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A new monoterpene from Callicarpa nudiflora and its anti-MRSA activity
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Abstract: Objective To study the chemical constituents of the dried leaves of Callicarpa nudiflora and discover bioactive compounds
with anti-methicillin-resistance Staphylococcus aureus (MRSA) effects. Methods A systematic separation of chemical constituents
was conducted by comprehensive chromatographic methods, including silica gel, Sephadex LH-20, ODS column chromatography and
other chromatographic techniques. The structures of the isolated compounds were determined on the basis of spectroscopic analysis
including IR, HR-ESI-MS, 'H-NMR, 3C-NMR, HSQC, HMBC, COSY, etc. The minimum inhibitory concentrations (MICs) of the
compounds against Staphylococcus aureus, MRSA, Escherichia coli, and multidrug-resistant E. coli were determined by the nutrient
broth dilution method. Results One monoterpene, named (Z)-2-methyl-6-methyleneocta-2,7-dine-1-yl  (E)-3-(4-
hydroxyphenyl)acrylate (1), and four sesquiterpenoids, named monasuslunin (2), (15,5R,9R)-10,10-dimethyl-2,6-dimethylenebicyclo
[7.2.0] undecan-5-ol (3), 7-epi-eudesm-4(15)-ene-1B,6B-diol (4), sclareolide (5) were isolated and identified. Compound 1 exhibited
strong inhibitory effects against S. aureus 29213 and MRSA T144, with MICs of 8 pg/mL for both. The MICs against E. coli 25922

and E. coli B2 were both greater than 8 pg/mL. Conclusion Compound 1 is a new compound named Callinuene A and compounds

i EHEA: 2026-05-28

EeWmB: ExERBEELSEITHE (81903481); TLHEW AR OIF TR (KYCX24 3844); 7N K2 2025 4EKZAE GO I 25
HRITE (XCX20250849)

TEEEN: F 5 (2004—), ARME, FZEHRHTRNRA=WIE . E-mail: 232204135@stu.yzu.edu.cn

#EFESE—EH: Bk 2 (2000—), WULWA:, FEGTTT M RB =S . E-mail: 18360188098@163.com

«BIEEE: Eabwt (1987—), 5B, WL, BIFEL, W7 R EERIA N R R AR B S . E-mail: 18810543745@163.com



= 5800 » FER 202688 B57% BI15H  Chinese Traditional and Herbal Drugs 2026 August Vol. 57 No. 15

3—5 are first isolated within this species. Compound 1 exhibits significant anti-MRSA activity.
Key words: Callicarpa nudiflora Hook. et Arn; monoterpene; sesquiterpenoids; (Z)-2-methyl-6-methyleneocta-2,7-dine-1-yl (E)-3-
(4-hydroxyphenyl)acrylate; callinuene A; 7-epi-eudesm-4(15)-ene-18,6B-diol; sclareolide; anti-MRSA activity
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Fig. 1 Structures of compounds 1—5
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F1 44418 '"H-NMR F1 3C-NMR #3IE (600/150
MHz, CDCls)

Table 1 'H-NMR and 3C-NMR of compound 1 (600/150
MHz, CDCL)

TRAL dc, type OH
1 63.2, CHo 4.65 (2H, m)
2 130.3,C
3 130.5, CH 5.44 (m)
4 26.5, CH» 2.28 (2H, m)
5 315, CH» 2.28 (2H, m)
6 1456, C
7 138.9, CH 6.36 (dd, J = 17.6, 10.8 Hz)
8a 113.4, CH, 5.23 (d, J = 17.6 Hz)
8b 5.06 (d, J = 10.9 Hz)
9 116.2, CH, 5.00 (2H, m)
10 21.7, CHs 1.75 (3H, s)
' 167.1,C
2 116.8, CH 5.85 (d, J = 12.7 Hz)
3 144.2, CH 6.87 (d, J = 12.7 Hz)
4’ 127.3,C
5 132.4, CH 7.60 (m)
6 115.3, CH 6.77 (m)
7' 157.1,C

S

@ 2 HMBC © \
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2 k&% 1 893EE HMBC #1 COSY #H%

Fig.2 Key HMBC and COSY correlations of compound 1
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BOMQY A B@, 193] 1 NG 2518 7 B
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157.1 (C-7"), 115.3 (C-8") HImfE IR, 4ie COSY
B, on7.60 (H-5") 5 616.77 (H-6") A AH3%, 6n6.77
(H-8) 5 6n7.60 (H-9) AKX, #ERGEMPIAER

