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Chemical constituents from Caryopteris mongholica
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ABSTRACT: AIM To study the chemical constituents from Caryopteris mongholica Bunge. METHODS  The
95% ethanol extract from C. mongholica was isolated and purified by silica gel column chromatography, thin layer
chromatography, high performance liquid chromatography, then the structures of obtained compounds were
identified by physicochemical properties and spectral data. RESULTS  Thirteen compounds were isolated and
identified as royleanone (1), 6, 7-didehydroferruginol (2), 11B-hydroxy-8, (9), 15-isopimaren-7-one (3),
(16S ) -12, 16-epoxy-11, 14-dihydroxy-17 ( 15 — 16 ) -abeo-abieta-8, 11, 13-trien-7-one ( 4 ),
demethyleryptojaponol (5), 6a-hydroxydemethyleryptojaponol (6) , incanone (7), 3B-acetyl oleanolic acid (8)
vanillic acid (9), maltol (10) , kojic acid (11), 3, 5-dihydroxy-2-hydroxymethyl-4H-pyran-4-one (12), phytol
(13). CONCLUSION Compounds 1-3, 7-13 are isolated from genus Caryopteris for the first time.

KEY WORDS: Caryopteris mongholica Bunge ; chemical constituents; isolation and identification
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EMEEREHR (200 mmx200 mm, HE T2 5
WS RERCTT &R ) 5 N-1300 BUEFEAR &AL (H
AL T]) ; AVANCE IT-500 ARG IEHRAL (78
A& e~ \l) 5 XS00R QTOF 47 43 B B i A
(5[ SCIEX /A H]) ; LC-20AP U i £ % i 50 4
I (HARRHAR]) 5 ZF-200 BUREFT 5L 50
A (SR ERAES ) o Z 3T 2020
10 ARA NS BIRLE X, 250 RIER
SRR 2B 52 2 M E 5 2 A Y B = R R
B2 5 S O ¥ w R 3K R ML W 5% E Caryopteris
mongholica Bunge HUHEL ¥4, CNE M EE4A, W
TG B A PR A A, ke, &
fig T R orpirat, Y0 R E T AR Ak 22850 &
Hls
2 REENE

B RS2 FEHE 10,0 kg, A 10 54 95%
CPERIFAREC 2 YK, BRK 4 h, B, FRHUEREG,
IMAGE R ZRK, KK HAMEE, CROEE, ET
REALHC, A3 BIAH DA ALY . A Tk AR B 2
180 ¢, W B MERER (100 H) #E6E, A
SR, TR ARERE (200 H) J2HrH: L, £
BE-ZTRZTE (80 : 1~10: 1) BEEEWEML, &If,
B Fr.1~Fr. 8, Fr. 1 Z\:ﬁiﬂﬁ?*f%%, XL //B|
(18 mg). 2 (25 mg) . 13 (12 mg), Fr.2 &2
il (AMEE-ZBRABE, 10 2 1), 7F 254 nm
BWAREIMT T MG, HEYW3 (9 mg), 4 (8
mg), 7 (11 mg), HELRBTEHRLEY 8; &
il s B AR A1 (LMK, 40 1 60), 7E 254
nm PR BHEY S (5 min, 13 mg), 6 (7 min,
16 mg) . Fr.9 & B ERAE (HEE), BB w9
(11 mg). 10 (9 mg) . 11 (5 mg) A 12 (6 mg),
3 4HETE

k&W 1. WAk, 5E F&EJ. ESI-MS
m/z: 317.2 [M+H]*, 7+ 7= C, H,0,.,'H-NMR
(500 MHz, CDCl,) &: 1.10 (1H, m, H-5), 1.17
(1H, m, H-3a), 1.46 (1H, m, H-3B), 1.12
(1H, m, H-la), 2.75 (1H, m, H-1B), 2.71
(1H, m, H-7a), 2.35 (1H, m, H-7B), 1.49
(1H, m, H-2a), 1.75 (1H, m, H-2B), 1.38
(1H, m, H-6a), 1.90 (1H, m, H-6B), 3.14
(1H, m, H-15), 0.91 (3H, s, H-19), 1.22 (3H,
s, H-17), 0.94 (3H, s, H-18), 1.20 (3H, s, H-
16), 1.03 (3H, s, H-20); “C-NMR (125 MHz,
120

