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General experimental details

All reagents were obtained from commercial suppliers and were used without further
purification unless otherwise specified. Solvents were purified using a Grubbs dry
solvent system (model SPS-200-6). Petrol refers to petroleum ether (bp 40-60 °C).
Thin layer chromatography was performed on silica plates and visualized by
UV irradiation at 254 nm or by staining with an alkaline KMnOas dip. Column
chromatography was performed using silica gel (40—-63 micron mesh). Infrared
spectra were recorded on Perkin Elmer Spectrum RX Fourier Transform IR System.
'H NMR spectra were recorded on a Bruker AC400 (400 MHz) instrument. Chemical
shifts are reported in ppm with respect to the residual solvent peaks, with
multiplicities given as s = singlet, d = doublet, t = triplet, g = quartet, m = multiplet.
Coupling constants, J, are quoted to the nearest 0.5 Hz. **C NMR were recorded on
the above mentioned instrument at 100 MHz. Low and high resolution mass spectra

(accurate mass) were recorded on a Walters LCT instrument for Electro—Spray (ES).

Experimental procedures and characterization data

2-(Hydroxymethyl)hex-5-enenitrile (4a): n-Butyllithium (5.41 mL, 13.5 mmol, 2.5 M
in hexanes) was added to diisopropylamine (2.02 mL, 14.2 mmol) in THF (30 mL) at
0 °C. After 10 min, 3-hydroxypropionitrile (0.45 mL, 6.64 mmol) was added and the
mixture was allowed to warm to room temperature. After 10 min, 4-bromo-1-butene
(2.01 mL, 9.9 mmol) was added quickly. After 2 h, saturated agueous ammonium
chloride solution (20 mL) was added and the mixture was extracted with EtOAc (3 x
60 mL). The organic layers were combined, dried (MgSO,) and evaporated.
Purification by column chromatography, eluting with petrol-EtOAc (8:2), gave nitrile
4a (0.46 g, 56%) as an oil; R; 0.20 [petrol-EtOAc (8:2)]; Vmax/cm ™ * 3340, 2920, 2880,
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2360, 1455; *H NMR (400 MHz, CDCl5) & = 5.79 (1H, ddt, J = 17, 10, 6.5 Hz), 5.18—
5.06 (2H, m), 3.81 (2H, t, J = 5.5 Hz), 2.81 (1H, dg, J = 9.5, 5.5 Hz), 2.45-2.19 (2H,
m), 1.90-1.64 (2H, m); *C NMR (100 MHz, CDCl;) & = 136.9, 120.6, 116.6, 62.6,

34.3, 30.9, 27.6; HRMS (EIl) Found: M*, 125.0841. C;H1;NO requires M*, 125.0843.

2-(Hydroxymethyl)hept-6-enenitrile (4b): In the same way as nitrile 4a, n-
butyllithium (18.8 mL, 47 mmol), diisopropylamine (6.96 mL, 49.3 mmol), 3-
hydroxypropionitrile (1.58 mL, 22.9 mmol) and 5-bromo-1-pentene (3.0 mL, 24 mmol)
gave, after purification by column chromatography, eluting with petrol-EtOAc (4:1),
nitrile 4b (2.33 g, 76%) as an oil; R; 0.26 [petrol-EtOAc (3:1)]; Vmad/cm ™ 3430, 3075,
2930, 2860, 2245, 1640, 1460; *H NMR (400 MHz, CDCl;) & = 5.76 (1H, ddt, J = 17,
10.5, 6.5 Hz), 5.05-4.95 (2H, m), 3.74 (2H, t, J = 6 Hz), 2.77-2.69 (1H, m), 2.48 (1H,
t, J = 6 Hz), 2.15-2.04 (2H, m), 1.70-1.49 (4H, m); **C NMR (100 MHz, CDCl3) & =
137.5, 120.9, 115.5, 62.6, 35.0, 33.1, 27.8, 26.2; HRMS (EIl) Found: M* 139.0997.

CgH13NO requires M*, 139.0997.

2-(3-Chloropropyl)-2-(hydroxymethyl)hex-5-enenitrile (5a): n-Butyllithium
(14.88 mL, 37.2 mmol, 2.5 M in hexanes) was added to diisopropylamine (5.61 mL,
39.7 mmol) in THF (40 mL) at —78 °C. After 10 min, nitrile 4a (1.55 g, 12.4 mmol) was
added. After 10 min, 1-bromo-3-chloropropane (3.10 mL, 31.0 mmol) was added and
the mixture was allowed to warm to O °C. After 1 h, saturated agueous ammonium
chloride solution (20 mL) was added and the mixture was extracted with EtOAc (3 x
60 mL). The organic layers were combined, dried (MgSO,) and evaporated.
Purification by column chromatography, eluting with petrol-EtOAc (8:2), gave nitrile
5a (1.99 g, 80%) as an oil; R; 0.30 [petrol-EtOAc (8:2)]; Vmax/cm ' 3410, 2950, 2236,

1450; *H NMR (400 MHz, CDCls) & = 5.84 (1H, ddt, J = 17, 10, 6.5 Hz), 5.16-5.03
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(2H, m), 3.79-3.69 (2H, m), 3.60 (2H, t, J = 6 Hz), 2.30-2.22 (2H, m), 2.04—1.68 (6H,
m); *C NMR (100 MHz, CDCl;) & = 136.7, 121.9, 115.9, 65.3, 44.5, 43.0, 32.8, 31.1,
28.7, 27.7; HRMS (ES) Found: MH* 202.0999. C;o,H17;NO**CI requires MH",

202.0992.

2-(3-Chloropropyl)-2-(hydroxymethyl)hept-6-enenitrile (5b): In the same way as
nitrile 5a, n-butyllithium (5.81 mL, 14.2 mmol), diisopropylamine (2.05 mL,
14.5 mmol), nitrile 4b (660 mg, 4.74 mmol) and 1-bromo-3-chloropropane (0.94 mL,
9.49 mmol) gave, after purification by column chromatography, eluting with petrol—
EtOAc (5:1), nitrile 5b (906 mg, 89%) as an oil; R; 0.55 [petrol-EtOAc (7:3)];
Vmax/cm ™ 3450, 3075, 2940, 2860, 2235, 1640, 1460; *H NMR (250 MHz, CDCl3) & =
5.77 (1H, ddt, J = 17, 10, 6.5 Hz), 5.08-4.94 (2H, m), 3.67 (1H, d, J = 4.5 Hz), 3.65
(1H, d, J = 4.5 Hz), 3.57 (2H, t, J = 6 Hz), 2.44-1.45 (10H, m); *C NMR (63 MHz,
CDCIl3) & = 137.5, 122.2, 115.5, 65.4, 44.5, 43.2, 33.5, 33.0, 31.1, 27.7, 23.6; HRMS

(El) Found: MH* 216.1154. C1;H:oNO®*Cl requires MH*, 216.1155.

2-(3-Chloropropyl)-2-formylhex-5-enenitrile  (6): Oxalyl chloride (0.53 mL,
5.28 mmol) in CH,Cl, (55 mL) was cooled to =78 °C. DMSO (0.93 mL, 13.1 mmol) in
CH.CI; (6 mL) was added dropwise and after 5 min, alcohol 5a (1.10 g, 5.46 mmol) in
CH.CIl, (6 mL) was added dropwise. After 5 min, EtzN (3.91 mL, 28.2 mmol) was
added dropwise. After 15 min, the mixture was allowed to warm to room temperature.
After 30 min, the mixture was diluted with CH,Cl, and washed with water (50 mL) and
brine (50 mL). The organic layer was dried (MgSO,4) and evaporated. Purification by
column chromatography, eluting with petrol-EtOAc (17:3), gave aldehyde 6 (0.99 g,
92%) as an oil; R; 0.20 [petrol-EtOAc (17:3)]; Vmadcm™ 2960, 2360, 1735, 1450;

IH NMR (400 MHz, CDCl3) & = 9.44 (1H, s), 5.76 (1H, ddt, J = 17, 10, 6.5 Hz), 5.19—
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5.03 (2H, m), 3.60 (2H, t, J = 6 Hz), 2.41-2.28 (1H, m), 2.25-2.11 (1H, m), 2.11-1.79
(6H, m); 3C NMR (100 MHz, CDCl3) = 193.8, 135.6, 117.8, 117.1, 53.3, 43.8, 33.3,
31.0, 29.1, 27.9; HRMS (ES) Found: M*, 199.0764. C1oH14NO®*CI requires M*

199.0768.

2-(tert-Butyldimethylsilyloxymethyl)-2-(3-chloropropyl)hex-5-enenitrile (7a):
Nitrile 5a (1.99 g, 9.9 mmol) and imidazole (1.00 g, 14.0 mmol) were dissolved in
CHClI, (20 mL) and cooled to 0 °C. After 10 min, TBSCI (1.94 g, 12.9 mmol) was
added and the mixture was allowed to warm to room temperature over 16 h. The
mixture was diluted with CH,CIl, and washed with water (2 x 30 mL) and brine
(30 mL). The organic layer was dried (MgSO,) and evaporated. Purification by
column chromatography, eluting with petrol-EtOAc (49:1), gave nitrile 7a (2.87 g,
92%) as an oil; Ry 0.30 [petrol-EtOAc (49:1)]; vmadcm™ 2930, 2860, 2365, 1470,
1265, 1100; *H NMR (400 MHz, CDCls) & = 5.84 (1H, ddt, J = 17, 10, 6.5 Hz), 5.14—
5.01 (2H, m), 3.69-3.67 (2H, m), 3.60 (2H, t, J = 6.5 Hz), 2.28-2.19 (2H, m), 2.03-
1.64 (6H, m), 0.93 (9H, s), 0.11 (6H, s); *C NMR (100 MHz, CDCl5) & = 137.0, 122.0,
115.6, 65.0, 44.6, 42.7, 33.1, 31.4, 28.8, 27.7, 25.7, 18.2, -5.6; HRMS (ES) Found:

MH*, 316.1863. C16H3:NOSi**Cl requires MH*, 316.1861.

2-(tert-Butyldimethylsilanyloxymethyl)-2-(3-chloropropyl)hept-6-enenitrile (7b):
In the same way as nitrile 7a, nitrile 5b (1.178 g, 5.46 mmol), imidazole (563 mg, 8.19
mmol) and TBSCI| (1.10 g, 7.10 mmol) gave, after purification by column
chromatography, eluting with petrol-EtOAc (97:3), nitrile 7b (1.69 g, 94%) as an oil;
R 0.48 [petrol-EtOAc (19:1)]; Vmad/cm ™t 2955, 2930, 2860, 2235, 1640, 1115, 775; *H
NMR (400 MHz, CDCl3) & = 5.77 (1H, ddt, J = 17, 10, 6.5 Hz), 5.06—4.95 (2H, m),

3.62 (1H, d, J = 10 Hz), 3.60 (1H, d, J = 10 Hz), 3.56 (2H, t, J = 6 Hz), 2.08 (2H, q, J
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= 6.5 Hz), 1.96-1.87 (2H, m), 1.83-1.47 (6H, m), 0.89 (9H, s), 0.07 (6H, s); :°C NMR
(100 MHz, CDCls) 8 = 137.7, 122.3, 115.4, 65.0, 44.7, 42.9, 33.6, 33.2, 31.4, 27.6,
25.7, 23.7, 18.2, -5.58; HRMS (ES) Found: MH* 330.2007. C17H33sNOSi*Cl requires

MH", 330.2020.

2-(tert-Butyldimethylsilyloxymethyl)-2-(3-chloropropyl)hex-5-enal (8a): In the
same way as aldehyde 6, oxalyl chloride (0.48 mL, 5.66 mmol), DMSO (0.77 mL,
10.9 mmol) and alcohol 12 (1.45 g, 4.53 mmol) gave, after purification by column
chromatography, eluting with petrol-EtOAc (19:1), aldehyde 8a (1.39 g, 96%) as an
oil; R 0.20 [petrol-EtOAC (19:1); Vmad/cm ™t 2950, 2930, 1725, 1470, 1250; *H NMR
(400 MHz, CDCl3) & = 9.55 (1H, s), 5.79 (1H, ddt, J = 17, 10, 6.5 Hz), 5.08—4.96 (2H,
m), 3.72 (1H, d, J = 10 Hz), 3.67 (1H, d, J = 10 Hz) 3.58-3.51 (2H, m), 2.04-1.93
(2H, m), 1.74-1.68 (4H, m), 1.67—-1.61 (2H, m), 0.89 (9 H, s), 0.06 (6H, s); *C NMR
(100 MHz, CDCI3) d = 205.7, 138.0, 115.0, 63.8, 53.7, 45.3, 28.9, 27.7, 26.9, 26.7,
25.7, 18.1, -5.7; HRMS (ES) Found: MH*, 319.1852, C15H3,0,Si*Cl requires MH",

319.1860.

