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DERIVATIVES OF [2-{8,9010X0-2,6-DHAZABICYCLO[3.2 B]NON-1(7)-EN-2-
YL)A! KYLJPHOSPHOMIC ACID AND METHODS OF MAKING THEM

[D001) Tha present inventlon miatos to devvalives of [248,5-dioxo-2,6-
dlaxabicyciols.2.0inon=1(7Fan-2-Wialkyllphosphonie acid and melhods of making
them. The compounds of the present imvention are pardiculady wseful ze N-meathyl-
D-atpariate (NMDA) receptor antagonists.

[o002] Glutarmete and asparata play dual roles in the ceniral nenmue syatem as
essaential amfing acide and as the principal excliatory neurotranamitiens, Thare are at
lenat four classes of exciatory amino ock! receptors: NMDA, AMPA (2-amino-3-
{methyl-3-hydroxyisoxazol-d-)propancic acid), kainate and metabotropic receptors.
These excitatory amino acid receptors regulate a wide range of algnaling evenis thet
impact physiological brain funclions. For example, activation af the NMDA receptor
hes baen ahown to be the cenfral avent which leads fo exciloloxiclty and neuronal
death in many diseass stafes, as wall a5 a resuMt of hypoxia and ischaemia following
head frauma, stroke and following candiac amest. It s also known thet the NMDA
receptor playe a major rdle in the synaptic plasticlty that underlies many higher
eofnitive functiana, such as memary and learning, ceftain nociceptive pathweys, and
In tha perception of pain, In addition, carlain properties af NMDA recepiors suggest

thal they may be iwolved in the Informatian-procesaing i the brain which underlies
coneciclsness ftyalf,

[0063] NMDA receptors are locafized throughout the ceniral nervous eystem.
NMDA receptora ara llgand-gated cation channels lhat modulale sodiem, potassium
and calcium ions fiux when they ara activated by glulamate in cambination with
giycine.  Stucturafty, the NMDA receplor s thought to be comprised of
heterorwitrmeric channals contalning twe major subunits designated as NR1 and
NR2. Thesa subunits cantain a glycine binding sHe, a glutamate binding sita and
polyamine binding se. For the NR1 subunlf, multiple splice variants have been
identified, wherces for the NR2 subuni, faur individual subunit typas (NR2A, NR2B,
NR2G, and NR20) have been identfied. Ths NMDA receplor afec contains an Mg**
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“binding site lacated inside the pare of the ionophora of the NMDA recaptorichannel
complex, which blocks the flow of ions.

[0004] Substantial preclinical and clinical avidenca indicatos that inhibitors of the
N-methyl-D-aspartate (NMDA) receplor have therapeutic potenlial for trealing
numerous disorders. Disorders believed to be responsive o inhibition of NMDA
receplors include cerebral vascular disorders, such as cerebral ischemia (e.g.,
stroke) or cerebral infarction resulling in a range ot conditions, such as
thromboembolic or hemarrhagic stroke, aor cerebral vasospasm; cerebral trauma;
muscular spasm; and convulsive disordars, such as epllepsy or status epllepticus.
NMDA receptor antagonists may also be used to prevent tolerance to opiate
analgesia or to help control symptoms of withdrawa! from addictive drugs.

[0005] Scresaning of compounds in recenl years have identifled a number of NMDA
receptor antagonists that have been used in animal and clinical human studies to
demonstrate proof of concepl for the treatment of a variety of disorders. The
difficulty with demonstrating clinical utility of NMDA receptor antagonisis has
genenally been the antagonists' lack of NMDA receptor subtype selectivity and/or
biological activity when dosed orally, Thus, the search for NMDA receptor
antagonists that are subtype-selactive and/or orally efficacious continues.

DESCRIPTION OF THE INVENTION

[0008] In one embodiment, the invention provides compounds of formula (1) or a
pharmeceutically acceptable salt thereof:

0\ o]
— OR
/ 1
HN N—A— (—"0
OR;
Rs Rg

0]
wherain:

« NONROG
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A 15 alkylenyl o1 1 ta 4 carhan atoms or alkenylenyl of 2 to 4 carbon atoms;

R; and R, are, independently, hydrogen or a Cs to Cy aryl optionally
substituted with 1 to 2 substituents, independently, selectad from the group
consisting of -C(O)Rs, halogen, cyano, nitro, hydroxyl, C+-Cg alkyl, and C;-Cg alkoxy,

with the proviso that at least one of R4 and Ra is not hydrogen;

Rs is hydrogen, -OR., alkyl, aryl. or heteroaryl, and

Rq is hydrogen, alkyl, aryl, or heteroaryl,

Rs and Ry ara, independently, hydrogen. alkyl, OH, alkoxy, or Cg lo C; anyi;

wherein any Ry to Rg group having an aryl or heteroaryl moiety may optionally
be substitufed on the aryl or heteroaryl moiety with 1 to about 6 substituents,
independentty, selected from the group consisting of halogen, cyano, nitro, hydroxyl,
C+Cs alkyl, and c}-& alkoxy.

[0007] In some further smbodimants, the invention provides compounds of fomula
(1) or pharmaceutically acceptabla sait thereof:

0 0
Ry
HN NN\ARCO
OR,
Rs Rg
)]

wherein:

-
1
R; and Rz are, independently, hydrogen or :

with the provisa that at least one of R, and R; is not hydrogen;

Rs is hydrogen, -OR,, alkyl, aryl, or heteroary,

R. is hydrogen, alkyl, aryl, or heteroaryl,

Rs and Ry are, independently, hydrogen, alkyl, OH, alkoxy, or Cs to Cy aryl;

wherein any Rs to Rs group having an aryl or hetaroaryl moiety may optionally
ha substituted on the aryl or heteroaryl molsty with 1 to about 5 substituents,
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o Inacpenoenuy, SEIECET UM ¥ gryup consisting of halogen, cvano, nitno, hydroxyl,

C1-Cy alkyl, and CCy alkioxy.

[0008] In some further ambodiments, the invention includas compounds of formula
(") or pharmacautically acceptabla salt thereof:

N A
R,
HA ru"”\/"\{;:JI

OR,

an

whersin:

| Ef
Ry &nd Rz are, independently. hydrogen o /O ’;

with the proviso that et least ane of Ry and R; ie not hydrogen;

R; is hydrogan, alkyl, aryl, or hetersaryl, and

wharain any aryl ar hateroard moisty may pptionally be subglliuted on the and
or hetaroaryl momely with 1 1o about § substituents, indepandently, selected kom the
group consiatieg of halogen, cyano, nitro, hydowd, C.-Ca alkyl, and Cy-Cy alkoxy,

(00091 In other embaodiments, the invention providee & compound of formuia (I11) or
pharmaceutically accaptable salt thereof:

)
Ry
H N/\fP\TD
OR;

{1y
wharein:

) %
Ri and Rz am, independently, hydrogen u'/@ My s

with tha proviso that at leagt one of Ry and R la nof hydrogen;
-4-
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"R 15 =0Ry,

R4 ie hydrogen, alkyl, and, or heteroanyl; and

wharealn any aryl or heleroaryl n'lninfty.may optionally be subslituted on the ard
or hateroanyl molety with 1 lo about % substituents, ndependently, halogen, cyano,
nitro, Irydroxyl, C-Cg &lkyl, or CrCy alkaxy.

[00410] 1n still ather embodiments, the invention provides 8 campoeition compriaing
ot leget ane compound of formula (B), €11, (Il1), and pharmaceutically asceptable salls
thereof, describad above.

[0011] In some lurlher embodiments, the invention provides mathode of making
th compounds of formula (1), {1}, (), and pharmmaceutically accepleble safts
thereof, wherein the mathod comprises the stena of:

reacting a compound ol formula {2}

I-I\( ;H
i
"
{2)
ar a pharmaceulically ecceptable salt thersof, with 8 compound of fonmula (3)
oy
A0
O-Re:;
(@)
whesain A4 (8 alkenyl having 2 10 4 carbon stoms or aliy heving 2-4 carbon

aloma, umdar conditione effactive lo form a compound of formula (1), or a
phamacedtically accaptatie salt thereof.

[001Z} In some further embodiments, the Inventlon provides mathods for making &

compound of formula (M. O, (), and pharmaceutically ecceptable salts thereol,
comprising the steps of:
treating a disubstituted diamincallkans derlvative of formula (8)

JILALET]
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rﬁ_ Ry nnny 1
Pﬂ\”/v(\u/\/ \')O—R;

Rg Rg
(6)
wherein Pg is a protecting group, with a dialkoxysquarate of formula (1)

o '
N
wharein R I8 alkoxy, preferably C~C4 alkoxy, in a suitable solvent to yield a
iri-substituted diaminoalkane derivative of formula (7)

Rr'O\

Rzg?m"/zg\ﬁ,m

; and
N
deprotecling and cyclizing the tri-substituled diaminoalkane derivative of
formula (7} to produce a compound of formuta (I).

[0013] In other embodiments, the invention provides a product made by any of the
foregoing processas.

[0014) In other embodiments, the invention provides a pharmaceutical composition
comprising a therapeutically effactive amount of at Isast one compound of formuta
(1. (1), (), and pharmaceutically acceptable salts thereof, described above.

[0015] in further embodiments, the invention provides metlﬁds for treating at least
one condition in a mammal selected from the group consisting of cerebral vascular
disorder selected from the group consisting of cerebral ischemia, cerebral infarction,
cersbral vasospasm, and combinations theraof; cerebral frauma; muscular spasm; a
convulsive disorder selected from the group consisting of epliepsy, status
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‘spieplicus, andr ‘comomeuwns thereof, hypoglycemia; cardiac atvest; asphyxa
anoxia; epinal chord injury, and combinations thereof, comprising the step of:
administering to said mammal in need thereof an effective amount of at least
one compound of formuda {1), (M), (lIi), and pharmaceutically acceptable salts thereol,
describad abave.

[0016] in further embodiments, the invention provides methods for treating at least
ona condition in a mammal selected from the group consisting of glaucoma, diabetic
end organ complications, and combinations theraof, comprising the step of:

administering to a mammal in need thereof an sffective amount of at least one
compound of formula (1), (1), (ill), and pharmaceutically acceplable salts thereof,
described above.

[0017] In further embodiments, the invention provides methods for treating at least
one condition in a mammel selected from the group consisting of anxiety disorder;
mood disorder; schizophrenia; schizophreniform disorder; schizoaffective disorder,
and combinations thereof, comprising the step of;

administaring to 8 mammal in need thereof an offective amoumnt of at least one
compound of formula (1), {1}, {Ill), and phamaceutically acceptable salts therect,
described above.

[0018] In further embodiments, the invention pravides methods for treating at least
one naurodegenerative disorder in a mammal selected from the group consisting of
Parkinson's disease, Huntingdon's disease, Alzheimear's disease, amyoctrophic lateral
sclerosis, chronic dementia, cognitive Impairment, and combinations therecf,
compriging the step of:

administering to a mammal in’ need thereof an effeclive amount of at least one
compound of formula (1), (1), (), and pharmaceutically acceptable salts thereof,
described above.

[0018] In further embodiments, the invention provides methode for treating at least
one condition in 2 mammal selected from the group consisting of inflammatory
disaases; fibromyalgia; complications from harpes zaster; prevention of tolerance to

.7-
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" oplath’ analgesis; wanare... 3ymploms from addictive drugs, and combinations
thereot, comprising the step of:
administering to a mammal in need thereot an effsctive amount of at least one

compound of formuta {1), (1), (T1l), and pharmaceutically acceptable saits thereof,
described above.

WO 2006/041975 PCIAIS2005M389 16

[0020] in further embodiments, the invention provides methads for treating pain in
a mammal, comprising the step of:
administering o a mammal in need thereof an effoctive amount of at Isast one

compound of formula (1), (I1), (1), and pharmaceutically acceptabls salts theraof,
described above,

[0021] In some embodiments, the compounds of formula (Il) are preferred
compounds of formula (1).

[0022] In certain embodiments, the compounds of formula (Ill) are preferred
compounds of formula (I1) and, in tum, preferred compounds of formula (1).

[0023] Unless otherwise indicated:

“Alkyl." as used hergin, refers to an aliphatic hydrocarbon chain having 1 to 12
carbon atoms and includas, but is not limited to, straight or branched chains, such as
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, t-butyl, n-pentyl,
isopentyl, neo-pentyl, n-hexyl, and isohexyl. Lower alkyl refars to alkyl having 1 to 3
carbon atoms. In some embodiments of the invention, aikyl is preferably C, to Cs
and, more preferably, C, to Cg.

“Alkylenyl,” as used herein, refers to a linking alkyl group (or bivalent alkyl
group), 6.g., -CHa. or <(CHz)z-..

“Alkenyl," as used hersin, refers to an aliphstic siraight or branched
hydrocasbon chain having 2 to 7 carbon atoms that contains 1 to 3 double bonds.
Examples of alkeny! are straight or branched mono-, di-, or polyunsaturated groups,
such as vinyl, prop-1-enyl, altyl, methaliyl, but-1-anyl, but-2-enyl or but-3-enyl.

“Alkenylenyl,” as used herein, refers to a linking akenyl group (or a bivalent
alkenyl group)

nnntg
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"Allkyny)." ‘as wsod herein, refers to an afiphalle, straight or branched,
hydrocarbon chain having 2 to 7 cabon atoms that may contain 1 to 3 tripks bonds,

"Acyl," as used herein, reiars to the greup R-C{=0)-where R is an alkyl group
of 1 to 6 carbon stoma. For example. a Cz to Cr acyl group refers te the group R-
C{=0} whera R i an alkyl group of 1 lo & carbon atoms.

“Alkanaesulfanyl,” as used herein, rafers to the group R-&{0)- wherg & is an
alkyl group of 1 tu B carbon atoms,

. "Aryl," as used herain, refers to an aromatic 5- to t3+memberad mone- or bi-
carbocydllc ring, swch as phen or naphthyl. Prefarably, groups contstning anv
moietlss are monocyelic having B to T carban atoma in the ring. Helenoary! means
an aromatic 5 to 13-membered, carbon cantaining, mono- or b eyelic ring having
one to five heteroatoms that, independently, may be ssfected from nifrogen, 0xygen
gnd sulfur. Praforably, groups containing heteroaryl moietles are monatyclic having
E o ¥ members In the ring whare one ko fwo of the ring members arm eslacied,
Independently, from nitrogen, Gogen or sutfur. Growps containing an ar hetercard
moieties may oplionafly be subsithited as defined balow or unsubetiited

“Aroyl,” as used herein, refars to the group Ar-C{=0)- where Ar is aryl as
defined above. For example, a G, o Cyy aroyl moiety refers o tha group Ar-C{=0D)-
wharma Arlg an aromeatic 5 t¢ 13 membared carbocylc ring.

"Halogen,” ae used herein, means ducrine, chiorine, bromine or iodine.

“Substinfad,.” as used herein, refers to a molety, such s an and or hateroaryl,

" moleky having from 1 to about & substtuents, and mare preferably from 1 to about 3

substituents, independently, saloctad from the group consisfing of halagen, oyano,

nitre, hydroxyl, Ga=Ce alkyl, and G,-Cq alkoxy, Preferrad substituents are hafogen,
hydroxyl, or G1-Cy alkyl,

[C024] in some embodiments of the presert invention, Ry antd Ry ara preferably,

Indepaendantly or tha aame, hydrogen, C-Cg alkyl, or hydroxyl, and more preferably
hydrogen.

[0025] In cther smbodiments, A is preferably an aBcylenyl group, -(CHa)ye, where i
Is 1 to 3, more preferably 1 10 2 and mesk prefemably 2.
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~ [00286] In owmner empoaimems, K, and R; are, independently, hydrogen or

o)
/@{_ In some embodiments, Ry and R are the same. In another

embaodiment, both R, and Rz are not hydrogen.

[0027] In other embodiments,R; is independently hydrogen, -ORy, alkyl, aryl, or
heteroaryl. In yet other embodiments, Rs is hydrogen, -ORy. or C; to Cs alkyl.

[0028] In other embodiments, Ry is hydrogen, alkyl, aryl, or heteroary. In yet other
embodiments, R, is hydrogen or C; to Cg alkyl, e.g., ethyl.

[0029] In other embodiments, Ry and Rz are preferably, independently, hydrogen

or /©—< . with the proviso that at least one of Ry and R; s not hydrogen;

Rs is independently hydrogen, -OR., alkyl, aryl, or heteroaryl, and
Ry is hydrogen, alkyl, aryl, or heteroaryl.

[0030] In yel other embodiments, Ry and Rz are preferably, independentty,

hydrogen or /©—<, with the proviso that at least one of Ry and Rz is not

hydrogen;
Rs is hydrogen, -ORy, or C1 to Cg alkyl; and
R4 is hydrogen or C, to Cg alkyl.

[0031] In further preferred embodiments of the inventlon,
A is an alkylenyl group having the formula -(CHz),-;
nis 2;

K
Riand R are H or =~ Ry;

with the proviso that at least one of R, and Rz is not hydrogen;
-10-
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Ka I8 & U t0 L 8ikys, prwiorably methyl, or =ORg;
R, is a C, to C; alkyl, preferably, ethyl.

[0032] In certain preferred embodiments, Rs and Ry are both hydrogen.

[0033] In some prefemed embodiments, the carbonyl substituant on the phenyl ring
can be at the 2-, 3-, or 4- position of the phenyl ring and, more preferably, at the 3-
position of the phenyl ring (such as the first preferrad compound below).

[0034] Some proferred examples of compounds of the present invention include
the following:
diethyl 3,34({2-{8,9-dlox0-2,6-diazabicyclo]5.2.0]non-1(7 )}-en-2-yllethyl}
phasphorytibis{oxy)]dibenzoate (Example 1);
dlethyi 2,2"-[{{2{8.9-dioxo-2,6-diazabicyclo[5.2.0Jnon-1(7 }-en-2-yilethyl}
phasphoryf)bis(oxy)ldibenzoate;
diethyl 4 4*{({2-[8,9-dioxo-2,8-diazabicycio[5.2.0jnon- 1(7 )}-en-2-yijethyl}
phosphoryl)bis{oxy)jdibenzoate;
bis{4-acetylphenyl) (2-{8,9-dioxo-2,8-diazabicyclo[5.2.0jnon-1(7)-en-2-
vijethyf}phosphonate;
bis(3-acetylphenyl) {2-[8,9-dioxo-2,68-diazabicyclof5.2.0Jnon-1(7}-an-2-
yilethyf}phosphonate;
bis(2-acetylphenyl) {2-8,8-dloxo-2,8-diazabicycio[5.2.0)non-1(7)-en-2-
yilethyi}phosphonate;
or a pharmaceutically acceptable salt thereof.

[0035] In further embodiments, the invention provides compounds of formula (),
(1), {111}, and pharmaceutically acceptable salts thereof, where one of R, and Ry is
hydrogen.

[0036] The compaunds of this invention may contain asymmetric carbon atoms
and/or phosphorus atoms, and thus can give rise to optical isomers and
diasterecisomers. While shown without respect to stersochemistry in formula (1), (1)
or (1), or a pharmaceutically acceptable salt thereof, the present invention indudes

-41-
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‘such Jﬁii::él isomers and diastersoisomers; as well as the racemic and resolved,
enantiomerically pure R and S sterecisomers; as well as other mixtures of the R and
S stereoisomers and pharmaceutically acceptable salts thereof,

[0037] Where an enantiomer is preferred, it may, in some embodiments be
provided substantially free of the carresponding enantiomer. Thus, an enantiomer
substantially free of the comesponding enantiomer vefers to a compound which Is
isolated or separated via sepamation techniques or prepared free of the
commesponding enantiomer. “Substantially free,” as used herein, means that tho
compound Is made up of a significantly greater proportion of one enantiomer. In
preferred embadiments, the compound is made up of at least about 80% by weight

{ a preferred enantiomar. In other embodiments of the invention, the compound s
made up of at least about 99% by weight of a preferred enantiomer. Preferred
enantiomers may be isolated from racemic mixtures by any method known to those
skilled in the art, including high perfarmance liquid chromatography (HPLC) and the
formation and crystallization of chiral salts or prepared by methods described herein.
See, for example, Jacques, et al., Enantiomers, Racemates and Resolutions (Wiley
interscience, New York, 1981); Wilen, S.H., et al., Tefrahedron 33:2725 (1977); Eliel,
E.L. Stereochemisiry of Carbon Compounds (McGraw-Hill, NY, 1962); When, S.H.
Tables of Resolving Agenls and Optical Resolutions p. 268 (E.L. Ellel, Ed., Univ. of
Notre Dame Preas, Notre Dame, IN 1972).

[0038] One skiled in the art will also recognize that it is possible for tautomers to
exist of formula (1), (1t), ("), and phermaceutically acceptable salts thereof. The
present invention includes all such tautomers even though not shown in formula (1),
(i), (11t), and pharmaceutically acceptable salts thereof.

[0039) The compounds useful in the present invention also include
pharmacautically acceptable satts of the compounds of formula (1), (I}, or ()il). By
“pharmaceutically acceptable sali”, it la meant any compound formed by the addition
of a phammaceutically acceptable base and a compound of formuta (1), (1), or (1) to
form the corresponding salt. By the term “phermaceutically accaptable® It is meant a
substance that is acceptable for use In pharmaceutical applications from 2

-12-
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' tmodoﬁgmmpeawe ana w3 not adversaly interact with the aciive ingredient.
Preferably, the phammaceutically acceplable salts are alkali metal (sodlum,
potassium, lithium) or alkaline earth melal {calkium, magnesium) salts of the
compounds of formula (1), {II}, or {ill), or salls of the compounds of formula {l). (), or
(ll) with pharmaceutically acceptabls cations derived from ammonia or a basic
amine. Examples of the later include, but are not imited to, ammonium, mono-, di-,
or {irimethylammonium, mono-, di, or ftriethylammonium, mono-, di, or
tripropylammonium (iso and normal), ethyldimethylammonium,
benzyldimethylammeonium, cyclohexylammonium, banzylammonium,
dibenzylammonium, piperidinium, morpholinium, pyrrolidinium, piperazinium, 1-
methylpiperidinium,  1-sopropylpyralidinium.  1.4-dimethylpiperazinium,  1-n-
butylpiperidinium, 2-methyipiperidinium, 1-ethyl-2-methylpiperdinium, mono-, di-, or

triethanolammonium,  tris~(hydroxymethyl)methylammonium, or phenyimono
ethanalammonium.

[0040] The compounds of the present invention, including compounds of formula
(i) (), (), and pharmaceutically acceptable saits thersof, can be prepared
according to the following schemes and mathods:

Scheme 1

The compounds of general formula (I) can be conveniently prepared as shown in
Schome 1. Thus, reaction of a diaminoalkane with an dialkoxysquarate (1) in a

-13-
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" “suitable ﬁféﬁé solvent, such as methanol, ethanal and the fike, at a temperature
renging from about 0°C to about 50°C, preferably at a temperature ranging from
about 20°C to about 30 °C, providas the bicydic intermediato of formula (2). By
“suitable solvent” it is meant a solvent in which both the amine and the squarate are
at least parfially soluble and with which both aro substantially non-reactive.
Typically, the reaction time is about 10 hours to about 25 hours, and more prefarably
gbout 12 hours to about 18 hours.

{0041} in soms prafesred embodiments, the diaminopropane is 1.3
diaminopropane. In some preferred embodiments, R is Cy to C,; alkoxy. Most
preferably, the dialkoxysquarate is diethoxysquarate, whers each R is -OEL. In some
embodiments, Rs and R are both hydrogen. In further embodiments, Rg and Rs are.
independently, hydrogen, alkyl, hydroxyl, alkoxy, or Cg to C7 aryl. Each of the alkyl,
alkoxy, and C; to Cr aryl may optionally be substituted as discussed above.

[0042] The anion of the bicydic intermediate (2) can be formed by contacting (2)
with a suitable base, auch as a hydride or alkoxide, including, for example, sodium
methoxide, potassium t-butoxide, sodium hydride or the fike, in a suitable aprotic
solvent, such as N,N-dimethyiformamide or tetrahydrofuran. The anion Is then
freated with the phosphonate ester intermediate (3), where preferably A, is (CH2)z .
but may be C;-C,; alkenyl or C;-C, alkynyl, and preferably R;and R; are:

I

The mixture is stirred at ambient temperature from about 10 hours to about 25 hours,
more preferably from abaut 12 to about 18 hours. Tha desired compound of formula
(1) is isolated from the reaction midure using suitable purfication techniques, such
as flash chromatography or high-pressure fiquid chromatography.

[0043] The phosphonale ester intermediate (3) can be prepared by alkylation of a

compound of formula (4) with a phosphono dihalide (1), where X is a halide, A, is as
defined above, and R; and R; are:
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in a suitable aprotic solvent, such as dichloromethane or the like, at temperatures
ranging from about 0°C % about 30°C. In a preferrad embodiment, A, is (CHz): and
X is Q. The reaction time is from about 10 hours to about 25 hours, and more
preferably from about 12 hours to about 18 hours. By “suilable solvent® it is meant a
solvent in which both reagents are at [east parlially soluble and with which both
reagonts ara substantially non-reactive. Prefarably an acld scavenger (to react with
the acid halide by-product of the reaction), such as an organic amine is optionally
added W0 the reaction mixiure in the reaction to form intermediate (3). The organic
amine I2 preferably a secondary or tertiary amine and more preferably a tartlary
amine, such as trinthylamine.

"'"/Y\H’m

Rs Rg
]

Scheme 2

P
MR
3

t Rs Re o
(n)
\"ﬁ O~=R,
4 o N""‘A—-dso
0—Ry

Rs Rs

[0044] Altornatively, the compounds of formula (1), (), (1), and pharmacsutically
acceptable salis thereof, can be obtained as shown in Scheme 2 by adding the
intermediate (3), one preparation of which is described above, 1o a mono-protected

«15-
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~ ~Uarmmoarane’ |y ut-ambicnt temperalure and in a suitable aprotic solvent, such as

tefrahydrofuran. The dlaminoalkane may be mono-protecied using a suitable
protecting group Pg, such as t-buloxycarbonyl. The resulting disubstituted
diaminoalkane derivative (B) is ireatad preferably at ambient lemperature, with a
dialkoxysquarate (1) in a suitable solvent, such as acetonitrio to provide the tri-
substituted diaminoalkane derivative (7). The latter (7) is deprotected, for example,
using triflvoraacetic acid in a suitable aprotic solvent, such as methylena chiorkle
after which cyclization is accomplished using, for example, an organic bass,
preferably a tertiary amine, such as triethylamine in a suitable solvent, such as
acetonitrile. Thoss of skill In the art will readily recognize sultable protacting groups
which may be used in this synthesis.

[0045] More specific syntheses of exemplary compounds of the invention are
detafled in the Examplas below.

[0046) The compounds of the present invention, including compounds of formula
{H, (), {lll), and phammacsutically acceptable salts thereof, when administered to
mammals. are NMDA antagonists, and are thus useful for ireating a variety of
disorders that benefit from inhibiting the NMDA receptor in mammals. By “treat” or
"“freating,” as used herein, it is meant at |east partially or completely alleviating,
inhibiting, preventing, amelioraling and/or relieving the disorder. For example, “treat”
and “treating,” as used herein, includes partially or completely alleviating,
ameliorating, or relleving the condition in question. Also, for example, “treat” and

‘treating” is meant to include totally or partially inhibiting (l.e., preventing) the
developmant of pain.

[0047] “Mammais,” as used herein, refers to warm blooded vertebrate animals,
such as humans.

[0048] Accordingly, the present invention provides methods for treating conditions

in mammals that would benefit from Inhibiting the NMDA receptor that includes
administering to a mammal in need thereof a therapeutically effective amount of at

-16-
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" {east one compound of formula ), ), (1, and pharmaceutically acceptable salts

thereol.

[0049] While in no way intending to be bound in theory, it is believed that the
compounds of the prasent Invention after administration Into a mammal, form the
comrasponding phosphonic acid (i.e.. where R, and/or R; are hydrogen in formula (1)).
It has surprisingly been discovared that compounds of the present invention relative
to such coresponding phosphonic acids have Improved bioavailabilily when
administered orally to mammals. Additionally, the compounds of the present
invention, after administration into mammals, have a unique affinty and selectivity for
corlain binding sites on the NMDA receplor. This unique affinity and selactivity is
balieved to pravide effective treatment al lower doses and/or cause fewer side
effocts at doses to provide the desired treatment. This is particularty evident when
the condilion being traated is pain.

[0050] in other embodiments, the present invention provides methods for treating
one or more conditions associated with a glutamate abnommality that includes
administering orally to 8 mammal in nead thereof a therapeutically effactive amount
of at loast ona compound of formula (1), (I}, (1), and pharmaceutically acceptable

_ salis .thereof. As used herein, “associated with” refers to conditions directly or

indirectly caused by a glutamate abnormality. "Glutamale abnarmality” refers to any
condition produced by a disease or a disorder in which glulamate and/or its
receptors are implicated as a contribuling factor to the disease or disorder.
Corvditions believed to be associated with a glulamate abnomality include, but are
not limited to, vascular disorders associated with a glutamate abnormality, such as
corebral vascular disorders including, but not limited to, cerebral Ischemia (e.g.,
stroke) or cerebral Infarction resulting in a range of conditions, such as
thromboembolic or hemorrhagic stroke, or cerebral vasospasm; cerebral trauma;
muscular ypasm; convulsive disorders, such as epllepsy or status epilepticus;
glaucoma; pain; anxiety disorders, such as panic attack, agoraphobia, panic
disorder, specific phobla, social phobia, obsessive compulsive disorder,
pastiraumatic stress disorder, acute stress disorder, generalized anxiety disorder,
separation anxiety disorder, or substance-induced andety disorder; mood disorders,

-17 -
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Bich ds blpolz_;r.c-l'lsolders‘(‘eg. bipolar | disorder, bipalar Il disorder, and cyclothymic
disorder), depressive disorders (e.g.. major deprassive disorder, dysthymic disorder,
or substance-induced mood disorder), mood episodes (e.g.. major depressive
episode, manic episods, mixed episode, and hypomanic episode); schizophrenia;
schizophreniform disorder; schizoaffective disorder; cognilive impairment, such as
memory loss; and chronic neurcdegenerative disorders, such as Parkinson's
diseass, Huntington's disease, Alzheimer's disease, amyotrophic lataral sclerusis, or
chronic dementia related 1o, for example, Lewy body disease, Alzheimer's disease,
fronto temporal dementia, or AIDS. Wilth respect to the mental disorders lisied
above, such as schizophrenia, mood disorders and anxiety disorders, reference is
made to the Diagnostic and Statistical Manual of Memtal Disorders, 4th edition,
Washington, DC, American Psychiatric Association (1294) for 8 more complete
description of each of the mental disorder.

