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14 June 2006 WO 03/042197 PCT/ US02/ 36396 1 COLI GOPEPTI DES ANE | TI ONS
CONTAI NI NG THEM AS CATHEPSI N S | NHI BI TORS THE | NVENTI ON 514 ‘P’s%% I'i cation
i s basedvOW3442d9T] ains priority fromU S. Provisional AppCT/E82i3ess No.

60/ 332,605 filed on Novenber 14, 200L, which is incorporated herein by
reference. This application relates to conpounds and conpositions for

treating di associated with cysteine protease activit articularly
i soases HEBREEToes” BT RoRhEto b P B R it o S Riga i P BYoke "1y

FI ELD Cystei ne proteases represent a class of peptidases characterized by
the presence of 15 a cysteine residue in the catalytic site of the enzyne.
Cystei ne proteases are associ at SdEMNYRTEMe nor mal degradati on and

processi ng of proteins. The aberrant activity of cysteine proteases, e.g.,
as a result of increase expression or enhanced activation, however, may

haves pat hol oghizapplioftimds Bixee 6n add cliifns pribSgIFom UE PrdVistoral Apslicagordr Ot eases
are associated wth nunber of di sease states, including arthritis,

a
nuscul afNo §/B3 0 filed om Nowemtien id, 2001, twhieh isiingoaperated hgretmibrafeomephriti s,
mal ari a, periodontal disease, nmetachromatic |eukodystrophy and ot hers. An
increase in cathepsin S activity contributes to the pathol ogy and/or

synpt onat ol oQHiseippécativtbrtatéf toléchfutds alie 66thPodiedns, fol BBty @isedsét 1 nhi bi t

the activity of cathepsin S protease are useful as therapeutic agents in
the tredtReiAted grthgysigine prefeass aetivitypatticulaslydiscasss asspciapd/vidpacyyity o
PCT%JSO%A&%%%GS 2 SUMVARY OF THE | NVENTI ON A first aspect of the present
invention provides a conpound of Formula (l1): 5

DESCRIPTION OF THE FIELD

Cysteine proteases represent a class of peptidases characterized by the presence of
15  acysteine residue in the catalytic site of the enzyme. Cysteine proteases are associated
with the normal degradation and processing of proteins. The aberrant activity of cysteine
proteases, e.g., as a result of increase expression or enhanced activation, however, may
have pathological consequences. In this regard, certain cysteine proteases are associated
with 2 number of disease states, including arthritis, muscular dystrophy, inflammation,
20 tumor invasion, glomerulonephritis, malaria, periodontal disease, metachromatic
leukodystrophy and others. An increase in cathepsin S activity contributes to the pathology
and/or symptomatology of a number of diseases. Accordingly, molecules that inhibit the
activity of cathepsin S protease are useful as therapeutic agents in the treatment of such
diseases. '
25




wherein: XI and X2 are both nethylene or Xl is ethyl ene an94}(2 iz%oget hyl ene
or a bon,&- 0 é%}g? is -CR5=CHR6, -CR5(CR63)2, -CR7=NR8, or unce

(C3_12)c &% , Wherein R5 and R6,are independently h&’&%&&?{“&?"’
(Cl-4)al kyl or R5 and R6 together wi th the atons to which R5 and R6 are
attached form (C3-12)cycl oal kyl, hetero(C3-12)cycl oal kyl, (C6-12)aryl,
hetero(C5_12)aryl, (C9_12)bRoysiaazoFrapinvetreno( C8_12) bi cycl oaryl and R7
and R8 together with the atons to which R7 and R8 are attached form

het er o( C3. 12) cycl oal kyl, 15 hetero(C5_12)aryl or hetero(C8_12)bicycloaryl,
wherein R3 o i i j . | ' endent |y

sel ected f ro% ggg?%ﬂl%t %%Ri?%?%ﬂ%%ﬂ%ﬁﬁ?@? daelg Ef? mb%%igf}%lf%ﬁgﬂ%%ﬁ

hal o-substituted (O 4)al kyl, nitro, -X4NROR9, -X40R9, -X4SR9, -X4C(O NRIOR9,
-X4C( O OR9, -X4S(O R10, -X45(0 2R10 apd - X4C(O R10, wherein X4 is a bond or
(C1_2)al kyl ene, R9 at each occurrenc¥R ndependently is hydrogen,

(A _3)al kyl or 20 hal o-substituted (€1 3)alkyl and RIOis (d _3)al kyl or
hal o-substituted (CL.3)alkyl; and , Ra(Q)s -C(O X5RL | or -$(0O) 2X5R11,
wherein X5 is a bond, -0- or -NR1ZR-, Fymer in R12 is hydrogen or
(Ci{)alkyl, and R 1 is (i) (CLl{)alkyl| optifonally substituted 14 June 2006
WD 03/ 042197 PCTI US02/ 36396 R3, 8, -S(OR13, -S(O 2R13,
-C(OR13, -C(OOR13, -C(O NRL3RL4 NR14C( O R13,

-NR14C( O) OR13, NR14C(O) NR13R14 or ONRFRF 14) NR13R 4 wherein R13 is
(C3-12)cycl oal kyl (C0_3)al kyl, hetero(C5.12)cycl oal kyl (C0_3) al kyl,
(C6-12)aryl (CO.3)a Iryl, hetero(Cs-1P)a yl (CO-3)alk 1, 5

(C9_12) bi cycl oaryl (C0_3)al kyl or hetero(C8_12)bicycl oaryl (C0_3)al kyl and
R14 at each occurrence independently is hydrogen or (Cl.6)al kyl, or (ii)
(C3_12) quretenrdl kyl (C0_3) al kyl, hetero(C5_12)cycl oal kyl (C0. 3) al kyl ,
(C6-12)aryl (CO 3)al kyl, hetero(C5.12)aryl (CO-3)al kyl, ' )

(C9_12) bi cycxdamplXThre Bha desthylesie Hex Bisalerkndixd i noahpibhe@2.aDandky! or
(iii) (C3-6)cycloal kyl (CO-3)al kyl, hetero(C5_6)cycl oal kyl (CO_3) al kyl ,
pheig! ( CO. 3) Rﬂﬁylcﬁﬂm%ecnﬁm}(%,)@WMjm_ cysloalidyl, mtieth Ry - X60R15,
- X6SR15, -X6S(O R15 -X6S(0O) 2R15, -X6C(O R15, -X6C(0O OR15, -X6C(0O) NR15R16,
- X6NRL5 BASR6 XENRAGSeh @Rl Syri 63 MR3EEl QY For RHXGNHGHEMMRVARER: atoms

to which R> and RO are attached form (C3.j9)cycloalkyl, hetero(C3.12)cycloalkyl,

4

(Ce-12)aryl, hetero(Cs.19)aryl, (Cg.12)bicycloaryl or hetero(Cg.12)bicycloaryl and R7 and
R8 together with the atoms to which R7 and R8 are attached form hetero(C3.12)cycloalkyl,

15  hetero(Cs.12)aryl or hetero(Cg.12)bicycloaryl, wherein R3 optionally is substituted by 1
to 5 radicals independently selected from a group consisting of (C1.4)alkyl, cyano, halo,

" halo-substituted (Cy.4)alkyl, nitro, - X4NRIRY, -X40RY, -X4SRY, -X4C(O)NRIRY,
-X4C(0)ORY, -X48(0)R10, - X45(0)pR10 and -X4C(O)R10, wherein X4 is a bénd or
(C12)alkylene, R? at each occurrence independently is hydrogen, (Cj-3)alkyl or

20 halo-substituted (C}.3)alkyl and R10 is (C.3)alkyl or halo-substituted (Cy.3)alkyl; and
| R4 is -C(O)X5R1!! or -S(0);X5R11, wherein X5 is a bond, -O- or -NR12-,

wherein R12 is hydrogen or (Cj_g)alkyl, and R11 is (j) (C1-6)alkyl optionally substituted




- X6NR16C( O) OR16, - X6NR16C( NR16) NR15R16 wherein X6 is a bond&r met hyl ene,
R15 is (C3-6)cycl oal kyl (CO_3)al kyl, hetero(C5-6)cycl oal kyl dt32e§ 200y |
phenyl (CYOIPEHUYT 15 or hetero(C5_6)aryl (CO_3)al kyl andP&L®SiE3shssdr ogen or
(C1{)al kyl; wherein R4 optionally fuBther contains 1 to 5 substituents
whi ch when occurring within an alicyclic or aromatic ring systemare

dical g i | t i sti f kyl ,
(G 6 a1 ORERG SRIS Yo @SR ER Maha s, Ik B pekdicr L Lot
- X6NRL7R17 .- X6NRL7C( O, OR17, ~X6NRL7C{ O) NRL7R17, - X6NRL7 7)NRL7RL7 20
_ X60R17, ~N%§Ri 3 -xg@%l @ﬁ,3,-xs@%%ﬁﬁ,%,—l\%‘é Zﬂﬁ . or
-X6P(O)(CR1§ ORL7,, - X %O)(O?lS)_O?l? -X6NR17%O) Rigg,p - X6S( O RL8,
X6S( O) 2RE8R }\q}wglﬁ%f%i%’an@’%@ﬁ odtl ri g wl m;z)czcﬁpaékﬂ@ma)%yhoi ety are
TR ¥ T R S T Iy AR S R U I R P
-ORl7, -SR17, 25 Q(QORL7, -C(OQNRL7RL7, -S(O 2NRL7RL7, -P(0) (ORL7) ORL7, 14
JuneS20d69-10dbiey) 3) ik ardieretp r)bisyclomyi(s o.rlke) @rd R14. siravic] O) R18,

-S(OR18, -S(O2R18 and -C(O R18, wherejn, X6.is a bond or (Cl{)a&yl ene,
Ry ht GiERIE PRy e ese o (G Dl o G 8 S pron(Goa stk

(1”3 amros st (o mich s deir Bna i e ikvpen,

het er of (S 1ARORRaRkRIERG) & PRI Ea EbioariproiGogpaliog o or D

a1 koxy( & 33 AFIOUREG R htefHCs sy BARECE IR, BHABRER Rkt P =

net 80 o EBietSFRIBI Yok, FBs e Jbi y XERRIY: ok A o o ris

ﬁLd;mEiéiR—%ﬂﬁ?@féﬁéﬁi‘*ﬁgﬁ%5:,;2%?@53%%??2%%&?@3@?522 Wﬁﬁﬁf‘g%? at om
(&2"8) BRI ORI | one: -XONRIBEOJORTS ™ C-RbRRI6EONR SRl

| -XONR16C(0)OR16, -XONRI6C(NRLI6)NRISR 16, wherein X6 is a bond or methylene,

R15 is (C3.6)cycloalkyl(Cg.3)alkyl, hetero(Cs.g)cycloalkyl(Co.3)alkyl, phenyl(Cg.3)atkyl
15  or hetero(Cs.¢)aryl(Cg.3)alkyl and R16 is hydrogen or (C1.-g)alkyl; wherein R* optionally

further contains 1 to 5 substituents which when occurring within an alicyclic or aromatic

ring system are radicals independently selected from a group consisting of (C1.gjalkyl,
(C1-6)alkylidene, cyano, halo, nitro, halo-substituted (Cy-3)alkyl, -X6NR17R17,
-X6NRI7C(O)OR17,  -XO6NRI7C(O)NRI7R17  _XONR! TCNRINRITR1T,

20 -X60R17, -x6sR17, -X6C(O)ORL7, -X6C(O)NRI7R17, -X6S(O),NRITR!7,
~X6P(0)OR18)OR17, -X60P(O)ORI8OR17, -X6NR17C(O)R1S, -XOS(O)R1S,
-X68(0)R18 and -X6C(O)R18 and when occurring within an aliphatic moiety are

radicals independently selected from a group consisting of cyano, halo, nifro, -NRI7R17,
—NR”C(O)OR”, —NR17C(0)NR17R17, »NR”C(NR”)NR”R”, -0R17, -SrR17,

25 -C(O)OR!7,  -C(O)NRI7RI7, -S(0)NR17R17, -P(O)OR17)OR17,




15 X3 is selected fromgroup (a), (b) or (c); (a) (b) (c) \i\h?rEinbO%( is O
and Y is N, 20 R25 is selected from hydrogen, (Cl-6)alkyl,

(C3. 12) YPI0344YT (C0-6) al kyl, het er o( C3- 12) cycl oal kyl ( OPEBY&2a§896
(C6-12)aryl (CO-6)al lryl, hetero(C5-18)aryl (C0-6)al kyl, -X4NHRL5,

- X4S( O 2R26 or -X4C(O)R17NR17€(O)R17 wherein R15, R17 and X4 are as

e ST T R TR S RS R e it

C3-12 Ioalk al k 12) cycl pal kyl 6) al k
'Ece 12% 15(%:@%4 éc%l))allw n@rB? f%%PW%T@)éQ%) R%/ndgnty 18 hy ogen
(C9-12) bi cycl oaryl (CO-3)al kyl and heterof(8-12)-bicycl oaryl (Q0-3) al kyl ;
wher ei n (Re:p)adipd iop rliialol'fﬂdbmtﬂﬂéclebﬂkﬂl ad R & (@1%)@33’?/@111@1913»11&&%& when

occurri zg within an alicyclic or aromatic ring systemare radicals
i ndepend&hslak¥del ected from a group consisting of (ClL )alkyl,

(C1-6)al kylid cyano, halo, nitro, halo-substituted (Cl- 3) al kyl ,

- X6NR17R17 Ré Rig Gfeeer from XWRJ&TQI(ID) mmmg of YBHRERL( N]Rl%)ﬁll@l] RL7
- X60R17, X6C( O) R17 X60R15, - X6SR17 O; 0?17? - X6C( NR17R17

- X65( 0) ERRIDRICR &‘m)cscrldmgqrei@mz)cmﬂym )@@c@ RIS,
-X6S( O RL 68( X6C( O R18 and when OCCUI’I’I ng W thin an
al i phat PEEW@ F‘%ﬁ%ﬁﬁgi s independently sel ected froma group
consi sting of ,cyano, halo, nitro, -NRL7R17, -NR17C(O) CR17,

-NR17C( O NRLRRI B sequmlmmwm 1R B)aliomialkoxy@iRy.7)a 3) ICh(adD(GRz)alkyl

_C(O NRL7R17 OR17)O0R17,  -OP(O.(OR17)0 -NRl?C(O)RlS,
~S( O R ACH DR oA ootk byt Ot 1KY B0 Y CorpbArilies cllia ¢ as
described above; or a derivative of said conpound sel ected ;rom t§1e group
conk? st Wqﬁro@:;qua@d((}o g)alkyl optionally substituted with amino, -NHC(O)RI? or -R1

wherein R15 is as described above; and
R24 is selected from hydrogen or (C 1-6)alkyl; or

R23 and R24 taken together with the carbon atom to which both R23 and R24
are attached form (C3_g)cycloalkylene or (C3.g)heterocycloalkylene;

15 X3 is selected from group (a), (b) or (c);
L= D= T
(@ (b) ()
wherein X is O and Y is N;
20 R25 is selected from hydrogen, (Cy.g)alkyl, (C3.jo)cycloalkyl(Co.)alkyl,

hetero(C3.12)eycloalkyl(Co.g)alkyl, (Cg-12)aryl(Co.g)akkyl, hetero(Cs.13)aryl(Co.g)alkyl,

-X4NHR15, -X48(0)7R26 or -X4C(O)R17NR17C(O)R17 wherein R15, R17 and X4

are as described above;

'R26 s selected from the group consisting of hydrogen, (Cj.g)alkyl,




derivatives, prodrug derivatives, protected derivatives, i;;%)?er gmd
i

m xture | rs of said conpound; or a pharnaceutic abl e
salt or%s“gp%/g@g&gf sai d conpound or 5sai d derivative. Ag‘lé ect of

the present invention provides a derivative selected fromthe group
consi sting of N-oxide derivatives, prodrug derivatives, protected

der i vat (@ g)oydlaatini(Co,s)alkyl, Initetd (@ se)ykloabiyl(En 5)aliof, (Eq 0/mviCyr)alkyl, def i ned

above; or a pharmaceutically acceptable salt or solvate of a conmpound as
def i nedhetbwo(@s.gp)and{(ch-c)dbyl, vat i ve. Co-in)hieycloasl(Cg.30elkii rd aspeend of the
present invention provides a pharmaceutical conposition conprising a

t her apehetrioffs-y2)bicydearyCa ; of a conpound of Formula (1) in
conbination with a pharnaceutically acceptabl e excipient. There can be
provi ded a phar mawheteicRE> optigmdly thuther chatains dntoa$ substtuentsyduiciowhed  f or nul a

(1) or their N-oxide derivatives,, individual ispners, or mxture of isoners
{ hor cof OSiTins it B AREYSIE Oy el eihgi o e e antpendrl Il o vt b
one or e 1y b Pé ) r : r r @\i,de met hod
for tr egjtgiihngal asg*g?@e%@ggﬁé a%pgﬁ%%pﬁhqﬂh@glw?%%?bi i OCE gl}’ﬂoéa%ﬁgbsi n S can

pr event%lal%g?%@&nt%?r ang@r}%piﬁgggt he p_%dmkpqylﬁnd/ or_va(?@bﬁllqu of the

di sease hod adm nrstering’to the anim

dort var T SSR A RSEE R ERBRLTCCORRAYIEN T SR FabeRig T, ¢
Phvents SHopRIE FAge Rk eclon el TAT SRR, P
e e B e BB O Bl o Bl 2B, o SORIE e

I vi aTGERLY 85T ;AR 58 iR B ARE P R ANER Aot ur e of a

medi canment for treating.a disease in an, aninmal in which inhikition of
Cat hepshaficals idspendeniytelectsdifram & soup spusistine of eyanﬁehalwe%rw;}g'&m or

sympt ol %Yo @)dr1?, ANRIFEfoNR17RY7, -NRI7CNRL)NRLTRLT, -OR!T, -SR17,
-C(O)OR17, - -C(O)NRI7RI7, -S(0)NRITR17  -P(O)(ORI7)ORI7,
-OP(O)OR!7)OR17, -NR17C(O)R18, -S(O)R18, -S(0)7R 18 and -C(O)R18, wherein
RIS, R17, R18 and X6 are as described above; or
a derivative of said compound selected from the group consisting of N-oxide
derivatives, prodrug derivatives, protected derivatives, isomers, and mixtures of isomers
of said compound; or a pharmaceutically acceptable salt or solvate of said compound or

said derivative.

- A second aspect of the present invention provides a derivative selected from the
group consisting of N-oxide derivatives, prodrug derivatives, protected derivatives,
isomers, and mixtures of isomers, of a compound as- defined above; or a
pharmaceutically acceptable salt or solvate of a compound as defined above or said

derivative.




A fifth aspect of the present invention provides a nethod % rra(r#f cturing
a pharmaceutical conposition using a conpound of Fornula ? )I“I}e 091 eat i ng
a disease in an animal in which Cathepsin S activity contributes to the
pat hol ogy and/or synptonol ogy of t32e di sease. There can al so be provided
processes for preparing conpounds of Formula (1) and the N oxide
derivatives, prodrug derivatives, protected derivatives, 14 June 2006 6

i ndi vi dual a‘& rs and m xtures of isoners thereof; and the
phar maceut i ¢ ngaa}?ﬁ%sf Hhs) resegh frvention: Pt EA@mpwpcd&Ommﬁlﬁ%spect of

Formil & Ssn‘fa”r%s%”%a%?g@@ﬁyn%s G RSBUATG 51 S FSPIRSE (1) FOTRES F vt n
COMPOUGSbtah 08 Bl bbby e ek hydroky am de (1) (1) and

t hen oxidizing sald r ox ord a conpound of Formula (1);

or (B) reacThedcan B@[iﬁiwﬁd ©Ophan@hdButidal (dokpolitibh tit CoRARE ACGoripduie For nul a
(VI): 14 June 2006 6a to afford a (3-hydroxy amde (VIII): (M and t hen

oxi di zefhiprmaiac(ID oh ytebirodyoxide dmlvat)vest fiadididaalcisomera roat mixturerofisandrk) ; or (C)

reacting a_conpound of Formul a with a co;ﬁ)ound of the formula (VI1):
to af fthegoh ({raﬂwamwcaélm afeenty 9saléfhélwménlrb Xﬂ-ll‘ﬁg"@ap?de OBIMAFEr oxy ani de
to affor e nd of Fornmula (I);

uitable excip en s.

There can further be provided a method for treating a disease in an animal in
which inhibition of cathepsin S can prevent, inhibit or ameliorate the pathology and/or
symptomatology of the disease, which method comprises administering to the animal a
therapeutically effective amount of compound of Formula () or a N-oxide derivative,
individual isomer or mixture of isomers thereof; or a pharmaceutically acceptable salt
thereof.

A fourth aspect of the present invention provides a use of the compound of
Formula (1) or a N-oxide derivative or individual isomer or mixture of isomers thereof’
or a pharmaceutically acceptable salt or solvate of such compounds and the N-oxide
derivatives, prodrug derivatives, protected derivatives, individual isomers and mixtures
of isomers thereof in the manufacture of a medicament for treating a disease in an
animal in which inhibition of Cathepsin S can prevent, inhibit or ameliorate the
pathology and/or symptomology of the disease,

A fifth aspect of the present invention provides a method of manufacturing a
pharmaceptical composition using a compound of Formula (I) for treating a disease in
an animal in which Cathepsin S activity contributes to the pathology and/or
symptomology of the disease.

There can also be provided processes for preparing compounds of Formula (1)

and the N-oxide derivatives, prodrug derivatives, protected derivatives,




wherein X, Y, XlI, X2, R3, R4, R20, R23, R24 and R25 are thi farre ag in
Formula (1) defined in the first aspect. A seventh aspect ¢ 6208 esent

i nvention provides a conpound of Fornmula (1): 14 June 2006 6b (1) wherein:
X and X2 are both nethylene or Xl ks ethylene and X2 is a bond; 3 S 6S6 7
8S Ris -CR=CHR -CR(CR3)2, -CR=NR, or (C3-12)cycloal kyl, wherein R and R6
are i ndependently hydrogen or (Cl-4)alkyl or RS and R6 together with the
atoms (to . which RS and R6 are attached form (C3-12)cycl oal kyl, (106- 12)aryl,
het er ofndividu] gerpers agd migbuesfiisamers Bwrspl; and dhephasmacergealbrpscerttblai t h t he

at ons ta%g\%;eiﬁc R7 and R8 are attached form hereto(C5-12)aryl; wherein

Wi t hin® ?P cycl oal kyl, aryl, heteroaryl or bicycloaryl group may be

substitut ed,w t agi.cal se lgnd . Se f oup
consi sti ng Srdiagly) 3 shbeelpER 5r WERSARIALLHORSBERES o' pARS) BF VT
- X4 OR%prepatinmpdéenidoi® of PRYEHRA (T) byed is a bond or (Cl-2)al kyl ene and R9 at
each occurrence independently 1s (Cl-3)al kyl and hal o-substituted
(C1- 3) al kyl (A)Réacting a CO@pABIGS RmrmuB((@)2X5R11, wherein XS is a bond, -0- or
-NR12-, wherein R12 is hydrogen or (Ci{)alkyl, and R11 is (i) (Cl )alkyl
or (ii) hetero(C5-12)cycloal kyl (CO 3)al,kyl, (C6.12)azyl (C0-3)al kyl,
hetero(CS_ 12)aryl (CO 3)al kyl, (C9- 12)’6’? cycl oaryl (CO-3) al kyl or
het er o( C8- 12) bi cycl oaryl (C0-3) al kyl op~%® i)
het er o( C5. 6) cycl oal kyl (CO- 3) al kyl g.or Jphepyl (CO- 3) al kyl substituted by
- X60R15 -X6C(O R15 or -X6NR16C(O§ ¥ Wwherein X6 is a bond or nethyl ene,
R15 is phenyl (CO_3)al kyl or hetero(C5o0fi) aryl(CO-3)al kyl and R16 is
hydrogen or (Cl-6)al kyl; wherein within R4 any alicyclic or aromatic ring
system may be substituted with 1 to radi cal s i ndependently sel ected from
a group consisting of (Cl.6)al kyl, halo, 14 June 2006 6¢c

with a compound of the Formula (III):

LI
HN. X
25
A 15\ Y{}’ R
am

to afford a B-hydroxy amide (IV):

N

P K on
H Rn R:.x Ié‘-- \‘;}_‘ R
av)

o

and then oxidizing said p-hydroxy amide to afford a compound of Formula (I);
or |

(B) reacting a compound of Formula (IT) with a compound of the Formula (VI):

. Ilf“ oH
R
_ R
S N“"X

v




- X6NR17R17, -X60R17, -X6C(O) OR1l7, -X6NC(O) R16 and -X6C(O)Réfj V\:B8668I n R17
at each occurrence independently is hydrogen, (Cl.6)alkyl une

hal o-substituted (Cl.3)alkyl and R18 is (Cl1_6)al kyl orhal o-substituted
(Ca-3)al kyl ;. R20 is hydrogen or(CgaCal kyl; R23 is (Cl-6)al kyl or
(C6-12)arYl (CO-6)allryl; R24 is hydrogen or (d.{)alkyl; X3 is X, y or vy
wherein Xis O /> \ _|I" /~Rks v- NNay XY is Nand R25 is sel ected
from hydroggn,..hal g(.CL. 3) al kyl 1. )al kyl, (C3.12)cycloal kyl (CO. )al kyl,
(G5 12) aryl ‘(%dﬁmﬁﬁr&?’%’“’d%’%ﬁ%%l?’gs- 13)aryl (C0-6)al kyl . wherein within R25
any alicyclic or aromatic ring systemmay be substituted with I to 5

radi cal s i ndependently sel ected®rom (Cl. )al kyl and hal o-substituted
(C1_3)al kyl; or a derivative &fi sai d conmpound sel ected fromthe group
conprising N-oxide derivatives ™yorogruggderivatives, protected
derivatives, isoners, and m xturds %ﬁs of said conpound; or a

phar maceutical |y acceptabl e sa oY” s vatey g8ai d conmpound or said
derivative. DETAILED DESCRI PTI RFHER™| xi'\lgliTl ON Definitions: Unless

ot herwi se stated, the following ternms used in the specification and cl ai ns
are defined for the purposes of this ®Pblication and have the foll ow ng
meani ngs. "Alicyclic" nmeans a noiety characterized by arrangenent of the
car bon at onmdithen okidivtn suidh feiydroalyi anité RQaSérducéatigsimt f iBogmplagperti es
resenbling those of aliphatics and my be saturated or partially

unsat Wwated with two or nore double or triple bonds. "Aliphatic" neans a
noi ety cha_r(%ﬁt eri.zed by a straight or branched chain. arrangenment of the

const i t uent((2&5a5tne acompounPieimple (E)withscegpgrng at the emplydd ur at ed

RY o
HN /Y 25
r® R ,?'- R
~N
(Vi)
to afford a B-hydroxy amide (IX):
_ i
E
(OJIS\ 1 ll{zo OH
R j\r(N /Y>_~ s
H 2 Ve
o R” R* x [
(Ix)

and then oxidizing said B-hydroxy amide to afford a compound of Formula (D;
 wherein X, Y, Xl, X2, R3, R4, R20, R23, R24 and R25 are the same as in
Formula (I) defined in the first aspect.

A seventh aspect of the present invention provides a compound of Formula (I):




with two or nore double or triple bonds. 14 June 2006 6d ' i ans an
al kyl -O group in which the al kyl group is as described hé? nplary
al koxy groups include nethoxy and hoxy. "Al kyl" represented by itself
means a straight or branched, saturated or unsaturated, aliphatic radical
havi ng the nunber of carbon atons indicated (e.g., (Cl.6)alkyl includes
met hyl, ethyl, propyl, isopropyl, butyl, sec-butyl, isobutyl, tert-butyl,
vinyl, allyl, 1-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl,
2-methylallyl, ethynyl, 1-propynykig® 2-propynyl, and the like). Al kyl
represented along with anot her radqcal (e.g., as in arylalkyl) neans a
strai ght or branched, saturated o/smgsaturated aliphatic divalent radica
havi ng the nunber of atomns indi tngor when no atons are indicated neans a
bond (e.g., (C6-10)aryl (CO B)alkyli ncliudes phenyl benzyl, phenet hyl,
1- phenyl et hyl  3- phenylpropyl N e). Alkylene unl ess i ndi cat ed
ot herwi se, neans a straight or™branchg saturated or unsaturated,
al i phatic, divalent radical having the nunber of carbon atons indicated
(e.g., (Ci{)alkylene includes netfnyl ene (-CH2-), ethylene (-CH2CH2-),
trimethylene (-CH2CH2CH2-), tetranethyl ene (- CH2CH2CH2CH2-) 2-but enyl ene
14 June 2006 WO 03/042197 PCT/ US02/ 36396 7
( CH2 GHegdicH2- ) | 2- nethyltetranethylene (- CH2CH( CH3) CH2CH2-), pent anet hyl ene
CH2CH2CH2qEIEhﬁﬂt ) and the |ike) 1 "Al kyl i dene" _ neans a straight or
branched sa&t }e%la@rbouﬂﬁlaﬂyrea&a@lx ¥ ¢th{iahé Snd Xallsv@u,@at radi cal having the
nunber of carbon ajons 4ndicated (e.g (Gl 6)a|kyI|dene 5 incl udes
met hyl ene REGH2)CR eOHR |, dBRECR=JHCER —Nf’sopr«ﬁyhz)dﬂh@lkﬁ,@@mﬁm
propyl i dege (=CHCH2CH3) aIIylldenmﬁé CH=CH2)s and the I|ike) Am no"
means A& raa%nr@apendszmb' Yshpaﬂglsoru(ﬁd fedprdt f@@%s@geﬁlﬁewﬁbﬂ@cﬁiﬁﬂ% of the

e G, B AR S 0 S heT =

tert- %&”(8 3{5’)@&98%1 and R and R together with the atoms to which R and R are

attached form hereto(Cs_y7)aryl;

“wherein within R3 any cycloalkyl, aryl, heteroaryl or bicycloaryl group may be
substituted with 1 to 5 radicals independently selected from a group consisting of

(C1-4)alkyl, cyano, halo, halo-substituted (Cy.4)alkyl, -X4OR? and -X4C(O)ORY, wherein
X4 is a bond or (C1.2)alkylene and R9 at each occurrence independently is (C1.3)alkyl and
halo-substituted (C13)alkyl;
R#is -C(O)X5R1! or -8(0),X5R11, wherein X5 is a bond, -O- or -NR12-,
wherein R1Z is hydrogen or (Cpglalkyl, and RIL is (i) (Cy.galkyl or (i)
~ hetero(Cs.12)cycloalky}(Co.3)alkyl, (C6.12)aryl(Cg.3)alkyl, hetero(Cs.12)aryl(Cg.3)alkyl,
(Co.12)bicycloaryl(Cop.3)alkyl or hetero(Cg-12)bicycloaryl(Co.3)alkyl or (ii1)
hetero(C56)cyclpalkyl(C0.3)alky1 or phenyl(Cq.3)alkyl substituted by -XOOR!S,
: —l"(‘SC(O).R15 or -XONRIOC(O)OR16, wherein X6 is a bond or methylene, R15 is
phenyl(Cq 3)alkyl or hetero(Cs.g)aryl(Cq.3)aikyl and R16 s hydrogen or (C1g)alkyl;

wherein within R4 any alicyclic or aromatic 1ing system may be substituted with

1 to 5 radicals independently selected from a group consisting of (Cj.g)alkyl, halo,




10 benzyl oxycarbonyl, and the like. "Animal" includes hunaqg i@ human
mammal s (e.g., dogs, cats, rabbits, cattle, horses, sheep &H&t 06 SW ne,
deer, and the |like) and non-mamuals (e.g., birds, and the |ike).
"Aromatic" neans a noiety wherein %pe constituent atons make up an
unsaturated ring system all atons n t he ring systemare sp2 hybrldlzed
and the total nunmber of pi 15 electrons is equal to 4n+2. "Aryl" nmeans a

T A SRR e 1
o DRl Wiy BRI Iy RO ARALT 0
;Smmg@ S oty ol T 5,0, D P £

4-tert-but henyl , 4-carbanoyl phenyl, 4-carboxy-2- n|trophenyl
2- chl or oph&®iis hydregeromédhelalltyl; 3- chi or ocar bonyi phenyl
4- chlorocarbonylphenyl 2-chl oro-4-fl uorophenyl, 2- chloro-6-fluorophenyl,

4-chloro-2 tlsabf]@)aydyloﬁ(ﬂajig)w}(cg:ﬁmmylophenyl 2, 6-di br onophenyl ,
2, 3-di chl orophenyl, 2,5-di chlorophenyl, 25 3,4 dlchlorophenyl

2-di fl uoroq@ﬂhg)ﬁyﬁbwdr(c"f,_ﬁ et hyl phenyl 2- et hoxycar bonyl phenyl,
2-fluorophenyl, 2- |odopheny 4’ |sopropylphenyl 2- nethoxyphenyl

4- et hoxyp rret hyl ph |, 3-nmethylp 4-mmet h h

5- et hyl - %/ %ﬁe 4- pre I fongl%'h Y napht h“%e{} eﬁ%ﬂi t rophenyl ,
3- nltrophenyl ni gnyl , {l2, -, 6- pen afI rPhenyl , phenyl,
2-trifluoromet hotypkényl, 30 kTl uor onet henyl ,

4-trifluoronmet hoxyphenyl, 2-trifluoronethylphenyl, 14 June 2006 WO

03/ 04 1{S42/53639 i fl orret

4-tri f%lzL grone;{'hyﬁ%l;]engl Qel?q?dg H’ g@&?ﬁ?ﬁﬂ@hyl (C1¢)alkyl,

(oo 165 SToRIBRRaRh SRR P M >8ﬁfy| o PR R,
PR TG R A L HE SR e LA
and t hatidaldiad eﬁﬂ&ﬁﬁls@%&h frdFe QOF 6 Pl P8 Hafo-Sub SRR BT R)aticiOBS @i i ng the

nunber of ri ng car bon
' a derivative of said compound selected from the group comprising N-oxide

derivatives, prodrug derivatives, protected derivatives, isomers, and mixtures of isomers

of said compound; or 2 pharmaceutically acceptable salt or solvate of said compound or

said derivative.

DETAILED DESCRIPTION OF THE INVENTION

Definitions:
Unless otherwise stated, the following terms used in the specification and claims

_ are defined for the purposes of this Appulication and have the following meanings.

"Alicyclic" means a moiety characterized by arrangement of the carbon atoms in
closed nen-arqrnetic ring structures having properties resembling those of aliphatics and
may be saturated or partially unsaturated with two or more double or triple bonds.

“Aliphatic" means a moiety characterized by a straight or branched chain

| arrangement of the constituent carbon atoms and may be saturated or partially unsaturated

with two or more double or triple bonds.




atons indicated, wherein the rings are linked by a single bond aqr fused and
at least one of the rings conprising the assenbly is arorﬂsﬁ"‘lﬂe2 B any
carbocyclic ketone, thioketone or imnoketone derivative thereof (e.g.,
(C9-10) bi cycl oaryl includes cycloh ﬁyl phenyl, 10 1, 2-di hydronapht hyl ,

2, 4-di oxo-1, 2, 3, 4-t et rahydr onapht hyF', indanyl, indenyl, '

1,2, 3,4-tetrahydronaphthyl, and the like). "Carbanoyl" neans the radical
-C(O NH2. Unless indicated otherw se, the conpounds of the_invention

cont ai ni ng c¥kexydyheans analkyt-O- gedupde whidt the alkyl gronp veas deseribedher eof .

Suitable protectin oups for .carbanmoyl noi.eties include acetyl, 15

Cort -t draty BEHY oy BRI BRI ke and bot h { he

unpr ot ect ed adygh RiR # 4 &ink ¥ SFaifR ok bibitdNsdnliSred GPARaMEatddIE
invention. " gg%o%c%slﬁg&fg{,gﬁ rg%{rn?vat I \E/lg" rrean]?d’a derivative coér(l?ai ni ng
t he noi dliphatie &E0Oxt havingathb axyibenefashonomsinidicated (€O OHg)atkyl swddendi cat ed
ot herwi se, the 20 conpounds of the invention containing car bogﬁﬂm)i eties

SRl gdepliat e s e R s bent i Bagen it el v S A
means )altl‘?éﬂpﬁmélt e‘ﬂ"RfF’?ﬁ’é’it ﬁé‘?‘?%“y%3&'?‘5?’&#’353,"”'1‘?5‘?&y@'ﬂeg’,y&qﬁﬁéeﬁ%g cl i)é or
"hat cat SAPAE hfopfadtbie Y ARI-Bbickehled dithg Wik Gother dicdl (581 oo &t o
- deri vatasie atfisikgly incaes g straightGa-tifrchyd; satakdtsd or wshindated alyptiatio dofajnt

b1 cyol opicH FaY o mnihek AEAER hcpied oF S BEHIRR BN BiscRg Fated DR g D By
ey VG g CEABISTT Bdna SIERLONRAT. Ghhiite! Lotienyicfift! ! ne

unsat urq CMGhEikéd June 2006 WD 03/042197 PCT/ US02/ 36396 9 ring
~or bri d:gggggm{%gb |cﬂ1€|mr1ﬁe'assenbl y containing the nunber of ring carbon

atonms i ndi ggt.e and.an arb clic ketone, thioketone.or innoketone

der 1 vat i ve ¢ Aupde" SRS AGI LGRS tralebl S EaRGHe ST Condi ¢ 1 on

of an amkadated] aliphbfic, dvMéAPtadical having the number of carbon atoms indicated (e.g.,
(Cig¢)alkylene includes methylene (-CHs-), ethylene (-CHoCHj-), trimethylene

(-CH,CH,CH3-), tetramethylene (-CH7CH,CH2CH2-) 2-butenylene




and includes an unhealthy condition that may be caused by, gr I nci dent to,
medical or 5 veterinary therapy applied to that ani mal, il :T‘,m‘ﬂp@@'si de

ef f ect s"WE03G4HA7 t her apy. "Hal 0" neans fluoro, chloro, bPCHISE363%do.

"Hal o-substituted al kyl",.as an isolated group or part of a |arger group,

means "al kyl" substituted by one or nore "hal 0" atons, as such terns are

i hal oal ST T RGPB) £ BB R RO, Trliiealiho <! 01
hal o- sutqqt}q%(gl{ﬁ@}t]é%@}@w%hmm%des chl oromet hyl , di chl oronet hyl,

di f1 uor onet uoronet hyl, 2,2-trifluoroethyl, perfluoroethyl,

2,2, 2-tri f| uOAleyliddnedi médngrogtagH: or BRGCHAE satiks@. or' bishRFAeL, WliphaRans aryl
as defined in this Application, provided that one or nore of the ring

carbon &\t el heumeathe nuaben o€ qarbyn atomes Endicatesn(ei(Ep)aleilidened from
-N=, 0 15 -NR-, -N+H(O )=, -0- or -S-, wherein R is hydrogen, (Cl 6)alkyl, a
pr ot ct i‘?@“’\‘gﬁ oﬁ‘ﬁt@&nFZaﬁ%g@nt%thl’Wén? r@'@fm@mcﬁomp%lm%gr(iqéﬁéﬁ)}]e pgi nt
of attachnmept tg_ ' i\t rogen, ring is.cqoqnprised of 5 or 6
ring at BWYHQP%QM?&IE%#?%&W %%g{igg%ﬁhﬂ)eﬂ% th%l‘é‘%o( C5-13)aryl as used
in this l kgatian incl.ud [ ot.ljmt to, 4.am no-
2y ar oxypyr S Tubd)E e i, TSt ndi el gD e bR Bromdy of
2- br onoRy b Gerp- ¥ | . Do i d- s A '
5~ car bogntentiof contahint ShRBMMENA e prfoERL BAPHNET hRASE Silkple 1
g, f5|- di n’pthnt;dtihg oxg@awls- _4fqr:j_, arﬁizet lhﬁdifyﬁeslzﬁrcldid@?tm%rmylrdeﬁtglﬁrrt]w&marbonyl,

-t uor o- 6- roxypyrimdin-4-yl, fur-2-yl, fur-3-yl, 5-hydroxy-
4, 614); ngﬁrﬂy%y?qrémyiﬁ“‘,“@mroxy- 5, 7- di net hyl qui nol i n-2-yl,
5- hydr oxynet byl 2 3 - - 6- jd-.2- .
3- hzdr oxzpyr |)§ﬁ1§a3?%§g°%mrﬁsﬁ’§%%§%?&% ?#‘gé‘; 5194 3¥4bPltslI9ft|tlﬁ’dol “3-yl,
| sot hi aharisesdshetp, goatesnind, déerydnd thedikepirthtontihammyls.(e.p; Bedshadithie Hi)y | |
1-nmethyl -1 Hj m dazol - 2-yl, 5-methyl- 3Him dazol-4-yl,
5- net hyl | soxa¥omaicymeatsamoiptyyyheron the conatituept gymamgke up gy unsaturated
o- et hy g Pt f doms e pfaspien s i Rkt b nminpe of o
5-nj4 ro@%ft}éﬁﬁs‘é’déx_lt_% @Ryrazol -3-yl, 30 3Hpyrazol -4-yl, pyridazin-3-yl,

pyrid-2-yl, pyri a3 yl', pyrid-4-yl, 14 June 2006 WD 03/042197
PCT/ US02/ 363%%ryl"Ifieans a monocyclic or fused bicyclic ring assembly containing the total
number of ring carbon atoms indicated, wherein each ring is comprised of 6 ring carbon
atoms and is aromatic or when fused with a second ring forms an aromatic ring assembly.
For example, optionally substituted (Cg.1o)aryl as used in this Application includes, but
20 is not limited to, biphenyl-2-yl, 2-bromophenyl, 2-bromocarbonylphenyl, 2-bromo-
S-flucrophenyl, 4-tert-butylphenyl, 4-carbamoylphenyl, 4-carboxy-2-nitrophenyl,
2-chlorophenyl, 4-chlorophenyl, 3-chlorocarbonylphenyl, 4-chlorocarbonylphenyl,
2-chloro-4-fluorophenyl, 2-chloro-6-fluorophenyl, 4-chloro-2-nitrophenyl, 6-chloro-
2-nitrophenyl, 2,6-dibromophenyl, 2,3-dichlorophenyt, | 2,5-dichlorophenyl,
25  3,4-dichlorophenyl, 2-difluoromethoxyphenyl, 3,5-dimethylphenyl,
2-ethoxycarbonylphenyl, 2-fluorophenyl, 2-iodophenyl,  4-isopropylphenyl,
2-methoxyphenyl, 4-methoxyphenyl, 2-methylphenyl, 3-methylphenyl, 4-methylphenyl,
S-methyl-2-nitrophenyl, 4-methylsulfonylphenyl, naphth-2-yl, 2-nitrophenyl, 3-nitrophenyl,
4-nitr6phenyl, 2,3,4,5,6-pentafluorophenyl, phenyl, = 2-trifluoromethoxyphenyi,
30  3-trifluoromethoxyphenyl, 4-trifleoromethoxyphenyl, 2-trifluoromethylphenyl,




5-pyrid-3-yl-2H[1,2,4]triazol -3-yl, pyrimdin-4-yl, pyrimdi n-S-&/I ,
1H pyrrol -3-yl, quinolin-2-yl, 1Htetrazol-5-yl, thiazol -24yune 2006

t hi azol -SOWB/04X1PT en- 2-yl, thien-3-yl, 2H[1,2,4]triazol PGFB(2/36396
3H[I1,2,3]triazol-4-yl, 5-trifluoron®thylpyrid-2-yl, and the like.

