recorded in CDCls or
DMSO-ds on Bruker Avance or Joel 400 MHz spectrometers. The chemical shifts (J) are reported
in ppm and coupling constants (J) in Hz. High resolution mass spectra (HRMS) were obtained using
a commercial apparatus (ESI or EI Source). Column chromatography was generally performed on
silica gel (300-400 mesh) or alkali alumina (200-300 mesh) and reactions were monitored by thin
layer chromatography (TLC) using UV light to visualize the course of the reactions.

2. General procedures for the synthesis of vinyl sulfones 3 or allyl sulfones 4

Co(salen); (10 mol%)
n-C4Fgl (1.6 equiv)
Na,COj3 (4 equiv)

R! TBHP (3.67 equi Ts
~ (3.67 equiv) Rzl\( or R2 Ts
R3

— * CN” "Ts ) o
R2 R? THF, air, 70°C, 24 h RS

1 2a 3 (R'=H) 4 (R" = Me)

A solution of alkene 1 (0.6 mmol, 2 equiv), 1-((isocyanomethyl)sulfonyl)-4-methylbenzene (2a; 59
mg, 0.3 mmol, 1 equiv), N,N'-bis(salicylidene)ethylenediamine cobalt(Il) (10 mg, 0.03 mmol, 0.1
equiv), perfluorobutyl iodide (166 mg, 0.48 mmol, 1.6 equiv), NaxCO3 (127 mg, 1.2 mmol, 4 equiv),
and fert-butyl hydroperoxide (142 mg, 1.1 mmol, 3.67 equiv, TBHP, 70% solution in H,O) in THF
(1.5 mL) was stirred under air atmosphere at 70 °C (oil bath) for 24 h. The reaction was then
quenched by saturated NaHSO3 solution (20 mL) and diluted with EtOAc (20 mL). The organic
layer was separated and washed with saturated brine twice, dried over MgSOa,, filtered, and
concentrated under reduced pressure. The crude product was purified by flash column
chromatography (300-400 mesh) using petroleum ether/ethyl acetate (20/1~6/1) as eluent to afford
the pure product vinyl sulfone 3 or allyl sulfone 4.

3. General procedures for the synthesis of a-sulfonylethanone oximes 5

Co(salen), (10 mol%)
n-C4Fgl (1.6 equiv)
Na,CO3 (4 equiv)
TBN (3.67 equiv) NOH
THF, air, 70°C,24h R
1 2 5 3, trace

RX + oN Ts L

A solution of alkene 1 (0.6 mmol, 2 equiv), 1-((isocyanomethyl)sulfonyl)-4-methylbenzene (2a; 59
mg, 0.3 mmol, 1 equiv), N,N'-bis(salicylidene)ethylenediamine cobalt(Il) (10 mg, 0.03 mmol, 0.1
equiv), perfluorobutyl iodide (166 mg, 0.48 mmol, 1.6 equiv), NaxCO3 (127 mg, 1.2 mmol, 4 equiv),
and fert-butyl nitrite (114 mg, 1.1 mmol, 3.67 equiv, TBN) in THF (1.5 mL) was stirred under air
atmosphere at 70 °C (oil bath) for 24 h. The reaction was then quenched by saturated NaHSO3
solution (20 mL) and diluted with EtOAc (20 mL). The organic layer was separated and washed
with saturated brine twice, dried over MgSQsa, filtered, and concentrated under reduced pressure.
The crude product was purified by flash column chromatography (300-400 mesh) using petroleum
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ether/ethyl acetate (20/1~3/1) as eluent to afford the pure product a-sulfonylethanone oxime 5.

4. 10 mmol scale synthesis of (E)-1-methyl-4-(styrylsulfonyl)benzene (3a)

Co(salen), (10 mol%)
n-C4Fgl (1.6 equiv)
Na,CO3 (4 equiv)
TBHP (3.67 equiv)
THF, air, 70 °C, 36 h

1a 2a 3a

P + cN" Ts ph TS

A solution of styrene (la; 2.08 g, 20 mmol, 2 equiv), 1-((isocyanomethyl)sulfonyl)-4-
methylbenzene (2a; 1.95 g, 10 mmol, 1 equiv), N,N'-bis(salicylidene)ethylenediamine cobalt(II)
(0.33 g, 1 mmol, 0.1 equiv), perfluorobutyl iodide (5.53 g, 16 mmol, 1.6 equiv), Na,CO3 (4.23 g, 40
mmol, 4 equiv), and tert-butyl hydroperoxide (4.73 g, 36.7 mmol, 3.67 equiv, TBHP, 70% solution
in H,0) in THF (50 mL) was stirred under air atmosphere at 70 °C (oil bath) for 36 h. The reaction
was then quenched by saturated NaHSO3 solution (200 mL) and diluted with EtOAc (200 mL). The
organic layer was separated and washed with saturated brine twice, dried over MgSQy, filtered, and
concentrated under reduced pressure. The crude product was purified by flash column
chromatography (300-400 mesh) using petroleum ether/ethyl acetate (20/1~6/1) as eluent to afford
the pure product (£)-1-methyl-4-(styrylsulfonyl)benzene (3a) in 46% yield (1.19 g).

5. 10 mmol scale synthesis of 1-phenyl-2-tosylethan-1-one oxime (5a)

Co(salen), (10 mol%)
n-C4Fgl (1.6 equiv)
Na,COj3 (4 equiv)
TBN (3.67 equiv) HO..

N
P *+ cN"Ts \
THF, air, 70 °C, 36 h Ph)\/Ts

1a 2a 5a

A solution of styrene (la; 2.08 g, 20 mmol, 2 equiv), 1-((isocyanomethyl)sulfonyl)-4-
methylbenzene (2a; 1.95 g, 10 mmol, 1 equiv), N,N'-bis(salicylidene)ethylenediamine cobalt(II)
(0.33 g, 1 mmol, 0.1 equiv), perfluorobutyl iodide (5.53 g, 16 mmol, 1.6 equiv), Na,CO3 (4.23 g, 40
mmol, 4 equiv), and fert-butyl nitrite (3.79 g, 36.7 mmol, 3.67 equiv, TBN) in THF (50 mL) was
stirred under air atmosphere at 70 °C (oil bath) for 36 h. The reaction was then quenched by saturated
NaHSOs3 solution (200 mL) and diluted with EtOAc (200 mL). The organic layer was separated and
washed with saturated brine twice, dried over MgSQs, filtered, and concentrated under reduced
pressure. The crude product was purified by flash column chromatography (300-400 mesh) using
petroleum ether/ethyl acetate (20/1~3/1) as eluent to afford the pure product 1-phenyl-2-tosylethan-
1-one oxime (5a) in 51% yield (1.47 g).

6. Table S1. Optimization of the reaction conditions”

Cat. (10 mol%)
Base (4 equiv)
n-C4Fgl (1.6 equiv)

Oxidant (2.75 equiv) NOH
s - Ittt i bt A N
Ph CN" TS “Sowent, 70°C, 241 Ph Ph)K/TS

1a 2a 3a 5a

Entry  Catalyst Base Oxidant Solvent Time (h) Yield of 3a (%)”  Yield of 5a (%)®
1 Co(salen) DABCO  TBHP THF 12 36 0
2 Co(salen) DABCO  TBHP MeCN 12 trace 0
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3 Co(salen) DABCO  TBHP DCE 12 trace 0

4 Co(salen) DABCO TBHP DMF 12 <5 0

5 Co(salen) DABCO  TBHP DMSO 12 <5 0

6 Co(salen) DABCO TBHP DME 12 <10 0

7 Co(salen) DABCO  TBHP toluene 12 0 0

8 Co(salen) DABCO  TBHP  1,4-dioxane 12 <5 0

9 Co(salen) DABCO  TBHP EtOAc 12 trace 0
10 Co(salen) K»COs  TBHP THF 24 52 0
11 Co(salen),  Cs2CO3 TBHP THF 24 <5 0
12 Co(salen)2 DBU TBHP THF 24 20 0
13 Co(salen) PMEDA TBHP THF 24 42 0
14 Co(salen) EtN  TBHP THF 24 55 (54 0
15 Co(salen)2 NaOH TBHP THF 24 47 0
16 Co(salen)2 NaxCOs TBHP THF 24 60 (59)° 0
17 Co(salen): NaCOs; TBHP THF 24 864(75)° 0
18 Co(acac) NaxCO;  TBHP THF 24 854 0
19 CoBrn2 NaxCOs3 TBHP THF 24 824 0
20 Co(acac)s NaxCO;  TBHP THF 24 794 0
21 Co NaCOs TBHP THF 24 804 0
22 - NaCOs3 TBHP THF 24 554 0
23 Co(salen)2  NaxCOs3 TBPB THF 24 834 0
24 Co(salen)2  NaxCOs3 AIBN THF 24 <107 0
25 Co(salen),  Na2COs DHP THF 24 784 0
26 Co(salen)2  NaxCOs3 DTBP THF 24 <107 0
27 Co(salen)» NaxCOs  TBHP THF 24 38%e 0e
28 Co(salen),  Na2COs TBN THF 24 trace®® 28%¢
29 Co(salen), Na2COs  K2S20s THF 24 trace? 0
30 Co(salen),  K2CO:s TBN THF 24 trace? <207
31 Co(salen) DABCO TBN THF 24 10%e 30%e
32 Co(salen): NaxCO:3 TBN THF 24 trace? (73)%4
33 Co(salen),  Na2COs3 -- THF 24 <107 04

@Reaction conditions: 1a (0.45 mmol), 2a (0.3 mmol), catalyst (0.03 mmol), base (1.2 mmol), n-CaFsl (0.48 mmol),
and oxidant (0.825 mmol) in solvent (2 mL) at 70 <C under air; (TBHP = tert-butyl hydroperoxide; TBPB = tert-
butyl peroxybenzoate; AIBN = 2,2’-azobis(2-methylpropionitrile); DHP = cumyl hydroperoxide; TBN = tert-butyl
nitrite; PMEDA = 1,1,4,7,7-pentamethyl-diethylenetriamine). ® Yields were determined by NMR analysis with 1,4-
dimethoxybenzene as an internal standard. ¢ Isolated yields. ¢ 1a (0.6 mmol), n-CsFsl (0.48 mmol), Na.COs (1.2

mmol), and oxidant (3.67 equiv) were employed. & Without n-CsFsl.

