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General techniques: All reactions requiring anhydrous conditions were conducted in flame-
dried glass apparatus under an atmosphere of argon. THF, Et,O, CH,Cl,, DMF, benzene and
acetonitrile were dried by passage through an activated alumina column under argon. DMSO
was distilled from CaH; at 15 mm Hg and stored over activated 4A molecular sieves.

Anhydrous MeOH was freshly distilled from magnesium ethoxide. Preparative chromatographic
separations were performed on silica gel (35-75 um); reactions were followed by TLC analysis
using silica plates with fluorescent indicator (254 nm) and visualized with a UV lamp or
phosphomolybdic acid. All commercially available reagents were purchased from Aldrich and
used as received unless stated otherwise.

Optical rotations were measured with a polarimeter using a 1 mL capacity cell with 1 dm path
length. Infrared spectra were recorded using a thin film supported on KBr discs or dispersed in a
KBr pellet. 'H and >C NMR spectra were recorded in Fourier transform mode at the field
strength specified on either a 300 or 400 MHz spectrometer. Spectra were obtained on CDCl;3
solutions in 5 mm diameter tubes, and chemical shifts in ppm are quoted relative to the residual
signals of chloroform (8 7.26 ppm, or 8¢ 77.0 ppm). Multiplicities in the "H NMR spectra are
described as: s = singlet, d = doublet, t = triplet, = quartet, m = multiplet, br = broad; coupling
constants are reported in Hz. Low (MS) and high (HRMS) resolution mass spectra are reported

with ion mass/charge (m/z) ratios as values in atomic mass units.
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Lactone 8. A solution of the acrylate8 (2.57 g, 6.06 mmol) in toluene (60 mL) containing 2,6-
di-tert-butyl-4-methylphenol (100 mg) was heated in a sealed tube at 230 °C for 55 h. The
solvent was evaporated leaving a yellow solid which was passed through a column of silica gel
(hexane:EtOAc 85:15) to give a mixture of 8 and its trans fused isomer (1.29 g) as a colorless
solid. The solid was taken up into benzene (50 mL) and NaH (7.4 mg, 0.1 mol%) and
diisopropylethylamine (1.0 mg) were added. The mixture was heated at reflux for 12 h, after
which the solvent was removed to leave a colorless crystalline solid. Recrystallization from
hexane gave 8 (1.28 g, 50%) as colorless needles: mp 111-112 °C; [a]®p +20.8 (¢ 1.2 CHCL3);
"H NMR (CDCl3) 8 0.08 (3H, s), 0.09 (3H, s), 0.86 (3H, s), 0.88 (9H, s), 1.05 (3H, s), 1.22 (3H,
d, J=6 Hz), 1.34 (3H, s), 1.48 (1H, ddd, J =13, 13, 11 Hz), 2.23 (1H, ddd, J = 13, 5.5 Hz), 2.56
(1H, m), 2.77 (1H, ddd, /=13, 9.5 Hz), 3.08 (1H, m), 3.42 (2H, d, /=12 Hz), 3.59 (1H, d, J =
12 Hz), 3.61 (1H, d, J= 12 Hz), 4.07 (2H, m), 5.76 (1H, ddd, J = 10, 3, 3 Hz), 6.01 (1H, d, J=
10 Hz); C NMR (CDCly) & -4.7, -4.6, 16.7, 18.0, 20.2, 22.5, 23.0, 23.6, 25.8, 30.0, 35.1, 39.7,

42.2,69.0,70.1, 70.4, 87.2, 99.6, 126.5, 129.8, 178.5; HRMS m/z 409.2408 (MJr -15, caled for

C22H3705S1 m/z 409.2410). Anal. Calcd for C,3H40Os5Si: C, 65.05; H, 9.49. Found: C, 64.85; H,
9.26
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Alcohol 9. A solution of 8 (23 mg, 0.054 mol), N-methylmorpholine-N-oxide (14 mg, 0.119
mol) and OsO4 (0.046M in -BuOH, 0.06 mL, 0.0027 mmol) in THF (1 mL) and H,O (0.2 mL)
was stirred at room temperature for 21 h. The reaction was quenched with an aqueous slurry of
Na,S,0; and Celite, and the resulting mixture was stirred vigorously for 10 min and was filtered.
The filtrate was extracted with EtOAc (5x), the extract was washed with 1M HCI and then with
satd. aqueous NaHCOs3, and was dried (MgSOs). The filtrate was concentrated in vacuo to leave
a pale yellow oil which was chromatographed on silica gel (hexane:EtOAc 1:1) to give a diol (23
mg, 94%) as a colorless oil: [a]*p +29.4 (¢ 9.6, CHCls); IR (film) 3468, 1772 cm™; '"H NMR
(CDCl3) 6 0.08 (3H, s), 0.09 (3H, s), 0.88 (9H, s), 1.17 (3H, s), 1.20 (3H, d, J= 6 Hz), 1.28 (1H,
ddd, /=13, 13, 13 Hz), 1.42 (3H, s), 1.96 - 2.08 (2H, m), 2.69 (1H, ddd, /=9, 8, 5 Hz), 2.88
(2H, m), 3.42 (2H, d, J=12 Hz), 3.67 (1H, d, /=12 Hz), 3.72 (1H, d, /= 12 Hz), 3.78 (1H, dd,
J=28,4Hz),4.07 (1H, dq, /=6, 4 Hz), 4.20 (1H, dd, /=7, 4 Hz), 4.28 (1H, dd, /=5, 4 Hz);
BC NMR (CDCls) & -4.8, -4.7, 15.6, 18.0, 19.8, 21.9, 22.3, 23.3, 25.8, 30.1, 38.0, 38.9, 48.3,

68.1, 68.6, 69.7, 70.2, 84.3, 101.0, 178.6; MS m/z 443 (MJr -15), 129; HRMS m/z 443.2466

(calcd for C;,H3707S1 443.2465).

To a solution of the diol obtained above in CH,Cl, (1.5 mL) containing 2,2-dimethoxypropane
(0.28 mL, 2.28 mmol) was added a trace of p-toluenesulfonic acid and the solution was stirred at
room temperature for 30 min, after which a further quantity of 2,2-dimethoxypropane (0.01 mL,
0.081 mmol) was added. Stirring was continued for 1 h, solid K,CO; was added and the mixture
was concentrated in vacuo. The residue was taken up in a small volume of hexane:EtOAc and
was filtered through a short plug of silica gel. The filtrate was concentrated to give an acetonide
(24 mg, 98%) as a colorless foam: [a]*p +39.0 (¢ 9.7, CHCls); IR (film) 1778 cm™; "H NMR
(CDCls) 6 0.46 (3H, s), 0.72 (3H, s), 0.76 (3H, s), 0.86 (9H, s), 1.14 (3H, 2), 1.15(3H, d, /=6
Hz), 1.29 (1H, m), 1.36 (3H, s), 1.48 (3H, s), 1.49 (3H, s), 1.89 (1H, ddd, J= 14, 7, 2 Hz), 2.35
(1H, ddd, /= 14,9, 2 Hz), 2.43 (1H, ddd, /=11, 11, 1 Hz), 2.96 (1H, ddd, /=11, 11, 9 Hz),
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3.37 (2H, m), 3.69 (1H, d, /=12 Hz), 3.72 (1H, d, /=12 Hz), 3.91 (1H, dd, J =11, 6 Hz), 4.14
(1H, dq, J = 6, 2 Hz), 4.24 (1H, broad s), 4.46 (1H, dd, J= 7, 6 Hz); *C NMR (CDCl;) & -4.9,
16.6,17.9,19.2, 19.6, 22.3, 23.3, 25.7 (x2), 28.3, 30.0, 36.7, 38.5, 48.4, 69.3, 70.2, 70.3, 74.1,
76.1, 86.0, 98.9, 109.1, 179.2; MS m/z 483 (MJr -15), 129; HRMS m/z 483.2777 (calcd for
C,5H430751 483.2778).

To a solution of the acetonide obtained above (20 mg, 0.04 mmol) in THF (1 mL) was added a
solution of fetra-N-butylammonium fluoride in THF (1M, 0.05 mL, 0.05 mmol) and the mixture
was stirred at room temperature for 5 h. Satd. aqueous NH4Cl was added and the mixture was
extracted with EtOAc (3x). The extract was washed with satd. aqueous NaHCO3, dried (MgSOy4)
and concentrated in vacuo to leave an oil which was chromatographed on silica gel to give 9 (15
mg, 98%) as a colorless oil: [a]*p +54.9 (c 8.2, CHCls); IR (film) 3470, 1771 cm™; '"H NMR
(CDCl3) 6 0.77 (3H, s), 1.13 (3H, d, J = 6 Hz), 1.30 (1H, ddd, J = 14, 14, 3 Hz), 1.36 (3H, s),
1.46 (3H, s), 1.49 (3H, s), 1.91 (1H, ddd, J = 14, 7, 3 Hz), 2.08 (1H, d, /=5 Hz), 2.33 (1H, ddd,
J=14,9,3 Hz), 2.48 (1H, ddd, /=11, 10, 1 Hz), 3.07 (1H, ddd, /=12, 10, 9 Hz), 3.37 (2H, m),
3.69 (1H, d, J=12 Hz), 3.70 (1H, d, /=12 Hz), 3.94 (1H, dd, J= 11, 6 Hz), 4.12 (1H, m), 4.29
(1H, dd, J=2, 1 Hz), 4.48 (1H, dd, J= 7, 6 Hz); *C NMR (CDCl3) 8 16.7, 18.4, 19.6, 22.3,
23.3,25.8, 28.3,29.9, 37.0, 38.2, 48.1, 68.6, 70.2, 70.3, 74.1, 76.0, 85.9, 98.8, 109.2, 179.3; MS

m/z 369 (MJr -15), 129; HRMS m/z 369.1911 (calcd for Ci9H207 369.1913).