[0051] Additional conditions believed o be related to glutamaie abnormalities
include inflammatory diseases; hypoglycemia; diabetic end organ complications;
cardiac arrest; asphyxia anoxia, such as from near drowning, pulmonary surgery and
cerebral trauma; and spinal cord injury. The compounds of the present invention
may also be used to traat fibromyalgia, ivitable bowe! syndrome, and complications
from herpee zoster (shingles), such as prevention of post-herpetic neuraigia. The
compounds in the present invention may also be used to pravent tolerance to opiate
analgesia or o help control symploms of withdrawal from addictive drugs. Thus, the
present invention provides methods for treating each of the aforementioned
conditions that includes administering orelly %o a mammal in need thereof a
therapeutically effective amount of at least one compound of formula (i), (1), or (I0).

{0052] In one preferred embodiment, the compounds useful in the present
invention are used to treat pain. The pain may be, for example, acute pain (short
duration} or chronic pain (reoccuring or persistent). The pain may also be
centralized or periphersl.

[0053] Examples of pain that can be acute or chronic and that can be treated in
accordance with the methods of the present invention Include inflammatory pain,

-18-

nrn2j




..l' !

\ .,

W 2006041975 PCTUS2005/035916

Fhe b A P ePLD e TIPS HIrn2 4

-rmusLUiCHREIIAI PETT; ponypain, Iumbosacral pain, neck or upper back pain, visceral
pain, somalic pain, nguropathic pain, cancor pain, pain caused by injury or surgery,
such as bun pain or dental pain, or headaches, such as migraines or tension
headaches, or combinations of thase pains. One skillad in the art will recognizo that
these pains may overiap one another. For example, a pain caused by inflammation
may also be visceral or musculaskelstal in nature.

[0054] In a preferred embodiment of the present invention the compounds useful in
the present invention, Including compounds of formula (1), (1), (ilt), and
pharmaceautically acceptable salts thereof, are administered in mammals lo treat
chronic pain, such as neuropathic pain associated for example with damage to or
pathological changes in the paripheral or central nervous systems; cancer pain;
visceral pain associated with for example the abdominal, pelvic, and/or perineal
regions or pancreatitls; musculoskeletal pain assoclated with for example the lower
or upper* back, spine, fibromylagia, temporomandibular joint, or myofascial pain
syndrome; bony pain associated with for example bone or jaint degenerating
disorders, such as osteoarthritis, rheumatoid arthritis, or spinal stenosis; headaches
such migraine or tension headaches; or pain associated with infections, such as HIV,
sickle-cell anemia, autoimmune disorders, multiple sclerosis, or inflammation, such
as osteoarthritis or rheumatoid arthritls.

{0055] In a more preferred embodiment, the compounds useful in this invention,
including compounds of formuia (1), (), (I1), and pharmaceutically acceptable salts
thereof, are used to treat chronic pain that is neuropathic pain, visceral pain,
musculoskeletal pein, bony pain, cancer pain or inflammatory pain or combinations
thereof, in accordance with the methods described herein. Inflammatory pain can be
assoclated with a variety of medical conditions, such as osteoarthritis, rheumnatold
arthritis, surgery, or injury. Neurophathic pain includes peripheral neuropathic pain,
central neuropathic pain or combinstions thereof. Nesuropathic pain may be
associated with for example diabetic neuropathy, post-herpetic neuralgia, trigeminal
neuraigia, complex regional pain syndrome, lumbar or cervical radiculopathies,
fibromyalgla, glossopharyngeal neuralgia, reflex sympathetic dystrophy, causalgia,
thalamic syndrome, nerve rool avulsion, monoclonal gammopathy of undetermined
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arising from a varety of causes, such as from ‘medication used to treat HIV,
peripheral neuropathy, such as peripheral neuropathy with connective tissu
disease, paraneoplastic sensory neuropathy, familial amyloid polyneuropathy,
acquired amylold polyneuropathy, inherited neurapathy, neurapathy with renal
failure, heredilary sensary autonomic neuropathy, Fabry’s diseaso, Celiac disease or
nerve damage cause by injury resuling in peripheral and/or central sensitization,
such as phantom limb pain, reflex sympathetic dystrophy or postthoracotomy paln,
cancer including neuropathies caused by chemotherapy agents or other agents used
io treat the disease, chemical injury, toxing, such as arsenic neuropathy, nutritional
deficiencies, or viral or bacterial infactions, such as shingles or HiV-related
neurapathy, or combinaftions thereof. The methods of use for compounds of this
invention further include treatments in which the neuropathic pain Is a coqgitlgn
secondary to metastatic infitretion, adiposis dolorosa, bums, or central
conditions related to thalamic conditions.

{0056] Neuropeathic pains described above may also be, in some circumstances,
classified as “painful small fiber neuropathies”, such as idiopathic smail-fiber painful
sensary neuropathy, or “painful large fiber neuropathies®, such as demyiinating
neuropathy or axonal neuropathy, or combinations thereof. Such neuropathies are
described in more detsil, for example, in the J. Mendell, ot al,, N. Engl. . Med. 2003,
348:1243-1265, which is hereby incorporated by reference in its entiraty.

f0057] As mentioned previously, the methods of the present invention may be
used to treal pain that is somatic and/or visceral in nature. For example, somatic
pain that can be treated in accordance with the methods of the present invention
inciude pains assoclated with structural or soft tissue Injury experienced during
surgery, dental procedures, burns, or traumatic body injurles. Examples of visceral
pain that can be treated In accordance with the mathods of the present invention
include those types of pain associated with or resulting from maladies of the intemal
organs, such as ulcerativa colitls, imitable bowel syndrome, irritable bladder, Crohn's
diz~zse, rheumatologic (arthralgias), tumors, gastritis, pancreatitis, infections of the
organs, or biliary tract disorders, or combinations thereof. One skiiled In the art wilt
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““also Tecognize” it the pain treated according to the methods of the present

invention may also ba related to conditions of hyperalgesia, afiodynia, or both.
Additionally, the chronic pain may be with or without peripheral or central
sensitization.

{0058] The compounds useful in this iavention, including compounds of formula (1),
(1), (1), and pharmaceutically acceptable salls thereof, may also be used o treat
acute andlor chronic pains associated with female conditions, which may also be
referred to as female-specilic pain. Such groups of pain include those that are
encountered solely or predominately by females, including pain associated with
menstruation, ovulation, pragnancy or childbirth, miscarriage, ectopic pregnancy,
retrograde menstruation, rupture of a follicular or corpus luteum cyst, irritation of the
pelvic viscera, uterine fibrolds, adenomyosis, endometriosis, infection and
inflammation, pelvic organ ischemia, obstruction, Inlra-abdominal adhesions,
anatomic distartion of the pelvic viscers, ovarian abscess, loss of pelvic support,
tumors, petvic congestion or referred pain from non-gynecological causes.

[0059) As mentioned previously, the term “treat’ or "treating”, as used hergin, is
also meant to include (otally or partially Inhibiting (L., prevenling) the development
of palp. Thus, compounds of the present invention may be administered to a

mammal prior to the mammal experiencing pain to partially or totally inhibit the
developiment of pain.

[0080] In some embodiments, the compounds useful in the present Invention,
including compounds of formuta (1), (1), (1), and pharmaceutically acceptable salts
thereof, may be adminietered prior to or during a surgical procedurs to partially or
totally inhibit development of pain associated with the surgical procedure. In &
preferred embodiment, the compounds useful In the present invention are preferably
administered from about 0.25 hours to about 4 hours prior to the surgical procedure.
For surgical procedures of greater duration, dosing e praferably repeated during the
surgical procedure about every time interval cotresponding to the in vivo half life
(Tsa) of the compaund.
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[0061] In ahothér embodiment of the present irvention, it has been found that

administering compounds useful in the present invention, including compounds of
formula (1), (1), (Y}, and phammaceutically acceptable salis thareof, prior to a surgical
procedure may incresse the potency and/or effectiveness of other pain relieving
agents, such asg oploid analgesics (e.g., morphine) that are administered after the
surgical procedure, and/or may reduce the amount of pain refieving agent needed to
treat the post operative surgical pain, Thus, the presant invention provides mathods
of treating pain associated with a surgical procedure that includes administaring prior
to or during the surgicat procedure a compound useful in the present invention, and
administering after or during a surgical procedure a therapautically effective amount
of at least one pein relieving agent, such as an opioid analgesic. In preferred
embodimenis, compounds of the present invention may be administered lo a
mammal also after the surgical procedure, preferably in combination with the one or
more pain relieving agents. “Surgical procedure,” as used herein, includes all
therapeutic, dragnostic, and/or cosmetic manlpulations, disruptions, movements,
radiations, ablations, chemical or physical afterstions In any tissue, organ, or body
system including but not limfted to blood, blood vessaels, fat, skin, connective tissue,
muscle, intemal organs, glands, bone, cartilage, nerve, marrow, fascia, meninges,
sensory apparatus, brain or spinal cord. Surgical procadure includes, for example,
procedures performed on mammals using more recent surgical techniques, such as
laser, ultrasound, and radiation in addition to more traditional techniques.

[0062] In another embodiment, the compounds useful in the present invention,
including compounds of formula (1), (1), (Y1), and pharmaceutically acceptable salts
thereof, may be administered to totally or partially inhibit a neuropathic pain condition
from developing. For example, compounds of the present invention may be
administered to a mammal that is at risk for developing a neuropathic pain condition,
such as a mammal that has contracted shingles or a mammal that is being treated
for cancer.

[0063] The campounds of the prasent invention can be administered in any way
known to those skilled in the ar, including for example, by oral or parenteral
administration, such as by intramuscular, intraperitoneal, epidural, intrathecal,
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" iFEVEeNbus, subcutaneouy, intramucosal, such as sublingual or intranasal, vaginal,

rectal or transdermal administration. in a preferred ambodiment of the prasent

invention, the compounds of the present invention are administered orally,
intramucosally or intravenausly.

[0084] The compounds of the present invention, including compounds of formula
(N. (1N, (), and pharmaceutically accaptable salts thereof, are administered in
therapautically effective amount 1o the mammal needing ireatment. As used herein
"a therapeutically effective amount” is at least the minimal amount of the compound
or a pharmaceutically acceplable salt form thereof, that treats the condition in
question in a mammal. The therapeutically effective amount will depand on such
variables as the parlicular composition used, the routa of administration, the severity
of the symploms, and the particuiar patient being treated. To delermine the
therapeutically effective amount of the compound to be administered, the physician
may, for example, evaluate the effects of a given compound of formula (1), (i), (),
and pharmaceutically acceptable salts thereof, in the patient by Incrementally
increasing the dosage until the desired symptomatic relief level is achieved. The
continuing dose regimen may then be modified to achieve the desired result. For
example, in the case of an oral dosage. preferably the compounds of the present
invention are incrementally increased in a patient in an amount of from 3 mg/kg to
1000 mg/kg until the desired symplomatic relief level is achlevad. The continuing
dose regimen may then be modified io achieve the desired result, with the range for
oral dosage being preferably from about 20 mg/day to about 1200 mg/day. Similar
techniques may be followed by determining the effeclive dose range for other

administration routes, such as by intravenous or intramuscular routes based on
bioavallablility data.

[0065] In another embodiment of the present invention, the compounds of the
present invention, including compounds of formula (1), (i), (), and pharmaceutically
acceptable salts thereof, may be administered to 8 mammal with one or more other
pharmaceutical active egents, such as those agents being used to treat any other
medical condition present in the mammal. Examples of such pharmaceutical active
agents include pain relieving agents, antl-anglogenic agents, ant-neoplastic agenls,
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thereof. nnno g

[0086] The one or more other pharmaceutical acilve agents may be administered
in a therapeutically effective amount simultaneously (such as individually at the same
time, or together in 2 pharmaceutical composition), and/or successively with one or
more compounds of the present invention, including compounds of formula (1), (),
(H1), and pharmaceutically acceptable salts thereof.

[0067]) The method of administration of the other pharmaceutical active agent may
be the same or different from the route of administration used for the compounds of
the present invention. For example, the other pharmaceutical active agents may be
administered by oral or parenial administration, such as for example, by
intramuscular, intraperitoneal, epidural, intrathecal, intravenous, intramucosal, such
as by intranasal or sublingual, subcutaneous or transdermal administration. The
preferred administration route will depend upon the particular pharmaceutical active
agent chosen and lts recommended administration route(s) known to those skilled in
the art.

[0068] A more complete listing of pharmaceutical active agent can be found in the
Physicians’ Desk Refarence, 55th Edition, 2001, published by Medical Economics
Co., Inc., Montvale, NJ. Each of thesa agents may be administared according to the
therapeutically effective dosages and regimens known in the art, such as those
describad for the praducts in the Physicians” Desk Reference, 55th Edition, 2001,
published by Medical Economics Co., inc., Monivale, NJ.

[0069] In a preferred embodiment of the present invention, the compounds of the
present invantion, including compounds of formula (1), (1), (lil), and pharmaceutically
acceptable salts thereof, may be administared to a mammal with one or more other
pain relieving agents to treat pain in a mammal. By “pain relleving agents” it Is
meant any agenmt that directly or indireclly treats pain symptoms, Examples of
indiract pain relleving agents include for example anti-inflammatory agents, such as
enti-rheumatoid agents.
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[0070] The ona or mone other pain relisving agente may he administered
simullanequaly (such as individually et the same lime, or fogether in
pharmaceutical composillon), andfor successively wifh the compounds of Lha present
iwv nfion. Preferably, he compounds of the present invehlion and the ong or mors
pain relleving sgamy are administered in a manner so thet both are pregam h the
matnmal bady lor a certain padod of time to treat paln

[0071] The method of administration of the other pain relieving egent may be the
sama or different from the route of administration used for the compound of the
present invertion. For example, opicids am preferably administerad by oral,
intravanocss, ar intramuscular administration routes.

[0072] One sklled In the art Wil recognize that the dosage of the other pain
relievii agent administered to the mammal will dapend on tha particular pain
relieving agent in question and the desired adminialration rautz.  Accordingly, the
other paln refleving agent may be dosed and administared according to those
practices known o thosa skilled in the art, such as thoas disclused in references,
such as the Physicians’ Desk Refarence, 55ih Edifion, 2001, published by Medical
Economica Co., Ing., Montvale, NJ.

[0073] Examples of pain mlieving agents that may be adminislered with the
compound of the present inventian, Including compounds of formula (1), {113, [}, and
pharmaceuticelly acceptable salts thereof, inglude analgesics, such as non-narctic
analgesics or narcotic analgesics; anti-inflammatory agents, such ae non-steroidal
anti-inflammatory agents (NSAID), steroids or anlirtheumsfic sgents; migralne
preparafiona, such =8 beta edrenergic blecking agents, ergot derivatives, or
iIsometheptene; tricyclic antidepressamts, such as amilryptyline, desipramine, or
wnipramine; anfi-epileptics, such as gabapentin, carbamareping, toplramate, acdium
valproate or phenyioin; oz egonists;, or selectiva sarstonin reupiake
inhibitore/esiective norepinepherine uptake inhibltors, or comblnationa thereof. One
akilled In the art will recognize that some aganta described hereinafier act to relisve
muitiple conditions, such B= paln and Mammalion, while other agents may Just
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~“relisve one Symplom, such 8s pain. A 1per..|t|r.: exampla of an agent having mulliple

properties is aspidn, whane aspirn is ant-inflammatary when given in high dosss, but
st [ower doges Is ust en enalgesic. The pain relisving agent may Include any
combinetian of the aforementioned agents, for example, the pain refloving agent may
be a non-narcolic analgasic in combination with a narcotkc analgesic.

[0074] Nor-narcotlc analgesics useful In the present invention inchude, Tor
example, salicylates, such &% aspirin, buprofen (MOTRIN®, ADVILD), ketoprofen
(ORUDIS™, naprmen {NAPROSYN®), acetaminophen, indomethacn or
cambinations theveof. Bxamples of narcatic analgesic agents that may be used in
combingtlon with the cyclobutane derivatives include opioid analgesics, such ag
fentanyl, sufentanll, morphine, hydromorphone, codeine, auyeodons, buprenorphine
o phamacaeutically acceplable salts thareof ar combinations thereof. Examples of
antHnflammatory agenis that may be used In combination with the cyelobutsne
darivatives include but are not imited to aspiring (buprofen; ketoprofen; naproxen;
etodotac {LODINE®); COX-2 inhibitors, such as calecoxlb {CELEBREX™), rolecodb
(VIOXX®), valdecoxib (BEXTRA®, parecoxid, etoricoxdb (MIKB63Y, deraccadb, 2-(4-
e thoxy-phanyl}3-{4-meihanasulfonylpheml)-pyrezalo]1,5-b] pyridazine, 4-(2-oxo0-3-
phenyl-2,3-dinydmoxazol-4-y)benzenesulfonamide, datufelone, tosullde, 4-(4-
cyclohexyl-2-melhyl-5-oxazold }-2-fluvorobenzenesalfanamide), meloxicam,
nimesulida, 1-methylsutfonyl-4-(1, 1-dimeihyk4-{2-fluorophe nylicyclopenta=2 d-dien-
3-yibanzena, 4-{1.5-Dilwydro=G-Tiucro-7-methoxy-3-{irfluoromeatiwl)-{2)-
benzothiopyrano{4, 3-clipyrazol-1-banzenasulfonamide,  4,4-dimethyl-2-phenyl-3-
(4-methsufony)phenylloytio- butenone, 4-Amino-NH{4+{2-fluoro-B-triluoromethyi)-
thiazol-2-yl}-henzene sulonamids, 1-(7-text-butyl-2,3-dihydo-3, 3-dimethyl-5-banzo-
furanyl-4-cyclopropyl butan-1-ene, or their ptwsiclogleally acceptaitle salts, esters or
solvates; sulindac (CLINORIL™); diciofenac {(VOLTAREN®Y, plroxicam (FELDENE™;
difienisal  (DOLOBID®, nabumstone (RELAFEN®), oxaprozin (DAYPRO™,
indomathacin (INDOCIN®}; or stercids, such as PEDIAPED® prednisoione sodium
phosphate orel selution, SOLUSMEDROL® mathyipradnisalone sodium succinate for
njactlon, PRELONE® brand pl;adnisnlnna SYIup.
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rheumatoid arthrilis include naproxen, which is oommorually avaflable in the form of
EC-NAPROSYN® delayed release fablets, NAPROSYN®, ANAPROX® and
ANAPROX® DS tablets and NAPROSYN® suspension from Roche Labs,
CELEBREX® brand of celecoxib tablets, VIOXX® brand of rofecoxib, CELESTONE®
brand of betamsthasone, CUPRAMINE® brand penicilamine capsutes, DEPEN®
brand titratable penicillamine tablets, DEPO-MEDROL brand of methylprednisolane
acetate injectable suspension, ARAVA™ leflunomide tablets, AZULFIDIINE EN-
tabs® brand of sulfasatazine detayed release tablets, FELOENE® brand piroxicam
capsules, CATAFLAM?® diclofenac pofassium tablots, VOLTAREN?® diclofenac
sodium delayed release tablets, VOLTAREN®-XR diclofenac sodium extended
releasa tablets. or ENBREL® etanerecept products.

[0076) Examples of other agenls used to treat inflammations, especially
theumaloid arthrtis include Immunosuppressants, such as GENGRAF™ brand
cyclosparine capsules, NEORAL® brand cyclosporine capsules or oral solution, or
IMURAN® brand azathioprine tablete or 1V injection; INDOCIN® brand indomethacin
capsules, oral suspension or suppositories; PLAQUENIL® brand hydroxychloroguine
sulfate; or REMICADE® infiimab recombinant for IV injection; or gold compounds,
such as auranofin or MYOCHRISYINE® goid sodium thiomalate injection.

[0077] In a preferred embodiment of the present invention, at least one compound
of the present invention is administered with at least one opiold snalgesic in
accordance with the methods previously described herein to treat pain. it has been
found that the compounds of the present invention, when administerec with at least
one opioid analgesic, such as morphine, have such beneficial effects as

synergistically decraasing pain perception, increasing the duretion of pain relief,
and/or decreasing adverse side effects.

[0078) The compounds of the present invention, including compounds of formula
(. (1), (), and phanmaceutically acceptable salts thereof, may be administered
neal {(i.e., as Is) or in a pharmaceutical composition coniaining at lsast one

pharmaceuticalty acceptable camier. Thus, the prasent invention also provides
-27 -
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- " pha rmaceu"ﬂcal composilions cantaining a pharmacouﬂcany effective amount of at

jeast one compound of formula (1), (1), or (1), or phammacautically acceptable salt
thereof, and at least one pharmacsutically acceptable carrier. Preferred compounds
to ba present in the pharmaceutical compositions of the prasent invention Include
those compounds af formula (1), (1), (W), and pharmacautically acceptahle salis
thereof praviously described as being preforrad.  Pharmaceutically acceptable
carfiers are those that are compatible with the other ingredients in the {armulation
and biologically acceptable. The pharmaceutical compositions may be administered
to a mammat o treat a varlety of conditions that would benefit from Inhibkting th
NMDA receptor as previousty described hereln.

[0078) Pharmaceutical compositions usaful in ths present invention may be in any
form imown to those skilled in the art, such as in liquid or solid form. The proportion
of ingrediants will depend on such factors as the solubility end chemical nature of the
compound of formula {1), (1), (11). and pharmaceutically acceptable salts thereot, and
the chosen route of administration. Such compositions are prepared in accordance
with accepiable phamaceutical procedures, such as described in Reminglon’s
Pharmeaceutical Sciences, 17th edition, ed. Afonosa R. Gennaro, Mack Publishing
Company, Easton, PA (1885).

{o080] Pharmaceutical compasitions, in addition ta containing a therapeutically
efisctive amount of one or more compounds of the present invention and a
phammaceutically acceptable carrier may Include one or more other ingredients
known o those skifled in the art for formulating pharmaceutical compasitions. Such
ingredients include for example, flavoring agents, lubricants, solubilizers, suspending
agents, filers, glidants, compression aids, binders, tablet-disintegrating agents,
encapsulating materials, emulsifiers, buffers, preservatives, sweeteners, thickaning

agents, coloring agents, viscosity regulators, stabilizers or osmo-regulstors, or
combinations thereof,

{0081] Sofid pharmaceutical compositions preferably contain one or more solid
canders, and optionally one or more other additivas, such as fiavoring agents,
lubricants, solubllizers, suspending agents, fillers, glidants, compressiort aids,
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- Binders' or EDE-GISINtSgrating agents or an ancapsulsting malerial. Suilable solld

carmiers include, for example, calcium phosphate, magnesium stearate, taic, sugars,
lactose, dextrin, starch, gelatin, cellulose, methyl cellulose, sodium carboxymethyl
collulose, polyvinylpyrrolidine, low meiting waxes of ion exchange resins, or
combinations thereof. In powder pharmaceutical compositions, the carrier s
proferably a finely divided solid which is in admixiure with the finely divided active
ingredient. in tablets, the active ingredient is mixed with a carrier having the
necessary compression properties in suilable proportions, and optionally, other
additives, and compacted Into the desired shape and size. Sclld pharmaceutical
compositions, such as powders and tablets, preferably contain up 09% of the
active ingradient

[0082] Liquid pharmaceutical compositions preferably contain one or more
compounds af the prasent invention and one or more liquid camiers to form for
aexample solutions, suapensions, emuiglons, syrups, ellxirs, or pressurized
compositions. Pharmaceutically acceptable liquid carriers include for example water,
organic solvent, pharmaceutically acceptable olls or fat, or combinations therecf.
The liquid carier can contain other suitable pharmaceutical additives, such as
solubllizers, emuisifiers, buffers, preservatives, sweeteners, flavoring agents,
suspending egents, thickening agents, colors, viscosity reguistors, stabilizers or
asmo-reguiatars, or combinations thereof.

[0083] Examples of liquid carriers suitable for oral or parenteral administration
include water (preferably containing additives, such as cellulase derivatives, such as
sodium carboxymethyl celulose), alcohols or thelr derivatives (including monohydric
alcohols or polyhydric alcohols, such as glycols) or oils (e.g., fractionaled coconut ol
and arachis off). For parenteral administration, the camier can also be an olly ester,
such as ethyl aleate and isopropyl rmyristate. The iiquid camer for pressurized

compositiona can be halogenated hydrocarbons or other pharmaceuticaly
acceptabla propeliant.

[0084) Liquid phamaceutical compositions which are starlle solutions or
suspensions can be administered parenterslly, for example by, intramuscular,
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“Intraperitoneal, * “@pidural,” intrathecal, intravenous or subcutaneous Tjeciion.

Pharmaceutical compositions for oral or transmucossl administration may be elther
in liquid or solid composition form.

[0085] The compounds of this invention, inciuding compaunds of formuta (1), (i),
(M), and pharmaceutically accaptable salls thereof, may be administared rectally or
vaginally In the form of 2 conventional suppository. For administration by intranassl
or intrabronchial inhalation or insuffiation, the compounds of this Invention may be
formulated inlo an agueous of pariisily aqueous solution, which can then be ulilized
in the form of an aerosol. The compounds of this invention may also be
administered transdermally through the use of a transdermal patch containing the
active compound and a carrer that Is inent to the active compound, is non toxic to the
skin, and allows delivery of the agent for systemic absorption into the blood stream
via the skin. The carier may take any number of forms, such as creams and
ointments, pasles, gels, and occlusive devices. The creams arnd gintments may be
viscous liquid or semisolid emulsions of eithor the ol-In-water or water-in-oil type.
Pastes comprised of sbsorptive powders dispersed in petroleum or hydrophilic
patroleum containing the active ingredient may also be suitable. A varsty of
occlusive devices may be used to release the active ingredient into the blood stream,
such as a semipemmeable membrane covering a reservolr containing the active
ingredient with or without a carmrier, or a matrix containing the active ingredient
Other occlusive devices are known in the literature.

[0088] in another embodiment of the present invention, the pharmaceutical
composition, in addition to containing a compound of the presant invantion, including
compounds of formula (I}, (I1), (ll), and pharmaceutically acceplable salts theraof,
may also contain a therapeutically effective amount of one or mora pain relieving
agents as previously described herein; and/or a therapeutically effective amount one
or more other phanmaceutical aclive agents as previously described herein. Thus,
the present invention also provides a pharmaceutical composition containing a
therapeutically effactive amount of at least one compound of the presant Invention
and a therapeutically effective amount of at least one pharmacsutical active agent,
such as a pain relieving egent as previously descrbed. For axample, the
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pharfr‘nao;u'h;r':o’;pgsgo; mﬁ;;naontaln ona or more pain refieving agents that

includes an opioid analgesic.

[0087] Preferably, tho pharmaceutical composition i in unit dosage form, such as
tablets or capsules. In such form, the composition is sub-divided in unit dose
containing appropriate quanlites of the active ingredient, including compounds of
formula (1), (1), (1), end pharmacsutically acceptable salls thereof. The unit dosage
forms can be packaged composilions, for examplo packeled powders, vials,
ampoules, pre-filled syringes or sachets containing figuids. The unit dosage form
can be, for example, a capsule or tablet lself, or it can be the appropriate number of
any such compositions in package form,

[0088] Thus, the present invantion also provides a phamaceutical composition in
unit dosage form that contains a therapeutically effective unit doaage of at least one
compound of the present invention. As one skilled in the art will recognize, the
preferred unit dosage will depend on for example the method of administration and
the condition being treated. For example, a unit dosage for oral administration for

treating paln preferably ranges from about 20 mg to about 300 mg of the compound
of the present invention.

[0088] The prasent invention aiso provides a therapeutic package for dispensing
the compound of the present invention, including compounds of formuia (1), (11), (),
and pharmaceutically acceptable salts thereof, to a mammal being treated.
Preferably, the therapeutic package contains one or more unit dosages of the
compound of the present invention and a container contalning the one or more unit
dosages and labeling directing the use of the package for treating the condition, such
as pain, in a mammal. In a prefammed embodiment, the unit dose is in tablet or

capsule form. In a preferred embodiment, each unit dosage is in a therapeutically
effective amount for treating pain.

EXAMPLES
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[009”(')]' The following desctibes syntheses or exemplary compounds of Formula |
depicted by Scheme 1a, which is adapled from general Scheme 1 above.

Scheme Ta
N ‘j;(o o
};ﬁi z ~ o \—P’-o;
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Synthesis of intormediates
Dichioro vinyiphosphonate (1)

[0081] Trimethylsilyl bromide (150 mmoal, 23 g) wae added dropwise over 20
minutes to a solution of dimethyl vinylphosphonate (40 mmol, 6.12 g) in methylene
chioride (100 mL) under stiring and dry nitrogen at ambient temperature. Tha
reaction mixture was stirred for 3 hours at amblent temperature, evaporated under
vacuo to dryness and the rasidue stripped two times with toluene (2 x 30 mL). The
resultant faintly orange colored oll was subjected to vacuum (1 Torr) ovemight to
afford 10 g {~100%) of the skyl ester. The sliyl ester (39.6 mmol, 10 g) was
dissolved in methylene chioride (20 mL) and dropwise added o a suspension of
phosphorous pentachioride (80 mmoal, 16.7 g) in methylene chiaride (100 mL) under
stiring and exciusion of moisture. A miid exothermic reaction was noticed and the
mixture was stirred for about ane hour. The resulting clear solution was evaporated
in vacuo and the residue distilled under reduced pressure. The fraction distilling at
83-66°C and 16 Tomr gave 5.2 g (80%) of the title compound as coloriess oll.

Diathyl 3,3'{(vinylphosphoryl)bisfoxy)]dibenzoats (3)
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[0092] A solution containing ethyl-3-hydroxybenzoate (8 mmol. 1.328 g) and
triethylamine (8.3 mmol, 828 mg) in methylane chioride (50 mL) was added dropwise
at 0°C under stirring to a solulion of dichloro vinyiphosphonate (4 mmol, 0.58 g) in
methylene chiodde (20 mL). The reaction mixture was stired at embient
temperature far 24 hours, washed twice with water (40 mL each). The separated
organic layer was washed with brine, dried over magnesium sulfele, fltered and
evaparaled to dryness /n vacuo to yield 1.861 g (86-89%) of tho desired tile
compound. MS (APP|+): m/e 405 [M+H]".

