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Study on chemical constituents from cyclohexane soluble part of Psoraleae Fructus

YANG Xiu-wei, LYU Qian, XU Qing-xia, XU Wei, ZHANG Ying-tao
State Key Laboratory of Natural and Biomimetic Drugs, Department of Natural Medicines, School of Pharmaceutical Sciences,
Peking University, Beijing 100191, China

Abstract: Objective To study chemical constituents of cyclohexane soluble part in 70% ethanol aqueous extract of Psoraleae
Fructus (the fruits of Psoralea corylifolia). Methods The compounds were separated and purified by silica gel and high
performance liquid column chromatographies, and their structures were determined by spectroscopic data analyses. Results
Twenty-one compounds were obtained and identified as psoracorylifether (1), p-hydroxybenzaldehyde (2), diisooctyl phthalate (3),
psoracorylifol G (4), psoracorylifol H (5), bisbakuchiol V (6), bisbakuchiol I (7), bisbakuchiol H (8), bisbakuchiol F (9), bisbakuchiol
D (10), bisbakuchiol G (11), stigmasterol (12), bavachalcone (13), psoralidin (14), bavachinin (15), isopsoralen (16), psoralen (17),
stigmasterol-3-O-f-D-glucopyranosyl-6-O-palmitate (18), 4-hydroxylonchocarpin (19), neocorylin (20), and 6-prenylnaringenin
(21), respectively. Conclusion Compounds 1, 4, 5, and 6 are four new compounds.
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DK, FE—EWNNANEFHDE 2 M IR R EE PRI, 5 S5 A AR i 5 R &,
M. AERESTREZE. W FAKT DRSS A S E e, RN
W3, B, W, wdbs s Hl . 2R I ABRY 70% LBEKFERAIIA S E R o B A e
PO RS AR TP B, ELREEA XA ARES H 21 AMEEYD, 43 0 AN E JIE Tk (psoracorylifether,
SRAHZE. BN, gt 7 2= RAEE A Al 1. XK FE (p-hydroxybenzaldehyde, 2).

IkS HEA: 2022-03-10
EeWmB: EBxERBEEETIIIHE (81773865)
1EE@N: B5h, 5, B0, WA, FENF PR 2T 7. Tel: (010)82801569  E-mail: xwyang@bjmu.edu.cn



* 3270 ¢

FED 2022668 $53% B 1P Chinese Traditional and Herbal Drugs 2022 June Vol. 53 No. 11

SRR —HR ¢l (diisooctyl phthalate, 3). #b
HHEWEEY G (psoracorylifol G, 4). #ME HEEEE H
(psoracorylifol H, 5). XUkME il V (bisbakuchiol
V, 6). XANE IR T (bisbakuchiol I, 7). XM
M&® H (bisbakuchiol H, 8). XU tM-H fgHy F
(bisbakuchiol F, 9) XM fiGB} D (bisbakuchiol D,
10). BUAMEJIEM G (bisbakuchiol G, 11). T
(stigmasterol, 12). fMEFHEEHEH (bavachalcone,

13). #MEFEE (psoralidin, 14). #ME i A =R
F¥ (bavachinin, 15). F#MEFEZE (isopsoralen,
16). *MEFJEZE (psoralen, 17). H & FE-3-O-B-D-Mit
WFEj ] 28] B 1 -6"-O-FR MR B2 IR ( stigmasterol-3-O-B-D-
glucopyranosyl-6’-O-palmitate, 18). 4-F23EA54ERER
(4-hydroxylonchocarpin, 19)- #r k& I57* (neocorylin,
20) il 6-F Ik SmHAi i & (6-prenylnaringenin, 21).
WED1. 4. 5F06 52 4 DHHILEY (K 1.

OH ¥ .
H\ o=

1 &1, 4~6 Bk

Fig.1 Chemical structures of compounds 1, 4-6

1 UBRS5MH

XT-4 RO H B A0E sl E A st s A A
FRAF]D); Autopol I JiE4% (Rudolph Research
Analytical, Flanders, NJ, £[H); Nicolet Nexues-470
FT-IR ZL4M61E{¢ (Thermo Nicolet Inc., Madison,
WI, 32[E), KBr k5 f; Varian Cary-300 4841
W4% (Varian Inc., Palo Alto, CA, 3£ ): Finnigan
TRACE 2000 GC-MS Jii i {X (EI-MS; Thermo
Finnigan Inc., San Jose, CA, 3[E); Thermo
Scientific™ Exactive™ GC Orbitrap™ GC-MS &%
HEFEE{X (Thermo Scientific A&, 3£[E); MDS
SCIEX API QSTAR 2t 1% (ESI-TOF-MS; Applied
Biosystems/MDS Sciex., Foster, CA, 3 [ ) fl Waters
Xevo G2 Q-TOF 73 # Hi T 25 &5 1 Y o7 3 A%
(HR-ESI-TOF-MS; Waters, Milford, MA, [ );
Bruker AV 111 400 RAZ R ILHR U1 X (NMR; Bruker
BioSpin AG Facilities, Fillanden, Hfid:), DUHFERE
BE NN R o ORI £ v ROt 354 LC 3000
HPLC %% (lbnt@idrsfErHc A RA D, AiE
P3050 7G4, CXTH-3000 (ol TEN:; ikl
Phenomenex Prodigy ODS (250 mmX21.2 mm, 10
um; Phenomenex Inc., Torrance, CA, 3E[E). GFasq
MZ AR (TLC) 2l B T Al
Merck /A7) (Darmstadt, fE[E) =&, HT5IS6
T & IF: 200~300 H AT (S IR 5 Sy
WL A7 SRt & M T R D B AR AL R
P hh; 60-ODS-BP %! ODS k(i ikl oy HAKE
(Daisogel) A & 7= fif; Sephadex LH-20 & Amersham

Biosciences (Uppsala, Hiifft) 7= M2y ik
WOkt B Ol =& HhE. . HEE. g
RACE RSN A F R b

A IEZEM T 2016 4E 10 ARET =HE IR
WG, IR FHHEEEE N TR
Re JEAEYIANE B P, corylifolia L. BT RAGARSE,
TEUEARA (BGZ201610) 7T b5t KRR
S AR 24 1 5K B RS
2 RESESE

47.9 kg (RN FERE R L 70% L5 7K [ H2
I CUE A BRI RE IR A (il (SCC)H Ab#, 133 26
AN Fr. A~Z81,

Fr.B (27.2 g) £ SCC (650 mmX 55 mm),
1 EE-BE R 2l (100 0 1. 50 01, 251, 7% 1.
5113010 1:141:3,0:100) BEEBM, TLC
38T, 132 15 MR Fr. B-1~B-15.

Fr. B-6 (8.2 g) %4 SCC (450 mm X 55 mm),
A7 EE-TA R (400 1,150 51,905 1,452 1,15 :
1. 81 1. 11 1:100) BREESEML, 53] 11 M
43 Fr. B-6-1~B-6-11, Fr. B-6-5 % Sephadex LH-20
FEEIE, FEESEM: F 28+ HPLC(ZJiE-HBE 58 ©
42) 4itk, HELAEY 1 (6 mg, =20 min). Fr.
B-6-11 £ Sephadex LH-20 F: i, HEELEM; H&E
LK (25 0750 BE, BEMEEY2 (15 mg, r=
12 min). Fr. B-7 (1.0 g) & SCC (300 mm X 30 mm),
k- =5 (501, 30: 1. 20: 1, 10: 1.
5:1.2:1.121,00 1) BAEEGEN; P4 Sephadex
LH-20 A i, HEEGE; A5 HE 2ME-K (90 !
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10) e, 3214659 3 (8 mg, tr=50 min). Fr.B-8
(2.1 g &JxHH SCC, ZfiE-7/K (40 1 60~100 : 1)

Vemt, 5% 13 N4> Fr. B-8-1~B-8-13. Fr.B-8-5
Z2]4% HPLC (ZJE-/K 95 : 5) 4k, 25%ME g
kM A (bakuchiol ether Al%l; 5 mg, %R=85 min).

Fr.B-8-12 &% HPLC (ZJfiE-/K 70 : 30) 4lifk,

22 %Mr EE (bakuchiol®; 30 mg, %xR=72 min),
Fr.C (136.0 g) £ SCC (600 mmX 120 mm), 47
THEE-BERS 2B (100 0 1. 501, 2051, 15: 1.

