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A new labdane-type diterpenoid from branches and leaves of Aphanamixis
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Abstract: Objective To study chemical constituents and neuroprotective activities of the branches and leaves of Aphanamixis
polystachya. Methods Monomer compounds were obtained through separation and purification using various chromatographic
techniques including silica gel column chromatography, reversed-phase ODS column, Sephadex LH-20, semi-preparative HPLC, and
recrystallization. Their structures were elucidated by modern spectroscopic methods including nuclear magnetic resonance (NMR),

high-resolution electrospray ionization mass spectrometry (HRESIMS), infrared spectroscopy (IR), ultraviolet spectroscopy (UV), and

RS EHER: 2026-05-12

HEE&WH: EXREARPEEEIH (32160102)

TEEEN: MBS, &, WILFidE, TR RARZAIM T . E-mail: 2649842443 @qq.com

#EEFSE— R BUE, Lo, WURFIAE, W D RARZS: . E-mail: puwanjunl008@163.com

HBEEE: & %, L BIFFSLG, WRIC07 Ry e IR 25 Dk /4248 S5FA . E-mail: nylzhang@163.com
WEAR, B, WA, BT R RAR G AL F A IR 259 7T . E-mail: wdpan@163.com



- 5790 « PER 202688 B57% HI15H  Chinese Traditional and Herbal Drugs 2026 August Vol. 57 No. 15

single-crystal X-ray diffraction analysis. Results A total of 21 compounds were isolated from the branches and leaves of A.
polystachya, identified as, (2R,5R,8S5,9S,10R)-1-[(E)-5-hydroxy-3-methylpent-3-en-1-yl]-4,4,8,10-tetramethyldecahydronaphthalene-2,8-
diol (1), (1S,4aS,7R,8R,8aS)-decahydro-8-[(3E)-5-hydroxy-3-methyl-3-penten-1-yl]-4,4,7,8a-tetramethyl-1,7-naphthalenediol (2),
3B,8a,15-trihydroxy-13-labdane (3), 8f3,15-dihydroxy-ent-labda-13E-en-3-one (4), labd-13(E)-ene-8a,15-diol (5), labd-13(£)-ene-8a-
hydroxy-15-acetate (6), labda-7,13E-dien-15-0l (7), labda-8,13 E-dien-15-o0l (8), brachytylin D (9), labda-8(17),13E-dien-15-0l (10),
selin-11-en-4a-ol (11), ( & )-selin-11-en-4a-ol (12), (1S,5R,9R)-10,10-dimethyl-2,6-dimethylenebicyclo[7.2.0Jundecane-5-0l (13),
caryophyllenol-II (14), ciwujiatone (15), lyoniresinol (16), isolariciresinol (17), (*)-ficusesquilignan A (18), ficusesquilignan B (19),
syringaresinol (20), methyl rosmarinate (21). Conclusion Compound 1 is a novel compound designated as labdane diterpenoid Z.
Compounds 2—4, 9, 11—15, and 18—21 are isolated from genus Aphanamixis for the first time, which further enriches the chemical
component database of the genus Aphanamixis. Furthermore, biological activity assays reveals that compound 21 exhibits
neuroprotective activity.

Key words: branches and leaves of Aphanamixis polystachya (Wall.) R. N. Parker; labdane diterpenoid Z; methyl rosmarinate;

caryophyllenol-II; ciwujiatone; neuroprotective activity
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Table 1 'H-NMR (600 MHz, CDCls) and 3C-NMR (150
MHz, CDCl) data of compound 1

DA dc OH

la 48.8 0.84 (1H, overlapped)

1B 1.96 (1H, d, J = 10.8 Hz)

2 64.6 3.80 (1H, m)

3a 50.8 1.06 (1H, overlapped)

3B 1.69 (1H, d, J =10.1 Hz)
34.7

5 55,5 0.85(1H, m)

6a 20.1 1.19 (1H, m)

6B 1.59 (1H, d, J = 13.5 Hz)

To 441 1.36 (1H,td, J =12.6, 4.2 Hz)

B 1.80 (1H, dt, J = 12.6, 3.0 Hz)
74.0
60.8 1.08 (1H,t,J=12.6 Hz)

10 40.6

11a 236 1.32(1H, m)

118 1.52 (1H, m)

12 23.6 2.05(2H, m)

13 427

14 123.7 5.36 (1H,t,J=6.6 Hz)

15 58.8 4.04 (2H, dt,J=12.0, 6.6 Hz)

