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WE: WAL RSERE (fodon forrestii (Diels) Kudo) 3 EHEB 7 MbEW, Sy
BEEFETENMNMAER, EPa® | vEMN R, 4820 Abeloresting SAMEEB 3918 .
BREFE (Adenanthin), BEEEEFE (Nervosanin), S HE (Ursolic acid), 2« - BHELHE (2
( - Hydroxy — ursolic acid), B— # H{M® (B— Sitaserol) 5 B % P H (Davcosterol) .
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A New Diterpene Glycoside from Isodon forrestii in Lijiang
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Abstract: A new abeo - abietane diterpene glycoside, named gbicforrestin (1), together with six known
compounds, adenanthin, nervosanin, ursolic acid, 2z - hydroxy — urselic acid, § - sitoserol and dauncos-
terol, were isolated from Fsodon forrestit ( Diels) Kudo. Their structures were identified by spectral methods.
Key words: [sodon forrestif; Albseforrestin Dilerpene glycoside; Abeo - abietanoid

HYHRERK ( Lodon forrestii (Diels) Kudo), HAFHH>DERE (Xu ¥, 1993), £
F B - MEREIE B (ent — kavrane) ., % B B A E 7= # 09 [F — P 4 HK 4 B = 4
FBER 2R, RIFERESHMAITIHEA ZHEDHT THERTAHRE., SEMEE.
M 70% BITNEREY YR, E287T7 7MY, AHREEERRSHREMNBE NS
FETEMMEWH, HPbad® 1 AFHHZHAN, 8 H Abieforrestiny 6 -FE A& 58
¥ BRIEXE (Adenanthin) (Xu %, 1987), BT EIIEE (Nervosanin} (Sun F, 1992), EI
B2 (Ursolic acid) (R E, 1984), 2o - B H KM (20 - Hydroxy — ursolic acid) {Ban-
daranayabe %, 1975), R- & KB (B - Sitosero]) {(BHMEZ, 1997) M F PR (Daucostero) )
(BESE, 1997). RITIWHAE-EREY IS NIRRT B BB ENFRCET,
XWAAR = aE Y, BTESENKLTERENTFE, HKRERBFEDRTES

~ B HESFE 2000 Bl 3 4
-+ BRERA
BCR A . 2000-10-09, 2000-12-28 2 A E
RS, UE (10— B, HRA, BL, ZEAEEREFANE,
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a1, RABRBA, CuxHypOp, UV L 282.5, 218.5, 206 nm LK IR 3t 1643,
1587 cm 'MW RE B R L ST A ERTEAHMACNMR # (R 1) PEHEM -
D- #EWMEES; ADEPTH#TEx, RICHETHE 4B R (§31.9, 31.6, 31.4, 22.1),
5TEHRE (5427, 42.3, 40.7, 35.6, 19.1), 2 BB HE (§73.0, 55.8). 3 1~FW® (3
72.3,70.3,34.5) B 1A ABMA (B8HE 2 MEERLE) MEFRES (8§ 149.9, 144.5,
142.8, 139.3, 122.2, 112.0); B\ EEEEIEERLE S 1 B a# o RN ok
TF. BHE CEAYER (Miyase F, 1977) . 'H-'HCOSY BPHIMXXEB RS HE
A - CHCHCH, - (C-1~C-3) B -CHCH,CH-(C-5~C-7) 2 A8 . 3 HMBC
g, | MEFE (20-H,) FM 215 (§3.87, 2.26) 5§5C-1,C-5,C-8,C-9,C
— 0B C-11AHXEER, HHAKLEW I C-20FKNS5 C-9 & C-104%, Il B¥HH
F 20 - Me BIRE LTI H FR £ TTH (Kelecom A, 1983); #iEMH 1 8 (35.33) 58Ty
C-12HMxER, MET 3-D-HEHEM | U 5H e 12 #HE; B, 855.26 (1H,
d, H-7) 5C-5, C-9,C-14, 16 (17 )-Me. H-14 5§ 3.72.3 (s, C-15), IR H-
S5z, H-6, H-20 5 5:70.3 (s, C~10) MIHXXF . EBH TR XM C-7, C-10% C- 15
MEFSE., HROESY#EETH-75H -5 %X H-20a, H-1IR 5 H-208, H-1a 5 H
2R MEMERXER, IKHC-7T R C- 101z BENRE, ZH., 51 BHE

