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General Experimental: Proton nuclear magnetic resonance ('H-NMR) spectra were recorded on
a Bruker Avance 300 or 400 spectrometer at 300 or 400 MHz. Carbon-13 nuclear magnetic
resonance (13C—NMR) was recorded on Bruker Avance 300 or 400 spectrometer at 75 or 100 MHz.
Chemical shifts are reported as 6 values in parts per million (ppm) relative to tetramethylsilane
(TMS) for all recorded NMR spectra. High Resolution Mass spectra were taken on AB QSTAR
Pulsar mass spectrometerm and Autospec Premier P776, by ESI or EI, which were indicated
repectively. Starting materials and reagents used in reactions were obtained commercially from
Acros, Aldrich, Fluka and were used without further purification, unless otherwise indicated. All
reactions were conducted in dried glassware under a positive pressure of dry nitrogen. Silica gel
(Qingdao, 200-300 mesh) was used for column chromatography.

A solution of bromopiperonal (4.6 g, 20 mmol) and 2-(4-methoxycyclohexa-1, 4-dienyl)
ethylamine (3.1 g, 20 mmol) in dry methanol (100 mL) was refluxed for 2.5 h. The solution was
cooled to room temperature, then sodium borohydride (760 mg, 20 mmol) was added and the
reaction mixture was stirred at room temperature for 30 min. The solvent was removed in vacuo.
The residue was diluted with ethyl acetate and washed with brine, the organic layer was dried
(sodium sulfate), and solvent evaporated. Compound 8 (7.2 g, 99%) was obtained as a yellow
oil.

Compound 8:

'H NMR (CDCls, 300 MHz) 8: 6.97 (1H, s), 6.87 (1H, s), 5.94 (2H, s), 5.43 (1H, s), 4.59 (1H, s),
3.77-3.74 (2H, d, J = 7.2 Hz), 3.53 (3H, s), 2.70-2.67 (6H, m), 2.23-2.18 (2H, t, J=6.9 Hz) , 1.53
(1H, s).

C NMR (CDCls, 75 MHz) &: 152.97, 147.34x2, 133.11, 132.67, 119.12, 114.05, 112.69, 110.09,
101.63, 90.34, 53.86, 53.58, 46.68, 37.00, 29.23, 29.14.

HRMS (EI, m/z): calcd. for C{7H,0NO3Br (M+): 365.0627, found: 365.0626.
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To a solution of 8 (183 mg, 0.5 mmol) in acetone (4 mL) was added at room temperature aqueous
hydrochloric acid (2 M, 1 mL). After being stirred for 10 min, the reaction mixture was
quenched with saturated aqueous potassium carbonate and extracted with ethyl acetate. The

combined organic layers were washed with brine, the organic solvent was dried (sodium sulfate),
filtered, and evaporated. Compound 7 (174 mg, 99%) was obtained as yellow oil.

Compound 7:

'H NMR (CDCls, 300 MHz) 8: 6.94 (1H, s), 6.83 (1H, s), 5.92 (2H, s), 5.47 (1H, s), 3.72 (2H, s),
2.81 (2H, brs ), 2.69-2.65 (2H, t, J = 6.6 Hz), 2.45-2.41 (2H, m ), 2.35-2.31 2H, m ), 2.27-2.22
(2H, t, J=6.6 Hz), 1.53 (1H, s).

C NMR (CDCls, 75 MHz) &: 210.43, 147.38, 147.37, 136.38, 132.36, 119.66, 114.03, 112.71,
110.17, 101.69, 53.56, 46.37, 39.57, 38.54, 37.36, 28.35.

HRMS (EI, m/z): calcd. for CicH;gNO3;Br (M+): 351.0470, found: 351.0464.

S2



@)
(0] N 9
To a solution of compound 7 (176 mg, 0.5 mmol) in acetic acid (4 mL) at room temperature was
added bromine (80 mg, 0.5 mmol). The reaction mixture was stirred for 5 min, then the reaction
mixture was quenched with saturated aqueous sodium bisulfite and neutralized with saturated
aqueous sodium bicarbonate. The reaction mixture was extracted with ethyl acetate, washed
with brine, the organic solvent was dried (sodium sulfate), and evaporated. The residue was

purified by flash chromatography (elution with petroleum ether/ethyl acetate: 5/1) to give 9 (184
mg, 86%) as a colorless oil.

Compound 9:

'H NMR (CDCls, 300 MHz) 3: 6.90 (1H, s), 6.72 (1H, s), 5.89 (2H, s), 3.80-3.76 (1H, d, J = 13.5
Hz), 3.40-3.36 (2H, m), 2.92-2.88 (1H, m ), 2.78-2.71 (1H, dd, J = 15.6, 4.2 Hz ), 2.51-2.40 (6H,
m),2.33-2.15(2H, m).

C NMR (CDCls, 75 MHz) &: 208.92, 147.44, 147.42, 130.59, 114.17, 112.54, 110.22, 101.66,
73.02, 65.58, 56.52, 50.95, 41.01, 40.33, 38.38, 36.82.

HRMS (EI, m/z): calcd. for CisH;7NO3Br, (M+): 428.9575, found: 428.9719.
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To a solution of compound 9 (258 mg, 0.6 mmol) in methanol (5 mL) was added potassium
carbonate (166 mg, 1.2 mmol). After being stirred at 60°C for 12 h, the solvents were filtered
and evaporated. The residue was purified by flash chromatography (elution with petroleum

ether/ethyl acetate: 4/1) to give compound 10 (209 mg, >99%) as a white powder.

Compound 10:

'H NMR (CDCls, 300 MHz) 8: 6.95 (1H, s), 6.91 (1H, s), 5.94 (2H, s), 3.81-3.76 (1H, d, J = 13.8
Hz ), 3.44-3.39 ( 1H, d, J = 13.8 Hz ), 3.22-3.15 (1H, td, J = 9.0, 3.0 Hz ), 2.97-2.96 (1H, d, J =
2.4 Hz), 2.48-2.39 (1H, dd, J = 8.6, 9.3 Hz ), 2.20-2.16 2H, m ) , 2.14-2.09 (1H, m ), 1.98-1.87
(1H, m), 1.68-1.64 (1H, dd, J=9.0, 3.6 Hz ), 1.46-1.41 (1H, m ), 1.21-1.18 (IH, m ) .

C NMR (CDCls, 75 MHz) &: 212.86, 147.39, 147.37, 130.85, 114.26, 112.52, 110.41, 101.66,
65.53,57.53, 53.48, 40.46, 39.92, 35.00, 27.55, 16.72.

HRMS (ESL, m/z): caled. for C1gH7NO;Br ((M+H]"): 350.0391, found: 350.0394. m.p.: 118-119

A mixture of tris(dibenzylideneacetone)dipalladium (92 mg, 0.1 mmol), ()-2, 2'-bis
(diphenylphosphino)-1, 1'-binaphthalene (125 mg, 0.2 mmol) and sodium tertiary butoxide (385
mg, 4 mmol) in dry toluene (10 mL) was stirred at room temperature for 1 h. Then the solution
of 10 (70 mg, 0.2 mol) in dry toluene (5 mL) were added. The reaction mixture was placed
under nitrogen atmosphere. After being stirred at 95°C for 24 h, the reaction mixture was
filtered and evaporated. The residue was purified by flash chromatography (elution with
petroleum ether/ ethyl acetate: 3/1) to give 11 (44 mg, 82%) as a white solid.

Compound 11:
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'"H NMR (CDCls, 300 MHz) &: 6.78 (1H, s), 6.55 (1H, s), 5.90 (1H, d, J = 1.4 Hz), 5.87 (1H, d, J
= 1.4 Hz), 3.81-3.77 (1H, d, J = 13.8 Hz), 3.44-3.38 (2H, m), 3.05-3.03 (1H, d, J = 4.2 Hz),
2.87-2.86 (1H, d, J = 4.5 Hz), 2.75-2.66 (1H, ddd, J = 9.0, 9.0, 9.0 Hz), 2.34-2.26 (1H, ddd, J =
12.3,9.9,2.0 Hz), 2.05-1.95 (1H, m), 1.59-1.55 (2H, m), 1.52-1.48 (1H, m).

C NMR (CDCls, 75 MHz) &: 209.66, 146.25, 146.19, 129.02, 122.43, 110.95, 106.60, 100.90,
64.38, 52.55,52.47, 47.33, 38.64, 33.09, 27.91, 16.58.

HRMS (ESI, m/z): caled. for Ci6H;gNO; ((M+H]"): 270.1130, found: 270.1135. m.p.: 175-176 °C.

To a solution of 11 (200 mg, 0.74 mmol) in methanol (20 mL) was added sodium borohydride
(56.3 mg, 1.5 mmol). After being stirred at room temperature for 1 h, the reaction mixture was
extracted with ethyl acetate, washed with brine, dried (sodium sulfate), and evaporated. The
residue was purified by flash chromatography (elution with ethyl acetate) to give 12 (191 mg, 95%)
as a yellow solid.

Compound 12:

'H NMR (CDCls, 300 MHz) 8: 6.66 (1H, s), 6.55 (1H, s), 5.90 (1H, d, J = 1.3 Hz), 5.89 (1H, d, J
= 1.3 Hz), 4.17-4.15 (1H, d, J = 5.5 Hz), 3.86-3.81 (1H, d, J = 13.9 Hz), 3.41-3.34 (1H, ddd, J =
8.8,8.7,2.0 Hz), 3.30-3.25 (1H, d, J = 13.9 Hz), 2.68-2.64 (1H, t, J = 4.6 Hz), 2.55-2.47 (1H, ddd,
J =99, 9.0, 9.0 Hz), 2.45-2.44 (1H, d, J = 4.1 Hz), 2.28-2.21 (1H, m), 2.03-1.95 (1H, m),
1.27-1.23 (1H, m), 1.03-0.98 (1H, m), 0.68-0.64 (1H, m).

PC NMR (CDCls, 75 MHz) 8: 146.47, 146.12, 130.02, 125.44, 109.39, 106.72, 100.85, 76.74,
69.19, 53.79, 53.10, 45.43, 34.07, 32.43, 28.10, 10.19.

HRMS (EI, m/z): calcd. for CicH{7NO3 (M+): 271.1208, found: 271.1203. m.p.: 114-116°C.

To a solution of 12 (100 mg, 0.37 mmol) in dichloromethane (20 mL) was added phosphorus
tribromide (0.04 mL, 0.44 mmol). After being stirred at 0°C for 1 h, the reaction mixture was
quenched with saturated aqueous potassium carbonate, extracted with ethyl acetate, washed with
brine, dried (sodium sulfate), and evaporated. The residue was purified by flash chromatography
(elution with petroleum ether/ ethyl acetate: 5/1) to give 13 (116 mg, 95%) as a yellow oil.

Compound 13:

'H NMR (CDCLs, 300 MHz) &: 7.17 (1H, s), 6.55 (1H, s), 5.91 (2H, s), 4.60-4.55 (1H, dd, J = 7.5,
5.0 Hz), 3.83-3.80 (1H, d, J = 13.9 Hz), 3.40-3.37 (1H, dd, J = 8.8, 2.2 Hz), 3.34-3.30 (1H, d, J =
14.1 Hz), 3.06-3.02 (1H, t, J = 5.3 Hz), 2.58-2.52 (2H, m), 2.20-2.11 (1H, t, J = 9.0 Hz), 1.92-1.87
(1H, m), 1.54-1.51 (1H, m), 1.19-1.15 (1H, t, J= 6.2 Hz), 1.05-1.01 (1H, t, J = 4.4 Hz).

C NMR (CDCls;, 75 MHz) 8: 146.50, 146.40, 128.96, 127.21, 108.97, 106.90, 101.03, 69.54,
62.44, 53.57, 53.08, 48.70, 39.73, 32.86, 28.50, 12.74.

HRMS (EI, m/z): calcd. for C;¢H;sNO,Br ([M-H]"): 332.0286, found: 332.0288.
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To a solution of 13 (120 mg, 0.36 mmol) in methanol (20 mL) was added 47% hydrobromic acid
aqueous solution (2 mL, 0.44 mL). After being stirred at room temperature for 144 h, the

reaction mixture was quenched with saturated aqueous potassium carbonate, extracted with ethyl
acetate, washed with brine, dried (sodium sulfate), and evaporated. The residue was purified by
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flash chromatography (elution with petroleum ether/ ethyl acetate: 5/1), to give 14 (92 mg, 77 %)
as a yellow solid and recovered 13 (21 mg, 18%) as a light yellow oil.

Compound 14:

'H NMR (CDCls, 300 MHz) &: 6.80 (1H, s), 6.50 (1H,s), 5.92 (2H, s), 5.80-5.77 (1H, d, J = 10.1
Hz), 5.63-5.58 (1H, m), 4.00-3.96 (1H, d, J = 14.1 Hz), 3.64 (1H, brs), 3.41-3.37 (1H, d, J = 14.0
Hz), 3.40-3.33 (1H, m), 2.96-2.94 (1H, d, J = 4.6 Hz), 2.74-2.71 (2H, m), 2.60-2.53 (1H, m),
2.44-2.36 (2H, m).

C NMR (CDCls, 75 MHz) 8: 146.89, 146.25, 129.11x2, 127.23, 121.53, 108.79, 106.49, 101.03,
68.25, 60.88, 55.93, 51.53, 41.38, 37.85, 36.44.

HRMS: (ESI, m/z) calcd. for C;H;7NO, ([M+H]"): 334.0442, found: 334.0447. m.p.: 186-190°C.
o e
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To a solution of 14 (50 mg, 0.15 mmol) in dry tetrahydrofuran (10 mL) was added lithium
aluminium hydride (7 mg, 0.18 mmol). The reaction mixture was placed under a N, atmosphere
and stirred for 12 h at 0°C. The reaction mixture was quenched with saturated aqueous
ammonium chloride, extracted with ethyl acetate, washed with brine, dried (sodium sulfate), and
evaporated. The residue was purified by flash chromatography (elution with petroleum ether/
ethyl acetate: 1/1) to give 6 (30 mg, 80%) as a colorless oil.

Compound 6:

'H NMR (CDCls, 300 MHz) 8: 6.75 (1H, s), 6.50 (1H, s), 5.90 (2H, s), 5.72 (2H, s), 4.01-3.96 (1H,
d, J = 14.1 Hz), 3.42-3.28 (3H, m ), 2.59-2.55 (1H, t, J = 5.1 Hz), 2.37-2.31 (2H, m), 2.29-2.12
(1H, m), 2.09-1.90 (2H, m), 1.61-1.57 (1H, m).

C NMR (CDCls, 75 MHz) &: 146.41, 145.75, 130.76, 129.92, 128.11, 124.82, 108.60, 106.43,
100.72, 61.87, 56.09, 52.31, 38.04, 33.90, 30.59, 27.82.

HRMS (EI, m/z): calcd. for C;sH;,NO, (M"): 255.1259, found: 255.1259.

A mixture of trichloroacetonitrile (0.1 mL) and 30% hydrogen peroxide (0.1 mL) in
dichloromethane (5 mL) was stirred at room temperature for 1h. Then the solution of 6 (100 mg,
0.4 mmol) in a mixture of dichloromethane (3 mL) and trifluoroacetic acid (1 mL) was added.
After being stirred at room temperature for 24 h, the reaction mixture was quenched with 26%
aqueous ammonia, extracted with ethyl acetate, washed with brine, dried (sodium sulfate), and
evaporated. The residue was purified by flash chromatography (elution with petroleum ether/
ethyl acetate: 1/1) to give 15 (57 mg, 54%) as a colorless oil.

Compound 15:

'H NMR (CDCl;, 300 MHz) §: 6.85 (1H, s), 6.52 (1H, s), 5.92 (1H, d, J = 1.2 Hz), 5.91 (1H, d, J
=1.2 Hz), 3.96-3.91 (1H, d, J = 14.4 Hz), 3.37-3.23 (4H, m ), 3.14-3.12 (1H, dd, J= 3.9, 1.2 Hz),
2.36-2.28 (2H, m), 2.25-2.18 (1H, m), 2.12-2.04 (1H, ddd, J = 15.0, 6.6, 2.1 Hz), 1.98-1.86 (1H,
m) 1.82-1.73 (1H, ddd, J = 15.0, 10.2, 1.5 Hz), 1.56-1.50 (1H, m).

