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General. Melting points (mp) were determined on a Mel-Temp capillary melting point
apparatus and are uncorrected. Analytical TLC was performed on silica gel plates with QF-254
indicator. Visualization was accomplished with UV light, iodine, KMnQ,, bromocresol green,
and/or dinitrophenylhydrazine. Solvents for extraction and purification were technical grade and
were used as received. All reactions were performed in flame-dried glassware under an inert
atmosphere of dry argon. *H NMR and **C NMR spectra were recorded in CDCls using a
Bruker Avance 300 MHz NMR spectrometer. Chemical shifts are given in ppm (3);
multiplicities are indicated by s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), and br
(broadened). Mass spectra were performed by HT Laboratories (San Diego, CA). Data are
reported in the form m/z. Elemental combustion analyses were performed by Atlantic Microlab,
Inc. (Atlanta, GA).

O

H
MGOM

3 O

Methyl 8-oxooctanoate (3). Ozone was bubbled into a mixture of cis-cyclooctene (3.31 g, 3.90
mL, 30.00 mmol) and anhydrous Na,COs3 (0.82 g, 7.74 mmol) in CH,Cl, (90 mL) and methanol
(18 mL) at -78 °C until a faint blue color appeared. Argon was then bubbled into the mixture
until the blue color was discharged. The cooling bath was removed and the mixture slowly
warmed to room temperature. After filtration, benzene (30 mL) was added and the mixture
concentrated to ~20 mL with the resulting viscous liquid being diluted with CH,Cl, (80 mL).
After cooling to 0 °C, anhydrous Et3N (4.50 g, 6.2 mL, 44.48 mmol) and anhydrous Ac,0 (8.53
g, 7.90 mL, 83.57 mmol) were sequentially added dropwise and the mixture was stirred at 0 °C
for 0.5 h and then at room temperature overnight. The organic phase was washed with 0.1 M
aqueous HCI (2 x 60 mL), 10% aqueous NaOH (2 x 60 mL), water (60 mL), and dried over
MgSOQO,. The solution was filtered and concentrated in vacuo to give 3 as a crude oil, which was
purified by column chromatography (silica gel, 20% EtOAc: 80% hexanes, R = 0.25) to give a
colorless oil (4.85 g, 94%): *H NMR 9.75 (t, J = 1.8 Hz, 1H), 3.65 (s, 3H), 2.41 (td, J = 7.2, 1.8
Hz, 2H), 2.27 (t, J = 7.5 Hz, 2H), 1.68 — 1.58 (m, 4H), 1.38 — 1.30 (m, 4H).
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Methyl 8-hydroxy-9-nitrononanoate (4). Powdered t-BuOK (81 mg, 0.73 mmol) was added to
a solution of 3 (2.50 g, 14.50 mmol) and nitromethane (1.77 g, 1.57 mL, 29.00 mmol) in t-
BuOH:THF (1:1, 10 mL) at 0 °C. After stirring at room temperature for 15 h, the solution was
diluted with Et,O (50 mL) and water (50 mL). The organic layer was washed with saturated
aqueous NaHCO;3; (50 mL) and brine (50 mL). The combined aqueous layers were back-
extracted with Et,O (2 x 100 mL) and the combined organic layers were dried over MgSQO,,
filtered, and concentrated in vacuo. The crude residue was purified by column chromatography
(silica gel, 20% EtOAc: 80% hexanes, Rs = 0.25) to give 4 as a white solid (3.17 g, 94%): mp 34
