Phytochemustry, Vol 23, No 1, pp 121-123, 1984 0031-9422/84 $3 00+ 0 00
Printed 1n Great Britain © 1984 Pergamon Press Ltd

IRIDOID GLUCOSIDES FROM SATUREJA VULGARIS*

ARMANDODORIANO BIANCO, SILVANA LAMESI and PIETRO PASSACANTILLIT

Centro C N R per lo Studio della Chimica delle Sostanze Orgamiche Naturali-Istituto di Chimica Organica, Universita ‘La Sapienza’,
P le Aldo Moro n 2, 00185 Roma, Italy

(Reuvised received 9 May 1983)

Key Word Index—Satureja vulgaris, Labiatae, indoid glucosides, lamiol, 5-deoxylamioside, 5-deoxylamiol, 4-
methylantirrhmoside, 'H and '*C NMR

Abstract—Satureja vulgaris was shown to contain two new indoid glucosides, 5-deoxylamiol and 4-methylantir-
rhinoside, as well as the known indoid glucosides lamiol and 5-deoxylamioside. The structures of the new glucosides
were established by spectroscopic studies and chemical evidence

INTRODUCTION "Me Me

Satureja vulgaris (L ) Fritsch [2] 1s an herbaceous peren- 1
nial plant, infusions, fluid and solid extracts of which are @
used 1n traditional medicine due to their stimulating and
regulating action on the digestive apparatus [3] The R
pharmacological effects reported for S vulgaris and the | 2 Ac
presence 1n the extracts of a bitter constituent suggested to 3 H
us the probable presence of iridoids 1n this plant Me
S vulgaris was extracted at room temperature with OR oH
ethanol Paper chromatography of the extract showed the X N
presence of four iridoids, which after the usual chromato- 0 0
graphic punfication followed by HPLC gave 14 Me Ho-g-ccior, Me Mo p-gic

>T

RESULTS AND DISCUSSION ;’ .

Compounds 1 and 2 were shown to have identical ¢ oH
properties to those of lamiol [4] and 5-deoxylamioside =
respectively Compounds 3 and 4 were new iridoids o

Compound 3, a white amorphous powder, R, 047 HO' meH 0-8-Glc
(persistent pink spot with vanillin reagent) molecuar 6
formula C, (H,¢0,, contained one glucose unit as demon-
strated by acid hydrolysis Its 'H NMR spectrum showed
that both C-10 and C-11 carbons were at the oxidation
level of methyl groups The whole signal pattern of the
aglycone protons suggested a structure hike 5-deoxylamiol
and this was confirmed by the demonstration that alkaline
hydrolysis 1n mild conditions of 2 [5] gave an iridoid
which was identical to 3 and to a synthetic sample of 5-
deoxylamiol (*H NMR and IR superimposable [5]) It 1s
important to note that compound 3 was shown by paper
chromatography to be present in the ethanol extract,
which was prepared under mild conditions, before punfi-

:?:;?‘:ct This excluded any possibility that 3 was an showed a doublet at 63 61 (J = 2 0 Hz) It 1s important to

te that the last value 1s peculiar to a proton geminal with
Compound 4, white amorphous powder, molecular no
formula C,¢Hz,040, [a]p = —61°, R, 029 (dark violet 2" epoxide function located at C-7 and C-8 This was

confirmed by Ross’s test [6] which gave positive proof of
with vanillin reagent), also contained one glucose unit as the presence of an epoxide ring In addition, the J  value

provided the key to the determination of the relative
configuration at C-6 and C-7 as previously suggested by
*Part 9 1n the series “Indoids 1n the Flora of Italy”, for part 8 Rimpler et al [7] Indeed, the vatue 2 0 Hz 1s the same as
see ref [1] that of antirrhinoside (5) [ 8] rather than of its C-6 epimer,
tTo whom correspondence should be addressed procumbide [9], which does not show coupling, and

demonstrated by acid hydrolysis Its 'H NMR spectrum
showed the presence of two methyl groups one at 61 61
(J = 1, 5 Hz) attnibuted to a methyl group at C-4 coupled
to vinylic proton H-3, and one at 41 52 (s) attributed to a
methyl group at C-8 geminal with an oxygen

The doublet (with integral value of one proton) at §2 55
(J = 75 Hz) was assigned to H-9 coupled to H-1 and this
established the presence of a hydroxyl function at C-5
The doublet at 64 27 (J = 2 0 Hz) was attributed to H-6
geminal with a hydroxyl group coupled to H-7 which
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suggested that the stereochemustry of the cyclopentane
ring of 4 should be the same as that of antirrhinoside (5)

PND and SFORD !3C NMR spectra of 4 (see Table 1)
confirmed the assignments of the aglycone moiety de-
duced by *H NMR analysis A doublet at 669 and a
singlet at 64 7 indicated an epoxide ring at C-7 and C-8
The doublets at 676 0 and 53 9 and the singlet at 74 4 were
assigned respectively to C-6, C-9 and C-5 The values at
617 2 and 11 8 were easily assigned to two methyl groups
at C-10 and C-11 respectively As regards the chemical
shifts values of the cyclopentane ring they were com-
parable to those found to antirrhinoside (5) (see Table 1)

