(19)

DANMARK (10 DK/EP 3937949 T3

(12) Overseettelse af
europaeisk patentskrift

Patent- og
Varemeaerkestyrelsen

(74)
(54)

(56)

Int.Cl.: A 61K 31/56 (2006.01) A 61K 31/57 (2006.01) A 61K 31/575 (2006.01)
A 61K 31/58 (2006.01) A61P 11/00 (2006.01)

Oversaettelsen bekendtgjort den: 2023-12-18

Dato for Den Europaeiske Patentmyndigheds
bekendtgerelse om meddelelse af patentet: 2023-09-27

Europaeisk ansggning nr.: 20710511.5

Europaeisk indleveringsdag: 2020-03-12

Den europeaeiske ansggnings publiceringsdag: 2022-01-19
International anseggning nr.: EP2020056591

Internationalt publikationsnr.: W02020187679

Prioritet: 2019-03-15 FR 1902727

Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE Sl SK SM TR

Patenthaver: Biophytis, 14 Avenue de I'Opéra, 75001 Paris, Frankrig
SORBONNE UNIVERSITE, 21 rue de I'Ecole de Médecine, 75006 Paris, Frankrig

Opfinder: LATIL, Mathilde, 71 Quai de la Seine, 75019 Paris, Frankrig

DILDA, Pierre, 19 Avenue de Versailles, 75016 Paris, Frankrig

LAFONT, René, 30 Rue Claude Lorrain, 75016 Paris, Frankrig

VEILLET, Stanislas, 7 Rue Edouard Ferron, 91600 Savigny sur Orge, Frankrig

Fuldmaegtig i Danmark: Zacco Denmark A/S, Arne Jacobsens Allé 15, 2300 Kgbenhavn S, Danmark
Benasvnelse: Phytoecdysoner og derivater deraf til anvendelse i behandlingen af a&@ndret respiratorisk funktion

Fremdragne publikationer:

WO-A1-2015/177469

WO-A1-2018/197708

RU-C2- 2 257 906

DATABASE EMBASE [Online] ELSEVIER SCIENCE PUBLISHERS, AMSTERDAM, NL; 1998, WU X ET AL: "The
effect of ecdysterone on rat lung reperfusion injury”, XP002796366, Database accession no. EMB-1998281055 &
WU X ET AL: "The effect of ecdysterone on rat lung reperfusion injury”, CHINESE PHARMACOLOGICAL
BULLETIN 1998 PUBLICATION CENTRE OF ANHUI MEDICAL UNIVERSITY CHN, vol. 14, no. 3, 1998, pages 256-
258, ISSN:1001-1978

WU XU ET AL.: "Effect of Ecdysterone on Lung Contusion from Impact”, CHINESE JOURNAL OF
TRAUMATOLOGY, mai 1997 (1997-05), pages 295-296, XP002796367,

DILDA P ET AL: "P.311BIO101 demonstrates combined beneficial effects on skeletal muscle and respiratory
functions in a mouse model of Duchenne muscular dystrophy"”, NEUROMUSCULAR DISORDERS, ELSEVIER
LTD, GB, vol. 29, 29 septembre 2019 (2019-09-29), XP085845011, ISSN: 0960-8966, DOI:
10.1016/J.NMD.2019.06.425 [extrait le 2019-09-29]

Fortseettes ...



DK/EP 3937949 T3



DK/EP 3937949 T3

Phytoecdysones and the derivatives thereof for use in the treatment of

impaired lung function

Field of the invention

The invention relates to the use of phytoecdysones and semi-synthetic derivatives
of phytoecdysones for the treatment of impaired respiratory function, in particular in

the context of neuromuscular diseases.

Prior art

Neuromuscular diseases are characterized by impaired function of the motor units,
composed of motoneurons, neuromuscular junctions and skeletal muscles. In
addition to the impaired motor function of patients with these pathologies, very many
acute or progressive neuromuscular diseases lead to dysfunction of the respiratory
muscles which, in turn, can lead to respiratory failure, pneumonia and death of the
patients. Indeed, respiratory disorders are the main cause of death among patients
with neurological diseases (Miller et al., 2009).

Patients with neuromuscular diseases may develop impaired respiratory function,
which may be expressed, in an obvious manner, with the frequent occurrence of
infections such as pneumonia or bronchitis (mainly due to the ineffectiveness of the
cough), the feeling of shortness of breath, difficulty in expectorating. However, in
some cases, the manifestations are less obvious and patients have a loss of
appetite with severe weight loss, headaches, sweating or severe fatigue.
Consequently, it is essential to detect respiratory disease as early as possible.

The care of respiratory problems in patients with neuromuscular pathologies has
considerably improved in recent years, enabling increased life spans for patients,
such as children with Duchenne muscular dystrophy. Respiratory parameters are
regularly monitored using clinical examinations, spirometric imaging enabling
exploration of respiratory function, or gasometry in order to evaluate the quality of
gaseous exchange (measurement of the levels of oxygen and carbon dioxide gas
in the arterial blood). These regular appraisals thus make it possible to detect the
consequences of muscle weakness and pulmonary dysfunction and, thus, make it

possible to adapt the medical care of these patients in order to compensate for their
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failing respiratory function and to improve their quality of life (Birnkrant et al., 2007;
Finder et al., 2004; McKim et al., 2011). The care can be provided at several levels:
it can be aimed at maintaining the mobility and flexibility of the respiratory apparatus
(respiratory physiotherapy by active or passive mobilization or by mechanical
hyperinsufflations) or at clearing the airways in order to remove secretions produced
by the bronchi (assisted coughing or bronchial drainage) or, finally, when natural
ventilation no longer meets the needs of the body, supplementing the breathing of
the patients by non-invasive ventilation or, in the most extreme cases, through
ventilation by tracheotomy.

Damage to the cortex, brain stem, spinal-cord, motoneurons, peripheral nerves,
neuromuscular junctions or muscles can all lead to a failure of the respiratory
system.

There are many causes of chronic muscular diseases leading to a dysfunction of
the respiratory muscles, including (congenital, hereditary or acquired) myopathies,
myasthenia gravis or myotonia.

