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Non-volatile chemical constituents from Pogostemon cablin
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Abstract: Objective To study the non-volatile chemical constituents from Guanghuoxiang (Pogostemon cablin (Blanco) Benth).
Methods The chemical constituents were isolated and purified by various chromatographic techniques such as silica gel, DM130
macroporous resin, ODS, Sephadex LH-20, TLC, semi-preparative HPLC and their structures were identified based on
physicochemical properties, MS, 1D NMR and 2D NMR spectral data. Results Twenty-five compounds were isolated from the
95% ethanol extract of P cablin, which were identified as 2a,3B,190,230,30B-pentahydroxyolean-12-en-28 oic acid (1),
20,3B,190,230,29a-pentahydroxyolean-12-en-28 oic acid (2), oleanolic acid (3), friedelin (4), B-sitosterol (5), stigmasterol (6),
stigmast-4-ene-3,6-dione (7), 6-hydroxystigmast-4-en-3-one (8), 6-hydroxystigmasta-4,22-dien-3-one (9), 5-hydroxy-7,3',4'-
trimethoxyflavanone (10), 5,4’-dihydroxy-7,3'-dimethoxyflavanone (11), 5-hydroxy-7,4'-dimethoxyflavanone (12), eriodictyol (13),
3,3'4",7-tetramethoxy-5-hydroxyflavone (14), 3,5,3",4'-tetrahydroxy-7-methoxyflavone (15), 5-hydroxy-3,7,4"-trimethoxyflavone
(16), 3,5-dihydroxy-7,4"-dimethoxyflavone (17), luteolin (18), 3-O-methylquercetin (19), 7,3',4’-trimethylquercetin (20),
10-eicosenoic acid (21), 13-octadecenoic acid ethyl ester (22), behenic acid (23), tianshic acid (24), and 9(S),12(S),13(S)-
trihydroxyoctadeca-10(£),15(Z)-dienoic acid (25). Conclusion Compounds 1 and 2 are new oleanane type pentacyclic triterpenes named
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30p-hydroxyarjungenin and 29a-hydroxyarjungenin respectively. Compounds 1—2, 7—8, 19, and 24—25 are isolated from Pogostemon

genus for the first time.

Key words: Pogostemon cablin (Blanco) Benth.; non-volatile chemical constituents; steroids; flavonoids; pentacyclic triterpenes;

30B-hydroxyarjungenin; 29a-hydroxyarjungenin

TEERNERMNEEBEY T EE
Pogostemon cablin (Blanco) Benth. [ T4 #4301,
RmRE R 22— YR T 755 WAL X 2,
KA 7L 0 B — iy A ), I 3 B A
T B AARESE. /BN “T K77 22—,
JTERBBT RN (GeE), ¥, H
M B W, GREERM. AR, KR
RThak, FH TR BE . a2 IR SEE
R, B WA E R, TEREADURE.
pumEE. AT EBIIAE. 1IERZ X, BUR. PUAR.
P s — RV EE R, B A E A A AT
REET T EHRMER Y, IR, XTI
BRI RN IR . SCIRIRIE #E A E
EEAWE (). ROFEEH . AKER. =
IREEAEFE R BT R R AR B F L 4
ZiFME, e ERENALEY A, P T
HREAPRABIEERI RN, AL E
RN AT RERE T, T HER 95%LHEdz
EA) (1) T8 B2, £ Wi 2 BT A R 3 5% 7K 2 4 5 i
23 25 Meay (E 1D, He 4 AT =S
Y. 20,3B,190,230,30B- TLERIEFFUR-12-)- 28-TR
(2a,3B,190,230,30B-pentahydroxyolean-12-en- 28 oic
acid, 1)+20,3p,190,230,29a- 1 5 3 55 3 - 12-)75-28-
R (2a,3B,190,230,29a-pentahydroxyolean-12- en-28
oic acid, 2). FHIHRM (oleanolic acid, 3). T
Wil (friedelin, 4); 5 NMEAEIED: B-7
(B-sitosterol, 5). F.&EF (stigmasterol, 6). & {-
4-4#-3,6- I (stigmast-4-ene-3,6-dione, 7). 6-¥%
F T K -4-)%-3-M{ (6-hydroxystigmast-4-en-3-one,
8). 6-F2 3t 5 {§§-4,22- " J%-3- i (6-hydroxystigmasta-
4,22-dien-3-one, 9); 11 MEEL S : 5-F255-7,3 4/
— A HE- AW (5-hydroxy-7,3',4"-trimethoxy-
flavanone, 10). 54-"FR-73-—HEE-—HHE
Bl (5,4'-dihydroxy-7,3'-dimethoxyflavanone, 11).
S5-FR A7 A- WA - A (5-hydroxy-7,4'-
dimethoxyflavanone, 12). sE#.E; (eriodictyol, 13)+
33.4.7- M4 F O Ak -5- R B (3,37.4,7-
tetramethoxy-5-hydroxyflavone, 14). 3,5,3"4-J1#%

Ho-7- HOE B OB C 3,5,3',4"-tetrahydroxy-7-
methoxyflavone, 15). 5-F8%E-3,7,4"- = H 4 FL ¥ il
(5-hydroxy-3,7,4'-trimethoxyflavone, 16). 3,5-_¥%
B 74- Z W OE A | B 3,5-dihydroxy-7,4'-
dimethoxyflavone, 17). ABEH ZE (luteolin, 18).
3-F AR M 2 3% (3-O-methyl-quercetin, 19). 7,3",4'-
= HE M FR (7,3",4'-tri-methylquercetin, 20); 5
MEWFEAEY: 10- .+ MG (10-eicosenoic
acid, 21). 13-+ )\ M BE £ 5 (13-octadecenoic acid
ethyl ester, 22). .+ —}tl® (behenic acid, 23).
KITER (tianshic acid, 24)+ 9(S),12(S),13(S)- =2 5%
+ I\ B -10(E),15(2)- — 5 B8 [9(5),12(S5),13(S)-
trihydroxyoctadeca-10(E),15(Z)-dienoic acid, 25].
HAL G 1 F 2 a5 a4 30p-FE Ak
BYTAAZ M 290-F2 R PV 3R . (& 1. 2.
7. 8. 19, 24, 25 NEIRN T E AT B
1 XBES5HH