10
Ketone 10. To a solution of oxalyl chloride (0.045 mL, 0.516 mmol) in CH,Cl, (1 mL) at -55
°C was added DMSO (0.075 mL, 1.057 mmol) followed by a solution of 9 (156 mg, 0.406

mmol) in CH,Cl, (0.5 mL). The solution was allowed to warm to -25 °C during 0.5 h, after
which Et;N (0.3 mL, 2.15 mmol) was added. The solution was allowed to warm to room

temperature, H,O (5 mL) was added and the mixture was extracted with EtOAc (2x). The
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extract was washed with SM HCI and satd. aqueous NaHCOs3, dried (Na>SQOys), and concentrated
in vacuo. The resulting colorless foam was chromatographed on silica gel (EtOAc:hexane
55:45) to give 10 (114 mg, 73%) as a solid which crystallized as colorless plates from ethyl
acetate — hexane: mp 135.5-136 °C; [oc]23D +3.2 (¢ 7.6, CHCl,); IR 1785, 1728 em™; "H NMR
(CDClI3) 6 0.77 (3H, s), 1.13 (3H, s), 1.38 (1H, m), 1.38 (3H, s), 1.46 (3H, s), 1.51 (3H, s), 1.85
(1H, ddd, /=14, 7, 3 Hz), 2.28 (3H, s), 2.38 (1H, ddd, J = 14, 9, 3 Hz), 2.50 (1H, ddd, J = 10,
10, 1 Hz), 2.83 (1H, ddd, J = 10, 9, 9 Hz), 3.36 (2H, m), 3.69 (1H, d,J=12 Hz), 3.71 (1H, d, J=
12 Hz), 3.96 (1H, dd, J = 10, 6 Hz), 4.48 (1H, dd, J =7, 6 Hz), 4.86 (1H, d, /= 1 Hz); °C NMR
(CDCls) 6 16.7, 19.2,22.3, 23.3, 25.8, 26.1, 28.3, 30.0, 35.9, 40.3, 47.9, 70.3, 74.0, 75.0, 82.9,

98.7, 109.6, 177.8, 203.9; MS m/z 367 (MJr -15), 129; HRMS m/z 367.1756 (calcd for C9H,704
367.1757). Anal. Calcd for Cy0H3007: C, 62.81; H, 7.91. Found: C, 62.64; H, 7.98.

11
Keto Ester 11. To a solution of 10 (440 mg, 1.15 mmol) in THF (7 mL) containing anhydrous
FeCls (5 mg) was added a freshly prepared solution of Sml, (0.1M, 32 mL, 3.2 mmol). The
initially brown solution changed to olive green then to blue-green during 15 min, after which the
reaction was quenched with satd. aqueous NH4Cl. The resulting two-phase mixture was
separated, the aqueous phase was extracted with EtOAc (2x) and the combined organic solution
was washed with aqueous sodium thiosulfate (2x), H,O, and satd. aqueous NH4CI. The solution
was dried (MgSO,) and the solvent was removed in vacuo to leave a colorless oil that was taken
up into Et;O (10 mL). To the solution was added an excess of an ethereal solution of CH,N».
After 5 min, excess CH,N;, was removed in a stream of N and the solution was passed through a
short column of silica gel (EtOAc:hexane). The filtrate was concentrated to leave a solid which
was crystallized from hexane to give 11 (356 mg, 78%) as colorless prisms:
mp 99-100 °C; [a]*p +9.4 (¢ 0.35, CHCls); IR (KBr) 1719, 1711 cm™; "H NMR (CDCl5) § 0.78
(3H, s); 1.11 (3H, s), 1.32 (3H, s), 1.43 (3H, s), 1.47 (3H, s), 1.59 (1H, ddd, /=13, 12, 12 Hz),
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1.98 (1H, ddd, J= 13, 9, 4 Hz), 2.19 (1H, m), 2.15 (3H, ), 2.50 (1H, d, J = 6 Hz), 2.51 (1H, d, J
=6 Hz), 2.75 (1H, dddd, J= 6, 6, 6, 6 Hz), 3.00 (1H, ddd, J = 12, 6, 6 Hz), 3.37 (2H, m), 3.65
(3H, s), 3.67 (1H, d, J= 11 Hz), 3.71 (1H, d, J= 11 Hz), 4.05 (1H, dd, J = 6, 6 Hz), 4.27 (1H,
dd, J=9.6 Hz); *C NMR (CDCl3) § 17.3, 21.1, 22.4, 23.3, 26.1, 28.2, 30.0, 30.3, 32.9, 39.8,

42.1,47.3,51.6,70.0, 70.1, 73.5, 76.5, 99.3, 108.2, 175.5, 207.0; MS m/z 398 (M+), 129; HRMS

m/z 398.2305 (caled for C,;H3407 398.2304). Anal. Calcd for C;1H3407: C, 63.29; H, 8.60.
Found: C, 63.30; H, 8.80.

MeO %

13
Methoxy Enones 12 and 13. To a solution of 11 (183 mg, 0.46 mmol) in benzene (25 mL) was
added a solution of #~-BuOK in #~-BuOH (0.26M, 6 mL, 1.54 mmol) and the mixture was stirred at

room temperature for 2.5 h. The reaction was quenched with satd. aqueous NH4ClI and the
mixture was extracted with Et;O (3x). The extract was dried (MgSO.) and concentrated to leave
an oil that was taken up into Et,O and treated with an excess of ethereal CH,N,. After 1 h,
excess CH,N, was removed in a stream of N», the solvent was removed in vacuo and the residue
was chromatographed on silica gel to give less polar 12 (77 mg, 44%) followed by more polar 13
(84 mg, 48%), both as colorless oils.

12: [a]*p +31.6 (¢ 0.49, CHCls); IR 1653, 1612 cm™, '"H NMR (CDCl3) & 0.76 (3H, s), 1.05
(3H, s), 1.33 (3H, s), 1.48 (3H, s), 1.49 (3H, s), 1.52 (1H, ddd, J = 14, 13, 13 Hz), 1.99 (1H, ddd,
J=13,9,4Hz),2.13 (1H, ddd, /= 14, 4, 4 Hz), 2.36 (1H, dd, /=18, 6 Hz), 2.49 (1H, dd, J =
18, 10 Hz), 2.63 (2H, m), 3.65 (1H, d, /=11 Hz), 3.69 (1H, d, /=11 Hz), 3.71 (3H, s), 4.00
(1H, dd, J=5,4 Hz), 4.28 (1H, dd, /=9, 5 Hz), 5.36 (1H, s); MS m/z 380 (M+), 129; HRMS

m/z365.1962 (M -15) (caled for CaoHaoOg 365.1964).

13: [0]%p -108.6 (¢ 0.22, CHCl3); IR (film) 1656, 1606 cm™; "H NMR (CDCls) 8 0.76 (3H, s),
1.07 3H, s), 1.34 (3H, s), 1.49 (3H, 5), 1.51 (3H, s), 1.53 (1H, m), 1.96 (1H, ddd, J =13, 9, 4
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Hz), 2.23 (1H, ddd, J = 14, 4, 4 Hz), 2.38 (2H, s), 2.69 (2H, m), 3.33 (2H, m), 3.67 (1H, d, J= 11
Hz), 3.71 3H, s), 3.75 (1H, d, J= 11 Hz), 3.99 (1H, dd, J = 5, 2 Hz), 4.25 (1H, dd, /=9, 5 Hz),
5.35 (1H, s); >C NMR (CDCls) 8 17.5, 22.3, 22.4, 23.4, 26.5, 28.4, 30.0, 34.9, 36.0, 36.3, 48.4,

56.0, 69.8, 70.0, 72.9, 77.3, 99.2, 101.5, 107.6, 181.8, 197.6; MS m/z 380 (M+), 129; HRMS m/z
380.2198 (calcd for C;1H3,06 380.2199).

MeO

Isomerization of 12. Methoxy Enone 14. To a solution of 12 (170 mg, 0.46 mmol) in MeOH
(10 mL) was added a solution of NaOMe (36 mg, 0.66 mmol) in MeOH (1.7 mL) and the
mixture was stirred at room temperature for 3 h. The solution was diluted with Et,O (20 mL),
washed with brine and dried (Na;SO4). The solvent was removed in vacuo and the residual oil
was chromatographed on silica gel (hexane:EtOAc 3:1) to give 14 (130 mg, 71%) as a colorless
oil: [a]*p +68.6 (¢ 1.00 CHCl3); IR (film) 1653, 1611 cm™; "H NMR (CDCls) § 1.25 (3H, s),
1.38 (3H, s), 1.46 (3H, s), 1.48 (3H, s), 1.58 (3H, s), 1.67 (1H, m), 1.87 (1H, m), 2.21 (1H, ddd, J
=17, 12,2 Hz), 2.29 (2H, m), 2.36 (2H, m), 2.71 (1H, dd, J= 17, 5 Hz), 3.31 (1H, dd, /=11, 2
Hz), 3.38 (1H, dd, /=12, 2 Hz), 3.68 (3H, s), 3.61 (1H, d, /=11 Hz), 3.72 (1H, d, /=12 Hz),
3.92 (1H, dd, J=9, 6 Hz), 4.64 (1H, dd, J = 5, 2 Hz), 5.34 (1H, d, J =2 Hz); *C NMR (CDCl;)
0 14.2, 16.6, 20.5, 22.4, 23.5, 28.6, 29.9, 33.3, 40.6, 42.9, 45.3, 55.7, 70.1, 70.4, 73.5, 79.4,

100.3, 102.0, 107.4, 177.0, 200.0; MS m/z 381 (MJr +1), 307; HRMS m/z 381.2277 (calced for

; :COzPh

BnO

C21H3306 381.2277).

16
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Benzoate 16. A mixture of ethyl 2-hydroxy-6-methylbenzoate (2.88 g, 16.0 mmol), benzyl
bromide (2.40 mL, 20.2 mmol), tetra-n-butylammonium iodide (60 mg, 0.16 mmol) and sodium
hydride (50% dispersion in mineral oil, 850 mg, 17.8 mmol) in THF (40 mL) was stirred at room
temperature for 28 h. The mixture was diluted with EtOAc (30 mL), washed with satd. aqueous
NH4CI and with satd. aqueous NaHCOs3, and dried (MgSO.). After filtration and removal of the
solvent, the residual crude benzyl ether was taken up into a mixture of EtOH (30 mL) and H,O
(20 mL) containing NaOH (2.0 g, 50 mmol). The mixture was refluxed for 48 h, cooled,
acidified to pH 2, and extracted with EtOAc (3x). This solution was extracted with aqueous 1N
NaOH (5x) and the combined basic extracts were acidified with concd HCI and extracted with
EtOAc (5x). The extract was washed with brine and dried (MgSQ,), and the solvent was
removed in vacuo to leave the crude carboxylic acid as a yellow-orange oil.