2-(tert-Butyldimethylsilanyloxymethyl)-2-(3-chloropropyl)hept-6-enal (8b): To
the nitrile 7b (1.59 g, 4.82 mmol) in CH,Cl, (20 mL) at =78 °C was added dropwise
DIBAL-H (12.5 mL, 12.5 mmol, 1.0 M in hexanes). After 1.5 h, aqueous HCI (2 M,
15mL) was added. After 30 min, the mixture was allowed to warm to room
temperature. After 30 min, the mixture was extracted with Et,O (40 mL). The organic
layer was washed with aqueous HCI (2 M, 20 mL) and the agueous portions were
then extracted with Et,O (5 x 75 mL). The organic layers were dried (MgSO,4) and
evaporated. Purification by column chromatography, eluting with petrol-EtOAc (97:3),

gave the aldehyde 8b (998 mg, 62%) as an oil; Ry 0.63 [petrol-EtOAc (19:1)];
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Vmadcm ™ 2930, 2855, 1725, 1640, 775; *H NMR (400 MHz, CDCls) & = 9.50 (1H, s),
5.75 (1H, ddt, J = 17.0, 10.5, 6.5 Hz), 5.03-4.93 (2H, m), 3.67 (1H, d, J = 10.5 Hz),
3.61 (1H, d, J = 10.5 Hz), 3.53-3.48 (2H, m), 2.03 (2H, qt, J = 6.5, 1.5 Hz), 1.68-1.64
(4H, m), 1.53-1.46 (2H, m), 1.32-1.23 (2H, m), 0.85 (9H, s), 0.02 (6H, s); *C NMR
(100 MHz, CDCl3) & = 205.9, 138.1, 115.1, 63.9, 53.8, 45.3, 34.2, 29.0, 26.8 (2 x
CH,), 25.7, 22.6, 18.1, -5.7; HRMS (ES) Found: MH* 333.2029. C;7H3,0,Si**Cl

requires MH", 333.2017.

Diethyl 2-(but-3-enyl)-2-(3-chloropropyl)propanedioate (10): To a stirred solution
of diethyl 3-(3-chloropropyl)malonate (10.0 mL, 46.6 mmol) and 1-bromobutene
(18.9 mL, 186 mmol) in THF (250 mL) at 0 °C was added NaH (9.0 g, 230 mmol)
portion-wise over 1 h. After a further 1 h, the mixture was heated under reflux. After
16 h, saturated aqueous ammonium chloride solution (100 mL) was added carefully
and the mixture was extracted with Et,O (3 x 300 mL). The organic layers were
combined, dried (MgSO,4) and evaporated. Purification by column chromatography,
eluting with petrol-EtOAc (49:1), gave malonates 10 and diethyl cyclobutane-1,1-
dicarboxylate (6.68 g) as an inseparable mixture (ratio 1:1) as an oil, which was taken

on to the next stage.

2-(But-3-enyl)-2-(3-chloropropyl)propane-1,3-diol  (11): DIBAL-H (62.5 mL,
62.5 mmol, 1.0 M in hexanes) was added dropwise to the mixture of malonates
above (3.34 g) in CH,Cl; (63 mL) at 0 °C and the mixture was allowed to warm to
room temperature over 2 h. Aqueous sodium hydroxide (2 M, 50 mL) was added and
the mixture was extracted with Et,O (6 x 50 mL). The organic layers were combined,
dried (MgSOQO,), and evaporated. Purification by column chromatography, eluting with

petrol-EtOAc (7:3 to 1:1), gave diol 11 (1.21 g, 24% over 2 steps) as an oil; R; 0.30
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[petrol-EtOAc (1:1)]; Vmax/cm ™ * 3350, 2930, 1450; *H NMR (400 MHz, CDCl;) & = 5.83
(1H, ddt, J = 17, 10, 6.5 Hz), 5.10-4.96 (2H, m), 3.67-3.54 (6H, m), 2.30 (2H, bs),
2.07-1.99 (2H, m), 1.82-1.72 (2H, m), 1.52-1.46 (2H, m), 1.40-1.43 (2H, m);
3C NMR (100 MHz, CDCl3) 5 = 138.7, 114.6, 68.8, 45.7, 41.0, 30.2, 28.0, 27.3, 26.4;

HRMS (ES) Found: MH*, 207.1143. C1gH200,*Cl requires MH*, 207.1152.

2-(tert-Butyldimethylsilyloxymethyl)-2-(3-chloropropyl)hex-5-en-1-ol (12): Diol
11 (1.10 g, 5.82 mmol) was added to 4-dimethylaminopyridine (0.13 g, 1.06 mmol)
and imidazole (0.43 g, 6.34 mmol) in CH,CI, (60 mL) and cooled to 0 °C. After
10 min, TBSCI (0.88 g, 5.80 mmol) was added and the mixture was allowed to warm
to room temperature over 16 h. The mixture was diluted with CH,Cl, and washed
with water (3 x 50 mL). The organic layers were combined, dried (MgSO,), and
evaporated. Purification by column chromatography, eluting with petrol-EtOAc (9:1),
gave alcohol 12 (1.45 g, 86%) as an oil; R; 0.30 [petrol-EtOAc (9:1)]; Vmax/cm™* 3350,
2930, 1450; 'H NMR (250 MHz, CDClz) & = 5.82 (1H, ddt, J = 17, 10, 6.5 Hz), 5.10—
4.91 (2H, m), 3.62-3.47 (6H, m), 2.79 (1H, t, J = 5.5 Hz), 2.14-1.89 (2H, m), 1.86—
1.62 (2H, m), 1.50-1.13 (4H, m), 0.91 (9H, s), 0.09 (6H, s); *C NMR (63 MHz,
CDCl3) & = 138.8, 114.4, 69.4, 68.6, 45.7, 41.0, 30.3, 28.3, 27.3, 26.6, 25.8, 18.1,

-5.7; HRMS (ES) Found: MH*, 321.2017. C16H340,Si**Cl requires MH*, 321.2017.

6a-Cyanodecahydrocyclopentalhi]indolizine-2-carboxylic acid ethyl ester (13):
Aldehyde 6 (445 mg, 2.23 mmol), glycine ethyl ester hydrochloride (467 mg,
3.34 mmol) and N,N-diisopropylethylamine (0.75 mL, 6.70 mmol) in PhMe (23 mL)
were heated under reflux. After 14 h, the solvent was evaporated. Purification by
column chromatography, eluting with petrol-EtOAc (9:1), gave cycloadduct 13a

(344 mg, 62%) as an oil and cycloadduct 13b (44 mg, 8%) as an oil; data for 13a:
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Rr 0.49 [petrol-EtOAc (8:2)]; Vmadcm™* 2925, 2230, 1735; *H NMR (400 MHz, CDCls)
5 = 4.24-4.13 (2H, m), 3.77 (1H, t, J = 7 Hz), 3.73 (1H, d, J = 6 Hz), 3.00-2.81 (3H,
m), 2.34-2.12 (3H, m), 2.08-1.98 (1H, m), 1.93-1.81 (2H, m), 1.70-1.58 (3H, m),
1.48-1.43 (1H, m), 1.29 (3H, t, J = 7 Hz); *3C NMR (100 MHz, CDCl3) & = 171.5,
124.6, 69.1, 64.0, 60.6, 45.0, 42.8, 40.5, 37.8, 32.8, 32.7, 29.3, 17.7, 14.4; HRMS
(ES) Found: 249.1594. Ci4H21N,0, requires MH", 249.1603; data for 13b: R 0.67
[petrol-EtOAc (8:2)]; Vmax/cm™ 2925, 2230, 1735; 'H NMR (500 MHz, CDCl;) & =
4.19-4.09 (2H, m), 3.15 (1H, t, J = 8 Hz), 3.04-3.01 (1H, m), 2.76 (1H, d, J = 5.5 Hz),
2.68-2.62 (1H, m), 2.46-2.34 (2H, m), 2.24-2.18 (2H, m), 2.05 (1H, dt, J = 13.5,
4 Hz), 1.88-1.72 (3H, m), 1.61-1.54 (3H, m), 1.24 (3H, t, J = 7 Hz); °C NMR
(125 MHz, CDCI3) & = 172.8, 124.5, 72.9, 64.5, 60.5, 46.8, 43.1, 38.9, 36.9, 32.4,

31.6, 28.6, 21.1, 14.2; 1D NOESY NMR (500 MHz, CDClIs) Irradiation of CH (&

3.15 ppm) led to enhancement of CH (2.76 ppm, 1.2%); irradiation of CH (&

2.76 ppm) led to enhancement of CH (3.15 ppm, 1.3%) and CH (2.65 ppm, 4.9%);

HRMS (ES) Found: 249.1594. C14H1N,O, requires MH", 249.1603.

6a-(tert-Butyldimethylsilyloxymethyl)decahydrocyclopentalhi]indolizidine (14):
Aldehyde 8a (1.37 g, 4.3 mmol) and glycine (1.29 g, 17.2 mmol) were dissolved in
PhMe (45 mL) and heated under reflux. After 16 h, the solvent was evaporated and
the residue was adsorbed onto silica. Purification by column chromatography, eluting
with CH,Cl.—-MeOH/NH3 (49:1) gave cycloadduct 14 (0.65 g, 51%) as an oil; R; 0.3
[CH2Cl,—MeOH/NH3 (49:1)]; Vmadcm™ 2955, 1470, 1265, 1100; *H NMR (400 MHz,
CDCl3) & = 3.24 (2H, s) 3.05-2.93 (2H, m), 2.64-2.35 (4H, m), 2.10-1.97 (2H, m),
1.82—-1.32 (8H, m) 0.91 (9H, s), 0.04 (6H, s); *3C NMR (100 MHz, CDCls) & = 70.0,
69.3, 52.7, 48.6, 47.2, 41.3, 33.5, 33.2, 31.0, 28.3, 25.9, 19.2, 18.3, -5.5; HRMS (ES)

Found: MH", 296.2410. C17H34NOSi requires MH", 296.2415.
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(Decahydrocyclopentalhi]Jindolizin-6a-yl)methanol (15): TBAF (3.40 mL,
3.4mmol, 1.0 M solution in THF) was added dropwise to amine 14 (0.41 g,
1.35 mmol) in THF (14 mL) with 4 A molecular sieves at room temperature. After
36 h, the mixture was filtered and the solvent was evaporated. Purification by Isolute®
SCX solid-phase cartridge gave alcohol 15 (0.15 g, 62%) as an oil which crystallized
on standing as needles; mp 80-83 °C; R; 0.05 [CH,Cl,—MeOH/NH3 (9:1)]; Vmadcm™
3335, 2930, 2860, 1455; 'H NMR (500 MHz, CDCl3) & = 3.11 (2H, s), 2.87-2.79 (2H,
m), 2.39-2.32 (1H, m), 2.26-2.17 (3H, m), 2.01-1.83 (3H, m), 1.75-1.65 (1H, m),
1.61-1.54 (1H, m), 1.50-1.29 (5H, m); *C NMR (100MHz, CDCl;) & = 69.4, 69.1,
52.9, 48.7, 47.2, 41.8, 33.9, 33.3, 31.5, 28.6, 18.8; HRMS (ES) Found: MH",
182.1545. C11H»0NO requires MH*, 182.1539. For single crystal X-ray diffraction, see

Cambridge Crystallographic Data Centre, CCDC 846335.

