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1. General Information

All the starting materials were obtained from commercial sources and used without further
purification unless otherwise stated. 'H and ?C NMR spectra were recorded at ambient temperature in
CDCI; or dg-DMSO on a Bruker ACF300 or AMX500 (500 MHz) spectrometer. The chemical shifts are
reported in parts permillion (ppm) relative to CDC3 (6 = 7.26) and to DMSO (8 = 2.50) for 'H-NMR and
relative to the central resonances of CDCl; (8 = 77.0) and to DMSO (8 = 39.5) for *C-NMR.
Multiplicity was indicated as follows: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), dd
(doublet of doublet), br s (broad singlet). Coupling constants (J) were reported in Hertz (Hz). Low
resolution mass spectra were obtained on a Finnigan/MAT LCQ pectrometer in ESI mode, and a
Finnigan/MAT 95-T mass spectrometer in FAB mode. All high resolution mass spectra were obtained
on a Finnigan/MAT 95XL-T spectrometer. For thin layer chromatography (TLC), Merck pre-coated
TLC plates (Merck 60 F254) were used, and compounds were visualized with a UV light at 254 nm.
Further visualization was achieved by staining with iodine, or ceric ammonium molybdate followed by
heating on a hot plate. Flash chromatographic separations were performed on Merck 60 (0.040-0.063
mm) mesh silica gel. Enantiomeric excess was determined by HPLC analysis using chiral column

described below in detail. Optical rotations were measured with polarimeter.

The catalysts 1-4 were prepared by following our previously reported procedures.' The substituted
5H-thiazol-4-ones™ and 5H-oxazol-4-ones* were synthesized following the methods reported in the

literatures, respectively.



2. Optimization of Reaction Conditions
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Scheme S1: Chiral phosphine catalysts used in this study.
(TBDPS = tert-butyldiphenylsilyl, TBS = tert-butyldimethylsilyl, Ts = 4-toluenesulfonyl)

A. Optimization of conditions for y-addition of 5H-thiazol-4-ones

Table S1: Asymmetric y-addition of SH-thiazol-4-one 5a with allenoate 6¢ catalyzed by different

chiral phosphines in toluene

o o)
\(/4N =T cat. (10 mol%) BnOZC\%\\\MN
S\/< CO,Bn m S/
5a ON 6c 703 Ph
Entry Cat. t [h] Yield [%]™ ee [%]"
1 la 12 86 10
2 1b 12 90 62
3 1c 12 86 34
4 1d 12 92 34
5 2a 12 91 66
6 2b 12 90 78
7 2c 12 95 89



8 3 12 88 47

9 4a 12 92 -57
10 4b 12 88 -65
11 4c 12 92 -68

[a] Reactions were performed with 5a (0.1 mmol), 6¢ (0.12 mmol) and catalyst (0.01 mmol) in toluene (1.0 mL) at

room temperature. [b] Yields of isolated products. [c] Determined by HPLC analysis on a chiral stationary phase.

Table S2: Asymmetric y-addition of SH-thiazol-4-one 5a with different allenoates (6) catalyzed by

2¢ in toluene @

(0] o |
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s COR  oene, RT s{ PPz
54 PN 6 ; Ph | ZCNHTS
@ (2 @
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6e 6f 6g
Entry R (6) t [h] Yield [%]™ ee [%]"
1 Et (6a) 12 95 87
2 '‘Bu (6b) 12 95 88
3 Bn (6¢) 12 95 89
4 CHPh,(6d) 12 86 90
5 6e 12 88 70
6 6f 12 96 91
7 69 12 93 87
8 Ph (6h) 12 91 57

[a] Reaction conditions: 5a (0.10 mmol), 6 (0.12 mmol), and the catalyst 2¢ (0.01 mmol) in toluene (1.0 mL). [b]
Yields of isolated products. [c] Determined by HPLC analysis on a chiral stationary phase.



Table S3: Asymmetric y-addition 5H-thiazol-4-one 5a with allenoate 6f catalyzed by 2c: optimizing

of the solvents and other reaction conditions @

O e :\ O l
\(/( 6f COR ROC | OTBDPS
Nt 2¢ (10 mol%) ALY N
S\< O ” S ! PPh,
sol., additive \< i
Ph ( . bh | NHTs
5a R=-% > Ta |
O 2c
Entry Solvent Additive T [°C] t [h] Yield ee [%]
[%][b]
1 toluene none RT 12 96 91
2 xylene none RT 12 95 93
3 Et,O none RT 12 97 95
4 CHCl; none RT 12 94 83
5 CH,Cl, none RT 15 87 92
6 Et,O 3A-MS RT 12 97 94
7 Et,O 4A-MS RT 12 97 94
8 Et,O 54-MS RT 12 96 94
9 toluene none 0 36 86 90

[a] Reaction conditions: 5a (0.10 mmol), 6f (0.12 mmol), and the catalyst 2¢ (0.01 mmol) in solvent (1.0 mL). [b]
Yields of isolated products. [c¢] Determined by HPLC analysis on a chiral stationary phase.

B. Optimization of conditions for y-addition of 5H-oxazol-4-ones

Table S4: Asymmetric y-addition of 5H-oxazol-4-one 8a with allene 6¢ or 6f in toluene: screening of

the catalysts [

(0] (0]
o _ 9 RO,C B
\%N ., == cat. (10 mol%) 2 MN
O\< CO,R toluene, RT O\/<

12-15 h
ga " 6c or 6f 9a PN



Allene (6¢) Allene (6f)

By QA TR AT ee %] Yield %" ee [%]"
1 la 89 -60 20 06
2 1b 91 -63 4 72
3 ic 92 -34 89 7
4 1d 87 12 89 27
5 2a 89 -58 % 0
6 b 88 63 89 -70
; 2¢ 89 65 90 -71
g 3 93 -59 94 -70
9 4a 94 70 93 K
10 4b 94 73 o1 1
11 4c¢ 95 6 % 80

[a] Reaction conditions: 8a (0.10 mmol), 6 (0.12 mmol), and the catalyst (0.01 mmol) in toluene (1.0 mL) at room
temperature. [b] Yields of isolated products. [c] Determined by HPLC analysis on a chiral stationary phase.

Table S5: Asymmetric y-addition of 5H-oxazol-4-one 8a with different allenes (6) by 4c 1!

0 o . OTBDPS
\([éN == 4c (10 mol%) ROZCMN : 7~ "PPh,
0~ COR " “toluene, RT O\/< O
8a Ph 6 9 Ph i
NHBoc

oo 0
//'//\go /T)O //'//\‘go

Entry R (6) t [h] Yield [%]™ ee [%]"
1 Et (6a) 12 93 77
2 '‘Bu (6b) 12 95 82
3 Bn (6¢) 12 95 76
4 CHPh,(6d) 12 96 84
5 6e 12 95 84



6 6f
7 69
8 Ph (6h)

86
79
67

[a] Reaction conditions: 8a (0.10 mmol), 6 (0.12 mmol), and the catalyst 4c (0.01 mmol) in toluene (1.0 mL). [b]

Yields of isolated products. [¢] Determined by HPLC analysis on a chiral stationary phase.

Table S6: Asymmetric y-addition 5H-oxazol-4-one 8a with allene 6f catalyzed by 4c: screening

solvents, additives and reaction temperature
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= N

O — e —
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4c (10 mol%)

[a]

OTBDPS
<" PPh,

o Os_NH
SOl., aad.
Ph _
8a ( R= —‘a ) 9a gNHBoc
4c

Entry Solvent Additive T (°C) t [h] Yield [%]™ ee [%]'
1 toluene none RT 12 96 86
2 xylene none RT 12 95 85
3 Et,O none RT 12 97 88
4 CHCI; none RT 12 92 46
5 CH,Cl, none RT 12 90 50
6 CH;CN none RT 12 82 67
7 Et,O 3A-MS RT 12 97 92
8 Et,O 4A-MS RT 12 96 91
9 Et,O 54-MS RT 12 96 90
10 Et,O 3A-MS 0 20 86 91

[a] Reaction conditions: 8a (0.10 mmol), 6f (0.12 mmol), and the catalyst 4¢ (0.01 mmol) in solvent (1.0 mL). [b]
Yields of isolated products. [c] Determined by HPLC analysis on a chiral stationary phase.



C. Determination of Adducts’ Configurations

The absolute configuration of y-addition of 5H-oxazol-4-one adduct 9b was assigned to be S by
comparing optical rotation of the corresponding derivative 13 (Scheme S3) reported in the literature,’
and other configurations of y-addition products 9 were assigned by analogy. Accordingly, the absolute
configuration of y-addition of 5H-thiazol-4-ones adducts 7 were tentatively proposed to be R by
analogy.

3. Proposed Mechanism and Mechanism Studies
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Figure S1: Proposed mechanism.

Table S7. Asymmetric y-addition promoted by different phosphine catalysts."

O o)
_ . %) RO,C
N == cat. (10 mol%) RO, \/\%N
S 6f CO:R  Et,0,RT s

5a " 74 Ph



Entry Cat. t [h] Yield [%]™ ee [%]'

1 2c 12 97 95
2 2c’ 30 82 37
3 2c” 24 95 53

[a] Reaction conditions: 5a (0.10 mmol), 6f (0.12 mmol), and catalyst (0.01 mmol) in Et;O (1.0 mL). [b] Isolated yield.
[c] Determined by HPLC analysis on a chiral stationary phase.
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Scheme S2. Proposed transition-state model.

4. Preparation of the Catalysts

All known phosphine catalysts 1-4 were synthesized according to the reported methods described in

our previous publications.' Catalyst 2¢’ and 2c’’ were firstly prepared from 2¢ via the following

procedures.
OTBDPS OH
TBARF, THF
PPh, 0°C,2h PPh,
NHTs NHTs
2c 2c’

To a stirred solution of compound 2¢ (133 mg, 0.2 mmol) in anhydrous THF (2 mL) was added a
solution of 1.0 M TBARF in THF (0.4 mL, 0.4 mmol, 2.0 eq.) at 0 °C under N,. The resulting mixture
was stirred at the same temperature until the reaction was complete (monitored by TLC). Then, the

solvent of THF was removed under reduced pressure and the residue was purified directly by flash



column chromatography (hexane/ethyl acetate =5 : 1) to afford 2¢’ as a white foam (79 mg, 92% yield).

N-((2S,3R)-1-(Diphenylphosphino)-3-hydroxybutan-2-yl)-4-methylbenzenesulfonamide (2¢)

'H NMR (500 MHz, CDCl3) 8 7.62 (d, J = 8.2 Hz, 2H), 7.36-7.27 (m, 10H), 7.19 (d, J = 7.6 Hz, 2H),
5.42 (d,J = 8.2 Hz, 1H), 4.16-4.11 (m, 1H), 3.19-3.17 (m, 1H), 2.42-2.34 (m, 4H), 2.18 (d, J = 10.8 Hz,
1H), 1.00 (d, J = 6.3 Hz, 3H); °C NMR (125 MHz, CDCl3) & 143.13, 137.72, 133.02 (dd, J,, = 18.9 Hz,
Ji3=70.1 Hz), 129.52, 129.11, 128.79, 128.61 (dd, J,, = 7.3 Hz, J;3 = 13.7 Hz), 127.10, 67.83 (d, J =
9.1 Hz), 56.72 (d, J = 15.3 Hz), 31.91 (d, J = 13.6 Hz), 21.47, 19.98; *'P NMR (121 MHz, CDCL;) §
-23.48; HRMS (ESI) m/z calcd Co3sHp7NO3PS [M+H] = 428.1444, found = 428.1455.

OTBDPS , OTBDPS
"BuLi, CICO,Et
L PPh2 1HF 0-RT A PPh,
S Ts™ “CO,Et
2c 2¢"

To a stirred solution of 2¢ (65 mg, 0.1 mmol) in anhydrous THF (1.0 mL) at 0 °C was added a solution
of 2.0 M "BuLi in hexane (0.2 mL, 0.4 mmol, 4.0 eq.) by dropwise under the N,. The resulting
solution was stirred for 30 min, and then warmed to room temperature and stirred for another 2 h.
Then, the mixture was cooled to 0 °C with an ice bath and ethylchloroformate (43 mg, 0.4 mmol) was
added, and the reaction system was stirred at RT for further 1 h. The reaction was then quenched with
saturated saturated ammonium chloride (1 mL), and extracted with CH,Cl, several times (3 x 2 mL).
The combined organic extracts were dried over Na,SO,, filtered and concentrated. The crude product
was purified directly by flash column chromatography (hexane/ethyl acetate = 15 : 1) to afford 2¢’” as
a white solid (60 mg, 81% yield) with dr = 85/15 (based on the *'P-NMR).

Ethyl (2S,3R)-3-(tert-butyldiphenylsilyloxy)-1-(diphenylphosphino)butan-2-yl(tosyl)carbamate
2c”’

'H NMR (500 MHz, CDCl3) & 7.69-7.66 (m, 5H), 7.53 (t, J = 5.7 Hz, 2H), 7.51-7.29 (m, 16H), 7.20 (d, J
= 8.9 Hz, 1H), 4.62 (br, 1H), 4.34-4.30 (m, 3H), 4.04-4.00 (m, 2H), 2.40 (s, 3H), 1.34 (t, J=7.0 Hz, 3H),
0.98 (s, 9H), 0.93 (d, J = 6.3 Hz, 3H); °C NMR (125 MHz, CDCl3)  167.52, 143.33, 135.95 (d, J = 4.6
Hz), 133.50, 133.35, 132.48 (d, J=17.3 Hz), 130.48, 129.52, 129.33, 129.07, 128.63 (dd, J;» = 12.3 Hz,
Ji3=30.1 Hz), 127.51, 127.33, 63.16, 62.22, 29.68, 26.87, 22.68, 21.28, 19.17, 13.92, 13.63; >'P NMR
(121 MHz, CDCl3) & -22.03 (major isomer), -22.66 (minor isomer); HRMS (ESI) m/z calcd



C42H4sNNaOsPSSi [M+Na] = 760.2652, found = 760.2664.

5. Preparation of Allenoate 6f and 2-Butynoate 6°

The allenoates (6) were synthesized according to the following procedure, and all allenoates used in

&

Ph O 0
Ph.l TEA, CH,CI =
Ph/PvLO’R + ACI P2 L COo0R R= -4

0-RT
6f-1 6f O

To a solution of 6f-1(3.76 g, 7.34 mol) and TEA (0.74 g, 7.34 mol) in dry CH,Cl, (150 mL) was

this study were known compounds. '

dropwise added the acetyl chloride (0.58 g, 7.34 mol) at 0 °C, and the reaction mixture was stirred at 0
°C for 2 h. Then, saturated aqueous NH4CI] was added to quench the reaction, and the resulting mixture
was extracted with CH,Cl, several times (3 x 50 mL). The combined organic extracts were dried over
Na,SOy, filtered and concentrated. The residue was purified by flash column chromatography
(hexane/ethyl acetate = 5:1) to afford the title 6f as a white solid (1.78 g, 88% yield). '"H NMR (500 MHz,
CDCl3) 6 7.56 (dd, J12 =3.2 Hz, J; 3 = 7.6 Hz, 2H), 7.34-7.31 (m, 2H), 7.27-7.25 (m, 4H), 7.10 (s, 1H),
5.75 (t, J = 6.3 Hz, 1H), 5.26 (d, J = 6.3 Hz, 2H), 3.68-3.61 (m, 2H), 3.15-3.08 (m, 2H); °C NMR (125
MHz, CDCls) 8 215.92, 164.34, 139.85, 136.43, 130.14, 129.35, 128.58, 125.98, 88.09, 79.17, 79.09,
32.14; HRMS (ESI) m/z caled for C1oHsNaO, [M+Na]" = 299.1043, found = 299.1053.

COOH Q.O DCC / DMAP COOR
/ + /

CH,Cl,, 0 -RT
OH 2Ll2

(ROH)

6

To a stirred solution of but-2-ynoic acid (220 mg, 2.62 mmol) and dibenzosuberol (550 mg, 2.62 mmol)
in anhydrous CH,Cl, (5§ mL) was added a solution of DCC (647 mg, 3.14 mmol, 1.2 eq.) and DMAP (30
mg, 0.1 eq.) in CH,Cl, (3 mL) by dropwise at 0 °C, and the resulting mixture was stirred at room
temperature for 4 h. Then, water (5 mL) was added to quench the reaction, and the resulting mixture
was extracted with dichloromethane several times (3 x 4 mL). The combined organic extracts were dried
over sodium sulfate, filtered and concentrated, and the residue was purified by flash column

chromatography (hexane: ethyl acetate = 5:1) to afford 6’as white solid (528 mg, 73%). 'H NMR (500



MHz, CDCLy) § 7.4 (d, J = 7.6 Hz, 2H), 7.28-7.24 (m, 2H), 7.20-7.17 (m, 4H), 6.94 (s, 1H), 3.62-3.56
(m, 2H), 3.07-3.00 (m, 2H), 1.95 (s, 3H); *C NMR (125 MHz, CDCls) § 152.63, 140.16, 135.88, 130.31,
129.86, 128.92, 126.14, 85.76, 80.51, 72.61, 32.35, 3.78; HRMS (ESI) m/z calcd for CioH;sNaO,
[M+Na]" = 299.1043, found = 299.1039.

6. Preparation of Substituted 5H-Thiazol-4-ones (5)

. 2b-d
General procedure for preparing 5a, 5b and 5l:
O
R._COOH 1)HBr/KBr R.__COOH 2)AcSK, CHsCN/H,O R _COOH 4) NHz/MeOH R.__COOH ) pyridine R\((
[ —— N
NH, NaNO,, H,0 gy 3) HCl \H/S 5) HCl SH ArCN, 120 °C S{
Ar

0 5a:R =Me, Ar = Ph

5b: R = Et, Ar = Ph
51: R = Me, Ar = 2-Nap
The substrates 5a, 5b and 5| were prepared from compounds 5-1*¢ following literature
procedure.”™ They are known compounds, and their characterization data were in agreement with those

reported in Ref. 2a.

Under the N, atmosphere, to a mixture of ArCN (1.0 eq.) and pyridine (20 mol %) was added the
corresponding a-mercaptocarboxylic acid (1.0 eq.) at room temperature, and the mixture was stirred
overnight at 120 °C. After cooling to room temperature, a yellow solid could be observed, and was

collected by filtration and washed with cold methanol to give the pure product.’

General procedure for preparing 5e and 10: 2

PN R P
2) (COCI,, DCM_ 3)EroH,0°c R OO0 AT TN, %N

/
NH, NaNO,, H,0  Br 0-RT Br 3) pyridine, toluene, 80°C
5-2 A

R._COOH 1)HBr/KBr R.__COOH

r
5e: R ="Bu, Ar = Ph
10: R = Ph, Ar=Ph

The know substrate 5e and 10 were prepared from compounds 5-2 following literature procedure,

and their characterization data were in agreement with those reported in the literature.”

To a solution of thiobenzamide (1.37 g, 10 mmol) and pyridine (3.16 g, 40 mmol) in toluene
(150 mL) was dropwise added the ethyl 2-bromohexanoate 5-2 (2.22 g, 10 mmol) at room temperature,



and the reaction mixture was stirred at 80 °C for overnight. Then, after cooling to RT, the precipitate was

formed and recrystalliized from ethanol to afford 5e as yellow solid (1.34 g, 58% yield).

General procedure for preparing 5¢, 5d and 5f-k:

i O
R
R._COOH 1)HBI/KBr R.__COOH 2)(COCl), CH,Cl,, 0°C  |n o Ar” "NH, W/«

T s¢"
NH, NaNO,, H,0 Br Br 3) pyridine, THF, 0 - RT \<Ar
5-3

To a solution of thiobenzamide (0.68 g, 5 mmol) and pyridine (0.48 g, 6 mmol) in anhydrous THF
(100 mL) at 0 °C was dropwise added the solution of 2-bromopentanoyl chloride (6 mmol) in CH,Cl, (5
mL) which was in situ prepared from 2-bromopentanoic acid, and the reaction mixture was stirred at 0
°C for 1 h and at room temperature for another 2 h. During this time, a white salt of pyridine
hydrochloride was formed which was then removed by filtration. The solvent of THF was removed
under reduced pressure, and the residue was purified directly by flash column chromatography
(hexane/ethyl acetate = 5 : 1) to afford a yellow foam which was further recrystalliized from

ether/hexane to give pure 5¢C as yellow solid (667 mg, 61% yield).

The substrates including 5¢, 5d and 5f-k were prepared from 5-3 via above shown procedure,
which is the similar method to that reported in literature.” Compounds 5¢ and 5k are known
compounds, and their characterization data were in agreement with those reported in the literature.*"

Unknown compounds 5d, 5f-k and 5j were fully characterized."’

5-isopropyl-2-phenylthiazol-4(5H)-one (5d)

O

N
"~
5d Ph
A vellow solid; 41% vield; 'H NMR (300 MHz, de-DMSO) & 10.36 (bs, 1H), 7.80 (d, J = 7.7 Hz, 2H),
7.48-7.41 (m, 3H), 3.22-3.13 (m, 1H), 1.22 (d, J = 6.7 Hz, 6H); °C NMR (75 MHz, ds-DMSO) &



158.27, 157.54, 133.86, 129.81, 129.50, 125.15, 116.08, 25.27, 24.49; HRMS (ESI) m/z calcd
Ci2H12NOS [M-H] = 218.0645, found = 218.0654.

5-isobutyl-2-phenylthiazol-4(5H)-one (5f)

0

T
S /)

T

A yellow solid; 41% yield; '"H NMR (300 MHz, dg-DMSO) & 10.58 (bs, 1H), 7.79 (d, J = 6.8 Hz, 2H),
7.48-7.41 (m, 3H), 2.51 (d, J = 6.9 Hz, 2H), 1.84-1.75 (m, 1H), 0.90 (d, J = 6.6 Hz, 6H); '*C NMR (75
MHz, dg-DMSO) & 159.35, 159.03, 133.69, 129.88, 129.50, 125.19, 107.35, 33.12, 30.15, 22.35; HRMS
(ESD) m/z caled C13H14NOS [M-H] = 232.0979, found = 232.0974.

5-hexyl-2-phenylthiazol-4(5H)-one (5q)

59

A yellow solid; 66% yield; "H NMR (500 MHz, dg-DMSO) & 10.31 (bs, 1H), 7.80 (d, J = 7.6 Hz, 2H),
7.46-7.38 (m, 3H), 2.62 (t, J = 7.6 Hz, 2H), 1.56-1.50 (m, 2H), 1.32-1.21 (m, 6H), 0.84 (t, J = 6.9 Hz,
3H); *C NMR (125 MHz, de-DMSO) § 158.91, 158.87, 133.95, 129.85, 129.54, 125.24, 108.87, 31.44,
31.16, 28.61, 24.26, 22.52, 14.35; HRMS (ESI) m/z calcd C;sH;sNOS [M-H] = 260.1115, found =
260.1103.

5-cyclohexyl-2-phenylthiazol-4(5H)-one (5h)




5h

A yellow solid; 57% yield; 'H NMR (500 MHz, ds-DMSO) 6 10.35 (bs, 1H), 7.79 (d, J = 7.6 Hz, 2H),
7.47-7.39 (m, 3H), 2.85-2.81 (m, 1H), 1.92-1.89 (m, 2H), 1.76-1.74 (m, 2H), 1.68-1.65 (m, 1H),
1.36-1.19 (m, 5H); °C NMR (125 MHz, dg-DMSO) & 158.50, 157.71, 133.99, 129.86, 129.56, 125.24,
115.22, 34.95, 34.68, 26.49, 25.84; HRMS (ESI) m/z calcd C;sH;(NOS [M-H]" = 258.0958, found =
258.0964.

5-(2-(methylthio)ethyl)-2-phenylthiazol-4(5H)-one (5i)

)

N
~
Ph
5i

A yellow solid; 42% yield; 'H NMR (500 MHz, ds-DMSO) & 10.48 (bs, 1H), 7.81 (d, J = 6.9 Hz, 2H),
7.49-7.43 (m, 3H), 2.92 (t, J = 7.0 Hz, 2H), 2.70 (t, J = 6.9 Hz, 2H), 2.10 (s, 3H); °C NMR (125 MHz,
ds-DMSO) 6 157.50, 156.97, 133.92, 129.55, 128.69, 125.17, 117.78, 32.25, 30.74, 26.94; HRMS (ESI)
m/z calcd C1,H1,NOS, [M-H] = 250.0360, found = 250.0361.

5-decyl-2-phenylthiazol-4(5H)-one (5})

Ph
5

A yellow foam; 38% yield; 'H NMR (500 MHz, de-DMSO) & 10.32 (bs, 1H), 7.79 (d, J = 7.0 Hz, 2H),
7.47-7.41 (m, 3H), 2.63 (t, J = 7.0 Hz, 2H), 1.57-1.51 (m, 5H), 1.23 (bs, 14H), 0.84 (t, J = 6.3 Hz, 3H);
13C NMR (125 MHz, de-DMSO0) § 158.90, 158.85, 133.93, 129.88, 129.56, 125.24, 108.82, 65.34, 48.27,

31.79, 31.16, 29.45, 29.19, 28.89, 24.23,22.57, 15.62, 14.39; HRMS (ESI) m/z calcd C;9H2sNOS [M-H]
=316.1741, found = 316.1739.



7. Preparation of Substituted 5H-Oxazol-4-ones

General procedure for preparing SH-oxazol-4-ones 8 and 12

R\‘/COOH 1) HBr/KBr, NaNO,, H,0  R__COOH 2) (COCIl),, CH,Cl,,0°C R cocl

T

NH; Br Br
O O 0O
N R
3) pyridine, THF, 0-RT R%N Ph 4) K,CO3, CPME \H<N
H O
PhCONH; Br reflux \<
8: R = alkyl
12: R=Ph

All substituted SH-oxazol-4-ones were prepared from compounds 8-1 via known cyclization
reaction in good yields, and the intermediates 8-1 were prepared following literature procedure.*
Substrates 8a-f, 8k and 81* are known compounds, and their characterization data were in agreement

with those reported in the literature. Unknown compounds 8g-j were fully characterized.

5-tert-butyl-2-phenyloxazol-4(5H)-one (8q)

A white solid; 70% yield; '"H NMR (500 MHz, CDCl;) 6 8.23 (d, J = 7.6 Hz, 2H), 7.70 (t, J = 7.6 Hz,
1H), 7.54 (t, J = 7.6 Hz, 2H), 4.43 (s, 1H), 1.13 (s, 9H); *C NMR (125 MHz, CDCl;) § 190.32, 186.05,
135.08, 129.96, 128.95, 125.70, 88.42, 35.19, 25.00; HRMS (ESI) m/z caled for C;3H;sNNaO,
[M+Na]" = 240.0995, found = 240.1007.

5-hexyl-2-phenyloxazol-4(5H)-one (8h)




A white solid; 82% yield; 'TH NMR (500 MHz, CDCls)  8.18 (d, J = 6.9 Hz, 2H), 7.67-7.64 (m, 1H),
7.51-7.49 (m, 2H), 4.76-4.73 (m, 1H), 2.08-2.00 (m, 1H), 1.85-1.78 (m, 1H), 1.48-1.42 (m, 2H),
1.33-1.27 (m, 2H), 1.24-1.21 (m, 4H), 0.82 (t, J = 6.3 Hz, 3H); *C NMR (125 MHz, CDCl3) & 191.78,
186.34, 135.00, 129.90, 128.79, 125.66, 81.78, 77.26, 77.00, 76.75, 31.27, 30.98, 28.58, 24.38, 22.31,
13.83; HRMS (ESI) m/z caled for C;sH;oNNaO, [M+Na] = 268.1308, found = 268.1319.
5-(2-(methylthio)ethyl)-2-phenyloxazol-4(5H)-one (8i)

O

N
o~
. Ph
8i
A white solid; 76% yield; '"H NMR (500 MHz, CDCls) 6 8.22 (d, J = 8.2 Hz, 2H), 7.70 (t, J = 7.6 Hz,
1H), 7.54 (t, J = 7.6 Hz, 2H), 5.00-4.98 (m, 1H), 2.77-2.67 (m, 2H), 2.38-2.31 (m, 1H), 2.17-2.09 (m,

4H); BC NMR (125 MHz, CDCl5) 6 191.44, 186.52, 135.28, 130.11, 128.96, 125.63, 79.98, 30.58,
29.41, 15.29; HRMS (ESI) m/z caled for C;,H;3NNaO,S [M+Na] = 258.0559, found = 258.0572.

/S

5-decyl-2-phenyloxazol-4(5H)-one (8j)

Ph

A white solid; 67% vyield; "H NMR (500 MHz, CDCls) §8.22 (dd, J;» = 1.3 Hz, J;3 = 8.2 Hz, 2H),
7.70-7.67 (m, 1H), 7.53 (t, J = 8.2 Hz, 2H), 4.78-4.76 (m, 1H), 2.11-2.04 (m, 1H), 1.88-1.81 (m, 1H),
1.52-1.46 (m, 2H), 1.36-1.33 (m, 2H), 1.31-1.19 (m, 12H), 0.85 (t, J = 7.0 Hz, 3H); °C NMR (125
MHz, CDCl3) § 191.87, 186.46, 135.09, 130.02, 128.88, 125.78, 81.90, 31.79, 31.09, 29.45, 29.40,
29.20, 29.03, 24.56, 22.59, 14.03; HRMS (ESI) m/z caled for C oH,;NNaO, [M+Na]" = 324.1934,
found = 324.1948.



8. Representative Procedure for the y-Addition of 5H-Thiazol-4-ones

o - i O OTBDPS
- CO,R 2
\HfN . 6f 2c (10mol%) R OZC\%\\\\- N PPhs
s 0 Et,0, RT, 12-15 h S\/< NATs

To a flame-dried round bottle flask with a magnetic stirring bar were added 5H-thiazol-4-one 5a (19.1
mg, 0.10 mmol), allenoate 6f (33.1 mg, 0.12 mmol) and catalyst 2¢ (6.6 mg, 0.01 mmol), followed by
addition of dry Et,O (1.0 mL). The flask was sealed, and the reaction mixture was stirred at room
temperature for overnight. The solvent of ether was removed under reduced pressure, and the residue
was directly purified by column chromatography on silica gel (hexane/ethyl acetate = 15:1 to 10:1) to
afford 7a (45.2 mg, 97% yield) as a white foam.

(R,E)-10,11-dihydro-5H-dibenzo[a.d]cyclohepten-5-yl
4-(5-methyl-4-ox0-2-phenyl-4,5-dihydrothiazol-5-yl)but-2-enoate (7a)

() .
O/[OK%\W\SH\?N

A white foam; [a]*p =+33.9 (¢ 1.40, CHCL;); 'H NMR (500 MHz, CDCl3) & 8.11 (d, J = 8.2 Hz, 2H),
7.68 (t, J =7.6 Hz, 1H), 7.52 (t, J = 8.2 Hz, 2H), 7.40-7.38 (m, 2H), 7.23-7.20 (m, 2H), 7.15-7.12 (m,
4H), 6.91 (s, 1H), 6.86-6.80 (m, 1H), 6.00 (d, J = 15.1 Hz, 1H), 3.53-3.45 (m, 2H), 3.00-2.93 (m, 2H),
2.86-2.75 (m, 2H), 1.70 (s, 3H); °C NMR (125 MHz, CDCl3) & 194.73, 194.70, 164.35, 141.82, 139.98,
136.40, 135.20, 131.98, 130.28, 130.25, 129.63, 129.02, 128.92, 128.72, 128.70, 126.32, 126.06, 79.20,
63.16, 41.93, 32.28, 32.27, 25.41; HRMS (ESI) m/z calcd for C2oH»5sNNaO3S [M+Na] = 490.1447,
found = 490.1449; The ee value was 95%, tr (major) = 48.0 min, tg (minor) = 30.7 min (Chiralcel IC, A
= 254 nm, 30% i-PrOH/hexanes, flow rate = 1.0 mL/min).




<Chromatogram>

C:\LabSolutions\Data\Project1\WTL-8714R_IC-30-1-254.lcd

mVy
Det. ACh1
] g
504 2
L]
~
- -
~
@
-
25...
0
—— — —r— — — ———
10 15 20 25 30 35 40 50 55
min
1 DetACh1/254nm
PeakTable
Detector AChl 254mn
Peak# Ret. Time Area Height Area % Height %
1 31.370 3865420 44612 50040 61.890
2 49.747 3859294 27471 49960 38.110
Tola 7724713 72084 100.000 100,00
Racemic 7a
<Chromatogram>
C:\LabSolutions\Data\Project1\WTL-877-3_IC-30-1-254.lcd
mv
125 Det. ACh1
1004 -
] S
O
J -
754
50
254
8
1 8
0 e
-—r-r-r-r-r-r-r——e-r-r-r-r-r- e T T T T T T T T T T T T
10 15 20 25 30 35 40 55
min
1 DetACh1/254nm
PeakTable
Detector AChl 254nm
Peak# Ret. Time Area Height Area % Height %6
1 30.725 271843 3803 2.495 4.547
2 48.015 10625041 79822 97.505 95.453
Total 10896883 83625 100.000 100.000

Enantiomerically enriched 7a

(R,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl

4-(5-ethyl-4-0x0-2-phenyl-4,5-dihydrothiazol-5-yl)but-2-enoate (7b)




b
A white foam; [a]*p = +37.9 (¢ 1.00, CHCl3); '"H NMR (500 MHz, CDCl3) & 8.16 (d, J = 7.6 Hz, 2H),
7.72 (t, J = 6.9 Hz, 1H), 7.55 (t, J = 7.6 Hz, 2H), 7.40 (t, J = 6.9 Hz, 2H), 7.23 (t, J = 7.0 Hz, 2H),
7.17-7.13 (m, 4H), 6.92 (s, 1H), 6.87-6.81 (m, 1H), 6.00 (d, J = 15.8 Hz, 1H), 3.53-3.48 (m, 2H),
2.99-2.92 (m, 2H), 2.90-2.81 (m, 2H), 2.11-2.00 (m, 2H), 1.70 (t, J = 6.3 Hz, 3H); °C NMR (125 MHz,
CDCls) 6 195.37, 194.35, 164.37, 141.84, 139.97, 136.46, 135.85, 135.71, 135.19, 130.28, 130.25,
129.59, 129.02, 128.97, 128.69, 126.19, 126.07, 79.12, 69.36, 41.22, 32.27, 31.44, 9.18; HRMS (ESI)
m/z calcd for C3oH,7NNaO3S [M+Na]+= 504.1604, found = 504.1619; The ee value was 94%, tg (major)
= 22.5 min, tg (minor) = 19.0 min (Chiralcel IC, A = 254 nm, 40% i-PrOH/hexanes, flow rate = 1.0

Racemic 7b

mL/min).
<Chromatogram>
C:\LabSolutions\Data\Project\W TL-890 R_IC-40-1-254.lcd
mV 50
Det. ACh1
25 3
-] I
"
&
0+
-
15.0 175 20.0 2.5 250 2715 30.0
min
1 DetACh1/254nm
PeakTablke
Detector AChl 254nm
Peak# Ret. Time Area Height Arca % Height %
1 19.097 1398027 24713 50327 54.688
2 22.577 1379849 20484 49673 45.312
Tola 2777876 45207 100.000 100.000



<Chromatogram>

C:\LabSolutions\Data\Project 1\W TL-890 _IC-40-1-254.lcd

mV
Det. ACh1
™
] 3
100+ &
50
@O
3
o
0
- T — — T r —
15.0 175 20.0 225 25.0 27.5 30.0
min
1 Det.ACh1/254nm
PeakTable
Detector AChl 254nm
Peak# Ret. Tume Area Height Area % Height %
1 19.048 218277 3967 2874 3.946
2 22.473 7376330 96561 97.126 96.054
Totall 7594607 100527 100.000 100.000

Enantiomerically enriched 7b

(R,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl
4-(4-ox0-2-phenyl-5-propyl-4,5-dihydrothiazol-5-y)but-2-enoate (7¢)

7c

A white solid; [a]*p =+39.8 (¢ 1.30, CHCls); '"H NMR (500 MHz, CDCl5) § 8.12 (d, J = 7.6 Hz, 2H),
7.68 (t,J =17.6 Hz, 1H), 7.52 (t, J = 8.2 Hz, 2H), 7.39-7.36 (m, 2H), 7.23-7.20 (m, 2H), 7.19-7.10 (m,
4H), 6.90 (s, 1H), 6.84-6.78 (m, 1H), 5.97 (d, J = 15.2 Hz, 1H), 3.51-3.44 (m, 2H), 2.98-2.84 (m, 2H),
2.80-2.76 (m, 2H), 2.01-1.90 (m, 2H), 1.46-1.38 (m, 1H), 1.24-1.18 (m, 1H), 0.90 (t, J = 7.6 Hz, 3H);
C NMR (125 MHz, CDCl3) § 195.27, 194.45, 164.37, 141.87, 139.97, 139.96, 136.42, 135.18, 132.02,
130.28, 130.23, 129.60, 129.01, 128.95, 128.70, 128.68, 126.18, 126.07, 126.05, 79.13, 68.57, 41.46,
40.28, 32.27, 32.24, 18.24, 13.76; HRMS (ESI) m/z caled for C3;H,90NNaO3S [M+Na]" = 518.1760,
found = 518.1774; The ee value was 94%, tr (major) = 19.9 min, tg (minor) = 15.5 min (Chiralcel IC, A
= 254 nm, 40% i-PrOH/hexanes, flow rate = 1.0 mL/min).



