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SUPPORTING INFORMATION

General Experimental

All reactions were performed in oven-dried (140 °C) or flame-dried glassware under an inert
atmosphere of dry No. The following reaction solvents were distilled from the indicated drying
agents:. diethyl ether (sodium, benzophenone), toluene (Na), methanol (Mg(OMe)»), triethylamine
(CaHy), tert-butyl alcohol was distilled over Na. n-Butyllithium solutions were titrated following
the method of Gilman.! Brine refersto a sat. ag. solution of NaCl. Grignard solutions were
titrated using 2,2’ -phenanthroline as an indicator.2

Kugelrohr distillations were performed on a Bichi GKR-50 Kugerohr, or Edwards
E050/60 diffusion pump; boiling points (bp) corresponding to uncorrected air-bath temperatures
(ABT).

IH NMR spectraand 13C NMR spectra were recorded on a Varian Unity 400 (400 MHz,
1H; 100 MHz, 13C), Unity 500 (500 MHz, 1H; 126 MHz, 13C). Spectra are referenced to residual
chloroform (d 7.26 ppm, 1H; d 77.0 ppm, 13C) or toluene (d 7.00 ppm, 1H; d 20.4 ppm, 13C).
Chemical shifts are reported in ppm (d); multiplicities are indicated by s (singlet), d (doublet), t
(triplet), g (quartet), m (multiplet) and br (broad). Coupling constants, J, are reported in Hertz.

Mass spectroscopy was performed by the University of Illinois Mass Spectrometer Center.
Electron impact (El) and FAB spectra were performed on a Finnigan-MAT CH-5 spectrometer.
Data are reported in the form of m/z (intensity relative to base peak = 100).

Infrared spectra (IR) were recorded on a Mattson Galaxy 5020 spectrophotometer. Peaks
arereported in cmrl with indicated relative intensities: s (strong, 67-100%); m (medium, 34-66%);
w (weak, 0-33%). Elemental analyses were performed by the University of Illinois Microanalytical
Service Laboratory.

Melting points (mp) were determined on a Thomas-Hoover capillary melting point
apparatus in sealed tubes and are uncorrected.
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Analytical thin-layer chromatography was performed on Merck silicagel plates with QF-
254 indicator. Visualization was accomplished with UV light and/or PMA and/or lodide.

Diethyl ether was of reagent grade and used as received; other solvents for chromatography
and filtration were technical grade and distilled from the indicated drying agents. hexane; ethyl
acetate (KoCO3). Column chromatography was performed using EM Science 230-400-mesh silica
gel.

All reaction temperature compared to internal temperature measured by Teflon-cooled
thermocouples unless other noted.

Commer cial Reagents

The following chemicals were purchased from the indicated sources. Allyl bromide
(Aldrich),  n-butyllithiun ~ (FMC),  tert-butyldimethylsily = chloride  (Gedest), (3-
carboxypropytriphenylphosphonium bromide (Lancaster), caprolactone (Aldrich), chloromethyl
methyl ether (Aldrich), cyclohexene (Aldrich), dimethyl sulfoxide (Aldrich), Magnesium (Aldrich),
(methoxycarbonylmethylene)triphenyl phosphorane (Lancaster), oxalyl chloride (Aldrich), imidazole
(Aldrich),  4-morphilino  N-oxide  (Aldrich), nitroethane  (Aldrich), potassium
bis(trimethylsilyl)amide (Aldrich), potassium tert-butoxide (Aldrich), Raney nickel (Activated
Metals A 5000), sodium hydride (Aldrich), tin (IVV) chloride (Aldrich), triphenylphosphine (Acros),
tetran-propylammonium  perruthenate  (Aldrich), triphenyl  phosphonoacetate  (Aldrich),
tetrabutylammonium fluoride (TBAF+*3H20, Fluka).

Literature Preparations

The following compounds were prepared by literature methods: allylmagnesium bromi de3
methoxymethyltriphenylphosphonium chlori de? 6,6-d methoxyhexanal > bis(2,2,2-trifluoroethyl)
(methoxycarbonyl methyl)phosphonate,6 methoxymethyltriphenylphosphine oxide,” methyl 6-(O-
tert-butyldimethyls IyI)hexanozate,8 anhydrous cerium chl oride.”
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Preparation of Starting Materials

Preparation of Methyl (2E,5Z,11E)-12-Nitrotrideca-2,5,11-trienoate ((E)-1)

OTBS OH
? (PPh3)P+(CH2)3OTBS TBAE. THE
MeO AN LLLE N
KHMDS 89% MeO.
OMe
THF/HMPA SMe
71%
COzMe COzMe
PPTS
Dess Martin PhsP=CHCO,Me THF/H,O
——— —
CH2C|2 CH2C|2 94%
87% OMe 79%
CO,Me Cco,Me CO,Me
CH3NO, 7
t-BuOK cat. NO> | Ac,0, DMAP cat K2C03
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t-BUOH,THF o OH Et,O EBUOH e\
89% 90%
22 (E)-1

(32)-tert-Butyl[9,9-dimethoxy-3-nonenyloxy]dimethylsilane (17)
11Me  Me

/
OSiﬂéMe
\ Me
O (PPh3)P*(CH,);0TBS

\|/\/\) -
KHMDS

THF/HMPA

To a cod (=78 °C, internd  temperature)  solution of  (3-tert-
butyldimethylsilanoxypropyl)triphenylphosphonium bromide (11.5 g, 22.4 mmol, 1.2 equiv) in
THF (100 mL) and HMPA (55 mL) was added a solution of KHMDS (0.5 M toluene, 44.8 mL,
22.4 mmol, 1.2 equiv). The mixture was stirred for 1 h at —78 °C then was alowed towarmto 0 °C
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over 1.5 h. Upon cooling back to —78 °C, a solution of 6,6-dimethoxyhexanal 7 (3.00 g, 18.7 mmol)
in THF (100 mL) was added and the mixture was stirred for 30 min at 0 °C and then was alowed to
warm to room temperature for 3 h. The reaction was quenched with sat. agq. NH4Cl solution (150
mL) and then was diluted with Et20 (70 mL). The organic layer was separated and the aqueous
layer was extracted with EtoO (3 x 50 mL). The combined organic extracts were washed with sat.
ag. NH4Cl solution (100 mL), brine (50 mL) and the combined extracts were dried (MgSO4) and
filtered. After remova of the solvent under reduced pressure, the residue was purified by
chromatography (silica gel, hexane/EtOAc, 8/1) and distillation to afford 4.55 g (71%) 17 as a
colorless oil which constituted of an inseparable mixture of isomers (Z/E, 91/9 by 1H NMR
anaysis).
Analytical Datafor 17:
bp:  75°C (3.0 x 10> mmHg, ABT)
IH NMR: (500 MHz, CDCl3)
5.46-5.33 (m, 2 H, HC(3), HC(4)), 4.34 (t, J= 5.5, 1 H, HC(9)), 3.58 (td, J= 7.0,
0.5, 2 H, H2C(1)), 3.30 (s, 6 H, 2 H3C(10)), 2.25 (g, J= 7.0, 2 H, H2C(2)), 2.06-
2.02 (m, 2 H, HoC(5)), 1.62-1.56 (m, 2 H, HoC(8)), 1.35-1.32 (m, 4 H, H2C(7),
H2C(6)), 0.85 (s, 9 H, H3C(13)), 0.04 (s, 6 H, H3C(11))
I3CNMR: (126 MHz, CDCl3)
131.4 (C(3)), 125.7 (C(4)), 104.4 (C(9)), 62.9 (C(1)), 52.50 (C(10)), 32.3 (C(8)),
31.1(C(2)), 29.5 (C(5)), 27.2 (C(6)), 25.9 (C(13)), 24.3 (C(7)), 18.3(C(12)), -5.3

(C(11)

IR:  (CHCl3)
2950 (9), 2931 (S), 1743 (), 1463 (w), 1384 (), 1255 (m), 1097 (s), 1054 (m), 933
(w)

MS: FAB

315 (9, M*-H), 285 (14), 253 (34), 243 (14), 227 (11), 171 (39), 153 (41), 145 (23),
137 (21), 136 (13), 125 (14), 123 (27), 122 (12), 121 (100), 119 (34), 115 (27)
TLC: R 0.28(slicage, hexane/EtOAC, 8/1, PMA)
Analyss. C;;Hz03Si  (316.56)
Cdculated:  C: 64.50; H: 11.46%
Found: C: 64.20; H: 11.45%
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(32)-9,9-Dimethoxy-3-nonen-1-ol (18)

oTBS A
23
| TBAF, THF 10 |
MeO MeO 9 ANl

OMe
OMe 17

Toacold (0 °C) solution of 17 (2.15 g, 6.80 mmol) in THF (10 mL) was added a solution
of tetrabutylammonium fluoride (1 M THF, 10.20 mL, 10.20 mmol, 1.5 equiv) whereupon the
mixture was warmed to room temperature. After 3 h, the solution was quenched with water (45 mL)
and was diluted with EtoO (45 mL). The ether layer was separated and the aqueous phase was
extracted with Eto0 (3 x 30 mL). The combined organic layers were washed with sat. ag. NH4Cl
solution (30 mL), brine (25 mL ), then were dried (MgSQOy), filtered and concentrated. The residue
was purified by chromatography (silica gel, hexane/EtOAc, 4/1) and distillation to afford 1.22 g
(89%) of 18 as acolorless oil which constituted of an inseparable mixture of isomers (Z/E, 91/9 by
1H NMR analysis).

Analytica Datafor 18:

bp:  90°C (7.0 x 105 mmHg, ABT)
IH NMR: (500 MHz, CDCl3)

5.57-5.34 (m, 2 H, HC(3), HC(4)), 4.34 (t, J= 5.5, 1 H, HC(9)), 3.63 (g, J= 6.5,2
H, H2C(1)), 3.30 (s, 6 H, 2 H3C(10)), 2.31 (g, J = 7.0, 2 H, H>C(2)), 2.09-2.05 (m,
2 H, HoC(5)), 1.61-1.57 (m, 2 H, H2C(8)), 1.38-1.34 (m, 4 H, H2C(6), H2C(7))

I3CNMR: (126 MHz, CDCl3)
132.6 (C(3)), 125.3 (C(4)), 104.3 (C(9)), 62.0 (C(1)), 52.46 (C(10)), 32.2 (C(8)),
30.7 (C(2)), 29.3 (C(5)), 27.0 (C(6)), 24.3 (C(7))

IR:  (CHCIj3)

3423 (b, m), 3006 (w), 2944 (s), 2859 (m), 2832 (m), 1739 (w), 1461 (w), 1386 (w),
1191 (w), 1130 (s), 1051 (s), 960, (w)
MS: FAB
202 (4, M*-H), 201 (13), 186 (9), 171 (13), 169 (20), 155 (17), 154 (35), 153 (39),
152 (14), 141 (36), 140 (15), 139 (100), 138 (19), 137 (45), 136 (34), 123 (23), 121
(80), 106 (24)
R 0.38 (slicagel, hexane/EtOAC, 4/1, PMA)

—
—
@)
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Andyss  C;H,O5;  (202.29)

Calculated: C: 65.31; H: 10.96%
Found: C: 65.08; H: 11.09%

(32)-9,9-Dimethoxy-3-nonenal (19)
OH

Dess-Martin

»

MeO CH,Cl,

OMe OMe
18 19

A solution of alcohol 18 (1.05 g, 5.19 mmol) in CHCl» (7 mL) was added to a stirred
suspension of 1,1,1-triacetoxy-1,1-dihydro-1,2-benziodoxol-3(1H)-one (Dess-Martin periodinane,
3.35¢, 7.78 mmol, 1.5 equiv) in CH2Cl> (25 mL) at room temperature. The resulting mixture was
stirred for 1 h and then was diluted with Et,0 (100 mL). The reaction was quenched by addition of
asat. ag. NaHCOg3 solution (150 mL) containing 15 g of sodium thiosul afte was added and the
suspension was stirred 15 min at room temperature. The combined organic layers were washed
with water (100 mL), brine (50 mL) and the combined extracts were dried (MgSO4). The solvent
was evaporated under reduce pressure to afford 19 914 mg (87%) as a colorless oil which
congtituted of an inseparable mixture of isomers (Z/E, 91/9 by 1H NMR analysis).

Analytical Datafor 19:

IH NMR: (500 MHz, CDCl3)

9.64 (t, J=1, 1H, HC(1)), 5.69-5.52 (m, 2 H, HC(3), HC(4)), 4.33 (t, J= 5.5, 1 H,
HC(9)), 3.29 (s, 6 H, 2 H3C(10)), 3.18 (d, J = 7.0, 2 H, HxC(2)), 2.04 (g, J= 7.0, 2
H, HoC(5)), 1.60-1.56 (m, 2 H, H2C(8)), 1.41-1.35 (m, 4 H, H2C(6), HoC(7))

I3CNMR: (126 MHz, CDCl3)
199.7 (C(1)), 135.0 (C(3)), 118.2 (C(4)), 104.4 (C(9)), 52.46 (C(10)), 42.5 C(2)),
32.3(C(8)), 29.0 (C(5)), 27.5 (C(6)), 24.1 (C(7))
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Methyl (2E,5Z)-11,11-Dimethoxyundeca-2,5-dienoate (20)

Ph3P=CHC02Me

MeO CH,Cl,

OMe

19

To a solution of 19 (1.05 g, 520 mmol) in CH2Clo, (36 mL) was added
(methoxycarbonyl methylene)triphenylphosphorane (2.6 g, 7.80 mmol, 1.5 equiv) in one portion.
The solution was heated to reflux for 1.5 h. After being cooled to room temperature, the reaction
was gquenched with water (40 mL). The mixture was extracted with CH>Cl» (3 x 20 mL) and the
combined organic extracts were washed with brine (25 mL), then were dried (MgSO,), filtered and
concentrated. The residue was purified by chromatography (silica gel, hexane/EtOAc, 5/1) and
distillation to afford 1.20 g (79%) of 20 as a colorless oil which constituted of an inseparable
mixture of isomers (5Z/5E, 91/9 by 1H NMR analysis).

Analytical Datafor 20:

bp: 80°C (1.4 x 104 mmHg, ABT)
IH NMR: (500 MHz, CDCl3)

6.96 (td, J = 6.4, 16.0, 1 H, HC(3)), 5.82 (td, J = 16.0, 1, 1 H, HC(2)), 5.46-5.29 (m,
2 H, HC(5), HC(6)), 4.35 (t, J= 6.0, 1 H, HC(11)), 3.72 (s, 3 H, H3C(13)), 3.30 (s,
6 H, 2 H3C(12)), 2.93 (t, J= 6.5, 2 H, HoC(4)), 2.02 (q, J= 7, H2C(7)), 1.60-1.57
(m, 2 H, HxC(10)), 1.40-1.32 (m, 4 H, H2C(9), H2C(10))

I3CNMR: (126 MHz, CDCl3)
167.1 (C(2)), 147.5 (C(3)), 132.57 (C(5)), 124.2 (C(6)), 121.0 (C(2)), 104.4
(C(11)), 52.6 (C(12)), 51.4 (C(13)), 32.6 (C(4)), 29.9 (C(7)), 29.2 (C(10)), 27.1
(C(8)), 24.2 (C(9))

IR:  (CHCIj3)

2946 (s), 2859 (m), 1724 (s), 1656 (m), 1436 (m), 1330 (m), 1274 (s), 1211 (m),
1128 (m), 1051 (m)

MS. FAB
257 (6, MT+H), 256 (8), 255 (34), 241 (12), 226 (13), 225 (79), 223 (16), 193 (51),
192 (10), 165 (11), 161 (27), 149 (10), 143 (17), 133 (100), 125 (37)

R 0.25 (slicagel, hexane/EtOAC, 5/1, PMA)

—
—
@)
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Anayss.  Cy4H5,04 (256.34)
Calculated: C: 65.60; H: 9.44%
Found: C: 65.43; H: 9.73%

Methyl (2E,52)-11-Oxoundeca-2,5-dienoate (21)

CO,Me

Z

PPTS
) o

MeO l THF/H,O

OMe 20

To asolution of 20 (640 mg, 2.5 mmol) in THF/H0 (1/1, 30 mL) was added pyridinium
p-toluenesulfonic acid (1.25 g, 5.0 mmol, 2 equiv) at room temperature and the solution was
warmed to 45 °C for 5 h. After being cooled to room temperature, the reaction was then diluted
with water (10 mL) and with EtoO (15 mL). The aqueous phase was extracted with EtoO (3 x 15
mL). The combined organic layers were washed with sat. ag. NH4Cl solution (15 mL), brine (10
mL), then were dried (MgSQOy), filtered and concentrated. The residue was purified by
chromatography (silicagel, hexane/EtOAc, 5/1) and distillation to afford 493 mg (94%) of 21 as a
colorless oil which constituted of an inseparable mixture of isomers (52/5E, 91/9 by 1H NMR
analysis).

Analytical Datafor 21:
bp:  95°C (9.0x 105 mmHg, ABT)
IHNMR: (500 MHz, CDCl3)
9.73(t,J= 1.5, 1 H, HC(11)), 6.95-6.89 (m, 1H, HC(3)), 5.80 (td, J= 2.0,15.5,1
H, HC(2)), 5.53-5.35 (m, 2 H, HC(5), HC(6)), 3.70 (s, 3 H, H3C(13)), 2.91 (t, J= 6,
2 H, HoC(4)), 2.40 (td, J = 7.5, 1.5, 2 H, H»C(10)), 2.04 (g, J= 7.5, 2 H, HoC(7)),
1.64-1.58 (m, 2 H, HoC(8)), 1.41-1.34 (m, 2 H, H>C(9))
13CNMR: (126 MHz, CDCl3)
202.7 (C(11)), 167.3 (C(1)), 147.6 (C(3)), 132.3 (C(5)), 124.9 (C(6)), 121.3 (C(2)),
51.7 (C(13)), 43.9 (C(10)), 30.2 (C(4)), 29.1 (C(7)), 27.1 (C(8)), 21.8 (C(9))
IR:  (CDCl3)
3014 (w), 2946 (m), 2859 (w), 2723 (w), 1724 (s), 1656 (m), 1436 (m), 1330 (M),
1272 (m), 1211 (m), 1170 (m), 1039 (w), 985 (w)
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MS. FAB
211 (100, M*+H), 209 (11), 195 (10), 193 (13), 179 (81), 161 (32), 149 (16), 135
(15), 133 (60), 125 (12), 118 (32)
TLC: Rf0.19(dlicagd, hexane/EtOAC, 5/1, PMA)
Anadyss  Cj;p,Hg05;  (210.27)
Cdculated: C: 68.55; H: 8.63%
Found: C: 68.46; H: 8.75%

Methyl (2E,5Z)-11-Hydr oxy-12-nitr oundeca-2,5-dienoate (22)

COsMe
> CH3NO»
t-BuOK cat.
—eee P
H | t-BuUOH, THF

o 21

To asolution of adehyde 21 (320 mg, 1.50 mmol) and nitroethane (328 ni., 4.50 mmoal, 3
equiv) in t-BuOH/THF (1/1, 3 mL) was added t-BuOK (33 mg, 0.03 mmol, 0.2 equiv) at room
temperature. After 15 min, the mixture was diluted with EtOAc (20 mL) and water (20 mL). The
separated organic layer was washed with brine (20 mL) and the aqueous layers were back-extracted
with EtOAc (2 x 25 mL). The combined organic layers were dried (MgSOy4), filtered and
concentrated. The residue was purified by chromatography (silicagel, hexane/EtOAc, 2/1) to afford
380 mg (89%) of 22 as a pale yelow oil which congtituted of an inseparable mixture of
diastereoisomers (1/1 by 1H NMR analysis).

