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Figure 1S.  Top:'H-NMR spectrum; bottom-*C-NMR spectrum of resveratral)(in MeOD.
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Figure 2S.  Top: ‘H/™C-HMQC;
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bottom: *H/**C-HMBC of resveratrol 1) in MeOD.
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Figure 3S.

Top: *H-NMR spectrum and AM1-minimized molecular modeiset: 1D-pfg-

ROESY spectra with irradiation at Fidnd H4; bottom:**C-NMR spectrum of (-)-epicatechin

(2) in MeOD.
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Figure 5S.  Top: *H-NMR spectrum; bottom**C-NMR spectrum of pelargonidin chloride in
MeOD.
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Figure 6S.  Top: *H/**C-HMQC; bottom:*H/**C-HMBC of pelargonidin chloride in MeOD.
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Figure 7S. Top: 'H-NMR spectrum; bottom:*H-'H-COSY-NMR spectrum of cyanidin
chloride in MeOD.
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Top: *H/*C-HMQC; bottom:H/**C-HMBC of cyanidin chloride in MeOD.
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Figure 9S. Top: 'H-NMR spectrum; bottom:'H-'H-COSY NMR spectrum of cyanin
chloride in MeOD.
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Figure 10S. Top: *H-pfg-TOCSY of cyanin chloride in MeOD; bottortt-pfg-rOe of cyanin
chloride in MeOD. The enhancements on H4 and H&lagly visible.
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Figure 11S. *H/**C-HMQC of cyanin chloride in MeOD.
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Figure 12S. Top: *H-NMR spectrum; bottom**C-NMR spectrum of keracyanin chloride in

MeOD.
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Figure 13S. *H-'H-COSY NMR spectrum of keracyanin chloride in MeOD.
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Figure 16S. 'H-*C-HMBC NMR spectrum of keracyanin chloride in MeOD.
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Table 1S.

MeOD at rt {H/**C IUPAC assignment in parentheses; see Figuris, 21, “dd, ®ddd, ‘dg, YAB-mixing, "n. det. 'broad.

'H-NMR chemical shifts in ppm (ref. TMS) and coupglinonstants in Hz for the aromatic core of polyghestandardd-6 in

2 3 4 5
1H 13C 1H 13C 1H 13C 1H 13C 1H 13C 1H 13C
1 6.79 (H™) 125.7 - - - - - - - - - -
%3,,16.3 (C"™13149.1
2 6.94 (H™) 128.0 4797 78.5 - 160.9 - 161.0 - 164.2 - 162.9
%3,,16.3 (C"™)13146.4 1J143.2
3 - - 4.15 66.2 - 145.1 - 146.0 - 145.7 - 144.3
333,1.5 1J146.1
%33.43.0
$J344.6 1J143.2
4 - - 2.772.84 27.9 8.5¢ 133.2 8.5¢ 132.9 9.14 134.7 8.97 134.8
334a3.0 1J130.1 52,60.8 1J168.2 52,60.6 13167.9 52,60.5 gh %2,60.7 h
3342,4d6.8
et 6
3\]49,4316-6
5 - 158.3(C3)J" - 156.0 - 155.8 - 156.2 - 157.0 - 156.8
J
6 6.14(H2) 101.3(C2f3" 5.92¢ 95.1 6.88 93.6 6.86' 93.7 7.08' 96.0 6.87 93.8
4s62.1 43682.4 1J157.3 43662.0 1gh 43661.9 13162.1 43561.8 gh 4J52.0 gh
Js1c2.1 535.0.8 535.0.7 535.40.€ °Js.40.€
7 - 158.3(C1yJ" - 156.7 - %6h?.8 - 168.3 - 168.5 - 168.4
J
8 6.42(H6) 104.4(C6) 5.90¢ 94.6 6.67 101.8 6.67 102.0 7.08¢ 104.4 6.68 102.0
4Jpe2.1 1J153.7 4Jp62.4 1J159.f 335.62.C 1J159.¢ 335.62.C 1J162. 335.62.C gh 335.62.C gh
9 - 140.0(C5yJ" - 156.3 - 156.8 - 156.2 - 155.9 - 157.3
10 6.43(H4) 104.4(C4) - 98.7 - 112.5 - 112.9 - 112.3 - 111.9
“Jige2.1 1J153.¢ 131
1’ - - - 131.0 - 120.2 - 121.0 - 120.3 - 1199
J
2 7.34 127.5 6.95 114.0 8.57¢ 133.6 8.1P 117.4 8.07 117.2 8.00 117.0
33,38.6 1J155.1 ;‘JMOA 13157.3 33,39.1 13167.0 30,62.3 13159.0 3y 62.4 gh 3y 52.4 1J161.3
Jy61.8
3’ 6.75 115.1 - 144.6 7.08¢ 116.4 - 147.0 - 146.9 - 146.2
33328.6 13162.( 333.29.1 13161.% 1gh
4 - 157.0 - 144.4 - 164.8 - 154.5 - 155.5 - 154.6
1J h 1J h
5 6.75 115.1 6.74 118.1 7.03¢ 116.4 7.00 116.4 7.02 116.2 6.99 116.1
3J5.58.6 13162.( 3J5.58.1 1J156.¢ 305.69.1 1J161.2 30558.7 1J157.¢ 30558.7 h 30568.7 1J162.3
6' 7.34 1275 6.7F 114.6 8.57¢ 133.6 8.27 126.4 8.37 127.8 8.26" 126.9
3J558.6 1J155.1 4J520.4 1J160.3 3J559.1 1J167.0 3J558.7 1J167.9 3J558.8 h 30558.7 1J168.6
%J521.9 335223 3224 s 22.4
3\]6’5’8.2