Decahydrocyclopentalhi]indolizidine-6a-carbaldehyde (16): In the same way as
aldehyde 6, oxalyl chloride (0.06 mL, 0.76 mmol), DMSO (0.11 mL, 1.6 mmol) and
alcohol 15 (0.12 g, 0.66 mmol) gave, after purification by column chromatography,
eluting with CH,Cl,—~MeOH/NH3 (95:5), aldehyde 16 (0.09 g, 76%) as an oil; R 0.2
[CH2Cl,—MeOH/NH3 (95:5)]; Vmax/cm™* 2930, 1725, 1455; *H NMR (400 MHz, CDCls)
5 =9.46 (1H, s), 3.12-3.04 (2H, m), 3.01-2.93 (1H, m), 2.67—2.50 (3H, m), 2.14—2.02
(1H, m), 1.98-1.44 (9H, m); (100MHz, CDCls) 5 = 204.9, 66.8, 57.1, 52.3, 47.7, 41.4,
33.5, 33.1, 29.4, 25.1, 17.7; HRMS (ES) Found: MH", 180.1388. C1;H1sNO requires

MH", 180.1388.

2-(3-Chloropropyl)-2-vinylhex-5-enenitrile (17): KOt-Bu (0.67 g, 5.98 mmol) in THF

(6 mL) was added to methyltriphenylphosphonium bromide (2.14 g, 5.98 mmol) in
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THF (30 mL) at =78 °C. After 1 h, aldehyde 6 (0.99 g, 4.96 mmol) in THF (5 mL) was
added dropwise. After 1 h, the mixture was allowed to warm to room temperature.
After a further 1 h, the mixture was diluted with hexane and was filtered over Celite®.
The filtrate was evaporated and the mixture was purified by column chromatography,
eluting with petrol-EtOAc (99:1), to give nitrile 17 (0.75 g, 76%) as an oil; R 0.20
[petrol-EtOAc (99:1)]; Vmaxcm™ 2925, 2260, 1640, 1450; *H NMR (400 MHz, CDCls)
5 = 5.79 (1H, ddt, J = 17, 10, 6.5 Hz), 5.58-5.43 (2H, m), 5.37 (1H dd J = 9.5,
1.5 Hz), 5.12-5.00 (2H, m), 3.66-3.54 (2H, m), 2.31-2.12 (2H, m), 2.05-1.57 (6H,
m); **C NMR (100 MHz, CDCls) & = 136.7, 136.2, 120.7, 117.9, 115.7, 45.6, 44 4,
38.1, 36.2, 29.2, 28.1; HRMS (ES) Found: M*, 197.0971. C1;H1sN**Cl requires M*,

197.0962.

2-(3-Chloropropyl)-2-vinylhex-5-enal (18): In the same way as aldehyde 8b, nitrile
17 (0.37 g, 1.87 mmol) and DIBAL-H (2.43 mL, 2.43 mmol, 1.0 M in hexanes) gave,
after purification by column chromatography, eluting with petrol-EtOAc (99:1),
aldehyde 18 (0.30 g, 80%) as an oil; R; 0.50 [petrol-EtOAc (19:1)]; Vmad/cm ™ 2935,
1725, 1640, 1460; *H NMR (400 MHz, CDCl3) 5 = *H NMR (400 MHz, CDCl;) & =
9.42 (1H, s), 5.87-5.71 (1H, m), 5.75 (1H, dd, J = 18, 11 Hz), 5.40 (1H, dd, J = 11,
0.5 Hz), 5.19 (1H, dd, J = 18, 0.5 Hz) 5.09-4.97 (2H, m), 3.56 (2H, t, J = 6 Hz), 2.08-
1.91 (2H, m), 1.86-1.66 (6H, m); **C NMR (100 MHz, CDCl3) & = 202.4, 137.8,
137.2, 118.1, 115.2, 55.3, 45.2, 32.0, 29.7, 28.0, 27.0; HRMS (ES) Found: MH",

201.1046, C11H150°°Cl requires MH*, 201.1041.

6a-Vinyldecahydrocyclopentalhi]indolizine (19): Aldehyde 18 (0.30 g, 1.49 mmol)
and glycine (0.45 g, 6.00 mmol) in toluene (15 mL) were heated under reflux. After

16 h, the solvent was evaporated and the mixture adsorbed onto silica. Purification
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by column chromatography, eluting with CH,Cl,—MeOH/NH3; (99:1), gave alkene 19
(0.16 g, 60%) as an oil; R; 0.10 [CH,Cl,—MeOH/NH3 (99:1)]; Vmad/cm ™t 2935, 2775,
1635, 1460; *H NMR (500 MHz, CDClI3) 6 =5.70 (1H, dd, J = 17.5, 11 Hz), 5.00-4.94
(2H, m), 3.07-3.02 (1H, m), 3.01-2.95 (1H, m), 2.79 (1H, brs), 2.69-2.49 (3H, m),
2.16-1.97 (2H, m), 1.96-1.86 (1H, m), 1.83-1.62 (2H, m), 1.63—-1.54 (1H, m), 1.53-
1.34 (4H, m); (100 MHz, CDCl3) & =146.6, 110.7, 72.9, 53.0, 48.7, 47.8, 40.8, 33.3,
33.2, 32.3, 31.3, 20.0; HRMS (ES) Found: MH"* 178.1596. C1,HxN requires MH”

178.1604.

6a-(tert-Butyldimethylsilyloxymethyl)decahydrocyclopenta[hi]indolizine-2-

carboxylic acid ethyl ester (20): Aldehyde 8a (1.39 g, 4.36 mmol), glycine ethyl
ester hydrochloride (0.91 g, 6.55 mmol) and N,N-diisopropylethylamine (2.28 mL,
13.1 mmol) in PhMe (45 mL) were heated under reflux. After 2 h, the solvent was
evaporated and the residue was adsorbed onto silica. Purification by column
chromatography, eluting with petrol-EtOAc (19:1) gave cycloadduct 20 (1.32 g, 83%)
as an oil; Ry 0.3 [petrol-EtOAc (19:1)]; Vmad/cm™* 2935, 2855, 1730, 1460, 1250;
'H NMR (500 MHz, CDCl3) & = 4.17 (1H, dq, J = 8.5, 3.5 Hz), 4.14 (1H, dq, J = 8.5,
3.5 Hz), 3.73 (1H, dd, J = 8, 6.5 Hz), 3.25 (1H, d, J = 3 Hz), 3.18 (2H, s), 2.95-2.88
(1H, m), 2.75-2.65 (2H, m), 2.12-2.04 (1H, m), 2.04-1.96 (1H, m), 1.85 (1H, dd, J =
11.5, 6.5 Hz), 1.69-1.58 (3H, m), 1.54-1.47 (1H, m), 1.40-1.33 (2H, m), 1.30-1.23
(4H, m), 0.87 (9H, s), 0.00 (6H, s); *3C NMR (125 MHz, CDCl3) & = 174.1, 69.4, 67.5,
63.4, 60.3, 47.0, 45.9, 41.3, 39.2, 32.8, 31.2, 28.9, 25.9, 18.3, 17.5, 14.4, -5.5;

HRMS (ES) Found: MH", 368.2624. CxH3sNOsSi requires MH", 368.2621.

6a-(tert-butyldimethylsilanyloxymethyl)decahydropyrrolo[3,2,1-ijjquinoline-2-

carboxylic acid ethyl ester (21): In the same way as cycloadduct 20, aldehyde 8b
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(593 mg, 1.78 mmol), glycine ethyl ester hydrochloride (314 mg, 2.23 mmol) and
N,N-diisopropylethylamine (0.78 mL, 4.45 mmol) gave, after heating for 2 h and
purification by column chromatography, eluting with petrol-EtOAc (19:1), cycloadduct
23 (78 mg, 11%) as an oil. Further elution with petrol-EtOAc-EtOH (75:22:3) gave
cycloadduct 22 (61 mg, 9%) as an oil and cycloadduct 21 (422 mg, 62%) as an oil.
Data for 21: Ry 0.26 [petrol-EtOAc—EtOH (75:22:3)]; Vma/cm™ 2930, 2855, 1735,
1185, 1090; *H NMR (500 MHz, CDCl3) & = 4.17-4.07 (2H, m), 4.05 (1H, d, J =
9.5 Hz), 3.12 (1H, d, J = 9.5 Hz), 3.26 (1H, dd, J = 9, 6.5 Hz), 2.73-2.68 (1H, m),
2.42-2.29 (2H, m), 2.20 (1H, d, J = 11.5 Hz), 2.07-1.97 (1H, m), 1.95-1.82 (2H, m),
1.69-1.63 (1H, m), 1.57 (1H, dquin, J = 13, 4 Hz), 1.51-1.25 (5H, m), 1.23 (3H, t, J =
7 Hz), 1.16 (1H, td, J = 14, 4 Hz), 0.91 (1H, qd, J = 12, 3 Hz), 0.87 (9H, s), 0.02 (6H,
s); 1*C NMR (125 MHz, CDCl3) & = 174.8, 69.4, 67.4, 66.0, 60.4, 50.1, 38.2, 34.5 (2 x
CHy), 34.3, 30.0, 25.9, 22.5, 22.4, 21.9, 18.2, 14.2, -5.4, -5.5; HRMS (ES) Found:

MH", 382.2772. C,1H4oNO3Si requires MH", 382.2777.

6a-Hydroxymethyldecahydrocyclopentalhi]indolizine-2-carboxylic acid ethyl
ester (24): TBAF (9.0 mL, 9.0 mmol, 1.0 M solution in THF) was added to silyl ether
20 (1.32 g, 3.60 mmol) in THF (36 mL) with 4 A molecular sieves. After 48 h, the
mixture was filtered and the solvent was evaporated. The mixture was adsorbed onto
silica. Purification by column chromatography, eluting with CH,Cl,-MeOH (99:1),
gave alcohol 24 (1.32 g, 74%) as an oil; Ry 0.3 [CH2Cl,—MeOH (99:1)]; Vmadcm™
3410, 2935, 2860, 1730, 1460; *H NMR (500 MHz, CDCls) 5 = 4.20-4.10 (2H, m),
3.75 (1H, t, J = 7 Hz), 3.29-3.27 (2H, m), 3.15 (1H, d, J = 6.5 Hz), 2.96-2.90 (1H, m),
2.74-2.65 (2H, m), 2.13-1.98 (2H, m), 1.86 (1H, ddd, J = 12.5, 7, 1.5 Hz), 1.76-1.60

(3H, m), 1.57-1.31 (4H, m), 1.25 (3H, t, J = 7 Hz); *C NMR (100 MHz, CDCls)

S-13



0 =174.0, 69.2, 67.6, 63.7, 60.3, 47.0, 45.8, 41.0, 38.7, 32.5, 30.4, 28.4, 18.2, 14.4;

HRMS (ES) Found: MH", 254.1750. C14H,4NO3 requires MH", 254.1756.

6a-Formyldecahydrocyclopentalhi]indolizine-2-carboxylic acid ethyl ester (25):
In the same way as aldehyde 6, oxalyl chloride (0.09 mL, 1.02 mmol), DMSO
(0.15 mL, 2.14 mmol) and alcohol 24 (0.23 g, 0.89 mmol) gave, after purification by
column chromatography, eluting with CH,Cl,—MeOH (99.5:0.5), aldehyde 25 (0.18 g,
81%) as an oil; R 0.20 [CH2Cl,—MeOH (99.5:0.5)]; Vmaxd/cm™ 2940, 2860, 1720, 1450;
'H NMR (500 MHz, CDCl3) & = 9.41 (1H, s), 4.20-4.10 (2H, m), 3.76-3.69 (2H, m),
3.02-2.94 (1H, m), 2.83-2.73 (1H, m), 2.72-2.65 (1H, m), 2.14 (1H, dt, J = 12,
8.5 Hz), 1.90-1.63 (7H, m), 1.49-1.36 (2H, m) 1.25 (3H, t, J = 7 Hz); *C NMR
(125 MHz, CDCIl3) & = 204.5, 173.6, 65.2, 63.4, 60.5, 57.1, 45.3, 41.0, 38.7, 32.8,
29.3, 25.3, 16.8, 14.3; HRMS (ES) Found: MH", 252.1593. C14H2,NO3 requires MH",

252.1600.