C NMR (CDCl;, 75 MHz) 8: 146.70, 146.26, 129.13, 127.53, 108.94, 106.39, 100.92, 58.92,
55.83, 55.54, 54.29, 51.06, 37.36, 31.29, 28.64, 26.57.

HRMS (EI, m/z): calcd. for C;sH;,NO3 (M"): 271.1208, found: 271.1214.
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To a solution of 15 (50 mg, 0.18 mmol) in methanol (4 mL) was added 10% sulfuric acid (1 mL)
at room temperature. After being stirred for 24 h, the reaction mixture was quenched with
saturated aqueous potassium carbonate and extracted with ethyl acetate. The combined organic

layers were washed with brine, the organic solvent was dried (sodium sulfate), filtered, and
evaporated. Compound 16 (51 mg, 98%) was obtained as yellow solid.

Compound 16:

'H NMR (CDCls, 300 MHz) &: 6.91 (1H, s), 6.49 (1H,s), 5.87 (2H, s), 3.99-3.94 (1H, d, J = 14.4
Hz), 3.45-3.42 (2H, m), 3.32-3.24 (2H, m), 2.63-2.61 (1H, m), 2.47-2.44 (1H, t, J = 4.2 Hz),
2.33-2.25 (1H, m), 2.23-2.12 (1H, m), 2.03-1.91 (1H, m), 1.88-1.83 (1H, m), 1.54-1.48 (1H, m).

3C NMR (CDCly, 75 MHz) &: 146.24, 145.42, 128.76, 127.90, 111.00, 106.07, 100.70, 76.68,
73.35, 64.00, 56.77, 53.07, 44.42, 36.51, 36.03, 28.52.

HRMS (EI, m/z): calcd. for C1HoNO4 (M+):289.1314, found: 289.1311. m.p.: 98-104°C.
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A mixture of imidazole (48 mg, 0.70 mmol), t-butyl dimethyl chlorosilane (63 mg, 0.42 mmol)
and 16 (100 mg, 0.35 mmol) in dry N, N-dimethyllformamide (10 mL) was stirred at 60 °C for 24
h. Then the reaction mixture was quenched with saturated aqueous potassium carbonate and
extracted with ethyl acetate. The combined organic layers were washed with brine, the organic

solvent was dried (sodium sulfate), filtered, and evaporated. Compound 17 (138 mg, 99%) was
obtained as yellow oil.

Compound 17:

'H NMR (CDCls, 300 MHz) 8: 6.99 (1H, s), 6.50 (1H, s), 5.90 (1H, d, J = 1.2 Hz), 5.87 (1H, d, J
= 1.2 Hz), 4.08-4.04 (1H, d, J = 14.4 Hz), 3.55-3.51 (2H, m), 3.38-3.25 (2H, m), 2.75-2.71 (1H,
dd, J=9.0, 3.9 Hz), 2.61 (1H, s), 2.48-2.45 (1H, t, J = 4.3 Hz), 2.35-2.29 (1H, m), 2.26-2.15 (1H,
m), 2.06-1.94 (1H, m), 1.81-1.75 (1H, m), 1.74-1.61 (1H, m) , 1.60-1.47 (1H, m) , 0.87 (9H, s) ,
0.11-0.10 (6H, m).

PC NMR (CDCls;, 75 MHz) &: 146.34, 145.46, 128.78, 127.93, 111.05, 105.94, 100.70, 76.62,
75.47, 63.47,56.79, 53.06, 43.65, 37.51, 36.27, 28.57, 25.74, 17.96, -3.96, -4.72.

HRMS (EI, m/z): calcd. for C2,H33NO,Si (M"): 403.2179, found: 403.2170.

To the solution 17(740 mg, 1.8 mmol) in dry triethylamine (15mL) was added acetic anhydride
(0.35 mL, 3.6mmol) and 4-dimethylamiopryidine (9 mg, 0.07 mmol). The reaction mixture was
placed under N, atmosphere. After being stirred at 60°C for 24 h, the reaction mixture was
neutralized by aqueous potassium carbonate, extracted with ethyl acetate and evaporated. The
crude product was suspended in 20 mL of methanol at 0°C. Hydrochloric acid (2M, 2 mL) was
added slowly and the mixture was stirred at room temperature. After being stirred for 4 h, the
reaction mixture was quenched with saturated aqueous sodium bicarbonate and extracted with
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ethyl acetate. The combined organic layers were washed with brine, the organic solvent was
dried (sodium sulfate), filtered, and evaporated. Compound 18 (595 mg, 98%) was obtained as
yellow solid.

Compound 18:

'H NMR (CDCls, 300 MHz) &: 6.64 (1H, s), 6.49 (1H, s), 5.87 (2H, s), 5.00-4.94 (1H, t, J = 9.6
Hz), 4.09-4.04 (1H, d, J = 14.7 Hz), 3.67-3.59 (1H, m), 3.38-3.26 (2H, m), 2.86-2.82 (1H, dd, J =
10.2, 3.9 Hz), 2.56-2.53 (1H, t, J = 4.2 Hz), 2.35-2.19 (3H, m), 2.09 (3H, s), 2.03-1.94 (2H, m),
1.73-1.65 (1H, m), 1.61-1.50 (1H, m) .

C NMR (CDCls, 75 MHz) &: 171.9, 146.6, 145.6, 128.4, 127.4, 109.5, 106.4, 100.8, 79.4, 72.5,
63.2,56.4,52.7,42.7,37.6,36.1, 28.5, 21.3.

HRMS (EI, m/z): calcd. for C,sH, NOs (M"): 331.1420, found: 331.1410. m.p.: 169-170°C.

To a solution of oxalyl chloride (0.24 mL, 2.8 mmol) in dry dichloromethane (3 mL) under a
nitrogen atmosphere was added dropwise dimethyl sulfoxide (0.35 mL, 4.9 mmol) in dry
dichloromethane (3 mL) at -78°C for 40 min. Then a solution of 18 (230 mg, 0.7 mmol) in dry
dichloromethane (10 mL) was added dropwise. After being stirred for 1 h, triethylamine (1 mL,
7 mmol) was added slowly.  After being stirred for 10 min, the reaction mixture was warmed to
temperature, quenched with saturated aqueous sodium bicarbonate and extracted with ethyl acetate.
The combined organic layers were washed with brine, the organic solvent was dried (sodium
sulfate), filtered, and evaporated. The residue was purified by flash chromatography (elution

with petroleum ether/ ethyl acetate: 4/1) to give 19 (174 mg, 76%) as a yellow solid.

Compound 19:

'H NMR (CDCls, 300 MHz) &: 6.68 (1H, s), 6.53 (1H, s), 5.90 (2H, s), 5.41-5.37 (1H, d, J = 11.1
Hz), 4.18-4.13 (1H, d, J = 14.7 Hz), 3.48-3.40 (2H, m), 3.19-3.15 (1H, dd, J = 11.1, 3.3 Hz),
2.75-2.68 (2H, m), 2.64-2.59 (1H, m), 2.48-2.35 (2H, m), 2.14-2.11 (4H, m), 1.69-1.60 (1H, m), .

C NMR (CDCl;, 75 MHz) &: 204.61, 169.94, 146.97, 145.76, 128.19, 126.85, 109.84, 106.37,
100.93, 78.51, 62.59, 56.24, 52.52, 45.07, 43.30, 39.55, 29.58, 20.76.

HRMS (EI, m/z): calcd. for C;sH;oNOs (M"): 329.1263, found: 329.1269. m.p.: 199-202°C.

A mixture of 19 (300 mg, 0.9 mmol), trimethyl orthoformate (1.2 mL, 7.8 mmol) and p-
toluenesulfonic acid (300mg, 1.74mmol) in methanol (20 mL) was refluxed for 30 h under an
atmosphere of N,. Then the reaction mixture was quenched with saturated aqueous sodium
bicarbonate and extracted with ethyl acetate. The combined organic layers were washed with
brine, the organic solvent was dried (sodium sulfate), filtered, and evaporated. The residue was
purified by flash chromatography (elution with ethyl acetate) to give 20 (298mg, 98%) as a
colorless oil.

Compound 20:
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'"H NMR (CDCls, 300 MHz) &: 6.94 (1H, s), 6.50 (1H, s), 5.89 (1H, s), 5.87 (1H, s), 4.07-4.02 (1H,
d,J=14.7 Hz), 3.80-3.76 (1H, d, J = 10.2 Hz), 3.43 (3H, s), 3.35-3.25 (SH, m), 2.93-2.88 (1H, dd,
J=10.2, 3.6 Hz), 2.49-2.46 (1H, t, J = 4.2 Hz), 2.36-2.28 (2H, m), 2.24-2.16 (1H, m) , 2.05-1.92
(2H, m), 1.59-1.43 (2H, m), .

C NMR (CDCl;, 75 MHz) 8: 146.4, 145.4, 128.6, 128.2, 111.3, 105.9, 100.7, 99.8, 75.9, 63.2,
56.7,53.2,49.9,49.8, 43.4, 35.0, 34.8, 28.3.

HRMS (EL m/z): caled. for C1sHx;NOs (MY): 333.1576, found: 333.1584.

To a solution of oxalyl chloride (0.4 mL, 4.6 mmol) in dry dichloromethane (5 mL) under a
nitrogen atmosphere was added dropwise dimethyl sulfoxide (0.5 mL, 6.9 mmol) in dry
dichloromethane (5 mL) at -78°C for 40 min. Then a solution of 20 (385 mg, 1.15 mmol) in dry
dichloromethane (15 mL) was added dropwise. After being stirred for 1 h, triethylamine (1.6 mL,
11.5 mmol) was added slowly.  After being stirred for 10 min, the reaction mixture was warmed
to temperature, quenched with saturated aqueous sodium bicarbonate and extracted with
dichloromethane. The combined organic layers were washed with brine, the organic solvent was
dried (sodium sulfate), filtered, and evaporated. @ The residue was purified by flash
chromatography (elution with petroleum ether/ sodium sulfate: 2/1) to give 21 (275 mg, 72%) as a
colorless oil.

Compound 21:

'H NMR (CDCls, 300 MHz) 8: 6.52 (1H, s), 6.45 (1H, s), 5.92 (2H, s), 4.08-4.06 (1H, d, J = 4.8
Hz), 4.04-3.99 (1H, d, J = 14.7 Hz), 3.42-3.25 (8H, m), 2.93-2.90 (1H, t, J = 4.2 Hz), 2.70-2.64
(1H, m), 2.34-2.27 (2H, m), 2.11-2.02 (1H, m) , 1.86-1.78 (1H, m) , 1.57-1.50 (1H, m), .

PC NMR (CDCls, 75 MHz) &: 204.50, 146.86, 145.96, 128.71, 123.56, 110.54, 106.15, 100.91,
99.93, 66.45, 55.85, 52.80, 50.60, 49.89, 49.15, 37.64, 34.34, 27 .81.

HRMS (EI, m/z): calcd. for CigH;NOs (M+): 331.1420, found: 331.1418.

The solution of 21(120 mg, 0.36 mmol) and glacial acetic acid (0.01 mL, 0.18 mmol) in 5 mL of
dry toluene was stirred at 80°C for 3 h, then the reaction mixture was cooled to room temperature
and quenched with saturated aqueous sodium bicarbonate, extracted with ethyl acetate. The
combined organic layers were washed with brine, the organic solvent was dried (sodium sulfate),
filtered, and evaporated. The residue was purified by flash chromatography (elution with
petroleum ether/ ethyl acetate: 4/1) to give 22 (106 mg, 98%) as a yellow solid.

Compound 22:

'H NMR (CDCls, 300 MHz) 8: 6.73 (1H, s), 6.50 (1H, s), 5.93 (2H, s), 5.52-5.51 (1H, d, J = 3.3
Hz), 4.04-4.00 (1H, d, J = 14.7 Hz), 3.65-3.64 (1H, d, J = 3.9 Hz) , 3.58 (3H, s), 3.38-3.25 (3H,
m), 2.92-2.88 (1H, t, J=5.1 Hz), 2.40-2.24 (2H, m), 1.82-1.77 (1H, m).
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C NMR (CDCls, 75 MHz) &: 191.26, 148.28, 147.97, 145.83, 127.86, 123.52, 117.22, 112.01,
105.93, 100.92, 62.02, 55.99, 54.96, 54.20, 49.62, 35.33, 31.58.

HRMS (EI, m/z): calcd. for C,7H;;NO4 (M"): 299.1158, found: 299.1157. m.p.: 145-149°C

putative amarbellisine, 3 23

Method 1: Compound 22 (32 mg, 0.1 mmol) was suspended in 5 mL of dry toluene and cooled to
-78°C under an atmosphere of N,.  Diisobutylaluminum hydride (1.1 M in cyclohexane, 0.12 mL,
0.13 mmol ) was added slowly by Syringe and the mixture was stirred at -78°C for 30 min. The
mixture was quenched with 5 mL saturated ammonium chloride solution and extracted with
additional portions ethyl acetate. The combined organic layers were washed with brine, the
organic solvent was dried (sodium sulfate), filtered, and evaporated. The residue was purified by
flash chromatography (elution with petroleum ether/ ethyl acetate: 1/1) to give 3 (31 mg, 96%) as
a white solid.

Putative amarbellisine (3):

'H NMR (CDCls, 400 MHz) 8: 6.72 (1H, s), 6.56 (1H, s), 5.93 (1H, d, J = 1.6 Hz), 5.90 (1H, d, J
= 1.6 Hz), 4.66-4.64 (1H, d, J = 4.8 Hz), 4.10-4.07 (1H, d, J = 14.4 Hz), 3.99-3.97 (1H, d, J=1.6
Hz) , 3.57 (3H, s), 3.31-3.27 (1H, d, J = 14.8 Hz), 3.25-3.23 (1H, d, J = 8.4 Hz), 3.10-3.04 (1H,
m), 2.99-2.98 (1H, t, J = 6.8 Hz) , 2.69-2.67 (1H, dd, J = 8.4, 1.6 Hz) , 2.34-2.26 (1H, m) ,
2.19-2.12 (1H, m), 1.74-1.67 (1H, m).

C NMR (CDCls, 100 MHz) &: 157.2, 146.6, 128.9, 128.2, 108.3, 106.3, 100.9, 96.9, 71.2, 62.0,
56.2,54.6,54.4,42.8,35.3,33.5.

HRMS (EI, m/z): calcd. for C;7H;oNO, (M"): 301.1314, found: 301.1325. m.p.: 185-187°C
Method 2: To the solution of 22 (40 mg, 0.12 mmol) in dry tetrahydrofuran (4mL) was added
dropwise sodium dihydro-bis-(2-methoxyethoxy) aluminate (65% in toluene, 0.04 mL, 0.13
mmol ) at 0°C. Then the reaction mixture was stirred under N, for 12 h at room temperature.
Aqueous solution of sodium hydroxide (40%, 3mL) was added slowly at 0°C. The mixture was
extracted with ethyl acetate, dried (sodium sulfate), filtered, and evaporated. The residue was
purified by flash chromatography (elution with petroleum ether/ ethyl acetate: 1/1) to give 3 (29
mg, 72%) as a white solid and 23 (9 mg, 22%) as a white powder.

epi- Putative amarbellisine (23):

'H NMR (CDCls, 300 MHz) 8: 6.99 (1H, s), 6.53 (1H, s), 5.91 (1H, d, J = 1.5 Hz), 5.89 (1H, d, J
= 1.5 Hz), 4.61-4.60 (1H, d, J = 3.9 Hz), 4.13-4.08 (2H, m), 3.55 (3H, s) , 3.31-3.22 (2H, m),
3.01-2.97 (1H, m), 2.81-2.77 (1H, dd, J = 8.7, 3.6 Hz), 2.52-2.48 (1H, dd, J = 7.2, 3.9 Hz),
2.28-2.20 (1H, m), 2.18-2.05 (1H, m), 1.62-1.53 (1H, m) .

