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Industria y Comercio
SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 06-38081

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 583 DE

FECHA 18 DE DICIEMBRE DE 2007 EL TERMINO HABIL SENALADO POR LA

LEY EXPIRA EL 14 DE MARZO DE 2008

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacién
en la gaceta de Propiedad Industrial, debera solicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de la Decision 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
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The present invention relates to novel alkanoyl—sdbstltuted heterocyclfc dcrivatrvés which are cysteine protease inhibitors; the
phannaccutlcally acceptable salts and N-oxides thereof; their uses as therapeutic agents and the methods of their making; according
to Formula (I) in which: A comprises a hetcromonocychc ring contammg S Ering fnerber atoms or a fused heteropolycyclic ring system

comammg 8 to 14 ring member atoms, wherein each ring coitaing 5 ito

tring member atoms, X! is a ring member carbon atom and each

ring member atom other than X! is a carbon-atom or a heteroatom, with e provxso'that (i) at Teast one ring member atom is a heteroatom
and (i) when A is a heteromonocyclic radical containing s fing member gtofns, no more than two of the ring member atoms comprising

A are heteroatoms; n is 0, 1, 2 or 3; X! is =C- or —CH— X’ is a bond ora dxvalent group of Formula (a) or (b); R! -

application.

R8 = as in the
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AMINE DERIVATIVES AS PROTE’KSE -INHIBITORS
THE INVENTION

This application relates to compounds and compositions for treating diseases associated
with cysteine protease activity, particularly diseases associated with activity of cathepsins B, K,
LorS. -

DESCRIPTION OF THE FIELD

Cysteine proteases represent a class 6f peptidﬁséé characterized by the presence of a
cysteine residue in the catalytic site of the enzyme. Cysteine proteases are associated with the
normal degradation and processing of proteiné. The aberrant activity of cysteine proteases, e.g.
as a result of increased expression or enhanced activation, however, may have pathological
consequences. In this regard, certain cysteine protease§ 'é:e associated with a number of
disease states, including arthritis, muscular dystrophy, inflammation, tumor invasion,
glomerulonephritis, malaria, periodontal disease, metachromatic leukodystrophy and others. For
example, increased cathepsin B levels and redistribution of the enzyme are found in tumors;
thus, suggesting a role for the enzyme in tumor invasion and metastasis. In addition, aberrant
cathepsin B activity is implicated in such disease states as rheumatoid arthritis, osteo arthritis,
pneumocystis carinii, acute pancreatitis, inflammatory éirway disease and bone and joint
disorders. T

The prominent expression of cathepsin K in' osteoclasts and osteoclast-related
multinucleated cells and its high collggqnolytic.acﬁ'\ri:ty/ ?sjt_l_gg'-est that the enzyme is involved in
ososteoclast-mediated bone resorption and, hence;-inibone abnormalities such as occurs in
osteoporosis. In addition, cathepsin K expression in-the'luflg and its elastinolytic activity suggest
that the enzyme plays a role in pulmonary disoéders as well.

Cathepsin L is implicated in normal tysosomal proteolysis as well as several disease
states, including, but not limited to, metastasis of melanémas. -Cathepsin S is implicated in
Alzheimer’s disease and certain autoimmune disorders, including, but not limited to juvenile
onset diabetes, multiple sclerosis, pemphigus vulgaris, Graves’ disease, myasthenia gravis,

systemic lupus erythemotasus, rheumatoid arthritis and Hashimoto’s thyroiditis; allergic

1 | :
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disorders, including, but not limited to-asthmia:‘and Hogeneic iftmiine responses, including, but
not limited to, rejection of organ uaﬁéﬁiaﬂts or ds:éué'g:;qfts. S

In view of the number of diseases whgrein it is recognized that an increase in cysteine
protease activity contributes to the pathology apd/of s_yx;i:ptomatology of the disease, molecules
which are shown to inhibit the activity of this class of enzymes, in particular molecules which

are inhibitors of cathepsins B, K, L and/or S, will be useful as therapeutic agents.
SUMMARY OF THE INVENTION

In one particular embodiment, the present invention relates to protease inhibitors of
Formula I:

I. PENTENN

in which: ‘

A comprises a heteromonocyclic ring c'9ntain’itf§~~5 to 6 rinig member atoms or a fused
heteropolycyclic ring system containing 8 to 14 ring mefﬁber dfd’rhs', wherein each ring contains
5 to 7 ring member atoms, X' is a ring member éafboh atom and each ring member atom other
than X' is a carbon atom or a heteroatom, with the proviso that (i) at least one ring member
atom is & heteroatom and (ii) when A is a heteromonocyclic radical containing 5 ring member
atoms, no more than two of the ring member atoms comprising A are heteroatoms;

nis0,1,2o0r3; S

X!is =C- or -CH-;

X?is a bond or a divalent group of Foif‘iﬁui@ (a) or (b):

. )
Rr® RHRIRY
@ O)

wherein:

S22
522



10

15

20

25

30

WO 00/55144 o ) ' PCT/US00/06885

X® and X* independently ar§ -

R" independently are Ryd % sen, (C,.¢)alkyl or as defined below;
@ each occurrence independer}tly is hydrogenjor (C, (alkyl;
@ and R independently are () C{;):ﬁ(yxltsﬁ)ptjqnally substituted with
nitfo, -NR“R™, -NR*C(O)OR", -NR¥C{O)NRPR¥, -NRUC(NR“)NR4R*,
-ORY, -SR¥, -C(O)ORY, -C(O)NR“R, -S(O),NR"RY, -P(O)(OR'“YOR¥,
-OP(O)(OR!)ORY, -NRMC(O)RY, -S(O)RY, -S(O),R¥, -C(O)RY, -OR'S, -SR!S,
-S(O)R', -S(O),R'é, -C(O)R'S, -C(O)OR'S, -OC(O)R', -NR¥*R", -NR'"C(O)R!S,
-NR"C(O)OR!S, -C(O)NR'R", -S(0),NR'R", -NR"C(O)NR'SR!" or
-NR'"C(NR')NRR", wherein R' at each occurrence independently is hydrogen,
(C,.¢)alkyl or halo-substituted (C, s)alkyl, R is (C, )alkyl or halo-substituted
(Cop)alkyl, halo, (C, galkyl or R is (G, eycloalkyl(C, alkyl,
hetero(C,.,,)cycloalkyl(C, ¢)alkyl, (C&,z)axyl(Co,s)alkyl hetero(Cs 12aryl(C, alkyl,
(Cs.1)polycycloaryl(C,¢)alkyl or hetero(Cg,,)polycycloaryl(Co,s)alkyl and R" is
hydrogen or (C,¢)alkyl, atid wherem‘ withiin I@‘ sald byc%alkyl heterocycloalkyl, aryl,

.

heteroaryl, polycycloaryl or .heterpolycycloaryl ring optionally is substituted by a group
selected from -R'S, -X’OR™, -X°SR'%,-X*S(O)R"¢, -X’S(0),R"®, -X’C(O)R",
-X5C(O)OR™, -X’0OC(O)R", -X’NR]"R", rX’NR“’C(Q)R5‘§, -X’NRPC(O)OR%,
-X3C(O)NR®RY, -X’S(0),NR"*R"; -X’NRC(@®)NR"R"’ or

-XSNRPC(NR*)NR®R", wherein X3 is a-bond or (C, ()alkylene, R is hydrogen or
(Cy9alkyl and RY is (C; p)cycloalkyl(Coalkyl, hetero(Cy.ip)eycloalkyl(Cy alkyl,
(Cq.1aryl(Cy.q)alkyl, hetero(Cs.,)aryl(C, ¢)alkyl, (ijpolycycloaryl(CM)alkyl or
hetero(Cs ,,)polycycloaryl(C,¢)alkyl, or (ii) a group selected from
(Cs.ro)eycloalkyl(Cy.)alkyl, hetero(C,.;)eycloalkyl(Co g)alkyl, (C.qp)aryl(Co.)alkyl,
hetero(Cs.,,)aryl(C, ¢)alkyl, (Cg,lz)polycycldaryl(caﬁ)alkyl and
hetero(Cg_,,)polycycloaryl(Cyg)alkyt, xw'hqrein, said cycloalkyl, heterocycloalkyl, aryl,
heteroaryl, polycycloaryl or heterpolyoybloaryl nng;opnbﬂally is substituted by a group
selected from -R'%, -X°0OR'8, -X3SR, -X’S(O}R‘m X’S@@)@R"‘ -X’C(O)R*,
-X3C(O)OR™, -X’OC(O)R“’ «K’N&“R” -@(’TNR’"C(())R"3 L IXNRYC(O)OR®,
-X3C(O)NR'®RY, -X’S(O)ZNR“‘R19 X’NR“’C(O)NR"’R‘9 or

-X’NRPC(NR¥)NR!*R", wherein X% R'® and R" are as defined above; wherein

within R'? and/or R" any alicyclic or anomdtié'ﬁng'systqem','prcsent may be substituted

S S
3.
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further by 1 to 5 radicals independently selected from (C, c)alkyl, (C, c)alkylidene,
cyano, halo, halo-substituted (C, ,)alkyl, nitro, -X’NR“R", -X’NR“C(O)ORY,
-X’NR“C(O)NRM“R", -X°’NR“C(NR*)NR"R", -X50R", -X*SR", -X5C(O)ORY,
-X3C(O)NRMRY, -X5S(0),NR "R, -X’P(0)(OR*)OR", -X*OP(O)(OR)ORY,
-X’NRM“C(O)RY, -X3S(O)RY, -X3S(0),R" and “X5C(O)R", wherein X%, R™ and R'S
are as defined above; or .+ e ‘

R™ together with R*-and/or R® togetheér with:R'®form trimethylene,
tetramethylene or phenylene-1',2-dimethyléﬁé;féﬁﬁdﬁé}lﬂfbubstituted with 1 to 3 radicals
independently selected from (Clﬁ)alk)‘rl (Cl.d)é"lkyhdenecyano, halo, halo-substituted
(C,)alkyl, nitro, oxo, -X*NR"“C(0)OR", -X’Nk—“C(O)NR"R“, '
-XSNRM“C(NR')NR™R', -X30RY, -X*SRY, -X"C(O)O’R“‘, -X3C(O)NRMRY,
-X38(0),NR"“R ", -XP(0O)(OR*)ORY, -X’OP(O)(OR“)OR“, -X’NR*C(O)RY,
“X3S(O)RY, -X5S(0),R" and -X*C(O)RY, wherein X®, R and R are as defined
above; and

S -X¢X'R®, wherein X¢ is -C(0)-, -C(O)C(O)- or -S(0),-, X’ is a bond, -O- or
-NR?., wherein R? is hydrogen or (C,¢)alkyl, and R? is (i):(C, ;)alky] optionally substituted by
cyano, halo, nitro, -NRM“R, -NR“C(O)ORY, -NR"C(O)NR"R'", -NR*C(NR*)NR"“R*,
-OR™, -SR'", -C(O)OR", -C(O)NR"R!, -§(0);NR"R*{ -P(O)(OR*)OR¥,
-OP(O)(ORM)OR ", -NR*C(O)R", -S(O)R’, -S(0),R¥*-C(O)RY, -OR%, -SRZ, -S(O)RZ,
-S(0),R%, -C(0)RZ, -C(0)ORZ, -C(O)NRZR¥, :.NRZRZ, -NR®C(0)R?, -NR¥*C(0O)ORZ,
-NR®C(O)NR#R® or -NR®C(NR*)NR¥R?; wher¢inR* aﬁ’ii"éﬁ"fiﬁre as defined above, R?