2.6-Diuza-bicyclof5.2.0]non-1(7)-ene-8,8-dione (2)

[0093] A solution of 34-diethoxy-3-cyclobutene-1,2-dione (20 mmol, 3.4 g) in
methanol (80 mL) and a solution of 1,3-dlaminopropane {30 mmol, 2.23 g) in
methanol (80 ml.) were added dropwise in a paralle! fashion over 10 minutes under
dry nitrogen at ambient temperature to methanot (130 mL) under vigorous stirring.
Stirring was continued ovemight after which the preciplated product was fittered and
washed with ice-cold methanol (10 mL), The obtained faintly yellowish powder was

dried in vacuum (1 Torr) fo yield 2.9 g (88-95%) of the desired title compound; mp
335°C. MS (ES-): m/e 161.1 [M-HT.
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EXAMPLE 1:
Diethy! 3,3'-[({2-[&,9-dloxo-2,5-diazabicydo[5.2.0]non-1(7)-an-2-yl]ethyl} phosphoryl)
bis{oxy)dibenzosle COOE

9]

S RO
N
N

COOEt

[0094) A suspension of 2.6-diaza-bicyclo[5.2.0)non-1(7)-ene-8,9-dione (2) (4
mmol, 608 mg) in N,N-dimethylformamide (60 mL) was treated under dry nitrogen
and under stining with 60% sodium hydride in oft (4.1 mmol, 164 mg). After 30
minutes at ambient temperature the yallow reaction mixiure was cocled to 0C and a
solution of diethy] 3,3'§(vinylphosphoryl)bis{oxy)]dibenzoate (3) (4 mmol, 1.618 g} in
N,N-dimethytformamide (30 mL) was added at once under vigorous stirring. The
reaction mixture was then stimed at ambiant temperature overnight, concentrated in
vacua and tha residue partitioned betwsen 5% aqueous ammonium chioride solution
and ethyl acetate (2 x 60 mL). The organic layers were washed with brine, driad
over magnesium sulfate, fitered and evaporated to dryness. The residue (>1.5 g)
was flash chromatographed on shica gel (60 g). Elution with 2% methanol in
chloroform afforded 800 mg (27%) of the desired title compound as a whits powder:;
mp 1168-7°C. MS (ES+). m/e 557.2 [M+H]"

EXAMPLE 2:
Diethy! 2,2{({2-[8,0-dioxo-2,6-diazabicycio[5.2.0]non-1(7)-en-2-yllethyl} phosphoryl)

bis{oxy)ldibenzoate
EtO0OC
C O
I
HN N

Ve v :
EtO0C
{0095] This compound is prepared in accordance with the synthesis of Example 1

but starting from diathyl 2,2{{vinylphosphonA)bis{oxy)idibenzoate.
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DidhylptlI:i'-a[E{z-[B,Q-dioxo-z.G-dlazablcydo[s.z.OInon-‘l (7)-en-2-yijethyl} phospharyl)

bis{oxy)]dibenzoate
COOEt
el
R=0
HN N—/— \0

: 'COOEt

[0096] This compound Is prepared in accordance with the synthesis of example 1
but starting from diethyl 4,4'{(vinylphosphoryl)bis{oxy)ldibenzoate.

EXAMPLE 4:
Bis{4-acstylphenyl) (2-[8,9-dloxo-2,8-dlazabicyclo[5.2.0Jnon-1(7 )-en-2-yllathyl}

phosphonate
COCH;
0 O
/0
R=0
W W

L
COCH

[0087] This compound is prepared in accordance with the synthesis of example 1
but starting from vinyl-phosphonic acid bis-{4-acatyl-phenyl) ester.

EXAMPLE 5:

Bis(3-acetylphenyl) {2-{8,8-dioxo-2,6-dlazabicyclof5.2.0]non-1(7 -en-2-yllethyl}
phosphonate

COCH,
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[(1098]'l This c;mpound is prepared in aooordanoe with the synthesis of Example 1

but starting from vinyl-phosphonic acid bis-{3-acetyl-phenyl) ester.

EXAMPLE 6:
Bis(2-acetyiphenyl) {2-18,9-dioxo-2,6-diazabicyclo[6.2.0non-1(7)-en-2-
yijethyfjphosphonate

I;‘(

H,coc: :

[0099] This compound is prepared in accordance with the synthesis of Example 1
but starting from vinyl-phosphonic acid bis-(2-acetyl-phenyl) ester.

BRIEF DESCRIPTION OF BIOLOGICAL TEST PROCEDURE(S) AND SUMMARY
OF RESULTS.

[0100] Exemple 1 was synthesized and subjected to testing as described below.

SUBJECTS

(01011 Individually housed Spraque-Dawley rats had frae access to rat chow and
water. A 12-h light/12-h dark cycle was in effect (lights on from 8:00 am to 6:00 pm).
Animal maintenance and research were conducted in accordance with the guidelines
provided by the National Institutes of Health Committee on Laboratory Animal
Resourcas. These subjects were used in the tests below.

Procedume — Prostaglandin Ez-induced thermal hypersensitivity:

[0102] The terminal 10 cm of the tall (rat) was placed inlo a thermos boltle
comalning water warmed 1o 38, 42, 46, 50 or 54 *C. The latency in seconds for the
anime! to remove the fail from the water was used as a measure of nociception, if
the animal did not remove the tall within 20 sac, the experimenter removed the tail
and 8 maximum latency of 20 sec was recorded.
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[0103] Following the assessmant of basgline thermal sensilivity, thenmel

hypera=ngitivity was producad by 8 50 ub injaction of 0.1 mg of prostsglendin £,
{PGE;) i the tarminal 1 ¢m of the tail. Tempearaiums-afiact curves were ganarated
bafore (baseline) und 30 minules after the PGE; Injection. Previous studies in other
apecles {8.g., monkays; Brandt, ef aL, J. Pharmacol, Exper. Ther. 296:939, 2001}
arxl mesulla from the current study demonsirate that POE prothices & dose- end

time-dependant thermal hypersensltivily thet peaks 15 min after injection and
dizsipaies after 2 hours,

[a104] The sbitty of the compounds fu reverse PGExinduced tharmal
hypemaensitivity wee.asssssed using a sihgis dose $mecourse procaduyre. Under
thia procedure, & singfe doge of the compotind 10 be tested was adminfstered orally
{PO} 10, 30, 100 or 300 min before the Inleclich of PGEz. Taclila sensitivity was
assessad 30 min after PGEs injection.

Data Anaiyals ~ The temparatura fhat produced a halF-maximal increese In the il
withdrewsl 1atancy (e, Tyw) wes calcuiated from esch temperature-sffoct curve,
The Typ was delermined by intetpolation froem a ne drawn between the point above
and e point below 10 sec on the tempersture-affect cunve, For these shidies,
thermel hypersensitivity was dafined as a lefiward shift in the temperature-sfiect
curve and a decreasa in the Typ value. Reversal of tharmal hypersenciivity was
defired As a retum i basefine of lhe tamperaturs-affect curve ard the Ty value and
was calculated according 1o the following aguation:

%WMPE= (Tg™* 2% - (T X100
(™) — {T1g )

In which T.oo"""®2 | the Ty alter a drug in combination with PGE;, T;p o & the
T4 after PGE; alone, and T,¢™**™ is the Tip Under control condilions. A % MPE
value of 10¢ indicakes 8 complete retum to the baseline thamal senaitivity obsenved
without the PGE; Injaction. A value of grealer than 100% Indicates that the
eompound tested reduced themal sensittvity maore than fhe baseline themmal
sansitivity without the PGE;z injection.

- 27 -
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[0105) Results: Example 1 of the presenl invontion was effeclive in reversing
PGEzx-induced thermal hypersensitivity by 40% at a dose of 10 mg/kg p.o.

[0108] When ranges are used herein for physical properties, such as molecular
weight, or chemical properties, such as chemical formulae, all combinations and
subcombinations of ranges specific embodiments therein are intended t© be
included,

{01071 The disclosures of sach patent, patont application and publication cited or
described in this document are hereby incorporated herein by reference, in its
antirety.

[0108] Those skiled in the arl will appreciate that numerous changes and

modifications can be made to the preferrad embodiments of the invention and thal

such changes and madifications can be made without departing from the spirit of the

invention. 1t le, therefore, intended that the appended claims cover all such
quivalent variations as falt within the true spirk and scope of the Invention.

nnnzy
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What is claimedls: = - . NPeNZL

1. A compound of formula (i) or a pharmaceutically accaeptable salt thersof:

0\\ /0
e °R|
HN N—A—R=0
\
OR,
Rs Ry
()]
wherein:
A is alkylenyl of 1 to 4 carbon atoms, or alkenylenyl of 2 to 4 carbon
atoms;

_ R: and R: are, independently, hydrogan, or Cy to Cy aryl optionally
substiluted with 1 to 2 subatituents, indspendently, selected from the group
consisting of -C{O)Rs, halogen, cyano, nitro, hydroxyl group, C;-Cg alkyl
group, and C,-Cq alkoxy group,

with the proviso that at least one of Rs and R; is not hydrogen;

R Is, independently, hydrogen, -ORy, alkyl, aryl, or hateroaryl,

R4 Is hydrogen, alkyl, aryl, or heleroaryl,

Rs and R; are, indepandently, hydrogen, alkyl, OH, alkoxy, or Cs to Cy
aryl;

wherein any Ra o Rs group having an aryl or heteroaryl maiety can
optionally be substituted on the aryl or heteroaryt moisty with 1 1o about 5
substituents, independently, selected from the group consisting of halogen,
cyano, nitro, hydroxyl, Ci-Ca alkyl, and C-Cs alkoxy.

2. The compound of claim 1 wherein at least one of R; and Rz Is

K

3. The compound of claim 2 wherein the other of Ry and Ry is hydrogen.

-39-
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11.

12,

13.

14,
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The compound of claim 1 wherein R, and R; are bolh /©—<:

The compound of any one of caims 1, 2 and 4 wherein Ry and R are
identical.

The compound of any one of claims 1 to § wherein each R; Is, independently,
hydrogen, alkyl, arvl, or heteroaryl.

The compound of claim 6 wherein Rj is alkyl.

The compound of any one of claims 1 to 5 wherein each R is ~OR,, where
each R, is, independently, hydrogen, alkyl, aryl, or hetercaryl.

The compound of claim 8 wherain alkyl is ethyl.

The compound of any one of claims 1 o 11 wherein A 18 ~«{CH2)\~ and n is 1
fo4.

The compound of claim 10 whereln nis 2.
The compound of any one of claims 1 to 11 wherein Ry and Ra are the same.
The compound of daim 12 wherein Rg and Ry are each hydrogen.
The compound of claim 1, wherein the compound of formula (I} Is:

diethyl 3,3'-J({2{8,9-dloxo-2,6-diazablcyclo[5.2.0jnon-1(7)-en-2-yi]ethyl}
phosphoryl)bis(oxy)]dibenzoate;

diethyl 2,2'-J({2-{8,9-dioxo-2,8-diazabicyclof5.2.0]non-1(7)-en-2-ylJethy}

phosphoryl)bis{oxy)ldibenzoate;

-40 -
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Aettigr *.a4({2-18 9-dioxo-2,6-drazabicycio]5.2.0jnon-1(7)-en-2-yljethyl}
phasphoryl)bis{oxy)]dibenzoate;

bis{4-acetylphenyl) {2-{8,9-dioxa-2,8-diazabicyclo[5.2.0Jnon-1(7)-en-2-
yilethyfiphosphonate;

bis(3-acetyiphenyl) {2-[8,9-dioxo-2,8-diazabicyclof5.2.0]non-1(7)-en-2-
yilethyi}phosphonate;

bis{2-acelylphenyl) {2-{8.9-dioxo-2,8-dlazabicyciof5.2.0Jnon-1(7)-en-2-
Vijethyl}phosphaonate; or

a pharmaceutically acceptable salt thereof.

A compound of formula (Il) or pharmaceutically accaptable salt thereof:

0\ IO
_ /0R1
HN N/\/ P\=0
OR,
Rs Rg

(1)
wherein:

R1 and Rz are, independently, is hydrogen or .~ i Rs;

with the proviso that at least one of R; and R; is not hydrogen;
Ra is hydrogen, -ORy, alkyl, aryl, or hetercaryl;
Ra4 Is hydrogen, alkyl, aryl, or hetercary;

" Rs and Rg are, independently, hydrogen, alkyl, hydroxyl, alkoxy, or Cg
to C; aryl;
wherein any R, to Ry group having an aryl or heteroaryl molety can
optionally be substituted on the aryl or heteroaryl moiety with 1 to about 5
substituents, independently, selected from the group consisting of halogen,
Cyano, hitro group, hydroxyl, C1-Cq alkyl, and C,-Ce alkoxy.

Tha compound of elaim 15 wharein Rs and Rs are the same.

PCT/USINSNISNE  , ann . -
’
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17. The compound of claim 15 whorein Rs and Ra are hydrogen.

18. The compound of any one of ciaims 15 to 17 wherein Ry and R; are

LK

and each Ry is, independently, hydrogan, alkyl, aryl, or heteroaryl.

18. The compound of any one of claims 15 to 17 wherein R, and Rz are

R; is -ORy; and each Ry Is, independently, hydrogen, alkyl, aryl, or
heteroaryl.

and

20. The compound of claim 19,
whersein each R; is ~“ORy4, and
each Ry Is identical.

21. A compound of formula (Ill) or a pharmaceautically acceptable salt thereof:

o 0
Ry
HN N/\/P\=°
U OR;

111)]
wharein:

¥
R, and Rz are, independently, hydrogen or R ;

with the proviso that at Isast one of Ry and Rz is not hydrogen; and

-42.
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23.

24.

. .. . ) .4 fipne q
“Rs 15 Rydrogefi. dixy:, A, or heteroaryt,

wherein any aryl or heleroaryl molety can optionally be subsiituted on
the aryl or heteroaryl molety with 1 to sbout 5 substiluents, indepandently,
selected from the group consiating of halogen, cyano, nitro, hydroxyl, C1-Cs

alkyl, and C+-Cs alkoxy.

A compound of formula (IIl) or pharmaceutically acceplable salt thergof:

0 o
PR
HN N7 N\ARCO
OR,
(n)

whereln:

1
R; and Rz are, independently, hydrogen or /©—<:

with the proviso that at least one of R; and Rz is not hydrogen;

Rj is ~ORy; and

Rq is hydrogen, alkyl, aryl, or heteroaryl;

wherein any aryl or heteroaryl molety can optionally be substituted on
the aryl or hetercaryl molety with 1 to ahout 5 substituents, independanty,

selected from the group consisting of halogen, cyano, nitro, hydroxyl, Cr-Cs
alkyl, and C+-Cq alkoxy.

A composition comprising at least one compound of any one of claims 1 to 22.

A method for making a compound of formula (I) or a pharmaceutically
acceptable salt thereof as defined in claim 1, sald method comprising the step
of reacting a compound of formula (2):

-43-
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25.

26,

27,

28

29,

.8 nﬂﬂeg

Rs Rg

(2)
or a pharmaceutically acceptable salt thereof, with a compound of formula (3):
O-R,

A“""%o

0-Ry
@)
where A Is alkenyl having 2 to 4 carbon atoms ar alkynyt having 2 to 4 carbon
atoms, under conditions effective to form a compound of foomula (I) or a
pharmaceutically acceptable salt thereof.

The method of daim 24, further comprising the step of isolating a compound
of formula {1) or pharmaceutically acceptable sait fhereof from said reaction.

The method of claim 24 or claim 25 further comprising the step of treating said
compound of formula (2) with a base.

The method of claims 28 whereln said base Is sodium methoxide, potassium
t-butoxide, or sodium hydride.

The method of any one of claims 24 to 27 wherein said raacting is conducted
in an aprotic solvent.

The method of daim 28 wherein said aprotic solvent Is N,N-
dimethyiformamide or teirahydrofuran.

The meihod of any one of claims 24 to 29 wherein said compound of formula
2 is made by reacting a diaminoalkane of formula

HaN X N

Ry Rg

-44 -
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The method of claim 30 wherein sald protic solvent is methanol, ethanol, or a
combination thereof.

The method of any one of claims 24 to 31 wherein the reaction of the
compounds of formula (2) and (3) is carried out al & lemperaiure from about
0"C to about 50°C.

The method of any one of claims 24 to 32 whersin the compound of formula 3
is made by reacting in an aprotic solvent a compound selacted from the group

X
- IR1 R3 . ] A‘r-f(.o
consiating of HO” ' * HO” * and combinations thereof, with X
wherein A, is C-C; atkenyl or C:~C, alkynyl; and
X is halogen.

The method of claim 33 wherein X is Cl.
The method of any one of claime 24 to 34 whareln A is (CH2), and nis 2.

The method of any one of claims 24 to 34 wherein R; is, independently,
hydrogen, alkyl, aryl, or heteroaryl.

The method of any one of claims 24 to 34 wherein R; is ~OR..

A method for making a compound of formula (1) or a phamaceutically
acceptable sall thareof as dellned in claim 1, wherein said method comprises
the steps of reacting & disubstituted diaminoelikane derivative of formula (8):

Pg‘b IA\ R‘
N N° "F=0
e

(8)
-45 -
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. ~evein Y18 b protécting group, wim a dialkoxysquarate of formula (1):
R » NNPN§Y

30.

40,

41,

42.

43.

(1)
wherain R is alkoxy. In @ suitable solvent to yield @ tri-substituted

diaminoalkane derivative of formula (7).

R‘--O
—07 SN
o=?—n
O ; end
7)

deprotecting and cyclizing the tri-substibted diamincalkane derivetive of
formula (7) to produce said compound af formula (I).

The method of claim 38 wharein said solvent comprises acetonitrile.

The method of caim 38 or claim 38 wherein sald deprotecting is canied out
using a protic acld.

The method of claim 40 wherein said protic acid is trifluoracetic acid.

The method of claim 41 wherein said deprotecting Is performed in an aprotic
solvent.

The method of claim 42 wherein said aprotic solvent is methylene chloride.

The method of any one of claims 38 to 43 wherein said cyclizing Is performed
using an organic base.

-46-
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47,

48,

49,

51.
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The method of claim 44 wherein said organic base is a tertiary amine.

The method of claim 45 whenain said tertiary amins is triethylamine.

The methud of any one of claims 38 to 46 further comprising the step of

isolating a compound of formula (I) or a phamaceutically acceptable salt
thereof.

The method of any one of claims 38 to 48 wherein sald disubstituted
diaminoalkane derivative of formuta (6) is prepared by:

reacting a compound of formula (3):
D"R|
A =0

bk,

&Y
wherein A is CxC4 alkenyl or grc. alkynwyl, with a mono-protected
diaminoalkane of formula (5):

58

at ambient temperature and in an aprotic solvent.

Tho method of claim 48 wherein sald reacting step comprises adding a
compound of formula (3) to a mono-protected diaminoalkane of formula (5).

The methad of claim 38 wherein A in the compound of formula | prepared is
(CHa)handnis 2.

The method of claim 38 wherain R; is, independently, hydrogen, alkyl, aryi, or
heteroaryl.

The method of claim 38 wherein Rz is <OR,.

A product prepared by the process of any one of claims 22 to 52.
-47 -
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55.

57.

A pharmaceutical composition, comprising at least one pharmaceutically
accepiable carrier; and at least ane compound of any one of claims 1 10 22, or
a pharmaceutically acceptable salt thersof.

A method for treating at least one condition in a mammal selaected from the
group consisting of cerebral vascular disorder selected from the group
consisting of cerebral ischemia, cerebral infarction, cerebral vasospasm;
cerebral trauma, and combinations thereof; muscufar spasm: a convudsive
disorder selected from the group consisting of epilepsy. status epilepticus,
and combinations thereof; hypoglycemia; cardiac amrest; asphyxia anoxia:
spinal chord injury, and combinations thareof, which comprises administering
to said mammal

& therapeutically effective amount of at least one compound of any one
of dalms 1 to 22, or a pharmaceutically accepiabie salt thereof,

A method for treating at least one condition in a mammal selacted from the
group consisting of glaucoms, diabetic end organ complications, and
combinations thereof, which comprises administering to said mammel
therapeutically effactive amount of at least one compound of any one of
claims 1 to 22, or a pharmaceutically accoptable salt thereof.

A method for trealing at leasl one condition in a mammal selected from the
group consiating of anxiely disorder, mood disorder, schizophrenia,
schizophreniform disorder, schizoaffective disorder, and combinations thereof,

which comprises administering to said mammal a therspeutically
effactive amount of at least one compound of any one of claims 1 to 22, or a
pharmaceutically acceptable sait thereof.

The methed of clalm 57,

wherein: .

sald amdety disorder Is panic aitack, agoraphobia, panic disorder,
specific phobia, social phobia, obsessive compulsive disorder, postiraumatic
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sitedd™ disofddr, acule sbess dlsonder, goensroized anxiety disorder,

acparation ardety disorder, substance-induced anxiety disorder, or a
combinafion thereof,

aaid maood disarder Is bipelar disordar:

saio depresaive dicorder B major depressive disorder, dysthymic
disorder, aubsatancs-induced mood digorder, or & combinalion thersof, and

sait mood episode Is major depressive aplzode, manic apisode, mbed
eplsade, hypomani; episods, or a combination theteaf.

A method for treating et lanst one neurodeganerative disorder in a mammal
golected from the group comsisting of Parkinson's dissase, Huntingdon's
disease, Alzheimer's dissasa, amyotrophic lateral sderosis, chronic demantla,
cognitva impeirment, and combinations  thareof, which comprlses
administering b =aid mammal a therapeutically effsctive amount of at mast
ane compotnd of any one of claima 1 lo 22, ar a pharmacautically accaptabla
salt theneof.

A methid for treating at least cne condition in a memmal seslecied from the
group cansieling of Inflammalory diseases; fibromyalgia; camplications rem
herpes zoetar; pravenfion of ftolaance o gpiate analgesia; withdriwal
symptoms from addiclive drugs, and combinalions thereof, which comprisas
adminsienng o sald mammal e therapautically effeciive amount of at least
one compound of any one of clalms 1to 22, or a pharmaceutlically acceptable
salt therect.

A method for trealing pain in a mammal, which comprises adminiaterdng to
gald mammal a therspeutically effective amount of at least ane compound of
any one of claims 1 1o 22, or a pharmaceutically accepiable salt thereof.

A method acoording to claitm 81, further comprrising the step of;
administering a therapeulically effective amount of at least one pain
relieving agent,

rnsy
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63. A method according to claim 61 or claim 62,

wherein sald pain is neuropathic pain; cancer pain; visceral pain
associated with pancreattis, abdominal region, pelvic region, or perineal
region; musculoskelelal pain associated with lower or upper back, spine,
fibromylagia, temporomandibular joint, or myofascial pain syndrome; bony
pain associated with bona or joint degenerating disorders; headache; or pain
asaociated with infections, sickle cell anamia, autoimmune disorders, multiple
sclerosis, dental procedures, burns or inflammation; or a combination thereal.

64. A method according to daim 63,

wherein said pain comprises neuropathic pain and is associated with at
least one of diabetic neuropathy. peripheral neuropathy; post-herpatic -
neuraigla; trigeminal neuraigla; lumbar radiculopathy; cervical radiculopathy; .
fibromyalgia; glossopharyngeal neuralgia; reflex sympathelic dystrophy;
casualgia; thalamic syndrome; nerve root avulsion; nerve damage cause by
injury selected from the group cansisting of phanlom [(imb pain, reflex
sympathetic dystrophy, postthoracotomy pain and combinations thereof;
cancer; chemical injury; toxins; nutritional deficiencies; viral infection, bacterial
infection, and combinations thereof.

65. A method according to claim 61 ar ctaim 62,
wharein said pain is assoclated with small fiber neuropathy, large fiber
neuropathy, peripheral neuropathy, or central neuropathy.

6868. A method according to daim 61 or claim 62,
wherein said pain is post herpetic neuralgia.

67. A method according to claim 61 or claim 62,
wherain said pain is post-surgical pain.
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DERIVADOS DE ACIDO [2+(8,9-DIOX0-2,6-DIAZABICICLO[5.2. O]NON-1(7)-EN-2-
ILYALQUILIFOSFONICO Y METODOS DE PREPARACION DE LOS MISMOS

La presente invencitén se reflere a derivados del acido [2-(8.9-dioxo-2,6-
diazabicicio[5.2.0]non-1(7)-en-2-alquillfosfénico y a métodos de preparacion de
los mismos. Los compuesios de la prasente invencién son particularmente uLiiles
como antagonistas del receptor de N-metil-D-aspartato (NMDA).

El glutamato y el aspartaio juegan papeles dobles en el sistema nervioso
central como aminoécidos esenciales y como los principales neurotransmisores
excitadores. Exislen al menos cuatro clases da receptores de aminodcidos
excitadoras: receplores NMDA, AMPA (4cldo 2-amino-3-(metil-3-hidroxiisoxazol-4-
iljpropanoico), receptores de kainatlo y receptores metabotropicos. Eslos recepiores
de aminodcidos excitadores regulen una amplia serie de eventos de senalizacion
que tienen impacto en las funciones cerebrales fisioldgicas. Por ejemplo, se ha
demostrado que Ia activacién del receptor NMDA es el evanto cantral que conduce
a la excilotoxicidad y a 1a muarte neuronal en muchas patoiogias, ademds de
ocasionar hipoxia e isquamia después de un lraumatismo craneal, ictus y después
de un paro candlaco. También sa saba que ol receplor NMDA juega un papel
imporianie en la plasticidad sindptica que sustenla muchas funciones cognitivas
supersiores, iales como ta memoria y al aprendizaje, en ciertas rutas nociceptivas y
en la percepcién del dolor. Ademas, clartas propledades de los recepiores NMDA
sugleren que pueden estar implicados en la informacién-procesemiento en el
cerabro que sustenia la propia conscencia.

Los receplores NMDA esian localizados a lo largo de todo el sistema
nervioso central. Los receplores NMDA son canales de cationes de apertura por
ligando que modulan ¢l fkjo de lones de sodio, potasio y calclo cuando se aclivan
por glutamato junto con glicina. Estructuraimente, se cres que el receptor NMDA
esld compuesio por canales heteromuliméricos que contianen dos subunidades
principales denominadas NR1 y NR2. Estas subunilades contienen un sitio de
union a glicing, un shjo de unién a glutamato y un siio de unién a pollamina. Para Ia
subunidad NR1 se han identlficado muitiples variantas de empaime, mientras que
para Ia subunidad NR2 se han idenlificado cuatro tipos de subunidades Individuales
(NR2A, NR2B, NR2C y NR2D). El receptor NMDA también contiene un sitio de
widn a Mg"' siluado dentro del poro del londforo del complgjo recsplor
NMDA/canal, que bloquea el fiujo de iones.
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Una evidencia preclinica y clinica sustandlal Indica qua los inhitideres dal
receglor de M-melikD-asparizioc (NMDA) tienen potenclal terapéutico para iratar
numerosoe traslomos. Los trastomos qua aa ¢onsideran regponsables de |a
inhiblddn de los racepiares NMDA incluyan drastormos cerebrovasculares (ales

§ como isquemia cerebral (par @jemplo, lctus) o infarto carebral ue ocaslona Lna
sefie de afeccones fales como iclus tromboambdico o heamorragico, o
yasorspasmo cerebral; Waumalismo cerebral; eapesme muscular;, v iestomos
convulgivos fales como epllepsia o eslado epiléplico. Temblén pueden usarse
antagoniastas del recepior NMOA para prevenir [a folerancia a la enalgesia por

10 opidceos o para ayudar a conlralar 08 siniomas del sindrome de abstinenda de
drogas adicivas.

La lavestigaciin de compusslos e los dlliimos anos ha identlficedo varios
amtagonistas dal racgptor NMDA que se han usado en estirdlos clinicos en senas
humanos y animalas para demostrar ka prueba de concapto para el ratamiento de

15  una diversidad de trastomoa. La dificuliad para darmoatrer ka utilidad cllnica de los
antagonistas del receptar NMDA ha skio gangraimente ka carencla e selectividad
de los antaganistas por un sublipo da receptor NMIDA yio sv actividad bLioldgica
cuando se dosifican por via orel. Por Io tanio, conlinde 18 bisgqueda de antagoniatas
del racaplor NMEA que =ngan selectivided de subtipo who eficacesa por via oral.

20 DESCRIPCION DE LA INVENCION

En una reallzaciin. la inventidn proporcions compuestas de femmule () o
una sal farmacéulicamente aceptable de kas msmos:

o] O
i
HN N—A—P—O
ﬂRz
Rs Rg
()]
en la que:
25 A es Alquilenilc de 1 a 4 Stomos de carbong o alquenieniic de 2 a 4 dtomos
de carbono;

R, ¥ Ry son, independientsrnenta, hidndgens o un arilo C, a C;
opcionalmente sushhido oon 1 a 2 sustiuyentes  seleccionados
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independlentement= enlre el grrpo consluldo por -C{OWRa, hakbgetwy, ciano, nitro,
hidroxilo, alqullo ©,-0¢ y alcax Cy-Cy:
" con la condicion de qua &l menos uno de R, ¥ Rz no sea hidrigeno;

R: es hidrdgeno, -OR,, akpile, anlo o heteroarllo, v

R & hidrgeno, algullo, arflo & hetandarilo,

R, ¥ Ry son, independiantamernts, hidrigeno, alquilo, OH, alcoxi o arlko Cs &
Cn

donda cuzlquier grupo R & Ry que lizne un reslo axilo o heterexilo puede
estar opclonaimenta suglituida em &l resip arke o hetarcarlo oon 1
aproximadamente S susttryentes seleccionados indepandientemenie entre al grirpo
constivido por haldgano, dene, nitro, hidroxio, alquile C,-Ca y aloox! C-Cs

En elgunas realzaciones adidonales, 8 Invencidn proportiona compuesios
de ranula (11} 0 una sal farmacéulicamente aceptable Jo los misnmos

Hos
\7(/ 2

Rs Rs
(i

an ka que:

/G< n
R, ¥ Ra son, independiantemenie, hidnigeno o Rg .,

con |a candcion da que al menos uno de R, ¥ R nd saa hidrdgeno;

R3 e& hidrégann, -OR,, alquily, arflk o hetercarilo,

R, es hidrdgeno, alquilo, arlo o heteroario,

Rs ¥ Ry 500, Independiertementa, hidrbgene, alkquila, OH, alcoxi o arla Cs A
- donde cualguler grupo Ra a Re g liene un reste aslo o heteraarilo pusde sstar
apcionalmente ausituido o el resto adlo o hetertAdls con 1 a aproximadamermie S
sustituyentes selaccionadnas Indepandenigmente entre o grupd constiluido por
halégeno, cfano, nikrg, hidrosdlo, alqullo G=Cy v alcoxi CrGe.

