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One new lignan from Sarcandra glabra with anti-neuroinflammatory activities
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Abstract: Objective To study the chemical constituents of Sarcandra glabra and their anti-neuroinflammatory activities. Methods
The chemical constituents were isolated and purified by means of silica gel, Sephadex LH-20, ODS Cis column chromatography and
semi-preparative high performance liquid chromatography (HPLC). Then their structures were elucidated by spectroscopic analyses
(NMR, HRESIMS, and so on). All isolates were evaluated by Griess method for their anti-neuroinflammatory effect on inflammatory
cytokine release model in microglia (BV-2 cells) stimulated by lipopolysaccharide (LPS). Results A total of fourteen compounds
were isolated from 95% ethanol extract of S. glabra and identified as (7S,8S)-7,8,5',9'-tetrahydroxy-3'-methoxy-3,4-methy-
lenedioxy-1'-propane-neolignan (1), cleomiscosin D (2), balanophonin B (3), pinonesinol (4), pinostrobin (5), 7.,4'-
dimethylnaringenin (6), 2',6'-dihydroxy-4'-methoxydihydrochalcone (7), 3-[2-(4-hydroxy-3-methoxyphenyl)-3-(hydroxymethyl)-7-
methoxy-2,3-dihydro-1-benzofuran-5-yl] propyl (8), isofraxidin (9), eriodictyol (10), orobol (11), sawarachromone (12),
6,7-dimethoxycoumarin (13), rel-(3R,3'S,4R,4'S)- 3,3',4,4'-tetrahydro-6,6'-dimethoxy(3,3'-bi-2H-benzopyran)-4,4'-diol-4,4'-diol (14).
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In anti-neuroinflammatory assays, the results showed that the compounds 1, 3, 5, 6, 8, 10 and 11 exhibited anti-neuroinflammatory
activities, among which 1, 3 and 8 significantly inhibited the production of the inflammatory mediator NO, with ICso values ranging
from 2.71 pmol/L to 8.80 umol/L, which was better than indomethacin. Conclusion Compound 1 was a new lignan, named

sarcandrin A. Compounds 2, 3, 8, 10—12 and 14 were obtained from this plant for the first time. Moreover, three compounds

exhibited obvious inhibitory activity against nitric oxide production of the LPS-induced BV-2 cells.
Key words: Sarcandra glabra (Thunb.) Nakai; sarcandrin A; anti-neuroinflammatory; cleomiscosin D; balanophonin B; eriodictyol;

orobol; sawarachromone
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R 1 AP 1 HRHEIRSIEMBIERIE (600/150 MHz,
CDCls)
Table1 'H-NMR and ¥C-NMR data of compound 1
(600/150 MHz, CDCls)

{7/ DA oc OH
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2 106.6 6.89 (1H,d, J=1.8 Hz)

3 148.1
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5 1083  6.76 (1H,d, J=7.8 Hz)

6 119.8  6.87 (1H, dd, J=8.0, 1.8 Hz)
7 87.7 554 (1H, d, J=6.0 Hz)

8 542  3.55(lH, dd, J = 8.4, 6.0 Hz)
9 64.4  3.93(2H, m)

10 1012 5.94 (2H, s)
1 135.6
2 112.6  6.66 (1H, d, J = 3.3 Hz)
3 144.3
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6 1162 6.66 (1H, d, J = 3.3 Hz)
7 321 267(2H, m)
8 348  1.89 (2H, m)
9 625 3.70 (2H,t, J=6.3 Hz)
3'-OMe 562  3.88 (3H, s)
OH OH
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LEAMRE H-7 A1 H-8 R 5 H 40y 6.0 Hz(>5.0
Hz), PANHFOGERMELEY) 1 M EY 7S,
8SB7, fbA W% e N (7S,8S)-1-(3,4-methylenedioxy)-
2-0-(6-hydroxy-2-methoxy-4-omegahydroxy-propyl-
phenyl) propane-1,3-diol, £ Scifinder ¥4 & N
WEY, i NEIER A

