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Description

[0001] This invention relates to the use of vitamin D analogs. It further relates to the therapeutic use of such analogs
and their manufacture.

BACKGROUND

[0002] Vitamin D and various vitamin D analogs have been investigated in the past for their therapeutic effects. The
following references are representative.
[0003] United States Patent Publication No. 2005/0059641 published March 17, 2005. United States Patent No.
5,795,882 issued August 18, 1988.
[0004] Feldman, Editorial/Mini-Review: Vitamin D and Prostate Cancer, Endocrinology 141: 5-9 (2005).
[0005] Barreto et al., 25-Hydroxyvitamin D3, the Prohormone of 1,25-Dihydroxyvitamin D3, Inhibits the proliferation
of Primary Prostatic Epithelial Cells, Cancer Epidemiology, Biomarkers & .Prevention 9: 265-70 (2000).
[0006] Beer and Myrthue, Calcitriol in cancer treatment: From the lab to the clinic, Molecular Cancer Therapeutics:
373-81 (2004).
[0007] Vijayakumar et al., Clinical trials involving vitamin D analogs in prostate cancer, Cancer J 11: 362-73 (2005).
[0008] JP 59163364 discloses compounds having a physiological activity similar to vitamin D.

SUMMARY OF THE INVENTION

[0009] Vitamin D and various analogs have demonstrated mechanism-based anti-cancer activity and other therapeutic
applications for diseases such as psoriasis and anti-inflammatory conditions in animal models and humans. However,
pharmacologic doses of vitamin D lead to lethal hypercalcemia. To avoid these unwanted side effects, a large number
of synthetic analogs of vitamin D have been developed and used to inhibit tumor progression and metastatic spread in
animal models of various cancer types. However, the therapeutic efficacy of systemically applied vitamin D analogs in
treating cancer has not yet fulfilled its promise because of hypercalcemia, at the supraphysiological doses needed to
reach clinical improvement. Moreover, the analogs described to date are difficult to synthesize and routes of synthesis
are unlikely to be commercialized given their complexity. Therefore, the discovery of a non-calcemic, easily synthesized,
and potent analog is the ultimate of vitamin D research for the treatment of human diseases.
[0010] The invention described herein meets this goal. We have achieved the design, synthesis and identification of
a potent class of novel antiproliferative molecules. Potent, biological activity, short-path high yield syntheses, and sig-
nificantly improved stability (and therefore drugability) are contemplated within the scope of this invention.
[0011] According to the invention, calciferol underwent an efficient Diels-Alder (DA) reaction with 4-methyl-1,2,4-
triazoline-3,5-dione to afford the N-methyl (DA) adduct of calciferol, which subsequently was esterified by bromoacetic
acid in the presence of dicyclohexyl dicarbodiimide (DCC), pyridine, and dimethylamino pyridine (DMAP) to afford our
representative vitamin D analog (HEVD).
[0012] This invention includes a compound of the formula IX

wherein X is Br and R is methyl or phenyl.
[0013] The compound according to the present invention is for use in a medical treatment, preferably for use in the
treatment of human solid tumors, psoriasis, rheumatoid arthritis, inflammatory bowel disease, scleroderma, Guillain-
Barre syndrome, epilepsy, multiple sclerosis, polyartheritis nodosa and esophagitis.
[0014] Methods of treatment are further contemplated with particular reference to a method of treating disease com-
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prising the following step administering a therapeutically effective amount of any of the above noted compounds. Such
administration is part of treating disease selected from the group consisting of human solid tumors, psoriasis, rheumatoid
arthritis, inflammatory bowel disease, scleroderma, Guillain-Barre syndrome, epilepsy, multiple sclerosis, polyarteritis
nodosa and esophagitis.
[0015] Within the context of this invention, treatment may be accomplished by administering a therapeutically effective
amount of an above noted compound, optionally in combination with at least one additional pharmaceutical compound,

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Figure 1 (a) through (i). Represents graphs of the effect to HEVD analogs (Compound IX where R = methyl and
X = Br) on 60 cancer cell lines.

Figure 2 (a) through (i). Represents graphs of the effect of HEVD analogs (Compound IX where R = phenyl and
X = Br) on 60 cancer cell lines.