To a solution of the crude carboxylic acid obtained above in benzene (40 mL) was added
(COCI); (3.5 mL, 40 mmol) and the solution was stirred at room temperature for 24 h. The
solvent was removed in vacuo, the residue was taken up into CH,Cl, (30 mL), and phenol (1.65
g, 17.5 mmol) followed by dry pyridine (15 mL) were added. The solution was stirred at room
temperature for 22 h, then was washed with 10% HCI (2x), satd. aqueous CuSO4 and brine. The
solution was dried (MgSQO.) and concentrated in vacuo to leave a reddish colored oil which was
chromatographed on silica gel (hexane:EtOAc 9:1) to give 16 (3.40 g, 67%) as a solid. This
material crystallized from hexane as colorless fluffy prisms: mp 81.5-82.5 °C; IR (KBr) 1746,
1587 cm™; "H NMR (CDCls) & 2.46 (3H, s), 5.16 (2H, s), 6.87 (1H, d, /=8 Hz), 6.88 (1H, d, J =
8 Hz), 7.11 (1H, dd, J = 8, 2 Hz), 7.29 (9H, m), 7.45 (1H, d, J = 7 Hz); °C NMR (CDCl;) &
19.3,70.5, 109.9, 121.7, 122.7, 123.5, 125.9, 127.4, 128.0, 128.5, 129.4, 130.7, 136.6, 136.9,
150.8, 155.8, 166.9. Anal. Calcd for C;1H303: C, 79.22; H, 5.70. Found: C, 78.82; H, 5.63.

SnBug
CO5Ph
BnO

15
Stannane 15. To a solution of (i-Pr),NH (262 uL, 3.00 mmol) in THF (12 mL) at -78 °C was

added n-BuLi (2.5M in hexanes, 1.12 mL, 2.80 mmol) followed, after 20 min, by a solution of 16
(760 mg, 2.00 mmol) in THF (1 mL) that had been precooled to -78 °C. The solution was stirred
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for 20 min at -78 °C and n-BusSnCl (0.71 mL, 2.60 mmol) was added, after which the mixture
was allowed to warm to room temperature. The mixture was diluted with Et,O (30 mL), stirred
vigorously for 4 h, then was washed with H,O (2x) and brine. The solution was dried (Na,SO4)
and concentrated to leave an oily residue which was chromatographed on silica gel
(hexane:EtOAc 9:1) to give 15 (432 mg, 38%) as a colorless oil: IR (film) 1742, 1591 cm™; 'H
NMR (CDCls) 6 0.89 (15H, m), 1.26 (6H, m), 1.45 (6H, m), 2.45 (2H, m), 5.17 (2H, s), 6.68
(1H, d, /=8 Hz), 6.73 (1H, d, /= 8 Hz), 7.12 (2H, m), 7.24 (2H, m), 7.37 (2H, m), 7.47 (2H,
m); *C NMR (CDCl3) 6 10.0, 13.7, 16.8, 27.7, 29.0, 70.5, 107.0, 120.6, 120.9, 121.8, 125.7,

127.5,127.9, 128.5, 129.4, 130.6, 136.8, 144.1, 151.1, 156.4, 167.2; MS m/z 595 (M+); HRMS
m/z 595.2220 (calcd for C3;H4303Sn 595.2234).

17
Tetracyclic Ketone 17. To a solution of 15 (94 mg, 0.16 mmol) in THF (0.5 mL) at -78 °C was

added n-BuLi (1.57M in hexanes, 63 uL, 0.16 mmol). The solution became a deep red color and,
after 5 min, a solution of 14 (27 mg, 0.072 mmol) in THF (0.3 mL) precooled to -78 °C was
added. After 15 min, the solution was allowed to warm to room temperature and was stirred for
1 h. The mixture was diluted with Et,O (10 mL) and the ethereal solution was washed with brine
and dried (Na,SO4). The solvent was removed in vacuo and the residue was chromatographed
on silica gel (hexane:EtOAc 9:1 to 1:1) to give 17 (13 mg, 35%, 57% brsm) as a pale yellow,
fluorescent oil: [a]*p +12.6 (¢ 1.00 CHCLs); IR (film) 3379, 1733, 1700, 1624, 1617 cm™; 'H
NMR (CDCls5) 6 0.77 (3H, s), 0.89 (3H, s), 1.16 (3H, s), 1.42 (3H, s), 1.46 (3H, s), 1.89 (1H,
ddd, /=15, 10, 6 Hz), 2.01 (1H, m), 2.36 (1H, m), 2.56 (1H, ddd, J =15, 4, 4 Hz), 2.69 (1H,
ddd, J=14, 12, 1 Hz), 2.81 (1H, ddd, /= 10, 10, 4 Hz), 3.36 (3H, m), 3.68 (1H, d, /=12 Hz),
3.76 (1H, d, J=11 Hz), 4.01 (1H, dd, J =9, 5 Hz), 4.67 (1H, dd, /= 5, 3 Hz), 5.29 (2H, s), 6.85
(1H, d, /=8 Hz), 6.99 (1H, s), 7.22 (1H, dd, J =8, 1 Hz), 7.38 (6H, m), 7.62 (1H, dd, J =8, 1
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Hz); MS m/z 572 (M+), 381.307; HRMS m/z 572.2765 (calcd for Cs3sH40O7 572.2774). There

was also obtained 12 mg (44%) of recovered 14.

18
Acetoxy Ketone 18. A solution of 17 (13 mg, 0.024 mol), Et;N (0.32 mL, 2.31 mmol), DMAP
(10 mg, 0.079 mmol) and Ac,0 (0.11 mL, 1.16 mmol) in CH,Cl, (2 mL) was stirred at room
temperature for 12 h. The solution was diluted with Et,O (20 mL) and was washed with satd.

aqueous CuSOj and brine. The solution was dried (Na,SQO,), the solvent was removed in vacuo
and the residual oil was chromatographed on silica gel (hexane:EtOAc 3:1) to give 18 (8 mg,
60%) as a colorless oil: [a]*p +21.0 (¢ 0.16 CHCl:); IR (film) 1763, 1738, 1670 cm™'; "H NMR
(CDCl3) 6 0.79 (3H, s), 1.29 (3H, s), 1.44 (3H, s), 1.48 (3H, s), 1.79 (3H, s), 2.10 (2H, m), 2.32
(2H, m), 2.70 (1H, m), 2.86 (1H, m), 3.36 (1H, m), 3.44 (1H, dd, J= 13, 2 Hz), 3.49 (1H, m),
3.65(1H, d, J=11 Hz), 3.76 (1H, dd, J = 12, 2 Hz), 4.05 (1H, m), 4.70 (1H, m), 5.09 (1H, d, J =
10 Hz), 5.17 (1H, d, J = 10 Hz), 6.92 (1H, d, J= 8 Hz), 7.35-7.59 (9H, m); *C NMR (CDCls) &
22.4,23.4,26.3,28.5,29.7,29.8, 40.4, 47.0, 53.5, 70.1, 70.3, 70.5, 71.3, 73.2, 73.4, 106.8, 120.0,

128.5, 128.7, 129.1, 136.1, 138.3, 138.4, 183.7, 197.6; MS m/z 614 (M+), 572; HRMS m/z

03(
H 0

614.2873 (calcd for C37H4,05 614.2880).

Enone 19. A. From 13. To a stirred suspension of LiAlH4 (68 mg, 1.79 mmol) in dry Et,O (10
mL) was added a solution of 13 (130 mg, 0.342 mmol) in dry Et,O (8 mL) and the mixture was
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heated at reflux for 2 h. The reaction was quenched with wet Et,O and the mixture was acidified
to Congo Red with 1M HCI. The separated aqueous layer was extracted with EtOAc (2x) and
the combined organic extract was washed with IM HCI. The separated aqueous layer was
extracted with EtOAc (2x) and the combined organic extract was washed with 1M HCI and satd.
aqueous NaHCOj; and dried (MgSO,). The solvent was removed in vacuo to leave a solid which
was crystallized from hexane to give 19 (84 mg, 70%) as colorless needles: mp 143-144 °C;
[a]”p +50.1 (¢ 0.10, CHCls); IR (film) 1674 cm™; "H NMR (CDCls) & 0.75 (3H, s) 1.04 (3H, s),
1.34 (3H, s), 1.48 (3H, s), 1.49 (3H, s), 1.58 (1H, ddd, /=13, 12, 12 Hz), 2.01 (2H, m), 2.36
(2H, m), 2.70 (2H, m), 3.32 (2H, m), 3.65 (1H, d, /=12 Hz), 3.70 (1H, d, /=12 Hz), 4.03 (1H,
dd, J=5,3 Hz), 4.28 (1H, dd, /=9, 5 Hz), 6.03 (1H, ddd, J = 10, 2, 2 Hz), 6.90 (1H, ddd, J=
10, 4, 4 Hz); C NMR (CDCl3) & 17.5, 20.8, 22.4, 23.4, 25.8, 26.4, 28.3, 29.9, 35.4, 43.1, 47.8,

69.9, 70.1, 73.1, 76.8, 99.4, 107.8, 129.3, 147.6, 201.6; MS m/z 335 (MJr -15), 149.129; HRMS

m/z 335.1860 (calcd for C19H2705 335.1858). Anal. Calcd for Cy0H300s: C, 68.54; H, 8.63.
Found: C, 68.14; H, 8.74.

