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Abstract: Objective To study the chemical constituents and anti-inflammatory activities of Chloranthus henryi var. hupehensis.
Methods The compounds were extracted, isolated, and purified by column chromatography of silica gel, gel and HPLC, and their
structures were identified using spectroscopic methods such as MS, NMR, and ECD combined with literature data. The in vitro anti-
inflammatory activities of all compounds were evaluated using the lipopolysaccharide (LPS) induced inflammatory model of RAW
264.7 mouse macrophage cells. Results A total of 11 sesquiterpenoids were isolated from the roots of C. henryi var. hupehensis,
which were identified as 4f,50,9a-trihydroxy-7-oxoguaia-8(11)-en-12,9-olid (1), 8S,9S-epoxylatractylenolide II (2), 6f,10a-
dihydroxy-1-oxoeremophila-7(11),8(9)-dien-12,8-olide (3), lasianthuslactone A (4), 6a-hydroxyeudesma-4(15),7(11),8(9)-triene-12,8-
olide (5), atractylenolide III (6), chlorantene C (7), chlomultin B (8), dihydrocurcolone (9), commiphorene B (10), SB(H)-10a-methyl-
8-oxoeudesma-4(15),7(11)-dien-12,6-olide (11). Conclusion = Compound 1 was a new guaiane-type sesquiterpene named

chlorahupelactone N, while compounds 2—3, 9—11 were isolated from Chloranthus genus for the first time, and compounds 1—3,

Yeks HER: 2024-12-21

EETH: WS ARREESRIIE (H2022209046); 15| SRR RIESTIH (24622506G); Fi 5T i th R 23R & TiE 4 9%
BT H (ZYYB202203)

fEZ RN X b (1998—), 5, WiLAHFIAE, BEFIT R RN . E-mail: liushuail2871@bjzhongyi.com

MEEMEE: BT (1983—), 5, Wi, RIdL, W57 AT 2 28R R K MR R o E-mail: zhuangpengyu@ncst.edu.cn
M (1983—), 5, Wit EIFAETZNN, W75 FNEERi25%: . E-mail: livhang831123@163.com



* —* ﬁ 20254E3 H $56% 6 Chinese Traditional and Herbal Drugs 2025 March Vol. 56 No. 6

* 1897 ¢

6—11 were isolated from C. henryi var. hupehensis for the first time. Compound 2 inhibited the production of nitric oxide (NO) in

LPS-induced RAW 264.7 mouse macrophage cells with a median inhibition concentration (ICso) value of (29.0 + 11.3) umol/L.

Key words: Chloranthus henryi var. hupehensis (Pamp.) K. F. Wu; sesquiterpenoids; guaiane-type sesquiterpene; anti-inflammatory

activity; chlorahupelactone N; 8S5,9S-epoxylatractylenolide 11
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Fig.1 Chemical structures of compounds 1—11
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&P 1: AERAR, HRESIMS (+)m/z319.1140
[M+Na] THEAE A CisHa006Na, 319.115 8) 454 NMR
il GR D), #0150 CisHa06, NERIEN 6.
'H-NMR (700 MHz, CDCly) &R 3 ANHIEES [0
1.10 (d, J = 6.6 Hz, 3H), 2.10 (s, 3H), 1.42 (s, 3H)].
3C-NMR (175 MHz, CDCls) 254 HSQC w3 M
FWRAES [09.5(C-13),19.9 (C-14),21.0(C-15)]. #—
A0 NMR #ds K H 5 1B,40,100-trihydroxy-
5a,11PH-guaia-2-en-12,60-olide! E AL, X HI7ET
WEY 1 oy AT AL (0c 151.1, C-8; dc 128.5,
C-11), 1 1B.4a,10a-trihydroxy-5a,11BH-guaia-2-en-
12,6a-olide H2y A (X8, HALEY 1 11 C-7 (6¢
193.9) S A HBFEIUC, C9 (6c 107.3) A FEIEHUR,
H»-6/C-4. C-7. C-8 LK H-10/C-1. C-9 f{] HMBC #f]
X% (& 2) 1 H-1/Hy-2/H-3/H-10/H;-14 ()54 'H-"H
COSY #HK (E2) IHE THE90 1 HIF TS5 .

