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Abstract: Objective To study the chemical constituents from the roots and stems of Clerodendrum lindleyi and their in vitro
activities of DPPH free radical scavenging. Methods The constituents were isolated and purified by various column chromatographic
techniques and their structures were identified on the basis of their physicochemical and spectral data. Free radical scavenging activity
of the isolated constituents was investigated in vitro using the DPPH assay. Results Thirteen constituents were isolated from C.
lindleyi and identified as betulinic acid (1), monoacetylmartinoside (2), 4”-O-acetylmartynoside (3), clerodenoside A (4), 3",
4"-O-acetylmartynoside (5), acteoside (6), friedelin (7), glutinol (8), taraxerol (9), uncinatone (10), mandarone E (11), (24S5)-24-
ethylcholesta-5, 22, 25-trien-3p-ol (12), and hedyotol C 4”-O-B-D-glucopyranoside (13). Compounds 1—6 were obtained from the
roots and 7—13 were from the stems. Bioassay indicated that compounds 1—12 had different free radical scavenging activities.
Conclusion Compounds 1—13 are all obtained from C. lindleyi for the first time. Compound 13 is obtained from the plants in
Clerodendrum Linn. for the first time. Phenylethanoid glycosides, diterpenoids, triterpenoids, and sterol obtained show different free
radical scavenging activities. Phenylethanoid glycosides 4”-O-acetylmartynoside, monoacetylmartinoside, and acteoside exhibit the
most significant activity.
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VLo 228 YEPE. WIS AR T SN
e AL IRIIEER 2 800 m LU R Ll VA, JARHK
s, T, WS, R, M. BE, A
MRS TR, B2 T )RR
ORI SREE R mILERE, WA H TR
S T I A8 P it o LRI A A A LR A7 B
IRA 27 B o3 S 25 B PR FRAH SCARE o A S5 AR
VTS IRFT AR 25 rh 73 B A9 30 13 MBS, 70 %
2N FAFENEIR (betulinic acid, 1) M ZMED & 2/ 1F
(monoacetylmartinoside, 2).4"-O- 2. Bt 55 % B (4”-
O-acetylmartynoside, 3) . i#fi # A (clerodenoside A,
4). 3", 4"-0- LB % W1 (3", 4"-O-acetyl-
martynoside, 5) ¥ ] & (acteoside, 6). A#2
Ml (friedelin, 7). FiFMNE (glutinol, 8). JHiA %
il (taraxerol, 9). #J K7W (uncinatone, 10)
JEIER] E (mandarone E, 11). (24S)-ZFEHES-5, 22,
25-—#i-3B-lE [(24S)-ethylcholesta-5, 22, 25-trien-3f-
ol, 12]. hedyotol C 4"-O--D-glucopyranoside (13).
WA 1~13 B IR oy 1528, s
Y13 25 IR ZJE A h o AT 2 o AT B R
LWFTFHE . iR S Ry ¥ B — € i) DPPH
THERAEH], ok e B s e d ok B3
1 LSk

R IEIRPIE. (NMR) (Avancelll 400 MHz
M, Burker 7)), TMS J A bR; JBUAH (5 HimgE %
JFE A (LC-ESI-MS) (TSQ Quantum %4, E[H
Finnigan A w); K/ #FH 7 & S (EI-MS)
(DSQ %4, Thermo A w]); 4 HE AT ) Fii (HY
5 : LCMS-IT-TOF, Shimadzu 2A#]); HLFHHK
P (BL—2200H %!, Shimadzu 2 #)); 7 EoR T
T RE A (X—4 B, B3R r A3 AT PR 2 7))
il L AR e 2T ARG IS (IR) (Tensor 37 %Y, f#i[E
Bruker 2 #]); XOGH AT WA GG BT (UV)
(TU—1901 B, JEntEHrs T as A IR ITE A |D;
F SIS % 61 (Perkin Elmer 341 %, S:[);
H = BORAR S R4 (HPLC) (Waters 600 pump,
Waters 600 controller, Waters 2487 Dual A Absorbance
Detector, N—2000 TAE5). KFLIFHE (HP-20
B, AR =325 IR 22 71D s i SR AR (Sephadex
LH-20 &, Pharmacia A #)); SAHEENREEL (ODS)
(Cosmosil75 Cs-OPN 2, H A FE (AL (300~
400 H, FH8IGHAL) D WA A (TLC) fER
G (F Rt L) ) HPLC R A A (il 2

(Merck ~)s HABIKAI A s frall ORigE A
THRATD. B (Tecan M1000 %Y, Fi+);
TORARTEIREEIE A 3t (BT TR PR A D
VC (opffrall, Rt R 2=l .

