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(57) Abstract I 

The present invention relates to novel alkanoyl�subst:tuted heterocclIc derivatives which are cysteine protease inhibitors the 
pharmaceutically 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 heteromonocyclic ring containing 5thiiieittbatoms or a fused heteropolycyclic ring system 
containing 8 to 14 ring member atoms wherein each ring eoita:ns 5 4o  ring member atoms X1 is a ring member carbon atom and each 
ring member atom other than X1 is a carbon -atom or ahetitom, with i�fovisothat (i) at least one ring member atom is a heteroatom 
and (ii) when A is a heteromonocyclic radical containing S ring member atoms, no more than two of the ring member atoms comprising 
A are heteroatoms; n is 0, 1, 2 or 3; X1 is ...C� or �CH�; X2 is a bond or aclivalent group of Formula (a) or (b); R - R8 as In the 
application. � 
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This application relates to compounds and compositions for treating diseases associated 

5 with cysteine protease activity, particularly diseases associated with activity of cathepsins B, K, 

LorS. 

DESCRIPTION OF THE FIELD 

Cysteine proteases represent a class of peptidases characterized by the presence of a 

cysteine residue in the catalytic site of the enzyme. Cysteine proteases are associated with the 

10 normal degradation and processing of proteins. 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 proteases are associated with a number of 

disease states, including arthritis, muscular dystrophy, inflammation, tumor invasion, 

glomerulonephritis, malaria, periodontal disease, metachromatic leukodystrophy and others. For 

15 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 airway disease and bone and joint 

disorders. 

20 The prominent expression of cathepsin K in osteoclasts and osteoclast-related 

multinucleated cells and its high collagenolytic activity suggest that the enzyme is involved in 

ososteoclast-mediated bone resorption and, .hence inibone abnormalitins such as occurs in 

osteoporosis. In addition, cathepsin K expression in thelung and its elastinolytic activity suggest 

that the enzyme plays a role in pulmonary disorders as well., 

25 Cathepsin L is implicated in normal lysosomal proteolysis as well as several disease 

states, including, but not limited to, metastasis of melanomas Cathepsin S is implicated in 

Alzheimer’s disease and certain autojmmufle 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 
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disorders, including, but not limited to asth 6fc immune responses, including, but 

not limited to, rejection of organ transplants or tissue grafts. 

In view of the number of diseases wherein it is recognized that an increase in cysteine 

protease activity contributes to the pathology and/or symptomatology of the disease, molecules 

5 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: 

10 R2 R’ 6 

R’ç)<R7  

in which: 

A comprises a heteromonocyclic ring containiiig 5 to ’6 ring member atoms or a fused 

heteropolycyclic ring system containing 8 to 14 ring meiiber atoms, wherein each ring contains 

5 to 7 ring member atoms, X1 is a ring member carbon atom and each ring member atom other 

15 than X1 is a carbon atom or a heteroatom, with the proviso that (i) at least one ring member 

atom is a 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; 

n is 0, 1, 2 or 3; 

X’ is =C- or -CH-; 

20 X2 is a bond or a divalent group of Formula (a) or (b): 

R 1112 10 
xx 

R9 R11R13kg 

(a) (b) 

wherein: 

-2-
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X03 nd X4 independently C(0)- rCH2S( 

R d R’° independently are e (CI)alkyl or as defined below; 

TRI

t each occurrence independently is hydrogen r (C .6)alkyl; 

nd R’3 independently are (i) C, 
I - 

)alkyl optionally substituted with yano, 
- 

5 halo, nitro, -NR’4R’4, -NW4C(0)0R14, -NR’4CtO)NR’4R’4, -NR ’4C(NR’4)NR’4R’4, 
-OR 14, -SR 14, -C(0)OR 14, -C(0)NR14R’4, -S(0)2NR14R’49 -P(0)(OR’4)OR141 

-OP(0)(OR’4
 )OR ’4, -NR14C(0)R15, -S(0)R15, -S(0)2R’5, -C(0)R’5, -OR16, -SR 16, 

-S(0)R’6, -S(0)2R16, -C(0)R’6, -C(0)OR 16, -OC(0)R’, -NR16R17, -NR17C(0)R’6, 

-NR17C(0)OR16, -C(0)NR16R’7, -S(0)2NR’6R17, -NR’7C(0)NR’6R’7 or 

10 -NR ’7C(NR’7)NR’6R’7, wherein R’4 at each occurrence independently is hydrogen, 

