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Tab. 1S. 'H-NMR data of monocoumaroylquinic acids, p-coumaric acid, and free
D-(-)-quinic acid (rel. to CD3;0OD = & 3.30 ppm; M = multiplicity)

1 3 4 D-(-)-quinic acid
H |[(ppm) J(Hz) | (ppm) J (Hz) (ppm) J (Hz) M | (ppm) J (Hz)
2ax | 2.20 2.4;-14 2.17 2.8;-13.5 2.17 3.4;-14.2 dd | 2.06 3.3;-14.5
2eq | 2.14 2.0;4.3;-14| 2.07 2.4;3.8;-135| 2.04 2.2;5.3;-14.2 ddd| 2.02 2.0;3.3;-14.5
6ax | 1.95 10; -13 2.01 11.0; -13.5 2.08 9.3;-13.5 dd | 1.85 11.0; -13.5
6eq | 2.14 2.0;4.3.-13| 220 2.4;4.0;-13.5| 222 2.2;4.4;-135 ddd| 2.12 2.0;4.7;-13.5
3 536 2.4;3.2;43| 429 28;3.3;38 | 416 2.9;3.4;53 ddd| 4.08 3.3;3.7;3.2
4 3.64 3.2;9 4.80 3.3;94 3.72 2.9; 8.4 dd | 3.39 3.2;9.2
5 415 9;4.3;10 | 428 4.0;9.4;11.0| 533 4.4;8.4;9.3 ddd| 3.99 4.7;9.2;11
p-coumaric acid
2' 7.45 2.3; 8.6 7.47 2.3; 8.6 7.46 2.3; 8.6 d(d)| 7.41 2.3; 8.6
3 6.80 2.3; 8.6 6.80 2.3; 8.6 6.80 2.3; 8.6 d(d)| 6.79 2.3; 8.6
5 6.80 2.3; 8.6 6.80 2.3; 8.6 6.80 2.3; 8.6 d(d)| 6.79 2.3;: 8.6
6' 7.45 2.3; 8.6 7.47 2.3; 8.6 7.46 2.3; 8.6 d(d)| 7.41 2.3; 8.6
7' 7.65 15.9 7.70 15.9 7.62 15.9 d |7.59 15.9
8 6.36 15.9 6.42 15.9 6.32 15.9 d |6.27 15.9
400 MHz 600 MHz 400 MHz 200 MHz

Tab. 2S. 'H-NMR data of monohydroxycinnamoylquinic acids, caffeic acid, and free
D-(-)-quinic acid (rel. to CD30D = & 3.30 ppm; M = multiplicity)

4 5 6 D-(-)-quinic acid
H | (ppm) J (Hz) (ppm) J (Hz) (ppm) J (Hz) M | (ppm) J (Hz)
2ax | 2.18 3.2;-14.3 2.17 2.4;-14.4 2.17 3.4;-14.2 dd | 2.05 3.3;-14.5
2eq| 2.13 2.0;4.3;-14.3| 2.07 2.4;3.4;-14.4| 2.04 2.2;5.4;-14.2 ddd| 2.02 2.0;3.3;-14.5
6ax | 1.94 9.7;-13.4 2.01 10.5; -13.5 2.07 9.3;-13.5 dd | 1.85 11.0;-13.5
6eq| 2.11 2.0;4.0;-13.4| 2.21 2.4; 4;-13.5 222 2.2;4.4;-135 ddd| 2.12 2.0;4.7;-13.5
3 | 534 3.2;32;43 | 4.28 2.4:3.3;34 416 3.3;3.4;54 ddd| 4.08 3.3;3.7;3.4
4 | 3.63 3.2.83 4.80 3.3;9.6 3.72 3.3;84 dd | 3.39 3.4;9.2
5 | 414 4.0;83;9.7 | 429 4.0;9.6;10.5 | 5.33 4.4;8.4;9.3 ddd| 3.99 4.7;9.2;11
caffeic acid
2' | 7.03 1.90 7.06 1.90 7.04 1.90 d | 7.03 1.9
3 - - - - - — d —
5 | 6.76 8.2 6.78 8.2 6.77 8.0 d | 6.77 8.2
6' | 6.93 1.9;8.2 6.95 1.9;8.2 6.95 1.9; 8.0 d | 6.92 1.9;8.2
7 | 7.57 15.9 7.63 16.0 7.55 16.1 d | 753 15.9
8 | 6.30 15.9 6.36 16.0 6.26 16.1 d | 6.21 15.9
200 MHz 400 MHz 360 MHz 200 MHz

Article published in: Sci Pharm. 2014; 82: 835-846. doi:10.3797/scipharm.1404-02



—Supporting Information—

Tab. 3S. '3C-NMR data of monocaffeoylquinic acids and free D-(-)-quinic acid (rel. to

CD30D =06 49 ppm, 50 MHz)

1 3 4 4 5 6 D-(-)-quinic acid
C (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
1 7542 7661 7622 7546 76.61 76.17 76.88
2 3675 3841 3826 36.77 3843 3812 38.43
3 73.03 6967 7136 73.02 69.69 71.35 71.93
4 7487 79.34 7358 74.84 79.34 7357 77.1
5 6829 6552 7202 6834 6554 71.86 68.03
6 4157 4272 38.88 4153 4274 38.85 42.39
7 178.29 177.27 177.04 1785 177.27 176.96 177.56
1' 127.44 127.32 127.30 128.04 127.92 127.78
2' 131.05 131.25 131.12 115.91 115.42 115.26
3' 116.80 116.82 116.84 146.81 146.74 146.59
4' 161.06 161.13 161.2 149.35 149.47 149.36
5 116.80 116.82 116.84 116.51 116.53 116.49
6 131.05 131.25 131.12 122.84 122.94 122.94
7' 146.42 146.74 146.66 146.81 147.12 147.01
8 115.94 115.44 115.42 115.21 115.27 115.26
9' 169.00 168.99 168.70 169.04 169.03 168.70

