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Figure S1. Histogram showing the number of papers about the pharmacological properties for
kratom (presumably an extract of M. speciosa) and/or the kratom alkaloids mitragynine, 7-
hydroxymitragynine and others, published in the past 20 years. This search was performed using
“SciFinder” and “PubMed” with the research topic “Kratom” and “Mitragyna speciosa”. The
search was refined by looking only at those papers published that applied in vitro and/or in vivo
pharmacological studies as well as those for case reports.
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Figure S2. Schematic representation of the 54 compounds that have been reported from Mitragyna speciosa,
showing the interrelatedness of the structures. Compounds to the right are indole alkaloids, while those to the left
are oxindole alkaloids. Compounds underlined in blue are commercially available (as of 2019); however, we
strongly recommend verifying both the purity and identity of any purchased standards.
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Table S1. Uncorrected p-Distances from the trnH-psbA Region Indicating that Kratom Samples Barcoded in Our
Study Have Higher Sequence Similarity with Mitragyna speciosa. Regions with N at the beginning and end of
the nucleotide alignment were not taken into consideration for uncorrected p-distances. Comparisons were made
using the listed species. Mitragyna speciosa MH069946; Mitragyna speciosa LC334417; Mitragyna diversifolia
LC334418; Mitragyna rotundifolia LC334419; and Mitragyna hirsuta LC334420.

K49 K52

Mitragyna_... Mitragyna_... Mitragyna_... Mitragyna_... Mitragyna_...

K49 | 100% 100% 100% 95% 95% 95%
K52 100% | 100% 100% 95% 95% 95%

Mitragyna_speciosaM... 100% 100% ‘ 100% 95% 95% 95%
Mitragyna_speciosa_L... 100% 100% 100% | 95% 95% 95%
Mitragyna_diversifolia_...
Mitragyna_rotundifolia...
Mitragyna_hirsuta_LC3...

Table S2. Uncorrected p-Distances from the ITS Region Indicating that Kratom Samples Barcoded in Our Study
Have Higher Sequence Similarity with Mitragyna speciosa. Regions with N at the beginning and end of the
nucleotide alignment were not taken into consideration for uncorrected p-distances. Comparisons were made
using the listed species. Mitragyna speciosa JF412826; Mitragyna speciosa JF412827; Mitragyna speciosa
KC737618; Mitragyna speciosa AB249645; Mitragyna diversifolia AB249646; Mitragyna hirsuta AB249647;
Mitragyna rotundifolia AB249648; and Nauclea officinalis MG730972.

K49_1 ITS K49 2 ITS K52_1ITS K52_2 ITS JF412826... JF412827... KC73761... AB24 . AB24964... AB24964... AB24964... MG73097...
K49_1_ITS 9 9 9 1009 9 1 98% 98% 97% 92%
K49_2_ITS 00 00% ( 00% 98% 98% 96% 92%
K52_1_ITS 00 0 00 6 00 6 % % 9 92%
K52_2_ITS % % % 92%
JF412826_Mitragyna_... 00 % 00 3 00 6 9 % % 92%
JF412827_Mitragyna_... 00 0 6 % % % 92%
KC737618_Mitragyna... 1 i % % 91%
AB249645_Mitragyna... 1 1 00% % 91%
AB249646_Mitragyna... % 00% % 89%
AB249647_Mitragyna... % % % % % 98% 98% 98% 00% 98% 89%
AB249648_Mitragyna... % % 89%

MG730972_Nauclea_...
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Table S3. Primers and PCR Protocols for Plant Identification.