(C,6)alkyl or halo-substituted (C,3)alkyl, R15 is (CI)alkyl or halo-substituted 

(C,,)alkyl, halo, (C,.6)alkyl or R’6 is (c3.,2cyc1oalkyl(C6)alkyl, 

hetero(C3)cycloallcyl(C6)aIky1, (C,2)aryl(C1,6)a141, hetero(C5.,2)aryl(C)alkyl, 

(C9 ,2)polycycloaryl(C,,)alkyl or hetero(C.,)po1ycy1oary1(C0,6)alky1 and R’7 is 

15 hydrogen or (C,6)alkyl, aidtith .iMdycita1ky1, heterocycloalkyl, aryl, 

heteroaryl, polycycloaryl or .heterpolycycloarytring optionally is substituted by a group 

selected from -R’8, -XOR’8, -XSW8X5S(0)R’8, -X5S(0)2R’8, -X5C(0)R’8, 

-X5C(0)OR18, -X50C(0)R’8, -X5NR’8R’9, -X3NR19C(0)R, -X5NR19C(0)OR18, -X5C(0)NR’8R’9, -XS(0)2NR’8R", -X5NR’9C(0) R’8R’9 or 20 X5NRI9C(NRI9)NRIsRl9, wherein X1, is a bond or (C,)alkylene, R’8 is hydrogen or 

(C,alkyl and R19 is (C12)cyc1oa1kyl(C)a1kyl, hetero(C3.12)cycloaIky1(C0)alkyl, 

(C)aryl(C0.6)alkyl, hetero(C12)aryl(C)alkyl, (C2)poIycycloaryl(C)alky1 or 

hetero(C812)polycycloaryl(C0)alkyl, or (ii) a group selected from 

(C3.12)cycloalkyl(C0)a1kyl, betero(C12)cycloalkyl(C06)alky1, (C6.12)aryl(C6)alkyl, 

25 hetero(C,2)aryl(C6)alky1, (C9.,2)polycyc1daty1(C)a1kyl and 

hetero(C8)polycycloaryl(C0)àlkyl, hçin said cycloalkyl, heterocycloalkyl, aryl, 

heteroaryl, polycycloaryl or heterpolycycloaryl ring optibnally is substituted by a group 

selected from -R’8, -XOR’8, -X5SR18, -XS(0)R, -X5SO)R’8, -XC(0)R’8, 

-X3C(0)OR’8 X3OC(0)R, 3C9C6)118,XNR19C(0)oR18, 30 -XC(0)NR’8R’9, -X5S(0)NR8R,. _XNR’!C(0)N1BR’9 or 

-X5NR19C(NR19)NR’8R’9, wherein X5 R11 and R19 are is defined above; wherein 

within R’2 and/or R13 any alicycic or aroma tic ring systçmpresent may be substituted 

-3-
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further by 1 to 5 radicals independently selected from (C1.6)alkyl, (C,4)alkylidene, 

cyano, halo, halo-substituted (C)alky1, nitro, -XNR14R14, -X3NR’C(0)OR14, 

-X5NR14C(0)NR14R14, -XNR14C(NR’4)NR14R14, -X5OR14, -X3SR14, -X5C(0)OR14 

-XC(0)NR14R14, -X5S(0)2NR14R’4, -XP(0)(OR’4)OR’4, -X5OP(0)(OR’4)OR’4, 

5 -X5NR14C(0)R1, -XS(0)R’9-X5S(0)2R’3and�X5C(0)R15, wherein X5, R’4 and R’5 

are as defined above; or 

R’2 together with R9and/or R13, togeth&*iThR!Qtbrm trimethylene, 

tetramethylene or phenylene- 1 ,2-dimethylene, 6ptiona1ly iibstituted with 1 to 3 radicals 

independently selected from (C)iki, (Cl’kyliden el. cyano, halo, halo-substituted 

10 (C14)alkyl, nitro, oxo, -X5NR4C(0)OR’4, 

-XNW4C(NR14)NR14R14, -X50R’4, -X5SR14, AC(0)OR’, -X5C(0)NR14R14, 

-X5S(0)2NR14R14, -X5P(0)(OR14)OR14, -XOP()(0R’4)OR’4, -X5NR14C(0)R13, 

-XS(0)R’5, -X5S(0)2R15 and -XC(0)R’5, wherein X5, R’4 and R’5 are as defined 

above; and 

15 ?0-X6X7R20, wherein X6 is -C(0)-, -C(0)C(0)- or -S(0)2-, X7 is a bond, -0- or 

-NR2’-, wherein R2’ is hydrogen or (C,6)alkyl, and R2° is (i)(C)alkyl optionally substituted by 

cyano, halo, nitro, _N4C(0)OR4, -NR14C(0)NR’4R14, -NR14C(NR14)NR14R’4, 

-OR ’4, -SR ’4, -C(0)OR’4, -C(0)NR’4R’4, -S(0)NR’4R’ -P(0)(OR’4)OR4, 

-OP(0)(OR’4)OR’4, -NR14C(0)R’5, -S(0)R5; .-S(0)2R’ -C(0)R’5, -OR22, -SR, -S(0)R, 

20 -S(0)2R22, -C(0)R, -C(0)0R22, -C(0)R 22 R NRR, -.NRC(0)R22, -NRC(0)OR 22 , 

-NR 23C(0)NRR23 or NRz3C(NR)NRflR23; wheØinR’ al 1tre as defined above, R22 

is (C12)cycloa1kyl(C)alkyI, hetero(C3 (1)aryl(C)alkyl 

hetero(C12)ary1(C6)alky1, 

and R23 at each occurrence independently is hydro gei r(C,i4)alkyl, or 

25 (ii) (C312)eycloalkyl(C,,.6)alkyl, hetero(C12)cyci6à1kyl(C)alkyl,  (C6)aryl(C5)alkyl, 

hetero(C5,2)ary1(C0.6)alkyl, (C9)bicyc1Oary1(C0.6)alkyi’or hete1d(C812)bicycloary1(C,,,)alkyl or 