En algunas realiaciones adicionsles. Ia Invenclin incluye compuesios de
fiemule (11} 0 una sal Farmacévticaments acepiable de loe mismoa:

ANARS
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&n la que:

l.,f\ P
R, y Ry scn, independientementa, hidrdgena o /d_{ Ry j

con ka condicion de que al menos una de R, ¥ R: no sea hidnigano;

R, =3 hidrigeno, alguilo, arfde o heteraaidle, ¥

donde cusiquier resio erio ¢ hetércarilo pusde estar opclonalmerrs
sustiuido en el resio arlle o heteroarlo ¢on 1 a aproximadamente 5 sustihnyenles
selaccionados independientaémente entre el gnpe constitvide por haldgeno, deno,
nilro, hidroxllo, alqulio C,-Cg y alcod € -Cy.
10 En olras reallzaciones, la invencidn proporciona un compuesio de Grmula

(i) & una el farmacéuticamanta aceplable de los miamas:

0 O

Lo

Ry

,/\/ P.,\=ﬂ

DR,

iy

an k& quac

/@{
R, ¥ Rz son. idependientemente, hidrogena o - H

13 con BB condicién de que al menos uno de Ry ¥ Rz no sea hidrégeno;
R a5 -ORy;

R4 @9 hidrégeno, alqullo, aflo o hetenparila; ¥

donde cralquier rostc arilp ¢ hetargarile puade =slar opclonalmende
sushiuido en el resto arilo o heteroarlio con 1 a8 apraximadements 5 sustituyanies,
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Indepandientemenie, haldgeng, cleno, nitw, hidroxilo, akjuile C;-Cq o alcox] Cr-Co.

En otras realizaciones, la invencln proporcona una compesicidn que
comprende & menos un compueslo de formmuba (1), (L, {ll) y =saes
famaciuticamenle acepiables del mismo, oomo & he deeorito anteriommenda.

En aignas reaizaciones adidonales, lo invencion propocdiona méiodos
pare preparar Ios compuestos de [Grmula (8, (I}, {1 y sales farmacduticamests
acepiables de los mlamaos, comprendiendo dicho métodos [as atapas de:

hager reascionar un compliestn da drmula (2)

)=¢
HN NH

e

Ra Rs
{2
o una xal famnmacauticarmente ecaplalde del mismo, con un compuéaslo de fbnmuala
{31
Ry
A—P=0D

o-Ra;

@3

e la que A; 66 alkquenllo que Hera da 2 8 4 dlomos de cafond & alguinile
qua liene 2-4 atomot de carbonp, en condiciones eflcaces para formar un
compuesio de férmuls {1), © una sal farmaciuticomente aceplable dal mismo.

En algunas reallzaciones addonales, la Imencdn proparciona mélodos
para preparer un compuesto de térmula (1), {11}, {lll) ¥ sales farmacdulicamente
gceptablas dal migmo, qua comprandan Ins atapas de:

Irakar un derivxio diaminpalcans disustiilda da formula (@)

0—Ry
- .
NP

&N |a que Fy &6 un grupo piolectar, ¢an un dialcoxiescusarato de fGnmula (1)
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(N
en b que R es alcoxi, preferiblements alcoxi C,-C,, en un discvente
adecuado para producir un derivado diaminoalcano ir-sustituido de fomula (7)

R—Q
= P
Lot S
Y

@

desproieger y ciciar el derivado diaminoaicano tri-sustituido de fémmula (7)
para produck un compuasio de férmula (1).

En otras realizaciones, la invencidn proporciona un producio preparado
mediante cualquiera de los procesos antarores.

En olras realizaciones, la invencidn proporciona una composicion
farmacéutica que comprende una cantidad terapéuticamente eficaz de al menos un
compuaesto de fdrmula (1), (I1), {(I11) y salas farmacéulicamente aceptables del mismo,
como se ha descrilo anteriormeante.

En olras realizacionas, la invencién proporciona métodos para iratar al
menos una afeccidén en un mamitero seleccionada entre el grupo constituido por
trastorno oérabrovasalar selsccionado entre el grupo constituido por isquemla
cerebral, infarto cerebral, vascespasmo cergbral y combinaciones de los mismos;
traumatismo cerabral; espasmo muscular, un trastomo convuisivo seleccionado
entre &l grupo constituido por epilepsia, estado epiléplico y combinaciones de los
mismos; hipoglucemia; paro cardiaco; anoxa por asfixia; lesién en la médula
aspinal y combinacliones de los mismos, que comprenden la etapa de:

adminisirar a dicho mamifero que lo nacgsita una cantidad eficaz de al
menos un compuasio de farmula (1), (1), () y sales farmacéuticamente aceptables
del mlamo, como se ha descrilo antedormente.

En olras realizaciones, la invencién proporciona métodos para tratar @l
menos una afeccidn en un mamifero saleccionada antre al grupo conslituido por

LLLE
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glaucoma, complicaciones dlabéticas de 6rganos diana y combinaciones de los
mismos, que comprenden |a etapa de:

administrar a un mamifero que lo necesita una cantidad eficaz de al menos
un compuasio de (Grmula (1), (), (lI)} y sales farmacéuticamente aceptables del
mismo, como s ha descrito antariormente,

En otras reallzaciones, |a invencidn proporciona métodos para tratar al
menos una afeccidn en un mamifero seleccionada entre @l grupo constituido por
trastomo de ansledad; trastomo del estado de &nimo, esquizofrenia; trastorno
esquizofreniforme; trastomo esquizoafectivo y combinaciones de los mismos, que
comprenden la etapa de:

administrar a un mamifero que lo necesita una cantidad sficaz de al menos
un compuesto de formula (1), (), (lil) y sales farmacéuticamente aceptables del
mismo, como $e ha descrilo anteriormente.

En otras realizaciones, la invencidn proporciona métodas para tratar al
menos un lrastomo neurodegenerativo en un mamifero, salsccionado entre el grupo
constituido por enfermedad de Parkinson, enfermedad de Huntington, enfermedad
de Alzheimer, asclerosis lateral amiotréfica, demencia cronica, deterioro cognitivo v
combinaciones de los mismos, que comprénden |a eiapa de:

administrar 8 un mamifero que lo necesiia una cantidad eficaz de al menos
un campuesto de formuta (1), (I). (i) y sales farmacéulicamente aceptables del
mismo, como sé ha descrito anteriormente.

En ofras reafizaciones. la invencidn proporcions métodos para tratar al
menos una afeccidon en un mamifero seleccionada entre ¢l grupo constituido por
enfermedades inflamatorias; fibromiaigla: complicaciones de herpes zoster:
prevencion de Ia tolerancia a la analgesia por opiceos; sindrome de abstinencia de
drogas adictivas y combinaciones de 1os mismos, que comprenden la etapa da;

administrar a un mamifero que lo necesita una cantidad eficaz de al menos
un compuasio de férmula (1), (1), (1) y sales farmacéuticamente acaplables del
mismo, como 3¢ ha descrito antariomente.

En ofras realizaciones, la invencion proporciona métodos para tratar el dolor
en un mamifero, que comprendsn la etapa de:

administrar 8 un mamifero que lo necesita una cantidad eficaz de al menos
un compussio de f6rmula (1), (1), {lll) v sales farmacSuticamenta acapiables del
mismo, como se ha descrito anteriormente.

En algunas realizaciones, los compuestos de férmula (II) son compuestos de

ANne?
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férmula (1) preferidos.

En dentas realizaciones, ios compuestos de férmula {lil) son compuestos da
formula (1) preferidos y, a su vez, compuestos de férmula (1) preferidos.

A menos que se indique otra cosa;

El término "alquilo”, como se usa en esite documento, se reflere a una
cadena de hidrocarburo alifdtica que tiene de 1 a 12 dlomos de carbong e incluys,
pero sin limhacion, cadenas lineales o ramificadas tales como metilo, etilo, n-
propio, isoprapilo, n-butlio, isobutilo, sec-butila, t-bulllo, n-pentilo, isopentllo, neo-
pentilo, n-hexio e isohexiio. La expresidn alquilo Infedior se reflere a un grupo
aiquilo que tiene de 1 a 3 atomos de carbono. En algunas realizaciones de la
invencidn, al alquilo o3 preferiblementa C, a C;, y més preferiblemente C, a C,.

E! término “alquiienio”, como se usa en este documento, $e refiere a un
grupo alquilo de unidn (o grupo alquilo bivalenta), por ejemplo, -CHy- 0 {CH;)z-.

El término ‘alquenilo”, como se usa en este documento, se refiere a una
cadena de hidrocarburo, linsal 0 ramificada, alifalica, que tiene de 2 a 7 atomos de
carbono y que contiene de 1 a 3 dobles enlaces. Son ejemplos de grupos alquenio
grupos mono-, di- o poliinsalurados, lineales o ramificados. tales como vinilo, prop-
1-enllo, alllo, matalilo, bul-1-enilo, but-2-enilo ¢ but-3-enilo.

El término "alquenilenilo”, como se usa en este documento, se refiere a un
grupo aiquenio de unién (o un grupo alquenilo bivalente).

El témmino “alquinilo”, como se usa en este documento, sa refiere a una
cadena de hkirocarbura, lineal o ramificada, alifitica, que tlene de 2 a 7 dtomos de
carbono ¥y que puede contener de 1 a 3 lriples enlacas.

El Wénmino “acilo”, como 50 usa en este documento, se reflere al grupo R-
C(=0) en'el que R es un grupo alquilo de 1 a 8 dtomos de carbono. Por ejemplo,
un grupo acllo C; a Cr se refiers 8l grupo R-C(=0}) en el que R es un grupo alquilo
de 1 a 6 atomos de carbono.

El término “alcanosulfonilo™, como se usa en esle documento, se refiere al
grupo R-S(0).- en el que R as'un grupo alquilo de 1 a 6 dtomos de carbono.

El término *arilo”, como se usa en este documento, se reflere a un aniflo
mono- o bl-carbociclico, de 5 a 13 miembros, aromético, tal como fenilo © naftilo.
Preferiblements, los grupos que contienen restos arilo son grupos monociclicos que
tienen de § a 7 atomoas de carbono en el anilio. E! término heteroaric se refiere g un
anillo mono- o bi-cidlico, que contiene carbono, de 8 a 13 miembros, aromatico, que
tlane de uno a cinco hetarodtomos que pueden seleccionarse, independlentements,
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entre nitrégeno, oxigeno y azufre. Preferiblements, los grupos que contienen restos
heteroarilo son grupos monocicicos que tienen de 5 a 7 miembros en el anillo
donde de uno a dos miembros del anillo se seleccionan, independientemente, entre
nitrégeno, oxigeno o azufre. Los grupos que contienen restos arilo o hetercarilo
pueden eslar opcionalmente sustituidos como se define mas adelante o sin susfituir.

El tdrmino “aroilo”, como se usa en este documento, se refiare al grupo Ar-
C{=0)- en el que Ar es arilo como se ha dafinido anteriomments. Por ejemplo, un
resto aroilo Cy a C,, se refiare al grupo Ar-C{=0}- en el que Ar es un anillo
carbocidico, de 5 a 13 miambros, aromético.

El término “haiégena”, como se usa en aste documento, se reflere a Maar,
cloro, bromo ¢ yodo.

£l tdrmino “susiituido”, como se usa en este documento, se refiere a un
resto, tal como un rasto arlio 0 hatercario. que Uene de 1 a apraximadaments 5
susfiluyentes y mas preferiblemente de 1 a aproximadamante 3 susiiluyentes,
seleccionados independientemente entre el grupo constituido por halbégeno, ciano,
nitro, hidroxilo, alquilo Cy-Ce ¥ alcoxi Ci-Cy. Son sustituyentas preferidos haldgeno,
hidroxdlo o alquilo Cy-C,.

En algunas realizaciones de (a presente Invencién, Ry y Rs son
preferiblemente, independiantemente 0 a la vez, hidrégeno, alquio C,-Ce ©
hidroxio, y més preferiblemente hiirdgeno.

En otras realizaciones, A es preferiblemants un grupo alquileniio, {CH;).-,
donde n s da 1 a 3, més preferiblemente de 1 a 2 y aiin més preferiblemente 2

En otras realizaciones. R, y R son, indapendieniemente, hidrogeno o

En aligunas realizaciones, R, y R, son iguales. En olra

realizacién, R, y R; no son hidrégeno al mismo tiempo.

En atras realizaciones, Ry es independientemente hidrogeno, -OR,. alquilo,
arito o heleroario. En otras realizaciones més, R, es hidrdgeno, -OR, 0 alquilo C, a
Ca.

En otras realizaciones, R, es hidrégeno, alquilo, arllo o heteroariic. En otras
realizaciones més, R, es hidrégeno o alquilo C, a C,, por ejemplo etlio.

En otras realizaciones, R, y R; are prefariblements, independientemenis,
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hidrdgeno o : Ry, con la condicién de que al menos unode R, y Rz

no sea hidrégeno;
R, €5 independientemente hidrdgeno, -OR,, alquile, aril o heteraario y
R, es hidrogeno, alquilo, arilo 0 heteroarilo.
En otras ealizaciones més, R, y R; son preferiblements,

independienlementa, hidrégeno o Q :. con la condicidn de que &l

mencs uno 8 R, y R, no sea hidrdgeno;

R, es hidrégeno, -ORy, o alqulio C, a Cy; ¥

R; as hidrégeno o alquilo Cy a C.

En oiras realizadiones preferidas de la invendon, A es un grupo alquilenio
que tiene la fdmmula {CH,),-: n @s 2;

&

RiyRysonHo x

con la condicion de que al menos uno de R, ¥ Rs no sea hidrogeno;

R, 8s un grupo alquilo C, a Cq, preferiblemente metilo, 0 -OR,;

R, es un grupo alquio C; a C,, preferiblemente etllo.

En clerias realizaclones preferidas, tanto Rs como Rq son hidrdgeno.

En algunas realizaciones preferidas, el sustituyente carboniio sobre ol anliio
fenilo puede estar en la posicidn 2, 3 ¢ 4 del anillo fenio y, més preferiblements, en
la posicidn 3 del anillo fenilo {tal como en el primer compuesto preferido que se
muestra a continuacian).

Algunos sjemplos preferidos de compuestos de la presente invencidn
incluyen los siguientas:

3.3'{({2-{8.9-dloxo-2,8-diazabicicio[5.2.0]non-1(7)-en-2-
Hetil}fosiori)bis{oxi))dibenzoato de distilo (Ejempio 1);

2,2-{{{2-18,9-dioxo-2,6-dlazabiciclo[5.2.0inon-1(7)-en-2-
ifleti}fasforil)bis{oxi)jdibanzoato de dietlio;

4.4'-{({2-]8,8-diox0-2,6-diazabicicio[5.2 0jnon-1(7 )-en-2-
fleti}oaforit)bis{oxi)jdibenzoato de dletio;

{2-[8.8-dioxo-2,6-diazabicicio]5. 2.0lnon-1(7)-en-2-ljetli}foslonate de  bis(4-
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acatilfentio);

{2-{8.9-dioxo-2,6-diazabicicio[5.2.0lnon-1(7)-en-2-Hjelillfosfonalo de bis(3-
acstilfenilo):

{2-{8,9-dioxo-2,6-dlazabicicio{5.2.0)non-1(7)-en-2-ljetllfasfonato de  bis{2-
acetilfenilo);

o una sal farmacéuticaments aceptable de los mismos.

En olras realizacionas, la invencién propordona compuestos de formuta (1),
(), () y sales farmacéuticements aceptables de los miemos, donde uno de R. y
R; es hidrégeno.

Los compuasios de esta invencidn pueden contener dlomos de carbono
asimétricos y/o dtomos de f6sforo y, por lo tanto, pueden dar lugar a isbmeros
oplicos y diastarecisbmeros. Aunque se muesiran sin mencionar su estereoquimica
an 1a fommuda (D, (11) 6 (1), o una sal farmmacéuticamente aceptable da fos mismos,
la presanie invencién incluye tales isdmeros dplicos y diastereolsémaeros; asi como
los esteretisdmeros R y S racémicos y resuellos, enantioméricamente puras; y
lambién otras mezcias de los esisrecisémeros R y S y sales famacauticaments
aceptables de los mismos.

Cuando se da preferencia a un enantiémero, en algunas realizaciones éste
puede proporcionarse sustancialmsnte sin el enantidmero comespondients. Por lo
tanto, un enantibmero sustancialmente sin el enantibmero comespondiente se
refiere & un compueslo que se ha aislado o separado por técnicas de separacién o
56 ha preparado sin el angntidmero correspondients. La expresidn “sustancialimante
sin®, como se usa en este documento, significa que el compugsto se prepara con
una proporcidn significativamente superor de un enantibmero. En realizaciones
prefaridas, el compuesto se prepara con al menos aproximadamente un 90% en
peso de un enantidmero prefarido. En otras reallzaciones de la invencion, al
compuesto se prepara con al menos aproximadamente un 98% en peso de un
enantibmero preferido. Los enantimeros preferidos pueden aislarse a partir de
mezclas racémicas mediante cualquier método conocido por los especialistas en la
técnica, incluyendo cromatografia liquida de aita resolucion (HPLC) y la formacidn y
cristalizacion de sales quirales o puaden prapararse por los métodos descriios en
este documento. Véase, por ejemplo, Jacques, et al., Enanfiomers, Recematas end
Resolutions (Wiley interacience, Nuava York, 1981); Wilen, 8.H., ef a/,, Tetrahedran
33: 2725 (1977): Ellel, E.L. Stereochemistry of Carbon Compounds (McGraw-Hill,
NY, 1962), Wilen, S.H. Tables of Resoiving Agents and Oplical Resolutions pag.

ﬂPﬂRB
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268 (E.L. Elig, Ed., Univ. of Notre Dame Press, Notre Dame, IN 1972).

Un especialista en la lécnica también apreciara que es posible la existencia
de tautdmeros de f&rmula (1}, (Il) o (Ill) y sales facrmacéuticamente acepiables de los
mismos. La presente invencidn incluye todos estos Wauldmeros incluso aungue no
se muestren en las formutas (1), (I y (lIl}, y sales farmacéuticamente aceplables de
los mismos.

Los compuestos Utiles en la presente invencién tambidn incluyen sales
farmacéuticamente aceptables de ks compuestos de férmula (1), (1) o (lll). Por
"sales fanmacéuticamente aceptables” se entiends cualquier compuesto formado
por la adicibn de una base farmacéuticamente aceplable y un compussio de
formula (1), (Il o (IN) para formar la sal comespondients. Por la expresidn
“farmacéuticamente aceptable” se enfiende una sustancla que es aceplable para
uso en aplicaciones farmacduticas desde una perspecliva loxicolégica y que no
interacciona de forma adversa con el ingrediente activo. Preferiblemente, las sales
farmacéuticamente acaptables son sales de metales alcalinos (sodio, potasia, Etio)
o de melales elcalinotérreos (caicio, magnesio) de loa compuesios de #drmula (i),
(i) o (N, o sales de los compuestos de drmula (1), (II) o () con cationes
farmacéuticamente aceptables derivados de amoniaco o de una amina bésica. Los
ejemplos de eslos Glimos incluyen, pero sin fimitacién, amonio. mono-, dF ©
trimetilamonio, mono-, di- o trietiamonio, mono-, di- o tripropitamonio (iso y normal),
elildimetilamonio, benciidimetilamonio, cicichexilamonio, bendlamonio,
dibencilamonio, piperidinio, morfolinio, pinofidinio, piperazinio, 1-metilpiperidinio, 1-
isopropiipinolidinio, 1,4-dimeftiipiperazinio, 1-n-butipiperidinio, 2-metilpiperidinia, 1-
etll-2-metilpiperidinio, mono-. di- o trietanolamonio, tris-(hidroximetil)metiamonio o
feniimonostanolamonio.

Los compueslos de la presente invendén, Incluyendo los compuestos de
tormula {1). () y (1), y las sales farmacéulicamente aceptables de los mismos,
pueden prepararse de acuerdo con los slgulentes esquemas y mélodos:
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Esquema 1
HaN R NH2 X
- » H A é?
h | 2 !
Re i
/ R,
0 HO” R R
2
M N—N—stal Ry HO”
bR, 3 4

Los compuestos de formula general (1) pueden prepararse
convenientementa como 86 muesira en el Esquema 1. De esla manera, la reaccidn
de un diamincsicano con un dialcoxiescuarato (1) en un disolventa prético
adecuado, tal como metanol, etanol y similares, a una temperatura que varia de
aproximadamente 0°C a aproximadamente 50°C, preferblemente a una
temperatura que varia de aproximadamente 20°C a aproximadamente 30°C,
proporciona el intermedio bicidico de formula (2). Por "disolvente adecuada” se
entiends un disolvente en el que son al menos parciaimenta solubles (anto la amina
como el escuarato y con el que no reacciona sustanciaimente ninguno de ellos.
Tipicaments, ol fiempo de reaccidn es de aproximadamente 10 haras @
apraximadaments 25 horas y mis preferiblemante de aproximadamente 12 horas a
aproximadamenta 18 horas.

En algunas realizaciones preferidas, el diaminopropano as 1,3-
diaminopropano. En algunas realizaciones preferidas, R @8 alcox C, a C,. Més
prefariblemente, el dislcoxiescuarato es dietoxiescuarato, donde cada R es -OEL.
En algunas realizaciones, Rs y Ry son hidrdgenc al mismo Uempo. En otras
realizaclones, R, y Ry son, indepandientemente, hidrdgena, alquito, hidroxilo, alcox
o arllo C; a C,. Cada uno de los grupos aiquilo, alcox y arilo Cg 8 Cy puede estar
opcionalmente austituido como se ha analizado anteriormente.

E! anién del intermedio bicidico (2) puede formarse ponlendo en contacto
{2) con una base adecuada tal como un hidruro ¢ alcéxido, incluyendo, por ejemplo,



10

melbxdo sidica, -butdxido potssico, hidruro sédico o similares, en un disoivente
aprélico adecuado tal como N.N-dimetiformamida o tetrahidrofurano. Después, el
ani6n se trata con el intermedio de éster de fosfonato (3), donde praferiblemente Ay
es (CH.),. pero puede ser alquenilo C»-C, 0 alquinilo CxC,, y preferiblemento R, y

Rg son
Q_(

La mezcla se agita a lemperalura amblents duranle un perodo de
aproximadamente 10 horas a aproximadamente 28 horas, mas preferiblemente do
aproximadamente 12 a aproximadamente 18 horas. El compuesto deseado de
formula (1) se alsia de la mexcla de reaccidén usando técnicas de purificacién
adecuadas, tales como cromatografia uitrarrapida o cromatografia liquide de alta
presion.

El intermadio de éster de fosfonato {3) puede prepararse por alquilacién de
un compussto de formula (4) con un dihaluro de fosfono (i), donde X es un haluro,
A, es como se ha definido anteriormente y R, y Ry son.

en un disolvente aprifico adecuado, tal como dicdoromelanc o simiar, a
temperaturas que varian de aproximadamente 0°C a aproximadamenta 30°C. En
una realizacidn preferida, A, s (CHix ¥y X es Cl. El tiempo de meaccién es de
aproximadamente 10 horas a aproximedamente 25 horas y mas preferiblemente de
aproximadamente 12 hoas a aproximadamente 16 horas. Por “disoivente
adecuado” se entiende un disolvente en el que loé dos reactivos son al menos
parciaimente solubles ¥ con el que no reacciona ninguno de los dos reactives.
Prefsriblemente, a la mezda de reaccién se le ahade opcionalmente un eliminador
de acido (para que reacciona con el subproducto haluro de acido de la reaccidn), tal
como una amina orgdnica, en la reacclon para formar el intermedio (3).
Preferiblemente, la amina orgénica es una amina secundaria o terciarla y mas
preferiblemente una amina terclaria, ial como trietlamina.

arneq



10

18

Esquema 2
R -
” S
5 Ry
3
PRy
R H/Z(\ﬂ b,
Re g
R o)
Ry 0

1 o HN —A~—F=0 B
PO
Re
|

Como altemnativa, los compuestos de formula (1), (i), (l1), y las sales
farmacéulicamente aceptables de los mismos, pueden obtanerse como se muestira
on el Esquema 2 por la adlcidén de! intermedio (3), cuya preparacion se ha descrito
anteriorments, a un diaminoalcano mono-protegido (5), a temperatura ambiente y
en un disolvente aprélico adecuado, tal como tetrahidrofurano. E) diaminoaicano
puede mano-protegerse usando un grupo prolecior adecuado Pg, tal como t-
butoxicarbonilo. Preferiblemente, ol derivado de diaminoalcano disustituido (6)
resulfanie se frata a temperatura ambiente con un dislcoxiescuarato (1) en un
disolvente adecuado, tal como acetonitrilo, para proporcionar el derivado de
diaminoalcano ti-sustituldo (7). Este ultimo (7) se desprotags, por sjempio, usando
acido trifluorcacético sn un disolvente apritico adecuado, tal como cloruro de
metileno, después de lo cual 3¢ realiza la ciclacién usando, por ejempla, una basa
organica, preferiblements una amina terciaria tal como trietilamina en un disolvente
adecuado tal como acelonitrilo. Los especialisias en la técnica reconocerén
facimente grupos protectores adecuados que puaden usarse en esta sintesis.
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En los siguientes Efemplos se describen con detake sintesis mds
especificas de compuestos ejemplaras de la invencién.

Los compuesios de la presente invencién, que incluyen compuestes de
formuta (1), (11}, () y sales farmacéuticamente aceptables de los mismos, cuando
sa administran a mamiferos, son antagonistas de NMDA y, por lo tanto, son (Riles
para tratar una diversidad de trastornos que se benseficlan por la inhlbicion del
receplor NMDA en mamifaros. Por la exprasion “iratar” o “tratamienio”, como se usa
én esla documento, se entiende aliviar, Inhibir, prevenlr, mejorar y/o pallar el
trastorno al menos pardal o complelaments. Por ajemplo, “tralar” y “tratamienio”.
como se usan en esie documento. incluyen aliviar, mejorar 0 pallar parcial o
completamente la afeccidn en cuestibn. Ademas, por elemplo, se entiende que
“tratar” ¥ “ralamiento” incluyen inhibir {(es decir, prevenir) total o parcialments la
aparicidn del dolor.

El término "mamiferas”, como se usa an este documenio, se reflere a
animales vertabrados de sangre callente, talas como $910s humanos.

Por consiguients, la presents Invencldn proporciona métodos para tretar
afecciones en mamiferos que se beneficiarian de la inhibicidn del receptor NMDA y
que Incluyen administrar a un mamlifero que lo necesita una cantidad
terapéuticamente aeficaz de al menos un compuesto de fdrmuia (1), (i), (i) y seles
farmacéulicamenie aceptabies del mismo.

Aunque no hay intencién de limitarse por ninguna leoria, se cres que los
compuestos de la presenta invencion, daspués de la administracién a un mamifero,
foman el acido fosfonico comespondiente {(es decir, donde R, y/o Ry son
hidrogenos en la formula {I))- Se ha descublerto que, sorprendentiements, los
compuestos de la presente invencion tisnen mejor dlodisponibilidad que dichos
acidos fosténicos correspondientes cuando se administran por via oral a mamiferos.
Ademas, los compuestos de la presente invencién, después de la administracion a
mamifercs, tisnen caracteristicas Unicas de afinidad y selectividad por clerlos skios
de unién en el recaptor NMDA. Se cree que estas caracteristicas Unicas de afinidad
y selactividad proporcionan un tratamiento eficaz a dosls menores y/o producen
menos efectos secundarios a las dosis que proporcionsn &l {ratamiento deseedo.
Esto es pariicularmente evidente cuando la afeccidn a tratar es el dolor.

En ofras reglizaciones, la presanie invencion proporciona métodes para
{ralar una o més afecciones asociadas ¢con una anomallia de glutamato que incluyen
administrar por via oral a un mamifero Que lo necesita una canlidad
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terapéuticamente eficaz de al menaos un compuesio de férmula (1), (I), (1ll) y sales
farmacéulicamente aceptables del mismo. Como se usa en esta documento,
“asociado con” se refiere a afecciones producidas directa o indirectamante por una
anomalla de glutamato. "Anomalla de glutamato” sa reflere a cualquiar afeccibn
producida por una enfermedad o un trasiorno en el que estan implicados el
glutamato yfo sus recaptores como factores que contribuyen a la enfermedad o al
trastomo, Las afecciones que se consideran asociadas con una anomalla de
glutamato incluyen, pero sin imilacién, trastomos vasculares asociados con una
anomalla de glulamato, tales como trastomos cerebrovasculares que incluyen, pero
sin limitacidn, isquemia carabral (por sjemplo, ictus) o infarto carebral que ocasiana
una serle de afecclones tales como ictus tromboembdlico o hemorrdgico, o
vasoespasma cerebral; traumatismo cersbral; espasmo muscular, (rastornos
convulsivos, tales como epilepsia o estado eplléptico; glaucoma; dolor; trastornos
de ansledad, isles como alaque de pénico, agorafobia, trasiomo de panico, fobia
especifica, fobia social, trastomo obsesivo compulsivo, lrasiomo de estrés
postraumédtico, trasiorno de estrés agudo, trasiomo de ansledad generalizada,
trasiomo de ansiedad por separacidn o lrastomo de ansiedad inducddo por
sustancias; trastomos del estado de 4nimo lales como trasiomos bipolares {por
ejemplo, trastomo bipolar |, trastomo bipolar |l y trastomo ciciotimioo), trastornos
depresivos (por ejempla, trastomo depresivo mayor, lrastomo distimico o trastomo
del estado de animo inducido por sustancias), episodios del estado de animo (por
ejemplo, episodic depresivo mayor, episodio manlaco, splsodio mixio y episodio
hipomaniaco); esquizofrenia; trastorno esquizofreniforme; trastomo esquizouafeciivo;
deterioro cognitivo, lal como pérdida de memoria; y trastomos neurodegenerativos
crénicos tales como enfermedad de Parkinson, enfermadad de Huntington,
enfesrmedad de Afzheimer, esclerosls lateral amiolrdfica o demencla cronica
relacionada, por ejemplo, con la enfermedad con cuarpos de Lewy, enfermedad de
Alzheimer, demencia frontotemporal 0 SIDA. Con respecto a los {irasiornos
mentales indicados anterlormente, tales como esquizofrenia, trastornos del estado
de dnimo y trastornos de ansiedad, véasa an el Diagnostic and Stalistical Manuas! of
Mental Disorders, 4* edicion, Washinglon, DC, American Psychiatric Association
(1994) una descripcién més completa de cada uno de los trastomos mentales.

Otrss alecciones que se consideran relacionadas con anomaliaa del
glutamato Incluyen enfermedades inflamatorias; hipoglucemia; complicaciones
diabélicas de 4nganos diana; paro cardieco; anoxia por asfbda, tal como en
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situacién de casi ahogamiento, cirugia pulmonar y traumatismo carebral; y lesion en
Ia médula espinal. Los compuestos de la presente invencién también pueden
usarse para tratar la fibromialgla, el sindrome del iniestino irritable y complicaciones
de herpes zoster (herpea), tal como la prevencidn de la neuralgia posherpéfica. En
la presente invencldn, los compuestos también pueden usarse para prevenir la
tolerancia a la anaigesia por opidceos o para ayudar a controlar el sindrome de
abstinencia por drogas adictivas. De esta manera, la presenie invencién
proporciona métodos para tratar cada una de ias alecciones menclonadas
anledormente qus incluyen administrar por via oral a un mamifero que lo necesita
una canlidad terapéuticamente eficaz de al menos un compueslo de férmuda (1), (I
o {lll).