Locus Primer Primer Sequence 5'-3' Direction | PCR protocol*
The chloroplast matK-xf TAATTTACGATCAATTCATTC Forward 1.98°C — 45 sec
maturase K gene 2.98°C—10sec
(matK) matK-MALP | ACAAGAAAGTCGAAGTAT Reverse 3.54°C—-30sec
4.72°C - 40 sec
5. Repeat 2—4 for 35 cycles
6.72°C — 10 min
7.4°C on hold
The chloroplast psbA GTTATGCATGAACGTAATGCTC Forward 1.94°C -5 min
intergenic region 2.94°C —1min
(trnH-psbA) trnH CGCGCATGGTGGATTCACAATCC | Reverse 3.50°C — 1 min
4.72°C -2 min
5. Repeat 2—4 for 35 cycles
6.72°C — 7 min
7.4°C on hold
The internal ITS-ul GGAAGKARAAGTCGTAACAAGG | Forward 1.94°C — 4 min
transcribed spacer 2.94°C — 30 sec
(ITS) of nuclear ITS-u4 RGTTTCTTTTCCTCCGCTTA Reverse 3.55°C or 58°C — 40 sec
ribosomal DNA 4.72°C—1min
5. Repeat 2—4 for 34 cycles
6.72°C — 10 min
7.4°C on hold
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Figure S7. Chromatographic profiles of the two sources of kratom, specifically A) Green Maeng Da (K49) and
B) White Jongkong (K52). The major compound present in K49 is mitragynine (1, yellow peak). However, in
K52 speciofoline (12, black peak) has a much higher abundance. The chromatograms were acquired in the reverse
phase using a UPLC system coupled with HRESIMS.
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1. Maceration (CHCl3-MeOH) + 10 % aqueous KOH
2. Filtration, concentration
3. Reconstitution (1M HCI-Hexanes)

4. Add NH,OH (pH=9)
5. Fractionation with CHCls
6.  Wash of the organic fraction with neutral water

7. NP-Flash chromatography
Hexanes- CHCl;-MeOH

|
-

l RP-HPLC NP-Flash chromatography NP-Flash chromatography NP -Flash chromatography

Gtirssnine 1) ms

lR.P—HPL c | NP-Flash chromatography
Specmgynme 3) peciociliatine-/V(4)-oxide (9 |
Paynantheine (5) paynantheine-N(4)-oxide ( Mitraciliatine (4) ‘
sopaynantheine ( e
RP-HPLC l

NP-Flash chromatography

pecloclllatme 2 .itragmine-N@)-oxide ('

.piallo—isopaynantheine (' .)iallo—isopaynantheine—N(4)—oxide (l-

Figure S8. Workflow for the isolation of the alkaloids from the kratom product termed Green Maeng Da (i.e., sample K49).
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1. Maceration (CHCl;-MeOH) + 10 % aqueous KOH
2. Filtration, concentration
3. Reconstitution (1M HCl-Hexanes)

C | |

‘Hexanes soluble fraction

. Add NH;OH (pH=9)
5. Fractionation with CHCl;
Wash of the organic fraction with neutral water

NP-Flash chromatography
Hexanes- CHCl;-MeOH

RP-HPLC NP-Flash chromatography

Corynoxine A (1»'

l RP-HPLC
l‘pirhynchophylline g E’ospeciofoleine (lﬁa epicorynoxine B (18
. : orynoxeine (19)

Figure S9. Workflow for the isolation of the alkaloids from the kratom product termed White Jongkong (i.e., sample K52).
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mitragynine (1)

speciociliatine (2)

speciogynine (3)

Table S4. Comparison of NMR Data for Compounds 1-4 (CDCls, 100 MHz and 400 MHz).

mitraciliatine (4)

