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PROCESSES FOR PREPARI NG 3- BENZAZEPI NES FI ELD OF THE

I NVENTI ON The present invention generally relates to

benzazeplnes ‘and sal'ts thereof which can be useful as

serotonin (5-HT) receptor agonists for the treatnent

of, for exanple, central nervous systen1disorders such

as obesity. FASKEREAFORPRIHERRINENBERY, Sar0

(5-HT) neurotransm ssion plays an inportant role in

numer ous physi ol ogi cal processes both in health and in

psychi atric disorders. For exanple, 5-HT has been
|icated in the regul ation of feeding behavior. 5-HT

anhgggéﬂﬂ%ﬂgﬂﬁmBﬂm%rk by inducing a feeling of fullness

0rTlﬁa%rbs%ﬁtylm?eﬁtl@rﬁgén@ﬁllgtré?z?c@s Brddefibs MAGnERNREtEEbOME GReparation of 3-
are consuned een shown that a stinulatory
benzagepines ﬁnq)qaltgthmofb\ﬁhlglh@n@pwseé:ul,aég’eécﬁglglp (Spﬁ-lﬁ%/rgc%)ﬁpr agonists for the treatment
of, fol SRADIAAI A o byithR dfsBRibl QhchQb ofBE.Ng and in the

antl-obe3|ty effect of dfenfluramne. As the 5-HT c

receptor is expressed in'high density in the brain
BACKURGEONY deEQNwmilmst ructures, extrapyram dal

pat hways, thal anus and_ hy othalanus i.e, PVN and DMVH,

an%fr%w@a @nﬁ%ﬁfwﬂgﬁwwww P&qyé AREPOFRE %18 Jn imerqug physiological processes

both &%ﬁlﬁﬁ%@n |p§&chﬁ%ﬁcdﬁd’é§de¥sy FOY exa@ipRPS M hab Beéﬁqmpﬁba%daih the regulation of
sues, a_selecgtive 5- C. receptor_agoni st can

feedl%?eéa@?rf &1l eeligigd écafVérkalm indesingss feglingorfrfplineay %satlsty iy cating stops

carlieK BRE Kl cATbrie8 a8d EorQ@VBEING B the¥ SHOWR QB ot diMRuldtsM AHSESE 5-HT on the
and susceptibility to seizure. Thus, .the 5HT receptor

SHT¢ ée%@ebahy%@ulllasor%ntv@iq ingthe spitend of eating: a1l ingthe@pti-phsity effect of d-

fenfldr¥ind." Q@ttﬁmﬁHTQf reGdpRstif }éxpr&§éﬂc1h|}ﬁéhr dléﬁmtyaﬂdthoo%ﬂﬁ{ (notably in the limbic
di sorders. Benzazeﬁlnes have been found to be

structyigy, ﬁ%%%pyraavdaﬂ Prihoss: heltmp a9 hyprihalamsi i efR\e end ML gndgpredominantly

.in thercﬁ@’éﬁlll%@{ gﬁﬁ@ isteX reddeinl IWHeW&I i® aﬁs@ﬁ@n %e@ri)ﬁeral thdsuds, a selective 5-HTyc

Ser 0/ 479, 80 and U.S. Ser, ‘each
recepiof agpist an & ¢ et Pirircetnd et obvlty aestehde, ﬁﬁﬂ*zcn §nockout mice are

overvRibht vathy togn MO BIRPEISMSY NHnhedukEphiilile® §@uRs. Thus, the SHT,c receptor is
benzazeplnes have been r%ported and typically involve

recogaizeftAs yTelleaSFRPIH FiCARIOSEIEPHTPIge Heirae of Obapanpsipligtric.iagd other disorders.

bui-BénzaRpRed 10 b&h fAINdAE b6 AEnRtsU ik ﬁh@é FECE];}&I andShow effectiveness at
capabl e of cy cI|Z|ng to formthe fused
v}

reducige ‘lbﬁsétyki’éﬁﬁlﬁlfbﬁlio#és f:&:8-3) it Pese: W@%@ﬁ%%.%g\b 10/410,991,

each @f‘ hhicRtie] bidfe8 Shetdle b Aéferdfi@ 153&06&1{%@8' nNMne?ousSS/'hthetlc routes to 3-
80 and U.S, Ser. 991 as well

benzamn}es g'tweaqeen 1epeyted and typm]é)mnvolxggphengl—coa}@gnn@qrfuag @gterlal upon which

is buiRtlan amihe! srahed QRtain ain 34t iskdpable c)%gﬂizm@lto forrgt&,afﬁbe‘a 7-member ring
Process Research and_ Devel opnent,

of theghenzgpepie s ypth ProRibbenRgR AR aﬁedmesbw aﬁ@frare ve isported in U.S. Ser.

