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Glycosides from the Flower of Clerodendrum trichotomum

Jong-Wook Lee', Jong Jin Bae” and Jong Hwan Kwak'*

'School of Pharmacy, Sungkyunkwan University, Suwon 440-746, Korea
2Department of Oriental Pharmacy, Woosuk University, Jeonju 565-701, Korea

Abstract — Four phenylpropanoid glycosides and a monoterpene glycoside were isolated from the flower of Clerodendrum tri-
chotomum. Structures of the isolated compounds were identified as acteoside (1), martynoside (2), leucosceptoside A (3), iso-

acteoside (4) and neohancoside A (5) by spectroscopic analysis. Compounds

1-4 were isolated from the flower of C.

trichotomum for the first time. Compound 5 was first obtained from genus Clerodendrum as well as family Verbenaceae. The
antioxidant activity of compounds 1-5 were evaluated by the DPPH free radical scavenging assay. Compounds 1-4 exhibited

strong antioxidant activity.
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B B3 GC-MSEA*"3} flavonoid 752 ¥
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B 33HEe] gaksl 84S DPPH free radical scavenging
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7171 & A2k —'"H-NMR 2 “C-NMR spectra¥ Varian
Unity INOVA 500 spectrometer®2 374 31911, ESI-MS+=
Agilent 1100LC/MSD trap classic2 ©]-8-3}%1t}. HPLC=



302

Knauer Smartline system [Manager 5000, Pump 1000(x
2), UV Detector 2500, Injector, and Column Thermostat

4000]3 Phenomenex Luna 10 C18(2) column(250%10
mm)S AHE3FR L, recycling HPLCE JAIGEL-GS310
column(500x20 mm)©] F=E  JAI LC-908 Recycling
Preparative HPLCOIA 573438159t} Column chromatography
£ 7= Silica gel 60(230~400mesh, Merck), Sephadex
LH-20(25~100 p, Sigma-Aldrich)®} LiChroprep RP-18(40~
63 um, Merck)S A1831$9.2H TLC plate= TLC Silica gel
60 F,,,(Merck)2} TLC Silica gel 60 RP-18 F,s, (Merck)<
AFESIATE 5= 2 column chromatography& £vi= 15
A kE SR ARSI HPLCOE HPLCH 7S 3
|39 om 1 ute] Aok 1§ e 55 ARSI

2 2| - T B2 WEd ¥ 54 1%

FZ=shaL S 58t MeOH FE=(126 )= Lt
MeOH FZE& 57T d8S $ n-hexane, CH,CL,
EtOAc ¥ n-BuOHZ x50 2 gl 23]3}0] p-hexane
(183 g), CH,CL(1.6 g), EtOAC(7.9 g), n-BuOH(41.8g) 2
H,0562 g8 &5 AATh EtOAc 8= CHCL:
MeOH:H,0(50:10:1, 40:10:1) &&-8712] silica gel column
(40x6 cm)el] H8310] 67]2] 2RI (EI~E6)C.2 LFFT,
288 BESERH IE 1(4.85 902 AUt 288 BRE
MeOHE 872 Sephadex LH-20 column chromatography
(70x3 cm)ste] 570 ] A (E2D~E2E)S AU, °]F
E2B # 82 reverse phase C-18 column chromatography
(25%2.5 em, 45% MeOH)B1] 67]9] 2:5-8] (E2B1~E2B6)S.
2 WY E2B4 £33} E2BS #8S silica gel column
(CH,CL,:EtOAc:MeOH=50:10:5)2.2 AA|5}] 3} 2(82
mg)E F23I9t. 88 E3E 40% MeOH S92 reverse
phase C-18 column chromatographysle] 3702 A8
(E3A~E3C)E 42137, E3B -8 Sephadex LH-20 column
(70x3 cm, MeOH only)°ll &A1 A 471 2] 222 (E3B1~
E3B4)S A3t} HEH o2 E3B3 #32 silica gel column
(35x2 cm, CH,Cl,:MeOH:H,0=80:10:1, 60:10:1, 10:10:1)
o= sl SHE 321 mg)E FEIIUCH EdF ARS
E3B4E reverse phase C-18 HPLC(40% MeOH) % JAI-
GEL GS-310 column©] “&2+¥ recycling HPLC(MeOH
only)°ll =318 o2 28-3lo] 313E 49 mg)dt 5(7 mg)S
st

