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CYANO COMPOUNDS AND PREPARATIONS THEREOF &
Kield of the Invention
The present invention relates to novel phenylcyclohexan- 1-ylcarboxylic acids,
pharmaceutical compositions containing these compounds, the use of these compounds in
treating allergic and inflammatory diseases and to the use of these compounds to inhibit the
production of Tumor Necrosis Factor (TNF).

Backeround of the Invention
Bronchial asthma is a complex, multifactorial disease characterized by reversible

narrowing of the airway and hyperreactivity of the respiratory tract to external stimuli.
Identification of novel therapeutic agents for asthma is made difficult by the fact that
multiple mediators are responsible for the development of the disease. Thus, it seems
unlikely that eliminating the effects of a single mediator will have a substantial effect on all
components of chronic bronchial asthma.

An alternative to the "mediator approach” is to regulate the activity of cells
responsible for the pathophysiology of asthma. Cyclic AMP (cAMP, adenosine cyclic 3',5*-
monophosphate) modulates the activity of most, if not all, of the cells that contribute to the
pathophysiology of extrinsic (allergic) asthma. An elevation of cAMP would produce
beneficial effects including: (1) airway smooth muscle relaxation, (2) inhibition of mast cell
mediator release, (3) suppression of neutrophil degranulation, (4) inhibition of basophil
degranulation, and (5) inhibition of monocyte and macrophage activation. Cyclic AMP
has been shown to mediate cellular responses to a wide range of hormones,
neurotransmitters and drugs; [Krebs Endocrinology Proceedings of the 4th International
Congress Excerpta Medica, 17-29, 1973].

One potential means to regulate the activity of cells responsible for the
pathophysiology of asthma is to control the intracellular levels of cyclic AMP. Cellular
cAMP levels are elevated when an appropriate agonist binds to particular cell surface
receptors, thereby activating adenylate cyclase to convert Mg*2-ATP to cCAMP at an
accelerated rate. The principal cellular mechanism for the inactivation of cAMP is
hydrolysis of the 3'-phosphodiester bond by one or more of a family of isozymes referred to
as cyclic nucleotide phosphodiesterases (cyclic nucleotide phosphodiesterase hereinafter
"PDE"s). Hence, compounds that activate adenylate cyclase or inhibit phosphodiesterase
should be effective in suppressing the inappropriate activation of airway smooth muscle and
a wide variety of inflammatory cells.

It has been shown that a distinct PDE isozyme, PDE IV, is responsible for cAMP
breakdown in airway smooth muscle and inflammatory cells. [Torphy, "Phosphodiesterase
Isozymes: Potential Targets for Novel Anti-asthmatic Agents" in New Drugs for Asthma,
Barnes, ed. IBC Technical Services Ltd., 1989]. Research indicates that inhibition of this
enzyme not only produces airway smooth muscle relaxation, but also suppresses
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monocytes and neutrophils. The beneficial effects of PDE 1V inhibition are markedly
potentiated when adenylate cyclase activity of target cells is elevated by appropriate
hormones or antocoids. Thus, PDE IV inhibitors would be effective in the asthmatic lung,
where levels of prostaglandin E and prostacyclin (both activators of adenylate cyclase) are
elevated. PDE IV inhibitors offer a unique approach to the pharmacotherapy of bronchial
asthma, and possess significant therapeutic advantages over agents currently on the market.
The compounds of this invention have the ability to inhibit PDE IV.

The compounds of this invention also inhibit the production of TNF, a serum
glycoprotein. Excessive or unregulated TNF production has been implicated in mediating
or exacerbating a number of undesirable physiological conditions, such as diseases , and
including rheumatoid arthritis, rheumatoid spondylitis, osteoarthritis, gouty arthritis and
other arthritic conditions; sepsis, septic shock, endotoxic shock, gram negative sepsis, toxic
shock syndrome, adult respiratory distress syndrome, cerebral malaria, chronic pulmonary
inflammatory disease, silicosis, pulmonary sarcoidosis, bone resorption diseases,
reperfusion injury, graft vs. host reaction, allograft rejections, fever and myalgias due to
infection, such as influenza, cachexia secondary to infection or malignancy, human acquired
immune deficiency syndrome (AIDS), cachexia secondary to AIDS, AIDS related complex
(ARC), keloid formation, scar tissue formation, Crohn's disease, ulcerative colitis, or
pyresis, in addition to a number of autoimmune diseases, such as multiple sclerosis,
autoimmune diabetes and systemic lupus erythematosis.

AIDS results from the infection of T lymphocytes with Human Immunodeficiency
Virus (HIV). At least three types or strains of HIV have been identified: HIV-1, HIV-2
and HIV-3. As a consequence of HIV infection, T-cell-mediated immunity is impaired and
infected individuals manifest severe opportunistic infections and/or unusual neoplasms.
HIV entry into a T lymphocyte requires prior T lymphocyte activation. Once an activated
T lymphocyte has been infected with HIV, the T lymphocyte must be maintained in an
activated state in order to permit HIV gene expression and/or HIV replication.

Cytokines, including TNF, are implicated in activated T-cell-mediated HIV protein
expression and/or virus replication as playing a role in maintaining T lymphocyte activation.
Therefore, interference with cytokine activity in an HIV-infected individual, such as by
inhibition of TNF production, aids in limiting the maintenance of T cell activation, and
thereby mitigates the progression of HIV infection to previously uninfected cells, When
HIV infection of previously uninfected cells is diminished, a slowing or elimination of the
progression of immune dysfunction caused by HIV infection results.

Monocytes, macrophages, and related cells, such as kupffer and glial cells, have
also been implicated in the maintenance of HIV infection. These cells, like T cells, are
targets for viral replication, where the level of viral replication is dependent upon the
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activation state of the cells. [See Rosenberg et al., The Immunopathogenesis of HIV
Infection, Advances in Immunology, Vol. 57, 1989]. Monokines, such as TNF, have been ij'
shown to activate HIV replication in monocytes and/or macrophages [See Poli et al., Proc.
Natl. Acad. Sci., 87:782-784, 1990}, therefore, inhibition of monokine production or
activity aids in imiting HIV progression as stated above for T cells.

TNF has also been implicated in various roles with other viral infections, such as the
cytomegalovirus (CMYV), influenza virus, adenovirus, and the herpes virus for similar
reasons as those noted. TNF is also associated with yeast and fungal infections.
Specifically Candida albicans has been shown to induce TNF production in vitro in human
monocytes and natural killer cells. [See Riipi et al., Infection and Immunity, 58(9):2750-
54, 1990; and Jafari et al., Journal of Infectious Diseases, 164:389-95, 1991. See also
Wasan et al., Antimicrobial Agents and Chemotherapy, 35(10):2046-48, 1991; and Luke et
al., Journal of Infectious Diseases, 162:211-214, 1990].