Decahydro-cyclopentalhi]indolizine-2-carboxylic acid ethyl ester (26): Aldehyde
25 (0.10 g, 0.40 mmol) and [RhCI(PPh3)3] (0.55 g, 0.60 mmol) in PhCN (8 mL) were
heated to 150 °C. After 2 h, the mixture was allowed to cool and was purified by
column chromatography, eluting with petrol-EtOAc (3:1). Further purification by
Isolute® SCX solid-phase cartridge gave amine 26 (0.05 g, 56%) as an oil; R; 0.20
[petrol-EtOAc (3:1)]; Vmadcm * 2935, 2865, 1735, 1445; *H NMR (500 MHz, CDCls)
5= 4.21-4.10 (2H, m), 3.73 (1H, dd, J = 9, 6.5 Hz), 3.61 (1H, t, J = 6.5 Hz), 2.98—
2.91 (1H, m), 2.88-2.80 (1H, m), 2.72-2.66 (1H, m), 2.19-2.10 (1H, m), 1.83 (1H,
ddd, J = 12.5, 6.5, 1.5 Hz), 1.80-1.60 (5H, m), 1.54-1.43 (3H, m), 1.25 (3H, t, J =

7 Hz), 1.19-1.13 (1H, m); *C NMR (100 MHz, CDCls) & = 174.0, 65.3, 64.0, 60.5,
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46.3, 41.4, 39.8, 39.5, 34.5, 30.3, 25.3, 16.2, 14.4; HRMS (ES) Found: MH",

224.1658. C13H2,NO, requires MH", 224.1651.

6a-Hydroxymethyldecahydropyrrolo[3,2,1-ijjquinoline-2-carboxylic acid ethyl
ester (27): Ester 21 (410 mg, 1.07 mmol), TBAF (2.7 mL, 2.69 mmol, 1.0 M in THF)
in THF (10 mL) and 4 A molecular sieves were heated to 50 °C. After 2 h, the mixture
was allowed to cool to room temperature. After 18 h, the mixture was evaporated.
Purification by column chromatography, eluting with CH,Cl,-MeOH-NH3; (97:3:0.1),
gave alcohol 27 (195 mg, 68%) as an oil; mp 47-50 °C; R; 0.46 [CH,Cl,—MeOH
(19:1)]; Vmaxcm™ 3400, 2925, 2860, 1730, 1455; *H NMR (500 MHz, CDCls) & = 4.12
(2H, q, J = 7 Hz), 3.67 (1H, d, J = 11 Hz), 3.60 (1H, d, J = 11 Hz), 3.31 (1H, dd, J = 9,
6 Hz), 3.17 (1H, brs), 2.71 (1H, br d, J = 11, 3.5 Hz), 2.42—2.35 (1H, m), 2.34 (1H, d,
J = 12.0 Hz), 2.35-2.30 (1H, m), 2.14 (1H, qt, J = 13.5, 4.5 Hz), 2.07-1.98 (1H, m),
1.98-1.92 (1H, m), 1.65-1.56 (2H, m), 1.53-1.46 (1H, m), 1.41-1.17 (5H, m), 1.24
(3H, t, J = 7 Hz), 0.95 (1H, qd, J = 12, 3 Hz); 3C NMR (125 MHz, CDCl3) & = 174.5,
73.2, 67.6, 66.0, 60.6, 49.0, 37.4, 34.1, 33.9, 33.7, 29.7, 25.3, 22.4, 22.2, 14.2;

HRMS (ES) Found: MH", 268.1916. C15H,sNO3 requires MH", 268.1913.

6a-Formyldecahydropyrrolo[3,2,1-ijJquinoline-2-carboxylic acid ethyl ester (28):
In the same way as aldehyde 6, oxalyl chloride (0.05 mL, 0.63 mmol), DMSO
(0.09 mL, 1.20 mmol) and alcohol 27 (134 mg, 0.50 mmol) gave, after purification by
column chromatography, eluting with CH,Cl,—-MeOH (49:1), aldehyde 28 (133 mg,
92%) as an oil; Ry 0.35 [CH,Cl,—MeOH (98:2)]; vmaxcm™ 2930, 2860, 1725, 1455;
'H NMR (500 MHz, CDCls) & = 9.52 (1H, d, J = 2 Hz), 4.13 (2H, q, J = 7 Hz), 3.33
(1H, dd, J = 9, 6.5 Hz), 2.79 (1H, d, J = 11.5 Hz), 2.74-2.69 (1H, m), 2.39 (1H, ddd,

J=125,9, 7.5 Hz), 2.34 (1H, ddd, J = 13, 10.5, 3 Hz), 2.05-1.96 (2H, m), 1.85-1.80
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(1H, m), 1.74-1.68 (1H, m), 1.68-1.59 (1H, m), 1.55-1.42 (3H, m), 1.39-1.27 (3H,
m), 1.25 (3H, t, J = 7 Hz), 1.05 (1H, qd, J = 12.5, 3 Hz); **C NMR (125 MHz, CDCl,)
& = 205.3, 174.4, 66.0, 65.7, 60.7, 49.6, 49.2, 34.0, 33.8, 29.9, 29.5, 22.9, 22.6, 22.1,

14.2; HRMS (ES) Found: MH", 266.1760. C15H24NO3 requires MH", 266.1756.

Decahydropyrrolo[3,2,1-ijJquinoline-2-carboxylic acid ethyl ester (29): In the
same way as ester 26, aldehyde 28 (60 mg, 0.23 mmol) and [RhCI(PPh3)s] (314 mg,
0.34 mmol) gave, after heating for 1.75 h and purification by column chromatography,
eluting with petrol-EtOAc—EtOH (5:15:1) then purification using an SCX-2 cartridge,
ester 29 (37 mg, 69%) as an oil; R; 0.21 [petrol-EtOAc—EtOH (5:13:2)]; Vmadcm™
2925, 2860, 1735; *H NMR (500 MHz, CDCl3) & = 4.19-4.09 (2H, m), 3.30 (1H, dd,
J=9,7Hz), 2.81 (1H, br dt, J = 10.5, 3 Hz), 2.60 (1H, dd, J = 11.5, 5 Hz), 2.37-2.29
(2H, m), 2.29-2.22 (1H, m), 1.96-1.84 (2H, m), 1.74-1.59 (2H, m), 1.58-1.44 (3H,
m), 1.43-1.24 (4H, m), 1.24 (3H, t, J = 7 Hz), 0.97 (1H, qd, J = 12, 3 Hz); **C NMR
(125 MHz, CDCl3) 5 = 174.8, 66.5, 66.4, 60.6, 50.8, 34.9, 33.7, 33.6, 30.3, 30.2, 25.9,
23.7, 21.8, 14.2; 1D NOESY NMR (500 MHz, CDCI3) Irradiation of ring junction NCH
(2.60 ppm) led to enhancement (1.8%) of the new ring junction CH formed after
decarbonylation (2.25 ppm); HRMS (ES) Found: MH", 238.1812. C14H24NO; requires

MH", 238.1807.
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TDO 1
== CHANNEL f1 ==
1H
10.00 usec

PLL -1.90 B
PLIW 1832402611 W
SFO1  400.1320007 MHz

F2 - Processing parameters

sl 7

SF 400.1300000 MHz
Wow EM

SSB 0

B 0.30 Hz

GB 0

PC 1.00

L
]

T
10.5

© o e} ™ N[ |©
i ° N e = NN
o ~ N N || [©
T

T
10.0 9.

[3,]

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
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OHC

210

CN

Cl

200

—193.78

190

180

170

160

150

140

— 135.61

130

__—117.82
T—117.05

120

110

100

90

80

70

60

— 53.27

50

—43.83

40

© < < 10
NQ @
0= oI
“omNN

30

20

10

—1.01

BRUKER
(O

Current Data Parameters
NAME 6

EXPNO 8
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090128

SOLVENT cbci3
NS 512

D!
SWH 25125629 Hz
FIDRES  0.383387 Hz
AQ 1.3042164 sec
RG 16384
ow 19.900 usec
DE
TE
CNST2 1450000000
CNST11 10000000

1 000000 sec
D20 0.00689655 sec
P2 16.00 usec
TDO 1

CHANNEL 1
13C

8.00 usec
2000.00 usec
-3.10 dB

58.97905731 W
SFO1  100.6243395 MHz

sP2 7.00 dB
SPNAM2  Crp60comp.4
SPOAL: 0500

0AL2
SPOFFS2 0.00 Hz
= CHANNEL 2
CPDPRG2  waltzl6
NUC2 1H
PCPD2 88.00 usec
PL2 -1.90 dB.
PL12 16.99

PL2) 18.32402611 W

SFO2  400.1316005 MHz
F2 - Processing parameters
s 32768

SF 100.6127690 MHz
D\ EM

0
LB 2.00 Hz
GB

PC 1.40

0 ppm
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'BuMe,Sio

7a

CN

Cl

Co<)
BROUKER
(>

Current Data Parameters
NAME 7a

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20081002
Time 1208
INSTRUM AV400

PROBHD 5 mm BBO BB-1H
PULPROG

SOLVENT cbei3
NS 64

DS 4
SWH 8012.820 Hz
FIDRES  0.122266 Hz
AQ 4.0894966 sec
Ri 256

bW 62.400 usec
DE 6.50 usec
TE 300.0 K

D1 0.10000000 sec
TDO 1

1H
10.00 usec

1832402611 W
400.1320007 MHz

FP - Processing parameters

El 7

§F  400.1300000 MHz
oW EM

9sB 0

g 0.30Hz
B 0

Ac 1.00

14.58
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'BuMe,SiO.__CN

0= o ONOTN © o
Mmoo ® SYRNKN « B o
O 2 Current Data Parameters
cl 'I: l’: :2 2 g "; 0 uwe ™

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Dat 0081002

7a

Time 21.05
INSTRUM AV400
PROBHD 5 mm BBO BB-1H
PULPROG ___jmodsp

— 136.95
—122.01
— 115.61
— 64.95
—44.63
T 42,73

D 65!
SOLVENT cbci3
| NS 512

DS

[ SWH 25125.629 Hz
FIDRES ~ 0.383387 Hz
AQ 13042164 sec
RG 16384
oW 19.900 usec

6.50 usec

E
TE

CNST2 1450000000
CNSTI1  1.0000000

b1 4,00000000 sec
D20 0.00689655 sec

16.00 usec
TDO 1

PLIW 5897905731 W
SFOL  100.6243395 MHz
SP: 7

SPNAM2  Crp60comp.4
SPOAL2 00
SPOFFS2 0.00 Hz

= CHANNEL f2 =:
CPDPRG2  wallz16
NUC2 1H
PCPD2 88.00 usec
PL2 -1.90 dB.
PL12 16.99 dB

PL2W 1832402611 W
PLI2W  0.23660338 W
SFO2  400.1316005 MHz

| | F2 - Processing parameters
‘ ‘ Bl 32768

SF 100.6127690 MHz
WDW EM

0
2.00 Hz
1.40

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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'BuMe,Sio

7b

CN

1

1.00

<

0
N

n
N

6.75

BRUKER
(O

Current Data Parameters
NAME 7

EXPNO 4

PROCNO 1

F2 - Acquisition Parameters
080516

Time
INSTRUM AV400
PROBHD 5 mm BBO BB-1H
PULPROG

D

SOLVENT CDCI3
NS 64
4
8012.820 Hz
0.122266 Hz
4.0894966 sec
905

62.400 usec
650 usec

0.10000000 sec
1

= CHANNEL .