Sui tabl e protecting groups include tert-butoxycarbonyl, benzyl oxycarbonyl,

benzyl,35m§-[h |, 42440 : ang i | ' Y
substitute uhet er oi% %ﬂi%) a¢ %ﬁugg&ﬂgtgg@“%nﬁ 1’t h?stﬁﬂg%‘}”fﬂég?}@@%ﬂ ne R4

i ncl udeg-todhpamethylsuyfanylphenyl ayd theflike- Opyibnalipsubsditded/ (Ceq.1 Dyl &ubed | |

qui nol -2-yl, quinol-3-yl, thien-2-yl, thien-3-yl, and the I1ke. "Heteroatom

noi et y" in tik Application, inclNfes, 3-adetylphany], 3-@ri-butGeycarbonBidjdmethyiirenyln R is
hydr ogen Cl- | Kyl .or rotecti.n roup. .10 "Heterobicycl oaryl " neans
bi cycl oé’?@gnﬁé‘gg’ge%ﬁg@xp’ﬂmﬁﬁﬁs2%@8“3‘3&‘7“&2 3pneshoryrBeny ’hé%P]i‘}gé' ¥ nore of
t he ki ng_mh[g%[{lgﬁ}q’r%ﬁhﬂg&gﬁhqu@re repl aced by a heteroatom noi ety

sel ected from™N=, r -S-, wherein Ris hydrogen, (CLl.6)alkyl, a
prot ecti ng grBigycloay!" nepneskinydictring atsembly@htinheg thh neibarexf viag cabort he poi nt

of attachnent ,to rin itrogen,. . a any carbocyclic ketone, thioketone
or i i ndStoRdcRedRherdty heringy @f&fh.nkp‘ﬂgy %ﬁéﬁlﬁﬁefﬁ e%ﬁsﬁﬁréﬁalew 08885 ¢ i t ut ed
het er o( ' i Wal ' ' ' el I S not
Tt g e R ERE e asSby Rbrbilad i MRaHERMIRKARE, HlREopOUF |

gener al jminesetone rerivaiver thioieof (k.gar (do. jadbiogdahrylninichides Aggbhogtphenylj ncl udes,

for exanple, benzo[1, 3]dioxol-5-yl, 3,4-dihydro-2H[1, 8] naphthyridinyl,
3, 419 hyd-hydromnhifol.i ny2.4-dioxp- B2 Sxbtegaliydtonaplithyl, 2Hndaivhaz oinidesyl,

1,2,3,4,5, Q "1Ri.pyki di nylyl, 3-oxo- 20
2, 3-di h)}%ﬁ%ab_g%z(agp%%ﬁﬁ%‘@%%@lﬂ?%&% 7, 8-tetrahydroqui nolinyl, and the |iKke.
" Het er ocycl oaClghmoyieanéns ke ealidal |-C(ONHE! iR Mdichied ARRWisealhen,

provided that one or nore of the ring carbon atons indicated are repl aced

by a hetempaimisofitheéiventisietodtdisidg tarbamoPNmoictNs-inclndt-profecte®deriviioeei n R i's
hydrogen, (C |-6)alkyl, a protecting group or represents the free val ence
whi ch s8iid. as Seablg) opretecrg agionphnfort cebamoyl (fgoistiesr ggelnde 2&cetid any

carbocygl i t R I et.one riwvative thereof (e.g., the
Cort neyboubEudifng BBATOARGSGhyY S WEHRE Tuft ok T aphRic i

pi per az progécteddepivttiby fall withinrthe s0dpo Wl the@yven@bn.nyl , qui nuclidinyl, and the
l'ike). Suitable protecting groups include tert-butoxycarbonyl,

benzyl oxycar be#ppcycheketone derivieiyei oneans g Adptivative spntpisingthy moicfnd the | i ke.
Bot h thgc&ﬁpyotected and protected derivatives fall within the scope of the
i nvention: 714 June 2006

"Carboxy" means the radical -C(O)OH. Unless indicated otherwise, the

20  compounds of the invention containing carboxy moieties include protected derivatives
thereof. Suitable protecting groups for carboxy moieties include benzyl, fert-butyl, and the
like. ’
"Cycloalkyl” means a saturated or partially unsaturated, monocyclic, fused bicyclic
or bridged polycyclic ring assembly containing the number of ring carbon atoms indicated,

25 and any carbocyclic ketone, thioketone or iminoketone derivative thereof (e.g.,

(C3.10)cycloalkyl includes cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl,

2,5-cyclohexadienyl, bicyclo[2.2.2]octyl, adamantan-1-yl, decahydronaphthyl,
oxocyclohexyl, dioxocyclohexyl, thiocyclohexyl, 2-oxobicyclo[2.2.1]hept-1-yl, and the
like). -

30 _ "Cycloalkylene” means a divalent saturated or partially unsaturated, monocyclic




WO 03/ 042197 PCT/tJS02/ 36396 11 "Heterocycl oal kyl ene” rreaqg S%/e(r:éé)%sl kyl ene,
as defined in this Application, provided that one or nore f I ng
menber cWPWSMH4HPDns i ndicated, is replaced by heteroat oR€CHIB®Y33%el ect ed
from-N=, -NR-, -0-, -S or -S(02-,%wherein Ris hydrogen, (Cl {)alkyl or
a protecting group. 5 "Hydroxy" neans the radical -OH Unless indicated

ot herw . : LV, ' 1,0l | cal s

i ncl udesrglrgo(%@%%dggérgg lar %I&%ﬁg?@oc?maggﬁﬁ g%lrﬁ;ﬂl%k %? #%agg%r%ﬂgés for

hydr oxy imdicsttd,@ad amcdanisteybienkatdnea tidokelimelor ktinokdtoha ddtivatinetherbf. vat i ve"
means a derivative containing the noiety -C(NR) -, wherein Ris hgdrogen or
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chiralité LS terned a "racem c m xture". ound that has nore than one
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chi ral ARREMIRas B0 pubsEved oYL inchiler shalgalisile GhalanlkYle tHEHORIf  chi r al
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or the 0

st er eocheni ca nonmencl at ure, nethods deterni nati on

st eggoc hﬁR'L,SNWQzﬁQ -bher %ecf@ﬁ&{ainqw i@ﬁydr@éeg{ @q@mﬁﬂ §,p§‘(5t€cﬁ’i%:\%0w&"m in the

art (e.g., see vanced gani c Cher str h “edition, rch, Jerry,
John W krgyestniSatitsreeNalendOwiich $&9€9 as thd pdifit SfRAHSISIcROR o Mdd nitrB&en, and

each ring is comprised of 5 or 6 ring atoms. For example, optionally substituted

hetero(Cs_13)aryl as used in this Application includes, but is not limited to, 4-amino-
2-hydroxypyrimidin-5-yl, benzothiazol-2-yl, 1H-benzoimidazol-2-yl, 2-bromopyrid-5-yl,
20 5-bromopyrid-2-yl,  4-carbamoylthiazol-2-yl,  3-carboxypyrid-4-yl,  5-carboxy-
2,6-dimethylpyrid-3-yl,  dibenzofuranyl,  3,5-dimethylisoxazol-4-yl,  5-ethoxy-
2,6-dimethylpyrid-3-yl, 5-fluoro-6-hydroxypyrimidin-4-yl, fur-2-yl, fur-3-yl, 5-hydroxy-
4.6-dimethylpyrid-3-yl, 8-hydroxy-5,7-dimethylquinolin-2-yl,
25  1H-imidazol-2-yl, 1H-imidazol-4-yl, 1H-indol-3-yl, isothiazol-4-yl, isoxazol-4-yl,
2-methylfur-3-yl, 5-methylfur-2-yl, 1-methyl-1H-imidazol-2-yl, S5-methyl-

5-hydroxymethylisoxazol-3-yl, 3-hydroxy-6-methylpyrid-2-yl, 3-hydroxypyrid-2-yl,

3H-imidazol-4-yl, 5-methylisoxazol-3-yl, pyrazinyl, S-methyl-2H-pyrazol-3-yl,
3-methylpyrid-2-yl, d4-methylpyrid-2-yl, 5-methylpyrid-2-yl, ~6-methylpyrid-2-yl,
_ 2-methylpyrid-3-yl,  2-methylthiazol-4-yl,  5-nitropyrid-2-yl, = 2H-pyrazol-3-yl,
30 3H-pyrazol-4-yi, pyridazin-3-yl, pyrid-2-yl, pyrid-3-vyl, pyrid-4-yl,
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Orsdu rs.
Thus, foWVOdRAMIPE, the nane 14 June 2006 WO 03/042197 PEET/UM%S% 12
nmor phol i ne-4-carboxylic acid {2-pherl net hanesul f onyl -1 -[ 1- (5- phenyl -

[ 1, 3, 4] oxadi azol e- 2- car bonyl ) - pentyl carbanmoyl ] -ethyl ) -ami de is neant to

|{ g f:lzug ﬁ e5 dpjlgﬂé%jgil ?Tz;g@,a?&@fﬂ CFgﬁﬁaﬁim-zl -yl, pyrimidin-5-yl, 1H-pyrrol-3-yl,

[1, 3, 4] qnaflhﬁ-zzejrl,e BHetetrdmllyly) pﬁmfzyﬂ-’b@r balexdl]5-@f hytlign-2431,d@hieid-yl,

nmor phol i ne-4 5 ic a {R-2- pheny| met hanesul f o I-I- 1(5 phenyl - [
TSP 0T o bk oLl B Fliptangr bt Saopeeby yrid St 43d ik

m xtureg s a
2 B P o BBt AR, L

2- ac®t odymeth@tybeiizgl, a-mirobehbya mﬁahé)blaa/cﬂ)ptﬁmklgt abstitted heetd(@g]wethyd be 2-
acet oxy-4-oxo-azetidin-3-yl. 10 "Nitro" neans the radical k% "Optional”

or "opt ugeHh kbis APFRdATon Adefinb R4SHISRY VeV ok - ziﬁ ARi20A0RES8MHyAR-3-y1,
circunstance may or may not occur, and that the descri ptlon I ncl'udes

i nst anc¥ritwed.atuined-2-Wdiaminold-yl thienrst, sice 3ot cndshelike. i nst ances in which it
does not. For_exanple, the phrase_ "wherein within R3 and R4 any ali cycl e

or aronmatic rie§od @meﬁhywéu@ebﬁﬁm e&‘*f(@r)FhéP" 1% a5yS()%, whetetnal s.

‘means t hat and not be substituted in order to fall W|thi n
the sco Bﬁf’ﬁ@’ pﬁ,@}qﬁqybﬂrap BP&?IO'“Prreans aI kyI as defined above,

wherei n one th ,,of c ted i.s replace by an
oxy§en group e‘ﬁ“’%“@ { @&TYE ‘gﬂl}% Vﬁﬂ etc
" N oXi dehatlgnd ordhérd @8 th rfﬁ%’b%r%ﬁra'tdfﬁé ﬂn&ﬁateefmq@ﬁia&m%s mefterﬁawih@xe in

which nitrogens are in an oxidized state (i and which p ssess t he

desi r edsqdtetadfemniNgi-NRE, -Oact 1Sviwhereint Ras Inalraygy, ' (Cofg)adkyd) ssmrateetingmmoup t he
essential nature, causes and devel opnent of the disease as well as the

st r uct uPBIePEesenty ha drek yalencewhiah servesastthe paint of atiachmeni¢o airivg aittogers
PTOCESSER any carbocyclic ketone, thioketone or iminoketone derivative thereof. For example,

15  optionally substituted hetero(Cg.1g)bicycloaryl as used in this Application includes, but
is not limited to, 2-amino-4-oxo-3,4-dihydropteridin-6-yl, and the like. In general, the term
heterobicycloaryl as used in this Application includes, for example, benzo[ 1,3]dioxol-5-yl,
3,4-dihydro-2H-[1,8]naphthyridinyl, 3,4-dihydro-2H-quinolinyl, 2,4-dioxo-3,4-dihydro-
2H-quinazolinyl, 1,2,3,4,5,6-hexahydro{2,2'|bipyridinylyl, 3-oxo0-

20 2,3-dihydrobenzo[1,4]oxazinyl, 5,6,7,8-tetrahydroquinolinyl, and the like.

"Heterocycloaltkyl" means cycloalkyl, as defined in this Application, provided that
one or more of the ring carbon atoms indicated are replaced by a heteroatom moiety
selected from -N=, -NR-, -O- or -S-, wherein R is hydrogen, (C.g)alkyl, a protecting group
or represents the free valence which serves as the point of attachment to a ring nitrogen,

25  and any carbocyclic ketone, thioketone or iminoketone derivative thereof (e.g., the term
hétero(C 5.10)cycloalkyl includes imidazolidinyl, morpholinyl, piperazinylr, piperidyl,
pyrrolidinyl, pyrrolinyl, quinuclidinyl, and the like). Suitable protecting groups include
tert-butoxycarbonyl, benzyloxycarbonyi, benzyl, 4-methoxybenzyl, 2-nitrobenzyl, and the

like. Both the unprotected and protected derivatives fall within the scope of the invention.




"Pharmaceutical | y acceptabl e” means that which is useful in Rrepari ng a
phar maceuti cal conposition that is generally safe, non-t oxil¢ T4c2U98i t her

bi ol ogi CWOI%HHPT ot her wi se undesirabl e and i ncl udes t haPCWMIREYB6B%
acceptable for veterinary use as welil as human pharmaceutical use. 30
"Pharmaceutically acceptable salts" neans salts of conmpounds of Fornula (1)
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benzene Pitecdmgerenns dor hydeaxly snaipftas iegledabyenayli apd dhs like. 2- napht hal enesul f oni ¢

acid, 10 p-taq nesul foni ¢..agi d. camhor sul foni ¢ .acid .

4- et hyl bi cycl'0 Eiféc."% g%f‘%g-geenrg? ang. %@FBB%VF%O“&&IPH% ﬂ@ﬁ H’c%%ﬁgmk’ aci d,

4, 4' - mewhetetmRls Bf@ofundir Ry gfligne- | - carboxylic acid), 3-phenyl propionic
acid, trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric

aci @90 gl uconi"Bomerstimegl aoiripoiadsat Fdomuly @y havrpeipéitioslingol el forfaalde®Mi | ¢ aci d,
stearic &ij d, ., muconic acid and the Iike, 15 Pharmaceutically acceptable
sal ts afdrimthepire giequente of banding pkthgmiatamsenin tee arragepmentif dheitaci di c

pr ot ons r .of . ' ' Ml B | ¢; bases.
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pot assi tsrerebigotnerst.d Steredisomen thah yuedr 1ot inflieron itagea| ofi dhen g the wiedermeic cept abl e
organi ¢ bases inc|ude ethanol am ne, diethanol am ne, triethanol am ne,
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of substituents is termed a "chiral center". A compound with one chiral center has two

enantiomeric forms of opposite chirality is termed a "racemic mixture". A compound that

" has more than one chiral center has 20-1 enantiomeric pairs, where » is the number of
chiral centers. Compounds with more than one chiral center may exist as ether an

20  individual diastereomers or as a mixture of diastereomers, termed a "diastercomeric
mixture”. When one chiral center is present a stereoisomer may be characterized by the
absolute configuration of that chiral center. Absolute configuration refers to the
arrangement in space of the substituents attached to the chiral center. Enantiomers are
characterized by the absolute configuration of their chiral centers and described by the R-

25 and S—séquencing rules of Cahn, Ingold and Prelog. Conventions for stereochemical
nomenclature, methods for the determination of stereochemistry and the separation of
stereoisomers are well known in the art (e.g., see "Advanced Organic Chemistry”, 4th
edition, March, Jerry, John Wiley & Sons, New York, 1992). It is understood that the
names and illustration used in this Application to describe compounds of Formula (1) are

30 meant to be encompassed all possible stereoisomers. Thus, for example, the name




Forrmula (1) containing a hydroxy group may be convertible E% hydralysis in
vivo to the parent nolecule. Alternatively an ester of a ﬁﬁBﬁ%ﬁGOf
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conpounds of Fornula (1) containing a hydroxy group, may be formed from

aci d mspdendspentyleasbarapyil-chyl} faprde and sy mityrehyacantedy athenwise, thdreof. J.  Med.
Chem, 1989, , 2503- 2507, .and..i ncl ude .substit uted

(ami nonet hy| )I-2 gﬁggdgﬁ\éagl,v%f 6?638>S<adn‘8f%‘%u ¥ SCROIDE S B1ofdY H_ﬁ%hzggﬁ es in

whi ch t leearhyie, Rt lVice@k pupsidimy-ybetht OtaBstycREO REIORE darivhtioe” WohRr bt ed by an
oxygen atom or by an optionally substituted nitrogen atom e.g. an

al kyl at @ertowr4-eyenazetidiodyl.nor e especi al |y (norpholi no- et hyl ) benzoat es,

((349{11?%' or 4“1(%%“'%%%% ?’%3%}2%%{‘%9 benzoat es, and

pi perazin- 2 e, g. 3- or

- 4-(4-al kyl pi g(?ﬁt%iai‘” of y‘hﬁtgbﬁﬁﬁgf‘#‘f‘ﬁ%gs %}%tt?i% Os\t}\:,ﬁ%é@éﬁ&tgﬁpkééﬁ%&’ SentHANS

derivatives conpounds eactive site or sites

ar e bl ockadnstncénay of aay noigogu apbthaithe deetiptibmiiacludatihst@epihere eigpounds  of
Formula (1) are useful in the preparation of conpounds of Fornula (1) or in

t hensel F¥3 AEYTHEISIHRES Qrewe A djstanpesan whinhy! dessaot. Aos xprrlacheplrese i st of
B A e ]
“Th icall f.fecti t t hat t i.ch, . wh
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.such trmﬁﬂﬂ&s&%o}‘h@iﬁk}%qaﬁe.' " Thi oket one derivative" neans a derivative

containing the moiety -C( :
“Oxoalkyl” means alkyl, as defined above, wherein one of the number of carbon

atoms indicated is replaced by an oxygen group (-O-), e.g., oxo(Cpg)alky! includes
methoxymethyl, etc.

20 "N-oxide derivatives" means derivatives of compounds of Formula (I) in which
nitrogens are in an oxidized state (i.e. O-N) and which possess the desired pharmacological
activity.

"Pathology” of a disease means the essential nature, causes and development of the
disease as well as the structural and functional changes that result from the disease

25 processé's.

"Pharmaceutically acceptable” means that which is useful in preparing a
pharmaceutical composition that is generally safe, non-toxic and neither biologically nor
otherwise undesirable and includes that which is acceptable for veterinary use as well as
human pharmacentical use.

30 "Pharmaceutically acceptable salts" means salts of compounds of Formula (I)




"Treatnment” or "treating" neans any admnistration of a cogggunq¥®f t he
present 20 invention and includes: (1) preventing the dis w2056,
occurri riyoioyognTani mal whi ch may be predi sposed to the BCHEMRESIMt does
not yet experience or display the pashol ogy or synptomatol ogy of the
di sease, (2) inhibiting the disease in an aninmal that is experiencing or
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di spl ayi ng the pathol ogy or s tomat ol ogy of the diseased (i.e., reversing
t he pat ﬁm%éwhﬁdwéwchgym@@n%bjgwq acxdy snifhmn adidtiiie: acky phesphod06 WO

03/ 042197 P, . 15. Th of . For mul a . th

ot er e dh S PG BEWAR ordhichfs SREPRAEAR 0. PREMN el beBBPisH R, & named

i N agcohgptasic Mid, RydidfAlanépibsioniObcid QIRBEE adidpymivit i, fatic i@ ntdldfi@ct eri stic
groups have decreasing priority for citation as the principle group as

f ol | ows acidcsugeinicasidemslic agid.qaaleic aeid, fupyarie peid; texfarioacid, kidrie eng denadic are naned

by Auto Bail stein |nfor Lon.Systens,, J.nc..). Eor e le, a

corrpoun(%%}1 g} ég.gp dr%”é‘%(e T?oy?)kw\ﬂﬁ %cﬁdr%m?l?wps)ixcé%ﬂ%ﬂ ¢ ?A’ metﬁanesﬁ(lfo%)c

nor phol iagid; 4tixasdbBiic, adid0 1125ethwndaRgshic RRAl, | 3-hhddkpdRdhesiic asidn- butyl,

X is methylene, X2 is nethylene and X3 is . .

5-pyri dPpazgngsulipnic 3 agido xarghlesabenzenesplfonich Acid, s 2-naphibeisoesulioniay aeig, t he

fol L ow ru e 10, 1is_n r.phql ine-A-carboxvl i i

15 iionfroBbHRF T ot RopRERRIRNP (Rplds” S BRI 229 f-ene

1, 3, 4] o1aditezOlicacid Celiidvbptonic-dRT) Uy et derepis(- Bidivty-2 aAt-dRarbdkili 1 ef erence

‘to formul a gl above, the follow ng are particular and (E)r ef erred groupi ngs:
-acid), 3-phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric

acid, gluconic acid, glutamic acid, hydroxynaphthoic acid, salicylic acid, stearic acid,
muconic acid and the like. -
15 Pharmaceutically acceptable salts also include base addition salts which may be
- formed when acidic protons present are capable of reacting with inorganic or organic bases.
Acceptable inorganic bases include sodium hydroxide, sodium carbonate, potassium
hydroxide, aluminum hydroxide and calcium hydroxide. Acceptable organic bases include
ethanolamine, diethanolamine, tricthanolamine, tromethamine, N-methylglucamine and the
20  like.

"Prodrug" means a compound that is convertible in vivo by metabolic means (e.g.
by hydrolysis) to a compound of Formula I. For example an ester of a compound of
Formula (I) containing a hydroxy group may be convertible by hydrolysis in vivo to the
parent molecule. Alternatively an ester of a compound of Formula (f) containing a carboxy

25  group may be convertible by hydrolysis in vivo to the parent molecule. Suitable esters of
compounds of Formula (I} containing a hydroxy group, are for example acetates, citrates,
lactates, tartrates, malonates, oxalates, salicylates, propionates, succinates, fumarates,
maleates, methylene-bis-b-hydroxynaphthoates, gentisates, isethionates,
di-p-toluoyltartrates, methanesulphonates, ethanesulphonates, benzenesulphonates,

30 p-toluénesulphonates, cyclohexylsulphamates and quinates. Suitable esters of compounds

of Formula (I) containing a carboxy group, are for example those described by




XI may particularly represent nethylene when X2 is nethyl ﬁg 1 Xl y al so
particularly represent ethylene when X2 is a bond. 20 X3 g ularly
represerWORM429Dr | iJ -R25 | | ~~RzS | i ~Rzs wherei n XPEI/O$02863% N and

R25 is selected from hydrogen, hal o -g)al kyl, (d{)alkyl, 14 June 2006

WO 03/ 042197 PCT/ US02/ 36396 16 (C3.12) cycl oal I ryl (C0-6) al kyl ,
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optional'ly €r ¢ al ns 058 n occurrr?ng Wi t hin
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substity y se] ect
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- XAOR9 @eboadédC( O) G, i N (4'wikyifipotdrin-3-yBbemasite; (Cleg) al kplene, oR9 at each
occurrence i ndependentl 3)al kyl'  or hal o-substituted (C 1-3)alkyl.

15 R4 néy(wélﬁxlmmmlyylﬁppz%@m C(O)X5R11 or -S(0) 2X5R11, wherein X5 is a

b - " {1 CI | Rll
(T8 ai oy oprope et bl Ay s RO R o ity n ¥l 1 (1)
(C6- 12) arnhdtivn-sag airkmbs ai"bebl@ékl{dcﬁrtﬂ%)@téd’d(%c?oﬁ%@' !pydtected denvatlves of

(C9-12) bi cycl oarg 3) al kyI or heterof [ cycl oaryl (Q0- 3) al kyl or

(iii) 2Gompeudsp asg sefil (cthe prepareyion of cq;mfw alaiDior subst i t ut ed
by -X60 O) 6NR1 erein X6 L § r
ot iy o QeSS e U BB ool S BSRR ANErRethe it TeBal K and rus
I s hydr egreatiag gfcﬁﬁs &inﬂie‘%hnd in T.W. Greene, Protecting Groups in Organic Synthesis,
15  3rd edition, John Wiley & Sons, Inc. 1999.

"Therapeutically effective amount” means that amount which, when administered

to an animal for treating a disease, is sufficient to effect such treatment for the disease.
"Thicketone derivative" means a derivative containing the moiety -C(S)-.
"Treatment" or "treating” means any administration of a compound of the present
20 1nvention and includes: |
(1)  preventing the disease from occurring in an animal which may be predisposed to
- the disease but does not yet experience or dlsplay the pathology or symptomatology of the
disease,
(2)  inhibiting the disease in an animal that is experiencing or displaying the pathology
25 or symptomatology of the diseased (i.e., arresting further development of the pathology
and/or symptomatology), or
(3)  ameliorating the disease in an animal that is experiencing or displaying the
pathology or sympfomatology of the diseased (i.e., reversing the pathology and/or
symptomatology). |
30

Nomenclature:
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i ndepend¥@tPP4H8T ect ed from a group 25 consi sting of (CIPCTEBKYI6396hal o,

- X6NR17R17, -X60R17, -X6C(O OR1l7, -ASNC(O R16 and -X6C(O R18, R17 at each
occurrence independently is hydrogen, (Cl-6)alkyl or 14 June 2006 WO

(i ()al ko1 “or R PSS G b et vy

repr eselit tHe egedioanc: Iﬁﬁiedﬁm atdoydancdwith m;z ke of wobhemkt]ayure ﬁmlasle nt
(Cp{)alk X QCB A12)aryl (CO- 6)a|k | .. R24 may ,particular|ly represent
hydr ogeft ‘E)F resteristiy &F‘PP;PF ay@ %ﬁ""’é“ﬁgrm%ﬁ?fwl‘ia@%éﬁ BeERCIDIGOBONP @S gr oup

o, 4 o ) b QAP T,

pr ef &r alll.§/ (Bedlstetl Rdbrathtivh Gystes, e g)upor:exmlﬂé iag@ngfoupd efi Formuyly () dn n- 2- yI ,
pyridin-3-yl, pyrldln 4 yl, vinyl, 2- dlfluoronethoxyphenyl

1- oxy- pywhich R3 E—mlenyl,]E mnmpimmahm;dnyl R2ﬁmhy¢rqgee,rﬁa3 is BydregenyR%heny | |

4-chl or ophenyl , 5- dlnethéﬁphe 4-trjfluoronet phenyl ,
4-trifl oonbwed, %‘xry me&nskrne wgﬂh@mdx a;ﬂin)ﬂrdure&y\i_;[ly 4]0xad1azol-2-

3,4-dich h h fl hyl ph |,
3-tri WJ@@%@% %Wﬂ‘é’h aFvuYth?xg(t:'cﬂf/og}l%g trl%?fﬁgfge:)héna - 2-f1 uor ophenyl ,

2-chl orophenyl , 2-cyano-phenyl, 2-tri uoronethylphenyl
4-tert-buty|-pheny|, 3-ch|orophenyL, / brmophenyl 2-f|uoro-3 20

chl or o- phenyl, 2-fluoro-3-nethyl - phea 3-fl uorophenyl ,

2, 5-di fl uorophenyl, 3- bronDphen 2, 5%di chl orophenyl, 2,6-difl uorophenyl,
3-cyano- phenyl , 4-cyano-phenyl, L£¢fluoronethoxyphenyl

2, 3-di fl uorophenyl , blphenyIO 2 f ono-tp- f huor o- phenyl,  4-fl uor ophenyl ,

3, 4-di fl uorophenyl, 2,4 oro hen 214, 6- trlflu ophenyl
2,4, 5- trlfluorophenyl 2 N4 tNIfl ro
2-chl or o- 5- trlfluoro hen |, \
N“‘N
10

is named morpholine-4-carboxylic acid {2-phenylmethanesulfonyl-1-[1-(5-pyridin-3-yl-

[1.3.4]oxadiazole-2-carbonyl)-pentylcarbamovl]-ethyl}-amide.

With reference to formula (I) above, the following are particular and preferred groupings:
15

X1 may particularly represent methylene when X2 is methylene.

X1 may also particularly represent ethylene when X2 is a bond.

20 X3 may particularly represent “Q\[’X , Y o & _v,
7 | > R | \> R > RS
N\%{ ij( X\T{

wherein X is O, Y is N and R?5 is selected from hydrogen, halo(Cj.3)alkyl, (C1.g)alkyl,




25 2,4-bis-trifluoronethyl phenyl, 2,5,6-trifluorophenyl, 4
2-fluoro-3-trifluoromethyl phenyl, R25 or ~ N wherein R25 i $4dW%08d from
tert-butYO 03441 une 2006 WO 03/ 042197 PCT/ US02/ 36396  1BCT/US02/36396
2-fluoro-4-trifluoromethyl phenyl, 2-1f]uoro-5-trifluoronethyl phenyl,
2,3,5-trifluorophenyl, 2-fluoro-5- trifluoronethylphenyl

AR bR RCEL B R b SIS bl SE DUEICHBNEDY

3- dlfluoronet en 6- di.chl or ophen ar.bo hen J clohexyl
cycl opr SBYF ?g5§8p yﬁPﬁfBﬁﬂEﬂnﬁPE p @’ﬁh@g$ %%E s B“QWHY

3, 5-di mahfmb IR QB aEShatit Mhe s ﬂﬁawsqﬁdéﬁéngmy%lebﬁalmﬁ aCt6iyPPr opyl ,

i sopropyl and phenyl. R4 nDre Ereferabl IS seleCted fromthe group

consi st icopsisingeé (C pyglalkyiner bhiotsuhsgituted €G1-plaligl., acetyl, faran-3-carbonyl,
2- met hoxy- benzoyl, 3-nethoxy-benzoyl, naphthalene-z- 10 car bonyl ,
benz®[ 1, 3] di oxol e-5-car bonyl , 3- pyr|d|n -yl -acryl oyl ,

benzof ur an- 2- carbonyl furan-2-c tert -but xy carb n

bi phenyBa"’4 RaY b BaRcalagy,; ﬁ%ﬂr?%%t z%égoﬁ%ﬁﬁ? C&?K% 3e- BCBarmyl or
3-acetyl - benzoyl, 4- phenox nzoyl, 3-hydroxy-benzoyl 4- hyd X’benzoyl,
- pyri di néC312)8y 8% B?&WWQMW&WME}M)MWB Ay

4- car bonyl - plpera2|ne | - carboxyllc acid tert-butyl ester,

4- car boR togétherwith tie- dtorhs te shind®? iand RE ate attinhed domme (c3_1 2)cycloalkyl,
4- (furan-2-carbonyl) - pi perazi ne-I|-carbonyl, pyridine-4- carbonyl,

1- oxy- pYC.§h)ae; %m&@lywbarynozomg ﬁ)}blbjﬂjlﬁtﬁ'yﬁarmak'btéﬁ& IR8 fo@emah@nm}ze car bonyl ,

t hi ophene- 3- car bonyl enzoyl -benzoyl, 5-nethyl -t hi ophene-2-carbonyl ,

3-¢ 'Pb Or Qtontsith HHVATE? £1CRB RRMhched f&hﬂ'i@?erb ﬂjﬁgﬁ whieFc RB 'Bizﬂxonallr is

4-chl oro-benzoyl, 3-flouro-4- nethoxy-benzdy met hoxy- benzoy

4-trifl eubistinméd @¥ytr heny exdicals, ﬂdt%bﬁdeﬂtl Ckel%@t%aoﬁ‘bm £ Créug Icu@sﬁﬂmlgeag oyl,
3, 4- di met hoxy- benzoyl, 3-nethyl - benzoy br ono- benzoyl ,

4-trifl o@m)mynwyamnwwlhammmmw@qmj ~XpRopentxteoyerBony | |

benzo[ b] t hi ophene- 2-carbonyl, 3-chloro-benzo[b]thi ophene- 2- carbonyl

Denzeneumryca tARbi (o) MRy, 01k o b RAAR (o1 BuBy For!
f or many br haleubssituteb((®3)akkgr. many| - nonoal | yl ester, formanyl
15
R# may particularly represent -C(0)X9R11 or - $(0);X5R11, wherein X3 is a bond, -O-
or -NR12-, wherein R12 is hydrogen or (C1-g)alkyl, and R11 is (i) (C1.g)alkyl or (if)
- hetero(Cs.1p)eycloalkyl(Co.3)alkyl, (Cg.12)aryl(Co3)alkyl, hetero(Cs.12)aryl(Co-3)alkyl,
(Co.1p)bicycloaryl(Cg.3)alkyl or hetero(Cg-12)bicycloaryl(Cg.3)atkyl or (iii)
20 hetero(Cs.g)cycloalkyl(Cg.3)alkyl or phenyl(Cp.3)alkyl substituted by -XSOR!S,
~X6C(0)R15 or -XO6NR16C(0)OR16, wherein X6 is a bond or methylene, RIS is
phenyl(Cq.3)alkyl or hetero(Cs.g)aryl(Cg.3)alkyl and R16 is hydrogen or (Cy.g)alkyl;
wherein R4 optionally further contains 1 to 5 substituents which when occurring within an

alicyclic or aromatic ring system are radicals independently selected from a group
25  consisting of (C1.g)alkyl, halo, - X6NR17R17, -X60R17, -X6C(0)OR17, -X6NC(O)R16

and -X6C(O)R18, R17 at each occurrence independently is hydrogen, (C1.)alkyl or




25 isopropyl ester, N, N-dinmethyl-formanyl, N-isopropyl-for rmggrlFL
N-pyri di n-4-y| -formanyl, N-pyridin-3-yl-formanyl, 3-phenyl*- %%I ,
1H i ndol WOA384MBbny| , pyri di ne-2-carbonyl, pyrazi ne- 2- cECHURY36396

3- hydr oxy- pyri di ne- 2- car bonyl , 2-anildo- pyri di ne- 3- car bonyl ,

2- hydr oxy- pyri di ne- 3-carbonyl , 6-am no-pyri di ne-3-car bonyl ,

6- hydr oxy- pyri di ne- 3- onyl 1ePYFA dazj ne- 4- car honyl .. 3- phengxy- benzoyl
and 1- oi%‘-l&r)g‘sb-s § 0(?:635% ﬁﬁé}&}g égf%%ﬁhﬁ?fﬁ? ".‘S'%&t‘%éedr{géﬁ%ghgf erably

nor phol i ne- 4- carbonyl . 14 June 2006 WD 03/042197 PCT/ US02/ 36396 19 It is
to be understood that this invention covers all appropriate conbinations of
the parg2 r i r red to herein unless otherw se
st at ed. %%%ﬁ@ﬁfx& %%@%Vggggﬁ%ﬂl}gﬁdfﬁﬁéz@bounds of the invention are
conpounds of Formula (la): N H10 OR23 R4 N, / N wherein R3, R4, R20,
R23, R24 and R25 are as hereinbefore described, and their correspondi ng

N- OX|5de$23a,ﬂQYl§e{}g¢maIW&gféggﬁ(C?_@ﬁugylpgf gcaqgﬁgﬁ,gtg%)éjgﬁj vatives, individual

i soners and m xtures of isoners theéereof; ahd the "pharnaceutically
acceptable salts and solvates (e.g. hydrates) of such conmpounds of Fornul a
(la) and their N-oxides and their 15 prodrugs, and their protected

~deri vat iR%snajpuﬂﬁmilaﬂ;.aﬂeﬁesmfﬁy&ogﬂdom@mm. of isonmers thereof. Conpounds
of Formula (la) in which R3is -CR5 =CHR6 wherein R5 and R6 together with
‘the atons to which R5 and R6 are attached form (C6_12)aryl, optionally
substituted by, 1 20 to 5 radicals independently selected froma group

consi sting oﬂg%mmgamrafekqbﬂy iseglenied froa the grongd eomsistisg of e d_OC1. 4) al kyl ,
-X40R9 and -X4C(O)OR9, in which X4 is a bond or (Cl1_2 l}!\ki}e_ngzs RO at each
occurrence independently is (C _3)al kyl or hal o-substitw.ge (C1. 3) al kyl,
are preferred. Conpounds of Formula (la) in which R3 repre@ents phenyl or

10 :\{[/N or }xﬁ&N wherein R25 is selected from fert-butyl,
N 25 25
N| >—R J />—R

~0 ~N

(@R

-

cyclopropyl, ethyl, phenyl, pyrazinyl, pyridazinyl, pyridinyl, thienyl or triflucromethyl.

R3 more preferably is selected from the group consisting of phenyl, pyridin-2-yl,

pynidin-3-yl, pyridin-4-yl, vinyl, 2-difluoromethoxyphenyl, 1-oxy-pyridin-2-yl,

15 4-methoxyphenyl, 4-methylphenyl, 2-methylphenyl, 4-chlorophenyl, 3,5-dimethylphenyl,
4-trifluoromethylphenyl, 4-triftuoromethoxyphenyl, 2-bromophenyl, naphthalen-2-yl,
3,4-dichlorophenyl, 3-methylphenyl, 3-trifluoromethylphenyl, 3-trifluoromethoxyphenyl,
2,3,4,5,6-pentafluoro-phenyl, 2-ﬂu6rophenyl, 2-chlorophenyl,  2-cyano-phenyl,
2-trifluoromethylphenyl, 4-tert-butyl-phenyl, 3-chlorophenyl, 4-bromophenyl, 2-fluoro-3-

- 20 chloro-phenyl,  2-fluoro-3-methyl-phenyl,  3-fluorophenyl,  2,5-difluorophenyl,
3-bromophenyl, 2,5-dichlorophenyl, 2,6-difluorophenyl, 3-cyano-phenyl, 4-cyano-phenyl,
2-trifluoromethoxyphenyl, 2,3-difluorophenyl, biphenyl, 2-bromo-5-fluoro-phenyl,
4-fluorophenyl, | 3,4-difluorophenyl,  2,4-difluorophenyl,  2,4,6-trifluorophenyl,
2,4,5-trifluorophenyl, 2,3 4-trifluorophenyl, 2-chloro-5-trifluoromethylphenyl,

25  2,4-bis-trifluoromethylphenyl, 2,5,6-trifluorophenyl, 2-fluoro-3-trifluoromethylphenyi,




2-di fl uor omet hoxyphenyl are especially preferred. 14 June ig(} %6
03/ 042197 PCT/ US02/ 36396 20 Conpounds of Forrmula (la) in 31 S

- CR5( CReWD3(MMPEIi n RS is hydrogen and R6 is (Cl-4)al kyPCHUS024163%
preferred. Conpounds of Forrmula (la)l8in which R3 represents -CH(CH3)2 are
especially preferred. 5 Conpounds of Forrrula (la) in which R3 is

(53-12) oyl aglduiomelyithel1 e A6 S rifhdd it ROl ggfs"&ih&n bbily1, N i Ch

R3 represents cyclopropyl” are’especi AL oun ornmul a
(I a) i n 2afluarh-FRtiflusron@tiy1 R, I \A/B\dhﬁtdﬁ&iﬂﬁé‘roﬁeih?ljbﬂe@rll,d Ri4-fluordB-i s

hetero(C5 .1 | kyl (CO-3)al k artlcularl hetero(C5 12) cycl oal cyl,
are preftEﬂF%%"%é%?ﬁ%\?ﬂ%ds of ‘?Fﬁ‘l’x&YPB 1 in \Mﬁ histifugromsylphenyle (0) - NO
are esp . ) _ Ois
nydr ogent SRS YL, alokERRLSHIEn 2 SR ALEb R Lol

(C1_6) aldyyloh¢yl,g. cyetdpydpydr isoprpbyl, atidoptient Byl e@olﬂlﬁtﬁﬂbr@ﬁﬁ@-byl Fendul a (| a)
in which R24 is hydrogen are preferred 20 Conpounds of Forrmula (la) in
whi ch R355- dsnetthylﬂsouazwﬁl-ylcwsmfwydifi erdupls inghidercytloprppyli Hoprep)d-ayd |

pyri di n- % , thien-3-yl or trifluoromethyl are preferred. 25 A preferred
group ofP %’H‘pounds of the invention are conpounds of Fornmula (la) in which:

R3 is -CR5= O ay| difl th 1], - 3) 2
(G- 12) cycl ont RyEpRera s it siebld Sofl he B sy S Wbkl moeiier s e
14 June c2@R a3 503 hyd
N o R A R L R AR A

ter tIObutcyrbonblybqnégﬂeﬁ910x01@t-‘h§qrbmwh érgamdnpwrmrmlosl, penzofiyani-gicarbonyl, |
B R R e
of ISOﬂ'@hﬁlollb@B%@fbonﬁpd 3-13@6ty1-benzoyl, 4-phenoxy-benzoyl, 3-hydroxy-benzoyl,
4-hydroxy-benzoyl, pyridine-3-carbonyl, 3-(tert-butoxycarbonylamino-methyl)-benzoyl,
4-carbonyl-piperazine-1-carboxylic acid tert-butyl ester, 4-carbonyl-piperazine-1-
15 carboxylic acid ethyl ester, 4-(furan-2-carbonyl)-piperazine-1-carbonyl, pyridine-4-
carbonyl, 1-oxy-pyridine-4-carbonyl, 1-oxy-pyridine-3-carbonyl, thiophene-2-carbonyl,
thiophene-3-carbonyl, 4-benzoyl-benzoyl, 5-methyl-thiophene-2-carbonyl, 3-chloro-
thiophene-2-carbonyl, 3-bromo-thiophene-2-carbonyl, 4-chloro-benzoyl, 3-flouro-4-
methoxy-benzoyl, 4-methoxy-benzoyl, 4-triflouromethoxy-benzoyl, 3,4-diflouro-benzoyi,
20  4-fluoro-benzoyl, 3,4-dimethoxy-benzoyl, 3-methyl-benzoyl, 4-bromo-benzoyl,
4-triflouromethyl-benzoyl, 3-benzoyl-benzoyl, cyclopentane-carbonyl, benzo[b]thiophene-
2-carbonyl, 3-chloro-benzo[b]thiophene-2-carbonyl, benzenesulfonyl, naphthalene-2-
sulfonyl, 5-methyl-ﬂﬁophenc—Z-sulfonyl, thiophene-2-sulfonyl, formamyl-methyl ester,
4-methyl-pentanoyl, formamyl-isobutyl ester, formamyl-monoallyl esfer, formamyl-
25  isopropyl ester, N,N-dimethyl-formamyl, N-isopropyl-formamyl, N-pyridin-4-yl-formamyl,
N-pyridin-3-yl-formamyl, 3-phenyl-acryloyl, 1H-indole-5-carbonyl, pyridine-2-carbonyl,
pyrazine-2-carbonyl, 3-hydroxy-pyridine-2-carbonyl, 2-amino-pyridine-3-carbonyl,
2-hydroxy-pyridine-3-carbonyl, 6-amino-pyridine-3-carbonyl, 6-hydroxy-pyridine-3-
carbonyl, pyridazine-4-carbonyl, 3-phenoxy-benzoyl and 1-0xo-1,3-dihydro-isoindole-2-
30 carbonyl. R% is most preferably morpholine-4-carbonyl.




5 pharmaceutically acceptable salts and solvates (e.g. hydrgt es 2 such
conpounds of Fornula (la) and their N-oxides and their & HH gnd their
prot ect eWOPBO#IET | ves, individual isoners and m xtures BCTH§6ME&5 t her eof .
A further particular preferred group®of conpounds of the invention are
conpounds 10 of Formula (Ib): N H Res 15 wherein R3, R4, R20, R23, R24
and R25 are as hereinbefore described, and their correspondi ng N oxi des,
and their prodrugs, and their protected derivatives, individual isomers
and m xt ur es Ioi to bowelestdoli dae dfis maemimrcevq:rhslr speeptatcominiyngionepithpl e sal ts
and sol vat ef %@3 arat eg} of s corrpounds of Formula (Ib) and their
N- oxi dedadisylar ref“ﬁgé gs&"rfﬁ“? foi hergin pnlsss atherwiseisted- ves, i ndi vi dual

i soners and m xtures of isoners 20 thereof. Conpounds of For mul a (I'b) in
which R3 is -CR5=CHR6 wherein R5 and R6 together with the atons to which
R5 afid R6 ar &\ partienlheprefenredgfdupbofl@paponinds opthededntiyn atdsdmpotindslopy 1 14
June 2006 B]V\g 03/042197 PCTIUS02/ 36396 22 to 5 radicals independently

sel ect ed R group consisting of (Cl_4)al kyl, cyano, hal o,

hal o- substituted (CL.4)al kyl, -X40R9 and -X4C(O)O?9, wherein X4 is a bond
or (Cl_2)al kylene, RO at each occurrence independently is (Cl.3)al kyl or
hal o-substituted (C1_3)alkyl, are pteferred. Conpounds of Fornula (Ib) in
whi ch R3 represents phenyl or -d| f1 uoronet hoxyphenyl are especially
preferred. Conpounds of Forrrula Ib) in which R3is -CR5(CR63)2 wherein RS
is hydrogen and R6 .is (Cl_4)al gdo)are al so preferred. Conmpounds of Fornul a

(I'b) in which R3 represents )2 are especially preferred. 10
Conmpounds of Fornula (| b) |c , R3 (C3-12)cycl oal kyl are al so
preferred. .
R 24
(I2)
10

wherein R3, R4, R20, R?3, R24 and R25 are as hereinbefore described, and their
corresponding N-oxides, and their prodrugs, and their protected derivatives, individual
isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and
solvates (e.g. hydrates) of such compounds of Formula (Ia) and their N-oxides and their

15  prodrugs, and their protected derivatives, individual isomers and mixtures of isomers

thereof.

Corpounds of Formula (I2) in which R3 is -CRS=CHRO wherein RS and RS together with
the atoms to which RS and R0 are attached form (Cg-12)aryl, optionally substituted by 1
20  to 5 radicals independently selected from a group consisting of (Cj.4)alkyl, cyano, halo,

halo-substituted (C1.4)alkyl, -X4OR9 and -X4C(O)OR?, in which X4 is a bond or
(C12)alkylene, RY at each occurrence independently is (C1.3)alkyl or halo-substituted

(C1-3)alkyl, are preferred. Compounds of Formula (Ia) in which R3 represents phenyl or
2-difluoromethoxyphenyl are especially preferred. -




Compounds of Fornula (Ib) in which R3 represents cycl opr opél ar e @ﬁpeci ally
preferred. Conpounds of Formula (Ib) in which R4 is -C(O X MTH% ein X5
is a bonWOHYIEA 15 is hetero(C5-12)cycl oal kyl (CO_3) al RGT/USEI6E6c Ul ar | y
het er o( C5- 12) cycl oal kyl , are preferr®d. Conpounds of Formula (Ib) in which
R4 represents -C (0) - o are especially preferred. Conpounds of Formula
(1b) in which R20 is hydrogen are preferred. 20 Conpounds of Formula (IDb)
in which RR3 is (ClL _6)alkyl [e.g. ethyl or butyl] are preferred. Conpounds

of For i R talewi RFSICRE RE8E RS eds of
For mul glﬂgf}gédu?%sﬁoﬁ Rg5a IS {lﬁé}rlygfjtyl , gy@lzg{or opy"lk, qjseltl hy g,g?p enyl ,

T4 sune SBGEo-UBY Bl oo Pedred CRBass o8 Polrbiiy (ATEPUFIBINS Rl ="

conpoundg: éﬂé%rh RMRREND RrdéfecOMPOUNds of Fornmula (Ib) in which: R3 is
-CRS:CHR6}Fe. “p eﬁ%l o?%-&?ﬂcuor onet hoxyphenyl ], -CR5(CR63)2 or
(C3_%2)cycloal kyl [e.g. -CH(CH3)2 or cyclopropyl]; R4 is -C(O X5R11 [e.qg.
-c (0) -Z-\o ]; R0 is hydrogen; R23 is (Cl-6)al kyl [e.g. ethyl or butyl];
R24 i's hyshmeads ofFdrftda (8 fnewhich Y s (G SAWA  ar@t Bb prévBRE | |
pyridin-3-yl, pyridin-4- yql, t hi en- 3-yl ((?flf%)r@ﬁll uor onet hyl ,p and their

cor T es pansthSifindé SPHoRRE1a (B) % WARhRIYeRRELHES i .

. derivatives, i1ndivi duala(iﬂgoners an:ﬂ(?r 1 Xt ur(3 g%ﬂ)piyg%%ngr%&{aﬁg?gg%%dand t he
pharmaceutically acceptable salts and solvates (e.g. hydrates) of such
conpounds of 10 For rrulaéqlab) and their N-%xi es and their prodrugs, and
thei r préumenouads efdiarmula (fa)dn whichd Yis dGE0) X R hovherein X3ris abandand®R I} soner s

TR TR A G R e e T N E

conpou

Compounds of Formula (Ia) in which R4 represents -C(0) —N O are especially

preferred.
15  Compounds of Formula (Ia) in which R20 js hydrogen are preferred.
Compounds of Formula (Ta) in which R23 is (C1.g)alkyl [e.g. ethy! or butyl] are preferred.

Compounds of Formula (Ia) in which R24 is hydrogen are preferred.

20
Compounds of Formula (fa) in which R23 is rers-butyl, cyclopropyl, ethyl, phenyl, pyridin-
3-yl, pyridin-4-yl, thien-3-yl or trifluoromethyl are preferred.

