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Experimental Section

General: Reactions were carried out in oven-dried glassware under nitrogen
atmosphere. All commercial reagents were used without purification, and all solvents
were reaction grade. DMF and CH,Cl, were freshly distilled from CaH,. THF was
freshly distilled from sodium/benzophenone under nitrogen. Indium powder (-100 mesh,
99.99%, Cat. No. 26,403-2) was purchased from Aldrich Chem Co. All reaction
mixtures were magnetically stirred and were monitored by thin-layer chromatography
using Merck silica gel 60 Fs4 precoated glass plates, which were visualized with UV
light and then, developed using either iodine or a solution of anisaldehyde. Flash
column chromatography was carried out using Merck silica gel 60 (0.040-0.063 mm,
230-400 mesh). '"H NMR and C NMR spectra were recorded on a Brucker DPX FT
(400 MHz) spectrometer. Deuterated chloroform was used as the solvent, and chemical
shift values () are reported in parts per million relative to the residual signals of this
solvent (& 7.24 for 'H and & 77.0 for "°C). Infrared spectra were recorded on a
JASCO FT/IR-460 plus FT-IR spectrometer as either a thin film pressed between two
sodium chloride plates or as a solid suspended in a potassium bromide disk. High-
resolution mass spectra were recorded on a Jeol JMS 700 high resolution mass

spectrometer.

Preparation of pent-4-en-2-yn-1-ol*: To a solution of PdCIl,(PPhs), (281.0 mg, 0.4
mmol), Cul (152.4 mg, 0.8 mmol), disopropylamine (5.6 mL, 40 mmol), and vinyl
bromide (20 mL of a 1.0 M solution in THF, 20 mmol) in THF (60 mL) was added
propargyl alcohol (20 mmol) at room temperature. The reaction mixture was kept at
room temperature for overnight and then, quenched with saturated NH4CIl (30 mL).

The aqueous layer was extracted with Et,O (3 x 30 mL). The combined organic layers
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were successively washed with aqueous HCI1 (0.2 M, 20 mL), NaHCO; (20 mL), and
H,O (2 x 30 mL). The resulting organic layers were dried over MgSOQ,, filtered,
and concentrated under reduced pressure. The residue was purified by silica gel

column chromatography (ethyl acetate:hexane=1:5) to give pent-4-en-2-yn-1-ol

(90%, 1.48 g)

Preparation of 4-methylpent-4-en-2-yn-1-ol: To a solution of PdCI,(PPh3); (79.2 mg,
0.1 mmol), Cul (38.1 mg, 0.2 mmol), disopropylamine (1.4 mL, 10 mmol), and 2-
bromopropene (445 pL, 5.0 mmol) in THF (30 mL) was added propargyl alcohol (292
uL, 5.0 mmol) at room temperature. The reaction mixture was kept at 60 C fora 16 h
and then, quenched with saturated NH4Cl (10 mL). The aqueous layer was extracted
with Et;O (3 x 15 mL). The combined organic layers were successively washed with
aqueous HCI (0.2 M, 10 mL), NaHCO3 (10 mL), and H,O (2 x 10 mL). The resulting
organic layers were dried over MgSQ,, filtered, and concentrated under reduced
pressure. The residue was purified by silica gel column chromatography (ethyl

acetate:hexane=1:5) to give 4-methylpent-4-en-2-yn-1-ol (83%, 400.0 mg)

Preparation of (5-methoxy-3,4-dihydro-naphthalen-1-yl)-prop-2-yn-1-ol>: To a
solution of PdCl,(PPhs), (106.0 mg, 0.15 mmol), Cul (9.6 mg, 0.3 mmol), and 1-
trifluoromethanesulfony-5-methoxy-3,4-dihydronaphthalene (925.0 mg, 3.0 mmol) in a
1:1 solution of THF:diethyl amine (30 mL) was added propargyl alcohol (192 uL, 3.3
mmol) at room temperature. The reaction mixture was kept at 60 ‘C for a 16 h and then,

quenched with saturated NH4Cl1 (10 mL). The aqueous layer was extracted with Et,O (3
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x 20 mL). The combined organic layers were successively washed with aqueous HCl
(0.2 M, 10 mL), NaHCO3 (10 mL), and H,O (2 x 10 mL). The resulting organic layers
were dried over MgSOy, filtered, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (ethyl acetate:hexane=1:10) to give

(5-methoxy-3,4-dihydro-naphthalen-1-yl)-prop-2-yn-1-ol (53%, 340.0 mg)

Bromination of propargylic alcohols®: Pyridine (8.1 pL, 0.1 mmol) was added to a
solution of propargylic alcohol (1.0 mmol) in Et,O (7 mL) at 0 °C. After being stirred
for 10 min, phosphorus tribromide (32 pL, 0.34 mmol) in Et,O (3 mL) was added and
reaction mixture was stirred for 2 h at room temperature. The reaction mixture was
quenched with ice NaHCOs3 (10 mL). The aqueous layer was extracted with Et,O (3 x
10 mL), and combined organic layers were washed with water (10 mL) and brine (10
mL), dried with MgSOy, filtered, and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography using hexane to give propargylic

bromides (2, 10 and 12).

Experimental procedure of synthesis of 1-phenyl-2-vinyl-2,3-butadien-1-ol (3g)*: 1-
Bromopent-4-en-2-yne (72.5 mg, 0.5 mmol) was added to suspension of indium (57.4
mg, 0.5 mmol) and lithium iodide (66.9 mg, 0.5 mmol) in dry THF (2 mL). After being
stirred for 30 min at room temperature under nitrogen atmosphere, benzaldehyde (53.1
mg, 0.5 mmol) was added. After 2 h, the reaction mixture was quenched with saturated
NaHCOs;. The aqueous layer was extracted with Et,0 (3 x 20 mL) and the combined

organic layers were washed with brine, dried over MgSQOy, filtered, and concentrated
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under reduced pressure. The residue was purified by silica gel column chromatography

(ethyl acetate:hexane=1:10) to give 1-phenyl-2-vinyl-2,3-butadien-1-ol (75.8 mg, 88%).

HO
A

2-Vinyl-2,3-butadien-1-ol (3a): colorless oil; 'H NMR (400 MHz, CDCl;): & 6.24
(dd, J =17.6 Hz, 11.8 Hz, 1H), 5.23 (d, J = 17.6 Hz, 1H), 5.10 (d, J = 11.8 Hz, 1H),
5.08 (s, 2H), 4.32 (s, 2H), 1.56, (s, 1H); °C NMR (100 MHz, CDCl;): §209.3, 131.7,
113.7, 105.3, 78.7; IR (film) 3348, 2927, 2871, 1938, 1615, 904, 852 cm™'; HRMS (EI):
calcd for CcHgO 96.0575, found 96.0572.

OH

~C

3-Vinyl-1,2-heptadien-4-ol (3b): colorless oil; "H NMR (400 MHz, CDCl3): & 6.18
(dd, J = 17.6 Hz, 10.8 Hz, 1H), 5.32 (d, J = 17.6 Hz, 1H), 5.14 (d, J = 10.8 Hz,1H), 5.08
(s, 1H), 4.36-4.31 (m, 1H), 1.72-1.35 (m, 5H), 0.94 (t, J = 7.3 Hz, 3H); °C NMR (100
MHz, CDCls): 6208.7, 132.0, 114.8, 109.1, 79.7, 69.3, 38.7, 19.3, 14.3; IR (film) 3396,
2959, 2932, 2872, 1936, 1681, 903, 849 cm™ HRMS (EI): caled for CoH ;40 M"

138.1045, found 138.1040.

OH
ond
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1-Cyclohexyl-2-vinyl-2,3-butadien-1-ol (3c): colorless oil; '"H NMR (400 MHz,
CDCls): 6 6.15(dd, J=17.6 Hz, 10.9 Hz, 1H), 5.32 (d, J = 17.6 Hz, 1H), 5.13 (d, J =
10.9 Hz,1H), 5.11-5.03 (m, 2H), 4.05 (dd, J = 11.1 Hz, 5.9 Hz, 1H), 1.90 (d, J = 11.1
Hz, 1H), 1.79-1.53 (m, 6H), 1.26-1.01 (m, 5H); *C NMR (100 MHz, CDCl5): §208.4,
131.4, 114.8, 107.5, 79.1, 74.1, 42.3, 29.9, 27.7, 26.5, 26.2, 26.0; IR (film) 3396, 2924,
2852, 1936, 1612, 1015, 906, 845 ¢cm’'; HRMS (ED): calcd for CpH ;30 178.1358,

found 178.1355.

OH

EtO,C
.

1-Ethoxylcarbonyl-2-vinyl-2,3-butadien-1-ol (3d): colorless oil; '"H NMR (400 MHz,
CDCl3): 6 6.16 (dd, J=17.6 Hz, 11.0 Hz, 1H), 5.40 (d, J = 17.6 Hz, 1H), 5.17 (d, J =
11.0 Hz, 1H), 5.15-5.07 (m, 2H), 4.84 (d, J = 5.1 Hz, 1H), 4.26 (q, J = 7.1 Hz, 2H), 3.13
(d, J = 5.1 Hz, 1H), 1.29 (t, J = 7.1 Hz, 3H); >*C NMR (100 MHz, CDCl3): & 210.0,
173.4, 130.7, 115.8, 104.8, 79.8, 70.2, 62.4, 14.6; IR (film) 3461, 3095, 2982, 1939,
1737, 1615, 1082, 911, 862 cm™; HRMS (EI): caled for CoH 2,035 168.0786, found

168.0784.

OH

EtO,C
N
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2-Ethoxylcarbonyl-3-vinyl-3,4-pentadien-2-ol (3e): yellow oil;'H NMR (400 MHz,
CDCls): 66.06 (dd, J=17.5 Hz, 10.7 Hz, 1H), 5.38 (d, J = 17.5 Hz, 1H), 5.20-5.12 (m,
2H), 5.19 (d, J = 10.7 Hz, 1H), 4.25 (q, J = 7.1 Hz, 2H), 3.49 (s, 1H), 1.55 (s, 3H), 1.28
(t, J = 7.1 Hz, 3H); °C NMR (100 MHz, CDCl3): §207.8, 176.1, 129.6, 117.1, 108.4,
80.9, 74.3, 62.7, 25.3, 14.5; IR (film) 3499, 2983, 1941, 1729, 1448, 1248, 1139, 936,

859 cm™' HRMS (ED): caled for C19H 403 182.0943, found 182.0945.

OH

EtO,C
) /i;Tif79
X

1-Ethoxylcarbonyl-1-phenyl-2-vinyl-2,3-butadien-1-ol (3f): yellow oil; "H NMR (400
MHz, CDCls): §7.60 (d, J = 8.7 Hz, 2H), 7.36-7.27 (m, 3H), 5.92 (dd, J = 17.3 Hz,
10.7 Hz, 1H), 5.35 (d, J = 17.3 Hz, 1H), 5.15 (d, J = 10.7 Hz, 1H), 5.07 (s, 2H), 4.29-
4.13 (m, 2H), 4.08 (s, 1H), 1.24 (t, J = 7.2 Hz, 3H); °C NMR (100 MHz, CDCl;): &
208.3, 174.0, 139.7, 130.2, 128.4, 128.3, 127.6, 117.4, 108.2, 80.6, 80.2, 63.2, 14.4; IR
(film) 3487, 3060, 2981, 1940, 1726, 1448, 1248, 1065, 910, 860 cm™ HRMS (EI):

calcd for Ci5sH 503 244.1099, found 244.1103.

OH

o ¢

1-Phenyl-2-vinyl-2,3-butadien-1-ol (3g): yellow oil; "H NMR (400 MHz, CDCl3): &

7.42-7.27 (m, 5H), 6.11 (dd, J = 17.6 Hz, 10.8 Hz, 1H), 5.40 (s, 1H), 5.22 (d, J = 17.6
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Hz, 1H), 5.18-5.10 (m, 2H), 5.08, (d, J = 10.8 Hz, 1H), 2.23 (bs, 1H); *C NMR (100
MHz, CDCl3): 6208.6, 141.9, 130.9, 128.4, 127.9, 126.8, 115.5, 108.7, 80.0, 71.9; IR
(film) 3396, 3029, 2903, 1937, 1810, 1682, 1022, 908, 853 cm™'; HRMS (EI): calcd for

C12H 20 172.0888, found 172.0888.

OH

jond

1-(p-Tolyl)-2-vinyl-2,3-butadien-1-ol (3h): yellow oil; '"H NMR (400 MHz, CDCl;): &
729 (d,J= 8.0Hz 2H),7.15(d,J= 8.0 Hz,2H), 6.10 (dd, J= 17.7 Hz, 11.0 Hz,
1H), 5.35 (d, J = 5.1 Hz, 1H), 5.20 (d, J = 17.7 Hz, 1H), 5.19-5.10 (m, 2H), 5.06 (d, J =
11.0 Hz, 1H), 2.34 (s, 3H), 2.18 (d, J = 5.1 Hz, 1H); °C NMR (100 MHz, CDCl;): &
208.6, 139.0, 137.6, 131.0, 129.1, 126.7, 115.4, 108.8, 80.0, 71.6, 21.2; IR (film) 3388,

3013, 2920, 1937, 1801, 1615, 1038, 905, 853 cm™

OH
A

1-(o-Tolyl)-2-vinyl-2,3-butadien-1-ol (3i): yellow oil; '"H NMR (400 MHz, CDCls): §
7.46-7.44 (m, 1H), 7.22-7.14 (m, 3H), 6.15 (dd, J=17.7 Hz, 10.8 Hz, 1H), 5.58 (s, 1H),
5.20 (d, J = 17.7 Hz, 1H), 5.09 (d, J = 10.8 Hz, 1H), 5.08-4.99 (m, 2H), 2.35 (s, 3H),

2.10 (s, 1H); *C NMR (100 MHz, CDCl3): §209.4, 140.0, 136.2, 131.7, 130.9, 128.1,
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126.6, 126.4, 115.6, 108.5, 80.0, 69.4, 19.5; IR (film) 3366, 3021, 2922, 1937, 1812,

1614, 1026, 905, 850 cm™'; HRMS (EI): calcd for C13H 4,0 186.1045, found 186.1042.

OH
AN

1-Mesityl-2-vinyl-2,3-butadien-1-ol (3j): white solid; mp: 55 C;'H NMR (400 MHz,
CDCl3): §6.81 (s, 2H), 5.97 (dd, J = 17.3 Hz, 11.1 Hz, 1H), 5.79 (d, J = 3.6 Hz, 1H),
5.24 (d, 17.3 Hz, 1H), 5.08-5.05 (m, 3H), 2.36 (s, 6H), 2.24 (s, 3H), 2.07 (d, 3.6 Hz,
1H); *C NMR (100 MHz, CDCl;): §207.6, 137.1, 137.0, 133.8, 131.0, 130.0, 115.4,
108.1, 80.2, 68.0, 20.8, 20.5; IR (film) 3416, 2919, 1938, 1612, 1448, 1201, 1045, 1012,

904, 849 cm'l; HRMS (EI): calcd for C1sH 3O 214.1358, found 214.1358.