&Y 1 PR R A2 NOESY Bl (&
2) HisE ), NOESY Kb /R H-1/H-3p, H-3/Hs-
15, H-10/Hs-14 fFEEMHKE S, BiE THEW 11

F1 1L&4 18 "H-NMR 1 3C-NMR £4E (700/175
MHz, CDCl)
Table 1 'H-NMR and '*C-NMR data of compound 1
(700/175 MHz, CDCls)

{304 OH oc
1 2.33 (m) 38.3
2 1.95 (m, H-a), 1.46 (M, H-p) 34.2
3 2.11 (m, H-a), 1.70 (m, H-B) 38.8
4 91.4
5 81.9
6 3.20 (d, J = 18.0 Hz, H-0) 49.9

2.42 (d, J = 18.0 Hz, H-B)

7 193.9
8 151.1
107.3

10 1.89(d, J = 8.4 Hz) 63.1
11 128.5
12 170.3
13 2.10 (s) 9.5
14 1.10(d, J = 6.6 Hz) 19.9
15 1.42 (s) 21.0

COSY (mm=) HMBC (—) NOESY (+—~)

B2 k&% 18958 COSY. HMBC #1 NOESY #X5S
Fig.2 Key COSY, HMBC and NOESY correlations of
compound 1

OH-5. H-10 F1 Hs-14 NAH[FIEH, H-1 F1 Hs-15 4
HFEEAR . FIH NOESY ANREA M &4 1 1
C-4 F1 C-9 i by AT sA A, 8 I T BT (
30, ARYEECR AT, 192 S HL, LED) 1(4R,95)
SEFII) DPAHE A 99.99%, (4R,95)-1 ] DP4A*E N
0, (4R,95)-1 ] DP4*{H°N 0.01%, (4R,95)-1 [] DP4*
{540, IE T C-4 F1 C-9 HLff 4 /) BUK N 48
FOR. LAY 1 1) ECD Jeits (K 4) 7E 202 nm Al
265 nm b 7R 97 Cotton 2B, 7E 215, 230, 302,

318+ 390 nm 4 7~IE Cotton %3, #E4T ECD it
B, SEHRH] (15,4S,55,9R,10R)-1 580 Fsk
B0 B LU — B e TAGE 1 4 Xt iy T,
4 AL 4 S 22 NG N

&Y 2: AEKA, ESI-MS m/z 247.1 [M+
H]*, 73 F2A CisHig03, 'H-NMR (600 MHz, CDCls)
5: 4.92 (1H, s, H-15a), 4.58 (1H, s, H-15b), 3.72 (1H,
s, H-9), 2.58 (1H, m, H-5), 2.49 (2H, m, H»-6), 2.36
(1H, m, H-30), 2.01 (1H, m, H-3p), 1.92 (3H, s, CHs-
13), 1.80 (2H, m, Hx-1), 1.75 (2H, m, H»-2), 0.79 (3H,
s, CH3-14); '3C-NMR(150 MHz, CDCls) 6: 170.9 (C-
12), 152.9 (C-7), 147.4 (C-4), 127.3 (C-11), 108.0 (C-
15), 87.1 (C-8), 66.3 (C-9), 38.5 (C-5), 38.0 (C-10),
36.4 (C-3), 35.7 (C-1), 22.8 (C-2), 22.4 (C-6), 14.7 (C-
14),9.0 (C-13). LA Hl A1 SOk HoE — 200, s
EEY 2 N 8S5,9S-FRE AL AR NTE 11,

&Y 3: AEKAR, ESI-MS m/z 279.1 [M+
H]*, 43 13N CisHig0s, 'TH-NMR (600 MHz, CDCls)
5: 6.14 (1H, s, H-9), 3.16 (1H, d, J = 13.6 Hz, H-2a),
3.15 (1H, s, H-6), 2.83 (1H, m, H-4), 2.09 (1H, d, J =
13.6 Hz, H-2B), 1.94 (3H, d, J = 6.8 Hz, CHs-13),
1.72(1H, m, H-3a), 1.55 (1H, m, H-3p), 0.95 (3H, s,
CHs-14), 0.65 (3H, s, CH3-15); BC-NMR (150 MHz,
CDCly) 8: 207.8 (C-1), 171.4 (C-12), 151.3 (C-8), 150.1
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Fig. 3 Linear regression analysis of experimental and calculated carbon spectral chemical shifts of compounds 4R,9R-1 (A),
4R,95-1 (B), 45,9R-1 (C), 45,95-1 (D)