DETAILED DESCRIPTION OF THE INVENTION

[0017] Example of a class of heterocyclic derivatives of steroids such as ergocalciferol, calcidiol, calcitriol, cholecal-
ciferol, cholesterol, ergosterol, analogs and derivatives that contain a conjugated diene system have been prepared in
accordance with the invention (heterocyclic vitamin D analogs (HEVD)).
[0018] These heterocyclic derivatives exhibit anti-cancer, anti-proliferative activity, and anti-inflammatory, as well as
general activity against other related disorders.
[0019] Certain terms are defined in the follow manner:

The term "chiral" refers to molecules which have the property of non-superimposability of the mirror image partner,
while the term "schiral" refers to molecules which are superimposable on their mirror image partner.
The term "stereoisomers" or "isomers" refer to compounds which have identical chemical constitution, but differ with
regard to the arrangement of the atoms or groups in space. In particular, "enantiomers" refer to two stereoisomers
of a compound which are non-superimposable mirror images of one another. An equimolar mixture of two enantiomers
is called a "racemic mixture" or a "racemate".
"Diastereomers" refer to stereoisomers with two or more centers of dissymmetry and whose molecules are not mirror
images of one another. With respect to the nomenclature of a chiral center, terms "d" and "l" configuration arc as
defined by the IUPAC Recommendations. As to the use of the terms, diastereomer, racemate, epimer and enantiomer
will be used in their normal context to describe the stereochemistry of preparations
The terms "isolated" or "substantially purified" as used interchangeably herein refer to HEVD compounds in a non
naturally occurring state. The compounds can be substantially free of cellular material or culture medium when
naturally produced, or chemical precursors or other chemicals when chemically synthesized. In other preferred
embodiments, the terms "isolated" or "substantially purified" also refer to preparations of a chiral compound which
substantially lack one of the enantiomers, i.e., enantiomerically enriched or non-racemic preparations of a molecule.
Similarly, isolated epimers or diasteromers refers to preparations of chiral compounds which are substantially free
of other stereochemical forms.