16 164 1.62 (3H,s)

17 238 1.06(3H,s)

18 335 0.87(3H,5s)

19 16.7 0.77 (3H, s)

20 22.4 0.77 (3H, s)
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2.20 (1H, td, J = 12.6, 12.3, 5.4 Hz, H-12a), 2.08 (1H,
td, J = 12.6, 4.5 Hz, H-12b), 1.70 (3H, s, H-16), 1.15
(3H, s, H-17), 0.97 (1H, d, J = 2.4 Hz, H-5), 0.95 (3H,
s, H-18), 0.88 (3H, s, H-20), 0.86 (3H, s, H-19);

NOESY = -

1 £&4 1 #5%%E '"H-"H COSY (— )+ NOESY (—----=)
Fig. 1 Key 'H-'H COSY (— ), NOESY (—---- =) correlations of compound 1

13C-NMR (150 MHz, CDs0D) ¢: 140.7 (C-13), 124.3
(C-14), 74.7 (C-8), 65.3 (C-1), 62.3 (C-9), 59.4 (C-15),
56.9 (C-5), 51.8 (C-3), 49.9 (C-2), 44.9 (C-7), 44.1 (C-
12), 41.7 (C-10), 35.5 (C-4), 34.1 (C-17), 25.2 (C-11),
24.0 (C-20), 22.9 (C-19), 21.2 (C-6), 16.5 (C-16), 17.2
(C-18)o LA FEH 5 Sk i i Fe A — g Ue), Wi %5 ¢

ZAL &N (1S,4aS,7R,8R.8aS)-1 &-8-[(3E)-5-%
FE-3-FHE-3- R -1-5E1-4,4,7,8a- VU H JE-1,7-25 I,
&Y 3: AL CFED . 'TH-NMR (600 MHz,
CD;0D) 6: 5.37 (1H, t, J= 7.2 Hz, H-14), 4.08 (2H, d,
J=6.6 Hz, H-15), 3.17 (1H, dd, J= 11.4, 4.8 Hz, H-3),
2.19 (1H, td, J= 12.6, 5.4 Hz, H-12a), 2.05 (1H, td, J =
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——Ecptl ECD of 1
""" Caled ECD of (2R, 5R, 88, 9S, 10R)-1
= = =Caled ECD of (25, 58, 8R, 9R, 105)-1
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Fig.2 Experimental and calculated ECD spectra of

compound 1

12.6, 4.5 Hz, H-12b), 1.87 (1H, m, H-9) 1.69 (3H, s, H-
16), 1.60 (2H, m, H-2), 1.59 (1H, m, H-1a), 1.25 (1H,
m, H-1b), 1.13 (3H, s, H-17), 0.99 (3H, s, H-18), 0.94
(1H,dd, J=11.7, 2.4 Hz, H-5), 0.85 (3H, s, H-20), 0.77
(3H, s, H-19); '3C-NMR (150 MHz, CD;0D) ¢: 140.8
(C-13), 124.2 (C-14), 79.5 (C-3), 74.8 (C-8), 62.3 (C-
9), 59.4 (C-15), 56.5 (C-5), 45.0 (C-12), 44.2 (C-7),
40.1 (C-4), 39.9 (C-10), 39.4 (C-1), 28.7 (C-18), 27.8
(C-2), 25.3 (C-17), 23.8 (C-11), 21.3 (C-6), 16.4 (C-
16), 16.2 (C-19), 16.1 (C-20). LA_E%¥E 5 CiikikiE
AR -, MEEZLEWAHN 3B8alS5-
trihydroxy-13-labdane.

WAEY) 4: AL CFED . 'TH-NMR (600 MHz,
CDCl3) 0: 5.43 (1H, tq, J = 14.1, 7.2 Hz, H-14), 4.16
(2H, m, H-15), 2.59 (1H, ddd, J = 15.9, 11.7, 6.9 Hz,
H-2a), 2.39 (1H, ddd, J=15.9, 6.3, 3.3 Hz, H-2b), 2.17
(1H, ddd, J=13.8, 10.5, 6.6 Hz, H-12a), 2.07 (1H, ddd,
J=13.8,10.2, 5.1 Hz, H-12b), 1.70 (3H, brs, H-16),
1.42 (1H, m, H-5), 1.20 3H, s, H-17), 1.14 (1H, t, J =
4.2 Hz, H-9), 1.10 (3H, s, H-18), 1.02 (3H, s, H-19),
0.96 (3H, s, H-20); '3C-NMR (150 MHz, CDCl;) o:
216.9 (C-3), 140.7 (C-13), 123.5 (C-14), 73.8 (C-8),
60.3 (C-9), 59.4 (C-15), 55.3 (C-5), 47.7 (C-4), 44.0 (C-
12), 42.8 (C-7), 38.9 (C-10), 38.4 (C-1), 34.1 (C-2),
26.4 (C-18), 23.9 (C-11), 23.9 (C-17), 21.5 (C-6), 21.5
(C-19), 16.6 (C-16), 15.0 (C-20). LA EHd 5 SCik4k
TEFA— 07, S8 1A S 8B,15-dihydroxy-
ent-labda-13E-en-3-one.

