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Abstract — Six iridoids were isolated from the 70% ethanol extract of Lonicera Caulis (Caprifoliaceae) and their structures
were identified as epialyxialactone (1), secologanin dimethyl acetal (2), sweroside (3), loganin (4), loganic acid (5) and dem-
ethylsecologanol (6). The chemical structures of these compounds were identified on the basis of spectroscopic methods and
comparison with literature values. This is the first report of the iridolactone, epialyxialactone (1), from the Caprifoliaceae plants
and loganic acid (5) and demethylsecologanol (6) from Lonicera Caulis.
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Lonicera japonica Thunb., Caprifoliaceae, Lonicera Caulis, iridoid, isolation and identification

olAd a7 S ST
7171 H A|ef — A33%=3= Jasco P-1020 polarimeterS: Af
£3lo] 243}tk UVE Hitachi U-30102 ARR&190H,

IR Jasco FI/IR-53002 AH8-8Fe] 45131tk NMRE
Varian Gemini 2000 (300 MHz), Bruker Avance 400 (400
MHz) =+ Bruker Avance 500 (500 MHz) spectrometerS
ALE-5he] =4 3519 21, EIMS+ Hewlett-Packard 5989B
GC/MS E+= Jeol IMS-700 mass spectrometerS AF8-3}%)
t}. FAB-MS+ Jeol JMS-700 high resolution mass
spectrometerE A8 Th. Column  chromatography-&
silica gel> Merck®] Kieselgel 60 (no. 7734 == 7729)%,
Az rE TRk = Merck®] LiChroprep RP-18 (particle
size 40-63 um)E AME3FATE Gel ¢J3+= Sephadex LH-20
(PharmaciayS A3}tk TLC plates= Mercke] Kieselgel
60F,5, 5=3= RP-18,,4 precoated plateE AM&-3F3AT}.

& A B2l - AE3 IF 15.6 kel 70% EtOHS 7}
3 5 A7 280l 53] Tdsle] Ao FEES 7
et =31 70% EtOH d2=F AATE 70% EtOH < 2~o]]
SHTE 7Fet] dY AZ § A9 F%9] hexanes 7Fs}
o] X8 W35l hexane +3 (813g)— At e vt
Hog 3o A9 FF CH,CLE 7}sted] XJ% ety

o] CH,CLEE 978y deH, 5%
A2 sle] EtOAc #3 (1272 g) ¥ BuOH #3 (491.5



Vol. 40, No. 4, 2009

< 27 AAvk WA 755 A% wEcl] B EYe Y
At

EtOAc #3¥ 1262g2 silica gel (Merck no. 7734)
column®l| Z 3. CH,Cl,/MeOH (gradient)2] 802 &FA]
A 2071 &AE-EE AU olF &FEE E07 (60 90
hexane/EtOAc (gradient)e] &% -8 1 2 silica gel (Merck
no. 7734) column chromatographyS AA|8le] AL A~F-3
E-07-49 (025 Y2 CH,Cl/MeOH (gradient)®] &2 8-v) &
silica gel (Merck no. 7729) column chromatographyS 4
AlBle] A& AR-F E-07-49-13 (83 mg)S MeOH/H,0 =
8 : 2¢] 8=81|Z RP-18 column chromatographyS A A]
kATt &FE E-07-49-13-11 (43 mg)e CH,CL/MeOH &
el 2 A S vt S1eE 1 (16 mgye AT