Analytical Datafor 22:
IH NMR: (500 MHz, CDCl3)
6.95-6.89 (m, 1 H, HC(3)), 5.82-5.78 (m, 1 H, HC(2)), 5.52-5.34 (m, 2 H, HC(5),
HC(6)), 4.52-4.43 (m, 1 H, HC(12)), 4.14-4.10 (m, 0.5 H, HC(11)), 3.93-3.85 (m,
0.5 H, HC(11)), 3.69 (s, 3H, H3C(14)), 2.91 (t, J= 6.5, 2 H, H2C(4)), 2.04 (q, J =
6.0, 2 H, HxC(7)), 1.53-1.35 (m, 9 H, H3C(13)), HoC(10), HoC(9), HoC(4))
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I3CNMR: (126 MHz, CDCl3)
A: 167.2 (C(1)), 147.5 (C(3)), 132.3 (C(5)), 124.3 (C(6)), 120.9 (C(2)), 86.3
(C(12)), 72.7 (C(11)), 51.4 (C(14)), 32.9 (C(10)), 29.8 (C(4)), 29.0 (C(7)), 26.9
(C(8)), 25.3(C(9)), 12.3(C(13))
B: 167.2 (C(1)), 147.5 (C(3)), 132.2 (C(5)), 1214.3 (C(6)), 1209 (C(2)), 87.7
(C(12)), 71.9 (C(11)), 51.4 (C(14)), 32.7 (C(10)), 29.8 (C(4)), 28.9 (C(7)), 26.8
(C(8)), 24.7 (C(9)), 16.0 (C(13))
IR:  (CHClj3)
3453 (bm), 3008 (w), 2948 (m), 2859 (w), 1720 (s), 1704 (s), 1650 (m), 1548 (s),
1438 (m), 1392 (w), 1332 (w), 1280 (m), 1000 (w)
MS. FAB
286 (30, M*+H), 256 (29), 254 (28), 211 (13), 207 (13), 199 (11), 195 (15), 185
(10), 179 (28), 167 (19), 165 (20), 153 (30), 147 (27), 135 (87), 131 (21), 123 (25),
121 (50), 118 (100)
LC: Ry0.20(slicagd, hexane/EtOAC, 3/1, PMA)

Methyl (2E,5Z,11E)-12-Nitrotrideca-2,5,11-trienoate ((E)-1)

CO Me
Z 1. Acy0, DMAP (cat.)
NG, Et,0 R
Me on 2. KoCOg, t-BUOH

22

Toacold (0 °C, ice bath) solution of the nitro alcohol 22 (400 mg, 1.40 mmol) and acetic
anhydride (150, 1.54 mmol, 1.1 equiv) in Et;0 (9 mL) was added DMAP (28 mg, 0.28 mmol,
0.2 equiv) and the mixture was allowed to warm to room temperature. After 2 h, the mixture was
diluted with Eto0 (20 mL) and water (20 mL), and the separated organic layer was washed with sat.
ag. NaHCOg3 solution (20 mL), sat. ag. NH4Cl solution (20 mL), and brine (10 mL). The agueous
layers were back extracted with EtpO (30 mL). The combined organic extracts were dried
(MgS0Oy), filtered and concentrated to afford a pale yellow oil 23 which was used in the next step
without further purification.

To asolution of the nitro acetate 23 (442 mg, 1.40 mmol) in t-BuOH (10 mL) was added
K2CO3 (230 mg, 1.68 mmol, 1.2 equiv) at room temperature and then was allowed to warm to
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35 °C for 10 h. After being cooled to room temperature, the reaction (orange color) was quenched
with water (35 mL) and the product was extracted with Et;O (2 x 40 mL). The combined organic
layers were washed with water (20 mL), brine (20 mL), then were dried (MgSQOy), filtered and
concentrated. The residue was purified by chromatography (silica gel, hexane/EtOAc, 5/1) and
digtillation to afford 336 mg (90%) of (E)-1 asapale yellow oil which constituted of an inseparable
mixture of isomers (5Z/5E, 91/9 by 1H NMR analysis).
Andytical Datafor (E)-1:
bp:  115°C (9.0 x 10> mmHg, ABT)
IH NMR: (400 MHz, CDCl3)
7.11(td, J= 8.0, 1.0, 1 H, HC(11)), 6.94 (td, J = 6.5, 15.5, 1 H, HC(3)), 5.84 (td, J
= 15,155, 1 H, HC(2)), 5.55-5.37 (m, 2 H, HC(5), HC(6)), 3.72 (s, 3 H, H3C(14)),
2.93(t, J= 6.5, 2 H, HoC(4)), 2.21 (g, J = 7.0, 2 H, HoC(7)), 2.15 (s, 3 H,
H3C(13)), 2.05(q, J = 7.5, 2 H, HoC(7)), 1.53-1.47 (m, 2 H, H>C(9)), 1.43-1.37 (m,
2 H, HoC(8))
13C NMR: (126 MHz, CDCl3)
167.0 (C(2)), 147.2 (C(12)), 135.9 (C(3)), 132.0 (C(6)), 1275 (C(11)), 1211
(C(2), 51.4 (C(14)), 29.9 (C(8)), 29.0 (C(4)), 27.9 (C(9)), 27.8 (C(7)), 26.8
(C(10)), 12.5 (C(13))
IR:  (CHCIjy)
3014 (w), 2933 (w), 2858 (w), 1724 (s), 1656 (w), 1519 (s), 1434 (w), 1390 (w),
1332 (s), 1274 (m), 1211 (w), 1168 (m), 1039 (w), 985 (w)
MS. FAB
268 (38, M*+H), 195 (16), 155 (57), 152 (30), 134 (43), 118 (100)
TLC: R 0.26 (slicagd, hexane/EtOAC, 5/1, PMA, UV)
Anayss.  Ci4H, NO, (267.32)
Cdculated:  C: 62.90; H: 7.92; N: 5.24%
Found: C: 62.92 H: 8.04; N: 5.32%
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re-(1R,2S,7R,8R,11S,12S)-8-M ethyl-9-aza-10,14-
dioxatetracyclo[7.4.1.02:7.08.12]tetr adecane-11-car boxylate (3)

CO,Me

17 16

= M602
NO, 1. SnCl,, toluene 11 ]
> 10 O 140
Me™ X 2. toluene, NaHCOg4 \N/ o 4
15 175
(B)-1 3

Toacold (78 °C, dry ice bath) solution of nitroalkene (E)-1 (268 mg, 1.0 mmol) in toluene
(10 mL) was added SnCl4 (234 nl, 2.0 mmol, 2 equiv). After 1 h, the solution was diluted with
EtOACc (15 mL) and then was quenched with sat. ag. NaHCO3 solution (15 mL). The organic layer
was separated and the aqueous layer was extracted with EtOAc (3 x 20 mL). The combined organic
layers were washed with sat. ag. NaHCOg3 solution (2 x 25 mL), brine (20 mL), then were dried
(MgSOy), filtered and concentrated.

The crude material was dissolved in dry toluene (10 mL), followed by addition of sodium
bicarbonate (314 mg, 5.33 mmol, 5 equiv). The suspension was degassed and then was heated at
80 °C. After 1.5 h, the mixture was filtered through a pad of Celite and the filtrate was concentrated
under reduced pressure. The residue was purified by chromatography (silica gel, CH2Clo/EtOAC,
9/1) and recrystalization (Et20) to afford 219 mg (82%) of 3 asawhite crystalline solid.

Analytical Datafor 3:
mp:  109-111 °C (Et20)
IH NMR: (500 MHz, CDCl3)
4.60 (s, 1 H, HC(11)), 3.79 (brs, 4 H, H3C(17), HC(1)), 2.76 (d, J = 8.5, 1H,
HC(12)), 2.16 (dd, J= 8.5, 85, 1 H, HHC(13)), 2.02 (dd, J = 6.5, 6.0, 1 H,
HHC(13)), 1.92-1.88 (m, 2 H, HHC(3), HHC(5)), 1.82-1.80 (m, 1 H, HHC(3),
HHC(6)), 1.71.1.69 (m, 1 H, HHC(4)), 1.64 (t, J = 12, 1 H, HC(2)), 1.51 (t, J = 10,
1H, HC(7)), 1.42-1.29 (m, 4 H, H2C(3), HHC(4), HHC(5), HHC(6)), 1.05 (s, 3 H,
H3C(15))
I3CNMR: (126 MHz, CDCl3)
171.1 (C(16)), 85.5 (C(11)), 70.7 C(8)), 70.2 (C(1)), 52.5 (C(17)), 46.4 (C(12)),
45.9 (C(2)), 41.3 (C(7)), 31.0 (C(13)), 29.4 (C(4)), 27.8 (C(5)), 27.4 (C(3)), 26.2
(C(6)), 19.2 (C(15))
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IR:

Ms:

Anayss:

(CHCl3)

2927 (m), 2856 (m), 1739 (s), 1450 (m), 1373 (w), 1328 (m), 1272 (m), 1243 (s),
1022 (w), 966 (w)

FAB

268 (82, M*+H), 210 (10), 196 (6), 135 (12), 118 (21), 105 (5)

Rf 0.51 (CH2CIlo/EtOAC, 9/1, PMA)

C14H21NO4 (281.35)

Cdculated: C: 62.90; H: 7.92; N: 5.24%

Found: C: 62.90; H: 7.82; N: 5.37%

rel-(2R,6R,7S,8R,9R)-3,6-Dihydr oxy-9-methyldodecahydr obenzoindol-2-one (12)

MeO,C H
H, / Ra-Ni
(@) _
MeOH, rt

To asolution of 3 (267 mg, 1.00 mmol) in MeOH (4 mL) in a glassed-lined, steel autoclave
was added A5000 Raney nickel (washed 3 x 10 mL of MeOH). The autoclave was sedled,
pressurized to 160 psi with Hyp, and the suspension was stirred at room temperature for 12 h.
Hydrogen was then carefully released from steel autoclave and the reaction mixture was filtered
through a pad of Celite. The filter cake was washed with MeOH (25 mL ), and the filtrate was
concentrated under reduce pressure. The residue was purified by chromatography (silica gd,
CH2Clo/MeOH, 10/1) and recrystallization (EtOAc/MeOH) to afford 170 mg (71%) of 12 as a
crystalline solid.

Analytical Datafor 12:

mp:
1H NMR:

266-268 °C (EtOAC/MeOH)

(500 MHz, CDCl3 and CD30D )

4.38(d,J= 6.5, 1 H, HC(3)), 2.97 (td, I = 12.0, 3.5, 1 H, HC(5)), 2.18 (ddd, J =
11.5, 6.0, 5.5, 1 H, HC(3a)), 2.00 (dapp, J = 13.0, 1 H, HHC(8)), 1.66 (m, 2 H,
HHC(7) HHC(4)), 1.52-1.64 (m, 2 H, HHC(6), HHC(9)), 1.02 (s, 3 H, H3C(10)),
1.02-0.94 (m, 2 H, HHC(7), HHC(4)), 0.91-0.77 (m, 4 H, HHC(6), HC(9a),
HC(5a), HHC(9)), 0.63 (M, 1 H, HHC(8))
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13C NMR:

(126 MHz, CDClg)

177.3 (C(3)), 71.7 (C(5)), 71.3 C(9h)), 56.1 (C(5a)), 47.5 (C(3a)), 45.8 (C(99)),
43.5 (C(4)), 30.7 (C(8)), 28.5 (C(6)), 26.0 (C(9)), 25.2 (C(10)), 25.1 (C(9)), 24.9
(C(7)

(KBr)

3523 (bs), 3372 (bs), 2964 (m), 2923 (m), 2863 (M), 1660 (s), 1448 (w), 1353 (w),
1253 (w), 1172 (m), 1031 (m)

FAB

241 (100), 240 (18, M*+H), 224 (10), 223 (29) 205 (33), 195 (15), 155 (12), 152
(10), 135 (21), 127 (11), 118 (61)

R: 0.60 (silicagel, CH2Clo/MeOH, 10/1, PMA)

Ci3HyNO5;  (239.31)

Cdculated:  C: 65.25; H: 8.84; N: 5.85%

Found: C: 65.22; H: 8.84; N: 5.96%
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Preparation of Methyl (2E,6Z,12E)-13-Nitr otetradeca-2,6,12-trienoate ((E)-2)

<|3 (PPhg)P* (CHp){COOH LA, THE
MeO
M KHMDS %
OMe THF/HMPA
78%
o CO,Me COzMe
|
PPTS
(COCI),, CH,Cl, PhgP=CHCO,Me THF/H0
— ———
DMSO, NEf3 pe0 | crack  wmeo 95%
94% 87%
OMe OMe
26 27
COzMe COzMe COzMe
CH3NO2
tBuOK cat.  NO, AczO, DMAP cat. DMAP. EtO  No,
—_— —_— |
t-BUOH, THF OH Et,0 " onc 95%
91% Me Me” X
29 (E)-2
(42)-10,10-Dimethoxy-4-decenoic Acid (24)
OH
? (PPhg)P*(CH,)3COOH
MGOM
KHMDS
OMe THF/HMPA
To a cold (-78 °C, interna temperature) solution of (3-

carboxypropy)triphenyl phosphonium bromide? (8.00 g, 18.75 mmol, 1.5 equiv) in THF (100 mL)
and HMPA (55 mL) was added a solution of KHMDS (0.5 M toluene, 82.50 mL, 41.25 mmol, 3.3
equiv). The mixture was stirred for 1 h at —78 °C then was allowed to warm to O °C for 1.5 h.
Upon cooling back to —78 °C, a solution of 6,6-dimethoxyhexanal 7 (2.00 g, 12.50 mmol) in THF
(100 mL) was added and the mixture was stirred for 30 min at 0 °C and then was allowed to warm
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to room temperature for 3 h. The reaction was quenched with sat. ag. NH4Cl solution (150 mL),
then was diluted with Et;O (70 mL) and the pH was adjusted to pH 6 with a solution of
hydrochloric acid (0.1 M) and was extracted with EtoO (3 x 50 mL). The combined organic layers
were washed with sat. ag. NH4Cl solution (100 mL), brine (50 mL) and the combined extracts were
dried (MgSO4). After removal of the solvent under reduced pressure, the residue was purified by
chromatography (silica gel, hexane/EtoO, 2/1) and didtillation to afford 2.23 g (78%) 24 as a
colorless oil which constituted of an inseparable mixture of isomers (Z/E, 92/8 by 1H NMR
anaysis).
Analytical Datafor 24:
bp:  120°C (0.65 mmHg, ABT)
IH NMR: (500 MHz, CDCl3)
5.43-5.31 (m, 2 H, HC(4), HC(5)), 4.36 (t, J= 6.0, 1 H, HC(10)), 3.30(s, 6 H, 2
H3C(11)), 2.39-2.34 (m, 4 H, HoC(6), H2C(3)), 2.06-2.02 (m, 2 H, H2C(2)), 1.58
(dt,J=6.0, 7.5, 2 H, HxC(9)), 1.32-1.35 (m, 4 H, H2C(7), H2C(8))
I3CNMR: (126 MHz, CDCl3)
178.8 (C(1)), 131.3 (C(4)), 127.3 (C(5)), 104.4 (C(10)), 52.50 (C(11)), 34.0 (C(2)),
32.2 (C(3)), 29.3 (C(6)), 26.9 (C(9)), 24.1 (C(7)), 22.5 (C(8))

IR: (CHCl3)
2943 (M), 2860 (W), 1710 (S), 1447 (w), 1207 (W), 1127 (m), 1073 (w), 959 (W)
MS: FAB

229 (28, M*-H), 153 (100), 134 (13), 116 (20)
TLC: R 0.28(dlicagdl, hexane/Et20, 2/1, PMA)
Andyss  Cy;p,H,,O,  (230.30)

Cdculated: C: 62.58; H: 9.63%
Found: C: 62.44; H: 9.65%

(42)-10,10-Dimethoxy-4-decen-1-ol (25)
0

OH

LAH, THF
—_—
MeO l

OMe

24

To asuspension of lithium aluminum hydride (0.30 g, 5.20 mmol, 1.2 equiv) in THF (10
mL) was added a solution of 24 (1.0 g, 4.34 mmol) in THF (2 mL) at room temperature. The
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mixture was stirred for 4 h at room temperature then was cooled to 0 °C and was quenched with sat.
ag. NH4Cl solution (20 mL) and then was diluted with EtO (10 mL). The ether layer was
separated and the agueous phase was extracted with Et;0 (3 x 10 mL). The combined organic
layers were washed with sat. ag. NH4Cl solution (20 mL), brine (20 mL) and the combined extracts
were dried (MgSQOy). After removal of the solvent under reduced pressure, the residue was purified
by chromatography (silica gel, hexane/EtOAcC, 3/2) to afford 0.90 g (91%) of 25 as a colorless oil
which congtituted of an inseparable mixture of isomers (Z/E, 92/8 by 1H NMR analysis).
Analytical Datafor 25:
IH NMR: (500 MHz, CDCl3)
5.36-5.37 (m, 2 H, HC(4), HC(5)), 4.33 (t, J = 6.0, 1 H HC(10)), 3.61 (t, J= 6.5,2
H, HxC(1)), 3.28 (s, 6 H, 2 H3C(11)), 2.11-2.07 (m, 2 H, H2C(3)), 2.04-2.00 (m, 2
H, HoC(6)), 1.82 (s, 1 H, HC(13)), 1.62-1.55 (m, 4 H, HoC(2), HC(9)), 1.35-1.30
(m, 4 H, HoC(7), HxC(8))
I3CNMR: (126 MHz, CDCl3)
130.1 (C(4)), 129.1 (C(5)), 104.5 (C(10)), 62.30 (C(1)), 52.50 (C(11)), 32.5(C(2)),
32.2 (C(3)), 29.2 (C(6)), 26.9 (C(9)), 24.1 (C(7)), 23.5(C(8))

IR:  (CHClg)
3411 (bm), 2934 (M), 2860 (W), 1459 (w), 1266 (M), 1127 (w), 1068 (w)
MS. FAB

185 (28, M*+-31), 153 (100), 135 (70), 84 (26), 71 (54)
TLC: R 0.32(slicagel, hexane/EtOAC, 3/2, PMA)
Andysis:  CppHp4O03  (216.32)
Cdculated: C: 66.63; H: 11.18%
Found: C: 66.65; H: 10.95%

