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A new monoterpenoid glycoside from aerial parts of Siegesbeckia pubescens
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Abstract: Objective To study the chemical constituents of the aerial parts of Siegesbeckia pubescens. Methods A systematic
separation of chemical constituents was conducted. Detailed chemical investigation of S. pubescens led to the isolation of six
compounds by comprehensive chromatographic methods (Extraction, Silic gel C.C, Sephadex LH-20, ODS C. C). The structures of
them were fully determined based on spectroscopic analysis including IR, HR-ESI-MS, ESI-MS, '"H-NMR, C-NMR, DEPT, HSQC,
and HMBC spectrum. Results A total of six compounds were isolated from the fraction of n-butanol extract of S. pubescens
including one new monoterpenoid glycoside named (2Z,5F)-7-hydroxy-3,7-dimethyl-2,5-octadiene-1-O-[0-L-rhamnpyranosyl
(1-6)]-B-D-glucopyranoside (1), four known diterpenoid glucosides named pubeside D (2), ent-15,16,19-trihydroxypimar-
8(14)-en-2-one-19-0-B-glucopyranoside  (3), (4), and

neodarutoside (5), and eleutherazine B (6). Conclusion Compound 1 is a new compound, named as siegeside F, and compound 6 is

ent-15,16-dihydroxypimar-8(14)-en-2-one-19-oic-p-glucopyranoside

isolated from this species for the first time.
Key words: Siegesbeckia L.; Siegesbeckia pubescens Makino; monoterpenoid glycoside; diterpenoid glucosides; diketopiperazine;

siegeside F; neodarutoside; eleutherazine B
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697 IR B 2. BRI, EaA
B MR TR . DL FSCIR R A
FREIMEA AT, Fude®. Fumst. i
ViENicrg 2 )3 PR Rl WV 107 S C P 1) O R
N B B ) s SR R Oy LR HE BRI AE FH )
PR IR, B R AR BT (0 2 R A A
JEFH, [ M T X 5 5 B AL 2 o AT T
KEF, 170 ZMMEYI ML B 7705 %€
K, FEAFEXTB-ERA LA 0 (ent-pimarane) .
X BR- DUFEAZ e M — ik Cent-kaurane) 5l ¥4
B, =k, AHERENC, BERT L, WS
W9 00 3 B BEIR CERAHGHRAL, X 7K )2 B 7R
A, KA SIS AE T AR O RAL b, X HR A L
MUK JE I IR T BE A 7» BEAT 1 A7 Lo

7o, WNHRE 6 ML (K 1D, 2al%EERN
(2Z,5E)-7-F25£-3,7- — H1 £-2,6-F —Jfi-1-O-[o-L- i
B (1—>06)]--D-H E Wi ((2Z,5E)-7-hydroxy-
3,7-dimethyl-2,5-octadiene-1-O-[a-L-rhamnpyranosyl
(1—6)]-B-D-glucopyranoside , 1), A %E & T 4
(pubeside D, 2). XJHL-2PB,15,16,19-PUF5IEHF A b -
8(14)- M -19-O-B- Mt W # % B 1 [ent-15,16,19-
trihydroxypimar-8(14)-en-2-one-19-O-f-glucopyrano-
side, 3] XfmWt-2-fd3E-15,16- — FILHEFA 15E-8(14)-
Mo -19- 2 IR -p- Mt W H & BE H [enr-15,16-
dihydroxypimar-8(14)-en-2-one-19-oic-f-glucopyrano-
side, 4] 542 #H (neodarutoside, 5). HIZ:uiflH B
(eleutherazine B, 6). HH{t-&W) 1 NEb&Y, 4
N F, LAY 6 21 IR 7y A3 3.