- 36 °C; 'H NMR 4.43 — 4.28 (m, 3H), 3.65 (s, 3H), 2.29 (t, J = 7.5 Hz, 2H), 1.68 — 1.28 (m,
10H); °C NMR 174.7, 81.1, 69.0, 51.9, 34.3, 34.0, 29.3, 29.3, 25.3, 25.1.
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Methyl 9-nitrononanoate (5). A solution of 4 (2.31 g, 9.91 mmol), DMAP (61 mg, 0.50
mmol), Ac,O (1.11 g, 1.03 mL, 10.91 mmol), and Et,O (25 mL) was stirred for 4 h at room
temperature and concentrated. A solution of NaBH, (0.75 g, 19.82 mmol) in EtOH (20 mL) was
added dropwise to the crude nitroacetates at 0 °C and the solution was stirred for 2 h at room
temperature, and then acidified with 1 M ag. HCI. The mixture was extracted with Et,O (3 x 50
mL), dried over MgSQ,, filtered, and concentrated in vacuo to give a crude residue that was
purified by column chromatography (silica gel, 30% EtOAc: 70% hexanes, Rs = 0.49) to give 5
as a pale yellow oil (1.79 g, 83%): "H NMR 4.36 (t, J = 7.2 Hz, 2H), 3.65 (s, 3H), 2.28 (t, J = 7.5
Hz, 2H), 2.02 — 1.96 (m, 2H), 1.63 — 1.56 (m, 2H), 1.40 — 1.27 (m, 8H); **C NMR 174.6, 76.1,
51.9, 34.4, 29.28, 29.26, 29.01, 27.7, 26.5, 25.2.
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Methyl 10-hydroxy-9-nitrooctadecanoate (6). Powdered t-BuOK (41 mg, 0.36 mmol) was
added to a solution of 5 (1.57 g, 7.23 mmol) and nonanal (1.02 g, 1.24 mL, 7.23 mmol) in t-
BuOH:THF (1:1, 10 mL) at 0 °C. After stirring at room temperature for 22 h, the solution was
diluted with Et,O (25 mL) and water (25 mL). The organic layer was washed with saturated
aqueous NaHCOg3 (25 mL) and brine (25 mL). The combined aqueous layers were back-
extracted with Et,0 (2 x 50 mL) and the combined organic layers were dried over MgSQO,,
filtered, and concentrated in vacuo. The crude residue was purified by column chromatography
(silica gel, 20% EtOAc: 80% hexanes, R = 0.12) to give 6 as a mixture of diastereomers (2.33 g,
90%): 'H NMR 4.47 — 4.34 (m, 1H), 4.08 — 3.80 (m, 1H), 3.66 (s, 3H), 2.30 (t, J = 7.5 Hz, 2H),
1.80 — 1.20 (m, 26H), 0.87 (t, J = 7.2 Hz, 3H); *C NMR 174.6, 93.2, 92.7, 72.77, 72.46, 51.9,
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34.39, 34.02, 33.6, 32.2, 30.8, 29.80, 29.75, 29.70, 29.58, 29.27, 29.23, 29.18, 29.13, 26.28,
26.01, 25.68, 25.19, 23.0, 14.6; ESI MS m/z 358 (M-H).
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(E)-Methyl 9-nitrooctadec-9-enoate (7). A solution of 6 (0.36 g, 1.00 mmol), DMAP (12 mg,
0.10 mmol), and Ac,0 (0.11 g, 0.10 mL, 1.10 mmol) in Et,O (2 mL) was stirred for 5 h at room
temperature and concentrated. DMAP (0.15 g, 1.20 mmol) was added to a solution of the crude
nitroacetates in CH,Cl, (2 mL) and the solution was stirred at room temperature for 2 h, diluted
with CH,CI, (50 mL) and washed with water (50 mL), 0.1 N aqueous HCI (50 mL), and brine
(50 mL). The combined aqueous layers were back-extracted with CH,Cl, (2 x 50 mL) and the
combined organic layers were dried over MgSQ,, filtered, and concentrated in vacuo. The crude
residue was purified by column chromatography (silica gel, 20% EtOAc: 80% hexanes, Rs =