For example, in Duchenne muscular dystrophy (DMD), respiratory failure leading to
numerous pulmonary complications is the cause of the majority of deaths observed
in DMD patients (Mayer et al., 2015; Vianello et al., 1994; Baydur et al., 1990; Smith
et al., 1987; Inkley et al., 1974). DMD is the most frequent form of muscular
dystrophy. It affects one boy in 3500 and results from mutations affecting the
dystrophin gene, located on the X chromosome. A less severe form, Becker
muscular dystrophy (BMD), also involves the dystrophin gene and affects one boy
in 18,000. Boys with DMD do not generally have difficulty breathing or coughing
when they are still able to walk. As they get older and the disease affects their
respiratory muscles, the affected boys risk contracting respiratory infections, often
due to an ineffective cough. The smooth muscle cells and, by extension, the smooth
muscles of the airways are implicated in numerous respiratory diseases.

In addition to the myopathic process, abnormalities of the pulmonary system itself
(airways or lungs) are strongly involved in respiratory failure in DMD patients
(Benditt and Boitano, 2013). Indeed, pulmonary compliance (capacity of the lung to
modify its volume in response to a variation in pressure) is reduced for two main
reasons: the retraction and collapse of the pulmonary alveoli (atelectasis) caused

by hypoventilation, but also the appearance of fibrosis and obstruction of the
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airways, having as a consequence an increase in the resistance of the airways (Lo
Mauro and Aliverti, 2016).

The elastic properties of the lung are impaired in patients with muscular dystrophy,
the lung becoming less distensible. The cause of the reduction in pulmonary
distensibility in muscular dystrophy is not yet fully understood. Nevertheless, various
hypotheses have been proposed in order to attempt to explain the reduction in
elasticity of the lungs: an incomplete development of the pulmonary tissue in the
context of a congenital disease, hypoventilation-induced atelectasis, increase in the
surface tension of the alveoli or damage to the pulmonary parenchyma due to
fibrosis. Moreover, one of the significant factors for explaining this reduction in
distensibility and pulmonary compliance is a low lung volume respiration, which is a
characteristic of muscular dystrophy (Lo Mauro and Aliverti, 2016).

Another mechanism involved is the chronic and progressive degradation of the
respiratory muscles which, de facto, limits the range of lung activity. Indeed, the
elastic properties of a system are in part determined by the stresses to which the
system is subjected. The total lung capacity is the result of the balance between the
instantaneous elastic retraction pressure during ventilation and the pressure
generated by the contraction of the inspiratory muscles. The latter is reduced and,
consequently, the total lung capacity as well, which alters the expiration parameters
and causes the reduction in pulmonary compliance.

To conclude, respiratory failure, characterized by the inability of the respiratory
system to provide adequate oxygenation and removal of carbon dioxide, is common
in patients with DMD.

Consequently, the evaluation of the failure of the respiratory system in mdx mice,
the most used murine model of the Duchenne myopathy, is an important parameter
to be considered in establishing and evaluating therapeutic solutions in the context
of neuromuscular diseases.

Evaluating the respiratory system of mdx mice during preclinical studies has
significant advantages: on the one hand, it involves a clinically important deficit and,
on the other hand, the spirometric or plethysmographic measurements are non-
invasive and can be repeated longitudinally during the trial and optionally performed
as an evaluation criterion of the efficacy of various treatments for muscular

dystrophy.



DK/EP 3937949 T3

Various groups have been interested in the respiratory function of mdx mice in
comparison with healthy control mice, and have reported impaired respiratory
function in mdx mice (Gosselin et al. [2003]; Polizzi et al. [2003]; Polizzi et al. 2013;
and Gayraud et al., [2007]). Hence, with some modifications to the severity of the
impairments and the age at onset of these impairments, these all report a change
in the respiratory parameters under normoxic conditions (Huang et al., 2011) or in
the response to hypercapnia (Gosselin et al. 2003).

The document RU 2 257 906 describes a composition comprising ecdysterone
(20hydroxyecdysone) for its use in the treatment of suppurative lung and pleural
diseases.

WU X ET AL: CHINESE PHARMACOLOGICAL BULLETIN, vol. 14, no. 3, 1998,
pages 256-258 describe the effect of ecdysterone on pulmonary reperfusion lesions
in rats.

WU X ET AL: CHINESE JOURNAL OF TRAUMATOLOGY, may 1997 (1997-05),
pages 295-296 describe the effect of ecdysterone on pulmonary contusion due to

impact.

Description of the invention

The inventors have discovered that phytoecdysones and semi-synthetic derivatives
of phytoecdysones significantly improve the respiratory function of mammals with
neuromuscular disease, by Ilimiting the change over time in the respiratory
parameters, as well as by improving the mechanical parameters of the respiratory
system. The respiratory parameters and the mechanical parameters of the
respiratory system are determined respectively by whole-body plethysmography for
awake animals and by piston ventilator controlled by a central control unit
(commonly referred to as a “computer”) for anaesthetized animals, said ventilator
using the forced oscillation technique as with the device known as FlexiVent™.
These effects show an improvement in respiratory function in mammals with genetic
or acquired, neuromuscular pathologies.

Phytoecdysones are an important family of polyhydroxylated phytosterols
structurally related to insect molting hormones. These molecules are produced by
many plant species and take part in their defense against insect pests. The major

phytoecdysone is 20-hydroxyecdysone.
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To this effect, the invention relates to at least one phytoecdysone and/or at least
one semi-synthetic derivative of phytoecdysone, for use thereof in the treatment of
impaired respiratory function, as defined in claim 1.

The invention preferably relates to a composition comprising at least one
phytoecdysone and/or at least one semi-synthetic derivative of phytoecdysone, for
use thereof in the treatment of impaired respiratory function, as defined in claim 1.
In particular embodiments, the invention also responds to the following
characteristics implemented separately or in each of their technically feasible
combinations.

The phytoecdysones and their derivatives are advantageously purified to
pharmaceutical grade.

A phytoecdysone that is usable according to the invention is, for example, 20-
hydroxyecdysone and a usable semi-synthetic derivative of phytoecdysone is, for
example, a semi-synthetic derivative of 20-hydroxyecdysone.

To this effect, according to an embodiment, the composition includes 20-
hydroxyecdysone and/or at least one semi-synthetic derivative of 20-
hydroxyecdysone.

The 20-hydroxyecdysone and its derivatives are advantageously purified to
pharmaceutical grade.

The 20-hydroxyecdysone used is preferably in the form of a plant extract rich in 20-
hydroxyecdysone or a composition including 20-hydroxyecdysone as active
ingredient. Plant extracts rich in 20-hydroxyecdysone are, for example extracts of
Stemmacantha carthamoides (also called Leuzea carthamoides), Cyanotis
arachnoidea and Cyanotis vaga.