1 k&YW 1~6 B4

Fig. 1 Structures of compounds 1—6

1 XEE5HH

Bruker-400/Avance DRX-400 A% %434z Y64
({85 Bruker A ] ), Agilent Tchjnologies Cary 60
UV-Vis 54036 6 EETH(SE E Agilent 2 7)), Nicolet
Nexus 470 £ (3E[E Thermo A 7] ), Xevo G2
Q-TOF /3 ¥t . Waters SQD Jiili{x (£
Waters 2 7] ); KQS5200B i G vE#y (R
FACEE A R A F D, PL341/343 Jig e (£ H
Perkin-Elmer A% ); BP1224S Ji5r 2 —HTFF (It
HEEZFIH R TPHIRATFD, DHG-9053BS-IT HL
E L B T84 C g T 1 R T 48 b )3 A PR A
7] ); LabAlliance 70 @G AH (R == 1 S50

1 BB R AT D; Waters2487 - 25 1 i3 R0k
FH (3 Waters 7)) il &8 S 808AH (AR A)
FrdEERF AR AT ); Rotavapor R-210 Jefk 7% K
% (- Buchi A ); BSZ-100 E #5048 (L
WP PTG AR AT,

HEE. L0 BER e &4 AmEE. PR
IETEE Esfe T o drglir=iD; FEEad ek
(200~300 H, ZH R EFEEMEERAFD; H2
OREREAR GFasys RGBSR H (F Bl
T RAEER (YMC*GEL ODS-A, YMC Co.,
Ltd., HA); &R AR (YMC-pack Cg #E,
250 mm X 10 mm, 10 um, YMC Co., Ltd., HA),



° 2268

¢ £ % Chinese Traditional and Herbal Drugs 38 50 % %8 10 #§ 201945 A

JRAREAR T 2011 4 9 H SR BT b 22 [F 24544 T
Yy, HAC IR 5 R 52 AT AR 208 4 08 9 IR i 5
% Siegesbeekia pubescens Makino . 18 ¥ ¥ i
(2011009) TRAFAE AL K22 RAIR G S i A 2540
FE RS E .

2 RESESE

B B LA (50 kgD, 3k S LR,
FHIEIR 10 kg, 75% LEERIFIREL 2 ¥k, &K 2 h,
HIFRIGH, WETERRRE . B8 KIS
WX FABETR LB A0 IE T AR . 19 BIBETR SRR AL
(350 g) AIET EEHAL (85 2).

BUE T EESRAL 8.2 g0 SRERA: IG5, & M-
KRGWEM(30:5:1-20:5:1—~10:5:1—>5:
1: 1), LEE45 N (Fr. 1~45), & TLC K&
W, &I Fr. 1~8 13 2IHAL A (23 g), AIF Fr. 9~
21 A3E)EAL B (1.4 g), &9 Fr. 22~35 15 21#BAL C
(1.8g), AIF36~49 HEEALD (1.2 g #AL B
(1.4 g &5t MCI M EE 1, HEK RGHEN,
TCL & 3E, 153 4 A5 B-1~B-4, B-1 &
Sephadex LH-20 73 & (HEE-7K, 30%), fil# HPLC
afife, (HEE-7K, 45%) 32EMEE% 1 (12.1 mg) A
6 (253 mg). B-2 £ifl# HPLC 7r &4t (LJiF-
Ky 17%) BEMEEY 2 (16.4 mg) Fl4 (23.3 mg).
B-3 £l HPLC &4tk (ZHE-/K, 22%) 133
&3 (19.2mg) A5 (11.5mg).

3 EMEE

WEW1: KEOHMAR, HETHE, 1%HE
/R R 4T (0, [a]h —88° (¢ 0.1, MeOH); UV
(MeCN) Apax(nm): 200; ZEAMEHETE 3 351, 2 919,
1 660, 1 549, 1 448, 1 376, 1 305, 1 263, 1 134 Al
1039 cm™" AbAE W, $RIREE M PP AR LE BRI AT XU

