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Abstract : One new compound, 7-ethyoxy ‘tangshenoside II (1), along with 21 known compounds were isolated from
Codonopsis pilosula. The known compounds were identified as tangshenoside II (2) ,4-hydroxycinnamyl-O-8-D-glucopy-
ranoside (3) ,juniperoside (4);2-phenylethyl-8-D-glucopyranoside (5) ,syringoside (6) ,ethylsyringin (7),( + ) -iso-
lariciresinol (8) ,lariciresinol’(9) J7R,8S-dihydrodehydrodiconiferyl alcohol (10) ,vitrifol A (11) , sesquimarocanol B
(12) ,4-hydroxycinnamaté_(13 )", protocatechuic acid methyl ester (14 ) ,trans-ferulic acid (15) , para-hydroxy benzal-
dehyde (16) ,cis-ferulic acid (17) ,thymine (18),1-beta-L-xylofuranosylpyrimidine-2,4 (1H,3H)-dione (19),2,4-
(1H,3H-Pyrimidinedione ) (20 ) ,4-methoxybenzene-1,2-diol (21), and 5-hydroxymethyl-5H-furan-2-one (22), re-
spectively , by:spectroscopic methods. With exception of new substance (1) ,compounds 2-5,8-12,18 and 19 were isola-
ted from this-species for the first time.
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i 2 D9 A AR} ( Campanulaceae ) 114 5 2

AR, WU e, LA A, T 2R 8, O U

[ Codonopsis pliosula ( Franch) Nannf ] it AR, N
ZAR R EAS . A ARLLIL Y b3 D 5 2
oy bl MO ESESE S, ZARHR ESERR T RE AR
ML A2, 55 TR E R TR AE Gokb 15 2
gl g2y e Rl R 2y, P 2 ot 2O
BA @M a5 il , 77 4= JE 09 VR T, T T 0L <O, 2

Weks H #H.2017-05-22 B2 H 11 .2017-06-16
HETH = A A PR E K H (2014FC002)
* WEVEH Tel :86-871-65223048 ; E-mail ; yxcheng@ mail. kib. ac. cn

OIS, NI . A R RS S b
FAARNERI BRI W2 RS H L E &
PR o FRAT B AT S B 2 T H B W 54
M IXAKA 2R Tz B HL ARk % (20t 4k 2700
m) B RS ZAUERSEE LNy 562 (B TT 7 /Y
SSERLE YR L BA BFE RS, MENR B
SR SO, AL J7 77 58 2 AR WLt Dy el B
Gk . IR A Y B, AT 2 RS
AT TALZ2 RS, O T OB S ML T 7= 58 &
P B 75 T AT BE A 25 57, FAT T Xk 5 S AT T



Vol. 29 B HE WS 1643

o BRI BE TS, b 3oy B 2 22 MG
Y, e e 12—k ay, ka2 ~5.8
~12 18 F119 R EH KNS o Ea s, izt
FE—LF 6w T SES AL AT, o LS
TR RS 2R BEE T A

1 (LB

Shimadzu UV2401PC % 4b AT ULl 43 6% B 435
Jasco P-1020 %4 B s FiE % ; APT QSTAR Pul-
sari UYL ; Xevo TQ-S i &y Ha MUAH €435 = PO AT
BB TR B Y ; Bruker Avance I 400 MHz  Bruker
Avance 500 MHz  Bruker Avance 600 MHz #% fig 47
{L(TMS B 5,8 o~ ppm,.J 4 Hz) s i GFzsA(EIéJE
SR PEAL T ) ; RP-18 (40 ~ 63 pum, H 4% Daiso) ;
MCI gel CHP 20P (75 ~ 150 wm, H A& =25 /\ & )=
i) ;3 Sephadex LH-20 (25 ~ 100 pm, Pharmacia
A)) . Agilent 1200 % HPLC F1Jb 5% € %7 @ 18
LC3000 % HPLC, {4 4% #+ & Agilent Zorbax SB-C,q
(250 mm x 9.4 mm,i.d.5 pm)

