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Abstract: In order to understand the chemical constituents of Clerodendranthus spicatus (Thunb.) C. Y. Wu, eleven
compounds were isolated from its aerial part cultivated in Hainan. On the basis of spectral data, their structures were
identified as: vomifoliol (1), (—)-syringaresinol (2), 3,4-dihydroxyphenylethl alcohol (3), sinesetin (4), 5,6,7,4'-
tetramethoxyflavone (5), 5-hydroxy-6,7,3',4'-tetramethoxyflavone (6), 6-hydroxy-5,7,4'-trimethoxyflavone (7),
5-hydroxy-6,7,3',4'-tetramethoxyflavanone (8), 3,3',5-trihydroxy-4',7-dimethoxyflavanone (9), pinoresinol (10)
and ursolic acid (11). Compounds 3, 9 and 10 were obtained from this species for the first time. The compounds
3-5 exhibited inhibitory activity against acetylcholinesterase.
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ME 7k B A3 B AL o) 32 20 SR L R
FKORBRFRIE. lESE =K. M. M
K. EERAE G REE 200 2AELED.
T BRI ER S, T R E RO,
I FLBE A5k 1 AR A S B A B 28 BEUR I AROR,
HEr B 2R R AT WUERES, W a TS
RUS, ARAERGE, BAERE K )P, .
ZHE AR DU S R ik, A
TSGR P2 I i R e B 2R AE
ATy, A U il R AR B 2k B L
SEHUI I L8R T 25 BUETS 73 BEAT AL 2 B 7
I of e B R AL B W AT 45 K % 08 S A S R
B, i R AR B A 0 25 B TR R AR A
A -

1 BRI %

1.1 AR AR

1 TAE & (Rl A PR A 7 =7 1 &
J7)s SHZ-D (m)fE 3 23 (g BE AR B & A TR
AT BP221S Ji4r 2 — - FEAL 32 Al R
HBRAT]); Bruker AV-500 Y B S A% RIE
PREAEAL(H BN TMS); Autospec300 Jfi 343 ; BSA-
100A HZNWEER( L H MY PE4ER) ) N-1000
(2L) 7 30 55 78 B AT CA-1111 ¥ ZK G A %E B
(b Z AR A R A F]); #EX Sephadex LH-20
(GE A 7]); ODS (20~45 um)(Fuji A #): )28
T (200~300 H, 60~80 H )R )Z E Mkl (E
BEPEAL T ) MCI GEL CHP20P (75~150 ) (=32
20 w]); ELX-800 AR (3 B =R A F]); LBk
NREGRERAG(_EIE A EAR G IR AR ML aRAR
CTBENEHH . —HAR A R H R (DNTB) Al th 5 AR
6 Sigma A ] AP 95% LB 28 FEE
IR BE &G Ak RS,

1.2 ¥k

N TSR A3 L+ 2015 48 11 HRB R
T A8 N T B RS AR i b, 2RO, 4K
H, @l KPR T IBARRI R S 2 NETE
BHE %% )8 B X[ Clerodendranthus spicatus (Thunb.) C.
Y. Wul, FRAAET R AR 7 e i 2 Mt )
TR R A RS2 %

1.3 S E

TG oM 5B 53(9.7 kg) Rk, Fil 95% 11 2B
PEHREL 3 V%, BHR 25 L, W [ 2085 28 T gk,
REN BRI o N LBEFEE K 53 BB,
o5 AR 1R LR & 2L 3 IR, A3 liRARTS A
THEFAEH(88.8 @) Al Z.1R L ERZEHUI(233.0 g)-

LR CEEREU(233.0 @) ER(FEE H)IRJE
FEEE, DUATHEE-CRR ATE8 © 1~1 13, V/V, RIAE]
BREEBENL, 195 20 MR/ (Fr.1~Fr.20). Fr.9 (4.9 g)
i MCI#E, 15240 FEESEIAY) 2.0 go 42 ODS At
W, DA K( 2 3~1: O)BEEVER, 153 8 4
M5 (Fr.9-1~Fr.9-8). Fr.9-1 (197.9 mg)%4: Sephadex
LH-20 A i CAmis - &407 © HEE=2:1: DHIF3
3RS, Fr.9-1-1 (100.0 mg)4: Sephadex LH-20
R 8 T (R R DA F I R0 4 DY A S i B A ) R A
HEEECHME @ O OFE =4 DRENKEY 4
(7.5 mg). 5 (6.5 mg)F 6 (1.8 mg); Fr.9-3 (53.4 mg)
SAERAE AR CAMEE - Nl =12 1 1), BANLEY
8 (1.0 mg); Fr.9-4 (30.0 mg)Z: ik ek €0 it (4 Yol ik
PIfE =4 : 1)1 Sephadex LH-20 AF:faib(fiimik : &
7 HlE=2:1:1), {EHEY 10 (1.3 mg); Fr9-6
(237.0 mg)% Sephadex LH-20 A3 {4 (47 ik © 4
5 HEE=2 11 1), 158 6 N, Fro-6-1 (27.9 mg)
CRE A (i (47 - HEE =120 © 1)F1 Sephadex LH-
20 FEEEETNEE), SEMEY 1 (102 me);, Fr9-6-3
(132.4 mg)%: Sephadex LH-20 H:aif(iix ARG - W
g =11, 2iFFRERIAENE ahAE), REIED) 3
(1.5 mg).

