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CT/ US981 21054 TI TLE AN mm H‘H“WHOD FOR THE CONVERSI ON OF, Mlaglibbfs TO
AM DINES 5 FI ELD OF THE | NVENELON The present invention relates neral |y

t 0 processwe 99809 he conver si on of cyano groups into am dllﬁéféugr%@‘%ﬁe

pur pose of produci ng conpounds which are useful as antagonists of.the

pl atel et glycoprotein Ilb/Illa fibrino S A0 receptor conpl ex. These
conpounds may be used for the inhibiti®l pl at el et aggregation, as

t hronbol ytics, ANJEBFIGIENT METHOBaFABNTHISf CONVERSISROE] NETHBIEBS dBPs. 15
There are several nethods to convert Gy HigeEgr oups into am di ne groups (S.
Patai, Z. Rappoport, The Chem stry of Am dines and I mdates, 1991, John
Wley & Sons Ltd.). One of the nost w dely used nethods for the preparation

of am diBes is the Pinner syntheBiB (FRTHROGEVENDIOK. Neilson, 20 Chem Rev.
| 961, 61) 179-21 h_pr e at
i nternedi at e. Ab(:])%i& gff}eg nE’ £ ff'gél%latrg\r#t%o Bénégif&%g‘- rsocrgl?ssseeg

formation offqrh@h@npénnerm@tqu fayamoa grpupE| enge cupidimesudlerathani doxi ne
i ntermedi at gy r el pebad@tind NeohRicaler RRidk &Qg%se%lxl 35%047 12068, used

a simlar process to conyert a cyano group into the am._d
functi onal i t3Ptag08y skAdot eHes PLa4eleke YR@PrOt?L%ZHkB'ZHIPS§1P§3n09%9| ew
t he prepar atnmp(nbra&bﬁlpxeﬂesr}iégyndmpbuhas m&Ni Ioe angbSHiore then J

Het er ocycl i S]Tr@%l 1on9§glp§a oxat?ggz 8g§8{]t eg té}ﬁton%o &tl% XI mss

can be tran I'nto erfivati ves. Ki'ns e

Synt heti ¢ Cdarmihe tgestmeomt of3zxhrogboembpdi¢ odheridsrsof am di ne m)l ety
fromnitrile through an am doxi nme internedi ate under acetylation or
acylation conditions. 35 This liter err, does not discl ose any
regi osel ectivity between an am doxi i soxazoline. In fact, Mieller
et al, ARgew. Chame;relaﬁé sdiérall D388 Lo conver? dymna2@@2u® 28t48090

PCT/ US98/ 21%.5"8@1,1@6@95& Ned . Tbta0enat kappdpdht ) itk edpce a

i soxazoline rin re 1s al SO no precedent ansf ormati on
of a cyano d’i"@-@ﬁnieﬁt andnimidafiate 1994t daBRi ¥ilenrfofigmsaltd2) 4- oRaeli azol e

noi ety, andof ehehfbet ohEadRe JeHd tleth88s0foR thel, pfkég;a&ﬁltaéﬁl gfinto am dine
directly through catal ytlcO]%/dr enat on |s ot t au r’r{i)funds of
generic for m%‘nﬁﬁelﬁn'fté@ g} 8SbFa [ e‘%°%ﬁ’$ g]pr GreNALEIFBP 111
fibrinogen r@wept &evcokPbx &hi cli?rad lgur wbathypbecagdevat uatedteps t he

i nhibition qf, 1AsR! gheiﬁ%dg&gr RQAiafs. thrombolytics, and for the
treat nent of thronmboenbolic di'sorders. Consequent| | arge quantities of

t hese corrpounds aPeofetled! t 0% tppor Fageng Heved m4 6t GHSEYSSRE Rs R2 R~
Nj HN/ ~ formhBiofil af H2N N Rnd NoCeXLHPy G HS didrile groupNckEdikh (Xx) t
lo" Il 15 H ti.on o s of generl (1) bhave
been di scl oéemd |nQEfQ§IQ arggeﬁtt%%?ffg 05 enﬁ%ﬁ)f#n? erﬁldt %on? tra%?f%}étl on WO
95/ 146835 P&P9nt éﬂna@?%"éﬂifﬁﬂﬁd GEEcoR BOM2YaYEHBEASES %mﬁwr&né

commonly oweeAnk. §ro@BPihEAttHn ahﬁdﬁ%@@u&@@m&dﬂﬂyn Jg1Mpdanghem , Xue
et al, 1997, 40, 2064-2084. The pre aratl on of %,%, has pbeen _di scl osed by
5

Zhang et al 4SRe¥Srr HeGREA- LREY- - A2B513A58TeEYW thS g, Chem
1997, 62, 245€pa£Z0iomhdf handeksrimee ﬁﬂbxdlﬂilftﬁ."ﬁléso.r methienahdoghine) tiri | e

usi ng the Pi ou hi r S een .abl 0 produce
compounds o ‘?{ete?%‘&% B élééprrm %i%altgl O§r62m9§§a?2§‘ Ir}%’orrheé) %nté: Pi nner
reacti of0on t&%@nﬂ@#@@a mﬁ!ﬁ:allaél pes dxane @m¢d dirded iadt 4gexadiazol® nner

approach i ngirdeatibesuserixals €S b s¢nthetic commun. 1996, 26,

4351, describe formation of amidine moiety from nitrile

through an amidoxime intermediate under acetylation or
acylation conditions.

35 This literature however, does not disclose any
regioselectivity between an amidoxime and an isoxazoline.
In fact, Mueller et al, Angew. Chem., 1994, 106, 1305-1308,

T
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f , 2 May 2002 WO 991 18090 PCT/ US98/ 21050 hydrogen chl oride gas which is
epviropnmental |y unfriendly, and renoval of the inorganic sal ts, %Peioa ed
during the Pinner process requires extensive purification protocofs. 't wa

therefore necessary to develop an efficient) safer 5 proce ce
conpounds oVOPEMRM a (1) on Iarge scale. SUWRRY OF THE II\I@EI##&%#@E@

present invention relates generally to processes for the conversion of

cCyano groups fddtahdtNBsafeferdiai ok wiwhpaseral cpwotucheghadrpounds, and
i nternedi ates, therefore, which are useful as anéagoni sts of_ the gl atel et
gl ycopr ot ei n 1IBAZCLA"FI BP9 GHET Fhc e ptisi Sc 8fipPes q’%e%’ée%%q%{%urﬁ § ma§ be
used for the trdnsfiormehioh @f at ehyeincaggoepatnen, ansanhdiomdol ytics, and/ or

for the trealifeili0hal DeprbmeEibal i 112 dl-po5lghso1dNRSfods RiVi ded by Lhis-

i nvention _a process he preparation of compounds o rmula (L), (I11),
(1V), (V) Sand-heyeforprathg fonversyeny of a 2. 2pdrgxefinzplepte emidings” R3
R R ~ HO\_ ) %ixiec-tly thRsugh acéﬁ:a‘lyft&i\c/:l) hividiNobiefh €5 61 (14 InotREaugitR2 R~ Rs
O NN Rs a_ H2N ~_ ~N~O O O (. 25 - 2 May. 2002, VWO 991 18090
SO Usodl 21080 RaSRBPRIEE RE g form (1) afeRfaofi i3 08 HBP
wherei n: Rl iplagelett gliy¢opnoteigy IYHRIZIa fibrinogen receptor complex

which are currently being evaluated for the inhibition of

10 platelet aggregation, as thrombolytics, and for the

treatment of thromboembolic disorders. Consequently, large

quantities of these compounds are needed to support drug

development studies.
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The preparation of compounds of generic form (I) have
been disclosed in U.S. Patent 5,446,056, PCT international
publication WO 95/14683, PCT international publication WO

20 96/38426, pending and commonly owned U.S. Application No.
08/700,906, and in J. Med. Chem., Xue et al, 1997, 40,
2064-2084. The preparation of (X) has been disclosed by
Zhang et al in Tetrahedron Lett. 1996, 37, 4455-4458 and J.
Org. Chem. 1997, 62, 2466-2470, which describe amidine

25 formation from a nitrile using the Pinner reaction.

15

Although this process has been able to produce compounds of
formula (X) on a multikilogram scale, employing the Pinner
reaction on a commercial scale poses several disadvantages.
The Pinner approach involves the use of an excess of
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5 Rais selected fromthe group consisting of: -C(=0-OGR Db, -C(=O-Rb
-(=ON(Rb)2 -C( =0) NHSOZRIb 10 -C(=O NHC(=O R b, -C(=0 hHgiy-29dR b,
C( O)'NHSOZNHRI b) -C ( = ~Rb~-~C (=0 -ORb 15 -NH :O)%?—{Ib
?hﬁs S02- Othb ~S02_R b~ -S02-N(R b)2, 20 - T6H ORI b,
-P( S)(ORI ) C»(CRIb)Z 1 -p(=S)(Rb)2. -P(=O)(Rib)2, arid 25 ~P Rlb

is sel ected fromthe group consisting of:
Rlc 30 C2- Cghpdikegsn cshltmtudbugad whibh 02
with 0-2 RoCung +dh f2t Y348

cycloalkyl su Stltd?% o Ng 3 ng %ﬂ
aryl (Cl- C6

Cl-Cg al kyl substituted with 0-2
v, rofiheGgadl k ywyf r sersdlhi t ut ed
HEOYRAR gytg§9§uﬁ£18§('\:}@ Cg

substitute

aPidmex W%F@a\wﬁﬁ E’S‘AGIF&WG @‘Glfecﬁﬁhﬁ%r%ﬁom%cycl ic

rl ng system hawidy thelef et aéeaggasyseé &réx@idwdﬁpende@iéxytf rﬁﬂe@ S, and

subst

FRETT

N, said teroc

| b
substituted RFTH & |§:r|Q%QH§%P

ring being substituted with O
al kyl, C2-C6 al kenyl, C3-Cl1

L OE ol (@) o 18 Erages” !

het eroatons 10 sel ected |ndependently fronlo S, and N,

.cycloa cycloal kyl al kyl) aryl

sai d heterocyclic
CF3, CN, NO2, Ci1-Cg

aryl (Cl C6 al kyl )The OKeSEDL REXENtiAR rglwweaem}xa%mcewa S
sel ected frofdH ttre @b:ﬂe&sabkybf wamcbﬂ%pa @ nit 6d apea ke |ﬂbIS€Hh%Ct ed from

C6 aIk
&Bs fiu“Fuf’%dc‘\?\ﬁ“?

consistin

BRepdad o]

S

t he gro%&

cycl oal K

Ly S0 3hE8

C3-C7
m t he

Bhsai afes st B,

group con5|swhreh(ﬁra:na@¢UélhylantagﬁmpQﬂS«Q@yﬁhhapbateiét NoZ;opaed eNR3bR3c ;

R3b and R3c gf @/w ﬂl@iil‘i%a@ﬁn%&‘eﬁt?&ecécﬁr%ﬂe&om THEs 8" QLA e

Cl-dp alkyl, C2-d koxycar bon

g of H,

Q al kyl carbonyl, C1-C10

al kyl sul f onylPe Lr%ﬁderﬂ?é”r W(Ecin{’sa %a%—lkw )%lﬁwletaﬁwfaa"em'alqal )sul fonyl ,
aryl sul f onyl thmmbquhﬁtcer oaniil/ 6ar benythe hateaitaehy! 88| rythboaiblic

heteroar%IaI qny wherein said aryl and 30 heteroaryl are optionally
substltdted Wt R3d R3d is selected fromthe group consisting of
Cl-Cg al kyl, c:1 @h%nq(c;wprnanéedcm thiw iYyEntion a process for the
preparation of compounds of formula (I), (III), (IV), (V)
and (VI):
R4 Rs R2 R1
. N 5
HN By \/k[(R
\ 2 0 o)
20 H,N N—O (1)
3 R2 R!
R4, N N 5
H(}-§>——<i::>}—«<>417/€At“/ \\//L\",R
\ a”
\ o) o)
HoN N—O (III)
O . Rs R2 R1
) G/IL R'\s N Rs
R O-Q S
\ 2 0O
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R5 is selected fromthe group consisting of: hydroxy, Cl-C p al kyl oxy,

C3- Cl11, cycl oal kyl oxy, 35 C6-C p axyl oxy, C--Cl1l aryl al kyl oxy, % Clﬂ)0

al kyl car bonyl oxyal kyl oxy, C3-Cl0 al koxycarbonyl oxyal kyl oxy, -5 ay < 3 May
2002 WO 99 CT/ US981 21050 C3-d p al koxycar bonyl al kyl = p
cycl oal kyl (Iggat?gg?)%f/ 0oxyal kyl oxy, CS-C p cycl oal koxycar bonyl o%‘%ﬂgﬁﬁ?g
C5-d p cycl oal koxycar bonyl al kyl oxy, 5 Cg-Cl1 aryl oxycar bonyl al kyl oxy,

Cg- C12 aryl oxycarbonyl oxyal kyl oxy, Cg-Cl2 arF¥gj car boayl ogyal kyl oxy, C5-Clp
al koxyal kyl car bonyl oxyal kyl oxy, 5-(C5- ®% N

al kyl) -1, 3-di oxa-cycl opent enN2- ongry 10 8.t Ty ,\/l\a;Rs
(5-aryl -1, 3-di oxa- cycl opert enX @ qethyl ox®! and (R8a) HN- (C1-d p
al koxy)-; Rsa is selected t ha=gr I stiq%g of H OCl-Cq al kyl,

aryl (C1-d p al koxy)carbgfyl, C2-C p al kox@car bonyl, and 15 C3-C6 al kgpyl;
R6 is selected fromthe group consisting of H CF3, CF2CF3, CF2CF2CF3,
CF2CF2CF2CF3, Cl1-Cg al kyl, Cl1-Cg perfluoroal kyl, C2-C6 al kenyl, C2-C6

al kynyl, C3- @béreyx!t oal kyl, C4-Cl1l cycl oal kyl al kyl, aryl (Cl1-C6 al kyl)-, 20
Cl- C6 al koxy 51CY- yl al oxy....alylaxy and aryl substituted with 0-5
R6c; R6C is ?el g?:%é %toérft%%hg?{oaﬁ @Md%si’sti ng of H halo, CF3, CN, NO2,
NR6dR6e~ T1- By%al kyselasreds farrefihe, srsuriconsistdapkgf; Cg- Cl1

cycl oal kyl al kyl , agyko) apyikCl-C6 25 al kyl)-,. C1-C6 al koxy, and C2-C5

al koxycar bonyl ; RGCEL %ﬁd Iﬁﬁﬁ are independently selected fromthe group

consi sting of H, { b’% yl, C2-d p al koxycarbonyl, C2-C p al kyl carbonyl,
Cl-d p al kyl sul fOﬁQK?OHNS/R:L,b)aI’,W (C1-d p al kyl)sul fonyl, arylsulfonyl, 30
het er oaryl (Cl- Cq %kﬁ’é%l@ﬁ%éz‘kﬂﬂ,) het er oaryl car bonyl, heteroaryl sul fonyl, or
het er oaryl| al kyl carbonyl, wherein said aryl and heteroaryl are optionally
substitut®d with o8& U]B%‘H’tq}éﬁ#’s sel ected fromthe group consisting of
Cl-Cq al kyl, Ci1-Cocatdowe (dmlortbCF3, and 35 NO2; n is 0-4; and -6 2 May
2002 WD 99/ 18090 P é%&%ﬂvﬁgba is a single or double bond, with the
proviso that if a s @ doulfl e bohd, it is not simnultaneously substituted
with R3 and R4; 5-@&#@)%@?5 conprising one or nore of the steps of: step
(1): contacting a_gerppudpiribormula (11) with a salt of hydroxyl amine in
t he presence of a suitable1 ase to forma conpound of formula (l111); step
(2): conttacting a WoipGuNR6F fornula (111) with 10 an acyl ati ng agent of

f or mul a R6CO- O- COR-ar (R6®RXRMBherein X is fluorine, bromne, chlorine or

i mdazole, in a syééza_ta_ 1pol vent to forma conpound of formula (1V) or a
salt thereof; and step )! contacting a conpound of fornmula (I1V) with 15
hydr ogen under a %02-dPe pressure in the presence of a hydrogenation

catal yst to form asgpmeabg,of formula (1)or a pharmaceutically acceptable

salt forp ther eOf—'soz—NHC(=0)0R1b:
~P(=S) (OR1D),,
-P(=0) (OR1P),,
-P(=S) (R1P),,
-P(=0) (R1P),, and

25

0O
I/

P
/\
(o]

R1b is selected from the group consisting of:
C1-Cg alkyl substituted with 0-2 R1C,
30 C2-Cg alkenyl substituted with 0-2 RIC,
C2-Cg alkynyl substituted with 0-2 RIC,

-4-



DETAI LED DESCRI PTI ON OF THE I NVENTION 20 In a first enbodi nent, the present
i nvention provides a process for the preparation of conpounds zqﬁa!; 9§l a
(r): Ra RS R2 R~ N HN/ ° a, R"" 2N NO O O (I) 25 or a pharnaceutically
acceptabl e sal t formthereof; wherein: Rl is sel ect ed frorrl,gjggg9 I\)—% b RI a
i s sel ect e PP he gr oup con5|st|ng of: -C( = -ORDb &
-C(=ON(RIb)2. -C ( =0O) NFi SO2RI b -C(=0 NHC( O)Rlb C(=0) NHC(=0) Rl b, 2
May 2002 WO 99 18%&%8 @y&fgal 15&&%}&%@%&8@2 AR b) _~_C (=p)

_p_Ri b~ -NHC( O) Cg—-NH—RI 1%%2 Ri b~ g02 R b~

“Sp2_N(Ri b) 2. - SOFWH dRubed Wit & ®iRb) 2. - P( 0)(0R| b)2, _p(=9)
(Rb)2~ -P( O)(Riebjﬂ(@nd&h%]lﬁ-sulﬁthtm&edehrethed frR¥fA .t he group

consi sting of: | kK t Rlc | ke

substituted with %%—]%1(':“%&?%%%% i&ggéfe(gy%\%/]ll subég %Xf%mcg?ﬁlrbg glyR}lc -
cycl oal kyd substitut echatierivagomsReel ePCd USBBIEREBOLy GramyP, stband ut ed

with 0-4 Rlc, aryl(Cl.{6 s%'x@yhlaté%égéii’é & i tﬂél@ig‘lsﬁﬂaﬁtléuéeé%i@{mered

het erocyclic ring system havi ng het er oat ons “sel ect ed i ndependently
fromO S, and N, sai dHefe I‘OC%@IC ring being substituted with 0-4 Rlc,
and C1-C6 al kyl substi alkell subst istuddOwithber BdlDehenlosysd i ¢ ri ng system

hay g 123, 1o 100l O SRATEL S ARSI 50T o, S0
CN, N02216C1-Cg al kyl, SgieGGGdlkéﬁ?bendﬁpiﬁm_ﬁ?$@1éhlﬁWIaHQMNiﬂﬁﬁld
cycl oal kyl al kyl, ary|heter%cyc11c ring being substituted with 0-4R1C;

RI1C is H, halogen, CF3, CN, NOy, C;-Cg alkyl, C3-Cg¢ alkenyl,
C3-Ci1 cycloalkyl, C4-Cyi cycloalkylalkyl, aryl,
aryl(C;-Cg alkyl)-, C1-Cg alkoxy, and Cz-Cg

15 alkoxycarbonyl;

R2 is selected from H or C;-Cigp alkyl;

R3 and R%? are independently selected from the group
consisting of H, C1-Cg alkyl, C3-Cg alkenyl, C3-Cg
alkynyl, C3-C3 cycloalkyl, and aryl substituted with

20 0-2 R3a;

R32 is selected from the group consisting of C3-Csg alkyl,
C1-Cs4 alkoxy, halo, CF3, NOz, and NR3br3c;

R3P and R3C are each independently selected from the group
consisting of H, C1-Cipo alkyl, C3-Cig alkoxycarbonyl,

25 C2~C1p alkylcarbonyl, Ci-Cip alkylsulfonyl,
heteroaryl (Ci-Cs alkyl)sulfonyl,
aryl(Ci;-Ci0 alkyl)sulfonyl, arylsulfonyl, aryl,
heteroarylcarbonyl, heteroarylsulfonyl, and
heteroarylalkylcarbonyl, wherein said aryl and

30 heteroaryl are optionally substituted with 0-3 R34;

R34 is selected from the group consisting of C;-C4 alkyl,
C;-C4 alkoxy, halo, CF3, and NO3;

R> is selected from the group consisting of:
hydroxy, Ci1-Cipo alkyloxy, C3-Ci1 cycloalkyloxy,

35 Cg~Cip aryloxy, C7-Ci1 arylalkyloxy,
C3-C1¢ alkylcarbonyloxyalkyloxy,
C3-C1p alkoxycarbonyloxyalkyloxy,

~-5-



< < 2 May 2002 wo ~n~0 rcrnms9sn ~ oso aryl (Cl-C6 alkyl)-, d-C6 al koxy, and

Q2- CS al koxycarbonyl; R2 is selected fromH or Cl1-C p al kyl; C?M?Q(%Oﬁs are
|ndependently sel ected from the group 5 consisting of H C1l-

al kenyl, C2-C6 al kynyl, C3-C7 cycloal kyl, and aryl substituted with O-
R3a; R3a iWOIMMEN ed from the group consisting of Cl-Cg al RIUSHR1EH
al koxy, halo, CF3, NO02, and NR3bR3c~ 10 R3b and R3c are each independently

sel ected fromtheg gg%lpag&ga;csgfgbglyqfalwflgwﬂ p alkyl, C2-Cp

al koxycar bonyl , al kyl'car hon Isulfonyl

het er oaryl ( Cl- m%rf@yw%ﬁm Byl C&J—?PP@:&O@’@ ?P)fl}j'sul fonyl, arylsul fonyl,
ﬁr%/l 15 Pe}tﬁr?arqglt;c% anﬂeﬁ@rmbphgﬂxtkpa%kyl@ I t .

et eroaryl al kyl ¢ n y@g[ N34l eroaryl are optionally
substituted V\Ilthq% g és%y dﬁéls se ?‘% %ﬁ.‘g J;Sﬁe group consisting of
Cl-Cq al Ryl, C1-GCy gnkomrlquirb@mlaéhmlw, 20 RS is selected fromthe
group consi sting Qtc, by cg]fbggp YA R¥ Yo Cl1 cycl oal kyl oxy, C6-d p
aryl oxy, C--Cill1 adrgyl a f%/%r %\t}s{la%ar)tg%ﬁyl oxyal kyl oxy, C3-Cp
al koxycar bonyl oxy# ?o%?’ k@?y@ﬁgﬁ §EAr bonyl al kyl oxy, C~--Cp
(c:%claoal kyl ?:ar :)Enyjsemygllell@cﬁkggnymgmmf@mm b%nyl IOXyEl IkyI oxyé0

p cycl oal ko n oxy onyl al kyl oxy,

Cg- Cl12 aryl oxyca%g(%l g@a@k@%x?, 3 8% a)?é%/cgé%onyl o%lalk Yoxy, Cs-dp
al koxyallRyl car bony| oxyeithylloxy, 5- (C5 dp
<('ﬂ5ky|)| 11 3d|doxa %l(&:?r@e@ttgﬂago%‘fc é])d)B‘érﬁ%éJﬁQfﬂonQE‘yl)d—n(leé:Shylo (Cl C10

ary i OX Q en- met hyl oxy, an ay ~
al koxy) _g_ a‘ gé\gﬁlﬂ Bge 23%835%002 PCT/ US98121050 a R5a i s sel ected
fr og t heI Er fost: <) dgnseiséct@%ofrdﬂ; tHe Ectoaikybnsasyin@g:]oﬁjm ahkﬁxyald?rlbonyl
C2-Q p al koxycar gyl e, a8 Byhy1 ! 5 Qa1 RoRyb SN bGaor
SR crpBbyLl il st

doubl e bond, wt h I's not
Si rmltaﬂléously sGbsEet atleRPYd 1 h R3 and R4; said process corrprl sing: 20

contacting &écqepedndceéd fordilthel lg¥bup, Hol6iskdhg d¥ 5, CF3, CFaCF3,
CF2CF2CF3, CF2CFCFCF3, C1-Cg alkyl, Ci-Cg
perfluoroalkyl, C3-Cg alkenyl, Cy-Cg alkynyl, C3-Cii
cycloalkyl, C4-C31 cycloalkylalkyl, aryl(Ci;-Cg alkyl)-,

20 C1-Cg alkoxy, C9-Cig arylalkyloxy, aryloxy and aryl
substituted with 0-5 R6C;

R6C is selected from the group consisting of H, halo, CF3,
CN, NOy, NR6ARr6e, c;-Cg alkyl, Cp-Cg alkenyl, C3-Cii
cycloalkyl, C3-Ci11 cycloalkylalkyl, axryl, aryl({C;-Cg

25 alkyl)-, C3-Cg alkoxy, and Cy-Cs alkoxycarbonyl;

R6A and R6€ are independently selected from the group )
consisting of H, C1-Cjo alkyl, C2-Cip alkoxycarbonyl,
C2-Cy10 alkylcarbonyl, C3-Cjp alkylsulfonyl, aryl,
aryl (C1-Cio alkyl)sulfonyl, arylsulfonyl,

30 heteroaryl (C1-C4 alkyl)sulfonyl, heteroarylcarbonyl,
heteroarylsulfonyl, or heteroarylalkylcarbonyl, wherein
said aryl and heterocaryl are optionally substituted
with 0-3 substituents selected from the group
consisting of C1-C4 alkyl, C;-C4 alkoxy, halo, CF3, and

35 NO3;

n is 0-4; and



O OHN NO (zv) 15 wherein: R6 is selected fromthe group consisting of H,
CF3, CF2CF3, CF2CF2CF3, CF2CF2CF2CF3, Cl-Cg al kyl, Cil-Cg per f2 May 200%y| ,
'C2-C6 al kenyl, C2-C6 al kynyl) C3-Cl11 cycl oal kyl, Cg-Cl1 cycl oal kyl al kyl
aryl (Cl1- C6 wblegngosge 20 Cl-C6 al koxy, C~-C p aryl al kyl oxy, CICTIBS9&IZk85P OX Yy,
aryl oxy and aryl substituted with 0-5 R6c; R6Cc is selected fromthe group

consisting of H) halo 3 2 dR6e~ Cl- al.kyl , - al kenyl ,
C3-C11 cycl o8l Kyl ? fﬁh?ﬂ%: dcry%glﬁypgpl yl ‘,'Vlg}rlytfq,le %r;ryqv(lé%- &%S%I ?yﬁ -,
Cl- C6 al koxy, andaCdews!ellend.cadithdsynotRedmahtameeusine sulhgspsndedt | y

sel ected from the,geQups cappiggting of H ClL-Cp alkyl, C2-Qp

al koxycarbonyl, C2-C p al kyl carbonyl, Cl1-dp al kyl sul fonyl, aryl,

aryl (C1-d o al kyl)sul fonyl, arylsulfonyl, 30 heteroaryl (Cl-C4

al kyl) sul $ onghidahptecess Wagrieiyy, ohet ef asyéd safl ftwyIsteps of :

het er oaryl al kyl car pony \ id_aryl and.hetefar vl optionally
substituted with 6E§psu]b)s¥\1}%ner?t%stsl§gl Scfé@ps?%% %egogﬁm(‘))uiﬁ etg?_) 1§i£€aa2 May
2002 WO 99! 186830 PETYBISIYA1@Bdneonsi thenpgreserce &f al kylitalcle dase Koxy,

hal o, CF3, ardNOZ comhddhd i egemutAdetfy suitable pressure in the
presence of a 5 hydrogg%n)ati on catalyst to forma conpound of _fornula (I) or

|y
a pharmaceut i cal | §E8RcEpt afi R tELEE PR AL FORRPWRH OF Formpdar dfFEY EhHEbdi nent ,
the preseht bavaayianimps ageadesod fioemeia Raro-theombeparriday) ehezedanpound
of 10 for nul ) | n: id_suj r e p 0, Iy 2nd
sai d hydr oge%aé {soﬁl‘%\%ﬁ{a@ystbr?)g\'lggl’ e‘lé{‘g%fxr}%rﬁe’ts ?\lg‘{ lé%raguégwkgo%m&é{{l%{r%leof
pal | adi um onseiveeh, tpdiaraiaurehpannd et EermaiehddV)pakl adsakt on cal ci um
carbonat e angnpladf NWR®ON carbon. In a nore preferred enbodi nent, the
present invention 20 provides a process for th [ epar aii on_of a. conpound
of formia (1), WAEFRI ) REPEASEIBE BPPRAAA of NRPRLAR(LY] gvith
-C(=0) - (R bhpdre&a2-Rider Al buisabiéeptessdireond hegpoepenoasostd ng of : 25

Cl- al kyl ' Wi - : - I bsi| dwth 0-1
R e co 0o al P appo sttt calaTymp LG 568 2 Jlokba BETRRLMLEL A ek o
with 0-1 R caapﬁqumwtimléa AFERPBABLE galgfoxm therecs -

al kyl )-substituted with 0-3 Ric, a 5-10 nenbered heterocyclic ring system

ot ef oyl | ¢ ring. bet noDEhECR RSREREAIER oF kR el ¢ £ PE ]
het erocyclic ring being T 0= » -C6 al kyl
substitu@®d with an5a 10 mEmesbedihentr othel pregdnty isywenearhaprogides3 a
heteroat oms ,rocess for the preparation of compounds of formula (I):

R4 R3 R2 R‘
HN -‘\ N\/kn/RS
N2l To 0

25 or a pharmaceutically acceptable salt form thereof;
wherein:
Rl is selected from H or NHR1?;
Rl2 jis selected from the group consisting of:
-C (=0) -0-R1b,
30 -C(=0) -Rb,
~C(=0)N(R1P),,
~C(=0) NHSOzR1D,
~C(=0)NHC (=0)R1b,
~C (=0) NHC (=0) ORP,



-11 r, 2 May 2002 WD 99/ 18090 PCTI US98/ 21050 sel ected i ndependently from
QS, and. N, said heterocyclic ring being substituted with 0'425%%20&0 i's
sel ected fromthe group consisting of.H halogen, CF3, CN, NOZ2, -Cg

al kyl, Q'%EJ/*‘B@W' , C3-Cl1 5 cycloal kyl, C4-Cl1 cycl oal kycghlsysr108¢ V! .
aryl (C1-C6 al kyl)-, Cl1-C6 al ko~cy and C2-C5 al koxycarb4nyl; ' R2 is H ox
Cl-Co alkyl; R3 and R4 are Hor O -Cg alkyl; R~ is selected fromthe group
consi sting of hydrexyo)@s&MirlP, al kyl oxy, C3-Cl1 cycl oal kyl oxy, ©6-CxD
aryl oxy and C~-Cl1 agg al kyl.gxy; , R6 is selected fromthe group consisting °
of H, Cl-Cé6~al kyl [C&3% &N%T%en |, C2-C6 al kynyl, C3-C~ cycloal kyl, Cl-Cg
per fluoroal kyl , C-NE-p(=a0)+@&HA, 0xy, Cl-C6 al kyl oxy, 1S ~ aryl oxy, aryl
substituted with QN%—B%@)W is H " halogen, CF3, CN, NO2, NR6dR-e, Cl-Cg
al kyl, C2-Cg al kenyl, -Cl1 'gycl oal kyl, C4-Cl11 cycl oal kyl al kyl, aryl,

aryl (C1-G® al kyl ) ~NHc@ {05 Mi1®Xy, and C2-C5 al koxycarbonyl ; and 20 R6d and
R6e are independensby-cat¥dgted fromH-or Cl-Clp alkyl; nis 1; ais a

singl e or double Qg@%,Rl\gth the proviso that if a is a double bond, it is

not si nmul t aneously Bsti’%ted with R3 25 and R4. In an even nore preferred

enbodi nent, the pr&@erf(Rtlenti on provides a process for the preparation of
a conpound of foxodha Nic @g)oR@pRt @ H HN HN N~-O-CH 3 ii2N~\ ~ NO OO
(I-a) (I_a) or a pharmaceutjcally acceptable salt formthereof, wherein:
-12 2 My 2002 Wb(89) 2PCTI US98121050 Rza i s - C(=0) OCH2( CH2) 2CH3 or
3, 5-di met hyl oxazolp4=9} (srilhenyl : 5 10 conprising contacting a conpound of

formula (IV-~): ~P(=S) (Rlb)z,
-P(=0) (R1P),, and

90
%
/\
15 0 ;

