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Abstract-The stems of Lomcera peruzlymenum have been investigated for aecotridotd glycosldes In addrtlon to two 
well-known glucosldes, secologamn and morromslde, two rare secomdolds, secoxylogamn and secologanoslde, have 
been isolated and charactemed by chemical and spectroscopic means Secologanoslde has been isolated for the first time 
as a genuine, non-denvatlzed compound 

INTRODUCTION 

In the course of the systematic mvestlgation of lrldold 
glucosldes of Capnfohaceae plants, we have isolated a 
new blosldlc ester and two known mdoids from Lomcera 
perzclymenum [1] A further exammatlon of the meth- 
anohc extract of this plant has yielded four secolridold 
glucosldes secologamn (l), morromslde (2), secoxylo- 
gamn (3) and secologanoside (4) Secologanoslde (4) has 
been reported previously only as its dunethylester tetra- 
acetate from Vmca rosea [2], in which form it was 
characterized by ’ H NMR spectroscopy Secoxylogamn 
(3) has also been isolated from L xylosteum [R K 
Chaudhun and 0 Stlcher, unpublished work] It was 
later reported m Mentzelta species and has been character- 
ized by its ‘H NMR spectrum [3] In this paper, we 
describe the isolation and structure determmatlon of the 
two secolndolds 3 and 4 by means of more detailed 
spectroscopic studies 

RESULTS AND DISCUSSION 

The methanohc extract of stems of L pewlymenum was 
fractionated by polyanude column chromatography fol- 
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lowed by silica gel column chromatography The sub- 
sequent puticatlon of the chromatographlc Fractions 
afforded three lndolds [l] and four seconndolds (l-4) 

The data of 1 and 2 and their acetates showed good 
agreement with those reported for secologanm and 
morromslde respectively [4, S] Secoxyloganm (3), 
C1,HZ401, (M+ 404, FDMS), [al&O - 1117” (MeOH) 
andz;ecologanoslde (4), C16HZZOll (M+ 390, FDMS), 

%iWXS 

- 103 5” (H,O), were isolated as amorphous 

The UV and IR absorptlons of 3 [233 nm (log ~4 04), 
1700 and 1620 cm-‘] and 4 [230 nm (log s3 92), 1690 
and 1640 cm- ‘1 were typical of an lndold enol ether 
system conjugated with a carbonyl group [6] Their 
‘H NMR spectra (in DzO) were slmrlar and, apart from a 
three proton singlet at 63 75 ansmg from the methyl 
group of the carbomethoxy group For 3 (see 
Expenmental), showed the presence of nme protons m the 
aglycone moieties These Facts strongly suggested that 4 
had a structure snndar to that of 3 In both 3 and 4, the 
protons at C-3 of the aglycone unit were observed at 6 7 54 
(s, br) and 7 28 (d, J = 1 6 Hz), respectively Three vmyhc 
protons appearing at about 65 70 (lH, ddd, H-8) and 
between 65 27 and 5 36 (2H, each dd or d, H-10, and H- 
lO& indicated that 3 and 4 have secologanm type 
secolndold structures In the ‘H NMR spectrum of 3, the 
gemmal coupling (J,,,,,) was not observed The signals 
which appeared at 65 55 (d, J = 4 4 Hz) and 4 85 (d, J 
=769Hz)for3and546(d,J=45Hz)and480(d,J 
= 7 98 Hz) For 4 were asslgned to H-l and to the anomerlc 
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Table 1 ‘%NMR spectral data of com- 
pounds 3-5 [7547 MHz, CDsOD (3, 5) or 
D20 (4), TMS as mt (3,s) or ext (4) standard] 

C 3 4 5 

1 97 67 99 35 97 79 
3 153 56 152 31 153 79 
4 11083 11480 11004 
5 29 26 30 97 29 25 
6 36 90 38 31 35 48 
7 17660 18135 17485 
8 13469 135 32 134 54 
9 45 41 46 19 45 47 
10 12046 123 05 120 53 
11 169 15 175 30 168 88 
COOCHo 5179 5185 
COOcfIJ 52 20 
1’ 99 92 10000 10008 
2 74 65 75 15 74 67 
3’ 77 89 78 12 78 18 
4 7159 72 16 7159 
5’ 7841 78 84 78 42 
6 62 79 63 30 6281 

proton of /3-D-glucopyranosyl moiety, respectively The 
signals arlsmg from 2H-6 were observed as double- 
doublets m both spectra The 13C NMR spectra of 3and 4 
were also m good agreement, except the signal ansmg 
from the methyl group of the carbomethoxy function at 
C-11 (651 79, q) (Table 1) 

In order to find the exact positions of the acldlc 
functions of 3 and 4, they were estenfied with dlazo- 
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 q) (see Experimental and Table 1) 

These results showed that the only difference between 3 
and 4 was the extent of esterdicatlon of the carboxyl 
groups which were situated at C-7 and C-11 Based on 
these data, 3 was ldentdkd as secoxyloganm and 4 as 
secologanoslde 

EXPERIMENTAL 

General procedures were as earher described [l] ‘H and 
%NMR spectra [S (ppm), J (Hz)] were obtamed at 
300 13 MHz (‘H NMR) and at 75 47 MHz (13C NMR) using a 
Bruker WM 300 Spectrospm Instrument m Fourier transform 
mode 

Plant matergal Fresh plant matetral of Lomcera perlclymenum 
L was collected from the Forth area, Zurich, Switzerland [l] A 
voucher specunen IS deposlted m the Herbarium of the 
Laboratory of Pharmacognosy and Phytochemlstry, School of 
Pharmacy, ETH Zurich 