HR-ESI-MS %5 th#fE 5>+ 851§ 477.233 8 [M—
H] GiH1H 477.233 6, C2,H3,01), 454 H BC-NMR
4 f1 DEPT i, Wi &My XA
CpH301ys AEAIEESR 4, '"H-NMR PSR T 4
ANFIAES 6y 1.61 (3H, s), 1.57 (3H, d, J = 5.8 Hz),
1.42 (3H,s) A1 1.42 (3H, s); 3 MWEEE S oy 5.86
(d, J=15.6 Hz) 1 6y 5.80 (m); 2 PMHiFEEAES: on
4.81(d,J=7.6 Hz) M6y 5.45 (s); 12 &SRR K
AfE5: b2 AR En, 104080 Er;
#r PC-NMR K DEPT m[%l, Zik&Wastrhrife
22 MRRIET: 4 DHRE, 3 AN FRIE (2 ME
ARIE S 0c 68.3, 64.8) 13 PRI (4% 3 PR

BERRAE S oc 141.1, 123.3, 122.3 A1 AMPEILRAS 5,
1 MR (BUERRIS S oc 139.3); BAR& 1 A=K
(3% (6c 69.6) . LA A PR SCRRRIE 1 1k &4
jasnervoside EP¥YAI thodioloside D2 H 43k, e
ZA SR EA 2 APER R (1 DMEE R 1
MR . oy 4.81(d, J=7.6 Hz) HIIREEES,
PR T HIEIEA B-H AR it S on 4.81 (d, J=7.6
Hz) FIHI3E oy 1.57 (d, J=58 Hz) 155, 454 PEME
HARF AR, R T84T EE 14 o
A Hk

43HT 1D NMR LA K HSQC i , ¥ 5 JR 1 B
HEMAGESHETHBE. LG 1 M
rhodioloside D PHIAZHEAS K., P& 122 ) 224k,
AW SRR T AU AN A R
A, XFPZEJEL 2D S BT TR, 7
HMBC i (B 2), 6y 1.61 (s, 10-Me) 5 dc 139.3
(C-3), 123.3 (C-2), 64.8 (C-1), 52.2 (C-4) HimfeEt
X%, 454 COSY it H-1a/H-1b/H-2 I EH IR 4,
PORGEMIPIEAE B A URIEANEEY) . BAh, 1
HMBC i1, o6y 1.61 (s, 8-Me) 5 C-6. C-7 #1 C-9
HHIK, 454 COSY i H-4a/H-4b/H-5 2 [A]f¥IAH
XKy WORGHITHAEREB B ek FE A
Mf B BALH C-4, i 7z SR T .
£ HMBC i+, ¥iEE oy 4.81 5 6c 64.8 K,
PENHIEMERAE C-1 B s RIEH AR
C-6'[AL A R W B IARIA A (i oc 63 KA F%
M) 0c 68.2) L5461 5.45 5 6c 68.2 HHIK, Hm i
ZWEERAE C-6' L.

i3t 5 rhodioloside D Z RS B EL X, L&)
1 /1 C-10 BILARIRALE 6 23.3 5 A* DRy E #g
rhodioloside D ] C-10 (J¢ 11.9) [4L 20 2 B4

2 &YW 1 £/ HMBC (—») 1 COSY (=) 8%
Fig. 2 Key HMBC (—) and COSY (=) correlations of

compound 1
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K, 55— AR A2 Sy Z ¥ Y (#) sacranoside
By C-10 AR AL (Oc 23.7), HisE T A*O
N Z R, 6y 5.86 (dd, J=16.0, 12.8 Hz) M&m T
55, MiE 7T AN EWAL BILEY 1 52 4KR,
2 TCL Kl S5 hruEbExttb, I0UE 7 D% 45 kAl
L-BRANE. WA Y 1 MEWE N QZ5E)-1-5
K 3,7- W HE 26- 9 M -1-O-[a-L- B 25 BE
(1—6)]-B-D-H % HEE, 1 G, a5 5

B F. AR 1.