CDCl;) 8:36.3 (C-1), 18.9 (C-2),41.3 (C-3),
33.5 (C4), 51.7 (C-5), 17.4 (C-6), 26.7 (C-
7), 145.9 (C-8), 146.5 (C-9), 38.4 (C-10),
183.4 (C-11), 150.5 (C-12), 123.7 (C-13),
187.5 (C-14), 24.1 (C-15), 19.8 (C-16), 19.9
(C-17), 32.6 (C-18), 22.8 (C-19), 17.5 (C-
20), PLEEUESSCR [7] 0 —8, SEER
royleanone ,

W& 2. 4ifh, BT AN, ESI-MS m/z:
285.2 [M+H]", 4rF 3 CyHy, O,"H-NMR (500
MHz, CDCl;) 6; 6.01 (1H, dd, J=9.5, 3.0 Hz,
H-6), 6.47 (1H, dd, J=9.5, 3.0 Hz, H-7), 7.01
(IH, s, H-11), 6.48 (1H, s, H-14), 2.06 (1H,
s, H-5), 1.55 (1H, m, H-3a), 1.35 (1H, m, H-
38), 2.13 (1H, m, H-la), 3.21 (1H, m, H-
18), 0.98 (3H, s, H-19), 3.20 (1H, m, H-15),
1.26 (3H, s, H-16), 1.27 (3H, s, H-17), 1.06
(3H, s, H-18), 1.04 (3H, s, H-20), 2. 13 (1H,
m, H-2a), 3.21 (1H, m, H-2B); "C-NMR (125
MHz, CDCL,) 6. 36.2 (C-1), 19.1 (C-2), 41.1
(C-3), 32.6 (C-4), 51.5 (C-5), 130.4 (C-6),
126, 9 (C-7), 131.5 (C-8), 141.2 (C-9), 37.6
(C-10), 119.9 (C-11), 131.5 (C-12), 150.4
(C-13), 113.1 (C-14), 27.4 (C-15), 22.6 (C-
16), 22.8 (C-17), 22.5 (C-18), 32.8 (C-19),
20.6 (C-20), DA b:%ds 530wk [8] il —2,
W E N 6, T-didehydroferruginol

& 3. HERBR, 5iET AN, ESI-MS
m/z; 303.2 [M+H]", 4+ F 3L C,,H, O,,'H-NMR
(500 MHz, CDCl,) 8. 5.74 (1H, dd, J=17.5,
5.5 Hz, H-8), 4.95 (1H, d, J=11.0 Hz, H-
16B8), 4.85 (1H, d, J=17.5 Hz, H-16a), 4.52
(IH, m, H-11), 1.55 (1H, m, H-5), 1.95 (1H,
m, H-12a), 1.53 (1H, m, H-128), 1.47 (1H,
m, H-3a), 1.27 (1H, m, H-3B), 2.44 (1H, m,
H-6a), 2.51 (1H, m, H-68), 2.35 (1H, dd, J=
16.5, 2.0 Hz, H-14a), 2.05 (1H, dd, J=16.5,
2.0 Hz, H-148), 0.91 (3H, s, H-18), 1.07
(3H, s, H-17), 0.99 (3H, s, H-19), 1.70 (1H,
m, H-2a), 1.63 (1H, m, H-28), 1.37 (3H, s,
H-20); "C-NMR (125 MHz, CDCl,) &: 35.4 (C-
1), 18.2 (C-2), 40.9 (C-3), 32.8 (C-4), 51.3
(C-5),34.9 (C-6), 202.4 (C-7), 144.6 (C-8),
156.2 (C-9), 40.3 (C-10), 66.4 (C-11), 44.2
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(C-12), 34.8 (C-13), 33.8 (C-14), 130.1 (C-
15), 110.7 (C-16), 27.8 (C-17), 31.9 (C-18),
20.6 (C-19), 17.7 (C-20). DA b %c¥E 5 3Ck
(9] #iE—F, B4R 11B-hydroxy-8, (9),
15-isopimaren-7-one