Tab. 4S. 'H-NMR and **C-NMR data of dicaffeoylquinic acids (in CDsOD = & 3.30 ppm

and 49.0 ppm)

7 8 7 8
H (ppm) J (Hz) (ppm) J (H2) M C (ppm) (ppm)
2ax 2.31 4.0;:-13.8 2.30 3:-14.2 dd c-1 74.77 76.15
2eq 2.15 1.5;7.2:-13.8 210 2:5.2;-14.2 ddd | C-2 36.04 38.45
6ax 2.20 7.5:14.0 2.23 9.3;-14 dd c-3 72.58 69.00
6eq 2.23 1.5;4.2; -14 2.28 2:5:-14 ddd | C-4 70.71 75.86
3 5.41 3:4.0:7.2 4.36 3:3:52 ddd| C-5 72.13 69.42
4 3.98 3:75 5.11 3:9.3 dd C-6 37.70 39.45
5 5.41 42:75;,75 5.61 5:9.3:9.3 ddd | C-7 17.74 176.76

C-1'1" |127.99/127.87| 127.78 | 127.72

C-2'/2" |115.97 / 115.68| 115.27 / 115.27

2'/2" | 7.06/7.06 2.1 7.02/7.00 2.3 d | C-3/3" |146.77/ 146.77| 147.70 | 147.57

3/3" - - - - d | C-4'/4" |149.56 / 149.47| 149.67 / 149.67

5/5" | 6.77 16.77 8.1 6.73/6.73 8.3 d | C-5/5" |116.51/116.51| 116.53/116.53

6'/6" | 6.96 / 6.96 2.1:8.1 6.93/6.89 2.3:83 dd | C-6/6" |123.01/122.94| 123.10/123.10

717" | 7.6117.57 16.1 7.60/7.51 16.1 d | C-7/7" |147.03/147.26| 146.77 / 146.77

88" | 6.34/6.26 16.1 6.28 /6.18 16.1 d | C-8/8" |115.33/115.20| 114.78 / 114.84
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Tab.5S. 'H-NMR data of hydroxycinnamoyl aldonic and malic acid derivatives (in
CD30D = 6 3.30 ppm: M = multiplicity)

10 11 9 12
H|(ppm) J(Hz) M| (ppm) J (Hz) M | (ppm) J(H2) M H (Epm) JHz) M
2| 4.24 - d | 4.25 2.0 d | 5.28 2.4 d 2 548 44,78 dd
3| 4.24 - ddd| 4.22 2.0:6.0:8.0 ddd | 4.2 2.4:50;90 ddd | 3a 296 -16:4.4 dd
4al| 4.26 - dd | 4.27 8 -11 dd | 363 6.0;-11.0 dd | 3b 291 -16:7.8 dd
4b| 4.26 dd | 4.26 6 -11 dd | 3.61 8.0;-11.0 dd

21704 17 d | 7.46 8.5:2.3 d | 7.08 2.1 d 2" 7.06 2.0 d
3| - - - | 6.80 85:23 dd - - - 3 - - -
51677 81 d | 6.80 85:23 dd | 6.79 8.2 d 5  6.78 8.0 d
6695 1.7:8.1 dd| 7.46 85:23 dd | 697 21:82 dd | 6 695 21:80 dd
771758 159 d | 7.64 16.0 d | 7.68 15.8 d 77 760 1558 d
81629 159 d | 6.35 16.0 d | 6.37 15.8 d 8 631 158 d

600 MHz 600 MHz 200 MHz 200 MHz

Tab. 6S. *C-NMR data of hydroxycinnamoyl aldonic and malic acid derivatives (50 MHz,
in CD30D = 6 49.0 ppm; 10 also in D,0)
* These assignments may be interchanged

10 10 11 9 12
C| (ppm) | (ppm) | (ppm) | (ppm) | (ppm)
- 1765 | 175.8 | 172.2 | 173.0*
2| 714 71.9 72.3 73.6 69.9
3| 714 70.7 72.2 72.7 37.1
4| 66.0 65.7 65.9 63.1 | 179.6*
1| 127.8 | 127.7 | 127.2 | 127.8 | 127.7
2'| 115.2 | 1145 | 131.2 | 1153 | 116.6
3| 146.7 | 1450 | 116.8 | 146.8 | 146.7
4'| 149.7 | 1479 | 161.2 | 149.7 | 149.7
5| 116.5 | 1158 | 116.8 | 1165 | 115.3
6'| 123.0 | 123.6 | 131.2 | 123.1 | 123.2
7| 1472 | 147.0 | 146.8 | 147.9 | 1481
8| 1149 | 1169 | 1150 | 114.4 | 114.2
9| 169.0 | 169.9 | 169.0 | 1685 | 168.1
CD;OD| D,0 | CD;OD |CD;OD| CD;OD

Tab. 7S. *H-NMR of L-threonic acid and y-L-threonic acid lactone (in CDs;OD = & 3.30

ppm, 50 MHz; M = multiplicity)

L-threonic acid y-L-threonic acid lactone
H M | (ppm) J (Hz) (ppm) J (Hz)
2 d 4.19 1.2 4.20 7.6
3 ddd| 3.97 1.2;6.0;7.3 4.29 7.6,6.8;7.2
4a dd | 3.66 6.0; -11.0 4.41 6.8;-9.1
4b dd | 3.61 7.3;-11.0 3.93 7.2;-9.1
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