W3S 250 2 2015 4 12 F iy L P9 4R 4R T 25 1%
A PR F) I 50 2 Fobl SR b B2 43t FEUEAR A (Br A
5 : CHYXO0598 ) LRA7AE H [ B2 Bt B BA A 301 5 Bl
TP A 5 P AR AR ) 5% U A S ) ] ] R 58 0
%=

2 REE5SE

e 2: 16 kg, B ] 80% LRI 1 h, [7]
AR 3 K, IR 1 h, & ISR IBOROT IR Wk 4 1=
FKIREIG R R BEFIR 3 W, IS R 5 15
LTR TR 4 22005 goZ R ¢ Tig ¥ 43 MCT gel
CHP 20P #£)Z#7, B %/ 7K (10: 90 ,20: 80 ,30: 70 .40
160 .,50:50,60: 40 7030 .80: 20 .90: 10 ,100: 0 ) £ )&
DRI TLCAG I & FFAH [R5y, 45 Fr. 1~ Fr. 9 29
MEBAPEE . Fre3(12 ) 4 Sephadex LH-20 4 )2 #7147
BB, S PR 4 SRR Fr 3.1 ~ Fr 3.4,
Fr.3.3(5 g) 2 RP-18 #EJZHr, F B/ 7K A6 BE Ve (1
£19.2:18 3:17.4:16.5:15.1: 0) , FiZ% Sephadex
LH-20( MeOH) #1 )2 #7143 25, 5 J& 28 2 il & ( H s/
7K ,10:90) 2lifb i3tk 54 3(2. 4 mg) (14(3.6 mg) |
16(4.6 mg) \17(10 mg), Fr.3.4(120 mg) £
# HPLC( /0. 05% WKL ,5: 95) 1tk &)
18(8.1 mg) .\ 19(12.0 mg) .20(2.3 mg) .22(7.2
mg) . Fr.5(10 g) £ RP-18 #: 244 &, W B/ /KA

JEVEE(1:9.2:8.3:7.4:6.1:0) , 51155 4 1~4
43 (Fr.5.1 ~Fr.5.4), Fr.5.3(3.0 mg) % Sephadex
LH-20( MeOH ) #£JZ M7 73 85, B & F il & (L s/
0.05% W R IK W, 17+ 83) itk i35 4 13 (5. 8
mg) 15(4.3 mg) .21(5.2 mg), Fr.5.4(2.2 ¢g) &
Sephadex LH-20( MeOH ) #1247 73 B J5 2 ik 54T 2
By, A4/ P EERE BEVERE (102 1.6:1.3:1 0: 1),
a2 & (O NE-K, 130 87) 4i b3 5 9 1
(4.2 mg).2(3.1 mg).4(3.3 mg).5(5.2 mg) .6
(4.6 mg) 7(3.4 mg), Fr.64(12 g) & RP-18 #+)Z
By, s/ KBS e i (3 7 ,4:6,5:5,6:4,1:0)
SIHEE 6 N4 (Fr.6. 1~ Fr.6:6), Fr.6.4(2
2) %4 Sephadex LH-20( MeOH ) #: Z #1705, 5 &5 1l
LA KR 4 HPLC (2 fig-7K , 221 78) itk ig 4k &
¥ 8(4.8 mg).9(8.8 mg) 10(3.5 mg) 11(3.8
mg) 12(6.2 mg) .

