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Irritant resiniferonol derivatives from Egyptian Thymelaea hirsuta L.
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Summary. Two new aromatic derivatives of 5, 12-dihydroxy-6,7-epoxy-resiniferonol were isolated from the leaves and twigs of
Thymelea hirsuta L. (fam. Thymelaeaceae). These compounds were assigned the structures 12-O-cinnamoyl-5-hydroxy-6, 7-epoxy-
resiniferonol-9, 13, 14-ortho benzoate 1 and 12-O-heptadecenoyl-5-hydroxy-6, 7,-epoxy-resiniferonol-9, 13, 14-ortho benzoate 2.
Both compounds induced erythema of mouse ears in a dose of 0.1 ug per ear.

The resiniferonol diterpenes are structurally related to the
tumor-promoting phorbol-esters from plants of the family
Euphorbiaceae®. Resiniferonol derivatives were originally iso-
lated from Daphne species® of the family Thymelacaceae and
are not tumor-promoting agents in 2-stage carcinogenesis tests.
However, it has been suggested that they may act at a 3rd
stage of carcinogenesis in mammalian systems*. Like the
phorbol-esters, the resiniferonol-esters induce erythema of skin
in low doses® but their structure-activity requirements are dif-
ferent, suggesting a different mechanism of action®.
Thymelaea hirsuta (Thymelaeaceae) is a shrub growing in the
Western Egyptian desert and it is known for its toxic activity’.
20 kg of dried leaves and twigs were macerated in acetone at
room temperature for 1 week. This extract demonstrated pro-
nounced pro-inflammatory activity on the ears of mice using
an established assay procedure’. After removal of acetone by
reduced pressure distillation below 45°C, the green tar-like
residue was dissolved in 40% methanol/water and partitioned
against hexane. The hexane fraction contained pigments and
lipids and was biologically inactive at doses of 100 pg in the
test system above. The methanol/water phase was re-extracted
with diethyl ether and the residue from this fraction was shown
to induce erythema of mouse ears in a dose of 1 pg per ear.
This fraction also exhibited marked cytotoxic activity against
TLX/5 mouse lymphoma cells in vitro®. The ether fraction was
finally freed of green pigment by partition against 0.5%
aqueous sodium carbonate solution followed by distilled water
until the washings were neutral. Evaporation of the ether solu-
tion afforded 15.8 g of a yellow-cream resin. This resin was
separated into fractions by means of column chromatography
on Florisil using a traditional gradient elution technique?. Two
biologically active fractions were obtained from the column in
yields of about 400 mg.

Fraction 1 was initially purified by means of adsorption pre-
parative-TLC on silica gel G using chloroform/ethyl acetate
(2/3) as solvent (R; 0.10), and further purified by partition
preparative-TLC using 20% diethylene glycol on kieselguhr as
stationary phase and hexane/butanone (95/5) as mobile phase
(R; 0.22). Final purification was achieved by TLC on silica gel

as before using ethyl acetate/acetone (80/20) as solvent
(R; 0.47).

Compound 1 was obtained as a clear glassy resin in a yield
of 23 mg. IR v,,, (KBr pellet), 3440, 1710, 1660, 1500 cm™;
UV 4, (methanol), 204 (¢ = 54650), 215 (shoulder), 280
(e = 42714), 303 (shoulder) nm; EI-MS (190°C, 40 e.v., mea-
sured values were within 10 ppm of calculated values), M* m/z
628, CyH340,,; CI-MS (190°C, isobutane), m/z 629 (M* + 1,
50%), 611 (17%), 481 (100%), 419 (7%), 359 (11%), 341
(12%), 323 (11%), 311 (8%), 299 (19%), 253 (20%), 149
(25%), 131 (86%), 123 (43%), 105 (57%); 'H-NMR (CDCL,,
80 MHz, TMS = 0.00 ppm), 6 7.80-7.33 (10H), 7.65 (d, J = 20
Hz, 1H), 7.58 (bs, 1H), 6.37 (d, J = 20 Hz, 1H), 5.18 (s, 1H),
5.05 (s, 2H), 4.95 (d, J = 3.5 Hz, 1H), 4.25 (s, 1H), 3.90 (m,
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1H), 3.85 (d, J = 8.75 Hz 2H), 3.65 (m, 2H), 2.55 (q, J = 10 Hz,
1H), 1.88 (s, 3H), 1.75 (d, J = 2.5 Hz, 3H), 0.88 (m, 3H), 3.95,
3.58, 2.05 (1H each exchangeable with D,O ppm). These data
were consistent with compound 1 being an aromatic diester of
5,12-dihydroxy-6, 7-epoxy-resiniferonol similar to mezerein®
from Daphne mazereum where 1 acyl group was present in the
O-acyl form whilst the other was present in the ortho-ester
configuration.

Fraction 2 from the column was initially purified by TLC on
silica gel using chloroform/ethyl acetate (20/30) as solvent (R,
0.45), and finally by partition TLC as before using cyclo-
hexane/butanone (80/20) as solvent (R, 0.30).