Fr.8 (12.6 g)id MCI #%, 15 2|4 FHEESEM 3.3 go
28 ODS i, CUFEE @ /K2 & 3~1 © O)BhFELEL,
559 ANAL /3 (Fr.8-1~Fr.8-9). Fr.8-8 (1.5 g)4 Sephadex
LH-20 A% (RR AR - WlE=1 1 1 FAal
Mk o &7 EE=2 101 imsh AR A il
(F M5 - BHEE=270 : 1), FEMLEY 11 (1.5 mg);
Fr.8-3 (67.8 mg)Z: Sephadex LH-20 F € it (£7 yhfk -
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25 %

i HEE=2 1 1 DR A CHmE @ AR
LlE=8 : 1),53AEY 9 (1.0 mg).

Fr.15 (9.8 g)it MCI 4%, #5334k e 6.0 go
28 ODS A, IR @ /K@ @ 3~1 1 OyBREBE, 15
B 7 AR5 (Fr.15-1~Fr.15-7). Fr.15-1 (397.0 mg)4&:
Sephadex LH-20 At Cayhmg © &7 - HEE=2:
1D DA A sk (S - HEE =200 : 1), HEIA
)2 (12 mg); Fr.15-3 (145.7 me) & kLR HE (i (A1
HE =450 : 1), BEMLAEY 7 (2.5 mg).

1.4 &z

&Y 1 LOEHE(CHCL); ESI-MS m/z:
247 [M + Na]"; 2+ T30 C13Hy0;; '"H NMR (CDCls,
500 MHz): & 5.89 (1H, brs, H-4), 5.84 (1H, d, /= 15.7 Hz,
H-8), 5.77 (1H, m, H-7), 4.39 (1H, m, H-9), 2.43 (1H,
d,J=17.1 Hz, H-2a), 2.22 (1H, d, J= 17.1 Hz, H-2b),
1.88 (3H, brs, H-11), 1.28 (3H, d, J = 6.4 Hz, H-10),
1.07 (3H, s, H-12), 1.00 (3H, s, H-13); *C NMR
(CDCls, 125 MHz): & 41.2 (C-1), 49.7 (C-2), 198.3
(C-3), 126.9 (C-4), 163.3 (C-5), 79.1 (C-6), 129.0
(C-7), 135.7 (C-8), 68.1 (C-9), 23.7 (C-10), 19.0
(C-11), 22.9 (C-12), 24.0 (C-13). LA EiEHEE 5
BRI16]HEA—F, HEsE ynt i (Vomifoliol).

ey 2 [ {8 A (CHCls); ESI-MS m/z:
441 [M + Na]"; 7738 CpHy0g; 'H NMR (CDCls,
500 MHz): & 6.58 (4H, s, H-2, H-6, H-2, H-6"), 4.73
(2H, d, J = 4.2 Hz, H-7, H-7"), 4.28 (2H, dd, J = 6.8,
9.1 Hz, H-9b, H-9'b), 3.92 (2H, m, H-9a, H-9'a), 3.90
(12H, s, H-3, H-5, H-3', H-5'), 3.10 (2H, m, H-8, H-8");
BC NMR (CDCls, 125 MHz): § 132.2 (C-1, C-1),
102.8 (C-2, C-6, C-2/, C-6'), 147.3 (C-3, C-5, C-3/,
C-5'), 134.4 (C-4, C-4"), 86.2 (C-7, C-7"), 54.5 (C-8,
C-8'), 72.0 (C-9, C-9'), 56.6 (3-OCH;, 5-OCHj, 3'-
OCHs, 5'-OCHs). LA B3 HdE 5 SCR[17]— 8, #k
%58 N T R & [(-)-Syringaresinol] .