3 GHEE

Eam1 T ;UV (MeOH) A, (log &)
269 (4.10),208 (4.15) nm. [« ]525.9 (¢ 0.12,
MeOH) . " C NMR DEPT 3 & & 43 #¢ 5t i [ m/z:
399. 1645[ M-H ] ( caled for C,,H,,0,,399. 1661) |7
EAE W 1 153 R Chg Hyg O (1R EE Sy
6).'H NMR %45 (£ 1) B8 2 435 F X T (8,
6.66,2H,s,H2 H-6) , #ERfFE—41,3,4,5-PUHL
REYHRIR . 3 MG A MRS (8, 5.90,ddd, J =
17.1,10.3,6.6 Hz,H-8; §,5.27,dd,J =17.1,1.4
Hz,Ha9; §,5.13,dd,J =10.3,1. 4 Hz,Hb-9) , 321
ZER T AT — AR SO ¥ C NMR il DEPT 3% (3%
1) 45t — 4 i g 2 2 B 15 5, BRI Z M8 A 13 A4S
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Table I 'H NMR (500 MHz) and “C NMR (125 MHz) data
of 1 (8 in ppm,methanol-d, )
Position On Sc
1 140.3 s
2.6 6.66 (s) 105.3 d
3,5 154.3 s
4 135.5 s
7 4.72 (4,6.6) 84. 1.d
8 5.90 (ddd,17.1,10.3,6.6) 139.6,d
9 Ha.5.27 (dd,17.1,1.4) 116. 3t
Hb:5.13 (dd,10.3,1.4)
7-0CH, CH, 3.47 (m) 65.0,1
7-0CH, CH, 1.20 (1,7.2) 15.5,q
1’ 4.85 (d,6.8) 105.3,d
2 3.46 () 75.7.d
3 340 (overlap) 77.8,d
4’ 3.40 (overlap) 71.3,d
5 3.19 (ddd,7.6,5.2,2.3) 78.3.d
6 Has3.77%(dd,12.0,2.4) 62.5,1
Hb:3.65 (dd,12.0,5.2)
wEW2 H@EER;"H NMR (400 MHz, meth-

anol-d,) 8:6.71 (2H,s,H-2 ,H-6),5.99 (1H,ddd,J
=16.7,10.3,6.1 Hz,H-8),5.31 (1H,dt,J=16.7,
1.5 Hz,Ha9),5.13 (1H,dt,J =10.3,1.5 Hz, Hb-
9),5.07 (1H,d,J=6.1 Hz,H-7),3.84 (6H,s,3-
OMe,5-OMe) ,3.20 - 3.50 (4H,m,H2',H-3",H-

H-5'),3.77 (1H,dd,J =12.0,5.2 Hz, Ha-6'),
3.66 (1H,dd,J=12.0,2.5 Hb-6");"C NMR (150
MHz, methanol-d,) §:154.2 (C-3,C-5),135.2 (C-