10:1. 5014 5:20 121, 0:100) BREEHEN, 15
F| 16 M4 Fr. C-1~C-16. Fr. C-4(21.7 g) 4 SCC
(650 mm X 55 mm), FHAHE- =S HFEE (100 1.
5001, 10514 5:20 13214 0:100) BEREEHEM,

238 7 MRS Fr. C-4-1~C-4-7. Fr. C-4-6 &
Sephadex LH-20 #: 1%, FIREHE i ; 71221 4 HPLC
(LJE-/K 52 0 48) 4fifk, 193] 12,13-=5-12,13-3
AANE HEMy (12,13-dihydro-12,13-epoxybakuchioll®l;
21 mg, ®&R=55 min). Fr.C-4-7 4 Sephadex LH-20
P, FEEVEML, FREH]% HPLC (ZJE-/K 93 ¢
7) 4lifk, 42XMEAEET M (bisbakuchiol MI®);

230 mg, =45 min) NG HEEEF B (bakuchiol
ether BI; 60 mg, (=80 min). Fr.C-5 (20.0g) &
S SCC, HfE-7K (80 : 20~100 & 1) ¥efii, 135
9 M4 Fr. C-5-1~C-5-9. Fr. C-5-9 £ Sephadex
LH-20 #:Ai%, WEEsEM, F£d]4 HPLC (ZJiF-
K 93 1 7) 4lifk, 1324 EMIE C (bakuchiol ether
Cl%l; 34 mg, tr=71 min), Fr.C-6 (0.8 g) %4 Sephadex
LH-20 i, WEEREM: F£e]4 HPLC (ZJiF-
K40 D 60) 4ifl, 133 A-2-F2 Kb E B
( A3-2-hydroxybakuchiol®!; 4 mg, =63 min).

Fr.C-10 (2.1 g) &% HPLC (ZfiF-7K 90 : 10D
afifk, 93 7 M4 Fr. C-10-1~C-10-7. Fr. C-10-3
224 % HPLC (ZfiE-/K 52 : 48) 4lifk, B31tb&
4 (4 mg, =55 min). 12-% A% 5y (12-
oxobakuchiol®®; 3 mg, =65 min) FLEH 5 (4
mg, =74 min). Fr.C-10-5 £l HPLC (ZJ-
7K 52 1 48) 4fifk, 133k RIS B (psoracorylifol
BB, 37 mg, =74 min). Fr. C-10-6 £:#|4% HPLC
(& HE-7K 52 0 48) 4ith, 1534 E EEEH C
(psoracorylifol C®; 48 mg, =86 min). Fr. C-11
(2.1 g) Z2F4#% HPLC (ZJf-7K 90 @ 100 435
P& &M TLC CRMlE-=&H5t 10 1 1D 77 8&,

33 (12'S)-BUkME AE®Y C [(12'S)-bisbakuchiol CI#;

20 mg, =71 min]FIXEMENEE N (bisbakuchiol
Nl 104 mg, ®_R=252min). Fr.C-14 (1.1g) &3}
14 HPLC( ZJiE-7K 90  10)4) B J5 F 4] 4 HPLC
(LHG-7K 52 0 48) 4ifh, 153 AVS-xb & JIg M
(A'3-bakuchiol®l; 4 mg, r=35 min). Fr.D (335.0
g) £ SCC (800 mmX 140 mm), JHA7iHifE- =5 H
Fi (1001, 5051, 2031, 10: 1. 5: 1. 4: 1,
31102000 1210133, 0:100) BEREEWeM, 15
F| 14 MMit4r Fr. D-1~D-14, Fr. D-4 (20.7g) &
F SCC, HWIEE-/K (45:55~100: 1) Fefi, 535
13 M Fr. D-4-1~D-4-13. Fr. D-4-12 4%
HPLC (HIEE-/K 93 :7) 4ith, 530N EEY T
(bisbakuchiol Tl 15 mg, =131 min) FIXEME
JI& U (bisbakuchiol Ul®l; 28 mg, r =136 min).

Fr. D-7 (1.7g) & ¥:ffil#% HPLC (HEE-7K 94 1 6)

I, 193] 12 M4 Fr. D-7-1~D-7-12. Fr. D-7-1
224 HPLC (ZJ-/K 52 1 48) #4lifk, 153 13-
A7 AME AEEY (13-methoxyisobakuchiol®l; 14 mg,
k=63 min). Fr.D-7-4 &4 HPLC (ZJi§-7K 90 :
10) 4fifk, 32XCkME AR O (bisbakuchiol O°); 5
mg, r=95 min) FIXENE IEEY P (bisbakuchiol PL;
2 mg, =87 min). Fr.D-9 (37.0g) % SCC (650
mm X 55 mm), FAHE-=5F 4 (100 : 1. 50 :
1.20:1.10: 1.9:1.8:1.7:1.6:1.5:
1. 4:1. 31, 1514 153, 0:100) BEREEBEMN,
551 28 ML) Fr. D-9-1~D-9-28. Fr. D-9-13 £l
#% HPLC (HIEE-/K 92 @ 8) 4lifk, 1530XHME g
Q (bisbakuchiol QI®); 11 mg, &R=77 min). X KMFH
G R (bisbakuchiol RI; 9 mg, ,&R=100 min). XX
*hE JE®Y S (bisbakuchiol S5 19 mg, =110 min)
AEEY 6 (6 mg, =126 min). Fr. D-9-25 £l
4% HPLC (HfE-7Kk 92 @ 8) 4lifh, B3b&4 7 (18
mg, R=86min). 8 (25 mg, ®R=92 min). XAMF
&M B (bisbakuchiol BI®; 15 mg, =118 min) F
XK B A (bisbakuchiol ARl 26 mg, ®r=124
min). Fr. D-9-26 Z:2£4il| % HPLC (HIJ#-7K 92 1 8)
aitk, BEMLE 9 (15 mg, =76 min). Fr.D-11
(19.2g) & SCC, HIEE-7K (45 :55~100: 1D
Yeli, 5% 27 N4 Fr. D-11-1~D-11-27. Fr.
D-11-25 (5.9 g) £ SCC (500 mm X35 mm), {1
M- =S (81, 711, 651, 501, 411,
301, 1004 13530 0:100) BEEEVERL, 755 18
NS Fr. D-11-25-1~D-11-25-18. Fr. D-11-25-12
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224 HPLC (ZJiE-/K 75 & 25) 4lifk, B3ika
10(14 mg, tr =286 min) I 11(15 mg, r =328 min).
Fr. D-12 (2.4 g) &4l HPLC (ZJi5-7K 90 © 10)
I3, 433 13 M) Fr. D-12-1~D-12-13 . Fr.D-12-2
2t Sephadex LH-20 A1 a3k, FHEEVENL; &Y &
HPLC (ZJ5-/K 26 :74) 4ifk, 535 12,13-"4%-
12,13- 35 & % & g B ( 12,13-dihydro-12,13-
epoxybakuchiol®; 27 mg, =160 min). Fr. E (6.8
g) £ SCC (400 mmX45mm), =5 W krkhi,
233 10 ™A Fr. E-1~E-10, #rifviie, £ EE
gEE, BSRELAE 12 (1.7 g) 113 (300 mg). Fr.
E~G BATHUE, DS HEERS S, 2052
&Y 14 (23 mg). 15 (26 mg). 16 (630 mg)-.
17 (2g) F118 (30 mg). Fr.H (31.0 g) LRl
FEEE (650 mmX 55 mm), =& H - EE I,
835 17 ™NA4> Fr. H-1~H-17. Fr. H-5 (2.1 @) &
il % HPLC (ZJE-7K 50 @ 50) efii, 53 9 4
W4 Fr. H-14-1~H-5-9. Fr. H-5-4 %4 Sephadex
LH-20 #: A1, WEEBEMNL: F£ed]4 HPLC (ZJiF-
K 60 :40) Aith, 1FEULED 19 (140 mg, r=65
min). Fr. H-5-5 £l % HPLC ( Zfi§-7K 52 © 48) 4l
th, 193MLAEY 20 (31 mg, =95 min). Fr.H-12
2t Sephadex LH-20 AL, HEEPLM; HLH &
HPLC (ZJfi§-7K 48 @ 52) 4lifk, B2EY 21 (34
mg, [R=76min),
3 SZHEE