7. Mechanistic studies
1) Trapping experiment with 2,2,6,6-tetramethylpiperidin-1-oxyl (TEMPO)
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TEMPO (3 equiv)
Co(salen); (10 mol%)
n-C4Fgl (1.6 equiv)
Na,COg3 (4 equiv)
TBHP (3.67 equiv)

THF, air, 70 °C, 24 h
1a 2a 3a, 0%

P *+ cN"Ts

Ph /\/Ts

A solution of styrene (la; 63 mg, 0.6 mmol, 2 equiv), 1-((isocyanomethyl)sulfonyl)-4-
methylbenzene (2a; 59 mg, 0.3 mmol, 1 equiv), N,N'-bis(salicylidene)ethylenediamine cobalt(I)
(10 mg, 0.03 mmol, 0.1 equiv), perfluorobutyl iodide (166 mg, 0.48 mmol, 1.6 equiv), Na,CO3 (127
mg, 1.2 mmol, 4 equiv), 2,2,6,6-tetramethylpiperidin-1-oxyl (141 mg, 0.9 mmol, 3 equiv, TEMPO),
and tert-butyl hydroperoxide (142 mg, 1.1 mmol, 3.67 equiv, TBHP, 70% solution in H,O) in THF
(1.5 mL) was stirred under air atmosphere at 70 °C (oil bath) for 24 h. No (£)-1-methyl-4-
(styrylsulfonyl)benzene (3a) was detected.

TEMPO (3 equiv)
Co(salen), (10 mol%)

n-C4Fgl (1.6 equiv)

Na,CO3 (4 equiv)

TBN (3.67 equiv) HO

“N
\
THF, air, 70 °C, 24 h Ph)\/Ts

1a 2a 5a, 0%

A solution of styrene (la; 63 mg, 0.6 mmol, 2 equiv), 1-((isocyanomethyl)sulfonyl)-4-
methylbenzene (2a; 59 mg, 0.3 mmol, 1 equiv), N,N'-bis(salicylidene)ethylenediamine cobalt(I)
(10 mg, 0.03 mmol, 0.1 equiv), perfluorobutyl iodide (166 mg, 0.48 mmol, 1.6 equiv), Na,CO3 (127
mg, 1.2 mmol, 4 equiv), 2,2,6,6-tetramethylpiperidin-1-oxyl (141 mg, 0.9 mmol, 3 equiv, TEMPO),
and fert-butyl nitrite (114 mg, 1.1 mmol, 3.67 equiv, TBN) in THF (1.5 mL) was stirred under air
atmosphere at 70 °C (oil bath) for 24 h. No 1-phenyl-2-tosylethan-1-one oxime (5a) was detected.

P + cN Ts

Elemental Composition Report Page 1
Single Mass Analysis ﬁ’n

Tolerance = 10.0 PPM / DBE: min = -1.5, max = 50.0 ﬁ

Element prediction: Off

Number of isotope peaks used fori-FIT =3 caled for C1gHpsNO3S™ [M+H]™: 312.1628

found: 312.1646
Monoisotopic Mass, Even Electron lons
93 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:15-25 H:25-28 N:0-3 0:1-3 S:1-1 Fe:0-3 Se:0-2
CXQ-27 836 (3.126)
1: TOF MS ES+
7.33e+002

312.1646

1Q
i1

T T e A T AL e e S LA S I B BT A R B A il 11174
311.900 312.000 312.100 312.200 312.300 312.400

Minimum: =1.5

Maximum: 5.0 10.0 50.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
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Elemental Composition Report Page 1

Single Mass Analysis N
Tolerance = 10.0 PPM / DBE: min =-1.5, max = 50.0

Element prediction: Off

Number of isotope peaks used for i-FIT = 3 caled for CrsHaiNO" [MHI': 197.1648

found: 197.1649

Monoisotopic Mass, Even Electron lons
51 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:
C:10-15 H:20-25 N:0-3 0:1-3 Fe:0-3 Se:0-2
CXQ-27 443 (1.664)
1: TOF MS ES+
3.65e+002
1Q93 197.1649
T L O B L B B B B R B A o DL
197.000 197.050 197.100 197.150 197.200 197.250 197.300 197.350
Minimum: -1.5
Maximum: .0 10.0 0.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

2) Control experiment without 1-((isocyanomethyl)sulfonyl)-4-methylbenzene (2a)

|

Co(salen), (10 mol%) X 1-C4F9g n-C4F
n-CaFol (1.6 equiv) Ph Ph)\/ o
Na,COj3 (4 equiv)

I
TBHP (3.67 equiv) » trace II, not detected
Ph X
THF, air, 70 °C, 24 h o o
1a -C4F
Ph)bn o0 Pth-CgH
Ill, trace IV, trace

A solution of styrene (1a; 63 mg, 0.6 mmol, 2 equiv), N,N'-bis(salicylidene)ethylenediamine
cobalt(Il) (10 mg, 0.03 mmol, 0.1 equiv), perfluorobutyl iodide (166 mg, 0.48 mmol, 1.6 equiv),
Na,CO;3 (127 mg, 1.2 mmol, 4 equiv), and fert-butyl hydroperoxide (142 mg, 1.1 mmol, 3.67 equiv,
TBHP, 70% solution in H>O) in THF (1.5 mL) was stirred under air atmosphere at 70 °C (oil bath)
for 24 h. No products I-IV were obtained under the optimized conditions.

3) Control experiment without styrene (1a)

Co(salen), (10 mol%)
n-C4Fgl (1.6 equiv)
Na,CO3 (4 equiv)
TBHP (3.67 equiv)
CN T CN T
THF, air, 70 °C, 24 h

2a 2a, 0% recovered

A solution of 1-((isocyanomethyl)sulfonyl)-4-methylbenzene (2a; 59 mg, 0.3 mmol, 1 equiv), N,N'-
bis(salicylidene)ethylenediamine cobalt(Il) (10 mg, 0.03 mmol, 0.1 equiv), perfluorobutyl iodide
(166 mg, 0.48 mmol, 1.6 equiv), NaxCO3 (127 mg, 1.2 mmol, 4 equiv), and tert-butyl hydroperoxide
(142 mg, 1.1 mmol, 3.67 equiv, TBHP, 70% solution in H>O) in THF (1.5 mL) was stirred under air
atmosphere at 70 °C (oil bath) for 24 h. No 1-((isocyanomethyl)sulfonyl)-4-methylbenzene 2a was
recovered under the optimized conditions. The reaction is efficient for the cleavage of C-S bond in
TosMIC.

4) Control experiment without perfluorobutyl iodide
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Co(salen); (10 mol%)
Na,COj3 (4 equiv)
TBHP (3.67 equiv)

THF, air, 70°C, 24 h
1a 2a 3a, 38% (NMR-yield)

PhX + cN"Ts TS

Ph

A solution of styrene (la; 63 mg, 0.6 mmol, 2 equiv), 1-((isocyanomethyl)sulfonyl)-4-
methylbenzene (2a; 59 mg, 0.3 mmol, 1 equiv), N,N'-bis(salicylidene)ethylenediamine cobalt(I)
(10 mg, 0.03 mmol, 0.1 equiv), Na,CO3 (127 mg, 1.2 mmol, 4 equiv), and tert-butyl hydroperoxide
(142 mg, 1.1 mmol, 3.67 equiv, TBHP, 70% solution in H>O) in THF (1.5 mL) was stirred under air
atmosphere at 70 °C (oil bath) for 24 h. Yields were determined by NMR analysis with 1,4-
dimethoxybenzene as an internal standard.

5) Control experiment using iodine instead of perfluorobutyl iodide

Co(salen), (10 mol%)
I (1.6 equiv)
Na,CO3 (4 equiv)
TBHP (3.67 equiv)
THF, air, 70 °C, 24 h
1a 2a 3a, 51%

P + CNTTs 0

Ph

A solution of styrene (la; 63 mg, 0.6 mmol, 2 equiv), 1-((isocyanomethyl)sulfonyl)-4-
methylbenzene (2a; 59 mg, 0.3 mmol, 1 equiv), N,N'-bis(salicylidene)ethylenediamine cobalt(I)
(10 mg, 0.03 mmol, 0.1 equiv), iodine (122 mg, 0.48 mmol, 1.6 equiv), Na,COs3 (127 mg, 1.2 mmol,
4 equiv), and fert-butyl hydroperoxide (142 mg, 1.1 mmol, 3.67 equiv, TBHP, 70% solution in H,O)
in THF (1.5 mL) was stirred under air atmosphere at 70 °C (oil bath) for 24 h. The reaction was then
quenched by saturated NaHSO3 solution (20 mL) and diluted with EtOAc (20 mL). The organic
layer was separated and washed with saturated brine twice, dried over MgSQOs, filtered, and
concentrated under reduced pressure. The crude product was purified by flash column
chromatography (300-400 mesh) using petroleum ether/ethyl acetate (20/1~6/1) as eluent to afford
the pure product (£)-1-methyl-4-(styrylsulfonyl)benzene (3a) in 51% yield (40 mg).