25 A preferred group of compounds of the invention are compounds of Formula (Ia) in which:
‘R3 is -CR3=CHRS [e.g. phenyl or 2-difluoromethoxyphenyl], -CR3(CR63), or

(C3.12)cycloalkyl [e.g. -CH(CH3)p or cyclopropyll; R#* is -COOX3R11 [eg.




r R3OR23 R4 O N 1I(c) wherein R3, R4, R20, R23, R24 an I§25 as
her ei nbef ore descri bed, and their 20 correspondi ng N-oxid é,mé%%{()?heir
prodr ugsWOM@43REI r protected derivatives, individual isBEBUS02I#d%ni xt ures
of isoners thereof; and the pharmacédtically acceptable salts and solvates
(e.g. hydrates) of such compounds of Formula (Ic) and their N oxides and
their prodrugs d their protected derivatives, individual isonmers and

Conpoundst S FhomuyR3 Fo) kv aineen: Y3 LCT QT SR et R '

together with the atons to which R5 and R6 are attached form (C6_12)aryl,

oF oup cdnirpCkid REES Botued, bR SRS phOSEARAEEL WY bhuh St ' OM
(CL.4) a|thi¢hﬁ-yl>&@ﬂucﬁ‘ﬁﬂie%ﬂ%ﬂlﬁ?%n‘6§%ﬂiﬂg Néxides, and @¥Er Rbdrugs, and

(C1_2)al kyl ene, R9 at each occurrence independently is (d _3)alkyl or
hal o- subsBeir piptested qetvatiyes) fagdividugl isomerstandmaitturgoefisemers thereafomdutha (1c) in

whi ¢ I | 2-dj £1 yor pmet.hgx enyl .are especially

pr et dr r QR EREAS REBe B Foboa (HE INANERS et PR RRES 2 wher i n
RS is hyRbragRn(Ignshd theirl F-okidbs 4haltseit pﬁf(ﬁuﬁﬁ%ﬁd Rh& Prdieded atiRgvads of
Formula (lc) in which R3 represents -CH( )2 are especially preferred. 15
- Conpoundsdiyrdupisemers apd myxtpyes ghisemem3hereof. CR5( CR63) 2 wherein R5 and R6
together wth the atonms to which R5 and R6 are attached form

(C3_12)cycl oal kyl are also preferred. Conpounds of Fornmula (lc) in which
R3 represent $A fytkopirtdidr pidfered gia oficbinp Btk OF iR dnvehBeiPaY Bétsp&ifndsor nul a
(Ic) in which R4 is -C(O X5RI | wherein X5 is a bond and R Ip 20 is

het dPo( @S Ferydg gibgal kyl (C0-3) al kyl, particul arly hetero(C5-12)cycl oal kyl ,
are preferred.

R3

(0),
R’ 0
4 i
R\N N N\
H 24 I st
PR N\0>—

S
0
(Ib)

15 wherein R3, R4, R20, R23, R24 and R25 are as hereinbefore described, and their
corresponding N-oxides, and their prodrugs, and their protected derivatives, individual
isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and

- solvates (e.g. hydrates) of such compounds of Formula (Ib) and their N-oxides and their

prodrugs, and their protected derivatives, individual isomers and mixtures of isomers
20  thereof.

Compounds of Formula (Ib) in which R3 is -CR5=CHRS wherein RS and RS together with
the atoms to which R5 and RO are attached form (Cg-12)aryl, optionally substituted by 1
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25 preferred Compounds of Fornula (lc) in which R20 is h33 B@ﬂeﬁ)
preferr WO B8 nds of Formula (Ic) in which R23 is (ClPEIESIA63Y6e. g.
ethyl or butyl] are preferred. 14 Jufe 2006 WD 03/042197 PCT/ US02/ 36396
25 Conpounds of Forrmula (Ic) in which R24 is hydrogen are pref erred.
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i soners thereof; and the pharnmaceuti caIIy acceptabl e salts and sol vates
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their proyiipsgads cIFdnhlle(6) RIvWHiSCR 2 & -CRTR6)Y Shereid REjs\HyHk3bn AkOREr s and

m xtures of isonmers thereof Particular corrpounds of the’invention may

pr epar egg (ltyl-%ancplm 08¢ rbxﬁhofeo ;?5%}1?@&? rbi‘ﬁ.&« @Hr@‘ﬁe reézz%l@to A36 or

A40 to A7 he sultur atom ( one e ragrren 7 to

A39or AZ@H{@H )tyrhréggf) Qlu}eprgfeh@dt he nitrogen atom( N) of one of the

fragnents o B shown in Table 2, and joining the nethine carbon
atomp(CH*) of one of the fragnments (Bl to B84) shown in Table 2 to the acyl
carbon atom (C*) of one of the fr:igrrents (d to C40) depicted in Table 3.
25 TABLEompbindsuofFatfifa (D0 vI0? RF7isRCH. YF6R10ak3Pare also preferred.

Compounds of Formula (Ib) in which R3 represents cyclopropyl are especially preferred.

Compounds of Formula (Ib) in which R# is -C(0)X3R11 wherein X3 is a bond and R11
15 is hetero(Cs.12)cycloalkyl(Cg.3)alkyl, particularly hetero(Cs_12)cycloalkyl, are preferred.

Compounds of Formula (Ib) in which R4 represents -¢ (0) —N O are especially

preferred.
Compounds of Formula (Ib) in which R20 is hydrogen are preferred.

.20
| Compounds of Formula (Ib) in which R23 js (C1.g)alkyl [e.g. ethyl or butyl] are preferred.

Compounds of Formula (Ib) in which R24is hydrogen are preferred.

25  Compounds of Formula (Ib) in which R25 is zert-butyl, cyclopropyl, ethyl, phenyl, pyridin-
3-yl, pyridin-4-yl, thien-3-yl or trifluoromethyl are preferred. |
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A preferred group of compounds of the invention are compounds of Formula (Ib) in
which: R3 is -CR?=CHRS [e.g. pheny! or 2-difluoromethoxyphenyl], -CR3(CR63) or

(C3-12)cycloalkyl [e.g. -CH(CH3), or cyclopropyl]; R4 is -C(O)XR!1 [e.g.
/o1 R20; 23; 24;
-C(0)—N 0 ]; R#Yis hydrogen; R4 is (C_g)alkyl [e.g. ethyl or butyl]; R44 is

hydrogen; and R25 is tert-butyl, cyclopropyl, ethyl, phenyl, pyridin-3-yl, pyridin-4-yl,
.thicn-B-yl or trifluoromethyl, and their corresponding N-oxides, and their prodrugs, and
their protected derivatives, individual isomers and mixtures of isomers thereof: and the
pharmaceutically acceptable salts and solvates (e.g. hydrates) of such compounds of
Formula (Ib) and their N-oxides and their prodrugs, and their protected derivatives,

mndividual isomers and mixtures of isomers thereof,

A particular preferred group of compounds of the invention are compounds of

Formula (Ic):

S(0),
R® o

I
R* N
R 7%\41“
H 25
23 ', 24 />—R
O\N

O R"R

I(c)

wherein R3, R4, R20, R23, R24 and R25 are as hereinbefore described, and their
corresponding N-oxides, and their prodrugs, and their protected derivatives, individual
isomers and mixtures of isomers thereof; and the pharmaceutically acceptable salts and
solvates (e.g. hydrates) of such compounds of Formula (Ic) and their N-oxides and their

prodrugs, and their protected derivatives, individual isomers and mixtures of isomers
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Compounds of Formula (Ic) in which R3 is -CRS =CHR wherein RS and R6 together with
the atoms to which R> and RO are attached form (Ce-12)aryl, optionally substituted by 1
to 5 radicals independently selected from a group consisting of (C.4)alkyl, cyano, halo,

halo-substituted (Cj.4)alkyl, -X40R? and -X4C(O)OR?, wherein X4 is a bond or
(Ci-p)alkylene, R? at each occurrence independently is (C1.3)alkyl or halo-substituted

(C1-3)alkyl, are preferred. Compounds of Formula (Ic) in which R3 represents phenyl or
2-difluoromethoxyphenyl are especially preferred.

Compounds of Formula (Ic) in which R3 is -CRS(CR63)2 wherein RS is hydrogen and RO

is (C1.4)alkyl are also preferred. Compounds of Formula (Ic) in which R3 represents

-CH(CH3s) are especially preferred.

Compounds of Formula (Ic) in which R3 is -CR5(CR63)2 wherein R and RS together
with the atoms to which R3 and RS are attached form (C3.1p)cycloalkyl are also preferred.

Compounds of Formula (Ic) in which R3 repreéents cyclopropyl are especially preferred.

Compounds of Formula (Ic) in which R4 is -C(O)X°R11 wherein X5 is a bond and R11
is hetero(Cs_1 2)cycloalkyl(Cq_3)alkyl, particularly hetero(Cs_g g)cycloa]kyl; are preferred.

Compounds of Formula (Ic) in which R4 represents -c(0)—N 0 are especially

preferred.
Compounds of Formula () in which R20 jg hydrogen are preferred.

Compounds of Formula (Ic) in which R23 is (C1-g)alkyl [e.g. ethyl or butyl] are preferred.

2/ 36396
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Compounds of Formula (Ic) in which R24 is hydrogen are preferred.

Compounds of Formula (Ic) in which R23 is fers-butyl, cyclopropyl, ethyl, phenyl, pyridin-
3-yl, pyridin-4-yl, thien-3-yl or triflucromethyl are preferred.

A preferred group of compounds of the invention are compounds of Formula (Ic) in

which: R3 is -CRI=CHRS [e.g. phenyl or 2-difluoromethoxyphenyl], -CRS(CR63)2 or

(C3.12)cycloalkyl [e.g. -CH(CH3); or cyclopropyl]; R4 is -C(O)X5R11 [e.g.
AR 20 ; 23 ; | 24 ;
-C{0)—N 01]; R4V is hydrogen; R=7 is (Cj_g)alkyl [e.g. ethyl or butyl]; R<4 is

hydrogen; and R23 js tert-butyl, cyclopropyl, ethyl, phenyl, pyridin-3-yl, pyridin-4-yl,
thien-3-yl or trifluoromethyl, and their corresponding N-oxides, and their prodrugs, and
their protected derivatives, individual isomers and mixtures of isomers thereof; and the
pharmaceutically acceptable salts and solvates (e.g. hydrates) of such compounds of
Formula (Ic) and their N-oxides and their prodrugs, and their protected derivatives,

individual isomers and mixtures of isomers thereof,

Particular compounds of the invention may prepared by joining carbon atom
(C*) of one of the fragments (Al to A36 or IA40 to A71) or the sulfur atom (S*) of one
of the fragments (A37 to A39r A72) shown in Table 1 to the nitrogen atom (*N) of
one of the fragments (B1 to B84) shown in Table 2, and joining the methine carbon
atom (CH*) of one of the fragments (B1 to B84) shown in Table 2 to the acyl carbon

atom (C*) of one of the fragments (C1 to C40) depicted in Table 3.
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Thus, for example, the combination A2-B1-C2, that is, the combination of

group A2 in Table 1 and B1 in Table 2 and C2 in Table 3, represents a compound of the

invention, namely morpholine-4-carboxylic acid {2-phenylmethanesulfonyl-1-[1-(5-

5 henvl-[1,3.4]oxadiazole-2-carbonyl)-pentylcarbamovl]-ethyl} -amide:

Further particular compounds of the present invention include:

morpho_line—4-cai‘boxylic acid {2-(2-difluoromethoxy-phenylmethanesulfonyl)-1-[1,1-

dimethyl-2-ox0-2-(5-pyridin-3-yl-[1,3,4]oxadiazol-2-yl)-ethylcarbamoyl]-ethyl } -amide;

10 morpholine-4-carboxylic acid {2-phenylmethanesulfonyl-1-[1-(5-phenyl-

[1,3 4]oxadlazole—2-carbonyl)-pcntylcarbamoy1] -ethyl}-amide (Compound 1; A2, B1,

C2),

mo:pholine—4-carboxylic acid {2~(2-difluoromethoxy-phenylmethanesulfonyl)-1-[1-(5-

pyridin-3-yl-[1,3,4Joxadiazole-2-carbonyl)-pentylcarbamoyl]-ethyl} -amide (Compound
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morpholine-4-carboxylic acid [1-[1-(3-cyclopropyl-1,2,4-oxadiazole-5-carbonyi)-
propylcarbamoyl}-2-(2-methyl-propane-1-sulfonyl)-ethyl]-amide;
morpholine-4-carboxylic acid {2-(2-methyl-propane-1-sulfonyl)-1-[1-(3-thiophen-2-yl-
1,2,4-oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl }-amide;
morpholine-4-carboxylic acid [1-[1-(3-tert-butyl-1,2,4-oxadiazole-5-carbonyl)-
propylcarbamoyl]-2-(2-methyl-propane-1-sulfonyl)-ethyl]-amide;
morpholine-4-carboxylic acid {2-cyclopropylmethanesulfonyl-1-{1-(5-phenyl-1,2,4-
oxadiazole-3-carbonyl)-propylcarbamoylj-ethyl} -amide;

-morpholine-4-carboxylic acid {(R)-2-cyclopropylmethanesulfonyl-1-[(S)-1-(5-

triflucromethyl-1,2,4-oxadiazole-3-carbonyl)-propylcarbamoyl]-ethyl} -amide;
morpholine-4-carboxylic acid [(1-[(1-(5-¢thyl-1,2,4-oxadiazole-3-carbonyl)-
propylcarbamoyl]-2-(2-methyl-propane-1-sulfonyl)-ethyl])-amide;
{(R)-2-(2-methyl-propane- 1-sulfonyl)-1-{(S)-1-(5-thiophen-3-yl-1,2,4-0xadiazole-3-
carbonyl)-propylcarbamoyl]-ethyl}-amide;

morpholine-4-carboxylic acid {(R)-1-[(S)-1-(3-tert-butyl-1,2,4-oxadiazole-5-carbonyl)-
propylcarbamoyl]-2-cyclopropylmethanesulfonyl-ethyl} -amide;

morpholine-4-carboxylic acid {(R)-2~(2-methyl-propane-1-sulfonyl)-1-[(S)-1-(5-

trifluoromethyl-1,2,4-oxadiazole-3-carbonyl)-propylcarbamoyl]-ethyl } -amide;
morpholine-4-carboxylic acid {(R)-1-[(S)-1-(5-tert-butyl-1,2,4-oxadiazole-3-carbonyl)-

- propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl}-amide;

morpholine-4-carboxylic acid {(R)-1-{(S)-1-(5-tert-butyi-1,2,4-oxadiazole-3-carbonyl)-
propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl}-amide;

morpholine-4-carboxylic acid {2-cyclopropylmethanesulfonyl-1-[1-(3-cyclopropyl-
1,2,4-oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl} -amide;

morpholine-4-carboxylic acid {2-cyclopropylmethanesulfonyl-1-[1-(3-ethyl-1,2.4-
oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl} -amide; ,
morpholine-4-carboxylic acid {2-cyclopropylmethanesulfonyl-1-[1-(3-phenyl-1,2,4-
oxadiazole-5-carbonyl)-propylcarbamoyl}-ethyl }-amide;

morpholine-4-carboxylic acid {2-(2-methyl-propane-1-sulfonyl)-1-{1-(3-phenyl-1,2,4-

oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl}-amide;
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morpholine-4-carboxylic acid [1-[1-(3-ethyl-1,2,4-0xadiazole-5-carbonyl)-
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propylcarbamoyl]-2-(2-methyl-propane-1-sulfonyl)-ethyl]-amide;
morpholine-4-carboxylic acid {2-phenylmethanesulfonyl-1-[1-(3-phenyl-
[1,2,4]oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl}-amide;
morpholine-4-carboxylic acid {1-[1-(3-ethyl-[1,2,4]oxadiazole-5-carbonyl)-
propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl}-amide;

morpholine-4-carboxylic acid {1-[1-(5-ethyl-[1,3,4]oxadiazole-2-carbonyl)-
propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl} -amide;

morpholine-4-carboxylic acid {1-]1-(5-tert-butyl-[1,3,4]oxadiazole-2-carbonyl)-
propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl} -amide;

morphofine~4-carboxylic acid {2-(2-difluoromethoxy-phenylmethanesulfonyl)-1-{1,1-
dimethyl-2-oxo0-2-(5-pyridin-3-yl-[1,3,4]oxadiazol-2-yl)-ethylcarbamoyl]-ethyl }-amide;
and their corresponding N-oxides, and their prodrugs, and their protected derivatives,
individual isomers and mixtures of isomers thereof; and the pharmaceutically acceptable
salts and solvates (e.g. hydrates), and their N-oxides and their prodrugs, and their protected

derivatives, individual isomers and mixtures of isomers thereof.

Pharmacology and Utility:

The compounds of the invention are selective inhibitors of cathepsin S and, as
such, are useful for treati.ng diseases in which cathepsin S activity contributes to the
pathology and/or symptomatology of the disease. For example, the compounds of the
invention are useful in treating 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 disorders, including, but not limited to, asthma, and allogeneic immune
responses, including, but not limited to, organ transplants or tissue grafts.

Cathepsin S also is implicated in disorders involving excessive elastolysis, such as
chronic obstructive pulmonary disease (e.g., emphysema), bronchiolitis, excessive airway

elastolysis in asthma and bronchitis, pneumonities and cardiovascular disease such as

- plaque rupture and atheroma. Cathepsin S is implicated in fibril formation and, therefore,

inhibitors of cathepsin S are of use in treatment of systemic amyloidosis.
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The cysteine protease inhibitory activities of the compounds of the invention can
be determined by methods known to those of ordinary skill in the art. Suitable in vitro
assays for measuring protease activity and the ivhibition thereof by test compounds are
known. Typically, the assay measures protease-induced hydrolysis of a peptide-based
5  substrate. Details of assays for measuring protease inhibitory activity are set forth in

Examples 25-28, infra.

Administration and Pharmaceutical Compositions:
In general, compounds of Formula (I) will be administered in therapeutically
10 effective amounts via any of the usual and acceptable modes known in the art, either singly
or in combination with one or more therapeutic agents. A therapeutically effective amount
may vary widely depending on the severity of the disease, 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 range from about 1 micrograms per
15  kilogram body weight (ug/kg) per day to about 60 milligram per kilogram body weight
(mg/kg) per day, typically from about 1 pg/kg/day to about 20 mg/kg/day. Therefore, a
therapeutically effective amount for an 80 kg human patient may range from about 80
pg/day to about 4.8 g/day, typically from about 80 pg/day to about 1.6 g/day. In general,
one of ordinary skill in the art, acting in reliance upon personal knowledge and the
20  disclosure of this Application, will be able to ascertain a therapeutically effective amount

ofa 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 parenteral (e.g., intramuscular, intravenous or Subcutaneous).

25  Compositions can take the form of tablets, pills, capsules, sefnisolids, 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 are
non-toxic, aid administration, and do not adversely affect the therapeutic benefit of the

30  active ingredient. Such excipient may be any solid, liquid, semisolid or, in the case of an

- aerosol composition, gaseous excipient that is generally available to one of skill in the art.
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Solid pharmaceutical excipients include starch, cellulose, talc, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, magnesium stearate, sodium stearate,
glycerol monostearate, sodium chloride, dried skim milk, and the like. Liquid and
semisolid excipients may be selected from water, ethanol, glycerol, propylene glycol and
various oils, including those of petroleum, animal, vegetable or synthetic origin (e.g.,
peanut oil, soybean oil, mineral oil, sesame oil, and the like). Preferred liquid carriers,
particularly for injectable solutions, include water, saline, aqueous dextrose and glycols.

The amount of a2 compound of Formula (I) in the composition may vary widely

depending upon the type of formulation, size of a unit dosage, kind of excipients and other

- factors known to those of skill in the art of pharmaceutical sciences. In general, a

composition of a compound of Formula (I) for treating a given disease will comprise from
0.01%w to 10%w, preferably 0.3%w to 1%w, of active ingredient with the remainder being
the excipient or excipients. Preferably the pharmaceutical composition is administered in
a single unit dosage form for continuous treatment or in a single unit dosage form ad
libitum when relief of symptoms is specifically required. Representative pharmaceutical

formulations containing a compound of Formula I) are described in Example 29, infra.

Chemistry:

Processes for Making Compounds of Formula (I):

Compounds of the invention may be prepared by the application or adaptation of
known methods, by which is meant methods used heretofore or described in the literature,
for example those described by R.C. Larock in Comprehensive Organic Transformations,
VCH publishers, 1989.

In the reactions described hereinafter it may be necessary to protect reactive
functional groups, for example hydroxy, amino, imino, thio or carboxy groups, where these
are desired in the final product, to avoid their unwanted participation in the reactions.

Conventional protecting groups may be used in accordance with standard practice, for

-examples see T.W. Greene and P. G. M. Wats in "Protective Groups in Organic

Chemistry" John Wiley and Sons, 1991.
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for exanple, the conbination A2-Bl-C2, that is, the conbiné ﬂ group
A2 in TapDe3m42a9 Bl in Table 2 and C2 in Table 3, reprepenusnaseenpound of
the invention, nanely norpholine-44garboxylic acid

{2- phenyl nmet hanesul fonyl -1 -f 1-(5 5 phenyl-[ 1 , 3, 4l oxadi azol e-2-car bonyl
-pentyl carbanoyl | -et hyl }-am de: Further particul ar conpounds of the present
i nvention include: norpholine-4- carboxylic acid

{2-(2- d'é b’rb%‘xﬂ&?&ﬂjga%u@f Q;?‘ylk’(ﬁhpﬁ?&sﬂl f&% of ]foxg'xgul% (a) (as defined in the

di et hyl-"2-"0xo0-

1,3, 4] osaﬂmmbf tﬁe Wﬁﬂtﬁﬁlﬂly le CaiMPRORS df Feiniith Fv R Bards préfred by proceeding

nmor phol i ne carboxylic acid {2- henylnethanesulfonyl-l-[l (5- phenyl -
[1,3 4]G&HUﬁﬁfﬂkEUQBBEW%@Hﬁkyﬂb%ﬁ{yIcarbannyl] et hyl } - ani de (Conpound 1;
A2, Bl C2); norpholine-4-carboxylic acid
{2-(2-dif|uoronethoxy-phenylnethanesulfonyl)-l-[l-(5- pyridin-3-yl-[

1, 3, 4] oxadi azol e- 2- car bonyl ) - pent yl car banoyl ] - et hyl }-am de (Conpound 14
June 2006 WD 03/042197 PCT/ US02/ 36396 37 2;A2,B2,Cl);

nmor phol i ne- 4- car boxylic acid

[1-[1-(3-cycl opropyl -1, 2, 4- oxadi azol e- 5- car bonyl ) -




propyl car banoyl | - 2- (2- et hyl - propane- | -sul fonyl)-ethyl]-amde;
nmor phol i ne- 4- car boxyl i c acid T4 e 2006
{2- (2- meWayBAg¥hane- | - sul fonyl )-1-[ 1- (3-t hi ophen-2-yl 5PCT/US02/363%
1, 2, 4- oxadi azol e- 5-car bonyl ) - pr opyl d&r banoyl ] -et hyl }-am de;

mor phol i ne- 4-car boxylic acid

[1-[1-(3-tert-butyl-1, 2, 4- oxadi - r.qonyl ) -
propylcarbanoyl]-Z-(Z-nethyI-pﬁgégkguﬁ?éﬁfalfonyl)-ethyl]-anide;
nmor phol i ne- 4- car boxyl i ¢ aci &?g?

{2-cycl opropyl met hanesul f onyl -1 - 1- (5- pheny|yl, 2, 4-
oxadi azol e- 3-car bonyl ) - pr.ap@pr banoyl Jj- et h F& -am de; 10

nor phol i ne- 4- car boxyl i c id {(R-2-cHN.Qp t hanesul fonyl -1 -[(S)-1-(5-
trifluoromethyl -1, 2p4- oxadi op banoyl | - et hyl } - ami de;
mor phol i ne- 4- car boxyl I act™ [ (1- [ (1- (&®et 4- oxadi azol e- 3-car bonyl ) -
propylcarbannyl]-z-(z-ﬁethy propane-| -sul fonyl) -"et hyl ] - am de;

{(R) -2-(2-met hyl - propane-|-sul fonyl )-1-[(S)-1-(5-thiophen-3-yl -1, 2, 4-oxadi a
zol e-3- 15 carbonyl ) - pro@l car banoyl ] - et hyl giHpn de; nor phol i ne- 4- car boxylic
acid {(R-1-[(S)-1-(3-tert-butyl -1, 2, 4- oxadi azol e- 5- car bonyl ) -

pr opyl car banoyl ] - 2- cycl opr opyl nmet hanesul f onyl - et hyl } -am de;

mor phol i ne- 4- car boxylic acid Step 1
{(R)-2-(2-nethyl-propane-I|-sulfony|)-1-[(S)-1-(5-
trifluoronethyl-1, 2, 4- oxadi azol e- 3¥car bonyl ) - propyl car banoyl ] - et hyl } - am de;
20 mor phol i ne-4- car boxyl i ¢ adfrf
{(R-1-[(S)-1-(5-tert-butyl -1, 2, 4- oxadi azol e- 3- car bonyl ) -

propyl car banmoyl ] - 2- phenyl n®8qnesul f onyl - et hyl } - am de;

nor phol i ne-4-carboxylic acid X' R® OH

{(R)-l-[(S)rl-(5-tert-butﬁg-1,2 4- ogadi aZgol e- 3-car bonyl ) -

propyl car banoyl ] - 2- phenyl € - K - ani de;

mor phol i ne- 4- carboxylic aci dH VAN R

{2- cycl opropyl met hanesul f onyl - | - [@- R3- cfcl o¥rapyl - 25

1, 2, 4- oxadi azol e- 5-car bonyl ) - propyl car banoyl ] -et hyl } -am de;

nmor phol i ne- 4- car boxyl i c acid
{2-cyc|opropy|nethanesulfonyl-1-[£593-ethyl-1,2,4-

oxadi azol e- 5-car bonyl ) - propyl car banoyl ] - et hyl } - am de;

nor phol i ne- 4-carboxylic acid

{2-cycl opr opyl met hanesul f onyl - 1-[ 1- ( Btgh2nyl - 1, 2, 4-
oxadiazore-5-carbonyl)-propnyﬁgba. yl]-ethyl }-am de; 30

mor phol i ne- 4-car boxylic acid

{2-(2- et hyl - propane-1 - sul |)-1-[1-(3-phenyl-1,2, 4-
oxadiazole-5-carbony|)-prob@kd&kbanpxh]-qshyl}-anide; 14 June 2006
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in which each X, X1, X2, Y, R3, R4, R20, R23, R24 and R25 are as defined for Formula

5 (D in the Summary of the Invention. Thus, in step 1, an acid of formula (II) may be
condensed with an amino compound of formula (II) to give a B-hydroxy amide of formula
(IV). The condensation reaction can be effected with an appropriate coupling agent (e.g.,

benzotriazol-1-yloxytrispyrrolidinophosphonium  hexafluorophosphate  (PyBOP®),
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nmor phol i ne- 4-car boxylic acid (2-pheml net hanesul fonyl -1-[1-(3-phenyl [
-1, 2, 4] oxadi azol e-5-car bonyl ) - propyl carbanmoyl ] -ethyl} -am de; 5
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1, 3, 4]ogad|az

pr opyl caFfamo 1"P’dr? %@%ar@%%%n;rhyawﬁazgw&gmmle (HOAL),
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in which each X, Y, R20, R23, R24 and R25 are as defined for formula (I) in the Summary

of the Invention.

25  Detailed descriptions for the synthesis of a compound of Formula (I) by the processes in

Reaction Scheme 1 are set forth in the Examples 1 to 20, infra.




30 plaque rupture and atheroma. Cathepsin Sis inplicated i EJ“ b%d %
formation'and, therefore, inhibitors of cathepsin S are of1 0% 4 rq

t r eat mrerWWO@3049%t emi ¢ anyl oi dosis. 14 June 2006 WO 03/ OB21/DSF02/36396

PCT/ US02/ 36396 39 The cystei ne pro#éase inhibitory activities of the
conpounds of the invention can be determ ned by methods known to those of
ordi nary, ELL g 4 le in ViLro .assays for neasuring protease
acti vi tyq ('Jgirlflt(kiJ ntak%gfénsﬁ%bﬁﬁg ?Igﬁ%#eégrg@%lys ke‘f;(t)mbu(%;ﬁggunds are known.

Typical l'y, t hecoagmayd oEPerids(Inta8tbe pespatel dsig fRarhiaciudicalB) stcéplable acid
peptide-based 5 substrate. Details of assays for neasuring protease

i nhi bi t @Aditias salt, by yeagting the freebasy fpmn ofthengemnound vath a pharmaceutigalibhi st rat i on
and Phar, | : I.tionss neral,.co F la (1) will
b acm ALepable ks FR PO ARerBREL a ppi RGBTy S5 B RRt M e
usuap anddidon s @l compotato KRl (1) dah Be Prcpare@ by Reicting thelfive adld for

conbi nation with one or nore therapeutic agents. A therapeutically

ef f ect | wéthgsamppundygith § Bhaymasepiicaliveprptalileigorganic 9B oxganie bpsey Insrganite di sease,
t he age N th:.0f.th ' he, pat.ency .of th onmpound
used gngﬁtg?ﬁ%rrﬁ L ?’5 a{!(i:s;/%rd rsi) ﬁ%&p“%&%ﬁ’ﬁ 3 P?%p%\éaﬁé%gﬁ{hlegg@-ﬁmﬁ eu%%?lg’catc%?zabg{amnﬁ n? s of

a .conmpouslts of chapsands dflforima (Bnge sbr GRIANY Whe HefthiGioRg sedion &Y thid Ki | ogram
body wei ght. aéjg/ Kk per daé] to about 60 mlli &ram per kil ogram body wei ght
C

(gl kg) Apehcagy. Altgrpatively themplbfarmpotthe FompaynigpiEoymals (Bisatlbe mrepawyy kg/ day.

Theggf o t ' | v, .ef f. Y nmount for an 80 kg human pati ent
myiﬁanégn??%%og%ﬁgt?ﬁ%éﬁ%}e ails %rél%g%%)e&?at%i 8 g/day, typically from about 80

g9/ day to. ab@hé frde &idbefe base f@Re @f te compondelof So@MlA(Ty c&itkie frepafedt he art,
acting in reliance upon personal know edge and the 20 disclosure of this
Appl i caffoBnthe\gorrpspeadiag basq addiden: Falpracid edditian st form. | ForeXample, ve anount

of a co o] of..kreatin L ven disease h gnpounds of
For mul ag@ﬁy&%gng%ggﬁ%%I)g%aeraje]dicé&s_agﬁgfuﬁgsgfe}u eafa® g’%n‘%’ggf %oﬁ’sﬁg’y one of
the fol tawéspondingfres basy BY treatiisl @ithG ftable, bdsé DgJ@bdniuh Hytidakal or by
suppository) or parenteral (e.g I ntramuscul ar, intravenous or

subbut aFsl sodiwm byside; anshihe He). Aetomnoned pHFormyla fhiblacees additians,
BRI ST e T ST TR

~suspensi ons, €l
(e-g., hydrochloric acid, etc).

The N-oxides of compounds of Formula {I) can be prepared by methods known to

those of ordinary skill in the art. For example, N-oxides can be prepared by treating an
20  unoxidized form of the compound of Formula (I) with an oxidizing agent (e.g.,

triflucroperacetic  acid, permaleic acid, perbenzoic acid, peracetic acid,

meta-chloroperoxybenzoic acid, or the like) in a suitable inert organic solvent (e.g., a

halogenated hydrocarbon such as dichloromethane) at approximately 0°C. Alternatively,

the N-oxides of the compounds of Formula () can be prepared from the N-oxide of an
25  appropriate starting material.

Compounds of Formula (I} in unoxidized form can be prepared from N-oxides of
compounds of Formula (I} by treating with a reducing agent (e.g., sulfur, sulfur dioxide,
triphenyl phosphine, lithi_um borohydride, sodium borohydride, phosphorus trichloride,
tribromide, or the like) in an suitable inert organic solvent (e.g., acetonitrile, ethanol,

30  aqueous dioxane, or the like) at 0 to 80°C.
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a racemic mixture of the compound with an optically active resolving agent to form a pair

b=

of diastereoisomeric compounds, separating the diastereomers and recovering the optically
pure enantiomer. While resolution of enantiomers can be carried out using covalent
20  diasteromeric derivatives of compounds of Formula (I), dissociable complexes are
preferred (e.g., crystalline diastereoisomeric salts). Diastercomers have distinct physical
-properties (e.g., melting points, boiling points, solubilities, reactivity, etc.) and can be
readily separated by taking advantage of these dissimilarities. The diastereomers can be
separated by chromatography or, preferably, by separation/resolution techniques based
25  upon differences in solubility. The optically pure enantiomer is then recovered, along with
the resolving agent, by any practical means that would not result in racemization. A more
detailed description of the techniques applicable to the resolution of stereoisomers of
compounds from their racemic mixture can be found in Jean Jacques Andre Collet, Samuel
H. Wilen, Enantiomers, Racemates and Resolutions, John Wiley & Sons, Inc. (1981).
30




25 VCH publishers, 1989. In the reactions described herein fzer 1. .may be
necessary to protect reactive functional groups, for exarrgl4 “?ﬁ/j&’ngy,

am no, iW0OA80421%7 0 or carboxy groups, where these are drE€T/U8ar/a6esPét he fi nal
product, to avoid their unwanted pardbici pation in the reactions.
Conventional protecting groups may be used in accordance with standard

practice, for,_30 e S W, n d_P. ts in..Protective
G oups in 0%@1@&%@%&(&0@3}%@% r?f%pfr%ﬁa @o%,efyﬁ%?ﬁ?sﬁ%dm% WO
03/ 042198mpfddst)S02/ 36396 41 Conpounds of Fornula (I), in which X3 is a
group of fornmula (a) (as defined in the Summary of the Invention), i.e.
conpoundd) of reasting e gorpround of Fomaula (Mbar ed by proceeding as in the
foll owi ng Reaction Schene 1. 14 June 2006, WO 03/ 042197 PCT/ US02/ 36396 42
Reaction Scheme 1 XZR3 | R20 OH S(O) FRI1'-N(U2 1 X OH (V) Rzs Rzs in
whi ch each X, XI, X2, Y, R3, R4, R20, R24 and R25 are as defined for
Fornula (1) in the Summary of the IxVentron. Thus, in step 1, an acid of
formula (11) may be condensed_with @an am no conpound of formula (I11) to
give a (3-hydroxy anide of for 0

H

OH

5 ‘ (I

with a compound of the Formula (III):
1|{2° OH
HNv(\/X
RZS
23 24 \ />
R™ R Ny

()
followed by oxidation of the resulting B-hydroxy amide (IV):
xR

(0),S

\XI IFO Ol |
R‘;\N/kﬂ/NXjYX

25
H >”R
5 r® R# I\L— &{
(Iv)

in which X, Y, X1, X2, R3, R4, R20, R23, R24 and R25 are as defined in the

10

Summary of the Invention for Formula (I); or
(B)  reacting a compound of Formula (I) with a compound of the formula (VI):
15 '

20 OH

HN Y
\ RZS
23 24 \




(I'V). The condensation reaction can be effected wth an apprqQpri
coupling agent (e.g., benzotriazol-1-yloxytrispyrrolidi nogﬁgglﬁﬁ'@?gum
hexaf | uowopbospimt e (PyBOP(r)), 14 June 2006 WO 03/ 0421B¢1/B8SHb/36!382/ 36396
43 1- ( 3-di net hyl am nopropyl ) - 3- et hylsgar bodi i m de hydrochl oride (EDC),

O benzotriazol -1-yl-N,N,N , N -tetranet hyl uroni um hexaf | uor ophosphat e
(HBTU), 1, 3-dicycl ohexylcarbodiimde (DCC), or the like) and optionally an
appropriate catalyst (e.g., 1-hydroxybenzotriazole (HOBt),

1- hydr oxy- 7-azabenzotri azol e (HOAtjvy5 O (7-azabenzotrizol-1-yl)-1,1, 3,3,

t etra- met hyl ur oni umhexaf | uor ophosphate (HATU), or the |ike) and

non- nucl eophifpliawvaddyeoxidatign of thei resuliynesfivhpdrox Wamiste (YL r phol | ne, and t he

i ke, - or any suitable conbinaji,on thereof) at anbient tenperature and
requires 5 to 10 hours to ¢ ete. The (3-hydroxy am de of fornula (TV)
may then be oxidized, in s%@g 2, to give a conpound of forrmula (V). The
oxi dati on reaction may con $~e\nt1'ly bg carried out using 10 Dess-Martin
periodinane in an inert solvent ¥ suck as @ chl oronet hane, and at a
tenperature from about 0GYO0 about foom enpgyat ure. Compounds of Fornul a
(I'), where X3 is a group of THWTnu eRjnegzsin the Summary of the
~Invention), can be prepared b§ pr 'n}ﬁéacti on Schene 2 but 15
usi ng an. am no conpound of fornul 69( . CoFﬁ)T)Xlnds of Formula (1), where X3
is a_ conmpound of forrmula (c) (as defined in the Sunmary of the Invention),
can Pe prepared by proceeding as in @8H3tion Scheme 2 but using an anino

comound of Lol & Yt Bt S e ool it BRSO

Invention for Formula (I); or

(C)  reacting a compound of Formula (1) with a compound of the formula (VII):

R?
|

*  OoH
HN
%kr/Y R*

23 4

10
(VI
followed by oxidation of the resulting B-hydroxy amide (IX):
1
O
\Xl lllm OH
4
R\N N /Y 25
H n' N\ /> R
R™ R X~—N
- (IX)
15 in which X, Y, R20, R23, R24 and R25 are as defined in the Summary of the

Invention for Formula (I); and
(D)  optionally converting a compound of Formula () into a pharmaceutically
acceptable salt;

(E) optionally converting 2 salt form of a compound of Formula () to non-salt form;




XYY z5 R- R- XN20 (VII) in which each X, Y, R20, R23 45224@ R25 are
as defined for fornmula (1) in the Summary of the Inventioﬂl. iy ail ed
descri ptwormg/0dz1p7 t he synthesis of a conmpound of Fornul a ¢CY/UBS2/I66%s
processes in Reaction Schene 1 are4#8et forth in the Exanples 1 to 20,
infra. 14 June 2006 WO 03/042197 PCTI US02/ 36396 44 Additional Processes

for Pre I ng_C 1. A ) can be
pr epar egﬁ Ls apgﬁar ﬁgcgﬁ?rﬁ%%ﬁ%kc(gzeé&%g}jé’fégg}ég&glgldoﬁﬁogﬁ&g@?n té%}l reacting
the free basghhimiacenticallpaceprabeWroxidet h a pharmaceutically acceptable
inorganic or organic acid. Alternatively, a pharmaceutically acceptable
base 5 &8 t opHoralyicopyerting dVeuisle fennp%ammao'(qd)of@aﬁnwe (Bitspared by
reacting theu%’ggizgﬁlﬂnf.orm of the compound with a pharnaceutically
acceptabl e i norgani c or ’organi c base. Inorganic and organic acids and
bases syHj) abloptibwillytrb@lving airdividual Rbmiehef Pbanpama of Fommdly (Ipgoepd abl e
salts of conmpounds of Fornula (1) are set forth in the definitions section
of this AppMigtieehisomeser natively, the salt forms of the conpounds of
1)

Formul a r . ' | t s ' material s or

I nter rreéll() at eéﬁﬁq:ﬁaily]& P ggqug %In%]gd#rﬁjggg%d;%gg I%C’cl)lgi Iﬁg%gﬁﬂﬁﬂﬁ(@gﬁp&}%unds of Formul a
- (I') can be pphndieutichlippidihg daivatdepamili ng base addition salt or acid
addition_salt form For exanple, a _.conmpound of Formula (l) _in_an acid

addi t i of)sal eptenally canpvesingaprperugsigrivaiivernd a compeuadeiftnmyla(Pde itsase by
tre%i ng wth -—d%ll‘ﬂ.l?na/ k Orglase (e.g., amoni um hydroxi de 15 sol ution, sodium
hydr oxi de, thé

I'ke). A conmpound of Forrmula (I) in a base addition
salt formcan be converted to the corresponding free acid by treating with
a suitable acid (e.g., hydrochloric acid, etc). The N oxides of conpounds
of For mittern{etljatesast formyla enawhekeiuw(histmetﬁglek@ is teethyléresad 85 addthar y skill
in the art. For e>t<arrplg, N- oxi des can _be S)repar,ed y treat] ngnaln

ne alkyl

are as hereinbefore defined, may be prepared by: (i} alkylation of Cysteine with
bromide of formula R3CH2B1' [the reaction may conveniently be carried out in the
15 presence of an alkali metal hydroxide, such sodium hydroxide, in ethanol and at a
temperature up to about 40°C]; (ii) reaction with a compound of formula R4-C1 (eg.
- morpholine carbony! chloride) in the presence of a suitable base, such as triethylamine, in
- an inert solvent, such as acetonitrile, and at room temperature; (iii) oxidation, for example
with HyWO, and hydrogen peroxide, in a suitable solvent, such as isopropy! alcohol, and

20  at a temperature at about 15-20°C.

- Intermediates of formula (IIT), wherein X, Y, R20, R23 R24 and R25 are as hereinbefore
defined, may be prepared by: (i) treatment of compounds of formula (X) [wherein X, Y

and R23 are as hereinbefore defined] with butyl lithium in an inert solvent, such as

25  tetrahydrofuran, at a temperature at aboﬁt -78°C; (ii) treatment of the resulting anion with
magnesium bromide dietherate at a temperature at about -78°C; (iii) reaction of the
resulting Grignard with an aldehyde of formula (XI) [wherein R20, R23 and R24 are as

hereinbefore defined at a temperature at about -45°C.




20 unoxi di zed form of the conmpound of Fornula (1) with an qéidizi g agent
(e.g., trifluoroperacetic acid, pernaleic acid, perbenzoic gP (% racetic
acid, rWO830#18T oper oxybenzoic acid, or the like) in a BOTA&N3S3%6ner t
organi ¢ solvent (e.g., a hal ogenate@ hydrocarbon such as di chl oronet hane)
at approximately 0OC. Alternatively, the N oxides of the conpounds of
Formula (I) can be prepared fromthe N oxide of,an 25 appropriate starting
mat eri al . Conpounds of Formula (1) in unoxidiZed formcan be prepared from
N- oxi des of conpounds of mul g, (1) by treanng wHoh a reduci ng agent
(e.g., sulfur, sulfur diodkidg—®riphenyl phosphkhe, |ithium borohydri de,
sodi um bor ohydri de, phos s trichloride, &wbpem de, or the like) in an
suitable inert organic solvent (e.g., acetonitrile, ethanol, 30 agueous

di oxane, or the like) @) 0 to 80C. 14 June 2006(x\\O 03/ 042197

PCT/ US02/ 36396 45 Prodrug derivatives of the conpounds of Fornula (1) can
be prepdhefreppratien ﬁﬁt!léeﬂnﬁglé of fpramla@lohaybelivomaenientky ¢apriedoutvathart (e. g. |

e ot P WP PiobRf Be R i Bonlegt H IR K e BAEOPBATE DY o uge can

be psepared by reacting a non-derivatized conmpound of Formula (1) with a 5
sui tabl e carbanyl ating agent (e.g., 1, 1 -acyl oxyal kyl carbonochl ori date,
par a- ni Coapoandd of faanito(k) whewin XD¥ iidkR3S arPasherembefortaddfinad,inigsbeof t he
conpounds of Fornul.a (1) can be pade by neans known to those of ordinary
ski | | i Rrepared byreaciionet lydrazgnesaf dprmyla f the techniques applicable to
the creation of protecting groups agd their renoval can be found in T.W 10
Greene, Protecting Goups in Organic hesis, 3d edition, John Wley &
Sons, Inc. 1999. Conpounds of fhe present invention may be conveniently
prepared, or forned during the bro%%ss of the invention, as solvates (e.g.
hydrates). Hydrates of conpounds of "'the present invention may be
conveni ently prepared by recrystalk&gﬁtion from an aqueous/organi c 15
sol vent m xture, using organic solvents such as dioxin, tetrahydrofuran or
met P@NOlvherePRPD14NE heRinbERF M fthel 1v/itk BfbtRRoTRMRY ifhe a&bhicd dTdhVi dual
st ereoi soners by reacting

acid catalyst, such as para-toluenesulfonic acid, and at a temperature up to about 125°C.

Intermediates of formula (VI), wherein X, Y, R20, R23, R24 and R25 are as
hereinbefore defined, may be prepared as in the following reaction scheme 2:

15 Reaction Scheme 2




a racemc mxture of the conpound with an optically acti velaﬁsoli/oiogg agent
to forma pair of diastereoisoneric conpounds, separating't Qe

di ast er e¥AWBB4249H recovering the optically pure enanti oREF/ISOAH3S

resol ution of enantioners can be car®ied out using coval ent 20

di asteroneric derivatives of conpounds of Forrmula (1), dissociable

conpl exes are preferr (e.g., crystalline diastereoi soneric salts).