[0020] These impositions of this invention may be employed to modulate the physical and/or pharmaceutical aspects
of other drugable compositions including existing, experimental or orphan drugs, nutraceutical, cosmeceuticals or pro-
drugs either alone or in any combination therapy for use in animals and humans. Such physical and/or pharmaceutical
aspects include (but are not limited to) solubility, stability, pharmacokinetic and pharmacodynamic profiles.
[0021] Described herein is also a method of synthesizing HEVD analogs, as exemplifies by the reaction descried in
Scheme 1. Those skilled in the art should appreciate that these molecules and the analogs thereof can be synthesized
in more than one way as exemplified by the reaction described in Scheme 1, by varying reactions conditions, using
different solvents or combinations of solvents or media, by using different inert gases or catalysis in order to change the
dynamics of the reaction, to create the bias towards a preferred isomer or polymorph, optical active isomers and a
mixtures thereof. In particular all such methods leading to synthesis, isolation purification in the various polymorphic,
isomeric, diastereo-isomeric, racemic and geometrical or regio-isomers and racemic form and a mixtures and combina-
tions thereof clearly form the body and claim of this invention.
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Scheme 1. Reagent and Conditions: (a) 4-phenyl-1,2,4-triazoline-3,5-dione, EtOAc, Ar, 0 °C, 1-12 hrs; (b): Bromoacetic
acid, 1,3-dicyclohexyl-carbodiimide (DCC), Dimethylaminopyridine (DMAP), Pyridine, DCM, Ar, 0°C, 1-12 hrs.
[0022] The HEVD analogs of the invention may be used alone or in combination with known chemotherapeutic agents
in the treatment of proliferative, angiogenic or inflammatory disorders and conditions requiring an anti-proliferative, anti-
angiogenic, vascular disrupting and/or anti-inflammatory agent. Examples of such conditions or disorders include human
solid tumors, such as but not limited to, gynecological solid tumors, prostate cancer, neuroblastoma, breast cancer,
thoracic solid tumors, gastrointestinal solid tumors (for example, solid tumors of the liver, pancreas, and large/small
bowel), psoriasis, rheumatoid arthritis, inflammatory bowel disease, scleroderma, Guillain-Barre syndrome, epilepsy,
multiple sclerosis, polyarteritis nodosa and esophagitis for example. The heterocyclic steroid derivatives called herein
as HEVD and described above are also be employed alone or in combination with the therapies for the treatment of
infection as antimicrobial, antifungal or antibacterial agents.
[0023] Yet another aspect of the invention comprises the therapeutic compositions for treating the disorders and
conditions described above. Such compositions comprise therapeutically effective amounts of one or more HEVD analogs
of the invention in admixture with a pharmaceutically acceptable carrier. These compositions can be systemically ad-
ministered either parenterally, intravenously, intramuscularly or subcutaneously. Alternatively, the compositions can be
nasally, sublingually, transdermally, topically or orally administered. When systemically administered the therapeutic
composition for use in this invention are, of course, in the form of a pyrogen-free, parenterally acceptable aqueous
solution. The preparation of such solutions having due regard to pH, isotonicity, stability and the like is within the level
of skill in the art. See;Remington: The Science and Practice of Pharmacy, Ed. Randy Hendrickson, Lippincott, Williams
& Wilkins, 21st Edition (2005), the teachings of which are incorporated by :reference.
[0024] Yet another aspect of the invention comprises all metabolites of HEVD analogs produced in organisms such
as humans, rodents, bacteria and all other bioengineered cells or animals, which we contemplate isolating and evaluating
for their therapeutic potentials, alone, or in combination with the parent molecules or in combination with any other
therapeutic agents in the form of therapy and delivery currently or to be used in the future. Their synthetic analogs shall
be understood to be falling within the scope and body of this invention as well.
[0025] The dosage regimen will be determined by the attending physician considering various factors that modify the
action of pharmaceuticals, for example, the conditions, body weight, sex and diet of the patient, the severity of conditions
and the presence of other diseases and/or conditions, the time of administration and other clinical factors known to those
of skill in the art. Generally, the daily regimen should be in the nanogram to microgram range for most conditions and
diseases, in the microgram to milligram range for those conditions and diseases caused by fungal, bacterial or other
infectious diseases. For example, in unit dosage form an effective or therapeutic amount of a heterocyclic vitamin D
analog of the invention is about 0.01 ng/kg/day to about 30 mg/kg/day, preferably about 0.1-3 mg/kg/day.
[0026] It should, of course, be understood that the methods of this invention can be used in combination with other
agents. It is possible to administer the active ingredient of this invention as a singe active pharmaceutical agent and
pharmaceutical salts thereof, and also as part of a pharmaceutical formulation. The pharmaceutically acceptable for-
mulations of the present invention comprise at least one compound of this invention in a therapeutically or pharmaceu-
tically effective dose and pharmaceutical salts thereof, together with, optionally, one or more pharmaceutically or ther-
apeutically acceptable carriers and optionally other therapeutic ingredients. Carriers include inert, non-toxic solids (e.g.,