is (Cy 1 eycloalkyl(Cy.alkyl, hetero(C, eycloalkyGiaikyi(Giparyl(Co dalkyl,
hetero(Cy 1,)aryl(Cy.e)alkyl, (Cy.,)bicyeloatI(C, Jalkyiir hetera(Cy )bicycloaryl(Cy )alky]
and R at each occurrence independently is hydrogefi '6r-(C;)alkyl, or

(ii) (C,.;0)cycloalkyl{C, )alkyl, hetero(C'}lz)cyclbélkyl(%)alkyl, (Cq.1paryl(Cy g)alkyl,
hetero(C, ;,)aryl(Cy.¢)alkyl, (C,.1p)bicycloaryl(Cy o)atkyl or heteto(C, ,,)bicycloaryl(Cy ,)alkyl or
(iii) (C, 6)cycloalkyl(C, )alkyl, hetero(C, (jcycloalkyl(Cy)alkyl, phenyl(C,)alkyl or

hetero(C; 4)aryl(Cy ¢)alkyl, wherein said cycloalkyl, heterocycloalkyl, phenyl or heteroaryl is
substituted by -R%, -X’0OR?, -X5SR%, -X’S(0)R%, -X3S(0),R%, -X*C(O)R%, -X’C(O)OR%,
-X’C(O)NR*R%, -X’NR¥R%, -X’NR*C(O)R%, -X’NR¥*C(0Q)OR%, -X’NR¥C(O)NR%*R%

or -X’NR®C(NR¥)NR¥R¥, wherein X’ is as defined above, R? is (C, ¢)cycloalkyl(C,¢)alkyl,
hetero(C; ¢)cycloalkyl(C, ¢)alkyl; phenyl(C, )alkyl-or hefero(C; o)aryl(Cy.)alkyl and R? at each

22
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occurrence independently is hydrogen or (Cl 45)alkyl' wherein within R! any alicyclic or aromatic
ring system present may be substltuted further by 1 to 5 radlcals independently selected from
(C,)alkyl, (C, oaikylidene, cyano, halo, halo-substltuted (CM)alkyl nitro, -X’NR“R",
-X’NR“C(O)ORY, X’NR“‘C(O)NR"‘R” X’NR"C(NR")NR“R“‘ -X?0R", -X*SR",
-X’C(O)OR*Y, -X*C(O)NR“R¥, X’S(O)ZNR“‘R” -X’P(O)gOR“)OR"‘
X'OP(O)(OR*)OR™, -X'NR“C(O)RY, - X’S(O)ﬁ 51 X35(0)

SS(O)ZR” and -X’C(O)R", wherein
X5, R" and R'S are as defined above; or when X’isa .d1valent group of formula () or (b) then
R! may also represent hydrogen, carboxy, oxalo or carbamoyl
®1M9§ej orZ(C,‘s)alkyl,g B ’ o

R3 is (i) (C,¢)alkyl optionally substitutéd with cyano, halo, nitro, -SR%, -C(O)OR%,
-C(O)NR¥*R¥, -P(O)(OR¥)OR%, -OP(O)(OR%*)OR?, ~‘S(()')R’%,»-S(O)ZR” or -C(O)R”,
wherein R at each occurrence independently is hydrogen, (C, 9alkyl or halo-substituted
(C,.y)alkyl and R¥ is (C,¢)alkyl or halo-substituted (Cl;s)élk){l, or (ii) (C¢)cycloalkyl(C, ;)alkyl,
hetero(C, ¢)cycloalkyl(C, )alkyl, (Cq ,.)aryl(C,.5)alkyl or hetéro(C“)aryl(C,,g)alkyl, wherein
said cycloalkyl, heterocycloalkyl, aryl or heteroaryl optionaliy is substituted further with 1 to 5
radicals independently selected from (CM)a";lkyl (C,;G)aikylidene, cyano, halo, halo-substituted
(C,»)alkyl, nitro, -X’NR*“C(O)OR";: «X’NR“EI(O)NR“’R14 -X’NRMC(NRM)NRMR",
-X*0R™, -X*SR", -X5C(O)OR"Y, —X’C(O)NR“‘R"‘ -X‘S(O){NR“‘R“ -X5P(O)(OR)ORY,
-X*0P(0)(OR*)ORY, -X’NR“‘C(O)R15 -XSS(O)R" -XQS(KJ)‘,‘R"'and -X3C(O)R"Y, wherein
X5, R* and R are as defined above,g:ovfdad‘ﬂ/ﬁt w% )}R\” gs §ubsntuted (C,4alkyl and R*
is hydrogen or unsubstituted (C, s)alkyl then X? may. 1 not represcnt (i)a bond when R is
-C(O)R®, -C(O),R? or -S(O),R? in which Rzo is (C,. 6)alkyl phenyl(C, ,)alkyl, phenyl,
(C;5)cycloalkyl, camphan-10-yl, naphth-1 -yl naphth-z-yl phenyl substituted by one or more of
(C,.s)alkyl, perfluoro(C,)alkyl, (Cl,a)alkoxy, hydroxy, halw amldo, nitro, amino,
(C,4)alkylamino, (C,_)dialkylamino, carboxy or (CH)alkoxycarbonyl, or naphth-1-yl or
naphth-2-y] substituted by one or more of (C14)alkyl. perﬂuﬁro(C,,,,)alkyl, (C,)alkoxy, hydroxy,

halo, amido, nitro, amino, carboxy or (C,Qalkoxycarbonyl or (ii) a divalent group of formula (a)
or (b) in which the moiety R2 is methyl, isopropyl, n-butyl, sec-butyl, tert-butyl, 1-methylpropyl,
benzyl, naphth-1-ylmethyl, naphth—2¢ylmethy1;‘thien-z'-eylmethy], thien-3-ylmethyl, or wherein R®
and R'? form ethylene, trimethylene, hydroxy-substituted: trimethylene, tetramethylene or
phenylene-1,2-dimethylene; or .' Wekoan x alesde o .