OH
OH

B 1 fb&Hr] A HMBC W FEAHRXRER
Fig.1 Selected HMBC oorrelstions of compound L
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H9 (1020 — abeo— 70, 108, 11, 15— tetrahydroxy — 8. 11, 13 — abietatrien—12 -0 - -
D — glucopyranoside .
x£ 1 LS 1A NMRBHEEE ('H NMR 500 MHz, °C NMR 100.6 MHz, CIxN)
Table T NMR data of compound 1

No. C Mo C Ivo. H {J in Hz} No. H (Jio Hz)
1 423t 14 112.0d la 1.53 m 18 0.9% s
2 19.1¢ 15 Tr3s la 1.96m 19 1.14 s
3 42,71 16 31.6q 2n 1.32m 2a 2.624d.1a 1
4 34.5s 17 .44 2f 2.t 200 3.E7d, 141
3 55.8d 18 31.9¢g 3 1.24 m 1’ 5.33 4. B. 1
4] 3I56¢L 19 22149 R 140 m 2 4,30 aveclap
7 73.0d 20 40.7 1 Sa 1.60 d, 10.1 ¥ 4,191, 2.0
B 144 5 s 1" 106.5d 6o 2.3 m 4 4.30 overlap
9 122.2 4 2 75.24d 63 2.4 m 5 31.B0m
10 03 3 78.14d T 5wd. 9.7 5'a 4.44 4d, 9.9, 1.7
11 149.9 s 4 70.9d 4 8.034 6b 4.33 pverlap
12 1428 5 5" 79.24d 16 1.92s
13 139.3 ¢ ' 61.9¢t 17 s

LR S

WHEBMESHEN XRC-1 ®illE (BEALHT). 4% (IR) A Perkin -
Elmer 577 £1 #F 6B {4 H5E . KBr & . FSMEHF (UV) B UV - 210 A A EEME (X
KB, EEESEAD. FHiE (MS) H Auto - Spec 3000 [E L, RAEI-MS(70eV) MR
FAB fi AW &, BEERIE ('H NMR,2C NMR. DEPT} H Brucker Am — 400 MHz # 5 % #
FARMIE , HMBC, HMQC, 1H - 1H COSY, ROESY %5 " # ¥ i Brucker DRX - 500 MHz #
SERILRMEE. CDCL. CD,OD, CDsN EE A, T™™S Afr; k2Ef# s, BEHH],
HA He, WWHSHF 1995 FE3ARACHEMILHEK, hEBHYFIHP XHEBEE, ®H
PR EE T RBMBIR A TR L= .

FHEFEXEHR LTS THERDAEIOK, H70% WABRZBTRHEIK. Sk2d. W
EEHER, SR NAIM. 28, IETFEER, BL8%2 Fr.1:.68.0g. 28
ZAEEESY; Fr .2; 22.3 g, IETBEEE4T Fr .3: 50.0 g,

Fr.1(68.0g). #:200~300 BEEME 80 g. B TIHHEITTHEES (200 ~ 300 B fiE ik 200
g), WA /TIH (1:0-0:1) BB, SHMERIHS, B4 1 -VI. I (8.8¢g)
HEAGAR (1:0) T4, BRANETEY, ki -FH5E., 1 (5.5¢) ARH/HM (50
1) Fa, AEHRERFE, SERE- M (250mg). T (5.6 g AR /HHE (30:
1) FR4r, DAEDS/HEE (120:1) HERASITHEREEN, KESEBRER (37 mg).
N (3.8 g) REA/AE (2001 Wiy, WH/FWB (50:1) WEREANRXEEER, BBKE
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HEER (SOmg).