Exptl. ECD spectrum of 1
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Fig. 4 Experimental and calculated ECD spectra of

compound 1

(C-7), 125.6 (C-11), 105.3 (C-9), 79.3 (C-10), 71.8 (C-
6), 52.2 (C-5), 36.6 (C-2), 34.2 (C-4), 31.9 (C-3), 182
(C-15),9.4 (C-14), 8.4 (C-13). LA EHBHEAICHRARIE —
H;ON, MEEMLEY 3 N 6B,100-dihydroxy-1-
oxoeremophila-7(11),8(9)-dien-12,8-olide

&Y 4. otk il (FEE, ESI-MS m/z265.1
[M+H]", 513N CisH004, 'H-NMR (600 MHz,
CDCls) d: 5.13 (1H, s, H-152), 4.96 (1H, d,J=10.9 Hz,
H-6), 4.78 (1H, s, H-15b), 2.43 (1H, d, J = 14.6 Hz, H-
3a), 2.31 (1H, d, J = 13.7 Hz, H-9a), 2.10 (1H, d, J =

10.9 Hz, H-5), 2.09 (3H, s, CH3-13), 1.99 (1H, d, J =
14.6 Hz, H-3p), 1.77 (2H, m, H»-2), 1.61 (1H, m, H-
la), 1.59 (1H, d, J = 13.7 Hz, H-9p), 1.33 (1H, m, H-
1B), 1.07 (3H, s, CH3-14); 3C-NMR (150 MHz,
CDCl3) 6: 172.1 (C-12), 159.1 (C-7), 146.0 (C-4), 123.6
(C-11), 107.4 (C-15), 103.4 (C-8), 67.5 (C-6), 60.0 (C-5),
50.6 (C-9), 41.5 (C-1), 37.1 (C-3), 37.0 (C-10), 23.1 (C-
2), 18.2 (C-14), 9.1 (C-13). LA Clk s —
;S WS EAEY) 4 KM AR Ao

e S: AEKAR, ESI-MS m/z 247.2 [M+
H]", 4313~ Ci1sHi503, 'TH-NMR (600 MHz, CDCl;)
5:5.61 (1H, s, H-9), 5.15 (1H, s, H-15a), 5.04 (1H, d,
J =10.3 Hz, H-6), 4.85 (1H, s, H-15b), 2.12 (3H, s,
CH3-13), 2.01 (1H, d, J = 10.3 Hz, H-5), 2.00 (2H, m,
H>-3), 1.62 (2H, m, Hy-2), 1.61 (2H, m, H,-1), 0.97
(3H, s, CH3-14); 3C-NMR (150 MHz, CDCl3) d: 171.0
(C-12), 148.5 (C-8), 148.4 (C-4), 148.3 (C-7), 120.1
(C-11), 119.0 (C-9), 107.5 (C-15), 76.5 (C-6), 44.2 (C-
5),39.2 (C-1), 37.8 (C-10), 35.9 (C-3), 24.0 (C-2), 17.9
(C-14), 8.6 (C-13). LA &5 kol — 20, ik
e &Y 5 N 60-hydroxyeudesma-4(15),7(11),
8(9)-triene-12,8-olide.

&Y 6: HEHRA, ESI-MS m/z 249.1 [M+
HJ*, 9134 CisH2003, '"H-NMR (600 MHz, CDCls)
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J: 4.85 (1H, s, H-15a), 4.58 (1H, s, H-15b), 2.60 (1H,
d, J=13.0 Hz, H-60), 2.41 (1H, d, J = 13.0 Hz, H-6p),
2.34 (1H, m, H-3a), 2.24 (1H, d, J = 13.9 Hz, H-9a),
1.94 (1H, m, H-3p), 1.82 (1H, t, J = 15.5 Hz, H-5), 1.80
(3H, s, CH3-13), 1.65 (1H, m, H-2a), 1.61 (1H, m, H-2p),
1.57 (1H, m, H-1a), 1.52 (1H, d, J= 13.9 Hz, H-9B), 1.22
(1H, m, H-1p), 1.01 (3H, s, CHs-14); '3C-NMR (150
MHz, CDCls) 6: 172.4 (C-12), 161.0 (C-7), 148.7 (C-4),
122.4 (C-11), 107.1 (C-15), 103.7 (C-8), 51.9 (C-5), 51.5
(C-9),41.5(C-1),36.9 (C-10), 36.3 (C-3), 24.8 (C-6),22.5
(C-2),16.8 (C-14), 8.5 (C-13). LA X 5 CikARiE—
B0, e E A 6 RN EE L.