position Sc type Sn (J in Hz) dc type dn (J in Hz) Sc type dn (J in Hz) Sc type Sn (J in Hz)
2 1335 C 1301 C 131.6 C 1288 C
3 613 CH 3.20,d (8.4) 547 CH 4.40, bs 61.9 CH 3.21,m 539 CH 4.80, s
5 538 CH: 2.97, m 52.1 CH: 3.23, m 52.4 CH> 3.20,m 50.6 CH; 3.32,m
2.55, m 3.04, m 2.68, m
6 239 CH: 3.11, m 204 CH; 3.31,m 22.0 CH, 3.19,m 18.6 CH; 3.20, m
2.97, m 2.89, m 3.06, m 3.02, m
7 1080 C 1077 C 107.52 C 1069 C
8 1177 C 1175 C 117.3 C 1176 C
9 1546 C 1544 C 154.6 C 1544 C
10 999 CH 6.45,d (7.7) 99.8 CH 6.47,d (7.7) 99.8 CH 6.44,d (7.8) 99.7 CH 6.49, d (7.6)
11 1220 CH 7.00, t (7.9) 1224 CH 7.02,(8.0) 122.4 CH 6.99, t (7.9) 1226 CH 7.07,t(7.9)
12 1043 CH 6.90,d (8.1) 1045 CH 6.91,d (8.1) 104.5 CH 6.87,d (8.0) 1049 CH 7.01,d (8.0
13 1374 C 1374 C 137.7 C 1377 C
14 300 CH: 2.55, m 29.8 CH; 2.50, m 32.9 CH, 217, m 308 CH; 2.60, t (11.5)
1.81, m 2.02, m 1.95,m 2.10, bd (11.4)
15 399 CH 3.06, m 330 CH 2.97, m 39.4 CH 2.63, m 341 CH 2.28, m
16 1115 C 1108 C 111.3 C 1110 C
17 160.7 CH 7.43,s 160.6 CH 7.44,s 160.4 CH 7.35, bs 160.2 CH 7.32,s
18 13.0 CHs 0.87,t(7.3) 125 CHs 0.89,t(7.9) 11.1 CH;  0.85,t(7.2) 11.1  CHs 0.74, t (7.0)
19 193 CH, 1.75, m 20.1 CH, 1.64, m 24.3 CH, 1.40, m 243 CH; 1.32, m
1.19, qd (7.4, 2.7) 1.25,m 1.04, m 0.84, m
20 407 CH 1.64, dt (11.5, 2.6) 39.0 CH 1.83, m 375 CH 2.31,m 375 CH 2.40, m
21 57.7 CH: 3.00, m 505 CH: 327, m 59.7 CH, 3.26, m 497 CH, 3.05, m
2.44, m 2.89, m 221, m 257, m
22 1694 C 1693 C 170.22 C 1689 C
9-OCH; 555 CHs 3.87,s 55.3 CHs 3.88, s 55.4 CHs 3.85,s 55.3 CHs 3.89,s
17-OCH; 61.7 CHjs 3.73,s 61.7 CHs 3.78,s 61.9 CHs 3.72,s 61.8 CHs 3.77,s
22-OCH; 515 CHs 3.71,s 51.6  CHs 3.66, s 51.1 CHs 3.72,s 51.5 CHs 3.68,s
NH 7.74, bs 8.00, bs 7.94, bs 8.98, bs

Signals observed by 2D experiments
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Mitragynine (1)

Free electron pair

"

Free electron pair

Speciociliatine (2)

Figure S18. Representation for the different orientations of H-3 with respect to the nitrogen non-bonding electron pair for the most stable conformation
of mitragynine (1) and speciociliatine (2).
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-~— NOESY correlations

Distances (A)
Compound
Hys—Hisg Hys—Hj,o
Isopaynantheine (6) 2.6 4.6
Epiallo-isopaynantheine (7) 3.6 2.8

Figure S31. Observed NOESY correlations for compounds 6 and 7, and the distances for the key positions in the diastereoisomers.



7a (4G 0.000 kcal/mol; P = 23.33%) 7b (4G 0.003 kcal/mol; P =23.23%) 7¢ (4G 0.366 kcal/mol; P = 12.56%)

7g (4G 1.293 kcal/mol; P = 2.63%) 7h (4G 1.364 kcal/mol; P =

%) 7i (4G 1.373 kcal/mol; P =2.29%)

Lu
(9]

Figure S32. Nine conformers for the prediction of the ECD spectrum for 7. The Boltzmann distributions are expressed as a percentage of population
(P); the number of excited states considered for the calculation was n = 30.
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Table S5. Comparison of NMR Data for Compounds 5-7 (CDCls, 100 MHz and 400 MHz)
epiallo-isopaynantheine (7)

paynantheine (5)

isopaynantheine (6)