B 1: B AR BI-MS m/z: 322 [M];
HR-EI-MS #2573 N CasHz00, SEMMEA m/z
322229 1 CGHIBMH 322229 7, CxHz0), S
NMR FHEEH 7 T AR — 3 a1 H[als +
10.0° (¢ 0.1, MeOH): UV A (am): 247 (4.41), 254
(439); IRVE (cm™): 1636 W) 1607 1508,
1463 (&) KAb&90 1 111 NMR 308 540 g
By I Le A ATHE4T "H-"H COSY . HSQC. HMBC 3£
5 (B 2), BRAMEIRM T PR EIER 1, 4-AAXX' R
Gy ABX R4, Mzl 1 AFENEE G
(bavachinone G) HIZR IS S [n: 6.31 (1H,
d, J = 9.8 Hz, H-21), 5.61 (1H, d, J = 9.8 Hz, H-20),
1.42 (6H, s, CH3-22, CH3-23); dc: 76.3 (s, C-19),
131.0(d, C-20), 122.3 (d, C-21), 27.9 (q, C-22, 23)].
AV G, v RN RE

FRAE 2D NMR 256418 THEY 1 A i
{%%5 . "H-NMR (400 MHz, CDCl3) 6: 6.99 (1H, d, J =

2 AY 1 B 'H-'H COSY (—) FMEEH HMBC
(H—C) HExX%
Fig. 2 'H-'H COSY (=) and key HMBC correlation of

compound 1

2.2 Hz, H-2), 6.71 (1H, d, J = 8.3 Hz, H-5), 7.11 (1H,
dd, J = 8.3, 2.2 Hz, H-6), 6.22(1H, d, J = 16.2 Hz, H-7),
6.04 (1H, d, J = 16.2 Hz, H-8), 1.49 (2H, m, H-10),
1.95 (2H, m, H-11), 5.10 (1H, t, J = 7.2 Hz, H-12),
1.58 (3H, s, H3-14), 1.67 (3H, s, Hs-15), 1.19 (3H, s,
Hs-16), 5.87 (1H, dd, J = 17.5, 11.0 Hz, H-17), 5.00
(1H, dd, J = 17.5, 1.3 Hz, H-18a), 5.03 (1H, dd, J =
11.0, 1.3 Hz, H-18b), 5.61 (1H, d, J = 9.8 Hz, H-20),
6.31 (1H, d, J = 9.8 Hz, H-21), 1.42 (6H, s, 22,
CH3-23); BC-NMR (100 MHz, CDCL3) 6: 130.7 (s,
C-1), 123.8 (d, C-2), 121.2 (s, C-3), 152.2 (s, C-4),
116.3 (d, C-5), 126.9 (d, C-6), 126.6 (d, C-7), 135.6
(d, C-8), 42.5 (s, C-9), 41.3 (t, C-10), 23.2 (t, C-11),
124.8 (d, C-12), 131.3 (s, C-13), 17.7 (q, C-14), 25.7
(q, C-15), 23.4 (q, C-16), 146.0 (d, C-17), 111.8 (t,
C-18), 76.3 (s, C-19), 131.0 (d, C-20), 122.3 (d, C-21),
27.9 (q, C-22, 23).

a2 atkAR (FED; EI-MS m/z 122
[M]*; 'H-NMR (400 MHz, CDCls) &: 9.86 (1H, s,
-CHO), 7.82 (2H, d, J = 8.4 Hz, H-2, 6), 6.98 (2H, d,
J = 8.4 Hz, H-3,5); “C-NMR (100 MHz, CDCl;) §:
191.3 (-CHO), 129.8 (C-1), 132.6 (C-2, 6), 116.0 (C-3,
5), 161.7 (C-4). LA EEHE 530k eidE — 3 01218), i
YKTEEY) 2 AR R .

& 3: AfKAK (FEE; ESI-MS m/z: 391
[M+H]"; 'H-NMR (400 MHz, CDCls) &: 0.91 (9H,
m), 1.32 (13H, m), 1.68 (2H, dd, J = 12.4, 6.2 Hz),
422 (2H, m), 7.54 (1H, dd, J = 5.7, 3.3 Hz), 7.70 (1H,
dd, J = 5.7, 3.3 Hz); 3C-NMR (100 MHz, CDCl) ¢:
130.9 (C-1, 2), 128.8 (C-3, 6), 132.4 (C-4, 5), 167.8 (C-7,
8), 68.1 (C-11, 19), 30.3 (C-12, 20), 23.0 (C-13, 21), 28.9
(C-14, 22), 38.7 (C-15, 23), 28.9 (C-16, 24), 14.0 (C-17,
25), 10.9 (C-18, 26). LA % 5 SCRkiE A —
OB, WS R 3 NARIE HIR R .
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WEW 4. LEMRY): [o]s -20.0° (¢ 0.1,
MeOH): UV (am): 227 (4.17), 277 (3.45);
IR v (em™): 3362 (R3E), 1642 (XU, 1613,
1514, 1448 CE¥). &Y 4 4708 HR-ESI-MS
Y HHE Y T3 T m/z 271.170 3 [M—H] (FEiBE
N 271.169 8), i€ - TN CisHaua02o HEZ X-
U 26 B SR AT S O BT AL 2 S5 R AN RE R F
(psoracorylifol F) MeIFH LY, 'H-F1 BC-NMR BEfEELL,
FEXHTETIEDY 4 1 16-CH;s BB R 1)
KA ZE 6c 27.0. PR &Y 4 SHE FEBED F A
ZAETF SRR . H-7 R H-8 HOMR A EE, 1k
AV 4 BI04 1.9 Hz, *ME NEEE F (19°4 11.0 Hz, #
WL &9 4 1) H-7 1 H-8 A (cis). 7E NOESY
W, 0n2.95 (H-7) 5 ou 3.47 (H-8). on 3.47 (H-8) 5
du 5.95 (H-17) ¥J4 NOE, iEH] H-7 #1 H-8 %14 o
74 H-7 5 H-12 BR&HEEE A 12.0 Hz, kY]
H-12 4 B 8L, ZAL BV HEY), 4 e
fEWERY G (psoracorylifol G) .

HRHE 2D NMR 256 (K 3) &HE T &) 4
A, 5. 'H-NMR (400 MHz, CDCl;) d: 7.06
(2H, d, J = 8.5 Hz, H-2, 6), 6.75 (2H, d, J = 8.5 Hz,
H-3, 5), 2.95 (1H, dd, J = 12.0, 1.9 Hz, H-7), 3.47
(1H, d, J = 1.9 Hz, H-8), 1.81 (1H, m, H-10a), 1.60
(1H, m, H-10b), 1.69 (1H, td, J = 12.0, 4.0 Hz,
H-11a), 1.59 (1H, m, H-11b), 2.84 (1H, td, J = 12.0,
4.0 Hz, H-12), 4.66 (1H, brs, H-14a), 4.59 (1H, brs,
H-14b), 1.48 (3H, s, H3-15), 1.07 (3H, s, H3-16), 5.95
(1H, dd, J = 17.7, 11.1 Hz, H-17), 5.15 (1H, dd, J =
17.7, 1.0 Hz, H-18a), 5.19 (1H, dd, J = 11.1, 1.0 Hz,
H-18b), 4.78 (1H, brs, 8-OH); '3C-NMR (100 MHz,
CDCls) 6: 134.7 (s, C-1), 129.8 (d, C-2, 6), 115.2 (d,
C-3, 5), 153.9 (s, C-4), 46.5 (d, C-7), 78.7 (d, C-8),
41.4 (s, C-9), 30.5 (t, C-10), 28.5 (t, C-11), 41.7 (d,
C-12), 148.0 (s, C-13), 111.8 (t, C-14), 19.0 (g, C-15),
27.0 (g, C-16), 144.9 (d, C-17), 113.3 (t, C-18).

