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Studies on triterpenoids from Verbena officinalis

XIE Angqi, LI Jie, LIANG Yonghong, LIU Jianqun, PENG Caiying, SHU Jicheng
Jiangxi University of Chinese Medicine, Nanchang 330004, China

Abstract: Objective To investigate the triterpenoids in the ethyl acetate of Verbenae Herba. Methods The compound were isolated
and purified by column chromatography of normal silica, Sephadex LH-20 gel and semi-prepared HPLC. The isolated compounds
were elucidated on the basis of the physicochemical properties, spectral data, X-ray and literature comparisons. Results Nine
triterpenoids were isolated, their structures were identified as 3o-hydroxy-24-O-vinyl-ursulan-12-en-28-acid (1), 20,3p,23-
trihydroxyoleana-11,13(18)-dien-28-oic acid (2), 3pB,190,30-trihydroxyurs-12-en-28-oic acid (3), xiongterpene (4), 20,3p,23-
trihydroxylurs-12,18-dien-28-oic acid B-D-glucopyranoside (5), 19a-hydroxyasiatic acid (6), nigaichigoside F1 (7), ursolic acid (8),
and euscaphic acid (9). Conclusion Compound 1 was a new compound, named veboffitrol A, and compounds 2—7 were the first
time isolated from this genus.

Key words: Verbena officinalis L.; triterpene; veboffitrol A; 2a,3p,23-trihydroxyoleana-11,13(18)-dien-28-oic acid; xiongterpene;
190-hydroxyasiatic acid
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Fig. 1 Structures of compounds 1—9

1 XES5HH

Agilent1260 = R R4 (SEE 2RI
A]D; LC-100 Bl AH A (R HFEREAY
FAMRATD; YMC Cis il R A% (250 mm X
10mm, 5um, HA YMC A#]); ZF-20D ZUR54 0
AN CRIE S WL OB ES) ) BS224S
B 7R AR R R GRAFD;
AVANCE III HD 600 MHz B2 i 3L 4R AL (it
i€ 5i/A%); D8 VENTURE X SHEATHMY (Fiit:
i 504 7); EASY-NIc1000 LTQ-Orbitrap Elite £
PE B B - A B FL 37 BIUE B s o T A (SE[E 3]
BR KR AT]); Sephadex LH-20 B (5[ 33 Y
WA 2 EIERERR GFosq AR B RERS (200~
300 H, # B THRARD. W38 5 84l
B Eal (FBRRERAT AR AT KWK

LLHEEEZGIAE H 2 W =N, BVLPE R
REAST /NG 5% 365 58 O T B o} i 2 B L) 5
L V. officinalis LW )5 &5
2 RSN E

