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Abstract: Aim  To study the chemical constituents from Cleodendwn bungei Steud. M ethods
The compounds were isolated and purified by various chromatographic techniques and identified by their
physicochem ical properties and spectral data. Results Ten phenylethanoid glycosides were isolated and
identified as clerodendronoside (1), acteoside (2), isoacteoside (3), cistanoside C (4), jionoside C
(5), leucosceptoside A (6), cistanoside D (7), campneoside 1 (8), campneoside II (9), cistanoside F
(10). Conclusion Compound 1 is a new phenylethanoid glycoside, while compounds 4-10 are obtained
from this plant for the first time.
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Figure1 Stmucture of compounds 1-10
Molish s s 1 darendoside A" R ,
, TLC . UV H-4"( 6 4.65) ,
, IR 3347 cm” HMBC H-4"( 8
ESI-TOF 608, HR-  4.65) C=0(8171.5)
ESI-MS Cy Hy, O, ( 609. 214 4 C=0 .
SIM+H]", 609.217 7). , 1 B-(4-
'H NMR &6.73(1H, d, ] =2.1 Hz),6.65(1H, ) ~O-B-D- (1-2)-4-0- -
dd, ] =7.2,2.1 Hz),6.55(1H,d, | =7.2 Hz) 3 -b-D- [ B-( 4-hydroxyphenyl) ethyl-0-B-

ABX . &7.21(1H,d, | =
15.9 Hz),5.93(1H, d, ] =15.9 Hz)
;% C NMR §171.5,150.6,149.7,

149.7,127.5,126.6,118.6,113.4,111.3,58.3
' C NMR

>

56.44(2H, d, ] =

7.5 Hz) 66.71(2H,d, ] =7.5 Hz)
4 , HMBC §2.46
(2H, tlike, ] =7.2 Hz) §132.7  672.1
, . §
111.1,79.2,80.9,73.5,65.2 5 1
, HMQC
1,2,4 H 5
, 1,2, 4 HMBC
H-1"( 6 4.07) CH,-a ( §
72.1) H-1"( 5 4.07) c-2"
(679.9) ,
1, 1 2

D-apiofuranosyl-( 1 - 2) -4-O-tmns-fe muloyl-B-D-gluco-
pyranoside J(  1). s R
, cle rodendronoside, 1.

HMQC  HMBC "H NMR,"” C NMR
( 1.

XT-4A (
)
AVATER-360
Shimadzu UV-2401 PC
WZZ-18 (

), MeOH ,20 C ;'H,"” C NMR
AL-300 ; ESI-TOF,
HR-ESI-MS MDS Sciex Ostar( CABI, USA)

; HPLC Waters 600 , Waters 2487 Dual A
, Waters C, (7.8 mm X300 mm).
D101

, KBr ;



.+ 724

Acta Phamaceutica Sinica 2005,40(8):722 - 727

Tablel NMR data of compound 1 ( in D, O,

NMR, 300 MHz; ' C NMR, 75.45 MHz)

1

H

No. 8 (mult , Hz) &

Aglycone (A)
1 132.3
2 6.44(1H,d,7.5) 132.7
3 6.71(1H,d,7.5) 117.9
4 156.7
5 6.71(1H, d,7.5) 117.9
6 6.44(1H,d,7.5) 132.7
a 4.04,3.70(m) 72.1
B 2.46( 2H, tlike, 7. 2) 37.3

Estermoiety (E)
1’ 6.73(1H, d,2.1) 127.5
2’ 6.70(1H, brs) 111.3
3 149.7
4’ 150.6
5 6.55(1H, d,7.2) 118.6
6’ 6.65(1H, dd,7.2/2.1) 126.6
a’ 5.93(1H, d,15.9) 113.4
B’ 7.21(1H, d,15.9) 149.7

c=0 171.5
Ome 3.49(3H, s) 58.3
Sugar moiety

Glucose ( Glc)
1" 4.07(1H, d,7.8) 103.7
2" 3.19(1H, dd,8.1/9.3) 79.9
3 3.37° 79.7
4" 4.65(1H, £,9.3) 68.9
5" 3.18° 76.0
6" 3.74,3.58 63.3