WEM s Atk R (FED; [o];-10.0° (¢ 0.1,
MeOH): UV (nmy: 2274.37), 277 (3.68);
IR v (em™): 3384 (J23E). 1636 (XD, 1614,
1515, 1454 CFEIN), 1207. 1039 (BFE). (L&
5 ¥ IE Y5 HR-ESI-MS 25 tH 1 731 25 1 m/z 289.180
5 [M+H]" (BHIRMEA CisHas03, 289.1804), #ifisE
7312 N CisHaaOs3. 54N G EEEY B (psoracorylifol
B) UL, 1h&Y 5 1) 'TH-NMR (400 MHz, CDCl;3)
W ER RS 14 1,4- B AAXX REHT 4 4 E
{55 6n 7.25 (2H, brd, J = 8.5 Hz, H-2, 6) F16.79
(2H, brd, J = 8.5 Hz, H-3, 5); 1 NN ZJHHE(E S 01 5.99
(1H, dd, J = 17.7, 10.9 Hz, H-17), 5.09 (1H, dd, J =
10.7, 1.0 Hz, H-18a) £15.04 (1H, dd, J = 17.7, 1.0
Hz, H-18b); 2 MILH IS5 6u 1.49 (2H, m, H2-10)
A11.96 2H, m, H>-11); 3 NMHEAE 561 1.56 (3H, s,
H-14), 1.03 (3H, d, J = 7. 0 Hz, H-15), 1.05 (3H, s,
H-16); RGN 5 ZAMF REMRAEDET,
&%) 5 1 HSQC 1 'H-"H COSY i i 7n-CHCH- A1
-CH,CH,CHCH; 2544 | Bt . 7£€ 1 HMBC i+, ou
5.06 (6c 79.2) 5 C-1 (6 135.7) F1 C-2/6 (127.7) #
K, 5 C-9 (8 43.1)AHK; 01 1.05 (8¢ 23.1) 5 C-8 (&
91.3). C-9 (& 43.1) M1 C-10 (&c 33.2) #H%; 6y 1.03
(16.8) 5 C-12 (&c 43.8) FIZERK C-13 (oc 114.4)
K Su 5.06 (6c 79.2) 1 4.13 (& 91.3) K1 5=WR
C-13 (6 114.4) #K; DL EFSERIFZAA Y
AELWE 4 fiax, C-7. C-8 Fl C-13 @it 4%
R G BENRE A — . a5 1
NOESY 1, 81 1.05 (16-CH3) 5 on 5.06 (H-7).4.13
(H-8) A NOE; dy 1.03 (14-CH3) 5 o 4.13 (H-8)-
5.06 (H-7) t4 NOE; du 1.03 (16-CH3) 5 du 1.56
(15-CHs) 7’4 NOE, iEB] H-7. H-8. 14-CHs #fl
15-CH3 520 B MR, ZA &V EY, mih
e EERRY H (psoracorylifol H).

R 2D NMR 325, 28 THEY S A
{55 . "H-NMR (400 MHz, CDCl;) d: 7.25 (2H, d,

3 A4 45 "H-"H COSY (=) EE#J HMBC (H—C)
FX 4R NOESY (H-H)

Fig. 3 'H-'H COSY (=), key HMBC (H—C) correlation
and NOESY (H—H) of compound 4

4 A5 H-"H COSY (=), EE#) HMBC (H—C)
FX 4R NOESY (H-H)

Fig. 4 'H-'H COSY (=), key HMBC (H—C) correlation
and NOESY (H—H) of compound 5
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J=18.5Hz, H-2, 6), 6.79 (2H, d, J = 8.5 Hz, H-3, 5),
5.06 (1H, d, J=2.7 Hz, H-7), 4.13 (1H, d, J= 2.7 Hz,
H-8), 1.70 (1H, brd, J= 9.5 Hz, H-10a), 1.61 (1H, brd,
J=9.5Hz, H-10b), 1.84 (1H, m, H-11a), 1.36 (1H, m,
H-11b), 1.99 (1H, m, H-12), 1.04 (3H, s, H3-14), 1.61
(3H, d, J = 8.9 Hz, H;-15), 1.05 (3H, s, H3-16), 5.99
(1H, dd, J = 17.7, 10.9 Hz, H-17), 5.04 (1H, dd, J =
17.7, 1.0 Hz, H-18a), 5.09 (1H, dd, J = 10.9, 1.0 Hz,
H-18b); 3C-NMR (100 MHz, CDCl3) d: 135.7 (s,
C-1), 127.7 (d, C-2, 6), 115.4 (d, C-3, 5), 155.1 (s,
C-4), 79.2 (d, C-7), 91.3 (d, C-8), 43.1 (s, C-9), 33.2
(t, C-10), 28.0 (t, C-11), 43.8 (d, C-12), 1144 (s,
C-13), 16.8 (q, C-14), 26.7 (q, C-15), 23.1 (g, C-16),
146.8 (d, C-17), 111.9 (t, C-18).

WEY 6: REEMIRY: [a]d +10.0° (¢ 0.1,
MeOH): UVAE (im): 202 (4.55), 259 (4.27):
IR v (em™): 3377 (F23E). 1635 W), 1613,
1506 1451 (CE¥). 1233, 1032 (FRe). th&
¥ 6 1) HR-ESI-MS 25 73 55 16 m/z 543.346 5
[M—H] (FiR1H 543.347 4, CieHa704), HiE H4y
T3 N C36HasOs0 ¥LEY 6 1 TH A1 BC-NMR
T 5 XM IR R (bisbakuchiol R) O EL%:, 1
ARIE, BALEH 6 H/b-OCH: (55, XN g
R ) C-T'HIML2AN RS 0 82.9 A=A #8 E oc 81.1,
HEIEEY) 6 H15 T HXUHME FEE R T 14 4
JRERAL, HILABED) 6 FIL S-S5 MAE S T3
AE IR R K& C-TE R H 3L . % NMR 1&gt
TERER, FEXAME IE® L (bisbakuchiol L) [18], C-7
I C-8' AR 73 A ¢ 70.7 F1 81.6, H-7'AH
H-8' A 53 N 0u4.87 (1H, d, J = 7.6 Hz)Fl
4.07 (1H, d, J = 7.6 Hz); 1E4L&%) 6 11 C-7'F1 C-8'
LRI RE 20 53N oc 81.1 A1 81.6, H-7'F1 H-8'[11k
SRR AT N 0n4.87 (1H, d, J = 9.2 Hz)F1 4.07 (1H,
d, J=9.2 Hz), W& H-7'A1 H-8' KM, (L&
Y6 1 H-7'F1 H-8"4b - s NEX ], 5 XU B AR ) LUST
A, [k, #Et sy 6 itk =i s pr
N GHEVRFEY, A RN RS V
(bisbakuchiol V),

R 2D NMR 325, 28 THEY 6 A
{55 . "H-NMR (400 MHz, CDCls) d: 7.19 (2H, d,
J=18.4Hz H-2, 6), 6.74 (2H, d, J = 8.4 Hz, H-3, 5),
6.25 (1H, d, J = 16.2 Hz, H-7), 6.08 (1H, d, J = 16.2
Hz, H-8), 1.49 (2H, m, H-10), 1.93 (2H, m, H-11), 5.10

5 £&% 6 B 'H-'"H COSY (=) F1FZEH HMBC
(H—C) %
Fig. 5 'H-'H COSY (=) and key HMBC (H—C)

correlation of compound 6

(1H, brt, J= 7.3 Hz, H-12), 1.58 (3H, s, 14-CH3), 1.67
(3H, s, 15-CH3), 1.19 (3H, s, 16-CH3), 5.87 (1H, dd,
J=17.7,10.7 Hz, H-17), 5.01 (1H, dd, J = 17.7, 1.3
Hz, H-18a), 5.03 (1H, dd, J = 10.7, 1.3 Hz, H-18b),
7.21 (1H, d, J = 8.4 Hz, H-2', 6), 6.75 (1H, d, J = 8.4
Hz, H-3', 5"), 4.09 (1H, d, J= 9.2 Hz, H-7"), 3.77 (1H,
d, J=9.2 Hz, H-8'), 1.63 (1H, m, H-10"a), 1.30 (1H,
m, H-10b), 1.78 (2H, m, H-11"), 3.11(1H, m, H-12"),
0.85 (3H, s, 14'-CH3), 0.51 (3H, s, 15'-CH3), 1.29 (3H,
s, 16'-CH3), 6.10 (1H, dd, J = 17.7, 10.9 Hz, H-17"),
497 (1H, dd, J = 17.7, 1.6 Hz, Ha-18'), 4.92 (1H,
dd, J = 10.9, 1.6 Hz, Hb-18); '3C-NMR (100 MHz,
CDCl3) d: 132.8 (s, C-1), 126.4 (d, C-2, 6), 123.6 (d,
C-3, 5), 155.1 (s, C-4), 136.5 (d, C-7), 136.5 (d, C-8),
42.5 (s, C-9), 41.2 (t, C-10), 23.2 (t, C-11), 124.8 (d,
C-12), 131.3 (s, C-13), 17.6 (q, C-14), 25.7 (q, C-15),
23.3 (q, C-16), 145.9 (d, C-17), 111.9 (t, C-18), 132.3
(s, C-1'), 130.4 (d, C-2', 6'), 114.7 (d, C-3', 5"), 154.1
(s, C-4"), 81.1 (d, C-7"), 81.6 (d, C-8), 38.6 (s, C-9"),
29.1 (t, C-10"), 19.9 (t, C-11"), 76.4 (d, C-12'), 81.7 (s,
C-13"),21.0 (q, C-14"), 23.3 (q, C-15"), 24.7 (q, C-16"),
146.0 (d, C-17"), 108.5 (t, C-18").