(42)-10,10-Dimethoxy-4-decenal (26)

OH

(COCI),, CHoCl,

MeO DMSO, NEtg
OMe

25

Toacold (-78 °C, dry ice bath) solution of oxalyl chloride (0.601 mL, 6.80 mmol, 1.1

equiv) in CH»Cl» (10 mL) was added a solution of DM SO (0.980 mL, 13.60 mmol, 2.2 equiv) in
CH2Clo (2 mL). After being stirred for 30 min at —78 °C, a solution of 25 (1.38 g, 6.18 mmol) in
CH2Cl» (5 mL) was added and the mixture was stirred for 1 h at —78 °C. Then triethylamine (4.12
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mL, 28.42 mmol, 4.6 equiv) was added and the reaction was allowed to warm to room temperature
for 1 h. The resulting white suspension was quenched with sat. ag. NH4Cl solution (20 mL). The
product was extracted with CH2Cl> (3 x 15 mL). The combined organic layers were washed with
sat. ag. NH4Cl solution (20 mL), sat. ag. NaHCOg solution (20 mL) and brine (20 mL), then were
dried (MgSQg), filtered and concentrated. The residue was purified by chromatography (silicagel,
hexane/EtOACc, 2/1) and distillation to afford 1.20 g (91%) of 26 as a colorless oil which constituted
of an inseparable mixture of isomers (Z/E, 92/8 by 1H NMR analysis).
Analytical Datafor 26:
bp:  65°C (3.0x 10> mmHg, ABT)
IH NMR: (500 MHz, CDCl3)
974 (t,J= 2, 1 H, HC(1)), 5.40-5.29 (m, 2 H, HC(4), HC(5)), 4.32 (t, J= 6.0, 1 H,
HC(10)), 3.27 (s, 6 H, 2 H3C(11)), 2.45 (td, J = 7.0, 2, 2 H, HC(2)), 2.35-2.31 (m, 2
H, H2C(3)), 2.03 (q, J= 6.0, 2 H, HoC(6)), 1.56 (g, J = 6.0, 2 H, H2C(9)), 1.36-
1.30 (m, 4 H, HoC(7), H2C(8))
13C NMR: (126 MHz, CDCl3)
202.1 (C(2)), 131.2 (C(4)), 127.3 (C(5)), 104.4 (C(10)), 52.5 (C(11)), 43.7 (C(2)),
32.3(C(3)), 29.3 (C(6)), 27.0 (C(9)), 25.0 (C(7)), 19.9 (C(8))

IR:  (CHCIjy)
2043 (M), 2830 (W), 2720 (W), 1725 (m), 1452 (), 1387 (), 1128 (M), 1073 (m),
958 (W)
MS: FAB

183 (35, M*+-31), 156 (16), 154 (81), 151 (22), 137 (59), 135 (100), 123 (12), 119
(17), 106 (37)
TLC: R 0.21(slicagel, hexane/EtOAC, 2/1, PMA)
Andysis:  CppH»»03  (214.30)
Cdculated: C: 67.26; H: 10.35%
Found: C: 67.33; H: 10.16%
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Methyl (2E,62)-12,12-Dimethoxydodeca-2,6-dienoate (27)

PhsP=CHCO,Me

MeO l CH,Clp

OMe 26

To a solution of 26 (1.06 g, 495 mmol) in CHxClo, (45 mL) was added
(methoxycarbonylmethylene)triphenyl phosphorane (2.5 g, 7.42 mmol, 1.5 equiv) in one portion.
The solution was heated to reflux for 2 h. Then another portion of
(methoxycarbonylmethylene)tri phenyl phosphorane (1.6 g, 4.95 mmol, 1.0 equiv) was added and
the reaction was heated at reflux for an additional 2 h. After being cooled to room temperature, the
reaction was quenched with water (40 mL). The solution was extracted with CH2Cl» (3 x 20 mL)
and the combined organic extracts were washed with brine (25 mL), then were dried (MgSOg),
filtered and concentrated. The residue was purified by chromatography (silica gel, hexane/EtOAC,
2/1) and distillation to afford 1.20 g (90%) of 27 as a colorless oil which constituted of an
inseparable mixture of isomers (62/6E, 92/8 by 1H NMR analysis).

Analytical Datafor 27:

bp:  105°C (8.5 x 10> mmHg, ABT)
IH NMR: (500 MHz, CDCl3)

6.96 (td, J = 6.5, 15.5, 1 H, HC(3)), 5.82 (td, J = 15.5, 1, 1 H, HC(2)), 5.43-5.30 (m,
2 H, HC(6), HC(7)), 4.35 (t, J= 6.0, 1 H, HC(12)), 3.72 (s, 3 H, H3C(4")), 3.30 (s,
6 H, 2 H3C(13)), 2.27-2.16 (m, 4 H, HoC(5), H2C(4)), 2.02 (q, J = 6.5, 2 H,
H,C(8)), 1.62-1.57 (m, 2 H, HoC(11)), 1.36-1.32 (m, 4 H, HoC(9), HoC(10))

13C NMR: (126 MHz, CDCl3)
166.7 (C(1)), 148.6 (C(3)), 130.7 (C(6)), 128.4 (C(7)), 121.0 (C(2)), 104.2 (C(12)),
52.0 (C(13)), 51.1 (C(14)), 32.1 (C(4)), 32.0 (C(5)), 29.2 (C(8)), 26.9 (C(11)), 25.5
(C(9)), 24.0 (C(10))

IR:  (CHCIjy)

2944 (m), 2858 (w), 1726 (s) 1658 (m), 1436 (m), 1271 (m), 1201 (m), 1128 (m),
1051 (m), 965 (w)
MS FAB
271 (6, M*+H), 241 (18), 239 (16), 207 (17)
TLC: R 0.61(slicagel, hexane/EtOAC, 2/1, PMA)
Andysis:  CysHps04  (270.37)
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Cdculated: C: 66.64; H: 9.69%
Found: C: 66.43; H: 9.86%

Methyl (2E,6Z)-12-Oxododeca-2,6-dienoate (28)

CO,Me

PPTS
MeO THF/H,0

OMe
27

To asolution of 27 (1.20 g, 4.44 mmol) in THF/H>0 (60 mL) was added pyridinium p-
toluenesulfonic acid (6.0 g, 22.22 mmol, 5 equiv) at room temperature and the solution was warmed
to 45 °C for 3 h. The reaction was then diluted with water (20 mL) and Et20 (25 mL). The
aqueous phase was extracted with EtoO (3 x 20 mL). The combined organic layers were washed
with sat. ag. NH4Cl solution (30 mL), brine (25 mL), then were dried (MgSOy), filtered and
concentrated. The residue was purified by chromatography (silica gel, hexane/EtOAc, 4/1) and
distillation to afford 0.945 g (95%) of 28 as a colorless oil which constituted of an inseparable
mixture of isomers (6Z/6E, 92/8 by 1H NMR analysis).

Analytical Datafor 28:
bp: 103 °C (2.4 x 10> mmHg, ABT)
IH NMR: (500 MHz, CDCl3)
9.73(t,J=15,1H, HC(12), 6.95-6.89 (m, 1 H, HC(3)), 5.80 (td, J= 1.5, 15.5, 1 H,
HC(2)), 5.38-5.32 (m, 2 H, HC(6), HC(7)), 3.69 (s, 3 H, H3C(13)), 2.40 (td, J = 7.5,
1.5, 2 H, HoC(11)), 2.25-2.14 (m, 4 H, H2C(4), H2C(5)), 2.01 (q, J= 7.0, 2 H,
H2C(8)), 1.63-1.57 (m, 2 H, H2C(9)), 1.39-1.34 (m, 2 H, H>C(10))
I3CNMR: (126 MHz, CDCl3)
202.3 (C(12)), 166.7 (C(1)), 148.5 (C(3)), 130.2 (C(6)), 128.1 (C(7)), 121.0 (C(2)),
51.1 (C(13)), 43.4 (C(11)), 31.9 (C(4)), 28.7 (C(5)), 26.7 (C(8)), 25.5(C(9)), 21.3
(C(10))
IR: (CDCl3)
3007 (w), 2942 (m), 2858 (w), 2720 (w), 1724 (s), 1658 (m), 1437 (m), 1273 (m),
1205 (m), 1171 (m), 1040 (w), 977 (w)
MS: FAB
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225 (24, M++H), 241 (18), 209 (12), 193 (65), 191 (23), 181 (10), 175 (16), 167
(17), 165 (13), 152 (18), 151 (19), 149 (14), 147 (50), 131 (19), 118 (100)
TLC: Rs0.37(dlicagd, hexane/EXtOAC, 4/1, PMA)
Anaysiss  Ci3Hp003  (224.30)
Cdculated: C: 69.61, H: 8.99%
Found: C: 69.45; H: 8.98%

Methyl (2E,6Z2)-12-Hydr oxy-13-nitr ododeca-2,6-dienoate (29)

CO,Me
CHsNO,
tBuOK cat.
—_—
| t-BUOH, THF

28

To asolution of aldehyde 28 (770 mg, 3.43 mmol) and nitroethane (740 nlL, 10.30 mmol, 3
equiv) int-BuOH/THF (1/1, 7 mL) was added t-BuOK (76 mg, 0.68 mmol, 0.2 equiv) at room
temperature. After 15 min, the mixture was diluted with EtOAc (30 mL) and water (30 mL). The
separated organic layer was washed with brine (20 mL) and the aqueous layers were back-extracted
with EtOAc (2 x 25 mL). The combined organic layers were dried (MgSOy4), filtered and
concentrated. The residue was purified by chromatography (silicagel, hexane/EtOAc, 2/1) to afford
950 mg (93%) of 29 as a pae yelow oil which congtituted of an inseparable mixture of
diastereoisomers (1/1 by 1H NMR analysis).

Analytical Datafor 29:
IH NMR: (500 MHz, CDCl3)
6.94 (td, J= 6.5, 16.0, 1 H, HC(3)), 5.83 (td, J= 1.5, 16.0, 1 H, HC(2)), 5.40-5.31
(m, 2 H, HC(6), HC(7)), 4.56-4.46 (m, 1 H, HC(13)), 4.17-4.13 (m, 0.5 H, HC(12)),
3.93-3.86 (m, 0.5 H, HC(12)), 3.71 (s, 3 H, H3C(15)), 2.68-2.65 (m, 1 H, HC(16)),
2.29-2.25 (m, 4 H, H2C(4), H2C(5)), 2.04 (g, J= 7.0, 2 H, H>C(8)), 1.54 (d, J =
6.0, 3H, H3C(14)), 1.53-1.33 (m, 6 H, H2C(9), H>C(10), H,C(11))
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I3CNMR: (126 MHz, CDCl3)
Magjor: 167.3 (C(1)), 149.2 (C(3)), 130.7 (C(6)), 128.2 (C(7)), 121.0 (C(2)), 86.4
(C(13)), 72.6 (C(12)), 51.4 (C(15)), 33.0 (C(11)), 32.0(C(4)), 29.1 (C(5)), 27.0
(C(8)), 25.6 (C(9)), 25.3 (C(10)), 12.4 (C(14))
Minor: 167.3 (C(1)), 149.2 (C(3)), 130.8 (C(6)), 128.2 (C(7)), 121.0 (C(2)), 87.7
(C(13)), 71.9 (C(12)), 51.3 (C(14)), 32.8 (C(11)), 32.0 (C(4)), 29.1 (C(5)), 29.0
(C(8)), 25.6 (C(9)), 25.8 (C(10)), 16.0 (C(14))

IR:  (CHClj3)

3443 (bm), 3005 (w), 2942 (m), 2858 (w), 1723 (s), 1658 (m), 1549 (s), 1438 (m),

1288 (m), 1207 (m), 1039 (w), 977 (w)

FAB

300 (42, M*+H), 268 (15), 240 (7), 195 (13), 193 (13), 175 (9), 167 (10), 155 (20),

154 (10), 153 (24), 152 (34), 137 (14), 134 (66), 118 (100)

LC: Rf0.25(glicagd, hexane/EtOAC, 2/1, PMA)

7

Methyl (2E,6Z,12E)-13-nitr otetr adeca-2,6,12-trienoate ((E)-2)

COZMe

NO, ] L AcO, DMAP (cat)
M OH 2. DMAP, Et,0

30

Toacold (0 °C, ice bath) solution of the nitro alcohol 30 (700 mg, 2.34 mmol) and acetic
anhydride (245n1, 2.57 mmol, 1.1 equiv) in EtoO (17 mL) was added DMAP (57 mg, 0.46 mmol,
0.2 equiv) and the mixture was allowed to warm to room temperature. After 2 h, the mixture was
diluted with Eto0O (20 mL) and water (20 mL), and the separated organic layer was washed with sat.
ag. NaHCOg3 solution (20 mL), sat. ag. NH4Cl solution (20 mL), and brine (10 mL). The agueous
layers were back extracted with Et;O (30 mL). The combined organic extracts were dried
(MgS0Qy), filtered and concentrated to afford a pale yellow oil which was used in the next step
without further purification.

To asolution of the nitro acetate 31 (800 mg, 2.34 mmol) in Et0 (15 mL) was added DMAP
(342 mg, 2.76 mmol, 1.2 equiv) at 0 °C (ice water bath) and then was allowed to warm to room
temperature. After 8 h, the reaction was quenched with water (20 mL) and the product was
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extracted with Et;0 (2 x 25 mL). The combined organic layers were washed with sat. ag. NH4Cl
solution (30 mL), brine (20 mL ), then were dried (MgSQOy), filtered and concentrated. The residue
was purified by chromatography (silica gel, hexane/EtOAc, 4/1) and distillation to afford 620 mg
(95%) of (E)-2 asapaleyelow oil which constituted of an inseparable mixture of isomers (6Z/6E,
92/8 by 1H NMR analysis).

Analytical Datafor (E)-2:

1H NMR:

130 °C (8.5 x 10> mmHg, ABT)

(500 MHz, CDCl3)

7.11(td, J= 8.0, 1.0, 1 H, HC(12)), 6.94 (td, J = 6.5, 16.0, 1 H, HC(3)), 5.82 (td, J
= 6.5, 16.0, 1 H, HC(2)), 5.39-5.33 (m, 2 H, HC(6), HC(7)), 3.71 (s, 3 H, H3C(15)),
2.27-2.14 (m, 6 H, HoC(11), HoC(5), HoC(4)), 2.16 (s, 3 H, H3C(14)), 2.03(q, J=
7.0, 2H, H2>C(8)), 1.51-1.47 (m, 2 H, H>C(10)), 1.42-1.37 (m, 2 H, H2C(9))

(126 MHz, CDCl3)

166.8 (C(1)), 148.5 (C(3)), 147.4 (C(13)), 135.9 (C(12)), 130.2 (C(6)), 128.9
(C(7)), 120.9 (C(2), 51.1 (C(15)), 31.9 (C(4)), 28.9 (C(5)), 27.8 (C(8)), 27.6
(C(11)), 26.7 (C(9)), 25.5 (C(10)), 12.2 (C(14))

(CHCl3)

2935 (m), 2859 (m), 1723 (s), 1658 (m), 1519 (m), 1436 (w), 1332 (w), 1271 (w),
1204 (w), 974 (w)

FAB

282 (82, M*+H), 250 (100), 175 (13), 155 (14), 152 (45), 147 (30), 137 (11), 134
(57), 121 (25), 118 (65), 112 (10), 106 (26)

R 0.31 (slicagel, hexane/EtOAC, 4/1, PMA)

CisH3NO, (281.35)

Cdculated: C: 64.04, H: 8.24; N: 4.98%

Found: C: 63.89; H: 8.27; N: 5.02%
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rel-(3aR,7aR,8R)-M ethyl-2E-5-[8-(3-methyl-2-oxido-3a,4,5,6,7,7a-hexahydr 0-4H-1,2-
benzoxazinyl)]-2-pentenoate (4)

_CO,Me
P
NO, N .
| snCl, (2 equiv)
~ >
Me™ ™ toluene
(B)-2 4

To acold (-78 °C, dry ice bath) solution of nitroalkene (E)-2 (730 mg, 2.60 mmol) in
toluene (20 mL) was added SnCl4 (600 nl_, 5.20 mmol, 2 equiv). After 2 h, the solution was diluted
with EtOAc (25 mL) and then was quenched with a1 N solution of triethylaminein MeOH (25
mL). The organic layer was separated and the aqueous layer was extracted with EtOAc (3 x 25
mL). The combined organic layers were washed with sat. ag. NH4Cl solution (2 x 25 mL), brine
(20 mL), then were dried (MgSOy), filtered and concentrated. The residue was purified by
chromatography (silicagel, EtOAc) and recrystallization (Et20) to afford 720 mg (98%) of 4 as a
white, crystalline solid.