HU S ¥R TR 20 8F (25 kg)s & 80% L BEIM A
[FIR 3 K (34 24 2h), A IFFRIUR, $RIRE L
A G 1R 2 658.7 g, KT8 Rl & & XL

ZKTE IR AT BER CBR . IE T AR,
a3 AECA T, 3R A BT 686.81 g BEIR &
E#B 4> 400.82 g« 1E T BEH 73 696.91 g.
HUEEER O B AR BUAL (400 @) HEATRERR (200~
300 HDORE g &, DL S F bE-HEEC100 155 ¢
1D BEFEVERL, £ TLC R, & RS, 153
Fr.1~25. Fr. 13 (18.75g) ZREMRHFE Cf i Bk-BE 2
CBE 150 14 0 D BREEGENL, SRR, 19
Fr. 13-1~13-9, Fr.13-7 (2.54 g) % Sephadex LH-
20 s (HHED 738, 4 TLC /&R, A IEMHER
4y, 133 Fr. 13-7.1~13-7.7, Fr.13-7.5 (0.46g) &
i A (it (FFEE-/K 50 50, 3mL/min), £33
th&9 4 (104mg, wR=32.7min). Fr.13-7.7 (0.43
g) FRE Y & A il (HEE-/K 45 55, 3 mL/min),
BELAY) 8 (3.6 mg, tr=24.6min) f19 (82 mg,
R=18.9min). Fr.16 (16.66g) LREMHF: (f7IMk-
BEIR .06 10 @ 12 0 1) BEEEVEL, A IFMH RS
3 Fr. 16-1~16-16. Fr. 16-6 (2.88 g) F}% Sephadex
LH-20 HE il (& E-HEE 1 D 25, & TLC
R, &M RS, 438 Fr. 16-6.1~16-6.13, Fr.
16-6.9 (0.15 g) F&PhlstEtail (FEE-/K 42
58, 3 mL/min), HRE|HAEY 2 (7.3 mg, ®=16.0
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min) 3 (5.4 mg, r=14.6 min). Fr. 16-8 (2.73
g) Fi4 Sephadex LH-20 ik ( — & Fbe-FBE 1 ¢
D 78, 4 TLC fuil, &IFHHENR S, 153 Fr. 16-
8.1~16-8.8, Fr.16-8.5 (1.75 g) &rEch: Chimk-HS
RZTE 81 5—1 11, IREEM 0.1%H ) BRED
i, &M, 73 Fr. 16-8.5.1~16-8.5.19, Fr.
16-8.5.5 #ir i R4 i (& be-HlE), #a
L&Y 1 (43 mg). Fr.23 (25.82g) LRERH:
A 50 1 110 1 1) BREEBEML, S IFAH
[Fi sy, 3 Fr.23-1~23-16. Fr.23-10 (2.14 g)
PSS (HEE-/K 30 0 70, 3mL/min), 4
FLEWS (4.6mg, ®rR=16.7min). 6 (3.5mg, R=
20.7 min) 17 (5.9 mg, ®R=14.3 min).

3 HHEE

31 HMEMEWERE

a1 AtERRG & (& HR-HED, 5

WY& . moP R (HR-ESI-MS) Bntb &4
(FIUES> T B T8 m/z 499.375 8 [M+H]" (THHEAE
499.378 2), 44 BC-NMR ¥, ML &Y
7 F AN C3aHs00s. 'H-NMR (600 MHz, CDCl3) i
(R D BR1NERT [6n5.24 (1H, d, J= 4.0 Hz,
H-12) F1 1 ANXUELEER ¥ [0n2.18 (1H, d,J=11.4
Hz, H-18)], 3C-NMR (150 MHz, CDCl3) i (£ 1)
B 34 sp? 2446 A% [0c 125.8 (C-12). 138.0 (C-13)
A1 183.5 (C-28)], - EY 1 )& T L5 be-12-45-
28 RFRI21], TH-NMR 3Pk R T 3 ANE Sk -
155 [0u3.77 (1H, s, H-3), 4.05 (1H, d, J=11.3
Hz, H-24a), 427 (1H, d, J = 11.3 Hz, H-24b)], tR¥E
HSQC %, Bk 3 MFAT5 BC-NMR i H 6¢ 70.8 (C-
3) I 67.4(C-24)2 NiAS 5 HEXT L, iE—P Rk
EY 1 N RIS TR 12-00-28 FRIR, Hrh
1A BT RIE (-CHOH). £ HMBC i, %
JRF (0nl.09) H5RIHIE (6c 67.4) XK, BRIH
ERT (0u4.05 Fl 427) FIHEFRT (6u1.09)
BIR5 6c70.8 MK, $n C-3 ML AL, (R R
C-23 5 C-24 1 2 MW EALLA 1 DEREEIUR.
it C-4 FEEMNIES (6c 23.5) BB
LN (Rl —7RiE), 3w C-24 i R 2
FEECARO-14, MR H-2 1 H-3 MBS HE (U = 0
Hz) 1 C-3 WHLZENiF (6c 70.8), $&uR 2,3-H AR
NG, C-3 fifRHA o RIOLI4, 7E NOESY 1%
(K 2) WA DAESE FEiRgsie: H-3(0u3.77) A1 H-24
(0u4.05 A1 4.57) ¥)5 H-25 BorMok, R H-3 M

