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Details on Characterization of Selected Compounds

Compound 28. In 28, the CH; of the ethyl
group appeared as a triplet at 0.88 ppm (J =
7.5 Hz) in its 'H NMR (Figure 1). 'H-'H
COSY then allowed the determination of the
positions of the CH, of the ethyl group as
being buried in the multiplets at 1.65 and  'H-'HCOSY in 28 NOESY in 28
1.80 ppm. The ring fusion proton H, was

again distinctive, appearing as a doublet at 1.81 ppm (J = 5.1 Hz, the only proton
expected to appear as a doublet in the molecule). That in turn coupled into the proton on
the carbon bearing the side chain at 2.55 ppm. Using similar correlations, the protons on
the side chain were identified. In order to determine the relative stereochemistry of the
major isomer in 28, the compound was subjected to 2D-NOE experiments, which
revealed that the azide-containing side chain, H,, and the ethyl group were cis to each
other. Hence the major isomer was determined as the one in which the side chain
occupies a [3-orientation as depicted.

Compound 6. The point of entry for 0

establishing the proton signals in 6 was the N

CH,; (triplet at 1.0 ppm) of the ethyl group 7 o

(Figure 2). COSY data then unambiguously H

established the positions of the CH, of the ethyl © H\)

group (1.50 ppm), and protons at C-7 (triplet, J/ COSY correlations in 6 H NOE data for 6

= 5.9 Hz, 2.86 ppm) and C-21 (doublet, J = 5.0 Hz, 3.63 ppm, furthest downfield). The
protons at C-7, C-21 and the ethyl group at C-22 in 6 were determined to be cis to one
other ("H NOE data, aspidospermidine numbering), thus establishing the stereochemistry
of 6 as shown.

Compound 29 was subjected to X-ray crystallographic analysis. The cif file of this
structure is included as a separate piece of Supporting Information.

P

Compound 7. Selected '"H NOE correlations in 7 are shown below.
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Compound 31. The molecular weight
of 31 was determined to be 280 and
thus having the probable molecular
formula C,,H,,N, (2 protons fewer
than aspidospermidine). Also
apparent from the "C NMR of the
compound was the presence of 8
aromatic signals indicating an intact 32 HMBC data in 31 NOE data in 31
indole ring system. DEPT analysis indicated the presence of 7 methylenes, 2 methines, 4
aromatic protons, and 1 methyl group in the molecule. In addition to the more routine
signals, a key feature of the proton spectrum was 2 geminal protons (H, and H,, 2.51 and
2.79 ppm, J = 15.0 Hz) that were coupled only to each other (Figure 5). HMQC (single-
bond 1H-13C correlations) assigned all the protons to their respective carbons and
HMBC data (2,3-bond 1H-13C correlations) showed that Ha and Hb correlated into the
indole system, the carbon bearing the ethyl group, and the carbon of Hc. Hc was coupled
to Hd as determined by 1H-1H COSY experiments. These results set up 32 to be the
probable partial structure. Stereochemical assignments were then deduced by 1D and 2D
NOE experiments as depicted.

Additional Experimental Details

General. 'H and "C NMR spectra were recorded at the field strengths noted for
particular compounds. All NMR samples were dissolved in CDCl;, and the chemical
shifts are expressed in parts per million (8) relative to tetramethylsilane as an internal
reference. Abbreviations are s, singlet; d, doublet; t, triplet; g, quartet; br, broad; m,
multiplet. Melting points are uncorrected. All mass spectra measurements were carried
out in-house. Optical rotations were taken on at ambient temperature; the concentrations
are reported in g/100 mL. Elemental analyses were performed in-house. All
chromatography was performed using silica gel (32-63 mesh) with the indicated solvent
mixtures. Tetrahydrofuran was distilled from sodium benzophenone ketyl,
dichloromethane and triethylamine were distilled from calcium hydride, and all other
solvents were used without further purification. Reaction flasks were flame-dried and
cooled under argon, and all reactions were conducted under a positive pressure of dry
argon.

4-Benzyloxy-1-butanol.' 1,4-Butanediol (20.3 g, 226 mmol) was added dropwise
to an ice-cooled suspension of sodium hydride (4.33 g, 180 mmol) in DMF (200 mL).
The resulting mixture was warmed to rt, treated with benzyl bromide (30.9 g, 180 mmol),
and allowed to react for 20 h. The reaction mixture was then poured into H,O, and
extracted with Et,O. The combined organic layers were washed with brine, dried over
MgSO,, and concentrated in vacuo to yield a light yellow oil (27.9 g, 86%). IR (film)
3390 cm™'; '"H NMR (400 MHz, CDCI,) § 1.72 (m, 4H), 2.40 (br s, 1H), 3.54 (t, /= 5.6
Hz, 2H), 3.66 (t, J = 5.7 Hz, 2H), 4.55 (s, 2H), 7.34 (m, 5H); "C NMR (75 MHz, CDCl,)
0 27.1,30.5, 63.1, 70.8, 73.5, 128.1, 128.2, 128.8, 138.6; CIMS m/z (relative intensity)
181 (MH*, 100), 136 (50), 91 (95).

4-Benzyloxybutyraldehyde.' PCC (40.5 g, 188 mmol) was added in a single
portion to a solution of the above alcohol (22.5 g, 125 mmol) in CH,Cl, (300 mL)

S-4



maintained at rt. After 3 h, the reaction mixture was diluted with Et,O (300 mL) and
filtered through a silica gel plug. The filtrate was concentrated to approximately 50 mL
and the resulting solution was distilled under high vacuum to yield 12.9 g (58%) of the
title compound (bp 115-118 °C/1.0 Torr) as a clear liquid. IR (film) 1715 cm™; '"H NMR
(300 MHz, CDCl,) 8 1.95 (m, 2H), 2.55 (t, /= 7.1 Hz, 2H), 3.50 (t, J = 6.1 Hz, 2H), 4.50
(s, 2H), 7.30 (m, 5H), 9.78 (s, 1H); "C NMR (75 MHz, CDCL,) § 22.6, 40.9, 69.2, 72.9,
127.6, 128.4, 138.3, 202.2; CIMS m/z (relative intensity) 179 (MH*, 60), 91 (100).
6-Benzyloxy-1-hexen-3-ol. A solution of the above aldehyde (10.9 g, 61.0
mmol) in THF (20 mL) was added dropwise to a rt solution of vinyl magnesium bromide
(1 M in THF, 80.0 mL, 80.0 mmol). The reaction mixture was stirred for an additional 30
min before it was carefully poured over ice-cold 1 M HCI and extracted with Et,O. The
combined organic layers were washed successively with H,O and brine, dried over
MgSO, and concentrated in vacuo. The resulting oil was distilled under high vacuum to
yield 11.1 g (88%) of the title compound (bp 145-155 °C/1.0 Torr) as a clear thin oil. IR
(film) 3400 cm™; '"H NMR (400 MHz, CDCI,) & 1.82-1.60 (m, 4H), 2.50 (br s, 1H), 3.54
(t,J=5.9 Hz, 2H), 4.16 (q, J = 5.9 Hz, 1H), 4.54 (s, 2H), 5.12 (d, / = 10.4 Hz, 1H), 5.25
(d, J=17.2 Hz, 1H), 5.90 (ddd, J = 17.0, 10.6, 6.1 Hz, 1H), 7.32 (m, 5H); "C NMR (100
MHz, CDCL,)  26.2, 34.7,70.8, 73.1, 73.4, 114.9, 128.06, 128.12, 128.8, 138.6, 141.5;
CIMS m/z (relative intensity) 207 (MH*, 15), 189 (100), 171 (50). Anal. calcd for
C;H;O,: C, 75.69; H, 8.79, found: C, 75.57; H, 9.00.
7aR-Ethyl-1,2,3,6,7,7a-hexahydroinden-5-one (9). A solution of 2-
ethylcyclopentanone® (5.36 g, 47.9 mmol), (S)-a-methylbenzylamine (5.22 g, 43.1 mmol)
and p-TsOH (0.01 g) in benzene (50 mL) was thoroughly degassed and then allowed to
reflux for 24 h using a Dean-Stark trap to remove H,O. After the theoretical amount of
H,O had been removed, the remaining benzene was distilled off at atmospheric pressure
and the crude imine pot residue was cooled to rt and used directly in the next step. Methyl
vinyl ketone (3.93 g, 56 mmol) and hydroquinone (ca. 0.025 g) were added to the imine
and the resulting solution was heated at 60 °C for 44 h, cooled to rt, diluted with aqueous
acetic acid (10%, 30 mL) and MeOH (15 mL), and the resulting biphasic solution was
stirred vigorously for 2 h. The mixture was then poured over 1 M HCl and extracted with
Et,0. The combined organic layers were successively washed with saturated aqueous
NaHCO; and brine, dried over MgSO,, and concentrated in vacuo. The resulting residue
was added to a solution of sodium methoxide (3.0 g, 86.2 mmol) in methanol (70 mL)
and allowed to reflux for 24 h. After this time, the reaction mixture was cooled to rt and
IN HCI was added in a dropwise manner until the pH was adjusted to 2.0 and the
reaction mixture stirred for an additional 15 min. The aqueous layer was extracted with
Et,0 (6 x 100 mL) and the organic layer washed with a saturated aqueous solution of
NaHCO; (3 x 100 mL), H,O (1 x 100 mL), brine (1 x 100 mL), dried over MgSO,,
concentrated and purified by distillation to afford 2.2 g (31%) of 9 (R, = 0.72, 30%
EtOAc/hexanes) as a clear oil. IR (neat ) 2968, 2881, 1675 cm™'; '"H NMR (400 MHz,
CDCly) 60.93 (t, J = 7.4 Hz, 3H), 1.20-1.32 (m, 1H), 1.38-1.52 (m, 2H), 1.63 (dt, J =
13.7, 5.2 Hz, 1H), 1.75-1.90 (m, 2H), 1.96-2.00 (m, 1H), 2.17-2.32 (m, 2H), 2.38-2.50
(m, 2H), 2.60-2.72 (m, 1H), 5.78 (s, 1H); "C NMR (100 MHz, CDCL,) & 8.9, 20.9, 25.4,
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30.8, 31.2, 33.2, 35.7,45.8, 120.9, 179.2, 199.4; CIMS m/z (relative intensity) 165 (MH",
100), 136 (16), 122 (18); HRMS calcd for C,;H,;,0: 165.1279, found: 165.1267.

7aR-Ethyl-3R-hydroxy-1,2,3,6,7,7a-hexahydroinden-5-one. The enone 9
(0.039 g, 0.24 mmol) and p-TsOH (0.011 g, 0.06 mmol) were added to
isopropenylacetate (5 mL) and the reaction mixture heated at 105 °C for 1.5 h. After this
time the reaction mixture was cooled to room temperature and diluted with Et,O (50 mL).
The organic layer was washed with a saturated aqueous solution of NaHCO; (10 mL),
H,O (10 mL), dried over MgSQO,, concentrated to a light brown oil that was used in the
next step without purification.