The extracts obtained are preferably purified to pharmaceutical grade.

In an embodiment, the 20-hydroxyecdysone is in the form of plant extract or a plant
part, said plant being chosen from plants containing at least 0.5% 20-
hydroxyecdysone by dry weight of said plant, said extract including at least 95%,
and preferably at least 97% 20-hydroxyecdysone. Said extract is preferably purified
to pharmaceutical grade.

Hereinafter, said extract is referred to as BIO101. It is characterized in that it
includes between 0 and 0.05%, by dry weight of the extract, impurities, as minor
compounds which may affect the safety, availability or efficacy of a pharmaceutical

application of said extract.
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According to an embodiment of the invention, the impurities are compounds with 19
or 21 carbon atoms, such as rubrosterone, dihydrorubrosterone or poststerone.
The plant from which BIO101 is produced is preferably chosen from Stemmacantha
carthamoides (also called Leuzea carthamoides), Cyanotis arachnoidea and
Cyanotis vaga.

The phytoecdysone derivatives and in particular 20-hydroxyecdysone derivatives,
are obtained by semi-synthesis and can be obtained, in particular, in the manner
described in European patent application EP 15732785.9.

According to a preferred embodiment, the invention relates to the composition for
use thereof in mammals in the treatment of impaired respiratory function, more
particularly impaired respiratory function resulting from an acquired genetic
neuromuscular pathology, for example a neuromuscular pathology of the
motoneurons and/or of the neuromuscular junction and/or of the striated skeletal
muscle.

According to a particular embodiment, the invention relates to the composition for
the use thereof in mammails in the treatment of impaired respiratory function linked
to impairment of the striated muscle and/or smooth muscle.

In a particular embodiment, the invention relates to the composition for the use
thereof in mammals in the treatment of impaired respiratory function caused, at least
in part, by modification of the smooth-muscle.

According to a particular embodiment, the invention relates to the composition for
the use thereof in mammails in the treatment of impaired respiratory function linked
to bronchial hyperreactivity.

In an embodiment, the invention relates to the composition for the use thereof in
mammals in the treatment of impaired respiratory function wherein the bronchial
hyperactivity is associated with the bronchial smooth muscle function.

In an embodiment, the invention relates to the composition for use thereof in
mammals in the treatment of impaired respiratory function linked to a condition of at
least one of the respiratory parameters chosen from the Penh value, peak
inspiratory flow, peak expiratory flow, relaxation time, and respiratory rate. The
composition will advantageously reduce the condition of these respiratory
parameters.

In an embodiment, the invention relates to the composition for the use thereof in

mammals in the treatment of impaired respiratory function linked to a condition of at
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least one of the mechanical parameters of the pulmonary tissue. Said mechanical
parameters of the pulmonary tissue are the pulmonary elastance, compliance and
resistance.

In a particular embodiment, the invention relates to the composition for the use
thereof in mammals in the treatment of impaired respiratory function linked to a
reduction in pulmonary compliance and/or an increase in pulmonary resistance
and/or a reduction in pulmonary elastance.

In a particular embodiment, the invention relates to the composition for the use
thereof in mammals in the treatment of a disease wherein impaired respiratory
function is linked to retraction and collapse of the pulmonary alveoli and/or the onset
of fibrosis.

In a particular embodiment, phytoecdysones are administered in a dose of between
3 and 15 milligrams per kilogram per day in humans. Here, phytoecdysone is
understood to mean both phytoecdysones in general as well as their derivatives,
20-hydroxyecdysone (in particular in the form of an extract) and the derivatives
thereof.

The phytoecdysones are preferably administered in a dose of 200 to 1000 mg/day,
in one or more intakes, in an adult human, and a dose of 5 to 350 mg/day, in one or
more intakes, in a human child or infant. Here, phytoecdysone is understood to
mean both phytoecdysones in general as well as their derivatives, 20-
hydroxyecdysone (in particular in the form of an extract) and the derivatives thereof.
In some embodiments, the composition includes at least one compound considered
to be a derivative of phytoecdysone, said at least one compound being of general

formula (I):
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wherein:

V-U is a single carbon-carbon bond and Y is a hydroxyl group;
X is an oxygen atom,
Q is a carbonyl group;
R! is chosen from: a (C1-Ce)W(C1-Cs) group; a (C1-Cs)W(C1-Cs)W(C1-
Cs) group; a (C1-Cs)W(C1-Cs)CO2(C1-Ce) group; a (Ci-Cs)A group, A
representing a hetero-ring optionally substituted by a group of type OH,
MeO, (C1-Cs), N(C1-Cs), CO2(C1-Cs); a CH2Br group;
W being a heteroatom chosen from N, O and S, preferably O and still more
preferably S.
In the context of the present invention, “(C1-Cs)” means any linear or branched alkyl
group of 1 to 6 carbon atoms, in particular methyl, ethyl, n-propyl, iso-propyl, n-butyl,
iIso-butyl, sec-butyl, t-butyl, n-pentyl and n-hexyl groups. Advantageously it involves
a methyl, ethyl, iso-propyl or t-butyl group, in particular a methyl or ethyl group, more
particularly a methyl group.
In a preferred embodiment, in the formula (1):
Y is a hydroxyl group;
R! is chosen from: a (C1-Ce)W(C1-Cs) group; a (C1-Cs)W(C1-Cs)W(C1-
Cs) group; a (C1-Cs)W(C1-Cs)CO2(C1-Ce) group; a (Ci-Cs)A group, A
representing a hetero-ring optionally substituted by a group of type OH,
MeQ, (C1-Cs), N(C1-Cs), CO2(C1-Cs);
W being a heteroatom chosen from N, O and S, preferably O and more
preferably S.
In some embodiments, the composition includes at least one compound chosen