No. 6@/39582802and e, Sepmpﬁmmmlas welDR IR 6 a?r%f%ﬁSJ Bes£21%h, 5, 169; Orito
nment '186; Kuenburg et ali

|
et al. @@%ﬂ%@iﬂ?ﬁ’gee@siws@aﬂéﬁ ShigrrsReresphesearch aubjevelgpment, 1997, 1,359;
Drapeft €Pal., BREDMHIP - 08ss Rbseardh ak@ﬁevegﬁﬁ‘zmn 11@9 22 135 (Drhper 8741., Organic Process

Neuneyer et a Med.
Research and Development, 1998, 2, 186; Kuenburg et al Organzc P; ocess Research and Development,

1999, 3, 425; Baindur et al., J. Med. Chem.,1992, 35(1), 67; Neumeyer et al., J. Med. Chem., 1990, 33,
521; Clark et al., J. Med. Chem., 1990, 33, 633; Pfeiffer et al., J. Med. Chem., 1982, 25, 352; Weinstock
et al., J. Med,Chem., 1980, 23(9), 973; Weinstock et al., J. Med. Chem., 1980, 23(9), 975; Chumpradit et
al., J. Med. Chem., 1989, 32, 1431; Heys et al., J. Org. Chem., 1989, 54, 4702; Bremner et al., Progress
in Heterocyclic Chemistry, 2001, 13, 340; Hasan et al., Indian J. Chem., 1971, 9(9), 1022; Nagle et al.,
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521; Cdark et al., J. Med. Chem, 1990, 33, 633;
Pfeiffer et al, J. Med. Chem, 1982, 25, 352;
waoiastaek et al, J. Med Chem, 1980, 23(9), 9FGI/US2004/019279
TetraNl-5YSE 655, ﬁiooaJrL, 3@11 Nesiart meJ o@éﬁem 28189) 52, 9?951) and Deady ctal.,
Chunpradit et al, J. . 1989, 32, 1431
Cheme’ioc erkip Traysf, I%ﬁe?ﬁz 1989 54 ' 4702, Bremer et aI
Pr@ﬁ&%ﬁeé tB 31'E5|°e£z%£é?)ﬁﬁé§laﬂdcreﬁéﬁ %Iﬁ%crums a%%ﬁerte}igpé %%&t al.,, J. Med. Chem.,
ndi a
1986, SR St DBl SO heer okt a0 JBR: Ger. Ofen,

34182% 21JNin§85 ﬁ'?%“ Chey 28985, 5@ 7455%) Patan&s ety aehd 8l015,639; Synthetic

Chem Soc, Perkin Trans. ‘O Rer routes

Com”t“(’? é%%r(ﬁa@ép? pedbediat 198p a‘ffe85i7erﬁ?@’fﬁf@sD%lg@mrléigélﬂtbéd@”kw Hokoku,
1979, 9@ Maﬂd:h%zcai&fhérmab@ﬂcaz@mmn 1953883, 2?@J1&Q‘bhe;§%oc 1970, 92, 5686;
g: 500194; Tetr ahedron Letter
J. A3y, Soen, 196,59, 656 1 Ao LAt Soa A8, 5 M Crarisye. 1967, 89, 1039;
and Cgr%etglh%or MNRB5CheOLetfeds3;1993, & 30pat . Nos. 4,957,914
5, 015, 639; Synt hetic Comrun., 1988, 18, 671;
Tdp Vil @ﬁ gropdigrdemend forsompoyndr Eorj the tresimeptiof disorgan uplated to the 5-
HT>¢ K@&Kﬁblﬂ' K QK motd EficiedP rowflck- fr 3-GhiBRe gﬁ&l:-s &re needed The processes and
har maceutical Bulletin, 1975, 23, 2 Chem
compeelés depgrsd hepin hslpgipet these Apd othasdssoc, 1968 90 6522;
J. Am Chem Soc, 1968, 90, 116; J. Am Chem Soc,
967, 89, 1039; and Chang et al., Bioorg. Med. Chem
SUMMR%@TI@WENT% I'n view of the grow ng demand for

c OI"IEEMB&?:seg Qhd tiernicd Rk e Nhe 3fresgﬂtsi‘ﬁ{/é§ﬁ5§ afh@R0int @e preparation of
recept or, new and nore efficient routes to

fherapsmafe%gf%& Epithrcteeatnent oguerbelaxiyiof S lomediated disgiders. ieh suplesity and other
centraqjggregdsig hgE&Rkdy. hel p neet these and ot her needs.
SUMVARY OF THE | NVENTI ON The processes and
i rﬁhe PFRSEIE Hvertiop providles, e ik 2 RrARFEToT BRPaAng 2 Garapqynd pfFormula I:
the preparation of therapeuticragents for the
i s R3f medi at ed di sorders
such as obesity and ot her centr nervous system
[ A prow des, inter alia,
a process for prepari Formula I: R2 R5
or salt formthereof, ; #wR1R2 is C-C
alkyl, -CH-O(C - Ckyl)‘ O)O(C Calkyl)
-C(O NH-(C C alk
R, and R6 are eac
al kyl, C-C al kenyl ,

or salt form thereof,
wherein: ‘

R'is H;

R? is C;-Cy alkyl, -CH,-O-(C;-Cs alkyl), C(0)O-(C-Cs alkyl), -C(O)NH-(C;-C; alkyl), C;-C,
haloalkyl, or CH,OH;