R?® and R* taken together with the caﬁ:'éﬁ dtom tQ whish both R? and R* are attached
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R )

form (C, g)cycloalkylene or (C,, ,)heterocycloalkylene, wherem sald cycloalkylene or
heterocycloalkylene is optionally subsntuted w1th 1'to: 3 radmals mdependently selected from
(C,.¢)alkyl, (C, oalkylidene, cyano, halo, halo-substltu"‘ "d' (Cu)alkyl nitro, -XNR"“C(O)ORY,
XNRMC(OJNRMR™, -XNRMC(NRMNRIRY “XGRH, X8R 1% x°C(0)OR™,
-X5C(O)NRMR¥, -X’S(0),NR“R*, -X5P(O)(OR“)0R“ -X’OP(O)(OR")OR¥,
-X’NR“C(O)RY, -X’S(O)RY, -X*S(0),R™* and X’C(O)Rls wherein X3, R! and R are as
defined above; .

R* is hydrogen, (C,g)alkyl or as defined above;,

R%is hydrogen and R® is hydroxy or R® and RS together form oxo;

R is a group selected from cyano, halo, nitro, -R?, -X’NRZ®R¥, -X’NR*C(O)OR?,
-X’NR*C(O)NR¥R%, -X’NR*C(NR*)NR¥R¥, -X50R29, -X';SR”, -X3C(O)OR?,
~X5C(0)NR29R3“’ -X3S(0),NR¥R¥, -X3P(O)(OR*)OR?, X"OP(O)(OR”)OR29

-XSNRPC(O)RY, -X’S(O)R?, -X3S(0),R* and -X”C(O)R31 wherein X3 is as defined above,
R? is hydrogen or -R*, R¥ at each occurrence is hydrogen or (C, ¢)alkyl and R* is (C, ¢)alkyl,
(Cy.pp)cycloalkyl(Cy g)alkyl, hetcro(C, 12)°Y°l°a'%1(co.o)alkyl (Cﬁ,l-_,)aryl(CM)alky lor

bl

hetero(C, ;,)aryl(C, ¢)alkyl, wherein: within R" ans' ahoychc“brsdfomauc ring system present may
be substituted further by 1 to 5 radicals mdependﬁnﬂ?&eleﬁtedvﬁ’am (C,.0alkyl, (C,oalkylidene,
cyano, halo, halo-substituted (C, )alky, aﬂ&o,"-xsmml4 XRIC(0)ORY,
“XSNR“C(O)NR“R, X’NR“C(NR“)NR“R“ _XSORY, KSR, -X3C(0)ORY,
-X3C(O)NRMR™, -X3S(0),NRM“R"Y, -X’P(O)(OR“)OR“ -X50P(O)(OR")ORY,
-X*NRM“C(O)RY, -X3S(O)RY, -X3S(0),R"* and -X’C(O)R" wherein X3, R and RY are as
defined above; and o S
R® at each occurrence independently is selected from (C, oalkyl, (C, ¢)alkylidene,
cyano, halo, halo-substituted (C, ,)alkyl, nitro, -X*NR™“R, -X’NR“C(O)OR",
-X’NRHC(O)NRMRY, -XNR“C(NR)NRM“RY, -X50R", -X’SR¥, -X’C(0O)OR",
-X3C(O)NR"RY, -X3S(0),NR"“R*, -X5P(O)(OR')OR", -X*0OP(0O)(OR“)OR%,
-XSNR™“C(O)RY, -X°S(O)RY, -X°S(0),R" and - )S'.“CI.‘,(O)R‘5 wherein X3, R and R¥ are as
defined above; and the N-oxide denvanves, prodrug demvauves protected derivatives, individual

isomers and mixtures of isomers; and the: phamaaceutacally acceptable salts thereof.; but

td ;’:"'v.'
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phenylmethanesulfonyl)-ethyl]-amide; and a compound of Formula Iin Wthh Ais
benzooxazol-2-yl; X? is a group of Formula (a), wherem R9 is hydrogen and R"?is
benzylsuifonylmethyl; R! is tetrahydropyran—4-yloxycarbonyl R?is hydrogen; R?® is phenethyl;

R*is hydrogen; and R’ and R® together form oxo; that 1s, a compound having the following
structure:

is named tetrahydropyran-4-yl lR-(1S—benzooxaz,ol—?,ﬂl‘gi@\rbonﬂ%-phenylpropylcarbamoyl)-
2-benzylsulfonylethylcarbamate or {(R)-1-[(S)* l-(1-benzooiazol-2-yl-methanoyl)-3-phenyl-
propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl }%a'rbamic acid tetrahydro-pyran-4-yl ester.
A compound of Formula I in which A is pyridd&l; X2 is a group of Formula (a),
wherein R? is hydrogen and R* is 2-methylpropyl; R' is benzyloxycarbonyl; R? R* and RS each

are hydrogen; R? is phenethyl; and R® is hydroxy, that ns, a compound having the following
structure: el

is named benzyl lS~(1S-pyrid-2-ylcarbonyl-3-phenillpropylczirbémoyl)-3-methylbutylcarbamate