SIS AM R AT AT LX) TR
TG, 2R R U RS R S Ny Ey
YRV JE A VIR KA Clerodendrum lindleyi
Decne. ex Planch., FRAAEBCTH LA 2 2 b 4R A4
AR SEHG =
2 ERESE

TR RZEFII 1.2 kg, WWE, 95%ZKE[H]
TP 3 K, vEIL, S IR s RO A5 5
H 174.0 g, REZKSEEHHIE DL B 4
PEAE T BEAEHL, 90 [HDSCH 77 o 15 I b A HL)
6.0 g, BEIR AWEAEEY) 13.7 g, 1E T EEAEHY) 187
RUKZRE 133.2 g. BHR LEAE A ) SRR ISR
it CEAT-FEEVEND, T34 Sephadex LH-20 1 (7
i, SOAHEER A (R R %% HPLC 43 &, 73211k
EW1 (5.6 mg). 2(20.3 mg). 3(20.0 mg). 4 (18.0
mg) M5 (11.2 mg). 1E T EEAIYZ KILHNEHE
R0 B PR LR AR (B o 3 (R - B e R
HIEd¢ HPLC 708, #3465 6 (81.8 mg).

TR BLEFI 2 6.8 kg, WK, LEEA R
W3k, JERE, G I UEBOTF U ISR AR B
405.3 g, WEZ/KITHUGHKIKHIECHE . BR LBEA
IETEEAEI, ol [ I IE CbE A ) 36.9 g,
BETR LR AU 16.3 g, 1E T BEASHU 110.8 g FlK
JFEE 2403 g IE OIS R EHERAE (A
CIE O be-BATR B8 VE ), FF48 Sephadex LH-20 #%
i 2B HPLC FIE 45 5 aitb 5 &9 7
(118.4mg). 8 (202mg). 9 (20.0mg). 10 (74.1
mg). 11 (3.8 mg) F112 (47.0 mg). 1E ] A
WG KL IR (i, ReEfRRE (% (RS IR £, 155 - P I
Ve, AR FE G RRE R % HPLC 205, 3
th&5Y 13 (49 mg).

3 HM%E

a1 AEERIRES S CFEE, mp 251~253
Co[0]5—7.2 (¢ 0.06, ZA7)o UV h * (nm): 380, 283,
270, 241, IR vye (cm'): 3 434 (-OH), 2 928, 2 858,
2364, 1 632, 1 460. EI-MS m/z: 456 [M]" (13), 423
(14), 248 (30), 207 (43), 189 (100), 175 (30), 135 (33),
95 (26), 55 (15), ZiaEnE. WIHEN I 720
C30H4503. '"H-NMR (400 MHz, CDCl;) 6: 4.74 (1H, d,
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J =12 Hz, H-29a), 4.61 (1H, d, J = 1.2 Hz, H-29b),
3.42 (1H, dd, J = 8.0, 16.0 Hz, H-7a), 3.20 (1H, dd,
J = 4.0, 12.0 Hz, H-3), 3.01 (1H, m, H-18), 2.89 (1H,
dd, J = 8.0, 16.0 Hz, H-7b), 2.28 (1H, m, H-16a), 2.21
(1H, m, H-13), 2.04 (1H, J = 8.0, 24.0 Hz, H-2a), 1.98
(1H, m, H-22a), 1.96 (1H, m, H-15a), 1.89 (1H, d, J =
12.0 Hz, H-11a), 1.68 (1H, m, H-12a), 1.69 (3H, s,
H-30), 1.68 (1H, m, H-1a), 1.62 (1H, s, H-19), 1.61
(1H, m, H-2a), 1.54 (1H, m, H-21a), 1.53 (1H, d, J =
8.0 Hz, H-6a), 1.50 (1H, m, H-22b), 1.44 (1H, dd, J =
4.0, 16.0 Hz, H-11b), 1.43 (1H, d, J = 16.0 Hz,
H-16b), 1.41 (1H, m, H-15b), 1.38 (1H, m, H-6b),
1.26 (1H, s, H-9), 1.24 (1H, m, H-21b), 1.06 (1H, m,
H-12b), 0.98 (3H, s, H-27), 0.97 (3H, s, H-26), 0.94
(3H, s, H-23), 0.93 (1H, m, H-1b), 0.83 (3H, s, H-25),
0.76 (3H, s, H-24), 0.68 (1H, d, J = 12.0 Hz, H-5);
BC-NMR (100 MHz, CDCly) 8: 180.6 (28-COOH),
150.6 (C-20), 109.9 (C-29), 79.2 (C-3), 56.5 (C-17),
55.6 (C-5), 50.7 (C-9), 49.5 (C-19), 47.1 (C-18), 42.6
(C-14), 40.9 (C-8), 39.1 (C-4), 38.9 (C-1), 38.6
(C-13), 37.4 (C-10), 37.2 (C-22), 34.5 (C-7), 32.4
(C-16), 30.8 (C-15), 29.9 (C-21), 28.2 (C-23), 27.6
(C-2), 25.7 (C-12), 21.1 (C-11), 19.6 (C-30), 18.5
(C-6), 16.3 (C-26), 16.2 (C-25), 15.5 (C-24), 14.9
(C-27) LA E%dls b5 Scikatos — 5, Mseth s
W1k FIRENRTR .