OH

Meo/@)\(

1-(4-Methoxyphenyl)-2-vinyl-2,3-butadien-1-ol (3k): yellow oil; '"H NMR (400 MHz,
CDCl;): 57.34 (d, J = 8.7 Hz, 2H), 6.88 (d, J = 8.7 Hz, 2H), 6.10 (dd, J = 17.7 Hz, 11.1
Hz, 1H), 5.35 (d, J = 5.1 Hz, 1H), 5.18 (d, J = 17.7 Hz, 1H), 5.20-5.12 (m, 2H), 5.07 (d,
J=11.1 Hz, 1H), 3.80 (s, 3H), 2.12 (d, J = 5.1 Hz, 1H); '*C NMR (100 MHz, CDCl;):
0208.5,159.3, 134.1, 131.1, 128.1, 115.4, 113.8, 108.9, 80.2, 71.3, 55.3; IR (film) 3419,
3004, 2835, 1937, 1890, 1611, 906, 853 cm™; HRMS (EI): caled for Ci3H 40,

202.0994, found 202.0998.
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OH

OMe

1-(3-Methoxyphenyl)-2-vinyl-2,3-butadien-1-ol (31): yellow oil; 'H NMR (400 MHz,
CDCl3): § 7.26 (dd, J=8.1, 7.8 Hz, 1H), 6.99 (d, J = 7.8 Hz, 1H), 6.98(s, 1H), 6.83 (d,
J=8.1 Hz, 1H), 6.11 (dd, J = 17.6 Hz, 10.9 Hz, 1H), 5.37 (s, 1H), 5.23 (d, J = 17.6 Hz,
1H), 5.18-5.09 (m, 2H), 5.08 (d, J = 10.9 Hz, 1H), 3.80 (s, 3H), 2.27 (bs, 1H); *C NMR
(100 MHz, CDCl3): & 208.6, 159.7, 143.6, 130.9, 129.4, 119.1, 115.5, 113.2, 112.4,
108.6, 80.0, 71.8, 55.2; IR (film) 3424, 3004, 2835, 1937, 1684, 1040, 907, 856 cm™’;

HRMS (EI): caled for C13H 40, 202.0994, found 202.0996.

1-[3,4-(methylenedioxy)phenyl]-2-vinyl-2,3-butadien-1-ol (3m): yellow oil; '"H NMR
(400 MHz, CDCl3): 5 6.90 (s, 1H), 6.88 (d, J = 7.9 Hz, 1H), 6.77 (d, J = 7.9 Hz, 1H),
6.09 (dd, J = 17.6, 10.9 Hz, 1H), 5.94 (s, 2H), 5.29 (d, J = 4.8 Hz, 1H), 5.22-5.12 (m,
2H), 5.19 (d, J = 17.6 Hz, 1H), 5.07 (d, J = 10.9 Hz, 1H), 2.25 (d, J=4.8 Hz, IH); "“C
NMR (100 MHz, CDCls): ¢ 208.8, 148.2, 147.6, 136.4, 131.3, 120.9, 115.9, 109.2,
115.9, 109.2, 108.5, 107.7, 101.5, 80.7, 71.9; IR (film) 3397, 3011, 2892, 1937. 1850,

1611, 1092, 927, 858 cm’l; HRMS (EI): calced for C;3H 2,03 216.0786, found 216.0786.
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OH

OH

1-(3-Hydroxyphenyl)-2-vinyl-2,3-butadien-1-ol (3n): yellow oil; '"H NMR (400 MHz,
CDCl;): 57.16 (dd, J = 8.0, 7.8 Hz, 1H), 6.90 (d, J = 7.8 Hz, 1H), 6.88 (s, 1H), 6.72 (d,
J=8.0 Hz, 1H), 6.51 (bs, 1H), 6.07 (dd, J = 17.7 Hz, 11.0 Hz, 1H), 5.31 (s, 1H), 5.18 (d,
J=17.7 Hz, 1H), 5.13-5.04 (m, 2H), 5.05 (d, J = 11.0 Hz, 1H), 2.91 (bs, 1H); *C NMR
(100 MHz, CDCl;): ¢ 208.6, 155.8, 143.3, 130.8, 129.6, 119.1, 115.5, 115.2, 113.9,
108.2, 80.2, 71.7; IR (film) 3348, 2899, 1937, 1846, 1600, 1021, 906, 858 cm'l; HRMS

(EI): caled for C1,H 2,0, 188.0837, found 188.0837.

OH

O

1-(4-Acetophenyl)-2-vinyl-2,3-butadien-1-ol (30): yellow oil; 'H NMR (400 MHz,
CDCl3): 57.94 (d, J = 8.4 Hz, 2H), 7.51 (d, J = 8.4 Hz, 2H), 6.11 (dd, J = 18.5 Hz, 11.3
Hz, 1H) 5.49 (s, 1H), 5.26 (d, J = 18.5 Hz, 1H), 5.15-5.08 (m, 3H), 2.60 (s, 3H), 2.43
(bs, 1H); °C NMR (100 MHz, CDCl3): & 208.8, 197.9, 147.2, 136.5, 130.6, 128.5,
126.8, 115.8, 108.3, 80.1, 71.6, 26.7; IR (film) 3423, 3054, 2921, 1937, 1810, 1677,

1607, 1014, 910, 856 cm™ HRMS (EI): calcd for C14H 40, 214.0994, found 214.0993
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OH

MeO ™
(0]

1-(4-Methoxycarbonylphenyl)-2-vinyl-2,3-butadien-1-ol (3p): yellow oil; 'H NMR
(400 MHz, CDCl5): 58.01 (d, J = 8.3 Hz, 2H), 7.47 (d, J = 8.3 Hz 2H), 6.10 (dd, J =
17.6 Hz, 11.1 Hz, 1H), 5.47 (s, 1H), 5.25 (d, J = 17.6 Hz, 1H), 5.13-5.04 (m, 3H), 3.90
(s, 3H), 2.58 (bs, 1H); >C NMR (100 MHz, CDCl;): & 209.3, 167.4, 147.4, 131.1,
130.1, 129.8, 127.0, 116.1, 108.7, 80.4, 72.1, 52.5 ; IR (film) 3459, 3055, 2952, 1937,
1720, 1610, 1017, 908, 864 cm’! HRMS (EI): caled for C14H1405 230.0943, found

230.0942

OH

Br

1-(3-Bromophenyl)-2-vinyl-2,3-butadien-1-ol (3q): brown oil; '"H NMR (400 MHz,
CDCls): 67.56 (s, 1H), 7.41 (d, J = 7.9 Hz, 1H), 7.33 (d, J = 7.7 Hz, 1H), 7.21 (dd, J =
7.9 Hz, 7.7 Hz, 1H), 6.10 (dd, J = 17.7 Hz, 10.9 Hz, 1H), 5.38 (s, 1H), 5.23 (d, J = 17.6
Hz, 1H), 5.19-5.10 (m, 2H), 5.11 (d, J = 10.9 Hz, 1H), 2.23 (s, 1H); *C NMR (100
MHz, CDCls): §209.1, 144.6, 131.3, 131.0, 130.3, 130.2, 125.8, 122.9, 116.2, 108.7,
80.7, 71.7; IR (film) 3388, 3060, 2888, 1936, 1807, 1682, 1071, 906, 855, 1024, 689

cm’ HRMS (EI): caled for C,H;;BrO M" 249.9993, found 249.9988
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| OH
sad

1-(2-lodophenyl)-2-vinyl-2,3-butadien-1-ol (3r): yellow oil; 'H NMR (400 MHz,
CDCl3): 67.82 (d,J=17.9, 1H), 7.51 (d, J = 7.8 Hz, 1H), 7.35 (dd, J = 7.8 Hz, 7.6 Hz,
1H), 6.98 (dd, J="7.9 Hz, 7.6 Hz, 1H), 6.19 (dd, J=17.7 Hz, 11.2 Hz, 1H), 5.61 (d, J=
4.9 Hz, 1H), 5.28 (d, J = 17.7Hz, 1H), 5.13 (d, J = 11.2 Hz, 1H), 4.99 (s, 2H), 2.31 (d, J
= 4.9 Hz, 1H); *C NMR (100 MHz, CDCl;): §209.9, 144.0, 139.8, 131.7, 129.9, 128.7,
128.4, 115.7, 108.4, 99.3, 80.2, 75.5; IR (film) 3356, 3057, 2911, 1936, 1811, 1686,

1009, 903, 851, 748 cm™ HRMS (EI): calcd for C1,H ;10 297.9855, found 297.9859

OH
O

WG

1-(2-Furanyl)-2-vinyl-2,3-butadien-1-ol (3s): colorless oil; 'H NMR (400 MHz,
CDCls): 67.39 (dd, J = 1.8, 1.0 Hz, 1H), 6.33 (dd, J = 3.2 Hz, 1.8 Hz, 1H), 6.31 (dd, J
=3.2 Hz, 1.0 Hz, 1H), 6.17 (dd, J = 17.7 Hz, 10.9 Hz, 1H), 5.41 (s, 1H), 5.23 (d, J =
17.7 Hz, 1H), 5.24-5.16 (m, 2H), 5.11 (d, J = 10.9 Hz, 1H), 2.29 (bs, 1H); ’C NMR
(100 MHz, CDCls): 5208.4, 154.5, 142.4, 130.7, 115.1, 110.3, 107.5, 106.8, 80.8, 65.4;
IR (film) cm™; 3387, 3091, 2890, 1939, 1616, 1010, 906, 856 cm™ HRMS (EI): calcd

for C1oH 100, 162.0681, found 162.0677.
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OH

\

AN

1-(3-Pyridinyl)-2-vinyl-2,3-butadien-1-ol (3t): colorless oil; 'H NMR (400 MHz,
CDCls): 68.55 (s, 1H), 8.41 (d, J = 4.9 Hz, 1H), 7.77 (d, J = 7.6 Hz, 1H), 7.26 (dd J =
7.6 Hz, 4.9 Hz, 1H), 6.13 (dd J = 17.7 Hz, 10.9 Hz, 1H), 5.48 (s, 1H), 5.28 (d, J = 17.7
Hz, 1H), 5.11 (d, J = 10.9 Hz, 1H), 5.09-5.00 (m, 2H), 4.66 (s, 1H); *C NMR (100
MHz, CDCls): &209.6, 148.8, 148.5, 138.6, 135.1, 131.2, 123.7, 116.1, 108.6, 80.1,
70.1; IR (film) cm™; 3159, 2850, 1936, 1614, 1188, 1027, 908, 853 cm™ HRMS (EI):

caled for C;;H{1NO 173.0841, found 173.0840.

OH

o

2-Phenyl-3-vinyl-3,4-pentadien-2-ol (3u): yellow oil; '"H NMR (400 MHz, CDCls): &
748 (d, J = 7.2 Hz, 2H), 7.43 (t, J = 7.2 Hz, 2H), 7.25 (t, J = 7.2 Hz, 1H), 5.88 (dd J =
17.5 Hz, 10.7 Hz, 1H), 5.20 (s, 2H), 5.10 (d, J = 10.7 Hz, 1H), 2.15 (s, 1H), 1.66 (s,
3H); 3C NMR (100 MHz, CDCl3): &206.8, 146.2, 130.5, 128.2, 126.9, 125.3, 117.0,
111.6, 80.0, 74.6, 31.1; IR (film) 3434, 3058, 2977, 1937, 1613, 1446, 1068, 909, 850

cm” HRMS (EI): caled for C;3H 40 186.1045, found 186.1043.
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Experimental procedure of synthesis of 1-phenyl-2,5-divinyl-2,5,6-heptatrien-1-ol
(4): 1-bromopent-4-en-2-yne (145.0 mg, 1.0 mmol) was added to suspension of indiu
m (114.82 mg, 1.0 mmol) in dry THF (2 mL). After stirring the mixture for 30
min at room temperature under nitrogen atmosphere, benzaldehyde (53.1 mg, 0.5
mmol) was added and stirred for 1 h. The reaction mixture was quenched with s
aturated NaHCO;. The aqueous layer was extracted with Et;O (3 x 20 mL) and
the combined organic phase was washed with brine. The resulting organic layers
were dried over MgSOy, filtered and concentrated under reduced pressure. The re
sidue was purified by silica gel column chromatography (ethyl acetate:hexane=1:
10) to give 1-phenyl-2,5-divinyl-2,5,6-heptatrien-1-ol (88.0 mg, 74%). yellow oil; 'H
NMR (400 MHz, CDCls): 6 7.42-7.25 (m, 5H), 6.52 (dd, J =17.9 Hz, 11.5 Hz, 1H),
6.31 (dd, J =17.5 Hz, 10.7 Hz, 1H), 5.91 (t, J = 7.4 Hz, 1H), 5.50 (s, 1H), 5.23 (d, J =
17.9 Hz, 1H), 5.16 (d, J=11.5 Hz, 1H), 5.15 (d, J = 17.5 Hz, 1H), 5.05 (d, J = 10.7 Hz,
1H), 4.92(d, J = 3.0 Hz, 2H), 3.09 (dd, J = 7.4, 3.0 Hz, 2H), 1.94(s, 1H) *C NMR (100
MHz, CDCls): 6211.3, 142.5, 139.3, 134.3, 130.8, 128.3, 128.1, 127.5, 126.7, 116.8,
112.8, 103.5, 76.9, 75.1, 26.3; IR (film) 3406, 3027, 2923, 1937, 1811, 1614, 900, 851

cm'l; HRMS (EI): calcd for C;sH 603 238.1352, found 238.1355.

OH
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1-Phenylhex-5-en-3-yn-1-ol (5): yellow oil; '"H NMR (400 MHz, CDCl3): § 7.42-
7.27 (m, 5H), 5.77 (ddt, J = 17.5 Hz, 11.0 Hz, 2.1 Hz, 1H), 5.59 (dd, J = 17.5 Hz, 2.1
Hz, 1H), 5.43 (dd, J=11.0 Hz, 2.1 Hz, 1H), 4.86 (td, J = 6.2, 2.8 Hz, 1H), 2.75 (d, J =
6.2 Hz, 2H), 2.47 (d, J = 2.8 Hz, 1H); °C NMR (100 MHz, CDCl;): & 142.6, 128.4,
127.9, 126.6, 125.7, 117.1, 86.7, 81.8, 72.5, 30.5; IR (film) 3369, 3030, 2228, 1834,

1607, 1047, 916cm™ HRMS (EI): caled for C1,H 2,0 172.0888, found 172.0888.