The crude dienol acetate was dissolved in acetone (3 mL), followed by the
addition of H,O (1 mL), a saturated aqueous solution of NaHCO, (1 mL)and Oxone (0.40
g). The resulting reaction mixture was stirred at rt for 45 min. The reaction mixture was
diluted with H,O (5 mL) and the aqueous layer was extracted with EtOAc (2 x 20 mL).
The organic layer was washed with brine, dried over MgSO, and concentrated to give the
title compound (R, = 0.28, 30% EtOAc/hexanes) as a colorless oil that was used in the
next step without purification. [a], = —-66.2 (¢ 1.7, CH,Cl,); IR (neat) 3405, 2960, 1666
cm™; '"H NMR (400 MHz, CDCl;) 6 0.92 ¢, J = 7.4 Hz, 3H), 1.43-1.64 (m, 4H), 1.75-
1.87 (m, 3H), 2.17 (ddd, J = 2.0, 5.0, 15.0 Hz, 1H), 2.25-2.29 (m, 1H), 2.35 (m, 1H),
2.42-2.46 (m, 1H), 4.78 (dt, J = 2.0, 8.0 Hz, 1H), 5.94 (d, J = 2.0 Hz, 1H); "C NMR (100
MHz, CDCL) 6 9.1, 29.1, 32.2, 32.5, 33.0, 33.7, 43.2, 73.2, 119.2, 178.9, 199.6; CIMS
m/z (relative intensity) 181 (MH", 100), 124 (14); HRMS calcd for C,;H;;0,: 181.1228,
found: 181.1231.

6-Benzyloxy-1-hexen-3-one (10).’ Jones reagent (8§ M in H>O, 21.0 mL, 168
mmol) was added dropwise to a 0 °C solution of the above alcohol (11.1 g, 53.8 mmol)
dissolved in 20 mL of acetone. After the addition was complete the reaction was poured
over H,O and extracted with Et,0. The combined organic layers were washed with brine,
dried over MgSO,, and concentrated in vacuo. The resulting residue was treated with ca.
200 mg of hydroquinone and distilled under high vacuum to yield 8.80 g (80%) of 10 (bp
135-145 °C/1.0 Torr) as a light yellow oil. IR (film) 1690, 1670 cm™"; "H NMR (400
MHz, CDCL;) 6 1.97 (m, 2H), 2.75 (t, J = 7.2 Hz, 2H), 3.54 (t, J = 6.1 Hz, 2H), 4.55 (s,
2H), 5.84 (dd, J=10.4, 1.2 Hz, 1H), 6.25 (dd, J=17.7, 1.2 Hz, 1H), 6.38 (dd, /= 17.7,
10.4 Hz, 1H), 7.35 (m, 5H); "C NMR (100 MHz, CDCl;) § 24.4, 36.6, 69.6, 69.7, 73.3,
116.5, 128.0, 128.1, 128.5, 128.8, 137.0, 138.8, 201.0; CIMS m/z (relative intensity) 205
(MH*, 20), 97 (90).

3aS-Ethyl-3,3a,4,5-tetrahydro-2H-inden-1,6-dione (15). The above alcohol
(1.52 mmol) was dissolved in CH,Cl, (7 mL) and PCC (0.65 g, 3.04 mmol) was added in
one portion. The reaction mixture was stirred at rt for 1.5 h after which time the organic
layer was filtered through a pad of silica gel, concentrated and purified by
chromatography (10% EtOAc/hexanes) to afford 0.226 g of 15 (84% from 9) as a yellow
solid. Mp = 107-109 °C; [a], = -289.2 (¢ 0.204, CHCl,); IR (neat) 2960, 2881, 1728,
1684 cm™'; '"H NMR (400 MHz, CDCl,) 8 1.02 (t, J = 7.4 Hz, 3H), 1.53-1.64 (m, 3H),
1.84 (dt, J = 13.7, 5.5 Hz, 1H), 2.28-2.39 (m, 2H), 2.47-2.55 (m, 4H), 6.30 (s, 1H); °C
NMR (100 MHz, CDCl,) 6 9.3, 26.8, 30.5, 32.8, 33.7, 36.0, 42.9, 122.7, 161.7, 200.1,
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207.6; CIMS m/z (relative intensity) 179 (MH", 100), 150 (37), 137 (28), 121 (16), 107
(11), 93 (11), 79 (15), 65 (12); HRMS calcd for C,;H,,BrO (M*+H): 271.0698, found:
271.0710.

4-(2°-Bromoethyl)-7aR-ethyl-1,2,3,6,7,7a-hexahydroinden-5-one (16a). Boron
tribromide (1 M in CH,Cl,, 1.34 mL, 1.34 mmol) was added dropwise to a -78 °C
solution of benzyl ether 8 (0.20 g, 0.67 mmol) in CH,Cl, (2 mL). The reaction was then
allowed to stir without external cooling for 3 h before it was poured over saturated
aqueous NaHCO,, extracted with CH,Cl,, dried over Na,SO,, and concentrated in vacuo.
The resulting crude product residue was purified by chromatography (20% Et,O/hexanes)
to yield 0.10 g (55%) of 16a (Ry= 0.30, 20% Et,O/hexanes) as a clear oil. [a], =-27.4 (¢
1.2, CH,Cl,); IR (film) 1650 cm™; '"H NMR (400 MHz, CDCl,) § 0.94 (t, J = 7.4 Hz, 3H),
1.30 (m, 1H), 1.46 (q, J =7.5 Hz, 2H), 1.66 (td, J = 13.8, 5.4 Hz, 1H), 1.84 (m, 2H), 2.05
(m, 1H), 2.18 (ddd, J = 13.3, 5.3, 1.9 Hz, 1H), 2.34 (ddd, J = 18.2, 5.4, 1.9 Hz, 1H), 2.49
(ddd, J = 18.3, 14.2, 5.3 Hz, 1H), 2.58-2.84 (m, 4H), 3.48 (td, J = 7.0, 0.7 Hz, 2H); "°C
NMR (100 MHz, CDCl,) 8 9.6, 22.0, 26.0, 30.5, 30.6, 31.2, 32.6, 33.8, 36.8, 47.0, 128.6,
176.5, 198.7; CIMS m/z (relative intensity) 273 (MH,", 100), 271 (M", 100), 191 (25);
HRMS calcd for C,;H,,0: 271.0698, found: 271.0710.

4-(2°-Chloroethyl)-7aR-ethyl-1,2,3,6,7,7a-hexahydroinden-5-one (16b). Boron
trichloride (1 M solution in CH,Cl,, 3.40 mL, 3.40 mmol) was added dropwise to a -78
°C solution of benzyl ether 8 (0.60 g, 2.01 mmol) in CH,Cl, (6 mL). The reaction was
then allowed to stir without external cooling for 45 min before it was poured over
saturated aqueous NaHCO,, extracted with CH,Cl,, dried over Na,SO,, and concentrated
in vacuo. The resulting crude product residue was purified by chromatography (20%
Et,O/hexanes), to yield 0.38 g (84%) of the chloride 16b (Ry= 0.30, 20% Et,O/hexanes)
as a light yellow oil. [a], = =30.2 (¢ 4.1, CH,CL); IR (film) 1650 cm™; '"H NMR (400
MHz, CDCl,) 8 0.94 (t, J = 7.5 Hz, 3H), 1.30 (td, J = 12.4, 10.0 Hz, 1H), 1.47 (q, J = 7.4
Hz, 2H), 1.66 (td, J = 13.8, 5.3 Hz, 1H), 1.84 (m, 2H), 2.01 (dt, J = 12.5, 4.0 Hz, 1H),
2.18 (ddd, J =13.3,5.3, 1.9 Hz, 1H), 2.35 (ddd, J = 18.3, 5.4, 1.9 Hz, 1H), 2.49 (ddd, J =
18.3, 14.2, 5.3 Hz, 1H), 2.65 (m, 4H), 3.61 (td, J = 6.9, 2.3 Hz, 2H); °*C NMR (100 MHz,
CDCl,) 8 9.6, 22.0, 26.0, 30.48, 30.55, 31.2, 33.8, 36.8, 44.0, 46.9, 127.8, 176.7, 198.8;
CIMS m/z (relative intensity) 227 (MH*, 90), 191 (50), 161 (15), 91 (15). Anal. calcd for
C;H,,ClO: C, 68.86; H, 8.45, found: C, 68.98; H, 8.50.

7-(2°-Chloroethyl)-3aS-ethyl-3,3a,4,5-tetrahydro-2H-indene-1,6-dione (17). A
solution of chloride 16b (0.70 g, 3.1 mmol) and isopropenyl acetate (12 mL) was treated
with p-TsOH (0.30 g) and heated at reflux for 1.5 h. The reaction was then cooled to rt,
diluted with Et,O, washed successively with saturated NaHCO, and brine, and dried over
Na,SO,. The resulting solution was concentrated in vacuo to yield 0.83 g (100%) of
dienol acetate as a light yellow oil. [a], = +23.4 (¢ 2.3, CH,CL); IR (film) 1750 cm™; 'H
NMR (400 MHz, CDCl,) 6 0.87 (t, J = 7.5 Hz, 3H), 1.58-1.31 (m, 4H), 1.95 (dd, J =
12.9, 6.3 Hz, 1H), 2.00 (dd, J = 12.6, 7.5 Hz, 1H), 2.12 (m, 1H), 2.20 (s, 3H), 2.33 (m,
1H), 2.48 (m, 2H), 2.60 (m, 1H), 2.67 (ddd, J = 13.5, 9.8, 7.1 Hz, 1H), 3.49 (m, 2H), 5.58
(s, 1H).
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This sensitive material was directly dissolved in a mixture of acetone (20 mL),
saturated aqueous NaHCO, (10 mL), and H,O (5 mL), and treated with 3.5 g of Oxone.
After 30 min the reaction was poured over H,O and extracted with EtOAc. The combined
organic layers were washed with brine, dried over Na,SO,, and concentrated in vacuo,
and the resulting residue was purified by chromatography (50% Et,O/hexanes), to yield
0.60 g (80%) of the allylic alcohol (Rf=0.20, 50% Et,O/hexanes) as a clear oil. [a], =
—16.4 (¢ 1.8, CH,Cl,); IR (film) 3400, 1650 cm™'; '"H NMR (400 MHz, CDCL,) 6 0.92 (t, J
= 7.4 Hz, 3H), 1.42 (m, 2H), 1.63 (m, 1H), 1.76 (m, 1H), 1.83 (m, 1H), 1.92 (m, 1H),
2.04 (m, 1H), 2.14 (m, 1H), 2.21 (m, 1H), 2.42 (m, 1H), 2.48 (m, 1H), 2.80 (m, 1H), 2.98
(m, 1H), 3.70 (m, 2H), 4.97 (d, J = 6.3 Hz, 1H); °C NMR (100 MHz, CDCl3) § 9.8, 27.7,
30.4, 31.3, 33.6, 33.7, 33.9, 44.3, 46.6, 72.9, 130.5, 175.5, 199.9; CIMS m/z (relative
intensity) 243 (MH™, 90), 207 (50), 180 (25).

