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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 ),
4-hydroxycinnamyl-O--D-glucopyranoside (3), juniperoside (4), 2-phenylethyl--D-glucopyranoside (5), syringoside
(6), ethylsyringin (7), (+)-isolariciresinol (8), lariciresinol (9), 7R,8S-dihydrodehydrodiconiferyl alcohol (10), vitrifol A
(11), sesquimarocanol B (12), 4-hydroxycinnamate (13), protocatechuic acid methyl ester (14), trans-ferulic acid (15),
para-hydroxy benzaldehyde (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), respectively, by spectroscopic methods. With exception of new substance (1),

compounds 2-5, 8-12, 18 and 19 were isolated from this species for the first time.
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W52 NREAERL (Campanulaceae) #4152 [Codonopsis pliosula (Franch) Nannf]f /84K ,
NEZEAERFURA . SR TE ESe X B R 5e 208 B, WK B3t S . RAER ESEEE,
MFEARRIEM, WX A2 . 62 NIREE G SRy, R M aRER .
w2 gl B AT R A, SR AR E R, TR, BRI R, L
AR, TEZER, OESE, B HE, AREEY. CHMRREEESh S AEARRRE,
TR W2, HMARIS. HR DL IR R MRSy 0, FRAI Ee A R I = e 0 R A i b X A



AN IZ B BAEERR (L8 2700 ) R SERUR S e MRS, HIEAILTT 771
FSIERLYN P REBENER, WEARSERSHIMRAI, WAL 55 5k Wik
MEIH ARG . DR DBV, BATEG X RSAT THERS T, N T RS
AL P23t S E B T AT Rl 22 5, FRATEXT B 6 S T THF B ISR 9E, 3k
DEEE 22 MeEY), Kbtk am 1 2 Eka, ke 2-5. 8-12. 18 119 RE KM
WS EaR. EMA—PEE T HES IR, WAEH S ZME MRS
ZERNBLE T B
1 ((EEHH

Shimadzu UV2401PC 4h0] WOt 4 66 A Jasco P-1020 244 H Zh %7 e e id: API
QSTAR Pulsari JFiiE4; Xevo TQ-S #8 i UM (2 i = 55 JU 25T £F R 1 6 A A ;. Bruker Avance
Il 400 MHz. Bruker Avance 500 MHz. Bruker Avance 600 MHz ¥ BiFEIRIX (TMS AR, o
Nppm, J A Hz) 5 R GFase (53 EIL L) ) 5 RP-18 (40~63 um, HA Daiso) ; MCI gel
CHP 20P (75~150 um, HA=ZFAF] ) ; Sephadex LH-20 (25~100 pm, Pharmacia A #]) .
Agilent 1200 %4 HPLC At 5 A #riEH LC3000 A HPLC, faif4: A Agilent Zorbax SB-Cig (250

\

mmx9.4 mm, i.d. 5um)

W6 S 20 & 2015 4 12 H Bl IR AR B 25 Bt IR 7 56 S Pl S B 4, FRIEAR A
(FA5: CHYX0598) R AFTEH [E R4 5 B BA R A 70 BT i W00 2% 5 VG S e 4 5 U e 22 R
I 5% 2 o8 S =
2 RS 9E