Rhamnose ( Rha) Apiose ( Api)
1" 5.16(1H, brs) 1111
2" 3.86(1H, brs) 79.2
3" 80.9
4" 3.70,3.58(m) 73.5
5 3.47(2H, brs) 65.2
6

*Signal pattem unclear due to overlapping

s

Biotech AB

Me rck

Steud. ,

56 L

Sephadex LH-20

s

, ODS(100 ~200 )
(200 ~300 )
RP-18 WE,,,,0.2 mm

Clewdendwn bungei

6.9 kg,

Amersham Phamacia

EtOH

, 2.32 kg. 5
102 g, 47 g,
154 g,
315 g. (47 g, ,
- (50:1 ~1:1), Fr. 120 ~
138 Sephadex LH-20 , - (60:40~
35:65) , , HPLC ( EtOH-H, O
43:57) 1(8.3 mg),4(16 mg), 5(26
mg),6(12.8 mg),7(26 mg),8(11.5 mg);
154 ¢ , D101
, . 20%  50%
EtOH , 49.2 g, ,

CHCL -MeOH-H, O( 60: 40:5) ,Fr.1 ~10 38
g, Sephadex LH-20 , MeOH-H, O( 60: 40)

2,3. Fr. 6 ~12 HPLC ,
MeOH-H, O(27:73) 10(15 mg, % 19 min);
315¢g, D101 ,
30% ,

Sephadex LH-20 ( MeOH-H, O 60: 40), Fr. 37 ~ 58
ODS  MeOH-H,O(1:10- 5:10)
2(79 mg),3(23 mg) 9(32 mg).

1 (clerodendronoside)

20

,mp 125 ~126 C,[a ]2 +11( MeOH, ¢ 0.02).

1

UV(MeOH) A,,.:326 nm. IR(KBr) cm :3 347
(OH),1 696(C =0),1 596,1 515,1 453, 1 372,
1251,1166,1120,1 072,1 027."H "> C NMR(
1). ESIF-TOF m/z 607[ M - H] , HR-ESI-MS
m/z 609.217 0[ M + H ] ( caled. For C,H;, 0,
609.217 7).

2 (acteoside) s

, FeCL-K[ Fe(CN), ]

: , TLC . IR(KBr1)
em™':3 380(OH),1 696(C =0),1 628, 1 602,
1 515."H NMR(300 MHz, CD, OH) : aglycone &: 6. 68
(1H,d, ] =2.1 Hz, A-H-2),6.65(1H, d, ] =8.4 Hz,
A-H-5),6.54(1H, dd, ] =8.4,2.1 Hz, A-H-6), 2. 78
(2H, t, ] =7.5 Hz, A-H-7) ; estermoiety &: 7. 58 (1H,
d, ] =15.9 Hz, E-H-7), 7.04(1H, d, ] =2.1 Hgz
E-H-2),6.93(1H, dd, ] =8.1,2.1 Hz, E-H-6), 6. 69
(1H,d, ] =8.1 Hz, E-H-5), 6.26(1H, d, ] =15.9
Hz, E-H-8) ; sugar moiety 6: 5.18(1H, d, ] =1.8 Hz,
tha-H-1), 4.35(1H, d, ] =7.8 Hz, gli-H-1), 4.90
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(1H, t ] =9.2 Hz, glu-H-4),1.07(3H, d, ] =6.0
Hz, tha-H-6)."” C NMR(  2). ,
acteoside'”’ ,
2 acteoside.
3 ( isoacteoside) s
, FeCL-K,[ Fe( CN), ]

; , TLC . IR
(KBr) ecm™':3 280(OH),1 686(C =0),1 624,
1 602,1 512.' H NMR( 300 MHz, D, O) : aglycone &:
6.39(1H, brs, A-H-2), 6.24(1H, d, ] =8.4 Hz
A-H-5),6.10(1H,d, ] =8.4 Hz, A-H-6),2.36( 2H,
m, A-H-7); ester moiety & 6.94(1H, d, ] =15.6 Hz,
E-H-7),6.59(1H, brs, E-H-2),6.41(1H, d, ] =8.1
Hz, E-H-6),6.36(1H, d, ] =8.1 Hz, E-H-5), 5.68
(1H, d, ] =15.6 Hz, E-H-8); sugar moiety & 4.94
(1H, brs, tha-H-1),4.04(1H, d, ] =7.5 Hz, glu-H-
1),1.08(3H,d, ] =6.3 Hz, tha-H-6)."> C NMR(
2), ,