A solution of allylic alcohol (0.67 g, 2.8 mmol) in CH,Cl, (30 mL), maintained at
rt, was treated with PCC (1.2 g, 5.5 mmol) and stirred for 3 h. The reaction was then
diluted with Et,O and filtered through a silica gel plug. The filtrate was concentrated in
vacuo and the resulting crude product residue was purified by chromatography (30%
Et,O/hexanes), to yield 0.45 g (68%) of 17 (Ry = 0.20, 30% Et,O/hexanes) as a yellow
solid: mp = 54-55 °C; [a], = -211.6 (¢ 1.4, CH,CL); IR (film) 1705, 1665 cm™"; '"H NMR
(400 MHz, CDCl,) 6 1.01 (t, J = 7.4 Hz, 3H), 1.57 (m, 3H), 1.86 (td, J = 13.6, 6.0 Hz,
1H), 2.25 (ddd, J = 13.0, 7.9, 2.3 Hz, 1H), 2.31 (ddd, J = 13.5, 5.1, 2.3 Hz, 1H), 2.41-
2.62 (m, 4H), 3.13 (m, 1H), 3.29 (dt, J = 12.5, 7.2 Hz, 1H), 3.56 (m, 2H); °C NMR (100
MHz, CDCl,) 9 26.3, 27.7, 30.5, 32.5, 33.7, 37.0, 43.6, 44.3, 135.6, 156.6, 200.3, 209.5;
CIMS m/z (relative intensity) 241 (MH*, 30), 240 (M*, 50), 211 (40), 175 (100).

7-(2°-Chloroethyl)-3aS-ethyl-7aR-hexahydroindene-1,6-dione (18).
Concentrated HCI (12 M, 0.91 mL, 11.0 mmol) and sodium iodide (1.64 g, 11.0 mmol)
were added to a solution of enedione 17 (0.33 g, 1.37 mmol) in acetone (50 mL)
maintained at rt. After 15 min the reaction was diluted with Et,O and washed
successively with 10% aqueous Na,S,0, (until the organic layer remained colorless),
H,0, and brine. The resulting organic layer was dried over Na,SO, and concentrated in
vacuo to give a crude product residue that was purified by chromatography (30%
Et,O/hexanes), to yield 0.31 g (93%) of a ~1:1 diastereomeric mixture of 18 (R¢= 0.15)
as a clear oil. IR (film) 1725, 1700 cm™; '"H NMR (400 MHz, CDCl,) 8 0.91 (t, J = 7.4
Hz, 3H), 1.05 (t, J = 7.4 Hz, 3H), 1.35-1.42 (sextet, J = 7.4 Hz, 1H), 1.49-1.53 (sextet, J
=7.4 Hz, 1H), 1.55-1.65 (m, 1H), 1.70-1.80 (m, 2H), 1.83-2.10 (m, 9H), 2.05-2.10 (m,
1H), 2.10-2.20 (m, 1H), 2.20-2.35 (m, 4H), 2.35-2.47 (m, 4H), 2.65-2.75 (m, 2H), 2.83
(q, J = 6.5 Hz, 1H), 3.50-3.58 (m, 1H), 3.61-3.67 (m, 3H); CIMS m/z (relative intensity)
243 (MH", 30), 207 (50), 180 (90); HRMS calcd for C,;H,,0, (M*+H): 207.1385, found:
207.1385.

Cyclopropane (19). A solution of 18 (0.31 g, 1.28 mmol) in THF (18 mL) was
treated with 14 drops of DBU and stirred overnight at rt. After 18 h the reaction was
diluted with Et,O, washed successively with 1M HCI and brine, dried over Na,SO,, and
concentrated in vacuo. The resulting residue was purified by chromatography (30%
Et,O/hexanes) to yield 0.20 g (76%) of 19 (Ry= 0.10) as a clear oil. [a], = -100 (¢ 0.66,
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CH,Cl,); IR (film) 1730, 1685 cm™'; '"H NMR (400 MHz, CDCl,) § 0.68 (ddd, J = 9.1,
7.1, 3.3 Hz, 1H), 0.94 (m, 1H), 1.02 (t, J = 7.5 Hz, 3H), 1.08 (ddd, J = 9.0, 7.2, 4.6 Hz,
1H), 1.60 (m, 1H), 1.69-1.93 (m, 6H), 2.01 (m, 1H), 2.24-2.45 (m, 4H); "C NMR (100
MHz, CDClL,) 6 8.6, 12.4, 20.7, 25.8, 29.3, 31.1, 31.11, 35.2, 36.2, 42.8, 61.3, 209.4,
217.3; CIMS m/z (relative intensity) 207 (MH*, 50), 150 (100).

Cyclopropane (20). To 16b (0.277 g, 0.12 mmol) in THF (2 mL) was added
DBU (0.036 g, 0.24 mmol) and the reaction mixture was heated under reflux for 5 h.
After this time the reaction mixture was cooled to rt, diluted with H,O (5 mL) and
extracted with Et,O (3 x 15 mL). The organic layer was dried over MgSO,, concentrated
in vacuo and the resulting oil was purified by chromatography (10% EtOAc/hexanes) to
afford 18 mg (78%) of 20 (R, =0.86, 20% EtOAc/hexanes) as a clear oil. IR (neat) 1693
cm™; '"H NMR (400 MHz, CDCl,) 6 0.89 (t, J = 7.4 Hz, 3H), 0.89 (buried m, 1H), 1.23
(m, 1H), 1.36 (m, 1H), 1.54-1.62 (m, 3H), 1.66-1.78 (m, 2H), 2.01-2.06 (m, 2H), 2.28 (m,
2H), 2.44 (m, 2H), 5.06 (t, J = 2.4 Hz, 1H); "C NMR (100 MHz, CDCl,) & 8.9, 16.8,
27.1, 28.5, 29.5, 30.8, 33.3, 36.1, 36.3, 49.8, 117.7, 149.0, 210.4; CIMS m/z (relative
intensity) 191 (MH*, 100), 162 (42), 91 (11); HRMS calcd for C;H,,0: 191.1436, found:
191.1460.

4-(2°-Azidoethyl)-7aR-ethyl-1,2,3,6,7,7a-hexahydroinden-5-one (21).
Cyclopropane 20 (0.030 g, 0.16 mmol), TMSN; (0.168 mL, 0.64 mmol) and Bu,NF (0.64
mL, 0.64 mmol) were combined and heated at 66 °C for 25 h. The reaction mixture was
cooled to rt and quenched with a saturated aqueous solution of NaHCO; (5 mL). The
aqueous layer was extracted with Et,O (3 x 25 mL), and the organic layer washed with a
saturated solution of NaHCO,; (5 mL), and H,O (5 mL). The organic layer was dried over
MgSO,, concentrated in vacuo and the resulting oil was purified by chromatography
(10% EtOAc/hexanes) to afford 30 mg (81%) of 21 (R;=0.59, 20% EtOAc/hexanes) as a
clear oil. IR (neat ) 2968, 2872, 2095, 1666 cm™'; '"H NMR (400 MHz, CDCl,) 8 0.91 (t, J
= 7.4 Hz, 3H), 1.22-1.32 (m, 1H), 1.44 (q, J = 7.4 Hz, 2H), 1.64 (dt, J = 13.8, 9.6 Hz,
1H), 1.80-1.88 (m, 2H), 1.97-2.04 (m, 1H), 2.17 (ddd, J = 1.6, 5.1, 13.3 Hz, 1H), 2.33
(ddd, J = 1.6, 5.2, 12.0 Hz, 1H), 2.40-2.58 (m, 3H), 2.64 (q, J = 8.3 Hz, 2H), 3.25-3.40
(m, 2H); "C NMR (100 MHz, CDCL,) § 9.0, 21.4, 25.3, 26.7, 29.8, 30.6, 33.3, 36.1, 46.4,
50.1, 127.2, 175.8, 198.3; CIMS m/z (relative intensity) 234 (MH", 100), 206 (54), 149
(16); HRMS calcd for C;H,,N;O: 234.1606, found: 234.1594.

4-(2°-Azidoethyl)-7aR-ethyl-3S-hydroxy-1,2,3,6,7,7a-hexahydroinden-5-one
(22). Enone 21 (0.019 g, 0.08 mmol) and p-TsOH (0.003 g, 0.016 mmol) were placed in
isopropenyl acetate (5 mL) and the reaction mixture heated at 105 °C for 1.5 h. After this
time the reaction mixture was cooled to room temperature and diluted with Et,O (50 mL).
The organic layer was washed with a saturated aqueous solution of NaHCO; (10 mL),
H,O (10 mL), dried over MgSQO,, concentrated to a light brown oil that was used in the
next step without purification.

The crude dienol acetate was dissolved in acetone (3 mL), followed by the
addition of H,O (1 mL), a saturated aqueous solution of NaHCO, (1 mL)and Oxone (0.40
g) and the resulting reaction mixture was stirred at rt for 45 min. The reaction mixture
was diluted with H,O (5 mL) and the aqueous layer was extracted with EtOAc (2 x 20

S-9



mL). The organic layer was washed with brine, dried over MgSO,, concentrated, and
purified by chromatography (50% EtOAc/hexanes) to afford 13 mg of 32 (65%) as a
clear oil (R, = 0.28, 20% EtOAc/hexanes). IR (neat ) 3432, 2942, 2103, 1658 cm™'; 'H
NMR (400 MHz, CDCl;) 6 0.90 (t, J = 7.4 Hz, 3H), 1.34-1.40 (m, 2H), 1.61-1.75 (m,
2H), 1.77-1.91 (m, 2H), 2.00-2.08 (m, 2H), 2.20 (ddd, J = 2.0, 5.0, 13.3 Hz, 1H), 2.38-
2.53 (m, 3H), 2.77 (td, J = 4.3, 13.8 Hz, 1H), 3.07 (br s, 1H), 3.48-3.57 (m, 2H), 4.84 (d,
J = 6.0 Hz, 1H); "C NMR (100 MHz, CDCL,) 8 9.4, 26.9, 27.2, 30.7, 32.8, 33.1, 33.5,
46.2, 50.0, 71.8, 129.5, 175.8, 199.4; CIMS m/z (relative intensity) 250 (MH", 27), 222
(29), 204 (100); HRMS calcd for C;;H,,O,N;: 250.1555, found: 250.1567.

5aS-Ethyl-8aS-decahydro-3-oxa-indacen-8-one (24). NaBH, (0.49 g, 13.0
mmol) was added to a solution of 18 (4.32 mmol) in MeOH (25 mL) at 0 °C. After
stirring the reaction mixture for 5 min it was allowed to warm to rt, stirred for an
additional 20 min, quenched with acetone (2 mL), and poured into H,O (50 mL). The
aqueous layer was extracted with Et,O (2 x 100 mL) and the organic layer was washed
with H,O (50 mL), dried over MgSO,, and concentrated to 23 which was a thick oil that
was used in the next step without purification.

