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Abstract: Objective To investigate the chemical constituents of Ajuga ovalifolia var. calantha. Methods The 95% ethanol extract
from the whole herb of A. ovalifolia var. calantha was separated and purified by column chromatography over silica gel, Sephadex
LH-20, ODS, and RP-HPLC. Their chemical structures were identified on the basis of physicochemical characteristics and spectral
analyses. Results Thirteen compounds were isolated and identified as (16S)-12,16-epoxy-11,14-dihydroxy-17 (15—16)-abeo-abieta-
8,11,13-trien-7-one (1), ajuforrestin B (2), ajudecumin A (3), 14,15-dihydroajugapitin (4), cyasterone (5), B-sitosterol (6), acacetin (7),
apigenin (8), luteolin (9), scopoletin (10), isoscopoletin (11), 4-hydroxy-3-methoxy-benzaldehyde (12), and acetovanillon (13).
Conclusion Compounds 1 and 10—13 are reported from the genus Ajuga Linn., and compounds 2—5 and 7 are isolated from this
plant for the first time. Single crystal X-ray diffraction experiment is carried out for compound 1, and the crystal structure data of single
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crystal X-ray diffraction of compound 1 is obtained for the first time.

Key words: Ajuga ovalifolia Bur. et Franch. var. calantha (Diels ex Limpricht) C. Y. Wu et C. Chen; ajuforrestin B; cyasterone;

acacetin; scopoletin; 4-hydroxy-3-methoxy-benzaldehyde; acetovanillon; single crystal X-ray diffraction

FAC R M 755 5 Ajuga ovalifolia Bur. et Franch.
var. calantha (Diels ex Limpricht) C. Y. Wu et C.
Chen NJEEEL (Labiate) i % )& Ajuga Linn. E
Y, P 0O PEER A PE AR . HR v R A Hok
w, HIE, BAEMNERS. mIEM 2T, BT
BT MR K, RWRREK B R B
FIHG BT 5B R RN X DG R SR
H A 56 A6 3 i i B S 1 A 2 i i AR AR E, A
S x0T 56 AE I A E B AL S A AT T AR
F, N B33 13 MEEY, anl%E R (16S)-
12,16-epoxy-11,14-dihydroxy-17(15 — 16)-abeo-abieta-
8,11,13-trien-7-one (1), i1k # £ & (ajuforrestin B,
2). ajudecumin A (3). 14,15-dihydroajugapitin (4).
WML ER (cyasterone, 5). B-7+ i (B-sitosterol,
6). &&WE (acacetin, 7). 3% (apigenin, 8).
KREZE (luteolin, 9). ZREL 755 (scopoletin, 100,
FHREEFESE (isoscopoletin, 11). 4-F23E-3-HI4 %
W (4-hydroxy-3-methoxy-benzaldehyde, 12).
722 Cacetovanillon, 13). Hrb&4 1.
10~13 NE XM ZEHEY R3], WEY 2~
5 F1 7 BAE RN EE F 5y EER XMLED 1
BEAT T B XS ERAT I 5056, 1 R4S B XA
AT e R 5 H A
1 SR

Avance 400 MHz i F M 3LHRAY (Bt Bruker
2AH]D; RP-HPLC i & i (HA R EAR]D;
Sephadex LH-20 (3fid: Pharmacia A #); MCI (H
K= AT s R OTERER GFass FIAE (il iE
iz (200~300 H, # &AL D HAbLGH
e

FEAE B 5T 2015 4F 7 3 KW D9 1 By 3
LR B IRREL, &rhEREERBEA T R4
A 7 1B 55 B S % E BRI 9 S IR T
BB R Y S 16 [ M i B % Ajuga ovalifolia
Bur. et Franch. var. calantha (Diels ex Limpricht) C.
Y. Wu et C. Chen.,
2 EASSE