Position Sc type S (J in Hz) d¢ type Sy (Jin Hz) 3¢ type S (Jin Hz)
2 132.9 C 128.2 C 127.1 C
3 60.1 CH 3.20, m 53.8 CH 4.73, bs 53.9 CH 4.85, bs
5 53.2 CH; 3.47, m 50.4 CH; 3.29,m 50.0 CH; 3.32,m
267, m
6 23.8 CH; 3.18, m 18.5 CH; 3.18, m 18.2 CH; 3.10,m
2.80, m 3.00, m 3.02,m
7 107.9 C 106.7 C 106.2 C
8 117.6 C 117.4 C 117.2 C
9 154.6 C 154.4 C 154.4 C
10 999 CH 6.45, d (7.8) 99.7 CH 6.49, d (7.6) 99.7 CH 6.49, d (7.8)
11 1221 CH 7.00, t (7.9) 1226 CH 7.07,1(7.9) 1229 CH 7.08,1(7.9)
12 1043 CH 6.88, d (8.0) 1050 CH 7.02,d (8.1) 1050 CH 7.01,d (8.1)
13 137.4 CH 137.8 CH 138.1 CH
14 335 CH,  2.16,dd (12.5, 12.00) 30.0 CH; 2.61,1(14.0) 29.6 CH; 2.65 m
1.96, d (13.2) 2.11, d (14.3) 2.16, d (14.5)
15 387 CH 2.78,td (11.8, 3.7) 331 CH 2.40, td (12.8, 3.1) 328 CH 2.44,td (12.1, 3.0)
16 111.6 C 110.7 C 110.3 C
17 160.0 CH 7.33,s 160.2 CH 7.28,s 160.3 CH 7.28,s
18 115.7 CH; 5.01, dd (17.3, 2.0) 116.7 CH2 4.96, dd (17.2, 1.8) 117.2 CH2 4.98,dd (17.3,1.7)
4.96, dd (10.4, 2.1) 4.89, dd (10.2, 1.8) 4.91, dd (10.3, 1.8)
19 139.4 CH 5.55, dt (17.9, 9.3) 137.9 CH 5.29, ddd (18.0, 10.3, 8.3) 137.1 CH 5.27, ddd (18.0, 10.3, 8.3)
20 42.9 CH 3.08, m 41.2 CH 3.13, m 40.6 CH 3.19, m
21 61.3 CH; 3.03, m 49.7 CH; 2.86, dd (11.6, 3.9) 49.3 CH; 2.97,dd (11.7, 3.8)
2.37,m 2.74,1 (11.6) 2.78,1(11.8)
22 168.9 o 168.6 C 168.2 C
9-OCHj3 55.4 CH3 3.86, s 55.3 CH3 3.89, s 55.3 CH3 3.88, s
17-OCHs 61.7 CHs 3.78, s 61.7 CHs 3.76, s 61.7 CHs 3.76, s
22-OCH3 51.5 CHs 3.69, s 51.4 CHs 3.67,s 515 CHs 3.67,s
NH 7.85,s 8.91,s 9.12,s
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Table S6. Comparison of NMR Data for Compounds 8-11 (CDCls, 100 MHz and 400 MHz)

mitragynine-N(4)-oxide (8) speciociliatine-N(4)-oxide (9) isopaynantheine-N(4)-oxide (10)  epiallo-isopaynantheine-N(4)-oxide (11)
position Sc type Sy (J in Hz) & type du (J in Hz) & type dn (J in Hz) & type dn (Jin Hz)
2 127.6 C 127.0 C 127.1 C 1275 C
3 66.9 CH 5.16, s 66.0 CH 5.04,d (12.5) 69.2 CH 5.04, bs 69.6 CH 491, bs
5 65.9 CH, 3.88, m 65.8 CH, 3.98, m 67.1 CH; 3.81,m 67.7 CH; 3.94, m
3.51,td (11.7, 4.7) 3.83,m
6 21.7 CH, 3.18, m 20.1 CH, 3.15,dd (16.7, 4.5) 21.7 CH; 3.25 m 21.8 CH; 3.20, m
7 109.2 C 107.4 C 106.1 C 106.1 C
8 116.6 C 117.2 C 116.9 C 116.9 C
9 154.2 C 154.6 C 154.4 C 154.4 C
10 99.7 CH 643,d(77) 998 CH 6.43,d (7.7) 999 CH 6.49, d (7.8) 99.8 CH 6.48d (7.7
11 123.3 CH 7.03,t(79) 1227 CH 6.99, t (7.9) 1238 CH 7.11,t(7.9) 1236 CH 7.10,t (7.9)
12 105.2 CH 6.95,d (8.1) 106.3 CH 6.92, bs 105.1 CH 7.03,d (8.2) 105.2 CH 7.04,d (8.1)
13 138.6 C - 137.9 C - 138.7 C - 138.8 C
14 29.0 CH, 2.23,d(150) 295 CH, 1.25, m 268 CH, 2.08,m 268  CH, 2.10, d (13.8)
15 29.9 CH; 2.82, bs 29.8 CH, 1.88,d (14.7) 24.5 CH; 2.43,1(12.3) 23.1 CH; 242t (11.4)
16 111.4 C - 111.4 C - 110.9 C - 109.12 C
17 161.5 CH 7.45,s 161.3 CH 7.46,s 160.5 CH 7.31,s 160.5 CH 7.30,s
18 12.7 CHs  0.93,t(7.2) 118 CHs 0.85, t (7.4) 1180 CH, 5.02,dd(17.5,1.0) 117.8 CH; 5.02, d (17.2)
4.95,dd (10.2, 1.7) 4.94, dd (10.3, 1.6)
19 23.5 CH, 1.31, m 23.3 CH, 1.14, m 136.2 CH 5.25,dt (17.5, 9.3) 136.5 CH 5.26, dt (17.5, 8.6)
1.28, m
20 38.7 CH 1.76, bs 33.4 CH 2.72, bs 37.2 CH 3.85 m 37.3 CH 381, m
21 68.5 CH, 3.53,m 68.6 CH, 3.72, m 61.7 CH; 3.25 m 62.1 CH; 3.25,t(11.7)
3.10, m 3.17,m
22 168.7 C 169.7 C 168.8 C 168.7 C
9-OCH3 55.2 CHs 3.85,s 55.3 CHs; 3.86,s 55.3 CHs 3.88,s 55.3 CHs 3.87,s
17-OCHjs 62.1 CHs 3.80, s 61.9 CHs 3.85,s 62.0 CHs 3.80, s 62.0 CHs 3.79, s
22-OCHgs 51.6 CHs 3.61,s 51.8 CHs 3.68, s 51.6 CHs 3.68, s 51.6 CHs 3.68, s
NH 9.46, s - 8.84, s -