(iii) (C36)cycloalkyl(C,,6)alkyl, hetero(C3)cycloaIkyl(C)a1ky1, phenyl(C)alkyl or 

hetero(C56)aryl(C,)alky1, wherein said cycloalkyl, heterocycloalkyl, phenyl or heteroaryl is 

substituted by -Rn, -X5OR4, -X5SR24, -XIS(0)R24, -X5S(0)2R24, XC(0)Ru, -X’C(0)OR24  

30 -X3C(0)NRR25, -X5NR4R25, -X5NRC(0)R’, -X5NRC(0)QR4, -XSNR25C(0)NR14RII 

or -X5NR23C(NR)NR24W, wherein X5 is as defined abOve,. R’ is (C3)cycloalkyl(C)alkyl, 

hetero(C3.5)cyc1oa1ky1(C)alky1, and R25 at each 
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occurrence independently is hydrogen or (C1)alkyl; wherein within R’ any alicydic or aromatic 

ring system present may be substituted further by 1 to5radicals independently selected from 

(C1)alkyl, (C16)alkylidene, cyano, halo, halo-substituted (C1.4)alkyl, nitro, -X5NR14R14, 

-XNR14C(0)OR14, -XNR14C(0)NR14R’4, -X5RC(NR14)NR14R14, -X5OR14, -X3SR14, 

-X5C(0)0R14, -X5C(0)NR14R’4, -X5S(0)2NR’4R14, -X5P(0)(OR14)OR14, 

-X5OP(0)(OR’4)0R14, -X’NR’4C(0)R, X5S(0)WS,’X3S(0)iR15Ænd -XC(0)R’, wherein 
L - 

X, R 14 and R’5 are as defined above; or when X2 is a divalent group of formula (a) or (b) then 

R1 may also represent hydrogen, carboxy, oxalo or carbamoyl; 

Qi?. ?ydr.ge 
or LC-16)ny-,?-’ 

R3 is (i) (C1 6)alkyl optionally substituted with cyano, halo, nitro, -SR, -C(0)OR, 

-C(0)NRR26, -P(0)(0R26)0R26, -OP(0)(OR26)OR,-S(0)R27, -S(0)2R27 or 

wherein R26 at each occurrence independently is hydrogen, (C16)alkyl or halo-substituted 

(C13)alkyl and R27 is (C1)alkyl or halo-substituted (C1.3)alkyl, or (ii) (C5)cycl0alky1(C2.3)alkyl, 

hetero(C3)cycloalkyl(C3)alkyl, (C12)aryl(C3)alkyl or hetero(C)aryl(C3)alky1, wherein 

said cycloalkyl, heterocycloalkyl, aryl or heteroaryl optionally is substituted further with 1 to 5 

radicals independently selected from (C1)alkyl, (C14)alkyiidene, cyano, halo, halo-substituted 

(C14)alkyl, nitro, -X5NR14C(0)OR!4X5NRE(0)NR14R’4; -X5NR’4C(NR14)NR14R14, 

-X5OR’4, -XSR’4, -X5C(0)0R14, -XC(0)NIV1’W,-XS(0)NiV’R14, -X5P(0)(OR14)OR14, 

-X5OP(0)(OR14)OR14, -X5NRC(0)R15, -X5S(0)R’, -XS R1and -XC(0)R’5, wherein 

X5 R14 and R’5 are as defined above ,rovid ht*heiWIthisubstituted (C1 5)alkyl and R4 

is hydrogen or unsubstituted (C1 )alkyl, then X2 may, not represent (i) a bond when R’ is 

-C(0)R20, -C(0)2R2° or -S(0)2R2°  in which R! is (C16)alkyl, phenyl(C14)alkyl, phenyl, 

(C3..7)cycloalkyl, camphan-10-yl, naphth-1-yl, naphth-2-yl, phenyl substituted by one or more of 

(C14)alkyl, perflu0r0(C14)alkyl, (C1)a1koxy, hydroxy, haloamido, nitro, amino, 

(C14)alkylamino, (C1.4)dialkylamino, carboxy or (C1)a1koxycarbonyl, or naphth-1-yl or 

naphth-2-yl substituted by one or more of (C1)alkyl, perfluoro(C14)alkyl, (C1)a1koxy, hydroxy, 

halo, amido, nitro, amino, carboxy or (C14)alkoxycarbonyl or (ii) a divalent group of formula (a) 

or (b) in which the moiety R’2 is methyl, isopropyl, n-butyl, sec-butyl, tert-butyl, 1-methylpropyl, 

benzyl, naphth-1-ylmethyl, naphth-2-ylrnethyi,thien-2-ylmethyl, thien-3-ylmethyl, or wherein R9 

and R’2 form ethylene, trimethylene,hydroxy-substituted trhnethylene, tetramethylene or 

phenylene-1,2-dimethylene; or 

R3 and R4 taken together with the carbbir atom to which both R3 and R4 are attached 