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-960 R_IC-40-1-254.lcd

mV
Det.A Ch1
100 §
] @
] @
75 g
&
50
25
T T T T T T
10.0 125 15.0 17.5 200 225
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 15.680 3725616 85237 50.177 57.005
2 20.236. 3699381 64289 49.823 42.995
Total 7424997 149526 100.000 100.000
Racemic 7¢
<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-960(2)_IC-40-1-254.lcd
mv 150
Det. A Ch1
[l
@
L
100
50
0
' | ' N ] I J I 1
10.0 125 15.0 17.5 20.0 225
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Rel. Time Area Height Area % Height %
1 15.468 187446 4901 2.906 4.399
2 19.873 6263822 106510 97.094 95.601
Tota 6451268 111411 100.000 100.000

Enantiomerically enriched 7¢

(R,E)-10,11-dihydro-5H-dibenzofa,d]cyclohepten-5-yl

4-(5-isopropyl-4-oxo-2-phenyl-4,5-dihydrothiazol-5-ybut-2-enoate (7d)




Q o) 0
. OJK/\T&)(N
s
o) .
7d
A white solid; [a]*p =+34.7 (¢ 1.50, CHCls); '"H NMR (500 MHz, CDCl3) § 8.12 (d, J = 7.6 Hz, 2H),
7.69 (t,J=7.6 Hz, 1H), 7.52 (t, J = 7.6 Hz, 2H), 7.33 (t, J = 7.0 Hz, 2H), 7.20-7.16 (m, 2H), 7.10-7.06
(m, 4H), 6.85 (s, 1H), 6.78-6.72 (m, 1H), 5.96 (d, J = 15.1 Hz, 1H), 3.44-3.37 (m, 2H), 2.98-2.84 (m,
2H), 2.35-2.30 (m, 1H), 1.12 (d, J = 6.3 Hz, 3H), 0.90 (d, J = 6.3 Hz, 3H); °C NMR (125 MHz, CDCl)
0 195.71, 194.48, 164.25, 141.48, 139.84, 139.81, 136.51, 135.13, 132.05, 130.25, 130.18, 129.37,
128.99, 128.95, 128.60, 128.57, 126.15, 126.02, 126.00, 78.85, 74.45, 39.44, 36.32, 32.22, 32.18,
19.33, 17.76; HRMS (ESI) m/z calcd for C3;H,0NNaOsS [M+Na]" = 518.1760, found = 518.1769; The
ee value was 92%, tg (major) = 19.9 min, tg (minor) = 16.4 min (Chiralcel IC, A = 254 nm, 40%
i-PrOH/hexanes, flow rate = 1.0 mL/min).

<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-964 R_IC-40-1-254.lcd
mV
100 Det.A Ch1
] 2
™
© 3
. <
y 2
504
0
° T Y ™ Y T T T T
10.0 125 15.0 17.5 200 225
min
1 Det.ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 16.339 3066922 66479 49417 54.750
2 19.850 3139313 54944 50.583 45.250
Tota 6206235 121422 100.000 100.000

Racemic 7d



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-964_IC-40-1-254.lcd
mV

75 DetA Chi
| S

m_

25+
o~
3
=

0_

I | | I I I
10.0 125 15.0 17.5 20.0 25

min
1 Det.ACh1/254nm

PeakTable
Detector A Chl 254nm
Peak# Ret. Time Arca Height Arca % Height %
1 16.382 131513 3103 4.156 5.591
2 19.906 3033110 52399 95.844 94.409
Tota 3164623 55502 100.000 100.000

Enantiomerically enriched 7d

(R,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl
4-(5-butyl-4-oxo-2-phenyl-4,5-dihydrothiazol-5-yl)but-2-enoate (7€)

7e
A white foam; [a]*p = +40.1 (c 1.20, CHCl3); "H NMR (500 MHz, CDCl3) 6 8.13 (d, J = 7.0 Hz, 2H),
7.69 (t,J=7.6 Hz, 1H), 7.53 (t, J = 7.6 Hz, 2H), 7.38-7.36 (m, 2H), 7.23-7.19 (m, 2H), 7.14-7.10 (m,
4H), 6.89 (s, 1H), 6.84-6.78 (m, 1H), 5.98 (d, J = 15.1 Hz, 1H), 3.51-3.45 (m, 2H), 2.98-2.91 (m, 2H),
2.89-2.77 (m, 2H), 2.03-1.92 (m, 2H), 1.37-1.34 (m, 1H), 1.32-1.26 (m, 2H), 1.19-1.12 (m, 1H), 0.85
(t, J = 7.0 Hz, 3H); °C NMR (125 MHz, CDCl3) & 195.29, 194.46, 164.37, 141.86, 139.96, 136.44,
135.18, 132.03, 130.28, 130.23, 129.57, 129.01, 128.96, 128.69, 128.67, 126.16, 126.06, 126.04, 79.12,
68.59, 41.48, 37.99, 32.27, 32.24, 26.92, 22.44, 13.76; HRMS (ESI) m/z calcd for C3;H3;NNaO;S



[M+Na]" = 532.1917, found = 532.1922; The ee value was 94%, tg (major) = 19.0 min, tg (minor) = 14.4
min (Chiralcel IC, A =254 nm, 40% i-PrOH/hexanes, flow rate = 1.0 mL/min).

<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-961 R_IC-40-1-254.lcd
mV 150
] Det.A Ch1
@
3
1 ¥
100+ ©
. 3
®
50
o
I I I 1 I I
10.0 125 15.0 175 20.0 22,5
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 14.356 4332950 103381 49.992 57.218
2 18.976 4334270 77299 50.008 42.782
Tota 8667220 180680 100.000 100.000
Racemic 7e
<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-961_IC-40-1-254.lcd
mV
] Det.A Ch1
100 5
] E
75
50
25 .
] :
c 1 .
1 N o0 ! 1 N L 1 1 N
10.0 125 15.0 175 20.0 225
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 14.400 135503 3835 2.809 4.321
2 18.987 4689095 84923 97.191 95.679
Totall 4824597 88758 100.000 100.000

Enantiomerically enriched 7e



(R,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl
4-(5-isobutyl-4-0xo0-2-phenyl-4,5-dihydrothiazol-5-yl)but-2-enoate (7f)

7f

A white solid; [a]*p = +34.0 (c 1.00, CHCl;); '"H NMR (500 MHz, CDCls) & 8.13 (d, J = 7.0 Hz, 2H),
7.69 (t,J=17.6 Hz, 1H), 7.52 (t, J = 7.6 Hz, 2H), 7.38-7.36 (m, 2H), 7.23-7.19 (m, 2H), 7.13-7.10 (m,
4H), 6.89 (s, 1H), 6.81-6.75 (m, 1H), 5.99 (d, J = 15.8 Hz, 1H), 3.50-3.43 (m, 2H), 2.97-2.90 (m, 2H),
2.83-2.73 (m, 2H), 2.07-2.03 (m, 1H), 1.97-1.93 (m, 1H), 1.76-1.71 (m, 1H), 0.94 (d, J = 6.3 Hz, 3H),
0.83 (d, J = 6.3 Hz, 3H); °C NMR (125 MHz, CDCls) & 195.12, 194.91, 164.31, 141.62, 139.93,
136.44, 136.42, 135.13, 132.04, 130.27, 130.21, 129.53, 129.01, 128.93, 128.68, 128.64, 126.36,
126.05, 126.02, 79.08, 67.73, 46.40, 42.42, 32.25, 32.22, 26.06, 24.38, 22.80; HRMS (ESI) m/z calcd
for C3,H3NNaO;S [M+Na] = 532.1917, found = 532.1921; The ee value was 88%, tr (major) = 18.4
min, tg (minor) = 14.8 min (Chiralcel IC, A = 254 nm, 40% i-PrOH/hexanes, flow rate = 1.0 mL/min).

<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-973 R_IC-40-1-254.kcd
mV
Det.A Ch1
1004
] . 2
<
504
0
rr* | *rrrgrrrrrgrrrrr1 1 rrr{1rrrr {1111 TY
10.0 125 15.0 17.5 20.0 22.5 25.0 275
min
1 Det A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 14820 2853988 61344 49.804 55.266
2 18.531 2876470 49654 50.196 44.734
Tota 5730459 110998 100.000 100.000




Racemic 7f

<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-973_IC-40-1-254.lcd
mV
Det.A Ch1
1004
75 e
50
25+
] 2
X
0 ]
™ — - T T ™ T T - —
10.0 125 15.0 17.5 20.0 22.5 250 275
min
1 Det. A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area% Height %
1 14.768 298382 5850 6.079 71.579
2 18.411 4609865 71345 93.921 92.421
Total 4908247 77196 100.000 100.000

Enantiomerically enriched 7f

(R,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl
4-(5-hexyl-4-ox0-2-phenyl-4.,5-dihydrothiazol-5-y)but-2-enoate (7q)

79
A white solid; [a]*p =+39.9 (¢ 1.00, CHCls); '"H NMR (500 MHz, CDCl5) 6 8.13 (d, J = 7.0 Hz, 2H),
7.69 (t,J =17.6 Hz, 1H), 7.52 (t, J = 8.2 Hz, 2H), 7.39-7.37 (m, 2H), 7.21-7.19 (m, 2H), 7.14-7.10 (m,
4H), 6.89 (s, 1H), 6.84-6.78 (m, 1H), 5.97 (d, J = 15.8 Hz, 1H), 3.51-3.44 (m, 2H), 2.98-2.90 (m, 2H),
2.88-2.76 (m, 2H), 2.02-1.92 (m, 2H), 1.40-1.34 (m, 1H), 1.30-1.16 (m, 7H), 0.84 (t, J = 7.0 Hz, 3H);
C NMR (125 MHz, CDCl3) § 195.28, 194.45, 164.36, 141.87, 139.96, 139.94, 136.42, 135.16, 132.03,
130.27, 130.22, 129.57, 129.01, 128.96, 128.69, 128.66, 126.16, 126.05, 126.04, 79.11, 68.62, 41.48,
38.21, 32.27, 32.24, 31.37, 28.93, 24.75, 22.41, 13.92; HRMS (ESI) m/z calcd for C34H35NNaOsS
[M+Na]" = 560.2230, found = 560.2254; The ee value was 94%, tg (major) = 17.9 min, tg (minor) = 12.8



min (Chiralcel IC, A =254 nm, 40% i-PrOH/hexanes, flow rate = 1.0 mL/min).

<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-962 R_IC-40-1-254.lcd
mV
] Det. A Ch1
p r~
150 R
4 (=]
1 3
100 =
Eﬂ-
U U I I 1 1
7.5 10.0 125 150 17.5 20.0
min
1 DetACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Rel. Time Area Height Area % Height %
1 12.797 5087406 137351 49996 58.966
2 17.949 5088291 95581 50.004 41.034
Tota 10175697 232932 100.000 100.000
Racemic 79
<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-962_IC-40-1-254.lcd
mV
1 Det.A Ch1
1004
1 ™
1 >
] =
754
50
25
] R
] o
0 —
— —— — ——
7.5 10.0 125 15.0 17.5 20.0
min
1 Det.ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Rel. Time Area Height Area % Height %
1 12.777 138646 3701 3.072 4.517
2 17913 4374850 78222 96.928 95,483
Total 4513496 81923 100.000 100.000

Enantiomerically enriched 79

(R,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl




4-(5-cyclohexyl-4-oxo0-2-phenyl-4,5-dihydrothiazol-5-yl)but-2-enoate (7h)

O 0 0
et

W N
4
) -

7h

A white solid; [a]*’p = +28.0 (¢ 1.30, CHCl;); 'H NMR (500 MHz, CDCls) & 8.12 (d, J = 7.6 Hz, 2H),
7.69 (t,J=17.6 Hz, 1H), 7.52 (t, J = 8.2 Hz, 2H), 7.33 (t, J = 7.0 Hz, 2H), 7.20-7.16 (m, 2H), 7.10-7.05
(m, 4H), 6.85 (s, 1H), 6.77-6.71 (m, 1H), 5.97 (d, J = 15.8 Hz, 1H), 3.44-3.36 (m, 2H), 3.01-2.97 (m,
1H), 2.93-2.81 (m, 3H), 2.05-1.97 (m, 2H), 1.82-1.80 (m, 1H), 1.68-1.66 (m, 2H), 1.62-1.50 (m, 1H),
1.30-1.14 (m, 2H), 1.12-1.03 (m, 2H), 0.92-0.84 (m, 1H); °C NMR (125 MHz, CDCls) § 195.68,
194.64, 164.26, 141.57, 139.82, 139.80, 136.52, 136.50, 135.08, 132.05, 130.24, 130.17, 129.36,
128.97, 128.94, 128.59, 128.55, 126.13, 126.01, 125.99, 78.83, 73.86, 45.86, 38.85, 32.21, 32.17,
29.42, 27.49, 26.24, 25.88, 25.59; HRMS (ESI) m/z caled for C3;H33NNaO;S [M+Na]" = 558.2073,
found = 558.2079; The ee value was 93%, tg (major) = 19.6 min, tg (minor) = 15.3 min (Chiralcel IC, A
= 254 nm, 40% i-PrOH/hexanes, flow rate = 1.0 mL/min).

<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-975 R_IC-40-1-254.lcd
mV
Det.A Ch1
100
9
L
754 -
]
o
50
25
0_
T T T T T
5 10 15 20 25 30
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Rel. Time Area Height Area % Height %
1 15.321 3586135 76282 49.948 56.335
2 19.654 3593624 59126 50.052 43.665
Tolal 7179759 135409 100.000 100.000

Racemic 7h



<Chromatogram>

C:\LabSolutions\zShimadzu'WTL-975_IC-40-1-254.lcd

mV
4 Det.A Ch1
1004
o~
1 8
75 2
50
25+
1 &
™~
9
0
I e e e e B e e e e S e e LA S s |
5 10 15 20 25 30
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 15.256 188487 3857 3.735 5.037
2 19.562 4857478 72709 96.265 94.963
Total 5045965 76565 100.000 100.000

Enantiomerically enriched 7h

(R,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl
4-(5-(2-(methylthio)ethyl)-4-oxo0-2-phenyl-4,5-dihydrothiazol-5-yl)but-2-enoate (7i)

7i

A white solid; [a]*’p =-37.6 (¢ 1.40, CHCl3); "H NMR (500 MHz, CDCl3) & 8.12 (d, J = 7.6 Hz, 2H),
7.70 (t, J =17.6 Hz, 1H), 7.53 (t, J = 7.6 Hz, 2H), 7.38-7.36 (m, 2H), 7.23-7.19 (m, 2H), 7.14-7.10 (m,
4H), 6.89 (s, 1H), 6.83-6.77 (m, 1H), 6.00 (d, J = 15.8 Hz, 1H), 3.50-3.45 (m, 2H), 2.97-2.93 (m, 2H),
2.91-2.76 (m, 2H), 2.56-2.49 (m, 1H), 2.39-2.33 (m, 2H), 2.27-2.23 (m, 1H), 2.06 (s, 3H); °C NMR
(125 MHz, CDCls) 6 195.02, 193.79, 164.22, 141.18, 139.96, 136.36, 136.34, 135.35, 131.85, 130.27,
130.23, 129.62, 129.06, 128.99, 128.71, 128.68, 126.56, 126.05, 126.04, 79.23, 67.53, 41.52, 37.26,
32.26, 32.24, 29.44, 15.46; HRMS (ESI) m/z caled for C3;H,0NNaO3S [M+Na] = 550.1481, found =
550.1491; The ee value was 90%, tg (major) = 37.6 min, tg (minor) =21.8 min (Chiralcel IC, A =254 nm,
40% i-PrOH/hexanes, flow rate = 1.0 mL/min).



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-965 R_IC-40-1-254.Icd

mV
75 Det.A Ch1
- :
50 &
w
B
] 5
25+
1 1 1 Ll 1 I 1
10 15 20 25 30 35 40
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Rel. Time Area Height Area % Height %
1 21.858 3012687 45978 50.129 63.214
2 37.675 2997143 26756 49.871 36.786
Total 6009830 72734 100.000 100,000
Racemic 7i
<Chromatogram>
C:LabSolutions\zShimadzu\WTL-965_IC-40-1-254.lcd
mV 50
] Det.A Ch1
o:
5
0] 5
20
10: o
] 3
] &
c 4
) L2 T T T L2 T L T L2 T T T T T T T T ¥
10 15 20 25 30 35 40
min
1 Det. A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Rel. Time Area Height Area % Height %
1 21.842 165150 2531 5.089 8.590
2 37.570 3080129 26928 94911 91.410
Tota 3245279 29458 100.000 100.000

Enantiomerically enriched 7i




(R,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl
4-(5-decyl-4-ox0-2-phenyl-4,5-dihydrothiazol-5-yl)but-2-enoate (7{)

Q O nCqigH21 O

St
0

) -

7

A white oil-solid; [a]*’p = +18.7 (¢ 0.70, CHCl3); '"H NMR (500 MHz, CDCl3) & 8.13 (d, J = 7.6 Hz,
2H), 7.69 (t,J =7.6 Hz, 1H), 7.53 (t,J = 8.2 Hz, 2H), 7.47-7.37 (m, 2H), 7.23-7.16 (m, 2H), 7.14-7.10
(m, 4H), 6.90 (s, 1H), 6.84-6.78 (m, 1H), 5.98 (d, J = 15.2 Hz, 1H), 3.51-3.40 (m, 3H), 3.16-3.10 (m,
1H), 2.98-2.91 (m, 2H), 2.86-2.76 (m, 2H), 2.02-1.91 (m, 2H), 1.29-1.22 (m, 14H), 0.87 (t, J = 7.0 Hz,
3H); *C NMR (125 MHz, CDCl3)  195.29, 194.47, 164.38, 141.89, 140.48, 139.95, 138.82, 136.41,
135.17, 132.02, 130.23, 129.59, 129.00, 128.67, 127.88, 126.98, 126.11, 79.12, 68.62, 41.49, 38.22,
32.34, 32.27, 32.24, 31.82, 29.45, 29.29, 29.21, 24.82, 22.61, 14.07; HRMS (ESI) m/z calcd for
C33H43NNaO3S [M+Na]+= 616.2856, found = 616.2868; The ee value was 93%, tg (major) = 15.7 min,
tr (minor) = 10.8 min (Chiralcel IC, A = 254 nm, 40% i-PrOH/hexanes, flow rate = 1.0 mL/min).

<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-974 R_IC-40-1-254.lcd
mV
200 DeLA Chi
g
150 g
&
wn
100+ -
m_
0_
—T T — T —T T T T T
10.0 125 15.0 175
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 10.679 5051131 132167 49.942 57.718
2 15.594 5062866 96819 50.058 42.282
Totall 10113997 228987 100.000 100.000

Racemic 7]



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-974 _IC-40-1-254.lcd

mV
4 Det.A Ch1
200+ -
] 2
1 o
1504
100
50
] o
] g
0
T
10.0 125 15.0 17.5
min
1 Det.ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Areca Height Area % Height %
1 10.751 313757 8333 3.408 4.804
2 15.684 8891783 165124 96.592 95.196
Total 9205541 173457 100.000 100.000

Enantiomerically enriched 7j

(S,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yi
4-(5-benzyl-4-ox0-2-phenyl-4 5-dihydrothiazol-5-y)but-2-enoate (7k)

Q 0 0
Ou?ﬁ’\l

A white solid; [a]”p = -25.3 (¢ 1.10, CHCl3); '"H NMR (500 MHz, CDCl3) § 8.00 (d, J = 7.6 Hz, 2H),
7.64 (t,J =17.6 Hz, 1H), 7.46 (t, J = 7.6 Hz, 2H), 7.36-7.34 (m, 2H), 7.24-7.18 (m, 7H), 7.12-7.09 (m,
4H), 6.87 (s, 1H), 6.81-6.75 (m, 1H), 5.98 (d, J = 15.8 Hz, 1H), 3.48-3.42 (m, 2H), 3.32 (d, J = 13.3
Hz, 1H), 3.22 (d, J = 13.3 Hz, 1H), 2.96-2.89 (m, 3H), 2.87-2.83 (m, 1H); °C NMR (125 MHz, CDCl;)
0 195.03, 194.03, 164.26, 141.39, 139.90, 136.43, 135.11, 134.71, 131.87, 130.31, 130.26, 130.21,
129.48, 128.88, 128.66, 128.63, 128.30, 127.53, 126.44, 126.04, 79.04, 69.31, 44.55, 40.67, 32.23,
32.22; HRMS (ESI) m/z calcd for C35sH,90NNaO;S [M+Na]+= 566.1760, found = 566.1751; The ee value
was 92%, tg (major) = 63.1 min, tg (minor) = 53.6 min (Chiralcel IC, A =254 nm, 20% i-PrOH/hexanes,




flow rate = 1.0 mL/min).

<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-963R _1D-20-1-254.lcd
mV 100
; DetA Ch1
75 o
] §
] 3 @
1 e
50 3
25+
— — — — — —
20 30 40 70
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Retl. Time Area Height Area % Height %
1 53.249 6101299 59369 49,953 55.852
2 64.103 6112855 46927 50.047 44.148
Total 12214154 106296 100.000 100.000
Racemic 7k
<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-963_1D-20-1-254 Icd
mV
] Det.A Ch1
150+ 8
] 8
100
w-
] o
| @
] 3
0 A
— — —TTTT — 7T -
20 30 40 50 60 70
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 53.616 729880 7711 3.955 5.7
2 63.136 17725667 126750 96.045 94.265
Total 18455547 134461 100.000 100.000




Enantiomerically enriched 7k

(R,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl
4-(5-methyl-2-(naphthalen-2-y1)-4-0x0-4,5-dihydrothiazol-5-yl)but-2-enoate (71)

. D
A white solid; [a]*p =+12.0 (¢ 1.30, CHCI3); '"H NMR (500 MHz, CDCls) & 8.68 (s, 1H), 8.12 (dd, J;
= 1.9 Hz, J,3 = 8.9 Hz, 1H), 7.99-7.91 (m, 3H), 7.67 (t, J = 7.0 Hz, 1H), 7.61 (t, J = 7.0 Hz, 1H),
7.39-7.37 (m, 1H), 7.21-7.15 (m, 2H), 7.13-7.10 (m, 3H), 7.05 (d, J = 7.6 Hz, 1H), 6.89 (s, 1H),
6.88-6.83 (m, 1H), 6.00 (d, J = 15.1 Hz, 1H), 3.51-3.44 (m, 2H), 2.96-2.89 (m, 2H), 2.87-2.78 (m, 2H),
1.74 (s, 3H); >C NMR (125 MHz, CDCl3) 8 194.71, 194.53, 164.39, 141.88, 140.03, 136.70, 136.39,
132.47, 130.97, 130.28, 130.23, 129.85, 129.72, 129.49, 129.33, 128.91, 128.73, 128.69, 127.96,
127.34, 126.39, 126.08, 126.06, 124.18, 79.29, 63.33, 42.06, 32.30, 32.28, 25.46; HRMS (ESI) m/z
caled for C33Hp7NNaO5S [M+Na]+= 540.1604, found = 540.1582; The ee value was 89%, tg (major) =
64.2 min, tg (minor) = 43.1 min (Chiralcel IC, A = 254 nm, 30% i-PrOH/hexanes, flow rate = 1.0

mL/min).



<Chromatogram>

C:\LabSolutions\Data\Project!\WTL-887 R_IC-30-1-254.lcd

mV
Det.ACh1
10.0-
7.5+
2
5.0-.
2.5+
0.0
—nY——Y———— 77—
20 30 40 50 60 70
min
1 DetACh1/254nm
PeakTable
Detector AChl 254nm
Peak# Rel. Time Area Height Area % Heght %
1 42.550 920609 7464 50.168 60.647
2 63.528 914451 4843 49.832 39.353
Totalf 1835060 12307 104.000 100.000
Racemic 71
<Chromatogram>
Ci\LabSolutions\Data\Project 1\W TL-887 _IC-30-1-254.lcd
mV 100
Det. ACh1
75
:
50
251 -
o
@
<
0
e e e I e A S e L S s s
20 30 40 50 60 70
min
1 DetACh1/254nm
PeakTable
Detector AChl 254nm
Peak# Ret. Time Arca Height Area % Height %
1 43.127 638389 5930 5510 9.230
2 64205 10947660 58316 94.490 90.770
Total 11586050 64246 100.000 100.000

Enantiomerically enriched 71



9. Representative Procedure for the y-Addition of 5H-Oxazol-4-ones

OTBDPS

O :o:\ O -
1 > R1 /\/\

R \(14 of COR 4c (10 mol%) R20,C g - PPh,

Ny = N Os_NH
0 0 Et,0, RT, 3A-MS o«
8 ( R2 =3 ) 9 oc
O 4c

To a flame-dried round bottle flask with a magnetic stirring bar were added SH-oxazol-4-one 8a (17.5
mg, 0.10 mmol), allenoate 6f (33.1 mg, 0.12 mmol), activated 3A-MS (15 mg) and catalyst 4c (7.2 mg,
0.01 mmol), followed by addition of dry Et,O (1.0 mL). The flask was sealed, and the reaction mixture
was stirred at room temperature for overnight. The molecular sieve was removed by filtration and the
solvent was removed under reduced pressure. The crude addition product was directly purified by
column chromatography on silica gel (hexane/ethyl acetate = 15:1 to 10:1) to afford 9a (43.7 mg, 97%
yield) as a white solid.

(S,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl
4-(5-methyl-4-0x0-2-phenyl-4,5-dihydrooxazol-5-yl)but-2-enoate (9a)

9a

A white solid; [a]*p =+29.8 (¢ 1.10, CHCl3); '"H NMR (500 MHz, CDCls) & 8.19 (d, J = 7.6 Hz, 2H),
7.71 (t, J = 6.9 Hz, 1H), 7.53 (t, J = 7.6 Hz, 2H), 7.37 (d, J = 7.6 Hz, 2H), 7.22 (t, J = 7.4 Hz, 2H)
7.15-7.12 (m, 4H), 6.90 (s, 1H), 6.87-6.81 (m, 1H), 6.01 (d, J = 15.8 Hz, 1H), 3.52-3.45 (m, 2H),
2.99-2.94 (m, 2H), 2.80-2.69 (m, 2H), 1.59 (s, 3H); °C NMR (125 MHz, CDCl3) § 192.81, 185.20,
164.23, 139.95, 139.66, 136.40, 135.33, 130.27, 130.16, 129.57, 128.96, 128.77, 126.77, 126.08,
125.58, 86.31, 79.19, 38.99, 32.28, 21.52; HRMS (ESI) m/z calcd for CooH,sNNaO4 [M+Na]™ =
474.1676, found = 474.1677; The ee value was 92%, tr (major) = 33.3 min, tg (minor) = 24.6 min
(Chiralcel IC, A = 254 nm, 40% i-PrOH/hexanes, flow rate = 1.0 mL/min).



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-923 R_IC-40-1-254.lcd

mV
4 Det.A Ch1
100
75+ E
] &
2
o
504 2
25
0]
1 I 1 1 I 1 I 1 I
17.5 20.0 22,5 250 275 30.0 325 350 375
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Rel. Time Area Height Area % Height %
1 24.578 3825971 63451 49.948 58.200
2 33.268 3834006 45571 50.052 41.800
Tola 7659977 109022 100.000 100.000
Racemic 9a
<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-923_IC-40-1-254.lcd
mV
Det.A Ch1
5004
] 3
1 -
o~
250+
P L]
3
B L]
Lyl
" T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
17.5 20.0 225 25.0 275 300 325 350 375
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peaks# Rel. Time Area Height Area % Height %
1 24.554 23213336 364374 96.189 96.677
2 33.343 919623 12524 3.811 3.323
Tota 24132959 376899 100.000 100.000

Enantiomerically enriched 9a

(S,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yi

4-(5-ethyl-4-0x0-2-phenyl-4,5-dihydrooxazol-5-yl)but-2-enoate (9b)




Q o) / o
o T
9b

A white solid; [a]*’p = +36.6 (¢ 1.60, CHCls); '"H NMR (500 MHz, CDCl3) § 8.20 (d, J = 7.6 Hz, 2H),
7.71 (t, J = 7.6 Hz, 1H), 7.54 (t, J = 7.6 Hz, 2H), 7.36 (d, J = 8.2 Hz, 2H), 7.22 (t, J = 7.6 Hz, 2H)
7.14-7.12 (m, 4H), 6.89 (s, 1H), 6.84-6.78 (m, 1H), 6.00 (d, J = 15.8 Hz, 1H), 3.50-3.44 (m, 2H),
2.98-2.94 (m, 2H), 2.82-2.70 (m, 2H), 2.03-1.94 (m, 2H), 0.86 (t, J = 7.6 Hz, 3H); *C NMR (125 MHz,
CDCl5) 6 192.44, 185.70, 164.23, 139.93, 139.69, 136.44, 136.42, 135.33, 130.26, 130.14, 129.54,
128.99, 128.70, 126.63, 126.08, 125.45, 89.83, 79.13, 38.10, 32.27, 28.62, 7.17; HRMS (ESI) m/z
caled for C30Ho7NNaO, [M+Na]" = 488.1832, found = 488.1837; The ee value was 93%, tr (major) =
31.2 min, tg (minor) = 36.3 min (Chiralcel IB, A = 254 nm, 5% i-PrOH/hexanes, flow rate = 1.0

Racemic 9b

mL/min).
<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-919 R(2)_|B-5-1-254.Icd
mV
754 Det.A Ch1
o~
] R 3
J = <
4 2]
50
254
0
I J ] 1 I I I M
225 25.0 27.5 30.0 325 35.0 375
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 31.722 4161985 60916 49.821 50.741
2 36.181 4191933 59136 50.179 49.259
Tota 8353918 120051 100.000 100.000



<Chromatogram>

C:LabSolutions\zShimadzu\WTL-919(2)_IB-5-1-254 Icd
mV

300‘ Det. A Ch1
o)
§
=
200+
1004
3
]
! 8
0
-
25 25.0 275 30.0 325 350 375
min
1 DetACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Arca Height Arca % Height %
1 31.225 17579531 226923 96.339 96.097
2 36.338 668100 9218 3.661 3.903
Tota 18247631 236140 100.000 100.000

Enantiomerically enriched 9b

(S,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-vyi
4-(4-o0x0-2-phenyl-5-propyl-4,5-dihydrooxazol-5-yl)but-2-enoate (9¢c)

Q o > 0
Ssanre
o4
) oh
9c
A white solid; [a]*’p =+47.3 (¢ 1.40, CHCl3); "H NMR (500 MHz, CDCl5) § 8.20-8.18 (m, 2H), 7.71 (t,
J =17.0 Hz, 1H), 7.69-7.52 (m, 2H), 7.36 (d, J = 8.2 Hz, 2H), 7.23-7.20 (m, 2H) 7.14-7.11 (m, 4H),
6.89 (s, 1H), 6.84-6.78 (m, 1H), 6.00 (d, J = 15.8 Hz, 1H), 3.50-3.44 (m, 2H), 2.99-2.93 (m, 2H),
2.82-2.68 (m, 2H), 1.94-1.89 (m, 2H), 1.31-1.23 (m, 2H), 0.89 (t, J = 6.9 Hz, 3H); *C NMR (125 MHz,
CDCl5) 6 192.52, 185.60, 164.24, 139.94, 139.70, 136.45, 135.30, 130.27, 130.14, 129.54, 128.99,
128.70, 126.65, 126.08, 125.50, 89.48, 79.13, 38.41, 37.41, 32.29, 16.25, 13.74, HRMS (ESI) m/z
calcd for C3;HNNaO4 [M+Na] = 502.1989, found = 502.2012; The ee value was 92%, tg (major) =
44.2 min, tg (minor) = 50.4 min (Chiralcel ID, A = 254 nm, 20% i-PrOH/hexanes, flow rate = 1.0

mL/min).



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-947 R_ID-20-1-254.Icd

mV
2 Det.A Ch1
1 a
] < §
@
1 -
50
25+
1 T T T T T T T T L T T T v T T T T T T T [ T l T T T
20 25 30 35 40 45 50 55
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area% Height %
1 42.909 4891841 59882 50.073 52818
2 48.990 4877490 53493 49.927 47.182
Total 9769331 113375 100.000 100.000
Racemic 9c
<Chromatogram>
C:LabSolutions\zShimadzu\WTL-947 _ID-20-1-254.lcd
mV
200 DeLA Chi
1 -]
150 N
1 3
100
50
) ~
] a
] 2
c T
———T ———— —r— T — —
20 25 30 35 40 45 50 55
min
1 Det ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Tume Area Height Area % Height %
1 44.218 10918912 133391 95.765 95.763
2 50.397 482894 5902 4235 4.237
Tola 11401806 139292 100.000 100.000

Enantiomerically enriched 9¢

(S,E)-10.11-dihydro-5H-dibenzo[a.d]cyclohepten-5-yl




4-(5-isopropyl-4-oxo-2-phenyl-4.5-dihydrooxazol-5-yl)but-2-enoate (9d)

Q o) \40
S

A white solid; [a]*’p = +39.4 (¢ 1.40, CHCls); '"H NMR (500 MHz, CDCl5) § 8.18 (d, J = 7.6 Hz, 2H),
7.71 (t, I = 7.6 Hz, 1H), 7.53 (t, J = 8.2 Hz, 2H), 7.32 (d, J = 7.6 Hz, 2H), 7.22-7.19 (m, 2H),
7.12-7.10 (m, 4H), 6.86 (s, 1H), 6.79-6.73 (m, 1H), 5.98 (d, J = 15.8 Hz, 1H), 3.46-3.39 (m, 2H),
2.95-2.87 (m, 3H), 2.76-2.72 (m, 1H), 2.27-2.19 (m, 1H), 1.04 (d, J=7.0 Hz, 3H), 0.98 (d, J = 6.9 Hz,
3H); °C NMR (125 MHz, CDCl3) & 192.23, 185.65, 164.16, 139.88, 139.70, 136.48, 136.46, 135.27,
130.25, 130.08, 129.45, 128.99, 128.66, 126.62, 126.07, 125.42, 91.87, 79.01, 36.22, 33.54, 32.25,
16.34, 16.14; HRMS (ESI) m/z calcd for C3;H2oNNaO, [M+Na] = 502.1989, found = 502.1996; The ee
value was 93%, tg (major) = 41.2 min, tg (minor) = 46.3 min (Chiralcel ID, A = 254 nm, 20%
i-PrOH/hexanes, flow rate = 1.0 mL/min).

9d

<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-920 R(2)_ID-20-1-254.kcd
mV

1 Det.A Ch1
100

41674

75

45833

T LN A [ S [ R S R S RN S B R S R |
10 15 20 25 30 35 40 45 50

min
1 Det. ACh1/254nm

PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Heght Area % Height %
1 41.674 5454330 71604 49.686 52.369
2 45.833 5523217 65126 50.314 47.631
Tota 10977547 136730 100.000 100.000

Racemic 9d



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-920(2)_ID-20-1-254.lcd

mV
Det.A Ch1
1 e
p (1]
200 =
100
o
-
g
00—
I e I e e e e e s e e e S B R B e s e e e i e e
10 15 20 25 30 35 40 45 50
min
1 Det.ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 41.570 15916989 200630 96511 96.319
2 46.310 575379 7667 3.489 3.681
Total 16492368 208297 100.000 100.000

Enantiomerically enriched 9d

(S,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-vyi
4-(5-butyl-4-ox0-2-phenyl-4,5-dihydrooxazol-5-yl)but-2-enoate (9e)

SR
(e
o~
) oh
9e
A white solid; [a]*p =+39.7 (¢ 1.00, CHCl3); 'TH NMR (500 MHz, CDCl3) & 8.20 (d, J = 8.0 Hz, 2H),
7.71 (t, J = 7.6 Hz, 1H), 7.54 (t, J = 7.6 Hz, 2H), 7.35 (d, J = 8.2 Hz, 2H), 7.21 (t, J = 7.6 Hz, 2H),
7.14-7.11 (m, 4H), 6.89 (s, 1H), 6.84-6.78 (m, 1H), 598 (d, J = 15.2 Hz, 1H), 3.49-3.43 (m, 2H),
2.99-2.77 (m, 2H), 2.73-2.69 (m, 2H), 1.96-1.91 (m, 2H), 1.31-1.17 (m, 4H), 0.84 (t, J = 7.0 Hz, 3H);
C NMR (125 MHz, CDCl3) § 192.54, 185.61, 164.24, 139.93, 139.70, 136.46, 135.31, 130.27, 130.16,
129.52, 128.99, 128.70, 126.65, 126.09, 125.52, 89.49, 79.12, 38.43, 35.14, 32.29, 24.80, 22.40, 13.69;
HRMS (ESI) m/z caled for C3,H3 NNaO4 [M+Na] = 516.2145, found = 516.2156; The ee value was
91%, tg (major) = 18.0 min, tg (minor) = 20.3 min (Chiralcel IC, A =254 nm, 40% i-PrOH/hexanes, flow

rate = 1.0 mL/min).