6) Control experiments using other perfluoroalkyl halides instead of perfluorobutyl iodide

Co(salen), (10 mol%)
n-C,Fyn.ql (1.6 equiv)
Na,CO3 (4 equiv)
TBHP (3.67 equiv)

THF, air, 70 °C, 24 h
1a 2a 3a
n-C Fynql  NMR yield of 3a

P * CNTs

Ph

n-CsFl 77%
n-CgFy7l 83%
n-CyoF 85%

A solution of styrene (la; 63 mg, 0.6 mmol, 2 equiv), 1-((isocyanomethyl)sulfonyl)-4-
methylbenzene (2a; 59 mg, 0.3 mmol, 1 equiv), N,N'-bis(salicylidene)ethylenediamine cobalt(Il)
(10 mg, 0.03 mmol, 0.1 equiv), n-CyFanr11 (0.48 mmol, 1.6 equiv), Na,CO3 (127 mg, 1.2 mmol, 4
equiv), and fert-butyl hydroperoxide (TBHP; 142 mg, 1.1 mmol, 3.67 equiv, 70% solution in H,O)
in THF (1.5 mL) was stirred under air atmosphere at 70 °C (oil bath) for 24 h. The reaction was then
quenched by saturated NaHSO3 solution (20 mL) and diluted with EtOAc (20 mL). The organic
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layer was separated and washed with saturated brine twice, dried over MgSOQa,, filtered, and
concentrated under reduced pressure. Yields were determined by NMR analysis with 1,4-
dimethoxybenzene as an internal standard.

7) Control experiment by using (E)-1-methyl-4-(styrylsulfonyl)benzene (3a)

Co(salen), (10 mol%)
n-C4Fgl (1.6 equiv)
Na,CO3 (4 equiv)
TBN (3.67 equiv) HO.

N
\
THF, air, 70 °C, 24 h Ph)\/TS

3a 5a, 0%

/\/TS

Ph

A solution of (E)-1-methyl-4-(styrylsulfonyl)benzene (3a; 78 mg, 0.3 mmol, 1 equiv), N,N-
bis(salicylidene)ethylenediamine cobalt(Il) (10 mg, 0.03 mmol, 0.1 equiv), perfluorobutyl iodide
(166 mg, 0.48 mmol, 1.6 equiv), Na,COs3 (127 mg, 1.2 mmol, 4 equiv), and fert-butyl nitrite (114
mg, 1.1 mmol, 3.67 equiv, TBN) in THF (1.5 mL) was stirred under air atmosphere at 70 °C (oil
bath) for 24 h. No 1-phenyl-2-tosylethan-1-one oxime (5a) was detected.

8) Control experiment by using cinnamic acid (6)

Co(salen), (10 mol%)
n-C4Fgl (1.6 equiv)
Na,CO3 (4 equiv)
TBHP (3.67 equiv)

Ph/\/COOH + CN” OTs B Ph/\/.rs
THF, air, 70 °C, 24 h

6 2a 3a, 0%

A solution of cinnamic acid (6; 89 mg, 0.3 mmol, 1 equiv), 1-((isocyanomethyl)sulfonyl)-4-
methylbenzene (2a; 59 mg, 0.3 mmol, 1 equiv), N,N'-bis(salicylidene)ethylenediamine cobalt(I)
(10 mg, 0.03 mmol, 0.1 equiv), perfluorobutyl iodide (166 mg, 0.48 mmol, 1.6 equiv), Na,CO3 (127
mg, 1.2 mmol, 4 equiv), and fert-butyl hydroperoxide (TBHP; 142 mg, 1.1 mmol, 3.67 equiv, 70%
solution in H>O) in THF (1.5 mL) was stirred under air atmosphere at 70 °C (oil bath) for 24 h.
However, no desired product of (E)-1-methyl-4-(styrylsulfonyl)benzene (3a) was detected.

8. Characterization data for products

(E)-1-Methyl-4-(styrylsulfonyl)benzene (3a):

Yield = 75% (58 mg). White solid. M.p. = 173.4-173.8 °C.

IR (KBr): v=3045, 2923, 1595, 1449, 1304, 1143, 973, 810 cm’".

'"H NMR (400 MHz, CDCl3): § = 7.86 — 7.81 (m, 2H), 7.66 (d, J = 15.4 Hz, 1H), 7.49 (s, 2H), 7.42
—7.36 (m, 3H), 7.34 (d, /= 8.0 Hz, 2H), 6.85 (d, /= 15.4 Hz, 1H), 2.43 (s, 3H) ppm.

13C NMR (100 MHz, CDCl3): = 144.4, 141.9, 137.6, 132.4, 131.1, 129.9, 129.0, 128.5, 127.7,
127.5, 21.6 ppm.

HRMS (m/z): caled for C1sH;502S [M+H]™ 259.0787, found: 259.0793.
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(E)-1-Fluoro-4-(2-tosylvinyl)benzene (3b):

Yield =49% (41 mg). White solid. M.p. = 177.1-178.5 °C.

IR (KBr): v=3269, 2927, 1582, 1392, 1151, 945, 816 cm!.

'"H NMR (400 MHz, CDCls): 6 = 7.82 (dd, J = 8.4, 1.9 Hz, 2H), 7.62 (d, J = 15.4 Hz, 1H), 7.51 —
7.44 (m, 2H), 7.35 (d, J= 8.4 Hz, 2H), 7.12 — 7.04 (m, 2H), 6.79 (d, J = 15.4 Hz, 1H), 2.43 (s, 3H)
ppm.

F NMR (376 MHz, CDCl3): § = -107.8 (s) ppm.

13C NMR (100 MHz, CDCl3): 6 = 164.2 (d, Jcr = 251.0 Hz), 144.4, 140.6, 137.6, 130.5 (d, Jcr =
8.7 Hz), 130.0, 128.7 (d, Jc.r = 3.4 Hz), 127.6, 127.4 (d, Jc.r = 2.6 Hz), 116.2 (d, Jcr = 21.9 Hz),
21.6 ppm.

HRMS (m/z): caled for C15H14FO,S [M+H]" 277.0693, found: 277.0699.

(E)-1-Chloro-4-(2-tosylvinyl)benzene (3c):

Yield = 57% (50 mg). Light yellow solid. M.p. = 127.1-129.2 °C.

IR (KBr): v=3053,2922, 1613, 1489, 1304, 1011, 787 cm’".

'"H NMR (400 MHz, CDCls): 6 = 7.82 (d, J = 8.3 Hz, 2H), 7.60 (d, J = 15.4 Hz, 1H), 7.43 — 7.32
(m, 6H), 6.84 (d, J=15.4 Hz, 1H), 2.43 (s, 3H) ppm.

13C NMR (100 MHz, CDCl3): = 144.5, 140.3, 137.4, 137.0, 130.8, 130.0, 129.6, 129.3, 128.1,
127.7,21.6 ppm.

HRMS (m/z): calcd for Ci5H14C10,S [M+H]*" 293.0398, found: 293.0403.
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(E)-1-Chloro-3-(2-tosylvinyl)benzene (3d):

Yield = 47% (41 mg). Brown oil.

IR (KBr): v=3051, 2926, 1594, 1301, 1085, 810, 778 cm™'.

'H NMR (400 MHz, CDCls): 6 = 7.85 — 7.80 (m, 2H), 7.59 (d, J = 15.4 Hz, 1H), 7.45 (t, J= 1.7
Hz, 1H), 7.39 — 7.30 (m, 5H), 6.87 (d, J = 15.4 Hz, 1H), 2.44 (s, 3H) ppm.

13C NMR (100 MHz, CDCl3): 6 = 144.6, 140.1, 137.2, 135.0, 134.2, 130.9, 130.3, 130.0, 129.1,
128.1,127.8, 126.7, 21.6 ppm.

HRMS (m/z): caled for Ci5H14C10,S [M+H]" 293.0398, found: 293.0406.

(E)-1-Chloro-2-(2-tosylvinyl)benzene (3e):

Yield = 42% (37 mg). Yellow solid. M.p. = 159.8-160.4 °C.

IR (KBr): v=3055, 2922, 1706, 1439, 1320, 1145, 964, 808 cm".

'"H NMR (400 MHz, CDCl3): 6 = 8.05 (d, /= 15.5 Hz, 1H), 7.87 — 7.81 (m, 2H), 7.50 (dd, J = 7.8,
1.7 Hz, 1H), 7.41 (dd, /= 8.0, 1.3 Hz, 1H), 7.38 — 7.33 (m, 2H), 7.32 (dd, /= 8.0, 1.7 Hz, 1H), 7.28
—7.25 (m, 1H), 6.90 (d, J=15.4 Hz, 1H), 2.44 (s, 3H) ppm.

13C NMR (100 MHz, CDCl3): 6 = 144.6, 137.7, 137.2, 135.1, 131.8, 130.6, 130.3, 130.2, 130.0,
128.1,127.8, 127.1, 21.6 ppm.