Nj

P 10.00 usec

P -

P 18.32402611 W

S| 400.1320007 MHz

Fp - Processing parameters

E

SF_ 400.1300000 MHz
DW EM

SisB 0

L} 0.30 Hz

g8

Ac 1.00

-

8.5

8.0

7.5

7.0

6.5

6.0

5.5

12.04

a

4.5

4.0

3.5

3.0

25

T
2.0

1.5

1.0

0.5

o |6.64

S-29



'BuMe,SiO.__CN
BRUKER
(<O

(=] 'e] (=]
~ o~ ITe) ™ o~ o OO ONMNNO— 0
NG : ey e N 1A e o % Current Data Parameters
cl [3e] N - NN~ © 0 TN OOT-TNhNUOMO®O 0 NAME 7
= - - - NNN © T OOONNN ™ LA 2
F2 - Acquisition Parameters
7b Date_ 0080517
Time 110
INSTRUM AV400
PROBHD 5 mm BBO BB-1H
PULPROG ___jmodsp
™ 6
SOLVENT cbci3
NS 512
D:
SWH 25125.629 Hz
FIDRES  0.383387 Hz
AQ 1.3042164 sec.
RG 16384
oW 19.900 usec
E 6.50 usec
TE
CNST2  145.0000000
CNST11 10000000
D1 4.00000000 sec
D20 0.00689655 sec
16.00 usec
DO
PLIW 5897905731 W
SFOL  100.6243395 MHz
sP2 7
SPNAM2  Crp60comp.4
SPOAL2 00
SPOFFS2 0.00 Hz
HANNEL f2
CPDPRG2  waltz16
NUC2 1H
PCPD2 88.00 usec
PL2 -1.90 dB
PL12 16.99 dB
PL2W 1832402611 W
PLI2W 023660338 W
SFO2  400.1316005 MHz
F2 - Processing parameters
si 32768
SF 1006127690 MHz
WD) EM
SSB
LB 2.00Hz
GB [
PC 140
Ao " - \ X el " ORI i PR A
y AR i Ll y W ¥ A s W W

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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CHO

'BuMe;SI0 aﬁ:ﬁﬁn
(@ )

Cl Current Data Parameters
NAME 8a
EXPNO 3
PROCNO 1
8a F2 - Acquisition Parameters
Date_ 20091125
Tim
INSTRUM 0
PROBHD 5 mm BBO BB-1H
PULPROG
™ 5536
SOLVENT CDCI3
NS 64
Ds
SWH 8012820 Hz
FIDRES 0.122266 Hz.
AQ | 40894966 sec
RG
ow 62400 usec
DE 6.50 usec
TE 300.0 K
D1 0.10000000 sec
TDO 1
= = CHANNEL f1 ==
NUC1 1H
P1 10.00 usec
PL1 -1.90 dB
PLI

W | 1832402611 W
SFOL | 400.1320007 MHz
F2 - Prdcessing parameters
sl

32768
SF | 400.1300000 MHz
EM

SSB 0
LB 0.30 Hz
GB [

PC 1.00

=
N
—

=} =} < olo < [ - N~
e e e NN = | @ b
- - o~ 1Y ol o o ©
T T T T T T T T T T T T

0.5 0.0 ppm

o

o

>
o

by
(=)
»
o
©
o
N
o
N
o
-
o
-
o

T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5
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'BuMe,SiO

8a

— 205.74

CHO

Cl

—137.95

— 115.04

—63.75

—53.70

—45.25

BRUKER
(O

ML NN o
QOONN- 3
. - . . . . sCurrent Data Parameters
IREEES A
- EXPNO 4
! PROCNO 1
F2 - Acquisition Parameters
Date_ 20091126
Time 0.05
INSTRUM AV400
PROBHD 5 mm BBO BB-1H
PULPROG jmodsp
10 553
SOLVENT coci3
N
D!
Sw  asizseas
BibRes  “03ass7 e
AQ 1.3042164 sec
RG 6384
ow 19.900 usec
DE 6.50 usec
E 0
CNST2 145.0000000
CNST11 1.0000000
D1 14.00000000 sec
D20 0.00689655 sec
P2 16.00
TD( 1

8.00 usec

P12 2000.00 usec

PL1 -3.10dB.

PLIW  58.97905731 W

SFOL  100.6243395 MHz
7.

SPNAM2  Crp60comp.4
SPOAL2 500
SPOFFS2 0.00 Hz

1H
88.00 usec
-1.90 dB
16.99 dB
18.32402611 W
0.23660338 W
SFO2  400.1316005 MHz

F2 - Processing parameters
s 32768

100.6127690 MHz
EM

0
2.00 Hz

1.40

T T T T T T
230 220 210 200 190 180

T T T T T
140 130 120 110 100

T

80

70

T T T T T 1

40 30 20 10 ppm
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'BuMe,SiO

8b

CHO

Current Data Parameters
NAME 8b
EXPNO 7
PROCNO 1

F2 - Acquisition Parameters
Date_ 20080519

i
INSTRUM AV400
PROBHD 5 mm BBO BB-1H
PULPROG

SOLVENT cbei3

NS 64

DS

SWH 8012.820 Hz
FIDRES ~ 0.122266 Hz
AQ 4.0894966 sec

90.5
62.400 usec
300.0 K

0.10000000 sec

1

= CHANNEL f1 =

10.00 usec
-1.90 dB
18.32402611 W
400.1320007 MHz
essing parameters
32768

400.1300000 MHz
EM

0
0.30 Hz
0
1.00

e

—

1.02

6.56
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'BuMe,SiO.__CHO

b el -~
) 0 1) ™M o~ «© ~ N —~ONMNNLW«— ©
NG : : . L P .Current Data Parameters
Clc (3] - NN~ © [3] (32 0 T O OLWAN LONAME 8t
= N -~ -~ NNN~ © e] < MO NNANN VEXPNO 8
PROCNO 1
F2 - Acquisition Parameters
8 b Date_ 20080519
Time 19.55
INSTRUM AV400
PROBHD 5 mm BBO BB-1H
PULPI i
™ 6553
SOLVENT cbci3
NS 512
D:
SWH 25125.629 Hz
FIDRES  0.383387 Hz
AQ 1.3042164 sec.
RG 16384
oW 19.900 usec
6.50 usec
£ 300.0K
CNST2  145.0000000
CNST11 10000000
D1 4.00000000 sec
D20 0.00689655 sec
P2 16.0¢
D 1
PLIW 5897905731 W
SFOL  100.6243395 MHz
SP: 7
SPNAM2  Crp60comp.4
SPOAL2 00
SPOFFS2 0.00 Hz
CHANNEL 2
waltz16
NUC2 1H
PCPD2 88.00 usec
PL2 -1.90 dB
PL12 16.99 dB
PL2W 1832402611 W
PLI2W 023660338 W
SFO2  400.1316005 MHz
F2 - Processing parameters
si 32768
SF 1006127690 MHz
WDW EM
SSB 0
LB 2.00Hz
GB [
PC 1.40
" " " f il " ™ ™ T FERP A I Lo " s Ty A L . ah
W Wy e L o b N g s Ll rv‘ y W W ey e Y

L I I I I I I I A RN AR
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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BRUKER
EtO OEt

Current Data Parameters
NAME 10

cl PRocko ‘1

F2 - Acquisition Parameters

Date_ 20091123

10 Time 2157
INSTRUM AV400

PROBHD_5 mm BBO BB-1H

PULPROG

SOLVENT cbei3
NS 64

DS
SWH 8012.820 Hz
FIDRES ~ 0.122266 Hz
AQ 4.0894966 sec
R

bW 62.400 usec
DE 6.50 usec
TE

D1 0.10000000 sec
TDO 1

== CHANNEL f1 =
H

10.00 usec

PLIW  18.32402611 W
SFO1 4001320007 MHz

F2 - Processing parameters

32768
SF_ 400.1300000 MHz
Wow EM

SSB 0
LB 0.30 Hz
GB

PC 1.00

1.00
2.05

S-35



EtO OEt

o o~ )
] < - ) © - MNNSYS-NTO
- ~ 0 R N © MNoaOMmn«eo Current Data Paramet
N~ 2] - NN~ © - t T D WM O NAME g
- - - ~NNN~ © <t ONANANN™™ EXPNO 5,
Cl F2 - Acquisition Parameters
q
Date_ 20100813
IV\YS%RUM 3,5\/400
10 PROBHD 5 mm BBO BB-1H

PULPROG ___2gpg30
™ 65536
SOLVENT cociz
NS 2048

DS 4
WH 25125.629

S\ Hz
| FIDRES ~ 0.383387 Hz
AQ 13042164 sec
16384
bW 19.900 usec
DE 6.50 usec.
TE 0.0

D1 0.10000000 sec

-3.10dB
58.97905731 W
SFOL  100.6243395 MHz

= = CHANNEL 2 =

CPDPRG2  waltz16
UC:

PCPD2 88.00 usec

PL2 -1.90 dB.

PLI2 16.99 dB

PL13

99 dB.
PL2W 1832402611 W
PLI2W  0.23660338 W
PLI3W  0.18794073 W
SFO2  400.1316005 MHz

F2 - Processing parameters
sl 32768

SF 100.6127690 MHz
WD\ EM

w
SSB 0
8 2,00 Hz
GB
PC 1.40

| | | \ Lyl |
g ‘ i il R | N i ) | n LJ“

. e "
Y Y Wy i b i i NNy W . AN e A L w

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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HO

1

Cl

Co<)
BROKER
(O

Current Data Parameters
NAM| 11

EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 0091117

0

INSTRUM A
PROBHD 5 mm BBO BB-1H
PULPRO( 2
D 53¢
SOLVENT cbci3

S

S
SWH 8012.820 Hz
FIDRES  0.122266 Hz
AQ 4.0894966 sec
RG 256
DW 62.400 usec
DE 6.50 usec
TE
D1 0.10000000 sec
TDO 1

HANNEL 1

10.00 usec

PL1 -
PLIW 1832402611 W
SFO1  400.1320007 MHz

F2 - Processing parameters

SF 400.1300000 MHz
WDW EM

ssB 0
LB 0.30 Hz
GB 0

PC 1.00

S-37



HO

11

170

Cl

160

150

— 138.68

140

130

120

— 114.62

110

100

90

80

70

60

50

—45.72
—40.94

40

30

27.26
26.44

20

10

0

Current Data Parameters
NAME 11
EXPNO 7
PROCNO 1

F2 - Acquisition Parameters
Date, 0091117

D! 4

SWH 25125629 Hz

FIDRES ~ 0.383387 Hz

AQ 3042164 sec

R 84

bw 19.900 usec

Di 6.50 usec
0.0

CNST2 1450000000

CNSTL1 0000

D; 4.00000000 sec

D20 0.00689655 sec

P2 16.00

TDO

CHANNEL f1 =
13C

8.00 usec
2000.00 usec

-3

PLIW 5897905731 W
SFO1  100.6243395 MHz
SP2 7.00 dB
SPNAM2  Crp60comp.4
SPOAL2 0.500
SPOFFS2 0.00 Hz

= CHANNEL f2 =
CPDPRG2  waltz16
NUC2 1H

PCPD2 88.00 usec
PL2 -1.90 dB

PL12 16.99 dB

PL2W  18.32402611 W
PLI2W 023660338 W
SFO2  400.1316005 MHz

F2 - Processing parameters
s 32768

SF 100.6127690 MHz
WD\ EM

SSB 0

LB 2.00 Hz

GB 0

PC 1.40

ppm
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'BuMe,SiO

12

OH

Cl

L

Co<)
BRUKER
(O

Current Data Parameters
NAME 12

EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20091125
Time 1318
INSTRUM 0
PROBHD_5 mm BBO BB-1H
PULPROG

536
SOLVENT cociz
NS 64

DS

SWH 8012.820 Hz
FIDRES  0.122266 Hz
AQ 4.0894966 sec
R

bW 62.400 usec
DE

TE 300.0 K

D1 0.10000000 sec
TDO 1

CHANNEL f1 =
1H

10.00 usec

EEI:

-1.90 dB
18.32402611 W
400.1320007 MHz

400.1300000 MHz
EM

N

P

B

P

S|

F - Processing parameters
§| 32768

S|

5| 0

L 030 Hz
g 0

P

1.00

w [6.72

S-39



'BuMe,Sio

170

12

160

Cl

150

— 138.83

140

130

120

—114.40

110

100

90

80

70

60

50

—45.72
—40.94

40

30

25.81
—18.11

20

10

0

-5.69

Current Data Parameters
NAME 12
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 0091118

ime
INSTRUM 0
PROBHD 5 mm QNP 1H/13
PULPROG Jmod

D 32768
SOLVENT cbei3
NS 12

DS 4
SWH 15723.271 Hz
FIDRES ~ 0.479836 Hz
AQ 1.0420724 sec
RG 9.4
bw 31.800 usec
Di 6.50 usec

0

D20 0.00689655 sec
D0 1

HANNEL f1
13C
9.00 usec
18.00 usec
0.00 dB
PLIW  37.17591858 W
SFOL 628370864 MHz