from the following compounds:
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No. 1: (2S5,3R,5R,10R,13R,14S,17S)-2,3,14-trihydroxy-10,13-dimethyl-17-
(2-morpholinoacetyl)-2,3,4,5,9,11,12,15,16,17-decahydro-1H-
cyclopentala]phenanthren-6-one,
No. 2: (25,3R,5R,10R,13R,14S,17S)-2,3,14-trihydroxy-17-[2-(3-
hydroxypyrrolidin-1-yl)acetyl]-10,13-dimethyl-2,3,4,5,9,11,12,15,16,17-
decahydro-1H-cyclopenta[a]phenanthren-6-one;
No. 3: (2S5,3R,5R,10R,13R,14S,17S)-2,3,14-trihydroxy-17-[2-(4-hydroxy-1-
piperidyl)acetyl]-10,13-dimethyl-2,3,4,5,9,11,12,15,16,17-decahydro-1H-
cyclopentala]phenanthren-6-one;
No. 4: (2S5,3R,5R,10R,13R,14S,17S)-2,3,14-trinydroxy-17-[2-[4-(2-
hydroxyethyl)-1-piperidyllacetyl]-10,13-dimethyl-2,3,4,5,9,11,12,15,16,17-
decahydro-1H-cyclopenta[a]phenanthren-6-one;
No. 5: (2S5,3R,5R,10R,13R,14S,17S)-17-[2-(3-
dimethylaminopropyl(methyl)amino)acetyl]-2,3,14-trihydroxy-10,13-
dimethyl-2,3,4,5,9,11,12,15,16,17-decahydro-1H-
cyclopentala]phenanthren-6-one;
No. 6: ethyl 2-[2-0x0-2-[(2S,3R,5R,10R,13R,14S,17S)-2,3,14-trihydroxy-
10,13-dimethyl-6-0x0-2,3,4,5,9,11,12,15,16,17-decahydro-1H-
cyclopentala]phenanthren-17-yllethyl]sulfanylacetate;
No. 7: (2S,3R,5R,10R,13R,14S,17S)-17-(2-ethylsulfanylacetyl)-2,3,14-
trihydroxy-10,13-dimethyl-2,3,4,5,9,11,12,15,16,17-decahydro-1H-
cyclopentala]phenanthren-6-one;
No. 8: (2S5,3R,5R,10R,13R,14S,17S)-2,3,14-trinydroxy-17-[2-[4-(2-
hydroxyethyl sulfanyl)acetyl]-10,13-dimethyl-2,3,4,5,9,11,12,15,16,17-
decahydro-1H-cyclopenta[a]phenanthren-6-one;
In some embodiments, the composition includes at least one compound considered
to be a derivative of phytoecdysone, said at least one compound team of general

formula (Il):
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The compound of formula (ll) is hereinafter referred to as BIO103.
In some embodiments, the composition is incorporated in a pharmaceutically
acceptable formula that can be orally administered.
In the context of the present invention, “pharmaceutically acceptable” means that
which can be used in the preparation of a pharmaceutical composition and which is
generally safe, non-toxic and which is acceptable for veterinary as well as human

pharmaceutical use.

Brief description of the figures

The invention will be better understood on reading the following description, given
by way of a non-limiting example, and with reference to the figures, wherein:
Figure 1A shows the curve of the Penh value before the start of the study, for healthy
control mice C57Black10 (n=12, white circles) and for mdx mice (n=23, white
squares) before receiving the treatment (DO. day =zero), measured by
plethysmography, in response to increasing doses of metacholine with **p<0.001
and ***p<0.0001. In the rest of the description, n corresponds to the sample size
and p corresponds to the “p-value” used to quantify the statistical significance of a
result with *: p<0.05; ** p<0.001; ***p<0.0001 and ns: not significant.

Figure 1B shows the curve of the peak inspiratory flow before the start of the study,
for healthy control mice C57Black10 (n=12, white circles) and for mdx mice (n=23,
white squares) before receiving the treatment (DO. day zero), measured by
plethysmography, in response to increasing doses of metacholine with *p<0.05,
**p<0.001;

Figure 1C shows the curve of the peak expiratory flow before the start of the study,

for healthy control mice C57Black10 (n=12, white circles) and for mdx mice (n=23,
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white squares) before receiving the treatment (DO. day zero), measured by
plethysmography, in response to increasing doses of metacholine with **p<0.001;
Figure 1D shows the curve of the relaxation time before the start of the study, for
healthy control mice C57Black10 (n=12, white circles) and for mdx mice (n=23,
white squares) before receiving the treatment (DO. day zero), measured by
plethysmography, in response to increasing doses of metacholine with **p<0.001
and ***p<0.0001.

Figure 1E shows the curve of the respiratory rate before the start of the study, for
healthy control mice C57Black10 (n=12, white circles) and for mdx mice (n=23,
white squares) before receiving the treatment (DO. day zero), measured by
plethysmography, in response to increasing doses of metacholine with *p<0.05 and
***p<0.0001.

Figure 2A shows the curve of the Penh value before the start of the study (DO),
measured by plethysmography, in response to increasing doses of metacholine,
with **p<0.001 and ***p<0.0001, after the randomization of the animals in the three
different groups: healthy control mice C57Black10 (n=12, white circles), mdx mice
which will not receive treatment (n=11, white squares, “mdx” group) and mdx mice
which will be treated with BIO101 (n=12, black squares, “mdx BIO101” group);
Figure 2B shows the curve of the peak inspiratory flow before the start of the study
(DO), measured by plethysmography, in response to increasing doses of
metacholine, after randomization of the animals in the three different groups: healthy
control mice C57Black10 (n=12, white circles), mdx mice which will not receive
treatment (n=11, white squares, "mdx" group) and mdx mice which will be treated
with BIO101 (n=12, black squares, "mdx BIO101" group);

Figure 2C shows the curve of the peak expiratory flow before the start of the study
(DO), measured by plethysmography, in response to increasing doses of
metacholine, after randomization of the animals into the three different groups:
healthy control mice C57Black10 (n=12, white circles), mdx mice which will not
receive treatment (n=11, white squares, "mdx" group) and mdx mice which will be
treated with BIO101 (n=12, black squares, "mdx BIO101" group);

Figure 2D shows the curve of the relaxation time before the start of the study (DO0),
measured by plethysmography, in response to increasing doses of metacholine,
after randomization of the animals in the three different groups: healthy control mice

C57Black10 (n=12, white circles), mdx mice which will not receive treatment (n=11,
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white squares, "mdx" group) and mdx mice which will be treated with BIO101 (n=12,
black squares, "mdx BIO101" group);

Figure 2E shows the curve of the respiratory rate before the start of the study (DO),
measured by plethysmography, in response to increasing doses of metacholine,
after randomization of the animals in the three different groups: healthy control mice
C57Black10 (n=12, white circles), mdx mice which will not receive treatment (n=11,
white squares, "mdx" group) and mdx mice which will be treated with BIO101 (n=12,
black squares, "mdx BIO101" group);

