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Chemical constituents of Murraya paniculata (L. ) Jack.

WANG Ru-ru,ZHANG Shan-shan, XU Hong-tao, WANG Yong-li, CHOU Gui-xin "

Institute of Chinese Materia Medica ,Shanghai University of Traditional Chinese Medicine ,Shanghai 201203 ,China

Abstract : To study the chemical constituents of Murraya paniculata (L. ) Jack, two new compounds, named as murrayanin
(1) and 8-demethylnobiletin (2), along with twenty-four known compounds (3-26) were isolated from the 70% EtOH ex-
tract of M. paniculata by various chromatographic techniques such as silica gel, ODS, Sephadex-LH 20, Pre-HPLC, their
structures was elucidated by spectral data analysis. The known compounds were identified as ficusal (3), lariciresinol-4'-
monomethy ether (4), ( £ )-5"-methoxy-4’-0-methyllariciresinol (5), diospyrosin (6), (-)-9’-0-E-feruloyl-lyoniresinol
(7) ,7-0O-methylphellodenol-B (8) ,osthenon (9),3,4'-dihydroxy-3",5’-dimethoxyphenylacetone (10) ,4’-hydroxy-5,7-di-
methoxyflavanone (11) ,cystosiphonin (12) ,4'-hydroxy-5,7,3’-trimethoxyflavanone (13),5,7,3",4',5’-pentamethoxyfla-
vanone (14),2',4-dihydroxy-3',4’,6’-trimethoxychalcone (15) ,2",3-dihydroxy-4,4",6'-trimethoxychalcone (16) ,evofolin
B (17),2'-hydroxy-3,4,5,4", 6'-pentamoxychalcone (18), 2'-hydroxy-3, 4, 4", 6'-tetramethoxychalone (19), 5, 8-di-
hydroxy-6,7,3",4’-tetramethoxyflavone (20) ,3’-hydroxy-5,6,7,8,4",5'-hexamethoxyflavone (21),5,3",5'-trihydroxy-7,
4'-dimethoxyflavone (22),5,7,3'-trihydroxy-8 ,4'-dimethoxyflavone (23 ) , 8-hydroxy-5,6,7,3’,4'-pentamoxyflavone (23),
3'-hydroxy-5,6,7 ,4’-tetramethoxyflavone (24),5,7,3",4’,5'-pentamethoxyflavone (25) and 5-hydroxy-6,7,8,3",4"-penta-
methoxyflavone (26) ,respectively. Compounds 3-8,10-13,15,16,20-24 were obtained from the genus Murraya for the first
time ,and compound 17 were isolated from M. paniculaia for the first time.

Key words: Murraya paniculata (L. ) Jack. ;chemical constituent;lignan;flavone ; coumarin
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T B Murraya paniculata (L. ) Jack. X 4 JL#
FOLREAE TRE SINE, REFRILEFEE
Yo THEERNDHIBEFRFEYZ —, KA
A2 R TR R R, B AT AR TR EOR
ot TREEENM T RESE RS,
W B TR T 2R, R
RAEPERT AL IR IR LA S S . B2 B
W98 R B BT S BUR BiA: & (B OB, BRI B2 it
JibggE O AR, RTREE B T LA AR s
BN TR R B kT
WK S5/ G RERH FEM S, FEAFE TR
b, 22 WU B HURAIE 2 — |, A W AT
TETHA R p, 22 ogmlmes BT i E 2
Hi e (A PHRIR B S 551 oK o3 KA I, T e M E
Y], HETZ5 AT g, JU LA R o 240 108 S 0 el
N B, N TR ST R B A v B 24 A5 ) Jo
RBIFSE , S e HEBTIRZRE G R IR, 0 T B 95T &
GV ERETE . AP T B h oy B e L&
W, L2 WAL I A 0 32, AT AHGE R
ORI AR AR T TR
k27 o3 45 B, 3 oy OO M O i i it 1 4y Jo
filt, [T Sy B S AR v S S A AR e 53 o
1 #MRl57E%E
1.1 {UFE5iF

Bruker AVANCE-II1 (400 MHz ) A% i T i 1
i ; Waters UPLC Premior Q-TOF Jfi 3% 1% ; Agilent
1260 il 5 24 = OB AH (B354 ( Pre-HPLC ‘2418, 36
[, AR i 10 mL/min) 5 o R IRAR €354 (MPLC,
Grace , 3& [5 (AR A 6 mL/min) ; 45 (A 3% 1 ( Shi-
seido Capcellpak C,5,250 mm x 20 mm,5 pm, %4
4, HAS) s MCI gel CHP20P(75 ~ 150 wm, =354k
HRR2saE], HA) ; BEBE Sephadex LH-20 (25 ~ 100
m 38 L 4R BT AR M, SE ) 5 YMC gel ODS-AQ
(50 wm, YMC HBRAH], HAS) ;s #F t3EaE R (100 ~
200,200 ~300.300 ~400 H,HF S Eie T ), #
JE 5 B ] 4 B R 535 HSGF o, i AR (M 5 71
R KA RA A, IE) ; CD,0D, CDC; ( Cam-
bridge Isotope Lahorato-ries, 35 [E) ; Z i . B li5 ( Dik-
ma ], (A%, SE ) 5 HE 6% HI 4B 2l Lt
Ry E 25 AR A 10 A 3R A w) A 7 B S T A
Bk MR O S W Sy b i B AL 27
FA B2 w) Az 7 08 ol A LI

1.2 #l

SCU T AR B TR R B0, I i i
HBE 2 R 27 RS R BE I U S e i T B Murraya
paniculata (L. ) Jack. PR ARAORAE T 1 ifg B2
R2E G5
1.3 REESH

TR Y T B A R R B R Ry (23 kg) ,
70% £ EE AR SE L 3 U, I8 e 4 A5 EIR T 24
3.03 kg, KT HALRFIRE TRAKS KK HEA
R S PGS LR TR IE T BRI, 98 [ s
F 5 15 B [ AR P 1) A BRGRR A6 o