B@; 6u5.85 (H-2") 5 ¢ 167.1 (C-17), 144.2 (C-3"),
127.3 (C-4") HImEMRK, #HHEROy AN EOG,
FRE 1 AN PR R RERE ) 2540 v B, AR4E HMBC %
H, on 4.65 (H-1) 5 ¢ 167.1 (C-1") AR, L
&P 1 A IR F A C-1 AL B, 15
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Fig. 3 Key NOESY correlations of compound 1

WEW 2: ToERY); HR-ESI-MS m/z259.165 6
[M+Na]" GHEAE 259.166 9, Ci1sHuO:Na), 431
A CisH240,2. 'H-NMR (600 MHz, CDCl3) 6: 1.77
(2H, m, H-1, 2a), 1.72 (1H, m, H-2b), 3.73 (1H, dd, J =
11.5, 5.9 Hz, H-3), 2.92 (1H, dd, J=9.2, 6.1 Hz, H-5),
2.19 (1H, m, H-6a), 1.34 (1H, ddd, J = 14.5, 12.3, 9.3
Hz, H-6b), 2.07 (1H, t, J = 13.4 Hz, H-7a), 2.30 (1H,
ddd, J=14.2,7.7, 1.8 Hz, H-7b), 2.57 (1H, q, J= 9.2
Hz, H-9), 1.67 (1H, m, H-10a), 2.00 (1H, dd, J=10.2,
8.6 Hz, H-10b), 1.27 (3H, s, H-12), 4.78 (1H, s, H-13a),
4.54 (1H, s, H-13b), 0.99 (6H, s, H-14, 15); '3C-NMR
(150 MHz, CDCls) J: 44.3 (C-1), 34.2 (C-2), 71.3 (C-
3), 63.7 (C-4), 63.8 (C-5), 32.2 (C-6), 30.9 (C-7), 153.9
(C-8), 42.9 (C-9), 40.3 (C-10), 32.9 (C-11), 16.0 (C-12),
110.5 (C-13), 22.9 (C-14), 30.2 (C-15). LA EHHE 5
R FE AR — 35020, {4 e A4 2 24 monasuslunin.
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Fig.4 Correlation plots between ¥ C-NMR chemical shifts
of compound 1 measured experimentally and calculated
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AW 3: TEEiiRY); HR-ESI-MS m/z243.170 1
[M+Na]" (iH518 243.1719, C15sHONa), 43Tk
N C15H240. 'H-NMR (600 MHz, CD;0D) 6: 1.80 (4H,
m, H-1, 2a, 2b, 10a), 1.61 (3H, m, H-3a, 3b, 6b), 4.04
(1H, ddd, J=9.5, 4.0, 1.0 Hz, H-5), 2.39 (1H, q, J= 8.7
Hz, H-6a), 2.06 (1H, m, H-7a), 2.31 (1H, ddd, J = 14.1,
9.8, 4.0 Hz, H-7b), 2.55 (1H, m, H-9), 1.97 (1H, m, H-
10b), 5.02 (1H, s, H-12a), 491 (1H, s, H-13a), 4.77
(2H, s, H-12b, 13b), 0.99 (3H, s, H-14), 1.01 (3H, s, H-
15); BC-NMR (150 MHz, CD;OD) d: 55.9 (C-1), 31.6
(C-2), 34.1 (C-3), 152.1 (C-4), 76.2 (C-5), 33.5 (C-6),
34.0 (C-7), 153.7 (C-8), 44.8 (C-9), 37.9 (C-10), 34.4
(C-11), 114.5 (C-12), 109.4 (C-13), 22.4 (C-14), 30.4
(C-15). DL EEHE 530l B A — 327, e
&% 3 A (1S,5R,9R)-10,10- - Fi -2 6-— T HI %
KA[7.2.0)+—He-5-1

A 4 TEEIIRY); HR-ESI-MS m/z261.1804
[M+Na]" GiHEH{E 261.182 5, CisHa0.Na), 731
J—:tj'il Ci5H26025 "H-NMR (600 MHz, CDC13) 0:3.33
(1H, dd, J = 11.7, 4.3 Hz, H-1), 1.75 (1H, m, H-2a),