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-948 R_IC-40-1-254.Icd

mV
b DetA Ch1
] o
~ -
- &
) &
m-
25+
0
1 I I J I I T
15.0 17.5 20.0 225 25.0 27.5
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 17.956 2841202 57974 49.829 53.108
2 20.311 2860706 51188 50.171 46.892
Total 5701908 109163 100.000 100.000
Racemic 9e
<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-948_|C-40-1-254.lcd
mV 200
) Det.A Ch1
] 8
@
r "~
150 -
100+
50
(1]
3
&
0 —
1 M N I ' I N |} I I
15.0 17.5 20.0 225 25.0 27.5
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret, Time Area Height Area % Height %
1 17.955 7205814 147367 95.661 95.820
2 20.345 326828 6429 4.339 4.180
Total 7532642 153796 100.000 100.000

Enantiomerically enriched 9e




(S,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yi
4-(5-isobutyl-4-0x0-2-phenyl-4,5-dihydrooxazol-5-yl)but-2-enoate (9f)

O 0 Yo
. OWN
o

A white solid; [a]*p =+47.9 (¢ 0.90, CHCl3); "H NMR (500 MHz, CDCl3) & 8.19 (dd, J;, = 1.3 Hz,
Ji3=82Hz 2H), 7.71 (t,J = 7.6 Hz, 1H), 7.53 (t, J = 7.6 Hz, 2H), 7.35 (d, J = 8.2 Hz, 2H), 7.23-7.19
(m, 2H), 7.14-7.11 (m, 4H), 6.88 (s, 1H), 6.81-6.75 (m, 1H), 5.98 (d, J = 15.8 Hz, 1H), 3.47-3.42 (m,
2H), 2.98-2.92 (m, 2H), 2.81-2.76 (m, 1H), 2.71-2.67 (m, 1H), 1.98-1.94 (m, 1H), 1.84-1.80 (m, 1H),
1.72-1.66 (m, 1H), 0.91 (d, J = 6.9 Hz, 3H), 0.87 (d, J = 6.9 Hz, 3H); °C NMR (125 MHz, CDCl;) &
192.79, 185.54, 164.22, 139.94, 139.60, 136.49, 135.34, 130.30, 130.29, 130.16, 129.51, 129.06,
128.71, 126.75, 126.11, 125.61, 89.47, 79.12, 43.93, 39.09, 32.29, 24.23, 23.87, 23.56; HRMS (ESI)
m/z calcd for C3,H3;NNaO4 [M+Na] = 516.2145, found = 516.2157; The ee value was 93%, tg (major)
= 16.9 min, tg (minor) = 19.8 min (Chiralcel IC, A = 254 nm, 40% i-PrOH/hexanes, flow rate = 1.0

Racemic 9f

mL/min).
<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-921 R_IC-40-1-254.lcd
mV
190 ] Det.A Ch1
o~
S
] ~ -
100 3
1 2
50
0
T T T T T T
10.0 125 15.0 175 200 225
min
1 Det. A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Retl. Time Area Height Area % Height %
| 17.072 4406811 101226 49.906 54.091
2 19.975 4423334 85914 50.094 45.909
Total 8830144 187140 100.000 100.000



<Chromatogram>

C:LabSolutions\zShimadzu\WTL-921_IC-40-1-254.lcd
mV

4007 DelA Chi
&
@0
300 -
200
100
2
-]
-]
0 i e
1 T T T T T T T T T T T T T T T T T T
10.0 12.5 15.0 17.5 200 22.5
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 16.891 13602086 207586 96,348 96.302
2 19.830 515581 11427 3.652 3.698
Total| 14117667 309013 100.000 100.000

Enantiomerically enriched 9f

(S,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-vyi
4-(5-tert-butyl-4-oxo-2-phenyl-4,5-dihydrooxazol-5-yl)but-2-enoate (99)

Q o _\/o
. OWN
o~
) b
99
A white solid; [a]*p =+61.4 (c 0.80, CHCL;); '"H NMR (500 MHz, CDCl;) & 8.16 (d, J = 8.2 Hz, 2H),
7.71 (t, J=7.0 Hz, 1H), 7.52 (t, J = 7.6 Hz, 2H), 7.21-7.16 (m, 4H), 7.08-7.05 (m, 4H), 6.80 (s, 1H),
6.62-6.56 (m, 1H), 5.94 (d, J = 15.8 Hz, 1H), 3.36-3.29 (m, 2H), 2.90-2.84 (m, 4H), 1.09 (s, 9H); °C
NMR (125 MHz, CDCls) & 191.90, 185.34, 163.94, 139.72, 139.70, 136.46, 135.21, 130.20, 130.18,
130.00, 129.19, 128.99, 128.55, 127.95, 127.05, 126.82, 126.01, 114.05, 93.75, 78.74, 37.29, 33.89,
32.16,24.52, 14.11; HRMS (ESI) m/z caled for C3;H3 NNaO, [M+Na]” = 516.2145, found = 516.2158;
The ee value was 97%, tg (major) = 33.4 min, tg (minor) = 37.3 min (Chiralcel ID, A = 254 nm, 20%




i-PrOH/hexanes, flow rate = 1.0 mL/min).

<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-925 R(2)_ID-20-1-254.lcd
mV 40
. Det.A Ch1
30
] 2
1 b~
4 g ﬂ
20 &
104
o __
—— Y F————— | —————————T——
15 20 25 30 35 40
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Rel. Time Arca Height Arca % Height %
1 33.953 1295943 9661 49.547 52.179
2 37.527 1319626 8019 50.453 47.821
Total 2615570 37679 100.000 100.000
Racemic 99
<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-925 (B)_ID-20-1-254 Icd
mV 250
] Det.A Ch1
200 ®
: =
] 8
150
100
50
] 2
] C
P ~
c-
I I 1 I
15 20 25 30 35 40
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 33.419 12226918 167718 98.636 98.436
2 37.316/ 169072 2664 1364 1.564
Totalf 12395990 170382 100.000 100.000

Enantiomerically enriched 99




(S,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yi
4-(5-hexyl-4-0x0-2-phenyl-4,5-dihydrooxazol-5-yl)but-2-enoate (9h)

SR

n-CeHiz ©
o
) "
9h

A white foam; [a]”p =+19.9 (¢ 0.90, CHC;); '"H NMR (500 MHz, CDCl3) § 8.20 (d, J = 7.6 Hz, 2H),
7.71 (t, J = 7.6 Hz, 1H), 7.54 (t, J = 8.2 Hz, 2H), 7.36 (d, J = 7.6 Hz, 2H), 7.22 (t, J = 7.6 Hz, 2H),
7.14-7.12 (m, 4H), 6.89 (s, 1H), 6.84-6.78 (m, 1H), 6.00 (d, J = 15.2 Hz, 1H), 3.50-3.44 (m, 2H),
2.98-2.93 (m, 2H), 2.82-2.68 (m, 2H), 1.98-1.89 (m, 2H), 1.26-1.20 (m, 8H), 0.83 (t, J = 6.3 Hz, 3H);
PC NMR (125 MHz, CDCl3) § 192.55, 185.59, 164.24, 139.93, 139.72, 136.43, 136.41, 135.31, 130.26,
130.14, 129.53, 128.98, 128.69, 126.61, 126.07, 125.47, 89.50, 79.12, 38.41, 35.36, 32.27, 31.34,
29.67, 28.89, 22.66, 22.39, 13.90; HRMS (ESI) m/z calcd for C3;H3sNNaO4 [M+Na]™ = 544.2458,
found = 544.2474; The ee value was 93%, tg (major) = 16.2 min, tg (minor) = 18.9 min (Chiralcel IC, A
= 254 nm, 40% i-PrOH/hexanes, flow rate = 1.0 mL/min).

<Chromatogram>
C:LabSolutions\zShimadzu\WTL-934 R_IC-40-1-254.Icd
mV 75
Det.A Ch1
]
L]
© -
] g
0 2
25
04—
I R T —
15.0 17.5 20.0 225 250 27.5
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Rel. Time Area Height Area % Height %
1 16.358 2535259 55149 50.066 53.921
2 19.091 2528597 47128 49.934 46.079
Tola 5063856 102278 100.000 100.000

Racemic 9h



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-934_IC-40-1-254.lcd

mV
Det. A Ch1
P ~
50- g
254
] =
] 3
1 -
0
h r T r T * T T -I : 2 T 2 T T
15.0 17.5 20.0 225 250 27.5
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Rel. Time Area Height Area % Height %
1 16.227 2164825 46055 96403 96.348
2 18.938 80779 1745 3.597 3.652
Tota 2245604 47800 100.000 100.000

Enantiomerically enriched 9h

(S,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-vyi
4-(5-(2-(methylthio)ethyl)-4-0x0-2-phenyl-4,5-dihydrooxazol-5-yl)but-2-enoate (9i)

(Y N,
OMN

A white solid; [a]*p =-41.7 (¢ 1.10, CHCL;); '"H NMR (500 MHz, CDCl;) & 8.19 (d, J = 7.6 Hz, 2H),
7.72 (t, J = 7.6 Hz, 1H), 7.54 (t, J = 7.6 Hz, 2H), 7.35 (d, J = 7.6 Hz, 2H), 7.23-7.20 (m, 2H),
7.14-7.12 (m, 4H), 6.88 (s, 1H), 6.82-6.76 (m, 1H), 6.00 (d, J = 15.8 Hz, 1H), 3.50-3.44 (m, 2H),
2.97-2.93 (m, 2H), 2.84-2.80 (m, 1H), 2.79-2.70 (m, 1H), 2.42-2.36 (m, 2H), 2.25 (t, J = 8.2 Hz, 2H),
2.04 (s, 3H); °C NMR (125 MHz, CDCls) § 191.75, 185.70, 164.10, 139.94, 139.03, 136.34, 135.54,
130.27, 130.22, 129.59, 129.05, 128.72, 127.01, 126.08, 125.24, 88.44, 79.26, 38.41, 34.96, 32.27,
27.96; HRMS (ESI) m/z calcd for C3;HyNNaO4 [M+Na]' = 534.1710, found = 534.1716; The ee value
was 94%, tg (major) = 44.7 min, tg (minor) = 65.7 min (Chiralcel IB, A =254 nm, 5% i-PrOH/hexanes,

9i



flow rate = 1.0 mL/min).

<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-927 R_IB-5-1-254 .lcd
mV 40
DetA Ch1
2
~
30 2
g
20 -
10
0
1 1 I ] L] I
30 35 40 45 50 55 60 70
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Rel. Time Area Height Area % Height %
1 45.789 2939944 29937 49.901 56.458
2 65.889 2951579 23089 50.099 43.542
Total 5891523 53026 100.000 100.000
Racemic 9i
<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-927_|B-5-1-254 Icd
mV
150 Det.A Ch1
g
3
100
m_
3
~
1 38
o —
L] ML Ll L N 1 L] LI 1
30 35 40 45 50 55 60 65 70
min
1 Det ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak?# Rel. Time Area Height Area % Height %
1 44.708 11848726 114713 96.850 97.104
2 65.704 385332 3421 3.150 2.896
Totall 12234058 118135 100.000 100.000

Enantiomerically enriched 9i



(S,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-vyi
4-(5-decyl-4-ox0-2-phenyl-4,5-dihydrooxazol-5-yl)but-2-enoate (9j)

O O n-C1oH2 (0]
o=
) -

9)

A white foam; [a]*p = +20.3 (¢ 0.70, CHCl3); '"H NMR (500 MHz, CDCl3) & 8.22 (d, J = 7.0 Hz, 2H),
7.74 (t, J = 7.6 Hz, 1H), 7.56 (t, J = 8.2 Hz, 2H), 7.38 (d, J = 8.2 Hz, 2H), 7.24 (t, J = 7.6 Hz, 2H),
7.17-7.15 (m, 4H), 6.91 (s, 1H), 6.87-6.80 (m, 1H), 6.00 (d, J = 15.2 Hz, 1H), 3.52-3.46 (m, 2H),
3.00-2.95 (m, 2H), 2.84-2.71 (m, 2H), 2.00-1.94 (m, 2H), 1.34-1.22 (m, 16H), 0.89 (t, J = 6.9 Hz, 3H);
C NMR (125 MHz, CDCl3) § 192.56, 185.59, 164.25, 139.93, 139.73, 136.44, 136.42, 135.31, 130.27,
130.15, 129.54, 128.99, 128.70, 126.62, 126.08, 125.48, 89.52, 79.12, 38.42, 35.38, 32.27, 31.82,
29.43, 29.38, 29.26, 29.20, 29.17, 22.72, 22.62, 14.07, HRMS (ESI) m/z calcd for C3sH43sNNaOy4
[M+Na]" = 600.3084, found = 600.3088; The ee value was 92%, tg (major) = 13.8 min, tg (minor) = 16.9
min (Chiralcel IC, A = 254 nm, 40% i-PrOH/hexanes, flow rate = 1.0 mL/min).

<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-935 R_IC-40-1-254.lcd
mV
o Det.A Ch1
200+ b
™
. o
o
150 2
100+
501
0
T T T T " T T T
125 15.0 175 20.0 25
min
1 Det A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Retl. Time Area Height Area % Height %
1 13.810 7150257 175858 50063 54.965
2 16.915 7132366 144085 49937 45.035
Tota 14282623 319943 100.000 100.000

Racemic 9j



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-935_IC-40-1-254.kcd

mV
] Det.A Ch1
1CO— 8
] p
75
50
25
4 ™
&
°
T N ' I I N 1 L] N 1
12.5 15.0 17.5 20.0 25 25.0
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Rel. Time Arca Height Area % Height %
1 13.780 3721578 82571 95.955 96.105
2 16.913 156879 3347 4.045 3.895
Totall 3878457 85918 100.000 100.000

Enantiomerically enriched 9j

(R,E)-10,11-dihydro-5H-dibenzo[a,d]cyclohepten-5-yl
4-(5-benzyl-4-oxo0-2-phenyl-4,5-dihydrooxazol-5-yl)but-2-enoate (9k)

O R

Bn
ey
o4
) o

A white solid; [a]*’p = -41.3 (¢ 1.00, CHCl3); "H NMR (500 MHz, CDCl3) & 8.05 (d, J = 8.2 Hz, 2H),
7.66 (t,J=7.6 Hz, 1H), 7.48 (t,J = 8.2 Hz, 2H), 7.35 (d, J = 7.6 Hz, 2H), 7.22-7.10 (m, 11H), 6.87 (s,
1H), 6.84-6.78 (m, 1H), 6.00 (d, J = 15.8 Hz, 1H), 3.47-3.43 (m, 2H), 3.24-3.17 (m, 2H), 2.98-2.91 (m,
2H), 2.84-2.82 (m, 2H); *C NMR (125 MHz, CDCl3) & 191.85, 185.32, 164.17, 139.92, 139.39,
136.41, 135.21, 132.82, 130.27, 130.00, 129.98, 129.53, 128.90, 128.70, 128.44, 127.57, 126.87,
126.08, 125.33, 89.16, 79.17, 41.62, 37.96, 32.27, 29.68; HRMS (ESI) m/z calcd for C3sH29NNaOy4
[M+Na] = 550.1989, found = 550.1972; The ee value was 81%, tg (major) = 37.1 min, tg (minor) = 40.9
min (Chiralcel ID, A = 254 nm, 20% i-PrOH/hexanes, flow rate = 1.0 mL/min).

9k



<Chromatogram>

C:\LabSolutions\zShimadzu\WTL-920 R_ID-20-1-254.lcd

mV
900+ BetA Chi
3 5
200 8 ]
1 e
100
— — —
20 25 30 35 40
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Rel. Time Area Height Area % Height %
1 36.637 11952850 184246 49.692 52.381
2 40.237 12101257 167496 50.308 47.619
Total 24054107 351742 100.000 100.000
Racemic 9k
<Chromatogram>
C:\LabSolutions\zShimadzu\WTL-920_ID-20-1-254.lcd
mV 200
4 Det.A Ch1
150 {s_}
] 5
100+
50
4 5
4 ]
] =4
-
o 1 TN
1 T T v L T T L T v
20 25 30 35 40
min
1 Det.ACh1/254nm
PeakTable
Detector A Chl 254nm
Peaks# Ret. Time Area Height Area % Height %
1 37.125 8634285 125268 90599 91.544
2 40.907 895986 11571 9.401 8.456
Total 9530271 136839 100.000 100.000

Enantiomerically enriched 9k



(E)-benzyl 3-(2,5-diphenylthiazol-4-yloxy)but-2-enoate (11)

O/K/COQBH
Ph%

N
=
Ph

11

A white solid; 93% yield; "H NMR (500 MHz, CDCls) 6 7.93-7.91 (m, 2H), 7.58 (d, J = 7.6 Hz, 2H),
7.44 (t,J = 8.2 Hz, 3H), 7.41 (t, J = 7.6 Hz, 2H), 7.35-7.28 (m, 6H), 5.27 (s, 1H), 5.08 (s, 2H), 2.56 (s,
3H); C NMR (125 MHz, CDCl;) & 170.76, 166.97, 162.98, 151.53, 136.19, 132.95, 130.55, 129.57,
129.02, 129.00, 128.49, 128.31, 128.24, 128.09, 127.37, 125.93, 122.23, 97.99, 65.74, 18.14; HRMS
(ESI) m/z caled for Co6Hx,NOsS [M+H] = 428.1320, found = 428.1317.

(E)-benzyl 4-(2,5-diphenyloxazol-4-yloxy)but-2-enoate (13)

CO,Bn

A white solid; 95% vyield; 'H NMR (500 MHz, CDCls) § 7.49-7.47 (m, 4H), 7.41-7.33 (m, 11H),
7.00-6.95 (m, 1H), 5.18 (s, 2H), 4.41 (dd, J;» = 1.3 Hz, J,5 = 5.1 Hz, 2H); *C NMR (125 MHz, CDCl)
5 169.93, 165.44, 141.49, 136.37, 135.67, 129.99, 129.86, 128.59, 128.58, 129.36, 129.31, 126.96,
122.95, 66.49, 38.60; HRMS (EST) m/z caled for CagH, NnaO, [M+Na] = 434.1368, found = 434.1361.



10. Asymmetric Synthesis of Chiral Tertiary Alcohols and Thioethers

/o
ROZCV\/,%( TEA HOZCM( i) O3, DCM, - 78 °C M
/,

0—={  CHCl O~ ii)MesP=CHy, "BuLi 04
9b Ph (99%) 14 ph (total 89%) 154 Ph
(with 20% 15b)

[ 7 /9
Pd/C, H 2.5 N NaOH
1.0 N NaOH /\/%(NHZ Hy /\/’HLNHz a /\/'H(NHz

EA, RT o EtOH, 60 °C oH

0, O 0,
(in sn‘u) s Pf 99%) 46 PT (96%) .

Found: [0]p?° = +4.3 (¢ 1.60 MeOH)
Reported!®: (S)-17 with >99% ee
[a]p?° = +4.4 (c 2.45 MeOH)

Scheme S3: Elaboration of y-addition adducts into enantioenriched tertiary alcohol 17.

(S,E)-4-(5-ethyl-4-ox0-2-phenyl-4,5-dihydrooxazol-5-yl)but-2-enoic acid (14)

/ O

HO2CMN
o

14 Ph
Addition product 9b (186 mg, 0.40 mmol) was dissolved in a solution of TFA (62 uL, 0.80 mmol) in
CH,Cl; (5 mL), and the reaction mixture was stirred at room temperature for 1 h. Saturated aqueous
NaHCO; was added to quench the reaction, and the resulting mixture was extracted with CH,Cl,
several times (3 x 5 mL). The combined organic extracts were dried over Na;SOy, filtered and
concentrated. The residue was purified by flash column chromatography (hexane/ethyl acetate = 3:1)
to afford the intermediate 14 as a white solid (108 mg, 99% yield). '"H NMR (500 MHz, CDCls) & 8.23
(d, J=17.6 Hz, 2H), 7.72 (t, J = 7.6 Hz, 1H), 7.55 (t, J = 7.6 Hz, 2H), 6.93-6.87 (m, 1H), 5.96 (d, J =
15.8 Hz, 1H), 2.87-2.75 (m, 2H), 2.04-1.99 (m, 2H), 0.89 (t, J = 7.6 Hz, 3H); °C NMR (125 MHz,
CDCls) 6 192.32, 185.78, 169.42, 141.95, 135.43, 130.17, 129.05, 125.67, 125.40, 89.68, 38.12, 7.18;
HRMS (ESI) m/z calced for C;sH14NO4 [M-H] = 272.0923, found = 272.0926.



(S)-5-allyl-5-ethyl-2-phenyloxazol-4(5H)-one (15a)

|1
/\/ﬁ( N

Ph

15a

To a solution of 14 (100 mg, 0.37 mmol) in CH,Cl, (3 mL) at -78 °C, O; was bubbled until the
reaction was complete (monitored by TLC). PhsP was then added to the reaction system at -78 °C, then
kept stirring for another 10 min. The reaction mixture was passed through a short pad of silica gel, and
eluted with EtOAc. The filtrate was concentrated and the residue was purified by flash column
chromatography on silical gel (hexane/ethyl acetate = 10:1 to 3:1) to afford the corresponding

aldehyde as a white foam, which was used directly in the next step.

To a solution of methyltrimethylphosphonium iodide (121 mg, 0.56 mmol) in dry THF (3.0 mL) at -78
°C, n-BuLi (290 uL, 2.0 M in hexane, 0.58 mmol) was slowly added and the mixture was kept stirring
at -78 °C for 1 h. The mixture was warmed to 0 °C and stirred for another 1 h. The crude aldehyde in
dry THF (2.0 mL) was introduced dropwise, and the resulting mixture was stirred at 0 °C until the
reaction was complete (monitored by TLC). The reaction mixture was filtrated by a short pad of silica
gel, and eluted with EtOAc. The filtrate was concentrated and the residue was purified by flash column
chromatography (hexane/ethyl acetate = 10:1 to 2:1) to afford pure compound 15a as a white foam
(58.3 mg, 69% yield) and 15b as a white solid (18.3 mg, 20% yield). Then, to the solution of 15a in
THF was added 1 M aqueous NaOH (0.25 mL, 0.25 mmol), and the mixture was stirred 0.5 h at room
temperature, and extracted using CH,Cl, (3 x 3 mL). The combined organic phases were washed
with brine, dried with Na,SO4 and concentrated under reduced pressure. Chromatographic purification
(silica gel, hexane/ethyl acetate = 3:1) of the residual material yielded 15b as a white solid (totally:
81.3 mg, 89% yield, 69% from 15a). The compound 15a: '"H NMR (500 MHz, CDCls) § 8.26 (d, J =
7.0 Hz, 2H), 7.22 (t, J = 7.6 Hz, 1H), 7.57 (t, J = 8.2 Hz, 2H), 5.73-5.64 (m, 1H), 5.20 (dd, J;, = 1.3
Hz, J;3=17.0 Hz, 1H), 5.13 (d, J = 10.0 Hz, 1H), 2.72-2.65 (m, 2H), 2.07-1.99 (m, 2H), 0.91 (t, J =
7.0 Hz, 3H); °C NMR (125 MHz, CDCl3) & 193.14, 185.62, 135.05, 130.01, 129.57, 128.92, 125.84,
120.76, 91.05, 39.96, 28.71, 7.27; HRMS (ESI) m/z calcd for C;4H;NO, [M+H] =230.1181, found =
230.1183.



(S)-3-carbamoylhex-5-en-3-yl benzoate (15b)

/0
%\%LNHZ

0750

15b pp

'H NMR (500 MHz, CDCl3) 8 7.95 (d, J = 7.6 Hz, 2H), 7.58 (t, J = 6.9 Hz, 1H), 7.46 (t, J = 7.6 Hz,
2H), 6.41 (br, 2H), 5.76-5.68 (m, 1H), 5.05 (dd, J;», = 17.1 Hz, J,;5 = 35.3 Hz, 2H), 3.19-3.15 (m, 1H),
2.94-2.89 (m, 1H), 2.48-2.41 (m, 1H), 2.21-2.14 (m, 1H), 0.91 (t, J = 7.0 Hz, 3H); >C NMR (125
MHz, CDCl3) 6 174.33, 164.43, 133.22, 131.46, 130.39, 129.28, 128.58, 119.36, 88.58, 39.10, 28.12,
7.84; HRMS (ESI) m/z calcd for C14H;sNO; [M-H] = 246.1130, found = 246.1130.

(S)-3-carbamoylhexan-3-yl benzoate (16)
/ 0
/\}HANHZ
o)
o)

To a stirred solution of (S)-3-carbamoylhex-5-en-3-yl benzoate (15b) (80 mg, 0.32 mmol) in EtOAc (3

ml) was added 10% Pd/C (30 mg). The reaction vessel was evacuated and back-filled with hydrogen
for 3 times and afterwards the reaction mixture was stirred under hydrogen atmosphere (1 atm) at
room temperature for 2 h. Then, the reaction mixture was filtered over celite, concentrated, and passed
through a short pad of silica gel (eluting with EtOAc) to give the title compound 16 as a white solid
(79.7 mg, 99% yield) 'H NMR (300 MHz, CDCl3) & 7.96 (d, J = 7.1 Hz, 2H), 7.60 (t, J = 7.2 Hz, 1H),
747 (t, J = 7.7 Hz, 2H), 6.48 (br, 2H), 2.53-2.22 (m, 2H), 2.19-2.04 (m, 2H), 1.41-1.25 (m, 2H),
0.92-0.85 (m, 6H); °C NMR (75 MHz, CDCl3) & 175.01, 164.34, 133.25, 130.45, 129.27, 128.63,
89.92, 37.10, 28.26, 17.00, 13.96, 7.89; HRMS (ESI) m/z calcd for C14H;9NNaO; [M+Na] = 272.1263,
found =272.1270.

(S)-2-ethyl-2-hydroxypentanamide (17)




/0
wNHZ
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To a stirred solution of (S)-3-carbamoylhexan-3-yl benzoate (16) (50 mg, 0.2 mmol) in ethanol (1 ml)
was added 2.5 N NaOH aqueous solution (0.4 ml) at room temperature. The mixture was then heated
to 60 °C and stirred for 2 h at this high temperature. After cooling to RT, the reaction mixture was
diluted with water, extracted with EtOAc (3 x 2 mL). The combined organic phase was washed with
brine, dried with MgSO,4 and concentrated. The obtained crude product was purified by flash column
chromatography on silical gel (pure ethyl acetate) to afford the title compound 17 as white solid (28.0
mg, 96% yield). '"H NMR (500 MHz, CDCl3) § 6.51 (br, 1H), 5.75 (br, 1H), 2.15 (br, 1H), 1.87-1.75 (m,
2H), 1.64-1.57 (m, 2H), 1.55-1.41 (m, 1H), 1.32-1.25 (m, 1H), 0.93-0.90 (m, 6H); °C NMR (125 MHz,
CDCls) 6 17791, 78.72, 41.86, 32.67, 16.71, 14.23, 7.61.

(S)-17 is a known compound, and its analytical data were reported in literature!® : >99% ee, [a]*p =
+4.4 (c 2.45, MeOH). Derivative 17 obtained in this report was found to have [a]*p = +4.3 (C 1.60,

MeOH). Therefore, the absolute configuration of y-addition product 9b was deduced to be S.

(o) 0]
ROC.__ | )05 DCM.-78°C_ \)(N RBr, NaOH V(NH
W' \W —_— W 2
s i) MesP=CHy, "Buli s EtOH SR
Ph (71% for 2 steps) Ph (83%) R = CH,CH=CH,
7a 18 19

Scheme S4: Asymmetric synthesis of chiral tertiary thioethers.

(R)-5-allyl-5-methyl-2-phenylthiazol-4(5H)-one (18)

o)
%\%N
s
P

18

The compound 18 was synthesized from 7a, following the above same procedure described for the

synthesis of 15a.

A white foam; 71% yield for two steps; 'H NMR (500 MHz, CDCl3) 6 8.13 (d, J= 7.6 Hz, 2H), 7.67 (t,



J=6.9 Hz, 1H), 7.52 (t, J = 7.6 Hz, 2H), 5.77-5.69 (m, 1H), 5.22-5.14 (m, 2H), 2.67 (d, J = 7.6 Hz,
2H), 1.70 (s, 3H); *C NMR (125 MHz, CDCls) & 195.40, 194.81, 134.98, 132.27, 131.83, 128.99,
128.83, 120.52, 64.20, 43.86, 25.22; HRMS (ESI) m/z caled for C3HsNOS [M+H]" = 232.0796, found
=232.0799.

(R)-2-(allylthio)-2-methylpent-4-enamide (19)

To a solution of (R)-5-allyl-5-methyl-2-phenylthiazol-4(5H)-one (18) (46 mg, 0.2 mmol) and allyl
bromide (48 mg, 0.4 mmol) in EtOH (2 mL) was 2.5 N NaOH (0.4 mL, 1.0 mmol), and the reaction
was complete after stirring for 2 h at 40 °C. Then, the reaction was quenched with 1N aq. KHSO, at
room temperature, followed by extraction with CH,Cl,. The combined organic layers were then dried
by NaSO,. After removing solvents, the residue was purified by flash column chromatography on
silical gel (hexane/ethyl acetate = 2:1) to afford the title compound 19 as a yellow oil (30.5 mg, 83%
yield). [a]*p =+9.1 (¢ 1.20, CHCls); 'H NMR (500 MHz, CDCl3) & 6.76 (br, 1H), 5.88-5.78 (m, 2H),
5.64 (br, 1H), 5.22-5.09 (m, 4H), 3.23 (d, J = 7.0 Hz, 2H), 2.61-2.49 (m, 2H), 1.48 (s, 3H); °C NMR
(125 MHz, CDCl3) 6 176.31, 133.24, 132.68, 119.03, 118.08, 52.93, 43.22, 32.92, 23.58; HRMS (ESI)
m/z calcd for CoH sNNaOS [M+Na]" = 208.0772, found = 208.0772.

11. DFT Studies on Mechanism

A. Complete reference for Gaussian 09
Frisch, M. J.; Trucks, G. W.; Schlegel, H. B.; Scuseria, G. E.; Robb, M. A.; Cheeseman, J. R.;

Scalmani, G.; Barone, V.; Mennucci, B.; Petersson, G. A.; Nakatsuji, H.; Caricato, M.; Li, X.;
Hratchian, H. P.; Izmaylov, A. F.; Bloino, J.; Zheng, G.; Sonnenberg, J. L.; Hada, M.; Ehara, M.;
Toyota, K.; Fukuda, R.; Hasegawa, J.; Ishida, M.; Nakajima, T.; Honda, Y.; Kitao, O.; Nakai, H.;
Vreven, T.; Montgomery, J. A. Jr.; Peralta, J. E.; Ogliaro, F.; Bearpark, M.; Heyd, J. J.; Brothers,
E.; Kudin, K. N.; Staroverov, V. N.; Keith, T.; Kobayashi, R.; Normand, J.; Raghavachari, K.;
Rendell, A.; Burant, J. C.; Iyengar, S. S.; Tomasi, J.; Cossi, M.; Rega, N.; Millam, J. M.; Klene, M.;



Knox, J. E.; Cross, J. B.; Bakken, V.; Adamo, C.; Jaramillo, J.; Gomperts, R.; Stratmann, R. E.;
Yazyev, O.; Austin, A. J.; Cammi, R.; Pomelli, C.; Ochterski, J. W.; Martin, R. L.; Morokuma, K.
Zakrzewski, V. G.; Voth, G. A.; Salvador, P.; Dannenberg, J. J.; Dapprich, S.; Daniels, A. D.;
Farkas, O.; Foresman, J. B.; Ortiz, J. V.; Cioslowski, J.; and Fox, D. J. Gaussian 09, revision D.01;

Gaussian, Inc.: Wallingford, CT, 2013.

B. B3LYP, B3LYP-D3 and M11 absolute calculation energies, enthalpies, and free energies.

b

Geometry EB3Lypeelec)y  EB3LYP-D3(toluene) EM11toluene) Correction of Correction of IF
Hgas phase) Gi(gas phase)

2c  -2822.075341  -2822.744192  -2821.493600 0.791897 0.655959 -

6c -575.575922 -575.759359 -575.412988 0.194183 0.139518 -

A -3397.661430  -3398.520352  -3396.920483 0.988217 0.817636 -

Tsl  -3397.639423  -3398.499102  -3396.897344 0.987172 0.822622 -179.3

B -3397.653892  -3398.518565  -3396.920346 0.988900 0.825462 -

5a -914.646207 -914.837481 -914.495147 0.181450 0.130806 -

C  -4312.309060  -4313.379685  -4311.436325 1.173129 0.980026 -

Ts2  -4312.283606  -4313.353388  -4311.405462 1.167758 0.976554 -1234.0

D 4312313235  -4313.387337  -4311.448216 1.172730 0.978447 -

Ts4-re  -4312.299426  -4313.375809  -4311.435569 1.172139 0.979317 -259.2

(R)-E  -4312.311239  -4313.382827  -4311.446735 1.174308 0.981624 -

Ts4-si  -4312.298085  -4313.376709  -4311.434779 1.172352 0.983241 -244.2

(S)-E  -4312.318477  -4313.390823  -4311.454855 1.174896 0.986201 -

(R)-7a  -1490.271434  -1490.648619  -1489.964739 0.380207 0.296375 -

(S)-7a  -1490.271434  -1490.648619  -1489.964739 0.380209 0.296379 -

8a -591.682944 -591.870631 -591.533392 0.184348 0.135798 -

F -3989.347169  -3990.410634  -3988.472797 1.175989 0.983922 -

Ts3  -3989.319620  -3990.382240  -3988.436851 1.170596 0.982474 -1209.3

G -3989.344417  -3990.409216  -3988.475334 1.175345 0.981949 -

Ts5-re  -3989.334776  -3990.400899  -3988.462835 1.175083 0.983596 -201.6

(R)-H  -3989.361485  -3990.418645  -3988.489186 1.177685 0.986427 -

Ts5-si  -3989.332424  -3990.401829  -3988.463724 1.174839 0.985598 -154.4

(S)-H  -3989.362003  -3990.427619  -3988.497346 1.177752 0.989186 -

(R)-9a  -1167.313434  -1167.684378  -1167.005264 0.382948 0.300932 -

(S)-9a  -1167.313434  -1167.684378  -1167.005264 0.382948 0.300947 -




C. B3LYP geometries for all the optimized compounds and transition states.
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-0.73064600
-0.85648300
-1.70659500
-0.37801500
0.25666800
0.42693600
0.90886400
0.12111000
1.77181800
1.32549100
2.94235200
2.92376100
4.16931200
4.09884100
1.98568800
5.34466200
4.20883400
5.31180200
4.06470000
6.28762000
6.22873400
1.82511800
1.93026400
2.06926400
2.28670200
1.72535300
2.41365200
1.99285600
2.52706700
2.36646500
2.59613200
2.79572900
1.56188700
2.31145600
4.15856800
4.97781900
4.61529800
4.95819500
6.03022800
4.31755600
5.37119400
3.73365500
4.01906700
4.71113400
4.18452600
5.77537000
4.62864600
-0.85139500
-0.89038700
1.18795700
-0.10175500
2.17059200
2.58427300

-1.30569200
-2.19934900
-1.02712800
-0.49483400
-1.58564100
-0.42092900
0.87308400
1.27104100
0.61866000
2.22891700
1.61544000
0.96608700
1.75618200
0.45378900
0.86296100
1.25569800
2.26741200
0.60098900
-0.05096800
1.37672200
0.21235300
3.62214300
4.89211900
3.51081800
6.01064900
5.00327200
4.63356500
2.54748600
5.88441400
6.98197900
4.52740500
6.75630100
-1.86664900
-3.33472200
-3.07305500
-4.34029100
-5.21771300
-4.57720000
-4.19026400
-2.75004700
-2.53112800
-1.87237300
-3.59346700
-1.88753700
-0.95569200
-1.73348000
-2.06228900
-0.14249100
0.81552500
-0.75046000
-2.45327100
-3.67788200
-4.89023900

-2.12239100
-2.74184400
-1.71315200
-2.76858400
-0.99188300
0.01794300
-0.65704600
-1.30821500
-1.27927900
0.58060500
1.24548200
2.49079100
0.57676000
3.04623500
3.03089200
1.13772700
-0.38099000
2.37205100
4.00795400
0.61056300
2.80727200
-0.52639400
0.06849300
-1.90475600
-0.68376600
1.13078900
-2.66206300
-2.39972100
-2.05408600
-0.20276000
-3.72843100
-2.64455500
-1.50220400
-1.82179700
-1.35775300
-1.68480700
-1.13443800
-2.75464800
-1.40376700
0.14281200
0.36843600
0.44141900
0.77495600
-2.18101100
-1.94622600
-1.95010700
-3.26014900
0.71529900
1.06774400
0.73558500
-0.42559700
-3.68049000
-4.26947700
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1.69021800
2.50700300
2.97315200
1.61214300
1.37680700
2.01768900
2.83004800
1.23519400
1.95651100
1.47987100
1.38017600
0.93119800
0.78688100
1.74614400
0.33831200
0.95668600
0.27008000
0.72595600
-0.07164200
-0.18642700
-1.32511100
-1.92145700
-0.22266200
-2.64276100
-3.87763500
-2.43527200
-4.90387800
-4.03085700
-3.47701100
-1.47560400
-4.72191500
-5.86487900
-3.31218500
-5.85401900
-6.56202000
-6.42038700
-5.48616700

3.15460300
2.54617100
3.76915400
1.46165300
3.09984300
4.08382500
4.06378300
3.78920100
4.69934800
5.04824400
5.64774700
4.12888500
5.80175000
5.15767300
7.16046000
5.85589000
4.10340200

-2.67502000
-5.09670600
-5.69265700
-2.87376100
-1.72249700
-4.08777300
-6.04422200
-2.08019600
-4.24620500
-4.70829400
-4.60439400
-5.85814800
-5.61011000
-3.71958700
-6.86859400
-5.96764800
-6.75026100
-5.49689700
-7.74638400
-7.53732700
-1.13068900
-0.21179300
-2.03021600
-2.13631200
-1.54247400
-3.49635700
-2.32561200
-0.48603300
-4.26614300
-3.94469500
-3.69812600
-1.86703300
-5.32555500
-4.54058500
-4.80432500
-4.00587500
-5.47512200

-2.78129300
-1.65265100
-3.92129100
-1.59646100
-0.72328300
-4.55838500
-4.39775400
-3.82536900
-5.59372100
-6.16907000
-5.43907200
-6.34103500
-7.44780200
-8.68658000
-7.41430000
-9.87166500
-8.72214500

-4.54374900
-5.64833000
-3.64738400
-5.92406900
-4.12737800
-6.48030000
-6.07244100
-6.56471400
-7.55398300
-0.81331500
0.59067800
-1.41354700
1.35690200
1.10270000
-0.65245200
-2.49360400
0.73656100
2.43614200
-1.14603800
1.33168200
2.01378000
2.99065300
2.38383500
1.33071500
1.05239600
1.11048900
0.53375200
1.24698200
0.58967200
1.34161900
0.29443100
0.31301700
0.41023700
-0.24396500
0.55288900
-1.01453900
-0.67897700

-1.98829000
-1.75981200
-2.21041500
-1.69152900
-1.64264800
-1.38719800
-3.58779700
-4.62189400
-3.53017200
-4.81538500
-5.36808400
-5.38335100
-4.56756900
-4.66272200
-4.22650700
-4.42325500
-4.92734400



esieriasii@asil@!