MBI (798.5 g) AR (100 ~200
H) FEREIE 28 10 £ 5 Ak (200 ~ 300 H ) B fiE
WAtk | A Bk - R R R 48 (1002 1500 1) Fl 2
2 CTR-H BE RS0 (102 1501 1) AS[A] L A7 B R i A5
F| B-1 ~B-18, B-15(187 g) 8L (AT DL — 5
Ft-FBE(100: 1-0: 1) AS[a] L 86 B pE M AR 21 B-15-
1 ~B-15-18, B-15-8 (16 g) £ s {a, 3% 4%, /K- i
(3:10: 1) B BEVE i fS B-15-8-1 ~ B-15-8-13, B-
15-8-3 £¢ Sephadex LH-20 B (4% , 41 vl k- — &
FH - FRBE (52 50 1) Yl & 4 W AH ( L -7K 45:
55) VML, BB A 1(2 mg) . B-15-8-5 ~ B-15-8-
13 4351 28 Sephadex LH-20 ¥ Jie AT 4335 , A1 il k- —
S BE-FEE(S: 5 1) YRR 28 25w 2 A ) 48 TR
SrEREME G 4(5 mg) \5(3 mg) \6(3 mg) 7(9
mg) 20(13 mg) 21(8 mg) .22(25 mg) .23(7 mg) .
2(6 mg) 24 (150 mg), B-15-7(22 g) & R o4
FE, K-V (3: 1500 1) B B2 P45 B15-7-1 ~ B-15-
7-16, B-15-7-3 ~ B-15-7-12 43 %] £ Sephadex LH-20
BERCAE I, A e - — 5 H oe-H B (5050 1) eI .
2ot B R AR AR A B AR EIME S 3(8 mg) |
8(5 mg).9(3 mg) 10 (3 mg) 11 (5 mg) 12 (7
mg) . B-154(7.6 g) 2 MCI 4 [ K-F g (3: 1
—0:1) ] Sephadex LH-20 ¥ A1 8,3 L K il £
FHAFB575 13 (90 mg) (14 (126 mg) \15(5 mg) .16
(23 mg) 17(15 mg) .18(20 mg) .19(50 mg) , B-16
(5.5 g) kAT A5, AEE- R O BE R S (1001
—0: 1) A[a] Lo il BEPE R 45 51 B-16-1 ~ B-16-8, B-
16-1,B-16-7 435Il 2 ] 5 W2 B L 25 ORA 43 25 7+ 3
59 25(30 mg) 26(13 mg) .
2 H#METE

e R, R THE; [a]]) +6.
0(c0.1,MeOH) ; HR-ESI-MS:m/z 471.199 1 [ M +
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Na] * (caled for C,, H;, OgNa,471. 198 9) , B & H /5
T3 €, Hy, Oy LIAMETE AT DL EREER IS (3 374
em’) . {E& W 1 B9'H NMR (CD,0D, 400 MHz) 3
AT DLRIR X BRI D & 15 5 8y 6. 65 (2H,
s,H2" ,H-6") ,6.54(2H,s,H-2 ,H-6) , 454" C NMR
(CD,0D,100 MHz) j%i#% 5.138.3(C-1) ,106.9( C-
2,C6),154.5(C-3,C-5),137.3(C4),140.7(C-

1),103.9(C-2",C-6"),154.5(C-3",C-5"),138. 1
(C4") R 1T BHAMWA 1,3,4,5-T0HAR R IR,
AR, B/ W, 6 A AL {F 5 5, 3. 83 (6H,s,3'-
OCH,,5’-OCH, ), 3.82 (6H, s, 3-OCH,, 5-OCH, ) ,
3.75(3H,s,4’-0CH, ) ,3. 74 (3H,s,4-0CH, ) ( i, %
1), 7 HMBC , H & % 6, 3.83 (3'-OCH,, 5'-
OCH,) ,3. 82(3-0CH,,5-0CH,) ,3.75(4’-OCH,) ,

1 &% 1H' HNMR Fn"C NMR %48 (CD,0D,400 1 100 MHz)

Table I 'H NMR and ”C NMR data of compound 1 (CD,0D,400 and 100 MHz)
g, 3
A 8y (J in Hz) 8¢ i 8, (J in Hz) ¢
Position Position

1 138.3 1 140.7
2 6.54,5 106.9 2’ 6.65,s 103.9
3 154.5 3’ 154.5
4 137.3 4/ 138. 1
5 154.5 5 154.5
6 6.54,s 106. 9 6' 6.65,s 103.9
7a 2.96,dd(13.3,4.8)

’ J 3-0CH .
7b 2.55,dd(13.3,11.2) 3.4 3 3.82,s 363
8 2.75,m 43.6 4-0CH,4 3.74,s 61.0
9a 4.03,dd(8.3,6.5)

’ ’ 5-0CH ‘ )
9h 3.77,dd(8.3,6.5) 3.6 3 3.82,s 36.3
7' 4.83,d(6.5) 84.0 3'-0CH, 3.83,5 56.5
8’ 2.38,m 54.2 4'-0CH;4 3.75,s 61.0
9'a 3.86,dd(11.0,7.5) o

; J 5'-0CH .
9'h 3.69,dd(11.0,6.9) 60.5 3 3.83,s 36.3

3.74(4-0CH,) 533 F 8.154.5(C-3,C-5) ,154. 5( C-
3',C-5"),138. 1(C4") ,137.3(C4) G A6, #rfk
B FAERIAE 3,4, 5-= B A SL 10 U B SR R
IEAh,1 A9 H AP C NMR %254 HMQC 3%, i nf Wi
223 1 A H RS 8,2.96(1H,dd,J = 13.3,4.8
Hz,H-7a),2.55(1H,dd,J = 13.3,11.2 Hz,H-7b) ,
8:34.4(C-7) ;2 MR H 35 5 6,4. 03 (1H, dd,
J = 8.3,6.5,H9a),3.77(1H,dd,J = 8.3,6.5
Hz,H9b),5.73.6 (C9) F1 5,3.86 (1H, dd, J =
11.0,7.5 Hz,H9'a) ,3.69 (1H,dd,J = 11.0,6.9
Hz,H9'b) ,8,60.5(C-6) ;1 /4~ i% S K BAF S 5y
4.83(1H,d,J = 6.5 Hz,H-7") ,8.84.0(C-7") ; LA %
2 AR HAEE 8, 2.75(1H, m,H-8) ,5.43.6(C-8)
M16,2.38(1H,m,H-8"),6.54.2(C8"), FikfFHE
KA1 R ARIBERERRLEY. hEW1
(' H-"H COSY ¥ % /5 H,-7/H-8/H,-9, H-7'/H-8"/
H,-9'L) J% H-8/H-8" 4741, it — 421 1 2 7'-09
BRI SAARNERZ A . £ HMBC v, 7] Il H,-7