&3 R EHIR(CH,0H); ESI-MS m/z:
177 [M + Nal"; 273 CsH,40;; 'H NMR (DMSO-
ds, 500 MHz): & 6.60 (1H, d, J = 8.0 Hz, H-5), 6.58
(1H, d, J=2.0 Hz, H-2), 6.42 (1H, dd, J = 2.0, 8.0 Hz,
H-6), 3.50 (2H, t, J = 7.2 Hz, H-8), 2.53 (2H, m, H-7);
C NMR (DMSO-d, 125 MHz): & 130.1 (C-1), 115.3
(C-2), 144.6 (C-3), 143.1 (C-4), 116.2 (C-5), 119.5
(C-6), 38.5 (C-7), 62.8 (C-8). VL by it Hds 5 ik

[18] %, #4E N 3,4- - FHHE 2% (3,4-Dihydro-
xyphenylethyl alcoho).

EY 4 FEEORAK(CHCL); ESI-MS m/z:
379 [M +Na]"; 4T3 CyH06; 'H NMR (CD;0D,
500 MHz): & 7.49 (1H, dd, J = 2.0, 8.5 Hz, H-6"), 7.30
(1H, d, J = 2.0 Hz, H-2"), 6.95 (1H, d, J = 8.5 Hz, H-
5), 6.78 (1H, s, H-8), 6.58 (1H, s, H-3), 3.98 (3H, s,
5-OCH3), 3.97 (3H, s, 3'-OCHj), 3.96 (3H, s, 7-
OCHj3), 3.94 (3H, s, 4-OCHj3), 3.90 (3H, s, 6-OCHj3);
C NMR (CD;OD, 125 MHz): § 161.2 (C-2), 107.4
(C-3), 177.3 (C-4), 154.5 (C-5), 140.0 (C-6), 157.7
(C-7), 96.4 (C-8), 152.7 (C-9), 112.9 (C-10), 124.2
(C-17), 108.7 (C-2'), 149.3 (C-3"), 151.9 (C-4"), 111.2
(C-5"), 62.3 (C-5), 61.6 (6-OCH3), 56.2 (7-OCHs),
56.1 (3'-OCHj3), 56.4 (4'-OCH;). LA EJEHHE 5
BRI191EA —F, MEEN 56,73 4-TPAEE
B, BPERE 2 (Sinesetin).

e 5 F AR iR (CHCL;); ESI-MS
m/z: 365 [M + Na]’; 2+ T3 C1oH 506; 'H NMR
(CDCls, 500 MHz): & 7.82 (2H, d, J = 8.8 Hz, H-2',
H-6'), 7.00 (2H, d, J = 8.8 Hz, H-3', H-5'), 6.79 (1H, s,
H-8), 6.59 (1H, s, H-3), 3.98 (3H, s, 5-OCHj3), 3.97
(3H, s, 7-OCHs), 3.91 (3H, s, 4-OCHs), 3.88 (3H, s,
6-OCH3); "C-NMR (CDCl;, 125 MHz): § 162.3 (C-2),
107.2 (C-3), 177.4 (C-4), 154.6 (C-5), 140.5 (C-6),
157.8 (C-7), 96.4 (C-8), 152.7 (C-9), 113.0 (C-10),
124.0 (C-1'), 127.8 (C-2', C-6"), 114.5 (C-3', C-5"),
161.3 (C-4"), 62.3 (5-OCHj3), 61.7 (6-OCHs3), 56.4 (7-
OCHj3), 55.6 (4-OCHs). LA b3 itk B0 5 SCHik[19]
FEA—FL, W N 5,6,7,4"-T0 H A L R (5,6,7,4'-
Tetramethoxyflavone).

HEY 6  HENAK(CHCL); ESI-MS m/z:
381 [M + Na]; 273 C1oH,50; '"H NMR (CDCl,,
500 MHz): & 7.53 (1H, dd, J = 8.5, 2.1 Hz, H-6"), 7.34
(1H, d, J= 2.1 Hz, H-2"), 6.98 (1H, d, J = 8.5 Hz, H-
5), 6.60 (1H, s, H-8), 6.56 (1H, s, H-3), 3.99 (3H, s,
4-OCHs3), 3.98 (3H, s, 3'-OCHj), 3.97 (3H, s, 7-OCHs),
3.93 (3H, s, 6-OCH3); °C NMR (CDCls, 125 MHz): &
164.1 (C-2), 104.6 (C-3), 182.8 (C-4), 152.5 (C-5),
132.8 (C-6), 158.9 (C-7), 90.8 (C-8), 153.4 (C-9),
106.3 (C-10), 124.0 (C-17), 109.0 (C-2), 149.5 (C-3"),
153.2 (C-4), 1113 (C-5), 120.2 (C-6'), 56.2 (6-
OCH;), 56.3 (7-OCH3), 56.5 (3'-OCHj), 61.0 (4"
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OCHs). LA i #ds 5 3Cik20]— 2, HoEE N
5-¥25E-6,7,3",4- VU H1 %8 Ji& 15 i (5-Hydroxy-6,7,3",4'-
tetramethoxyflavone).