R1Ib is selected from the group consisting of:
C1-Cg alkyl substituted with 0-2 R1C,
Cy~Cg alkenyl substituted with 0-2 RIC,
20 C3-Cg alkynyl substituted with 0-2 RI€,
C3-Cg cycloalkyl substituted with 0-2 RIC,
aryl substituted with 0-4 RIC,
aryl(C1-Cg alkyl)-substituted with 0-4 RIC, 3
a 5-10 membered heterocyclic ring system having 1-3
25 hetercatoms selected independently from O, S, and
N, said heterocyclic ring being substituted with
0-4 RIC, and
C1-Ce alkyl substituted with a 5-10 membered
heterocyclic ring system having 1-3 heteroatoms
30 selected independently from O, S, and N, said
heterocyclic ring being substituted with 0-4R1C;
R1C is H, halogen, CF3, CN, NOz, C1-Cg alkyl, C3-Cg¢ alkenyl,
C3-C11 cycloalkyl, C4-C31 cycloalkylalkyl, aryl,



R~a HHN HNNO-CH3 O--OHN\ ~ ~1-0O0Ops (IV-a) wherein Ro is H,

et hyl, ethyl, propyl, butyl, pentyl, hexyl C--C8 aryl al kyl oxy May12002

al kyl bxy, aryloxy or aryl; with hydrogen under a suitable pressure from
about 20 t qy@b®iteoeo0 psi in the presence of palladi umon cadrusesrisd he
range of about 1~ to about 10~ by wei ght of conpound (1V), to forma
conpound of fornmula (1) or a pharmaceutically 15 acceptable salt form
thereof. In a secedyldRbods melkyl)the Cpresentkenvemidof2pEpvi des a process
for the preparati%kggiygggpgﬁl}pg;s of formula (1V) or a salt thereof
conprising: 2Q Qontaitln a_conmpound of formyla (I11): ,Ha RB R2 R~ HOON R
" N Rs O O HENI® pRipyted LHqmh HhRra&yriie deént of formula R6CO- O CORE
or R6COX, whealeiahdXrf sarfd Uidependeheli/ngel et &d i fidmOthenygdadpl e, in a

suitable gsolvent tg f Y- e und Ll 1) al t._thereof. -13
> T My 2000 RSITTRBe0 P e a1 056 h % e rarely S bl

enbodi ment, the prdsanyli nGerfii sivcgeatkids andracels substithsedrepelr ati on of
a conpound of forrmuyagéasy), wherein: ' X is chlorine; 5 R-is NHRla; Riais

0= 02 CRILTD ol 3 Bellar p orage! U aullon] |, I3, o ano R
;5 sai d sui tab! e splegrdlkesanacéiblo,acrFd, mga_ami net3er¥odi ment, t he present
(TYE oBgEr SRt SR LA bRERBASARCAL L) S SORRRDER sl 2
consisting of H, C3-Cyp alkyl, C3-Cjp alkoxycarbonyl,
C2-Ci10 alkylcarbonyl, C;-Cjo alkylsulfonyl,
heteroaryl (C1-C4 alkyl)sulfonyl,
aryl{(C;-C1p alkyl)sulfonyl, arylsulfonyl, aryl,

15 heteroarylcarbonyl, heteroarylsulfonyl, and
heteroarylalkylcarbonyl, wherein said aryl and
heteroaryl are optionally substituted with 0-3 R3d;

R3d jig selected from the group consisting of C1-Cs alkyl,
C1-C4 alkoxy, halo, CF3, and NO3;

20 RS is selected from the group consisting of:
hydroxy, C;-Cjip alkyloxy, C3-Cii cycloalkyloxy,
Cg-C1p aryloxy, C7-Ci;; arylalkyloxy,

‘ C3-Cy10 alkylcarbonyloxyalkyloxy,

C3-C10 alkoxycarbonyloxyalkyloxy,

25 C3-C1g alkoxycarbonylalkyloxy,
C5-C1g cycloalkylcarbonyloxyalkyloxy,
C5-C19 cycloalkoxycarbonyloxyalkyloxy,
C5-Cyp cycloalkoxycarbonylalkyloxy,
Cg~C11 aryloxycarbonylalkyloxy,

30 Cg-Cy13 aryloxycarbonyloxyalkyloxy,
Cg-Cy12 arylcarbonyloxyalkyloxy,
C5-Ci19 alkoxyalkylcarbonyloxyalkyloxy,
5-(Cs-C1p alkyl)-1,3-dioxa-cyclopenten-2-one-yl)-

methyloxy,

35 {5-aryl-1,3-dioxa-cyclopenten-2-one-yl)-methyloxy, and

(R33)HN- (C1-C10 alkoxy)-;



NRs NECNOOO(Il) 25 with a salt of hydroxyl amne in the presence of a
sui tabl e base~to forma compound of formula (111). In a preferggdyighsd
enbodi ment, the present invention provides a process for the prepgrat|on of
a conpound f 4 Iwépofor mula (I11), wherein said salts of hydgicgresitssie are
hydr oxyl am ne %y rochl ori de and hydroxl yam ne sulfate. -14 '~ 2 May 2002
WO 99/ 18090 pcr/us9snioso In a nore preferred third enbodi nent, the present
i nvention pr@fedes gePeOca&dsErdon dhee gipbapacahs Dt g L ap@yRd, adlihar,mul a

(1), wherein: X_s.chlofgine; Rl is;,NHRla~, R a Ls, -C(=Q).- 2 2) 2CH3 -
or 3,5-di net hyl oxffalll-(%ls{ﬂ fac}r}f?f?’j’ﬁ?%f)gnﬂ' R ?&8 ﬁik%&cgﬁbo%qgsggg

met hoxy; R6 is selGsefedatiremlihe group consisting of: H Cl1-C6 al kyl, C~-Cg
aryl al kyl oxy,, G- g§4gl kyl oxy, aryloxy and aryl; nis 1; 15 a is a single )
bond; said suitable salt of hydroxyl am ne i s hydroxlyam ne_hydrochl ori de;

and the s@it #plis Ba§én9ées<é¥é¥1‘%&er PeRCy highotke dOrRTq fdads ifog 1s
triethylam ne, diissceudpyl B6RY) aid e avd 4iflbyheshs Phchibieitdbelin a

fourth enbodi nent %ﬁ}tgﬁ present, i nvention provides a process for the
preparation of co Sihés 39 drnul a (): BRER-RAHN/\ ~, NR- ~ a~
~OOHN NO (I ) or a pharmaceutically acceptable salt formthereof, 30

sai d process LAPL3-REs &SnplRalig1d a conpound of the formula (IV): -15
10

o

contacting a compound of formula (IV):

0] R R2‘ R!
RGAO_N;@%W A
\ 2
HN y—0 © o
15 wherein:

R® is selected from the group consisting of H, CF3, CF3CF3,
CFaCFoCF3, CF2CFoCF3CF3, C1-Cg alkyl, C1-Cg
perfluoroalkyl, C-Cg alkenyl, C3-Cs alkynyl, C3-Cii
cycloalkyl, C4-Ci11 cycloalkylalkyl, aryl(Ci-Cg¢ alkyl)-,

20 C1-Cg alkoxy, C7-Cio arylalkyloxy, Ci-Cs alkyloxy,

(IV)

aryloxy and aryl substituted with 0-5 R®C;

R6C is selected from the group consisting of H, halo, CFj,
CN, NO,, NR6ARrée, C;-Cg alkyl, Cy-Cg alkenyl, C3-Ciy !
cycloalkyl, C3-C3i1 cycloalkylalkyl, aryl, aryl(Ci1-Cs

25 alkyl)-, Ci1-Cg alkoxy, and Cy-Cg alkoxycarbonyl;

R6d and R6€ are independently selected from the group
consisting of H, C3-Ci1g9 alkyl, Cz-C10 alkoxycarbonyl,
C2-Cy09 alkylcarbonyl, C;-Cio alkylsulfonyl, aryl,
aryl (C31-Ci¢ alkyl)sulfonyl, arylsulfonyl,

30 heteroaryl (C1-C4 alkyl)sulfonyl, heterocarylcarbonyl,
heteroarylsulfonyl, or heteroarylalkylcarbonyl, wherein
said aryl and heteroaryl are optionally substituted
with 0-3 substituents selected from the group

~10-



' 2 May 2002 WO 99/18090 PCT/US98/2 t 050 1 ,HRa Rs R2 R Rs~ ~O~y . NRs O
- OHN N~-O ( zv) wherein: Rl is sel ected fromH or NHR a~ Rla | ay 200£ct ed
f mthe group consisting of: 5 C( =0) -ORb -C(=0O-Rl b, C(: N(Rl b~z~
- =O)NHS O) NHC( O)Rb 10 -C ( =0 ) NHC ( =0) gfos 905
_ NHS%%&&P%”‘PEC( =S) i Rib~ -NHC(=0)-OR b, -NHC (20 Rb, 15
C( -~-R b -sot- oRlb g02 Rl b~ -S02- N(R1b) 2. -S02- NHC( O) b, 20

(CRI b) 2, - Rfcxi(sBRND) 3f CP-CFBLkyRi, b1 204 R(IKOMyR1IbR20, a@fh 2%rfd b i s
edfromth r.oup consisting of: Cl-Cg al kyl substituted with 0-2 R ¢
Cg al kenyl subs ‘tuted with 0-2 Ric C2-C8 al kynyl substituted with 0-2
Rlc 30 C3-Cg cycloal kyl substituted with 0-2 Ric, . aryl substituted with

0-4 Rc -16 with h ﬁ%@énZQﬂéemgsﬂl et [0 B%é,y@%/ 21090 YrdsehteCBf a
al kyl)-substituted with 0-9 R ¢ 5-10 nmenbered heterocyclic rlgg system

haV| ng 123 HHEREAIGHEoBefRERBEFY er%;féﬁa‘eﬁt FompegRel §F Sorgdan (I

het er ocycl i ca roHanlaeieng isablsy | datteastallieh s218- doith ctharebfCl- C6 al kyl
substituted with a 5-10 mermbered heterocyclic ring system having 1-3

het eroat ons sel ected i ndependently fromO S, and N, said heterocyclic ring
bei ng substit ut edmia Prefgrred ampglimend:, chﬁapég%ﬁnt dryentionNO2, Cl- Cg

al kyl, C2- Cg kel a ggogéé-s Chit QK Prephta bidn CYE| LA InpPoRnkly be aryl,

aryl (Cl C al koxy, and C2-C5 al koxycarbonyl; R2 is selected
fromH &SGC(#CC%‘E}]Q Ié)}ljy YBSE®IDNd R~ are i ndependent|y sel ected from the

group consi sti ng of H Cl-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C~

cycl oal kyl e 0- a sel ected from t he
group consi stl ng o &H&ﬁf%ﬁi@%&: E‘é Bﬁg&ﬁ héa o, CF3, NO2, and
NR3bR3c; R3b and R3c are each independently selected fromthe group

consi sting Qfaifld r@brebanatkdxh ,cé%%lgm akkgxysar b@nsrtom @2eCh@oapkyl carbonyl,

¢1-C10 ?gkywé%ﬂglgggng o?t ffgéq n cargkxl) éﬂfaé?hm hydroxide on

carbon, palladium on calcium carbonate and platinum on

O
S)
ct

_Al

carbon.

In a more preferred embodiment, the present invention
20 provides a process for the preparation of a compound of
formula (I), wherein:
Rl is selected from H or NHR!3;
Rl2 is -C(=0)-0-R1P or -s0,-R1b;
R1P is selected from the group consisting of:
25 C1-Cg alkyl substituted with 0-1 RIC,
C2-Cg alkenyl substituted with 0-1 RIC,
Cp-Cg alkynyl substituted with 0-1 RIC,
C3-Cg cycloalkyl substituted with 0-1 R1C,
aryl substituted with 0-3 RIC,
30 aryl(Ci1-Cg alkyl)-substituted with 0-3 RIC,
a 5-10 membered heterocyclic ring system having 1-3
heterocatoms selected independently from O, S, and
N, said heterocyclic ring being substituted with
0-4 R1C, and
35 C1-Cs alkyl substituted with a 5-10 membered

heterocyclic ring system having 1-3 heteroatoms

~11-



25 aryl (Cl-C10 al kyl)sul fonyl, arylsulfonyl, aryl, heteroaryl carbonyl,
heteroaryl sul fonyl, and heteroaryl al kyl car bonyl wher ei n sai dzamég 2@od
heteroaryl are optlonally substituted with O- R3d R3d is selected from
the group consisting of Cl-C4 alkyl, 30 Cl-Cq aI koxy, hal o, CF3, and NO2;
R5 is sel eW@8Y180%m t he group consisting of: hydroxy, Cl-C1BCHURSHIAGS)
C3-Cl11 cycl oal kyl oxy, C6-C p aryloxy, C--Cl1l aryl al kyl oxy, C3-Cl10 -

al kyl car bonyl oxyal kyl o%le%@egsl%g g}l&gﬁy rpmylcp@al g,xysa -C10
al koxycar bonyl al kyl oxy Cl0 ¢ cloalky carbonyloxyalky L2

May 2002 WD 991 18090 Pbﬂ%@&ﬁcnllssslag daeing substituted with 0-4 RIC,

CyC: oal koxxécarl:s:olmyl g¥yat Kyd Ofom Cﬁ:@g&w%&aea@xiﬁgrbﬁml aﬁéswg@@élzcel Cl1
aryl oxycar ponyl a 00X al r ny X

aryl car bonyl oxyal %:JI oxé’,“ %O Zcblq)éogi%&%h/ € Afﬁ) 0%)11 ky}/époé}/l 5-(C5-dp
al kyl ) - 1, 8- di oxa- eyslopéhyén- 4 fm: FNF#@@ Wbﬁ%ky aryl, aryl(C;-Cg

(5-aryl- 1 3-di oxaaqxeghﬁ)penéfrtg apm»ay )anﬁeb9¥tgxéllk&-% ?ia) HN-(C1-Qp
al koxy)-; Rsa ol S sel ect ed o%}%& group consi sting of aI kyl ,
aryl (Cl- a p eﬁ k6§y c%’Fb%h 10 p al koxycar bonyl, and C3 C6 al kenyl; R6

is selected RPoan8hr® g cm:nmlstsnglloylj-l CF3, CFZCFS 15 CFZCFZCFS

ii%i?ﬁ%ﬁ%&%@%ﬁéﬂ Ero LR areddl PROFL T O R Sriiy
Cl- 6 al kbxy, C-- ellbY&?Wal Qwaxycyg 9% l@m aﬁv‘wcmuﬁsylmgre@%th 0-5

R6c; 20 R6eC is sebgccﬁdd}@qmln(quog?@up Cgﬁl st Ing Iof H, hal o) CF3, CN, NOZ,
. cycloa

Eﬁ??ﬁfiy% 7, 88 etectad i R, prop cops S605 Qh . Laqteabyl.

al koxycar bonyl ; Reg- @mcth&méredzﬁdepehktHWLy erectgdlbab}nyl he&group 25

consi sting of H, %éfﬁﬁof‘éﬁ’l&yl gﬁ gryMc%)n;?r bonyl ,

Cl-d p al kylsulfo aryl ary f‘?f
het er oar3% ( C1- Cq an(%’f%ulﬂlﬁﬂyls léﬂk;@ﬁywe b@n%IR %et er oaryl sul fonyl, or

het er oar yl al hyd: Cidé BoNHalosher, eior330cral HoA! mm@ehecfz.r@anawkyar ecpptd onal |y

substituted with 0Oz st nt om t he ting of
Cl-C4 al'kyl, Cl- ﬁla?%gp éahlélelé é@gogﬁ#gﬂl\lcé“ rEr"r %{%uﬂ?é'a;ﬁ?'z a single
or doubl e bond, V\letf'@r}plf(ﬁm'ﬁa ahiylif. acl's'-‘saadéf@bh/e #oAdC2iQs i s not

si mul t aneously sulsibipitHhoMyit;,h aga and Rg ; -18 2 May 2002 5 10 WO

T T e e A S
alkyl;
n is 1;
a is a single or double bond, with the proviso that if a is
a double bond, it is not simultaneously substituted with R3
25 and R4,

In an even more preferred embodiment, the present
invention provides a process for the preparation of a
compound of formula (I-a):

30
R1a
w HN
HN N o.
HoN N0 O o
(I-a) (I-a)

or a pharmaceutically acceptable salt form thereof, wherein:

~-12-



R&‘°C RBRR RLNRs ON~~~a R6~-N~ N~ OO (v) and (b) contacting said
gonpound of formula (V) with hydrogen under a suitable pressugmgy’nzddze
presence of a hydrogenation catalyst to forma conpound of fornula (1) or a
salt ther %9699/5%9@ preferred fourth enbodi nent, the pr esen{,d'lpgsgg ?.59”

provi des a process for the preparation of a conmpound of fornula ??
wherein: 15 said suitable pressure is up to 100 psi; said hydrogenation

cat al yst isrdel ggt ed (foorN@HI) 9Ol NS, S-idigethyPakd 26l ymyan- car bon,

pal | adi um hydr oxi de on carbon, palladi um on cal ci um carbonate and pl ati num
on 20 carbon; sarYLEORY T ti ent tenperature is fromabout 30C to about 120C;
25 said sufficient tine is fromabout 10 m nutes to about 24 hours; 30
wherei n an A C . d rReng | r.o t 1~ to about
10- by vl gRPREaLaChR PR 3 ConBR iR, BE PSP RN Yot s from
about 1-5tio about 30~ by wei ght of conpound (IV). -19 . 2 May 2002 WO
99/ 18090 PCTI US981 21050 In a nore preferred foypAR tnbodi nent, the present
invention provides a procggs for the prepar alli ol of _a conpound of fornula

(1), wherein: RL is NHR a;\5 Aa\ s AS=0NG O eqt3 or
3, 5-di net hyl oxazbl %ﬁg_ll_@ 0| . R@ and Rgy are H, R5 is methoxy; 10
~R6 is selected fronat e group consiSting of: H nethyl, ethyl, propyl,

butyl, pentyl, hexyl ,® C~-Cgaryl al kyl(%y, aryl oxy, C1-CS al koxy amd-ayyl; n
is 1, and a is a single bond; 15 said Qi tabl e pressure is fromabout 20 to
about 50 psi; said :sufficient tenperature is fromabout 50C to about 120C;
20 sai d suffwherehn Rf ris s fethyaboethyD, rpmomds botaboupedtiburtssxyl

C7-Cg arylalkyloxy, C1-Cs alkyloxy, aryloxy or aryl;
10
with hydrogen under a suitable pressure from about 20 to
about 50 psi in the presence of palladium on carbon, in the
range of about 1% to about 10% by weight of compound {1V},
to form a compound of formula (I) or a pharmaceutically
15 acceptable salt form thereof.

In a second embodiment, the present invention provides
a process for the preparation of compounds of formula (IV)
or a salt thereof comprising:

20

contacting a compound of formula (III):

R‘I
H + RS R?
HO-N }_Q_EMN\/KWRS
\a
HN N—0 O o

25 with an acylating agent of formula R6CO-O-COR® or R6COX,

wherein X is fluorine, bromine, chlorine or imidazole, in

(II1)

a suitable solvent to form a compound of formula (IV) or a
salt thereof.

-13-



sai d hydrogenation catalyst is palladiumon carbon; 25 wherein an anmount of
cat al yst | oaded on carbon is fromabout 3~ to about 5~ by wei 33"'5 264k
wherei'n an anount of pal | adi um on carbon is fromabout 3~ to eﬁ)out 7~ by

wei ght of co (V). In a fifth enbodi nent, the presen Lan

provi des a n%@g‘?g for the preparation of corrpounds of thebﬂ&ﬁg@éhﬁl):

-20 2 May 2002 WO 99/ 18090 pCT/US98/21050 4 RB R2 RR HN/ ~\ "~ ,, NR-
~a~"' h 11 H2N ﬂra (dﬁeﬂé&‘r%dpbééme&ﬁb&ﬁxdehtacﬁﬁﬂt ﬁbéseﬁal mﬁaﬂmon

t her eof ; wherein: IS _selegct froma nr ais s tedfrom
the group cdie?% §tqer?g aoipro‘:&f80§° dﬁ% pr@peraélj)n ?&?‘ba cﬁlcbf)c
- ( O)NHSOZPtdmnul@( {IMIHCWhEx&i; -C (=0 NHC (=0 CRIb C( O)NHSOZNHRI b~
-C( = %sb&% ,_J;gf (=0-0ORb, -NHC(=OR Db, -NHC(=)-NHR b, .
- S02- ORIb Ri 'S02- N(Rl b) 2~ - S02- NHC(=0) ORI b, -p(=S) (ORI b) 2.
_p(=01 (BR B2is PEREF(R b?2~ 25 -p(=O) (R b)2, and ~P Rb is selected from
the group Cais Yki RQ (€0) 0GR, CHLT8CAY kot S Ehdlimbthglonatbl 04y R ¢ C2- Ce '
al kenyl substitute ith 0-2 Rc, -21 ", ~ 2 May 2002 WD 991 18090
rc~rms9snoso | Cf—%ggp’ ynyl substituted with 0-2 R c, C3-Cg cycl oal kyl
substituted R4 tils Bs2 Ric, aryl substituted with 0-4 Rc,, aryl (C1- Cs
al kyl ) - substgat ut,qdgrwi L he A Ric, 5 a 5-10 nenbered heterocyclic ring system

having 1-3 h%teroatom; sel’ected independently fromO, S,,and
10 - R’ is methoxy:

R6 is CHj;
n is 1;
a is a single bond; and

15 said suitable solvent is acetic acid.

In a third embodiment, the present invention provides a
process for the preparation of compounds of formula (III),
comprising:
_ 20
contacting a compound of formula (II):

3 R2 R 1
C A% ‘;<R /6 im/N\/l\[( i
= a”
N=C }r’() o o

25 with a salt of hydroxyl amine in the presence of a suitable
base: to form a compound of formula (IXII).

(I1)

In a preferred third embodiment, the present invention
provides a process for the preparation of a compound of
30 formula (III), wherein said salts of hydroxyl amine are
hydroxylamine hydrochloride and hydroxlyamine sulfate.

-14-



N, said heterocyclic ring being substituted with 0-4 Ric, and Cl-C6 al kyl
substituted with a 5-10 nmenbered 10 heterocyclic ring systen1@9m5 % 623

het er oat ons sel ected i ndependently fromQ S, and N, said heterocgcplc ring
bei ng substituted with 0-4Ric~ Ric is H, halogen, CF3, CN’p 98,%)-

al kyl, C2W9%488%,y| ) C3-Cl1 cycl oal kyl, Cg-Cll cycl oal kyl , P&, 15
aryl (Cl1-C6 al kyl)-) Cl1-C6 al koxy, and C2-C5 al koxycarbonyl; R2 is selected
fromH or Cl-dp gl kylkorR3 paBfeRicd" ni A enaRiadnt SehechedsEsom the group
consisting of H Cl-Cs al kyl, C2-Ch al kenyl, .C2-C6 20 al kynyl, C3-C~

cycl oal kyl, HREEHAAN 8¥P%Fﬁt%oPW‘f‘F?%-f?rR’o‘%‘eRQﬁepé‘rééFé’&t%ﬁ Fromthe
group consi sédmjghurid GE- Egratiky| (T1N) Cowladdedxy, hal o, CF3, NO2, and NR3bR3c~
R3b and R3c r£§(§§¥§§iggependently selected fromthe group 25 consisting of
H G-dp al fl, - (o al koxycarbonyl, C2-Cp al kylcarbonyl, Cl1-dp
alkylsulﬁonyﬂgiﬁeN@Rbﬁryl(Cl-Cq al kyl')sul fonyl, aryl (C1-d p al kyl)sul fonyl,
aryl sul f onylrlaany ~chebgroaciy] @anhygoMt o el s9-eamdchiyh beaybl - aprh 30

het er oaryl al kyl car honyl ., wherein said aryl and heteroaryl are optionally
substi t ut ed mﬁtkn%ﬁ%gan}f R3d is selected fromthe group consisting of
Cl-Cg al kyl ,RCisCH;al koxy, halo, CF3, and NO2; R5 is selected fromthe
group consig&jgg_o&; % o fydroxy, Cl-dp alkyloxy, C3-Cl1 cycloal kyl oxy,
C6-C o aryloxy, C~-Cl1 aryl al kyl oxy, , C3-C p al kyl carbonyl oxyal kyl oxy) -22
2 May 2002 d§i mebBOXYEr n~s9sn~oso C3-C o al koxycar bonyl oxyal kyl oxy,

G3- ICloI ﬁ' kOW%@QF!Eétﬁ'%n the %@B%yebﬁéfgyﬁ@r@pnylboxy?l |ki| loxy, Cs-dp
cycl oal koxycar bo oxy, - Clo, cyclpal koxycar bo oXy,

Cg- C11 aryl oxycar og§¥gfﬁ¥#8éy,C%ﬁ-ﬁlir%}§¥ ngﬁyﬁaxﬁg¥%§Pﬁiy, Cg- C12
aryl car bonylaawakyy bodyargbs Clo al koxyal kyl car bonyl oxyal kyl oxy, 10

5- (CS-Clo alkylg) 41, 3-di oxa- cycl opent en- 2- one-yl ) et hyi oxy,

(5-aryl -1, 3-di_oxa-cycl gpent en- 2- one-yl ) - net hyl oxy, and (R5a)~_(Cl-C10

al koxy) 35 R%a iss asgfrgiedP?®dm t he group consisting of H Cl-Cq al kyl, 15
aryl (Cl1- Clo al koxy)carbonyl, C2-Clo al koxycarbonyl, and C3-CS al kenyl; n is

bond, i1 o THE SPilPPLRetT PR hyelbanantol i R EaR 2 G process
conpri sing: cont &wdrpghdorbdpownd of fornula (VI): 25 1 HR4A Rs R2 R ZO- N~
~ ~ -- NR 2R Guitable DA QOdQ1ected from the group consisting of:
20 triethylamine, diisopropylethylamine and 4-methyl
morpholine.

In a fourth embodiment, the present invention provides
a process for the preparation of compounds of formula (I):

25
R* R® g R
HN \\ N\v/l\"/Rs
\ 2Ty o)
HaN N—O (1)

or a pharmaceutically acceptable salt form thereof,

30 said process comprising:

(a) heating a compound of the formula (IV):

-15-



(M) wherein: Zis selected fromR6S02- or (R~)3Si-; 30 R6 is selected from
the group consisting of H CF3, CF2CF3, CF2CF2CF3, CFZCFZCFZCF% 9&0625

al kyl, Cl1-Cg perfluoroaikyl, C2-C6 al kenyl, C2-C6 al kynyl, C3- Tf

cycl oal kyhwo §##mfoel cycl oal kyl al kyl, aryl (C1-C6 al kyl)-, -2&russsody 2002
WO 99/ 18090 PGI/ US98/ 21050 , C1-C6 al koxy, C~-d p aryl al kyl oxy, aryl oxy and
aryl substituted with 0-5 R6c; R6c is selected fromthe group consisting of
H, halo) CF3, CN, N0 NR6dR6e~ C1-C8 al kyl, C2:66 gkenyl, C3-Cl1l 5

cycloal kyl, C4-Cl1 cyll oal Wyl al kyl ,garylR

and C2-C5 al koxyc®®ond~N' Reg—and Rbe

r |(§1- al ky})-, CL-C6 alkoxy, '
N C %selectedfromthe )
p allkoxycardonyl, C2-dp .

al kyl carbonyl, Cl-Cp al 100ar yi (C1& p al kyl ) sul fonyl,
aryl sul fonyl, _ heteroaryl (Cl-C4 al kyfY)sul fonyl, heteroaryl car bonyEV)
het er oar yl sylfe@yh,. or heteroaryl al kyl carbonyl, wherein said aryl and .

heteroaryl ane. opti fnal I% Eubs j tut ﬁgﬁiaw’ th 0-3 substituents selected from

the group 15 cdfsFELPRGEOFETER & Al Cl- 4 al koxy, halo, CF3, and NO2 ;

R~ i s sel ectRd@ indsptedesd | firdm dineCorGhp edhylstoinaamofl: substituted 0-3 Rya;
and Rya gs Cl-C p_Ca(I=@;I_b_§£byvith hydr ogen under a suitable pressure in the
presence of a hydrogenatjon catalyst to forma conpound of forrmula (1) or a
phar naceuti cal | y &dcEprk }I)e salt formthereof. 25 In a sixth enbodi nent,

t he present inverd(en)pRWOgs a process for the preparation of conpounds
of formula (Vl)i_tc(:zﬁ ﬁﬁsgsthgz Rs ZON/ \' " ( R~a T~ fill HNN-OO O
30 conpri sing: contact)l ng 3 cdnpound of formula (I11): (vl) -24 2 May
2002 WD 99| 18090 -PCE0SHBCY=008F, H 4 R3 R2 R

10 ~C (=0) NHC (=0) OR1P,
-C (=0) NHSO;NHR1P,
-C(=S) -NH-R1P,
-NH-C (=0) ~O-R1b,
-NH-C (=0) R1b,

15 -NH-C (=) -NH-RD,
-50,5-0-R1b,
-S0,-R1b,
-50,-N(R1P),,
-50,-NHC (=0) OR1P,

20 -p(=8) (OR1b),,
-P(=0) (OR1P),,
-P(=8) (R1D),,
-P(=0) (R1P),, and

0
[V

P
/\
O

25
R1P js selected from the group consisting of:
C1-Cg alkyl substituted with 0-2 RiC,
C,-Cg alkenyl substituted with 0-2 R1C,
C2-Cg alkynyl substituted with 0-2 R1C,
30 C3-Cg cycloalkyl substituted with 0-2 RIC,
aryl substituted with 0-4 RIC,

-16-



HONR > NRs OOHNN-O (Ill) with an agent of fornula Z-X wherein: Xis
fluorine, bromne or chlorine; 5 Zis R6S02- or (R~)3Si-~~ R~y @ gpest ed
|ndependently fromCl-Cp alkyl or aryl substituted 0-3 Rya; an %ya S
Cl-Cl o al kwdoowfisosa n t he presence of a suitable acid scaverrgayus9Is2i85&ui t abl e
solvent to forma conmpound of formula (IV) or_ a salt thereof . Ln a
sevent h enbodi nent, the present invention prOV|des 15 a conmpound of formula