2Signal observed by HMBC
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Figure S47. Comparison of the ECD spectra acquired in CH3OH for A) mitragynine-N(4)-oxide (8), B)
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Table S7. Comparison of NMR Data for Compounds 12-14 (CDCls, 125 MHz and 500 MHz)

speciofoline (12)

isorotundifoleine (13)

isospeciofoleine (14)

Position Sc type dn (J in H2) dc type on (Jin Hz) Sc type dn (J in H2)
2 180.2 C 177.7 C 1791 C
3 63.8 CH 3.06, dd (11.7, 3.6) 66.6 CH 3.39, dd (12.5, 3.6) 68.7 CH 2.68, dd (11.6, 3.2)
5 53.1 CH;, 3.43,td (9.2, 3.2) 46.6 CH2 3.48,m 531 CH; 3.42,1d (9.2, 3.1)
2.67,m 3.24,td (9.4, 4.1) 2.60,m
6 33.9 CH,  2.40, ddd (13.8, 10.9, 3.3) 34.4 CH2 2.61, m 342 CH, 2.42 ddd(13.7,10.7,3.1)
2.14, m 2.27,ddd (13.5, 9.3, 6.6) 2.18, m
7 57.3 C 55.9 C 57.5 C
8 116.7 C 119.9 C 116.7 C
9 154.6 C 155.1 C 1546 C
10 111.9 CH 6.35,d (7.6) 112.1 CH 6.30, dd (7.6, 0.8) 1114 CH 6.36, dd (7.6, 0.7)
11 129.6 CH 7.05, t(8.0) 129.2 CH 7.02,dd (8.3, 7.7) 1296 CH 7.06,dd (8.3, 7.7)
12 101.1 CH 6.53,d (8.3) 100.3 CH 6.52, dd (8.5, 0.8) 101.0 CH 6.58, d (8.3)
13 140.7 C 139.8 C 1405 C
14 31.6 CH,  1.49,ddd (13.7, 12.1, 6.5) 24.8 CH> 2.38, m 29.8 CH; 1.68, d (13.4)
1.40, m 1.48,d (14.0) 1.37,d (11.8)
15 31.1 CH 3.27,1(5.7) 43.6 CH 2.61, m 380 CH 2.60, m
16 111.0 C 111.8 C 111.8 C
17 159.8 CH 7.38,s 159.8 CH 7.27,s 159.9 CH 7.19,s
18 12.3 CHs 0.83,d (7.4) 116.4 CH, 5.01, m 116.4 CH; 4.97,m
4.96, m 4.95,m
19 24.2 CH,  1.21,dqd (14.0, 6.8, 2.8) 138.8 CH 5.43, dt (18.7, 9.1) 1386 CH 5.49, dt (17.3, 9.5)
20 38.9 CH 1.90, dp (12.3, 7.1) 35.1 CH 3.16, m 420 CH 2.90, m
21 53.6 CH; 3.06, dd (11.7, 3.6) 51.6 CH> 3.05, dd (14.0, 4.2) 570 CH; 3.21,dd (11.2, 3.9)
2.89,t (11.6) 2.85, dd (13.8, 12.2) 2.12,t(11.3)
22 169.6 C 168.1 C 1695 C
17-OCH3 61.3 CHs 3.79,s 61.7 CHs 3.79,s 61.5 CHs 3.71,s
22-OCH; 51.7 CHs 3.65, s 51.3 CHs 3.68,s 51.2  CHs 3.59,s
NH 8.4, s 7.455 7.60,s
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Figure S54. Comparison of the ECD spectra acquired in CHzOH for A) speciofoline (12), B) isorotundifoleine
(13), and C) isospeciofoleine (14).
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17d (4G 0.553 kcal/mol; P =9.88%) 17e (4G 0.556 kcal/mol; P =9.84%) 17f (4G 0.557 kcal/mol; P =9.82%)