Analytical Datafor 4:

mp:  82-83°C (Et20)
IH NMR: (500 MHz, CDCl3)

6.91 (td, J = 6.5, 16, 1 H, HC(3)), 5.85 (td, J = 1.0, 16.0, 1 H, HC(2)), 4.22 (td, J =
1.0,11.5, 1 H, HC(6)), 3.69 (s, 3H, H3C(17)), 2.60-2.54 (m, 2 H, HC(4)), 2.35 (td,
J= 155,75, 1H, HC(12)), 2.02-1.98 (m, 2 H, H2C(5)), 1.99 (s, 3 H, H3C(16)),
1.91-1.79 (m, 2 H, H2C(8)), 1.76-1.71 (m, 1 H, HHC(11)), 1.71-1.66 (m, 1 H,
HC(7)), 1.55-1.49 (m, 1 H, HHC(11)), 1.35-1.21 (m, 2 H, HHC(9), HHC(10)),
1.17-1.10 (m, 1 H, HHC(9)), 1.07-1.00 (m, 1 H, HHC(10))

I3CNMR: (126 MHz, CDCl3)
166.8 (C(1)), 147.6 (C(3)), 123.1 (C(11)), 121.9 (C(2)), 82.7 (C(6)), 51.4 (C(17)),
39.6 (C(12)), 38.0 (C(5)), 29.2 (C(4)), 28.3 (C(5)), 27.7 (C(11)), 25.8 (C(8)), 25.6
(C(10)), 25.4 (C(9)), 15.2 (C(16))
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IR:

MS:

Anayss:

(KBr)

3054 (w), 2936 (m), 2860 (w), 1722 (s), 1658 (m), 1600 (m), 1437 (w), 1268 (m),
1209 (w), 1167 (w), 1122 (w), 983 (w)

FAB

282 (100, M*+H), 266 (17), 251 (31), 219 (5), 177 (7), 135 (11)

R 0.32 (slicagel, EtOAc, PMA)

CisH3NO, (281.35)

Cdculated: C: 64.04, H: 8.24%

Found: C: 63.91; H: 8.27%

re-(1R,2S,7R,8R,11S,12S)-8-M ethyl-9-aza-10,14-
dioxatetracyclo[7.5,1.02:7.08.12]pentadecane-11-car boxylate (5)

CO,Me

toluene

NaHCO;

Toasolution of 4 (300 mg, 1.06 mmol) in dry toluene (10 mL) was added sodium
bicarbonate (314 mg, 5.33 mmol, 5 equiv). The suspension was degassed and then was heated at
100 °C. After 3 days, the mixture was filtered through a pad of Celite and the filtrate was
concentrated under reduced pressure. The residue was purified by chromatography (silica gd,
CH2Clo/EtOAC, 9/1) and recrystallization (Et20) to afford 132 mg (44%) of 5 as awhite solid

along with 120 mg (40%) of recovered 4.
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Anaytical Datafor 5:
mp:  150-152 °C (Et20)
IH NMR: (500 MHz, CDCl3)
462 (d, J= 5.0, 1H, HC(11)), 402 (g, J = 3.0, 1 H, HC(1)), 3.69 (s, 3 H,
H3C(18)), 2.56 (td, J= 3.5, 5.0, 1 H, HC(12)), 2.12-2.09 (m, 1 H, HC(2)), 1.95-
1.89 (m, 4 H, HHC(3), HC(7), HHC(13), HHC(14)), 1.83-1.81 (m, 2 H, HHC(3),
HHC(6)), 1.78-1.71 (m, 2 H, HHC(13), HHC(14)), 1.65-1.63 (m, 1 H, H>C(6)),
1.40-1.27 (m, 3 H, HHC(4), H2C(5)), 1.19 (s, 3 H, H3C(16)), 1.16-1.13 (m, 1 H,
HHC(4))
13C NMR: (126 MHz, CDCl3)
171.5 (C(17)), 80.6 (C11)), 74.3 C(1)), 54.9 (C(8)), 52.4 (C(18)), 44.0 (C(12)),
40.4 (C(14)), 30.42 (C(2)), 29.7 (C(7)), 27.6 (C(11)), 27.4 (C(3)), 26.4 (C(13)),
23.9 (C(16)), 23.6 (C(5)), 23.5 (C(4))

IR:  (CHCIjy)
2017 (m), 2852 (W), 1750 (3), 1438 (), 1210 (m), 1014 (w), 957 (W)
MS: FAB

282 (100, M*+H), 135 (7), 132 (90), 119 (7)
TLC: R 0.63(CH2CIo/EtOAC, 9/1, PMA)
Anaysiss  CisH23NO4 (281.35)
Cdculated: C:64.04%  H:8.24% N: 4.98%
Found: C: 64.02% H: 8.44% N: 5.07%

rel-(2R,7R,7S,8R,9R)-3,7-Dihydr oxy-10-methyldodecahydr o- 1-azabenzoazulen-2-one (13)

OH
T OH
6 ~

~

7

H, / Ra-Ni

MeOH, rt 3a

To asolution of 5 (285 mg, 1.01 mmol) in MeOH (5 mL) in aglassed-lined, steel autoclave
was added A5000 Raney Nickel (washed 3 x 10 mL MeOH). The autoclave was sedled,
pressurized to 160 psi with Hp, and the suspension was stirred at room temperature for 12 h.
Hydrogen was then carefully released from steel autoclave and the reaction mixture was filtered
through a pad of Celite. The filter cake was washed with MeOH (25 mL), and the filtrate was
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concentrated under reduce pressure. The residue was purified by chromatography (silica gd,
CH2Clo/MeOH, 10/1) and recrystallization (EtOAc/MeOH) to afford 200 mg (78%) of 13 as a
crystalline solid.

Analytical Datafor 13:

mp:

1H NMR:

209-211 °C (EtOAc/MeOH)

(500 MHz, CDCl3)

4.44 (d,J = 10.5, 1 H, HC(3)), 2.99 (td, J= 12.0, 6.0, 1 H, HC(6)), 2.28 (ddd, J =
10.5,5.0,5.5, 1 H, HC(3a)), 2.21 (dd, J = 3.0, 16.0, 1 H, HC(6a)), 1.84 (td, J = 16.5,
4.0, 1H, HC(10a)), 1.76 (ddd, J = 11.5, 5.0, 5.5, 1 H, HHC(4)), 1.66-1.59 (m, 2 H,
HHC(5), HHC(8)), 1.52 (dd, J = 10.5,5.5, 1 H, HHC(7)), 1.42 (td, J= 15.0,5.0,1
H, HHC(10)), 1.35-1.20 (m, 3 H, HHC(4), HHC(5), HHC(9)), 1.10 (s, 3 H,
H3C(11)), 1.10-1.01 (m, 2 H, HHC(8), HHC(9)), 0.94-0.81 (m, 2 H, HHC(7),
HHC(10))

(126 MHz, CDCl3)

177.5 (C(2)), 77.8 (C(3)), 69.7 C(6)), 61.7 (C(10b)), 49.7 (C(3a)), 43.8 (C(6a)),
41.7 (C(10a)), 31.7 (C(5)), 31.3 (C(4)), 29.1 (C(10)), 27.5 (C(7)), 26.0 (C(9)), 24.0
(C(8)), 19.1 (C(11))

(KBr)

3394 (bm), 3123 (bm), 2935 (m), 2845 (w), 1686 (s), 1447 (m), 1374 (w), 1244 (m),
1040 (m), 949 (w)

FAB

254 (100, M+H ), 236 (40), 195 (14), 155 (40), 154 (15), 153 (14), 152 (27), 135
(36), 120 (12), 118 (86)

R 0.63 (silicagel, CH2Clo/MeOH, 10/1, PMA)

Ci4H3NO;  (253.34)

Cdculated: C: 66.37, H: 9.15; N: 5.53%

Found: C: 66.13; H: 9.11; N: 5.60%
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Preparation of Methyl (2Z,6Z,12E)-13-Nitr otetradeca-2,6,12-trienoate ((2)-2)

e02C MeO,C
o)
| o) |
[
(CF3CH20)2PCH2C02M€ PPTS ~
MeO | KHMDS, 18-crown-6 THFH0 o |
THF
OMe 86% 90%
31 33
MeO,C eOzC MeO,C
CH3NO, ACzO DMAP
- e —_— NO,
t-BuOK cat. Etzo EO |
t-BUOH, THF Me 91%, 2 steps  Me™
91%
(2)-2

Methyl (2Z,62)-12,12-Dimethoxydodeca-2,6-dienoate (32)

II
(CF3CH20)2PCH2C02ME
KHMDS, 18-crown-6

THF

To a cold solution (78 °C, interna temperature) of bis(2,2,2-trifluoroethyl)-
(methoxycarbonylmethyl)phosphonate (1.45 g, 4.5 mmol, 1.5 equiv), 18-crown-6 (4,00 g, 15 mmol,
5 equiv) in THF (36 mL) was added a solution of KHMDS (0.5 M toluene, 6 mL, 3 mmol, 1
equiv). After 30 min, asolution of aldehyde 31 (650 mg, 3 mmol) in THF (2 mL) was added and
the mixture was stirred 2 h at —78 °C (internal temperature). The solution was diluted with Eto0
(40 mL) and quenched with water (25 mL). The organic layer was separated and the aqueous layer
was extracted with Et20 (3 x 25 mL). The combined organic layers were washed with sat. ag.
NH4Cl solution (25 mL ), brine (20 mL), then were dried (MgSOy), filtered and concentrated. The
residue was purified by chromatography (silicagel, hexane/EtOAc, 2/1) to afford 700 mg (86%) of
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32 as acolorless oil which constituted of an inseparable mixture of isomers (6Z/6E, 92/8 by 1H
NMR analysis).
Anaytical Datafor 32:

bp:
1H NMR:

103 °C (2.3 x 10> mmHg, ABT)

(500 MHz, CDCl3)

6.20 (td, J= 7.5, 11.5, 1 H, HC(3)), 5.76 (tdd, J = 15.0, 11.5, 0.5, 1 H, HC(2)),
5.41-5.32 (m, 2 H, HC(6), HC(7)), 4.33 (t, J = 5.5, 1 H, HC(12)), 3.69 (s, 3 H,
H3C(14)), 3.29 (s, 6 H, 2 H3C(13)), 2.68 (qd, J= 7.5, 1.5, 2 H, H>C(4)), 2.16 (q, J
= 6.5, 2 H, HxC(5)), 2.02 (g, J = 6.5, 2 H, H2C(8)), 1.60-1.56 (m, 2 H, HoC(11)),
1.37-1.31 (m, 4 H, H2C(9), H2C(10))

(126 MHz, CDCl3)

166.7 (C(1)), 150.0 (C(3)), 130.7 (C(6)), 128.5 (C(7)), 119.5 (C(2)), 104.4 (C(12)),
52.5 (C(13)), 50.9 (C(14)), 32.3(C(4)), 29.4 (C(5)), 28.9 (C(8)), 27.1 (C(11)), 26.5
(C(9)), 24.2 (C(20))

(CHCl3)

2946 (m), 2831 (w), 1724 (s) 1645 (m), 1439(m), 1199 (m), 1172 (m), 1128 (m),
1053 (m)

FAB

271 (M*+H, 7), 269 (20), 241 (11), 239 (21), 209 (10), 208 (11), 207 (65), 175
(45), 152 (16), 147 (100), 133 (41)

R: 0.60 (silicagel, hexane/EtOAC, 2/1, PMA)

CisHO0,4  (270.37)

Cdculated: C: 66.64, H: 9.69%

Found: C: 66.51; H: 9.65%
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Methyl (2Z,62)-12-Oxododeca-2,6-dienoate (33)

MeO,

PPTS
| —_—D
MeO THF/H,0

OMe

32

To asolution of 32 (500 mg, 1.84 mmol) in THF/H0 (1/1, 24 mL) was added pyridinium
p-toluenesulfonic acid (2.33 g, 9.22 mmol, 5 equiv) at room temperature and the solution was
warmed to 45 °C for 3 h. The reaction was then diluted with water (15 mL) and with EtoO (15 mL).
The aqueous phase was extracted with EtoO (3 x 15 mL). The combined organic layers were
washed with sat. ag. NH4Cl solution (25 mL), brine (20 mL), then were dried (MgSQy), filtered
and concentrated. The residue was purified by chromatography (silicagel, hexane/EtOAc, 4/1) and
distillation to afford 451 g (90%) of 33 as a colorless oil which constituted of an inseparable
mixture of isomers (6Z/6E, 92/8 by 1H NMR analysis).

Analytical Datafor 33:
bp: 100 °C (2.3 x 10> mmHg, ABT)
IH NMR: (500 MHz, CDCl3)
9.75(t,J= 2.0, 1 H, HC(12)), 6.20 (td, J = 7.5, 1H, HC(3)), 5.78 (tdd, J = 1.0, 11.5,
0.5, 1 H, HC(2)), 5.38-5.36 (m, 2 H, HC(6), HC(7)), 3.69 (s, 3 H, H3C(4")), 2.70
(qd,J= 7.0, 1.0, 2 H, HoC(4)), 2.42 (td, = 5.5, 2.0, 2 H, HoC(11)), 2.18 (q, J =
6.0, 2 H, HxC(8)), 2.04 (g, J= 5.5, 2 H, HoC(10)), 1.65-1.59 (m, 2 H, H>C(9)),
1.41-1.36 (m, 2 H, HoC(10))
13C NMR: (126 MHz, CDCl3)
202.7 (C(12)), 166.7 (C(1)), 149.9 (C(3)), 130.1 (C(6)), 128.9 (C(7)), 119.6 (C(2)),
50.9 (C(13)), 43.7 (C(11)), 29.0 (C(4)), 28.9 (C(5)), 26.8 (C(8)), 26.5 (C(9)), 21.6
(C(10))
IR: (CDCl3)
3010 (w), 2947 (m), 2863 (w), 1722 (s), 1654 (m), 1439 (m), 1407 (w), 1201 (m),
1173 (m), 1022 (w)
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MS. FAB
225 (15, M*+H), 223 (14), 211 (11), 209 (19), 207 (21), 205 (16), 199 (12), 197
(17), 195 (21), 193 (36), 191 (39), 185 (17), 181 (26), 165 (44), 153 (30), 149 (53),
137 (42), 118 (100)
TLC: Rf0.29(dlicagd, hexane/EtOAC, 4/1, PMA)
Anayss  Ci;3H, O3  (224.30)
Cdculated: C: 69.61, H: 8.99%
Found: C: 69.37; H: 8.99%

Methyl (2Z,62)-12-Hydr oxy-13-nitr ododeca-2,6-dienoate (34)
15 1
MeO,C

MeO,C
| CH3NO, 3
_—
t-BuOK cat.
| t-BuUOH, THF 13
e 14Me
H 10
33 34

To asolution of aldehyde 33 (240 mg, 1.10 mmol) and nitroethane (225 ni., 3.30 mmoal, 3
equiv) in t-BuOH/THF (1/1, 2 mL) was added t-BuOK (23 mg, 0.22 mmol, 0.2 equiv) at room
temperature. After 15 min, the mixture was diluted with EtOAc (10 mL) and water (10 mL). The
separated organic layer was washed with brine (10 mL) and the aqueous layers were back-extracted
with EtOAc (2 x 15 mL). The combined organic layers were dried (MgSOy4), filtered and
concentrated. The residue was purified by chromatography (silicagel, hexane/EtOAc, 2/1) to afford
286 mg (91%) of 34 as a pale ydlow oil which congtituted of an inseparable mixture of
diastereoisomers (1/1 by 1H NMR analysis).

Analytical Datafor 34:
IH NMR: (500 MHz, CDCl3)
6.26-6.20 (m, 1 H, HC(3)), 5.78 (td, J = 1.5, 12.0, 1 H, HC(2)), 5.41-5.37 (m, 2 H,
HC(6), HC(7)), 4.56-4.47 (m, 1 H, HC(13)), 4.19-4.17 (m, 0.5 H, HC(12)), 3.95-
3.90 (m, 0.5 H, HC(12)), 3.69 (s, 3 H, H3C(15)), 2.70-2.68 (m, 3 H, HoC(5), OH),
2.19-2.15 (m, 4 H, HoC(4)), 2.07-2.04 (m, 4 H, HoC(5)), 1.54 (d, J = 4.5, 1.5 H,
HC(14)), 1.53 (d, J =4.5, 1.5 H, HC(14)), 1.52-1.35 (m, 6 H, H2C(9), H2C(10),
HoC(11))
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13CNMR: (126 MHz, CDClg)
Major: 166.9 (C(1)), 150.1 (C(3)), 130.3 (C(6)), 128.7 (C(7)), 119.4 (C(2)), 87.7
(C(13)), 72.7 (C(12)), 51.1 (C(15)), 33.0 (C(11)), 29.11 (C(4)), 28.95 (C(5)), 28.7
(C(8)), 26.4 (C(9)), 24.6 (C(10)), 16.05 (C(14))
Minor: 166.9 (C(1)), 150.1 (C(3)), 130.3 (C(6)), 128.7 (C(7)), 119.3 (C(2)), 86.3
(C(13)), 71.9 (C(12)), 51.0 (C(15)), 32.7 (C(11)), 29.0 (C(4)), 28.9 (C(5)), 28.8
(C(8)), 26.8 (C(9)), 25.2 (C(10)), 12.3 (C(14))

IR:  (CHClg)
3505 (bm), 2945 (m), 2860 (w), 1721 (s), 1645 (m), 1550 (s), 1440 (m), 1203 (M),
1012 (w)
MS. FAB

300 (29, M*+H), 268 (26), 240 (18), 195 (15), 193 (20), 175 (13), 167 (10), 165
(18), 163 (10), 161 (12), 154 (25), 154 (10), 153 (24), 152 (35), 137 (19), 134 (70),
118 (100).

LC: Ry0.23(glicagd, hexane/EtOAC, 2/1, PMA)

Methyl (2Z,6Z,12E)-13-Nitr otetr adeca-2,6,12-trienoate ((Z)-2)

MeO,C.
NO, | 1. Ac,0,DMAP (cat.l
OH
Me 2. DMAP, Et,0
34

Toacold (0 °C, ice bath) solution of the nitro alcohol 34 (320 mg, 1.07 mmol) and acetic
anhydride (125nL, 1.17 mmol, 1.1 equiv) in EtoO (9 mL) was added DMAP (26 mg, 0.21 mmol,
0.2 equiv) and the mixture was allowed to warm to room temperature. After 2 h, the mixture was
diluted with Et20 (10 mL) and water (10 mL), and the separated organic layer was washed with sat.
ag. NaHCOg3 solution (10 mL), sat. ag. NH4Cl solution (10 mL), and brine (10 mL). The agueous
layers were back extracted with EtoO (20 mL). The combined organic extracts were dried
(MgS0Oy), filtered and concentrated to afford a pale yellow oil which was used in the next step
without further purification.
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To asolution of the nitro acetate 35 (365 mg, 1.07 mmol) in Et20 (8 mL) was added
DMAP (156 mg, 1.20 mmol, 1.2 equiv) at 0 °C (ice water bath) and then was allowed to warm to
room temperature. After 8 h, the reaction was quenched with water (10 mL) and the product was
extracted with Et;0 (2 x 20 mL). The combined organic layers were washed with sat. ag. NH4Cl
solution (30 mL), brine (20 mL ), then were dried (MgSQOy), filtered and concentrated. The residue
was purified by chromatography (silica gel, hexane/EtOAc, 4/1) and distillation to afford 273 mg
(91%) of (2)-2 asapae yelow oil which constituted of an inseparable mixture of isomers (6Z/6E,
92/8 by 1H NMR analysis).

Andytical Datafor (Z)-2:

bp:
1H NMR:

Anayss:

125 °C (9.0 x 10> mmHg, ABT)

(500 MHz, CDCl3)

7.12 (td,J= 8.0, 1.5, 1 H, HC(12)), 6.22 (td, J= 7.5, 12.0, 1 H, HC(3)), 5.78 (td, J
= 15,120, 1 H, HC(2)), 5.41-5.37 (m, 2 H, HC(6), HC(7)), 3.70 (s, 3 H, H3C(15)),
2.72(qd,J = 7.5,J= 2.0, 2H, HoC(4)), 2.25-2.12 (m, 4 H, HoC(11), H>C(5)), 2.16
(s, 3H, H3C(14)), 2.8-2.04 (m, 2 H, HoC(8)), 1.53-1.48 (m, 2 H, H>C(10)), 1.43-
1.37 (m, 2 H, H>C(9))

(126 MHz, CDCl3)

166.7 (C(1)), 149.8 (C(3)), 147.3 (C(13)), 136.2 (C(12)), 130.1 (C(6)), 128.9
(C(7)), 119.6 (C(2), 51.0 (C(15)), 29.2 (C(4)), 28.9 (C(5)), 28.0 (C(8)), 27.8
(C(11)), 26.8 (C(9)), 26.5 (C(10)), 12.5 (C(14))

(KBr)

2945 (m), 2860 (m), 1722 (s), 1645 (m), 1520 (m), 1438 (w), 1333 (w), 1200 (w),
1173 (w)

FAB

282 (39, M*+H), 280 (11), 279 (12), 267 (16), 251 (53), 250 (57), 248 (16), 235
(10), 219 (25), 195 (13), 177 (24), 175 (22), 167 (12), 155 (30), 152 (64), 147 (19),
118 (100), 109 (20)

R 0.35 (slicagel, hexane/EtOAC, 4/1, PMA)

CisH3NO, (281.35)

Cdculated: C: 64.04, H: 8.24: N: 4.98%

Found: C: 63.74, H: 8.14: N: 4.84%
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rel-(3aR,7aR,8R)-M ethyl-2Z-5-[8-[ 3-methyl-2-oxido-3a,4,5,6,7,7a-hexahydr 0-4H-1,2-
benzoxazinyl]]-2-pentenoate (36)

MeO,C

)
-
NO, ™ .
| SnCl, (2 equiv)
~ >
'\(/al A toluene
2)-2 36

To acold (-78 °C, dry ice bath) solution of nitroalkene (Z)-2 (270 mg, 1.01 mmol) in
toluene (8 mL) was added SnCl4 (125 nl_, 2.02 mmol, 2 equiv). After 2 h, the solution was diluted
with EtOAc (15 mL) and then quenched with a1 N solution of triethylaminein MeOH (15 mL).
The organic layer was separated and the aqueous layer was extracted with EtOAc (3x 15mL). The
combined organic layers were washed with sat. ag. NH4Cl solution (2 x 15 mL), brine (15 mL),
then were dried (MgSQa), filtered and concentrated. The residue was purified by chromatography
(slicagd, EtOAC) and recrystalization (Et20) to afford 220 mg (82%) of 36 as a crystalline solid.