& 2. BEtHE (B, ESI-MS m/z: 415.1
[M—H]", 4T3 A CaH209. H-NMR (600 MHz,
DMSO-de) &: 7.92 (1H, d, J = 9.3 Hz, H-4), 6.87 (1H,
s, H-5), 6.75 (2H, s, H-2', 6"), 6.32 (1H, d, J = 9.6 Hz,
H-3), 5.11 (1H, t, J = 5.4 Hz, H-8"), 4.96 (1H, d, J =
7.8 Hz, H-7"), 436 (1H, m, H-9'a), 3.78 (3H, s,

6-OCHs), 3.76 (6H, s, 3', 5-OCHj3), 3.67 (1H, m,
H-9'b); 1BC-NMR (150 MHz, DMSO-ds) J: 160.2
(C-2), 148.2 (C-3', 5"), 145.5 (C-6), 145.0 (C-4), 138.2
(C-9), 137.2 (C-7), 136.4 (C-4'), 131.9 (C-8), 125.9
(C-1Y, 113.4 (C-3), 111.5 (C-10), 105.8 (C-2', 6),
100.9 (C-5), 78.0 (C-8"), 76.8 (C-7"), 60.1 (C-9"), 56.3
(3", 5'-OCHy3), 56.0 (6-OCHa3). DL _E#¥E 5 CikiikiE
FEAR—FE, M E AW NRRIEE D.
WEY) 3: Tk R, ESI-MS m/z: 3711 [M—
Hl-» 48 TN CxpHu07. H-NMR (600 MHz,
CD30D) 8: 6.96 (1H, d, J = 2.1 Hz, H-3"), 6.94 (1H, d,
J = 1.8 Hz, H-3), 6.92 (1H, dd, J = 7.8, 1.8 Hz, H-5),
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6.85 (1H, dd, J = 8.1, 2.1 Hz, H-5), 6.82 (1H, d, J =
8.1 Hz, H-6'), 6.79 (1H, d, J = 8.1 Hz, H-6), 5.39 (1H,
d, J = 42 Hz, H-7), 5.23 (1H, d, J = 4.2 Hz, H-7),
4.28 (1H, m, H-9), 4.02 (1H, m, H-9"), 3.87 (3H, s,
2'-OCHj3), 3.86 (3H, s, 2- OCHs), 3.66 (1H, m, H-8"),
3.35 (1H, d, J = 4.8 Hz, H-8); 3C-NMR (150 MHz,
CD30D) §: 179.7 (C-9), 149.4 (C-2"), 149.2 (C-2),
148.2 (C-1%, 147.4 (C-1), 133.2 (C-4"), 132.4 (C-4),
119.8 (C-59, 119.5 (C-5), 116.4 (C-6'), 116.1 (C-6),
110.6 (C-3"), 110.5 (C-3), 87.2 (C-7, 85.1 (C-7), 73.8
(C-9", 56.5 (C-8'), 56.4 (2-OCHz3), 54.4 (2-OCHsa),
51.0 (C-8). LA Rl 5 R IE HE A — B0, HkE
EZNEY T B,

WEY 4: TLEBKK, ESI-MS miz: 357.1 [M—
Hl-» 4 F 3N CxH20s. H-NMR (600 MHz,
CD30D) d: 6.95 (2H, d, J = 1.8 Hz, H-2, 2"), 6.79 (4H,
m, H-5, 6, 5', 6'), 471 (2H, d, J = 4.2 Hz, H-7, 7",
4.23 (2H, m, H-9a, 9’a), 3.86 (8H, s, 3, 3-OCHs,
H-9b, 9b), 3.84 (2H, dd, J = 9.0, 3.6 Hz, H-9b, 9),
3.14 (2H, m, H-8, 8'); 3C-NMR (150 MHz, CD;0D)
5 149.1 (C-3, 3), 147.3 (C-4, 4"), 133.8 (C-1, 1),
120.1 (C-6, 6%, 116.1 (C-5, 5'), 110.9 (C-2, 2'), 87.5
(C-7, 7), 72.6 (C-9, 9), 56.4 (C-8, 8, 55.4 (3,
3-OCHa). LA R%# 5 il B A — 50, il
EAWEM AR

