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Abstract-From the methanol& extract of the dried whole plant of A$qa decumkns, four new iridoid glucosidc cis- 
and trans-pcoumaroyl esters, decumbesidc A (I), B (2), C (7) and D (8) were isolated together with the known reptoside 
(6) and 8-acetylharpagide (9). The structures of the new compounds have been elucidated on the basis of spectroscopic 
and chemical evidence. 

INTRODUCTION 

Ajugu decumbens is widely distributed in East Asia and it 
has been used as remedy for sore throat and alleviating 
fever in folk medicine. In the course of our studies on the 
biologically active substances from the Labiatac. we 
investigated the constituents of the titled plant and 
isolated four new iridoid glucosidc p-coumaroyl esters, 
together with the known reptoside (6) [I] and I-acetyl- 
harpagide (9) [2,3]. The present paper describes the 
structure elucidation of the new compounds. 

RESULTS AND DISCUSSION 

A methanolic extract of the whole plant of 
A. decumbens was fractionated as described in the 
Experimental section. From the ethyl acetate soluble 
fraction, the new compounds, decumbeside A (1). B (2). C 
(7) and D (8) were isolated by a combination of silica gel 
chromatography and reversed phase HPLC. From the n- 
butanol soluble fraction, 8-acetylharpagide (9) was iso- 
lated as a major constituent together with minor com- 
ponent, reptoside (6). 

Decumbeside A (1). C2,H280,, .3/2 H20, [a]o -60 
(MeOH), was obtained as an amorphous powder. The 
‘H NMR spectrum (C5D,N) of 1 (see Experimental) was 
strongly reminiscent of that reported 143 for galiridoside 
(5) and in addition contained signals arising from a frans- 
pcoumaroyl moiety C66.63 and 7.98 (each IH, d, J 
= 16 Hz)] (double bond), and 7.17 and 7.55 (each ZH, d, J 
= 8.5 Hz) (l+disubstituted benzene ring). The “C NMR 
spectrum of 1 (Table 1) showed the presence of a methyl, a 
methylene, a methine, two methines having an oxygen 
function, and an acetalic carbon and a disubstituted 
double bond besides the signals due to a sugar moiety and 
a rrans-pcoumaroyl group. Acctylation ofdecumbeside A 
(1) with a mixture of acetic anhydride and pyridine gave 
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the tetraacetate (3). in the ‘H NMR spectrum of which 
signals due to three alcoholic and a phenolic acetoxy 
groups were observed. 

On the basis of the above mentioned spectral data, 
decumbeside A was presumed to have a structure in which 
galiridoside (5) is esterified by a buns-p-coumaroyl group 
at the sugar portion. This s pulation was supported by 
the close similarity of the * CNMR spectrum of 1 with 
that [SJ of galiridoside (s) except for the signals due to 
sugar and pcoumaroyl portions and confirmed from the 
fact that mild alkaline hydrolysis of 1 gave galiridoside (5) 
[4]. The location of the rrans-pcoumaroyl group was 
presumed to be at C-2’ from the comparisons of 
“C NMR spectra of 1 and 5, since the anometiccarbon in 
1 resonated at 1.7 ppm higher field than that of 5 and 
could be confirmed by ’ H spin-spin decoupling experi- 
ments. Namely, the signal at 65.44 assignable to C-l’-H 
was collapsed to a singlet on irradiation at 65.66 which 
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Table 1. “CNMR Data (a)* ofdccumbcsideA (I), B (2). C (7), 
D (S), galiridosidc (5). and S-acetylharpagide (9) 

Carbons 1 2 it 7 a 9 

1 
3 
4 
5 
6 
7 
8 
9 

10 
1’ 
2 
3 
4 
5 
6 

; 
Y 
1” 
2” 
3” 
4” 
5” 
6” 

AC0 

94.9 95.3 95.3 94.5 94.4 94.5 
141.2 141.4 141.7 143.7 143.7 143.7 
110.6 110.1 109.6 106.8 106.8 106.8 
76.9 76.7 76.6 7j.2 73.2 13.2 
43.1 43.7 44.4 77.9 77.9= 78.0 
64.1 64.0 64.2 46.0 46.0 46.0 
67. I 61.0 61.3 88.4 88.4 88.5 
54.6 54.5 54.5 55.4 55.4 55.5 
11.1 17.3 11.6 22.5 22.4 22.5 
91.9 91.9 99.6 99.1 99.1 99.8 
75.1C 75.6d 14.8 12.9 72.8 14.5 
75.1C 74.Sd 78.5 18.4 78.0c 77.6 
71.1 71.8 71.8 69.8 69.1 71.6 
78.5 18.4 17.9 17.5 11.5 11.6 
62.8 62.1 63.0 62.5 62.4 62.8 