C NMR (CDCls, 75 MHz) &: 151.9, 146.5, 145.6, 129.9, 127.6, 110.7, 106.2, 100.8, 98.6, 69.6,
61.9,56.8, 54.6, 54.5, 44.6,35.1, 32.2.

HRMS (EI, m/z): calcd. for C7H;oNO4 (M"): 301.1314, found: 301.1309. m.p.: 120-125°C
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The NMR spectra of the synthetic and natural products

natural amarbellisine rac-synthetic product (3)

Table 1. Compare the "CNMR spectra.

C Synthetic product &° Natural product &* A
1 71.2d 79.8d -8.6°
2 157.2s 1543 s 2.9
3 96.9d 112.9d -16
3a 353d 58.6d -23.3
335t 3271 0.8
54.6 1 5541 -0.8
56.2 t 60.9 t -4.7
7a 1289s 132.5s -3.6
106.3 d 107.3d -1.0
146.6 s 146.0 s 0.6
10 146.6 s 146.7 s -0.1
11 108.3d 106.8 d 1.5
11a 128.2 124.6 s 3.6
11b 42.8d 45.6d -2.8
llc 62.0d 69.1d -7.1
12 10091 100.7 t 0.2
OMe 54.4q 57.6Q -3.2

a. Multiplicites determined by DEPT spectrum.
b. Obvious differences were highlighted.

Table 2. Compare the 'HNMR spectra.

C Synthetic product & Natural product & Ad
1 3.98 3.48 0.50
3 4.65 5.56 -0.91
3a 3.07 3.41 -0.34
4 2.30 2.14 0.16
1.71 1.56 0.15
5 3.24 3.07 0.17
2.16 3.02 -0.89
7 4.08 433 -0.25
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11
11b
llc

12

OMe

3.29
6.56
6.72
2.99
2.68
5.93
5.90
3.57

3.79
6.45
6.54
3.28
4.08
5.88
5.86
343

-0.50
0.11

0.18
-0.29
-1.40
0.05

0.04
0.14

C ring

A half chair-like conformation of the synthesized compound * (3)’s C ring
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X-ray crystallographic data for compound 11

All data were collected on Bruker apes 1I.

Table 1. Crystal data and structure refinement for compound 11.

Empirical formula Cl6 HI5S N O3

Formula weight 269.29

Temperature 2732) K

Wavelength 0.71073

Crystal system, space group Monoclinic, P2(1)/c

Unit cell dimensions a=10.3180(11) A o= 90 deg.

b=12.8037(14)A PB= 112.7060(10) deg.
c=10.6038(11)A =90 deg.

Volume 1292.3(2) A™3

Z, Calculated density 4, 1.384 Mg/m"3

Absorption coefficient 0.096 mm”-1

F(000) 568

Crystal size 0.35x0.28 x 0.18 mm

Theta range for data collection 2.14 to 28.43 deg.

Limiting indices -13<=h<=13, -17<=k<=16, -13<=I<=14
Reflections collected / unique 10853 /3037 [R(int) = 0.0201]
Completeness to theta = 28.32 93.5%

Absorption correction Mult-scan

Max. and min. transmission 1.000000 and 0.815364
Refinement method Full-matrix least-squares on F/2
Data / restraints / parameters 3037/0/182

Goodness-of-fit on F*2 1.044

Final R indices [[>2sigma(])] R1=10.0405, wR2 = 0.1024

R indices (all data) R1=0.0553, wR2=0.1111
Extinction coefficient 0.0170(19)

Largest diff. peak and hole 0.206 and -0.163 e.A"-3
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Table 2. Atomic coordinates (x 10"4) and equivalent isotropic displacement parameters (A2 x
1073) for compound 11. U is defined as one third of the trace of the orthogonalized

Uj; tensor.

X y z Ueq
C(1) 3776(2) 1515(1) 4115(2) 66(1)
C(2) 6090(1) 1273(1) 5027(1) 47(1)
C@3) 5678(1) 1608(1) 6053(2) 48(1)
CH4) 6629(2) 1754(1) 7361(2) 50(1)
C(5) 8053(1) 1544(1) 7642(1) 41(1)
C(6) 8465(1) 1216(1) 6594(1) 38(1)
C(7) 7463(1) 1081(1) 5258(1) 45(1)
C(8) 9989(1) 1016(1) 6867(1) 38(1)
C(9) 10974(1) 1391(1) 8262(1) 40(1)
C(10) 9128(1) 1682(1) 9086(1) 48(1)
C(11) 10403(1) -139(1) 6885(1) 43(1)
C(12) 11868(1) -272(1) 7867(2) 50(1)
C(13) 12269(1) 706(1) 8757(1) 47(1)
C(14) 12982(2) 495(1) 7814(2) 60(1)
C(15) 11568(2) 1162(1) 10588(1) 56(1)
C(16) 12820(2) 719(1) 10309(2) 57(1)
N(1) 10389(1) 1103(1) 9261(1) 42(1)
o(1) 4241(1) 1727(1) 5544(1) 69(1)
0(2) 4928(1) 1159(1) 3824(1) 71(1)
0@3) 9619(1) -827(1) 6236(1) 61(1)

Table 3. Bond lengths

[A] and angles [deg] for 11

C(D)-0(2)
C(1)-H(1A)
C(2)-C(7)
C(2)-0(2)
C(3)-0(1)
C(4)-H(4)
C(5)-C(10)
C(6)-C(8)
C(8)-C(9)
C(8)-H(8)
C(9)-C(13)
C(10)-N(1)
C(10)-H(10B)
C(11)-C(12)
C(12)-C(14)
C(13)-C(14)
C(14)-H(14A)

1.4139(19)
0.9700
1.3638(19)
1.3802(16)
1.3766(16)
0.9300
1.5150(18)
1.5064(17)
1.5135(17)
0.9800
1.5129(18)
1.4447(17)
0.9700
1.4776(19)
1.529(2)
1.477(2)
0.9700

C(1)-0(1)
C(1)-H(1B)
C(2)-C(3)
C(3)-C(4)
C(4)-C(5)
C(5)-C(6)
C(6)-C(7)
C(7)-H(7)
C(8)-C(11)
C(9)-N(1)
C(9)-H(9)
C(10)-H(10A)
C(11)-0(3)
C(12)-C(13)
C(12)-H(12)
C(13)-C(16)
C(14)-H(14B)
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1.428(2)
0.9700
1.379(2)
1.3686(19)
1.4077(18)
1.3984(17)
1.4057(17)
0.9300
1.5370(18)
1.4546(16)
0.9800
0.9700
1.2138(16)
1.526(2)
0.9800
1.519(2)
0.9700



C(15)-N(1)
C(15)-H(15A)
C(16)-H(16A)
0(2)-C(1)-0(1)
O(1)-C(1)-H(1A)
O(1)-C(1)-H(1B)
C(7)-C(2)-C(3)
C(3)-C(2)-0(2)
C(4)-C(3)-C(2)
C(3)-C(4)-C(5)
C(5)-C(4)-H(4)
C(6)-C(5)-C(10)
C(5)-C(6)-C(7)
C(7)-C(6)-C(8)
C(2)-C(7)-H(7)
C(6)-C(8)-C(9)
C(9)-C(8)-C(11)
C(9)-C(8)-H(8)
N(1)-C(9)-C(13)
C(13)-C(9)-C(8)
C(13)-C(9)-H(9)
N(1)-C(10)-C(5)
C(5)-C(10)-H(10A)
C(5)-C(10)-H(10B)
0(3)-C(11)-C(12)
C(12)-C(11)-C(8)
C(11)-C(12)-C(14)
C(11)-C(12)-H(12)
C(14)-C(12)-H(12)
C(14)-C(13)-C(16)
C(14)-C(13)-C(12)
C(16)-C(13)-C(12)
C(13)-C(14)-H(14A)
C(13)-C(14)-H(14B)

H(14A)-C(14)-H(14B)

N(1)-C(15)-H(15A)
N(1)-C(15)-H(15B)

H(15A)-C(15)-H(15B)

C(13)-C(16)-H(16A)
C(13)-C(16)-H(16B)

H(16A)-C(16)-H(16B)

C(10)-N(1)-C(15)
C(3)-0(1)-C(1)

1.4644(16)
0.9700
0.9700
109.05(12)
109.9
109.9
121.95(13)
109.88(12)
121.56(13)
117.99(12)
121.0
120.59(12)
120.42(12)
118.69(11)
121.0
113.01(10)
102.41(10)
108.5
99.17(10)
108.95(11)
113.0
110.00(10)
109.7
109.7
126.36(13)
108.86(11)
118.66(12)
118.9
118.9
131.21(13)
61.20(10)
125.31(12)
117.7
117.7
114.8
110.9
110.9
109.0
111.2
111.2
109.1
118.01(11)
105.33(11)

C(15)-C(16)
C(15)-H(15B)
C(16)-H(16B)
0(2)-C(1)-H(1A)
0(2)-C(1)-H(1B)
H(1A)-C(1)-H(1B)
C(7N-C(2)-002)
C(4)-CE3)-0(1)
O(1)-C(3)-C(2)
C(3)-C(4)-H(4)
C(6)-C(5)-C(4)
C(4)-C(5)-C(10)
C(5)-C(6)-C(®)
C2)-C(7)-C(6)
C(6)-C(7)-H(7)
C(6)-C(8)-C(11)
C(6)-C(8)-H(8)
C(11)-C(8)-H(8)
N(1)-C(9)-C(8)
N()-C(9)-H©)
C(8)-C(9)-H(9)
N(1)-C(10)-H(10A)
N(1)-C(10)-H(10B)

H(10A)-C(10)-H(10B)

0(3)-C(11)-C(8)
C(11)-C(12)-C(13)
C(13)-C(12)-C(14)
C(13)-C(12)-H(12)
C(14)-C(13)-C(9)
C(9)-C(13)-C(16)
C(9)-C(13)-C(12)
C(13)-C(14)-C(12)
C(12)-C(14)-H(14A)
C(12)-C(14)-H(14B)
N(1)-C(15)-C(16)
C(16)-C(15)-H(15A)
C(16)-C(15)-H(15B)
C(13)-C(16)-C(15)
C(15)-C(16)-H(16A)
C(15)-C(16)-H(16B)
C(10)-N(1)-C(9)
C(9)-N(1)-C(15)
C(2)-0(2)-C(1)

1.541(2)
0.9700
0.9700
109.9
109.9
108.3
128.17(13)
128.63(13)
109.78(13)
121.0
120.15(12)
119.25(12)
120.89(11)
117.91(12)
121.0
115.52(10)
108.5
108.5
108.68(10)
113.0
113.0
109.7
109.7
108.2
124.71(12)
107.50(11)
57.84(9)
118.9
118.35(12)
106.30(12)
105.61(11)
60.96(9)
117.7
117.7
104.05(11)
110.9
110.9
102.79(11)
111.2
111.2
112.49(10)
105.23(10)
105.51(12)
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Table 4. Anisotropic displacement parameters (A2 x 1073) for 120705A. The anisotropic
displacement factor exponent takes the form: -2 pi*2 [ h"2 a*"2 U1l + ... + 2 h k a*b*U12]

Ull U22 U33 U23 Ul13 U12
C(1) 44(1) 77(1) 63(1) 11(1) 14(1) 9(1)
CQ2) 44(1) 50(1) 45(1) 3(1) 13(1) 3(1)
C(3) 41(1) 47(1) 60(1) 4(1) 22(1) 5(1)
C(4) 53(1) 49(1) 56(1) -6(1) 31(1) 3(1)
C(5) 46(1) 36(1) 43(1) -3(1) 21(1) 3(1)
C(6) 41(1) 36(1) 38(1) 1(1) 18(1) -1(1)
C(7) 46(1) 53(1) 39(1) 1(1) 18(1) 4(1)
C(8) 40(1) 42(1) 36(1) 3(1) 19(1) -1(1)
C(9) 41(1) 39(1) 42(1) 0(1) 17(1) -6(1)
C(10) 53(1) 53(1) 43(1) -13(1) 24(1) 9(1)
C(11) 47(1) 46(1) 42(1) -3(1) 24(1) 1(1)
C(12) 50(1) 49(1) 53(1) 2(1) 20(1) 7(1)
C(13) 41(1) 49(1) 48(1) 2(1) 14(1) 2(1)
C(14) 42(1) 76(1) 64(1) 4(1) 23(1) 4(1)
C(15) 59(1) 63(1) 39(1) -5(1) 13(1) -10(1)
C(16) 52(1) 61(1) 47(1) 2(1) 7(1) -6(1)
N(1) 45(1) 48(1) 34(1) -4(1) 16(1) (1)
o(1) 43(1) 88(1) 76(1) 2(1) 22(1) 13(1)
0(2) 44(1) 103(1) 54(1) -4(1) 5(1) 11(1)
0(3) 60(1) 51(1) 70(1) -18(1) 24(1) -5(1)

Table 5. Hydrogen coordinates ( x 1074) and isotropic displacement parameters (A2 x 10"3) for
11.

X y z Ugq

H(1A) 3046 987 3854 79
H(1B) 3391 2145 3597 79
H(4) 6344 1986 8045 60
H(7) 7727 866 4554 55
H(8) 10224 1379 6170 46
H(9) 11194 2137 8279 48
H(10A) 9353 2416 9264 57
H(10B) 8743 1434 9733 57
H(12) 12168 -956 8296 61
H(14A) 13956 274 8210 72
H(14B) 12743 935 7011 72
H(15A) 11385 746 11267 67
H(15B) 11744 1879 10907 67
H(16A) 13639 1165 10692 68
H(16B) 13059 21 10682 68
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X-ray crystallographic data for compound 14

All data were collected on Bruker apes 1I.

Table 1. Crystal data and structure refinement for compound 14.

Empirical formula

Formula weight
Temperature

Wavelength

Crystal system, space group

Unit cell dimensions

Volume

Z, Calculated density
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Limiting indices

Reflections collected / unique
Completeness to theta = 28.32
Absorption correction

Max. and min. transmission
Refinement method

C16 H16 Br N 02

334.21

298(2) K

0.71073

Triclinic, P1

a=7.7674 (11) A o =103.452(2) deg.
b=9.4798 (13) A B =95.382(2) deg.
c=09.7608 (14) A vy =93.343(2) deg.
693.53(17) A3

2, 1.600 Mg/m"3

2.964 mm~™-1

340

0.21 x 0.14 x 0.10 mm

2.16 to 28.23 deg.

-10<=h<=9, -12<=k<=12, -12<=I<=12
6027 / 5439 [R(int) = 0.0147]

91.8 %

Mulit-scan

0.7559 and 0.5749

Full-matrix least-squares on F/2
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Data / restraints / parameters 5439 /3 /362

Goodness-of-fit on F*2 1.007

Final R indices [[>2sigma(I)] R1=0.0432, wR2 =0.0776
R indices (all data) R1=0.0756, wR2 = 0.0903
Absolute structure parameter 0.00

Extinction coefficien 0.0003(10)

Largest diff. peak and hole 0.381 and -0.367 e.A"-3

Table 2. Atomic coordinates (x 10"4) and equivalent isotropic displacement parameters (A2 x
1073) for compound 14. U, is defined as one third of the trace of the orthogonalized

Uj; tensor.