-5-
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form (C34)cycloalkylene or (C3 8)heterocycloalkylene, wherein said cycloalkylene or 

heterocycloalkylene is optionally substituted with 1 %to radels independently selected from 

(C1 6)alkyl, (C1 6)alkyhdene, cyano, halo, halo-sulstitiited ()4)alkyI, nitro, -X5NW4C(0)OR’4, 

-XNR14C(0)NR14R14, X5NR14C(NR14)NR14I14, -ÔR, XRl4, -X3C(0)OR’4, 

-X5C(0)NW4R’4, -X5S(0)2NR14R14, -XP(0)(OR’)Ô1.’, -X50P(0)(OR’4)OR14, 

-X5NR14C(0)R’5, -X5S(0)R", -X5S(0)2R15and -XC(0)R’, wherein X5, R’4 and R15 are as 

defined above; 

R4 is hydrogen, (C16)alkyl or as defined above; 

R5 is hydrogen and R6 is hydroxy or R5 and R6 together form oxo; 

10 R7 is a group selected from cyano, halo, nitro, R29, -XNR29R30, -X5NR30C(0)0R29, 

-XNR30C(0)NRR30, -X5NR30C(NR30)NR29R30, -X50R29, -X5SR29, -XC(0)OR29, 

-X5C(0)NR29R30, -X5S(0)2NR29R30, -X5P(0)(0R30)0R29, -X5OP(0)(0R29)0R29, 

-X5NR30C(0)R31, -X5S(0)R31, -X5S(0)2R3’ and -)VC(0)R31, wherein XI is as defined above, 

R29 is hydrogen or -R31, R3° at each occurrence is hydrbgen or (C16)alkyl and R3’ is (C1)alkyl, 

15 (C3 12)cycloalkyl(C0.6)alkyl, hetero(C3 100y1441(C0.6)alky4 (C12)aryl(C)alkyl or 

hetero(C5 12)ary1(C)alkyI, wherein within IV any aheyche matic ring system present may 

be substituted further by 1 to 5 radicals independent8e1e0 dfit1im (C16)a1kyI, (C1alkyhdene, 

1 14 cyano, halo, halo-substituted (C1 l;&6, 

-X5NR14C(0)NR’4R’4, -X5NR’C(NR’4)NR’4R’4, -xói, XSR’4, -X5C(o)0R14, 

20 -XC(0)NR14R14, -X3S(0)2NR14R14, -X5P(Q)(0R14)OR14, X5OP(0)(OW4)OR14, 

-X5NR14C(0)R15, -X5S(0)R", -X5S(0)2R’5 and-XC(0)R’, wherein X5, R’4 and R15 are as 

defined above; and 

R8 at each occurrence independently is selected from (C15)alkyl, (C1)aIkylidene, 

cyano, halo, halo-substituted (C,4)alkyl, nitro, -X5NRW4, -X5N1V4C(0)OR’4, 

25 -XNR14C(0)NR14R’4, -X5NR14C(NR’4)NR14R’4, -X50R14, -X5SR14, -X5C(0)OR’4, 

-X5C(0)NW4R14, -X5S(0)2NR14R14, -X5P(0)(OR14)OR14, -X5OP(0)(OR14)OR14, 

-X5NR14C(0)R’5, -X5S(0)R’5, -X5S(0)2R15 andXiC(0)Rhi, wherein X5, R’4 and R’5 are as 

defined above and the N-oxide derivatives, prodrug denvatives, protected derivatives, individual 

isomers and mixtures of isomers, and the phaninaceutically acceptable salts thereof, but 

30 excluding compounds selected from the groip consisting ofr-

((S)- 1 -{ (S) 1-[(S)-1 -( 1-benzooxazol-2-yl-methan4d3aincthfi-butylcarbamoylJ-3-methyI-

1i(11H-imidazol-2-yl-
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phenylmethanesulfonyl)-ethyl]-amide; and a Łompound of Formula I in which A is 

benzooxazol-2-yl; X2 is a group of Formula (a), wherein R9 is hydrogen and R12 is 

benzylsulfonylmethyl; R’ is tetrahydropyran-4-yloxycarbonyl; R2 is hydrogen; R3 is phenethyl; 

R4 is hydrogen; and R5 and R6 together form oxo; that is, a compound having the following 
5 structure: 

is named tetrahydropyran-4-yl 1R-(1S-beizooxazol-2-ylcarbony1-3-phenylpropy1carbamoyl)-

2-benzylsulfonylethylcarbamate or { (R)-1-[(S)-1 -(1-benzQoxazol-2-yl-methanoyl)-3-phenyl-

propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl }-carbamic acid tetrahydro-pyran-4-yl ester. 