HRMS (m/z): calcd for C1sH4Cl0,S [M+H]* 293.0398, found: 293.0403.

(E)-1-Bromo-4-(2-tosylvinyl)benzene (3f):

Yield = 53% (54 mg). Yellow solid. M.p. = 145.5-146.9 °C.

IR (KBr): v=3043, 2925, 1619, 1487, 1303, 1142, 813 cm’".

'H NMR (400 MHz, CDCl3): 6 = 7.86 — 7.79 (m, 2H), 7.58 (d, J = 15.4 Hz, 1H), 7.54 — 7.48 (m,
2H), 7.34 (td, J= 6.7, 1.2 Hz, 4H), 6.86 (d, J= 15.4 Hz, 1H), 2.43 (s, 3H) ppm.

13C NMR (100 MHz, CDCl3): § = 144.5, 140.4, 137.3, 132.3, 131.3, 130.0, 129.8, 128.2, 127.7,

125.4,21.6 ppm.
S10



HRMS (m/z): caled for CisHi4”BrO,S [M+H]" 336.9892, found: 336.9898.

(E)-1-Iodo-4-(2-tosylvinyl)benzene (3g):

Yield = 55% (64 mg). White solid. M.p. = 165.2-167.2 °C.

IR (KBr): v=3041, 1617, 1580, 1481, 1303, 1142, 972, 857 cm’".

'H NMR (400 MHz, CDCl3): 6 = 7.82 (d, J = 8.2 Hz, 2H), 7.75 — 7.70 (m, 2H), 7.56 (d, J= 15.4
Hz, 1H), 7.37 - 7.32 (m, 2H), 7.21 — 7.17 (m, 2H), 6.86 (d, J = 15.4 Hz, 1H), 2.43 (s, 3H) ppm.
13C NMR (100 MHz, CDCls): 6 = 144.5, 140.6, 138.2, 137.3, 131.8, 130.0, 129.8, 128.3, 127.7,
97.6, 21.6 ppm.

HRMS (m/z): caled for C1sH1410,S [M+H]* 384.9754, found: 384.9759.

(E)-1-Methyl-4-((4-methylstyryl)sulfonyl)benzene (3h):

Yield = 56% (46 mg). White solid. M.p. = 133.4-135.0 °C.

IR (KBr): v=3045,2921, 1607, 1314, 1141, 795, 659 cm™'.

"HNMR (400 MHz, CDCls): § = 7.82 (d, J= 8.2 Hz, 2H), 7.63 (d, /= 15.4 Hz, 1H), 7.35 (dd, /= 12.4,
8.1 Hz, 4H), 7.18 (d, J="7.9 Hz, 2H), 6.80 (d, J= 15.4 Hz, 1H), 2.43 (s, 3H), 2.36 (s, 3H) ppm.

I3C NMR (100 MHz, CDCl3): 6 = 144.2, 141.9, 141.7, 137.8, 129.9, 129.7, 129.6, 128.5, 127.6, 126.3,
21.6,21.5 ppm. 144.2,141.9, 141.7, 137.8, 129.9, 129.8, 129.7, 129.6, 128.5, 127.6, 126.3,

HRMS (m/z): calcd for C16H170,S [M+H]* 273.0944, found: 273.0939.

(E)-1-Methyl-3-(2-tosylvinyl)benzene (3i):
Yield = 50% (41 mg). Light yellow oil.
IR (KBr): v=3047, 2922, 1614, 1452, 1301, 1144, 1085, 844, 663 cm’'.

H NMR (400 MHz, CDCls): 6 = 7.84 — 7.80 (m, 2H), 7.62 (d, J = 15.4 Hz, 1H), 7.36 — 7.31 (m,
S11



2H), 7.30 — 7.25 (m, 3H), 7.23 — 7.19 (m, 1H), 6.83 (d, J = 15.4 Hz, 1H), 2.43 (s, 3H), 2.34 (s, 3H)
ppm.

13C NMR (100 MHz, CDCL): 6 = 144.3, 142.1, 138.7, 137.7, 132.3, 131.9, 129.9, 129.0, 128.9,
127.6,127.2,125.7,21.6, 21.2 ppm.

HRMS (m/z): calcd for CisH1702S [M+H]" 273.0944, found: 273.0949.
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(E)-1-Methyl-2-(2-tosylvinyl)benzene (3j):

Yield = 50% (41 mg). Brown solid. M.p. = 174.4-176.0 °C.

IR (KBr): v=3058, 2966, 1614, 1596, 1302, 1143, 1086, 961, 760 cm’'.

'TH NMR (400 MHz, CDCl3): 6 = 7.94 (d, J = 15.3 Hz, 1H), 7.83 (d, /= 8.3 Hz, 2H), 7.42 (d, J =
7.7 Hz, 1H), 7.34 (d, J= 8.1 Hz, 2H), 7.31 — 7.25 (m, 1H), 7.21 — 7.15 (m, 2H), 6.78 (d, J=15.3
Hz, 1H), 2.44 (s, 3H), 2.43 (s, 3H) ppm.

13C NMR (100 MHz, CDCl3): § = 144.3, 139.5, 138.0, 137.6, 131.2, 130.9, 130.7, 129.9, 128 4,
127.6,126.7, 126.4, 21.5, 19.7 ppm.

HRMS (m/z): calcd for CisH1702S [M+H]" 273.0944, found: 273.0949.

(E)-1-(Tert-butyl)-4-(2-tosylvinyl)benzene (3k):

Yield = 53% (50 mg). White solid. M.p. = 149.4-150.3 °C.

IR (KBr): v=3051, 2964, 1615, 1316, 1084, 975, 800 cm™'.

TH NMR (400 MHz, CDCls): 6 = 7.82 (d, J = 8.3 Hz, 2H), 7.64 (d, J = 15.4 Hz, 1H), 7.44 — 7.38
(m, 4H), 7.33 (d, J = 8.1 Hz, 2H), 6.81 (d, J= 15.4 Hz, 1H), 2.42 (s, 3H), 1.30 (s, 9H) ppm.

13C NMR (100 MHz, CDCl3): 6 = 154.8, 144.2, 141.9, 137.9, 129.9, 129.6, 128.3, 127.6, 126.5,
126.0, 34.9, 31.0, 21.5 ppm.

HRMS (m/z): caled for C19H2302S [M+H]" 315.1413, found: 315.1415.
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(E)- 1-Methoxy-4-(2-tosylvinyl)benzene (31):

Yield = 34% (29 mg). Yellow solid. M.p. = 79.8-80.3 °C.

IR (KBr): v=2923, 1603, 1513, 1316, 1141, 1024, 974, 757 cm™.

TH NMR (400 MHz, CDCl3): 6 = 7.82 (d, J = 8.3 Hz, 2H), 7.61 (d, J= 15.3 Hz, 1H), 7.42 (d, J= 8.7
Hz, 2H), 7.33 (d, /= 8.0 Hz, 2H), 6.89 (d, J = 8.8 Hz, 2H), 6.70 (d, J= 15.3 Hz, 1H), 3.83 (s, 3H), 2.43
(s, 3H) ppm.

13C NMR (100 MHz, CDCl3): 6 = 161.9, 144.1, 141.7, 138.1, 130.3, 129.8, 127.5, 125.0, 124.7, 114.4,
55.4,21.6 ppm.

HRMS (m/z): caled for Ci6H1703S [M+H]" 289.0893, found: 289.0898.

(E)-1-(2-Tosylvinyl)naphthalene (3m):

Yield = 58% (54 mg). Yellow oil.

IR (KBr): v=3045, 2929, 1595, 1301, 1144, 1084, 792 cm’".

'TH NMR (400 MHz, CDCl): § = 8.49 (d, J=15.2 Hz, 1H), 8.15 (d, J = 8.3 Hz, 1H), 7.92 — 7.84 (m,
4H), 7.65 — 7.52 (m, 3H), 7.43 (t, J= 7.7 Hz, 1H), 7.35 (d, J = 8.0 Hz, 2H), 6.95 (d, J = 15.2 Hz, 1H),
2.43 (s, 3H) ppm.

13C NMR (100 MHz, CDCls): 6 = 144.4, 138.9, 137.5, 133.6, 131.3, 131.2, 130.0, 129.8, 129.5, 128.8,
127.7,127.2, 126.4, 125.6, 125.2, 123.0, 21.6 ppm.

HRMS (m/z): calcd for Ci9H1702S [M+H]" 309.0944, found: 309.0949.

(E)-1-Methyl-4-(styrylsulfonyl)ferrocene (3n):

Yield = 50% (55 mg). Brown solid. M.p. = 131.0-132.3 °C.
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IR (KBr): v=3047, 2918, 1609, 1311, 1084, 963, 722 cm'".

'H NMR (400 MHz, CDCls): § = 7.86 — 7.72 (m, 2H), 7.57 (d, J = 15.2 Hz, 1H), 7.32 (d, J = 8.7 Hz,
2H), 6.40 (d, J = 15.1 Hz, 1H), 4.47 — 4.44 (m, 2H), 4.44 — 4.42 (m, 2H), 4.14 (s, 5H), 2.42 (s, 3H) ppm.
13C NMR (100 MHz, CDCls): § = 143.9, 143.6, 138.4, 129.8, 127.3, 123.0, 76.3, 71.4, 69.7, 68.9, 21.6

ppm.
HRMS (m/z): caled for C19H 9FeO,S [M+H]* 367.0450, found: 367.0457.
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1-Methyl-4-((2-phenylallyl)sulfonyl)benzene (4a):

Yield = 25% (20 mg). White solid. M.p. = 93.1-94.7 °C.