WEY 7. REEMRY): [a]f -40.0° (¢ 0.1,
MeOH): UVASM (hm): 204 (4.70), 268 (4.12);
IR vior (em™!): 3388 (¥2%E). 1609, 1585, 1506-
1448 CZEIN). 1268, 999 (fik##). HR-ESI-MS %
WHED T B 76 m/z 541332 0 [M—H] (BRig{E
541.331 8, CsHasO4); i€ H T AN Ca6HaeOs0
'H-NMR (400 MHz, CDCls) d: 6.87 (1H, brs, H-2),
6.90 (1H, d, J = 8.9 Hz, H-5), 6.87 (1H, d, J= 8.9 Hz,
H-6), 6.19 (1H, d, J = 16.2 Hz, H-7), 6.05 (1H, d, J =
16.2 Hz, H-8), 1.46 (2H, m, H-10), 1.93 (2H, m,
H-11), 5.09 (1H, brt, J = 7.0 Hz, H-12), 1.57 (3H, s,
Hs-14), 1.66 (3H, s, H3-15), 1.17 (3H, s, H3-16), 5.85
(1H, dd, J = 17.7, 10.7 Hz, H-17), 5.01 (1H, dd, J =
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10.7, 1.3 Hz, H-18a), 4.92 (1H, dd, J= 10.7, 1.3 Hz,
H-18b), 6.87 (1H, brs, H-2"), 6.73 (1H, overlapped s,
H-5"), 6.71 (1H, overlapped s, H-6'), 5.12 (1H, d, J =
2.5 Hz, H-7"), 4.14 (1H, d, J = 2.5 Hz, H-8'), 1.46 (2H,
m, H-10"), 1.49 (1H, m, H-11"a), 1.84 (1H, m, H-11'b),
5.04 (IH, brt, J = 7.1 Hz, H-12"), 1.55 (3H, s,
14'-CH3), 1.66 (3H, s, 15'-CH3), 0.97 (3H, s, 16’-CH3),
5.62 (1H, dd, J = 17.6, 10.9 Hz, H-17"), 4.75 (1H, dd,
J =109, 1.3 Hz, H-18"a), 4.70 (1H, dd, J = 17.6, 1.3
Hz, H-18'b); BC-NMR (100 MHz,CDCl3) 6: 132.5 (s,
C-1), 114.4 (d, C-2), 143.5 (s, C-3), 143.1 (s, C-4),
117.0 (d, C-5), 118.9 (d, C-6), 126.5 (d, C-7), 136.4
(d, C-8), 42.5 (s, C-9), 41.2 (t, C-10), 23.2t (C-11),
124.8 (d, C-12), 131.3 (s, C-13), 17.6 (q, C-14), 25.7
(q, C-15), 233 (q, C-16), 1459 (d, C-17), 111.9t
(C-18), 130.8 (s, C-1"), 115.9 (d, C-2"), 142.6 (s, C-3"),
144.1 (s, C-4"), 114.8 (d, C-5"), 122.5 (d, C-6'), 76.1
(d, C-7"), 82.0 (d, C-8"), 42.2 (s, C-9"), 38.0 (t, C-10"),
22.3 (t, C-11"), 124.4 (d, C-12"), 131.6 (s, C-13"), 17.5
(g, C-14"), 25.6 (q, C-15"), 18.7 (q, C-16), 141.4 (d,
C-17'), 113.0 (t, C-18"). LA Hiedli 55 ScifiiaE —ax0s),
W EWEY) T XM IR 1

WEY) 8: HEEGHPIRY); [a]y +10.0° (¢ 0.1,
MeOH): UV (nm): 204 (4.74), 269 (4.27):
Iva;f; (ecm™): 3381 (F2%). 1608, 1507, 1448 (K
. 1267, 1001 (FFeE). HR-ESI-MS 45 #E5rT
B U m/z 541.331 9 [M—H]- (GRiB{H 541.3318,
C36Has04) , i 7 Ho 73 3A Ca6HagO4. 'H-NMR (400
MHz, CDCl3) ¢: 6.90 (1H, d, J = 1.7 Hz, H-2), 6.90
(1H, d, J= 8.7 Hz, H-5), 6.87 (1H, d, J= 8.7 Hz, H-6),
6.19 (1H, d, J = 16.2 Hz, H-7), 6.04 (1H, d, J = 16.2
Hz, H-8), 1.46 (2H, m, H-10), 1.93 (2H, m, H-11),
5.08 (1H, t, J = 7.2 Hz, H-12), 1.57 (3H, s, 14-CH3),
1.66 (3H, s, 15-CH3), 1.17 (3H, s, 16-CHz3), 5.85 (1H,
dd, J = 17.7, 10.7 Hz, H-17), 4.99 (1H, dd, J = 17.7,
1.3 Hz, H-18a), 5.02 (1H, dd, J = 10.7, 1.3 Hz,
H-18b), 6.87 (1H, brs, H-2"), 6.73 (1H, overlapped s,
H-5"), 6.73 (1H, overlapped s, H-6"), 5.07 (1H, d, J =
2.3 Hz, H-7"), 4.13 (1H, d, J= 2.3 Hz, H-8'), 1.46 (2H,
m, H-10"), 1.18 (1H, m, H-11"a), 1.94 (1H, m, H-11b"),
5.01 (1H, brt, J = 1.20 Hz, H-12), 1.57 (3H, s,
14'-CH3), 1.66 (3H, s, 15'-CH3), 0.70 (3H, s, 16’-CH3),
5.67 (1H, dd, J = 17.5, 10.9 Hz, H-17"), 5.01 (1H, dd,

J=10.9, 1.3 Hz, H-18"), 4.90 (1H, dd, J = 17.5, 1.3
Hz, H-18'a); 3C-NMR (100 MHz, CDCL) 6: 132.5 (s,
C-1), 114.5 (d, C-2), 143.6 (s, C-3), 143.0 (s, C-4),
117.0 (d, C-5), 118.9 (d, C-6), 126.5 (d, C-7), 136.5
(d, C-8), 42.5 (s, C-9), 41.2 (t, C-10), 23.2 (t, C-11),
124.8 (d, C-12), 131.3 (s, C-13), 17.6 (q, C-14), 25.7
(q, C-15), 23.4 (q, C-16), 145.8 (d, C-17), 111.9 (t,
C-18), 131.1 (s, C-1"), 115.8 (d, C-2'), 142.7 (s, C-3"),
144.0 (s, C-4"), 114.8 (d, C-5'), 122.4 (d, C-6'), 76.3
(d, C-7"), 81.8 (d, C-8'), 42.6 (s, C-9'), 39.2 (t, C-10"),
222 (t, C-11"), 124.4 (d, C-12"), 131.6 (s, C-13"), 17.5
(q, C-14"), 25.7 (g, C-15"), 16.8 (q, C-16"), 141.4 (d,
C-17'), 115.0 (t ,C-18"). LA F%dis 5 s —2s),
WM LAY 8 NXURME Ry Heo

