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Chemical constituents from the stems of Clerodendrum trichotomum Thunb.
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"'School of Pharmacy, Guizhou Medical University, Guiyang 550025;° Department of Natural Medicinal Chemistry, China Pharmaceutical
University, Nanjing 210009;° Engineering Research Center for the Development and Application of Ethnic Medicine and TCM( Minisiry of
Education), Guizhou Medical University, Guiyang 550004;* The Higher Education Mega Center Hospital, Guizhou Medical University,

Guiyang 550025, China

Abstract Thirteen compounds were isolated and purified from the ethanol extract of Clerodendrum trichotomum
Thunb. by various chromatographic methods. Their structures were identified as friedelin (1), betulinic acid (2),
taraxerol (3), platanic acid (4), acacetin (5), 5, 7-dihydroxy 3', 4’-dimethoxyflavone (6), B-sitosterol (7), stig-
masterol (8), daucosterol (9), stigmasterol-3-0-glucopyranoside (10), isovanillin (11), dibutyl phthalate (12)
and syringaldehyde (13). Compounds 4, 6, 11-13 were isolated from genus Clerodendrum Linn. for the first time.
Compounds 4,6, 10—13 were isolated from Clerodendrum trichotomum Thunb. for the first time.
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WM E 1L KR8 Clerodendrum Linn. FH4), V%
MHEARB NI AR, 4 RAE I 5 RE AL
kAR AR A T4 A TR E AR L AR AR b
DU S, B H AR DL R R AL R A )
At HR T B, VT, B R KRR O TR
JE SFEER R, ER KRR, S AE, &
IR , ISk i e R AE . FR, AT 5 1
H N B A EI IR Al o R 2 T A RN R KD
LT ST = s et . B
IRZGHABF ST S BUEM % 1L B B e Ak Bt HIV
FirE P RRIE A bk A
ZREYE PR, N LA RBIN T AR 2K
A R T AZY, HRNAYT 2% , (5 H A58
ERALZ A MG 2, ZEER AR b Sy 1B GF
T T LR 245 PN, B B G 242500 Jo kil
SRR H LB O AT T RGNS, 4k

7 OH
9 Gle

B IR 3 1L 25 e p 4 B A5 3 s TR AR
Ne R G ARSI IRAE 4 B S 13 M a Y,
FHG 4 A = AR AR R (friedelin, 1), [ #E 15 12
(betulinic acid, 2 ), 3 2\ J¢ B5 B ( taraxerol, 3) £l
32 5-30- 2 FH JE-20- i H5-28- 2] Ff &R (3-hydroxy-
30-nor-20-oxo0-28-lupanoic acid, platanic acid, 4 ) ;
2 N 4G W (acacetin,5) fll 5,7- "5 37,
4’ WA FLEER (5, 7-dihydroxy 3" ,4'-dimethoxyfla-
vone,6) ;4 K . B-25 {5 i ( B-sitosterol , 7 ) , 5§
fi ( stigmasterol ,8) , i1 8 | 3 ( daucosterol ,9) Fll &
4§ FE-3-0-% 28 B 15 ( stigmasterol-3-0-glucopyrano-
side,10) ;3 P HANEAIAL G W) 57 75 FE (isovanil-
lin, 11) , 487K — H iR — T 5 ( dibutyl phthalate,12)
FIT 7 (syringaldehyde,13) . Hhfb 54 4,6,
11 ~13 B E Mz e b or 8515 3, &9
4,6,10 ~ 13 Sy ik iz 7y 753

Figure 1 Structures of compounds 1-13 from the stems of Clerodendrum trichotomum Thunb.