Fr.2(22.3¢g), #200~300 HEEBE30 g, JI5/FEE (60:1-0:1) BMERK, BIF1BS
A4y, A-E.B(1.2 g}, HMii/RAM (50:1) RBEENAETRESEEN, PTLC Stk
(EiH/FERES0:]) BEHE (27 mg) M2a- BEIHM (0 mg). C(1.1g), ViH/PEEI0
(1 BERREATAEEAT, Sk B P MR (80 mg). D (1.1 g), i/ RAME (5: 1) HERHA
RERERW, 84591 (33 megl.

Isodoforrestin (1)}, @&, 7B T HRFAB (found 511.2526, calc. 511.2526) i}
H 3 F R CeHipO; (&7 -24.05° (c=0.29, CH;0H); UVAX®nm. 282.5, 218.5. 206; IR
JBrom~1. 3391, 1643, 1587, 1302, 1217, 1160, 1061; ‘H, “C NMR iE$#ENR 1: HH T
FAB - MS: 511 [M—1)* (100}, EI- M5 m/z (% ): 350 (M —162) (3), 332 (10). 314 (100),
299 (31}, 191 (23), 115 (17}, 77 (14} .

B84 % (Adenanthin), Ef HARE &K, CxHyu0; ()i - 76° (¢ = 0.25, CHCL):
UVAROHnm . 2315 IR (Nujol) wuecom™!: 3475, 1743, 1724, 1645, 1257, 1217, 1030: 'H NMR
(400 MHz, CDCL): 85.85 and 5.25 {each 1H, brs, 17~ H,}, 5.59 {1H, d, ] =4.6 Hz, 1la-
H), 5.35 (1H, dd, J=11.1 and 4.8 Hz, 13— H), 4.88 (1H, s, 7a—H), 3.75 (1H, s, 53—
H), 3.41 {1H, brs. 3a—H}, 3.07 (1H, brs, 13a—H}, 2.63 (1H, brs, 98- H). 1.30 (3H,
s, 18- CH;), 1.27 (3H. s, 20— CH;}, 0.90 (3H, s, 19~ CH;}, 2.27, 2.10, 1.84 {each 3H,
s. 3x 0Ac); °C NMR (100.6 MHz, CDCl;): 5205.9(s, 15-C), 201.4 (s, 6 - C}, 149.8 (s,
16—-C), 114.1 (¢, 17-C), 80.2¢(d, 1-C), 78.7 (d, 7-C), 75.9 (d, 3-C), 68.8 (d, 11
~C), 54.8¢d,9~C). 53.1(s,8-C),51.0(d, 5-C), 49.6 (s. 10— C), 38.3 (t, 12-
C), 36.6 (s, 4-C), 36.3(d, 13-C}, 34.1 (1, 14-C}, 32.0 {t, 2-C), 26.5 {q. 18—
C), 22.6 (g, 19-C), 15.4 (g, 20— C), OAc: 170.5 s, 169.9 s, 169.6 5, 21.9 g, 21.4 q,
21.4 q; EI- MS m/z (%), 490 (M]* (18), 430 (M-60) (8), 388 {80), 370 (M—2 x60)
{29}, 328 (93), 310 (M-3x60) (32), 298 (50), 180 (31), 83 (100) .