Di ast ereoners havep di s ct physi cal propert}}es (£7g., nelting points,

boi l'i ng points, ,s bi Mities, r¥edtivity, ¢ cN)_apd_c M?e readily

separ at ed by t Bki ng AdvarftMge of thes& di Si'mi I x{itigs. The di astereoners
can be separatedrdy @AY omatography or, pref gs?iblp®

separation/resol ution techni ques based 25 upon differegpges in solubility.
The optically pure (EHBntiomer is then recovered(xwjong with the resolving
agent, by any practical neans that would not result in racem zation. A nore
detail ed description of the techniques applicabl ¢ to the resol ution of

st ereoi soners of conpounds fromtheir racem c ni¥ep?2e can be found in Jean
~Jacques Andre Collet, Sanmuel H WIlen, Enantiongrs, Racemates and

Resol utions, John Wley & Sons, Inc. (1981). 30 14 June 2006 WD 03/042197
46 PCT/ US02/ 36396 I n sunmmary, the conpounds of »Forpula (1) are nade by a
process conprises: (A) reacting a conpound oﬁi For gul a [): OH(Il) wth
a conpound of the Formula (111): (E) foll owedN.by i on of the

resul ting (3-hydroxy amde (1V): which X2/ (VRSN RRAP| |

24
R R N\ /Lk 25

0 R
iStep 3
E 20 OH 11120 OH
HN N Step 4 a.-N N
VAP | \>_’R25 : AR \>"st
R R Neg R™ R" N—g
(VD) XVl '

Thus, in step 1, a-hydroxy nitriles of formula (XIII) [wherein R20, R23, R24 and R25
are as hereinbefore defined and R27 is a suitable protecting group, such as tert-
5  butyloxycarbonyl, may be reacted with hydroxylamine in the presence of an alkali metal

alkoxide, such as sodium methoxide, in methanol and at 0°C. The resulting compounds
of formula (XIV) [wherein R20, R23, R24, R25 and R27 are as hereinbefore defined]
may then be coupled, in step 2, with acids of formula R25-CO;,3H [wherein R25 is as
_ hereinbefore defined] in the presence of an appropriate coupling agent [e.g.
| 10 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI)] and optionally
an appropriate catalyst [e.g. 1-hydroxybenzotriazole (HOBt)] and a non-nucleophilic

base [e.g. triethylamine] at about room temperature. The resulting compounds of

formula (XV) [wherein R20, R23, R24, R25 and R27 are as hereinbefore defined] may




OH R25 10 15 (B) (I'V) in which X VY, X, X2, R3, R4, R20, 3 %@6 and R25
are as defined in the Sunmmary of the Invention for Fornul éﬁi lje;

react i ngva oge4ppound of Fornmula (11) with a conpound of tker/Usnraas®m (V1) :
R25 14 June 2006 WD 03/042197 PCT/ US02/ 36396 47 (VI) followed by oxidation
of the resulting p-hydroxy amde (VIIl): X2R3 O 2S11~ X~. R0 I OH R25 5

10,725 Wl )ne EA3CAYGLYs, B5 ikl R s nc 1S b A fiioxy am de (10

temperature from about 150°C to about 200°C in a microwave reactor. The cyclised
compounds of formula (XVI) [wherein R20, R23 R24, R25 and R27 are as
hereinbefore defined] may then be deprotected, in step 4, to give intermediates of

5  formula (VI) [for example when R27 is tert-butyloxycarbonyl the deprotection is

conveniently carried out by treatment with trifluoroacetic acid at room temperature].

Intermediates of formula (VII), wherein X, Y, R20, R23, R24 and R25 are as
hereinbefore defined, may be prepared as in the following reaction scheme 3:

10 Reaction Scheme 3

Thus, in step 1, a- hydroxy acids of formula (XVII) [wherein R20, R23, R24 and R27

are as hereinbefore defined] may be reacted with N-hydroxy-amidines of formula




15 in which X Y, R20, R23, R24 and R25 are as defi ned in ry of
the Invention for Formula (1); and (D) optionally convertlflﬁgm};? ound of
For mul a WOY3/04x187 a pharmaceutically acceptable salt; (BcCDpstsazdsl y
converting a salt formof a conpound2of Formula (1) to non-sal t form
(M) inwhich X Y, RO, R23, R24 and R25 are as defined in the Sunmmary
of the |Invention foQ%ForrmI a (1); .or reacting a compound of Formul a

(1) wi (KVz!iIQ:fo‘fhsmimB fs asthereihiefare ée@vadil yn the pregence o Seitats emypbng 197
/ f
i e e e R e N R AT

opt i onakhigh &Wﬁélbhﬂﬂlaﬁé\aﬂ‘&a&lt&ﬁ ér@mﬂa ﬂfabautmapvmsuﬂfmgemp&@dé bf its
unoxi di zed form 5 (H) optionally resolving an individual isonmer of a

conpoundomful&FXIX)|[@hérdin K2QHR23, R#, /2 ad 62 /i sosstieseintiefdrealpfinal) atd v
converting a non-derivatized corrpound of Formula (I) into a

phar ¥rac &g qyakised, igstsard. By Beating an p pacrodgye reastopisandpét selversiieh 85 ng a

P o0 o B ARYE oL nBPRR I o 1SRRI il Bekddrgbriomg L vt 2o
hyl d by:

() 3l k&ﬁxﬁ‘ﬂ" tip 0, RS, KECRED Al RETAREL efeiftey fE‘ﬁ?ﬂffff’aﬁ‘*mP?hﬂ&? PoBr [ the

reacti oagﬂg&c&e%%wgww %v@ﬁlt&ﬁ{eﬁia?é.i. o‘i’%miu“a W%f&?e e ERag: R27an al kal i

met al xi de] i um hydroxide, In at a tenperature up
to abouterﬂ-Bﬂ]yloxwarbonybﬁEtdemtemwm1sa:oanwmlyctanfedfoat byitreatRéntGlitl{ e. g.

carhonyl chloride). in th nce a I t abl e base, such as
tri g‘? Fllg X‘eédnﬁﬂwg@b‘fa\%ﬁl‘& &fﬁ‘ﬁ'ﬁ \eJiih {fﬂ 8™ and at room
t enper agéﬁrl' at(ulell ) oxidation, for exanple wi t h H2WD4 and hydr ogen
per oxi de, 1n uitable solvent such as isopropyl al cohol, and

Examples: .
The present invention is further exemplified, but not limited by, the following
15  examples that illustrate the preparation of compounds of Formula (I) (Examples) and

intermediates (References) according to the invention.

REFERENCE 1
2-Amino-1-(5-phenyl-[1.3.4]oxadiazol-2-y1)-1-hexanol

20
A mixture of the benzoylhydrazide (22.5g, 165mmol), triethylorthoformate (150mi)

and p-toluenesulfonic acid (300mg) was heated at 120°C for 12 hours. Excess

triethylorthoformate was removed under vacuum and the residue was subjected to silica

gel column chromatography to produce 2-phenyl-[1,3,4]oxadiazole (14.5g); Hl NMR
25  [(CD3)280]: 6 9.34 (1H, s), 8.05-7.98 (2H, m), 7.68-7.55 (3H, m); MS: 147.4 (M+1)




20 at a tenperature at about 15-20C Internedi ates of formyl [d1.),
wherein X, Y, R20, R23, R24 and R25 are as herei nbefore ggflﬁ“‘éeoiooﬁay be

pr epar edvOws/e42197 t r eat ment of conpounds of formula (X) [MHUs[izméﬁﬁ Y and
R25 are as hereinbefore defined] with butyl lithiumin an inert sol vent,
such as 25 tetrahydrofuran at a tenperature at about -78C; (ii) treatnent

SE %Biu[ © 76 Sl Sl B g i kel foes 1 GRAS WA AL Sregtyﬁree
Cermor ot 2t AR Sy SolSe R At ey ”@‘ée““&fﬁ?%pﬁﬁﬁ‘%e‘%%%' e e

PCT [ USOZ2/13683 98B 1et, O1(E1285,38th@B1) M as Iaaa@lramdh@&@&lai‘ mi:@mwa@ allbvedmy be
conveni ently carri ed out with "the NH of compounds of fornula (XlI)

pr ot ect Wirm\M) t45°¢ gor 1chourpbforabaoL irgitalwith mmmcwdeh‘ydé Or.0fg, Sme)l), wherein
X, Y a R25 are as herei nbefore defined, nay be n(;,é%r ed by reaction of
efl¢f

hydr%zoﬁb?ﬂgf@@l@})mWh& Te3qtion rpixfurg “(amsmjred foy yith é%“W"i’éﬁdel nbef ore
def | nele-gfrdlrEtn ekl 9@1 e ’Thegr éxpﬁ lQ{e??Tx%g%FIQefd With cat al yst,

such as I"Gienesu acrd, rature up o about 1250C.
ig ! Efa(rael nb%éé g&df Tcﬁxé &Qntaeélvtgh%\?g%ia@e ag(ssuliﬁ ecﬂ?ﬁ gﬁﬁa\%& reac'|t?|2(5)nare
schene ghronBRRFdhP R0 SEL1E @(ﬁBé&a&lﬂ'I&el 39cﬁﬁxyh\é®1§>$t;%3}19ﬂ ,3!?@&4&'5&3&36396
(800mg); MS: 360.2 (M-1), 362.6 (M+1), 364.6 (M=23).
10 2-(2-Boc-amino-1-hydroxyhexyl)-5-phenyl-[ 1,3,4]oxadiazole (130mg, 0.36mmol)
and MeCly (5ml) were mixed and TFA (1ml) was added at room temperature. After

stirring for 1 hour, the solvent and excess TFA were removed under vacuum to produce

2-amino-1-(5-phenvl-[1,3.4]oxadiazol-2-vl)-1-hexanol.

15 : REFERENCE 2
2-Amino-1-(5-pyridin-3-vi-{ 1.3,4]oxadiazol-2-vI)-hexan-1-ol

To a stirred solution of 2-(3-pyﬁdyl)—[1,3,4]oxadiazole (500mg, 3.4mmol), in THF

(20ml) was added n-BuLi (1.6M solution in 2.1m! of hexane) drop-wise un&er Ny at -78°C.

20 After llhour, MgBr.Et7O (808.6g, 3.4mmol) was added and the reaction mixture was
allowed to warm to —45°C for 1 hour before being treated with 2-Boc-Nlu-aldehyde (511g,

2.38mmol) in THF (10ml). The reaction mixture was stirred for 1 hour, quenched with

saturated NH4Cl, and extracted with ethyl acetate. The organic layer was washed with
brine, dried with MgSQ4 and concentrated. The residue was subjected to silica gel column

25 chromatography to yield 2-(2-Boc-amino-1-hydroxyhexyl)-5-(3-pyridyD)-[ 1,3,4Joxadiazole




50 (XI'1l1) CN Step 1 RR0 1 R25 R20 OH NCO (XVI) R25 E R R23 ; %6 \R24 |
| Step 4 27, N Thus, in step 1, a-hydroxy nitriles of forrrula

[ wher ei nWIMD/MHQB R24 and R25 are as herei nbefore defi Re€/USMBRR/ is a
sui tabl e protecting group, such as t®t 5 butyloxycarbonyl, may be reacted
wi th hydroxylam ne in the presence of an alkali nmetal al koxide, such as
sodi um I, | t OC. The resulting conmpounds of

f or mul aﬁwj Fﬁuégrﬁgﬁmg%%égm 4, R25 and R27 are as herei nbefore
defined] nmap-{3Boc-bRimebRYdEoxyHeRy354B-pRrid) 3ais}d)ﬁala@$1ef or mai Gk 5- CO2H
[wherein R25 is as hereinbefore defi ned}L I n the resence of an appropriate

coupl i nd-Bemel) prd MeClp(Smi) wergimsedandzHh blpnbwsy ded @t wynttamp@aﬁurem de
hydr ochl ori de, (E and optj onal | appropri ate cat aly [e.q.

1- hydr ox$ HFPEE%J Bo H@BtsP Veah@mﬁe%ﬁs Fﬁ&v&s@ Fmeved uaa%revapemg to
trieghyl g : : a‘.ﬁ'fblng conpounds of
for rrul a IE W

nerern 2 A 7 3 as herei nbefore
defined] may 14 June 2006 WD 03/ 042197 PCT/U802/36396 51 then be
cyclised, in step 3, by heating_in an_inert solvent, such as diglyne, at a
tenperature from about 150C to BESERENGRS3in a microwave reactor. The

cyclised  compoungis o 0/sul ArfsfV sltREiRB. F30.1 Mot 24 R25 and R27

are as
H
H,N 0 ==
<)

10 A mixture of the isonicotinic hydrazide (13.7g, 100mmol), tricthylorthoformate
(60ml) and p-toluenesulfonic acid (30mg) was heated at 130°C for 12 hours. Excess

triethylorthoformate was removed under vacuum. The residue was crystallized from ethyl
acetate to give 2-(4-pyridyl)-[1,3,4]oxadiazole (14.8g); H! NMR [(CD3)280]: & 9.46
(1H, s), 8.8 (2H, dd), 7.9 (2H, dd).

15 To a stirred solution of 2-(4-pyridyl)-[1,3,4]Joxadiazole (2.94g, 20mmol) in THF
(80ml) was added n-BuLi (1.6M solution in 12.5ml of hexane) drop-wise under Ny at
-78°C. After 1 hour, MgBr.EtyO (5.16g, 20mmol) was added and the reaction mixture was

allowed to warm to —45°C for 1 hour before being treated with 2-Boc-Nlu-aldehyde (2.58g,

12mmol) in THF (20ml). The reaction mixture was stirred for 1 hour, quenched with

. 20 saturated NH4Cl, and extracted with ethyl acetate. The organic layer was washed with

| brine, dried with MgSOy4 and concentrated. The residue was subjected to silica gel column

chromatography to yield 2-(2-Boc-amino-1-hydroxyhexyl)-5-(4-pyridyl)-1,3,4-oxadiazole
(950mg); MS: 361.4 (M-1), 363.4 (M+1).

2-(2-Boc-amino-1-hydroxyhexyl)-5-(4-pyridyl)-1,3,4-oxadiazole (950mg,

25 2.62mmol) and MeClp (5ml) were mixed and TFA (1m]) was added at room temperature.




tenperature at about 180C. The resul ti ng ox

- exanpl e when R27 is tert-butyloxygarb

herei nbefore defined] may then be deprotected, in step 4, tQ @i ¥8no6

I nt ermedj_at es of 5 formula (VI) [for exanple Wnen R27 is

tert-but WHXYMEPBonyl the deprotection is conveniently ®STASEY36G06 by
treatment with trifluoroacetic acid & roomtenperature]. 10 Internedi ates
of formula (VI1), wherein X, Y, R20, R23, R24 and R25 are as hereinbefore
defi ned, ATRY st¥in rfspamedraﬁemvénhm d eact i on
Scheme 3 ( XVl El HOBX- ¥ e@éﬂﬂl‘?\ﬁ/&nﬁ%ﬂl{?&dﬁ%ﬂ%ﬁw tg- hydr oxy
aci ds of ProdiaaZ-amimend- (5 (4 pywidyBi [ '# pxadRRa]-2 7] -hehnBPTF A asle(lgy; MES:ei nbef ore
defi ned]g%dw_ﬁgreact ed with N hydroxy-am di nes of formula 14 June 2006 WO
03/ 0421 02/ 36396 52 (XVIH) [wherein R25 is as herei nbefore
defined] in the presence of a suitable coupling agent, such as

N-cycl ohexyl car bodi i m de-N - et hyl pol ystyrene, in an inert solvent, such

~as dixchl oronethane and at a tengei&RENCE# about OC. The resul ting

conpounds 9 cfar .5 and R27 are as

her ei nbef e el TRet e : r-CArDORYI3HN0 |{JOIMRINE AGIE | n g
tetrahydrofuran at a

azoles of formula (XX)

m crowave reactor in an i nert sol vent such a

be deprotected, in step 4, to give in

Oeg _?i ates of formula (V) [for

e deprotection is conveniently
ycle triamne-3 in an inert solvent,
er@Hure]. Exanples: The present
limted by, the follow ng

carried out by treatnment with 10 |pili
such as dichl oronet hane, an
invention is further exenpl @ bLﬂ not
0
Step 1
To a suspension of L-cysteine (100 g) in ethanol (850 mL) under nitrogen was added over
10 - 40 min a solution of sodium hydroxide (2.0eq., 64.6 g) in ethanol (650mL) (the sodium
hydroxide solution was maintained below 40°C during its preparation, 3 hours for
complete dissolution). After the addition, cyclopropylmethy! bromide (1.1eq., 122.5g) was
added over 20 minutes while maintaining the temperature at 25-30°C with a cold bath.
The resulting white slurry was stirred for another 18 hours and then quenched by adding
15 2N HCI (0.73eq., 300mL}) over 20 minutes. The thick suspension was concentrated
(100mbars, 52°C bath) to about 400mL (1.5L ethanol/water distilled) and then water
(750mL) was added. The pH (9.6) was adjusted to pH 6.5 with 2N HCI and the mixture
was stirred at 4°C for 2 hours and then filtered. The cake was washed five times with
water (100mL) and then dried in vacuum to afford S-cyclopropylmethyl-L-cysteine
20 (128.2g, 88.6% yield).
Step2
Triethylamine (2.2eq., 176mL) was added over 15 minutes to a suspension of
S-cyclopropylmethyl-L-cysteine (100g) in acetonitrile (1.5L) and water (150mL) under
nitrogen. Morpholine carbonyl chloride (1.15eq., 100g) was added to the suspension over

25  4hours at room temperature. The resulting solution was stirred for another 18hours at room




15 exanples that illustrate the preparation of conmpounds ofjshgrdbdg (1)
( Exanpl é&b(ﬁ}@n nternmedi ates (References) according to the invention.
REFEREN no | - (5-phenyl [ 1,3, 4loxadi azol - 2- X) - 1PRERERSI6IN 20 A
m xture of the benzoyl hydrazide (22. 5§g, 165mmol ), triethyl orthofornate
(150m) and p-toluenesulfonic acid (300ny) was heated at 120C for 12

nours. . RARRS B Sk keI B it S, LETRUBEo N TGGmYAE o0 ROy e

resi due was subjected to silica gel unn chro ogr )duce

g ghenyghpn;@tu@ madllazdwlmth(viath@ﬁOmH) awsmeq;{ﬁ [13)133352@) )]sted&oazczsgl(,)% 1\7\0 s),
. 05-7. . 7 H, 147.4 (M+1l) 14 June

03/ 0491834 g&?ﬂ@& Rpiig Q. ﬁ‘%ﬁl aplg%'ﬂlr)f die sgnepus BHX'B¥6 was washed three

2- phenylm{e'sav@thﬂdlém&%h?cﬁ% 9 Adyfage ];?lﬁ, 5@0}“1 d n- BuLI
(1.6M soll ution 1n 6.2m o %Ogggt AdHrop V\%lg]l]elgﬂn ag-lﬁlg )%aﬁﬁ

hour5 MVaisd tIEtp:!DN@ia(ﬁ@ged ﬁ»rle@JO}z Svbg additlg ANaC (1hGRqy m@iL)om‘hmqﬁeUﬁe was
aIIovvedto warmto hour before beln treated with

2- Boc- NEYERVaRSfsted i“’ U? Q" i rpmgthape @QOmi) o hy combiaed acidie iewtiacts xt ur e was
Sti 11 ed ool waknBPHin vaKENOORE) m&é&né&hu{eaw% N@ﬂﬂ}ﬁg. ARG G e 1D

et hyl acetate. The organi yer was washe rled h MySO4
and condistitledatinder VEbeum ¢BkeB00 mbar, Sathyp S50 Whidd }ﬂaﬁﬂmﬁﬁ@ 166 v litne
chr omat ogr ap

: |
> (2. BoEonsHPABY pd%éns@p@méﬁmoyda@mﬂqemm oratiiongodled to BO20RG) ; VE:

360&‘? potid WS %yg%ﬂ%xyaﬁ )agg% éf%)“fedlbylf‘%ﬂymml Rorride selging
0. 3 6rmo{2.2eq3 rld omg:lzhé itk threwedsestiffed ederaiptit dirbohl tBhperi@fe degleshied tof oom

tenperature. After stirring for 1 hour, the solvent and excess TFA were
re rmved01§ri@ éﬂd wa@m af Naph6d (5264, 21 §g) inovater(500uiiaraidded The mixture was

2. i moP ARl Sheibh st 3 dhenyieacnits s stipiof sassiate apd sopropy!
alcohol (SOOmL 7/3, v/v). The combined organic layers were dried over Na,SO;4 (300g)
15  and then concentrated to about 250mL. Residual isopropyl alcohol was distilled under
~ vacuum, keeping the volume constant by adding ethyl acetate (250mL). The resulting
slurry was stirred at room temperature for another hour and then filtered. The solid was
washed twice with ethyl acetate (50mI) and then dried in vacuum to afford the cyclopropyl
sulfone (182.6 g, 64.8 % yield). The filtrate was concentrated in vacuum, more product
20 was isolated from ethyl acetate (150mL), washed twice with ethyl acetate (S0mL) and then
dried to afford another 27.2g of acid (14.9%). '"H NMR (DMSO-dé6): 12.9 (bs, 1H), 7.16
(d, 1H), 4.5 (m, 1H), 3.6-3.42 (m, 5H), 3.35-3.2 (m, 5H), 3.15-3.0 (m, 2H), 1.0 (m, 1H),
0.6 (m, 2H), 0.3 (m, 2R).
_ MS: 321 (MH").
25 '
REFERENCE 5
3-(2-Methyl-propane-1-sulfonyl)-2-[(morpholine-4-carbonyl)-amino]-propionic acid




H To a stirred solution of 2-(3-pyridyl)-[1,3,4]oxadiazol e g 06
3.4mmol ), in THE (20nl) was added n-BuLi (1.6M solution in 2.

hexane) WOJB318% under N2 at -78C. 20 After 1 hour, NgBPCElﬂJ@@/{GQ?ﬁ& 6g,
3.4mml ) was added and the reaction Hixture was aIIovved to warmto -45C
for 1 hour before being treated with 2-Boc-N u-al dehyde (511 g, 2.38mmmvl)
in THE (10m ). The reaction m xture was stinred for 1 hour, quenched with
saturated NH4Cl, and extracted with ethyl agetate. The organic |ayer was
washed with brine, dried with MpSO4 and ntrated. The residue was
subjected to silica gel colum 25 chrommt pgraphy to yield

2- (2- Boc-am no- | - hydroxyhexyl ) -5-(3-pyriggHoe|[l, 3, 4] oxadi azol e 14 June 2006
WD 03/ 042197 PCTI US02/ 36396 54 (AZE?WQ), M5: 361.4 (M1), 363.2 (M+l).

2- (2- Boc- am no- | - hydr oxyhexyl ).- 5- ({3- pyrl dyl QH[ 1, 3, 4] oxadi azol e (100ng,
0.27mmol ) and McCl2 (5nl) r e W Xxedndn

(1 n1) was added at room
tenperature. After stirring for] 1 hBur, Bhe sol vent and excess TFA were
renmoved under vacuumto 5 ce

2-ami no-|-(5-nvridin-3-vl-[1.3. 4] oxadi azol - 2-vl ) - hexan-1-ol. REFERENCE 3

2- A no By pibeediinpyvini dsimilaf mbnderbOReBicAcOEx@nplk M- dbove>bab @binglisbbufd m xt ur e
of the isonjcatinic hydrazide (13.7g, .100mmol), triethyl orthofornmate

(60mL) éﬁﬂnﬂﬁt%ﬁte?én%wh@mwha@bﬂ wroovdp) angkhd O sediymphydradide selutia hour s,

oryet ol IHaGE P Hade ‘ﬁmﬁfﬁﬂ?@ .Vgg‘f’%q?"i‘; A aply L GRR0E, 1%
(14. 89) ;1-ddifo om a(ﬁd(lEH‘lNNﬂH)(CDCIg? o4, dd). 15

T t d | ut f 4- -11,3,4 d | 2.94q9, 20 |
THE ( '(é!?ﬁﬂ)?ﬂoéé? PN Of&@uufﬂ) D e G558 G 10005 16 2B 340 omovh b

under aiH) 178&: ﬁitﬁg h*@m\;@dNQBr .’EtZO (5.16g, 20mml) was added and

t he rea on"mxture " was to wane to -45C for 1 hour before being
treated vvlth 2- Boc Nl u- al dehyde (2.58g, 12mmol) in THE (20nl). The
reaction m xture was stirred for 1E§%urd guenched with

10 ' LS)-Z-Amino-l-( 3-tert-butyl-[1,2.4]oxadiazol-5-yl)-butan-1-ol

d—N:—_-N—O ' OH NH,

0 O._ N 0. =

0 \)\m -1 V'\m )\|<
o S O HO\NA|< CH,Cl, o _~F ©

l microwave irradiation

OH H H
1. TFAICH,CI
HZN\:/\&N . V"2 O\rrN ' /N
: /4 2. Silicycle Triamine o H /
~ O—y

A~ O CH,CI,

‘A solution of (S)-3-tert-butoxycarbonylamino-2-hydroxy-pentancic acid (1.63g, 7mmol)
and N-hydroxy-2,2-dimethyl-propionamidine (0.9g, 7.75mmol) in dichloromethane
(40mL) was stirred at 0°C. N-cyclohexylcarbodiimide-N’-methyl polystyrene (1 .92mm61/g,
15  5.1g, 9.8mmol) was added in portions. The reaction mixture was stirred under nitrogen for
one hour. The reaction mixture was filtered, the resin washed with dichloromethane and
the filtrate evaporated under vacuum to dryness. The residue was dissolved in THF

(20mL), the solution split into five equal parts, which were filled into microwave reactor




20 saturated NHAC, and extracted with ethyl acetate. The qugghl fodsayer was
washed with brine, dried wwth MgSO4 and concentrated. The residue was

subj ect YW T ca gel colum chronat ography to yiel d PCT/US02/3639

2- (2- Boc- ani no- | - hydr oxyhexyl ) - 5- (4-3yri dyl ) - 1, 3, 4- oxadi azol e (950rrg); VB:
361.4 (M1), 363.4 (Mt1l).

2- (2- BoGy@ ghﬁkphéatéwﬂxr@ffﬂé}sma reéctéfla bgé%t@Afb%qe nﬁu Xof %g&gr (ﬁe?Q”g 25

2. 62mmol ) and McC12 wer e mxe room
t enper atagpked tﬂzztodmrtsmzeﬁﬁlre Vﬁe&ﬂl@éﬁﬂ@ﬂm@ﬁw 450 2hS 3G evdporafddt eidest i rri ng
for 1 hour, sol, ent a t8‘§c/ were rempved under vacuumto

produce ‘?c‘éH’Fi‘ e|resc e(‘%‘sf)‘ F? OWEW&%'{‘%‘WI)‘*WWM TFA sal t
(19); Mo, 128535 B Mdiee j @lﬁﬁgﬁﬁg‘iﬁr gt‘}?lquess oil [LC/MS m/z=336, :3*) 214

3-Cycl onr opyI met hanesul I ne- 4 onyI dr ooi oni ¢
aci d5St e(M-HH'-IBocz)]suspenm on of L-cysteine (100 g) in et hanol (850 mL) under

nitroge dde ove 0 mn a solution of sodium hydroxide (2.Ceq.,
64.6 Q) 5%??81%’3‘% nflichlgramgthane, (ASrmd.) ad trificrnaresic agigd 5wl nt ai ned

bel ow 4 k I u n). After
t he add?ﬁsggaéd;%egg"rvglﬁy tﬁifeﬁaﬁ’r“g”}’n&?u ’??L‘g‘%.‘ﬂ ugdet' g‘gﬁ%g)dﬁgés Irgé(;ded over
20 i nutresdughivhe remlnsad:laedmm@OlﬁIe of elmh(b:framaﬁﬁn@t&%ycw&mfhbéaﬂcmgd bat h.
The resgl %ﬁﬁmte ry. was sti rred for another 18 hours and then
quenched® dllkﬂm’(x@“? stugpd at rosiyhiemperabye oxermighiuThednixtime ¢ hi ck
‘SUspgnsi Qgﬂé 1.5L

et hggol /“ﬁ%gtﬂe@%cf%%%g@ ang c'glﬁgn vva?%lrw%%gnt#é V\“/Eaag aggéhy éaﬁ[eﬂdg (9.6)
was adj watusuh toqzip{S-26aminbH -GMNettiBiutydfitl 2 {4hexadiaxb s -9)-buds-Bbl rred at 4C for 2

hours a the iltered. The cake was washed five times with water (IOOnL)
and the C?P?gegs‘{/"ri"’\? g Wé‘ltﬁﬁ‘%&' @otaumsdasanixpmg phdipsisteomersy st ei ne

128. 29} &g{ﬁ I dded over
(15 m ngt}els to a susgqe(}rlgl?& ?7(-5 %%@B‘?fﬁ%?ﬁﬁf ltl]i ?Q dgl??%t)g) in
- acet oni 6r5Hze4Ki4). 509 (ddddI-0&tze2x qsmnuﬁ],unmm 21 (m, 2H), 1.40 (s, 9H), [1.04 (¢,
15 I=7.5Hz) 1.00 (t, }=7.5Hz), 3H].
[LC/MS m/z=214 (M+H)]

REFERENCE 7
(8)-2-Amino-1-(3-thiophen-2-yl-{1,2,4loxadiazol-5-vi)-butan-1-ol

, OH Nz"_O
oAy @ >y \/Hr 53
o _* © HO\N//Hg CH,Cl,
I
l microwave irradiation

OH

OH
HZN\E/,\r/N Mj _1- TFAIGHC, 0 \n/ﬁ\*r/), }@
: 4/ g~ 2. Silicycle Triamine I N A
C ~ ~N

g O-N

2'2

20

A solution of (8)-3-tert-Butoxycarbonylamino-2-hydroxy-pentanoic acid (2g, 8.6mmol)
and N-Hydroxy-thiophene-2-carboxamidine (1.35g, 9.5mmol) in dichloromethane (40 mL)




ni trogen. Morpholine carbonyl chloride (1.15eq., 100g) was 1@‘}93{'260% t he
suspension qver 25 4hours at roomtenperature. The resulting solution was
stirred YO449Pher 18hours at room 14 June 2006 WO 03/ BGPUSR/36396

PCTI US02/ 36396 56 tenperature and t¥e nixture was concentrated to about
400nL (100nbars, 50C bath). The m xture was diluted with water (250nL) and
the pH ' ;s aaddi ' raxi 2.1eq.,
Slom) . He e N B SlchboRite e DR (oL 0 et nane
(500n1l) .11 Adunel) wanidddd uiportianseTheanetiph Ofriuye wastisediesiebniangent foefopH was

adjusted to g@éﬁ%@ﬁS b¥ ﬁlddi ng 2N HCl (1.Ceq, 285nl).. The agueous | ayer
was ext QW@ o fon L HhQuss  ronrR tempesature. Bigresction riixtugsivasidieradei di c
extract W C 400mL.
The. m xl BSE WAtk ot haic AR e At ARARIMER: Rl Oy

whi | & mdiymess. Theesidue was dissalveddio tettahgdrobiyrain(ddinilg, ths sflutaydplielneofiod (400nL) .
The m'xturag was then cooled to 15-20C 10 and H2ZWX4 (0. 02eq., 2.99) was

- added f %3} Rats. gy wier iledate Birewrrreagenyiplsand heated ip 2 migOWEYE The

m xture [ ' a ratur.e then.cooled t 0--5C and
a sol ut fé(’)élﬁt%g% t &lgg?zjfﬁ 5% Egﬁ]ﬁﬁs' gllé g%?io}sﬁ%v\get%ro Pefi ﬁoﬁﬁ:‘)t&gﬂedgﬁre’ e mixture
was  exsolatidmesccomibinedaint e Fidl taiporated lder vichen. T refidié whs purifiedtvil € of

et hyl aﬁe ate and i sopropyl . .alcohol (500n, 7/3, v/v). The conbined

or gani ¢ Qmgiaprapiyy (ehiedavith a grdisaufrem Geto 605 efhi acetats ik hentaned koat ed t o

abo 2 . ' | 4 (a3l | L sfid | ed under vacuum
keeg‘;9 ngg{gﬁg c&(@ﬁ%ﬁ%&gor[u%?% 9@% 3&%%3@29’\#3@ (lgllé‘glﬁﬁogﬁ( 250mL). The resulting
sl urry Tasceodless oif was dissodredtiedipkiommetient 045 ANPidIeHA MpsHcefidtid (5aaLy i | tered.

The solid s washed twice with ethyl acetate (50nL) and then dried in
vacuum V@S %eér@ﬁ%rmé{o &OWE Hisrreastion maxfiregyas eyamratel widepvacgumd g dsnhes. The

filtrat . i - . mr odugl. 2 s . sqlated from
ot hyl oy BRidRRER R iRldicd S0 SEuCARE SuRhor Shichicle K%pi3 BITE 1 hon
. dried t13.65thmiol) van alldedran® the 2gxnfe sieed a(rbém&%perhtt&ewang@w&@e dfixturel 2. 9 (bs,
1H), 7.16 #ﬁd, 1H), 4.5 (m 1H)h 3.6-3.42 (m 5H), 3.35.3.2 (m 51-1),
3. 15 3. way fltered) and) washed, with-jichlagomethane. SHip) filtpteawpsrcomeptratads-undert (MH ) .
25

vacuum to give (8)-2-Amino-1-(3-thiophen-2-vl-[1,2.4]oxadiazol-5-yl)-butan-1-0l, a

mixture of diastereomers, (560mg, 27% overall) as off- white solid. '"H NMR (CDCls,

300MHz): [7.84 (4, J=1Hz) 7.82 (d, J=1Hz), 1H), [7.53 (dd, J=5Hz, 1Hz) 7.52 m, 1H],

[7.18 (d, J=5Hz) 7.17 (d, J=5Hz), 1H], [4.94 (d, ]=5Hz) 4.76 (d, J=4Hz), 1H], [3.26 (ddd,

20. . J=8Hz, 5.5Hz, 3.5Hz) 3.13 (ddd, J=9Hz, 2x4.5Hz), 1H], 1.79-1.21 (m, 2H), [1.07 (t,
- J=1.5Hz) 1.04 (t, J=7.5Hz), 3H]. LC/MS m/z=240 (M-+H).

REFERENCE 8

{(8)-1-[(5-tert-Butyl-1,2.4-oxadiazol-3-y1)-hydroxy-methvl]-propyl} -cafbamic acid tert
25 ' butyl ester

P
H
O N N
= \>’7<
o - N—g

A suspension of {(S)-1-[Hydroxy-(N-hydroxycarbamimidoyl)-methyl]-propyl}-carbamic

..i;




REFERENCE 5 3- (2- Met hyl - propane-|-sul fon 14 June 200

I1)-2-]( hol | ne-4- car bonyl -am nol -nropi onic acid 14 June 218% \9\0

03/ 04219‘?05%?7”@%2/ 36396 57 By proceeding in a sinilar REH¥EI2ISRef erence
Exanpl e 4 above but using isobutyl romide instead of cycl opropyl net hyl
brom de, and 10 N. sodi um hydroxi de solution instead of ethanolic sodium

hydr oxi dgjd ﬂeﬂ- Bsték (8088, @3) %ﬁn&ﬂﬁﬁ%lﬁ&e@iﬂrﬁlp WaL Hdted WP ARSe éﬁw aretic,

1-sul fonyl)-2-f (nmorphol i ne-4-carbonyl ) -am nol - proni oni c acl

(CDCl 3) armme (bd2.93m), 614.4¢mmol}) and8 ( rhyethiyl)3-mthyb1H-ifhidazplih) ,

?Ma ;’ 3 %o&% @éﬂggl i\%}ﬁ?{lgl)lan? gletré&}uxﬁggamd qt 506‘% in a|_1211cr0wa:ve 323

1, 2, 41ox8diidaCreatsr, sbt)zltwrcﬁrzo|m19hte9§oﬂén%&b&\&&u%naér&&mcé& Eﬂ%%tse ?ﬁ}gut ion of

(S)-3-tert-butoxycarbonyl am no-2- hydr oxy- pent anoi ¢ aci d mmol) and
N- hy &r oxysiguepwali sybjepipdl tq)ﬂasb nbtmtqgmﬂly(emtﬁg w:fh anBixpoe ))f emylchcetbiecam met hane
(40nlL) vva stl rred Y de I pol.ystyrene
(1.92 €18 givg Ys)rd-lpder : =-¢- on m xt ur e

was sti rdaﬂﬁnﬁ@ﬁi@a tdim Mtﬂ%@t@r Mbm%eom@% g)Hi\%(tﬁx%%?Hia%ré& }Hré&
filtere the resin washed wi th dichl oronethane and the fi at
evapor at HONMREDClak 4921469 (m,ﬂﬁa,sdsOS-mé (meisH)jdéBvbﬁS €, 2FD), V.46 & nm -IF

(20n), e l.ufj Y re fiilled into
m cr owa&%gsl’ ggg‘tlo%j %2%934} 29%@689 @%ggﬁ‘i Jﬁ%ﬁ%ﬁ%é@% vial s and
heagged in a mcrowave reactor at 180C for three mnutes. The reactors were
cooled to roomtenperature, the solutions conbined and the THE evapor at ed
under vacuum The residue was wo flash chromat ography (el uting
with a gradient fgo eptane) to give a
colorless oil [L I%LPtan?-o)l

A solution of {(S)-1-[(5-tert-Butyl-1,2,4-oxadiazol-3-yl)-hydroxy-methyl}-propyl}-
15  carbamic acid tert butyl ester (2.11g, 6.72mmol) in methylene chloride (20ml) was treated
with trifluoroacetic acid (5.18ml, 67.25mmol) and stirred at room temperature for 3hours.
The solvent was evaporated under reduced pressure. The residue was dissolved in
- methylene chloride (100ml) and treated with PS-trisamine from Argonaut Technologies
(5.38g, 20.18mmol, 3.75mmol/g loading) and the reaction stirred at room temperature for
20  4h, filtered and the filtrate evaporated to give (8)-2-amino-1-(5-tert-butyl-1.2.4-oxadiazol-
3-yD-butan-1-ol as an orange oil (975 mg) (mixture of diastereoisomers). 'H NMR
(CDCL): 4.73 & 4.58 (2xd, J=5Hz, 1H), 3.12-3.00 (m, 1H), 2.64-2.31 (bs, 3H), 1.69-1.44

(m, 2H), 1.43 (s, 9H), 0.99 & 0.97 (2xt, J=7.5Hz, 3H). MS: 214 (MH").

25 . REFERENCE 10
(S)-2-Amino-1- 3-cyclopropyl-1.2.4-oxadiazol-5-yl)-butan-1-ol




S5 .(MrH+-Boc)]. The colorless oil was dissol ved in dichlorqpgthange(45nt)
and trifé@or})aceti c acid (5nm) was added. After two hours the reaction was
evapor at 84 "d&dr” vacuum t o dryness. The residue was re BCE@SI3IS6 n 50nL
of dichloronethane. Silicycle tri anmiHe- 3 (4.19g, 16.45mmol) was added and
the m xture stirred at roomtenperature overnight. The m xture 10 was
filtered and washed yy t IOHii chl or omet hane. The filgH ate mBs concentrat ed

under vacuum Qi %Zoam' no- 1| - ( 3- ed%ﬁt\w-\ko\/

1, 2, 41oxadi azokd5- vl ) - but dn- | - ol (675 45% over al(l ) Nas ®/white solid.

~ Obtained as nixturé of” di &tereoners. "H NWR (€DCI8i 300 ): [4.87 (d,
J=4.5Hz) 4.69 (d, J=3.5Hz), 1H], [3.18 (ddd, J=8Hz, 5.5Hz, 4Hz) 3.09 (ddd,
J=9Hz, 2x 4.5Hz), 1H, 1.71-1.21 (m 2H), 1.40 (9, 9H), [1.04 (t, 15
J=7.5Hz) 1.00 (t, J=7.5Hz), 3H. [LC/ M5 nfz=214 H) ] REFERENCE 7
(S)-2-Am no-I-(3-thionhen-2-vl-f 1;2,41oxadi azol -'5-yl)-butan-1-ol OH OH

mcrowave irradiati®h OH 20 2. Silicycle TrianynePHCH2CI 2 A sol ution of
(S)-3-tert-Butb | apino- 2 0X ) i d g, 8.6mml) and
N- Hydr oxy-t hi opheie- 25 c4r boxani di ne (1. , 8. 5renol X 14 chl or onet hane (40
m.) 14 June 2006~ WO 3042197 PCT/ US02/ 3639% 59 was Ntirred at OC.

N- cycl ohexyl car bodi i m de-N -net hyl polystyrene (1.90mmol /g, 6.05g,

11.5mmol ) was added in portions. The reaction m xture was stirred under

it f t :
Tho. 1 0acl | on 1o W ar & baa T E a7 o M 2 el 8 B et han

The reaction m xture was filtered, "the resi omet hane
and t he 8i57mmal} eand) apohytrexy-cyeipropancaathoxtmmidine  (1.03g, 10.29mmol) in
5 dichloromethane (20mL) was stired at 0°C and 1.25 equivalents of

N-cyclohexylcarbodiimide-N’-methyl polystyrene (1.70mmol/g, 6.30g, 10.72mmol) was

added in portions. The reaction mixture stirred under nitrogen for three hours while
warming to 15°C. The reaction mixture was filtered, the resin washed with
dichloromethane and the filtrate evaporated under vacuum to dryness. [LC/MS m/z=338
10 (M+H+Na)].
The residue was dissolved in tetrahydrofuran (20mL) and heated in a microwave reactor
(Smith Creator) at 160°C for three minutes, cooled to room temperature and evaporated
under vacuum to dryness. [LC/MS m/z=320 (M+H+Na)]. The residue was dissolved in
dichloromethane (50mL) and stirred at room temperature as a 50mL solution of 50%
- 15 trifluoroacetic acid in dichloromethane was added dropwise. After three hours the reaction
was evaporated under vacuum to dryness and dissolved in 50mL of dichloromethane again.
Three equivalents of Silicycle triamine-3 was added and the mixture stimed at room
temperature overnight. The mixture was filtered and washed with dichioromethane.
Evaporate under vacuum to give 1.04g (61% overall). [LC/MS m/z=198 (M+H)]
20
REFERENCE 11
(S)-2-Aming-1-(3-phenyl-1,2.4-oxadiazol-5-yl)-butan-1-ol




5 dryness. The residue was dissolved in tetrahydrofuran (2 ne

solution split into five equal parts, which were filled into m<crowave
react or YPHPLURY heated in a nicrowave reactor at 180CPEBUSH2IB6T nut es.
The reactors were cooled to roomterfPerature, the solutions combined and

t he THE evaporated under vacuum The residue was purified via flash
chromat ography (eluted with a gradpgnt from5%to 60% ethyl acetate in
heptane) to 10 give a col or*’{eﬁs oijl . [LC/ M5 nmlz=362 (M-Na), 240
(MtH+-Boc)J. The col orl ess ot ™wg is86| ved in dichloronethane (45 ni) and
~trifluoroacetic acid (5 nL) was:added. After two hours the reaction

m xture was evapor at ed under_vagetum t¥—df yness. The residue was re

di ssolved in 50 nL of dichl oﬁﬁhane. SNlicycle triamne-3 (3.47g,

13. 65mml ) was added and the m xture stiysfeg at roomtenperature overnight.
The m xture 15 was filtered and washed i chl oronmet hane. The filtrate
was concentrated under vacuumto give
(S)-2-Am no-1-(3-thiophen-2-vl-f1, 2, 41oxadi azol -5-yl)-butan-1-0ol, a

m xt ur e Aof sodirtdst eofeqmaen{mﬁﬁmarbwmﬁmmhy&o@sg@iaﬁmlcvvrucicpngi(ogg :JHS HZIVR

CDC13 7 d, J=[Hz) 7.82 (d, J ,
( §é% Wﬁﬂdk gf%(?’o %Famad*m{zl)figr%( ql) inglichiory mgga pie (4pmLPwag d, J=5Hz)

_4 76 (d )ae . 8 5. dd, J=9Hz,
2 shap T Gl cy%l%h%&l%%mﬁ%-éf Ficyt b figey ?ﬁmﬁé, %%7 5H).

3H .5LCh Wnﬂﬁcﬂ?@d@ac{d%hb)portﬁs RifehBictoh nilxture was stirred under pitrogen for one

i (S)-1- L(S tert-Butyl-1.2, 4-oxadi azol - 3-yl) - hydr oxy- net hyl [-propyl }-car bam

c acid bew: Ther Egaptl@gmth veasdteras, the resin washed with dichloromethane and the

So0s i e %éﬁ#%éé%ﬁ@%%@ AR LIRS 8 SRy SR 1 0o

13. 12nmisbhutene)]. oThie Rexidud5wis ditesivéd aRt@rhnyiidoRirhs '(ﬁiﬁﬁm/ hnd® ©6itb& inaNhydride
(2.93nl, 14.44mmol) and |-ethyl-3-nmethyl-THimdazoli'um

hexaf | u@@ﬁﬁ@@pﬁ%ﬁ@ (@mltgg‘geatq) AdBOT &r&n& llnhmteis; cobled ¢o foent tadpahtu@00C i n a
m crowa tor 500219) for tes. Solv, eva or at ed under
fQvaxsy (atihia s % £
r educed“pr 4P 65 Y%:g}l e§§:bj Et @81 B VEdWnged ordt Hataphy
el uti ngciwbinBtopraphiy T(élﬁt%d Vith@ighadierR GOhPE% 1685% ethyl acetate in heptane) to give
the product as a white solid [LC/MS m/z=356 (M+Na"), 234 (M+H"-Boc)).
It was dissolved in dichloromethane (45mL) and trifluorcacetic acid (5mL) was added.

After two hours the reaction was evaporated under vacuum to dryness. The residue was
15  redissolved in 50mL of dichloromethane, Silicycle triamine-3 (9.9g, 39mmol) was added
- and the mixture stirred at room temperature ovemight. The mixture was filtered and
washed with dichloromethane. The filtrate was concentrated under vacuum to give 775mg
(38% overall) product as a white solid. [LC/MS m/z=234 (M+H)]. 'HNMR (CDCl3) 8.12--
8.06 (m, 2H), 7.54-7.45 (m, 3H), 4.93 & 4.75 (2xd, J= 5Hz & 3.5Hz, lH), 3.25 &3.11
20 - (2xm, 1H), 1.78-1.42 (2xm, 2H), 1.04 & 1.01 (2x t, ]= 7.5Hz, 3H).