Summary of the Invention

This invention relates to certain compounds of Formula I

wherein

Ry is OH or an ether or ester thereof,

X is YR, halogen, nitro, NR4R§5 or formyl amine;

Y is O or S(O)m, wheremis 0, 1 or 2;

Ry is methyl or ethyl, where either methyl or ethyl may be optionally substituted by
1 or more halogens;

R3 is hydrogen, halogen, C1.4alkyl, CHyNHC(O)C(O)NH3, halo-substituted C.
4alkyl, -CH=CHRg'Rg, cyclopropl optionally subsituted by Rg:, CN, ORg, CHyORg,
NRgR1(, CHaNRgR 10, C(Z)H, C(O)ORg, C(O)NRgR 10, or -C=CRgy;

R4 and R5 are independently hydrogen or Cj.3 alkyl;

R7is -(CR4R5)gR12 or C1.g alkyl wherein the R15 or Cj.¢ alkyl group is
optionally substituted one or more times by C;. alky! optionally substituted by one to
three groups selected from -F, -Br, -Cl, -NOg, -NR 1R 1, -C(=O)Rg, -C(=0)ORg, -ORg,
-CN, -C(=O)NR1(R11. -OC(=0)NR1gR] |, -OC(=O)Rg, -NR10C(=0)NR (R 1,
"NR10C(=0)R11, -NR10C(=0)ORg, -NR1C(=0)R13, -C(=NR1()NR19R] 1, -C(=N-
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CN)NR1(R11, -C(=N-CN)SRg, -NR10C(=N-CN)NR10R {1, -NR}0S(=0)2R9, ) 84
"S(0)mR9, -NR19C(=0)C(=0)NR1(R11, -NR19C(=0)C(=0O)R 10, thiazolyl, imidazolyl, |
oxazolyl, pyrazolyl, triazolyl or tetrazolyl;

Rg is -H or RY;

Rg is Rg or fluorine; ' |

Rg is C1-4 alkyl optionally substituted by one to three -F;

Ry is ORg, hydrogen, or Cy_4alkyl optionally substituted by one to three .
fluorines;

R11 is -H or C;.4 alkyl optionally substituted by one to three -F; or when R and
Ry are as NRgR1 they may together with the nitrogen form a 5 to 7 membered ring
optionally containing at least one additional heteroatom selected from O, N or S;

Ry is C3.7 cycloalkyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, pyrimidy}, pyrazolyl,
1-imidazolyl, 2-imidazolyl, thiazolyl, triazolyl, pyrrolyl, piperazinyl, piperidinyl,
morpholinyl, furanyl, 2-thienyl, 3-thienyl, 4-thiazolyl, 5-thiazolyl, quinolinyl, naphthyl or
phenyl;

R13 is a heterocyclic ring selected from oxazolidinyl, oxazolyl, thiazolyl, pyrazolyl,
triazolyl, tetrazolyl, imidazolyl, imidazolidinyl, thiazolidinyl, isoxazolyl, oxadiazolyl or
thiadiazoly), where R13 is appended to a compound of Formula (I) through a carbon atom
of the heterocyclic ring, and where each heterocyclic ring may be unsubstituted or
substituted by one or two Cy.7 alkyl groups;

Ry4is Hor Ry, or when R1g and R4 are as NRjgR14, they may together with the
nitrogen atom form a 5 to 7 membered ring optionally containing at least one additional
heteroatom selected from O, N or S;

m'is0,10r2;

qis0, 1or2.

Y'isOorS;

Zis C(=Y"R14, C(=0)OR 14, C(=Y')NR19R 14, C(=NR10)NR10R14, CN,
C(=NORg)R14, C(=O)NRgNRgC(=O)Rg, C(=O)NRgNR10R14, C(=NOR14)Rg,
C(=NRg)NR10R14, C(=NR14)NRgRg, C(=N-CN)NR 1gR14, C(=N-CN)SRg, 2-
imidazolyl, 4-imidazolyl, 5-imidazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl, 4-
triazolylf1,2,3], S-triazolyl[1,2,3], 3-triazolyl[1,2,4], S-triazolyl[1,2,4], 5-tetrazolyl, 2-
oxazolyl, 4-oxazolyl, 5-oxazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-isoxazoly, 3-
oxadiazolyl[1,2,4], 5-oxadiazolyl[1,2,4], 2-oxadiazolyl(1,3,4], 2-thiadiazolyl[1,3,4], 2-
thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-oxazolidinyl, 4-oxazolidinyl, 5-oxazolidinyl, 2-
thiazolidinyl, 4-thiazolidinyl or 5-thiazolidinyl, 2-imidazolidinyl, 4-imidazolidinyl, or 5-
imidazolidinyl; wherein all of the heterocyclic ring systems may be optionally substituted
one or more times by Rj4;
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Z'is O, NRg, NOR§g, NCN, C(-CN)2, CRgCN, CRgNO2, CR§C(O)ORg,
CR8C(O)NRgRg, C(-CN)NO2, C(-CN)C(O)OR9, or C(-CN)C(O)NR8RS ;
or '

a pharmaceutically acceptable salt thereof.

This invention also relates to pharmaceutical compositions comprising a compound
of Formula (I) and a pharmaceutically acceptable excipient.

This invention also relates to a method of mediation or inhibition of the enzymatic
activity (or catalytic activity) of PDE IV in mammals, including humans, which comprises
administering to a mammal in need thereof an effective amount of 2 compound of Formula
() or a pharmaceutically acceptable salt thereof.

This invention also relates to a method for the reatment of allergic and
inflammatory disease which comprises administering to a mammal, including humans, in
need thereof, an effective amount of a compound of Formula (I) or a pharmaceutically
acceptable salt thereof.

This invention also relates to a method for the treatment of asthma which comprises
administering to a mammal, including humans, in need thereof, an effective amount of a
compound of Formula (I) or a pharmaceutically acceptable salt thereof.

This invention further relates to a method of inhibiting TNF production in a
mammal, including humans, which comprises administering to a mammal in need of such
treatment, an effective TNF inhibiting amount of a compound of Formula (I) or a
pharmaceutically acceptable salt thereof. This method may be used for the prophylactic
treatment or prevention of certain TNF mediated disease states effected thereby.

This invention further relates to a method of treating a human afflicted with a
human immunodeficiency virus (HIV), which method comprises administering to a human
in need of such treatment, an effective amount of a compound of Formula (I) or a
pharmaceutically acceptable salt thereof.

Compounds of Formula (T) are useful in the treatment of additional viral infections,
where such viruses are sensitive to upregulation by TNF, or will elicit TNF production in
vivo.

Definitions

As used herein, the following terms and expressions have the indicated meaning.

"Aryl" or “aralkyl", unless specified otherwise, means an aromatic ring or ring
system of 6-10 carbon atoms, such as phenyl, benzyl, phenethyl, or naphthyl. The alkyl
chain is meant to include both straight or branched chain radicals of 1 to 4 carbon atoms.

The term "Cq.7 alkyl", "Cy_4 alkyl", "Cy.¢ alkyl" or "alkyl groups” includes both
straight or branched chain radicals of I to 10 carbon atoms, unless the chain length is
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otherwise limited thereto, including, but not limited to methyl, ethyl, n-propyl, isopropyl, »-
butyl, sec-butyl, isobutyl, zers-butyl, and the like.

The term "C3_7 cycloalkyl" means groups of 3-7 carbon atoms, such as
cyclopropyl, cyclopropylmethyl, cyclopentyl, or cyclohexyl.

"Cytokine" means any secreted polypeptide that affects the functions of cells, and is
a molecule which modulates interactions between cells in immune, inflammatory, or
hematopoietic responses. A cytokine includes, but is not limited to, monokines and
lymphokines regardless of which cells produce them. The cytokine inhibited by the present
invention for use in the treatment of an HIV-infected human must be a cytokine which is
implicated in (a) the initiation and/or maintenance of T cell activation and/or activated T
cell-mediated HIV gene expression and/or replication, and/or (b) any cytokine-mediated
disease associated problem such as cachexia or muscle degeneration.

"Halo" includes all halogen radicals, i.e., chloro, fluoro, bromo, or iodo.

"Heteroaryl" means an aromatic ring system containing one or more heteroatoms,
such as imidazolyl, triazolyl, oxazoly), pyridy), pyrimidyl, pyrazolyl, pyrrolyl, furanyl, or
thienyl.

"Inhibiting the production of IL-1" or "inhibiting the production of TNF" means:

a) a decrease of excessive in vivo IL-1 or TNF levels in a human, to normal
levels or below normal levels by inhibition of the in vivo release of IL-1 by all cells,
including but not limited to monocytes or macrophages;

b) a down regulation, at the translational or transcriptional level, of
excessive in vivo IL-1 or TNF levels in a human, to normal levels or below normal levels;
or

c) a down regulation, by inhibition of the direct synthesis of IL-1 or TNF
levels as a postranslational event.

"Percentage” and "%" refers to percentage by weight of a component or ingredient
based on the weight of the total composition containing such component or ingredient.

