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Abstract-Three new phenylpropanoid glycosides, phlinosides A, B and C were isolated from a methanolic extract of 
the aerial parts of Phlomis linearis. On the basis of chemical and spectral evidence their structures were determined 
as 3,4-dihydroxy-B-phenylethoxy-O-B-D-glucopyranosyl-( 1 -+ 2)-a-L-rhamnopyranosyl-( 1 -+ 3)-4-o-CZtffCOyl-j-D-&CO- 

pyranoside, 3,4 dihydroxy-/&phenylethoxy-0-B_D-xylopyranosyl-(1 -+ 2)-cc-L-rhamnopyranosyl-( 1 + 3)-4-O-caffeoyl- 
P-D-glucopyranoside and 3,4-dihydroxy-B-phenylethoxy-O-~-L-rhamnopyranosyl-(l -+ 2)-cr-L-rhamnopyranosyl- 
(1 + 3)-4-0-caffeoyl-B-D-glucopyranoside, respectively. 

INTRODUCTION 

Phenylpropanoid glycosides (glycoside esters of cinnamic 
acid derivatives) constitute a group of natural products 
which is increasing in number constantiy. Hitherto, most 
interest was due to their importance from the point of 
view of chemotaxonomy and their distribution in dicotyl- 
edons has been reviewed [l]. Recently, significant physio- 
logical activities such as antiviral and cell growth in- 
hibitory effects have also been reported [2,3]. 

A rather small sub-group of compounds consisting of 
three carbohydrate moieties has also increased remark- 
ably to over 30, several of them being listed in ref. [ 11. The 
main structure of most of these trisaccharide esters is 
derived from acteoside (= verbascoside) (4) with P-D- 

glucopyranose as the central sugar. Additional to rham- 
nose, the third sugar is frequently glucose, galactose, 
rhamnose, xylose, arabinose or apiose [l]. Recently, 
teucrioside has been isolated from Teucrium chamaedrys 
(Lamiaceae), which has L-lyxose as the third sugar [4]. 
However, the type of sugars, different sequences or substi- 
tution patterns cause a great variation in the structures of 
the phenylpropanoid glycosides. This variability is ex- 
emplified by the caffeoyl conjugates from Echinacea 
species [3], by the mussatiosides (Muss&a species) con- 
taining a sugar sequence in which rhamnose is linked to 
the 6-position of the central glucose unit and the third 
sugar, xylose, is attached to the 3-position of the rham- 
nose moiety [S, 63 the acylation site being at C-4 of the 
rhamnose unity, or by the magnolosides (Magnolia spe- 
cies) which are unique among the phenylpropanoids in 
having fl-D-allopyranoside as the core sugar [7]. 

During our research for phenylpropanoid glycosides 
and their distribution in Lamiaceae, Galeopsis [S], 
Stachys [9] and in the Scrophulariaceae, Scrophularia 
[lo, 111, Rhynchocorys [12] and Pedicularis [paper in 
preparation], we have further studied an endemic 
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PhIomis species, P. linearis (Lamiaceae) which occurs in E. 
and S. E. Anatolia in Turkey. 

We describe the isolation and structural elucidation of 
three new phenylpropanoid glycosides, phlinosides A (l), 
B (2) and C (3) from the aerial parts of P. linearis. Because 
l-3 have all in common (E)-caffeic acid and 3,4-dihydro- 
xyphenylethanol, the three new trisaccharide esters are 
closely related to teucrioside [4] and lavandulifolioside 
[9], the only differences being in the nature of the sugars 
attached to the rhamnose moiety of acteoside. 

RESULTS AND DISCUSSION 

Compounds l-3 were obtained as amorphous com- 

pounds, C&,,%, C34H44% and C35H46% (FAB 
mass spectrometry), respectively. They exhibited similar 
UV absorptions (see Experimental), confirming their 
polyphenolic nature. Their IR spectra also showed simi- 
lar absorption bands, hydroxyl groups (3400 cm- ‘), a,/?- 
unsaturated esters (vC = 0 1690, VC = C 1630 cm-‘, for 
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CD,OD): see Table 1. FABMS m/z (rel. int. %): 768.5 

(7.1) ([M - H] _, talc. for C35H460,9; 770.7). 