582 1- White amorphous powder; 'H-NMR (500
MHz, DMSO-d,) &: 097 (3H, d, J/=6.0 Hz, H-6"), 2.71
(H, m, H-7), 3.08-3.95 (9H, m, sugar-H), 3.57-3.95 (2H,
m, H-8), 436 (1H, d, /=8.0 Hz, H-1'), 472 (1H, t, J=9.8
Hz, H-4), 504 (1H, brd, /=1.5 Hz, H-1"), 6.19 (1H, d,
J=16.0 Hz, H-8"), 6.50 (1H, dd, J=8.0, 2.0 Hz, H-6),
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6.63 (1H, d, J=1.8 Hz, H-2), 6.64 (1H, d, J=8.0 Hz, H-5),
6.77 (1H, d, /8.5 Hz, H-5"), 6.97 (1H, dd, J=8.5, 2.0
Hz, H-6"), 7.03 (1H, d, J/=2.0 Hz, H-2"), 746 (1H, d,
J=16.0 Hz, H-7"); "C-NMR (125 MHz, DMSO-d,) &:
18.8 (C-6"), 35.7 (C-7), 61.4 (C-6"), 69.4 (C-5"), 69.9 (C-
4", 709 (C-3"), 71.1 (C-2"), 71.2 (C-8), 72.4 (C-4"), 75.2
(C-2Y, 752 (C-5", 79.8 (C-3", 101.9 (C-1"), 103.0 (C-1"),
1143 (C-8"), 1154 (C-2"), 116.2(C-5), 116.5 (C-5"),
1170 (C-2), 1202 (C-6), 122.1 (C-6"), 1262 (C-1"),
129.8 (C-1), 144.3 (C-4), 145.7 (C-3), 145.7 (C-3"), 146.3
(C-7"), 1492 (C-4"™), 1664 (C-9™); ESI-MS (positive
mode), m/z 647 [M+Na]’; ESI-MS (negative mode), m/z
623 [M-HJ

582 2 - White amorphous powder; 'H-NMR (500
MHz, MeOH-d,) 6: 1.12 (3H, d, J=6.5 Hz, H-6"), 2.84
(2H, m, H-7), 3.27-3.95 (9H, m, sugar-H), 3.70-4.12 (2H,
m, H-8), 3.83 (3H, s, OCH;), 3.90 (3H, s, OCH;), 4.39
(IH, d, J=8.0 Hz, H-1'), 494 (1H, t, /=9.3 Hz, H-4"),
522 (1H, d, J/=1.5 Hz, H-1"), 639 (1H, d, /~15.5 Hz, H-
8"), 6.70 (1H, dd, J=8.0, 2.0 Hz, H-6), 6.76 (1H, d, J=2.0
Hz, H-2), 6.83 (1H, d, /=8.0 Hz, H-5), 6.84 (1H, d, /=8.5
Hz, H-5"), 7.10 (1H, dd, J=8.3, 2.0 Hz, H-6"), 7.21 (1H,
d, J=2.0 Hz, H2"), 7.67 (1H, d, J=15.5 Hz, H-7"); "C-
NMR (125 MHz, MeOH-d,) &: 17.3 (C-6"), 35.4 (C-7),
553 (OCH;), 55.4 (OCHy), 612 (C-6"), 69.2 (C-5"), 69.5
(C-4"), 70.9 (C-3"), 70.9 (C-2"), 712 (C-8), 72.6 (C-4"),
749 (C-2), 75.0 (C-5"), 80.4 (C-3), 101.8 (C-1"), 103.1
(C-1", 110.7 (C-2"), 111.8 (C-5), 114.0 (C-8"), 115.4 (C-
5"), 115.9 (C-2), 120.0 (C-6), 123.2 (C-6"), 126.5 (C-1"),
131.8 (C-1), 146.2 (C-4), 146.4 (C-3), 146.7 (C-7"), 148.2
(C-3"), 149.6 (C-4™), 167.1 (C-9™); ESI-MS (positive
mode), m/z 675 [M+Na]’; ESI-MS (negative mode), m/z
651 [M-HJ