&9 5: FEErEh CREED, ESI-MS m/z: 269.1
[M—H], 473N CisH1404. H-NMR (600 MHz,
CDCls) 6: 7.43 (5H, m, H-2'~6"), 6.07 (1H, d, J = 2.4
Hz, H-8), 6.05 (1H, d, J = 2.4 Hz, H-6), 5.40 (1H, dd,
J = 12.0, 3.0 Hz, H-2), 3.79 (3H, s, 7-OCHs), 3.06
(1H, dd, J = 16.5, 12.0 Hz, H-3), 2.80 (1H, dd, J =
16.5, 3.0 Hz, H-3); *C-NMR (150 MHz, CDCl3) ¢:
195.8 (C-4), 168.0 (C-7), 164.2 (C-5), 162.8 (C-9),
138.4 (C-19, 128.9 (C-2', 6, 126.2 (C-4), 126.2
(C-3', 5, 103.2 (C-10), 95.2 (C-6), 94.3 (C-8), 79.2,
(C-2), 55.7 (7-OCHys), 43.4 (C-3). LA L%k 5 iRk
TR A — Y, WO AN 73R R A
T
&) 6: FEM A, ESI-MS m/z: 299.1 [M—
H]f, /\¥ﬁj’3 C17H160501H-NMR (600 MHz, CDC|3)
d: 12.04 (1H, s, 5-OH), 7.38 (2H, d, J = 8.7 Hz, H-3’,
5%, 6.95 (2H, d, J = 8.7 Hz, H-2', 6), 6.07 (1H, d, J =
2.4 Hz, H-8), 6.04 (1H, d, J = 2.4 Hz, H-6), 5.36 (1H,

dd, J =13.2, 3.0 Hz, H-2), 3.83 (3H, s, 7-OCH3), 3.80
(3H, s, 4-OCH3), 3.09 (1H, dd, J = 18.0, 13.2 Hz,
H-3a), 2.79 (1H, dd, J = 17.4, 3.0 Hz, H-3b);
3C-NMR (150 MHz, CDCl3) §: 196.2 (C-4), 168.1
(C-7), 164.2(C-5), 163.0 (C-9), 160.2 (C-4"), 130.5
(C-1%, 127.9 (C-2"), 114.3 (C-3"), 103.2 (C-10), 95.2
(C-6), 94.3 (C-8), 79.1, (C-2), 55.8 (7-OCH3), 55.5
(4-OCHs), 43.3 (C-3). DL % 5 Sk e A —
#;0A, M ez AN 7,4 A A

WEY 7. R E S (REE, ESI-MS m/z:
2711 [M—H]", 77N CieH1604. *H-NMR (600
MHz, DMSO-dg) 6: 7.23 (5H, m, H-2~5), 5.97 (1H,
s, H-3), 3.74 (3H, s, 4-OCH3), 3.32 (2H, t, J = 7.2
Hz, H-a), 2.90 (2H, t, J = 7.8 Hz, H-p); 3C-NMR
(150 MHz, DMSO-ds) 6: 204.5 (C-p", 165.5 (C-2', 4/,
6", 141.6 (C-1), 128.4 (C-3, 5), 128.4 (C-2, 6), 125.9
(C-4), 104.6 (C-19, 93.3 (C-3', 5'), 55.4 (4"-OCHya),
45.3 (C-a), 30.1 (C-B)o LALEG#E 5 SCRkRIEFE A —
;W WS EIZNAYN 2,6 R4 R A
AEHREA.