4),142.0 (C-8),141.5 (C-1),114.9 (C9),105.4
(C-2,C-6),105.3 (C-1"),78.3 (C-3"),77.8 (C-
5'),76.0 (C-7),75.7 (C2"),71.1 (C4"),62.6
(C-6"),56.9 (4-OMe,6-OMe) . L) I Hicdm Fn3c k™
Xof REHEA — 30, Mo 2 A 54 2 4 tangshenoside 11,
wEM3 H[EE A ;'H NMR (400 MHz, meth-
anol-d,) 6:7.25 (2H,d,J=8.6 Hz,H-2 ,H-6) ,6.72
(2H,d,J =8.6 Hz,H-3,H-5) ,6.58«(1H,d;J =15.9
H-7),6.17 (1H,m,H-8),4.49 (1H,ddd, J =
12.4,5.9,1.5 Hz,Ha9) ,4.36 (1H,d,J =7.8 Hz,
H-1"),4.28 (1H,ddd,J =12.4,6.9,1.5 Hz,Hb-9) ,
3.20 - 3.36 (4H,m,H-2' H-3' ,H4',H-5"),3.88
(1H,d,J=11.9,1.8 Hz,Ha-6"),3.68 (1H,m, Hb-
6') ;7 C NMR«(150 MHz,methanol-d,) §:158.5 (C-
4),134.2 (C-7),129.8 (C-1),128.8 (C2,C-6),
123.4 ((-8),116.3°(C-3,C-5),71.1 (C9),103.0
(C-1Y,75.1 (C-2"),78.0 (C3"),71.7 (C4"),
781 (€G57)4,62.8 (C-6") . LA EHdis FISchk'® xf 1e
FAR—F M EESY 3 N 4-hydroxycinnamyl-0O-
B-D-glucopyranoside ,
wEW4 HEEA;'H NMR (400 MHz, meth-
anol-d, ) 6:6.75 (2H,s,H-2,H-6) ,6.64 (1H,m,H-
7),6.30 (1H,ddd,J=15.9,7.4,5.5 Hz,H-8) ,4. 50
(1H,ddd, J=12.6,5.5,1.2 Hz,Ha9),4.30 (1H,
ddd, J=12.6,7.4,1.2 Hz,Hb-9) ,4.38 (1H,d,J] =
7.7 Hz,H-1") ,3.85 (9H,s,3-OMe ,4-OMe ,5-OMe) ,
3.24 - 3.40 (4H,m,H-2' ,H3' H4' ,H-5"),3.88
(1H, m, Ha-6"),3.78 (1H, m, Hb-6");"” C NMR
(150 MHz, methanol-d,) §:154.4 (C-3,C-5),136.0
(C-1),134.9 (C4),133.6 (C-7),126.6 (C-8),
103.5 (C-2,C6),74.0 (C9),105.3 (C-1"),78.4
(C3"),77.8 (C-5'),75.7 (C2"),71.3 (C4"),
62.6 (C6"),57.0 (C3,C4,C-5), b bHdiAnc
TRE ot B AR — B0, BOR 5 AL 459 4 4 juniperoside .,
e s kY, ' H NMR (400 MHz,
methanol-d, ) §:7.20 ~7.26 (4H,overlap, H-2,H-3,
H-5,H-6),7.17 (1H,m,H4),3.23 (2H,t,/=8.6
H-7),4.09 (2H,m,H-8),4.29 (1H,d,J=7.7
Hz,H-1),2.92 (1H, m, H2'),3.39 (1H, m, H-
3),3.40 (1H,m,H4"),3.17 (1H,m,H-5"),3.68
(IH, m, Ha-6"),3.85 (1H, m, Hb-6");"” C NMR
(150 MHz, methanol-d,) 8:140.1 (C-1),130.0 (C-
3,C-5),129.3 (C2,C6),127.2 (C4),105.4 (C-
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1'),76.8 (C-3"),73.8 (C2"),71.7 (C-8),70.9
(C4'),70.1 (C-5"),62.6 (C-6"),37.2 (C-7), Lk
e A SCRR T X R — B, MO E LA S R
2-phenylethyl-B-D-glucopyranoside ,

wEme HEE{A;'HNMR (400 MHz, meth-
anol-d,) 8:6.75 (2H,s,H2,H-6),6.55 (1H,dt,J
=15.8,1.6 Hz,H-7),6.33 (1H,dt,J =15.8,5.6
Hz,H-8),4.80 (1H,d,J =7.7 Hz, H-1"),4.22
(2H,dd,J =5.6,1.6 Hz,H-9) ,3.86 (6H,s,3-OMe,
5-OMe),3.78 (1H,dd,J =12.0,2.4 Hz, Ha-6'),
3.66 (1H,dd, J =12.0,5.2 Hz, Hb-6"),3.21 ~
3.47 (4H,m,H-2' H-3',H4',H-5");"”C NMR (150
MHz , methanol-d, ) §:154.4 (C-3,C-5),136.4 (C-
1),135.7 (C4),131.8 (C-7),130.5 (C-8),105.4
(C-2,C6),64.1 (C9),102.8 (C-1"),78.3 (C-
5'),77.8 (C-3'),76.0 (C2"),71.1 (C4'),62.6
(C6"),57.0 (3-OMe, 5-OMe ). LI I % 4E Fi1 ¢
Bk X SR — B, B E AL G 6 O syringoside,,