(I11-i): H NH @)r@(mrgaﬁlkynowhﬁt@a%eé BiEN R4 R0 1-1) and salt

fornms thereof. 2Q Ig1 esnﬁ@eiémclltéﬂ@: rgegggﬁehnﬂs\?i\;@qmovi des a

compound of fornmula (IV—
H-—~ N-O 25 (I1V-i) and %%@&Pﬁf%ﬁ%%&g i%ep “; Ry Y2859\ g/ fé’é’go
PCTI US98/ 21050 In a nlmt Ima&dbhdtaeatyclhe Jires drti ngngehs t btuped widds a

corrpoundsof formul a (\bl 1c| HC(=0 O{CH2) 3CH3 O~-N / \ N OCH3 HaC~N. N~~
OO05 ( v- ~. ) and sa ereof. - The reactions of the synthetic
net hods cl ai med H‘eré‘lﬁna%)élc%‘bﬁtéd:”&ﬁd WA thupt ant @ RIRRKAS v~t hi ch may be
readily 10 sel ected byeRRe-oe c§l£b|hh@ § & thalfin rga@lﬁe@éfmér&iiss, sai d
sui t abl e sol vents gener gl | ei,n agc'im' ch is sgb}i ﬁféfjll |y
nonreactive with the SSHeCERE HR 8?? %n';(]rié Th0s) St AB iates, or

products at the tenpensiteresyalivhiihg theingattisaisuaed warhi ARG, i.e.,
15 temhaal RS (WkChnIRioLANGE .M 0, ! N8, SOV 2Tkl eee) g, lamRRyal ure o

the solvent's boiling tenp erat ure. i VBh reacti on pay be carried out in
one sol vent or a%‘izﬂUr%Y%]P%Yé tﬁ:an pheE¥iopdiy lapE¥end® gt on t he
particul ar react |mls(tgpcssa|1)tﬁnl-e, sl-cenaBkdoy, arpaichi-cyl ar reaction step
may ' 20 be selec d. Suitabl e hal ogenat ed sol vents include: carbon
tetrachl ori de, Y ERT PB f hane, di bronochl or omet hane, br onof orm

chl or of orm szrméhu@mﬁétm H dithiCanBmetddnd: butyl chl ori de,

di chl or qret henen gt ger e ARG NEEREy selected from the group
consisting of H, Ci1-Cg alkyl, C-Cg alkenyl, Cy-Cg
alkynyl, C3-C7 cycloalkyl, and aryl substituted with

0-2 R33;
R32 is selected from the group consisting of C;-C4 alkyl,
20 C1-C4 alkoxy, halo, CF3, NO2, and NR3PRric;

R3P and R3C are each independently selected from the group
consisting of H, C1-Ciq alkyl, C3-Cig alkoxycarbonyl,
C2-C1¢0 alkylcarbonyl, Ci1-Cigo alkylsulfonyl,
heteroaryl (C;-C4 alkyl)sulfonyl,

25 aryl (C1-Ci1o alkyl)sulfonyl, arylsulfonyl, aryl,
heteroarylcarbonyl, heteroarylsulfonyl, and
heteroarylalkylcarbonyl, wherein said aryl and
heteroaryl are optionally substituted with 0-3 rR3d;

R3d is selected from the group consisting of C3-C4 alkyl,

30 C1-C4 alkoxy, halo, CF3, and NO3;

R> is selected from the group consisting of:
hydroxy, C1-Cio0 alkyloxy, C3-Ci11 cycloalkyloxy,
Ce-C10 aryloxy, C7-Ci11 arylalkyloxy,

C3-Ci10 alkylcarbonyloxyalkyloxy,

35 C3-C10 alkoxycarbonyloxyalkyloxy,
C3-C30 alkoxycarbonylalkyloxy,
Cs-Ci0 cycloalkylcarbonyloxyalkyloxy,

-17-



25 trichloroethylene, 1,1,1-trich~.oroethane, 1,1, 2trichl oroet hane,

1, 1- di chl or oet hane, 2-chl or opropane, hexafl uorobenzene,

1,2,4-trichl orobenzene, odichl orobenzene, chl orobenzene, quor%yEWf@Hg,
quorotric@thQaﬁﬁhane, chlorotrifluoronethane, 30 bronotrpdtHssRighhane,
carbon tetrafluoride, dichlorofluoronethane, chlorodifl uoronethane,
trifluoronethane, 1,2-dichlorotetrafluorethane and hexafl uoroet hane.
Sui t abl e et her s@sv€nt cyalcadiexydanedmpkysrsst lariexy35 t et rahydrof uran,

1, 3-di oxane, 1, 4di fLLF ' L1 5 ~ 2 May 2002 WO 991 18090
PCT/ t | S98111050 é?hg??mg{chlﬁéé%gxﬁ??go %}?réﬁtg%ﬂxyét her, ethylene glycol

di ethyl ether, dicerRyl eielgrycsrbanybehyleffer, diethyl ene gl ycol ~di et hyl
ether, triethyl eng-glyciyidkyrehbpbngl beyallarisaat,e, or t-butyl nethyl ether.”
5 Suitable protic, s Iventgfgg% in;lqu p%)may of exanple ' and wi thout
limtatidn, water$ RO RPREASTY T Y Y P5%t hanol , 2-f 1 uor oet hanol |
2,2,2-trifl uoroeCsafnd ,aldoxyhrdhkylghybonylaxyaldkydiesty, 2- pr opanol ,

2- met hoxyet hanol g_ Cgu@ﬁrghkyg?byg99@10x5;4ygngpe%kgghgLong;py;yl al cohol, 2
10 et hoxyet hanol ;" di éthyl ene glycol, 1-, 2-, or 3- pentanol’, neo-pentyl

al cohol , t-pentyl al cB88RY1eA¥%t hyl ene gl ycol nononethyl ether, diethylene

gl ycol nonoet hyl (st-heyl-cysldimsargiclopenteh- 2 60d0)) -paitglox9r, ghicerol .

Sui tabl e aprotic ,Sehvept s~may ingcl ,_Dby way of 15 exanple and w t hout

Vi tat i9n. tettéﬁydxgﬁuf%lnn%%‘h—ﬁ%%&%%ne't hyl f or mani de ( DVF) ,

di net hyl aceRafti e seMr)ed frami rbehgroRp AconsiatdmaaiofdHe- 2( 1¢) -gynilni di none
(DWPU), 1, 3di net Qg 2ci M Gaadkb i NeaenddM ) . Nt M W daidotiyIONEna( NMP)

f or mam de) N—netEf?ace%gﬁgﬁﬁ) hg%ethylfgﬁhanfde?EZO égé{onitrPFe, ginethyl
sul foxi de, propi GATEE TSt iyl formate, nethyl acetate, hexachl or oacet one;

acet one, et Rl igesdyéctent direm ¢hkygravet adesistildplofn®, CF3, CF,CF3,

N, Ndi et Ayl pr opi prRami t reg, _Rit t hane~ ni trobenzene, or
hexanet%glphosphggﬁg?%éﬁ’2§%%§?§%%¥%%ﬁ¥g}d@%f@b éo?@eﬁ?s i ncl ude: benzene,
cycl ohexane, penPgkélupesabelt flauEaealksrybhdpriscalivenyiyi SxiCahexane,
heptane, ethyl beez@08alkyl, @4~ EYYlAMBy1RAKINE, akPUROL.CNARRE) -OF

napht hal ene. SuigaQéeE§ﬁ%poxylig aci d ﬁplﬁeﬂts inclqpe ac%%ic acid, 30
trifluoroacetic aeidé 2¥oi &7 251 2IERIBAPEY act Y L BRO A B Yaci d,
butyric acid, 2-bubghbitetetivd,thvionyl REEetic acid, pentanoic acid, hexanoic
aci d, hgpt apatc; 8Ckdh e ALAMR fhblyrHOPRS AT B3rdudenans! cc@gi d.

Sui tabl e pressures range f%%g%gtnnspherlc to any 35 pressure obtdl nable in
AR pRA

R
a |aboratory or FNdu¥®24 ht . Cuifra a3i¥iny e el leafar§st s are
those which , -2@yclaabeyl 2A02C\D Oft B9 1BTRAUSORER1 058 ROT]-idsat e t he

delivery of hydr o the o] Nacyl | am ne. Such
hydr ogenati on caggﬁgéis’bf’ﬁg;g%ggggaﬁ%rgnggswf?%§%¥g%ﬂ%§éﬁfion axe

pal | adi um oR_Géaambrﬁfepalrleadhdﬂphly@mmes@wcadbénpmpahd: agiieun on cal cium 5
carbonapg poi sonegdnik sbingask anddhlall HRAN e3repN.aliueadbBayel N,

sui tabl e acid scgvengeri_lﬂclggg t hose conpoun capabl e of 3ccept|ng a
proton from a hyHeoxita@ivic2Eervy &iter & Iy &Mfonati on or
silation reacti oarvi{hptd;or edkyl heulfdrdyl hargdenlfoaptiing 10 with the
oxygen of the hy gg%ﬂig{g i de iwted to
tertiary bases sgégégs , ﬂi§85$gp *égk%ﬁgﬁ' de?egg%9$£§}§$%bééigﬁ 2, 6-,
3,4-, 3,5- ,_ |ubrtpreary¥swifiopydm ng, hetercarylaliglgacbonyé, wyereie, )
pyrroligpne, N nehbhyl aFP R iHaRerBULHi e a0t fOHA1TA0Bs £ 1Bufsg used

herein, suitable bases 1nclude those soluble_1n the feaction solvent and
capabl e of free- BakhnfhyHRSEHEARNRE. SEhartAR Lt Ith@e I¥BUP are not limited
to: lithium hydroshdéstiogliafmdiyay oxlie), pmt-agsabkoiydrieadale,CH3i, t ABhdm

car bonat e, sodiugbcarbonate, pot assi um carbonate, 20 i m dazole, ethylene

di ani ne, N, N-diisopfopyl ethyl anine, 2,3-, 2,4-, 2,5-, 2,6-, 3,4-,
3,5-1utidine isrPethyl ami ne, 2-, 3-, or 4-picoline, pyrrole, pyrrolidine,

N met hy3s MOepagl ANgsngid IdH unlk bohd! NeLGH HP g0l chfic used hat ein.
acyl ating agent refers to an acid 25 halide or anhydride, which, en
reacted with a hydfewpkeikande Adsdbt BOEns BIRELANGQUSH YoFUPREL Ry ERdxy |
am di ne. Such acyhiehi RY agemds by way of exanple and without limtation are
of the general structure R6COX or 86C0- O CORE, as defined above in the
specification. By way 30 of further exanple, and without limtation, where
Xis fluorine, chlorine, bromne or imtézole, R6 is H CF3, CF2CF3,
CF2CF2CF3, CFZCF2CF2CF3, nethyl, ethyl, propyl, butyl, ethenyl, allyl,

et hynyl, cycl opropyl, phenyl, benzyl, C~-Clo aryl al kyl oxy, Cl1-C p al kyl oxy
or aryloxy. 35 As used herein, agent refers to a conpound of the formula
Z- X, which, when reacted with a hydroxyam di ne -28



WO 991 18090 2 May 2002 PCT/ US98/ 21050 results in placenent of the Z group
on the oxygen of the hydroxyam dine. By way of further exanplZMagrad02it hout
limtation, where X is fluorine, chlorine, bromne or inmdazole, Zis

ei ther RESWOIWIBOYPR7)3Si-, R6 is H CF3, 5 CF2CF3, CF2CF2CPST/USHSZIPOCF2CF3,
met hyl, ethyl, propyl, butyl, ethenyl, allyl, ethynyl, cyclopropyt, phenyl,
ber~zyl, C--d p aryl al kyl oxy, or aryloxy, and R~ is independently selected
fromCl-C p alkyl or aryl substituted with 0-3 Rya, and ais Cl1-Ci10

al kyl . 10 Théorxoapoinrisudddcirpbd ARt e adherparatusgnrefficiendntter s,

Unl ess ot her £gig€a | diigorin@d ofakbr@lil 4 atv) di astereoneric and racenmc forns
are included in the present j.nvention. Mny,geonetrjc gsomers of ol efins,
C=N doubl e bonds, and the |ike can al sgibe éres-nt n the coppounds 15

e | SOK e oqLeEpﬁaBed in the

~Ts ate moinpounds Bf the present

i nvention that contain asm i O ig ute® carbon @t ons nay be
isolated in optically g481 ve or racemc fornis. Methods on 20 how t

prepare %ftically active forns fromoptically active starting materials are
known in<xhe art, such as by resolution of racemc fornms or by synthesis.
Afll Chitrali Qﬁ@steﬁpq{&m&@gibgggam é&ﬁﬁ&r@%fﬁlfbr&?@&e?ﬂ miit&pge[i C Iorms
of a structuyre.are in ed. n any varia or exa ut no
limted to RABIEead 1"%5 2 ﬁ%bty’]%cpag € Bt ghg ?r%%%rtﬁr% %F‘e t han one
time in any bpdsegenmritonocatalpsy forimnm a icompdehdnef i Hormorlaeddh
occurrence ig,indepgn its definition at every other occurrence.

Thus, for exgﬁp e, |fq§%g$§5b is showmn to be 30 substituted with 0-2 R3a,

t hen sail® group may optionally be substituted with up to two R3a and R3a at
each occurrence isn selpefedreadepentde nédyodin@mtct, hehdepr8esht | isveafripassi bl e
R3a. Cbnbinatigngiq; su%gtiggeggs qglg&!%%%kaghesfare 35(£§£¥t3§ible, only
i f such conbPhatYTis & &SP n" St abl'e ompoands. %y L FOIEE conpound or
stabl e strucformuia (19 .nwhereberein a conpound that is sufficiently robust
to -29 2 May 2002 WO 991 18090 PCTI US98/ 21050 , survive isolation to a
useful degree of purity froma reaction mxture, and fornulation into an

ef fi cacilous ??&9eﬁﬂﬁﬂﬁdéeaﬁéﬁﬁsuqﬁelﬁéﬂhﬁmé&QQtPbeed", as used herein)
means that any 5 one or nore hydrogen on the designated atomis replaced

wth a selectiol ﬁe‘f]dc}y@g;lteg%ﬁgggi 85‘&5’&%{ %ﬁgeﬁ%@é%gﬁﬁr&ﬂ%hé & flgsi gnat ed

descri bed herein, and all sygh St ot
present invention. It wlQb&

atom s nornmal Vval en excee t hat e substitution results in
a stabl e conporFisting gfepahéndiyn ory|garbon, spphladier hulsaydidedenbot h 10
branched andcgteH 91988k OmSah Ueat edind|daibahk€ e hyEd s B thighungloRUPS  havi ng

t he speg;fied qgnber of carbon atons; for exanple, Cl-C4 al kyl includes

met hyl , %8t hyF2*™ % %Hr opyl , i-propyl, n-butyl, i-butyl, s-butyl, and t-butyl;
for exanple C1-d p al kyl includes Cl1-C~ al kyl, pentyl, hexyl, 15 heptyl,
octyl, nONYlsq fPGHlee RdokS RURDCEAELED 1 ASdiF SBOIEN Sb% @Nkbon T ange
such as "Cx- S itended to NEan a mni mim of TX"carbons and a maxi mim
of "y" carboh&®presenting the total number of carbons in the substituent
to which it refers. For exanple, "C3-C o 20 al kyl carbonyl oxyal kyl oxy" coul d
contai n @ne carbon r..malkyl”, one.carbon fort ."carbonyl oxy’ and,one carbon
For ol B oAl i esepb kimse 1 it cRPpsnd0 BERUETS G rneiinal o
carbons for kawtsial kyl group not to exceed a total of ten carbons. 25

"Al kenyl" is intended to include hydrocarbon chains of either a straight or
branched configuration and one_or nore unsaturated carbon-carbon bonds

whi ch may oceRETen A%y aBeyBteChorialising crRedc AR FarReR isafrorhakype
1-propenyl, P3propRSvdt 10%bByeyight’s kidenyl ) 3-butenyl, 1, 3-butadi enyl 30
and the |ike. "A kynyl" is intended to include hydrocarbon chains of either
a strai&ﬁt or branched configuration and one or nore triple carbon-carbon
bonds whi ch wgreiocum amoany of ablleydmigenazliongcahalydaiis foeshabsutt hynyl
propynyl, b t ke, .3 | " 1 S| d o nean phenyl or 35
napht hyl . Tﬁgyp%%ﬁgﬂhfy g%kb 9“?%%?%§§%f§m§%h§§yﬁggibup attached through an
al kyl bridge; for exanple aryl (Cl -30 2 May 2002 )
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wo ~nso9o rcrius9sai oso C2)al kyl is intended to nmean benzyl, phen-~rlethyl
gnd the like. As used herin, "cycloalkyl™ is intended to inclydgagsageys ated
ring groups, including nono-, bi-, or poly-cyclic 5 ring systenms,” such as
cycl opropyl., cyel obutyl, cyclopentyl, cyclohexyl, cyclohep octyl,
and adanman ’”%iggused herein, "al kyl oxy" or "al koxy" reprte%lr Sgﬁéhgﬁlkyl
group of indicated nunber of carbon atons attached through an oxygen

bridge, for e5Scanphes meiﬂwmef@tr&@&yfoﬁetﬁr@@mméntprWprebeﬁ@xy,
i -butoxy, s-buto i.s..ntended to nmean

A and t - Xy,
phenyl o1 nab RS EROHRHENFBHCSS oRy T b A2 A Soh her o n
"carbonyl " neamgound afbdoraudbl éIbondkeremoxygen and additionally

substituted pi fg 1groups 15 through single bonds carbonyloxy nmeans a
car bon double ﬁ oxy en, and additiopall t hr h a single
bonds to 5(\/\/0R (6 &8 “ﬁf%)ﬂgﬂénoﬁx}g%n 1‘2% géﬁ‘ "sul fonyl "

i's intended to rmgnnﬁbnyﬂ,fur bonded t hrough doubl e bonds to tmn oxygens and’

bonded to t 20 gpditional groups through single bonds. As used herein,

Ahydr oxy" e ns-"a gr oup conS|st|ng of an oxygen and a hydrogen bonded to

anot her gr ouR® tamdoBfharéeoxygen. "Hal 0" or "hal ogen" as used herein refers

to fluoro, q@iq&pmegﬁggy and iodo. 25 As used herein, the term
heterocycle heteroc clic" is intended to nean a stable 5- to
10nmenmberiéd n%ndé&&@ﬂ@cﬁﬁ be?%l?Q?cﬁrQFPtQ9?ﬁ}sﬁéH€ePEd bi cyclic

het erocyclic r|ngiwhmthy&ayehhyiatpra@gﬂ paryl aldentyids ahaxel edG7-a% -

aromatic, and whig of d fo 3 heteroatons

|ndependently sel% te ﬂﬁhgﬁgfh rg S|st§%8§gfa§§ %&%nd S and wherein

t he nitrogermn ad lsulehdr heteroatons nay optlonally be oxi di zed, and the

ni trogen mays o iz0RaAhhYebBoAdat erni zed, and incl udi ng any b|cycI|c group in

whi ch aﬁé of the above-defined 35 heterocyclic rings is fused to a benzene
ring. The heterocyclic ring may be attached to its pendant group at any

het er oat om csaichsiidrabienpiissire ebul fron mbmutt 201 eo- 8dout \HD 3418090 2 May

2002 Pcrn~s9sn i o0so structure. The heterocyclic rings described herein my

be substituted on carbon or on a nitrogen atomif the resulting ' conpound

is stable. BaifhseEidrientntAEPRFREYES oS | e doWubOZF @Mt ted t o,

pyridyl (pyrizheayl), pyrimdinyl, 5 furanyl (furyl), thiazolyl, thienyl)

pyrronI pyrazolyl, imdazolyl, tetrazolyl, benzofuranyl, benzothiophenyl,

' |ndonI |ndolenyl |soxazollnyl qui nol i nyl, isoquinolinyl,

benzi m dazol%ﬂld puyﬁé&pdﬁnyl time pl%)eﬁnmmhoutp)lﬁrmlmdtwlto mﬂuﬁloﬁl donyl ,

pyrrolinyl, ggidsahydrofuranyl, 10 tetrahydroquinolinyl,

tetrahydr0|squ|noI|nyI decahydrqu|noI|nyI or octahydroisoquinolinyl,

azocinyl, triazinyl, 6FL1 2,5-thiadiazinyl, 2H 6H 1,5, 2-dithiazi nyl,

t hi anthrenyIsaq@yh&dybgehatﬂmamzmﬁt&kyqﬁ,is:@mdﬂaﬂyhm on jcaadwrirhenyl ,

ptienoxakhiinyl, 2Hpyrrolyl, pyrrolyl, 15 imdazolyl, pyrazolyl,

i sot hi azol yl, |soxazolyl oxazonI pyra2|nyl pyrlda2|nyl |ndoI|Z|nyI

i soi ndol yl , wherieABoRp| JMaEpt rRfh 25 5ALYSiudioaged QPI—WkPRﬂlJzﬁ rhypm about

pht hal azi nyl3)% RAPBHLBUE | S Y, wekfHOX &ddy! ., qui nazol i nyl, cinnolinyi,

pteridinyl, 4aH carbazol e, carbazol e, i3-carbo|iny|, 20 phenanthridinyl,

acridinyl, perimdinyl, phenanthrolinyl, pheriazinyl, phenarsazinyl,

phenot hi azi Herefior anaaydyntpheheeadiadium ionocarbennys , fxdw @beny| 3% to

i mdazo ¢ FRd %ﬁﬁj Y pyrazollnyl pi perazi nyl,
|ndoI|n?P |50|nd2%|§§q# %ﬁ%rué?, 4dﬂdﬂnkghollnyl or 25 oxazolldlnyl

Al so included are fused ring and spiro conpounds containing, for exanple,
the above heteroguchesifir emsoliesme ntﬂéﬂ@,ﬁeg@m; evetioigy!| " refers to
aromatic heteroc clic ups. Such.heteroar roups are feraply 5-S
renber ed MoRIEYRHESRIBECRRE o THAPEREAT S 1P0cEh BHSREIE GF obhy.
Exanpl es of ﬁnrmhlheueraaryl groups include, but are not Ilnlted to pyridyl
(pyrldlgFI) pyrimdinyl, furanyl (furyl), thiazolyl) thienyl, pyrrolyl,
pyrazoly i mdazolyl, indolyl. isoxazolyl, oxazolyl, pyrazinyl,

pyri dazi nyl, benzofuranyl, benzot hi enyl, 35 benzi m dazol yl, quinolinyl, or
isoquinolinyl. As used herein, "pharmaceutically acceptable salts" refer to

derivatives of the disclosed conpounds wherein the -32 ' 2 May 2002 WO
99/ 18090 Pc~r n~s9snoso
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internedi ates or final conpound are nodified by making acid or base salts
of the internediates or final conpounds. Exanples of pharnace tica#éa&
acceptable salts include, but are not limted to, mneral or Hﬂgﬁ aci d
salts of bmnoiowigees esi dues such as amines; alkali or organiRCEU$MRIGE acidic
resi dues such as carboxylic acids; and the |ike. The pharmaceutically
acceptable salts of the internediates or final conpounds include the
conventional non-toxic salts or theguat®rnary ﬁ&ﬂbﬁ?un1salts fromnon 10
toxi c i norganic or orgagkp aci ds. Forvgxanplle, Nuchicongéntional non-toxic
salts include those derived f#om\i {C\ gQrds ~suchyas hydrochloric,
hydrobrom c, sulfuric, su phogphotic, Aitric apd the like; and the
salts prepared from or g ¢ actds suqué% acetic, propionic, 15 suq&bnic,
glycolic, stearic, lactic, malic, tartaric, citric, ascorbic, panoic,

mal efi c, hydroxymal ei c, phenylacetic, glutamc, benzoic, salicylic,

sul fanilic, caceihayhaBéatfcalifiddeptia®ieepgastl fonh cchdmidmnesul fonic,

et hane di sul f,onic, oxalic, isethionic, and the like. 20 The
pharnaceuticﬁﬂ?ﬁf%&dceptable salts are generally prepared by reacting the
free basé& orRladisd seilehted of mdm dhetr NHRAADUNt s or with an excess of the

desired sal tgfaOr;ig leﬁﬁﬁ’écﬂaﬂi&n he0980bCcahb fsOindaxe in a suitable
0

sol vent or various C | nat,l ons of Solvents. 25 The pharnaceutical ly
acceptable salts BH=e03R1ds of the internediates or final conmpounds are
prepared by conbistatsiogrrWPt h an appropriate anount of a base, such as an
al kali or alkalingzﬁgﬁh@RﬂB;al hydr oxi de e.g. sodium potassium |ithium
cal cium or nagnesium oOr aﬁhorganic 30 base such as an amne, e.g.
di benzyR8t hyl enediCGAFONNHSPRYBt hyl ani ne) pi peri di ne, pyrrolidine,
benzyl am ne and thedo)kfic (96)Rguat ernary ammoni um hydr oxi de such as
t et ranet hyl ammoi num hydr oxi de d the like. As discussed above,
pharnaceutically'éafg MHE(EOLRTs 35 of the conmpounds of the invention can
be prepared by rednt=onyHEOgNHRYEE acid or base forms of these conpounds with
a stoichionetric_%ggﬁyg f,ike appropriate base or acid, -33 2 May 2002
98/ 2

WO 991 18090 PC T/ 50 -‘ respectively) in water or in an organic
sol vent 150r in a WECUFEE) oP-EHS t wo: general | y, nonaqueous nedia |ike
ether, ethyl acetafec(ebhanw|, isopropanol, or acetonitrile are preferred.
Lists of suitable | ts nd in Rem naton's 5 Pharnaceutical Sciences,

f
17th ed., Mack Pu 'SHF?%? OWpany, Easton) PA, 1985, p. 1418, the
di scl osure of whi-892r€-Rereby i ncorporated by reference. The present
invention is cont Lptled to be practiced on at |east a nultigram scale,
kil ogram scal e, mul tikilggramscale, or industrial scale. 10 Miltigram
scale, 42 used' H&Q&H RIS referably the scale wherein at |east one
Starting material-Sog-NHEe$smYORWP,10 grans or nore, nore preferably at |east
50 grans or mor e,_gaven ggﬂgﬁpreferably at |east 100 grans or nore.
Mul ti kil ogram Scal e) %é used‘herein, is intended to nean the 15 scale
Wher ei n nore t harBdr@) kKPRogram of at | east one starting material is used.
| ndustri al scale.qg=@$¢ﬁ1h§gﬁin is intended to mean a scale which is other
than a éﬁboratory sgalg apd which is sufficient to supply product
suffici @t for eitHéPdRimizaP™ests or distribution to consumers. 20 The
nmet hods of the present invention, by way of exanple and without limtation,
may be further under &t opd by a\\fence to Schenme 1. Schene 1 details the
general synthetic ne d Ter” syntesi s of conpounds of formula (I).
Compound (11) can be reparfd by nethods described in 25 J. Og. Chetn.
1997, 62, 2466-2470, and Teflrahedrpn Lett. 1996, 37, 4455-4458. It is
under stood to one skil g™ N egzart that the anhydride or acid chlorides
used in the acylation step can be pfepared by conversion of carboxylic acid
derivatives as described in Advanced O ctanic Chem strv, 30 March, 4th

edition. John,W.le nd Sons, Inc., 1992, p. 401402 agnd p. 437-438. -34
2 May 2002 PodFi ésgﬁc‘b?flor/%ﬁsltgei 9588P filf}%‘%s' R2ZRL' NNeC/ \
.a, .,~880)Rs O (@i+FsRellgd RUMREiHOtRd/ with @2 MO R5 H2N ~=-/ ~N.O O