R*, R, R®, and R® are each, independently, H, halo, C;-C; alkyl, C,-Cs alkenyl, C,-Cs alkynyl,
C5-C; cycloalkyl, C;-Cy haloalkyl, hydroxy, mercapto, OR’, SR, alkoxyalkyl, C(O)-alkyl, C(0)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'®R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl
and heteroaryl can be substituted with one or more substituents selected from C,-Cs alkyl, halo, C;-Cg
haloalkyl, and alkoxy; or R* and R’ together with the atoms to which they are attached form a 5- or 6-

member heterocyclic ring having one O atom;
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C -C cycl oal kyl, C -C hal oal kyl, hydroxy, mercapto,
OR9, SR9, alkoxyal kyl, C(O-alkyl, C(O O al kyl,
W@t@phi1zd kyl., _hydroxyal kyl, NR RL , CN,NO, PCT/US2004/019279
h qtemqw&re aiclﬁylhdepaﬁdéhﬂy, gr hdle iR @lk%éi Cz-ﬂgﬁkéﬂyl" c%-@lg 8licynyl, Cs-C;
aryl and heteroaryl can e subst
cydozﬁl@flecxs@sd@%qa{% ﬁlakg%&vlebxdé%w ?Qﬂv}fa@fyl @@P%lkyl HQ?)BIH iyl cor
hydroR@lI8R| K kP2 an@ RY t8dekfeXWith BE cdffortdiéin RowhiOIOE 5)h§r5 attdchdll fbh€a C,-C,
atons to which ey are attached form a or 6-
cydoﬂﬁﬂﬁgwpheterocycllc ring having one atomR and R are
quhand'ﬁmﬁg @meiﬁgéphdelﬂly, hahd, C(;‘C'g i @/ s algenzpcz-cg alkynyl, C3-C;

C I al oal l¥
cycloaémoc)‘(lﬁ h@iﬂalkyh%ljp)@lﬁé(yl d@xyaﬂ@ralkyt@@@ a]lq(ly,p(O)NH -alkyl, or
hydrog)(a@ywd'r aPloMll R%QEgeEE R iha bdeidn atéh tRvRBIkhE) 40 8@dch& form a Ci-C;

h the carbon atomto which they are attached form a
CYCIO@SLIS‘PUEyCI oal kyl group; R and R are each,
I nﬁepﬁr@e@gtdl%ﬁl dichﬂJem s a ﬂééh% 633-@I cﬁloaikiﬂecytg ha%an&l aralkyl,
alkyny cyc oal kyl, al koxyal kyl’,
yhetergagylaligfliqyal 1ylc( 0) o aI kyl, C(ONHalkyl, or
hnﬁ? amﬂl A&y Eacholhdéﬁelftféﬁ’tlyRHg oget me}n wc;hlmehﬂ QﬁCﬁQK‘yn@f eLac,
re attached form
cycloﬁ%@—cgﬁlqagﬁyharaggl eyl p%g,qoarybh@eraw)@}{vl or ztl;lyt ogRK Wﬂ,}{” together with
the N GomGo GhEdhARdykYd attabhed orMal RREsYdlic rﬁ?al kyl, aryl,
het eroaryl, heteroarylal kyl, or al ; R10 and R11 are
compiisipgyeasting a GeRRRYAd P&Formpa@ C al kyl , Q C alkenyl, C-C
al kynyl, C -C cycloal kyl, C - ChEhaI oal kyl , aral kyl,
aryl, heteroaryl, het er o& I, or @llyl, or RO
and R11 together with thg #ich they are
attached form a heat‘e ' I Si '

conmpound of For nmulg
present invention further
preparing a conpound of orR8alt form
thereof, wherein: Rl is alkyl; RRis C-C
alkyl, -CH-0O(C-Calkyl), Q0O (C -C alkyl),
-C(ONH(C-Calkyl), OH C

provides a\process for

with a reducing agent optionally in the presence of a Lewis acid for a time and under conditions suitable
for forming said compound of Formula I or salt form thereof.

The present invention further provides a process for preparing a compound of Formula II or salt
form thereof,
wherein:

R'isHor cl-ég alkyl;

R? is C,-C; alkyl, -CH,-O-(C)-Cs alkyl), C(0)O-(C;-C; alkyl), -C(O)NH-(C;-C; alkyl), OH, C;-
C, haloalkyl, or CH,OH;

R3, R% R’, and R are each, independently, H, halo, C;-Cs alkyl, éz-Cs alkenyl, C,-Cs alkynyl,
C3-C; cycloalkyl, C;-Cg haloalkyl, hydroxy, mercapto, OR’, SR®, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'YRY, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl
and heteroaryl can be substituted with one or more substituents selected from C;-Cg alkyl, halo, C;-Cs
haloalkyl, and alkoxy; or R* and R® together with the atoms to which they are attached form a 5- or 6-

member heterocyclic ring having one O atom;
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C haloalkyl, or CHOH, R, R4, R, and R6 are each,

i ndependently, H halo, C-Calkyl, C-C alkenyl, C-C
wa@bkdognyd179 C - C cycl oal kyl, C C hal oal kyl , hydrP&EUS2004/019279

n'ER7Calﬂ:IlQ7b al@laach 2% en@én{q?)fyahlk,y(tlrchﬂ@) @ldgmken 1, cz-c:8 aledl Cs-C,

e T o L T T IO T I o

hydrcﬁ&a/lkylﬂﬂd{”ﬂz&lﬂﬁﬁﬂotﬂgétﬂler &R e adubsbntie iveldh Vldefr BreQRE:hEd form a Cs-C;
1"&46 substltuents selected fromC -C al ky halo, C -C
CyCloR , and al koxy; or R4 and R5 toget her with the

at mndl'&s"mleﬁéh tnh@pén@dhﬂy,a{ hale r@msfaMym@cﬁalk&[yl & c8 alkynyl Cs-Cy

cyclog Srph@ier o8 Yficox 11{yh?19q{g%\é Q-1 G- alkgl CEOINERa Y1 or

hydro&klME}ﬂydr,RSQnd @Sbatbgemy kvith €hechrb6ly £tbia @b Witich t}Qy at@ attached form a C5-C;
oal k al koxyal kyl, hydroxy, C(O) -al k
°y°°% {kyl C(O NH-al kyl, or hydroxyal kyI "or Rand R
t qg"at HecC,-gi ztllayll @,ecgcaalfebgncf':\cgcmyﬁqpl @tlcs:lsycldaﬂw @q-@g haloalkyl, aralkyl
I ttached for ﬁ cycl oal kyl group; R and are
aryl, heterparyl; Betes halo, C -C alkyl, C - c