waw7 FfafE;'H NMR (400 MHz, DM-
SO-d,) §:6.73 (2H,s,H2 ,H-6) ,6.46 (1H, br d{J
=15.9 Hz,H-7),6.30 (1H,dt,J=15.9,5.7 Hz, H-
8),4.25 (2H,d,J=5.7 Hz,H9) ,3.74 (6H,s,3-
OMe, 5-OMe ), 3.47 (2H, q, J =77.0 Hz, O-
OCH,CH,),1.11 (3H,t,J =7.0 Hz,9-0CH,CH,);
“C NMR (150 MHz, DMSO-d,) §:152:7 (C-3;C-
5),134. (C-1),132.1 (C4)4130.9 (C-7),126.3
(C-8),104.6 (C2,C-6)464.17(C9),102.4 (C-
1'),74.1 (C2"),76.5°(C-3"),70.2 (C4'),77.2
(C-5"),60.8 (C%6'),69.9 (9-OCH,CH,),15.1 (9-
OCH,CH,) . 56. 37(3-OMe;5-OMe ) , L) I %k 32 F1 ¢
FRE o RS 0, MO E AL ) T M ethylsyringin,,

WwEY 8 ' Wik ;' H NMR (400 MHz,
methanol-d;) §:6.72 (1H,d,J =8.0 Hz,H-5) ,6.65
(2H,m, H27H=2") ,6.64 (1H,s,H-6),6.59 (1H,
dd,7=8.0,1.8 Hz,H-6") ,6.16 (1H,s,H-5"),3.79
(3H,s,3'-OMe) ,3.77 (1H,d,J =10.7 Hz,H-7),
3.75 (3H, s, 3-OMe ), 3.67 (2H, m, H-9'),3.65
(1H,dd,J =11.0,6.5 Hz,Ha-9) ,3.37 (1H,dd,J =
11.0,3.9 Hz, Hb-9),2.76 (2H,d,J =7.7 Hz, H-
7'),1.97 (1H, m,H-8"),1.72 (1H, m, H-8) ;" C
NMR (150 MHz, methanol-d,) 8:149.0 (C-3) ,147.2
(C-3"),145.9 (C4),145.2 (C4'),138.7 (C-1),
134.1 (C-6"),129.0 (C-1"),123.2 (C-6),117.3

(C-5"),116.0 (C-5),113.8 (C-2),112.4 (C2'),
65.9 (C9'),62.2 (C9),56.4 (3-OMe) ,56.3 (3'-
OMe) ,48.2 (d,C-7),48.0 (C-8),39.9 (C-8"),
33.6 (C-7')o A& %icds A Scmk™™ % B s A — 3%,
W EAL S 8 S ( +) -isolariciresinol

HEW9 HEOERY;'H NMR (400 MHz,
methanol-d,) §:6.91 (1H,br s,H-2).,6.80"(1H,br
d,J =8.0 Hz, H6),6.77 (1H,br s,H2"),6.79
(1H,br d,J =8.0 Hz,H-5),6.66 (1H,br.d,J=8.0
Hz,H-5'),6.65 (1H,br d, J’=8.0-Hz, H6'),4. 74
(1H,d,J=6.9 Hz,H-7) /3.98 (1H,dd,/ =8.4,6.4
Hz,Hb-9'),3.83 (6H,s,3'-0Me,3-0OMe),3.86 (1
H,overlap, Hb-9),3.72 (1H,dd,J =8.4,5.8 Hz,
Ha9'),3.62<(1H,dd;J=8.0,6.0 Hz,Ha9),2.93
(1H,dd,J =17.0,6.0.Hz,Ha-7') ,2.73 (1H,m, H-
8'),2.49 (1H,dd,J =17.0,11.0 Hz, Hb-7') ,2. 40
(1H,m,H-8) ;" C NMR (150 MHz, methanol-d, ) §:
149.0 (C-3"),147.1 (C4),147.0 (C3),145.8
(C4"),144.0 (C-1'),135.7 (C-1),133.5 (C6),
121.2 (C-6"),118.0 (C-5"),114.4 (C-5),111.2
(C2),109.1 (C2'),82.8 (C-8),72.9 (C9'),
61.1 (C9),56.4 (3,3'-OMe,3'-OMe),52.6 (C-
8'),42.5 (C-7),33.3 (C-7") o LAl %cd Aok
Xof RE AR — B, Mosf 2 Ak 54 9 4 lariciresinol