ZIEIOEIIOIEEOOZ%OEEIO:OEOOOOEE:O:OEOOOOWEEOOOIEIO:D

7.86055900
7.66899100
7.20871700
5.34438600
8.91443200
7.75457600

0.59507300
0.18646400
-0.06262800
1.57943800
0.69266500
1.09000000
2.39916600
2.24321000
3.14030400
3.04076200
3.52077400
2.68886200
4.65341300
2.97731300
1.81001700
4.94631000
5.31540100
4.10704800
2.31963300
5.82872200
4.33582800
4.69584800
5.53422900
5.12953400
6.76174900
5.21965200
6.35661100
4.51547300
7.17751600
7.39381700
6.67180900
8.13244300
1.64698400
1.40743500
2.61581600
2.55401600
1.54641600
2.86529300
3.23077300
2.26529200
2.99916300
2.28379800
1.27767600
4.05194900
4.14962000
4.76498100
4.35717300
-0.03790100

-8.59536500
-6.45597500
-9.82749600
-10.82704200
-8.55612000
-10.74885700

-0.33458500
-0.86191100
0.50957900
0.05785200
-1.27894900
-0.58306700
0.21267500
1.08770300
-0.43657800
0.86866000
-0.70932600
-1.16127600
-1.46924600
-2.35114400
-0.58353700
-2.65033600
-1.12916800
-3.09477600
-2.69102200
-3.22533100
-4.01594200
1.53714600
2.00863700
1.69689800
2.60417300
1.90226700
2.30441300
1.34754100
2.75913500
2.95150200
2.41247800
3.22715700
-2.31370600
-3.89655200
-4.96472700
-6.44222000
-6.86262900
-6.57171000
-7.04843800
-4.87934100
-5.44812700
-3.84815700
-5.30308100
-4.43343500
-3.39768300
-5.04219900
-4.47286800
0.27601700

-3.98307600
-4.15087300
-4.08226900
-4.50411600
-3.72076200
-3.89740500

1.70656300
-2.57482000
-1.47209200
-1.98254900
-0.50994800

0.81896800
0.70799200
0.06598100
0.22845200
2.35044100
3.20073000
4.23861500
2.86261000
4.91312100
4.51351900
3.54465900
2.07073100
4.57067000
5.70876900
3.27488500
5.10055000
1.84982700
2.87857300
0.52422500
2.59479100
3.91451600
0.23643200
-0.29941800
1.26851200
3.40827000
-0.79865100
1.04442400

-0.75600800

-1.26333700

-0.21940900

-0.66254000
-0.55258400
-1.70533600
-0.04297800

1.28102300
1.87025200
1.65002700
1.49521000
-0.42625700
-0.08285900
0.14894000
-1.47862000
1.24746800
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0.13914500
1.21950100
-0.29291500
1.88952500
1.72923400
2.47934200
2.12513100
1.28706900
2.87973300
2.63041700
2.70102000
1.98522100
3.33219400
3.01044000
-0.41081800
-1.20624100
-1.03090300
-2.54658400
-0.78095500
-2.37343900
-0.47801000
-3.13347100
-3.13301800
-2.81999000
-4.17759900
-0.95710600
-0.52155800
-1.04146000
-2.55333600
-3.03586700
-3.30799700
-4.28206700
-2.44393700
-4.54931600
-2.93128500
-5.05338200
-4.66284700
-5.14179200
-6.38353500
-6.82665400
-6.26681400
-7.09637900
2.38984200
3.58006500
1.18296900
3.76792300
4.42231900
0.85166400
0.21058900
0.41706000
-0.96899300
-2.02439700
-1.72286200
-2.14168100
-3.28931700
-4.04628600

1.28169200
-1.38661000
-1.72186400
-3.99039600
-5.15450900
-2.87541800
-5.19896300
-6.04603200
-2.91333600
-1.96611300
-4.07559000
-6.11067800
-2.03527100
-4.10771800
-4.37396500
-4.88306900
-4.19613700
-5.22175400
-5.00914400
-4.52172600
-3.77427900
-5.04399000
-5.61756200
-4.36045600
-5.30362200
-0.17395600
0.48886600
-1.64143200
0.52415600
1.62345800
-0.05802200
2.15619900
2.04063500
0.48486000
-0.92939700
1.60322000
3.01230600
0.03211900
2.20643700
2.76146900
2.90746500
1.43632200
5.19683900
4.96998700
5.42696900
4.96107900
4.74251800
6.43436600
4.33120000
3.14153800
4.82976900
3.86439800
3.19283100
3.26024100
4.60909300
4.24287100

1.21814700
1.54912000
-0.33222700
-3.09523200
-3.87428500
-3.71998700
-5.21264700
-3.43626100
-5.05765200
-3.14593400
-5.80923700
-5.78827700
-5.51239600
-6.85089300
-1.01817600
-2.06273800
0.23758500
-1.86193900
-3.05400800
0.44055500
1.07145300
-0.60824600
-2.68770300
1.41804900
-0.45121100
2.57438300
3.81397000
2.53146900
2.14652400
2.85642900
1.12408700
2.52020800
3.66410300
0.80488700
0.59792300
1.48948800
3.07163600
0.01341800
1.10591900
1.93899600
0.26909600
0.79168400
0.99463300
1.46814000
0.52313100
2.53950900
0.81845900
0.28322800
0.31054700
0.48238600
-0.11355600
-0.34370200
-1.15344700
0.56173900
-0.68243700
-1.80016300
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-3.74876900
-5.24771200
-3.69456700
-4.94138600
-3.16071600
-5.69698000
-5.82389700
-5.28369100
-6.62718900

0.78194200
-1.27245400
-1.52224100
-0.00591800
-0.18534800

0.33764100
1.36166300
0.86293300
2.09212700
2.27723700
3.10722100
2.48375400
4.32433000
3.06541000
1.53529900
4.90279200
4.82261000
4.27488200
2.56693600
5.84250100
4.72741400
3.64587100
4.73593400
3.58835600
5.74906400
4.79475600
4.60287500
2.75736900
5.68496700
6.58720400
4.54249900
6.47366800
0.90296400
0.92915700

2.54239500
2.72844700
1.89257800
2.82833800
3.64370000
2.50792800
3.46321000
2.35831800
1.71717100
3.74286600
3.66707400

5.64852900
4.89499800
3.44372000
6.30761500
5.94690200
5.92995900
4.60101000
7.11588700
6.44337800

-0.06663900
-0.66671500
0.61041000
0.53494400
-0.97418900
-0.22293800
0.86336000
1.68466700
0.41952400
1.63667800
0.22178200
-0.34060200
-0.32080300
-1.42792500
0.05109800
-1.40165800
0.10250900
-1.95675100
-1.85838400
-1.81302000
-2.79987700
2.56183400
2.96583000
2.99351200
3.75854900
2.65195400
3.79446700
2.70798400
4.17602600
4.05440600
4.11779600
4.79721300
-1.74049600
-3.33003300
-4.09540300
-5.54058400
-6.18908500
-5.58216200
-5.97546800
-4.11347500
-4.49231500
-3.11294400
-4.76718300
-3.23781800
-2.20948800

0.13846500
-2.09094000
-2.44856900
-0.15548000

1.00194800
-1.26961400
-2.96419300

0.48530600
-1.49753600

-1.03146600

-1.80486900
-0.59208800
-1.51709400
0.04232800
1.29665800
0.92370400
0.40058100
0.23895200
2.34540400
3.19788700
4.32462500
2.74700500
4.98134900
4.68124200
3.41181800
1.88049000
4.53026700
5.84514800
3.05276600
5.04533800
1.55282500
2.34584800
0.21861600
1.81134700
3.38449200
-0.31312300
-0.41698200
0.47861100
2.43649000
-1.34869900
0.06302100
-0.48048100
-1.02563600
-0.31206700
-0.82186600
-0.53065300
-1.91234400
-0.39448100
1.23051800
1.62234600
1.65135900
1.61440600
-0.77167400
-0.40042100
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4.68035800
3.82505000
-0.80336200
-1.00301800
0.82536600
-0.96823500
1.02816200
0.97304500
1.21304500
1.08553100
0.83702200
1.32827100
1.27168200
1.26253000
1.03544600
1.46962800
1.35029900
-0.63672200
-1.50396000
-0.99109200
-2.65405900
-1.28837100
-2.14400000
-0.38321700
-2.97540900
-3.30132100
-2.38841200
-3.87075400
-1.30882100
-0.85777700
-0.96636400
-3.08722200
-3.69685600
-3.84217600
-5.08187200
-3.09407900
-5.22313700
-3.35507500
-5.86412100
-5.56150200
-5.81601100
-7.36044700
-7.74518100
-7.63568700
-7.88320700
0.96096600
0.78183200
0.66674200
0.18995600
1.16698300
1.34277600
-0.49505100
-1.31424500
-0.64654900
-1.80579800
-1.74695900

-3.66332800
-3.19749700
0.32822000
1.33533900
-0.98161800
-1.64560000
-3.27915000
-4.43616600
-2.04793600
-4.36646700
-5.41243700
-1.97111200
-1.13715300
-3.13103000
-5.27624600
-1.00513600
-3.07396100
-4.22755600
-4.88031400
-4.24182200
-5.53810800
-4.86883400
-4.89048500
-3.72178100
-5.54791900
-6.03655900
-4.87655800
-6.05811400
-0.36408500
0.40070100
-1.79325900
-0.16958700
0.89915400
-1.09784900
1.04480200
1.59495900
-0.93862400
-1.93764300
0.13590100
1.87647800
-1.66261000
0.31153200
0.96971300
0.75566200
-0.64856200
3.35714200
3.25648300
4.15861700
4.01709400
2.44294400
4.95594900
3.93561700
3.00788400
4.90768900
4.79387200
3.87417800

-0.38418700
-1.86406000
2.04209700
1.94204700
1.91367700
0.40873600
-2.91722900
-3.72113100
-3.57407200
-5.11122000
-3.26201200
-4.96395100
-2.98563200
-5.73716800
-5.70438900
-5.44276300
-6.81918200
-0.44864100
-1.34561900
0.91802100
-0.90238400
-2.40990400
1.36515000
1.65207900
0.45549400
-1.61987500
2.42410900
0.80215600
3.46663100
4.64406200
3.37829400
3.37529400
4.03080800
2.65325500
3.94668600
4.60397400
2.58553800
2.16803100
3.22326200
4.45683700
2.03148200
3.11486500
3.90022300
2.14904500
3.18898500
3.02851900
4.33598300
1.94299100
4.84368100
4.93833800
1.64973200
1.13511600
1.22090800
0.18445700
-0.65073700
-1.24476300
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-2.69497900
-1.89355800
-1.45915200
-2.46722000
-1.59812700
-1.00042200
-2.61495200
-2.79916600
-2.17928100
-1.25144400
-3.06148000
-2.28723400

-0.58331200
-0.87309400
-1.46003500

0.18404600
-0.07752200
0.23395900
1.28914900
0.86219100
2.07568300
2.13017600
3.03874000
2.32822400
4.43601100
3.02152400
1.25006400
5.11621500
4.99472300
4.41013700
2.46783400
6.19737300
4.94202100
3.32324500
3.47176900
4.08986000
4.37805600
2.87426800
4.99467400
3.99098600
5.13843700
4.48460300
5.58285800
5.84073900
1.12861900

1.34620300

2.70582800
3.07022100
2.20162800
3.49400300
3.82531700
2.22753300
3.03861700
1.93515400

4.70057100
6.00971000
7.26780700
5.89480800
8.38703100
7.36002300
7.01518500
4.92064700
8.26601100
9.35656100
6.90830900
9.13886100

-0.83576900
-1.58683700
-0.22332100
-0.19845000
-1.52577600
-0.56526600
0.47584800
1.20873800
-0.06443100
1.44990000
0.30991400
-0.49422900
0.19895500
-1.40180500
-0.40779300
-0.71258100
0.82563700
-1.51455800
-2.01764700
-0.78980400
-2.22303800
2.51450700
3.84677900
2.03298800
4.68300800
4.22142800
2.87553300
1.00514300
4.20032200
5.71404400
2.49672300
4.85573900
-2.25502900
-3.84712700
-4.56021700
-6.00356300
-6.67284900
-6.04845000
-6.41089400
-4.56616200
-4.91203800
-3.56618400

-0.01490700
-1.54250200
-1.10699300
-2.81437500
-1.92864600
-0.12780600
-3.63388900
-3.16779000
-3.19302400
-1.58000900
-4.61913600
-3.83152800

-1.56961000

-2.31153400
-1.33702800
-2.02303900
-0.30596800
0.87408900
0.46085300
-0.23103100
-0.07536100
1.78891600
2.87758100
3.78902200
2.79051000
4.59092200
3.89031700
3.59815200
2.10378600
4.49638100
5.29342800
3.52724600
5.12551000
0.91004600
1.32594500
-0.16470500
0.67402100
2.15107400
-0.81109200
-0.50141100
-0.39306700
0.99836700
-1.64199200
-0.90057400
-0.55391100
-1.05351000
0.10577600
-0.30350200
-0.26831200
-1.31304000
0.38439200
1.57316100
2.23062000
1.91410200
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1.37737900
3.96605400
3.76089200
4.76188900
4.35908500
-1.01472100
-0.90397400
0.66559700
-0.85729300
1.99127700
2.23162200
2.29433200
2.74210600
2.01398700
2.80619900
2.12609400
3.03082900
2.91346800
3.02765100
3.42733700
-0.29083000
-0.83883200
-1.02764600
-2.04855100
-0.32164100
-2.24178500
-0.67370700
-2.75186100
-2.44403700
-2.78972800
-3.69614400
-1.75593500
-0.92928500
-2.11884400
-3.22119400
-3.12775500
-4.44044400
-4.28334300
-2.18087500
-5.58684200
-4.48270800
-5.52618200
-4.20471700
-6.54337400
-6.76619900
-6.79924500
-6.79227500
-7.67779500
0.94862200
1.14308700
-0.02455800
0.49318500
1.90207400
0.12776800
-1.00860700
-1.30795200

-5.24025600
-3.67239700
-2.64436200
-4.06791100
-3.63746800
0.07967200
1.08985000
-1.19372700
-2.20013400
-3.78786200
-4.94913100
-2.55110800
-4.87861300
-5.92902400
-2.47285200
-1.63562100
-3.63781800
-5.79187700
-1.50231900
-3.58030500
-4.79035200
-5.43788200
-4.85085800
-6.13156500
-5.39478200
-5.53471100
-4.34000900
-6.18435400
-6.62397400
-5.54991600
-6.71974500
-0.69308400
-0.56608400
-2.04691100
0.30243300
1.54689800
-0.19066900
2.31098500
1.93172800
0.58409000
-1.16513900
1.84395300
3.28601700
0.20434800
2.69348800
3.18333800
3.48677100
2.09858200
2.49520600
2.63198300
3.08744700
3.29111500
2.07502200
3.06378700
4.00101500
4.26146400

1.72377500
0.00010200
0.32058200
0.64812700
-1.02265300
1.33680200
1.53994500
1.66326000
0.05747900
-2.83404000
-3.59657500
-3.43367800
-4.89423600
-3.17889000
-4.73082200
-2.87393800
-5.46573300
-5.45858300
-5.16835700
-6.47620800
-0.95994100
-2.08464000
0.24273300
-2.00996700
-3.03852800
0.31962500
1.13338100
-0.80586900
-2.89494000
1.25775900
-0.74700400
2.65433600
3.87027800
2.20683000
2.85336100
3.48189300
2.38807000
3.62498600
3.84505800
2.55767900
1.91352600
3.17038600
4.09793900
2.20711700
3.32000500
4.29939700
2.56127000
3.20507600
2.67273000
4.01754700
1.79668100
4.58001000
4.55198400
0.72284100
2.26665600
3.43781800



esiiasiiasiio N loNsNoNoNoNoN=-R N oNe!

[Sal
QD

OXIXZrAaZITaZoTzoccazuan’

Taoccavzzooazzz 00

-1.68109300
-2.72866400
-3.66541300
-2.49393100
-2.89612400
-1.82193000
-4.13902000
-1.98756100
-0.86211000
-4.30535200
-4.98565400
-3.22803200
-1.14457200
-5.27801100
-3.35593300

0.05204000
1.51086400
0.50961300

-0.97026200
1.64077300
0.41122000

-0.81873600
1.58758600

-0.87246200

-1.73607700
1.52867500
2.53018600
0.29988000

-1.82822800
2.44110100
0.25598600

-0.36013700
0.37077200

-1.35236600

-0.37037300

-0.00004800
2.43143900

1.48487100
-2.16106100
-2.04874200
-1.14274100
-0.31336800
0.60332100
1.13896300
0.36889000
1.35845100
2.66894000
3.23382200
2.55925300
4.33315100
2.98054200
1.71623400

4.60083300
5.50115700
4.94202900
5.96753100
6.54075900
6.93837200
7.16020000
7.93670900
6.44843500
8.16329800
6.85259400
8.55541400
8.23137300
8.63195500
9.33196000

0.78693800
1.26105200
3.27097000

2.30352600
2.64540700
4.72778000

5.40279700
5.46170700

6.78384100
4.85173600
6.84101700
4.92796200
7.50510200
7.29707800
7.40053400
8.58249400

-0.30285100

-1.11565700

-0.70106100
0.08258100

0.39916000
0.47448200

-0.86564300

-1.53188600
-0.38433900
-0.09068200
-1.65488500
-0.82438500
0.42619900
1.20202300
0.15009100
1.26382500
0.49241500
0.77635900
-0.38224200
0.17624900
1.45772900

1.20604500
1.55221700
1.68937600
2.51626800
0.46696200
-0.33775000
0.28485100
-1.29915900
-0.21098700
-0.67106000
0.89587400
-1.46828600
-1.91963600
-0.79873500
-2.21803200

0.54545400
0.30119600
0.17598400

0.46576800
0.12200100
0.00306800

0.06901300

-0.23718500

-0.10335100

0.25571100

-0.40871200

-0.28516600

-0.34265300

-0.05083300

-0.59413800

-0.47705500

-0.44800600

-0.38837800

-0.21632600

-1.47220600
1.56841100
0.26664400

0.00661000
-0.53815800
0.81200100
-0.68743700
0.58783000
1.53049400
0.80667700
0.78328900
-0.22819400
1.46197800
3.00891100
4.20925700
3.01427800
5.39522700
4.22203100
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4.74791500
4.87017200
4.07082500
2.43810900
5.59929700
4.39149300
3.98048800
4.08874900
4.91200900
5.12203000
3.37099700
5.94057300
4.82454900
6.04739900
5.19688900
6.65613100
6.84942600
0.51987300
0.33568500
2.11487400
2.06859800
1.64161800
1.48390000
3.08563200
3.01758800
4.04662600
3.05237400
2.68120800
2.72343300
2.77224300
3.74746800
2.14595800
-0.11972100
-0.30750800
1.43089700
-0.70995400
-0.64803900
-1.10434100
-0.88013300
-1.77407000
-0.93858900
-1.54752900
-0.52778600
-2.00000800
-2.11748900
-1.71182500
-2.52076400
-0.54122700
-1.72700700
-0.01447600
-2.34130600
-2.18844500
-0.62576000
0.86859600
-1.78806900
-3.25341200

-0.97236500
-0.59559100
-0.69497500
0.37985300
-1.64709400
-1.16044800
1.03133900
-0.16079200
2.06184800
-0.32052300
-0.96355800
1.89436400
2.98420700
0.70597900
-1.24441300
2.69642100
0.58093500
-2.20791100
-3.70356400
-4.28189400
-5.68835600
-6.43341300
-5.69936200
-6.01993500
-4.33583600
-4.59512900
-3.37515900
-5.09654800
-3.29446900
-2.27323900
-3.60350200
-3.26040200
-0.41829700
0.57296000
-1.48285300
-2.47101300
-3.46128900
-4.53864600
-2.16271600
-4.32930000
-5.56179600
-1.94598700
-1.30832500
-3.03005500
-5.18056700
-0.93073600
-2.86475600
-4.90122900
-5.57621200
-5.14600500
-6.47450900
-5.39491800
-6.04012100
-4.61435200
-6.71449800
-6.98384300

4.20746900
2.09628700
5.39645500
6.31228400
4.20563800
6.32446000
0.21619100
-0.51611200
0.01415900
-1.44106400
-0.37407100
-0.91261100
0.58121000
-1.63929200
-2.00691200
-1.06948100
-2.36168900
-0.44264900
-1.20139100
-1.64899200
-2.28581500
-1.60382700
-3.21276700
-2.54024000
-0.39858800
-0.68729800
0.12769300
0.31399300
-2.66977800
-2.27497400
-2.92760400
-3.60012400
2.73567200
2.93065300
1.81502600
1.19962800
-2.80195400
-3.58902800
-3.29370500
-4.79633600
-3.26097800
-4.50112100
-2.72395600
-5.25475700
-5.37880000
-4.85369700
-6.19443600
-0.02367700
-0.37262900
1.26266600
0.50330300
-1.33860300
2.14388300
1.60414200
1.76205200
0.20213100
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-0.19659600
-2.26238700
-0.42422300
-0.20674100
0.28766800
-2.18896600
-3.08658500
-2.64729400
-4.45324600
-2.71586400
-4.02268000
-1.94001700
-4.94437500
-5.15323500
-4.37927100
-6.43125900
-6.97011200
-6.65949700
-6.84401200
2.36110700
1.54441300
3.09795300
1.41354400
1.07176600
3.74754300
2.96602200
2.19187100
3.83603100
-0.77756400
-0.97279500
-2.31138600
-1.88973600
-1.78536400
-3.23507700
-3.70073700
-3.66619800
-4.58040700
-3.36807900
-4.54682600
-3.30179800
-5.00637100
-4.93170700
-4.87703800
-5.69372900
-1.02974100
-2.06961500
-0.37534000
-0.78632400
-0.45949000
3.65756300
3.38042800
4.64369500
2.62810000
2.47743200
1.84384400
1.56584700

-6.20028800
-7.41557300
-1.43855200
-0.68485300
-2.69483700
-1.77301800
-0.77353600
-3.01232600
-1.02471500
0.18261900
-3.24698600
-3.78312600
-2.26358200
-0.24817600
-4.21371900
-2.52639800
-1.69459200
-3.43721000
-2.64860100
3.04465400
3.57586800
3.67397400
4.64947800
2.97248500
3.09445200
5.05381400
5.87424600
5.45236400
4.72838400
3.25615000
4.13363900
5.64808900
3.03192700
4.13152400
5.32487300
2.90045800
5.28816500
6.28353200
2.86858800
1.98537100
4.06118200
6.21674600
1.91327200
4.03461900
5.00246800
4.80046200
4.34773500
6.03708800
2.35009700
6.78389900
7.44316000
7.08193300
6.87974400
5.84242900
8.03034400
5.95645500

3.12925100
2.44419100
4.01162300
5.24982500
3.73604900
3.93595100
4.32635000
3.49432500
4.25640200
4.68216200
3.43403900
3.20878800
3.81118600
4.55627600
3.08702500
3.76361600
3.29517400
3.20130100
4.77357000
1.64594600
0.67845700
2.68961600
0.62594400
-0.08796300
3.33059000
2.97808800
2.46062500
3.99474900
3.20971700
2.82822400
1.26388300
2.07455500
1.72156500
0.11922600
-0.45798500
-0.40819400
-1.53704300
-0.07075700
-1.48503000
0.04485200
-2.05194400
-1.97753700
-1.88334500
-2.89318600
4.69373300
4.97149100
5.27628800
4.94797000
3.47625500
4.47089000
3.64398300
4.84765400
5.58163900
6.51093900
5.72328600
7.56165600
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3.07324400
0.93465200
1.94182800
0.79321400
1.45939700
0.33289100
0.08464600
0.24803200

-1.85403500
-2.62090800
-2.31863500
-1.49391200
-0.71024000

0.29562800
0.91088600
0.14251800
1.27457600
2.27332100
3.20054500
2.59826100
4.54303300
3.32495600
1.56579900
5.26135900
5.03177300
4.65432000
2.83720800
6.29726500
5.21668000
3.46180200
3.82677100
4.06152400
4.76932600
3.39028300
5.00675000
3.77844500
5.35892100
5.03779900
5.46161100
6.08992600
0.05248000
0.07128000
1.90511600
2.08636100
1.80640600
1.49228400
3.13943200
2.84727400
3.89511600
2.73475500
2.67209300
2.29465500
2.19477600
3.34115400

4.94198400
8.15035500
8.83649500
7.11251800
5.14234900
9.05102800
7.20211900
5.01637200

-0.85955800
-1.52907900
-0.20620800
-0.23129200
-1.67076100
-0.82684300

0.27610600
1.00571100
-0.19132500
1.33002400
0.55428700
0.34531900
0.18068300
-0.24082500
0.61679300
-0.40350800
0.34608100
-0.61689800
-0.40536900
-0.68900600
-1.07392900
1.57882600
0.50726800
2.83584500
0.69376600
-0.47806900
3.01158300
3.67650700
1.94645300
-0.13893600
3.98779200
2.09145300
-2.32307800
-3.93101300
-4.26152900
-5.72042000
-6.44008100
-5.93846900
-5.90662000
-4.00933400
-4.12752300
-2.99650800
-4.71892500
-3.30853800
-2.25618000
-3.47716100

6.39451000
6.77712400
4.99926500
7.70099700
8.27455400
6.87196100
8.52048700
2.93940600

0.00199900
-0.39973900
0.74756700
-0.81998000
0.60955300
1.44756200
0.57191800
0.29456700
-0.34601000
1.26698800
2.63153200
3.88524000
2.44162500
4.92027700
4.05841000
3.48453000
1.48878700
4.72305400
5.87583300
3.32535900
5.53261000
-0.10220900
-0.93488200
-0.28679600
-1.94600600
-0.79868800
-1.29868600
0.33941300
-2.12947000
-2.58958000
-1.43878500
-2.92005100
-0.41320700
-0.90562400
-1.38942100
-1.86143500
-1.08243100
-2.75598500
-2.11766600
-0.19364200
-0.50670900
0.21173800
0.62216500
-2.54144200
-2.24868900
-2.83585000
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1.67176800
-0.27406200
-0.83625100

1.08376200
-1.12341500
-1.01956400
-1.27969400
-1.55928300
-2.04985700
-0.88056000
-2.33051500
-1.36943500
-2.57967900
-2.23580000
-2.73603900
-3.18049200
-0.53746700
-1.59838900

0.06502600
-2.01904300
-2.11408300
-0.35352300

0.85588200
-1.39278600
-2.83841200

0.12917800
-1.71663400
-0.66407900
-0.54633900

0.14680200
-2.39556900
-3.36845700
-2.74825700
-4.70745600
-3.08233400
-4.09883300
-1.97899200
-5.09571000
-5.46654000
-4.37669400
-6.55699100
-7.05796700
-6.68798300
-7.08623900

1.59220400

0.99688600

1.70652600

0.58530300

0.94321400

2.02771600

2.35646000

2.60906000

2.63640700

0.33716600
-1.02044200
-1.72564100

-3.46397600
-0.22860600
0.64303200
-1.51409300
-2.42284100
-4.10389500
-5.34625400
-2.95740100
-5.43990900
-6.26135800
-3.04394900
-1.98197800
-4.28687000
-6.41251500
-2.14041400
-4.35736700
-5.05234800
-5.96223000
-5.00618300
-6.80474400
-6.01137600
-5.84350700
-4.29285200
-6.75220600
-7.49873900
-5.77625800
-7.40903600
-1.14944000
-0.24737300
-2.37452100
-1.60818900
-0.60473500
-2.95632300
-0.97502500
0.44251100
-3.30370100
-3.71797200
-2.32532600
-0.20023200
-4.35473100
-2.70192600
-2.20679200
-3.78210100
-2.39914400
2.96793000
3.60008900
3.54430800
4.59388500
3.18546600
2.87852700
4.86179100
5.63431300
5.16458000
3.78902600
3.92421700
3.26268200

-3.42941100
2.65237100
2.57332500
1.76843100
1.29079400

-2.44338100
-3.05764100
-3.05629000
-4.21848200
-2.62714100
-4.21756300
-2.61931000
-4.80107500
-4.66718600
-4.66606000
-5.70415400
0.49268100
0.31452600
1.76746000
1.34584900
-0.63975900
2.80343800
1.97733300
2.59220700
1.17553400
3.77467100
3.39571700

3.98758500
5.14132800
3.91533400
3.84937500
3.76287900
3.86402400
3.68645700
3.72456600
3.79088400
3.92225800
3.70442100
3.60873400
3.79665800
3.63648900
2.79618300
3.51909400
4.54910600

1.68344800

0.64606200

3.02673100

0.77606800

0.35691700

3.82318100

3.11763800

2.20335600

4.42250700

3.33260500

3.64415800
2.53938900
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-2.14372800
-1.37318000
-2.24133800
-2.61972100
-2.39630200
-3.32415900
-2.86648700
-1.84407200
-3.79413500
-3.48938100
-3.56748200
-2.68286200
-4.33891600
-3.93380700
-1.06835300
-2.04539300
-0.87936000
-0.30176200
-1.84548100
3.21735200
2.60638900
4.21637100
3.27939900
2.15858000
4.44851000
2.20908400
1.25013600
4.49929300
5.32725000
3.37937900
1.33365200
5.41567700
3.41713700

-0.73732300
-1.40432000
-1.33898400
-0.10360600

0.11408600
0.89969400
1.68577000
1.00222800
2.09416000
3.10506500
2.82797400
2.60494000
2.85730800
2.39501300
2.55897200
2.66408700
3.02241800
2.42900800
2.18398000
2.68467700
2.26139400

5.38999500
5.67975300
4.14367700
6.50083200
7.84516900
6.20710300
8.86992800
8.09131700
7.23400300
5.16598400
8.56911200
9.90491800
6.99367800
9.36969800
3.31210700
3.45180400
2.23696200
3.74401300
2.02082100
6.46173600
7.21177400
6.49881700
6.71956600
6.50180000
7.22063800
6.78017600
6.10335600
7.50889100
7.38536100
7.28783300
6.60245000
7.89792500
7.50606600

0.39683100
0.13073000
0.74618200
1.22439300

-0.80754500

-0.62388700
0.69746000

1.51352900
0.89053500
0.92778700
0.48869000

-0.86163400
1.44961500

-1.23713800

-1.62064900
1.06063200
2.49428700

-0.27862400

-2.27625700
1.81047300

-0.57500800

1.94375100
3.50909400
1.57985300
1.10413100
1.44506800
-0.07799900
0.62655100
2.34773400
-0.89150800
-0.33300500
-0.54376200
0.90189800
-1.80082600
-1.18096600
5.03403500
5.51380100
4.96266100
5.68796600
2.41024500
4.64404500
4.12845000
4.19516100
6.12910200
6.94230600
6.71123600
8.30734700
6.49971600
8.07727300
6.09138400
8.87921200
8.92664700
8.51369400
9.94329400

0.87446600
0.04935700
1.72056200
0.53830200
1.26932000
2.59847600
2.56240000
2.83218500

1.56655200
3.69236200
5.43488400
5.75352300

6.45516800
7.07765400
4.97964100

7.78091700
6.22135200
8.09235900
7.30745100

8.56638700
9.12393400
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4.52476500
5.59026700
4.58050100
6.70137900
5.54473600
5.69198800
3.76563000
6.75232100
7.51948300
5.71965200
7.61407700
1.08902500
0.96194600
1.61500800
1.46697700
0.42518400
2.06871500
1.81313600
0.85197900
1.29400900
0.89782100
-0.20171300
3.10978300
3.26244900
3.50342500
3.71372200
0.02918500
-0.19518100
1.56952400
-0.53770300
2.10520400
2.31807600
2.79487700
3.18266800
1.79296800
3.66314200
2.64314600
3.86187600
3.32331000
4.17700600
4.53508600
-0.81348100
-1.12339800
-1.87956900
-2.42599800
-0.33718200
-3.18449600
-1.70570200
-3.46097600
-2.63175400
-3.98304600
-4.47625800
-0.53099000
-0.80815300
0.40071500
-2.10286500

-0.08230500
-0.29297700
-0.63900100
-1.03536400
0.10739800
-1.39088100
-0.50016100
-1.58580100
-1.19343500
-1.82671700
-2.17322100
-1.10539400
-2.09193800
-3.85316200
-4.80690900
-4.89516200
-4.48322600
-5.81431000
-4.45870900
-5.43040500
-3.83144200
-4.64426300
-3.75400400
-3.11697800
-4.75114500
-3.35181800
-0.59216700
0.34798700
-1.48714900
-1.67536000
-1.25078500
-1.76111700
-0.07438100
-1.13388000
-2.65553700
0.55605000
0.36295700
0.02683300
-1.55001600
1.46476200
0.51677800
-2.13264100
-1.56353800
-2.69933400
-1.56959800
-1.10233300
-2.70123100
-3.13625200
-2.13985500
-1.12325700
-3.13827100
-2.14233000
-1.95685600
-1.62661900
-3.05365100
-2.35991900

3.15555800
4.04907500
1.86857100
3.65267100
5.05760900
1.48337400
1.16795400
2.36955100
4.34943800
0.48940300
2.06493500
0.25889000
-1.09580800
-0.65771900
-1.86370900
-2.19368700
-2.72061600
-1.58986200
0.54252200
0.80770200
1.43996700
0.30728800
-0.28046700
0.59814600
-0.03470800
-1.10264600
3.76778200
4.18903300
2.67444400
1.42227400
-2.34988600
-3.64654000
-1.99996400
-4.54615600
-3.97278800
-2.89402600
-1.01825600
-4.16996600
-5.54070200
-2.59002200
-4.86909400
-1.76027500
-3.01115800
-1.03021400
-3.51497900
-3.60180400
-1.52512900
-0.05116700
-2.77325700
-4.48476200
-0.93130900
-3.16179900
4.49170900
5.89232100
4.15383400
3.71462300
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-3.07984500
-2.35175200
-4.31307300
-2.87679000
-3.59618300
-1.57877700
-4.59404500
-5.06626700
-3.79315900
-5.95008700
-6.71355800
-6.27855100
-5.94345200
3.51558200
2.54923000
4.86578700
2.73458100
1.55527100
5.03699500
4.99301300
4.21202000
6.10021900
5.69288200
-1.58462200
-1.26983300
-3.44421100
-3.25008100
-2.35417000
-4.71797100
-5.93094600
-4.74169100
-7.12451600
-5.94028500
-5.93824300
-3.80731900
-7.13684800
-8.05006200
-5.93309800
-8.06869100
-0.66809900
-1.11419100
0.22874900
-0.35293700
-0.10762600
6.35119200
6.43465200
5.48313000
7.61022000
7.56143300
8.84937200
8.72988400
6.60270000
10.02013700
8.89572100
9.96161300
8.67934300

-1.36939400
-3.67651500
-1.71458000
-0.33861500
-4.00335200
-4.42763100
-3.03337900
-0.94125900
-5.02969600
-3.39241700
-3.40412400
-2.66381200
-4.38320400
2.70834300
3.58038600
3.13641100
4.65076200
3.26257400
4.19378900
2.94793100
2.33014800
3.55027700
2.58565800
3.60908100
2.59622300
2.88278600
4.08896400
2.20850900
2.70405200
3.20319000
2.01367000
3.02407000
3.72232400
1.83222600
1.63708000
2.33653200
3.41672100
1.30345700
2.19685000
4.19956400
4.22265600
3.57258100
5.22829300
2.02864900
3.42153400
2.35685300
3.82066500
4.17547200
5.54539000
3.52350100
6.25202600
6.05879800
4.22706500
2.45924500
5.59306000
7.31374700

3.56635100
3.32726000
3.01943700
3.84682000
2.78323200
3.44972300
2.62600500
2.89067900
2.48166400
2.06378300
2.85262700
1.31349500
1.59767600
3.55870500
3.88046400
3.03045400
3.79315000
4.21456700
3.25977800
1.52055400
0.82402500
1.06331400
3.49635200
5.52900000
4.62011700
4.08189800
5.34891800
3.82243500
3.37357700
3.88158300
2.14620300
3.18547700
4.83630200
1.45569700
1.74447300
1.96921700
3.59893600
0.50541400
1.42754300
6.55139400
7.55505900
6.59764400
6.31605000
4.48694300
-0.36945700
-0.60503200
-0.90165400
-0.69311200
-0.98130700
-0.69697900
-1.26565100
-0.98419900
-0.98230100
-0.47766300
-1.26646700
-1.49078800
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10.97556200
10.87203400

0.77830100
0.78934500
0.35763600
0.11756200
2.19459700
2.32060700
1.38173800
0.35849800
1.41900400
1.77833200
3.03415400
4.39145100
2.63575200
5.33325800
4.71904200
3.58667800
1.58184500
4.93265500
6.37736800
3.26822200
5.66775600
2.60258900
3.53462500
2.15783900
4.03291500
3.87965300
2.66208900
1.40181300
3.60510200
4.75311200
2.31330900
3.99832900
2.72729600

3.65323400
4.96651400
5.91208600
6.44277500
5.37519300
6.67120100
5.80860900
6.50784800
5.18115400
6.40650800
4.24278000
3.57995300
4.97765700
3.64333700
2.00601600
1.27271400
3.36350400
2.83366100
2.52063200

3.70964700
6.14156200

-2.05096800
-2.80132200
-2.50153400
-1.23589200
-1.55549800
-0.61903800

0.59624700
0.29358200
0.90359100
2.09213100
1.71568200
1.58212700
1.51685900
1.26691900
1.72762900
1.21429800
1.54171900
1.09140500
1.15351600
1.04949400
0.84167900
3.30720200
4.23378400
3.44869400
5.25028000
4.16649400
4.45873600
2.78348900
5.36044500
5.95594500
4.54250500
6.14673400
-0.83878100

-1.41237100
-0.04753800
-0.47964800
-1.41012700
-0.62347100

0.29679700
0.23126300
1.05864200
0.51717900
-0.63809500
1.25402500
1.61376400
2.04769600
1.12106600
-1.33479800
-0.94929500
-0.28552200
-2.41809000
-1.59284500

-0.98610500
-1.49221000

-1.55824400
-2.35556000
-0.65480600
-1.87149100
-1.28303400
-0.04890400
-0.19730700

0.03320700
-1.24459600
0.82247100
2.09694400
1.75327600
3.42689300
2.73126500
0.72843600
4.40085900
3.67728300
4.05717600
2.45451400
5.42580500
4.81711300
-0.30329300
0.19315800
-1.62925300
-0.62467500
1.21899900
-2.44681300
-2.03392000
-1.94787700
-0.22013600
-3.47202300
-2.58654800
-2.40482200

-3.68579700
-4.02584500
-5.16739800
-4.93153200
-6.11206500

-5.34162000
-2.76291300
-2.95332600
-1.91101900
-2.46856200
-4.43551200
-3.64070500
-4.63555700
-5.34344500
1.18740700
1.81209900
-0.03441600
-1.07078800
-5.19406400



—=Hoj--HoloNoNel- A oNoNoNoNoloh-NoNoN=-l:-l: o - Nol-"NoN-HoNoNoNoNoNoN gy HoN"NoNHoNoNoNoN=j =R HoN:HoN: o NoNe!

