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Triterpenes and phenolic acids from roots of Salvia kiaometiensis
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Abstract: Objective To study the chemical constituents of the roots of Salvia kiaometiensis, which was used as S. miltiorrhiza.
Methods Compounds were isolated and identified by a variety of chromatographic techniques and spectroscopic methods. Results
Fifteen compounds were obtained and identified as (2a,30)-dihydroxy-3,24-(isopropylidenedioxy) urs-12(13),20(29)-diene-28-oic
acid (1), 2a,3a-dihydroxyurs-12-ene-28-olic acid (2), euscaphic acid (3), 2a-hydroxyursolic acid (4), hyptadienic acid (5), serrulatin E
(6), oleanolic acid (7), 3,3'-diethoxy rosmarinic acid (8), clinopodic acid B (9), rosmarinic acid (10), (Z,E)-2-(3,4- dihydroxyphenyl)
ethenyl ester (11), caffeic acid (12), caffeic acid ethyl ester (13), 2',4"-dihydroxychalcone (14), and 4-hydroxy-benzoic acid pentacosyl
ester (15). Conclusion S. kiaometiensis has similar phenolic acids with S. miltiorrhiza. Compound 1 is a new compound named
kiaometic acid. All compounds are isolated from this plant for the first time.
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oic acid, 1]. 2a,30- ~F2IEAE R -12-4%-28-F8 (20,30~
dihydroxyurs-12-ene-28-olic acid, 2). euscaphic acid
(3). 20-F2FERERER (2a-hydroxyursolic acid, 4).

LI XUEER (hyptadienic acid, 5)+ serrulatin E (6)+
FFEUREE (oleanolic acid, 7). 3,3- A FERIER
R (3,3'-diethoxy rosmarinic acid, 8) clinopodic acid
B (9). KIEFRBL (rosmarinic acid, 10). (Z,E)-2-(3,4-
TRERE)LHAER [(ZE)-2-3,4-dihydroxy-
phenyl) ethenyl ester, 11]- MIHEER (caffeic acid, 12)
WNMERR 2.1 (caffeic acid ethyl ester, 13). 2/.4'-—
FEAHE (2',4'-dihydroxy-chalcone, 14), 4-f2%
KR — + HBE ( 4-hydroxy-benzoic acid
pentacosyl ester, 15). HH{LAEW 1 JuHTBE R b
=1, wmaNEFZR, ELEMENE IR
MiEFEY A2 LS8 F B SN
M RALE W -

1 X544

Waters Autospec Premier 776 i i { (3£
Waters A @ ); Bruker DRX 500 MHz # i H: PR A (Fi
+ Bruker /A 5] AR (100~200. 200~300
H) MR HEER (GFss) 1 HH BiGF B ARk
HIRAF]; Sephadex LH-20, Fii+t: GE Healthcare /A
H; MCI AR (75~150 mm), HA Mitsubishi
Chemical Corporation; FT A WL B N Tolk4k,
LA EH

HEYEON LI ZHR, T 2014 4 10 KA
ZEMEIET IR B4 L EFREN, f&nm Ry
Be 2 W R EUR 2 NETER R BB /12
Salvia kiaometiensis Lévl. 1M, #rA (2014008)
BT 25 P R 2 B TR VR S AR AR TR
2 ERESE

FRELCT A 20 (16.0 kg) ¥ HE)5 H 86%
P EEIRBEA S R, PR AR ARSI E 1332 g,
FZE /KT IR 8 5 NS5 B S IR R AR 3 4K
IBETR LBE R 480 g, ZZEEUARER: (100~
200 H) A, DUAHBE-BEER L85 (20 01, 10 ¢
1701050003000 1014 153, 155 FFEE
BBEEVERL, £ TLC Rl & AR 7245 11 DLy
(A~K).

D (21 @) MHAEERAE O CHIMEE-TER &
fig 110 1) 434 3 A4 D1~D3, D2 SrEiRH:
W CHmBR-BERR B8 16 2 1. &A5-HEE 250 0 1)
BEMEEP 15 (292 mg).