X y z Ueq
N(1) 4393(13) 2027(10) 708(10) 39(2)
N(Q2) 6064(13) 7267(11) 4511(12) 48(3)
o(1) 7318(15) 7393(12) -1112(12) 73(4)
0(2) 4453(17) 7915(11) -1419(12) 75(3)
0@3) 6086(14) 1378(12) 6695(13) 71(3)
04) 3215(17) 1943(13) 6360(13) 81(4)
Br(1) 3(1) 2061(1) 2597(1) 67(1)
Br(2) 10560(1) 7193(1) 2627(1) 66(1)
C(1) 3670(20) 4585(14) -29(15) 44(3)
C(2) 3184(17) 5763(14) -583(14) 53(3)
C@3) 4530(20) 6691(15) -923(16) 58(4)
CH4) 6270(20) 8222(17) -1702(16) 81(5)
C(5) 6291(19) 6331(16) -738(16) 52(4)
C(6) 6630(20) 5087(16) -269(17) 53(3)
C(7) 5420(16) 4228(13) 100(15) 39(3)
C(8) 5933(18) 2982(15) 717(16) 47(3)
C(9) 2901(16) 2748(13) 1301(13) 41(3)
C(10) 2246(17) 3724(13) 382(14) 50(3)
C(11) 986(18) 2938(18) -806(16) 59(4)
C(12) 339(18) 1584(17) -1010(13) 61(4)
C(13) 940(18) 557(14) -124(15) 62(4)
C(14) 1736(18) 1367(12) 1339(14) 43(3)
C(15) 3084(18) 464(15) 2091(16) 56(3)
C(16) 4820(15) 973(14) 1551(16) 58(4)
C(17) 7514(15) 6525(10) 3965(12) 37(3)
C(18) 5240(20) 4894(14) 5123(14) 46(3)
C(19) 8667(17) 7788(14) 3824(15) 48(3)
C(20) 6896(19) 4597(14) 5282(14) 41(3)
C(21) 4350(20) 2931(16) 6004(16) 55(4)
C(22) 8363(15) 5556(13) 4840(12) 38(3)
C(23) 4672(19) 6161(15) 4512(15) 49(3)
C(24) 5970(20) 2632(13) 6169(15) 48(4)
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C(25) 9607(17) 6410(16) 6101(14) 49(3)
C(26) 7263(17) 3352(13) 5797(13) 48(3)
C(27) 5699(18) 8280(13) 3588(14) 57(4)
C(28) 3790(20) 4019(16) 5475(16) 50(3)
C(29) 10158(19) 7798(15) 6252(16) 64(4)
C(30) 7490(20) 8671(15) 3232(18) 62(4)
C(31) 4430(20) 1026(14) 6969(12) 67(5)
C(32) 9567(18) 8664(13) 5246(15) 60(4)
Table 3. Bond lengths [A] and angles [deg] for 14.
N(1)-C(8) 1.456(16) N(1)-C(9) 1.476(15)
N(1)-C(16) 1.468(16) N(2)-C(17) 1.442(15)
N(2)-C(23) 1.462(17) N(2)-C(27) 1.483(16)
O(1)-C(4) 1.344(17) O(1)-C(5) 1.384(19)
0(2)-C(3) 1.360(16) 0(2)-C(4) 1.489(18)
0(3)-C(31) 1.378(19) 0(3)-C(24) 1.405(14)
0(4)-C(21) 1.37(2) 0(4)-C(31) 1.492(16)
Br(1)-C(14) 1.946(14) Br(2)-C(19) 1.990(13)
C(1)-C(2) 1.406(19) C(1)-C(7) 1.419(19)
C(1)-C(10) 1.48(2) C(2)-C(3) 1.442)
C(2)-H(2) 0.9300 C(3)-C(5) 1.43(2)
C(4)-H(4A) 0.9700 C(4)-H(4B) 0.9700
C(5)-C(6) 1.3902) C(6)-C(7) 1.34(2)
C(6)-H(6) 0.9300 C(7)-C(8) 1.503(18)
C(8)-H(8A) 0.9700 C(8)-H(8B) 0.9700
C(9)-C(10) 1.508(17) C(9)-C(14) 1.558(17)
C(9)-H(9) 0.9800 C(10)-C(11) 1.47(2)
C(10)-H(10) 0.9800 C(11)-C(12) 1.31(2)
C(11)-H(11) 0.9300 C(12)-C(13) 1.51(2)
C(12)-H(12) 0.9300 C(13)-C(14) 1.510(18)
C(13)-H(13A) 0.9700 C(13)-H(13B) 0.9700
C(14)-C(15) 1.619(16) C(15)-C(16) 1.582(19)
C(15)-H(15A) 0.9700 C(15)-H(15B) 0.9700
C(16)-H(16A) 0.9700 C(16)-H(16B) 0.9700
C(17)-C(19) 1.493(17) C(17)-C(22) 1.529(16)
C(17)-H(17) 0.9800 C(18)-C(20) 1.34(2)
C(18)-C(28) 1.47(2) C(18)-C(23) 1.529(18)
C(19)-C(30) 1.444(18) C(19)-C(32) 1.522(19)
C(20)-C(26) 1.419(17) C(20)-C(22) 1.570(18)
C(21)-C(24) 1.31(2) C(21)-C(28) 1.33(2)
C(22)-C(25) 1.526(18) C(22)-H(22) 0.9800
C(23)-H(23A) 0.9700 C(23)-H(23B) 0.9700
C(24)-C(26) 1.31(2) C(25)-C(29) 1.33(2)
C(25)-H(25) 0.9300 C(26)-H(26) 0.9300
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C(27)-C(30)
C(27)-H(27B)
C(29)-C(32)
C(30)-H(30A)
C(31)-H(31A)
C(32)-H(32A)
C(8)-N(1)-C(9)
C(9)-N(1)-C(16)
C(17)-N(2)-C(27)
C(4)-0(1)-C(5)
C(31)-0(3)-C(24)
C(2)-C(1)-C(7)
C(7)-C(1)-C(10)
C(1)-C(2)-H(2)
0(2)-C(3)-C(5)
C(5)-C(3)-C(2)
O(1)-C(4)-H(4A)
O(1)-C(4)-H(4B)
H(4A)-C(4)-H(4B)
C(6)-C(5)-C(3)
C(7)-C(6)-C(5)
C(5)-C(6)-H(6)
C(6)-C(7)-C(8)
N(1)-C(8)-C(7)
C(7)-C(8)-H(8A)
C(7)-C(8)-H(8B)
N(1)-C(9)-C(10)
C(10)-C(9)-C(14)
C(10)-C(9)-H(9)
C(11)-C(10)-C(1)
C(1)-C(10)-C(9)
C(1)-C(10)-H(10)
C(12)-C(11)-C(10)
C(10)-C(11)-H(11)
C(11)-C(12)-H(12)
C(14)-C(13)-C(12)

C(12)-C(13)-H(13A)
C(12)-C(13)-H(13B)

C(13)-C(14)-C(9)
C(9)-C(14)-C(15)
C(9)-C(14)-Br(1)
C(16)-C(15)-C(14)

C(14)-C(15)-H(15A)
C(14)-C(15)-H(15B)

1.51(2)
0.9700
1.48(2)
0.9700
0.9700
0.9700
115.8(9)
106.0(10)
104.5(10)
108.2(12)
105.0(11)
122.0(13)
122.2(11)
120.9
110.6(15)
118.5(13)
109.8
109.8
108.2
119.1(15)
124.0(15)
118.0
120.2(13)
109.2(11)
109.8
109.9
109.3(10)
118.7(11)
109.9
114.5(12)
112.3(11)
105.7
125.9(14)
117.0
118.0
111.8(10)
109.2
109.4
111.9(11)
102.0(10)
105.5(7)
99.5(10)
111.7
111.9

C(27)-H(27A)
C(28)-H(28)
C(29)-H(29)
C(30)-H(30B)
C(31)-H(31B)
C(32)-H(32B)
C(8)-N(1)-C(16)
C(17)-N(2)-C(23)
C(23)-N(2)-C(27)
C(3)-0(2)-C(4)
C(21)-0(4)-C(31)
C(2)-C(1)-C(10)
C(1)-C(2)-C(3)
C(3)-C(2)-H(2)
0(2)-C(3)-C(2)
0(1)-C(4)-0(2)
0(2)-C(4)-H(4A)
0(2)-C(4)-H(4B)
C(6)-C(5)-0(1)
0(1)-C(5)-C(3)
C(7)-C(6)-H(6)
C(6)-C(7)-C(1)
C(1)-C(7)-C(8)
N(1)-C(8)-H(8A)
N(1)-C(8)-H(8B)
H(8A)-C(8)-H(8B)
N(1)-C(9)-C(14)
N(1)-C(9)-H(9)
C(14)-C(9)-H(9)
C(11)-C(10)-C(9)
C(11)-C(10)-H(10)
C(9)-C(10)-H(10)
C(12)-C(11)-H(11)
C(11)-C(12)-C(13)
C(13)-C(12)-H(12)

C(14)-C(13)-H(13A)
C(14)-C(13)-H(13B)
H(13A)-C(13)-H(13B)

C(13)-C(14)-C(15)
C(13)-C(14)-Br(1)
C(15)-C(14)-Br(1)

C(16)-C(15)-H(15A)
C(16)-C(15)-H(15B)
H(15A)-C(15)-H(15B)
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0.9700
0.9300
0.9300
0.9700
0.9700
0.9700
109.5(9)
107.7(9)
116.6(10)
103.1(13)
101.7(12)
115.8(13)
118.1(13)
121.0
130.9(15)
109.5(10)
109.8
109.8
133.9(15)
107.0(12)
118.0
118.1(12)
121.6(12)
109.9
109.8
108.3
98.7(9)
109.8
109.8
112.2(12)
105.6
105.7
117.2
124.0(12)
118.0
109.2
109.3
107.9
114.0(10)
112.7(10)
110.0(9)
111.8
112.1
109.6



N(1)-C(16)-C(15) 107.6(9) N(1)-C(16)-H(16A) 1102
C(15)-C(16)-H(16A)  110.3 N(1)-C(16)-H(16B) 1102
C(15)-C(16)-H(16B)  110.0 H(16A)-C(16)-H(16B) 108.5
N(2)-C(17)-C(19) 100.3(8) N(2)-C(17)-C(22) 116.7(10)
C(19)-C(17)-C(22) 114.7(10) N(2)-C(17)-H(17) 108.2
C(19)-C(17)-H(17) 108.2 C(22)-C(17)-H(17) 108.2
C(20)-C(18)-C(28) 123.6(12) C(20)-C(18)-C(23) 122.6(14)
C(28)-C(18)-C(23) 113.8(13) C(30)-C(19)-C(17) 103.6(11)
C(30)-C(19)-C(32) 109.6(11) C(17)-C(19)-C(32) 112.5(11)
C(30)-C(19)-Br(2) 112.8(10) C(17)-C(19)-Br(2) 112.8(8)
C(32)-C(19)-Br(2) 105.7(9) C(18)-C(20)-C(26) 117.7(14)
C(18)-C(20)-C(22) 120.6(11) C(26)-C(20)-C(22) 121.6(12)
C(24)-C(21)-C(28) 125.4(14) C(24)-C(21)-0(4) 113.0(12)
C(28)-C(21)-0(4) 121.5(16) C(25)-C(22)-C(17) 113.1(10)
C(25)-C(22)-C(20) 112.8(10) C(17)-C(22)-C(20) 108.6(10)
C(25)-C(22)-H(22) 107.4 C(17)-C(22)-H(22) 107.3
C(20)-C(22)-H(22) 107.3 N(2)-C(23)-C(18) 114.9(11)
N(2)-C(23)-H(23A)  108.5 C(18)-C(23)-H(23A)  108.4
N(2)-C(23)-H(23B)  108.6 C(18)-C(23)-H(23B)  108.6
H(23A)-C(23)-H(23B) 107.5 C(21)-C(24)-C(26) 124.0(11)
C(21)-C(24)-0(3) 110.5(12) C(26)-C(24)-0(3) 125.3(14)
C(29)-C(25)-C(22) 122.8(12) C(29)-C(25)-H(25) 118.5
C(22)-C(25)-H(25) 118.7 C(24)-C(26)-C(20) 117.5(12)
C(24)-C(26)-H(26) 121.2 C(20)-C(26)-H(26) 121.2
N(2)-C(27)-C(30) 102.0(10) N(2)-C(27)-HQ27A) 1114
C(30)-C(27)-H(27A) 1116 N(2)-C(27)-H(27B) 1113
C(30)-C(27)-H(27B)  111.2 H(27A)-C(27)-H(27B) 109.2
C(21)-C(28)-C(18) 111.5(14) C(21)-C(28)-H(28) 124.3
C(18)-C(28)-H(28) 124.2 C(25)-C(29)-C(32) 123.0(12)
C(25)-C(29)-H(29) 118.5 C(32)-C(29)-H(29) 118.5
C(19)-C(30)-C(27) 107.2(11) C(19)-C(30)-H(30A)  110.5
C(27)-C(30)-H(30A)  110.3 C(19)-C(30)-H(30B)  110.3
C(27)-C(30)-H(30B)  110.0 H(30A)-C(30)-H(30B) 108.5
0(3)-C(31)-0(4) 108.8(11) 0(3)-C31)-HB31A)  110.0
O(4)-C31)-HB31A)  109.9 0(3)-C31)-HG3IB)  109.9
0(4)-C31)-HB3IB)  109.9 H(31A)-C(31)-H(31B) 108.3
C(29)-C(32)-C(19) 115.4(10) C(29)-C(32)-H(32A)  108.5
C(19)-C(32)-H(32A)  108.5 C(29)-C(32)-H(32B)  108.3
C(19)-C(32)-H(32B)  108.4 H(32A)-C(32)-H(32B) 107.5

Table 4. Anisotropic displacement parameters (A2 x 1073) for 120705A. The anisotropic
displacement factor exponent takes the form: -2 pi*2 [ "2 a*"2 U1l + ... + 2 h k a*b*U12]

Ull U22 U33 U23 uUl13 Ul12

N(1) 48(5) 28(5) 39(5) 7(4) -10(4) 9(4)
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NQ) 24(4) 56(6) 66(7) 13(5) 17(4) 10(4)

o(1) 68(8) 69(6) 83(8) 32(6) 6(6) -29(6)
0Q) 111(10) 52(5) 71(7) 27(5) 15(6) 11(6)
003) 58(7) 72(6) 95(8) 49(6) 2(6) -4(5)
0(4) 73(9) 103(8) 81(8) 50(7) 8(7) 4(7)
Br(1) 52(1) 72(1) 82(1) 26(1) 22(1) 7(1)
Br(2) 55(1) 69(1) 79(1) 23(1) 20(1) 8(1)
c(1) 46(8) 33(6) 51(7) 7(5) 13(6) 1(5)
C(2) 44(6) 63(7) 50(7) 13(5) 8(5) _14(5)
C(3) 59(9) 64(8) 43(8) 1(6) 4(7) 11(7)
C(4) 68(9) 83(9) 104(10) 44(8) 31(7) ~18(7)
C(5) 37(7) 64(8) 50(7) 3(6) 6(6) 1(6)
C(6) 43(7) 57(7) 61(7) 20(6) 3(5) 2(5)
C(7) 25(5) 41(6) 50(7) 7(5) 6(4) 9(4)
C(8) 38(6) 45(6) 62(8) 17(6) 10(6) A4(5)
C(9) 23(4) 67(7) 37(6) 14(5) 11(4) 14(4)
C(10) 46(7) 41(6) 53(7) 2(6) -10(6) 17(6)
C(11) 41(7) 75(9) 68(9) 25(7) 15(6) 14(6)
C(12) 42(7) 104(10) 39(6) 24(6) -6(5) 0(7)
C(13) 47(7) 58(7) 59(8) -15(6) -16(6) -20(6)
C(14) 52(7) 20(4) 53(7) 4(4) -3(5) -8(4)
C(15) 50(7) 60(7) 68(7) 30(6) 1(6) 23(6)
C(16) 29(5) 61(7) 94(9) 33(7) 14(5) 21(5)
C(17) 44(6) 17(4) 43(6) 0(4) 7(4) -1(4)
C(18) 63(8) 40(6) 32(6) 7(4) 2(5) 3(5)
C(19) 26(5) 61(7) 59(7) 18(6) 10(5) 11(5)
C(20) 40(7) 49(7) 34(6) 12(5) -4(5) 11(6)
C21) 74(10) 54(8) 41(7) 22(6) 8(7) -15(7)
C(22) 29(6) 48(7) 40(6) 17(5) 10(5) 2(5)
C(23) 41(7) 50(7) 50(8) 6(6) -7(6) 12(5)
C(24) 70(10) 31(6) 48(7) 19(5) 11(7) -4(6)
C(25) 38(7) 65(8) 40(7) 16(6) -17(5) 0(6)
C(26) 53(7) 40(6) 53(7) 13(5) -6(6) 25(5)
C(27) 85(9) 37(6) 49(6) 16(5) -14(6) 9(6)
C(28) 40(6) 60(7) 47(7) 5(5) 6(5) 2(5)
C(29) 54(8) 47(6) 71(8) -16(5) -13(6) -3(5)
C(30) 63(9) 41(6) 90(9) 34(6) 15(7) -5(5)
C(31) 114(12) 52(7) 30(5) 5(5) -5(6) 10(7)
C(32) 58(8) 40(6) 89(10) 22(6) 18(7) 12(5)

Table 5. Hydrogen coordinates ( x 10°4) and isotropic displacement parameters (A2 x 10"3) for
14.