OH

o d

Experimental procedure of synthesis of 1-phenyl-2-(prop-1-en-2-yl)-2,3-butadien-
1-ol (11)°: 1-bromo-4-methylpent-4-en-2-yne (80.0 mg, 0.5 mmol) was added to
suspension of indium (57.4 mg, 0.5 mmol) and lithium iodide (66.9 mg, 0.5 mmol) in
dry THF (2 mL). After being stirred for 30 min at room temperature under nitrogen
atmosphere, benzaldehyde (53.1 mg, 0.5 mmol) was added. After 2 h, the reaction
mixture was quenched with saturated NaHCOs3. The aqueous layer was extracted with
Et;O (3 x 20 mL) and the combined organic layers was washed with brine. The
resulting organic layers were dried over MgSQOy, filtered, and concentrated under
reduced pressure. The residue was purified by silica gel column chromatography (ethyl
acetate:hexane=1:10) to give 1-phenyl-2-(prop-1-en-2-yl)-2,3-butadien-1-o0l (83.6 mg,
90%). colorless oil; "H NMR (400 MHz, CDCl3): & 7.40-7.24 (m, 5H), 5.47 (s, 1H),
5.14 (q.d, J = 12.5 Hz, 1.2 Hz, 2H), 491 (d, J = 5.8 Hz, 2H), 2.35 (bs, 1H), 1.86 (s,

3H); *C NMR (100 MHz, CDCl5): §208.9, 142.9, 137.5, 128.7, 128.2, 127.3, 113.0,
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112.1, 81.7, 71.8, 22.9; IR (film) 3397, 3028, 2919, 1934, 1771, 1618, 1375, 1187, 1020,

850, 748. 699 cm™.

Ph OH
MeO ‘ X

Experimental procedure of synthesis of 2-(5-methoxy-3,4-dihydronaphthalen-1-yl)-
1-phenyl-2,3-butadien-1-ol (13): 3-(3,4-dihydro-5-methoxy-1-naphthalenyl)-2-propyn-
I-bromide (111.0 mg, 0.4 mmol) was added to a suspension of indium (45.9 mg, 0.4
mmol) and lithium iodide (53.5 mg, 0.4 mmol) in dry THF (2 mL). After being stirred
for 30 min at room temperature under nitrogen atmosphere, benzaldehyde (42.5 mg, 0.4
mmol) was added. After 1 h, the reaction mixture was quenched with saturated
NaHCOj;. The aqueous layer was extracted with Et;O (3 x 20 mL) and the combined
organic layers were washed with brine. The resulting organic layers were dried over
MgSO., filtered, and concentrated under reduced pressure. The residue was purified by
silicagel column chromatography (ethyl acetate:hexane=1:10) to give 2-(5-methoxy-
3.,4-dihydronaphthalen-1-yl)-1-phenyl-2,3-butadien-1-ol (91.0 mg, 75 %). yellow
oil; '"H NMR (400 MHz, CDCls): §7.34-7.22 (m, 5H), 7.15 (dd, J = 7.7 Hz, 8.2 Hz, 1H),
7.00 (d,J="7.7 Hz, 1H), 6.79 (d, J = 8.2 Hz, 1H), 5.87 (t, J = 4.7 Hz, 1H), 5.33 (ds, 1H),
5.02 ( m, 2H), 3.82 (s, 3H), 2.80 (dt, J= 15.4 Hz, 7.2 Hz, 1H), 2.56 (dt, J= 16.1 Hz, 8.1
Hz, 1H), 2.39 (d, J= 4.0 Hz, 1H), 2.19-2.14 (m, 2H); °C NMR (100 MHz, CDCl5): &
204.8, 155.0, 141.1, 133.6, 131.4, 128.2, 127.1, 126.6, 125.6, 125.3, 123.5, 116.6, 108.9,

107.8, 78.2, 72.0, 54.5, 21.7, 18.5; IR (film) 3425, 3028, 2936, 2833, 1951, 1571, 1468,
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1340, 1260, 1074, 915, 842, 768, 721 cm™'; HRMS (EI): calcd for CoH0, 304.1463,

found 304.1461.

MeOzC

Experimental procedure of synthesis of 2-(4-methoxycarbonylphenyl)-3-vinyl-2,5-
dihydrofuran (14): 1-(4-Methoxycarbonylphenyl)-2-vinyl-2,3-butadien-1-ol (69.1 mg,
0.3 mmol) was added to a suspension of AuCl; (4.6 mg, 5 mol%) in dry CH,Cl, (1.2
mL). After being stirred for 10 min at room temperature under nitrogen atmosphere,
methylene chloride was removed under reduced pressure. The residue was purified by
silica gel column chromatography (ethyl acetate:hexane=1:10) to give 2-(4-
methoxycarbonylphenyl)-3-vinyl-2,5-dihydrofuran (65.9 mg, 95%). yellow oil; 'H
NMR (400 MHz, CDCl3): 68.03 (d, J = 8.2 Hz, 2H), 7.39 (d, J = 8.2 Hz, 2H), 6.40
(dd, J=17.8 Hz, 11.1 Hz, 1H), 6.11 (s, 1H), 5.84 (dd, J = 2.6, 2.5 Hz, 1H), 5.02 (d, J =
11.1 Hz, 1H), 4.92-4.75 (m, 2H), 4.82 (d, J = 17.8 Hz, 1H), 3.90 (s, 3H); "*C NMR (100
MHz, CDCls): ¢ 167.3, 146.5, 140.5, 130.4, 130.3, 129.1, 128.0, 127.2, 118.1, 87.3,
75.6, 52.5; IR (film) 3091, 2951, 2846, 1933, 1722, 1435, 1281, 1192, 1112, 1064, 914,

854 cm HRMS (EI): calcd for C4H 403 230.0943, found 230.0946.
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Experimental procedure of synthesis of methyl 4-(hydroxy(2-methyl-4-methylene-
1,3-dioxo-2,3,3a,4,7,7a-hexahydro-1H-isoindol-5-yl)methyl)benzoate (15): N-Methyl
maleimide (33.4 mg, 0.3 mmol) was added to a suspension of 1-(4-Methoxy-
carbonylphenyl)-2-vinyl-2,3-butadien-1-0l (69.1 mg, 0.3 mmol) in dry methylene
chloride (1.2 mL). After being stirred for 3 h at room temperature under nitrogen
atmosphere, the methylene chloride was removed under reduced pressure. The residue
was purified by silica gel column chromatography (ethyl acetate:hexane=1:2) to give
methyl  4-(hydroxy(2-methyl-4-methylene-1,3-dioxo-2,3,3a,4,7,7a-hexahydro-1H-isoi
ndol-5-yl)-methyl)benzoate (86.7 mg, 85%). White solide; mp: 66 C; lsomer A: 'H
NMR (400 MHz, CDCls): 67.97 (d, J = 8.4 Hz, 2H), 7.34 (d, J = 8.4 Hz, 2H), 5.92-
5.90 (m, 1H), 5.45 (s, 1H), 5.37 (s, 1H), 5.35 (s, 1H), 3.90 (s, 3H), 3.63 (d, J =9.1 Hz,
1H), 3.18-3.12 (m, 1H), 2.90 (s, 3H), 2.85-2.78 (m, 2H), 2.42-2.34 (m, 1H); °C NMR
(100 MHz, CDCls): 6 179.7, 176.8, 167.3, 147.1, 140.8, 134.3, 130.0, 127.0, 126.7,
116.3, 74.8, 52.5, 47.4, 39.0, 25.8, 23.5, 14.6; Isomer B: '"H NMR (400 MHz, CDCl;):
0792 (d, J =83 Hz, 2H), 7.27 (d, J = 8.3 Hz, 2H), 6.17-6.16 (m, 1H), 5.47 (s, 1H),
5.32 (s, 1H), 5.26 (s, 1H), 3.88 (s, 3H), 3.60 (d, J = 9.1 Hz, 1H), 3.18-3.12 (m, 1H),
2.77-2.71 (m, 2H), 2.73 (s, 3H), 2.34-2.28 (m, 1H); °C NMR (100 MHz, CDCls): &
177.4, 171.7, 167.2, 147.6, 141.2, 133.8, 129.8, 126.9, 124.2, 116.3, 73.9, 60.8, 47.9,
394, 25.6, 23.2, 21.4; IR (film) 3458, 2952, 1611, 1437, 1283, 1190, 1114, 914, 870

cm™ HRMS (EI): caled for C19H 9NOs 341.1263, found 341.1262.
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Experimental procedure of synthesis of 2-Chloro-4-phenyl-3-vinyl-1,3-butadiene
(16)°: 1-Phenyl-2-vinyl-2,3-butadien-1-ol (51.7 mg, 0.3 mmol) was added to a
suspension of InCls (66.4 mg, 0.3 mmol) in dry CH,Cl, (1.2 mL). After being stirred
for 10 min at room temperature under nitrogen atmosphere, the reaction mixture was
quenched with saturated H,O. The aqueous layer was extracted with CH,Cl, (3 x 20
mL) and the combined organic layers were washed with brine. The resulting organic
layers were dried over MgSOQy, filtered, and concentrated under reduced pressure. The
residue was purified by silica gel column chromatography (hexane) to give 2-Chloro-4-
phenyl-3-vinyl-1,3-butadiene (41.4 mg, 72%).%: yellow oil; Isomer A: '"H NMR (400
MHz, CDCls): 67.54 (d,J=7.6 Hz, 2H), 7.36-7.31 (m, 3H), 6.48 (s, 1H), 6.45 (dd, J
=17.1 Hz, 10.6 Hz, 1H), 5.63 (d, J = 1.0 Hz, 1H), 5.46 (d, J=17.1 Hz, 1H), 530 (d, J =
1.0 Hz, 1H), 5.27 (d, J = 10.6 Hz, 1H); °C NMR (100 MHz, CDCl;): & 138.6, 137.8,
135.9, 133.0, 132.3, 129.8, 128.7, 128.4, 118.5, 116.6; Isomer B: '"H NMR (400 MHz,
CDCl3): 6 7.36-7.31 (m, 3H), 7.29-7.24 (m, 2H), 6.88 (s, 1H), 6.63 (dd, J = 17.6 Hz,
11.1 Hz, 1H), 5.57 (d, J = 0.7 Hz, 1H), 5.54 (d, J = 0.7 Hz, 1H), 5.51 (d, J = 17.6 Hz,
1H), 5.45 (d, J = 11.1 Hz, 1H); *C NMR (100 MHz, CDCl3): & 140.8, 138.0, 136.5,
135.7, 131.9, 130.1, 128.6, 128.1, 121.0, 116.8; IR (film) 2925, 1734, 1644, 1492, 983,

893, 694 cm™ HRMS (EI): caled for C1,H;;Cl 190.0549, found 190.0548.
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2-Bromo-4-phenyl-3-vinyl-1,3-butadiene (17): yellow oil; Isomer A: '"H NMR (400
MHz, CDCl3): §7.58 (d, J = 7.5 Hz, 2H), 7.34 (m, 3H), 6.44 (dd, J = 17.1 Hz, 10.6 Hz,
1H), 6.43 (s, 1H), 5.88 (d, J = 1.6 Hz, 1H), 5.73 (d, J = 1.6 Hz, 1H), 5.48 (d, J = 17.1
Hz, 1H), 5.28 (d, J = 10.6 Hz, 1H); >*C NMR (100 MHz, CDCls): §139.9, 137.7, 132.6,
131.5, 130.1, 128.6, 128.2, 125.8, 122.8, 116.8; Isomer B: 'H NMR (400 MHz,
CDCl3): & 7.34 (m, 3H), 7.28 (m, 2H), 6.82 (s, 1H), 6.65 (dd, J = 17.5 Hz, 11.1 Hz,
1H), 5.94 (d, J = 1.2 Hz, 1H), 5.78 (d, J = 1.2 Hz, 1H), 5.54 (d, J = 17.5 Hz, 1H), 5.45
(d, J=11.1 Hz, 1H); >C NMR (100 MHz, CDCls): §139.9, 136.4, 135.9, 132.4, 131.1,
130.1, 128.8, 128.4, 121.3, 120.9; IR (film) 2923, 1638, 1492, 981, 896, 693cm™

HRMS (EI): calcd for C1,H;;Br 234.0044, found 234.0042.

ooC
MeO,C Br

2-Bromo-4-(4-methoxycarbonylphenyl)-3-vinyl-1,3-butadiene  (18): yellow oil;
Isomer A:'H NMR (400 MHz, CDCl5): & 8.02-7.99 (m, 2H), 7.63 (d, J = 8.5 Hz, 2H),
6.45 (s, 1H), 6.44 (dd, J = 17.1 Hz, 10.5Hz, 1H), 5.89 (d, J = 1.6 Hz, 1H), 5.73 (d, J =
1.6 Hz, 1H), 5.54 (d, J = 17.1 Hz, 1H), 5.35 (d, J = 10.5 Hz, 1H), 3.91 (s, 3H); °C
NMR (100 MHz, CDCls): 6 166.7, 141.5, 140.0, 136.9, 131.0, 130.7, 129.6, 129.4,
129.1, 122.8, 117.8, 52.1; Isomer B: '"H NMR (400 MHz, CDCl5): &8.02-7.99 (m, 2H),

7.41 (d, J = 7.4 Hz, 2H), 6.84 (s, 1H), 6.60 (dd, J = 17.6 Hz, 11.5 Hz, 1H), 5.97 (d, J =
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1.4 Hz, 1H), 5.82 (d, J = 1.4 Hz, 1H), 5.57 (d, J = 17.6 Hz, 1H), 5.50 (d, J = 10.5 Hz,
1H), 3.92 (s, 3H); '°C NMR (100 MHz, CDCls): & 166.8, 141.0, 140.6, 130.8, 130.2,
129.6, 129.5, 129.1, 124.7, 121.7, 121.5, 52.1; IR (film) 2950, 1721, 1607, 1434, 1278,
1182, 1109, 899, 700 cm” HRMS (EI): caled for C4H;3BrO, 292.0099, found

292.0103.
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F2 - Acguisitien Paraseters

Date_ 20071221

T 11.58

INSTRALM spect

5 mn Dual 13C/
200930

1] 65535

cocia

NS 1183

os 2

Sl 31847133 Hz

0. 485949 Hz

L] 1.0289652 sec

RG 203.2

_uz .m.una.._mmn

_H

H

6.00 usec
2062 K
o 2.00000000 sec
ail 0.03000000 sec
1.89593958 sec
0.00000000 sec
001500000 sec

sazusnan CHANNEL |

W

]

L1

SFO1 100 6254356 Wz
sasssmas CHINNEL (2 ssssmsss
CPOPRG2 waltz16
g2 1H
acPO2 105.00 Leec
ma =2.00 08
LS H 18.00 c8
LRk 20.00 o8
sFo2 400, 1324708 Mz
F2 - Processing paraneters
51 2ree

5 100. 6127630 M
WO EM
558 o

LB 1.00 Hz
] o

BT 1.40

10 NWR plot parameters

cx 30.00 co
4] 20.00 cm
Fip 240000 non
F1 2414706 H2
F2p -5.000 ppa
F2 ~503.07 M2
PPICH B. 16567 pom/cn