REFERENCE 12
(S)-2-Amino-1-(5-phenyl-[1.2.4Joxadiazol-3-yl)-butan-1-ol




heptane to give {(S)-1-[(5-tert-Butyl-1, 2, 4- oxadi azol - 3-yl )l4|3¥l?é'2?)§)6
- et hyl]‘-h})ropel%‘]}é)- carbam c acid tert butyl ester as a brown ol (2.73 Q)
(mi xt ur eWS 3BT er eoi somers). 1H NVR (CDC13): 4. 92- 4. 69 PCR{USOM63964. 05- 3. 85
(m 1H), 1.73-1.48 (m 2H),1.45 & 1.9 (2xs, 9H), 1.43 & 1.39 (2xs, 9H),
-0.99 & 0.96 (2xt, J=7.5Hz, 3H). MS: 314 (MH ). 10 REFERENCE 9 (S)-2-Am no-1
-(5-tert-butyl-1,2 4-oxadi azol -3gf)-butan-1-ol OH A solution of

((S)-I1-[(5-tert-Butyl-1, 2, 4-oxadiszol - 3-yl ) - hydroxy-net hyl ] - propyl )- 15
carbam c acid tert butyl e bl A2 §r7meI) in nmethylene chloride
(20mL) was treated with triflugroacgticjjacid (5.18ml, 67.25mml) and
stirred at roomtenperature fof 3hd¥ Thexsol vent was evaporat ed under
reduced pressure. The residue was dissolv nmet hyl ene chl oride (100m)
and treated with PS-trisam ne from Argona hnol ogi es (5. 38q,

20.18mmol , 3. 75mmvol /g | oadi ng) and the reactyon stirred at roomtenperature

for 20 4h, filtergd and the filtrate. e orated to gjve

(S)-2-amno-1-(5- Sg'iltﬁgs&?flﬁ-dﬁs,cﬂ%ﬁ- 3&@3¥(§Bﬁvgg@g%9n_sghqtgﬁ_| -ol as an orange
oil (975 ny) (m xturegy diastereoisoners). "H NVR_(CDCl13): 4.73 & 4.58
(2xd, J=5Hz, 1H),_ 3.1%3.00 (m 1H), 2.64-2.31 (bs¥3H), 1.69-1.44 (m
2H), 1.43 (s, BotyH. g 0. 97 NERRHC J=7. SHa¢ ; 4 (MH). 25

. N,
REFERENCE 10 (S)-2:Am no-1-T é-gvcl ?%ra'pyl -1.2 4:oxadj azol -5-yl)-butan-I-ol
14 June 2006 WO 03042197 OH S02/ 36396 A7 sol wti on of

(S) - 3-tert-But oxy€ar bonyl ani no- 2- hydr oxy- pent afioi ¢ aci @4 2. 00g, 8.57mvl)
and N-hydroxy-cycl Oﬁql_ panecar boxam di ne (1. 03g, 1?2 29mmol) in 5

di chl or onet hane (20 f was stirred at 0OC and 1.25 elqui val ents of

N-cycl ohexyl carbodi i m de-N - et hyl polystyrene (1.y0pml /g, 6.30g,

10. 72nmmol ) was added in portions. The reaction m kture stirred under

nitrogen for three hours while EDCI
OH
BocNH NH,
T
4 N
-~ 07 “rh

Microwave, 150 ,C

diglyme
OH OH
H,N TFA
¥ | /”\ < BocNH N
z N DCM : I :
<~ N0 ph - Ny J\Ph

©) @

5 - ester (2)

| A solution of (2-cyano-1-ethyl-2-hydroxy-ethyl)-carbamic acid tert-butyl ester
(9.53g, 44mmol) in methanol (80ml) was cooled to 0°C and treated successively with
hydroxy]amine hydrochloride (3.05g, 44mmol) in methanol (80ml) and 25% sodium




warnmng to 15C. The reaction mxture was filtered, the resijp W th

di chl or opet hane and the filtrate evaporated under vacuumto dryness [ LC M5
m z=338 f’d’{oﬂﬁl Na)]. The residue was dissolved in tetr ZkFASBFIBUn (20nL)
and heated in a nmicrowave reactor (®nmith Creator) at 160C for three

m nutes, cooled to roomtenperature and evaporated under vacuumto

dr yness. meh&4ilsoRiznda tekidhbirdia ). TR ,%%

di chl or onet hane (50nm.) and stdlllr@r ed) at ﬁern{)sg% ng?gotrfjgrlgﬁlgseggﬁgggnkﬁosol ution
of 50% uBixture sliwest Yaoemi temperiatiiré fordi lnﬂlﬂrmammhtalln avgpovaed. alibertsiduopas se. After
three hours.the,reacti e orated under vacuumto dryness and

di ssol v nggllgembqen %@’HIa(?Ftd‘We?‘ﬁﬁWéte&gﬁ'F%°rga‘Pﬁr]é¥ereﬁﬁﬁ CEi Y dged i | i cycl e
{ri am NAnESEs aRftRi Aagrbiod hiK! WGt pbdett

over ni ght . ThZ m xture was filtered (an g Sﬁﬁedhvl\é?%mdmfﬁfo?%an&elrhane

Evapér atwb.lﬁﬁdé ito nmdn,mlntmg witlve nimﬂxdg of EthyPacetats and heptardeGoNive{ (82198 ( M+H) ]
20 REFE I 2 4 oxad| azoI 5 yI) but an- 1: 01
14 June G ““‘ pEpyli-eanban ester (3.5g)

(S)-3-t no- 2 hydroxy pent an0| c aC| d (2 00g, 8.57mmmol)
and N- h%ﬁ@%% zamgg%a{gf 39, 9.5mmol) in dichloronethane (40nL) was
stirred at 0OC N-cycl ohexyl carbodi i m de- N -nmet hyl pol ystyrene (1.90mmvl /g,

6g, 5 11.4mml) was added in The reactlon m xture was stirred
~under ni t r ogen-fby : Wdiscdrbartier ed, the resin

vvas%d wi t h di chl or onet hane and h fll Ittr eevaporat ed under vacuumto
dryness. [LC/ M5 mf z=352 (MH‘%@obutene)] The resi due was
di ssol vedsdlutidnaifr{aiigtiret (M Rydrd SdatbaniithidtsH tlﬁ&hyfg pRopyl] -EArBRRY Goigeact or

(Smth Creator) at 180C for three m nutes, "cool to roomtenperature 10
and evaffthtkesten (D29 aciimmeD) inidighlommetiTH €125l sies trasted pithibtzede vi a f | ash

“hept aner 3 a¥y 4l pticrlated Fimih, HOBR & el umeoRidass (M), 234
(MrH- Bnﬁétﬂylaxhineggssmsmeg ahd s%&iﬂt%&ﬂﬁéﬂm&%gﬁnﬂlé rifluoroacetic

acid (5nm) was a
- 15 reaction mixture was washed with saturated sodium bicarbonate solution, then water,

then dried over N2;SO, and then evaporated under reduced pressure. The residue was
subjected to mplc eluting with 1% triethylamine in 2:3 v/v ethyl acetate and heptane
mixture to give {1-[hydroxy-(N-benzoyloxycarbamimidoyl)-methyl]-propyl}-carbamic
acid tert-butyl ester (850mg) as a yellow solid. MS: MH* 352,
20
2-Amino-1-(5-phenyl-[1.2.4]oxadiazol-3-v1)-butan-1-01 (5)

A solution of (3) (1.5g, 4.3mmol) in diglyme was heated at 150°C in 2 microwave
reactor (Smith Creator, S00219) for 40 minutes. Solvent evaporated under vacuum in
Genevac Evaporator at 80°C for 3hours to give a brown solid. This was taken in

- 25 dichloromethane (40ml) and treated with trifluoroacetic acid at room temperature for 2
hours. Solvent evaporated to dryness under reduced pressure, crude taken in water, washed
with DCM, aqueous layer basified with 1M NaOH solution and extracted with
dichloromethane. Organic layer dried over Na;SO, and evaporated under reduced pressure

to give 2-amino-1-(5-phenyl-[1.2 4Joxadiazol-3-yl)-butan-1-ol (300mg) as a pale brown

30 solid. IHNMR (CDCls) 8.14-8.10 (m, 2H), 7.59-7.47 (m, 3H), 4.83 & 4.65 (d, J= 5Hz,




After two hours the reaction was evaporated under vacuumtq4qw{m. The
residue was 15 redi ssolved in 50nL of dichloronethane. Silicycle

triam newé’o(:’@.“@@? 39mmol ) was added and the mi xture stir PE8URI2/363%mM
temperature overnight. The mixture s filtered and washed with

di chl oronet hane. The filtrate was concentrated under vacuumto give 775nyg

( 38% overmy, B 8365424, 189, B7YMI | .05l 27 ?(ﬂ;{#H)]- " HNMR

(CDCl 3) eg?jlz- 8. 06 (magl—l), 72??’32}?5@(0%@ , t’zjf 973?@?’ .75 (2xd, J= 5Hz &
3.5Hz, 1H), 3.25 &3.11 20 (2xm 111), 1.78-1.42 (2xm 2H), 1.04 & 1.01 (2x
t, J= 7.5Hz, 3H). REFERENCE 12 (S)-2-Amino-1 -(5-nhenyl-[1 2

4] oxadi azol - 3-yl)-butan-1-ol 14 June 2006 WD 03/042197 PCT/ US02/36396. 63
OH Synt hesi zed as described in thq@;qdﬁ%’ pgj3reaction schene: OH BocNH CN
NH2OH. HCI  BocNH  NaOwve, McOH OH Ph (3 FA (5) Ph DCM M crowave, 150
1,2.4-oxadiazol-3-yl

trifluoro-acetic acid

-butan-1-ol; compound with

aC disgl y

-2-Amino-1-(5-trifluoromethyl-

CF,CO,H . H,N

N—-0

N

A solution of {(S)-1-[hydroxy-(N -hydroxycarbamimidoyl)-methyl]-propyl}-carbamic acid
tert-butyl ester (452mg, 1.83mmol) in dioxane (SmL) was treated with triffluoroacetic
10 anhydride (0.349ml, 2.47mmol) and heated at 100°C in a microwave reactor (Smith
Creator, S00219) for 7 minutes. Solvent evaporated under reduced pressure and the crude
was subjected to flash chromatography eluting with a mixfure of ethyl acetate and heptane

to give {(S)-1-[hydroxy-(5-trifluoromethyl-1.2.4-oxadiazol-3-vl)-methyl]-propyl}-

carbamic acid tert-bufyl ester as a brown solid (476mg) (mixture of diastereoisomers).

15 IHNMR (CDCl3) : 5.00 (d, J=4Hz, 1H), 4.82, 4.65 (bd, J=7Hz, 1H), 4.00, 3.85 (broad m,
1H), 1.78-1.52 (m, 1H), 1.52-1.32 (m, 1H), 1.44, 1.37 (2xs, 9H), 1.02 (2xt, }=7Hz & 4Hz,
3H). MS: 348 (M-+Na)

A solution of {(S)-1-[hydroxy-(5-triflucromethyl- 1,2,4-oxadiazol-3-yl)-methyl]-propyl} -
carbamic acid tert-buty! ester (3.6g, 0.011 mol) in methylene chloride (15mL) was treated

20 with trifluoroacetic acid (8.53mL, 0.111 mol) and stirred at room temperature for 3hours.

Solvent evaporated under reduced pressure to give (S 1~2—amino-1-(5~t1iﬂu6rometh11-l,2,4-

1-ol; compound with trifluoro-acetic acid as a brown oil (4.42 g)

(mixture of diastereoisomers). 1 NMR (CDCl3): 8.22 (bs, 2H), 7.04 (bs, 1H), 5.14, 4.90
(d, J=4Hz & THz, 1H), 3.40-3.28 (m, 1H), 1.64-1.37 (m, 2H), 0.80 (2xt, J=7Hz, 3H).

25  MS: 226 (MH")




OH (4) 1(S) 1- 1Hvdroxy (N-hydroxycarbam m doyl -methvll-prqpel,}: sgjgpam
acid terév but ester 2 A solution of

(2- cyano* %/‘197 2- hydroxy-et hyl)-carbami c acid tert-but PCTASPAF6394 9. 53¢,
44mmol ) in nethanol (80m ) was cool et to OC and treated successi vel y wWth
hydr oxyl am ne hydrochl oride (3.05g, 44mml) in nethanol (80m ) and 25%
sodi um 14 June 2006 WO 03/ 0421REFERENJIDP4 36396 64 net hoxi de solution in

met hanol 0 mL) ter stlrrln at OCfor 5 mnutes the reaction mxture
stirred 1 adzang ten -1 o A itk

g \ iflldre- r esi due
was partltloned bet ween et hyl acgé&itcgc%nd wat er. The organic | ayer was
separated, dried (MySO4) and then evaporated under reduced pressure. The
residual yellow oil was 5 subjected t@Hmplc, eluting with a m xture of
et hyl acetate and hepta {#d_g %{(S) 1- :
f bvdr oxv- ( N- hydr oxvcar ba yl\fi P opyl | -carbamic acid tert-butyl
ester (3.59) as white solid. Ms: I\/§H+) 48X - f
Hydr oxy- ( N- benzoyl oxycar bam m do-y)zf- metNwldy - propyl 3 -carbanmic 10 acid
tert-butyl ester (3) A solution of
{1-[Hydroxy- (N hydroxycar bam m doyl ) - met hyl ] - propyl } - car bam c aci d
~tert-butyl ester (2) (2.5g, 10mmol) in dichloronethyl (125ml) was treated
~with lb)eﬁz&ﬂll@lonarfi{CS)(1|1[113@9XY-®1M0)KYC33Eﬁiinﬁtlihyl)4nghyl]-piopmc}iLc)arbahﬁB&id 1. 37g,
| Omo a rie am 1.35n0L, | | .and stirred at room

t enper af‘?f{’]g %f/’? %1% %ﬂﬁ“‘%‘gn F‘é@t&t‘?r@r(smWﬁ?'@aM@Wﬂ%ﬂmmdgﬁQ ur at ed
. sodi um [ 2EINRACN34: I nd then
evaporat@ ed under %gcﬁ%h%%gsaggggdqﬁrhgﬁlﬁrgm %@a%ﬂs ﬂgtg\éﬁ-éag{,\}agﬁﬁﬂg
eI ut i nngA'n?!tShmn%es rSobtehyévamrated unde? rélueéd/pressoyd and clet arbde \aiiﬁubj%ﬁﬁedttﬁ m xture

dr.ox enzoy] oxy.car ba doyl ) - met hyl ro -carbam c
boi B ¥ CAbs A hy CaG it 5 SR iy cotinl Anq beD s o ZE (Shi-
2- Am nof@-eftﬁflﬂ @ﬂﬁkﬂdﬁazbl-?r-’vﬂJ}Rfﬁfb‘,iskrgﬁ&hvl"lg—pfgnm bRl Q) terPButyl ester as
a yellow solid (406 mg) (mixture of diastereoisomers). |H NMR (CDCl3): 4.98-4.72 (m,

2H), 4.00, 3.88 (m, 1H), 3.64, 3.45 (bs, 1H), 2.89 (2xq, J=7.6 Hz, 2H), 1.69 (m, 1H), 1.47

(m, 1H), 1.45, 1.39 (2xs, 9H), 1.44-1.36 (m, 3H), 0.98 (2xt, J=9Hz & 7Hz, 3H). MS: 308
15 (M+Na)

A solution of {(S)-1-[(5-ethyl-1, 2,4-oxadiazol-3-y1)-hydroxy-methyl]-propyl}-carbamic

acid tert-butyl ester (214mg, 0.751mmol) in methylene chloride (5SmL) was treated with

trifluoroacetic acid (0.578mL, 7.504mmol) and stirred at room temperature for 3hours.

Solvent evaporated under reduced pressure to give (8)-2-amino-1-(5-ethyl-1.2.4-oxadiazol-
20 3-ybh-butan-1-ol irifluoroacetate, a mixture of diastereoisomers, (224mg) as a brown oil.

MS: 186 (MH*). 1H NMR (CDCls): 8.10-7.33 (2xbs, 3H), 5.24, 5.07 (d, J=3.5Hz &

5.5Hz, 1H), 3.7, 3.62 (bs, 1H), 2.91 (2xq, J=7 Hz, 2H), 1.78 (m, 1H), 1.76-1.40 (m, 1H),
1.39 (2xt, J=7Hz, 3H), 1.02 (2xt, J=7.5 Hz, 3H).

25 REFERENCE 15
S)-1-[Hydroxy-(5-thiophen-3-yl-1.2.4-oxadiazol-3-vl
tert-butyl ester

-carbamice acid




A solution of (3) (1.5g, 4.3mmmol) in diglynme was heated at é@P&id%a
mcrowave =~ reactor (Smth Creator, S00219) for 40 m nutes. vent
evaporatwgoar%%? vacuumin Genevac Evaporator at 80C f oPCBHEW3$3%0 gi ve a
brown solid. This was taken in 25 di®hl oromet hane (40m) and treated with
trifluoroacetic acid at roomtenperature for 2 hours. Solvent evaporated
to dryness under reduce ressure, crude taken in water, washed wth DCM
aqueous | ayer basified w 1M NaOHOSIol uti on and extracted with

di chl oronet hane. Organi c”lmyer {@Iri ed over and evapor at ed under
reduced pressure to give- \ﬂ»rﬁ no-t"-
1. 2. 41oxadi azol - 3-yl) - but an- lI- ol ;300 ) aNpalLe brown 30 solid. 1HNWR

(CDC13) 8.14-8.10 (m 2H), 7597?’47 (N~ .83 & 4.65 (d, J= 5Hz, 14
June 2006 WO 03/042197 PCT/ US02/ 36396 65 1H) 3.18-3.05 (2m 1H),
1.71-1.20(m 2H), 1.05-0.97 (2Xt, J= 7.2Hz, 3H). REFERENCE 13
(S)-2-Amino-1-(5-trifluoromethy|-1 2 4- oxadl azol - 3-yl ) -butan-1-ol conpound
Wi th tr i pusBensioncd t(D- laBiydroxys@i-hydrotycabamimidoyl)-methyl]-propyl} -carbamic

tert - pur Eeplpl et S YR A SR ool ted bl RbboteBt o o

trifs uorclmﬁdé (1045509 . ominody dndariéByBahiik1. 3@mﬁ§mﬁ%&) IpFHReRL R &Tate,&QPC in a

mcrovvave peactor (Smth Creator S00219) for 7 mnutes. Sol vent
evapor atléd Qlﬁbfb'?’@@dﬂ%é%h&@%ﬁ@%ﬂ?d%ﬂ@é%ﬂ%S ﬁabe:ﬁwbmmcatehmder fl ash

chr omat e acet a d. ne to give
{(S)-1- ?%i\'}lgg&] re‘s?ugé tri fﬁgﬁlg}l%% f’ tegqﬂ f@ﬁ‘é&*‘?ﬂﬂ? Pﬁﬁy ‘!’] {')71‘ zJbr opyl }-

car bani mxmredot ethyt fetaed ans ﬂﬂ%)ta% e gbfeog(g%égh%&oﬁigﬁfma%&mséglqr§?!4

di ast er eoi soner s% 15 1H NI\/R 4.65 (bd,
'J 7HZ kpdiazgl- 1 ]-msenydcarbam .| acid . I@t-butyp (ester, 1141) mixituse2- af 32 (m

37(2xs 911 1.02 (2xt,, J= 7Hz & 4Hz, 3H). Ms: 348 (MrNa) A
soI bQI o laatpreo:somers, (144 mg) as a brown solid. 1HI\II\/J!R(CDCI?,) 8.21 (m, 1H), 7.66 (m,

Cr bam Eﬂiﬁf%ﬁ’r\aﬁ?ﬂ&m 3@@%% o bl 25D o R 3183 (bmhchdbcior | 6o |
St 1r o T 2Ph G2 EE g, P! SRAF O e o bl 38 oMb T etiucea

pressure to give (S)-2-am no-1-(5-trifluoronethyl-12 4-

REFERENCE 16
-2-Amino-1-(5-thiophen-3-vl-1.2.4-oxadiazol-3-v1

HzN\/l\‘/N S
e P

By proceeding in a similar manner to that described for Reference Example 9 above, but
using there was prepared (8)-2-amino-1-(5-thiophen-3-yl-1,2.4-oxadiazol-3-yl)-butan-1-ol.
1 NMR (CDCl3): 8.24-8.18 (2xdd, J=1Hz & 3Hz, 1H), 7.69-7.62 (2xdd, J=1Hz &

20  J=5Hz, 1H), 7.43 (dd, I=3.0Hz & J=5.0Hz), 4.88 & 4.70 (2xd, J=4.4Hz, 1H), 3.27-3.11
(m, 1H), 3.05-2.45 (bs, 3H), 1.74-1.21 (m, 2H), 1.02 & 0.99 (2xt, J=7.5Hz, 3H). MS: 240
(MH").

15 -butan-1-ol

REFERENCE 17




oxadi azol - 3-yl)-butan-1-ol: conpound with trifluoro-acetic 1@3’39 g&) br own
oil (4.42 g(%) émxture of diastereoisoners). 1H NVR (CDC 3): ) (66l ,
211), 7.99%0042197) 5 14, 4.90 (d, J=4Hz & 7Hz, 1H), 3PATABIE®3Yem 1H),
1.64-1.37 (m 2H), 0.80 (2xt, J=7Hz,%8H). 25 M5: 226 (MH) 14 June 2006 WO
03/ 042197 PCT/ US02/ 36396 66 REFERENCE 14

S)-2-A | ‘ ith
'Erl)f I uo;noE@acg-llg%Eggl%’234%%1&1 bt e 2harSQTRAYRY W

{(S)-1-[ hydroxy-(N-hydroxycar bam buybgdetgr- met hyl ] - propyl } - carbam c aci d
tert-butyl ester (525ng, 2.13mmol) in dioxane (5nlL) was treated with

propi oni ¢ anhydride (0.300m, 2.34mmol) and heated at 150C in a m crowave
reactor (Smth Creator, S00219) for gm'nut es. Sol vent evaporated under
reduced pressure and the crude subjected to 10 flash chromat ography
eluting with a mxture and heptane to give {(S)-1-

[ (5-ethyl-1.2, 4-oxadi azgh<3-v ydrexy- - propyl)-carbam c acid
tert-butyl ester as a’ygllowlsolid:z(406 ) xtnure of diastereoi soners).
IH NVR (CDC13): 4.98-4.7Z (m 02H)//4 00, O3~ (m MH), 3.64, 3.45 (bs,
1H), 2.89 (2xq, J=7.6 Hz, 2H), 1.69 (m 1H), 1.47 (m 1H), 1.45, 1.39
(2xsg 9H), 1.44-1.36 (m 311), 0.98 (2xt J=9Hz & 7Hz, 3H). Ms: 308 15
(MtNa) A solution of {(S)-1-[(5-ethyl-

2, 4- ox adi shition 3£ (8))3-festbutrKycais Mhiindoz-ﬁ Xy-p@iBRM id tyl ester
(214ng, 0, 751mmol ) in ne?jr’\{y?eng?chl ori df'e)(M‘bSyr‘r‘EéjH Ire(gt@(ggj 1\?\?{1- (Qy

trifl uo%ﬁ&yﬂ@xﬁﬂwl?m%ﬁﬂ 87, %bimml))m die ommerth@d (ﬁhnlu)owsmcd:)er ature

f 3h d duced 2- -
O (o ob e and YRR AS Riese 8P SR GoRS oo L doBaSrmtad & T

t E ddedsih | H NVR
Tl e e e oAl SRR 1
3. 620 ( bavhilg preming 61 15°Ceand stireed aﬂzqonmebnpemnﬁsfc(ms hédrs) Thelreddiod it 1H)

1.39 (2xt =7.5 . .25 REFERENCE_15
( was f‘itere'c_l'z the @sm was%ed (ﬂ%'ee tlmcs with dlchlorgix)nethanc (50mL), the filtrate

evaporated under vacium to dryness and subjected to flash column chromatography eluting
with 10% MeOH in dichloromethane to give a foam (3.51g). A portion (340mg). of this
material was dissolved in .tetrahydroﬁlran (1.5mL) and the solution was heated in a
15  microwave reactor (Smith Creator) at 150°C for three minutes, cooled to room temperature
then evaporated under vacuum to dryness. The residue was subjected to flash column

chromatography eluting with 5% methanol in dichloromethane to give {(S)-1-[(3-ethyl-

1,2.4-oxadiazol-5-y1)-hydroxy-methyl]-propyl}-carbamic acid tert-butvl ester as viscous
oil (236mg). MS: 308 (M+Na™).
20

REFERENCE 18




{(S)-1-[Hvdroxy-(5-thiophen-3-vl-1.2 14 Tune 200
4- oxadi azol -3-vl)-nmethyl]-propyl)-carbam c acid tert-butyl ester QLA? June
2006 WOMEIPRP42P97 PCTI US02/ 36396 67 X OH Y O N-.0 A sREFANE6390f
((S)-1-[hydroxy- (N hydroxycarbamni mi d®&yl)-nethyl]-propyl}-carbamic acid
tert-butyl ester (2.4g, 9.7mvol) in dioxane (15m) was treated with

t hi ophe 16 am ne (1.36n1,
9. 8mol ?@gﬁgﬁ&ﬁwr{é ult(]i Qﬁ.gg? gé%l%@%ngSWd}ox etmg}di%gmth Creator,
S00219) chdramiSacii tuntt-hmyl eSte (267g, @2 3Pomedlpiil dicklstomethankiGothIymegsure. The
resi due was su%ﬁﬁed to, flash chromatogra hy el uti ng with a mxture of

ethyl adBflgdv giopestis apid (4Pmk) apdshe mix axsfirfed af F08hhen- 3-y1-1 2 4-

oxadi az gagrq est er m xt ure
of 10 d?%nslﬁee%ﬁlg%ﬁ fggtrlr@ﬂél] @fj%lu})? fgso@ngdtésjdo %ic;ilo-ll?%teﬁ{ﬁﬂ %Mﬁ: 8.21 (m
1H) , 57. Gfidémryacmirhito dl?néb@ the rebidpe wﬁhsa&sélvs&ddrchl&kﬁneﬂﬁnsersﬁi@%em 2H) ,
4.10-3.85 (2xm 1H), 80145 2 146&138(2xs 9H), 1.01 & 0.99
(2xt, jihe 1on3ygs. trq%{g withP aynat 6,@2); SThis mixture was

S)-2-A t - ol OHB
f)rZ)ceed:g}r{gg?%\ﬁgérgltgnhﬁé}%%a%ﬁﬁg% ﬁﬁg%%g’s@%ﬂ?be%ﬁ thglbtfqﬁrence Exarrpl)é 9
above, kimhlorumethgnd: inethenolagd pvappaitebunder vacuum to gwc (S)-2-amino-1-(3-

(S) - 2a ? %5'[[’”0 hen- 3-yl -1, 2, 4- oxadi azol - -butan-1-ol. 1H NWR
(CDClB) thyl-}.2.450%adiazo %dl)-by%%awm}ﬂ dlaﬁtemnvr%@ 262xdtH NMRHz & 20

3 o8y @m)zw]}%p&a‘“@ggﬁ%J bﬁ{zﬁ%@ﬁﬁ 8‘%{)&&% Z‘?J("é?d A (2xt

J 7.5Hz 1, 1200t BEFEIRENED, 0.38 b, IUNMRALS 18 042197
PCT/ usoz/a;%%m%swt’ '9ED, 0.88 &, 3m). M)

EXAMPLE 1
Morpholine-4-carboxylic acid {2-phenylmethanesulfonyl-1-{1-(5-phenyl-
15 : 1.3.4}oxadiazole-2-carbonyl)-pentylcarbamoyl]-ethyl} -amide
(Compound 1)

To a stirred mixture of 2-[(morpholine-4-carbonyl)-amino]-3-phenylmethane-
-sulfonyl-propionic acid (135mg, 0.37mmol), 2-amino-1-(5-pheny!-{1,3,4]Joxadiazol-2-y)-

20 1-hexanol TFA salt (135mg, 0.36mmol), prepared as in Reference 1, and HOBt (66mg,
"~ 0.43mmol) in MeClzl (Sml), was added EDC (103.6mg, 0.54mmol) and

N-methylmorpholine (0.4ml) at room temperature. After stirring for 14 hours, the reaction

- mixture was extracted with ethyl acetate. The organic layer was washed with saturated




“then ev

{(S)-1-f(3-Ethyl -1, 2, 4- oxadi azol - 5- vl | - hydr oxy- nmet hyl | - nr ogyly} - ¢ am c
acid tert- bu 1 ester OH11 Of O'N A solution of HXJhneCfd'OB

(S) - 3- t eMABPHRY car bonyl ani no- 2- hydr oxy- pent anoi ¢ aci d PETABH/I6792 Mol )
and N-hydroxy- propi onam di ne (1.87g,721.5nmol) in dichloromet hane (50m)
was stirred at OC and N-cycl ohexyl carbodiim de-N -nethyl polystyrene

St o0 Nage0s; Yine, BBty MESO, 3R Eoncbirfl TrBRdiqk VasiBRui B et o0 T e

a1 00 i epRAAH i ankOfrafl RO Viess mbioliBAALABI A Ty (1RBdpbi gL he

resin washed three times w th di chl or omet hane e

e\éapor atlﬁl@nﬂf[éiéﬂllm@élamh' 2E3d)-meﬂl’yHm@hdrbsm(t;ﬂ?ﬁf;ﬂﬂ@lnwﬁimkulba&lwﬁyl)- f
t . t.i i 09 i i t t [

o oyl DsofieiBasas® Wl b Rl Ry o1 o' veadi vao ved Tno s o oA
t et r ghydr of ; he.i $ @] _f.i S5k ¢l
eacror Ot & piiohdod-kabihiichid o ¢ HBRRRSNERAAY1 Bl SV e
t enper atroetbyl]-phesplcabapoyldtZephenybiethanaculfonyl-ethy)ymeids (150he, 0.2Sintol), was
G ot or HARIRERE, SR Teasyth BRI odingne 8zmma: Qs mmaDyt joom
0oy Tepftkhiy i WM BN b Sl phsRbdd Nt 5 53 Rarfto 3 03¢ Qfea. ©' !

S) -2- Am - - =1. - i -5- - Az | =0l 14 2006
W0 037 048 e DK i 4, Feal Bl s it e Gk it mcctle, ot ©

((S)Oi - [Wigr terirteydriel withMpg adi sdd ebndenirhtyd. NYis eiudwhd il figdvaydilica geRr bani c

acid tert-butyl ester (3.67g, 12.87mol) in dichloronethane (50nm.) was

- treat ed columin dhrdnidtegraphy deyiek] marpholing-4@mhoxglicacid € -phentyimiahanasfoayly r ed at

room tenperature for 1 hour. The reaction m xture was diluted with tol uene
dﬂﬂéﬁ@ﬂ-fl.3,410xadiazole—2—carbonvl)—nentvlcarbamovﬂ-ethvl}-amide (84mg); H1

NMR(DMSO-d): 8.71 (1H, d, J=6.6Hz, NH), 8.12-8.05 (2H, m), 7.75-7.59 (35, m), 7.38-
7.36 (SH, m), 7.04 (1H, d, J=8.1Hz, NH), 5.12-5.01 (1H, m), 4.8-4.65 (L4, m), 4.47 (2H,

15 s), 3.58-3.46 (4H, m), 3.35-3.2 (6H, m), 2.05-1.85 (1H, m), 1.8-1.65 (1H, m), 1.5-1.2 (4H,
m), 0.87 (3H, t, J=6.9Hz, CH3); MS: 596.8 9M-1), 598.6 (M:+1).

EXAMPLE 2

Morpholine-4-carboxylic acid {2-(2-difluoromethoxy-

20 pyridin-3-y1-[1,3.4Joxadiazole-2-carbonyl)-pentylcarbamoyl]-ethyl } -amide
{Compound 2)

OYF
F

. S//—OO
0 lr?
M A o =
H,C




5 under vacuumto dryness. The residue was dissolved in di gglJ o%%hane
(75m.) and the solution was treated with MP-Carbonate (3. 79 6.0 g).
This m xVQ%@ %87 stirred at room tenperature overni ght, PEREROFI6RWer ed,

t hen washed with 10% di chl or omet han@ net hanol and evaporated under vacuum
to give (S)-2-amno-1-(3- ethyl- 1,2, 4-oxadi azol -5-yl)-butan- 1-ol, a

m xture of di astereoners, (2.26g). 1H NMR 10 [(CD3)2SQ: 8 4.61 and 4.54
(d, J =5 1H), 286(m1H) 2.71 (q, J=8Hz, 2H), 1.6- 1.0 (2xm 2H),
1.22 (t, J —T8Hz a3H;tnrc;l g8mixture3H)of w-wmmmmmwbonmma Zo-

Mor ohol | box J nmet h Lfo henyl - 15

1,3, 41054 |°zra°zng? ﬁ%ﬁ@ﬂ“ﬁ*ﬁ%‘?ﬁ’@?fe ’rOB'é‘r?Ban (?agﬁﬁﬁ’rb}isé‘ﬁ?‘?}b 2- bu%d 1) [
H3C To @ diﬁ-@l zux@dail--- -

2- [(WDFSh_g in ngar b%{@% oar%yrll)ohe-x%n éﬁégﬁ%glttlgg)r%éqmgétqﬁ?ony} %re%pl oni ¢ acid
(13547, as)ne%fmnqe 2,and t(ﬂémgr(pmn-lil M&14)(bmbowazalde@EPIC) (72fagl - hexanol

TFA salt 135 36mmol ), prepared as in Reference 1, and HOBt (66ny,

0. 43mof3 mmﬁfg@@ Nmethylmogpholine (b 2mBpCrqond Sngrepture, Mmﬂlr)'lngrfat 14

N-net hyk tr atu After. |rr|n 0

hours, ﬁ'ﬂ%g@%}g %ﬁl%x%a@xm%gdgx ﬁ?gtgy tﬁft ThE pigghic ‘ﬁffse or gani ¢
llayer wadthwatinged WaHCGR beihatditd With MRS 02008 colbernPaleds 243 Fediful/ W02/ 36396
70 NaHCO3, brine, dried with MgSO4 and concentrated. The residue was

s u b j ect eldajmﬁedstnlsﬂma gebadlumn bhmmmographﬁtwgelﬂphmphﬁlrwtebaiboxyhc acid (1-

T 300 o B iy e Drty b reregp B ana ey learbamopt-2-o-
zm?e”‘%%‘éﬁc"&%@ﬁ’ﬁé@%fﬂ% oxﬁ@%n%%ﬂﬁfﬁfd%ﬂﬁﬁwoxy PR Meffioto °°°©
1, 3, 4] oddixzol - 2-yl ) -
o-25mor ) Msedis o lnadt ikt Sasiint] vl pasiok rane
Sat ur ot et o B sp AR A A A RlmRltab s By pte 0T
reatd i of6migx0.084mmal), imdie@bt(Eall)ywidtratddyittDedsaNIatin pesdtithne (53.4mg,

0.12mmol} at room temperature. After stirring for 1 hour, 5m! of saturated NapS703-
NaHCO3 were added. After a further 0.5 hours, the reaction mixture was extracted with
ethyl acetate, washed with brine, dried with MgSO4 and concentrated. The residue was

purified with silica gel column chromatography to yield morpholine-4-carboxylic acid {2-
20 (2-difluoromethoxy-phenylmethanesulfonyl)-1-[1-(5-pyridin-3-yl-[1,3.4]oxadiazole-2-

carbonyl}-pentylcarbamoyl]-ethyl}-amide (45mg); H! NMR(DMSO-d): 9.247 (1H, d,

J=2.2Hz, NH), 8.86 (1H, dd, J=1.7Hz, ]=4.9Hz), 8.7 (1H, t, J=5.9Hz), 8.5-8.45(1H, m),

7.73-7.68(1H, m), 7.5-7.4(2H, m), 7.3-7.2(2H, m), 7.1(1H, t, }<73.9Hz), 7.05-6.9(1H, m),

5.12-5.02(1H, m), 4.78-4.66(1H, m), 4.53(2H, s), 3.55-3.45(5H, m), 3.32-3.26(5H, m),
25 2.05-1.85(1H, m), 1.8-1.6(1H, m), 1.45-1.2(6H, m), 0.87 (3H, t, J=6.9Hz, CH3);

MS: 663.4M-1), 665.4(M+1).

EXAMPLE 3

Morpholine-4-carboxvlic acid {2-o-difluoromethoxyphenylmethanesulfonvl-1-[1-(5-(4-

30 - pydridyD)-1.3.4]Joxadiazole-2-carbonyl)-pentylcarbamoy]]-ethyl} -amide




10 with brine, dried wth MgSO4 and concentrated. The re5| g V\@%O()%urlfled
with silica gel colum chromatography to yield norpholine-4-carboxylic
aci d {2-WRMPEHET hanesul fonvl - 1-f 1-(5-phenyl -f PCT/US02/36396

1, 3. 41oxadi azol e- 2- car bonyl ) - pent yl c& banoyl | -et hyl }-anmi de (84ng); Hi
NNR(DIVBOd) 8.71 (1H, d, J=6.6Hz, NH), 8.12-8.05 (2H, m, 7.75-7.59 (3H,
m, 7.38- 7.36 (511, m, 7.04 (]fng, &g)IHz NH), 5.12-5.01 (1H, m,
4.8-4.65 (1H, m, 4.47 (2H 15 S 3746 (4H, m, 3.35-3.2 (6H m,
2.05-1.85 (1H, m, 1.8 : 1512(4H m, 0.87 (3H, t,
J=6.9Hz, CH3); Ms: 59 Ml 598 6 (M+l). 20 EXAMPLE 2

Mor phol i ne- 4- car boxyl | d

{2-(2-difluoromet hoxv-
4| oxadi azol e- 2- car bonyl ) - pe
H3C7 14 June 2006 WO 03/ g4

hanesul fonyl )-1-[1-(5- pyridin-3-vl-11 3
W car bamoyl ] -et hyl }-am de (Conpound 2) FF O
USOgf 36396 71 To a stirred m xture of

2- [ (nor phol i ne- 4- car bony -am - 0-
di fl uor onet hoxyphen ol C ac) 105. 5ngy, 0. 25mmol),
2-am no-1- (5-pyri -yl - 1,3 4] oxpdi azyl - n-1-ol TFA salt

ende 2,\a HOBt (46ng, 0. 3mmmol)

(101. 6ng, 0. 27mmol p epargd 5
38m7@f) an met hyhnor phol i ne

in MCl2 (5ml), was ded EDC (73ny,
(0.2nl) at roomtenperature. After stirfing for 14 hours, the reaction
m xture was extracted with ethyl acetate~The organic |ayer was washed
Wi th saturated NaHCO3, brine, dried wth MgSO4 and concentrated. The
resi due was TQubj ®ect etétmdo sinbitoe gedf cdd- {(mnrpﬂulmamcmgioasﬂ)wﬁlﬂo]yj—el d

150 7 oot RS e ik st pompaitady (4 Shes 0 cbmmal, 2-atnio-1-
di f I s10r m Wﬁ@&]ﬁﬁé&&eﬁz%tﬂﬁ%oﬁtfm L FuslGie (CEIhol) NRepbP- 4 (M 1),

667.0 1
as above, and HOBt (121mg, 0.79mmol) in MeCly (5ml), was added EDC (1 90mg,

0.99mmol) and N-methylmorpholine (0.4ml) at room temperature. After stirring for 14
hours, the reaction mixture was extracted with ethy! acetate. The organic layer was washed

with saturated NaHCO3, brine, dried with MgSO4 and concentrated. The residue was

10 subjected to silica gel column chromatography to yield morpholine-4-carboxylic acid (1-

| {1-[hydroxy-(5-(4-pyridyl)-[1,3,4]Joxadiazol-2-yl)-methyl]-pentylcarbamoyl}-2-o-difluoro-

methoxyphenylmethane-sulfonyl-ethyl)-amide (430mg); MS: 665.4 (M-1), 667.2 (M+1).

Morpholine-4-carboxylic acid  (1-{1-[hydroxy-(5-(4-pyridyl)-[1,3,4]oxadiazol-2-y])-
methyl]-pentylcarbamoyl}-2-o-difluoromethoxyphenylmethane-sulfonyl-ethyl)-amide

15 (400mg, 0.6mmol), in MeCl, (5mlj, was treated with Dess-Martin periodinane (330mg,

0.78mmol) at room temperature. After stirring for 1 hour, Sml of saturated NayS503-

NaHCOs3 were added. After a further 0.5 hours, the reactioﬁ mixture was extracted with

ethyl acetate, washed with brine, dried with MgSO4 and concentrated. The residue was

purified with silica gel column chromatography to yield morpholine-4-carboxylic acid {2-

20  o-difluoromeythoxyphenylmethanesulfonyl-1-{1-(5-(4-pyridyl)-[1.3.4loxadiazole-2-

carbonyl)-pentylcarbamoyl]-¢thyl}-amide (148mg); H! NMR(DMSO-d): 8.88-8.82

(2H+1H, m), 8.02-7.97 (2H, m), 7.48-7.45 (2H, m), 7.27-7.24 (2H, m), 7.1 (1H, t,




Mor phol i ne- 4- cal azboxylic acid (1- { 1-[hydroxy-(5-(3-pyri Ciﬁ'ﬁmézd%?’ 4]
oxadi azol - 2- - met hyl ] - pent yl car banoyl)

-2-0-di le?oq:’f? 'ﬁoxyphenyl met hane-sul fonyl -et hyl ) - am de PCH/USBBIGI6
0.084mol ), in MCl2 (5nl), was treaftded with Dess-Martin periodi nane
(53.4ny, 0.12mmol) at roomtenperature. After stirring for 1 hour, 5m of
sat ur al crabeeR o 0w OB s o2 adiadn, A£G B 43a5hour s Sy cdhe
reaction mxture was extracted with acet Wwashe 50r| ne,

dri ed wil4 Whsm), Zhu3.2E0k.em). 256ld85 ([Hem),elss-dmié (¥#sm), As-1.2(4H] ), 0/87si | i ca

gel col i ne-4-carboxylic acid 12 20
(2-difl mbﬁg?ﬁgﬁﬁﬂgﬁgzwﬁe&%%@%%&f Iy 1- (5-pvridin-3-yl-[1 3

4| oxadi azol e- 2- carbonyD nentyl carbanmo+l | -et hyl }-am de (45ng); H
NI\/R(DI\/SOd) 9.247 (1H, d, J=2.2Hz, NH), 8.86 (1H, dd, J=1.7Hz, J49Hz)
8. 795(1H, The5 fdidain |§ CobpBurid( Ware Pre argd @ ﬁ'le6%{e%ﬁb'dsnhescﬁbe'ﬁ' ?an(f (2H m,
7.3-7.2(2H r?i 7.1(1 J 73. 9Hz) 7p 6.9( 1H, ,  5.12-5.02(1H, rr)
4.78-4. 636(3@]4 fFﬁ)abOZWSS(ZH s), 3. 55 3. 45(5H m, 3. 32 3.26(5H, m, 25

55 2 bty G bt

12 o di fL,uatioemlhpokel th ) fiakolf2-1)-CihylcArbamoyl]-ethyl
nydri dvl) - 11 3. 4] oxadi Z(%ygﬁz %girigm nlen(%vl c?;lr bgm)y moygte yl}} am de 14

June 2008udenp 03/ 042197 PCTIU802/36396 72 To a stirred mixture of

2-[ qgor phol i ne- 4- car bonyl ) - ani no] - 3- o-

di f ['uor onet hoxyphenyl net hane- sul f onyl - propi onic acid (278ng, 0.66nmmol),
2-amno-1 5 (5-(4-pyridyl)-[ 1, 3gthax@sck azol - 2-yl)-1-hexanol e TFA salt
(248ng, 0.66nmmol), prepared _as above, and HOBt (121ng, 0.79mmol ) in MeCl2
(5mM ), wastHHdXH arpaxohiggcid b9 byl M apyl- NS A atbongl){ 0. 4ml) at
roomtemmrMUr (AP eaM|onn1MUrevms
extracted with i Sgar & o , I with saturated
NaHCO3, brine, dried mnth NgSO4 and oncentrated The resi due was 10
subjected to silica gel colum chronptography to yield

nor phol i ne- 4-carboxylic acid (1- { A~hydroxy-(5-(4-pyridyl)-]

1, 3, 4]oxad|azol 2-yl)-methyl]- pentylgarbanoyl} -2-0-di fl uoro-

Satbacs

A mixture of 3-(2-methylpropane-1-sulfonyl)-2-[ (morpholin-4-carbonyl)amino]-propionic
acid (163mg, 0.507mmol, Reference Example 5), 1-hydroxybenzotriazole hydrate (75mg,

15 Stepl

0.558mmol), N-cyclohexylcarbodiimide-N’-methyl polystyrene (1.93mmol/g, 289mg,
0.558mmol) and of dichloromethane (5.0 mL) was stirred under nitrogen at room
20 temperature for 10 minutes. A solution of (8)-2-amino-1-(3-cyclopropyl-1,2,4-oxadiazol-
5-yD-butan-1-ol (0.507mmol, Reference Example 10) in of dichloromethane (2mL) was
added and the reaction mixture stirred at room temperature under nitrogen for four hours.
Tris-(2-aminoeﬂ1yl)aminepolystyrene (3.40mmol/g, 447mg, 1.521mmol) and an additional
3.0mL of dichloromethane were added and the reaction mixture stirred at room temperature

25  under nitrogen ovemight. The reaction mixture was filtered and the resin washed with




met hoxyphenyl net hane-sul f onyl -et hyl )-am de (430ng); Ms: 6654{1,“%4\/?(?0%, 667. 2
(M+1). I\/brophol | ne-4-carboxylic acid (1-{1-[hydroxy-(5-(4-pyridyl)-]

1, 3, 4] oxXAQ%H2R2D- v ) - PCT/US02/36396

net hyl ] - pent yl car banoyl } - 2- o- di f | uor@net hoxypheny! met hane- sul f onyl -ethyl ) - a
m de 15 (400ny, O.6mml), in MCl2 (5nl), was treated with Dess-Martin

peri odi macidorpBidthage. Edipétietninientaciannmn SRR 6 VidlEmophblate-Btirbsiyneg for 1
hour, 5mil. of e{jgﬁluratﬁf N)?PESZCB- NaHCO3 were added. After a further 0.5
hours, i (ddhydR* i 3erlepropd-Id 2 4laxadiarol vh-methy)-propylsakemoyhs hed wi t h

bri ne, led W i 1 ane d. The resi uri fi.ed wth
silica g%%ﬁggﬂtﬁr?nn ?ﬁ?ﬁ%}ﬁgﬂ%ﬁ@@g&% a3 ag:,yeﬁ%\ygﬁagq.ﬁﬁ@%%gﬁsp acid 12
20 o- di iiM+dHhneyt hoxyphenyl net hanesul fonyl -1-[1-(5-(4-nyridyl)-[1 3