&Y 7 EERADOMSO); ESI-MS m/z
351 [M + Na]+; 71 CisH160¢; '"H NMR (DMSO-
de, 500 MHz): 6 9.00 (1H, s, 6-OH), 8.00 (2H, d, J =
8.9 Hz, H-2', H-6"), 7.15 (1H, s, H-8), 7.10 (2H, d, J =
8.9 Hz, H-3', H-5'), 6.68 (1H, s, H-3), 3.92 (3H, s,
5-OCHs), 3.85 (3H, s, 7-OCH;), 3.74 (3H, s, 4-
OCH;); °C NMR (DMSO-ds, 125 MHz): § 160.1
(C-2), 105.9 (C-3), 175.8 (C-4), 144.3 (C-5), 137.5
(C-6), 153.3 (C-7), 96.7 (C-8), 150.8 (C-9), 112.0
(C-10), 123.3 (C-1"), 127.7 (C-2'), 114.5 (C-3"), 161.8
(C-4"), 114.5 (C-5"), 127.7 (C-6'), 61.2 (5-OCHj3), 56.3
(7-OCHs), 55.5 (4-OCH;). LA 3 ¥ 5 SCHR[19]
FAR—F, MR 6-F8HE-5,7,4'- = F A JEH i (6-
Hydroxy-5,7,4'-trimethoxyflavone).

&Y 8 KA (CHCL); ESI-MS m/z:
383 [M + Na]"; 73 F 3 C1oHy007; 'H NMR (CDCls,
500 MHz): & 11.87 (1H, s, 5-OH), 6.99 (2H, dd, J =
2.4,4.2 Hz, H-2', H-6'), 6.91 (1H, d, J = 8.8 Hz, H-5),
6.12 (1H, s, H-8), 5.36 (1H, dd, J= 2.9, 13.3 Hz, H-2),
3.93 (3H, s, 4-OCH3), 3.91 (3H, s, 3-OCH;), 3.88
(3H, s, 7-OCHs), 3.84 (3H, s, 6-OCH3), 3.12 (1H, dd,
J=133,17.2 Hz, H-3a), 2.80 (1H, dd, J = 2.9, 17.2 Hz,
H-3b); >C NMR (CDCls, 125 MHz): 8 79.7 (C-2), 43.5
(C-3), 196.7 (C-4), 158.8 (C-5), 130.8 (C-6), 161.1 (C-
7), 91.6 (C-8), 155.2 (C-9), 103.3 (C-10), 132.5 (C-1"),
109.5 (C-2%), 150.0 (C-3"), 148.7 (C-4'), 111.3 (C-5),
119.0 (C-6'), 61.1 (6-OCHs), 56.4 (7-OCHs), 56.2 (3'-
OCHs), 56.1 (4-OCHs). LAyt ds 5 sCk[21]—
|, RN 5-F23E-6,7,34'- U B AR FE e I (5-
Hydroxy-6,7, 3',4'-trimethoxyflavanone).

wEY 9 A B AR f R (CHCL;); ESI-MS
m/z: 355 [M + Na]; ¥ 3 C;sH,,07; 'H NMR
(DMSO-ds, 500 MHz): & 11.82 (1H, s, 5-OH), 8.93
(1H, s, 3-OH), 6.91~6.86 (3H, m, H-2, H-5', H-6"),
6.09 (1H, d, J = 2.0 Hz, H-8), 6.06 (1H, d, J = 2.0 Hz,
H-6), 5.77 (1H, d, J = 2.0 Hz, 3-OH), 5.06 (1H, dd, J =
11.2 Hz, H-2), 4.54 (1H, d, J = 11.0 Hz, H-3), 3.79 (3H,
s, 4-OCHs), 3.78 (3H, s, 7-OCH3); >C NMR (DMSO-
ds, 125 MHz): & 82.9 (C-2), 71.5 (C-3), 198.1 (C-4),
162.8 (C-5), 94.8 (C-6), 167.5 (C-7), 93.9 (C-8), 162.3

(C-9), 101.6 (C-10), 129.5 (C-1'), 111.8 (C-2'), 146.4
(C-3"), 147.9 (C-4), 115.1 (C-5), 119.3 (C-6"), 55.8 (7-
OCHj), 55.6 (4'-OCH;). LA i ds 5 SCiik[22-23]
—E, WOEEN 3,3,5- =54 - AR AR
fif(3,3",5-Trihydroxy-7,4"-dimethoxyflavanone)..