HANNEL 2
CPDPRG2  waltzl6

NUC2 1H
PCPD2 80.00 usec
Pl -2.00 dB

PL12 13.95 dB
PL2W  17.55652618 W
PLI2W 0.44610655 W
SFO2  249.8709995 MHz
F2 - Processing parameters
s 16384

SF 62.8298610 MHz
wow EM

D\
SSB 0

LB 1.00 Hz
GB

PC 1.40

ppm
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NC

13a

CO,Et

2.00

1.90

Current Data Parameters
IAME 13

N

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20100924
Time 27
INSTRUM AV
PROBHD 5 mm BBO BB-1H
PULPROG Z

D 553¢
SOLVENT CDCI3
NS 64

Ds 4

S| 8012.820 Hz
FIDRES  0.122266 Hz
Al 4.0894966 sec
R 256

ow 62.400 usec
DE 6.50 usec
TE

D1 0.10000000 sec
TDO 1

CHANNEL f1

1H
10.00 usec

PL1 -

PLIW 1832402611 W
SFOL  400.1320007 MHz
F2 - Processing parameters
s

| 7
SF 400.1300000 MHz
Wow EM

SSB 0
LB 0.30 Hz
GB 0
PC 1.00

8.5

8.0

7.5

7.0

6.5

6.0

5.5

5.0

4.5

4.0

3.5

S-41



BRUKER
CO,Et (>0

N
NC N © M-o ~ NN O- 0Ot —0N ©
H < MoOoON - o© RO FROOM © ™
- - . o . . - H o - H H y - - Current Data Parameters
N NNO O MmO ITNONANANOD N~ < NANE e
-~ MNNMNN O O©O© St tTtTOOON Aol S EXPNO S 9
F2 - Acquisition Parameters
13a Date_ 010092
Time
INSTI
PROBHD 5 mm BBO BB-1H
PULPROG Jjmodsp
SOLVENT coci3
N
‘ D!
‘ SWH 25125.629 Hz
| FIDRES 0383387 Hz
AQ 1.3042164 sec
RG 6384
ow 19.900 usec
DE 6.50 usec
TE
CNST2 145.0000000
CNST11 1.0000000
D1 14.00000000 sec
D20 0.00689655 sec
P2 16.00 usec
TDO 1
HANNEL f1
13C
8.00 usec
P12 2000.00 usec
PL1 -3.10dB

PLIW 5897905731 W
SFOL 1006243395 MHz
SP: 7
SPNAM2  Crp60comp.4
SPOAL2 500

| SPOFFS2 0.00 Hz

CHANNEL f2
waltz16
1H

88.00 usec
-1.90 dB
16.99 dB

18.32402611 W

0.23660338 W
SFO2  400.1316005 MHz

F2 - Processing parameters
s 32768
SF_ 100.6127690 MHz
wow EM
0
200 Hz
140

T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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NC

13b

"CO,Et

v

1.95

<
o

-

©
o

©

[xt]
-

Lo

o
<
)

Current Data Parameters
IAME 130

N
EXPNO 500
PROCNO 1

F2 - Acquisition Parameters
Date_ 20101004

Time 1217
INSTRUM " drx
PROBHD 5 mm BBl 1H-BB
PULPROG 29

™ 3
SOLVENT cociz

S 4
SWH 5995.204 Hz
FIDRES  0.091480 Hz
AQ 5.4657526 sec
RG 128

bW 83.400 usec
DE 6.00 usec
TE
D1 010000000 sec
D0 1
CHANNEL f
7.68 usec
500.1323530 MHz

F2 - Processing parameters
i

32768
SF 500.1300184 MHz
wow no

0
LB 0.00 Hz
GB 0
PC 1.00

8.5

8.0

7.5

7.0

6.5

6.0

5.5

5.0

4.5

4.0

T
2.0

T
1.5

T
1.0

0.5 ppm
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11CO,Et

N
NC H

13b

—172.78

—124.49

— 64.47
— 60.53

—14.19

BRUKER
(>0

Current Data Parameters
NAME Octod
EXPNO 0
PROCNO 1
F2 - Acquisition Parameters
Date_ 20101004
Time 1338
INSTRUM " drx500
PROBHD 5 mm BBI 1H-BB
PULPROG __2gdc30
65536

SOLVENT coci3
NS 265

4
446,541 Hz

FIDRES  0.479836 Hz

AQ 1.0420724 sec

RG 16384

oW 15.900 usec

DE

TE

D: 0.10000000 sec

1
dil  0.03000000 sec
DO 1

= CHANNEL f1 ==
13C

14.75 usec

-3.00 dB

SFO1  125.7722511 MHz

= CHANNEL f2 ==
CPDPRG2  waliz16
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB

PLI2 18,00 dB.
SFO2  500.1325007 MHz

F2 - Processing parameters

S
SF 125.7577944 MHz
WD\ EM

SSB 0

B 2.00 Hz

GB

PC 1.40

F2 - Spectrum reference
SR 5.35 Hz

F2 - Digital resolution: Hz per point
HZpP 0.959672 Hz

230 220 210 200 190 180 170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

ppm
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‘BuMe,SiO (>0

14 PROCNO 1

D 65536
SOLVENT coci
NS 64

DS

SWH 5995.204 Hz
FIDRES _ 0.091480 Hz
AQ 5.4657526 sec
RG 128

ow 83.400 usec
Of 6.00 usec.
TE 2980 K
b1 0.10000000 sec
TDO 1

= CHANNEL f1 ==
NUCL 1H

P1 7.68 usec
PL1 -3.00 dB
SFOL  500.1323530 MHz

F2 -|Processing parameters
i

si
SF | 5001300182 MHz
WD\ EM

ssq 0

B 0.30 Hz

GB 0

PC 1.00

1.00
1.11
2.00
1.97
2.01
1.09
1.13
4.46
6.68
110.92
7.00

S-45



'BuMe,Sio

BRUKER
(O

N ©
N N - ©ow N CNMN NYIITOON © D ©
< ~ NGO N~ oW DO VO MOMON® N N by
H - - . o . - . . . . H H o - . . - . Current Data Parameters
- o NNO O© COOM OANNONW © O NAVE 1
- - NNNMN OO VT OOONNN ™ v OEXPNO 512
14 Date " E0e1a20
NSTRuM 2%
PROBHD 5 mm BBI 1H-BB
?ULPROG 55’;@ 1c30
‘ E‘ULVENT coci3
“ l;WH 31446.541 Hz

FIDRES ~ 0.479836 Hz
A 1.0420;

Q 0420724 sec
RG 16384
ow 15.900 usec
DE 6.00 usec
TE
D1 0.10000000 sec
dil  0.03000000 sec
TDO 1
= CHANNEL f1 ==:
13C
14.75 usec

PL. -3.00 dB
SFO1 1257722511 MHz

= CHANNEL f2 ==
2 waltzl6

1H
PCPD2 80.00 usec
PL2 -3.00 dB.
PL12 8.00 dB
SFO2  500.1325007 MHz

F2 - Processing parameters
Si

SF 125.7577919 MHz
WD\ EM

sSB 0

LB 2.00 Hz

GB 0

PC 1.40

by
i N

T
170

T T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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HO

15

EXPNO 505
PROCNO 1
F2 - Acquisition Parameters

ate_ 009020

ime 12.09
INSTRUM _ dniS
PROBHD 5 mm BBI 1H-BB
PULPRO 2
™ 6553
SOLVENT C6D6
NS 32
DS 4
SWH 95.204
FIDRES _ 0.091480 Hz
AQ 657526 sec
R 128
Dw 83.400 usec
DE 6.00 usec
TE 298.0 K
D1 010000000 sec
TDO 1

CHANNEL f1

N 1H

P1 850 usec

PL1 -3.00 B
SFO1  500.1323530 MHz
F2 - Processing parameters
sl 3271

SF_ 5001300612 MHz
wow no

SSB 0
LB 0.00 Hz
cB

PC 1.00

o wl O|N| O
HEMEIERIEN
N M [v|v| |0

S-47



BRUKER
(O

[l N =]
N N~ & © © N~ TO®0 O NNMON ®
H 0 0 I~ I~ =K MO w VLMW~ O
- . . < " - . . o . - Current Data Parameters
NN NN - M ON - MmO o NAME 15
- - - - N~ © n T <t OMMAN N EXPNO 508
PROCNO 1
1 5 F2 - Acquisition Parameters
Date_ 009020
Time 3
INSTRUM drx!
PROBHD 5 mm BBI 1H-BB
PULPROG = 2qdc30
5536
SOLVENT  C6D6
H D:
SWH 31446541 Hz
[ FIDRES 0470836 1z
AQ 1.0420724 sec
RG 16384
bow 15.900 usec
DE 6.00 usec
TE
D1 0.10000000 sec
di1 0.03000000 sec
TDO 1
= CHANNEL f1 ==
13C
14.75 usec

PL. -3.00 dB
SFO1 1257722511 MHz

= CHANNEL f2 ==
2 waltzl6

1H
PCPD2 80.00 usec
PL2 -3.00 dB.

PL12 8.00 dB
SFO2  500.1325007 MHz

F2 - Processing parameters
Si

SF 125.7577652 MHz
WD\ EM

sSB 0

LB 2.00 Hz

GB

PC 1.40

T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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OHC

16

—

1.00

Current Data Parameters
NAME 16

EXPNO 6
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090205

Time 18.00
INSTRUM AV400
PROBHD 5 mm BBO BB-1H
PULPROG 2930

D 65536

SOLVENT [Sole]

NS 64

DS 4

SWH 8012.820 Hz

FIDRES 0122266 Hz

AQ 4.0894966 sec
G 362

ow 62.400 usec
DE 6.50 usec
TE 3000 K

b1 0.10000000 sec
TDO 1

= CHANNEL f1 ==
1H

10.00 usec

PLL -
PLIW 1832402611 W
SFOL  400.1320007 MHz

F2 - Processing parameters
sl 32768

SF_ 400.1300000 MHz
Wi EM

D\
SSB 0

B 0.30 Hz
GB 0

PC 1.00

S-49



BRUKER
(O

-
G : A N LR - Current Data Parameters
o ~NNO © NAN OO WL M~ NAME 16
N ~NNMNN O LT TOOANN EXPNO 5
PROCNO 1
16 F2 - Acquisition Parameters
Date_ 20090206
Time 11.05
INSTRUM AV400
PROBHD 5 mm BBO BB-1H
PULPROG ~__deptasp
65536
SOLVENT coci3
| NS 128
| D:
SWH 25125629 Hz
FIDRES * 0.383387 Hz
AQ 1.3042164 sec
RG 16384
bW 19.900 usec
| | | DE 550 usec
CNST2_  145.0000000
CNSTI2 150000
D1 0000000 sec
| D2 0.00344828 sec
D12 0.00002000 sec
D0 1
2ZGOPTNS
PLL -
PLOW  0.00000000 W
PLIW  58.97905731 W
SFOL  100.6243395 MHz
sP2
SPNAM2  Crp60comp.4
SPOAL2 500
SPOFFS2 0.00 Hz
= CHANNEL 2 =
waliz16
1H
15.00 usec
10,00 usec
20,00 usec
88.00 usec
-1.90 dB.
16.99 dB
PL2W 1832402611 W
PLI2W  0.23660333 W
SFO2  400.1316005 MHZ
F2 - Processing parameters
| si 32768
H | SF 100.6127690 MHz
WDW EM
SSB 0
LB 200Hz
GB [
-~ " Yo - " ™ "™ T " PC 140
ot i o " o " ) ¥ v'

I I I I I N RN RN RN
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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17

CN

Cl

BRUKER
(O

Current Data Parameters
NAME 17

EXPNO 7
PROCNO 1

F2 - Acquisition Parameters
Date_ 009020

Time 21.48
INSTRUM AV400
PROBHD 5 mm BBO BB-1H
PULPROG 2930

D 65536
SOLVENT coci3

NS 64

DS
SWH 8012.820 Hz
FIDRES ~ 0.122266 Hz
AQ 4.0894966 sec
RG
bW 62.400 usec
DE
TE 300.0 K
D1 0.10000000 sec
O 1

= CHANNEL f1 ==
NUCL 1H
P1 10.00 usec

PLL -1.90 dB
PLIW  18.32402611 W
SFOL  400.1320007 MHz

F2 - Processing parameters
St 3271

SF 400.1300000 MHz
wbw EM

SSB ]

LB 0.30 Hz

GB o

PC 1.00

S-51



CN

17

Cl

__— 136.69
T 136.24

—120.71
—117.87

———115.65

_—45.61
TTT—44.43
——38.13
——36.16

_—29.22
T 28.14

BRUKER
(O

Current Data Parameters
NAME 17

EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date_ 009020
Time
INST!
PROBHD 5 mm BBO BB-1H
PULPROG ~___jmodsp
SOLVENT coci3
N
D!
SWH 25125.629 Hz
FIDRES ~ 0.383387 Hz
AQ 1.3042164 sec
RG 6384
oW 19.900 usec
DE 6.50 Usec
TE
CNST2 1450000000
CNST11  1.0000000
D1 4.00000000 sec
D20 0.00689655 sec
P2 16.00 usec
D0 1

HANNEL f1

13C

8.00 usec
P12 2000.00 usec
PL1 -3.10dB.