A& 8: LRI A, ESI-MS m/z: 401.2
[M—H]", 43 F 3N CaaHs07. 'H-NMR (600 MHz,
CDs0D) 6: 6.95 (1H, d, J = 1.8 Hz, H-2"), 6.82 (1H,
dd, J = 8.1, 1.8 Hz, H-6"), 6.76 (1H, d, J = 8.1 Hz,
H-5"), 6.72 (2H, s, H-4, 6), 5.50 (1H, d, J = 6.3 Hz,
H-2), 4.07 (2H, m, H-10), 3.85 (3H, s, 7-OCHj3), 3.83
(1H, dd, J = 12.9, 6.0 Hz, H-13), 3.81 (3H, s,
3-OCHa), 2.65 (1H, t, J = 8.1 Hz, H-8), 2.03 (3H, s,
H-12), 1.92 (2H, m, H-9); BBC-NMR (150 MHz,
CD30D) 6: 173.1 (C-11), 149.1 (C-3), 147.7 (C-4"),
147.5 (C-7a), 145.3 (C-7), 136.1 (C-5), 134.7 (C-19),
130.0 (C-3a), 119.7 (C-6", 117.9 (C-4), 116.1 (C-5",
114.0 (C-6), 110.5 (C-2"), 89.0 (C-2), 65.0 (C-13),
65.0 (C-10), 56.7 (3-OCHs), 56.3 (7-OCHs), 55.4
(C-3), 32.9 (C-8), 31.8 (C-9), 20.8 (C-12). LA F-%i#s
5O oOE AR — 0, M izt &Y 3-
[2-(4-hydroxy-3-methoxyphenyl)-3-(hydroxymethyl)-
7-methoxy-2,3-dihydro-1-benzofuran-5-yl]propyl.

WEW9: AEEIRG & (FEE), ESI-MS m/z:
221.1 [M_H]f, /\¥ﬁy\j C11H1005. IH-NMR (600
MHz, CD30D) ¢: 7.79 (1H, d, J =9.4 Hz, H-4), 6.84
(1H, s, H-5), 6.19 (1H, d, J = 9.4 Hz, H-3), 3.93 (3H,
s, 6-OCHs), 3.88 (3H, s, 8-OCHs); 3C-NMR (150
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MHz, CDsOD) &: 163.2 (C-2), 147.2 (C-6), 146.3
(C-4), 145.4 (C-9), 144.4 (C-7), 135.9 (C-8), 112.6
(C-3), 112.0 (C-10), 104.8 (C-5), 61.5 (8-OCHs), 56.7
(6-OCHs). LA FAHE 5 SOk S A — 3001, i
TEVZME N T FEWE

&) 10: 38 70 € BUE 4, ESI-MS m/z: 287.1
[M—H], 433N CisH1206. *H-NMR (600 MHz,
CDs0D) §: 6.92 (1H, brs, H-2"), 6.79 (2H, m, H-5',
6", 5.90 (1H, d, J = 1.8 Hz, H-8), 5.88 (1H, d, J = 2.4
Hz, H-6), 5.28 (1H, dd, J = 12.6, 3.0 Hz, H-2), 3.07
(1H, dd, J = 17.1, 12.9 Hz, H-3), 2.69 (1H, dd, J =
17.1, 3.0 Hz, H-3); 3C-NMR (150 MHz, CDs0D) §:
197.8 (C-4), 168.4 (C-7), 164.8 (C-5), 164.8 (C-9),
146.9 (C-4'), 146.5 (C-3'), 131.8 (C-1"), 119.2 (C-6"),
116.2 (C-5"), 114.7 (C-2'), 103.3 (C-10), 97.0 (C-6),
96.2 (C-8), 80.5 (C-2), 44.1 (C-3). LA E¥¥E 5 ik
HRIE HEAR— O, WS T A SN S .