44
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or {(5)-1-[(S)-1- (l-hydroxy-1-pyndm-2-yl-me_>thyl)'3“ ¢ yj ﬁr;ogylcarbamoy]] 3-methyl-buty1}-
in‘ whlcth is thiazol-2-yl; X*is a

carbamic acid benzyl ester; and & compound of Fonnu;Q :
group of Formula (a), wherein R? is hydrogen and R is. 2-methylpropyl; R! is
4-methylpiperazin-1-ylcarbonyl; R*and R* each are hydrogen; R® is phenethyl; and R® and R®

together form oxo; that is, a compound having the folloy(ing'su'ucture:

is named N-[3-methyl-lS-(3-phenyl- thlazol ; )ﬂcarb 1yipr ;%y‘T1 Pa;}loyl)butyl]-
4-methylpiperazine- 1 -carboxamide or 4-methyl-p1p¢razme-l-carboxyllc acid or {(S)-3-methyl-
1-[(S)-3-phenyl-1- (l-thlazol-2-yl—methanoyl)-propylcarbamoyl]—butyl }-amide; and a compound
of Formula I in which A is 4. 5—tetrahyd:o-4—methoxycarbonyloxazol-Z-yl X2 is a group of
Formula (a), wherein R is hydrogen and R" is 2-methy1propyl Rl is benzyloxycarbonyl; R2and

R* each are hydrogen; R? is phenethyl; and R3 and R® together form oxo; that is, a compound
having the following structure: .

15  is named methyl 2S-(ZS-benzyloxycarbonylannno—ii—lbnemylvalerylammo)-4—phenylbutyryl-

4,5-dihydrooxazole-4-carboxylate or 2—[(S)—2*((S)-2-benzyloxycarbonylammo-4-methyl-

»
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pentanoylamino)-4-phenyl-butanoyl]e4,5-dihydfo-oxazole4-carboxylic acid methyl ester.
Certain compounds of Formula I exist in tauiorx'ieric equilibrium. Compounds of

Formula [ which exist as tautomers are named 1llustrated or othemlse described in this

application as one possible tautomer. However, 1t 1s to be querstood that the all possible

tautomers are meant to be encompassed by such ﬂaxﬁes ;

Certain compounds of Formulae I and I exist in tautomenc equilibrium. Compounds of

l'-l

Formulae I and II which exist as tautomers are named. 111ustrated or otherwise described in this
application as one possible tautomer. However itis to be understood that the all possible

tautomers are meant to be encompassed by such names, illustrations and descriptions.

Administration and Pharmaceutical Compositions:

In general, compounds of Formula I will be administered in therapeutically effective
amounts via any of the usual and acceptable modes known in the art, either singly or in
combination with another therapeutic agent. A therapeutically effective amount may vary
widely depending on the severity of the dieease, the age and relative health of the subject, the
potency of the compound used and other factors. For example, therapeutically effective
amounts of a compound of Formula I may fanéé‘ffoinﬁ 1 micrograms per kilogram body weight
(ug/kg) per day to 10 milligram per kilogram: body weaght glkgoper day, typically 1 pg/kg/day
to 1 mg/kg/day. Therefore, a ﬂlerapeutlcaHy effeeﬁwé‘mnoum f.emwSO kg human patient may
range from 10 pg/day to 100 mg/day,: typlk:ally 0.1 m.g/day to 10 mg/day In general, one of
ordinary skill in the art, acting in reliance: Jupon personal ‘knowledge and the disclosure of this
Application, will be able to ascertain a therapeutlcally effective amount of a compound of
Formula I for treating a given disease. SR PR

The compounds of Formula I can be administered as pharmaceutical compositions by
one of the following routes: oral, systemic (e.g., transdermal, intranasal or by suppository) or
parenteral (e.g., intramuscular, intravenous or subcutaneous). Compositions can take the form
of tablets, pills, capsules, semisolids, powders, sustained release formulations, solutions,
suspensions, elixirs, aerosols, or any other appropriate composition and are comprised of, in
general, a compound of Formula I in combination: with at. least one pharmaceutically acceptable
excipient. Acceptable excipients aresion-toxic; aid administration, and do not adversely affect
the therapeutic benefit of the active mgredlemiu Sﬁch exmplent may be any solid, liquid,

semisolid or, in the case of an aerosol composition, gasgou x,iﬁgept that is generally available
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Al1-B12-C4-D86 A75-B12-CAD86:.".  .A128-B12-C4-D86 A11-B5-C4-D123
A75-BS-C4-D123 AI28B5-C4D123  All-B6-C4-DI23 A75-B6-C4-D123
Al128-B6-C4-D123 All-B12-C4D123 A75-B12-C4-D123 A128-B12-C4-D123
EXAMPLE 28
Cathepsin B Assay

Solutions of test compounds in varying cdncentration; were prepared in 10 uL of
dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 uL, comprising:
N.N-bis(2-hydroxyethyl)-2-aminoethanesulfonic acid (EES), 50 mM (pH 6);
polyoxyethylenesorbitan monolau,rgt‘e, 005%, anc'l;c_‘litkzxjpﬂlreitol (DTT), 2.5 mM). Human
cathepsin B (0.025 pMoles in 25 .p,L. 6f assaxllgf‘fcr) was agded to the dilutions. The assay
solutions were mixed for 5-10 seconds on a shaker plate cbvered and incubated for 30 minutes
at room temperature. Z-FR-AMC (20 nMoles in 2 25 uL ofv?.‘ssay buffer) was added to the assay
solutions and hydrolysis was followe;i ,spectrophotomemcally at ( A 460 nm) for 5 minutes.
Apparent inhibition constants (K;) were calculated zfxﬁqm,the .enzyme progress curves using
standard mathematical models. ' P

Compounds of the invention were tested by the above-described assay and observed to

exhibit cathepsin B inhibitory activity with a K; of less than or equal to 10 uM.

