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Abstract—The stems of Lonicera periclymenum have been investigated for secoiridoid glycosides In addition to two
well-known glucosides, secologamn and morroniside, two rare secoiridoids, secoxyloganin and secologanoside, have
been 1solated and characterized by chemical and spectroscopic means Secologanoside has been 1solated for the first time

as a genuine, non-derivatized compound

INTRODUCTION

In the course of the systematic mnvestigation of irndoid
glucosides of Caprifoliaceae plants, we have 1solated a
new biosidic ester and two known iridoids from Lonicera
periclymenum [1] A further examination of the meth-
anolic extract of this plant has yielded four secoiridoid
glucosides secologanin (1), morromside (2), secoxylo-
ganin (3) and secologanoside (4) Secologanoside (4) has
been reported previously only as 1ts dimethylester tetra-
acetate from Vinca rosea [2], m which form 1t was
characterized by 'H NMR spectroscopy Secoxyloganin
(3) has also been 1solated from L xylosteum [R K
Chaudhur1 and O Sticher, unpublished work] It was
later reported in Mentzelia spectes and has been character-
1zed by 1ts 'H NMR spectrum [3] In this paper, we
describe the 1solation and structure determination of the
two secoirndoids 3 and 4 by means of more detailed
spectroscopic studies

RESULTS AND DISCUSSION

The methanolic extract of stems of L periclymenum was
fractionated by polyamide column chromatography fol-
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lowed by silica gel column chromatography The sub-
sequent purification of the chromatographic fractions
afforded three iridoids [1] and four secoriridoids (1-4)

The data of 1 and 2 and their acetates showed good
agreement with those reported for secologanin and
morroniside respectively [4, 5] Secoxyloganin (3),
C17H24011 (M+ 404, FDMS), [a]]z)o -1117° (MCOH)
and secologanoside (4), C,sH,,0;;, (M* 390, FDMS),
[x]¥ —1035° (H,O), were 1solated as amorphous
substances

The UV and IR absorptions of 3 [233 nm (log £4 04),
1700 and 1620cm™!] and 4 [230 nm (log €3 92), 1690
and 1640 cm™'] were typical of an indoid enol ether
system conjugated with a carbonyl group [6] Their
'H NMR spectra (in D,0) were similar and, apart from a
three proton singlet at 83 75 ansing from the methyl
group of the carbomethoxy group for 3 (see
Experimental), showed the presence of nine protons 1n the
aglycone moieties These facts strongly suggested that 4
had a structure similar to that of 3 In both 3 and 4, the
protons at C-3 of the aglycone unit were observed at 67 54
(s, br)and 7 28 (d, J = 1 6 Hz), respectively Three vinyhic
protons appearing at about 6570 (1H, ddd, H-8) and
between 6527 and 5 36 (2H, each dd or d, H-10, and H-
10,) indicated that 3 and 4 have secologanin type
secoiridoid structures In the *H NMR spectrum of 3, the
gemunal coupling (J,q, 1o5) Was not observed The signals
which appeared at 4555 (d, J =44 Hz) and 485 (d, J
=769 Hz) for 3and 546 (d, J =45Hz) and 480 (d, J
= 798 Hz) for 4 were assigned to H-1 and to the anomeric
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Table 1 '*CNMR spectral data of com-
pounds 3-5 [7547 MHz, CD,0D (3, 5) or
D,O (4), TMSasint (3, S)orext (4) standard)

C 3 4 5
1 9767 9935 9779
3 15356 15231 15379
4 11083 11480 11004
5 2926 3097 2925
6 3690 3831 3548
7 17660 18135 17485
8 13469 13532 13454
9 4541 4619 4547
10 12046 12305 12053
1 16915 17530 16888
COOCH, 5179 5185
COOCH, 5220
r 9992 10000 10008
b4 7465 7515 7467
3 7789 7812 7818
& 7159 7216 7159
5 7841 7884 7842
6 6279 6330 6281

proton of B-D-glucopyranosyl moiety, respectively The
signals ansing from 2H-6 were observed as double-
doublets n both spectra The '>C NMR spectra of 3and 4
were also 1 good agreement, except the signal arising
from the methyl group of the carbomethoxy function at
C-11 (85179, q) (Table 1)

In order to find the exact positions of the acidic
functions of 3 and 4, they were estenified with diazo-
methane Both yielded the same substance 5, the 'H NMR
and '*C NMR spectra of which showed the presence of
two carbomethoxyl functions (63 70, 3 65, each s, and
51 85, 52 20, each g) (see Experimental and Table 1)

These results showed that the only difference between 3
and 4 was the extent of esterification of the carboxyl
groups which were situated at C-7 and C-11 Based on
these data, 3 was identified as secoxyloganin and 4 as
secologanoside

EXPERIMENTAL

General procedures were as earlier described [1] *H and
13CNMR spectra [6 (ppm), J (Hz)] were obtaned at
300 13 MHz (*H NMR) and at 75 47 MHz (**C NMR) using a
Bruker WM 300 Spectrospin instrument in Fourler transform
mode

Plant material Fresh plant material of Lonicera periclymenum
L was collected from the Forch area, Zurich, Switzerland [1] A
voucher specimen s deposited 1n the Herbanum of the
Laboratory of Pharmacognosy and Phytochemistry, School of
Pharmacy, ETH Zurich