NaN; (2.45 g, 37.7 mmol) was added to crude 23 (0.93 g, 3.77 mmol) in DMF (30
mL), and the reaction mixture heated at 78 °C for 17 h. The reaction was allowed to cool
to rt and poured into H,O (100 mL) and the aqueous layer was extracted with Et,O (3 x
100 mL). The organic layer was washed with brine, dried over MgSO,, and concentrated
to afford 0.87 g of a clear oil that was reacted with PCC (2.97 g, 13.7 mmol). After
stirring for 2 h at rt the reaction mixture was treated with silica gel (2 g) and diluted with
Et,O (100 mL). The reaction mixture was then filtered through a pad of silica gel and the
organic layer was concentrated to a pale yellow oil. The crude product was purified by
chromatography (30% EtOAc/hexanes) to afford 7 and 24 (4:1 mixture). For 24: IR (neat
) 2922, 1727 cm™; '"H NMR (400 MHz, CDCl,) 6 0.85-0.95 (m, 3H), 1.15-2.15 (m, 8H),
2.22-2.33 (m, 3H), 2.45-2.52 (m, 1H), 2.72-2.80 (m, 1H), 3.02-3.20 (m, 1H), 3.70-3.80
(m, 1H), 3.85-4.00 (m, 2H); CIMS m/z (relative intensity) 209 (MH", 95), 191 (100).
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F2 - Processing parameters
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F2 - Acquisition Parameters

Date 951223
Time 10.16
INSTAUM grx400
PROBHD 5 mm Multinu
PUILLPROG zgpg30
o E5536
SOLVENT CDC13
NS ' 256
05 2
SWH 23148. 148
FIDRES 0.353213
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F2 - Processing parameters
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Fe -503.07
PPHCM 11.25000
HZCM 1431.89319

MHz

Hz

en
ppm

Hz

ppom

Hz
ppm/cm
Hz/cm
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Current Oate Parameters
NAME ks?.267
EXPNO i
PROCNG 1

F2 - Acquisition Parameters

Iintegral

0.204
29.544

0.511
16,895
12.314

_

12.CEB

Date_ 961218
Time i6.13
INSTRUM drx400
PROBHD 5 mm Multinu
FULPAOG 7930
D 32768
SOLVENT CoC13
NS 16
0s 2
SWH 4789.272 Hz
FIDRES 0.146157 Hz
AG 3.4210291 sec
RG B4
il 104, 400 usec
DE 4.50 usec
TE 300.0 K
a3} 1.00000000 sec
P1 7.70 usec
DE 4.50 usec
SFO1 400. 1320007 MHZ
NUC1 iH
PL1 -6.00 dB
( F2 - Processing parameters
SI 16384
SF 400. 1300000 MHz
WOW EM
558 il
LB 0.30 Hz
GB 0
PC ’ 1.00
10 MMB plot parsmeters
e = X 20.00 cm
{ N u FiP 9.500 pom
oM vonne mins
Fi 3801.24 Hz
Fep -0.500 ppm
F2 -200.07 Hz
PPRMCM 0.50000 ppm/cm
al el je o ol HZEM 200.06500 Hz/cm
[¥s1 [20] - o T3]
55'22:3 = < EQ ™ <

1

)
)
o]
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BnO

=
O =
turrent [ () rameters
NAME ks2 287
EXPND 2
PROCNO 1

f2 - Acquisition Paraneters

Date_ 961218
Time 16.24
INSTAUM drx400
FROBHD S mm Multinu
PULPAOG 200630
n 65536
SOLVENT Coci3
NS 256
0s 2
SHH 23148. 148
FIDAES 0.353213
a4 1.4186276
AG 37768
L] 21.600
13 4.50
TE 300.0
dit 0.0360C00
ai2 0.0000700
PL13 18.00
D1 0.05000000
CPOPRGZ waltz16
PCPD2 100 .00
5F02 400, 1316005
NUC2 iH
PL2 -5.00
PLiZ 18.00
P1 5.90
13 4 FQ
5F01 100.6232933
NUCH 13C
pLY -6.00

usec
usec
MHz

g8

F? - Processing paraneters

5L 32768
SF 100.6127290
WOH EM
558 0
18 1.00
£ls) 0
PC 1.40

10 NMR plot parameters

CX 20.00
FiP 220.000
F1 22134.80
Fep -5.000
Fa -503.47
PRMCH 11.25000
HZCM 1131.689319

MHz

Hz

cm
ppm

Hz

apm

Mz
ppm/cm
Hz/cm
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1

BnO

O
8
Current Data Parameters
NANME k53.032
EXPNO N i
PROCNO i

F2 - Acguisition Parameters

Date_ 961216
Timeg 7.12
INSTRUM arx400
PRAOBHD 5 mm Multinu
PULPAOG 7130
70 32768
SOLYENT COC13
NS 16
DS 2
SHH 4789, 272
FIDRES 0.14E157
A0 3.4210291
AG 114
oW 104,400
0E 4.56
TE 300.0
D1 1.00000000
p1 7.70
DE 4.50
SFO1 4001320007
NUCH iH
PL1 -6.00

Hz
Hz

Usec
usec
K

usec
usec

MHz

dg

F2 - Processing parameters

5I 16384
SF 4001300000
WOW EM
558 ¢
LB 0.30
&8 0
PC 1.00

10 NMR plot parameters

CX 20.00
FiP 9.500
F1 3801.24
Far -0.500
Fa ~-200.07
PRAMCH 0,90000
HZCM 200.06500

MHZ

Hz

cm

pam

Hz

pRm

Hz
pom/cm
Hz/cm



pam
188.908
77.767
77.449
77.132

e L. 1ell

T by 12

175 . 456
139.1486
126.681
128 346
127.826
127 777
36.B43
33.855
25.951
21.959

9.618

——— 46,6596
s 80350

%

i
X

BnQO

9]
8
Currant Data Parameters
NAME ks3.032
EXPNO 2
PROCNHD 1

F2 - Agcuisition Parameters

Date_ 961216
Time 7.34
INSTAUM drx 400
PROBHD 5 mm Multinu
PULPROG zgpg30
s 655536
SOLVENT CDC13
N5 256
bs 2
SHH 23148. 148
FIDAES 0.353213
AG 1.4166278
RG 32768
oW 21.600
OE 450
TE 300.0
dit 0.0300000
diz 0.0000200
PL{3 if.00
Di 0.05000000
CROPRG2 waltzib
PCAD2 100. 00
SF02 400, 1318003
NUC2 1
pL2 ~6.00
PLiZ 18.00
P1i B.90
DE 4.50
S5F01 100.6232933
NUC1 13C
PL1 -B6.00

usec
MHz

dB
dh
ugec
UsSEC
MHz

dB

Fe - Processing parameters

51 32768
5F 100.6127290
WOk EM
55B 0
LB 1.00
GB 0
FC 1.40

10 NMR plot parameters

CX 20.C8
Fip 220.0C0
Fi 22134 80
F2p -5.000
F2 -503.07
PPMEM 11.25000
HZICM 1131.8931%

MRz

cm
ppm
Hz

ppm
Hz

npm/cm

Hz /em
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g

1

O
16a

Coreent Deta Paremaiers
HANE kg, 143
THPHG H
BRI H
Fg - Aopuisiiien Paramelers
Bate Q70430
Time 13 .08
INGTRM drxdfn
PROBHD %o Moltthu
FLLPRDG 75
k1] 32266
SILYENRT £OC13
w3 18
i 2
e 4763.272 Hz
FInREs Q. 1AB1587 Hy
3 T ASLOESY ser
HE P14
oW 104 400 yseo
il 4.80 useg
133 3606 K
HH { AUEGEG ser
41 770 useo
i 450 ysec
gFot D0 EFIO0GT Wiz
Lt i#
PLE -6 .00 4B
F2 - Processing paramelars
81 16384
gF AG0 . 300000 MH2
Wi 23
558 ¢
LB .30 Hz
44 [¢]
L .00
10 WMR plnl parameiers
Cx 26,00 om
Fip & 500 ppe
£ 3804 04
ERp =0, 500 pom
¥z -200 07 H2
s e 3. 50000 pomdor
HZIEH 200 GEROD xfoe



il

-108.686

-176. 499

s el OB

77. 761
77.443
e 77,406

T

46.988

e
T et
O W
m
o M}
b

.208

31

21.953
9.867

o

Br.

O
16a
Current Date Parameters
NANE ksZ 193
EXPRG z
SROCND §

F2 - Acguisition Paraseters

Date_ 570430

Tize 3.3t
TNSTRUM grx 400
FROBHD 5 mr Multing
FUEPROG 750g30

10 65536
STEVENT £oCi13

NS 512

[ 2

S 23148 148 5z
FIORES 0.353213 w2
AG 1 4158276 sec
86 32768

On 21.800 usec
o 4.5 ysec
e 300.0 &
oLt 9_0300000 sec
oi2 {.0000200 sec
PL13 48.00 a8
o1 0.05000000 sec
CPOPRG2 waltzig
PCPO2 400,00 usec
SFG2 400 1316005 MHz
M2 1H

PL2 ~6.00 o8
PL12 18.00 o8B
A1 B.50 usec
OE 4 50 yset
SFot 100 . 6232933 Wz
NCt $3C

PLs -6.00 o8B

F2 - Processing parameters

sI 32768
5 400 6127290 MHz
HOW EM
§58 0
Le 1.00 Hz
68 ]
PC 1.40

13 NMA plot parameters

Cx 20.00 ce
FtP £20.000 zpa
Fi 22134 80 Hz
F2p -5.000 pp=
F2 -503.07 Hz
FENCM 11.25000 ppa/ce

HICM 1131.8313 Hz/cm



Ci

O
16b
Current Data Parameters
MAME ks3.057
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date__ 961216
Time 12.55
INSTAUM drx400
PRO8HD 5 mm Multinu
PULPROG 2930
- s} 32768
r- SOLVENT coc13
NS 16
0s 2
SHH 4789.272 Hz
FIDRES 0.146157 Hz
AQ 3.4210291 sec
RG 114 .
OW 104.400 usec
DE 4.50 usec
TE 300.0 K
D1 1.00000000 sec
P1 7.70 usec
DE 4.50 usec
SFO1 400 . 1220007 MHz
NUC1 iH
PL -6.00 a8
F2 - Processing parameters
SI 16384
SF 400. 1300000 MHz
HOR EM
558 0
LB 0.30 Hz
68 0
PC 1.00
10 KMR plot parameters
CX 20.00 cm
Fip 9.500 ppm
Fi 3801 .24 Hz
Fap ~0.500 ppm
F2 -200.07 Hz
PPMCM 0.50000 ppm/cm
= a it o HZCM 200.06500 Hz/cm
- i = i
: o g .
WIlIIIIIJIIIIISIIIII:IIIIIIlIIJIIIIllII]IIIIIIIIIIIIIIIIIIIII-Il]IIII5IIIlllillslltllflllllilliIlm

ppm 9 8 7 6 5 4 a g 1



ppm

198.755

176.7189

127.760

71,758
77.436
77.119

46.941
T 44.044

- 36.771

e
S

33.820

uy
m
o
-
m

.958

W ™~
= N~ =
o= o
(=l e s
™M ™M

21
——— 8.588

Cl

O
16b
Current Data Parameters
NAME ks3.057
EXPNO 2
PROCNO i

F2 - Acguisition Parameters

Date_ 961216
Time 13.23
INSTRUM drx400
PROSHD 5 mm Multinu
PULPROG zgpg30
TO 65536
SOLVENT COC13
NS 256
0s 2
SWH 23148. 148
FIDRES 0.353243
3] 1.4156276
" RB 32768
Ow 21.600
DE 4.50
TE 300.0
1! 0.0300000
42 0.0000200
PL13 18.00
01 0.05000000
CPOPRG2 waltz1b
PCPO2 - §00.00
SF02 400. 1316005
NUCZ2 iH
P2 -6.00
PLi2 i8.00
P1 6.90
BE 4.50
SFO4 100.6232933
NUC 1 13C
PLi -6.00

usec
MHz

ag
a8
usec
UsEec
MHz

d8

F2 - Processing parameters

S1 32768
SF 100.6127290
WOW EM
558 0
LB 1.00
68 0
PC 1.40

10 NMR plot parameters

14 20.00
FiP 220.000
F1 22134 .80
Fep -5.000
F2 -503.07
PPMCM $1.25000
HICM 1131.89319

MHz

Hz

cm
ppm
Hz
ppm

ppe/cm
Hz/cm
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17
Current Data Parameters
NAME ks3.274
EXPNO ¥
PROCNO 1