1.57 (1H, m, H-2b), 2.35 (1H, ddd, J = 14.1, 5.0, 2.2
Hz, H-3a), 2.16 (1H, m, H-3b), 1.68 (1H, m, H-5), 4.33
(1H, s, H-6), 0.88 (1H, dddd, J=12.5,9.3,3.7, 2.4 Hz,
H-7), 1.63 (2H, m, H-8a, 11), 1.51 (1H, m, H-8b), 1.94
(1H, dt, J=13.0, 3.4 Hz, H-9a), 1.14 (1H, td, J = 13.2,
4.0 Hz, H-9b), 0.95 (3H, d, J = 6.7 Hz, H-12), 0.98 (3H,
d, J = 6.7 Hz, H-13), 0.94 (3H, s, H-14), 5.04 (1H, q,
J=1.8 Hz, H-15a), 4.93 (1H, q, J = 1.8 Hz, H-15b);
BC-NMR (150 MHz, CDCl3) §: 79.9 (C-1), 30.8 (C-2),
34.4(C-3), 146.9 (C-4), 52.2 (C-5), 68.6 (C-6), 50.0 (C-
7), 20.4 (C-8), 37.3 (C-9), 39.9 (C-10), 29.0 (C-11),
21.3 (C-12), 20.8 (C-13), 13.2 (C-14), 108.6 (C-15).
DA B 5 SR R A — S, s G 4
N TR -4(15)-)-1B,6B- .

&Y 5: TRy HR-ESI-MS m/z273.180 6
[M+Na]* GiHE1{H 273.182 5, Ci6Ha0:Na), 731
9 Ci6Ha602. 'H-NMR (600 MHz, CDCLs) &: 1.05
(1H, q,J=2.3 Hz, H-1a), 1.36 (1H, m, H-1b), 1.65 (1H,
m, H-2a), 1.47 (1H, ddt, J = 9.0, 4.9, 2.2 Hz, H-2b),
1.19 (1H, td, J=13.8, 13.4, 4.7 Hz, H-3a), 1.42 (2H, m,
H-3b, 6a), 1.07 (1H, d, J = 2.9 Hz, H-5), 1.88 (1H, dgq,
J =143, 3.3 Hz, H-6b), 1.70 (1H, m, H-7a), 2.07 (1H,
dt, J=11.9, 3.3 Hz, H-7b), 1.97 (1H, dd, J = 14.8, 6.5
Hz, H-9a), 2.40 (1H, dd, J=16.2, 14.8 Hz, H-11a), 2.23
(1H, dd, J = 16.2, 6.5 Hz, H-11b), 0.84 (3H, s, H-13),
0.88 (3H, s, H-14), 0.91 (3H, s, H-15), 1.33 (3H, s, H-
16); 3C-NMR (150 MHz, CDCl;) 8: 39.7 (C-1), 18.2
(C-2), 42.3 (C-3), 33.3 (C-4, 14), 56.8 (C-5), 20.7 (C-
6), 38.9 (C-7), 86.6 (C-8), 59.3 (C-9), 36.2 (C-10), 28.9
(C-11), 177.1 (C-12), 21.7 (C-13), 15.2 (C-15), 21.1 (C-
16). LA FHE S SO B A — 502, i G
Y5 ML N,

4 FEMNE

B AR MIC SEF ik
G 1~5 IEEEYE, (W& 1 a3 & Bk
ATCC 29213 F1 MRSA T144 8 H4 B & (40 5
WmPE (MIC N Sug/mL), th&W 2 XL E 2 Fhid
M — 2 ISP, MIC A 64 pg/mL, SE
e K 2.

5 g

AR B DL 25 ) BRI, 29 70%
(T B FRIR T RAR = aR AT AE D . AR RIR ™
VB EORIR, R S LV R TR DL B L IR T
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Table 2 MIC of compounds 1—S5 against various bacteria
ety Megm ) _
ATCC29213 MRSAT144 ATCC25922 E. coli B2
1 8 8 >128 >128
2 64 64 >128 >128
3 >128 >128 >128 >128
4 >128 >128 >128 >128
5 >128 >128 >128 >128
BTN <0.25 16 32 32
e <0.25 2 <0.25 <0.25

2B 7 TR IR AR R 0038 ) . SIA e = AL,
HHZETE R B T B RIAFIRR B RUR S, iE ] LA
RN 1) % BN 251, o E RSt MRSA 25411
FERIEHE T B W THRE . BAREBRIERIRIR B
Mz, Hpuk. 1EMmAE IS, B
BRI T M A TR, JCHGRAEII R 5 Ti, K OKBR
T2 DGR ZRAME 230 . A0 57 AR
TR BT iy 15958 5 MEEY (1~5), tb&
Y11 ASET RS S . BB I M T i o B
&Y 1 6 & mE O EBRE M MRSA RILH 1 &
HIANEEYE (MIC=8 pg/mL), EARAWITH
NI
RBFR FHGEHFAREEFGF R

SE
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