1 1441 89 '"H-NMR #1 3C-NMR (600/150 MHz,

CDCl)
Table1 'H-NMR and 3C-NMR of compound 1 (600/150
MHz, CDCl3)
DA OH dc

1 33.1 1.51 (m)

2 252 1.62 (m), 1.97 (m)

3 70.8 3.77 5)

4 41.2

5 49.5 1.40 (m)

6 18.5 1.38 (m), 1.52 (m)

7 33.0 1.30 (m), 1.43 (m)

8 39.7

9 47.5 1.60 (m)

10 37.0

11 239

12 125.8 5.24 (t,J = 4.0 Hz)

13 138.0

14 42.1

15 28.1 1.15 (m), 1.85 (m)

16 242 1.65 (m), 2.00 (m)

17 48.1

18 526 2.18(d, J=11.4 Hz)

19 392 1.34 (m)

20 39.0 1.00 (m)

21 307 1.29 (m), 1.53 (m)

22 36.8 1.71 (m)

23 23.5 1.09 (s)

24 67.4 4.05,4.27 (d, /=113 Hz)

25 15.8 0.96 (s)

26 17.0 0.75 (s)

27 225 1.07 (5)

28 183.5

29 17.1 0.85 (d, /= 6.3 Hz)

30 213 0.94 (d, /= 6.3 Hz)

1’ 161.4 8.05 (s)

2! 100.1

H-24 5 H-25 [, 3504 B #8Y, #R4E Bk #r,

WED 1N 30,24- 5235 J5 058 -12-1-28- SR BR AT
). A, A1 BC-NMR A1 'TH-NMR it
BIRT I ANCIHEF B BC-NMR i 2 4 sp?
eSS (6c100.1 f1 161.4); 'TH-NMR i 1 NES
1155 (0n8.05,s). £ HMBC Yilt (B 2)
H-24 (6u 4.05, 4.27) 1 C-1' (5c 161.4) Z[R)HIKFE
IR ZIRIALT C24 . [HE, HEtb &
1 EEHIN 30-F25E-24-0- )% 3E- 13 95 5e-12-M5-28-
fR. [N, fb&P 1 B EATRaE R (B 3) gk
—BUEsE T RIS . 4 SCIFinder (95 ER &,
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Fig.2 Key HMBC and NOESY of compound 1

3 LAY MBRITEE
Fig. 3 X-ray (CuKa) crystal structure of compound 1
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FLRATHTSEEG: K CuKaradiation (A=0.154 184
nm), 7E D8 VENTURE X H &7 F7E 100K F
XA B an AT XORTEATSY . A SAINT F25 %
oFR P B AT G AR T £ SADABS o £ 4 1
WOV EAT TR IE, R SHELX-2014 A0 4544
HEAT B SR AR R AR B fe /s —3Reqb o SR FH 25 1) e
R SHON SR T IR G RATE A AT 401k, I
BEFE P EAETTEAE, 19265 1w it
BT SR =5 A (1), WS H k- H R
FET 1 ANAGEPIRG . A EE: C3Hso04,
FHXSSrF I 498.72, FRRVE[AIZL P21/n, fffl: a=
0.707 66 (1) nm, b=2.814 05 (3)nm, c=1.48251(2)
nm, a=y=90, f=103.264 (1), V=2873.50(6),
Z=4, Deica=1.153 g/em®, F(000)=1096.0, H%
1) R 1 wR? K743 5119 0.063 8 1 0.183 6.
32 EBHLEMEHEE

EY 2. AL EMHA (FED. 'H-NMR
(600 MHz, CD;0D) ¢: 6.48 (1H, dd, J = 10.6, 3.1 Hz,
H-11), 5.68 (1H, dd, J=10.6, 1.9 Hz, H-12), 3.76 (1H,
ddd, J=11.4,9.5, 4.6 Hz, H-2), 3.53 (1H, d, J=11.1