EXAMPLE 29 )
Cathepsin K Assay - >

Solutions of test compounds in varying 'qoncenp{atiqns were prepared in 10 uL of
dimethy! sulfoxide (DMSO) and rthen-diluted,into assay‘rbnffer (40 pL, comprising: MES, 50 mM
(pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM)k‘&Human cathepsm K (0.0906 pMoles in 25 pL of
assay buffer) was added to the dilutions.” The! assay,so!qun iwete mtxed for 5-10 seconds on a
mgcemperatura Z-Phe-Arg-AMC (4
nMoles in 25 puL of assay buffer) wasaddedto the & ansay sohmens and hydrolysis was followed

shaker plate, covered and incubated for 30 mmu' oy

spectrophotometrically at ( A 460 nm) for:5 minutes. “Apparent inhibition constants (K;) were
calculated from the enzyme progress curves using standard mathematical models.

Compounds of the invention were tested by the‘above~describeAd assay and observed to

(3]
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Solutions of test compounds in varying concentrations were prepared in 10 pL of

dimethyl sulfoxide (DMSO) and then diluted into assay.buffer.(40 uL., comprising: MES, 50 mM

(pH 5.5); EDTA, 2.5 mM; and DTT, 2.5 mM). Human cathepsin L (0.05 pMoles in 25 uL of

assay buffer) was added to the dilutions. The assay solutions were mixed for 5-10 seconds on a

shaker plate, covered and incubated for 30 minutes at room temperature. Z-Phe-Arg-AMC (1

nMoles in 25 uL of assay buffer) was added to the assay solutions and hydrolysis was followed

spectrophotometrically at (A 460 nm) for 5 minutes. Apparent inhibition constants (K;) were

calculated from the enzyme progress curves using standard mathematical models.

Compounds of the invention were tested by the above-described assay and observed to
exhibit cathepsin L inhibitory activity with.a: Kif of less than-or equal to 10 uM.

‘p\"’

s,p

Solutions of test compounds in varyifif concentrations were prepared in 10 uL of

dimethy! sulfoxide (DMSQ) and then diluted into assay-buffer (40 uL, comprising: MES, 50 mM

(pH 6.5); EDTA, 2.5 mM; and NaCl, 100 mM). Human cathepsin S (0.158 pMoles in 25 uL of

assay buffer) was added to the dilutions. The assay solutions were mixed for 5-10 seconds on a

shaker plate, covered and incubated for 30 minutes at room temperature. Z-Val-Val-Arg-AMC

(9 nMoles in 25 pL of assay buffer) was added to the assay solutions and hydrolysis was

followed spectrophotometrically at (A 460 nm) for 5 minutes. Apparent inhibition constants (K;)

were calculated from the enzyme progress curves using'standard mathematical models.

Compounds of the invention were tested by the above-described assay and observed to

exhibit cathepsin S inhibitory activity withia Ky of lessarthanp;‘ equal to 10 pM.

OvalbmﬂiwChalleﬁge.Mouse
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C57 mice (female) were sensitised with ovalbumin (10ug, i.p.) administered together
with aluminium hydroxide adjuvant (20 mg, i.p.) on days 0 and 12. Mice are challenged on
either day 22, 23 or 24 by exposure for 60 minutes to an aerosol of ovalbumin (10 g/ 1) twice, 4
hours apart. Mice are dosed p.o. witheither vehicle 5 ml/kg (0.5%MC/0.2 % Tween 80 in
H,0) or test compound at 0, 8,23.5:29, 33, 48-and 56:hours.* .

Mice were euthanized with jpcntabﬂ?ﬂﬁgﬁt%iszelaftem% ‘hours (72 hours after the first
challenge). The lungs were insufflated for histological:exaniination as soon as possible after
euthanization. Lungs were insufflated with lo%vn"eutialrbufferedfonnalm (NBF), at 30 cm
water pressure. The lungs were removedidnd placed:iniots of 10% NBF. After fixation in
10% NBF for a minimum of 24 hours the lungs were processed through graded alcohols to wax.
The lungs were blocked longitudinally and one, 2 um section for each animal was cut at the level
of the main bronchi. Sections then were stained with haematoxylin and eosin. Pathological
assessment of sections is performed and a grading is assigned.

Histopathological evaluation of the lung tissue: demonstrate a dose dependant anti-
inflammatory effect on vascular and mucosal beds after treatment with compounds of the

invention between 0.03 and 30 mg/kg.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

2020
Bogota, D.C.,

Abogado: " o
EMILIO FERRERO o

ASUNTO: Radicacion No,~ -06 038 081

Tramite : 002
Evento 001
Actuacion 430
Oficio e -
Folios Ej 6 :’-LZ m

Como resultado del Examen de Fondo, realizado con fundamento en el articulo 45
de la Decision 486 de la Comisién de la Comunidad Andina, se comunica:

Documentos estudiados:

Descripcion: Folios 84 a 161como se radicé inicialmente.
Folios 295 a 298 modificada en fase Internacional.

Reivindicaciones: Folios 162 a 176 como se radicé inicialmente.
Folios 299 a 308:modifi cada en fase Internacional.

Prioridad: US 60/541,373 (24.10. 2003)

s o . L an wid
SRR T R RS \. SIS

Objeto de la Invencién

Titulo de la invencion: “NUEVOS DERIVADOS DE CETO-OXADIAZOL COMO
INHIBIDORES DE LAS CATEPSINAS”

Problema Técnico Planteado: Necesidad de nuevos derivados de ceto-oxadiazol
para tratar enfermedades asociadas con cisteina y con la actividad de las
catepsinas S, K, y B y el proceso para su obtencion.