Isolation procedures Extraction and fractionation were as
reported [1] In this investigation seven fractions (A;-A,) were
collected Fr A, was subjected to semprep HPLC
(MeOH-H,0, 7 13) to yield secologanin (1), which was found to
be 1dentical with an authentic sample of secologanin (*H NMR,
13C NMR (acetate of 1) [4]) Fr A, afforded 2 on semuprep
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HPLC (MeOH-H,O0, 3 7) Data for 2 and for its acetate
derivative showed good agreement with those of morroniside [ 5]
Fr A, gave secoxyloganin (3) on semiprep HPLC (MeOH-H,0,
37 Fr A, was rechromatographed over silica gel with
CHCIl,-MeOH-H,0-AcOH (60 40 10 0 5) to give pure seco-
loganoside (4)

Secoxylogamin (3) [«]3’ — 111 7° (c 0 521, MeOH), UV A1 McOH
233nm (log &¢=404), IRvKBrem™! 3400, 1700 and 1620,
'H NMR (D;0) 6236 (1H,dd, J, 65 = 160 Hz,J¢, s = 75 Hz,
H,-6),263 (1H,dd, Js, 65 = 16 0 Hz, Jg5 s = 40 Hz, H;-6),2 79
(1H, m,H-9), 3 24 (1H, m, H-5), 3 32-3 56 (4H, m, H-5', H-3', H-4,
H-2), 375 (3H, s, COOMe), 375 (1H, Hy-6', merged with the
COOMe signal), 395 (1H,d, J . 6, = 124 Hz, H,-6'), 4 85 (1H,
dJ, , =7THz,H-I'),531 (1H,d,J o, 3 = 9 S Hz, H,-10), 5 36
(1H,d, J 4y ¢ = 16 6 Hz, Hy-10) [geminal coupling (J 10a, 10b) Was
not observed], 555 (1H, d, J, = 44 Hz, H-1), 571 (1H, ddd,
J3, 100 (€15) = 95 Hz, Jg |y, (trans) = 16 6 Hz, J5 o = 95 Hz, H-
8),7 54 (1H, s (br), H-3), 1*C NMR (CD,;0D) see Tabile 1, FDMS
m/z 404 [M]*, 405 [M +H]*, 427 [M +Na]*

Secologanoside (4) [a]F’ — 103 5° (c 0 546, H,0), UV AMcOH
230 nm (log £3 92), IR vEBr em =1 3400, 1690 and 1640, 'H NMR
(D,0) 8227 (1H, dd, Jg, 65 = 16 0Hz, J¢, s = 95 Hz, H,-6),
275 (1H, dd, Jg5, 6. = 16 0Hz, Jg; 5 = 49 Hz, Hy-6), 279 (1H,
ddd,Jg , =45Hz,Je s =49Hz,Jy s =96 Hz,H-9),317 (1H,
m, H-5), 329-3 53 (4H, m, H-5, H-3', H-4', H-2'), 372 (1H, dd,
Jovea=124Hz, Jops =570 Hz, Hy-6'), 391 (1H, dd, J5 461
=124Hz, Js,5 =197Hz, H,-6), 480 (1H, d, J, ,
=798 Hz, H-1'), 527 [1H, dd, J o, 10 (gem) = 14 Hz, J g, ¢
= 100 Hz, H,-10], 530 [1H, dd, J,q, 1o, (Bem) = 14 Hz, J 4 ¢
= 170Hz, H,-10], 546 [1H, d, J, ¢ = 45 Hz, H-1], 569 [1H,
ddd, Jg g (c15)=100Hz, Jg o, (trans)=170Hz, Jg,
=96 Hz, H-8], 728 (1H, d, J; s = 16 Hz, H-3), 3C NMR
(D;0) see Table 1, FDMS m/z 390 [M]* 413 [M + Na]*

Dimethyl-secologanoside (5) Compounds 3 and 4 afforded
after esterification with CH,N, dimethyl-secologanoside (5)
'HNMR (CD;OD) 6237 (1H, dd, Js, 65 = 162 Hz, Jg, s
=84 Hz, H,-6), 276 (1H, ddd, J, , =54Hz, J, s = 92 Hz,
Jos=48Hz, H-9), 285 (1H, dd, Jes 6, =162Hz, Jgy s
= 5 64 Hz, H;-6), 3 22 (1H, m, H-5), 3 28-3 40 (4H, m, H-5', H-3,
H-4,H-2),367 (1H,dd, Jop5, = 120Hz, Jg 5 = 50 Hz, Hy-
6),389 (1H, dd, Js Jeaen= 120Hz, Jg,5s = 18 Hz, H,-6'),
365 and 370 (each 3H, s, 2x COOMe), 466 (iH, d, J, ,
=78Hz, H-1'), 522 [1H, dd, J g qp (gem) = 18 Hz J g,
= 102 Hz, H,-10], 524 [1H, dd, J g, 10, (gem) = 18 Hz, J g, ¢
= 180 Hz, H,-10], 548 (1H, d, J, , = 54 Hz, H-1), 563 (1H,
ddd, Jg 1o, = 102 Hz, Jg 1, = 180Hz, Jg o = 92 Hz, H-8), 747
(1H, d, J5 5 = 17 Hz, H-3), '3C NMR (CD;0D) see Table 1
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