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Supplementary Materials: High-Resolution a-Glucosidase Inhibition Profiling
Combined with HPLC-HRMS-SPE-NMR for Identification of Antidiabetic
L] ]
Compounds in Eremanthus crotonoides (Asteraceae)
Eder Lana e Silva, Jonathas Felipe Revoredo Lobo, Joachim Mgllesge Vinther, Ricardo Moreira Borges and Dan Staerk
Table S1. '"H NMR and MS data acquired in the HPLC-HRMS-SPE-NMR mode of 25 compounds from E. crotonoides.
Peak Structure 1H NMR 9 (nH, m, ] (in Hz)) MS (m/z, molecular formula, ppm) ® Ref.
7.56 (1H, d, ] = 16.0 Hz, H-7), 7.05 (1H, d, ] = 1.8 Hz, H-2), 6.96 (1H, dd, ] = 8.2, 1.8 Hz, H-6), 6.78 (d,
1 5-O-Caffeoylquinicacid  1H, J=8.2 Hz, H-5), 6.26 (1H, d, ] = 16.0 Hz, H-8'), 5.33 (1H, m, H-5), 4.16 (1H, m, H-3), 3.72 (1H, dd,  353.0873 [M-H] (C1sH17Os, A~ 1.4 ppm)  [10]
J=8.4,3.0 Hz, H-4). H-2A/B and H-6A/B: 2.20 (2H, m) and 2.06 (2H, m)
. 7.52 (1H, d, ] = 15.9 Hz, H-3), 7.03 (1H, d, ] = 2.0 Hz, H-5), 6.92 (1H, dd, ] = 8.2, 2.0, H-9), 6.77 (1H, d, ] N
2 Caffeicacid P ISt 179.0347 [M-H] (CoH-Ox, A= 1.7 ppm)  [29]
752 (1H, d, ] = 162 Hz, H-7), 7.04 (1H, d, ] = 2.0 Hz, H-2), 6.94 (1H, dd, ] = 8.2, 2.0 Hz, H-6), 6.78 (d,
,  5-OCaffeoylquinicacid  1H,J=8.2 Hz, H-5), 622 (IH, d, ] = 16.0 Hz, H-8), 5.27 (1H, m, H-5), 413 (1H, m, H-3), 372 (1H, dd, i 9]
methyl ester J=7.4,3.2 Hz, H-4), 3.70 (3H, s, OCHs). H-2A/B and H-6A/B: 2.21 (1H, dd, ] = 13.6, 3.4 Hz), 2.15 2H,  207-1017 [M-HJ (Ci7H1¥Ov, A - 4.9 ppm)
m) and 2.00 (1H, m)
4 pCoumaricacd 761 (1H, d, ] =158 Hz, H-3), 7.46 (2H, d, ] =84 Hz, F-6/H-8), 682 (H, d,] =84, H9), 629 (I, d, 0o o s soppm)  [37)
J=15.8 Hz, H-2)
7.83 (1H, d, ] = 2.2 Hz, H-2'), 7.59 (1H, dd, | = 8.4, 2.2 Hz H-6'), 6.87 (1H, d, ] = 8.4 Hz H-5'), 6.42 (1H,
Quercetin-3-O-p-D- d, ]=2.0 Hz, H-8), 6.22 (1H, d, ] = 2.0 Hz, H-6), 5.15 (1H, d, ] =7.8 Hz, H-1"), 3.85 (1H, br d, ] = 3.1, Hz, _ o
> galactoside H-4"), 3.81 (1H, dd, | = 9.6, 7.8 Hz, H-2"), 3.64 (1H, dd, | = 11.0, 5.8 Hz, H-6"a), 3.54-357 H, m, 020873 [IM-HJ (GO, A= 1.9 ppm)  [38]
H-3"/H-6"b), 3.47 (1H, td, ] = 6.2, 0.8 Hz, H-5")
771 (1H, d, ] = 2.0 Hz, H-2'), 7.58 (1H, dd, ] = 8.4, 2.2 Hz H-6'), 6.87 (1H, d, ] = 8.4 Hz H-5'), 6.41 (1H,
Quercetin-3-O-p-D- d, ] =2.0 Hz, H-8), 6.22 (1H, d, ] = 2.0 Hz, H-6), 5.24 (1H, d, ] =7.7 Hz, H-1"), 3.70 (1H, dd, ] = 12.0, 2.4 _ o
6 glucoside Hz, H-6"a), 3.57 (1, dd, ] = 12.0, 5.4 Hz, H-6"b), 3.48 (1H, dd, ] = 9.0, 7.7 Hz, H-2"), 3.42 (1H, t,  =9.0, 020872 [M-H] (CxiH1Ow;, A = 2.1 ppm)  [10]
H-3"), 3.35 (1H, t, ] = 9.0, H-4"), 3.21 (1H, ddd, 9.6, 5.4, 2.4, H-5")
7.52 (1H, d, ] = 15.9 Hz, H-7'), 7.04 (1H, d, ] = 2.0 Hz, H-2'), 6.94 (1H, dd ] = 8.2, 2.0 Hz, H-6'), 6.79 (1H,
3-O-Caffeoylquinicacid ~ d, ] =8.2 Hz, H-5), 6.22 (1H, d, ] = 15.9 Hz, H-8"), 5.27 (1H, m, H-5), 4.15 (3H, m, H-5/H-1"), 3.73 (1H, _ o
7 cthyl ester dd, [ =7.6, 3.2 Hz, H-4). H-2A/B and H-6A/B: 2.20 (1H, dd, ] = 14, 3.6 Hz), 2.16 (2H, m), and 2.00 (11, 011181 [M-HJ(CisH2 O, A =2.6 ppm) — [30]
m). 1.24 (3H, t, ] = 7.1 Hz, H-2")
7.57/7.54 (2H, d, ] = 16.0 Hz, H-7'/7"), 7.04/7.02 (2H, d, ] = 2.0 Hz, H- 2//2"), 6.93/6.87 (2H, dd, ] = 8.0,
g  34Di-O-affeoylquinic 20 He, H-6/6"), 6.77/6.73 (2H, d, | = 8.0 Hz, H-5/5"), 628/6.25 (2H, d, ] =16.0 Hz, H878), 563 (1H, 110 yo0 i om0 802 ppmy (31