HICH 82167096 H1/om

-S28-



OH
E10,C

R ERS s
- mw
g B3 828 T
Current Data Farameters
RAHE 1an-08
ExPHO L
FROCHD |
F2 = hequinizion Parassters
200E0124
16,45
INSTRM spect
PR)GHD 5 mm Dual 13C/
PU_PRCG 1330
o 32768
SO_VENT =ik}
NS 32
os a
S £223 565 Nt
FIORES 0.290367 Hx
A0 1.9933440 sec
A 9.5
oW 60 800 usec 1
0E 6.00 usec (@)
1E 205.2 K
m 1.0000000¢ sec &
MCREST 0.00060000 sec i
MO 0.0:500000 sec
sesssans CHANNEL F ssssmass
L=
PL 11.00 vsec
48] -2.00 o8
SFOL 4001324710 Wiz
F2 - Pracezsing paraseters
5L 16384
SF 400.1300020 M-z
O ]
556 a
LB 0.30 He
GB 0
PC 1.0
10 N plot parameters
= 30,00 e
£y 20.00 =
JL Al e 8.100 pon
i 324105 He
Fp -0.107 ppa
F2 -40.01 Hr
3 s 8 lo = al 5| A AuCH 0.27333 ppn/en
& = = i et i) = o Lrie) 109, 36887 Hz/ca
E =] ! I = t] = =
L IS o o i o e e o o 7 —r—TTT T Ty T T T

pos 7 ] 5 4 i 2 1 L



opn
173. 415

—— 209,966

OH

Et0,C
3d X

Current Data Paransters
NasE tan-08
EXPHO 8%
PROCND 1

75.813
77.768
77.447
77.130

14.569

——{104. 763

F2 - hcquisition Parasdters
Date_ 20080124
Time i7.06
INSTRUM spECt
5 mx Dunl 130/
16030
E9535
encis
taoo

———130, 700
—115.799
— T0.972
— B2.424

=

1

BFsa

2
31B47.133 M2
0. 485948 H
1.0289652 sec
3643.1
15,700 usec
6.00 usec
1E 206.2 K
o1 2.00000000 sec
a 0.02000000 sec
DELTA 1. BG995998 sec
WCREST 0. 00000000 sec
L g 0.01500000 Sec

Reds

-S30-

wnnnnnne CHANMEL {1 wemssses
HCt 13

L] 10.50 usec
¥} -1.00 08
SFOL 1006254358 wer

wesmemen CHANNEL 12 semsenss
CPOPRGZ waltzi6
w2 1H
PCPOZ 105.00 usec
P2 -2.00 o8
Pz 18.00 ¢8
AL13 20.00 ¢@
so2 400 1324700 WHY

F2 - Processing paramelers

51 278

s 100, 6127290 Mz

NOW EH

558 ]

L8 1.00 Hz
=] 0

~ PC 140

cx 30.00 cm
cr 12.00 en

;_ 10 WA plot parameters

FiF 240.000 ppm
rt 24147 05 Hr

T : —— luu &.Zath

140 120 100 a0 60 0 ] (] F2 =503 06 Hz
PPMCM 0. 16667 ppajen
HITH B21.67045 M/ce



HE
—2510.18

—
=

g,

B cRY 8

5 838 :
N

L[F| .kﬁ

Tntegrsl

33567

216.63

.70 =

33587
33.37

E

Current Data Parasctens

NaME feb-03
EXPND B
PROCND 1

F2 - kcquisition Parassters
Date_ 20080201

Time 16.28
INSTRM spect
PROBH] G mm Dual 13C/
PLLFATG gE

] S
SOLVENT cociz

NS £

os 1
Skt B223.888 Hr
FIORES 0.250967 Hr
ha 19823044 mec
AE 1:4

oW 60.303 uses
bE 6.00 use:
1E 5.2 K

om 1. 20000000 sec
MCREST 000000300 sec
MOWE 00150030 sec
sswssnns CHANNEL 11 sesssuns
Huci tH

w1 11.00 usec
[ K1 =2.00 08
01 4001324710 Mz
F2 - Processing parateters
51 16382

SF ADD. 1300048 Wbz
L EM

558 L

e 0.30 Hz
& [

PC .00

10 WA plot pargmetess

cx 30.00 cr
cr 20.00 cr
Fip B.100 ppn
1 3241 .06 Hr
Fep 0.100 ppn
Fé 40,01 Hz
PRHCM 0.27333 ppn/em
HICw 109, 36267 H'tm

-S31-



poe
207.342
176107

OH
Et0,C

furrert Data Farasoters

$ g = ZEGEL B a o e TR
@ - = sRTREE R ] 5 EXPND 6
2 n= grees o I < sR0cHO 1
_ f{\ — _ _ £2 - Acquisitlior Parsneiers
20080201
% 2
e 31847133 M1
=I0RES €. 485345 M
an 1.0268552 sec
6 3649.1
b 15.700 uses
E 6.00 usec
TE 22K
M 2 COODOCOO sec
au 9 CI00E00 seC
JELTA 1 E9995E4 sec !
NCREST 0.00000000 sec N
NCHRK 0 0I%00000 sec on
N
ttttttt CHANKEL 11 sssemres 1
MuCt 1X
i 10.50 uses
ar 1.00 g8
L 190.6254358 Wz
sassasas CHANKEL 12 ssssscss
SPOPRGE waltzif
NuCE tH
agAgR 105,00 yses
A2 -2.00 a8
a1z 16.00 48
apa 20.00 98
sFn2 400 1324708 M
2 - Processing parameters
st 32768
5F 100.6127220 Mz
Ll EM
358 [
LB 1.00 W
=] ]
aC 1.40
10 KW3 plot paraseters
4 30.00 co
L o oY 12.00 ¢n
v v Y iR 230,000 pps
F1 234090 I
| —— T ; - e i ~5.000 ppa
123 100 oo 50 40 20 [ F ~503.08 He
EPMON 7.8333 ppaice

HICW TEB. 13206 Hr/om



ntegral

100,00

119.51

123.12

508 50
494 32
487 08

A J

=0.00

m

"=

Current Nata Saramsters

HAME 1al-08

ExPHO 7

PaOCRD 1

2 = Acquisition Paromcters

Dzt 20080703

Time

INSTRUM

P

PULPROG

™

SOLVENT

N5

os o

SHH. 8223.689 Mz

FIORES 0. 250967 Hz

AD 1.993444 520

RE 101.6 1
o# 60,800 usec

ne 6.00 usec @
= 27,2 % (98]
o1 190000000 s4c nn
HCREST 0. 00000000 a=e 1
HCWRE 0. 01500000 s2c

sasasnzs CHANNEL 11 sssssass

NuCy "

] 11,00 uzec

PLL -2.00 o3

SF 400, 1324710 MAx

F2 - Processing oaraseiars

51 16384

SF A00. 1300124 M4z

WOH 1= ]

558 L]

LB 0.30 2

=] 0

PC 1.00

10 NHR plat parateters

cx

]

FiP

F1

[

F2

PPUCH 0.27333 poesce
HICH 108 35887 Ha/tm



208, 305

173,954

—130_ 661

128,353
128.251
127583

~=130. 183

%

—108.220

— 63.196

— 1430/

T
120

10c

Current Nata Perasecars

MAHE 1ul-C8
EXPHD B
PROCND I

F2 = hcguisilion Pacameters
Date_ 20080703
Tiee e

1M TN spect
PROBMD 5 &r Dual $3C/
PULPROG £ypgdn

] 65536
SOLVENT coc13

L] -]

o 2
She= 31847.133 iz
FICRES 0285949 ~x
A0 107089652 sec
AG 5160.6

oW 15.700 usee
DE 6.00 usec
TE M2
ot 200000000 sec
oit 0.03200000 g8
OET# 1.09399993 sev
HCAEST 0.00200000 sec
MCARH O._DIENG00D ser
..... as CHAMMEL (| s=szszzs
MuCt 132

L} 10.57 waec
At =1.00 c8
SFD1 1006254355 weiz

meesnsas CEANHEL 12 samsssas

CPOPRC2 wal

muc2

ECPO2 105.0C usec
2 -2.0C o8
R E] 18.0C ofi
A3 20,00 all
£FOR 400, 134708 MHZ
F2 = Processing parareters
1§ 32766

- 100 B127290 MHz
] M
] €

LB 1.00 Hz
3B [

P 1.40

10 W43 plot paremeters

o .00 cn
Ly 15.00 cn
1P 230,200 ppo
£t 23140,93 Wz
=P 5,200 ppn
2 =503.06 Hr
sy 783313 ppaven

Higy T88. 13306 Hr/cm

-834-
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Current Data Parameters

NueE aec-07

ExPHO 15

PROCND 1

72 - Acquisition Paraseters

Date_ 20071206

Time 12.08

THETRUN spect

PRCBHD 5 e Dwal 130/

PULPROG 1630

o 2766

SOLVENT cocia

NS »

os o

St BI2).685 Hr

FIORES 0.250567 Mz

A0 1.9923444 sec

AG 128

] B0_800 usec 1
08 6.00 usec )
13 296.2 K on
o 1.00000000 sec 75}
MCAEST 000000000 sec 1
MOWRAE 0.01500000 sec

ssssnunn CHANNEL 11 ssssszas

NuC H

Pi 11,00 usec
ALt -2.00 g8
SFOL 2001324710 Wz
F2 - Processing paraseters

51 16384

5F 400.1300140 WHZ
WO EM

558 0

LB 0.30 W2 s
1] o

e 1.00

10 WA plot paraseters

£x 30.00 ¢

(4 § 16.00 ca
Fip 8.100 ppe
Fi 3241.05 Hz
FaP =0.100 ppe
F2 =40.01 Hz
PRMEM 0.27323 ppa/en
HICH 109, 36887 M1/cm



OH

=
3z
5 8 g HIRERERE & gRER4
& g T BRERERED 2 BRRER
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e 220 180 180 140 120 0o a0 B0 0 20

Current Data Parangters

WAME cec-07
EXPND 20
PROCKD 1

F2 = hcquisition Paramsters
Date_ 20071206

Time 12.14
INSTRUM spect
PROBMD 5 mm Dual 230/
PULPROG 2gpa30

o 65535
SOLVENT cociy

NS 1511

os 2

Sk 31847133 Mr
FIDRES 0. 485648 Hr
L 1. 0269652 sec
AG 128

ow 15.700 usec
oE 6.00 usec
1E 296.2 K

ot 2.00000000 s&c
dii 0.03000000 sec
DELTA 1.89959550 nec 1
MCREST 0.,00000000 se= O
HEWRK. 0.01500000 sec o
aemssans CHAMNEL 1 smsssnas S
MUCH 13C

By 10.50 usec
L -1.00 o8
SFOY 1006254358 M
axmemans CHANNEL {2 ssssssss
CPOPAGE walt216
mcz IH
pcPn2 105,00 usec
2 -2.00 0B
LK 18.00 o8
P13 20.00 oB
SFOR £00.1324708 W2
F2 - Processing paraseters
51 32768

= 100. 5127714 MH2
L EM
558 a

Le 100 He
e a

L 1.40

10 M plot parassters

(=4 30,00 cm
cY 15.00 en
FiF 230.000 pee
Fi 2314084 Hr
Fap -5.000 ppes
F2 =503.06 W
PPHCH 7.83133 ppa/in

H2oH 788, 13336 Hrics



Hz
2921 .45
2913 .42

;
=

OH

3h

934 .12
87322
BE8 15

=T

0.60

bategral
208 B9
221.080 —
100.00
103.89 =
335.61
110.07

348.99
S6.97

i
S
o
o

e s e o S O

o

Current Data Paraseters

NasE an-08

EXPHD 2

PROCHTD '

F2 - Acguisiticn Paraseters

Date_ E00BO0I1Y

Time 1202

THSTRUM spect

PROBMO 5 mm Dual 130/

PULPROG g0

1] 27ee

SOLVENT cocia

NS »

o5 0

ShH B223, 685 Hr

FIORES 0. 250967 Hr

A0 1.9923444 sec

A 114

oW 60.800 usec

DE 6.00 usec 1
T 286.2 0 >~
ot 1.00000000 sec on
MCREST 000000000 sec 5}
LR 0.01500000 sec i
mamsnsss CHANNEL 11 =esnsass

MCH H

PE 11.00 usec

PL =2.00 o

SO 4001324710 Wiz

F2 - Processing paraseters

-1 16384

SF 4001300160 Wiz

Ll <]

556 0

L8 0.30 Hz

&8 o

PC 1.00

10 WMA plot parameters

cx 30.00 cm

¥ 20.00 cm

F1p B.100 pon

F1 3241.05 Wz e

Fap ~0.100 pom

F2 -40.01 Hz

PPHCH 0.27333 pom/cm

HICH 10936887 Mr/cn



/

opa
206.553
——138.582
TT—137 611
—129.113
B0.04B
77.388
77.037
76.719
2117

T—126.745
—115.403

——1068.779

131045
T 71616

B

Current Data Parasetecs

HAME jan-08
EXPHO 28
PROCND ]

F2 - Acquisition Parseters
Date_ 20080111
Time 12.32
INSTRUM apect
PROBHD 5 ma Dual 13C/
PULPRDG zgpgi0

1] 85536
SOLVENT coc13

N5 742

os 2

S 31847133 1y
FIORES 0. 465045 Hr
&0 10289652 sec
RG 36494

oW 15.700 ysec
DE 6.00 usec
TE 206.2 &

<13 2.00000000 sec
15} 0.03000000 sec
DELTA 1.85699998 sec
WCREST 0.00000000 sec
MEHAK ©.01500000 sec
sammsans CHANNEL [] weszzzss
L] 13C

Pt 10.50 usec
Pt -1.00 dB
Eai 100 E254358 M2
snmssnan CHANGEL 12 =esaasss
CPOPAGE waltzi6
Nuc2 H
PCPO2 105.00 usec
P2 =2.00 0B
PL12 1B.00 0B
L3 20,00 oB
EFO2 4001324708 Wz
F2 - Processing paraseters
51 32768

sF 1006127721 WM
WilH M

558 o

L8 1.00 He
o] 0

PC 1.40

10 W@ plat paraseters

o 30.00 cm
oy 15.00 ¢n
Fip 240.000 ppa
£ 24147.06 Hz
Fap ~5.000 ppe
F2 =503.07 Mz
PRMCM 8. 18667 ppa/cm

HICH B21.67056 H1/ca

-S38-



z
&

ntegral

al

2979 45
297429
289928

206031

2863, 31

105.37

2881 .11
2879 36

2876.91
287415
-2871,77

NN

2857 .04
2864.27
2861.69

285885
2455 53
2236.01
223394
283163

/F

2087 .37
2070 B2

2068 . 44

206963

372 68

11519

2040.24
203904
2029.29

129 01

202628

S

143.70

-2019.53

="

201818
-2016.93
2015 69
2014 .22
2013.15
2011.81
2010.75

3i

942 74
a38.56

-

-0.00

201.63

E e
3 |8
: e
2 1

Current Data Paraseters

NAME yan-08

ExPNO 23

PROCHD !

