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Two New Iridoids from Viburnum congestum

YANG-Hui'? , DING Lin-fen' ,TU Wen-chao'*, WU Xing-de’* ,SONG Liu-dong' *
' School of Pharmaceutical Science & Yunnan Key Laboratory of Pharmacology for Natural
Products ,Kunming Medical University ,Kunming 650500, China ;” State Key Laboratory of Phytochemistry and Plant
Resources in West China ,Kunming Institute of Botany ,Chinese Academy of Sciences ,Kunming 650201 ,China

Abstract : Fifteen compounds were isolated from the twigs and leaves of Viburnum congestum by various chromatographic
methods. Their structures were identified as viburcongestin A (1), viburcongestin B(2) , adoxoside (3) ,2'-( E') -p-cou-
maroyldihydropenstemide(4) ,33,23-dihydroxyurs-12-en-28-oic acid(5) , ilelatifol A(6) ,11-oxoerythrodiol (7) , taxifo-
lin(8) ,catechin(9) , epicatechin (10 ) , epicatechin-( 7, 8-be ) 4B-(4-hydroxyphenyl ) -dihydro-2 (3H) -pyranone (11) ,
scopoletin(12) , methylparaben(13) , ( E) -p-coumarinic acid ethyl ester(14) , ( E)-p-coumarinic acid (15) , respective-
ly,based on spectroscopic methods, including ESI-MS,"H and ®C NMR, IR, and UV techniques. Among them, com-

pounds 1 and 2 were new compounds and compounds 5,6,11,and 12 were isolated from Viburnum genus for the first

time.
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] WL 66 EE A %8 s ESI-MS A Agilent 1290 UP-
LC/6540 Q-TOF %I UPLC/Q-Tof & 5t B¢ FH [t Sl
T TS I Agilent G 6230 KA IS i) B A
7€;1D 12D NMR H Bruker DRX-500 MHz, Bruker
Avance 11 600 MHz FI Bruker AV-800 MHz #% fif 1t
PRPGEACN 5E , TMS AR AR, 6 4 ppm ,J 24 Hz;
HPLC 204 X 28K Agilent 1260 5 5 4500 AH (4,35 4%,
%1 Agilent 23 F] Y ZORBAX SB-C,q Jz AH#E
(9.6 x 150 mm,5 pm) ; FEFEAE R R 100 ~200 H,
FEJE BT AL A 200 ~300 H 207 Bk T
Az 2 R AR G254 S Bl RE AL ) AR
MCI E FE 81 8} & MCI-gel CHP-20P; %E/5/y Sephadex
LH-20; {2 (4570 10% H,SO, ZEEAH, W 24
fnE, BTG g i AT SR SR IR
PSS A2 aliian], AR, SCRA MR T =
P E T Hy i E R B B AR W 0T 5 T e ) el
R BITFE 51 %7€ o
2 RBESSH

TR AL IEE AL 16 kg, ByiEI5E H 95% L1
(45 L x 3)TEZIR TR0, Bk 24 h, 57142
YBOHE , P e 4 1T e LT A BB ) 1.5 kg KM
VT K R SRR TR AR IR =R, 1533
LR TRAEB 770 g, LT8R BEHR (750 g) , 4
FECAEE B P A it - (1: 0592 157235101500 1)
BEREVERG , TLC A5 IFAH IR 70 45 5 A8 73 (Fr
~Fry) o Fr; (104 g) , v 4435 4E (MCI) i HY -
K (40% ~ 100% ) % B2 BE WL, 75 8 DU 43 Fry, ~
Frogo Fry (897 mg) S RE AT Z AT, LA -2 1R
CTE(8:2 ~1: 1) B BEVEBLAT2H 73 Fros,-Frose.
Fry (395 mg) 28 [ S \EAHRE AT 2 M sl 154k &
#)13(1.0 mg) 5(19.3 mg) FI 6(3.6mg) , Fry (11
g) ZAECAEJE T, DL - A B2 (1002 1 ~50: 1) 6 &2
VERAR AL I Frog,-Frogso Froy, (53 mg) , £t 24l
# HPLC(50% ZJ-/K , it 3 mL/min) 73 B 1540 &
¥17(2.3 mg,t, =23 min), Fry,, (35 mg), &2k
il % HPLC (40% H-/K , i 3 mL/min) 73 #1534k
A9 14(1.0 mg;t =40 min) , Fr, (193 ¢) , &% &
@iEFE(MCD) I EE-K (40% ~100% ) B FZ B, &
I8 5 MR Fry, ~Frs. Fr, (21 o) &R R
e, LAAT il E- N B (82 ~ 12 1) B 2 U i 45 21 o0
Froo,-Fr, o Fry,, (24 mg) B i T (025 &, @ ad i
PRSI AE G 15(2.1 mg) o Fr,,; (84 mg) £