81812 3 - White amorphous powder; 'H-NMR (500
MHz, MeOH-d,) &: 1.04 (3H, d, J=6.0 Hz, H-6"), 2.78
(2H, m, H-7), 3.15-3.97 (9H, m, sugar-H), 3.65-4.05 (2H,
m, H-8), 3.81 (3H, s, OCH;), 436 (1H, d, J/=8.0 Hz, H-
1, 493 (1H, t, /9.8 Hz, H4), 5.19 (IH, brs, H-1"),
6.38 (1H, d, /~16.0 Hz, H-8"), 6.67 (1H, dd, J=8.0, 2.0
Hz, H-6), 6.71 (1H, d, /=2.0 Hz, H-2), 6.78 (1H, d, /=8.0
Hz, H-5), 6.80 (1H, d, /=8.0 Hz, H-5"), 7.04 (1H, dd,
J=8.0, 1.8 Hz, H-6"), 7.16 (1H, d, J=1.8 Hz, H-2"), 7.62
(1H, d, J~16.0 Hz, H-7"); *C-NMR (125 MHz, MeOH-
dy) & 173 (C-6"), 354 (C-7), 553 (OCH,), 61.2 (C-6"),
69.2 (C-3"), 69.5 (C-4"), 70.9 (C-3"), 70.9 (C-2"), 71.2 (C-
8), 72.6 (C-4"), 74.9 (C-2"), 75.0 (C-5"), 80.4 (C-3"), 101.8
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(C-1"), 103.1 (C-1"), 110.7 (C-2"), 111.8 (C-5), 114.0 (C-
8M), 115.4 (C-5"), 115.9 (C-2), 120.0 (C-6), 123.2 (C-6"),
126.5 (C-1"), 131.8 (C-1), 146.2 (C-4), 146.4 (C-3), 146.7
(C-7"), 148.2 (C-3"), 149.6 (C-4™), 167.1 (C-9"); ESI-MS
(positive mode), m/~z 661 [M+Na]; ESI-MS (negative
mode), m/z 637 [M-H]

51812 4- White amorphous powder; 'H-NMR (500
MHz, MeOH-d,) &: 1.18 (3H, d, J=6.3 Hz, H-6"), 2.72
(2H, m, H-7), 3.30-4.02 (8H, m, sugar-H), 3.70-3.95 (2H,
m, H-8), 433 (1H, d, /~7.5 Hz, H-1'), 437 (1H, dd,
J=12.0, 6.5 Hz, H-6"), 450 (1H, dd, /~12.0, 1.8 Hz, H-
6", 5.18 (1H, d, /=2.0 Hz, H-1"), 6.30 (1H, d, /=16.0 Hz,
H-8"), 6.58 (I1H, d, J=8.5, 2.0 Hz, H-6), 6.64 (IH, d,
J=2.0 Hz, H-2), 6.65 (1H, d, /=8.0 Hz, H-5), 6.75 (1H, d,
J=8.0 Hz, H-5"), 6.98 (1H, dd, /=8.0, 2.0 Hz, H-6"), 7.14
(1H, d, J~1.8 Hz, H-2"), 7.55 (1H, d, /~16.5 Hz, H-7");
BC-NMR (125 MHz, MeOH-d,) &: 17.5 (C-6"), 36.5 (C-
7), 623 (C-6"), 68.1 (C-3"), 68.8 (C-4"), 70.4 (C-3"), 71.0
(C-2"), 72.1 (C-8), 73.2 (C-4"), 76.1 (C-2"), 76.4 (C-5,
81.9 (C-3"), 102.3 (C-1"), 104.9 (C-1), 111.2 (C-2"), 112.3
(C-5), 1145 (C-8"), 115.9 (C-5"), 116.8 (C-2), 120.7 (C-
6), 124.6 (C-6"), 1272 (C-1"), 133.9 (C-1), 145.2 (C-4),
1457 (C-3), 1479 (C-7™), 149.0 (C-3"), 150.8 (C-4"),
166.4 (C-9™); ESI-MS (positive mode), m/z 647 [M+Na]';
ESI-MS (negative mode), m/z 623 [M-H]|