FACIR 5 TR E 4 kg, 95% LBEE
FEHL 5 I, WRAATRIOK, KIS ZBRAIE T i

AE, 15EERR CEEFRAL 200 g, 42 MCI iR K o
MARERAE AL (EP5-HEE 100 0 0—~1: 1) BASE
Gellt, HEEERN, SIFAMELS, wUR RS
7, 753 11 N Fr. A~K, Fr. A IRIRERERFE
il CHmEE-BERL B, 25 0111 1) Fl 4
JEait, B EELAY) 1(20.5mg). 2(14.2 mg);
Fr. B 4 RP-HPLC (Hf#-7K 60 : 40) LK Sephadex
LH-20 %kt i CHED, 728 849 3 (13.4
mg). 7 (10.6 mg); Fr. C & EHI4& 08 (HEE-
7K 30 : 70—100 : 0) Fil RP-HPLC ( Fi[iZ-/K 55 : 45)
I EERMLAY) 4 (85mg). 10 (15.7 mg). 11 (8.9
mg); Fr. D ZRERAT (B CHIMEE-ART 30 @ 1—1 :
1) A Sephadex LH-20 etk east (HEE) 4rgsaf
IR A 6 (7.4 mg). 8 (3.1 mg). 9 (5.2 mg)-
12 (8.2mg). 13 (7.4 mg). Fr. E &RERAE il (—
SUH -7 EH 40 0 1—1 : 1) F1 Sephadex LH-20 %t/
MOl (R 78, JFdid mah g ikt — 45
SR EY 5 (20.6 mg)-.
3 HHERE

EW 1. AEERRE R GECKD; H-NMR
(400 MHz, CDCl3) 6: 13.44 (1H, brs, 14-OH), 5.11
(1H, m, H-16), 4.64 (1H, brs, 11-OH), 3.35 (1H, dd,
J = 15.3, 9.0 Hz, H-15a), 3.26 (1H, d, J = 13.5 Hz,
H-1a), 2.84 (1H, dd, J = 15.3, 7.3 Hz, H-15b), 2.61
(1H, d, J = 5.6 Hz, H-6a), 2.58 (1H, s, H-6b), 1.79
(1H, dd, J = 11.3, 6.0 Hz, H-5), 1.72 (1H, m, H-2),
1.50 (3H, d, J = 6.3 Hz, H-17), 1.36 (3H, s, H-20),
0.96 (3H, s, H-19), 0.95 (3H, s, H-18); *C-NMR (100
MHz, CDCl3) 6: 204.9 (C-7), 156.0 (C-12), 155.8
(C-14), 139.9 (C-9), 131.3 (C-11), 110.8 (C-8), 110.6
(C-13), 83.5 (C-16), 50.1 (C-5), 41.3 (C-3), 40.9
(C-10), 36.6 (C-1), 35.6 (C-6), 34.6 (C-15), 33.6
(C-4), 33.4 (C-18), 22.2 (C-17), 21.8 (C-19), 19.2
(C-2), 18.4 (C-20). VA b #df 5 SCrik i iE 1 204 —
A, Y HEMAL A 1 o4 villosin A, A T i35
B AR, FEIE Cbih iR g, A3 A aEPR
dhiih, SR X WEATH T A (B D A
(16S)-12,16-epoxy-11,14-dihydroxy-17(15—16)-abeo-
abieta-8,11,13-trien-7-one, F15 3| F 1A 45 M) Kz
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Fig. 1 Molecular three dimensional structure of compound
1 established by single crystal X-ray diffraction analysis

AW 1 SRR 50 O ARATAE 9 [ S M A 27
¥4k Hh.0> (Cambridge Crystallographic Data Centre,
CCDC), k%5 N CCDC-1482639; th&4 1 M
% ¥ @ i ceDC M B & HL httpa//
www.ccdc.cam.ac.uk..

B XS ER AT ST S8 1 00 BT S BORN i Ak 5 F
Wi FA SR OOl Cuka $128 (1=0.154 184
nm), {FH o scans FAH 77 USCEEATH FdiE, H New
Gemini, Dual, Cu at zero, E0sS2 {{#sUs4E, 4ty
fEMT S F SHELXL-2014/7 F2 17 . ik S iR 5 [ %t
ARG d, TS S5 &R K/ 0.8 mmX0.4
mmXx0.3 mm, JEHRE R, FEFEA P2L; FiS
#: a=1.01590 (2) nm, a=90.00° , b=1.367 38
(3) nm, B=110.28" , ¢=1.354 32 (3) nm, y=
90.00° , SHHEMARR V=1.76472 (7) nm®; A%
TH z=2; {15 HEF Dc=1.244 glcm®; F (000) =
712, T=294.4 (10) K; Flack Z%(% 0.03 (8).