WEw 2: A, [a]5-67.9 (¢ 0.10, S 1)).
UV 255" (nm): 287, 329. IR vher(em™): 3 447(-OH),
2932, 2 067, 1 633, 1 596, 1 516, 1 460 (A¥f).
ESI-MS m/z: 693 [M—H] , ZE&5E00E . A nl 40
HA T3 H C33HypOr60 'H-NMR ¥4 L2 1, PC-
NMR $dfs W 2. DAE$l 5 Scmraiis — 85,
EAEY) 2 R L DAY

WA 3: AR, [0]h—47.5 (¢ 0.09, 1),
UV Ao (nm): 288, 331. IR vher(cm '): 3 457 (-OH),
2 935, 1 712 (C=0), 1 635, 1 595, 1 516, 1 460 (3
) ESI-MS m/z: 693 [M—H], &40, ik
WA 73Ul CosHinOree 'H-NMR HLHE L3 1,
PC-NMR $ffs W% 2. LLE#olE 5 Sc ks — 250,
WO EAL S 3 R 47-0- L BE T 3 B

WA 4: FIER KR [0]D —61.4 (c 0.04, F 1),
UV A " (nm): 288, 330, IR vper(cm ')z 3 458 (-OH),
2935,1636,1595,1517, 1461 (). ESI-MS m/z:

735 [M—H], 759 [M+Na]", 45i&Eak. mek
Hor 7l CisHyuOo 'H-NMR Hdl W3 1,
PC-NMR $dfs W3 2. LU S 5 scikfiaE — s,
M e O 4 T A

WEW5: AR, [a]5-39.3 (¢ 0.06, Z1)7).
UV 255 (nm): 288, 331. IR vher(cm™): 3 456(-OH),
2930, 1 638, 1 517, 1 460(43#£). ESI-MS m/z: 735
[M—H], 759 [M+Na]", #5a50l. il a4 e 1L
43120 CasHasO170 ' H-NMR $i4 W% 1, >C-NMR
e W% 2. L ESOE 5ScukaniE 800, ke
& 5 g 3", 4"-0- LW 5 7% B

WA 6: A K « [0]—120.4 (c 0.08, S A7)
UV A (nm): 288, 331. IR v (cm'): 3 429(-OH),
2932, 1 697(C=0), 1 632, 1 521, 1 450(%£¥F). ESI-
MS m/z: 623 [M—H] ", 647 [M+Na]*, 450,
BT HE L2y 30 CooH3e0yse H-NMR S04 W,
% 1, PC-NMR H¥i W4 2. LU S 5 ScikikiE —
Y, A 6 ATE T

AW T2 AR S i CRUT- T D, mp 256~
258 C. [a]5-18.8 (¢ 0.07, Zf)e UV An® (nm):
269, 262, 240, IR vim (cm '): 3 457, 2 927, 2 867,
2362, 1715 (C=0), 1 461. EI-MS m/z: 426 [M]" (24),
302 (18), 273 (52), 163 (48), 123 (75), 109 (54), 95
(100), 81 (47), “hiaralit. ok al#EMH A 70k
C30Hs00- 'H-NMR (400 MHz, CDCl3) 6: 2.23 (1H, m,
H-4), 1.94 (2H, m, H-1), 1.76 (2H, m, H-6), 1.72 (2H,
m, H-2), 1.54 (2H, m, H-16), 1.53 (2H, m, H-22), 1.53
(1H, s, H-18), 1.52 (1H, m, H-10), 1.45 (2H, m, H-11),
1.38 (1H, m, H-8), 1.33 (2H, d, J = 4.0 Hz, H-12),
1.28 (2H, m, H-15), 1.17 (3H, s, H-28), 1.04 (3H, s,
H-27), 0.99 3H, d, J = 2.8 Hz, H-26), 0.99 (3H, s,
H-30), 0.94 (3H, s, H-29), 0.85 (3H, d, J = 4.0 Hz,
H-23), 0.86 (2H, s, H-7), 0.87 (3H, s, H-25), 0.71 (3H,
s, H-24); "*C-NMR (100 MHz, CDCL3) 8: 22.4 (C-1),
41.6 (C-2), 213.2 (C-3), 58.3 (C-4), 42.2 (C-5), 41.4
(C-6), 18.4 (C-7), 53.2 (C-8), 37.6 (C-9), 59.6 (C-10),
35.8 (C-11), 30.6 (C-12), 39.8 (C-13), 38.4 (C-14),
32.6 (C-15), 36.2 (C-16), 30.1 (C-17), 43.0 (C-18),
35.5 (C-19), 28.3 (C-20), 32.9 (C-21), 39.4 (C-22),
6.9(C-23), 14.8 (C-24), 18.1 (C-25), 20.4 (C-26), 18.8
(C-27), 32.2 (C-28), 35.1 (C-29), 31.9 (C-30). LA -3k
o5 scmkapE — 8, M A T AR .