The doublet at 6137 7 and singlet at 115 2 were assigned
at C-3 and C-4 respectively Of course these values were
different from those of § owing to the presence of a methyl
group at C-4 and 1 the comparison between !3C NMR
spectra of 4 and 5 (see Table 1) a paramagnetic shift for C-
4 (Ad = +73) and a diamagnetic shift for C-3 (Ad =

— § N wera ghearvad Tha camea trend ¢ shawn hu athar O
T I 7)wliCUUSTLIYLU 1 1HU DAL LISV I3 30U WL Uy VUil U

4 methyl substituted/unsubstituted paurs of iridoids [10]
These data therefore suggested for 4 the structure and
configuration of 4-methylantirrhinoside

To vernify this spectroscopic analysis 4 was (1)
Acetylated under mild conditions to give the penta-
acetyldenivative 7 which, 1n 1ts IR spectrum, showed a
broad band of a free tertiary hydroxyl group (3400 cm ™)
which was sited at C-5 (u) Treated with lithium 1n hiquid
ammonia, 1n these conditions reductive opening of the
epoxide ring occurs, to give lamiol (1) as main product
This proved that the chiral centres C-1, C-5, C-6, C-8 and
C-9 had the same absolute configuration in 4 and 1
Consequently the epoxide ring 1n 4 had to be 1dentical to
the one 1n antirrhinoside (5), 1e 1n the f-configuration

All the reported data showed that 4 was 4-methyl-
antirrhinoside

EXPERIMENTAL

CC silica gel 70-230 mesh and cellulose CF 11, TLC silica gel
SIF,s4 and cellulose plates, PC Schleicher & Schull n° 2043 b

Table 1 3CNMR (20MHz, D,0, dioxane
(67 4 ppm from TMS) as it standard)

C 4 5 1 6
1 954 949 931 936
3 1377 1429 136 1 1420
4 1152 1075 1146 1073
S 744 743 726 713
6 76 0* 76 8* 739* 771*
7 669 662 468 462
8 647 650 758 778
9 539 521 589 578
10 172 170 238 247
11 118 — 119 —
1 990 992 987 950
2 735 735 733* 733
¥ 76 5* 76 4* 76 5% 762*
4 704 704 705 705
s 771* 771* 7707 771*
¢ 616 616 615 615

*, 1 Values with the same superscript in the vertical
column are interchangeable
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Mgl paper Spray reagents 2N H,SO,, vanillin (vamllin 2 g,conc
HCl1 4 ml, MeOH 100 ml) and resorcin (resorcin 5 g,conc H,SO,
4 ml, EtOH 300 ml) All evaporations of volatile material were
performed under red pres

Isolation of ridod-contaiming fractions Flowering plants of S
vulgaris (= Clinopodium vulgare L) were collected 1n June 1982
i the neighbourhood of Vicovaro (Roma, Italy) Voucher
specimens of the plant were identified by Dr Anna Francescons,
Istituto d1 Botanica dell'Universita di Roma

Fresh aenal parts of the plant (4 kg) were extracted with 909,
EtOH (81 x2) at room temp for 3 days PC m n-
BuOH-HOAc¢-H,O (63 10 27) showed the presence of four
mdoids with R, values of 059 (5-deoxylamioside, 2), 047 (5-
deoxylamiol, 3),0 37 (lamiol, 1) and 0 29 (4-methylantirrhinoside,
4) The ethanolic extract was concd to an aq suspension which
was treated with decolounzing charcoal (750 g) The resulting
suspension was stratified on a Gooch funnel (20cm ¢)
Monosaccharides were eluted with H 20 (101), ohgosacchandes

E1Vaed 1IN0/ (£ 1\ EeMNLY 1 nad cmanl 2vasmdabemn o f
Wllll J /0 lJ 1janua 1v 4, (2 1) owvn, 1, -oauu bllldll quauuuca Ul ‘

and 3 with 309, EtOH (4 1), 2, 3 and small quantities of 1 and 4
with 509, (31) and 809, (31) EtOH

The 309, EtOH fraction (45g) was chromatographed on
cellulose 1n n-BuOH sat H,O to give in the first fractions crude 2
and 3 (350 mg) and then crude 1 (100 mg) and 4 (600 mg) The
509 and 809/ EtOH fractions (2 5 g) were chromatographed on
cellulose 1n #n-BuOH sat H,0 giving 850 mg crude 2 and 3 and
successively 10mg crude 1 and 50 mg crude 4 Fractions
containing crude 1 (110 mg) were punfied on siica gel n
CHCIl;-MeOH (7 3) affording 50 mg 1 which on HPLC on a
semipreparative u-Bondapak C,g column (Waters, ¢ 4 1n, grain
size 10 p) eluted with H,O-MeOH (7 3, 3 ml/muin, UV 210 nm)
gave 40 mg 11dentical to an authentic sample of lamiol (H NMR
and IR superimposable}