F2 - Acquisition Paraseters

Date_ 20080111

Tise 9.5

INSTAUR spect

PADBHD 5 == Dual 13C/

PULPAOG 2930

10 32766

SOLVENT cocl3

L] 16

05 o

S 8223.685 Hr

FIDRES 0250967 Hr

Al 1.9923444 sec

Ll e

] 60,600 usec

DE 6.00 usec 1
TE 2%5.2 K (@)
o 1.00000000 sec P
NCAEST 0.00000000 sec S
MCHRK 0.01500000 98¢ i
memnnans CHANNEL 11 sesssses

L] i

1 11.00 usec

AL =2.00 o8

SF01 400, 1324710 MMz

F2 - Processing parameters

5l 16384

5F 4001300158tz

WK EM

558 0

LB Q.30 Hr

GB o

PC 1.00

10 MR plot parameters

(=3 3000 co

cr 43.00 cm

Fip 8.100 ppm

F1 3241.05 Hz

3 -0.100 pps

F2 -40.01 e

BPHCH 0,27333 ppe/ca

HITM 109.36887 Mz/cm



3i
i 8 §RAEZRY & & iging #
§ g agaagLE £ & sRerE =
i S W,
_.gn _ww
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e 220 180 160 14a 120 100 :1] -] an 20

Current Data Paraseters

NAME 18n-08
ExPNO L
PAOCND 1

F2 = Acquisation Parameters
Date_ 200E0111

Time 1
INSTRM spect
PROBHD % ma Oual 130/
PULPROG zgpg3l

o BS53E
SOLVENT cocis

L 1480

o5 g

SiH 31847133 Wz
FIDRES 0. 485545 Hr
ag 1.0289652 sec
RG 36491

oW 15700 usec
0E 6.00 uzec
3 206.2 K

o 200000000 s2c
o1 0.03000000 zec
DELTA 1. 89950958 sec
WCRES! 0.00000000 2ec
MCRRK 0.01500000 sec
azzzaan CHANNEL 1 —
wct 1x

] 10.50 wsec
PLE -1.00 o
SFOL 1006254358 MHz

wessssas CHANMEL 2 sessssms
CPOPRG2
Huc2
PCPOZ 105.00 usec
L2 =2.00 cB
PLI2 18.00 of
L k] 20.00 0B
sFD2 4001324708 MHE

F2 - Processing paraseters
1| l27ee
SF 1006127260 M4z
WOK EN
558 a
L8 00 Hr
e o
oC 1.40

10 MMA plot parameters
cx

30.00 e
oy 12.90 ow
Fip 230.000 om
Fl 23140.93 Hr
Fap -5.000 pon
f2 ~503.06 Hr
PPN 7.83333 paafen

HICM 788, 13306 Hirfem

-840-



OH

EI 2885 GRAYLRE a28s g
o & o Dama ERRAERT O SR8 <
B WL
3 = sl [z gl |8 s[4l (5
H H HE 5l [g HENE
opm & -1 4 3 2 1 0

Current Data Poraseters

HAME cec-07
ExXPND 121
PROCND 1

F2 - Acauisition Paramtters
Date_ 20071228

Tise 15.098
INSTRUM spect
PRIBHD S mm Dual 13C7
PLLPROG 1930

o 2708
SOLVENT cocia

NS r

os 0

ShH B223.685 H
FIORES 0.250967 Hr
a0 1.9923444 sec
RE 1016

oW 60.800 usec
DE 5.00 usec
TE 296.2 K

o1 1.00000000 sec
WCREST 0.00000000 sec
M{WRY 0.01500000 sec
ansmmamn CHANNEL f ssssszas
L] "

Pl 11,00 usec
Ll =2.00 o8
SFOI 4002324710 wHy
F2 - Processing parsseters
51 16384

EF 400. 1300156 wHz
WOR EM
558 o

L8 0.30 Kz
fc:] o

Lo e

10 WA plot paraseters

cx 30.00 c
oy 34.00 ¢a
Fip 8.100 ppm
Fi 241,05 W
Fap -0.100 ppm
F2 =40.01 Hz
PPMDM 0.27313 ppm/cn
HICH 109. 26887 Wz/ca

-S41-



pon
207,567
137141
137.015
—_—133 T
=—15.n0
130,017
115 400

T

—108.145%

s

OH

U.— Current Data Farameters
oEe - HAME dec-07
] Ed B @ B3 EXFNO 122
BRRES RR PROCMD !
f(\‘ _ /_\ F2 - fcquinition Paremstery
Date_ 20071223
Time 19.30
INSTRUM spect
FROBHD 5 =m Dual 130/
PLLPROG 2gpgld
o 65535
SOLVENT coc13
kS 1116
oS 2
S 31847133 Wi
FIDRES 0, 485048 Hz
L] | .0PB9652 sec
A& 1149, 4
oW 15,700 usec
oe 6.00 uaae
TE 286.2 K
o 200000000 sec
an 0, 0000000 sec
DELTA 1. B9999908 sac
MCREST 0.00000000 sec
HOWRE 0. 01500000 sec
suswssss CHANMEL f{ sessssss
NCE 13
Py 10,50 usee
L5} =1.00 ob
SFOL 100. 6254738 Mz
anzmazax CHANMEL 12 sesszass
CPOPAG2 waltzig
Wic2 1
PCPO2 105.00 usec
a2 -2.00 o8
L2 18.00 &8
m 20.00 @
sFo2 400, 1324708 Mz
F2 - Processing paransters
5l s
SF 1006127726 WHI
WOW EM
558 1]
LB 1.00 Hr
=] 0
PC 140
1D N¥ plot paraseters
Cx 30.00 cx
. ] & cr 15.00 ¢s
Fip 240.000 pom
F1 2414706 Hr
L S s | T ————y—Tr—7r e F2p ~5.000 pom
BY ] 40 20 2 2 =503.07 Wt
PEMEN 0. 16667 ppn/es

HICH B21.670%8 Hi/cm

-S42-



OH

MeO
E555359RRTANATASEAEARATINASSAYSROT 8T 3k £8 8
BRXRS I FSI8YERYARRR B & ERAMAR Pl 2
e S V
i g 7 g u,T.m_ = T
& & g e a &
sm 7 8 H ! i AR T

Current Data Parassters

HAKE gec-07
EXPND -l
PROCND i

F2 - Acouisition Pacassters
Date_ 20071221
Time 12.55
INSTRUM spect
PROBHD 5 == Dual 33C/
PLLPROG 2930

0 2768
SOLVENT coci3

NS »

o5 0
SWH B223.685 H
FI0RES 0. 250067 Hr
Al §.2923444 3¢
L 181

o 50.800 usec
DE 6.00 usec
(3 295.2 K
o 100000000 sec
MCREST 0.00000000 sec
MEWAS 0,01500000 sec
wnsssens CHARNEL fl sessswes
WUt tH

Pt 11,00 usee
L =2.00 08
SF01 400, 1324710 iz
F2 - Processing paraseters
51 15384

SF 400, 1300106 WM
WO EM
558 o

LB 0.30 He
] a

PC 1,00

I0 WA plot paraseters

Cx 30.00 cs
c¥ 30.00 ca
F1P 8. 100 ppm
F1 3241.05 Hr
Fap =0.100 pom
F2 =40.01 e
PPUCH 0.27333 ppm/ca
HITH 109, 35887 Mr/ca

-S43-



oam

208 . 497

159.295

OH

MeO

3k
Current Oata Parseters
oo N NAME dec-07
Iz®  REE 838528 8 E¥PN &
3aE geg SRRRER H PROCHD !
;\ F2 = Acguisitlon Parameters
Date_ 20071221
Time 13.07
IRSTAUM spect
PROBHD 5 ma Dual 130/
PULPADG 109030
1] B5536
SOLVENT coc13
NS 1048
os 2
ShH 31B47.133 Wz
FIORES 0. 485349 H2
A0 10289652 sec
AG B4
oW 15.700 usec
oE 6.00 usec
13 2862 K
ot 2.00000000 sec
o1 0.03000000 sec
DELTA 1.85999900 sec
MCREST 0.00000000 sec
HOWRN 0, 01500000 sec
samzamums CHANNEL fi wevwmses
L] 130
Pl 10.50 usec
ALy ~1.00 08
P01 100, 5254358 bl
ssssmnns CHANNEL {2 =zsswamm
CROFAG2 waltz1f
NuC2 M
ALega 10500 usec
ALz ~2.00 08
a2 18.00 ¢8
L3 20.00 o8
SFO2 200.1324708 M
F2 - Processing parameters
SI 32meB
5F 100, 5127700 Wiz
WOH EH
558 1]
i} 1.00 H2
[ [}
PC 1.40
10 WMA plot parameters
o 30.00 tm
A - L o 20.00 cm
ey oy e Fip 240,000 pom
Fl 2414706 H2
— — : . I R R et e e ; Fap -5.000 ppm
120 100 B0 B0 an 20 o F2 4 =503.07 Hz
PRHCH 8.16687 poa/cm

HICM B21.67056 H1/cn

-S44-



OH

31
OMe

908.99
-0.00

1520.99

Current Data Farameters

NAME dec-07
EXPND 13
PAOCND ]
F2 - dzquisitiocn Parameters
Date_ 20071204
Time 14.38
INSTRUN spect
PROBHD 5 mm Dual 130/
PULPAOG 2g30
o 32768
SOLVENT cociz
NS n
os o
SWH 8223.685 Mz
FIDRES 0. 250957 Wy
an 1 5923444 sec
L 114
oW 60800 usec
De 6.00 vsec
L3 2862 x
o1 1,00000000 sec
WCREST 0.00000000 sec
HOWRK 0.01500000 sec
esssnens CHANNEL [] ssssssss
MiCt 1
Pi 11,00 usec
P =2.00 o8
SO 400, 1324710 Wiz
F2 - Processing pareseters
sl 16284
SF A00. 1300118 W
Wi (=]
558 o
La 0.30 Hz
=] o
FC 1.00
10 %R plot parameters
cx 30.00 cm
Lfr I> cY 56.00 cn
Fip 8.100 pps
— 1l 3241.05 B2
Fap -0.100 ppa
F2 -40.01 Kr
H 1 E et e 2 uuxn.. ou.uqauwm pen/ca
m 8 alls m Wmmm m & HIDH 108, 36887 Hz/ce
T . 5 BT o pako Y L T D e B e o AR i)
opa 7 L] 5 4 3 2 1 L}

-845-



opm

208.619
——159.862
—143.578
———130.858
TT—i129.413

B80.027
77.358
77.040
76722

— 585.220

=
{
T 71.H1B

Current Data Pacameters

NAME gec-07
EXPNO "
PROCND ]

F2 - Acguisition Paraseters
Date_ 20071204

Time 15.16
INSTRUM spect
PROBHD 5 mn Dusl 130/
PULPADS 1GPGI0

o 5536
SOLVENT L=k}

NS 1470

o5 2

Shrf 31847133 W2
FIDRES 0.455949 H
A0 1.0286652 sec
Al 101.6

o 15.700 usec
[ 3 6.00 usec
i3 /2N

m 2.00000000 sec
a1 0.03000000 sec
DELTA 1.05995938 sec
MCREST 0.00000000 sec 1
MCWRE 0.01500000 sec Vo)
sameanss CHANNEL f] svsssses M
L] 13C f
Py 10.50 usec
L1 -1.00 g8
L] 100_G254356 M+ 2
ansazzwn CHAKNEL 12 -~
CPOPRG2 waltzi6
N2 "
PCPO2 105.00 vec
P2 -2.00 08
P2 18.00 03
PLI3 20.00 o3
SFoR 400, 1324708 Wz
F2 - Processing paraneiers
sI 2768

SF 100.6127714 Wiz
WOW (2]

558 L]

LB 1.00 He
6B o

PC 140

10 WA plot parameters

X 30.00 cm
cr 15.00 cm
FiP 240.000 ppa
F1 2414706 W3
Fap -5.000 po=
F2 -503.07 me
PPMCH 8. 16667 ppajon

HICH E21.670% Hz/cm



g_

=

3m

-

=0.00

100.00

217.00

103.44 =

111.25

=

e S R S B

3

g7.27

Current Data Paraseters

NAE jan-08

EXPNO 1
PROCND 1

F2 - acquisition Parassters
Date_ 20080122

Ting 13.57
IHSTALM spRct

PROBHO 5 = Dual 130/
PULPADS 253

w 32768
SOLVENT coci3

NS 16

os o

S B223.685 Mz
FIDRES 0. 250967 HE

Al 1.9523444 sec
ARG 14

0w B8040 usec
0E 6.00 vaec 1
TE 296.2 %

o1 100000000 sec M
HCREST 000000000 sec [92)
HEWRK 0, 01500000 sec f
measenme CHAMNEL f] sssssuss
HUCY 1

] 11.00 usec
PLY -2.00 ¢B
SF01 4001324710 WHI

F2 - Processing paramaters

51 16384

oF 200, 1300106 MHz
WK EM

558 L)

L8 0.30 Hz

-] 0

FC 1.00

10 WA plot parameters

cx 30.00 cm

cY 20.00 cm
Fip B.100 ppa
Fi 3241.05 Hz

Fap =0.100 ppa
2 -40.01 Mz
BPHCM 0.27333 ppa/cn
HITH 109.36887 Hi/cm



ppa
208 B8
148155
147 643
—136.390
——131.328
120.673
———115.880
109.187
108, 452
107,718
——101 478
B0 g72
7.791
T7.473
77,155

T 71.938

-
B

==
<

Current Data Parametecs

HAKE jan-03
EXPND 66
PROCHND 1

F2 = ACouisition Paremetens

Date. 20080122

Time a7

INSTRUM spect

PROBHD 5 == Dual 13C/

PULPADG 250530

o BA536

SOLVENT cocl3

NS 358

0s 2

5w 31847133 W2

FIDRES 0. 485949 Hr

Al 1.0289652 sec

Al a7

L] 15,700 usec

[ 3 6,00 usec

1€ 256.2 &

o4 £.00000000 s=C

ol 0.03000000 sec

DELTA 1.89959998 sec

WCREST 0.00000000 sec .