Acetylation. Treatment of l-3 (each ca 10 mg) separately with 

Ac,O (0.5 ml) and pyridine (OS ml) at room temp. overnight, 

followed by CC over silica gel using C,H,-Me&O (4: 1) gave 

dodecaacetate 5, undecaacetate 6 and undecaacetate 7 deriva- 
tives, respectively. 

Phlinoside A dodecaacetate (5). IR Y::; cm-‘: 1730 (C=O), 

1620 (C=C) and 1490 (arom. ring). ‘H NMR (400 MHz, CDCI,): 

see Table 2. FABMS m/z: 1291 ([M + HI+, talc. for 

Cs9H,,0,,), 1312.7 [M +Na]+, 981.4 [(M +Na)-331]+, 

561.2 and 331.2. 

Phlinoside B undecaacetate (6). IRv~~~ccm-~: 1735 (C=O), 

1620 (C=C) and 1490 (arom. ring). ‘H NMR (400 MHz, CDCI,): 

see Table 2. FABMS m/z: 1219 ([M + H]*, talc. for 

C,,H,,O,,), 1241 [M +Na]+,981.3 [(M +Na)-259]+,489.1 

and 259.3. 

Phlinoside C undecaacetate (7). IR vffi cm-‘: 1740 (C=O), 

1630 (C=C) and 1500 (arom. ring). ‘H NMR (400 MHz, CDCI,): 

see Table 2. FARMS mjz: 1233 ([M + HI+, talc. for 

C,,H,,O,,), 1255 [M + Na]+, 503.1 and 273.3. 

Acid hydrolysis. Compounds 1-3 (each 5 mg) were separately 

dissolved in 5 ml 5% HCI and heated at 100” for 2 hr, cooled and 

filtered. The filtrates were neutralized by passing through Dowex 

(Cl- form) and evapd to dryness. The residues were examined for 

sugars by PC (descending method) using n-BuOH-pyrid- 

ine--H,O (9:5:4). 

Hydrolysis of 2 and silylation of sugar componentfor CC. A soln 

of 2 (5 mg) in 3% H,SO, (5 ml) was hydrolysed at 90” for 3 hr. 

After neutralization with BaCO, and filtration through Celite, 

the filtrate was evapd and dried in uacuo (2 hr, 25”/10m3 Torr). 

The residue was dissolved in pyridine (1 ml) and hexamethyldis- 

ilazane (0.2 ml) and trimethylsilyl chloride (0.1 ml) were added 

and the mixt. shaken vigorously for 30 sec. After standing for 5 

min at room temp. the reaction mixt. was dissolved with Et,0 

and pyridine removed by washing with a satd CuSO, soln. The 

Et,0 layer was dried (MgSO,) and subjected to GC analysis 

[15, 161. R,: 2.90 and 3.55 min (TMSi derivatives of L-rhamnose); 

3.67 and 4.24 min (TMSi derivatives of D-xylose) and 6.37 and 

8.54 min (TMSi derivatives of D-glucose). 

Methylation. Compounds I-3 (each 5 mg) were separately 

methylated by Hakomori’s method [13]. The methylated pro- 
ducts were dissolved in 5 ml 5% HCI in MeOH and heated at 

100”. After 2 hr 5 ml H,O was added and the mixt. reheated for 

an additional I hr. After removing MeOH, the H,O phase was 
extracted with CHCI, (2 x 5 ml). The combined CHCI, extracts 

were dried (Na,SO,), coned and subjected to TLC using 

C,H,-Me&O (2: 1) and C,H,-EtOH (4: 1). Identification of 

methylated sugars was made by comparison with authentic 
samples. 2,3,4,6-tetramethylglucopyranoside, 2,3,4-trimethylxyl- 

opyranoside and 2,3,4-trimethylrhamnopyranoside were ident- 
ified for 1, 2 and 3 respectively. 
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