Fractions containing crude 2 and 3 (12 g) were chromato-
graphed on silica gel in CHCl;-MeOH (3 1) giving 1n the first
fractions 2 (300 mg) and then 3 (450 mg) Compound 2 was
purified by HPLC, conditions as just described except for use of
H,0-MeOH (1 1), to give 250 mg of pure 2 identical to an
authentic sample of 5-deoxylamioside (*H NMR and IR super-
imposable) Compound 3 was purified by HPLC 1n the same way
as 2 to give 400mg 3 'HNMR 90MHz (D,0) 5605 (H-3, m),
545 (H-1, s, br), 2 60 (H-5 and H-9),2 10and 1 87 (2H-7, AB part
of an ABX system, J,p = 140, J, s =70, Jg, = 60Hz), 164
(3H-11, s, br), 130 (3H-10, s) [Calc for C,¢H,60s C5303, H
723 Found C5294, H 730¢,] Compound 3 proved to be
identical to a synthetic sample of 5-deoxylamiol

Fractions containing crude 4 (650 mg) were purified on silica
gel in CHCl;-MeOH (7 3) to give 500 mg 4 which on HPLC
under the same conditions as those used for 1 gave 450 mg 4asan
amorphous powder [o]3’ = —61° (MeOH, ¢ 01),
IR vEBr cm™=1 3450, 2950, 1670, 1390, 1110, 1090, 1070 and 1000,
lHNMR 90 MHz (D,0) 6621 (H-3, g, J3,,=15Hz), 530
(H-1,d,J, 3 =75H2),475H-1".d,J, , =75Hz),427(H-6,d,
J¢7=20Hz), 361 (H-7,d, J,¢=20Hz), 255 (H-9, d, Jg,
=75Hz),161 3H-11,d,J,,,; = 1 5Hz), 1 52 (3H-10, s5) [Calc
for C,sH,40;, C5106, H643 Found C5093, H650%,]

Penta-O-acetyl derwative of 4 (7) Compound 4 (100 mg) was
treated with dry pyndine (0 5 ml) and Ac,O (1 0 ml) for 1 5 hr at
room temp After addition of MeOH (3 ml), the soln was left for
20 min, then evaporated to give crude 7 (110 mg) which was
chromatographed on silica gel in C¢Hg—Me, ¢-Bu ether (1 1) to
give 90 mg 7 which crystallized from EtOH as prisms, mp
155-156° 'HNMR 90MHz (CDCly) 4608 (H-3, q, Jy,
=15Hz), 515 (H-1, d, J,o=80Hz), 510 (H-6, d, Js,
= 15Hz), 424 (2H-6', m), 370 (H-5', m), 355 (H-7, d, J; ¢
=15 Hz), 320 (OH-5), 245 (H-9,d, J,, =80Hz), 218, 208
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and 200 (acetyls, 11 3), 155 (3H-11,d, J,; s =15Hz), 150
(3H-10, s)

Li/NH; reduction of 4 4 (200 mg) was dissolved in hquid NH,
(60 mb), the soln was cooled to — 40° and 100 mg L1 added, after
20 mun, 0 5 mi EtOH were added At intervals of 15 min both the
additions were repeated x 3 The reaction was stopped after 2 hr
by addition of EtOH (5 ml) and the mixture was left overnight at
room temp The residue was treated with H,O (50 ml), neutral-
1zed with CO; and the EtOH removed in vacuo

The resulting soln was treated with decolounizing charcoal
(4 g) and the muxture stratified on a Gooch funnel (1cm 1d),
washed with H,O until the washings gave a negative salt test and
then eluted with MeOH (100 ml) The MeOH soln gave a residue
(150 mg) which was chromatographed on siica gel n
CHCI1;-MeOH (7 3) giving 1n the first fractions unreacted 4
(40 mg) and then 1 (40mg) Compound 1 was identified by
comparison with an authentic sample of lamiol ("H NMR and IR
superimposable)

Acknowledgements—We are grateful to Professor Marcella
Guiso for the authentic samples of lamiol, 5-deoxylamioside and

5-deoxylamiol and for the useful discussions We are also grateful
to Mr Domenico Perozzi for collection of the plant material

REFERENCES

1 Bianco, A, Passacantilh, P and Polidon, G (1982) Planta
Med 46, 38

2 Zangheri, P (1976)1n Flora Italica, Vol 1,p 572, CEDAM-
Padova

3 Palma, L (1964) Le piante medicinali & Itaha, p 493 Societa
Editrice Internazionale

4 Scarpati, M L and Guiso, M (1967) Tetrahedron 23, 4709

5 Agostin,, A, Guiso, M, Marini-Bettolo, R and Martinazzo,
G (1982) Gazz Chim Ital 112,9

6 Ross, W C J (1950) J Chem Soc 2257

7 Ruimpler, H and Pistor, H (1974) Z Naturforsch 29¢, 368

8 Scarpati, M L, Guiso, M and Esposito, P (1968) Gazz
Chim Ital 98, 177

9 Bianco, A, Esposito, P, Guiso, M and Scarpati, M L (1971)
Gazz Chum Ital 101, 764

10 Bianco, A, Caciola, P, Guiso, M, lavarone, C and Trogolo,
C (1981) Gazz Chim Ital 111, 201