Autopol VI Jie /64X (Z£[E Rudolph /A ] ); Bruker
AM-400, AV-600 #ZHi3IRAC (FE[H Bruker A ] );
Agilent 1260 >f-iil| 2% =y BORAH a4 (SE[H Agilent
AF]D; Agilent 1260-DAD = AR (1% 4% ; Nicolet
iS5 i EL AR {20 A e A (3G Thermo Scientific
/3 #]); Thermo-DFS (EI-MS, 3£ Thermo Scientific
/7)) ; Agilent G6520 Q-TOF ( HR-ESI-MS ) ;
LC-20ADXR & 20 H A Shimadzu A 7] ), LC-Q
FLEET B51PHmi % iiiE (32[H Thermo Scientific
/N H]); ALPHA 1-2LDplus ¥ % T EEHL (4
CHRIST A#]); XSE105 HL7 KT (Bt Mettler
AT]D); OSB-2100 Jighh 725 &AL (HA Eyela A 7]);
E20-02 Jight 78 &A% (45 [E Heidoph A ); CQ-1000
A CRANEAEERARARD; Milli-Q #
aliyk 2% B (3£ [H Millipore A 7] ); VK8 (f2[E Siemens
AW ZF-20D BEFE U AN A (RS R
HDOGAXER) s SBS-100 Hidzsihiig A shiicdids (i
VAR HIRATD: BMERTRE (k
g —HRHEA ARG R A F]D; Agilent Extend-Cig 437
B (250 mmX 4.6 mm, 5um, 3E[H Agilent 24
A]), YMC-Pack ODS-A Cis il % (i (250 mm X
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Fig.1 Chemical structures of compounds 1—25 isolated from P. cablin
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Pharmacia /A 7] ); MCI gel CHP-20P( H A% Mitsubishi
Ad]); ODS-AQ-HG (50 um) JeAHfEfiR (HA YMC
ANFD; Bk O (HBE Sigma-Aldrich A#]); 47
Wk OBE. HEE. BERRATE. Ak, —& k.
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GHX20171118), F=HUAI REEK, & bR
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3R, BRK2.5h, GFFRBGRHHIEE, B 5T
Wag BRI KR E S EHEEEAKT, FHHS
BIIFEIR . BE 2K HL 3 Ik, WR46 13 BIFE IR £ Be AL
375 g VLT R/KZEBAL 482 g.

BERR CBE AL (375 @) Sk fERAEmit, LA
THEE-BERR 208 (12 0~0: 1) LUK WA B,
IR A (TLC) Rill& IFAHRIH 315 2] 16
NSy F1~F16. F4 (74 ¢) Gl EERAE (50 cmX
9 cm) AA K-S IR £ R A 22 (200 & 11 1 20 :
D BREEYEIIARE] 3 /NS> FAA~FAC. ¥4 F4B 5
F4C 4373 2 i Sephadex LH-20 B AE (01 DL —
A E-HEE (10 1) SR, 73153 FAB1~2
A F4C1~2, 25 TLC fallH F4B1 5 F4C1 & 9F,
F4B2 5 F4C2 &31777135] FAB-C1. F4B-C2.
F4B-C1 &3 rERAE B, DUA I BE-BE IR SRR R
(200 : 1—1:2—0:1) WA 4 NI
F4B-C1A~F4B-C1D LA K644 4(10 mg); F4B-C2
[Fi) 5 3 o e A DA IR R e I 2% AR 3 4 AN 4
F4B-C2A~F4B-C2D. ¥ F4B-C1A #ll F4B-C2A
Bt& 8153 FAB-C1-2A, @il ODS ki, DIH
BE-7K (1 2 1~1 D OB FEBEMAS 21k &4 22(35 mg)
M123 (30 mg). F5 (27.4 g) iAo i F s
SEREVEILAE] 3 AN FSA~FSC, K FSA (27 )
SRR A, DA mEE-TIE (15 0 1~2 1 1)
BhEE VRIS S 5 N4> FSAL~F5A5, F5A1 FTF5A3
Bt A, 8 5 E A (BRI - & HED,
BEMEEY 12 (336 mg) 17 (6mg). F6 (3.8 g)
DLAT JHE-BE IR 2.0 (100 2 1~1: 1) BEEESE, @
A (313 3] 7 N F6A~F6G, H.h F6D
i B (&P hE-HEE 1 1D, ODS #:
i (50%~100%HEE) LLLE#]# HPLC i
G-k (45055, AR E 3 mL/min]f3 21654
17 (32 mg). F7~8 BMEHA FRE AT H, U
e E (B ClR-DE D, HRES.
6 (45mg). ¥ F7 (3.4 g WG, q
THEE-BERS 2.8 (50 @ 1~1:2) BhEEPemiEs 8 4
i FIA~FTH, F7D IR AT (il [ v k-
FRAME (301 1~10: 1) ] BEAEGIE (FEE) 45
FbEY 16 (10 mg). WEE| F9. F10. F12. F14
BIAFE AT, IR E SRR EY) 10 (505
mg). 14 (498 mg). 20 (435 mg). 15 (25 mg).
F11(6.1 g id i i bk (3 DL IE - IR 2B (2
1=0:1—1: 1) BEEEGEBASE] 4 AN F11A~

F11D, F11A i BBk itk ol A — & H e-H i 1
C: D IPLRES S (BEROB-DETED 5314k
A 11 (357 mg). F11B it kil EH 44, L
I EE-BE RS 2 F8 (200 1) BIF 3 W, BT RERH
BEER TR B0, P gk v FR A e vl [ S R -
(10D 4lith, B34E4 21 (15 mg). F11D &
it ODS H: i (50%~ 100% H EERA B e ) 155 7
AN F11D1~F11D7, F11D6 i i ik (o i [ —
S - (10 1) RV AT £ [yl Tk - P
CEEC100 0 1~1 @ DRENAEY) 3(5mg); F11D7
B AR OIS S P - EE (101D PA S E S
i (& RE-HED BREY 8. 9 (3£ 25 mg).
F15 3 rEAE i (S be-HEE 200 @ 1~1 -
1) 53] 7 M5B9 FISA~F15G, F15D i#id MCI #:
i, DLFFEERREE TR (15%~100%) 53] 8 AN&E
43 F15D1~F15D8, F15D2 KH 4% HPLC o
[LE-/K (351 65), AR 3 mL/min] FlEER A
R CRRED R4 A5 24654 13 (5 mg); F15D3
Z UGB B A (FED 2 EEE S 18
(96 mg) 119 (7mg).

IKZERAL (482 g) it DM130 KFLA AgAE W)
Wy E, H 0~95%CBERAFEBENL, WA IEEE 6
NS F1~F6. b 40%eli B (F3) E A E,
RN (321 g), SAERAEEANE (83 cmX 10 cm)
DUAT S Bk -BE S 218 (50 1~0: 1) FIEERR 2. fig-
BEfR R (1:10~0: 1) BEEEHEM, 2 TLC fill&5F
WMo 133)4 % F3G1~F3G8. F3G3 (29 g) &4t
MCI F: 03, DLFEE-/K (40 @ 60~75 © 25) BAEEVE
Jii 5 B 11 AN2H 4> F3G3A~F3G3K, F3G31(116 mg)
it ODS H:failk, DAFEE-/K (351 65~80 :20)
Vel 321k &4 25 (21 mg). ¥ F3G4 (3.347 g)
25t MCI H:f3E, HEE-7K (20 © 80~100 : 0) Ff
BV E 8 N4 F3G4A~F3G4H. F3G4H
(1.112 g) &3t ODS ik, DLFEE-7K (50 @ 50~
80 1 20) BEELVEML, 193] 9 N4 F3G4HI~
F4G4H9, M. F3G4H6 (112 mg) S il i rE ek,
DL S W - HEE (10 0 1~5 0 1) WEiA30EY
24 (24 mg). H4y F3GS5 (43.4g) PLHEE-/K (30 :
70~80 : 20) FRAELEM, Zit MCT kil 4 2 15 3
8 M4y F3GSA~F3G5H. F3GSF (850 mg) 43t
ODS H:faith, HEE-7/K (10 : 90~60 : 40) B
)4 % 11 N4> F3GSF1 ~F3GSF11, L # F3G5F7
(102 mg) REZid Sephadex LH-20 Htfie At (i,
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DLFEE-7K (40 @ 60) b, H2MAY) 1 (3.4 mg);
Mo F8 (98 mg) R B A il (=& be-
FIEZ 30 0 1~15: 1) Al Sephadex LH-20 HEH: (1
i CHED 4ifbBR0EY 2 (2.0 mg),
3 #ikE