Analvytical Datafor 36:

mp:

1H NMR:

85-87 °C (Et,0)

(500 MHz, CDCl3)

6.30 (td, J = 7.5, 12, 1 H, HC(3)), 5.80 (d, J = 12.0, 1 H, HC(2)), 4.27 (td, J= 1.5,
11.5, 1 H, HC(6)), 3.70 (s, 3 H, H3C(17)), 2.99 (td, J = 16.9, 8.0, 1 H, HC(12)),
2.83-2.80 (M, 2 H, HoC(4)), 2.45-1.91 (m, 2 H, H2C(5)), 2.01 (s, 3 H, H3C(16)),
1.88-1.77 (M, 2 H, H2C(8)), 1.75-1.69 (m, 1 H, HHC(11)), 1.70-1.66 (m, 1 H,
HC(7)), 1.56-1.47 (m, 1 H, HHC(11)), 1.35-1.21 (m, 2 H, HHC(9), HaC(10)), 1.17-
1.10 (m, 1 H, HHC(9)), 1.07-1.00 (m, 1 H, HHC(10))

(126 MHz, CDCl3)

166.7 (C(1)), 149.7 (C(3)), 124.2 (C(13)), 122.1 (C(2)), 83.2 (C(6)), 49.7 (C(17)),
39.5 (C(12)), 39.1 (C(7)), 26.8 (C(4)), 28.3 (C(5)), 27.8 (C(11)), 25.9 (C(8)), 25.4
(C(10)), 25.2 (C(9)), 15.3 (C(16))
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IR:  (KBr)
3054 (w), 2936 (m), 2860 (w), 1722 (s), 1658 (m), 1600 (m), 1437 (w), 1268 (m),
1209 (w), 1167 (w), 1122 (w), 983 (w)

MS. FAB
282 (100, M*+H), 266 (17), 251 (31), 219 (5), 177 (7), 135 (11)
TLC: R 0.32(slicagd, EtOAc, PMA)

Anayss. C;sH3NO, (281.35)

Cdculated: C: 64.04, H: 8.24%

Found: C: 63.91; H: 8.27%

re-(1R,2S,7R,8R,11R,12S)-8-M ethyl-9-aza-10,14-
dioxatetracyclo[7.5,1.02:7.08.12]pentadecane-11-car boxylate (37)

toluene

NaHC03

To asolution of nitronate 36 (220 mg, 0.73 mmol) in dry toluene (8 mL) was added sodium
bicarbonate (230 mg, 3.66 mmol, 5 equiv). The suspension was degassed and then was heated at
100 °C. After 3 days, the mixture was filtered through a pad of Celite and the filtrate was
concentrated under reduced pressure. The residue was purified by chromatography (silica gd,
CH2Clo/EtOAC, 9/1) and recrystallization (Et2O) to afford 50 mg (23%) of 37 as a crystalline solid
along with 150 mg (68%) of recovered 36.
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Anayvtical Datafor 37:

mp:

1H NMR:

151-153 °C (Et20)

(500 MHz, CDCl3)

493(d, J= 9.5, 1H, HC(11)),4.28 (g, J= 11.0, 1 H, HC(1)), 3.69 (s, 3 H,
HC(18)), 2.93 (td, J = 3.5, 5.0, 1 H, HC(12)), 2.34-2.21 (m, 1 H, HC(2)), 2.01-1.97
(m, 4 H, HHC(3), HC(7), HHC(13), HHC(14)), 1.96-1.85 (m, 2 H, HHC(3),
HHC(6)), 1.82-1.71 (m, 2 H, HHC(13), HHC(14)), 1.69-1.65 (m, 1 H, HHC(6)),
1.41-1.27 (m, 3H, HHC(4), HoC(5)), 2.01 (s, 3 H, H3C(16)), 1.16-1.12 (m, 1 H,
HHC(4))

(126 MHz, CDCl3)

171.8 (C(17)), 81.2 (C(11)), 74.5 C(1)), 55.0 (C(8)), 53.1 (C(18)), 44.8 (C(12)),
40.5 (C(14)), 30.4 (C(2)), 29.7 (C(7)), 28.2 (C(6)), 27.4 (C(3)), 26.4 (C(13)), 24.2
(C(16)), 23.6 (C(5)), 23.5(C(4))

(CHCl3)

2917 (m), 2852 (w), 1750 (s), 1438 (w), 1210 (m), 1014 (w), 957 (w)

FAB

282 (100, M*+H), 280 (75), 279 (15), 278 (48), 266 (19), 237 (12), 236 (51), 234
(19), 207(11), 195 (13), 193 (11), 179 (16), 167 (15), 165(16)

R: 0.63 (CH2Clo/EtOAC, 9/1, PMA)

C1sH23NO4 (281.35)

Cdculated: C: 64.04; H: 8.24; N: 4.98%

Found: C: 63.76; H: 8.32; N: 5.06%
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Preparation of (9E)-4-M ethoxymethylene-10-nitr oundeca-1,9-diene (6)

0
__ /" MaBr PhZIg:'E_|(OMe

@)

I
Meo)j\/\/\/OTBS PhaPOCHZOMS Ph2 Cochs —» HO% /\/\/OTBS

82% .
91% 39

NaH TBAF /\)/\/\/\/ TPAP, NMO

DVE OTBS ~ DMF OH ch,cly

92% 89% 10 % CH4CN

CH3N02 ACZO DMAP cat _DMAR
— e

t- BuOK cat EtZO Et,0

t-BUOH, THF

79% 90%, 2 steps

7-(tert-ButyIdimethyIsiIonxy)-l-diphenyIphosphinyl -1-methoxy-2-heptanone (38)

O !©\
Jj\/\/\/OTBS PhZPOCHZOMS 1 OMe 13
MeO

LDA o OSu Me 15
3 5 7 Me Me
38

Toacold (=78 °C, dry ice, i-PrOH bath) solution of diisopropylamine (5.41 mL, 38.40
mmol, 2.4 equiv) in THF (40 mL) was added n-butyllithium (1.50 M in THF, 26.50 mL, 38.40
mmol, 2.4 equiv). After 1 h at that temperature, the resulting lithium diisopropylamide solution was
added to acold (0 °C internal temperature) solution of methoxymethyltriphenylphosphine oxide
(10.40 g, 35.2 mmol, 2.2 equiv) in THF (128 mL). After 10 min, the mixture was cooled to —78 °C
(dry ice, internal temperature) and a solution of methyl 6-(O-tert-butyldimethylsilyl)hexanoate (4.0
g, 16 mmol) in THF (20 mL) was added dropwise at such arate that the internal temperature was
maintained below —76 °C and the mixture was then stirred for 40 min at —78 °C. The reaction was
guenched with sat. ag. NH4Cl solution (100 mL) and the product was extracted with EtoO (2 x 75
mL). The combined organic layers were washed with sat. ag. NH4Cl solution (70 mL), brine (50
mL), then were dried (MgSQOy), filtered and concentrated. The residue was purified by
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chromatography (silica gel, hexane/EtOAC, 3/2) and distillation to afford 6.2 g (82%) of 38 as a

colorless oil.

Analytical Datafor 38:

bp:  175°C (1.4 x 104 mmHg, ABT)
IH NMR: (500 MHz, CDCl3)

7.88-7.80 (m, 4 H, HC(9)), 7.55-7.52 (m, 2 H, HC(11)), 7.49-7.44 (m, 4 H,
HC(10)), 4.62 (d, J = 16.0, 1 H, HC(2)), 3.53 (t, J = 6.5, 2 H, HoC(7)), 3.31 (s, 3 H,
H3C(12)), 2.83 (ABt, J = 18.0, 7.5, 1 H, H>C(3)), 2.58 (ABt, J = 18.0, 7.5, 1 H,
H>C(3)), 1.56-1.42 (m, 4 H, HoC(4), HoC(6)), 1.27-1.20 (m, 2 H, HoC(5)), 0.89 (s,
9 H, 3H3C(15)), 0.01 (s, 6 H, 2 H3C(13))

13C NMR: (126 MHz, CDCl3)
205.8 (C(2)), 132.4 (d, J= 1.9, C(8)), 132.2 (d, J= 1.9, C(8)), 131.8 (d, J = 9.2,
C(10)), 131.4 (d, J = 10.2, C(9)), 128.4 (d, J = 3.8, C(11)), 128.3(d, J = 3.8,
C(112)), 87.8 (d, J= 73.8, C(2)), 77.2 (C(12)), 62.9 (C(7)), 41.5 (C(3)), 32.5 (C(6)),
25.9 (C(15)), 25.2 (C(4)), 22.9 (C(5)), 18.2 (C(14)), -5.3 (C(13))

3IPNMR: (165 MHz, CDCl3)

25.59
IR:  (CHCIjy)
2027 (w), 2858 (W), 1718 (5), 1438 (M), 1189 (m), 1120 (m), 1099 (M)
MS: FAB

475 (100, M*+H), 417 (17), 343 (7), 275 (7), 246 (7), 231 (19), 219 (16), 215 (10),
203(29), 202 (22), 201 (89), 185 (24), 155 (12), 141(14)
TLC: R 0.33(hexane/EtOAC, 3/2, UV, PMA)
Anaysiss  CoeH39SIO4P (474.65)
Cdculated: C: 65.79; H: 8.28; P: 6.53%
Found: C: 65.67, H: 8.36; P: 5.96%
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7-(tert-Butyldimethylsilyloxy)-1-(diphenylphosphinyl)-1-methoxy)-2-(2-pr openyl)-2-
heptanol (39)

13

_/—MgBr 14

_ CeCly " H one
Me
os|+ Me  THF o&-@ Me 18

Me Me Me Me

39
10

Cerium chloride (CeCl3.7H20) (3.0 g, 12.6 mmol, 1.5 equiv) was ground to a fine powder
and placed in a 250-mL, three-necked flask. The flask was immersed in an oil bath and heated
gradually to 140 °C (oil bath) under vacuum (0.15 mmHg) for 1 h. Then amagnetic stirrer bar was
placed in the flask and the solid was stirred at that same temperature, and completely dried under
vacuum for an additional 12 h. The hot flask was then vented with nitrogen and was cooled to 0 °C
(ice bath). THF (54 mL) was added and the mixture was vigoroudly stirred at room temperature for
1 h. A solution of alylmagnesium bromide (0.6 M in Et20, 21 mL, 12.6 mmol, 1.5 equiv) was
added dropwise. After 1 h (yellow coloration), asolution of 38 (4.0 g, 8.4 mmol) in THF (24 mL)
was added and the mixture was stirred at 0 °C for 1 h. The reaction was then quenched with sat. ag.
NH4Cl solution (100 mL) and was diluted with EtOAc (50 mL). The organic layer was separated
and the agueous phase was extracted with EtOAc (3 x 10 mL). The combined organic layers were
washed with sat. ag. NH4Cl solution (70 mL), brine (50 mL), then were dried (MgSQy), filtered
and concentrated. The same procedure was repeated two more times under the same conditionsto
afford aresidue which was purified by chromatography (silicagel, hexane/EtOAc, 2/1) to give 3.62
g (91%) of 39 asacolorless oil which constituted of an inseparable mixture of diastereoisomers
(93/7 by 1H NMR analysis).

Analytical Datafor 39:
IH NMR: (500 MHz, CDCl3)
8.12-8.06 (m, 2 H, HC(14)), 7.82-7.79 (m, 2 H, HC(12)), 7.60-7.76 (m, 6 H,
HC(12), HC(13)), 6.01 (tdd, J = 17.0, 10.5, 8, 1 H, HC(8)), 5.11 (dd, J = 0.5, 10.5,
1 H, HC(9)), 5.05(dd, J= 0.5, 17.0, 1 H, HC(9)), 4.06 (d, J = 5.0, 1 H, HC(10)),
345(t,J= 6.5 2H, HxC(1)), 3.17 (s, 3H, H3C(15)), 243 (ABd, J = 14.5, 8.0, 1 H,
H2C(7)), 2.33 (ABd, J = 14.5, 6.0, 1 H, HoC(7)), 1.50-1.45 (m, 2 H, H2C(5)), 1.34-
1.26 (m, 4 H, H2C(4), HoC(2)), 1.16-1.12 (m, 2 H, H2C(3)), 0.89 (s, 9 H, 3
H3C(18)), 0.04 (s, 6 H, 2 H3C(16))
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13CNMR: (126 MHz, CDClg)
134.1 (C(8)), 132.6 (d, J = 8.3, C(11)), 132.0(d, J= 7.4, C(13)), 130.0(d, J= 9.3,
C(12)), 128.6 (d, J = 11.0, C(14)), 128.1 (d, J = 11.0, C(14)), 117.7 C(9)), 85.6 (d, J
= 84.0, C(10)), 77.7 (C(15)), 62.9 (C(1)), 61.6 (C(6)), 40.8 (C(7)), 37.8 (C(5)), 32.5
(C(2)), 25.9 (C(4)), 25.8 (C(18)), 22.6 (C(3)), 18.1 (C(17)), -5.5 (C(16))

3IPNMR: (165 MHz, CDCl3)

31.04
IR:  (CHClg)
3373 (bm), 3059 (w), 2962 (m), 2858 (m), 1462 (w), 1438 (m), 1254 (w), 1166 (m),
1095 (s)
MS: FAB

517 (38, M++H), 459 (4), 246 (15), 231 (33), 219 (13), 204 (10), 203 (75), 202
(34), 201 (100), 185 (27), 183 (15), 155(11)
LC: R 0.28 (hexane/EtOAC, 2/1, UV, PMA)

tert-Butyl[6-(methoxymethylene)-8-nonenyloxy)dimethylsilane (30)

©\(u) ! v
P. : ,OMe 10_ome 12
|'\/|e Me NaH - 8 |6 4 ) 'Mel Me
» A ~_OS—&Me DMF osi—& Me 14

Me Me 9 7 5 3 1 Me Me

| 39 40

To asolution of 39 (2.20 g, 4.25 mmol) in DMF (157 mL) was added NaH (60 % in oil
washed with dry hexane, 518 mg, 12.77 mmol, 3 equiv) in one portion at room temperature. The
mixture was then warmed to 55 °C for 3 h. The solution was cooled to 0 °C (ice bath) and then
guenched with water (100 mL) and diluted with EtoO (100 mL). The ether layer was separated and
the agqueous phase was extracted with Et;O (3 x 70 mL). The combined organic layers were
washed with sat. ag. NH4Cl solution (70 mL), brine (70 mL), then were dried (MgSQgy), filtered
and concentrated. The residue was purified by chromatography (silicagel, hexane/EtOAc, 15/1)
and distillation to afford 1.10 g (93%) of 40 as a colorless oil which constituted of an inseparable
mixture of isomers (93/7 by 1H NMR analysis).
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Anaytical Datafor 40:

1H NMR:

Anayss:

69 °C (1.3 x 104 mmHg, ABT)

(500 MHz, CDCl3)

5.76 (s, 1 H, HC(10)), 5.73 (tdd, J = 6.8, 11.2, 17.2, 1 H, HC(8)), 5.02 (dd, J = 17.2,
1.6, 1H, HC(9)), 4.98 (dd, J = 11.2, 1.6, 1 H, HC(9)), 3.59 (t, J = 6.8, 2 H, HoC(1)),
3.53 (s, 3H, H3C(11)), 2.60 (d, J = 6.8, 2H, HC(7)), 203 (t, J = 7.2, 2 H, H2C(5)),
1.52 (q,J= 6.8, 2H, HoC(2)), 1.40-1.21 (m, 4 H, HoC(3), HC(4)), 0.89 (s, 9H, 3
H3C(14)), 0.04 (s, 6 H, 2 H3C(12))

(126 MHz, CDCl3)

142.9 (C(10)), 137.3 (C(8)), 116.6 (C(9)), 115.4 (C(6)), 63.2 (C(1)), 59.1 (C(11)),
36.1 (C(5)), 32.7 (C(7)), 27.3 (C(5)), 29.6 (C(4)), 25.9 (C(14)), 25.6 (C(3)), 18.3
(C(13)), -5.3(C(12))

(CHCl3)

2931 (s), 2858 (s), 1730 (w), 1463 (w), 1255 (m), 1101 (s)

FAB

299 (31, M*+H), 298 (28), 297 (14), 283 (12), 255 (12), 242 (18), 241 (100), 209
(5), 185(13), 176 (20), 171 (10), 166 (11), 149 (15), 133 (28), 125 (21), 115 (35),
105 (38)

R 0.35 (hexane/EtOAC, 15/1, PMA)

C17H34SIO2  (298.54)

Cdculated: C: 68.39; H: 11.48%

Found: C: 68.25; H: 11.26%

6-M ethoxymethylene-8-nonen-1-ol (41)

11
OMe 10 ome

/\/E/\/\/ {Me i Ei 2 l
Z OS‘I—éMe DME = 6 4 2 OH

Me Me 9 7 5 3 1

40 41

Toacold (0 °C) solution of 40 (770 mg, 2.73 mmol) in THF (45 mL) was added a solution
of tetra-butyl ammonium fluoride (1 M THF, 4 mL, 4 mmol, 1.5 equiv) then the mixture was
warmed to room temperature. After 4 h, the solution was quenched with water (30 mL) and diluted
with EtoO (40 mL). The ether layer was separated and the agueous phase was extracted with EtoO
(3x 30 mL). The combined organic extracts were washed with sat. ag. NH4Cl solution (30 mL),
brine (25 mL), then were dried (MgSQOy), filtered and concentrated. The residue was purified by
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chromatography (silica gel, hexane/EtOAc, 2/1) and distillation to afford 447 mg (89%) of 41 as a

colorless il which constituted of an inseparable mixture of isomers (93/7 by 1H NMR analysis).