Figure 3A shows the curve of the Penh value after 30 days of treatment, for healthy
control mice C57Black10 (n=12, white circles), for untreated mdx mice (n=11, white
squares, "mdx" group) and for mdx mice treated with BIO101 (n=12, black squares,
"mdx BIO101" group), measured by plethysmography, in response to increasing
doses of metacholine, with **p<0.001;

Figure 3B shows the curve of the peak inspiratory flow after 30 days of treatment,
for healthy control mice C57Black10 (n=12, white circles), for untreated mdx mice
(n=11, white squares, "mdx" group) and for mdx mice treated with BIO101 (n=12,
black squares, "mdx BIO101" group), measured by plethysmography, in response
to increasing doses of metacholine, with *p<0.05, **p<0.001;

Figure 3C shows the curve of the peak expiratory flow after 30 days of treatment,
for healthy control mice C57Black10 (n=12, white circles), for untreated mdx mice
(n=11, white squares, "mdx" group) and for mdx mice treated with BIO101 (n=12,
black squares, "mdx BIO101" group), measured by plethysmography, in response
to increasing doses of metacholine, with *p<0.05;

Figure 3D shows the curve of the relaxation time after 30 days of treatment, for
healthy control mice C57Black10 (n=12, white circles), for untreated mdx mice
(n=11, white squares, "mdx" group) and for mdx mice treated with BIO101 (n=12,
black squares, "mdx BIO101" group), measured by plethysmography, in response
to increasing doses of metacholine, with *p<0.05;

Figure 3E shows the curve of the respiratory rate after 30 days of treatment, for
healthy control mice C57Black10 (n=12, white circles), for untreated mdx mice
(n=11, white squares, "mdx" group) and for mdx mice treated with BIO101 (n=12,
black squares, "mdx BIO101" group), measured by plethysmography, in response

to increasing doses of metacholine;
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Figure 4A shows the curve of the Penh value after 60 days of treatment, for healthy
control mice C57Black10 (n=12, white circles), for untreated mdx mice (n=11, white
squares, "mdx" group) and for mdx mice treated with BIO101 (n=12, black squares,
"mdx BIO101" group), measured by plethysmography, in response to increasing
doses of metacholine, with ***p<0.0001;

Figure 4B shows the curve of the peak inspiratory flow after 60 days of treatment,
for healthy control mice C57Black10 (n=12, white circles), for untreated mdx mice
(n=11, white squares, "mdx" group) and for mdx mice treated with BIO101 (n=12,
black squares, "mdx BIO101" group), measured by plethysmography, in response
to increasing doses of metacholine, with *p<0.05¢p;

Figure 4C shows the curve of the peak expiratory flow after 60 days of treatment,
for healthy control mice C57Black10 (n=12, white circles), for untreated mdx mice
(n=11, white squares, "mdx" group) and for mdx mice treated with BIO101 (n=12,
black squares, "mdx BIO101" group), measured by plethysmography, in response
to increasing doses of metacholine;

Figure 4D shows the curve of the relaxation time after 60 days of treatment, for
healthy control mice C57Black10 (n=12, white circles), for untreated mdx mice
(n=11, white squares, "mdx" group) and for mdx mice treated with BIO101 (n=12,
black squares, "mdx BIO101" group), measured by plethysmography, in response
to increasing doses of metacholine;

Figure 4E shows the curve of the respiratory rate after 60 days of treatment, for
healthy control mice C57Black10 (n=12, white circles), for untreated mdx mice
(n=11, white squares, "mdx" group) and for mdx mice treated with BIO101 (n=12,
black squares, "mdx BIO101" group), measured by plethysmography, in response
to increasing doses of metacholine;

Figure 5A shows the curve of the change in the Penh value measured by
plethysmography, for healthy mice C57Black10 at the start of the study (n=12, black
circles, DO) and at the end of the study (n=12, white circles, D60), subjected to
increasing doses of metacholine;

Figure 5B shows the curve of the change in the Penh value measured by
plethysmography, for untreated mdx mice at the start of the study (n=23, black
circles, DO) and at the end of the study (n=12, white circles, D60), subjected to

increasing doses of metacholine, with ***p<0.0001;
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Figure 6A shows the Penh value at the start of the study (DO) for healthy mice
C57Black10 (n=12) and for untreated mdx mice (n=23) measured by
plethysmography with a metacholine dose of 40 mg/ml, with ***p<0.0001;

Figure 6B shows the Penh values after 60 days of study (D60) for healthy mice
C57Black10 (n=12), for untreated mdx mice (n=12) and for mdx mice treated with
BIO101 (n=12) measured by plethysmography with a metacholine dose of 40
mg/mL, with ***p<0.0001;

Figure 7A shows the change in pulmonary resistance measured by piston ventilator
(FlexiVent™) at increasing doses of metacholine, in healthy mice C57Black10
(n=10), untreated mdx mice (n=10) and mdx mice treated with BIO101 (n=10), with
**p<0.001 and ***p<0.0001;

Figure 7B shows the change in pulmonary compliance measured by piston ventilator
at increasing doses of metacholine, in healthy mice C57Black10 (n=10), untreated
mdx mice (n=10) and mdx mice treated with BIO101 (n=10), with ***p<0.0001;
Figure 7C shows the change in pulmonary elastance measured by piston ventilator
at increasing doses of metacholine, in healthy mice C57Black10 (n=10), untreated
mdx mice (n=10) and mdx mice treated with BIO101 (n=10), with ***p<0.0001;
Figure 8A shows the values of pulmonary resistance after 60 days of study for
healthy mice C57Black10 (n=10), for untreated mdx mice (n=10) and for mdx mice
treated with BIO101 (n=10) measured by piston ventilator at a metacholine dose of
20 mg/mL, with ***p<0.0001;

Figure 8B shows the values of pulmonary compliance after 60 days of study for
healthy mice C57Black10 (n=10), for untreated mdx mice (n=10) and for mdx mice
treated with BIO101 (n=10) measured by piston ventilator at a metacholine dose of
20 mg/mL, with ***p<0.0001;

Figure 8C shows the values of pulmonary elastance after 60 days of study for
healthy mice C57Black10 (n=10), for untreated mdx mice (n=10) and for mdx mice
treated with BIO101 (n=10) measured by piston ventilator at a metacholine dose of
20 mg/mL, with **p<0.05 and **p<0.001;

Description of the embodiments

The invention will be described below in the particular context of some of its

preferred non-limiting fields of application.
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1. Method for purifying BIO101
BIO101 is prepared from 90% pure 20-hydroxyecdysone, according to the following

steps:
1) hot dissolving of 90% pure 20-hydroxyecdysone in methanol, filtering and
the partial concentration,
i) addition of 3 volumes of acetone,
i) cooling to a temperature between 0 and 5°C, while stirring,
iv) filtering of the precipitate obtained,
V) successive rinsing with acetone and water, and
vi) drying.
This purification employs a recrystallization process appropriate for this molecule
and capable of being performed on the industrial scale.
The filtration of step i) is performed using a 0.2 um particle filter.
The partial concentration of step i) is advantageously carried out by vacuum
distillation at a temperature of order 50°C in the presence of MeOH.