Isolatton procedures Extraction and fractionation were as 
reported [l] In this mvestlgatlon seven fractions (Al-A,) were 
collected Fr A, was SubJected to semiprep HPLC 
(MeOH-H20, 7 13) to yield secologamn (I), which was found to 
be Ident& wtth an authentic sample of secologanm (‘H NMR, 
‘% NMR (acetate of 1) [4]) Fr A2 afforded 2 on senuprep 

HPLC (MeOH-HIO, 3 7) Data for 2 and for Its acetate 
derrvatlve showed good agreement with those of morromslde [S] 
Fr &gave secoxyloganm (3) on semtprep HPLC (MeOH-HIO, 
3 7) Fr A, was rechromatographed over slhca gel wtth 
CHCl,-MeOH-H,O-AcOH (60 40 10 05) to gwe pure seco- 
loganoslde (4) 

Secoxylogonrn (3) [u] g - 1117” (c 0 521, MeOH), UV AZ” 
233 nm (log E = 404), IRvE cm-’ 3400, 1700 and 1620, 
‘HNMR(D10)6236(1H,dd,JSn,sB=160Hz,Jd. s=75Hz, 
H,-6), 2 63 (lH, dd, Js., s,, = 16 0 Hz, J,, 5 = 4 0 Hz, H,-6), 2 79 
(lH, m, H-9), 3 24 (lH, m, H-5), 3 32-3 56 (4H, m, H-S’, H-3’, H-4’, 
H-2’), 3 75 (3H, s, COOMe), 3 75 (lH, H,-6’, merged with the 
COOMe signal), 3 95 (lH, d, J, g,6 b = 12 4 Hz, Ha+‘), 4 85 (lH, 
d, J I , z = 7 7 Hz, H-l’), 5 31 (lH, d, JIw8 = 9 5 Hz, H,-lo), 5 36 
(lH, d, J,,,, = 16 6 Hz, H,-10) [gemmal couplmg (JIQ, 10,,) was 
not observed], 5 55 (lH, d, J, 9 = 44 Hz, H-l), 5 71 (lH, ddd, 
J8, 1oa (czs) = 9 5 Hz, J, ,ob (craw) = 16 6 Hz, J,,, = 9 5 Hz, H- 
8),7 54 (lH,s (br),H-3), ‘% NMR (CDsOD) secTable l,FDMS 
m/z 404 [Ml+, 405 [M+H]+, 427 [M+Na]+ 

Secologanoslde (4) [a]g - 103 5” (c 0 546, HZO), UV AEH 
230 nm (log s3 92), IR vs cm -I 3400,169Oand 1640, ‘H NMR 
(D,O) 62 27 (lH, dd, J,, ep = 16 0 Hz, J,, s = 9 5 Hz, H,-6), 
2 75 (lH, dd, J,, 6_ = 16 0 Hz, J6# s = 4 9 Hz, HP-6), 2 79 (lH, 
ddd, J,, 1 =45Hz,Jg,,=49Hz,J9,s=96Hz,H-9),317(1H, 
m, H-5), 3 29-3 53 (4H, m, H-S, H-3’, H-4’, H-2’), 3 72 (lH, dd, 
J 6 b.6 p = 124 Hz, J6 ~,,s = 5 70 Hz, Hb-6’), 3 91 (lH, dd, J, pb b 
= 124Hz, J, %s = 197 Hz, H,6’), 480 (lH, d, JI 2 
= 7 98 Hz, H-l’), 5 27 [lH, dd, J,,,,, (gem) = 14 Hz, Jlw8 
= 10 0 Hz, HilO], 5 30 [lH, dd, J,,,,, (gem) = 14 Hz, J,,,, 
= 17OHz, H,-lo], 546 [lad, J, 9 =45Hz, H-l-J, 569 [lH, 
ddd, J,, 1oo (as) = 10 0 Hz, J,, 1ob (trans) = 17 0 Hz, J8, 9 
= 9 6 Hz, H-S], 7 28 (lH, d, Js, s = 16 Hz, H-3), ‘“C NMR 
(D*O) see Table 1, FDMS m/z 390 [Ml+ 413 [M + Na]’ 

Dunethyl-secologanostde (5) Compounds 3 and 4 afforded 
after esterdicatlon with CH2N2 dimethyl-secologanoslde (5) 
‘H NMR (CD30D) 62 37 (lH, dd, Jb, 68 = 16 2 Hz, Js,, 5 
=84Hz, H.-6), 276 (lH, ddd, Jg l=54Hz, J,,=92Hz, 
J 9 s = 48 Hz, H-9), 285 (lH, dd, JBp,6. = 162 Hz, J,, 5 
= 5 64 Hz, H,-6), 3 22 (lH, m, H-5), 3 28-3 40 (4H, m, H-5’, H-3’, 
H-4’, H-2’), 3 67 (lH, dd, J, b,e a = 12 0 HZ J6 ,,s = 5 0 Hz, Hb- 
6’), 3 89 (lH, dd, Js Jh a,6 b = 12 0 Hz, J, iss = 1 8 Hz, H,-6’), 
3 65 and 3 70 (each 3H, s, 2 x COOMe), 466 (lH, d, JI 2 

= 78 Hz, H-l’), 522 [IH, dd, J,%,,, (gem) = 18 Hz. J,,, 
= 102 Hz, H,-lo], 5 24 [lH, dd, J,,,,, (gem) = 18 Hz, Jlws 
= 18 0 Hz, H,-lo], 5 48 (lH, d, J, 9 = 5 4 Hz, H-l), 5 63 (lH, 
ddd, J,, ice = 10 2 Hz, J,, 10b = 18 0 Hz, JB 9 = 9 2 Hz, H-S), 7 47 
(lH, d, J, 5 = 17 Hz, H-3), 13C NMR (CD30D) see Table 1 
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