5 C-1.C2 1 C-6 #13:,H-7' 5 C-1' .C2' il C-6'#H
Ko LA LIMEEHESH 1 AP mas e 1T
5B LA Y () -seselinone' " 1) 45 44 1 43 A
oL, ME— AR Z AL FE T (-) -seselinone [ 7 A3 Jhy ik ik
MAEEYI 1 B9 7 AW 3, 76 1 (1) NOESY i+,
AL H-7"5 H-7b F1 H,-9"#1 {55, H-8 Fl H-8'7E
FEXF I —M, 28 o BTR] o A6 AW 1 118 26 %) ) 750 38 3o
Fb# TDDFT ECD S5 Flit 5 ECD #f 2 19, fEib &
Y11 (325 ECD i, v WLAE 200 ~ 230 nm 2 [8]
PIE Cotton ZEN , £F 230 ~260 nm Z [&] H #41 Cot-
ton B, 5 7'S 8R \8'R # R R ECD £k 3 A
W4 (LI 2) , e e A Sl 7'S SR (8'R, At
a1 BN (7'S,8R,8'R)-T'a-(3,4,5-=H
SAFERL) -8'B-FR I HE-8B-(3,4,5- = IS FEHE AL ) -
PUS IR ., %% SciFinder” &M 1 M FiiL &Y,
w4 A T REFIER (murrayanin) . fLEY 112 1Y
TEAN G544 %5 7 B R 0n S ] AR FIE 92 T 2k

(www. trew. ac. cn)
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Chemical structure and key correlations of compound 1
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Fig.2 ECD spectra of compound 1

LEW?2 REOMNAK, U TH R, @il m s
Wi HR-ESI-MS m/z 389. 123 4 [M +H ] * (caled
for C, H,, 04,389. 123 1), #fi 5 H 4y F 20 €, Hy,

O L&Y 2 B9'H NMR iR — g R[5S oy
6.64(1H,s,H-3) , —21 ABX iy & R4 5 & 115
28,7.67(1H,dd,J = 8.5,2.2 Hz, H6'),7.57
(1H,d,J = 2.2 Hz,H-2'),7.08(1H,d,J = 8.5
Hz, H-5") DL 2 5 A HAESEME S (ML 2) " C NMR
TR LA 20 MR G5 (ULER 2) , Hd kA5 5 8.
180. 1(C4) LI B Wi st 55 6.163.9 (C-2),
106. 6 (C-3) N EER Y HF AR S 06, $EoR 2 B B

2 5 k&Y 8-%33,5,6,7,3",4' -5 H
B R R AL, WE— R [ 2 b AE T B A
%H@%&la HELHIEEES , RS LGP C-
30 AR, T 2 1Y C-3 i AR AL, i
— 0]t HMBC A5G A5 5 UESE, 2 1Y A4 3 5,
4.02.3.94.3.93.3.90.3. 85 43 %fii T C-5.C-7.C-
3'.C4" Co i E(WEI3) . 25 BTk, %@ 2 O 8-
FRH5,6,7,3" 4 - AL B, a4 ok 8-KH
IR %, 4 SciFinder” K R EL S 2 R
&Y.

B,
AL

R2 E&W2H'HNMR F1"”C NMR 4% ( CD,0D,400 1 100 MHz)
Table 2 'H NMR and ”C NMR data of compound 2 ( CD,0D,400 and 100 MHz)
{3 & Position 8y (J in Hz) ¢ {3 Position 8y (J in Hz) Sc
1 2’ 7.57,d(2.2) 110.5
2 163.9 3 150.7
3 6.64,s 106. 6 4/ 153.8
4 180. 1 5 7.08,d(8.5) 112.6
5 147.5 6' 7.67,dd(8.5,2.2) 121. 4
6 144.6 5-0CH, 4.02,s 61.8
7 145.7 6-0CH, 3.85,s 62.6
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2:5% 2 ( Continued Tab. 2)

i & Position Sy (J in Hz) d¢ ¥ & Position Sy (J in Hz) oc
8 138.5 7-0CH,4 3.94 s 62.0
9 145.0 3'-0CH; 3.93,s 56.6
10 115. 4 4’-0OCH,4 3.90,s 56.4
1 124.9

OH ( OCHj3
H3CO. o}
B

HsCO
OCHLD

3 EW2 MEHKE HMBC XEHEXES

Fig. 3 Chemical structure and key correlations of compound 2

WEW3I FEOKA;'H NMR (400 MHz,
CD,0D)§:9.76(1H,s,H-7") ,7.48(1H,d,J = 1.4
Hz,H-6"),7.41 (1H,d,J = 1.4 Hz,H2'),6.91
(1H,d,J = 1.8 Hz,H-2),6.83(1H,dd,J = 8.2,
1.8 Hz,H-6),6.79(1H,d,J = 8.2 Hz,H-5),5.66
(1H,d,J = 6.6 Hz,H-7),3.92(3H,s,5'-OCH, ),
3.86(2H,m,H-9) ,3.82(3H,s,3-0CH, ) ,3. 64 (1H,
m,H-8) ;" C NMR (100 MHz, CD,0D) §:132.8 ( C-
1),110.1(C-2),147.2(C-3),148.5(C4),115.8
(C-5),119.6(C-6),90.3(C-7),53.6(C-8),64.0
(€C9),131.9(C-1"),122.2(C2"),130.4 (C-3"),
155.0(C4"),145.7(C-5"),112.9(C-6") ,192.3(C-
7'),56.2(3-0CH,),56.4(5'-OCH,) ., Ll %S
Sk R B, SO E A 3 K ficusal