1 & &

X4 BURC7R X0H AR i e A il BE R
R, Jb 5t %8 58 A &% A R 2 7] il 3 ) 5 Bruker
Avance-300 #1 Bruker Avance-500 #% i 3L ¥R ¥ ;
Agilent HP-100 % Jifi &% ; Sephadex LH-20 *} Phar-
macia J* i ; W2 01 FE O35 T RE IR 7 & 1
TEAL A ™ s AR 2y 2 A 2l X5

MM ILZ8F 2012 4 11 F SR B VLI B AL
7, &V T E R A BRI FE T ik i 90 51 4
E O R RS R AR ¥ N L Clerodendron
trichotomum Thunb. (#1125  FEIEFRA (R A G5

No. CT20121116 ) fRA7 (e [ 245 2 222 e K
R EITE

2 REESE

TSN H LM 1S ke, BUAR, BTE, 1 85% 11
CTEIT BRI 3 UK, We 4 2 J0 I R 5 T i 2 K TR
L KU AT L SR CEEFIE T B2, SR
CBRTROL 70 g ZREIAE (3, AT k-2 R & 1
(60: 1—0: 100 ) A B Y i, Ik [k 76 18, #5331 5 A4
o3 f1~ 15 R £1 41 53 A AT €00 3 0 2 R I ( A
- IR CBR R SE) , & REIRCHE (3%, ODS A%
3 BEBAE (3 )R il A 2y
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EAALTB, N B 245 ) 1(266. 6 mg)
5 2(50. 6 mg) A5 3(56.7 mg) ,AL5H) 7
(28.2 mg) , fb& 4 8(20.2 mg) ,fb-&W) 11(48.7
mg) FLE ) 12(221.9 mg) . ¥ 3 A3 AL
RSB RE R ( A - BERSE) , & S S Rk
il ODS FE i BERA: (i il #2 El  E4h
ARAEZS Bl o B AL T B, N o AR B S W) 4
(11.3 mg) fLEY5(6.9 mg) , A5 6(3. 4 mg) Fi
A 13(8. 4 mg) o B 5 2050 G0k AT (i 6
P (S be- e RS LA B -8 7 43 24k
A9 9(548. 2 mg) LA 10(516.2 mg)

3 HHEE

el HEsREG S, BT M. =
S H %%, Liebermann-Burchard Jz W [H 14, EI-MS
m/z:426[ M ] " 43+ C,yHy,yO,"H NMR ( CDCl,,
300 MHz) §:1.20(3H,s,28-H),1.07 (3H,s,27-
H),1.03(3H,s,26-H),1.02(3H,s,30-H),0.97
(3H,s,29-H),0.90 (3H,d, J =6.7 Hz,23-H),
0.89(3H,s,25-H) fi10. 74 (3H,s,24-H) .” C NMR
(CDCl,,75 MHz) §:22.3(C-1) ,41.5(C-2),213.1
(C-3),58.2(C4),42.1(C-5),41.3(C-6),18.2
(C-7),53.1(C-8),37.4(C-9),59.5(C-10),35.6
(C-11),30.5(C-12),39.7(C-13),38.3(C-14),
32.4(C-15),36.0(C-16),30.0(C-17),42.8 ( C-
18),35.3(C-19),28.2(C-20),32.8(C-21),39.2
(C22),6.8(C23),14.6(C24),17.9(C-25),
20.2(C-26),18.6(C-27),32.1(C-28),35.0(C-
29),31.8(C-30) . XJ MR IEEE 5 k[ 15 ] iRiE
— 3, YIRS W AR KR B ( friedelin)

a2 [ RS, 2T & P,
=4 P 4% %, Liebermann-Burchard 2 1 FH #.
ESI-MS m/z;455[M - H] ~, 4+ F 3 Cy Hy 0,0
'"H NMR(CDCL,,300 MHz) §:4.74 (1H, br. s, H-
29a),4.61 (1H,br.s,H29b) ,3.19(1H, m,H-3),
3.00(1H,m,H-19),1.69(3H,s,H-30),0. 98 (3H,
s,H-27),0.97(3H,s,H23),0.94 (3H,s,H25),
0.83(3H,s,H-26),0.76 (3H,s, H-24) ,” C NMR
(CDCl,,75 MHz) §:38.7(C-1),27.4(C-2),79.0
(C-3),38.9(C4),55.4(C-5),18.3(C-6),34.4
(C-7),40.7(C-8),50.6(C-9),37.2(C-10),20.9
(C-11),25.5(C-12),38.4(C-13),42.5(C-14) ,