a4 KOs, 5T R, ESI-MS
m/z: 331.2 [M+H]", 4rF3 C,yHy, O, H-NMR
(500 MHz, CDCl,) 6. 5.07 (1H, m, H-16), 1.75
(1H, dd, J=14.5, 2.5 Hz, H-5), 1.49 (1H, m,
H-3a), 1.32 (1H, m, H-38), 1.41 (1H, m, H-
la), 3.30 (1IH, m, H-1B), 2.63 (1H, d, /J=6.0
Hz, H-6a), 2.51 (1H, dd, J=15.0, 2.0 Hz, H-
6B), 3.27 (1H, m, H-15«a), 2.76 (1H, dd, J=
15.0, 7.5 Hz, H-158), 0.96 (3H, s, H-18),
1.52 (3H, s, H-17), 0.99 (3H, s, H-19), 1.38
(3H, s, H-20);"” C-NMR (125 MHz, CDCl,) §:
36.4 (C-1), 19.1 (C-2), 41.1 (C-3), 33.5 (C-
4), 49.9 (C-5), 35.4 (C-6), 204.8 (C-7),
111.6 (C-8), 140.7 (C-9), 40.7 (C-10), 131.1
(C-11), 155.9 (C-12), 110.4 (C-13), 155.7
(C-14), 34.4 (C-15), 83.3 (C-16), 21.9 (C-
17),33.2 (C-18), 21.6 (C-19), 18.2 (C-20),
PDLE#dls 53CHk [10] il — 5, MEERN
(16S) -12, 16-epoxy-11, 14-dihydroxy-17 (15 —
16) -abeo-abieta-8, 11, 13-trien-7-one,

&Y s. BT AN, ESIMS m/z: 317.2
[M+H]", 4+ F3 CyHyO,,"H-NMR (500 MHz,
CDClL,) 6. 7.21 (3H, s, H-14), 1.16 (3H, s, H-
20), 3.28 (3H, s, H-15), 0.97 (3H, s, H-19),
0.95 (3H, s, H-18), 1.23 (3H, s, H-16), 1.19
(3H, s, H-17) ;" C-NMR (125 MHz, CDCl,) §:
37.7 (C-1), 17.4 (C-2), 37.8 (C-3), 38.6 (C-
4), 50.3 (C-5), 37.4 (C-6), 170.9 (C-7),
120.6 (C-8), 133.9 (C-9), 48.5 (C-10), 142.5
(C-11), 143.8 (C-12), 137.4 (C-13), 113.9
(C-14), 26.7 (C-15), 25.6 (C-16), 23.7 (C-
17), 21.7 (C-18), 21.6 (C-19), 16.6 (C-20),
DL b Bodls 5 3CHk [4] il — 3, MEE N
demethylcryptojaponol

WwEY 6. ST AN, ESI-MS m/z; 333.2
[M+H]", 473 CyyHyO, "H-NMR (500 MHz,
CDCl;) 6. 7.53 (3H, s, H-14),4.58 (1H, d, J=
13.5 Hz, H-6), 1.79 (1H, d, J=13.0 Hz, H-5),
1.31 (1H, m, H-3a), 1.49 (1H, m, H-3B8),