En una reatizacidn preferida, los compuesios Gtiles en la presents invencidn
se usan para tratar el dolor. El dolor puede ser, por ejempio, dolor agudo {de corta
durecién) o dolor crénico (recuirents o parsistente). E! dolor también puede ser
centralizado o periférico.

Los ejemplos da dolor que pueden ser agudos 0 ¢ronicos y que pueden
tratarse de acuerdo con los métodos de la presente invencidn incluyen dolor
inflamatorio, dolor musculossquelético, dolor dseo, dolor lumbosacro, dolor de
cuello o da ia parte superior de la espalda, dolor visceral, dolor somdtico, dolar
neuropatico, dolor por cancer, dolor producido por una lesidn o por una operacién
quirurgica, tal como dolor por quemaduras 0 dolor dental, o dolorea da cabeza., lales
como migrafias o cefaleas por lension, © combinaciones de esins dolores. Un
especialsta en la técnica reconocerd que estos dolores pusden solapar entre sl.
Por ejempio, un dolor producido por inflamacién también puede ser de naturaleza
visceral o musculoasquelética. '

£n una realizacidn preferida de ia presents invencion, ios compuestos dilles
en la presente Invencién, incluyendo los compuestos da formula (1), (I}, {If) y sales
farmacéuticamente acepilables de los mismos, se administran a mamiferos para
lralar un dolor crdnico, tal como el dolor neuropatico asociado, por ejemplo, con
leslones © con cambios patoldgicos en el sistema nericso central o periférico; dolor
por cancer; dolor visceral asociado, por ejemplo, con la regién abdominal, péivica
y/o parneal o con pancrealitis: dolor musculoeaquelético asociado, por ejemplo, con
la regibn lumber © cenvical. columna veriebral, fbromialgla, articulacién
lemporomandibular 0 sindrome de dolar micfascial; dolor 6seo asociado. por
ejemplo, con irasiornos dagenerativos da hueso o de arficulaciones, tales como
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oslecaririils, aririiz reumaiolde o estanosls espinal; dolores de cabeza lales como
migranas ¢ cefaleas por kensitn; o dolor asociado con infecciones, 1ales como VIH,
anemia de c¢élulas falcfommes, frasiornoe aulvinmunes, escierosis maMple o
inflamacion, tal coma osteoartrdda © artitis reumatolde,

En yna realzeclon mas preferida, los compueatos dliles an esta Invencion,
incluyendn log compuesécs de farmula {I), @), (M) v sales famacsuticamenis
ecepishles de los mBmos, o2 usan para iatar el dolor ardnlco gue es dolor
newrppatico, dolor visceral, delar mesculpesquelélico, dolor dses. dokyr por cAncar o
dolor inflamalevio & comblnacknes de os mismos, de acuerdn con los mélodoa
dascritos an esle documento. El doler Inflamatorio puede estar asociada con yna
diversidad de eslados médicos, \alas como oategartntis, artritis raumadoide, clrugla
0 lesiones. El dolor nevropdtkoo incluye dolor nauropatica pestférico, dolor
neurapéfico central 0 combinacionea da los mismoe. El dolor newopético pusde
esfar asoclado, par ejempln, can nevropefie diabélica, neursigia posheepética,
newslgia del trigéming, sindrome de dolor reglonal compleip, radiculopsalias
henbares o carvicales, fibtromialgia. neuralgia glosofaringes, distrofia simpatica
refleja, causelgia, sindrome telamico, awiskin de ralces nervipess, gammopalia
monocional de significado indelerminado (MGUS), newropatia, polineuropalia
deblda a sareoidosis, neuropatia relacionada con VIH producida por una diversldad
de causas, ial como por |3 medicacion usada para trater VIH, nevropatie parfidnica,
tal como newropatia perfitica con enfermedad de fejido canedivo, neuropatia
sehsorial pananaoplisica, polineuropatia amlioide familar, polineuropatia amilolde:
ndquirida, newppatia hersditaria, neuropakia con Insuficiencla renal, neurcpaiia
autondmica zensorial hereditaria, enfermedad da Fabry, enleriedad callaca o
l==itn nerviosa producida por lesiones qua producen una sensibilizackn periiérioa
y7o central, ial coma dofor de miembro fantasma, distrofia simp&iica refleja o dolor
poslorecolomia, cancer incluyende neurcpalias prodeSides por  aperkes
guimioterapauticos ¥ olros agentesd usados para trater @ enfermedad, lasiones
guimicas, toxinas, talea como nauropatia por arsénico, daficisncias meuricicnaies,
infecciones viricas © bacterlenas lales comu herpea o neurapatia relackonada oon
ViH, o combineclones de eslas afecclones, Los mélodos de wso para s
compueslos de gsta invercidn ademas incluyen tretamientos en los que el dolor
neuropalico es Una AfecCion secumdena & una mirecion metoetaalca, adibosis
doloroaa, quemaduras 0 esiados de dolor central relaclonedos com afecclones
talimicas.
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Los dolores neuropdlicos descritos anteriormente, en  algunas
circunstanclag, tambidn peedsn cleslficarse como "neumpailas dolorosas de fibras
pequeias” daley cond neuropetia sensorkal dolamea Kiopkilica de iras pequeias,
o "neurcpatias doforpaes de fibras orandes” lales como neuropatia desmisfinizanie
0 neuropella oxonal, 0 combinacliones de laz mismss. Estas neurnpalles &
describen con mas dedalls, per ejemplo, en J. Mendell, & & N. Engl J Mad. 20013,
B 1243-1268, que se incorporg ¢ este documsnto como raferencia en suU
totalldad,

Corno s ha menciomado praviamente, k& mélodos de |3 preasnte imancin
puadgn usarse para lratar dolores de naturaleze somdtica wo visceral. Por sjemple,
ol dolor gamético gue puede ratarse de ecuardo con les métodos da la presente
imvancian incluye dolores asociados con leslones estruclurales o de te|ldos blandos
ue s8 han praducido duranta una operacion quiringica, procedimientos darmales,
guemaduras © lealones corporales traumdaticas, Los elemplos de doloras viscarales
gue pueden tratarsa da acuerdao con 108 Métodos da [a presente invencldn incluyan
ko= lipos de dolor asociadoa o producidos por lraslornos de drganos intamos, tales
como collils ukxrosa, sindrome del inteeting kritable, vejiga iritable, enfermedad de
Croha, dolores reumatologicoe (eriralgiae), tumores, gestrtis, peancreatits,
infecclones de dnpanos o Irastornos del tracto bilier, @ combnaciones de esios
traetornca. Un especialsia an la técnica tamblén econocers que el dalor ralada de
acirerdo con loa meéodos de |8 presente invencién también puede estar relacionado
¢on esiados da hiperalgeeia, slodinia 0 ambos. Ademés. o dolor cndhlco puede
esiar asoclado a no a una sensbilizaciin perlférica o cenirmal.

Los compuestos (Hles &n esta Fvenckin, Incluyendo loa compuestos da
iérorwika {12, (I}, (I} y sal=e farmacduticaments acaptables de los miamos, tambidn
pueden usamma para tratar dolores agudos wo crénicos asociados con afecciones
relscicnadas con @ 5840 [emening, qua fambién pueden denominaee dolorgs
especificos del saxo femaning, Esle grupo de dalames Ineciuys 105 que padece
Cnicamenls o predominantements el sexo famanino, incluyends ¢l doler asociado
con la menslruackin, owlackin, embarazo ¢ parto, aborto, embarazo ecidpics,
mensiruacion retrdgrada, ruplura de un quista idlcular ¢ del cuemo liteo, Iritacidn
de viacerag pélvicas, fibroldes uterinoe. adenomiosle, endometriosis, infecclén e
inflamaddn, isquemia da Srganus pélvicos, obstrucclén, adheslones inte-
abdominales, dislorsion anatdmica de las vieceras palvicag, ab3cesds Dwvaricos,
pérdida de soporie péivico, tlumores, congeetién paélvioa o dolor reflalo da causas no
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ginecoldgicas.

Como sa ha mencionado previamente, sa entiende que el témino *tratar” o
"tratemienio”, como se usa en este documento, también incluye 1a inhibicién (es
dedr, prevencion) parcial o total de la aparicion de dolor. De ésla manera, Ios
compuestos de la presente invencion pueden administrarse a un mamifero antes de
que al mamifero experimente dolor para inhiblr parcial o totalments la aparicién del
dolor.

En algunas reslizaciones, l0s cornpuestos (tiles en la presente invencidn,
incluyendo los compuesios de formula (1), (), (lll) y sales fanmacéuticaments
aceptables de los mismos, pueden adminisirarse antes o durante un procedimiento
quinirgico para inhibir parcial o totaimente la aparicion de dolor asadiado con el
procedimiento quirirgico. En una realizacidn preferida, los compuestos Utlles en ia
presents invencion se adminisiran preferiblemente de aproximadamente 0,25 horas
a saprodmadaments 4 horas antes del procedimientd gquirtrgico. Para
procadimientoa quirimgicos de mayor duracién, la doslficacion preferiblements se
repite durante el procedimiento quirirgico aproximadamente cada Intervalo de
flempo correspondiente a la vida media (T+) in vivo del compuesto.

En otra realizacién de la presente invencion, se ha descublerto que la
administracibn de campuestos Uties en la presente invencién, incluyendo
compuestos de famula (1), (), () y sales farmacéuticamente acepiables de los
mismos, antes de un procedimienio quinimgico puede aumentar la potencia yfo
eficacia de otros agentes para aliviar el dolor, tales como analgésicos apiiceos (por
ejemplo, morfina) que se administran después dsl procedimienio quinirgico, y/o
puade reducir la canlidad de agenta para aliviar el dolor necesaria para tratar el
dolor quirlirgico posioperatorio. De esta manera, la presente invencién proporciona
métodos para tratar el dolor asociado con un procedimianto quiningico que Incluya
adminisirar antes o durante el procedimiento quinirgico un compuasto Utll en la
presente invencién, y administrar después 0 duranie un procedimiento quirirgico
una cantidad terapéuticaments eficaz de al menos un agente para aliviar el dolor,
tal como un analgésico opliiceo. En reafizaciones preferidas, los compuestos de la
presents invencién puedsn @dminietrarse a un mamifero lambién después del
procaedimiento quirirgico, preferiblemsnte en combinacién con dicho uno o més
agentes para aliviar el dolor. "Procedimiento quinirgico®. como se usa en este
documento, incluye todas las manipulaciones terapéuticas, de diagndstico yio
cosméticas. modificaciones, movimientos, radiaciones, ablaciones, alteraciones
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quimicas o fisicas en cualquier tejido, érgano o sistama corporsl incluyendo, pero
sin limitacion, la sangre, vasos sanguineos, grasa, piel. tejido conectivo, misculo,
drganos intemos, glandulas. hueso, cartilago, nenios. médula, faacia, meninges,
aparalo sensorial, cenebro 0 médula espinal. El procedimiento quirérgico incluye,
por ejemplo. procedimientos realizados en mamiferos usando téenicas quiningicas
més recientes, tales como laser. ultrasonidos y radiacién ademés de las lécnicas
més tradicionales.

En otra realizacion, los compuestos (fliles en la presenta invencion,
inciuyendo compuesios de fomula (). (). {lll) y sales farmacéuticameme
aceptablea de los mismos, puedan administrarse para Inhibir (0tal o parciaimente la
apariclén de ung afeccién con dolor neuropético. Por ejemplo, 68 compuestos de la
presente invencidn pueden administrarse 8 un mamifero con rfespo de desarroliar
una afeccién con dolor neuropdtico, tal como un mamifero que ha contraido harpes
0 un mamifero que $¢ esta tratando por un cancer.

Los compuestios de la presente invencidn pueden administrarse de cuaiquler
forma conocida por los especlalistas en la iécnica Incluyendo, por ejemplo, por
administracion oral o parenteral, tal como por administracién intramuscular,
iniraperitoneal, epldural, intratecal, Intravenosa, subculdnea, intramucosa, tal como
subfingual ¢ iniranasal, vaginal, rectal o transdénmica. En una realizacién preferida
de la prasente invencibn, los compuestos de la presents invencidn se administran
por via oral, intramucosa o intravenoss.

Los compueslos de la presente Invendén, que incluyen compuestos de
formula (1}, (1), () y sales farmacduticamente acaptables de los mismos, se
administran en una cantidad terapéuticaments eficaz al mamifero que necesila
tratamiento, Como se usa en este documento. “una cantidad terapéuticamenie
eficaz” es al menos la cantidad minima del compuesio o una sal farmacéduticamente
aceptable del mismo, que trata la alecdon en cuestidn en un mamifero. La cantidad
terapéuticamente eficaz dependerd de variables tales como la composicién
particular usads, la via de administracidn, la gravedad de los sintomas y el paciente
particular a tralar. Para determinar |8 cantidad terapéuticamentie eficaz del
compuesto a administrer, el médico puede evaluar, por ejemplo, los efectos de un
compussto dado de farmula (1), (I}, (Ill) y las sales famacéulicamente aceptables
del miamo en el pacients, aumentando graduaimenta ta dosificacion hasta qus se
consiga ol nivel deseado de alivio de los sintomas. Posleriormente puede
modificarse el régimen de dosificacién continuado para conseguir el resuitado
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deseado. Por ejemplo, en el caso de una dosificacién oral, preferiblements los
compuestos de la presente invencidn se aumentan graduaimente en un paciente en
una cantidad de 3 mg/kg a 1000 mg/kg hasta que se consiga el nivel deseado de
allvio de los sintomas. Posterlorments puede madificarse el régimen de dosificacion
continuado para conseguir el resultado deseado, slendo el Intervalo de dosificacion
oral prefariblemente de aproximadamente 20 mg/dla a aproximadamente 1200
mgidia. Pueden seguirse (écnicas similares determinando el Intervalo de
dosificacién sficaz para otras vias de administracién tales como Ia via Inlravenosa o
intramuscular, basdndose en los datos de blodisponibilidad.

En otra realizacidn de |a presente Invencion, los compueslos de la presenie
invendién, Incluyendo los compuesios de fémmula (1), (), (lll) y sales
farmacéuticamenta acepiables de los mismos, pueden administrarse a un mamifero
con uno o més agentes farmacéuticos activos distinics, tales como los agentes que
$e usan para lralar cualquier otro estado médico presents en el mamifero. Los
ejemplos de estos agentes farmacéuticos activos incluyen agentes para allviar el
dolor, agentes antianglogénicos, agenies antineopldsicos, agenies antidiabéticos,
agenteg anliinfecciosos o agentes gasiroinlestinales, o0 combinaciones de los
mismos.

Dichos uno 0 mas agentes farmacéuticos activos pueden adminlstrarse en
una cantidad terapéuticamente eficaz simultaneamente (ial como individualments af
mismo tiampo o conjuntamente en una oomposicidn farmecéutica) y/o
sucesivamante con uno ¢ més compuestos de la prasente invencidn, incluyendo
compuesics dg formula (1), (H). (Ill) y sales farmacéuticamenie aceptables de los
mismos.

E! método de administracion del olro agente farmacéutico activo puede ser
igual 0 diferente de la vie de administracién usada para los compuestos de Ia
presante invencion. Por ejemplo, los otros agentes farmacéuticos aclivos pueden
administrarse por administracion oral o parental, ial como, por ejemplo, por
administracién Intramuscular, intraperitoneal, epidural, Intratecal, Intravenosa,
intramucosa, tal como intranasal o sublingual, subcutanea o transdémica. La via de
adminigtracion preferida dependeréd del agenie farmacéutico sectivo particular
elegido y su via d¢ administracién recomendada conocida por los especialistas en
la téonica.

Puede encontrarse una lista més completa de agantes farmacéuticos activos
en ol Physicians' Desk Reference, 55* Edicién, 2001, publicado por Medical
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Bccnomics Co., Inc, Momtvala, NJ. Cada unp dn esina sgentea pusds
adminisiraree de acuerdo con lsg dosificacionee y regimenses lemapauticaments
elicaces conocidas en la técnica, tales como los descrilos para los pmducios
deserilos en el Physicians' Desk Reference, 55° Ediclén, 2001, publcada por
Medical Esonomics Co., Inc.. Montvala, ML

Enh una reafizaclin prefends de & presents imvencian, los compuestos de |2
presanta invencidn, incluyendo los compuestos de farmuola (I, (I}, {lll} ¥ las sales
famnacéuticamanta acaptablas de I'es mismos, puaden administarsa 8 un mamifero
con uno o meés agantes parg ativlar el dolor dislintoa para tralar &l dolor en un
mamifero. Por "agantes para aliviar el dolor" se enliende cualquler agenie qua trete
direcla o indirectamente sintamas de dolor. Los gjemplos da agentes indirecles
para abviar el dolor Incluyen, por ejamplp, agantaa atinliamatorios tales como
agentas antirrpumaticos.

Dichog Um0 o maAs agenies pam aliviar & dolor distintos pueden
adminietracee simulineamente (lal como Individuaimentz al miamo tempo o
conjuntaments @n yuaa composidiin farmacéutica} yio sucesivamenie con los
compuesins da lo presaale invéncion. Preferblemerta, o5 compuastos de ia
presemnis invancién ¥ dichos uno 0 mas agenies para eliviar &l dolor se administran
de 1al manera que los dos eshin presentes en &l cuerpo dal mamifero durante un
cierto petlodo de lempo pars imatar al dolor,

El método da adminislracian del olro agente para allvlar &l dalar puada aer
iqual o diferente de ta via de adminitracién usada para el compuesto de la
prasanie invencitn. Por ejempip, Ios oplaceos preferblements =2 administran por
via anal, intravanosa o inlramuscular.

Un espedalista en |2 whenica reconocera que la dosificacion del ofro agente
para sliviar el dolor adminisirado al mamiero depandarg del agenle para aliviar af
dolor particular en cuestién ¥ de La via de adminilracién deseada. Por consigulente,
el olro agente pars allvier &l dolor puede dosilicarme y administrarsa de acusrdo con
2= practicas cangcldas por los aspecialisias en la léorica, teles como lea desoritas
en referencles fgles como el Physicians' Desk Refaverce, 55 Edicion, 2001,
publicado por Medical Econombes Co., Inc., Montvale, NJ.

Los ejemplos de agenies para aliviar el dolor que puaden administrarsa con
al compuesio de la presenta Invencidn, induyendo compugstos de formula (1), (),
(th) y salas farmacditicamente aceptables de los miamoa, Incluyen snalgésicos,
ldes como analgésicos no nercolicos o analgdsicos naroblicos; agentes
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antiinflamatorics tales como agentes antiinflamatorios no esteroldecs (AINE),
estaroides o agentes antireumdticos; preparaciones para la migrafia tales como
agenies bloqueantes beta adrenérgicos, derivados ‘del ergot o isomeleptenc;
antidepresivos triciclicos iales como amilriptiting, deslpramina o Imipraming;
antigpildplicos tales como gabapentine, carbamazeping, fopiramalo, valproato
sédico o fenitoing; agonistas uy o inhibidores seleclivos de la recaptacion de
serotoninafinhibidores selectivos de la caplacién de norepinelring, o combinaciones
de ios mismos. Un especialista en I8 técnica reconaceré que algunos agentes
descrilos en 10 sucesiva actan para aliviar mitiples afecciones, tales como dolor ¢
inflamacion, mientras que otros agentes pueden aliviar sélo un sintoma, tal como el
dolor. Un ejemplo especifico de un agente que tiens muitiples propiedades es la
aspirina, donde la aspirina es anilinflamatoria cuando se adminisira a altas dosis
pero a dosis menores es sbio un analgésico. El agente para afiviar el dolor puede
incluir cualquier combinacidn de los agentas menclonados anteriormente, por
eiemplo, el agente para allviar ol dolor puede ser un analgésico no narobtico en
combinacion con un analgésico narchiico,

Los analgésicos no narclicos Ullles an la presente invencidn incluyen, por
ejemplo, saliclatos, (afes como aspiina, fbuprofenc (MOTRIN®, ADVIL®),
keloprofeno (ORUDIS®), naproxeno (NAPROSYN®), acetaminofeno, indomelacina
o combinaciones de los mismes. Los siemplos de agentes anaigésicos narcoticos
que pueden usarse en combinacidn con el derivado de ciclobuteno incluyen
anaigésicos opléceos (ales como fentaniio, sufentaniio, morfina, hidromoriona,
codeina, oxicovona, buprenorfina o saies farmacéuticaments aceptables des los
mismos © combinaciones de ésios. Los ajemplos de agentes anfiinflamatorios que
pueden usarse en combinacion con 1os derivados de clciobuteno incluyen, pero sin
¥mitacién, aspiring; buprofeno; ketoprofeno; naproxeno; etodolac (LODINE®):
inhibidores de¢ COX-2, tales como calecoxlb (CELEBREX®), rofecoxib (VIOXX®),
vaidecoxib (BEXTRA®), parecoxib. etoricoxib (MK863), deracoxb. 2-{4-etoxifenil)-
3-{4-metanosulionii-fenil)-pirazolof1,5-blplridazina, 4-(2-ox0-3-feni-2,3-
dihidrooxazol-4-l)hencenosuifonamida, darbufelona, flosulida, 4-{4-ciclohexil-2-
metl-5-oxpzoll)-2-flucrcbencancsulfonamida),  meloxicam, nimesulida, 1-
metisulfonk-4-{1, 1-dimetil-4-{4-flugrofanil)ciclopenta-2,4-dien-3-I)benceno, 4-1,5-
dihidro-8-lluoro-7-metoxi-3-{triffucrometi}-(2)-benzotiopitano(4, 3-c)pirazol-1-
N)bencenosulfonamida, 4,4-dimetl-2-feni-3-{4-matisutionliffenil)ciciobutenona, 4-
amino-N«{4-{2-fluoro-5-trifluorometll}-tiazol-2-il)-bencenosulfonamida, 1+{7-lerc-butil-
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2,3-dhidro-3,3-dimetil-5-benzofuranil)}4-cicloproplibutan-1-ona © sus  salas
fisiologicamente aceptablas, ésteres o solvatos; sulindac (CLINORIL®); diclofenac
(VOLTAREN®); phoxicam (FELDENE®), difiunisal (DOLOBID®). nabumelona
(RELAFEN®), axaprazina (DAYPRO®), indometacina (INDOCIN®); o esteroides,
{ales como solucitn oral de fosfaio sbdico da prednisolona PEDIAPED®, succinato
sddico de melilprednisolona pama inyeccion SOLU-MEDROL®, y jarabe de
prednisolona de marca PRELONE®,

Otros ejemplos de agentes antiinflamalorios usados preferiblemente para
tratar |a artritls reumatolde incluyen naproxeno, que esta disponible en el mercado
en forma de comprimidos de liberacion retandada EC-NAPROSYN®, comprimidos
NAPROSYN®, ANAPROX® y ANAPROX® DS y suspensién NAPROSYN® de
Roche Labs, ia marcs CELEBREX® da comprimidos de celacoxib, la marca
VIOXX® de rofecoxib, la marca CELESTONE® de betametasona, cépsulas de
penicilamina de la marca CUPRAMINE®, comprimidos de penicilamina de dosis
ajustable de la marca DEPEN®, la marca DEPO-MEDROL de suspension
inyeciable de acetato de metliprednisolona, comprimidos de leflunomida ARAVA™,
ia marca AZULFIDIINE EN-tabs® de comprimidos de Iberacién retardada de
sulfaselazina, cépsuias de piroxicam de la marca FELDENE®, comprimidos de
diclofenac potasico CATAFLAM®, comphimidos de lberacidn retardada de
diclofenac sOdico VOLTAREN®, comprimidos de llberacion prolongada de
diclofenac s8dico VOLTAREN®-XR o productos de eianercept ENBREL®,

Los ejemplos de olos agentes usados para tralsr Inflamaciones,
especiaimente l2 artritis reumatolde, inchuyen inmunosupresores tales como la
merca GENGRAF ' de cépsulas de cidosporing, la marca NEORAL® de cipsulas
0 solucidn oral de ciclosporina 0 comprimidos de azalloprina o inyeccitn IV de la
marca IMURANS;, cdpsulas, suspensién oral o suposiiorios de indomatacina de la
marca INDOCIN®; suffato de hidroxicloroquina de fa marca PLAQUENIL®; o
infliximab recombinante para inyeccion IV REMICADE®; o compueastos de oro, tales
como auranofin o inyeccién de tiomalato sédico de oro MYOCHRISYINE®.

En una realizacidn preferida de la prasents lnvencién, al menos un
compuesio de la presenie invencitn se adminisira con al menos un anaigésico
oplficeo de acuerdo con los métodos descrifos previamente para traiar el dolor, Se
ha descublerto que los compuestos de la presente invencién, cuando se
administran con al menos un anaigésico opkiceo, lal como morfina, tienen efectos
beneficlosos tales como una reduccién sinérgica de la percepcion dasl dalor, un
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aumenio de la duracidn del alivio dal dolor y/o una reduccién de los efectos
secundarios adversos.

Los compuesios de la presenies invencién, que incluyen compuestos de
formula (i), (11}, (NI) y sales farmacéuticamente aceptables de los mismos, pueden
administrarse en forma pura (es decir, tal cual) o en una composicidn farmacédutica
que contiene al menos un vehiculo farmacéulicamente aceptable. Do esta manera,
la presanle invencidn también proporciona composiciones farmacéuticas que
contienen una cantidad farmacéuticamente eficaz de al menos un compuesio de
férmuta {1), {J1) v (1) o una sal farmacéuticamente aceptable del mismo y al menos
un vehlculo famacéuticamente aceplable. Los compuestos que se prefiere que
esién presentes en las composiciones farmacéutices de la presente invencién
incluyen los compuestos de formula (), {il). (lll} y las salps farmacéuticamente
aceptables de los mismos descritos praviamente como preferidos. Son vehiculoa
farmacéduticamente aceptables los que son compatiblas con los demas ingredientes
de Ia formulacién y bicldégicamenie aceptables. Las composiciones farmacéuticas
pueden administrarse 8 un mamifero para iratar una diversidad de afacciones que
se beneficlarian de la Inhibicion del receptor NMDA como se ha descrito
previamente en aste documento.

Las composiciones famacéuticas (tiles en la prasente invencion pueden
estar en cuaiquier forma conocida para los especialistas en la técnica, tal como en
forma liquida o sdlida. La proporcién de ingradientes dependera de factores tales
como |a solubilidad y la naturaleza quimica del compuesto da Brmuta (1), (11}, (1l y
las sales fafmmncéuticaments aceplables del mismo, y la via de administracidn
elegida, Estas composiciones se preparan de acuendo con procedimisntos
farmacéuticos aceplables tales como los descritos en Reminglon's Pharmaceutical
Sclences, 17° ediclén, ed. Alfonoso R. Gennaro, Mack Publishing Company.
Easton, PA {1985).

Las composiciones farmacéuticas, ademas de contener una cantidad
lerapéuticamente eficaz de uno © més compuesios de la prasente invancidn y un
vehiculo famacéuticaments aceptable, pueden incluir uno 0 mas ingredienles
distintos conocidos para los especiallstas en la técnica para formular composiciones
farmacéuticas. Estos ingredientes incluyen, por ejemplo, agentes aromatizantes,
lubricantes, solubllizanles, agentes de suspension, cargas, deslizantes, adyuvantes
para la compresion, aglutinanles, agentes para disgregar comprimidos, materiales
de encapsulacién, ermulsionanies, lampones, conservantes, edulcorantes, agentes
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espesantes, agentes colorentes, reguladores de la viscosidad, esiabilizantes u
osmomeguladores, o combinaciones de los mismos.

Las composiclones farmacéulicas sdldas preferiblemente contlenen uno 0
mas vehiculos solidos y opclonalmente uno o més aditivos distinios, tales como
agentes aromatizantes, lubricantes, solubilizantes, agentes de suspension, cargas,
deslizanies, adyuvanies de compresién, aglutinantes 0 agentes para disgregar
comprimidos o un material de encapsulacign. Los vehiculos sdlidos adecuados
incluyen, por ejemplo, fosfato céicico, eslearato de magnesio, lalco, azicares.
lactosa, dextrina, almidon, gelatina, celutosa, metiicelulosa, carboximeticelulosa
sadica, polivinilpirroliding, ceras de bajo punto de fusidn o resinas de intercambio
idnico, o combinaciones de ios mismos. En las compasiciones farmacéuticas en
poivo, & vehiculo preferblemenie es un solido finamente dividido que esth
mezclado con el ingrediente aclivo finamente dividido. En los comprimidos, el
ingrediente activo se mezcla con un vehiculo que tiene las propledades de
compresién necesarlas en las proporciones adecuadas y, opcionaimente, otros
aditivos, y se compacia en [a forma y el tamafio deseados. Las composiciones
farmacéuticas sdlidas, tales como poivos y comprimidos, preferiblemeante contienen
hasta 89% del ingrediente activo.

Las composiciones fanmacéulicas liquidas preferiblemente contiengn uno o
més compuestos de la pmsenle invencién y uno o més vahiculos liquidos para
formar, por ejemplo, soluciones, suspensiones, emulsiones, jarabes, elixires o
composiciones presurizadas. Los vehiculos liquidos farmacéuticamente aceptables
incluyen, por ejemplo, agua, disolventes orgdnicos, grasas o aceiles
farmacéuticamente aceptables o combinacionea de los mismos. El vehiculo liquido
pueds conlenar otros aditivos farmacéulicos adecuados tales como agentes
solubilizantes, emuisionantes, lampones, congervanies, edulcoranles, agenies
aromatizantes, agentes de suspensién, agentes espesantes, colorantes,
reguladores de la viscosidad, estabilizanies u osmorreguladores, o combinaciones
de los mismos.

Los ejenplos de vehicuios liquidos adecuados para administracién oral o
parenteral incluyen agua (que preferiblemente contiene aditivos, tales como
derivados de celulosa, tales como carboximetiicelulosa sddica), alcoholes o sus
derivados (incluyendo alcoholes monchidroxdlicos o polihidroxilicos, tales como
glicoles) o acaites (por ejemplo, aceite de coco fraccionado y acelie de cacahuete).
Para la administracion parenieral, el vehiculo también puede ser un éster oleoso, tal
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coma oleato da atiio v midstalo de Isoproplie. El vehlcule liquido pare lae
composicionee presurizadas puvede ser un hidrocerhuro halogehado u oto
propulsor Farmacauticamente aceplable.

Las composiciones fammecduticas llquidas que $0n soluciones o
suspensiones sstériles puaden sdministrarse por via parenteral, por sjamplo, por
myeccldn  imramuscular, Intraperiioneal, epidural, intratacal, inlavencsa o
svbcutines. Las compogiciones fermacéulicas para administracidn oral o a lrewés
da kb mucosa pueden estar en una fonma de composician llquids o sclida.