&Y 5. A s & (HEED . 'TH-NMR (600 MHz,

CDCl3) 0: 5.41 (1H,t,J=6.9 Hz, H-14), 4.11 (2H, ddd,
J=12.0, 6.9 Hz, H-15), 2.07 (1H, d, J = 6.6 Hz, H-
12a), 2.06 (1H, d, J= 9.9 Hz, H-12b), 1.83 (1H, dt, J =
3.3, 12.3 Hz, H-7b), 1.67 (3H, s, H-16), 1.63 (1H, t,
J=3.0 Hz, H-2b), 1.61 (1H, m, H-1b), 1.61 (1H, t, J =
3.6 Hz, H-2a), 1.57 (1H, dt, J = 13.7, 3.6 Hz, H-6b),
1.50 (1H, m, H-11a), 1.40 (1H, m, H-11b), 1.35 (2H,
dd, J=12.6, 4.0 Hz, H-3b, 7a), 1.23 (1H, qd, J= 13.3,
3.2 Hz, H-6a), 1.13 (1H, dd, J = 4.2, 13.5 Hz, H-3a),
1.11 (3H, s, H-17), 1.04 (1H, t, J = 4.2 Hz, H-9), 0.95
(1H, dd,J=12.9, 3.9, Hz, H-1a), 0.90 (1H, dd, J=12.3,
2.1 Hz, H-5), 0.84 (3H, s, H-18), 0.77 (3H, s, H-19),
0.76 (3H, s, H-20); '*C-NMR (150 MHz, CDCl;) ¢:
140.7 (C-13), 123.4 (C-14), 74.2 (C-8), 61.2 (C-9), 59.2
(C-15), 56.2 (-6), 44.5 (C-7), 43.0 (C-12), 42.1 (C-3),
39.8 (C-10), 39.3 (C-1), 33.5 (C-18), 33.3 (C-4), 24.0 (C-
17),23.6 (C-11), 21.6 (C-19), 20.7 (C-5), 18.5 (C-2), 16.5
(C-16),15.6 (C-20). LA F-Hidim -5 Sk aE A — 508,
% B %A AN labd-13(E)-ene-8a,15-diol

e 6: TLEMIRY). 'H-NMR (600 MHz,
CDCl3) d: 5.31 (1H, td, J = 7.2, 1.5 Hz, H-14), 4.54
(2H, J = 12.3, 6.9 Hz, H-15), 2.01 (3H, s, -COCH3),
1.68 (3H, s, H-16), 1.09 (3H, s, H-17), 0.83 (3H, s, H-
19), 0.76 (3H, s, H-18), 0.75 (3H, s, H-20); 3C-NMR
(150 MHz, CDCl3) 8: 171.2 (C=0), 143.5 (C-13), 118.1
(C-14), 74.1 (C-8), 61.5 (C-15), 61.3 (C-9), 56.2 (C-5),
44.7 (C-7), 42.9 (C-12), 42.0 (C-3), 39.8 (C-10), 39.3
(C-1), 33.5 (C-4), 33.3 (C-18), 23.8 (C-17), 23.4 (C-
11), 21.6 (C-19), 21.1 (C-6), 20.6 (CH3), 18.5 (C-2),
16.7 (C-16), 15.6 (C-20). LA L% 5 k4R A4
—E), WA A YN 1labd-13(E)-ene-8a,15-
ylacetate.