BHEXEE (Nervosanin), LA RE 8, CyHypOn; (o) +37° {c = 0.54,
CsDsN) ¢ IR *Bem !, 3610, 1750, 1740, 1720, 1660, 1370, 1270, 1220, 1060, 1035; 'H NMR
(400 MHz, CDCL ). 85.57 {1H, dd, ] =2.4 and 2.2 Hz, 15¢— H), 5.51 (1H, d, ] =4.4 Hz,
1le—H), 5.39 {1H, dd, J=5.3 and 10.7 Hz, 13- H), 4.96 and 4.83 (each 1H, each d, J=
2.2 and2.4Hz, 17-H,), 4.33 {1H, s, 7« —H}, 3.39(1H, s, S8-H), 3.38 (1H, brs, 3a-
H), 2.75 (1H, s, 98- H), 2.70 (1H, brs, 132 —H), 1.36 (3H, s, 18- CH;}, 1.25 (3H, s,
19— CHs), 0.86 (3H, s, 20-CH,; ), 2.23, 2.11, 2.10, 1.89 (each 3H, s, 4 x OAc}; € NMR
(100.6 MHz, CDCL): 3206.7 (s, 6 - C), 151.2 (s, 16-C), 107.4 (1, 17-C), 86.6 (d, 15
-C),79.4(d,1-C), 78.8(d, 7-C), 75.9(d, 3-C), 68.4 (d, 11-C), 51.0 (s, 8-
C), 50.2(d,9-C), 50.0(d,5-C).49.0(s, 10-0C), 39.7 (1, 12— C), 38.1(d. 13- C),
36.5¢s,4-C), 34.3(t, 14-C), 32.2(t, 2-C), 26.5 (g, 18- C), 22.7 (q, 19-C), 14.7
{g, 20-C), OAc: 170.7 s, 170.5 5, 169.9s, 169.6 s, 21.9¢q, 21.6 q, 21.5 q, 20.6 q; EI -
MS m/z (% ). 534 {M)*(2), 474 (M- 60) (18), 414 (M- 2 x60) (23), 372 (92), 354 (M-
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Ix60] (46), 312 (100), 294 (M -4 x60) (34), 83 (75) .

578 (Ursolic acid), HE X FBRK K, CyHu0;; Rvirem™': 3430, 2955, 2920,
2880, 1690, 1380, 1030, 1025; 'H NMR (400 MHz, CDCly): 8 5.49 (1H. brs, 12-H), 3.48
{1H., t, J=7.6 Hz, 3¢ - H), 2.62 (1H, 4, J=11.4 Hz, 188 - H); EI- MS m/z (%), 456
(M) * (19}, 438 (5), 423 (3), 248 (100}, 203 (62), 189 (34), 133 (60).

Zo- BXEHE (2a - Hydroxy — ursolic acid), HE X EEH B K. CyuHuO RV
em™!; 3440, 2950, 2925, 2890, 1705, 1375, 1045, 1010; 'H NMR {400 MHz, CsDsN}: §5.45
(1H, brs. 12-H}, 4.08 (1H, m, 28— H), 3.52 (1H. d, J=8.8 Hz, 3a-H), 2.63 (1H, d,
J=10.6Hz, 188-H); EI-MSm/z ( %) 472 (M] 1 (2}, 454 (6), 248 (100), 203 {48), 189
(29, 147 (20) .

P— & (P - Sitosterol), L EHRE R/, CxHp0; (a)F? - 35.8° (e = 0.60,
CHCL ) s RfBem ™1, 3400, 2950. 2930, 1650, 1370, 1049, 1015: 'H NMR (400 MHz, CDCl;);
5530 (1H, brd, J=5.3 Hz, 6-H), 3.45 (1H, m, 3a-H); EI-MS m/z (% ). 414 (M]*
{1007, 396 (43}, 381 (30), 303 (44), 213 (36), 145 (43) .

AT MW (Daucosterol), H & X FWB K, CsHpOs: () - 38.9° (¢ =0.20,
CsHsN) 5 TRWEBrem —1: 3394, 2927, 2855, 1620, 1464, 1378, 1168, 1073, 1024; 'H NMR (400
MHz, CsDsN): 85.34 (1H, brd, J=4.8 He, 6- H), 3.98 (1H, m. 3e-H), 5.06 {1H. d, J
=7.7Hz, 1' -H); i F FAB-MS: 576 (M]*, EI-MS m/s (% ): 414 (M- 162] (5), 396
(1007, 382 (27), 231 (10), 187 (70, 147 (24) .
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