0.55) to give 7 as a yellow oil (0.23 g, 68%): *H NMR 7.07 (t, J = 7.8 Hz, 1H), 3.66 (s, 3H), 2.56
(t, J = 7.2 Hz, 2H), 2.30 (t, J = 7.2 Hz, 2H), 2.20 (q, J = 7.5 Hz, 2H), 1.67 — 1.55 (m, 2H), 1.55 —
1.40 (m, 4H), 1.37 — 1.22 (m, 16H), 0.88 (t, J = 6.9 Hz, 3H); *C NMR 174.6, 152.2, 136.9, 51.8,
34.4,32.2, 29.72, 29.69, 29.54, 29.43, 29.37, 29.30, 28.91, 28.40, 28.24, 26.7, 25.3, 23.0, 14.5;
ESI MS m/z 340 (M-H").
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(E)-9-Nitrooctadec-9-enoic acid (1). A solution of 7 (0.34 g, 1 mmol) in 6 M ag. HCI (10 mL)
was refluxed for 12 h. The solution was cooled to room temperature and extracted with EtOAc
(3 x 20 mL). The combined organic layers were washed with water (30 mL) and brine (30 mL),
dried over MgSO,, filtered, and concentrated. The crude residue was purified by column
chromatography (silica gel, 20% EtOAc: 80% hexanes, R¢ = 0.23) to give 1 as a yellow oil (0.19
g, 58%): '"H NMR 11.48 (bs, 1H), 7.07 (t, J = 8.1 Hz, 1H), 2.56 (t, J = 7.5 Hz, 2H), 2.34 (t, J =
7.2 Hz, 2H), 2.20 (q, J = 7.2, 7.5 Hz, 2H), 1.66 — 1.58 (m, 2H), 1.55 — 1.40 (m, 4H), 1.38 - 1.21
(m, 16H), 0.88 (t, J = 6.9 Hz, 3H); **C NMR 180.5, 152.2, 136.9, 34.4, 32.2, 30.1, 29.72, 29.69,
29.53, 29.41, 29.28, 28.91, 28.40, 28.24, 26.7, 25.0, 23.0, 14.5; ESI MS m/z 326 (M-H"). Anal.
calcd. for C1gH33NO4: C, 66.02; H, 10.16; N, 4.28. Found: C, 66.13; H, 10.26; N, 4.10.
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Methyl 9-hydroxynonanoate (8). BHs3 THF complex (50 mL, 50.00 mmol, 1.0 M solution in
THF) was added dropwise over 20 minutes to a solution of mono-methyl azelate (11.89 g, 11.38
mL, 50.00 mmol, 85% tech) in anhydrous THF (25 mL) at -18 °C. The solution was stirred for
10 minutes, allowed to warm to room temperature, stirred for 4 h, and quenched with water (100
mL) at 0 °C. Solid K,CO3 (11.8 g, 85.38 mmol) and Et,O (200 mL) were added to the mixture
and the organic phase was separated. The aqueous phase was extracted with Et,O (3 x 100 mL),
and the combined organic layers were washed with brine (150 mL), dried over MgSQ,, filtered,
and concentrated in vacuo to give 8 as an oil. TLC (30% EtOAc: 70% hexanes, Rs = 0.30) and
'H NMR indicated 8 was pure and as such was used without further purification (8.97 g, 95%):
'"H NMR 3.54 (s, 3H), 3.47 (t, J = 6.6 Hz, 2H), 2.18 (t, J = 7.5 Hz, 2H), 1.53 — 1.38 (m, 4H), 1.28
—-1.12 (m, 8H).
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Methyl 9-oxononanoate (9). A solution of 8 (8.97 g, 47.70 mmol) in anhydrous CH,Cl, (15
mL) was added dropwise to a stirring suspension of PCC (15.42 g, 71.60 mmol) and Celite
(15.42 g, weight equivalent of PCC) in CH,Cl, (80 mL). The mixture was stirred at room
temperature for 4 h and diluted with Et,O (150 mL). The suspension was filtered through
Florisil and the filter cake was washed with Et,O (2 x 100 mL). The solvent was removed and
the crude product was purified by column chromatography (silica gel, 20% EtOAc: 80%