A5 8: TR, b CRU-F ), mp 211~
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£1 1LA&12~6#) "H.NMR (400 MHz, CD;0D) #i%
Table 1 'H-NMR (400 MHz, CD;0D) data of compounds 2—6
fkhir 2 3 4 5 6

agly
2 6.73(1H,d,J=1.6Hz)  6.73(IH, d,J=2.0Hz) 6.73(1H, d,J=2.0Hz) 6.73(1H, d,J=2.0Hz) 6.70(1H, d,J=2.0Hz)
5 6.81(1H,d,J=8.0Hz)  6.82(1H, d,J=8.0Hz) 6.82(1H, d,J=8.0Hz) 6.82 (1H,d,J=8.0 Hz) 6.71 (1H, d,J=8.0 Hz)
6 6.69 (1H,dd,J=1.6,80Hz) 6.69(1H, dd,/=2.0,8.0Hz) 6.69(1H, dd,J=2.0,8.0Hz) 6.69(IH, dd,/=2.0,8.0Hz) 6.57(1H, dd,J=2.0, 8.0Hz)
7 2.82(2H, m) 2.82(2H, m) 2.82(2H, m) 2.82(2H, m) 2.79(2H, m)
8 4.06(1H, m) 4.07(1H, m) 4.06(1H, m) 4.07(1H, m) 4.06(1H, m)

3.74(1H, m) 3.75(1H, m) 3.75(1H, m) 3.75(1H, m) 3.74(1H, m)
-OCH;  3.81(3H,s) 3.81(3H,s) 3.81(3H,s) 3.81(3H,s) -
ester moiety
2 720(1H,d,J=1.6Hz)  7.20(1H,d,J=2.0Hz) 7.20(1H, d,J=2.0Hz) 7.22(1H, d,J=2.0Hz) 7.09(1H, d,J=2.0Hz)
3 6.82(1H,d,J=8.0Hz)  6.83(1H,d,J=8.0Hz) 6.81(1H, d,J=8.0Hz) 6.83(1H, d,J=8.0Hz) 6.80(1H, d,J/=8.0Hz)
6 708(1H,dd,J=16,80Hz) 7.11(1H, dd,J=2.0,8.0Hz) 7.09(1H, dd,J=2.0,8.0Hz) 7.12(IH, dd,J=2.0,8.0Hz) 6.97(1H, dd,J/=2.0, 8.0Hz)
7 7.66(1H,d,J=160Hz)  767(1H,d,J=160Hz)  7.68(1Hd,J=16.0Hz)  7.68(IHd,J=160Hz)  7.60(lH, d,J=16.0Hz)
8 6.38(1H,d,J=16.0Hz)  6.38(1H,d,J=160Hz)  639(1H,d,J=16.0Hz)  640(IH,d,J=160Hz)  6.30(IH, d,J=16.0Hz)
-OCH;  3.88(3H,s) 3.88(3H,s) 3.88(3H, ) 3.88(3H, ) -
Gle
I 437(1H,d,J=8.0Hz)  4.38(IH,d,/=8.0Hz) 436(1H, d,/=8.0Hz) 438(1H, d,/=8.0Hz) 438(1H, d,J/=8.0Hz)
2 3.54(1H, m) 3.56(1H, m) 3.55(1H, m) 3.55(1H, m) 3.53(1H, m)
3 3.81(1H, m) 3.89(1H, m) 3.81(1H, m) 3.88(1H, m) 3.83(1H, m)
4 4.93(1H, m) 4.97(1H, m) 4.98(1H, m) 4.98(1H, m) 4.95(1H, m)
5 3.40(1H, m) 3.44(1H, m) 3.46(1H, m) 3.47(1H, m) 3.41(1H, m)
6 3.64(1H, m) 3.64(1H, m) 3.64(1H, m) 3.65(1H, m) 3.63(1H, m)

3.55(1H, m) 3.55(1H, m) 3.56(1H, m) 3.56(1H, m) 3.54(1H, m)
Rha
1 518(1H,d,J=1.6Hz)  5.38(1H,d,J=13Hz) 5.19(1H,d,J=1.6 Hz) 5.40(1H,d,J=1.4Hz) 5.20(1H,d,J=1.6Hz)
2" 3.92(1H, m) 3.91(1H, m) 5.34(1H, m) 5.14(1H, m) 3.73(1H, m)
3" 3.64(1H, m) 3.67(1H, m) 3.64(1H, m) 3.86(1H, m) 3.60(1H, m)
4 4.89(1H, m) 4.82(1H, m) 4.97(1H, m) 4.77(1H, m) 3.34(1H, m)
5 3.57(1H, m) 3.77(1H, m) 3.44(1H, m) 3.78(1H, m) 3.57(1H, m)
6" 1.12(3H,d,J=64Hz)  1.03(3H,d,J=6.0Hz) 1.13(3H,d,/=6.4Hz) 1.04(3H, d,J=6.4Hz) 1.11(1H, d,J=6.1 Hz)
2"-COCH; — - 1.97(3H,s) - -
3"-COCH; 2.08(3H,s) - 2.06(3H,s) 1.67(3H,s) -
4"-COCH; — 1.69(3H, ) - 2.09(3H,s) -
212 C. [a]h+63.3 (¢ 0.05, E1). UV Aom "(nm):  (1H, m, H-18), 1.56 (1H, m, H-16a), 1.55 (1H, m,