BuOH #3 150.0 g silica gel (Merck no. 7734)
column®] Z 3. CH,Cl/MeOH/H,0 =7 :1:05 — 7 :
15:05—>7:2:05% 8|2 §&A1AH 4 &89 B-
09 (300 mg)°ll th3le] MeOH/H,0=4 : 69 &&&1|Z
RP-18 column chromatographyS &Al8le] 478 B-09-31
Z2HE FTE 2 (136mg)E dYoH, AEF B-12
(450 mgpll thEl] MeOH/H,0=4 : 6] £Z8u)= RP-18
column chromatographyE A5l 48 B-12-08=4-E
313HE 3 (120 mg)e ATt 288 B-13S CH,Cl/MeOH
B E ARG L wHEste] BehE 4 (6.526 9= 23
ok o2 4AEF B-29 (02 g)= RP-18 columnd] A3
MeOH/H,0 = 1 : 9 8EA17 283 B29-14 (40 mg)S
&)t} ©]E A RP-18 columndl] 23 MeOH/H,O = 0.5
:9.59] SulE 8FAIA A& AEE B-29-14-12 (20 mg)
o thsled A} RP-18 columndll Ao} MeOH/H,O =4 : 6
o7 §EAA A& AEF B-29-14-12-09 (15 mg)e- silica
gel (Merck no. 7729) columnell Z32 EtOAc/MeOH/H,0 =
100 : 16.5 : 13.59] B2 &&A1AH L 288 B-29-14-
12-09-46° 2 HE] 33 5 (8 me)S Helttt &8E
B-25 (0.3 g)= RP-18 columndl] 2o} MeOH/H,0 =4 : 6
o2 SEAA A& AEF B25-01 (150 mg)S T
Sephadex LH-20 column®ll 23 S/FE SE3A|AH A5
B-25-01(sp)-6 (45mg)S LAt ©olE THA| silica gel
(Merck no. 7729) column®] Z o] EtOAc/MeOH/H,0 =
100 : 165 : 13.5¢] w2 §EAIA & &HEF B-25-
01(sp)-6-21 (20 mg)= RP-18 column®] Z¢] MeOH/H,0
=3 : 79 8&81|E chromatographyS AA|8}e] AL &
5 B-25-01(sp)-6-21-1925E 3}3HE 6 (2 mg)s w238t
ATt e SE vk seHE 2, 3 E AR 4= 0]
0] Qlso 2 RE Fe] HiE v = secologanin dimethyl
acetal, sweroside 2 loganin ¥-& 313} vl 2HH
o= gl

Epialyxialactone (1) — #4 ZA&FHRL [o],” = —25.1°
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(¢ = 0.55, CH;OH). IR v, (KBr) 3464 (OH), 1728
(lactone), 1397, 1336, 1172, 1038, 897 cm™. 'H-NMR
(500 MHz, CD,OD) % “C-NMR (125.8 MHz, CD,0D) :
Table 1. FAB-MS m/z 223 [M + Na]’, 201 [M + HJ".
HR-FAB-MS m/z 201.1125 [M + HJ, Calcd for C,,H,,0,
201.1127.

Acetylation of 1-3}3tE 1 4 mg)d FFx4F 2
pyridine Z} 1 m¥¥ 7}gk & A-2o|xf o WA]ste] A
7Heg BHAIA WAl RS A%k IR v, (KBr)
1728, 1242 (acetate), 1371, 1172, 1043 cm'. 'H-NMR
(500 MHz, CD,0D) ¥ “C-NMR (125 MHz, CD,OD) :
Table I. FAB-MS m/z 307 [M + Na]’, 285 [M + HJ, 225
[(M + H) — CH,COOH]', 165 [(M + H) —2xCH,COOH]".

Loganic acid (5) — ¥4 FAFRL [o],” = —54.4° (¢
= 02, MeOH). IR v, (KBr) 3377 (OH), 1683, 1637
(a,B-unsat. C=0), 1279, 1076, 1021 (glycosidic C-O),
999, 900, 866 cm™. UV A, (log €) (MeOH) 232 (4.17)

(1) R=H
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nm. 'H-NMR (400 MHz, CD,OD) &: 1.09 3H, d, J =
69 Hz, 10-CH,), 1.65 (IH, ddd, J = 5.1, 7.5, 14.1 Hz,
H-6B), 1.87 (1H, m H-8), 2.02 (1H, ddd, J = 44, 7.2, 9.1
Hz, H-9), 223 (1H, ddd, J = 1.0, 6.2, 14.1 Hz, H-60),
309 (IH, br q, J = 8.0 Hz, H-5), 3.19 (IH, t, J = 9.0
Hz, H-2), 326 (1H, t, J = 9.0 Hz, H-4), 336 (1H, t, J =
90 Hz, H-3), 3.65 (1H, dd, J = 5.6, 12.1 Hz, H-6'a),
3.89 (1H, dd, J = 1.5, 12.1 Hz, H-6'), 403 (1H, br t, J
= 43 Hz, H-7), 465 (1H, d, J = 7.9 Hz, H-1'), 527 (IH,
d, J = 44 Hz, H-1), 739 (IH, s, H-3). "C-NMR (100
MHz, CD,0D) &: 97.6 (C-1), 152.1 (C-3), 114.1 (C-4),
32.1 (C-5), 42.7 (C-6), 75.1 (C-7), 42.1 (C-8), 46.5 (C-9),
13.5 (C-10), 170.9 (C-11), 100.0 (C-1'), 74.7 (C-2'), 78.3
(C-3", 71.6 (C-4"), 78.0 (C-5'), 62.7 (C-6'). FAB-MS m/z
399 [M+Na]". (-)-FAB-MS m/z 375 [M—HJ, 213 [(M -
H) - 162]". HR-(-)-FAB-MS m/z 375.1288 [M—HJ", Caled
for C,H,;0,, 375.1291.
Demethylsecologanol (6) - S