& 10 EE AR H NMR (400 MHz,
Pyridine-d) §:7.35 (1H,d,J =1.9 Hz,H-2") ,7.27
(1H,dd,J =8.1,1.9 Hz,H-6'),7.21 (1H,d,J =
8.1 Hz,H-5"),7.08 (1H,br s,H2),6.94 (1H,br
s,H6),6.09 (1H,d,J=6.6 Hz,H-7'),3.40 (1H,
m,H-8'),4.23 (1H,dd,J =10.7,6.8 Hz, Ha9'),
4.29 (1H,dd,J =10.7,5.4 Hz,Hb-9') ,3.93 (2H,
t,] = 6.2 Hz, H9),3.64 (3H, s, 3-OMe), 3.84
(3H,s,3’-OMe) ,2.89 (2H,m,H-7),2.10 (2H,m,
H-8) ;”C NMR (600 MHz, Pyridine-d ) §:149.2 (C-
4'),147.6 (C3',C4),145.3 (C-3),137.0 (C5),
134.9 (C-1'),130.0 (C-1),119.8 (C-6'),117.6
(C-6),116.5 (C-5"),114.2 (C-2),110.6 (C-2'),
89.1 (C-7'),64.4 (C-9'),61.3 (C9),56.8 (3'-
OMe),55.6 (3-OMe),55.1 (C-8'),35.9 (C-8),
32.5 (C-7)o DA ESdmAnscuk ™ o e A — 3, ik
WE S Y 10 5 TR, 8S-dihydrodehydrodiconiferyl
alcohol ,

&M 1 HEKARY;'H NMR (400 MHz,
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methanol-d,) §:6.93 (1H,d,/J=1.8 Hz,H-2),6. 86
(1H,br s,H-6"),6.84 (1H,br s,H-2"),6.82 (1H,
brs,H2'"),6.81 (1H,dd,J=8.1,1.8 Hz,H-6),
6.75 (1H,d,J =8.1 Hz,H-5),6.62 (1H,br s, H-
6'"),5.53 (2H,m,H-7,H-7"),3.85 (2H,m,H-9),
3.76 (2H,m,H9"),3.88 (s,3''-OMe) ,3.82 (s,3-
OMe) ,3.80 (s,3'-OMe) ,3.56 (2H,t,J =6.5 Hz,
H9'") 3.48 ~3.51 (1H, m, H-8),3.52 ~ 3.57
(IH,m,H-8"),2.63 (2H,t,/=7.7 Hz,H-7"") ,1. 81
(2H,m,H-8"") ;" C NMR (150 MHz, methanol-d, )
5:148.2 (C4'),146.8 (C-3),146.3 (C4"),145.5
(C4),144.4 (C-3"),144.2 (C-3"),135.7 (C-1"),
134.6 (C-1"),132.8 (C-1),128.2 (C-5"),127.9
(C-5"),119.2 (C-6),116.1 (C-6"),114.5 (C-6"),
114.4 (C-5),112.5 (C-2"),110.4 (C-2"),108.9
(C-2),88.3 (C-7"),87.8 (C-7),63.7 (C-9") ,63.4
(C9),61.8 (C9"),55.9 (3-OMe, 3'-OMe, 3"-
OMe) ,53.8 (C-8"),53.6 (C-8),31.9 (C-7"),34.2
(C-8") o DAL RISCHR ™ 3of B HEA — 30, WO 2
&4 11 Sy vitrifol A,