Drying step vi) is carried out under vacuum at a temperature of order 50°C.

2. Biological activity of BIO101

Male mice C57BL/10ScSnd (healthy mice denoted as “C57Black10” in the figures)
and C57BL/10ScSn-Dmdmdx/J (murine model of Duchenne muscular dystrophy,
denoted “mdx” in the figures) aged 12 weeks, have been used. The mice have been
divided into three groups of 12 mice each: an untreated group of healthy control
mice C57Black10, a group of untreated mdx mice (mdx) and a group of mice
chronically treated with a dose of 50 mg/kg/day, orally in the drinking water.

The respiratory function of all the mice has been evaluated by whole-body
plethysmography before the start of the study, (DO) then at 30 days (D30) and 60
days (D60) after the start of the treatment. After two months of treatment, the
respiratory function has been invasively evaluated, just before sacrifice of the
animal, by piston ventilated controlled by a central control unit (commonly called
‘computer”), said ventilator using the forced oscillation technique, such as the
device known by the name FlexiVent™ in order to determine more directly the

mechanical parameters of the respiratory system.

a. Analysis by plethysmography of the effects of BIO101 on respiratory function
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In order to precisely monitor the change in respiratory function over the course of
the treatment, whole-body plethysmography analyses (Emka Technologies, Paris,
France) have been performed on the healthy control mice C57Black10, on the
untreated mdx mice and on the mdx mice having been treated with BIO101.
The advantages of this technique reside in the fact that it allows monitoring to be
performed on an awake animal, freely moving in a hermetic enclosure, and that this
is performed in a non-invasive manner. Consequently, the stress due to handling of
the animals is reduced as it is possible to repeat the measurements over prolonged
periods. Barometric plethysmography is therefore frequently used for measuring
bronchial reactivity in small animals (Chong et al., 1998; Djuric et al., 1998; Hoffman
et al., 1999).
The pressure variations measured with respect to a reference chamber make it
possible to define various respiratory parameters such as the peaks and times of
inspiratory and expiratory pressure as well as a dimensionless quantity called Penh
(enhanced Pause) which allows the bronchoconstriction to be evaluated. More
specifically, the Penh, calculated from the pressure signal (Pb) in the chamber, is
an important index to obtain, because the variations in Penh change in parallel with
those of the respiratory resistance and it therefore represents a predictive parameter
for changes in the resistive properties of the respiratory system (Hamelmann et al.,
1997; Bergren, 2001; Onclinx et al.,, 2003). The following values have been
calculated from the filtered Pb: the maximum variation in Pb during expiration (PEP:
Peak Expiratory Pressure), the maximum change in Pb during inspiration (PIP: Peak
Inspiratory Pressure) and the time interval (TR). The Penh value has then been
calculated as follows:

[Math. 1] (PIP/PEP) x Pause

where

[Math. 2] Pause = (TE-TR)/TE

TE being the expiration time (Adler et al., 2004).
Moreover, the peak inspiratory flow (PIF) and the peak expiratory flow (PEF), the
relaxation time (RT) and the respiratory rate (BF) have also been measured and
shown.
The Penh value has been measured before the start of the treatment (DO), 30 days
after the start of the treatment (D30) and 60 days after the treatment (D60).
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First, the entire cohort of mdx mice (n=24) were compared with healthy mice
C57Black10 (n=12), before receiving the treatment. Awake mice were exposed to
increasing doses of metacholine aerosols generated by a nebulizer containing 0 to
40 mg/mL of metacholine in PBS. As expected and already demonstrated, the mdx
mice exhibit impaired respiratory function (Huang et al., 2011; Gosselin et al., 2003;
Gayraud et al., 2007; Ishizaki et al., 2008) with a significant increase in the Penh in
response to metacholine (p<0.001 and p<0.0001) (Figure 1A) associated with a
significantly lower peak inspiratory flow and peak expiratory flow (p<0.05 and
p<0.001) (Figures 1B and 1C) in comparison with healthy mice, in particular before
or at low bronchoconstrictor dose. The relaxation time (RT) is also very significantly
greater in mdx mice in comparison with the control mice (p<0.001 and p<0.0001)
(Figure 1D). The values of inspiration time (Tl) and expiration time (TE) remain
comparable between the groups at each measurement time (data not shown). The
respiration rate of the mdx mice is also reduced compared with the healthy mice
(p<0.05 and p<0.0001) (Figure 1E).

The mdx mice were then divided into two different groups: the mdx mice which were
not going to receive any treatment (white squares) and the mdx mice which were
going to receive the molecule BIO101 (black squares). As shown in Figures 2A,
2B, 2C, 2D and 2E, these two groups exhibit the same capacities for their respiratory
function without significant difference between the various respiratory parameters
measured, which shows that before treatment, all the untreated mdx mice have the
same respiratory profile.

After 30 days of treatment, the mdx mice treated with BIO101 exhibit a significant
reduction in Penh (p<0.001) compared to the mdx mice at DO, with a curve of the
Penh in response to metacholine comparable to that of healthy mice C57Black10
(Figure 3A). The reduction in Penh is associated with an increase in peak
inspiratory flow, in particular in the equilibrium state or at low metacholine dose
(p<0.05) (Figure 3C). Moreover, a clear improvement in relaxation time is observed
in the mdx mice treated with BIO101 compared with the untreated mdx mice
(p<0.05) (Figure 3D). By contrast, the peak inspiratory flow and the respiratory rate
remain unchanged in comparison to that measured at DO (Figures 3B and 3E).
After 60 days of treatment, BIO101 maintains its beneficial effect on the respiratory
function of the mdx mice. Specifically, the results confirm that which is observed

after 30 days of treatment. The mdx mice treated with BIO101 show significant
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reduction in the Penh compared to the untreated mdx mice (p<0.0001) and the
profile of the variations in Penh is similar to that of the control, whatever the
metacholine dose (Figure 4A). A significant improvement is seen in the peak
inspiratory flow (p<0.05) in conjunction with a trend towards improved relaxation
time (Figures 4B and 4D). By contrast, the peak expiratory flow and the respiratory
rate remain unchanged (Figures 4B and 4E).