"TNF mediated disease or disease states” means any and all disease states in which
TNF plays a role, either by production of TNF itself, or by TNF causing another cytokine
to be released, such as but not limited to IL-1 or IL-6. A disease state in which IL-1, for
instance, is a major component, and whose production or action is exacerbated or secreted
in response to TNF, would therefore be considered a disease state mediated by TNF. As
TNF-8 (also known as lymphotoxin) has close structural homology with TNF- (also
known as cachectin), and since each induces similar biologic responses and binds to the
same cellular receptor, both TNF-o and TNE-B are inhibited by the compounds of the
present invention and thus are herein referred to collectively as "TNF" unless specifically
delineated otherwise.
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This invention relates to a method for mediating or inhibiting the enzymatic activity
or catalytic activity of PDE IV in a mammal in need thereof and for inhibiting the ‘ ;}
production of TNF in 2 mammal in need thereof, which comprises administering to said
marnmal an effective amount of a compound of Formula (T) or a pharmaceutically
acceptable salt thereof.

PDE IV inhibitors are useful in the treatment of a variety of allergic and
inflammatory diseases, including: asthma, chronic bronchitis, atopic dermatitis, urticaria,
allergic rhinitis, allergic conjunctivitis, vernal conjunctivitis, eosinophilic granuloma,
psoriasis, rheumatoid arthritis, septic shock, ulcerative colitis, Crohn's disease, reperfusion
injury of the myocardium and brain, chronic glomerulonephritis, endotoxic shock and adult
respiratory distress syndrome. In addition, PDE IV inhibitors are useful in the treatment of
diabetes insipidus and central nervous system disorders such as depression and multi-infarct
dementia.

The viruses contemplated for treatment herein are those that produce TNF as a
result of infection, or those which are sensitive to inhibition, such as by decreased
replication, directly or indirectly, by the TNF inhibitors of Formula (I). Such viruses
include, but are not limited to HIV~1, HIV-2 and HIV-3, cytomegalovirus (CMV),
influenza, adenovirus and the Herpes group of viruses, such as, but not limited to, Herpes
zoster and Herpes simplex.

This invention more specifically relates to a method of treating a mammal, afflicted
with a human immunodeficiency virus (HIV), which comprises administering to such
mammal an effective TNF inhibiting amount of a compound of Formula (I) or a
pharmaceutically acceptable salt thereof.

The compounds of this invention may also be used in association with the veterinary
treatment of animals, other than humans, in need of inhibition of TNF production. TNF
mediated diseases for treatment, therapeutically or prophylactically, in animals include
disease states such as those noted above, but in particular viral infections. Examples of
such viruses include, but are not limited to feline immunodeficiency virus (FIV) or other
retroviral infection such as equine infectious anemia virus, caprine arthritis virus, visna
virus, maedi virus and other lentiviruses.

The compounds of this invention are also useful in treating yeast and fungal
infections, where such yeast and fungi are sensitive to upregulation by TNF or will elicit
TNF production in vivo. A preferred disease state for treatment is fungal meningitis.
Additionally, a compound of Formula (T) may be administered in conjunction with other
drugs of choice for systemic yeast and fungal infections. Drugs of choice for fungal
infections, include but are not limited to the class of compounds called the polymycins,
such as Polymycin B, the class of compounds called the imidazoles, such as clotrimazole,
econazole, miconazole, and ketoconazole; the class of compounds called the triazoles, such
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as fluconazole, and itranazole, and the class of compounds called the Amphotericins, in g aé
particular Amphotericin B and liposomal Amphotericin B.
A compound of Formula () may also be used for inhibiting and/or reducing the
toxicity of an anti-fungal, anti-bacterial or anti-viral agent by administering an effective
5  amount of a compound of Formula (I) to a mammal in need of such treatment, Preferably,a .
compound of Formula (T) is administered for inhibiting or reducing the toxicity of the
Amphotericin class of compounds, in particular Amphotericin B. .
Preferred Compounds
The preferred compounds of this invention are those where Rj is OH or -OCOH,
10 Xis YRy particularly where Y is O and R is methyl substituted by 1 or more halogens;
Rg3 is CN or -C=CH and Z is a carboxylic acid derivative such as a -C(O)OH, a salt
thereof or an ester or amide derivative such as C(=Y")R14, C(=0)OR14, C(=Y)NR10R14,
C(=NRj0)NR10R14. In addition, it is preferred that the R3 group be axial and the Z
group be equatorial.
15 The specific compounds disclosed herein are:
cis-{4-cyano-4-[3-(cis-3-hydroxycyclopentyloxy)-4-methoxyphenyljcyclohexane-1-
carboxylic acid});
cis-{-4-cyano-4-[3-(cis-3-formyloxycyclopentyloxy)-4-
methoxyphenyl]cyclohexane- 1-carboxylic acid}, and
20 cis-{-4-cyano-4-[3-(trans-3-hydroxycyclopentyloxy)-4-
methoxyphenyl]cyclohexane-1-carboxylic acid}.
Syntheses
Preparation of the compounds of Formula (I) can be carried out by one of skill in
the art according to the procedures outlined reaction scheme set forth below and the
25  specific chemistries set out in the Examples, infra. While the scheme and the examples
illustrate the preparation of the cis/cis isomer(s), the cis/trans isomer(s) can be prepared by
the same set of chemistries, with a nominal change in the treatment of compound 4;
saponifying compound 4 provides the cis/trans compound namely the cis-{-4-cyano-4-[3-
(trans-3-hydroxycyclopentyloxy)-4-methoxyphenyl]cyclohexane-1-carboxylic acid) or the
30 comesponding compounds as defined by Formula I. The preparation of any remaining
compounds of the Formula (I) not described therein may be prepared by the analogous
processes disclosed herein which comprise:
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To a solution of 3-cyclopentyloxy-4-methoxybenzaldehyde (20 g, 90.8 mmol) in
acetonitrile (100 mL) was added lithium bromide (15 g, 173 mmol) followed by the
dropwise addition of trimethylsilylchloride (17.4 mL, 137 mmol). After 15 min, the
reaction mixture was cooled to 0° C, 1,1,3,3-tetramethyldisiloxane (26.7 mL, 151 mmol)
was added dropwise and the resulting mixture was allowed to warm to room temperature,
After stirring for 3 h, the mixture was separated into two layers. The lower layer was
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removed, diluted with methylene chloride and filtered through Celite®. The filtrate was
concentrated under reduced pressure, dissolved in methylene chloride and refiltered. The
solvent was removed in vacuo to provide a light tan oil. To a solution of this crude a-
bromo-3-cyclopentyloxy-4-methoxytoluene in dimethylformamide (160 mL) under an
argon atmosphere was added sodium cyanide (10.1 g, 206 mmol) and the resulting mixture
was stirred at room temperature for 18 h, then poured into cold water (600 mL) and
extracted three times with ether. The organic extract was washed three times with water,
once with brine and was dried (K9CO3). The solvent was removed in vacuo and the
residue was purified by flash chromatography (silica gel, 10% ethyl acetate/hexanes) to
provide an off-white solid ( m.p. 32-34° C); an additional quantity of slightly impure
material also was isolated.

To a solunon of (3~cyclopcntyloxy-4—methoxyphenyl)acctomtnle (7 g, 30.3 mmol)
in acetonitrile (200 mL) under an argon atmosphere was added a 40% solution of Triton-B
in methano! (1.4 mL, 3.03 mmol) and the mixture was heated to reflux. Methyl acrylate
(27 mL, 303 mmol) was added carefully, the reaction mixture was maintained at reflux for
5h and then cooled. The mixture was diluted with ether, was washed once with 1N
hydrochloric acid and once with brine, was dried (MgS0Q4) and the solvent was removed in
vacuo. The solid residue was triturated with 5% ethanol/hexane to provide a white solid
(m.p. 81-82° C); an additional quantity was also obtained from the filtrate. Anal.
(C22H29N05) caled: C 65.49, H 7.25, N 3.47. found: C 65.47, H 7.11, N 3.49.