F (51 @) #ArERAEmil ChlibE-Eg 4
P13 0 1—1: D RIS N 4 NS, F4 SREIREE
O CH B -BE R 218 20 @ 1) 153 3 N Fda~
Fdc, F4b SERAERE ChyhBE-BEIR ZFE 20 & 1.
S A5-TNEE 30 1 1) f46E 13 (300 mg). Fdc &
IR AT 3l CRMTEE-BEER 408 20 @ 1) 1533 MM
4y Fdcl1~F4c3, Fac3 SrERAEEIE CfilBe-BE iR
ZBE 10 0 1D, MCI A il (FIEE-7K 6 1 4.7 1 3.8 ¢
2,10 : 0)18 10 N4, 5 2 2734 Sephadex LH-20
L&Y 14 (13 mg) . 2 9 4H41%4 Sephadex LH-20
AR EAE (3l CHMBE-BER ClE 10 0 D 5468
7 (410 mg).

G (55 @) ¥ G rE AT il Ch v k- P9 R 3.5
1—1 1) BV 5 N G1~GS, G2 &kt
JRERE it CHtE-TR A 2 0 1) 208 7 NS Ga~
G2g, G2¢ & MCI il (HEE-/K 6 1 4.7 3.8 :
2.10:0) 15 6 M G2c1~G2c6, G2c5 Fl G2c6
G R RERAT IS CEG-FEE 30 1. Ak
BEPR .06 2 - 1. & A5-AEE 10 © D 4659 3 (340
mg) fl 6 (53 mg). G2e £ MCI H 1% (HEE-/K 6
4. 7:3.8:2.10:0), RO CGEA5-HE
15:1) BUEY 4 (67 mg). G2g 4 MCI ki
(FEE-/K 614, 7:3,8:2, 10:0), FEIH: ML
CAF-BERR B8 2 0 1. &45-HEE 80 : 1) Bk &
Y5 (39 mg) f12 (12 mg). G4 £ Sephadex LH-20
5N 6 N5 G4a~Gaf, Gdc & Sephadex LH-20
ARk ARt CEA-HEE 20 1 1D 84664 8 (66
mg); G4d & MCI A3 (FFEE-7K 6 0 4.7 1 3.8 ¢
2. 10:0) 53L& 12 (234 mg): GAf BHEN
Kt CEAG-FEE 20 0 1) B46E% 11 (400 mg).
G5 3L 32 g, JUMPIRYIT, #EERIN 2 D FE R, B
2 g SR A (E-A 10 01D 538 2 M
4%, 34 Sephadex LH-20 FIEERK: (i (&4)5-
HEE 30 0 1+0.1% MR 3HE4 9 (500 mg)
10 (730 mg)-

K (77 g) #h &R A CH05-FEE 35 .
1-0: 1D KB N 10 A4y, B2 AnakEhE
ARt (U7 -FEE 50 0 120 0 1. Ay fk- 7
6:1—=2: 1), BRFEGOE (FE-FM1: 1D 54k
A1 (22.6 mg).

3 HHEE

& 1. AlE R, ESI-MS m/z: 549 [M+

Na]"; HR-ESI-MS m/z: 549.356 5 [M+Na]" Gi+5.{H
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N 549.355 6); 'H-NMR (500 MHz, CD;0D) ¢: 5.28
(1H, t, J = 3.5 Hz, H-12), 4.67 (1H, s, H-30a), 4.62
(1H, s, H-30b), 3.90 (1H, ddd, J = 2.8, 4.0, 11.7 Hz,
H-2), 3.77 (1H, d, J = 2.5 Hz, H-3), 3.66 (1H, d, J =
12.1 Hz, H-23a), 3.38 (1H, d, J = 12.1 Hz, H-23b),
1.02 (3H, d, J = 6.5 Hz, 29-Me), 0.85 (3H, s, 25-Me),
1.20 (3H, s, 27-Me), 1.37 (3H, s, 2-Me), 1.42 (3H, s,
3'-Me), 1.03 (3H, s, 26-Me), 0.74 (3H, s, 23-Me);