12l 45 HPLC(50% H-7K , i 3 mL/min) PE5
A9 9(10.6 mg;i; =5 min) F110(26.2 mg; i,
=12 min) . Fr,;(16 g) ZrEHHEZHT, LhA k-2
FRZME (T3 ~ 1 1) B B P AS 4143 Froq,-Fross.
Fr,,, (105 mg) Z3t e Sephadex LH-20 #: 247 (4
P5-FBE 1 1) BEMAS 654 8(3.2 mg) F112(17. 8
mg) . Fry (224 g) 28 JE A 3% A (MCI) B EE-/K
(20% ~100% ) Bh FE VL, 13 4 D5 Frg, ~ Fro,o
Fro, (6 g) ZREICHEZ T, LA k-2 MR 1R (1:2)
Ve 5 20 4% Froy,-Fro,, o Fro,, (1 g) 2838 ¥ B
Sephadex LH-20 #:J2#7,100% H ik i ik 44 11
(26.2 mg) f13(8.4 mg), Fry,;(257 mg) &) 2 fit
JEREZEHT, Bl 46 TLC 43 25454k 59 4(3.2 mg) K
a1 M2 RS (2.1 mg)
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W A A, L 292 20 1, B 4 BT (HR-
ESI-MS) 45 i FIHE /> T 55 16 m/z 469. 1835 [ M +
Na]* (31818 469. 1838, C,,H, O.Na) , A #E W7 H:
AT CoHy O, AMEFTE R 10, [a])?-28.9(c
0.12,MeOH) ; 224 it UV (MeOH) Amax (log &)
:313(4.20) nm , £L4M%3E IR (KBr JE R k) v,
3404 1741 1709 1630 1604 cm™ , 1514 cm™ [958 1
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JH AP C NMR 3% (W3 1) al 5, fb &9 1
A3 AW H A2 A E BT H %, 6, 3.75
(1H,dd,J = 10.9,7.8 Hz,H-10a),3.66(dd,J =
10.9,6.3 Hz,H-10b) ,3.89(1H,d,J = 12.6 Hz, H-
11a),3.88(d,J = 12.6 Hz,H-11b) ;5. 61.8(t,C-
10),62.2(t,C-11) | ,6 /NUCHI [ 4345 1 A4 R
WH X8, 5.35(dt,J = 5.7,3.7 Hz,H-7) ;6. 76.3
(d, C7) .1 PPk WAL, 6, 5.99 (d,J =
4.7Hz,H-1);8.93.2(d,C-1) F1 1 4~ SP* Z&fkyk H
3 .8,6.30(s,H-3);8.138.9(d,C-3) 7,1 4 SP* 4
R 8¢ 119.1 (s, C4), #E— 40 H1'H Fn” C
NMR 4, iZ 53 1 A 7E— > 55 G e 3 25 48 B
[, 2. 25 (overlap, H-2") ,2. 06 (overlap, H-3") ,0. 95
(6H,d,J = 6.7 Hz,H4',5') ;5. 173.4(s,C-1"),
44.3(1,C2"),27.0(d,C-3"),22.8(q,C4",5") | fI
1A A L[ 5,7.44(d,J = 8.7 Hz,H2"",
6''),6.78(d,J = 8.7 Hz,H-3"",5""),7.59(d,J =
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16.0 Hz,H-7"") ,6.32(d,J = 16.0 Hz, H8'") ;4.
127.3(s,C-1""),131.4(d,C2"",6"") ,117.0(d, C-
37,5"),161.5(s,C4""),146.8 (d,C-7""),115. 4
(d,C8""),169.0(s,C9"") ], M b & %4 e 1k
G 1 Sy S G Tt TG A gk A R UG 1 B T
(F1), & ikEY 1 5 patrinoside agluconem 4]
1D NMR %4, PSP AE R AL, F20R R
ZITETFALA Y 1Y C-7 {37 OH Bl 7 17 1 A 3 1L
. 7E HMBC K& (K 2) 6, 5.35(H-7) 5 &,
33.4(C-5),43.8(C9),169.0(C9"") A%, &X'H-'H
COSY 1 8, 2. 17 (H-6a) /5, 1.99 (H-6b)/5.35 (H-
7)/2.21 (H-8) M SCUESE Lk #EiE . 78 ROESY &%
Fi(E 1),8,2.99(H-5) 5 2.21 (H-8),3.66 (H-
10b) 5 2.27(H-9),3.66( H-10b) 5 5.99 (H-1) #H
X, 3RH] H-5 Fil H-8 24 o B[], H-1 1 H-9 i B HL
], ROESY [ 5.35(H-7)52.21(H-8),5.35
(H-7) 5 1.99(H-6b) fE1EAH 2,5, 35 (H-7) 5 2.27
(HO) RNAEAEA G, #2878 H-8 O o B, IL4h, H-
75 H-8" Z [l ARG H AR 16.0 Hz , KU & 5
Bt C-7"" 5 C-8"" Wiy E A, JT DL E o3 #r,
AW 1 E5H 5 R INE 1 IR E5H  ar 240 - 5%

