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Abstract — Twelve compounds were isolated from the 70% ethanol extract of Lonicera Caulis (Caprifoliaceae) and their struc-
tures were identified as six triterpenoids [(24S)-cycloart-25-en-33,24-diol (1), pomolic acid (7), ursolic acid (8), euscaphic acid
(9), hederagenin (10), and 23-hydroxytormentic acid (12)] and six sterols [obtusifoliol (2), gramisterol (3), citrostadienol (4),
[-sitosterol (5), ergosterol peroxide (6) and [B-sitosterol glucoside (11)]. The chemical structures of these compounds were iden-
tified on the basis of spectroscopic methods and comparison with literature values. All the compounds were isolated from this

plant parts for the first time.
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H,0% 7tete] der ARl § A9 F%9] hexaneg 7}ste]
ZE Wx|31e] hexane £8] (81.3 g)S AUt 72 WPHO
2 FZo A9 FH2 CH,CLE 7H8le] 218 nHx] 8o
CH,CL, % (978 gy Ao, 758 72 WHo= A
2J5te] EtOAc 8 (1272 g) % BuOH £3 (4915 ¢)=
Z}zE Aok, A 75 At 555t H,0 85 4
At

Hexane %3 (80.3 g)°ll ti3}4] hexane/EtOAc (gradient)
9] &&8ulE silica gel (Merck no. 7734) column
chromatographyS AAI5le] 327119] A8-8S A9t} o] =
229 H-18 (0473 g)oll th3ted hexane/EtOAc (gradient)
o] &&8ulE silica gel (Merck no. 7729) column
chromatographyS A8t A& H-18-32 CH,Cl/MeOH
S E G WSl SeHE 1 (5 mgye 2UTH

CH,CI, %% (96.8 g)°ll W3} hexane, hexane/CH,Cl,
(1:1), CH,Cl/MeOH (gradient)®] &Z&w = silica gel
(Merck no. 7734) column chromatographyS 2A]3l 3571
o] AEZES A o] F 2EF C-08 (0.2 gpl ko
hexane, hexane/EtOAc (gradient)?] 88 vl 2 silica gel
(Merck no. 7729) column chromatographyS- A5l Ao
22 C-08-35 (11 mg)S YAl RP-18 column®l Z 3L
MeOHE &&A1A L& 48 C-08-35-2627H 3=
2 2 me)e, £F3F C-08-35-312%H 3TE 3 2 mg)e,
23] C-08-35-380.2E 3IgHE 4 3 me)E 2 4
o}, 283 C-092 CH,CL/MeOH E38r= 24 L ut
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no. 9385) column chromatography= AA|3le] Aojxl Ak
g C-11-60-76 (20 mg)sS MeOHZ RP-18 column
chromatographyE- AA|ste] 428 C-11-60-76-4=25-E] 3}
HE 6 (7 mg)yS AT

EtOAc 38 1262 g2 silica gel (Merck no. 7734)
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A 207 AEIHEL AAJTk o] T E-05 (5.0g) ¥ E-07
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hexane, hexane/EtOAc (gradient)2] 85812 8&A1A &
2 &FF E-05-2 (02 ¢)& AlX} silica gel (Merck no.
7729) column®l] Z ] CH,CL,/MeOH/H,0 =7 : 0.1 : 0.5
— 7:3: 19 8= SEAFT 71 L 2EY E-
05-2-1 (0.1 gy= RP-18 column®l] Z3. MeOH/H,0 = 95 :
52 §EAA VN9 &FE E-05-2-1-A9} E-05-2-1-BE &4
Rom AAZNE e 7 (8 me)s, FARNH 9=
8 (20 mg)yS 24zt Atk 2EF E-07-162 MeOH/H,0 =
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3t Sl9HE 9 (10 me)e BAUTE &FF E-07-46 (0.87 g)
< silica gel (Merck no. 7734) columnol] A5 CH,CL/
MeOH/H,0 =7 :0.1:05—>7:05:05—>7:2:05
o] gjg 8=A1A 3JHE 10 (6 me)yS AATH AEF E-
11 (8.14 g)E silica gel (Merck no. 7734) column®l] 2 o]
hexane/EtOAc (gradient)= &EA1A A2 &FF E-11-19
(800 mg)2 thA| silica gel (Merck no. 7729) column®l] Z
31 CH,CL/MeOH/H,0 = 7 : 0.5 : 0.5% §&A1A 42
3 E-11-19-AZ CH,Cl,/MeOH =38l = 224 S
B3] 39HE 11 (56 mg)ye o, 7 2 (53 me)S
TFA] RP-18 column®ll 3L MeOH/H,O = 65 : 352 &%
AlA s1eHE 12 (16 mg)E 7H2F we] ksl #e9 skt
=E % P-sitosterol (5), ursolic acid (8), hederagenin (10)
gl B-sitosterol 3-O-p-D-glucoside (11)y= F=F3 2HH 0
2 gjzste gRIs)