1.75 (1H, m, H-la), 3.21 (1H, m, H-1B),
1.21 (3H, s, H-18), 3.33 (3H, s, H-15), 1.17
(3H, s, H-20), 1.24 (3H, s, H-19), 1.27
(3H, s, H-16), 1.28 (3H, s, H-17); "“C-NMR
(125 MHz, CDCl,) 8: 36.7 (C-1), 18.6 (C-2),
42.5 (C-3), 33.7 (C-4),55.5 (C-5), 72.9 (C-
6), 200.3 (C-7), 121.6 (C-8), 133.5 (C-9),
41.1 (C-10), 142.6 (C-11), 149.3 (C-12),
138.7 (C-13), 117.0 (C-14), 26.5 (C-15),
21.6 (C-16), 21.6 (C-17), 35.2 (C-18), 21.6
(C-19), 18.3 (C-20), LI E%¥s53cimk [4] R
H—E, WEE N 6a-hydroxydemethyleryptojaponol ,
& 7. O, 5 TA . ESI-MS
m/z; 349.2 [M+H]", 4rF 3 C, Hy O, ' H-NMR
(500 MHz, CDCl,) &:5.12 (1H, m, H-16), 1.80
(1H, dd, J=11.5, 6.0 Hz, H-5), 1.48 (1H, m,
H-3a), 1.30 (1H, m, H-3B), 1.41 (1H, m, H-
la), 3.30 (1H, m, H-1B), 2.61 (2H, d, J=6.0
Hz, H-6), 3.37 (1H, m, H-15a), 2.86 (1H, m,
H-158), 0.96 (3H, s, H-18), 1.52 (3H, s, H-
17), 0.97 (3H, s, H-19), 1.37 (3H, s, H-
20) ;C-NMR (125 MHz, CDCl,) 6: 36.4 (C-1),
19.1 (C-2), 41.1 (C-3), 33.5 (C-4), 49.9 (C-
5), 35.4 (C-6), 179.9 (C-7), 109.4 (C-8),
138.7 (C-9), 40.7 (C-10), 139.7 (C-11),
155.8 (C-12), 110.6 (C-13), 155.8 (C-14),
34.1 (C-15), 83.3 (C-16), 21.9 (C-17), 33.2
(C-18), 21.6 (C-19), 18.1 (C-20), L) %S5

SCHR [5] iE—3, BN incanone,
a8 g, Hin TE ., ESI-MS
m/z: 499.4 [M+H]*, 7+ 7= C,,H,,0,.,'H-NMR
(500 MHz, CDCL,) &: 5.30 (1H, t, H-12), 4.53
(1H, d, J=9.0 Hz, H-3), 2.85 (1H, dd, J=4.0,
14.0 Hz, H-18), 2.07 (3H, s, H-2"), 1.14 (3H,
s, H-27), 0.96 (3H, s, H-25), 0.95 (3H, s, H-
29),0.93 (3H, s, H-30), 0.88 (3H, s, H-24),
0.87 (3H, s, H-23), 0.77 (3H, s, H-26);"C-
NMR (125 MHz, CDCl;) &;: 38.1 (C-1), 23.4 (C-
2), 80.9 (C-3), 37.7 (C-4), 55.3 (C-5), 18.2
(C-6), 33.8 (C-7), 39.3 (C-8), 47.5 (C-9),
37.0 (C-10), 22.9 (C-11), 122.6 (C-12), 143.6
(C-13), 41.6 (C-14), 27.7 (C-15), 23.6 (C-
16), 46.5 (C-17), 41.0 (C-18), 45.8 (C-19),
30.7 (C-20), 33.1 (C-21), 32.4 (C-22), 28.0
121
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(C-23), 16.7 (C-24), 15.4 (C-25), 17.1 (C-
26), 25.9 (C-27), 182.9 (C-28), 32.5 (C-29),
23.5 (C-30), 171.1 (C-1"), 21.3 (C-2"), DL %k
PE53CHR [11] fRiE—3, e N 3B-L BT
SRR