BC-NMR (125 MHz, CD;OD) &: 180.9 (s, C-28),
154.5 (s, C-20), 139.5 (s, C-13), 127.1 (d, C-12),
105.3 (t, C-30), 99.7 (s, C-1"), 77.6 (d, C-3), 68.9 (t,
C-24), 65.9 (d, C-2), 56.6 (d, C-18), 49.0 (d, C-9),
43.5 (s, C-14), 43.2 (d, C-5), 48.2 (s, C-17), 42.8 (4,
C-1), 41.0 (s, C-4), 40.4 (t, C-22), 39.2 (s, C-8), 38.5
(d, C-19), 37.1 (s, C-10), 34.0 (t, C-7), 33.3 (t, C-21),
29.8 (q, C-2'), 29.2 (t, C-15), 25.3 (t, C-16), 24.4 (t,
C-11), 23.9 (q, C-27), 19.2 (q, C-3"), 18.6 (t, C-6),
17.9 (q, C-25), 17.7 (q, C-26), 17.2 (q, C-23), 16.8 (q,
C-29). ZMNWEVPIEFRIESED 20,30,24-
trlhydroxyurs 12(13),20(29)-diene-28-oic acid methyl
ester MEONMIL, REMEY 1 iZib&mE T 2
ANHEE [6c 29.8 (C-2'), dc 19.2 (C-3)] 1 1 DRk
[0c99.7 (C-1)], 2T 1 MRS, ELEW1 =
RSP RE AR H-24 (0y 3.66, 3.88), H-2' (dy
1.37), H-3' (0 1.42) 5 C-1"(6¢ 99.7), H-2' (64 1.37) 5
C-3' (5c 19.2), H-3' (0 142) 5 C-2' (0c 29.8) &
HMBC #H5¢ (Bl 1), B 2 ASFEFIZ=RE LT
Xt 3 A0 24 frpdidiatd k. B, a1
LR E N (20,30)- —FHE-3,24- 7 T P 5k 5k

AESL-12(13),20(29)- J#i-28-1%, v AT SIS .

HO,,

1 L& 1 89X HMBC 8%
Fig.1 Key HMBC correlations of compound 1
tEY 2. AEHA; ESI-MS m/z: 495 [M+
Na]+o 'H-NMR (500 MHz, CD;0D) ¢: 5.32 (1H, t, J =
3.5 Hz, H-12), 3.96 (1H ddd, J = 3.1, 4.2, 11.0 Hz,
H-2), 3.35 (1H, d, J = 2.2 Hz, H-3), 1.16, 1.02, 1.01,

0.99, 0.89, 0.86 (% 3H, s, 29, 27, 24, 25, 23, 26-Me),
0.92 (3H, d, J = 6.5 Hz, 30-Me): *C-NMR (125 MHz,
CD;0D) 6: 181.7 (s, C-28), 139.7 (s, C-13), 126.7 (d,
C-12), 80.0 (d, C-3), 67.1 (d, C-2), 54.4 (d, C-13),
493 (d, C-5), 48.6 (d, C-9), 48.4 (s, C-17), 43.4 (s,
C-14), 42.9 (t, C-1), 42.6 (d, C-20), 40.9 (d, C-19),
40.4 (s, C-4), 39.5 (s, C-10), 39.4 (s, C-8), 38.1 (t,
C-22), 31.7 (t, C-15), 29.2 (q, C-23), 29.1 (t, C-21),
25.3 (t, C-16), 24.4 (t, C-11), 24.1 (q, C-27), 22.5 (q,
C-24), 21.6 (g, C-30), 19.1 (t, C-6), 34.2 (t, C-7), 17.8
(q, C-26), 17.6 (q, C-25), 17.1 (q, C-24). LA EiiE%
o 5 SRR E R A — ), e =LA 2 8 20,30-
TRRIERE - 12-05-28- 1R

&Y 3: AEMA; ESI-MS miz: 511 [M+
Na]". '"H-NMR (500 MHz, CD;0D) &: 5.32 (1H, brs,
H-12), 3.96 (1H brd, J = 11.4 Hz, H-2), 3.37 (1H, d,
J=1.9 Hz, H-3), 1.37, 1.22, 1.01, 1.01, 0.89, 0.81 (%
3H, s, 29, 27, 24, 25, 23, 26-Me), 0.95 (3H, d, J= 6.7
Hz, 30-Me); "*C-NMR (125 MHz, CD;0D) §: 181.0
(s, C-28), 140.0 (s, C-13), 129.4 (d, C-12), 80.1 (d,
C-3), 73.6 (s, C-19), 67.2 (d, C-2), 55.1 (d, C-18), 49.5
(d, C-5), 49.3 (s, C-17), 48.2 (d, C-9), 43.0 (d, C-20),
42.7 (s, C-14), 42.4 (t, C-1), 41.2 (s, C-4), 39.4 (s,
C-10), 39.3 (s, C-8), 39.0 (t, C-22), 34.0 (t, C-7), 29.6
(t, C-15),29.2 (q, C-23), 27.3 (t, C-11), 27.1 (g, C-29),
26.6 (t, C-16), 24.9 (q, C-27), 24.7 (t, C-21), 22.4 (q,
C-24), 19.3 (t, C-6), 17.5 (g, C-25), 16.9 (q, C-30),
16.6 (q, C-26). LA Lkl 5 S0k A —
], M¥EENEYI N euscaphlc acid.