e 4 IR E AR ;' H NMR (400
MHz,CD,0D) §:6.94 (1H,d,J = 1.3 Hz,H2),
6.92(1H,d,J = 8.2 Hz,H-5),6.88(1H,dd,J =
8.2,1.3 Hz,H-6),6.80(1H,d,J = 1.4 Hz,H-2"),
6.72(1H,d,J = 8.0 Hz,H-5") ,6.64(1H,dd,J =
8.0,1.4 Hz,H-6") ,4.80(1H,d,J = 6.6 Hz,H-7),
4.00(1H,dd,J = 8.2,6.6 Hz,H9'a),3.85(1H,
dd,J = 10.9,6.7 Hz,H9a),3.83(6H,s,3-0CH,,
3'-OCH,),3.82(3H,s,4-0CH,) ,3.74(1H,dd,J =
8.2,6.6 Hz,H9'b),3.65(1H,dd,J = 10.9,6.7
Hz,H9b),2.92(1H,dd,J = 13.4,4.8 Hz,H-7'a),
2.73(1H, m,H-8"),2.50 (1H,dd,J = 13.4,11.3
Hz,H-7'b),2.37(1H,m,H-8) ;" C NMR (100 MHz,
CD,0D)§:137.3(C-1),110.8(C-2),150.5(C-3),
149.0(C4),113.3(C-5),119.5(C-6) ,83.9(C-7),

54.0(C8),60.4 (C9),133.5(C-1"),112.8 ( C-
2'),149.9 (C-3"), 145.8 (C4'), 116.2 ( C-5'),
122.1(C-6'),33.6 (C-7'),43.8 (C-8'),73.6 ( C-
9'),56.5 (3-OCH, ), 56.4 (4-OCH, ), 56.3 (3'-
OCH;) . DL b%5ds 5 S0k i — 20, s 2 a9

4 “} lariciresinol -4’ -monomethy ether'"*) |

WEwSs kA ' H NMR (400 MHz,
CDCL,)8:6.79(1H,d,J = 1.4 Hz,H-2") ,6. 71(1H,
d,J = 8.0 Hz,H-5') ,6.63(1H,dd,J = 8.0,1.4
Hz,H-6') ,6.64 (2H,s,H2 H-6) ,4.84(1H,d,J =
6.2 Hz,H-7),4.01 (1H,dd,J = 8.2,6.7 Hz,H9’
a),3.88(1H,dd,J = 10.9,7.3 Hz, H9a),3.83
(9H,s,3-0CH,,5-0CH,,3'-OCH, ) ,3.75 (3H, s, 4-
OCH,),3.75(1H,dd,J = 8.2,6.7 Hz, H9'h),
3.68(1H,dd,J = 10.9,7.3 Hz,H9b),2.90 (1H,
dd,J = 13.4,5.0 Hz,H-7"a),2.71 (1H, m,H-8") ,
2.51(1H,dd,J = 13.4,11.1 Hz,H-7'b) ,2.35(1H,
m,H-8) ;" C NMR(100 MHz,CDCI,)8:133.4(C-1),
103.9(C-2),154.5(C-3),140.8 (C4),154.5 ( C-
5),103.9(C-6),84.1(C-7),54.1(C-8),60.5(C-
9),138. 1(C-1"),113.3(C-2"),149.0(C-3"),145. 8
(C4"),116.2(C-5"),122.1(C-6"),33.6 (C-7"),
43.7(C-8"),73.7(C9"),56.5(3-0CH,,5-0CH, ),
61.0(4-0CH,) ,56.3(3'-0CH,) , UL I-%t# 5 SCik
B — 3, S A Y S (£ )-5"-methoxy4'-0-
methyllariciresinol '

& 6 ik kB & H NMR (400
MHz,CD,0D) 5:9.58 (1H,d,J = 7.8 Hz, H9),
7.62(1H,d,J = 15.7 Hz,H-7),7.29 (1H, brs, H-
6),7.23(1H,brs,H-2) ,6.95(1H,d,J = 1.8 Hz,H-
6'),6.83 (1H,dd,J = 8.1,1.8 Hz, H4'),6.78
(1H,d,J = 8.1 Hz,H-3") ,6.69(1H,dd,J = 15.7,
7.8 Hz,H-8),5.60(1H,d,J = 6.2 Hz,H-7'),3.91
(3H,s,-OCH,),3.84 (2H, m,H9') ,3.82(3H,s,-
OCH,),3.56 (1H, m, H-8") ;" C NMR (100 MHz,
CD,0D)§:129.6(C-1),114.3(C-2),146.0(C-3),
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152.9(C4),131.3(C-5),119.9(C-6),156.0( C-
7),127.1(C-8),196.1(C9),133.9(C-1"),147.8
(C2"),116.2(C-3"),119.8(C4"),149.1(C-5"),
110.6(C-6"),90.1 (C-7"),54.6 (C-8"),64.5 (C-
9'),56.8(-0CH,) ,56.4(-OCH;) ., DA I"%#E5 X
BRI — 3%, B E LA 6 4 diospyrosin™'®

WEW 7T IR AR ;' H NMR (400
MHz,CD,0D)6:7.58 (1H,d,J = 15.9 Hz,H-7""),
7.19(1H,d,J = 2.2 Hz,H2""),7.06(1H,dd,J] =
8.2,2.2 Hz,H6""),6.81 (1H,d,J = 8.2 Hz, H-
5'),6.60(1H,s,H-6),6.40(1H,d,J = 15.9 Hz,
H8'"),6.36(2H,s,H-2',H-6") ,4.30(1H,] = 6.3
Hz,H-7') ,4.30(1H,dd,J = 11.2,6.3 Hz,H9'),
4.11(1H,dd,J = 11.2,5.2 Hz,H9') ,3. 88(3H,s,
3'"-0CH,),3.87 (3H,s,5-0CH,),3.70 (6H,s,3'-
OCH,,5'-OCH,),3.62(1H,dd,J = 11.0,6.6 Hz,
H9),3.54(1H,dd,J = 11.0,6.6 Hz, H9),3.35
(3H,s,3-0CH,) ,2.77(1H,dd,J = 15.1,4.7 Hz,
H7),2.65(1H,dd,J = 15.1,11.6 Hz,H-7),2.25
(IH,m,H-8"),1.76 (1H, m, H-8) ;" C NMR ( 100
MHz, CD,0D) §:130.0 (C-1),125.9 (C-2), 147.4
(C-3),138.9(C4),148.8(C-5),107.7(C6),33.6
(C-7),40.7(C-8),66.0(C9),138.8(C-1"),106.5
(C2"),149.0(C-3"),134.6(C4"),149.0(C-5"),
106.5(C-6"),43.2 (C-7'),45.8 (C8'),66.3 (C-
9'),127.6 (C-1""),111.6 (C2""),149.4 (C-3""),
150.7(C4""),116.4(C-5""),124.2(C-6"") ,147.0
(C-7'"), 115.4 (C8'"), 169.3 (C9""), 60.0 ( 3-
OCH,),56.5(5-0OCH, ) ,56.7 (3'-OCH,,5'-OCH, ) ,
56.4(3""-OCH,) . DL & 5 SCHk 48 — 2, il
EWEYT ()9 '-0-E—feruloyl—lyoniresinolL17' o