Figure S68. Six conformers used for the prediction of the ECD spectrum for 17. The Boltzmann distributions are expressed as a percentage of
population (P); the number of excited states considered for the calculation was n = 30.
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18a (4G 0.000 kcal/mol; P = 65.03%) 18b (4G 0.367 kecal/mol; P =34.97%)

Figure S74. Two conformers used for the prediction of the ECD spectrum for 18. The Boltzmann distributions are expressed as a percentage of
population (P); the number of excited states considered for the calculation was n = 30.
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Table S8

corynoxine A (15)

. Comparison of NMR Data for Compounds 15-19 (CDCls, 125 MHz and 500 MHz)

corynoxine B (16)

3-epirhynchophylline (17)

3-epicorynoxine B (18)

corynoxeine (19)

position Sc type Sn (Jin Hz) dc type 8u (Jin Hz) 8¢ type Sn (Jin Hz) d¢ type Sn (Jin Hz) dc type Sn (Jin Hz)
2 182.4 C 1823 C 1812 C 1822 C 1810 C
3 732 CH 2.41, dd 765 CH 2.24, bd 774  CH 2.19, dd 770 CH 2.19,d 752  CH 2.30, dd
(11.3,2.7) (11.2) (11.4,2.4) (10.9) (11.3,2.5)
5 540  CH, 3.23,dd 549  CH, 333, m 551  CH, 3.33,d 548  CH, 3.32,t 550  CH, 3.39,1(8.3)
8.7,2.2) 2.50,m (8.5) (8.0) 247, m
3.20, dd 2.40, m 2.39,m
(11.0, 2.16)
6 349  CH; 2.46,q (8.7) 341 CH, 2.46, m 342 CH, 2.49, ddd 342 CH, 249, m 349  CH, 252, m
2.03, dt 2.03, m (12.8,10.0, 8.1)
(12.9, 8.5) 2.01, ddd 2.01,dd 2.04, ddd
(12.9,7.9, 1.3) (12.9,8.3) (13.6,7.2,1.8)
7 57.5 c 56.6 c 56.4 C 56.7 C 58.9 C
8 1347 C 1337 C 1338 C 1356 C 1338 C
9 1250 CH 7.45,d (7.4) 1232 CH 7.19,d (7.4) 1233 CH 7.20,d (7.5) 1234 CH 7.20,d (7.8) 1235 CH 7.22,d (7.8)
10 1225 CH 7.05,td (7.6,1.0) 1225 CH 7.01,td (75,1.0) 1225 CH 7.02,td (7.6,1.0) 1229 CH 7.02, td (7.5) 1227 CH 7.05, td (7.6, 1.0)
1 1274  CH 717,td(7.7,1.3) 1279 CH 7.16,td (7.7,1.0) 1278 CH 7.16,td (7.7,1.2) 1281 CH 7.17,t(1.7) 1280 CH 7.18,td (7.7, 1.2)
12 1095  CH 6.86,d (7.7) 1095 CH 6.87,d (7.7) 1091 CH 6.81,d (7.7) 1096 CH 6.80,d (7.7) 1092 CH 6.82,d (7.7)
13 140.0 c 1412 C 1409 C 1409 C 1408 C
2.36, ddd 2.37,d 231, m 2.30, m 247, m
14 25.4 CH, (12.8,9.4,2.3) 250 CH, (12.5,12.1) 250 CH, 1.06,dt(12.4,26) 248 CH, 1.06, d (12.0) 289 CH, 1.891(10.9)
0.92, dt (13.2, 3.0) 1.04, dt (12.3, 2.8)
15 38.9 CH  276,dt(133,36) 399 CH  264,dt(129,34) 402 CH  2.64,dt(12.9,34) 390 CH 264,qt(128,29) 384 CH  3.01,qd(115,38)
16 1118 c - 114 C - 115 C - 113 C - 1110 C
17 1603  CH 7.23,s 1606 CH 7.29,s 1606 CH 7.31,s 1606 CH 7.32,s 1599 CH 7.24,s
18 130  CHs 0.87,t(7.4) 134  CH, 0.86, t (7.4) 135  CH, 0.86,t(7.4) 133  CHs 0.86,t(7.3) 1156 CH, 4.95, ddd
(17.2,2.01, 0.8)
4.90, dd
(10.2,2.1)
