
Phyrochemurry, Vol 23, No 10, PP 2343-2345, 1984 0031-9422/84 $3 00 +0 00 
Pnnted m Great Bntam Q 1984 Pergamon Press Ltd 

THREE FLAVONOID GLYCOSIDES CONTAINING ACETYLATED ALLOSE 
FROM ST’CHYS RECTA 

ANDREAS LENHERR*, MOHAMMED F LAHLOUBt$ and OTTO STICHERt 

*Geobotamsches Instltut and tPharmazeutisches Institut, Eidgenossische Techmsche Hochschule (ETH), CH-8092 Zurich, 
Switzerland 

(Received 9 February 1984) 

Key Word Index-Stachys recta, Labiatae, flavone glycosides, 4’-0-methyhsoscutellarem 7-O-(2”-O-6”‘-O-acetyl-/I- 
D-allopyranosyl-/3+glucopyranoside), lsoscutellarem 7-0-(2”-0-6”-0-acety1-/3-r+allopyranosyl-~-~glucopy- 
ranoslde), 3’-hydroxy-4’-O-methyhsoscutellarem 7-0-(2”-0-6”-0-acetyl-~-~allopyranosyl-~-~glucopyranos~de) 

Abstract-By means of “C and ‘H NMR spectroscopy three flavone glycosldes, obtamed from Stachys recta, were 
ldentdied as 7-0-(2”-0-6”-0-acetyl-~-D-allopyranosyl-~-D-~ucopyfanosides) of 4’-0-methyhsoscutellarem, isoscutel- 
larem and 3’-hydroxy-4’-O-methyhsoscutellarem The latter two compounds are isolated for the first time Only 
mannose and glucose have been reported previously as sugar components of flavonolds of the genus Stnchys 

INTRODUCTION 

Stachys recta (Lablatae) represents the widest dlstrlbuted 
species of a polymorphic species group (about 10 spectes), 
with a mam centre of diversity m the Balkan peninsula As 
part of a blosystematlc and chemotaxonormc study of this 
group [l], three. ilavone glycosldes from Stachys recta 
were isolated as reference compounds for the chemotax- 
onomlcal investigations In the present commumcatlon 
the isolation and structure elucldatlon of these flavonolds 
IS described Glycosldes 2 and 3 are new compounds 

RESULTS 

Glycosldes 1, 2 and 3 are the mam components of a 
methanohc extract of lyophlllzed leaves from Stachys 
recta After prehmmary TLC experunents glycoslde 1 was 
separated by CC from glycosldes 2 and 3 usmg 
dlchloromethane-methanol-water (80 20 2) Glycosldes 
2 and 3 were isolated by subsequently CC with ethyl 
acetate-propanol-water (4 2 7, upper phase) All three 
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1 R1=Me,R,=H 

2 R1=R,=H 
3 R,=Me,R,=OH 
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According to TLC (after acid hydrolysis) and the ‘H 
and 13CNMR data the sugar components of all three 
tlavonolds are glucose and allose Glucose, allose as well as 
mannose have very similar R, values on TLC m most 
solvent systems Using pyndme-ethyl acetate-acetic 
acid-water (36 36 7 21) as solvent system and cellulose. 
as support, two spots on TLC were observed Mannose 
was excluded by ‘H NMR data Altona and Haasnoot [3] 
assign to the coupling constant of the proton at C-l of /3- 
D-mannose values of ca 12 Hz For those of @-D-glucose 
and B-D-allose they gve values of 7 8 Hz and 8 4 Hz 
respectively For all three flavonolds Isolated m this work 
values of 7 4 Hz ( = G-l, cf Table 2) and 8 0 Hz ( = A-l) 
were obtained 
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substances were purified by sermpreparatlve HPLC, usmg 
varying mixtures of methanol-water as mobile phase 
After lyophlhzatron ‘H and 13CNMR data as well as 
UV spectra with diagnostic reagents [2] were recorded 