C2-Cg alkenyl substituted with 0-2 RIC,
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(rrr) ~2 OM RB R R-RE ON/ V' \ a. NC(CORs 2N ~../ N _OO (IVv? ~3 4
Ra Rs R R~ RaRs R RL RN/ \ \ a. N~quS~SQN/'\\aRﬁ—C§%fS(I
hn ~° h1ll N NO~ RS NN OO (I1 (V) 51In Step 1, a conpou Y mul a
(1) is di sapdomesdoi N about 10 liters of suitable solvent pecrisésmyosam of
conmpound (I1). A suitable salt of hydroxyl amne is added. While a w de
range of solvents such as hal ogenated, protic, aprotic, hydrocarbon, or
ethers can be used;-@s atlikynyl sobgtrtvtedcwibl 02 [R¥Tol , et hanol and

i sopropanql are prefef r&bidh i chipeet bapel & scmsi, pieferred_ Suitable
salts of hydroxyl amne’inc|lude phosphate, Riul fate, nitrate and

hydr ochl ori de sal 85ylaswestibrteemidd da14 R'S. hydroxyl amine hydrochl ori de..
The hydroxyl am nargakt;-cs Blkglbasabstbtucéd wbautoi4 ®Ricp about 2.0

equi val ents of an_appropriate base. Preferrabl e bases are tertiary am nes;
st 36 0 2. Ny P T S T L bBeF S8 50 STt BARET: &Y r 1 et hy

am ne. The reaction n hetexoxtoms hwl durededndépbodent 1y nerauicf,i Senandlo form
a conpound of form' (kilgda;Bhota-Jfvd8ie gy C &9 ugd ) may
o hydr oxyIy a% ngag? gggﬁ? %‘bb to%% BowEth

be contacted with free- basec about 65C for
about 1 to about 5 houP34t® pr e compound (111). Preferred tenperatures

are from about 55€C;+0; alkytll 6obstPretedrweith ead®-110n remregedr e from about 2
to about.4 hours. The product pr.ecipitates. as white l,Lid during the
course of’the reacti ongeé?%éoc (P"ilfs Iglélﬁ tsﬁ’éﬁeﬁlegﬂ'f?%r]e’csi?é'f%efﬁa%ﬁ'gscake
washed with a sol vent, sehectdrbiigulapengentiyi £romadi |y, wrdbdst sedidby one
skilled in the art. ThpepsAset e rSnd 124 nh0sahE Pl Syl &iGHMBoYRIc (111).
In Step 2, a_ygssel i%;ﬁgar ed \glnqth (?%r ouﬁg (s”l% The soJ]ids are | ,
di ssol ved i n®a st thb"8L08Vent 8 ol PPy C1158¢ Jek%i'oﬁzeﬁérﬁ}wlﬂf' the !
vessel wth a secomeCxokutioalkutle Gy @iissgbtivatkplaslkytlablaayacyl ati ng agent
in the splvent bei ech f an it he_reactd ! fe |y, Ahe addition of the
acyl ati ngé agent s%?g%llb% %sshour(g ﬁe'd%heésg\%ér}g?be%?{gdé‘%fésabout 15 m nutes
to about one houralkesyearpamyde range of 20 reaction solvents such as

hal ogenat ed, rapiotdLledtydr eambanoretar,, ankolgani ¢ aci ds are possible,
preferred solyent re aceti.c acid, trifluoroacetic acid, ridine,
chl or of orm &:jc"’?ﬂ r%nﬁfﬁaﬁﬂfieﬁ?’a‘hﬁ’%?%be?ﬁ]ﬁ%e%aéépﬁlnF‘E‘?i $’é,‘Ypand

tetrahydrofuran. tbessigtigierafed aCe-Cardbryli Cackdslhtnyrh Z5-6ce
structurgg deri Va&llﬁﬁ%yp,r §3h@7aeyéf&aﬂ9yﬁ9%ﬁd hei A9 UBEH: tBYed'R) t@f general
u

exanpl e, acetic aci preferably be used as the sol vent when acetic
anhydride is the %C@/I%aﬁng agent, whereas triflouroacetic acid would be
preferably ugéd ideseleadtddudroacehecgantydeoei stsiddhef3@Q;,acylAkylg agent .
Certain solvents such %S_Lkg%got LSioetber, 1\Qs’il ogggahﬁ%@m hydr ocar bon

sol vents may reqw’re 4 e addition of ah acid scavenger. '‘Preferred acid
scavengers i REP Latel (REFt rueyeaal ebndardndenttlyl selekteadi fivom dilies gpoupy |

ethyl amae, N nmetbyhsi@Ripldmne, aed-oyd idiva., Wst, 32 ikoxheeEBonyS, triet hyl
am ne. Sol vents capabl e eacting wth the acyl at] gent, such as
al cohol s, water a ql’ﬁeaﬂq{ c%péoqu}, pﬁle'FéPr%ﬁk%JsS‘f]s&g’éfjdi | y under stood by
one -36 2 Moy Z0@Peroaryl (C1-C4 alkyl)sulfonyl,
aryl (C1-Cip0 alkyl)sulfonyl, arylsulfonyl, aryl,
heteroarylcarbonyl, heteroarylsulfonyl, and
30 heterocarylalkylcarbonyl, wherein said aryl and
heteroaryl are optionally substituted with 0-3 R34;
R3d is selected from the group consisting of C1-Cs alkyl,
C1-C4 alkoxy, halo, CF3, and NO3;
R> is selected from the group consisting of:
35 hydroxy, C3i-Ci0 alkyloxy, C3-Ci11 cycloalkyloxy,
Ce¢-C10 aryloxy, C7-Ci131 arylalkyloxy,
C3-Ci0 alkylcarbonyloxyalkyloxy,
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WO 99/ 18090 PcTn~s98npso skilled in the art. Preferred acyl ating agents are
anhydri des. Most preferred is acetic anhydride. Further, the 4{%6%9
agent' (and preferable solvent) can be strategically chosen to formthe
desired salVP%H8®%e 5 reaction product. By way of general 81050 cetic
anhydride woul d be selected as the acylating agent if the acetate salt of

the product is degLk g.alﬂgg%@gqibgqugxggyhaﬂ,ﬁg agent and solvent in this

regard is readily understood by oné skilled in the art. 10 After the

addi tion of the &3yFaeiNdorgsarronydalk%t®¥dn progressi on can be nonitored
by HPLC anal ysi s qgeci @rdetl calxan calrbgtigloofaligl axgacti on sol ution. The

acyl ation reacti LS C i ed finished wh ompound (111) is conpletely
consumed. Typi cal ngé%tcsgczl%%ﬁﬁn{é%yacrag Pﬁyf%’@'? ar?éleo f about 15 5 minutes to
about 245hours. Rrefes rexticgddoxycarbanglatkyldout 5 minutes to about 3
hours. The produgt_gan %ﬂé@)&&%@n‘gxamﬁs oval of the solvent via

distillation and precipitati on of the product through the addition of a

sui tabl e aproti c Sofvery p¥carrenyigrirt iy i3fXrent s are 20 ethers. The
choi ce of preci pidgrag, satyienirbanglblkgabley ks, of i solation are readily
under st ood by one, skil | .ot r Pr r , e product is carried
forward w t hout fcéo QQiagl%o’%aéggi,%a%gﬁ%?é&%% drogenation of the O 25
substit d@ed hydr &xy(&ar@in@lkpli) sl 8 adiPvar exaldpentenr-geanenyl i t hout

i sol ation of conmpoundpEh¥);oRy, the addition of a slurry of a suitable

hydr ogenti on catalyst in the_solvent used in the preceding reaction, If
conpound (1V) is PsaF¥ted; 3 TR EEIORLPLSR - ¢ 2P ey Hamatey1eny - i #n%r ot c,
30 aprotic, hydrd®afbeN; (@t+ah, abkoeyani ¢ aci d sol vents. The preferred

sol vent s axe,sget ha - pr o] { et hyl f i C I

acet at e, aniehsol %Q %gie?cf%éé;g}gjmar%et ?B?ﬁo'lr:%%%ie |CABA&%W§?€ rae?%?ir‘ed is a
m xt ur eldf net haddlvldfv-Gretilkoxy) garkpiyl. ierEnoualkgrarcagdnayl onangd

catal ysts are po&gL@gehwaiylla,di um on carbon is nost preferred. The anount
of catal yst Iqad% on the carbon ranges from about 0.5~ to about 30~. The
preferred afbdft 9747 ' ' 2 May 2002 wo 99iis090 Pc~rn~s9sn~0so of

cat al yst onadsbansisghdont doulle dbadi @Oth dbstprynefser theti 5f adbaild 3~ to
5~. The total weig t atal v d.c . i ng
material is pref grg%rlgi%b%%tl&'kﬂt olsstalg%tr'}t S%@é?g%%%?&sp e?eﬂrbr%feté%‘lt'lgégbout 5 3~
to 7~. %Re total W\Méhg%? a7d &fial yst and carbon is based on the weight of
the O al kyl ated hydroxyam dine. The reaction solution is then subjected to
a hydrogen at there under a suitable pressure. Preferred pressures range
from about fagg’] 8990 PR N preferred is 20 psi to 50 psi. 10 The
reaction time of the hydrogenation is dependent on cunul ative factors,
including theauRuh,0f SRRAWRE JF ¢3eRhiat p@ryeaction tenperature and the
hydr ogen_pressure. B?/ way of general exanple, an acetylation reaction ,
cont ai nfAg 10.0 kil ograns of compound (I11) required the use 15 of 0.5

kil ograns of 3~ pall adi umg_{r’l carbon _,undgs 5 psi2of nydr ogen at room
tenperature to reach ion_in 'abo Syhpur Bl Vayi nge any one of these
conditions will effect Teacti g UED R

skilled in the art. 20 ReaftTh mpRet? dn cap be nonigored by HPLC

anal ysi s perforned on alHMuot so¥ thepn-efction nixture  The react| is
consi dered conpl ete when conpound (IV) has been conpletely consuned. After
the reaction is judged conplete, the catalyst is filtered off and washed

W th reacti ghez2ifi®l vent. The filtrate is concentrated, and the product
precipitated Ry the addition suita rotic solvent. The nost
preferred 5%1 \}énfeis?t?ﬁl;e ’ﬁﬁ‘ ?é?tsl%éﬁ PE g%g >/ _ The choice of precipition
sol vent 3&nd Réhésneehectedfriagolthel gnoap ecomsmittd inqumdelist 6Bg, SF26Fe, skil | ed
inthe art. 30 T Cct iltere rieqd._ gi ve pure conpound
(1). In Step 4, ?ﬁ@eﬂe&s%'t adrlﬁcggg%ﬁfﬂaﬁ gbﬁ% ia%h’gdéf' %?e%gz is heated to form
conpound (V). Theeréiverepllanke GasCor abkemvlit B0Cst 81¥War} efdaukit enperature
of the solvent. %5&'531)@&1,ecbg_@me&y&w@gcﬂrﬁﬁyqqnha-pg)mtl;ﬁgcatmyabopt 120C.
Preferred solvents for the cyclization are acetic acid, trifluoroacetic
acid, pyridine, chloroform -38 2 May 2002 WO 99l 18090

| ayffea 1 yynhder st ood by one
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pcrn~s9sn | oso di chl oronet hane, dichl orobenzene, acetonitrile, and
tetrahydrofuran. The nost preferred solvent for the cyclizatig iszeét tic
acid. The preferred time of reflux is solvent dependent due t

limtati ongo@bndw@e! i Ng points. 5 By way of general exanpl eeCtisssarsoe of
acetic acid as the solvent required a heating tinme of about 3 hours. The
product can be isolated_by the renoval of the solvent via distil]ation
fol l owed by the O‘Fy‘crﬁga&fco{%e St1G19s 27 Pt _RYEF HBIYy, AEHPEUNE AVFTYS carried |
forward w t hout 18ubhsolaidednwikh SteprE;; conpound (V) is hydrogenated under
the identicalgcanditi f Py t Y ] &) resent

i nvention maall§/ bgﬂ:f uretl%éqr%egxg% ‘f ﬁvﬂq{%gﬁﬁg@%ﬁgtl%r{l bmelo?er%gﬁée to
Schene 2. 15 -39 CN2 Napy gp %O gar- £8030kBeheieCz AP =0 @2 But v

N~C(=0) OGH3 N~ Céyéloamyl} ¥ fbyi%ﬁh ask ydr |0Ht%ﬂ(t£’-@é hyl ani ne

met hanol H NHC(-=0O ut acetic
anhydri de acefic %JCQPSUO H¥:N }@’ﬂ’ Blﬁ"&l( Ceicees @ x;yc(ar BY20)OCN3 C O
H2N~I NQO t nFréd H&@RGHZAPQ ﬁﬁd@éﬂﬂymd}! selEr &1 | £2eithe aebdp P
rcrnl s9sn>i oso ﬁB on

Car bon H NHC{ =0 A uﬁtq1 cetlé ai:l%‘lo H%&l % g@)g?%ﬁgir%&ﬁ/adol H2N N
Oa~ | 5 The fol IQn/mGag ék@ﬁ%ﬁ%@% mean€ie¢ ey lsplienyht iawybf the present
i n;/e{ltl (b;r@ Thefe @gdgm 1881 5/ L1 OTRNIFRAYE 0 g{ﬁmu{dhytlhe i nveE'Itzl on and are
not to be constr as ors.sco

(R) - Met hyl -3-_(((?%%"(%% ?ﬁ&ar'g&ﬁmﬁ%}g H@%ﬁw RECaroarycatonyl, _
phenyl ] - 4, 5- di hydﬁ@tér—dar@)la;mtfphi/hpemyIﬂmnm]rymalkylcarbonyl, wherein
(butoxy- carbonyl ) élé“éyylngndcngé}%§¥§ﬂ are %pt gnally substituted

with 0-3 substituents selected from the group

15 consisting of C;1-C4 alkyl, C;-C4 alkoxy, halo, CF3, and
NO2;
R7 is selected independently from C;-Cj¢ alkyl or aryl
substituted 0-3 R’72; and
R72 is C1-Cy1g alkyl;

20
with hydrogen under a suitable pressure in the presence of a
hydrogenation catalyst to form a compound of formula (I) or
a pharmaceutically acceptable salt form thereof.
25 In a sixth embodiment, the present invention provides a
process for the preparation of compounds of formula (VI):
3 2 R
IH R4'\ R ﬁ 5
Z0O—-N ) R
\ a
HN N——O o o
(VI)
30

comprising: contacting a compound of formula (III):
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WO 99118090 2 May 2002 Pcrius9an i oso A 100 gal stainless steel reactor
was charged with nethanol (87 Kg), conpound (I1-i) (11 Kg), h‘yﬂg Bgo2M ne
hydrochloride (3.6 Kg), and triethylamne (5.2 Kg). The reactlon m xt ure
was heat equ@bdo/gs6 for 3 h and a large 5 anmount of solid presiysesaiosel during
the reaction. After cooling to 0-5C, the solid was filtered through a

Nut sche filter and the cake was washed with a m xture of nethanol and water
(made from 20 Kg of nethappl and 25 Kg @ wat eRp. RBYer dried the cake, the
product (11.8 Kg) \Nji (_)__ﬁ ned 1(5' , .

(R -Methyl-3-(((3-( -?a e Nyt - 43di orrlo 5-i soxazol yl ] acet
i \n DNodget at e: mpound (1-i) 15 A 50
gal stainless steel relal(N or was chargedovmth acetic acid(63 Kg) aflfln

(R -Methyl - 3[ ((3[4[ am no(hydr oxyi nm no)

met hyl ] phenyl ] -9, 5-di hydr o- 5-i soxazol yl ] acetyl ] am no] - N

(but oxy- cargonylan lagg,@nb@eféﬁg‘gpit A-x 1QHeGin :Batch 2: 20 10.0 Kg.) A

sol ution of aceséc anhydrb Batch é&ZZOS g; Batch 2: 1983 g) in acetic
acid (21 Kgf ﬁP’B PRET SRAVAEiowi y over 30 min froma
pressur & cymmjeR &Qgr—ngrnKR?b;@rr ;pressure at rt (22C) Addi tional 5.3 Kg of
aceti ¢ aci Gymags [AAREATihachbdnd P bl o MG Y Birlg at 25 22C
for 30 mn or until | ear so uilon was att |ne a ‘snal npl e was taken
for HPLC anal yS|‘-§J.bS&t1tte‘t"-eFlh8 3cR{?1 pdvas conpl ete as det er mi ned by HPLC. A
slurry of Reff&C iBayelyd:alkyld/ C, 0.5 Kg; Batch 2: 5~Pd/C, 0.4 Kg) in acetic
acid (5 L) was added and the resulting m xture was 30 hydrogenated under 5
psi hydrogen pressure for 4-5 h. After the reaction was conplete as

det er mlfed by tHel @reshnceat fil y stuikadblfe lacddegcairéngad inashenthiwiabieacetic
acid (21 KiotRrd ¥8 RofR! Mtisbdiind 1 RORAUEL: (19 SO & (A K9) was then
added to the filtrate and the resulting mxture was 35 concentrated at
about 70C lﬁm’é%eo\Facuum (40 mMmm Hg or lower) in a 100 gal reactor. ‘The
distillation was stopped until that the di stiIIate was about 148 L or the

solid becane -4 0] 09 he batch.
Cool ed t he reac'gIor toyﬁéﬁgﬁ) %"lﬁ?dl%}é}% ace Co ég\%géggd%’%{%ﬁogl %ﬁ’%fg %1 n. The
sl urrylfms atqompeyngdt ofinfpemla e(riﬁérat)ure for 1 h and the 0 5C for .another.
1 h. The solid was collected on a Rosennmund fjl ter/d@(&r ? he 5 cake was
washed with 10~ net F@nol in acetone (madeqfro and 57 Kg
of acetone). ake was dried INtil CDOCm A hot (80C) m xture
of acetonitrile ( Ko N [ (187 Kg) [was c:hargedintothefilter
to di ssolve the cake a Jdol ut ikpn was ten transfer 10 back to 100
gal reactor. TheMN ansfer washed with a m xture of acetic acid
(0.9 Kg) and acetonitrile (1.4 Kg). After the solution was cooled to
40-45C, acetone (65 Kg) was added WLEArm)10 min. The resulting slurry was
stirred gendddy salt2pGhPtrnedesgnd then 0-5C for another 1 h. The 15 solid
was fi% ered by the Rosenmund filter/dryer and the cake was washed with 10~
nmet han in acetone (prepared from5.5 Kg net hanol and 50 Kg of acetone).
After drying thé&ncakeiginth |enbddimefit]~théhpresatcinweas ioht proeiidédat ch 1:
6.3 Kg. Batc ) l_s om both batches in the 20 Rosennmund

fil ter/dryt('aarQ &P éﬂ‘?s%%lfvo%ﬁﬁ f(g{e’to itrile and acetic acid and conbi ned,
which was crystallgzed in the Kilo lab to give addltlonal 2 86 o]
product. EXAMPLE 3[ 25 (Ry methyl-3-[((3-(4-((apet hln%aﬁ“g-lmt hyl ]

] INN(

phenyl ] -4, 5- dq_g Q=N tox;m:aqponyl) L- al ani ne:

Corrpound(lv-l) To a su§pens {l - 3- 4-Tam no 30
(hydr oxyi m no) net hyl hg ’ d ‘hyd 0- 5- psoxazol yo|
acetyl ] am no] - N- ( but ine (11.76 g) in acetic acid (50 nL)

was added acetic anhydride (3.6 g) dropwi se. After the conpletion of
additipm, the reaction m'xture was stiIved) at roomtenperature 15 mn. The
35 reaction ge ear Et her (200 nL) ~was added slowy and a thick
slurryforﬁél h hﬁ@f Rfxture was then stirred for another 1.5 h at
roomtenperature and the solid .
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-42 2 May 2002 WO 991 18090 Pc~rnms9sni oso was filtered. The cake was
washed with ether (50 nmL) and dried to give 2 May 2002
(R -methyl-3-[[[3-[4-[(acetyl oxyi m no) am nonet hyl ] y

phenyl ] -4, % Ea‘% -5-1soxazol yl ] PCT/US98/21050
acetyl]am no ut oxycar bonyl )-L-al anine (12.3 g). 5 ] EXAMPLE 4

(R) - met hyl - N- ( but oxycar bonyl ) - 3- (( (4, 5-di hydr 03- (4- (5- et hyl - 1, 2, 4- oxadi azo
| - 3-y1) phenyl i - 5i SDX&ZQilyithaéﬁbwﬂﬁmmnOﬂhé_-;ﬂJéﬁaimeinGéﬂﬁbwileJ(dﬁidesl& To a

suspensi on of | am no

(hydroxyim nocjéﬁg%%d% mﬁe F{"LglégS d| ydro 5-isoxazol yl']

acetyl ] am no] - N- (but oxycarbonyl) L-al ani ne (1. 0 g) NRCrREONOECAS.AH.7 nL)
was added agetl c anhydride (0.35 g) 15 dropvvl se Af t ro'? ) gcnp?)étl on of

addition, the reacti omﬁN(tur sre ¥ent was
di stilled under vacuu was dr| e to gl ve .
(R) - net hyl - N(buto Myear yI) [ 4, Oydro -[4-(5- Het hyl -1, 2, 4oxadi azol

-3-yl ) phenyl]-5-i soxazol ylJacetyl]am --L alanine 20 (1.05 g). EXAMPLE 5

(R - Met hyl - 3- (((3-(4-(am noi m nonet hyl )pRgnﬁzr&] 4, 5di hydr o- 5-i soxazol yl ] acet
yl ~am no] “N- (but oxy 25 car bonyl)-L-al ani noacet ate: Compound (~-i)

Met hod B: A rand wedtofforms thereof.

(R) -met hyl - N- (but oxycar bonyl ) -3-[[[4, 5di hydr o- 3-[ 4- (5 met hyI 1, 2, 4- oxadi azo
| -3-yl)phenyl]-5 3fl isoxazolyl]acetyl]am no]-L-al anine (70 ny) and 3~Pd/ C

(30 ng) in nethandhe Feacriang af dthe saEithetd comathodisckringd heyedar

hydr ogen at ma&@h@aerﬁaa Sub.id hﬁmtmley%bwaﬁtél&ﬁ@éwdnﬁ fbea&@au@wed with
net hanol é g gonbl ned filtrate g s concent %le to smal l
Dol uon”! aha; Beheskl BRIGhESEE [k iR TS 8RR of i v EbRRaES Al rer
stirred for 3@idi suithbleosolvemtss fgelntegaédlyahellndmeamal«sa:hmt- #%Bich is~ 2

May 2002 WO dpit : .
HL¥ and drleggkééggglgia§ product QmM@ﬁQﬁ- ﬁkk%ﬁ ITICE%ahQ acetone (

5Col umm: Ecl i g¥&2KERrES) 4. B %%ﬁ%&tl‘eé PREsRreduets) att thel yor oaceti ¢
aci d/ 0. 1~t ri elchpkaatuotes atiRRG I ade wehet10Bs aed radwdied wiadn i.e.,

(onst o 14200 e A0LEL 5"t Uy DOIRL PUEEPON Dol Woigasel & ool
50~ Bt = 40 HempsgatprgQto Bm%wqitazte@.tISSbﬁtlnmzwm@@ttmﬁ Vohugtver
mcrolitersSi@actish: Ay r&éuaa&l&%g oﬁkn%nlgg@;/ée‘éﬁ@é%g} Eeﬂﬁxcé%snef ector: W
ggﬁ& gm( drziggllgirpas%aé?gﬂ £ qﬂ% i ;%gﬁenfig??a?fi’ld&g‘%)tﬁafﬂn%ugaﬁﬁﬁﬁcgp%et| c
acid. Filter saapunduss-mblecbcdodants tthroaghaabi Actadirsac®iéb38teproay Nyi on
filter. 2684 be selected.

Suitable halogenated solvents include: carbon
tetrachloride, bromodichloromethane, dibromochloromethane,
bromoform, chloroform, bromochloromethane, dibromomethane,
butyl chloride, dichloromethane, tetrachloroethylene,

25 trichloroethylene, 1,1,1-trichloroethane, 1,1,2-
trichloroethane, 1,1-dichloroethane, 2-chloropropane,
hexafluorobenzene, 1,2,4-trichlorobenzene, o-
dichlorobenzene, chlorobenzene, ﬁluorobenzene,
fluorotrichloromethane, chlorotrifluoromethane,

30 Dbromotrifluoromethane, carbon tetrafluoride,
dichlorofluoromethane, chlorodifluoromethane,
trifluoromethane, 1,2-dichlorotetrafluorethane and
hexafluoroethane.

Suitable ether solvents include: dimethoxymethane,‘

35 tetrahydrofuran, 1,3-dioxane, 1,4-dioxane, furan, diethyl
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WD 99118090 CLAIMS What is clained is: 2 May 2002 PCTI US98] 21050 1. A
process for the formation of a conpound of the 5 fornula ( | I\E%%O'ﬁ~ Ra
HN/ \ ° ,, NRs ~a ~"'" hil RNNOOO(l) or a pharnaceutical’ly

accept abl gualgodoor m t hereof ; 10 wherein: Rl is sel ected pcwnosbémosoNHRI a;
Rla is selected fromthe group consisting of: -C(=O-ORb 15 -C(=O -R b,
_C(=O N(R b) 2~ -c(=0) NHS2RI b, -C(=ONHC(=O R b -C(=0O NHC(=O ORI b, 20

- C( =O>NHSO2 Nefth e, -eghyenmHoRYbol NBlIgetiyl Gidy), eHyCere) ®lycol C ()

ooy (it by Sreay Fnetlcai sty Rihandy, e, MEANEL
2002 WO 99/ 18bgRPPEH 12&686-,%1 %Y}%'Z%aléfaoédd%?“ﬁﬁ%%eeﬁﬁ%p g

consi sting o&nifdir«g aal lkeybusybsinethybdethé. 0-2 Ric, 5 C2-Cg al kenyl
substituted wth Q- C -G S t] .i.h, Q-2 -Cg
cycl oal kyﬁe subst i%%%e%hvﬁﬂ%%&?% %’(E:?;Qélfﬁlx”%abisrgﬁtuﬁéég’b '?’%yoc-)gl %aln%ie
aryl (Cl- C6 adnrg|withew iligdéatipnh WadeR dquethemod  5etbanehbeted

het erocycl i Cn{{ e tHeHAM Pa¥h G8rdeSndted Ef 0ALOTE t38Feabedetiatependent [y from
O S, and N, said heterocyclic rin beblngzg substituted with O-AITthi, and
Tk e ls

Cl-C6 al kyl SHBSISHGEY i h1aPER TREPPARO et 7 BRYRPYYE ystem
havi ng 1-3 hetleutoatcins 2sbutahed, i esyeyidaiidohdlr,om-Baty) ahcbiyl,sai-d

oo eI e A B AT A cop s o) o
cycl oal kyl al ®§9-Pentyl, algohey) (tirastyl @dgcholel degthykens  gkrmplc2- C5
alkoxycarbonm$ﬁoﬁ§kﬂya eheet edi £ sholglgedd RoniokkMll éti-and Rq are
'ndependent'XQSTgﬁgﬁéﬂ%iir%ghggf Q{é%ﬁhl, phenol, or glycerol.

. Suitable aprotic solvents may include, by way of

15 example and without limitation, tetrahydrofuran (THF),
dimethylformamide (DMF), dimethylacetamide (DMAC), 1,3-
dimethyl-3, 4,5, 6-tetrahydro~2 (1H) -pyrimidinone (DMPU), 1,3-
dimethyl-2-imidazolidinone (DMI), N-methylpyrrolidinone
ANMP) , formamide, N-methylacetamide, N-methylformamide,

20 acetonitrile, dimethyl sulfoxide, propionitrile, ethyl
formate, methyl acetate, hexachloroacetone, acetone, ethyl
methyl ketone, ethyl acetate, sulfolane, N,N-
dimethylpropionamide, tetramethylurea, nitromethane,
nitrobenzene, or hexamethylphosphoramide.

25 Suitable hydrocarbon solvents include: benzene,
cyclohexane, pentane, hexane, toluene, cycloheptane,
methylcyclohexane, heptane, ethylbenzene, m-, o-, or p-
Xylene, octane, indane, nonane, or naphthalene.

Suitable carboxylic acid solvents include acetic acid,

30 trifluoroacetic acid, ethanoic acid, propionic acid,
propiolic acid, butyric acid, 2-butynoic acid, vinyl acetic
acid, pentanoic acid, hexanoic acid, heptanoic acid,
octanoic acid, nonanocic acid and decanoic acid.

Suitable pressures range from atmospheric to any

35 pressure obtainable in a laboratory or industrial plant.

Suitable hydrogenation catalysts are those which
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consisting of H Cl-C6 al kyl, C2-C6 al kenyl, C2-C6 25 al kynyl, C3-C~
cycloalkyl, and aryl substituted with 0-2 R3a; R3a is selected fromthe
group consisting of Cl-Cq al kyl, Cl-Cqg al koxy, halo, CF3, NO02,2 Ka¥ 2088bR3c~
R3b and Rgg @hfegach i ndependently sel ected fromthe groupcpOswensosti ng of |
H, Cl-Cdp al kyl, C2-dp al koxycarbonyl, C2-C p al kyl carbonyl, C1-dp

al kyl sul fonyl, heteroaryl (Cl-Cq al kyl)sul fonyl, aryl (Cl-C p al kyl)sul fonyl,
aryl sul fonyfacalgtataeths ohly'tvmb@ﬁyhydhegem oke yWiwIN-ényondanfl amt@N- 2 May
2002 WO 99| a%g@gté’&ﬁt l%ﬁté@.ehet SLEA #i ts%é&@élbﬁméata\tfgaglﬂy Cy:i aryl -

and heteroaryl are op |onal ubstltut ed wt Is sele

from the grGtpe¥ameietang tcilﬁ‘P-E?Flo’@:la@l R3IdRAium gpocaripan, and NO2;.
5 R5 is sel paueddiﬁmrmydtﬁangrdwpnceasbsm npabfadiumlraax alciufwlo al kyl oxy,
C3-Cl11 cycl 0 11 | al kyl do

al kyl car%on%?’ogéﬁgég %c@so% @)&1 8%,%%%9 g‘f%x“?“m yl o%b g?o C3-Clo

al koxycar bonyl al Rg| bged h@:@lrp @yultgbnayaeadbmm@%*miydewhm@

cyc: oal kox%%ﬁlge%hgw Ayl R, a@éé&@rll y&'g@%&&%?ﬁ%ﬁbl&ﬂy: al kyl %éyblgg- C11
aryl oxycar a oxycarponyl oxyal kyl ox -
aryl car bony?‘éf% %‘Pb‘ﬁ}" é“r(c’ﬁ%g Eg%a?ﬂy?@é]r%‘r?ﬁ'oﬂ‘gtlf??%i?ﬂ ¥ (Cs5-Cp
al kyl ) - 1, 3- diiba8ioy ctegpsnicen wi thoatykraet iwd oxith 2he agent reacting

(5,201 16 250\ R PR BARRRI L FORGULA R I WYY A (BSTNICT, Clo

al koxy)~; I's mth consistin dl kyl ,

aryl (Cl Clobat:kém)@at tﬂ@iﬁwtedCEDC!EérmRﬁXy}é%ﬁQﬁ)rﬂﬂc asdNB=-Cs6 al kenyl 25 n

is 0-4; a lals‘isépﬁgﬂ)ﬁléﬁhﬂwﬁh% bangd), wp 4t he gar o ga thag-ify gis a

doubl e bond LS not sinul.taneous]y bst'i tut ed wi t h'R3 and R~; 30 said

pr ocess com}PF%‘? S c%‘?ﬁe(fgljflﬁﬂ‘lﬁeco%p #d' AT 1oPHER! énervyyrrcr%em Rs R2 RY
N . Nyrrtﬁ&lcﬂ@ HY-Ne®hfyt) mozphol Pnd/pypy i nAOa 88/ hEOANi dine .

PCT/ IS cﬁé%gp 'k L& ‘l%gg C@g@gg@tg%%@tﬂ%@ﬁét o8ANSHAlNG 19 H

the reactlon solvent and capab of free~ba51ng

hydroxylamine. Examples include, but are not limited to:
lithium hydroxide, sodium hydroxide, potassium hydroxide,
lithium carbonate, sodium carbonate, potassium carbonate,

20 imidazole, ethylene diamine, N,N-diisopropylethylamine,
2,3-, 2,4-, 2,5-, 2,6-, 3,4-, 3,5-1utidine, triethylamine,
2-, 3-, or 4-picoline, pyrrole, pyrrolidine, N-methyl
morpholine, pyridine, pyrimidine or piperidine.

As used herein, acylating agent refers to an acid

25 halide or anhydride, which, when reacted with a
hydroxyamidine results in O-acylation of tﬁe hydroxyl
amidine. Such acylating agents by way of example and
without limitation are of the general structure R®COX or
R6CO-0O-CORé, as defined above in the specification. By way

30 of further example, and without limitation, where X is
fluorine, chlorine, bromine or imidazole, R® is H, CFj,
CFaCF3, CF2CF9oCF3, CF3CFoCF2CF3, methyl, ethyl, propyl,
butyl, ethenyl, allyl, ethynyl, cyclopropyl, phenyl, benzyl,
C7-Ci0 arylalkyloxy, Ci1-Cjo alkyloxy or aryloxy.

35 As used herein, agent refers to a compound of the

formula Z-X, which, when reacted with a hydroxyamidine
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5 perfluoroal kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-Cl1 cycloal kyl, Cg-Ci1
cycl oal kyl al kyl, aryl (C1-C6 al kyl)-, ' Cl-C6 aI koxy, C~-Cp arzylhgy bYOPXY,
Cl- C6 al kyl oxy, aryloxy and aryl substituted with 0-5 R6c; R6C 1S selected
fromthe Wm¥9i8e¥nsi sting of H halo, CF3, 10 CN, NO2, NRBGRG’@WJGQSOCg

al kyl, C2-C6 al kenyl, C3-Cl1 cycI oal kyl, C4-Cl1 cycl oal kyl al kyl , -aryl,

aryl (Cl1- C6 Ik X d al ko ar bo I and R6e are
i ndependent y %ie%ec]t ei)lg%e% eggrgﬁ% %Zo%g?u i )£ ‘3: d’ c1]“7<yl, C2-dp

al koxycar bohyfiroxyandZligey aPyywasr obnfrtic @?@H@Ilk’-'yl sodf ‘@ntyhoular yl,
aryl A(CL- O pigl &t Il bl xag !l wbwmé, dialRiiaRr, ybé&i!uﬁ‘é & kyl)sul fonyl,

het er oaryl car bon h eroar suI oaryl al k ar onyI wherein
sai d aryi aﬁﬂl‘ﬁ%‘%%]f%’a% ﬁFl %ggﬁy e,l gated éél "ﬁr

subst it tent ch@TaecwdCFﬁ@‘n.t ngrgopzaﬁmsnethm@ oéthmmmm) Cl- C4

al koxy, hal 3, h e in the
presence ofButgg riatl O%Eé%gﬁgﬁgﬁlto for gg aglh%c]ip% eLH ]1a (1)

or a phar na@%tﬁlwc&ﬂ’}a Exbprmab & st %Pnﬁflﬁelﬁeo*s @deﬂﬁé‘dﬁ%é&s of daim

1, wherein: séﬁééitéd“ﬁxaﬁi @ﬁt‘?@%!ﬂ@ll orUBri0 300spBtutadidth 9and

hydr ogenat i gh,cat a (i&”yﬁsﬁ ct ecl omthe group consisting of palladium
on car bon, gal G hy Fd 1‘br‘? bon pal | adi um on cal ci um car bonat e
and pl &@d num on Tias Mpo’.ﬂﬁxd% dElaer;bbedelsesmﬁn Glayi ate abpmeetridl is

sel ected fr N1 Q54 9 2 / US98/ 21050 Rl a
is -C(=0) - 08%’%18% - - égﬁ?ﬁx%gsierﬂaé%%ef%f ?/%)rinlt gggrgg’zp consi sti ng of
Cl- Cg al kyI ds%%@e#qqm;dwﬁ pageie famscprg Reﬁ}pdgébsrmtﬂm areagient 0
Ric~"' 5 CZ;&@exa&iﬁmyl mbsbébméeﬂlw idbnkkrs Iafccleslﬁ‘a cyad Qﬁidmle

substi tut ed, wi subsfityted with O-
Substi Ut ed b Uik Rk 13kl c38044 el 028 Ho QoL O system
havi ng 16 3 désmlmd)mnsehadt@tlllswtépamm ysbmens Gar&5, and N, said

het er ocycl i u i c, ]b%G al kyI
substi t ut ed&a\ﬁ 1%@5&19 i Qﬁ%r%gé%%tl%mrloc %tﬁgglrl nItgng%gm avin -

het er oat onEaEBr%"e‘Iaé@de&hPﬁdéﬁ’éﬂ‘a'é‘Fﬁf’r ;Pff orsseq le’e%%ﬁQP r ocycl ic
ring being sosdird tﬂsqdmtutthcalﬂy%@sﬂtmuéﬂ gakbehedtbi® Mdhaegr oup

consi sting of l.00 a ny| C3 Cl1
cycl oal kyl , %ff?clﬁlcloggllﬁy? Ykadftl ary * raC%f‘%&l;g?%m%O ;?‘T(‘%ﬂ%% %

al koxy 2&nd mzwc'av mne@ay@appbmgallmq@% dior@s- ErpmabkyicalRy mmﬂe ar e H
or Cl-Cg al gyértﬁé_, I@t%%lls%eérér)&mv&hqrgrt@iépaeensgts&hrws qfy hydroxy, Cl1-Clo

al kyl oxy, C3-C ycl oal kyl ox arlox
y y reso utlon % racemic rms or y%tﬁe51s All chiral,

diastereomeric, racemic forms and all geometric isomeric
forms of a structure are intended.