B. From 12. A suspension containing 12 (104 mg, 0.274 mmol) and Pd/C (8 mg) in MeOH (5
mL) was stirred at room temperature under H (1 atm) for 12 h. The suspension was filtered and
the filtrate was concentrated to leave a mixture of saturated alcohol 21 and the saturated ketone
(93 mg, ca 2:1 respectively, each as a mixture of diastereomers) as a pale yellow oil. The oil was
taken up into CH»Cl, (10 mL), Dess Martin periodinane (147 mg, 0.36 mmol) was added, and
the solution was stirred at room temperature for 2 h. The mixture was poured into ice-cold satd.
aqueous NaHCOj; and was extracted with EtOAc (2x). The extract was dried (Na;SO4) and the
solvent was removed in vacuo to leave crude 22 (74 mg, mixture of two diastereomers) as a
colorless oil. The oil was taken up into THF (6 mL) and -BuOK (56 mg, 0.50 mmol, sublimed)
was added to the solution. The mixture was stirred at room temperature for 1.5 h then was
poured into water and extracted with EtOAc (2x). The extract was washed with 1M HCI and
brine, and was dried (Na,SO4). The solvent was removed in vacuo to leave a pale yellow solid
which was crystallized from hexane to give 19 (51 mg, 53%) as colorless needles, identical with

material prepared from 13 above.
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24
Diketone 24. To a freshly prepared solution of LDA (0.285 mmol) in THF (1.6 mL) at -78 °C

was added a solution of 23 (69 mg, 0.285 mmol) in THF (0.8 mL). The resulting deep red
solution was stirred for 15 min, after which a solution of 19 (30 mg, 0.086 mmol) and LiBr (76
mg, 0.868 mmol) in THF (1.6 mL) was added. The mixture was stirred at -78 °C for 2 h, during
which the color changed from red to pale yellow. The mixture was allowed to warm to room
temperature and the reaction was quenched with satd. aqueous NH4Cl. The mixture was
extracted with Et,O (3x), and the extract was washed with H,O and brine and was dried
(MgSO4). The solvent was removed in vacuo and the residual oil was chromatographed on silica
gel (hexane:EtOAc 3:1) to give 24 (44 mg, 99%, keto-enol mixture) as a colorless oil: IR (film)
1595 cm™; "H NMR (CDCl3) 8 0.77 (3H, s), 1.13 (3H, s), 1.33 (3H, s), 1.40 (1H, m), 1.47 (6H,
s), 2.05 (3H, m), 2.22 (1H, ddd, J =13, 4, 4 Hz), 2.46 (1H, m), 2.54 (1H, dd, J= 14, 4 Hz), 2.81
(3H, m), 3.37 (2H, m), 3.68 (1H, d, J =12 Hz), 3.70 (1H, d, /= 12 Hz), 3.90 (3H, s), 3.92 (3H,
s), 3.92 (1H, m), 4.41 (1H, dd, /=8, 8 Hz), 6.76 (1H, d, J= 11 Hz), 6.83 (1H, m), 7.34 (1H, m),
16.42 (1H, s); C NMR (CDCls) & 14.1, 16.9, 22.3, 22.7, 22.8, 23.2, 25.7, 28.4, 28.7, 30.0, 31.6,
33.0,35.3, 37.1, 37.5, 46.8, 56.0, 70.2, 70.3, 74.4,77.2, 99.2, 108.6, 109.0, 110.4, 120.0, 121.1,
121.7,121.9, 126.0, 129.5, 131.0, 133.6, 140.1, 144.7, 150.9, 156.8, 159.8, 183.1, 188.3; MS m/z

498 (M'); HRMS m/z 498.2617 (caled for CagHigO7 498.2617).

26
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Naphthacenone 26. A solution of 24 (110 mg, 0.214 mmol) and 25 (526 mg, 2.14 mmol) in
toluene (21 mL) was heated at reflux for 24 h. The solvent was removed in vacuo to leave a
yellow oil which tlc showed to be a mixture of highly fluorescent 26 (less polar), unreacted 24
(weakly fluorescent, more polar) and 25. Chromatography of the residual oil on silica gel
(toluene:EtOAc 9:1) gave 26 (42 mg, 38%, 71% brsm) as an amorphous solid: [a]®p +2.7 (¢ 0.1,
CHCls); IR (KBr) 2952 (br), 1623, 1576 cm™; "H NMR (CDCl3) § 0.73 (3H, s), 1.00 (3H, s),
1.36 (3H, s), 1.51 (3H, s), 1.52 (3H, s), 1.74 (1H, ddd, J = 14, 13, 13 Hz), 2.09 (1H, m), 2.27
(1H, ddd, /=14, 5, 5 Hz), 2.78 (1H, m), 2.92 (1H, dd, J = 16, 5 Hz), 3.01 (1H, ddd, J 12, 5, 5
Hz), 3.09 (1H, dd, /=16, 12 Hz), 3.30 (2H, m), 3.65 (1H, d, /=12 Hz), 3.70 (1H, d, J= 12 Hz),
4.02 (3H, s), 4.08 (1H, dd, J=5, 5 Hz), 4.34 (1H, dd, /=9, 5 Hz), 6.81 (1H, d, /= 8 Hz), 6.99
(1H, s), 7.21 (1H, d, J= 8 Hz), 7.49 (1H, dd, J=8, 8 Hz); >*C NMR (CDCls) 6 17.4, 21.7, 22.3,
23.4,26.4,28.4,28.9,29.9,35.1, 43.5,48.2, 56.1,69.8, 70.1, 73.1, 77.2, 99.3, 105.5, 107.8,

110.8, 115.2, 116.8, 119.7, 131.1, 136.5, 140.3, 159.8, 166.3, 206.3; MS m/z 496 (M+), 129;
HRMS m/z 496.2459 (calcd for CooH3607 496.2461).

H
MeO OAc O

27
Acetate 27. A solution of 26 (14.0 mg, 0.028 mol), DMAP (12 mg, 0.01 mmol), EtsN (0.5 mL,
1.4 mmol) and Ac,0O (0.14 mL, 1.4 mmol) in CH,Cl, (2 mL) was stirred at room temperature for
80 min. The reaction was quenched with satd. aqueous NaHCOs3 and the mixture was extracted
with EtOAc. The extract was washed with brine and dried (Na,SO,), and the solvent was
removed in vacuo to leave a colorless oil. This material was chromatographed on silica gel
(hexane:EtOAc 2:1) to give 27 (10.0 mg, 70%) as a colorless, non-fluorescent oil: [a]*’p +55.0
(¢ 0.40 CHClz); IR (film) 1767, 1681, 1622 cm™; "H NMR (CDCls) 8 0.74 (3H, s), 1.03 (3H, s),
1.32 (3H, s), 1.47 (3H, s), 1.50 (3H, s), 2.06 (1H, ddd, /=12, 8,4 Hz), 3.17 (1H, dd, /=16, 8
Hz), 3.32 (2H, dd, /=8, 8 Hz), 3.65 (2H, m), 3.88 (1H, m), 3.93 (3H, s), 4.35 (1H, t, J=1 Hz),
6.79 (1H, d, J=7 Hz), 7.33 (1H, d, J= 8 Hz), 7.44 (1H, dd, J = 8, 8 Hz), 7.56 (1H, s); *C NMR
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(CDCls) 6 21.4,22.4,22.8, 23.8, 26.5, 28.8, 29.7, 30.1, 30.3, 34.8, 46.3, 48.0, 56.6, 70.4, 70.5,
74.0,74.5,76.1,77.6, 99.7, 106.4, 108.6, 119.1, 120.4, 122.2, 125.8, 129.7, 138.9, 157.9, 170.4,

199.1; HRMS m/z 538.2560 (M) (caled for CsHisOg 538.2567).

29
Diacetate 29. A solution of 27 (11.4 mg, 0.021 mmol), Et;N (0.07 mL, 0.53 mmol) and
trimethylsilyl triflate (0.04 mL, 0.22 mmol) in CH,Cl, (3 mL) was stirred at 0 °C for 1h. The

reaction was quenched with satd. aqueous NaHCOs3 and the separated aqueous layer was
extracted with EtOAc. The combined organic extracts were washed with brine and dried
(Na2SO4). Removal of the solvent in vacuo gave crude enol ether which was taken up into
CH,Cl, (3 mL). The solution was cooled to -50 °C, m- chloroperbenzoic acid (40 mg, 0.23
mmol) was added and the mixture was stirred for 20 min, after which it was allowed to warm to -
20 °C. The reaction was quenched at this temperature with an ice-cold satd. aqueous solution of
Na,SO; and the separated aqueous layer was extracted with CH,Cl,. The combined organic
extracts were washed with brine and dried (Na,SO4). Removal of the solvent in vacuo left pure
a-hydroxy ketone 28 (9 mg, 80%) as a colorless oil. To a solution of 28 obtained above in
pyridine (0.5 mL) containing DMAP (9 mg, 0.07 mol) was added Ac,O (0.15 mL, 1.59 mmol)
and the mixture was stirred at room temperature for 2.5 h. The solution was diluted with EtOAc,
washed with satd. aqueous NH4Cl and brine, and dried (Na;SO4). The solvent was removed in
vacuo to leave an oil which was chromatographed on silica gel (hexane:EtOAc 3:2) to give 29
(9.0 mg, 72% from 27) as a colorless oil: [a]*’p +104.0 (c 0.35 CHCIs); "H NMR (CDCls) § 0.81
(3H, s), 1.14 (3H, s), 1.38 (3H, s), 1.43 (3H, ), 1.53 (3H, s), 1.75 (3H, s), 2.02 (1H, ddd, J = 14,
8,4 Hz), 2.25 (1H, m), 2.37 (1H, d, /=9 Hz), 2.45 (3H, s), 3.25 (2H, d, J = 9 Hz), 3.48 (3H, m),
3.72 (2H, m), 3.90 (3H, s), 4.29 (1H, dd, /=11, 6 Hz), 4.62 (1H, dd, /=8, 7 Hz), 6.76 (1H, d, J
=8 Hz), 7.31 (1H, d, J= 8 Hz), 7.42 (1H, dd, J = 8, 8 Hz), 7.49 (1H, s); °C NMR (CDCl;) &
17.6,20.8, 21.4,22.8, 23.7,25.7, 25.9, 27.4, 28.5, 30.1, 30.4, 41.9, 45.4, 56.4, 70.6, 75.1, 75.7,
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77.6,82.2,99.6, 106.0, 109.4, 118.9, 120.3, 123.0, 125.1, 129.3, 137.9, 138.3, 157.3, 170.0,

171.0, 192.4; HRMS (FAB) m/z 597.2704 (M +1) (caled for Cs3HaiO1o 597.2700).

Diketone. A solution of 29 (8.0 mg, 0.013 mol) and p-TsOH (2.6 mg, 0.013 mmol) in acetone
(2 mL) was stirred at room temperature for 4 h. The mixture was diluted with EtOAc and the
solution was washed with satd. aqueous NaHCOj; and brine. The solution was dried (NaxSOs),
the solvent was removed in vacuo and the residual oil was chromatographed on silica gel
(hexane:EtOAc 3:2) to give diketone (5.1 mg, 73%) as a colorless oil: [a]*p +100.0 (c 0.35,
CHCl); IR (film) 1746, 1706, 1625, 1568 cm™; "H NMR (CDCls) & 1.42 (3H, s), 1.48 (3H, s),
1.76 (1H, dd, J =15, 11 Hz), 1.80 (3H, s), 2.24 (1H, m), 2.34 (3H, s), 2.48 (3H, s), 2.92 (1H,
ddd, /=12, 7,4 Hz), 3.28 (2H, m), 3.38 (1H, dd, /=17, 6 Hz), 3.95 (3H, s), 4.36 (1H, dd, J =
10, 6 Hz), 4.61 (1H, t,J=7 Hz), 6.81 (1H, d, /=8 Hz), 7.36 (1H, d, J=8 Hz), 7.47 (1H, dd, J =
8, 8 Hz), 7.53 (1H, s); *C NMR (CDCls) 8 20.7, 21.2, 25.6, 27.5, 28.0, 28.6, 30.1, 30.3, 43.0,
48.9, 56.4, 74.6, 76.0, 77.6, 81.3, 106.2, 109.7, 120.3, 125.1, 129.6, 138.5, 170.9, 199.0, 209.1;

HRMS (FAB) m/z 511.1959 (M +1) (caled for CogHs10 511.1968).