882 5- White amorphous powder; 'H-NMR (500
MHz, DMSO-d,) &: 128 (3H, s, H-10), 1.50 (2H, dd,
J=9.8, 6.8 Hz, H-4), 1.55 (3H, s, H-9), 1.64 (3H, s, H-8),
1.96 2H, p, J/=7.0 Hz, H-5), 2.90-3.40 (8H, m, sugar-H),
3.52 (1H, dd, J=11.5, 6.0 Hz, H-6'a), 3.69 (1H, dd,
J=11.3, 53 Hz, H-5"b), 3.86 (1H, dd, J=11.5, 1.5 Hz, H-
6'b), 4.17 (1H, d, J=7.5 Hz, H-1'), 421 (1H, d, /=7.5 Hz,
H-1"), 5.08 (1H, brt, J~7.0 Hz, H-6), 5.14 (1H, dd,
J=11.0, 1.0 Hz, H-1a), 520 (1H, dd, J=17.5, 1.0 Hz, H-
1b), 5.89 (1H, dd, J=17.5, 11.0 Hz, H-2); "C-NMR (125
MHz, DMSO-dy) &: 17.3 (g, C-9), 21.9 (t, C-5), 22.8 (q,
C-5), 252 (g, C-8), 41.0 (t, C-4), 65.4 (1, C-5"), 632 (t,
C-6), 69.4 (d, C-4"), 69.9 (d, C-4), 73.1 (d, C-2"), 73.4
(d, C-2, 753 (d, C-5), 762 (d, C-3"), 76.7 (d, C-3"),
78.8 (s, C-3), 97.8 (d, C-1'), 103.6 (d, C-1"), 1144 (¢, C-
1), 124.5 (d, C-6), 130.2 (s, C-7), 143.3 (d, C-2); ESI-MS
(positive mode), m/z 471 [M+Na]’; ESI-MS (negative
mode), m/z 447 [M-HJ
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A=) Hsls S4ste] ER18I8it. DPPH(2,2-diphenyl-1-
picrylhydrazyl) 2 L-ascorbic acid= Sigma-Aldrich A}l 4]
T8k AMESIA 2 Aol A 2 FF ] Az
o} 3]0l MeOHE ARE-3F o™ 3HghES MeOHol
A FER Zo|al Z7kS sAEe] HEFH SR 100, 50, 10,
5 pg/mle] 7K s== AR5t DPPHE 0.1 mMO| =]
=2 MeOHol €881, 96 well plated] 7} H%22] A& &
o 100 ul2k DPPHE9 100 pl &5, A1 &89 100 ploll
MeOH 100 ul%t 7}3F o DPPH €9 100 pul$} MeOH
100 ple] &4, 2 200 pl MeOHZ ZHz} RFE-3L 25°Col| A
1027 ¥F3A1Z0 ¥ 540 nmol| 4] microplate reader(EL80S
Ultra Microplate Reader, BIO-TEK) 2 S3 =5 =735}
ghrtsl A& AR

Zn g D@

A E3te AR ool st A7t AL o] Fo

o P 2] By AR 2 8%S Hel]
3l AFE PR HA 759 flavonoid A3 A
3} 52 Busidn ASHos AR 9 35S 79
at7] 918l FeEl gt £ MeOH %2 EtOAc 82
/S 2 silica gel, Sephadex LH-20 % RP-18 column
chromatographyE RHE- AAJslarl, A4 2282 HPLC e
recycling HPLCell -85l 552] vidA] dig 2|8k
}.

3}3HE 1-4= NMR spectra®] signal EZ5EH EF
phenylpropanoid®} phenylethanoid moietyES 7151 wig=]| &}
TS & 5 Uk o5 31HE2] 'H-NMR spectras
aromatic FHX 6712] G4~ signalS R Jom o]
= coupling YFOZRE 27l9] 1,3 4-trisubstituted benzene
ring EAE & 4 A3Arh E3F coupling constant
15.5~16.5 Hz21 &+ 22| trans olefinic 47 YEREIL, §
4.33~4.392] doublet(7.5~8.0 Hz) signalZ} § 5.04~5.229]
broad singlet ®== doublet(1.5~2.0 Hz) signatk> 212} 27}
E242] anomeric proton peak® 2 2712] TFF7} EA) g
< o 4 AUtk 'H-NMR spectradl| 4] UFER rthamnose®]
EA A signal(d 0.97~1.18, J=6.0~6.5 Hz)® “C-NMR
spectra®ll Al Ho]FE= 12712] ¥4 signal®] chemical shift
oz RE vl T2 27t glucose®}t rhamnosedS <1
. F7hd oz 'H-NMR# “C-NMR spectra®l 4]
phenylethanoid moiety®l] 393R= 27112 methylene signal®]
gl At 33E 25 2709 methoxy peak(d 3.83 and
3.90; & 55.3 and 55.4), 28] 3}FHE 3 32l methoxy
signal(8 3.81; 8 55.3)°] F7H o= EAI8I3 o™ ol= ESI-
MSoIH A E 31552 molecular weightZ2 58 %
A F AT oY AHAERYH = 14
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Fig. 1. Chemical structures of compounds 1-5 isolated from
the flower of Clerodendrum trichotomum.

phenylethanoid®}  phenylpropanoid, 2|3 glucose<};
rthamnoseE X 33}= 3 E=Z zhzle] 4 9 B

chemical shift %3} coupling Y& 12]3L § 3.80~3.900 &

Kor. J. Pharmacogn.

Fig. 2. Key HMBC correlations for compound 5.