321,274,241, IR v (cm ): 3 459 (-OH), 2 930, 2 867,
1 640 (C=C), 1 459, 1 384,1 103. EI-MS m/z: 426
[M]" (5), 274 (100), 259 (83), 205 (24), 173 (14), 137
(27), 134 (35), 109 (20), 95 (26), 69 (15), &itEis.
BRI 43 7200 C3oHs00. "H-NMR (400 MHz,
CDCly) d: 5.63 (1H, brs, H-6), 3.46 (1H, brs, H-3),
2.01 (1H, m, H-10), 1.97 (1H, m, H-7a), 1.86 (1H, m,
H-7b), 1.85 (1H, m, H-2a), 1.70 (1H, m, H-2b), 1.57

H-11a), 1.53 (1H, m, H-1a), 1.52 (1H, m, H-16b), 1.48
(1H, m, H-15a), 1.47 (1H, m, H-1b), 1.39 (1H, m,
H-22b), 1.38 (1H, m, H-19a), 1.38 (1H, m, H-21a),
1.37 (1H, m, H-11b), 1.36 (1H, m, Ha-12), 1.27 (1H,
m, H-15b), 1.26 (1H, m, H-21b), 1.26 (1H, m,
H-12b), 1.25 (1H, m, H-19b), 1.16 (3H, s, H-30),
1.14 (3H, s, H-24), 1.10 3H, s, H-26), 1.04 3H, s,
H-23), 1.01 (3H, s, H-27), 0.99 (3H, s, H-28), 0.95 (3H,
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x2 & 2~6# "C-NMR (100 MHz, CD;0D) #{i7
Table2 "“C-NMR (100 MHz, CD;0D) data of compounds 2—6
AL 2 3 4 5 6 {/3VA 2 3 4 5 6
agly Gle
1 1329 1329 1329 1329 1316 Iy 104.2 104.3 1042 1042  104.2
2 117.1 117.1 117.1 117.1 116.6 2’ 76.0 75.9 75.9 75.9 76.0
3 147.5 147.5 147.5 147.6  146.1 3 82.1 79.3 82.0 79.2 81.7
4 1474 1474 1474 1474 1446 4 70.7 70.4 70.4 70.3 70.6
5 112.9 112.9 112.9 112.9 117.2 5 76.2 76.4 76.0 76.3 76.2
6 1212 1211 1212 1212 1214 6’ 62.4 62.3 62.4 62.3 62.4
7 36.5 36.5 36.5 36.6 36.6 Rha
8 72.1 72.1 72.1 72.2 72.3 1 103.0 101.7  100.3 98.9  103.1
-OCH; 56.6 56.7 56.5 56.5 - 2" 72.3 72.2 71.4 73.9 72.4
ester moiety 3" 71.0 70.0 71.2 68.2 72.1
1" 127.7 1275 127.6 1275 127.7 4" 73.8 75.4 73.2 75.2 73.8
2" 111.9 111.9 111.9 111.9 115.3 5" 70.1 67.8 70.5 67.8 70.5
3" 149.4 1495 1494 1495 146.8 6" 18.4 18.1 18.4 18.1 18.5
4" 150.8  154.5 150.8 151.1 149.8 2"-COCH; - - 171.6 - -
5" 116.5 116.6 116.5 116.7 116.4 2"-COCH; - - 20.7 - -
6" 124.3 124.3 124.3 1244 1233 3"-COCH; 172.7 - 1722 1722 -
7" 147.9  147.8 148.9 148.0 1438.1 3"-COCHj; 21.1 - 20.8 20.6 -
8" 115.1 114.9 115.0 114.8 114.7 4"-COCH; - 172.5 — 172.0 -
9" 168.3 168.1 1682 168.0 168.4 4"-COCHj; — 20.7 — 20.8 -
-OCH; 56.6 56.6 56.5 56.5 -

s, H-29), 0.85 (3H, s, H-25); "C-NMR (100 MHz,
CDCly) 6: 18.4 (C-1), 28.0 (C-2), 76.5 (C-3), 41.0
(C-4), 141.8 (C-5), 122.2 (C-6), 23.8 (C-7), 47.6
(C-8), 35.0 (C-9), 49.9 (C-10), 34.8 (C-11), 30.5
(C-12), 38.0 (C-13), 39.5 (C-14), 32.3 (C-15), 39.1
(C-16), 30.3 (C-17), 43.3 (C-18), 35.3 (C-19), 28.4
(C-20), 33.3 (C-21), 36.2 (C-22), 29.1 (C-23), 25.6
(C-24), 16.3 (C-25), 19.8 (C-26), 18.6 (C-27), 32.5
(C-28), 34.7 (C-29), 32.2 (C-30). LL_F%¥s 5 STkt
B8P, WA 8 RN