&M 7. AEREK, ESI-MS m/z 263.1 [M+
HT*, 2> T34 CisH1304. 'H-NMR (600 MHz, CDCl3)
: 7.10 (1H, brs, H-12), 3.13 (1H, d, J = 17.8 Hz, H-
9a), 3.09 (1H, d, J = 14.1 Hz, H-20), 2.77 (1H, s, H-5),
2.76 (1H, d, J = 17.8 Hz, H-9B), 2.19 (1H, d, J = 14.1
Hz, H-2B), 2.14 (3H, s, CH3-13), 2.11 (1H, d, J = 5.5
Hz, H-3a), 1.72 (1H, d, J= 5.5 Hz, H-3p), 1.49 (3H, s,
CH3-14), 1.38 (3H, s, CH3-15); '3C-NMR (150 MHz,
CDCl3) d: 212.9 (C-1), 210.8 (C-6), 165.5 (C-8), 141.0
(C-12), 124.0 (C-11), 119.7 (C-7), 69.2 (C-4), 61.6 (C-
5),51.1 (C-10), 39.1 (C-3), 35.1 (C-9), 33.6 (C-2), 23.6
(C-14), 20.4 (C-15), 9.1 (C-13). LA E-ZEGHEAICHRIR
B2, W AW 7 N chlorantene C.

&Y 8: HEMA, ESI-MS m/z 247.1 [M+
H]*, 7+ 73N CisHis03, TH-NMR (600 MHz, CDCl3)
:7.07 (1H, brs, H-12), 5.43 (1H, t, J=10.1 Hz, H-3),
3.84 (1H, t, J=10.1 Hz, H-1), 3.29 (1H, brs, H-5), 3.02
(1H, d, J = 17.2 Hz, H-90), 2.79 (1H, d, J= 17.2 Hz,
H-9p), 2.28 (1H, m, H-2a), 2.18 (3H, s, CH3-13), 2.10
(1H, m, H-2p), 2.04 (3H, s, CH3-14), 0.92 (3H, s, CH3-
15); 3C-NMR (150 MHz, CDCl3) 0: 194.3 (C-6), 163.9
(C-8), 139.3 (C-12), 131.9 (C-4), 121.6 (C-3), 121.0
(C-7), 119.0 (C-11), 74.4 (C-1), 58.3 (C-5), 43.5 (C-
10), 36.2 (C-9), 31.6 (C-2), 22.6 (C-15), 11.3 (C-14),
8.9 (C-13). LA -%¥m 5 kil — 222, Mo Efb
&%) 8 4 chlomultin B.

&Y 9: TLtaktdn (HEE, ESI-MS m/z249.1
[M+H]", 7T 2H CisH003, 'H-NMR (600 MHz,
CDCls) d: 7.07 (1H, brs, H-12), 3.62 (1H, t, J= 5.9 Hz,
H-1), 3.06 (1H, d, J = 16.8 Hz, H-90), 2.70 (1H, d, J =
16.8 Hz, H-9B), 2.57 (1H, m, H-4), 2.38 (1H, d, J= 4.5

Hz, H-5), 2.21 (3H, s, CHs-13), 1.74 (1H, m, H-2a),
1.70 (1H, m, H-2p), 1.66 (1H, m, H-3a), 1.60 (1H, m,
H-3B), 1.09 (3H, d, J = 7.3 Hz, CH3-15), 1.06 (3H, s,
CH3-14); BC-NMR (150 MHz, CDCls) d: 194.8 (C-6),
165.4 (C-8), 139.1 (C-12), 119.5 (C-11), 119.2 (C-7),
79.5 (C-1), 57.0 (C-5), 44.8 (C-10), 39.7 (C-9), 30.3 (C-
3),26.6 (C-2), 26.1 (C-4), 16.2 (C-15), 15.6 (C-14), 9.0
(C-13). LA B 5okl —30), #he s
¥ 9 4 dihydrocurcolone