al }kléﬁl)d R” ﬁee&h@inﬁé’ﬂéﬁdlentlﬁ;}f @lcy glkpat kil alkéﬁyr €,-C; alkynyl, C5-C;

| cyclo%&g)o % gq tk'agﬂ ﬁ(y&:dlmu(éql Q‘)e’ fie oala h%@@%{@g?@ pllyl,cgr RR ang g.llFQogether with

the Nta@@etoheichthdyird iRl rtepstyéle gl ch they are

attached forma al kyl group; RO is H C-C
°°“’P8flﬂ%ﬂfea°”ég a@O’ﬁP%@gﬁf&f@Xﬁéﬁal kynyl, C -C cycloal kyl, C

- C hal oal kyl, aral kwl®, aryl, heteroaryl,

het er oaryl al kyI or lal lyl; RlO and R11 are each,

[ ndependent I %4 H C alkyl, C-C alkenyl, C-C

al kynyl , ; -C haI oaI yl, aral kyl,
aryl, het er oaryl z kyR or [jl lyl, or RLO
and R toget her are
attached forsa . L reacting
a conpound of* FornmulJa I11: Q3 R INR or salt form

t hereof, wherein: LJis ihgio,
-C t hi oal koxy, C -CRgcyI xy, =080 R, or i(R) ;

or salt form thereof,
wherein:
Lis hafo, hydroxy, C;-Cs alkoxy, C;-Cg thioalkoxy, C;-Cg acyloxy, -OSO,R, or
-OSi(R%)s; :
R is C;-Cg alkyl, aryl, or heteroaryl each optionally substituted by one or more halo, cyano, nitro,
C1-Cy4 alkyl, Cy-C4 haloalkyl, C;-C; alkoxy, or C;-C4 haloalkoxy;
R’ is C;-Cg alkyl;
with a cyclizing reagent for a time and under conditions suitable for forming said compound of Formula
IT or salt form thereof.
The present invention further provides a process for preparing a corﬁpound of Formula I or salt
form thereof,
wherein:
R! is H or C;-Cg alkyl;
R? is C;-Cs alkyl, -CH,-O~(C;-C; alkyl), C(0)0O-(C;-Cs alkyl), -C(O)NH-(C;-Cg alkyl), OH, C;-
C, haloalkyl, or CH,OH;
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Ris C-Calkyl, aryl, or heteroaryl each optionally

substituted by one or nore halo, cyano, nitro, C-C
wabkdoglo191®@ - C hal 9a| kyl, C -C al koxy, or C -C PCT/US2004/019279

hags Oﬁ“ ‘T@X ¥nd 13 " éaCE mo@pél'd&%iy; HMald) c@cgm&l% &l- @%ufeﬁﬂg@ptg alkynyl,

for’ tine an under conditions §UI a or

Cs-Cy sml@allcyérﬁa&;rhalogucylmdmwanwap& ORal R faélwahdf%@-alkrg £(0)0-alkyl,
C(O)NAILGRGT) Bydr@é@ﬁkgf QIIRIUkur éﬁeﬂop hé’c}éﬂo%%%aﬁ(yp 581@ %? ﬁetcf;r@z[ryl wherein said aryl

preparin ound For nul a or “sal
and hqtﬁearel@an ahpERd Wi omesor FROgR S@tmnﬁlswwed ﬁl@n CsCealicg halo, Ci-Cs
K y wv)th h%@)n@t&@] K¥lakhached form a 5- or 6-
haloalﬁ!yl é%d alkogC or R guf& R Qog'élt}}é t RS ic Oallc;l%/hlal : ra %H e Og|mll? a 5-or
member fRZFYOCRle rargdlamg aliweO é’fa@h | ndependently, H halo, C
(ﬁmzinlﬂﬁﬂ‘ argeacg 1ﬁée|§§{a¥ﬁtly, g, hdo, @H@X Q%C%ﬁ%ﬁ(&yp toal Knyl, C-C;

C C hal oal ﬁ/(y dr ox mer c %
cycloadlksihSoyal helpkl lqlb)xyallkk By dreey Y @l ICOX-dN-CEDR-alky, or
hydrof%ﬂ{yp XY Rizkyl R7b|}!\%1&1]w1tlghle Nebon sk B PENEhOPK Ykachl t¥im a C5-C;
or eteroaryl erein said aryl and heteroaryl can be
cycloadigthgroupiut ed with one or nore substituents sel ected

f ff@mn@ b b gééhum!ib@!erﬁlent@ 3, @@Uﬂi\m @ﬂd ﬁkéﬁ??%z-c%lkﬁﬂvl Cs-Cy

and R5 together with the atoms to
evcloglit dordighon Blkesebyl B e el SOy ST ECIPN-alky, or
hydro%myp Bt Rn%n@kn%ge{ﬁeta\nﬁh e BdrBon@AGh 10 \hl{lgﬁﬂ%nﬁg B&écb(ed f6bm a C3-C;
'0,” C C alk C -C alkenyl, C-C alkynyl, C-C
CYCIO%%B’@apakyI C C hal oal kyl , al koxyal kyl ,  hydr oxy,