X M z Ueq

HQ) 2024 5939 726 64
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H(4A) 6336 8011 2717 97
H(4B) 6641 9243 -1308 97
H(6) 7773 4837 -208 64
H(8A) 6760 2444 162 57
H(8B) 6479 3349 1680 57
H(9) 3256 3325 2269 49
H(10) 1598 4433 983 60
H(11) 612 3445 -1473 71
H(12) -543 1236 -1746 73
H(13A) -40 -89 -41 75
H(13B) 1789 -35 -595 75
H(15A) 3135 747 3116 68
H(15B) 2806 -578 1764 68
H(16A) 5670 1420 2350 69
H(16B) 5301 144 974 69
H(17) 7126 5925 3012 44
H(22) 9043 4896 4218 46
H(23A) 4147 5773 3545 58
H(23B) 3787 6624 5053 58
H(25) 9997 5940 6794 59
H(26) 8383 3059 5868 58
H(27A) 5187 9133 4089 69
H(27B) 4933 7806 2743 69
H(28) 2631 4203 5345 60
H(29) 10953 8245 7027 77
H(30A) 7503 8477 2213 74
H(30B) 7830 9696 3635 74
H(31A) 4380 1199 7983 80
H(31B) 4092 4 6546 80
H(32A) 10563 9237 5073 72
H(32B) 8774 9338 5689 72
Table 6. Torsion angles [deg] for 14.
C(7)-C(1)-C(2)-C(3) -5(2) C(10)-C(1)-C(2)-C(3) 176.4(12)
C(4)-0(2)-C(3)-C(5) 6.4(16) C(4)-0(2)-C(3)-C(2) -173.4(15)
C(1)-C(2)-C(3)-0(2) -177.5(14) C(1)-C(2)-C(3)-C(5) 3(2)
C(5)-0(1)-C(4)-0(2) 13.3(16) C(3)-0(2)-C(4)-0(1) -12.2(16)
C(4)-0(1)-C(5)-C(6) 170.3(16) C(4)-0(1)-C(5)-C(3) -9.1(16)
0(2)-C(3)-C(5)-C(6) -178.4(13) C(2)-C(3)-C(5)-C(6) 1(2)
0(2)-C(3)-C(5)-0(1) 1.1(17) C(2)-C(3)-C(5)-0(1) -179.1(12)
O(1)-C(5)-C(6)-C(7) 176.9(16) C(3)-C(5)-C(6)-C(7) -4(2)
C(5)-C(6)-C(7)-C(1) 2(2) C(5)-C(6)-C(7)-C(8) -174.5(14)
C(2)-C(1)-C(7)-C(6) 3(2) C(10)-C(1)-C(7)-C(6) -178.6(13)
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C(2)-C(1)-C(7)-C(8)
C(9)-N(1)-C(8)-C(7)
C(6)-C(7)-C(8)-N(1)
C(8)-N(1)-C(9)-C(10)
C(8)-N(1)-C(9)-C(14)
C(2)-C(1)-C(10)-C(11)
C(2)-C(1)-C(10)-C(9)
N(1)-C(9)-C(10)-C(11)
N(1)-C(9)-C(10)-C(1)
C(1)-C(10)-C(11)-C(12)
C(10)-C(11)-C(12)-C(13)
C(12)-C(13)-C(14)-C(9)
C(12)-C(13)-C(14)-Br(1)
C(10)-C(9)-C(14)-C(13)
C(10)-C(9)-C(14)-C(15)
C(10)-C(9)-C(14)-Br(1)
C(9)-C(14)-C(15)-C(16)
C(8)-N(1)-C(16)-C(15)
C(14)-C(15)-C(16)-N(1)
C(27)-N(2)-C(17)-C(19)
C(27)-N(2)-C(17)-C(22)
C(22)-C(17)-C(19)-C(30)
C(22)-C(17)-C(19)-C(32)
C(22)-C(17)-C(19)-Br(2)
C(23)-C(18)-C(20)-C(26)
C(23)-C(18)-C(20)-C(22)
C(31)-0(4)-C(21)-C(28)
C(19)-C(17)-C(22)-C(25)
C(19)-C(17)-C(22)-C(20)
C(26)-C(20)-C(22)-C(25)
C(26)-C(20)-C(22)-C(17)
C(27)-N(2)-C(23)-C(18)
C(28)-C(18)-C(23)-N(2)
0(4)-C(21)-C(24)-C(26)
0(4)-C(21)-C(24)-0(3)
C(31)-0(3)-C(24)-C(26)
C(20)-C(22)-C(25)-C(29)
0(3)-C(24)-C(26)-C(20)
C(22)-C(20)-C(26)-C(24)
C(23)-N(2)-C(27)-C(30)
0(4)-C(21)-C(28)-C(18)
C(23)-C(18)-C(28)-C(21)
C(17)-C(19)-C(30)-C(27)
Br(2)-C(19)-C(30)-C(27)

178.9(13)
-49.4(15)
-166.5(13)
65.1(13)
-170.3(10)
65.5(16)
-165.1(11)
86.5(13)
-44.1(14)
135.7(15)
7(2)
-40.7(16)
78.0(13)
44.1(16)
166.3(11)
-78.8(12)
-30.9(13)
155.0(11)
2.3(14)
46.9(11)
171.4(10)
-168.5(11)
-50.2(14)
69.3(12)
-177.0(12)
0(2)
-176.7(13)
36.9(15)
162.9(10)
-69.4(15)
164.5(11)
163.6(11)
164.2(12)
174.6(14)
-1.0(19)
178.7(14)
-136.5(15)
179.8(12)
178.6(12)
-151.5(11)
-177.7(13)
-180.0(12)
22.6(15)
144.9(11)

C(10)-C(1)-C(7)-C(8)
C(16)-N(1)-C(8)-C(7)
C(1)-C(7)-C(8)-N(1)
C(16)-N(1)-C(9)-C(10)
C(16)-N(1)-C(9)-C(14)
C(7)-C(1)-C(10)-C(11)
C(7)-C(1)-C(10)-C(9)
C(14)-C(9)-C(10)-C(11)
C(14)-C(9)-C(10)-C(1)
C(9)-C(10)-C(11)-C(12)
C(11)-C(12)-C(13)-C(14)
C(12)-C(13)-C(14)-C(15)
N(1)-C(9)-C(14)-C(13)
N(1)-C(9)-C(14)-C(15)
N(1)-C(9)-C(14)-Br(1)
C(13)-C(14)-C(15)-C(16)
Br(1)-C(14)-C(15)-C(16)
C(9)-N(1)-C(16)-C(15)
C(23)-N(2)-C(17)-C(19)
C(23)-N(2)-C(17)-C(22)
N(2)-C(17)-C(19)-C(30)
N(2)-C(17)-C(19)-C(32)
N(2)-C(17)-C(19)-Br(2)
C(28)-C(18)-C(20)-C(26)
C(28)-C(18)-C(20)-C(22)
C(31)-0(4)-C(21)-C(24)
N(2)-C(17)-C(22)-C(25)
N(2)-C(17)-C(22)-C(20)
C(18)-C(20)-C(22)-C(25)
C(18)-C(20)-C(22)-C(17)
C(17)-N(2)-C(23)-C(18)
C(20)-C(18)-C(23)-N(2)
C(28)-C(21)-C(24)-C(26)
C(28)-C(21)-C(24)-0(3)
C(31)-0(3)-C(24)-C(21)
C(17)-C(22)-C(25)-C(29)
C(21)-C(24)-C(26)-C(20)
C(18)-C(20)-C(26)-C(24)
C(17)-N(2)-C(27)-C(30)
C(24)-C(21)-C(28)-C(18)
C(20)-C(18)-C(28)-C(21)
C(22)-C(25)-C(29)-C(32)
C(32)-C(19)-C(30)-C(27)
N(2)-C(27)-C(30)-C(19)
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2(2)
-169.2(10)
17.4(18)
-173.3(10)
-48.7(11)
“113.2(15)
16.2(18)
-25.4(17)
-156.0(11)
6(2)

25(2)
-155.7(12)
-73.6(12)
48.6(11)
163.5(7)
89.9(14)
-142.5(9)
29.4(14)
171.5(10)
-64.0(13)
-42.6(13)
75.7(12)
-164.9(8)
1(2)
178.2(12)
6.8(17)
-79.9(13)
46.1(13)
113.6(14)
-12.5(16)
46.6(15)
-17.6(19)
2(3)
-177.4(14)
-5.8(16)
-12.9(19)
5(2)
-4.3(19)
-32.8(13)
2(2)

2(2)

3(2)
-97.7(14)
5.5(15)



C(24)-0(3)-C(31)-0(4)  9.9(14) C(21)-0(4)-C31)-0(3)  -10.3(14)
C(25)-C(29)-C(32)-C(19) -16(2) C(30)-C(19)-C(32)-C(29) 153.6(12)
C(17)-C(19)-C(32)-C(29) 38.9(16) Br(2)-C(19)-C(32)-C(29) -84.7(13)
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X-ray crystallographic data for compound 22

All data were collected on Bruker apes 1I.

Table 1. Crystal data and structure refinement for compound 22.

Empirical formula C17HI7 N O4

Formula weight 299.32

Temperature 298(2) K

Wavelength 0.71073

Crystal system, space group Orthorhombic, P2(1)2(1)2(1)

Unit cell dimensions a=8.9657(13) A a= 90 deg.
b=9.7750(14) A B=90 deg.
c=16.102(2) A v=90 deg.

Volume 1411.2(4) A"3

Z, Calculated density 4, 1.409 Mg/m"3

Absorption coefficient 0.101 mm"-1

F(000) 632

Crystal size 0.28x0.17x 0.12 mm

Theta range for data collection 2.44 to 28.32 deg.

Limiting indices -11<=h<=11, -12<=k<=11, -21<=1<=19

Reflections collected / unique 9642 /3313 [R(int) = 0.0478]

Completeness to theta = 28.32 96.7 %

Absorption correction Semi-empirical from equivalents

Max. and min. transmission 0.9880 and 0.9723

Refinement method Full-matrix least-squares on F/2

Data / restraints / parameters 3313/0/201
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Goodness-of-fit on F~2 0.999

Final R indices [[>2sigma(I)] R1=0.0527, wR2 =0.1072
R indices (all data) R1=0.1114, wR2 =0.1298
Absolute structure parameter 1.3(17)

Extinction coefficien 0.015(2)

Largest diff. peak and hole 0.283 and -0.158 e.A"-3

Table 2. Atomic coordinates (x 10"4) and equivalent isotropic displacement parameters (A2 x
1073) for compound 22. U is defined as one third of the trace of the orthogonalized

Uj; tensor.

X y z Ueq

N(1) -485(2) -778(2) 831(1) 47(1)
O(1) 1203(2) 2829(2) 1511(1) 72(1)
0(2) -797(2) 3775(2) 493(1) 65(1)
0®3) 4683(2) 314(2) 3477(1) 74(1)
04) 5299(2) -1693(3) 2795(1) 78(1)
C(1) 84(3) 2132(3) 1436(2) 47(1)
C(2) -1126(3) 2551(3) 877(2) 49(1)
C@3) -2354(3) 1806(3) 760(2) 55(1)
C4) -3081(3) -634(3) 525(2) 67(1)
C(5) -1647(3) -1422(3) 335(2) 58(1)
C(7) 717(3) -1687(3) 1066(2) 50(1)
C(8) 3045(3) -1761(3) 1910(2) 51(1)
C©) 3938(3) -1220(3) 2507(2) 52(1)
C(10) 3582(3) -23(3) 2908(2) 52(1)
C(11) 2287(3) 660(3) 2746(2) 52(1)
C(12) 5705(4) -806(4) 3444(2) 74(1)
C(13) -1842(3) 4285(4) -94(2) 77(1)
C(33A) -2634(3) 459(3) 1162(2) 51(1)
C(7A) 1714(3) -1079(3) 1725(2) 42(1)
C(11A) 1317(3) 117(3) 2145(2) 44(1)
C(11B) -149(3) 828(3) 1947(2) 45(1)
C(110) -1227(3) -149(3) 1551(2) 46(1)

Table 3. Bond lengths [A] and angles [deg] for 22

N(1)-C(7) 1.447(3) N(1)-C(5) 1.456(3)
N(1)-C(11C) 1.471(3) O(1)-C(1) 1.218(3)
0(2)-C(2) 1.378(3) 0(2)-C(13) 1.422(3)
0(3)-C(10) 1.386(3) 0(3)-C(12) 1.429(4)
0(4)-C(9) 1.385(3) 0(4)-C(12) 1.405(4)
C(1)-C(2) 1.468(4) C(1)-C(11B) 1.532(4)
C(2)-C(3) 1.333(4) C(3)-C(3A) 1.489(4)
C(3)-H(3) 0.9300 C(4)-C(5) 1.530(4)
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C(4)-C(3A)
C(4)-H(4B)
C(5)-H(5B)
C(7)-H(7A)
C(8)-C(9)
C(8)-H(8)
C(10)-C(11)
C(11)-H(11)
C(12)-H(12B)
C(13)-H(13B)
C(3A)-C(11C)
C(7TA)-C(11A)
C(11B)-C(11C)
C(11C)-H(11C)
C(7)-N(1)-C(11C)
C(2)-0(2)-C(13)
C(9)-0(4)-C(12)
O(1)-C(1)-C(11B)
C(3)-C(2)-0(2)
0(2)-C(2)-C(1)
C(2)-C(3)-H(3)
C(5)-C(4)-C(3A)
C(3A)-C(4)-H(4A)
C(3A)-C(4)-H(4B)
N(1)-C(5)-C(4)
C(4)-C(5)-H(5A)
C(4)-C(5)-H(5B)
N(1)-C(7)-C(7A)
C(7A)-C(7)-H(7A)
C(7A)-C(7)-H(7B)
C(9)-C(8)-C(7A)
C(7A)-C(8)-H(8)
C(8)-C(9)-0(4)
C(11)-C(10)-C(9)
C(9)-C(10)-0(3)
C(10)-C(11)-H(11)
0(4)-C(12)-0(3)
0(3)-C(12)-H(12)
0(3)-C(12)-H(12B)
0(2)-C(13)-H(13A)
H(13A)-C(13)-H(13B)
H(13A)-C(13)-H(13C)
C(3)-C(3A)-C(11C)
C(11C)-C(3A)-C(4)

1.534(4)
0.9700
0.9700
0.9700
1.359(4)
0.9300
1.365(4)
0.9300
0.9700
0.9600
1.529(4)
1.397(4)
1.501(3)
0.9800
112.8(2)
117.52)
105.7(2)
121.6(2)
126.0(3)
111.0(2)
118.0
105.4(2)
110.7
110.7
105.8(2)
110.6
110.6
112.5(2)
109.1
109.1
117.93)
121.0
128.8(3)
121.6(3)
110.3(3)
120.9
109.6(2)
109.8
109.8
109.5
109.5
109.5
112.5(2)
102.6(2)