30
Enone 30. To a solution of diketone obtained above (6.0 mg, 0.011 mmol) in CH,Cl, (2 mL) at
0 °C were added NaHMDS (0.046 mL, 0.24 mmol) followed by Me;Sil (0.008 mL, 0.18 mmol).

The mixture was stirred for 4 h at 0 °C and the reaction was quenched with satd. aqueous
NaHCOs;. The mixture was extracted with EtOAc and the extract was washed with brine and

dried (Na,SOs). The solvent was removed in vacuo to leave crude silyl enol ether, which was
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taken up into CH,Cl, (1.5 mL). To this solution at 0 °C was added solid K,COs (5 mg) followed
by PhSeCl (5.9 mg, 0.030 mmol) and the mixture was stirred for 30 min. The solution was
diluted with EtOAc and satd. aqueous NaHCOs, the organic layer was separated and the aqueous
layer was extracted with EtOAc (2x). The combined extracts were washed with brine and dried
(MgSO04). The solvent was removed in vacuo to leave an oil which was chromatograhed on

silica gel (hexane:EtOAc 2:1) to give a-selenyl ketone (4 mg) as an oil.

The ketone obtained above was taken up into CH,Cl, (1 mL), the solution was cooled to -78 °C
and m-chloroperbenzoic acid (0.2M in CH,Cl,, 0.04 mL, 0.005 mmol) was added. The solution
was stirred at -78 °C for 30 min, (i-Pr),NH (0.02mL) was added and the mixture was allowed to
warm to room temperature. The solution was diluted with EtOAc, dried (Na,SO4) and
concentrated in vacuo to leave an oil which was chromatographed on silica gel (hexane:EtOAc
3:2) to give 30 (2.0 mg, 40% over three steps) as a colorless oil: [a]*p +48.0 (¢ 0.25, CHCL3); IR
(film) 1760, 1742, 1690, 1626 cm™; '"H NMR (CDCl3) § 1.46 (3H, s), 1.52 (3H, s), 1.86 (3H, s),
2.40 (1H, m), 2.50 (3H, s), 2.56 (3H, s), 3.30 (1H, dd, /=17, 11 Hz), 3.51 (1H, dd, J=17, 7
Hz), 3.96 (3H, s), 4.30 (1H, dd, J =10, 6 Hz), 5.09 (1H, d, /=6 Hz), 6.84 (1H, d, /= 8 Hz), 7.38
(1H, d, /=8 Hz), 7.50 (1H, dd, J =8, 8 Hz), 7.58 (1H, s), 7.78 (1H, s); HRMS m/z 508.1725

(M) (caled for CogHagOs 508.1733).

31
Diol 31. A solution of 30 (4.4 mg, 0.008 mmol) and trifluoroacetic acid (0.7 m) in CH,Cl, (1

mL) was stirred at room temperature for 1 h. The solvent was removed in vacuo and the residue
was chromatographed on silica gel (EtOAc:hexane 2:1 to 3:1) to give 31 (2.2 mg, 55%) as a
colorless oil: [oc]ZOD +76.4 (¢ 0.11, CHCIs); IR (film) 3424, 1765, 1751, 1676, 1650, 1624 cm’;
"H NMR (CDCl3) 8 1.85 (3H, s), 2.49 (3H, s), 2.55 (3H, s), 2.62 (1H, m), 3.37 (1H, dd, J = 16,
11 Hz), 3.50 (1H, dd, J =18, 6 Hz), 3.96 (3H, s), 4.07 (1H, m), 4.72 (1H, d, /=4 Hz), 6.83 (1H,
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d,J=8 Hz), 7.39 (1H, d, J= 8 Hz), 7.50 (1H, t, J= 8 Hz), 7.61 (1H, s), 7.66 (1H, s); HRMS

(ES) m/z 491.1339 (M +23) (calcd for CasHO9Na 491.1318).

MeO OH O

32
Hydroxy Ketone 32. To a solution of 24 (15 mg, 0.034 mmol) in dioxane (1 mL) was added
SeO; (19 mg, 0.17 mmol) and the mixture was heated at reflux for 1.5 h. The resulting red
solution was allowed to cool to room temperature, the solvent was removed and the residual oil
was chromatographed on silica gel (hexane:EtOAc 2:1) to yield 32 (6 mg, 40%) as a colorless
oil: [a]*’p +16.7 (¢ 0.15, CHCLs); IR (film) 3444, 2935, 1617, 1596 cm™; "H NMR (CDCls) &
0.82 (3H, s), 1.14 (3H, s), 1.36 (3H, s), 1.51 (6H, s), 1.56 (1H, m), 1.70 (1H, dt, /=13, 4 Hz),
2.28 (1H, dd, J= 15,2 Hz), 2.38 (1H, ddd, J = 13, 8, 2 Hz), 2.46 (1H, s), 2.61 (1H, dd, J =14, 14
Hz), 2.84 (2H, m), 3.43 (2H, dd, /=17, 12 Hz), 3.70 (2H, dd, /=12, 9 Hz), 3.84 (1H, dd, J =
12, 6 Hz), 3.93 (3H, s), 4.45 (1H, dd, J=7,7 Hz), 6.81 (1H, d, /=7 Hz), 6.90 (1H, d, /= 8§ Hz),
7.41 (1H, dd, J=8, 7 Hz), 16.10 (1H, s); C NMR (CDCl;) & 17.4, 22.8, 23.5, 26.3, 26.6, 28.8,
29.3,30.1, 30.4, 33.2, 37.4,41.3, 44.1, 56.5, 70.6, 71.3, 73.9, 75.2, 77.6, 99.5, 108.4, 109.8,

110.9, 120.5, 134.5, 145.3, 160.2, 179.6, 190.2; HRMS (FAB) m/z 515.2659 (M +1) (calcd for
CaoH3005 515.2645).

34
Diacetate 34. A solution of 32 (3.0 mg, 0.006 mmol), Ac,O (29 mg, 0.28 mmol), pyridine (0.2

mL) and DMAP (2 mL) was stirred at room temperature for 15 h. The reaction was quenched
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with satd. aqueous NaHCO3 and the mixture was extracted with Et,O. The extract was washed
with satd. aqueous CaSO, and brine and was dried (Na;SO4). The solvent was removed in vacuo
and the residue was chromatographed on silica gel (hexane:EtOAc 1:1) to give 33 (1.8 mg)
admixed with a small quantity of a monoacetate. The mixture was taken up in toluene (0.5 mL),
25 (5 mg, 0.02 mmol) was added and the solution was heated at 105 °C for 15 h. The solvent
was removed in vacuo and the residue was chromatographed on silica gel (pentane:EtOAc 4:1)
to give 34 (1.9 mg, 55%) as a colorless oil: [a]*’p +38.2 (¢ 0.14, CHCls); "H NMR (CDCl3) 8
0.80 (3H, s), 1.29 (3H, s), 1.42 (3H, s), 1.47 (3H, s), 1.51 (3H, s), 1.84 (3H, s), 2.40 (2H, d, J=7
Hz), 2.50 (3H, s), 2.58 (3H, s), 3.39 (1H, m), 3.52 (2H, m), 3.97 (3H, s), 4.41 (1H, dd, /=12, 8
Hz), 5.10 (1H, dd, J= 8, 8 Hz), 6.81 (1H, d, /= 6 Hz), 7.36 (1H, dd, /=8, 8 Hz), 7.44 (1H, s),
7.58 (1H, d, J = 8 Hz); *C NMR (CDCls) 8 17.1, 21.5, 21.9, 22.9, 23.5, 26.1, 27.3, 28.6, 29.2,
30.1,42.4,44.9, 56.6, 71.0, 75.5, 76.1, 77.2, 84.2, 100.3, 106.4, 109.3, 119.9, 121.8, 123.7,

124.8, 130.2, 138.8, 139.2, 156.6, 171.5, 171.7, 196.0; HRMS (FAB) m/z 597.2712 (MJr +1)
(calcd for C33H4101 597.2700).
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cy 35.00
F1 6.500P
Fa2 -.198P
HZ/CM  57.437
PPM/CM 191

SR 3366.20
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JDI11a8.222
BATE 21-9-88

SF 128.614
SY 74.8800000
01 54028.0822
SI 65538

D B5538

SW Z57p2.0082
HZ/PT L7863
Py 2.4

RO 0.2

RA 1.311
G 423

NS 32184

TE 297

FWo 31308

02 BOR0D. 008
OF  15H BB

LB 3.0088
GB 2.4q

CX 33.00

Y 18.020
Fi 288.2a1F
F2 -9, 398F
HZ/CM £48.288
PFM/CM 6. 364
SR 43871.862
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INTEGRAL
3

2.812

.865

2.053

1.083

1.871

2.8997

.473

2.8708

3,093
3.364

3.013
1,353

3.815

4

LMII1?7.481
DRTE 27-8-88

SF 400,134

SY 74.8900000
a1 6400. 0880

ST 18384

TD 186384

SW 6024.088

HZ/PT . 735
PW 3.a

RD 2.000
Ag 1.360
RG 16

NS 32

TE 297

FW 7609

02 5000.200
0P 1SH PO

LB 7.2

GB 2.0

CX 33.00
cr 2.2

Fl 5.081P
F2 ~.185P
HZ/CM 62.996
PPM/CM . 157
SR 4387.31
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FPM

oienn|eo]—

82.85
35.83

47.87
40.18

NINltolsrof—(sl 1)
LaNLANENUANTN AN 7.