(24S)-Cycloart-25-en-3p3,24-diol (1) — ] ¥ 2} E-at
[a],” = +484° (¢ = 025, MeOH). IR uv,, 3388 (OH),
1649 (C=C), 1451 (CH,), 1375 (CH,), 1024, 899
(C=CH,), 757 em™. '"H-NMR (300 MHz, CDCL,) &: 0.33
(IH, d, J = 42 Hz, H-19a), 0.55 (1H, d, J = 3.9 Hz, H-
19b), 0.81 (3H, s, 30-CH,), 0.88 (3H, d, J = 5.1 Hz, 21-
CH,), 0.89 (3H, s, 28-CH,), 0.96 (6H, s, 18, 29-CH,),
1.72 (3H, s, 27-CH,), 328 (1H, dd, J = 4.5, 11.1 Hz, H-
3), 402 (IH, t, J = 6.6 Hz, H-24), 484 (1H, br s, H-
26a), 492 (1H, br s, H-26b). "C-NMR (75.5 MHz,
CDCLy) &: 31.9 (C-1), 303 (C-2), 78.8 (C-3), 40.4 (C-4),
47.1 (C-5), 21.1 (C-6), 26.0 (C-7), 48.0 (C-8), 19.9 (C-9),
26.0 (C-10), 264 (C-11), 32.8 (C-12), 452 (C-13), 488
(C-14), 35.5 (C-15), 28.1 (C-16), 52.1 (C-17), 18.0 (C-
18), 29.9 (C-19), 35.9 (C-20), 18.3 (C-21), 31.8 (C-22),
314 (C-23), 147.5 (C-25), 111.5 (C-26), 172 (C-27), 25.4
(C-28), 14.0 (C-29), 19.3 (C-30). EI-MS m/z 442 [M]’
(0.8), 424 [M-H,0]" (3.3), 409 [M—-H,0-CH,]" (34),
391 [M-2H,0—-CH,]" (0.8), 381 [M—-H,0-CH,|" (3),
315 [M —side chain] (1.7), 302 (6.7), 297 [M—side chain —
H,0]" (2). 203 (6.7), 175 (15), 95 (54), 71 (100), 55 (63).

Obtusifoliol (2) — #W4 F4 &2 'H-.NMR (300 MHz,
CDCL) &: 0.71 (3H, s, 18-CH,), 0.89 (3H, s, 14-CH,),
093 (3H, d, J = 63 Hz, 21-CH,), 0.97 (3H, s, 19-CH,),
1.00 3H, d, J = 63 Hz, 4-CH,), 1.02 GH, d, J = 6.9
Hz, 26-CH,), 1.03 (3H, d, J = 6.9 Hz, 27-CH,), 3.09
(IH, m, H-3), 466 (IH, d, J = 1.5 Hz, C=CH,), 4.72
(IH, br s, C=CH,). El-MS m/z 426 [M]' (12), 411 [M —
CH,]" (28), 393 [M—CH,;—H,0]" (8), 383 (7), 327 (10),
245 (24), 105 (88), 55 (100).
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Gramisterol (3) — ¥4 FA&EL 'H.NMR (300 MHz,
CDCLy) &: 0.54 (3H, s, 18-CH,), 0.83 (3H, s, 19-CH,),
095 (3H, d, J = 63 Hz, 21-CH,), 099 (3H, d, J = 6.3
Hz, 4-CH,), 1.02 (3H, d, J = 6.9 Hz, 26-CH,), 1.03 (3H,
d, J = 69 Hz 27-CH,), 3.13 (IH, m, H-3), 4.66 (1H, d,
J =12 Hz, C=CH,), 471 (IH, br s, C=CH,), 5.18 (1H,
m, H-7). "C-NMR (75.5 MHz, CDCL) & 37.0 (C-1),
31.1 (C-2), 762 (C-3), 40.3 (C-4), 46.7 (C-5), 26.6 (C-6),
117.5 (C-7), 139.1 (C-8), 49.6 (C-9), 34.6 (C-10), 214
(C-11), 39.6 (C-12), 43.4 (C-13), 55.0 (C-14), 22.9 (C-15),
27.9 (C-16), 56.0 (C-17), 11.8 (C-18), 14.1 (C-19), 362
(C-20), 18.8 (C-21), 34.8 (C-22), 29.7 (C-23), 156.9 (C-
24), 33.8 (C-25), 21.9 (C-26), 22.0 (C-27), 15.1 (4-CHy),
105.9 (C=CH,). EI-MS m/z 412 [M] (6), 397 [M —CH,]
(7), 379 [M-CH,-H,0]" (3), 328 (19), 313 (7), 285
(100), 241 (11).