Compound 2 was obtained as a glassy resin in a yield of
30 mg; the IR spectrum was similar to that of compound 1;
EI-MS (190°C, 40 e.v.), m/z 748 (M*, 1%), 481 (30%). 358
(15%), 340 (20%), 322 (25%), 317 (22%), 281 (60%), 105
(100%); 'H-NMR (CDCl,, 80 MHz, TMS = 0.00 ppm), ¢
7.82-7.10 (5H), 7.58 (bs, 1H), 6.50-5.71 (2H), 5.18 (s, 1H),
5.05 (s, 2H), 4.95 (d, J= 3.5 Hz, 1H), 4.25 (s, 1H), 3.90 (m,
1H), 3.85 (d, J = 8.8 Hz, 2H), 3.65 (m, 2H), 2.55 (q, J = 10 Hz,
1H), 2.10 (m, 2H), 1.88 (s, 3H), 1.75 (m, 3H), 1.20 (bs, 26H),
0.99 (t, 3H), 0.88 (m, 3H) ppm. Compound 2 accordingly was
related to 1 but differed from it in that one of the acyl substitu-
ents was aliphatic in nature. This derivative therefore belonged
to a group of ortho-esters which include Gnididin and Gnidi-
trin previously isolated from Gnidia lamprantha®®.

The question remained as to which of the acyl substituents in
both compound 1 and 2 were in the O-acyl configuration and
which were present as the ortho-esters. Compounds 1 and 2
were separately hydrolyzed with 1% sodium methoxide in me-
thanol to produce the common reaction product 3; EI-MS
(170°C, 40 e.v.), m/z 498 (M™, 1%, C,H;,0,); 'H-NMR
(CDCl,, 80 MH,, TMS = 0.00 ppm), J 7.80-7.30 (5H), 7.56
(bs, 1H), 5.13 (s, 2H), 4.85 (d, J = 3.5 Hz, 1H), 4.25 (s, 1H),
4.20 (s, 1H), 3.90 (s, 1H), 3.85 (d, J = 8.8 Hz, 2H), 3.65 (m,
2H), 2.55 (q, J =10 Hz, 1H), 1.88 (s, 3H), 1.75 (m, 3H), 0.88
(m, 3H) ppm. This reaction product was 3, 12-dihydroxy-6,7-
epoxy-resiniferonol-9, 13, 14-orthobenzoate’. A previous X-ray

809

diffraction study of molecular structure and conformation of
an O-acyl derivative of this product confirmed its constitution
as an ortho-ester'®. When 3 was acetylated with acetic anhy-
dride/pyridine (2/1) an acetate 4 was produced which from the
characteristic shifts of protons on C-5, 12 and 20 together with
the appearance of three 3H signals at 2.0-2.1 ppm in this 'H-
NMR spectrum confirmed 4 as the 5, 12, 20-triacetate of 32
On the basis of these data 1 was assigned as 12-O-cinnomoyl-
S-hydroxy-6, 7-epoxy-resiniferonol-9, 13, 14-orthobenzoate and
2 was 12-O-heptadecenoyl-5-hydroxy-6, 7-epoxy-resiniferonol-
9,13, 14-orthobenzoate. Compounds 1 and 2 were the major
toxic diterpenes from Egyptian Thymelaea hirsuta L. These
compounds induced erythema in 100% of test animals in a
dose of 0.1 ug when tested for pro-inflammatory activity on 2
groups of 36 animals using the mouse-ear model’.
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Inhibitory effect of ouabain on in vitro and in vivo gastric acid secretion in the frog and the rat
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Swmmary. The in vitro and in vivo effects of ouabain on gastric acid secretion in the frog and the rat, the 2 species known to have
different sensitivity to ouabain, were studied. It was found that ouabain was a potent inhibitor of histamine-stimulated acid
secretion in the isolated frog gastric mucosa. Ouabain administered i.v. at dose levels far below the lethal range also produced a
marked and significant reduction of histamine-stimulated gastric acid secretion in the anesthetized frogs and rats. It is considered
that the inhibitory effect of ouabain on acid secretion could be partly related to its specific antagonizing action on the Na* -K*

-ATPase in the gastric mucosa.

Ouabain, one of the cardiac glycosides, is a well-known spe-
cific inhibitor of the sodium- and potassium- activated ade-
nosine triphosphatase (Na* -K* -ATPase). Despite a consider-
able amount of work carried out to study the mode of action
of ouabain on the gastric mucosa, published results concerning
the effect of ouabain on gastric acid secretion remain contro-
versal>. The aim of the present study was to investigate more
fully the in vitro and in vivo effect of ouabain on histamine-
stimulated gastric acid secretion in the frog. In addition, com-
parative studies were performed to evaluate the action of oua-
bain on histamine-stimulated gastric acid secretion in the rat, a
species found to be relatively insensitive to ouabain®.

Materials and methods. Rana temporaria temporaria L., b.wt
about 30 g, was used in all experiments on frog gastric acid

secretion. For in vitro experiments, the frog gastric mucosa
free of muscle layers was mounted between 2 glass chambers.
50 ml of serosal and mucosal solution were used to bathe the
serosa and mucosa respectively. The serosal solution contained
(mM): NaCl 85.3, KCl 3.4, KH,PO, 0.9, MgSO,-7H,0 0.9,
Ca(l, 1.8, NaHCO; 1.76 and glucose 0.2%. The mucosal solu-
tion had the same composition as the serosal solution except
that NaHCO, was replaced by equimolar NaCl. Both solutions
were gassed with 100% O,. The mucosal solution was changed
every 30 min. The experiments were performed at room tem-
perature (20-22°C). Drugs were added to the serosa and ex-
pressed as the final concentration in the serosal solution. For
whole animal experiments, the frogs were anesthetized by half-
immersion in a solution containing 0.1% MS 222 Sandoz