SRR A 2 T H A C NMR Bl (g 1),

KL EY 2 SEY 1 o —XU R AR, B T
7" 8" AR R A R 2E A A R
FAR B, X G BEREL T, LA L
AT H-7" 5 H8" Z [l Al 40 12.7 Hz,
UL A Sl C-7" 5 C-8"" XUk Z Fy 7Y,
B, AL G 2 WA M2 I 1 BT RS54, fn 44 0 -

Bl H&wl-~2mmE0

Fig. 1 Chemical structures of compounds 1-2
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#£1 AW 1F2 K H(600 MHz,CD,0D) &"C NMR (150 MHz,CD,0D) ¥18

Table 1 '"H(600 MHz) and “C NMR(150 MHz) data of 1 and 2 in CD,0D
1 2
Position
On 8¢ Oy d¢

1 5.99(d,4.7) 93.2 d 5.95(d,4.5) 93.1d
3 6.30(s) 138.9d 6.27(s) 138.7 d
4 119.1 s 119.2 s
5 2.99(m) 33.4d 2.90(m) 33.2d
6a 2.17(m) 38.3 t 2. 14(m) 38.1 t
6b 1.99(m) 1.95(m)
7 5.35(dt,5.7,3.7) 76.3 d 5.28(dt,5.6,3.5) 76.2 d
8 2. 21 (overlap) 48.0 d 2. 15 (overlap) 47.9 d
9 2.27(m) 43.8d 2.08(m) 43.8 d
10a 3.75(dd,10.9,7.8) 61.8t 3.61(dd,10.8,7.8) 61.7t
10b 3.66(dd,10.9.6.3) 3.55(dd,10.8,6.3)
11a 3.89(d,12.6) 62.2 t 4.04(d,12.5) 62.3 t
11b 3.88(d,12.6) 4.03(d,12.5)
1’ 173.4 s 173.5 s
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1 2
Position
on ou d¢
2’ 2.25(overlap) 44.3 t 2.25(overlap) 44.2 t
3’ 2. 06 (overlap) 27.0d 2. 06 overlap) 26.9d
4'/5' 0.95(d,6.7) 22.8q 0.94(d,6.6) 22.8q
1" 127.3 s 128.0 s
276" 7.44(d,8.7) 131.4 d 7.55(d,8.7) 133.6 d
37/50 6.78(d.8.7) 117.0 d 6.73(d,8.7) 117.4 d
4" 161.5 s 160.2 s
7" 7.59(d,16.0) 146.8 d 6.88(d,12.7) 145.5 d
8" 6.32(d,16.0) 115.4 d 5.76(d,12.7) 117.4 d
9" 169.0 s 168.0 s