%é\% 4: WOEAE; "H-NMR (500 MHz,
CsDsN) &: 5.44 (1H, s, H-12), 4.08 (1H, brs, H-2),
3.39 (1H, d, J = 8.8 Hz, H-3), 2.60 (1H, d, J = 10.9
Hz, H-18), 1.26, 1.19, 1.06, 1.02 (% 3H, s, 29, 27, 25,
24-Me), 0.96 (9H, overlapped, 23, 26, 30-Me);
BC-NMR (125 MHz, CsDsN) d: 180.0 (s, C-28), 139.3
(s, C-13), 125.6 (d, C-12), 83.9 (d, C-3), 68.7 (d, C-2),
56.0 (d, C-5), 53.6 (d, C-18), 48.2 (s, C-17), 48.1 (d,
C-9), 48.0 (t, C-1), 42.6 (s, C-14), 40.1 (s, C-8), 39.9
(s, C-4), 39.5 (d, C-19), 39.4 (d, C-20), 38.5 (s, C-10),
37.5 (t, C-22), 33.6 (t, C-7), 31.1 (t, C-11), 29.4 (q,
C-24), 28.7 (t, C-15), 24.9 (t, C-16), 24.0 (q, C-27),
23.8 (t, C-6), 21.5 (g, C-29), 18.9 (t, C-21), 17.8 (q,
C-23), 17.6 (q, C-25), 17.5 (q, C-26), 17.0 (g, C-30).
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DL_E RO 5 S iE A -3, M e s
Y14 20-F2 3L RE R .

th&W 5: AEKAR; ESI-MS miz: 493 [M+
Na]*. 'H-NMR (500 MHz, CD;0OD) &: 5.42 (1H, s,
H-3), 5.30 (1H, brs, H-12), 4.20 (1H, dd, J = 14.7, 1.4
Hz, H-1b), 4.11 (1H, dd, J = 14.7, 1.4 Hz, H-1a),
2.60 (1H, td, J = 13.4, 4.5 Hz, H-16a), 2.51 (1H, s,
H-18), 1.37, 1.22, 1.17, 1.06, 0.98, 0.86 (% 3H, s, 29,
27, 25, 24, 23, 26-Me), 0.95 (3H, d, J = 6.7 Hz,
30-Me); "*C-NMR (125 MHz, CD;0D) J: 182.3 (s,
C-28), 156.1 (s, C-2), 140.3 (s, C-13), 135.2 (d, C-3),
129.5 (d, C-12), 73.5 (s, C-19), 64.4 (d, C-5), 61.4 (t,
C-1), 55.3 (d, C-18), 51.8 (s, C-10), 49.9 (s, C-17),
444 (d, C-9), 43.4 (s, C-14), 43.1 (d, C-20), 42.9 (s,
C-8), 42.7 (s, C-4), 39.0 (t, C-22), 35.3 (t, C-7), 30.3
(q, C-23), 30.0 (t, C-15), 27.7 (t, C-11), 27.3 (t, C-16),
27.1 (g, C-27), 26.6 (t, C-21), 25.6 (q, C-29), 21.9 (q,
C-24), 19.2 (g, C-25), 19.1 (q, C-26), 18.3 (t, C-6),
16.6 (q, C-30). LAl 3 il 2t 5 SOk odE 2 A —
I, W% E 5 NLE UG .