169.2 167.0 168.9 167.9 
115.3 115.8 115.4 116.9 
141.3 145.5 146.5 144.4 
127.1 127.1 127.1 127.5 
131.2 133.8 131.0 133.4 
116.9 115.8 116.7 115.7 
161.3 160.0 161.0 159.7 
116.9 115.8 116.7 115.7 
131.2 133.8 131.0 133.4 

22.2 22. I 22.2 
173.1 173.1 113.2 

l Solvent CD,OD. 
t Data from ref. [S]. 
c* may be exchanged. 

was assigned to the proton on the carbon having the p- 
coumaroyloxy group. On the basis of these findings, the 
structure of decumbeside A was elucidated as galiridoside 
2’-trans-pcoumaroyl ester (1). 

Decumbeside B (2), [a]o - 13” (MeOH) was obtained 
as an amorphous powder and has the same molecular 
formula as 1 on the basis of its FAB mass spectrum. The 
‘HNMR spectrum (C,DsN) of 2 (see Experimental) is 
very similar to that of 1. The difference in the ‘H NMR 
spectrum of 2 and 1 is the appearence of signals due to a 
ci.+p-coumaroyl group [66.05 and 6.93 (each IH. d, J 
= I3 Hz), and 7.15 and 8.12 (each 2H,d.J = 8.5 Hz)] in 2 
instead of those arising from the rrms-p-coumaroyl group 
in 1. Irradiation at 66.93, an NOE (18 %) was observed for 
the signal at 66.05, indicating a &arrangement of the 
double bond. Acetylation of 2 gave the tetraacetate (4). 
Accordingly, the structure of decumbeside B was pre- 
sumed to be galiridoside cis-pcoumaroyl ester. The 
location of the cis-pcoumaroyl group was suggested to be 
at C-2’ from the upfield shift of the anomeric carbon 
(697.9) in the “CNMR spectrum and was confirmed 
from the fact that the signal at 65.44 arising from the 
anomeric proton collapsed to a singlet on irradiation of 
the signal at 65.62 (I H, dd, J = 8.5 and 8.5 Hz) assignable 
to the proton attached on the carbon having the cis-p- 
coumaroyloxy group. On the basis of these findings, the 
structure of decumbeside B was elucidated as galiridoside 
2-k-pcoumaroyl ester (2). 
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Decumbeside C (7), Cz6HJ10,, * 3/2H20, [a]n - 108” 
(MeOH), was obtained as an amorphous powder. The 
‘HNMR spectrum (CDJOD) (see Experimental) was 
strongly reminiscent of that of 8-acetylharpagide (9) and 
in addition contained signals due to a rrons-pcoumaroyl 
group cS6.393 and 7.66 (each IH, d, J = I6 Hz), and 6.80 
and 7.47 (each 2H, d, J = 8.5 Hz)]. The “C NMR spec- 
trum (CD,OD) of 7 showed the presence of a methyl, a 
methylene, a methine, a secondary carbinyl carbon, two 
quarternary carbons having an oxygen function, a dis- 
ubstituted double bond and an acetalic carbon in addition 
to the signals due to a rruns-pcoumaroyl group and a 
sugar moiety. These spectral data suggest that de- 
cumbeside C (7) might be the [runs-pcoumaroyl ester of 
8-acetylharpagide (9) which was isolated at the same time. 
In fact, the “C NMR signals assignable to the aglycone 
portion were identical to those of 9 and partial hydrolysis 
of decumbeside C (7) with NaOH gave 9 as one of the 
products. The location of the pcoumaroyl group was 
elucidated to be at C-3’ from the results of the spin-spin 
decoupling experiments. On irradiation at 64.72 (C-I’-H), 
the signal at 63.41 (lH, .I = IO and 8 Hz) collapsed to a 
doublet (J = 10 Hz), leadiog to the assignment of this 
signal to C-2-H. This signal also collapsed to a doublet (.I 
= 8 Hz) on irradiation at 65.07 which was assigned to the 
proton on the carbon having a trans-pcoumaroyloxy 
group. This assignment was further supported by the fact 
that the signal assignable to C-4’ resonated in a 1.9 ppm 
higher field compared to that of 9 in the “C NMR 
spectrum. On the basis of these findings, the structure of 
decumbeside C was elucidated as I-acetylharpagide 3’- 
frans-pcoumaroyl ester (7). 