EW2: AR (FED, %R THE, 1%
A BB R 40 . ESI-MS m/z: 499.2 [M—H],
WMHEB AN > FIREN 498, 54T
CyHppOso 'H-NMR (400 MHz, Pyridine-ds) i
XA 3 ANHERIEES oy 0.65 (3H, s, 20-Me),
1.10 (3H, s, 18-Me) H11.08 (3H, s, 17-Me); 1K IX
BRI MNUBRELES oy 5.37 (1H, s) HRNTEAE=H

#1 1444 1 %0 rhodioloside E #J '"H-NMR (400 MHz, Pyridine-ds) 1 *C-NMR (100 MHz, Methanol-d;) #{iE
Table 1 'H-NMR (400 MHz, Pyridine-ds) and “C-NMR (100 MHz, Methanol-d;) spectroscopic data of compound 1 and

rhodioloside E
. 1 rhodioloside D

Oy dc Oy dc
la 4.56 (m) 64.8, CH, 4.35(dd, J=11.7,6.5 Hz) 66.2, CH,
b 4.47 (m) 4.21(dd,J=11.7,7.4 Hz)
2 5.53 (t,J=6.8 Hz) 122.3, CH 5.39 (t,J=6.2 Hz) 123.0, CH
3 — 139.3,C 1432, C
4a 2.92(dd,J=14.2,6.2 Hz) 52.2,CH, 2.05(t,J=7.2Hz) 78.0, CH
4b 2.81(dd,J=14.2,6.2 Hz)
5 5.79 (m) 123.3, CH 1.53 (m) 30.7,CH
6a 5.86 (dd, J=16.0, 12.8 Hz) 141.1, CH 1.43 (m) 40.1, CH,
6b 1.36 (m)
7 — 69.6,C — 71.2,C
8 1.42 (s) 30.3, CH; 1.17 (s) 29.3, CH;
9 1.42 (s) 30.3, CH; 1.17 (s) 29.2, CH;
10 1.61 (s) 23.3, CH; 1.69 (s) 11.9, CH;
glucopyranosyl —
Iy 4.81(d,J=7.6 Hz) 102.8, CH 4.30(d, J=7.8 Hz) 103.0, CH
2 3.98 (m) 74.8, CH 3.18 (dd, J=9.1, 7.8 Hz) 75.2,CH
3 4.16 (m) 78.4, CH 3.35 (m) 78.2,CH
4 3.96 (m) 71.8, CH 3.28 (t,J=9.4 Hz) 71.8,CH
5! 4.01 (m) 76.9, CH 3.25 (m) 78.1, CH
6'a 4.63 (d, /=10.8 Hz) 68.2, CH, 3.86(dd,J=11.4,2.0 Hz) 62.9, CH,
6'b 4.08 (m) 3.67 (dd, J=11.4, 5.5 Hz)
rhamnpyranosyl
1" 5.45,s 102.4, CH
2" 4.53 (m) 72.1,CH
3" 4.43 (m) 72.6, CH
4" 4.20 (m) 73.8, CH
5" 4.29 (m) 69.6, CH
6" 1.57 (d, J=5.8 Hz) 16.0, CH;
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I, 1 MRFEEES oy 4.62 (1H, d, J = 7.6
Hz), VAR 10 MEER EREES, fmiziay
J& 1 ANkt . PC-NMR (100 MHz, Pyridine-ds) %
26 MRIET1E S oc 53.5 (C-1), 212.2 (C-2), 50.6
(C-3), 43.5 (C-4), 54.5 (C-5), 22.6 (C-6), 35.9 (C-7),
136.9 (C-8), 50.4 (C-9), 43.4 (C-10), 18.7 (C-11), 32.3
(C-12), 37.8 (C-13), 120.2 (C-14), 76.5 (C-15), 63.7
(C-16), 23.0 (C-17), 27.9 (C-18), 73.5 (C-19), 15.7
(C-20), 105.2 (C-1'), 75.0 (C-2'), 782 (C-3'), 71.5
(C-4"), 78.0 (C-5"), 62.7 (C-6). '"H-NMR FI *C-NMR
WAL R TG RE IR S S . Z S
Y1 C-19 MARIH AR BH 2, HENDRE L8 5245 C-19 7,
WOz A B VIS RO 5565 T B TS EOE X
M, W s R A Y, M et a
NIRRT