PLIW  58.97905731 W
SFOL  100.6243395 MHz
7.

sP2
SPNAM2  Crp60comp.4
SPOAL2 500

SPOFFS2

0.00 Hz

CHANNEL f2
waltz16

8

PL2W 1832402611 W

023660338 W
SFO2 4001316005 MHz
F2 - Processing parameters
s 32768

SF 100.6127690 MHz
Wow EM

Bl
sSB 0

LB 2.00 Hz
GB

PC 1.40

170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

90

80

70

60

50

40

30

20

10

T
0 ppm
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CHO

18

Cl

06

1
11.08

A np —

3
PROCNO 1
F2 - Acquisition Parameters
3 090203

Time
INSTRUM AV400
PROBHD 5 mm BBO BB-1H
PULPROG

536

SOLVENT cbci3
NS 64

DS 4
SWH 8012820 Hz
FIDRES  0.122266 Hz
AQ 4.0894966 sec
RG

DW 62.400 usec
DE 6.50 usec
TE 300.0 K

D1 0.10000000 sec
TDO 1

CHANNEL
1H

10.00 usec
18.32402611 W

SFO1  400.1320007 MHz

F2 - Processing parameters

si 32768

SF_ 400.1300000 MHz

WowW EM

ssB 0
LB 0.30 Hz
GB [)
PC 1.00

212

S-53



CHO

Cl
18

—202.41

13777
T——137.16

— 118.11
——115.18

— 55.32

— 4517

—1.02

Current Data Parameters
NAME 18

EXPNO 4
PROCNO 1

F2 - Acquisition Parameters
Date_ 20090203
Time 18.30

INSTRUM AV400
PROBHD 5 mm BBO BB-1H
PULPROG ___jmodsp

SOLVENT cpei3
NS 512

D
SWH 25125629 Hz
FIDRES  0.383387 Hz
AQ 1.3042164 sec
Ri 38:
bW 19.900 usec
D 50
Ti 0
CNST2  145.0000000
CNSTI1  1.0000000

1 00000000 sec
D20 0.00689655 sec
P2 16.00 usec
TDO 1

CHANNEL f1
13C

P1 8.00 usec
P12 2000.00 usec
PLL -3.10 dB

PLIW  58.97905731 W
SFOL  100.6243395 MHz
P:

SPNAM2  Crp60comp.4
00

SPOAL2
SPOFFS2 0.00 Hz
CHANNEL 12

2 walzl6

NUC2 1H
PCPD2 88.00 usec
PL2 -1.90 dB

PL12 1699 dB.
PL2W 1832402611 W
PL12W 023660338 W
SFO2  400.1316005 MHz
F2 - Processing parameters

SF 100.6127690 MHz
WDW EM

SSB 0
L8 2.00 Hz
GB

PC 1.40

230 220 210 200

190

180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

ppm
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Co<)
BRUKER
(O

Current Data Parameters
NAME 19

EXPNO 3
PROCNO 1

19

F2 - Acquisition Parameters
Date. 20090206

ime
INSTRUM 'Av400
PROBHD 5 mm BBO BB-1H
PULPROG 2930

D 65536
SOLVENT coci3

NS 64

DS

SWH 8012.820 Hz
FIDRES ~ 0.122266 Hz
AQ 4.0894966 Sec

RG

DW 62.400 usec

DE 6.50 usec

TE 300.0 K

D1 010000000 sec
DO 1

CHANNEL f1

10.00 usec

PLL R
PLIW  18.32402611 W
SFOL  400.1320007 MHz

F2 - Processing parameters

SF 400.1300000 MHz
WD\ EM

SSB 0
LB 030 Hz
Gl

PC 1.00

| o . | |

(= [ (2] MO < |o N
° e - (Rl (2 Y R
- N N || ™ N [le]
R e s o o L e o L B A e s L e e e B e o
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N N [}
H © M OMNO® o N~ 0 MMM o
= NI Pl I ] : Current Data Parameters
< - NNON N O N QO MMAN ™ [=] NAME 19
- -~ MNNNN~ [Te I~ S T OOOM N EXPNO
PROCNO 1
19 F2 - Acquisition Parameters
Date_ 20090206
Time
INSTRUM _~ AV400
PROBHD 5 mm BBO BB-1H
PULPROG __jmodsp
™ 65536
SOLVENT __cpcis
| NS 512
DS 4
SWH 25125.629 Hz
FIDRES  0.383387 Hz
AQ 1.3042164 sec
RG 16384
| W 19.900 usec
DE 6,50 usec
| TE
CNST2  145.0000000
CNST11 10000000
D1 400000000 sec
D20 0.00689655 sec
16.00 usec
00
CHANNEL f1
NUCL 13C
PL 8.00 usec
P12 2000.00 usec
PLL 31048
PLIW  58.97905731 W
SFO1 1006243395 MHz
0 dB
SPNAM2  Crp6Ocomp.4
H SPOAL2
| SPOFFS2 0.00 Hz
= CHANNEL f2
waltz1
88.00 usec
-1.90 B
9 di
18.32402611 W
0.23660338 W
SFO2  400.1316005 MHz
F2 - Processing parameters
si 32768
S 1006127690 MHz
WD EM
sSB 0
iy 2,00 Hz
GB
PC 140
o P PR n N il s . o T . " ik " YO TTVRO ) "
Lggd ) AWM L e of L ) R YA M N Y i i L)

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

0

ppm
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BRUKER
CozEt (>

'BuMe,Sio

Current Data Parameters
NAME 20

EXPNO 500
PROCNO 1

20 F2- Acquistion Parameers
Date_ 091211

Time 12.08
INSTRUM drx500
PROBHD 5 mm BBI 1H-BB
PULPROG 2g

5536

SOLVENT [ehle]
NS 32

4
SWH 5995.204 Hz
FIDRES _ 0.091480 Hz
AQ 5.4657526 sec
RG 128

bW 83.400 usec
DE 6.00 usec
TE

D1 0.10000000 sec
TDO 1

== CHANNEL f;

NI

P1 7.68 usec

PL1 -3(00 dB.

SFO1  500.1323530 MHz

F2 - Processind parameters

SF 500.1300180 MHz
wow no

SSB
LB 0.0 Hz
GB

PC 100

N N

o N~ O] || [0 [ IRE=21 d g g at) [=2) N
e °'! SAGHERAI Qe||ee|e s - S
N o Olv| O]« ||l (=] ©

T

T T T T T T T T T T T T T T T T T 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
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— 17411

BRUKER
(O

‘BuMe,SiO COEL

N OO0 ONN LD TANO ONWVO SN )
H NeN QB X® QOMAN KN Qo LM 0 0
NNOGS ON®MS NWeo N0 o©oN< O A e P
MNNN OO OO T OOANAN ™ voaEeNo 502
20 Do o0gisan
Rg%ﬁ'uM “darzSDD
PROBHD 5 mm BBI 1H-BB
PULPROG 2gdc30

D 65536
SOLVENT cpci3
NS 6552

D
| SWH 31446.541 Hz
FIDRES ~ 0.479836 Hz
AQ 1.0420724 sec
RG 16384
bW 15.900 usec
DE 6.00 usec
TE
D1 0.10000000 sec
di1 0.03000000 sec
TDO 1

= CHANNEL 1 ===

14.75 usec
-3.00 dB

SFOL 1257722511 MHz

= CHANNEL 2 ===

waltz16

1H
80.00 usec
00 dB.

8.00 dB
SFO2  500.1325007 MHz

F2 - Processing parameters
sl

SF 125.7577913 MHz
WDW EM

SSB 0

B 2.00 Hz

GB [

PC 1.40

L]

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S-58



BRUKER
CoEt (9

Current Data Parameters
NAMI 1

EXPNO 15
PROCNO 1

21 F2 - Acquisiion Parameters
Date_ 20080521
Time

4.

INSTRUM  dr500

PROBHD_5 mm BBI 1H-BB.
PRO 203

PULPROG
[J\ ™ 65536

SOLVENT _ cDCi3

NS 32

DS 0

SWH 5995.204 Hz
FIDRES ~0.091480 Hz
A 5.465'

Q 657526 sec
RG 359

ow 83.400 usec
DE 6.00 usec
TE

D1 0.10000000 sec
0O 1

== CHANNEL f1 =
1H
8.40 usec

-3.00 dB
500.1325007 MHz
F2 - Processing parameters

32768
SF 500.1300185 MHz
Wow no

SSB 0
LB 0.00 Hz
GB

PC 1.00

~

.00
17\
1.99
—=_
0.98
2.00
1.01
.05
12.52
10.17
5.99

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
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BRUKER
(O

©
~ 0™ o M 0O MW Do
< R - =} NN TON—
S - . - < . - < H H - . - Current Data Parameters
~ DN O S =) O FD NN 0O ot 1
- © ©© o 0 MONNNN™ - peNo
F2 - Acquisition Parameters
21 Date_ 20080521
e Mo
INSTRUM drx500
PROBHD 5 mm BBI 1H-BB
PULPROG  deptasp
™ 65536
SOLVENT cbci3
NS 512
8
5 a6 501 e
FIDRES 0.479836 Hz
AQ 1.0420724 sec
R 6
bow 15.900 usec
6.00 usec
E 298.0
CNST2 145.0000000
CNST12 1.5000000
D1 2.00000000 sec
d. 0.00344828 sec
di. .00002000 sec

DELTA2  0.00346303 sec

D0
ZGOPTNS

CHANNEL f1 ==:
3C

14.75 usec
2000.00 usec
12000 dB

PLL -3.00 dB

SFOL 1257709936 MHz

sP2 178 dB

SPNAM2  Crp6Ocomp.4
OAL2

S

SPOFFS2 0.00 Hz

= CHANNEL f2 ==

CPDPRG2  waltz16

NUC2 1H

p0 12.75 usec

P3 850 usec
7.00 usec

PCPD2 80.00 usec

00

3
PL12 16.47 B
il SFO2  500.1325007 MHz
F2 - Processing parameters
si
1257577914 MHz
EM

wow
SSB 0

LB 200 Hz
GB 0

PC 140

F2 - Spectrum reference
SR 239Hz

MWWW#WWWWWW il g

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S-60



HO,

24

CO,Et

0
1.06

Current Data Parameters
NAME 24

EXPNO 506
PROCNO 1

F2 - Acquisition Parameters
Dale_ 20100115
Time 1538
INSTRUM x50
PROBHD_5mm BBI 1H-BB
PULPROG

536
SOLVENT cocia
N 32

4

DS

SWH 5995.204 Hz
FIDRES _ 0.091480 Hz
AQ 5.4657526 sec
bW 83.400 usec
DE 6.00 usec
TE .