Page S21

©ARKAT-USA, Inc.




Table 2S. '"H-NMR chemical shifts in ppm (ref. TMS) and coupliconstants in Hz for the glycosyl
substituents of polyphenol standa&land6 in MeOD at rt tH/**C IUPAC assignment in parentheses;
see Figure 1Ys, °d,%, dd, °ddd, ‘dg, AB-mixing, "n. det.,broad.

5
lH lSC 1H lSC
1” 5.28 102.7 5.27 102.1
33152 7.9 1J157.8 8000 7.7 13164.0
" 3.67 73.3 3.64 73.3
%373 9.5 gh 33,.59.2 gh
%312 7.9 %3178
3” 3.5T 77.5 357 68.3
%3349.3 gh 3354-9.2 h
%3293 %332 9.2
4" 3.3¢ 70.1 3.3¢ 69.9
)45 9.4 gh 3)459.8 gh
3 9.2 0y 3 9.1
5" ] 3.60 77 ] 3.7C¢ 761
J5 ga 2.1 J Js602°6.6 J116.8
:;JS,,W 6.9 2]5”,5[," 1.7
Js- 47 9.5 J5 47 9.7
6s” 3.68 61.3 3.57 66.3
3JGS',6 R" 119 1\J h 3\]55',5 R’ 112 l.]1368
3\]55"5” 69 3‘]65',5” 66
6" 3.95' 61.3 4.04 66.3
R 3 14h 3 1
Jerr 5+ 2.2 J Jorr 5+ 1.7 J136.8
3JGR",GS' 120 3‘]6R”,GS' 112
1" 5.14 101.4 4.62 100.8
33102 7.8 h 831 1.5 13169.7
2 3.65' 73.0 3.77 70.6
33,57 9.3 gh 3,3 3.5 gh
33,10 7.8 3310 1.6
3™ 3.52 77.1 3.60' 71.1
3350 4 9.2 gh 335 4 9.5 gh
333020 9.2 %33 2» 3.5
4" 3.4% 70.0 3.30 72.6
3y 5m 9.4 gn ymsm 9.6 e
32437 9.3 3243 9.6
5 ] 3.55 774 ] 3.53 66.3
Js 6am 2.5 | J5» chz6.1 R
:;an,ebm 5.8 s 4m 9.3
Js 4 9.8
3.72 61.1 - -
6s 3 1h
Jesmsr 12.1 J
3\]55”'5”' 58
6r"" ] 3.9% - - -
JGR"',S'” 2.2
3‘]GR”',6 s 121
CH; - - , 1.18 165
Jons 6.2 J129.1

Page S22

©ARKAT-USA, Inc.




b)

Figure 20S. a) Resveratrol 1) (Gaussian09, DFT-B3LYP-6-31G, 0 K). Mulliken cber
densities are shown; b) Resveratl (Gaussian09, DFT-B3LYP-6-31G, 0 K). Mulliken char
densities are shown in color-gradients; red: nggablack: neutral, green: positive).
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b)