EY) 7: AL CHFED . 'TH-NMR (600 MHz,
CDClLy) 6: 5.41 (1H, t, J = 6.9 Hz, H-14), 5.40 (1H, m,
H-7), 4.16 (2H, d, J = 6.9 Hz, H-15), 1.69 (3H, s, H-
17), 1.67 (3H, s, H-16), 0.87 (3H, s, H-19), 0.85 (3H, s,
H-18), 0.75 (3H, s, H-20); "BC-NMR (150 MHz,
CDCl3) d: 140.6 (C-13), 135.4 (C-8), 123.5 (C-14),
122.5 (C-7), 59.6 (C-15), 54.6 (C-9), 50.3 (C-5), 42.4
(C-3), 42.2 (C-12), 39.3 (C-1), 36.9 (C-10), 33.3 (C-
18), 33.1 (C-4), 25.7 (C-11), 24.0 (C-6), 22.3 (C-17),
22.0 (C-19), 18.9 (C-2), 16.5 (C-16), 13.7 (C-20). Lk
RS SCERIRIE JE AR — 220, WU e E N
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15-hydroxy-7,13E-labdadiene.

&) 8: 4 i (FFEE) . 'TH-NMR (600 MHz,
CDCls) d: 5.42 (1H, t, J = 6.6 Hz, H-14), 4.15 (2H, d,
J=6.9 Hz, H-15), 1.70 (3H, s, H-17), 1.57 (3H, s, H-
16), 0.94 (3H, s, H-19), 0.88 (3H, s, H-18), 0.83 (3H, s,
H-20); '3C-NMR (150 MHz, CDCl;) : 140.8 (C-13),
140.3 (C-9), 126.2 (C-8), 122.8 (C-14), 59.5 (C-15),
52.0 (C-5), 42.0 (C-3), 40.3 (C-12), 39.2 (C-10), 37.1
(C-1), 33.8 (C-7), 33.5 (C-4), 33.5 (C-18), 27.0 (C-11),
21.8 (C-20), 20.2 (C-19), 19.6 (C-17), 19.2 (C-2),
19.2 (C-6),16.5 (C-16). LA % 5 SCHk s A
— Y, B e S YN labda-8,13E-dien-15-ol.

&Y 9. 45 & CHEE . 'TH-NMR (600 MHz,
CDCls) 0: 6.88 (1H, dd, J=17.1, 10.8 Hz, H-13), 5.48
(1H, t, J=7.6 Hz, H-12), 5.21 (1H, d, J= 17.1 Hz, H-
14a), 5.12 (1H, d, J = 10.8 Hz, H-14b), 3.22 (1H, dd,
J=11.7,4.5 Hz, H-3), 2.37 (1H, m, 11a), 2.19 (1H, m,
H-11b), 1.87 (1H, m, H-2a), 1.87 (1H, m, H-7a), 1.80
(3H, s, H-16), 1.71 (1H, m, H-1a), 1.67 (1H, m, H-6a),
1.66 (1H, m, H-2b), 1.42 (1H, m, H-7b), 1.33 (1H, m,
H-6b), 1.30 (1H, m, H-9), 1.19 (3H, s, H-17), 1.10 (1H,
ddd, J=12.6, 12.3, 4.2 Hz, H-1b), 0.99 (3H, s, H-18),
0.93 (1H, dd, J=12.0, 2.0 Hz, H-5), 0.86 (3H, s, H-20),
0.77 (3H, s, H-19); '3C-NMR (150 MHz, CDCl;) §:
133.6 (C-12), 133.5 (C-14), 131.3 (C-13), 114.2 (C-
15), 78.8 (C-3), 74.2 (C-8), 62.0 (C-9), 55.2 (C-5), 44.0
(C-7),39.0 (C-4), 38.8 (C-10), 38.3 (C-1), 28.3 (C-18),
27.3 (C-2), 24.6 (C-17), 23.3 (C-11), 20.2 (C-6), 20.1
(C-16), 15.7 (C-20), 15.6 (C-19). LA_EH¥5 5 30 lkAR
TEHEA 22, B IZEYIN brachytylin D

&Y 10: Atgsd (HED. 'H-NMR (600
MHz, CDCl3) 6: 5.39 (1H, t, J = 6.9 Hz, H-14), 4.82
(1H, overlapped, H-17a), 4.51 (1H, overlapped, H-
17b), 4.15 (2H, d, J = 6.9 Hz, H-15), 1.67 (3H, s, H-
16), 0.87 (3H, s, H-19), 0.85 (3H, s, H-18), 0.75 (3H, s,
H-20); BC-NMR (150 MHz, CDCl3) J: 148.8 (C-8),
140.8 (C-13), 123.1 (C-14), 106.4 (C-17), 59.6 (C-15),
56.5 (C-9), 55.7 (C-5), 42.3 (C-3), 39.8 (C-10), 39.29
(C-1), 38.6 (C-7), 38.5 (C-12), 33.8 (C-4), 33.7 (C-18),
24.6 (C-6), 21.9 (C-2), 21.9 (C-19), 19.5 (C-11), 16.5 (C-
16), 14.6 (C-20). LA FH 5 SCfARIE A — 323,
W B ZAL AN labda-8 (17),13E-dien-15-ol.