C(4)-H(4A)
C(5)-H(5A)
C(7)-C(7A)
C(7)-H(7B)
C(8)-C(7A)
C(9)-C(10)
C(11)-C(11A)
C(12)-H(12A)
C(13)-H(13A)
C(13)-H(13C)
C(3A)-H(3A)
C(11A)-C(11B)
C(11B)-H(11B)
C(7)-N(1)-C(5)
C(5)-N(1)-C(11C)
C(10)-0(3)-C(12)
0(1)-C(1)-C(2)
C(2)-C(1)-C(11B)
C(3)-C(2)-C(1)
C(2)-C(3)-C(3A)
C(3A)-C(3)-H(3)
C(5)-C(4)-H(4A)
C(5)-C(4)-H(4B)
H(4A)-C(4)-H(4B)
N(1)-C(5)-H(5A)
N(1)-C(5)-H(5B)
H(5A)-C(5)-H(5B)
N(1)-C(7)-H(7A)
N(1)-C(7)-H(7B)
H(7A)-C(7)-H(7B)
C(9)-C(8)-H(8)
C(8)-C(9)-C(10)
C(10)-C(9)-0(4)
C(11)-C(10)-0(3)
C(10)-C(11)-C(1A)
C(11A)-C(11)-H(1)
0(4)-C(12)-H(12)
0(4)-C(12)-H(12B)
H(12A)-C(12)-H(2B)
0(2)-C(13)-H(13B)
0(2)-C(13)-H(13C)
H(13B)-C(13)-H(13C)
C(3)-C(3A)-C(4)
C(3)-C(3A)-H(3A)
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0.9700
0.9700
1.510(3)
0.9700
1.399(4)
1.374(4)
1.405(4)
0.9700
0.9600
0.9600
0.9800
1.521(4)
0.9800
114.2(2)
106.9(2)
104.4(2)
120.9(3)
117.4(2)
123.0(3)
124.1(3)
118.0
110.7
110.7
108.8
110.6
110.6
108.7
109.1
109.1
107.8
121.0
121.8(3)
109.4(3)
128.0(3)
118.3(3)
120.9
109.8
109.8
108.2
109.5
109.5
109.5
111.7(2)
109.9



C(11C)-C(3A)-H(3A) 109.9 C(4)-C(3A)-H(3A) 109.9
C(11A)-C(7A)-C(8) 120.9(2) C(11A)-C(7A)-C(7) 121.2(2)
C(8)-C(7A)-C(7) 117.9(3) C(7A)-C(11A)-C(11) 119.5(2)
C(7A)-C(11A)-C(11B) 120.1(2) C(11)-C(11A)-C(11B) 120.4(2)
C(11C)-C(11B)-C(11A) 110.8(2) C(11C)-C(11B)-C(1) 112.92)
C(11A)-C(11B)-C(1) 112.0(2) C(11C)-C(11B)-H(11B) 106.9
C(11A)-C(11B)-H(11B) 106.9 N(1)-C(11C)-C(11B) 108.0(2)
N(1)-C(11C)-C(3A) 102.3(2) C(11B)-C(11C)-C(3A) 117.2(2)
N(1)-C(11C)-H(11C) 109.6 C(11B)-C(11C)-H(11C) 109.6
C(3A)-C(11C)-H(11C) 109.6

Table 4. Anisotropic displacement parameters (A2 x 1073) for 120705A. The anisotropic
displacement factor exponent takes the form: -2 pi*2 [ "2 a*"2 U1l + ... + 2 h k a*b*U12]

Ull U22 U33 U23 U13 Ul12
N(1) 41(1) 52(1) 47(1) -5(1) -3(1) (1)
o(1) 49(1) 59(1) 108(2) 4(1) -25(1) 9(1)
0Q2) 51(1) 61(1) 82(1) 15(1) -15(1) -4(1)
0(3) 57(1) 76(2) 89(2) -16(1) -34(1) 14(1)
0(4) 58(1) 76(2) 100(2) -10(2) 27(1) 23(1)
C(1) 39(2) 49(2) 55(2) 9(2) -5(1) 5(1)
CQ2) 42(2) 50(2) 55(2) 0(2) (1) 1(2)
C(3) 41(2) 65(2) 58(2) 1(2) 9(1) 4(2)
C(4) 51(2) 68(2) 82(2) 702) -14(2) -10(2)
C(5) 62(2) 60(2) 53(2) -4(2) 9(2) 7(2)
C(7) 51(2) 48(2) 50(2) -3(1) 4(1) -12)
C(8) 49(2) 44(2) 61(2) 302) 3(1) 6(2)
C(9) 46(2) 52(2) 58(2) 6(2) -6(2) 12(2)
C(10) 41(2) 61(2) 55(2) -1(2) -10(1) 0(2)
C(11) 49(2) 55(2) 53(2) -10(2) -10(1) 7(2)
C(12) 60(2) 74(2) 88(2) -1(2) -26(2) 102)
C(13) 65(2) 78(2) 87(2) 20(2) -20(2) 5(2)
C(3A) 37(2) 59(2) 59(2) -12) -1(1) -12)
C(7A) 40(2) 43(2) 44(2) 1(1) 2(1) (1)
C(11A) 41(2) 48(2) 43(1) 2(1) 1(1) 1(1)
C(11B) 39(2) 55(2) 41(1) -6(1) (1) 3(1)
C(11C) 39(2) 54(2) 45(2) -1(1) 3(1) -4(1)

Table 5. Hydrogen coordinates ( x 1074) and isotropic displacement parameters (A2 x 10"3) for
22,

X y z Ueq

H(3) -3081 2150 404 66
H(4A) -3832 -1240 754 81
H(4B) -3474 -213 26 81
H(5A) -1754 -2378 484 70
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H(5B) ~1408 1364 252 70
H(7A) 1311 -1896 578 59
H(7B) 299 -2538 1270 59
H(8) 3309 -2560 1633 62
H(11) 2052 1463 3026 63
H(12A) 6708 -467 3352 89
H(12B) 5691 -1297 3967 89
H(13A) 1971 3628 532 115
H(13B) -1478 5128 -324 115
H(13C) -2781 4443 175 115
H(3A) 23415 551 1584 62
H (11B) -586 1108 2478 54
H(11C) -1504 861 1951 55
Table 6. Torsion angles [deg] for 22.
C(13)-0(2)-C(2)-C(3) -1.4(4) C(13)-0(2)-C(2)-C(1) 177.5(2)
O(1)-C(1)-C(2)-C(3) 178.4(3) C(11B)-C(1)-C(2)-C(3) -4.4(4)
O(1)-C(1)-C(2)-0(2) -0.6(4) C(11B)-C(1)-C(2)-0(2) 176.7(2)
0(2)-C(2)-C(3)-C(3A) 177.4(2) C(1)-C(2)-C(3)-C(3A) -1.4(4)
C(7)-N(1)-C(5)-C(4) 151.5(2) C(11C)-N(1)-C(5)-C(4) 25.9(3)
C(3A)-C(4)-C(5)-N(1) -0.8(3) C(5)-N(1)-C(7)-C(7A) _167.5(2)
C(11C)-N(1)-C(7)-C(7A) -45.2(3) C(TA)-C(8)-C(9)-C(10) _1.6(4)
C(TA)-C(8)-C(9)-0(4) ~179.5(3) C(12)-0(4)-C(9)-C(8) _176.7(3)
C(12)-0(4)-C(9)-C(10) 5.2(3) C(8)-C(9)-C(10)-C(11) 2.2(4)
0(4)-C(9)-C(10)-C(11) -179.5(3) C(8)-C(9)-C(10)-0(3) -179.1(3)
0(4)-C(9)-C(10)-0(3) 0.93) C(12)-0(3)-C(10)-C(11) 174.8(3)
C(12)-0(3)-C(10)-C(9) -3.803) C(9)-C(10)-C(11)-C(11A) -0.8(4)
0(3)-C(10)-C(11)-C(11A) -179.2(3) C(9)-0(4)-C(12)-0(3) 7.6(4)
C(10)-0(3)-C(12)-0(4) 7.1(4) C(2)-C(3)-C(3A)-C(11C) “14.1(4)
C(2)-C(3)-C(3A)-C(4) -128.9(3) C(5)-C(4)-C(3A)-C(3) 97.6(3)
C(5)-C(4)-C(3A)-C(11C) 232(3) C(9)-C(8)-C(7A)-C(11A) 0.2(4)
C(9)-C(8)-C(7A)-C(7) -179.6(2) N(1)-C(7)-C(7A)-C(11A) 10.5(3)
N(1)-C(7)-C(7A)-C(8) -170.1(2) C(8)-C(TA)-C(11A)-C(11) 1.6(4)
C(7)-C(TA)-C(11A)-C(11) -179.1(2) C(8)-C(7TA)-C(11A)-C(11B)  -178.8(2)
C(7)-C(TA)-C(11A)-C(11B)  0.6(4) C(10)-C(11)-C(11A)-C(7A)  -1.0(4)
C(10)-C(11)-C(11A)-C(11B)  179.3(2) C(7A)-C(11A)-C(11B)-C(11C)  21.5(3)
C(11)-C(11A)-C(11B)-C(11C)  -158.8(2) C(7TA)-C(11A)-C(11B)-C(1)  -105.5(3)
C(11)-C(11A)-C(11B)-C(1)  74.2(3) O(1)-C(1)-C(11B)-C(11C) _157.3(3)
C(2)-C(1)-C(11B)-C(11C) 25.4(3) O(1)-C(1)-C(11B)-C(11A) 31.4(4)
C(2)-C(1)-C(11B)-C(11A) 151.3(2) C(7)-N(1)-C(11C)-C(11B) 68.6(3)
C(5)-N(1)-C(11C)-C(11B) -165.0(2) C(7)-N(1)-C(11C)-C(3A) -167.1(2)
C(5)-N(1)-C(11C)-C(3A) ~40.7(3) C(11A)-C(11B)-C(11C)-N(1)  -53.7(3)
C(1)-C(11B)-C(11C)-N(1) 72.9(3) C(11A)-C(11B)-C(11C)-C(3A) -168.5(2)
C(1)-C(11B)-C(11C)-C(3A)  -41.9(3) C(3)-C(3A)-C(11C)-N(1) -81.7(3)
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C(4)-C(3A)-C(11C)-N(1) 38.5(3) C(3)-C(3A)-C(11C)-C(11B) 36.3(3)
C(4)-C(3A)-C(11C)-C(11B) 156.5(2)
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X-ray crystallographic data for amarbellisine (3)

All data were collected on Bruker apes 1I.

Table 1. Crystal data and structure refinement for amarbellisine (3).

Empirical formula C17HI9 N 04

Formula weight 301.33

Temperature 293(2) K

Wavelength 0.71073

Crystal system, space group Orthorhombic, P2(1)2(1)2(1)
Unit cell dimensions a=9.1314 (13) A a=90 deg.

b=12.4725(18)A  B=90 deg.
c=12.8711(18)A  y=90 deg.

Volume 1465.9(4) A™3

Z, Calculated density 4, 1.365Mg/m"3

Absorption coefficient 0.097 mm”-1

F(000) 640

Crystal size 0.27x0.21 x 0.14 mm

Theta range for data collection 2.27 to 28.28 deg.

Limiting indices -12<=h<=11, -16<=k<=16, -16<=1<=11
Reflections collected / unique 10110/ 3441 [R(int) = 0.0485]
Completeness to theta = 28.28 96.9 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 1.0000 and 0.7651
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Refinement method Full-matrix least-squares on F/2

Data / restraints / parameters 3441/0/202
Goodness-of-fit on F*2 0.975

Final R indices [[>2sigma(I)] R1=0.0462, wR2 =0.0796
R indices (all data) R1=0.0948, wR2 = 0.0969
Absolute structure parameter 1.3(14)

Extinction coefficien 0.0144(14)

Largest diff. peak and hole 0.135 and -0.152 e.A"-3

Table 2. Atomic coordinates (x 10"4) and equivalent isotropic displacement parameters (A2 x
1073) for amarbellisine (3). U, is defined as one third of the trace of the orthogonalized

Uj; tensor.
X y z Ueq
N(1) 2608(2) 8627(1) 8222(1) 46(1)
o(1) 2053(2) 8918(1) 10396(1) 53(1)
0(2) 3218(2) 7014(1) 11599(1) 57(1)
003) 5692(2) 12584(1) 10474(2) 75(1)
04) 4325(2) 13294(1) 9119(1) 71(1)
C(1) 3497(2) 8482(2) 10468(2) 42(1)
C(2) 3443(2) 7288(2) 10576(2) 43(1)
C@3) 3565(2) 6625(2) 9779(2) 47(1)
CH4) 2469(3) 6774(2) 7958(2) 68(1)
C(5) 2093(3) 7840(2) 7457(2) 59(1)
C(7) 2790(3) 9710(2) 7808(2) 57(1)
C(8) 3512(2) 11551(2) 8415(2) S51(1)
C(9) 4249(3) 12184(2) 9106(2) S51(1)
C(10) 5061(2) 11766(2) 9900(2) 51(1)
C(11) 5181(2) 10688(2) 10058(2) 49(1)
C(12) 5114(4) 13541(2) 10041(2) 83(1)
C(13) 3160(3) 5902(2) 11853(2) 64(1)
C(3A) 3790(3) 6996(2) 8676(2) 51(1)
C(7A) 3609(2) 10430(2) 8562(2) 42(1)
C(11A) 4429(2) 10004(2) 9364(2) 42(1)
C(11B) 4476(2) 8805(2) 9552(2) 40(1)
C(110) 4036(2) 8206(2) 8571(2) 44(1)

Table 3. Bond lengths [A] and angles [deg] for amarbellisine (3)

N(1)-C(7) 1.461(3) N(1)-C(5) 1.468(3)
N(1)-C(11C) 1.475(3) O(1)-C(1) 1.430(2)
O(1)-H(1) 0.8200 0(2)-C(2) 1.376(2)
0(2)-C(13) 1.425(2) 0(3)-C(10) 1.385(3)
0(3)-C(12) 1.419(3) 0(4)-C(9) 1.387(2)
0(4)-C(12) 1.422(3) C(1)-C(2) 1.498(3)
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C(1)-C(11B)
C(2)-C(3)
C(3)-H(3)
C(4)-C(3A)
C(4)-H(4B)
C(5)-H(5B)
C(7)-H(7A)
C(8)-C(9)
C(8)-H(8)
C(10)-C(11)
C(11)-H(11)
C(12)-H(12B)
C(13)-H(13B)
C(3A)-C(11C)
C(7TA)-C(11A)
C(11B)-C(11C)
C(11C)-H(11C)
C(7)-N(1)-C(11C)
C(1)-0(1)-H(1)
C(10)-0(3)-C(12)
O(1)-C(1)-C(2)
C(2)-C(1)-C(11B)
C(2)-C(1)-H(1A)
C(3)-C(2)-0(2)
0(2)-C(2)-C(1)
C(2)-C(3)-H(3)
C(5)-C(4)-C(3A)
C(3A)-C(4)-H(4A)
C(3A)-C(4)-H(4B)
N(1)-C(5)-C(4)
C(4)-C(5)-H(5A)
C(4)-C(5)-H(5B)
N(1)-C(7)-C(7A)
C(7TA)-C(7)-H(7A)
C(7A)-C(7)-H(7B)
C(9)-C(8)-C(7A)
C(7A)-C(8)-H(8)
C(8)-C(9)-0(4)
C(11)-C(10)-C(9)
C(9)-C(10)-0(3)
C(10)-C(11)-H(11)
0(3)-C(12)-0(4)
0(4)-C(12)-H(12A)
0(4)-C(12)-H(12B)

1.533(3)
1.322(3)
0.9300
1.544(3)
0.9700
0.9700
0.9700
1.366(3)
0.9300
1.364(3)
0.9300
0.9700
0.9600
1.532(3)
1.381(3)
1.521(3)
0.9800
109.88(16)
109.5
104.8(2)
110.73(17)
110.58(17)
107.5
126.86(19)
109.91(17)
118.3
105.86(18)
110.6
110.6
103.22(18)
111.1

111.1
111.7(2)
109.3
109.3
116.9(2)
121.5
127.5(2)
122.1(2)
110.1(2)
121.3
109.5(2)
109.8
109.8