25 When any variable (for example but not limited to RIP,
Rlc, r3a, Rr3b, R3c, R6C, etc.) occurs more than one time in
any constituent or in any formula, its definition on each
occurrence is independent of its definition at every other
occurrence. Thus, for example, if a group is shown to be

30 substituted with 0-2 R32, then said group may optionally be
substituted with up to two R32 and R32 at each occurrence is
selected independently from the defined list of possible
R3a,

Combinations of substituents and/or variables are

35 permissible only if such combinations result in stable
compounds. By stable compound or stable structure it is-
meant herein a compound that is sufficiently robust to
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25 C~-Cl1 arylalkyloxy; R6 is selected fromthe group consisting of H,
Ci-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, C3-C~ cycl oal kyl C} 2002
perfluoroal kyl, C~-Clo aryl al kyl oxy, C1-C6 al kyl oxy, aryloxy, ary

substi t ut agowd/isped0- 2 R6¢c 30 R6¢c is H hal ogen, CF3, CN, NFrnsegeiese~ Cl- Cg
al kyl, C2-C6 al kenyl, C3-Cl11 cycl oal kyl, C4-Cl1 cycl oal kyl al kyl, _aryl,

aryl (C1-CS al kyl))-, ,Cl1-C6, al koxy, .and C2-C5 al koxycarbonyl; and Rsd and R6e
are i ndependViYeséFeteetPd i useted- degres of IRHEity ji¥or a. 49 2 May
2002 WO 991 18326 iBaTiniisof &1 Ghil fdrmudastingl €nos Al udd fi daeyiduswi th t he

provi so that_,if |.S ; e bond, it is not simultaneously substituted
wth R3 andttﬁf.ragegil$h%8ép@dcess according to Cdaim3, wherein: said

sui t abl e pressur &hes tgpmt psulosr aitednd asahgedybevgimatiiaansc ghakyanyi s

sel ect edsfr et Be ﬁagam@%i&i ith@ absPghk8&l WRAN iGAlepiachal haeh um
hydr oxi de on carbon, | ;’# adi ym qn cal ci ym car bonateigind pl ati num on carbon..
5. The procés$® FCEFS\Q ’iol‘h)&‘et REPCEHEF 8T BYP o PEPVISeS, HB8EnER8 for mul a

(r-a): |1 Rt deldifatell abdiGHridrnalHzblency Ni S KatO e(:&c._*éia)de@l,- ahdot_:hait
e s L Dt
contacting a conpsubgedfhexpinl o glhkyld) isRintended 44N ipadude Bobho-- HN ~ ~
N0 0 O1d\s 2ranth¥dadnd d8raightMe@annNsRbul-stdd dBighdticehbitocFsdy| | _
P51 Sk i SR St s AL St 1L O 21
example, C3-Cs4 alkyl includes methyl, ethyl, n-propyl,
i-propyl, n-butyl, i-butyl, s-butyl, and t-butyl; for ) )
example C;-Ci19 alkyl includes Ci1-C4 alkyl, pentyl, hexyl,
15 heptyl, octyl, nonyl, decyl, and isomer thereof.
\ As used herein, any carbon range such as "Cx-Cy" is
intended to mean a minimum of "x" carbons and a maximum of
*y* carbons representing the total number of carbons in the
substituent to which it refers. For example, "C3-Cig
20  alkylcarbonyloxyalkyloxy" could contain one carbon for
*alkyl", one carbon for "carbonyloxy" and one carbon for
*alkyloxy" giving a total of three carbons, or a larger
number of carbons for each alkyl group not to exceed a total
of ten carbons.
25 "Alkenyl" is intended to include hydrocarbon chains of
either a straight or branched configuration and one or more
unsaturated carbon-carbon bonds which may occur in any
stable point along the chain, such as ethenyl, l-propenyl,
2-propenyl, 1l-butenyl, 2-butenyl, 3-butenyl, 1,3-butadienyl
30 and the like. "Alkynyl" is intended to include hydrocarbon
chains of either a straight or branched configuration and
one or more triple carbon-carbon bonds which may occur in
any stable point along the chain, such as ethynyl, propynyl,
butynyl and the like. *Aryl* is intended to mean phenyl or
35 naphthyl. The term "arylalkyl" represents an aryl group
attached through an alkyl bridge; for example aryl(Ci-
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wi th hydrogen under a suitable pressure fromabout 20 to about 50 psi in
the presence of palladiumon carbon, in the range of about 1~ tlﬁaf"m 10~
by wei ght of compound (I1V), to forma conmpound of forrmula (1) “or

phar maceutwoa/kgeolc acceptable salt formthereof. 6. A pr omwsbmmsdw
formati on of a conpound of the fornula (1): a RS R Rt R HN/ \ ~, NR- ~
a~, ~OO0to

t her eof : vvthg%‘\l}uky]i?ﬁ?f%t?ngggegggéggﬁ%I Cgllrl ﬁq%(ﬁ,yigt |§n let';}be];t?reg1 from
t he %rﬁﬂgog%lmgfstlng of : -C( O) ORD, -C(=0 -Rb -C(=ONR b)ZNH2RIOb ]
(S5 ) N1 -Rib, 38 oppd A Syl TS AgTaed 15 ﬁi\?ﬁé}z
-S02-O-R b ss@grm:g} B SIPLRCR BRelud Bup mpag—=ORAR! bor - PP

.-P(=0 (Rl a /1 o 898I 21050
, I(D( 2)(5(-R| E})iﬁ Zﬁ%éa@ (ﬁ&) 3 c§é18leromtﬁ%&ao‘ggt%on?g?lé\)?dﬂ Cl-Cg

al kyl subst%ﬁ?ehewfh %’Gé%eé’ty pREYHi th 0-2 Ric,
C2-Cg al kynyl suhst used diemdit) OaZkRIloxyCSeﬁg alehael kgpresbsts tat ed with

0-2 Ro 10.300h GBS 801t Ba0s L of Josdith( Glofh aLiglsgubstituted

W|th04R|c ereq eterocyC|cr|ng Sys avi ng
het er oat ons thspegh eah | eEeEn HEAE0e . f For eampleametRoxyai ethe®sr ocyclic ring

bei ng subst brepedy W { prbpdkyd BhEOxﬁndliﬂu@qal ey buteket Ahait €dbuwidxiy.a 5- 10

menbered he roc clig ring system hav het er oat ons_sel
i ndependent fl‘g'efF ﬁ?‘oa@jlong RS %3}:3“‘#%‘?&'% E‘FF’H BEi e%rh'ﬁ'gt i tuted
wi th 0-4R catR8cRed tlsrddgbhahogepgeH3ridgy:; N02 Cl-Cg al kyI C2- C6

alkenyl G-I gychoad idres CLLLUE! 02 & carBb] cotld (Rl

al kyl)-, Cl1-C6 al koxy, car ; I'S se ecte
Cl-C p al kyko stwlami R@daiteonﬁaéqoém&utwt@él é’éttédt‘\v‘? MRS gr oup

consi stigg Qhrbhgl@lsﬁ@l@ Bphds¢2« @rmﬂsﬂu&y" @weabt al kyfydn dSTe

ool ool 91, Bhed ¥ U Pt S gt Lo L1
NR3bR3c; boadd RSctm @r@@zpls i adepehddritdly iselaac basigén om Ashaisgdoup .
consi sti ng Parshnm«sfmo@awl 1sC§n£&9d@a W@hbanxhlfg Kddu kyl carbonyl,
Cl-dp al ky sul fonyl, _hetéroaryl (Ci- al kyl f onyl

through ‘double bonds’ to two oxygens and bonded to two

20 additional groups through single bonds. As used herein,
"hydroxy" means-a group consisting of an oxygen and a
hydrogen bonded to another group through the oxygen.

"Halo* or "halogen®" as used herein refers to fluoro,
chloro, bromo and iodo.

25 As used herein, the term "heterocycle" or
“heterocyclic" is intended to mean a stable 5- to 10-
membered monocyclic or bicyclic or 5- to 10-membered
bicyclic heterocyclic ring which may be saturated, partially
unsaturated, or aromatic, and which consists of carbon atoms

30 and from 1 to 3 heteroatoms independently selected from the
group consisting of N, O and S and wherein the nitrogen and
sulfur heteroatoms may optionally be oxidized, and the
nitrogen may optionally be quaternized, and including any
bicyclic group in which any of the above-defined

35 heterocyclic rings is fused to a benzene ring. The
heterocyclic ring may be attached to its pendant group at
any hetercatom or carbon atom which results in a stable
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WD 99118090 2 May 2002 PCTI US98/ 21050 aryl (d -C10 al kyl ) sul fonyl,

aryl sul fonyl, aryl, heteroaryl carbonyl, heteroaryl sul fonyl, aQ 0
het er oaryi ai kyl carbonyl, wherein said aryl and heteroaryl are op? ona% |y
subst it ut SMOWP/8990-3 R3d 5 R3d is selected fromthe group REIASERI0NY of
Cl-Cq al kyl, Cl Cq aI koxy, halo, OF3, and NO2; RS is selected fromthe

C | kyl | pal C6- C10
vl oxy. | CSERTs ol oo By ceT0VEE A o YR Bes B Ry oRU e 91 Ps- Clo
al koxycar boaybmthd oxy cagRol10r adik ox yuidiis@eyl altkpl bRkythe€SeeEi(ting )

cycl oal kyl ce&@&ﬂ&w's%@éy, é",éa:@pewaré %éﬁoweéwewi@éyﬁ{d&ﬂwy, i5
C5- C10 cycl oal koxycar bagnyl, al kyl oxy aryl oxycar bony| aJ kyi oxy, Cg-Cl12 .

aryl oxycar bBR I?ﬁ&/é}%lléwteégtﬁizpﬁﬂﬂar(@yﬁm&?yép kyP¥&I YR O
a:tor¥a§kylgarimymﬂcﬁQﬁylkylenyazaﬂyﬁ (CFhemdd, pyrrolyl, pyrazolyl,

a i 0 0 n t

(5- gryl 1,3 ’a’r%%%d %%en?eﬁiéfbﬁ%g‘ﬁ‘}%%% g?ﬁnmt‘al?‘f-‘%e‘}l’l "(C1- 010

ai koxy) -; Réadé¢kylseligsiodeniionistreazplpyloomsiioplagybf Hsoglingg iavlyl , 25

aryi (C1- cmbell,gﬁa@a%l@qnyblg@glmﬁl kpigasbasil, DO shkeny | .

is 0-4; ais a single_or bond,” with the proviso that if ais a
doubl e bondPY¥¥olidampl 'SPPFEFP%%JUSISFWWPé 8% - with R3 and Rg; said

pr ocesslconpéet satgircepiinatingl, acetrgipibisoqhanotiiayl V)@ 35 53 WO

PO o e iR e i gt o St RSBt SR T qreginut® " Neg”
sel ected fr@mém}&ro@#-éoﬂsﬁsthwleﬁzwym@ﬂ @F?@FSJGFQ@F@@I@)( .
CFZCFZCFZCF@hlé}Jt}%@lKYbFrQA v£0 ﬂédﬂHﬂﬁ%‘ak’\_y{h) %&%@kenyl C2- Co6 )

al kynyl C1L oa C11 cygl oal kyl, ar - al kyl )
ST al ko Bty P RG TR o -G R Las YT ROT st tut ed w th 0-5
R6c; ) IR6C imlmmmdpyrazomb gisathicendivat, | hgorazdlybhalaxazcEgl, CN, NO2,
NR6dR6e Al ny cy

cycl oal kyl a 1?% p%lg?%g§§ i Ocﬁi)ijr&&i &%8?#1%31 Cqﬁg%go&gl

al koxycar boWTlndﬂCﬂ@c]r aﬁarmﬁlar@'r%é’ﬁéﬁ@éﬁwy BBrRR %Iu’fyflom t he group
consi sting @épﬁthﬁluﬁlnmal Ml nok2Xt fiya aldudnnean RaRY| , cfehddipnal, kyl car bonyl,

Cl-d p al kyl Cl-d p.al kyl)syl fonyl.. aryl sul fonyl,
het er oar yl (?ﬁ ﬂf{)’éﬁflgyl )%?#r%ﬁ{}%zé%%t SEERATC %51‘ bg ry%”%]%/’er oaryl sul f onyl ,
or het @loarghendotloaidionyl , ashedoyl s siet iadg@inghd hbemrnan;dliayé optionally

bstitut | t f
310 al kyl PRI, RHShEUPEL A B ST Y S e

i ndependentﬂ’%’/e‘ﬁ’@rﬁl@i’l(d EJSQFRJE/‘P’“%‘FY]M ﬁhr%*é“ﬁ/;t u%’éﬂd‘@z%hf%ﬂély and
imidazolinyl, pyrazolidinyl, pyrazolinyl, piperazinyl,

indolinyl, isoindolinyl, quinuclidinyl, morpholinyl or
25 oxazolidinyl. Also included are fused ring and spiro
compounds containing, for example, the above heterocycles.
As used herein, the term "heteroaryl" refers to
aromatic heterocyclic groups. Such heteroaryl groups are
preferably 5-6 membered monocylic groups or 8-10 membered
30 fused bicyclic groups. Examples of such heteroaryl groups
include, but are not limited to pyridyl (pyridinyl),
pyrimidinyl, furanyl (furyl), thiazolyl, thienyl, pyrrolyl,
pyrazolyl, imidazolyl, indolyl, isoxazolyl, oxazolyl,
pyrazinyl, pyridazinyl, benzofuranyl, benzothienyl,
35 benzimidazolyl, quinolinyl, or isoquinolinyl.
As used herein, "pharmaceutically acceptable salts"
refer to derivatives of the disclosed compounds wherein the
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Rya is Cl1-Cp alkyl; wth hydrogen.under a suitable pressure in the
presence of a 30 hydrogenation catalyst to forma conpound of&%grnﬁlﬁz(l)
or a pharmaceutically acceptable salt formthereof. 7. The pr 34 8 Claim

6, wherei h npound of. forrmula (VI): -94 2 May ZOQgryﬁk%ﬁh 90
PCT/US98I%%98‘8§9(B,HRaRsR2RZON/\ ' * NRs ~aJ ~ fil _%’)ﬁ’%om)
or a salt thereof is prepared by a process conprising: 5 contacting a
conpound ofj fedridbaates| ¢x £ihd¥d ddddanB abe Nodi Ni &8 Ky GdiNdY Qcfilal I) 10
with an agent of for ga Efﬁi wh%yein;ix is flu rinf, brom ne or chlorine;
7 i R6S03-CobaeR paILs et | e SR REE e RECht TS TR CEEep al kyl or
aryl subst iExampde8- 8f Rybarmackbuti dldyi scCepCiblel &3lts i imahuslepr bsénce of a
suttable aclfh ${c2veRALtedtd WAC 10b¥ERAIL LR B COMOYAR Rl Tor Ml a
(I'V) or a salt, thereof. 20 8., The process 0 alm1, wherelin the conpound
of formdl a Yg97AuUSF HUShH| RS tHENRSY: adkglépaF eArgenic pFakles LI dFPALSI ng: 25
contacti ng wedidtieeuBdchfas afdtHady(llild hciB8; REn&+tiIHO NE. N Rs ~O O HN N-O
(111) -55 The pharmaceutically acceptable salts of the
intermediates or final compounds include the conventional
non-toxic salts or the quaternary ammonium salts from non-
10 toxic inorganic or organic acids. For example, such
conventional non-toxic salts include those derived from
inorganic acids such as hydrochloric, hydrobromic, sulfuric,
sulfamic, phosphoric, nitric and the like; and the salts
prepared from organic acids such as acetic, propionic,

15 succinic, glycolic, stearic, lactic, malic, tartaric,
citric, ascorbic, pamoic, maleic, hydroxymaleic,
phenylacetic, glutamic, benzoic, salicylic, sulfanilic, 2-
acetoxybenzoic, fumaric, toluenesulfonic, methanesulfonic,
ethane disulfonic, oxalic, isethionic, and the like.

20 The pharmaceutically acceptable salts are generally
prepared by reacting the free base or acid with
stoichiometric amounts or with an excess of the desired
salt-forming inorganic or organic acid or base in a suitable
solvent or various combinations of solvents.

25 The pharmaceutically acceptable salts of the acids of
the intermediates or final compounds are prepared by
combination with an appropriate amount of a base, such as an
alkali or alkaline earth metal hydroxide e.g. sodium,
potassium, lithium, calcium, or magnesium, or an organic

30 Dbase such as an amine, e.g., dibenzylethylenediamine,
trimethylamine, piperidine, pyrrolidine, benzylamine and the
like, or a guaternary ammonium hydroxide such as
tetramethylammoinum hydroxide and the like.

As discussed above, pharmaceutically acceptable salts

35 of the compounds of the invention can be prepared by
reacting the free acid or base forms of these compounds w}th

a stoichiometric amount of the appropriate base or acid,
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2 May 2002 WO 99/18090 PCTI US98121050 with an acyl ating agent of formula
R6CO- O-CORE or R6COX, wherein X is fluorine, brom ne, chlori ne, 20

i mdazole, in a suitable solvent to forma conpound of formla NW) 8? a
salt there@fooesngihy The process according to G aim8, whereiprr/idbshRso
selected fromHor NHRla; Rais -C(=0-ORDb or -S02-Rb; _ Rbis

sel ected fromthe group consisting of: 10 Cl-Cg al kyl substituted with 0-1
R c, €2-Cg at&spectivamilyst ihuwatiew oh Dn larRlaxgatdcCgodivkphy| osubsta t ut ed
with 0-1 R cpifdi P Jﬂ/%@akwt 5&9&&115{ eqldﬂatéﬁle%u% Bgala)l?zwle&@st' tuted
W|th03R|c 15 aryl (C1- 6 al ) - substi tut a 5-10

menber ed het%'ifae&aqectaﬁenge&yg{l@h hASPREPPRR® e O&r 8SEEARLEBH R 1P

i ndependent Iprdfreamed. SLiahd &f saitallt evedtysclare fongdben NRemidrston s ed

e o ooyl AR Haro B koS UPPT e WEd M BBy 10n 1T n%t&ﬁ% B0y from

het er ocycl i C feroat'ons se ect e
O'S, and N, %@ﬁt’d)metP@nO(W@Ev cpr i hildeithe dilsnliosuredoi vinich 91~°th,eﬂhy is H

hal ogen,  CF3;nddfiod¥idedChy Chetbkithoe C2- CG'I?alekﬁQ')éEeng5ng?e&1ﬂorP>i%l oal kyl ,
C4- C11 cycl oal kylal kyl, ary], ar Cl-C6 a al koxy and C2- s

al koxycar borf§®8 W%@%F@c?%dpf ‘6 ?—?%P’bftﬂ%ﬁaéﬁ@lmu%@%?ﬂi“ RfS H or
Cl- C6 al kyl ; kxBlbdan &cﬁ&leecmelitiltbmgm Gcallle , comsiiatiuagrdl hyadilexy, Cl- Cl10

el bt o r di Tt BRats, O uila mi A B0 pRiPRiily Al Gl oy RO 1S
CF2CF2CF2CFWhezring a4l ReRst (IneysBarping makesdplyis Dressntlked | C2- C6

al kynyl',  C3-gdahnsC el QRirky! mokd- Stdf évdialaey hakky! 50%1‘/&:6@]6106(10%1eky| )-, -56
Wo ~ns090 2 %‘2002 Pc~r.nrs9sm oso, Cl- Cg_o%l kox C~-1§%JF%aryl al kyl oxy,

aryl oxy and ¥ MO G PEEEEERPHY (A 0t § SF| d fromthe group '
consi sti ng dultikidlograftF-3¢a G| a@msé\ﬂ?ﬁeﬂi@&n CisCBnaékdedd t?-neGnaltkenyl ,

C3-Cl11 cycC I Y. r & al kyl)

Cl- C6 a?ony%&glneE% % %‘%oﬁyﬁﬂé ony% Eiélgég,rand Lf-t?Gef”i{air/ééa(%d)ependentIy

sel ected frotaitengr BaseEdnsi 5% i weedf Hndustoiplapryle & umegsl herein

al kf?gaa boryd ,m|@)%n@|efa abkmé&@raog?afl,e Ql:n@#p tlal kyhel £y la ﬁb\blrsat:l;l |
ary p al kyl)s nyl, . on e er yl.)sul fonyl,
het er oar yl cdt Ia,nléhg'?‘#%aﬁll%bﬁj ”X: &P ﬁ@?@ ¥§‘I(’§I“f&c%8‘§'lréé Plé wher ei n
said aryl anftbthetic¢hear ylliai«eabpmsﬂs read Idi ssurhbuk fomh eto wqrtsmssubsti tuents
sel ectegof romt herrﬂ! ‘iHéQh%ésCQPStﬁé'%Qn@%n%n%%ﬁ' b@waﬁﬂ A kQxt¥npahal o,

CF3, and NO2 ;_n 1, a.is a singl'e or double th the prowsothat

if ais a dfs é"ll%‘ﬁ&t LM L2 hiRn < i HAY P&né&ﬁ§h?rs%‘§?’ﬁ‘iﬂ% b¥0 with R3 and
R4; and X i sreffdrenicee tolSchdibe Pr ockdtenef 1CHetai 8s vhergsrerad i s chI ori ne;

25,0 1° SSlaphEl oML RE AR SR 09 bl B it
aryl al kyI oxy({I)G1- C@mﬁpl@ﬂoklﬂ) aFFE}ﬂ ey pr@P?IreéubB't netheds quts(q:rgbng@a
25 J. Org. Chem. 1997, 62, 2466-2470, and Tetrahedron Lett.
1996, 37, 4455-4458. It is understood to one skilled in
the art that the anhydride or acid chlorides used in the

acylation step can be prepared by conversion of carboxylic

acid derivatives as described in Advanced Qrganic Chemist
30 March, 4th edition, John Wiley and Sons, Inc., 1992, p. 401-
402 and p. 437-438.
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R6c is H, halogen, CF3, CN, NO2, NR6dR6e~ Cl-CB al kyl, C2-C6 30 al kenyl,
C3- Cl11 -cycl oal kyl, C4-Cl11 cycl oal kyl al kyl, aryl, aryl (Cl-C6 al éry{\b%-zoo(,l‘l- C6
al koxy, and %3(;,5 al koxycarbonyl, and R6d and R6e are i ndepend

selected fro /18090 ¢y p al kyl and aryl. 35 il. The process oiacﬁjgésyg,&o
wherein: -57 2 May 2002 WD 991 18090 PCT/ US98l 21050 X is chlorine; Rl is
NHRIa; Rlais -C(=0 OCH2(CH2) 2CH3 or 3,g-d| met hyl oxazol -4-yl sul fonyl; 5 R2
is H R3 and R4 are H R5 is nethoxy; nis 1l 10 ais a single
bond; and said suitable solvent is acetic acid. 12. The process of Caim 8,
V\,herel n the conpound of 15 fornula (111 R4 ﬁspre qr by a process

conprising: contacting a conpound o or Ia 0 R4 Rs Rz R~ N Rs N=C
NJOOO (Il) with a salt of hyét epr@(@&ﬁ%e of a suitable
base to forma conpound of fornula I)N»IDB Ohe process of Caim12)

wherein said salt of 25 hydroxyl amine is, dr oxyl am ne hydrochl ori de. 14.
The process of Caim1l12, wherein: Xis chI or| ne; RL is selected fromH or
NHRIla; 30 Rais -C(=0-ORb or -S02- Rlb'l b is selected fromthe group
consisting of: Cl-Ce al kyl substituted wt -1R10 C2-Cg al kenyl

substituted with O-1 R c~ C2-Cg al kynyl substituted with O-IR c~ -58 b2
I\/ay 2002 WO 99/ 18090 PCTI U898I 21050 C3- Fég Fycl ogd K31 substituted with
a: (O)R
HoN N'O O
(I11)
12
e/u\ R‘4 R R2 R
R O-N ) N
™ \/I\C(O)RS
HoN N-O
(IV)
»//3 4\\\
R* RO 2 R!
* R R4 R3 2 R
HaoN N R R
2 E‘ \/LCK»RS 5 O,N N\/L 5
HoN \_O 0 R \ \a C(O)R
N RSN N-O
(1)
(v)
> In Step 1, a compound of formula (II) is dissolved

in about 10 liters of suitable solvent per kilogram of
compound (II). A suitable salt of hydroxyl amine is added.
While a wide range of solvents such as halogenated, protic,
aprotic, hydrocarbon, or ethers can be used, protic

10 solvents such as methanol, ethanol and isopropanol are
preferred, of which methanol is most preferred. Suitable
salts of hydroxyl amine include phosphate, sulfate, nitrate
and hydrochloride salts; a most preferred salt is hydroxyl
amine hydrochloride. The hydroxyl amine salt is free-based

15 with about 1.0 to about 2.0 equivalents of an appropriate
base. Preferrable bases are tertiary amines; most

-35-



aryl substituted with 0-3RIc~ aryl (Cl-C6 al kyl)-substituted with 0-3RIc, a

510 menber
i ndependent

ed heterocyclic ring systemhaving 1-3 5 heteroatonfwﬁ$l

ly fromO S, and N, said heterocyclic ring being

éﬁﬁaed

substi t ut egigiohggdd R ¢, and Cl1-C6 al kyl substituted wth apdridédsarigher ed
het erocyclic ring system having 1-3 heteroatons 10 sel ected i ndependently

fromQ S, and N,

sai d heterocyclic ring being substituted with 0-4Rl c;

R c

i s sel ect edPFeberterk igr Supetblsi aning. of The Heaicdden, mEFBurENamihenC] - Cg
al kyl C2- CGbé'ﬂféHWéd o3 Qlklﬁgcgeekkdénc & @l)hp&cbe.aﬂ)&uﬁelwlﬁox@d yl

ERrE) o) o vas of REncPil Gpasre, compaiiay (BE) M e re | s

sel ect ed froomt&mtgﬁ(nqthcdmsesbaagdohy@ymkquamﬂﬁb-ekoabbkyléﬂﬁc ta3- C11

aryl (C1- C6
selected ft

cycl oal kyl oxy

single or dou .
not si nul t ahEBlks] y %ﬁﬂfﬁrrte@t éGmRFFﬂtFBe%réFERAfr%a?QUtTﬁé (br'%fté@@uéiccor d| ng

rovi so tha

oy %S0 BEVLAN 0% S Oufors CLL AU ALKV A bt | S 2

to O ai m12gswher elrefeBi:eHSré@é@f&ed;ifxﬂétheoErBHRABoutRI:a it atdelu®tOu- O R b

or -S02-Rib;, Rbi selected fromthe roup cons in 0.Cl- al kyl
Substitut ecPRRER 07t Erodids bESLiREAHEL Bscal Fhikh e Tie GHAD ths
al kynyl subsoutse exf wieh réatRion. C3Fiey snidldsalchyl theshe tiilawnsd And- | Rl c~

aryl Sufsti il %%&e@%ﬁfﬁé W el T iﬁx%é% bﬁ Hidf ad with 0-3R c~

a 5-10 nenbere eterocyclic ring systen1haV|n
macﬁldmtmdesstaﬁé bygone \gigidiery Eew;/t 20(EhePENOGYgEI 21050 N,
and Cl1-C6 al kyl

|ndependent

sai d het er ogy cdirt ed it E€brg §uis§t¢c5mts@ﬁw t(InQ)4 R c,

et eroat ons sel ect ed

substituted with_a 10 nenbered eter .l g _system h g 1-3
het er oat oms 5 sgPeége&’lndgpeﬁEEﬁ?I§ fr gﬁ R%p%%q% ﬁébgrocyclic

ring bei ng Badsidlidisedrai dhssolired; iRla swteeﬂecseblvmbrﬁqlﬁ@@dobw

consi stjisng
cycl oal kyl ,
al koxy and

pentyl or h@ﬁgwécylating agent solution should be done over a period of

20

25

30

35

al k

Cl-

Ohe 'ildwlé‘ﬁﬂa.n%: Sf gl\‘sa \;\&%elcln@ﬁ ﬁlcg&l:o&? &@él‘&%nﬁbdemcgcj-l

Cl1 cycl oal al kyl)

. )
‘@2 %%]ﬂ’dﬂk‘ﬁcér EHhVP YW?@%“@CP@&“H%W%SC@I’%C al kyl; R3
and R4 are bettepengehtfby shtecéct fsrom Hrefetrbply, ety |laddirtdpyl ofbutyl,

about 15 minutes to about one hour. While a wide range of

reaction solvents such as halogenated, aprotic, hydrocarbon,

ether, or organic acids are possible, preferred solvents are

acetic acid, trifluorocacetic acid, pyridine, chloroform,

dichloromethane, dichlorobenzene, acetonitrile, and

tetrahydrofuran. Most preferred are carboxylic acids which

are structural derivatives of the acylating agent being
used. By way of general example, acetic acid would
preferably be used as the solvent when acetic anhydride is
the acylating agent, whereas triflouroacetic acid would be
preferably used when trifluoroacetic anhydride is the
acylating agent. Certain solvents such as aprotic, ether,
halogenated and hydrocarbon solvents may require the
addition of an acid scavenger. Preferred acid scavengers
include tertiary bases such as triethyl amine, diisopropyl
ethylamine, N-methyl morpholine and pyridine. Most
preferred is triethyl amine. Solvents capable of reacting
with the acylating agent, such as alcohols, water and the
like are not preferred as is readily understood by one
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R5 is selected fromthe group consisting of hydroxy, Cl-Clo 15 al kyl oxy,
G3-C11 cycl oal kyl oxy, C6-C p aryloxy and C~-Crl arylal kyl oxys May 2002, a is
a single or double bond, with the proviso that if a is a double bond, it is
not si nmul twaeYeedy substituted 20 wth R3 and R4, and sai PCHAHP8RF05hydr oxyl
am ne is hydroxyl anm ne hydrochl oride or hydroxlyam ne sul fat e 25 16. The

Pt o ookl bd Gm B S REB ST A ine PR 3 R s 1 R and

R~ are H, RanhydmgldroxyMoRE pzeferred etk faawhitchenhydupdeonsiwttiheg ,of 1 H,
Cl- C6 al kyl ~5 I X r eand aryl; nis
Y en&a &glaﬂfz}ﬂga ag,)éh‘a Xanglg%&“igiggfgﬁgpﬁtg ¥4Q y
y

1; ais a single CT/U98I2|0505a|d
suitabl e safErafediGRIN ICkOSRE F9 mmosheyaiﬂsaée ROENPHBIrFRR; and the
sui t abl & bageatsige!maiadtf.r Oﬁythgygﬁﬂtﬁbrféﬂﬂl sikafplef adetid et hyl ani ne,

or epar at | onSBRV ARG Perge R HR RE [t acvideipp RadSRESid Te' "7y o
to H2N N-' Cagetae grald pifatirecpuodect |is atesdpedhbl eThal ¢h¢mend:fhereof sai d

process corrngfa@ﬁug ke ahaagbﬂaeﬁt clqm@%drg&awelwé%ﬂ;xl\/) R3 N2 RL
5 RON/ ~ ~ n~ HN N-O (1'V) wherein: 20 RL 1s sélected fromH
or NHR a: understood by one skllled in the art.