F2 - Acquisition Parameters

Date_ 970422
Time 15.07
INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG 2930
T0 32768
SOLVENT COC13
NS i6
s 2
SHH 4789272
FIDRES 0.146157
AQ 3.4210291
RG 93.5
OW 104 . 400
DE 4.50
TE 300.0
D1 1.00000000
P1 71.70
DE 4.50
SFO4 400. 1320007
NUC{ iH
PL1 -6.00

Hz
Hz
SEC

usec
usec
K
5ecC
usec
usec
MHz

)

F2 - Pracessing parameters

51 16384
SF 400. 1300000
WOW EM
558 0
Le 0.30
GB 0
PC 1.00

i0 NMA plot parameters

Cx 20.00
FipP 8.500
F1 3801.24
FeP -0.500
F2 -200.07
PPMCM 0.50000
HZCM 200. 06500

MHz

Hz

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



ppm

—209.463

—200.308

—156.606

—135.642

77.767

77.448
77.132

44 274
43.618

__— 36.980

N

— 89,785

32.499
30.452
27.726
26.251

Cl Q

O
17
Current Data Parameters
MNAME ks3.274
EXPNO K|
PROCNG 1

F2 - Acquisition Parameters

Date_ 970422
Time 15.28
INSTAUM drx400
PROBHD 5 mm Multinu
PULPROG 2gpg30

10 65536
SOLVENT COC13

N5 256

11 2

ShH 23148. 148 Hz
F1DRES 0.353213 Hz
[1e] 1.4158276 sec
RG 32768

oW 21.600 usec
DE 4.50 usec
TE 300.0 K
dii 0.0300000 sec
diz2 0.0000200 sec
PL13 18.00 dB
D1 0.05000000 sec
CPOPRG2 waltzi6
PCPO2 100.00 usec
SFp2 400, 1316005 MHz
NUC2 iH

PL2 -6.00 dB
PL12 18.00 oB
Pi 6.90 usec
13 4.50 usec
SFD1 100.6232933 MHz
NUC1 13C

PLA -6.00 dB

F2 - Processing parameters

51 32768

SF 100.61272280 MHz
WOW EM

558 0

L8 1.00 Hz
GB 0

PC 1.40

10 NMR plot parameters

Cx 20.00 cm
FiP 220.036 ppm

Fi 22138.41 Hz
Fep -5.000 ppm
F2 -503.06 Hz
PPMCM 11.25179 ppm/cm

HICM 1132.07385 Hz/cm
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Current Data Parameters
NAME ks3.097
EXPNO |
PROCND i
F2 - Acquisition Parameters
Date_ 970423
Time 12.34
INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG 7930
T0 32768
SOLVENT coci13
NS 16
Ds 2
SHH 4789.272 Hz
FIDAES 0. 146157 Hz
AQ 3.4210291 sec
RG 114
DW 104. 400 usec
DE 4.50 usec
JE 300.0 K
151 1.00000000 sec
P1 7.70 usec
DE 4.50 usec
SFD4 400 . 1320007 MHz
NUC1 iH
PLE -6.00 dB
F2 - Processing parameters
51 16384
SF 400 . 1300000 MHz
WOR EM
S58 0
LB 0.30 Hz
GB 1]
FC 1.00
10 NMR plot parameters
Ccx 20.00 cm
Fip 9.500 ppm
Fi 3801.24 Hz
F2p -0.500 ppm
F2 -200.07 Hz
/ PPHCM 0.50000 ppm/cm
E - 2 =] HZCM 200.0B6500 Hz/cm
S i =
E 2 3‘
m[llllllll"l'll'llll[l!lllll!'llIIIillllllllllIIlil(l'T“‘llllllllS.\.34lllIllIIIIITIIl]lIIII'IIIIIIIIlllIIIl
ppm 9 8 7 B 5 3 2 1 ]



ppm
217.270

T

———209.435

77.767
77.450
77.132

—— 61.296

42.750
36.235

20.700
12.413

H
O
19
Current Data Parameters
MNAME ks3.097
EXPNO 2
PRACCNO 1

F2 - Acquisition Parameters

Date_ 970423

Time 12.45
INSTAUM drx400
PROBHD 5 mm Multinu
PULPROG z9pg30

10 65536
SOLVENT Ccoc13

NS 296

0S 2

SWH 23640.662 Hz
FIDRES 0.360728 Hz
AG 1.3861364 sec
RG 32768

oW 21.150 usec
DE 4 50 usec
TE 300.0 K
dit 0.0300000 sec
di2 0.0000200 sec
PLI3 18.00 dB
01 0.05000000 sec
CPOPARG2 waltz1B
PCPD2 100.00 usec
SFO2 400. 1316005 MHz
NUC2 iH

PL2 -6.00 oB
PLiZ2 18.00 oB
5| 5.90 usec
DE 4 .50 usec
SFOi 100.6232933 MHz
NUCH 13C

P -6.00 d8

F2 - Processing parameters

SI 32768
SF 100.6127290 MHz
HOW EM
558 ]
18 1.00 Hz
6B 0
PC 1.40

10 NMA plot parameters

Cx 20.00 cm
FiP 220000 ppm
F1 22134.80 Hz

Fep -5.000 ppm

Fe -503.07 Hz
PPMCM 11.25000 ppm/cm

HICM 1131.89319 Hz/cm
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Current Data Parameters

NAME raj-3-84-prdt
o 883 EmSbAoBANDDR D P ORSNRT EXPNO 1
f=] ~ ™~ W0 w NN MM O M 0M O 0N @ WD U e O PROCNO [
a [aY] o oo T TMMUOOC OO OINWNINWINMOOD
= ~ 0o o AN NN AN o o oo - O OO
F2 - Acgquisition Parameters
Vo B
’ Time 16.12
I INSTRUM drx400
PRGBRD 5 mm Multinu
PULPROG 2930
TO0 32768
SOLVENT coc13
NS 16
bs 2
SHH 4789.272 Hz
FIDRES 0.146157 Hz
AD 3.4210291 sec
ARG 64
oW 104 . 400 usec
DE 4.50 usec
TE 300.0 K
1} 1.00000000 sec
Pi 7.70 usec
113 4.50 usec
SFO1 400. 1320007 MHz
NUC1 iH
PLY -6.00 oB
F2 - Processing parameters
s1 16384
SF 4001300047 MHz
WOW EM
r" 558 0
LB 0.30 Hz
GB 0
PC 1.00
10 NMR plot parameters
y CX 20.00 cm
L | FiP 10.167 ppm
e Fi 4068.20 Hz
Fap -0.317 ppm
F2 -127.02 Hz
PPMCM 0.52423 ppm/cm
E = oo g o *‘Q = HZICH 2089. 76091 Hz/cm
& o ~ojlulm|oloclol| |w
= = U!]csz!“f]m.nfm
= - el I GGG IES T R
S-36
lII]l‘ITIIII!IIIIIl_llllllllIlllI]l‘ll‘lllIIIIIlIIIIlIIIIIIlllI]l'I'IIIIIIIITIII‘ETTTI]IIlil_l‘lulllllll.llliITTI

ppm 8 6 4 2 0



ppm
210. 469

149.032

117.764

7.316
76.999
76.681

——— 48,836

36.320
36.198
33.324
30.856
29.544
28.527
27.197

£
%

il

— B.903

0]

- 20
Current Data Parameters
NAME raj-3-B4-prdt
EXPND 2
PROCNO 1

F2 - Acquisition Parameters

Hz
SeC

usec
usec

sec
sec

L}
58C

MHz

Hz

Date_ 1000217
Time 16.06
INSTRUM drx400
PROBHD 5 ma Multinu
PULPROG zgpg3d
0 65536
SOLVENT COC13
KS 1024
151 2
SHH 23148. 148
FIDAES 0.353213
AQ 1.4156276
RG 1024
oW 21.600
OE 4.50
TE 300.0
g 0.0300000
d12 0.0000200
PL13 18.00
D1 0.05000000
CPOPRGZ waltzib
PCPO2 100.00
SFo2 400. 1316005
NuC2 iH
PL2 -6.00
PL12 18.00
Pi 6.90
DE 4.50
SFO1 100.6232933
NUCH 13C
PLE -6.00
F2 - Processing parameters
51 32768
SF 100.6127727
WOW EM
558 0
L8 1.00
Ga 0
PC 1.40

10 NMA plot parameters

Ccx 20.00
Fip 216.725
Fi 21B05.33
Fe2P -2.285
F2 -229.92
PPMCM 10.95053
HZCM 1101.76270

cm
ppm

Hz

ppm
Hz
ppm/cm
Hzfcm
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Hz
Hz
SEec

usec
usec
S

usec
usec
MHz

dB

MHz

Hz

cm
ppm

Hz

ppm

Hz
ppm/Ccm
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Current Data Parameters
NAME raj-3-80-crd
EXPND 1
PROCND i
F2 - Acquisition Parameters
Date_ 1000204
Time 12.52
INSTRUM orx400
PROBHD 5 mm Multinu
PULPROG zg30
TD 32768
SOLVENT coc13
NS 16
0s 2
SHH 4789.272
FIDRES 0. 146157
AQ 3.4210291
RG 64
O 104 .400
DE 4.50
TE 300.0
01 1.00000000
Pi 7.70
DE 4.50
SFO1 400. 1320007
NUCH 1H
PL1 -6.00
F2 - Processing parameters
51 16384
SF 400. 1300021
WOW EM
5SA 0
LB 0.30
GB a
PC 1.00
10 NMA plot parameters
CX 20.00
Fip 10.108
Fi 404438
FeP -0.354
F2 -141.54
PPMCM 0.52307
HZCM 209.29495