WEY 9: HEEEMRY: [o]f -10.0° (¢ 0.1,
MeOH): UVAS (im): 202 (4.63), 262 (4.41);
IR v (em™): 3373 (23E). 1635 (XD, 1603.
1505, 1452 (GRIR), 1232, 1002 () . HR-ESI-MS
Y5 HHE Y T I m/z 527.351 7 [M—H] (FRiSE
527.352 5, C3H4703), 27 TN Cs6HasOs0
'H-NMR (400 MHz, CDCly) 6: 7.17 (2H, d, J = 8.6
Hz, H-2, 6), 6.61 (2H, d, J = 8.6 Hz, H-3, 5), 6.23 (1H,
d, J=16.2 Hz, H-7), 6.06 (1H, d, J = 16.2 Hz, H-8),
1.48 (2H, m, H-10), 1.94 (2H, m, H-11), 5.10 (1H, brt,
J=7.0 Hz, H-12), 1.58 (3H, s, 14-CHs), 1.67 (3H, s,
15-CHs), 1.16 (3H, s, 16-CH3), 5.85 (1H, dd, J=17.2,
10.4 Hz, H-17), 5.02 (1H, dd, J = 17.2, 1.3 Hz,
H-18a), 5.00 (1H, dd, J = 10.4, 1.3 Hz, H-18b), 7.24
(2H, d, J = 8.6 Hz, H-2', 6'), 6.71 (2H, d, J = 8.6 Hz,
H-3', 5", 3.03 (1H, d, J = 12.0 Hz, H-7’), 3.28 (1H,
brs, H-8'), 2.07 (1H, m, H-10"a), 1.44 (1H, m, H-10'b),
2.08 (1H, m, H-11"a), 1.68 (1H, m, H-11'b), 2.62 (1H,
td, J = 11.7, 4.0 Hz, H-12"), 0.89 (3H, s, 14'-CHs),
1.07 (3H, s, 15’-CH3), 1.18 (3H, s, 16'-CH3), 5.87 (1H,
dd, J = 17.2, 10.4 Hz, H-17"), 5.09 (1H, dd, J = 17.2,
1.3 Hz, H-18%), 5.11 (1H, dd, J = 104, 1.3 Hz,
H-18'b); 3C-NMR (100 MHz, CDCL) 6: 132.4 (s,
C-1), 126.4 (d, C-2, 6), 123.5 (d, C-3, 5), 154.2 (s,
C-4), 126.6 (d, C-7), 136.3 (d, C-8), 42.5 (s, C-9), 41.2
(t, C-10), 23.2 (t, C-11), 124.7 (d, C-12), 131.3 (s,
C-13), 17.6 (q, C-14), 25.7 (g, C-15), 23.3 (q, C-16),
145.9 (d, C-17), 111.9 (t, C-18), 136.2 (s, C-1), 131.1
(d, C-2', 6"), 114.6 (d, C-3", 5), 154.0 (s, C-4"), 45.3
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(d, C-7"), 78.2d (C-8"), 43.3 (s, C-9'), 27.8 (t, C-10),
22.6 (t, C-11"), 43.3 (d, C-12), 83.4 (s, C-13"), 26.1 (q,
C-14'), 25.6 (q, C-15"), 22.1 (q, C-16), 146.9 (d,
C-17'), 113.2 (t, C-18"). LA Hdl 5 SCiikfiis —zx0s),
WS B E Y 9 RN R Fo

A 10 AtEHS (FEE), mp 83~85 C;
[@]5-10.0° (¢ 0.1, MeOH): UV A (nm): 203 (4.63),
261 (4.53); IRveo (em™): 3346 (2%, 1633 (X
). 1603, 1505, 1453 (ZKFF). 1233, 1041 (Fik
f#); HR-ESI-MS %5 it T B T m/z 527.353 1
[M—H] G811 527.352 5, CseHar03), g Hoy
T3 C36HagO3. 'H-NMR (400 MHz, CDCl3) 6: 7.17
(2H, d, J = 8.4 Hz, H-2, 6), 6.64 (2H, d, J = 8.4 Hz,
H-3, 5), 6.23 (1H, d, J = 16.2 Hz, H-7), 6.06 (1H, d,
J =16.2 Hz, H-8), 1.47 (2H, m, H-10), 1.94 (1H, m,
H-11a), 1.48 (1H, m, H-11b), 5.09 (1H, brt, J = 7.2
Hz, H-12), 1.57 (3H, s, 14-CH3), 1.66 (3H, s, 15-CH3),
1.18 (3H, s, 16-CH3), 5.86 (1H, dd, J = 17.4, 10.8 Hz,
H-17), 5.00 (1H, brd, J = 17.4 Hz, H-18a), 5.02 (1H,
brd, J = 10.8 Hz, H-18b), 7.03 (2H, d, J = 7.6 Hz,
H-2', 6), 6.62 (2H, d, J= 7.6 Hz, H-3', 5), 2.62 (1H, t,
J =10.8 Hz, H-7"), 3.41 (1H, d, J = 10.8 Hz, H-8"),
1.90 (1H, m, H-10a), 1.49 (1H, m, H-10'b), 1.97 (2H,
m, H-11"), 2.21 (1H, td, J= 11.7, 3.4 Hz, H-12"), 1.05
(3H, s, 14-CH3), 0.75 (3H, s, 15'-CH3), 1.17 (3H, s,
16'-CH3), 6.27 (1H, dd, J=17.6, 11.1 Hz, H-17"), 5.19
(1H, brd, J= 17.6 Hz, H-18'a), 5.26 (1H, brd, J=11.1
Hz, H-18'b); 3C-NMR (100 MHz, CDCl;) d: 132.5 (s,
C-1), 126.4 (d, C-2, 6), 123.4 (d, C-3, 5), 154.0 (s,
C-4), 126.5 (d, C-7), 136.4 (d, C-8), 42.5 (s, C-9), 41.3
(t, C-10), 23.2 (t, C-11), 124.8 (d, C-12), 131.3 (s,
C-13), 17.6 (q, C-14), 25.7 (q, C-15), 23.3 (q, C-16),
145.8 (d, C-17), 111.9 (t, C-18), 133.4 (s, C-1"), 130.1
(d, C-2', 6), 115.0 (d, C-3', 5'), 155.2 (s, C-4"), 49.6
(d, C-7"), 82.2 (d, C-8'), 41.4 (s, C-9), 36.4 (t, C-10),
22.8 (t, C-11"), 51.1 (d, C-12'), 83.2 (s, C-13"), 24.5 (q,
C-14'), 263 (q, C-15"), 27.2 (q, C-16), 140.4 (d,
C-17"), 115.0 (t, C-18"). LA L% 5 Clk4kiE —
U, Wk e A 10 XV RS D

&) 11: R R CFED; [a]p +10.0° (¢ 0.1,
MeOH): UV (nm): 203 (4.47), 262 (4.40);
IRvEY (em): 3373 (J24E). 1634 (). 1603,

max

1505, 1452 (ZEFR). 1231, 997 ([f4H#) . HR-ESI-MS

o5 HHES T3 7% m/z 573.357 5 [M+HCOO] (3
WA 573358 0, CsHaOs), i€ H XA
C36H43030 "H-NMR (400 MHz, CDC13) 0:7.13 (2H, d,
J = 8.4 Hz, H-2, 6), 6.53 (2H, d, J = 8.4 Hz, H-3, 5),
6.22 (1H, d, J = 16.2 Hz, H-7), 6.04 (1H, d, J = 16.2
Hz, H-8), 1.47 (2H, m, H-10), 1.93 (2H, m, H-11),
5.09 (1H, brt, J= 7.2 Hz, H-12), 1.57 (3H, s, 14-CH3),
1.66 (3H, s, 15-CH3), 1.17 (3H, s, 16-CH3), 5.85 (1H,
dd, J=17.4, 10.8 Hz, H-17), 4.97 (1H, brd, J = 17.4
Hz, H-18a), 5.01 (1H, brd, J = 10.8 Hz, H-18b), 7.14
(2H, d, J = 7.8 Hz, H-2', 6'), 6.67 (2H, d, J = 7.8 Hz,
H-3', 5), 2.92 (1H, brd, J = 11.8 Hz, H-7"), 3.33 (1H,
overlapped s, H-8"), 1.82 (1H, td, J = 14.4, 3.2 Hz,
H-10'a), 1.62 (1H, m, H-10'b), 1.94 (1H, m, H-11"a),
1.48 (1H, m, H-11'b), 2.58 (1H, td, J = 11.6, 3.5 Hz,
H-12"), 1.07 (3H, s, 14'-CH3), 0.83 (3H, s, 15’-CH3),
1.04 (3H, s, 16-CH3), 5.90 (1H, dd, J=17.8, 11.1 Hz,
H-17'), 5.17 (1H, brd, J = 11.1 Hz, H-18'a), 5.11 (1H,
brd, J = 17.8 Hz, H-18'b); BC-NMR (100 MHz,
CDCl3) d: 132.3 (s, C-1), 126.3 (d, C-2, 6), 123.5 (d,
C-3, 5), 154.6 (s, C-4), 126.6 (d, C-7), 136.3 (d, C-8),
42.5 (s, C-9), 41.1 (t, C-10), 23.3 (t, C-11), 124.8 (d,
C-12), 131.2 (s, C-13), 17.6 (q, C-14), 25.7 (q, C-15),
23.4 (q, C-16), 145.8 (d, C-17), 111.9 (t, C-18), 135.9
(s, C-1'), 130.6 (d, C-2', 6'), 115.2 (d, C-3', 5"), 154.1
(s, C-4"), 46.7 (d, C-7"), 79.6 (d, C-8"), 41.2 (s, C-9"),
30.1 (t, C-10"), 23.2 (t, C-11"), 42.8 (d, C-12'), 83.7 (s,
C-13"),25.3 (q, C-14"), 25.6 (q, C-15"), 26.9 (q, C-16"),
144.8 (d, C-17'), 113.3 (t, C-18"). P - ¥eds 5 CikikiE
—HOS), WA 11 RN ER G.
&) 12: AT CHEE; ESI-MS m/z: 413.0
[M+H]*. 'H-NMR (400 MHz, CDCl3) J: 5.34 (1H,
t-like, J= 4.6 Hz, H-6), 5.15 (1H, dd, J = 15.1, 8.5 Hz,
H-22), 5.01 (1H, dd, J = 15.1, 8.5 Hz, H-23), 3.51
(1H, m, H-3), 1.01 (3H, s, 19-CH3), 0.92 (1H, d, J =
6.4 Hz, 21-CHs), 0.84 (3H, t, J = 6.3 Hz, 29-CH3),
0.80 (6H, d, J = 6.7 Hz, 26, 27-CH3), 0.70 (3H, s,
18-CH;3); '3C-NMR (100 MHz, CDCl3) d: 37.2 (C-1),
31.9 (C-2), 71.8 (C-3), 42.2 (C-4), 140.7 (C-5), 121.7
(C-6), 31.7 (C-7), 31.9 (C-8), 50.1 (C-9), 36.5 (C-10),
21.2 (C-11), 40.5 (C-12), 42.3 (C-13), 55.9 (C-14),
24.4 (C-15), 28.9 (C-16), 56.7 (C-17), 12.3 (C-18),
19.4 (C-19), 39.7 (C-20), 21.1 (C-21), 138.3 (C-22),
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129.2 (C-23), 51.2 (C-24), 31.9 (C-25), 21.1 (C-26),
21.1 (C-27), 25.4 (C-28), 12.0 (C-29). LA E¥¥E 5
BRI IE —E0), USRS 12 N .

