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Structure elucidation of a lithospermic acid isomer from extract of salvia
polyphenolic acids
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Abstract: Objective To determine the chemical structure of an isomer of lithospermic acid isolated from extract of salvia
polyphenolic acids. Methods MS, NMR, Chemical conversion, and ECD were used to determine the chemical structure of the isolated
lithospermic acid isomer. Results The isomer of lithospermic acid was elucidated to be (28,35)-4-[(1E)-2-carboxyethenyl)]-2-(3,4-
dihydroxyphenyl)-2,3-dihydro-7-hydroxy-3-benzofurancarboxylic acid 3-[(1R)-1-carboxy-2-(3,4-dihydroxyphenyl)ethyl]ester
(isolithospermic acid). Conclusion The planer structure of isolithospermic acid is confirmed by the empirical rule summarized
through the analysis of the lithospermic acid isomers’ NMR data, and its stereochemical structure is determined for the first time.
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Table 1 NMR data of compound 1

RA ou oc TRAL on Jc

1 133.7,s 6’ 7.15 (1H, d, J= 8.3 Hz) 122.0,d
2 6.75 (1H, overlapped) 113.3,d 7' 7.58 (1H, d, J=16.3 Hz) 143.1,d
3 146.6, s 8’ 6.18 (1H, d, J=16.3 Hz) 117.8,d
4 146.7, s 9 170.6, s
5 6.59 (1H, overlapped) 116.5,d 1" 129.0, s
6 6.63 (1H, overlapped) 118.3,d 2" 6.60 (1H, overlapped) 117.3,d
7 5.85(1H, d, J=4.1 Hz) 88.2,d 3" 146.0, s
8 432 (1H, d,J=4.1 Hz) 57.8,d 4" 145.1,s
9 172.2,s 5" 6.74 (1H, overlapped) 116.4,d
Iy 124.9, s 6"  6.37(1H,dd,J=0.9, 8.2 Hz) 121.8,d
2! 126.1, s 7" 290(1H,dd,J=9.0, 139 Hz),3.03 (1H,dd, /J=3.0,13.9Hz)  37.5,t
3 149.1,s 8" 5.3 (1H,dd,J=3.0,9.0 Hz) 75.6,d
4 144.8, s 9" 172.5, s
5’ 6.84 (1H, d, J= 8.3 Hz) 118.4,d

WA 1 MR SCRRROE R LAY 4- I REFRILC9 (5c172.2) A1 C-9" (6c172.5)
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Fig.1 Key HMBC correlation of compound 1
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WA a(4-Q-F2Fk )7 5E)-2-(3,4- R F R HE)-2,3-
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FERT B SER AR, PC-NMR HdE— 2, F B 11 24 [
g, WEAMIER BC-NMR £z, KSR
monardic acid A C-NMR %4 524 —%(. Monardic
acid C Fll lithospermic acid C ] 3C-NMR #ffs —#th
REETHFERER. X TeEm 1, B (&
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Table 2 '3C-NMR data of lithospermic acid and its isomers

Wl &
RER monardic acid A monardic acid CH%! lithospermic acid CI'*1 &) al¥
1 134.1 133.7 129.3 129.4 133.9
2 113.8 113.5 115.1 115.1 113.4
3 147.0 146.6 146.1 146.0 146.7
4 146.3 146.7 146.5 146.5 146.9
5 116.7 116.4 1159 115.9 116.6
6 118.5 118.3 119.6 119.6 118.4
7 89.2 88.8 88.4 88.4 88.3
8 58.0 57.5 55.2 55.4 58.0
9 175.7 175.1 173.6 173.8 172.3
' 124.9 124.6 124.3 124.3 125.0
2! 128.0 127.6 129.3 129.4 126.3
3 149.1 148.8 149.6 149.6 149.2
4 145.5 145.2 145.3 145.2 145.0
5 118.6 118.3 118.1 118.1 118.5
6 122.0 121.7 122.6 122.7 122.1
7' 144.3 144.0 143.8 143.8 143.3
8’ 116.7 116.4 116.4 116.4 117.9
9’ 168.4 168.2 168.1 168.0 170.6
1" 129.7 129.3 129.3 129.3 129.1
2" 118.0 117.5 117.6 117.7 117.4
3" 146.9 146.1 146.0 146.0 146.2
4" 145.5 145.2 145.4 145.4 145.3
5" 116.7 116.3 116.5 116.7 116.6
6" 122.2 121.9 121.9 122.0 122.0
7" 38.2 37.9 37.9 38.0 37.7
8" 75.3 74.9 74.9 74.9 75.8
9" 174.0 173.4 173.3 173.5 172.3
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Fig.2 Structures of lithospermic acid and its isomers
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Fig. 4 Hydrolysis reaction of isolithospermic acid
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Fig. 5 Chiral HPLC chromatogram of fragment II (A), R-
salvianic acid A (B) and S-salvianic acid A (C)
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