Analytical Datafor 41:

bp:  90°C (2.0 x 104 mmHg, ABT)
IH NMR: (500 MHz, CDCl3)

5.76 (s, 1 H, HC(10)), 5.72 (tdd, J = 7.0, 10.0, 17.0, 1 H, HC(8)), 5.02 (dd, J = 17.0,
1.5, 1 H, HC(9)), 4.97 (dd, J = 10.0, 1.5, 1 H, HC(9)), 3.61 (t, J = 6.5, 2 H, HoC(1)),
351 (s, 3H, HaC(11)), 2.58 (d, J = 7.0, 2 H, HC(7)), 2.03 (t, J = 7.0, 2 H, H2C(5)),
1.56 (g, J = 6.5, 2 H, HoC(2)), 1.54 (br, s, 1H, OH), 1.40-1.29 (m, 4 H, HoC(3),
H2C(4))

I3CNMR: (126 MHz, CDCl3)
142.9 (C(10)), 137.1 (C(8)), 116.6 (C(9)), 115.5 (C(6)), 62.8 (C(1)), 59.2 (C(11)),
36.0 (C(5)), 32.5 (C(7)), 27.1 (C(2)), 26.7 (C(4)), 25.3 (C(3))

IR:  (CHCIjy)
3393 (bm), 2933 (s), 2859 (s), 1677 (m), 1458 (w), 1208 (M), 1132 (5), 1071 (W),
995 (w)
MS: FAB

185 (100, M*+H), 184 (18), 183 (49), 181 (12), 179 (10), 173 (14), 171 (14), 169
(15), 167(28), 165 (20), 155 (15), 153 (22), 149 (32), 137 (28), 134 (78), 118 (20)
TLC: R 0.24 (hexane/lEtOAC, 2/1, PMA)
Anaysiss  C11H2002 (184.28)
Cdculated: C: 71.70; H: 10.94%
Found: C: 71.55; H: 10.95%

6-M ethoxymethylene-8-nonenal (42)

10 ome
OMe TPAP, NMO o
| OH ————————> |6 4 2 0
Z CH,Cly/ Z 3 1
10% CHsCN 9 7 H
41 42

To acold (0 °C) solution of 41 (330 mg, 1.8 mmol) in CH>Cl» (6 mL) and CH3CN (0.6
mL) was added 4-methylmorpholine N-oxide (315 mg, 2.7 mmol, 15 equiv), tetran-
propylammonium perruthenate (31 mg, 0.09 mmol, 0.05 equiv), and molecular Sieves (4 A, 561 mg)
and the mixture was allowed to warm to room temperature. After 5 h, the mixture was filtered
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through aplug of silicagel. Thefilter cake was washed with hexane/EtOAc, 2/1 (40 mL), and the
filtrate was concentrated under reduce pressure to afford 42 270 mg (82%) as a colorless oil which
constituted of an inseparable mixture of isomers (93/7 by 1H NMR analysis). Dueto its sensitivity
42 was used directly in the next step without further purification.
Analytical Datafor 42:
IH NMR: (500 MHz, CDCl3)
9.73(t,J=2.0,1H, HC(2)), 5.77 (s, 1L H, HC(10)), 5.70 (tdd, J = 7.0, 10.0, 17.0, 1
H, HC(8)), 5.01 (ddt, J = 17.0, 2.0, 1.5, 1 H, HC(9)), 4.96 (ddt, J= 10.0,2.0,1.0, 1
H, HC(9)), 3.51 (s, 3 H, H3C(11)), 2.58 (dd, J = 7.0, 1.5, 2 H, HC(7)), 2.40 (td, J =
7.5,2.0, 2 H, HyC(2)), 2.04 (t, J = 7.5, 2 H, HoC(5)), 1.59 (q, J = 7.5, 2 H, HoC(3)),
1.38(q,J = 7.5, 2 H, HoC(4))
13C NMR: (126 MHz, CDCl3)
202.0 (C(1)), 143.2 (C(10)), 137.0 (C(8)), 115.7 (C(9)), 115.6 (C(6)), 59.2 (C(11)),
43.6 (C(2)), 36.0 (C(5)), 26.7 (C(7), 26.4 (C(4)), 26.3 (C(3))

8-M ethoxymethylene-2-nitr o-10-undecen-3-ol (43)

OMe
| CH3NO»
[0) —_—_—m
=4 t-BuOK cat. 1
H t-BUOH,THF
42

To asolution of aldehyde 42 (270 mg, 1.48 mmol) and nitroethane (319 ni_, 4.45 mmol, 3
equiv) in t-BUOH/THF (1/1, 2.5 mL) was added t-BuOK (30 mg, 0.30 mmol, 0.2 equiv) at room
temperature. After 20 min, the mixture was diluted with EtoO (15 mL) and water (15 mL). The
separated organic layer was washed with brine (15 mL) and the agueous layers were back-extracted
with EtcO (2 x 15 mL). The combined organic layers were dried (MgSOy), filtered and
concentrated. The residue was purified by chromatography (silicagel, hexane/EtOAcC, 4/1) to afford
301 mg (79%) of 43 as a pale ydlow oil which constituted of an inseparable mixture of
diastereoisomers (1/1 by 1H NMR analysis).
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Andytical Datafor 43:
IH NMR: (500 MHz, CDCl3)
5.77 (s, 1 H, HC(12)), 5.68 (tdd, J= 7.0, 10.0, 17.0, 1 H, HC(10)), 5.00 (dd, J =
17.0, 1.0, 1 H, HC(11)), 4.97 (dd, J = 10.0, 1.0, 1 H, HC(11)), 4.53-4.45 (m, 1 H,
HC(2)), 4.14-4.13 (m, 0.5 H, HC(3)), 3.88-3.86 (m, 0.5 H, HC(3)), 3.51 (s, 3 H,
H3C(13)), 2.57 (d, J= 7.0, 2 H, H2C(9)), 2.51 (br s, 1H, OH), 2.05-2.01 (m, 2 H,
H2>C(7)), 1.53 (d, J= 1.5, 1.5 H, H3C(1)), 1.52 (d, J= 1.5, 1.5 H, H3C(1)), 1.50-
1.37 (m, 4 H, HoC(5), HoC(6))
13C NMR: (126 MHz, CDCly)
Major: 143.1 (C(12)), 137.0 (C(10)), 116.2 (C(8)), 115.6 (C(11)), 87.7 (C(2)), 72.0
(C(3)), 59.2 (C(13)), 35.9 (C(7)), 32.6 (C(4)), 26.8 (C(6)), 26.2 (C(9)), 24.7 (C(5)),
16.0 (C(1))
Minor: 143.1 (C(12)), 137.0 (C(10)), 116.2 (C(8)), 115.6 (C(11)), 86.3 (C(2)), 72.8
(C(3)), 59.2 (C(13)), 35.9 (C(7)), 32.4 (C(4)), 26.7 (C(6)), 26.3 (C(9)), 24.2 (C(5)),
12.0 (C(1))
IR:  (CHCIjy)
3422 (bm), 2939 (M), 2847 (w), 1679 (w), 1550 (s), 1455 (w), 1391 (w), 1210 (m),
1131 (m), 994 (w), 913 (w)
MS: FAB
258 (32, M++H), 256 (17), 244 (7), 226 (9), 213 (4), 197 (3), 181 (7), 167 (9), 149
(28), 135 (70), 119 (100), 111 (38)
LC: R 0.48(hexane/lEtOAC, 4/1, PMA)

4-M ethoxymethylene-10-nitr oundeca-1,9-diene (6)

NO MeO
2 on J 1. Ac,0, DVMAP (cat)
M X >
e 2. DMAP, Et,0
43 6

Toacold (0 °C, ice bath) solution of the nitro alcohol 43 (301 mg, 1.16 mmol) and acetic
anhydride (105n1, 1.27 mmol, 1.1 equiv) in Eto0 (7 mL) was added DMAP (26 mg, 0.23 mmol,
0.2 equiv) and the mixture was allowed to warm to room temperature. After 2 h, the mixture was
diluted with Et0 (10 mL) and water (10 mL), and the separated organic layer was washed with sat.
ag. NaHCOg3 solution (10 mL), sat. ag. NH4Cl solution (10 mL), and brine (10 mL). The agueous
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layers were back extracted with EtoO (20 mL). The combined organic extracts were dried
(MgSOy), filtered and concentrated to afford a pale yellow oil which was used in the next step
without further purification.
To acold (0 °C) solution of 44 (348 mg, 1.16 mmol) in EtoO (7 mL) was added DMAP
(141 mg, 1.20 mmol, 1.2 equiv) and then was allowed to warm to room temperature. After 8 h, the
reaction was quenched with water (10 mL) and the product was extracted with EtoO (2 x 20 mL).
The combined organic layers were washed with sat. ag. NH4Cl solution (30 mL), brine (20 mL),
then were dried (MgSQg,), filtered and concentrated. The residue was purified by chromatography
(sllicagd, hexane/EtOAC, 5/1) and distillation to afford 250 mg (90%) of 6 asapae yelow oil.
Analytical Datafor 6:
bp:  125°C (9.0 x 10> mmHg)
IH NMR: (500 MHz, CDCl3)
7.13(t,J=8.0,1H, HC(3)), 5.79 (s, 1 H, HC(12)), 5.70 (tdd, J= 7.0, 10.0, 17.0, 1
H, HC(10)), 5.02 (dd, J= 17.0, 1.5, 1 H, HC(11)), 5.00 (dd, J = 17.0, 1.5, 1 H,
HC(11)), 3.53 (s, 3 H, H3C(13)), 259 (d, J= 7.0, 2 H, H2C(9)), 2.23 (g, J= 8.0, 2
H, HoC(4)), 2.15 (s, 3 H, H3C(1)), 2.05(t, J = 7.5, 2 H, H>C(7)), 1.50-1.39 (m, 4 H,
H2C(5), H2C(6))
I3CNMR: (126 MHz, CDCl3)
147.4 (C(2)), 143.3 (C(12)), 137.0 (C(10)), 136.5 (C(3)), 115.6 (C(11)), 1154
(C(8)), 59.2 (C(13)), 35.9 (C(7)), 27.7 (C(4)), 27.6 (C(9)), 26.7 (C(5)), 26.2 (C(6)),
12.3(C(2))
IR:  (CHClg)
3076 (w), 2933 (s), 2859 (m), 1675 (m), 1521 (s), 1454 (w), 1390 (w), 1333 (3),
1027 (m), 1132 (m), 996 (w), 913 (w)
MS FAB
240 (86, M++H), 239 (12), 238 (51), 224 (29), 213 (13), 208 (40), 194 (20), 192
(22), 180 (25), 177 (18), 167 (31), 165 (39), 161 (21), 159 (21), 155 (15), 149 (62),
137 (45)
TLC: R 0.51 (hexane/EtOAC, 5/1, PMA)
Anaysiss  Ci3H21NO3  (239.31)
Cdculated:  C: 65.25; H: 8.84; N: 5.85%
Found: C: 65.37, H: 8.94; N: 5.59%
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rel-(1R,6R,7R,11R,13S)-7-M ethyl-13-methoxy-8-aza-9,14-tetr acycl0[6.4.2.01,6.07,11]
tetradecane (8)

MeO 10 M. 12
NO, | 1.SnCl, 111
CHCl, 9 5 12 3
VI X [/ / 7/
e 2. toluene N—/71 5
8 OMe 4
NaHCO, Me e
16
6 8

Toacold (78 °C, dry ice bath) solution of nitroalkene 6 (250 mg, 1.04 mmol) in CH2Cl»
(8.7 mL) was added SnCl4 (122 ni_, 1.04 mmol, 1.2 equiv). After 20 min at that temperature, the
solution was diluted with CH2Cl» (15 mL) and then quenched with a solution of 1 N triethylamine
in MeOH (15 mL). The organic layer was separated and the aqueous layer was extracted with
CH2Cl» (3x 15mL). The combined organic layers were washed with sat. ag. NH4Cl solution (2 x
15 mL), brine (15 mL), then were dried (MgSQOy), filtered and concentrated. The crude residue,
which constituted a mixture of nitronate 7 and nitroso acetal 8 in a 3/2 ratio, was then dissolved in
toluene (5 mL). Solid NaHCO3 (420 mg, 5 mmol, 5 equiv) was added and the mixture was stirred
at room temperature. After 1 h, the solution was filtered through a pad of Celite and the filtrate was
concentrated under reduced pressure. The residue was purified by chromatography (silica gd,
CH2Clo/EtOAC, 14/1) and distillation to afford 216 mg (87%) of 8 as colorless ail.
Analytical Datafor 8:
bp: 108 °C (2.2 x 104 mmHg, ABT)
IH NMR: (500 MHz, CDCl3)
4.40 (dd,J= 155,75, 1 H, HHC(10)), 435 (dd, J= 7.5, 2.5, 1 H, HHC(10)), 4.28
(s, 1 H, HC(13)), 3.47 (s, 3H, H3C(15)), 2.53 (tdd, J = 3.0, 8.0, 11.0, 1 H, HC(11)),
2.44 (dd,J = 5.0, 12.5, 1 H, HC(6)), 2.24 (dd, J = 11.0, 14.0, 1 H, HHC(12)), 1.79-
1.71 (m, 2 H, HHC(2), HHC(5)), 1.63-1.53 (m, 2 H, HHC(2), HHC(5)), 1.38 (dd, J
= 14.0, 2.5, 1 H, HHC(12)), 1.32 (dt, J = 135, 4.0, 1 H, HHC(4)), 1.30-1.16 (m, 2
H, HHC(3), HHC(4)), 1.12 (s, 3 H, H3C(16)), 0.88 (dg, J = 3.0, 13.0, 1 H,
HHC(3))
I3CNMR: (126 MHz, CDCl3)
109.0 (C(13)), 88.2 (C(7)), 78.9 (C(10)), 55.4 (C(15)), 43.3 (C(1)), 38.6 (C(6)),
38.2 (C(11)), 26.1 (C(2)), 25.4 (C(5)), 24.5 (C(4)), 21.1 (C(3)), 21.0(C(12)), 17.9
(C(16))
IR: (CHCl3)
2936 (s), 2859 (M), 1724 (w), 1452 (m), 1088 (m), 1024 (m)
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MS. FAB
240 (33, M*+H), 220 (6), 209 (8), 155 (25), 154 (100), 149 (12), 147 (14), 138
(29), 137 (54), 136 (65), 120 (11), 106 (19), 104 (11)
TLC: R 0.48(CH2CIo/EtOAC, 14/1, 15, PMA)
Anaysiss  Ci3H21NO3  (239.31)
Cdculated: C: 65.25; H: 8.84; N: 5.85%
Found: C: 65.33; H: 8.91; N: 5.81%

rel-(1R,5R,7S,11R)-N-Acetyl-7-methyl-8-azatricyclo[5.2.2.01,6]-11-undecylmethyl Acetate
(14) and rel-(1R,2S,4S,5S)-4-acetoxymethyl-1-acetylamino-1-methyloctahydr o-2-
indenylmethyl Acetate (15)

H
o o 1) Hy / Ra-Ni
\N/ —>
N OMe 2) Ac20 / pyridine
8 O

To asolution of 8 (86 mg, 0.36 mmol) in MeOH (2 mL) was added A5000 Raney Nickel
(washed 3 x 10 mL MeOH). The mixture was placed under 1 atm of Ho, and the suspension was
stirred at room temperature for 12 h. The Raney nickel was removed by filtering the reaction
mixture through a pad of Celite. The filter cake was washed with MeOH (50 mL) and the filtrate
was concentrated under reduced pressure.

The crude material was dissolved in pyridine (2 mL) and acetic anhydride (2 mL) and was
stirred at room temperature for 12 h. The solution was diluted with water (10 mL) and CH2Cl> (10
mL). The mixture was extracted with CH2Cl> (2 x 20 mL). The combined organic layers were
washed with sat. ag. NH4Cl solution (15 mL), brine (10 mL), then were dried (MgSQy), filtered
and concentrated. The residue was purified by chromatography (silica gel, EtoO/EtOAc/t-BuOH,
14/4/1) and distillation to afford 82 mg (81%) of 14 as a colorless oil and 7 mg (6%) of 15.
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Anayvtical Datafor 14:

1H NMR:

125 °C (9.5 x 10> mmHg, ABT)

(400 MHz, CDCl3)

4.35(dd, J= 6.4,11.6, 1 H, HHC(1")), 4.00 (dd, J= 7.6, 11.6, 1 H, HHC(1")),
2.54 (dd,J =28, 8.0, 1H, HHC(9)), 2.49 (d, J= 8.0, 1 H, HHC(9)), 2.07-2.10 (m,
1H, HC(11)), 1.79 (s, 3 H, H3C(12)), 1.72-1.70 (m, 2H, H>C(10)), 1.69 (s, 3 H,
H3C(3")), 1.65 (s, 3 H, H3C(2)), 1.51 (dt, J= 13.2, 2.8, 1 H, HHC(5)), 1.39-1.28
(m, 2H, HHC(3), HHC(5)), 1.22-1.05 (m, 1 H, HHC(2)), 1.12-1.01 (m, 1 H,
HHC(4)), 0.94-0.78 (m, 2 H, HHC(2), HHC(3)), 0.62-0.55 (m, 2 H, HC(6),
HHC(4))

(126 MHz, CDCl3)

171.0 (C(1")), 168.7 (C(2")), 70.7 (C(1")), 66.2 (C(7)), 62.7 (C(6)), 57.1 (C(9)),
44.7 (C(11)), 43.5 (C(2)), 28.0 (C(2)), 24.9 (C(4)), 22.8 (C(10)), 21.8 (C(5)), 214
(C(3)), 20.8 (C(12)), 20.6 (C(3")), 16.4 (C(2'))

(CHCl3)

2929 (w), 2861 (w), 1739 (s), 1650 (s), 1409 (s), 1367 (m), 1238 (s), 1110 (w),
1033 (m), 973 (w)

FAB

280 (100, M*+H), 278 (8), 264 (3), 238 (16), 220 (26), 178 (22), 161 (19), 159 (6),
137 (54), 149 (7), 147 (11), 104 (5)

R: 0.49 (EtoO/EtOAC/t-BUOH, 14/4/1, |2, PMA)

C13H21NO3  (239.31)

Cdculated: C: 68.79; H: 9.02; N: 5.01%

Found: C: 68.60; H: 9.26; N: 5.08%

Anayvtical Datafor 15:

1H NMR:

(500 MHz, CDCl3)

5.86 (br, s, 1H, NH), 4.35 (dd, J = 5.5, 11.5, 1 H, HHC(1")), 4.11 (dd, J = 5.5,
11.5, 1 H, HHC(1")), 4.06 (d, J= 10.5, 1 H, HHC(1"")), 3.90 (d, J = 10.5, 1 H,
HHC(1™)), 2.31-1.2.11 (m, 2H, HC(2), HC(5)), 2.09 (s, 3 H, H3C(3")), 2.06 (s, 3
H, H3C(3")), 1.92 (s, 3 H, H3C(2')), 1.76 (dd, J = 11.0, 13.0, 2 H, H2C(2)), 1.60-
1.51 (m, 4 H, HHC(6), HHC(7), HHC(8), HHC(9)), 1.50 (s, 3 H, H3C(10)), 1.49-
1.29 (m, 4 H, HHC (6), HHC(7), HHC(8), HHC(9))
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1I3CNMR: (126 MHz, CDCly)
170.5 (C(27)), 169.5 (C(2'")), 161.2 (C(1)), 70.4 (C(1")), 63.7 (C(1"")), 47.6
(C(5)), 46.0 (C(2)), 42.2 (C(2)), 38.3 (C(4)), 29.6 (C(9)), 29.5 (C(7)), 22.7 (C(3)),
21.8 (C(7)), 22.6 (C(8)), 22.4 (C(10)), 21.9 (C(6)), 21.0(C(2")), 19.0 (C(3")), 141
(C(3")).