MOWRY 0.01500000 sec )
sxmmenms CHANMEL 1@ sexezsz <t
MUCL 13c [#))]
P1 10.50 usec ]

PLL =1.00 0B

sFo1 100. 6254358 MH1

assmanzs CHANMEL f2 sessssss

CPOPAGZ 16
w2 i
FCPOZ 105.00 usec
a2 -2.00 o8
P2 16.00 0B
PLI3 20,00 of
sF02 400 1324708 MHz
F2 - Processing parameters
51 32768

SF 100.6127230 MHz
WO EM
558 ]

LB 1,00 He
-] 0

PC 1.40

1D WA plot paraseters

X 30.00 cm
A 12.00 tm
FIp 230,000 pp=
Fi 23140.93 Hr
Fap -5.000 ppa
F2 =503.06 Hr
PRMCM 7.83333 ppajcn

HICM 788.13306 Hr/cn



tntageal

116.82

OH

OH

3n

1162.60

-0.00

105.90

109.27

326.10

9837

~am

T

1

Current Dats Parsseters

MAME oec-07
EXPND 108
PROCHD 3

F2 - hcquisition Parameters
nate_ 20071227

Time 17.47
INSTAUM spect
PROBHD 5 an Dusl 13C/
PULPADG 9%

] 32768
SOLVENT cocia

L »

os 0
EWH B223.688 Hr
FIDRES 0.250967 Hz
L 1.9823444 sec
RG 0.5

oW 50.BOC usec
bE 6.00 usec
TE 2.2 K

o 1.00000000 sec
WCREST 0.00000000 sec
MCWER 0.01500000 sec
wesseman CHAKNEL f1 snveswes
HICY 1"

m 11.00 usec
i =2.00 o8
EFDY 400, 1324710 g
F2 - Processing paraneters
-1 16384

SF 400, 1300121 W
WO Em

55 L}

LB 0.30 e
] 0

pC 1.00

1D MR plot paraseters
[

30.00 cm
cY 10.00 co
Fip B.100 ppa
Fi 3241.05 H2
Fap =0.100 ppa
F2 =40.01 H2
PPMCH 0.27333 poa/cm
HICH 109. 28887 Hz/ca

-849-



OH

@ & e T
. g ¢ 2 83 LSEERf gR3K2
& 2 # 2 A8 geeng EREER

| 1TV \WI W/
R e ¢ T T T T X T T ™ T T
pon 220 200 180 160 140 120 100 Bl 60 20

Current Oata Paramerers

HAME pec-a7
EXPHO ue
PRDCND 1

F2 - Acquisition Parssslers
Date_ 20071227
Time 1838
INSTRLM spect
PAOBHD 5 =n Dual 130/
PULPRDG 260930

L] 5535
SOLVENT (=19 k]

NS un

oS 2
SWH 31847.133 Wz
FIDRES 0. 485943 Hz
Al 1,0289652 sec
AG 512

[ 15,700 usec
o 6.00 uzec
TE 256.2 K
o1 2.00000000 sec
oit 003000000 sec
DELTA 1.89990008 sec
MCREST 0.00000000 sec
MR 0.01500000 s2c

wanmnamn CHAKNEL 1] swasssss
muct 13

L] 10.50 usec
A =1.00 83
wwo— _.o_uomu_.uumxé_

wawmann CHAMIEL 12 wessmwns
wlt1g
e M
PCPO2 805.00 wsec
A2 -2.00 @8
L2 18.00 93
ALIZ 20.00 0B
502 4001324708 Mz

F2 - Processing parameters

51 22768

1006427719 Mz
]

1]
1.00 W2
a

A8EZEY

1.40

0 kMR plot parameters
cx 30.00 e
Cy 12.00 em
FiP 240.000 pas
Fi 24147.06 H2
F2p -5.000 pns
F2 -503.07 Hz
PPNCH 8. 16667 ppa/on
HICH B21.67036 Ha/ce

-S50-



OH

BRIREZRFDR EERS-E R S o 3 fa g
SERSpTasE BEEYsSROEC IEEUYINRE 0 28 7
Current Dats Paraasters
RAHE oec-07
ExPHO 107
PROCND 1
F2 - Acquisition Psrameters
Date_ 20071227
Time 16.35
INSTRUM spect
PRDGHD 5 ma Dual 130/
PULPAOG 930
™ 32764
SOLVENT o0ci3
N5 »
0s [
S 8223665 W
FIDRES 0.250967 W
AD 1.9923ad2 sec
AB 161.3
oW 60.800 wsat
OE 6.00 wmec
e 286.2 &
ALl
o 4001324710
F2 - Processing parameters
51 16384
5 400, 1300063 Wi
HON =]
558 0
8 0.30 W
] (]
Pe 1.00
10 KMA plot paraseters
o 30.00 en
(3] 40.00 cn
8 — \h_. FiIP 8.500 ppa
F1 3400.10 M2
£ -0.100 pps
F2 -40.01 M
=23 2 kd kS Al &= & 1R PPMCH 0.28667 ppasen
3 = 1 = =l l=ll=] =lle HICH 114.70383 He/em
] g8 E 3 8lfs 58
L B e e B e T T : - T
8 7 8 5 4 3 2 1 ]

-S51-



OH

Jo
5 = e <2 Babe =
. i 7 § $Z88 B B Egasd §
B 2 5 5 S EEE 9 B gRnsEz g
[ ] [ THF T 1 W
_ ) =
e = T T T T T T T — T - —— T
ppm 220 200 180 160 140 120 100 -] & 20

Current Data Parameters

HAME sec-07
ExPuO 108
SAOCHD 1

F2 - acquisition Parameters
Date_ 20071227
Ting 17.05
INSTRUM spect
PAOBHD 5 ma Dual 230/
PULPROG 208930

o B5535
SOLVENT coc3

NS 1238

os 2

SHH 31847123 Kz
FIDRES 0, 4E5640 He
A 1. 0269652 sec
RS 2281

oW 15.700 usec
DE 6.00 vaec
TE 2062 X

o1 2.00000000 sec
011 0.03000000 sec
DELTA 1.85999890 sec
WCREST 0.00000000 sec
MW 0.01500000 sec
wusemues CHANNEL f§ s=ssssam
L] 13C

Py 10.50 usec
PLY =1.00 o8
PO 1006254356 MHr
sxzasmzs (HANMEL 2 sewssnes
CPOPRG2 waltz1b
Nuc2 M
(] 105.00 usec
A2 =2.00 cB
PLI2 18.00 oE
PL13 20.00 cB
SFo2 400, 1324708 Mip
F2 - Processing parameters
-1 2768

SF 100, 6127654 MHz
W 3]
ss8 a

LB 1.00 Hz
8 o

c 140

10 WMA plot paraseters

[= ] 30.00 cm

cr 15.00 c=

Fip 230.000 goe

F1 23140.84 Hz
Fap -5.000 pps
F2 ~503.06 Hz
PPHCM 7.83333 pre/en

HILH 7BE. 43336 Wa/en

-S52-



OH

it
0.00

288574
2008 82
2454
2453
2443
2437
2435
2169
2110
2109

1
2048
2045
2044
2040
2038

7
2031

7
2018
1567 .01
1554 99
1953.83
1030 .84

§
j
f
|

Current Data Parameters
HAME sec-07
EXPND ar
PROCND H

F2 - Acquisition Paraseters
Date_ 20071210
Time 16.05
IRSTALM spect
PROBHD 5 mm Dual 13/
BULPAOG 2930
™ 32768
SOLVENT i3
NS n

[
SWH 8223 BBS Wz
FI0RES 0.250967 Hr
Al 19923444 sec
G 90.5
oW 60.B00 usec
i3 6.00 usec
TE 296.2 K
oy 1.00000000 sec
HCREST 0.00000000 sec
HCWRY 0.01500000 sec

-S53-

zxms CHANNEL (] sszzwnan
1
13.00 usec
PL1 =2.00 gB
SFO1 400, 1324710 MH2

F2 - Processing paraseters
si 16384

SF 4001300058 MHx
WO EM

558 1]

LB 0.30 b

68 ]

Pc 1.00

10 NHA plot paraseters

cx 30.00 cm

P K_ > cy 40.00 cm
Fip B.500 ppa

Fi 340110 Mz
-0.100 ppm
=40.04 Hp

0.28557 pom/cm

114.70293 Hzfem

u
-

118.03_—
oo
379
¥

121.75
354.36
338.13
123.23

Integral
258. 50
257.16
100.00

T T T T T T



=
)
ko)

147 440
131.056
130,082
80.373
m.me
77 460
17,143

pom
-209.294
—167.387
129 843
—116.111
——108.674

T— 72.085
— 52,532

T—127.024
/

<

2

Current Date Paraseters

HAME dec-07
EXPHO 28
PROCND 1

F2 = Acquisition Paroeeters
Date_ 20071210
Ting 16.27
INSTRUM spect
PROBHD 5 =a Dual 130/
PULPROG tgpg3l

o 65535
SOLVERT £oci3

NS s

0s 2
S 31847133 H2
FIORES 0. BSR4 He
AD 1.0289652 sec
RS 128

o 15.700 usec
13 6.00 usec
TE 296.2 K
4] 2.00000000 sec
an 0.03000000 sec
DELTA t.B9999953 sec
MCREST 0.00000000 sec
MCHRS, 0.01500000 sec

sasmswes CHANMEL [1 sssssmss

HUCY 13C

Lt 10.50 usec
AL =1.00 oB
5F0Y 1006254358 Wiz
wranznes CHANKEL 12 memmmm=s
CPOPRGE waltig
huc2 L]
PCPO2 105.00 usec
ma -2.00 o8
A1z 168.00 o8
PLI3 20.00 o8
SFo2 400 1324706 Mz

F2 - Processing paraseters

51 32768
55 1006127290 W
WOW N
558 [
LB 100 He
) [}
FC 1.40

10 M4 plot parassters

£x 30,00 cm
(43 15.00 cm
FIp 240,000 ppa
F1 2414705 Hz
FeP -5_000 pps
F2 -503.06 Hz
BRMCH B. 16667 ppa/cm

HICM B21.67068 Hzjcm

-S54-



OH

Br 34

B54,15
850.83

/
|
}
§

-0.00

: [l g 5l 5
i Iwisizk g 22l 5

T 1 T T T B0 T 2 | T T T
ppR 7 B 5 4 E] 2 1 L]

Current Oata Farameters
NAME fan-08
EXPHO a3
PROCHO 1

F2 - tcquisition Paraseters

Date_ 20080116
Tine 13.41
INSTALM pect

PAOBHO 5 mm Dual 13C/

-S55-

SFDY

F2 - Processing paraseters

i 16384

SF 400, 1300105 MAr
WOK B

558 0

L 0.30 Hr
GB o

PC 1.00

10 N7 plot parameters

£x 30.00 cx

cY 10.00 ce
Fip B.100 pon
Fy 3241.05 Hz
Fep =0.100 ppa
F2 =40.01 Hr
PPMCM 0.27233 ppafea
HICH 109. 36887 Hz/ca



OH

Br 34
LR o~ m @ o kol ']
i £ g ¥88%53 8 ¢ EB¥28
a 2 I mRRREN = 2 BRRERR
z I SNVITT T W/
etermtaihipeh
= .
120
" o ™ N, " L
- s . - e ]
i T, T e SR | T T i | T T T = B e e e
ppa 220 200 180 160 140 120 100 8 &0 0

Current Data Parampters

NAME fan-08
ExPH0 a“
PROCND !

F2 - Acguisition Paraseters
Date_ 20080116
Time 13.92
INSTRUM spect
PROBHD 5 sm Dual 130/
PuLPADG 19pga0

1] 65536
SOLVENT coc13

NS -1

oS 2
SWH 31B4T. 133 Mz
FIDAES 0.4B5848 Hr
A0 10289652 sec
RG 3549.1

o 15.700 usec
DE 6.00 usec
TE 296.2 X
o1 2.00300000 sec
il 0.03000000 sec
DELTA 1.89999550 sec
MCREST 0.00000000 sec
MW 0.01500000 sec

amwannss CHANMEL |

MC1

P 10.50 usec
L5 =1.00 08
o 100.6254358 Wiz

mzazazens CHANMEL 2 weswmnus

huc2 1H
PCPO2 105.00 usec
[ F=} -2.00 o8
PLI2 18.00 o6
PLI2 20.00 B
5Fo2 4001324708 MHy
F2 - Processing paransters
Bl 32768

SF 100.6127250 Wiz
L EM
558 o

L8 1.00 He
[ 1]

PC 1.40

10 KMA plot parameters

Cx 30.00 cm»
cy 1500 cm
Fip 240.000 pos
Fi 2414705 Hr
FaP -5.000 pom
F2 -503.06 Hz
PPHCN 8. 16657 pom/cm

HZCM B21. 67065 Hi/cn

-S56-



0.00

225012
224781
224545
2243.08
2240 .66
2120.30
210282
210210
2057 .61
204637
1695, 48
1994 .52

926,83

g321.91

Bad.35

2462 .76

<
§
X
X
\

Current Data Parameters
RaME oec-07

Sk B223.685 Wy
FIORES 0. 250967 Mz
40 1.9923444 gec
RG 128

oW 60.600 ysec
DE 6.00 usec
TE 296.2 %

ot 1.00000000 sec
WCAEST 0.00000000 sac
Le 0.01500000 sec

-S57-

F2 - Processing paraseters

s1 16384
SF AD0. 1300111 MHD
Wi EM
558 L]
L8 0.30 Hr
(c:] o
PC 100

10 kMR plat parasetsrs

X 30.00 ca

rl_ E Y 14.00 ca

F1p 8.100 ppe

B “ — ~ Fi 3241.05 H2

Fan =0.100 pos
F2 =40.01 H2
3 |8 =t =) 2 2 aligll= t PRHCH 0.27333 pon/em
w gl |e2llg = = i P | | @ HICN 109, 35887 H/om
SiE £ = k=4 b | b | £}
e s e e e - e . : - :
ope ? B 5 4 3 2 1 a



/

209,928
144,030
——139.83
——129.925
'Ym.m
128,388
—— 115656
———108. 366
23.079

— 93.314

131 895

o

Current Data Parameters

MAME gec-07
EXPND 58
PROCND 1

F2 - Acouisition Parameters
Date_ 20071218
Time 11.38
INSTRUM spect
PROBHD G sm Dual 13C/
PLLPROG 1gpa3
™ 65536
SOLVENT coe13
1084

s

s 2
SWH 31847.133 Hr
FI0RES 0.485540 Hr
A 1. 0269652 sec
RS 3649.1

oW 15.700 usec
1 3 B.00 usec
TE 29%6.2 %

o1 2.00000000 sec
it 0.03000000 sec
DELTA 1.89999098 sec
WCREST 0.00000000 sec
MCRAK 0.01500000 sec

== CHANNEL 11

-S58-

10,50 usec
=1.00 08
1006254358 Wiz

mnwmmsan CHIMNEL (2 =esssmas

CPOPRG2 waltz1b
Nucz 1H
PCPOR 105,00 usec
PL2 -2.00 o8
PL12 18.00 cB
PLI3 20.00 o8
SFO2 4001324708 WHz
F2 - Processing paraneLers
sl . 22768

S 1006127280 MHI
WON EM
558 ]

LB 1.00. Hz
=:3 o

PC 1.40

10 WA plot parameters

Cx 30.00 cm

cY 15.00 cm
Fip 240,000 pps
F1 2414705 He
F2p -5.000 poR
F2 -503.06 Hx
PPMCH 8. 16667 ppm/cm