W2 16 kg, FFESEH 80% L BHZIE L h, [FIFEIEE 3 K, FIK 1h, & IFREGRIFI R R
%4, RERKRERRH R OB 3 K, FETIER LR LN 2205 9. L8R LBaH
43 Fl MCI gel CHP 20P ¥:/2H7, HIEE/K (10:90. 20:80. 30:70. 40:60. 50:50. 60:40. 70:30.
80:20. 90:10. 100:0) BHMEWEi, TLC K& HfAHER Gy, 43 Fr.i~Fr9 3 9 MEFBL. Fr.3 (12
g) % Sephadex LH-20 #:Z#1 7085, HEESM, &HAF 4 M5, Fr3.1~Fr3.4. Fr3.3 (5g)
2 RP-18 ¥EJ24T, FHEEKESEE SR (1:19. 2:18. 3:17. 4:16. 5:15. 1:0) , F% Sephadex LH-20
(MeOH) ¥ EM 8, o) &% CFEEHK, 10:90) Atk 54k &4 3 (2.4 mg) 14 (3.6 mg) «
16 (46mg) . 17 (10mg) . Fr3.4 (120 mg) £ ¥:ffil€& HPLC (H[E/0.05% H R /K ¥, 5:95)
Bk 18 (8.1mg) « 19 (120mg) . 20 (2.3mg) « 22 (7.2mg) . Fr5 (10g) £ RP-18
FEW OB, FEOKEREYER (1:9. 2:8. 3:7. 4:6. 1.0) , #3155 4 N415 (Fr5.1~Fr5.4) .
Fr5.3 (3.0 mg) % Sephadex LH-20 (MeOH) #EMnH, HE& % (Z1E/0.05% 9 [z /K%
W, 17:83) 4ith 54k 54 13 (5.8 mg) « 15 (4.3 mg) « 21 (5.2mg) . Fr.5.4 (2.2 g) %4 Sephadex



LH-20 (MeOH) #EZEHMT 7 & J5 At E 670 &, @AYl (10:1. 6:1, 3:1. 0:1) ,
BRI (5K, 13:87) 4ifbB3k&9 1 (42mg) . 2 (31mg) « 4 (33mg) . 5 (5.2
mg) « 6 (46mg) . 7 (3.4mg) . Fr6 (12 9) 4 RP-18 F:ZH140 5, FELI/KELEELEN (317, 4:6,
5:5,6:4,1:0) 531436 M (Fr.6.1~Fr.6.6) . Fr6.4 (2g) £ Sephadex LH-20 (MeOH) #¥
ENT B, B LK% HPLC (ZJi-/K, 22:78) 4ifb34L A4 8 (4.8 mg) . 9 (8.8 mg) .
10 (35mg> . 11 (3.8mg) . 12 (6.2mg) -

3 HEHEE

AW 1, s d. UV (MeOH) Amax (log €) 269 (4.10), 208 (4.15) nm. [a]% -25.9 (c 0.12,
MeOH). M 13C NMR. DEPT it & =43 #% 5 i [m/z: 399.1645[M-H]- (calcd for C1oH2709, 399.1661)]
HEAE L 15T 30N CigHas00 CRMIFIEE A 6) o 1H NMR %idfls (8 1D B 2 M5 &KX R
T (01 6.66, 2H, s, H-2, H-6) , #E/RAE1E—A 1,3,4,5-TUHURIFIE . 3 M A I B/ RFAE (9w 5.90,
ddd, J = 17.1, 10.3, 6.6 Hz, H-8; 64 5.27, dd, J = 17.1, 1.4 Hz, Ha-9; 6x 5.13, dd, J = 10.3, 1.4 Hz,
Hb-9) , FWIGHI P& — /AN AW . 13C NMR Al DEPT i (£ 1) 45 H— 2w s 4 b5
T, BRIEZANER 1B3AEAES, AR 4N EX TR, 3 (K 2 /MR EEFRE)
2 AR CHA LA SRR PR, 1Al , 4 MR EE G 2 AR 05 & XIRFEE,
1ANNEERFRE) o AW 1 X NMR 1555 tangshenoside T4 NAHL, X AR
FHEW LI C-7 R /L5, X1 OCHCH3/C-7 1 HMBC 3¢ (B 1) IiLAIESE. A%
FifEsn, BER C-7 BT, Hi T3 T v 3 e (e b, PR 2 # B 0 E BA
Pk, BATHARXICHE—D TAE. EHEMA—IRNE, BHTEESRIGIRE T RA T SEEN
U, Rk, BARBATEA PR A LC-MS iR &Y 1 REAET RSP, (HEAR
B 1 RIZRE AN LY. e, BAAMEEY L IO LS 2 RE, ERRK
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® 1B L MERILHREEE RARHE)
Table 1 'H NMR (500 MHz) and *3C NMR (125 MHz) data of 1 (6 in ppm, methanol-d.)