D1 0.10000000 sec
TDO 1

CHANNEL f1
H

P1 7.68 usec
PL: -3.00dB
SFO1  500.1323530 MHz

F2 - Processing parameters

S
SF 500.1300182 MHz
WDwW o

ssB 0

B 0.00 Hz

GB

PC 1.00

S-61



BRUKER
(O

HO 2 ~
N =N ©r- 1D ONN® OOVANDDOT M 0N
© NONTT™I0D©O®™ ODOVOOETMIT MO
H N~ NNOONMO OBV~ ANOSOWOF ™ Current Data Parameters
NAME 24
- NNNODOW®OO TLTLTOMONNT ~ — Bglo o7
F2 - Acquisition Parameters
24 Date_ 20100115
Time 16.11
INSTRUM drx500
PROBHD 5 mm BBI 1H-BB
PULPROG zgdc30
FBPROC gsac
SOLVENT coci3
‘ NS 747
DS
Swi s stk
FIDRES 0.480819 Hz
AQ 1.0399418 sec
RG 16384
bow 15,900 usec
DE 6.00 usec
TE
D1 0.10000000 sec
di1 0.03000000 sec
TDO 1
= CHANNEL f1 ==
13C
14.75 usec

PL. -3.00 dB
SFO1 1257722511 MHz
= CHANNEL f2 ==
2 waltzl6

1H
PCPD2 80.00 usec
PL2 -3.00 dB.

PL12 8.00 dB
SFO2  500.1325007 MHz
F2 - Processing parameters
Si

SF 125.7577910 MHz
D\ EM

W
sSB 0

LB 2.00 Hz
GB

PC 1.40

T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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BRUKER
CO,Et

OHC N

Current Data Parameters
NAM 25

EXPNO 500

PROCNO 1
25 F2 - Acquisition Parameters
Date_ 20100122
Time
INSTRUM drx500
PROBHD 5mm BBI 1H-BB
PULPROG

) 55
SOLVENT coei3
NS 32

DS

SWH 5995.204 Hz

FIDRES _ 0.091480 Hz

AQ 5.4657526 sec

RG 128

oW 83.400 usec

DE 6.00 usec

TE 298.0K

D1 0.10000000 sec

DO 1
CHANNEL f1

7.68 usec

5001323530 MHz

F2 - Processing parameters

sl 7
SF 500.1300184 MHz
Wow no

SSB 0

B 0.00 Hz

GB 0

PC 100

S-63



CO,Et
OHC N

25

—204.54

b L

) 4
iyt

—173.61

|

77.26
77.01

B AN o A A

76.75

—45.29
——40.96
T 38.67
—32.78
—29.27
—25.29

_——16.79
1433

BRUKER
(O

Current Data Parameters
NAME jan22

EXPNO 503
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100122

ime 1156
INSTRUM 500
PROBHD 5 mm BBl 1H-88
PULPROG ___ zgdc:

SOLVENT coci3
NS 765
4

DS
SWH 31446541 Hz
FIDRES  0.479836 Hz
AQ 1.0420724 sec

RG 384

oW 15.900 usec

DE 00 usec.

o

D;

0
dil  0.03000000 sec

= CHANNEL f1 ==

14.75 usec
L -
SFO1  125.7722511 MHz

== = CHANNEL f2 ==
CPDPRG2  waliz16

PCPD2 80.00 usec
PL2 dB

3
PL12 18.00 dB.
SFO2  500.1325007 MHz
F2 - Processing parameters
Kl 32768

SF 125.7577919 MHz
wow EM

ssB
LB 2.00 Hz
GB

PC 1.40

T T T T
230 220 210 200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100

T
90

T
80

T
70

T
60

T
50

T
40

T
30

20

ppm
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26

CO,Et

0.90
.68

Current Data Parameters
NAME 26

EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20100125
Time

INSTRUM

0
PROBHD 5 mm BBO BB-1H
PULPROG

) 55
SOLVENT coci3
NS 64

DS

SWH 8012.820 Hz
FIDRES ~ 0.122266 Hz
AQ 4.0894966 sec
RG 128

oW 62.400 usec
DE 650 usec
TE 300.0K

D1 0.10000000 sec
DO 1

=: = CHANNEL f1
N

P1 10.00 usec
PLL -1.90 dB

PLIW 1832402611 W
SFO1  400.1320007 MHz

F2- Processing parameters
32768

SF_ 400.1300000 MHz

wow EM

ssB 0
B 030 Hz
GB

PC 1.00

S-65



CO,Et BRUKER
(O

TO TN OONTVDOILTLTOMONMN ©
< MAOANMAYTINMMOANINBONM®ON®
~ NNOUOMMOOWrrODOOTANSDD OO N o Parggerers
26 - NNNOOOOIITLTTOMONMMONNT™ «— — B0 s
‘ / \ ’ / F2 - Acquisition Parameters
Date_ 20100125
Time 2052
INSTRUM AV400
PROBHD 5 mm BBO BB-1H
PULPROG jmodsp

SOLVENT [ele]
NS 512

D:
SWH 25125620 Hz
FIDRES  0.383387 Hz

| AQ 3042164 sec.
RG 16384
ow 19.900 usec
DE 650 usec
TE 0.0

CNST2  145.0000000
CNSTI1  1.0000000

D1 4.00000000 sec
D20 0.00689655 sec
P2 16.00 usec
TDO 1
| CHANNEL f1
| 13C
8,00 usec
| 2000.00 usec

| PL1 -3.10 dB

PLIW 5897905731 W
SFO1  100.6243395 MHz
sp2 7.00 dB
SPNAM2  Crp60comp.4
SPOAL2 0.500
SPOFFS2 0.00 Hz

CHANNEL f2 =
CPDPRG2  wallzl6
C:

PCPD2 88.00 usec

PL2 190 dB

PLI2 16.99 dB

PLOW  18.32402611 W

PLI2W  0.23660338 W

SFO2  400.1316005 MHz

F2 - Processing parameters
32768

SF_ 1006127690 MHz

wow Ewm

200 Hz

140

190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10 0 ppm

S-66



BRUKER
(O

Current Data Parameters
NAME 27
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 008051

Time 11.29
INSTRUM 500
PROBHD 5 mm BBI 1H-BB.
PULPROG

SOLVENT cbci3

NS 32

D!
SWH 5995.204 Hz
FIDRES 0091480 Hz
AQ 5.4657526 sec
RG 16

bW 83.400 usec
DE 6.00 usec

TE
D1 0.10000000 sec
TDO 1

== CHANNEL f1 =

850 usec
PLL -
SFOL  500.1323530 MHz

F2 - Processing parameters
]

S 7

SF 500.1300185 MHz
WDW no

SSB 0

8 0.00 Hz

GB 0

PC 1.00

8.5

8.0

7.5

7.0

| [© ™ - © < | o| S <
| v - n o M|N|T (]
—| [+ - I oilvlleo -
T T T T T T T T
35 30 25 20 15 10 05 0.0 ppm
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CO,Et o<

(O

N
v O =< N N OO TTNOW
< NOMNNOVWO O o ITTTONNOMON—
. - . ~ - . - > - - < . < . H H . Current Data Parameters
27 ~ NNOOMNOO [=2] NTOOOULANANT NAME 27
- MNNMNNMNNMNO OO < DOMMOOMOANNNN -~ EXPNO o 2
Date_ 20080513
Time 11.
INSTRUM de
PROBHD 5 mm BBI 1H-BB
PULPROG ptasp
SOLVENT CDCI3
Sw sudssa
FIDRES  0.479836 Hz
AQ 10420724 sec
RG 16384
bw 15.900 usec
DE .00

TE 298.0 K
CNST2  145,0000000
| CNST12 15000000

D1 2.00000000 sec
a2 0,00344828 sec
di2

0.00002000 sec
DELTA 000001878 sec
| DELTAL  0.00348003 sec
| DELTA2  0.00346303 sec

sP2 178 d
SPNAM2  Crp6Ocomp.4
SPOAL2 0.500

SPOFFS2 0.00 Hz
CHANNEL f2

CPDPRG2 waltz16

NUC2 1H

pO 12.75 usec

P3 8.50 usec

4 17.00 usec

PCPD2 80.00 usec

PL2 00

47 dB,
SFO2  500.1325007 MHz

F2 - Processing parameters

sl 8

SF 1257577927 MHz
wow EM

ssB

LB 200 Hz

B8 [
PC 1.40

T T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME 28

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
D: 008051

Time 10.20
INSTRUM 500
PROBHD 5 mm BBI 1H-BB.
PULPROG

SOLVENT cbci3
NS 32

D!

SWH 5995.204 Hz
FIDRES 0091480 Hz
AQ 5.4657526 sec
RG 16

bW 83.400 usec
DE 6.00 usec

TE
D1 0.10000000 sec
TDO 1

== CHANNEL f1 =

850 usec
PLL -
SFOL  500.1323530 MHz

F2 - Processing parameters
]

Sl 7/
SF 500.1300184 MHz
‘WDwW no
SSB 0
LB 0.00 Hz
GB 0
pC 100
N~ o o ol (= N[N S [N] [
-~ N -~ =~ N N[N |~

T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm
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A L LA e N N AN N - Current Data Parameters
NOOULBLONDDODDDOMMMHODDNANNT NAME 28
NMNOOOOULSTITITOOMOANNNNN ™ EXPNO 2,
F2 - Acquisition Parameters
Date_ 20080514
Time 10.45
INSTRUM _ drs00
PROBHD 5 mm BBI 1H-BB
PULPROG __ deptqsp
™ 65536
SOLVENT coci3
| 12
i :
H 31446541 Hz
FIDRES  0.479836 Hz
| 0420724 500
‘ ow 15.900 usec
| D 6.00 usec
98.0
CNST2_ 145.0000000
I CNST12 50001
D1 2.00000000 sec
2 00344828 sec
d12 0002000 sec

DELTAL 000348003 sec
DELTA2 000346303 sec

ZGOPTNS
CHANNEL f1 ==
1
14.75 usec
2000.00 usec
120.00 dB

PL1 -3.00 dB

SFO1 1257722511 MHz
7

SPNAM2  Crp6Ocomp.4

SPOAL2 500

SPOFFS2 000 Hz

CHANNEL f2
waltz16

P3 850 usec

p 17.00 usec

PCPD2 80.00 usec
3.00

PL12

16.47 dB,
SFO2  500.1325007 MHz

F2 - Processing parameters
sl 32768

SF 1257577923 MHz
WDW EM

SSB 0

LB 2.00 Hz

1.40

80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME 29

EXPNO 3
PROCNO 1

29 F2 - Acquision Parameters
Date_ 20080527
Time 2118
INSTRUM AV2

50
PROBHD_5 mm QNP 1H/13
PULPR

SOLVENT cbei3
NS 64

DS
SWH 5144.033 Hz
FIDRES ~_0.156983 Hz
AQ 3.1850996 sec
RG 574.7

bW 97.200 usec
DE 6.50 usec
TE

D1 1.00000000 sec
TDO 1

== CHANNEL f1 =

12.75 usec

1755652618 W
SFOL  249.8715430 MHz

F2 - Processing parameters

16384
SF 249.8700000 MHz
Wow EM

SSB 0
LB 0.30 Hz
GB

PC 1.00

2.00
1.02
1.01
1.06
3.42
2.16
111.97

T T T 1
8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
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N~ O (=2 0 o ™ OCOMOANLW ™™ ™

nouw < 0 (=] W0 OWMNO®O® ™ Current Data Parameters

NN O o o (=] TOMNOOoOWM™T™TT EXPNO 4

~NMNMN o © [Te] NOOMOOMOOMANNAN ™ PROCNO 1
£2 - Acquisition Parameters

29 Date_ 20080527

NotruM X Avas0
PROBHD_5 mm QNP 1H/13
PULPROG jmod

D 32768
SOLVENT cbci3
NS 512

DS

SWH 15723.271 Hz
FIDRES ~ 0.479836 Hz
AQ 1.0420724 sec

RG 2208.8

bW 31,800 usec

6.50 usec

E

TE

CNST2 1450000000

CNSTI1  1.0000000

D1 4,00000000 sec

D20 0.00689655 sec
1

CHANNEL f1
13C
9.00 usec
18.00 usec
0.00 dB
37.17591858 W
62.8370864 MHz

CHANNEL f2
waltz16
1H

80.00 usec
PL2 -2.00 dB.
PLI2 13.95 dB.
PL2W  17.55652618 W
PLI2W

044610655 W
SFO2  249.8709995 MHz
F2 - Processing parameters
s 16384

SF 62.8298610 MHz
WDwW EM

D\
SSB 0
B 1.00 Hz
GB

PC 140

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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