2.96412200
1.18939300
2.11816800
3.98479500
0.33791000
0.81511300
0.80022700
2.48835300
-0.68642800
0.13954200
4.44187600
4.26824200
5.23790500
4.87942500
3.63916900
5.84830400
5.36753200
5.67604600
4.72841800
6.45297500
6.15444600
3.11603900
3.12752500
4.35225700
2.42148100
1.33463100
2.96497300
0.78882300
0.92880800
2.40590500
3.81523400
1.31443900
-0.05795700
2.83030300
0.71922800
-0.36737100
1.14763500
0.90156800
0.32863400
0.55865100
1.51374900
0.46081800
-0.34135100
1.37678400
-1.99773000
-1.11439500
-2.82897100
-3.56240200
-1.59725700
-3.58566500
-4.80923600
-3.07441400
-5.50394500
-5.21249600
-3.77244200
-2.13339400

-2.12158900
-1.14007000
-2.20342400
-2.48238400
-1.21793700
-0.71956900
-1.75159300
-2.61947400
-0.86245000
-1.81454800
-3.07494800
-4.22654500
-3.20227500
-5.43884600
-4.18334600
-4.41273100
-2.36097500
-5.53383800
-6.30921000
-4.47653000
-6.47567000
-2.30986100
-1.98095000
-2.27851700
-3.96273500
-4.30597400
-4.88370700
-5.58157900
-3.58267700
-6.16105000
-4.60788100
-6.53009100
-5.84908500
-6.88002600
-7.91623200
-7.87682400
-8.48654100
-8.48318500
2.85602700
4.12300200
4.12308600
5.40997200
5.62425300
6.31692200
1.20002400
0.08687500
-0.54237300
0.85365000
-0.79837300
-1.34376700
-0.90607100
-2.59091000
-1.69481300
0.06030100
-3.37566300
-2.92615300

-6.42368000
-5.13161300
-7.53154000
-6.52470000
-6.23601800
-4.20316200
-7.43983000
-8.46530200
-6.15535200
-8.30076100
-3.23180800
-4.02368400
-2.07316600
-3.69483400
-4.90770000
-1.73775800
-1.39923100
-2.55294100
-4.32870600
-0.83684600
-2.29588000
1.94766100
3.37616900
1.14792600
1.81868600
2.62958600
0.92627500
2.52891100
3.32971100
0.84128200
0.31214400
1.63536900
3.15698900
0.14462000
1.55159400
1.40925200
0.72146600
2.47367000
1.46980800
2.28037400
2.81324800
1.45890800
0.57683900
1.87251800
2.48805000
2.23107700
0.91487500
1.72564100
1.25267400
-0.05793200
-0.59268800
-0.46207000
-1.50720000
-0.30263900
-1.37562600
-0.04033800
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-4.98913600
-6.44728100
-3.36766300
-5.53232900
-1.97016500
-0.92688800
-2.46508900
-2.45583400
0.04315100
-0.21438200
-0.96906800
-1.14981400
-1.73497800
1.34672400
0.35033200
1.49011900
2.42933700
2.48055600
3.38600200
3.46983200
1.74688900
4.37340900
3.35624400
4.41805100
3.50064900
5.10796900
5.18683300

0.73249700
0.70782900
0.27674100
0.12532100
2.17311800
2.34231300
1.48638600
0.43730800
1.58195500
1.88892300
3.15668700
4.48784300
2.75951200
5.40056100
4.81798300
3.67837300
1.72160700
4.99769000
6.42292000
3.35699600
5.70868100
2.80908300
3.89262600
2.27029600
4.44887500
4.31488000
2.82661900

-2.93192100
-1.34118900
-4.33825600
-3.54607600
1.95188200
2.10924300
2.92780600
1.38993100
-0.00641600
4.20293600
2.49401100
1.83578900
3.25633500
7.59114800
8.02804700
7.41814100
8.46827300
8.73482100
9.05062200
9.56516700
8.27907000
9.89067800
8.84713500
10.14809500
9.76116600
10.33867000
10.79838400

-2.04032300
-2.77889100
-2.48194900
-1.18347800
-1.62804400
-0.72970700

0.54447100
0.29416800
0.88473300
2.00732400
1.52974000
1.24543300
1.39064900
0.83453500
1.34780300
0.99061900
1.56832900
0.71211100
0.60375900
0.87851600
0.38634400
3.18819100
3.96010800
3.47285300
4.95277900
3.78624000
4.45869800

-1.90232200
-1.91436000
-1.67664800
-2.61552800
3.79174400
4.07980300
3.71970100
4.60041100
2.70690900
3.05584400
1.10153800
0.25740900
1.21261700
1.18387500
1.31657500
0.11366100
1.75595000
3.13141100
0.91774700
3.65529000
3.79097100
1.43892900
-0.15024200
2.80920500
4.72380100
0.77495800
3.21786300

-1.46148000

-2.26935300
-0.56996400
-1.77187100
-1.16862300
0.08958300
-0.03559300
0.13121300
-1.06960900
1.04135600
2.29017400
1.93825400
3.62657100
2.90898400
0.90862800
4.59702800
3.88675500
4.24056800
2.62332900
5.62857400
4.99482300
-0.07084200
0.37698200
-1.33882000
-0.43542300
1.36084800
-2.15119300
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1.39331200
3.92393100
5.29869100
2.39909600
4.35902100
2.74411100
3.65897600
5.00513500
5.92765800
6.43702100
5.37746800
6.70459300
5.86600000
6.58388100
5.25469300
6.44486900
4.31070000
3.66994200
5.06405000
3.69463200
1.97677700
1.28387000
3.40261600
2.76416200
2.52976600
2.96238800
1.21686800
2.12305900
3.96966400
0.37226500
0.85234400
0.82314600
2.48458300
-0.63755700
0.16789000
4.39387200
4.17506300
5.18582400
4.73951900
3.54701500
5.75004200
5.34868300
5.53370000
4.55465700
6.35345400
5.97638300
3.01562400
2.99153700
4.27265800
2.23673800
1.07817400
2.78868300
0.47106900
0.66166700
2.16701900
3.69043200

2.93850600
5.20023200
5.52638400
4.65273000
5.96864100
-0.91201400
-1.48271000
-0.14317000
-0.56205400
-1.51280000
-0.66215500
0.20009100
0.07123400
0.88701300
0.34477900
-0.82227200
1.18955900
1.54411300
1.96848400
1.10013600
-1.47094500
-1.07588400
-0.46282600
-2.52980800
-1.60276700
-2.13039100
-1.09895600
-2.16305000
-2.52774600
-1.12710500
-0.67594900
-1.66109900
-2.57919600
-0.73147300
-1.68488100
-3.17777700
-4.31201200
-3.35022100
-5.55093000
-4.23351200
-4.58719900
-2.52220800
-5.69064000
-6.40679200
-4.68549200
-6.65315500
-2.54451000
-2.28351000
-2.53992200
-4.14732500
-4.45184900
-5.06851200
-5.69045900
-3.72737900
-6.30769800
-4.81932900

-1.69356800
-1.70361800
-0.07395400
-3.13097700
-2.33686100
-2.26913800
-3.55825500
-3.86404200
-5.02913900
-4.82877600
-5.97179200
-5.18668600
-2.60145300
-2.77092400
-1.73393900
-2.34357200
-4.22249100
-3.40760200
-4.41061700
-5.12466200
1.29971800
1.94391200
0.12589600
-0.97879900
-5.07559100
-6.30950100
-5.01668500
-7.42496000
-6.40818000
-6.12874800
-4.08547300
-7.33673900
-8.36206000
-6.05136500
-8.20378400
-3.13328800
-3.93900200
-1.97780600
-3.62644900
-4.82126400
-1.65861900
-1.29470200
-2.48743600
-4.27105300
-0.75997100
-2.24321700
2.03713400
3.47863500
1.27312600
1.79879500
2.52058800
0.91148400
2.33756500
3.21338500
0.74287000
0.36294000
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1.00543900
-0.43139000
2.59650200
0.35179800
0.60039900
-0.74054000
0.68080700
0.47067900
0.67380700
1.66106700
0.46959300
-0.27752400
1.21264100
-1.77398600
-1.15072100
-2.95376600
-3.44679600
-1.79244700
-3.83470100
-5.03476300
-3.46360000
-5.84627100
-5.32966500
-4.27809700
-2.53662900
-5.47066400
-6.77068500
-3.98394300
-6.10523300
-1.85727600
-0.84436600
-2.29893200
-2.45545900
-0.10058500
-0.03535100
-0.92471600
-0.98321100
-1.51325400
1.06823900
0.02712500
1.29133500
2.01131600
1.52692200
3.39540300
2.40552300
0.45480800
4.27547100
3.77663100
3.78160900
2.01484600
5.34671000
4.46739100

0.73445200
0.86031400

-6.63921900
-5.92871000
-7.02585700
-7.99144800
-8.65552800
-7.90813900
-8.48642200
2.69416100
4.02310800
4.10899200
5.26782900
5.36114600
6.30430200
1.41061600
0.01812400
-0.49077400
1.13830500
-0.91482400
-1.32072200
-0.82318600
-2.65227900
-1.63879600
0.20511200
-3.46271500
-3.02639900
-2.95940200
-1.24349100
-4.48914200
-3.59419700
2.01018800
2.07810200
3.01214900
1.38378100
-0.21405200
4.13635200
2.33401400
1.83287600
3.24995800
7.54715600
7.87879200
7.34851700
8.55783300
9.64489700
8.42039900
10.58198000
9.75873400
9.35027600
7.57491500
10.43545100
11.42305900
9.23282100
11.16277200

-3.60402300
-4.65870800

1.44979000
2.89602100
0.04854600
1.28518200
2.12367700
1.25432200
0.36591900
1.71686000
2.42461900
2.89269200
1.55372900
0.60172100
2.01184900
2.31840300
2.31052300
1.08511400
1.58682400
1.49692100
0.25219200
-0.28376700
-0.01410000
-1.06840800
-0.09539100
-0.79859900
0.40605500
-1.32752900
-1.47955800
-0.99897000
-1.94001800
3.72103000
4.12586600
3.69713400
4.38972800
2.90170600
3.25903200
1.30333800
0.33103800
1.18364700
1.27877900
1.34043600
0.22563600
1.87441100
2.60935700
1.69907600
3.15819900
2.75264000
2.25012700
1.13149600
2.98033300
3.72480900
2.10836000
3.40677800

0.18213500
-0.08340000
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0.28179400
0.03474000
2.08531600
2.06490100
1.05232200
0.04299600
1.17805400
1.19653100
2.62522200
3.93482700
2.41925700
5.01724000
4.11243300
3.50611100
1.41639800
4.80276400
6.02662300
3.33232100
5.64846500
1.58879500
2.29507200
1.03061100
2.46369800
2.72143600
1.20637600
0.44157700
1.92601200
3.01289800
0.77550000
2.06085100
2.60399500
3.74506700
4.79418100
5.91526500
6.58685600
5.51472100
6.52616300
5.43715200
5.98564400
4.68414100
6.15263800
3.87434800
3.07451100
4.45486900
3.40756500
1.74071600
0.73505800
3.07672100
2.78821600
2.82958100
3.49331600
1.43360000
2.79701700
4.57170300
0.73085400
0.88998200

-3.54701200
-3.15719300
-2.89289400
-1.43045500
-0.58255400
-0.86008100
-0.82721500
1.25752600
1.71472400
1.66804600
2.03924400
1.96103700
1.41125200
2.33956400
2.02834100
2.30340400
1.91764000
2.57828600
2.52787900
1.91122800
3.11586400
1.30849400
3.68534400
3.61258400
1.87481600
0.40085300
3.06323800
4.61771200
1.38840900
3.50422600
-2.83136800
-3.78807000
-2.55983600
-3.30645000
-3.83809000
-4.03281100
-2.59206300
-1.48664900
-0.75732800
-0.93584500
-1.92090600
-1.86017900
-1.29526200
-1.14898600
-2.57608700
-1.30846400
-1.37485900
-1.04414100
-3.43987400
-4.98263400
-5.95895000
-4.88392100
-6.79974900
-6.07379900
-5.72129600
-4.13834100

1.17651500
-0.53203400
0.15346600
0.68629900
-0.11308200
0.20402200
-1.16957600
0.05672000
1.09543000
0.58575400
2.44360600
1.41388100
-0.45421600
3.26431900
2.85629900
2.75108000
1.01482300
4.30860000
3.39516500
-1.62421600
-1.77798900
-2.76459800
-3.04174300
-0.91317700
-4.02620600
-2.67822800
-4.16917200
-3.13870300
-4.89662000
-5.15285600
-1.18192900
-1.95975600
-3.00655500
-3.76110500
-3.07580900
-4.47728900
-4.33188800
-2.10302300
-2.71730700
-1.52749500
-1.39629800
-4.03155600
-3.53902400
-4.63757100
-4.71762200
2.10410800
2.35259900
0.54216400
0.79009600
-3.11042200
-3.88141600
-3.26054700
-4.75198800
-3.80394200
-4.12993100
-2.68842700



siioNasiiasBaoNloNsNoNoNoNOI A2 NoNoNoNoNoNoN--NoNoN:-NicaNoNaaloN:-NoN:-NoNoNoNoNoNoR2R:NolaloN-NoN: - NoNoNeN@Nsiasiie]

1.41133200
3.33634900
-0.34796800
0.86704400
4.78321100
4.94662500
5.42477800
5.73140900
4.44716600
6.20574200
5.29809800
6.36726200
5.84050800
6.67914000
6.97810200
2.81013200
2.66014800
4.12197400
2.23406200
1.01052700
3.00177400
0.55927000
0.42092300
2.53330900
3.94851000
1.31062700
-0.39350600
3.13075400
0.80005500
-0.15719100
1.50745500
0.63117100
-0.30459100
-0.28084400
0.67892500
-0.65657400
-1.54363000
0.11718000
-2.51392200
-1.41982600
-1.17872600
-2.67588400
-0.67266900
-0.55452900
-1.13707300
0.66399700
-0.51978000
-2.07773100
1.27414900
1.11904400
0.68765600
-0.98281800
2.21129900
1.16706600
-3.73985200
-3.44421200

-6.68307000
-7.54508700
-5.62243100
-7.33677800
-4.73365100
-6.13153600
-4.05071200
-6.81322700
-6.70317900
-4.72798700
-2.97934000
-6.11221500
-7.89259600
-4.17039000
-6.64113400
-1.73617100
-0.78905400
-1.92217100
-3.32379100
-3.38404300
-4.46869600
-4.61439000
-2.48452100
-5.69296000
-4.40167100
-5.78686700
-4.66718900
-6.58815200
-7.11277300
-7.37728500
-7.92189100
-7.08230200
2.00057300
3.50881000
3.87306600
4.31196900
4.03596800
5.41918400
0.52633200
-0.31216900
1.33741900
1.86853100
0.23153700
2.10613700
3.27591300
1.65048900
3.97677100
3.63962500
2.35636500
0.75171000
3.51948100
4.87914100
1.99281200
4.06591600
-0.05095900
-0.96496800

-4.87791800
-5.33129000
-4.22241800
-5.55471100
-0.68941800
-0.74567400
0.36565000
0.18724900
-1.52224700
1.30465100
0.48707600
1.21301500
0.11497900
2.10840500
1.94041500
3.30536900
4.41445000
2.66380700
3.91842700
4.59642100
3.71769500
5.06283600
4.74696000
4.20051900
3.19254200
4.87467600
5.58456900
4.04597500
5.38831700
4.92188100
5.18177800
6.47184800
0.61943600
0.82538900
1.20144800
-0.41888300
-1.19595000
-0.53541200
2.35001800
2.77841200
4.28940100
3.50619100
3.82542900
5.37671200
5.89296200
5.91808600
6.92666100
5.48770600
6.95292500
5.51388200
7.46100000
7.31668500
7.36628600
8.26898500
1.69549600
1.16991300



ToDZOQOTOQO@DIOOCQOD D QT T OIDO T T

(S)-E

=z O

opITrmaozmaoDmoaoaoaoaomzZmaomamaooaawoDn T o0 0T

-4.51277200
-4.19566700
-1.06391900
-1.02409300
-1.52971400
-1.60419300
-2.41080700
-0.16105200
-1.18065900
-0.13089200
0.85330700
0.55890700
2.09431100
1.48902000
-0.40643800
3.02357400
2.32214700
2.72672700
1.24386000
3.98047100
3.45041300

0.43220600
0.54149100
0.21990800

-0.43221200
1.70675600
1.72792100
0.54908100

-0.38848400
0.51724900
0.63636500
2.40528300
3.25070300
2.95511700
4.61349600
2.84947700
4.31738000
2.31934300
5.14750000
5.25548000
4.72806500
6.20958800
0.18271000
0.52767000

-0.68965800
0.05071700
1.16810300

-1.17255400

-1.00980200

-0.79873300
0.34143300

-1.83879800

-1.17001400
1.91908200

-0.32081100
0.63393500
-1.37489400
3.76508600
1.33720500
0.34715600
1.95436800
6.25631700
6.64866600
5.63228700
7.37323900
8.50543100
7.29609300
9.53576200
8.58205600
8.33094100
6.43285000
9.45149900
10.40761500
8.26063200
10.25591600

-3.47065500
-4.55148200
-3.27770700
-3.14138900
-2.75489100
-1.22387900
-0.51752800
-0.76668500
-0.92694000
1.33859400
1.81019300
1.80418600
2.06120400
2.07191100
1.59337500
2.32743100
2.02013800
2.33903200
2.06773900
2.50462000
2.54159200
1.62063600
2.83348800
0.75364300
3.14745400
3.54539800
1.07015800
-0.17903100
2.26452400
4.08715000
0.37781500
2.50836100
-2.91511900

2.42654500
0.96763400
2.20452100
1.59193700
0.55874800
0.12194500
0.41120000
-1.67308000
-1.59014900
-2.57422700
-1.74236600
-2.51363800
-1.10022500
-2.64989300
-3.01005300
-1.23094500
-0.48423700
-2.00776500
-3.25064000
-0.72013900
-2.10767900

0.74915000
0.61404400
1.80530300

0.16349700
0.30621400
0.58894500

-0.11457900

0.39057300

-1.12582200

-0.26361100

-0.15193300

-1.27340100
1.11626300

-1.13067700

-2.25872300
1.25322200
1.99347100
0.13104600

-2.00734500
2.24264800
0.24079600

-2.05950200

-2.68506300

-2.74134000

-3.95789200

-2.17543000

-4.01297400

-2.28706500

-4.62919000

-4.41985500

-4.52118900

-5.62103700

-1.10087300



T TOZITZIOoO@DnoOoIaooocoovn IO o@D DI IO OO0 0T I ZOD T O I I OOD DI OORn

2.89675200
3.58907900
4.47494800
5.31979200
3.90761700
4.89225700
4.43141100
4.75121900
3.86663500
5.33851700
2.40442800
1.76689300
2.78057300
1.77473100
1.71950700
0.81375400
2.66924100
2.55709900
1.81019100
2.33404900
0.41135200
1.50385300
3.40766200
-0.42519200
-0.02774700
0.11965000
1.93783100
-1.50221100
-0.52869400
4.25419700
4.46253800
5.09669400
5.47820300
3.81766000
6.11047200
4.95335300
6.30900500
5.61643100
6.73745800
7.10127400
3.02706700
3.00011000
4.20280700
2.71410500
1.67234800
3.50718900
1.42913300
1.05932100
3.24899700
4.31159500
2.21187200
0.61816000
3.86648600
1.93439700
2.07877500
0.89913900

-3.98659600
-2.96816900
-3.85270900
-4.28639700
-4.67200500
-3.25115500
-1.77505000
-1.16067200
-1.12590600
-2.10271200
-2.42516800
-1.75621700
-1.85132300
-3.23224800
-0.88950100
-0.93195400
-0.85343500
-3.17944700
-5.39319700
-6.50796600
-5.32286800
-7.50797200
-6.60553300

-6.31900200
-4.47196500
-7.41649300
-8.35720300
-6.23723400
-8.19385000
-4.65715300
-6.03662600
-3.77258900
-6.51330000
-6.75440600
-4.24298500
-2.69911100
-5.61698200
-7.58459900
-3.53318600
-5.98542500

-1.10963500
-0.02867100
-1.30436300
-2.63119600
-2.66744000
-3.75196700
-3.85038200
-1.78801100
-4.92759400
-3.70425900
-4.99723600
-3.88538600
-5.80334200
-6.26865400
-6.12194900
-6.60201100

-1.94682100
-3.42202700
-4.32635900
-3.77663200
-4.78185300
-5.14683000
-2.92266700
-3.77747200
-2.24427300
-2.40278300
-4.25361500
-3.66434600
-5.11324900
-4.64584200

2.01398400
2.48590400
0.17778700
0.85091300
-2.60448300
-3.29066900
-2.46525700
-3.80107400
-3.43222000

-2.97409300
-1.95347500
-3.64210500
-4.32308600
-2.84919700
-4.03838400
-0.80749300
-0.61498800
-0.10123900

0.21711600
-1.11310000
0.73615300
-0.17743600
0.89128400
0.34136800
1.26924300
1.53831200
3.02093100
4.01429300
2.16211800
3.92549700
4.86075500
3.68912200
5.55163300
5.03826500
4.39781700
2.96306200
5.33471000
6.27551800
4.21424400
6.10201500
7.17984500
5.95962400
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2.59534500
-0.29183000
0.00158100
1.04153100
-0.89638300
-2.08656800
-0.22188700
-2.14291600
-1.20756700
-0.72771400
-1.93949200
-0.46412400
-0.03008400
-0.58378700
1.22549600
0.10026500
-1.55777700
1.90784600
1.66471800
1.34728800
-0.33851500
2.88290200
1.88248800
-3.59719500
-3.65037900
-3.95119300
-4.26184300
-1.11667700
-0.16310500
-1.71568900
-1.94423300
-2.44607800
-1.00969000
-1.58814200
-1.72698400
-0.08741300
1.12769900
-0.46344200
1.94741900
1.43299100
0.35206100
-1.40209500
1.56132400
2.88972300
0.04484500
2.20055800

0.42712300
0.80894400
2.01930800
2.76491900
2.19570800
-1.81089300
-1.22825500
-2.87960800

-7.08082000
2.15439600
3.64777800
3.88486000
4.57156900
4.74179100
5.19444700
1.31440800
0.22745100
1.77401200
2.70674000
0.56639700
2.36765200
3.43983700
1.85211600
3.98169900
3.83483100
2.40888100
1.04910600
3.46741200
4.80282100
2.01738600
3.89469200
0.81166100
-0.10971300
0.59537200
1.55596600
-0.86381400
3.91437500
1.69086200
0.77828300
2.43867400
6.05731900
6.73338800
5.45195800
6.81454500
7.33977300
7.04470100
8.07858200
7.15506500
7.79215500
6.63734700
8.31007400
8.47531400
7.96274400
8.88708400

3.76230800
5.04382300
5.52187700
4.84208100
6.85033300
2.49951100
1.16482600
0.25840500

5.78419800
0.93901500
1.15163100
0.91687400
0.34572200
0.53398600
-0.65852500
2.66971700
3.21890000
4.75376900
3.86738200
4.33619900
5.90118400
6.62188600
6.27397400
7.70664200
6.34658500
7.35295400
5.69118900
8.07326500
8.26626000
7.62855900
8.91716400
2.67006400
2.08048400
3.68266800
2.21998600
2.66294600
2.20215200
1.20005400
0.63500700
0.86298000
-1.50435600
-0.86401100
-2.06784600
-2.42706200
-1.96701400
-3.75606900
-2.82020600
-0.94151000
-4.60901500
-4.12539900
-4.14297300
-2.45133000
-5.63752200
-4.80586800

2.12801200
2.05638100
2.76641400
3.44466700
2.55947500
2.31760200
2.87374000
1.64804000
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-3.24708300
-1.87454600
-3.70929100
-4.79676300
-3.39986000
-5.56072900
-5.04830500
-4.16562200
-2.55808700
-5.24698000
-6.39995800
-3.92073300
-5.84405900
-2.26542600
-1.41439700
-2.63332600
-3.06144300
-0.28447500
0.25886900
-0.76739900
-0.43009900
-1.27408300
1.01354200
3.35504300
3.28830400
4.25223000
3.36934000
2.66959100
4.06821400
2.66617200
2.12579400
4.06819000
4.61624500
3.36644100
2.12155800
4.61755400
3.36836400

0.42712300
0.80894400
2.01930800
2.76491900
2.19570800
-1.81089300
-1.22825500
-2.87960800
-3.24708300
-1.87454600
-3.70929100
-4.79676300
-3.39986000
-5.56072900
-5.04830500
-4.16562200
-2.55808700

1.96726400
0.00724900
-0.81124400
-0.53689800
-2.14792000
-1.57781100
0.48936600
-3.18403300
-2.34519200
-2.90220500
-1.35614100
-4.21328000
-3.71306400
3.39602800
3.57765400
4.35960700
2.91761800
1.16062100
5.78091900
3.21059500
2.48654900
4.01831100
3.07475800
7.42883000
7.22498100
6.92820600
8.90469200
9.79835100
9.40583500
11.16541000
9.41848900
10.77273000
8.71991700
11.65516300
11.84819700
11.14868900
12.72036300

3.76230800
5.04382300
5.52187700
4.84208100
6.85033300
2.49951100
1.16482600
0.25840500
1.96726400
0.00724900
-0.81124400
-0.53689800
-2.14792000
-1.57781100
0.48936600
-3.18403300
-2.34519200

1.28615600
2.42488700
1.07441600
0.22871400
1.38766200
-0.29329200
-0.02362200
0.86300200
2.04203600
0.02240700
-0.94609700
1.10918500
-0.38588900
3.47827300
4.14153500
3.11027700
4.05617200
3.63654200
1.47681800
1.40063800
0.64564900
0.85994900
2.73250700
3.21099900
4.28401000
2.83390800
2.91782800
3.73853700
1.81293700
3.46056500
4.60043900
1.53161300
1.17104000
2.35558400
4.10727200
0.67262000
2.14010200

-2.12801200
-2.05638100
-2.76641400
-3.44466700
-2.55947500
-2.31760200
-2.87374000
-1.64804000
-1.28615600
-2.42488700
-1.07441600
-0.22871400
-1.38766200
0.29329200
0.02362200
-0.86300200
-2.04203600
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-5.24698000
-6.39995800
-3.92073300
-5.84405900
-2.26542600
-1.41439700
-2.63332600
-3.06144300
-0.28447500
0.25886900
-0.76739900
-0.43009900
-1.27408300
1.01354200
3.35504300
3.28830400
4.25223000
3.36934000
2.66959100
4.06821400
2.66617200
2.12579400
4.06819000
4.61624500
3.36644100
2.12155800
4.61755400
3.36836400

0.15695200
1.67639900
0.77181000
1.92917100
0.54585800
-0.74861300
1.64822000
-0.93551600
-1.59451200
1.45317200
2.63938700
0.16280300
-1.93703100
2.30562300
0.01356200
-0.49314000
-0.03795900
-1.57030500
-0.32512500
-0.06025500
2.48616900
-0.32624400

-1.46940000
-2.15952900

-2.90220500
-1.35614100
-4.21328000
-3.71306400
3.39602800
3.57765400
4.35960700
2.91761800
1.16062100
5.78091900
3.21059500
2.48654900
4.01831100
3.07475800
7.42883000
7.22498100
6.92820600
8.90469200
9.79835100
9.40583500
11.16541000
9.41848900
10.77273000
8.71991700
11.65516300
11.84819700
11.14868900
12.72036300

1.01428700
1.18181800
3.13600900
2.54792600
4.57133400
5.11163100
5.41054400
6.48104100
4.45693500
6.77745500
4.97159100
7.31399100
6.89929000
7.42638100
8.38182700
0.08517300
-0.90562300
0.00265700
0.44653900
0.69943800
0.28187600
2.37197400

-0.93091600
-1.59708900

-0.02240700
0.94609700
-1.10918500
0.38588900
-3.47827300
-4.14153500
-3.11027700
-4.05617200
-3.63654200
-1.47681800
-1.40063800
-0.64564900
-0.85994900
-2.73250700
-3.21099900
-4.28401000
-2.83390800
-2.91782800
-3.73853700
-1.81293700
-3.46056500
-4.60043900
-1.53161300
-1.17104000
-2.35558400
-4.10727200
-0.67262000
-2.14010200

0.54656500
0.35149900
0.17901200
0.13830400
0.00008300
0.05642500
-0.23158000
-0.11799000
0.23560000
-0.40448600
-0.27157400
-0.34815600
-0.07433400
-0.58341900
-0.48360500
-0.46605200
-0.37107200
-0.29336700
-1.48560600
1.57319200
0.36936400
0.40301400

0.07036400
-0.45677500
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-2.01396400
-1.14248600
-0.28434400
0.65001600
1.16120700
0.38046500
1.37143700
2.68628100
3.26123400
2.59286200
4.36548100
3.02696400
1.74366900
4.79224400
4.89659800
4.12253800
2.49030400
5.64697600
4.45254800
3.99959300
4.10895000
4.93163000
5.14416200
3.39034700
5.96231200
4.84230900
6.07038000
5.21952100
6.67830100
6.87388600
0.52920400

0.33627200
2.10909800
2.05820700
1.64440700
1.45922600
3.07240400
3.03681300
4.06240900
3.07337300
2.72153600
2.69092100
2.74442200
3.71011000
2.09241900
-0.04254700
-0.26194400
1.48746800
-0.66511100
-0.68541800
-1.15014500
-0.94012900
-1.84931400
-0.96755900
-1.63712800
-0.58262000

-0.44491500
-0.15813400
-1.72084200
-0.89363400
0.36508200
1.13017800
0.09388900
1.22604400
0.49927600
0.81193600
-0.36899900
0.24749100
1.48595100
-0.92381300
-0.60501200
-0.61687000
0.47262300
-1.59419600
-1.05461000
0.97567400
-0.22513200
2.00364000
-0.39626700
-1.02574300
1.82460700
2.93356600
0.62735600
-1.32675300
2.62459000
0.49338700
-2.26447000
-3.75407400
-4.31529600
-5.71158200
-6.46908400
-5.71011100
-6.03512000
-4.38391000
-4.62810100
-3.43292900
-5.16082700
-3.30746000
-2.29316500
-3.60741900
-3.25986800
-0.50089300
0.48449400
-1.54988600
-2.54238100
-3.50647800
-4.58188700
-2.20640500
-4.36952000
-5.60594400
-1.98666100
-1.35310800

0.88602000
-0.63339400
0.62254700
1.55103800
0.82392500
0.81073900
-0.21428500
1.46009100
3.02449600
4.22127800
3.04579500
5.41999300
4.22080400
4.25156000
2.12991600
5.43739700
6.33546200
4.26189100
6.37556700
0.21954000
-0.49810700
0.00664500
-1.41896000
-0.34871900
-0.91553700
0.56107200
-1.62742000
-1.97381400
-1.08086400
-2.34656200
-0.42907400
-1.19620900
-1.68977600
-2.34814900
-1.67170500
-3.26595000
-2.62341400
-0.45857000
-0.77189200
0.08504400
0.24609900
-2.70599200
-2.29425100
-2.99218600
-3.62235100
2.77738100
2.97069700
1.81077400
1.23733300
-2.77230200
-3.55719300
-3.24859400
-4.74714400
-3.24117200
-4.43862500
-2.68050200
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-2.09735400
-2.19856500
-1.81863000
-2.64128200
-0.50407900
-1.69150100
0.05479600
-2.27662200
-2.17733200
-0.52700700
0.94041100
-1.69155500
-3.19089200
-0.07317300
-2.14299100
-0.32448500
-0.10119500
0.39758500
-2.08657400
-2.99013100
-2.53704200
-4.35471800
-2.62542300
-3.91050400
-1.82501400
-4.83797000
-5.05935500
-4.26082800
-6.32245200
-6.87539300
-6.54752300
-6.72237700
2.35978200
1.54595200
3.07252300
1.39942300
1.08662300
3.73169000
2.88973200
2.09575900
3.72826900
-0.85269100
-0.98177600
-2.19267700
-1.81455900
-3.08839400
-3.40172400
-3.63512400
-4.25563300
-2.97124800
-4.48855500
-3.38062200
-4.79946900
-4.49644600
-4.91244400
-5.46548200

-3.06895300
-5.21943700
-0.97030000
-2.90123600
-4.96927000
-5.65202500
-5.22099900
-6.56442900
-5.46602800
-6.12947900
-4.68387200
-6.81138400
-7.07939600
-6.29512400
-7.52363200
-1.53342500
-0.78684900
-2.77989000
-1.88639700
-0.89442500
-3.13233700
-1.16033000
0.06770900
-3.38181200
-3.89654100
-2.40653000
-0.38961200
-4.35368600
-2.68515400
-1.86214300
-3.60192300
-2.80510900
3.00856800
3.50498300
3.67464800
4.57510200
2.87679800
3.12321200
5.05049700
5.84078200
5.48772800
4.63248500
3.13149500
4.10502400
2.91438700
4.37229600
5.69039300
3.29397600
5.92370800
6.51663200
3.53533000
2.28338700
4.84896400
6.94330400
2.70134400
5.03487700

-5.19004400
-5.32811700
-4.77939100
-6.11606800
-0.00972800
-0.33721800
1.26164100
0.54413500
-1.29026000
2.14810800
1.58757400
1.78703200
0.25953100
3.12146100
2.47312400
4.04706800
5.28840700
3.75366200
3.99048800
4.38650700
3.55986800
4.33395500
4.73240200
3.51696800
3.26865200
3.90066300
4.63800600
3.17805800
3.87202100
3.40441500
3.31817800
4.88741500
1.59749700
0.60981900
2.63590100
0.53226800
0.14484800
3.29165200
2.90837300
2.37266300
3.93707300
3.05092300
2.81661600
1.33295300
1.72381600
0.20605100
-0.16234200
-0.50848400
-1.23772200
0.39283200
-1.58103200
-0.20753800
-1.94659800
-1.52439600
-2.13311800
-2.78496100
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-1.28869500
-2.32691000
-0.63926200
-1.18200200
-0.45135200
3.47962800
3.18953800
4.44260900
2.42303900
2.25128000
1.63201800
1.31073700
2.85370900
0.69465400
1.74706300
0.53077200
1.18897000
0.08817000
-0.19986800
0.15984000
-1.73472000