, 3 isoacteoside.
4 (cistanoside C) ,
, FeCL-K,[ Fe( CN), ]

." H NMR (300 MHz, CD, OD): aglycone &
6.72(1H,d, ] =2.1 Hz, A-H-2),6.77(1H, d, ] =8.4
Hz, A-H-5), 6.67 (1H, br d, ] =8.4 Hz, A-H-6),
2.82(2H,t, ] =7.2 Hz, A-H-7) ; ester moiety & 7.56
(1H,d, ] =15.9 Hz, E-H-7), 7.04(1H, br s, E-H-
2),6.94(1H, brd, ] =8.1 Hz, E-H-6),6.80( 1 H, d,
J=8.1 Hz, E-H-5),6.24(1H, d, ] =15.9 Hz, E-H-
8); sugar moiety & 5.18 (1H, br s, tha-H-1), 4.36
(1H,d, ] =7.8 Hz, glu-H-1), 4.90(1H, t ] =9.2
Hz, glu-H-4), 1.09 (3H, d, ] = 6.3 Hz, tha-H-6).
"CNMR( 2). ,
cistanoside C'"’ , 4

. . 9
isoacteoside’’

cistanoside C.
5 (jionoside C) ,
, FeCL-K [ Fe( CN), ]
;mp 130 ~ 131 C;[a ]y +10.2°
(MeOH, ¢ 0.05). UV(MeOH) A,,.: 332,244 nm.
IR(KB1) cm™': 3401 (OH),1 702(C =0),1 603,
1 519,1 449,1 372,1 270,1 158,1 033, ESI-TOF
m/z 591 [ M - H] ; HR-ESIF-MS m /z 593.225 0
[M+H] (caled. CyHsy;O5:593.2228). 'H NMR
(300 MHz, CD, OD) aglycone( A) & 7.26(5H, m),
4.09,3.76 (1H, m), 2.94 ( 2H, t+like, ] =7.2 Hz