—72.0° (¢ = 0.1, MeOH). IR v, (KBr) 3388 (OH), 1642
(a,B-unsat. C=0), 1538, 1399, 1075 (glycosidic C-O), 931
em’. UV A, (log € (MeOH) 230 (4.15) nm. 'H-NMR
(500 MHz, CD,0D) &: 1.70-1.80 (2H, m, H-6), 2.60
(1H, m, H-9), 2.86 (1H, m, H-5), 3.19 (IH, t, J = 8.0
Hz, H-2"), 3.24 -3.34 (2H, overlap with solvent, H-4', 5"),
336 (IH, t, J = 8.8 Hz, H-3"), 3.55 (2H, m, H-7), 3.65
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12.0 Hz, H-6b), 468 (IH, d, J = 7.9 Hz, H-1', 521
(1H, br d, J = 104 Hz, H-10a), 525 (1H, 1H, br d, J =
173 Hz, H-10b), 548 (IH, d, J = 6.5 Hz, H-1), 5.80
(1H, ddd, J = 8.8, 104, 17.3 Hz, H-8), 7.32 (IH, s, H-3).
PC-NMR (125.8 MHz, CD,0OD) & 974 (C-1), 151.1 (C-
3), 314 (C-5), 33.9 (C-6), 61.0 (C-7), 136.4 (C-8), 45.7
(C-9), 118.8 (C-10), 100.0 (C-1'), 74.7 (C-2'), 77.9 (C-3",
71.6 (C-4"), 784 (C-5"), 62.8 (C-6'). (-)-FAB-MS m/z 375
[M —H]". HR-FAB-MS m/z 375.1290 [M —HJ", Calcd for
C,¢H,;0,,375.1291.
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(1H, dd, J = 5.7, 12.0 Hz, H-6'a), 3.88 (1H, dd, J = 1.9, HA] 9L iridoidA g ® EXsles= 39S Ugktl 'H-'H
Table I. NMR data of epialyxialactone (1) and its diacetate (1a)
1 1 HMBC la la
No. 'H (CD,0D) C (DEPT) 'H (CDCL,) C (DEPT)
(CD,0D) (CDCl,)
1 4.08 (t, 11.3) 70.9 (CH,) C-3,5 38,9 3.97 (t, 11.5) 69.2 (CH,)
4.38 (dd, 6.2, 11.3) 441 (dd, 6.2, 11.5)
3 - 177.3 (C) - 172.4 (C)
4 2.48 - 2.56 (m) 47.7 (CH) C-3,5 6 2.61 (dt, 5.7, 11.2) 43.5 (CH)
5 2.48 - 2.56 (m) 36.8 (CH) C-1, 3, 4,6, 9, 11 2.45 (ddd, 7.8, 10.9, 20.9)  36.8 (CH)
6 1.61 (ddd, 3.7, 9.1, 13.5) 42.1 (CH,) C4,5 7,89 1.67 (ddd, 3.8, 9.8, 14.1) 39.0 (CH,)
2.14 (dd, 6.3, 13.5) 2.14 (br dd, 7.5, 14.1)
7 4.10 (br t, 4.3) 77.3 (CH) C-5, 9 5.24 (t, 3.5) 78.8 (CH)
8 1.74 (m) 43.6 (CH) C-1, 9, 10 1.85 (m) 41.0 (CH)
9 221 (m) 44.0 (CH) C-1, 8, 10 2.33 (m) 43.2 (CH)
10 1.05 (d, 6.9) 13.6 (CH;) C-7, 8,9 1.00 (d, 6.9) 13.3 (CH,)
11 3.72 (dd, 5.3, 11.4) 60.7 (CH,) C-3, 4,5 4.22 (dd, 5.1, 11.5) 62.2 (CH,)
3.79 (dd, 3.1, 11.4) 440 (dq, 6.4, 11.5)
OAc - - 2.05 (s), 2.06 (s) 20.9, 21.0

170.5, 170.9
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1728 cm™ o)A carbonyl2 F4 &= $<band= S-lactone
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Ao 315 19] HMBC spectrum (Table 1) & £3}o]
Sletet. =3 A gho] (-) o2& C-40 AgH o]
A& CH,0HE equatorial (B)E 2@ = o] o, o]& 1a
©] NOESY spectrumol|4] H-59} H-9 & H-11, H-73%} H-8,
H-9¢} CH, 7} A2 correlations}al = 202 gR1gH
At webA B3HE 1S epialyxialactone’™ 0. & 775}
St o] EF-2 o]n] o]9] epimer?] alyxialactone3} 7|
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=3} (Apocynaceae) 2 &1 Abxia reinwardti ©] 102
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