30.6(C-15),32.2(C-16),56.3 (C-17) ,46.9 ( C-
18),49.3(C-19),150.4(C-20),29.7(C-21),37.0
(C-22),28.0(C23),15.3(C-24),16.0(C-25),
16.1(C-26) ,14.7(C-27) ,177.6(C-28),109. 7 ( C-
29),19.4(C-30) , X BRI IEEE 5 SCER[ 16 ] 4
—H BEE A EY I BFENRER (betulinic acid) .

feaih 3 BHERAR,SET &Pk =580
foz 2 Liebermann-Burchard Jz W FH 4:.'H NMR
(CDCL,,300 MHz) §:5.53(1H,dd,J =8.2,3.3 Hz,
15-H) ,3.19(1H,dd, J =10.2,5.0 Hz,3-H),1.09
(3H,s,H-27),0.98 (3H,s, H-23),0.95 (3H, s, H-
25),0.93 (3H, s, H-26),0.91 (3H,s, H-29),0.91
(3H,s,H-30),0.82(3H,s,H-28),0.80 (3H, s, H-
24),”C NMR(CDCl,,75 MHz) §:37.8(C-1),27.2
(C-2),79.1(C-3),39.0(C4),55.5(C-5),18.8(C-
6),35.1(C-7),38.8(C-8),48.8(C-9),38.0(C-10),
17.5(C-11),35.8(C-12),37.7 (C-13),158. 1 ( C-
14),116.9 (C-15),36.7 (C-16),38.0(C-17),49.3
(C-18),41.3(C-19) ,28.8(C-20),33.7(C-21),33. 1
(C-22),28.0(C-23),15.4(C-24),15.4(C-25),29.9
(C-26),25.9(C-27),29.8(C-28),33.3(C-29),21.3
(C-30) o X eI HCHE 15 SBR[ 17 ] 4l — 2, %5
ALY A SERE R (taraxerol )

a4 BEORCREE W, T A Pk =
S ke4:, Liebermann-Burchard JZ Jif fH {4, ESI-MS
m/z 457 [M - H] ™, /0 T L Cy Hy O,
'"H NMR(CDCI,,300 MHz) §:2.19 (3H,s, H23),
1.02(3H,s,H-27),0.98 (3H,s,H-24),0.93 (3H,s,
H-26),0.84 (3H, s, H25),0.77 (3H, s, H-23),
“C NMR(CDCL,,75 MHz) §:38.7 (C-1),27.3(C-
2),78.9(C-3),38.8(C4),55.3(C-5),18.2(C-6),
34.2(C-7),40.6 (C-8),50.3(C9),37.2(C-10),
20.8(C-11),27.2(C-12) ,37.5(C-13) ,42.2(C-14),
28.3(C-15),31.5(C-16),36.2(C-17) ,49.2(C-18) ,
51.2(C-19),212.2(C-20),29.7 (C-21),36.7 ( C-
22),15.3(C-23),28.0(C-24),16.1(C-25) ,16.0( C-
26),14.7(C-27),181.2(C-28),30.1(C-29) , %I
PG 53R 18 — 19 [ — 2, e %L G W)
o 3-52 Be-30-25 B 20 280 B EL R ( 3-
hydroxy-30-nor-20-o0x0-28-lupanoic acid, platanic acid)

e s REORAR, AE T AP B AT
W, 5y T DMSO 45, 5 FeCly #ALCL, 52 FHME



55 50 B4 5 )