To a suspension of sodmm methoxide (350 mL, 1.55 mol, 25% w/w in methanol) in
toluene (2.45 L) heated to 80° C under a nitrogen atmosphere was added a solution of
dimethyl 4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)pimelate (350.0 g, 0.87 mol) in
toluene (1.05 L) over 10 min. The reaction was heated to 85° C by distilling away 250 mL
of solvent and was vigorously stirred under nitrogen for 2 hours. The reaction was cooled
to 50° C and was quenched with 3N (aq) HCI (700 mL, 2.1 mol). The organic layer was
isolated, was washed once with deionized water (700 mL) and once with brine (700 mL).
The organic layer was concentrated via low vacuum distillation to afford crude 2-
carbomethoxy-4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexane-1-one in
toluene. This was dissolved in 4.2 L of dimethyl sulfoxide and used in the next step.
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To a suspension of sodmm chlonde (315 g 5 39 mol) and dexomzed water ( 315
mL) was added the dimethy! sulfoxide (4.2 L) solution of 2-carbomethoxy-4-cyano-4-(3-
cyclopentyloxy-4-methoxyphenyljcyclohexane-1-one ( 323 g, 0.87 mol) and the resulting
suspension was heated to 155° C for 1.75 h. The reaction was cooled to 40° C, was
quenched into 8 L of iced water (2° C) and was extracted with ethyl acetate (3.5L). The
aqueous layer was isolated and re-extracted with 2.5 L of ethyl acetate. The combined
organic extract (6 L) was washed two times with deionized water (2 x 1 L) and once with
brine (1 L). The organic layer was isolated and concentrated in vacuo to afford a residue.
This residue was dissolved in refluxing isopropanol (500 mL), was cooled to 0° C and held
at this temperature for 1 hour. The crystals were isolated by filtration, were washed with
250 mL of isopropanol (0° C), and were dried in a vacuum oven (45° C at 20 inches) to
produce 4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexan-1-one . m.p. 111-112°
C; Anal. (C19H23N03) calcd: C72.82, H 7.40, N 4.47; found: C 72 72 H7.39, N 4 48.

To a soluuon of Z-Inmethylsxlyl-l 3-d1tluane (9 25 mL, 48.7 mmol) in dry
tetrahydrofuran (80 mL) at 0° C under an argon atmosphere was added rapidly n-
butyllithium (2.5M in hexanes, 19.2 mlL., 48 mmol). After 10 min, the mixture was cooled
to -78° C and a solution of 4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexan-1-
one (7.53 g, 23 mmol) in tetrahydrofuran (40 mL) was added. After 10 min, aqueous
sodium chloride was added, the mixture was allowed to warm to room temperature and
was diluted with water. This mixture was combined with the product of three substantially
similar reactions conducted on ketone (3.04, 6.01 and 6.1 g, 48.3 mmol total), the
combined mixture was extracted three times with methylene chloride, the extract was dried
(MgS0y) and evaporated. Purification by flash chromatography (silica gel, 10% ethyl
acetate/hexanes) provided a white solid. m.p. 115-116° C.

To a suspension of 2-[4—cyano-4-(3-cyclopentyloxy-4-memoxyphenyl)cyclo-
hexylidene}]-1,3-dithiane ( 140.0 g, 0.34 mol) in acetonitrile (500 mL) and deioinized water
(140 mL) under nitrogen was added trifluoroacetic acid (136 g, 1.19 mol). The suspension
was heated to 65° C for 1.25 h followed by the addition of 20% sodium hydroxide (420 g,
2.1 mol). The solution was heated at 70 to 75° C for an additional 1.25 h, was cooled to
45° C, deionized water (420 ml.)was added followed by 3N (aq) HCI (392 mL, 1.18 mol).
The suspension was cooled to 5° C and held for 1 h. The suspension was filtered, was
washed with cold (5° C) deionized water ( 200 mL), and was dried in a vacuum oven (40°C
at 20 inches) to obtain crude cis-[4-cyano-4-(3-cyclopentyloxy-4-
methoxyphenyl)cyclohexane-1-carboxylic acid]. This material was assayed at 98.5% and
was found to a 98.8:1.2 mixture of _c_n:_s-to-u'ans isomers, which was contaminated with
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0.1% of residual 1,3-propanedithiol. This material was purified via an oxidative workup as
follows.

To a hot solution (65° C) of crude cis-[4-cyano-4-(3-cyclopentyloxy-4-
methoxyphenyl)cyclohexane-1-carboxylic acid] (85 g, 0.247 mol) in acetonitrile (425 mL)
was added 1M sodium hydroxide ( 425 mL, 0.425 mol). To the solution (60° C) was
added 4.25 g of calcium hypochlorite and the suspension was vigorously stirred for 2 h.
The reaction was concentrated by distilling out 320 mL of solvent, followed by the addition
of ethyl acetate (425 mL). The reaction was again concentrated by distilling out 445 mL
of solvent, was cooled to 55° C followed by the addition of ethyl acetate (1.0 L) and 6N
(aq.) HCI (100 mL). The organic layer was isolated, was washed three times with
deionized water (3 x 300 mL), was filtered and was concentrated by distilling out 530 mL
of solvent. To the solution was added ethy! acetate (635 mL.) with continued distillation to
remove 750 mL of solvent. The solution was cooled to 65° C followed by the addition of
hexane ( 340 mL). The suspension was cooled to 5° C, held at this temperature for 1 hour,
was filtered and was washed with cold (5° C) 10% ethyl acetate/ hexane ( 200 mL). The
solid was collected and was dried in a vacuum oven (40° C at 20 inches) to obtain cis-[4-
cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexane-1-carboxylic acid]. This
material was found to contain no trans isomer. Anal.(CagHa5NOy) caled: C 69.95, H 7.34,
N 4.08; found: C 69.90, H 7.35, N 4.02.

To a soluuon of boron tribromide in dlchlorormethane (0 lM 335 mL, 33.5 mmol)
under an argon atmosphere at -78° C was slowly added a solution of cis-[4-cyano-4-(3-
cyclopentyloxy-4-methoxyphenyl)cyclohexane-1-carboxylic acid] (4.03 g, 11.7 mmol) in
dichloromethane (180 mL). The mixture was stirred for 5 min, 15% sodium methoxide in
methanol was added to pH 8-9 and the reaction was warmed to RT. Water (100mL) was
added and the mixture was acidified with 3N aqueous hydrochloric acid to pH 1-2. The
organic layer was separated, was dried (MgS04/Na)SOy), was filtered and was
evaporated. The residue was twice dissolved in chloroform and the solution was
evaporated to yield a white solid. 1H NMR(400 MHz, CDCl3) 87.01 (d, J=2.4 Hz, 1H),
6.96 (d of d, J=2.4, 8.5 Hz, 1H), 3.89 (s, 3H), 2.31 (m, 1H), 2.21 (br t, J=13.6 Hz, 4H),
1.98 (m,2H), 1.77 (m, 2H); mp 190-193° C.

p~Tolucnesu1fomc acid monohydrate ©. 015 g, O 08 mmol) was added toa soluuon
of the compound of Example 2(a) (0.70 g, 2.54 mmol) in dry methanol (20 mL) under an
argon atmosphere and the reaction was stirred for 6 h at 45-50? C, The reaction was

-12-
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The compound of Example 2(c) (0.68 g, 1.83 mmol) was dissolved in
tetrahyrofuran (20 mL) under an argon atmosphere and was treated with
u'iphenylphosphihe ( 0.96 g, 3.66 mmol) and formic acid (0.17 g, 3.66 mmol). Diethyl ’
azodicarboxylate (0.64 g, 3.66 mmol) was added and the mixture was stirred at RT for 16
h. The solution was evaporated, ether was added and the white solid was removed by
filtration. The filtrate was concentrated and the residue was purified by flash
chromatography (silica gel, 65% hexane/ethyl acetate) to yield the title compound asa
clear colorless oil. 1H NMR(400 MHz, CDCl3) 8 8.02 (s,1H), 7.0 (d of d, J=2.4, 8.2 Hz,
1H), 6.99 (d, J=2.4 Hz, 1 H), 6.87 (d, J=8.2 Hz, 1H), 5.48 (m, 1H), 4.95 (m, 1H), 3.84 (s,
3H), 3.72 (s, 3H), 2.31-2.40 (m, 2H), 2.13-2.28 (m, 7H), 1.96-2.06 (m, 3H), 1.74-1.87 (m,

