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Strong Polarity Components of Pogostemon cablin ( Blance) Benth.
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Abstract; Thirteen compounds were isolated from #-butanol extraction of ethanol extract of the aerial parts of
Pogostemon cablin (Blance) Benth. On the basis of spectral data, they were identified as apigenin (1), 3,5,4'-
Trihydroxy-7-methoxyflavone (2), 3,5-Dihydroxy-4',7-dimethoxyflavone (3), apigenin 7-galacturonide (4), apigenin
7-(O-methylglucuronide) (5), luteolin 7-O-(6-O-methyl-B-D-glucuronopyranoside) (6), 4’, 5-Dihydroxy-3’, 7-
dimethoxyflavanone (7), quercetin-7-B-D-glucoside (8), 3,23-dihydroxy-12-oleanen-28-oic acid (9), syringaresinol-
B-D-glucoside (10), verbascoside (11), orobanchoside (12), campneoside I (13). Compounds 2 ~ 13 were isolated

from the plant for the first time.
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Sephadex LH-20 A3 Amersham Biosciences 23 HJ
A7 BRI R BT AR A A 63 35 45 B IR OT R AR T /R
77 s BOMBER 2 T AR R A5 R Merck 23 F) 24675 4L )2
BT SR e B2 388 WO Je J2 B A 380 S Y48 3 M T B
DU AR BB

1.2 {328

Tk 7% & U Eyela Rotary Evaporator N-1000
(H 4% Tokyo Rikakikai Co. Ltd./[: =) ; I 45 5 55 vk
AL 3% 4 | LC-6AD/RID-10A ( H 7 Shimadzu 2%
]); ESIMS il APT 2000 LC/MS/MS (3¢ I Applied
Biosystems 23 ), W WE Ry 5 7, BLHE R AR I
"H NMRF1"C NMR i Bruker DRX-400 #3842 1%
LR & (B 1 Bruker 2 Al), LA PY H JE A b
(TMS)H W#R

1.3 REL.HE

JURER L DI RT 20 ke, BERR)S T 85% T
W Z, B 3 IR, Rk 48 h, Bt Z R BORK, WE
e o KA R E (S L), A iEEas L),
CRRCIR(S5 D)W IETEE(15 LYZHK, S5 TH ]
PR MR 43(466.58 g). ZIR IR 43(239.50 g)+
IETEES3(408 g)o IE T EEHS 1L KALIK B IR
D-101, KK \30% 1%, 70% Z.1E.97% 2 LDk
JBE, Ut JBE W s ¥R 4 4 B A 30% & BRI 4
(78.43 g).70% ¥4+ (33.25 £).97% #B4r(21.67 g)o
¥ 70% T AT Rk AT E BT (100 ~ 200 H), FA5-H
BE(9: 1~ 6: 4)RBEEBLIB, 28 TLC Kelll5 3 R4 Ml
1431 F1~ F9 3t 9 MB4r. F1(2.73 g)Z Rk
HERESZ AT, HBE-ZK(S: 5 ~8: 2)PLME, A+ F1-A~F1-D
I 4 MBS, F1-A(1.70 )2 KA EN 454 7
(12 mg), F1-B(320 mg)Z#E AL ZHT, £ Mifk:N
T(5: S)PEIAALA Y 3(15 mg) B LS A Y
9 (10 mg). ¥ F1-D(100 mg)Z: % Sephadex LH-
20 20T, HEEVER AL A 2(20 mg) LA W1
(15 mg)o F2(2.25 )& R AHAL)ZEMT, 54 HPLC DA
60% HIEE /K YL 43 219465 8(8 mg)o

30% ZEEYLIB TR 4> (78.43 o) B REKALZHTE
£5-HIEE9: 1~ 5: S)BEEE VLML, 75 F1~ F8 1k 8 MM¥
43, F8 Hr R B A PUIR IR, IR HPE 8574k
¥ 4(70 mg), F2(7.20 g)£ SLAHREBAL 24T, W
PR KR BRI, b B K (5 S)BRIBETH 4T i BT
TRHMEA Y 5(50 mg) XALAHr 6(14 mg), HIEEL: /K
G: TV & B Sephadex LH-20 24T, F48

HPLC(H'EE: /K =4: 6)53 B4 A 911022 mg), F3
(7.5 )& SAIRERE B IBAT E BT, -8 HPLC(H 1t
7K =4.5:5.5)fill &5 ¥ 1220 mg). F5(5.1 g)&
BOMIRE S SR IS A 24T, FP LK BE VR, TR
HPLC(HRE: 7K =3.5: 6.5)ifill #7346 5% 11 (36 mg)
K139 mg).