Position OH Jc

1 140.3 s
2,6 6.66 () 105.3d
35 154.3s
4 13555
7 4.72 (d, 6.6) 84.1d
8 5.90 (ddd, 17.1,10.3,6.6)  139.6,d
9 Ha: 5.27 (dd, 17.1, 1.4) 116.3, t

Hb: 5.13 (dd, 10.3, 1.4)

7-OCH:CHs  3.47 (m) 65.0, t
7-OCH:CHs  1.20(t,7.2) 15.5,q
1 4.85 (d, 6.8) 105.3,d
2 3.46 (m) 75.7,d
3 3.40 (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 Ha: 3.77 (dd, 12.0, 2.4) 62.5,

Hb: 3.65 (dd, 12.0, 5.2)
& 2 AE A, TH NMR (400 MHz, methanol-ds) &: 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, Ha-9), 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, H-2, H-3', H-4',
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"). 3C NMR (150 MHz,
methanol-ds) & 154.2 (C-3, C-5), 135.2 (C-4), 142.0 (C-8), 141.5 (C-1), 114.9 (C-9), 105.4 (C-2, C-6),
105.3 (C-1), 78.3 (C-3'), 77.8 (C-5"), 76.0 (C-7), 75.7 (C-2'), 71.1 (C-4"), 62.6 (C-6'), 56.9 (4-OMe,
6-OMe). LA HH A SR S AR — 5, Whf e b &4 2 24 tangshenoside 11 .

th&% 3 AfEEAE, 'H NMR (400 MHz, methanol-ds) d: 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 Hz, H-7), 6.17 (1H, m, H-8), 4.49 (1H, ddd, J
=12.4,5.9, 1.5 Hz, Ha-9), 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', H-4', H-5'), 3.88 (1H, d, J = 11.9, 1.8 Hz, Ha-6"), 3.68 (1H, m, Hb-6).
13C NMR (150 MHz, methanol-ds) :158.5 (C-4), 134.2 (C-7), 129.8 (C-1), 128.8 (C-2, C-6), 123.4
(C-8), 116.3 (C-3, C-5), 71.1 (C-9), 103.0 (C-1"), 75.1 (C-2'), 78.0 (C-3"), 71.7 (C-4"), 78.1 (C-5"), 62.8
(C6) o LAk % ¥ M C kB X MOEAR -, MHBEMKAEYW 3N
4-hydroxycinnamyl-O-g-D-glucopyranoside .

& 4 AGEE, H NMR (400 MHz, methanol-ds) §: 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, Ha-9), 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', H-3', H-4', H-5"), 3.88 (1H, m, Ha-6"), 3.78 (1H, m, Hb-6"). 1*C NMR (150
MHz, methanol-ds) J: 154.4 (C-3, C-5), 136.0 (C-1), 134.9 (C-4), 133.6 (C-7), 126.6 (C-8), 103.5
(C-2, C-6), 74.0 (C-9), 105.3 (C-1'), 78.4 (C-3"), 77.8 (C-5'), 75.7 (C-2"), 71.3 (C-4'), 62.6 (C-6"), 57.0
(C-3,C-4,C-5). LA LZudaFn TR JE A —E, Wi e b A4 4 4 juniperoside