AW 9: AR i CRU - D, mp 272~
273 "Co UV A *(nm): 320, 284, 276, 242. IR vy
(cm™"): 3 685(-OH), 2 931, 2 858, 1 470, 1 287,
1031. EI-MS m/z: 426 [M]™ (10), 302 (38), 287 (45),
269 (23), 204 (100), 189 (41), 133 (32), 121 (26), 95
(27), 69 (23), 55 (16), &5l BRIGHEN H 7> 12X
h C30Hs00- 'H-NMR (400 MHz, CDCl;) 6: 5.53 (1H,
d, J = 8.0 Hz, H-15), 3.19 (1H, d, J = 8.0 Hz, H-3),
2.28 (1H, m, H-21b), 2.03 (1H, dd, J = 2.0, 12.0 Hz,
H-19a), 1.92 (1H, dd, J = 2.0, 12.0 Hz, H-16a), 1.63
(1H, m, H-21a), 1.62 (2H, m, H-6), 1.61 (1H, m,
H-16b), 1.61 (1H, m, H-1), 1.60 (2H, m, H-2), 1.49

(1H, m, H-11b), 1.42 (1H, m, H-18), 1.37 (1H, m,
H-7a), 1.35 (1H, m, H-22a), 1.32 (1H, m, H-12a), 1.32
(1H, m, H-19b), 1.24 (1H, m, H-22b), 1.18 (1H, m,
H-11a), 1.09 (3H, s, H-27), 1.01 (1H, m, H-7b), 0.98
(3H, s, H-23), 0.97 (1H, m, H-12b), 0.96 (1H, m,
H-9), 0.95 (3H, s, H-30), 0.93 (3H, s, H-24), 0.91 (3H,
s, H-28), 0.91 (3H, s, H-29), 0.82 (3H, s, H-26), 0.81
(3H, s, H-25), 0.78 (1H, s, H-5); >C-NMR (100 MHz,
CDCls) §: 37.9 (C-1), 27.4 (C-2), 79.3 (C-3), 39.2
(C-4), 55.7 (C-5), 19.0 (C-6), 35.3 (C-7), 39.0 (C-8),
49.0 (C-9), 37.8 (C-10), 17.7 (C-11), 36.9 (C-12), 36.0
(C-13), 158.3 (C-14), 117.1 (C-15), 37.9 (C-16), 38.2
(C-17), 49.5 (C-18), 41.5 (C-19), 29.0 (C-20), 33.9
(C-21), 33.3 (C-22), 28.2 (C-23), 15.6 (C-24), 15.6
(C-25), 30.6 (C-26), 26.1 (C-27), 30.1 (C-28), 33.5
(C-29), 21.5 (C-30). L ¥ 55 Scihdian —s,
MU TEAR A 9 i 4 DL o

EW10: st s (I, mp 170~171
Co [a]D-74.1 (¢ 0.11, & fi7)s UV dpm " (nm): 380,
334, 302, 241. IR vgm (cm '): 3 298(-OH), 2 974,
1619, 1450 (PEFR), 1397, 1325, 1284, 1241, 1 019,
HR-TOF-MS m/z: 327.159 7 [M+H]" (il &1
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327.159 1, CyHxn0y), 325.143 8 [M—H] (&1
325.144 5, CyH204), #HEM 5>+ XN CaHpnOso
'H-NMR (400 MHz, CDCl;) &: 13.71 (1H, brs,
14-OH), 6.23 (1H, s, H-6), 5.12 (1H, m, H-16), 3.40
(1H, dd, J = 8.0, 16 Hz, H-15a), 3.24 (1H, dd, J = 4.0,
12.0 Hz, H-1a), 2.89 (1H, dd, J = 8.0, 16 Hz, H-15b),
2.52 (1H, m, H-2a), 2.20 (1H, m, H-2b), 1.91 (3H, s,
H-19), 1.88 (3H, s, H-18), 1.57(1H, dd, J = 4.0, 12.0
Hz, H-1b), 1.52 (3H, d, J = 6.4 Hz, H-20), 1.50 (3H, s,
H-17); “C-NMR (100 MHz, CDCL) J: 29.4 (C-1),
30.4 (C-2), 140.5 (C-3), 125.5 (C-4), 165.4 (C-5),
118.7 (C-6), 190.3 (C-7), 109.5 (C-8), 136.3 (C-9),
39.7 (C-10), 131.1 (C-11), 153.9 (C-12), 111.1 (C-13),
154.3 (C-14), 34.7 (C-15), 83.2 (C-16), 22.2 (C-17),
20.8 (C-18), 15.1 (C-19), 22.1 (C-20). LI ¥ 53¢
kAR IE — 2, e S 10 KT R .