The compound of Example 3(a) (0.52 g, 1.31 mmol) was dissolved in 5:5:2
tetrahydrofuran/methanol/water (20mL), sodium hydroxide (0.32 g, 8.0 mmol) was added
and the mixture was stirred at RT for 2.5 h. The solvent was evaporated and the aqueous
residue was acidified to pH 1-2 with 3N aqueons hydrochloric acid. The white solid
product was collected, was washed with water and was dried in vacuo to afford the title
compound as a white solid. MS(CI/NH3) m/e 377 [M + NH3]+; 1H NMR(250 MHz,
CDCl3) & 6.98 (m, 2H), 6.86 (d, J=8.2 Hz, 1H), 4.97 (m, 1H), 4.59 (m, 1H), 3.85 (s, 3H),
1.64-2.47 (m, 17H); mp 143-145° C,

METHODS OF TREATMENT

In order to use a compound of Formula (I) or a pharmaceutically acceptable salt
thereof may be used neat though a preferred technique is to present them with a
carrier/diluent accordance with standard pharmaceutical practice. Any formulation
compatible with the chosen method of delivery and the stability of the compound may be
used. One skilled in the art will be able to select and prepare an acceptable formulation in
accordance with standard practices in the field of the formulary arts.

The compounds of Formula (I) or may be administered orally (when active by this
route), oral, intravenous, intraperitoneal, and intramuscular administration, topically,
parenterally, or by inhalation in conventional dosage forms prepared by combining such
agent with standard pharmaceutical carriers according to conventional procedures in an
amount sufficient to produce the desired therapeutic activity.

-14-
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iodide or trimethylsulfonium iodide and an appropriate base,
such as sodium hydride, to provide the exo-epoxide fol-
lowed by treatment with aqueous potassium hydroxide in,
e.g., dimethylsulfoxide and oxidation of the resulting pri-
mary alcohol to the carboxyl provides compounds of the
Formula (I) wherein R; is H, CN, OR,, C,_, akkyl or C;_,
halosubstituted alkyl, wherein X and X, are other than Br,
1, NO,, amino, formy] amine or S(O)m' when m' is 1 or 2,
wherein Z is CO,R,; and X; is OH, the double bond is
absent, and R, ; is H or simple alkyl; the R5 hydroxyl may
be alkylated and these compounds then may be converted by
standard procedures with proper manipulation (protection/
deprotection) of any chemically sensitive functional groups
to the corresponding ester, amide, nitrile, oxazolidinone,
etc., Z groups of the Formula (I).

Alternatively, reaction of a2 compound of the Formula (2)
with, e.g., 2-lithio-2-(trimethylsilyl)-1,3-dithiane followed
by acidic hydrolysis with a mercury salt, such as mercury
() chloride, or reaction of a compound of the Formula (2)
with, e.g., sodio-[diethy] }-butoxy(cyano)methyl phospho-
nate]followed by treatment with acetic anhydride and a zinc
halide and then followed by treatment with an alkoxide
provides compounds of the Formula (I) wherein R, is H,
CN, OR,, C,_, alkyl or C,_, halosubstituted alkyl, wherein
X and X; are other than Br, I, NO,, amino, formyl amine or
S(O)m' when m' is 1 or 2, wherein Z is CO,R, 5, the double
bond is not present, and R, is H or simple alkyl and R, is
H; these then may be converted by standard procedures with
proper manipulation (protection/deprotection) of any chemi-
cally sensitive functional groups to the corresponding ester,
amide, nitrile, oxazolidinone, etc., Z groups of the Formula
®. '

Preparation of such compounds of the Formula ()
wherein R, is C(=Z"H in an analogous fashion
from the compound of the Formula (2) wherein ==Z' is an
aldehyde protecting group, such as a dimethylacetal or a
dioxolane, followed by aldehyde deprotection and subse-
quent manipulation by standard procedures known to those
of skill in the art to the remaining compounds of the Formula
() wherein Z is other than 0 or R, is other than H, CN, OR,,
C,., alkyl or C,_, halosubstituted alkyl.

With proper manipulation (protection/deprotection) of
any chemically sensitive functional gronps:

a) Compounds of the Formnla (I) wherein X or X5 are
formyl amine may be formed at the last step, by
formylating 2 compound wherein X or X; is NH,,
obtained by removal of a protecting gronp from the
amine functionality; such protective groups are well
known to those skilled in the art, See Greene, T. and
Wuts, P. G. M., Protecting Groups in Organic Synthe-
sis, 2nd Ed., John Wiley and Sons, New York (1991 ).

¢) Compounds of the Formula (I) wherein X or X, are Br
or I may be prepared from a similarly deprotected
amine by diazotization of the amine and diazonium
displacernent.

d) Compounds of the Formula (I) wherein X or X; are
NO, may be prepared from a similarly deprotected
amine by oxidation of the amine to the nitro group.

e) Compounds of the Formula (I) wherein Y is S(O)m’
when m'is 1 or 2 may be prepared from the compounds
of the Formula (I) wherein Y is S by oxidation of the
SR, moiety under conditions well known those skilled
in the art

Compounds of the Formula (2) may be prepared in turn by
the processes described in co-pending application U.S. Ser.
No. 07/862,083 filed 2 April 1992 and the corresponding
continuation-in-pan application filed on even date herewith.
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Tt will be recognized that compounds of the Formula ()
may exist in two distinct diastereomeric forms possessing
distinct physical and biological properties; such isomers
may be separated by standard chromatographic methods.

The following examples and methods are provided to
fllustrate how the make and use the invention. These mate-
sials are not intended to limit the invention in any manner;
please refer 10 the claims appended hereto for determining
what has been reserved to the inventors hereunder.

'SYNTHETIC EXAMPLES
EXAMPLE 1

Methyl
4-Cyano-4(3-Cyclopentyloxy-4-Methoxypheny)
Cyclohex-1-ene-1-Carboxylate
4-Cyano-4-(3-Cyclopentyloxy-4-
Methoxyphenyl)-1-Cyclohexenyl
Triftuoromethylsulfonate

To a solution of diisopropylamine [1.95 miilliliters (here-
inafter mL), 13.9 millimoles (hereinafter mmol)]in tetrahy-
drofuran (12 mL) at 0° C. under an argon atmosphere was
added n-butyllithium (5.8 mL of 2.5M solution, 14.15
mmol), the resulting solution was stirred for 25 minutes
(hereinafter min) and then was cooled to ~78° C. To this was
added a solution of 4-cyano-4-(3-cyclopentyloxy-4-methox-
yphenyl)cyclohexan-1-one [2 grams i g), 6.64
mmolJin tetrahydrofuran (9 mL). The resulting mixture was
stirred at —78° C. for 2 hours (hereinafter h), at which time
N-phenyl-trifiuoromethylsulfonimide (4.98 g, 13.9 mmol)
was added. The mixture was allowed to warm slowly to
room temperature and after 5h, the mixture was poured into
water and extracted with methylene chloride. The organic
extract was dried (potassium carbonate) and concentrated
under reduced pressure. The residue was purified by flash
chromatography, eluting with 4:1 hexanes/ethyl acetate, to
afford an oil (1.09 g, 37%).