& 2. BERAK; 'H-NMR (400 MHz,
CDCl3) 6: 13.68 (1H, brs, 14-OH), 6.22 (1H, s, H-6),
479 (1H, dd, J = 9.2, 8.9 Hz, H-16a), 4.28 (1H, dd,
J =8.7,5.8 Hz, H-16b), 3.77 (1H, m, H-15), 3.23 (1H,
dd, J = 13.3, 5.2 Hz, H-1b), 2.50 (1H, m, H-2b), 2.21
(1H, dd, J = 19.2, 5.5 Hz, H-2a), 1.91 (3H, s, H-18),
1.87 (3H, s, H-19), 1.55 (1H, dd, J = 12.8, 6.1 Hz,
H-1a), 1.50 (3H, s, H-20), 1.43 (3H, d, J = 6.8 Hz,
H-17); ®C-NMR (100 MHz, CDCls) §: 190.4 (C-7),
165.4 (C-9), 154.8 (C-12), 153.9 (C-11), 140.5 (C-3),
136.4 (C-14), 131.1 (C-8), 125.4 (C-4), 118.7 (C-6),
115.9 (C-13), 109.8 (C-5), 81.0 (C-16), 39.8 (C-10),
35.9 (C-15), 30.4 (C-2), 29.4 (C-1), 22.2 (C-20), 20.8
(C-19), 18.6 (C-17), 15.1 (C-18). LA _E¥¥E 5 kIR

E—H0, MEEhEY 2 NRIEE LR,

&Y 3. Ak K; 'H-NMR (400 MHz,
CDClg) d: 13.31 (1H, brs, 14-OH), 6.52 (1H, s, H-6),
479 (1H, dd, J = 9.2, 8.9 Hz, H-16b), 4.32 (1H, dd,
J = 8.7, 5.8 Hz, H-16a), 4.16 (1H, d, J = 16.7 Hz,
H-1b), 3.76 (1H, m, H-15), 2.43 (1H, d, J = 16.9 Hz,
H-1a), 2.22 (3H, s, H-19), 2.00 (3H, s, H-18), 1.63
(3H, s, H-20), 1.44 (3H, d, J = 6.9 Hz, H-17);
13C-NMR (100 MHz, CDCls) d: 197.4 (C-2), 189.2
(C-7), 160.8 (C-5), 155.4 (C-14), 154.9 (C-12), 146.3
(C-4), 136.4 (C-3), 134.5 (C-9), 131.2 (C-11), 124.1
(C-6), 116.8 (C-13), 109.2 (C-8), 81.3 (C-16), 45.6
(C-1), 42.8 (C-10), 35.8 (C-15), 25.0 (C-20), 18.6
(C-17), 17.6 (C-19), 12.1 (C-18). LA I ¥¥i 5 kK
E—E, e & 3 4 ajudecumin A