A 1 iR B R CFBED , mp 225~226 Co
UV Ao *(nm): 397, 331, 284, 270, 263, 241. IR v
(cm™): 3 696 (-OH), 2 929, 1 732 (C=0), 1 450 (EFF),
1393, 1321, 1018, ESI-MS m/z: 325 [M+H]", 323
[M—H], 4i&4&i. miEms =0
CaoH2004. 'H-NMR (400 MHz, CDCl) 8: 14.11 (1H,
brs, 14-OH), 6.61 (1H, s, H-15), 6.28 (1H, s, H-6),
3.29 (1H, dd, J = 4.0, 8.0 Hz, H-1a), 2.54 (1H, m, H-2a),
246 (3H, s, H-20), 2.25 (1H, m, H-2b), 1.93 (3H, s,
H-19), 1.90 (3H, s, H-18), 1.64 (1H, m, H-1b), 1.53 (3H,
s, H-17); “C-NMR (100 MHz, CDCl5) 8: 30.0 (C-1),
30.6 (C-2), 141.1 (C-3), 125.6 (C-4), 166.1 (C-5), 118.8
(C-6), 191.6 (C-7), 109.7 (C-8), 129.9 (C-9), 39.7
(C-10), 131.4 (C-11), 151.8 (C-12), 117.3 (C-13), 148.8
(C-14), 101.7 (C-15), 154.9 (C-16), 22.7 (C-17), 20.9
(C-18), 15.2 (C-19), 14.2 (C-20). A L-Hhh 5 ki iE
— M, ESELA Y 11 TR E.

& 12: LOEPIRGE S (EA7-FED, mp
149~150 ‘C. [0]3-33.3(c 0.04, 5ifij). UV Ao
(nm): 241, EI-MS m/z: 410 [M]" (5), 300 (40), 271
(100), 255 (55), 213 (34), 159 (45), 145 (46), 137 (52),
109 (67), 95 (65), 81 (47), 67 (35), LEiaA . Brilk
HEM 43 T30 H CroHagOo 'H-NMR (400 MHz, CDCl5)
d: 5.34 (1H, brd, J = 8.0 Hz, H-6), 5.21 (1H, d, J =
12.0 Hz, H-22), 5.20 (1H, d, J = 12.0 Hz, H-23), 4.69
(2H, brs, H-26), 3.51 (1H, septet, J = 6.5, 4.5 Hz,
H-3), 2.43 (1H, q, J = 8.0 Hz, H-24), 2.27 (2H, m,