Solucién: Proveer Compuestos de acuerdo a la formula |

IPC: CO7D 271/06

Excepciones a la Patentabilidad (Art 20 D 486 literal d)

PR
La solicitud estudiada comprende*m@terla qxclutda de patentabilidad, en las
reivindicaciones 44, 45, 46 (f.299), 47, 48, 49, 50, 51 52, 53 (f.300), 37, 50, 51
(£.306), 52, 53, 57, 58, 59, 60 (f.307), 61 rgg_ggqe)

Reivindicaciones relativas a un 'ﬁéé o a*unsegundo uso (Art 14y 21 D 486)

La solicitud estudiada comprende materia relativa a un uso en las reivindicaciones
43 (f.299), 38, 39 (f.306). De acuerdo a D.486 las reivindicaciones relativas a un uso

Exp. 03 038 081 — Primer Art 45
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son no patentables, razén por la cual las que se encuentran presentes en el capitulo
reivindicatorio actual deberian ser ellmlnadas

Al parecer las reivindicaciones presentadas no estan completas, por lo que este
Despacho deja de presente que cualquier reivindicacion faltante que se relacione
con un uso o0 con una Excepciones a la Patentabilidad y que se adicione mas
adelante durante el tramite sera objetada.

Analisis de la Solicitud de Patente

Reivindicaciones (Art 30 D 486, Art 22 PCT)

Se presenta un grupo de reivindicaciones iniciales (f.162-176) y un grupo posterior
(£.299-308) como fueron presentadas €n fase internacional. Se anota que se realiza

el presente examen a la luz del- ultlmo grupo de rewmdlcacmnes presentado (f.299-
308). 0 £

Claridad: o .

Se observa que el ultimo capltulo relvmdlcatorlo no tlene una numeracién adecuada
y faltan reivindicaciones. Este capitulo deberia estar numerado por nimeros
arabigos comenzando porel 1y siguiendo un orden creciente para identificar cada
una de las reivindicaciones subsecuentes. . .

De acuerdo a lo presentado, se observa la siguiente distribucién: los folios 299 y
300 contienen las reivindicaciones de la 43 a la 53; y los folios 301- 308 contienen
la reivindicaciones 3, 6 a 14, 32 a 39, 50 a 55 y 57 a 62. Como se observa hay
reivindicaciones faltantes, y por consiguiente las dependencias presentadas no son
claras, pues no es posible saber cual es el contenido de las reivindicaciones
independientes.

Dado que la reivindicacion 3 (f.301) parecp ser la que encabeza la lista de
reivindicaciones, se procede 3, exa;mnar dlcha rewmdncamén de acuerdo a la D.
486. - e

Este Despacho solicita la presentamén un capxtuld reivindicatorio debidamente
numerado y atendiendo los requenmlentosmencmnados en el presente oficio.

, .‘p‘i\_.qu‘. 4 :";‘ L
"

Concision: L
Se observa que la reivindicacion 3 presenta Ia estructura [, en donde A puede tener
un numero altisimo de connotaciones: se representan tres opciones, pero de
acuerdo a las definiciones dadas paré X2, R4, R3, X4, X5, y R11 se obtienen
demasiadas posibilidades para la porcion de molécula A.

Se anota que los radicales se definen -‘con una elevada cantidad de funciones
posibles (acidos carboxilicos, cetonas, heteroanillos, cicloalquilos...), un alto
numero de atomos para cada una de las funciones (alquilo C1-12, heteroarilo C8-
12) y tampoco se definen el numero, ni el tipo de heteroatomos en los casos en que
corresponde. Por lo anterior, el alcance aca reclamado contiene un elevadisimo
ndmero de moléculas. T,

Se sugiere restringir el alcanée de’las: funcnones los atomos de las funciones y
especificar los heteroatomos y el nurfiérodelos mismos en las definiciones para los
radicales de la formula | reclamada en la [edelcacnon 3.

PEN \7

vLnatod mén Temt=Ty
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Soporte en la Descripcion:

AT R Ol Al
Se recuerda al solicitante que ¢l alcance de las reivindicaciones deben tener un
adecuado soporte en la Descripcion. De acuerdo a lo visto en la reivindicacién 3 y
que ya se ha citado, el alcance de esta relvmdlcamén es muy alta, y por tal razén el
numero de permutaciones posibles es-muy alto, por lo que no hay datos suficientes
en la Descripcidn que soporten semejante numero de opciones.

Analisis de Unidad de Invencioén (Art 25D 486)

Al realizar una analisis de la solicitud, se puede,establecer que el grupo A puede ser
3 grupos diferentes, pero de acuerdo a las definiciones las posibles formas de A
son numerosas, de hecho pueden ser ciclos con diferentes sustituyentes lo que
puede dar lugar a otro gran nimero de posibles sustituyentes que afectan el nicleo
central de la molécula (ver a continuacion).

Tabla 1- Analisis de los diferentes grupos inventivos dentro de la reivindicacion 3.

Formula | Opciones rad?cél L Qpcio‘nes_[aqicales dentro de A ]n?,g:ﬁ;o
- * - X2 2 ON; CHO, C(O)R6
RS §§<xt — Ra > H,aiqulo C1-6, 1
F & R - RS éH F. aiqwle C1:9, clcloalquilo C3-12..

1 % REENEY X4—) CHR12 oOHR12-CH2'
X 2 ANIEIITCLIPE, 530 Bavnem G & g
R SEAAING: s uvr tae o v " 2
R l‘lq £ A - D(S-)O SOn CO CONH *
\ ~ i -
]le A % b X5 ->.métileho, stileno, propileno ... *
o ST,
P S R'M >4, alqgilo C1-9...**

~N .
(D \ 11

*Ver folio 301, rei\)indicacién 3;-3’," Ver folio 165, reivindicacion 3
Determinacion del Estado de la Técnica

El Estado de la Técnica se determiné con baé'e'len la fecha de presentacion
24.10.2003 y se encontraron los siguientes documentos que anticipan el objeto de
esta solicitud:

.—~;1

’ Fecha de
Item Documento Titulo Publicacién

D1 WO0055144 Amme deﬂuaffves as p[otea 'nhibitors 21.09.2000

D1 se refiere a derivados de heteroc‘iclos qu Félacionan con compuestos y
composiciones para tratar desordenes asb@ﬁ?OS"tha actividad de la proteasa
cisteina particularmente en 18 enfermedades ‘asociadas con la actividad de las
catepsinas B, K, Lo S. L

Analisis de Patentabilidad (Art 14 D486)

Se procedi6 a analizar la patentabilidaa d‘?‘ grupo inventivo No. 1. (ver tabla 1).
Nivel Inventivo (Art18 D486)

La reivindicacién 3 dice: “Un compuesto que tiéne una estructura de la formula I en

la que A... X1 es metileno, etileno, o un enlace X2 es CN, CHO, C(O)RS, .
folio 30.