WEW3: AR (FED, S THE, 1%
T 2 R S 40 . ESI-MS mi/z: 499.43 [M—H],
IR FREAN 500, 50 TR CuHyuOo. 'H-NMR
(400 MHz, Pyridine-ds) 15137 XA 3 A~ F L L
&5 on 0.83 (3H, s, 20-Me), 0.84 (3H, s, 17-Me) #1
1.10 3H, s, 18-Me); KX Eox 1 NMAHEE S o
5.18 (1H, s) #&/RAE1E —HURMIREE, 1 MNimkEEdsE
5 04420 (1H,d, J="7.6 Hz) VLK 12 ANEERE EI
S5 5, IR AR 1A TR . PC-NMR (100
MHz, Pyridine-ds) 25 26 MgJE 155 5c 48.9
(C-1), 63.8 (C-2), 45.9 (C-3), 40.2 (C-4), 55.5 (C-5),
22.4 (C-6), 36.6 (C-7), 137.9 (C-8), 51.2 (C-9), 39.7
(C-10), 19.0 (C-11), 32.8 (C-12), 37.9 (C-13), 129.9
(C-14), 76.6 (C-15), 63.9 (C-16), 23.2 (C-17), 28.2
(C-18), 73.6 (C-19), 17.1 (C-20), 105.6 (C-1'), 75.3
(C-2)), 78.6 (C-3"), 71.7 (C-4'), 78.5 (C-5'), 62.7
(C-6"). 'H-NMR F PC-NMR B #B 5w 7 % ek
FARER B R IEAS 5 o MR ZAL A P I £ d
L5576 %5 SRR A R I8 (1) R 5 il s A e B, %4k
A VIR B 5 SOk R B S A — ), M
&Y 3 Juxtm-2p,15,16,19-PU 2 I HEHA KE-8(14)-
Hi5-19-O-B-NEL i 58] 2] A

wEW 4: AR (FED, S THE, 1%
T 7 - R 4T 0 . ESI-MS mi/z: 511.2 [M—H],
X TREN 512, 273 CeHyOro 'H-NMR
(400 MHz, Pyridine-ds) 1) E37 XA 3 /> 5L Ll
=5 0y 0.91 (3H, s, 20-Me), 1.10 (3H, s, 17-Me) #
1.35 (3H, s, 18-Me); k37X Hox 1 MUEEAE 5 on

5.40 (1H, s) AP E =BURIRUE, 1 MimkEdE
5 0y 6.10 (1H, d, J = 7.8 Hz) LAK 9 &S LK)
A5, WRIZL AR 1 A . PC-NMR (100
MHz, Pyridine-ds) #5tH 26 MkJET1E5: oc 53.7
(C-1), 207.3 (C-2), 51.3 (C-3), 48.6 (C-4), 54.7 (C-5),
23.9 (C-6), 36.2 (C-7), 140.0 (C-8), 50.1 (C-9), 43.1
(C-10), 18.6 (C-11), 32.4 (C-12), 37.9 (C-13), 130.2
(C-14), 76.5 (C-15), 63.7 (C-16), 23.1 (C-17), 27.6
(C-18), 175.7 (C-19), 14.5 (C-20), 96.2 (C-1'), 73.6
(C-2)), 79.3 (C-3"), 70.7 (C-4'), 78.7 (C-5'), 61.9
(C-6"). '"H-NMR #1 C-NMR &0 #5 5ox T s i
HERAET G RHIES 5 . SHEIRMEL, %45
HEZ T 1RGSR, 2T 14240k
EAMRR R, BCRHENRZAL SN C-2 Atk
BRI SR T, 78 HMBC b, WESS oc
1753 R, SRR EAE w50k ik
T PR BOHE X Y, B LA 4 X -2-
Wi JE-15,16- — F2 FL A bE-8(14)-Ji-19-FR R -B-it
VR 7] 22 M