tEY 6: AEHA; ESI-MS m/z: 529 [M+
Na]". 'H-NMR (500 MHz, CDCl;) &: 4.2 (1H, s,
H-12), 3.74 (IH, m, H-2), 3.06 (1H, d, J = 9.5 Hz,
H-3), 1.01 (3H, s, 23-Me), 0.84 (3H, s, 24-Me), 1.06
(3H, s, 25-Me), 1.21 (3H, s, 26-Me), 1.42 (3H, s,
27-Me), 0.92 (3H, s, 29-Me), 0.98 (3H, s, 30-Me);
BC-NMR (125 MHz, CDCL) 6: 179.1 (s, C-28), 91.6
(s, C-13), 83.7 (d, C-3), 69.0 (d, C-2), 64.8 (d, C-12),
55.3 (d, C-5), 51.9 (s, C-18), 44.7 (d, C-9), 45.3 (s,
C-17), 42.4 (s, C-8), 39.3 (s, C-4), 43.1 (s, C-14), 31.8
(s, C-20), 37.8 (s, C-10), 46.4 (t, C-1), 39.3 (t, C-19),
343 (t, C-7), 33.9 (t, C-21), 29.4 (t, C-15), 28.9 (t,
C-11), 21.3 (t, C-16), 27.5 (t, C-22), 17.7 (t, C-6), 28.9
(q, C-23), 16.6 (q, C-24), 17.9 (q, C-25), 18.9 (q,
C-26), 20.2 (q, C-27), 23.6 (g, C-29), 33.2 (q, C-30).
DL s 5 ScikaiiE — 5, S ER A 6
N serrulatin E.

& 7. A K 'HANMR (500 MHz,
CsDsN) 6: 5.49 (1H, brs, H-12), 3.44 (1H, m, H-3),
1.02 (6H, s, 23, 24-Me), 0.90 (3H, s, 25-Me), 0.95
(3H, s, 26-Me), 1.01 (3H, s, 27-Me), 1.24 (3H, s,
29-Me), 1.28 (3H, s, 30-Me); "“C-NMR (125 MHz,
CsDsN) d: 179.9 (s, C-28), 144.6 (s, C-13), 122.3 (d,