&Y 10: TEEIIRY), ESI-MS m/z267.1 [M+
Na]*, ﬁ’?‘f@y\j Ci5sHi603 - "H-NMR (700 MHz,
CDCls) 0: 6.80 (1H, s, H-9), 4.92 (1H, s, H-15a), 4.89
(1H, s, H-15b), 3.80 (1H, d, J = 18.2 Hz, H-50), 3.59
(1H, d, J = 18.2 Hz, H-5p), 2.76 (1H, m, H-2a), 2.72
(1H, m, H-2p), 2.50 (2H, m, H»-3), 2.44 (1H, brs, OH-
11), 2.25 (3H, s, CH3-14), 1.78 (3H, s, CH3-13); 3C-
NMR (175 MHz, CDCl3) 6: 178.2 (C-12), 150.8 (C-8),
143.5 (C-4), 139.2 (C-10), 135.0 (C-6), 132.0 (C-1),
122.8 (C-7), 110.3 (C-9), 108.8 (C-15), 73.8 (C-11),
33.3(C-5),31.4(C-3),28.2(C-2), 24.0 (C-13),20.5 (C-
14)0 DA 254 A SC ik aE — 2024, e a4 10
A commiphorene B.

&Y 11: AEBA, ESI-MSm/z359.1 [M+
H]*, 73 F2A C20H2206, 'H-NMR (600 MHz, CDCl3)
5:5.16 (1H, d, J = 11.2 Hz, H-6), 5.12 (1H, s, H-15a),
5.05 (1H, s, H-15b), 2.56 (1H, d, J = 16.3 Hz, H-9q),
2.44 (1H, m, H-3a), 2.34 (1H, d, J = 16.3 Hz, H-9B),
2.25 (1H, d, J = 11.2 Hz, H-5), 2.04 (3H, s, CH3-13),
2.03 (1H, m, H-3p), 1.72 (1H, m, H-2a), 1.61 (1H, m,
H-1a), 1.57 (1H, m, H-2B), 1.49 (1H, m, H-1B), 0.95
(3H, s, CH3-14); 3C-NMR (150 MHz, CDCl3) 8: 196.5
(C-8), 172.6 (C-12), 152.6 (C-7), 143.6 (C-4), 130.5
(C-11), 110.7 (C-15), 80.1 (C-6), 56.7 (C-9), 53.8 (C-
5),41.0 (C-1), 37.4 (C-10), 36.0 (C-3), 22.7 (C-2), 19.1
(C-14),9.6 (C-13). L & 5 kol — 212, ik
A Y) 11 24 5B(H)-100-methyl-8-oxoeudesma-
4(15),7(11)-dien-12,6-olide .

3.2 JEMNE

KA LPS 731 B EVE4H ML RAW 264.7 44+
RIERIEAN AL S5 24 b &9 1~ 11 PRI
PEo AL RIETEVEIN S R EoR, aY) 2 HAaH
il NO BfER, 1Cso 9 (29.0£11.3) pmol/L, FH
X b ZE K AA TR E 1Cs0 /9(36.0114.0 )pumol/L,
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MmHRWEY ICso 18 A A R ALK KT 100
umol/L, FULRWMLEY) 2 HA B Hi RGN
4 it

AT ATEAL <5 S 22 IR 75% L REHE X

Yirh iy B s T 11 MEEREREY, Hh sy

12 RMAE S =2 b 7 B A3 BT R B A ke Y

fEEmEY), WEW2~3. 9~11 NEIRNESE

ZJEET S EER. B4, a2 £ 10 pmol/L

I LA NO BRI, BAATRERIHT R I T

AWFFCFE TGS 2 R R AEAR = P A A=

P, b 2 i AT FUBR I
ABAR FAEAH AT LN ST R

S0k

[11 FEFZETEEYERER RS, TEEDE 6
=) M]. e BR A, 1982: 80-96.

[21 FRI5H, 487, B, 55, 2R e A BT T 7T
[J]. H%LZ, 2020, 51(6): 1485-1490.

[81 MW, BRo7H, TEF, % SR PR
AT [ RET 2R E, 2021, 46(16): 4145-
4149.

[4] SunSP,WangY,DuYY, et al. Oxidative stress-mediated
hepatotoxicity in rats induced by ethanol extracts of
different parts of Chloranthus serratus [J]. Pharm Biol,
2020, 58(1): 1277-1289.

[5] Zhang D Y, Wang X X, Wang Y N, ef al. Nine
sesquiterpenoid dimers with four unprecedented types of
carbon skeleton from Chloranthus henryi var. hupehensis
[1]. Org Chem Front, 2021, 8(16): 4374-4386.

[6] Zhang DY, ZhouJ J, Yang H, et al. Chlorahupetenes A-D,
four eudesmane-type sesquiterpenoid dimer enantiomers
with two unusual carbon skeletons from Chloranthus
henryi var. hupehensis [J]. J Org Chem, 2022, 87(13):
8623-8632.