&Y 5 FEEORARYI, H NMR (400 MHz, methanol-ds) 6: 7.20-7.26 (4H, overlap, H-2, H-3,
H-5, H-6), 7.17 (1H, m, H-4), 3.23 (2H, t, J = 8.6 Hz, H-7), 4.09 (2H, m, H-8), 4.29 (1H, d, J = 7.7 Hz,
H-1%), 2.92 (1H, m, H-2"), 3.39 (1H, m, H-3"), 3.40 (1H, m, H-4"), 3.17 (1H, m, H-5"), 3.68 (1H, m,
Ha-6"), 3.85 (1H, m, Hb-6). 3C NMR (150 MHz, methanol-ds) 6: 140.1 (C-1), 130.0 (C-3, C-5),
129.3 (C-2, C-6), 127.2 (C-4), 105.4 (C-1'), 76.8 (C-3"), 73.8 (C-2"), 71.7 (C-8), 70.9 (C-4), 70.1
(C-5"), 62.6 (C-6"), 37.2 (C-7). LA L ¥ fn sk MOIx} I A — 3, MwaEth&m 5 A
2-phenylethyl--D-glucopyranoside .

th&¥ 6 AEEA, THNMR (400 MHz, methanol-ds) 6: 6.75 (2H, s, H-2, 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’, H-4', H-5"). 3C NMR (150 MHz,
methanol-ds) 6:154.4 (C-3, C-5), 136.4 (C-1), 135.7 (C-4), 131.8 (C-7), 130.5 (C-8), 105.4 (C-2, C-6),
64.1 (C-9), 102.8 (C-1), 78.3 (C-5'), 77.8 (C-3"), 76.0 (C-2"), 71.1 (C-4"), 62.6 (C-6"), 57.0 (3-OMe,
5-OMe). VA S da A BRI RS AR — B, Wi e 4 54 6 4 syringoside.

& 7 AR, 'H NMR (400 MHz, DMSO-ds) d: 6.73 (2H, s, H-2, H-6), 6.46 (1H, brd, 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, H-9), 3.74 (6H, s,
3-OMe, 5-OMe), 3.47 (2H, q, J = 7.0 Hz, 9-OCH,CHs3), 1.11 (3H, t, J = 7.0 Hz, 9-OCH,CHs3). 13C
NMR (150 MHz, DMSO-de) 6: 152.7 (C-3, C-5), 134. (C-1), 132.1 (C-4), 130.9 (C-7), 126.3 (C-8),
104.6 (C-2, C-6), 64.1 (C-9), 102.4 (C-1'), 74.1 (C-2"), 76.5 (C-3"), 70.2 (C-4"), 77.2 (C-5"), 60.8 (C-6"),
69.9 (9-OCH,CHs3), 15.1 (9-OCH,CHs3). 56.3 (3-OMe, 5-OMe). LA 3 Al Sz kL2 0 e LA — %,
R E AL S 7 O ethylsyringin.

&4 8 HARRYI, H NMR (400 MHz, methanol-ds) : 6.72 (1H, d, J = 8.0 Hz, H-5), 6.65
(2H, m, H-2, H-2"), 6.64 (1H, s, H-6), 6.59 (1H, dd, J = 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). 3C NMR (150 MHz, methanol-ds) d: 149.0 (C-3), 147.2 (C-3"), 145.9 (C-4),
145.2 (C-4'), 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 (C-2'), 65.9 (C-9"), 62.2 (C-9), 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 LA 54l A S RIST REFE AR — 3, e (&4 8 4 (+)-isolariciresinol .

&Y 9 HERIRY), TH NMR (400 MHz, methanol-ds) 6: 6.91 (1H, br s, H-2), 6.80 (1H, br d,
J = 8.0 Hz, H-6), 6.77 (1H, br s, H-2"), 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, H-6"), 4.74 (1H, d, J = 6.9 Hz, H-7), 3.98 (1H, dd, J = 8.4, 6.4 Hz,
Hb-9", 3.83 (6H, s, 3'-OMe, 3-OMe), 3.86 (1 H, overlap, Hb-9), 3.72 (1H, dd, J = 8.4, 5.8 Hz, Ha-9",
3.62 (1H, dd, J = 8.0, 6.0 Hz, Ha-9), 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). 3C NMR (150 MHz, methanol-ds) o: 149.0
(C-3"), 147.1 (C-4), 147.0 (C-3), 145.8 (C-4'), 144.0 (C-1'), 135.7 (C-1), 133.5 (C-6), 121.2 (C-6"),
118.0 (C-5'), 114.4 (C-5), 111.2 (C-2), 109.1 (C-2'), 82.8 (C-8), 72.9 (C-9"), 61.1 (C-9), 56.4 (3,
3'-OMe, 3'-OMe), 52.6 (C-8'), 42.5 (C-7), 33.3 (C-7")o LA LK Ha A1 SCBRIAINS BB FE A — 5, Hehf e 1k
&%) 9 M lariciresinol .