4] oxadi gzol_e-2- carbonyl)-nentyl carbanmoyl | -ethyl }-am de (148ng); H
NIVR(%I\/B P2 8.88-8.82° (2H+1H, 1), 8.02-7.97 (2H, n), 7.48-7.45 (2H, m,
7.27-7. . : 1H,: it 06 , VWO 03/ 97 PCT/ SN2/ 36396
73 J:73§g?4'§w’"fr%9 awbgiy I%lﬁf’”nﬂ"*é‘@@%”%@"’(”fﬁ? @%ﬂx”@ﬁzﬁ&%ﬁ’gm 4.53
(2H, s) me:shsappr@ylaﬁrbamuyl}@me&ysproaa&d@ﬁforgl-eﬂ@x)%iae 8%240hkk) Mvas 1. 8- 1. 65
(1H, m, 1.5-1,2 (411, n), 0.87_ (3H, t, J=6.9Hz, Cl13); Ms. 663.4 (M1),
665. 4 ( Kisgylved;: ichipromigthage €5 puid stypeedeat 9P Era et edqnivalénts ofDessels

describ . QXD £ : haline- 4- ylic aci
152 arer a8 percBRRADL L RCo O s Ico s e Bk indl frogen
[ 1, 100 posrhight 2s0m0- Radtforp s o Jolhr EebbrdtheX 2 a0harcd- ol 8 il oar banoy

]-ethyl}- amide, 10 EXAVMPLE 4 Morpholine-4-carboxylic aci
[ 1- 11- ( ichlpxmagthangyand dissolved thensridueinetind aeatiio nWayhedrvith NafhOasodutibn; 2- 2- met h

| - 1.-eth.1 -amde 15 1 A,n f
3-( ;?ngm%ér%gﬁgﬁ@p et %‘i?yl ?E%-o?%%cr ﬁ'ﬁ%gi‘ﬁﬁs4£h§n§f?35§9yoimﬁl¥?5ﬁd- #bpi oni ¢
aci d ( 163moratdd pdénvamium Reignasc Thiaiant Wa@);ubjéeié&’tgw&lﬁ&ﬁ&B?aﬁl et

ol ystyrene

hydrate (75nmg, . .0.558mmo1), N-cycl ohexyl carbodii m de-N -nethy
(1. 93nmPH siica olutipg with a gradient from 5% ethyl acetate in dichloromethane to 95% ethyl

o

15  acetate in dichloromethane to give morpholine-4-carboxvlic acid [1-[1-(3-cyclopropyl-

1.2.4-oxadiazole-5-carbonyl)-propylcarbamoyl]-2-(2-methyl-propane- 1 -sulfonyl)-ethvi]-
amide, a mixture of diastereomers, (60mg, 24% overall) as a white solid. '"H NMR (CDCl3,

300MHz): § [7.87 (d, J=6Hz), 7.79 (d, J=7Hz), 1H], [6.10 (d, J=6.5Hz), 6.06 (d, J=6.2Hz),
1H], 5.27-5.23 (m, 1H), 4.91-4.85 (m, 1H), 3.72-3.66 (m, 5H), 3.48-3.34 (m, 5H), 3.17-

20 3.05 (m, 2H), 2.42-2.38 (mn, 1H), 2.24-2.19 (m, 1H), 2.15-2.07 (m, 1H), 1.90-1.81 (m, 1H),
1.17-1.15 (m, 10H), 1.01 (t, J=7Hz, 3H). LC/MS m/z=500 (M+H)

EXAMPLE 5
2-methyl-propane-1-sulfonyl)-1-[1-(3-thiophen-2-

25 ' 1.2.4-oxadiazole-5-carbonyl)-propylcarbamovl]-ethyl} -amide

Morpholine-4-carboxylic acid {2-




0. 558nnDI) and of dichloromethane (5.0 nL) was stirred undqy midseRen at
room 20 tenperature for 10 m nutes. A solution of

(S)-2- aﬁ“ﬁgﬁﬂ”%g Tcycl opropyl -1, 2, 4- oxadi azol - 5-yl) - but aRCTASP2/3@96G07mmol
Ref erence Exanple 10) in of di chi or offet hane (2m.) was added and the
reaction mxture stirred at roomtenperature under nitrogen for four hours.
Tris-(2-am noet hyl )am ne pol ystyrenq (3.40mmol /g, 447ng, 1. 521mvol) and an
additional 3.0 of dichloronethang were added and the reaction m xture
stirred at roomtenperature 25 un i trogen overnight. The reaction

m xture was filtered and the resi shed with 14 June 2006 WO 03/042197
PCT/ US02/ 36396 74 dichloroneth &" vaporated under vacuumto dryness to

1- [ hydr oxy- (3-cycl opr ga yI ) yl ] - propyl car banoyl } -
2- met hyl - propane- | y i pal e yel | ow f oam
[LO M5 mlz=502 ( M¢ . rphal i ne- -c rbo acid

(I-{1-[ hydroxy- (3- ,
met hyl ] - propyl car banoyl } - 2- net hyl - pr opane- | - sulfonyl et hyl ) - am de (240ng)

was  di ﬁopmeebcimg of adimildronanet e deat (séribell ifi/Bkagipld Aetbodé bRCusifig 2. 5
equalzg)tf Diéas @wln per.i odi nane %2 63nL of a 15%solut|on in DCM
was adddd)-Z-aming- Lid-thierhieni yil bd dloxediagolss oidmtanglsolk (Referanse Exampladd s t o

roomte j=VecTole ol ved the
resi duerﬂi&ﬁéag:oggﬁ %cet at [e% %I@@y\;ﬁ 2I‘|£i Eg%? @ﬂ?l onT%Tﬁlla%EEﬁ% %?ut ion,

t hen5br iwas praﬁaeedongqjhodnn@haﬁﬂ)owﬂm asid o@-@NadbMpropdne! Lautfeyipd1-@vapor at ed
under v mto ess e residuye was_  subjected to flasﬁ chr omat ogr aphy
“on sili é?el}t% t%a‘é‘aﬁ;]%:&céwpnlf }Bmpgly@@amyllﬁﬁm}am@dm THiX8HE 6f onet hane

0,
{0, 95% il i BB R RSP S L B . LN, Mg 2o

e ?oﬁﬁ?" @tfﬁj‘? g R e BT, et 'nﬁlﬁ@?%&éﬁﬁ%over all)

o whirte-soil 79 (d,
| 3‘57‘3& rnze ﬁzi;l%(lgdllgh% steosm@ 5%§iggf.w§% 51?@[%&@7&1@1}1}@’7@360@ (m

1H) 104 §&D4’5 3(3ﬁ1(m1|531) 331872%(13&}({);1245@ 363114&1}3234 ZZ(lﬁ(rﬁ,H)H) 2007 20 3.05
m ﬂ') @2 17,3224 - Diathd) suf 1%%(?&?5% 3&{%@%«&“1/2_543 1) 1.90- 1. 81

EXAMPLE 6
Morpholine-4-carboxylic acid [1-[1-(3-tert-butyl-1,2 4-oxadiazole-5-carbonyl)-

15 propylcarbamovyl]-2-(2-methyl-propane-1-sulfonyl)-ethyl]-amide

\s—o

e

N-Cyclohexylcarbodiimide-N’-methylpolystyrene (0.526g, Immol, loading 1.9mmol/g)
was suspended in dichloromethane (20mL), 3-(2-methyl-propane-1-sulfonyl)-2-

Step 1




1.17-1.15 (m 10H), 1.01 (t, J=7Hz, 3H). LC/ MB nz=500 (MrH) EXMNRIE 5
Mor phol i ne- 4- car boxylic acid

{2- (2- neYRPORI8bane- | - sul fonyl ) - 1- [ 1- (3- t hi ophen- 2- vl - PETAISH2/36396

4- oxadi azol e- 5- car bonyl ) - pr opvl car baffoyl ] - et hyl } - ani de 14 June 2006 WO
03/ 042197 PCT/ US02/ 36396 75 By proceeding in a si m'I:ar rra%_ner to t2ha|t :
descr i bg@ndrphdhaapdLbohyhameostbpibsic : SHAG; ferdretick BxARHER) 2- V! -

1, 2, 4] o;‘gg]éirgzol -5-yl)- gut an- I]P%*I p( Re?gfle(?l?éz H?&%%e:1 7§&§1|cnst ea o?

(S) - 2- annhHLOBY(8-1d &l GpIowyl)-were addasixamdi the cdacHony Mixtbret was $tined fon26Gt ep 1

(5o el SR BASRE ARG R S deEadE S butan 101 01078, d

hi ophe: ' ) 4 r - &l -anm de, a
Xt ool Rofbrchod ERSNPRTY) fris vedihpox il QAR R TREL. SlieNle L0
NVR $ cDErismiso(iie) Smmol). was ydded and theHnixture sGifed fhr 133®ufAThe rdaefion 7. 91 (d,

=3. : . . J=5Hz. 1 7.22-7.21 1H), 6.11-6,05 (m 1H),

‘é. 35??.2 "‘-zll% “’%ﬁﬁﬁ?‘?& .“§§?f4%“§9°lz 'é?‘d the) filtrgte7gon lé%}f@ﬁfﬁb give gntht)h%l%ﬁz 3 §59 g m
, 3. : , 2. A B =21 0- .

e (7 B P G Sl B

EXAVPL EP®Piisesbampylh€-@-wethilepppine- lagilfdngl}-ethyl]-apfde @r271p) (KCMS Br/z=

4- oxadi azol e- 5; car bonyl )- 15 _

propy! cAFHMFRTI- 2- (27 net hyl - propane-1 -sul fonyl ) - et hyl | - ani de St ep |
N- Qs o? yl carbodi i m de- N - nethyl pol ystyrene (0.526g, 1mml, |oading
1. 9nmol tg%is was suspended in dichl oronethane (201).

3-(2- neny‘;bhqlihé}ﬂada&:oiylmdcid)ﬂ&f{1)-K&t&ﬂb&ﬂpﬁZ,ZQ&@diaé@S%ﬂj—%&:@zmaﬁ}_ﬂ-USO 2/ 36396
76 [ (norphol i ne-4-carbonyl)-am no] - propionic acid . 2429, 0. 6mol ,
r ef er enBOPERaIvHNAYIS2-CamethMeprops: rawfonylD-cduhiramide (R2 E gl akae dissaived he

(25 o Ttk IS 1BHrh RS 0 HesSMegrl o Biane © 4305, kel ves g, 107,
0. 5nmol ThélehetonmiRturxREPitEred)fore HoaAdd 8RR psirel inth d nfARAH dT4gtk@r 5 hours.
S IISCyCéo%ium bicarbonate and saturated sodium thiosulfate solution (1/1, 50mL). The phases
were separated and the aqueous phase extracted with dichloromethane. The combined
- organic phases were washed with sodium bicarbonate solution and brine. The solution was
- dried with magnesium sulfate and then concentrated under vacuum. The residue was

subjected to flash chromatography (gradient from 5% ethyl acetate in heptane to 75% ethyl

20  acetate in heptane) to give morpholine-4-carboxylic acid [1-[1-(3-tert-butyi-1,2.4-

oxadiazole-5-carbonyl)-pro

a mixture of diastereomers. 1H NMR (CDCl3, 300MHz): [7.87 (d, J=6.5Hz) 7.79 (d,

J=THz), 1], [6.11 (d, J=6.5Hz) 6.06 (d, J=6.5Hz), 1H], 5.38-5.30 (m, 1H), 4.92-4.13 (m,
1H), 3.78-3.68 (m, 5H), 3.49-3.33 (m, 5H), 3.24-3.04 (m, 2H), 2.47-2.37 (m, 1H), 2.20-

25 207 (m, 1H), 1.95-1.85 (m, 1H), 145 (s, 9H), 1.17 (4, J=6.5Hz, 6H), [1.04 (t, J=7.5Hz)
1.03 (t, J=7.5Hz), 3H]. [LC/MS m/z= S16(M+H™)]

EXAMPIE 7
Morpholine-4-carboxylic acid {2-cyclopropylmethanesulfonyl-1-[1-(5-phenyl-1,2.4-

30 oxadiazole-3-carbonyl)-propylcarbamovi]l-ethyl} -amide




5 Triamne (1.27g, 5mml) was added and the m xture stirred,for Jachours.
The reaction nixture was filtered under suction and the filtrate
concent r¥P&#3%%i ve nor phol i ne- 4- car boxylic acid PCT/US02/36396
[1-{1-[(3-tert-butyl -1, 2, 4- oxadi azol@5-yl ) - hydr oxy- net hyl ] -
propyl car banoyl } - 2- ( 2- rret hyl - propane-1-sul fonyl)-ethyl]-am de (0.271g),
[LCCMS mz= 518(MtH+)]. 10 Step 2 r phol i ne- 4-carboxylic acid
[1-{1-[(3-tert-butyl-1, 2, 4- oxadi az -yl)-hydroxy-nmet hyl] -
propyl car banoyl ) - 2- (2- net hyl - propaste-| - sul fonyl )-ethyl ] -am de (0.271g) was
di ssol ved in dichloronethane (ji‘}ma d the Dess-Martin periodi nane

e

(0.424g, | mml) was adde the n mxture was stirred for two hours

and then poured into a i xt\ure¥of [sat]ir ay INlS sodi um bi carbonat e and
sat urated sodi um t hi osuPkate sl ufi (i Ly 60pdy).. The phases were
separated and the aqueous phase extracted Wt hl or onet hane. The

conbi ned organi c. phases were washed with sodi ™# bi carbonate sol uti on and
bri ne. ghe solution was dried with nagnesium suI fate and then concentrated
under va&EEJIm The residue was subj ected to flash chronmat ography (gradi ent

i ve rorSsynshi B 0 £ OS8b AR Aot RS MipofhofEH Lpshphll BisbloF"e) O
oxadi az pm@icﬁnmrdj(dﬂi;ﬂn‘g @BopnhchRbfranyé Exangle 4§Tm1thylﬁﬁ@¢lﬂ<§1ﬁie (o
a mxture of diastereoners. 1H NWR CD813

- sul
333 )}’/"ﬁ% 4 ggbemﬂ%mﬂolmywbod@w% 200400 meshicross émkeslfeﬂst) 6. 06

519 3. 4%@%5?““@@? e o hg, Bendngt1 Soduhdy Bloadi e 3,°0 7 o
(m  1H) rooin @mpdratie fanlohhi)mteﬂm«(am%tﬁ)smmﬁﬂ)(whs ada&tﬁhzwecﬁaj)(wp[ 1.04 (t,
- J=7.5Hz M5 mlz= 516( MrH+)] LE 7

I\/br phoI }ﬁ@“;!!"i'&%‘lﬁhml‘llez %8?(%1:11{25% é;ﬂc[lj BBl nEgBman b343mamgl, Referenges- nhen 1 1

03/ 042 18%%}1% %‘6‘3%@%“’)‘9@{%{}3 k’f”? SRAOPY dookt ihlper e A etifpnl W€ 2006 VO

10 trisamine from Argonaut Technologies (413mg, 1.549mmol, 3.75mmol/g loading) was

added and the reaction was stirred for another 3hours. The mixture was filtered and the
filtrate was evaporated under reduced pressure to give morpholine-4-carboxylic acid (2-
cyclopropylmethanesulfonyl-1-{1-[hydroxy-(5-phenyl-1,2.4-oxadiazol-3-vl)-methvl]-

propylcarbamoyl}-ethyl)-amide as an orange solid (183mg). MS: 536 (MHT)
15 Step2

To a solution of morpholine-4-carboxylic acid (2-cyclopropylmethanesulfonyl-1-{1-

[hydroxy-(5-phenyl-1,2,4-0xadiazol-3-yl)-methyl}-propylcarbamoyl}-ethyl)-amide (183mg,
0.34mmol) in methylene chloride (10mL), Dess-Martin Periodinane (200mg, 0.47mmol)

was added and stitred at room temperature for 2hours. The reaction mixture was washed

20 with a solution of Na;S,0; in water (0.26M), saturated bicarbonate, and water, dried over
- Na,SO; and concentrated under reduced pressure. The residue was subjected to flash
chromatography eluting with a mixture of ethyl acetate and heptane to give morpholine-4-

catboxylic acid  {2-cyclopropylmethanesulfonyl-1-[1-(5-phenvyl-1.2.4-oxadiazole-3-

carbonyl)-propylcarbamoyl]-ethyl}-amide, a mixture of diastereomers, (45mg) as an off

25  white solid. 1H NMR (CDCl3): 8.22 (d, J = 7Hz, 2H), 7.83, 7.75 (2xd, ] = THz, 1H), 7.65

(m, 1H), 7.60-7.51 (m, 2H), 6.10-6.07 (2xd, J = 7Hz, 1H), 5.36 (m, 1H), 5.00-4.86 (m,




A suspensi on of 4June2 06

(R) - 3- cycloagrog | met hanesul f onyl - 2- [ (mor phol i ne- 4- car bonyl ) -

propi oni ¥ %llOrrg, 0. 344mmol, Reference Exanple 4) i HCWﬂlShmﬁsﬁfe
chloride (10m.) 5 was treated with S-bound N-cycl ohexyl carbodiim de (HL
200- 400 nmesh cross linked with 2% DVB) from Novabi ochem (320ng, O. 618mm|

1. 93nmol 14D, 3.7a a3l at t renf S
(43 ny, mslgm%ggbms adde(i(ijl’fﬂ% | 04\,?5(39@39 394%"79?3%# 421){ £50-3 Q7 G o¥irf

2- ami n02|24¢%0§|6@nym,20@ MSZ)MPBZbBZIﬂmyllﬁ) Hulla(h-J1= Bz, GENE80-0.68 D! |,
Referent%gIr | e 12}—[ and the rea_gtlon m xture was stirred at room

t enper a )eoéwﬁ@htz )PEIS 0534 (MB M- ne from Argonaut Technol ogi es (413ny,
1.549mmol, 3.75mmol g | oading) was added and the reaction was stirred for
anot her 3hours. The m xture was filtered and the filtrate was evaporated
undef reduced pressure to give mBKQJMPLEQ-4 carboxylic acid (2-

cycl opropvl et hanesul fonyl -1 -{1-] droxy (5- phenyl 1
4- oxadi azol I 1C i Jul oy -orange solid

gé?gm(g)Z- Cy%nympy%[—hﬁrregm udRntdhit) 2200 ofe 1 BDn\%v%}on% baamdy oy 2 Oy'l! e car boxylic

[ hydr oxy- ( 5- phenyl -1, 2, 4- oxadi azol - 3- I ) - et hyl ] - propyl car banoyl } - et hyl ) -am
ide (183nmg, 0.34muol) in methyl ene oride (1 Om), Dess-Martin

Peri odi nane (200ng, 0.47nmmmol) wag added and stirred at roomtenperature
for 2hours. The reaction m xture washed 20 with a solution of Na2S2G3 in
“water (0.26M, saturated bipcarb &gy .anff water, dried over Na2SO4 and
concentrated under reduced||presgure. Jhellresidue was subjected to flash
chromat ogr aphy el uti mH

aﬁ:et ate and heptane to give
‘nor phol i ne-4- carbo yI | cjaci

{2-cycl opropvl net ha onviH | - [ O (5- phen ;\1)5—/0)5adi azol e- 3-

car bonyl ) - propyl car bam)yl | -ethyl)-anfde, a m®fureéerof diastereoners, (45n)
as an off 25 white solid. in NVR (CDC13): 8.22 (®#,lJ = 7Hz, 2H), 7.83, 7.75
(2xd, J = 7Hz, 111), 7.65 (m 1H), 7.60-7.51 (m 2), 6.10-6.07 (2xd, J =
7Hz, 1Hy 36 (m 1H), 5.00-4.86 (m 14 June 2006 WD 03/042197

_ PCTIU802/§6396 78 1H), 3.79 (m 1I1), 3.74-3.66 (m 414), 3.48 (m 1H)),

3. 410 3. A7 slotiord ), (R)-E@c&pﬁ?pﬂmm%ulfo@l@‘%ﬁ ol‘iﬁB-4-b=hﬂ)onﬁ) Q}me]BZ (m
1H), 1.22 (m 1112 101§ THz 80-0.68 (m- , 6- 0. 38
(m 2 H) Propgnic apxd (266mg; 0.8 mmol, Reference Example 4) in dlmethylfonnamlde (IOmL)

was ftreated successively with (S)-2-amino-1-(5-trifluoromethyl-1,2,4-oxadiazol-3-yl)-

butan-1-ol trifluoroacetate (282mg, 0.83mmol, Reference Example 13), O-(7-
azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium hexafluorophosphate (316mg,
| 15 0.83mmol) and diisopropylethylamine (0.289mL, 1.66mmol). Reaction stirred at room
temperature overnight. Solvent evaporated under reduced pressure. Residue taken up in
ethyl acetate and washed with IN hydrochloric acid, saturated aqueous bicarbonate
solution and water, dried over Na,SO, and solvent evaporated under reduced pressure to
give morpholine-4-carboxylic acid ((R)-2-cyclopropylmethanesulfonyl-1-{(S)-1-[hydroxy-
20  (5-trifluoromethyl-1.2,4-oxadiazol-3-yl)-methyl]-propylcarbamoyi}-ethyl)-amide as a
brown oil (370 mg). MS : 528 (MH™).
Step 2

A solution of morpholine-4-carboxylic acid ((R)-2-cyclopropylmethanesulfonyl-1-{(S)-1-
[hydroxy-(5-trifluoromethyl-1,2,4-0xadiazol-3-yl)-methyl]-propylcarbamoyl} -ethyl)-amide




5 EXAMPLE 8 Monhol i ne-4-carboxylic acid 14 June 2006
{(R)-2-c§,cl opr opvl net hanesul fonyl -1-[(S)-1 (5

trifluor BPEBMIIIT 2. 4- oxadi azol e- 3- car bonyl ) - pr opy! car baR6F/USOHIEA | - ani de
Step | 10 A solution of ”

(R) - 3-cycl opropyl net hanesul f onyl - 2- [ (nor phol i ne- 4- car bonyl ) - am no] -

pr opi oni(876i,do G@RRMY ird mRAiIeNe. cHISHE! B P RaPLEatdd with PelPNihif or mam de
(10nmL) was treated successively wth

( S) - 2- apeRedinaged 295 mg, [0.ASoned) dmd stitred atircoxaidinperaturefoy B heurb UTeredctioh

b abeny GURTES SfoF pashed Vit ivadngons SoRERG OLpReDn O APMGEIrees SFSB hat e
(316N, biGrkbndRNHhitontift Witk R7A %@Wé@mgﬁtth@% ARR LyapbrabTiRel -

Reaction stirred at room tenperature overni ol vent “evapor ated under
r eduéed redused pressureREbe chude waksubjestedito flasght chydmatepeiphiy ehring withshetktasg t h | N

hydr ochl @r |.c, aci sat urat ed aqueou | carhonate solution and water, dried
over . Nafgét'y};\ﬁ?t‘g% W‘gh?pt@\?aﬁd?’ %t@ﬁ“i‘?fﬁ'ﬁ S\“@Eﬁﬁi‘i}ﬂ’ prRAaNeHPEC (g5ine
mor ohol iGiRod 2 C5UiQRX WhrdTer 3d MonoChrom 1 icrons(%l olumn—}EN0504- 100x212

| met hanesul fonyl -1-((S)-1-] roxy_ 20

((R)-2-cvcl opropy _
(5-trif oo U&éﬁ(ﬁ}cm)iclgtmg with a mixture of acetonitrile and water, going from 10% to

4- oxadi -3-vl)-net hyl | - propyl carbanmoyl | - et hyl ) -am de as . a brown oil
(370 rrg?.ae‘k‘/'s ?"e@?ﬁ%&ﬁ‘).wg{e’ép\{% R€o| Hom T4y 4 ¥Ryl i c acid
((R162- eydlb yl i

[ hydr oxy- ( yT-1,72, yIy- - ar banoyl } -
et hyl ) - propgizaddmdyl]etR008midéas A M HRE3SAd | UEONRERTSC13Y 97.

0.70mmol) in methylene chl :)ri de (10 n) (9\32“%5 treated w tlﬁiDggzz%gﬁl n

peri odi AHreIH)2998¢d, J6: GEOAH),)S. koneh, SH)J 4.8T(ngt1 H) 0R74-5 6610&! Sl)Ba14t036 3 hours.

m xture_was washed with an a%eous sol uti on of Na2S203

Th ti

(0. 26N) (s AAta8 oo T 23D, BP02:07d B ol 78 fmakid, Waldm, LH) IR over
Na2sM t ted 5 d d . Th d

Non oo B T gt 38 O o T BRI, Aeb el rm ey NS 5B IRRS o ot hyl oot ate

andifeptane. It was then further subjected to preparative HPLC (using
G lson 215 liquid handler, and MonoChrom | Omricrons C 8 colum - PN0504
-100x212 EXAMPLE 9

Morpholine-4-carboxylic acid [(1-[(1-(5-ethyl-1,2.4-oxadiazole-3-carbonyl)-

propylcarbamovl]-2-( 2-methyl-propane-1-sulfonyl)-ethyl]-amide

- 20 By proceeding in a similar manner to Example 8 above but using (R)-3-(2-methyl-propane-
1-sulfonyl)-2-[(morpholine-4-carbonyl)-aminoj-propionic acid (Reference Example 5)
instead of  (R)-3-cyclopropylmethanesulfonyl-2-[(morpholine-4-carbonyl)-amino}-

| propionic acid and (S)-2¥a1r1ino-1-(5—ethy1-l,2,4—oXadiazol-3-yl)-butan-1-0[ (Reference
Example 14) instead of (8)-2-amino-1-(5-trifluoromethyl-1,2,4-oxadiazol-3-yl)-butan-1-ol
25  ifluoroacetate, in Step 1, there was prepared morpholine-4-carboxylic acid [1-[1-(5-ethyl-




fromMetaChen), eluting with a mxture of acetonitrile and; ﬁq 080' ng
from1l0%to 100% acetonitrile in water to give norpholine- car oxylic
aci d { (8YVOPR&RYcl opropvl met hanesul fonvl -1 -1(S) - 1- ( 5- trPCT/l!ﬂéﬁ’Wﬁhyl 12
4- oxadi azol e- 3-carbonyl )- propyl car Bnokl - et hyl } - ani de as a Whl te solid
(9mg). 1H NWR (CDC13) : 7.87 (d, J = 6Hz, 1H), 5.99 (d, J = 6Hz, 1H), 5.1
(m  1H) 1,244 8%adifsolel bcarbdn ) a4 (d, 3
7Hz, 2H), 2.20-2.02 (m 1 .98-1.7 (t, J
7Hz, 3Hamide, A2niftuFOof dinsterbdmen. SHA- mmqaml jaH)m B2 (2;5:26 =(e,v51=;,>c 1;5 EXAVPLE 9
Nbrphollne 4-carboxylic acid [(1-1(21-(5- eta |-1 2 4-oxadi azol e- 3- car bonyl) -
propyl cérlﬂaﬁrﬂy(’ﬂxd,?lfﬂﬁhxﬁﬂ SﬁBcﬁlpahH}, 4195 AB&II (oariy)) 3. 85- BﬁBI(maﬂ!I)Je 50- 20 By

(R Cge? %éfﬂ }@ﬁ@a@{)@’b’f 5, 127 5180082 853508, RS, 2% 881 (m, 11,
L SubTOnalr. 78 (o MRPEL (t/1e= 4:5PR B3 (@ TLWInL6RH, 8 €, 1LY S gher ence

I i o

nple 5) 1nst
(R) 3 cms;arggg et hanesul f onyl - 2- [ ( nor phol i ne- 4- car bonyl ) - am no) -
propi oni ¢ aci (S)-2-am no-1-(5-ethyl-1, 2, 4-oxadi azol -3-yl)-butan-1-01

(Reference Exanple 14) instead
of (S)-2-am no-i-(5-trifluoronet - E-oxadiazol-3-y|)-butan-|-o| 25
trifluoroacetate, in Step 1, thMﬁ—éﬁepar ed nonhol i ne-4-carboxylic acid

[1-[1-(5; (53 H§§ 16586xaddole-3-
4- oxadi azol e- yl -propane-T-sul fonyl)-e
t hyl®- ami de, ; 'eCDC13) 7.81, 7.72 (2xd,

J = 6.5Hz, 1H), 6.14- 6 01 (2xd J = 6. 5Hz 1H) 5.28 (m 1H), 4.95-4.81 (m
1H), 3.75-3.65 (m 5H), 3.54- 3.32 ¢fm 511) 3.12(m 2H), 3.01 (g, J =
7.5Hz, 2H), 2.45-2.30 (m 1H), 2. .04 (m 1H), 5 1.93-1.78 (m 1H), 1.44
(t, J = 7.5Hz, 3H), 1.13 (d, J—,605Hz 6H), 0.98 (t, J = 7.5Hz, 3H). ME:
488 (M+). 10 EXAVPLE 10 S O

{(R)-2-(2- Met hyl - pr opane- {{- sul onquﬂl (S)-1-(5-thiophen-3-vl-1 2

4- oxadi azol e- 3

o N \\

By proceeding in a similar manner to Example 8 above but using (R)-3-(2-methyl-propane-
1-sulfonyl)-2-[(morpholine-4-carbonyl)-amino]-propionic acid (Reference Example 5)
instead of (R)-3-cyclopropylmethanesulfonyl-2-[(morpholine-4-carbonyl)-amino]-
15 propionic acid and (S)-2-amino-1-(5-thiophen-3-yl-1,2,4-oxadiazol-3-yl)-butan-1-ol
(Reference Example 16) instead of (S)-2-amino-1-(5-trifluoromethyl-1,2,4-oxadiazol-3-yl)-
butan-1-ol trifluoroacetate, there was prepared morpholine-4-carboxylic acid {(R)-2-(2-
methyl-propane-1-sulfonyl)-1-[(S)-1-(5-thiophen-3-yl-1,2.4-oxadiazole-3-carbonyl)-

propylcarbamovyl]-ethyl}-amide. IH NMR (CDCl3): 8.33 (dd, J=3 and 1.1 Hz, 1H), 7.83

20 (d,J=6.5Hz, 1H), 7.73 (dd, J=5.1 and 1.1 Hz, 1H), 7.48 (dd, J=5.0 and 3.0 Hz, 1H), 6.04

~ (d, J=6.5Hz, lH), 5.33 (m, 1H), 4.86 (m, 1H), 3.78-3.66 (m, 5H), 3.49-3.35 (m, 5H),

- 3.22-3.05 (m, 2H), 2.46-2.32 (m, 1H), 2.22-2.07 (m, 1H), 1.98-1.82 (m, 1H), 1.14 (d,J =
7Hz, 6H), 1.01 (t, ] = 7.5Hz, 3 H). MS : 542 (MH™). |




carbonyl) - propyl carbano yll-ethyl } -am de S By proceedingji,a sjo&i | ar
manner tQ Exa | e 8 above but using (R)-3-(2-nethyl- propane-

1- sul f onYQ rT¥)1(5'F‘r1)rphol i ne-4-car bonyI ) ani no] - propi oni ¢ EETASPFERLT ence
Exanpl e 5) instead of

(R) - 3-cycl opropyhnet hanesul f onyl - 2-[ ( nor phol i ne- 4-car bonyl ) -am no] 15

propi onic acid and

(S)-2-am no-1-(5-thiophen-3-yl-1, 2, 4-oxadi azol -3-yl)-butan-1-ol (Reference
Exanpl e 16) instead of EXAMPLE 11

(S)-2- arﬂdg

trifluords F ; adiazole

: )
{(R-2-(2- met hy rofyl ‘Bﬂﬁox"ﬂ@ld:'vél@ﬁ% %mﬂetﬂaﬁa@mfﬂen%ﬁaﬁﬁ}%ﬁ@éﬂ yl - 12

4- oxadi azol e- 3-carbonyl)- propylcarbano Ty T-ethyli-am de. 1H NVR (CDCl3):
8.33 (dd, J= 3 and 1.1 Hz, 1H), 7.83 éo (d, J = 6.5Hz,1H), 7.73 (dd, J=5.1

and 1.1 Hz, 1H), 7.48 (dd, J=5.0 ang430 Hz, 1H), 6.04 (d, J = 6.5Hz,
111), 5.33 (m 1H), 4.86 (m 1H), 078 3.66 (m 5H), 3.49-3.35 (m 5H),
3.22-3.05 (m 2H), 2.46-2.32 (m X4, 2.22-2.07 (m 111), 1.98-1.82 (m
1H), 1.14 (d, J = 7Hz, 6 1. 97 X0 7.5Hz, 3 H). M : 542 (M#). 14
June 2006 WD 03/ 042197 PCJf USOP/ 36 1 EXAMPLE 11

Mor phol i ne- 4- car boxy§i c I 1\1 - t-butyl -
4- oxadi azol e- 5- car banyl) :
propyl car bamoyl | - 2- r opv}Fmet fan esTl f orfi.- -am de 5 By proceeding

inasimlar manner to Exanple 8 above but uang (p)-2-amno-1-(3-tert-
butyk-1, 2, 4- oxadi azoI 5-yl) - but an- I-oI (Reference anpl e 6) instead
of (S)-2-am no-1-(5- trifluoronethyl- 4- oxadi azol - 3-yl ) -but an-1 - ol

trifl uoﬁdﬁ%ea@@gﬂrhéﬁf@uhagmsneﬁaﬁéanpm B1owe batusIng($-B3angingd -G ded-

opy 1az atoyr S HERLE AR SR PE D BPIER o S PR cocra
. 80 (Iﬂ]uoie!ﬁetﬁjdzl 21;l=<9xadﬁz<5123 {buthn-SiHeriflddibacefate3 ]thérm wafH)lpre;fLr (m 1H),
3.82-3. 66 ( 103d36 (m 2 3. 1bs (ld 20- 2. 04

. ( m 1H) mo [pPapd l ; R w
gHz 8 th 0.56-0.41 (m Hl : 514 VH+) .
D_ODV ca:rbamovﬂ cvclopropvlm anesulfonyl-ethyl}- armde H NMR (CDCI3) :

(d, J=6.5Hz, 1H), 6.02 (d, J=6.5Hz, 1H), 5.31 (m, 1H), 4.88 (m, 1H), 3.82-3.66 (m, SH),
3.50-3.36 (m, SH), 3.15 (d, J = 7Hz, 2H), 2.20-2.04 (m, 1H), 1.95-1.80 (m, 1H), 1.42 (s,
9H), 1.26-1.15 (m, 1H), 1.00 (t, J=7.5Hz, 3H), 0.79-0.72 (m, 2H), 0.56-0.41 (m, 2H).
MS : 514 (MH™).
15
EXAMPLE 12

Morpholine-4-carboxylic acid {(R)-2-(2-methvl-propane-1-sulfonvl)-1-[(S)-1-(5-

triﬂuoromethyl-l .2.4-oxadiazole-3-carbonyl)-propylcarbamoyl]-ethyl}-amide




15 EXAMPLE 12 Morpholine-4-carboxylic acid f(R)-2-(2-nmethylzR{ 6
e-1-sul fonvl)-l -J(S)-l-(S- trifluoronethyl-1, 2, 4-oxadi azol e- 3-cazbonyl

- propyl cAPHANE*P7 - et hyl ) - ami de 14 June 2006 WO 03/ 04219FCHTHHAISEW/ 36396
82 By proceeding in a sinilar manner82to Exanpl e 8 above but using

(R) - 3-(2-net hyl - pr opane- '

1-sul fonyl)-2-[ (nmorpholine-4-carbonyl)-am no]-propionic acid (Reference
Exanpl e 5) instead of

(R) - 3-cycl opropyl net hanesul f onyl - 2¢7.( nor phol i ne- 4- car bonyl )-am no] 5
propionic acid there was prepared r phol i ne-4-carboxylic acid {(R
2-(2-methyl - Propane- |-sulfony Si%d(S)Ql-(S-trifl uoronethyl -1 2

4- oxadi azol e- 3- car bon progyl caf banmoyH - ¢t hyl ami de. 1H NMR (CDC13) : 7.90

(d, J=6Hz, 1H), 6.00 , m111), 4.83 (m11l-1), 3.73-3.62
(m 5H), 3.45-3.36 (Im 5 .13 (Im 2H), 2[]45- .32 (m 1H), 2.18-2.04 (m
1H), 1.96-1.80 (m A 14Hd, 7THz; 6HN_ 1. (tg J=7.5Hz, 10 3H). Ms:
528 (M#). EXAMPLE 13 phol i ne- 4-ca(5:)xyl'i c agi

{(R-1-[(S)-1-(5-tert-butyl-1 2 4-oxadi azol e- 3-cgrbonvl)- propvl carbano
| 1'l -2-phenvl net hanesul fonvl -ethyl }-am de 15 O f Bprr oceeding in a simlar

T out { ong IO A A Pt Bl Wbt i b MO 0B pronanpe ence

- Exanpl el&plfonyis2f@brpholine-4-carbonyl)-amino}-propionic acid (Reference Example 5)
(R -3-cycl o&r opyl net hanesul f onyl - 2-[ (nor phol i ne- 4-car bonyl ) -am no] 14 June

2006 stsad 049 9ﬂ@éﬁ)@mpa'éagbanes@fwgéf[ﬁnpr@hal@iedtl—aﬁhonyl)-mmm]-
(S)-2- agi A0t (St - - , 4 i azol -3-yl.) - but ghs| 5 ef erence
e rr512)I 2]9?8?9:11&”05 %(gig dﬁ(%#e QML rephredt TroRpRinBZ0ardoitid ~A4 3.5 mleiRA
(S)-2- almmmHsafdnvl)t1-usr-@xrmuhgdmra\nﬁﬂﬁ}-maﬂmamzol&yéarbch;l@)gn- | - ol
trifluoroacetate there was prepared norpholine-4-carboxylic acid
{ (R) - 1- profyledrbdrboyieethyl}-amide. 1H NMR (CDCl3) : 7.90 (d, J=6Hz, 1H), 6.00 (d, J=6Hz,

-1H), 5.17(m, 1H), 4.83 (m, 1H), 3.73-3.62 (m, SH), 3.45-3.36 (m, 5H), 3.13 (m, 2H), 2.45-

2.32 (m, 1H), 2.18-2.04 (m, 1H), 1.96-1.80 (m, 1H), 1.14 (d, }=7Hz, 6H), 1.03 (t, J=7.5Hz,

10 3H). MS: 528 (MEH),

EXAMPLE 13
Morpholine-4-carboxylic acid {(R)-1-[(S)-1-(5-tert-butyl-1.2.4-oxadiazole-3-carbonyl)-

ropylcarbamovyi]-2-phenvimethanesulfonyl-ethyl} -amide

0 O::S‘i(; 0
0\) 0~ N—o

By proceeding in a similar manner to Example 8 above but using (R)-3-(2-methyl-propane-

15

1-sulfonyl)-2-[(morpholine-4-carbonyl)-amino]-propionic acid (Reference Example 5)

~instead of (R)-3-cyclopropylmethanesulfonyl-2-[(morpholine—4-carbonyl)-amino]-




butyl -1. 2, 4- oxadi azol e- 3- car bonyl ) - propylcar banmovl | - 2- pher] Ijmt%@g
esul fonvl -ether amde. 1H NWMR (CDC13) : 7.78 (d, J=7Hz, Uy (d,

J=6. 5Hz, WP103§4218730 (m 1M 4.85 (m 1H), 3.76-3.64 (mPGH)ISﬂZSBG&%— 3.34 (m
5H), 3.13 (m 2H), 2.47-2.31 (m 1H)%8 2.19-2.02 (m 111), 1.95-1.80 (m
111) 148(s 9H) 1.14 (d, J=6.5Hz, 6H), 0.99 (t, J=7.5Hz. 3H). M5 :516
((R) 1- I( -1-(5-ter ?%E%ﬁﬁhbﬂﬂs 4%&%1)5{218?(6{2 o%a(ﬁ%oq 3ryb)o?11§ﬁl ol (Reference

propvl cdi)@mﬂgﬂ)lmﬂeqdﬁ@]—lmﬂinma&i&hﬁhmwmahﬁw34mdiezc$33 W-baastliong in a

simlar nne le 8 a ve but.usmg(R_-Z-[(rmrp oline-4- 15

car bonyl a?%%%nﬁ ,_l_’lpr' ptd-carboxyiiniagida R 1TAD LGited o
(R)-3-C>Hi: n@&&ﬁlﬁ&f&i’éﬂ?%h&% 9 p] - pr opi oni
c acid and -am no- z an-1| - ol

(Ref gr emﬁﬂdﬂﬁmﬁ ebciyn F=f7Hz 1
(S)-2-an no- |- (5- tl’(l fl uoro Wﬁ 222&?’%}%51_{% IH) 5309%n1}}),_ o?s
E E |R ; | uor(mam), a176-3.6¥e(he sm,ss m-ega(mdsmms 5 0l 218, éﬂq@rﬁ%’llm 200202

but yI - (91: :)llHl:r)Ja%r]ag% (ra, IBH)J Art8dey ), b8 e I Sbn 651 0.92 (hisfyiHre8Hanesul f onyl
-ethyl} ﬂi I—SNI\/R(CDClS) 7.67 (d, J=7Hz, 1H), 7.50-7.34 (m 5H),

6. 01 (dMgr% Mﬁ«) 5.31 (m 1H), 4.93 (m 1H), 4.52 & 4.40 (2xd, J=14Hz,
2H), 3.76-3.64 (m 5H), 3.46-3.26 (m 5H), 2.20-2.06 (m 1H), 1.94-1.78
(m 1H), 1.48 (s, 9H), 0.98 (t, J=7.5Hz, 3H). M5 : 550 (MH+). 14 June 2006
WO 0@/ 042197 PCT/ EJS02/ 36396 S8EXAMPPEE415 Mor phol i ne-4-carboxylic acid
{2-cyclgpro vl (3 cch oprlolpvl

phonylyceedi ng i n

a sim.lar manner Lg%%@xﬁ-%— ( " oI -(3-
cycl opropyl -1, 2,4-0 Irazol - - yi )\ﬁgllr}?[ df]@?)qagvlﬁglﬁ%immegaanpl e 10) instead

of (S)-2-amno-I|-(5- trlfluoronethyl 4- oxadi azol - 3-yl ) -butan-1-o01
trifluoroacetate there 10 was prepar :- phol i ne-4-carboxylic acid

{2-cvcl opr opyl nmet hanesul fonyl -1 -f1 -
O
S
0 o o
N
N N H
10 / N“‘O

By proceeding in a similar manner to Example 8 above but using (R)-2-[(morpholine-4-

15 = carbonyl)-amino]-3-phenylmethanesulfonyl-propionic acid instead of
(R)-3-cyclopropylmethanesulfonyl-2-[{(morpholine-4-carbonyl)-amino]-propionic acid and
(8)-2-amino-1-(5-tert-butyl-1,2,4-oxadiazol-3-yl)-butan-1-ol (Reference Example 9)

© instead of (8)-2-amino-1-(5-triflucromethyl-1,2,4-oxadiazol-3-yi)-butan-1-o0l
triftuoroacetate there was prepared morpholine-4-carboxylic acid {(R)-1-[(S)-1-(5-tert-

20 - butyl-1.2.4-oxadiazole-3-carbonyl)-propylcarbamovl]-2-phenylmethanesulfonvl-ethvl} -

amide. 1H NMR (CDCl3): 7.67 (d, J=7Hz, 1H), 7.50-7.34 (m, 5H), 6.01 (d, ]=7Hz, 1H),
5.31 (m, 1H), 4.93 (m, 1H), 4.52 & 4.40 (2xd, J=14Hz, 2H), 3.76-3.64 (m, 5H), 3.46-3.26
(m, 5H), 2.20-2.06 (m, 1H), 1.94-1.78 (m, 1H), 1.48 (s, 9H), 0.98 (t, J=7.5Hz, 3H).

MS : 550 (MH™).




cycl opropyl -1, 2, 4- oxadi azol e- 5- car bonyl ) - pr opyl car banovl | '%@Q}e} @81
m xt ure of dlastereorrers as avx/mte solid. IH NVR (CDC13) ?8 7. 74

(d, J =YYRP37 5 02 (d, J = L IH), 5.22 (m 1H), BCBTSEH639%), 3.72
(m 5H), 3.41 (m 51-1), 3.16 (d, 2@;‘, 2.21 (m 1H), 2.15 (m IH, 1.86
(m 1H), 1.03-1.24 (m 514), 0.99 (t, J = 7Hz, 3H), 0.76 (m 15 2H), 0.48
(m 2H). M5 (MZ) = 498 (MtH). LC Kronmasil KR 100-10 Sil, 250 4.6m |ID
(90% (heptane / THE / ACN/(220/ 60/ 14,v/v/v) retention time = 24.1 m nutes,
flowrate 1.5m / mn. EXAMPLE 16 20 I\/brpholine 4- carboxylic acid

{2-cyc|opropy|nethanesulfonyl-l-éé#géﬁLﬁiél 1 2 4-

oxadi azol e-5-car bonyl ) - propvl car hyl -am de 14 June 2006 WO

03/ 042197mou§@-ai&9&&61108§d 0 Exanple 8
above but using
trifPuoroacetate S A)-1 arbamovl -
(S)-2-am no-1I-(5- trlfluoronethyl 1,2, 4 oxadlazol 3-yl)-butan-1I-ol
trifluoroacetate there 5 was pr ared rmor hol i ne- 4- car boxylic acid

{2-c}cl opropyl met hanesul f onvl - |- -(3-ethyl -

12, 4- oxadi azol e- 5- car bonyl ) - propyl c ;banDyII-ethyI} am de as a 1:1 mxture
of diastereoners. |HNMR (CDCl1l3) S ~§5 and 7.75 (2xd, J = 6Hz, 1H), 6.07
(m 1H), 5.28 (m 1H), 4.920(m fH), e8. 8- 6 (m 5H), 342(m 5H),
3.2-3.1 (m 2H), 2.88 (q, Jﬂ%?HZ 2{}% 1H), 1.87 (m 1H). 1.39
(t, J = 7THz, 3H), 1.25/(0%.1 N7 \.3H), 10 0.75 (m 2H),
0.48 (m 2H). M5 mz 486 (jM+rH) HEXAMPLE 1Y Mor ne- 4-carboxylic acid
{2-cycl opronyl met han nvl -1 -11-03-
oxadi azol e- 5-car bonyl ) - propyl car banoyl | -ethY} -anjde 15 Step 1 To a
sol ution of
(R) - 3-cycl opropyl met hanesul f onyl - 2- [ (mor phol i ne- 4<Car bonyl ) - am no] -

E goglrrgnbc Lp%%(![?%gl %3863 %llar ma:ther tlo) E}?arrllgjplg IS élyso?fg rb%P%Li%,tg Qg)l- -EnrJ]l?o 5(%3_41m’r0|

cyclopropyl-1,2,4-0xadiazol-5-yl)-butan-1-0ol (Reference Example 10) instead of

(S)-2-amino-1-(5-trifluoromethyl-1,2,4-oxadiazol-3-yl)-butan-1-ol trifluoroacetate there

10 was prepared morpholine-4-carboxylic acid_{2-cyclopropylmethanesulfonyl-1-[1-(3-

cyclopropyl-1,2.4-oxadiazole-5-carbonyl)-propylcarbamovl]-ethyl} -amide, a mixture of

diastereomers, as a white solid. 1H NMR (CDCl3) & 7.83, 7.74 (d, ] = 7Hz, 1H), 6.02 (d,
J = THz, 1H), 5.22 (m, 1H), 4.87 (m, 1H), 3.72 (m, SH), 3.41 (m, 5H), 3.16 (d, 2H), 2.21
(m, 1H), 2.15 (m, 1H), 1.86 (m, 1H), 1.03-1.24 (m, 5H), 0.99 (t, J = 7Hz, 3H), 0.76 (n,

15 2H),0.48 (m, 2H). MS (M/Z) =498 (M+H). LC Kromasil KR 100-10 Sil, 250 4.6mm
ID (90% (heptane / THF / ACN//(220/60/ 14,v/v/v) retention time = 24.1 minutes, flow rate
1.5mL / min.