H-4), 2.03 (1H, m, H-20), 1.97 (1H, m, H-8), 1.85
(1H, m, H-1b), 1.84 (2H, m, H-2), 1.67 (1H, m,
H-16a), 1.64 (3H, s, H-27), 1.56 (1H, m, H-15a), 1.50
(1H, m, H-11a), 1.49 (2H, m, H-7), 1.48 (1H, m,
H-28b), 1.40 (1H, m, H-28a), 1.25 (1H, m, H-16b),
1.17 (2H, m, H-12), 1.16 (1H, s, H-17), 1.08 (1H, m,
H-1a), 1.02 (3H, d, J = 4.8 Hz, H-21), 1.02 (1H, m,
H-15b), 1.01 (3H, s, H-19), 1.00 (1H, s, H-14), 0.93
(1H, m, H-9), 0.85 (1H, m, H-11b), 0.83 (3H, t, J = 8.0
Hz, H-29), 0.69 (3H, s, H-18); "*C-NMR (100 MHz,
CDCly) d: 37.4 (C-1), 31.8 (C-2), 71.9 (C-3), 42.4
(C-4), 140.9 (C-5), 121.8 (C-6), 32.1 (C-7), 32.1 (C-8),
50.4 (C-9), 36.7 (C-10), 21.2 (C-11), 39.9 (C-12), 42.5
(C-13), 57.0 (C-14), 24.5 (C-15), 28.8 (C-16), 56.1
(C-17), 122 (C-18), 19.5 (C-19), 40.3 (C-20), 20.9
(C-21), 137.3 (C-22), 130.2 (C-23), 52.1 (C-24), 148.7
(C-25), 109.7 (C-26), 20.4 (C-27), 25.9 (C-28), 12.3
(C-29). LA Lt 5 sk — 5>, et A
Y12y (248)- LFEIHS-5, 22, 25-—)d-3B-HF .
WY 13: G A, [a]5-4.69 (¢ 0.05,
CH30H). UV Apm “(nm): 230, 278, ESI-MS m/z: 769
[M-+Na]', 745 [M—H], a5, B o
3l C37Hi6016. 'H-NMR (400 MHz, CD;0D) d: 7.00
(1H, d, J = 2.0 Hz, H-2"), 6.95 (1H, d, J = 2.0 Hz,
H-2), 6.81 (1H, dd, J = 2.0, 8.0 Hz, H-6), 6.78 (1H, d,
J=8.0 Hz, H-5), 6.72 (1H, dd, J = 2.0, 8.0 Hz, H-6"),
6.68 (1H, d, J = 8.0 Hz, H-5"), 6.63 (2H, s, H-2', 6"),
4.90 (1H, d, J = 8.0 Hz, H-7"), 4.74 (1H, d, J = 4.0
Hz, H-8"), 4.70 (1H, d, J = 4.0 Hz, H-7), 4.49 (1H, d,
J = 4.0 Hz, H-7"), 426 (1H, m, H-9"a), 4.25 (1H, m,
H-9'a), 4.25 (1H, m, H-9a), 4.22 (1H, d, J = 8.0 Hz,
H-1), 3.88 (1H, m, H-9'b), 3.88 (1H, m, H-9b), 3.86
(3H, s, 3-OCHs3), 3.86 (3H, s, 5-OCHj3), 3.80 (3H, s,
3-OCHj3), 3.80 (3H, s, 3”-OCHj), 3.80 (1H, m, H-6a),
3.70 (1H, m, H-9"b), 3.66 (1H, m, H-6b), 3.35 (1H, m,
H-5), 3.29 (1H, s, H-4), 3.22 (1H, m, H-2), 3.21 (1H,
m, H-3), 3.12 (1H, m, H-8), 3.12 (I1H, m, H-8');
BC-NMR (100 MHz, CD;0D) d: 133.8 (C-1), 111.1
(C-2), 149.2 (C-3), 147.4 (C-4), 116.1 (C-5), 120.1
(C-6), 87.5 (C-7), 55.3 (C-8), 72.8 (C-9), 136.4 (C-1"),
104.5 (C-2'), 154.3 (C-3"), 138.8 (C-4"), 154.3 (C-5),
104.5 (C-6"), 85.4 (C-7'), 55.7 (C-8'), 72.9 (C-9),
133.5 (C-1"), 112.1 (C-2"), 148.5 (C-3"), 147.0



* 1056 -

¢ %% Chinese Traditional and Herbal Drugs

F43% Fo 20124F6 A

(C-4"), 115.5 (C-5"), 121.5 (C-6"), 74.1 (C-7"), 87.3
(C-8"), 69.4 (C-9"), 1042 (C-1), 75.1 (C-2), 77.9
(C-3), 71.6 (C-4), 77.9 (C-5), 62.7 (C-6), 56.7
(3-OCH3), 56.7 (5-OCHj;), 56.4 (3-OCHj), 56.5
(3"-OCH3)o LA 1% 5 scmikdiis— 5™, #ies et
¥ 13 4 hedyotol C 4"-O-B-D-glucopyranoside .
4 BHREBREHEMAR

K JH DPPH R B FRAGEN " e ff B Uk
JERESH 50 uL B 96 fLEEAAR Y, FHEEARAL 517 nm I
JESALROCEE (A fH, SRJEIIATISE F P RERC 4
(1) 0.25 mmol/L DPPH X7 50 pL, F#59A4% ik
Fe= L N %WV 30 min, FFFEEFRX 517 nm 5E &
LIRS (4, i, A ESE 3K, LLVCH
S, TSR E YN A s R, kit
AR P B 50%DPPH TR IR 5 (ICs0) W3 36

H ISR R =1— (4 — A4/ Amax
A, ) DPPH JGHESE IWEOGIE, A 290 DPPH R FE S W
EIE,  Amex NI DPPH J5 45 PR 1 ' 3

#x3 L&Y DPPH BIERE

Table 3 DPPH radical scavenging rate of compounds

ICsy/ ICsy/
&Y » tEW o
(umol-L ™) (umol-L™)
vC 29 B K T NA
4"-0- LB SFEE 25 Sp il 7 97
LWL T S 37 iy NA
HTEHT 60 TR D NA
3 AO-LIRLFEY 84 NI NA
MR A NA (248)-Z.KEHES-5,  NA
HEER B 87 22,25- = Jf-3-HE

NA-100 pmol/L #J§fi i Ao G 1

NA-no activity at 100 pmol/L in pre-screening
5 itie

KRG B, WRA RAFHY T 53 1

HEE T 13 MEED . RINE RN Y], XA
PR 2R A A B B A —E 1) DPPH
HERAEH, Hh 47-0-4T B 2. B oW
DHAE T HEEMEEON B, TS J R
REILALTT “HIBAMNEZR” D —ERHR, H
HAR I 252800 TR 75 10— 9T

S 30k
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