C(@)is Al dﬂydlg’ allg}ﬁ @ @, Qik%ﬁgjl CIQ( Qhb1at £¥) oycBhlkyl, C,-Cs haloalkyl, aralkyl,

hydr oxya , t ogef her Wit h t he carbon atom
aryl, W@rwldﬁwf%@a”@flé’f&{lﬂa@ﬁed forma C -C cycl oal kyl
gfwuﬁm 18‘ @Q dacR lﬁ&e%elﬁﬁﬁtly 51} @{i@pﬁﬂd etﬁytcctya,lkehyl @@tfalk;@yl’ €:-C,

C al kenyl cycl oa

cycloa;ljch,,an c%| hg&pplkybpr@@;xly %ﬂ}’k Wterow)d X@ggyaryl@kk@ o3 llyi, jor R and qu:together with
the N %gtg}“@ﬁclﬁ)ﬂhety afd e deh Al heteRfch]ﬁéqvﬁxy al kyl, or R and R

together wth the carbon atomto ich they are
compiiiRgached forma C -C cycloal kyl group; RO is H C-C

aldgyl rg;ictl% AbdeSahd ofFofmdd Nyl , C -C cycloal kyl, C

hal oal k aral kyl, aryl, heteroaryl
heteroarylalkyl or Ral Iyl ; and RL0 and R11 are each,
i ndependent |y, H C C aIkyI C C alkenyl, C-C
al kynyl, C -@* Kyl , C C hal oal kyl aralkyl

aryl, heteroary par y&ﬁl kykh1 or Cal | yl, or
RBb R8a /“\(
wherein:

and R11 toget her
L is halo, hydroxy, C;-Cs alkoxy, C;-Cg thioalkoxy, C;-Cs acyloxy, -OSO,R, or
-OSi(R%)s;
R is C;-Cs alkyl, aryl, or heteroaryl each optionally substituted by one or more halo, cyano, nitro,
C;-C, alkyl, C;-C,4 haloalkyl, C;-C, alkoxy, or C,-C, haloalkoxy; and
R’ is C;-C;s alkyl;

with a cyclizing reagent for a time and under conditions suitable for forming a compound of Formula IT or

Hral

or salt form thereof,

salt form thereof; and

5»
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the N atomto which they are attached forma
heterocyclic ring; conprising: (a) reacting a conpound

. WOROROIIIM A | 1. R3 6 R LIII or salt form t hBCBUS2004/019279

whey ei Eeachng §a1&@inﬁ>ouﬁ'tb’6ﬁl‘@ﬁﬂula ﬁ:or ﬁlt&i)ﬂﬁp%b’rcoﬁvﬁlﬁ reducmg agent
I Qal KOX

optlo@;ﬁy @ the Rvgenceaqfﬁ%ew& act Xf)req, timg %d uggeg ﬁo%tfqné ﬁlg?apl)e; for formmg said

compsmiaﬁ%mwd{dwalmﬁn%rdgpre hal o, cyano, nltro Cl-C4
C -C hal oal kyl, C1-C4 al kox

y or -
haT e?r%mwe%wa fyggthet progides;a REpagss for RipRaRng E%H%H’quﬁﬁl pigformula L or salt
form te@gent for a tine and under condltl ons suitable for
form ng a conmpound of Formula Il or salt formthereof;
wherelpiq(b) “reacting said conpound of Formula Il or salt
f ot'm Hheceof ayit h a reduci ng agent optionally in the

prezs Cc f a lew s aci 0 and under
O B ot Pl by R o e T OGN E:-C alkyD, OFL Ci-
c4ha15@1kgnryd)pa:}l[zo@r sal t formthereof The present i nventi on

further proyjgdes a €ss reparln a_conpound
SWE‘gaRI’ ks"a‘(? ‘?aCFo‘P flﬁ*@?t[-zf %&1 £ ﬁﬁle@T salkgnyl Cccs alkynyl,

Cs-C; cschdn@nc:1 haiosIk(, hydrad kmbma JZIdR9 CSI(S’Qlk&yé!gﬁl')’d?()O) -alkyl, C(O)O alkyl

AT CRATANG: G RERIT I Ae o
and héterd@pedad 68 tubytittried hath @ne &? mdee SUbMithentsGelolio@rli® @YIC; afleyt; falo, C,-Cs

haloal%&lr%'g%ae xy,@gzg (é!,_—é lﬁ}?b&’jﬂéfhﬁ ﬂorr}gg) %lﬁ}irlﬁy pre%trttgz)l(led form a 5- or 6-
memblef kb At ying 1@(;@ bt @lateyd; , hydr oxyal kyI NR R11, CN, NO
SRS Bl Rl PCSTRL YL R sl o
cycloszm eclscg;b}atoam@mk@xymy@ﬁid&d{yf C(@paﬁyt € (@) Nikyl, b@j)ﬂﬂ-ﬁql Q)r
| kyl,, 0X and R5 toget her with t
ol RE o B i, O i Py S i s,
cycloalkyl group;

R* and R® are each, independently, H, halo, C;-C; alkyl, C,-Cg alkenyl, C,-Cs alkynyl, C5-C;
cycloalkyl, C;-Cs haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(0)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R* and R® together with the carbon atom to which they are attached form a C3-C,
cycloalkyl group;

R’is H, C;-Cy alkyl, C,-Cs alkenyl, C;-Cs alkynyl, C5-C; cycloalkyl, C;-Cg haloalkyl, aralky],
aryl, heteroaryl, heteroarylalkyl, or allyl; and