10 A compound of Formula I in which A is pyrid-2-yl; X2 is a group of Formula (a), 

wherein R9 is hydrogen and R1’ is 2-methyipropyl; R’. is benzyloxycarbonyl; R2, R4 and R5 each 

are hydrogen; R3 is phenethyl; and R6 is hydroxy; thÆtis, a compound having the following 
structure: , 

15 is named benzyl 1S-(1S-pyrid-2-ylcarbonyl-3-phenylpropylcarbamoyl)-3-methylbutylcarbarnatc 
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or { (S)- 1 -[(S)-1-( 1 -hydroxy- }-

carbamic acid benzyl ester, and a compoqnd of Formtla I in wbicbA is thiazol-2-yl, X2 is a 

group of Formula (a), wherein R9 is hydrogen and R’ ’,is.. 2-methyipropyl; W is 

4-methylpiperazin- I -ylcarbonyl; Wand R4 each are hydrogen; R3 is phenethyl; and R5 and R6 

5 together form oxo; that is, a compound having the following structure: 

is named r6WfcFbamoyl)butyl]-

4-methylpiperazine- 4-methylpiperazine- 1 -carboxamide or 4-netbyl-piperazine- 1-carboxyhc acid or { (S)-3-methyl 

1-[(S)-3-phenyl-1-(1-thiazol-2-yl-methanoyi)-propylcarbamóyl]-butyl  }-amide; and a compound 

tO of Formula I in which A is 4,5-tetrahydro-4-methoxycarbonyloxazol-2-yl; X2 is a group of 

Formula (a), wherein R9 is hydrogen and R’1 is2-methylpropyl; R1 is benzyloxycarbonyl; RI and

R4 each are hydrogen; R3 is phenethyl; and R5 and R6 together form oxo; that is, a compound 
having the following structure: 

15 is named methyl 2S-(2S-benzyloxycarb6nylamino4.-inethylvalerylamino)-4-phenylbutyryl-

4,5-dihydrooxazole-4-carboxylate or 2-[(9)-2-((S)-2-benzyloxycarbonylamino-4-methyl-

-45- I 
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pentanoylamino)4-phenyl-butanoyl]-4,5-dihydro-oxazole-4-carboxylic acid methyl ester. 

Certain compounds of Formula I exist in tautomeric equilibrium. Compounds of 

Formula I which exist as tautomers are named, illustrated or otherwise described in this 

application as one possible tautomer. However, it is to be uiderstood that the all possible 

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

Certain compounds of Formulae I and II exist in tautomeric equilibrium. Compounds of 

Formulae I and II which exist as tautomers are named, illustrated or otherwise described in this 

application as one possible tautomer. However, it is to be understood that the all possible 

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

10 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 disease, the Aga-and relative health of the subject, the 

15 potency of the compound used and ether factors. For example, therapeutically effective 

amounts of a compound of Formula I may ranftom 0 micrograms per kilogram body weight 

(tg/kg) per day to 10 milligram per kilogram body Weight &O per day, typically 1 pig/kg/day 

to 1 mg/kg/day. Therefore, a therapeuucaIly effeitiwamouit fora80 kg human patient may 

range from 10 pg/day to 100 mg/day, typially 0.1 mg/day to 10 mg/day In general, one of 

20 ordinary skill in the art, acting in reliance upon personal-’knowledge and the disclosure of this 

Application, will be able to ascertain a therapeutically effective amount of a compound of 

Formula I for treating a given disease. 

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 

25 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 arenon-toxic, ªidadnilnistration, and do not adversely affect 

30 the therapeutic benefit of the active ingredientSikh excipient may be any solid, liquid, 

semisolid or, in the case of an aerosol composition, gaseous et that is generally available 
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A1l-B12-C4-D86 A75-B12-C4-D8’. Ai2-l2-C4-D86 A11-B5-C4-D123 

A75-B5-C4-D123 A128-B5-C4-D123 All-B6-C4-D123 A75-B6-C4-D123 

A128-B6-C4-D123 Al 1-B 12-C4-D123 A75-B12-C4-D123 A128-B12-C4-D123 

EXAMPLE 28 

Cathepsin B Assay 

Solutions of test compounds in varying concentrations were prepared in 10 ML of 

dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 ML, comprising: 

N,N-bis(2-hydroxyethyl)-2-aminoethanesulfonic acid (BES), 50 mM (pH 6); 

polyoxyethylenesorbitan monolaurate, 0.05%; and dithiothreitol (DM, 2.5 mM). Human 

cathepsin B (0.025 pMoles in 25 ML of assay ier) 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-FR-AMC (20 nMoles in. 25-  of assay buffer) was added to the assay 

solutions and hydrolysis was followe spercphotoerically 
at (? 

460 nm) for 5 minutes 

Apparent inhibition constants (Kg) were calculated froifl,theenzyme progress curves using 

15 standard mathematical models. 

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

exhibit cathepsin B inhibitory activity with a K1 of less than or equal to 10 MM. 