19 194  CH, 1.10, dqd 193 CH, 1.77, ddg 193 CH, 1.78, ddg 19.8  CH, 1.80,m 1396 CH, 5.51, dt
(15.7,7.8,2.9) (14.2,11.1,7.1) (13.6,11.2,7.2) (18.0,9.1)
1.65, dq 1.18, m 1.18, dg 117,dq
(14.3,7.2) (14.7,7.7) (145,7.3)
20 403 CH  149dt(114,26) 403 CH 1.50, d (11.0) 405 CH 1.48, bd (11.1) 396 CH 1.48, d (10.6) 422 CH 1.97.dd(12.8,10.3)
21 547  CH, 215dd(11.2,27) 550 CH, 3.28,dd(11.1,21) 551 CH, 328,dd(11.1,21) 545 CH, 3.28, dd (11.6) 561 CH, 3.27,dd (10.8,4.1)
2.11,dd (9.8,2.4 2.07,dd (11.2, 3.3) 207, m
22 169.2 C - 1692 C - 1693 C 1692 C 1697 C
17-OCH; 612  CHs 351,s 61.6  CH; 357, 617 CH, 3.67,s 61.7 CH; 3.69,s 617  CH; 3.74,s
22-OCH; 513  CHs 359,s 514  CH, 361, 514  CH, 3.63,s 514  CH, 3.63,s 514  CH; 362, s
NH 8.40,s 8.91,s 7.62,s - 7.53,s
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Figure S76. Comparison of the ECD spectra acquired in CHsOH for A) corynoxine A (15), B) 3-
epirhynchophylline (17), C) 3-epicorynoxine B (18), and D) corynoxeine (19).

Table S9. Confidence level data for the comparison of calculated and experimental VCD spectra.

Compound Se? S.g ESI°
Mitragynine (1) 70.0 4.6 65.4
Isopaynantheine (6) 59.9 8.6 51.2
Epiallo-isopaynantheine (7) 62.3 8.6 53.7
Corynoxine A (15) 67.2 7.3 59.9
3-epirhynchophylline (17) 57.7 8.7 48.9
3-epicorynoxine B (18) 58.2 8.9 49.3

3\/CD spectral similarity for the proposed configuration. ®°VCD spectral similarity for the opposite proposed
configuration. °Enantiomeric similarity index.

VVCD Measurements. The samples were dissolved in CHCls and placed in a BaF> cell with a path-length of 100
um. In both cases, the baseline was generated by subtracting the spectrum of the solvent acquired under the
same conditions.

Computational Methods. The minimum energy structures were built with Spartan’10 software. The
conformational analysis was performed using the Monte Carlo search protocol under the MMFF94 molecular
mechanics force field. The conformers were submitted to Gaussian’09 for calculation of their geometry
optimization, performed using the B3LYP/cc-pVTZ level of theory. The optimized values were used to calculate
vibrational frequencies, dipole transition moments, and rotational strengths. Individual VCD spectra were
obtained as the sum of Lorentzian bands with a half-width of 9 cm™ for each frequency value.
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Figure S77. Comparison of the *H NMR before (black) and after (red) the acquisition of the VCD experiment.
A) mitragynine (1), B) isopaynantheine (6), C) epiallo-isopaynantheine (7), D) corynoxine A (15), E) 3-

epirhyncophylline (17), and F) 3-epicorynoxine B (18).
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