AW 11: B AR, ESI-MS m/z: 285.1 [M—
H", 43X N CisH10s. H-NMR (600 MHz,
CDs0D) ¢: 8.02 (1H, s, H-2), 7.02 (1H, d, J = 1.8 Hz,
H-2"), 6.84 (1H, dd, J = 8.4, 1.8 Hz, H-6"), 6.82 (1H, d,
J = 8.4 Hz, H-5'), 6.32 (1H, d, J = 1.8 Hz, H-8), 6.20
(1H, d, J = 2.1 Hz, H-6); ¥C-NMR (150 MHz,
CD30D) &: 182.2 (C-4), 166.2 (C-5), 163.8 (C-7),
159.7 (C-9), 154.8 (C-2), 146.8 (C-4'), 146.2 (C-3"),
124.8 (C-3), 123.8 (C-1), 121.7 (C-6), 117.4 (C-2)),
116.3 (C-5", 106.2 (C-10), 100.2 (C-6), 94.8 (C-8). LA
RS ORI GE B A — B, W ez SN
HEHED .

& 12: 4i/NeE iR CHEED, ESI-MS m/z: 305.1
[M_H]f, ﬁ?fﬁj’ﬂ C15H1407, IH-NMR (600 MHz,
DMSO-ds) &: 12.64 (1H, s, 5-OH), 6.45 (1H, s, H-3),
6.31 (1H, d, J = 2.1 Hz, H-8), 6.19 (1H, d, J = 2.1 Hz,
H-6), 4.34 (1H, dd, J = 8.4, 6.3 Hz, H-3"), 3.60 (3H, s,
COOCHs3), 3.07 (1H, dd, J = 17.1, 8.4 Hz, H-2"3), 2.87
(1H, dd, J = 17.1, 6.3 Hz, H-2b), 2.25 (3H, s, H-5;
BC-NMR (150 MHz, DMSO-dg) &: 202.7 (C-4"),
181.6 (C-4), 171.2 (C-1'), 164.9 (C-2), 164.4 (C-7),
161.5 (C-5), 157.7 (C-9), 109.7 (C-3), 103.8 (C-10),
99.1 (C-6), 94.0 (C-8), 52.8 (C-3"), 51.8 (COOCH:),
32.2 (C-2%),28.7 (C-5) LA b %h¥s 5 Skl 1 JE A —
U8, M A A YN (U .

&) 13: otk i (HEE, ESI-MS m/z: 205.0

[M—H], 2 T3 N CiH1004. H-NMR (600 MHz,
CDCls) §: 7.62 (1H, d, J = 9.6 Hz, H-4), 6.85 (1H, s,
H-5), 6.84 (1H, s, H-8), 6.29 (1H, d, J = 9.6 Hz, H-3),
3.95 (3H, s, 7-OCH3), 3.92 (3H, s, 6-OCHj);
13C-NMR (150 MHz, CDCls) §: 161.6 (C-2), 153.0
(C-7), 150.1 (C-9), 146.5 (C-6), 143.5 (C-4), 113.7
(C-10), 111.6 (C-3), 108.0 (C-5), 100.1 (C-8), 56.5
(6-OCHy3), 56.5 (7-OCHa). LA %3 5 kAR iE A
—E0, SR E YN 6,T- —HERFE R,

EY) 14: LEOHIREE, ESI-MS m/z: 357.1
[M—H]", 433N CoH2206. ™H-NMR (600 MHz,
CDCl3) 6: 6.90 (2H, d, J = 1.8 Hz, H-2, 2'), 6.88 (2H,
d, J = 8.4 Hz, H-5, 5), 6.82 (2H, dd, J = 8.4, 1.8 Hz,
H-4, 4, 4.74 (2H, d, J = 1.8 Hz, H-7, 7"), 4.24 (2H,
dd, J = 9.6, 6.9 Hz, H-9a, 9a’), 3.88 (2H, dd, J = 9.3,
3.6 Hz, H-9b, 9b’), 3.10 (2H, m, H-8, 8); 3C-NMR
(150 MHz, CDCls) 8: 146.8 (C-3, 3'), 145.4 (C-6, 6),
133.0 (C-1, 19, 119.1 (C-4, 4, 114.4 (C-5, 5'), 108.7
(C-2,2%,86.0 (C-7,7),71.8 (C-9, 9, 56.1 (3, 3-OCHa),
54.3 (C-8, 8). LI FH¥E 5 ke LA —320, i
%OE %A & W N rel-(3R,3'S,4R,4'S)-3,3',4,4'-
tetrahydro-6,6'-dimethoxy(3,3'-bi-2H-benzopyran)-4,
4'-diol.
32 MMAERIEMLING