Citrostadienol (4) — v]® 41 2 'H-NMR (300 MHz,
CDCLy) & 0.54 (3H, s, 18-CH,), 0.83 (3H, s, 19-CH,),
095 (3H, d, J = 63 Hz, 21-CH,), 0.98 (6H, d, J = 6.9
Hz, 26, 27-CH,), 0.99 (3H, d, J = 6.6 Hz, 4-CH,), 1.59
(3H, dt, J = 1.2, 6.6 Hz, 29-CH;), 2.83 (1H, septet, J =
6.9 Hz, H-25), 3.12 (1H, dt, J = 3.3, 11.1 Hz, H-3), 5.11
(1H, q, J = 6.6 Hz, H-28), 5.18 (1H, dd, J = 1.5, 6.0 Hz,
H-7). "C-NMR (75.5 MHz, CDCLy) & 37.0 (C-1), 31.0
(C-2), 762 (C-3), 40.3 (C-4), 46.7 (C-5), 26.6 (C-6),
117.5 (C-7), 139.1 (C-8), 49.7 (C-9), 34.8 (C-10), 214
(C-11), 39.5 (C-12), 43.4 (C-13), 55.0 (C-14), 22.9 (C-15),
28.0 (C-16), 56.0 (C-17), 11.8 (C-18), 14.1 (C-19), 36.6
(C-20), 189 (C-21), 359 (C-22), 28.0 (C-23), 145.8 (C-
24), 28.6 (C-25), 21.0 (C-26), 21.1 (C-27), 15.1 (4-CH,),
116.5 (C-28), 12.7 (C-29). EI-MS m/z 426 [M] (1), 411
[M—CH,]" (1), 408 [M-H,0] (1), 328 (33), 313 (6),
285 (100), 267 (6), 245 (5), 227 (8).

Ergosterol peroxide (6) — ¥4 /424, IR v, 3433
(OH), 1635 (C=C), 1458, 1379, 1075, 1043, 969 (trans
C=C) em™. '"H-NMR (300 MHz, CDCL,) &: 0.81 (3H, s,
18-CH,), 0.81 (3H, d, J = 6.6 Hz, 27-CH,), 0.83 (3H, d,
J = 6.6 Hz, 26-CH,), 0.88 (3H, s, 19-CH;), 0.90 (3H, d,
J = 6.6 Hz, 28-CH,), 0.99 (3H, d, J = 6.3 Hz, 21-CH,),
397 (1H, m, H-3), 5.13 (IH, dd, J = 7.5, 153 Hz, H-
22), 522 (1H, dd, J = 72, 153 Hz, H-23), 624 (IH, d,
J = 84 Hz, H-6), 6.50 (1H, d, J = 8.4 Hz, H-7). "C-
NMR (75.5 MHz, CDCL) &: 34.6 (C-1), 30.1 (C-2), 66.4
(C-3), 36.9 (C-4), 82.1 (C-5), 1354 (C-6), 130.7 (C-7),
794 (C-8), 51.0 (C-9), 36.9 (C-10), 23.4 (C-11), 39.3 (C-
12), 445 (C-13), 51.6 (C-14), 20.6 (C-15), 28.6 (C-16),
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56.1 (C-17), 12.8 (C-18), 182 (C-19), 39.3 (C-20), 20.9
(C-21), 135.4 (C-22), 1323 (C-23), 42.7 (C-24), 33.0 (C-
25), 19.6 (C-26), 199 (C-27), 17.5 (C-28). EI-MS m/z
428 [M]" (5.4), 410 [M—H,0]" (15.4), 392 [M -2H,0]"
(92), 377 [M=2H,0-CH,]" (17.7), 267 (23.1), 249
(20.0), 213 (12.4), 133 (50.8), 89 (100), 69 (62.3). (+)-
FAB-MS m/z 451 [M + Na]’, 429 [M + H]".