EY 9. s, 5k TE i, ESI-MS
m/z; 169.1 [M+H]", 4 F 3 C.H 0,.'H-NMR
(500 MHz, CDCl,) 8: &; 7.58 (2H, m, H-2, 6),
6.86 (1H, d, J=8.5 Hz, H-5), 3.91 (3H, s, 3-
OCH,) ;"C-NMR (125 MHz, CDCL,) §: 123.9 (C-
1), 114.4 (C-2), 151.3 (C-3), 147.3 (C-4),
112.4 (C-5), 121.7 (C-6), 168.6 (COOH), 54.9
(3-OCH,) . VA E¥E 530k [12] i —3, ik
YE N RR

&Y 10, HEK K, ESI-MS m/z: 127.0
[M+H]*, 4 F 3L C,H,0,,'H-NMR (500 MHz,
CDCl,) 6: 8.04 (1H, d, J=5.5 Hz, H-5), 6.35
(1H, d, J=5.5 Hz, H-6), 8.87 (1H, s, 3-OH),
2.24 (3H, s, H-1);"C-NMR (125 MHz, CDCI,)
8: 14.4 (C-1), 149.7 (C-2), 143.4 (C-3),
172.9 (C-4), 114.0 (C-5), 155.1 (C-6), UL I
AR5 [13] ol —3, e NE T,

&Y 11, HEk K, ESI-MS m/z: 143.0
[M+H]", 4 F & CH,0,.,'H-NMR (500 MHz,
CDCl,) 8: 8.12 (1H, d, J=5.5 Hz, H-6), 6.38
(1H, J=5.5 Hz, H-3), 4.12 (1H, s, H-4); “C-
NMR (CDCl,, 125 MHz) &: 155.6 (C-2), 113.9
(C-3), 173.9 (C-4), 143.2 (C-5), 150.9 (C-
6),55.5 (C-7), VL L%dES ik [14] HiiE—
B, B MR

k&Y 12. HEKER, ESI-MS m/z; 159.0 [M+
H]*, ¥ C,H0,.,"H-NMR (500 MHz, CDCI,)
5: 8.05 (1H, s, H-6), 4.43 (2H, s, H-7);"C-
NMR (125 MHz, CDCl;) 6: 139.9 (C-2), 144.8
(C-3), 169.6 (C-4), 141.7 (C-5), 150.7 (C-
6),55.8 (C-7), LA E&IESCHR [15] il —
B, %N 3, 5-dihydroxy-2-hydroxymethyl-4H-
pyran-4-one ,

G 13, EEMIREIA, 5 TE 5, ESL-
MS m/z: 297.3 [M+H]", 43¥3 C, H, 0, 'H-NMR
(500 MHz, CDCl,) 6: 5.42 (1H, m, H-2), 4.17
(2H, d, J=7.0 Hz, H-1), 2.00 (2H, m, H-4),
1.68 (3H, s, H-16), 0.89 (3H, s, H-17), 0.87
(3H, s, H-18), 0.86 (3H, s, H-19), 0.85
122

(3H, s, H-20), 1.55~1.05 (20H, overlap, H-5~
H-15); "C-NMR (125 MHz, CDCl,) §: 59.4 (C-
1), 123.1 (C-2), 140.3 (C-3), 39.4 (C-4),
25.1 (C-5),36.7 (C-6), 32.8 (C-7), 37.4 (C-
8), 24.5 (C-9), 37.4 (C-10), 32.7 (C-11),
37.3 (C-12), 24.8 (C-13), 39.9 (C-14), 27.9
(C-15), 22.7 (C-16), 22.7 (C-17), 19.7 (C-
18), 19.8 (C-19), 16.2 (C-20), LA E&HE S5 X
Wk [16] fiE—2, SEEE MR,
4 it
SRS R R B2 Y, BA A S
MEBRFEME", FEDTE ., IR,
H TR ST G2, ARSI S T
SrEsE N 13 MEEY, 8 T, 34
MEMERZE | 1= e 1 R, Hh ks
W1~3, T~13 HERMIEEMED H LB, R4S
A EE Y TR, DT SR A o A
PARE =S

Sk
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