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A new diterpenoid from Salvia hispanica
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Abstract: Objective To study the chemical constituents of the aerial parts of Salvia hispanica. Methods The compounds were

isolated and purified by various modern chromatographies, and their structures were identified by spectroscopic data and modified

Mosher's method. Results Three compounds were isolated from the acetone extract of the aerial parts of S. hispanica, which were
elucidated as (5S,7R,9R,10R,12R)-dihydroxy-8,17-didehydrohautriwaic lactone (1), 12-hydroxyhardwickic acid (2) and 14-triene-
17,12R:18,19-diolide (3). Conclusion Compound 1 is a new diterpenoid, named hispanlactone A, and compound 3 is isolated from

this plant for the first time.
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1 &Y 1~3 Wit

Fig. 1 Structures of compounds 1—3

hardwickic acid (2) Fl 14-triene-17,12R:18,19-diolide
(3. HAb&W 1 NFM s &Y, i RR
KRB RN A, &9 3 e ARIE MAZAEY) o
RCENR
1 {UEEMH

Shimadzu UV-2401A 745 41 0] L4356 6 BEAX
(Shimadzu A&, HA); Jasco DIP-370 R%+=\
et Jasco Aw], HA); Bio-Rad FTS-135 %Y
LI AN TEAL (Bruker A#, f#E[E); VG AUTO
Spec-3000 (Shimadzu A #, HA) B¢ APl Qstar
Pulsar /i i#{% (Applied Biosystems A#], ),
Bruker AM-600 #% 3t 4R1X (Bruker A#], EED:;
EZ Purifier System i fH 1A (FIEERIH R A F,
HED); Sephadex LH-20 % (Pharmacia 2], i
#); MCI-gel CHP-20P (Mitsubishi A @], HA);
FE@OERER (100~200. 200~300 H, 7 &L
T.J7); Agilent 1200 1= RiciAH 1% 4% CAgilent A F],
£[ED; Agilent Zorbax SB-Cis taiifF: (250 mmXx 10
mm, 5 pum) F1 Agilent Zorbax SB-Cig #: (250 mm X
9.4mm, 5um), FE[H Agilent AF]; LGN 10%
WARBR I LS, WG fa o 2

KRB EE S, hispanica L. 1+ E A&l Bx B
TR YIHIEFC T B IGERIE 70 B #R 5 7E R AR I, R T
2015 4 10 A . WYk A (2015-10A-1B) 17T K
HOR A2 B =
2 RSB

SRR R M BB A i (21 kgD IR RS
KHAAR 150 L £ FARIE 3 IR, KRR
24 h, REURGEE1HZE (15 kg). RELNE
fiff, AR AL, PUAMMBE-ER (91, 8: 2,
703,64, 0:10) JBEBRIEATRR RSN,
FEEE (TLO i, &HFMIRH D E1F2] 6 Mk

PEBL Fr. A~F. 187> Fr.D (140 ¢) FIRBERIGRERE,
PLZWE-)KHR% (5:5.6:4,7:3.8:2,.9:D
R, ZRA MCI H G RE TR R S,
TLC f&ill, &IFAHRIA Y EEE] 4 ANRER: Fr.
D.1~D.4. Fr.D.2 (0.9 g) Z&id ¥l HPLC (25%
) Atk i5 3tk &9 1 (23 mg, tk=28 min). ¥
43 Fr. C (300 @) AR M HERE, LORE-/K 558 (5
5.6:4,7:3.8:2.9:1) AEHKHA, 4 MCI
RSB, H TLC Bill, & IFAHRH 7 5153 3
A EEL Fr. C.1~C.3. Fr. C.3 (7 9) &RERH: (0
DA - -BE R TG (3010 1) RPN
N 3#B%y, Fr.C.3.1~C.3.3. Fr.C.3.1 (0.6¢) &t
el %% HPLC(40% 2. J15) 44015 24k &4 3(20 mg,
tr=25min) A2 (3.8 mg, tr=33 min).
3 LT