1.4 EH%E

A3 3% (Apigenin, 1) {45 5 (MeOH),
TN CsH,y, Os; 11 B F ESIMS m/z:539 [2M-
H], 269 [M-H] ;' H NMR (400 MHz, DMSO-d;):
86.18(1H, d, J = 2.0 Hz, H-6), 6.47 (1H, d, J =
2.0 Hz, H-8), 678 (1H, s, H-3), 691 2H, d,J = 80 Hz,
H3, H5Y, 792 CH, d, J = 8.0 Hz, H2', H-6"), 12.96
(1H, s, 5-OH). YGil%#dh- 5 CRBIHGE—3 .

3,54 -=52E-7-BEEHE(3,5,4'- Trihydroxy-
7-methoxyflavone 2) TOAR, T2 CeH, 04,
ESIMS m/z: 301 [M +H]", 299 [M-HJ, 323 [M +
Na]* ;'H NMR(400 MHz, DMSO-d,): 8 12.47 (1H, s,
OH-5), 8.08 2H, d, J = 8 Hz, H2', H-6"), 6.92 (2H,
d, J = 8 Hz, H3', B-5"), 6.74 (1H, d, J = 2 Hz, H-
8), 634 (1H, d, J = 2 Hz, 6H), 3.85 (3H, s, OCH,-
7)o PAEERS SCHR[91H 3,5,4"- = 8 0k-7-F A 2k
BEHA R B8 — 3o

3,5-"5RE47-— BEEEM(3,5-Dihydroxy-
4' 7-dimethoxyflavone 3) O AR (TED, 4+
F= C,H,,0,, ESIMS m/2:315 [M+H]", 313 [M-HJ,
337 [M+Na]* ;'"HNMR (400 MHz, DMSO-d;): 8 12.67
(1H, s, OH-5), 7.97 (2H, d, J = 8 Hz, H2', H-6"),
695 2H, d, J = 8 Hz, H-3', B-5"), 6.74 (1H, d, J =
2 Hz, H-8), 6.37 (1H, d, J = 2 Hz, 6H), 3.85.3.79
(GH, 5,2 xOCH,)o VA H#diY 3,5- 2 H4",7-—
H A FR B A o

Apigenin 7-galacturonide (4) BBR,
F 2 CyH, Oy, ESIMS m/z: 447 [M + H] ", 455
[M-H] ;'H NMR (400 MHz, DMSO-d,): 3 12.96 (1H,
s, OH-5), 790 (2H, d, J = 8 Hz, H2', H-6'), 6.90
(H, d, J = 8 Hz, H-3', H-5"), 6.83 (1H, s, H-3), 6.79
(1H,d, J = 2 Hz, H8), 6.41 (14, d, J = 2 Hz,
6H);"CNMR W% 1, FRB 5 3CHR[11~12]
Wi o

Apigenin 7-(0-methylglucuronide) (5) "
WA, F R CuH,0,,, ESI MS m/z:461 [M +
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H]", 459 [M-H], 483 [M +Na]*, 499 [M +K]";
'"HNMR (400 MHz, DMSO-d,): 812.98 (1H, s, OH-
5),7.95 (2H, d, J = 8 Hz, H2', H6"), 6.93 (2H, d,
J = 8 Hz, H-3', H5"), 6.87 (1H, s, H-3), 6.85 (1H, d,
J = 2 Hz, HR), 6.46 (1H, d, J = 2 Hz, 6H), 3.85
(3H, s, OCH,),"CNMR $#ii & 1, 3R g3
HR[11~ 1218145