C(1)-H(1A)
C(3)-C(3A)
C(4)-C(5)
C(4)-H(4A)
C(5)-H(5A)
C(7)-C(7A)
C(7)-H(7B)
C(8)-C(7A)
C(9)-C(10)
C(11)-C(11A)
C(12)-H(12A)
C(13)-H(13A)
C(13)-H(13C)
C(3A)-H(3A)
C(11A)-C(11B)
C(11B)-H(11B)
C(7)-N(1)-C(5)
C(5)-N(1)-C(11C)
C(2)-0(2)-C(13)
C(9)-0(4)-C(12)
0(1)-C(1)-C(11B)
O(1)-C(1)-H(1A)
C(11B)-C(1)-H(1A)
C(3)-C(2)-C(1)
C(2)-C(3)-C(3A)
C(3A)-C(3)-H(3)
C(5)-C(4)-H(4A)
C(5)-C(4)-H(4B)
H(4A)-C(4)-H(4B)
N(1)-C(5)-H(5A)
N(1)-C(5)-H(5B)
H(5A)-C(5)-H(5B)
N(1)-C(7)-H(7A)
N(1)-C(7)-H(7B)
H(7A)-C(7)-H(7B)
C(9)-C(8)-H(8)
C(8)-C(9)-C(10)
C(10)-C(9)-O(4)
C(11)-C(10)-0(3)
C(10)-C(11)-C(11A)
C(11A)-C(11)-H(11)
0(3)-C(12)-H(12A)
0(3)-C(12)-H(12B)

H(12A)-C(12)-H(12B)
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0.9800
1.508(3)
1.518(3)
0.9700
0.9700
1.519(3)
0.9700
1.414(3)
1.365(3)
1.413(3)
0.9700
0.9600
0.9600
0.9800
1.516(3)
0.9800
114.22(18)
104.45(17)
117.81(17)
104.58(19)
112.82(17)
107.5
107.5
123.22)
123.4(2)
1183
110.6
110.6
108.7
111.1
111.1
109.1
109.3
109.3
107.9
121.5
122.3(2)
110.2(2)
127.8(2)
117.4(2)
121.3
109.8
109.8
108.2



0(2)-C(13)-H(13A) 109.5 0(2)-C(13)-H(13B) 109.5
H(13A)-C(13)-H(13B)  109.5 0(2)-C(13)-H(13C) 109.5
H(13A)-C(13)-H(13C)  109.5 H(13B)-C(13)-H(13C)  109.5
C(3)-C(3A)-C(11C) 113.89(19) C(3)-C(3A)-C(4) 113.67(19)
C(11C)-C(3A)-C(4) 103.82(19) C(3)-C(3A)-H(3A) 108.4
C(11C)-C(3A)-H(3A)  108.4 C(4)-C(3A)-H(3A) 108.4
C(11A)-C(7A)-C(8) 121.0(2) C(11A)-C(7A)-C(7) 121.12(19)
C(8)-C(7A)-C(7) 117.9(2) C(7TA)-C(11A)-C(11)  120.3(2)
C(7A)-C(11A)-C(11B)  120.93(19) C(11)-C(11A)-C(11B)  118.7(2)
C(11A)-C(11B)-C(11C) 110.17(18) C(11A)-C(11B)-C(1)  111.44(16)
C(11C)-C(11B)-C(1)  110.82(16) C(11A)-C(11B)-H(11B) 108.1
C(11C)-C(11B)-H(11B) 108.1 C(1)-C(11B)-H(11B)  108.1
N(1)-C(11C)-C(11B)  108.16(17) N(1)-C(11C)-C(3A) 104.38(18)
C(11B)-C(11C)-C(3A)  116.73(19) N(1)-C(11C)-H(11C)  109.1
C(11B)-C(11C)-H(11C) 109.1 C(3A)-C(11C)-H(11C)  109.1

Table 4. Anisotropic displacement parameters (A”2 x 10"3) for 120705A. The anisotropic
displacement factor exponent takes the form: -2 pi*2 [ "2 a*"2 U1l + ... + 2 h k a*b*U12]

Ull U22 U33 U23 U13 Ul12
N(1) 49(1) 46(1) 43(1) -4(1) -6(1) 3(1)
o(1) 47(1) 53(1) 59(1) 2(1) 10(1) 9(1)
0(2) 81(1) 43(1) 47(1) 8(1) 9(1) 4(1)
0(3) 96(1) 50(1) 81(1) -8(1) -17(1) -19(1)
0(4) 95(1) 43(1) 75(1) 4(1) 1(1) -5(1)
c(1) 43(1) 44(1) 39(1) 2(1) -1(1) 1(1)
CQ2) 47(1) 41(1) 41(1) 3(1) 5(1) -1(1)
C(3) 51(1) 38(1) 52(2) 0(1) (1) 1(1)
C(4) 86(2) 58(2) 59(2) -10(1) 9(2) -14(1)
C(5) 63(2) 62(2) 50(2) -12(1) (1) -10(1)
C(7) 62(2) 58(2) 49(2) 3(1) 9(1) 2(1)
C(8) 56(1) 50(1) 47(2) 9(1) 2(1) 3(1)
C(9) 61(2) 36(1) 55(2) 3(1) 12(1) 3(1)
C(10) 58(1) 472) 48(2) -4(1) (D) -12(1)
C(11) 52(1) 48(1) 472) 1(1) -10(1) -4(1)
C(12) 125(3) 52(2) 73(2) 3(2) 8(2) 9(2)
C(13) 86(2) 44(1) 63(2) 16(1) 3(2) 4(1)
C(3A) 59(2) 42(1) 52(2) -11(1) (1) 5(1)
C(7A) 43(1) 46(1) 37(1) 2(1) 1(1) 0(1)

C(11A)  42(1) 42(1) 41(1) 1(1) 5(1) 3(1)

C(11B) 35(1) 43(1) 41(1) -1(1) -1(1) 0(1)

C(11C) 44(1) 50(1) 38(1) 3(1) 6(1) 0(1)
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Table 5. Hydrogen coordinates ( x 10°4) and isotropic displacement parameters (A2 x 10"3) for
amrbellisine (3).

X y z Ueq
H(1) 1719 8799 9816 79
H(1A) 3945 8770 11102 51
H(3) 3508 5892 9906 57
H(4A) 2722 6247 7434 81
H(4B) 1645 6506 8357 81
H(5A) 2597 7926 6799 70
H(5B) 1047 7906 7343 70
H(7A) 1834 10017 7667 68
H(7B) 3324 9676 7158 68
H(8) 2971 11845 7873 61
H(11) 5737 10414 10603 59
H(12A) 5905 14033 9883 100
H(12B) 4468 13884 10539 100
H(13A) 2379 5568 11474 97
H(13B) 2991 5821 12585 97
H(13C) 4073 5569 11672 97
H(3A) 4647 6625 8391 61
H(11B) 5486 8607 9722 48
H(11C) 4769 8338 8030 53

Table 6. Torsion angles [deg] for amarbellisine (3).

C(13)-0(2)-C(2)-C(3) 2.6(3) C(13)-0(2)-C(2)-C(1) -178.98(19)
0(1)-C(1)-C(2)-C(3) 95.1(2) C(11B)-C(1)-C(2)-C(3) -30.7(3)
0(1)-C(1)-C(2)-0(2) -83.4(2) C(11B)-C(1)-C(2)-0(2) 150.83(17)
0(2)-C(2)-C(3)-C(3A) 179.1(2) C(1)-C(2)-C(3)-C(3A) 0.8(3)
C(7)-N(1)-C(5)-C(4) 162.3(2) C(11C)-N(1)-C(5)-C(4) 42.2(2)
C(3A)-C(4)-C(5)-N(1) 27.1(2) C(5)-N(1)-C(7)-C(7A) -168.39(19)
C(11C)-N(1)-C(7)-C(7A) -51.4(2) C(7A)-C(8)-C(9)-C(10) 0.7(3)
C(7A)-C(8)-C(9)-0(4) 179.6(2) C(12)-0(4)-C(9)-C(8) 175.0(2)
C(12)-0O(4)-C(9)-C(10) -6.0(3) C(8)-C(9)-C(10)-C(11) -0.4(4)
0(4)-C(9)-C(10)-C(11) -179.5(2) C(8)-C(9)-C(10)-0(3) 179.7(2)
0(4)-C(9)-C(10)-0(3) 0.6(3) C(12)-0(3)-C(10)-C(11) -174.92)
C(12)-0(3)-C(10)-C(9) 5.0(2) C(9)-C(10)-C(11)-C(11A) 0.03)
0(3)-C(10)-C(11)-C(11A) 180.0(2) C(10)-0(3)-C(12)-0(4) -8.8(3)
C(9)-0(4)-C(12)-0(3) 9.1(3) C(2)-C(3)-C(3A)-C(11C) 6.4(3)
C(2)-C(3)-C(3A)-C(4) -112.3(2) C(5)-C(4)-C(3A)-C(3) 126.9(2)
C(5)-C(4)-C(3A)-C(11C) 2.6(3) C(9)-C(8)-C(7A)-C(11A) -0.7(3)
C(9)-C(8)-C(7A)-C(7) 179.6(2) N(1)-C(7)-C(7A)-C(11A) 17.8(3)
N(1)-C(7)-C(7A)-C(8) -162.44(19) | C(8)-C(7A)-C(11A)-C(11) 0.4(3)
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C(7)-C(7TA)-C(11A)-C(11) -179.9(2) C(8)-C(7A)-C(11A)-C(11B)  177.10(19)
C(7)-C(TA)-C(11A)-C(11B)  -3.2(3) C(10)-C(11)-C(11A)-C(7A)  -0.1(3)
C(10)-C(11)-C(11A)-C(11B)  -176.83(19) | C(7A)-C(11A)-C(11B)-C(11C) 21.0(3)
C(11)-C(11A)-C(11B)-C(11C) -162.24(19) | C(TA)-C(11A)-C(11B)-C(1)  -102.4(2)

C(11)-C(11A)-C(11B)-C(1)  74.3(2) O(1)-C(1)-C(11B)-C(11A) 49.9(2)
C(2)-C(1)-C(11B)-C(11A) 174.50(17) O(1)-C(1)-C(11B)-C(11C) -73.2(2)
C(2)-C(1)-C(11B)-C(11C) 51.4(2) C(7)-N(1)-C(11C)-C(11B) 71.2(2)
C(5)-N(1)-C(11C)-C(11B) -165.84(17) | C(7)-N(1)-C(11C)-C(3A) -163.83(17)
C(5)-N(1)-C(11C)-C(3A) -40.9(2) C(11A)-C(11B)-C(11C)-N(1)  -53.4(2)
C(1)-C(11B)-C(11C)-N(1) 70.4(2) C(11A)-C(11B)-C(11C)-C(3A) -170.61(18)
C(1)-C(11B)-C(11C)-C(3A)  -46.8(3) C(3)-C(3A)-C(11C)-N(1) -101.42)
C(4)-C(3A)-C(11C)-N(1) 22.7(2) C(3)-C3A)-C(11C)-C(11B)  17.9(3)

C(4)-C(3A)-C(11C)-C(11B)  142.02)

Table 7. Hydrogen bonds for amarbellisine (3) [A and deg.].

D-H..A d(D-H) d(H...A) d(D...A) <(DHA)

O(1)-H(1)..N(1) 0.82 2.22 2.867(3) 136.4

S36



1

P67
ot-a—
666798 —

08s "9y ——

EBS"ES
1987ES UI

SE979L
mmo.FW
T8r°LL

SEE"D06—

6297107 ——

8807011 —
689211 ——
FSOTRIT—

EZT 611 —

ELS ZCT —0
BOT'EET—""

BEE LYl —

LG TET —

150 140 130 120 1‘;0

160

LYES 1 —

AN
mnnm.uw
sszz°z

5899°2
mmmw,uw
LoL’z

8T E—

ThhL €=~
BLILE—"

6BBS P —

EgZrs—

09E6 " C——

GbLE 9 —
0L36"9—

E09T"L—

Or
%!
-

\

L—"

g

2 [

;

8

H

5.5

H

6.0

g

7.0

20 15 10 05 ppm

25

3.0

3.5

4.0

4.5

5.0

6.5

7.5

S37



Ml

|

LPETHE —

98 LE ~
BES BE——
595 6E—"
TLE "9y —

S557ES—

069 9L
n:ﬁrw
BES"LL

0E3° 107 —

LT 011 —
ZIL Il ——
SIOTRLT—"

SS9 E1T—

!y —
2EE"IET—

SOETLIT
BLETLPT =

zZr o1z —

|

Ll

0.30 ne
1]
100

gapgpsi

ERLP' S—

65T6'S—

SZER'9—
EOFE "9 —

g

I &

£e)
-1
o

:

k]

|

~
&
=

|

£

£

S38



L.

126" 9 ~_

9ZE"OF ——=
ot TE ="

GI0°EL ~—

LT9°8L
afu.._.pw
FIRTLL

937101 —

PEZOTT ——
6ESTTT——
LT T —

LBSOET ——

EZF LT
obEtLET

¥256°802 —

10 ppm

20

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90

T
210

azsaweantl

LT6EB S —

SPIL I —
TLEE 9 —

-

o

s )

El

I

3

g

El;

ppm

S39



<CIExy,

il

LT —

LSt LE—

H00"SE——

TE EE~—
e or—"

GLYES—
FEGTLE—

LEG S —

6EI 9L
Nnn.phv
98r LL

659 10T ——

oTe 0Tl ——
22T ——
E9T " MT—"

Ze80El ——

BRETLYL
886 (T —

¥IETZIZ—

10 ppm

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80

T
210

T
_mlwm v
BRV
\U8 A\

—“mm.mmmmnwnummfw-nnm _mummnummu-u
GEBT"T
6G6T°1

OLEG"S —

LE06"™2 —
22569 —

86527 L—

g [3

3ls |

gk

|

25

EREELE

F‘
e
o

ki

7.0

0.5 ppm

15 1.0

2.0

3.5 3.0

4.0

5.0 4.5

55

6.5

5S40



10 ppm

— iS§— —

— 1T16TLI— - —
|“ GELFT1
- 607 EE— e 098k "1
ELTS™T
099 8E—— o ¥0s5°1
-9 0085°1
LG T
80561
Sl L g 6ELE"T
L oubiIse— R 9¥66"T
95°ZS BU00°T
L2202
-3 L6207
N L0GD"Z
— we— SLE“ Y — S— LESE T
89922
= 8062°
3 FEEZ"
T gL i
mn«.:wl e — J01E
1E5°LL -] wnmm,
8b99°
LEN
L2 Lzze'e
§26L°2
865877
s GPLE*E
e SYED'E
S8V0°E
- — 665° 90T —— ] LBLE'E
o S10%°E
b=

— - VeE Ly — —

L

S (=

= —  S6E 00T — ——

— e e 0L — ey

e
-
o
-
m e

m ZBEP'E
- FISL°E
otk gzt — - k3 8Z18°E

610" 62T —— — M
-

¥ET N1
gz 9t — 3

LR EZLA'S
- 69LE°S

T006°§
LYOE™S U.Vi

PENSTO—
|m sELL 9 —

029" 607 —— —4 |m

'
7

[0 ]

I

1092 " L—

1.0 ppm

15

ki

~

5

g HI

|

g

|

IE

-

|

S41

1

i

;

| ¢

)
<

:

U




3

1

16

2
6.00 use
AKX

1. 00000300 sec

100
13,11
a¥300

S mm O {H/13
930
65536
oo
6172839 M,
0 094190 Hr
H
B.60 usee
~2.00 o8
€.30 H,
100
23.00 cm

200712412

5 J0RSGE0 ser
5.8
81000 wses

— gL el —

0 00000000 sec

0 01500000 sec

300 1316534 Wiz
e35ing parameters

CHANMEL f] ssssvw

Data Paraneters

AtQuisition Parameters

Date
Tize
INSTRLM
RO
SULPROG
1]
SOLVENT
W

S
FloRE
an

6

-

=

e

n
MRES]
W
Y

2]

at
SFOl

2 - Pro
]

P

oW

558

)