WEY 1: AERR, IRRKR-EF 2R BRER.
[a]y +4.83° (c0.1, MeOH); UV A" (nm): 200,
¥ ESI-MS m/z: 565 [M+HCOO], 521 [M+H]*

HEM b A PFEXT 5> F &~ 520, HR-ESI-MS m/z:
519.332 5 [M—H]" GHEAE 519.332 ) HiE &)
TN CioHasO7, AEFER 7. AWML ST
FUEAREMI PRI (3420 e ) F3E (2935,
1399 cm™)., M (1647 cm ™). %k (1455cm™).
&)1 1) TH-NMR (400 MHz, CD;0D) it (% 1)
BRA S MHEELES on 1.30, 1.03, 0.97, 0.81, 0.70
(% 3H,s), 4 MEFEVHEAGES 0n3.53(1H,d,J=

#1 LA 1502 H 'H-NMR F1 *C-NMR i
Table 1 'H- and '*C-NMR data of compounds 1 (400/100 MHz, CD30D) and 2 (600/150 MHz, pyridine-ds)

et : 2
dc (type) ou dc (type) on
1 478 ()  0.90 (t, J=12.1 Hz), 1.91 (dd, J= 4.4, 12.5 Hz) 479(t)  1.42(m),2.31(dd,J=423,12.4 Hz)
2 69.7(d)  3.70 (td, J=4.5, 11.3 Hz) 69.3(d)  4.28 (m)
3 783 ()  3.36(d, J=10.0 Hz) 78.7(d)  4.24°
4 44.1 (s) 44.1 (s)
5 484 (d)  1.30° 485(d)  1.89(d,J=11.7 Hz)
6 193 ()  1.42(dd,J=2.6, 12.7 Hz), 1.46* 19.1() 150 (dt, J=9.8, 12.2 Hz), 1.76°
7 33.5() 1.30%1.62° 33.5() 1.33%1.71°
8 40.7 (s) 40.4 (s)
9 49.2 (d) 1.83 (t, /J=8.9 Hz) 48.8 (d) 2.16*
10 39.2 (s) 39.0 (s)
11 249()  1.99 (m) 247(t)  2.11(s)
12 124.5 (d) 5.35(t,J=3.1 Hz) 124.1 (d) 5.58 (brs)
13 145.0(s) 144.8 (s)
14 42.9 (s) 42.7 (s)
15 29.4 (v) 0.992 1.682 294 (1) 1.242,2.16?
16 29.5(t) 1.682,2.17 (m) 29.1 (t) 2.16%,2.80 (t,J=13.1 Hz)
17 47.3 (s) 47.0 (s)
18 455(d)  3.01(s) 45.0(d)  3.63(s)
19 78.9(d)  3.44% 80.5(d)  4.07 (brs)
20 414 (s) 40.3 (s)
21 26.6(t)  1.18 (m), 1.51 (dd, J=3.4, 13.3 Hz) 25.6(f) 13392260
22 33.5()  1.62% 1.74 (td, J= 3.8, 14.0 Hz) 334(1)  2.16%,2.26°
23 66.4 (1)  3.27(d,J=11.1Hz),3.50 (d,J=11.1 Hz) 66.9 (t)  3.75(d,J=10.5 Hz), 4.22°
24 138(q)  0.70(s) 147(q)  1.09(s)
25 174(q)  1.03 (s) 177(q)  1.12(s)
26 180(q)  0.81(s) 18.0(q) 1.11(s)
27 248(q) 1.30(s) 249(q)  1.59(s)
28 184.0(s) 181.3 (s)
29 227(q)  0.97(s) 71.5(t)  3.82(d,J=10.3 Hz), 4.03 (d,J=10.3 Hz)
30 68.0(t)  3.442 3.53(d,J=11.1 Hz) 21.1(q)  1.27(s)
REReE Wgiiai el

2Signal partially obscured
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11.1 Hz), 3.50 (1H, d, J= 11.1 Hz), 3.44 (1H, overlapped),
3.27(d, J=11.1 Hz). 3 MEAXKFREE T 6u3.70
(1H, td, J=4.5, 11.3 Hz), 3.44 (1H, overlapped), 3.36
(1H,d,J=10.0 Hz). 1| M&EES ou5.35 (1H, t,J=
3.1 Hz). 3C- NMR (100 MHz, CD;0D) &/RiZib&
VI 30 NMk{ES, BiEA DEPT RIFHAEFE 5
ANHEBE T 10 NMEHEBGE S 7 AR R
559 8 MFEWRIES, H dc 184.0 HEWI R Kbk
55, dc 145.0, 124.5 AFHEREIKIS S, dc 68.0,
66.4 NIEAWHIEmIE T, oc 78.9, 78.3, 69.7 Hik
ARG T . 454 "H-NMR. PC-NMR #1 HSQC
W, HENMZAC SRR A AR TR
=R, 585 SCERT Y arjungenin®IZE L, AN
[F 2 A &0 1 1 C-30 1 MEREEEUR.

454 HMBC it Al 'TH-"TH COSY M 2%15 5 (- 2),

HEWT C-2. C-3. C-19. C-23. C-30 &%iEA 1 ANt
Ko RIS AL RS R B 24-OH IS, C-23
LN R 2 22~24; #4 23-OH Uik, C-24
HIAL AR R 2 9~ 140100 A H 5 Sk Gk &
BT, A7 P AR R B S E B R R 7 (C-23 5.
C-29) Ll T E s R ik iR 1 (C-24 8¢
C-30) FE/S2 R BEM N EEIR, R & fEARRTIE K,
FH G SEEG H 48 IS E T X AN . IR HENT oc
66.4 N C-23 155, 0c13.8 N C24 155, 5c68.0 N
C-3015%5, 0c22.7 NC2915%, XL EKHT
Al LLER NOESY #EIESE.

7 NOESY ## (& 3) 1, W) H-2. H-24.
H-25 #1 H4 NOE #5%; H-3 5 H-5. H-23b 5 NOE
FH2E, BT BOR Ge 8 TR = A/B 34 DA e 2%,
H-25 A B %L, H-5 A~ a #%, NHE 2-OH N a

Hwmm=H 'H.'H COSY

u/~ NCc HMBC

B2 &1 72 /%E HMBC 7 'H-'H COSY %
Fig. 2 Key HMBC and 'H-'H COSY correlations of compounds 1 and 2

\)—_‘f{

¥ N NOEBSY

3 LAY 152 #XH5 NOESY #%
Fig.3 Key NOESY correlations of compounds 1 and 2

FJ74, 3-OH A4 B #%4, 23-OH ly a #47 . . NOESY
PR Al I H-19. H-12. H-18 Ml E. A NOE #3%, #F
H-19 7 a #%4, M| H-19 5 H-12 fE&EidiE, e
4 NOE 55, it H-19 N B #47, 19-OH N o 1
T, 7 H-18 [FFEN p %Y. Xi@ik H-30b 5 H-18
(1) NOE #H 515 5 7] LAIESE C-30 2 H A h B F 2Y,
C-29 WIHIE N o M, T Fik43#7 & Sci-Finder
KR, WE a1 N =AY, xR
A 20,3B,190,230,30B- T2 HE 5 R -12-445-28- TR
N 30B-FRFERTIT A= % .