10 After the addition of the acylating agent, the reaction
progression can be monitored by HPLC analysis performed on
an aliquot of the reaction solution. The acylation reaction
is considered finished when compound (III) is completely
consumed. Typical reaction times are in the range of about

15 5 minutes to about 24 hours. Preferred reaction times are
about 5 minutes to about 3 hours. The product can be
isolated by the removal of the solvent via distillation and
precipitation of the product through the addition of a
suitable aprotic solvent. Preferred aprotic solvents are

20 ethers. The choice of precipition solvent and the methods
of isolation are readily understood by one skilled in the
art. Preferably, the product is carried forward without
isolation.

Step 3, comprises the hydrogenation of the O-

25 substituted hydroxyamidine. This reaction can be carried
out without isolation of compound (IV), by the addition of a
slurry of a suitable hydrogention catalyst in the solvent
used in the preceding reaction. If compound (IV) is
isolated, the hydrogenation can be carried out in protic,

30 aprotic, hydrocarbon, ether, or organic acid solvents. The
preferred solvents are methanol, ethanol, 2-propanol,
dimethylformamide, ethyl acetate, anisole, acetic acid and
trifluoroacetic acid. Most preferred is a mixture of
methanol and acetic acid. While numerous hydrogenation

35 catalysts are possible, palladium on carbon is most
preferred. The amount of catalyst loaded on the carbon .
ranges from about 0.5% to about 30%. The preferred amount
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ais selected fromthe group consisting of: -C(=0O-ORb -C(=O-RDb
-C(=O N(RI'b)2. 25 -C(=0) NHSO2RI b~ - C(=0) NHC(=O) R b, - C(=0) NHC( WOB
-C(=0) NHSO2NHR1b~ -C ( =S ) -~-R b 30 -NHC(=O-OR b, -NHC( 6 %1 -
2 May 2002 wi¥9984998090 PGT/ US98/ 21050 _NH C(=) _NH Rl b. _SOBcpASydri0s0

_Sp2_Rib~ -S02-N(RI b)2. 5 -S02-NHC(=O ORI b, -P(=S)(OR b)2~ , -P(=0)(OR b) 2,
-P(= S)(Rlb)2~-Pg:0) (Rib)2. and ~P 1. 10 Ribis selected fromthe group
consi sting dtt ceragyss| R?IC%{F&'{&%PM“W ik Booakput 9% g Mosteny|

substi t ut ed
cycl oal kyl

pidfier@ed RsCabddt G G® dlKynTrhesubshil twiéashanidi the2 R ¢ C3- Cg

su | tut | - aryl s | ed w R c,
aryl (Cl- C6 a1k Ll)yslé %gF:A%%JE:%OS" %%}%%%}’ﬂf(:%?%}gi#% T ]%al?ield %eterocycl I C )
ring syst emmﬁeﬂrgbl%alzguheﬂerfwta@wtsépéct et10$hc@p€frﬂimd yisf BbAD, S, and

N, said Bet efpG¥ChkC “rHQ @@&ang vﬁéilb%tt' bt ededt {6t Cariy Féacnbo@anqs%agédal ky!
substituted wth a 5- ‘Puﬁ b het erocyclic ring systemhaving 1-3
| e%ﬁm

het er oat ons U5 @ é’@t‘ﬁﬁt

Ry letsmh bydeoxyamidinesai dbSet er ocyclic

ring bei ng stditibut edluvcidn GARhen Bubjestell bal Hderirdded aEMpsphdre Cl- Cg

ol (CL-os APl & st ERRte iR, Y prelr gt AR Y pBhY
sel ected fro?dftOI‘«VCOI1 psiCtp Wkysi.R3Mesd Rueferred depeifd@sti yosépenﬂad from

the groyp comyd $ehbdish HinClOtrd rogangéla:h kfénde e%—es;@ o2 WO

al kyl

991 18090 2
substi t ut ed
al kyl ,

002 PcT/us9snoso C~ cy aI kyl_, and aryl
W%lze%acw.g%@ugpédtb?ow Aoastayeter iV o c1- o

Cl-(lpndsbnxy,theJreadﬁihnIH@&pe&aduﬁ&KﬁnRicthe hydrogen pressure.

i5

20

25

30

35

By way of general example, an acetylation reaction
containing 10.0 kilograms‘of compound (III) required the use
of 0.5 kilograms of 3% palladium on carbon, under 5 psi of
hydrogen at room temperature to reach completion in about 5
hours. Varying any one of these conditions will effect
reaction time which is readily understood by one skilled in
the art.

Reaction completion can be monitored by HPLC analysis
performed on aliquots of the reaction mixture. The reaction
is considered complete when compound (IV) has been
completely consumed. After the reaction is judged complete,
the catalyst is filtered off and washed with reaction
solvent. The filtrate is concentrated, and the product
precipitated by the addition of a suitable aprotic solvent.
The most preferred solvent for precipitation is acetone.

The choice of precipition solvent and the methods of
isolation are readily understood by one skilled in the art.
The product is then filtered and dried to give pure compound
(1).

In Step 4, the resultant reaction solution of Step 2 is
heated to form compound (V). The heating range is from
about 30°C to the reflux temperature of the solvent.
Preferred temperatures are from about 30°C to about 120°C.
Preferred solvents for the cyclization are acetic acid,

trifluoroacetic acid, pyridine, chloroform,
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5 R3b and R3c are each independently selected fromthe group consisting of
H Cl-Cp alkyl, C2-GC p al koxycarbonyl, C2-Clp al kyl carbonyl , a 2

al kyl sul fonyl , heteroaryl (C1-Cg al kyl )sul fonyl, aryl (Cl-Clp al kyl”) sul f onyl ,
aryl sul f onwoggmogb, 10 heteroaryl carbonyl, heteroaryl sul f opgiruussenioso

het er oaryl al kyl car bonyl, wherein said aryl and heteroaryl are optionally
substituted with 0-3 R3d R3d is selected fromthe group consisting of Cl-Cqg
al kyl , Cl- cfigitRexprepbpne, (Hrhlgrphpzenes meerankel ke ed®fd om t he group

conf(: sti ngcgi‘eé lzsf»ﬁ&li O%@'n@@@b&ef@?r@élsﬁl/@é&ﬁ'f{@g PRE 0603%0

ar OXYy, a 0 car X yl 0x p

al koxycar borf é‘l 9?‘03{% ':2%”(5’3 aéfﬁioal hgéygﬁ?g%ﬁ%?i t{’sﬂeoﬁfo

cycl oal kyl c&rddme\pltoxlypéh@émﬁu&ﬁ:{ﬂmecgmtnmahknwysanﬁ)qualla)nmbloyhoxy,

C5- Clp cycl r , 1 ryko I y, 25
Cg-C12 a%yl oxyca bggyp%%iaﬂ% 3 K Q E:sé %a%%%% 8‘%5?%%% Cs-Cp
al koxyal kyl calysmyl s2galksd @Weaprcslefpof Yabout 3 “houts

al kyl') - 1, 3- diroeRecty ehAPBat BsbRataite by LHet Bhewyl &P the solvent via

(5-aryl - 1 3- clop rreth | o and a)~ (Cl-Go

al koxy) - %5*% AR L PR CE Rl i by Rm B8 S SR IR T Gt al Ryl
aryl (C1- Clo Esddt@x;a)adm boerypqurck - (©)p isl Icexymadbmma,r@wdtmu@a al kenyl; 35
R6 is s gectlesq) gt he group consisting of H CF3, CF2CF3, CF2CF2CF3,
CF2CF2 Cl, %g al kyl, C1-Cg perfluoroal kyl, C2-C6 aikenyl, C2-C6

al kynyl, C3-C11 I&3Stey $p eope@ush &) 1@519Y§9°9@1@t%y4@m theT/ Usesl Z
é05(c3] cycl Ofillllaénlueaic.i&n@y@i&iﬁ 5V @tléysl ababy«.{n’.\i‘é é&ngaidﬁg NI . Cl'r% al koxy,
~-Clp aryla oxy stitut cis

sel scted 11 amarebtysplRCENt B i prEpep ek neR e At e e
al kyl, C2- C&Jahkembn 6B- fﬁ_mrtﬁ}meo&bk)%bhe@q zi11 cycl oal kyl al kyl , aryl,

aryl (Cl1166 al kyl)-, Cl-C6 al koxy, and C2-C5 al koxycarbonyl; R6d and R6e are
i ndependently selected fromthe group consisting of H Cl-Cp alkyl, C2-Cp
al koxycarbonyl, C2-d p al kyl carbonyl, Cl1-d p al kyl sul fonyl, aryl,

aryl (C1-d p al kyl)sul fonyl, arylsulfonyl, heteroaryl (Cl-Cq al kyl)sul fonyl,
het er oaryl car bonyl, heteroaryl sul fonyl, or heteroaryl al kyl carbonyl, wherein
said aryl and heteroaryl are optionally substituted with 0-3 substituents
selected fromthe group consisting of Cl-Cqg al kyl, Cl-Cqg al koxy, halo, CF3,
and NO2 ; nis 0-4; ais a single or double bond, with the proviso that if
ais a double bond, it is not sinultaneously substituted with R3 and Rq;

for atine sufficient) and to a tenperature sufficient to forma
compound~of formula (V): RA Rs R2 Rl
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NR-ON~~\ a~ Re~-N ~\N O .0 O and (b) contacting said conpound of
formula (V) with hydrogen under a suitable pressure in the prefiﬂgzogg a
hydr ogenati on catal yst to forma conpound of formula (1) 30 or t

t hereof . 18wdbwaspoocess of Cl aim 17, wherein: said suitabl ep¥esssuneesoi s up
to 100 psi; (v) -64 V WD 99118090 2 May 2002 PCT/ US98/ 21050 sai d,

hydr ogenation catal yst is selected fromthe group consisting of palladium
on carbon, palladi um hydroxi de on carbon, palladiumon cal cium carbonate
and pl ati num on carbon; 5 said sulidnecizent tenperature is fromabout 30C to
about 120C, said sufficient tine is from abautNl-m=0)Dmtmels to about 24 10
hours; wherein an anount of catalsns 4N eabisn,i s from about 1~ to
about 10~ by weight; and 15 WREF &L m)unt of a hydrogenatl on cat al yst
is fromabout 1~ to about 30$ by vvel e]alo of conmpound (1V). 19. The process
of Caim1l7, wherein: RL is selected TromHor NHRla~ 20 Rla is
-C(=0)-O-Rb or -S02-Ribs R b is sel ec{agdokytapime hfdeckgprieeup consi sting of :
Cl-Cg al kyl substituted with 0-1 R c ’%:V'ﬁg"k"enyl substituted with 0-1
Ric, C2-C8 al kynyl substituted with O- 25 C3-Cg cycl oal kyl
substituted with 0-1 Ric, aryl substituted wltm., clojo-Risay aryl (Cl- C6

al kyl)-substituted with O- IBIOFN @W éi( Q{%B grocyclic ring system
havi ng 1-3 het eroat ons sel ect 9@ ly fr and 30 N, said
het erocyclic ring being sub8N tuted wih 0-4 R ¢) and Cl CG al kyl
substituted wth a 5-10 nenbered hetexdcyclic ring systemhaving 1-3

het eroat ons sel ected i ndependently from Q' S, and N, said 35 heterocyclic
ring being substituted with 0-4 R c; cacelis agfgfirdet ed from t he group

consi stl ng of H, halogen, CF3, CN, N02{ ¥%eégdal kyl, C2-C6 al kenyl, C3-Cl1
-65 V ~y WD 99118090 2 dhy 2002 PCT/ 898/21050 (ycloalkyl C4- Cl11

cycl oal kyl al kyl, aryl ,qu/ﬂ{(gm C6 NHC(=0)O-n-Butyl

N\)\C(_O)OCHQ,
/C \ (o]
HaN O

N—

(mrd)
heat /
Hy/Pd on Carbon

H NHC(—O)O-n Butyl acetic acid

W cocrs
\ N- o) O

NHC(=0)0-n-Butyl

N
acetic acid/ . \\CHW ~c(=0j0CH;
methanol ' HN” N- o

()

b

5 The following examples are meant to be illustrative of
the present invention. These examples are presented to
exemplify the invention and are not to be construed as
limiting the inventors scope.

10 EXAMPLE 1
(R)-Methyl-3~-[[[3{4[amino (hydroxyimino)methyl]
phenyl]-4,5-dihydro-5-isoxazolyl]lacetyl]l]amino}l-N
(butoxy-carbonyl)-L-alanine: Compound (IXII-i)
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al kyl)-, Cl1-C6 al koxy arid C2-C5 al koxycarbonyl; R2 is Hor Cl1-dp alkyl;
R3 and R4 are independently selected fromH, nethyl, ethyl, )p#(duz
butyl, pentyl or hexyl; R5 is selected fromthe group consi st?%ﬂ

hydr oxy, ®&0 ®180%l kyl oxy, C3-Cl1l cycl oal kyl oxy, C6-C p ar YCEUPIEHESCL1
aryl al kyl oxy; R6 is selected fromthe group consi sti ng of H Cl-C6 al kyl,

10 C2-C6 al |, - .ak C3C~c cl oal k erf uor aIkyI
C--dp aryléﬁ% (95?\?,25%}&‘3 kso%%/e,l arrey o>?§", “aRd §?§ ‘I('):lglf RSN (i 0-2
R6c; R6C is(81 Kml.ogempoWhd, (TR-1NOPLL I\IF@)dRGezdmcy@@nalnbeyl C2-C6

| kenyl k Cl | | (C1- C6
2l kenyl . Chnfdrbcichoalkyd . ¢ GeyClluty dhaglyhablont. (5251 and |

carhy ¥ and éj R6e are
|ndependent?%ﬂ%oé’cf“éﬁt\“?’ﬁn‘r’??otPe‘@'ie‘b%t aﬁ(k GIIOR § & & eﬁ1 8% is a
single or dowhint ENdol Mt prédig itandd duriat tﬁeare&taldioublpfftléﬁmd it is
not sirrultaneu st ut j t n T Claim17,
wherei n: 25 R4 %gysel Qc%eéd' ft(r%%m ﬂ R%ﬁ%l 91 r@g th’%fq"% %O%%]%ggge
-S02- R b~ ,fRter anderbet eake rwag Ma@f@dowptboﬁsmsﬂwge nerhegod| kyl

subst i t ut ek @yl (Rh&e %M@Iﬂger&fl methahbi ubed M thy Q::‘flwgll:%r 30 C2-

-Cg al kynyl substltuted W t Cg cloal kyl su stltuted with 0-1
Ric aryl sub<ist qrdgdnrie @2 'er(f’e éﬁﬂ%g“éf ég?(aﬁkw A antedeed-with 0-3

Ric a 3010 nenbered heterocyclic ring system having 1-3 35 heteroatons
sel ected i ndependently fromO, S, a $3& d heterocyclic ring being
substituted with 0-4 Ric, and -66 V May 2002 WO 99!i 8090

PCT/ U598ni obB®) tMetbyd -3t [ ElBsiikrutaminpiminomeaphyd iipheny hbt €5 8cyclic

ring systeram*aaa s-&&mﬁaamméﬁﬂqaﬂmﬁmmﬁawwfrom O'S, and N,

said hetero n substltut ed h -4 RzC, .5 s sel ected
fromthe gr‘b%f)b y glﬁ ne RIPSHSE (S?m‘?\ﬁ‘éndmﬂﬁf | kyl, C2-C6

al kenylt5 C3-Cl1 cycl oal kyI - Cl1 cycl oaI kyI al kyl, aryl, aryl (Cl- CG

al kyl)-, C o] I b I p al kyl; 10
RS and Ri d e ?35 T g Ch%??éé Sy Etp 2kt
pentyl or RS (63RKS] saBd) g%’t'é’&fqhydmi"t[r{é%ﬂéﬁlﬁl’é% SPAETEROhy AT oxy,

Cl- ICI Fka: ky.\@ﬁ,yl %]Sﬁe@l] wmmmf r@<6~ 1§6x6h@1ﬁ1yé@e<w1§q%1&]§law oL o5

aryl al kyl ox r.om t rou S in _Cl-

al kyl , %b‘ﬁi%nyﬁrgi‘éﬁda CQ%EQ B gr e} 6|S‘£,‘-”'c aggh 2:

perfl u@ﬂoallk(ylo KG~1Cl B awwiaild(ylmﬁce@iccanhy‘ﬂnxéle éﬁ%ﬂczixyl aRdoargl!

substi t ut edgidN 20- 2988C5) RAE detilc I&%'l@@?ﬁl @?’ widN cHiGedNREEE6eRe C1- C8
al kyl, C2-C6 20 al kenyl C3-C11 cycl oal -Cll c cI oal kyl al, k‘éG azyl,
d

aryl (Cl C6 agHoF- sleq! tgc‘éﬁrkoa)& mlé‘n(freﬂl E‘SPE?%%'*% )ﬂd'rﬂﬂer 4A4n and R6e
are mdepermharrtdgyenspkegéeﬂefanomd-l @2°C1- C ndaikidnal 5.3 Kg of acetic

acid was then used to rinse the cylinder. After stirring at

25 22°C for 30 min or until a clear solution was attained, a
small sample was taken for HPLC analysis. After the
reaction was complete as determined by HPLC. A slurry of
PA/C (Batch 1: 3%P3d/C, 0.5 Kg; Batch 2: 5%Pd/C, 0.4 Kg) in
acetic acid (5 L) was added and the resulting mixture was

30 hydrogenated under 5 psi hydrogen pressure for 4-5 h. After
the reaction was complete as determined by HPLC, the
catalyst was filtered off and washed with acetic acid (21
Kg) to give a solution of the product. Anisole (80 Kg) was
then added to the filtrate and the resulting mixture was

35 concentrated at about 70°C under vacuum (40 mm Hg or lower)
in a 100 gal reactor. The distillation was stopped until
that the distillate was about 148 L or the solid became ‘
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25 nis 1; ais a single or double bond, with the proviso that if ais a
doubl e+bond, it is not simultaneously substltut ed with R3 and R4; 30 said
suitable pressure is up to 100 psi; said hydrogenation catal ys 2 May 200R¢ct ed
fromthe gyowvysgesssi sting of pall adi um on car bon, pal | adi uraiysdsauisge on
carbon, palladi umon cal ci um carbonate and plati numon 35 carbon; .-67 d
~~ ~. 2 May_2002 WO 99/ 18 CTN89$ﬁ] %050 said sufficient terrperature S

f r om about gbﬁﬂ%e abbuth el ai §O24EFi EReeAFHRF it Aok abo k9 F ni nut es
to about 3 acétbmweiresds \siekeel nven amammmni catted ywdurrgadad stitwedEt i S

from about 319 E‘bé’é{lﬁpesrﬁ@em@bgh& h3 %%r@?nfgg Qﬂgyﬁ% Oj; conpound

hydrogenatlon cat rom about 3~to a
(1v). 21. epﬁs@b yast colderted, onherResenrRng sleHRFédrysr Rard jtdhe

-C(= S) % G‘@é%‘f&%s@kéﬁw&tﬂ' L2 W%Q%&Md : 14%’#%‘é|tf:>ﬁ@yl(ma5@ fltsoxhs T and R4
are i s_net hox is selecte romt he Sisti : .
met hyl , et h§F BeTRARAL aﬁ‘lﬁit 7, ngﬂ%y?ce"rfﬁ}&h %%03{%& aPky 1'%y, ‘%dfeﬂ oxy,
Cl-C5 al koxynan]:l mlyh; I%.i sAlhoand8a°d)s n&)ﬂ:lull‘@l efbandtolbtsile Qi t abl e
pressure is o] 0 a | ; ' C t rature is

f rom about E%[: {%&gag%%ttl% ?%%d 285 $P ﬁ%fﬁ%?g%tdsg?‘% Ffsfgf ﬁ)m a Otlil%t 10

M nutes to @bsselee Hde sakeapadnylie duethqlor-ion wrgsthes pEADSEATUM on
carbon;135 Mhek etd D YMURkadtosat atyStr dprdRE 9AneawhO washdd cabout 3~

to about 5~ab1Xi:\é\€1i1rgehto;f %@gt128a015~(§. 9V\Qg%9|a%1%og<0:etonitrile (1.4 Kg).
After the solution was cooled to 40-45°C, acetone (65 Kg)
was added within 10 min. The resulting slurry was stirred 3
gently at 25°C for 1 h and then 0-5°C for another 1 h. The I
15 solid was filtered by the Rosenmund filter/dryer and the
cake was washed with 10% methanol in aceténe {prepared from
5.5 Kg methanol and 50 Kg of acetone). After drying the
cake until LOD < 0.1%, the product was obtained (Batch 1:
6.3 Kg. Batch 2: 6.8 Kg). Heels from both batches in the
20 Rosenmund filter/dryer were dissolved in acetonitrile and
acetic acid and combined, which was crystallized in the Kilo
lab to give additional 2.86 Kg of product.

EXAMPLE 3
25 (R) -methyl-3~[[[3~-[4-[(acetyloxyimino)aminomethyl]
phenyl] -4,5-dihydro-5-isoxazolyll]lacetyl]lamino) -N-
(butoxycarbonyl)-L-alanine: Compound (IV-i)

To a suspension of (R)-Methyl-3-{{[3-[4-[amino

30 (hydroxyimino)methyl]phenyl]-4,5-dihydro-5-isoxazolyl]
acetyllamino] -N- (butoxycarbonyl)-L-alanine (11.76 g) in
acetic acid (50 mL) was added acetic anhydride (3.6 g)
dropwise. After the completion of addition, the reaction
mixture was stirred at room temperature 15 min. The

35 reaction mass became clear. Ether (200 mL)‘was added slowly
and a thick slurry formed. The resulting mixture was then
stirred for another 1.5 h at room temperature and the solid

-42-




2 May 2002 PCT/ US98/ Z 1050 wherein an anmount of palladiumon carbon is from
about 3~ to about 7~ by weight of conpound (1V). 5 22. A conpgdp@002 the
‘formil a: NHC(=0) O{ CHZ) 3CH3 HOON H N OCH3 O O HN N~O (Il1-i) and salt forns

t hereof. . 309818090 conpound of the formula: O H NHC =0 Q( CHEOTAES®2105(H
H3C'O--IV NOCH3 OO HPJ NrO (IV-i) 15 and salt forns thereof. 24.- A

conpound of the rrrulg HI‘I?‘HCC_( 'ke) %\C‘_'%)as% Hx/ether%?)lg IEI§C~N' N~ OO

20 and salt “for
.A@ . Af [ R Ardrajesl A@ glﬂSn(RNm@WlA@-AS (Rsfld - AsacsﬂaylmemAS{o) Ay. AU AF.ACA
]B QSRYAASA% éfnl'ﬁ@néth 1] phenyl] A’:l 5-dihydro- A 1sAo>fca?A\ol A ANGA A A2, AN A@
y n A, . A?. Ah.
A@y. A Ay. Afc/%bvﬁﬂménﬂ Al@‘*@[‘ SR A’s%yﬂé SRy LA AG) - Af H. Ay &5;
hi vwz| UVB"?@RSghqr ~yt oj e [ V] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca]ca] ca] ca
] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] CF@?%_CF@] calUca]calr /08;<ClM
& 4} xsnid_ZU] ca] ca] ca] ca] ca ca] ca] calJca a] ca] ca] ca] caV] cal] caV] caV] caV]
ca] ca] ca] ca] b&l o thydaial *apeas}mqrcla?nxu ~3-[[[4,5-dihydro-
?BHLYE67<B} xpnhg” 5L adraad £21 § 2], aa\dsead £ akeal-cAl v a] \fﬁbaghqa-\éﬁalﬂ caV] caV] ca
V] ca] ca] ca] ca *Aﬂ,&lﬂai)é ica g\y}]@a ca cal ca\/i Vé
<=l J{uoi d_Zi N ? AR tart fca]‘&%‘}‘ea]‘ﬁﬁ] cfYed) cal cajca
] ca] ca] aa] ca] cal] ca] ca] ca] cal] ca] ca] ca] caV] ca
To a suspension of (R)—Methyl—B-[[[3—[4—[am1no
(hydroxyimino)methyl]phenyll-4,5-dihydro-5-isoxazolyl]
acetyl]amino] -N- {(butoxycarbonyl) -L-alanine (1.05 g) in
acetic acid (7 mlL) was added acetic anhydride (0.35 g)
15 dropwise. After the completion of addition, the reaction
mixture was refluxed for 3 h. The solvent was distilled
under vacuum and the solid was dried to give (R)-methyl-N-
{(butoxycarbonyl)-3-{[[4,5-dihydro-3-({4-(5-methyl-1,2,4-
oxadiazol-3-yl)phenyl]-5-isoxazolyllacetyllamino)-L-alanine
20 (1.05 g).

EXAMPLE 5
(R)-Methyl-3-[[[3-[4-(aminoiminomethyl)phenyl]l-4,5-
dihydro-5-isoxazolyllacetylliaminol -N- (butoxy-

25 carbonyl)-L~-alanine monoacetate: Compound (I-i)
Method B:

A mixture of (R)-methyl-N-(butoxycarbonyl)-3-[[[4,5~
dihydro-3-[4-(5-methyl-1, 2, 4-oxadiazol-3-yl)phenyl]-5-

30 isoxazolyllacetyl]amino]-L-alanine (70 mg) and 3%Pd/C (30
mg) in methanol (3 mL) and acetic acid (0.5 mL) was stirred
under hydrogen atmosphere for 3 h. The catalyst was
filtered off and washed with methanol (4 mL). The combined
filtrate and wash was concentrated to small volume. Acetone

35 (2 mL) was added slowly and a slurry was formed. After

stirred for 30 min, the solid was filtered and the cake was
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FGA RYNOwx~yt oj e” ZU] ] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ea] ca] ca] ca] ca] cal cal] ca] ca] c<a] caV] cal] ca! BDEF

, - WKY~_cdent xzuoi d_ZTj e* ZV] ca] ca] ca] caV] cal] ca] ca] ca] caV] caV] ¥ %a\/] ca
] ca] ca] caM49089%a] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] cal] caPCHURY821050 )
Bl MXs} xsni c] Xj e Z2V] c] caU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ-ca] ca]ca]c

a] ca] caV]ca alc ca ca .