wEw 12 FEERORY) ;' H NMR (400 MHz,
methanol-d, ) §:7.03 (1H,d,J=1.9 Hz,H-2),6.86
(1H,dd,J=8.0,1.9 Hz,H-6) ,6.77 (1H,d,/=8.4
Hz,H-5"),6.76 (1H,d,J =8.0 HzyH-5), 6.67
(1H,d,J=8.8 Hz,H-5") ,6.64 (1H,d,J/=2.0 Hz,
H-2"),6.63 (1H,d,J=2.0 Hz,H2") ;6.59 '(1H,
dd,J =2.0,8.4 Hz,H-6"),6.56" (1H,dd,J =8.8,
2.0 Hz,H-6") ,4.83 (1H,d,J=5.6 Hz,H-7) ,4.28
(1H,m,H-8),3.84 (I'H,overlap,Ha-9) ,3.81 (3H,
s,3"-OMe) ,3:75 (1 H ,overlap, Hb-9) ,3.73 (3H,s,
3-OMe),3.70 (3H,s,3'-OMe) ,3.58 (2H, overlap,
H-9") ,3.58 (2H, overlap, H9') ,2.64 (1H, m, Ha-
7')42.64 A(1H, m, Ha-7") ,2.59 (1H, m, Hb-7"),
2.59 (AH,myHb-7"),1.92 (1H, m, H8"), 1.91
(1H,m,H-8") ;" C NMR (150 MHz,methanol-d,) §:
151.6 (C-3"),148.8 (C-3),148.8 (C-3"),147.5
(C4"),147.2 (C4),145.5 (C4"),137.2 (C-1"),
133.8 (C-1),133.7 (C-1"),122.7 (C-6"),122.7
(C-6"),120.8 (C-6),120.7 (C-5"),119.2 (C-5"),
115.8 (C-5),114.1 (C-2"),113.5 (C=2"),111.1
(C-2),87.6 (C-8),74.1 (C-7),62.1 (C9),62.0
(C9"),61.8 (€C9"),56.3 (3-OMe, 3'-OMe, 3"-
OMe),44.3 (C-8'),44.0 (C-8"),36.0 (C-7"),

35.9 (C-7") o LA b Hd Anscik ' xf B LA — 5,
W EAL -S4 12 2 sesquimarocanol B,

wEW 13 L4 f;'H NMR (400 MHz,
methanol-d, ) §:7.55 (2H,d,J=8.6 Hz,H-2 ,H-6) ,
6.90 (2H,d,J =8.6 Hz,H-3,H-5),7.62 (1H,d,J
=16.0 Hz,H-7),6.34 (1H,d,J =16.0 Hz,H-8);
“C NMR (150 MHz, methanol-d,) §:126.3/(C-1),
130.0 (C-2,C-6),115.3 (C-3,C-5),157.8(C4),
145.2 (C-7),114.7 (C-8),167.5 (C9) . ~PLFE%
Y ANSCHR 7 HR AR — 3, S 13 K 4-
hydroxycinnamate

& 14 (e &yH NMR (400 MHz,
methanol-d, ) §:'H NMR (‘methanol-d, ,400 MHz)§:
7.33 (1H,d,J =2.2°Hz ,H-6) ,7.38 (1H,dd,J=8.4,2.2
Hz,H-2),6.97 (1H,d, J,=8.4 Hz,H-3),3.90 (3H,s,
COOMe) o LA bS58 FISCHRT 36F B8 R A — 0, Bof s
1bE4014 ) protocatechuic acid methyl ester,

A& 15 o4l fh;'H NMR (400 MHz,
methanol-d,) 8:7.50 (1H,d,J =15.9 Hz, H-7),
728 (1H,d,J =2.2 Hz,H-2),7.08 (1H,dd, J =
8.1,2.2 Hz,H-6) ,6.80 (1H,d,J =8.1 Hz,H-5),
6.38(1H,d,J =15.9 Hz,H-8),3.80 (3H, s, 3-
OMe) ;"C NMR (150 MHz, DMSO-d,) §:126.6 (C-1),
110.3 (C-2),149.4 (C-3),147.9 (C4),115.2 (C-5),
123.0 (C-6),145.3 (C-7),114.98 (C-8),167.9 (C9),
55.4 (3-OMe) o LA b3t Akt s R A— 2k, i
e S 15 R trans-ferulic acid