hexanes, Rt = 0.44) to give 9 as a yellow oil (7.37 g, 83%): *H NMR 9.73 (t, J = 1.8 Hz, 1H),
3.64 (s, 3H), 2.39 (dt, J = 7.2, 1.8 Hz, 2H), 2.27 (t, J = 7.5 Hz, 2H), 1.67 — 1.52 (m, 4H), 1.38 —
1.23 (m, 6H).
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2-Hydroxy-1-nitrononane (10). Powdered t-BuOK (0.11 g, 1.00 mmol) was added to a
solution of nitromethane (2.40 g, 2.13 mL, 39.40 mmol) and octanal (2.52 g, 3.07 mL, 19.70
mmol) in t-BuOH:THF (1:1, 10 mL) at 0 °C. After stirring at room temperature for 18.5 h, the
mixture was diluted with Et;O (100 mL) and water (100 mL). The organic layer was washed
with saturated aqueous NaHCO3 (100 mL) and brine (100 mL). The combined aqueous layers
were back-extracted with Et,O (2 x 100 mL) and the combined organic layers were dried over
MgSQ,, filtered, and concentrated in vacuo. The crude residue was purified by column
chromatography (silica gel, 20% EtOAc: 80% hexanes, Rs = 0.30) to give 10 as an oil (3.50 g,
94%): *H NMR 4.46 — 4.29 (m, 3H), 1.60 — 1.24 (m, 12H), 0.88 (t, J = 6.9 Hz, 3H); *C NMR
81.3,69.4,34.4,32.4,29.94, 29.76, 25.8, 23.3, 14.7.
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1-Nitrononane (11). A solution of 10 (3.72 g, 19.70 mmol), DMAP (0.12 g, 0.99 mmol), Ac,O
(2.51 g, 2.32 mL, 24.63 mmol), and Et,0O (40 mL) was stirred for 4 h at room temperature and
concentrated. A solution of NaBH, (1.49 g, 39.40 mmol) in EtOH (40 mL) was added dropwise
to the crude nitroacetates at 0 °C and the solution was stirred for 2 h at room temperature, and
then acidified with 1 M ag. HCI. The mixture was extracted with Et,O (3 x 100 mL), dried over
MgSO,, filtered, and concentrated in vacuo to give a crude residue that was purified by column
chromatography (silica gel, 20% EtOAc: 80% hexanes, Ry = 0.79) to give 11 as a pale yellow oil
(2.19 g, 64%): "H NMR 4.36 (t, J = 6.9 Hz, 2H), 2.05 — 1.94 (m, 2H), 1.40 — 1.17 (m, 12H), 0.87
(t, J = 6.9 Hz, 3H); *C NMR 76.1, 32.2, 29.60, 29.49, 29.22, 27.8, 26.6, 23.0, 14.4.
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Methyl 9-hydroxy-10-nitrooctadecanoate (12). Powdered t-BuOK (22 mg, 0.20 mmol) was
added to a solution of 9 (0.74 g, 4.00 mmol) and 11 (0.69 g, 4 mmol) in t-BuOH:THF (1:1, 4
mL) at 0 °C. After stirring at room temperature for 21 h, the solution was diluted with Et,O (25
mL) and water (25 mL). The organic layer was washed with saturated aqueous NaHCO; (25
mL) and brine (25 mL). The combined aqueous layers were back-extracted with Et,O (2 x 50
mL) and the combined organic layers were dried over MgSQ,, filtered, and concentrated in
vacuo. The crude residue was purified by column chromatography (silica gel, 20% EtOAc: 80%
hexanes, Rs = 0.12) to give 12 as a mixture of diastereomers (0.95 g, 66%): *H NMR 4.47 — 4.38
(m, 1H), 4.04 - 3.86 (m, 1H), 3.65 (s, 3H), 2.29 (t, J = 7.2 Hz, 2H), 1.83 - 1.17 (m, 26H), 0.86 (t,
J=6.9 Hz); ®*C NMR 174.4, 93.1, 92.5, 72.46, 72.14, 51.6, 34.1, 33.60, 33.27, 31.9, 30.6, 29.31,
29.22,29.14, 29.06, 28.2, 26.1, 25.8, 25.63, 25.30, 24.9, 22.7, 14.2; ESI MS m/z 358 (M-H").