&Y 1. AEMA, [aly -120.3° (c 0.05,
MeOH); UV A" (nm): 208 (4.09), 246 (3.05);
IR v (cmt): 3426, 2934, 1763, 1748, 1632, 1384,
1057, 1022, 875, 601. IFE ¥ HR-ESI-MS m/z
383.125 7 [M+K]* (1151H 383.125 5, C20H2405K),
53 F N CaoHasOs, AHIFIE N 9. FL IR o Hi B
BRI RIL (3426, 1763, 1632 cm™L) MR,
&9 1 11 83C-NMR F1 DEPT i (% 1) BRI
20 MrfES, WFELAHE, 6 NMEFE (1
EE R 1L AMERO . 7 AN QANEEIR
FEERD 4 MRS 6 DAk (1 AMERFRIEA 3 A
WAIZERE ). AW 1 1 H-F1 BC-NMR
B (R D, Rgiih A 1A [oc 132.5
(C-13); on 6.37 (brs, H-14), 7.39 (brs, H-15), 7.36
(brs, H-16)] A1 1 4~ y-HBEEH [(6c 137.9 (C-4),
46.1(C-5), 172.0 (C-18), 75.4 (C-19); 6w 4.19 (d, J =
7.7 Hz, H-19a), 4.08 (dd, J = 7.7, 1.5 Hz, H-19b)], LA
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#=1 A% 189 H-F1 3C-NMR (600/150 MHz, CDsOD) #i#=&
Table 1 'H- and ¥*C-NMR data for compound 1 (600/150 MHz, CD30D)
[ OH oc {E0A OH Jc
la 1.80 (m) 22.3 1la 2.04 (dd, J=14.7,8.5 Hz) 49.1
1b 1.20 (ddd, J =15.8, 12.4, 3.3 Hz) 11b 1.72(d, J=14.7 Hz)
2a 2.40 (m) 21.7 12 4.71 (dd, J = 8.5, 0.8 Hz) 64.6
2b 2.13 (m) 13 1325
6.73 (dd, J=7.4,1.4 Hz) 136.9 14 6.37 (brs) 109.7
137.9 15 7.39 (brs) 144.4
46.1 16 7.36 (brs) 139.7
6a 2.09 (m) 44.8 17a 5.47 (s) 108.3
6b 1.67 (m) 17b 5.20 (s)
4.56 (t, J =8.3 Hz) 67.5 18 172.0
156.7 19a 419 (d,J=7.7 Hz) 75.4
429 19b 4.08 (dd,J=7.7,1.5Hz)
10 2.00 (dd, J=12.4,0.8 Hz) 49.3 20 1.19 (s) 20.6

FES UG 1 2w B b kAT AR ne-1,
o & 1 M 12-hydroxyhautriwaic
lactonelM A% Wi s, RIL _FHIEFAMML, FTEX
HILET 12-hydroxyhautriwaic lactone 7> 1 NMHIZE, 1
AMRFERM 1 MEHIES, 2 1 ADIHRIREE (6
108.3,156.7) 1 1 &K (oc 67.5) 155, 32
AW 1 A 12-hydroxyhautriwaic lactone {34k
WU Je e R BUARATAEY) . 454 HMBC & R ()
H,-17 (615.47, 5.20) F1 C-7 (6¢ 67.5), C-8 (dc 156.7),
C-9 (dc 42.9) MIAHZE, LLA H-7 #1 C-6, C-8 [AHR,
FERIRAP AT T C-8 Al C-17 2 |A], ¥ FEIEHEAE C-7
fr. Bk, WEY 1 PG AER T e (B D.

AP L BIAEXT R 2 i ROESY S8 e it (I
2). ROESY i H-6b/H-10, H-7/H-10, H-6a/H-19a,
H2-19/H3-20 [ AH % 55 7R Ha-19 FH H3-20 /2 a-14 Y,
H-7 #1 H-10 J& B-#4%. [K 7-OH #1 12-OH ¥4k
Fit, Pft DAAS SIS SR F 24 R (1Y) Mosher vE[SIf € T C-7
A C-12 (XY, H &9 1 (1) (S)-o FAJE
SHEFEEIEZR [(S)-MTPA] F1 (R)-MTPA Hs7E
H-6. H-11. H-14. H-17 FIbLZEAIFEZE Adn (Adn=
Ss—dr) 43 1N 04 +0.2, +0.03. +0.05. —0.08. —0.27.
—0.07, HILATHE C-7 A1 C-12 [I4axd KBy 7R Fl
12R (FE 3), 45aib & 1 xR, #ie izt
G KB 5S,7R,9R,10R,12R. (HIt, th&
) 1 &R %€ N(5S,7R,9R,10R,12R)- - ¥£3£-8,17-
TERAEFRTNE N LHNEY, RN
BN TR A.