mannitol, talc) and buffered saline. Various considerations are described in, for example, Goodman and Gilman’s: The
Pharmacological Bases of Therapeutics, Eds. Laurence Brunton, John Lazo, Keith Parker 11th Ed., Pergamon Press
(2005); and Remington’s infra, each of which is hereby incorporated herein by reference. Methods for administration
are discussed therein, e.g., for oral, intravenous, intraperitoneal, or intramuscular administration, and others. Pharma-
ceutically acceptable carriers will include water, saline, buffers, and other compounds described in a number of sources
including the Merck Index, Merck & Co., Rahway, N.J., incorporated herein by reference. As used herein, the term
"pharmaceutically acceptable carrier" encompasses any of the standard pharmaceutical carriers such as sterile solutions,
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tablets, coated tablets, and capsules. Typically such carriers contain excipients such as starch, milk, sugar, certain types
of clay, gelatin, stearic acids or salts thereof, magnesium or calcium sterate, talc, vegetable fats or oils, gums, glycols,
or other known excipients. Such carriers may also include flavor and color additives or other ingredients. Compositions
comprising such carriers are formulated by well known conventional methods. Depending on the intended mode of
administration and the intended use, the compositions may be in the form of solid, semi-solid, or liquid dosage forms,
such, for example, as powders, granules, crystals, liquids, suspensions, liposomes, pastes, cremes, salves, etc., and
may be in unit-dosage forms suitable for administration of relatively precise dosages. Such compositions may contain
about 0.005-100% active ingredient, more preferably about 0.5-25%. The concentration of active ingredients in these
formulations can vary widely, and will be selected primarily by intended use, viscosities, etc., in accordance with the
particular mode of administration selected. The composition or formulation to be administered will, in any event, contain
a quantity of the vitamin-D analogue sufficient to achieve the desired therapeutic or prophylactic effect in the subject
being treated. Typical compositions include delayed, or controlled release formulations, which may be delayed or con-
trolled by pharmaceutical formulation techniques or by various salt forms known in the art.
[0027] The pharmaceutical compositions will be administered by parenteral or oral administration for prophylactic
and/or therapeutic treatment. The pharmaceutical compositions can be administered in a variety of unit dosage forms
depending upon the method of administration. For example, unit dosage forms suitable for oral administration include
powder, tablets, pills, capsules, trochees, and dragees.
[0028] The pharmaceutical compositions will often be administered intravenously. Thus, this invention provides com-
positions for intravenous administration which comprise a solution of the compound dissolved or suspended in an
acceptable carrier, preferably an aqueous carrier. A variety of aqueous carriers can be used, e.g., water, buffered water,
0.4% saline, and the like. In some instances vitamin-D analogues are dissolved in an organic solvent (e.g., dimethylsul-
foxide) and either applied directly or diluted into an aqueous solvent. Typically, vitamin-D analogues that are relatively
lipophilic are dissolved in an organic solvent such as DMSO and, if desired, subsequently diluted into a more polar
solvent, such as water. These compositions will sometimes be sterilized by conventional, well known sterilization tech-
niques, or can preferably be sterile filtered. The resulting aqueous solutions can be packaged for use as is, or lyophilized,
the lyophilized preparation being combined with a sterile aqueous solution prior to administration. The compositions can
contain pharmaceutically acceptable auxiliary substances as required to approximate physiological conditions, such as
pH adjusting and buffering agents, tonicity adjusting agents, wetting agents and the like, for example, sodium acetate,
sodium lactate, sodium chloride, potassium chloride, calcium chloride, sorbitan monolaurate, triethanolamine oleate,
and the like.
[0029] For solid compositions, conventional nontoxic solid carriers can be used which include, for example, pharma-
ceutical grades of mannitol, lactose, starch, magnesium stearate, sodium saccharin, talcum, cellulose, glucose, sucrose,
magnesium carbonate, and the like. For oral administration, a pharmaceutically acceptable nontoxic composition is
formed by incorporating any of the normally employed excipients, such as those carriers previously listed, and generally
about 0.001-95% of active ingredient, preferably about 20%.
[0030] The compositions containing the compounds can be administered for prophylactic and/or therapeutic treat-
ments. In therapeutic applications, compositions are administered to a patient already suffering from a disease, as
described above, in an effective therapeutic amount sufficient to cure or at least partially arrest the symptoms of the
disease and its complications. An amount adequate to accomplish this is defined as "therapeutically effective amount
or dose." Amounts effective for this use will depend on the severity of the disease and the weight and general physiological
state of the patient.
[0031] In prophylactic applications, compositions containing the compounds of the invention are administered to a
patient susceptible to or otherwise at risk of a particular disease. Such an amount is defined to be a "prophylactically
effective amount or dose." In this use, the precise amounts again depend on the patient’s state of health and weight.