SEH LPS JI B BV-2 28 B A YA 1 v 43 5
RE) 14N AP S KIS, R MTT
RIAT T A RS . 52 AT RRAMLE, 14 A4
A WIAE R E 50 umol/L i 40 MU 773 2 45 KT 80%.
SEIGERRI, TEAZGREEN 20 pmol/L B, b &
¥ 1. 3. 5. 6. 8. 10 Al 11 B S/ B/INB B 4
Ho (BV-2 4Hifd) H NO (17 A= AN [FIFE B 4 il 1
F o % Herb i) 22k T 60% B0 & T 52 B |
W (median inhibition concentration, 1Cso), L&
¥ 1. 3. 8 X NO = AARmAIHIHI/ER, 1Cso
20504 2,71 3.11. 8.80 pmol/L [IH X} e ng =5 o7
ICso= (36.43+3.54) umol/L]; tL&%) 6. 10 Al 11
T SN 5, 1Cs0 {43704 35.80. 12.93.
17.23 umol/L. #55H LK 2. 3.
4 e

PRZE JHE & FH XA R GRS — P G
B, BEECRY ORI sz 407, FERRERIRAT M 1)
RAFR R EEAEH . BV-2 412 X 2
R EA MR, 1T LRI e T AR
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=2 AW 1~14 X} LPS iESRY BV-2 4R NO =4/
HNHI1EF

Table 2 Inhibitory effect of 1—14 on LPS-induced NO
production in BV-2 cells

et 2% wam 2%
1 71.89+1.39 8 95.38+1.14
2 <50 9 <50
3 95.72+2.49 10 69.0910.40
4 <50 1 62.37+3.64
5 51.52 12 <50
6 70.00+4.97 13 <50
7 <50 14 <50

#3 &1, 3. 6. 8. 10 F1 11 5t LPS 5SAI BV-2 48
B NO F=4 pE B HIHIR E
Table 3 1Cso of compounds 1, 3, 6, 8, 10 and 11 on
LPS-induced NO production in BV-2 cells

HEY) ICso/(umol L.7)
1 8.80+0.82
3 2.71+0.70
6 35.80+0.61
8 3.11+1.42
10 12.93+1.57
1 17.23+1.00
W] I3 < 36.43+3.81

PRZZ a2, XA 2 R G 2 A I 2 R K
TR RAT T, A /N 5T 4 M AR T8 H B 22 PR 46 A
¥, F—PINE R RN, FEREBER. Fi,
Ot 20 R ot 24 o ot PR A 5 A 1) 88 SR e 5% A 282
IRATHEBMIRIT BA EEE L.

AT FUNES P B3 4% B (1Y) 95% L BEHE ELAY)
FEEERR T 1A MUEY), BFE 4 DARNEREMN
HEW 2N EERBED. 6 DNEIIRAA YL
2 MHABRA G, I EXATE ST LPS
S BV-2 RIERA NO 77 A FIFNHIEPE PR -
RPN, thEW 1. 3. 5. 6. 8. 10 fil 11 ¥R
H RGP & s e, Hhika 1. 3. 8 HfF
P BB RIEME (ICso fE /T 10 pmol/L, iz
BT BRI 24051 W35 37 ) o A TR RIS 7= 5 3 34 F b 2
B B AT A S S TE R T T B B
WEERSy, E T BB 48 SE T A3 B B
gt — BT R R AL 1 HF SRR .
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