tEY 11: LEMRY) . "H-NMR (600 MHz,

CDCls) 6: 5.28 (1H, s, H-3), 4.72 (2H, s, H-12), 3.55
(1H, dd, J=9.9, 6.6 Hz, H-1), 1.75 (3H, s, H-15), 1.60
(3H, s, H-13), 0.76 (3H, s, H-14); 13C-NMR (150 MHz,
CDCl3) 6: 150.8 (C-11), 135.5 (C-4), 119.6 (C-3), 108.7
(C-12), 76.6 (C-1), 46.8 (C-7), 46.1 (C-5), 37.6 (C-10),
35.2(C-9), 32.5 (C-2), 28.6 (C-8), 26.5 (C-6), 21.0 (C-
13),21.0 (C-15),9.7 (C-14). PL_E¥dE 5 ki
AP, WU ZA BN o- P BB

&Y 12: EEOHPRY. "H-NMR (600 MHz,
CDCls) d: 4.70 (2H, brs, H-12), 1.74 (3H, brs, H-13),
1.11 (3H, s, H-15), 0.88 (3H, s, H-14); 3C-NMR (150
MHz, CDCl3) d: 150.8 (C-11), 108.3 (C-12), 72.4 (C-
4), 55.0 (C-5), 46.5 (C-7), 44.8 (C-3), 43.5 (C-1), 41.2
(C-9), 34.8 (C-10), 27.0 (C-8), 26.2 (C-6), 22.8 (C-13),
21.2 (C-15), 20.7 (C-2), 18.8 (C-14). LA E¥dE 5
BRARTE FE A — S, WSz G (£)-selin-
11-en-4a-ol.

& 13: iR IR Y. "TH-NMR (600 MHz,
CDCls) d: 5.04 (1H, s, H-15a), 4.95 (1H, s, H-15b),
478 (1H, d, J= 1.5 Hz, H-14a), 4.76 (1H, t, J= 1.5 Hz,
H-14b), 4.08 (1H, ddd, J = 9.0, 3.9, 0.9 Hz, H-5), 2.51
(1H, m, H-2b), 2.30 (2H, ddd, J = 18.0, 9.3, 5.4 Hz, H-
3), 2.04~1.98 (2H, m, H-1, 9), 1.97 (1H, m, H-2a),
0.97 (6H, s, H-12, 13); '3C-NMR (150 MHz, CDCl5)
5:152.6 (C-8), 151.4 (C-4), 113.6 (C-15), 109.2 (C-14),
75.3 (C-5), 54.4 (C-1), 43.9 (C-9), 38.9 (C-10), 34.3 (C-
6), 33.5 (C-11), 32.7 (C-2), 32.6 (C-13), 30.8 (C-3),
30.1(C-7),22.1(C-12) LA FE¥a 5 S0k RkiE A —
26, # % E 1A A Y N(1S,5R,9R)-10,10-dimethyl-
2,6-dimethylenebicyclo[7.2.0]-undecane-5-ol.

&Y 14: wE AR Y) . "TH-NMR (600 MHz,
CDCls) 6: 5.56 (1H, td, J= 8.1, 1.5 Hz, H-3), 4.78 (1H,
dd, /=114, 5.7 Hz, H-5a), 4.73 (1H, q, J= 2.1 Hz, H-
14a), 4.49 (1H, t, J = 2.4 Hz, H-14b), 2.68 (1H, q, J =
9.3 Hz, H-5b), 2.17 (1H, m, H-2b), 2.09 (1H, m, H-1),
1.97 (1H, m, H-2a), 1.84 (1H, m, H-7a), 1.75 (1H, m,
H-6), 1.69 (1H, m, H-10a), 1.64 (3H, s, H-15), 1.61
(1H, m, H-7b), 1.55 (1H, m, H-10b), 1.01 (3H, s, H-
12), 0.96 (3H, s, H-13); '3C-NMR (150 MHz, CDCl5)
J5: 154.8 (C-8), 137.8 (C-4), 126.1 (C-3), 109.8 (C-14),
69.8 (C-5), 50.4 (C-1), 42.7 (C-9), 39.8 (C-10), 34.4 (C-
6), 33.3 (C-11), 32.6 (C-13), 30.1 (C-7), 28.7 (C-2),
22.9 (C-12), 15.7 (C-15). LA E3d 5 Sk 4RiE FE A
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— BT, WS E AW caryophyllenol-11.