Methyl  4-Cyano-4-(3-Cyclopentyloxy-4-Methoxyphe-
nyl)Cyclohex-1-ene-1Carboxylate

To a solution of 4-cyano-4-(3-cyclopentyloxy-4-methox-
yphenyl)-1cyclohexenyl trifluoromethylsulfonate (1.0 g,
2.24 mmol) in 1:1 methanol/N,N-dimethylformamide (8
mL) were added methylamine (0.66 mL, 4.72 mmol) and
tetrakis(triphenylphosphine)palladium (0.13 g, 0.11 mmol).
The resulting mixture was stirred at room temperaiure in the
dark under a carbon monoxide atmosphere for 3h. The
mixture was partitioned between water and ethy) acetate, the
organic extract was washed three times with water, once
with brine, was dried (potassium carbonate) and was evapo-
rated.

Purification by flash chromatography, eluting with 3:1 hex-
anesfethyl acetate, provided an off-white solid (0.64 g,
80%): m.p. 128°-129° C.

Analysis Calc. for C, H,4NO,.¥:H,0:C 70.52, H 7.12, N
3.92; found: C 70.45, H 6.93, N 3.87.

EXAMPLE 2

4.Cyano-4-(3-Cyclopentyloxy-4-Methoxyphenyl)
Cyclohex-1-gne-1-Carhoxylic Acid

To a solution of methyl 4-cyano-4-(3-cyclopentyloxy-4-
methoxyphenyl)cyclohex-1-ene-1-carboxylate (0.07 g, 0.18
mraol) in methanol (0.5 mL, containing just enough tetrahy-
drofuran to solubilize the ester) under an argon atmosphere

oz ™
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What is claimed is:
1. A method for making a compound of formula I

X A

RX; a
" M

R is -(CR4R5)nC(O)O(CR4R5)mRE, ~(CR4R5)NC(O)NR4(CR4R5)mRS, -
(CR4R5)nO(CR4R5)mR6, or -(CR4R5)rR6 wherein the alkyl moieties may be
optionally substituted with one or more halogens;

misOto 2;

nis 1to4,

ris0to 6;

R4 and R5 are independently selected from hydrogen or a C1.2 alkyl;

Rg is hydrogen, methyl, hydroxyl, aryl, halo substituted aryl, aryloxyC]-3 alkyl,
halo substituted aryloxyCj.3 alkyl, indanyl, indenyl, C7-11 polycycloalkyl,
tetrahydrofuranyl, furanyl, tetrahydropyranyl, pyranyl, tetrahydrothienyl, thienyl,
tetrahydrothiopyranyl, thiopyranyl, C3.¢ cycloalkyl, or a C4-6 cycloalkyl containing
one or two unsaturated bonds, wherein the cycloalkyl and heterocyclic moieties may be
optionally substituted by 1 to 3 methyl groups or one ethyl group;

provided that:

a) when Rg is hydroxyl, then m is 2; or

b) when Rg is hydroxyl, then r is 2 to 6; or

¢) when Rg is 2-tetrahydropyranyl, 2-tetrahydrothiopyranyl,
2-tetrahydrofuranyl, or 2-tetrahydrothienyl, then mis 1 or 2; or

d) when Rg is 2-tetrahydropyranyl, 2-tetrahydrothiopyranyl,
2-tetrahydrofuranyl, or 2-tetrahydrothienyl, thenr is 1 to 6;

e) whenn is 1 and m is O, then Rg is other than H in
“(CR4R5)O(CR4R5)mR6;

X is YR3, halogen, nitro, NH,, or formyl amine;

X2 is O or NR§g;

Y is O or S(O)m";

m'is0,1,o0r2;

R is independently selected from -CH3 or -CHpCH3 optionally substituted by
1 or more halogens;

R3 is hydrogen, halogen, C1-4 alkyl, CHYNHC(O)C(O)NH2, halo-substituted
Ci-4 alkyl, -CH=CRg'Rg', cyclopropy! optionally substituted by Rg', CN, ORg,
CH20Rg, NRgR10, CH2NRgR 10, C(Z)H, C(O)ORg, C(O)NRgR 10, or C=CRg'

19
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Rg is hydrogen or Cy_4 alkyl optionally substituted by one to three fluorines;

Rg' is R or fluorine;

Rigis ORg or R11;

R11 is hydrogen, or C14 alkyl optionally substituted by one to three fluorines;
5 Z' is O, NRg, NORg, NCN, C(-CN)2, CRgCN, CRgNO2, CRgC(O)ORg,

CRgC(O)NRgRg, C(-CN)NO2, C(-CN)C(0)OR9, or C(-CN)C(O)NRgRg;
R' and R" are independently hydrogen or -C(O)OH;
which method comprises treating a compound of formula II

X H. _CN

o)
RX;

10 Ry am
where R, R3, X7 and X are the same as for formula (I), with lithium bromide in
a polar solvent at a temperature between about 60° and 100° C, optionally under an
inert atmosphere for a time sufficient for the reaction to go to completion.
2. The method of claim 1 wherein R1X3 is cyclopentyloxy and X is

15  methoxy
3 A compound of formula I
X H T
RX;
R @

R is -(CR4R5)nC(O)O(CR4R5)mRE, -(CR4R5)INC(O)NR4(CRAR5)mRS, -

20 (CR4R35)1O(CR4R5)mRe, or (CR4R5)Rg wherein the alkyl moieties may be
optionally substituted with one or more halogens;

mis 0to 2;

nis 1to4;

risQto6;

25 R4 and Rj5 are independently selected from hydrogen or a Cj.2 alkyl;

Rg is hydrogen, methyl, hydroxyl, aryl, halo substituted aryl, aryloxyCj.3 alkyl,
halo substituted aryloxyCj-3 alkyl, indanyl, indenyl, C7-1] polycycloalkyl,
tetrahydrofuranyl, furanyl, tetrahydropyranyl, pyranyl, tetrahydrothienyl, thienyl,
tetrahydrothiopyranyl, thiopyranyl, C3.¢ cycloalkyl, or a C4.6 cycloalkyl containing

30 one or two unsaturated bonds, wherein the cycloalkyl and heterocyclic moieties may be
optionally substituted by 1 to 3 methyl groups or one ethyl group;

provided that:

20
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a) when Rg is hydroxyl, then m is 2; or lQ{

b) when Rg is hydroxyl, then r is 2 to 6; or

c) when Rg is 2-tetrahydropyranyl, 2-tetrahydrothiopyranyl,
2-tetrahydrofuranyl, or 2-tetrahydrothienyl, then m is 1 or 2; or

d) when Rg is 2-tetrahydropyranyl, 2-tetrahydrothiopyranyl,
2-tetrahydrofuranyl, or 2-tetrahydrothienyl, then r is 1 to 6;

e) when n is 1 and m is O, then Rg is other than H in
-(CR4R5)nO(CR4R5)mR6;

X is YR, halogen, nitro, NH,, or formyl amine;

X2 is O or NRg;

Y is O or S(O)m";

m'is 0, 1,0r2;

Rj is independently selected from -CH3 or -CHCH3 optionally substituted by
1 or more halogens;

R3 is hydrogen, halogen, C|-4 alkyl, CH2NHC(O)C(O)NH2, halo-substituted
Cj-4 alkyl, -CH=CRg'Rg', cyclopropy! optionally substituted by Rg', CN, ORg,
CH20Rg, NRgR 10, CH2NRgR 10, C(Z")H, C(O)ORg, C(O)NRgR 10, or C=CRg'

Rg is hydrogen or Cj.4 alky!l optionally substituted by one to three fluorines;

Rg' is R or fluorine;

Rjgis ORg orRy1;

Ry} is hydrogen, or Cj.4 alkyl optionally substituted by one to three fluorines;

Z is O, NRg, NORg, NCN, C(-CN)2, CRgCN, CRgNO2, CRgC(O)ORSg,
CR8C(O)NRgRg, C(-CN)NO2, C(-CN)C(O)OR9, or C(-CN)C(O)NRgRg, and

T is CN or SO2R where R is C.galkyl or Cg_3alkylphenyl.