Los compuestos de 8sla invencion, que Incluyen compueastos da farmula (1),
() () y sales farmacéuticamenta aceptablgs de los mismos, pueden
adminlsirarse por via reclal 0 vaginal an forma de un supasitoro commvencional. Para
la edminisiracién por inhalacidn ¢ insuflaciin intranasal o inrebrorxjuisl, los
compuestos de esta iwmndon pueden formularse en una solucidn acuosa o
parcialmente acucea qua después puede utilizarse an forma de un serosol, Los
compuestios de =aia Invencion tembién pueden adminlstranss par via fransdénmica
por media dal uso de vn parche Irangdérmico que contigng el compuesto activa y
un vahiculo gua e& inerte para &l compuasto aclivo, no e bxico pama ka pisl v
pormite |a Iberaclén el egente pama la absorcién sketémica an lz comlenle
sanguinéa & lrevés da la plel El wehicuk puede tener cualquiera de vardes formas
tales como cremas y pamadas, pastas, geles y disposiiives ocluaives. Las cremas y
pormadae puadan ser liquidos viecoscs o emulsiones serristides del lipo de aceite
£ agua o de egua en aceils. Tambkén pueden ser adecusdas pastas compuastas
da polvos absorbénles dispersos en peirdlec o petrdleo hiirdfllo que contiena sl
ingrediante acthvo. Pueden usarse diversos disposliivos oclusivos para Iberar gl
ingredienta activo en la corrente sanguines, tala: como wna membEne
sumipermaatle que cubre un depdsitc que contigns el ingredianta acliva con o sin
Ln vehlculo, 0 una matriz qua contlena al ingredlsnte activa. En la bibllografia se
conocen olros disposltivos oclualvos.

En olra realizacidn de la presente invencidn, la compoeicion famacautica,
adenss te contener un compugsto de le presenta invencidn, que incluya
compuestos de firmuia (1}, (I}, () ¥ esles fanmactticaments aceptables de los
mismas, Wmhién puede contener una cantidad terapéulicamesie eficez de uno o
mas agenies pama aliviar &l dolor como s desorios previamente en esle
documento, wo una cantidad terapéuSicaments aficaz de Uno o més agernies
farmacéiiicoe activis distimios camo los descriloe previamente en esta documento.
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De osta manera, la presente invencién también proporciona una composicidn
farmachutica que contiene una cantidad terapéuticamente eficaz de al menos un
compuesto de la presante invencion y una cantidad terapéuticamente eficaz de al
menos un agente farmacéutico activo, tal como un agente para aliviar el dofor como
s® ha descrito previamente. Por ejemplo, la composicion farmacéutica puede
contener uno o mas agentes para aliviar el dolor que incluye un analgésico opléceo.

Preferiblemente, la composicion farmacéutica estd en una forma de
dosificacion unilaria, tal como an forma de comprimidos © capsulas. En esta forma,
la composicibn se subdivide en dogsis unitarias que contienen cantidades
apropiadas del ingredients activo, que incluye compuestos de formuta (1), (ll). (Hi} y
sales famacduticamente aceptables de los mismos. Las formas de dosificadén
unitadla puedan ser composiciones envasadas, por ejempio, polvos envasados,
viales, ampolias, Jeringas relienadas previamente o sobres que confignen liquidos.
La forma de dosificacidn unitaria puede ser, por ejemplo, una capsula o un
camprimido o puede tener el numerc aproplado de cualquiera de estas
composiciones en forma envasada.

De esla manera, |la presente Invencion también proporciona una
composicion farmacdutica en una forma de dosificacién unitaria que contiene una
doslificacion unitaria terapéuticamente eficaz de al menos un compuestc de la
presente invencién. Como reconocara un especialisia en la técnica, la dosificacién
unifaria preferida dependers, por ejempio, del método de administracion y de la
afeccién a ratar. Por ejemplo, una dosificacion unilarla para adminigtracion oral
para lratar el dolor preferiblemente varla de aproximadamenie 20 mg a
aproximadamente 300 mg del compuesto de la presente invencion.

La presente invencién también proporciona un envase terapéutico para
dispensar el compuesto de la presente invencién, que Incluya compuestos de
formuta (1). (). (N) y sales farmacéuticaments aceptables de los mismos, a un
mamifero que se desea tratar. Preferiblemente, el envase terapéulico contiene una
o més dosificaciones unitarias dsl compuesio de la presente invencién y un
recipienie que contiene dicha una o més dosificaciones unitarias y una etiqueta que
indica al usa del envase para ratar la afeccidn, tal como el dolor, en un mamifero.
En una realizacién preferida, la dosis unitaria estd en forma de cdpsula o de
comprimido. En una resfizacion preferida, cada dosificacién unitaria estd en una
cantidad terapduticamente eficaz para tratar el dolor.

EJEMPLOS

. mmeg;
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A coninuacidn se describe Ia sintesis de compuesios ejemplares de
Formula | representados por el Esquenma 1a, que es una adaptacidn del Esquema
general 1 anterior.

Esquema 1a

Sintesis de Intermedios
Didlorovinilfosfonato (i)
Se ahadit gota 8 gota bromuro de trimetiisiiio {150 mmoi, 23 g) durante 20
minutos a3 una solucidn de dimetilviniifosfonato (40 mmol, 6,12 g) en cloruro de
10 metleno {100 mi) con agitacion y en una atmésfera de nilrdgeno seco a
temperatura embiente. La mezcla de reaccién se agith durante 3 horas a
temperatura ambiente, se evapord al vacio a sequedad y el residuo ss purgé dos
vaces can toluano (2 x 30 mi). El aceite resullante de color ligerameants anaranjado
se sometié a vaclo (133 Pa (1 Tom)) duranie una noche para proporcionar 10 g
15 (~100%) del éster slilico, El éster sliifico (39,6 mmol, 10 g) se disolvit en cloruro de
metileno (20 ml) y se afiadid gota a gote a una suspensién de pentacioruro de
(6sforo (80 mmol, 16,7 g) en cloruro de matileno {100 mi) con agilacidn y exclusién
de la humedad. Se produjo una reaccién exotémmica moderada y la mezcla sa agitd
durante aproximadamente una hora. La solucién transparente resultante se evapord
20 al vacio y &l residuo se deslild a presién reducida. La fraccion que se destild a 83-
68°C y a 2,13 kPa (16 Torr) dio 5,2 g (80%) de! compuesto del tilulo en forma de un
aceile incoloro.
"[{Vinifosfosil)}bis{oxd))dibenzoato de dietilo (3)
Una solucién que contenla 3-hidroxibenzoato de etilo (8 mmol. 1,320 g) ¥
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{ristilarming (8,3 mmad, 829 mg) en cloruio de metileno {58 mi) s& afedid gota a gols
& 0°C con agitacidn a una solucidn da diciorovinlifosfonato (4 mmol, 0,58 g} en
clonuo de mefflano (20 mi}. La mazcla da reaccién se aghd a lemperatura ambienie
durante 24 horas y s¢ lavh dos veces con agua (40 ml cada vez). La capa orgénica
separada s& lowd con salmuera, se secd sobre sulfato de megnesio, sa fllrd y ae
avapord a sequedad al vacio pare product 1,61 g (86-99%) dal compuesio del tiludo
deseado. MS (APPI+); mée 405 [M+H]*.

2 8-Diaza-hiciclo[5.2.0)nan-1{7 =eno-B.9-diona (2)

S¢ giaxdieron golta a pote y pardlelaments e solucion de 3 4-distoxl-3-
eiotikenc-1,2-diona (20 mmol, 3,4 g) en metanol (80 ml) ¥ une solucitn de 1,3~
diamincpropand {30 mmal, 2,23 g) en metanol (80 ml) durante 10 mimvics en una
aimosiera de nilrdgenc 2aco a tempershas amblerte a melanol (133 ml) con
egilacidn vigorosa, Le agitacian se continud duranta una nache, despuds da ko cual
al producle pracipkado so filind y se lavd con matancl enfrado con hlelo {10 mi). El
polvo ligaramente amadlanio obtenido se eaco al vacio (133 Pa {1 Tom)) para
product 2,8 g (B8-95%) del compuesta del Uiulo dessads; p.l. 336°C, MS [ES-L mia
154, 1 [M=HT.

EJEMFLO 1:
3,3=[{{2-]8.0-Dioxo-2,6-diazabicicio]6.2. 0]ron- 1 {7}-en-2-iNatffoeforil 1éa(Dd )]}
dibenzoate de dielilo

CODEt

0 0
”“U"’I
COOES

Una suspensin de 26-diaza-bickde[S.2 Onen-1(71eno-8,9-diona (2) (4
mmaol, 808 mg) en M.N-dimelilformamida (60 mil} se trabtd en una atmdsfera de
nirbgeno seco y con agkacién con hidruro sodico el 80% an acalta (4,1 mmal, 164
mg}. Desplds de 30D minutos o temperaturs ambients, B8 mezola de nraaccion
amerilla == anlid 8 0°C y se afadld de unn ver una soluoidn de 33-
[ivinilfosforifbis{cxi)|dibenzoato de distlo (3) (4 mmol, 1818 @ en HN.N-
dimeflformamida (30 mi} con agliacken vigonsa, Después, la mazcla da reacdon s=

R=0 |
\
0

B INAR7
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agité a temperatura ambiente durante una noche, se concantrd al vacio y el reskiuo
se repariid enire una solucién acuosa de cloruro de amonio al 5% y aceiato de etlio
{2 x 60 ml). Las capas orgdnicas se lavaron con salmuara, se secaron sobre suffato
de magnesio, se filtraron y se evaporaron & sequedad. El residuo (>1,5 g) se

5 somelid a cromalografia ultrarrapida sobre gel de sfiice (60 g). La elucién con
metanol al 2% en cloroformo proporciont 800 mg (27%) del compuasta del titulo
deseado en forma de un polvo blanco; p.f. 116-7°C. MS (ES+): m/e 557,2 [M+H]".
EJEMPLO 2:

2,2 {{2-8,9-Dioxo-2 6-diazablciclo[5.2.0}non-1(7)-en-2-lletilMosforil bis{oud)]-

10 dibenzoato da dietilo
EtO0C
Yause
o

L
e HN N—/—Po

5

Esle compuesto se prepara de acuesdo con la sintesis del Ejemplo 1 pero
partiendo de 2,2-{(vinlifosforil)bis{oxi)dibanzoato de dietiio,
EJEMPLO &:

15 4,4'{({2{8,9-Dioxo-2,6-diazabiciclo]$.2.0]non-1(7)-en-2-U]etilfosforil)bis{oxi)}-

dibanzoato de distio
COOEt
o
=g
P=
i o w \O_O
\/ COOEt

Este compuesto se prapara de acuerdo con la sintesls de ejemplo 1 pero
partiendo de 4,4™{(vinilfosforil)bis{ox)]dibenzoato de dietilo.
20 EJEMPLO 4:

Bis{4-acetiifeni|}{2-{8,9-dioxo-2,8-diazabidciafS.2.0jnon-1(7}-en-2-iljetiljfosfonato




nnney

COCH,;

=0

WAL
HN N Y
\_J Qm

Este compuesto se prepara de acuerdo con la sintesis dal Ejemplo 1 pero
pariiendo de bis-{4-acetil-lfenil)éster del acido vinii-fostdnico,
EJEMPLO 5:
§  Bis(3-acatifani}{2-{8,9-dloxo-2,6-diazabicicio[5.2.0]non-1{7}-en-2-ilati}fosfonalo

COCH,
O O

5
%04

Este compuesto sé prepara de acuerdo con la sintesis del Ejemplo 1, pero
pariiendo de bis-{3-acetil-fenll)ésier del &cido vinil-fosfénico.
EJEMPLO 8:
10  {2-]8,0-Dioxo-2,6-diazabiciclo]5.2.0]non-1({7)-en-2-lijetilffosfonalo de - bis(2-

acetilfenilo)
o o H;COCD
&
HN N—/— \O
~ Hﬁm;j[:j

Este compuesto se prepara de acuerdo con la sinlesis dal Ejempio 1 pero
partiendo de bic-(2-acetil-feni)éster del 4cido vinik-fosfonico.
15 BREVE DESCRIPCION DE PROCEDIMIENTO(S) DE ENSAYOQ BIOLOGICO(S) Y
RESUMEN DE RESULTADOS.
Se sintetizd el Ejemplo 1 y se someild al ensayo que se describe a
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continuacién.
SUJETOS

Ratas Sprague-Dawiey enjauladas individuaimente que tenlan acceso litve a
plenso para ratas y agua. Se aplicd un ciclo de 12 horas de lux/12 horas de
oscuridad (luminaciin desde 6:00 am a 6:00 pm). El mantenimiento y la
investigacién de los animales se reafizaron de acuerdo con las directrices
proporcionadas por el National Institules of Health Commitiee on Laboratory Animal
Resources. En los ensayos que se indican a continuacion 3¢ usaron estos sujetas.
Procedimiento - Hipersensibilidad térmica inducida por prostaglandina E;:

Los 10 cm terminales de la cola (rata) se pusieron en un frasco Thenmos
que contenia agua calentada a 38, 42, 46, 50 6 54°C. Como medida de nocicepcién
se usd la latencia en segundos hasta que el animal retiraba Ia cofa del agua. Si el
animal no retiraba la cola en 20 segundos, lo hacla el exparimeniador y se
regisiraba una latencia méxima de 20 segundos.

Después de la evaluacién de la sensibilidad térmica basal, sa produjo una
hipersensiblidad térmica por una Inyeccién de 50 ul da 0,1 mg de prostaglandina E,
(PGEz) en Ultimo centimetro terminal de la cola. Se generaron curvas de
temperatura-efecto antes (valor basal) y 30 minuica despuéds de la inyeccidn de
PGE:. Los gsludios previos en olras especies, (por ejemplo, monos; Brandt, ef al.,
J. Pharmacol, Exper. Ther. 206. 939, 2001) y los resultados del esiudio actugl
demuestran que la PGE; produce una hiparsensibliidad térmica dependiente de la
dosis y del tiempo que akanza un maximo 15 minutos después do Ia inyeccitn y
desaparece después de 2 horas.

La capacidad de los compuestos de inverlir la hipersensibiidad térmica
Iinducida por PGE; se evalud usando un procedimiento de una sola dosls en un
pariodo de tiempo. En esle procedimianto, se administré por via oral {PO) una sola
dosis del compuesto a ensayar 10, 30, 100 6 300 minutos antes de la inyeccion de
PGE:. La sensibiidad tacti se evalud 30 minutos después de la inyeccion de PGE,.
Anélisis de los Datos — A pariir de cada curva de temperaiura-efecto, se calculd la
temperatura que produjo un aumento semi-maximo en la latencia para retirar 1a cola
(es decir, Tya). La Ty s determind por interpolacion a partir de una linea lrazada
entre ¢l punto por encima y el punto por debajo de 10 segundos en fa curva de
temperatura-efecto. Para sstos esludios, @ hipersensibiidad térmica se deflnid
como un desplazamiento hacia la izquierda en la curva de temperetura-efecio y una
reduccidn en el valor de Ty. La invarsion de la hipersensibilidad térmica se definld

nnngg
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como la vuelta al nivel basal de la curva de temperatura-efecto y ¢f valor de Ty y S0
calculd de acuerdo con la sigulente ecuacion:

(Too>"e'POER) | (T, "0

% de MPE
° AP e 1 ok R

X 100

donde T.,W"™='PEE2 g9 o} valor de Ty después de administrar un farmaco en
combinacién con PGEy, Tio™ - es el valor de Ty, daspués de administrar PGE; sola
y el valor de T.;™™ es el valor do Ty, en las condiclanes de control. Un valor de
porcentaje de MPE de 100 indica una vuelia complata a la sensibilidad térmica
basal ohservada sin i Inyeccion de PGE; Un valor mayor do 100% Indica que el
compuesto ensayado redujo la sensibilidad térmica por dabajo de la sensibilidad
témmica basal sin la inyeccidn de PGE;.

Resultados: el Elemplo 1 da la presente Invendidn fue eficaz para invertir la
hipersansiblidad térmica inducida por PGE; en un 40% a una dosis de 10 mg/kg
p.o.

Cuando en aeste documenio se usan intervalos para las propiedades fisicas,
tales como el paso molecular, 0 las propledades quimicas, tales como las formulas
quimicas, se pretenden Iincluir todas las combinaciones y subcombinaciones de
realizaciones especificas de intervalos.

Las descripclones de cada patente, solicitud de patente y publicacion citada
o0 descrita en esle documento 8 incorpora como referendia en su totslidad,

Los especialisias en a técnica apreciardn qua puedan realizarse numarosos
cambios y modificaclones en las realizaciones preferidas de la invancién y que
eslos camblos y modificaciones pueden realizarse sin apariarse del espliritu de la
invendén. Por o tanto, se pretende que las reivindicaciones adjunias induyan todas
estas variaclonus equivalentes que estan dentro del verdadero espiritu y alcance de
la presente invencion.

- ﬂl‘ﬂﬂi
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1. Un compuesio da fdrmula (1) o una sal faimacéuticamenta aceplable del

mismo:
0
OR,4
/
H N—A—P\;'O
W e

Rs Re
()

an ja que:

A es alquilenfio de 1 a 4 4tomos de carbono, ¢ aiqueniieniio de 2 a 4 dtomos
de carbono;

R, vy R; son, indepandlentiemente, hidrogeno, o adio Cs a C; opcionalmente
sustituido con 1 a 2 sustituyentes seleccionados independientementa entre el grupo
constituido por -C{O)R;, haldégeno, clano, nitro, grupo hidroxilo, grupo alguilo C,-C,
y prupo alcoxi Cy-C,,

can la cundicion da que al menos uno de R, y Rz no sea hidrégeno;

R, es, independientemante, hidrogeno, -OR., alquilo, arilo 0 heteroarilo,

R4 es hidrdgeno, alquilo, arilo o heleroarilo,

Rs y Rq 80N, independientamente, hidrdgeno, aiquilo, OH, aicoxd o arllo Cs a
Cr

donde cualquier grupo Ry a Rg que tlene un resto arilo o heteroariio puede
estar opcionalmente sustituido en el resto arfo o hetarcarllo con 1 a
aproximadamente 5 sustiuyenles selaccionados, independienlemante, entre el
grupo constituido por halégeno, clano, nitro, hidroxHio, alquilo C,-Cq y alcoxi Cy-Ca.

2. El compussto da la reivindicacién 1, en el que al menos uno deé Ry y R es

K
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3. B compuesto de la relvindicacidn 2, en ol que el otro de R; ¥ R; es
hidrégeno.

4, E! compuesto de la reivindicacidn 1, en el que fanto R, como R; son

5. El compuesto de una cusiquiera de las relvindicaciones 1, 2 y 4, en el que
R ¥ R; son idénticos.

8. El compuestio de una cualquiera de las reivindicaciones 1 a 5, an el que
cada R, @s. indopendisntemente, hidrégeno. alquile, arilo o heleroarilo.

7. El compuesto de la reivindicacién 6, en el que R; es aigullo.

8. El compuesto de una cualqulera de las reivindicaciones 1 a 5, en el que
cada R; es -OR,, donde cada R, es, independlentemente, hidrégeno, alquilo, arllo o
heataroariio.

9. El compuesto de la relvindicacién 8, en el que alqulo es etilo.

10. El compuesto de una cualquiera de las reivindicaciones 1 a 11, en el que A
es {CHa)-ynesde 1a4.

11.  E! compuesto de Ia reivindicacion 10, enelque nes 2.

12. El compuesio de una cuaiquiera de las relvindicaciongs 1 a 11, en &l que R,
y Ra son iguales.

13. El compuesio de Ia relvindicacién 12, en el que cada uno de R, ¥ R es
hidrégeno.

14, El compuesto de la reivindicacién 1, en el que ol compuesto de fénmula (1)
es:
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3,3"|{{2-{8.9-dioxo-2, 6-diazabiciclo[5.2.Ojnon-1(7 }-en-2-ifjeti}fosforil}bis{oxi)]-
dibenzoato de dietilo;
2.2'4{{{2-{8,8-dioxo-2,6-diazabiciclo[5.2.0]non-1(7)}-en-2-l]etiljfosforil ) bis{oxi)}-
dibenzoato de dietilo;
5 4,4'{({2-[8.9-dloxo-2.8-dlazabiciclof5.2.0]non-1(7}-en-2-ljeti)fosforil)bis{oxi)}-
dibanzoato de diefilo;
{2-{8,9-dloxo-2,6-diazabiciclo{5.2.0}non-1(7)-en-2-iljetilfosfonalo de bis(4-
acetifeniio);
{2-]8.9-dloxo-2 6-dlazabicicio[5.2.0Jnon-1{7)}-en-2-ljetilifosfonalo da b/s(3-
10 acetilfeniio);
{248.9-dloxo-2,6-diazabicicio|5.2.0|non-1(7)-en-2-l|etijfostonato  de  bis(2-
acelifenilo); o
una sal famacséulicamente aceplable de los mismos.

15 15. Un compuesto de formula () 0 una sal farmacéuticamente aceptable del
mismo:

0 0
OR,

/
HN N/\/P\-__O

OR,

Rs Re
(i

en la que:

- : :.
R, ¥ Rz son, independientemente, hidrogeno o .

20 con la condicion de que al manos uno de R, y Rz no sea hidrdgeno;
R; es hidrogeno, -OR.. alquilo, arilo o heteroarilo;
R, @8 hidrogeno, alqullo, arilo o heteroarilo;
Rs y R son, independientemente, hidrdgeno, alquilo, hidrodio, alcox o arilo
CsaCq
25 donde cualquier grupo Ry 8 Ry que tieng un resto arilo o heteroarilo puede
estar opcionalmenta sustituido en e nesto arllo o hetercarilo con 1 a
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mproximadamanta 5 suslibyentes, selecclonados independienternenie entre el
prupd conatitukio par haldgang, <iang, grupe niro, hidrodio, slqulic CCy ¥ alcoxi
Ci-Gh.

10. Elcompuesta de 2 reivindigacion 16, en el qus Rs v Ry son lguales.

17. Elcompuesio de la mivindicacion 15, en al que Rs ¥ R: son hidndgeno.

18.  El compeesto de una cuakjulera de las reivindicaciones 16 a 17, en el que

E-| ¥ Hz £on
Q_{.

y cade Ry e, Inlependienisments, hidnSgeno, eiqulio, arlo o hateypario.

19,  El compuesio de una cuaiquiera de las relvindicaciones 15 a 17, an al que

R ¥ B3 5on
L

Ra @8 -ORY; ¥ cada R, es, Indapsndientements, hidrdgena, alqulle, arilo o
hetercariio.

20. El compuesto de la reivindlcacién 18,
en &l que cada Fa 65 -OR, ¥ todos loa Ry 50n Idéntlcos.

21.  Un compuasio de férmula {lll) o una sal lrmacéivticamente acepiable dal
mis Mo
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Ry
H N/\/P\=O
OR;
an)

en la que:

/@f
R, ¥ Ra 50N, independientemente, hidrdgeno o Ra;

con la condicién de que al menos uno de R. y Rx no sea hidrégano; y

Rs s hidrégeno, alquilo, arilo o heteroario;

donde cualquier resto arllo o heteroardio puede eslar opclonalmenie
susiiluido en al resio arilo o heteroariio con 1 a aproximadamente 5 sustituyentes,
seleccionados independiantamente entre &} grupo constituldo por haldgeno, ciano,
nitro, hidroxila, alquilo C:-Cyalquilo y alcoxi C,-C.

22, Un compuesto da fdrmula (lll) o una sal f[ammacéuticamente acepiable del
mismo:

o 0
OR,
HN N/\/P<_-
OR,

en |a que:

R; ¥ Ra son, independientemente, hidrégeno o : :-;

con la condicién de que al menos uno de R, y R, no sea hidrégenc;

R;es -OR;; y

R4 es hidrdgeno, alquilo. arilo o heteroarilo;

donde cualquier resto arilc o heteroarilo puede estar opcionaimente
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sustituido en el resto arilo 0 heteroarilo con 1 a aproximadamente § sustituyantes,
selaccionados independientemente entre el grupo constituido por haldgeno, ciano,
nitro, hidroxdlo, alquiio C.-Cq ¥ alcox] Cy-Cy.

23. Una composicidén qua comprende al menos un compuesto de una cualquiera
de las reivindicaciones 1 a 22.

24, Un método pama preparar un compuesio de férmula (I} o una sal
farmacduticamente aceptable del mismo como se ha definido en la reivindicacidn 1,
comprendiendo dicho método la etapa de hacer reaccionar un compuesio de
fGrmuda (2):

H NH

=

(2)
0 una sal farmacéulicamente aceptable del mismo, con un compuesto de

formula (3):
Ry
i

O-R;
3
en la que A, es alqueniio que tiene de 2 a 4 dtomos de carbono o alquiniio

que tlene de 2 a 4 4tomos de carbono, en condiciones eficaces para formar un
compuesto de férmula (1) 0 una sal famacsuticamante aceptable del mismo.,

25. El método de Ia reivindicacion 24, que comprende adicionaiments |a etapa
de aislar un compussto de férmula (1) o una sal facmacéuticamente aceptable del
mismo a partir de dicha reacdon.

28. EI método da la reivindicacién 24 o la reivindicacidn 25, que comprende
adicionalmente la etapa de tratar dicho compuesto de formula {2) con una base.
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27. El mélodo de I8 reivindicacion 26, en el que dicha base as metdxido sddico,
t-buidxido potésico o hidruro sodico.

28.  El método de una cuakjuiera de las relvindicaciones 24 a 27, en el que dicha
reaccion se realizae en un disolvente aprético.

29. El método de Ia relvindicacibn 28, en el que dicho disolvente apréfico es
N,N-dimetiformamida o tetrahidrofursno.

30. Elmétodo de una cualquiera de las relvindicaciones 24 a 29, en el que dicho
compuesto de fornmula 2 se prepara haciendo reaccionar un dieminoaicano de

formuta
HzN/>(\NHa

Ré Re

con un dialcoxiescuarato en un disolvente pratico,

31. El método de la reivindicacién 30, en el que dicho disolvente pritico as
metanol, etanol, 0 una combinacién de los mismos.

32. El método de una cualquiera de las relvindicaciones 24 a 31, en el que la
reacclén de los compuestos de [dmula (2) vy (3) se realiza a una temperalura de
aproximadamente 0°C a aproximadamente 50°C,

33. El método de una cualquiera de las reivindicaciones 24 a 32. en el que el
compuesio de formula 3 se prepara hadiendo reaccionar en un disolvente aprético

un compuesto seleccionado entre el grupo que consiste en HO” R, Ho'Rz y
’x
Af-Rro
combinaciones de los mismos, con X,
donda A, es alquenilc Cx-C, 0 alquiniio C,-Cq; y
X es halégeno.

34. ElI métoda de la reivindicacién 33, en al que X as Cl.

40
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35. Elmétodo de una cusiquiera de ias reivindicaciones 24 a 34, en el que A es
(CHikynes2

36. El método de una cualquiera de las relvindicaciones 24 a 34, en el que Ry
5 g8, independisntemsants, hidrégeno, alquilo, arilo o heteroarilo.

37. El métode de una cualquisra de las relvindicaciones 24 a 34, en el que Ry es
“OR,.

10 38, Un método pars preparar un compuesio de féamuda {I) o una sal
farmacéuticamente aceptable del mismo como se ha definido en la relvindicacién 1,
comprendiendo dicho método las etapas de hacer reaccionar un derivado de
diaminoalcano disustiivido de fdrmula (6):

Pg\ ,A\ 40—&

N N~ REOD

”;?g.\" o—r,
(8)

18 en la que Ay @3 un grupo proiecior, con un dialcaxescuarato de fénmula (1)

R
o ‘
(1

en la que R es alcoxd, en un disolvente adecuado para producir un derivado
de diaminoalcano tri-susliluido de férmula (7):
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nn1gp
R1—0\
P—A P
A,
0= }-R
o 4
7)

desproteger y cidar el derivado de diaminoalcano iri-sustituido de férmula
{7) para producir dicho compuaesto de férmuia (1).

39. El método de la redvindicacidn 38. en ¢l que dicho disclvente comprende
acetonitrilo.

40. E! método de la reivindicacitn 38 o la relvindicacion 39, en el que dicha
desproteccién sa realiza usando un acido prdtico.

41. El método de la reivindicacién 40, en el que dicho &cido prético es dddo
trifluoroacatico.

42. El método de la relvindicacién 41, en el que dicha desproteccion se realiza
en un disolventa aprético.

43. El método de Ia relvindicacién 42, en el que dicho disolvente aprético es
cloruro de metileno.

44, método de una cuaiquiera de las relvindicaciones 38 a 43, en el que dicha
ciclacién se realiza usando una base orgénica.

45. El método de I3 reivindicacién 44, en el qua dicha base organica es una
amina lgrciaria.

48. El metodo de la reilvindicacidn 45, en el que dicha amina terclaria es
trietilamina.
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47. El método de una cualquiera de las relvindicaciones 38 & 48, que
comprende adicionalmente la etapa de alslar un compuesto de férmula (1) 0 una sal
famacéuticamants aceptable del mismo.

48. El méiodo de una cuaiquiera de las reivindicaciones 38 a 48, en el que dicho
darivado de diaminoaicano disustituido de fénmula {6) sa prepara:
haclendo reaccionar un compuesto da férmula (3):

Oo-R
/1

d\f---!'\-o.{:bﬂ2
(3

en la que A; es alquenlp Cs-C, 0 alquinilo CC,, con un diaminoalcano
mono-protegido de drmuta (5):

Hzﬂ/Y\n/Pﬂ

Rs Ra
3 lemperatura ambiente y en un disolvente aprético.

48. El método de la relvindicacidn 48, en el que dicha etapa de reaccidn
comprende afadkr un compuesto de fdrmula (3) a un disminoalcano mong-protegido
de formula (8).

50. El mélodo de fa relvindicacion 38, en el que A an el compuesto de fdrmula |
preparado @3 (CHa),ynes 2.

51. El método da la reivindicacién 38, en el que Ry es, Independientemente,
hidrdgeno, alquilo, arilo 0 heteroarilo.

52. Elmséiodo de la relvindicacion 38, en el que R; es -OR,.

93. Un producto preparado mediante el proceso de una cualquiera de las
reivindicaciones 22 a 52,

34. Una composicidn farmacéutice qua comprende al menos un vehiculo
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farmacéuticamente aceptable; y al menos un compuasio de una cualquiers de las
relvindicaciones 1 a 22, o una sal iarmacéuticaments aceptable del mismo,

55.  Un método para tratar @l menos una afeccién en un mamifero seleccionada
entre el grupo constituido por trastomo cerebrovascular seteccionado entrs el grupo
constiluido por isquemia cerebral, infarfo cerebral, vascespasmo cerebral;
traumalismo cerebral y combinaciones da los mismos; espasmo muscular; un
traslomo convulsivo seleccionado enire el grupo consliluido por epllepsla, estado
epiléplico y combinacionas da log mismos; hipogiucemia: paro cardiaco; ancoxia por
asfixia; lesion de la médula espinal y combinaciones de los mismos, que comprende
administrar a dicho mamifero una cantidad terapéuticamente eficaz de al menos un
compuesico de una cusiquiera de Ilas reivindicaciones 1 a 22, o una sal
farmacéuticaments aceptable del mismo.