IR (KBr): v=3058, 2976, 1624, 1446, 1313, 709 cm™..

'H NMR (400 MHz, CDCl3): d = 7.66 (d, J = 8.3 Hz, 2H), 7.29 — 7.18 (m, 7H), 5.59 (s, 1H), 5.21 (s,
1H), 4.25 (s, 2H), 2.39 (s, 3H) ppm.

13C NMR (100 MHz, CDCls): 6 = 144.6, 138.8, 136.5, 135.3, 129.5, 128.6, 128.3, 127.9, 126.2, 121.7,
62.1,21.6 ppm.

HRMS (m/z): calcd for CisH1702S [M+H]" 273.0944, found: 273.0949.

1-(Cinnamylsulfonyl)-4-methylbenzene (4b):

Yield = 22% (18 mg). White solid. M.p. = 113.4-114.8 °C.

IR (KBr): v=3022, 2920, 1592, 1489, 1318, 1151, 964, 816 cm™.

'TH NMR (400 MHz, CDCls): d = 7.78 — 7.74 (m, 2H), 7.35 — 7.27 (m, 7H), 6.39 (d, J = 15.9 Hz, 1H),
6.16 — 6.05 (m, 1H), 3.94 (d, J = 8.6 Hz, 2H), 2.44 (s, 3H) ppm.

I3C NMR (100 MHz, CDCls): 6 = 144.7, 139.0, 135.8, 135.4, 129.7, 128.6, 128.5, 128.4, 126.6, 115.3,
60.5,21.6 ppm.

HRMS (m/z): caled for Ci6H1702S [M+H]" 273.0944, found: 273.0949.
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1-Phenyl-2-tosylethan-1-one oxime (5a):

Yield = 73% (63 mg). Light yellow solid. M.p. = 170.8-171.9 °C.

IR (KBr): v=3061, 2920, 1593, 1464, 1318, 1151, 739 cm’!.

TH NMR (400 MHz, DMSO-Dg): § = 11.75 (s, 1H), 7.62 — 7.57 (m, 4H), 7.34 — 7.30 (m, 5H), 4.87 (s,
2H), 2.34 (s, 3H) ppm.

13C NMR (100 MHz, DMSO-Dy): § = 145.7, 144.4, 136.9, 134.6, 129.5, 129.0, 128.2, 127.9, 126.4,
51.4,21.1 ppm.

HRMS (m/z): calcd for C1sH16NO3S [M+H]* 290.0845, found: 290.0851.

1-(4-Fluorophenyl)-2-tosylethan-1-one oxime (5b):

Yield = 61% (56 mg). White solid. M.p. = 194.0-195.6 °C.

IR (KBr): v=3241, 3082, 2960, 2383, 1594, 1317, 1150, 843, 671 cm’".

'"H NMR (400 MHz, MeOH-Ds): § = 7.68 — 7.61 (m, 4H), 7.31 (d, J = 8.5 Hz, 2H), 7.07 — 7.01 (m,
2H), 4.84 (s, 2H), 2.41 (s, 3H) ppm.

19F NMR (376 MHz, MeOH-D;): 6 = -114.5 (s) ppm.

3C NMR (100 MHz, MeOH-D4): d = 164.7 (d, Jc.r = 245.8 Hz), 146.4 (d, Jc.r = 10.7 Hz), 138.0,
132.4 (d, Jc.r = 3.3 Hz), 130.5, 129.8, 129.8, 129.5, 116.1 (d, Jo.r = 21.9 Hz), 52.9, 21.6 ppm.

HRMS (m/z): caled for CisH1sFNO3;S [M+H]* 308.0751, found: 308.0757.
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1-(4-Chlorophenyl)-2-tosylethan-1-one oxime (5¢c):

Yield = 49% (48 mg). White solid. M.p. = 167.4-169.0 °C.

IR (KBr): v=3289, 2928, 2405, 1593, 1317, 953, 767 cm’'.

'TH NMR (400 MHz, MeOH-Ds): § = 7.64 (d, J = 8.3 Hz, 2H), 7.61 — 7.57 (m, 2H), 7.32 — 7.27 (m,

4H), 4.83 (s, 2H), 2.40 (s, 3H) ppm.
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13C NMR (100 MHz, MeOH-Ds): 6 = 157.0, 146.4, 137.9, 136.0, 134.7, 130.6, 129.5, 129.4, 129.2,
52.7,21.6 ppm.

HRMS (m/z): calcd for CisHisCINOsS [M+H]" 324.0456, found: 324.0461.
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1-(3-Chlorophenyl)-2-tosylethan-1-one oxime (5d):

Yield = 38% (37 mg). Light yellow solid. M.p. = 161.1-162.6 °C.

IR (KBr): v=3045, 2923, 2409, 1595, 1449, 1304, 1143, 973, 810, 747 cm™'.

TH NMR (400 MHz, CDCL): 6 = 8.56 (s, 1H, NOH), 7.74 — 7.68 (m, 2H), 7.55 — 7.50 (m, 2H), 7.35 —
7.33 (m, 1H), 7.30 — 7.28 (m, 1H), 7.26 — 7.23 (m, 2H), 4.70 (s, 2H), 2.40 (s, 3H) ppm.

I3C NMR (100 MHz, CDCl3): § = 146.7, 145.1, 136.2, 135.4, 134.6, 129.8, 129.7, 129.6, 128.4, 126.5,
124.9, 52.5,21.6 ppm.

HRMS (m/z): caled for C1sHsCINO3sS [M+H]" 324.0456, found: 324.0461.
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1-(4-Bromophenyl)-2-tosylethan-1-one oxime (5f):

Yield = 61% (67 mg). Light yellow solid. M.p. = 172.3-174.1 °C.

IR (KBr): v=3292, 2929, 2413, 1587, 1409, 1317, 954, 831 cm’!.

'"H NMR (400 MHz, MeOH-Ds): 6 = 7.67 — 7.62 (m, 2H), 7.55 — 7.50 (m, 2H), 7.48 — 7.43 (m, 2H),
7.31(d, J= 8.4 Hz, 2H), 4.84 (s, 2H), 2.42 (s, 3H) ppm.

13C NMR (100 MHz, MeOH-Dy): 6 = 146.5, 146.5, 137.9, 135.1, 132.4, 130.6, 129.5, 129.4, 124.2,
52.6,21.6 ppm.

HRMS (m/z): caled for CisHis”BrNOsS [M+H]* 367.9951, found: 367.9956.

1-(4-Iodophenyl)-2-tosylethan-1-one oxime (5g):

Yield = 59% (74 mg). Light yellow solid. M.p. = 186.4-187.1 °C.
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IR (KBr): v=3045, 2921, 1917, 1607, 1314, 1141, 975, 795 cm’".

'H NMR (400 MHz, MeOH-Ds): § = 7.66 — 7.61 (m, 4H), 7.38 — 7.34 (m, 2H), 7.31 — 7.27 (m, 2H),
4.82 (s, 2H), 2.42 (s, 3H) ppm.

13C NMR (100 MHz, MeOH-D4): § = 146.7, 146.5, 138.5, 137.8, 135.6, 130.6, 129.5, 129.4, 95.8, 52.5,
21.6 ppm.

HRMS (m/z): caled for CisHisINO3S [M+H]* 415.9812, found: 415.9817.

1-(p-Tolyl)-2-tosylethan-1-one oxime (5h):

Yield = 64% (58 mg). Light yellow solid. M.p. = 151.3-152.0 °C.

IR (KBr): v=3265, 3005, 2919, 2404, 1595, 1405, 1320, 1163, 1053, 947, 772 cm’".

'"H NMR (400 MHz, CDCl3): 6 = 8.92 (s, 1H, NOH), 7.72 — 7.67 (m, 2H), 7.51 — 7.45 (m, 2H), 7.24 —
7.19 (m, 2H), 7.17 — 7.12 (m, 2H), 4.71 (s, 2H), 2.36 (s, 6H) ppm.

13C NMR (100 MHz, CDCl3): § = 147.6, 144.8, 140.0, 136.4, 130.7, 129.3, 129.2, 128.4, 126.4, 52.7,
21.5,21.2 ppm.

HRMS (m/z): calcd for Ci6HisNO3S [M+H]" 304.1002, found: 304.1007.

1-(m-Tolyl)-2-tosylethan-1-one oxime (5i):

Yield = 66% (60 mg). Light yellow solid. M.p. = 131.8-132.6 °C.

IR (KBr): v=3045, 2389, 1599, 1407, 1068, 955 cm’".

TH NMR (400 MHz, CDCls): 6 = 8.85 (s, 1H, NOH), 7.69 (d, J = 8.2 Hz, 2H), 7.39 (d, J = 8.0 Hz, 1H),
7.33 (s, 1H), 7.24 — 7.18 (m, 4H), 4.72 (s, 2H), 2.36 (s, 3H), 2.32 (s, 3H) ppm.

13C NMR (100 MHz, CDCL): 6 = 144.8, 138.1, 136.4, 133.5, 130.5, 130.0, 129.4, 128.4, 128.4, 127.1,
123.7,52.8,21.5,21.3 ppm.