TR A5 M L2 T T 547

i, ESI-MS m/z 313 [M - H] ™, 4 F &
C,,H,,0,.'H NMR ( DMSO-d,, 500 MHz) §:12.92
(1H,s,5-0H),10.81(1H,s,7-OH) ,7. 68 (1H,dd,
J=8.5,2.0 Hz,H-6"),7.57(1H,d,J =2.1 Hz, H-
2'),7.13(1H,d,J =8.6 Hz,H-5") ,6.96(1H,s, H-
3),6.53(1H,d,J=2.0 Hz,H-8) ,6.21(1H,d,J =
2.0 Hz,H-6),3.88(3H,s,3'-0CH;) ,3. 86 (3H,s,
4'-OCH,) , Poik%cds 50k [20 ] #eid — 3%, 80
A EY R 5, T- I 37,47 AR SRR (5,7-
dihydroxy 3’ ,4’-dimethoxyflavone ) ,

b 6 REOERES S, ANE T
FIHEE, 7% T DMSO 4%, 5 FeCl, K (AICL 2
FHPE R o ESI-MS m/z:283 [M - H] ™, 50 F 3
C,H,0,.,'H NMR ( DMSO-d,,300 MHz) §:12.92
(1H,s,5-OH),10.81(1H,s,7-OH) ,8.03(2H,d,
J=8.3 Hz,H2',6"),7.10(2H,d, J =8.3 Hz, H-
3',5"),6.86(1H,s,H3),6.50(1H,s,H-8),6.20
(1H,s,H-6) ,3.86(3H,s,4'-0CH,) , KiE%E S
SCHR[21 13—, @ b G &AW ER
(acacetin)

o1 HEERE R, BT APk,
A e, ESI-MS m/z:413[M - H] ™, 475
C,Hs, O, Liebermann-Burchard Jz i FH 4, TLC 5
B~ {3 FEx B — 20, FLIR A8 AN TR, iUz A
G E R B-4 HS BE( B-sitosterol )

o8 HEE T, BT A AW =&
H bt %, EI-MS m/z: 412 [ M ]7, 4 7
C,H,O0."H NMR (300 MHz, CDCl;) &:5.36 (1H,
d,J =5.1 Hz, H6),5.15(1H,dd, J = 15.7,6.0
Hz,H-22),5.06(1H,dd,J=15.7,5.8 Hz,H-23),
3.53(1H,t,J =4.5 Hz,H-3),0.94(3H,d,J =6.8
Hz,21-CH,),0.86 (3H,t,J = 7.2 Hz,29-CH,),
0.84(3H,d,J=7.0 Hz,26-CH,) ,0.83(3H,d, /] =
7.0 Hz,27-CH,) ,0.81(3H,s,19-CH, ) ,0.69 (3H,
s,18-CH,) ,”C NMR (75 MHz,CDCl,) §:31.2(C-
1),31.7(C-2),71.8(C-3),39.7(C4),140.8(C-
5),121.7(C-6),31.7(C-7),31.9(C-8),50.2( C-
9),37.3(C-10),21.5(C-11),39.8(C-12),42.3
(C-13),55.9(C-14),24.3(C-15),29.4(C-16),
56.9(C-17),12.3(C-18),19.8(C-19),40.2(C-20) ,
21.3(C-21),137.2(C-22),130.1(C-23),52.0(C-
24),31.9(C-25),18.6(C-26),21.2(C-27),25.7(C-
28),12.4(C-29), Dh b 80ds 5 SCik i [22 ]

A3, HAE 500 R TR A T S T B,
$E A AW N L BE (stigmasterol )

a9 HEBRR, AT ZE M =&
FA e F R B 25 557 T I E . Liebermann-Burchard
SO BAPE , Molish [z i BAPE o S # S H 0) BE a4
WEXTIR, R, N B AT 3 —2, HS X R IRA
JERE AT O e Z A B Y i b (dau-
costerol ) ,