&% 10 IR, tH NMR (400 MHz, Pyridine-ds) 6: 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, H-2), 6.94 (1H, br s,
H-6), 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, Ha-9"), 4.29
(1H, dd, J = 10.7, 5.4 Hz, Hb-9"), 3.93 (2H, t, J = 6.2 Hz, H-9), 3.64 (3H, s, 3-OMe), 3.84 (3H, s,
3'-OMe), 2.89 (2H, m, H-7), 2.10 (2H, m, H-8). 13C NMR (600 MHz, Pyridine-ds) o: 149.2 (C-4),
147.6 (C-3', C-4), 145.3 (C-3), 137.0 (C-5), 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 (C-9), 56.8 (3'-OMe), 55.6 (3-OMe),
55.1 (C-8'), 35.9 (C-8), 32.5 (C-7). LA _b-%#m Al SCEROAIG EE A — 3, i et &4 10 N
7R,8S-dihydrodehydrodiconiferyl alcohol.

& 11 EEBRY), TH NMR (400 MHz, methanol-ds) 6: 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, br s, H-2"), 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, H-9"), 3.88 (s, 3"-OMe), 3.82 (s, 3-OMe), 3.80 (s, 3-OMe), 3.56 (2H, t, J = 6.5 Hz, H-9")
3.48-3.51 (1H, m, H-8), 3.52-3.57 (1H, m, H-8"), 2.63 (2H, t, J = 7.7 Hz, H-7"), 1.81 (2H, m, H-8").
13C NMR (150 MHz, methanol-ds) J: 148.2 (C-4'), 146.8 (C-3), 146.3 (C-4"), 145.5 (C-4), 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 (C-9), 61.8 (C-9"), 55.9 (3-OMe, 3'-OMe, 3"-OMe), 53.8 (C-8'), 53.6 (C-8), 31.9
(C-7"),34.2 (C-8"). LA EEGHRANSCHRESINT FEEEAR — 2, et 54 11 9 vitrifol A,

& 12 B OBSRY), tH NMR (400 MHz, methanol-ds) 6: 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, J = 8.4 Hz, H-5"), 6.76 (1H, d, J = 8.0 Hz, H-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, H-2'), 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 (1H, overlap, Ha-9), 3.81 (3H, s, 3"-OMe), 3.75 (1H, 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, H-9"), 2.64 (1H, m, Ha-7"), 2.64
(1H, m, Ha-7"), 2.59 (1H, m, Hb-7"), 2.59 (1H, m, Hb-7"), 1.92 (1H, m, H-8"), 1.91 (1H, m, H-8"). 13C
NMR (150 MHz, methanol-ds) d: 151.6 (C-3'), 148.8 (C-3), 148.8 (C-3"), 147.5 (C-4'), 147.2 (C-4),
145.5 (C-4"), 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



(C-9), 62.0 (C-9'), 61.8 (C-9"), 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 VA E-EG A TR R LA —F0, Wi e L &4 12 24 sesquimarocanol B.

&Y 13 tsh s, 'H NMR (400 MHz, methanol-ds) 6: 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-ds) 6: 126.3 (C-1), 130.0 (C-2, C-6), 115.3 (C-3, C-5), 157.8 (C-4), 145.2
(C-7), 114.7 (C-8), 167.5 (C-9). LA L %¥m flsC R IIxt FEIE A — 2, MfiEtk &9 13 A
4-hydroxycinnamate .