In order to longitudinally evaluate impaired respiratory function in mdx mice, the
variation in Penh was compared between DO and D60 in the healthy control mice
as well as between DO and D60 in untreated mdx mice. As expected, the Penh has
not changed between DO and D60 in the control mice (p=ns) (Figure 5A). By
contrast, respiratory function is significantly degraded in the mdx mice at D60
compared with DO, as shown by the increase in Penh in response to metacholine
(p<0.0001) (Figure 5B).

At a metacholine dose of 40mg/mL, the mean value of the Penh in healthy control
mice (n=12) is significantly less than that found in mdx mice (n=23) before treatment
(Penh=0.72 and 1.42 respectively, with p<0.0001) (Figure 6A). At D60, this Penh
value is higher in the untreated mdx mice (n=12) compared to the healthy control
mice (n=12) with values of 4 and 1.04 respectively (p<0.0001) (Figure 6B).
Interestingly, the treatment with BIO101 significantly reduces this value, with a Penh
value equal to 1.87 (p<0.0001), compared to the untreated mdx mice (Figure 6B).
The treatment reduces the Penh value of the mdx mice to a level not significantly
different from that of healthy mice (Penh = 1.04 in C57Black10 mice versus 1.87 in
mdx mice, with p<0.05).

b. Analysis by piston ventilator of the effects of BIO101 on pulmonary resistance,
compliance and elastance

In order to determine more directly the mechanical parameters of the respiratory
system and the impact of a chronic treatment over a period of two months by BIO101
(D60) on these parameters, the dynamic pulmonary resistance was measured using
a piston ventilator system as previously described, in response to increasing doses
of metacholine.

The mice were anaesthetized and connected by an endotracheal cannula to the
piston ventilator system. After the start of mechanical ventilation, each mouse

received an intraperitoneal injection of 0.1 mL of a 10 mg/mL rocuronium bromide
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solution. The animal was ventilated at a respiratory rate of 150 respirations/minute
and with a tidal volume of 10 mL/kg against a final positive expiratory pressure of 3
cm Hz20. The respiratory mechanisms were evaluated using a forced oscillation
maneuver with a duration of 1.2 seconds (2.5 Hz) and a 3-second wideband forced
oscillation man oeuvre containing 13 primordial frequencies between 1 and 20.5 Hz.
The resistance of the respiratory system (R) was calculated using a microcomputer
type central processing unit connected to the piston ventilator system and
comprising, in particular, software for performing said calculation. The two
maneuvers were carried out alternately every 15 seconds after each nebulization
with a metacholine aerosol, in order to measure the change in the response time of
the bronchoconstriction induced by metacholine. The pulmonary resistance,
compliance and elastance could thus be determined.

In line with the results obtained by plethysmography, it was observed that the
untreated mdx mice have a resistance of the airways greater than that of healthy
mice C57Black10 (p<0.001) (Figure 7A). After 60 days of treatment, in response to
increasing doses of metacholine from 0 to 20 mg/mL, the mdx mice treated with
BIO101 exhibit a significantly lower resistance of the airways than the untreated mdx
mice (p<0.0001), comparable to the level of pulmonary resistance observed in the
healthy control mice (Figure 8A). In the same way, the chronic treatment over two
months with BIO101 significantly improved the pulmonary compliance (p<0.0001)
and elastance (p<0.0001), two parameters which were altered in the mdx mice
(Figures 7B and 7C). Specifically, at the highest metacholine dose tested
(20 mg/mL), the mdx mice exhibit a significantly reduced pulmonary compliance
compared to the control mice C57Black10 (0.017 mL/cmH20 and 0.031 mL/cmH20
respectively, with p<0.0001). This pulmonary compliance defect is significantly
corrected with the treatment by BIO101 for the mdx mice (0.029 mL/cmHz0, with
p<0.0001) (Figure 8 B). In an identical manner, the pulmonary elastance is greatly
reduced in the mdx mice compared to the control mice C57Black10 (34.8 cmH20/mL
versus 62.8 cmH20/mL, with p<0.05) and the treatment by BIO101 maintains the
pulmonary elastance similar to that for healthy control mice and significantly greater
than the untreated mdx mice (34.8 cmH20/mL versus 69.1 cmH20/mL, with
p<0.001) (Figure 8 C).

3. Conclusion
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These results show that the treatment by BIO101 (50 mg/kg per day in the drinking
water) improves the respiratory function of mdx mice (an animal model for
Duchenne muscular dystrophy) and does so in a prolonged manner over time. This
effect on the respiratory function is not only associated with the respiratory
parameters (inspiratory and expiratory duration and frequency), as demonstrated by
the plethysmography results and, in particular, the measurements of the Penh, but
also demonstrate an improvement in the structure of the deep airways,
demonstrated by the experiments using the piston ventilator system. Indeed, the
data of this system significantly demonstrate beneficial effects of the treatment by
BIO101 on the mechanical respiratory parameters of resistance, compliance and
elastance of the lungs in mdx mice. These observations are a consequence of a
protection through the treatment with phytoecdysones, in particular BIO101, from
degradation of the lung functions over time, in a murine model of neuromuscular
pathology.

More generally, it should be noted that the embodiments of the invention considered
above have been described by way of non-limiting examples, and that other variants

can consequently be envisaged.
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Patentkrav

1. Sammenseetning omfattende mindst én phytoecdyson og/eller mindst ét se-
misyntetisk derivat af phytoecdyson til anvendelse deraf i pattedyr til behand-
ling af eendret respiratorisk funktion som fglge af en erhvervet eller genetisk
neuromuskuleer sygdom eller sendret respiratorisk funktion forbundet med
bronchial hyperreaktivitet, hvor det mindst ét semisyntetiske derivat af phy-
toecdyson er valgt blandt:

- en forbindelse med den almene formel (1):
[Chem. 1]

hvor:

R! er valgt blandt: en (C1-Cs)W(C1-Cs)-gruppe; en (C1-Cs)W(C1-Ce)W(C1-Cs)-
gruppe; en (C1-Ce)W(C1-Cs)CO2(C1-Cs)-gruppe; en (C1-Cs)A-gruppe,
hvor A repreesenterer en heterocyklisk gruppe, der eventuelt er substitueret
med en gruppe af typen OH, OMe, (C1-Cs), N(C1-Cs), CO2(C1-Cs); en CH2Br-
gruppe;

W er et heteroatom valgt blandt N, O og S, fortrinsvis O og endnu mere for-
trinsvis S.