HRMS (m/z): calcd for CisHisNO3S [M+H]" 304.1002, found: 304.1007.
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1-(4-(Tert-butyl)phenyl)-2-tosylethan-1-one oxime (5j):

Yield = 48% (50 mg). Light yellow solid. M.p. = 181.7-183.6 °C.

IR (KBr): v=3056, 2962, 2389, 1681, 1568, 1506, 1093, 798 cm’!.

'H NMR (400 MHz, CDCl;): J = 8.67 (s, 1H, NOH), 7.72 — 7.67 (m, 2H), 7.55 — 7.49 (m, 2H), 7.37 —
7.33 (m, 2H), 7.23 — 7.18 (m, 2H), 4.72 (s, 2H), 2.36 (s, 3H), 1.32 (s, 9H) ppm.

13C NMR (100 MHz, CDCl3): 6 = 153.1, 147.6, 144.7, 136.5, 130.7, 129.4, 128.4, 126.3, 125.5, 52.6,
34.7,31.1,21.6 ppm.

HRMS (m/z): calcd for C19H24NO3S [M+H]* 346.1471, found: 346.1477.
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1-(4-Methoxyphenyl)-2-tosylethan-1-one oxime (5k):

~

Yield = 32% (31 mg). Yellow solid. M.p. = 155.9-157.9 °C.

IR (KBr): v=3319, 2989, 2845, 1605, 1514, 1316, 1250, 945, 813 cm'.

'"H NMR (400 MHz, CDCl3): 6 = 8.62 (s, 1H, NOH), 7.70 (d, J = 8.3 Hz, 2H), 7.56 (d, J = 8.7 Hz, 2H),
7.23 (d, J= 8.0 Hz, 2H), 6.87 (d, J= 8.9 Hz, 2H), 4.70 (s, 2H), 3.83 (s, 3H), 2.38 (s, 3H) ppm.

13C NMR (100 MHz, CDCl3): d = 160.9, 147.3, 144.8, 136.4, 129.4, 128.4, 128.0, 126.1, 113.9, 55.3,
52.6,21.6 ppm.

HRMS (m/z): calcd for Ci6HisNO4S [M+H]" 320.0951, found: 320.0955.
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9. The!H, '°F, 13C spectra of products

00°0 —

€8°9 ~
L8997

VT

€89
L8'9 1
€120D 97'L |
€€°L
SEL
8€°L 1
6€° L
otL
6vL ]
v9°L ]
89°L
8L ]
p8L %
p8L

9T'L
€€°L
SE'L
8€°L
6€°L
ov'L 1

| 6v°L~

L y9°L

[ 89°L

[
8L h

8L W

v8'L

<

[=))
CHy79 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8

S-LT°€

01
n\c 61
%@.N
270°C

V/‘/mcuﬁ

14 13 12 11 10

15

8S°1CT —

€10dO 89°9L /
€10dD 00°LL N
€10dD TE'LL

IS'LT1
99°L71
81°8T1
20°621
€6°621
LOIEL x
LETEL \
b9°LEY

06°Iv1L
LEVYL

CH,

-20

200 180 160 140 120 100 80 60 40 20

220

S19



Mwm 1

18791
SO0°L
90°L |
LO"L
80°L 1
60°L

€IDAD LTLF
peL
9¢°L ]
9p°L
opL |
LY°L
8ShL ]
8L 1
6vL]
0S°L
09°L
v9°L
8L
8L
€8°L
v8L

]
]
]
|

8L
€8°L /

8L~ "= |96

%
=]
797877767574 73727.17.06.9 6.8

CHj;

—€0°¢

-2 -3

14 13 12 11 10

15

08°L01-—

CH3

-60 -90 -120 -150 -180 -210 -240 -270 -3

-30

60 30

90

S20



9¢°1T —

€1DAD 89°9L
€10dD 00°LL
€10dD TE°LL
€911
SE9II |
PELTI
9€° LTI 1
S9°LTI |
$9°871 ;
89°871 |
S6°671 #
SH o€l )i
S 0€IL
6S°LEL m
95°0¥ 1
IS adsd!
867791
6v°S91 7

l [ [

-20

200 180 160 140 120 100 80 60 40 20

220

S21



00°0- —

€V

89
98°9
€10dD 9T°L
€€°L
SE'L
6E°L >
V'L /
8S°L
WL
18°L
€8°L

CHy

L0'€

11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0 -2.0

12.0

9¢°1T —

€10dD 89°9L /
€10dO 00°LL N
€10dD TE'LL

99°L71
1871
LT6T1
£9°671
96°621 \
P8 0€1
10°LET
9€°LET
SE0FL
IS HPI

CHy

M | t

-20

200 180 160 140 120 100 80 60 40 20

220

S22



00°0 —

EEg
689 |
€1DAD LTL
EL
PELA
PEL |
PEL
SELY
og L |
9€°L
LE L
8¢L )
8¢°L |
65°L ]
SHL
SHL 1
opL]
LSL
09°L |
18°L
8L
€8°L
€8°L

|
|
|
J

589 —-
689"
LTL
€L
peL
pEL
veL
SE'L
9¢° L
9¢"L =
nﬂp\
syLf
SpL
op L[
bwb\
09°L
I8°L
anyw
€8°L

79 7.8 77 76 75 74 7.3 7.2|7.1 7.0 6.9

CHy

3)

-10°¢

s

200°1
Hﬂ—c.—
6’1

2 3 -4

3

14 13 12 11 10

LS

09°1T —

€10dO 89°9L /
€10dD 00°LL N
€10dD TELL

L9T1
9L LTI
60°8C1
€1°6C1
10°0€T
8T°0€1 \
06°0€T
LI'PEL
PO SET
€TLET
PIOPT
[CH2d!

CHy

b

Cl

I

140

-20

100 80 60 40 20

120

200 180 160

220

S23



v T
889
769
€TL
€TL
YTL
YTL
STL
€10dD 9T°L
LTL
LTL
LTL
LTL
0€’L ]
T€LT
(R
€€ L |
peE L]
PEL
SEL
SEL
9€°L
9¢€°L
LELA
oL
L]
WL
L]
6v°L
6b°L
1S°L]
IS°L
£8°L 1
€8°L
S8°L
S8°L
€0'8

LO'8

889> .

w69
9T°L
(453
€€°L

pE'L o
pEL H\mm.
SE°L = We.
9Ll oo
Ly

il
=

LEL
ov'L
V'L
6v°L
6v°L

1s°L Isr-

€8°L
S8°L

LO8

L

08.28.18.079787.77.6757.4737.27.17.06.9

CHj

€0°8 mw o6

(]
3e

X

Cl

A

(A0
01
16°0
0°C
L1
| x4
6°0

3 4

-2

€10dD 89°9L /
€10dO 00°LL N
€10dD TE'LL

10

14 13 12 11

LS

CHj3

-20

200 180 160 140 120 100 80 60 40 20
S24

220




00°0 —

TEL

€€ L 5= Tc.

veL
VT pey
¥8°9 ] 9¢°L

8891 9¢-1
<Joo

€1D0dD LTL 0S'L

YeL  zsoL
Ve LA LS"L
9¢°L #@W.b
9¢°L /ﬁ 18°L
05'Lhzg L
Is'L 7
zs'L]
s ]
€S°L 1
LS'L
09°L]
18°L]
8L |
8L
€8°L
€8°L
v8°L

€8°L

Ly -
€€°L T S L - 0

. —
0S'Lleg L +—= Ta.

7.60 7.50 7.40 7.30

7.70

ch, 7-80

Br

+0°¢

6°0
0y
0°C

u/ccé
6°1

3 4

-2

3

14 13 12 11 10

LS

8S°IC—

€10dO 89°9L /
€10dO 00°LL N
€10dD TE'LL

€V°STI
69°LT1
v 8Tl
18671 v
86°6C1
8T 1€l \
9T°Tel
€E°LEL
wrovi
12244

CHy

Br

-20

200 180 160 140 120 100 80 60 40 20

220

S25



3 -4

-2

09°1C—

-1

oo

0I°¢

3

€10dO 89°9L /
A €10dO 00°LL N

0L e, | = [50°
beL | & €IDAD TELL

€100 LTLY perp |

7.9 78 7.7 7.6 7.5 7.4 7.3 7.2 71 7.0 6.9 6.8

€L oc .
9L~ = 70 G
HM.MA om.nw L 95°L6
1 9¢L .
PeL| pe S oLF E.R-
2 L e 0€°871
N\m e £€8°6¢1
v:u Es% o K0T 66°671
SELEer - = 66 =50'1 7
9¢ hg S ® €8°I€1
| 184~ =196 61 .
9¢°L S/ . €E°LET
€8°L 6’1 )
wmi - €TSET
9¢°L - cc.evﬁ
psL rov= 12844
wm.h; O=u=0 awq _
ILL / e
]
IL°L | &
mni -
€LL o
; Fowt
mb.:
18°L |«
L —
€8°L

LS

-20

100 80 60 40 20
526

120

CHj;
180 160 140

200

220




00°0- —

9€° T\
s/

8L'9 )
18°9 |
LrLy
61°L1
€10dD 9T°L 7
T€LA
pEL
mﬂn%
LEL]
19°L ]
so°L ]
ﬂwn%
€8°L

L
£
3

CHy

H;C

66'T
Loe

4

15 14 13 12 11 10

16

Ly'1IC
wm.wﬂv

€10dO 89°9L /
€10dO 00°LL N
€10dD TELL

0€°971
8S°LTI
8¥°8¢C1
19°6C1
CL°6T1 W
L86TI1 \
S8°LEL
L9Vl

v6'1vl
0T’vrl

CHj

HyC

0

10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

527



00°0-
vﬂu%
VT
18'9
$8'9
17°L
17°L
L
L
L
L
9T'L
€A 9T°L
LTL]
LTL ]
8T'L1
8T'L 1
8T L1
TELT
TEL
€€°L
€€°L |
€€°L
pEL
pE LA
Ve L
peL]
SeL]
SEL Q
SEL
09°L
$9°L |
18°L
18°L
8L ]
€8°L |
€8'L]
pgL