]9’7Xqu;//{ vvrw] Wtﬁ\cﬂa eatY] C] ]L{]cafLé + ]E r]'J“Z‘a] gé ca Sg] 83] %’a‘f%a] cal ca
] ca] ca] ca] d¢dlec pkodhch] (%\5] a&)ca) ca] c”a] ca] ca] ca! 4pqr#. 1 zupkfal\W/]]ca]ca]ca]c *
a] ca] ca] ca] cal] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca
] ca] ca] ca] cal] ca! eTUbcl nnrm} xsni d_ZV] ] clcal calca] ca]ca]ca]ca]ca]ca]ca]ca]cal
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca@%—e‘%@'r ]calcalcalca]cal,-Z[)*:;

D{ upkf "§WV] ] ca] caU] ca] ca] ca] caU] caU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

]?ca@]g\a] Ci]l X %um%cg]/]c?]:;?]:g ca]éstl:%]a']&]aca%ca(] cafcmTca] caj ca] ca] ca] ca] ca] ca]
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ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] caJcalcajcalcal xtzt {111t
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HHSHYG <H#= #C#d##}XSI’lI d Z\/] ] ca] ca] Ca}’iﬁ'}‘ % J&]&% cal ca c ca] ca] cal ca] ca] c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca]TdEER $$$ $$%REK' '

((r(s(gd))#)k))*P*Q*\ *ysnid Zéﬁwﬁalﬁ]dmifcﬁhna](ua]scah&rm:ﬂd}as]m]aba]eca] caljca]ca
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+<Hmn++++, L {vql ¢bfiX¥pereafetdeadeidd ca) ca] ca] ca] ca]l ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] cal] ca] caU] cal ca] ca]cal ca]ca]ca]ca]Jca]ca]cal,, - )
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3w ngb] XVFE]agafE‘a] cal] caf ca] &1y ca% ] 8a}e¥jRa] ca] ca] ca] ca] ca] ca] ca] caj c
a) ca] cadjpca] ca] ca] ca] cal] ca]€alcajicn] c85% A 15% B
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aU] c a] ca] ca] ca] ca] ca] ca] Baf ¢ @& a] QFcé

d========V>>>>>C?7? Qa2 ASACAL AXx AAAHBBBBBB} x s n| c] thc’\Yrrgb] XV] c] caU] calU] ca] c
a] ca] ca] ca%; % U%ca] ca
U\/] ca] cau] &af’ %T %] ca] ca] caU] ca] cal] ¢aP BYEBY caul caU] ca] ca] ca] ca] caBBCBCI
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F+F FVFdF~I§Eg yt 01 e [Vrrgb] XV] ] cahcal /@i &al cal ca] ca] ca] ca] ca] ca] ca] caj
cal] cal] ca ca ca U] ca] ca] ca] ca] ca] caU] cal] ca UV] ca]ca] ca] cal ca
QG GhGvGgH HFR:‘P?i 111 JIKKKK, K; minutes

LDLqLLLM\/I\INNéup'kéra[angb] XV] V] ca] ca] cajoag¢ca]l ca] ca] cal] ca] ca] caU] cal] ca] cal c

a] ca] ca] Cah%%kﬁl%a] ca] ca] cal] ca] caUl ggl caggsayl caldFall C860 nm)

N- NSN@NFNz O OOPP
P8PPj (ZXXQQQQORRRXSY} wgl gb] Xngb] XV] V] ] ca] ca] ca] ca] cal] cal] caU] ca] ca] ca] ca] ¢
M]P;:ﬁ_]xcilfm 315?-% ga] C@iw@%ﬁbﬁmaﬁ 16234 ar} FUlsaabtal ¢@ryd °] LT]T ]
NNNNNAN aaaj xsn ajcajcalc
a] ca] ca] ca] caU] cal] ga] ca] %%%Wcﬁf’c’a’]‘%a}’ca Q:%]%ag&af%g‘]‘%%ﬂ ca] ca] ca
] ca] ca] ca! a/ b2bbbbcccé&cccddtki a0 /0e 1% f gggeid gamidighiriiltieryany e’ [ UVU] ca] ca]
ca] cal] ca] ca] ca] cal] ca] ca caU] cauU
] c!a] c!a c!a] c!a] c!a] caJ] ca]I =i }l??%%é%oﬁ@eﬁ]s%ﬁ%ﬁg] Eﬂg@%%o?&%ﬁ%&pﬂﬁ%{ U]LI)J]] e Z
Tj e’ [ B@a] cal] ca] cal] ca] caisr} (Ny]l@@U]fea]:eaU] ca] cal] ca] cal] ca] caU] ca] ca] ca]
ca] ca] ca] ca] ca] ca] caU] cal] ca] ca] ca] ca
ppppaqW nsssssssssttt u&u( u\ uvuxByyyyyyy' z, z4z{vql gb] XU] c] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] c$a] cal] ca] ca] ca] ca] ca] ca] ca].
ca] ca] cal 4z?zZzzzA{V{{{. |\ |d|[||[}}+}3}>}J}Y}}}}}}~{val gb\M gb] XU U] cal] ca]
cal] ca] ca] ca] ca] ca] ca] ca] caU] caU] cal] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] cal] cal] ca .
~qyV*j u{uoj e ZTl gb] U] caU] ca] ca] ca] cal] caU] ca] ca] ca] ca] caU] caU] ca] ca] ca] ca] c
a] ca] ca] caU] ca] ca] ca] caU] caU] ca] ca] cal] ca] ca] caU] ca r|
"57Tytoje [Vje ZTlgb] U ]ca] ca]ca]ca]ca]ca]calca] ca]c”al cal] call-ca]ca]ca]c
a] ca] cMa] cal] caV] ca] caV] cal] caV] ca] ca] c*a] ca] c*a] caU] ca#¥ >F"rzJytoje [VIgb
] Ul ] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] cal] cal] ca] ca] cal] caU] caU] ca] ca] ca] ca
] ca] cal] ca] caU] cal] ca] ca] cha] ca] ca
02L~zt oi d*YSj e [ VI gU] ca] cal] ca] cal] ca]%‘éU] ca] cal] ca] cal] ca] cal] cal] ca] cal] c
a] cal] cal] ca] cal] ca] ca] c”aU] cal] ca] ca] ca] ca] cal] caU] caLNenqgs8;
EPWCo| | vgl gb] XSI g] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] c”a] ca] ca] cal] ca] ca] cal] c
aU] ca] ca] cal] ca] c™a] ca] caU] ca] cal] cal] ca] cal] ca] ca
nuownp{ W zupj d_YTI g] ] cal] ca] cal] ca] c*a] ca] ca] ca] ca] ca] cal] ca] c”*a] ca] ca] cal]
cal] ca] ca] ca] ca] caU] ca] ca] c*a] caU] ca] ca] cal] ca] ca] ca
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A#AAAAACCCC6C C~CCCEFFF3GG GGEGE&HHHH | 21 >1 XI } xsni d*Xi d_zZU] ] U] calU] ca] ca] ca] c
a] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] caL Wa]ycﬁldlzca] cauU
]ca] ca]cal ca Xl I 1 KOLLMVMVMVIMNKNXN' NKNN

QI ONQ| OOOCHoenmse| vagl gb] Xi d_ZU] ] ] ca] ca] ca] ca] ca] cal] ca] cardrussajesal] cal ca
] caU] caU] ca] ca] ca] calU] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca .
8PAPSP"PePj PPf QnQr QY QQ- RRHSSSTTJUUUUU

WWXXYY[ 5\ =\ | wr mhe”Yi d_ZU] ]]] ca] ca] ca]€edB4 ca] ca] cal] cal] ca] ca] c*a] ca] ca] ca
1 ca] ca] ca] cghse] callicakleaalisa] cal ca] ca] ca] ca] ca] cal] ca

AAAKKMPASSVIN W X ] /""" _auayaaaaaaaabbb| vgke [ Vi d_ZU] ] ca] ca] cal] ca
Ul ca] cal] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV]ca] caV]ca] cal] ca]ca]ca
] ca] ca] CaU] CaU] cla A process for the formation of a compound of the

b/ ccce<d 9 Ygeggggqg) | rjj j AKEkkl gnynt nmmm~yt oj d_YSi dU] caU] ca] cal] c
a] ca] ca] ca] ca ﬁﬁ}a ca ca] ca] ca] cal] ca] ca] cal] cal] caV] ca

WV] ca] caU] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca

nm no, ppqqqr r Vebsj sl srstssstuttt uVy,ugqy¥vv iy upf a\ Wc] ca] ca] ca] ca] ca] c
a] ca] ca] ca] ca] cal] ca] cgj.ca] ca caU] &] ga] ca\y callica] g¢a] cgfsca] ca] ca] ca] ca] ca] ¢
a] ca] ca] ca! wwwwwux xX: X SX U ’L

yRyUynysyxy{vzupkfa\ W c] & ta] ]'¢q] ca] ca] ga] ca] caU] ca]ca]ca]ca]c
al] ca] ca] ca] ca] cal] ca]H;N caU]e qpy@ay c] cal] ca5zq5xV4! " 10% )() 3t
"10%14& ()-m ! f"109R&& ()-m 10%‘-’1P& ()-m!@&LOUHE () -! @ &LOY& ()-57] [
wu6+ 103;

1094 () &t oéQd’ vimacduk i cA V8 4fe ddptil e’ E100E0{mh - BlerdAOCK () -3! " " 10%.L
&() 103!, W &109%&' () -

3%1@%9()W'¢%©&b%& ()- 39409 ()-! F&LO%& ()- 10 10d * K zX6B 10! 1L!
10%&()-'L' 10% . & ()-0,z10% ()-@ @ z10%KbK& ()-@p ~&10% & ()-

ly™” &10%)b8ﬁ{ )i's Iéexe%ted from H or NHR1Z;
Rla is selected from the group consisting of:

-C(=0) -0-R1b,

15 -C(=0) -R1b,
-C(=0)N(R1b),,
-C (=0) NHSO2R1DP,
-C{=0)NHC (=0)R1D,
~-C (=0) NHC (=0) OR1P,

20 -C (=0) NHSO,NHR1D,
-C(=S) -NH-R1b,
-NH-C (=0} -0-R1b,
-NH-C (=O) R1b,
-NH-C (=) -NH-R1P,

25 -S0,-0-R1b,
—SOz—Rlb,
-S02-N(R1b) 5,
-S0, -NHC (=0) OR1b,
-P(=S) (ORP),,

30 -P (=0) (OR1b),,
-P(=S) (R1P) 5,
-P(=0) (RP),, and
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109&' () - BFGHI XZ~ @! 1&L.10% & ()-!10% & ()-!.Fl 10% /& ()-f&109¢Man20020 10
10& 10%& ()-GUzX6~ @!" "10%& ()-S! "10% B

B& ()-S'S B0 (Y. 51008 ()-1k "10%R R & ()-& "10% ] & (TEUSEA N6~ @
J109& ()-!' 109w/ W & ()-g! 0" 109%x& ()-g' ' 10%s& ()-g'q ' 109KUXU& ()-g
"10% & () - SLXbqvy}~6\ =2@ 10/,10% & ()-410% & ()-! .10% /& ()-'4 .10%& () -
1098 () - .10%&'()& :

10/ ! v@s109%& ()-! FsHle
10/ 4p} "=E@ 10/ <409
10% & () - Y10% & () - @ b4 Z1Fs10% $ °$ & ()-8Wp}\ E@ 10/ t@
&10%& ()- - S &IO% A & ()- '\ &109& ()- 'f &10%& ()- p &L0%& ()-
10% & ()-P p.ti~?0 10/ @&10%& ()- 10" 10

& ()-mo0% & ()-!."&10%& ()- 10/

R1P is selected from the group consisting of:
C1-Cg alkyl substituted with 0-2 RIC,
5 C2-Cg alkenyl substituted with 0-2 RIC,
C-Cg alkynyl substituted with 0-2 RIC,
C3-Cg cycloalkyl substituted with 0-2 RIC,
aryl substituted with 0-4 R1C,
aryl(C;-Cg alkyl)-substituted with 0-4 RIC,
10 a 5-10 membered heterocyclic ring system having 1-3
heteroatoms selected independently from O, S, and
N, said heterocyclic ring being substituted with
0-4 R1¢, and
C1-Cg alkyl substituted with a 5-10 membered
15 heterocyclic ring system having 1-3 heteroatoms
selected independently from O, S, aﬁd N, said
heterocyclic ring being substituted with 0-4R1C;
RIC is H, halogen, CF3, CN, NO;, C1-Cg alkyl, Cy-Cg alkenyl,
C3-C11 cycloalkyl, Cy4-Ci1 cycloalkylalkyl, aryl, -
20 aryl(C1-C¢ alkyl)-, C1-Cg alkoxy, and Cy-Cs
alkoxycarbonyl ;
R2 is selected from H or C;-Cip alkyl;
R3 and R? are independently selected from the group
consisting of H, C1-Cg alkyl, C3-Cg¢ alkenyl, C3-Cg
25 alkynyl, C3-C7 cycloalkyl, and aryl substituted with
0-2 R3a;
R3@ is selected from the group consisting of C;-C4 alkyl,
C1-C4 alkoxy, halo, CF3, NO3, and NR3bDR3C;
R3P and R3¢ are each independently selected from the group
30 consisting of H, C1-Cig alkyl, Cy-C;g9 alkoxycarbonyl,
C2-Ci10 alkylcarbonyl, C;-Cjp alkylsulfonyl,
heteroaryl (C1-C4 alkyl)sulfonyl,
aryl(Ci1-Cio0 alkyl)sulfonyl, arylsulfonyl, aryl,
heteroarylcarbonyl, heteroarylsulfonyl, and
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109% ()-{Y7i 720 10I V' Ss! 10%&' ()\-|SS| 10% ()- p " Z"1099 0& ()- P May 2002

' ‘z" 10% &wo)9shsdod 2~ Z" 10%44& () -1 ! Z"10%a& ()-1 QDxVAi "POT/US98/21050
,HL3109%&' ()-t!t® y, 109448 ()-"!,y, 10%a& ()- !6 Ss!10%& () -

1 SS'lO%&'()-' s! 10%& HUF 10%&. () - 3109 () - S&10% ()- 10 10

10 1098 ()-!, &IE’?W{%HPZ?“@?  YREHGE &5?3‘9 r%f@‘%és&' ()-)

| \Y&l?%SS&'()IPet¥&¢69@&$hté dptiﬁﬁHIMSS&Ubﬁtltﬁ%&@%ﬁhﬁﬁi(ﬁ—03 201" wWU3~_ @
Y100 () 1 REIORTE () R IR TN o st
Ly #109@& () - 109284 )alkdxvio hedo, CF3,
10%& () s! p6s 18%¥Bedbed firoml @4k r(n)x '@b@@ﬂé’%dﬁvﬂ\ =0
I11&"109%ZSZS&’ ( %’é}d &" g/rg‘zml %é &" 10@«&'41 v ) 10046 810%& f1°
1000 ()-1( 109%FRYy ‘f{’}‘f’@{\ 1 v 55
FY$109NNE () - Sy$$6%ﬂ&i¢%d©k¥2y$iﬂ%& @ﬁygaﬂkYGQZ&,()-l&l"10%&'()-T(t(())
))()Jﬁz\li\lr&g})ozl | :(I %fZI_.O (3 ( Z )#) k)¥i‘9€; 101,8,@&' O- C+ 10 0-2 86
'Pll&lo%&' ()-!f &B0%2 @LkcgyearRopy ’Fl%@ﬁl@%ﬂ?@() f 1098 ()--nLOY&' ()-*{****+
0+zY8g100 !! F@g#ctg@/a&z&oécyc@ﬁ(a@#wm:&
Cs-C1p cycloalkylcarbonyloxyalkyloxy,
Cs-C19 cycloalkoxycarbonyloxyalkyloxy,
Cs-Ci1g9 cycloalkoxycarbonylalkyloxy,
Cg-Ci1 aryloxycarbonylalkyloxy,
i5 Cg-C12 aryloxycarbonyloxyalkyloxy,
Cg-C12 arylcarbonyloxyalkyloxy,
Cs5-C19 alkoxyalkylcarbonyloxyalkyloxy,
5-(C5-Cjio alkyl)-1,3-dioxa-cyclopenten-2-one-yl)-
methyloxy,
20 {(5-aryl-1,3-dioxa-cyclopenten-2-one-yl)-methyloxy, and
(R33) HN- (C1-C19 alkoxy)-; ,
R5@ is selected from the group consisting of H, C3;-C4 alkyl,
aryl(Ci1-Cip alkoxy)carbonyl, Cy-Cijg alkoxycarbonyl, and
C3-Cg alkenyl;
25 n is 0-4;
a is a single or double bond, with the proviso that if a is
a double bond, it is not simultaneously substituted
with R3 and R%;

30 said process comprising:

contacting a compound of formula (IV):

0o
/u\ H R4 R3 R2 R
O-N T8 N\‘)\”/RS
r— AT i;”
HN N—0 © O
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"G 10%&' ()-"G 109%& ()-!1"9!'10%& ()-!6H9! 109%Kk& ()-0+d++,g,, -zX6g\:0
D" 2V10%&R () - 'k~2" 109 ()-"!2'"109%&' ()- 6 +F"109%& ()-9!" iﬁw @ 9! @
+F 109 ()-9 ----- -(-7-s-b@ !, "1 109%& ()-"Y10% U& ()-110% 10%
U& ()- 10wa09/1809a 109& () -1s---A . h/*0OyWeb@ !!'!'D Lt!10% P&ZT(l)S98/2|050
F@t! 10%VUMUE () - !'DWLt ! 109%€HQH& () - '~ 10%JU& () -! 109 ()- =~ -
10% & ()-*0001ql2H2{Z9%b@ !'!! 6L" "10%CC& ()- 6 L" "10%CnC& ()- L" "10%
& ()-16L" "10%CC& ()-Q 10% U&' ()-!'@ Lt! 10%EMEE' () - H202223333 3| gf[<0 !!
S10%&' () - @d@ierdik> U 10 U&; 10% U& () -!'k L" "10%WxU& ()-!'d L" "10%c& ()- :
6L" " 10%0m(% (3)s s%%%%%%ﬁ%é}&MEtﬂe :}dd Jébﬁ&l%)cih@ 3t J#i’%dp% (kryot 0% ()-!'M
10%n& ()-!'"G 10 C&) I aPS109%66&' 4N444 é
2CF3, CF2CF2CF2 C1-Cg alkyl, C1-Cg
5 perfluoroalkyl, C3-Cg alkenyl, Cy-Cs alkynyl, C3-Cii
cycloalkyl, C4-Ci11 cycloalkylalkyl, aryl(Ci-Cg alkyl)-,
C1-C¢ alkoxy, C7-C1p arylalkyloxy, Ci1-Cg¢ alkyloxy,
aryloxy and aryl substituted with 0-5 R6C;
RC is selected from the group consisting of H, halo, CFj,
10 CN, NOz, NR6AR6e, C;-Cg alkyl, Cy-Cs alkenyl, C3-Cii
cycloalkyl, C4-Ci11 cycloalkylalkyl, aryl, aryl(Ci-Ce
alkyl) -, C1-Cg alkoxy, and C3-Cg alkoxycarbonyl;
R6d and R6e are independently selected from the group
consisting of H, C1-Cio alkyl, Cz-Cip alkoxycarbonyl,
15 C2-C190 alkylcarbonyl, C1-Cig alkylsulfonyl, aryl,
aryl(Ci1-Cip alkyl)sulfonyl, arylsulfonyl,
heteroaryl (C1-C4 alkyl)sulfonyl, heteroarylcarbonyl,
heterocarylsulfonyl, or heterocarvlalkylcarbonyl, wherein
said aryl and heteroaryl are optionally substituted
20 with 0-3 substituents selected from the group
consisting of C1-C4 alkyl, C1-C4 alkoxy, halo, CF3, and
NOz;

with hydrogen under a suitable pressure in the presence of a
25  hydrogenation catalyst to form a compound of formula (I) or
a pharmaceutically acceptable salt form thereof. .

2. The process of Claim 1, wherein:

said suitable pressure is up to 100 psi, and

30
said hydrogenation catalyst is selected from the group
consisting of palladium on carbon, palladium hydroxide on
carbon, palladium on calcium carbonate and platinum on
carbon.

35

3. The process of Claim 1, wherein:
R! is selected from H or NHR2;
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109%&' ()-!Sf&10%in& ()- 10 10 10; 10%& ()-8HIY999(: :{\:~_@ !!!!t

109 ! & () - @LO0Y& ()-!k&LO0Y&H()--10%& ()y S "10%& ()-! S "10%& ()-_:::b;
<[ Y7~ @ B i@ sFdeR) (9?%*{1&007&8&"%%]%

t° (!) lp% I & (ﬁl-h_(-)i!slsgéQg&téa-%@;nﬂ.Q‘ifgI@ @ro!uob F&ﬁy&ﬁin§@;====a87@) 1o 10f;
“01006 () - adovari fenERstE gt Wkl ory s ()
Y) 109& () - ! #1098%-Cp- aDv@Y )suetiBged) with004DB 2c??2@xVoH@ ! Y) 10%
1& () -1k V'Y) 10%& - ARy 1l Bodbiticed) MUK 6)1 !'RUCY) 10% B
B& ()-'14°Y)10% . & ()-! HBBBz XOH@) ! ! ]
/10088 ()-! f*- 169868 EYSHoRINsl GoaEeErredyyibeed 13 B1% vy 10%
; &;%‘(32&: I I\/E g)léoo/;{elﬂ’a'l@l- !SB(?&BE-B@FB@%H \(Qlé; @®ic,  10B 10/L?> 10!3;01?:%8&' ()-f@B
Ty () - 109 Y&‘%-‘fsozﬁéw&’r%%é%iﬁ%?ﬁm (}?QIF $" S&10% B B& ()- CCD
DDZEEXV7QF; 0 |1 & \i3'100wembered igrtuedndxBA'c( ¥ing sysien haming 16%&' ()- 9
109%& ()1'0! heteroatoms selected independently from O, S, and
N, said heterocyclic ring being substituted with
0-4 RIC, and
C1-Cg alkyl substituted with a 5-10 membered
heterocyclic ring system having 1-3 heteroatoms
15 selected independently from 0,S, and N, said
‘heterocyclic ring being substituted with 0-4 R1C;
R1C is selected from the group consisting of H, halogen,
CF3, CN, NOy, Ci1-Cg alkyl, C3-Cg alkenyl, C3-C1i1
cycloalkyl, C4-C11 cycloalkylalkyl, aryl, aryl(Ci1-Cs
20 alkyl)-, C1-Cg alkoxy and Cy-Cg alkoxycarbonyl;
R2 is H or C1-Cig alkyl;
R3 and R% are H or C;-C¢ alkyl;
R is selected from the group consisting of hydroxy, Ci1-Cjio
alkyloxy, C3-C1i cycloalkyloxy, Cg-Cip aryloxy and
25 C3-C11 arylalkyloxy:
R® is selected from the group consisting of H, C1-Cg alkyl,
Cy-Cg alkenyl, C3-C¢ alkynyl, C3-C7 cycloalkyl, C3-Cg
perfluoroalkyl, C7-Cip arylalkyloxy, Ci1-Cg alkyloxy,
aryloxy, aryl substituted with 0-2 Ré<;
30 R6C is H, halogen, CF3, CN, NO;, NR6ArR6e, C;-Cg alkyl, C2-Cg
alkenyl, C3-C1i cycloalkyl, C4-Ci13 cycloalkylalkyl,
aryl, aryl(Ci-C¢ alkyl)-, C1-Cg alkoxy, and Cy3-Cs
alkoxycarbonyl; and
R6d and R6€ are independently selected from H or Ci-Cig
35 alkyl;
n is 1;
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1098& ()-!,f alGwBB&sSiNgye 10D L(k)le m@«&uw YraFige that if a is

P 3&10%& ()-f11111 Ho¥ibg: Qox'uﬁ iy, is nHYRBRBEL bhedhd1 P IOUBRY el |

$109& ()-S! | $10%f % %Eg 5L09& () - S"- 109B&' () - JJIKKKKKK| ]>0 11

It 10%& () - S&10%& [ 10B; 1098&' () -

~£°0" 10%px& () - |~f 0' 109 &x&& () - @K, KKKL! LDL{Z9]]1>0 !! ! p Y10% & ()-)

Plovr () BLaLLiLy OZ“E‘} SoPrPefel it il i ffata 3, wherein:
"109%& () - lefV&'()-lpslofV&;(j-l( Ylofy&'()lif Y10%&' () - MVNN- NSNFN} [ <[]>0 !

' @ 10%& ()-f !s@ilio%u &aﬁief&@ééh@’e (:)shbc@lﬂﬁ/& i f O () - @(10%& () - FNz
NNNNNNNNkmb@ ! 1Ty &10%&R&& () - 10 10
10%&f()-9610%&f() SB&lO%&f() 0} 10%&f() NNC#C»CFKIXV%nb@D

said hydrogenation catalyst is selected from the group

10 consisting of palladium on carbon, palladium hydroxide on
carbon, palladium on calcium carbonate and platinum on

carbon.

5. The process of Claim 1 for the preparation of a
15 compound of formula (I-a):
]

R1G
H HN o
H% <::> (\7/ \“’N\/J\“/ “CHj3
N\
(I-a) (I-a)

or a pharmaceutically acceptable salt form thereof, wherein:
20 Rla is -C(=0)0CH;(CH;y),CH; or 3,5-dimethyloxazol-4-yl-
sulfonyl;

comprising contacting a compound of formula (IV-a):

n‘lﬂ
w o HN
HN N\)\H/O\
o 2
3-0—HN N-O O o
6
25 (IV-a) (IV-a)

wherein Ré is H, methyl, ethyl, propyl, butyl, pentyl, hexyl
C7-Cg arylalkyloxy, C1-Cs alkyloxy, aryvloxy or aryl;
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I @10%& ()-T @&10%& ()-T! YF/AO%& ()-z! YFAAONB I & ()-z
YYFULOUR ()-z)![ YFULOU&R () -zOOP8PPP] Q\; mb@ !! [ y&10% ay 2002
& ()- y&10% A& ()- ~y&I10%& ()- 10 @10% ()-T!l @10% & ()-'Izg y
@10%&' () -WPAIHEYI O HLCO !'! ;[ Frl0% & () - &10% & () - 10" ROI/US98/24050
10% & ()- L910% & ()-y&10% & () - QQRRRXS%zX6bC0 !'! '# 9@10% & ()-Z
0 : . "

| 9@I0A & (12 b S Ot SUIOHES L SAARE Ghon about 20 o
11 s!109%& 6)391!1'6%0 X094 /i& (hel bxesen@e (£ 'E@Jlb@ﬁli@dtﬂ&b(’l) canioss & j(r) -the
k* 9@&I0YRR&, L) @M&%HXN%N%€>$5E§€D éi by weldhtl Y t8mpound
10%/ & () - C% OiO%QR& -M (010%z& ( DVE)lo%/& ()-M~"s! 10%& () OXPX_XkX
} XX- YTYsR10BO fmow Sub oF: Fompiia (§1)a 0t & Phogmeseutioal
109&' () -fﬁﬁ&&@e;ﬁ&aﬁlﬁ’el%t( )for&uOl:ﬁé'ﬁ’é(chlZ[ g\ WU3100
~y&"10%& ()-!'( &LO0%& ()-Sl'y &10%&' ()-S!' IM&10%& ()-S'a & 109%& ()-4
IM & 10%&' ()-4 \] <AKANAAAYYNCBO | 10 10

6. A process for the formation of a compound of the

formula (I):

R4 R3 R2 H1
HN \‘ N\/l\"/HS
N 21" o)
10 HoN N—O . (I)

or a pharmaceutically acceptable salt form thereof;

wherein:

15 R! is selected from H or NHR?;
Rla is selected from the group consisting of:
~C (=0) -0-R1b,
-C(=0) -R1b,
-C(=0)N(R1P),,
20 -C (=0) NHSO4R1P,
-C (=O)NHC (=0) R1D,
~C (=0) NHC (=0) ORD,
_~C (=0) NHSO3NHR1D,
-C(=S) -NH-RLD,
25 ~NH-C (=0) -0-R1D,
-NH-C (=0) R1D,
-NH-C (=) -NH-R1P,
-S0,-0-R1b,
—SOz—Rlb,
30 ~S02-N(R1b),,
-S0,-NHC (=0) OR1D,
-P(=8S) (OR1D),,
_~P(=0) (ORD),,
~P(=8) (R1P),,
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10, ; 10%& ()-!3" 10%& ()-" t3'10%& ()- ! ( y& 10%

& ()-11 y& 10%& ()-~"~ A~ \ _aBNC80 | 10x10%t| & ()-<"10%4| & () -

109%4| & ()-10%4| & ()-s10%| & ()-13"&10%y |g | & ()- \_i { G wRkdawd02 of @
10%| 4] & (MefdRU%4L & ()-1°3 10% | & ()-103 10988& ()-'cl 3 ") -13
100& () -° (Wolsshee 2 ' 08310%4| & ()-11, PC%’Q%&%S(’

109 | & ()--f(f10%4| & ()- & ! 10%w&' ()-! & 110% | & ()-s10%| & () - 2bbbbbbbcc_@
0 !'10OYL10%&' ()-!, &PQUE) (X115 ,1040d104| 104|; 10%}| & () - S410%4| & () - @LO

10%| & ()- @&cced d*d{Z9 @ !! p Fy&l0%DD& () -

p’ Fy&L095D& ()-'!, myFy&10%& (
y  Fy&L0%WE' () -)! ~FyR109R RL&
1090&' () - 10%& () -! aFll4 3
111, 15109 () - ! k=22B& () -
10%& () - 999999<gl gi g~\\.0

<109 ()-*d[dddde\e}”?_@ !! pSyl0%& ()--S
Fy&10%&' ()- Fy&l0% & ()-\e_eeelffg}[9 @
@, #UOYR () -'u@, #10%v w & ()-S"109%& ()-- !

L1109 ()-11110900&8 ()-!#110%& ()- 10 10 10f;

<

109 ()-6 109%& ()-igagPgggh. ANF-\:0 1111 arz10%& ()-U
p10%& ()-"-109%& ()- '-10%& ()- ! 11109%& ()- "I!10%@& ()-.hhhh% =ii|[9~\:0
1115 109& ()- f!YL0%& ()- 1!1YL0% & ()- a!YI0%& ()- D*z10%&: ()-U

N‘AleW@B()Jﬁpiiﬁiéélédt@@@frbm!tﬁé 4064 (QorisMsti%4gy P! S&10%& ()- 10 10
10@ 10%& () -#5 1@%&c{ a1l lstikakkedbaa @ dd -olned@’ () -4
(O &LmA 0%k () -4 ) )

C,-Cg alkenyl substituted with 0-2 R1C,

C2-Cg alkynyl substituted with 0-2 RIC,

C3-Cg cycloalkyl substituted with 0-2 RIC,

10 aryl substituted with 0-4 R1C, )
aryl (C1-Cg alkyl)-substituted with 0-4 R1C,

a 5-10 membered heterocyclic ring system having 1-3
heteroatoms selected independently from O, S, and
N, said heterocyclic ring being substituted with

15 0-4 RC, and

C1-Cg alkyl substituted with a 5-10 membered
heterocyclic ring system having 1-3 heteroatoms
selected independently from O, S, and N, said
heterocyclic ring being substituted with 0-4RIC;

20 RIC¢ is H, halogen, CF3, CN, NO;, C;-Cg alkyl, C2-Cg alkenyl,
C3-Cq11 cycloalkyl, C4-C3;1 cycloalkylalkyl, aryl,
aryl(C1-Cg alkyl)-, C1-Cg alkoxy, and Cy-Cg
alkoxycarbonyl;

R2 is selected from H or C;-Cig alkyl;

25 R3 and R4 are independently selected from the group
consisting of H, C1-Cg alkyl, C3-Cg alkenyl, Cy-Cg
alkynyl, C3-C7 cycloalkyl, and aryl substituted with
0-2 R33;

R32 is selected from the group consisting of C;-C4 alkyl,

30 C1-C4 alkoxy, halo, CF3, NO,, and NR3bRr3c;

R3P and R3¢ are each independently selected from the group
consisting of H, C1-Cjg9 alkyl, C2-Cjg9 alkoxycarbonyl,
Cy-C1p alkylcarbonyl, C;-Cip alkylsulfonyl,
heteroaryl (C1-C4 alkyl)sulfonyl,
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| RLIAOYR ()-4 | {&L0% (& ()- &10% ~] & ()- &L0%KX& ()-kal | | nmmyV6~ @
SI10& ()1 1 110 ()-1S1 109 (). SU10%>E ()- # ELMA0%E (s
L] &L () - 4 n" 000] pbpcpdpepx YNCBO 11 10 10 10f ; 10% () B%(
~s! 10%+& WVPIV18080 1006-+8&' () -!, s! 10%m&’ () - eppp>qqqr zY7N080|’<I /‘HSPS@IO
'109%+8& ()- ;s "109%& ()- ;s "109%& ()- s "109%& ()- :s "109B

& ()-1y&10%&' () -- g\&wﬁé#yg%% ogy%w%% 10T ffig;l%%g&aﬁh (s 1093G& ()

ps "10%& ()-'ts SSSSSSS~ 10%{(& ()-f

¢’ (10%C& ()-f hetevgasrl¢yrionyliofegerparyksulfonyl, and

(1 ég’/@w 16 */é& (%)f | %@?{@?8% §é(118§%1tdaab} é‘hhéﬁgﬁ/ﬂ?sfa?id )a C%a@xdgc .Q e 10G 106G
0 - 9 ~ uvuyvv

“#&109& () - 0! #BE5GFRPR! ‘ﬁ #ﬁ’f@%‘ﬂ?&r{r %g‘bﬁélt“e 0-3r

N#&10%>8! ()a3éms%exe)c@a/m EheSywmoR xxByshatirgo of! CE%:E)%IWI()

~' #810%>& () - 01D #8108 )hgig #@gg)/sgﬁea 0! 1" #&10% (& ()-0! 6 #&10%&’ () -

OByyyyyyy}[<}[90 5100 ()~ 1 0 +STOV! 0) 2{S10v& () - @ +S10%: ()- @

+S10% | & (R @51%%93‘5&!51’?“2H‘Ezgiﬂ’ipzﬁ:‘zm‘@?ﬂm UG ()-1"f&L0WX X & () -

10 10 10fS; 1ow&hg,)ar&kgz10@/§edlb 53@9&@()eg—q;zaféwa{m&1@w'
109 ()-' Y 109 1% (0 )

10%"& ()-' I F: ioﬁ%é?’) °P%'0F 7100y 28 L5 Wﬁ"’ro|\|d| ZX9 @ !