R'® and R" are each, independently, H, C;-Cj alkyl, C;-Cs alkenyl, C;-Cg alkynyl, Cs-C;
cycloalkyl, C;-Cs haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R'® and R' together with

the N atom to which they are attached form a heterocyclic ring;

comprising:
€)) reacting a compound of Formula IV:
R3
R4
R7b R7a
R® NHR!
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menber heterocyclic ring having one atom R and R are
each, independently, H, halo, C-Calkyl, C-C
wa@bdwsnyd179 C - C al kynyl, C -C cycl oal kyl, C - C PCT/US2004/019279

or s P B SO o e

together with the carbon atgmto which they are
attached forma C -C cycl oallkyl group; R and R are

each, independently, H, h C al kyl, C-C
al kenyl, C -C alkynyl, &@C c oal kyl, C-C
hal oal kyl , al koxyal kyI hydr ox C(O -al kyl,

C(O O al kyl, C(O NH al kyI , or %droxyal kyl, or R and R
wherelnget her with the carbon atomto which they are

att_achedformaC C cycl oal k roup; RO is H C-C

afldhalo, Bydrexys Crebp gikoxygLa-Es %%%yﬁ?a 3 ey 3x3 HFKBor C ¢
-OS1(1@’§3| oal kyI aral kyl, aryl, het eroaryl het er oar yl al kyI

or all and R10 and Rll are e lnd endent |y,

cRds §)- &wlkyl@ryl@r‘%e;@wl each op@ng]a wyftute Y. gie or mote halo cyano, nitro,

C1-Cy ﬁﬂé%?ﬂ @f’ibkwloau&l A alkea), kyC-c Aaddalicsky; aryl, heteroaryl,
eroaryl al kyl, or aIIyI or R10 and R11 toget her
V\nRth(t’r%amybtaBﬁ‘nto whi ch they are attached forma

hqlgg%ylgég@ulgl ng; conprl sing: (a) reacting a conpound
Formula R3 R 7a \ NHR1 8aR68/0rvor ?It form

for atmwanéapder fangpions %ﬁ%tﬂﬁéor@fngraapwaw fpeadll | g
or saltiFénPtheBdr oxy, C]-C al koxy, C -C thioal koxy, C -C

oPher éffaetawﬁldéa@ﬂ%sg? E%‘l“?a)l@g T b Sy one o7
with a@?él&ﬂ@&éa@en’c G3fANRne Al uhidr cénditlondduitile foetorfathghiddo@@biidlof Formula IT or
salt form th%ﬁleofalalll(doxy’ or € -C hal oal koxy;

(©) reacting said compound of Formula II with a reducing agent optionally in the presence of
a Lewis acid for a time and under conditions suitable for forming said compound of Formula I or salt
form thereof.

The present invention further provides a process for preparing a compound of Formula I or salt
form thereof,
wherein;

R!is H or C;-Cg alkyl;

R? is C;-C; alkyl, -CH,-0-(C;-Cs alkyl), C(0)O-(C;-Cs alkyl), -C(O)NH-(C;-Cs alkyl), OI—f, Cr-
C, haloalkyl, or CH,0H;

R, R%, R®, and R® are each, independently, H, halo, C,-Cy alkyl, C,-Cg alkenyl, C,-C alkynyl,
C3-C; cycloalkyl, C1-Cg haloalkyl, hydroxy, mercapto, OR’, SR’, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'R'!, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl
and heteroaryl can be substituted with one or more substituents selected from C;-Cs alkyl, halo, C-Cs
haloalkyl, and alkoxy; or R* and R’ together with the atoms to which they are attached form a 5- or 6-
member heterocyclic ring having one O atom;

R™ and R™ are each, independently, H, halo, C;-C; alkyl, C>-Cs alkenyl, C,-Cs alkynyl, Cs-C;
cycloalkyl, C;-Cg haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R™ and R together with the carbon atom to which they are attached form a C3-C;
cycloalkyl group;

R* and R® are each, independently, H, halo, C;-Cs alkyl, C>-Cg alkenyl, C,-Cs alkynyl, Cs-C;
cycloalkyl, C;-Cg haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(0)O-alkyl, C(O)NH-alkyl, or

7
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R is C-Calkyl; and Qis a leaving group, for a tine
and under conditions suitable for formng a conpound
. W@pooFprarmd a 111 or salt formthereof; (b) reace@CTygS®as/ai9279
hydrcﬁ@ﬂl&ﬂud}d{%afnd ROY tBRHHIRr ith tRTca®Bh hiof8 Which EHe® @fe attidhbd) fofm a C5-C,
clizing reagent for a tinme and under conditions
°y°1°§%?’ 1 %ePe "for forming a compound of Formila Il or salt

f oR' s Hhef- cpzilkyl,a(cwbg(duaenyle@m ARyn§RICSLCS BymAR Y cqn‘c3 haloalkyl aralkyl,
romula |1 wit efucmg agent optionally int

aryl, gﬁ‘@%”éﬂe’éet?ﬁar&lalﬁélmﬁ’ ¥erRf for a time and under
CORdhfd R greShdh mbé@née@ﬂy,ffpmogm@rlacgcwmw @Q—C?Bl nyl c3-c7

rmula | or formthereof esent inve

Cycl°ﬁ1§¥le hrists bty atslig ﬁ%é’@@goa%rhefﬁfoéﬁéqﬂfwr é”%d%‘iﬁomﬁ‘é Riftogether with

the NFa@iniél vahidh & ﬁ@&ﬁacﬁe@ffmﬂ dfieedycliodr ein: RL is Hor C
- C al kyl ; Rg Calk% -O(C -C al kyl),

compeemtﬁaft@ﬁ a@lapwfiy For@(lb)m(c Calkyl), oH C- C
hal oal kyl, or CH OHR3R , R4, R, and R6 are each,