18°9
$8°9
9T'L
LTL
LTL
8T'L
8T'L
8TL
€L
anw
pE L
pE L
SEL
09'L
$9°L
18°L\

€8°L \J

60
Igo°

fzor

ve:

%9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8

=

CHs

£0°€
80°¢

oo

mm.“m
u@_..w

6°1

10.5 9.5 8.5 7.5 6.5 5.5 4.5 3.5 2.5 1.5 0.5 -0.5

11.5

071
9517/

€1D0dD 89°9L /
€10dD 00°LL N
€10dD TE'LL

0L'STI
€TLTI
19°LT1
L8'8TI
£0°67L

%dﬁ\
88°I€1 \
6T TEL
ILLET
€L'8E1
LOTHT
STHH1

CHj

CH,

-20

200 180 160 140 120 100 80 60 40 20

220

528



00°0- —

£V
YT )
9L°91
08°9 1
SI'L1
LTLA
61°L
17°L 1
€DAD ¥T'LA
9T L
9T L
8TL
8T'L ]
0€°L |
0€°L ]
€€ L
SeL ]
9L
£v°L ]
8L
v8'L
6L
S6°L

]
|
|
J

CHj;

CHj3

:

:

0°¢
0°¢

01
1'c
'l
| x4
01
0°C
6°0

3 4

-2

3

14 13 12 11 10

L5

99°6T \
s’

€10dD 89°9L /
€10dd co.bbﬂ
€10dD TE'LL

9€'9Z1
(AR
6S°LTI
LE'STL
88°671
PL'OEL
16°0€1 &
61'IEL
6S°LEL
10°8€1
9p°6€1
LTHPL

-20

200 180 160 140 120 100 80 60 40 20

220

S29



00°0 —

<
"o
*

W

6L°9
€89 |
€10AD 9T°L |
1€°L 1
Ve L1
8€°L |
6€°L 1
6€°L #
(1] 2V
IbL W
L \ﬁ
WL
WL
VL Q
€V°L
79°L 1
99°L 1
18°L
€8°L’

H;C

1)
I
(@]

H;C

“60°6

“L0’¢

2001

'z
AR
011

H/Nc.N

10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -

11.0

~

SS°IT—
({1 §5RN
06'vE —

€10dO 89°9L /
€10dO 00°LL N
€10dD TE'LL

9S°LTI1

SE8TI |
09°621 \

66°ST1L
6v°9C1 /
A

98°6C1
98°LEL

L8 IVI
6L'vvl

8LPS1

CH.

HyC

CHj;

Hy

-20

200 180 160 140 120 100 80 60 40 20

220

S30



00°0 —

13 4

€8°¢€ —

899
L9
88°9 1
069
€IDAD LT'L ,w
7€ LA
pEL W
1L %
v L]
65°L
9L
8L |
cgL ]

CH,

00°¢

L6°0
0T
0T
0T
wﬁi

0°C

11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0 -2.0

12.0

SSIT—

8¢°SS —

€1D0dD 89°9L /
€10AO cc.hhw
€10dD TE'LL

wryil

ILvTl /
86°vC1 /
0S°LT1 \
$8°67C1 N
9T°0¢€1

60°8€1 m
69°1v1 \
60°vv1

16°191 —

CH3

-20

200 180 160 140 120 100 80 60 40 20

220

S31



7.4

7.6

86 84 82 8.0 78

CHj

00°¢

3 4

-2

14 13 12 11 10

)

LS 1T~

€1D0dD 89°9L /
€10dD 00°LL 7
€10dD TE'LL

96°7T1 |
STSTI
65°STI |
971 |
€T'LTI |
TLLTIA
8L°8TI ¢
LV6T1 ]
€8°621 |
86°671 |
0T IET |
TEIEL ]
LS EET
TS'LET |
88°8€T |
e

r——

v

CHj3

-20

200 180 160 140 120 100 80 60 40 20

220

S32



00°0-—

W
vIY
wy /
a2
IS 2
St'¥
Sty
ctv\
8€9
w9 \
€1DAD LTLY
e
e ]
ssL
65°L
8L°L 1
SLL
6L L
08°L 1
18°L 1
18]

E.vL hise

W
£y
£bp
Stp
mv.v\
9pp

4.10

4.20

4.30

4.40

=]
o

4.50

“S0°¢

8%
S0°C
6’1

#00'L

'z
700° 1
5L0'T

2 3 -4

4

14 13 12 11 10

L5

SSIT—

68°89
mo.mw/

Wil

6T9L~\
€1DAD 89°9L
€1DAD 00°LL
€1DAD TE'LL

10°€21
8TLII
78°671
6€°8ET
S9'Epl
LSEPT

-20

200 180 160 140 120 100 80 60 40 20

220

S33



00°0 —

6€°CT—

STr”
LAY
A CA
LT'L
0zT'L
1T°L
€TL
€TL
veL ]
voL ]
STL
STL
€1DAD ST'L]
9T'L
9T'L
LTL
LTL
8T'L
S9°L
LY°L

|
]
]
|
|

79 7.7 75 73 7.1 69

CH,

2 3 -4

14 13 12 11 10

)

SSIT—

60°C9 —

€10dD 89°9L /
€10dD 00°LL N
€10dD TE'LL

€L'ITT
wﬂomﬂ/
mwnwﬂ/
7€°8TT
m?wNﬁw
9621
vﬂmmﬂ\
7S'9€T
o@wmﬁ\
LS PP

CHj

0

10

00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

S34



00°0 —
809~ =
oo
el
PrT g m 3
19
€6'€\ 9T'L
mmnm\ 6T'L
| 6TL
o) o
proL 084
Ly i
59
€1DAD 97°L EHN./
el LA
pdull DA
8T'L]
6TL ]
6L
0€°L 1
0€°L 1
1L |
ces |
pLL]
seL]
oL'L
LL'L

Ho

7.8 7.6 74 7.2 7.0 6.8 6.6 6.4 6.2 6.0

—8¢°¢

60°C

2001
Y001
Z10°L
=00°C

2 3 -4

-1

3

14 13 12 11 10

L5

(40 A

1S°09 —
€10dO 89°9L /

€10dD 00°LL N
€10dD TELL

oN.m:
wm.eﬁ /
PH8TI
LY'8TI

79'871

69°671”.
T SEl x
oLSET \
86°8€T \
PLPPT

s

Lw

CH,

-20

200 180 160 140 120 100 80 60 40 20

220

S35



PET]
9a-OSIA SP'T ]
9a-OSINA 9¥°T |
9d-OSINA 9%°T 1
9d-OSINA LY T
9d-OSINA LV'T |

OdH €£€£°¢

L8V

ﬂm.bg

ﬁm.b;
1€°L |

Ly

€L

€€°L
€L

€€ L

bEL |

LS"LY

LS'LA

1SL écmam”b V 3
8S'L tﬁwvam h\ =

6S°L’
65°L
09°L |
09°L ]
19°L
19°L 1
oL’
SLIL—

LSOE'L
890¢°L
9TIEL

W0TEL 7=

vyie L
S9T¢E°L
v8TEL
SIE€E’L
ThLS'L

L66S°L
STI9°L
0LTI9°L

0°$

76 75 7.4 73 7.2

cn,7-7

0T°¢

=00°¢

+0°S
Ty

~86°0

2 3 -4

14 13 12 11 10

)

€I'IT—
9d-OSINA 88°8¢
9d-OSINd c—.mm/

9d-OSINA L£°6€
9d-OSINA TS 6¢
9d-OSINA €L°6€
9d-OSINA ¥6°6¢€
9d-OSINA ST°0¥

SY IS

wItl
16°LT1
yT8¢C1
86'8CI1 7
IS°6C1
8Spel \
88°9¢1

o' vyl
69°SY1

L

CHj3

I

140

-20

100 80 60 40 20

120

200 180 160

220

S36



aoean oc’e
aoedand 1e'e
aoedad 1e'e
doedad 1e°¢

aoedd e’ 7oL
A=
OTH LY 9oL’

:q.N/ 1234

OT7H 98"

4.82

4.86

7.77.6757.4737.27.1(7.0

-00°¢

1202

S0°C
80°C

"86°¢

-2 3

14 13 12 11 10

15

CSPIL-—

CHj

-120 -150 -180 -210 -240 -270 -30(

0

-9

60

30

60 30

90

S37



SSIT—

aoedad 98y
aoedad Ls'8y
aoedad 6L°8¢

do<cdOD-00-6x

S6°SII —
LT°9IT —

116.0

T EIY9-oF

aoeda?d 1T ev
aoedad cr'6v
aocad v9'6v

L8°TS

S6°SIL v
L1911
€S°6C1
LL6TI
€8°67C1
rsocl
recel
LETEL
00°8¢1
or'Iri
0s'971
IS €91 \
L6°S91

€561/ w
LL'6T1 w

S8'671 |

APt

L4211 S—-

k!