wEW3 LAIHPIR; ESI-MS m/z 413 [M +
Na]*,429 [M +K]*;'H NMR (600 MHz, CD,0D)
5:7.46 (1H,s,H-3),5.19(1H,d,J = 6.7 Hz, H-
1),4.66 (1H,d,J = 7.9 Hz,H-1'),3.67(3H,s,
OMe) ,3.56 (1H, m,H-10a) ,3.54 (1H, m,H-10b) ;
“C NMR (150 MHz,CD,0D) §:98.5(d,C-1),153. 4
(d,C-3),112.0(s,C4),36.4(d,C-5),33.4(t ,C-
6),28.6(t,C-7),44.2(d,C-8),44.3(d,C-9) ,66.6
(t,C-10),169. 6(s,C-11),100.4(d,C-1"),74.7(d,
C-2"),77.9(d,C-3") ,71.5(d,C4") ,78.3(d,C-5") ,62.7
(t,C-6"),51.7(q,0Me) , LI b Ht5 k'™ 4 xi ie
FAR—F B EZALE PR adoxoside,

wE4 [k K; ESI-MS m/z 591 [ M-
H] ;'H NMR (500 MHz, CD,0D) §:7.64 (1H,d,J
= 15.8 Hz,H-7""") ,6.35(1H,d,J = 15.8 Hz, H-
8""),6.31(1H,s,H-3),5.89(1H,d,J = 4.5 Hz,
H-1),4.54(1H,d,J = 8.1 Hz,H-1"") ,4.21(1H,d,
J = 11.8 Hz,H-11a) ,4.07(1H,d,J = 11.8 Hz, H-
11b),3.42(2H,m,H-10),2. 19(2H, m,H-2") ,2. 03
(1H, m, H-3'),0.94 (6H,d,J = 6.6 Hz, H4',
5');”C NMR (125 MHz,CD,0D) §:93.0(d,C-1),
140.6(d,C-3),115.3(s,C4),36.7(d,C-5),30.8
(t,C-6),28.1(t,C-7),43.7(d,C-8),44.9(d, C-
9),66.4 (t,C-10),69.8 (t,C-11),173.5(C-1"),
44.1(t,C2"),26.8(d,C3"),22.6(q,C4",5"),
101.5(d, C-1""),75.2(d,C2""),76.2(d,C-3""),
71.8(d,C4""),78.1(d, C5""),62.7(t,C6""),
127.1(s,C-1"""),131.2(d,C2""",6""") ,117.0(d,
C3""",5"") , 161.4 (s, C4"""),146.8 (d, C-7""),
114.8(d,C-8"""),168.2(s,C9""") . Lk F¥¥E 5

TR T o AR — B, MO E Al 2
( E) -p-coumaroyldihydropenstemide ,

HEWS H K K; ESI-MS m/z 471 [ M-
H] ;'H NMR (500 MHz, acetone-d, ) 8:5.45(1H,m,
H-12),3.67(1H,J = 12.5 Hz,H-23a) ,3.62(1H,J
= 12.5 Hz,H-23b),3.12(1H,dd,J = 11.0,5.0
Hz,H-3),0.98(3H,m,H-24) ,0.93(6H,d,J = 6.2
Hz,H-29 ,H-30),0.91 (3H, m,H-25),0.83 (3H,m,
H-26),0.76(3H,m,H-27) ;*C NMR (125 MHz, ace-
tone-dy) 6:39.2(t,C-1),27.8(t,C-2),78.6(d, C-
3),41.0(s,C4),48.9(d,C-5),18.6(t,C-6),34.6
(t,C7),37.6(s,C-8),48.0(d,C9),37.6(s, C-
10),23.2(t,C-11),130.4(d, C-12),135.8 (s, C-
13),42.6(s,C-14),28.7(t,C-15),25.3(1,C-16),
48.8(s,C-17),56.0(d,C-18),39.5(d,C-19),39.5
(d,C-20),31.1(t,C-21),37.5(t,C22),64.5(t,C-
23),13.2(q,C-24),16.4(q,C-25),17.8(q,C-26),
24.3(q, C-27),178.8 (s,C-28),17.8 (q, C-29),
21.5(q,C-30) . DA E%CHE5 Scmk' 9 18 X B A
— 5, WO ZAL G Y 3B,23- RS- B - 12-
J45-28-1% (33,23 -dihydroxyurs-12-en-28-oic acid) ,,