IR:  (CHCl3)
3181 (m), 2925 (s), 2854 (w), 1739 (s), 1658 (m), 1533 (w), 1463 (w), 1367 (w),
1238 (m), 1033 (w), 970 (w)

MS: FAB

340 (61, M+HT), 282 (100), 264 (3), 153 (7), 220 (26), 178 (22), 118 (100)

R 0.54 (EtoO/EtOAC/t-BUOH, 7/2/0.5, 15, PMA)

L

Q

Preparation (10E)-5-M ethoxymethylene-11-nitr ododeca-1,10-diene (9)

MeO(Me)NH
9 AlMe3 Q AN MgBr o
TBSO e ———> T85O~ _~H oMe — o TBSO_~ A~ A A~
€ Benzene N THE
61% 4q Ve 85% 45
o o
PhoP_OMe PhR___OMe .
T oTBS ——t > \/\/(/\/\/OTBS \/\/(/\/\/
LDA HO DMF
THF 87% 0%
92% 46

0,
79% 49 74% 79% overal yield

OMe i) Ac20 NO> MeO
_TPAP.NMO | _CHsNO, __ DMAPcat.
oy N “TBUOK cat. Me THDMAP . MeTNS Z
10 % CH4CN t-BUOH,THF Et,0
9
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6-(tert-Butyldimethylsilyloxy)hexanoic Acid M ethoxymethylamide (44)

MeO(Me)NH 9
Q AMe;  Me Me Q 8
TBSO\/\/\)I\OM s vestsio s a2 ome
€  benzene Me 4 531 N
10 Me
44 7

Toacold (0 °C, ice bath) solution of N,O-dimethylhydroxylamine hydrochloride (940 mg,
9.61 mmol, 2.5 equiv) in benzene (5 mL) was added dropwise a solution of trimethylaluminium
(2.0 M toluene, 4.8 mL, 9.61 mmol, 2.5 equiv). After addition was complete, the solution was
alowed to warm to room temperature for 1 h, then a solution of methyl-6-(O-+tert-
butyldimethylsilyl)hexanoate® (1.0 g, 3.84 mmol) in benzene (10 mL) was added and the mixture
was stirred for 12 h at room temperature. The solution was carefully poured into acold (0 °C, ice
bath) ag. HCI (0.5 N, 20 mL) and was diluted with Et;0 (50 mL). The phases were separated and
the agueous layer was extracted with EtoO (3 x 20 mL). The combined organic layers were washed
with brine (20 mL) and then dried (MgSOy), filtered and concentrated. The residue was purified by
chromatography (silicagel, hexane/EtOAc, /1) and distillation to afford 677 mg (61%) of 44 as a
pale yellow oil.
Analytical Datafor 44:
bp:  105°C (0.3 mmHg, ABT)
IH NMR: (400 MHz, CDCl3)

3.60 (s, 3 H, H3C(8)), 3.58 (t, J = 6.0, 2 H, H2C(6)), 3.10 (s, 3 H, H3C(7)), 2.39 (t, J

=7.2,2H,H2C(2),1.62(q,J = 7.2, 2 H, HxC(3)), 1.52 (g, J = 6.0, 2 H, H2C(5)),

1.38-1.31 (m, 2 H, H2C(4)), 0.85 (s, 9 H, 3 H3C(10)), 0.01 (s, 6 H, 2 H3C(9))
13CNMR: (100 MHz, CDCl3)

174.6 (C(1)), 62.9 (C(6)), 61.1 (C(8)), 32.5 (C(5)), 32.0 (C(7)), 31.8 (C(2)), 25.9

(C(10)), 25.6 (C(4)), 24.4 (C(3)), 18.3 (C(11)), -5.3(C(9))

IR:  (CHClg)
2933 (w), 2858 (w), 1672 (s), 1463 (w), 1385 (w), 1254 (m), 1101 (s), 1006 (W)
MS. FAB

290 (93, M*++H), 288 (13), 274 (26), 260 (25), 233 (16), 232 (100), 229 (29), 202
(25), 171 (11), 158 (58), 128 (19), 115 (7)
R 0.52 (hexane/EtOAC, 1/1, PMA)

—
—
@)
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Anaysiss Cp4H31NO3Si (289.49)
Cdculated: C: 58.09; H: 10.79; N: 4.84%
Found: C: 57.94; H: 10.89; N: 4.95%

10-(tert-Butyldimethylsilyloxy)-1-decen-5-one (45)

Me Me O A "MgBr me Me O
Me—3—Si0__~_~ I OMe ~ Me>E5i0 13~ sz~ 10
M€ Mé | THF M€ me 2476738
Me 12
44 45

Toacold (78 °C, interna temperature) solution of 44 (600 mg, 2.07 mmol) in THF (4 mL)
was added dropwise a solution of 3-butenylmagnesium bromide (1 M THF, 8.30 mL, 8.28 mmol, 4
equiv). Thesolutionwasstirred 1 hat 0 °C (internal temperature), then was quenched with ag. HCI
(0.1 N, 10 mL) and was diluted with EtoO (20 mL). The phases were separated and the aqueous
layer was extracted with EtoO (3 x 20 mL). The combined organic layers were washed with brine
(20 mL) and then dried (MgSQOy), filtered and concentrated. The residue was purified by
chromatography (silica gel, hexane/EtOAc, 5/1) and distillation to afford 500 mg (85%) of 45 as a
paeydlow ail.
Analytical Datafor 45:
bp:  120°C(2.5mmHg, ABT)
IH NMR: (500 MHz, CDCl3)
5.78 (tdd, J= 7.5, 17.5, 9.0, 1 H, H2C(9)), 5.00 (qd, J= 1.5, 17.5, 1 H, HC(10)),
4,95 (qd,J = 1.5,9.0, 1 H, HC(10)), 3.57 (t, J = 6.5, 2 H, HoC(1)), 248 (t, J= 7.0,
2H, HxC(7)),2.39(t, J= 7.5, 2 H, H2C(5)), 2.30 (dg, J= 1.5, 7.0, 2 H, H2C(8)),
157 (t,J= 7.5, 2 H, HxC(5)), 1.50 (q, J= 6.5, 2 H, HoC(2)), 1.32-1.29 (m, 2 H,
H2C(3)), 0.86 (s, 9 H, 3H3C(12)), 0.02 (s, 6 H, 2 H3C(11))
I3CNMR: (126 MHz, CDCl3)
210.3 (C(6)), 137.1 (C(9)), 115.1 (C(10)), 62.9 (C(1)), 42.8 (C(7)), 41.7 (C(5)),
32.5(C(2)), 27.7 (C(8)), 25.9 (C(12)), 25.4 (C(3)), 23.5 (C(4)), 18.3(C(13)), -5.3
(C(11))
IR: (CHCl3)
2931 (m), 2858 (w), 1717 (s), 1642 (w), 1463 (w), 1361 (w), 1255 (m), 1100 (s),
1004 (w), 912 (w)
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MS. FAB
285 (57, M*+H), 229 (84), 227 (17), 199 (29), 187 (15), 183 (10), 173 (15), 169
(21), 157 (21), 153 (100), 151 (29), 149 (34), 143 (24), 135 (20), 133 (51), 131 (75),
129 (41), 127 (36)
TLC: R 0.61 (hexane/EtOAC, 5/1, PMA)
Anaysiss  CieH3002Si  (284.51)
Cdculated: C: 67.55; H: 11.34%
Found: C: 67.83; H: 11.73%

7-(tert-Butyldimethylsilyloxy)-1-diphenylphosphinyl-1-methoxy-2-(3-butenyl)-2-
heptanol (46)

1
Me M? 0] Phy
Me l\/lel
45

Toacold (=78 °C, dry ice, i-PrOH bath) solution of diisopropylamine (1.11 mL, 7.88
mmol, 1.1 equiv) in THF (8 mL) was added n-butyllithium (1.50 M in THF, 5.40 mL, 7.88 mmol,
1.1 equiv). After 1 hat that temperature, the resulting lithium diisopropylamide solution was added
to acold (0 °C internal temperature) solution of methoxymethyltriphenylphosphine oxide (1.94 g,
7.88 mmol, 1.1 equiv) in THF (44 mL). After 10 min, the mixture was cooled to —78 °C (dry ice,
internal temperature), and a solution of 45 (2.04 g, 7.17 mmol) in THF (8 mL) was added dropwise
and the mixture was stirred for 3 h at —78 °C. The reaction was quenched with sat. aq. NH4Cl
solution (50 mL) and the product was extracted with EtoO (2 x 50 mL). The combined organic
layers were washed with sat. ag. NH4Cl solution (40 mL), brine (40 mL), then were dried
(MgSOy), filtered and concentrated. The residue was purified by chromatography (silica gd,
hexane/EtOAc, 2/1) to afford 3.5 g (92%) of 46 as a colorless oil which constituted of an
inseparable mixture of isomers (1/1 by 1H NMR analysis).
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Anaytical Datafor 46:
IH NMR: (500 MHz, CDCl3)

37 A: 8.11-8.06 (m, 2 H, HC(16)), 7.84-7.80 (m, 2 H, HC(14)), 7.58-7.47 (m, 6 H,
HC(14), HC(15)), 5.76 (tdd, J = 7.0, 10.5, 17.5, 1 H, H>C(10)), 4.71 (dd, J = 2.0,
10.5, 1 H, HC(11)), 4.62 (dd, J= 2.0, 17.5, 1 H, HC(11), 4.02 (d, J= 6.0, 1 H,
HC(1)), 3.44 (t, J= 7.0, 2 H, HoC(7)), 3.16 (s, 3H, H3C(12)), 2.19-2.09 (m, 1 H,
H2C(9)), 2.04-1.98 (m, 1 H, H2C(9)), 1.71-1.52 (m, 2 H, H>C(8)), 1.50-1.34 (m, 4
H, H2C(3), H2C(6)), 1.29-1.02 (m, 3 H, HoC(4), HoC(5)), 1.01-0.99 (m, 1 H,
HoC(4)), 0.88 (s, 9 H, 3H3C(19)), 0.22 (s, 6 H, 2 H3C(17))

37 B: 8.11-8.06 (m, 2 H, HC(16)), 7.84-7.80 (m, 2 H, HC(14)), 7.58-7.47 (m, 6 H,
HC(14), HC(15)), 5.42 (tdd, J = 6.5, 9.5, 17.0, 1 H, HoC(10)), 4.95 (dd, J = 1.5,
17.0, 1 H, HC(11)), 4.88 (dd, J= 1.5, 9.5, 1 H, HC(11)), 4.01 (d, J= 5.0, 1 H,
HC(1)), 355 (t, J= 6.5, 2 H, HoC(7)), 3.18 (s, 3 H, H3C(12)), 2.19-2.09 (m, 1 H,
H2C(9)), 2.04-1.98 (m, 1 H, H>C(9)), 1.71-1.52 (m, 2 H, H>C(8)), 1.50-1.34 (m, 4
H, HoC(3), HoC(6)), 1.29-1.02 (m, 3 H, HaC(4), H2C(5)), 1.01-0.99 (m, 1 H,
HoC(4)), 0.88 (s, 9 H, 3H3C(19)), 0.22 (s, 6 H, 2 H3C(17))

13C NMR: (126 MHz, CDCl3)

37 A: 138.3 (C(10)), 132.3 (d, J = 8.3, C(13)), 131.7 (d, J = 8.4, C(15)), 128.4 (d, J
= 11.0, C(14)), 127.9 (d, J = 11.0, C(16)), 113.8 (C(11)), 82.8 (d, J = 28.0, C(1)),
77.3 C(12)), 62.7 (C(7)), 61.8 (C(2)), 37.4 (C(9)), 36.1 (C(3)), 35.1 (C(8)), 32.4
(C(6)), 27.1 (C(4)), 25.7 (C(5)), 25.6 (C(19)), 17.9 (C(18)), -5.6 (C(17))

37 B: 138.1 (C(10)), 137.1 (d, J = 8.3, C(13)), 131.7 (d, J = 8.4, C(15)), 128.4 (d, J
= 11.0, C(14)), 127.8 (d, J = 11.0, C(16)), 113.3 (C(11)), 85.5 (d, J = 28.0, C(1)),
77.2 C(12)), 62.7 (C(7)), 61.7 (C(2)), 37.4 (C(9)), 36.2 (C(3)), 35.0 (C(8)), 32.2
(C(6)), 26.9 (C(4)), 25.4 (C(5)), 25.6 (C(19)), 17.9 (C(18)), -5.6 (C(17))

IR:  (CHCIjy)
3381 (bm), 3062 (W), 2958 (M), 2864 (M), 1463 (), 1438 (m), 1262 (W), 1171 (M),
1090 (9)
MS: FAB

531 (43, M*+H), 465 (12), 246 (21), 231 (40), 219 (15), 204 (13), 203 (89), 202
(41), 201 (100), 185 (26), 183 (14), 175 (26), 155 (10), 135 (14), 125 (25)
LC: R 0.62 (hexane/EtOAC, 2/1, UV, PMA)

tert-Butyl-(6-methoxymethylene-9-decenyloxy)dimethylsilane (47)
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To asolution of 46 (3.0 g, 5.6 mmol) in DMF (157 mL) was added NaH (60 % in oil,
washed with hexane, 680 mg, 17.0 mmol, 3 equiv) in one portion at room temperature. The mixture
was then warmed to 55 °C for 3 h. The solution was cooled to 0 °C (ice bath) and then was
guenched with water (150 mL) and diluted with EtoO (150 mL). The ether layer was separated and
the agueous phase was extracted with Et0 (3 x 100 mL). The combined organic layers were
washed with sat. ag. NH4Cl solution (70 mL), brine (70 mL), then were dried (MgSQgy), filtered
and concentrated. The residue was purified by chromatography (silica gel, hexane/EtOAc, 15/1)
and distillation to afford 1.50 g (87%) of 47 as a colorless oil which constituted of an inseparable
mixture of isomers (1/1 by 1H NMR analysis).

Analytical Datafor 47:

1H NMR:

80 °C (9.0 x 105> mmHg, ABT)

(500 MHz, CDCl3)

5.86-5.75 (m, 2 H, HC(11), HC(9)), 5.03-4.91 (m, 2 H, HC(10)), 3.59 (t, J= 6.5, 2
H, HoC(1)), 3.51 (s, 3 H, H3C(12)), 2.12-2.10 (m, 3 H, H2C(5), H2C(7)), 2.04 (t, J
= 7.0,2H, HyC(7)), 1.94 (g, J = 7.0, 1 H, HxC(8)), 1.86 (td, J = 7.0, 1.0, 1 H,
H2C(8)), 1.52 (q,J = 7.0, 2 H, H2C(2)), 1.38-1.27 (m, 4 H, H2C(3), HC(4)), 0.89
(s, 9 H, 3H3C(15)), 0.04 (s, 6 H, 2 H3C(13))

(126 MHz, CDCl3)

A: 1429 (C(11)), 137.9 (C(9)), 117.7 (C(10)), 114.0 (C(6)), 63.3 (C(1)), 59.1
(C(12)), 32.8 (C(7)), 32.0 (C(8)), 31.4 (C(5)), 27.9 (C(2), 25.9 (C(15)), 25.7
(C(4)), 25.4 (C(3)), 18.3(C(14)), -5.3 (C(13))

B: 142.3 (C(11)), 138.7 (C(9)), 117.6 (C(10)), 114.4 (C(6)), 63.2 (C(1)), 59.2
(C(12)), 32.7 (C(7)), 32.0 (C(8)), 31.0 (C(5)), 27.5 (C(2), 26.2 (C(15)), 25.9
(C(4)), 25.7 (C(3), 18.3 (C(14)), -5.3 (C(13))

(CHCl3)

2929 (w), 2858 (w), 1722 (m), 1641 (w), 1463 (m), 1388 (w), 1255 (s), 1101 (s),
1004 (m), 910 (m)

FAB
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Anaysis:

255 (11, M*+H), 199 (11), 197 (10), 189 (10), 185 (10), 181 (27), 175 (33), 171
(32), 162.(16), 159 (19), 157 (20), 155 (14), 151 (18), 149 (98), 147 (66), 145 (29),
139 (30), 131 (54), 125 (65), 119 (61), 115 (100)

R: 0.37 (hexane/EtOAC, 15/1, PMA)

C1gH36S02 (312.57)

Cdculated:  C: 69.17, H: 11.61%

Found: C: 68.33; H: 11.84%

6-M ethoxymethylene-9-decenol (48)

OMe Me 11 OMe
) Me 10 8
Ve Me THF s Y e a2
47 48

Toacold (0 °C) solution of 47 (1.50 mg, 4.80 mmol) in THF (9 mL) was added a solution of
tetrabutylammonium fluoride (1 M THF, 7.20 mL, 7.20 mmol, 1.5 equiv) then the mixture was
warmed to room temperature. After 4 h, the reaction was quenched with water (45 mL) and diluted
with EtoO (45 mL). The ether layer was separated and the agueous phase was extracted with EtoO
(3x 30 mL). The combined organic layers were washed with sat. ag. NH4ClI solution (30 mL),
brine (25 mL), then were dried (MgSQOy), filtered and concentrated. The residue was purified by
chromatography (silicagel, hexane/EtOAc, 2/1) and distillation to afford 840 mg (89%) of 48 as a
colorless oil which constituted of an inseparable mixture of isomers (1/1 by 1H NMR analysis).
Analytical Datafor 48:

1H NMR:

90 °C (0.02 mmHg, ABT)
(500 MHz, CDCl3)