-1.84346600
-2.61114800
-2.29819900
-1.51066500
-0.67715100
0.34898700
0.92826700
0.15670900
1.23433100
2.35191500
3.30455000
2.73554400
4.63165700
3.47978300
1.71474000
5.36775400
5.09404200
4.79373300
3.01698100
6.39143700
5.36965200
3.49182000
3.79822400
4.11487900
4.70703700
3.34186200
5.02534600
3.87456300
5.32033700
4.93046100
5.49816500
6.02483700
0.06001700

5.10588000
4.82579300
4.64025800
6.19019400
2.25852800
6.80607400
7.45701100
7.14794600
6.84972800
5.77233300
7.99188900
5.83799800
4.87979200
8.06324500
8.82998400
6.98496100
4.99322700
8.95791400
7.03685400
4.97850700
5.16226200

-0.97009600
-1.65457300
-0.31183500
-0.34920700
-1.75969800
-0.89305900
0.19734100
0.93788000
-0.27883600
1.22718200
0.46134900
0.29406700
0.05201200
-0.28616300
0.59270900
-0.52552300
0.18328400
-0.69727200
-0.41965400
-0.83917100
-1.15009200
1.39079600
0.27559700
2.62184500
0.39390900
-0.69079700
2.73047000
3.49405500
1.62168200
-0.47248000
3.68762500
1.71339400
-2.43198900

4.42765200
4.63601700
5.17432600
4.51291700
3.49449800
4.41481000
3.58548800
4.81378800
5.50408400
6.38245000
5.67628400
7.41232500
6.24308500
6.70917500
4.99193200
7.58163900
8.08611100
6.82781900
8.38484200
2.80516100
2.01257600

-0.00068900
-0.37494400
0.74636100
-0.83956400
0.59135900
1.38005000
0.46549200
0.22972200
-0.46906900
1.07360700
2.42653300
3.70214000
2.20486000
4.72804900
3.89910900
3.23902800
1.23369000
4.49963800
5.70067600
3.05561900
5.30199000
-0.34793500
-1.14640300
-0.60979000
-2.19773300
-0.95181400
-1.66202100
-0.01035700
-2.45707600
-2.81340600
-1.86153000
-3.27902100
-0.43792900
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0.05196100
1.87574300
2.03290400
1.75484700
1.42411000
3.08002300
2.83636300
3.87865100
2.74056700
2.66405200
2.26216900
2.17496700
3.30394400
1.62845600
-0.18531900
-0.75897500
1.15058400
-1.06518900
-1.05581000
-1.33943300
-1.58463200
-2.12139100
-0.94973700
-2.36753400
-1.37707700
-2.63979900
-2.32551600
-2.76432900
-3.24980100
-0.55733700
-1.63429400
0.06315400
-2.05341700
-2.16337300
-0.35327800
0.86645600
-1.40881300
-2.88568700
0.14475900
-1.73095300
-0.53494700
-0.38138400
0.27209300
-2.27034900
-3.24419800
-2.62372300
-4.58473200
-2.95902900
-3.97539400
-1.85352500
-4.97335100
-5.34461800
-4.25339000
-6.43582600
-6.95918000
-6.56930100

-4.04619300
-4.41061400
-5.88161200
-6.58047900
-6.11170300
-6.08643200
-4.14401400
-4.28106800
-3.12188100
-4.83408600
-3.48867800
-2.42879900
-3.67430000
-3.65869200
-0.27199100

0.59803400
-1.57075100
-2.49827400
-4.22233900
-5.46814000
-3.07558900
-5.56461000
-6.38364000
-3.16494100
-2.09795700
-4.41109800
-6.53975800
-2.26113500
-4.48374300
-5.14296600
-6.03777100
-5.09606700
-6.86606700
-6.08662500
-5.91992900
-4.39217800
-6.81442400
-7.54847100
-5.85414700
-7.46080800

-1.17291000
-0.25609200
-2.40089900
-1.63218100
-0.63330900
-2.97693400
-1.00541000

0.41000100
-3.32599000
-3.73518600
-2.35209200
-0.23469300
-4.37495400
-2.72997900
-2.26075800
-3.81326900

-0.90940900
-1.40839900
-1.85054600
-1.05232400
-2.73211000
-2.11682100
-0.23053000
-0.55441300

0.15522900
0.60244400
-2.58647200
-2.31786100
-2.88758200
-3.46398600
2.58973100
2.50666400
1.68788200
1.30150800
-2.43456500
-3.03114100
-3.05642700
-4.18384900
-2.59286300
-4.20963100
-2.63258700
-4.77570300
-4.61892600
-4.66532300
-5.67243100
0.50797900
0.35132300
1.77412600
1.39470800
-0.59564200
2.82164900
1.96828400
2.63161800
1.24098000
3.78529700
3.44424100
3.94785800
5.08631100
3.87178000
3.86814100
3.74690000
3.96206000
3.71694200
3.64240500
3.93339300
4.04450800
3.81451600
3.61147300
3.99882900
3.79639300
2.95497900
3.71611500
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-6.94085800
1.74052000
1.11343300
1.89237500
0.71879400
1.01196400
2.33619600
2.42795700
2.52237400
2.77490100
0.58553900
-0.79457700
-1.57904400
-1.73877400
-2.08219000
-2.03818200
-1.55367600
-2.83218100
-1.86235600
-0.93571400
-3.13832500
-3.19655700
-2.65474000
-1.48164400
-3.75436200
-2.89339100
-0.79828900
-1.73932200
-0.67839800
0.02638900
-1.76159500
3.22259100
2.95844600
4.31595500
2.59977300
1.22178200
3.38600300
0.64783300
0.60225100
2.81079200
4.45783600
1.43938100
-0.42063200
3.43640100
0.98967200
-1.02712600

-0.72000600
-1.37064600
-1.34040700
-0.09425800
0.14347900
0.92697400
1.70223500
1.01329600

-2.39935000
2.89646800
3.51276900
3.47718000
4.51441000
3.06813800
2.83784300
4.85029000
5.65378100
5.14788900
3.60502100

3.75188800
3.16641100
5.31052400
4.20931400
6.67260300
7.79202100
6.85969700
9.07652500
7.65107300
8.14580300
5.98429400
9.25810800
9.93789200
8.28305400
10.26156800
3.25738500
3.49866700
2.16987200
3.69443500
1.94894500
6.48962400
7.11377500
6.47552400
6.99931800
6.87116200
7.64689300
7.38389900
6.35831300
8.16903400
7.74214500
8.03742400
7.27270100
8.66881300
8.43630900
5.15751900

0.33058900
0.06072900
0.66499900
1.17016800
-0.86375200
-0.67453200
0.65358700
1.46283600

4.71316100
1.46816700
0.43951600
2.80997100
0.55809500

-0.54677900
3.56843000
2.87895200
1.96390400
4.17027600
3.21587300

3.62143800

2.54617500

2.36521100
1.75385900
1.92195400

2.61809600

0.77754600

2.17474500
3.49841600

0.34226900
0.25019300
1.03842200

2.71692800

-0.54250800

0.69577900

5.04409100
5.55723200
5.04954500
5.61922900

2.29053100
4.43506900
3.57583400
4.51830600
5.71256800
5.93945700
6.67116000
7.10265800
5.20921100
7.83233000
6.50987500
8.05165900
7.26861600
8.56750500
8.95719000
3.50078400

0.83636200
-0.00058100
1.67493100
0.51492000
1.23321500
2.56284300
2.53136700
2.80823900
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2.11045100
3.11416200
2.82850700
2.69187100
2.75126400
2.46582600
2.72693200
2.54265300
2.84909300
2.39609500
2.32373700
2.48128600
2.21621200
4.54961000
5.62277900
4.61000600
6.74539200
5.57420400
5.73313600
3.78980500
6.80061200
7.56935700
5.76425600
7.67151800
1.12385700
1.01175700
1.68138800
1.55283600
0.51481300
2.15912900
1.90571100
0.91598800
1.36650600
0.94822600
-0.13385000
3.17201700
3.31111100
3.57472100
3.77776200
0.05703300
-0.15989400
1.60474000
-0.49887600
2.15203100
2.37744600
2.82712800
3.24025500
1.86370400
3.69372700
2.66451700
3.90517100
3.39074000
4.19640700
4.57712000
-0.75997200
-1.06921700

0.85547900
0.88090000
0.38998500
-0.97971700
1.32811600
-1.39807900
-1.72219300
0.89743400
2.38623200
-0.46150900
-2.45439800
1.62962800
-0.79135800
-0.10006800
-0.29613500
-0.64855200
-1.01621100
0.09754600
-1.37844000
-0.52047900
-1.55894900
-1.16294300
-1.80822500
-2.12902500
-1.15207800
-2.13708400
-3.89232400
-4.84360700
-4.94011900
-4.51167500
-5.84873000
-4.51040000
-5.47829900
-3.88607000
-4.70647300
-3.77771600
-3.14026100
-4.77084700
-3.36780800
-0.65373100
0.28151900
-1.53183400
-1.73888500
-1.28235100
-1.78848400
-0.09902000
-1.15081400
-2.68797500
0.54181700
0.33526300
0.01639300
-1.56402500
1.45548700
0.51433400
-2.19736600
-1.63808000

1.53737300
3.67125000
5.39898300
5.68352500
6.43705800
6.99174900
4.89308300
7.74732100
6.22872100
8.02498200
7.19479200
8.54717500
9.04425300
3.12195000
4.00970200
1.83188600
3.60470400
5.02079500
1.43787800
1.13539000
2.31839500
4.29704300
0.44137000
2.00691900
0.22430700
-1.13199600
-0.69476100
-1.90489100
-2.24437300
-2.75541500
-1.63122100
0.49765100
0.76250700
1.39776000
0.25364400
-0.30592100
0.57465200
-0.05859300
-1.12298500
3.73280400
4.16932500
2.63586500
1.38492100
-2.38008300
-3.67625900
-2.02499000
-4.57026200
-4.00654700
-2.91327900
-1.04362500
-4.18876400
-5.56459000
-2.60535300
-4.88344400
-1.80504200
-3.06048200
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-1.82405900
-2.36905300
-0.28483400
-3.12624200
-1.65084500
-3.40197400
-2.57436100
-3.92349300
-4.41517800
-0.48858400
-0.75491300
0.44205500
-2.06884000
-3.05853900
-2.31316900
-4.30040400
-2.85810100
-3.56567400
-1.53108200
-4.57704700
-5.06672000
-3.75881900
-5.94147100
-6.69252000
-6.28272500
-5.94068200
3.50855100
2.53639000
4.85606600
2.71756300
1.54289700
5.01483200
4.98967000
4.21936800
6.08946800
5.68804400
-1.72143300
-1.25850700
-3.33763900
-2.33078500
-4.68334000
-5.69543000
-4.98550600
-6.97519100
-5.46852300
-6.26743300
-4.19893000
-7.27030500
-7.74716600
-6.48372700
-8.26950000
-1.10125500
-1.66020000
-0.09532400
-1.01028700
-0.07959500

-2.77101900
-1.66015500
-1.17164800
-2.78904700
-3.20030600
-2.23713600
-1.22082200
-3.23096600
-2.25184900
-2.02571200
-1.70644100
-3.11764200
-2.42989000
-1.44682000
-3.74116000
-1.79526700
-0.41873400
-4.07058500
-4.48699600
-3.10904400
-1.02906900
-5.09303000
-3.47156100
-3.48136000
-2.74649500
-4.46369600
2.66812100
3.52714800
3.11849700
4.59995300
3.19532000
4.17392400
2.95497000
2.33678000
3.57973400
2.56988900
3.55263100
2.50532100
2.85777700
2.08119800
2.85000600
3.67895500
2.00410800
3.65557800
4.33538800
1.98523700
1.37779200
2.80916200
4.30122400
1.33093000
2.79400900
4.38483600
4.34554100
3.99603900
5.44686600
1.96045200

-1.07747500
-3.57096500
-3.64947900
-1.57916300
-0.09491700
-2.83164900
-4.54404300
-0.98717500
-3.22528600
4.45356900
5.85887600
4.09821900
3.69308500
3.58410700
3.28603000
3.05948600
3.87568600
2.76185100
3.37972400
2.64629200
2.96846800
2.44496800
2.10711700
2.90774800
1.35890300
1.64397400
3.58048000
3.91982200
3.06314600
3.85507800
4.24439400
3.30965400
1.55103200
0.84308100
1.10570000
3.52278200
5.31092600
4.53104800
4.02734200
3.72173000
3.46577700
3.98200400
2.38217400
3.43142100
4.81569900
1.83833800
1.97417600
2.35939500
3.84282100
0.99712700
1.93207600
6.36916500
7.31541600
6.55876900
6.09259600
4.49136100



oCrXrrZZxamaoxaoacaoamTma

Tsb-re

TIZIZTQOQORROZITOQOIZIOZOO0OO0O0OZIZITQOIDOZOO0OO0QOTITIOOO0T T T O

6.34581100
6.44065600
5.47546500
7.59813800
7.53499400
8.84549900
8.69723700
6.56994400
10.01003400
8.90311400
9.93711300
8.63547500
10.97193800
10.84276600
-3.05065400

0.74829800
0.78256200
0.32200500
0.07907300
2.15288500
2.25190800
1.27561900
0.26219100
1.29630900
1.64887400
2.99943300
4.34602200
2.68417900
5.36140000
4.60587300
3.70803100
1.64831800
5.04285700
6.39954700
3.45804600
5.83598600
2.30269800
3.05533700
1.91744400
3.43595700
3.34828200
2.30232900
1.30881300
3.06635700
4.01553300
2.00338800
3.36727200
2.68090100
3.62849300
4.93581500
5.89237200
6.42437300
5.36398700
6.65020100

3.47520000
2.41503800
3.87343000
4.24661200
5.61708100
3.61034900
6.33973700
6.11843700
4.32992200
2.54572500
5.69643200
7.40177900
3.82462600
6.25739500
3.77655400

-2.15390800
-2.92537700
-2.58499900
-1.35809800
-1.62588600
-0.65984500
0.52508300
0.20202300
0.79362700
2.06000500
1.76996200
1.89020400
1.35224400
1.62091200
2.19589100
1.08979400
1.18068300
1.22933900
1.71106700
0.74699400
1.01367500
3.31234000
4.40009900
3.30820800
5.43461400
4.44687700
4.34201400
2.50716600
5.40523400
6.26524800
4.31136200
6.20797000
-0.92247200
-1.50395700
-0.13347000
-0.56956700
-1.49652900
-0.72146500
0.20845400

-0.32796700
-0.57923600
-0.85709400
-0.63612900
-0.91850400
-0.63053100
-1.18801700
-0.92867200
-0.90067600
-0.41568400
-1.17931000
-1.40882800
-0.89717700
-1.39335900

4.98127100

-1.56395700
-2.34035700
-0.65342300
-1.90776000
-1.28731900
-0.07302000
-0.25053800
-0.00174000
-1.30791500
0.72059000
1.91272100
1.52628900
3.21576300
2.44289600
0.51811100
4.12530700
3.48979600
3.74471100
2.13623300
5.12430600
4.45526000
-0.47138400
0.00654700
-1.82247800
-0.84838800
1.04932600
-2.67690700
-2.22723600
-2.19411700
-0.45647800
-3.72078000
-2.86172400
-2.42057400
3.68197300
-4.02430900
-5.15517900
-4.90877600
-6.10335500
-5.32811300
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5.76731300
6.46028600
5.13300200
6.37130000
4.20867800
3.54158500
4.94104900
3.61309600
1.95742000
1.19387100
3.28497000
2.80693400
2.51309700
2.97414700
1.17564900
2.13935100
3.99991900
0.33522000
0.78760100
0.81507600
2.52313000
-0.69431400
0.16305600
4.42926700
4.28049800
5.21468800
4.90580200
3.66035600
5.83963600
5.32461100
5.69240400
4.77370300
6.43649200
6.18208000
3.03803700
3.02578300
4.29130400
2.32717800
1.13502700
2.96496200
0.58371400
0.64698600
2.39797400
3.88780300
1.20603200
-0.34593400
2.89352200
0.60281500
-0.46737200
1.09270100
0.70116400
0.20466300
0.41506700
1.44011100
0.03592400
-1.06952600

0.16075700
0.99324700
0.44538200
-0.70125300
1.16072800
1.52573300
1.95535300
1.01624900
-1.34704500
-0.98881800
-0.29440800
-2.47108200
-1.71147300
-2.24739200
-1.27526400
-2.35154300
-2.59684800
-1.37528500
-0.85088200
-1.91545700
-2.77289300
-1.03220000
-1.99587700
-3.15266100
-4.31351200
-3.25837600
-5.51380800
-4.28743100
-4.45661200
-2.41014800
-5.58705800
-6.39183500
-4.50326000
-6.51947200
-2.35529800
-2.06208900
-2.31992300
-3.99677900
-4.29500100
-4.95425800
-5.56501000
-3.53922300
-6.22587800
-4.70608800
-6.55184100
-5.79762300
-6.97301500
-7.93243000
-7.88370100
-8.52054100
-8.48717300
2.72559300
3.82000200
3.84342400
5.20869200
5.53834200

-2.75771300
-2.94925900
-1.91045500
-2.45458300
-4.45029600
-3.66153900
-4.65580700
-5.35912000
1.18123800
1.79234700
-0.06626000
-1.05268900
-5.19993200
-6.41992400
-5.15422800
-7.53436400
-6.50789700
-6.26530400
-4.23316600
-7.45932000
-8.46022900
-6.19750800
-8.32539500
-3.20150400
-3.98499500
-2.03360400
-3.63924500
-4.87603200
-1.68188000
-1.36499200
-2.48877300
-4.26675400
-0.77469100
-2.21886300
1.92765900
3.36419200
1.15478800
1.74666800
2.41573300
0.96238900
2.28427400
3.02350000
0.84472700
0.44989500
1.50059700
2.79869100
0.22942900
1.38663400
1.15331900
0.60419500
2.32894100
1.50197200
2.54771200
2.92198400
2.04663700
1.67173500
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1.09334000
-2.16621100
-1.17497900
-2.83593300
-1.62906300
-3.75421000
-4.99871700
-3.38948300
-5.85993200
-5.28042900
-4.25576100
-2.42845100
-5.49279300
-6.82050200
-3.96694000
-6.16716900
-2.48275200
-1.55954300
-2.90327900
-3.20124800
-0.02870700
-0.23049000
-1.08176100
-1.26616300
-1.87275600

0.82896300
0.00601800
0.49156700
2.09045000
2.74441400
2.61283000
3.89780900
2.35063800
3.76386400
2.11430300
4.40962900

4.39699300

4.15537100

5.30658600
-3.26080600

-2.78695900
-3.74365100
-2.46635600
-2.94790200
-1.74686600
-0.29387300
-0.20557600
-0.70614600
-0.75999300
1.49275600
2.45142100
2.83071200
2.82015900

6.05291000
0.91896700
-0.08070300
-0.47274100
-0.89113500
-0.99830000
-0.38973000
-2.13425000
-0.90990400
0.48666700
-2.64825000
-2.59884100
-2.03882200
-0.43316100
-3.52779600
-2.44247600
1.65152400
1.75934000
2.64796900
1.09624700
-0.15190000
3.61551900
2.39863800
1.80048900
3.10485300
7.40417000
7.80853100
7.37182300
8.21329500
8.29383700
8.91989400
9.06350000
7.74148400
9.69946200
8.86152100
9.77099100
9.11499600
10.24624600
10.37392000
0.57425700

0.02183800
-0.50938400
0.12530700
1.02606000
-0.73716600
-0.19349300
1.28243300
1.91995300
1.37215400
2.03327500
0.87148000
1.22242400
-0.39149600

2.07763400
2.40791000
2.18331000
0.85279000
1.12166700
-0.15425600
-0.38942900
-0.89751000
-1.35311100
0.18484300
-1.85830400
-0.70376700
-2.09046500
-1.52914400
-2.42751500
-2.84098800
3.66880600
4.24592200
3.48580000
4.28796800
2.69958600
3.41064600
1.10387100
0.21632900
1.33709000
1.62469800
2.22451100
0.58472800
1.77571700
3.01323800
0.68683000
3.15561600
3.86217800
0.82915100
-0.27796500
2.06379600
4.11952500
-0.02458600
2.17672000
1.60394600

1.01747300
1.00246100
2.05831500
0.61142900
0.19674000
0.33420400
-0.09764900
0.64029200
-1.03367300
-0.33320600
-1.37726900
-2.68272300
-0.87780100
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3.55847200
2.56465500
3.54635600
2.54579700
3.91600300
3.84686100
3.81667400
4.48102900
1.08280400
0.05192500
1.89532100
-0.16759400
-0.58066900
1.67243800
2.71386700
0.63884700
-0.96859400
2.31086600
0.46365300
-2.07452800
2.69155800
-1.97149700
-2.49469500
-2.21127500
-3.58544100
-2.07090700
-0.42882100
-0.03978400
0.00232000
-0.05100700
-2.41921500
-2.05303800
-2.01939800
-3.51045400
0.25620800
0.07164800
0.31461600
-1.72187500
-4.57928100
-5.40649000
-5.20609500
-6.79018500
-4.97116500
-6.58950700
-4.60060400
-7.38642300
-7.40155400
-7.04385400
-8.46343200
-2.17693200
-3.11229900
-0.81507500
-2.71013500
-4.17353900
-0.40633700
-0.05449700

0.32973500
2.19395300
-1.27974800
-0.69020800
-0.92239600
0.61779900
-2.25108800
-1.61608500
3.47792000
3.49078000
4.61617600
4.61690100
2.62222000
5.74200600
4.60697700
5.74786900
4.60902200
6.61409900
6.62563300
-0.69394000
1.88559000
-1.47821800
-2.48164300
-3.51370600
-2.44223100
-2.24847000
-1.52644900
-1.21010800
-0.85927000
-2.53821300
-0.05362300
0.69672000
0.20277100
0.03582300
-0.32737100
0.43689000
-0.80351000
-1.78148500
-1.72524000
-2.65678500
-0.60238700
-2.48342600
-3.53633100
-0.42201000
0.14432600
-1.36457900
-3.22129100
0.45528700
-1.22773400
-3.59362700
-4.60449800
-3.89392600
-5.86242600
-4.40800200
-5.14733500
-3.13803600

-3.47191800
-3.08396600
-1.67196500
0.12708900
-2.97025100
-4.47920100
-1.26804800
-3.58723300
-1.44396800
-2.40039800
-1.31301300
-3.19477000
-2.55206900
-2.10952500
-0.59745900
-3.04665800
-3.92943200
-1.99509900
-3.66344800
-1.19888000
2.20670900
-3.94216300
-4.99277200
-4.75108000
-5.09038200
-5.98030200
-3.93534600
-4.91417300
-3.18070300
-3.75104800
-4.34101900
-3.63035600
-5.33286800
-4.38967900
1.68195700
2.34129800
-0.33769700
0.52969700
-2.26594800
-2.92655100
-1.69324400
-2.99872800
-3.39465000
-1.76263400
-1.18914200
-2.41371700
-3.51235200
-1.30870200
-2.46812400
-1.56590200
-1.27157200
-1.35131500
-0.81600300
-1.39010700
-0.89197700
-1.52286700
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-1.35447600
-3.45653800
0.65017500
-1.03857600
0.80071800
1.69237300
1.27221400
-0.59215000
-1.14179600
-1.11413700
-2.22977200
-0.72181300
-2.20487100
-0.67337100
-2.77796100
-2.66112500
-2.61487900
-3.94204100
-4.68099100
-4.44824600
-3.60757200
2.34998700
3.79807900
4.11020800
4.81295000
4.66731600
5.96445700
1.36186700
-0.12767200
0.12865800
-0.79819600
-0.11181300
0.95010100
-1.42484800
0.69697900
1.96053000
-1.66943100
-2.22983400
-0.61039100
1.51829600
-2.68473700
-0.80425700
2.24595300
2.20095100
3.28307700
1.90759900
-0.66133400
4.00050200
1.82590900
0.99600600
2.61176100
7.02099400
6.61804100
7.32740600
8.17154900
7.95400900

-6.13950400
-6.62422400
-5.34140100
-7.11815000
-1.72084700
-1.29676700
-2.59111000
-2.54186100
-1.98290500
-3.71410800
-2.60561900
-1.07469300
-4.32570300
-4.13857300
-3.78633400
-2.16947800
-5.23600900
-4.46477700
-3.73566100
-5.16515300
-5.03348300
2.45486200
2.05910900
1.32124900
3.19801400
4.24663500
2.88647000
3.25647900
2.92219700
4.85963900
3.98846500
6.14550700
7.02050800
6.49840700
8.23764400
6.74004000
7.71649600
5.80711900
8.58657000
8.91483800
7.98965800
9.53703300
2.28341000
1.29657100
2.63214000
2.19131500
1.88088500
1.56617500
3.56862600
4.11105400
4.32571100
3.86725400
4.83456500
3.97874600
3.42271300
2.97596000

-0.63089900
-0.60415000
-0.72856700
-0.27821900
2.37666400
3.46375100
1.28854300
3.16580900
4.32449500
2.62194800
4.92855100
4.74522900
3.24304900
1.72702000
4.40087300
5.82656400
2.81279300
5.08409500
5.43490900
4.41227100
5.96192600
1.08445500
1.26543400
0.51720500
1.13941800
0.54110900
1.78438800
3.44066400
3.55798200
4.44631100
4.14569800
5.10284100
5.38258200
5.45574400
6.01051900
5.10548700
6.08274100
5.23028900
6.36093600
6.22667200
6.35563900
6.85082400
4.20785800
3.73973000
4.21312500
5.24549400
3.18821300
2.22500800
1.96250000
1.48931500
2.09881200
1.69898000
2.02143100
0.65366800
2.56562900
3.87604200
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9.48285800
9.02770900
6.93776700
10.56095700
9.66279600
10.33554200
8.84439300
11.57380800
11.17195800
1.39515300

0.78378800
0.94122400
0.32755900
0.07122900
2.11330400
2.05326200
1.01681500
0.01487300
1.13486500
1.16157300
2.64542200
3.89708900
2.54623500
5.02607000
3.99346800
3.68064400
1.59943800
4.91656400
5.99003300
3.59432100
5.79892400
1.40216400
1.96561100
0.89243900
2.04405300
2.34084200
0.97404600
0.41833100
1.55442000
2.48380400
0.58271100
1.61955200
2.63275500
3.78433700
4.83102200
5.95229100
6.62468000
5.55230600
6.56266300
5.47373800
6.02697500
4.72173700
6.18534500
3.91021200

3.49220200
2.60793600
2.90364300
3.13308100
3.82769200
2.68898800
2.25710000
3.19235700
2.40314100
4.55401000

-3.62470600
-4.67384500
-3.58312000
-3.19430600
-2.87481100
-1.41679300
-0.59278900
-0.87673300
-0.85352800
1.24981300
1.72335000
1.86223100
1.86024200
2.16518100
1.73843400
2.16658400
1.69160600
2.32539700
2.27085700
2.25050100
2.55691400
1.89724500
3.17095200
1.20860300
3.72422400
3.73924900
1.76447100
0.23971400
3.02028800
4.70915300
1.21222500
3.44996900
-2.78995800
3.72466400
-2.47300700
-3.20242200
-3.74793900
-3.91353100
-2.47549800
-1.41965200
-0.68013100
-0.87750000
-1.87043300
-1.75284800

2.08339700
4.68542200
4.25270400
2.89572700
1.06438600
4.19891300
5.69762900
2.50606700
4.83115800
4.13650900

0.13976200
-0.13134900
1.13288600
-0.57183600
0.11606000
0.65659000
-0.14024500
0.19885900
-1.19331500
0.00238100
0.94599200
0.32060400
2.33951400
1.08026200
-0.75300800
3.09065300
2.84134700
2.46346100
0.59085400
4.16864500
3.05364000
-1.70600200
-1.90028500
-2.81987400
-3.17880200
-1.05661500
-4.09670300
-2.70621000
-4.28055700
-3.30680100
-4.94626400
-5.27634400
-1.21893200
2.00702000
-3.02904800
-3.79987500
-3.12633200
-4.53147300
-4.35527100
-2.10249900
-2.70026700
-1.51764700
-1.40228900
-4.03866800
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3.11201400
4.49030600
3.44104000
1.71899900
0.71267800
3.05397800
2.83129600
2.88059500
3.55309600
1.48342100
2.86421400
4.63269200
0.78800400
0.93294200
1.47720500
3.41030300
-0.29204400
0.93864100
4.82367700
5.00913300
5.44212700
5.79261400
4.52766200
6.22044200
5.29895400
6.40395200
5.91903800
6.67479000
7.01262800
2.80464900
2.68043500
4.10930100
222771100
1.02020100
2.97925800
0.56908400
0.44424800
2.51083500
3.91330300
1.30482000
-0.37232300
3.09456600
0.80074200
-0.21916700
1.43906900
0.77296600
-0.30359800
-0.23127400
0.77397300
-0.73412100
-1.83871500
0.21648400
-2.51013200
-1.41832100
-1.29224300
-0.65964400

-1.19632400
-1.03122400
-2.45530200
-1.30878000
-1.44616300
-1.00199200
-3.40345900
-4.90668300
-5.86310000
-4.82017900
-6.69656900
-5.96802500
-5.65020500
-4.09092800
-6.59226300
-7.42677100
-5.56156500
-7.24056000
-4.68351500
-6.07711100
-4.01500000
-6.76805800
-6.63857100
-4.70216600
-2.94840200
-6.08134800
-7.84376300
-4.15603000
-6.61782300
-1.69930500
-0.71908400
-1.90680600
-3.26355200
-3.29247800
-4.42069700
-4.50633700
-2.38211400
-5.62733000
-4.37641300
-5.69063700
-4.53672900
-6.53289500
-6.99512900
-7.21176200
-7.83435400
-6.96400300
1.99373100
3.44960300
3.73949400
4.43648500
4.42711800
5.35035800
0.36192200
-0.51286100
1.13595200
0.05339200

-3.53391100
-4.63279600
-4.73705400
2.07224500
2.30339200
0.51366900
0.75083000
-3.18032900
-3.96850500
-3.32688400
-4.85193300
-3.89428300
-4.20911900
-2.74050800
-4.97399800
-5.44407000
-4.29780700
-5.66053200
-0.74798400
-0.83408600
0.33000500
0.09310600
-1.62927500
1.26398000
0.47350600
1.14313600
-0.00210200
2.08636600
1.86682100
3.27476100
4.35886100
2.62219200
3.94109500
4.64906400
3.74963100
5.15712000
4.78798000
4.27485700
3.19961100
4.98187300
5.70091300
4.12825700
5.55359900
5.21350300
5.26046900
6.65043500
0.69638600
1.15231700
1.46336200
0.10314700
-0.39472500
-0.20901300
2.49399700
2.74589800
4.13991600
3.78246600
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-0.87231800
-1.64178600
0.33280800
-1.21160300
-2.57375100
0.75176000
0.92284100
-0.01602600
-1.81254500
1.68109500
0.31535100
-3.85104300
-3.75573400
-4.59031300
-4.25688600
-1.06040400
-0.88332000
-1.53004900
-1.65764100
-2.41756500
-0.16244700
-1.00512200
-0.51614200
1.03084400
1.31427900
1.84812000
2.38967800
0.68784800
2.92749900
1.64184100
3.20038700
2.59556400
3.55631700
4.04071400
-2.43859100

0.61849100
0.80518600
0.17565700
-0.11523500
1.92453300
1.81516400
0.79409500
-0.22176900
0.99144400
0.85843300
2.52969300
3.62801400
2.73912400
4.90317900
3.49259600
4.01515400
1.90776800
5.09735000
5.74315800

2.09359200
3.23074500
1.86828500
4.12848000
3.39879300
2.77018700
0.98947200
3.90193800
5.00522900
2.58943500
4.60281400
0.04870900
-0.85042800
-0.15960300
0.85596400
-1.54645200
3.56735200
1.37359400
0.41883600
1.99446600
6.33927100
6.91471100
5.82957700
7.21453100
7.59945700
7.68698100
8.44675900
7.23633800
8.52527000
7.38443500
8.90978500
8.73850900
8.88059100
9.56453200
1.38047300

-3.55765700
-4.59821200
-3.54959300
-3.14132400
-2.76611600
-1.30441400
-0.49428400
-0.81737200
-0.74169600
1.36370300
1.80887600
1.94585600
1.89148200
2.19143000
1.86293400
2.13820500
1.73330900
2.29484700
2.29802500

5.15988800
5.45814200
5.85144000
6.43384300
4.92786900
6.82610600
5.60762400
7.12064200
6.66068300
7.35991200
7.88238400
1.92957300
1.31205900
2.71566600
1.30314600
2.11095700
2.02616100
0.59770700
0.10014300
0.65076900
-1.19432500
-0.79254500
-2.09508600
-1.48259700
-2.79843200
-0.44663600
-3.07692700
-3.61027500
-0.72428000
0.57574900
-2.03987200
-4.10335400
0.08776000
-2.25413500
3.46066100

0.04673100
-0.23759700
1.04749300
-0.65119400
0.01897600
0.54245800
-0.28610500
-0.04048400
-1.33072700
-0.12990300
0.48160700
-0.38348500
1.86782800
0.12863400
-1.45641000
2.37433600
2.54533700
1.50707800
-0.55237000
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4.16105500
6.09169200
0.84704800
1.33379800
0.15599500
1.17081200
1.84134300
-0.01225900
-0.26687000
0.50059100
1.56543700
-0.54290000
0.37438500
2.44750300
3.62082000
4.58709900
5.70038300
6.41594600
5.29599800
6.26458200
5.23118800
5.71282200
4.49164100
6.00570500
3.60458800
2.81023500
4.14021000
3.13010000
1.47560900
0.50192200
2.80764800
2.65396300
2.75251500
3.45090400
1.35676500
2.78808600
4.53124200
0.68737600
0.78664400
1.40170300
3.35444400
-0.39203900
0.88328900
4.71909900
4.93390300
5.35101400
5.75924200
4.44313600
6.17301500
5.18614300
6.38561200
5.90825400
6.63885000
7.02945700
2.56207700
2.29489500

2.18419600
2.48095000
1.91920300
3.19212300
1.18577400
3.69308500
3.80389100
1.68870500
0.21315200
2.94139800
4.67557100
1.09679600
3.33110700
-2.68879000
-3.62186600
-2.39776500
-3.13617500
-3.62146300
-3.90004900
-2.42332100
-1.27304100
-0.54083400
-0.73455700
-1.65486400
-1.76229100
-1.20065200
-1.05994800
-2.51495700
-1.21631500
-1.40247700
-0.86550000
-3.26833400
-4.91380100
-5.91647900
-4.86013300
-6.82683700
-5.99648500
-5.76674200
-4.09382000
-6.75496700
-7.59081300
-5.70048400
-7.46250700
-4.45228100
-5.84383900
-3.68086300
-6.43597300
-6.48134700
-4.26761600
-2.60912400
-5.64819200
-7.51299500
-3.64348700
-6.10651600
-1.55326900
-0.62502900

3.44929700
1.90422300
-1.91882700
-2.26977500
-2.90011500
-3.56192300
-1.53171400
-4.19171500
-2.66713000
-4.52969900
-3.80676300
-4.93299600
-5.53630100
-1.31249100
2.07088100
-3.19366300
-3.96782800
-3.29230900
-4.64149000
-4.58641600
-2.35564300
-3.02074000
-1.75271300
-1.68110000
-4.20342000
-3.69872700
-4.85885600
-4.84367100
1.96420500
2.21045000
0.42483900
0.66381700
-3.15220400
-3.85584800
-3.32672700
-4.68158900
-3.76227400
-4.15190500
-2.81059900
-4.83064200
-5.20847300
-4.26472200
-5.47274400
-0.76869200
-0.73903600
0.22978500
0.21992000
-1.46830800
1.19431500
0.28347400
1.18687400
0.21323100
1.95228400
1.93351800
3.18642800
4.29127700
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3.89417500
2.12954200
0.93372800
2.98250900
0.59715500
0.27723000
2.62840100
3.90686900
1.43676000
-0.33350300
3.29232600
1.05712500
0.05684500
1.76396000
1.03949100
-0.36196800
-0.22861600
0.81725700
-0.88235400
-2.07838000
0.03930300
-2.41267500
-1.64115700
-1.40859500
-1.07525900
-0.98013400
-1.59981200
0.06999500
-1.18137900
-2.40567000
0.48498900
0.56694100
-0.14130800
-1.66391700
1.30335500
0.18540700
-3.90665900
-4.05286700
-4.34587600
-4.42642200
-1.49424700
-0.73199700
-1.78447900
-1.88427600
-2.46628700
-0.49008000
-1.24900800
-0.99574800
0.63869600
0.60837100
1.70020200
1.61246400
-0.20805600
2.70890900
1.73782800
2.66730400