WEW 16 FETEER KA H NMR (400
MHz , methanol-d, ) §:7.68 (2H,d,J=8.7 Hz,H-2,
H-6),6.81 (2H,d,J =8.7 Hz,H-3,H-5), LI %L
AN SCHR X IR AR — B, MO E LS 16 N
para-hydroxy benzoic acid,

& 17 Jfast;'H NMR (400 MHz,
methanol-d, ) §:7.70 (1H,d,J=1.8 Hz,H-2),7.15
(1H,dd,J=8.3,1.9 Hz,H-6) ,6.78 (1H,d,J=8.3
Hz,H-5),6.66 (1H,d,J =12.9 Hz, H-8),5.78
(1H,d,J =12.9 Hz,H-7),3.76 (3H,s,3-OMe) .,
DA e A Skt o R R A — B, WO e LA
17 4 cis-ferulic acid,

HEM18 HEKAK;ESI-MS m/z; 149.0 [M
+Na]*;'H NMR (400 MHz, methanol-d,) §:7.20
(1H,s,H-6),1.83 (3H,s,5-Me), LA %45 F13C
TR RE A — B, MR R TS 18 Sy 5-FF SRR
WEIE .



Vol. 29 B

5 S EITIT ST

1647

wEW 19 LA &EA;'H NMR (400 MHz,
methanol-d,) §:7.99 (1H,d,J=8.1 Hz,H-6),5. 68
(1H,d,/=8.1 Hz,H-5),5.88 (1H,d,J =4.6 Hz,
H-1"),4.14 (2H,m,H-3",H-2") ,3.98 (1H,dt, J =
4.8,3.0 Hz,H4') ,3.82 (1H,dd,J=12.2,2. 8 Hz,
Ha-5"),3.71 (1H,dd,J=12.3,3.0 Hz,Hb-5");"C
NMR (150 MHz, methanol-d,) §:176.3 (C4),166,2
(C2),142.7 (C-6),102.6 (C-5),90.7 (C-1"),
86.4 (C4'),75.7 (C-2"),71.3 (C-3"),62.2 (C-
5') o DAt A Sckt '™ xf IR AR — B, a2 Ak
EY19 N PREERERT

HEW20 HOHAK;ESI-MS m/z: 135.0 [M
+Na]*;'H NMR (400 MHz, methanol-d,) §:7.50
(1H,d,J=7.7 Hz,H-5) ,5.74 (1H,d,J =7.7 Hz,
H6) . DL B A Scik' ™ o B A —3, Boifh i 1k
G 20 g IRERE

&w 21 [ EEA;'H NMR (400 MHz,
methanol-d,) §:6.92 (1H,d,J =8.2 Hz,H-6),7.61
(1H,dd,/=8.2,1.9 Hz,H-5) ,6.57 (1H,d,/=1.9
Hz,H-3),3.80 (3H,s,4-OMe), LA I Zt¥E F1 3¢
MR X RE A — B, O 2 1L A ) 21 2 4-methoxy-
benzene-1,2-diol,

W& 22 A ECIR B R TH NMR (400
MHz , methanol-d, ) §:7.65 (1H,dd, J=5.8,1.6
Hz,H-2),6.19 (1H,dd,/ =5.8,2.0 Hz,H-3),5. 16
(1H,m),3,87 (1H,dd,J =12:3,3.9 Hz,Ha5),
3.72 (1H,dd,J =12.3,4.7 Hz,Hb-5);"” € NMR
(150 MHz, methanol ) . §:175.8 (C-1),156,6 (C-
2),123.1 (C-3),86.3 (C4),62.4 (C5), L%
B AN SCHR o B A — B, R E LA 22 8 S5-
hydroxymethyl-5H-furan-2-one ,

% 3k
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