WEY 2: AENK, IKER-& 2R BIELA.
[a]?+19.67° (¢ 0.1, MeOH); UV A" (nm): 200,
HHE ESI-MS m/z 565 [M+HCOO], 521 [M+H]*
HEML S PIAERT 5>+ L2~ 520, HR-ESI-MS m/z:
519.331 8 IM—H]~ GH51E 519.332 ) et &)
TN CaoHagsO7, AMEFIE SR 7. tLEWIHIA S
FIEPE R EE R P AR, (3432 cm D), JRJE (2934
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em D, B (1635 em ™). HEkE (2879, 1454, 1385
cm . LAY 2 1 '"H NMR (600 MHz, pyridine-ds)
W (R D BRE SANHEARES on 159, 1.27,
1.12, 1.11, 1.09 (% 3H, s), 4 MERV FEEAE S on
4.22 (1H, overlapped). 4.03 (1H, d, /= 10.3 Hz). 3.82
(1H, d, J=10.3 Hz). 3.75(1H,d,J=10.5Hz), 3}
HEHWRWIAES on 428 (1H, m), 424 (1H,
overlapped), 4.07 (1H, brs), 1 M&EEAES ou 5.58
(1H, brs). 3C-NMR (150 MHz, pyridine-ds) {E/~i%
WEYIE 30 NG S, BG A DEPT R HH 5
ANHEIRAE S 10 M ERGS . 7 SR )
59 8 AMER(ES, H dc 181.3 NERIEIRIE T,
dc 144.8, 124.1 AFLHOXEREIRIE 5, oc 71.5, 66.9 A
HE RS, oc 80.5, 78.7, 69.3 NEHA K H
BR(E5.

BALAEY 2 () 'TH-NMR Al BC-NMR i 51k
AW 1T (R D, RIBEEEA. B. C. D
I o BUBE KRB, FEXHITET E ¥ C-20 £
AR, AR R b S ) 2 25 A 358 A7 % 20 4E
C-29 EAFHEIR. 454 HMBC Al 'H-'H COSY
MXES (F 2, #Ehayw 2 M PrmiEs
2,3,19,23,29- 1L FR B HUR - 12-075-28- 1%

WA 2 AR R B AT LA NOESY 15513
PLHfiE . NOESY 59 (B 3) H-24 5 H-2. H-25
A NOE #5%, H-3 5 H-23a #15%, #fEKr 2-OH N a
74, 3-OH 2N B #924; ARYE H-19 5 H-12. H-18
FHORHEWT 19-OH A o #2Y, H-18 N B 4L,
29-CH,OH 1) o ¥ 24 m] LLid st H-18 A1 H-30 [ NOE
55 AW, BT IR I Sci-Finder #%, #iE
&Y 2 RE=wRHEY, MR
20,3B,190,230,290- FL IR FEFFIH R -12-15-28-12, fim 4
N 290-FRFEFTV I 3% .

&Y 3. BtEkR, 413 CaoHasOs, FHXT
Iy U 456; ESI-MS m/z: 457 [M+H]*, 455 [M—
H]; 'H-NMR (600 MHz, CDCl3) ¢: 3.22 (1H, m,
H-3a), 5.28 (1H, t, J = 3.5 Hz, H-12), 2.82 (1H, dd,
J=42,13.7 Hz, H-18B), 0.98 (3H, s, H-23), 0.91 (3H,
s, H-24), 0.77 (3H, s, H-25), 0.75 (3H, s, H-26), 1.13
(3H, s, H-27), 0.93 (3H, s, H-29), 0.90 (3H, s, H-30);
3C-NMR (150 MHz, CDCls) 6: 38.5 (C-1), 27.3
(C-2), 79.2 (C-3), 38.9 (C-4), 55.4 (C-5), 18.4 (C-6),
32.6 (C-7), 39.4 (C-8), 47.8 (C-9), 37.2 (C-10), 23.1
(C-11), 122.8 (C-12), 143.7 (C-13), 41.8 (C-14), 27.8

(C-15), 23.5 (C-16), 46.0 (C-17), 41.1 (C-18), 46.7
(C-19), 30.8 (C-20), 33.9 (C-21), 32.8 (C-22), 28.2
(C-23), 15.5 (C-24), 15.7 (C-25), 17.3 (C-26), 26.1
(C-27), 183.1 (C-28), 23.7 (C-29), 33.2 (C-30). DL L
s 530 E A — 2B, SRS 3 N
FIRIR -

EY 4: AR, T30 CyoHs0, FXT5r
T 426; EI-MS m/z: 426 [M]"; 'H-NMR (400
MHz, CDCl3) §: 0.88 (3H, d, J = 6.9 Hz, H-23), 0.72
(3H, s, H-24), 0.87 (3H, s, H-25), 1.01 (3H, s, H-26),
1.05 (3H, s, H-27), 1.18 (3H, s, H-28), 1.00 (3H, s,
H-29), 0.95 (3H, s, H-30); '3*C-NMR (100 MHz,
CDCl3) 6: 22.4 (C-1), 41.7 (C-2), 213.5 (C-3), 58.4
(C-4), 42.3 (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), 32.9 (C-15), 36.1 (C-16), 30.1
(C-17), 42.9 (C-18), 35.5 (C-19), 28.3 (C-20), 32.6
(C-21), 39.4 (C-22), 7.0 (C-23), 14.8 (C-24), 18.1
(C-25), 20.4 (C-26), 18.8 (C-27), 32.2 (C-28), 31.9
(C-29), 35.2 (C-30). LA E¥dis 5 Clk i iE F A —
04, WA 4 HTCE S

WEMS. 6: IREY), FEHZIRMMAE (BERE L
Big-HEE ), 43735 A CaoHsoO Fl CaoHasO, AHXT
NTREN 414 F1 412, EI-MS Sorit m/z: 414
(IM]*, 65) F1412 (M, 47) AN T3 Tk,
1M m/z: 396 (58), 369 (17), 351 (20), 329 (24), 300
(13), 273 (28), 255 (95), 231 (28), 213 (80), 159 (83),
145 (99), 105 (89), 81 (100), 69 (71), 55 (93) %5kt
T B U S B RIS 5, R 2 T B A
B-B KRS 'H-NMR (400 MHz, CDCLs) 6:
5.01 (1H, dd, J = 8.4, 15.2 Hz), 5.15 (1H, dd, J = 8.4,
15.2 Hz) 4308 5 8 EE ) H-23 F1 H-22 RBEHE 5,
5.35(2H, d, J=5.2 Hz) N - S B AT S BER) H-6
{55 ; 1BC-NMR (100 MHz, CDCls) B-4+ { B% 0: 37.4
(C-1), 32.0 (C-2), 72.0 (C-3), 42.4 (C-4), 140.9 (C-5),
121.9 (C-6), 31.8 (C-7), 32.0 (C-8), 50.3 (C-9), 36.3
(C-10), 20.0 (C-11), 39.8 (C-12), 42.4 (C-13), 56.9
(C-14), 24.5 (C-15), 28.4 (C-16), 56.1 (C-17), 12.0
(C-18), 19.2 (C-19), 40.7 (C-20), 18.9 (C-21), 34.1
(C-22), 26.2 (C-23), 46.0 (C-24), 29.3 (C-25), 19.6
(C-26), 19.1 (C-27), 23.2 (C-28), 12.2 (C-29); & {§E%
5:37.4 (C-1), 32.0 (C-2), 72.0 (C-3), 42.4 (C-4), 140.9
(C-5), 121.9 (C-6), 31.8 (C-7), 32.0 (C-8), 50.3 (C-9),
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36.7 (C-10), 20.0 (C-11), 39.9 (C-12), 42.5 (C-13),
57.0 (C-14), 24.5 (C-15), 29.1 (C-16), 56.2 (C-17),
12.1 (C-18), 19.2 (C-19), 40.7 (C-20), 21.2 (C-21),
138.5 (C-22), 129.4 (C-23), 51.4 (C-24), 29.3 (C-25),
21.4 (C-26), 19.1 (C-27), 25.6 (C-28), 12.2 (C-29). ifid
Xof R T R RFAE B T AR TS BRI S1, S E b &)
5. 6 770N B-A S REAN G ES