Luteolin 7-O-(6- O-methyl-B-D-glucuronopyranoside )
6 HEOBKFE), 2F CpHy0,, ESIMS
m/z: 477 [M+H]", 475 [M-H]', 499 [M +Na]*;'H
NMR (400 MHz, DMSO-d;): 3 13.0 (1H, s, OH-5),
742 (1H, d, J = 2 Hz, H2"), 7.41 (14, dd, J = 8,
2 Hz, H6"), 6.89 (1H, d, J = 8 Hz, H5"), 6.81 (1H,
d,J = 2 Hz, H8), 6.74 (1H, s, H-3), 6.45 (1H, d,
J = 2 Hz, H6), 3.65 (3H, s, OCH,),"” C NMR ¥ #
WK1, FREERSICIR2 ~ 13195

45-—_8E3IT-_REE_SHWE(4',5-
Dihydroxy-3’, 7-dimethoxyflavanone 7 ) w®
AR (P B, 43 F 3 C); H O ; ESIMS m/z:
317 [M+H]", 315 [M-HJ, 339 [M +Na] " ;'"HNMR
(600 MHz, CDCL):3(J in Hz) 12.04 (s, 5-OH), 6.97
(dd, 2.0; 7.8, H-6"), 6.96 (d, 7.8, H-5"), 6.93 (d, 2.0,
H-2"), 6.08 (d, 2.4, H-8), 6.05 (d, 2.4, H-6), 5.73 (s,
4'-OH), 5.34 (dd, 3; 12.9, H-2), 3.94 (s, OCH,), 3.82
(s, OCH,), 3.10 (dd, 12.9, 17. 4, H-3), 2.80 (dd, 3;
174, H-3),”C NMR (CDCL): 3 434 (C-3), 55.7
(OCH,), 56.0 (OCH,), 79.4 (C-2), 94.3 (C-8), 95.1
(C-6), 103.1 (C-10), 108.7 (C-5"), 114.5 (C2"), 119.6
(C-6"), 130.2 (C-1'), 146.2 (C-4"), 146.8 (C-3"), 162.8
(C-9), 164.1 (C-5), 167.9 (C-7), 195.9 (C4). %t
L CHRI14TH00E Y 4',5- 2R -3 7T- AR H
FEYIAr o

Quercetin-7-B-D-glucoside (8) REOH
A, B FK CsH 0,3 BSIMS m/z: 521 [M +H]",
519 [M-HJ, 543 [M +Na]*;' H NMR (400 MHz,
DMSO0-d,):5 7.72 (1H, dd, J = 8, 2 Hz, H-6"), 7.65
(1H, d,J = 2 Hz, H2'"), 7.14 (1H, d, J = 8 Hz, H5"),
7.02 (1H, d,J = 2 Hz, H8), 6.85 (1H, d, J = 2 Hz,
H-6), 3.88 (3H, s, OCH;), 3.85 (6H, s, 2 x OCH;),
3.72 3H, s, OCH,)."C NMR ¥(#E & 1. R
-5 CHRI151M)B

3,23-dihydroxy-12-oleanen-28-oic acid (9)

AR BRI, 2F R CyHy 0,5 ESIMS
m/z:495 [M +Na]®, 511 [M +K]", 471 [M-H],
"H NMR (400 MHz,DMSO-d,): 3 0.51 (3H, s), 0.70
(H, s), 0.86 (12H, s, 3 X CH,), 1.08 (3H, s), £ 6 4>
CH,; "C NMR (DMSO-d,): 8 37.9 (C-1), 26.5 (C-2),
70.2 (C-3), 454 (C4), 48.6 (C-5), 17.5 (C-6), 32.0
(C-7), 408 (C-8), 47.1 (C-9), 36.3 (C-10), 23.4 (C-11),
1215 (C-12), 143.8 (C-13), 41.8 (C-14), 27.2 (C-15),
22.9 (C-16), 46.4 (C-17), 45.7 (C-18), 41.3 (C-19),
30.4 (C-20), 33.3 (C-21), 32.8 (C-22), 64.4 (C-23),
12.6 (C24), 15.5 (C-25), 16.9 (C-26), 25.6 (C-27),
178.6 (C-28), 32.1 (C-29), 22.6 (C-30),"C NMR %X
-5 3CHR[16]1H" gypsogenin FEAAHAT o

