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Figure S1. Thin layer chromatography analysis of crude reaction mixture (30 % EtOAc
in hexanes; vanillin stain). Proposed structures identified by mass are shown.
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Figure S2. HPLC analysis for fractionated proposed structures (~70 % single
compound) aligned by retention time. Mass spectrum for major component shown on
right with mass highlighted in yellow.
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Proposed structure RT % % Adduct Calcd. Found kOR
(min) mass enriched activity
recovery Potency
+ SEM?2P
(nM)
1.55 2.4 74 [M+NH4]* 598.2647 598.1988 160 + 20
. 459.2013 c
1.63 24.5 90 [M+H] 4942385 459.1987 >1000
1.70 4.5 64 [M+NH4]* 494.2385 494.2284 100 + 40
[M+NHa4]* 462.2122 462.2286
177 116 7 [M+H]* | 445.1857 | 4451813 | 06*02
[M+NHa4]* 462.2122 462.2287
1.80 23 68 [M+H]* | 4451857 | 4451816 | 22%7

aMean + standard error of the mean; n > 2 individual experiments run in triplicate. PKOR
Emax = 100%. ‘KOR Emax = 0% up to 10uM

Table S1. Proposed structures from Figures S1 and S2 organized by retention time with
mass characterization shown and corresponding activity at KOR.
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Figure S3. A-C) Surface view. Blue and red indicate negative and positive electrostatic
surfaces, respectively. D-E) Field points of compounds. The size of the points indicates
relative strength of interaction. Blue and red field points indicate negative and positive
electrostatic potential, respectively. Gold and yellow points indicate regions favoring
hydrophobic and van der Waals interactions, respectively. A & D) compound 14,
spirobutyrolactone; B & E) compound 9, salvinorin A; C & F) compound 29, 2-epi-
salvinorin A.
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1H and 13C NMR spectra of compound 14

{~28000
{-26000
{~24000
{-22000
{~20000
18000
16000

{14000

{12000

=10000

~8000

-6000

~4000

-2000

--2000

0] =
o
—

186
104
299—=
108
7]
i
118

mif
200
a2

1.16
097

298
309

40
1 (ppm)

-50000
{-45000
{~40000
-35000
-30000
-25000
|-20000
-15000
{=10000
-5000
. | | Il l |] | ” | ln | Lo
4 Al 4 4 4 4 ool s AL I I
3 333 S 3 3 3 S 3 3 338 3S8338 3S3 333
—-5000
-—,— ¥
210 200 190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10 0 10



1H and 13C NMR spectra of compound 20
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d 13C NMR spectra of compound 21
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1H and 13C NMR spectra of compound 22
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1H and 13C NMR spectra of compound 23
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1H and 13C NMR spectra of compound 24
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1H and 13C NMR spectra of compound 25
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Chromatogram and purity assessment for compound 14 0

1 DAD1 B, Sig=214,16 Ref=425,100 (AMS-IINAMS-I-157-203,0)
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Chromatogram and purity assessment for compound 20

[ DAD1 B, Sig=214.16 Ref=425,100 (AMS\AMSCONFRESTODDS. D)

mAU
[
1600 ha
(3]
‘i\
pump: Agilent 1100 series quaternary pump
19004 column: Agilent Eclipse XDB-G18, 5 micron, 4.6 X 150 mm
sample size: 10 microliters |
sample concentration: 0.6 mg/mL
1200 mobile phase: 60% acetonitrile - 40% waler
flow rate: 1.0 mL/min
ir=2.742 min
urity: 95.460%
1000 purtty
200 - |‘
500 o
400 -
200 | ||
o - 0 ™
g g g 8 / \ ¥ %
01 . A=l L == g0 s o) = o
T T T T T T T T T T
0 05 1 1.5 2 2.5 3 3.5 4 4.5 min

S14



Chromatogram and purity assessment for compound 21

ID AMS-lll-125PbOAc4COOHprp File AS160608WT003 Date 08-Jun-2016 Time 16:53:17 Description MDF088283

3: UV Detector: 214 3.364e-1
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1 1.50 57 1.20 2241
2 1.57 93 1.96 4731
3 1.70 4602 96.84 234708
l: TOF MS ES+ :437.18Bl1 Smoocth (SG, 2x3) 3.7e+004
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Chromatogram and purity assessment for compound 22
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Chromatogram and purity assessment for compound 23
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Chromatogram and purity assessment for compound 24
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Chromatogram and purity assessment for compound 25
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Chromatogram and purity assessment for compound 14
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