WEM 7. AtlEE, 7573 CoHacOor AHXT
Iy TR E 426; EI-MS m/z: 426 ([M]*, 82), 412(54),
398 (58) ,137 (100); 'H-NMR (400 MHz, CDCl;)
0: 2.10 (4H, m, H-1eq, 7B, 12eq, 16ax), 1.89 (3H, m,
H-lax, 8, 16f), 2.54 (1H, m, H-2eq), 2.46 (1H, m,
H-2ax), 6.17 (1H, s, H-4), 2.68 (1H, dd, J = 15.9, 4.0
Hz, H-7a), 1.49 (1H, m, H-1lax), 1.63 (1H, m,
H-1leq), 1.56 (1H, m, H-15), 0.72 (3H, s, H-18), 1.16
(3H, s, H-19), 0.93 (3H, d, J = 6.5 Hz, H-21), 1.67
(1H, m, H-25), 0.79 (3H, d, J = 6.9 Hz, H-26), 0.82
(3H, d, J = 7.1 Hz, H-27), 0.85 (3H, t, J = 7.3 Hz,
H-29); BC-NMR (100 MHz, CDCl3) d: 35.7 (C-1),
34.1 (C-2), 199.7 (C-3), 125.6 (C-4), 161.2 (C-5),
202.5 (C-6), 47.0 (C-7), 34.4 (C-8), 51.1 (C-9), 40.0
(C-10), 21.0 (C-11), 39.3 (C-12), 42.7 (C-13), 56.7
(C-14), 24.1 (C-15), 28.2 (C-16), 56.0 (C-17), 12.0
(C-18), 17.7 (C-19), 36.2 (C-20), 18.9 (C-21), 34.0
(C-22), 26.2 (C-23), 45.9 (C-24), 29.3 (C-25), 19.2
(C-26), 20.0 (C-27), 23.2 (C-28), 12.1 (C-29). LA ¥
I 5 ORI E TR AR —F 0781, WU TEA G T R
8 -4-)75-3,6- M

WEY) 8. 9: IREY, EHEREAE (ZAH
Fe-FEER R, 731 53 A CooHasOr Fll C29HaO2,
FIR> TR &N 428 F1 426, EI-MS s m/z 428
([M]*, 88) A1 426 ([M]*, 10) 2 Ny T BT I%,
1M m/z: 413 (31), 383 (10), 365 (15), 315 (7), 313 (17),
299 (11), 287 (24), 285 (18), 269 (13), 245 (61), 231
(21), 173 (37), 152 (49), 137 (41), 107 (50), 81 (79),
69 (66), 55 (100) B BT ISR X Z 6-52
BT -4-0a-3-T A 6-F2 Kk T HS-4,22- 45 -3- i H) VR
4¥); 'H-NMR (400 MHz, CDCls) §: 5.14 (1H, dd,
J=8.6, 152 Hz) #15.02 (1H, dd, J = 8.6, 15.2 Hz)
SN 6-F 3L T K -4,22- —H5- 3-BA A H-22 A1 H-23
KEE(ES, 581 (1H,s) A14.35 (1H, s) 271K 6-%
F T §-4-45-3-FR 1 H-4 1 H-6 KBS 5. 6-723E
#§-4-J#-3-fd: 'H-NMR (400 MHz, CDCls) o: 5.81

(1H, s, H-4), 435 (1H, s, H-6), 0.74 (3H, s, H-18),
1.01 (3H, s, H-19), 1.40 (1H, m, H-20), 0.93 (3H, d,
J = 6.4 Hz, H-21), 1.48 (1H, m, H-24), 1.70 (1H, m,
H-25), 0.84 (3H, d, J= 6.6 Hz, H-26), 0.87 (3H, d, J =
6.6 Hz, H-27), 1.26 (1H, m, H-28a), 1.31 (1H, m,
H-28b), 0.88 (3H, s, H-29); '3C-NMR (100 MHz,
CDCl3) d: 38.1 (C-1), 34.4 (C-2), 200.7 (C-3), 126.5
(C-4), 168.7 (C-5), 73.4 (C-6), 39.6 (C-7), 29.9 (C-8),
53.8 (C-9), 38.7 (C-10), 21.1 (C-11), 40.6 (C-12), 42.6
(C-13), 56.2 (C-14), 24.3 (C-15), 29.0 (C-16), 56.0
(C-17), 12.2 (C-18), 19.7 (C-19), 36.3 (C-20), 18.9
(C-21), 34.0 (C-22), 26.2 (C-23), 46.0 (C-24), 29.3
(C-25), 20.0 (C-26), 19.1 (C-27), 23.2 (C-28), 12.1
(C-29); 6-F2FL 5 -4, 22- " f-3-fd: 'H-NMR (400
MHz, CDCl) §: 0.76 (3H, s, H-18), 0.93 (3H, s,
H-19), 2.08 (1H, m, H-20), 1.08 (3H, s, H-21), 5.14
(1H, dd, J = 8.6, 15.2 Hz, H-22), 5.02 (1H, dd, J = 8.6,
15.2 Hz, H-23), 1.56 (1H, m, H-24), 1.60 (1H, m,
H-25), 0.80 (3H, s, H-26), 0.85 (3H, s, H-27), 1.20
(1H, m, H-28a), 1.46 (1H, m, H-28b), 0.84 (3H, s,
H-29); *C-NMR (100 MHz, CDCl;) ¢: 37.2 (C-1),
34.4 (C-2), 200.6 (C-3), 126.5 (C-4), 168.7 (C-5), 73.4
(C-6), 39.7 (C-7), 29.9 (C-8), 53.8 (C-9), 38.7 (C-10),
21.1 (C-11), 40.6 (C-12), 42.6 (C-13), 56.2 (C-14),
24.3 (C-15), 28.3 (C-16), 56.0 (C-17), 12.4 (C-18),
19.7 (C-19), 42.5 (C-20), 21.2 (C-21), 138.3 (C-22),
129.6 (C-23), 51.4 (C-24), 32.0 (C-25), 19.2 (C-26),
21.3 (C-27), 25.6 (C-28), 12.3 (C-29). &1L X} [ o i
FHIE B IR A E 500, e 8. 9 &
AN 6-F23E S -4-45-3-H F1 6-F2 3L T K5 -4,22-—
#5531 -