HZICH 821.6706% Hr/cm



OH

o]
QL
9938 SERBNECRENT AIRYTCENE 3s & g
& AARSIZEE3R B REEISR H ¥
Y e |
J k
i s All= ¥ |83 5
£ £ all2 2| 33 &
Ty e e i ———
pom L & ] 4 ]

Current Data Parameters

HAHE dec-07
E1PHO L]
FROCND '

F2 - Acquisition Parsmeters
Oate_ 20071218

Time 2.2
INSTALM spect
PROEHD 5 ma Dual 130/
PULPROG 0¥
m 32768
SOLVEKT

NS

11.00 usec
-2.00 o8

400, 1324710 MHz
F2 - Processing parameters
11 16364
SF 4A00. 1300004 MHz
WO EN
55 ]
1] 0.30 W
GB ]
P 1.00
10 N4 plot paraseters
£x 30.0C c=
cy 10,00 ca
Fip 8.100 ppn
Fi 3241.05 Hr
i =0.100 ppm
F2 =40.01 Mz
PONCY 0.27333 ppa/ce
LH= 109. 36687 Hr/ca

-S59-



3s
Current Data Parameters
. = P HAME tec-07
g § B & 1 REE 2382 % £ &
& g & 3 8 2 258 8RREE 8 b _
F2 - Arquisition Parameters
_ Date_ 20071216
Time 13
INSTRUM Epect
PROBMD 5 mm Dual 13C/
PULFROG 150630
1] 65536
SOLVENT = Sk |
NS 1655
os 2
She 31847, 133 Hz
FIDRES 0.485949 Hz
Al 1. 0285652 sec
RG 90.5
] 15.700 usec
OE 6.00 usec
1€ 296.2 K
ot 2.00000000 sec
arl 0.03000000 sec
DELTA 1.09599938 sec
MCREST 0.00000000 3ec 1
MCHRE 0.01500000 sec ()
swsssess CHANMEL (]| ssmszaas %
MUY 130
P 1050 usec !
FLL -1.040 of
SFO1 1006254368 MHZ
samanzas CHANHEL f2 sewswass
CPOPRG2 walt21g
wuc2 {1}
PCPO2 105.00 usec
L2 -2.00 08
PLIZ 18.00 98
P13 20.00 o8
SFO2 A00. 1324708 iz
F2 - Processing parameters
51 32768
SF 1006127707 Wiz
WOW EM
588 [}
LB 1.00 Hz
68 ]
PL 1.0
1D NHA plot paramelers
ci 30.00 cn
J | oY 15.00 cn
" y Laia y FIF 230,000 pon
Fi 23140.94 Wy
- "
e = : R % o 23 06 1o
Lo a0 1o Ao 14 = 4N ' PPUCH 7.83333 pansen

HICH 78813336 Hi/cm



— B3 TS
0.00

—— 500.56

217.65

101 .54
9140

106 .60
105.96

100.00

-]

Current Oata Paraseters

WA 1an-08
ExPNO ]
PROCND 1
F2 - Acquisition Paramelers
Date_ 20080116
Tise 9.4
INSTRUM spect
PROBHD 5 ma Dual 130/
PULPROG 1930
o 32768
SOLVENT cocia
NS 16
0s [}
St B223.685 Hr

FIORES 0.250967 Hr

-S61-

-2.00 oF
400, 1324710 dz

F2 - Procedsing paraseters

51 16384

SF 4001300009 Mz
WO =]

556 [

LB 0.50 Hr
r: L

PC 100

10 MR plat paraseters

cx 30.00 ce
o 10.00 ce
Fip 9.000 ppa
F1 360117 Mz
@ -0.100 ppa
F2 =40.01 HE
PPUCH 0.30333 pps/em
HICH 121.37276 Hfem



OH

3t
Current Dala Paraseters
= NAME 1an-08
" g a8 WMm & = B ZBEEs EXPND "
g g €5 88a § £ B BRER2 o :
F2 - Acquisition Paraseters
Date_ 20080116
Tine 10,42
INSTRUM spect
PAOBHD 5 mm Dual 130/
PULPROG 1gog30
A B5536
SOLVENT £ocl3
L] 1160
0s 2
SWH 31847 133 Hr
FIDRES 0.459549 Hr
a0 1.0289652 sec
G 1016
o 15,700 usec
e 6.00 usec
TE 296.2 K
] 2.00000000 sec
a1 0.03000000 sec
DELTA 1.89999998 sec
MCREST 0.00000000 sec
HOWR 001300000 sec
ssssanes CHANNEL [] swsssasma
Wcy 13
Py 10.50 usec
L =1.00 08
5F01 100, 6254358 Mz
wammnnes CHANNEL 2 ssssmsas
CPOPAG2 waltztf
N2 tH
pCege 108.00 usec
m2 =2.00 db
P2 18.00 dB
PLI2 20.00 0B
SFo2 4001324708 MHZ
2 - ProCeEssing parasgters
sI 32768
5F 1006127290 MH1
WOW EM
558 o
LB 1.00 k2
6B L]
PC 140
10 MR plot parastiters
cx 30.00 cm
L g [u] 12.00 cn
S P 240.000 pps
Fi 24147.05 M
i i ———— ——T - o HW .mw%w“"_nu-
160 140 120 100 1] &0 0 2 (] ;
PPMIN B. 16667 ppm/cm

HICH B21.67065 Mz/ca

-S62-



itegeal

207.35

212,26

148.03

NEENReSIRE5BEDOINSE
FALERYCESmEeEzeLaig
annmw..:mmxmmmammnmm

| TSS\p—

OH

3u

— .01
665 41
6320

e
b

=

r

T
(1]

o
-

Current Data Peraseters

NAME may-08

E¥PKO =

PROCND 1

F2 - Mcguisition Faraseters

Date_ 20260618

Time 1213

INSTRUM scect

PROEHD 5 rm Dual 13C/

PULFRDG 1930

1 32768

SOLVENT 13

NS »

os n

Sk B8223.685 hr

FIORES 0.250967 Hr

L} 1.9323444 sec

HG 56

oW E0,800 ussc 1
oE B.00 usec o
1 260.2 & Ne)
o1 1.0000C000 sec

NCREST 0.00300000 sex S
MOWRE 0.0150C000 se=

xxzmmsas CHANKEL f] sssssess

HUCE L]

] 11.00 usec

PLY -2.00 38

SFO1 200.132:710 wHr

F2 - Procesaing pirometers
sf

16384

SF 400.1300108 M
WO EM

SR [

Le 0.30 =2
63 L]

P .00

10 NMR plot paraasters

ox 30.00 cn

cY 20.00 =n
Fip B.100 opv
F1 3241.00 =z
rap =0.100 pps
Fa2 -40.01 Rz
PPMCH ©.27333 pp/cm
HECH 109. 36887 Fz/tm
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3u
fagass
SRAESER
Jonans
BRRRRN
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' g §  ggEg ¢ oz
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iF
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upn 207 180 160 140 1

.24
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Current Data Paraneiers

NAME nay-08
EXPND 80
PROCHY i

rz ALmuisitinn PArareters
Date_ 20040619
Tine 15.10
INGTRUM spet
PROBHD 5 en Dual 133/
PLLPROS 29pg 30

m 65526
SOLVENT coci3

ME 2048

o0 2
SiH BT W
FIURES 0. 405349 1t
A 1.0289652 sec
AG a7.7

Ow 15,700 usec
oe 5.00 usec
TE 2|2 K
o 2.00000000 sec
il 0.03000000 sec
OFLTa 1 AE999930 sec
HOES] 0.0C000000 sec
HONRK 0,04500000 sec

10.20 usec
=1.00 8
5501 100 GPRAIER Wi

wesnasas CHANNEL 13 sessssss

cPoPRGE waltzig
huce 1M
o2 10500 user
mne “2.00 o8
P12 13.00 o8
PLI3 20.C0 48
sF02 2001324708 Wiz

F2 - Processing paransters

sl 7E8
SF 100 B1277C01 Wiz
WOW EM
538 a
LB 1.00 Hz
[-:] a
" 1.40

1D WA plot paraneters

[= 1 30.00 cm

o 34.00 e

Fip 220.000 ppn

Fi 22134 81 1

Fap =5.000 ppn

F2 =503 06 He
POMCH 7.50000 ppn/cm

HICH 78 50575 Hifom
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SEPRuegNEn SRR EY HESNEIAER BRI 28 amTEER g3 L m
GERFERsNEIYERaTE dEdEgdsIngs g cuaag g
f ik @W\m ﬂﬁ@m&rﬂ:? é < m_.m
Current Data Paraneters
NUME se0-07
EXPND |
PROCND '
F2 - Acouisition Paraseters
Oate_ 20070328
Time 9.24
INSTRUM spect
PROBHD 5 mm Dual 130/
PULPRIG 1530
0 32768
SOLVENT €oc13
L3 »
5 o
SHH B223.685 nz
FIOAES 0. 250957 1z
Al 1.8923844 noc
a6 561
o B0.B00 uaec
1 3 6.00 usec
1€ .2 K
m 1.00000000 sec
MCREST 0.00000000 sec
MEHRK 0.01500000 sec
aramvues CHANKEL 11 swsssess
Nucy IH
i 11.00 usec
Ly =2.00 ¢8
SFO1 4001324710 Wiz
F2 - Pracessing parcameters
51 16384
SF 4001300000
WOW EM
558 ]
LB 0.30 Hr
) [
C 1.00
10 M plot paraseters
o 30.00 ca
cy 20.00 t=
Fip 8.100 pps
e 1 324105 Hz
P =0.100 pon
2 ~40.01 H
z B2 ] L 2| 2|82y o =] SPUEN 0.27333 pom/cn
3 21818 g |5 5| EREEEEE o 5 HItH 109. 36867 Hz/cn
5 i = =l b e b
s A e B S B L i T i S s A e B e ST o e B et i

oa= 7 B 5 4 3 2 1 ]
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4
Current Data Parameters
- ~ - - L - ur = =2 HANE sep-07

A BBESgER332 & bl g g g ExPn s

g sgasgEcgsy ¢ ERRRER 5 B == :

i FK F2 - Acquisition Paramelers
Date_ 20070928
Time 9,15
INSTRUM spect
PADBHD 5 mm Dual 13C/
PULPROG 1gpg30
o
SOLVENT
NS
os
Sk 847,103 Wy
FIDAES 0.485846 Hr
AG 1.0259652 sec
G e
o 15.700 usec
[+ 3 6.00 usec
TE 294.2 K
o 2.00000000 sec
o1l 0.03000000 sec
DELTA 1.85999938 sec
WCREST 0.00000000 sec
MCHRK 0.01500000 sec

CHANMEL 11

-S66-

3C
10.50 usec
-1.00 08

1006254356 W

........ CHASNEL 12 ssazsass
CPOPRGZ waltzi6
Nuc2 1H
PCPOZ 105,00 vsec
P2 ~2.00 08
PLI2 18.00 o8
PLI3 20,00 02
5FO2 4001324708 WAz

F2 - Processing parameters
sl 278
SF 1006127711 Wiz
NDW EM
558 ]
LB 1.00 Hr
GE o
PC 1.40

10 WA plot paraseters

cx 30.00 cm
r cY 100.00 cn

FIP 230.000 pom
F1 23140.94 Hz

" - T——— — FarP =5.000 ppa

T y ; T
140 120 100 80 2] 4@ 2 ] Fe =a03. 06 K
PPHOM 7.83333 posica

HICH 788, 13336 Hr /om



a7.51

29%0_E0

7340 09
2345, 36
2943 .87
2910 .78

233821
#3460
205298

-#936 50

15.45

%‘*
\

2922 .36
291846
2311 72
230730
230516
2303.05
223627
2294.19

2P 60

41,03

2285.57
2223 449
176,72
-2174.50
185.72
216328
1947 .75
194431
1941 .56
193814
193519

OH

5

1101.0%
1029.03

1094 54

1092 .68

<

988 . 48
085,30

659.28

-0.00

| ‘_ | A
i g 5 [5)(2 A 38 [z
H &l g |22 g 52| |8
e . T . ——r . e

=

Current Data Pargacters

HAME fen-08
EXPHD ]
RO t

F2 = Acgquisition Parametors
date_ 20000208
Tine 17,58
THSTRUM spect
WORT 5 ma Dual 130/
SULPACG 2930

] 327
SOLVENT coci3

L. a2

» o

Bl B223.685 42

7 I0RES 0. 250987 42
a 19323444 sec
G 1016

Ll 0,800 uzec
[ 6.00 usec
TE 2962
0 100000000 sec
MCREST 0.00200000 28C
MOWR 0.01500000 sec
smesnsnn CHANIEL £} sswsanes
suc1 H

P 1100 vuec
FL1 -2.00 o8
aro 400 1524740 Wiy
F2 - Frocessing parzseters
1 16384

SF 2001300159 W
Al ™

£s8 o

LB 0.30 Hz
=B o

FC 1.00

10 W7 plot caromsters

£x 30.00 cn
cy 20.00 cn
Fip B.100 ppa
F1 324105 kr
Fa 0. 100

F2 -40.101 K
FPYCH 0.27333 /e
HITH 1093887 kz/ca

-S67-



—1adg BT

126, 436
127.839
126. G4
126,734

—117.098

s
o

__— 86.747

30.481

e

Current Oata Parameters

NAHE feb-08

EXPND 19

FROCND |

F2 - Acquisition Parameters

Date_ 20080206

Time 15.58

ENSTRUM spect

PROGHD 5 == Dual 13C/

PULPROG r9pg30

m €3536 -
SOLVENT cocla

NS 25600

05 2

Sk 31847.133 Hz

FIDRES 0.48%349 Hz

A0 1.0289652 sec

AG 36491

ow 15.700 usec

€ 600 usec

TE 2862 1

]} 2.00000000 sec

11 0.03000000 sec

DELTA 1. 69999953 sec
MCREST 0.00000000 sec 1
HEWRK 0. 01500000 sec o0
xnassas CHANMEL |1 sssssmas %
N1 13 f
P1 10.50 usec