Exp. 03 038 081 — Primer Art 45
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D1 divulga derivados heterocncllcog,sustrtutdt que smn, inhibidores de cisteina, de
acuerdo a la formula | (D1), en.donde A comprende un-anillo heteromonociclico que
contiene de 5 a 6 miembros, o un anillo fusionado policiclico que contiene de 8 a 14
miembros, donde cada anillo contiene 5 a: 7 miembros. X1 corresponde a un
carbono miembro del ciclo (p.2, In. 8-20), n es 0-3; X2 es un enlace o un grupo
divalente de formula a o b (ver abajo), en donde X3 y X4 son independientemente
CO CH2S02, R9 y R10 con independientemente. H, alquilo C1-8, R11 que puede
ser H o alquilo C1-6. (p.3, In 1-20) '

] RS . RURI2 1}10 RURI2
; N X%
Xt X S xdt b XN x3
R° »4 lg 13 lo
®®), R RUR™ K

O g R

, o Iy
R “ ¢ RNEEY: AR
\H Ha P ~
T
. . %
.

Grupo lc ... {D1.p45,In.10-15)

X2:es a (p.2, In.20), X3 es —-C(O)- (p.3), R9

Grupo R1-NH-CH-C(O)-
(parte izquierda de ia molécula)

esH(p.3,In.2), R11 es H (p.3, In.3), R12 es
alquilo C1-6 opcionalmente sustituido por
ciano, halo (p.3, In.5-10)

R1 es H, R13802, R130CO, R8R7NCO,
R8R7NS0O2, R13S0O2NCO, R13CONSO2

- Si,(D1.p45, In.10-15)

R5 H, F, Alquilo C1-9, cicloalquil C3-12,-aquilo
C0.6, Heteroaril

Si, (D1.p45, In.10-15)

R3 H, alquilo C1-6, cicloalquii C3- 12, cicloalquil
C3-12-aquilo C0-6 ..

Si, (D1.p45, In.10-15)

R4 H, alquilo C1-6, o R3y R4 fgrman ;.

cicloalquilo . _S:'f (D1.p45, In.10-15)

R6 es arilo C6-12, heteroarilo C5- 13
heterocicloalquil C3-12-alquil C0-6

”s‘i' (D1.p45, In.10-15)

. Zzes*alqudo C1-6 opcionalmente
L sUStltmde por ¢iano, halo (p.3, in.5-10)

.,, RN

La diferencia entre D1y la presente solicitud se observa que reside en que no hay
ningun ejemplo en D1 que revele los hialdgenos sobre el alquilo que esta cercano a
X1 en la molécula de formula | de la presente soI|c1tud

El efecto técnico que logra la dlferenma es una -actlwdad inhibidora selectiva de
Catepsina S, lo cual se present6 en la Descripcion en términos de Ensayos de
Catepsina S (f.158), B, K, y L, (f.159). '

Grupos F

El Problema Técnico Objetivo de esta solicitud es la necesidad de derivados de
ceto-oxadiazol alternativos para tratar enfermedades asociadas con cisteina y con
la actividad de las catepsinas S, K, y B y el proceso para su obtencion.

D1 para R12 sugiere que un’v pg!‘()g‘enﬁg vpuedé”sustituir un grupo alquilo de 1 a 6
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atomos de carbono.

Se observa que D1 anticipaba parte de la molécula reclamada por ia presente
solicitud (p.167). Si bien nmguno de los ejemplos presenta grupos F sobre la
molécula, la definicion que D1 sugiere para R12 si loincluye. Se considera que D1
sugeria al experto la inclusion de un grupo F sobre. la porcién alquilo como se
presenta en la solicitud.

Por otro lado, no se observa que los:derivados aca reclamados tengan un efecto
diferente al que ya se revelaba por D1: inhibidores de proteasa, mas
especificamente de cisteina (portada, f.320, D1). Particularmente, D1 revela que
estos compuestos poseen actividad inhibidora de catepsinas B, K, Ly S (p.167).

Dado que no se observa que los compuestos aca reclamados tengan un efecto
inesperado o sorprendente frente a aquellos revelados por el Estado de la Técnica,
se considera que los compuestos acé reclamados carecen de nivel inventivo.

Conclusion
Los requisitos de Patentabilidad de la presente Solicitud se encuentran afectados

asi:

el TP ) [T ARRE

T e X~y

N° Documento Reivlndidaciones aidotadas Requisito que afecta

S bt ‘i »\n»

D1 WO0055144 3 Ggr &HM kﬁ | - Nivel Inventivo

BORIN ) LiE ~\"§I

En cumplimiento del articulo 45 de'la, Dec1s16n 486 de la Comisi6n de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de 60 dias contados
a partir de la fecha de notificacion de la presente comumcamén En casode nodar
respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los
impedimentos para la concesién, se denegara la patente.

Notifiquese el presente oficio conforme a Io..dispu_es;to en el numeral 5.2, literal e),
del capitulo quinto del titulo primero de la Circular, Unica N° 10 de 2001.

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (E):%? ;
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