EY) 10: TTEEPRG S (BER LHR-F D,
¥ CisHisOg, AHX 2> F i 330; ESI-MS m/z:
331 [M+H]*, 329 [M—H]; 'H-NMR (400 MHz,
CDCls) d: 5.37 (1H, dd, J = 3.5, 13.0 Hz, H-2), 3.11
(1H, dd, J = 12.5, 16.5 Hz, H-3ax), 2.80 (1H, dd, J =
3.5, 17.0 Hz, H-3eq), 12.03 (1H, s, 5-OH), 6.06 (1H,
d, J=2.0 Hz, H-6), 3.81 (3H, s, 7-OCH3), 6.08 (1H, d,
J = 2.5 Hz, H-8), 6.99 (1H, d, J = 2.0 Hz, H-2'), 3.91
(3H, s, 3'-OCH3), 3.92 (3H, s, 4'-OCH3), 6.90 (1H, dd,
J=1.5,7.0 Hz, H-5"), 6.98 (1H, dd, J = 2.0, 5.8 Hz,
H-6"); 3C-NMR (100 MHz, CDCl3) 6: 79.1 (C-2),
432 (C-3), 195.8 (C=0), 164.0 (C-5), 95.0 (C-6),
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167.8 (C-7), 94.1 (C-8), 55.5 162.6 (C-9), 103.0
(C-10), 55.5 (7-OCH3), 130.6 (C-1'), 111.0 (C-2"),
149.1 (C-3"), 149.4 (C-4"), 109.2 (C-5"), 118.7 (C-6"),
55.8 (3-OCH3), 55.8 (4'-OCH3). DL ¥k 5 kiR
TEHEAR—FR0, MUSE G 10 N 5-F2 587,34
= FAE - AR

& 11 AtkAR, 701 CiyHieOs, FHXT
4y FJiiE 316; ESI-MS m/z: 317 [M+H]", 315 [M—
H]; 'H-NMR (400 MHz, CDCl3) 6: 5.34 (1H, dd, J =
3.0, 13.1 Hz, H-2), 3.10 (1H, dd, J = 13.1, 17.1 Hz,
H-3a), 2.79 (1H, dd, J = 3.0, 17.1 Hz, H-3p), 12.03
(1H, s, 5-OH), 6.08 (1H, d, J= 2.3 Hz, H-6), 6.06 (1H,
d, J = 2.3 Hz, H-8), 3.81 (3H, s, 7-OCH3), 7.02-6.82
(3H, m, H-2', 5", 6), 3.94 (3H, s, 3-OCH3), 5.70 (1H,
s, 4-OH); 3C-NMR (150 MHz, CDCl3) 6: 79.5 (C-2),
43.6 (C-3), 196.1 (C-4), 164.3 (C-5), 95.3 (C-6), 168.1
(C-7), 94.4 (C-8), 163.0 (C-9), 103.3 (C-10), 56.2
(7-OCH3), 130.4 (C-1), 108.9 (C-2'), 146.9 (C-3"),
146.4 (C-4), 1147 (C-5), 119.8 (C-6"), 55.9
(3'-OCHs). VA EEG# 5 Cik s — Y, # et
AW 11N 5457 3 AR - AR

wEY12: ABERAK, 72130 CisH160s, AHXT
7T 300; ESI-MS m/z: 301 [M+H]", 299 [M—
H]: 'H-NMR (400 MHz, CDCl3) d: 5.37 (1H, dd, J =
3.0, 13.0 Hz, H-2), 3.11 (I1H, dd, J = 13.0, 17.2 Hz,
H-3a), 2.79 (1H, dd, J = 3.0, 17.2 Hz, H-3p), 12.03
(1H, s, 5-OH), 6.04 (1H, d, J= 2.3 Hz, H-6), 6.07 (1H,
d, J=2.3 Hz, H-8), 3.83 (3H, s, 7-OCH3), 7.38 (2H, d,
J=28.6Hz, H-2', 6'), 6.95 (2H, d, J = 8.6 Hz, H-3', 5),
3.81 (3H, s, 4-OCH3); "*C-NMR (100 MHz, CDCl5)
5: 79.2 (C-2), 43.3 (C-3), 196.2 (C-4), 164.3 (C-5),
95.2 (C-6), 168.1 (C-7), 94.4 (C-8), 163.0 (C-9), 103.3
(C-10), 55.8 (7-OCH3), 130.5 (C-1), 127.9 (C-2', 6),
114.4 (C-3', 5"), 160.2 (C-4"), 55.5 (4-OCHz). DL %k
P 5 ORIk IE HE AR — 522, MUSE A 12 5 5-
FRHE-7, 4 - AR B SR .

WEY13: HERAK, 7713 CisHi206, AHXT
Iy iU 288; ESI-MS m/z: 289 [M+H]*, 287 [M—
H]; 'H-NMR (400 MHz, CD;0D) ¢: 5.28 (1H, dd,
J=13.0, 12.7 Hz, H-2), 3.07 (1H, dd, J = 12.8, 17.1
Hz, H-30), 2.69 (1H, dd, J = 3.0, 17.1 Hz, H-3B), 5.88
(2H, dd, J = 2.1, 8.2 Hz, H-6, 8), 6.91 (1H, s, H-2"),
6.79 (2H, s, H-5', 6'); 3C-NMR (150 MHz, CD;0D)

5: 80.5 (C-2), 44.1 (C-3), 197.7 (C-4), 165.5 (C-5),
97.1 (C-6), 168.7 (C-7), 96.3 (C-8), 164.8 (C-9), 103.3
(C-10), 131.8 (C-1"), 114.7 (C-2"), 146.5 (C-3"), 146.9
(C-4"), 116.2 (C-5"), 119.2 (C-6"). LA L-#¥E 5 iRk
TEHEAR—F), MU E G 13 NEER .

EY 14: FHEOMAK, 753 CloHisO7, #H
Xt 3585 ESI-MS m/z: 359 [M—+H], 357 [M—
H]: 'H-NMR (400 MHz, CDCls) 6: 12.64 (1H, s,
5-OH), 6.36 (1H, d, J = 2.2 Hz, H-6), 6.45 (1H, d, J =
2.2 Hz, H-8), 3.97 (3H, s, 3-OCHs), 3.97 (3H, s,
7-OCH3), 7.69 (1H, d, J = 2.0 Hz, H-2), 6.99 (1H, d,
J = 8.5 Hz, H-5"), 7.74 (1H, dd, J = 2.0, 8.5 Hz H-6'),
3.87 (3H, s, 3'-OCHs), 3.88 (3H, s, 4-OCHs); '3C-
NMR (100 MHz, CDCl3) 8: 155.9 (C-2), 139.0 (C-3),
178.8 (C-4), 162.1 (C-5), 97.8 (C-6), 165.5 (C-7), 92.2
(C-8), 156.8 (C-9), 106.1 (C-10), 60.2 (3-OCH3), 55.8
(7-OCH3), 123.0 (C-1'), 110.9 (C-2'), 148.8 (C-3"),
151.4 (C-4)), 1114 (C-5'), 1222 (C-6'), 56.1
(3'-OCH3), 56.0 (4-OCHz). LA ¥R 5 ok ks 5
A —F0R4, S LAY 14 4 3,347, 7-PU F AR -5
F2HE T .