[ ndependently, H hdlo, C -C al kyI , C-Calkenyl, C-C
al kynyl , CO-Rgl;cycl gal kyl, C C hal oal kyl, hydroxy,
nmer capt o, S Nk , C(O) al kyl ,

C(OOCalkyl, C(Q Ryal kyl , NRR11 CN, NO
, heterocycl oaI k) erer oaryl, wher %I n said
aryl and het ; S t ut it e or
nor e substitu nts sdl ect ed ){r om ONRC al kyY, halo, C -C
hal oal kyl , and al ko RN and RS together with the
atoms to which thengre(%{;\ttaﬁwed forma 5. or 6-
menber heterocyclic ring havhpg one atom R and R are
each, independently, H, hal o, € -cal kyl, C-C

wheredih: kenyl C -C al kynyl, C -C cycl oal kyl, C-C

hal oal kyil I al.kyl , r.0 -al kyl,
.C(aloﬁg%'f‘lg%/*té’ﬁ_f"%y’ckf?’gf‘ﬁbi%’(’fy%%@%‘%&%&f’%ﬁﬁ QOB thd R
-OSI(ROget her WI th the carbon atomto which they are
Z;I% glré aiyl o nﬁwteroa’g%/l cacl o&)thI&llg éuqbgf tigﬁ;& b? %lgie (tREmore halo, cyano, nitro,
Ci-Ciallyl @-ICA hﬂoalﬁll,aﬂllk@tmjkoxy,@r CGCeadbablalxicydnd C] - C

| koxyal kyl , hydroxy, C(O) -alkyl,
q%q%; ?fﬁtf‘”l"’”iL C(O NH-al kyl . orhydroxyal kyl . or and R
with & ayghamwwagmttfhr 4 tivge agirioder canditinnt suitabie &t fordye satdecompound of Formula 1.
atl‘h@‘fjnagglt En%mog ﬁlcl;t%er provides a process for preparing a compound of Formula IIla or salt

form thereof,

wherein:

R' is H or C;-Cy alkyl;

R? is C;-C; alkyl, -CH,-O-(C;-Cs alkyl), C(0)O-(C;-Cs alkyl), -C(O)NH-(C;-C; alkyl), OH, C;-
C, haloalkyl, or CH,OH;

R}, R*, R®, and R® are each, independently, H, halo, C,-Cs alkyl, C,-Cg alkenyl, C,-C; alkynyl,
C3-C; cyeloalkyl, C;-Cs haloalkyl, hydroxy, mercapto, OR’, SR?, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'*R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl
and heteroaryl can be substituted with one or more substituents selected from C,-C; alkyl, halo, C;-Cs
haloalkyl, and alkoxy; or R* and R? together with the atoms to which they are attached form a 5- or 6-
member heterocyclic ring having one O atom;

R and R™ are each, independently, H, halo, C,-C; alkyl, C,-Cs alkenyl, C,-Cg alkynyl, C3-C;
cycloalkyl, C;-Cs haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or
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cycl oal kyl group; RO is H C-Calkyl, C-C alkenyl, C
C al kynyl, C -C cycloal kyl, C -C hal oal kyl, aralkyl,
. Wapoos/o1d1ed er oar yl .. . heter oaryl al kyl, or allyl; pPe™URDO4/019279

.....

hydrcaydquR,]n’k Riraad Rﬁ’dbgetheﬂ oéth enrdabbh Momh‘b whickxhal Kﬁébttac@ed form a C3-C;
evel enyl, C-C alkynyl, C-C cycloalkyl, CpC hal oal kyl ,
YCIORFHI & p’ aryl, heteroaryl het er oar yl aI kyl, or allyl,

or RIRA Rfhske Bich, ﬁlﬂgﬁﬁdéﬁﬂy,\ﬂ hilto tmq:gl‘du@t (1)21'¢ A élk&lid'yll @) dgla@djnyl Cs-C;

evloBl £ AP0l S E ke Lo S R BNt o

hydrdxﬁall?ga,l @ R¥*iyid R&ygetter with &lelcbyn atém tGrhibh 88 K@&Mach&l fofm a C;-C;
1?311%%/1 -CSORor -CSi(R) ; Ris CpC al aryl, or
cyclo ryl each optionally substituted by one or nore

ha’ds Hp@fslogcalk}m,l(tlrcg au@nyl% @d diighyl, C}C%'chﬁik?labkm haloalkyl, aralkyl,

hal oal koxy;
aryl, l%ﬂ%ﬁ{%ryl ?@al@c‘?rlayy g reagent for a time and under
c atitlard Rfhsre savh} labdpencfeQMy,ffpcrrcpgkﬁ@c,dcmfmplucﬂcpﬁlkynyl Cs-C;

o R, I BT 500 L va b SLTEE R AESe T cgatr v

the Na@ht tofmmtmdyermn‘achemmea Heterdagzcncsln or CpC alkyl; R2

S NC B o G e S ey o PSR D i

-OSi(RY;; R, and R6 are each, independently, H, han C - C

ialéi( %lgl-&g Ia‘l&ﬁf ?rlyﬁ ggﬁlelééggﬁ’rylﬁé?hgoyégr@){ly %tltu@glé% grlleooarlni;orela halc? cyano, nitro,
C;-Cialkyh Xy-al; kalbalkyC(C)C,alldoyy, or C{-C) RHadiioxy; an€( O) NH- al kyl ,