LEMS HEFR SR CHEE: &0 =1:
1);'H NMR (400 MHz,CDCl,)6:7.76 (1H,d,J =
9.4 Hz,H4),7.41(1H,d,J = 8.6 Hz,H-5),6.92
(IH,d,J = 8.6 Hz,H6),6.23(1H,d,J = 9.4
Hz,H-3),3.91(3H,s,7-0CH; ) ,3.71 (2H,t,J =
7.3 Hz,H-2"),3.09(2H,t,J = 7.3 Hz,H-1");"C
NMR (100 MHz, CDCL,) 8:163.2 (C-2),113.4 (C-
3),145.5(C4),127.8(C-5),108.3(C-6),161.5
(C-7),114.9(C-8),153.7(C-9),112.6 (C-10),
26.6(C-1"),61.2(C2"),56.4(7-0CH,) ., L I%k
i 5 SOk E — B, O E A W 8 R 7-0-meth-
ylphellodenol-B' "' |

WEW9 REMKAK;'H NMR (400 MHz,
CDCL,) 8:7.98 (1H,d,J = 16.7 Hz, H-1"),7.65
(1H,d,J = 9.5 Hz,H4),7.46(1H,d,J = 8.7
Hz,H-5),7.34(1H,d,J = 16.7 Hz,H-2"),6.91
(1H,d,J = 8.7 Hz,H6),6.31(1H,d,J = 9.5
Hz,H-3),4.00 (3H,s,7-0OCH,),2.43 (1H, s, H-
4');"C NMR (100 MHz, CDCl,) §:160.2 (C-2),
111.7(C-3),143.7(C4),130.2(C-5),107. 8 ( C-
6),161.8(C-7),113.6(C-8),113.0(C-9),153.9
(C-10),132.6(C-1"),131.5(C-2"),199.9(C-3"),
27.8(C4"),56.4(7-0CHy) . LA I %dls 5 SCHkAR 1E
— 0, O E AT 9 R R R P A

W& 10 R A ;' H NMR (400 MHz,
CD,0D)&:7.30(2H,s,H-3,H-5) ,3.94(2H,t,J =
6.2 Hz,H9) ,3.90 (6H,s,2-OCH,, 6-0CH, ) , 3. 18
(2H,t,J = 6.2 Hz, H-8);" C NMR (100 MHz,
CD,0D)§:129.2(C-1),148.9(C-2),107.1(C-3),
142.4(C4),107.1(C-5),148.9(C-6),199.6 ( C-
7),41.6 (C8),58.9 (C9), 56.8 (2-OCH,, 6-
OCH,) . Dh R85 Sck s — 30, s e e 5w
10 Jy 3,4'-— 85375 -— A LR

WEW 11 JRF AR A;'H NMR (400 MHz,
CD,0D)5:7.28 (2H,s,H2' ,H-6") ,6.82(2H, s, H-
3" H-5"),6.14(1H,d,J = 2.3 Hz,H-8),6. 12(1H,
d,J = 2.3 Hz,H-6),5.31 (1H,dd,J = 13.1,2.9
Hz, H2),3.84 (3H, s, 5-OCH, ), 3.81 (3H, s, 7-
OCH,),3.01 (1H,dd,J = 16.1,13.1 Hz, H-3),
2.67(1H,dd,J = 16.1,2.9 Hz,H-3) ;"°C NMR(100
MHz,CD,0D)8:79.9(C-2),45.9(C-3),192.0(C-
4),163.2(C-5),93.6(C-6),167.7(C-7) ,94.6( C-
8),166.4(C-9),106.3(C-10),130.5(C-1"),128.6
(C-2'),116.1(C-3"),158.4(C4"),116.1(C-5"),
128.6(C-6"),56.2(5-0CH, ) ,56.1(7-0CH;) , Lk
B SOk — B s e A 11 S 4758
-5, 7- TR S R

WEW 12 IRE K A;'H NMR (400 MHz,
CD,0D)§:7.15(1H,d,J = 1.9 Hz, H2'),7.07
(1H,dd,J = 8.3,1.9 Hz,H-6"),6.99(1H,d,J =
8.3 Hz,H-5") ,6.16(1H,s,H-8) ,5.42(1H,dd,J =
12.6,3.1 Hz, H2),3.86 (6H, s, 3-OCH, ) , 3. 81
(3H,s,3'-0CH,) ,3.06(1H,dd,J = 16.7,12.6 Hz,
H-3),2.74(1H,dd,J = 16.7,3.1 Hz,H-3),3.86
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(3H,s,4’-OCH,) ,3.85(3H,s,3'-0CH, ) ,3. 80(3H,
s,7-OCH, ) ,3.76 (3H, s, 6-OCH, ) ;" C NMR ( 100
MHz,CD,0D) §:80.4 (C-2),46.1(C-3),192.1(C-
4),159.5(C-5),130.7(C-6),159.5(C-7) ,94. 1(C-
8),158.2(C9),106.0(C-10),133.1(C-1"),111.3
(C2"),150.7(C-3"),150.6(C4"),112.8(C-5"),
120.1(C-6"),61.4(6-0OCH,) ,56.1(7-OCH,) ,56.5
(3'-0CH,,4'-0CH, ) , DI - %¥s 5 SClik il — 3%,
WG 12 R 5-53-6,7,37,4"- DU FH & 5k —
ESN:

W& 13 IR H R AR H NMR (400
MHz,CDCL, ) 8:6.95(1H, br s,H2") ,6.93 (2H, m,
H-5',H-6"),6.13(1H,d,J = 2.3 Hz, H-8),6.08
(1H,d,J = 2.3 Hz,H-6),5.31(1H,dd,J = 13.3,
2.8 Hz,H2),3.91(3H,s,3'-OCH,) ,3.88(3H,s,5-
OCH,),3.80 (3H,s,7-OCH,),3.02 (1H,dd,J =
16.5,13.3 Hz,H-3),2.75(1H,dd,J = 16.5,2.8
Hz,H-3) ;" C NMR(100 MHz,CDCl,)§:79.4(C-2),
45.6(C-3),189.6(C4),162.5(C-5),93.2(C-6),
166.0(C-7),93.6(C-8),165.1(C-9),106.0 ( C-
10), 130.6 (C-1"), 108.9 ( C-2"), 146.8 ( C-3"),
146.2(C4") ,114.6 (C-5"),119.7(C-6") ,56.2 (5-
OCH,) ,55.7(7-0CH,) ,56. 1(3'-OCH,) , Vi I %k##
5 SCHRHE — B, BUE E E W 13 S 4758057,
3= VA AR

& 14 [k ;'H NMR (400 MHz,
CDCL,)8:6.67(2H,s,H2' /H6") ,6.17(1H,d,J =
2.3 Hz,H-6),6.10(1H,d,J = 2.3 Hz,H-8),5.33
(1H,dd,J = 13.3,2.9 Hz,H-2),3.89(9H, s, 5-
OCH,,3'-OCH,,5'-OCH, ) ,3.85(3H,s,4’-0CH, ) ,
3.82(3H,s,7-OCH,) ,3.04(1H,dd,J = 16.5,13.3
Hz,H-3),2.77(1H,dd,J = 16.5,2.9 Hz,H-3);"C
NMR (100 MHz, CDCl;)8:79.5(C-2),45.8(C-3),
189.2(C4) ,162.4(C-5),93.7(C-6),166.1(C-7),
93.3(C-8),164.9(C-9),106.0(C-10),134.4(C-
1'),103.3 (C-2"), 153.6 (C-3"), 138.2 (C4'),
153.6 (C-5'), 103.3 (C-6'), 56.3 ( 5-OCH,, 3'-
OCH,,5'-0CH, ) ,55.7(7-OCH, ) ,60.9 (4'-OCH, ) ,
DL Ede 5 SCik s — 20 ks e b A 14 s,
7,3",4",5"- T AR 2L — A Y

&M 15 wE kA ;' 'H NMR (400 MHz,
CDCL)8:8.19 (1H,d,J = 15.5 Hz, H-a),8.03
(1H,d,J = 15.5 Hz,H-B),7.76 (2H,d,J = 8.5

Hz,H-2,H-6),7.19(2H,d,J = 8.5 Hz,H-3,H-5),
6.23(1H, s, H5'),3.96 (3H, s, 3'-OCH, ) , 3. 86
(6H, s, 4’-0CH,, 6'-OCH, ) ;" C NMR ( 100 MHz,
CDCL,)56:194.1(C = 0),125.3(C-a),144.6( C-
B),127.4(C-1),131.7(C2),117.4(C-3),162.2
(C4),117.4(C-5),131.7(C6),108.5(C-1"),
159.3(C-2"),132.0(C-3"),158.9(C4"),88.6(C-
5),159.0 (C6"), 60.9 (3'-OCH, ), 56.4 (4'-
OCH,) ,56.5(6'-0CH, ) . Dk b %48 5 SCik 4 i —
BB G W15 S 27 4- R 30,47 6-—=H
EFEAT RIS

WEW 16 IFHE A ;' 'H NMR (400 MHz,
CDCL,)8:14.41 (1H,br s,-OH) ,7.77(1H,d,J =
15.5 Hz,H-a) ,7.76 (1H,d,J = 15.5 Hz, HB),
7.21(1H,dd,J = 8.3,1.9 Hz,H-6),7.08(1H,d,J
= 1.9 Hz,H2),6.95(1H,d,J = 8.3 Hz,H-5),
6.11(1H,d,J = 2.3 Hz,H-5'),5.96 (1H,d,J =
2.3 Hz,H-3"),5.89 (1H, brs,-OH) ,3.95(3H, s, 4-
OCH,),3.91 (3H, s, 6'-OCH, ), 3.84 (3H, s, 4'-
OCH,) ;"”C NMR (100 MHz,CDCl,)§:192.6 (C =
0),125.2(C-a),143.0(C-B8),128.3(C-1),110.6
(C2),146.8 (C-3),148.0 (C4),115.0(C-5),
122.7(C-6),106.4 (C-1"),162.5(C=2"),91.4 (C-
3),166.1(C4"),93.9(C-5"),168.5(C-6"),56.0
(4-OCH,) ,55.7(4’-0CH,) ,55.9(6'-0CH,) , D) I
B85 SCHk A — B, S e A 16 Sy 27, 3-
FRRE4 47,6 = H A A JRER L

& 17 kR A ;' H NMR (400 MHz,
CD,0D)5:7.61 (1H,dd,J = 8.4,2.0 Hz, H6),
7.56(1H,d,J = 2.0 Hz,H-2),6.89(1H,d,J =
1.8 Hz,H-2"),6.80(1H,d,J = 8.4 Hz,H-5),6.76
(1H,dd,J = 8.1,1.8 Hz,H-6'),6.72(1H,d,J =
8.1 Hz,H-5"),4.75(1H,dd,J = 8.7,5.2 Hz, H-
7'),4.25(1H,dd,J = 10.7,5.2 Hz, H-8"),3.86
(3H,s,3-OCH,) ,3.81(3H,s,3'-0CH, ) ,3. 71 (1H,
dd,J = 10.7,5.2 Hz,H-8") ;" C NMR (100 MHz,
CD,0D)§:130.3(C-1),112.7(C-2),153.0(C-3),
149.2(C4),115.6(C-5),125.1(C-6),199.6 ( C-
7),129.8(C-1"),112.5(C-2"),146.9(C-3"),148.9
(C4'),116.5(C-5"),122.1(C-6"),56.2(C-71"),
65.4(C-8"),56.3(3-0CH,) ,56.3(3'-0CH,) , L) I
e 5 SOk A — 3, S e G 17 Akt R g
% B,