WA 4: Bagh & (CEH 5 tH-NMR (400
MHz, CDCl3) 6: 5.66 (1H, d, J = 5.1 Hz, H-16), 5.22
(1H, dd, J = 9.7, 4.6 Hz, H-3), 477 (1H, d, J = 12.4
Hz, H-18b), 4.68 (1H, dd, J = 11.3, 4.2 Hz, H-6), 4.41
(1H, d, J = 11.3 Hz, H-18a), 4.10 (1H, dd, J = 11.3,
5.4 Hz, H-11), 3.86 (2H, m, H-15), 3.62 (1H, m, H-2),
2.86 (1H, m, H-13), 2.79 (1H, d, J = 4.3 Hz, H-17b),
2.57 (1H, d, J = 4.2 Hz, H-17a), 2.36 (1H, dd, J =
13.7, 6.9 Hz, H-2""), 2.11 (1H, s, H-2"), 1.93 (1H, s,
H-2%), 1.11 (1H, d, J = 7.0 Hz, H-3""), 0.90 (1H, d, J =
7.4 Hz, H-5""); BC-NMR (100 MHz, CDClI3) §: 175.9
(C-1"), 171.2 (C-1"), 170.3 (C-1"), 107.3 (C-16), 84.8
(C-11), 725 (C-3), 71.9 (C-2), 71.4 (C-6), 68.5
(C-15), 63.0 (C-4), 61.6 (C-19), 45.8 (C-5), 43.5
(C-9), 42.6 (C-18), 42.2 (C-13), 41.3 (C-2""), 40.6
(C-10), 35.7 (C-8), 33.4 (C-14), 32.9 (C-7), 32.7
(C-12), 30.4 (C-1), 26.9 (C-3"), 21.2 (C-2"), 21.1
(C-2", 16.7 (C-5""), 16.6 (C-17), 13.9 (C-20), 11.4
(C-4y. VL EHE S kg — 8, s e s
¥ 4 4 14,15-dihydroajugapitin .

AW 5: AL (& B-FED; 'H-NMR
(400 MHz, DMSO-ds) d: 5.63 (1H, d, J = 1.8 Hz,
H-7), 4.15 (1H, m, H-28), 3.61 (1H, brs, H-3), 2.44
(1H, m, H-25), 2.21 (2H, dd, J = 15.9, 6.8 Hz, H-5),
2.02 (1H, ddd, J = 12.4, 6.3, 4.0 Hz, H-9), 1.33 (3H, d,
J=6.1Hz, H-29), 1.17 (3H, d, J = 7.1 Hz, H-27), 1.07
(3H, s, H-21), 0.84 (3H, s, H-19), 0.77 (3H, s, H-18);
13C-NMR (100 MHz, DMSO-ds) d: 202.7 (C-6), 178.7
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(C-26), 165.1 (C-8), 120.5 (C-7), 83.0 (C-14), 79.4
(C-28), 75.7 (C-20), 73.4 (C-22), 66.8 (C-3), 66.6
(C-2), 50.1 (C-9), 48.6 (C-24), 47.9 (C-17), 47.0
(C-13), 41.5 (C-25), 37.7 (C-10), 36.6 (C-1), 33.2
(C-5), 33.2 (C-23), 315 (C-16), 30.8 (C-4), 30.4
(C-15), 23.9 (C-18), 20.7 (C-21), 20.2 (C-11), 20.1
(C-12), 19.1 (C-29), 17.2 (C-19), 15.1 (C-27). LA L%
P 5 sCmk R IE — 28, WO R A 5 AR T S TR

AW 6: A EER & H E-H EED; mp 139~
140 °C; Liebermann-Burchard M FHME; 4 TLC
5 -3 SRR SN R, 3 MATRI RS IT,
HRFAE 2 2 5 15035 5 %6 MR 5 A A ) i s e b
“1 6 9 -4

&Y 7: EEMA; 'H-NMR (400 MHz,
DMSO-dg) : 12.90 (1H, brs, 5-OH), 8.00 (2H, d, J =
7.8 Hz, H-2', 6'), 7.09 (2H, d, J = 7.9 Hz, H-3', 5),
6.82 (1H, s, H-3), 6.49 (1H, s, H-8), 6.19 (1H, s, H-6),
3.84 (3H, s, 4'-OCHa). LA % #f 5 Scilik s — 55,
WS ENE T NEERE,