58

a

20
Al
g
ey
NG

10 fodl plol paraseters

¥
v
e
1
2p
2
et

o i

b 86082 —

30

E.nzn_. _
. 98L59 0

vrZE

wMo.—_m o (B1g9 0 |

Twiig D o
Bras 0 —_—
§5L66 GH/n ; B
PEPO0 | —— %0 ¢

01620 1= u et
Lo PBS22 1 e

160x2 | =
MMQMM u - ET0G2 1
260"

Booee
EGISE

a0

] S

—_— —_— BZP Sh

)

|

60

TE1'632

LELT9L
mww.opw
09T LL 1
mmm.i\ 3

80

‘JL\WH-

T

70

W o U -
ggate
W m N |
HEEYY
%“.“‘ )

e
wenst ol
20
oo

& o

= a3
P
"R

e fetnd
m
fu
w
m
m

- —— LFE 00T

T
100

=

i

&

=

m

[860r E
: 6216 £

1
MWM.M”A - OEGSR E-
* ir60 -

i

reeel v.l___

£8avi qu\
91631 ¥

110

T
120

SER°GEZT

i

T
130

0Z0 0ET

L [
05E5E § — |\ :.mw !
PLEDG G- Y ~8r50 1

BIF9E 5
_ a HEH9H mH:/I

T
140

Ho

L i L

2t otT B 875G 9— e
cop9pt — kil

—
f  Ras 0000
|
B
|

T
150

3 ﬁ FeBGE f——

widd
(LT

S42



#r

=
ey v Wi A A Arsarinhanaatcr i Aaded ooy mimm e e
- = ™o DD =
oo W W o cwes ®© @
o o w
o= o a®m o @nm ™M ™ ~re o = 3 o =
©e @ o0 o e L M non R S i
o co o ~rw o o~ Mmoo o :
- - o e — o~~~ o “w = (] ﬁ 2 2
Y " o Py
bl ey L g Wy WAl
T T T T T T T T T T T T T T 1
150 140 130 120 110 100 a0 B8O 70 60 50 40 30 20 10 ppm
Cyrrent Dato Paraserers
NAME iag
n o ~ P HONOOQ DA AN O = D Na T o FaPne =
58 - gs BEERAEORERIREALE gYS3982ERIRSRTBEERESE o ;
E "= in @@ .n'.ﬁ“ﬁu“—}gi?%'rrgm‘Imn..:.aa‘n.n..r:.p———.--mmm hnESS-coces
g ~ o i w'-=qw<-|mm-mmm|n.— Mmr.lmrurururururu B T
11 [ Jate. 20080111
Tise 15,58
||I| INSTAM e300
| OEMD 5 me O IW13
PULPROG 1930
] 65538
SOLVENT oci3
o5 16
%5 2
A Skt 6172839 Hr
| Br FI0RES 0.084190 Hz
o ] 5. 0B4EE0 sec
fo aG 256
e I B1.000 usec
T € 6,00 usec
IE 7.8 K
n 100000000 sec
MCRES! 0.00000000 sec
O 0.01500000 sec
’ nnnssss CHANMEL 1] wemmmsss
C "
M 8. 60 usec
ay -2.00 08
Fm 300. 1ILE53 N
F2 = Frocessing pnrn-em-:
51
5 wnnomsem:
WO 2]
558 a
L8 nw-«
@
A nc-
4 —J—l— 10 W48 plot paramelors
Y 23.00 cm
| | 12.50 cm
\ I' } } I 7.797 roa
m folm| [= o) vl [= - wlos 234013 He
3 2 5| 2 2 = 12 E 2B s |]OER 0 231 oum
= a2 =t o = g mirul 5] e |- = == -6 47 M2
E - ..| o - 1— al=l 1=l = |-—: - i i e 0.34907 ppe/en
HICM 104 76542 Hi/em
————— Y T T | EE—— S -_-.-..-..--,--.:..,..‘.,l—-
oA 7 {3 5 4 1 C

S43



LEY "9 ———— -

058" LE —
9LE"TF

825°1¢
£E67SS

88709

672789

okL" 9L g

o1
2
1

20
rt Data Paraseters

30

40

50

60

70

29T LL
908G L —

820" 10T ———

689901 —
GBL 80T —

Lezs 121

gge LIl ———

PIT 62T

052°9FT —
G88°9FT —

|

90 80

100

130 120 110

140

150

&
]

HAME
TAPNO
SROCND

2L2% 2
rOIgE 2
LLEBE 2
BSH0F 2
opGay 2-
GOErP'2
c2PES '
BIESS &
9Lre5 2
EIEAS &
[23:0

Qe01s 2 7

L22PSE
TERGE'E
62200 ¥

[3-T1-R
L1585 5
911665
»3009°G
DE0E'S
F29i9'G
B9029' 6

0 sec

B172.83% W
0.094190 Hz
& 306

= O 1HA
G 100064 e

2 = Processing paremeters

10 M plot racasele

51
4
wOW
558
-B
o8
5

W

L R
OFrEg’ G
292¢L S
FES0E 5
2I6lE' &

PPEQS 98—

¥E56/ 9—

852 " [—

]
5
&

1 00 ppe

L1003

[CF ]

)

Pk L

a

S44



 [&
1
¥
3
L2 g
4 =2 H
3
gafifd 1 i
mnmhmu“wwunmmn:nunum {§egEaxiliagy
£ I8 9966° 1
zz10°2
2020°2
- L — Z0E0°Z
1 e -3 60b0°7
- 16508 — —% 8 zz90°Z
e g1L0°2
—~ = 006 EE— — 68807
B 3 - k ] W T
iu = - POST'Z
e £z81°2
1 oEOZ'Z
£L8Z°Z
£80E°2
0ETE"Z
8 96EE°T
— S0E" TG — —_ FISE"E
. asoas— —3 otie-s
578572
: s 8 Nomm,m\
— -4 oLa" 19— J .
o 9852
ZE8Z'E
E 1Z6E°E
3 = €696 ¢
e 1BLE"E
760k €
| omas J e
- %} o 600" 0
w
I
:
E
__W -8
3
3
3 1ZL°001 — — lm
1
~ 4 0Bk 30T — s
- —4 S65° 80T — IL -]
3 I+ 98TL G —
; £968°5 —
=
]
L]
3 - 918" pE1— —
T §E—— -+ BrOS 9 —
-3 = LT6 62T —— — L 8
LSLIBEL— g e BLbL'E—
3
L
3 S 109z L —
YELTEH —— 3
ETR*IRT—" H—v
3 8 3
r

1

=

E

¢

g
25

el

3.0

W

3.5

El

ppm
4.5 4.0
S45

2,0 1.8 1.6

1

;

bl
od

&

I

;

) |

7.0

|

7.5




oar- e -] -

g5 33 g2 % Ggw 0000 gesdp ¢ wmus
i e =0 cig ST 4 =225
du o S¢ & o &
3 g5 %8 g iie 000 essn ke
== a8 28 8 s T £ da

Bk

i Ch e

I

3.5 3.0 2.0

70 65 60 55 50 45 1.0 ppm

S46



nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

184
]

/
T

Frop
o
saLvEsT

e

=

o
Titees

B =
Mo -
. -
*

o

e

==

n

i

Ero

sr

_— N o
a2

= T @

1.6 1.4 1.2 ppm "

B M e A

o W W W e e

T T T T
?!D 65 6.0 55 50 4.5 40 35 30

1o
3,0
| L 1 T
Ll [ L]
_ 9 l [ ]
{ \ 11 Wi T i TV

1 TR

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 3 30 25 20 15 10 Ppm

S47



3 i ;
L T 1 ] 1 ] 1 IJI 1 Al
e o o (=] -
™ -~ i - o= - o wy oo~ w - o & n o4
~ - ™~ o =4 -~ D Wt~ w m e - - ~ ™M [ Do
. . . - - OO0 - - o - e o~ o o~
oy - e - (2] = - . . - - . . L .
- - o~ & - =) L= ~ o ™ w oM ™ -~ 9 o W -~ m -
i/ \/ 1711 V/ 1 T T T Tl? TT T ‘VI
Al Il o ‘ L ; l " \ J_,l_.ml ..'.l I I ‘l.L,
v e ety v e o v S
- - T T : : T : : T : r : T T -
150 140 130 120 110 100 50 80 70 60 50 40 30 20 10 0 pea

L A A

4

Pl B

E
o
T T T
70 65 6.0

T
55

- —l led
T T T T T T
50 4.5 40 35 30 25 20 15 1.0 0.5 0.0 05  ppm

S48



L a5 88 8 3fEee % 3§ 0§88 8 2
\f \/ [ ] ANV 72 A R I R U ¥ A
el I L | .
180 170 160 150 140 130 120 10 100 20 80 70 60 50 40 30 20 10 pp...'
ﬂco"",p; Hi
4T
=
I | | \\WW& i
B B W B B HEEEd
7.0 65 8.0 55 50 45 4.0 35 30 25 20 15 1.0 05 ppm

S49



—
-

L

- ” - O o e ~N O ~

(=] - -9 @ u -~ o - O e uy w ooy =N (=] o
w o o= — o w m o - @© Ll | ~ oW o o
. . - .o . . [ =1 Wy o oMmu wr ™
- =23 D - 0 o v (=3 . . . . - e R .

o o - o4 o oo © @ - N W oMo @ o
a - g b - e W onn wem o N

| Laamliotocmitla |H : HJ “J_T_Jvl.h :

o Lkl ke o
T T

T T I 1 I T T T T T

T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 g0 70 60 50 a0 30 20 10 ppm

-

— e
1=
— 8681
— G527
5901
5898
—d AT
———4130

{
—b

ECR | N N

-
70 65 6.0 55 50 4.5 4.0 35 30 25 20 pPpm

S50



—

3 E Pes2 3 § 9% 3 83 &
\f \/ |1\ N [ VA B VA

T N A

T

T T T T T T T T T T T T T T T T T T
155 150 145 140 135 130 125 120 115 110 105 100 95 90 8 80 75 70 65 60 55 50

™

P Feuieted AL LA R TR foaaind
45 40 35 30 25 20 15 10 ppm

& 4
o o 1
s ;:HNB
Ho
°
z2 B2 g 1 BoEBOBNRRSEEEEsL T RIARRE2220ITRIGRLIEE F 10
- = 4 wa et b I R R R B R bbbt e e e s szt
T 7]
] l V WWW B o
B
]
e T8 W
. iman
& i,
i L
F WS
=
= 4t
o 100009003 se:
T i
s cp 1 e
= =
" -3.00 a8
B s
. otttk v
= L)
= e
b 3
g 3

w oM e

I A -\

T
15 6.0 55 50 45 4.

20 15 10 05  ppm

S51



8 2% e TAsg g28 2 83837 I3 @
: o o P o A m 1
| ; | Ll .
T T T T T T T T T T T T T T T T T T T T T v
210 200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm
L) - W wo O ) P D el S ) WP T D E D et D WD D A O O e O D D 00 V) S S e e U0 ) T P e
o o - o CFOMDNFIFNONRFMEOD N M P et Ol et DD Tt DO w0 D
o N o S NN NAS oD OO RRE LN N NaE ldd
~ @ wian et T R B e e Rk K K R e B o495 1+] 417
\I PROCHO 1
Date_ 20111222
Time 17.27
INSTRUM avioo
PROBHD 5 mm QNP 1H/13
BULEROG zg30
0 65536
SOLVENT cDCl3
] 10
Ds [1]
SHH 6172,839 Hz
FIDRES 0.094190 Hz
AQ 5.3084660 sec
RG .3
oW 81,000 usec
DE 6.50 usec
TE 294.8 K
ol 1.00000000 sec
TOO 1
mmsmnses CHANNEL f]l sssssses
HUC1 1H
Pl T7.90 usec
PL1 =2.00 dB
SFO1 300.1318534 MHz
81 32768
sP 300.1300063 MHz
WOW EM
s5B 0
LB 0.30 Hz
GB 0
BC 1.00
4 A S
s o =l P T e
T T T T T T T T T T T T T T T
75 70 65 6.0 55 50 45 40 a5 3.0 25 20 1.5 1.0 0.5 ppm

S52



1857 18—
6ZEGE—

9196 —

56" e —=
T66°55~"

L1029 —

T09°9L
SZ0°LL
BRYTLL

Y26 00T —
EE6 ' SOT—
ore 21T —
EZZ'LIT—

125881l —
668 LIT—

EEB"
L96"
LLZ®

852 16T —

SHT~_
T —
8rT="

Ll

S| s

Joesh | l l l

L

T

120

140

190

10 ppm

100 90 g0 70 60 50 40 30 20

170 160 150 130 110

180

200

g ¥y §.2 o

A28 3%.2 38% §
2-RRE2RAT"NARTRARRR~ |E22Ez3IF°R°
Rl s e B

LA B

S
: m £i
ol f 0.3

LEEEEITEI P L PRI O [

|

o
ol

|

,1

()
S
=

3 |

| £

)|
-

Ml

o

I

05

1.0

1.5

3.0

4.5

55 5.0

6.0

6.5

7.0

7.5

25

S53



|_
—
i
—

— 1008 —
—819
— 558
545 i
545
44,
—351
1 J—

[ \/ [ | I Vo Vo

T I N U L . J“' A

1-55 ISD 145 MO 135 i30 125 120 115 110 IU& ‘IOD 95 QD 35 50 ?5 ?0 55 60 SE 50 45 40 35 30 25 2‘0 'I5 10 I|:||:)mI

20
%0
—a5
5812
07
a7
892
4612
4 500
138
096
80
552
1306
a7
259
203
215
an
003
90T
w60
a8
m
aoe
786
712
520
507
P
484
276
m
244
m
2|ﬂ
m
17
1
120
108
i
o8
T8
560
815
802
500

S *
o om0

1.9 1.8 1.7 1.6 1.5 1.4 ppm

¥

MW

B 8 H W

T T
6.5 6.0 55 50 45 4.0 3.!] 2 5 20 15 ppm

S54



C13CPD_neonSpin CDC1l

Current Data Pasamsters
AME 1ludd

XN 1
FROCHD 1

F2 - Acquisition Parameters
e 20120912

Tise 15,58
INST] 5
FROBHD % mn PABBG BB/
FULE 2qpg30

ES536
H5 512
s

[}
L 24038.4€1 Ex
FIDRES 0.366738 Nz
AT 1.3631488 sec

—
— 146.6
—108.3
— 106.3
—_—100.9
—_—06.5

_——128.9
T 28,2

—d42.8
— 5.3
—l3.5

o 20,800 usec
oE 6. 30 usec
TE 298.1 K

o1 2.00000000 sec
o1 0.03000000 nee
™00 1
mnsmmsse CHANNEL [l ===e=me=
SFoL 1006278556 HHE
NUOCY 13C

" 10,00 ussc
PLwL 7400000000 W

smssmsss CHAWNEL [1 sw=semes
SFO2 400.1516006 MHz
i

HOC2
CPOPRG[2 waltzlé
PO2 0,00 u
pa00 o
5000 W
0000 W

¥2 - Precessing parameters
51 9

aF 1006177980 MMz
HOW EX
558 o

LB 3.00 Mz
aE o

(3 .40

T T T T T T
170 160 150 140 130 120 110 100

Current Dats Parameters

NAME 1iodd

EXPHO 17

FROCHD 1

Fi - Acqulsition Farameters

Date_ 20120912

L
Bpect

PROBHD S == PABBO BB/

PULFROG 2g30

10 6!2!6
SOLVENT cocl3

NS 16

bl 2

£ BOLZ.820 He
FIDRES 0.122266 Hz
L) 4.0834465 sec
RG 3156

™ 62.400 unec
e 6.50 usec
TE 297.6 K

m 1.00000040 sac
oo 1

- CHARNEL £] =mease=e
sFO1 400.1524711 Mz
Ll

123 10,00 usec
PLML 17.50000000 ¥

F2 - Processing pazameters
1

s

g

S8

B Wt W

T T T T
7.0 6.5 . .5 5.0 45 4.0 35 30 2.

S55

AR B

5F 400, 1500070 Mz
WoM ™

558

i 0.30 Kz
FC 1.00