WEY15: ZEER K, 77T CisHi07,
KT JFE 316; ESI-MS m/z: 317 [M+H], 315 [M—
H]: 'H-NMR (400 MHz, CDCl) ¢: 12.49 (1H, s,
5-OH), 6.35 (1H, d, J= 2.2 Hz, H-6), 6.71 (1H, d, J =
2.2 Hz, H-8), 3.86 (3H, s, 7-OCH3), 7.73 (1H, d, J =
2.2 Hz, H-2"), 6.89 (1H, d, J = 8.5 Hz, H-5"), 7.57 (1H,
dd, J = 2.2, 8.5 Hz, H-6¢'); '*C-NMR (100 MHz,
CDCls) 8: 147.3 (C-2), 136.0 (C-3), 176.0 (C-4), 160.4
(C-5), 97.5 (C-6), 164.9 (C-7), 91.9 (C-8), 156.1
(C-9), 104.0 (C-10), 56.0 (7-OCH3), 121.9 (C-1'),
115.6 (C-2"), 145.1 (C-3"), 147.8 (C-4"), 115.2 (C-5"),
120.0 (C-6"). LA E#HE 530 iR i IE Fe A — 3125, i
YA 15 0y 3,5,3 4 DU 2 3E-7- 1 S8 FE il

WA 16: HEKKR, 57T CisHie06, FHXT
Iy 7 i 328; ESI-MS m/z: 329 [M+H]*; 'H-NMR
(400 MHz, CDCl3) 6: 12.66 (1H, s, 5-OH), 6.35 (1H,
d, J=2.2 Hz, H-6), 6.44 (1H, d, J = 2.2 Hz, H-8), 3.90
(3H, s, 3-OCH3), 3.87 (3H, s, 7-OCH3), 8.08 (2H, d,
J=9.1Hz, H-2,6'),7.02 (2H, d, J = 9.1 Hz, H-3', 5'),
3.86 (3H, s, 4-OCH3); '3C-NMR (100 MHz, CDCl5)
5:156.1 (C-2), 139.0 (C-3), 178.9 (C-4), 161.8 (C-5),
98.0 (C-6), 165.5 (C-7), 92.3 (C-8), 156.9 (C-9), 106.2
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(C-10), 60.3 (3-OCH3), 55.6 (7-OCH3), 122.9 (C-1"),
130.3 (C-2', 6), 114.2 (C-3', 5), 162.1 (C-4'), 55.9
(4-OCH3). LA FHE 5 SRR IE AR — 5020, %
TEVZED 16 Ny 5-F25E 3,7,4'-— A FE BT

WEM17: HEMAK, 7573 Ci7HiuOs, FHXT
4y FJiiE 314; ESI-MS m/z: 315 [M+H]", 313 [M—
H]": 'H-NMR (400 MHz, CDCl3) 0: 6.60 (1H, s,
3-OH), 11.74 (1H, s, 5-OH), 6.38 (1H, d, J = 2.1 Hz,
H-6), 6.49 (1H, d, J = 2.1 Hz, H-8), 3.89 (3H, s,
7-OCH3), 8.17 (2H, d, J = 9.0 Hz, H-2', 6"), 7.04 (2H,
d, J = 9.0 Hz, H-3', 5"), 3.89 (3H, s, 4-OCH3); '3C-
NMR (100 MHz, CDCl3) d: 145.9 (C-2), 135.8 (C-3),
175.3 (C-4), 161.3 (C-5), 98.0 (C-6), 165.9 (C-7), 92.4
(C-8), 157.0 (C-9), 104.1 (C-10), 56.0 (7-OCH3),
123.3 (C-1'), 129.5 (C-2', 6), 114.2 (C-3', 5'), 161.0
(C-4"),55.6 (4'-OCH3). DL 3 #85 SRR iE Fe A —
;R MEEEAY 17 N 3,5- 57,4 R
FEIE .

&M 18: FER AR, 7513 CisHioOs, FHXT
7T 286; ESI-MS m/z: 287 [M+H]*, 285 [M—
H]: 'H-NMR (400 MHz, DMSO-ds) J: 12.98 (1H, s,
5-OH), 7.42 (1H, dd, J = 2.2, 8.3 Hz, H-6'), 7.39 (1H,
d, J =22 Hz, H-2'), 6.88 (1H, d, J = 8.3 Hz, H-5"),
6.67 (1H, s, H-3), 6.44 (1H, d, J = 2.0 Hz, H-8), 6.18
(1H, d, J = 2.0 Hz, H-6); '3C-NMR (100 MHz,
DMSO-ds) d: 164.2 (C-2), 102.9 (C-3), 181.7 (C-4),
157.3 (C-5), 98.8 (C-6), 163.9 (C-7), 93.9 (C-8), 161.5
(C-9), 103.7 (C-10), 121.5 (C-1'), 113.4 (C-2'), 145.7
(C-3"), 149.7 (C-4"), 116.0 (C-5"), 119.0 (C-6"). LA %k
I 5 SOk AR IE FE AR —E 282, Wi EY) 18
REBHE.

WEM19: FHEOk R, 7513 CieHi207, HHXT
Iy 7B 316; ESI-MS m/z: 317 [M+H]", 315 [M—
H]: 'H-NMR (600 MHz, DMSO-ds) 6: 12.70 (1H, s,
5-OH), 6.19 (1H, d, J = 2.0 Hz, H-6), 6.40 (1H, d, J =
2.0 Hz, H-8), 3.77 (3H, s, 3-OCH3), 7.54 (1H, d, J =
2.2 Hz, H-2"), 6.90 (1H, d, J = 8.5 Hz, H-5"), 7.44 (1H,
dd, J = 2.2, 8.5 Hz, H-6'); '3C-NMR (150 MHz,
DMSO-ds) 6: 155.6 (C-2), 137.7 (C-3), 177.9 (C-4),
161.3 (C-5), 98.6 (C-6), 164.2 (C-7), 93.6 (C-8), 156.3
(C-9), 104.2 (C-10), 59.7 (3-OCH3), 120.8 (C-1'),
115.8 (C-2"), 145.3 (C-3"), 148.7 (C-4"), 115.4 (C-5"),
120.6 (C-6"). LA 3 5 TR B S AR — 2B, iy

KB A 19 R 3-H A SEM R 2.

G 20: EEERG S (BER CER-HED,
¥ CisHi607, AHXI 4> F s 344; ESI-MS m/z:
345 [M+H]*, 343 [M—H]; 'H-NMR (400 MHz,
CDCl3) d: 6.00 (1H, s, 3-OH), 12.64 (1H, s, 5-OH),
6.36 (1H, d, J= 2.1 Hz, H-6), 6.44 (1H, d, J=2.1 Hz,
H-8), 3.86 (3H, s, 7-OCH3), 7.70 (1H, d, J = 1.8 Hz,
H-2"), 7.04 (1H, d, J = 8.4 Hz, H-5"), 7.67 (1H, dd, J =
1.8, 8.4 Hz, H-6'), 3.98 (3H, s, 3'-OCH3), 3.88 (3H, s,
4'-OCH3); BC-NMR (100 MHz, CDCls) d: 156.0
(C-2), 138.9 (C-3), 178.8 (C-4), 162.1 (C-5), 97.9
(C-6), 165.5 (C-7), 92.3 (C-8), 156.8 (C-9), 106.1
(C-10), 60.3 (7-OCH3), 122.8 (C-1'), 111.0 (C-2"),
146.4 (C-3"), 148.4 (C-4'), 114.7 (C-5), 122.6 (C-6"),
55.9 (3-OCH3), 56.2 (4'-OCH3). LA ¥k 5 ki
E—80BY, M EIAEY) 20 N 7,3 4= H A A
&