Pomolic acid (7) — ¥4 FAZRL [o],” = +222° (¢
= 0.15, MeOH). IR v, 3420 (OH), 1688 (COOH),
1460, 1387, 1030 cm™. 'H-NMR (500 MHz, pyridine-ds)
8: 0.90, 3H, s, 25-CH,), 1.01 (3H, s, 23-CH,), 1.10 (3H,
s, 26-CH;), 122 (3H, s, 24-CH,), 1.44 (3H, s, 29-CH,),
1.71 (3H, s, 27-CH,), 1.10 (3H, d, J = 6.6 Hz, 30-CH,),
2.33 (IH, ddd, J = 4.5, 13.6, 13.6 Hz, H-15B), 3.05 (IH,
br s, H-18), 3.12 (1H, ddd, J = 4.0, 12.9, 12.9 Hz, H-
160), 3.42 (1H, dd, J = 5.2, 10.9 Hz, H-3), 5.60 (1H, br
s, H-12). "C-NMR (125.8 MHz, pyridine-d;) &: 39.0 (C-
1), 28.1 (C-2), 782 (C-3), 39.3 (C-4), 55.8 (C-5), 18.9
(C-6), 33.6 (C-7), 403 (C-8), 47.7 (C-9), 37.3 (C-10),
24.0 (C-11), 128.0 (C-12), 139.9 (C-13), 42.1 (C-14), 29.3
(C-15), 264 (C-16), 48.3 (C-17), 54.6 (C-18), 72.7 (C-
19), 42.3 (C-20), 27.1 (C-21), 38.5 (C-22), 28.7 (C-23),
16.7 (C-24), 15.5 (C-25), 172 (C-26), 24.6 (C-27), 180.7
(C-28), 26.9 (C-29), 16.5 (C-30). EI-MS m/z 472 [M]" (2),
454 [M-H,0]" (5), 439 [M-CH,-H,0]" (2), 426 [M —
(COOH + H)|" (18), 354 (10), 264 (14), 246 (23), 220
(24), 207 (35), 201 (34), 190 (50), 146 (100).