vm.umﬁ /
LETET

ov'ovi —
0S'9vI1 — -

)
T
O

131.5 130.5 129.p

146.3

0

10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

S38



or'c

€8°

aosan cm.M/oE 98T

aosan Ic€
aocsan 1€\ 8¢L
aosad 1€/ 8L
aosad e’ 6TL
mw.vVaN.b

OTH 9877 0€°L
MMBQ 1L

8TLY yeL

6TLY oo/

6T LA

0€L

0€L ]

0€L

€L

LE°L

1€°L

8S°L |

8S°L

65°L]

09°L ]

29°L ]

€o'L ]

€9°L

$9°L

S9°'L

S9°'L

S9°L

8S° L\
09°L~
e

€9°L
4 /

ot <t
QA\B
<
-]
L %
<
0F
N
[~
\n
[~
- &
0T 2

0°¢
~
[~
o

I

(@]

5c

U

-00°C

H\Nc.v
0°C
0°C

-2 -3

15 14 13 12 11 10

L6

LSIT—

aosan 9€'sy
aosad LS8
aosan 6L'8y
aAO£dD-00:6%

aoedd 1Tev
adoedad ev 6y
aoedad v9°e6v

89°CS

81°6C1
8¢€°67C1
Is‘6Cl
95°0€T —
L9PEL N
Y0'9¢1 \
68°LEL \
vyovi
0°LST —

8¢€°67C1
Is'6Cl \
95°0¢€1

LYVEL — T

[4U2) B ]

68°LET — 1

CHy

w;SN —

137 136 135 134 133 132 131 130 129

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

13

|

5c

0

10

S39



B0
LY
YTL
vyTL ]
PTL
YT LY
STLT
97°L
9T°L ;
9T L1
€12AD 9T°L |
8TL 1
6T LA
0ELA
EL]
€€°L]
€€°L]
seL ]
SeL ]
IS°L
TS'L
zsL]
£s°L 1
esL |
69°L]
oLL]
ILL
IL°L

L

vTL

vTL T

9T’L
9T°L
9T'L
9T'L
8T'L
0€L
1S°L
<S'L

69'L>=1g.

1L’

t9o-

fer

78 7.7 7.6 75 7.4 73 7.2

CHy

[e]]

-00°¢

00°C

(¢
(At

)@@.ﬁ
ww

6°0

2 3 -4

-1

3

14 13 12 11 10

L5

(40 o

6v°CS —

€10dO 89°9L /
€10dO 00°LL N
€10dD TELL

S8 VI
05971
9¢°871
9¢°6C1
IL°6C1
LL6TI
SSPEL
LESEL
1T°9¢1
vIsvi
L99YV1

-20

200 180 160 140 120 100 80 60 40 20

220

540



| 824
aoedad og'e
aoedad 1e'e
aoedad 1e°¢
aocand 1e'e
aoedand te'e

€8y

OCTH 98V
6T°L
1€L
€V'L
vvoL

SY'L

SY'L

Iv'L

0s'L

IsL

IS°L

s'L

€S°L

€S°L

WL

€9°L

vo'L

S9°L

S9°L

€8y

/ OTH 98V

6T’ L~
€L’

|
]
|
|
|

]
]
|

B Tc%
) epL
mtb/
SrLt =l
-—=100
1S°L T
IsLYy —=[gn.
280
£ esL” T
4 2oL
| VA WT@.
| soL” -
Hnd
O

}

7.304.90 4.86 4.82

7.50 7.40

7.60

Br

-10°¢

+0°C

oot
wﬂc.N
61

-2 3

15 14 13 12 11 10

6

6S°1C—

aoedad 9¢ 8y
aoedaod LS8y
aoedad 6L°8Y
aoead 00°6¥

aoedad 1T evr
aoedaod e
aoedaod v9'6v

9°CS

0T HTL
£P°6T1 /
£5°671 %
95°0€1 ~
0bTEL
II°SET \
68°LET

9p-op1 x
bS Op1

CH,

5f

Br

(

10

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

S$41



W
oomnucwm/
aosan I€€
aosan I€€
aosan I€€
aosan s

8P

ommm@m\
cﬂby
0€ L
SELA
seLf
wﬂn%
LEL]
LE L
19°L 1
19°L 1
79°L |
79°L]
£9°L ]
9L |
v9°L ]
mwb%
S9'L |
99°L

4.80

7.25 4.85

EY
S <
7.35

7.55 7.45

——
u
<

7.65

CHy

5g

1700°€

=11

k—c.N
260°C
10°%

2 3 -4

14 13 12 11 10

LS

S9°1T —
aoedad 9¢'8y
aoedad LS8y
aoedaod 6L°8y
aoedad 00°6¥
aoedad 1T ev
aoedad cr'6v
aoead v9'6v

(44

9L°S6 —
vr'6cCl
SY'671
Ys 671
95°0¢€1
LS'SEL
8S°SEl
P8°LEL
S8°LEIL
0S°8¢1
I Iri
99°9%1
89°971

el
I
O
OAMO o
0
P
O\
T

-20

200 180 160 140 120 100 80 60 40 20

220

542



-20

20

40

60

130.5 129.5 128.5 127.5 126.5
80

100
543

120

0070 -
967 |
Ly o
€1'L
PIL b
oL - PTITy ppgzr - —
91'L k o pSIT
0T'L
0T'L 5 e
0T'L
Lt
L 99°CS T ggrgrr - —
€1DaD MM.M: @ -
] -90°9 .
LyL 1| @ ead ooy FTOTH ——
Ly'L ] EIDAD 00°LL | FE6Tl
8b°L 1 | ¢ €1DAD TELL
6L 1 .
6v'L p L6\, PLOST —
0s°L |
89°L7 Lo P97
89°L ] 9€°8T1
. T
69°L L~ . o
0L L o — hm.u MMMM“ 5
oLL ] 3 ~ 007 o E.cﬁ\
E.n\ ot LE9EL
68— . <legor & aa.am_\
0 = 08'p¥1
5 = 8S°Lb1
z__ /
J = £
T
[o\]
[ -
@]
©° L @
<
[T -t
L

HyC
180 160 140

200

220




00°0-—

€T
9¢z”/

wy—
LLL
61°L |
61°L Y
1TLA
1TL
17°L
L]
vﬂn:
£1DAD 9T°L
€€°L
9€°L 1
8€°L]
ov°L ]
89°L
oL'L
$8'8

|
]
J

6Ly -
61°L

1L
1zL]
1L
L]
9z
£€°L
8€°L ]
ovL

ﬁ
s

[

ﬁ

89°L
cb.bM

b

77 76 75 74 73 7.2
CHj3

CH3

|
I'e

00°C

M\mﬁ.v
E1 | ) §
N/A:._

0'C

Isé0

2 3 4

-1

3

14 13 12 11 10

L5

1% 3 &4
vm.ﬁﬂv

9L°TS —

€10dD 89°9L /
€10dD 00°LL 7
€10dD TE'LL

SL°ETI
0r°LT1
9¢€°871
vy 8Tl
9€°67I ~
0°0¢1 x
SS0€1
Ly eel
vy o€l
€I'8¢1
08'vvl

SLECL—

OL°LTL— —

9€°8T1 ~ ]
vrgzr’

9€" 671 ~———
T0°0ET
SSOET

130 129 128 127 126 125 124

A

)

CH;

5i

CHs

Ll

-20

200 180 160 140 120 100 80 60 40 20

220

S44



<
I 1
N
AN
|- 6517~
PIIE
00°0-— — L © 69°vE —
Lol
(430 B = <-00'6 $9°TS —
61'L L= .
95 o - e .
Jlerey =hrr | e E12AD89°9Ly
6ULY 1z £12aD 00°LL |
6ULY yzo] L @ |« €DAD TELL
2.5/ 1oL —=17 14
6rL o T Y« - -00'7
1| bok [ e
_N.Z T
| . wn
veL _ Lo Lo .
1TL| g =200 0s°ST1
1TLA emi ° . ezl e 97°971
L] I 5 =/ £P'8TI
TTLE gy ] < =t )
L] J E 9€°671
€0a0 9L oo/l | o .
ve'L] go; —=e0E @ Loz mw.eﬁ\
ve'l oL w )5 begrol & 6v°9€1
S€L ] P o Nb.vi\
9¢°L | o = 3.5:\
IS°L | = o TIest
IS°L g | =
L
mmi = B
89°L
O
%i PP L«
ot e
0L’L —
L

-20

20

40

60

100 80

545

120

CHy
140

160

S5j
180

CHj3
200

H3
220




00°0-—

8€°T—

€8°¢ —

0Ly —
98°9
989
889
L
vYoL W
€1DAD 9T°L
SS°L
LS'L
69°L
IL°L
w98

889
NN.bK
rTL st
9T'L
SS L~ .
e Feo
69°L .
L0
L’
H3
(@]

989 [ 11
989

+0'E

7.77.6757.47.37.27.17.06.9

i

5k

H
SN

<re

00°C

ATT
-ST'T
»%.N

L0°T
19270

3 -4

-2

3

14 13 12 11 10

LS

8S°1T —

79°TS
1€ss”

€10dO 89°9L /
€10dD 00°LL N
€10dD TE'LL

€6°€11L \
90°971

€0°8Z1 /
08T
6€°671 /
o1’
£ 824! w
STLYL

88°091 —

5k

H
3C\o

-20

200 180 160 140 120 100 80 60 40 20

220

546