Hz, H-23a), 3.39 (1H, d, J = 9.6 Hz, H-3), 3.28 (1H, d,
J=11.0 Hz, H-23b), 1.02 (3H, s, H-25), 1.00 (3H, s, H-
24),0.94 (3H, s, H-26), 0.81 (3H, s, H-27), 0.81 (3H, s,
H-29), 0.69 (3H, s, H-30); 3C-NMR (150 MHz,
CD;0D) d: 47.4 (C-1), 69.7 (C-2), 78.2 (C-3), 43.3 (C-
4), 48.1 (C-5), 19.1 (C-6), 34.0 (C-7), 41.9 (C-8), 55.8
(C-9), 38.7 (C-10), 127.2 (C-11), 126.8 (C-12), 137.4
(C-13), 44.2 (C-14), 36.8 (C-15), 26.2 (C-16), 49.6 (C-
17), 134.0 (C-18), 41.4 (C-19), 33.4 (C-20), 38.1 (C-
21), 33.0 (C-22), 66.1 (C-23), 13.3 (C-24), 20.0 (C-25),
17.2 (C-26), 20.2 (C-27), 180.0 (C-28), 32.8 (C-29),
24.6 (C-30). LA R%ds 5 SClont A — S 5], i
KEAEY 2 N 2a,3B,23- = B HE R R b -
11,13(18)-XUJi-28-1%

& 3. R RCHED . 'H-NMR (600 MHz,
DMSO-ds) : 5.17 (1H, t, J = 3.6 Hz, H-12), 3.48 (1H,
ddd, J=11.3, 9.4, 4.5 Hz, H-2a), 3.30 (1H, d, J=10.7
Hz, H-30a), 3.17 (1H, d, J = 9.4 Hz, H-2b), 3.03 (1H,
d, J=10.5 Hz, H-30b), 2.74 (1H, dd, J = 14.0, 4.6 Hz,
H-3), 1.10 (3H, s, H-29), 0.91 (3H, s, H-25), 0.88 (6H,
s, H-26, 27), 0.71 (3H, s, H-23), 0.54 (3H, s, H-24);
13C-NMR (150 MHz, DMSO-ds) : 38.9 (C-1), 31.9 (C-
2), 75.5 (C-3), 40.8 (C-4), 47.1 (C-5), 17.5 (C-6), 32.9
(C-7), 41.4 (C-8), 45.4 (C-9), 37.4 (C-10), 23.4 (C-11),
121.5 (C-12), 144.0 (C-13), 42.5 (C-14), 32.1 (C-15),
25.7(C-16),45.7 (C-17), 46.7 (C-18), 67.4 (C-19), 46.0
(C-20), 16.8 (C-21), 33.3 (C-22), 23.0 (C-23), 22.6 (C-
24), 13.7 (C-25), 16.9 (C-26), 27.2 (C-27), 178.6 (C-
28), 63.9 (C-29), 30.4 (C-30). PL_E%¥s 5 k% i&
BRI, HUEENEY 3 08 3B,190,30- = F 3
3 de-12-4%5-28-12