EXAMPLE 29 

Cathepsin K Assay 

20 Solutions of test compounds in varying ’concentrations were prepared in 10 PL of 

dimethyl suifoxide (DMSO) and then diluted into assay buffer (40 ML, comprising: MES, 50 mM 

(pH 5.5); EDTA, 2.5 mM; and.DJT, 2.5 ml’E) H4tn1an catbepsin.K(0.0906 pMoles in 25 ML of 

assay buffer) was added to the dilutions. Th& assay; sq ee mixed for 5-10 seconds on a 

shaker plate, covered and incubated for 30 Z-Phe-Arg-AMC (4 

25 nMoles in 25 ML of assay buffer) wsaddedto the assay solutions and hydrolysis was followed 

spectrophotometrically at ( 460 mu) for:5 minutes. Apparnt.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 
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exhibit cathepsin K inhibitory actWitj wjth\a:X.ot1ess; thanor equal to 10 tiM. 

\ 

AO’ 

Cthepsin L Aty 

Solutions of test compounds in varying concentrations were prepared in 10 14L of 

5 dimethyl sulfoxide (DMSO) and then diluted into assay. buffer(4U AL, comprising: MES, 50 mM 

(pH 5.5); EDTA, 2.5 mM; and DTI’, 2.5 mM). Human cathepsin L (0.05 pMoles in 25 AL 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 AL of assay buffer) was added to the assay solutions and hydrolysis was followed 

10 spectrophotometrically at ( ? 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 die above-described assay and observed to 

exhibit cathepsin L inhibitory activity with, .lessthanor equal to 10 IAM. 

EXAMPLE 3’1c 

15 Cathepsin S Msay 

Solutions of test compounds in varying concentrations were prepared in 10 L of 

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

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

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

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

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

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

were calculated from the enzyme progress cutvesusingstandard mathematical models. 

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

25 exhibit cathepsin S inhibitory acthity with,:K.óilesathanoI.  equal to 10 &M. 

OyalbjtWnCh9eztgeAIou§e 
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C57 mice (female) were sensitised with ovalbumin (l0g, 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. with either vehicle 5. nil/kg (0.5%MC/0.2 % Tween 80 in 

H20) or test compound at 0, 8,23.529, 33, 48:and S6thours. 

Mice were euthanized with Lp.. after.86 hours (72 hours after the first 

challenge). The lungs were insufflated for histolog 
caie,xanth 

ation as soon as possible after 

euthanization. Lungs were insufflated with ’1O%neni1àlbu fredformalin (NBF), at 30 cm 

water pressure. The lungs were remo dnd.plaeedn’pots 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 Am 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 mglkg. 
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 
DIVISION DE NUEVAS CREACIONES 

2020 
Bogota, D.C., 

Abogado: 
I EMILIO FERRERO 

ASUNTO: Radicación. :Np,-
TrÆmite 
Evento 
Actuaciôn 
Oficlo 
Folios U 6 42V 

Como resultado del Examen de Fondo, realizado con fundamento en el artIculo 45 
de la DecisiOn 486 de la ComisiOn de Ia Comunidad Andina, se comunica: 

Documentos estudiados: 

DescripciOn: Folios 84 a 161como se radicO inicialmente. 
Folios 295 a 298 modificada en fase Internacional. 

Reivindicaciones: Folios 162a 176 como seradicO inicialmente. 
Folios 299 a 308 modificada en fase Internacional. 

Prioridad US 60/541,373 (24.l 0.-,?003) 

Objeto de la lnvención 

Titulo de la invenciOn: "NUEVOS DERIVADOS DE CETO-OXADIAZOL COMO 
INHIBIDORES DE LAS CATEPSINAS" 

Problema TØcnico Planteado: Necesidad de nuevos derivados de ceto-oxadiazol 
para tratar enfermedades asociadas con cisteina y con la actividad de las 
catepsinas 5, K, y B y el proceso parasu obteciOn. 

SoluciOn: Proveer Compuestos de acuerdo a Ia formula I 

IPC: C07D 271/06 

Excepciones a la Patentabilidad (Art 20 D486 literal d) 

La solicitud estudiada comprendeWria qxcJ.uidade patentabilidad, en las 
reivindicaciones 44, 45, 46 (f.299), 47, 48,’49, 50151, 52, 53 (000), 37, 50, 51 
(f.306), 52, 53, 57, 58, 59, 60(f.307)61,2:98) 

Reivindicaciones relativasà UnÜsöo Æufl’segufldó uso (Art 14y21 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 
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son no patentables, razón por la cual las que se encuentran presentes en el capitulo 
reivindicatorio actual deberlan ser eliminadas. 

Al parecer las reivindicaciones presentadas no estÆn completas, por lo que este 
Despacho deja de presente que cualquier reivindicación faltante que se relacione 
con un uso o con una Excepciones a la Patentabilidad y que se adicione mÆs 
adelante durante el trÆmite serÆ objetada. 