A-H-7);estermoicty (E) & 7.05(1H,d, ] =2.1 Hz,
E-H-2),6.76(1H,d, ] =8.1 Hz E-H-5),6.93(1H,
dd, ] =8.1/2.1 Hz, E-H-6), 6.24(1H, d, ] =15.9
Hz E-H-8),7.56(1H, d, ] =15.9 Hz, E-H-7) ; sugar
moiety glucose( glu) 4.37(1H, d, ] =8.1 Hz, glu-H-
1),3.36(1H, dd, ] =8.1/9.0 Hz glu-H-2), 3.81
(1H, t ] =9.3 Hz, glu-H-3),4.90(1H, t, ] =9.6
Hz, glu-H-4),3.50(1H, m, glu-H-5) ; thamnose( Rha)
5.18(1H, brs, tha-H-1),1.08(3H, d, ] =6.3 Hz,
tha-H-6).""C NMR(  2). ,
jionoside C''"’ ,
5  jionoside C.
6 (leucosceptoside A) )
,  FeCL-K,[ Fe( CN), ]
[a ]y - 42.5(MeOH, ¢ 1.59). IR
(KBr) cm ':3 400( OH),1 700(C =0),1 625,
1515.'H NMR( 300 MHz, CD, OD) : aglycone &: 6. 69
(1H,d, J=2.1 Hz, A-H-2),6.65(1H, d, ] =8.4 Hz,
A-H-5),6.55(1H, dd, ] =8.4,2.1 Hz, A-H-6),3.88
(3H, s, A-OCH, ), 2.79(2H, t, ] =7.2 Hz, A-H-7);
ester moiety & 7.63 (1H, d, ] =15.9 Hz E-H-7),
7.19(1H, d, ] =1.5 Hz, E-H-2),7.07(1H, dd, | =
8.1,1.5 Hz, E-H-6), 6.79(1H, d, ] =8.1 Hz, E-H-
5),6.35(1H,d, ] =15.9 Hz, E-H-8) ; sugar moiety &:
5.19(1H, br s, tha-H-1), 4.36(1H, d, ] =7.8 Hz,
glu-H-1), 4.90 (1H, t, ] =9.2 Hz, glu-H-4), 1.08
(3H,d, ] =5.4 Hz, tha-H-6) . C NMR(  2).
, leucosceptoside A
) 6
7 (cistanoside D) ,
FeCl -K;[ Fe( CN), ]
IR(KBr) cm ':3 421, 2 933, 1 704,
1 629,1 595,1 516,1 440,1 372.' H NMR(300 MHz,
CD, OD): aglycone &: 6.79(1H, d, ] =8.4 Hz, A-H-
5),6.73(1H, d, ] =2.1 Hz, A-H-2),6.67(1H, dd,
J=8.4,2.1 Hz, A-H-6), 3.87 (3H, s, A-OCH, ),
2.82(2H,t, ] =7.2 Hz, A-H-7) ; ester moiety & 7. 63
(1H,d, ] =15.9 Hz, E-H-7),7.19(1H, d, ] =1.2
Hz E-H-2),7.06(1H, dd, ] =8.1,1.2 Hz, E-H-6),
6.80(1H, d, ] =8.1 Hz, E-H-5), 6.34(1H, d, ] =
15.9 Hz, E-H-8),3.80(3H, s, E-OCH, ) ; sugar moiety
&5.19(1H, d, ] =1.2 Hz, tha-H-1),4.36(1H, d, ] =
8.1 Hz, glu-H-1),4.90(1H, t, ] =9.2 Hz, glu-H-4),
1.09(3H, d, ] =6.3 Hz, tha-H-6)."” C NMR(  2).

leucosceptoside A.

s 5
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Table2 '"C NMR (75.45 MHz, CD,OD) spectral data of compounds 2-10
C No. 2 3 4 5 6 7 8 9 10
Agly
1 131.4 133.1 132.9 140.0 131. 4 132.9 132.5 133.8
2 116.5 116.2 112.8 129.4 116.3 112.8 116.3 114.7
3 144.7 144.9 146.9 130.0 144.7 147. 4 146.9 146.1
4 146.1 146. 4 147. 4 127.2 146.1 147.5 147.1 146.3
5 117.1 119.2 117.1 130.0 117.1 117.1 118.8 116.1
6 121.2 123.6 121.1 129. 4 121.2 121.2 122.8 119.1
7 36.6 37.5 36.5 71.9 36.6 36.5 74.7 73.7
8 72.3 72.9 72.0 37.2 72.0 72.1 84.4 76.7
OMe 56.5 56.5 58.5
Estermoiety (E)
1 127.6 129.2 127.6 127.5 127.6 127.6 129.3 127.6 127.6
2 114.7 118.5 115.1 114.6 111.7 111.7 117.9 114.6 115.4
3 146.8 146.8 147.5 146.9 147.9 147.5 147.1 146.8 148.3/148.2
4 149.8 149.7 149.9 149.8 150.8 149. 4 150.3 149.8 149. 4
5 116.3 118.7 116.5 116.5 116.5 116.5 118.8 116.5 116.7
6 123.2 125.4 123.2 123.2 124. 4 124. 4 125.7 123.2 123.5
7 148.0 148.8 148.0 115.2 149. 4 149. 4 146.9 148.1 146. 4
8 115.2 117.6 114.6 148.0 115.1 115.0 115.0 115.2 114.6/114.5
9 168.3 171. 4 168.3 168.3 168.2 168.3 170.9 168.2 168.8/168.7
OMe 56. 4 56.5
Sugar moiety
Gle
1 104.2 104.7 104.2 104.1 104.3 104.3 105.2 104.1 97.6/93.7
2 76.2 76.2 76.2 76.2 76.2 76.2 76.6 76. 4 74.1/70.9
3 81.6 85.3 81.7 81.7 81.5 81.5 83.4 81.4 82.1/79.5
4 70. 6 71.6 72.0 70.6 72.3 70. 6 71.4 72.0 70.4/70.5
5 76.0 76.0 76.0 76.0 76.0 76.0 76.3 76.1 76.8/75.6
6 62.3 66. 4 62. 4 62. 4 62. 4 62. 4 62.8 62.3 62.0/62.0
Rha
1 103.1 103.8 103.1 103.1 103.1 103.0 104.3 103.0 103.0
2 72.0 74.0 72.0 72.0 72.3 72.1 72.5 73.6 71.6
3 72.3 73.0 72.3 72.3 73.8 72.3 74. 4 72.3 71.9
4 73.8 74.7 73.8 73.8 73.8 73.8 74.7 74.3 73.4
5 70. 4 71.6 70. 4 70. 4 70. 4 70. 4 72.1 70. 4 70.5
6 18.5 19.4 18.4 18.4 18.4 18.4 19.9 18.5 18.3
R cistanoside D"’ tha-H-6) e NMR ( 2). s
s 7 cistanoside D. cam pneoside ' ,
8 (campeneoside I) , 8 campneoside L
, , FeCL-K,[ Fe(CN), ] 9 (campeneoside II) ,
; , TLC , mp 125 ~126 C., [a ], - 45.8( MeOH, ¢