wEM6 FEKAR; ESI-MS m/z 457 [M +
H]",479 [M+Na]*,495 [M +K] " ;'H NMR (600
MHz,CD,0D) §:5.47(1H,s,H-12),3.39(1H,d,J
= 11.8 Hz,H-28a),3.32(1H,dd,J = 10.8,5.2
Hz,H-3),3.07(1H,d,J = 11.8 Hz,H-28b),1.34
(3H,s,H-27),1.08 (3H,s,H-26),1.06(3H, s, H-
23),0.99(3H,s,H-25),0.93(3H,d, J = 6.4 Hz,
H-30),0.83(3H,d, J = 6.3 Hz,H-29),0.76(3H,
s,H-24);”C NMR (150 MHz,CD,0D) §:40.4(t,C-
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1),27.8(1,C-2),79.3(d,C-3),39.6(s,C4),55. 4
(d,C-5),18.9(1,C-6),33.8(t,C-7) ,46.4(s,C-8),
62.8(d, C9),38.2 (s, C-10),202.0 (s, C-11),
131.2(d, C-12),167.1 (s, C-13) ,44.9 (s, C-14),
27.6(t,C-15),23.7(t,C-16),40.1(s,C-17),56. 1
(d,C-18),40.6(d,C-19),40.2(d,C20),31.5(t,
C-21),36.1(t,C22),28.6(q,C23),16.3(q, C-
24),17.0(q,C-25),18.6(q,C-26),20.9(q,C27),
69.9(t,C-28),17.8(q,C-29),21.5(q,C-30), LA
B Sk R o IR AR — B, B %A
W1 ilelatifol A

wEWMT HEkAK;ESI-MS m/z 457 [M +
H]*,479 [M+Na]*,495 [M +K]"*;'"H NMR (800
MHz,CD,0D) §:5.50(1H,s,H-12),3.39(1H,d, J
= 11.7 Hz,H28a),3.18 (1H,dd,J = 10.6,5.1
Hz,H-3),3.17(1H,d,J = 11.7 Hz,H-28b),1.41
(3H,s,H-27),1.14(6H,s,H23,26) ,0.99 (3H,s,
H-25),0.91 (6H, d, H-29,30),0.78 (3H, s, H-
24);"C NMR (200 MHz,CD,0D) §:40.8(t,C-1),
28.3(1,€2),79.9(d,C-3),40.7(s,C4),56.7(d,
C5),19.1(t,C-6),35.4(t,C-7),45.3(s,C-8),
63.6(d, C9),38.8 (s, C-10),203.1 (s, C-11),
129.2(d, C-12),173.7 (s, C-13),43.8 (s, C-14) ,
27.4(t,C-15),23.1(t,C-16),38.1(s,C-17) ,44.6
(d,C-18),46.7(t,C-19),32.4(s,C-20) ,34.2(t,C-
21),32.2(t,C-22),16.8(q,C-23),29.1(q,C24),
17.4(q,C-25),19.6(q,C26) ,24.3(q,C27),70.2
(t,C-28),33.9(q,C29),24.4(q,C30), LI ¥
Y5 SCHR R T X R AR B, MO E AL A R
11-oxoerythrodiol ,