AnÆlisis de la Solicitud de Patente 

Reivindicaciones (Art 30 D 486, Art 22 PCT) 

Se presenta un grupo de reivindicacioneØ irilciales (f.162-176) y un grupo posterior 
(f.299-308) como fueron presentadas. 

en 

fase internacional. Se anota que se realiza 
el presente examen a la Iuz del UItimog.upo de raMndicaciones presentado (f.299- 
308). 4’ 

Claridad: 

Se observa que el ultimo capitulo reivindicatorio no tiene una numeración adecuada 
y faltan reivindicaciones. Este capitulo deberla estar numerado por nümeros 
arabigos comenzando por el I y siguiendo un orden creciente para identificar cada 
una de las reivindicaciones subsecuetes. - 

De acuerdo a lo presentado, se observa !a siguiente distribuciôn: 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 Ia reivindicación 3 (f.301) par6co, .sr la que encabeza la lista de 
reivindicaciones, se procedeexarninar dichà reivindicaciôn de acuerdo a Ia D. 
486. 

Este Despacho solicita Ia presentacion un capitulo reivindicatorio debidamente 
numerado y atendiendo los requerimientbsinencionados en el presente oficio. 

Concision: -. 

Se observa que Ia reivindicación 3 prseiita làØstructura I, en donde A puede tener 
un nUmero altIsimo de connotaciones: se rØprØsentan tres opciones, pero de 
acuerdo a las definiciones daidas"para X2, R4, R3, X4, X5, y R11 se obtienen 
demasiadas posibilidades para la porcian de molØcula A. 

Se anota que los radicales se definen con una elevada cantidad de funciones 
posibles (Æcidos carboxIlicos, cetonas, hØteroanillos, cicloalquilos ... ), un alto 
nUmero de Ætomos para cada una de las funciones (alquilo C1-12, heteroarilo C8-
12) y tampoco se definen el numero, ni el tipo de heteroÆtomos en los casos en que 
corresponde. Por lo anterior, el alcance acÆ reclamado contiene un elevadIsimo 
nümero de molØculas. 

Se sugiere restringir el aIcanØ de lisfuilciones, los Ætomos de las funciones y 
especificar los heteroÆtomos yel nüniei…’dØios mismos en las definiciones para los 
radicales de la formula I reclamada n la 1ei’iinicapióp  3 

--
1tc. 
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Soporte en la Descripcion 

Se recuerda al solicitante que el alcanpe de las reivindicaciones deben tener un 
adecuado soporte en Ia Descripciôn. De acüerdo a Ic visto en la reivindicación 3 y 
que ya se ha citado, el alcance de esta reivindicación es muy alta, y portal razón el 
nUmero de permutaciones posibles esmuy alto, por lo que no hay datos suficientes 
en la Descripción que soporten semejante nimero de opciones. 

AnÆlisis de Unidad de lnvenci.ón (Art 25 D 486) 

Al realizar una anÆlisis de la solicitud, se puedeestablecer 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 Ic que 
puede dar lugar a otro gran nümero de posibles sustituyentes que afectan el nücleo 
central de Ia molØcula (ver a continuación). 

Tabla 1- AnÆlisis de los diferentes grupos inveqtivos dentro de la reivindicaciôn 3. 

Formula I Opciones radical A Opcionesradicales dentro de AGrupo 
Inventivo 

X CRI CRO: C(0)R6 ... 
� . R4 -H-aigvlio C1-6, ... I 

J Ft R5 -R, F, C3-12 ...  

F 1?X4’)CHR12.àOHR12CH2*  
- X1 

R2 

FR 
A 

.*1__iL..:. Lc:--..- 
-� -. 

2 
,X30S0n, CO, C0NH...* 

X5 -).mºtiFeno, etileno, propileno * 

.,., 
-RI I 3-H,alquiloCl-9... 

-, 

0 

rr.. xLN 
11 H 

. 

3 

*Ver folio 301, reivindicaciôn 3. ** Ver folio 165, reivinclicaciôn 3 

Determinación del Estado de Ia TØcnica 

El Estado de la TØcnica se determinó con base en la fecha de presentaciOn 
24.10.2003 y se encontraron los siguientes documentos que anticipan el objeto de 
esta solicitud: 

Fechade 
Item Documento -: ., - -, Titulo Publlcación 
Dl W00055144 Amine deFhtives apqtaejnhibitors 21 .09.2000 

, 

Dl se refiere a derivados de heterociclds qŁe-lacionan con compuestos y 
composiciones para tratar desordene aso4io* cottia actividad de la proteasa 
cistelna particularmente en Is .Ønferme’dadesasociadas con la actividad de las 
catepsinas B, K, L 0 S.  

AnÆlisis de Patentabilidad (Art 14 b486) 

Se procedió a analizar la patentabilidad del grupo inventivo No. 1. (ver tabla 1). 