th & 15: LEERY). 'H-NMR (600 MHz,
CD;0D) 8: 7.41 (2H, s, H-2, H-6), 6.74 (2H, s, H-2',
6", 4.66 (1H, d, J = 8.2 Hz, H-7"), 4.29 (1H, m, H-8),
425 (1H, dd, J = 8.6, 4.8 Hz, H-9a), 4.20 (1H, t, /= 8.4
Hz, H-9b), 3.93 (6H, s, 3, 3'-OCH3), 3. 87 (6H, s, 5, 5'-
OCH3), 3.68 (2H, dd, J= 11.4, 5.0 Hz, H-9"), 2.67 (1H,
m, H-8"); 3C-NMR (150 MHz, CD;0D) §: 200.3 (C-
7), 149.3 (C-3), 149,3 (C-3"), 149.2 (C-5), 149.2 (C-5),
141.9 (C-4), 136.3 (C-4"), 132.9 (C-1"), 128.6 (C-1),
107.8 (C-2), 107.8 (C-6), 105.3 (C-2"), 105.3 (C-6,
85.5 (C-7"), 71.6 (C-9), 61.4 (C-9", 56.9 (5, 5-OCH3),
56.8 (3, 3-“OCH3), 55.1 (C-8", 50.1 (C-8). Ll ¥
B SCHRRTE J A — 50281, W ez A A e R T
il -

B 16: ZLEREMRY) . 'H-NMR (600 MHz,
CD;0D) ¢: 6.59 (1H, s, H-8), 6.39 (2H, s, H-2', 6'), 4.32
(1H, d, J= 5.6 Hz, H-4), 3.60 (1H, m, H-2a), 3,35 (1H,
m, H-2a), 3.50 (2H, m, H-3a), 1.97 (1H, m, H-3), 2.71
(1H, dd, J=15.0, 4.8 Hz, H-1), 2.58 (1H, dd, J = 15.0,
11.4 Hz, H-1b), 1.63 (1H, m, H-2), 3.74 (6H, s, 5, 7-
OCH3), 3.86 (3H, s, 3-OCH3), 3.38 (3H, s, 5-OCH3);
I3BC-NMR (150 MHz, CDs0D) 6: 149.0 (C-3",5"), 148.7
(C-5), 147.7 (C-7), 139.3 (C-17), 138.9 (C-6), 134.5 (C-
4'), 130.2 (C-9), 126.2 (C-10), 107.8 (C-8), 106.8 (C-
2", 6", 66.8 (C-3a), 64.1 (C-2a), 60.1 (5-OCH3), 56.7
(3", 5-OCH3), 56.6 (7-OCH3), 42.3 (C-3), 40.9 (C-2),
33.6 (C-1). DA E3¥E 5 0l B A — 50, i
EZN AW N lyoniresinol »

WE 17: WERIRYI. "H-NMR (600 MHz,
CDCls) 0: 6.84 (1H, d, J = 8.0 Hz, H-5), 6.65 (1H, dd,
J=18.0, 2.0 Hz, H-6), 6.59 (1H, d, J = 2.0 Hz, H-2),
6.57 (1H, s, H-2", 6.28 (1H, s, H-5", 3.88 (1H, d, J =
11.0 Hz, H-7), 3.85 (3H, s, 3-OCH3), 3.82 (3H, s, 3-
OCH3), 3.77 (1H, dd, J=11.1,2.7 Hz, H-9a), 3.51 (1H,
dd, J = 11.2, 5.5 Hz, H-9b), 3.72 (2H, m, H-9), 2.81
(1H,dd, J = 15.8, 11.8 Hz, H-7'a), 2.72 (1H, dd, J =
15.8,4.7 Hz, H-7'b), 2.02 (1H, m, H-8"), 1.84 (1H, ddq,
J=13.2,8.3,2.7Hz); BC-NMR (150 MHz, CDCl;) ¢:
146.8 (C-3"), 144.9 (C-3), 144.3 (C-4'), 143.7 (C-4),
137.1 (C-1), 132.9 (C-6'), 127.6 (C-1"), 122.5 (C-6),
115.7 (C-5"), 114.4 (C-5), 111.5 (C-2), 110.2 (C-2,
66.6 (C-9", 632 (C-9), 56.1 (3-OCH3), 56.0 (3-