Figure 21S. a) Pelargonidin cation3] (Gaussian09, DFT-B3LYP-6-31G, 0 K). Mulliken
charge densities are shown; b) Pelargonidin cg8pr{Gaussian09, DFT-B3LYP-6-31G, 0 K).
Mulliken charge densities are shown in color-gratlig red: negative, black: neutral, green:
positive).
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Figure 22S. a) Cyanidin cation4) (Gaussian09, DFT-B3LYP-6-31G, 0 K). Mulliken cbar
densities are shown; b) Cyanidin cati@h) (Gaussian09, DFT-B3LYP-6-31G, 0 K). Mulliken
charge densities are shown in color-gradients;medative, black: neutral, green: positive).
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-20.3 kcal/mol -22.4 kcal/mol

-18.6 kcal/mol -18.9 kcal/mol

-26.4 kcal/mol

Figure 23S. Cyanidin chloride 4) (ChemBio3D Ultra, DFT-B3LYP-6-31G, 0 K). The LUMO
is shown. The right structure is more stable re¢ato structure by a) left: -20.3 kcal/mol; right:
-22.4 kcal/mol; b) left: -18.6 kcal/mol; right: -Bkcal/mol; c) -26.4 kcal/mol.
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d)

-20.7 kcal/mol -8.83 kcal/mol

0.00 kcal/mol -22.3 kcal/mol

Figure 23S cont'd. Cyanidin chloride 4) (ChemBio3D Ultra, DFT-B3LYP-6-31G, 0 K). The
LUMO is shown. The right structure is more stable d) left: -20.7 kcal/mol; right: -8.83
kcal/mol; e) left: 0.00 kcal/mol; right: -22.3 kéaol.
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a)

b)

Figure 24S. a) Cyanin cationg) (ChemBio3D UltraAM1, 0 K, vacuumg” = -86 °, y” = -
108 © andy™” =59 °, " = -97 ©; glycosidic dihedrals H1”"C”OC3 = +33 and H1""C1"’OC5
= +229); b) Cyanin catiorb] (ChemBio3D UltraDFT-B3LYP-6-31G, 0 K, ¢” =-85°, y"” = -

124 ° andy’” = 50 ©°, ¢ = -91 ©; glycosidic dihedrals H1"C”OC3 = +38 and H1""C1""OC5
=+2909),
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b)

Figure 25S. a) Cyanin cation) (Gaussian09, DFT-B3LYP-6-31G, 0 K). Mulliken cbar
densities are shown; b) Cyanin catid) (Gaussian09, DFT-B3LYP-6-31G, 0 K). Mulliken
charge densities are shown in color-gradients; redjative, black: neutral, green: positive).
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a)

Figure 26S. a) Keracyanin catiorg] (ChemBio3D UltraAM1, 0 K, vacuumgp” = +57 ©, y”
= +167 ° and¢™ = -64 °, ¢y = +167 °; glycosidic dihedrals H1"C"OC3 = -7@ and
H1C10OC6” = +50°); b) Keracyanin cation §) (ChemBio3D UltraDFT-B3LYP-6-31G, 0
K, ¢"" = +67°, " = +156 ° and¢d™ = -56 °, ¢ = +163 °; glycosidic dihedrals H1"C"OC3 =
-86 ° and H1"C1™OC6" = +60 °).
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Figure 27S. a) Keracyanin catior6j (Gaussian09, DFT-B3LYP-6-31G, 0 K). Mulliken
charge densities are shown; b) Keracyanin catp{Gaussian09, DFT-B3LYP-6-31G, 0 K).
Mulliken charge densities are shown in color-gratipred: negative, black: neutral, green:
positive).
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Table 3S. Mulliken charges (DFT-B3LYP-6-31G) of compoun@s with chromelynium
core. Substantially higher polarization between #mematic protons H6 and H8 and their
respective carbons C6 and C8 in compobnaith glycosylation at OH-5 was indicative of
higher degree of aromaticity of the ringsystem compared to compourjst, and6 with free
OH-groups at C5 and C7. Higher degree of aromgticitthe n-system led to stronger ring
current effect and greater deshielding of H6/H8 &@&dC8 resonances in the spectrebdkee
Table 1) and lack of H-D-exchange due to enolirafgee Scheme 2).

3 4 5 6
H6/C6 0.181/-0.095 0.185/-0.094 0.231/-0.212 0.180/-0.104
A 0.276 0.279 0.443 0.284
H8/C8 0.188/-0.086 0.188/-0.086 0.272/-0.172 0.207/-0.077
A 0.274 0.274 0.444 0.284
H/D-
exchange + + - +
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