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A new diterpenoid from Salvia hispanica L. with lipid-lowering activity

LU Yi-jiao, LI Shi-wei, FAN Min’

(College of Pharmacy, Dali University, Dali 671000, China)

Abstract: Employing modern chromatographic techniques, including silica gel, gel chromatography, and semi-

preparative liquid chromatography, the chemical constituents from the aerial parts of Salvia hispanica L. were

isolated and purified. The structures of the obtained compounds were elucidated by means of contemporary spectro-

scopic methods. Three neo-clerodane diterpenoids were isolated and identified as 10-deoxyhispanin J (1), ent-(5R,
9R)-15,16-epoxy-10S-hydroxycleroda-3,13(16), 14-triene-17,12S5; 18, 19-diolide (2), and dehydrokerlin (3). Among
them, compound 1 was a new diterpenoid, and compounds 2 and 3 were isolated from this plant for the first time.

The lipid-lowering activity of compound 1 was evaluated in vitro using an oleic acid-induced high-lipid model in

HL7702 cells. The results demonstrated that, compared with the positive control curcumin, compound 1 inhibited

intracellular lipid accumulation and reduced triglyceride levels, indicating its potential as a lipid-lowering agent.
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Figure 1 Structures of compounds 1-3
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Table 1 'HNMR (600 MHz, CDCL,) and “"C NMR (150 MHz, CDCL,) data of compound 1

Position Oy [ Position Oy [
la 1.73 (m) 19.8 10 1.87 (d, 11.9) 46.5
b 1.27 (m) 11a 2.46 (dd, 14.9, 12.9) 35.6
2a 2.52 (m) 27.4 11b 1.97 (dd, 14.9, 3.2)
2b 2.28 (m) 12 5.25(dd, 12.9, 3.2) 71.1
3 6.80 (dd, 7.2, 1.0) 1357 13 124.4

137.6 14 6.47 (s) 108.5
5 44.6 15 7.44 (brs) 143.9
6a 2.03 (dt, 13.9, 3.8) 31.7 16 7.50 (s) 139.9
6b 1.31 (m) 17 172.8
7a 2.61 (dt, 13.3,3.8) 292 18 168.4
7b 1.92 (dd, 13.3,4.4) 19a 4.42(d,8.1) 71.5
8 76.3 19b 4.00 (dd, 8.1, 1.5)

39.5 20 0.94 (s) 18.2
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Figure 3  Structure and X-ray crystal structure of compound 1a
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Figure 4 Effects of compound 1 on lipid accumulation (A) and intracellular triglyceride content (B) in HL7702 cells. The cells were

divided into the following groups: the control group, the model group, the curcumin (50 umol-L™) group, and the compound 1 (5, 25, 50,

100 pmol-L™) groups. n =3, X+ 5. P < 0.01 vs control group; "P < 0.01 vs model group
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&2 AEBKR, 5T FEE, ESI-MS m/z
381 [M+Na]", 7+ ¥4 C, H,,0,. 'H NMR (600 MHz,
acetone-d,) d, 7.59 (1H, m, H-15), 7.59 (1H, m, H-16),
6.72 (1H, d, J = 3.2 Hz, H-3), 6.50 (1H, s, H-14), 5.70
(1H, dd, J = 7.5, 1.8 Hz, H-12), 4.40 (1H, d, J = 8.5 Hz,
H-19a), 4.33 (1H, d, J = 8.5 Hz, H-19b), 2.82 (1H, dd,
J =155, 7.5 Hz, H-11a), 2.60 (1H, m, H-8), 2.60 (1H,
m, H-2a), 2.46 (1H, m, H-2), 2.07 (1H, m, H-7a), 1.91
(1H, dd, J = 15.5, 1.8 Hz, H-11b), 1.97 (1H, m, H-1a),
1.82, (1H, m, H-6), 1.66 (1H, m, H-7b), 1.63 (1H, m, H-
1b), 1.62 (1H, m, H-6b), 1.29 (3H, s, H-20); C NMR
(150 MHz, acetone-d,) . 27.1 (t, C-1), 23.8 (t, C-2),
135.6 (d, C-3), 133.6 (s, C-4), 48.0 (s, C-5), 32.3 (t, C-6),
17.4 (t, C-7), 44.6 (d, C-8), 43.3 (s, C-9), 74.6 (s, C-10),
35.8 (t, C-11), 72.1 (d, C-12), 128.6 (s, C-13), 109.6 (d,
C-14), 145.1 (d, C-15), 140.1 (d, C-16), 174.0 (s, C-17),
169.7 (s, C-18), 71.5 (t, C-19), 27.9 (q, C-20). LA %
0 0 ST R 1 A — B, 16 A B YN ent-(SR,9R)-
15, 16-epoxy-10S-hydroxycleroda-3, 13(16), 14-triene-17,
125;18,19-diolide .
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(1H, m, H-6b), 0.87 (3H, s, H-20); °C NMR (150 MHz,
acetone-d,): 3.21.6 (t, C-1), 26.8 (t, C-2), 136.1 (d, C-3),
139.6 (s, C-4), 47.9 (s, C-5), 30.7 (t, C-6), 29.4 (t, C-7),
84.7 (s, C-8), 45.7 (s, C-9), 31.2 (d, C-10), 45.1 (t, C-
11), 70.4 (d, C-12), 130.4 (s, C-13), 109.9 (d, C-14),
144.1 (d, C-15), 139.6 (d, C-16), 28.4 (q, C-17), 169.2
(s, C-18), 70.7 (t, C-19), 17.1 (q, C-20). LA _E % F1 ¢
TRV T8 AR — 3, 18 A )4 dehydrokerlin.
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