Syringaresinol-B-D-glucoside (10) H 11,
R, 0 FR N CyH 0, ESIMS m/z: 581 [M +
H]", 579 [M-H], 603 [M + Na]";' H NMR (B,
400 MHz): 3 6.98 (2H, s, H-2, H-6),4.98 (1H, d, J =
4.6 Hz, H-7), 3.19 (1H, m, H-8), 4.06 (1H, m, H9a),
436 (1H, m, H9b), 6.95 (2H, s, H2', H-6"), 4.98
(1H, d, J = 4.5 Hz, H-7"), 3.19 (1H, m, H-8"), 4.06
(1H, m, H-9'a), 4.36 (1H, m, H-9'b), 3.83 (6H, s, 2-
OCH,), 3.83 (6H, s, 2-OCH,), >C NMR (Py-d,, 100
MHz): 8 138.4 (C-1), 104.8 (C-2), 154.0 (C-3), 135.2
(C4), 154.0 (C-5), 104.8 (C-6), 86.3 (C-7), 54.9 (C-
8), 72.2 (C-9), 56.6 (2-OCH,), 132.1 (C-1'), 104.8
(C-2", 149.4 (C-3"), 136.0 (C4"), 149.4 (C-5"), 104.8
(C-6"), 86.6 (C-7", 55.0 (C-8"), 72.3 (C-9"), 56.8 (2-
OCH,), 105.0 (C-1"), 76.1 (C-2"), 78.4 (C-3"), 71.6
(C-4™), 784 (C-5"), 62.6 (C-6")o LA VB85 3CHk
[17 1B Syringaresinol-B-D-glicoside W) 5o

EEPEE (Verbascoside 11) R 8
R, 7 F A CuyHy 0155 ESIMS m/z: 625 [M + HJ,
623 [M-H] ; 647 [M +Na]*, 663 [M+K]* ;’"HNMR
(400 MHz, DMSO-d,): Caffeic acid:8 7.01 (1H, s, H-
2), 647 (1H, d, J = 7.6 Hz, H-5), 696 (1H, d, J =
7.6 Hz, H-6), 744 (1H, d, J = 16 Hz, H-7), 6.18 (1H,
d, J = 16 Hz, H8 ); Aglycone:d 6.63 (1H, d, J =
2.5 Hz, H2'), 6.48 (1H, d, J = 8 Hz, H-5"), 6.62
(1H d, J = 8 Hz, H6"), 2.68 @H, m, J = 8 Hz, H-7"),
3.58/3.86 (2H, m, H8");'H NMR FI” C NMR L&
2. BHE 5 SCHR[18 141 1 i Verbascoside & 4
—5,
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%l 4% ( Orobanchoside 12) Tt AR
%), 43 T2 CyH,, 0,53 ESIMS m/z: 621 [M-H] ; 645
[M+ Na]®, 661 [M + K] ;'H NMR (400 MHz,
DMSO-d,): Caffeic acid:8 7.01 (1H, d, J = 1.8 Hg,
H-2), 6.75 (1H, d, J = 8 Hz, H5), 6.94 (1H, dd, J =
8, 1.8 Hz, H6), 747 (1H, d, J = 16 Hz, H-7), 6.17
(1H, d, J = 16 Hz, H-8); Aglycone: 8 6.72 (1H, d,
J =18 Hz, H2"), 6.68 (1H, d, J = 8 Hz, H5'"), 6.59
(1H, dd, J = 8, 1.8 Hz, H-6'), 4.56 (1H, m, J = 8,
2.5 Hz, H-7'), 3.45 2H, m, H-8');'H NMR #I“C
NMR W, % 2, 8 5 R [19] HEWB
Orobanchoside F:As—3,

$E B HTHE ( Campneoside 1 13) Rtk
A, S FK CyHyg O3 ESIMS m/z: 653 [M-H] ;677
[M+Na]®, 693 [M+K]";' H NMR (400 MHz,
DMSO-d,): Caffeic acid: 8 7.00 (1H, s, H2), 6.75
(1H,d, J = 7.6 Hz, H5), 6.94 (1H, dd, J = 8,

18 Hz, H6), 7.47 (1H, d, J = 16 Hz, H7), 6.18
(1H, d, J = 16 Hz, H-8); Aglycone:d 6.72 (1H, s, H-
2", 670 (1H, d, J = 8 Hz, H5"), 6.59 (1H, d, J =
9 Hz, H6'); 'H NMR #I1°C NMR 0.3 2, $dt 53¢
HR[20 144 3H Y Campneoside T FEA—H(,