-1.60885000
-3.19027400
-3.36209600
-4.26480900
-4.63390300
-2.51622900
-5.53138200
-4.11202700
-5.73702300
-4.77443200
-6.37134300
-7.10680100
-7.39739900
-7.87084100
-7.12997700
1.98205900
3.42807200
3.70990100
4.45490100
4.59333600
5.21768700
0.85672600
-0.37171100
1.11995500
-0.11312400
1.85429200
3.06388800
1.33947400
3.74511400
3.45387800
2.03338100
0.42787500
3.22991700
4.67693300
1.64366800
3.76550100
0.58925800
-0.18165100
0.23392600
1.50062400
-1.40266400
3.52424300
1.46088800
0.65849200
2.25825400
6.19182400
6.78515900
5.67438900
7.05447200
7.53247800
7.43257100
8.37887800
7.24140100
8.27072700
7.05605000
8.74949800

2.56892900
3.78816500
4.49602500
3.54488200
4.94919700
4.68010700
4.01483400
2.99832300
4.71941800
5.49418700
3.82611200
5.23110100
4.88799700
4.89325800
6.32818800
0.91502700
1.41095200
1.55325800
0.49852400
0.32608200
-0.15062100
2.10285400
2.57606800
4.09682700
3.81325200
5.28585300
5.64187100
6.06554900
6.78183000
5.02907100
7.19936100
5.75077000
7.56137200
7.06260200
7.79780000
8.44889600
1.94637500
1.18334100
2.88412800
1.63502000
1.92746800
2.38020600
0.80808800
0.06641500
0.48244800
-1.07136600
-0.54754700
-1.89292300
-1.57968100
-2.89577400
-0.74695900
-3.37062400
-3.55318500
-1.22321400
0.27047800
-2.53486600
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(5)-9a

1.57319000
3.52933800
3.45326100
-2.20944300

0.58153000
0.90054200
2.03635000
2.77175900
2.15371600
-1.56232000
-0.98542100
-2.55277400
-1.67997500
-3.50825100
-4.41881300
-3.50607200
-5.31923700
-4.41425400
-4.40864000
-2.79413600
-5.31538600
-6.02399700
-4.40715900
-6.01926000
-2.21383700
-1.45993100
-2.63927800
-3.00992900
-0.08593800
0.35093300
-0.53706300
-0.12046600
-1.07731600
1.16238400
3.23678400
3.11675300
4.18179100
3.18480200
2.41490800
3.89107600
2.34968100
1.86528100
3.82894800
4.49339900
3.05728800
1.75098900
4.38448400
3.01090900
-2.59399600

0.58207500
0.90124000
2.03690700

8.74167900
8.55095400
9.40317200
1.76303200

3.51384900
4.80250000
5.41370700
4.84278000
6.72552800
2.14441600
0.88836700
0.22379100
-0.23262000
-0.59261500
-0.00208900
-1.98546300
-0.80115000
1.07406100
-2.77678900
-2.42051400
-2.18665300
-0.34452500
-3.85375500
-2.80724500
3.10045000
3.44781100
3.96679900
2.59522200
0.89339200
5.44884400
2.82661000
2.05321700
3.53828400
2.91870700
7.42958600
7.31641600
6.95397700
8.87208800
9.79661600
9.30853400
11.13100000
9.46694900
10.64220800
8.59797300
11.55604700
11.83889400
10.96855900
12.59596000
1.55969900

3.51361200
4.80220500
5.41345600

-4.39442700
-0.56762100
-2.90358400

3.23193300

2.35134000
2.17884400
2.91029000
3.69197700
2.58982400
2.55614800
3.24948900
1.92297300
2.77085100
1.17229300
0.28175500
1.35486200
-0.41894100
0.14695100
0.65081300
2.04811900
-0.23555100
-1.10787800
0.79178700
-0.78351800
3.54884300
4.26078600
3.03159100
4.10430100
4.06276800
1.49934900
1.62190500
0.96054600
0.98630800
3.05309700
3.24997100
4.33161800
2.96951600
2.82492800
3.54177600
1.69736900
3.13960700
4.42049700
1.29179200
1.13600200
2.01288600
3.70657700
0.41665000
1.70062200
1.70819700

-2.35060600
-2.17792300
-2.90953400
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2.77204400
2.15421900
-1.56197000
-0.98530500
-2.55276900
-1.68009800
-3.50843200
-4.41882100
-3.50661700
-5.31943800
-4.41397500
-4.40937700
-2.79481200
-5.31594900
-6.02406800
-4.40819200
-6.01998000
-2.21344200
-1.45953800
-2.63868700
-3.00967100
-0.08588800
0.35179800
-0.53650900
-0.11992700
-1.07658900
1.16271500
3.23691300
3.11656900
4.18214400
3.18471700
2.41417300
3.89141700
2.34871300
1.86420300
3.82907500
4.49425600
3.05675300
1.74949900
4.38495500
3.01019500
-2.59366700

4.84259100
6.72527800
2.14455000
0.88861900
0.22387900
-0.23240100
-0.59261100
-0.00220100
-1.98539000
-0.80131800
1.07389900
-2.77676100
-2.42033100
-2.18674700
-0.34479500
-3.85366600
-2.80737900
3.10098600
3.44841700
3.96725400
2.59603800
0.89377700
5.44847600
2.82633600
2.05269200
3.53790600
2.91855800
7.42943300
7.31598700
6.95413400
8.87202500
9.79612000
9.30898100
11.13058400
9.46605500
10.64274900
8.59876100
11.55615700
11.83813400
10.96950200
12.59613400
1.55973800

-3.69153300
-2.58918900
-2.55550300
-3.24930700
-1.92295700
-2.77106200
-1.17254000
-0.28173300
-1.35568100
0.41864900
-0.14649800
-0.65194300
-2.04914600
0.23468000
1.10778500
-0.79336100
0.78240200
-3.54785100
-4.25976500
-3.03030200
-4.10338100
-4.06263000
-1.49823400
-1.62117800
-0.96009500
-0.98531800
-3.05261700
-3.24983700
-4.33142100
-2.96960400
-2.82514500
-3.54183800
-1.69805300
-3.13998000
-4.42018800
-1.29278600
-1.13680600
-2.01372600
-3.70682300
-0.41801100
-1.70170500
-1.70763300
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-5.54190508
-6.52652719
-5.32452171
-4.79715106
-5.52372864
-4.23204411
-2.98737133
-2.75271200
-3.24983081
-1.44513807
-1.59656515
-2.35575399
-0.98288700
-2.48523605
-2.84225905
-1.10739679
-0.46455207
-1.85394532
-3.08368244
-0.63964505
-1.95959438
-1.29886683
-0.65494876
-1.65290742
-0.40495637
-0.34748723
-1.41012004
-2.10672537
-0.78896932
0.09422673
-1.70268758
-0.60126548
-5.67100995
-7.07232491
-6.60977793
-7.83843525
-8.66571886
-8.20797215
-7.57051111
-6.09100543
-5.76824160
-5.23165564
-6.86568835
-5.49703236
-4.59264765
-5.21876131
-5.81790107
-4.10834565
-3.23843206
-4.33295413
-6.34669467
-7.52359403
-8.69069866
-6.65044979
-8.97634518

0.22110182
0.69449149
0.01762649
0.93356320
-1.07938491
-1.92547425
-1.09145710
-0.40982950
-0.49426794
-2.02811348
-3.79561575
-4.67437668
-4.27411416
-6.01307646
-4.32208223
-5.61775638
-3.58150934
-6.48750655
-6.68158544
-5.97732562
-7.53032933
-2.01782692
-3.06587836
-0.86701903
-2.97867522
-3.95717489
-0.78471500
-0.01613380
-1.84291471
-3.80102543
0.10912226
-1.77805486
-0.83580215
-0.80482927
-1.65798515
-1.72709164
-2.28851697
-0.72999538
-2.23358404
-3.09087934
-3.54001391
-3.10166642
-3.74146688
-0.83968235
-0.78828195
-1.31137527
0.18534683
-2.41225167
-2.20251453
-2.77001392
-1.71365839
1.00718331
1.39301089
2.03228794
2.73494988

0.15157467
0.07885993
1.20395827
-0.21827510
-0.64562623
-0.46787180
-0.83613954
-0.01633363
-1.71200681
-1.25933488
-0.81651468
-1.60999518
0.35030042
-1.24402212
-2.51442052
0.70177741
1.00272712
-0.09262471
-1.85604721
1.61337334
0.19303195
-3.10368859
-3.78241285
-3.82914632
-5.15365582
-3.24670777
-5.19923304
-3.33127889
-5.86682194
-5.65848743
-5.74253725
-6.93515662
-2.05091461
-2.97968836
-4.64139875
-5.57391910
-5.12285570
-5.83958130
-6.51261918
-4.39738937
-5.34809961
-3.71726239
-3.97725690
-5.33267440
-4.71630095
-6.28663818
-5.55110236
0.90598817
1.43119781
-1.15754337
-0.30220203
-3.30092672
-3.99173274
-2.89119237
-4.25114502
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-9.39628225
-6.92927877
-5.73791220
-8.09489352
-9.88634561
-6.23628043
-8.31517506
-8.47759160
-9.71554403
-8.31799374
10.75427578
-9.87284102
-9.35185423
-7.36941002
10.57683841
11.69953743
-9.19431675
11.38436536
-4.93185179
-3.99508596
-5.73089758
-6.07097148
-5.57111136
-7.42961052
-6.44724066
-4.51201076
-8.29493102
-7.80519865
-7.82210609
-6.05961495
-9.35561226
-8.76126005
-8.40546195
-9.76712464
-8.84586910
-0.00226224
1.31694725
1.22523789
1.99738900
2.04087545
2.59208503
2.02702342
0.00000000
-0.86364365
0.94123004
3.30077241
4.07377107
2.60318459
3.88650360
4.73371033
3.61278060
5.29265434
4.94420691
4.17892405
2.95414575
5.01870696
5.94513721

0.63901204
3.37655629
1.77237917
3.73186287
3.00129944
4.14572830
4.77732321
-1.69985974
-1.08002508
-3.03130392
-1.76024178
-0.04652266
-3.71483841
-3.54361825
-3.08226808
-1.25472539
-4.73886001
-3.61453225
-3.75155970
-4.61968514
-4.26058516
-3.11039762
-2.72600227
-3.00498509
-2.22267706
-2.82515417
-2.50045629
-3.31789293
-2.10215056
-1.92096503
-2.41826185
-1.56890318
-0.61452610
-1.41055422
-2.26531750
-1.26081330
-1.93753633
-3.02129889
-1.37266824
-0.20272695
-2.35805194
-1.78499199
0.00000000
0.65443590
0.54219136
-1.92704341
-1.21185630
-1.39860418
-3.14067798
-4.00844002
-3.40574127
-5.11825993
-3.81516477
-4.51249578
-2.73998485
-5.37184000
-5.78513956

-4.33201055
-3.14808529
-2.36331886
-3.82837092
-4.78312541
-2.81600986
-4.02876781
-2.07615614
-1.81794926
-1.63557638
-1.17786937
-2.11157096
-0.99199087
-1.76402943
-0.76761265
-0.99603451
-0.66350732
-0.27103485
1.44355372
2.16312128
0.31607317
2.67739136
3.92598849
2.38936615
4.88216375
4.14162868
3.36304839
1.42127376
4.61837806
5.85262444
3.13815401
5.67493773
6.08124271
5.27361561
6.51918659
-0.60087732
-0.94275883
-1.05771538
-2.19119487
-2.50229530
-2.90392261
-0.11944526
0.00000000
-0.06566894
-0.01446046
-4.09168459
-3.78792890
-4.74740921
-4.76449888
-4.06108294
-6.11050769
-4.69232937
-3.01259284
-6.74837399
-6.66355517
-6.03970984
-4.13499757



H 3.95978108  -4.70379961  -7.79551864
H 545783161  -6.23524968  -6.53225039
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13. NMR Spectra of the Products
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% Current Data Parameters ***

NAME
EXPNO
PROCNO

wtl-0505
1
1

** Acquisition Parameters ***

LOCNUC
NS
NUCLELUS
01

PULPROG :

SFO1
SOLVENT
SW

D

TE

2H
29
off
3088.51 Hz
2g30
500.1330885 MHz
CDC13
20.6557 ppm
32768
2058 K

**% Processing Parameters ***

LB
SF

0.30 Hz
500.1300135 MHz

#%% 1D NMR Plot Parameters ***

NUCLEUS

off
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*** Current Data Parameters ***

NAME s wil-0505
EXPNO : 2
PROCNO 1

#%% Acquisition Parameters ***

LOCNTC 2H

NS - 88
NUCLEUS : off

01 : 13204.57 Hz
PULPROG : 1gpg30
SFO1 1 1257709936 MHz
SOLVENT : CDCI13

SW : 238.7675 ppm
D : 65536

TE 3 2059 K

*** Processing Parameters **%

LB : 1.00 Hz
SF 1 1257577997 MHz
**% 1D NMR Plot Parameters ***
NUCLEUS : off
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#*% Current Data Parameters ***

NAME ¥ wil-0505
EXPNO E 3
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC 2H

NS E 50
NUCLEUS : off

01 £ -10122.85 Hz
PULPROG : 1908
SFO1 : 2024462121 MH:z
SOLVENT : CcDCI3

SW £ 401.5922 ppm
D H 65536

TE 3 2061 K

**¥* Processing Parameters ***

LB H 1.00 Hz
SF : 2024562131 MH:z
**% 1D NMR Plot Parameters ***
NUCLEUS : off
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*#% Current Data Parameters ***

NAME ¥ wil-0507
EXPNO : 6
PROCNO 1

*#% Acquisition Parameters **%

LOCNTC 2H

NS : 60
NUCLEUS : off

01 : 3088.51 Hz
PULPROG : 130
SFO1 : 500.1330885 MHz
SOLVENT : CcDC13

SW : 20.6557 ppm
D : 32768

TE : 2962 K

*** Processing Parameters ***

LB : 0.30 Hz
SF : 500.1300134 MHz
*#% 1D NMR Plot Parameters ***
NUCLELS off



13C AMX500
witl-937-2

*** Current Data Parameters ***

SEERREREEEERE R RS gL 3h 23288 NAME = o wil-0507
Ll PROCNO 1
H ST TLW}!% ‘H ‘ ‘ ‘ HH ‘H ***k Acquisition Parameters ***
LOCNUC : 2H
NS : 1109
NUCLEUS : off
o1 : 13204.57 Hz
PULPROG : 2gpg30
SFO1 © 1257709936 MHz
OTBDPS SOLVENT : coei3
PPh, SW : 238.7675 ppm
TD : 65536
Ts™ N “COOEt TE : 296.6 K
o *** Processing Parameters ***
(dr — 85/15) LB : 1.00 Hz
SF 1 125.7577925 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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*#% Current Data Parameters ***

NAME H wil-0507
EXPNO : 7
PROCNO 1

#%% Acquisition Parameters ***
LOCNUC 2H

NS : 230
NUCLEUS : off

01 : -10122.85 Hz
PULPROG : igpe
SFO1 1 202.4462121 MHz
SOLVENT : D3

SW H 401.5922 ppm
D H 65536

TE : 206.3 K
*** Processing Parameters ***

LB H 1.00 Hz
SF i 202.4562131 MH:z
#*% 1D NMR Plot Parameters ***
NUCLELS : off
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*** Current Data Parameters ***

NAME : witl-0418
CLl Ll Ll W%ﬁ;;;_u PROCNO : 1
W—M‘ ‘ ‘ﬁ‘ ‘H "%J *** Acquisition Parameters ***
LOCNUC : 2H
NS : 15
NUCLEUS : off
o1 : 3088.51 Hz
PULPROG : 2930
SFO1 : 500.1330885 MHz
SOLVENT : CDCI3
SW : 20.6557 ppm
Q TD : 32768
0O TE : 294.7K
./ **% Processing Parameters ***
z 0 LB : 0.30 Hz
SF :500.1300096 MHz
*** 1D NMR Plot Parameters ***
6f NUCLEUS : off
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*** Current Data Parameters ***
NAME : wtl-0418
3 2 838 @ N @ ©wwn 0
5 3 293358 s eggse g EXPNO 4
g g EHEINY g RERRE E PROCNO 1
H H ‘\VHH ‘ ‘ H% **k Acquisition Parameters ***
LOCNUC : 2H
NS : 43
NUCLEUS : off
01 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
Q SOLVENT : CDCI3
O SW : 238.7675 ppm
./ TD : 65536
7 O TE : 2952 K
*** Processing Parameters ***
LB : 1.00 Hz
6f SF 1257578264 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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(ppm)
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*** Acquisition Parameters ***
DS : 0
INSTRUM spect
LOCNUC 2H
NS : 24
NUCLEUS : off
o1 : 3088.51 Hz
(@) PULPROG : 2930
// SFO1 : 500.1330885 MHz
O SOLVENT cpei3
SwW : 20.6557 ppm
TD : 32768
6' TE : 298.6 K
*** Processing Parameters ***
LB : 0.30 Hz
OFFSET 16.479 ppm
Sl : 16384
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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*** Current Data Parameters ***

NAME : witl-0318
EXPNO : 2
PROCNO 1

*** Acquisition Parameters ***

DS : 0
INSTRUM spect
LOCNUC 2H

NS : 70
NUCLEUS : off

o1 : 13204.57 Hz
PULPROG zgpg30
SFO1 1 125.7709936 MHz
SOLVENT : CDCI3

SW : 238.7675 ppm
TD : 65536

TE : 298.6 K

*** Processing Parameters ***

LB : 1.00 Hz
OFFSET 224.340 ppm
s : 32768

*** 1D NMR Plot Parameters ***
NUCLEUS : off



1H normal range AC300
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*** Current Data Parameters ***
- NAME : may24wtl
3 BEEB88L 882EY 8 g :
g 28EEES SEEEER- S EXPNO !
S - e e
*** Acquisition Parameters ***
LOCNUC : 2H
NS : 26
NUCLEUS : off
o1 : 1853.43 Hz
PULPROG : 2930
SFO1 :300.1318534 MHz
SOLVENT : DMSO
SW : 17.9519 ppm
TD : 32768
TE : 296.7 K
OH *** Processing Parameters ***
— LB : 0.30 Hz
S/ N SF :300.1300000 MHz
\< *** 1D NMR Plot Parameters ***
Ph NUCLEUS : off
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*** Current Data Parameters ***
eg 299 g 2 . NAME : may24wtl
N 238 @ 2 IR
EE EXPNO 2
N W / o s
*** Acquisition Parameters ***
LOCNUC : 2H
NS : 521
NUCLEUS : off
0o1 : 7924.11 Hz
PULPROG : zgpg30
SFO1 : 75.4756731 MHz
SOLVENT : DMSO
SW : 238.2968 ppm
TD : 32768
OH TE : 296.7 K
- *** Processing Parameters ***
S N LB : 1.00 Hz
\< SF : 75.4677567 MHz
Ph *** 1D NMR Plot Parameters ***
5d NUCLEUS : off

(ppm)



1H normal range AC300

witl-969-2
*** Current Data Parameters ***
- NAME : may29wtl
5 I i M,
*** Acquisition Parameters ***
LOCNUC : 2H
NS : 19
NUCLEUS : off
o1 : 1853.43 Hz
PULPROG : 2930
SFO1 : 300.1318534 MHz
SOLVENT : DMSO
SwW : 17.9519 ppm
TD : 32768
W TE : 296.7 K
— .
N *** Processing Parameters ***
S\/< LB : 030 Hz
SF :300.1300000 MHz
*** 1D NMR Plot Parameters ***
5f NUCLEUS : off
W
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S ERIES N = S
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*** Current Data Parameters ***
NAME : may29wtl
EE g 858 g gg @ EXPNO  : 2
28 2228 5 pr =
iniinl Inlnininl = ©® N PROCNO : 1
\‘ ‘ ‘H H ‘ ‘ ‘ ‘ *** Acquisition Parameters ***
LOCNUC : 2H
NS : 217
NUCLEUS : off
o1 : 7924.11 Hz
PULPROG : zgpg30
SFO1 © 754756731 MHz
SOLVENT : DMSO
SW : 238.2968 ppm
TD : 32768
OH TE : 296.7 K
Y\% **% Processing Parameters ***
S/ N LB : 1.00 Hz
\< SF © 754677567 MHz
Ph %+ 1D NMR Plot Parameters
5f NUCLEUS : off
"0 10 180 170 160 150 140 130 | 120 10 | 100 8o 8 70 e s 40 a0 2 10

(ppm)
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*** Current Data Parameters ***
- NAME : wtl-0522
S IEENININININGG Naa dd44949333333383838
S T I e
*** Acquisition Parameters ***
LOCNUC 2H
NS : 17
NUCLEUS : off
o1 : 3088.51 Hz
PULPROG : zg30
SFO1 : 500.1330885 MHz
SOLVENT : DMSO
SW : 20.6557 ppm
TD : 32768
OH TE : 298.0 K
n'CGH13 w/< *** Processing Parameters ***
— N LB : 0.30 Hz
S\/< SF :500.1300000 MHz
Ph *** 1D NMR Plot Parameters ***
59 NUCLEUS : off
g
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*** Current Data Parameters ***

NAME : witl-0522
EXPNO : 4
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC : 2H

NS : 25
NUCLEUS : off

o1 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
SOLVENT : DMSO

SW : 238.7675 ppm
TD : 65536

TE : 298.1 K
*** Processing Parameters ***

LB : 1.00 Hz
SF : 125.7577890 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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%% Current Data Parameters ***
NAME witl-0603
S SR oM -] e ™o s O - -
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i T J ‘ T *#% Acquisition Parameters **%
LOCNLC 2H
NS 5 29
NUCLEUS : off
01 s 3088.51 Hz
PULPROG : 2g30
SFO1 500.1330885 MH:
SOLVENT DMSO
SW 5 20,6557 ppm
D : 32768
OH TE H 2054 K
*#* Processing Parameters ***
= N LB : 0.30 Hz
S SF : 500.1300000 MHz
**% 1D NMR Plot Parameters ***
Ph I
NUCLEUS : off
5h
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*** Current Data Parameters ***

oo “o o o o NAME : wtl-0603
83 235 3 N 83 3¢
@ dag g P a5 I EXPNO 2
238 399 § b 33 €8 PROCNO 1
H‘ H H ‘ ‘ H H *** Acquisition Parameters ***
LOCNUC : 2H
NS : 30
NUCLEUS : off
o1 : 13204.57 Hz
PULPROG : zgpg30
SFO1 © 125.7709936 MHz
SOLVENT : DMSO
SwW : 238.7675 ppm
TD : 65536
TE : 2955 K
OH *** Processing Parameters ***
LB : 1.00 Hz
=
N SF » 125.7577890 MHz
S\/< *** 1D NMR Plot Parameters ***
Ph NUCLEUS : off
5h

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
(ppm)
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*** Current Data Parameters ***
" NAME : wtl-0527
T “L“Q%ﬂ" T pw PROCNO : 1
*** Acquisition Parameters ***
LOCNUC : 2H
NS : 1
NUCLEUS : off
01 : 3088.51 Hz
PULPROG : 2930
SFO1 :500.1330885 MHz
SOLVENT : DMSO
SwW : 20.6557 ppm
D : 32768
TE : 298.1 K
OH *** Processing Parameters ***
- S\/\% LB : 0.30 Hz
N SF :500.1300000 MHz
S \/< *** 1D NMR Plot Parameters ***
Ph NUCLEUS : off
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#%% Current Data Parameters ***

_ NAME ! wil-0527
3 g5t 8 e EXPNO 1
o G888 & R .
ik PROCNO 1
‘ H H‘ ‘ ‘ ‘H H *** Acquisition Parameters ***
LOCNUC 2H
NS H 30
NUCLELS : off
01 g 13204.57 Hz
PULPROG : 1gpg30
SFO1 1 1257709936 MHz
SOLVENT : DMSO
OH SW : 238,7675 ppm
- S\M ™ : 65536
Sy N TE : 2082 K
\< **% Processing Parameters ***
Ph LB : 1.00 Hz
5| SF : 125,7577890 NIHz
#¥* 1D NMR Plot Parameters ***
NUCLELUS : off
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**% Current Data Parameters ***
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z Legogs 8z EEYIHESEE 0
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i
RS
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**% Acquisition Parameters ***

LOCNUC 2H
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NUCLEUS : off
01 . 3088.51 Hz
PULPROG : 2230
SFO1 i 500.1330885 MHz
SOLVENT : DMSO
SW t 20,6557 ppm
D - 32768
OH TE s 2056 K
I"I-C1 0H21 *** Processing Parameters ***
Sy N LB : 030 Hz
\< SF : 500.1300000 MHz
Ph **% 1D NMR Plot Parameters ***
5] NUCLEUS : off
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#** Current Data Parameters ***

NAME H wil-0612
EXPNO H 2
PROCNO 1

*** Acquisition Parameters ***

LOCNUC 2H

NS : 267
NUCLEUS : off

01 : 18863.67 Hz
PULPROG : 7gpg30
SFO1 i 1257766527 MHz
SOLVENT : DMSO

SW s 298.8948 ppm
™ : 65536

TE H 2057 K
*** Processing Parameters ***

LB : 1.00 Hz
SF : 125,7577890 MHz

**% 1D NMR Plot Parameters ***

NUCLEUS off
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*** Current Data Parameters ***

o Nbowmao ° o NAME : witl-0423
RE 9233238 3 N
3 : EXPND .
\‘ ‘ﬁ‘ ‘% H PROCNO  : 1
*** Acquisition Parameters ***
LOCNUC 2H
NS : 34
NUCLEUS : off
o1 : 3088.51 Hz
PULPROG : 2930
10 SFO1 : 500.1330885 MHz
SOLVENT : CDCI3
N SW : 20.6557 ppm
O\/< ™ : 32768
Ph TE : 297.1 K
8g *** Processing Parameters ***
LB : 0.30 Hz
SF : 500.1300134 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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g3 ggge 5 sgo 5 5 *** Current Data Parameters ***
NAME w0423
] N P | o0
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*** Acquisition Parameters ***
LOCNUC 2H
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NUCLEUS : off
01 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
O SOLVENT : cDei3
SW : 238.7675 ppm
oN D : 65536
TE : 297.1 K
Ph *** Processing Parameters ***
8g LB : 1.00 Hz
SF 1 1257577943 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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*** Current Data Parameters ***
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*** Acquisition Parameters ***
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*** 1D NMR Plot Parameters ***

*** Processing Parameters ***
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*** Current Data Parameters ***

NAME : wtl-0503
EXPNO : 2
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC 2H

NS : 19
NUCLEUS : off

o1 : 13204.57 Hz
PULPROG : 2gpg30
SFO1 : 125.7709936 MHz
SOLVENT : CDCI3

SW : 238.7675 ppm
D : 65536

TE : 295.9 K
*** Processing Parameters ***

LB : 1.00 Hz
SF : 125.7578090 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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*** Current Data Parameters ***

NAME : wtl-0428
EXPNO 2
PROCNO 1

*** Acquisition Parameters ***
LOCNUC 2H

NS : 33
NUCLEUS : off

o1 : 3088.51 Hz
PULPROG : 2930
SFO1 : 500.1330885 MHz
SOLVENT : CDCI3

SW : 20.6557 ppm
TD : 32768

TE : 5706 K
*** Processing Parameters ***

LB : 0.30 Hz
SF :500.1300134 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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*** Current Data Parameters ***

NAME : witl-0428
EXPNO : 1
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC : 2H

NS : 70
NUCLEUS : off

o1 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
SOLVENT : CDCI3

SW : 238.7675 ppm
TD : 65536

TE : 2976 K
**% Processing Parameters ***

LB : 1.00 Hz
SF 1 125.7577961 MHz
***% 1D NMR Plot Parameters ***
NUCLEUS : off
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*** Current Data Parameters ***
NAME : wtl-0503

CUHOdmaO NI ON
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TTT PROCNO : 1
ﬁmﬁﬁ HW’%%M‘% *+* Acquisition Parameters ***

LOCNUC : 2H
NS : 33
NUCLEUS : off
o1 : 3088.51 Hz
PULPROG : 2930
SFO1 : 500.1330885 MHz
SOLVENT : CDCI3
o) SW : 20.6557 ppm
n-CqoH24 W/[< ™ : 32768
N TE : 295.7 K
O\/< *** Processing Parameters ***
LB : 0.30 Hz
B Ph SF :500.1300134 MHz
8 **% 1D NMR Plot Parameters ***
NUCLEUS : off
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*** Current Data Parameters ***

NAME wtl-0503
EXPNO : 4
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC 2H

NS : 38
NUCLEUS : off

o1 : 13204.57 Hz
PULPROG : zgpg30
SFO1 125.7709936 MHz
SOLVENT : CDCI3

SW : 238.7675 ppm
D : 65536

TE : 295.8 K
*** Processing Parameters ***

LB : 1.00 Hz
SF : 125.7577989 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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#*% Current Data Parameters ***
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**% Acquisition Parameters ***
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**% Current Data Parameters ***

NAME H wtl-0607
EXPNO H 2
PROCNO 1

*** Acquisition Parameters ***

LOCNUC 2H

NS H 158
NUCLELS off

01 H 18863.67 Hz
PULPROG : 72pg30
SFO1 i 1257766527 MHz
SOLVENT : cbeB

SW H 208.8948 ppm
™ H 65536

TE H 206.3 K
*=* Processing Parameters ***

LB ! 1.00 Hz
SF i 1257577974 MHz
**% 1D NMR Plot Parameters ***
NUCLEUS : off



*** Current Data Parameters ***

NAME wil-0607
E
E¥ EXPNO 5
q PROCNO 1
**% Acquisition Parameters ***
LOCNUC 2H
NS 11
NUCLEUS off
01 3088.51 Hz
PULPROG : 730
SFO1 500.1330885 MHz
SOLVENT CDC13
iz PEZ %78 233 sw 20.6557 ppm
%% - ™ 32768
\ S NS o i ek
O
(@) **% Processing Parameters ***
- LB 0.30 Hz
N
S\/< SF 500.1300000 MH:z
§ *%% 1D NMR Plot Parameters ***
—————— 15 T H N L Ph NUCLEUS off
8.0 7.8 7.6 74 7.2 7.0
(ppm) 7b
5
- d [ ] -
b = A - ~
LA WL L L NN R N Trr T rrrr T r sy r Ty r e T T T T e T
5 9.0 5 .5 6.0 55 50 45 4.0 as a0 2.5 2.0 15 1.0

(ppm)
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*** Current Data Parameters ***

NAME
EXPNO
PROCNO
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N sW
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™
Ph TE

7b LB
SF
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T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 a0 20 10
(ppm)

witl-0607
6
1

#** Acquisition Parameters ***

2H
1002
off
18863.67 Hz
zgpg30
125.7766527 MHz
CDCI3
298.8948 ppm
65536
296.3 K

#** Processing Parameters ***

1.00 Hz
125.7577951 NMHz

#*% 1D NMR Plot Parameters ***

off
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*** Current Data Parameters ***

witl-0602
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*** Acquisition Parameters ***
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*** Processing Parameters ***
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*** 1D NMR Plot Parameters ***
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wtl-960R
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*** Current Data Parameters ***

NAME : wtl-0602
EXPNO : 2
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC 2H

NS : 204
NUCLEUS : off

01 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
SOLVENT : CDCI3

SW : 238.7675 ppm
D : 65536

TE : 2954 K
*** Processing Parameters ***

LB : 1.00 Hz
SF : 1257577961 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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**% Current Data Parameters ***

NAME
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*** Acquisition Parameters ***

LOCNUC
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*#% 1D NMR Plot Parameters ***

*** Processing Parameters ***
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13C AMX500

wtl-964 R
*** Current Data Parameters ***
SE 3 8523558388358 £ 8 E3 88 32 EXPNO - 2
- S | SRXDHSNTNeRNMnaoS 3 2 28 95 R :
83  SRARENERANNNNERY g X gg 88 a5
| | | | NN i :
***k Acquisition Parameters ***
LOCNUC 2H
NS : 627
NUCLEUS : off
Oo1 : 13204.57 Hz
0 PULPROG : zgpg30
@) SFO1 : 125.7709936 MHz
07N\ _— SOLVENT : coel3
SwW : 238.7675 ppm
S/ N . pp
TD : 65536
Ph TE : 2958 K
*** Processing Parameters ***
7d LB : 1.00 Hz
SF : 125.7577943 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off

200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20
(ppm)
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*** Current Data Parameters ***

wtl-0602
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***% Acquisition Parameters ***
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*** Processing Parameters ***
*** 1D NMR Plot Parameters ***
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wtl-961R
*** Current Data Parameters ***
ow o A T 0 © O © OO NN NAME : wtl-0602
22 P g e e e Jc s s B S S R 8 ¥I5 8§88 8 it PROCNO 1
H‘ ‘ %Kﬂ%\%wy% ‘ ‘ ‘ ‘ PH ‘ ‘ *** Acquisition Parameters ***
LOCNUC 2H
NS : 319
NUCLEUS : off
01 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
SOLVENT : CDCI3
SW : 238.7675 ppm
o D : 65536
e} TE : 295.5 K
O _— *** Processing Parameters ***
O N LB : 1.00 Hz
O S\/< SF : 1257577961 MHz
Ph *** 1D NMR Plot Parameters ***
NUCLEUS : off
7e
00 e0 180 170 160 150 | 140 | 130 120 110 100 90 80 70 60  so 4 30 2 10
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wil-973R
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#*% Current Data Parameters ***

NAME wil-0614
EXPNO 1
PROCNO 1

#*% Acquisition Parameters ***
LOCNUC 2H

NS 21
NUCLEUS off

01 3088.51 Hz
PULPROG : 7230
SFO1 500.1330885 MHz
SOLVENT CDCL3

SW 20.6557 ppm
D 32768

TE 2063 K
*** Processing Parameters ***

LB 0.30 Hz
SF 500.1300134 MHz

**% 1D NMR Plot Parameters ***

NUCLEUS

off
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wil-973R
**% Current Data Parameters ***
zg 2 7 - e ez a5y NAME i wil-0614
PROCNO 1
I\l ‘ ‘ | I |/| HH **% Acquisition Parameters **¥
LOCNUC @ 2H
NS H 154
NUCLELUS : off
01 3 18863.67 Hz
PULPROG : 1gpg30
SFO1 t 1257766527 MHz
SOLVENT : CDC13
() SW H 298.8948 ppm
O D : 65536
O — TE H 2964 K
O S y N **% Processing Parameters ***
\< LB H 1.00 Hz
Ph SF 1 1257577974 MHz
#*% 1D NMR Plot Parameters ***
7f NUCLEUS off
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*** Current Data Parameters ***
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*** Processing Parameters ***
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*** 1D NMR Plot Parameters ***
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wtl-962R

*** Current Data Parameters ***

© o B < D 1 O 10 N © G0 T 60 %0 O NAME witl-0602

N SEBIIIIIJIIEBSBBIS 8 2 28 3BR8BHIB 9

T R h 7 TTOTTTYYY T PROCNO 1

H‘ LLLLLLLLHL—LH%—LW‘ % ‘ ‘ ‘ ‘ WRH% ‘ *** Acquisition Parameters ***
LOCNUC 2H
NS 395
NUCLEUS : off
01 13204.57 Hz
PULPROG : zgpg30
SFO1 125.7709936 MHz
SOLVENT : CDCI3
SW 238.7675 ppm
TD 65536
TE 295.6 K
*** Processing Parameters ***
LB 1.00 Hz
SF 125.7577970 MHz

79 *** 1D NMR Plot Parameters ***
NUCLEUS : off
700 10180 170 160 150 140 130 | 120 | 10 100 %0 8 70 60 s a0 30 20 10

(ppm)
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*** Current Data Parameters ***
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NAME

*** Acquisition Parameters ***
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*** Current Data Parameters ***

NAME : wtl-0604
EXPNO : 4
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC : 2H

NS : 198
NUCLEUS : off

o1 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
SOLVENT : CDCI3

SW : 238.7675 ppm
D : 65536

TE : 295.3 K
*** Processing Parameters ***

LB : 1.00 Hz
SF : 125.7577952 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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**% Current Data Parameters ***
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#%% 1D NMR Plot Parameters ***

*** Processing Parameters ***
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*** Current Data Parameters ***

NAME : wtl-0604
EXPNO : 2
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC 2H

NS : 108
NUCLEUS : off

o1 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
SOLVENT : CDCI3

SW : 238.7675 ppm
D : 65536

TE : 295.2 K
*** Processing Parameters ***

LB : 1.00 Hz
SF : 1257577990 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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*** Current Data Parameters ***

wtl-0616

NAME

*** Acquisition Parameters ***

LOCNUC

PROCNO
NS

6606
67167 —|
05267 —
8£€6'7 —|
vov6'Z —
81567 —
61967 —
1916'C —
1186'C —
2560°€ —
€50T°€ —§
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0821°€ —
£65T°€ —}
T —|
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910t
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sozv'e ]
81EY'E —
vory'e —
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£65b'E —
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2828'9 —
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S6TT'L —
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86872 —
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off
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NUCLEUS :
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2934 K

*** Processing Parameters ***
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*** 1D NMR Plot Parameters ***
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*** Current Data Parameters ***

. O 60 O 60 1D et T 00 I et B I O NAME : wtl-0616

&3 Ei%%%%%%%%%%%gg g B SEUYNARARAINT )