acid

m, H-3), 499 (1H, m, H-4), 437 (1H, m, H-5). H-2A/B and H-6A/B: 2.36 (1H, dd, ] = 14.8, 2.8 Hz),
2.20 (1H, br d, ] = 12.8) and 2.07-2.15 (2H, m)
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3,5-Di-O-caffeoylquinic
acid

7.62/7.57 (2H, d, ] = 15.8 Hz, H-7//7"), 7.07 (2H, br s, H-2'/2"), 6.98/6.96 (2H, dd, ] = 8.0, 2.0 Hz, H-6'/6"),
6.80/6.79 (2H, d, ] = 8.0 Hz, H-5/5"), 6.35/6.26 (2H, d, ] = 15.8 Hz, H-8'/8"), 5.43 (1H, m, H-3), 5.38 (1H,
m, H-5), 3.98 (1H, dd, ] = 6.4, 3.1 Hz, H-4). H-2A/B and H-6A/B: 2.32 (1H, dd, ] = 13.8, 4.0 Hz),
2.22-2.27 (2H, m) and 2.15 (1H, dd, ] = 13.8, 7.0).

515.1200 [M-H]- (C2sH230127, A + 1.0 ppm)

[31]

10

Isorhamnetin-3-O-3-D-
glucoside

7.92 (1H, d, ] = 2.0 Hz, H-2'), 7.60 (1H, dd, ] = 8.4, 2.0 Hz H-6), 6.91 (1H, d, ] = 8.4 Hz H-5'), 6.42 (1H,
d, ]=2.0 Hz, H-8), 6.22 (1H, d, ] = 2.0 Hz, H-6), 5.39 (1H, d, ] = 7.3 Hz, H-1"), 3.95 (3H, s, OCHz), 3.72
(1H, dd, ] = 12.0, 2.2 Hz, H-6"a), 3.56 (1H, dd, ] = 12.0, 5.6 Hz, H-6"b), 3.42-3.48 (2H, m, H-2"/H-3"),
3.35 (1H, m, H-4"), 3.24 (1H, ddd, ]=9.7, 5,6, 2.2 H-5")

477.1034 [M-H]- (C22H21012, A — 0.8 ppm)

[32]