C-12), 77.9 (d, C-3), 55.6 (d, C-5), 47.9 (d, C-9), 47.8
(s, C-17), 46.5 (t, C-19), 46.3 (s, C-14), 42.0 (d, C-18),
41.8 (s, C-8), 39.5 (s, C-4), 39.2 (t, C-1), 38.7 (s,
C-10), 37.2 (t, C-21), 34.0 (t, C-7), 33.1 (t, C-22), 33.0
(s, C-20), 30.7 (g, C-29), 28.6 (t, C-15), 28.1 (t, C-2),
27.9 (g, C-23), 26.0 (t, C-11), 23.6 (g, C-30), 23.5 (q,
C-27), 23.4 (t, C-16), 18.6 (t, C-6), 17.2 (q, C-26),
16.3 (q, C-24), 15.3 (q, C-25). LA Ly $i g 5 ik
B HA ), M AY T N R
&Y 8: FAFGEK; 'H-NMR (500 MHz,
CD;COCDs) d: 7.58 (1H, d, J = 15.9 Hz, H-7"), 7.17
(1H, d, J = 2.0 Hz, H-2'), 7.05 (1H, dd, J = 8.0, 2.0
Hz, H-6'), 6.86 (1H, d, J = 8.0 Hz, H-5), 6.81 (1H, d,
J=2.1 Hz, H-2), 6.75 (1H, d, J = 8.0 Hz, H-6), 6.63
(1H, dd, J = 8.0, 2.0 Hz, H-5), 6.30 (1H, d, J = 15.9
Hz, H-8"), 5.16 (1H, dd, J = 8.0, 5.0 Hz, H-8), 3.05
(2H, m, H-11), 4.13 (4H, m, 2X-OCH,CHs), 1.19
(6H, m, 2 X -OCH,CH;): "“C-NMR (125 MHz,
CD;COCDs) d: 170.3 (s, C-9), 166.8 (s, C-9'), 149.0
(s, C-3"), 146.8 (d, C-7"), 146.3 (s, C-4"), 145.7 (s,
C-3), 144.9 (s, C-4), 127.3 (s, C-1), 125.7 (s, C-1"),
122.8 (d, C-6"), 121.6 (d, C-6), 116.3 (d, C-2), 115.9
(d, C-5), 115.5 (d, C-5"), 115.2 (d, C-8'), 114.6 (d,
C-2"), 74.0 (d, C-8), 37.5 (t, C-7), 61.5 (t, -OCH,),
15.0 (q, CH3). LA Ly %ds 5 ki A —
], WA 8 N33 - LR ER.
EW 9: HEERY; ESI-MS m/z: 397
[M—+Na]". "H-NMR (500 MHz, CD;0D) §: 7.58 (1H,
d, J=15.9 Hz, H-7"), 7.07 (1H, d, J = 1.7 Hz, H-2"),
6.95 (1H, dd, J = 8.2, 1.8 Hz, H-6"), 6.78 (1H, d, J =
8.2 Hz, H-5'), 6.71 (1H, d, J = 1.7 Hz, H-2), 6.68 (1H,
d, J = 8.1 Hz, H-5), 6.57 (1H, dd, J = 8.1, 1.7 Hz,
H-6), 6.27 (1H, d, J = 15.9 Hz, H-8"), 5.22 (1H, dd,
J=1.5,5.2 Hz, H-8), 3.02 (2H, m, H-7), 3.68 (3H, s,
OCH;); “C-NMR (125 MHz, CD;OD) ¢: 172.2 (s,
C-9), 169.3 (s, C-9'), 149.8 (s, C-3), 147.9 (s, C-3"),
146.8 (d, C-7"), 146.2 (s, C-4"), 145.4 (s, C-4), 128.7
(s, C-1), 127.6 (s, C-1"), 123.6 (d, C-6), 121.8 (d,
C-6"), 117.5 (d, C-2"), 116.5 (d, C-2), 116.3 (d, C-5),
115.2 (d, C-8), 114.1 (d, C-5), 74.6 (d, C-8), 52.6 (q,
OCH3), 37.8 (t, C-7). LA iR &t 5 SOk iE e A —
U, W E A 9 4 clinopodic acid B.
WA 10: R FAHPRYS; "H-NMR (500 MHz,
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CD;0D) d: 7.57 (1H, d, J = 15.9 Hz, H-7"), 7.07 (1H,
d, J= 1.7 Hz, H-2'), 6.97 (1H, dd, J = 8.2, 1.7 Hz,
H-6'), 6.80 (1H, d, J = 8.2 Hz, H-5"), 6.77 (1H, d, J =
1.7 Hz, H-2), 6.72 (1H, d, J = 8.1 Hz, H-5), 6.64 (1H,
dd, J = 8.1, 1.7 Hz, H-6), 6.29 (1H, d, J = 15.9 Hz,
H-8'), 5.21 (1H, dd, J = 8.3, 4.3 Hz, H-8), 3.08 (2H,
m, H-7); "C-NMR (125 MHz, CD;0D) 6: 167.1 (s,
C-9"), 148.3 (s, C-4), 146.3 (d, C-7'), 145.4 (s, C-3),
144.8 (s, C-3"), 143.9 (s, C-4), 127.9 (s, C-1), 126.3 (s,
C-1"), 121.8 (s, C-6"), 120.4 (d, C-6), 116.2 (d, C-2),
115.1 (d, C-5), 114.9 (d, C-8), 113.8 (d, C-5"), 113.0
(d, C-2"), 73.3 (d, C-8), 36.5 (t, C-7). LA by 1 K4l
53k ARE A -5, M A 10 k%

&Y 11 TR BESI-MS m/z: 337 [M+
Na]". 'H-NMR (500 MHz, CD;COCDs) &: 7.73 (1H,
d, J =159 Hz, H-7"), 7.36 (1H, d, J = 2.0 Hz, H-2),
7.26 (1H, d, J= 7.2 Hz, H-7), 7.25 (1H, d, J = 2.0 Hz,
H-2), 7.12 (1H, dd, J = 8.2, 2.0 Hz, H-6), 7.00 (1H,
dd, J = 8.2, 2.0 Hz, H-6"), 6.90 (1H, d, J = 8.0 Hz,
H-5), 6.82 (1H, d, J = 8.2 Hz, H-5"), 6.51 (1H, d, J =
159 Hz, H-8'), 5.67 (1H, d, J = 7.2 Hz, H-8);
BC-NMR (125 MHz, CD;COCDs) 8: 164.4 (s, C-9'),
149.4 (s, C-4), 148.1 (d, C-7"), 146.4 (s, C-3), 145.6 (s,
C-3"), 145.4 (s, C-4'), 132.8 (d, C-7), 127.3 (s, C-1),
123.2 (s, C-1), 122.5 (d, C-6), 119.3 (d, C-6"), 117.0
(d, C-2), 116.4 (d, C-5), 116.0 (d, C-5"), 115.4 (d,
C-2), 113.9 (d, C-8), 112.5 (d, C-8"). L it ¥di 5
SRR E R A M, M EhAEw 1A
(Z,E)-2-(3,4-—F2FRIL) L IR HETS -