&4 14 A6, TH NMR (400 MHz, methanol-ds) 6: tH NMR (methanol-ds, 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). LA I Hf4fs Al SCERI D0 JE e A — B, Wit 2 16 54 14 24 protocatechuic acid methyl
ester,

&4 15 kRS, 'H NMR (400 MHz, methanol-ds) 6: 7.50 (1H, d, J = 15.9 Hz, H-7), 7.28
(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-dg) 6: 126.6 (C-1), 110.3
(C-2), 149.4 (C-3), 147.9 (C-4), 115.2 (C-5), 123.0 (C-6),145.3 (C-7), 114.98 (C-8), 167.9 (C-9), 55.4
(3-OMe). LA LB A SCHRIVIN RIS AR — 2, MR 2 A4 15 A trans-ferulic acid.

th&¥ 16 AELERK A, HNMR (400 MHz, methanol-d,) J: 7.68 (2H, d, J = 8.7 Hz, H-2,
H-6), 6.81 (2H, d, J = 8.7 Hz, H-3, H-5). DL A AT RRIDof A — B, S et &4 16 4
para-hydroxy benzoic acid.

&Y 17 Ttk E, 'H NMR (400 MHz, methanol-ds) J: 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) . VA EEGHRAISCRRIIXS RS A — 3, Wi e &4 17 M
cis-ferulic acid.

&4 18 Bk, ESI-MS m/z: 149.0 [M+Na]*; *H NMR (400 MHz, methanol-ds) J: 7.20
(1H, s, H-6), 1.83 (3H, s, 5-Me). LA F¥Hfs F1 SRS HE B AR — 5, e (&4 18 y 5-F AL R
WA o

&Y 19 Ltk H NMR (400 MHz, methanol-ds) J: 7.99 (1H, d, J = 8.1 Hz, H-6), 5.68
(1H, d, J = 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, H-4"), 3.82 (1H, dd, J = 12.2, 2.8 Hz, Ha-5"), 3.71 (1H, dd, J = 12.3, 3.0 Hz, Hb-5"). 3C NMR
(150 MHz, methanol-d,) &: 176.3 (C-4), 166,2 (C-2), 142.7 (C-6), 102.6 (C-5), 90.7 (C-1'), 86.4 (C-4"),
75.7 (C-2), 71.3 (C-3'), 62.2 (C-5")o LA F-ZA FISCHRISIN REFE A — 5, i e & 19 v K

WERZLF o



&%) 20 Atk R, ESI-MS m/z: 135.0 [M+Na]*; *H NMR (400 MHz, methanol-ds) J: 7.50
(1H,d, J=7.7 Hz, H-5), 5.74 (1H, d, J = 7.7 Hz, H-6). LA 04 FnSCRielxg f s A — 2, Wehf e
A 20 N JRIEE

&Y 21 AEEAR, 'H NMR (400 MHz, methanol-ds) J: 6.92 (1H, d, J = 8.2 Hz, H-6), 7.61
(1H, dd, J = 8.2, 1.9 Hz, H-5), 6.57 (1H, d, J = 1.9 Hz, H-3), 3.80 (3H, s, 4-OMe). L %3 A1 52 R[]
RS AR—3, Wb &9 21 4 4-methoxybenzene-1,2-diol .

&) 22 TEEOARE A, 'H NMR (400 MHz, methanol-ds) 6: 7.65 (1H, dd, J = 5.8, 1.6 Hz,
H-2), 6.19 (1H, dd, J = 5.8, 2.0 Hz, H-3), 5.16 (1H, m), 3,87 (1H, dd, J = 12.3, 3.9 Hz, Ha-5), 3.72
(1H, dd, J = 12.3, 4.7 Hz, Hb-5). 3C NMR (150 MHz, methanol). d: 175.8 (C-1), 156,6 (C-2), 123.1
(C-3), 86.3 (C-4), 62.4 (C-5). LA b #u¥a A CmkPOxf A —3, Witk &®w 22 N~
5-hydroxymethyl-5H-furan-2-one.
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