&8 KA, ESI-MS m/z 303 [ M-
H] ;'H NMR (500 MHz, CD,0D) §:6.96 (1H,d,J
= 2.0 Hz,H2"),6.83(1H,dd,J = 8.1,2. 1 Hz,H-
6'),6.79(1H,d,J = 8.1 Hz,H-5"),5.89 (1H, br
sz,H-6),5.07 (1H,br s, H-8),4.89 (1H,d,J =
11.5 Hz,H-2) ,4.49(1H,d,J = 11.5 Hz,H-3);"C
NMR (125 MHz,CD,0D) §:85.1(d,C-2),73.7(d,
C-3),198.4(s,C4),165.2(s,C-5),96.3(d,C-6),
168.6(s,C-7),97.3(d,C-8),164.5(s,C-9),101. 8
(s,C-10),129.9(s,C-1"),115.9(d, C2"),147. 1
(s,C3"),146.3 (s, C4"),116.1(d, C-5"),120.9
(d,C-6") o DA bHicd S5 3ck " 5 o He A — 3,
WO AL A Y R AR R (taxifolin)

&9 MK AR, ESI-MS m/z 289 [ M-
H] ;'H NMR (500 MHz,CD,0D) §:6.83(1H,d,J
= 1.9 Hz,H-2"),6.75(1H,d,J = 8.1 Hz,H-5"),
6.71(1H,dd,J = 8.1,1.9 Hz,H-6") ,5.92(1H,d,J
= 2.1 Hz,H6),5.84(1H,d,J = 2.1 Hz,H-8),
4.54(1H,d,J = 7.5 Hz,H2),3.96(1H,m,H-3),
2.84(1H,dd,J = 16.5,5.5 Hz,H4a),2.50 (1H,
dd,J = 16.5,8.0 Hz, H4b) ;" C NMR (125 MHz,
CD,0D) §:82.8(d,C-2),68.8(d,C-3),28.5(t,C-
4),157.8(s,C-5),96.4(d,C6),157.6 (s,C-7),
95.5(d, C-8),157.9 (s, C9),100.8 (s, C-10),
131.2(s, C-1"),115.3(d, C2"),146.2 (s, C-3"),
146.9(s,C4"),116.1(d, C-5"),120.1(d, C-6"),
Db 45 Sk o R AR — B, s %Ak
G ILASER (catechin)

& 10 8 K ; ESI-MS m/z 289 [ M-
H];'H NMR (500 MHz, CD,0D) 8:6.97 (1H,d, J
= 1.8 Hz,H2"),6.79(1H,dd,J = 8.0,1.7 Hz,H-
5'),6.78(1H,d,J = 8.0 Hz,H-6"),5.93(1H,d,J
= 2.3 Hz,H6),5.91(1H,d,J = 2.3 Hz,H=8),
4.80(1H,s,H-2),4.17(1H,m,H-3) ,2.87(1H,dd,
J =16.5,4.5 Hz,H4a) ,2.72(1H,dd,J = 16.5,
2.5 Hz,H4b) ;”C NMR (125 MHz,CD,0D) §:79. 8
(d,C-2),67.5(d,C-3),29.3(t,C4),158.0(s,C-
5),95.9(d,C6),157.6(s,C-7),95.9(d, C-8),
157.4(s,C9),100.1 (s, C-10),132.3 (s, C-1"),
115.3(d, C-2"),146.2 (s, C3"),146.7 (s, C4"),
115.9(d, C5"),119.4 (d,C-6"), Dk % 53¢
[ SIER ORI B N L & ST Y A X 7/ DSE I | IS
% (epicatechin) ,