794 KIRF=YIB R 5T K

Vol. 35

e 18 KA ;'H NMR (400 MHz,
CDCL,)8:7.81 (1H,d,J = 15.5 Hz, H-a),7.71
(1H,d,J = 15.5 Hz,H-B) ,6.84(2H,s,H-2,H-6) ,
6.12(1H,d,J = 2.4 Hz,H-3"),5.97(1H,d,J =
2.4 Hz,H-5"),3.92(6H,s,3-0CH,,5-0CH, ) ,3.91
(3H,s,6'-OCH;) ,3.90(3H,s,4-0CH, ) ,3. 84 (3H,
s,4-OCH,) ;”C NMR (100 MHz,CDCl;)8:192.5(C
=0),127.0 (C-a), 142.5(CB),131.3 (C-1),
105.7(C-2),153.5(C-3),140.2(C4),153.5(C-
5),105.7(C-6),106.4 (C-1"),168.5(C-2"),93.9
(C-3"),166.3(C4"'),91.4(C-5"),162.5(C-6"),
56.2(3-0CH,,5-0OCH, ) ,61.1(4-OCH,),55.7 (4'-
OCH,),55.9(6'-0CH, ) . Dk b %¥8 5 SCik 4 i —
B RS Y 18 O 275 -3 ,4,5,47,6"-H H
EFEAT IR

WEW19  FHE KA 'H NMR (400 MHz,
CDCl;)6:7.78 (1H,d,J = 15.5 Hz, H-a),7.75
(1H,d,J = 15.5 Hz,H-B8),7.21(1H,dd,J = 8.3,
1.8 Hz,H-6),7.12(1H,d,J = 1.8 Hz,H-2),6.89
(1H,d,J = 8.3 Hz,H-5),6. 11 (1H,d,J = 2.3
Hz,H-3'),5.96 (1H,d,J = 2.3 Hz,H-5'),3.94
(3H,s,4-0CH,) ,3.93(3H,s,6'-0OCH, ) ,3.91 (3H,
s,3-0CH,),3.83 (3H,s,4’-OCH, ) ;" C NMR ( 100
MHz,CDCL, ) 8:192.5(C =0),125.5(C-a) , 142.7
(CB),128.7(C-1),110.5(C2),149.2 (C-3),
151.2(C4),111.2(C-5),122.7(C-6),106.4 ( C-
1'),166.1(C2"),91.4(C-3"),162.5(C4"),93.9
(C-5"),168.5 (C-6"), 55.9 (3-OCH, ), 55.9 (4-
OCH,) ,56.1(4'-OCH,),55.7(6'-OCH,) , VI I %k
it 5 SCHRR I — B, B E RS 19 Oy 275 A3,
4,4",6'-PY AR KA KR

& 20 w AP AR;'H NMR (400 MHz,
CDCL)8:7.62 (1H,dd,J = 8.6,2.1 Hz, H6'),
7.48(1H,d,J = 2.1 Hz,H2"),6.98(1H,d,] =
8.6 Hz, H-5') ,6.58 (1H, s, H-3),4.03 (3H, s, 7-
OCH,),3.95 (3H, s, 4'-0CH, ), 3.93 (3H, s, 3'-
OCH,),3.92(3H,s,6-0CH,) ;" C NMR (100 MHz,
CDCL,)8:165.0(C-2),103.8(C-3),183.0(C4),
147.8(C-5),136.6 (C-6),145.4(C-7),131.0(C-
8),141.6(C9),107.2(C-10),123.9(C-1"),109. 5
(C-2"),149.5(C-3"),152.7(C4"),110.5(C-5"),
120.9(C-6") ,61.2(6-0CH,) ,61.6(7-OCH, ) ,56.2
(3'-0OCH;) ,56.2(4'-0CHy) o DL %dls 5 Skl

— B EA Y 20 R 5,8- 536,737 ,4"- 1Y
AR L

& 21 WAk ;'H NMR (400 MHz,
CDCL,)8:7.22(1H,d,J = 2.0 Hz,H-6") ,7. 03(1H,
d,J = 2.0 Hz,H2"),6.63(1H,s,H-3) ,4.10(3H,
s,5'-OCH,) ,4.02(3H,s,4'-OCH,),3.99(3H,s,5-
OCH,) ,3.95(9H,s,6-0CH,,7-OCH,,8-0CH, ) ;" C
NMR ( 100 MHz, CDCl, ) §:160.9 ( C-2), 107. 8 ( C-
3),177.5(C4),148.5(C-5),144.3(C-6),151.7
(C-7),138.2(C-8),147.8(C9),114.9 (C-10),
127.3(C-1"),102.2(C-2") ,152.6(C-3") ,138.4( C-
4"),149.8 (C-5"),106.5(C-6"),61.2 (5-0CH, ),
62.1(6-0CH, ), 56.1(7-0CH, ), 61.9 (8-OCH, ),
62.4(4'-0CH,) ,61.8(5'-0CH,) , DI % 5 ik
B —F, e A 21 2 3 HE-5,6,7,8 47,
5 AR EE Y

& 22 wEKAR;'H NMR (400 MHz,
CDCL,)6:13.57(1H,s,5-0H) ,11.96(2H,s,3'-OH,
5'-OH),7.54(2H,s,H-2" ,H-6") ,7.04(1H,s,H-3) ,
6.62(1H,d,J = 2.3 Hz,H-6),6.53(1H,d,J =
2.3 Hz,H-8) ,4.04(3H,s,4'-OCH;) ,3.77(3H,s,7-
OCH,) ;"”C NMR(100 MHz,CDCl,)8:165.2(C-2),
106.0(C-3),183.3(C4),158.5(C-5),93.2(C-6),
166.3(C-7),99.0(C-8),163.1(C-9),106.4 ( C-
10), 127.8 (C-1"), 107.6 (C-2"), 153.4 (C-3"),
141.1(C4"),153.4(C-5"),107.6 (C-6"),56.3 (-
OCH;) ,60.7 (4'-OCH, ) . Dk I %¥8 5 SCik 4 8 —
oM EREY 22 85,3 ,5 - HET 4 -
ST