NO,

0]

MeO 13

(E)-Methyl 10-nitrooctadec-9-enoate (13). A solution of 12 (0.42 g, 1.17 mmol), DMAP (10
mg, 0.06 mmol), and Ac,0 (0.13 g, 0.12 mL, 1.29 mmol) in Et,O (2 mL) was stirred for 2 h at
room temperature and concentrated. DMAP (0.17 g, 1.40 mmol) was added to a solution of the
crude nitroacetates in CH,Cl, (2 mL) and the solution was stirred at room temperature for 3 h,
diluted with CH,CI, (50 mL) and washed with water (50 mL), 0.1 N aqueous HCI (50 mL), and
brine (50 mL). The combined aqueous layers were back-extracted with CH,Cl, (2 x 50 mL) and
the combined organic layers were dried over MgSQ,, filtered, and concentrated in vacuo. The
crude residue was purified by column chromatography (silica gel, 20% EtOAc: 80% hexanes, Ry
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= 0.53) to give 13 as a yellow oil (0.14 g, 36%): *H NMR 7.05 (t, J = 7.8 Hz, 1H), 3.65 (s, 3H),
2.55 (t, J = 7.2 Hz, 2H), 2.29 (t, J = 7.5 Hz, 2H), 2.20 (q, J = 7.5 Hz, 2H), 1.69 — 1.58 (m, 2H),
1.56 — 1.42 (m, 4H), 1.38 — 1.23 (m, 16H), 0.87 (t, J = 6.9 Hz, 3H); **C NMR 174.6, 152.4,
136.6, 51.9, 34.4, 32.2, 29.63, 29.56, 29.54, 29.53, 29.38, 29.35, 28.86, 28.36, 28.30, 26.8, 25.2,
23.0, 14.5 ESI MS m/z 340 (M-H).
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(E)-10-Nitrooctadec-9-enoic acid (2). A solution of 13 (0.34 g, 1 mmol) in 6 M aq. HCI (10
mL) was refluxed for 12 h. The solution was cooled to room temperature and extracted with
EtOAc (3 x 20 mL). The combined organic layers were washed with water (30 mL) and brine
(30 mL), dried over MgSQ,, filtered, and concentrated. The crude residue was purified by
column chromatography (silica gel, 20% EtOAc: 80% hexanes, Rs = 0.17) to give 2 as a yellow
0il (0.17 g, 53%): *H NMR 11.46 (bs, 1H), 7.06 (t, J = 7.8 Hz, 1H), 2.56 (t, J = 7.5 Hz, 2H), 2.35
(t,J=7.2Hz, 2H), 2.20 (q,J = 7.2, 7.5 Hz, 2H), 1.66 — 1.57 (m, 2H), 1.55 - 1.39 (m, 4H), 1.38 -
1.18 (m, 16H), 0.87 (t, J = 7.2 Hz, 3H); *C NMR 180.6, 152.4, 136.6, 34.4, 32.2, 29.62, 29.55,
29.51, 29.36, 29.25, 29.12, 28.85, 28.35, 28.30, 26.7, 25.0, 23.0, 14.5; ESI MS m/z 326 (M-H").
Anal. calcd. for C13H33NO,: C, 66.02; H, 10.16; N, 4.28. Found: C, 66.25; H, 10.10; N, 4.08.

Chemiluminescence Detection of Nitric Oxide and Nitrite. Test compounds were weighed
into vials, sealed with rubber septa and deoxygenated with argon for 20 minutes. Deoxygenated
phosphate buffer (25 mM, pH 7.4) or other solvents (1:1 EtOH:phosphate buffer or 1:1
EtOH:deionized water) were injected through the septa to give final concentrations of test
compounds of 50 mM. After incubation of these solutions at room temperature for various
times, aliquots of the reaction headspace or the solution were injected into the reaction chamber
of a Sievers 280 Nitric Oxide Analyzer (NOA). For NO detection, aliquots (100 of 500 uL) of
the headspace were injected into the reaction chamber containing only deionized water. For
nitrite analysis, aliquots (5 uL) of the reaction solution were injected into the reaction chamber
containing 1% w/v potassium iodide in glacial acetic acid to reduce nitrite to NO. The
concentrations of nitrite and nitric oxide were calculated using standard curves.
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