wEWS: AR (FED, B THE, 1%
Tl B EE-RR 4t . ESI-MS m/z: 645.4 [M—H],
WAS AR TR EAN 646, T3 CiHssOgs0
'H-NMR (400 MHz, Pyridine-ds) &)X A 4 4
I PRIE(E S oy 0.66 (3H, s, Me-20), 0.82 (3H, s,
Me-19), 1.06 (3H, s, Me-17) #1 1.13 (3H, s, Me-18);
KX BN 1| MUEEESE S on 5.30 (1H, s) $En1F7
1E = HURBIRUEE, 2 N A E 5 0n4.98 (1H, d, J =
7.5Hz) Al oy 4.81 (1H, d,J=7.5Hz), PAJ 16 NE
AW EMEES, R ZHEWR 1 AEE 2 M
() i1 . "C-NMR (100 MHz, Pyridine-ds) %! 32
MR TAE5 dc 36.6 (C-1), 23.8 (C-2), 85.1 (C-3),
38.5 (C-4), 54.8 (C-5), 22.4 (C-6), 36.6 (C-7), 139.0
(C-8), 50.7 (C-9), 38.5 (C-10), 18.8 (C-11), 32.0
(C-12), 37.9 (C-13), 128.7 (C-14), 89.5 (C-15), 63.5
(C-16), 23.4 (C-17), 28.7 (C-18), 17.0 (C-19), 14.6
(C-20); 10 MHE_EMIER(E S oc 105.9 (C-17), 102.2
(C-1"), 78.4 (C-3"), 78.4 (C-3"), 78.1 (C-5"), 78.0
(C-5"), 75.4 (C-2"), 74.9(C-2), 71.9 (C-4"), 71.7
(C-4"), 63.0 (C-6"), 62.5 (C-6"). 'H-NMR #1 *C-NMR
B AR R T BRIEEAA KT RS I RHIE S S . %4k
VST, 2T 1AM HEEM{E S, 7£ HMBC
e, 2 MRS oc 89.5 (C-15) o 85.1
(C-3) HAHK, HiE 2 MREINEREALE . XSk
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B, ZAL AR SR R A 0, Wk
B 5 RFHIEHE

WEY 6: AR, HIETHEE, 1%60HEE-
BRIR T4 (0 . EI-MS m/z: 475.25 [M+Na]". "H-NMR
(400 MHz, Pyridine-ds) %3t 8 4HUE: 6 6.09 (2H, s,
H-9,9'), 3.90 (4H, dd, J= 6.2, 7.4 Hz, H-12, 12'), 4.27
(2H, t, J= 4.8 Hz, H-3, 3'), 2.43 (4H, dd, /= 6.2, 6.4
Hz, H-11, 11'), 3.54 (4H, m, H-6, 6"), 2.15 (4H, m,
H-4, 4'), 1.95 (4H, m, H-5, 5'), 2.43 (6H, s, H-13,
13'); 3C-NMR (100 MHz, Pyridine-ds) %5 11 M
55 0 169.0 (C-1, 1), 55.3 (C-3, 3'), 31.9 (C-4, 4'),
26.2 (C-5, 5'), 39.0 (C-6, 6'), 167.4 (C-8, 8", 121.0
(C-9, 9, 150.5 (C-10, 10'), 44.8 (C-11, 11"), 60.1
(C-12, 12", 18.5 (C-13, 13" /AL A WA RE . B
W R RS, ZA AN 1SRRI, AR
ZAEYIN 2D NMR H5 153 2% 40 A P 10 ~F T 25
M, BoRize &N REREY . BEE
W) 1 S B e A 5 SR AR K HEAT B BT,
FRA—, Wi EY 6 4 eleutherazine B.

&% 30k
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