172.78
189.58
98.62

JDIIS54.2081
DATE 25-8-88

SF 1g2.86814
SY 74.8%00008
01 54dgg.eog

SI 65536
7D G5536
sv 25002.000
7
10 HZ/P 8
Py 3.0
! RD 6.0
ag 1.311
! RG 400
! NS 1880
_ TE 287
FW 31300
W 02  &02A.PED
, DF 15H BB
LB 3. 060
| 8 2.0
, CX 33. 00
Y 18.80
Fl 200.001P
F2 -9.998pP

HZ/CM 64@.268
PPM/CM  6.384
SR 43875.41

LI B [ I R I L R B B s . ey e s L B e B By B s s e s ey e s

188 188 170 1608 158 140 138 120 118 188 88 8 70 60 58 40 30 20 12 [}
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5.544

401187, 181
DATE 5-12-88

5F ip@. 134
SY 74,.8300008
01 64p0.0202

ST 18384

TD 18384
SW B024.088
HZ/PT . 735
PW 3.@
RO 2,048
RQ 1. 360
RG 12
NS 32

TE 237
FW 7808
02z cQag. nea
0P 15H PO
LB 2.2
GB 6.a
CX 33,24
CY a.a

1 5.081P
F2 -.187P
HZ/CM  B3.018
PPM/CM 157
SR 4388.05

3.5
268

o]
™
=
N
=
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200 190 1808 178 168 158 148 138 128 11 108 30 50 70 60 50 a7} 30 20 10 |4}

PPM

JDIIB?7. 2081
DATE &-10-88

SF 198.614

SY 74.8800000
01 54p882.0088

SI 85536

TD 85538

SW 250002.000

HZ/PT . 783
PW 3.0

RD 2.2

AQ 1.311
RG [y

NS 23813

TE 287

FW 31300

02 6000. 000
DP  15H BB

LB 3.000
GB 0.2

CX 33.00
CcY 18.00
Fil 288.988P
F2 -4.897pP
HZ/CM 855,504
PPM/CM  6.515

SR 43869.868
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JDT184.281
DATE 23~10-BB
SF lgg.el4
5Y 74.sgg@ged
01  54p@8.088
51 EB5538
TD 85538
SW 250p@.anad
HZ/PT . 783
PW 3.8
RO 7.4
RO 1.311
RG i)
NS 33516
TE 2387
Fw 31308
02 BERY. BRY
DPF 15H BB
LB 3.00808
GB 2.2
X 33.00
[0ng 18,00
F1 2©99.3989P
F2 -4,937p
HZ/CM 855.504
PPM/CM  8.515
SR 43888.93
_ . N ] e r WAl _b \
____¥A__<4_____________a___.__,_.____,_m______,__7_4__4_4_4‘_4_ﬁ_a_a__f_,~_>,__A_A___,__i__A____‘_,__,<ﬁ_q_1<__
208 180 188 170 168 158 4@ 138 128 112 128 8¢ 80 7 514 5@ 449 3 20 18 @

PPM
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Ly

INTEGRAL
172
1171
1.8586

1.

JBII94,182

DATE 21-10-88
SE_ 4pp.134
ST 74.8300000
0L 8400.000
SI 18384
70 18384
SV &@24.098

13 HE/PT 735
P 5.0
RD 2,200
Al L.360
RG 32
NS 32
TE 237
FW 7600
02 6200, 200
DP 1SH PD
LB 0.2
GB 4.2
CX 33.02

p cr 2.8

F1 5.581F
F2 -.195P
HZ/CHM 69,057
PPM/CH 173
SR 4392.48

ﬂj Mo i o #7 Lo koo Iy 49 #2 ol
foal {CD! =) €O} =t| gl tagliea) Y i3] il M)
= i S e N v B e R ™
WZ‘ 1~ wl | - ~3 _2 o MZ wa. PZ e
} |
e e e e e e oo o
2 2.5 2.8 1.5 1.8 5 7.2
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L B A B R S S s B e o o SRR
200 190 188 178 160 150 140 138 128 118 168 98 80 78 60 58 48 30 28 19 2

PPM

JDIIQ48, 0082
AU PROG:
WALTZ. AU
DATE 25-14-88

SF 1ag.614
SY 74.8%p0B08
01 S4000.008
SI 65538

TD 865538

SW 2h¢u8.0an
HZ/PT . 783

PW 3.2

RD 0.8

AQ 1.311
RG 4am

NG 2208

TE 287

FW 31388

0z SC@ER. Aga
DF  15H DO

LB 3.0008
GB a.a

CX 33.00
Ccy 18.0242
Fl 218.85%2P
F2 -4.336P
HZ/LM B55.481
PPM/CHM  6.515

SR 43868.69
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:J A&
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=

1. 456
1.384
1.331

[fg]
(o)}
2
_I_

l 282
1.275
1.273
1.255
1.251
1.239
1.237
1.220
1.125
1.050
0.879
0.831
0.747

Current Data Parameters

NAME
EXPNO
PROCNO
DU
USER

wm-I-21-1
1

1

/m
william

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG

20060331

17.57

DPX400

5 mm BBO BB-1H
zg30

32768

32
2
6410.256 Hz
0.195625 Hz
2.5559540 sec
512
78.000 usec
6.00 usec
298.2 K
2.00000000 sec

400. OHNmQOH MHz

F2 - Processing parameters

32768
400.0100146 MHz
no
0
0.00 Hz
o]
1.00

T T T T T T T T T _ _ _ T

15

ERE

@Q
“#
N

44
o
0

|

1.0

o]
<t

m

)

0.5

ppm
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ppm L I L A L B L B
45 40 35 30 25 20 15 ppm
14
é}ii%}i%f}i}rt}}: ) 1_;" N Mo " dadldad aat . ..r—; 1
Lt b il uh i ) Lt | hak by |
T T T T T 1 T T T T T T T T T T T T T T T T T T

230 2200 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

Current Data Parameters

NAME wmn-I-24-1
EXPNO 2
PROCNO 1
DU /n
USER william
F2 - Acguisition Paramete:
Date 20060404
Time 16.18
INSTRUM DPX300
PROBHD 5 mm QNP 1H/1
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 466
DS 4
SWH 18832.393 H:
FIDRES 0.287360 H:
AQ 1.7400308 s¢
RG 9195.2
DW 26.550 us
DE 6.00 us
TE 296.2 K
D1 0.15000001 s¢
41l 0.03000000 s¢
DELTA 0.05000000 s«
TDO 1
======== CHANNEL f1 =====:
NUCl 13c
Pl 8.80 us
PL1 -3.00 as
SFO1 75.4760505 Mi
======== CHANNEL f2 ======
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 us
PL2 -3.00 dat
PL12 17.55 di
PL13 17.55 dt
SFO2 300.1312005 Mt
F2 - Processing parameter:
SI 32768
SF 75.4677434 M
WDW EM
S5SB 0
LB 3.00 H:
GB 0
PC 1.40
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SnBus
COsPh
BnO
15
s i
T T T i T 1 Ll T T T T T T T T T
75 7.0 6.5 6.0 55 5.0 45 40 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
SI2[82(S8 S 8 X 2 & 3
ol o odfad o o o of [N )

Current Data Parameters

NAME wm~I-39-1
EXPNO 1
PROCNO 1
ja i} /m
USER william
F2 - Acquisition Parame
Date_ 20060418
Time 19.19
INSTRUM DPX300
PROBHD 5 mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 16
DS 2
SWH 4789.272
FIDRES 0.146157
a0 3.4210291
RG 80.6
oW 104.400
DE 6.00
TE 296.2
Dl 2.00000000
TDO 1
======== CHANNEL fl ===
NUC1 1H
Pl 9.00
PL1 -3.00
SFO1 300.1321009
F2 - Processing paramet:
SI 32768
SF 300.1300000
wDW no
SSB 0
LB 0.00
GB 0
BC 1.00
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Current Data Parameters

NAME wm-I~39-1
< o o W00 O P o M0 n EXPNO 2
m o O O MO 0N o [ce TN B ™~ O MmO — O O PROCNO 1
. . - <O W < N~ © -~ o DU /m
O o 5 . . [ s
0 o0 3 R RNNNNRA & NS0 O 0~ I~ W 6@ ol USER william
< P R e R h IR S NNNN R
<t N F2 - Acquisition Parameters
© N Date_ 20060418
Time 19.23
N ° INSTRUM DPX300
o O PROBHD 5 mm QNP 1H/1
o N PULPROG zgpg30
— TD 65536
SOLVENT CDC13
NS 208
DS 4
SWH 18832.393 Hz
FIDRES G.287360 Hz
AQ 1.7400308 sec
SnBug RG 9195.2
DW 26.550 usec
DE 6.00 usec
COsPh TE 296.2 K
D1 0.15000001 sec
BnO dil 0.03000000 sec
DELTA 0.05000000 sec
TDO 1
z===cxzxz CHANNEL fl ======zz=
.—W NUCY 13¢
Pl 8.80 usec
PL1 -3.00 dB
SFO1 75.4760505 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzle
NUC2 1H
PCPD2 80.00 usec
PL2 -3.00 dB
PL12 17.55 dB
PL13 17.55 dB
SFO2 300.1312005 MHz
F2 - Processing parameters
SI 32768
SF 75.467749%0 MHz
121 ppm wow M
SSB 0
LB 3.00 Hz
GB 0
PC 1.40
i i
|

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

S36



BnO

COoPh

16
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7538

Joivez4.2el
ORTE 1-3-88

5F 14n.814

SY 74.89p0082
Q1 S4gga.aad

51 865538

Th 65538

SW 2L4pd.aad

HZ/PT . 7B3

i 3.4
RD B.@
Aa 1.311
RG saa

NS 8837

TE 287

FWo 31308
0z BQRd. Bag

DP  15H BB

LB 3. poe
GB 72.4a

CX 335.00
CY 1B. 08
1l 178, 92@4pP
F2 ~4.388F

HEZ/CM 533,528
PPM/CM 5,303
SR 43876.34

s
fi_
o
COzPh
BnO
16

I o P Yl AN bl ,E.m.L Q r {§§§f§ B At s e g g ot s it
T B e e T I T e !