4. The compound of claim 3 wherein in the resulting compound R1X3 is
cyclopentyloxy and X is methoxy.
3 An invention as described herein comprising either a process for making

a compound of formula I as described in claim 1 or any intermediated or intermediate
step in that process.
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Como resultado del examen de patentabilidad de la solicitud de patente de
invencién, realizado segun lo establece el articulo 45 de la Decision 486 de la
Comisién de la Comunidad Andina, se notifica el siguiente concepto técnico:

1. Documentos estudiados

Para el presente estudio se tuvieron en cuenta el capitulo descriptivo
comprendido en los folios 4 - 15 y el nuevo capitulo reivindicatorio de los folios
16 - 23 de la solicitud en estudio.

2. Objeto de la Invencion
El objeto de la presente solicitud de patente de invencion consiste en:

La reivindicacién 1 se refiere a un procedimiento para preparar acidos
ciclohexandicos de formula (l):

R
Ri
R )

que consiste en tratar un epéxido de formula A:
o) Y
C(O)E
R .
) (A)
con dimetilsulfoxido y una sal de metal alcalino.

\O\
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Las reivindicaciones 2 — 12 se refieren a un procedimiento para obtener un
compuesto de férmula (1A):

Rl
(1A)
que consiste en tratar un epoxido de formula A:

X o. Y
I l / UL :C(O)E
R,X;

w

~

RI
A
con dimetilsulféxido y una sal de metal alcalino.

Las reivindicaciones 13 - 16 se refieren a un procedimiento para enriquecer la
forma cis de un compuesto de férmula (IA):

Hl
(1a)
que consiste en tratar el éster de alquilo inferior, el tioéster de alquilo inferior 6
la mezcla de anhidridos de la formula (1A) con una base de alcoxido.

Las reivindicaciones 17 - 19 se refieren a
2-cloro-6-ciano-6-[3-(ciclopentiloxi)-4-metoxifenil]-1-oxaspiro[2,5]octano-2-
carboxilato de alquilo inferior,
2-cloro-6-ciano-6-[3-(ciclopentiloxi)-4-metoxifenil]-1-oxaspiro[2,5]octano-2-
carboxilato de metilo, y

acido 2-cloro-6-ciano-6-[3-(ciclopentiloxi)-4-metoxifenil]-1-oxaspiro[2,5]octano-2-
carboxilato de alquilo inferior.

El problema planteado en esta solicitud es la necesidad de proporcionar un
método para preparar acidos ciclohexandicos que son Gtiles como inhibidores
de la fosfodiestearasa 4.

Para resolver este problema técnico la solicitud en estudio proporciona un
método para preparar acidos ciclohexanoéicos a partir de las ciclohexanonas a
través de un alfa-haloepoxi-éster.

El objeto de la invencion definido anteriormente se clasificd de acuerdo con la
IPC: C 07 C 255/00 // 69/76 // 235/00 // 41/00; C 07 D 303/38.

También se reivindica prioridad de la Solicitud de Patente de los Estados
Unidos US 60 147 576 de agosto 6 de 1999, con respecto a la cual la fecha de
presentacion de la actual solicitud cumple el plazo maximo permitido.

3. Claridad de la Solicitud

La descripcion divulga la invencion de manera suficientemente claray completa
para su comprension, tal como lo establece el Art 28 de la decision 486 de la
Comision Andina. Menciona el sector tecnoldgico al que pertenece, los
antecedentes de la técnica, la divulgacion del problema técnico, la solucién
propuesta y la ventaja frente a la tecnologia anterior.
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Pero se observa que:
| (a) las reivindicaciones 1 y 2 hacen referencia a “un compuesto A" que es
diferente en cada caso. “A” deberia tener un solo significado.
(b) lareivindicaciéon 1 menciona a (R,),pero debe aclararse en qué consiste
porque dice que R, es “un grupo que contiene carbono”, lo cual no
| define a este grupo caracterizante.
| (c) las reivindicaciones 2 — 12 deberian ser dependientes de la
reivindicacion 1 para que sea evidente que se mantiene el principio de la
unidad de invencion; si es que hay unidad de invencion entre los dos
procedimientos reivindicados, porque uno de ellos consiste en obtener
acidos ciclohexandicos de formula (I) y el otro consiste en obtener
compuestos de formula (1A).

(d) Las reivindicaciones 13 - 16 se refieren a un procedimiento para
enriquecer la forma cis de un compuesto de formula (IA), que consiste
en tratar un compuesto de formula (IA) con una base de alcoxido. Quiza
lo que quiere decir es “un procedimiento para obtener un compuesto de

. formula (IA) enriquecido en la forma cis, que consiste en tratar un
compuesto de formula ...”. Ademas no se puede partir de un compuesto
. (IA) y tratarlo con una base de alcoxido para convertirlo en el mismo
compuesto (IA). Hacer las aclaraciones, porque en la forma que esta

escrito, no tiene mucho sentido.

(e) La expresion “alquilo inferior” no define claramente los sustituyentes
alquil que se quieren reivindicar, los cuales se pueden definir
mencionando el niimero de carbonos que los conforman.

Las anteriores observaciones también son vélidas para la descripcion.
Deben hacer las aclaraciones necesarias

4. Determinacion del Estado de la Técnica

El articulo 16 de la decision 486 de la comisién de la Comunidad Andina que establece
que “El estado de la técnica comprenderé todo lo que haya sido accesible al publico por
una descripcién escrita u oral, utilizacion, comercializacién o cualquier otro medio antes
de la fecha de presentacién de la solicitud de patente o, en su caso, de la prioridad

‘ . reconocida.

Solo para el efecto de la determinacion de la novedad, también se consideraré dentro

del estado de la técnica, el contenido de una solicitud de patente en framite ante la

| offcina nacional competente, cuya fecha de presentacion o de prioridad fuese anterior a
la fecha de presentacién o de prioridad de la solicitud de patente que se estuviese
examinando, siempre que dicho contenido esté incluido en la solicitud de fecha anterior
cuando ella se publique o hubiese transcurrido el plazo previsto en el articulo 40",

Considerando que la fecha de presentacion de la primera solicitud de patente
de la cual se reivindica prioridad es agosto 6 de 1999, se consultaron las bases
de datos y los archivos con que cuenta la entidad con fecha de publicacion
anterior y se encontraron los siguientes documentos que anticipan el objeto de
esta solicitud:

No. Documento Titulo Fecha de
Publicacion
D1 WO 95 24381 Ciano compuestos y preparaciones | Sept 14, 1995
de ellos
D2 US 5 552 438 Compuestos utiles para tratar | Sept 3, 1996
enfermedades alérgicas e
inflamatorias
| D3 WO 98 34584 Compuestos y método para | Ago 13, 1998
| preparar acidos 4-fenil-4-
| cianociclohexandicos sustituidos




5. Evaluacion de los requisitos de Patentabilidad

El articulo 14 de la Decision 486 de la Comision de la Comunidad Andina establece que
“L os Paises Miembros otorgaran patentes para las invenciones, sean de producto o de
procedimiento, en todos los campos de la tecnologia, siempre que sean nuevas, tengan
nivel inventivo y sean susceptibles de aplicacién industrial”.

En cumplimiento del articulo 14 de la Decisién 486, se procedié a evaluar el
cumplimiento de los requisitos de novedad, nivel inventivo y aplicacion
industrial, con el fin de establecer la patentabilidad de la invencién reivindicada
en la solicitud en estudio.

Evaluacion de 1a Novedad

El Art. 16 de la Decisién 486 de la Comisién de la Comunidad Andina establece: “Una
invencién se consideraré nueva cuando no estd comprendida en el estado de la técnica.

El estado de la técnica comprenderé todo lo que haya sido accesible al publico por una
descripcién escrita u oral, utilizacion comercializacién o cualquier otro medio antes de la
fecha de presentacion de la solicitud de patente, o, en su caso, de la prioridad
reconocida.