PLI -1.00 o8

SFo1 100. 6254358 Wiz
sezmzzes CHANNEL (2 ssssssies
CPOPAG2 waltib

wucz iH

pCPQR 105.00 usec

L2 -2.00 o8

PL12 18.00 o8

PLI3 20.00 8

SFoe 400.1324708 Wiz

F2 - Processing parameters

sl 32768

SF 100. 6127717 Wiz

WOW EM

558 o

[t} 1.00 Hr

68 0

L 1.40

G M plot paraseters

(=1 30.00 cm

CY 15.00 cm
Fip 220.000 ppn

Fi 22134.81 Hz
F2P -5.000 ppm
F2 =503.06 Hr
PPHCH 7.50000 ppa/ca

HECH 75455576 Mz /om



/
|

Inteoral

M1
2961 29

295227
2937 74
2936, 77

2958 12

205951

424 74
22808
292360
292207
2913.34
|-2911.97
2910 62

\zo04.82

OH

5ANBERSEERNYYY u : = 8
EEREEEEEDRAREE ¥ R 7
Ll ]

k Lﬁﬂ. k..ri|

219.82

213.93

[T —

323.92

0 PAransters

2ouE0T 7

18,42

apect
PROEHD 5 mm Dual 03T/
FLLPRCG 2g30
m 32768
SOLVENT 13
NS »
0s L}
Shet B223. €85 Hr
FIORES 0.250587 Hx
a 1.9923244 s8c
RG e
0N BD.200 usec .
OE B.00 usec
i 2E.2 K D
n 1.00000000 s2¢ O
MCREST 0.00000C000 s2c 95}
HEHRE 2.01520000 sec 1
awavemns CHANNFL 11 swssmsns
NUCE I
Pl 19.00 usec
PLL -2.00 a3
SFO1 4001324710 Moz
F2 - Processing parasetsrs
SI 16384
SF 400 4300195 Wiz
LUt EM
558 L
LE 0.30 W
G 0
PC 1.00
10 %A plot paraseters
cx 30.00 c»
43 20.00 cm
Fip 8,100 gn
Fi 3241.05 Hr
Fap 0,100 pen
F2 -40.0¢ Hr
PRHCH 0.27333 pamjce
HICH 10536887 Ha/tm



OH

11
Currert Cata Faramsiers
™ @ o sEmom - HANE ui-08
u g & REE " s BZ5ER ] £eno -
8 2 ¥ 5 BB 22 SRERR % ROCHD 1
L\ fx fé \ F2 - Acouigition Parameters
Date_ 20080717
Time 18,35
INSTRUM spect
FROBHD 5 sm Dual 130/
PULPADG RETE
o 65838
SOLVENT coci3
K5 %as
os 2
Skt J1B4T, 133 H
FIDRES 0. 485948 Hr
L] 1.0209652 sec
RG 36491
oK 15,700 usec
i 4 £.00 usec
TE ®g.2
ot 2.00000000 sec
o1l 0.03000000 ser
DELTA 1.89993038 sec
MCREST 0.00000000 sec
MRS 0.01500000 sez
wnnssens CHAMHEL f] wesnsmss
PL12 18.00 9B
PL13 20.00 dB
e 400. 1324708 Mz
F2 = Processing paramotors
sl 32768
5 100.6327290 MH:
HIW EM
558 ]
LB 1.00 Ve
68 (]
L .40
_ 10 MR plot pareseters
| cx 30.00 co
| | ] 12.00 cn
Fip 230.000 ppn
Fi 23140.93 Hr
—— i - — 7 r . - v . — Fap -5.000 pom
ppm 220 200 180 160 140 120 {[i0] B m_a e_a m.a m F2 -503.08 He
PPMCH 7.83333 ppa/cm

HICH 788, 13306 He/zn
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2EERIYRRAYERRRRESRARR
FRENNGEESEIEERaLE 228
58 AHRCREERRSRERRERAR

P22

%

$23388352
MIgzZ=2:8%8

.09

OH

04.32

546.01

o.z9

frm

=

Current Data Paravsters

HAHE jul-08
EXPHO 17
PROCND [}

F2 - Acculsition Faranelsrs
Date_ 0000729
Fime 16.39
INSTRUM scect
FROBHD 5 m Dual 1307
SULPRIG 2930

™ 2768
SOLVENT i3

K5

s

EWH

FIOACE

a

26

o

e 3

TE

et 1.00000000 sec
“CREST 0.20C00000 =ee
SO 0.04500000 zec

wxsmaaas CHAMHEL ] sawsszas

P 11.00 usec

PL1 -2.00 o8
SFO1 4001324710 Tx

10 KNA plot perameters

ox 30.00 e
cr
Fip

-S71-
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Current Data Paraneiers

NAME jul-08

EXPRO 138

PROCND 1

F2 - dcquisition Paraneters

Date_ et i2g

Time 17.01

INSTRUM

BROEHD

PULFRIG

o

SOLVENT

NS

s 2

Sk 31847 133 Hz

FIDRES 0. 485248 Hz

AQ 1.0299552 szt

a6 28963

oW 15.700 ueac

2E E.00 usec

T PRE.2 K

ot 2. 00000000 sec

ait 003000000 sac

DELTA 1. E0999208 sac

WEREST 0. CO0D0300 sec 1

MLHTH 0.C1500000 2 o
CHAMNEL 11 L

st 130 S

=t 10.50 usec

Al -1.00 o0&

2Fo1 100 6254588 WHI

sssnsnns CANMEL 2 wess

CPOPRC2 waltzlb

s tH

scPp2 105,00 usec

a2 =2.00 &

L2 18.00 ot

13 20.00 oE

Eq 200.1324708 MHI

#2 - Frocessing paratelers

32768
100.612075¢ Wiz
EM
E [}
LB 1.0C Hz
=] [
BC 140
1D N4F zlot paraneters
Cx ¥, 30.0C cx
cY 20.00 cx
Fip 240,000 ppa
Ft 24147.09 Hz
Fap -5.00¢ ppn
F2 =503.07 He
PPNDM B.16667 pon/cn

HILH H21.671R1 Hriom
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Current Data Parsmeters
NANE 2ay-02
B a5
SROCHE 1
F2 - McQuisition Pacassters
ate_ 20080632
Time 16.25
INSTRUM spect
PROCH] 5 ma Munl 130/
PULPADG e
10 2768
SOLVENT meis
NS k-
o [
L B223.285 Hr
FIDRES 025067 Mr
I 19623448 sec
a6 128
oW 2,300
e 6. 1
TE WEAK on
1] 1 G0O06I00 src o~
MIRES] 0, UOUD0I00 See 75}
HCMFR 0.01830200 sac f
11.00 uzee
pL -2.00 g3
SFO1 AC0, 1324710 Mz
F2 - Processing parassters
af 16384
SF 4001300078 Wiz
WCH 2]
58 [}
LE 0.30 Hz
[ 0
i 1.00
12 MHR plot perateters
o 30.00 cn
cr 45,00 cn
L e — — f 1P 0,500 poe
. . r Fi 240110 Wy
| Fan -0.500 pon
_ _F __ | x _ “ F2 -200.07 H2
3 & a8 Bl 8 8RB B LT 30000 ppm/cT
H H 5 2 g BB =| HIoM 120,03900 Hyfem
2 2| 2|3 #
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Current Mata Parassters

NaME may-08

EXPa0 6

PROCHD 1

F2 = Acquisiilion Parzmelers

Date_ 20020530

Time 1810

TRSTAUM apcet

PROEHD 5 s Dual 13C/

PULFROG 159330

0 E5536

SOLVENT tocia

L 2048

05 2

SWH 3847 133 W

FIDRES 0_4E5949 Hz

A0 1. 0REUELE seT

L 128

on 18,700 inec

0E 6.00 usec

L3 M2k

n 200000000 sec

a1 £.03000000 sEc

DELTA 1.63990998 sk

MCRZST £.02000000 sec !

Ok 0.015C0000 sec <
o~

smzzeess CHANMEL ] ==zsz=sx [#))]

Wty 1 1

Py 10.50 umec

L =-1.00 o8

SFO1 —100. 525439 MH:

memmemne CHAMSEL §2

CroPmes walillb
nc2 1H
PLPD2 105.00 usec
PL2 =2.00 a8
PL12 18.90 dB
PLI3 . %0.00d8
5Fl2 4001324708 W1
F2 - Processing parsasters
51 2758

&F 100 6127220 MHz
WO M
558 ]

LE 1.90 Wz
GE ]

PC 1.40

0 NMA plot parameters

Cx .00 e

cy 15.00 cn

F1P 205.000 pon

] 2062951 Hz

Fap =5.000 ppr
F2 =503.06 M2
FPHCH 7.00000 ppe/cw

HILM 70429008 Ffem



-3
<

asse.0r
31re.22
36365
3361 .86
293 @
2918 47
2012 82
2904.57

0.00

-3102 36

Y

315073
318699
318416

_—2a80 11

X

Ineearal
203.19
16024

current Data Paraseters

NAME jul=08
SXPND 9
SROCHO {§

F2 - ACQuisition Parameters
ate_ 2008070%
Timg 18.02
INSTRUM spect
PROBHD 5 e (ual 130/
PULPROG 2932

™o -1
SOLVENT 13

W I

s

SHH

FIDRES

&0

RG

]

DE

T

o

MCREST

MOHAK 0.01500000 sec
Sensseses CHANNEL 1] wwesesse
NUC1 1

P1 11.02 usec
PLY .00 af
SF1 400. 1324710 T

F2 - Processing pa
-1

SF 4001299553 Mt
WUW EN
558 0

L8 0.3 He
GB [}

P 1.00

10 SMI plot parcesters

cx .00 co
cr 20.0¢ cm
FiP 8,500 ppn
Fi DL 10 He
Fap =0.100 ppm
’? ~40.01 Hr
PRHCH 0.28267 ppa/cm

HICH 114.70393 Hz/:n
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Current Data Pa~ameters

NAME yul-gE
ExXPHO 10
FROCND 1

F2 - Accuisition Paransiers
20080703
19.%
spect
5 na Qual 130/
20pa3)
6553
coc13
]

2
31847133 He
3.4B5549 Hi
1.0289C52 sec
364E 1
15.700 usec
6.00 usec
;|an
o 2 20000000 sac
dtt 0. 23000000 sec
DE_T& L 20000008 sec
HCAEST 0.00000000 sec
MCARK 0.21500000 sec

== CHAMMEL 1 ===mee

x
Pt 10,50 usec
ALt -1.00 a8
SF 1006354258 W

eanssas CHANMEL (2 smssssss

F2 = Processing perargtens

14 268

SF 1006127200 M=
WO 133
555 a

L8 1.00 Hr
=] o

FC 1.8

1D 4R olot caraneers

cx 30.00 ce
cy 15.00 c»
Fip 205.000 pon
i 70625.61 Hr
Fap =5.000 pon
F2 =502.05 Hr
PPNEY 7.00002 pon/cn

HITH 704.28505 Hz'cm
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Current Data Perameiers

HAME
EXPHD
PREOCHD

jul-08
=

F2 - Azguisition Parameters

Date_
Time
INSTIN
PROGHD
PULPROG

um_-rc_.

20080709
1623
spect

S == Dual 130/

93
327658
o1l

x
0
B223.685 M1
0. 250957 Ky
1 3423444 scc
8\
60.B00 usec

6.00 usec
298.2 K

100000000 SEC
0.02000000 Hec
0.01500000 sec

== CHANNEL #1 weamssss

400, 1324710 M

F2 - Procassing oaransters

51 16384

s 403.1300°44 Mz
WoW EM

558 [}

LB 0.30 H2

] L}

C 1.00

il NWA plot parazeters

=] 30.00 cn

Cy 18.00 o
Fip B.100 ppn
Fi I241.05 Hx
FeP =0.100 ppn
F2 -40.0% W
PFHCH 1.27333 pea/ca
HZCN 10536887 Mifom

-S77-



Cl

X
x>
16
PRE3GEEARCEgRaRIAARE gEgs
& $REREEAYNaRTERRRRRES KRR
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Current Data Parareters

NAME jul-08
s E ]
FRIND (]

F2 = Acquisition Faramelers
Date_ 20080708
Tiae 8.3
INGIAN Lh
PR0BHD 5 mr Dual 130/
FULPROG 150930

o 65536
SODLVENT coci3

] 1266

B 2
Sh 31847.133 Hz
SloRES 0.485848 Hr
an 1.0280652 =ec
6 151.3

v 15.700 usec
oF 6.00 usec
i3 268.2 k
o 2.0000C000 ser
an 0.03700000 =ec
JELTA | . B9992398 sec
“CREST 0.0000C000 sec
wCWR 001500000 sec

wemrmew CHANKEL. 1] v

NMICL 13C

b 1€ 50 usee
o1 1.00 0B
EFD1 100.6254358 WHY

snsnanan CHAVKEL £2 sassnsns

CPOmG2 wiltz1f
w2 1H
ecPR 105.00 usec
a2 =2.00 cB
L2 16.00 =6
PLI3 26.00 =0
SFD2 £00. 1324708 MH2
F2 = Frocessing peremeters
SI 3276e

k- 100 /1277290 Mz
WO Ew
s58 1]

LB 1.00 Hx
Ga ]

s 1.40

10 W plot parassters

=1 3,00 cn

cy 15.00 o

Fip 205.000 cps

Fi 2052561 Hz

i <5.000 cpa

r2 -503.08 Hr
PPEDY 7.00000 cpafen

HICH T4, 26908 HIjom
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17

2915 .26

2011 54

41 57
2937 16

58984
2572 .28

613.7%

Lz 76
2901.97

Haz
3037 .67
303020
244420
o
2929
2

—7e8 8

/
X
z
;.

I 'E & I L.

100.00

\ / m /.
A A e

Current Dala Parameters

NEME =08
EXPN L
PROCND 3

F2 - Acquisition Parzmeters
Date_ 20080708

Tiee 1.3
INSTELM spect
PACESD 5 om Dual 130/
PULPRG 1930

i} 32758
SOLVENT cocly

[ 2

o5 [}

S 8223635 H2
FIDRES 0.250957 Hz
L] 1 Q823444 arc
A L1

il 60.830 usec
€ 6.00 usec
TE Mma2K

o 1.00009030 sec
¥CIEST 000000020 sec
“CHRK 0.01503000 sec
mxnuzzzs CHARNEL f{ weesesss
NuC1 tH

4] £1.00 usec
PLY -2.00 08
SFO1 4001324710 e
F2 - Processing paraneters
sl 1E384

5F €00, 1300127 Mz
L EM
558 L]

w C.30 H2
v} o

PC 1.00

10 N#R plot peranzters

ck 30.00 eo
cr 20.00 cn
FiP 8.100 pov
Fi 324105 2
Fa =0, 100 ppr
F2 ~40.01 t
PPHCH 0.27313 ppaicm
HIC™ £09. 36887 =2/cm

-S79-



ooe

17.746
77.632
T7.428
7442

.
e

Lo

\
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Current Detad Parameters

HAME jul-28
ZXPND kL
RO !

F2 - Acauisition Fatameters
date_ 20082700
Time 1315
INSTHUM soect
PROEHC 5 mr Dual 13CS
PULFAG £ypg30

o 65536
SOLVENT coc13

NS 2593

s 2
S AB4T 133 Wy
FlORES 0. 485549 H2
Ll 1_0Z80652 saz
RG 2298.8

oW 15.700 uase
be 6.00 uszc
TE 268.2 K
ot 2.00000000 sec
of1 003200000 sez
DELT 1.89399998 sec
MCREST 0.00200000 sez
MWL 0.0:500000 sex

CHMSEL |

-S80-

100. 6354358 WHz

ssnnssse CHANNEL 12 memswews

CPDARG2 wEltzi6
L= 1M
PCPX2 105,00 usec
P2 -2.00 28
L2 18.00 a8
L3 20.00 aB
o2 400. 1324702 Mz
FZ - Proceesing paraneters
st 32764
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