160 154 148 139 1@ 100 3@ 30 70 60 50 ag 30 20

PPM
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BnO OH O X
17
i
-
“ ,
T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 ppm

oflad]  eof~ o) [o0) H2~ © < 1‘0—8—0 afinf  (=(oBfo]o
alle] == ©le S < o )| = <l/lo| |b|e|o|w|a
IGHETS aifad olo - o o vlv~1+] [+ ~|lai ~lailail<fled

Current Data Parameters

MHz

Hz

NAME wm-I-40-1
EXPNO 1
PROCNO 1
DU /m
USER william
F2 - Acquisition Parameters
Date_ 20060420
Time 10.56
INSTRUM DPX300
PROBHD S mm QNP 1H/1
PULPROG zg30
TD 32768
SOLVENT CDC13
NS 32
DS 2
SWH 4789.272
FIDRES 0.146157
AQ 3.4210291
RG 574.7
bW 104.400
DE 6.00
TE 296.2
Dl - 2.00000000
TDO 1
z======= CHANNEL fl ====
NUC1 1H
Pl 9.00
PL1 -3.00
SFO1 300.1321009
¥2 -~ Processing parameters
ST 32768
SF 300.1300000
WDW no
SSB o
LB 0.00
GB [¢]
PC 1.00
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Current Data Parameters

NAME wm-I-70-car
EXPNO 2
PROCNO N 1
DU /m
X USER william
_r.._ O O ) anl »o@wmwnwowcwmwmﬁmnmﬂm
ate
BnO OAc O : Time 20.58
INSTRUM DPX400
PROBHD 5 mm BBO BB-1H
PULPROG zg30
18 ) TD 32768
SOLVENT
NS 32
DS 2
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 512
Dw 78.000 usec
DE 6.00 usec
TE 298.2 X
DI 2.00000000 sec
TDO 1
======== CHANNEL fl1 =======:
. . - . NUC1 1H
I T I T Pl 14.70 usec
3.8 3.6 3.4 PL1 0.00 dB
. . . prprm SFo1 400.0128001 MHz
F2 - Processing parameters
T T T T T T SI ) 32768
SF 400.0100000 MHz
WDW no
3.0 2.5 ppm wow °
LB 0.00 Hz
GB 0
PC 1.40
]
st

T T T T T T T T T T T T T

- T T T
8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 .20 . 1.0 0.5 ppm

A el R 8
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203.59
197.58
183.78
174.78
170.44
161.12
————138.48
——136.13
129.07
128.74
128.59
125.24
120.06
115.68
106.79
101.97
99.23
92.72
53.44
—46.97
——44.60
40.35
34.56
29.84
29.72
—28.43
23.42
22.40

:::::::26.28
*\\\\_

T 16.58

TT~—14.67

T~

—

Current Data Parameters

NAME
EXPNO
PROCNO
DU
USER

wn-II-58-1car
2

1

/m

william

F2 - Acquisition Paramete:

Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
SF02

CHANNEL f2

20060909

0.09

DPX400

5 mm BBO BB-1H
zgpg30

65536

26624

4

25125.62% H:
0.383387 H:
1.3042164
4597.6
19.900 u
6.00 u
298.2 K
0.15000001
0.03000000
0.05000000

waltz1l6

1H

135.00
17.40

17.40

17.40
400.0116000

F2 - MHoomwmwno parameters

sI
SF
WDW
SSB
LB
GB
PC

32768
100.5825950 Mi
EM
0
3.00 H:
0
1.40
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NTEGRBK
. 988

1.821

2,328

2.824

278
2,185
6.296
3,432
3,132
3.385

2.

JOIIIE8. 181
DATE 28-18-88

SF 499,134
5Y 74.8300000
01 6400. 200

51 16384
TD 16384

SW  6024.098
HZ/PT 735
PH 3.4

RD 2,000
G 1.368
RG 2

NS 32

TE 297

F¥ 7600

02 GQ0Q. 008
DP  15H PO

LB 2.8

B g.0

TX 33.00
cY 7.8

Fi 7.020p
F2 198pP

HZ/CM  87.285
PEM/CM  .218
SR 4330.099
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PPY

0 o o o It 57@4. <oy Ny w|  aolaleded {onleo) )
0 1) = 1] I et it X2 BN @l fedrol ol =)
| ) Iz w 1 3@771 sttt @ DI b ap N SN 5
o ~ o ~ o NN Law N nl olkolnsieisin| il
M = I = )| ~iN v7 N ot M) ZHZ_?:/.QZ?.
m 3R
LA A AL L A e L B I Lt B e I A e e e s S e

200 190 180 179 160 158 144 138 128 118 148 3@ 81z ’a 50 58 49 38 28 18 ]

PPM

JRITI@s8, 201
DATE 29-10-88

SF 1ag.614
SY 74.88n0008
01 54090.0882

51 65538

TD 85536

SW 25p0@. 008
HZ/PT . 783
PW 3.0
RD 7.2
Aa 1.311
RG Agn

NS 3069

TE 287

FW 313¢@

02 6000. 008
DP 154 BB

LB 3.088
GB 2.4a
CX 33.08
CY 0.8
Fl 28, 389°P
F2 -4.987pP
HZ/CM 855.584
PPM/CM  6.515

SR 43888.83
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FFPM

19

77.3182
M. Q0186
7
B

JBIITZs. 201
DRTE 28~1R-88

SF tee.el4
8Y 74.8870000
01 54p0e.gon
SI 85538

TD 65538

SW 250p82.000
HZ/PT . 783
PYW 3.0

RD 2.4

Ra 1.311
RG 4un

NS 3P89

TE 2897

Fw 31300

02 BR7D.ARA
OF 15H BB

LB 7.9

GB g.0

CX 1g.20
CY 12.008
Fi 78.858P
F2 74.740P

SR

/8 /6
PPM

S44

HZ/CM 41,428
PPM/CM 412

43871.60
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(LI

4.

Joivazd.zal

DATE 1-3-88
SF Ag@. 134
aY 24.88p000%
01 6400, 400
S1 16384

T 18384

S 5024.088
HZ/PT . 735
PW 3.4
RO 2.00a
fad 1.3860
RG 1aa

NS 180

TE 297

Fy 7808

02 cpua. wea
or o 1SH PO

LB B.2
GB a.a
CX 33.08
g 2.2
F1 7.8601
F2 197pP
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JDIIIBG. 202
DATE 13-1-89

SF 75.469

sY 75.0

01 16600.000

SI 65536

D 85536

SW 18518.519

HZ/PT .565

PW 2.0

RO 0.0

AQ 1.769
24 RG 400

NS 8083

TE 297

FW 23200

02 4550 . 000

DP  15L CPD

LB 3.000

GB 0.0

CX 35.00

cY 0.0

i 180.004P

F2 ~4.987P

HZ/CM 420.448

PPM/CM  5.571

SR 8595.35
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A.002
DATE. 19-1-
SF 300.
SY 210.0
01 B112.
ST 16384
TD 16384
SW  6024.
‘ HZ/PT
o PW 3
. RD 2
PPM 26 AQ 1
a6 4
NS - 32
TE 297
FW 7600
02 3200
DP B3L PO
L& 0
B 0
cX 35
cY 24
Fi 8
F2 -,
HZ/CM  70.
PPM/CM .
SR 3366.
4 s
s < oo O far (= all | [+ D)
D) 1O > [T 0| =~ |3
Loy 1O () LD O} | =] s}
w*m BN 1 ?m = & o - N
——t e e o L e e e T
7.5 6.5 6.0 5.5 5 4.0 3.5 3 2.5 2.0 1.5 1.0 5 090
PPM

89
133
778

03986

.735

.0
.000
.360
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PPM
06.346

166. 305

159.844

26

40.289
136.521

$431.101

119.713
116.760
115,151

110.812
107.799
105.513

99.285

T
120

T
110

____
100
PPM

90

77.434
7/7.213
76.587
73.108

80

70.068
69,787

70

60

56.146

48. 165

50

43.454

I ,,;_E_,_,_Er:rEF, :E, ] i_,,,_::r:; Bl

W

35.107
9
8

bl Jull b

30

23.355
22.304
21.726
17.392

20

10

~.002

0

JDIV004.201
DATE 20-2-89

SF 75.469
SY 75.0

01 16600.000
SI 65536

TD 65536

SW 18518.519

HZ/PT .565
PW 2.0

RD 0.0

AQ 1.789
RG 400

NS 37231

TE 297

FW 23200

Oz 4550.000
DP  15L CPD

LB 3.000
GB 0.0

CX 35.00
cy 0.0

F1 210.005P
Fe ~4.987P
HZ/CM 463.577
PPM/CM_ 6.143

SR 8595.35
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Current Data Parameters
NAME qx354y.101
EXPNO 1
PROCNO 1
DU /m
USER qing
F2 - Acquisition Parameters
Date_ 20030903
Time 21.37
INSTRUM dpx300
PROBHD S mm QNP 1H
PULPROG 2930
NN TD 32768
SOLVENT CDC13
NS 65
DS 2
SWH 4496.403 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 574.7
DW 111.200 usec
DE 6.00 usec
TE 300.0 K
D1 1.50000000 sec
============ CHANNEL fl =========
NUC1 1H
Pl 8.20 usec
PL1 -3.00 dB
SFO1 300.1319000 MHz
F2 — Processing parameters
SI 32768
SF 300.1300063 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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Current Data Parameters

NAME qx354y.101

EXPNOC 2

PROCNO 1

DU /m

USER ging

F2 - Acquisition Parameters

Date_ 20030903

Tine 21.48

INSTRUM dpx300

PROBHD 5 mm QNP 1H

PULPROG 2gpg30

D 65536

SOLVENT

NS 21388

DS 2

SWH 18832.393 Hz

FIDRES 0.287360 Hz

AQ 1.7400308 sec

RG 8192

DW 26.550 usec

DE 6.00 usec

TE 300.0 K
27 D1 0.00300000 sec

D11 0.03000000 sec

D1z 0.00002000 sec

============ CHANNEL fl =========

NUC1 13C

Pl 7.60 usec

PL1 -3.00 dB

SFO1 75.4756431 MHz

============ CHANNEL 2 =========

CPDPRG2 waltzlé

NUC2 1H

PCPD2 80.00 usec

PL2 2.00 dB

PL12 17.55 dB

PL13 19.00 dB

SFO2 300.1315007 MHz

F2 - Processing parameters

ST 131072

SF 75.4677190 MHz

WDW EM

SSB 0

LB 3.00 Hz

GB 0

PC 1.40

I
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Current Data Parameters

NAME . gx358w.101
EXPNO 1
PROCNO 1

DU /m

USER ging

F2 - Acquisition Parameters
Date_ 20030908

Time 22.12
INSTRUM dpx300
PROBHD 5 mm QNP 1H
PULPROG 2930

TD 32768
SOLVENT

NS 100

DS 2

SWH 4496.403 Hz
FIDRES 0.137219 Hz
AQ 3.6438515 sec
RG 574.7

DW 111.200 usec
DE 6.00 usec
TE 300.0 K

D1 1.50000000 sec
============ CHANNEL fl =========
NUC1 1H

Pl 8.20 usec
PL1 -3.00 dB
SFO1 300.1319000 MHz
F2 - Processing parameters
ST 32768