5.85-5.78 (M, 1 H, HC(9)), 5.77 (s, 0.5 H, HC(11)), 5.76 (s, 0.5 H, HC(11)), 5.02
(dd,J = 17.0, 2.0, 1 H, HC(10)), 4.98 (dd, J = 8.0, 2.0, 1 H, HC(10)), 3.63 (t, J =
6.5, 2 H, HoC(1)), 3.51 (s, 3 H, H3C(12)), 2.12-2.04 (m, 3 H, H2C(5), H2C(7)),
1.96 (t, J = 7.5, 2 H, HoC(5), H2C(7)), 1.88 (g, J = 7.5, 1 H, H2C(8)), 1.85 (t, J =
7.5, 1 H, HoC(8)), 1.58 (g, J = 7.0, 2 H, H2C(2)), 1.40-1.21 (m, 4 H, HoC(3),
H2C(4))
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13CNMR: (126 MHz, CDClg)
A: 142.4 (C(11)), 139.0 (C(9)), 117.7 (C(10)), 114.0 (C(6)), 62.8 (C(1)), 59.2
(C(12)), 32.9 (C(7)), 32.1 (C(8)), 314 (C(5)), 27.7 (C(2)), 25.6 (C(4)), 25.3 (C(3))
B: 142.3 (C(11)), 138.7 (C(9)), 117.6 (C(10)), 114.4 (C(6)), 63.0 (C(1)), 59.2
(C(12)), 32.7 (C(7)), 32.0 (C(8)), 31.0 (C(5)), 27.4 (C(2)), 25.8 (C(4)), 25.4 (C(3))

IR:  (CHClg)
2929 (m), 2858 (M), 1725 (s), 1641 (m), 1456 (m), 1371 (w), 1110 (s), 1058 (s),
910 (m)
MS  FAB

199 (81, M*+H), 197 (12), 195 (10), 185 (10), 183 (27), 181 (18), 179 (12),
171.(11), 167 (35), 155 (20), 153 (20), 149 (71), 141 (12), 135 (59), 131 (15), 127
(24), 125 (40), 118 (100)
TLC: R 0.28 (hexane/EtOAC, 2/1, PMA)
Anaysiss CigH36SI02  (312.57)
Cdculated: C: 72.68; H: 11.18%
Found: C: 72.40; H: 11.31%

6-M ethoxymethylene-9-decenal (49)
12

OMe OMe

\/\/E/\/\/ asatui PN j l
OH A 5 3 1.0
X CH,Cly/ 6 4 2
9 7
10 % CH3CN H
48 49

To asolution of 48 (600 mg, 3.0 mmol) in CH2Cl, (10 mL) and CH3CN (1.0 mL) was
added a 0 °C 4-methylmorpholine N-oxide (530 mg, 4.5 mmol, 1.5 equiv), tetran-
propylammonium perruthenate (51 mg, 0.15 mmol, 0.05 equiv), and molecular sieves (4 A, 935 mg)
and the mixture was allowed to warm to room temperature. After 5 h, the mixture was filtered
through aplug of silicagel. Thefilter cake was washed with a solution of hexane/EtOAc, 2/1 (60
mL), and the filtrate was concentrated under reduced pressure to afford 49 480 mg (79%) as a
colorless oil which constituted of an inseparable mixture of isomers (1/1 by 1H NMR analysis).
Dueto its sengitivity, 49 was used directly in the next step without further purification.
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Anaytica Datafor 49:
IH NMR: (500 MHz, CDCl3)

9.68 (t, J= 1.0, 1 H, HC(1)), 5.77-5.70 (m, 1 H, HC(9)), 5.72 (s, 0.5 H, HC(11)),
5.70 (s, 0.5 H, HC(11)), 4.96-4.95 (m, 0.5 H, HC(10)), 4.93-4.91 (m, 0.5 H,
HC(10)), 4.89-4.85 (m, 1 H, HC(10)), 3.45 (s, 1.5 H, H3C(12)), 3.46 (s, 1.5 H,
H3C(12)), 2.39-2.35 (M, 2 H, HoC(2)), 2.06-2.03 (M, 3 H, HoC(7), HoC(5)), 2.01 (t,
J= 75,1H, HyC(7)), 1.88(t, J = 7.5, 1 H, HxC(8)), 1.82 (td, J = 7.5, 1.5, 1 H,
H2>C(8)), 1.55 (g, J = 7.5, 2 H, HoC(3)), 1.37-1.31 (m, 2 H, H2C(4))

13C NMR: (126 MHz, CDCl3)
A: 202.7 (C(1)), 142.6 (C(11)), 138.6 (C(9)), 116.5 (C(10)), 114.3 (C(6)), 59.0
(C(12)), 435 (C(2)), 32.4 (C(7)), 30.7 (C(5)), 26.7 (C(8)), 25.9 (C(4)), 21.5 (C(3))
B: 202.4 (C(1)), 142.5 (C(11)), 138.4 (C(9)), 116.6 (C(10)), 113.9 (C(6)), 59.0
(C(12)), 43.4 (C(2)), 31.7 (C(7)), 30.9 (C(5)), 27.3 (C(8)), 26.0 (C(4)), 21.4 (C(3))

8-M ethoxymethylene-2-nitr o-11-dodecen-3-ol (50)
CH3NO,
| —_—
N O t-BuOK cat.
! t-BUOH, THF

To asolution of adehyde 49 (480 mg, 2.44 mmol) and nitroethane (525 ni_, 7.32 mmol, 3
equiv) in t-BUOH/THF (1/1, 4.0 mL) was added t-BuOK (48 mg, 0.48 mmol, 0.2 equiv) at room
temperature. After 20 min, the mixture was diluted with EtoO (20 mL) and water (20 mL). The
separated organic layer was washed with brine (20 mL) and the aqueous layers were back-extracted
with EtoO (2 x 20 mL). The combined organic layers were dried (MgSOy), filtered and
concentrated. The residue was purified by chromatography (silicagel, hexane/EtOAc, 4/1) to afford
500 mg (76%) of 50 as a pale yelow oil which congtituted of an inseparable mixture of
diastereoisomers.
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Anaytical Datafor 50:
IH NMR: (500 MHz, CDCl3)
5.84-5.72 (m, 1 H, HC(11)), 5.76 (s, 0.5 H, HC(13)), 5.75 (s, 0.5 H, HC(13)), 5.01-
5.00 (m, 0.5 H, HC(12)), 4.97-4.96 (m, 0.5 H, HC(12)), 4.96-4.90 (m, 1 H,
HC(12)), 4.53-4.45 (m, 1 H, HC(2)), 4.19-4.12 (m, 0.5 H, H2C(3)), 3.90-3.85 (m,
0.5 H, H2C(3)), 3.50 (s, 3 H, H3C(14)), 2.49 (br s, 1H, OH), 2.11-2.02 (m, 4 H,
H2C(7), H2C(4)), 1.92 (t, J= 7.0, 2 H, HoC(9)), 1.86 (t, J = 7.2, 2 H, H2C(10)),
1.52 (d, J = 6.8, 3H, H3C(1)), 1.53-1.33 (M, 4 H, H2C(5), HoC(6))
13C NMR: (126 MHz, CDCl3)
142.6 (C(13)), 142.4 (C(13)), 138.8 (C(11)), 138.4 (C(11)), 117.1 (C(8)), 114.4
(C(12)), 114.1 (C(12)), 87.7 (C(2)), 87.6 (C(2)), 86.3 (C(2)), 86.2 (C(2)), 72.7
(C(3)), 72.0 (C(3)), 59.2 (C(14)), 32.8 (C(7)), 32.7 (C(7)), 32.6 (C(7)), 32.5 (C(7)),
31.8 (C(4)), 31.9 (C(4)), 31.8 (C(4)), 32.5 (C(10)), 32.4 (C(10)), 31.1 (C(9)), 30.81
(C(9)), 27.8 (C(6)), 27.7 (C(6)), 26.9 (C(6)), 25.2 (C(5)), 25.0 (C(5)), 24.7 (C(5)),
24.3(C(5)), 16.1 (C(1)), 12.3 (C(1))
IR:  (CHCIjy)
3471 (bm), 2939 (m), 2858 (w), 1735 (m), 1675 (W), 1550 (s), 1454 (w), 1392 (w),
1243 (m), 1243 (m), 1132 (m), 997 (w), 912 (w)
MS: FAB
272 (7, M*+H), 195 (18), 165 (10), 155 (21), 153 (19), 152 (20), 151 (8), 149 (18),
137 (16), 135 (46), 132 (100), 121 (16), 118 (81), 117 (20), 115 (13), 111 (14), 105
(14)
LC: R 0.51 (hexane/EtOAcC, 4/1, PMA)

(10E)-5-M ethoxymethylene-11-nitr ododeca-1,10-diene (9)

on | y 1. Ac,0,DMAP (cat.)

2. DMAP, Et,0

50

Toacold (0 °C, ice bath) solution of 50 (500 mg, 1.80 mmol) and acetic anhydride (163 ni,
2.02 mmol, 1.1 equiv) in EtcO (10 mL) was added DMAP (40 mg, 0.36 mmol, 0.2 equiv)
whereupon the mixture was allowed to warm to room temperature. After 2 h, the mixture was
diluted with Et;0 (20 mL) and water (20 mL), and the separated organic layer was washed with sat.
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ag. NaHCOg3 solution (20 mL), sat. ag. NH4Cl solution (20 mL), and brine (20 mL). The agueous
layers were back extracted with EtoO (40 mL). The combined organic extracts were dried
(MgSOy), filtered and concentrated to afford a pale yellow oil which was used in the next step
without further purification.

To asolution of the nitro acetate (565 mg, 1.80 mmol) in EtoO (13 mL) was added DMAP
(250 mg, 2.16 mmol, 1.2 equiv) at 0 °C (ice water bath) and then was allowed to warm to room
temperature. After 8 h, the reaction was quenched with water (20 mL) and the product was
extracted with Et;0 (2 x 40 mL). The combined organic layers were washed with sat. ag. NH4Cl
solution (50 mL), brine (35 mL ), then were dried (MgSQOy), filtered and concentrated. The residue
was purified by chromatography (silica gel, hexane/EtOAc, 5/1) and distillation to afford 346 mg
(79%) of 9 as a pale yellow oil which constituted of an inseparable mixture of isomers (1/1 by 1H
NMR analysis).

Anaytical Datafor 9:
bp:  135°C (0.1 mmHg, ABT)
IHNMR: (500 MHz, CDCl3)
7.13 (M, 1 H, HC(3)), 5.84-5.74 (m, 1 H, HC(11)), 5.78 (S, 0.5 H, HC(13)), 5.76 (S,
0.5 H, HC(13)), 5.03-5.02 (m, 0.5 H, HC(12)), 5.02-4.98 (m, 0.5 H, HC(12)), 4.96-
4.92 (m, 1 H, HC(12)), 3.52 (s, 3 H, H3C(14)), 223 (q, = 7.5, 2 H, H2C(4)), 2.16
(s, 1.5 H, HaC(1)), 2.15 (s, 1.5 H, H3C(1)), 2.12-2.05 (m, 4 H, H2C(7), H2C(9)),
1.95-1.87 (m, 2 H, H2C(10)), 1.49-1.38 (M, 4 H, H2C(5), H2C(6))
13CNMR: (126 MHz, CDCl3)
147.4 (C(2)), 142.8 (C(13)), 142.2 (C(13)), 138.8 (C(11)), 138.4 (C(11)), 136.6
(C(3)), 136.3 (C(3)), 116.8 (C(12)), 116.7 (C(12)), 114.5 (C(8)), 114.2 (C(8)), 59.3
(C(13)), 32.6 (C(7)), 31.9 (C(7)), 31.1 (C(4)), 30.8 (C(4)), 28.0 (C(9)), 27.9 (C(9)),
27.9 (C(10)), 27.8 (C(10)), 27.7 (C(5)), 27.0 (C(5)), 26.7 (C(6)), 26.9 (C(6)), 12.5
(C(D)
IR: (CHCl5)
3076 (w), 2933 (s), 2859 (m), 1675 (M), 1521 (s), 1454 (w), 1390 (w), 1333 (S),
1027 (m), 1132 (m), 996 (w), 913 (W)
MS. FAB
254 (100, M*+H), 152 (19), 240 (15), 238 (18), 224 (30), 223 (13), 222 (40), 208
(13), 206 (12), 195 (11), 194 (19), 192 (11), 191 (11), 163 (34), 161 (33), 149 (18),
135 (66)
TLC: R 0.53(hexane/EtOAC, 5/1, PMA)
Anaysiss  CygH23NO3  (253.34)
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Cdculated: C: 66.37; H: 9.15; N: 5.53%
Found: C: 66.11; H: 9.28; N: 5.57%

rel-(1R,6R,7R,11R,14S)-7-M ethyl-14-methoxy-8-aza-9,15-tetr acycl0[6.5.2.01.6.07,11]
tetradecane (11)

MeO
NO, 1. SnCl,
N — CH,Cl,
e 2.toluene
NaHCO,

Toacold (78 °C, dry ice bath) solution of nitroalkene 9 (260 mg, 1.04 mmol) in CH2Cl»
(8.5 mL) was added SnCl4 (117 nl, 1.04 mmol, 1.1 equiv). After 20 min at that temperature, the
solution was diluted with CH2Cl2 (18 mL) and then quenched with 1 N solution of triethylaminein
MeOH (18 mL). The organic layer was separated and the aqueous layer was extracted with
CH2Cl» (3x 15mL). The combined organic layers were washed with sat. ag. NH4Cl solution (2 x
15 mL), brine (15 mL), then were dried (MgSO,), filtered and concentrated. The crude residue,
which constituted a mixture of nitronate 10 and nitroso acetal 11 in a5/1 ratio, was then diluted with
toluene (3 mL). Solid NaHCOg3 (415 mg, 5 mmol, 5 equiv) was added and the mixture was stirred
at 100 °C. After 2 h, the solution was filtered through a pad of Cédlite and the filtrate was
concentrated under reduced pressure. The residue was purified by chromatography (silica gd,
CH2Clo/EtOAC, 14/1) and distillation to afford 205 mg (79%) of 11 as colorless oil.
Analytical Datafor 11:
bp:  140°C(0.15 mmHg, ABT)
IHNMR: (500 MHz, CDCl3)
4.33(dd,J = 11.5, 7.5, 1 H, HHC(10)), 4.25 (s, 1 H, HC(6)), 4.08 (dd, J = 2.0, 7.5,
1 H, HHC(10)), 3.44 (s, 3H, H3C(16)), 2.22 (dd, J= 12.0, 4.0, 1 H, HC(6)), 2.12
(qd, J= 9.0, 1.5, 1 H, HC(11)), 2.04-1.85 (m, 3H, HHC(12), H>C(13)), 1.76-1.74
(m, 1H, HHC(5)), 1.67-1.65 (m, 1H, HHC(5)), 1.52 (td, J = 4.5, 135, 1 H,
HHC(2)), 1.51-1.42 (m, 1H, HHC(3)), 1.38 (qt, J = 13.5, 3.5, 1 H, HHC(2)), 1.27-
1.19 (m, 2H, H2C(4)), 1.18-1.12 (m, 1H, HHC(12)), 1.06-0.99 (m, 1H, HHC(3)),
1.03 (s, 3H, H3C(17))
13CNMR: (126 MHz, CDCl3)
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108.9 (C(14)), 81.9 (C(7)), 74.4 (C(10)), 55.3 (C(16), 37.9 (C(1)), 36.3 (C(6)), 34.4
(C(11)), 31.3(C(13)), 28.4 (C(2)), 26.0 (C(12)), 23.1 (C(5)), 22.9 (C(4)), 22.8
(C(3)), 20.7 (C(17))

(CHCl3)

2940 (s), 2867 (m), 1452 (w), 1340 (w), 1191 (w), 1103 (m), 1010 (m), 971 (w)
FAB

254 (100, M*+H), 252 (17), 224 (21), 223 (24), 222 (75), 194 (30), 193 (18), 192
(18), 191 (20), 178 (9), 173 (10), 164 (14), 163 (69), 161 (52), 136 (32)

R: 0.49 (CH2CIo/EtOAC, 14/1, 15, PMA)

C14H23NO3  (253.34)

Cdculated: C: 66.37, H: 9.15; N: 5.53%

Found: C: 66.39; H: 9.06; N: 5.59%

rel-(1R,6S,7R,8R)-N-Acetyl-7-methyl-12-azatricyclo[5.3.2.01:6]dodecylmethyl Acetate

(16)

3Me

o 4
2}/é 12 2

1. H, / Ra-Ni o ., 8 Me

-

2. Acy0 / pyridine

To asolution of nitroso acetal 11 (125 mg, 0.50 mmol) in MeOH (3 mL) was added A5000
Raney nickel (washed 3 x 10 mL of MeOH). The mixture was placed under 1 atm of Hp, and the
suspension was stirred at room temperature for 12 h. The Raney nickel was removed by filtering
the reaction mixture through a pad of Celite. The filter cake was washed with MeOH (50 mL), and
the filtrate was concentrated under reduce pressure.

The crude material was dissolved in pyridine (3 mL) and acetic anhydride (3 mL) and was
left to stir at room temperature for 12 h. The solution was diluted with water (15 mL) and CH2Cl,
(15 mL). The product was extracted with CH2Cl> (2 x 20 mL). The combined organic layers were
washed with sat. ag. NH4Cl solution (15 mL), brine (10 mL), then were dried (MgSQy), filtered
and concentrated. The residue was purified by chromatography (silica gel, CH2Clo,/MeOH, 9/1)
and digtillation to afford 109 mg (75%) of 16 asacolorlessail.
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Anaytical Datafor 16:

1H NMR:
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—
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129 °C (9.5 x 10°5 mmHg, ABT)

(400 MHz, CDClg)

4.78(dd, J= 4.4,11.2, 1 H, HHC(1")), 4.24 (dd, J= 8.8, 11.2, 1 H, HHC(1")),
2.68 (d,J = 7.6, 1 H, HHC(11)), 2.49 (dd, J = 1.2, 7.2, 1 H, HHC(11)), 1.74 (s, 3 H,
H3C(12)), 1.71-1.64 (m, 1 H, HC(8)), 1.69 (s, 3 H, H3C(1)), 1.59 (s, 3 H, H3C(2)),
1.59-1.51 (m, 2 H, HHC(9), HHC(10)), 1.37-1.14 (m, 4 H, HHC(2)), HHC(3)),
HHC(5), HC(6)), 1.03-0.90 (m, 4 H, HHC(2), HHC(4), HHC(5), HHC(9)), 0.85-
0.79 (m, 2 H, HHC(3), HHC(4)), 0.70 (dd, J = 13.6, 6.0, 1 H, HHC(10))

(126 MHz, CDClg)

169.9 (C(1')), 168.3 (C(2")), 67.7 (C(1")), 65.6 (C(7)), 61.8 (C(11)), 55.7 (C(3)),
40.7 (C(1)), 38.2 (C(8)), 35.5 (C(2)), 27.4 (C(10)), 26.1 (C(4)), 24.9 (C(6)), 23.6
(C(12)), 21.5 (C(5)), 20.9 (C(9)), 20.7 (C(3")), 19.9 (C(2))

(CHCl3)

2929 (m), 2865 (M), 1737 (5), 1648 (5), 1405 (m), 1236 (M), 1029 (w), 986 ()

FAB

294 (49, M*+H), 292 (7), 252 (12), 250 (12), 235 (18), 234 (100), 192 (24), 161
(6), 136 (5), 119 (4), 104 (5)

R 0.52 (CH2Clo/MeOH, 971, 15, PMA)

calcd for C17H27NO3: 293.19897; found: 293.19896.
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