Solo para el efecto de la determinacion de la novedad, también se considerara dentro
del estado de la técnica, el contenido de una solicitud de patente en tramite ante la
oficina nacional competente, cuya fecha de presentacion o de prioridad fuese anterior a
la fecha de presentacién o de prioridad de la solicitud de patente que se estuviese
examinando, siempre que dicho contenido esté incluido en Ia solicitud de fecha anterior
cuando ella se publique o hubiese transcurrido el plazo previsto en el Art 40"

La reivindicacién 1 se refiere a un procedimiento para preparar acidos
ciclohexanéicos de formula (1), que consiste en tratar un epéxido de férmula A
con dimetilsulfoxido y una sal de metal alcalino.

Las reivindicaciones 2 — 12 se refieren a un procedimiento para obtener un
compuesto de formula (IA) que consiste en tratar un epéxido de formula “A *
con dimetilsulféxido y una sal de metal alcalino.

Las reivindicaciones 13 - 16 se refieren a un procedimiento para enriquecer la
forma cis de un compuesto de formula (IA) que consiste en tratar el éster de
alquilo inferior, el tioéster de alquilo inferior 6 la mezcla de anhidridos de la
féormula (1A) con una base de alcoxido.

Las reivindicaciones 17 - 19 se refieren a
2-cloro-6-ciano-6-[3-(ciclopentiloxi)-4-metoxifenil]-1-oxaspiro[2,5]octano-2-
carboxilato de alquilo inferior,
2-cloro-6-ciano-6-[3-(ciclopentiloxi)-4-metoxifenil]-1-oxaspiro[2,5]octano-2-
carboxilato de metilo, y

acido 2-cloro-6-ciano-6-[3-(ciclopentiloxi)-4-metoxifenil]-1-oxaspiro[2,5]octano-2-
carboxilato de alquilo inferior.

D1 ensefia la reaccion de esterificacion del acido y el posterior tratamiento de
este compuesto éster con una base de alcéxido, para reforzar la forma cis
del acido. En la pag 11 ensefia que el 98.8 % de la mezcla de isémeros es el
isomero cis.

D2 ensefia compuestos IA como p. €j. el acido 4-ciano-4-(3-ciclopentiloxi-4-
metoxifenil)ciclohexen-1-carboxilico.

D3 ensefia compuestos 1Ay “A”, en la pagina 7.
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Se observa que el objeto de esta solicitud que consiste en tratar un epdxido
con dimetilsulféxido y un compuesto éster con una base de alcoxido, con el
fin de lograr una mezcla enriquecida en el isomero cis, no es huevo porque ya
se conocia en D1.

También eran conocidos en D2 y D3, los intermediarios IAy “A”. Por lo cual no
puede considerarse que el objeto de las reivindicaciones 1 - 19 sea nuevo.

Evaluacion del Nivel Inventivo

El articulo 18 de la Decision 486 de la Comisién de la Comunidad Andina establece que
Se considerara que una invencion tiene nivel inventivo, si para una persona del oficio
normalmente versada en la materia técnica correspondiente, esa invencion no hubiese
resultado obvia ni se hubiese derivado de manera evidente del estado de la técnica.

Se observa que el objeto de esta solicitud: tratar un epéxido con
dimetilsulféxido y un compuesto éster con una base de alcoxido, con el fin
de lograr una mezcla enriquecida en el isémero cis, era obvio para una persona
conocedora de la materia, de acuerdo con lo ensefiado en D1.

También eran obvios los intermediarios IA y “A”, de acuerdo con lo ensefiado en
D2 y D3. Por lo cual no puede considerarse que el objeto de las
reivindicaciones 1 - 19 tenga nivel inventivo.

Estas anterioridades sugieren a un técnico medio enfrentado al problema de
proporcionar un método para preparar acidos ciclohexandicos que son Utiles
como inhibidores de la fosfodiestearasa 4, el adaptar las ensehanzas del
Estado de la Técnica mas cercano (D1, D2, D3) para lograr el procedimiento
para preparar acidos ciclohexanéicos de férmula (1), que consiste en tratar un
epoxido de férmula A con dimetilsulféxido, tal como se reivindica.

Se observa que la combinacion de las ensefianzas de las anterioridades;
sugiere los procedimientos de las reivindicaciones 1 —19. Las reivindicaciones
no mencionan una caracteristica que conceda un efecto diferente o especial a
los procedimientos, asi que estos son obvios y evidentes para una persona
versada en la materia. Entonces debido a que: (a) la etapa de tratar un
epbxido con dimetilsulfoxido era conocida en las anterioridades, para una
persona versada en la materia era evidente el realizarla de manera similar; (b)
las reivindicaciones de esta solicitud no mencionan una caracteristica que
conceda un efecto diferente o especial al procedimiento porque igual en la
anterioridad d1 ya se ensefiaba que este tipo de reaccion favorece la obtencion
de un alto porcentaje del isbmero cis, asi que es obvio para una persona
versada en la materia y (c) el problema planteado en esta solicitud que era la
necesidad de un método para preparar acidos ciclohexanéicos que son utiles
como inhibidores de la fosfodiestearasa 4 se resuelve proporcionando un
método para preparar acidos ciclohexanoéicos a partir de las ciclohexanonas a
través de un alfa-haloepoxi-éster, es decir de manera similar a como se resolvia
en las anterioridades; las reivindicaciones son obvias y evidentes para una
persona versada en la materia. De manera que no tienen nivel inventivo.
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5. Conclusion

En conclusion, los requisitos de patentabilidad de la presente solicitud estan
afectados asi:

ltem Documento Reivindicaciones Requisito que afecta
afectadas

D1 WO 95 24381 1-19 Novedad y Nivel inventivo

D2 US 5552 438 1-19 Novedad y Nivel inventivo

D3 WO 98 34584 1-19 Novedad y Nivel inventivo

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de Ia
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de la notificacién de la presente

. comunicaciéon. En caso de no dar respuesta al presente requerimiento o si a
pesar de la respuesta subsistieran los impedimentos para la concesion, se
denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto del titulo primero de la Circular Unica No. 10 de 2001.
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ALIX CARMENZA CESPEDES DE VERGEL
() Jefe de la Division de Nuevas Creaciones.

El anterior requerimiento fue notificado por fijacién en lista, de fecha

D9 DI, 2ss
CONCEPTO TECNICO EXAMINADOR TECNICO
| No. 1906 Cdédigo 202007
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SUPERINTENDE!NCIA DE INDUSTRIA Y COMERCIO

RADICACION: 0-58243 EDICTO No. 5696

LA SECRETARIA GENERAL AD-HOC
HACE SABER:

Que esta Superintendencia profirié Resolucién No. 6922 de 23-MAR-2006. Que el contenido de la parte resolutiva es como sigue: El
Superintendente de Industria y Comercio.

. RESUELVE
ARTICULO PRIMERO: Negar el privilagio de patente de invencién para la solicitud
correspondiente a “PROCEDIMIENTO PARA PREPARAR ACIDOS A TRAVES DE ALFA-
CLOROEPOXI-ESTERES".

ARTICULO SEGUNDO: Notificar personalmente el contenido de la presente resolucién
al doctor Genman Castillo Grau, 0 a quien haga sus veces, en su calidad de apoderado de
Smithkline Beecham Corporation., entregandole copia de la misma, advirtiéndole que contra
ella procede el recurso de reposicion interpuesto ante ef Superintendente de industria y
Comercio, al momento de la notificacién o dentro de los 5 dias habiles sigulentes a ella.

NOTIFIQUESE Y CUMPLASE
Dada en Bogota, D.C.,alos 23 MAR. 2006

EL SUPERINTENDENTE DE INDUSTRIA Y COMERCIO (E),

s lonsnas

CARLO MARCENARO JIMENEZ

Para notificar a los interesados, se fija el presente EDICTO en lugar visible al publico en la SUPERINTENDENCIA DE INDUSTRIA Y
COMERCIQ, por el términc de (10) diez dias habiles contados a partir de las 8:30 a.m. de hoy.

Secretaria General Ad-Hoc 10-ABR-2006 a2l Este edicto se desfija hoy 25-ABR-2006 a las cinco (5:00 p.m.)
Secretaria Generat Ad-Hoc
EDICTO No. 5696