- forbindelsen med formlen (ll):

[Chem. 2]
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2. Sammensaetning til anvendelse deraf ifelge krav 1, der omfatter 20-hydro-

xyecdyson.

3. Sammensaetning til anvendelse deraf ifalge krav 2, hvor 20-hydroxyecdyson
er i form af et ekstrakt fra en plante eller fra en plantedel, hvor planten er valgt
blandt planter indeholdende mindst 0,5% 20-hydroxyecdyson i terveegt af
planten, hvor ekstrakten omfatter mindst 95% og fortrinsvis mindst 97% 20-

hydroxyecdyson.

4. Sammenseetning til anvendelse deraf ifalge krav 3, omfattende bemaerkel-
sesveerdigt mellem 0 og 0,05%, beregnet pa terveegt af ekstraktet, af urenhe-
der, der sandsynligvis vil sikkerheden, tilgeengeligheden eller effektiviteten af

en farmaceutisk anvendelse af ekstrakten.

5. Sammensaetning til anvendelse deraf ifalge et hvilket som helst af kravene
3 til 4, hvor planten er valgt blandt Stemmacantha carthamoides, Cyanotis
arachnoidea og Cyanotis vaga.

6. Sammensaetning til anvendelse deraf ifalge et hvilket som helst af kravene

1 til 5, hvor den aendrede andedraetsfunktion skyldes neuromuskuleer sygdom
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I motoneuronerne og/eller den neuromuskulaere forbindelse og/eller den tveer-

stribede skeletmuskel.

7. Sammensaetning til anvendelse deraf ifalge et hvilket som helst af kravene
1 til 6, hvor den eendrede andedraetsfunktion er forbundet med en sveekkelse

af den tveerstribede muskel og/eller den glatte muskel.

8. Sammensaetning til anvendelse deraf ifalge et hvilket som helst af kravene
1 til 5, hvor den bronchiale hyperreaktivitet er forbundet med bronkial glatmu-

skelfunktionen.

9. Sammensaetning til anvendelse deraf ifalge et hvilket som helst af kravene
1 til 8, hvor den aendrede respiratoriske funktion er forbundet med en lidelse
af mindst én af respirationsparametrene valgt fra Penh-vaerdien, det maksi-
male inspiratoriske toppunkt, det maksimale respiratoriske toppunkt, afslap-

ningstid og respirationsfrekvens.

10. Sammenseetning til anvendelse deraf ifalge et hvilket som helst af kravene
1 til 9, hvor den aendrede andedreaetsfunktion er forbundet med en lidelse af

mindst én af de mekaniske parametre i lungevaevet.

11. Sammenseetning til anvendelse deraf ifglge krav 10, hvor den eendrede
respiratoriske funktion er forbundet med en reduktion i pulmonal compliance
og/eller en stigning i pulmonal modstand og/eller en reduktion i pulmonal ela-

stans.

12. Sammenseetning til anvendelse deraf ifalge et hvilket som helst af kravene
1 til 11, hvor phytoecdysonerne indgives i en dosis mellem 3 og 15 milligram

pr. kilogram pr. dag til mennesker.
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13. Sammenseetning til anvendelse deraf ifalge et hvilket som helst af kravene
1 til 12, hvor phytoecdysonerne indgives i en dosis pa 200 til 1000 mg/dag i en
eller flere doser til voksne mennesker og en dosis pa 5 til 350 mg/dag i en eller

flere doser til barn eller spaedbarn.

14. Sammenseetning til anvendelse deraf ifalge et hvilket som helst af kravene
1 til 13, hvor den mindst ene forbindelse med den almene formel () er valgt
blandt:

-n°1: (2S,3R,5R,10R,13R,14S5,17S)-2,3,14-trihnydroxy-10,13-dimethyl-17-(2-
morpholinoacetyl)-2,3,4,5,9,11,12,15,16,17-decahydro-1H-cyclopenta[a]phe-
nanthren-6-on;

-n°2:  (2S,3R,5R,10R,13R,14S,17S)-2,3,14-trihydroxy-17-[2-(3-hydroxypyr-
rolidin-1  -yl)acetyl]-10,13-dimethyl-2,3,4,5,9,11,12,15,16,17-decahydro-1H-
cyclopentalalphenanthren-6-on;

-n°3: (2S,3R,5R,10R,13R,145,17S)-2,3,14-trihydroxy-17-[2-(4-hydroxy-1-pi-
peridyl)acetyl]-10,13-dimethyl-2,3,4,5,9,11,12,15,16,17-decahydro-1H-cyclo-
penta[a]phenanthren-6-on;

-n°4:  (2S,3R,5R,10R,13R,14S,17S)-2,3,14-trihydroxy-17-[2-[4-(2-hydroxy-
ethyl)-1-piperidyl]acetyl]-10,13-dimethyl-2,3,4,5,9,11,12,15,16,17-decahydro-
1H-cyclopenta[a]phenanthren-6-on;

-n°5: (2S,3R,5R,10R,13R,14S,17S)-17-[2-(3-dimethylaminopropyl(me-
thyl)amino)acetyl]-2,3,14-trihydroxy-10,13-dimethyl-2,3,4,5,9,11,12,15,16,17-
decahydro-1H-cyclopenta[a]phenanthren-6-on;

-n°6:  2-{2-ox0-2-[(2S,3R,5R,10R,13R,14S5,17S)-2,3,14-trihydroxy-10,13-di-
methyl-6-0x0-2,3,4,5,9,11,12,15,16,17-decahydro-1H-cyclopenta[a]phenan-
thren-17-yllethyllethylsulfanylacetat;

-n°7.  (2S8,3R,5R,10R,13R,14S,17S)-17-(2-ethylsulfanylacetyl)-2,3,14-trihy-
droxy-10,13-dimethyl-2,3,4,5,9,11,12,15,16,17-decahydro-1H-cyclo-

penta[a]phenanthren-6-on;
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-n°8: (25,3R,5R,10R,13R,14S,17S)-2,3,14-trihydroxy-17-[2-(2-hydroxyethyl-
sulfanyl)acetyl]-10,13-dimethyl-2,3,4,5,9,11,12,15,16,17-decahydro-1H-cyclo-

penta[a]phenanthren-6-on.
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