Decumbeside D (8). [a] o - 158” (MeOH) was obtained 
as an amorphous powder. The spectral data of de- 
cumbeside D (8) were very similar to those of 7 except for 
the presence of a cis-p-coumaroyl group cS5.83 and 6.86 
(each IH, d, J = I3 Hz), and 6.74 and 7.64 (each 2H, d, J 
= 8.5 Hz)] instead of a trans-p-coumaroyl group in 7 in 
the ‘H NMR spectrum. The “CNMR spectrum of 8 is 
almost identical to that of 7 except for the above 
mentioned differences. On the basis of these spectral data, 
the structure of decumbeside D could be represented as S- 
acetylharpagide 3’-cis-pcoumaroyl ester (8). 

EXPERIMENTAL 

General. ‘H NMR: 200 MH1; “CNMR: 50 MHz. Unless 
otherwise noted TMS was used as int. standard. 
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1,4&ulmtituted benzen& FABMS m& 683 [M + Na]’ 
~+~I)~d6~ [l&K]+ (+KIb 

Hydroiysfso~decum6esi A (I). Toasoln ofdccumbcsideA (1) 
(12.7 mg) in McOH (3 ml), I N NaOH aq soln (3 drops) was 
added. After 3 hr at room temp., the reaction mixture was 
ncutmlixcd with Amberlite IR-1ZOB (H-form). Tbc ion exchange 
resin was removed and the filtratecvapd in uucuo. The residue was 
purikd by prep. TLC (silica @h sohfcnt: CHCIs-McOH 7: 3) to 
give gahridoside (s) (5.4 ms) as a syrup. [a]g -70” (MeOH, c 
0.23); IR v_ (Rim on NaCi plate): 3400 fbr), MO, 1080,1030,890 

and815cm~‘;‘HNMR~(D,O):61.~3(3H,s,l~H,~2.l2(iH, 
d, J = 15 I& 7-H& 2.23 (lH, dd, J = 15 and 2 Hz, 7-H,), 2.43 
(lH,d,J = 6~9~H~3.~(lH,6r~7-H~3.74(IH,dd,J = 12.5 
and 5 Hz, 6-H), 3.94 (iH, dd, J = 12.5 and 2 Hz), 4.78 (DOH), 
4.82 (IH, d. J = 7.5 Hz, l-H), 5.05 (IH, dd, J = 6 and 0.5 Hz+ 4 
H), 5.48 (tH, d, J = 6 HZ I-H) and 6.42 (lH, d, J = 6 Hz, 3-Hk 
FAB-MS m/s=. 369 [M+NaJ’ (+Nal) and 385 [M+K]” 
( f KI). This sunpk WBS identified as galiridoxidc (S) by com- 
parisons of spectral data. 

lkarnbeside 3 ICRMCC~OIO (4). Acetylation of davmbesidc B 
(2) with Ac~~~~rnc gave the tetraacctate (4)asan amo~hous 
powder. IRvc&ar: 35tXl, 1755, 1655, 1630, 1500, 1505 and 
123Ocm’; ‘HNMR (CDCI,): 61.49 (3H. s, IQ-H,), 1.97.2.03 
and 2.09 {each 3H, s, 3 x alcobohc OAc), 2.31 (3H, s, phenol% 
OAc~2.~(lH,d,J~5~~H~3.lS(iH,s,OH~3.32(lH,&rs, 
7-H),3.73(1H,m,S’-H),42332H,m,6’-H,),4.86(1H,d,J = 6Hz 
4-H), 4.91 (IH, d, J = 8 Hz l’-H), 5.04-5.30 (SH), 5.89 and 6.98 
(~hlH,d,J = 13 ~c~doubie~ndA4.2O(iH,d,J = 6Hz,3- 

H), and 7.10 and 7.68 (each 2H, d, J = 8.5 Hz. t&diaubstituted 
bcnzene~ FAENS m/z: 683 [M + Na] + (+ Nal) and 699 [M 
+K]’ (+Kl). 

Portia1 hydrolysis of decumkside C (‘7). To a soln of de- 
cm&side C (7) (15.9 mg) in MeOH (3 ml), 1 N NaOH aq solo ( 1 
drop) was added. After 2 hr at room temp., the reaction mixture 
was neutrrdkcd with Ambcrlite IR-12OB (H-form). The ion 
exchange resin was removed and the filtrate coned in vocuo. The 
residue was sepd by prep. TLC (&ha gel; solvent: CHCI,-t&OH 
7:3) togive S-~tyf~~~dc (9) (4.3 mgb [a]g - 112” (h&OH, 
c~.2l~~as~up[FAEMSm/z:429[MiNa]* (+Nal)and4+5 
[N fK]- (+KI)J, which was identical ~thanautheot~~mple 
in all respects. 
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