Hz/cm



pam
0%, 34
—1475.852
127.299
77.322
77.003
76.686
36.197
33 342
30.687
29.880
26.792
25.316
21.490

— 50.177
— 46.433

<
Z
a3

— 8.088

N3

8]
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Current Data Parameters
NAME raj-3-80-crd
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 1000204
Time 15.19
INSTRUM drx400
PROBKD 5 mm Multinu
PULPROG zgpg30
T 65536
SOLVENT Coc13
NS aoz2
0s 2
ShiH 23148 .148 Hz
FIORES 0.353213 Hz
A0 1.4156276 sec
RG 552
OW 21.600 usec
DE 4.50 usec
TE 0K
a1 0.0304::00 sec
di2 0.0004:3C sec
PL13 1§.20 dB
D 0.03000800 sec
CPOPRG2 waltz 16
PCPD2 100.00 usec
SFO2 400, 1316005 MHz
NUC2 iH
PL2 -6.00 oB
PLi2 16.00 dB
P1 6.90 usec
DE 4.50 usec
SFO1 100.6232933 MHz
NUCH 13C
PL1 -6.00 dB

F2 - Processing parameters

SI 32768
SF 100 6127741 MHz
WOW EM
558 0
LB 1.00 Hz
GB ]
PC 1.40

10 WMA plot parameters

CX 20.00 cm

FiP 210.702 ppm

F1i 211599.33 Hz

Fep -3.236 ppm

F2 -325_62 Hz
PPRMCM 10.69693 ppm/cm

HICM 1076.247B0 Hz/fcm
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Current Data Parameters
NAME raj-3-83-prdt
EXPNOD i
PROCND 1
F2 - Acquisition Parameters
Date_ 1000209
Time 17.39
INSTRUM dgrx400
PROBHD 5 mm Multinu
PULPROG 2930
D 32768
SOLVENT COC13
NS 16
bs 2
SWH 4789.272 Hz
FIDAES 0. 146157 Kz
AQ 3.4210291 sec
RG 456. 1
W 104.400 usec
DE 4.50 usec
TE 300.0 K
D1 1.00000000 sec
P 7.70 usec
DE 4._50 usec
SF01 400. 1320007 MHz
NUCA iH
PL1 -6.00 ¢B
F2 - Processing parameters
51 16384
SF 400. 1300074 MHz
WOW EM
558 0
LB 0.30 Hz
ca 0
PC 1.00

10 NMA plot parameters

Cx 20.00
FiP 10.123
Fi 4052 .86
FzP -0.333
F2 -133.29
PPMCM 0.52310
HZCM 209.30728

Cm
pom
Hz
ppm
Hz

ppm/cm

Hz//cm



ppm

—199.377

175.868

129.545

77.320
77.002

/
TT— 71.B12

76.685

— 50.047
— 46.219
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Current Data Parameters
NAME raj-3-83-prdot
EXPNO 2
PROCNO 1

F2 - Acguisition Parameters

Date_ 1000209
Time 1B.06
INSTRUM drx 400
PRDBHD 5 mmn Multinu
PULPROG zgpg30
1] 65536
SOLVENT coci3
K5 1024
157 2
SWH 23148. 148
FIDRES 0.353213
AD 1.4156276
ARG 4096
oW 21.600
DE 4.50
TE 0.0
dit 0. 0300000
di2 0.0000200
L PLI3 18.00
131 0. 05000000
CPOPRG2 waltz16
PCPD2 100.00
SF02 400. 1316005
KuCc2 1H
PL2 -6.00
PLi2 18.00
P1 6.90
1.3 4,50
SFO4 100.6232933
huce 13C
PL1 --6.00

usec
usec
MHz

a8

F2 - Processing parameters

5I 32768
SF 100.6127706
WOW EM
558 0
LB 1.00
G8 0
PC 1.40

10 NMA plot parameters

Cx 20.00
FiP 213.613
F1 2149219
F2p -2.508
F2 -252.39
PPMCM 10, 80807
HZCM 1087 . 22876

MHz

Hz

cm
pp=

Hz

pom

Hz
ppa/cm
Hz/fcm



Ayl @4

1pm

1.114

11.296

1.751
0.991

B4.847

H
0]
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Current Data Parameters
HAME ks3.26E
EXPNO 1
PROCNO i
F2 - Acguisition Parameters
Date_ 970414
Time 11.58
INSTRUM drx400
PRODHOD 5 mm Multinu
PULPROG 2930
10 32768
SOLVENT coci3
NS 16
DS 2
SiH 47892.272 Hz
FIDAES 0. 146157 Hz
AQ 3.4210291 sec
RG 128
OW 104 400 usec
DE 4.50 usec
TE 300.0 K
D1 1.00000000 sec
P1 7.70 usec
OE 4.50 usec
SFD1 400. 1320007 MHz
NUCH iH
PL1 -6.00 oB
F2 - Processing parameters
51 16384
SF 400 . 1300000 MHz
WO EM
558 0
LB 0.30 Hz
GB 0
PC 1.00

{0 NMA plot parameters

CX 20.00 cm
FipP 9.500 ppm
F1 3801.24 Hz

FaP -0.500 ppm
F2 -200.07 Hz
PPMCM 0.50000 ppm/cm
HZCM 200.06500 Hz/cm



ppm
7.31619
7.31201
7.29B11
7.28557
7.27298
7.26861
7.24480
7.24057
7.22460

=

4.79287
4,77893
4.64B31
4.51834
4. 48095
4. 46682
443568
3.59883
3.58969
3.58596
3.57700
~3.35484
3.34B63
2.80897
2.77375
2.45246
2.44316
2.42940
2.40917
2.34729
2.34382
2.33245
2.32B69
2.16983
2.15857
2.04089
1.B85529
1 .B5069
1.83892
1.83498
1.83194
1.70516
1.67332
1,38927
0.90869
0.89015
0.B7161

e Y

o

Integral

5.2633

2.2844
2.0790
2.2040
3.0445
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Current Data Parameters
HAME raj-2-218-prot
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 990715

Time 11.09
INSTAUM drx400
PROSHD 5 mm Multinu
PULPROG 2930

10 32768
SOLVENT Cbci3

NS i 16

Ds 2

SWH 4789.272 Hz
FIOAES 0. 146157 Hz
AQ 3.4210291 sec
RG 64

DW 104. 400 usec
DE 4.30 usec
TE 300.0 K

Di 1.00000000 sec
Pi 7.70 usec
DE 4.50 usec
SFO4 400. 1320007 MHz
NUC1 iH

PLL ' -6.00 B
F2 - Processing parameters
51 16384

SF 400.1300041 MHz
WOW EM

558 0

LB 0.30 Hz
GB a

PC 1.00

1D NMR plot parameters

CX 20.00 cm
F1P 7.708 ppm

F3 3084. 14 Hz

FeP -0.161 ppm

F2 -64 .53 Hz
PPMCM 0.39346 ppm/cm
HZCM 157.43359 Hz/cm
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Current Data Parameters
NAME raj-2-218-prot
tu (v 0] i~ =T ) O = o= My OO ~ M~ M O =~ (M T M~ EXPND 2
o 1 W~ = T ~i = O M =T @O oWy = o M (=
E ™ Ta) S W Mmoo mowomo [ R T B = PRAOCNO 1
iy @ i ~ O~ I~ ~M~wwmow 0 Mmoo~ o
?—3 : LR 3 s PSRt s T omomomom oo o F2 - Acguisition Parameters
1 J [ | Date_ 990715
i / ‘ Time 16.30
‘ \ INSTRUM grx400
PROBHD 5 mm Multinu
PULPROG 20pg30
0 65536
SOLVENT coC13
NS 1024
131 2
ShH 23148.148 Hz
FIDRES 0.353213 Hz
AQ 1.4156276 sec
AG 512
i) 21.600 usec
DE 4.50 usec
TE 300.0 K
dii 0.0300000 sec
12 0.0000200 sec
PL13 18.00 dB
D1 © 0.05000000 sec
CPOPRGZ wWaltzib
PCPO2 100.00 usec
SFD2 400.1316005 MHz
nucz iH
PL2 -6.00 dB
PLI2 18.00 0B
Pi 6.90 usec
DE 4.50 usec
SFO1 100.6232933 MHz
NUC1 13C
PLI -6.00 d8
F2 - Processing parameters
51 32768
SF 100 6127777 MHz
WOW EM
558 0
LB 1.00 Hz
GB 0
PC 1.40
1D NMR plot parameters
t I Cx 20.00 cm
A e B i BN S R o e Yoot g AT — . FiP 215.161 ppm
Fi 21647.98 Hz
F2p -3.714 ppm
r T T I_l_| T T I T T T T l T L] T T ! T T T T l T T T S L] L] T T l T T T T I T T T T l FE -’3?353 Hz
ppm 200 175 150 125 100 94 50 25 S 19;HITT HiEe

HZCM 1101.08313 Hz/cm



Bno Q
H
8]
0]
Curre 26 ters
. NAME ra-e=1co prot
NOBTaeB83IINY EEE%%‘323’;83ﬁ%?&ﬂﬂ?%%f%%%s&@%ﬂﬁgﬂ"m‘ EXPNO !
E RN O~ OOUUOY TS9O~~~ oD S U oS @ =N OMMN =~ 100 Mm ~ 1D o W < W~ PROCNO {
a MMM NNUUANN DM E T — e NOONUNN—~OR OOOYT TSI T © @ m M~ W
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F2 - Acquisition Parameters
Date_ 990604
Time 11.44
INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG 2930
T0 32768
SOLVENT CoC13
NS 16
Ds 2
SWH 4789.272 Hz
FIDRES 0. 146157 Hz
AG 3.4210291 sec
RG B4
D 104.400 usec
DE 4.50 usec
TE 300.0 K
113 1.00000000 sec
Pi 7.70 usec
DE 4.50 usec
SFO1 400.1320007 MHz
NUC1 iH
PL1 ~-6.00 ¢B
F2 - Processing parameters
51 16384
SF 400. 1300068 MHz
WOW EM
558 0
LB 0.30 Hz
GB 0
PC 1.00
10 NMR pleot parameters
Ccx 20.00 cm
FiP 10. 182 ppm
Fi 4074.21 Hz
Fap -0.154 ppm
F2 -61.52 Hz
PFMCM 0.51680 ppm/cm
® = = IR N Qa8 13 (Bsiels HZCM 206.78679 Hz/cm
g = o it 3 D kI ! B R B DS 1
- u (o] ~ el =] halEalle] hd IR A=) Lt o} Ko
S-45
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Currer 26 5
MNAME raj-2-254-prdt
EXPND 2
PROCNO 1

F2 - Acquisitionm Parameters
Date_ 990827
Time 7.40
INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG zgpg30

TO 65536
SOLVENT CoC13

NS 1024

os 2

SHH 23148. 148 Hz
FIDAES 0.353213 Hz
AQ 1.4156276 sec
RG 4096

oW 21.600 usec
DE 4.50 usec
TE 300.0 ¥
dait 0.0300000 sec
diz 0.0000200 sec
PL13 1B8.00 dB
M 0.05000000 sec
CPOPAG2 waltzi6
PCPD2 100.00 usec
SFo2 400, 1316005 MHz
Nucz2 1H