The structure of the aglycone moiety of all three 
glycosldes was established by UV data (Table 1) All three 
compounds exhibit band II at about 280 nm, which 1s 
typlcal for flavonolds with a 5,7,8 hydroxylated A-rmg 
Band II of glycoslde 3 shows two absorption maxima (255 
and 278 nm), a charactenstlc of 3’,4’-oxygenated &ones 
The 4’-oxygenated equivalents, glycosldes 1 and 2, have 
only one maxnnum for band II The addition of sodmm 
methoxlde to all three compounds produces a batho- 
chronuc shift of more than 40 nm m band I However, 
only for glycoslde 2 there 1s no decrease m intensity, which 
1s diagnostic for the presence of a free 4’-hydroxyl group 
For giycoslde 1 and 3 (methoxylated m 4’ positIon) the 
intensity of band I decreases Thus the aglycone of 1 IS 4’- 
0-methyhsoscutellarem, that of 2 is isoscutellarem and 
that of 3 1s 3’-hydroxy-4’-O-methyhsoscutellarem These 
structures were confirmed by the ‘H and “CNMR data 
(Tables 2 and 3) The chemical shift values of the three 
compounds differ only m posrtlon C-l’ to C-6’, the other 
values bemg ldentlcal 

The presence of an ahphatlc acetyl group m all three 
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Table 1 UV data of compounds l-3 

1 2 3 

MeOH* 279, 306, 326sh 211, 3015, 322 sh 255,278,298,335 
Al& 282,322,341,427 282,323, 343 264 sh, 282, 314, 360 

NaOMe 311 243, 376 243, 270 sh, 318, 380 
decomp decomp decomp 

*Ident& values were obtamed m MeOH-NaOAc as m pure MeOH 

Table 2 ‘H NMR spectral data of compounds l-3 

1 2 3 

c-3 
C-6 

c-2 

c-3 

c-5 

C-6’ 

G-l* 

G-2 
G-3 

G-4 
G-5 

G-6 
A-l* 

A-2 

691 s 681 s 678 s 
671 s 670s 670s 

8 10d 798 d I 50 d 
J=88 J=88 J=22 
7 14 d 695d - 

J=88 J=88 
7 14 d 695d 112 d 
J=88 J=88 J=81 
8 10d 798d 761 dd 
J=88 J=88 J = 8 512 3 
508d 505d 508d 
J=74 J=73 J=74 
4 98 s (br) 5 00 s (br) 4 94 s (br) 

4 12-3 28 4 10-3 16 4 1@3 26 

545469 550460 5 42-4 62 
494d 493d 494d 
J=80 J=80 J=80 

4 12-3 28 4 l&3 16 4 10-3 26 
A-3 
A-4 
A-5 
A-6 545-469 55@-460 5 424 62 
OMe 388 s 389s 
OH at C-5 12 32 s 1234s 12 32 s (br) 
Me (AC) 189 s 188 s 188 s 

*G, j?-D-Glucoside, A, B-D-alloslde Solvent DMSO-I, 
The spectra were run on a Bruker Spectrospln WM 300 
spectrometer (300 13 MHz) Chemical shifts (ppm) rela- 
twe to TMS as Internal standard, couplmg constants (J) 
m Hz 

molecules 1s evident from the signals at 20 5 ppm (Me) and 
170 3 ppm (GO) m the “C NMR spectrum Thus acetyl 
group must be locahzed at the sugar moiety According to 
Markham and Char1 [4], acetylatlon at OH-C-6 of a 
sugar IS evidenced by the downfield shift of 18-3 ppm m 
the C-6 signal and an upfield shift of about 3 4 ppm m the 
C-5 signal This was observed for the allose m all three 
compounds 

DISCUSSION 

Flavonold 1 was ldent&d therefore as 4’-O- 
methyhsoscuteilarem 7-O-(2”-O-6”‘-O-acetyl+D-allo- 

Table 3 13C NMR spectral data of com- 
pounds l-3 

1 2 3 

c-2 
c-3 
c-4 
c-5 
C-6 
c-7 
C-8 
c-9 
c-10 
C-l’ 
c-2 
c-3 
c-4 
c-5 
C-6 
G-l* 
G-2 
G-3 
G-4 
G-5 
G-6 
A-l* 
A-2 
A-3 
A-4 
A-5 
A-6 
OMe 