H‘ ‘\‘ LR 77% ‘ ‘ ‘ ‘ K%%%JW—%JX % Acquisition Parameters ***
LOCNUC 2H
NS : 215
NUCLEUS : off
o1 : 18863.67 Hz
PULPROG : zgpg30
SFO1 : 125.7766527 MHz
SOLVENT : CDCI3
SwW : 298.8948 ppm
D : 65536
TE : 2934 K
*** Processing Parameters ***
LB : 1.00 Hz
SF : 125.7577974 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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*#% Current Data Parameters ***

NAME
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Acquisition Parameters ***

LOCNUC

RG's e

Hhbh's —=—

SLbL'9
9zoL'Y
8LLL'Y
IP6L'9
LHRO
19L8°9
PORL —
RI0I'L —
01 -
GITIL
TI8l'L
£61°L —
wiTe
sz
£S5
et —
s
IsHeL
TseL
OOSEL -
L —
surrL —
oL —
[LL
meyL —

-

-

OEFOL —
gL

off

NUCLELS

3088.51 Hz

01

230

PULPROG :

B - B
m = h*ﬂm
2 2L 823 & 3
mmmwm.mo.m
4 & £ q
g = 7
3 £l A
o
a
o
£
= £
v :
- =
S o £
E8EeEl Ay
Z
o /V\
- (7]
m
©)
@)
SLIL'O
ﬁﬁ&k
Eréﬂ OO00°T E o
M9 e
Ezﬁl\l
1989 ——

6.9

7.0

GORIL
RIOLL
ROULL
GITIL I/|
SITL H
GLETL I.Rl\|
[ s
et LO00T
asvL I\|
66, ——

song —

[ 2t

*%% 1D NMR Plot Parameters ***
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*** Current Data Parameters ***

NAME : witl-0529
EXPNO 4
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC : 2H

NS : 159
NUCLEUS : off

o1 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
SOLVENT : CDCI3

SW : 238.7675 ppm
TD : 65536

TE : 296.0 K
*** Processing Parameters ***

LB : 1.00 Hz
SF 1 125.7577970 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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wil-887

*=% Current Data Parameters **=
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Acquisition Parameters ***
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*#* Processing Parameters ***
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*%% 1D NMR Plot Parameters ***
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wil-887

*** Current Data Parameters ***

8 R TR PR T P 3 Y o+
23 133539325 A50AARALNARAS ; E i 334 EXPNO :
Y | e | | | P g ’
*** Acquisition Parameters ***
LOCNUC 2H
NS 530
NUCLELS : off
01 18863.67 Hz
PULPROG : 7gpg30
0] SFO1 ¢ 1257766527 MHz
e} o SOLVENT : cbcp
— SW : 298.8948 ppm
W, L no
TE 2063 K
*** Processing Parameters ***
LB 1.00 Hz
SF H 1257577928 MH:z
71 ##% 1D NMR Plot Parameters ***
NUCLELS : off
200 160 150 140 130 120 110 100 90 80 0 50 10 30 20 10
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*** Current Data Parameters ***

wtl-0423

NAME

*** Acquisition Parameters ***

LOCNUC

PROCNO
NS
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*** Processing Parameters ***
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*** 1D NMR Plot Parameters ***
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*** Current Data Parameters ***

NAME : witl-0423
EXPNO 6
PROCNO 1

*** Acquisition Parameters ***
LOCNUC 2H

NS : 218
NUCLEUS : off

0O1 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
SOLVENT : CDCI3

SW : 238.7675 ppm
TD : 65536

TE : 297.2 K
*** Processing Parameters ***

LB : 1.00 Hz
SF : 125.7577952 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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*** Current Data Parameters ***
NAME s wil-0610
AR E SRRSO E LS SRR gF .
Serrifoptl3IngEIdfince L EXPNO @ 1
EXEEFEEEEEEEREEENESEEEEE =R
H| PROCNO 1

#** Acquisition Parameters ***

LOCNUC H
NS H k7]
NUCLEUS : off
01 i 3088.51 Hz
PULPROG : 7g30
e} SFO1 1 500.1330885 MH:z
O SOLVENT : (&) &k}
¢ — SW : 20,6557 ppm
N ™ : 32768
O O\/< TE i 296.5 K
Ph #*% Processing Parameters ***
LB : 0.30 Hz
9b SF : 500.1300134 MHz
#*% 1D NMR Plot Parameters ***
NUCLEUS : off

—
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E 8 2|5 g A g z
= 3| = b= e | b=t s
95 9.0 8.5 7.0 6.5 6.0 55 50 45 4. is 30 25 20 15 10 0.5

(ppm)
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*** Current Data Parameters ***

NAME : wtl-0610
EXPNO 2
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC : 2H

NS : 337
NUCLEUS : off

01 : 18863.67 Hz
PULPROG : zgpg30
SFO1 1 125.7766527 MHz
SOLVENT : CDCI3

SW : 298.8948 ppm
TD : 65536

TE : 2970 K
*** Processing Parameters ***

LB : 1.00 Hz
SF : 125.7577940 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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*** Current Data Parameters ***

wtl-0519

NAME

***k Acquisition Parameters ***

LOCNUC
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*** 1D NMR Plot Parameters ***
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*** Processing Parameters ***
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*** Current Data Parameters ***

NAME : wtl-0519
EXPNO 4
PROCNO : 1

**% Acquisition Parameters ***
LOCNUC 2H

NS : 414
NUCLEUS : off

o1 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
SOLVENT : CDCI3

SwW : 238.7675 ppm
TD : 65536

TE : 300.2 K
*** Processing Parameters ***

LB : 1.00 Hz
SF 1 125.7577924 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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#*% Current Data Parameters ***

NAME wil-0610
EXPNO 3
PROCNO 1

#*% Acquisition Parameters ***
LOCNUC 2H

NS 31
NUCLEUS off

01 3088.51 Hz
PULPROG : 7230
SFO1 500.1330885 MH:z
SOLVENT CDC13

sW 20.6557 ppm
D 32768

TE 2965 K

**% Processing Parameters ***

LB
SF

0.30 Hz
500.1300140 MH:z

*** 1D NMR Plot Parameters ***

NUCLELS

off
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*** Current Data Parameters ***

NAME
EXPNO
PROCNO

36.2160
— 335429
103008
16,1364

T 322478

LOCNUC
NS
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01
PULPROG
SFO1
SOLVENT
SW

D

TE
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4
1

**% Acquisition Parameters ***

2H
784
off
18863.67 Hz
1gpg30
1257766527 MHz
CDC13
208.8948 ppm
65536
2964 K

**% Processing Parameters ***

LB
SF

100 Hz
1257577917 MHz

*#% 1D NMR Plot Parameters ***

NUCLELUS

off
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*** Current Data Parameters ***

wtl-0519
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***% Acquisition Parameters ***
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wtl-948 R
*** Current Data Parameters ***
> ™ - L N®DO Mo a ™o NAME : witl-0519
R =t PR R I R RS = R 88 NEN a PROCNO - 1
‘ ‘ ‘ k%!%h‘ﬂ ‘ ‘ ‘ ‘ ‘ ‘ H ‘ *** Acquisition Parameters ***
LOCNUC 2H
NS : 382
NUCLEUS : off
01 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
(@) SOLVENT : CDCI3
o O SW : 238.7675 ppm
- TD : 65536
O O\/<N TE : 300.0 K
*** Processing Parameters ***
Ph LB : 1.00 Hz
ge SF © 125.7577915 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
00 o0 180 170 160 150 140 130 | 120 110 100 90 8 70 60 s 40 3 20 10

(ppm)
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witl-0423

*** Current Data Parameters ***
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00€6'Z —
6£v6'C —
§956'C
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0gzb's
soev'e ]
riiye —|
28vr's —

€29LT LW
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65Y'E —|
ovsy'e

£896'G ——
86866 —
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9299
81119
T¥6.°9
£€608'9
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T80T, —
PIT L —
6T2T'L u
0L2T'L

8GET'L —
8E6T'L —|
9.6T"L —
y102°L —
121z L —
8zze L —
8.2z,
y0€2"L —
9092°2 ]
8eve’L —|
209", —

L

815, —
ZvesL —

PROCNO

**% Acquisition Parameters ***

LOCNUC
NS

2H

44
off

3088.51 Hz

NUCLEUS :

o1

2930

500.1330885 MHz
CDCI3
2976 K

*** Processing Parameters ***

LB
SF

20.6557 ppm
32768

SOLVENT :

SW

PULPROG :
TD
TE

SFO1

0.30 Hz
500.1300134 MHz

*** 1D NMR Plot Parameters ***

NUCLEUS :

off

0O
N

/4
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0€69'L —__
280L°L ——
eeeLL—"

¢L00'T

I —

16/T8 ——

8T8 -
T96T'8
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leabayu|

|

8L15L

]
2085 —— Loz
P —— 0

P

8.0 7.9 7.8 7.7 7.6 75
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T6ET'T

LESTC
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|

|

0000'T
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0560'C

__

€866'T

—

JASTAI N4

¢L00'T

im

0986'T

eaBaju|

(ppm)



13C AMX500

wtl-921 R
*** Current Data Parameters ***
g 8 g 885855878884y g 2 g § 399 EXPNO 10
| | P . 'S PROCNO 1
*** Acquisition Parameters ***
LOCNUC 2H
NS : 284
NUCLEUS : off
01 : 13204.57 Hz
PULPROG : zgpg30
SFO1 1 125.7709936 MHz
0 o SOLVENT : cbei
0] SW : 238.7675 ppm
O - N ™ : 65536
O\/< TE : 297.6 K
O Ph *** Processing Parameters ***
LB : 1.00 Hz
of SF : 125.7577890 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
00 100 180 170 160 150 140 130 120 10 100 90 8 7 e s 4 30 2 10

(ppm)



1H AMXS00
wil-925R-b

*#% Current Data Parameters ***

NAME ; witl-0616
FE - ol o el S Sl ol ol Sl S S S & SEEEE MV - PROCNO 3 1
Lu%ﬂ%%h‘ W}l | **% A cquisition Parameters ***
LOCNUC 2H
NS 3 118
NUCLEUS off
01 : 3088.51 Hz
PULPROG : 7830
SFO1 1 500.1330885 MHz
SOLVENT : (&) (8K}
SW : 20.6557 ppm
™ : 32768
0] TE : 293.8 K
O *** Processing Parameters ***
O — LB : 0.30 Hz
O N SF : 500.1300140 MHz
O\/< *#% 1D NMR Plot Parameters ***
Ph NUCLEUS off
9
W U
T T Ty T els - o Y '3.'5"4' ' '3.‘0?' VYV 'i"ﬁ' "o




13C AMXS500
wil-925R-b

#*% Current Data Parameters ***

¥ 3 & NAME : wil-0616
T T T R T PROCNO  : 1
| | | | | | H | | **% Acquisition Parameters ***
LOCNUC 2H
NS H 17040
NUCLELS : off
01 L] 18863.67 Hi
PULPROG : 1gpg30
SFO1 g 1257766527 MHz
SOLVENT : CDCI3
SW £ 298.8948 ppm
D : 65536
0 TE : 2038 K
O *%% Processing Parameters ***
OW LB : 100 Hz
—
O N SF : 1257577928 MHz
o) \/< *** 1D NMR Plot Parameters ***
% Ph NUCLEUS : off
99
N MJMM | UL
B 7 1 1 A T R HE S - — w0

(ppm)



1H AMX500
wtl-934 R

*** Current Data Parameters ***

wtl-0610

NAME
EXPNO

*** Acquisition Parameters ***

LOCNUC

PROCNO
NS

L0780
85280
¥8€8°0
200C'T
§S90¢'T
26121
eveeT

ST —=

8001 —
€188'T
1616'T
6626'T
GTE6'T
86T
9T56'T
90.6'T
9086'T

1681’ —|
986v'c —

WLE'S —=
6¥00°9 e

S18L'9 —=

99629
0€18'9
1828'9
€Ev8'9

p188%0
282T'L —|
eErTL
9202 u
L1

82ez’L

909¢°L
¥95€'L —|
STLE'L —|

8¢2S'L —|
6LEG°L —
€785°L —
0869°L —
6TTL'L —|
oLeLs—
2261°8 —|
¥.02'8 —

LB

2H
30
off

3088.51 Hz

NUCLEUS :

o1

2930
500.1330885 MHz

PULPROG :
SFO1

CDCI3

SOLVENT :

£ W*
g ¥ 4 T S %
F8 283 5s
BN &8 2o 2 B ©
m N S £
IS @ ® &
£ =
s S o
& © 8
2 &
£ o
Z  fg
8 Z m
= o
o — O
O w ¥ m ¥ D
Ze iyt 2
NN
= oerTe
]
— suwes
1
— es8llz
|
191172
o
—_ 81012
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N )
= 002
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Q
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L
O O -

|

— 62960

E

0000'T

M ¥696'€
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N\ 6060¢
€0€0¢
€1e0¢
81€0'T

9606'T

ik

L s s e e B e e e e e L A A e s s e e s B e e e e e e e e . B B e

leabaju|
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13C AMX500

wtl-934 R
o <t oo AN NDOTAMANMN~OD LW LW
© w0 ~ WS AND SO~ WO [=2] o O AN M O o
< [=e] o NANMNMAOOMMMNDOO OIS N - T O LW O DLW —
n n o~ OSSO ANAIN OO O©O©O o o —H N OMODLO D o
o -] O MHOOMOMOHOOMHOMOMHOOMOANNNNNN (=2 o 0O W NN o
— — — A A A A A AAAAAAA oo ~ MO MM OO NNNN —
0 n-CeHa3
/
O >
200 160 150 140 130 120 110 100 90 80 40 30 20

(ppm)

*** Current Data Parameters ***

NAME : wtl-0610
EXPNO : 8
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC 2H

NS : 285
NUCLEUS : off

01 : 18863.67 Hz
PULPROG : zgpg30
SFO1 1 1257766527 MHz
SOLVENT : CDCI3

SW : 298.8948 ppm
TD : 65536

TE : 2954 K
*** Processing Parameters ***

LB : 1.00 Hz
SF : 1257577951 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off



1H AMX500
wtl-927 R

*** Current Data Parameters ***

wtl-0501

NAME

*** Acquisition Parameters ***

PROCNO

S2EET —|
15767 —
Y1567 —|
10567 —
0v9E'T —|
82L€C
26882 M
£Y0r'Z —|
vrTr'T —|
1027 —
S627°C —|
0ZEr'Z —
TE0L'T
95022 )
otz —
802L'C —/
128L'7 —|
LT u
e
86022
9/81C %
1062
0v08'Z —
59087 —
8,187 —
0£€8'C —|
§5€8'7 —
92€6'7 —
v9v6'2 —|
£096'C —|
Zr.6T —
55867 —
S0EY'E —|
89t°€ —|
e —
zesy'e —
£85Y°E
809v°€ —|
velre —
S88y'c

vL6v'E
1105°€
8Y86'S
£9T0'9

Y19L°9 —=
§9.1°9
916L°9
0808'9

mm T

UL

2H

LOCNUC
NS

29
off

3088.51 Hz

NUCLEUS :

01

2930
500.1330885 MHz

PULPROG :
SFO1

CDCI3
20.6557 ppm

SOLVENT :

SW

D

32768

295.7 K

TE

*** Processing Parameters ***

T x
N *
HM‘.M\v
83 s E
) 9038
Ooe
S £
o™ ©
P
S a
s J——
k=]
P..
@
[%2]
2
a g
i S
foa)
06 =
prd <
/V\D-
53
(=2}

=

¢rS6°'0

M 9EV6E
0/c0¢C

UM 0EL6'T
/ S096'T
S6.6'0
ﬁ(

\ LEI8T

leabaju|
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13C AMX500
wtl-927 R

— 191.7506

— 185.7021

— 164.1023

j

9447
0337
5893
0500

139
139
136.
130
130
129

7221
0096
0768
2387

129
128
—— 127
126
125

R

—— 88.4448

— 79.2627

— 38.4097
— 34.9555
—32.2737

—27.3621

— 15,5347

190

210

130 120 110 100 90
(ppm)

80

40

*** Current Data Parameters ***

NAME : wtl-0501
EXPNO : 4
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC : 2H

NS : 305
NUCLEUS : off

01 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
SOLVENT : CDCI3

SW : 238.7675 ppm
D : 65536

TE : 2959 K
*** Processing Parameters ***

LB : 1.00 Hz
SF : 1257577952 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off



1H AMX500
wtl-935 R

*** Current Data Parameters ***

wtl-0610

NAME

12
1

*** Acquisition Parameters ***

LOCNUC

PROCNO
NS

EXPNO

82180
99880
50060
S6T2'T
6v92'T
£982'T
Tee'T
Y0SE'T
STYET —=
1886'T
286'T
SvS6'T
vEL6'T
9866'T —\=
18002 —
1002
[£3%4
188L'C
2754

6866'S ——
26209 —

SY08'9 —=

96189
09€8'9 —/
2158'9
88.@@ W
11169
LEST'L
eyl
18222 I
zeve L —
v852'L —|
9882'L
208e'L
1268 —
€8V, —
58952 —
66152 —
9gzL'L
18812 —
88512 —
8/12'8 —
11828

2H

17

off
3088.51 Hz

NUCLEUS :

o1

2930
500.1330885 MHz

PULPROG :
SFO1

cDCI3
20.6557 ppm

SOLVENT :

SW

TD

32768

295.7 K

*** Processing Parameters ***

TE

0.30 Hz

500.1300000 MHz

LB
SF

*** 1D NMR Plot Parameters ***

off

NUCLEUS :

9)
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T
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§¢e0e
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|

0€56'0

SE20'T

i |
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eaBaju|
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13C AMX500

s o O TRMAIMNYTDROO NN

wn < ~ TOONDMU MO OM o — O M 0VWOWONL N O
8 3 5 3I8SA3RNLIIZA8RS S e BERIIINSS IR
o B J SRITOISIHRBES I & B SRS JIQBSRANG
& 0 Y S PCOLOSRB R GG D P = SHARIRARI~OS
(=2 ] «© MOHOMMMOOMONNNNNN (=2 o OO NTDDDODOO NN
R S 8983835399589y 2 2 FHEASAIAIQANANT

200 190 160 150 140 130 9 80 40 30 20

*** Current Data Parameters ***

NAME : wtl-0610
EXPNO 13
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC : 2H

NS : 332
NUCLEUS : off

o1 : 18863.67 Hz
PULPROG : zgpg30
SFO1 : 125.7766527 MHz
SOLVENT : CDCI3

SW : 298.8948 ppm
TD : 65536

TE : 295.7 K
*** Processing Parameters ***

LB : 1.00 Hz
SF : 125.7577940 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off



1H AMXS500

wil-922 R

%% Current Data Parameters ***

wil-0423

.

NAME

#*% Acquisition Parameters ***

LOCNUC
NS

(D5
Erd U] e

SLLY
LY
SS9
NI
LSERY
SROR'9
L
i
1Lrle
LYSTL -4
sy
/o1 —
T8
esie 4
se6lL A
ozt -
s1zre —
oL
e —
556
oL —
LY
156 —
oL —|
oL -

67

off

3088.51 Hz

NUCLEUS

01

2230
.1330885 MHz

CDC13

PULPROG

SFO1

H

SOLVENT
SW

™D

TE

20,6557 ppm

32768

9k

0.30 Hz
500.1300134 MHz

2974 K

:
**¥ Processing Parameters ***

LB
SF

0L —
sEL —
OeUL

LEFL ——
IS6FL ——

wsrL ——
TSUL
PsYL |1\|

BOHIE ——
Tomrg —

=

#%% 1D NMR Plot Parameters ***

NUCLEUS

off

|

LOEG"

I

G8Y0°T

|

P60

|

|

THE'T

|
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"\|
GFEGT)
1E6°01

— £TE°T

= |

M GENNT [

” Fisog

— -
—. [LELINY

D660

- Lot0l

HM GRE0°T

LFL60

TSN'L

PiEu|

— 0zorT -
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13C AMXS00
wil-022 R

1918451

190

— I85.315

180

3 i £ & o *** Current Data Parameters ***
3 z 2 g ,;f A § NAME wil-0423
1 P i R
PROCNO 1
**% Acquisition Parameters ***
LOCNUC H
NS 1531
NUCLEUS off
01 1320457 Hz
PULPROG 1gpg30
0] SFO1 125.7709936 MH:z
Bn (0] SOLVENT cDCL3
o) o SW 238.7675 ppm
D 65536
O o\/<N TE 206.8 K
Ph **% Processing Parameters ***
LB 100 Hz
9k SF 1257577925 MHz
**% 1D NMR Plot Parameters ***
NUCLETUS off
( | AU ik i
160 180 140 130 120 110 100 90 80 70 60 50 40 30 20 10

{ppm)



1H AMX500
wt-869 (2)

*** Current Data Parameters ***

MONOUYNODONOYTOTOPONNTYT ®OQ N oo © NAME : witl-0909
FTOCFNNOYITONTOONOOF-OTODNO o N o
ONNT-ONOFITNODNTA==00®00NO N ®© ) .
99000000 ITLINNONNNANNN NN N o © EXPNO 20
NNNNNNNNNNNNNNNNNNNNNNN n wu N
L L L Ll )] ‘ ‘ PROCNO  : 1
L *** Acquisition Parameters ***
DS : 0
INSTRUM spect
LOCNUC 2H
NS : 30
NUCLEUS : off
o1 : 3088.51 Hz
PULPROG : zg30
\ COOB SFO1 : 500.1330885 MHz
O n SOLVENT : CDCI3
Ph % N swW : 20.6557 ppm
/ D : 32768
S\< TE : 207.2 K
Ph *** Processing Parameters ***
LB : 0.30 Hz
1
OFFSET 16.477 ppm
Sl : 16384
*** 1D NMR Plot Parameters ***
NUCLEUS : off
JLJ/NU*
w
) ollv|w|w o v | © o
Q o lw|w [N |® T |0 o
- [ <] @ © - N < [}
£ ollaa|o |9 @ ® |9 ©
- - (] N 0 o N [}
00 ! 8.0 75 7.0 6.5 6.0 5.5 5.0 45 40 a5 30 2’5 20 15 10 o5

Ppm )



13C AMX500
wil-869 (2)

*** Current Data Parameters ***

QM 9O VWOOOTOONMOOYO
63 Aabns2a83Y000m R 58 8 2 NAME : wtl-0909
NO O oo OITONOMON ® Y i .

RE 8 353 RRAITERAN N KNG G © EXPNO 2
Fr r FrrrTrTETEFRECEEE - ) NNN OO -
e e AL | e 1
*** Acquisition Parameters ***
DS : 0
INSTRUM spect
LOCNUC 2H
NS : 14691
NUCLEUS : off
o1 : 15090.93 Hz
PULPROG : zgpg30
SFO1 1 125.7728799 MHz
SOLVENT : CDCI3
0 X_-COOBn sw © 259.8314 ppm
TD : 65536
Ph~ N TE : 297.6 K
S\/< *** Processing Parameters ***
LB : 1.00 Hz
Ph
OFFSET : 249.918 ppm
11 Sl : 32768
*** 1D NMR Plot Parameters ***
NUCLEUS : off
N |

210 200 190 180 170 160 150 140 130 120 110 100 90
PpPpm )



1H AMXS500
wil-1012

#*% Current Data Parameters ***

NAME s wil-0904
S emor NTEHC M-S S g S -3 spEG 2 g Te -
gEREIgBgzEchpagroae zayisy EELEE G §85% EXPNO 9
e R R R e FEEedE ZECEE W 334 )
| il ] ] M Ll Ll L LL L LI | | PROCNO 1

):

L. =% Acquisition Parameters ***
LOCNUC 2H
NS : 35
NUCLEUS : off
01 2 3088.51 Hz
PULPROG : 2230
SFO1 : 500.1330885 MHz
SOLVENT @ CDhC13
SW : 20.6557 ppm
T H 27
o\ cooe -
Ph 7 N *** Processing Parameters ***
S \/< LB : 0.30 Hz
SF : 500.1300134 MH:z
Ph *** 1D NMR Plot Parameters ***
1 NUCLEUS : off
| I\
[
£ ] z = g -
' o %0 ) 80 s 7o 65 60 Y 45 40 s ) 25 20 1% 10 05



13C AMXS500
wil-1012

210

— 1699320

— 165.4355

Ph

(ppm)

O/K/COOBn

=

11

Ph

90

k

T1.2577
T3

T6.T7S01

6641

385071

*** Current Data Parameters ***

NAME wil-0904
EXPNO H 1
PROCNO 1

% Acquisition Parameters ***
LOCNUC H

NS H 76
NUCLEUS : off

01 3 15090.93 Hz
PULPROG : 1gpg30
SFO1 H 125,7728799 MHz
SOLVENT : CDC3

SW £ 250.8314 ppm
D . 65536

TE : 208.7 K

*%% Processing Parameters ***

LB H 1.00 Hz

SF H 1257577937 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off



1H AMX500

wtl-985
*** Current Data Parameters ***
NAME : wtl-0717
B ONNNNNNNG GG O © 0w dadadaddNddadadddadaNaNad oo o
B N e e i 1
**% Acquisition Parameters ***
LOCNUC : 2H
NS : 26
NUCLEUS : off
o1 : 3088.51 Hz
PULPROG : 2930
SFO1 : 500.1330885 MHz
SOLVENT : CDCI3
SW : 20.6557 ppm
(@) TD : 32768
H02C TE : 2973 K
= N *** Processing Parameters ***
O\/< LB : 0.30 Hz
Ph SF : 500.1300134 MHz
14 *** 1D NMR Plot Parameters ***
NUCLEUS : off
_J» j _
|
2 N < | s © o ° « ©
"TTo0 es g0 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05



13C AMX500

wtl-985
**% Current Data Parameters ***
o o © 5 25988 o .o " o NAME : wtl-0717
I T 7YY 7 T T T PROCNO : 1
‘ ‘ ‘ ‘ \%H\‘ ‘ ‘% ‘ ‘ *** Acquisition Parameters ***
LOCNUC 2H
NS : 2439
NUCLEUS : off
o1 : 15090.93 Hz
PULPROG : zgpg30
SFO1 o 125.7728799 MHz
SOLVENT : CDCI3
O SW : 259.8314 ppm
HO,C ™ : 65536
= N :
O\/< TE : 297.3 K
*** Processing Parameters ***
Ph LB : 1.00 Hz
14 SF : 125.7577917 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
‘ “w J ke ——— — o " | ’l T prv—
TTT00 10 180 170 160 150 140 130 120 10 100 90 s 70 e s 4 3 2 10 0

(ppm)



1H AMXS00
wil-0828-2

*#% Current Data Parameters ***

NAME H wil-0828
l\ﬁ L-L-EAIQ’J | LJ_I-‘_L-L%LL#%] WL_MJ—HJ#&J—M *** Acquisition Parameters ***
LOCNUC 2H
NS : 39
NUCLEUS : off
01 : 3088.51 Hz
PULPROG : 730
SFO1 ¢ 500.1330885 MHz
SOLVENT : CDCL3
SW H 20.6557 ppm
D 3 32768
TE : 2080 K
O **% Processing Parameters ***
LB : 030 Hz
= N

o \/< SF : 500.1300000 MHz

**% 1D NMR Plot Parameters ***
Ph NUCLEUS : off
15a
; L]
[
= = for! =
90 85 0 65 60 45 10 a5 10 25 20 15 10 05




13C AMX500
Wi-0828(2)

| NS | - .

(0]

= N

04

Ph
15a

bt s
160 1!;0 18‘0 IT!lJ 16‘0 15‘0 !-:0 1.;0 IZ‘D 11‘0 160 9‘0 8‘0 7‘0 Glﬂ SIU JIB 3‘0 2:3 lb

#*% Current Data Parameters ***

NAME
EXPNO
PROCNO

wil-0828
11
1

% Acquisition Parameters ***

LOCNUC
NS
NUCLEUS
01

PULPROG :

SFO1
SOLVENT
SW

D

TE

2H
588
off
15090.93 Hz
1gpg30
125.7728799 MHz
CDCI3
259.8314 ppm
65536
2973 K

**% Processing Parameters ***

LB
SF

1.00 Hz
1257577927 MHz

**% 1D NMR Plot Parameters ***

NUCLEUS

off



1H AMX500

wtl-986-b
*** Current Data Parameters ***
NAME : wtl-0721
HOUNLLHD K NNEPOVIONTTOAN OB I DY O TOCRODNTNL NN Dl D@D © I
*** Acquisition Parameters ***
LOCNUC : 2H
NS : 22
NUCLEUS : off
0o1 : 3088.51 Hz
PULPROG : 2930
SFO1 :500.1330885 MHz
SOLVENT : CDCI3
SW : 20.6557 ppm
TD : 32768
0] TE : 297.7 K
Z *** Processing Parameters ***
= . NH, LB : 0.30 Hz
o) SF :500.1300134 MHz
o *** 1D NMR Plot Parameters ***
Ph NUCLEUS : off
15b
B
g g8 |8 2 3 g g8 218 g
- © o | o <} o S S o o =3 =}
— o — — o o~ — — — (3]
T T T e e e ee e e e e e a e e e e s

(ppm)



13C AMX500

wtl-986-b
~ © © 0N ™
['e] o NN W0 o wn o M w0 o <
o oN N © O 0 N © o o oo ~ - <
S S V8385 3 S 389 5 S 3
< 5 PR P e > &3 R 23 S g
X 3 85838 g o Nae b P >
— =1 PR R ) a o ~~ N 1] 3 ~
Z/,
= NH2
" " o " i | v
il i f i i W | W A
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

(ppm)

*** Current Data Parameters ***

NAME witl-0721
EXPNO : 3
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC : 2H

NS : 79
NUCLEUS : off

01 : 15090.93 Hz
PULPROG : zgpg30
SFO1 125.7728799 MHz
SOLVENT : CDCI3

SW : 259.8314 ppm
TD : 65536

TE : 297.7 K
*** Processing Parameters ***

LB : 1.00 Hz
SF : 1257577966 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off



1H normal range AC300

wtl-987-1
*** Current Data Parameters ***
NAME : jl21-wtl
S83IBSING 8 =1 2SBARIIN 228583RBIITLILSINILER .
SEZ8R85Y § g GEECeBIERERR8E3AT SEEEBCBENRRRRS88E8E BXPNO 1
. :
\%\1&%‘ ‘ ‘ H \%M%M%J *** Acquisition Parameters ***
LOCNUC : 2H
NS : 19
NUCLEUS : off
o1 : 1853.43 Hz
PULPROG : 2930
SFO1 :300.1318534 MHz
SOLVENT : CDCI3
SW : 17.9519 ppm
TD : 32768
TE : 298.6 K
*** Processing Parameters ***
/ O LB : 0.30 Hz
‘., SF :300.1300124 MHz
NH2 *** 1D NMR Plot Parameters ***
@) .
0 NUCLEUS : off
Ph
16
E
g gllgls & Sy & 8
= 283 < S8 | |8
- o |« — — o o
-ttt
8.0 75 6.5 25

(ppm)



13C Standard AC300

witl-987-1
**% Current Data Parameters ***
- - oo NAME jl22-wtl
g 3 €358 5 88 g & 88 g EXPNO 2
2 3 83X @ N N o R ]
h T 0T 7 T T 77T PROCNO : 1
‘ ‘ ‘\“\%‘ ‘ ‘% ‘ ‘ ‘ ‘ ‘ *** Acquisition Parameters ***
LOCNUC : 2H
NS : 375
NUCLEUS : off
o1 : 792411 Hz
PULPROG : zgpg30
SFO1 : 75.4756731 MHz
SOLVENT : CDCI3
SW : 238.2968 ppm
TD : 32768
TE : 298.6 K
*** Processing Parameters ***
/ (0) LB : 1.00 Hz
’, SF : 75.4677536 MHz
g NH, **x 1D NMR Plot Parameters ***
@) 0 NUCLEUS : off
Ph
16
0 T L e A e A o Jrhd
"0 10180 170 160 150 140 130 120 10 100 90 8 70 e s 40 30 2 10 0

(ppm)



1H AMXS500

wil-987-2
*#% Current Data Parameters ***
NAME § witl-0722
g = EXPNO 10
5 g
¥ = PROCNO  : 1
| | #%% Acquisition Parameters ***
LOCNUC 2H
NS : 47
NUCLELS : off
01 : 3088.51 Hz
PULPROG : 2230
SFO1 : 500.1330885 MH:z
SOLVENT : e
SW : 20.6557 ppm
TD H 32768
TE : 2972 K
/ 0] **% Processing Parameters ***
“, LB : 0.30 Hz
NH2 SF : 500.1300134 MHz
OH *+% 1D NMR Plot Parameters ***
NUCLELUS : of f
17
AN A S
]
g = a Zl|= § (-] =
E 2 = IR AR
= S S |[=]s|=]~= &
I T T T T T T T T T T T T T 1 T T T
8.5 80 7.5 7.0 65 6.0 55 50 15 4.0 a5 20 25 20 15 10 05

(ppm)



13C AMXS500
wil-987-2

200

190

177.9100

140

130

110

100
(ppm)

20

TH.T248
77.2498

T,
76.7423

80

60

— 41.8645

40

— 32.6732

30

16. 193
—— 14.2271

— 76132

**% Current Data Parameters ***

NAME wil-0722
EXPNO 4 11
PROCNO 1

**% Acquisition Parameters ***
LOCNUC ¢ 2H

NS : 423
NUCLEUS : off

01 + 15090.93 Hz
PULPROG zgpg30
SFO1 1257728799 MHz
SOLVENT CDCI3

SW 4 259.8314 ppm
D " 65536

TE : 2974 K
*#%* Processing Parameters **%

LB H 1.00 Hz
SF : 125.7577927 MHz
**%* 1D NMR Plot Parameters ***
NUCLELUS off



1H AMX500
wtl-0729-1(b)

*** Current Data Parameters ***

NAME : wtl-0730
LT LA ; e o s,

*** Acquisition Parameters ***

LOCNUC : 2H

NS : 23

NUCLEUS : off

o1 : 3088.51 Hz

PULPROG : 2930

SFO1 ©500.1330885 MHz

SOLVENT : CDCI3

SW : 20.6557 ppm

TD : 32768

TE : 297.7 K

*** Processing Parameters ***

(@]
/\//%( LB : 030 Hz
= / N SF - 5001300134 MHz

S\< *** 1D NMR Plot Parameters ***
Ph NUCLEUS : off
E

=3 — o o 0 o o o~
g 2 |2ls 2 2 = S
k= g8 3|8 g g E 8
— o |- [=} N o o
75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 15

(ppm)



13C AMX500

wtl-0729-1(b)
*** Current Data Parameters ***
39 gnuwg o coa o - - NAME : wtl-0730
33 92388 § NI S g &
\ RO > e o
*** Acquisition Parameters ***
LOCNUC : 2H
NS : 233
NUCLEUS : off
o1 : 15090.93 Hz
PULPROG : zgpg30
SFO1 : 1257728799 MHz
3 8 SOLVENT : CDCI3
g 3 SW © 259.8314 ppm
‘ ‘ o) TD : 65536
- TE : 298.4 K
MN *** Processing Parameters ***
S\/< LB : 1.00 Hz
Ph SF : 1257577917 MHz
e 18 ***% 1D NMR Plot Parameters ***
197 196 195 194 193 NUCLEUS : off
(ppm)
"0 200 1% 180 170 160 150 140 | 130 120 1o 100 0 8 7 6 s 40 3 20 10

(ppm)



1H AMX500

O NN AN YOI NS 382823223 oo Tuswa NS o
BISROHSdRI33IIEII I8 B3B3 23 I353533 3 g
P08 nITnadTN323I FITBBemIREESR 2a SBIBI2EH 2
AN RRORRDRRIRBBINN QNN oo [N ewnunwibn S <
M G 1515 16 16 16 16 15 16 16 16 15 1B 1B 1B 1B 18 1B b 16 16 1 16 1 1 1B R PSRRI PN IEN N PN —
-
~
A B 'Y MMM
s
c
> ~ © |~ o o w0 o
2 N g |5 Q 2 3 3
g 8 2|8 IN = 2 8
= 8 & |8 5 8 &g 8
S < | S o - I «
—_—— Yt =
85 8.0 75 7.0 6.5 6.0 5.0 45 4.0 35 3.0 2 2 15 10 0.5

(ppm)

*** Current Data Parameters ***

NAME : wtl-0904
EXPNO : 3
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC : 2H

NS : 22
NUCLEUS : off

o1 : 3088.51 Hz
PULPROG : zg30
SFO1 : 500.1330885 MHz
SOLVENT : CDCI3

SW : 20.6557 ppm
TD : 32768

TE : 297.8 K
*** Processing Parameters ***

LB : 0.30 Hz
SF : 500.1300140 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off



13C AMX500

wtl-0904-1b
**% Current Data Parameters ***
NAME : wtl-0904
EXPNO 4
g g8 23 KR § 2§ g PROCNO - !
\‘ H‘ ‘V% ‘ ‘ ‘ ‘ *** Acquisition Parameters ***
LOCNUC : 2H
NS : 255
NUCLEUS : off
o1 : 15090.93 Hz
PULPROG : zgpg30
SFO1 : 125.7728799 MHz
SOLVENT : CDCI3
SW : 259.8314 ppm
_ O TD : 65536
/\;%( TE : 2983 K
= NH2 *** Processing Parameters ***
S_\_ LB : 1.00 Hz
— SF : 125.7577917 MHz
19 **% 1D NMR Plot Parameters ***
NUCLEUS : off
"0 200 190 180 170 160 150 | 140 130 120 110 100 % s 70 60 s 40 30 20 10

(ppm)



