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Abstract-The structure of lsomartynoslde, a new phenylpropanold glyconde, Isolated along with the known 
martynoslde from Galeopsls pubescens, has been elucidated on the basis of chermcal and spectral data as 3-hydroxy4 
methoxy-/3-phenylethoxy-0-a-L-rhamnopyranosyl-(1 + 3)-6-O-feruloyl-B-D-glucopyranoside 

INTRODUCTION 

During a systematic study of lndoldal constituents of 
Galeopszs speaes, we encountered a nomrldoldal fraction 
m Galeopm pubescens [l] that has now been established 
to contain two phenylpropanold glycosldes In this paper 
we descnbe the lsolatlon and structure determination of 
these two compounds, martynoslde (1) and aomarty- 
noslde (2) 

RESULTS AND DISCUSSION 

Low pressure hquld chromatography of the appropn- 
ate fraction on a reversed phase C-18 column afforded two 
pure glycosldes T’he faster running compound was ident- 
ified by spectral means to be. a known phenylpropanold 
glycoslde, martynoslde (I), previously isolated from 
Martynra Louisiana [2] and the slower running one a new 
compound, named isomartynoslde (2) The structure 
determmatlon of the new compound 2 now follows 

The molecular formula C91H40015 of 2 1s based on 
electron impact mass spectrometry, the number of signals 
m the PND 13CNMR and their multlphcltles m the 
SFORD and mtegratlon of the ‘H NMR spectra of 2 and 
Its peracetate 3 The ‘H NMR (300 MHz) spectrum of 2 
showed SIX aromatic protons, the couphng constants of 
which gave the substitution pattern indicated m the 
formula, two olefimc protons (d, H-a’ and H-/3’) which 
appeared as an AB-system (the coupling constant (J 
= 16 Hz) indicated a trans-geometry), two methoxyl 
groups, a benzyhc methylene and two anomenc protons 
The coupling constants of the anomenc protons at 64 33 
(J = 7 8 Hz)and 5 17 ( J = 10 Hz)are consistent with the 
configurations B for D-ghCOSC and a for L-rhamnose, 
respectively The region of the remaining glycosrdic 
protons had the expected splitting and integral The 
‘H NMR spectrum of the heptaacetate 3 showed the 
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presence of five ahphatlc and two aromatic acetyl groups 
and the remammg signals were slrmlarly related 

The 13C NMR spectrum of lsomartynoslde (2) showed 
30 signals (two methoxyl signals came together) and their 
assignments are gven m Table 1 The assignment of the 
signals are based on (1) multlphclty of the signal m 
SFORD spectrum, (11) literature data on chermcal shifts 
of functional groups and (m) comparison of the spectral 
data of 1, 2 and 3 and related compounds [3,4] Of 30 
(from 31 carbons) signals m 2, 26 signals are virtually 
identical to signals observed m the 13C NMR of 1 The 
’ 3C NMR signals assigned due to rhamnosyl, feruloyl and 
3-hydroxy4methoxy-fl-phenylethanol moletIes were vir- 
tually superimposable with that of 1 From these. and 
above data we mterprete that lsomartynostde (2) and 
martynoslde (1) differ from each other only m the site of 
acylatlon on the glucosyl moiety 

In order to locate the site of acylatlon, the compounds 1 
and 2 were separately treated with aq potassmm hydrox- 
ide to give feruhc acid (identified by chromatography and 
‘HNMR spectroscopy) and deacyl glycoslde 4 The 
EIMS of 4 revealed the molecular ion peak [M] + at m/z 
476 and further peaks at m/z 330 [M - rhamnosyl] +, 
m/z 146 (termmal rhamnose moiety) and m/z 168 (agyl- 
cone = 3-hydroxy4methoxy-p-phenylethanol) The 
13C NMR of 4 showed 21 signals as expected, 19 of which 
are virtually identical m chemical shift and multlphclty 

Martynoude R= R’ = H , R* = feruloyl 

Isomartynoside R = R* = H , R’ = femloyl 

Isomartynoslde heptaacetate R = R* = AC , R’ = acetylferuloyl 

Deacyl martynoslde = deacyl lsomartynoslde R = R’ = R*= H 
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=82Hz,J,,, = 20Hz,H-6),515(lH,d,J= 16Hz,H-1”),429 
(lH, d, J = 7 8 Hz, H-l’), 3 81 (3H, s, Ar-OMe), 2 81 (ZH, t, J 
= 7 27 Hz, 2H+?), 125 (3H, d, J = 6 23 Hz, 3H-6”), 4 08-3 24 (m, 
10H of ducose and rhamnose, 2H-K) “C NMR see Table 1 

Alkalme hydrolyses of rsomartynosrde (2) Compound 2 (50 mg) 
dissolved m 5 ml 5 % KOH soln, was heated at 80” on an 011 bath 
for 2 hr and then neutrahzed with 1 N HCl soln and evaporated 
to dryness The residue was chromatographed on a slhca gel (40 g) 
column and eluted with EtOAcMeOH-H,O (100 16 5 13 5) 
The fractions were monitored on a sdlca gel prepared plate with 
CH&l,-MeOH-Hz0 (80 20 2) The fractions containing the 
faster running substance were combmed and evapd m uacuo to 
give feruhc acid (6 5 mg) ‘HNMR (CDsOD) 67 58 (lH, d, J 
= 15 9 Hz, Ar-CLf=CH-), 7 16 (lH, d, 52/b = 19 Hz, H-2), 7 05 
(lH, dd, & = 8 2 Hz, &,6/Z = 19 Hz, H-6), 6 81 (lH, d, Jsid 
= 8 2 Hz, H-5), 6 30 (lH, d, J = 15 9 Hz, Ar-CH=CB-), 3 89 
(3H, s, Ar-OMe) The fractions containing the slower running 
substance. were evapd m uacuo and then lyophdti to gve 
deacyl-glyconde 4 as a white amorphous powder (24 mg), [K]: 1 
- 53 2” (c 0 524, MeOH) EIMS 70 eV m/z 476 ([M] + , cak for 2 
C21H320,2 4764826), 330 [M -rhamnosyl]+, 168 [aglycone 
= 3-hydroxy-4-methoxy-jI-phenylethylalcohol] (base peak), 3 
152, 151, 150, 147 [terminal rhamnosyl] UVIEHnm 219 
(3 94), 281 (3 58), ‘HNMR (CD,OD) 6681 (lH, d, J,,, 4 
=82Hz,H-5),673(1H,d,& =2OHz,H-2),667(1H,dd,&,, 5 
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