[a]) - 68.2( MeOH, ¢ 0.42). IR(KBr) cm’'

3384(OH),1 699(C =0),1 605,1 520, 1 448,
1368, 1277, 1160, 1 038. 'H NMR ( 300 MHz,
CD,0D) & 6.64 ~7.00(6H, ArH),7.46(1H, d, ] =
15.0 Hz, E-H-7),6.15(1H, d, ] =15.0 Hz, E-H-8),
3.07(3H, s, B-OCH, ) ; sugar moiety & 4.96(1H, d, | =
1.2 Hz, tha-H-1),4.28 (1H, d, ] =8.1 Hz, glu-H-1),
4.80(1H, brs, glu-H-4), 0.96(3H, d, ] =5.4 Hz,

0.45). IR(KBr) cm ':3 400( OH),1 700(C =0),
1 630,1 515,1 453." H NMR( 300 MHz, CD, OH):
aglycone & 6.68 (1H, d, ] =2.7 Hz, A-H-2), 6.65
(1H,d, ] =8.4 Hz, A-H-5),6.54(1H, dd, ] =8.1,
2.1 Hz, A-H-6) ; ester moiety & 7.56(1H, d, ] =15.6
Hz E-H-7),7.04(1H, d, ] =2.1 Hz, E-H-2), 6.93
(1H,dd, ] =8.1,2.1 Hz, E-H-6),6.69(1H, d, | =
8.1 Hz, E-H-5),6.24(1H, d, ] =15.6 Hz, E-H-8);
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sugar moiety 6: 5.19(1H, d, ] =1.5 Hz, tha-H-1),
4.35(1H,d, ] =7.8 Hz, glu-H-1),5.19(1H, t, | =
9.2 Hz, glu-H-4),1.08(3H, d, ] =6.0 Hz, tha-H-6).

"CNMR( 2). ,
cam pneoside ! R 9
campneoside 1L
10 ( cistanoside F) ,
, » FeCL-K [ Fe(CN), ]
. , TLC .

[a], - 76.4( MeOH, ¢ 0.63). IR(KBr) cm’'

3 389,2933,2 530,1 696,1 603,1 521,1 448,1 370,
"H NMR(300 MHz, CD, OD): ester moiety & 7.64(1H,
d,J] =15.9 Hz, E-H-7),7.11 (1H, br s, E-H-2), 7.02
(1H,d, ] =7.8 Hz, E-H-6),6.85(1H, d, ] =7.8 Hz,
E-H-5),6.34(1H,d, ] =15.9 Hz, E-H-8) ; sugar moiety
6:5.18 (1H, br s, tha-H-1), 4.64 ( 1H, overlapped),

1.07(3H,d, ] =6.0 Hz, tha-H-6)."" C NMR(  2).
s cistanoside F "'
s 10 cistanoside F.
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