Nivel Inventivo (ArtI 8 D486) 

La reivindicación 3 dice: "Un compuesto que tiene una estructura de la formula I, en 
la que A... Xl es metileno, etileno, 0 un enlace; X2 es CN, CHO, C(0)R6, ..." ver 
folio 30. - 
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DI divulga derivados heterocioliqosUs ttut4que sn inhibidores de cisteina, de 
acuerdo a la formula I (DI), endonde A 

oôrnŁnde 

un anilio heteromonociclico que 
contiene de 5 a 6 miembros, 0 un an illo fusiônado policiclico que contiene de 8 a 14 
miembros, donde cada anillo contiene 5 a 7 miembros. Xl 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 CH2SO2, R9 y RIO con independiØntemanteH, alquilo CI -6, Rh 1 que puede 
ser H o alquilo CI -6. (p.3, In 1-20) 

R’ ..X2 

R2 R5 
R6 R10 R11R12 

R7 Xl R<x 
aA8 NX,C3i kNXNXX31 

R11R13 

I (a) (b) 

CaracterIsticas esenciales de Id Solicitud Dl W00055144 

FO 
r 4 

Ra 

Grupo Ic .(D1.p45, In.10-15) 

)(2Łs a (p.2, In.20), X3 es �0(0)- (p.3), R9 
Grupo RI -NH-CH-C(0)- es H (p.3, In.2), RI I es H (p.3, In.3), R12 es 

(parte izquierda de la molecula) alquilo CI -6 opcionalmente sustituido por 
ciano,_ halo 

Ri es H, R13S02, R13000, R8R7NCO, 
_(p.3,_In.5-I0) 

Si,(D1 .p45, fl. - I 10 15 
I’ 

 R8R7NS02, RI3SO2NCO, RI300NS02 

R5 H, F, Aiquilo C1-9, cicloalquil C3-12,-aquilo (D1 .p45, In 10-15 Si,’’ . C0.6, Heteroaril 

R3 H, alquilo C1-6, cicloalquil C3-12, cicloalquil Si,’’ 1 45 In 10-15 C3-12-aquilo 00-6 ... 
R4 H, alquilo C1-6,oR3y R4 fprmanun: In.10-15) cidoalquilo , 

R6 es arilo C6-12, heteroarilo C5-13, ’ Si ’Di 45 In 10-15 ’’ heterocicloalquil C3-12-alquil 00-6 

Gr as F �S; 

’ 

UP 
, RtZ es Iquilo C1-6 opcionalmente 

� : : 

.UstiUig par dana, halo (p.3, ln.5-I0) 

La diferencia entre DI y la presente solicitud Se observa que reside en que no hay 
ningUn ejemplo en DI que revele los halôgenos sobre el alquilo que estÆ cercano a 
Xl en la molØcula de formula I de (a :presentesolicitud. 

El efecto tØcnico que logra Ia diferencia es una actividad inhibidora selectiva de 
Catepsina S, lo cual se presentó en Ia Descripcion en tØrminos de Ensayos de 
Catepsina S (f.158), B, K, y L, (f,159). 

El Problema TØcnico Objetivo de esta solicitud es la necesidad de derivados de 
ceto-oxadiazol alternativos para tratar enfermedades asociadas con cisteina y con 
Ia actividad de [as catepsinas S, K, y B y el proceso para su obtenciOn. 

Dl para R12 sugiere que un ha!ógno  puede sustituir un grupo alquilo de I a 6 
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Ætomos de carbono. 

Se observa que DI anticipaba parte de la- molØcula reclamada por la presente 
solicitud (p.167). Si bien ninguno de los ejemplospresenta grupos F sobre la 
molØcula, Ia definicion que Dl sugiere para R12 st to incluye Se considera que Dl 
sugeria al experto la inclusion de un grupo F sobre Ia porcion alquilo coma se 
presenta en la solicitud. ��.�� 

Por otro lado, no se observa que losderiyados acÆ reclamados tengan un efecto 
diferente al que ya se revelaba par Dl: inhibidores de proteasa, mÆs 
especIficamente de cisteIna (portada, f.320, Dl). Particularmente, Dl revela que 
estos compuestos poseen actividad inhibidora dºcatepsinas B, K, L y S (p.167). 

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

Conclusion 

Los requisitos de Patentabilidad de la presente Soicitud se encuentran afectados 
asI: 

No Documento ReMndIacionesaecta4as 
51 

Requtsito que afecta 

Dl W00055144 Nivei Inventivo 

En cumphmiento del articulo 45 de Ia ecisiOn 486 de la’  ComisiOn de la Comunidad 
Andina, se le indica que debe dar respuesta dentrà del tØrmino de 60 dIas contados 
a partir de la fecha de notificació,n deIapreser1tecprninicación.  En caso de no dar 
respuesta al presente requerimiento, o si a pesÆr de la respuesta subsistieran los 
impedimentos para la concesiôn, se denegarÆ la patente. 

NotifIquese el presente oficlo conforme a lodtspuesto en el numeral 5.2, literal e), 
del capItulo quinto del titulo primero de la CirculacUnica No 10 de 2001. 

JOSEL ISSALAZARLOPEZ 
Director de Nuevas Creaciones(E) 
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El anterior, requerimiento fiJe tifiOaTor fijätôn en lista, de fecha 
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NUMERO: 4075 
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