11

4,5-Di-O-caffeoylquinic
acid

7.59/7.52 (2H, d, ] = 15.8 Hz, H-7//7"), 7.02/7.00 (2H, d, ] = 2.0 Hz, H- 2/2"), 6.92/6.90 (2H, dd, ] = 8.2,
2.0 Hz, H-6'/6"), 6.75/6.74 (2H, d, ] = 8.0 Hz, H-5/5"), 6.28/6.18 (2H, d, ] = 15.8 Hz, H-8/8"), 5.62 (1H,
m, H-5), 5.11 (1H, dd, ] = 9.0, 3.0 Hz, H-4), 4.37 (1H, m, H-3). H-2A/B and H-6A/B: 2.21-2.31 (3H, m)
and 2.11 (1H, dd, ] = 14.2, 4.0)

515.1194 [M-H]- (C2sH23012;, A — 0.2 ppm)

[10]

12

Quercetin-3-O-(6"-O-E-
caffeoyl)-p-D-glucoside

7.60 (1H, d, ] = 2.2 Hz, H-2'), 7.56 (1H, dd, ] = 8.4, 2.2 Hz, H-6), 7.34 (1H, d, ] = 15.8 Hz, H-3"),
6.97 (1H, d, ] = 2.2 Hz, H-5"), 6.81 (1H, d, ] = 8.4 Hz, H-5"), 6.80 (2H, m, H-9" and H-8") 6.32 (1H, d,
J=2.2Hz, H-8), 6.15 (1H, d, ] = 2.2 Hz, H-6), 6.04 (1H, d, ] = 15.9, H-2"), 5.23 (1H, d, ] =7.7 Hz, H-1"),
428 (1H, dd, ] = 12.0, 2.2 Hz, H-6"a), 4.19 (1H, dd, ] = 12.0, 7.0 Hz, H-6"b), 3.51 (1H, t, ] = 8.6 Hz,
H-2"), 3.42-3.47 (2H, m, H-3"/H-5"), 3.35 (1H, m, H-4")

625.1201 [M-H]- (C30H25015,, A + 0.3 ppm)

[33]

13

3,5-Di-O-caffeoylquinic
acid ethyl ester

7.62/7.55 (2H, d, ] = 16.0 Hz, H-7//7"), 7.06 (2H, d, ] = 2.0 Hz, H- 2'/2"), 6.97/6.96 (2H, dd, ] = 8.0, 2.0 Hz,
H-6'6"), 6.79 (2H, d, ] = 8.0 Hz, H-5'/5"), 6.34/6.22 (2H, d, ] = 16.0 Hz, H-8//8"), 5.40 (1H, m, H-3), 5.30
(1H, m, H-5), 4.14 (2H, m, H-1") 3.97 (1H, dd, ] = 6.4, 3.0 Hz, H-4). H-2A/B and H-6A/B: 2.34 (1H, dd,
J=13.2,4.0 Hz) and 2.13-2.31 (3H, m). 1.24 (3H, t, ] = 7.2 Hz, H-2")

543.1504 (C2rH27O12, A = 0.7 ppm)

[39]

14

4,5-Di-O-caffeoylquinic acid
ethyl ester

7.60/751 (2H, d, ] = 15.8 Hz, H-7//7"), 7.03/7.00 (2H, d, ] = 1.8 Hz, H-2'/2"), 6.93/6.91 (2H, dd, ] = 84, 1.8 Hz,
H-6/6"), 6.76 (2H, d, ] = 8.0 Hz, H-5/5"), 6.29/6.17 (2H, d, ] = 15.8 Hz, H-8/8"), 5.55 (1H, m, H-3), 5.11 (1H,
dd, ] =8.0, 3.0 Hz, H-4), 4.34 (1H, m, H-5), 4.15 (2H, m, H-1"). H-2A/B and H-6A/B: 2.33 (1H, dd, ] = 13.8, 3.2
Hz), 2.21-2.30 (2H, m) and 2.09 (1H, dd, ] = 13.8, 6.2 Hz). 1.26 (3H, t, ] = 7.2 Hz, H-2")

543.1495 (C2rH27On12, A = 2.4 ppm)

[31]

15

cis-Tiliroside

7.96 (2H, d, ] = 8.8 Hz, H-2/H-6'), 7.50 (2H, d, ] = 8.6 Hz, H-2"/H-6""), 6.83 (2H, d, ] = 8.8 Hz, H-3/
H-5'), 6.70 (1H, d, ] = 12.6 Hz, H-7"), 6.68 (2H, d, ] = 8.6 Hz, H-3""/H-5""), 6.33 (1H, d, ] = 2.0 Hz, H-8),
6.20 (1H, d, ] = 2.0 Hz, H-6), 5.51 (1H, d, ] = 12.6 Hz, H-8"), 5.20 (1H, d, ] =7.3 Hz, H-1"), 421 (1H, dd,
J=11.6,2.6 Hz, H-6"a), 417 (1H, dd, ] = 11.6, 6.4 Hz, H-6"b), 3.40-3.45 (3H, m, H-2"/ H-3"/ H-5"), 3.28
(1H, t, ] = 9.2 Hz, H-4")