EW10  TEEHIR(CH;0H); ESI-MS m/z:
381 [M + Na]"; 772 CyH106; 'H NMR (CDCls,
500 MHz): & 6.94 (2H, d, J = 1.8 Hz, H-2, H-2"), 6.81
(2H, dd, J = 1.8, 8.1 Hz, H-6, H-6'), 6.76 (2H, d, J =
8.1 Hz, H-5, H-5"), 4.70 (2H, d, J = 4.0 Hz, H-7, H-7"),
423 (2H, dd, J = 6.9, 9.0 Hz, H-9a, H-9'a), 3.85 (6H,
s, 3-OCHs, 3'-OCHj3), 3.83 (2H, dd, J = 2.5, 8.0 Hz,
H-9b, H-9), 3.14 (2H, m, H-8, H-8"); "C NMR
(CDCls, 125 MHz): & 133.8 (C-1, C-1'), 111.0 (C-2,
C-2'), 149.1(C-3, C-3"), 147.8 (C-4, C-4"), 116.1 (C-5,
C-5"), 120.1 (C-6, C-6'), 87.6 (C-7, C-7"), 55.4 (C-8,
C-8"), 72.6 (C-9, C-9"), 56.4 (3-OCHj3, 3'-OCH3). LA E
P s 5 SCER 24 A — 5, BUEE NIAE R
(Pinoresinol).

&1 AEKAR(CH;0H); ESI-MS m/z:
479 [M + Na]"; 773 C30Hys03; 'H NMR (CD;0D,
500 MHz): & 5.23 (1H, t, J = 3.6 Hz, H-12), 3.15 (1H,
m, H-3), 1.12 (3H, s, 27-CH3), 0.98 (3H, s, 23-CHj3),
0.97 (3H, overlap, 30-CHs), 0.96 (3H, s, 25-CHj),
0.88 (3H, d, J = 6.5 Hz, 26-CH;), 0.85 (3H, s, 29-CHs),
0.78 (3H, s, 24-CH;); >C NMR (CD;OD, 125 MHz):
8 38.2 (C-1), 27.9 (C-2), 79.7 (C-3), 38.2 (C-4), 56.7
(C-5), 19.5 (C-6), 31.8 (C-7), 39.8 (C-8), 47.3 (C-9),
34.3 (C-10), 24.1 (C-11), 126.9 (C-12), 139.6 (C-13),
433 (C-14), 28.8 (C-15), 24.4 (C-16), 47.7 (C-17),
54.4 (C-18), 40.4 (C-19), 39.8 (C-20), 29.2 (C-21),
38.1 (C-22), 28.7 (C-23), 16.4 (C-24), 16.0 (C-25),
17.6 (C-26), 24.1 (C-27), 181.7 (C-28), 17.8 (C-29),
21.6 (C-30). LA B3R 5 STk [251 5 A — 2, i
%558 N AE R (Ursolic acid)

1.5 JEHEMHR

K H] Ellman 3ENIELAY) 1~6 B 2T IR
BamgE s vEYE . A& 1~6 ¥ DMSO BTV .
BB RR 22 P9 110 pL (pH 8.0)« 50 pg mL™" fR75l
BEAS 10 pL F10.02 pg mL™ () Z B ABBR S G 40 pL T
96 FUKR 1, 30°CHR & 20 min J&, MK 2.48 mg mL™
(] DTNB 30f1 1.81 mg mL ™" fIBULERAR 2 1 AR5
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Fig. 1 Structures of compounds 1-11

W 10 pL, 7850 VR 2T, IONAR 2 R AR 200 pL.
30 min J5, FEFHK 405 nm b EEAR G AT R .
BRI A At TR, SRR E N 0.07 pg mL ', B
PEXT Ry DMSO, KN 0.1%, X EE 3 XK.
AR 2T IR RIS i PR 0 1) 26 = (E—S)/ E % 100%,
X, E B PO BE, S NRFIIFE & 1)
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Table 1 Anti-acetylcholinesterase activities of compounds 1-6 (0.05 mg mL™")

ey EUIEIES W ELILIIES
Compound  Inhibition rate (%) | Compound Inhibition rate (%)
1 <10 4 30.7+0.6
2 <10 5 31.4+04
3 19.4+0.6 6 <10

Ay 7 bR A BR 4% B (0.07 pg mL™.

Tacrine was used as positive control (0.07 pg mL™).
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6 R,=OH, R,~R,= R,=OCH,
7 R,=R,=OCH,, R,=OH, R;=H
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