&slocy@xp( ) 19y COYR jpLkpayatbosyLyxy@kyIBHEEs’ (

10968 ()-1y@ 10 -
I~4100/«(&)() S it %%é%%ﬁﬁm@hmyl i‘B’d/@G& ()- @) 1098 ()-' 10%E& () -

+}0} 1} 2} 31 >} J} YFp@ Iallkpxwgaib%g’&al(‘jﬂ@ﬂylocyﬁ& ()-10%& ()-9%$109%& ()- 10G
10G 10G@ 1096 C% ¢1d kevcioXbk@Ecarbonyloxyalkyloxy

111 gL0%& () - & &151)%0@,:1@511;(3}9@;&!@ Jy%ﬂéig‘:&)"' | P@ L$10%& ()--!i @

L R () - -
13&28{&@)'@'}5 &)1((9)%)@1c( ryglpakkowyearpgnglaléydapypl & () - &~ &10%p& () - & &10%&
() - & H@ 105; 1! g %0l b)y 3 bIAPIR kyTc3Y, F10% & () - 10% & () - 810% & () -
105 105~WUBH@
Cg-C12 arvloxycarbonyloxyalkyloxy,
Cg-Ci1o arylcarbonyloxyalkyloxy,
Cs-C1p alkoxyalkylcarbonyloxyalkyloxy,
20 5-(Cs-Cip alkyl)-1,3-~dioxa-cyclopenten-2-one-yl)-
methyloxy,
(5-aryl-1,3~-dioxa~cyclopenten-2-one-yl)-methyloxy, and
(RS@)HN- (C1-Cy0 alkoxy)-;
R3@ is selected from the group consisting of H, C1-C4 alkyl,
25 aryl{C;-C1p alkoxy)carbonyl, C3-Cjpo alkoxycarbonyl, and
C3-Cg alkenyl;
n is 0-4;
a is a single or double bond, with the proviso that if a is
a double bond, it is not simultaneously substituted

30 with R3 and R4;
said process comprising:

contacting a compound of formula (VI):
35
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100 @ %0%' & ()-31112° %0%0& ()-31!" %0uB8& ()-31!" 940%& ()-311\-"
YE0%UCCE () - 31! %40%5& ()-31~{Y7

10! 1"y 109%& ()-31!"y' 109%3G& ()-31!y' 10%& ()-31! %40%m& ()- 10/ 2 May 2002
10% & () -  wksi¥ooo . . PCT/US98/21050
101ty 109%& ()-311~y' 10%& ()-31!6"y' 10%p& ()-31'y y' 109%& ()-31! y' 10%
& ()-311"y' 109& ()-31;{\: 10!'!t!y10%& ()- ml0%& ()- 10 10 10;

109&' ()-1}y' 10% z z& ()-311t"y' 10%& %)-3 BzY7{\ g2 0!RY f. (1090)9) & ()-,
~ . (10%>& () -, ! f. (10% :'%)-, > f . B1QO - N {1098 () -,

f.(10%L& ()-,wxXvB7 101 A‘ . . , i
P& () -, 1 f. (1090vove () -, ;

Sz X6NB7 HN N—O
10!!‘y"10@@0&f()-1!a‘y"10%&'()-1!‘y"10%ZZ&'()-1!y"10%CC&'()-1%10%&N33-y!@&0
%&' () -ygzXewmB7 . .
1&&}‘ytiO?MM&egé%gLéyr}Q?&Lg%;l!‘y;i???f();i!gé}???ifé-l!‘y"10@6'&f()-1‘y"1
80%52&' (? Y Wﬁ%"f??d HoFR éf}oqis;zio%; ?{Q?E Wi Y7
100! “fs” III.B% jR|§ g;:;isél-édtsél'dl.m&'tb% t_:y!rbf;-g" Qg%i!&t:(r%g ./df " %6?3!“3?53%# I"fs"1
10% & ()-1y 15" 1008 R () Fé’y‘fél%%ig?&: B oR e ()1 awsoy
101t f' 10983& () Perfiueragbigry,) Gy plhevyl ()CorLe pLEPYEBL ¢3-G12! f' 10% " &
109 ()11 L0 (o 2o L0 e g OO e oty ag a2ty 10w
& ()-22/jH 10@@1Q6 Ak Ech Lol drh AW ol ) affidhy &L 221y 0
1! F 10WVE& () - z2LBSt O8I (Wit I0E®/REE) - mLO%& () - @10%& ()- 10 10/ %w3H: )
R6C is selected from the group consisting of H, halo, CFj3,
CN, NO,, NR6AR6e, C;-Cg alkyl, Cy-Cg alkenyl, C3-Cii
cycloalkyl, C4-Cj1 cycloalkylalkyl, aryl, aryl(Ci-Cg
alkyl)-, C1-Cg alkoxy, and Cy-Cg alkoxycarbonyl;
15 R6d and R6€ are independently selected from the group
consisting of H, C3-Cypo alkyl, Cy-Cip alkoxycarbonyl,
C2-C10 alkylcarbonyl, C1-Cip alkylsulfonyl, arvyl,
aryl{C;-Cig alkyl)sulfonyl, arylsulfonyl,
heteroaryl (C;-C4 alkyl)sulfonyl, heteroarylcarbonyl,
20 heteroarylsulfonyl, or heterocarylalkylcarbonyl, wherein
said aryl and heteroaryl are optionally substituted
with 0-3 substituents selected from the group
consisting of C1-C4 alkyl, C1-C4 alkoxy, halo, CF3, and '
NO2;
25 R7 is selected independently from C1-C10 alkyl or aryl
substituted 0-3 R’72; and
R72 is C1-Cjo alkyl;

with hydrogen. under a suitable pressure in the presence of a
30 hydrogenation catalyst to form a compound of formula (I) or
a pharmaceutically acceptable salt form thereof.

7. The process of Claim 6, wherein the compound of.
formula (VI):
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10! " F"109%QQ% () -z2! ~ F'10%>& ()-z2! ~ F'10%>& ()-z2!  F"10%6C6& ()-2z2! "F'1
0UCC&. ()-2z2! " F'10%. L& ()-z2~_@ 10! " F"YF 10@&&f()-II10@&|&T()1ﬁ“Q04b6§()- 10
10 10; 109%&' ()-'1 F"109%& ()-z29\ 7wWJ3~ @ 10! (10%\ 7\ & ()-*!|" (109%& ()-*!"
(109& ()-*MOooyBedk' ()-*! ~ (10%& ()-*'~ (109W\&' ()-* {\= POIIUSIYDIFXR’ () -
mMo% & ()-!S&10% /& ()- 104| 104| 104|f;10%| & ()-!'x (109%&k ()-*' 7TxzY:{\=
10|> 10% & () -

" f 10%wW& ()-'flO%&'()-|>L10°/%%&'()-'JLlO%&'() 10% & ()-1)zX6{\=

101 1)y"110% /& ()-! (y"!109%&4() - 10‘V (;)-'Eﬁ%&'()-Flngl W R & ()-1hT10%0 g &
()-)>F]}[<1= 1 10/ S; 13@&N() - ! k—*, " TOMREORSEA) - Ny " 10RF/ [/ & () - 3!t 8*
"109@/[/&T() 3&51096&f() y'I ,/ F

10/!'° S " 109N () -z2!' S *%l%&' & () Ol mMoY%&' @) -! yy&10%wWe' () -

10/ 10/ 71 \U3E= 1 N~ (VI)
!~‘S"10%&f()-22!~‘8‘ 10%&' ()-2z2!' XS "10% & ()-z2! 'S "10%& ()-2z2'% S ' 10%
z& ()-22!"S'10% " & ()-z2rwxyzzodY:

or a salt thereof is prepared by a process comprising:

5
contacting a compound of formula (IIT):

2 R!
,H R4\ R3 R
HO-N K N R®
\ @ o) o
HN N—O (IIT)

10 with an agent of formula Z-X, wherein:
X is fluorine, bromine or chlorine;
z is R®80;~ or (R7)3Si-;
R7 is selected independently from C1~-C10 alkyl or aryl
substituted 0-3 R’2; and
15 R7& ig C1-Cyg alkyl;

in the presence of a suitable acid scavenger in a suitable
solvent to form a compound of formula (IV) or a salt
thereof.
20
8. The process of Claim 1, wherein the compound of
formula (IV) or a salt thereof is prepared by a process

comprising:

25 contacting a compound of formula (III):
1
’H R4\ RS ﬁz R :
HO-N P \\//L\“/H
S 0
HN N—O
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1 1~$S10% ()- 10 10 10y;

109%& ()-!pS ' 109%& ()-z2!y' S ' 109%& ()-2z2!t S ' 109%& ()-z2su}[9dY;

<1~ @10%>& ()-2! @10%.L& ()-2! % @ 10%WNV& ()-2! @10% S S& %MEV 2002
109%&: () - 31Q¥@adhage6+: 10@ . . PCT/US98/21050_ .
1098 () -1 k@ 10%+8&' ()-2! k™ @ 10%+& ()-2!t" @ 10%4& ()-2!1 @ 10%& ()-2! @10
UCXCX& () -2kl 10@ 109 9%&10% & ()-1 ~&109%K& ()-1"3

1098& () - Y1 309R Ep- pyglaskng Jagerts kifa ipwhililalBPEO-OAWRE O)- RECORA YR () - !t

0/4 A0 Ly L ' 0 b/ &
T )

940% * &' () - Fmg@¥ ebﬂe\sogxgﬁglgq) omTDquppyougd of formula (IV) or a
T 109%VMVE () dARE1IeMBRERLE. () -"Y10% & () -1 ml0% & ()-~_>0!'!!
.10%&'()BFnﬂ0@ﬁ&f()-!!f&lO@&r&f()- 10/ 10/ 10/S;

10% & ()=S10% & () - @Q.i w4~_>0! OF310%h& ()-s 10%t& ()-! 10%t& ()-!
109& ()-!'109 | &h()Thx19$®¢@$$)a¢c©ﬁﬂ%930tb Claim 8, wherein:

Fat00g 1) - @‘3%%%”%/5“@54’& o 2 LS 100 ()- @, 1 10598 ()1
+MLO% &'() Aolsloéiaé}‘( e“fqg’PC’rlo&f’%‘ ()-f1\
109 ()-f~\ ROD! i5! 362 {Qd |Erbhd@he) ghdup08@ < )stIMEOYE: () - 10t

10 C1-Cg alkyl substituted with 0-1 RIS,
Cy-Cg alkenyl substituted with 0-1 RIC,
C2-Cg alkynyl substituted with 0-1 R1C,
C3-Cg cycloalkyl substituted with 0-1 RIC, ]
aryl substituted with 0-3 RIC,
15 aryl (C;-Cg alkyl)-substituted with 0-3 RIC,
a 5-10 membered heterocyclic ring system having 1-3
heteroatoms selected independently from O, S, and
N, said heterocyclic ring being substituted with
0-4 RIC, and
20 C1-Cg alkyl substituted with a 5-10 membered
heterocyclic ring system having 1-3 heteroatoms
selected independently from 0,5, and N, said
heterocyclic ring being substituted with 0-4 R1C<;
R1C is H, halogen, CF3, CN, NOz, C;-Cg alkyl, C-Cg alkenyl,

25 C3-Cjy1 cycloalkyl, C4-Ci1 cycloalkylalkyl, aryl,
aryl{C;-Cg alkyl)-, C;-C¢ alkoxy and Cy-Csg
alkoxycarbonyl;

R2 is selected from H or C;-Cig alkyl;
R} and R4 are H or C;-Cg alkyl;
30 RS is selected from the group consisting of hydroxy, C1-Ci0
alkyloxy, C3-Ci11 cycloalkyloxy, Cg-Cig9 aryloxy and Cy-
Ci11 arylalkyloxy:
R® is selected from the group consisting of H, CF3, CF2CF3,
CF2CFyCF3, CFaCFoCFCF,, C1-Cg alkyl, Ci-Cg
35 perfluoroalkyl, Cy-Cg¢ alkenyl, C3-Cg alkynyl, C3-Ciz
cycloalkyl, C4-Ci;1 cycloalkylalkyl, aryl(Ci-Cg alkyl)-,
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L-lO%&f()-' of & 109 10! ,I . s
10% " & ()-L tlo%f‘ &*%égtfwgﬁ"g‘%t‘qio%f%‘% ONS59R( P Ba@thk (GEawaBPE: 0! .
10 10% & () 109€K& 1@@2-9 ) -CiSCRO%ALRYL) -C3y® alkenyl, C3-Cia
10% 1 & (g9 - 10% ):1&)&@1@“16 @yclo 1
10% & ()1 +" 10%/vg 4 fO%k 2k 00/@ ﬁa a* al ToNRcEs () -
y#! 109%& () - ocavwai-ky b @@H@%)@EG%IJ& a(f)d £z -¢poglkoxyca Honyl;
u& ()-!- V&O%ﬁl@aﬂ& -ROHLQYE (nadB&iachatly sl:@.ecl@d@fcb&&iﬂ&gr&p &0&10%
consisting of H, C3-Cjg9 alkyl, Cz-Cip alkoxycarbonyl,
Cy-Cig alkylcarbonyl, C1-Cyg alkylsulfonyl, aryl,
10 aryl(C1-Cip alkyl)sulfonyl, arylsulfonyl,
heteroaryl (C;-C4 alkyl)sulfonyl, heteroarylcarbonyl,
heteroarylsulfonyl, or heterocarylalkylcarbonyl, wherein
said aryl and heteroaryl are optiohally substituted
with 0-3 substituents selected from the group
15 consisting of C;-C4 alkyl, C1-C4 alkoxy, halo, CF3, and
NO2;
n is 1;
a is a single or double bond, with the proviso that if a is
a double bond, it is not simultaneously substituted
20 with R3 and R%; and

X is chlorine.

10. The process of Claim 8, wherein:
X is chlorine;

25 R® is selected from the group consisting of H, C;-Cg alkyl,
C2-Cg alkenyl, C-Cg alkynyl, C3-C7 cycloalkyl, C1-Cg
perfluorocalkyl, C7-Cip arylalkyloxy, C3-Cg alkyloxy.
aryloxy, aryl substituted with 0-2 R6C;

R6C is H, halogen, CF3, CN, NO;, NR6ARrée, C;-Cg alkyl, C2-Cg

30 alkenyl, C3-Cj1 cycloalkyl, C4-Cj1 cycloalkylalkyl,
aryl, aryl(Ci1-Cg¢ alkyl)-, C1~Cg alkoxy, and C3-Cs
alkoxycarbonyl, and

R6d and R6€ are independently selected from H, C3;-C1g alkyl
and aryl.

35
11. The process of Claim 8, wherein:
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Rl is NHR1?Z;
Rl@ is -C(=0)O0CH;(CHy)2CH3 or 3,5-dimethyloxazol-4-yl-
sulfonyl;

5 R? is H;
R3 and R4 are H;
R5 is methoxy;
Ré is CHj;
n is 1;

10 a is a single bond; and

said suitable solvent is acetic acid.

12. The process of Claim 8, wherein the compound of
15 formula (III) is prepared by a process comprising:

contacting a compound of formula (II):

RS R2 R1

R4'\ N\/Hr RS
N=C \ a

O O
N—O (1T)

20
with a salt of hydroxyl amine in the presence of a suitable
base to form a compound of formula (III).

13. The process of Claim 12, wherein said salt of
25  hydroxyl amine is hydroxylamine hydrochloride.

14. The process of Claim 12, wherein:

X is chlorine;

Rl is selected from H or NHR12;

30 R!2 is -C(=0)-0-R1P or -s0,-Rb;

R1b is selected from the group consisting of:
C1-Cg alkyl substituted with 0-1RIC,
C2-Cg alkenyl substituted with 0-1R1C,
C3-Cg alkynyl substituted with 0-1R1€,
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) -

##'&#O&lO%ﬁU&Cé)CﬂﬁﬁﬂﬁﬁKMhlSﬁbStltUted with 0-1RIC,
aryl substituted with 0-3R1C,
aryl (C1-Cg alkyl)-substituted with 0-3RIC,

a 5-10 membered heterocyclic ring system having 1-3

S heteroatoms selected independently from O,

S, and

N, said heterocyclic ring being substitutedwith 0-

4 RIC¢, and
C1-Cg alkyl substituted with a 5-10 membered

heterocyclic ring system having 1-3 heteroatoms

10 selected independently from O,S, and N, said

heterocyclic ring being substituted with 0-4R1C;

RI1C is selected from the group consisting of H, halogen,

CF3, CN, NOz, C1-Cg alkyl Cz-Cg alkenyl, C3-Ci1

cycloalkyl, C4-Cqi1 cycloalkylalkyl, aryl, aryl(Ci-Cg

15 alkyl)-, Ci1-C¢ alkoxy and C3-Cs alkoxycarbonyl;
R? is selected from H or C3-Cig alkyl;
R3 and R? are H or C1-Cg alkyl,

R5 is selected from the group consisting of hydroxy, Ci-Cio
alkyloxy, C3~Ci11 cycloalkyloxy, Cg-Cio aryloxy and

20 C7-C11 arylalkyloxy;

n is 1;

a is a single or double bond, with the proviso that if a is

a double bond, it is not simultaneously substituted

with R3 and R4.
25

15. The process according to Claim 12, wherein:

R! is selected from H or NHR1Z;
Rl2 is -C(=0)-0-RIP or -50,-R1b;
R1P js selected from the group consisting of:
30 C1-Cg alkyl substituted with 0-1RIC,
Cy-Cg alkenyl substituted with 0-1R1C,
Cy-Cg alkynyl substituted with 0-1RI1C,
C3-Cg cycloalkyl substituted with 0-1R1€,
aryl substituted with 0-3RI1C,
35 aryl(Ci1-Cg alkyl)-substituted with 0-3RIC,

a 5-10 membered heterocyclic ring system having 1-3

heteroatoms selected independently from O,
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() - ? . 0 ") - 0 () - A& ()-- " W& ()--
10% & ()~ " 10% & ()- LV [SORRE o oFThoms r6tnd Dol sl ch 007
, 210%r p& () - flO@ﬁ&J{)Ruﬁlemﬁ&'()-g 0 10%& ()-gK| [ NA4010' 10' 10" f;
10% & ()- 7 °, z18Med h1kd1, 2d0deEedbed Kvitiz BOWK10) mefibered
0,z109%2Y2& ()-Q [: NAA010 ' 109k () - , .

heterocyclic ring system having 1-3 heteroatoms
5 selected independently from O,S, and N, said
heterocyclic ring being substituted with 0-4R1C;
R1C is selected from the group consisting of H, halogen,
CF3, CN, NO;, C1-Cg alkyl Cy-Cg alkenyl, C3-Cii
cycloalkyl, Cy-C13 cycloalkylalkyl, aryl, aryl(Ci-Cg
10 alkyl)-, C1-Cg alkoxy and C-Cg alkoxycarbonyl;
R2 is selected from H or C;-Cip alkyl;
R3 and R4 are independently selected from H, methyl, ethyl,
propyl, butyl, pentyl or hexyl;
R5> is selected from the group consisting of hydroxy, Ci1-Cig
15 alkyloxy, C3-Cji1 cycloalkyloxy, Cg-Cio0 aryloxy and
Cy-Cr1 arylalkyloxy;
n is 1;
a is a single or double bond, with the proviso that if a is
a double bond, it is not simultaneously substituted
20 with R3 and R4, and

said salt of hydroxyl amine is hydroxylamine hydrochloride

or hydroxlyamine sulfate.

25 16. The process of Claim 12, wherein:
X is chlorine;
Rl is NHR12;
Rla is -C(=0)-0-CHjy(CHy)2CH3 or 3,5-dimethyloxazol-4yl-
sulfonyl;
30 R2 is H;
R3 and R? are H;
R5 is methoxy;
R6 is selected from the group consisting of:
H, C1-Cg alkyl, C7-Cg arylalkyloxy, Ci1-Cs alkyloxy,
35 aryloxy and aryl;
n is 1;
a is a single bondgd;
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"10%8& () - 418 |duiddble’ saMd, dOWy& dy1lani0is hydroMydmid® & () -
'1109%%& ()- 3 0% i‘ % "H& 10% & ()-:1_jopqr| obU40>

o8& 10% | #1 & () HEFTHEPE03® @Dos & ()- t310%+ n& ()- p310%H#& ()- 310%
& ()- T [theUsGm takBe Base 8l )seliec3@d Grof' the gro® Imsdsting$of:

C‘ S&I 10 &&I - “ 1 0 1 . 1 0 1 1 - .

o @@ & () et O R Gy P g A R,
V10988 ()- ° S&TRERPRLERE. AG>A| [ bUs0> @510%&& ()- 41098 ()
/1109%& ()- @ 10%R& ()- & 109&&' ()- | +Z10%&& () - AvU40> g@" 10% '

& ()
@ 1008 () 5 ot TOSRRETS SOt @ RO prion of G (L )

R R Rz R
HN A N\)},,RS
as
10 HoN \N’O © © (1)
or a phargaceutically acceptable salt form thereof,
said process comprising:
15

(a) heating a compound of the formula (IV):

) 1
2 R
H re. R §
Rkw AT
\ a
HN N—O 0 0

wherein:
20 R! is selected from H or NHR1?;
Rla js selected from the group consisting of:
-C(=0)-0-R1b,
-C(=0)-R1b,
~C(=0)N(RbP),,
25 -C(=0) NHSO,R1b,
-C(=0)NHC (=0) R1D,
-C (=0) NHC (=0) OR1b,
-C (=0) NHSO;NHR1D,
-C (=S) -NH-R1b,
30 -NH-C (=0) -0-R1DP,
~NH-C (=0) R1P,

(IV)
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| 10% & () - 102821028 g [: A410z& Y 3" 1096+ S& ()-f " 3"109%& ()-f
) 3 10%#E ()-f $ | 3 6 3"109& ()-f $  3"10% & ()-f

) * 0* W Z* { ZOA410z 3109% & ()-  110% & ()-
~* 37100 & () - f /H’\@%f y3"109% & ()-f Z* * *a*brn****yU410 L °
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R1P is selected from the group consisting of:
C1-Cg alkyl substituted with 0-2 RIC,
Cy-Cg alkenyl substituted with 0-2 RIC,
15 Cy-Cg alkynyl substituted with 0-2 R1C,
C3-Cg cycloalkyl substituted with 0-2 RIC,
aryl substituted with 0-4 R1C,
aryl (C1-Cg alkyl)-substituted with 0-4 RIC,
a 5-10 membered heterocyclic ring system having 1-3
20 heteroatoms selected independently from O, S, and
N, said heterocyclic ring being substituted with
0-4 RIC, and
C1-Cg alkyl substituted with a 5-10 membered '
heterocyclic ring system having 1-3 heteroatoms
25 selected independently from O, S, and N, said
heterocyclic ring being substituted with 0-4RIC;
R1C is H, halogen, CF3, CN, NOz, C;-Cg alkyl, C2-C¢ alkenyl,
C3-Ci1 cycloalkyl, C4-C13 cycloalkylalkyl, aryl,
aryl (C1-Cg¢ alkyl)-, Ci1-Cg alkoxy, and C3-Cs
30 alkoxycarbonyl;
R? is selected from H or Ci1-Cigo alkyl; .
R3 and R4 are independently selected from the group
consisting of H, C3-Cg alkyl, C2-Cg alkenyl, Cz-Cg
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VI '10% & ()-f 0 '10%gg& ()-f , 10%g& ~ LFt 10%& & ()- ,10%9&g& ()-!#S
109%s8&s&&' ()- 11l P]!—MYE[ G0 CY@Oﬁégfg&gepM aryl) &u d with

5 L10%&& ()- o' LI0Y §3&)- gLI0YD& ()- ' 109R&?& ()- f\2e2h222 313|[:vUW410

' s* : : '
sosiovans () 006l O e oot e 5P 6o, 2 O
$10‘V@J08/49&' ()- 109&920@8@11&@&9 HEQ%g &G&' ( ) NOS2 GHEDNRPER " : 0% e ()- (
&0% () ( ST0VARRaR() 21d “atth heRt sty erdered %ﬁ% bR gl ()
&10%4& ()-( t° f@mgng&l{ly et He o102 vk, |§z&§®e/@allem(6)ar
C2-Cy10 alkylcarbonyl, C;-Cip alkylsulfonyl,
heteroaryl (C1-C4 alkyl)sulfonyl,
aryl (C;-Cio alkyl)sulfonyl, arylsulfonyl, aryl,
10 heteroarylcarbonyl, heteroarylsulfonyl, and
heterocarylalkylcarbonyl, wherein said aryl and
heteroaryl are optionally substituted with 0-3 R3d;
R34 is selected from the group consisting of C1-C4 alkyl,
C1-C4 alkoxy, halo, CF3, and NOj;
15 RS> is selected from the group consisting of:
hydroxy, Ci1-Cig alkyloxy, C3-Cj;1 cycloalkyloxy,
Ce-C10 aryloxy, C7-Ci1; arylalkyloxy,
C3-C10 alkylcarbonyloxyalkyloxy,
C3-C19 alkoxycarbonyloxyalkyloxy,
20 C3-C1o alkoxycarbonylalkyloxy,
Cs-Cjp cycloalkylcarbonyloxyalkyloxy,
Cs5-Cig cycloalkoxycarbonyloxyalkyloxy,
C5-C31p9 cycloalkoxycarbonylalkyloxy,
Cg-C11 aryloxycarbonylalkyloxy,
25 Cg-C12 aryloxycarbonyloxyalkyloxy,
Cg-Cy12 arylcarbonyloxyalkyloxy,
Cs-Cyp9 alkoxyalkylcarbonyloxyalkyloxy,
5-(Cs-Cy10 alkyl)-1,3-dioxa-cyclopenten-2-one-yl)-
methyloxy,
30 (5-aryl-1,3-dioxa-cyclopenten-2-one-yl)-methyloxy, and
(RP@)HN-(C1-C109 alkoxy)-;
R52 is selected from the group consisting of H, C;-C4 alkyl,
aryl(C;-Cyo alkoxy)carbonyl, Cy-Cip alkoxycarbonyl and
C3-Cg alkenyl;
35 R® is selected from the group consisting of H, CF3, CF;CF3,
CF2CF2CF3, CF2CF,CFaCF3, C1~Cg alkyl, C;1-Cg
perfluoroalkyl, C;-Cg alkenyl, C3-Cg alkynyl, C3—C11
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alkyl)—, C1-Cg alkoxy, and C3-Cs alkoxycarbonyl;
R64 and R6€ are independently selected from the group
consisting of H, C3-Cip alkyl, C2-Cjo alkoxycarbonyl,
10 C2-C10 alkylcarbonyl, C31-Cig alkylsulfonyl, aryl,
aryl(Cy1-Ci1o alkyl)sulfonyl, arylsulfonyl,
heteroaryl (C1~-C4 alkyl)sulfonyl, heteroarylcarbonyl,
heteroarylsulfonyl, or heteroarylalkylcarbonyl, wherein !
said aryl and heteroaryl are optionally substituted
15 with 0-3 substituents selected from the group
consisting of C;-C4 alkyl, C;-C4 alkoxy, halo, CF3, and
NOy;
n is 0-4;
a is a single or double bond, with the proviso that if a is
20 a double bond, it is not simultaneously substituted
with R3 and R¢;

for a time sufficient, and to a temperature sufficient to

form a compound of formula (V):

3 2 R!
N R{~ R ﬁ R5
L Qe o) o)
‘RG)QN N—O
25 W

and (b) contacting said compound of formula (V) with

hydrogen under a suitable pressure in the presence of a

hydrogenation catalyst to form a compound of formula (I)
30 or a salt thereof.

18. The process of Claim 17, wherein:
said suitable pressure is up to 100 psi;
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| 10vesze ()PERIGaIGRE BT FrmAROEsEY Pjnutes to about 24

C110%8)188 (heufly;) z102) z10z) z f;10%) z& ()- (' ! 10%& ()-

("1 10% ()-yQQOR$R-RR| Z9vU410 ) CS, 10% & ()-!& S’ 10%5(3(&' ()- O
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1% to about 10% by weight; and

15 wherein an amount of a hydrogenation catalyst is from about
1% to about 30% by weight of compound (IV).

19. The process of Claim 17, wherein:
Rl is selected from H or NHR13;
20 Rl2 ig -C(=0)-0-RP or -50,-R1b;
R1P js selected from the group consisting of:
C1-Cg alkyl substituted with 0-1 RIC,
Cao-Cg alkenyl substituted with 0-1 RIC,
Co-Cg alkynyl substituted with 0-1 RIC,
25 C3-Cg cycloalkyl substituted with 0-1 R1C,
aryl substituted with 0-3 RIC,
aryl(Ci-C¢ alkyl)-substituted with 0-3 R1C,
a 5-10 membered heterocyclic ring system having 1-3
heterocatoms selected independently from O, S, and
30 N, said heterocyclic ring being substituted with
0-4 RIC, and
C1-C¢ alkyl substituted with a 5-10 membered
heterocyclic ring system having 1-3 heteroatoms
selected independently from 0,S, and N, said
35 heterocyclic ring being substituted with 0-4 R1C;
R1C is selected from the group consisting of H, halogen,
CF3, CN, NOz, C3-Cg alkyl, C2-Cg¢ alkenyl, C3-C11
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aryloxy, and aryl substituted with 0-2 RéC;
R6C is H, halogen, CF3, CN, NO,, NR6ArR6€, ¢;-Cg alkyl, Cy-Cg g
alkenyl, C3-C11 cycloalkyl, C4-Cy; cycloalkylalkyl,
15 aryl, aryl(Ci-Cg alkyl)-, C1-Cg alkoxy, and Cy-Cs
alkoxycarbonyl; and
R6d and R6€ are independently selected from H or C;-Cig
alkyl;
n is 1; and
20 a is a single or double bond, with the proviso that if a is
a double bond, it is not simultaneously substituted
with R3 and R4.

20. The process of Claim 17, wherein:
25 Rl is selected from H or NHR1Z;
Rla js -C(=0)-0-R1P or -S0,-r1b; )
R1P is selected from the group consisting of:
C1-Cg alkyl substituted with 0-1 RIS,
Ca-Cg alkenyl substituted with 0-1 R1C,
30 C2-Cg alkynyl substituted with 0-1 R1C,
C3-Cg cycloalkyl substituted with 0-1 RIC,
aryl substituted with 0-3 R1C,
aryl (C;~Cg alkyl)-substituted with 0-3 RIC,
a 5-10 membered heterocyclic ring system having 1-3
35 heteroatoms selected independently from O, S, and
N, said heterocyclic ring being substituted with
0-4 R1C, and '
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aryloxy and aryl substituted with 0-2 RSC;
R6C is H, halogen, CF3, CN, NO;, NR6AR6€, Ci-Cg alkyl, Cy-Cg
20 alkenyl, C3-C;; cycloalkyl, C4-Cj1 cycloalkylalkyl,
aryl, aryl(Ci-C¢ alkyl)-, Ci1-Cg¢ alkoxy, and C3-Cs
alkoxycarbonyl; and
R6d and R6€ are independently selected from H or Ci1-Cig
alkyl;
25 n is 1;
a is a single or double bond, with the proviso that if a is
a double bond, it is not simultaneously substituted

with R3 and R4;
30 said suitable pressure is up to 100 psi;
said hydrogenation catalyst is selected from the group
consisting of palladium on carbon, palladium hydroxide on

carbon, palladium on calcium carbonate and platinum on

35 carbon;
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said sufficient time is from about 10 minutes to about 3

5 hours;

wherein an amount of catalyst loaded on carbon is from about
3% to about 5% by weight; and

10 wherein an amount of a hydrogenation catalyst is from about
3% to about 7% by weight of compound (IV).

21. The process of Claim 17, wherein:
Rl is NHR12;
15 Rla is -C(=0)-0-CH; (CHy)2CH3 or 3,5~dimethyloxazol-4yl-
sulfonyl;
R2 is H;
R3 and R4 are H;
R> is methoxy;
20 R® is selected from the group consisting of:
H, methyl, ethyl, propyl, butyl, pentyl, hexyl, C7-Cg
arylalkyloxy, aryloxy, Ci1-Cs alkoxy and aryl;
n is 1, and

a is a single bond;

25
said suitable pressure is from about 20 to about 50 psi;
said sufficient temperature is from about 50°C to about
120°C;

30
said sufficient time is from about 10 minutes to about 3
hours;
said hydrogenation catalyst is palladium on carbon;

35

wherein an amount of catalyst loaded on carbon is from about
3% to about 5% by weight; and
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wherein an amount of palladium on carbon is from about 3% to
about 7% by weight of compound (IV).

) 22. A compound of the formula:

O’ N\/l\"/OCH;,

HN; C \:N -0 ©
(III-i)

and salt forms thereof.

10
23. A compound of the formula:

o)
o NHC(=0)O(CH,);CH,

HsC™ ~O-—N’ N\/S]/OCHs
HN; C \:N o © O

(IV-i)
15 and salt forms thereof.

24. A compound of the formula:

4 NHC(=0)O(CH,),CH,

0N N\/IYOCH;;
H3c/l*N’ C \ /oj 0 O

and salt forms thereof.
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