OCHs), 48.1 (C-7),48.1 (C-8),40.3 (C-8",33.5 (C-7".
DA Bl 5 iR T R A — BB, e A E
NFAEHAEER

&Y 18: LEHRY. "H-NMR (600 MHz,
CDCl3) 0: 6.95 (1H, s, H-2"), 6.90~6.89 (2H, overlapped,
H-5",2%, 6.85 (1H, d, J = 8.1 Hz, H-5), 6.82 (1H, dd,
J=8.1,2.1 Hz, H-6"), 6.74 (1H, dd, J= 8.4, 1.8 Hz, H-
6", 6.63 (2H, s, H-2, 6),4.99 (1H, t, J=4.5 Hz, H-7"),
4.76 2H,dd,J=11.1,4.5Hz H-7,7"),4.33~4.25 (2H,
overlapped, H-9a, 9'a), 4.12 (1H, m, H-8""), 3.95~3.92
(3H, overlapped, H-9b, 9, 9"a), 3.91 (3H, s, 3-
OCH3), 3.89 (6H, s, 3, 5-OCH3), 3.89 (3H, s, 5'-
OCHz), 3.50 (1H, d, J = 12.0 Hz, H-9'b), 3.16~3.07
(2H, overlapped, H-8, 8'); 3C-NMR (150 MHz, CDCls)
0:153.6 (C-3), 153.6 (C-5), 146.9 (C-3"), 146.8 (C-3"),
145.5 (C-4"), 145.0 (C-4"), 138.0 (C-1), 134.6 (C-4),
132.8 (C-1", 131.4 (C-1"), 119.1 (C-6"), 118.9 (C-6"),
114.5 (C-5"), 114.3 (C-5"), 108.8 (C-2"), 108.5 (C-2"),
102.9 (C-2), 102.9 (C-6), 87.3 (C-8"), 86.2 (C-7), 85.9
(C-7", 72.7 (C-7"), 72.3 (C-9), 71.7 (C-9), 60.7 (C-
9", 56.4 (3, 5-OCH3), 56.1 (3', 3"-OCH3), 54.7 (C-
8),54.2 (C-8"). LA EHHs 5 SRR IE 2L A — 2B,
WS R ZWAEYIN (£)-ficusesquilignan A .

&Y 19: LEHRY. "H-NMR (600 MHz,
CDCl3) 0: 6.96 (1H, d, J = 1.8 Hz, H-2), 6.95 (1H, dd,
J=18.0, 1.8 Hz, H-6), 6.90 (1H, d, J = 8.0 Hz, H-5),
6.88 (1H, d,J=8.1 Hz, H-5"), 6.87 (1H, d, J= 1.8 Hz,
H-2"), 6.82 (1H, dd, J= 8.0, 1.8 Hz, H-6"), 6.62 (2H,
s, H-2',6"),5.02 (2H, d, /= 8.7 Hz, H-7, 7", 4.75 (2H,
m, H-9a, 9'a), 4.29 (2H, m, H-9b, 9'b), 3.91 (3H, m, H-
2, 8", 9a),3.90 (12H, s, 3, 5, 3', 3"-OCH3), 3.56 (1H,
m, H-7"), 3.10 (2H, m, H-8, 8"); '*C-NMR (150 MHz,
CDCl3) o0: 153.3 (C-3"), 153.3 (C-5", 146.9 (C-3"),
146.6 (C-4), 145.5 (C-4"), 145.5 (C-5), 138.0 (C-1),
134.7 (C-4"), 132.8 (C-1"), 132.0 (C-1"), 120.5 (C-6"),
119.1 (C-6), 114.5 (C-2), 114.4 (C-5"), 109.9 (C-2"),
108.7 (C-3), 102.9 (C-2", 102.9 (C-6"), 89.2 (C-8"),
86.0 (C-7), 85.9 (C-7", 74.2 (C-7"), 72.2 (C-9", 71.7
(C-9), 60.7 (C-9"), 56.4 (3-OCHz3), 56.1 (3, 5, 3'-
OCHjz), 54.7 (C-8), 54.2 (C-8". LA ¥R 5 CilikikiE
FEAR— 32, MOS8 AWM ficusesquilignan B