SF 300.1300063 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME gx358w.101
EXPNO 2
PROCNO 1

DU /m
USER ging

F2 - Acquisition Parameters
Date_ 20030908

Time 22.26
INSTRUM dpx300
PROBHD 5 mm QNP 1H
PULPROG 2gpg30

TD 65536
SOLVENT

NS 20084

DS 2

SWH 18832.393 Hz
FIDRES 0.287360 Hz
AQ 1.7400308 sec
RG 8192

DW 26.550 usec
DE 6.00 usec
TE 300.0 K

Dl 0.00300000 sec
D11 0.03000000 sec
D12 0.00002000 sec
m=========== CHANNEL f] =========
NUC1 13C

Pl 7.60 usec
PL1 -3.00 dB
SFOl 75.4756431 MHz
============ CHANNEL f2 =========:
CPDPRG2 waltzl6é

NUC2 1
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.55 dB
PL13 19.00 dB
‘SFO2 300.1315007 MHz
F2 - Processing parameters
81 131072

SF 75.4677190 Miz
WDW EM

SSB 0

LB 3.00 B2
GB 0

PC 1.40
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Current Data Parameters

MHz

MHz

Hz

NAME gx359%w.101
EXPNO 1
PROCNO 1
DU /m
USER qing
F2 - Acquisition Parameters
Date_ 20030910
Time 22.41
INSTRUM dpx400
PROBHD 5 mm BBO Z-G
PULPROG zg30
D 32768
SOLVENT CDC13
NS 100
DS 2
SWH 5995.204
FIDRES 0.182959
AQ 2.7329011
RG 1149.4
DwW 83.400
DE 6.00
TE 300.0
D1 2.00000000
============ CHANNEL f1
NUC1 1H
Pl 11.30
PL1 0.00
SFO1 400.0126001
F2 - Processing parameters
ST 65536
SF 400.0100000
WDW EM
SSB 0
LB 0.70
GB 0
PC 1.00
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Current Data Parameters

NAME qx366y.101
EXPNO 2
PROCNOC 1

DU /m
USER qging

F2 - Acquisition Parameters
Date_ 20031004

Time 8.00
INSTRUM dpxz300
PROBHD 5 mm QNP 1H
PULPROG zgpg30

TD 65536
SOLVENT

NS 20000

DS 2

SWH 18832.393 Hz
FIDRES 0.287360 Hz
AQ 1.7400308 sec
RG 8192

DW 26.550 usec
DE 6.00 usec
TE 300.0 K

D1 0.00300000 sec
D11 0.03000000 sec
D12 0.00002000 sec
============ CHANNEL fl =========
NUC1 13C

Pl 7.60 usec
PL1 ~3.00 dB
SFO1 75.4756431 MHz
============ CHANNEL f2 =========
CPDPRG2 waltzl6é

NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.55 dB
PL13 19.00 dB
SFO2 300.1315007 MHz
F2 - Processing parameters
ST 131072

SF 75.4677190 MHz
WDW EM

$SB 0

LB 3.00 Hz
GB 0

PC 1.40



O\/ﬂ Current Data Parameters
NAME qx361lw.101

(@] EXPNO 2

PROCNO 1
DU /m
USER ging

F2 - Acquisition Parameters

ﬁU\yO Date_ 20030915
Time 12.07
MeO AcO O O INSTRUM dpx400
PROBHD 5 mm BBO Z-G
PULPROG 2930
WQ D 32768
SOLVENT CDC13
NS 1357
DS 2
SWH 5995.204 Hz
FIDRES 0.182959 Hz
AQ 2.7329011 sec
RG 1149.4
DW 83.400 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
============ CHANNEL fl =========
\ NUC1 1H
. Pl 11.30 usec
YAV / / S \ \ \\ \ PL1 0.00 dB
SFO1 400.0126001 MHz
F2 -_Processing parameters
SI 65536
SF 400.0100000 MHz
WDW EM
SSB 0
LB 0.70 Hz
GB 0
PC 1.00
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Current Data Parameters

NAME qx558w.101
EXPNO 3
PROCNO 1
DU /m
USER ging
F2 - Acquisition Parameters
Date_ 20040711
Time 8.11
INSTRUM dpx300
PROBHD 5 mm QNP 1H
PULPROG zgpg30
D 65536
O SOLVENT
NS 21000
DS 2
SWH 18832.393 Hz
FIDRES 0.287360 Hz
AQ 1.7400308 sec
RG 8192
) DW 26.550 usec
DE 6.00 usec
MeO AcO O 0] TE 300.0 K
D1 0.00300000 sec
D11 0.03000000 sec
D12 0.00002000 sec
wo ============ CHANNEL f] =========:
NUC1 13c
Pl 7.60 usec
PL1 -3.00 dB
SFO1 4m 4756431 MHz
============ CHANNEL f2 ss=======
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2Z 2.00 dB
PL12 17.55 dB
PL13 19.00 dB
SFO2 300.1315007 MHz
F2 - Processing parameters
ST 131072
SF 75.4677190 MHz
WDW EM
SSB 0
LB 3.00 Hz
GB 0
PC 1.00
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OH

Current Data Parameters

*4 NAME qx560w.101
OH EXPNO 1
PROCNO 1
DU /m
USER ging
z F2 - Acquisition Parameters
AU\WO Date_ 20040713
Time 20.01
_/\_mo >Go O O INSTRUM dpx400
PROBHD 5 mm BBO Z-G
PULPROG zg30
31 ™ 32768
SOLVENT CDC13
NS 505
DS 2
SWH 5995.204 Hz
FIDRES 0.182959 Hz
AQ 2.7329011 sec
RG 2580.3
DW 83.400 usec
DE 6.00 usec
TE 300.0 K
Dl 2.00000000 sec
============ CHANNEL fl =========
NUC1 1H
Pl 11.30 usec
PL1 0.00 dB
SFO1 400.0126001 MHz
F2 - Processing parameters
SI 65536
SF 400.0100000 MHz
\ WDW EM
SSB 0
LB 0.70 Hz
GB 0
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Current Data Parameters

NAME gx318y.101
EXPNO 1
PROCNO 1

DU /m
USER ging

F2 - Acquisition Parameters
Date_ 20030505

Time 20.08
INSTRUM dpx400
PROBHD 5 mm BBC Z-G
PULPROG zg30

D 32768
SOLVENT CDC13

NS 175

DS 2

SWH 8012.820 Hz
FIDRES 0.244532 Hz
AQ 2.0447731 sec
RG 362

DW 62.400 usec
DE 6.00 usec
TE 300.0 K

D1l 2.00000000 sec
============ CHANNEL fl =========
NUC1 1H

Pl 11.30 usec
PL1 0.00 dB
SFO1 400.0140001 MHz

F2 - Processing parameters
SI 65536

SF 400.0100000 MHz
WDW EM
SSB 0
LB 0.70 Hz
GB 0
PC 1.00
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MeO OH O OH
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Current Data Parameters

MHz

cm
Ppm

Hz

ppm

Hz
ppm/cm

NAME qx318y.101
EXPNO 2
PROCNO 1
DU /m
USER ging
F2 - Acquisition Parameters
Date_ 20030517
Time 22.29
INSTRUM dpx300
PROBHD 5 mm QNP 1H
PULPROG zg30
TD 32768
SOLVENT

NS 32
DS 2
SWH 4496.403
FIDRES 0.137219
AQ 3.6438515
RG 406.4
DW 111.200
DE 6.00
TE 300.0
D1 1.50000000
============ CHANNEL f1
NUCL 18
Pl 8.20
PL1 -3.00
SFOL 300.1319000
F2 - Processing parameters
SI 32768
SF 300.1300063
WDW EM
SSB 0
LB . 0.30
GB 0
PC 1.00
1D NMR plot parameters
CX 20.00
FlP 7.472
Fl 2242.52
F2P 4.695
F2 1409.14
PPMCM 0.13884
HZCM 41.66925

Hz/cm
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Current Data Parameters

NAME qx363y.101

EXPNO 1

ﬁu PROCNO ol

H DU /m

mu USER ging
F2 - Acquisition Parameters
Date_ 20030922
, Time 14.16
x INSTRUM dpx400
PROBHD 5 mm BBO Z2-G
OAc O 0] PULPROG 2930
MeO AcO O ™D 32768
SOLVENT CDC13
NS 157
DS 2
SwWH 5995.204 Hz
34 FIDRES 0.182959 Hz
AQ 2.7329011 sec
RG 2048
DW 83.400 usec
DE 6.00 usec
TE 300.0 K
D1 2.00000000 sec
============ CHANNEL fl ========- .
NUC1 1H
Pl 11.30 usec
PL1 0.00 dB
SFO1 400.0126001 MHz
F2 - Processing parameters
SI 65536
SF 400.0100000 MHz
WDW EM
SSB 0
LB 0.70 Hz
GB 0
y \ PC 1.00
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Current Data Parameters

NAME qx358w.101
EXPNO 2
PROCNO 1
DU /m
USER ging
++ ﬁu F2 - Acquisition Parameters
O Date_ 20030908
Time 22.26
INSTRUM dpx300
PROBHD 5 mm QNP 1H
‘0, PULPROG zgpg30
\nxﬂw\ ™ 65536
SOLVENT
MeO AcO 0 Q § s 20081
SWH 18832.393 Hz
FIDRES 0.287360 Hz
AQ 1.7400308 sec
RG 8192
WN_. DW 26.550 usec
DE 6.00 usec
TE 300.0 K
D1 0.00300000 sec
D11 0.03000000 sec
D12 0.00002000 sec
============ CHANNEL fl =========
NUC1 13C
Pl 7.60 usec
PL1 -3.00 dB
SFO1 75.4756431 MHz

CHANNEL f2

CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 2.00 dB
PL12 17.55 dB
PL13 19.00 dB
SF02 300.1315007 MHz
F2 - Processing parameters
SI 131072

SF 75.4677190 MHz
WDW EM

SSB 0

LB 3.00 Hz
GB 0

PC 1.40
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