Euscaphic acid (9) - ™4 FAF L (o], = +12.0°
(¢ = 02, MeOH). IR v, 3436 (OH), 1690 (COOH),
1458, 1379, 1040, 939, 768 cm™. 'H-NMR (300 MHz,
pyridine-ds) &: 0.89 (3H, s, 23-CH;), 0.97 (3H, s, 25-
CH,), 1.09 (3H, s, 26-CH,), 1.10 (3H, d, J = 6.3 Hz, 30-
CH,), 125 (3H, s, 24-CH;), 140 (3H, s, 29-CH,), 1.63
(3H, s, 27-CH;), 1.74 (IH, t, J = 11.7 Hz, H-la), 1.88
(1H, dd, J = 4.5, 12.0 Hz, H-1B), 2.32 (1H, ddd, J = 4.2,
13.2, 132 Hz, H-15B), 3.03 (I1H, br s, H-18), 3.10 (1H,
ddd, J = 4.5, 12.9, 13.2 Hz, H-16a), 3.75 (1H, d, J = 2.4
Hz, H-3p), 429 (1H, ddd, J = 2.7, 42, 11.6 Hz, H-2p),
5.57 (IH, br s, H-12). "C-NMR (75.5 MHz, pyridine-d)
8: 42.4 (C-1), 66.1 (C-2), 79.3 (C-3), 38.8 (C-4), 48.8 (C-
5), 18.6 (C-6), 33.5 (C-7), 40.6 (C-8), 47.6 (C-9), 38.7
(C-10), 24.1 (C-11), 128.0 (C-12), 140.0 (C-13), 42.9 (C-
14), 29.2 (C-15), 26.4 (C-16), 483 (C-17), 54.6 (C-18),
727 (C-19), 422 (C-20), 26.9 (C-21), 38.5 (C-22), 29.4
(C-23), 223 (C-24), 16.8 (C-25), 17.3 (C-26), 24.6 (C-
27), 180.7 (C-28), 27.1 (C-29), 16.6 (C-30). EI-MS m/z
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488 [M]' (6), 470 [M—H,O]" (5), 455 [M—H,0 - CH,]"
9), 452 [M-Q2xH0)]" (7), 442 [M—-(COOH +H)]"
(38), 424 (11), 409 (8), 370 (15), 264 [D/E ring (a)]
(29), 246 (77), 223 (44), 218 (69), 201 (99), 146 (100).
23-Hydroxytormentic acid (12) — ®A] 4 &2
[a]l,” = —6.4° (c=0.1, pyridine). IR v,, 3420 (OH),
1690 (COOH), 1458, 1377, 1049 cm™. '"H-NMR (300 MHz,
pyridine-d;) &: 1.06, 1.08, 1.11, 1.40, 1.64 (3H each, s,
5%xCH,), 109 3H, d, J = 6.6 Hz, 30-CH,), 233 (IH,
ddd, J = 39, 114, 11.4 Hz H-15B), 3.04 (1H, br s, H-
18), 3.08 (1H, ddd, J = 4.2, 13.5, 13.5 Hz, H-16a), 3.71
(1H, d, J = 102 Hz, H-23a), 4.18 (1H, d, J = 9.0 Hz, H-
3a), 425 (IH, ddd, J = 3.6, 9.3, 9.3 Hz, H-2pB), 4.19
(1H, d, J = 102 Hz, H-23b), 5.57 (1H, br s, H-12). 'H-
NMR (300 MHz, pyridine-d; + D,0) &: 1.00, 1.01, 1.05,
138, 1.59 (3H each, s, 5xCH;), 1.07 (3H, d, J = 6.9 Hz,
30-CH,), 227 (1H, ddd, J = 3.9, 12.0, 12.0 Hz, H-15p),
298 (IH, br s, H-18), 3.02 (I1H, ddd, J = 3.6, 13.0, 13.0
Hz, H-160), 3.66 (1H, d, J = 102 Hz, H-23a), 4.15 (1H,
d, J = 93 Hz, H-3a), 422 (1H, ddd, J = 42, 9.9, 10.1
Hz, H-2B), 4.13 (1H, d, J = 102 Hz, H-23b), 5.52 (1H,
br s, H-12). "C-NMR (125.8 MHz, pyridine-d;) &: 47.7
(C-1), 68.8 (C-2), 78.3 (C-3), 43.6 (C-4), 479 (C-5), 18.6
(C-6), 33.1 (C-7), 404 (C-8), 47.7 (C-9), 383 (C-10),
24.1 (C-11), 127.8 (C-12), 139.9 (C-13), 42.1 (C-14), 29.3
(C-15), 26.3 (C-16), 482 (C-17), 54.5 (C-18), 72.6 (C-
19), 423 (C-20), 269 (C-21), 384 (C-22), 66.5 (C-23),
14.2 (C-24), 17.3 (C-25), 17.3 (C-26), 24.6 (C-27), 180.8
(C-28), 27.0 (C-29), 16.7 (C-30). (+)-FAB-MS m/z 527
[M+Na]". EI-MS m/z 504 [M]" (8), 486 [M —H,0]" (5),
468 [M—(2xH,0)]" (7), 458 [M—(COOH +H)]" (35),
386 (12), 264 [D/E ring]" (16), 246 (25), 218 (23), 201
(33), 146 (69), 72 (100).
a2t o nE
215 (Lonicera Caulis, #4)9] 70% EtOH FE=2 &
35t UL hexane: T o ZHE Ryld 33E 19 'H-
NMR spectrume EH¥ 2274 G (5 0.33, 0.55)°14 &
AH o2 Yep= 2719 doublet signalse] YERISL Q&
Ao 2 Ko} cycloartanel| 9] triterpene= AUATE. ©]<]
o= 5711¢] singlet CH, signalE3} 342] secondary CH,
signale] YER}™ | tertiary CH, signal & A2 (5 1.72)°
A YERS= CH, signal 2 2712] exomethylene signal&©]
Z¥z} § 4.84, 492914 broad singlet signal® UER}IL =
Ao 2 Ho} isopropenyl groupe] EAE FHE 5 AT
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w3 § 328004 HEA H-3 (dd, J = 4.5, 11.1 Hz)9}, &
&}}2] allylic oxymethine proton®©] & 4.02 (t, J = 6.6 Hz)
oM Yehtal -2 Attt oide] A= PC-NMRO]
Mz PS5 & ATk E3F side chainoll EA3k= allylic
oxymethine carbon®] chemical shiftgh-2 Svijs] =9} 734
3olo] o]H 9} FHerhe] PC-NMR data7} 24S
configurationS ZH= model compound™¢} Qx|el= = 3}
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21%E9] CH,Cl, #EollA 42 315HE 2, 3 2 4= sterol<]
U2l ergostadiene®Z ZHz}F 1 ppm 2ol doublet (J =
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& Beslo] 22 yste] Bud b e Kumar
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9 Joniflavone 5-& ¥-2] X738 v} 3lc}. Qian 5% HPLC
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Ursolic acid (8)  Ri=Rs=Rs= H
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323
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