WEM13: 4607 5 CAhBE-EERE 288D, mp
154~156 °C; EI-MS m/z: 338 [M]". 'H-NMR (400
MHz, CDCl;) §: 7.43 (1H, d, J = 15.4 Hz, H-a), 7.83
(1H, d, J = 15.4 Hz, H-p), 7.56 (2H, dd, J = 8.6, 2.7
Hz, H-2, 6), 6.89 (2H, dd, J = 8.6, 2.7 Hz, H-3, 5),
6.44 (1H, s, H-3"), 7.59 (1H, s, H-6"), 3.26 (2H, dd, J =
7.2,1.3 Hz, H-1"), 5.28 (1H, tt, J = 7.2, 1.3 Hz, H-2"),
1.77 (3H, s, H-4"), 1.74 (3H, s, H-5"), 3.87 (3H, s,
4'-OMe), 13.51 (1H, brs, 2'-OH); '3C-NMR (100
MHz, CDCl;) 6: 191.9 (C=0), 118.1 (C-u), 143.9
(C-B), 127.7 (C-1), 130.5 (C-2, 6), 116.0 (C-3 5),
158.1 (C-4), 113.4 (C-1"), 164.1 (C-2'), 99.4 (C-3"),
165.3 (C-4"), 121.6 (C-5"), 129.7 (C-6'), 28.0 (C-1"),
122.3 (C-2"), 132.9 (C-3"), 17.9 (C-4"), 25.8 (C-5"),
55.7 (4-OMe). LA E&E 5 SCifAioE — 35020, i
SEAED) 13 A E G A EL

WG 14: AR (FHED; EI-MS m/z: 336
[M]"s "TH-NMR (400 MHz, pyridine-ds) d: 7.87 (1H, s,
H-5), 7.17 (1H, s, H-8), 7.48 (1H, d, J = 2.0 Hz, H-3"),
7.34 (1H, d,J=8.4,2.0 Hz, H-5"), 8.17 (1H, d, J= 8.4
Hz, H-6), 5.67 (1H, tt, J = 7.4, 1.3 Hz, H-2"), 3.72
(2H, brd, J = 7.4 Hz, H-1"), 1.74 (3H, s, 4"-Me), 1.78
(3H, s, 5"-Me), 13.13 (1H, s, 7-OH), 12.24 (1H, s,
4'-OH); "C-NMR (100 MHz, pyridine-ds) J: 158.5
(C-2), 104.7 (C-3), 160.3 (C-4), 121.5 (C-5), 127.4
(C-6), 160.3 (C-7), 102.9 (C-8), 153.9 (C-9), 103.1
(C-10), 114.6 (C-1"), 156.9 (C-2'), 99.4 (C-3"), 156.9
(C4"), 1159 (C-5), 121.5 (C-6'), 28.4 (C-1"), 121.7
(C-2"), 133.1 (C-3"), 17.6 (C-4"), 25.6 (C-5"). LA %3
53R E — 220, RS 14 NAMEIRE .

A& 15: FEER R CFEE, mp 154~155 C;
EI-MS m/z: 338 [M]"; 'H-NMR (400 MHz, CDCls) ¢:
5.38 (1H, dd, J = 13.3, 2.9 Hz, H-2), 3.04 (1H, dd, J =
16.9, 13.4 Hz, H-3a), 2.78 (1H, dd, J = 16.9, 2.9 Hz,
H-3p), 7.69 (1H, s, H-5), 6.44 (1H, s, H-8), 3.84 (3H,
s, 7-OMe), 7.34 (2H, brd, J = 8.6 Hz, H-2', 6), 6.90
(2H, brd, J = 8.6 Hz, H-3', 5"), 5.77 (1H, s, 4-OH),
3.24 (2H, brd, J = 7.3 Hz, H-1"), 5.27 (1H, tt, J = 7.3,
1.3 Hz, H-2"), 1.74 (3H, s, H-4"), 1.69 (3H, s, H-5");
13C-NMR (100 MHz, CDCl3) 6: 79.8 (C-2), 44.0 (C-3),

191.5 (C-4), 127.1 (C-5), 124.9 (C-6), 164.3 (C-7), 98.8
(C-8), 162.4 (C-9), 113.8 (C-10), 55.8 (7-OMe), 130.8
(C-17), 1279 (C-2, 6), 115.7 (C-3', 5"), 1562 (C-4'),
27.8 (C-1"), 121.7 (C-2"), 133.1 (C-3"), 25.8 (C-4"), 17.7
(C-5") VL EEHR S SCiRE —802Y, M EED
15 AN HE S TR Pk

E 16: AT CAMBE-EERL 488D, mp
137~138 C; EI-MS m/z: 186 [M]*; 'H-NMR(400
MHz, CDCl;) d: 6.39 (1H, d, J = 9.6 Hz, H-3), 7.81
(1H, d, J=9.6 Hz, H-4), 7.43 (1H, d, J = 8.6 Hz, H-5),
7.37 (1H, d, J = 8.6 Hz, H-6), 7.69 (1H, d, J = 2.0 Hz,
H-2'), 7.12 (1H, d, J = 2.0 Hz, H-3'); 3C-NMR (100
MHz, CDCl) d: 160.8 (C-2), 114.0 (C-3), 144.5
(C-4), 123.8 (C-5), 108.7 (C-6), 157.3 (C-7), 116.8
(C-8), 148.4 (C-9), 113.4 (C-10), 145.8 (C-2'), 104.0
(C-3". LA B2 5 ek — 35020, s &)
16 ARAMENER .

a7 AEEE CalBE-BSER 418D, mp
162~163 °C; EI-MS m/z: 186 [M]"; 'H-NMR (400
MHz, CDCL3) §: 6.38 (1H, d, J = 9.6 Hz, H-3), 7.80
(1H, d, J = 9.6 Hz, H-4), 7.68 (1H, s, H-5), 7.46 (1H,
s, H-8), 7.70 (1H, d, J=2.2 Hz, H-2'), 6.84 (1H, d, J =
2.2 Hz, H-3"); BC-NMR (100 MHz, CDCl;) 6: 161.0
(C-2), 114.6 (C-3), 144.0 (C-4), 119.8 (C-5), 124.8
(C-6), 156.3 (C-7), 99.8 (C-8), 152.0 (C-9), 115.4
(C-10), 146.9 (C-2"), 106.3 (C-3"). LA %4 5 iRk
R0, WA 17 AANE R R

