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Experimental

X-ray diffraction analysis of 2b. Data was collected using a Bruker SMART CCD
diffractometer with an Oxford low-temperature apparatus (193 K), using Mo Kα
radiation and a graphite monochromator. A suitable crystal was chosen and mounted
on a glass fiber using grease. Data were measured using omega scans of 0.3° per
frame for 30 s, such that a hemisphere was collected. A total of 1271 frames were
collected with a final resolution of 0.76 Å. The first 50 frames were recollected at
the end of data collection to monitor for decay. Structure refinement. Software used
for data collection: ASTRO.[1] Cell refinement: SMART.[2] Data reduction:
SAINT.[3] Structure solution: SHELXS-97.[4] Structure refinement: SHELXL97.[5]
Molecular graphics: ORTEP-3.[6] Preparation of CIF for publication: XCIF.[7]
The structures were solved by the direct method and refined by the least squares
method on F2. All H atoms were placed in calculated positions and refined using a
riding model. The Flack parameter obtained was inconclusive; in order to use all data
collected, Friedel pairs were not merged. The absolute stereochemistry shown for 2b
is taken from that of 1b, which has been verified by exciton chirality circular
dichroism [8] and crystal structures of halogenated derivatives.[9,10]

Radioligand binding assays. Affinities were determined, as previously described, by
competitive inhibition of [3H]diprenorphine binding to membranes prepared from
Chinese hamster ovary cells stably transfected with the human KOR.[11]

Preparation of 2b. Salvinorin A (1a), isolated from S. divinorum as previously
described,[12] was treated with NaHCO3 in MeOH, giving 1b after trituration in
MeOH.[13] The supernatant was evaporated and purified by flash column
chromatography on silica gel (33% EtOAc/hexanes) to give 2b as a colorless resin.
Evaporation from EtOAc at room temperature in a fume hood gave colorless blades
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(m.p. 192-196 °C). Other characterization data (TLC, 1H and 13C NMR, IR, optical
rotation and HRMS) have been reported previously.[14]
InChI=1/C21H26O7/c1-20-6-4-12-19(25)28-15(11-5-7-27-10-11)9-
21(12,2)17(20)16(23)14(22)8-13(20)18(24)26-3/h5,7,10,12-15,17,22H,4,6,8-9H2,1-
H3/t12-,13+,14+,15+,17+,20+,21+/m1/s1

Preparation of 4a and 4b. Treatment of 1a with LiI in refluxing pyridine [15] and
exhaustive (10 ×) flash column chromatography on silica gel (66 -100%
EtOAc/hexanes, followed by 1% AcOH/10% MeOH/EtOAc) gave 4b, followed by
4a. The 13C NMR data matched those reported previously for the opposite
epimers;[15] 1H NMR data differed considerably.

O-Demethylsalvinorin A (4a). InChI=1/C22H26O8/c1-11(23)29-15-8-
14(19(25)26)21(2)6-4-13-20(27)30-16(12-5-7-28-10-12)9-
22(13,3)18(21)17(15)24/h5,7,10,13-16,18H,4,6,8-9H2,1-3H3,(H,25,26)/t13-,14-,15-
,16-,18-,21-,22-/m0/s1/f/h25H
TLC (EtOAc): hRf = 24, purple/pink to vanillin/H2SO4;
1H NMR (CDCl3): δ 7.41 (1H, dt, J = 1.8, 0.8 Hz), 7.39 (1H, t, J = 1.8 Hz), 6.38 (1H,
dd, J = 1.8, 0.9 Hz), 5.54 (1H, dd, J = 11.7, 4.9 Hz), 5.16 (1H, dd, J = 12.7, 7.6 Hz),
2.78 (1H, dd, J = 12.9, 3.6 Hz), 2.51 (1H, dd, J = 13.4, 5.1 Hz), 2.37 (1H, ddd, J =
13.3, 7.8, 3.9 Hz), 2.30 (1H, t, J = 12.6 Hz), 2.20 (1H, br s), 2.20 – 2.16 (1H, m), 2.17
(3H, s), 2.09 (1H, dd, J = 11.2, 2.6 Hz), 1.98 (1H, dd, J = 10.3, 2.9 Hz), 1.74 – 1.54
(3H, m), 1.46 (3H, s), 1.14 (3H, s);
13C NMR (CDCl3): δ 201.8, 175.6, 171.2, 170.0, 143.7, 139.4, 125.1, 108.3, 74.9,
72.1, 64.0, 53.3, 51.3, 43.3, 42.0, 38.1, 35.5, 30.6, 20.6, 18.1, 16.4, 15.2;
HRMS(ESI): [M+H]+ m/z 419.1720 (calcd for C22H26O8, 419.1706).

8-epi-O-Demethylsalvinorin A (4b). InChI=1/C22H26O8/c1-11(23)29-15-8-
14(19(25)26)21(2)6-4-13-20(27)30-16(12-5-7-28-10-12)9-
22(13,3)18(21)17(15)24/h5,7,10,13-16,18H,4,6,8-9H2,1-3H3,(H,25,26)/t13-
,14+,15+,16+,18+,21+,22+/m1/s1/f/h25H
TLC (EtOAc): hRf = 42, blue to vanillin/H2SO4;
1H NMR (CDCl3): δ 7.44 (1H, dt, J = 1.7, 0.8 Hz), 7.38 (1H, t, J = 1.8 Hz), 6.47 (1H,
dd, J = 1.9, 0.9 Hz), 5.26 (1H, dd, J = 12.0, 1.8 Hz), 5.11 (1H, dd, J = 12.7, 7.4 Hz),
2.80 (1H, dd, J = 13.1, 3.7 Hz), 2.46 (1H, dd, J = 4.7, 1.7 Hz), 2.38 (1H, dd, J = 15.1,
2.1 Hz), 2.35 (1H, ddd, J = 13.2, 7.5, 3.9 Hz), 2.28 – 2.13 (2H, m), 2.27 (1H, br s),
2.15 (3H, s), 2.04 (1H, td, J = 13.8, 3.0 Hz), 1.85 (1H, tt, J = 14.0, 4.0 Hz), 1.74 (1H,
dt, J = 13.6, 3.0 Hz), 1.64 (3H, s), 1.50 (1H, dd, J = 15.0, 12.1 Hz), 1.10 (3H, s);
13C NMR (CDCl3): δ 202.3, 176.0, 173.6, 169.9, 143.6, 139.7, 123.3, 108.5, 75.1,
70.1, 64.0, 52.6, 48.0, 45.2, 42.2, 34.7, 33.8, 30.5, 24.6, 20.5, 17.6, 15.3;
HRMS(ESI): [M+NH4]+ m/z 436.1971 (calcd for C22H26O8, 436.1971).
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