[0032] For solid compositions, conventional non-toxic solid excipients include, for example, pharmaceutical grades of
mannitol, lactose, starch, magnesium stearate, talcum, celluloses, glucose, sucrose, magnesium carbonate, and the
like may be used. The active compound as defined above may be formulated as suppositories using, for example,
triglycerides, for example, any pharmaceutically acceptable Hard Fat NF bases (e.g., WITEPSOL.RTM™ Condea Vista
Company, Cranford, N.J.), as the carrier. Liquid pharmaceutically administerable compositions can, for example, be
prepared by dissolving, dispersing, etc. an active compound as defined above and optional pharmaceutical adjutants
in a excipient, such as, for example, water, saline, aqueous dextrose, glycerol, ethanol, and the like, to thereby form a
solution or suspension. If desired, the pharmaceutical composition to be administered may also contain minor amounts
of nontoxic auxiliary substances such as wetting or emulsifying agents, pH buffering agents and the like, for example,
sodium acetate, sorbitan monolaurate, triethanolamine sodium acetate, triethanolamine oleate, etc. Actual methods of
preparing such dosage forms are known, or will be apparent, to those skilled in this art; for example, see Remington:
The Science and Practice of Pharmacy, Ed. Randy Hendrickson, Lippincott, Williams & Wilkins, 21st Edition (2005).
The composition or formulation to be administered will, in any event, contain an effective amount of the active compound
(s).
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[0033] For oral administration, a pharmaceutically acceptable non-toxic composition is formed by the incorporation of
any of the normally employed excipients, such as, for example pharmaceutical grades of mannitol, lactose, starch,
magnesium stearate, talcum, celluloses, glucose, sucrose, magnesium, carbonate, and the like. Such compositions take
the form of solutions, suspensions, tablets, capsules, powders, sustained release formulations and the like. Such com-
positions may contain about 0.01-95% active ingredient, preferably about 1-70%.
[0034] Parenteral administration is generally characterized by injection, either subcutaneously, intramuscularly or
intravenously. Injectables can be prepared in conventional forms, either as liquid solutions or suspensions, solid forms
suitable for solution or suspension in liquid prior to injection, or as emulsions. Suitable excipients are, for example, water,
saline, dextrose, glycerol, ethanol or the like. In addition, if desired, the pharmaceutical compositions to be administered
may also contain minor amounts of non-toxic auxiliary substances such as wetting or emulsifying agents, pH buffering
agents and the like, such as for example, sodium acetate, sorbitan monolaurate, triethanolamine oleate, etc.
[0035] A more recently devised approach for parenteral administration employs the implantation of a slow-release or
sustained-release system, such that a constant level of dosage is maintained. See, e.g., U.S. Pat. Nos. 5,629,008,
5,851,547, 6,183,461, and 3,710,795, which are incorporated herein by reference.
[0036] Once detectable improvement of the patient’s conditions has occurred, a maintenance dose is administered if
necessary. Subsequently, the dosage or the frequency of administration, or both, can be reduced, as a function of the
symptoms, to a level at which the improved condition is retained. When the symptoms have been alleviated to the desired
level, treatment can cease. Patients can, however, require intermittent treatment on a long-term basis upon any recurrence
of the disease symptoms or as a prophylactic measure to prevent disease symptom recurrence. In particular embodiments
extended release formulations are contemplated.
[0037] The invention further includes therapeutic compositions comprising delayed or sustained release monolayered
or bilayered formulations of a heterocyclic vitamin D analog of the invention. In this embodiment, the oral medicament
includes a heterocyclic vitamin D analog of the invention in a sustained release matrix. Such matrices are known to
those skilled in the art.
[0038] In another aspect, the heterocyclic vitamin D analogs may be prepared in liposomal/ nanoparticle formulations
for therapeutic administration in order to lower toxicity and maintain efficacy. The analogs can be complexed with
liposomes in general, which can be, for example, made from hydrogenated soy phosphatidylcholine, distearoylphos-
phatidyglycerol and cholesterol. Liposomes and liposomal formulations and the methods and manner of making them
are well known in the art. See for example Fahr and Seelig, Liposomal Formulations of Cyclosporin A: A Biophysical
Approach to Pharmacokinetics and Pharmacodynamics, in Critical Reviews in Therapeutic Drug Carrier Systems 2
(2001), the teachings of which are incorporated by reference..
[0039] In yet another aspect, we contemplate that other chemotherapeutic, anti-inflammatory, anti-angiogenic, anti-
fungal, amoebecidal, or anti-bacterial agents antiviral, may be co- administered with the heterocyclic vitamin D analogs
of the invention to treat the above mentioned diseases or conditions or in a situation where multiple complications
threaten the well being of a human. Exemplary agents include platinum drugs (cisplatin, carboplatin, oxaloplatin), dox-
orubicin, camptothecin analogs, Doxil, taxane derivatives, angiostatins, combretostatins, DBP-maf and peptides thereof,
anti-VEGFR antibodies, ketoconazole, tinidazole, aspirin, naproxen, celecoxib amongst others.
[0040] In yet another aspect, we contemplate that heterocyclic vitamin D analogs of the invention could be used as
sensitizers to radiation therapy to treat the above mentioned diseases or conditions.