&Y 8: M AK; 'H-NMR (400 MHz,
DMSO-dg) : 12.95 (1H, brs, 5-OH), 7.91 (2H, d, J =
8.6 Hz, H-2', 6"), 6.92 (2H, d, J = 8.6 Hz, H-3', 5),
6.76 (1H, s, H-3), 6.47 (1H, s, H-8), 6.18 (1H, s, H-6).
DL 3 S ik iE — 20, Mo et & 8 N
&Y 9: B A; H-NMR (400 MHz,
DMSO-dg) d: 12.96 (1H, brs, 5-OH), 7.41 (1H, J = 8.7
Hz, H-6'), 7.40 (1H, brs, H-2'), 6.89 (1H, d, J = 8.7
Hz, H-5), 6.64 (1H, s, H-3), 6.43 (1H, d, J = 1.9 Hz,
H-8), 6.18 (1H, d, J = 1.9 Hz, H-6). LA b3l 5 ik
HoE—H00, e AT 9 NARRE R,

&M 10: HEEAKHAR; 'H-NMR (400 MHz,
CDCls) §: 7.59 (1H, d, J = 9.5 Hz, H-4), 6.92 (1H, s,
H-5), 6.84 (1H, s, H-8), 6.26 (1H, d, J = 9.5 Hz, H-3),
6.18 (1H, brs, 7-OH), 3.95 (3H, s, 6-OCHs). LA %k
HacmrkoE — 8, WS e 10 ARES .

HEW 11: REERMAR: 'H-NMR (400 MHz,
DMSO-dg) d: 7.81 (1H, d, J = 9.0 Hz, H-4), 6.88 (1H,
s, H-5), 6.53 (1H, s, H-8), 5.94 (1H, d, J = 9.1 Hz,
H-3), 3.87 (3H, s, 7-OCHs). LA 3 5 SChikiiE —
g, WEENAED 11 NRRESS.

&Y 12: AR AK; 'H-NMR (400 MHz,
CDCls) 8: 9.83 (1H, s, 1-CHO), 7.42 (2H, m, H-2, 6),

7.04 (1H, d, J = 8.4 Hz, H-5), 3.97 (3H, s, 3-OCH3);
13C-NMR (100 MHz, CDCls) §: 191.0 (1-CHO), 151.8
(C-4), 147.3 (C-3), 130.1 (C-1), 127.7 (C-6), 114.5
(C-5), 109.0 (C-2), 56.3 (3-OCHs). LA ¥ 5 ik
o —H, MEEhAEY 12 N 4-F25E-3- A5
IR

&Y 13: EEMRA; 'H-NMR (400 MHz,
CDCls) 6: 7.53 (2H, m, H-2, 6), 6.94 (1H, m, H-5),
6.18 (1H, brs, 4-OH), 3.94 (3H, s, 3-OCHs), 2.55 (3H,
s, H-2'); 13C-NMR (100 MHz, CDCl3) 6: 196.8 (C-1),
150.4 (C-3), 146.6 (C-4), 130.3 (C-1), 124.0 (C-6),
113.8 (C-5), 109.8 (C-2), 56.1 (3-OCHz), 26.2 (C-2").
DL Ed 5 ocikdkaE — 50, WS Aw 13 N
LA 2
4 g

e R B EY A RS 40~50 M, REH
18 Fh, 4h#T (AHIRIE), 7ERIEEAEARR
M. KMy EEQRFE G HE % Ajuga
bracteosa Wall. ex Benth. &35 /N# Ajuga decumbens
Thunb.. %754 #% Ajuga nipponensis Makino. 15
i Ajuga forrestii Diels 25041, 4 ®Z5H], HATHEH
ffERE AEAENZ . Bb M Thak, FEgtH TR
JE BRIURE . Va7 Ml 28 J i e e o8 S0E, IR
FRIZEEY AR . RS
HVEMEDS, T O R A 14k 2 R A A
FEEPLE IR UFEY), 5T AR M B
2 B B T A RO, ASHIE ST I o H R R A
AT AT, B E T 13 MUF R,
WEY) 1~3 NI EHA k. 4 AP e ik,
5~6 AR, 7~9 NEEE, 10~11 HETER
HK. 12~13 AMREATAEY), HAth&E% 1. 10~
1B HRMNZEED T E53, e 2~5. 78
NERMZFEY) oS53 AT s e
[ 35 B B AL S A AT P AT, B T
KA ZE AT R, N I T R AN [F A TR 5%
GREMFRMSE, HNZMIEENRGEY)
TPV B E FEAill o
S 30k
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