EY 4: A& (HEE . "H-NMR (600 MHz,
CD;0D) 6: 7.59 (1H, d, J = 15.8 Hz, H-3'), 7.46 ( 2H,
d, J=8.7 Hz, H-5', 9"), 6.81 (2H, d, J = 8.7 Hz, H-6/,
8", 6.32 (1H, d, J=15.9 Hz, H-2"), 5.24 (1H, t, J=3.8
Hz, H-12), 4.58 (1H, t, J = 9.4 Hz, H-3), 2.21 (1H, d,
J=11.4Hz, H-18), 1.03 (3H, s, H-23), 1.01 (3H, d, J =
5.2 Hz, H-30), 0.94 (3H, s, H-24), 0.92 (3H, s, H-26),
0.89 (3H, s, H-27), 0.88 (3H, d, J= 7.0 Hz, H-29), 0.86
(3H, s, H-25); BC-NMR (150 MHz, CD;0D) d: 39.0
(C-1), 21.6 (C-2), 82.3 (C-3), 38.1 (C-4), 56.8 (C-5),
17.8 (C-6), 31.8 (C-7), 40.8 (C-8), 49.6 (C-9), 33.6 (C-
10), 24.1 (C-11), 126.8 (C-12), 139.6 (C-13), 43.3 (C-
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14), 25.3 (C-15), 24.4 (C-16), 49.6 (C-17), 54.4 (C-18),
39.5 (C-19), 40.4 (C-20),29.2 (C-21), 34.2 (C-22), 28.7
(C-23), 17.7 (C-24), 15.9 (C-25), 17.4 (C-26), 24.0 (C-
27), 181.7 (C-28), 16.1 (C-29), 19.4 (C-30), 169.2 (C-
1), 115.7 (C-2'), 146.3 (C-3"), 127.2 (C-4"), 131.2 (C-
5), 116.8 (C-6"), 161.3 (C-7'), 116.8 (C-8"), 131.2 (C-
9. LA EEE S Sk RS AR— 50, M et
Y4 99 )E =ik

&Y 5. Bk RCHED . 'H-NMR (600 MHz,
CD;0D) §: 5.39~5.42 (1H, m, H-12), 5.39 (1H, d, J =
8.2 Hz, glc-H-1), 3.80 (1H, dd, J = 12.1, 1.9 Hz, glc-H-
6a), 3.70~3.75 (1H, m, H-2), 3.68 1H, dd, J=11.9, 4.5
Hz, gle-H-6b), 3.51 (1H, d, /= 11.1 Hz, H-23a), 3.26~
3.40 (6H, m, H-23b, 3, glc-H-2, 3, 4, 5), 1.75 (3H, s, H-
25), 1.10 (3H, d, J= 7.1 Hz, H-30), 1.09 (3H, s, H-29),
1.01 (3H, s, H-24), 0.93 (3H, s, H-26), 0.70 (3H, s, H-
27); BC-NMR (150MHz, CD;0D) §: 50.8 (C-1), 69.8
(C-2), 78.2 (C-3), 44.1 (C-4), 48.5 (C-5), 19.0 (C-6),
35.2(C-7),40.3 (C-8), 48.4 (C-9),39.0 (C-10),24.3 (C-
11), 127.5 (C-12), 139.7 (C-13), 45.8 (C-14), 29.7 (C-
15), 35.8 (C-16), 49.6 (C-17), 134.0 (C-18), 137.6 (C-
19), 35.6 (C-20), 27.4 (C-21), 31.6 (C-22), 66.3 (C-23),
14.0 (C-24), 19.1 (C-25), 18.8 (C-26), 19.8 (C-27),
176.6 (C-28), 22.4 (C-29), 18.3 (C-30), 95.7 (C-1"),
74.0 (C-2"), 78.7 (C-3"), 71.2 (C-4"), 78.4 (C-5"), 62.5
(C-6" LA A 5 SCifonf HEE A — 08, s e ik
EY 5 N 20,3B,23- =L B JRR-12,18-XUdi-28-O-
B-D-Tl & HEE o

&P 6. JTEMBAR (HE. 'H-NMR (600
MHz, CD;OD) d: 5.28 (1H, brs, H-12), 3.73~3.66
(1H, m, H-2), 3.50 (1H, d, J = 11.0 Hz, H-23a), 3.36
(1H, d, J= 9.5 Hz, H-3), 3.27 (1H, d, J = 11.1 Hz, H-
23b), 2.51 (1H, s, H-18), 1.34 (3H, s, H-27), 1.19 (3H,
s, H-29), 1.0 (3H, s, H-25), 0.93 (3H, d, J = 6.6 Hz, H-
30), 0.80 (3H, s, H-26 ), 0.70 (3H, s, H-24); '3C-NMR
(150 MHz, CDs0D) d: 47.9 (C-1), 69.7 (C-2), 78.3 (C-
3), 44.1 (C-4), 49.6 (C-5), 19.2 (C-6), 33.6 (C-7), 41.1
(C-8), 48.2 (C-9), 39.0 (C-10), 24.8 (C-11), 129.1 (C-
12), 140.3 (C-13), 42.7 (C-14), 29.6 (C-15), 26.7 (C-
16), 48.5 (C-17), 55.2 (C-18), 73.6 (C-19), 43.1 (C-20),
27.3(C-21),39.1 (C-22), 66.4 (C-23), 13.9 (C-24),17.5
(C-25), 17.6 (C-26), 24.9 (C-27), 180.8 (C-28), 27.1 (C-
29),16.6 (C-30). LA X 5 STRfo HEEE AR — 3119,