&P 21: MR, 7513 CaoHssO2, FHXT
TR 3105 EI-MS m/z: 310 ([M]*, 15), 294 (11),
240 (10), 198 (21), 166 (20), 137 (25), 126 (27), 97
(33), 83 (35), 72 (87), 69 (44), 59 (100), 55 (50); 'H-
NMR (600 MHz, CDCls) §: 2.22 (2H, t, J = 7.6 Hz,
H-2), 1.64 (2H, m, H-3), 1.26 (24H, m, H-4~38,
H-13~18), 2.01 (4H, q, J = 6.4 Hz, H-9, 12), 5.36
(1H, m, H-10), 5.34 (1H, d, J = 4.7 Hz, H-11), 0.88
(3H, t, J = 6.9 Hz, H-19); *C-NMR (150 MHz,
CDCl3) 6: 175.6 (C-1), 36.1 (C-2), 25.7 (C-3), 29.7
(C-4), 29.7 (C-5), 29.6 (C-6), 29.5 (C-7), 29.5 (C-8),
29.4 (C-9), 130.1 (C-10), 130.0 (C-11), 27.4 (C-12),
29.8 (C-13), 29.8 (C-14), 29.8 (C-15), 29.9 (C-16),
29.9 (C-17), 32.1 (C-18), 22.8 (C-19), 14.3 (C-20). LA
AR S SO E B A FBY, S EEY) 21
N 10- ARG -

WA 22: TLEIMPIRYY, 4313 CooH3502, #H
Xt 4>F )i & 310; EI-MS m/z: 310 ([M]*, 10) , 298
(5), 265 (48), 264 (47), 255 (23), 241 (45), 222 (35),
171 (11), 157 (37), 143 (23), 129 (15), 115 (21), 101
(92), 88 (100), 83 (39), 69 (47), 55 (66); 'H-NMR
(600 MHz, CDCl3) 6: 2.28 (2H, t, J = 7.6 Hz, H-2),
2.00 (4H, m, H-12, 15), 5.34 (2H, m, H-13, 14), 1.25
(22H, m, H-3~11, 16, 17), 0.87 (3H, t, J = 7.1 Hz,
H-18), 4.12 (2H, q, J = 7.1 Hz, OCH,CH3), 1.61 (3H,
m, OCH,CH3); 3C-NMR (150 MHz, CDCl3) 6: 174.1
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(C-1), 34.5 (C-2), 22.8 (C-3), 27.4 (C-4), 29.9 (C-5),
29.8 (C-6), 29.7 (C-7), 29.5 (C-8), 29.3 (C-9), 29.2
(C-10), 29.3 (C-11), 27.3 (C-12), 130.1 (C-13), 129.9
(C-14), 25.1 (C-15), 32.1 (C-16), 16.0 (C-17), 14.3
(C-18) 60.3 (C-OCH,CH3), 14.4 (C-OCH,CH3). Ll E
Bl 5O IE A — 303, M e 22
13-4 )\BRIF IR 16 -

&Y 23: BEMAR, 7573 CuHauOr, FHXT
43T & 340; EI-MS m/z: 340 ([M]*, 48), 326 (10),
312 (32), 297 (30), 283 (25), 269 (29), 255 (23), 241
(32), 227 (28), 213 (27), 199 (21), 185 (44), 171 (30),
143 (15), 129 (75), 98 (27), 97 (55), 85 (57), 73 (100),
57 (89); 'H-NMR (600 MHz, CDCl;) d: 2.34 (2H, t,
J=1.5Hz, H-2), 1.25 (36H, s, H-3~20), 1.63 (2H, m,
H-21), 0.88 (3H, t, J= 7.0 Hz, H-22); '*C-NMR (150
MHz, CDCLs) d: 179.7 (C=0), 34.1 (C-2), 24.8 (C-3),
29.2 (C-4, 19), 29.4 (C-5, 18), 29.5 (C-6, 17), 29.6
(C-7, 16), 29.7 (C-8, 15), 29.8 (C-9, 14), 29.8 (C-10,
13), 29.9 (C-11, 12), 32.1 (C-20), 22.8 (C-21), 14.3
(C-22)o VA EHHR 5 iRl B A — 0, e
&Y 23 A1 ZhiR .

wEY 24: AEMAK; 45T 30 CisHuOs;
X4y 7 & 330; ESI-MS m/z: 348 [M+NH.4]*, 329
[M—H], 659 [2M —H] :; 'H-NMR (600 MHz,
CD;0D) d: 2.28 (2H, t, J= 7.4 Hz, H-2), 1.60 (2H, m,
H-3), 1.34 (14H, m, H-4~6, H-14~17), 1.50 (4H, m,
H-7, 13), 4.05 (1H, dd, J = 6.1, 12.2 Hz, H-8), 5.72
(1H, dd, J = 5.9, 15.6 Hz, H-9), 5.67 (1H, dd, J = 5.9,
15.6 Hz, H-10), 3.92 (1H, m, H-11), 3.41 (1H, m,
H-12), 0.91 (3H, t, J = 6.8 Hz, H-18); '3C-NMR (100
MHz, CD;0D) 6: 177.8 (C-1), 35.0 (C-2), 26.1 (C-3),
30.2 (C-4), 30.4 (C-5), 26.5 (C-6), 38.3 (C-7), 73.1
(C-8), 131.1 (C-9), 136.5 (C-10), 76.5 (C-11), 75.8
(C-12), 33.5 (C-13), 26.6 (C-14), 30.6 (C-15), 33.1
(C-16),23.7 (C-17), 14.4 (C-18). LA X 5 kIR
TEFEAR—F), MUE B G 24 NRITIR .

AW 25: REERAR; 40T CisH30s;
XTI 328; ESI-MS m/z: 346 [M+NH,4]*, 327
[M—H], 655 [2M —H] ; 'H-NMR (400 MHz,
CD;0D) d: 2.27 (2H, t, J= 7.4 Hz, H-2), 1.56 (4H, m,
H-3, 7), 1.36 (8H, m, H-4~6, 8), 4.05 (1H, dd, J =
6.3, 11.2 Hz, H-9), 5.72 (2H, m, H-10, 11), 3.96 (1H,
t, J = 5.2 Hz, H-12), 3.45 (1H, ddd, J = 4.4, 5.4, 8.4

Hz, H-13), 2.12 (1H, m, H-14), 2.35 (1H, m, H-15),
5.46 (2H, m, H-15, 16), 2.07 (2H, m, H-17), 0.97 (3H,
t,J=7.5 Hz, H-18); 3C-NMR (100 MHz, CD;0D) ¢:
178.0 (C-1), 35.1 (C-2), 26.1 (C-3), 30.6 (C-4), 30.4
(C-5), 30.2 (C-6), 26.5 (C-7), 38.3 (C-8), 73.0 (C-9),
136.5(C-10), 131.1(C-11), 75.8 (C-12), 75.9 (C-13),
31.5 (C-14), 126.4 (C-15), 134.4 (C-16), 21.7 (C-17),
14.6 (C-18). LA FHURE 5 CHRHE A — 2B, g
YKBEY 25 N 9(S),12(8),13(S)- =5+ )\ k-
10(E),15(2)- =) .
RBAR AR ERRALEF BT R
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