[71 Zhang DY, Hu Y R, Yang H, et al. Structurally diverse
sesquiterpenoids from Chloranthus henryi var. hupehensis
and their anti-inflammatory activities [J]. Chin J Chem,
2023, 41(10): 1209-1225.

[8] Liu S, Wang X X, Wang J, et al. Discovery of
sesquiterpenoids from the roots of Chloranthus henryi
Hemsl. var. hupehensis (Pamp.) K. F. Wu and their anti-
inflammatory activity by IKBa/NF-xB p65 signaling
pathway suppression [J]. Bioorg Chem, 2024, 147:
107420.

[9] Zhang DY, Yang H, Wang J, et al. Structurally diverse
amides from Chloranthus henryi var. hupehensis and their
anti-inflammatory ~ activities by  blocking Akt
phosphorylation [J]. Bioorg Chem, 2024, 143: 107017.

[10] PrachtP, Bohle F, Grimme S. Automated exploration of the
low-energy chemical space with fast quantum chemical

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

methods [J]. Phys Chem Chem Phys, 2020, 22(14): 7169-
7192.

Coitifio E L, Tomasi J, Cammi R. On the evaluation of the
solvent polarization apparent charges in the polarizable
continuum model: A new formulation [J]. J Comput Chem,
1995, 16(1): 20-30.

Miertus S, Tomasi J. Approximate evaluations of the
electrostatic free energy and internal energy changes in
solution processes [J]. Chem Phys, 1982, 65(2): 239-245.
Tomasi J, Persico M. Molecular interactions in solution:
An overview of methods based on continuous distributions
of the solvent [J]. Chem Rev, 1994, 94(7): 2027-2094.
Smith S G, Goodman J M. Assigning stereochemistry to
single diastereoisomers by GIAO NMR calculation: The
DP4 probability [J]. J Am Chem Soc, 2010, 132(37):
12946-12959.

Bohlmann F, Hartono L, Jakupovic J, et al. Guaianolides
related to arborescin from Artemisia adamsii [J].
Phytochemistry, 1985, 24(5): 1003-1007.

SiJ G, Zhang H X, Yu M, et al. Sesquiterpenoids from the
rhizomes of Atractylodes macrocephala and their
protection against lipopolysaccharide-induced neuroin-
flammation in microglia BV-2 cells [J]. J Funct Foods,
2021, 83: 104541.

Wu Q X, Yang A M, Shi Y P. Sesquiterpenoids from
Ligularia virgaurea spp. oligocephala [J]. Tetrahedron,
2005, 61(44): 10529-10535.

Li B, Zhang D M, Luo Y M. A new sesquiterpene lactone
from the roots of Lasianthus acuminatissimus [J]. Acta
Pharm Sin B, 2006, 41(5): 426-430.

Wang L J, Xiong J, Liu S T, ef al. Sesquiterpenoids from
Chloranthus henryi and their anti-neuroinflammatory
activities [J]. Chem Biodivers, 2014, 11(6): 919-928.
Meng H, Li G Y, Dai R H, ef al. Chemical constituents of
Atractylodes chinensis (DC.) koidz [J]. Biochem Syst Ecol,
2010, 38(6): 1220-1223.

Yuan T, Zhang C R, Yang S P, ef al. Sesquiterpenoids and
phenylpropanoids from Chloranthus serratus [J]. J Nat
Prod, 2008, 71(12): 2021-2025.

Zhang S, Su Z S, Yang S P, et al. Four sesquiterpenoids
from Chloranthus multistachys [J]. J Asian Nat Prod Res,
2010, 12(6): 522-528.

Jan S P, Marian K, Elzbieta B, et al. Nehipetol and
nehipediol, furoeudesmanes of Nepeta hindostana [J].
Roczniki Chemii, 1976, 50(11): 1931-1946.

Hu B Y, Qin D P, Wang S X, et al. Novel terpenoids with
potent cytotoxic activities from Resina commiphora [J].
Molecules, 2018, 23(12): 3239.

Bohlmann F, Jakupovic J, Schuster A. 8-
Hydroxypegolettiolide, a sesquiterpene lactone with a new
carbon skeleton and further constituents from Pegolettia
senegalensis [J]. Phytochemistry, 1983, 22(7): 1637-1644.

[Friesmit £ AF]