& 11 WAk K; ESI-MS m/z 435 [ M-
H] ;'H NMR (500 MHz,CD,0D) §:6.98 (1H,d,J
= 1.9 Hz,H-2'),6.89(2H,d,J = 8.0 Hz,H=2"",
6''),6.79 (1H,dd,J = 8.0,1.9 Hz, H-5'),6.77
(1H,d,J = 8.0 Hz,H-6"),6.60 (1H,d,J = 8.0
Hz,H-3"",5""),6.20 (1H,s,H2") ,4.81 (1H, s, H-
2),4.59(1H,d,J = 5.7 Hz,H9),4.22(1H,s, H-
3),3.07(1H,m,H-10) ,3.06(1H,dd,J = 16.0,7.0
Hz,H4a),2.86 (3H, m, H4b, 10a,10b) ;" C NMR
(125 MHz,CD,0D) §:79.7(d,C-2),66.6(d,C-3),
29.5(t,C4),105.2(s,C4a),153.4(s,C-5),96.3
(d,C-6),152.0(s,C-7),106.0(s,C-8),157.2 (s,
C-8a),35.2(d,C9),38.4(t,C-10),170.8 (s, C-
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11),131.9(s,C-1"),115.0(d, C-2"),145.7 (s, C-
3),145.9(s,C4'),116.0(d, C-5"),119.2(d, C-
6'),134.6(s,C-1""),128.9(d,C-2"",6"") ,157. 4(s,
C4""),116.4(d,C-3",5") . PL_E%ed-5 30k 17
TE X REJEAR — B, s e izt S W RILAR-[7
8-be ] -4B-(4-FHH) - A2 (3H ) -ML R [ epicate-
chin-( 7, 8-bc )-4B-( 4-hydroxyphenyl ) -dihydro-2
(3H) -pyranone | ,,

& 12 [k K; ESI-MS m/z 191 [ M-
H] ;'H NMR (500 MHz, acetone-d,) §:7.84(1H,d,
J =9.5Hz,H4),7.19(1H,s,H-8),6.79 (1H, s,
H-5),6.17(1H,d,J = 9.5 Hz,H-3),3.89(3H,s,
OCH,) ;”C NMR (125 MHz,acetone-d,) 8:161.2(s,
C2),113.3(d,C-3),144.6 (d,C4),109.9 (d, C-
5),145.8(s,C-6),151.1(s,C-7),103.6(d,C-8),
151.6(s,C9),112.0(s,C-10),56.6(q,0CH,) ., LA
A Sk G o IR A — B, i e e %A
YoM A E 55 2 (scopoletin )

wEW 13 [k K; ESI-MS m/z 151 [ M-
H] ;'H NMR (600 MHz, CD,0D) §:7.86(2H,d,J
= 8.1 Hz,H-2,6),6.81(2H,d,J = 8.1 Hz,H-3,
5),3.84 (3H, s, OCH,);"” C NMR (150 MHz,
CD,0D) §:122.2(s,C-1),132.7(d,C-2,6),116. 1
(d,C-3,5),163.5(s,C4),168.7(s,C-7),52.2(q,
C-8) o A EHH -5 Sk 3 Xk B A — 3, i
TEZACE W R 2 R H R H G ( methylparaben)

& 14 [k R; ESI-MS m/z 191 [ M-
H];'H NMR (500 MHz, CD,0D) §:7.59(1H,d,J
=16.0 Hz,H-7),6.78 (2H,d,J = 8.4 Hz, H2,
6),6.80(2H,d,J = 8.4 Hz,H-3,5),6.29(1H,d,J
= 16.0 Hz,H-8) ,4.20(2H,q,J = 7.5 Hz,H-1"),
1.29(3H,t,J = 7.5 Hz,H-2") ;" C NMR(125 MHz,
CD,0D) §:127.1(s,C-1),131.1(d,C-2,6),115.3
(d,C-3,5),161.2(s,C4),146.3(d,C-7),116.8
(d,C-8),169.3(s,C9),61.4(t,C-1"),14.6(q, C-
2') o RL K SemRtT R X R AR — B,
FEZAEY R (E)-XFF G LR (E) -p-coumarinic
acid ethyl ester] ,

wEW15 Joags i (HEL) ;ESI-MS m/z 163
[M-H] ;'H NMR (500 MHz,CD,0D) §:7.58(1H,
d,J] =15.6 Hz,H-7),7.43(2H,d,J = 7.8 Hz,H-
2,6),6.79(2H,d,J = 7.9 Hz,H-3,5),6.28(H,d,
J = 15.6 Hz,H-8) ;" C NMR(125 MHz,CD,0D) §:

127.3(s,C-1),131.1(d,C2,6) ,116.8(d,C-3,5),
161.1(s, C4),146.4 (d,C7),115.8 (d, C-8),
171.5(5,C9) o DL E%CE 55 Scilik '™ #3818 L A
— 3, B R YR (E) - EF G R ] (E) -p-cou-

marinic acid | ,
S 30k
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