Acetyl 

163 7 
1034 
1824 
1506 
1002 
1522 
1276 
143 8 
105 6 
1228 
128 4 
1145 
1624 
1145 
1284 
996 
82 5 
756 
693 
772 
605 

102 6 
708 
716 
669 
716 
636 
55 5 
205 

1704 

1640 
1025 
1823 
1504 

1000 
152 1 
1274 
1437 
105 5 
121 1 
1286 
1159 
1614 
1159 
1286 
994 
826 
75 5 
69 2 
711 
605 

1025 
707 

715 
668 
715 
63 5 
- 

204 
1702 

1640 
1034 
1824 
1507 
1001 
1523 
127 6 
143 9 
1056 
1231 
1132 
1468 
1512 
1121 
1190 
995 
822 
756 
693 
77 1 
606 

102 3 
709 
715 
670 
715 
63 6 
558 
204 
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*G, /?-D-Glucoslde, A, 8-Dalloslde The 

spectra were run on a Bruker Spectrospm 
WM 300 spectrometer (75 47 MHz), 
chemical shifts (ppm) relative to TMS as 
internal standard Solvent DMSO-ds 

pyranosyl-B-D-glucopyranoside), which was earlier 
isolated by Char1 er al [S] from Veromca jihformts 
Srmth The “CNMR data of flavonold 1 agrees well 
with those reported by ChaD et al [S] Flavonold 2, lso- 
scutellarem 7-O-(2”-O-W-O-acetyl-/Y-D-allopyranosyl+ 
D-glucopyranoside), and flavonold 3, 3-hydroxy- 
4’-0-methyhsoscutellarem 7-o-(r-o-6”‘-o-acetyl+D- 
allopyranosyl-/?-D-glucopyranostde) were isolated for the 
first time 

Until now flavonold glycosldes from the genus Stuchys 
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have been isolated only by Russtan actenttsts from some 
Caucastan spectes [6-lo] All compounds reported con- 
tam a scutellarem- or tsoscutellarem skeleton wtth 2- 
mannosylglucose as the sugar moiety Allose aa sugar 
moiety has never been reported In recent publtcattons 
[l l-133 they descrtbed also some flavonotds with an 
acetyl group at the sugar motety, however the positton of 
the acetyl group was not determmed 

EXPERIMENTAL 

Plant maternal Leaves of Stachys recta L were collected on 13 
August, 1980 m Switzerland by R Lang and A Lenherr at 
Ruggplangge m the Walenstadterberg, Kt St Gailen, at an 
altitude of 1300 m Voucher specimens of the whole plants (colt 
no 80/1642) are deposited m the Herbamun of the Geobotanical 
Institute, ETH Zunch (ZT) 

Isolation and ufentlfcatron The lyopluhzed leave-s were ex- 
tracted m MeOH The filtrate was coned, dissolved m water and 
puntied from hpopluhc components wtth petrol In TLC exper- 
lments with CH2C12-MeOH-H,O (80 20 2) on srhca gel 1 has 
R, 063, 2 033, and 3 041, with EtOAc-n-PrOH-H,O (4 2 7, 
upper phase) 1 has R, 0 58,2 0 65 and 30 51 Both solvent systems 
are subsequently used for the separation of the three glycosides 
by CC on s&a gel The punfication of the three glycostdes was 
carned out by senupreparatwe HPLC on a Knauer C,, reversed 
phase column (25 cm x 16 mm I d ) The spectral data of the 
purdied compounds are given m Tables l-3 The sugar com- 
ponents are supplementary ldentdied by TLC on cellulose 
after acid hydrolysis with pyndme-EtOAc-HOAc-Hz0 
(36 36 7 21) as solvent system (glucose R, 0 60, allose R, 0 63 
and mannose R, 066) DetectIon by a solution of amhne- 
phthalate m H20-saturated BuOH 
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