FL2 -6.00 dB
PL12 18.00 dB
P1 6.90 usec
DE 4.50 usec
SFO4 100.6232933 MHz
KUCt 13C

PL1 ~-6.00 da
F2 - Pracessing parameters
1) 32768

SF 100.6427791 MHz
WO EM

558 i}

LB 1.00 Hz
6B 0

PC 1.40

i0 WNMR plot parameters

Cx 20.00 cm
FiP 230.000 ppm
F1 23140.94 Hz
FeP -10.534 ppm
F2 -1059.82 Hz
PONCM 12.02668 ppm/cm

HICM 1210.03796 Hz/cm
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NAME sm-raj-2-2ut
o NN UMD TO—"0NOMOONMOD-I00WO0TIOWNDD N @D EXPNO 4
=] WO MoO~N~NODOMO@OONINoOOUMD~NSMO —=M—D0MIOTOWwWwT
E = TOOMWOoOMCcCDMIODWOWBYTNDNTM—~OCORNUNMANS- OIWWOLWWOoAN PAOCHO §
G Mo oM —0 Do NDO0DWINOC0INYTM-O@ODMINDOLDWSTONID O
a m MR RDONIS T SO OMNICVYOVOBRNNIYIYNY ~0NTOO~O
~ T T MM O MO OO FE O o e o - OO0 0000 F2 - Acquisition Parameters
L ' //) I Date_ 991006
r///‘ Time 15.49
INSTAUM drx400
PROBHD 5 mm Multinu
PULPROG 7930
10 32768
SOLVENT coci3
NS 16
Ds 2
SWH 4789.272 Hz
FI0RES 0.146157 Hz
AG 3.4210291 sec
AG 32
1] 104400 usec
DE 4.50 usec
TE 300 . K
0 1.0006000 - sec
P 7.70 usec
DE 4.50 usec
SFO1 400. 1320007 MHz
NUC1 iH
PLY -6.00 o8
F2 - Processing parameters
51 16384
gF 400. 1299849 MHz
HOW EM
S58 0
LB 0.30 Hz
3] 0
ec # 1.00

10 NMA plot parameters

CX 20.00 cm
F1p 7.543 ppm
Fi1 3018.10 Hz
Fap -0.233 ppm
F2 -93.12 Hz
/’ \ / PPMCM 0.38878 ppm/cm
] | HZCM 155,56064 Hz/cm

1106

1.1951

4.7178

o3}
o
=

Integral
1.5139
2.8825
1.6915
0994
1.6344
0.41314
TIes — =

o
m
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I.D
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H
NAME raj-2-23i-prdt
o w0 MNMmo Mmoo OO WO T MNMNOONMND Mo EXPND 1
~ OO0 MmO YT Moo onNTWOUODSNMRYT - OO0CTWOT D
: ~ N MM~ D OUMUOOO MW~ DMWU”M~—M- PAOCNO i
L i~ oM~DM—=dM~< T U~ WO ST M-~ 0@oOmwik—o @Ww
L o N T T T MMM ™ un u: u) w u: u: nmn s < =} :n o un @
~ mmMmmmMmmmm N-'*""-""*""*""'"-""'DOOC’O F2 - Acquisition Parameters

Date_ 930729
Time 23.44
INSTRUM drx400

ﬁ :
T =~——3.31572

PROBHO 5 mm Multinu
PULPROG zg30

1D 32768
SOLVENT €oc13

NS 16

Ds 2

SkH 4789.272 Hz
FIDRES 0.146157 Hz
AQ 3.4210291 sec
RG B4

D 104 .400 usec
DE 4.50 usec
TE 300.0 K

D1 1.00000000 sec
P 7.70 usec
DE 4.50 usec
SFO1 400, 1320007 MHz
NUC1 iH

PLY -6.00 dB
F2 - Processing parameters
51 16384

SF 400.1300024 MHz
WOW EM

558 0

LB 0.30 Hz
GB a

PC 1.00

10 NMA plot parameters

Cx 20.00 cm

FiP 10.145 ppm
Fi 4059.29 Hz
Fap -0.225 ppm
F2 -90.19 Hz
PPMCM 0.51852 ppm/cm

E = gﬁ < E g m g '&ng g g HZCM 207.47418 Hz/cm
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Current Data Parameters
NAME raj-2-231-prdt

EXPMO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 890730

Time 0.14
INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG zgpq30

0 65536
SOLVENT coci3

NS 1024

0s 2

SKH 2314B. 148 Hz
FIDRES 0.353213 Hz
AG 1.4156276 sec
RE 1024

i 21.600 usec
DE 4.50 usec
TE 300.0 K
di1 0.0300000 sec
di2 0.0000200 sec
PL13 18.00 dB
D1 0.05000000 sec
CPOPAG2 waltzib
PCPD2 100.00 usec
SF02 400. 1316005 MHz
NuC2 1H

PL2 ~-6.00 dB
PLi2 18.00 dB
Py 6.90 usec
DE 4.50 usec
SFO1 100.6232933 MHz
NUC1 13C

PL1 -6.00 dB

F2 - Processing parameters

SI 32768

SF 100.6127734 MHz
WO EM

558 0

L8 1.00 Hz
68 0

PC 1.40

10 NMA plot parameters

CXx 20.00 cm

FiP 225.000 ppm

Fi 22637.87 Hz

Fepr -5.000 ppm
F2 -503.06 Hz
PPMCM 11.50000 ppm/cm

HZCH 1157.04688 Hz/cm



ppm
7.2831
3.8124
3.6352
3.6097
3.2363
3.2108
3.1423
3.1362
3.0237
2.9850
2.2502
2.2373
2.1794
1.8047
1.7958
1.4368
1.2185
1.4077
1,3950
1.3886

T—— 1.2532

— 5.3054

Integral

|

1.0981
0.8960
0.8775
0.8590
0.7125

~——-0.0003

—_—
—

—

1.4208
3.6194

.
e

1.8153
02692
3.5343

35985 _—

3.3270
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neve 29
EXPND 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 991021

Time 1210
INSTRAUM drx400
PROBHD 5 mm Multinu
PULPROG 2930

TD 32768
SOLVENT coci3

NS i6

0s 2

SkH 4788 .272 Hz
FIDRES 0.146157 Hz
AQ 3.4240291 sec
ARG B4

O 104. 400 usec
DE 4.50 usec
1E 300.0 K

D1 1.6, 0000 sec
P1 7.70 usec
DE 4.50 usec
SFO1 400. 1320007 MHz
NUCH iH

PL1 -6.00 d8

F2 - Processing parameters

51 16384
SF 4001300003 MHz
WOH EM
558 0
LB 0.30 Hz
GH 0
PC 1.00

10 MMA plok parameters

Cx 20.00 cm
FiP 10.083 ppm
F1 4026.53 Hz

Fap -0.168 ppm

F2 -67.37 Hz
PPHCM 0.51157 ppmfcm
HICM 204 .69534 Hzfca
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SF 125.758
SY S53.0
01 2500 .000
SI bBbH536
TD BB536
SW  31250.000
HZ/PT .954
P 2.0
RO 1.000
AQ 1.048
RG 200
NS BOB
TE 297
FW 35100
02 7500 .000
DP 15H DO
LB 1.000
GB 0.0
CX 22.00
CcY 0.0
Fi 230.115
E2 -1B8.125
HZ/CM 1.41SE3
PPM/CM 11.284
SR -10B44 .61
S Ny S B———
S-52
220 200 180 160 140 120 100 B8O B0 40 20 0

PPM
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Current Daﬁa Parameters

NAME
EXPNO
PROCNO

raj-2-261-prdt

1
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PAOEHN
PULPROG
TO
SOLVENT

SFO1
NUC1
PL1

890913
14.29
orx400

5 mm Multinu
2930
32768
CcoCci3

16

2
4789272
0.146157
3.4210291
B12.7

104 400
4.50
300.0
1.00000000
7.70

4.50

400. 1320007
1H

-6.00

Hz
Hz
Sec

usec
usec
K
sec
USEec
usec
MHz

o8

F2 - Processing parameters

SI
SF
HOW
558
LB
GB
PC

16384
4001300077
EM

iD NMA plot parameters

CX
FiP
Fi
F2P
F2
PPMCH
HZCM

20.00
10,217
4088.30

MHz

Hz

cm

ppm
Hz

-0.325 ppm
-129.94 Hz
0.52711 ppm/cm

210.91219 Hz/fcm



217.874

—211.113

104.573

77.317
76.999
76.682

60.128
49,394
43.571
41.790

29.695
29.297
28.507

——— B.026
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Current Data Parameters
NAME raj-2-233-prgt
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 990801
Time 19.08
INSTRUM drx400
PROBHD 5 mm Multinu
PULPRDG zgpg30

TO 65536
SOLVENT Coc13

NS 1024

0s 2

SWH 23148. 148 Hz
FIDRES 0.353213 Hz
AQ 1.4156276 sec
RG 1024

oW 21.600 usec
DE 4.50 usec
TE 300.0 K
oil 0.0300000 sec
di2 0.0000200 sec
PLI3 18.00 dB
01 0.05000000 sec
CPDPARG2 waltzib
PCPD2 100.00 usec
SFO2 400.1316005 MHz
NUC2 1H

PL2 -6.00 dB
PLi2 18.00 dB
Pi 6.90 usec
DE 4.50 wsec
SFO1 100.6232933 MHz
NUCY 13C

PLA -6.00 dB

F2 - Processing parameters

SI 32768

SF 100.6127720 MHz
WOW EM

558 0

LB 1.00 Hz
68 ]

PC 1.40

10 NMA plot parameters

CxX 20.00 ca
FiP 225.000 ppm
F1 22637.87 Hz
FaP -5.000 ppm
F2 -503.06 Hz
PPMCM 11.50000 ppm/cm

HZCM 1157 .04688 Hz/cm
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Current Data Parameters
NAME raj-2-192-prdt