& 23 HEkAK;'H NMR (400 MHz, DM-
S0-dy)8:12.63 (1H, s, OH),10.77 (1H, s, OH)
9.59(1H,s,0H),7.56(1H,dd,J = 8.6,2.3 Hz, H-
6'),7.48(1H,d,J = 2.3 Hz,H-2"),7.12(1H,d,J
= 8.6 Hz,H-5") ,6.79(1H,s,H-3) ,6.29(1H,s,H-
6),3.87(3H,s,8-0CH,),3.86(3H,s,4’-OCH, ) ;"
C NMR ( 100 MHz, DMSO-d, ) 8:163.3(C-2),103.3
(C-3),181.9(C4),156.2(C-5),99.0(C-6),157. 1
(C-7),127.7(C-8),149.5(C9),103.5(C-10),
123.1(C-1"),112.8(C-2"),146.8(C-3"),151.2(C-
4"y 112.2(C-5"),118.6 (C-6"),55.7 (8-OCH, ),
61.1(4'-OCH,) . DL L84l 5 SClk il — 2, il
EAEY 23 8 5,7,3 -8, 4 - P A AL
[T
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WEW 24 IRFE KA ;'H NMR (400 MHz,
DMSO-d, ) 8:9.84 (1H,s,OH) ,7.54 (1H,dd,J =
8.9,2.6 Hz,H-6"),7.53(1H,d,J = 2.6 Hz,H-5"),
7.21(1H,s,H-8),6.91(1H,d,J = 8.9 Hz,H-2"),
6.74(1H,s,H-3) ,3.95(3H,s,3'-0OCH, ) ,3.90(3H,
s,7-OCH, ) ,3.80 (3H,s,5-0CH,),3.76 (3H, s, 6-
OCH,) ;"”C NMR (100 MHz, DMSO-d, ) §:160.5 ( C-
2),105.8(C-3),175.6 (C4),151.5(C-5),139.6
(C-6),157.3(C-7),97.2(C-8),153.8(C-9) ,111.9
(C-10),121.7(C-1"),109.8(C-2"),150. 1 (C-3"),
147.9(C4"),115.6 (C-5"),119.7(C-6") ,61.7 (5-
OCH,) ,60.9 (6-OCH, ) ,55.9 (7-OCH, ), 56.3 (3'-
OCH,) . DA &5 ekl — 30, s e &9
24 2y 3/ 7 HE5,6,7 4P A LR

& 25 HEKA;'H NMR (400 MHz,
CD,0D)§:7.23 (2H,s, H2' , H-6") ,6.83 (1H,d, J
= 2.3 Hz,H-8),6.68(1H,s,H-3),6.51 (1H,d,J
= 2.3 Hz,H-6),3.95(9H,s,3'-0CH,,5'-0CH, ,7-
OCH,), 3.91 (3H, s, 5-OCH, ), 3.85 (3H, s, 4'-
OCH,) ;" C NMR(100 MHz,CD,0D)8:162.0(C-2),
108.6(C-3),179.9(C4),163.0(C-5),97.4(C-6) ,

OCHj3
y 3 L2
'2 4_OCHj; OH7(.: 1 3
Oy -

g 6 OCHj

11 R;=Ry=0CH;,Rs=OH,R,=R ;=R ¢=H
12 R;=OH,R,=R;=R=Rs=OCHj, Re=H
13 R,=Ry=R=OCH, Rs=OH,R,=R¢=H
14 R,=R;=R,~Rs=R¢=OCHj, R,=H

o
6 2
HyCO™s 37 3 OCHj,
ol

15 R;=R¢=OH,R,=R;=R,~OCHj,,Rs=R,=H
16 R =Rs=OH,R3=R,=R¢=OCH; Ry=R;=H
18 R =OH,R;=R4=Rs=R¢=R;=OCH3,Ry=H
19 R;=OH,R;=R,=Rs=R¢=OCHj,,R,=R,=H

166.5(C-7),94.3(C-8),161.3(C9),109.3 ( C-
10), 127.8 (C-1"), 104.8 (C-2"), 155.0 (C-3"),
142.3(C4"),155.0(C-5"),104.8 (C-6"),56.6 (5-
OCH,) ,56.5(7-0OCH,) ,56.9 (3'-0CH, ) ,61.2 (4'-
OCH;) ,56.9(5'-0OCH;) . LI_E-Hids- 5 SClik s — 2, ik
w25 49 5,7,37 475 i F AR R

WEW 26 IR K A;'H NMR (400 MHz,
CDCL)8:7.59 (1H,dd,J = 8.5,2.1 Hz, H6'),
7.42(1H,d,J = 2.1 Hz,H-2'),7.01 (1H,d,J =
8.5 Hz, H-5'),6.62 (1H,s, H-3),4.11 (3H, s, 7-
OCH,),3.98 (9H, s, 8-OCH; 3’-OCH, 4'-OCH, ),
3.96(3H,s,6-OCH,) ;°C NMR(100 MHz,CDCL,)§:
164.0(C-2),104.1(C-3),183.1(C4),149.5(C-
5),136.7(C-6),153.1(C-7),133.0(C-8),145.9
(€9),107.1(C-10),123.8(C-1"),108.8 (C-=2"),
149.6(C-3"),152.5(C4") ,111.3(C-5"),120.2( C-
6'),61.3 (6-OCH, ), 61.8 (7-OCH, ), 56.1 ( 8-
OCH,) ,56.2(3'-OCH; ) ,62.2(4'-OCH,) , VI I %k
it 5 SOk T — B, MOE E LG 26 Ty 5-FE KR,
7,8,3" 4" 10 FP A LB

A1 ~26 k=254 UK 4,

OCHj

9
CHa0H 2 Z\¢_OCH,

4Ry=H

2 R;=Ry=Rs=Rs=R¢=0OCH;, R,=OH,R,=H
20 R=R4=OH,R,=R;=Rs=R¢=OCHj, R;=H
21 R=R,=R;=R ,=R¢=R,=OCHj, Rs=OH
22 R=Rs=R;=OH, Ry=R¢=OCH;,R,=R,=H
23 R=R;=Rs=OH, R,=R¢=OCH;,R,=R;=H
24 R=R,=Ry=R=OCHj, Rs=OH, R;=R,=H
25 R=R;=Rs=R¢=R;=OCHj, R,=R,~H

26 R;=OH,R,=R;=R,~Rs=R¢=OCHj, R,=H

B4 {LEW1~26 MLELE

Fig. 4 Chemical structures of compounds 1-26
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