& 18: HEasErS (Z&F ), mp 168~
170 ‘C; ESI-MS m/z: 835 [M+Na]*; 'H-NMR (400
MHz, CDCl;) d: 4.38 (1H, m, H-3), 5.36 (1H, t-like,
J = 4.6 Hz, H-6), 0.69 (3H, s, 18-CH3), 1.00 (3H, s,
19-CH3), 1.03 (3H, d, J = 6.6 Hz, 19-CH3), 5.14 (1H,
dd, J=15.1, 8.6 Hz, H-22), 5.01 (1H, dd, J=15.1, 8.6
Hz, H-23), 0.91 (3H, d, J = 6.4 Hz, 26-CH3), 0.88 (3H,
d, J = 7.0 Hz, 27-CH3), 0.80 3H, t, J = 6.7 Hz,
29-CH3), 4.37 (1H, d, J = 7.6 Hz, H-1'), 3.26~3.58
(4H, overlapped, H-2'~5"), 4.40 (1H, dd, J=11.9, 5.5
Hz, H-6'a), 4.29 (1H, dd, J = 11.9, 1.5 Hz, H-6'b),
2.33 (2H, t, J = 7.8 Hz, H-2"), 1.25 (24H, overlapped,
(CHa)12, Ha-3"~H»-14"), 1.64 (2H, m, CH»-15"), 0.88
(3H, t, J = 6.8 Hz, CH3-16"); '*C-NMR (100 MHz,
CDCl;) d: 37.3 (C-1), 31.8 (C-2), 79.7 (C-3), 42.3
(C-4), 140.3 (C-5), 122.1 (C-6), 31.8 (C-7), 31.9
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(C-8), 50.1 (C-9), 36.7 (C-10), 22.7 (C-11), 38.9
(C-12), 39.8 (C-13), 55.9 (C-14), 24.9 (C-15), 28.9
(C-16), 56.8 (C-17), 12.2 (C-18), 18.8 (C-19), 40.5
(C-20), 21.3 (C-21), 138.3 (C-22), 129.3 (C-23), 51.2
(C-24), 31.9 (C-25), 21.1 (C-26), 19.3 (C-27), 25.4
(C-28), 12.0 (C-29), 101.2 (C-1'), 73.4 (C-2"), 76.0
(C-3"), 702 (C-4"), 73.8 (C-5'), 63.4 (C-6), 174.5
(C-1"), 34.2 (C-2"), 25.4 (C-3"), 29.1 (C-4"), 29.3
(C-5"), 29.4 (C-6"), 29.6 (C-7"), 29.7 (C-8"), 29.69
(C-9"), 29.74 (C-10", 11"), 29.76 (C-12", 13"), 31.9
(C-14"),22.7 (C-15"), 14.1 (C-16"). L ¥ 5 Sk
friE—2), MUEE G 18 O 3-0-[6'-O-FE AT
B -B-D-H e 7 22 B k- 7 KT

&Y 19: FEEMA (FEE); EI-MS m/z: 322
[M]*; '"H-NMR (400 MHz, CD;COCD3) 6: 14.07 (1H,
s, 2'-OH), 8.99 (1H, s, 4-OH), 7.77 (1H, d, J = 15.3
Hz, H-a), 7.82 (1H, d, J = 15.3 Hz, H-p), 7.76 (2H, d,
J=18.6 Hz, H-2, 6), 6.94 (2H, d, J = 8.6 Hz, H-3, 5),
6.38 (1H, d, J= 8.9, H-5"), 8.06 (1H, d, J = 8.9, H-6"),
5.72 (1H, d, J=10.0 Hz, H-3"), 6.71 (1H, d, J = 10.0,
H-4"), 1.45 (6H, s, H3-5", 6"); '3C-NMR (100 MHz,
CD;COCDs) d: 194.1 (C=0), 119.0 (C-a), 146.5
(C-B), 133.1 (C-1), 132.8 (C-2, 6), 117.7 (C-3, 5),
162.0 (C-4), 110.8 (C-1"), 161.3 (C-2'), 115.8 (C-3"),
162.6 (C-4"), 109.7 (C-5"), 130.1 (C-6'), 79.4 (C-2"),
128.4 (C-3"), 117.2 (C-4"), 29.4 (C-5", 6"). VL %4
5ol A5, WA 19 N 457
REEHERE.

&Y 20: AERAR (FEE); EI-MS m/z: 388
[M]*; 'H-NMR (400 MHz, CDCl;) 0: 7.92 (1H, s,
H-2), 8.13 (1H, d, J = 8.8 Hz, H-5), 6.93 (1H, dd, J =
8.8, 2.2 Hz, H-6), 6.85 (1H, d, J = 2.2 Hz, H-8), 7.18
(1H, d, J = 2.2 Hz, H-2'), 6.80 (1H, d, J = 8.3 Hz,
H-5"), 7.23 (1H, dd, J = 8.4, 2.2 Hz, H-6"), 6.35 (1H, d,
J=9.9 Hz, H-1"), 5.56 (1H, d, J= 9.9 Hz, H-2"), 1.72
(2H, m, H-4"), 2.10 (2H, m, H-5"), 5.09 (1H, brt, J =
7.1 Hz, H-6"), 1.57 (3H, s, H3-8"), 1.65 (3H, s, H3-9"),
1.39 (3H, s, H3-10"); '*C-NMR (100 MHz, CDCl;) §:
152.6 (C-2), 124.8 (C-3), 176.7 (C-4), 128.0 (C-5),
115.4 (C-6), 161.8 (C-7), 102.8 (C-8), 158.1 (C-9),
117.7 (C-10), 124.0 (C-1"), 127.2 (C-2"), 121.1 (C-3"),
153.5 (C-4'), 116.2 (C-5'), 129.6 (C-6"), 122.7 (C-1"),
129.9 (C-2"), 78.9 (C-3"), 41.4 (C-4"), 22.7 (C-5"),

124.0 (C-6"), 131.7 (C-7"), 17.6 (C-8"), 25.7 (C-9"),
26.6 (C-10"). _EIR%HE-5 SCERROE BEA — 524, i
EENED 20 FHTHNE IR T

WEY 21 BHEELEHRAR (ZEPED: [

-26.0° (¢ 0.1, MeOH); EI-MS m/z: 340 [M]";

'"H-NMR (400 MHz, CD3COCD3) ¢: 12.5 (1H, brs,

5-OH), 8.60 (1H, brs, 4'-OH), 5.86 (1H, dd, J = 13.0,

2.5 Hz, H-2), 3.09 (1H, dd, J = 17.4, 12.9 Hz, H-3a),

2.82 (1H, dd, J = 17.4, 2.5 Hz, H-3B), 6.05 (1H, s,

H-8), 7.36 (2H, d, J = 8.3 Hz, H-2', 6), 6.88 (2H, d,

J =283 Hz, H-3', 5"), 3.25 (1H, d, J = 6.8 Hz, H-1"),

5.25 (1H, t, J = 6.6 Hz, H-2"), 1.75 (3H, s, 5"-CH3),

1.62 (3H, s, 4"-CH;3); "C-NMR (100 MHz,

CD3COCD3) d: 79.7 (C-2), 43.6 (C-3), 196.7 (C-4),

162.2 (C-5), 95.8 (C-6), 166.4 (C-7), 109.1 (C-8),

162.1 (C-9), 102.6 (C-10), 130.9 (C-1"), 128.9 (C-2',

6", 116.1 (C-3', 5'), 158.6 (C-4"), 21.7 (C-1"), 123., 9

(C-2"), 130.8 (C-3"), 17.9 (C-4"), 26.9 (C-5"). LA %k

P 5 SCHRARE — 200, BMUEEEY) 21 8 6-RIK

TS

4 g
JEVEZ T FUA AN i > B e T3

F (23-2426 271 2y R PSSOSERAL B, HAME i

BAWAEMZREERIE R R EY), s

AN IR S H S ASHIE FEARE BT &4 (1. 4. 5)

FHZRIRHH A (60 MEHEY (T~11).

B FCEE R\ TAME R s o 45k 2K

RIZRENE, SR EATIRVE RIAN A IR T AE RN B 73 BIAT

TBAE RSB,

FlBAFR ALY ERARELEF SR
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