593.1298 (CaoH25013;, A — 0.5 ppm)

[40]

16

Quercetin

7.73 (1H, d, ] = 2.2 Hz, H-2'), 7.64 (1H, dd, ] = 8.2, 2.2 Hz H-6), 6.89 (1H, d, ] = 8.2 Hz H-5'), 6.40 (1H,
d, J=2.0 Hz, H-8), 6.19 (1H, d, ] = 2.0 Hz, H-6)

301.0353 (Ci1sH9O7, A - 0.3 ppm)

(13]

17

trans-Tiliroside

7.98 (2H, d, ] = 8.8 Hz, H-2//H-6'), 7.39 (1H, d, ] = 15.6 Hz, H-7"), 7.30 (2H, d, ] = 8.4 Hz, H-2""& H-6""),
6.82 (2H, d, ] = 8.8 Hz, H-3' & H-5'), 6.79 (2H, d, ] = 8.4 Hz, H-3" & H-5"), 6.32 (1H, d, ] = 2.0 Hz, H-8),
6.14 (1H, d, ] = 2.0 Hz, H-6), 6.07 (1H, d, ] = 15.6 Hz, H-8"), 5.24 (1H, d, ] =7.3 Hz, H-1"), 4.30 (1H, dd,
J=11.8,2.2 Hz, H-6"a), 4.19 (1H, dd, ] = 11.8, 6.6 Hz, H-6"b), 3.43-3.49 (3H, m, H-2"/H-3"/H-5"), 3.33
(1H, m, H-4")

593.1303 (CsoH25013,, A + 0.3 ppm)