WE 12: EEaAHIREE CFED; "H-NMR
(500 MHz, CD;0D) &: 6.74 (1H, d, J = 15.9 Hz, H-7),
6.25 (1H, d, J = 2.0 Hz, H-2), 6.14 (1H, dd, J = 8.2,
1.9 Hz, H-6), 5.99 (1H, d, J = 8.2 Hz, H-5), 5.43 (1H,
d, J=15.9 Hz, H-8); >C-NMR (125 MHz, CD;0D) §:
171.1 (s, C-9), 149.4 (s, C-3), 147.0 (d, C-7), 146.7 (s,
C-4), 127.7 (s, C-1), 122.8 (d, C-6), 116.5 (d, C-5),
115.5 (d, C-8), 115.1 (d, C-2). VLB it 5 Cik
IEFEA ), W & 12 SR .

&Y 13: A4k, 'TH-NMR (500 MHz,
CD;0D) ¢: 7.55 (1H, d, J = 15.9 Hz, H-7), 7.06 (1H,
d, J = 1.8 Hz, H-2), 6.96 (1H, dd, J = 8.2, 1.8 Hz,
H-6), 6.80 (1H, d, J = 8.2 Hz, H-5), 6.26 (1H, d, J =

15.9 Hz, H-8), 4.23 (2H, q, J = 7.1 Hz, OCH,), 1.32
(3H, t, J = 7.1 Hz, CH;); "“C-NMR (125 MHz,
CD;0D) 6: 168.0 (s, C-9), 148.1 (s, C-3), 145.4 (s,
C-4), 145.3 (d, C-7), 126.4 (d, C-6), 121.6 (s, C-1),
115.1 (d, C-2), 113.9 (d, C-5), 113.8 (d, C-8), 60.1 (t,
OCHy), 13.3 (q, CH3). L34 5 ek HoE &
A5, W% e AL A 13 MnHERR 2B

& 14 FEEIREE (EU-HED;
'H-NMR (500 MHz, CDCl) 6: 7.91 (1H, d, J = 15.5
Hz, H-6'), 7.87 (1H, d, J = 8.3 Hz, H-B), 7.67 (2H, d,
J=13.5Hz, H-3, 5), 7.60 (1H, d, J = 15.5 Hz, H-a),
7.46 (3H, m, H-2, 4, 6), 6.48 (2H, s, H-3', 5');
BC-NMR (125 MHz, CDCl;) 6: 192.1 (s, C = O),
166.4 (s, C-2), 163.3 (s, C-4'), 144.7 (d, C-p), 134.7
(s, C-1), 132.1 (d, C-6'), 130.8 (d, C-4), 129.0 (d, C-2,
6), 128.6 (d, C-3, 5), 120.3 (d, C-0), 114.3 (s, C-1"),
108.1 (d, C-5"), 103.7 (d, C-3"). DALy it 54 5 STk
POBERA ), M E Y 14 2 4RI
ECRENTT

A 15 Afilik; ESI-MS m/z: 511 [M+
Na]". '"H-NMR (500 MHz, CDCl;) 6: 7.09 (2H, d, J =
8.4 Hz, H-2, 6), 6.79 (2H, d, J = 8.4 Hz, H-3, 5), 4.27
(2H, t, J = 7.0 Hz, H-8), 2.88 (2H, t, J = 7.1 Hz, H-9),
231 (2H, t, J = 7.6 Hz, H-10), 1.62 (2H, m, H-11),
1.32 (40H, m, H-12~31), 091 3H, t, J = 7.0 Hz,
H-32); C-NMR (125 MHz, CDCL) J: 174.1 (s, C-7),
154.4 (s, C-4), 130.0 (d, C-2, 6), 129.9 (d, C-3, 5), 115.3
(s, C-1), 65.0 (t, C-8), 22.7~34.4 (t, C-9~31), 14.1 (q,
C-32). HEM%EN 4-FRHIRHIR 1 HE.
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