&Y 20 % EIHRY) . 'TH-NMR (600 MHz,
CDCl) o: 6.58 (4H, s, H-2, 6, 2", 6", 4.73 2H, d, J =
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4.2 Hz, H-7,7", 428 (2H, m, H-9), 3.92 (2H, m, H-9"),
3.90 (12H, s, 3, 5, 3/, 5-OCH3), 3.10 (2H, m, H-8, 8');
BC-NMR (150 MHz, CDCl3) 6:147.3 (C-3), 147.3 (C-
5), 147.3 (C-3'), 147.3 (C-5"), 134.5 (C-4), 134.5 (C-
4'), 132.3 (C-1), 132.3 (C-17, 102.9 (C-2), 102.9 (C-
2", 102.9 (C-6), 102.9 (C-6"), 86.2 (C-7), 86.2 (C-7"),
72.0 (C-9), 72.0 (C-9"), 56.5 (3-OCH3), 56.5 (5-OCH3),
56.5 (3-OCH3), 56.5 (5-OCH3), 54.5 (C-8), 54.5 (C-
8. LA B S SRR S A — 3033, s e izl
AT ENRE.

&Y 21: EEM K. 'H-NMR (600 MHz,
CD;0D) 6: 7.53 (1H, d, J=15.9 Hz, H-7), 7.02 (1H, d,
J=2.1 Hz, H-2), 6.93 (1H, dd, J = 8.1, 2.1 Hz, H-6),
6.75 (1H, d, J = 8.1 Hz, H-5), 6.69 (1H, d, J= 2.1 Hz,
H-2%, 6.67 (1H, d, J = 7.9 Hz, H-5"), 6.55 (1H, dd, J =
8.1, 2.1 Hz, H-6"), 6.24 (1H, d, J = 15.9 Hz, H-8), 5.17
(1H, dd, J=17.8, 5.0 Hz, H-8"), 3.67 (3H, 5, -COOCH3),
3.01 (2H, m, H-7"); BC-NMR (150 MHz, CD;0OD) d:
172.2 (C-9%, 168.3 (C-9), 150.0 (C-4), 148.0 (C-7),
146.8 (C-3), 146.2 (C-3'), 1454 (C-4'), 128.7 (C-1"),
127.5 (C-1), 123.2 (C-6), 121.8 (C-6"), 117.5 (C-2'), 116.5
(C-5), 1163 (C-5", 115.2 (C-2), 114.1 (C-8), 74.7 (C-8"),
52.7(9-COOCH3), 37.9 (C-7"). LA ¥l 5 kiR iE 5
AR—F, W B A A IR R F S -

3.2 MHEFRPFEMHSEER

X L AR A I o 5 45 21 13 o Ak A W AT
Ho0, 753 1) PC-12 H 100 22 LR V5 14 i3k » 45
Bk (R 2), &Y 21 Aty e R, #
PrEIk 64.20%, WEM T Ve (30.14%);
WEP 17, 16 3. 1. 15 RZ; WA 2 fRYTE R
550 X — RIBER LB AEAE B A SRR 1)
TRy, NG ST RAPE IR AT IR IR T 454 1)
WK BLE | FEAil
4 e

AH TR R G R A 2 Pl 7 5
FAR, MR B4 21 MLEW, G528
RP R B e s . f5mh . AR R LRI
& HAAEW 1 i HAeke 8 s, wih
FHAEREM G Z; A 2~4. 9. 11~15. 18~
21 BN E RN ZHE I A s R, B FEE
T LR JE A A A R o A A ORI MR
L R IR, RIEFIR S (21 X% H.0.1% 31 PC-
12 M B R _ e, T fE iR

x2 HEYX H:0:F S8 PC-12 ARG R RIF(ER
Table 2 Protective effect of compounds on H202-induced

PC-12 cells injury

wEY AHMLAE IS % AR %
TH 100.00+0.14 100.00
H20: 55.70+2.49 0.00
Ve 69.05+1.25 30.14
61.40+4.03 12.87
57.44+4.36 3.93
61.74+4.66 13.63
15 60.74+3.42 11.38
16 61.90+4.19 14.00
17 63.16+1.18 16.84
21 84.14+6.52 64.20

Bt e 2 GRS ) o B A ) B R ORI R . A

WEFCI T LR AL 27 B 7y A RS i 2 OR3P

Wk, N2 R IRFIRATIT A TR PFI &

PR IRAT VRS AH 2 BB 25 M 0T AR B A TS24

W SRR
MBEFR PAAEHYFAREGEA G R
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