EXAMPLE 1:

Synthesis of 6(S),19-(4-phenyl-3,5-dioxo-1,2,4-traizolidine-1,2-diyl)-3β-hydroxy-9,10-secoergosta-5(10),7(E),22(E) 
triene (1)

[0041] To ergocalciferol (0.50 g) in EtOAc (15 mL at 0°C under an argon atmosphere was added 4-phenyl-1,2,4-
traizoline-3,5-dione (0.24 g, 1.1 eq) in ethyl acetate (15 mL) over a period a 10 min. The mixture was stirred at 0°C for
three hours. Next the solvent was evaporated under reduced pressure. The residue obtained was purified by liquid
column chromatography over neutral alumina and eluted with 1-4% MeOH in DCM. Homogeneous fractions were col-
lected and concentrated under reduced pressure to afford title compound (1). Yield: 0.60gm; MS m/e: 571.

EXAMPLE 2:

Synthesis of 6(S),19-(4-phenyl-3,5-dioxo-1,2,4-traizolidine-1,2-diyl)-3-β (bromoacetoxy)-9,10-secoergosta-5(10),7(E),
22(E)triene (2)

[0042] DCC (12.8 mg, 0.000062 M) was added to a solution of bromoacetic acid (8.7 mg, 0.000062 M) in DCM (10
mL) at 0°C under an argon atmosphere. The mixture was stirred for 30 min. To this solution the 3β-hydroxyl-adduct (1)
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(18 mg, 0.0000315 M) formed in previous step (see above), DMAP (10 mg, catalytic) and the pyridine (1.0 mg) was
added. The reaction mixture was stirred for two hours at 0°C under an argon atmosphere. Thereafter the reaction mixture
was allowed to be warmed up to 22°C (room temperature) and stirred for another 1-2 hours. The reaction mixture was
then diluted with DCM (10 mL) and extracted with water. The organic layer was collected, dried over anhydrous sodium
sulphate and concentrated under reduced pressure to afford a residue which was purified by preparative TLC using 3%
MeOH in DCM as the eluent. The relevant bands were scratched and the compound was collected as a solution after
separation of the compounds from silica gel with 5% MeOH in DCM. Upon concentration under reduced pressure the
process yielded the title compound (2) as a white solid. Yield: 20 mg , MS m/e: 692.

EXAMPLE 3:

Biologic activity of HEVD analogs

[0043] HEVD analogs were synthesized and screened for their biological activities. Screening identified several bio-
logical activities including anti-proliferative, cytotoxic, apoptosis inducing and anti-angiogenic activities against various
human malignant cells and endothelial cells. These compounds are potent anti-proliferative agents against various
human carcinomas as demonstrated by the results of a standard viability assay. Graphs illustrate these results (Figs. 1-2).

EXAMPLE 4:

Evaluation of the cytotoxicity of HEVD analogs on cancer cells

[0044] 5000 cancer cells ovarian cell (SKOV-3), or prostate cancer cells (PC3) maintained in DMEM media (InVitrogen,
Carlsbad, CA), were plated in a 96 well plate. The cells were allowed to attach and proliferate for 24 hrs before treating
them with HEVD analogs dissolved in ethanol and serially diluted to obtain the desired concentrations (0, 0.625, 1,25,
2.5, 5, 10, 20 PM). At the end of 48 hrs of incubation, cell viability was estimated using the MTS Cell Titer 96 Aqueous
One Kit (Promega Corp., Madison, WI) as recommended by the manufacturer.
[0045] Those skilled in the art will recognize or be able to ascertain using no more than routine experimentation many
equivalents of the specific embodiments of the invention described above. Such equivalents are intended to be encom-
passed herein.

Claims

1. A compound of the formula IX

wherein X is Br and R is methyl or phenyl.

2. A compound according to claim 1 for use in a medical treatment.

3. A compound according to claim 1 or 2 for use in the treatment of human solid tumors, psoriasis, rheumatoid arthritis,
inflammatory bowel disease, scleroderma, Guillain-Barre syndrome, epilepsy, multiple sclerosis, polyarteritis nodosa
and esophagitis.
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Patentansprüche

1. Eine Verbindung mit der Formel IX

wobei X für Br und R für Methyl oder Phenyl steht.

2. Verbindung nach Anspruch 1 zur Verwendung in einer medizinischen Behandlung.

3. Verbindung nach Anspruch 1 oder 2 zur Verwendung in der Behandlung von humanen soliden Tumoren, Psoriasis,
rheumatoider Arthritis, entzündlicher Darmkrankheit, Sklerodermie, Guillain-Barre-Syndrom, Epilepsie, multipler
Sklerose, Polyarteritis nodosa und Ösophagitis.

Revendications

1. Composé de formule IX

où X est Br et R est méthyle ou phényle.

2. Composé selon la revendication 1 destiné à être utilisé dans un traitement médical.

3. Composé selon la revendication 1 ou 2 destiné à être utilisé dans le traitement des tumeurs solides humaines, du
psoriasis, de la polyarthrite rhumatoïde, des maladies inflammatoires chroniques de l’intestin, de la sclérodermie,
du syndrome de Guillain-Barré, de l’épilepsie, de la sclérose en plaques, de la polyartérite noueuse et de l’oeso-
phagite.
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