[40]
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7.85 (1H, d, ] = 2.0 Hz, H-2'), 7.55 (1H, dd, ] = 8.5, 2.0 Hz, H-6'), 7.37 (1H, d, ] = 16.0 Hz, H-7"), 7.30
Isorhamnetin-3-O- (2H, d, ] = 8.5 Hz, H-2"/H-6""), 6.85 (1H, d, ] = 8.5 Hz, H-5"), 6.80 (2H, d, ] = 8.5 Hz, H-3"/H-5"), ), 6.31
18 (6"-O-E-p-coumaroyl)- (1H, d, J= 2.0 Hz, H-8), 6.15 (1H, d, ] = 2.0 Hz, H-6), ), 6.05 (1H, d, J= 16.0 Hz, H-8"), 532 (1H, d, 623.1395 (Cs1H2O1s, A - 1.8 ppm) [41]
B-D-glucoside J=7.5 Hz, H-1"), 4.28 (1H, dd, ] = 11.9, 3.0 Hz, H-6"a), 4.25 (1H, dd, ] = 11.9, 6.2 Hz, H-6"b), 3.91 (3H,
s, OCHs), 3.45-3.52 (3H, m, H-2"/H-3"/H-5"), 3.33 (1H, m, H-4")
, 7.38 (2H, m, H-2//H-6'), 6.90 (1H, d, ] = 8.8 Hz H-5'), 6.54 (1H, s, H-3), 6.4 (1H, d, ] = 2.2 Hz, H-8), 6.21
1 Luteol 285.04 HoOs, A +0.01 1
9 uteolin (1H, d, ] = 2.2 Hz, H-6). 85.0405 (Ci1sH9Os", A +0.01 ppm) [10]
, 7.62 (1H, d, ] = 2.4 Hz, H-2'), 7.53 (1H, dd, ] = 8.4, 2.4 Hz H-6'), 6.91 (1H, d, ] = 8.4 Hz, H-5), 6.40 (1H,
2 tin 3-methyl eth 15.0507 (C1eH1O7, A — 0. 4
0 QuercetinS-methylether ", 1y, 1.8), 6.21 (1H, d, ] = 2.0 Hz, H-6), 3.78 s (OCH) 315.0507 (C1sHO7, A = 0.9 ppm) (34]
N 7.85 (2H, d, ] = 8.8 Hz, H-2/H-6'), 6.94 (2H, d, ] = 8.8 Hz, H-3/H-5), 6.60 (1H, s, H-3), 6.47 (1H, d,
2 A 269.04 HoOs, A-1. 1
pigenin J=2.0 Hz, H-8), 6.22 (1H, d, ] = 2.0 Hz, H-6) 69.0450 (C1sHOs, A ~ 1.8 ppm) (10]
8.08 2H, d, | = 8.8 Hz, H-2/H-6), 6.91 (2H, d, ] = 8.8 Hz, H-3/H-5, 6.40 (1H, d, ] = 1.8 Hz, H-8), 6.19
24 Kaempferol 285.04 HoOs, A—17 4
aempfero (1H, d, ] = 1.8 Hz, H-6) 85.0400 (Ci15sH9Os ppm) [34]
6.29 (1H, m, H-5), 6.23 (1H, d, ] = 3.1 Hz, H-13B), 6.09 (1H, qq, ] = 7.4, 1.5 Hz, H-3), 5.81 (1H, s, H-2),
. 5.45 (1H, d, ] = 2.7, H-13A), 5.37 (1H, m, H-6), 4.54 dt (1H, dt, ] = 12, 2.2, H-8), 4.40 (2H, m, H-15), 3.77
2 herint 73.1287 (C1sHoOs, A — 1.
5 Centratherin (1H, m, H-7), 2.49 (1H, dd, ] = 13.8, 12.0, H-9A), 2.32 (1H, dd, ] = 13.8, 1.9, H-9B), 1.89 (3H, dq, ] = 7.4, 373.1287 (C1sHoOs 6 ppm) (35]
1.4, H-4'), 1.78 (3H, pentet, ] = 1.4, H-5'), 1.54 (3H, s, H-14)
7.62/7.54 (2H, d, | = 16.0 Hz, H-7/7"), 7.07/7.06 (2H, d, ] = 2.0 Hz, H-2'/2"), 6.97 (2H, dd, ] = 8.0, 1.8 Hz,
3,5-Di-O-caffeoylquinic H-6/6"), 6.81/6.79 (2H, d, ] = 8.2 Hz, H-5/5"), 6.34/6.22 (2H, d, ] = 16.0 Hz, H-8/8"), 5.41 (1H, m, H-5),
2 71.1812 (CsHs1O1z, A - 1.
6 acid n-butyl ester 5.29 (1H, m, H-3), 4.08 (2H, m, H-1"), 3.98 (1H, m, H-4), 2.12-2.19 and 2.33-2.36 (4H, m, H-2/H-6), 1.60 5711812 (CooHs1Onz, > ppm) [36]
(OH, m, H-2"), 1.33 (2H, m, H-3"), 0.87 (31, t, ] = 7.4 Hz, H-4")
7.60/7.51 (2H, d, ] = 16.0 Hz, H-7/7"), 7.03/7.01 (2H, d, ] = 2.2 Hz, H- 2//2"), 6.96/6.90 (2H, dd, ] = 8.2,
‘ N 2.0 Hz, H-6/6"), 6.75 (2H, d, ] = 8.2 Hz, H-5/5"), 6.28/6.17 (2H, d, ] = 15.8 Hz, H-8/8"), 5.55 (1H, m,
4,5-Di-O-caffeoylquinic "
29 H-3), 5.10 (1H, dd, ] = 8.0, 3.0 Hz, H-4), 435 (1H, m, H-5), 410 (2H, m, H-1"), 2.27 (3H, m, H-2A/2B 571.1807 (C2sH31012, A - 2.4 ppm) (36]

acid n-butyl ester

and H-6A), 2.08 (1H, ddd, ] = 14.0, 6.8, 0.8 Hz, H-6B), 1.65 (2H, m, H-2"), 1.36 (2H, sextet, ] = 7.2 Hz,
H-3"),0.92 (3H, t, ] = 7.2 Hz, H-4")

a1H resonance frequency 600.13 MHz. Spectra acquired at 300 K in methanol-ds. ® MS spectra acquired in negative ion mode. ¢ 1H NMR in CDCls.
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Figure S1. (a) '"H NMR of compound 15 acquired in the HPLC-HRMS-SPE-NMR; (b) 'H-*C HSQC of compound 15 acquired in the HPLC-HRMS-
SPE-NMR; (c) 'H-*C HMBC of compound 15 acquired in the HPLC-HRMS-SPE-NMR.
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