S B AT 6 N 190-F2FE T KR .

a7 AEEHIREAE (FEE . "H-NMR (600
MHz, CD;0D) §: 5.31~5.34 (1H, m, H-12), 5.32 (1H,
d, J=8.4 Hz, glc-H-1), 3.80 (1H, dd, J= 12.0, 2.2 Hz,
gle-6a), 3.68~3.73 (1H, m, H-2), 3.67 (1H, dd, J =
12.0, 4.7 Hz, glc-6b), 3.50 (1H, d, J=11.1 Hz, H-23a),
3.32~3.43 (5H, m, H-3, glc-H-2~5),3.27 (1H, d, J =
11.0 Hz, H-23b), 1.34 (3H, s, H-27), 1.21 (3H, s, H-29),
1.04 (3H, s, H-25), 0.93 (3H, d, J = 6.5 Hz, H-30), 0.78
(3H, s, H-26),0.70 (3H, s, H-24); '3C-NMR (150 MHz,
CD;0D) ¢: 48.9 (C-1), 69.7 (C-2), 78.3 (C-3), 44.1 (C-
4), 49.5 (C-5), 19.2 (C-6), 33.5 (C-7), 41.3 (C-8), 48.2
(C-9),39.0 (C-10), 24.8 (C-11), 129.5 (C-12), 139.8 (C-
13), 42.8 (C-14), 29.6 (C-15), 26.5 (C-16), 48.0 (C-17),
55.0 (C-18), 73.6 (C-19), 42.9 (C-20), 27.2 (C-21), 38.3
(C-22), 66.4 (C-23), 13.9 (C-24), 17.7 (C-25), 17.6 (C-
26), 24.7 (C-27), 178.5 (C-28), 27.1 (C-29), 16.6 (C-
30), 95.8 (C-1'), 73.9 (C-2'), 78.6 (C-3"), 71.1 (C-4"),
78.3 (C-5'), 62.4 (C-6")o LA L% ¥ 5 STk x I A —
0, WU WA 7 4 nigaichigoside F1o

EY 8: AELEMEMA (FEE). 'H-NMR
(600 MHz, DMSO-ds) 6: 5.13 (1H, t, J= 3.7 Hz, H-12),
3.00 (1H, dd, J = 10.4, 5.0 Hz, H-3), 2.10 (1H, dd, J =
11.4, 1.8 Hz, H-18), 1.04 (3H, s, H-23 ), 0.91 (3H, s, H-
27), 0.89 (3H, d, J = 5.0 Hz, H-29), 0.86 (3H, s, H-26),
0.81 (3H, d, J= 6.5 Hz, H-30), 0.75 (3H, s, H-24), 0.67
(3H, s, H-25); BC-NMR (150 MHz, DMSO-ds) J: 38.2
(C-1), 27.0 (C-2), 76.8 (C-3), 38.4 (C-4), 54.8 (C-5),
18.0 (C-6), 32.7 (C-7), 40.1 (C-8), 47.0 (C-9), 36.5 (C-
10), 22.8 (C-11), 124.6 (C-12), 138.2 (C-13), 41.6 (C-
14),27.5 (C-15), 23.8 (C-16), 46.8 (C-17), 52.4 (C-18),
38.4(C-19), 38.5 (C-20),30.2 (C-21), 36.3 (C-22), 28.3
(C-23), 16.1 (C-24), 15.2 (C-25), 16.9 (C-26), 23.3 (C-
27), 178.3 (C-28), 17.0 (C-29), 21.1 (C-30). LL ¥
P 5 SCHRRT IR e AR — 521230, #5498 N