2 ZiRAHE

JREAT I b AR A0 TE TR AR IO 20 L A A
FE Wk L ) A Sephadex LH-20 1 )24 47 #I HPLC
FOrERAE 13 MES Y, ARG B I i A
Bt S RISCHR EEXT, S HEh i 3R (1)-3,5.4'-
ZRAT- TP AR N2) 5,7- R -3 4 - T P A
T%Hd(3). Apigenin 7-galacturonide (4), Apigenin7-(O-
methylglucuronide) (5), Luteolin 7-O-(6-O-methyl-(-
D-glucuronopyranoside)(6), 4',5- % F#-3",7- . H 4
FHe — S B W (7). Quercetin-7-B-D-glucoside (8).
3,23-Dihydroxy-12-oleanen-28 -oic acid (9).3,23-

#1 #&%9W4~6 K8 " C(100 MHz)NMR 7 (;E# DMSO-d;)

Tablke 1 *C (100 MHz) NMR data of compounds 4 ~6 and 8 in DMSO-d;
LAY AtA%) Compounds

Position 4 5 6 8
2 1643 1642 164.6 148.5
3 103.1 103.0 1032 1403
4 182.0 181.9 181.9 1731
5 1614 161.5 1612 158.2
6 99.3 9.5 994 109.3
7 1642 1642 1624 163.6
8 94.6 94.7 94.6 959
9 156.9 156.9 157 157.5
10 1055 105.3 1055 103.5
1’ 121.0 120.8 1213 1223
2’ 128.6 128.5 1135 1112
3’ 116.0 116.0 1459 151.0
4’ 1612 161.0 150.1 152.9
5’ 116.0 116.0 1160 111.6
6’ 128.6 128.5 1192 121.7

OCH, 2x55.7,56.1,594
gle 7-0O-glucuronide 7-O-glucuronide 7-0O-glucuronide 7-O-glucoside
1 99.0 9.5 99.1 6
2 72.7 729 728 7
3 75.1 74.1 752 75.9
4 713 719 713 69.9
5 754 764 754 77.6
6 169.2 172.7 1692 60.9

OCH;, 52.0 52.0
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$2 &% 11 ~13 (™ C NMR(100 MHz) 4% ;8% DMSO-d,)

Table 2 1*C NMR (100 MHz) data of compounds 11 ~13 in DMSO-d;

& Position  BEEILWHT Verbascoside (11) ¥4 Orobanchoside (12) ¥E{HH Campneoside I (13)

HERS Caffeic 1 1255 1255 125 4

2 1147 114.7 1135

3 146.0 1455 1453

4 148.6 148.5 1483

5 1136 1133 1156

6 1215 1214 1212

7 145.6 1459 145 4

8 1158 1157 114.6

9 1658 1654 1655
ik Aglycone 17 129.1 128.0 (129.7/129 8)
2! 1163 1135 (114.0/114.1)
3’ 145.0 145.1 144 8

4’ 143.6 145.1 145.0

5! 1155 1153 1153

6' 1196 117.1 (117.9/118.0)
7’ 35.0 76.1 (743714 4)
8’ 703 71.0 (551555 8)
% ¥ Gl 1 102.3 96.9 (102.2/102.6)
2 745 80.4 (745714 4)
3 79.1 743 (78.9/19.0)
4 69.2 68.7 69.1

5 745 76.0 745

6 608 60.3 60.7
F2E8% Rha 1 101.3 100.3 101.0

2 70.6 704 704

3 704 70.2 703

4 717 714 716

5 68.8 68.8 685

6 182 179 180

Dihydroxy-12-oleanen-28-oic acid (10), £ & £ b1 S 3Lk

A1) 541 A2) EEH H A3). BRAEEH 1 LISH,
HE 12 M ERN R oraRs.

M B PR B IZE AL B W R A A KA P
TROM F AL Ay, MR A Y HA B
THER B EE B R HUR DU DU TR
ASEMEHIPY . 4b-B %) Verbascoside, Orobanchoside.,
Campneoside 1 5528 Z BEHH 112446 Y (phenylethan-
oideglycosides, PEG) HA7 L4 4L ¥, 5 HFIH
BEACHHT ELAT B VR AR B S T ™ o AR 5%
HiRR) RN — L AT R TR
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