56. Un método para tratar al menos una afeccién en un mamifero seleccionada
entre el grupo consfituido por glaucoma, complicaciones diabéticas de Grganos
diana y combinaciones de los mismos, que comprende administrar a dicho
mamifero una cantidad terapéuticamente eficaz de al menos un compuesio de una
cualqulera de las reivindicaciones 1 a 22, o una sal farmacéuticamente aceptable
del mismo.

57. Un método para tratar al menos una afeccidn en un mamfifero selecdonada
entre el grupo constituido por trastomo de ansiedad, trastorno del estado de animo,
esquizofrenia, lraslomo asquizofreniforme. trastomo  esquizcafeclivo y
combinacionas d¢ los miamos, que comprende administrar a dichoe mamifero una
cantidad terapéuticamente eficaz de al menos un compuesio de una cualquiera de
tas relvindicaciones 1 a 22, 0 una sal farmacéuticamente aceptable del mismo.

58. El método de la relvindicacitn 57,

en el qua;

dicho trastomo de ansledad es ataque de pénico, agorafobla. trastomo de
pénico, fobla sspecifica, fobia social, trastomno obsesivo compulsivo, trastoma de
estrds posiraumdtico, trastorno de esirds agudo, trasiomo de ansledad
gensralizada, lrastorno de ansiedad por separacion, trastorno de ansiedad inducldo
por sustancias, o una combinacion da 10s mismos;
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dichao trastomo del estado de animo s trastomo bipolar;

dicho trastomo depresivo es lrastorno depresivo mayor, trasiorno distimico,
trasiorno del estado de énimo inducido por sustancias, o una combinacion de los
mismos, y

dicho episodio del estado de anfimo es episodio depresiva mayor, episodio
maniaco, episodio mixto, episodio hipomanlaco o una combinacién de los mismos.

59. Un método para tratar al menos un trastomo neurodegenerative en un
mamifero, seleccionado entre el grupo conatiluido por enfermedad de Parkinson,
enfermedad de Huntington, enfermedad da Alzheimer, esclerosis lateral amiotréfica,
demencia crénica, deterioro cognitivo y combinaciones de los mismos, que
compvends administrar a dicho mamifero una cantidad terapéuticamante eficaz de
al menos un compuesio de una cualquiera de las reivindicaciones 1 a 22, o una sal
famacsuticamente acepiable del mismo.

80. Un método para fratar al menos una afeccién en un mamifero seleccionada
enlre el grupo consfituido por enfermedades 'inflamatorias; fibromialgia;
complicaciones de herpes zoster: prevencién de la tolarancia a angigesia por
opidceos: sindrome de abstinencia de drogas adiclivas y combinaciones de los
mismos, que comprende administrar & dicho mamifero una canlidad
terapéuticamenta eficaz de al menos un compuesto de una cualquiera de las
relvindicaciones 1 a 22, o una sal farmacéuticaments aceplable del mismo.

81. Un método para \ratar el dolor en un mamifero, que comprende adminisirar
a dicho mamifero una cantidad lerapéuticamente eficaz de al menos un compuesto
de una cualquiera ds las reivindicaciones 1 3 22, o una $al fairmacéuticamente
aceptlable del mismo.

62. Un méiodo de acuerdo con la relvindicacion 61, que comprende
adicionaimente a etapa de:

administrar una cantided lerapéuticamente eficaz de al mence un agente
para aliviar el dolor.

63. Un método de acuerdo con la ralvindicaciéon 81 o |a reivindicacion 62,
en 8] que dicho dolor es dolor neuropatico; dolor por cancer; dolor visceral

nning



10

15

25

-49.

asociado con pancreafitis, de la regidn abdominal, regién péivica o regidn perineal;
dolor musculoesquelético asociado con la regidn lumbar o cervical. columna
venebral, fibromialgia, aniculacion temporomandbular o sindroma de dolor
miofasclal; dolor 6seo asoclado con trastomos degenerativos de los huesos ¢ de las
ariculaclones; dolor de cabeza; o dolor asoclado con infecciones, anemla de
células falciformes, lrastomos auloinmunas, esclerosis miitiple, procedimientos
dentales, quemaduras ¢ inflamacion; 0 una combinacién de los mismos.

64. Unmétodo de acuardo con la reivindicacion 63,

en el que dicho dolor comprende dolor neuropético y esta asociado con al
menos uno de loa sigulentes trastomos: neuropatia diabética; neuropatia periférica;
neuraigia poshaerpética; neuraigia del trigémino; radiculopatia lumbar; radiculopatia
cervical; fibromialgia: neuralgie glosofaringea; distrofia simpética refleja; causalgia;
sindrome talamico; avulsién de ralces nerviosas; lesion nerviosa provocado por una
leslén seleccionada entre el grupo constituido por dolor de miembro fantasma,
disirofia simpética reflee, dolor postoracotomia y combinaciones de los mismos;
cancer; lesidn quimica; toxinas; deficiencias anutdclonales; Infeccidn virica, infeccian
bacteriana y combinaciones de los mismos.

65. Unméicdo de acuerdo con la redvindicacian 61 o la relvindicacion 62.
en el que dicho dolor estd asoclado con neuropatia de fibras pequefias,
neuropatia de fibras grandes, nsuropatls periférica o neuropatia central

86. Un méiodo de acuardo con la reivindicacidn 61 o ka reivindicacidn 62,
en &l que dicho dolor as neuraigie posherpética.

67. Un método de acuerdo oon la reivindicacion 61 o Ia relvindicacion 62,
en el que dicho dolor es dolor posiquirdrgico.

nning
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What is claimed Is:

1. A compound of formula (I) or a pharmaceutically acceptable salt

thereof:
Q 0
g OR,
/
HN N~—A—P=
OR;
Rs Rg
()]
wherein:
A is alkylenyl of 1 to 4 carbon atoms. or alkenylenyl of 2 to 4
carbon atoms;

Ry and Rz are, independently, hydrogen, or Cs to C; aryl
oplionally substituted with 1 {0 2 substituents, independently, selecled
from the group consisting of -C(O)Ra, halogen, cyano, nitro, hydraxyl
group, Cy-Ca alkyl group, and C+-C4 alkoxy group,

with the proviso that at least one of R and Rz is not hydrogen;

Ra is, independently, hydrogen, -OR,, alkyl, aryl, or hetaroary,

R; Is hydrogen, alkyl, aryl, or heleroaryl, and

Rs and Rs are, independently, hydrogen, alkyl, OH, alkoxy, or Cs
to Cy aryl;

wherein any R; to Rg group having an aryl or heteroaryl moiety
can optianally be substituted on the aryl or heteroaryl molety with 1 to
about 5 substituents, independently, selected from the group consisting
of halogen, cyano, nitro, hydroxyl, C4-Cg alkyl, and Cy-Cq alkoxy.

2 The compound of claim 1, wherain at least one of R; and Rz is

I

3. The compound of claim 2, wherein the other of Ry and Rz is hydrogen,




10.

11.

12.

13.

14.

The compound of claim 1, wherein R, and R; are both

T

The compound of claim 1, wherein R, and R; are identical.

The compound of claim 1, wherein each R, Is, independenily,
hydragen, alkyl, arvi, or heteroaryl.

The compound of claim 8, wherein R; is alkyl.

The compound of claim 1, wherein each Ry is “OR,, whera each R, is.
independently, hydrogen, alkyl, aryl, or heteroaryl,

The compound of claim 8, wherein alkyl is ethyl.
The compound of claim 1, wherein A is {CH;)«-and n is 1 10 4.
The compound of claim 10, w!'laraln nis2.
The compound of claim 1, whereln Rs and Ry are the same.
The compound of claim 12, wherein Rs and Rq are each hydrogen.
The campound of claim 1, wherein the compound of formula (1} is:
diethyl 3,3"{({2-[8,9-diox0-2,6-diazabicyclo[56.2.0Jnon-1(7)}-en-2-
yllethyl} phosphoryl)bis(oxy)jdibenzoate;
diethyl 2,2'-[({248.9-dioxo-2.8-diazabicyclo[5.2.0lnon-1(7)en-2-
vijethyl} phosphoryl)bis{oxy)ldibenzoate;

diethyl 4.4{({{2-18.9-diox0-2,6-dlazabicyclo[5.2.0Jnon-1{7)-en-2-
yilethyl} phosphoryl)bis{oxy))dibenzoats,;
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) bis{4-acstylphenyl) {2{8,9-dioxo-2,6-diazabicyclo[5.2.0|non-
1(7)-en-2-yljethyl}phosphonate;
bis({3-acetylphenyl) {2-[8,9-dioxo-2,8-dlazabicyclof5.2.0)non-
1(7)-en-2-yllathyl}phosphonats;
bis{2-acetylphenyl) {2-{8,9-dioxo-2,6-diazabicyclof5.2.0]non-
1(7)-en-2-yllethyl}phosphonate; or
a pharmaceutically acceptable salt theraof.

15. The compound of claim 1, wherein the compound of formula () is a
compound of formula (Il) or pharmaceutically acceptable salt thereof:

o] o]
j-—:( /OR1
HN N7\ A0
Ry
Rs Rg

(1)

16. The compound of claim 15, whersin the compound of formula (Jl) is a

compound of formula (1) or a pharmaceutically acceptable salt thereof:
@]

: /0R1
HN N/\/P{" o

(.

17. A pharmaceutical composition, comprising:
the compound of claim 1; and
at least one pharmaceutically acceptable carrier.



18. A method for making a compound of formula (1) or a pharmaceutically
acceptable salt thereof as defined in claim 1, sald method comprising
the step of reacting a compound of formula (2):

)=

HN NH

Rs Rs
(2)
or a pharmaceutically acceptable salt thereofl, with a compound
of formula (3):
fO-R,
A—P=0
bRy
(3)
where A, is alkenyl having 2 to 4 carbon atoms or atkynyl having 2 to 4
carbon atoms, under conditions effective to form a compound of
formula (1) or a pharmaceutically acceptable sait thereof.

19. The method of claim 18, wherein sald compound of formula 2 is made
by reacting a diaminoalkane of formula

Hm’xm

with a dialkoxysquarate in a protic solvent.

20. The method of claim 18, wherein the compound of formula 3 is made

by reacting in an aprotic solvent a compound selected from the group
X
R R Ao
consisting of HO” ' * HO”' * and combinations thereof, with X ;
whereln A, is C2-C4 alkenyl or C2-C4 alkynyl; and

X ts halogen.

21. A method for making a compound of formula {I) or a pharmaceutically
acceptable salt thereaf as defined In claim 1, wherein said method



22,

comprises the steps of reacting a disubstitutad diaminoalkane
derivative of formula (6):

PD\ A 0 "l
N N “pEo
"W“ Yo—re

(6)

wherain Pg is a protecting group, with a dialkoxyaquaréte of
formula (1):
R

(1)
wherein R is alkoxy, in a suiltable solvent to yield a tri-substituted
diaminoalkane derivative of formula (7).

R |—°
0'-.3P-—_-A

R0 T NN

. #Ra ReH
O= R
o ; and
(7)
deprotecting and cyclizing the ti-substituted diaminoalkane derivative

of formuta {7} to produce said compound of formula {|).

The method of claim 21, wherein ssid disubstituted diaminoalkane
derivative of formula {8) is prapared by:

reacting a compound of formula (3):

—R'
A——P=0
Yo,
(3)

wherein Ay is Cx-Cy alkenyl or Cy-C, alkynyl, with 8 mono-

protected diaminoalkane of formula (5):

=,
E
FLLY



23.

24.

HIN/X\HJ Fg
s Re

at ambient temperature and in an aprotic solvant.

A methad for treating at least one condition in a marnmal selected from
the group consisting of cersbral vascular disorder selected from the
group consisting of cerebral ischemia, cerebral infarction, cerebral
vasospasm,; carebral trauma, and combinations thereci; muscular
spasm; a convulsive disorder selacted from the group consisling of

epilepsy, status epilepticus, and combinations thereof; hypoglycemia;

cardiac amrest; asphyxia anoxia; spinal chord injury, glaucoma, diabetic
end organ complications, anxiety disorder, mood disorder,
schizophrenis, schizophrenifform disorder, schizoaffeclive disorder,
Parkinson’s disease, Huntingdon’s disease. Alzheimers disease.
amyotrophic |ateral sclerosis, chronic dementia, cognitive impairment,
inflammatory diseasas; fibromyalgla; complications from herpes zoster:;
prevention of tolerance 1o opiate analgesia; withdrawal symptoms from
addiclive drugs, pain, and combinations thereof, which comprises
administering to said mammal

a therapeutically effective amount of at least one compound of
claim 1 ar a pharmaceutically acceptable salt thereof.

The method of claim 23, further comprising the step of.
administering a therapeutically effective amount of at least one
pain relleving agent.

The method of claim 23,

wherein said pain is neuropathic pain; cancer pain; visceral pain
associated with pancreatills, abdominal region, ' pelvic region, or
perineal region; musculosksletal pain associated with lower or upper
back, spine, flbromylagia, temporomandibular joint, or myofascial pain
syndrome; bony pain associated with bone or joint degenerating
disorders; headache; pain associated with infections, sickle cell

8 Suloyde="T=
-



lolerance o opiate analgesls; withdrawal symploms from addictive
drugs, pain, and combinations tharef.
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REMINDICACIDNES

Un compuesto de fGanula {|) 0 une sal farmmacéuticamenls acepiable Jel
misme: '

Q 0 .
— OR
H N—A—F;G1
\
OR;
Rs Rg
(1}

enka que:

A 23 alquilanilo de 1 a 4 diomes de carbona c alquenlienilo de 2 2 4
abomes da ¢arbono;

R, ¥ R; son, independientamente, hidrogenc, o el Gy a Oy
opcionalmeme sustilvido con 1 a 2 sustituyenles eslecclonados
independientgmenia entra | grupo conatituide per -C{0IR, himiogena, dano.
nitrg, grupo hidroxilo, grao alguilo GG, ¥ prupo alegxi C,-Cg,

ton la condicién de que al menos ung de R. y R ho $8a hidrdgann;

R; es, indopendlentemanta, hidrdgeno, -OR,, eluila, arilo o
heteroarilo, .

R, ea hidrogeno, akuio, ario ¢ heteroarilg, ¥

R: ¥ R; son, independieniemsrie, hidrdgeno, alguio, OH, alcox o
arla &g 8 C;;

donde cualquisr grepo da Ry a R, ouae fiene un grupo arilo o
hatersariic pusde esstar ppoloneimants sugtiuldo en el reslo &riic o
hatercardle con 1 & aproimadamenta § sustituyenies selectionados
ind=pandignlemesta anla al gnpo conslituido por halégeno, cleno, nitra,
hidrexdlo, aiquile Cr-Cp ¥ aleoxi C,=Cs.

El compuesto de fa rekindicacion 1, en el qua al menoa vno de R, ¥ R: &3
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10.

1.

12

13.

14,

-2.

El compuesto de ia revindicacion 2, on el que el okro de R, Yy R; es
hidrdgeno.,

El compuesto de la reMindicacidn 1, en el que tanio R. como R; son
(1]
)g—{&
El compuesto de la relvindicacién 4, en el que R, y Rz son idénticos.

El compuesio de la reivindicacisn 1. en ol que cada R, es,
independientsmente, hidrégeno, alquilo, arllo o hetsroariia,

El compuesto de ia reivindicacion 6. en el que R, es alquilo.

El compuesto de Ia reivindicacién 1, en ol que cada R, es -OR,, donde cada
R¢ es. independientemente, hidrgenoc, alquilo, ariio o heteroarilo.

EY compussto de Ia reivindicacion 8, en el que alqullo es afilo.

El compuesto de la reivindicacién 1, en &l que A ea —{CH,)-ynesda t a 4.
Ef compuesto de la reivindicacién 10, en el que nés 2.

El compuesto de la reivindicaciédn 1, en ¢l que Ry y Ry son iguales.

Ei compuesio de la relvindicacin 12, en el que cada uno da Ry ¥ Ry es
hidrégeno.

El compuesio da is reivindicacién 1, an ol que el compuesto de fdrmwula (1)
es:

3,3-[({2-{8,9-dioxo-2,6-diazabiciclo[5.2.0Jnon-1(7}-en-2-
ifeti}fosforil)bis{ox)|dibenzoato de diatilo;
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17.

-3- nrveg

2,2-{({2-[8,9-dioxo-2,6-diazabiciclo5.2.0)non-1{7}-en-2-
HetilfHostoril)b/s{ox)]dibenzoata de dietila;

4,4'{({2-8.9-dioxo-2,8-diazabiciclof5.2.0)non-1{7)-en-2-
illetiltosforil)bis{oxi)jdibenzoato de dietilo;

{28,8-dloxo-2,6-diazabicicio5.2.0Jnon-1(7-en-2-Heil}osfonato  de
bis(4-acelilfenilo),

{2-[8,9-dioxo-2.8-dlazabiciclo[5.2.0jnon-1(7)-en-2-lljetififosfonalo  de
bis{3-acelifenio);

{2-[8.9-dloxo-2,6-diazabiciclo(5.2 0Jnon-1(7 }-en-2-iljetillfosfonato  de
bis(2-acstilfenllo); o

una sal farmacéuticaments acepiable de los mismos.

El compuasto de fa relvindicacion 1, eén el que 8l compuesto de formuia (1)
es un compuesto de férmuia () 0 una sal farmacéuticamanta aceplable del
mismo:

PR
HN NTN\ARTO
OR,

'‘Rg Rg
)

El compuesto de la relvindicacién 15, en el que el compuesto de férmula (If)
es un compuesto de formuia (1) o una sal farmacéuticameante aceptable del
mismo:

0
Ry
HN NN

qan.

Una composicion farmacéutica que comprandae:



10

18.

19,

-4

&} compuesto de b revindicacks {; y
al menps un vehiculo farmacéuilcaments aceptable,

Lin medodd para praparar un compuesic de férmule (1) o una sal
famacéulicamenie aceptable del mismo camo 28 ha definido en la
refindicacion 1, cﬂn'pr'andiandu dicho méioco la etapa de hacer reacgionar
un compuesio de fdsmula (2

HI'.'! NH
N,
Ry Ry
(®)
o vrma sal farmacsulicamenis aceptable del miama, con un

compuesto dg iSrmula {3):
Py
Ar—F=Q
D-Ry
{8)
en la que A, es giquenila que tiene de 2 a 4 Gtomos de cerbono o algvinilo
que liche de 2 a 4 4lomaa de carbono, en condiciones eficaces para formear
un conwuesio da fsnruda (1Y 0 una sal fammacéulicaments aceplable dsl

mismo.

El método de Ia raivindicacion 18, ¢n &l que dicha compuesio de fSmmula 2
s prepara haclendo reaccionar un diamincalcanc de formula

o1 un dialeoxfescrarato en un disolvenie prisica,

El métodn de Ia reivindicacien 18, en al que 8l compusasty de fermulka 3 38
prepurs haclando neacconar en un disovente apridico un compueslo

HELR B B
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seleccionado enire el grupo constituido por HO” R, HO” R y

X

A|"‘P§O
combinaciones de los mismos, con :
donde A, es alquenilo Cx-C, 0 alquinilo Ci-Cy; ¥
X es halégana.

Un método para preparar un compuesto de formula (l) o una sal
fasmactuticamente aceptable del mismo como se ha definido en la
relvindicacién 1, comprandiendo dicho méiodo las etapas de hacer
reaccionar un derivado da diaminoalcano disustituido de férmula (6):

pg\ -A\ /°-R|
N’>(\u RZ0
Hp, Re H \O_R!
(6}
en la que Fg es un grupo prolector, con un dialcoxiascuarato de
formula (1)
R

0 ;
(1)
an la que R es alcoxi, en un disolvents adecuado para producir un
derivado ds diaminoalcano iri-sustituido de fanmula (7):

R|"°
=P—A

~ ~Pg
Ry—CQ N’R?(R:H
o=<?—ﬂ
0 'Y
{7)
desproteger y ciclar @l derivado de diaminoalcano tri-sustiuido de fdrmula
{7) para producir dicho compuesto de érmula (I).

El mélodo de la reivindicacibn 231, en el que dicho derivado de
diaminoalcano disustituido de idrmula (6} se prepara:

1. q

L
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hadlendo reaccionar un compuesto de famula {3):
0-Ry

/
A~R=0
R
(3)

on la qua A, es alquenlo C;-C, o alquinlio CrC, con un
diaminaalcano mono-prolegido de fdrmnula (5):

HZN/X\H/W
s Rs

a temperatura ambients y en un disclvente aprélico.

Un método para tratar al menos una efeccién en un mamitera seteccionada
antrg el grupo constituido por trastomo cerebrovascular seleccionado entre
el grupo constituido por Isquemia cerebral, infarto cergbral, vasoespasmo
cergbral; traumatismo cerebral y combinaciones de fos mismos; espasmo
muscular, un trastomo convulsivo saleccionado entre ef grupo constituido
por epilepsia, estodo ephépiico y combinaciones de los mismos;
hipoglucemia; paro cardiaco; anoxia por asfixia; l9sién de la médula espinal,
glaucoma, complicaclones dlabéticas de &4rganos dlana, trastormo de
ansiedad, trastomo del estado de &animo. esquirofrenia, (rasiorno
esquizofreniforme, lrasiomo esquizoafeciivo, enfermedad de Parkinson,
enfermedad de Huntinglon, enfarmedad de Alzheimer, asclerosis lateral
amiotrdfica, demencia crinica, deteroro cognitivo, enfermedudes
inflamatorias; fibromielgia; complicaciones de herpes zoster; prevencion de
la tolerancia a enalgesia por oplacens; sindrome de abstinencia de farmacos
adictivos, dolor y combinaclonses de |03 mismos, que comprende administrar
a dicho mamifero;

una cantidad lsrapéuticammante eficar de 8! menos un compuesto de
fa refvindicacidn 1 o una sal farmacéuticamente aceptable del mismo.

El método de la reivindicacién 23, que comprende adiclonalmente la etapa
de:

administrar una cantidad terapéuticamente eficaz de al manos un
agente para aliviar &l dolor.

vil* Y Y o
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-7-
El método de Ia relvindicacion 23,

en el que dicho dolor es dolor neuropético; dolor por cancer: dolor
vlsc.:aml asoclado con pancreatis, regién abdominal, region pélvica o .rogian
perineal; dolor musculoesqueldtico asociadg con la regidn lumbar o cervical
columna veriebral, fibromiaigia, aniculacién temporomandiulsr o sindroma
de dolor miofascial; doior &se asociado con trastornos degenarativos de los
huesos o de lag articulaciones; dolor de cabeza; dolor asociado con
infecciones, anemia dg cilulas falciormes, trastomos autoinmunes
esclerosis multiple, procedimientos dentales, quemaduras o hﬂamdbn;
dolor pestquinirgico; o una combinacién da los mismos,

El método de la relvindicacian 23,

on ol que dicho dolor comprende dolor neuropalico y esté asociado
al menus con uno de los siguienies trastomos: neuropeilla diabdtica;
neuropatfa periférica; neuralgia poshermpética: neuraigia del trigémino;
radicufopatla lumbar, radiculopatia carvical; fbromisigla;  neuralgia
glosofaringaa; distrofia simpética refleja; ceusalgie; sindrome talémico;
avuisitn de ralces nendosas; lesidn nerviosa provocada por una lesion
seleccionada entre el grupe constituido por dolor de miembro {antasma,
distrofia simpética refleja, dolor postoracgiomla y combinaciones de los
mismos; cincer; lesidn quimica; toxinas; deficiancias nutricionales; infeccian
virica, infeccidn baclerlana y combinaciones de los mismos.

El méioda da ia reivindicadtn 23,

an ol que dicho dolor estd asoclade con neuropatia de fibras
pequefes, nevropatia de fibrea grandes, neuropatia pariférica o neuropatia
caniral.

Uso de un compuesto de la reivindicacién 1. o una sa! farmmacéuticamente
aceptable del mismo; en la preparacién de un madicamento para el
lratamiento de al menos una afeccidn en un mamifero que lo nacesita,

donde dicha afeccién se selecciona enlre el grupo constituido por
trastorno cerebrovascular seleccionado antra el grupo constituido por
isquemia cerebral, infario cerebral, vasoespasmo cerebral; traumatismo
corebral y combinaciones de los mismos; sspasmo muscular; un trastomo

ﬂ"‘ f"ﬂ
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convuisivo selecclonado entre el grupo constituido por epilepsla, eslado
epiaplico y combinaciones de los mismos; hipoglucemia; paro cardiaco;
anoxia por asfixia; lesién de la médula espinal, glaucoma, complicaciones
diabéticas de drpanos diana, trastomo de ansiedad, trastorno del estado de
animo, esquizofrenia. trestomo esquizofreniforme, trastomo esquizoafectivo,
enfermedad de Parkingon, enfermedad de Huntington, enfermedad de
Alzheimer, asclerogis lateral amiotrfica, demenda cronica, deterioro
cogniivo, enfermadades Inflamatorias; fibromialgia; complicaciones de
herpes zoster; prevencion de lp tolerancla a analgesia por opidceos;
sindrome de absiinencia de fAmacos adictivos, door y combinaciones de
loa mismos.
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UNITED STATES OF AMERICA JAN 3 1 2006

To:

NOTIFICATION OF TRANSMITTAL OF
WOODCOCK WASHBURN LLP THE INTERNATIONAL SEARCH REPORT AND
Attn. Lucci, Joseph THE WRITTEN OPINION OF THE INTERNATIONAL

SEARCHING AUTHORITY, OR THE DECLARATION

Date of mailing
(day/month/year)

25/01/2006

Applicant’s or agent's file reference
WYNC-2456 (ﬁ["" AR 5 O) FOR.FURTHER ACTION See paragraphs 1 and 4 below

International application No. International filing date
d.
PCT/US2005/035916 (day/monthlyear) 06/10/2005

Applicant

WYETH

s
1.

2.

3.

4.

&] The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46):

When? The time limit for filing such amendments is normally two months from the date of transmittal of the
International Search Report.

Where? Directly to the International Bureau of WIPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70

For more detailed instructions, see the notes on the accompanying sheet.

D The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the Intemnational Bureau together with the
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices.

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively,
before the completion of the technical preparations for international publication.

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or is to be established. These comments would also be made available to
the public but not before the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international prefiminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months (or later) will apply even if no demand is filed within 19
months.

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT Applicant’s
Guide, Volume II, National Chapters and the WIPO Internet site.

RECFIVED
Name and maiiing address of the Internationai Searching Authority | Authorized officer
=& European Patent Office, P.B. 5818 Patentlaan 2 L JAN 3 1 2006
@)}) NL-2280 HV Rijswijk Eva Bleijs
. Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, "
—== _ Fax: (+31-70) 340-3016 R P DOCKET DEPT
COPYGENTTOCHENT WWKMN
Form PCT/ISA/220 (January 2004) ’ < % o (See notes on accompanying sheet)
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NOTES TO FORM PCT/ISA/220 o nniog

These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The
Notes are based on the requirements of the Patent Coopsration Treaty, the Regulations and the Administrative Instructions
under that Treaty. n case of discrepancy bstween these Notes and those requirements, the latter are applicable. For more
detailed information, see also the PCT Applicant's Guide, a publication of WIPO.

In these Notes, "Article”, “Rule”, and "Section” refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions respactively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international search report, one opportunity to amend the claims of the
international application. It should however bas emphasized that, since all parts of the international application (claims,
description and drawings) may be amended during the intemational preliminary examination procedurs, there is usually
no need to file amendments of the claims under Article 19 except where, e.g. the applicant wants the latter to be published
for the purposes of provisional protection or has another reason for amending the claims before international pbulication. -
Furthermore, it should ba emphasized that provisional protection is available in some States only.

What paris of the Intemational applicstion may be amended?
Under Article 19, only the claims may ba amended,

During the international phase, the claims may also be amended (or further amended) undsr Article 34 bafore
the International Preliminary Examining Authority. The description and drawings may only bs amendad undar
Articlo 34 bafore the International Examining Authority.

o Upon entry into the national phase, all parts of the international application may bs amendad under Article 28
N or, where applicable, Articia 41.

When? Within 2 months from the date of transmittal of the intemational search report or 16 months from the priority
date, whichever time limit expires later. It should be noted, however, that the amendments will be considered
as having been received on time if they are received by the International Bureau after the expiration of the
applicable time limit but bafore the completion of the technical preparations for iterational publication
(Rule 46.1).

Where not to file the amendmoents?

The amendments may only ba filed with the International Bureau and not with the receiving Office or the
International Saarching Authority (Rule 46.2).

Where a damand for international preliminary axamination has baen /is filed, see bslow.

How? Either by cancelling cne or more entire claims, by adding one or more new claims or by amending thoe text of
one or more of the claims as filed.

A replaceament sheet must ba submitted for each sheet of the claims which, on account of an amendment or
amendments, differs from the sheet originally filed.

(% All the claima appaaring on a replacement sheet must be numbsred in Arabic numerals. Whero a claim is
cancelled, no renumbsring of the other claims is required. In all cases where claims are renumbered, they must
ba renumbered consecutively (Adminiatrative Instructions, Section 205(b)).

The amendments must be made in the langusge in which the intemational application is to be published.

What decuments must/may accompany the omondments?
Lalter (Soction 205(b)):
The amendments must ba submitted with a letter.

The latter will not be published with the intemational applicaiion and the amended ciaims. It should not bs
confused with the “Statement under Article 19(1)" (see bslow, undar "Statement under Article 19(1)").

The letter must be In English or French, =t the choice of the epplicant. However, I the language of the
Intarnational application is English, the letter must be In English; f the language of the international application
is Franch, the latter must be In French.

Notes to Form PCTASAR220 (first sheet) (January 1994)
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ROTES TO FORM PCT/ISA/220 (continued) Nig,.

The letter must indicate the differences between the claims as filed and the claims as amended. It must, in
particular, indicate, in connection with each claim appearing in the international application (it baing understood - -
that identical indications concerning several claims may bs grouped),whether

() the claim is unchanged;

(i) the claim is cancelled;

(i) the claim is new;

{iv) the claim replaces one or more claims as filed;

(v) the claim is the result of the division of a claim as filed.