EXAMPLE 16
20 Morpholine-4-carboxylic acid {2-cyclopropylmethanesulfonyl-1-[1-(3-ethyl-1.2.4-

oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl} -amide




WO 03/042197 PCT/ US02/ 36396 86 0.0714nL) in dry dlchloronghggﬁgm#%nt) was
added po rene- bound cycl ohexyl carbodiimde (2.Ceq 432ny)
fol | owe P7 ronohydrate (1.7eq., O0.70mml, 94.2ny) PCTWEN21F63%6ur e was
stirred at roonltenperature for 15 rfnutes then the

(2S)-2-am no-1-(3-phenyl -[ 1,2, 4] oxadi azol -5-yl)-butan-1-ol (0.41mol,
95ng) was added 5 The m xture was, stirred for another 64 hours then
silica-bound trisam ne (5.0eq., 05mmol , 569. 4ng) was added. The m xture
was stirred for another 2 hours thenNfiltered. The filtrate was
concentrated in vacuum and purified @Qr 12g silica gel, eluted with a

m xture of ethyl acetate and Sz n 1:0) to afford 182 ng (83%
of the desired alcohol. (LU 10 Step 2 To a solution of
al cohol (-170ng, 0. 32nmol)~Jin | or gyret hane was added a
solution of Dess-Marti re ent eq.Yy 0. 63mmol , 1.80g). The
m xture was stirred ro hogt's t hen quenched by
addi ng a sol ution of CB (4 Ceq., 4 , %02.4ng) in saturated
sodi um bi carbonate (30 nlL). The aqueous | ayer 15 s extracted twice with
di chl oronet hane (20nm.). The organic | ayers were ied (MgSHM) and
concentrated in vacuum The residue was purified over 12g silica gel,

el uti ngBp rlrcbceadinfg it auisimilaf metriey ko Excanple 8 abonat Hue psing)€S){2arhind-1t(3eathy2: 1) to
afford hm

box d {2 h | fony| -1 -f
- (3. phdry il LR Oié'éﬁﬂﬁ‘érb iﬁ%e?rﬁmﬁwmieaﬁﬁﬁﬁq‘fwﬁ%} an de,

J =

m no$) Wﬁsﬁreparpd hoﬂn@g- xo hc.hcrd tha‘ieshi 1-11 -eth (m 1H),
3. 8- 3%m5 2.2 1.95 (m
11, 1.3 a 214l n@lxgu'?n?f

Vorhol | %%@%?%W&@ﬁ&ﬁé %%?Wéfﬁ/%{%ﬁ g Eﬁ%”* 807y PHE 2 <
1-(3- phepyimyl 4804, 1H), 3.8-3.6 (m, 5H), 3.42 (m, SH), 3.2-3.1 (m, 2H), 2.8 (g, J = 7Hz,

2H), 2.13 (m, 1H), 1.87 (m, 1H), 1.39 (t, J = 7Hz, 3H), 1.22 (m, 1H), 1.02 (t, ] = 7Hz, 3H),
10 0.75 (m, 2H), 0.48 (m, 2H). MS nvz 486 (M+H)

EXAMPLE 17

Morpholine-4-carboxylic acid {2-cyclopropylmethanesulfonyl-1-f1-(3-phenyl-1.2.4-

oxadiazole-5-carbonyl)-propvicarbamoyll-ethyl}-amide

15
Step 1
To a solution of (R)-3-cyclopropylmethanesulfonyl-2-[(morpholine-4-carbonyl)-amino]-
propionic acid (130.5mg, 0.41mmol) and di-isopropylethylamine (0.41mmol, 53.0mg,




oxadi azol e- 5-car bonyl ) - prouvl car banoyl | -ethyl } -am de 14 {%rje %@g WO
03/ 042197 PCTI US02/36396 87 SAO OOO NNMNMN /N f (O
proceedi W BM4249%i mi | ar manner to Exanpl e 17 above but uBctT{ysozlsss%
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10 Step2
To a solution of alcohol (170mg, 0.32mmol) in 5 mL of dry dichloromethane was added
a solution of Dess-Martin reagent (15%wt. Sol., 2eq., 0.63mmol, 1.80g). The mixture was
stirred at room temperature for 2 hours then quenched by adding a solution of Na;S,0;
(4.0eq., 1.28mmol, 202.4mg) in saturated sodium bicarbonate (30 mL). The aqueous layer

15  was extracted twice with dichloromethane (20mL). The organic layers were dried
(MgSO4) and concentrated in vacuum. The residue was purified over 12g silica gel,
eluting with a mixture of ethyl acetate and heptane (1.5:1 then 2:1) to afford morpholine-4-

carboxylic _acid _ {2-cyclopropylmethanesulfonyl-1-[1-(3-phenyl-1.2.4-oxadiazole-5-

catbonyl)-propylcarbamoyl]-ethyl}-amide, a 3:1 mixture of diastereomers, (139mg, 82%).
20  IHNMR (CDCl3): 8.15(d, J = 7.6 Hz, 2H), 8.0 (d, } = 6.6 Hz, 1H, major), 7.9(d, T =7

Hz, 1H minor), 7.6 (m, 3H), 6.08 (2xd, J = 6.5 Hz, 1H), 5.4 (m, 1H), 4.95 (m, 1H), 3.8-
3.69 (m, 5H), 3.53-3.35 (m, 5H), 3.15 (m, 2H), 2.2 (m, 1H), 1.95 (m, 1H), 1.2 (m, 1H),
-1.06 (1, J = 7.5 Hz, 3H), 0.8 (m, 2H), 0.5 (m, 2H). LC/MS shows 35% M+1 534 as well

as 65% hydrate M+18 552.
25 |
EXAMPLE 18

Morpholine-4-carboxylic acid {2-(2-methyl-propane-i-sulfonyl)-1-[1-(3-phenyi-1.2.4-

~.oxadiazole-5-carbonyl)-propylcarbamovyl]-ethvi} -amide




1, 2, 4- oxadi azol -5-yl)-butan-1-ol (0.35mml, 65ny) and

di -i sopropyl ethylam ne (1.2eq., 0.073nlL) in dry dichl oroné?l’{%eezopérrL) was
added PyBOW3(04219%(q., 200ny). The m xture 14 June 2006 WOCTRISOANRI/

PCT/ US02/ 36396 88 was stirred at ro¥m tenperature overni ght then quenched
wi th NaHCO3 sol ution. The volatiles were renoved in vacuum and the
aqueous m xture was extracted in ethyl acetate. The organic |ayers were
dried (Na2SO4) and then concentrateg in vacuum The residue was purified
over silica gel, eluting with eth etate: dichloronethane to afford the
5 desired al cohol. To a solution jof the alcohol in dry dichloronethane was
added a solution of Dess-Mrti Sr~ngent (15% . Sol., 2eq.). The m xture
was stirred at roomtenpédat ur Ror 2 hours then quenched by adding a

sol ution of Na2S203.44. .) i satgrateff sodi um bonat e. The aqueous
| ayer was extractdd wi dicxfjt ayers were dried
(MgSH) and concepfirated in fied over silica
gel, 10 eluted with m xture of @t hyll acet @~eNnand di chl oromet hane to
afford nor phol i ne-4- carboxylic acid

[ th 1,2, 4- | b b t hyl
Lropane yegﬁﬂ’f\é‘?eg %gﬁ@?#%gﬂng%?o( gar 177)/3IP CIV%‘%@%B(% -rije y%mrrgt u%/e of
isoners p?o[ﬁné—d rsuﬂfonylﬁiz‘f(thrphélhﬁe—&ﬁBdrBéﬂyl) -Xm&of_‘grop%mc 6 dord  (Rferditdror). 6.1
(d, J = H, mnor;. 1H, mgjor), 5.25 (m 1H),
15 4.95 F(xmnp!w) mateadmg (B 3(cwlomqpylr®than(smlfoﬁﬂ)2 [(mcﬂpl(crhne zma;bcmyla (m IH,

2 9 équﬁn.%]ﬁpropjoxgc ‘(}ED 151 S%epél &e,r_fzwa%(igaredz gmh FQ -carb X o i%i —1 I£_1C5 }\/B J

_ShOWS S 26t eASsulBhyl)-251-33- 18 £.oMidl B oR06.c OLE 20 20
Mor phol i ne- 4- car oxylTc aci -phenvl met hanesultonyl -T-f |- (3-phenyl- [

1,2, 410>pmﬁva~zﬂiamsﬂceammm)e PHOMVIREE@DIEA RS, 15 (@[ R 79517085 (24d,en)e 2006 WO
03/042197 OH BOCNH,

7.45 (m, 3H), 6. 14-60(éxd 1H), 5.35 (m, 1H), 4.90 (m, 1H), 3.70 (m, SH), 3.40 (m, 5H),
3.2-3.0 (m, 2H), 2.50-2.30 (m, 1H), 2.30-2.10 (m, 1H), 2.05-1.90 (m, 1H), 1.10 (t, 6H),

10 1.05(t, 3H). MS: 536 (MH™).

EXAMPLE 19
Morpholine-4-carboxylic acid [1-[1-(3-ethyl-1,2 4-oxadiazole-5-carbonyi)-

propylcarbamovl]-2-(2-methyl-propane-1-sulfony-ethyll-amide

0 0 N——/{—‘
| 15

To a suspension of the (R)-3-(2-methyl-propane-1-sulfonyl)-2-[(morpholine-4-carbonyl)-
amino]-propionic acid (113mg, 0.35mmol, Reference Example 5), (S)-2-amino-1-(3-ethyl-
1,2,4-oxadiazol-5-yl)-butan-1-ol (0.35mmol, 65mg) and di-isopropylethylamine (1.2¢eq.,
0.073mL) in dry dichloromethane (7mL) was added PyBOP (1.1eq., 200mg). The mixture




89 EDC, HOBt, NWM PCT/US02/36396 pyridine 800C 1. EDC, HOB ;.. .NM{sEFA,
CH=CI2 OH 10 C 2. DW Step 1 3-tert-Butoxycarbonyl am no-2-hydroxXy-pent anoi c
aci d (50069304219 mol ) was conbined with EDC (600ng, 3.RAFHI2363960Bt
(600ng, 3.92mmol ), and N-hydroxy-ber®am dine (292ng, 2.14mmol).

Di chl oronet hane (I OrL) was added and then 4-net hyhnorpholine (InL). The

m xture ﬁ&ﬁ gﬂ;% r i lon with
et hyl ac‘:’oéét@ §t grre?fgg)rﬁ ! Lt solou 3 %&%&%@ﬁ%@%l%ﬁtwésaturat ed
aqueous voNtldeeRrsemovedin vaaothny anhdithe aqlhmms eixtert wdstcRtradrd ethpihckiaten /
evapor at ed under vacuum St 2 14 June 2006 WO 03/042197 PCT/ US02/ 36396
90 The prisRIEanic laysrssyep da 2P Haen qoncensrated; i yaqyutnThe tgpidue he

sol ut | 0%, 4a5ifed Rer Blica BACeiflhe WHAOUAT acHife: RXHIGHbREMRSLEHRRATRY o0 under
vacuum an residue su ash' ¢ rorrat ography on silica gel

(el ugnt deﬁteﬁ)ellcoaﬁlet’maéolﬁtmngf&e a{cbh{)lhudhodﬁyhlofoﬁlelﬂhﬁélwhs ddded a solutlon
1, 2, 4] oxadi azol - 5-yl) ]-propyl }-carbamc acid tert-butyl ester (290ng
5 (0 83 Rkbeys-Mat wegepg(_lpf%‘ﬂfwy% Apixiyre was stirred at room temperature

2, 4] 0¥ RARS nrn¥qubidiel BY hdaiRg & Qé’zhfﬁoﬁéf RES,6, B0, SiuBHdtbdium

bicarbonate. The aqueous layer was extracted with dichloromethane. The organic layers

were dried (MgS0;) and concentrated in vacuo. The residue was purified over silica gel,
10 eluted with a mixture of ethyl acetate and dichloromethane to afford morpholine-4-

carboxylic acid [1-[1-(3-ethyl-1,2.4-o0xadiazole-5-carbonyl)-propylcarbamoyl]-2-(2-methyl-

propane-1-sulfonyl)-ethyl]-amide (98mg, 57%).

IH NMR (CDCl3) 4:1 mixture of isomers 7.9 (d, J = 6.4 Hz, 1H, major), 7.8 (d, ] = 6 Hz,

1H, minor), 6.1 (d, J = 6.1 Hz, 1H, minor), 6.0 (d, J = 6.1 Hz, 1H, major), 5.25 (m, 1H),
15  4.95(m, 1H), 3.74-3.67 (m, 5H), 3.4 (m, 5H), 3.2 (m, 2H), 2.2 (m, 1H), 2.9 (q, T = 7.5 Hz,
2H), 2.4 (m, 1H), 2.2 (m, 1H), 1.9 (m, 1H), 1.4 (t, ] = 7.6 Hz, 3H), 12 (d, J=6.6 Hz, 6H),
1.0.(t, J = 7.4 Hz, 3H). LC/MS shows 52% M+1 588 as well as 37% hydrate M+18 506.

EXAMPLE 20
20 Morpholine-4-carboxvlic acid {2-phenvimethanesulfonyl-1-[1-(3-phenvyi-

[1,2 4]oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl} -amide




ester (145ngy, 0.41mol) was dissolved in CH2A 2 (4n) and '{E@\ 1464%;0% was
added. After stirring for |hour, the m xture was evapor at ed o ryness. 10
Step 4 VPORMI4PADI i ne- 4- car bonyl ) - ami no] - 3- phenyl net haneBOTAUBIYIG3%r opi oni C
acid (200ng, O0.56mmol), EDC (200ng,8?1. 05mmol ), HOBt (200ngy, 1.30mmol) and
CH2CA Z (4mL) were added to the product fromstep 3 above.

4- Met hyl nor phol i nen(0. 5nm.) was added and the m xture was sthiHrred at

anbi ent tenpegat uge for 2hoADE, HABt.&MMII | ution with efhyl acetate 15
(150nL), the sf)lk_ﬁsi\ﬁfn was washed—w-th—waer (3&’?."5“,\:2;11:193&/ eous
NaHCO3 sol utionp~ an®l brine, th dried with MgSO4 apd tden ev at ed under
vacuum The residue was di ssole‘@dfﬁlom dry di chl or oiret hane (1 Onl) and
Dess-Martin periodi nane (500ng, 1.N4gmol) was added. After stirring at

anbi ent tenperature for | hour the mxture was diluted with ethyl acetate
(150nm) and the mixture was treated with 0.26M Na2S2C3 sol yf g in 20
satur at ed aqueous NaHCO3. The organi c phase was washed w Il:g%}scaturat ed
aqueous NaHCO3 and brine, then dried with MyS04 and t hen| evaporated. The
resi due was subjected to flash chromatography on silica gel (hexane/ ethyl
acetate 1:2 to ethyl acetate) to give norpholine-4-carboxylic acid

{2- nhenyl net hanesul fonvl - 1-[ |- ( 3- phenyl - BOGNH

[ 1, 2, 4] oxadi azol e-5-car bonyl ) -propvl car banmoyl | - et hyP(}:- a)ﬁ/(%é‘“’(o ny,
0.07mmol.). 1H 25 NWR (DMBO): 8.79 (d, J=6 Hz, 1H), 8.04.Ad,N

7.65-7.53 (m 3H), 7.41-7.32 (m 5H), 7.02 (d, J=8Hz, 1H), 4\96-4.90 (m
1H), 4.73-4.66 (m 1H), 4.45 (s, 2H), 3.57- 3.19 (m 10H), 2. :
1H),1.80-1.71 (m 111), 0.95 (t, J=7.6 Hz, 3H). Ms: (Mt+l) 5¥%3/ 30 EXAMPLE
21 14 June 2006 WD 03/042197 PCT/ US02/ 36396 91 Mor pholine-4-carboxylic
acid (1-[1-(3-ethyl-11,2,41loxadi azol e-5-car bonyl) -
propyl car banmoyl | - 2- phenyl net hanesul f onyl -et hyl }-am de By proceeding in a
simlar manner to that described in Exanple 20 above but PskQgnch

N- hydr oxy- propi onam di ne i nstead af gychyudeoxyambenzam dinejin step 1, there
was prepared norpholine-4-carboxylic acid

{1-Fl - (3-ethyl-11, 2 xadi azol e- 5- car boniﬁ )
| 0.
o

§:0

- 9 OH
0 0 (N NLWOH TFA.H,N o
N N o ~ oA Ho YO N
NN A N
0\) o8 7 N - -
-~ 2. DMP
Step 1

3Jert—Butoxyca.rbonylamino-2-hydroxy-pentanoic acid (500mg, 2.14mmol) was combined
5  with EDC (600mg, 3.14mmol), HOBt (600mg, 3.92mmol), and N-hydroxy-benzamidine
(292mg, 2.14mmol). Dichloromethane (10mL) was added and then 4-methylmorpholine
(ImL). The mixture was stirred at ambient temperature for 16hours. After dilution with
ethyl acetate (200mL), the solution was washed with water (30mL), saturated aqueous

NaHCO; solution and brine, then dried with MgSO, and then evaporated under vacuum.
10

Step 2




propvl car banoyl | - 2- phenvl net hanesul f onyl - et hyl }-am de. 1H I}I@%@ 8.73
(d, J=6.4Hz, 111), 7.40-7.33 (m 5H), 7.01 (d, J=8Hz, 1H), 4.388-4.82 (m
1H), 4. 7WOP3RL218  1H), 4.47 (s, 2%, 3.57-3.24 (m bOHPCTS®I368%,
J=7.6Hz, 2H), 1.99-1.88 (m 1H), 1.7%-1.64 10 (m 111), 1.26 (t, J=7.6Hz,
311), 0.92 (t, J=7.6 Hz, 3H). MsS: (M++1) 522. EXAMPLE 22

Mor phol imy@ phodeas 2o ¥MebQ VA& dissbived I fRidfieYbmi) %@mékaﬁg&l{ @éﬂge%fea'af:ar bonyl ) -
propyl car banoyl | - 2- phenvhnet hanesul fonyl-ethyl } -amde 1 y proceedi ng
in a si BOfGriomdSimers. tThet praidintewes ichapdrited Endamtaguimt andr the wesidyer wpar ed

hol i ne- 4- lic acid {1-Fl-(5-ethyl-Fl 3. 4loxadi _2_car bonyl ) -
o opy1 ¢ Pastes 1 TSk (oot v Sliva sl (Febl i) St o SP ARy - B, ba
d, I ) 420175.38. ) 3 04- 4. 96
Em 1H) fﬁfﬁbg?l ﬁg%a?x%déﬁ 9B an o Rblopylf Abeldle add forliolifn ol Hooms 072 H) |
4. 475(s(0.8Bpmod), 64-3.24 (m 1 OH), 2.96 (q, J=7.6Hz, 211), 1.89-1.79 (m

1H),1.7 -tl. 0O (m 1H, 1.38-1.16 (m 2H), 1.29 (t, J=7.6Hz, 3H), 0.89 (t,
J=7.2 e . Ms: (Mr+1l) 536. EXAMPLE 23 Morpholine-4-carboxylic acid f

|- (1 - (541 §HydRN-3-phényRi A2 DIQAUBZOL Ry - ic acid tert-

~ propyl cérﬁg?mvl %-YZPuhg%;{/I met hanesul f%ﬁnvl - e)t?ﬁgx?éb%d}_caarrgaggc sac:l(cl) teI_é;tyb‘ml)t?’loceedi ng
in a sieiteafl4mgn@dimmolhass diesdvadie CH I Hdary) and TR A ¢4mL)vrss pddedar ed 10

o PO Al 6 15 P ool whd cbaporaiid o s

propy! cgihaoyl | - 2- phenvl net hanesul fonyl -et hyl }-am de. 1H NVR (DVSO): 8. 63

(d, J=5.2Hz, 1H), 7.26-7.46 (m 5H), 7.02 (d, J=8.8 Hz, 1H), 4.98-5.08 (m

111), 424Marphplierf-carbdlyl)-4mad](3sphefidnetiBmnestd Bn@4propionit0a8yd , (200mg- 1. 92 (m

LZH) 3# E%@%Mﬁgé@%ggﬁi@gmé&), HOBt (2008 3binssot) and Gk Gt were 0+ ©
added to the product from step 3 above. 4-Methylmorpholine (0.5mL) was added and the :
mixture was stirred at ambient temperature for Zhours. After dilution with ethyl acetate
15 (150mL), the solution was washed with water (30mL), saturated aqueous NaHCQj solution
and brine, then dried with MgSQ, and then evaporated under vacuum. The residue was
dissolved in dry dichloromethane (10mL}) and Dess-Martin periodinane (500mg, 1.2mmol)
was added. After stirring at ambient temperature for 1hour the mixture was diluted with
ethyl acetate (150mL) and the mixture was treated with 0.26M N2,S;0; solution in
20  saturated aqueous NaHCQO;. The organic phase was washed with saturated aqueous
NaHCO; and brine, then dried with MgSO4 and then evaporated. The residue was
subjected to flash chromatography on silica gel (hexane/ ethyl acetate 1:2 to ethyl acetate)

to give morpholine-4-carboxylic acid {2-phenylmethanesulfonyl-1-[1-(3-phenyl-

[1.2.4]oxadiazole-5-carbonyl)-propyicarbamoyl]-ethyl} -amide (40mg, 0;07mm01). 1y

25  NMR (DMSO): 8.79 (d, J=6 Hz, 1H), 8.04 (d, J=8Hz, 2H), 7.65-7.53 (m, 3H), 7.41-7.32

- (m, 5H), 7.02 (d, J=8Hz, 1H), 4.96-4.90 (m, 1H), 4.73-4.66 (m, 1H), 4.45 (s, 2H), 3.57-

- 3.19 (m, 10H), 2.04-1.95 (m, 1H), 1.80-1.71 (m, 1H), 0.95 (t, J=7.6 Hz, 3H). MS: (M*+1)
570.

30 . EXAMPLE 21




EXAMPLE 24 Mor phol i ne-4-carboxylic acid 14 June 2006
f2-(2-difluoronet hoxy_ phenyl net hanesul fonyl)-1-[1 1-

di met hy| WOORLIYL (5-nvri di n-3-yl - (1, 3, 4loxadi azol - 2-yl -RERYSEHHENDY |
-ethyl}-amide F, F 14 June 2006 WO103/042197 PCTI US02/ 36396 93 By
proceeding in a sim I ar manner to that descrl bed i n Exanpl e 2 there was
prepared 1y : o

8.84(1H, dd : : =

7.3-7.2(2H, m, 7gﬂ_)mgbarrlovl] _Mhanﬁsﬂ%igl;l@- th,ﬂ_l}-aim&e 6Hz NH)
4.7-4.6(1H, m, 4.45(2H, s), 3.5-3.4(4H, m, 5 3.38-3.2(2H, m, 3.2-3.1(4H,
m, 1.52(6H s). Ms: 635.6(M1), 637.4M]l). 14 June 2006 WO 03/042197
PCTI US02/ 36396 94 EXAMPLE 25 Cat hep§
conmpounds in varying concentrations we Prepared in 10 L of 5 dinethyl
sul foxi de (DMSO and then dil ut eg) into assay buffer (40 L, conprising: MES,
50 mM (pH 6.5); EDTA, 2.5 mM andyg 100 M. Human cat hepsin S (0.158
pMoles in 25 pL of assay buPfer to the dilutions. The assay
solutions. were m xed for.. 5-I0 sdcond sh@ker pl ate, covered and

i ncubated for 30 m nutes ™ anlien t emper Z-Val - Val - Arg- AMC (9

nMoles in 25 L of ass buf f er)! wad! added toI N10 assay sol utions and
hydrol ysis was foll owe pectrophotor‘rm/| caII (R 460 nm for 5

m nut es. Apparent inhibition constants (K) vvere culated fromthe enzyne
progress curves using standard mathematical nodels. EXAVPLE 26 15
Cat hepsBy procdsdiny iS@l sinileNfmaher!t6 Ihat CREGHBEAAS B Y0 RBowOPRaRkdgat | ons

were prepared in 10 pL of _dinethyl sulfoxide ( O and then diluted into
assa§/ b hyeroxyagopionaaiding iistegd af Nehydroxy-benzamidine in step 1, there was

prepared morpholine-4-carboxylic acid {1-f1-(3-ethyl-[1,2.4]Joxadiazole-5-carbonyl)-

ropylcarbamoyl}-2-phen lmethanefsulfon l-ethyl}-amide. 1H NMR (DMSO): 8.73 (4,

J=6.4Hz, 1H), 7.40-7.33 (m, 5H), 7.01 (d, J=8Hz, 1H), 4.88-4.82 (m, 1H), 4.71-4.65 (m,

: 1H), 4.47 (s, 2H), 3.57-3.24 (m, 10H), 2.81 (q, J=7.6Hz, 2H), 1.99-1.88 (m, 1H), 1.75-1.64
10 (m, 1H), 1.26 (t, J=7.6Hz, 3H), 0.92 (t, I=7.6 Hz, 3H). MS: (M++1) 522.

"EXAMPLE 22
Morphotine-4-carboxylic acid {1-[1-(5-ethyl-[1.3 4]oxadiazole-2-carbonyl)-

ropylcarbamoyl]-2-phenylmethanesulfonyl-ethyl}-amide

%3¢—0

0
15

By proceeding in a similar manner to that described in Example 1 there was prepared

morpholing-4-carboxvlic acid {1-1-(5-ethyl-[1.3.4]oxadiazole-2-carbonyl)-

ropylcarbamoyl]-2-phenyimethanesulfonyl-ethyl}-amide. 1H NMR (DMSO): 8.64 (d,
J=6.8Hz, 1H), 7.42-7.32 (m, 5H), 7.02 (d, J=8.8 Hz, 1H), 5.04-4.96 (m, 1H), 4.62-4.72 (m,




bi s(2- hydr oxyet hyl ) - 2- am noet hanesul foni ¢ acid (BES), 50 mYI4(ﬁr|f| @P? 20

pol yoxyet hyl enesor bi tan nonol aurate, 0.05% and dithi ot hrei t(; e( ), 2.5

mV) . Hurk@ 0384x1%Eepsin B (0.025 pMbles in 25 L of assay be€f/Es02/3688 added to

the dilutions. The assay solutions®ere nmxed for 5-10 seconds on a shaker

pl ate, covered and incubated for 30 mnutes at anbient tenperature.

Z- FR- Al i feer,) ¥ tyhe_ ay

ol Ut onevand f s var e e PP PSR e T 80 O A 2 0™ 460 25

m) for (&, THRULRS1.16\aRAINY 201 LT bHRMIPL 0X0qN Us7.6 Nz, vaEy everlwtiiay ed from

t he enzyne progress curves using standard mathemati cal " nodel's. 14 June

2006 WOB03/ 042197 PCT/ US02/ 36396 95 EXAMPLE 27 Cat hepsin K Assay

Sol utions of test conpounds in varying concentrations were prepared in 10 L

of 5 dinethyl sulfoxide (DVMSO and then diluted into assay buffer (40 L,

conpgising: MES, 50 nM (pH 5.5) pxEN@ig2» ™ and DIT, 2.5 mM. Human

cathepsin K (0.0906 pMles in 25 pL of assay buffer) was added to-the
holing-Aycax id agivk { Inbi-€5-tenti-bueyd - [l Gr416x atiinzelecynatborpil)-a  shaker

' t enper at ur e.

=AMIJIE

_ Cor—as Sy ot Ferj—was—atdded to the assay 10
sol utions and hydrol ysis was fol |l owed.gpectrophotonetrically at (X 460 nm
for 5 mnutes. Apparent inhibition ants (K) were calculated fromthe
enzyme progress curves using standa at hemat i cal nodel s. EXAMPLE 28 15
Cat hepsin L Assay Sol utions of tggt conmpounds in varying concentrations
were prepared in 10 L of dinethyls=sol foxide (DMSO) and then diluted into
assay buffer (40 L, conprisithg: fVES,,, 508mM (pH 5.5); EDTA, 2.5 mM and
DIT, 2.5 nM. Human ca SJJJQ i esp20 | n 25 pL of assay buffer)
was added to the dilutfion§ THe agsay sol ufjio fe mxed for 5-10
seconds on a shaker plates covered and-incN ed for 30 mnutes at anbi ent
tenperature. Z-Phe-Arg-AMC (1 nMbles in 25 L of assay buffer) was added to

the asspy proceeding in a similar manner to that described in Example 1 there was prepared

10 morpholine-4-carboxvlic acid {1-[1-(5-tert-butyl-[ 1,3.4]oxadiazole-2-carbonyl)-

propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl}-amide. 1H NMR (DMSO): 8.63 (d,
J=5.2Hz, 1H), 7.26-7.46 (m, 5H), 7.02 (d, J=8.8 Hz, 1H), 4.98-5.08 (m, 1H), 4.62-4.72 (m,
1H), 4.48 (s, 2H), 3.24-3.64 (m, 10H), 1.76-1.92 (m, 1H), 1.58-1.74 (m, 1H), 1.39 (s, SH),
1.16-1.38 (m, 2H), 0.89 (¢, J=7.6 Hz, 3H). MS: (M*+1) 564.
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EXAMPLE 24
Morpholine-4-carboxylic acid {2-(2-diflucromethoxy-phenylmethanesulfonyl)-1-1,1-
dimethyl-2-ox0-2-(5-pyridin-3-y1-[1.3 4]oxadiazol-2-y})-ethylcarbamovl] -ethyl}-amide

F\l/F




sol utions and hydrolysis was foll owed spectrophotonetrical I% %0@6460 nm
for 5 mnutes. Apparent inhibition constants (K;) were cal J %t fromthe
enzyne pWVOIBELI9Turves using 25 standard mat hemati cal nBOEUS02/3B36pounds of
the invention were tested accordi ng o the above-descri bed assays for
protease inhibition and observed to exhibit selective cat hepsi n s

i nhi bit
foung. t o2 preetifl il e sbfler nflALRG fhot HSAROTROMAIBION HeREwbdBERLAD 1TL0 o
| east SQHflqj,g; (mgot ang. g_ﬂt;ges’q@gﬁs' DY) ﬁqlﬁwylrm)rgm(tl Q) produce an

equi active inhibition of cat h rotease activity. The apparent
i nhi bi t 8eA3(1H, dit}yhe32HDad, MD?GHI:DMIH—YZ)PW(@HQ&OBBB-Q&QEM 7IEV(I\, 20 25

Che-r anbd 744 SIS E Y TORE0 b at-+ S0, kA R0RL B 3o Rafbawh of i ve |

Phar £rac L t g la | ORAL
FO?IV%EAQ@(SJ\I?%E#E%%Q%I i@lgmargzl%l%g 833% @ nIjic Acgﬁg-L nohydrate 105 ny
Sodi um Hydroxide 18 ng Flavoring Water g.s. to 100 ni | NTRAVENOUS

FORMULATI ON  Conpound of Formula:1 0.1-10 ng Dextrose Monohydrate g.s. to
make isotonic




Citric Acid Monohydrate 1.05 ng Sodi um Hydr oxi de 0. 18 ng %tJﬁﬁe%@%
Injection gq.s. to 1.0 nL TABLET FORMULATI ON Conpound of Formula %
M crocr yYWOIBPEHLT Cel | ul 0se73% Stearic Aci d25% Col | oi dal BET/U8®RBEEIS14 June
2006 WO 03/042197 WE CLAIM 97 PCTI%¥S02/ 36396 1. A conpound of Fornul a
(1): (1) wherein: 10 XI and X2 are both nethylene or Xl is ethylene and X2
is nmethylene or a bond; R3 is - GRoAMHRE 25 CR5(CR63) 2, - CR7=NR8, or
(C3.12)cycl oal kyl, wherein R5 and R6 are independently hydrogen or

(Cl4)al kyl or R5 and R6 toget h€athspsim StAssayt ons to which R5 and R6 are
attached form (C3_12)cycl oal kyl, hetero(C3_12)cycl oal kyl, (C6-12)aryl,
hetero(C5. 12)aryl, (C9.12)bicycloaryl or hetero(C8_12)bicycloaryl and R7

and 15 R8 to ' 3 s WA : t@c'h? form
het er o( C3. 12??&??%%&1&% ,cagﬁgl?{ed?g? %ﬁf%agﬁp{?%t}ﬁﬁg‘{%%%iq% i'cycl oaryl,
wher i ndifetiofltsulimdde (DMSOS aiabthed ditwted o dssay wuffer (400G abmptisilgdBIent | y
sel ected from.a Cl. 4)al kyl, cyano, hal o,

%r_ou consi st_iagg of (l
hal o- suBQ MM (@R &35 EDTA.2-kgM; apd Nebl 100aniRo Rbimanyatresin S ( EapMoles

- X4C( O e XAG( O - XA R1Q. .. - X4S( 0) 2R10 ;and - X4C(Q wher ei n
o s e of st bt daaloh gt T hSRY Sl s R Bt 1y 1 5
hydr 0ogeB.10( édcodsabr ¥l staker pRte) vo¥ded iahdtigehbated. B} AKitimaddatRdlbiest

(C1l.3)al kyl or hal o-substituted (Cl.3)alkyl; and R4 is -C(O X5R11 or

- S( O) 2XBRIpEratwRe LY #i-Via-Arg- AMEJR@Moles in@5 pINHigsay buffer) was addxdigo the
10  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.

EXAMPLE 26
15 Cathepsin B Assay

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

dimethyl sulfoxide (DMSO) and then diluted into assay buffer (40 pL, comprising: N,N-
bis(2-hydroxyethyl)-2-aminoethanesulfonic acid (BES), 50 mM (pH 6);

20 . polyoxyethylenesorbitan monolaurate, 0.05%; and dithiothreito] (DTT), 2.5 mM). Human
cathepsin B (0.025 pMoles in 25 pL 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 ambient temperature. Z-FR-AMC (20 nMoles in 25 pL of assay buffer) was
added to the assay solutions and hydrolysis was followed spectrophotometrically at (A 460

25  nm) for 5 minutes. Appérent inhibition constants (K;) were calculated from the enzyme

progress curves using standard mathematical models,




WD 03/ 042197 PCT/ US02/ 36396 98 wherein R12 is hydrogen or g&ne)@

R11 is (i) (Ci{)alkyl optionally substituted by -OR13, -S P )R13

- S(0) 2RIWO &3¢42PR13, -C(O OR13, -C(O NRL3R14 -NRL3R14, PORUSEYIp¥L3
_NR14C( O OR13, NR14C(O) NR13R14 or _NR14C(NR14)NR13R14 wherein R13 is

(C3_12)cycl oal kyl (C0_3)al kyl, 5 hetero(C5_12)cycl oal kyl (C0_3) al kyl

(C6_12)aryl (CO. 3) al kyl, hetero( R4 C0- 3) al kyl ,

(C9_12) bi cycl oaryl (C0_ 3) al kyl or hetero(C8_12)bi cycl oaryl (C0_3)alkyl and

R14 at, each occurrence indep€athepdih K Assapydrogen or (Cl.6)al kyl, or (ii)

(C3_I 2) cycl oal kyl (CO_3)al kyl, hetero(C5_12)cycl oal kyl (C0_3) al kyl,

(C6-12)alyl (CO. 3)al kyl, hetero(C5-12) aryl (C0. 3) al kyI

(117 10 (o Biph SHed)Bribingin D FeThibntinalsayis BRel W ERUE S )1

pheny| (@iﬁl&ﬁ Iskipdxi@é (D b?&ﬁtifﬁ'én ﬁﬂ&édirﬁ@ss@&hﬂfef 84@#@%11{3%%% ME - XBORIS,
- X6SR15, -X6S(O) Rl b5 (NS O 2RI5, - X6C(O) RI5, - X 6C( O) NRL5R16

X6NR15§Q6HM | (RENSRSBCFIOY R1 3,5 mb&;mmmb)mrw) xammam@@pameme%ﬁ

- X6NR16 OR1 6N 6) N RL n X6 is bond or net hyl ene,
15 R15 g@ %)Sdifc s %"P\'F%sf‘g&sae %@ﬁ&e& B CRIIORE B61%3) Al Kyl |
phenyl ( éd%d fﬂl‘ﬁ pgen or
(C1 {)aﬁ%/elaﬁm%gtr)g?c%hgﬁ)ﬁhﬁi&? aI@ etg%lrrt e?ac?lg%t%%fcﬁgg toeégﬁaﬂ%stmuents
whi ch wWeatperaturar Z4Bhg-Anigt AMC (4 mMiilesmy 25 pi. ofassay bufitlr) was addedtotsissay ar e
'radl cal s .i ndependent]y selected froma group consisting of (Cl_6)alkyl,

( C11®) apolytiqng endhydrglypis was fllgwed snepisopheiamestcably ef (A6 any dor SInimksy) |

;(23(602?% ’7 % éﬁ&?ﬁ%W) Wi g{(gY 8}.‘%{% %N%Z R1/7 X6 NR1 7 %\lRl 75} NRL7R17

- X6P( O) toirlald fRihématidd @ide)s( OR18) OR17, - X6NR17C( O R18 - X6S( O R18,
-X6S( 0O 2R18 and - X6C( O R18 and when occurri ng wthin an aliphatic noiety
are radical s i ndependently selected froma group consisting of cyano, halo,

nitro, -NRL7R17, 25 -NR17C(O ogmﬁg%q O NR17R17 _NR17C(NR17) NR1L7R17
-OR17, -SR17, 14 June 2006 WO PCT/ US02/ 36396

15 Cathepsin L. Assay

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

20  in 25 pL 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 ambient
temperature. Z-Phe-Arg-AMC (1 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

25  standard mathematical models.

Compounds of the invention were tested according to the above-described assays
for protease inhibition and observed to exhibit selective cathepsin S inhibitory activity. For
example, the compounds of the invention were found to inhibit cathepsin S protease
activity at concentrations that are least 50 fold less than those concentrations required to

30  produce an equiactive inhibition of cathepsin K protease activity. The apparent inhibition




99 -C(O) ORL7, -C(O)NRL7RL7, -S(O) 2NRL7RL7 - P(O) (ORL7) ORL7, 00
“0P(O (ORL7) OR17, -NRI7C(ORi 8, -S(ORL8, -S(O 2R18 and - ClOyEE%her ei n
X6 is a WOHE0H9T CL. 6) al kyl ene, R17 at each occurrence i ROEBSoRABA96 y i S
hydrogen, (Cl.6)al kyl or hal o-substituted (Cl-3)al kyl and R18 is
(Cl-6)al kyl or hal o-substituted 5 (Cl_3)alkyl; R20 is selected fromthe

group ¢ i.StJ . . . - 12%C al.kyl ) al kyl,
et or of OB B3 BLoBHRHAAE il fhins Cetpb U teRE e i o

het er of &%ﬁ%&%@ﬁwl ; R23 is selected from hydrogen, (Cl-6)alkyl,

al koxy(C1. 3)al kyl, halo(Cl-3)al kyl, 10 (C3-12)cycl oal kyl (CO-6) al kyl,

het ero( C5-12) rycl oal kyl (CQO. 6) al kyl, (C6-12)aryl (CO. 6)al kyl and

het er o( C5. 12) aryl (C0-6) al kyl optionally substituted with am no, -NHC(O) R15
or -R15 wherein R15 is as described above; and R24 is selected from
hyd\rl\ﬁgen or (Cl_6)al kyl; or R23 # Jdgaken together with the carbon atom
to ich both RR3. and R24 15 are attached form (C3. 8) cycl oal kyl ene or

( C3- 8) het er oRypilesaltdtive Phermas8utical Betraddtivgs ContaingigalQomppunddf) or (c);
NM',>0_ 11 ri X (a) (b) (c) R 20 wherein Xis Oand Yis N, R25 is

sel ect eHOTMWA] hydr ogen, " (CL. 6) al kyl, (C3-12)cycl oal kyl (C0-6) al kyl ,

het ero( C3. 12) cycl oal kyl (CO. )al kyl, (C6-12)aTYl (CO)al kyl, hetero(C3-13)a

yl (CO )al kyl, -X4NHRL15, -X4S(0O) 2R26 or -X4C(O R17NRL7C(O) R17 wherein R15,
R17 and X4  are as descri bedORAGRVEORNMULATON 006 WO 03/042197

PCT{OUSOZI 36396 '

Compound of Formula I 10-100 mg
Citric Acid Monohydrate 105 mg
Sodium Hydroxide 18 mg
Flavoring
Water q.s. to 100 mL

15

INTRAVENOUS FORMULATION

Compound of Formula I -~ 0.1-10mg
Dextrose Monohydrzite q.8. to make isotonic
Citric Acid Monohydrate 1.05mg

20 Sodium Hydroxide 0.18mg
Water for Injection q.s. to 1.0 mL

TABLET FORMULATION
Compound of Formula 1 1%
25 ' Microcrystalline Cetlulose - 73%

Stearic Acid 25%

Colloidal Silica 1%.




100 R26 is selected fromthe group consisting of hydrogen, %El 6205& kyl,
(C3-12) cycl oal kyl (C0-6)al kyl, het ero( C5-12) cycl oal kyl ( C06) drkype 2006
(C6-12) aval3oa8Yal kyl , hetero(Cs-12)aryl (C0-6)al kyl, PCT/US02/36396

(C9-12) bi cycl oaryl (C0-3)al kyl and H8tero(C8_12)-bicycloaryl (C0-3)al kyl; 5
wherein R25 optionally further contains 1 to 5 substituents whi ch when
occurri Mthhn an alicyclic or aromatic ring systemare radicals

i ndependentTy s€l ected froma group consisting of (Cl-6)alkyl,

(C16) al kyl i dene, cyano, halo, nitro, halo-substituted (Cl-3)alkyl,

- X6NR17R 7 X6NR17C(O)0R17 - X6NR17C( O) NRL7R17 - X6NR17C( NR17) NRL7RL7
_X60R17, - %6 @ywmonnd phFordr{®: - X6SR17, - X6C(O) ORL7, - X6C( 0) NRL7R17,

-X6S(0) 2NR17R 7 X6P(O) (OR8) OR17, -X60P(O)(0R8)0R17, - X6NR17C( O R18

-X6S(O R18, X6S(0O) 2R18 and - X6C(O) R18 and when occurring within an
alipbatic noiety are radicals independently selected froma group
consisting of cyano, halo, nitro, -NRL7R1l7, -NR17C(O OR17,

-NR17C( O NR17R17 _NR17C(NR17) NR17R17XRER17 -SR17, 15 C(O)CRl?