ANSH= methoxy group®] xto]ZHE 1~42 ZH} acteoside,
martynoside, leucosceptoside A 3 isoacteosided = &
AL ©15¢] spectral data= 31 7|4 705 & U]
alth 32 55 'H-NMR spectrum®] & 4.17(d, J=7.5
Hz) ¥ 421(d, /7.5 Hz)ol EA3l= 271<] anomeric
proton peak$} § 2.90~3.959 A= B9 signalEZFE]
he] gRTE EAELS & 5 Uk 'H-NMR spectrum
9] § 5.14(dd, J=11.0, 1.0 Hz), 5.20(dd, /~17.5, 1.0 Hz)
2 5.89(dd, J=17.5, 11.0 Hz)°Il A1 2] chemical shift =
coupling WO ZHE] Uete]] A== 3Rt olefinic
group= <13 2™, § 5.08(brt, J=7.5 Hz)o A 171 2]
olefinic proton2 213}t F7HH 22 § 1,28, 1.55 &
1.640141 Z¥7} singlet® 2 3709] methyl signals} & 1.50(dd,
J=9.8, 6.8 Hz) & 1.96(p, /=7.0 Hz)°| 4] 271 €] methylene
signate I o] aglyconedl] lEdh= B4 signal
2 BO.NMR spectrum®] & 17.3(q), 21.9(1), 22.8(q), 25.2(q),
41.0(t), 78.8(s), 114.4(t), 124.5(d), 130.2(s), 143.3(d)N A &
218 = 9llth PC-NMR spectrumo Al B oj=] &= o]
chemical shift #L(8 65.4, 68.2, 69.4, 69.9, 73. 1 734, 75.3,
76.2, 76.7, 97.8, and 103.6)22FE] 271¢] T2 glucoses}
xyloseZ RISt B4 10719] aglycone spectral data
ZHE linaloolY S LS glucose xylose ¥ aglycone®]
AY Fel= HMBCE X33 2D-NMR data2E] 218

Table I. Scavenging effect (%) of compounds 1-5§ from the flower of Clerodendrum trichotomum on DPPH (1,1-diphenyl-2-

picrylhydrazyl) radical

Compounds 100 pg/mL 50 pg/mL 10 pg/mL 5 ug/mL
1 101.13 92.61 93.05 92.29
2 85.66 72.80 38.82 11.00
3 86.33 95.95 46.53 35.47
4 100.05 91.87 91.56 90.94
5 35.66 33.91 13.74 6.55
L-Ascorbic acid 97.78 98.54 4438 20.96
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& UATHFig. 2). ool AAERE 3¥HE 55 linalyl 3-
O-B-D-xylopyranosyl-(1->6)-B-D-glucopyranoside?] neohan-
coside A2 &1}

Clerodendrum < 2153 tFo= theFst AgjgdAdo] o
TEALL, 2 & Aed 52 ofeH 7RIS 7 A=
2 Quk FR g 8 24 ok @e] AT
o 5452l phenylpropanoid 3} 2 flavonoid 3Kt
BE9] kst o] g g ok ey 2
orRE F2d widA siekE 559 kst €432 DPPH
free radical scavenging assayH< 4-831¢] 780 U
Z B2 = L-ascorbic acidE AF-31SiTh 35HE 1~59] &
st S ST A sE 145 A dAtkst 24
S HAA, 53] SIHE 1, 3, 47} tix E32] L-ascorbic

]

acidit} =& ahaksl 3498 LER)ITH Table ).

A =

—_
AU £ FE20 8WEYS 45 column
chromatographyoll A-8-3o] 529 slgHE-2 Bajslely, 2
ojstety 54 ¥ 7171 ¥4 AARRE serxE 1

skt #2]¥ 35S 1~5% phenylpropanoid glycoside®!
acteoside(1), martynoside(2), leucosceptoside A(3), isoact-
eoside(4)2} monoterpenoid glycoside$] neohancoside A(5)
2 Z}7}9] spectral data®} =3 71A] #e] HwE 58l
sk e 550 e FEPh W 2oERH
Ao 2 B HiE= Aiol™, 53] neohancoside A(5)
= Clerodendrum % 2| Z%5F ofU2} nRAZIH(Verbenaceae)
| AEoME HEE Fe BHive sigEoltt sigt=
1~52] DPPH fiee radical scavenging assay® 2 ©]-83F &
ksl 2 AN A3 14 7 ks 2448 YERIGL
o, E3] 3I9HE 1, 3, 4= tE E2¢) Lascorbic acidETh
ek Fakst S4S JERITE 2 dellx] 2EE st
FEF kst 2 A AHRRY Fedhue] 2
SF o8 Ao R & AT S AR ArhdT

o

{

P

o
eIEE
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