The following examplas Iflustrate the manner In which amendmoents mustbe explained In the
2ccompanying letter;

1. [Where criginally there were 48 claims and after amendment of some claims there are 51
*Claims 1 to 29, 31, 32, 34, 35, 37 to 48 replaced by amended claims bearing the sams numbars;
claims 30, 33 and 36 unchanged; new claims 49 to 51 added.*

2. [Where originally there were 15 claims and after amendment of all claims there are 11}:
"Claims 1 to 15 replaced by amended claims 1 to 11.°

3. [Where originally there were 14 claims and the amendments consist in canoelling some claims and in adding
new claims]:
“Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added.” or
“Claims 7 to 13 cancalled; new claims 15, 16 and 17 addad,; all other ctaims unchanged.”

- 4. [Where various kinds of amendments are mads}:
N “Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended
claim 14; claim 17 subdivided into amended claims 15, 16 and 17; new claims 20 and 29 added.®

“Stetomont under article 18(1)" (Rule 46.4)

The amendments may bs accompanied by a statement explaining the amendments and indicating any impact
that such amendments might have on the description and the drawings (which cannot be amended undsr
Articla 19(1)).

The statement will bs published with the intemational application and the amendzad claims.
it must ba In the languzge In which the intcmationst appplication I2 to bo published.
It must ba brief, not exceeding 500 words if in English or if translated into English.

It should not be confused with and does not replace the letter indicating the differences between the claims
as filed and as amended. It must bs filed on a separate sheet and must bs identified as such by a heading,
preferably by using the words "Statement under Article 19(1).°

It may not contain any disparaging comments on the international saarch report or the relevance of citations
containad in that report. Reference to citations, relevant to a.given claim, contained in the intemational search
report may be made only in connection with an amendment of that claim.

Consaguences if a demand for Intemational preliminary examination has alroedy been filed

If, at the timo of filing any amendments under Article 1 9, a demand for intemational preliminary examination
has already been submitted, the applicant must proferably, st the same time of filing the amendments with the
International Bureau, aiso fila a copy of such amendments with the Intemational Preliminary Examining
Authority (sea Rule 62.2(a), first sentencs).

Conseguanca with regard to transiztion of the Intornational applicationfor entry Into the national phass

The applicant's attention is drawn to the fact that, where upon entry into the national phase, a translation of the
claims as amended under Asticle 19 may have to bs furnished to the designated/elected Offices, instead of, or
in addition to, the translation of the claims as filed.

For further details on the requirements of each designated/elected Office, see Volums Il of the PCT Applicant's
Guide.

Notes to Form PCTASA/220 (secand sheet) (January 1994)
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INTERNATIONAL SEARCH REPORT

(PCT Atticle 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220

WYNC-2456 ACTION as well as, where appticable, item 5 below.
International appfication No. International filing date (aday/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2005/035916 06/10/2005 08/10/2004
Applicant

WYETH

This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This International Search Report consists of a total of 4 . sheets,
Itis also accompanied by a copy of each prior art document cited in this report.

1. Basis of the rebort

a. With regard to the language, the international search was carried out on the basls of the international application in the
language in which it was filed, unless otherwise indicated under this item.

The international search was carried out on the basis of a translation of the international application furnished to
this Authority (Rule 23.1(b)). T s

=

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.

no
[>]

Certain claims were found unsearchable (See Box ).

[

Unity of invention is lacking (see Box IlI).

oS

With regard to the title,
the text is approved as submitted by the applicant.
]:] the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant.

I:] the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No.
D as suggested by the applicant,
D as selected by this Authority, because the applicant failed to suggest a figure.
D as selected by this Authority, because this figure better characterizes the invention.
b. D none of the figures is to be published with the abstract.

Form PCT/1ISA/210 (first sheet) (January 2004)




INTERNATIONAL SEARCH REPORT

Int”" " tional Application No

Pv./US2005/035916

f

A. CLASSIFICATION OF SUBJECT MATTER

C07F9/645

A61K31/675 A61P25/02

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

CO7F A61K A6l1P

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation 1o the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data, BEILSTEIN Data, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

description pages 1-4, claim 1

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A EP 0 496 561 A (AMERICAN HOME PRODUCTS 1,24,38,
CORPORATION) 29 July 1992 (1992-07-29) 53-55

D Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

*A" document defining the general state of the art which is not
considered to be of particular relevance

*E* earlier document but published on or after the international
filing date

*L* document which may throw doubts on priotity claim(s) or
which is cited fo establish the publication date of another
citation or other special reason (as specified)

*0O* document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

e

e

ry

S

later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

document of paricular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
ments, such combination being obvious to a person skilled
in the ar.

document member of the same patent family

Date of the actual completion of the international search

9 January 2006

Date of mailing of the intemational search repon

25/01/2006

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk

Tel. (+31-70) 340~2040, Tx. 31 651 epo nl,
Fax: (+31-~70) 340-3016

Authorized officer

Bourghida, E.M.

N1

o]

Form PCT/ISA/210 (second shest) {January 2004)
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INTERNATIONAL SEARCH REPORT I( PeT/Us2005/035918 ) .
Box § Obesrvations whare certain claims were found unassrchable (Continustion of Itam 2 of first sheet)

-3 ]
This Intomasanal Sassch Report has nat boon sstabiishe=l in raspecs of cenaln cialms under Arola 17(2)u} ior he lolowing ropsons:

| m CIaima Nas.:
bacanss thijy relate t0 Sxbjact maitor ROt requined o be seamihed by his Autharity, namely-

Although claims 55-67 are directed to a method of treatment of the

human/animal body, the search has been carried out and based on the alleged
effects of the compound/composition.

2 G st e s et sty i s o repirane
w oo mach
mmMmmulmm&mmumoilpmng ©

3 D(‘.‘dmhm.:
DORiSa ey Ao depancont AakEE &d ord ot drefed in scetrciarcs win e ssoond sid third sentences of Auls $.A(a),

Box Il Obsarvations whore unity of invention s lacking (Continuation of iem 3 of first shoot)

Thia intamasional Benrhing Authorky founa rmutiins inventdions in this nsmalional sppiicazion, as toliows:

1 D As &1 required aciditisnal eonson feas were Emely gaid by the apploant, this Inlemational Search Feport covers &1
seirchatie ciatmy,

2 D As al searchabln cinims coukl be searched withou! offon jusitying an adritirnal ioe, this Authority dd not invits paymom
of ANy ackifions) fen,

As of the requirad additionnl search les id by the apploan, tis inlsmatiornl Seorch Repon
* ﬂ“ﬂmmmummﬂnm'mgﬁh

Remark on Protast Dmmmmmmmqnwwu

D N prodost pocormpaniad the Saynient of addiional sesrch fess,

Formo PCTABAR210 {condinuaiion of first shaet (2)) tBarunty 2004}
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[ 9200144 A3 19-01-1954
OE §9201855 DL 20041995
DE 69201655 T2 13~-017-199E
oK 495561 T3 2e-05-1995
ES 2071428 T3 16-06-1995
F1 020261 A 23={8-~1992
&R J015456 T3 30-06-1595
HK 1005588 a) 15-01-1999
HU 61970 A2 28-3-1093
HU . 9500530 A3 30=10=1535
IE §28176 Al 20-07-1992
IL 100675 A 31-11-1904
JF 3167770 B2 21=-0156=-2001
JP 41321654 A 11-11-1952
NX 9200240 Al 31-03-1994
NZ 241330 A 26-10=~1993
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INTERNATIONAL SEAR_!:HING AUTHOF-'.ITY DOCKET DEPT
- . PCT WY/KIEN ‘17-9
] - nirerg
WRITTEN OPINION OF THE
see form PCT*'S‘W;OECEWED INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
JAN 3 1 2006 T
n {deyinonthvioar) see form PCTISAZ10 {sacond shoet) l
_ ; Woodeeak-Washbum:
AppJcunts or ygents hle refosa |
so0 form PCTASAR20 Enmmn-mzemcnou
imermatonal appFcaion N, Irtemational fing Gate (eyimontvpacs) Pricrity date dayincoihyeer]
PCTAIS2005035918 06.10.2008 08.10.2004

txiornptional Petent Classifonson (IPC) o1 both nations! classtcation and IPC
CO7F94845, AB1K314875, AB1P2502

. : -
WYETH

1. This opinion containg indications relating 1o the following tiams: I

I BoxNo.l  Basis of the opinion

D BoxNo.#  Priety

B BoxNo il  Kon-esablishment of opinion with regard tn navalty, inventive step and Industrial appicability
O BoxNo. IV Lack of unity of brvention

B BoxNo.V  Reasonad statement undar Rulo 434is.1{a)(1) with regard (s novelty. inventive atep or indusirial
applcahlity: cliations and explanations suapoding such statemant

0 BoxNo. V1 Cettaln documents cited
Bl Box No. VIl Certala dofocts b the intemational application
£ Box No. VIR Ceitaia cbseivations on the imernaficna) application

2 FURTHER ACTION

i & demand for ntemational prelim'nary axamination i3 made, this opinion will usually be considered to bo a
wrikan opinion of the tmamatonal Proliminary Gxamining Authority (*IPEA™). However, this doed not apply where
the applcant choosat an Aulhorily othes than this one to be tha | and the chosen IPEA has nitifed the
International Bureaw under Rulo 88.1bis(b) that written opiniona of this tntemational Searching Authority

@ will not be 0 considerod,

if this epinion |s, as provided above, conaidorod to be a written opinian of the IPEA, the applicant is Invitod to
submikt to the [PEA a written reply togeiher, where appropriate, with amendments, baiora the explraios of three
months from tha date ol malling of Form PCTASAZZ20 or Boforo the expiration of 22 manihs rom the priority dats,
whichever axplias lator.

For further options, see Form PCTISAR2D.

3. Foriurther datalls, soo notes to Form PCTASA220,

Name ond mafling Rddrss of he ISA: Authosizad Otficer /’__‘
oo 1 R Pore By 10 Famentamn2 | o urghica, EM. i j)\
Tel. +31 70 M0 - 2040 Tx- 31 831 sponl j
F: +31 70 40 - 3018 Tolephane No, +31 70 3400517 N

Form (PCTASAZIT) {Coven Shaot) {dnnuary 2004)
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WRITTEN OPINION OF THE Intemational application No.
- INTERNATIONAL SEARCHING AUTHORITY PCTAXS2005035016

Box No. | Rasia af the opinion

1. Wilh regerd 1o the language, this opinlon has been established on the basfa of tha inamational spplication in
the language in which it wag filed, unlsss athanwicn Indicabad wndar this kam.

O Thia opinion hes boon esiatiished on the basis of 2 transklign 10m e original language into the iollowing
Bnguege ., which la the langLege of / |rangiation fumished for the purpases of inloational gaaroh
{under Rules 123 and 23. 1{bjk

2. With regeed 10 sy nuckeclkds Andar smino acid sequence disciozad in 1he inlematices) appiication and
necaesary 1o the clakmed invention, this opinion hes been catahlished an s BEsis of:

a. iypo of matgrial:

O = sequence Bsting
O rahig(s) reluted do the sequence Bsting

b. irmat of matarial:
O in wiiten forsnat
O in compuler readable fom

¢. ime of flingdurniahing:
O contalned w tha imamationsl application as fled.
3 sed together with the international apglleation in compuber readable fom.
) irnichad ssheaquantly o this Authority for the purpases of B2ah.

3. O Inaddilion, in the case that mone than ona wergion or Copy of a saquence listing andhbr \able relating hereto

hes been flled or wrniahad, 1he redquited statements that ihe infarmaipn in |he subsequent or additional
capies & identioal 10 ihat in the applicellon aa flad or doas net go beyond the application as fled, as

#pppriate, were lurnishad.
4. Additonal cammants:

Form PGYASAZI7 |Jancary 2004)
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WRITTEN OPINION OF THE International application No.

INTERNATIONAL SEARCHING AUTHORITY PCTMUUS2005035916
Box No. Il Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non
obvious), or to be industrially applicable have not been examined in respect of:

O the entire international application,
claims Nos. 55-67 (with respect to industrial applicability)
because:

X the said international application, or the said claims Nos. 55-67 relate to the following subject matter
which does not require an international preliminary examination (specify):

see separate sheet

O the description, claims or drawings (indicate particular elements below) or said claims Nos.  are so
unclear that no meaningful opinion could be formed (specify):

[0 the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion
could be formed. :

<

no international search report has been established for the whole application or for said claims Nos.

LI the nucleotide andior amino acid sequence listing does not comply with the standard provided for in Annex
C of the Administrative Instructions in that:

the written form 03  has not been furnished
O does not comply with the standard
the computer readable form 1 has not been furnished
O does not comply with the standard
[0 the tables related to the nucleotide andfor amino acid sequence listing, if in computer readable form only, do

not comply with the technical requirements provided for in Annex C-bis of the Administrative instructions.

[0 See separate sheet for further details

C

Form PCTASA/237 (January 2004)
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WRITTEN QFINION OF THE Intimational application Na.
ITEANATIONAL SEARGHING AUTHORITY PCTAS2005035916

Box No. ¥  FReasoned statomand under Rule 430¢s. 1{a){T) with g to nowsity, Inventive step or
industrial applicatility; chations and explanstions suppoeting such statsmont

1. Bsatamanl
Novelly (N) Yes: Clams  1-87
Ng: Claims
Inventivo Slap [15) ¥os: Claima 1.87
No: Claims
induswial applisaniiy (IA) Yos: Clams 1-54
Ng; Clams

2. Chationg and explanations

E8a geparate shast

Box No. VI Gertain defects In tha Inlermational application

The following defacts In the lomn ar contérds of the intemational application have bean notect
Sée sepavate Ahsat

Bax No. VIl Cartaln abssrvelione on the intemational application

The iolbwing abservations on tha <arity of the claims, description, and drawings or on the question whather the
claims ang fully supporied by iha description, are meoa:

2o0 caparate shast

Farm PCTISA 237 |Jaruany 2004}
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WRITTEN OPINION OF THE Infernational application Na.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2005/035918

Ba iterm Il

Non-¢stablishment of opinion with regard to novelty, Inventive step and Industrial
apphicability '

1.0 Chaims 55-67 relafe tn subject-matter considered by this Authordty to be covered by
the provisions of Rule 67.1{lv} PCT. Gonsequently, no opinion will e farmulited with
reepect 1o the indusldal applcability of the subject-matter of these clalms (Ardicle
34{4)(a){l) PCT).

1.1 For the assessment of (he present claims 55-67 on the quastion whether they are
Industrially applicable, no unliled crileria exist in the PCT Contracling States, The
patentablity can aleo be dependént upon the formulalion af the claims, The EPO, for
examplg, does not recognize as Indusifally appicable the subjeck-matber ol claima to
the use of a compound in madical treatment, but may allow, howewsr, ¢laime {o a
known compound for first usa in madical tréatment and the use of such & compound
far the manufacture of & medicament for a new medical treabmenl.

Raltem V
Reasoned atatement with regerd to nowelty, inventive siep or Industrial applicabiliity;
citations and explanationg supporting such sttement

2.0 Refereénce i made to the following document:

D1 : EP 0495 581 A (AMERICAN HOME PRODUCTS CORFORATION) 29 July
1982 [1882-07-28)

Novglty:

2.1 Pror art does not disclose the compourxie disclosed in dams 1-87, therefore the
subjeat-matter of clsims 1-87 is novel {Article 33(2) PGT).

Forre PCTISA/AS? Separnie Bhaet) (2heet 1) [EFT-Janlnry S04}
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WRITTEN OPINION OF THE Wnternalional applicetion No,
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCTAJS2005/035916
Inweniivi Sten:

2.2 Document D ks reganded as baing the closest prior art 1o the subject metter of olaims
1-67, and discloges {the references in paretthasés applylng to this document).

- a class of compounds which are used as antagonists of NMDA {descdption
pages 1-4, clakm 1),

23 The present application mainly differs from D1 In that:
- the substituents on the oxygen atoms of the phosphonate moiaty are optionaly

substiuted Cy-C aryl groups, whereas in D1 they are C,-C, alky! groups.

24 The proklem to be solved can he regarded as the provision of further compouncs
antagoniete of NMDA,

2.5 The soluiion to this problem proposed in claims 1-87 of {he presemt application Is
considared as involving an lnventive step (Articie 33(3) PCT) for the follewing reason:
- there are no indications In the prior art, which would lead the persan skilled In
the art to Introdce optionaly substiluted C5-C7 aryl group a6 substtuents on
the oxygen atoms of the phosphonate moisdy of tha molecule.

ncusiial Aolicabibty:

26 Claima 1-54 relate to subject- matter which is considared 1o have an industdal
applicability, and therefore the eubject-matter of claims 1-54 meets the criterla of

Parm PCTASAMSY |Saperals Sie=et) (Ehwet 2 (EPC-January 2004)
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WRITTEN OPINION OF THE International appiication No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2005/035916

Article 33(4) PCT.
Be ftem VI|

Certaln defects In the intermational application

3.0 The statement " are hereby incorporated herein by reference” in the dascription
paragraph 0107 page 38, implies that the subject-matter for which protection is
sought may be different to that defined by the claims, thereby resutting in lack of
clarity (Article 6 PCT). This statement should therefore be removed.

Re ltem Vil
Cartain observations on the intermnational application

4.0 Claims 15, 21 and 22 are dependent claims of independent claim 1, thus they should
clearly refer to the said independant claim (Rule 6.4(a) PCT).

4.1 Product by process ciaims are only allowable in the rare case that the compounds
cannot be described by other technical features. In the present case, the compounds
are described by the Markush formula, as described in claim 1.
Thus, claim 53 is not allowable, since it does not unambiguously refer to the
compounds disclosed In claim 1.

Fom PCYASA’23T (Soparate Sheet) (Shoet 3) |EPO-Jamsary 2004)
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WRITTEN OPINION OF THE Inkernations] appiication No.
INTERMATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2008/035918

Forn PCTASAPAY [Soparaze Shect) (Shest 43 [EPGO~Jmnizary 2804)



PA NT COOPERATION TREATY ( % PCT/US2005/035916
/

St e B

From the INTERNATIONAL BUREAU ) @l/g
&e ., D

. 174
]P) CT To: M/OOQ' [/ 2y 0 j
C‘OC %
LUCCI, Joseph Was
NOTIFICATION CONCERNING Woodcock Washburn LLP Ry
SUBMISSION OR TRANSMITTAL One Liberty Place 7
OF PRIORITY DOCUMENT 46th Floor
Philadelphia, PA 19103
(PCT Administrative Instructions, Section 411) ETATS-UNIS DAMERIGUE
Date of mailing (day/month/vear)
19 December 2005 (19.12.2005)

Applicant's or agent's file reference

IMPORTANT NOTIFICATION
WYNC-2456 4 m) 01850 (HILH ) '

International application No. International filing date (day/month/year)
PCT/US2005/035916 06 October 2005 (06.10.2005)
International publication date (day/month/year) Priority date (day/month/year)
08 October 2004 (08.10.2004)
Applicant
' WYETH et al
%

l. By means of this Form, which replaces any previously issued notification concerning submission or transmittal of priority
documents, the applicant is hereby notified of the date of receipt by the Intcrnational Bureau of the priority document(s) relating to
all carlier application(s) whose priority is claimed. Unless otherwise indicated by the letters “NR", in the right-hand column or by an
asterisk appearing next to a date of receipt, the priority document concerned was submitted or transmitted to the International Bureau
in compliance with Rule 17.1(a) or (b).

2. (If applicable) The letters “NR" appearing in the right-hand column denote a priority document which, on the date of mailing_ of
this Form, had not yet been received by the International Bureau under Rule 17.1(a) or (b). Where, under Rule 17.1(a), the
priority document must be submitted by the applicant to the receiving Office or the International Bureau, but the applicant fails to
submit the priority document within the applicable time limit under that Rule, the attention of the applicant is directed to Rule
17.1(c) which provides that no designated Office may disregard the priority claim concerned before giving the applicant an
opportunity, upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the
circumstances.

3. (If applicable)An asterisk (*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b) (the priority document was received

. after the time limit prescribed in Rule 17.1(a) or the request to prepare and transmit the priority document was submitted to the

\_~receiving Office after the applicable time limit under Rule 17.1(b)). Even though the priority document was not furnished in
compliance with Rule 17.1(a) or (b), the International Bureau will nevertheless transmit a copy of the document to the designated
Offices, for their consideration. In case such a copy is not accepted by the designated Office as the priority document, Rule 17.1(c)
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, upon entry
into the national phase, to furnish the priority document within a time limit which is reasonable under the circumstances.

Priority d Priai lication N - ional Off [ Z .
- E :I v. . : EE E . . l
08 October 2004 (08.10.2004) 60/617,023 us 05 December 2005 (05.12.2005)
The International Bureau of WIPO Authorized officer
34, chemin des Colombettes
1211 Geneva 20, Switzerland T. Vernhes (Fax 338-8995)
Facsimile No. (41-22) 338.89.95
Facsimile No. +41 22 338 82 70 Telephone No. +41 22 338 8936

‘orm PCT/IB/304 (January 2004) COSGTCAU
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Box No.1X CHECK LIST; LANGUAGE OF FILING

This international application contains: This international application is accompanied by the following Number
(a) in paper form, the following number of item(s) (mark the applicable check-boxes below and indicate in of items
sheets: right column the number of each item):
request (including 1. (8 fee calculation sheet 1
declaration sheets) 3 | 2.0 original separate power of attomey
Sggﬁsgéleolr}s(grfg:ggl‘gr 3. [0 original general pawer of attorney
tables related thereto) 38 4.0 copy of general power of attorney; reference number,
claims 12 ANy e
abstract 5. O statement explaining lack of signature
drawings . 1| 60 prior(ity document(s) identified in Box No. VI as
LT 1T () T
Suh-total]fu:.mber of sheets : 54 7.3 tﬂranslatio;x of international application into
sequence histing UNGUAZE): .\ e s
tables rclated thereto 8. [J separate indications concerning deposited microorganism
Ohbr both, ar,;;ual number of or other biological matenial
sheets if filed in paper form, 9. [0 se fpimg
; . quence listing in computer readable form
:V:',:g':’; "_’:e":;.:lf‘;: j-gfgg_‘" (indicate type and number of carriers)
! (i) O copy submitted for the purposes of international search under
see (c) below) Py purp : : Inde
Rule 137er only (and not as part of the international application) :
Total number of sheets 54 Ggiy O (orély whefe chec/c-bo.\l' ((Ijz) (i) or k(‘!:)(U is mlarkte’?' in {left colur;_m) .
. additional copies including, where applicable, the capy for the
®0 ?sne]zﬁg: %m;}:;&;)readable form purposes of international search under Rule 13ter :
® O3 sequence listing (iii) [ together with relevant statement as ta the identity of the copy or
(i) [J tables related thereto copies with the sequence listing mentioned in left column :
O slsoi dable f 10. [0 tablesin computerreadable form related to sequence listing
(©) ?Si%;il;:o;:})(zt)%ri)gea able lorm (indicate type and number of carriers)
: fept (i) [ copy submitted for the purposes of international search under ’
((‘; ED] ::t?l‘i ?CT ltls(tj"t‘lfere(o Secllion 802)(b-quater) only (and not as part of the international
n relate application :
Type and number of carriers (diskette, i) O3 {only where check-box (b)(ii) or (c)(ii) is marked in left column)
CD-ROM, CD-R or other) on which are additional copies including, where applicable, the copy for the
contained the purposes of international search under Section 802(b-quater)
O sequence fisting: ... ... e iy O together with relevant statement as to the identity of the copy or
[ tables related thereto: ... ......... copies with the tables mentioned in left column :
(additional copies to be indicated under 11. B other (specify): trarmittal, tee calc sh; return, posteard, gheck 4
items 9(ii) and/or 10(ii), in right column)
Figure of the drawings which Language of filing of the English
should accompany the abstract: international application: g

Box No, X

SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request).

Wendy A{ Choi, Attor!

Chac

y for P)p‘licant

For

1. Date of actual receipt of the purported
international application:

receiving Office use only

the purported interational application:

3. Corrected date of actual receipt due to later but
timely received papers or drawings completing

4. Date of timely receipt of the required
corrections under PCT Article 11(2):

5. International Searching Authority
(if two or more are competent):

ISA/

Transmittal of search copy delayed
until search fee is paid

6.D

2. Drawings:

D received:

D not received:

Date of receipt of the record copy
by the International Bureau:

Forln

ternational Bureau use only

Form PCT/RO/101 (last sheet) (January 2004)

See Notes to the request form
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

N DIVISION DE NUEVAS CREACIONES
Indusiris y Comereio EXTRACYO PARA PUBLICACION nn1sy
_BUZIGIAVERDENTIA SOLICITUD DE PATENTE DE INVENCION PCT
(1) N° de s0”clud: Sl AB1K 31/675, ABIP 23002, GOTF /848
I2 Feche de sofclug: (M\Sofchnlels) WYETH
(30) Merdad  (31) Mo, 3% Feche  (31) Peis
80Nt 00 0810R4 us

{72} inveniorfes)  BAUDY, Relnhardt Richard

(74) Apoderedo:  ALVARO CORREA ORDOREZ

(35}  Fecha limita inklo tave nacional: G357 {47  Pubiicecidn Intorsacianal
(86}  Catos wiativoa o te presentatitn de fa soliciud PCT Fecha. 200408
Facha de presentecitn 4o la sclicciud: 0GMORIS N publicacib: WO2000/041975
No. de aoliciiud PCTIUS20050350168
{54) Thulo:
Re'viadieacidn{ns):

1.

Un compuesto de fdmwia {1) o una sal famaciuticaments aceptable del mismo:

OR,

o

Re¢ Ry
{n

on la que:

A es glquilenfo de 1 a 4 dtontos de carbono o alquaniienil de 2 a 4 atomos de carbono;

Ri y R; son, independientemente, hidrégeno, o afio Cs a C; opcionaimenis sustituido con 1 a 2
sustilvyenies seleccionados independientemente entrs 8 grupb ponstituido por -C{O)Rs, haldgeno, clano, nivo,
qrupd hidrox’o, prupo alquito Cr-Cs y grupo ol Ci-Cs, _

con la condicidn de que al menos uno de Ry ¥ Ry no sea hidrégeno;

R 98, independiantz=ments, hidrbgend, -ORy, alquilo, artio o hetaroarile,

R 65 hkindgeno, alquilo, arflo 0 heteroarfio, ¥

R: ¥ Rs son, independientamente, hidrdgeno, aiquilo, OH, aleoxd o arlo Cz a Cs;

donda cuaiquier grupa de Ry a Re que tiene un grupo asiio o hetercariic pueds eatar opclongimente
susituido en ol resio aio o heteroariio con 1 8 aproximadamente 5 susftuyenies selecclonados
independientemenie enire & grupa constitulde por hakigeno, clanc, altro, hidroxio, alqullo Ci-Cq y alooxd Cr-Cs.
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Imlustria- xuéomercio
SUPERINTENDENCIA

REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT

PATENTE DE INVENCION [ MODELO DE UTIIDAD { |
¢ Indicacion de que se solicita 1a concesion de una patente cd
¢ Datos de identificacion del saiicitante o de a persona que presenta la solicitud [ 47
9 Descripcion de la invencidn &
¢ Dibujos de ser estos pertinentes [}
¢ Comprobante de pago de las tasas establecidas [/
COMPLETA | / INCOMPLETA [ ]
DISENO NDUSTRIAL [ )
¢ Indicacién de que se solicita el registro de Disefio Industrial [ ]
¢ Datos de idenlificacion del solicitante o de la persona que presenta la solicitud [ ]
o Representacién gréfica y fotogréfica del Disefio Industrial o muestra del []

malerial que incorpora el diseflo
¢ Comprobanie de pago de las tasas astablecidas 11
COMPLETA [ ] INCOMPLETA [ ]

ESQUEMA DE TRAZADO [ }

0
o
0
0

Indicacién de que se solicita el registro de un Esquema de Trazado |
Datos de identificacion del solicitante ¢ de la persona que presenta la solicitud |
Representacién gréfica del esquema trazado [
Comprobante de pago de las tasas establecidas [

O I S

COMPLETA [ ] INCOMPLETA [ ]

Firma Responaable

Fecha Carrera 13 No. 27-00 Plso 5, 7 y 10
Conmwtador: 3 82 08 40
Fax: 350 52 20
E-mal: Infoffisic.aov.co
www sic.gov.co
Bogots, D.C., Colombis




REPUBLICA DE ¢OLOMBIA
SUPERINTENDENCIA DE TRDUSTRIA ¥ couErers  ,UD

Bogotd,
2020

Postorin)
CORRER ORDONEEX ALVARD

REFERENCIL Radiea~ifn Ko, 7 34603
Solioibud inkamacional P SU82008 /035016
Facha inicio fase nnoimwal 1Ef03/2007

Eramiko 1:
Bvonko a7a
ACtnacion d10
OFicio Wi.

. A 97408

Como vedultada del sxaman de Eocrma, wealid aadn con fundamento on ol #vtionle 3 de
le Oavizsidn 48F de 1a Comlaifin de la Comunidad Andina, ackiguls 27 dal Tratado de
Cooperacién aen Materia ds Patactes (BCT), regls 51 bis dal Reglamento vy Cicculers
Ouica de la Muperincendoncia de Industeis y Comarclio, se la comunios gué:

l. La solicitwd no contiens 1la oopic del dofumente an gua conata la cesifin del
deroche n 1ln poebonlie del Lrventor al solicitante © & Tu causantée. (AveE. 28-k)
Becieién 486. Cusndo s=  trate <da docspunbon okosgafoR an &1 axtranjere, daben

legulisorde &b conforymidsd con le ddapuest> por los arcloulos 265 y 260 dal cAipe
de Prpeedimisnto Ciwil.

3. La &aclicitid no contisme =1 poder dsbidaments otopgode, oon &L llenn da loa
TERIR i bt on [ TTTAE. oY nor lofg acticeles 62 y subaigquientea dal Sddige do
Procadipients Civil. Adiriocnalmenze, debard pressctar el dooumanbo que 4ccedita la
axistoocia ¥y reprasentacicn legal da la sociodod saliolbante, fvandn Zata fuers
parsana juridica.

W cueplimlents do o dispuesta per <l arkiculo 39 de la Daciaidn 85, ee 1a
requiere pari que dentra dal término de dos meses aiquisctes a la fecha de
antltloagiin dol presvntn oficlo, complate low ruguisitos anbecloswente eaunmisdos.
En casc da no day cumliniento al prasenre yaguariplasto, la solicitud ss
censidornra nbandonads y perdard su prelacidn.

Motificuese al presents coficio conforme a 1o diapuesto en el mumaral 5,2, literal
e), del eapitule gquinte dal titulo primezo da la Circular Unica No.l1¢ de 2001,

ALLX CARMENZR HAe DR VER(EL
Jefe da la ai.l.'."{:iﬁn de Huavas e loney

El aaterlor requecinienkn  Fuc  notificado por  Eijucido e 1leta  de

:;::::1 rﬂhﬂm’ m