wEW 9. AtERHm AR (FED. 'H-NMR
(600 MHz, CDs;OD) d: 526 ~5.21 (1H, m, H-12),
3.91~3.85 (1H, m, H-2), 3.28 (1H, d, /= 5.9 Hz, H-3),
2.43 (1H, s, H-18), 1.28 (3H, s, H-23), 1.13 (3H, s, H-
27), 0.92 (6H, s, H-25, 29), 0.87 (3H, d, J = 6.7 Hz, H-
30), 0.81 (3H, s, H-26), 0.72 (3H, s, H-24); '*C-NMR
(150 MHz, CD;0D) §: 42.4 (C-1), 67.2 (C-2), 80.1 (C-
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3), 41.2 (C-4), 49.4 (C-5), 24.9 (C-6), 34.0 (C-7), 39.4
(C-8), 48.6 (C-9), 39.3 (C-10), 27.2 (C-11), 129.4 (C-
12), 140.0 (C-13), 42.7 (C-14), 29.5 (C-15), 26.6 (C-
16), 48.1 (C-17), 55.0 (C-18), 73.7 (C-19), 43.0 (C-20),
19.2 (C-21),39.0 (C-22),29.2 (C-23), 22.4 (C-24), 17.5
(C-25),16.6 (C-26),27.1 (C-27), 182.4 (C-28), 16.9 (C-
29),24.7 (C-30). LA %4 5 SO iE xf R A —
R4, WS EE 9 NEHIR

4 Vg

AP Tl 5 1) )bt _E 35050 B R 2 T L
L B E SR 9 AN REI A, BRE 1 ANH
WEY WEW D, 6 4~ EW 2~T) NEIRM
ZHEYT A EAR, HAREREIPFEE T L
Ay P . AR H AT SCHRIRIE : ¥R =5
A 134, B3 9 AN ST, 3 AN Y
LA S8 3 K3, LS IRk B REZ =ik 5
2o ALK B 9N =R 7T NN STk
B (LAY 1. 30 4. 6~9), HA 2 MNAFFEURE
B (AW 2. 5, B DIAE T B =ik
FS53 B SR R B IR R R R

Bk &Y R =05 A I C-24 ALTEREA
ZAFFE, BIRIRR T Im TR (RFRIBEERS ), FRiG bik
R B AT R R, B & B A4
FA PRI IE25-26), 1) Ly $F =ik A S5 FFRE AT RE &
T CIFREG =5 C3 MRIEIER T 1 MBIt
WorFINEEE. N H-VIISEA R R AN, —
ERERE EC R T ERE S H-UERIHEEN 6
6.45, TMiSZMMEA 6 8.05, BB FKIAMFE. FAk,
LhHEE =% A (1) C-24 &) o0 v Boh A g
W) 2 AR T/E TH-NMR % (CDCly) AR &,
AIRE S A AT AR, (HIEULIR R AA
JiE Rl AN 4, 5 AR TR R A e e i e A 7
R FRME AT SEFE K.

DR TR, BB AHUE. Brig.
PR PUREZ. PIRA. MERP . HR%E
TE PSR FHB-Y, K& SCHRER B =i 289 i B B
L AR PUEPUREE. R PR LB
TE O 0 ISP 905 S A FH 27200, 3 M2 =l i oy T
RN HIRHU R . DUMOR . PUREE A G g
PEVIIR o o SR AR SR T e BT 43 945 B =i 28
BRAT 2GRS, i — DA o B AS B = hE R 4
R B L (R 25 8 o kA

RBAR FIAVEH Y ERTAEF B R
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