A 10 FHEHR, AT 8P b =
FR o TP B 42 B0 78 Tl g, Liebermann-Burchard
S BEAH: , Molish 5z v B4 . ESI-MS m/z:575[ M +
H]*, 5% CisHy O, ' H NMR (300 MHz, C;D;N)
8:5.32(1H,s,H-6),5.16(1H,d,J =8.4 Hz,H-22),
4.97(1H,d,J =8.4 Hz,H-23),3.61 (1H,m,H-3),
1.03(3H,d,J =6.5 Hz,21-CH, ) ,1.01 (3H,t,/ =7. 1
Hz,29-CH,) ,0.94(3H,d,J =7.0 Hz,26-CH, ) ,0.91
(3H,d,J =6.9 Hz,27-CH,),0.75(3H,s,19-CH, ) ,
0.56(3H,s,18-CH,) ,” C NMR(75 MHz,C,D;N) §:
39.4(C-1),29.3(C2),78.6(C-3),39.3(C4),
140.9(C-5),121.9(C-6),31.2(C-7),31.0(C-8),
49.8(C9),36.9(C-10),22.4(C-11),40.0(C-12),
42.5(C-13),56.3(C-14) ,24.6(C-15) ,29.1(C-16) ,
56.0(C-17),11.6(C-18),19.4(C-19) ,40.4(C-20),
23.6(C-21),137.6(C-22),130.3(C-23),50.4 ( C-
24),32.0(C-25),20.8(C-26) ,19.3(C-27) ,25.5(C-
28),11.5(C-29),102.6(C-1"),75.3(C-2"),78.6( C-
3'),71.7(C4"),78.1(C-5"),62.9(C-6") , 53CHk
[ 23 JEsHA— 3 Bl O S E-3-O- A W

b 11 BEROIR AR, 5 T & ke
SR B, SR AR AR 6 By B
P, ESI-MS m/z: 151 [M - H] ™, /3 T2 CH, 0,
"H NMR (300 MHz,CDCI,) 6:9.80(1H,s,1-CHO),
6.49(1H, br.s,3-OH),7.42 (1H, br. s,2-H),7.40
(1H,br.s,6-H) ,7.02(1H,d,J =8.5 Hz,5-H) ,3.93
(3H,s,4-0CH,) ,”C NMR(CDCl,,75 MHz) §:129. 8
(C-1),108.9(C-2),147.2(C-3),151.8(C4) ,114.4
(C5),127.5 (C-6), 190.9 (1-CHO ), 56.0 ( 4-
OCH;) , X BRI IEEE 5 SCHR[ 24 ] Hiil— 2, %€
PALE YR A FLE (isovanillin)

e 12 BRI, 5 T & P ke
S B, ESI-MS m/z:301[ M + Na] *, 23 T3
C,H,,0,, '"H NMR(CDCI,,300 MHz) &:7.71(2H,
dd,J=5.6,3.4 Hz,H-3 fil H-6) ,7. 51 (2H,m ,H4 #}
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H-5),4.30(4H,t,/ =6.7 Hz, H,-8 fl H,-8"),1.72
(4H,m,H,9 1 H,9"),1.43 (4H, m, H,-10 1 H,-
10'),0.95 (6H,t, J = 7.4 Hz, H;-11 fl H,-11"),
“C NMR(CDCl,,75 MHz) §:130.8(C-1,2),128.8
(C-3,6),132.3(C4,5),167.6(C-7,7"),65.5(C-8,
8),30.5(C9,9'),19.1(C-10,10"),13.6 ( C-11,
117) o X RR A 5 SR [ 25 ] 4l — 30, 08
A AR 2 — T g (dibutyl phthalate ) ,

e 13 fFEOAKA, HET & AP =
ARLE, A T HEE, ESI-MS m/z:183[M +H] ",
= C,H,,0,,'H NMR (CDCI,,300 MHz) §:9. 82
(1H,s,1-CHO),7.15(2H,s,H2,6) ,6.09(1H,s,4-
OH) ,3.97(6H,s,H-3,5-OCH, ), "C NMR(CDCI,,
75 MHz) §:128.4(C-1),106.8(C-2,6),147.4(C-3,
5),140.9 (C4), 190.6 ( 1-CHO ), 56.5 ( C-3, 5-
OCH,) o XJ R 3540 5 SOk [ 26 ] il — 30, %508
ZAE YT A& (syringaldehyde ) .

2 % Xk
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