- NS~ OO0~ MO @O W~ ™~ ¥ 0N NMEO T~ W~ m EXEND 1
Te] N WNOoOWUDDI~N~NOMNMNO—=DODONMDIODOOCNIDN@TO ~ O
e ~ N MW o OT 0T OAUOMOODSNOO0ODMONST ITO— O — O PROCNO 1
a ™~ OM—“ OO OINITUNONNDTMUTDTODDODITMUIOM— OO
a Y] Mo WONIYYNYTOIT ISMOMN0CROO000UOAUNco SO
M~ mw!:rmmmmmmmmmmmmmw«‘—e-r-i—--—-—--—--—«-—--—-wo F2 - Acquisition Parameters
Date_ 930615
\\’\&ﬁ\l\‘\ﬂxl\x\ﬁ“%/%‘/ Time 16.46
INSTRUM drx400
PROBHOD 5 mm Multinu
PULPROG 7930
0 32768
SOLVENT CoC13
NS i6
DS 2
ShH 4789.272 Hz
FIDRES 0.146157 Hz
AQ 3.4210291 sec
RG 181
. OW 104. 400 usec
DE 4.50 usec
H TE 300.0 K
01 1.00000000 sec
P1 7.70 usec
DE 4.50 usec
SFO1 400. 1320007 MHz
NUC1 1H
f PLY -6.00 dB
F2 - Processing parameters
SI 16384
SF 4001300024 MHzZ
WOW EM
558 1]
( LB 0.30 Hz
6B 0
PC 1.00
i0 NMA plot parameters
L A y Cx 20.00 cm
J L FiP 10.033 ppn
S e Fi 4014.54 K2
Fap -0.189 ppm
F2 -75.50 Hz
PPMCM 0.51109 ppm/cm
'g §§ 9“'1"%‘- ﬁ §§§ EE HZCM 204.50191 Hz/cm
] olm acfjoll<| [F=|=]| [~o
E <1< <Sl<li<] =lall<] is]e
S-55
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Current Data Parameters
NAME kse.240
m = wom - o T oW OO o O EXPND 14
o ~r = O @ ~ = @~ 0~ Ol oW W0
= O o m oo A A VR T v RS o D R = T 1 PACCHO 1
S @ @ ~ o0 o MmUY OO~ IO~
(Ou E whe s Sl L R T F2 - Acquisition Parameters
Date_ 961018
! \\ \//// Time 13.34
INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG 20pg30
T0 65536
SOLVENT coci3
NS 1024
0s 2
SWH 23148.148 Hz
FIDARES 0.353213 Hz
Al 1. 4156276 sec
RG 1024
O 21.6800 usec
DE 4.50 usec
TE 300.0 K
dii 0.0300000 sec
a2 0.0000200 sec
PL13 18.00 dB
i 0.03000000 sec
R T L I CPOPRG2 waltz 16
S T PCPO2 100.00 usec
SFD2 400 . 1316005 MHz
Mic2 1H
PL2 -6.00 oB
PL12 168.00 oB
P4 6.90 usec
DE 4.50 usec
SFD1 100.6232933 MHz
NUCH 13C
PL1 -6.00 dB
F2 - Processing parameters
SI 32768
SF 100.6127741 MHz
WOM EM
558 0
LB 1.00 Hz
6B 0
FC 1.40
10 NMA plot parameters
CX 20.00 cm
Fip 215.000 ppm
Fi 21631.75 Hz
F2p -5.000 ppm
F2 -503.07 Hz
PPMCM 11.00000 ppm/cm

HICM 1106. 74060 Hz/cm
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Current Data Parameters
NAME ks3.287
EXPNO 1
PROCNO i

Fe - Acquisition Parameters

Date_ 970501
Time 15.05
INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG 2930
0 32768
SOLVENT COC13
NS 16
0s 2
SWH 4789 272
FIDRES 0.146157
AQ 3.4210294
AG 90.5
DOn 104 . 400
DE 4.50
TE 300.0
Di 1.00000000
Pt 7.70
DE 4.50
SFOf 400. 1320007
NUCH iH
PL1 -6.00

usec
usec
MHz

oB

F2 - Processing parameters

SI 163684
5E 400. 1300000
HOW EM
558 0
L8 0.30
G8 1]
PC 1.00

10 NMR plot parameters

CX 20.00
FiP 9.500
F4 3B0L. 24
F2p -0.500
F2 -200.07
PPMCM 0.50000
HZCM 200 . 06500

MHZz

Hz

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



ppm
211.935
77.756
77.438
77.120
53.641
53.339
48.581
37.237
33.268
21.716
21.687
7.550

—— 30::483
——— 26.479
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Current Data Parameters
NAME ks3.287
EXPND 2
PROCNO i

F2 - Acquisition Parameters

Date_ 970504

Time 15.25
INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG 2gpg30

0 65536
SOLVENT Coc13

NS 512

Ds 2

ShH 23148148 Hz
FIDRES 0.353213 Hz
AO 1.4156276 sec
ARG 32768

W 21 600 usec
DE 4 .50 usec
TE 3000 K
dit 0.0300000 sec
oi2 0.0000200 sec
PL13 18,00 oB
1} 0.05000000 sec
CPDPRG2 waltzib
PCPO2 100.00 usec
SFO2 400. 1316005 MHz
NUc2 iH

PL2 -6.00 oB
PL12 18.00 o8
P1 6.80 usec
DE 4.80 usec
SFO4 100.6232933 MHz
NUC1t $3C

PL1 -6.00 0B

F2 - Processing parameters

SI 32768

SF 100.6127290 MHz
WOW EM
358 0

La 1.00 Hz
5] 0

PC 1.40

10 KMA plot parameters

Cx 20.00 cm
FiP 220.000 ppm

F1 22134 .80 Hz

FaP -5.000 ppm
F2 -503.07 Hz
PPMCM 11.25000 ppr/cm

HZICM 1131.89319 Hz/cm



.

s

Integral
0.8454
0.8715
0.8458
0.8539
1.0000
1.8426
2.8604
1.8290
2.8529
3.7610
1.8935
0.9646
2.7023
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(+)-Aspidospermidine (1)
EXPNO 1
PROCND i

F2 - Acquisition Parameters

Date_ 500000

Time i5.22
INSTHUM drx400
PROBHD 5 mm Multinu
PULPRDG z2g30

10 32768
SOLVENT CoC13

NS 16

0s 2

SWH 4789.272 Hz
FIDRES 0. 146157 Hz
AQ 3.4210231 sec
RG 256

il 104,400 usec
DE 4.50 usec
TE 300.0 K

D1 §.00000000 sec
P1 7.70 usec
DE 4.50 usec
SFoi 400. 1320007 MHz
NUC1 H

PLi -6.00 oB

F2 - Processing parameters

51 16384
SF 400 . 1300094 MHz
WOW EM
558 0
LB 0.30 Hz
8 0
PC 1.00

10 MMA plot parameters

[ 4 20.00 cm

FiP 10. 166 ppm

Fi 4067 .84 Hz

F2P -0.272 pom

F2 -§08.74 Hz
PPRMCM 0.52180 ppm/cm
HZCM 208.82909 Hz/cm



{+}-Aspidospermidine (1)

Current Data Parameters

NAME raj-3-7{-pndt
u [g¥] ay oJ - wm o~ o0 g M m M W 0@~ O <t <~ o EXPNO 2
r~ fu]] oo M o)) — O~ U T OO Mo MY W~ m
= ™M o o o oy [4a B I T BN A VAR T's] oMo ~OS OO o~ ~ PROCNO i
2 o T B V- R MWW =1 MO 0w T Qo ©
= o oL = (ecpmebn il EHEREY M- rakie] Rl F2 - Acouisition Parameters
[ } l ! Date_ 500000
Time 17.29
] N N T .
PROBHD 5 mm Multinu
PULPROG zgpg30
0 65536
SOLVENT €DC13
NS 1024
05 2
SWH 23148, 148 Hz
FIORES 0.353213 Hz
AQ 1.4156276 sec
AG 4096
oW 21_600 usec
113 4.50 usec
TE 3000 K
did 0.0300000 sec
gi2 0.0000200 sec
PL13 16.00 dB
m 0.05000000 sec
CPDPRGZ waltzi6
PFCPD2 100.00 usec
SFo2 400, 1316005 WHz
Nuce  t iH
PL2 -6.00 dB
PL12 18.00 dB
Pi 6.90 usec
DE 4.50 usec
SFO1 100.6232933 MHz
NUC1 13C
PLY -6.00 dB
F2 - Processing parameters
51 32768
SF 100.6127741 MHz
WO EM
558 0
LB 1.00 Kz
GB 0
PC 1.40
{0 NMR plot parameters

Cx 20.00 cm
Hdﬂm FiP 204 .851 ppm

Fi 20610.64 Hz

Fep -1.215 ppm

——rT T F2 -122.26 Hz
50 25 PPMCM 10.30334 ppm/cm

HICH 103664478 Hz/cm
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5 M- CDWUINMMN~00W0WOTMOOTWUOUWNSS00O0 MO =M —=0OmM;kIDOOIMMGWO T Frrn 1
a DETTOAONNCCORANRNTODMMINMEMMM— - @~IDT O~ N0 T O 00mo0 oo @
P P P~ P P~ P M~ P~ O 0 O 00w <f T T OO MM 000D O e o o o O OO F2 - Acquisition Parameters
1 L Date_ 1000210
Time B8.49
INSTRUM drx400
PROBHD 5 mm Multinu
PULPROG zg30
T0 32768
SOLVENT MeOH
NS 16
Ds 2
SHH 4789272 Hz
FIDRES 0.146157 Hz
AQ 3.4210291 sec
RG 574.7
DK 104,400 usec
DE 4.50 usec
TE 300.0 K
i} 1.00000000 sec
Pi 7.70 usec
DE 4.50 usec
SFDY 400.1320007 MHz
NUC 1H
PL1 -6.00 dB
F2 - Processing parameters
SI 16384
SF 400, 1300020 MHz
WOW EM
558 0
LB 0.30 Hz
53] o
i PC 1.00
' 10 NMR plot parameters
4 Cx 20.00 cm
¥ . l l{ I F1p 10.151 ppm
a Fi 4061.69 Hz
F2p -0.253 ppm
Fe -101.29 Hz
PPMCM 0.52020 ppm/cm
® pag =] fon 2 IKI2igisisRgigiglzl =@ HZCM 208. 14912 Hz/cm
5 oS < —mom|-lolu|T|lvo|c ©
& m el e e I e i S B B 1 e e M i
5 P e - ol |=lalal= -|- Mo =< m
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(2 :::22 hhhhmmﬁvwvvvvmmmmmmm F* - Acguisition Parameters
Y Date_ 1000219
‘ / x \ X// H Time 8.38
INSTRUM drx400
PROBHD 5 ma Multinu
PULPROG zopg30
TD 65536
SOLYVENT COC13
NS 20483
0s 2
SkH 23148. 148 Hz
FIDRES 0.353213 Hz
AG 1.4158276 sec
RG 2048
ou 21.600 usec
DE 4.50 usec
TE 300.0 K
di* +- 0.0300000 sec
di2 0.0000200 sec
PL13 18.00 dB
13} 0.05000000 sec
CPOPAGZ waltz16
PCPD2 100.00 usec
SFO2 400. 1318005 MHz
Nuc2 1H
PL2 -6.00 dB
PL12 18,00 dB
Pt 6.90 usec
DE 4,50 usec
SFO1 100.6232933 MHz
NUCi 13C
PLY -6.00 d8
F2 - Processing parameters
51 32768
SF 100.6128554 MHz
WOW EM
558 0
LB 1.00 Hz
GB 0
PC 1.40
1D KMA plot parameters
ALY i ' Cx 20.00 cm
T R 37 s Fip 203.834 ppm
” ' g . e F1 20508.32 Hz
F2P -2.687 ppm
— F2 -270.33 Hz
1?5 150 PPMCH 10.32604 ppm/cm

HICH 1038.93262 Hz./cm