-C(O NRL7R17 -S(O 2NR17R17, -P(O) ( OQIL?) OR17, OF( O) (OR17) OR17,

-NR17C(O R18, -S(O) R18, -S( 0) 2R18 g,rﬁ(o;_.p(O)RlS wherein R15, R17, R18 and
X6 are as described above; or - a d¢fivapi ve, of said conpound sel ect ed from
the group consisting of N-oxide erivati vis, prodrug derivati ves,

protected derivatives, i somis, i somers 20 of said
conmpound; or a pharnmaceuticall ﬂacc pt alphe s’élt or solvate of said conpound
or said derivative. 2. A conpound @f @®arth| wherein: XI and X2 are both
nmet hylene or Xl is ethylene and X2 is a bond; 25 R3 is - CR5=CHRG,
-CR5(CR63) 2, -CR7=NR8, or (C3-12)cYdDoal kyl, wherein RS and R6 are

i ndependent|y hydrogen or (C l4)alkyl or R5 and R6 together with the atons
to which R5 and R6 are attached form (C3-12)cycl oal kyl, (C6-12)aryl,

het er o( Gherbip:aryl 14 June 2006 WO 03/042197 PCT/ US02/ 36396 101

10 X1 and X2 are both methyieﬁe or X1 is ethylene and X2 is methylene or a bond;
R3is -CR3=CHRS, -CR(CRS3); , ~-CR7=NRS, or (C3.12)cycloalkyl, wherein RS

and R are independently hydrogen or (C1.4)alkyl or R5 and RO together with the atoms

to which RS and RS are attachecf form (Cj3.12)cycloalkyl, hetero(C3.12)cycloalkyl,
(Cg-12)aryl, hetero(Cs.12)aryl, (Co.q é)bicycfoaryl or hetero(Cg.1 2)bicycloaryl and R7 and

15 R8 together with the atoms to which R7 and R8 are attached form hetero(C3.17)cycloalkyl,

hetero(Cs.12)aryl or hetero(Cg. 2)bicycloaryl, wherein R3 optionally is substituted by 1
to 5 radicals independently selected from a group consisting of (C1.4)alkyl, cyano, halo,

halo-substituted (C1.4)alkyl, nitro, -X4NRIRY, -X40RY, -X4SR9, -X4C(O)NRIRY,
-X4C(O)OR?, -X4S(O)R10, - x45(0)R10 and -X4C(O)R19, wherein X4 is a bond or
20 (Cpp)alkylene, R9 at each occurrence independently is hydrogen, (Cj3)alkyl or
halo-substituted (C1.3)alkyl and R10 is (C1-3)alkyl or halo-substituted (Cy.3)alkyl; and

R4is -C(O)X5R1 or -S(0)9X5R!1, wherein X5 is a bond, 7-04 or -NR12-,




or (C9-12)bicycloaryl and R7 and R8 together with the atomi to %%h R7 and
R8 are attached form hetero(C5-12)aryl; wherein within R314d¥2¢soal kyl ,
aryl, heW&G&&3A%7or bicycl oaryl group may be substitut e@CEIUSH2/363860 5

radi cal s i ndependently selected fronf8 group consisting of 5 (C14)alkyl,
cyano, hal o, hal o-substituted (Cl.4)al kyl, -X40R9 and - X4C(O) OR9, wherein

(L. 3) airan ki e (¢ Shlal fed K] & 5 cakrionibrapepetied 0
-S(0 2X5R11 LR X5 i bond, .-,0- -NR12- in RlI2 is hyd

o (C1 Byaitl BB RS OR1T, BOmR1E) AKoIRDE, -0k S - COmRTRI, ™ o0
het er o( C5- 12) cycl oal kyl goo- 3)al kyl, (C6-12) argl(CO3) yl,

het er of %Ei"ﬁl(cem;l CKOR 13 co. B HEORAR y INRAGCEoRvRIAR r  or

het er o( C3- bi cycl oaryl (0. 3)al kyl or__(iii)

het er of @%?‘%S@Pﬁé)ﬁ@ﬁﬁ 3) aWhieydin or Roveny s COIG) mkydloalin€pizdalkdd by

- X60R15 - X6C(O R15 or -X6NR16C§O)CR16 wherein X6 is a bond or nethyl ene,
R15 Ps hsieEK(EaDnydealkr(Co Dalkk (Ce m)asi(Casyalinthegre(Osy p)ai@orm®kyls hydr ogen
or (CL. )alkyl; 15 wherein within R4 any alicyclic or aromatic ring system
may be <Gp3pibieyclodriCos)alkyl or Eetera@ g Bicycloepltge)wltyy andRdétat cagh om a
group consisting of (Ci{)al kyl, halo, X6NR17Rl7, -X60Rl7, -X6C(O) COR17,

- X6NC( OPFaLgreaeind @firishydrpasp er (C1-Gatkyhor 68 €G3-opeynioalindEoindlsdendent | y
is hyd .(Cl-6)alkyl hal o-substijtuted (Cl-3)alkyl d R18 i

(&) PR G IR OSaIG DR 2 By K o kb GraeiCo s D SRR,

Py ogelCo 2P SRpa PRI & | herol{s nblarasiCo0aon & | G 25 \ ros
} - iﬁfa(%_g),c%gﬁggﬁ@gégg@,e h6E ot LML S AT SRy TALREACTL N o
| hetero(Cs.g)aryl(Cg3)alkyl substituted by ~XO6ORIS3, -X6SR15, -X0S(O)RIS,
-X65(0),R15, -X6C(O)R15, -X6C(O)OR!IS, -XO6C(O)NRISRI6, -X6NRISRI1S,
-XSNR16C(O)RIS, -X6NR16C(0)ORI15, -XO6NR16C(O)NR15R16,
-X6NR16C(O)OR1 6, “XONRI6C(NR16)NR ISR 16, wherein X6 is a bond or methylene,
15 R15is (C3.6)cycloalkyl(Cp.3)alkyl, hetero(Cs.g)cycloalkyl(Co 3)alkyl, phenyl(Cg.3)atkyl
or hetero(Cs.g)aryl(Cp.3)alkyl and R16is hydrogen or (Cj.g)alkyl; wherein R4 optionally

further contains 1 to 5 substituents which when occurring within an alicyclic or aromatic

ring system are radicals independently selected from a group consisting of (C1.g)alkyl,
(Cj-g)alkylidene, cyano, halo, nitro, halo-substituted (Cj.3)alkyl, -X6NRI7R17,

20 -XO6NRI7C(O)OR17, -X6NRI7C(O)NRI7R17, -XONR17C(NRIT)NR17RI7,
-X60R17, -x6s8R17, - X0C(0)OR17, - XGC(O)NR”RI 7 -XGS(O)zNR”R”,
-X6P(O}OR18)OR17, -X60P(O)ORIB)OR17, -X6NRI7C(O)RIS, -X6S(O)RIS,
-X08(0)R18 and -X6C(O)R18 and when occurring within an aliphatic moiety are
radicals independently selected from a group consisting of cyano, halo, nitro, -NR17R17,

25  -NrR!7c(0)0R!7, -NR”C(O)NR”R_”, -NR17c(NR17)NR17R17, -OR17, -SR17,




WD 03/ 042197 PCT/ US02/ 36396 102 (C3-12)cycl oal kyl ( CO- 6)amﬁé

(C6-12)ar Yl (CO. 6)al kyl or hetero(C5-13)aryl (CQ 6)al kyl P8RS2RPt hi n R25
any al i cWOIB@43P7 aromatic ring system may be substit ut edPGIAR021368% 5

radi cal s i ndependently sel ected froM®(Cl.6)al kyl and hal o-substituted
(C1l-3)al kyl; or a derivative of sai d conmpound sel ected fromthe group
conpri si N-o 5 deriv S, prodru riyatives cte
derivatl'\ﬁg@ Bégmars ~ CARINR r,es of-S(@aﬁ@ﬂgRiZf sarHtQﬁQ&tﬁ or a
pharmaceutically ackiﬁtabl salt_or solvate of sajd conmpound or said

der i vat iv@P(O3(OR YORHHUMNR FIC(OMR S-S (IR Se - HOXR | Sarslet AEQ)BAS fwhemsin he gr oup
conS|st|q% of phenyl, pyridin-2-yl, pyridin-3-yl, pyridin-4-yl, vinyl,

2-di fl ud®ieh Ib@n&rdne{azjé)allawmyﬂdyr atCliaoh Decufenyé indéperriehtiy o hgdrphen,
4- et hyl phenyl, 2 yl phenyl , 4-chl orophenyl, 3, 5-di nethyl phenyl,

4-triflyong ledrqﬁﬁﬁwbsmﬁteur(d | YA PMBIRYY @Jﬂm]yg)am?r 6F RARRNBIthted
naphthalen- - 3, 4- dlchlorophenyl 3- net hyl phenyl ,

3- tr5f|q@qgmﬂkﬂylphenyl 3- trlfluoronethoxyphenyl
2,3,4,5, 6-pentafl uor o- phenyl 2-f 1l uorophenyl, 2- chlorophenyl

2- cyano- phenyi20 3t gdidchddor iRt id | corfiistis t of UipdrageRenit . o)alkyl
3-chl orophenyl, 15 4-bronophenyl, qgggyugioséﬁ%hlorgmpﬁgn th{ga 7

2-f 1 uor €3y b1y hikyBhétbre b 1 €h-6)alkyl
3- bronnghgngF® ik'!ﬂdlc I%?%phens$ Pgﬁ%ﬂJP?%%%?%gﬁi%ggsﬁ%£§$a%8”§ﬁény|

4- cyan00phanyKngzﬁmm«kupﬂhﬂBthoxyphenyl 2, 3-di fl uorophenyl , blphenyl
2- brono-5- fluoro-phenyl, 4-fluorophenyl, 3,4-difl uorophenyl,

2, 4-di {1 uor oPBNY kelectéd Horf-Hyaid Al ARV alkdxyCP3hdlky1] k2o !
2,3,4-trifluorophenyl, 2- cg?br555qrgg?rF¥Iuorgﬁe?ﬁglSﬁeny @Hhﬂ e

410i s- (Ustlfzb@ﬁfoﬁlk?moﬁ&)all?n}létcr@c?a 4@@(510511@1@0%)512}1)/(% &)ﬁbfmcﬁe)aﬂfyl
fl uoronet hyl phenyl, 2-fluoro-4-trifl uoronethyl phenyl
I
I
I

2,

tri

2-f 1 uor Qn@h&ték$¢§ﬂ)m(2 %Monax Sstﬁuttad ivith ¥R lmato RIS or -R15
2-fluoro-5-trifluor onet yIp enyl, 5-fluoro-2- trlfluoronethylphenyl
4-f
3,

uor fib wo Qﬁg%ﬂ gﬂﬁ@y 2- met hoxyphenyl ,
5- bi sq‘{_h;él%uﬁll}oron%t y pﬁ 'lﬂ}ld difl uororret hoxyphenyl

3- d|f|uorone@hﬂﬁg&h&&Mq}Igh d r 4- carboxyphenyl 25
cycl ohexyl, cycl opropyl olsg%r%%h+, ﬁbop en 2-yl, 5-chloro- thiophen 2-yl

?pgm 3 5 g'r(f;;ﬁgbé%ng?gﬁﬁéﬁlt%‘éﬂﬁwﬁl c}hé‘cagﬁ’éd %S‘{n W Sl 5 ﬁzsggggﬁgmd sel ect ed

erivatives, pr odr ug rivatives,

progect afb flgchedaloin €53 g)cﬁaaakﬁen@@ctoglg)wmsycwalmpr s

X3 is selected from group (a), (b) or (c);
X Y Y
§Q\n/ st S/ A\ 25 §4 25
N-.._Y/> Nl“*x> R X-..N/: R

(@ | (b) - ©

20 _ -Wherein XisOand YisN;
R25 is selected from hydrogen, (Cp.galkyl, (C3.12)cycloalkyl(Co.g)alkyl,
hetero(C3.12)cycloalkyl(Co.g)alkyl, (Cg.12)aryl(Co-g)alkyl, hetero(Cs.13)aryl(Co-g)atkyl,
“X4NHR15, -x4S(0)2R26 or -X4C(O)RI'7NR17C(O)R17 wherein R13, R17 and X4

are as described above;




of said conpound; or a pharmaceutically acceptable salt or ﬁg e%@ of said
compound or 30 said derivative. 14 June 2006 WD 03/ 042197 82/ 36396
103 4. AVOSRBEIN of claim 3 wherein R4 is benzoyl, norpPOTUR/363%ar bonyl ,
acetyl, furan-3-carbonyl, 2-nethoxybenzoyl, 3-nethoxy-benzoyl,
napht hal ene- 2- car bonyl , benzo[l 3] di oxol e-5-car bonyl

3-pyridin- 3- yI cronyI nzof uran- 2-carbonyl, furan-2 5 carbonyl,

tert - but oxy- c%r(%olﬁylseie‘ﬁ hgﬁﬁﬂ ‘l!ecﬂ?%‘ﬁnypnﬂﬁﬁmgn@lfl hedrogem r fonglalkyl,

& hyr Bﬂ@swm%w&mw}%@%@@m Cydwlf)ii& SVt Ao

- car o ?fsf%&%)l@?‘éaﬁ@?@{ Tester, G543 ﬁkﬂﬁbﬁ%eﬁ%%p' P ear BByl i ¢ acid
oy d nsﬁ o AR R PP L0 honyt

Voo Py e S Sagpenes SRR Solia LRSS AT

3- chl or qsckihridp NEIRET £ ARY @HH‘&' arom§t‘1¢bﬁx?%®sfeﬂi 28 ?@d?@alszmﬁ@ﬁéﬂ@&ﬁfg selected

4- chl or o- benzoyl , 3- rouro 4- met hoxy-bénzoyl, 4-nethoxy-benzoyl,
4-trifl doomynet Bmxlp bensistipg, of, (‘Cplg)fallaylgr()(-:ps}aﬂqm&enﬂ tyanoy chaben niyd, ,

3, 4- di met hoxy- benzoyl, 3-nethyl-benzoyl, 4-brono-benzoyl,

- 4- trlflmaioemmutedbenzowi 3)YafkyB- benzgxﬁNRéﬁRbX/I cycb{ép@iﬂ@(@)(mﬂbonyl
benzo[ b] t hi ophene- 2- car bonyl, 3-chl oro- benzo[b]thlophene 2- car bonyl

- benzenesuytfmiicOpRbTiE ene@&@ﬂb@qnw N}@’Iﬁéf]hyJX(S@jalbphmG@(@F{sm f onyI

t hi ophene- 2- sul fon I, for manyl - met hyl éster, 4% nethyl - pent anoy

f or rrerryl—-X@@Iblﬁ,yl-XéSRé?,, -f:oﬁm(m)mlﬁmnweﬁﬂ Nedtrl7, f.oxomroyNR Ei7opy |
ester, N, N-dinethyl-formanyl, N-isopropy formarry ,

N-pyri. dux@mb off@wnwl kﬁewe)gen%w 20 yoRRH b R, ph?{)&sgo Byl oyl

1H-i ndol e- 5-car bonyl, 'pyridi ne-2-car bonyl , yraz e 2- ca

3- hy dr-oxyx s 0)-gi 18esrd- CROQAMA 18 %d&ﬁfhé?ﬂo&)&ﬁir%‘ Wehitr s bsHIE mcﬁetIS}Yaﬁ'é oxy-

pyri di ne-3-carbonyl, 6-am no-pyridi ne-3-carbonyl,

- 6- hyd ., b I
S v sk M SSRAORb s R

and 1-o rrvative of said

conpound pNgel R gHROR 7 QIE 1T (@R P7EIM S N7y 17?N1(1X7Ig1 _GR17 vaggves,
prodrug der |7$}§t ms pr ot ect@gd deri va!L[\fliéves@\]R mers, ahd m Xtures’ of
i sonsrs _C(O)OR17, -C(O)NRI7R17, -S(O}NRI7R17, ~P(O)OR!7YOR17,
-OP(OXOR!17)0R17, -NR17C(O)R18, -S(O)R18, -S(O),R!8 and -C(O)R18, wherein
R15 R17 R18 and X6 are as described above; or
a derivative of said compound selected from the group consisting of N-oxide
- derivatives, prodrug derivatives, protected derivatives, isomers, and mixtures of isomers
20  of said compound; or a pharmaceutically acceptable salt or solvate of said compound or

said derivative.

2. A compound of claim 1 wherein:
X! and X2 are both methylene or X1 is ethylene and X2 is a bond;
25 * R3is-CR3=CHRS, -CR3(CRS3),, -CR7=NR8, or (C3.12)cycloalkyl, wherein RS
and RO are independently hydro gen or (C1.4)alkyl or RS and RS together with the atoms |

to which R> and R6 are attached form (C3-12)eycloalkyl, (Cg.12)aryl, hetero(Cs.32)aryl




of said conpound; or a pharmaceutically acceptable salt or li%r}’eaio‘(:) of said
conpound or said derivative. 30 5. A conpound of claim4 whérein &25 S

t ert - butyP 038429dpr opyl, ethyl, phenyl, 14 June 2006 WOPOBUSMZEE

PCT/ US02/ 36396 104 pyrazinyl, pyrid®inyl, pyridinyl, thienyl or
trifluoronethyl; or a derivative of said conpound sel ected fromthe group
consi sti nggof N- oxi de . derivatives, prodrug derivatives, protected

deri vat i9d69-12)0i¥eloaryl andi R and R together wishdhe atogs ta yhich:-B .aI®r g
phar maceut i.cgl | cceptable salt or solvate of said conpound or 5 said
deri vat i‘\ll}@‘?heg.fm%‘ ﬁﬂf‘fﬂg(&lﬁbﬂ)é'fyicl aim2, wherein R3 is -CR5=CHR6 wherein R5
and R6 together wth the atonms to which R5 and R6 are attached form
(C6_12) aryl, Wperpisigithiy Rouanyrayeloakkyl, apy, hetarears! oripxcloasyli gionspmayibat | y

el 3?%5%3‘{’#"9'6 4 ey e £ RS Wrdeneily Y ol Uhe, ol € a bond
nal o° sulHFELSh e it ReloRp e e O A SRR, RAOROIE NIRRT gherd (L'
7o Crs (AP HICTRREERI R ot oponi ety U008, Comoouna

of cl ai . | ' CH(CH3)2. 20 10. A conpound of claim2 wherein
R3 is (%@1%%{/@{3@5@%3. 1’11. A conpound of claim 10 wherein R3 is

cycl opr onyl - a5, 1 ACSONPEUN AL SRl Tcat9B bl 0. Fonkzione 2008

WO 03/ 042197
wherein R12 is hydrogen or (Cy.g)alkyl, and Rl is (i) (Cr.galkyl or (ii)
10 hetero(Cs.12)eycloalky(Co.3)alkyl, (Cg.12)aryl(Co-3)alkyl, hetero(Cs.12)aryl(Co.3)alkyl,
(Co.12)bicycloaryl(Cp.3)alkyl or hetero(Cg.j2)bicycloaryl(Co.3)alkyl or (ii1)

hetero(Cs.g)cycloalkyl(Cg-3)alkyl or phenyl(Co.3)alkyl substituted by -XSPORI1S,
-X6C(O)R1S or -XONR16C(O)OR16, wherein X6 is a bond or methylene, R15 is
phenyl(Cg.3)alkyl or hetero(Cs.g)ary}(Co.3)alkyl and R16 is hydrogen or (C1-g)alkyl;

15 wherein within R4 any alicyclic or aromatic ring system may be substituted with

1 to 5 radicals independently selected from a group consisting of (Ci.g)alkyl, halo,
-XONRI7R17, -X60R17, -X6C(0)OR17, -X6NC(O)R16 and -X6C(O)R18, wherein
R17 at each occurrence independently is hydrogen, (Cj.g)alkyl or halo-substituted
(C1-3)alky! and R18is (C1-¢)alkyl or halo-substituted (Cj.3)alkyl;
20 R20 is hydrogen or(C1.g)alkyl;

R23 is (C1.g)alkyl or (Cg-12)aryl(Cp.g)alkyl;

R24 is hydrogen or (Cig)alkyl;

X3is §',X , ;§FY or §F’Y wherein X is O,

25
W e S

Y is N and R?5 is selected from hydrogen, halo(Ci.3)alkyl, (Cpg)alkyl,




13. A compound of claim5, wherein X3 is 14. A conpound of lﬁlﬁﬁnﬁ(ﬁ) wher ein
X3 is Rz5 5 15. The conpound of claim2 wherein R4 is -C(O)Xg 9 wﬁerein X5
is a bonWOMG421BA1 is hetero(C5_12)cycl oal kyl (C0_3) al kyl PCLES0213$8%c onpound
of claim 15 wherein R4 is -C (o) - MWD, 10 17. The conpound of claim 2.

wherein R20 is hydrogen, R23 is (Cl_6)alkyl, R24 is hydrogen, R25 is
tert-buty h |, ni di p-.3- hH N~ 47 vl

thi en-3- yI'“or tritludromet’ hy™*418:; & conpound of ¢FA etted from
i en- 3y SFpARIRCE RIS K1 BT i on RepdiofC s DERIC o o

the gro - SL f o :1b.orphol i.ne-4-carboxylic acid .

(25 (3 el SIS, el Reunt g sy gy Pe fubSitited with 1105

di met hy kadlcadiddépenBerithysetd FronV {C 1 and halo-substituted (C1. 1;

1, 3, 4] oxadi azol ?Z-yl )l-yyret hyl car ba‘rmlgl?)]al-kgt hyl '} -am de; (C1:3)alkyl; or

nor phol i ne- 4acdetivativd b saﬁdidﬂm{ﬁmﬂ@%ﬂé&mtﬁﬁﬂ%@'ﬁ&?%mhprﬁshg( M-ghany!l [
1, 3, 4] oxadi azol e- 2- car bonyl ) - pent yl car banoyl ] - et hyl } - am de;

nmor pﬁ0| éﬁléYaAwe& PERSKYS derivatiyes. protected dertvatives, isomers, and mixtures of isomers

2- (2-di - . -1-[4-(5-. 2
by | i nokaReRtRAR b PR TR OAN BN LIE g Dl A omPoBR 5 - ami e
nmor phol sad-déreaivboxyl i c acid
[1-[1-(3-cycl opropyl -1, 2, 4- oxadi azol e- 5- car bonyl ) -
pr op%l lc_ar bazﬂydO]ngﬁm(c]qurcmilh_;Zl wiEraip R s sclestet] fionyihy geup ybdsisting ofpheny),

~.4-car A ) .

R S\ a2 hemmphorbeni. o pyidin
ol O¥Rd! A MRARYARNIETY | dRRAUGIL D2 B ek iibAY - 2 BfforcpRenyl

nmor phol i ne- 4- carboxyl i1 € a

[ 1- [ 1- ( 3Stdimethylphenyd, 4-Riflboronaathydplengl, B-td fudromyihpxyiphedyl /B bRBGhe) 03/ 042197
PCT/ USOZ/%Q%EG 106 . )

pr opy! cBf Jri-Yh_ ( 3:4ichlprophensiban3-mediyinhsnyl ) - Stwiffyoromathylphenyl,

2 oyl o 2817 Py ior;pheny) 2ugrophenyl, 2-chloropheny.
oxadi azdicgar®-glenidony Rytrifinoroyetnifghenyly | | 4€Eﬂn-9:;h}y1ldpii£ﬁyﬂe; 3-chlorophenyl,

nor phol i, ne- 4- car hoxyl i ¢ _aci.d R) - 2-cycl opr opyl met hanesul fonyl -1-[(S)-1-(5-
5 Pgl ' 4-[113romop enyl, ﬁ(-}(luoro{i—chloroi el)1y1, 2-ﬂ¥1oro-3?me@3//l-phenyl, 3-ﬂuorophe1¥yl, 2,5-[( ) (

o R R I LSR5

4-cyano-phenyl, 2-trifluoromethoxyphenyl, 2,3-difluorophenyl, biphenyl, 2-bromo-5-

fluoro-phenyl, 4-fluorophenyli, 3,4-difluorophenyl, 2,4-difluorophenyl,

2,4.6-trifluorophenyl,  2,4,5-trifluorophenyl,  2,3,4-triflucrophenyl,  2-chloro-5-

20  trfluoromethylphenyl, 2,4-bis-trifluoromethylphenyl, 2,5,6-trifluorophenyl, 2-fluoro-3-

trifluoromethylphenyl, 2-fluoro-4-trifluoromethylphenyl, 2-fluoro-5-trifluoromethylphenyl,

2,3,5~trifluorophenyl, 2-fluoro-5-trifluoromethylphenyl, 5-fluoro-2-trifluoromethylphenyl,

4-fluoro-3-trifluoromethylphenyl, 2-methoxyphenyl, 3,5-bis-trifluoromethylphenyl,

4-diﬂuo_romethoxyphcnyl, 3-difluoromethoxyphenyl, 2,6-dichlorophenyl, 4-carboxyphenyl,

25  cyclohexyl, cyclopropyl, isopropyl, thiophen-2-yl, 5-chloro-thiophen-2-yl and
3,5-dimethyi-isoxazol-4-yl; or

a derivative of said compound selected from the group consisting of N-oxide

‘derjvatives, prodrug derivatives, protected derivatives, isomers, and mixtures of isomers

of said compound; or a pharmaceutically accéptable salt or solvate of said compound or

30  said derivative.




propyl car banoyl ] - 2- (2- met hyl - propane- | -sul fonyl )-ethyl]-am Q‘}' 2006
{(R)-2-(2-nethyl -propane-|-sul fonyl)-1-[(S)-1-(5-thi ophen- é Pl-lelaf 4- oxadi a
zol e- 3- W&WHMPT - propyl car banoyl ] -et hyl }-am de; 10 PCT/US02/36396

nmor phol i ne- 4- car boxylic acid 103

{(R-1-1(S)-1-(3-tert-butyl -1, 2, 4- oxadi azol e- 5-car bonyl )

pr opyl car banoyl ] - 2- cycl opr opyl nmet hanesul f onyl - et hyl } - am de;

nmor phol i ne- 4- car boxyl i c acid

{(R)-2- (- mt&%mﬂ‘-‘tﬂ@%@%ﬁlm%‘% )g'l_ H‘)ony%}ﬂlmﬁ) oholine-4; cf:trbm:?/]I ia%ett}r"}yl )

trifluoronethyl-1,2,4-oxadl azol e- pr py car banoy
- ami de; ﬁ.urmﬂpdramtbongrb a~mahdnqodyénzoylacBmethoxy-benzoyl naphthalene-2-carbonyl,

L onyl c%’%ﬂ%ﬂ{é? q?o’@?ep%-@ﬁ% i din  ShAprayin oo i docatbony), fran-2-

??rRl)O?(i)l I[ (Q%)o 10%55- iy [y' é%rl?cﬁn:ylj Jl_)ipfeﬂy -4-carbonyl dl%ur{?h(l:lg-lzb%arbqn)yl quinoline-3-
pr opKI lcamtbanylyli “heclylienzoyi, rmpﬂtmgyrubbmﬁys -ItifoxlIbenmiytiet-hydroxy-benzoyl,
nor phol i ne

(5 Byl BRRuRy PraRctint Bigratonyipmineyastyl besgpy, &-carbonybpiperazine-
L, 2, 4~ 04agliga 9l acia SA-BARY lbrer PENbGA BHERMHnb- 1L xylic 1l Hfin &,

m)rphol i ne-4-carboxyli
{2-cycl éﬁ(ﬁuplyﬂrmtﬂoayi}pmefazmel-}-&arbbn)(w pindihe-d-catbényl, 1-oxy-pyridine-4-

oxa azol ca bon car panpyl ] - et hyl } - am de;
g ol ic?.r ogly ca ﬂBXéV;%l@gagp bonyl, thi}:l)p ene-2- car onyl, thiophene-3-carbonyl,

{2 cycl e s 3l _ 2
oxadi az gfyee- 5-car bo 9I ?’%{egg}’hﬂépl-%ﬁe Q%%ﬁ%yl%?@%%égg(}p hene-2-carbonyl,

nor phol Bﬂnemeftlaioﬂﬂmy-lzmar‘mmylj 4-chloro-benzoyl, 3 ﬂouro-4—methoxy—benzoy1
{2-(2- ropane-J - sul fon ) 1[1 3- pheny 25
~oxadi az TIE' %0’8' ‘ngﬁ’ 3@‘{) }“—‘)a na@yl 4-fluoro-benzoyl,

M S i oy, A
- mor phol Bibenzbyb-herroyly | dyclapentdnd-2arbbeyly IbemiofisldspHeheydarborfyl, 13{cBlopheny | [

1, 2, 4] oxadi | e- 5-car bonyl ) ropyl car banoyl ] - et hyl } -am de; 3
nor phol F &ﬁ@MBWy%F%I bagylg qmﬁlﬂﬁ\ﬂlﬁwﬂ hWan][th?ilelze'a-]sﬁlf@!wlaz%m@th&'l-c ar bonyl )

propyl c [ ha d 06 WO
DL LR RATON RSl BN S el
A 1-[ 1- ( formhinyl-ishButd, 4dseetadicaahsl- Broﬁaﬁb@ nkébt):r formamyl-isopropyl ester,
propyl car banoyl ]l 2- phenyl nmet hanesul f onyl - et hyI }-am de;
N N-dimethyl-formamyl, V-isopropyl-formamyl, N-pyridin-4-yl- formamyl N-pyridin-3-yi-
20  formamyl, 3-phenyl-acryloyl, 1H-indole-5-carbonyl, pyridine-2-carbonyl, pyrazine-2-
carbonyl, 3-hydroxy-pyridine-2-carbonyl, 2-amino-pyridine-3-carbonyl, 2-hydroxy-
pyridine-3-carbonyl,  6-amino-pyridine-3-carbonyl,  6-hydroxy-pyridine-3-carbonyl,
pyridazine-4-carbonyl, 3-phenoxy-benzoyl and 1-0x0-1,3-dihydro-isoindole-2-carbonyl;
or
25 a derivative of said compound selected from the group consisting of N-oxide
derivatives, prodrug derivatives, protected derivatives, isomers, and mixtures of isomers

of said compound; or a pharmaceutically acceptable salt or solvate of said compound or

said derivative.

30 5. . A compound of claim 4 wherein R25 ig tert-butyl, cyclopropyl, ethyl, phenyl,




nor phol i ne- 4-carboxylic acid {1-[1-(5-tert-butyl-] 14 Fune 2006
1, 3, 4] oxadi azol e- 2- car bonyl ) -

pr opyl caM@L39¥21P7 2- phenyl net hanesul f onyl - et hyl } - ani de; aR@TAIS02/36396
mor phol i ne- 4- carboxylic acid 104

{2-(2-difluoronet hoxy-phenyl net hanesul fonyl)-21-[1I,I-

di net hyl - 2- 0xq- 2- (5-.pvr i di h-3- yl - .
1I, ge 4] gx%?éfzgé&&?ﬁ%lﬁwékﬂéfpg r%‘éer?&k/?r]mg’tl%‘?fﬁeﬂ%ﬁoée. 19. A derivative
sel ected from Héevative o seidnsingiound sélbctdlt Bohflthed@biyy dbhsiting dIREKMP

derivatives, protected derivatives, isoners, and m xtures of isoners, of a
conpoundd@ivatiescprgdimg derivaives, pyetaetadiderivatives, ispmgts apsd mbitwres of isomerssol vat e

of a co [ sai d derivative. 2Q. A pharmaceuti.cal

conpost (i sfpofind d'a PRafthaceRfly biepliBlcioff or &cluork ob AR BRRSUAER s 0una o
Clai m 1 daid depivhtiviat i on with a pharmaceutically acceptabl e excipient. 15 20
21. Use of the compound of Caiml1l or a N-oxide derivative or individual

i sonmer or mxture of isoners thereof; or a pharmaceutically acceptable

salt or solvate of such . conpounds and the N oxide deri.vatiyes, prodrug
deri vat iQS/es, %P@P%F’Qd’fﬁklﬂp\?a‘t”i’%@%l,@isn‘all ?@HBI% Wwhezgia RS and BOesether es of

- an artHEIe Aerialp oo RRD Bd RGrAeURHBE (o 5 BEth HEUBMSERMER ¢ o
i | [ I f.th [ . 22, hod
o manutttch 1 M TSRl st BB oRe Bl g oL CHABBNAYE. 25 Grai m

of_ manuf dot fr HY AR “CORBASFEROA T HE °4 “bBha B
conids puEs PR EhE R Ror BYPar IR syl EVaRs. Bhremo i adaodor 33 A

process for_prepar igﬁg a conpound of claim1 by: (A) reacting a conpound of
For mul a (€nr)alkylene; Bieat zagis oconmeny ipdspendentiy s (IS02)2lo396 halpggbstijuted N H X2R3

(C13)alkyl.
7. A compound of claim 6 wherein R3 is phenyl or 2-difluoromethoxyphenyl.
15
8. A compound of claim 2 wherein R3 is -CRS(CR63)2 wherein R is hydrogen and
RO is (Cy.4)atkyl.
9. A compound of claim 8 wherein R3 is -CH(CH3)5.
20

10. A compound of claim 2 wherein R3 is (C3-12)cycloalkyl.

11. A compound of claim 10 wherein R3 is cyclopropyl.

25 12. A compound of claim 5, wherein X3 is §[/X
) | > st
N--.Y/




1 XJiS(O2 OH(Il) wth a conpound of the Fornul a (III):RE%Q@OEN |~ 5
(I') to afford a (3-hydroxy amde (IV): X2R3 OS )2 ~ X1 Z?Res RR
Ny 23 2WORSORNRY Rzs -1 11 3 241 RRONY (1V) and t BREWUSKY#3% ng said
(i-hydroxy amide to afford a conpoud® of claim1; or 10 (B) reacting a

conmpound of Forrmula (I1) with a conpound of the formula (VI): (VI) 15 to

afford a (3- rR/droxy amde (VII1): 143 June 2006
13. compound of claim 35, wherein X" is %/

Y
| g
Ny |

14. A compound of claim 5, wherein X3 is \‘Xﬁ/

Y
- > 25
y/ R

5 15.  The compound of claim 2 wherein R4 is -C(0)X°R11 wherein X5 is a bond and
R11 is hetero(Cs. 1 2)cycloalkyl(Co.3)alkyl. '

16.  The compound of claim 15 wherein R4 is —c(0) —N 0.
__/

10. 17.  The compound of claim 2 wherein R20 is hydrogen, R23 is (C 1-g)alkyl, R24 is

hydrogen, R23 is terz-butyl, cyclopropyl, ethyl, phenyl, pyridin-3-yl, pyridin-4-yl, thien-3-
yl or trifluoromethyl.

18.  The compound of claim 1 selected from the group consisting of:

15 morpholine-4-carboxylic acid {2-(2-difluoromethoxy-phenylmethanesulfonyl)-1-[1,1-
dimethyl-2-0x0-2-(5-pyridin-3-yl-[1,3,4]oxadiazol-2-yl)-ethylcarbamoyl]-ethyl} -amide;
morpholine-4-carboxylic acid {2-phenylmethanesulfonyl-1-[1-(5-phenyl-
[1,3,4]oxadiazole-2-carbonyl)-pentylcarbamoyl]-ethyl} -amide;
motpholine-4-carboxylic acid {2-(2-difluoromethoxy-phenylmethanesulfonyl)-1-[1-(5-

20 - pyridin-3-yl-[1,3,4]oxadiazole-2-carbonyl)-pentylcarbamoyl]-ethyl}-amide;
morpholine-4-carboxylic acid [1-[1-(3-cyclopropyl-1,2,4-oxadiazole-5-carbonyl)-
propylcarbamoyl]-2-(2-methyl-propane-1-sulfonyl)-ethyl]-amide;
morpholine-4-carboxylic acid {2-(2-methyl-propane-1-sulfonyl)-1-[ 1-(3-thiophen-2-yl-
1,2,4-bxadiazole-5-carbonyl)-propylcarbamoyl] -ethyl}-amide;

25  morpholine-4-carboxylic acid [1-[1-(3-tert—buty1-1,2,4-oxadiaiole-5-carbonyl)-




WD 03/ 042197 PCT/ US02/ 36396 109 X2R3 (0O 2S~ X R20 OH lell?(j‘(“/f%éo N 1If /
\ ~q] ~Rzs Hza za ., u RN.X (VIU) and then oxidizing said - ygroxy
ami de t oWVEfBE#H9% conpound of claim1; or (C) reacting aPCOWRGASIGOT
Formula (11) with a conpound of thelornula (VII): R0 OHHN 5 (V) to
afford a (3-hydroxy amde (I1X): X2Re (O2SN 1 X Rzs 10 (DC) and then

% v, ottty A ST B S B IPERRRY s oo 2 T Formul & (1)
def i ned mdiphdlient-darbokylic Acid (2RYUBEropY Infediambdidfolyl) I-[1-(5-phenyl-1,2,4-
oxadiazole-3-carbonyl)-propylcarbamoyl]-ethyl}-amide;
morpholine-4-carboxylic acid {(R)-2-cyclopropylmethanesulfonyl-1-[(S)-1-(5-

5 trifluoromethyl-1,2,4-o0xadiazole-3-carbonyl)-propylcarbamoyl]-ethyl }-amide;
morpholine-4-carboxylic acid [(1-{(1-(5-ethyl-1,2,4-0xadiazole-3-carbonyl)-
propylcarbamoyl]-2-(2-methyl-propane-1-sulfonyl)-ethyl]-amide;
{(R)-2-(2-methyl-propane-1-sulfonyl)-1-[(8)-1-(5-thiophen-3-yl-1,2 4-oxadiazole-3-
carbonyl)-propylcarbamoyl]-ethyl} -amide;

10 morpholine-4-carboxylic acid {(R)-1-[(S)-1-(3-tert-butyl-1,2,4-0xadiazole-5-carbonyl)-
Iﬁropylcarbamoyl]—2-cyclopropy]methanesulfonyl-ethyl}-amide;
morpholine-4-carboxylic acid {(R)-2-(2-methyl-propane-1-sulfonyl)-1-[(S)-1-(5-
trifluoromethyl-1,2,4-oxadiazole-3-carbonyl)-propylcarbamoyl]-ethyl} -amide;
morpholine-4-carboxylic acid {(R)-1-[(S)-1-(5-tert-butyl-1,2,4-oxadiazole-3-carbonyl)-

15  propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl}-amide;
morpholine-4-carboxylic acid {(R)-1-[(S)-1-(5-tert-butyl-1,2,4-oxadiazole-3-carbonyl)-
propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl} -amide;
morpholine-4-carboxylic acid {2~c3}clopropylmethanesulfonyl-1-[1-(3-cyclopropyl~
1,2,4-0xadiazole-5-carbony!l)-propylcarbamoyl]-ethyl} -amide;

20  morpholine-4-carboxylic acid {2-cyclopropylmethanesulfonyl-1-[1-(3-ethyl-1,2,4-
oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl} -amide;
morpholine-4-carboxylic acid {2—cjclopropy1meﬂ1anesulfonyl-1-[1-(3-phenyl- 1,2,4-
oxadiazole-5-carbonyl)-propylcarbamoyl}-ethyl} -amide;
morpholine-4-carboxylic acid {2—(2-methy1—propane—1-sulfonyl)—l-[1-(3-phenyl-1,2,4-

25 oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl} -amide;
morpholine-4-carboxylic acid [1-{1-(3-ethyl-1,2,4-0xadiazole-5-carbonyl)-
propylcarbamoyl]-2-(2-methyl-propane-1-sulfonyl)-ethyl]-amide;
morpholine-4-carboxylic acid {2-phenylmethanesulfonyl-1-[1-(3-phenyl-
[1,2,4]oxadiazole-5-carbonyl)-propylcarbamoyl]-ethyl} -amide;
30 morpholine-4-carboxylic acid {1-[1-(3-ethyl-[1,2,4]oxadiazole-5-carbonyl)-
~ propylcarbamoyl]-2-phenylmethanesulfonyl-ethyl} -amide;




0) 14 June 2006 110 wherein: Xl and X2 are both nethylene gk (Xl Jjpset hyl ene
and X2 i %QT R3is -CRS=CHR 6,-CR S (CR 63)2, - C§ /639(5”
(C3_12) cycl oal wherein RS and R§, are independently hydrogen or
(Cl-4)al kyl or R5 and R6 together with the atoms t.o which R5 and R6 are
attached form (C3-12)cycloal kyl, (C6-12)aryl, hetero(C5_12)aryl or

( C9_12) marphdloerdytarbonyliRacidnid -[R Stetipd] hd 4] evadiazolee2-aarbenyl-0 whi ch R7 and R8
are attached form elnvmthln R3 any cycl oal kyl ,

aryl, hETEYERRAmoY %ﬁ&?&ﬁ?&?‘?ﬁsﬂ}(%b%{? desubstituted with 1 to 5

radi cal sndrpRRRIdeRbdxy1iE atial L1e¥patyB{ LY &&Hfak%lﬁéhr&f n( Cl. 4) al kyl ,
cyano, halo, hal o- substll tult gt:lqdé% ) al tIyg[I P,;l X40R9 and - ) O OR9, V\/nerel n

X4 is aPM&WR(O@]—EPMHKW@WC&@&)IRDC&M}mlde,m)dur rence | ndependent ly is

- S( O? )Zilﬁﬁﬁh qWﬁer‘@‘ir x)‘ég Péé"lét E%Egd&l%m%%f‘?]l‘ %Fﬂ!‘fnﬁmmcé‘\?‘?‘?xﬁﬁlﬁg hydr ogen

Cl - g
1o et SR S (5 4P 57 fOp kUG i

het er o( C5. 12) aryl (CO 3) al kYl ((39 12)b| cycl oaryl (C0_3)allryl or

ot or of BB 6 Mgl Oar%fe&%#@‘%( B GRS s Mo ide Jeriefives. ProdniE by

- X60R! 5 derivitiGeObRkected deﬁ%ﬁ?&ﬁ%@k@%ﬁd RRER IF isindrs, &fabéa?xgbo%d et hyl ene,
R15 is phenyl( “3)al kyl or hetero(Cs-6)aryl (CO-3)alkyl and R16 is

hy di®genlaon 18Cir{a)phiakpdceutitadiyeicceptbiesatt dRéolmte oflaicopploimd f caimdfibrc ri ng
system rrgé be substituted with 1 to 5 radicals independently sel ected
froma ‘@6‘?5 & sting of (C1{)alkyl, halo, -X6NRL7Rl7, - X60R17,
-X6(:(O)O?17 - X6NC(O) R16 and - X6(:(O)R18, wherein R1l7 at each occurrence

I ndependently is hydrogen, (Cl-6)al kyl or halo-substituted (Cl1_3)alkyl and

R18 is @€1.) Alphgimarecutical oompdsﬁidrtqon@dsi@gm tBarapduayicallyRIective mminms;ém
or(C1{) g‘élliggoundR%%lalls (1%100n2bmat1¥m with a p annageutlcalgy%%cqgtgllﬂe e?clclplent

15

21, Use of the compound of Claim 1 or a N-oxide derivative or individual isomer or
mixture of isomers thereof; or a pharmaceutically acceptable salt or solvate of such
compounds and the N-oxide derivatives, prodrug derivatives, protected derivatives,
20 individual isomers and mixtures of isomers thereof in the manufacture of a medicament
for treating a disease in an animal in which inhibition of Cathepsin S can prevent, inhibit

or ameliorate the pathology and/or symptomology of the disease.

22. A method of manufacturing a pharmaceutical composition using a compound of
25  Claim 1 for treating a disease in an animal in which Cathepsin S activity contributes to the
pathology and/or symptomology of the disease.

23. A process for preparing a compound of claim 1 by:

(A) reacting a compound of Formula (II):




R24 is hydrogen or (Cl-6)alkyl; 14 June 2006 111 X3 is r-x dggl Yis
N and R25 is selected from hydrogen hal o( C1- 3) al kyl, (C éﬁle{w
(C3-12) cYO BT (C06) al kyl , (CB-12)aryl (CO-6)al kyl or PCT/US02/36396
het er o( C5. 13) aryl (CO- 6) al kyI wher dfh within R25 any alicyclic or aromatic
ring system may be substitut ed with | to 5 radicals i ndependent |y sel ected
from (Cl.6)al kyl and hal o-substituted (Cl ;3)alkyl; or a derivative of said
conmpound sel ected fromthe group conpri Rég N-oxi de derivatives, prodrug
derivatives, protected derivatives, iso and m xtures of isoners of
sai d corrpound or a pharmaceuti cal I yxHCC d@ able salt or solvate of said
conpound or said derivative. 4
R O
N
H
OH

iy

with a compound of the Formula (II):

RZO

f
HN

OH

/>___st
R N-—-

5 (1)
to afford a B-hydroxy amide (IV):

T

(0),5_

™ Jﬁf 7(1\( s

Iv)
and then oxidizing said B-hydroxy amide to afford a compound of claim 1; or

10 (B) reacting a compound of Formula (IT) with a compound of the formula (VI):
1I{zn OH
N
N RZS
SYANPPIN |
R™ R N—y

| (VD
15 ~ to afford a B-hydroxy amide (VIII):
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24.

(VI
and then oxidizing said B-hydroxy amide to afford a compound of claim 1; or

reacting a compound of Formula (H) with a compound of the formula (VII):

II{zo oM
HN WY
25
R
1/ \ />"
R R XN

(VL)
to afford a B-hydroxy amide (IX):
o }l{zpf
(0),8
\Xl II{;m OH
R? N .
~N >(J\‘4Y RS
H RN ) />——
N
9]

and then oxidizing said B-hydroxy amide to afford a compound of claim 1;
wherein X, Y, X1, X2, R3, R4, R20, R23 R24 and R25 are the same as in Formula
(I) defined in claim 1.

A compound of Formula (I):
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wherein:

X1 and X2 are both methylene or X1 is ethylene and X2 is a bond;

R’ is —<CR*=CHR? -CR*(CR%3),, -CR'=NR?, or (C.12)cycloalkyl, wherein R
and R6 are independently hydrogen or (C_4)alkyl or R5 and R6 together with the atoms
to which R5 and R6 are attached form (Cs_j2)cycloalkyl, (Cg-17)aryl, hetero(Cs_1p)aryl
or (Cg.12)bicycloaryl and RF’r and R8 together with the atoms to which R7 and R8 are

attached form hereto(Cs.1p)aryl;

_ wherein within R3 any cycloalkyl, aryl, heteroaryl or bicycloaryl group may be
substituted with 1 to 5 radicals independently selected from a group consisting of

(C1-4)alkyl, cyano, halo, halo-substituted (C1-4)alkyl, -X4OR9 and -X#C(O)OR?, wherein
X4 is a bond or (C1.p)alkylene and R? at each occurrence independently is (Cy.3)alkyl and
halo-substituted (C1.3)alkyl;

R4 is -C(O)XSRI! or -S(0)yX5R11, wherein X5 is a bond, -O- or -NRI2-,
wherein R12 is hydrogen or (Cig)alkyl, and RI1 s (i) (Cyg)alkyl or (i)
~ hetero(Cs.12)cycloalkyl(Co-3)alkyl, (Cg.12)aryl(Co.3)alkyl, hetero(Cs.12)aryl(Co.3)alkyl,
(Cog.12)bicycloaryl(Cg.3)alkyl or hetcro(Cg-1z)bicycloarYI(CO.g,)a[kyl or (ii1)
hetero(Cs.g)cycloalkyl(Cg.3)alkyl or ?henyl(CO_g,)alkyl substituted by ~XO0R15,
~-X6C(O)RIS or -XGNRMC(O)ORIG, wherein X9 is a bond or methyleﬁe, RIS s
phenyl(Co:3)atkyl or hetero(Cs.¢)aryl(Cg.3)alkyl and R16 is hydrogen or (Cp.g)alkyl;

wherein within R4 any alicyclic or aromatic ring system. may be substituted with

-1 to 5 radicals independently sclected from a group consisting of (Cj.g)alkyl, halo,
~XSNRI7R17, -X60R17, -X6C(O)OR!7, -XONC(O)R16 and -XO6C(O)R!S, wherein
R17 at each occurrence independently is hydrogen, (Cj.g)alkyl or halo-substituted
(C1-3)alkyl and R18 is (C} g)alkyl or halo-substituted (Cq.3)alkyl;
R20 is hydrogen or(Cy.g)alkyt;
- R23is (Cp.9allo or (C 1 )ayi(Cogalkyl;
R24 j5 hydrogen or (C1-g)alkyl;
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> 2 wherein X is O,
| >—R® §r N g® \éﬁﬁ > 25

Y ~N
Y is N and R25 js selected from hydrogen, halo(Cy.3)alkyl, (Cy.g)alkyl,

(C3-12)cycloalkyl(Co.g)alkyl, (Ce.12)aryl(Co.6)atiyl or hetero(Cs.13)aryl(C.¢)alkyl,
~wherein within R25 any alicyclic or aromatic ring system may be substituted with 1 to 5
radicals independently selected from (Cg)alkyl and halo-substituted (Ci-3)alkyl; or
a denvative of said compound selected from the group comprising N-oxide
derivatives, prodrug derivatives, protected derivatives, isomers, and mixtures of isomers
of said compound; or a pharmaceutically acceptable salt or solvate of said compound or

said derivative.