& 2: FEk KR, 7373 CaoH2804, 'H-NMR
(600 MHz, CDCls) &: 6.76 (1H, d, J = 3.0 Hz, H-3),
1.94 (1H, g, J = 6.6 Hz, H-8), 4.79 (1H, dd, J = 6.9,
3.2 Hz, H-12), 6.42 (1H, brs, H-14), 7.39 (1H, brs,

—— Ig.lHCOoSY ~~ \ HMBC -7 (ROESY

B2 &% 18 H-"H COSY. HMBC. ROESY #HX%/55
Fig. 2 Key!H-'H COSY, HMBC and ROESY correlations
of compound 1

1R: R = (R)-MTPA
1S: R = (S)-MTPA

3 Mosher SESLIEEER
Fig. 3 Results of Mosher's method
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H-15), 7.36 (1H, s, H-16), 0.92 (3H, d, J = 6.6 Hz
H-17), 1.30 (3H, s, H-19), 0.74 (3H, s, H-20);
13C-NMR (150 MHz, CDCl3) 6: 17.9 (t, C-1), 27.0 (t,
C-2), 134.4 (d, C-3), 141.4 (s, C-4), 37.7 (s, C-5), 35.6
(t, C-6), 27.4 (t, C-7), 37.4 (d, C-8), 39.4 (s, C-9), 46.8
(d, C-10), 45.8 (t, C-11), 63.3 (d, C-12), 130.9 (s,
C-13), 108.4 (d, C-14), 138.7 (d, C-15), 1435 (d,
C-16), 16.3 (g, C-17), 172.0 (s, C-18), 20.6 (q, C-19),
18.2 (q, C-20). LA % 5 SCmifxs I — 304, s
SEALAW) 2 v 12-hydroxyhardwickic acid.

WE) 3: AR K, 43T 3 CaoH2206, tH-NMR
(600 MHz, CDCl3) §: 2.09 (2H, m, H-1), 5.94 (1H, m,
H-2), 5.66 (1H, m, H-3), 2.80 (1H, m, H-4), 1.96 (1H,
m, H-6a), 1.33 (1H, m, H-6b), 1.80 (1H, m, H-7a),
2.42 (1H, m, H-7b), 1.97 (1H, m, H-10), 2.39 (1H, dd,
J =15.0, 4.0 Hz, H-11a), 1.80 (1H, dd, J = 15.0, 12.0
Hz, H-11b), 5.27 (1H, dd, J = 12.0, 4.0 Hz, H-12),
6.47 (1H, s, H-14), 7.43 (1H, brs, H-15), 7.48 (1H,
brs, H-16), 4.18 (1H, d, J = 7.8 Hz, H-19a), 4.06 (1H,
dd, J = 7.8, 2.0 Hz, H-19b), 0.94 (3H, s, H-20):
BC-NMR (150 MHz, CDCl3) 6: 22.1 (t, C-1), 128.8
(d, C-2), 121.0 (d, C-3), 52.0 (d, C-4), 40.8 (s, C-5),
33.2 (t, C-6), 27.6 (t, C-7), 75.6 (s, C-8), 39.3 (s, C-9),
38.0 (d, C-10), 34.1 (t, C-11), 71.8 (d, C-12), 124.5 (s,
C-13), 108.5 (d, C-14), 143.8 (d, C-15), 139.8 (d,
C-16), 172.0 (s, C-17), 175.4 (s, C-18), 71.1 (t, C-19),
17.3 (g, C-20). LA F#ds 5 SClfx) ft— 208, ks
EWAEY) 3 4 14-triene-17,12R:18,19-diolide.
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