hﬁg ¢¢a@/1 NR R, CN NO, heterocycloal kyl, aryI,

0 eravyl | wherei n sai d aryl and heteroaryl can be
compﬁ&iﬂ@éadtmgeebmpohm effrmilaMr e substituents sel ected

from al kyl, hal o, £ hal oal kyl, and al koxy; or R4 and

R5 together with thg atons to which they are attached

forma 5- or 6- nmemper heterocyclic ring having one

at om R*

I

- with a reducing agent optionally in the presence of a Lewis acid for a time and under conditions suitable

for forming said compound of Formula IIla.

The present invention further provides a process for preparing a compound of Formula I or salt
form thereof,
wherein:

R'isHor C,-Cs alkyl;

R? is C;-C; alkyl, -CH,-O~(C1-Cs alkyl), C(O)OZ(CI-Cg alkyl), -C(O)NH-(C;-C; alkyl), OH, C;-
C, haloalkyl, or CH,0OH;

R, R4, R?, and R® are each, independently, H, halo, C;-Cs alkyl, C,-Cg alkenyl, C,-Cg alkynyl,
Cs-Cy cycloalkyl, C,-Cg haloalkyl, hydroxy, mercapto, OR’, SR, alkoxyalkyl, C(O)-alkyl, C(0)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'’R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl

and heteroaryl can be substituted with one or more substituents selected from C;-Cg alkyl, halo, C;-Cg
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R and R are each, independently, H, halo, C-C alkyl,
C-C alkenyl, C-C alkynyl, C-C cycloal kyl, CpC
wha00saluye , . al koxyal kyl , hydroxy, C(O -al kyl, PCT/US2004/019279

1 A SO T BT U st e

haloaﬁ%llolug' aﬁlkc}ﬁyj or R MQJ’[}I&Y Lith HelYEsQ Wﬂ ok YHey algrattgdﬂgd form a 5- or 6-

ether With the carbon atomto they are
mem‘ﬁfﬁ%@h@@@m&ﬁaﬁm&m@o@% oal kyl group R and R are

elalghand: I{Vd%@meiﬁéépxndehhy *ilrahéio, (,q'nglkgi @b&alfényf:cz-cs alkynyl, Cs-C;

cycloﬂ}gylo(éﬂ (R;yhaloagqyk @H@)g/]aﬁty] hyqaigpgyg 65@,) alkgf, &O@-ﬁ%l C(O)NH-alkyl, or
ke
i SR AN KOUROS 4 A e Gl B,
cyclogkytlgetved forma C -C cycloal kyl group; RO is H C-C
algeyhng ©® argezﬁzlh klﬁ&\{)lendeﬁ%ly, ﬁ 94153@56 ’alk C%?Mﬁén?ﬁbk—wg alkynyl, C;-C;

C hal oal ar al ky

excloglaeieh italos el Emalial hy b YRR )Gkl L GENNHLalky, o

& $ ]
hydrok o n?/)?:ﬁ %H_i YC{: éci/égthgrawgi/ ﬁﬁ!e Kéﬂ)on g?qrg BJ?}"E}?:M}L zg? gﬁt Ghefd’ form a C;-C,

CY°10%1WIgr0uﬁet eroaryl, het eroaryl al kyl, or allyl, or R10
arl@lﬁ-lt@ UELAEA, oMd; Bnbhg, d}' @ta%§loc3 &blo&lbﬁycaﬁgehdaloalkyl aralkyl,

attached forma heterocyc IC ring
aryl, heterqarydy hetsxapry vl or eblyloal koxy, C -C acyl oxy, OSO R or

- QO 48 ﬁ” are Blch Sin tperféeﬁU‘I‘I' €,-8] Mhy, @lr Cgha%ﬁﬁo@lr-@g alﬁﬁ&h Cs-C;

Su Stl ut ed one or

t
cyclogRil G- Cobaloeiy R sy o haR hiepary B Goealieby R g B together with
the N afor 18 WA KIRY Yire aRhedforin S hgterOGy@Hc ifﬁﬁ‘l; conpri sing

reacting a conpound of Formnula R3 11l with a
compiEdfici ng agent optionally in the presence of a Lewi s

aghd f QfacBngd d E¥epdiMl JfPERLuILANdI tions suitable for
form ng said conpound of Fornula Ilia. The present

wherejtiyent i on further provides a process for preparing a

c QﬁiB aMb q1y@1fox @8@9 laﬁkoiy, @kg? ﬁllJallIOQj; (& Id} %Eﬁ&f CHdg'ﬁ%‘{eér

is
-OSI(%Dakw ), C(O) o (C - c aI kyl ), C(O) NH- (c _C alkyl), OH,
Cris €, 0ohRaAl &yl or RFerday1 Sdh optionally substituted by one or more halo, cyano, nitro,

C-C, alkyl, C,-C, haloalkyl, C,-C, alkoxy, or C;-C4 haloalkoxy; and
R’ is C;-Cs alkyl;

with a reducing agent optionally in the presence of a Lewis acid for a time and under conditions suitable

for forming a compound of Formula II1a;
and

b) reacting said compound of Formula Ila with a cyclizing reagent for a time and under
conditions suitable for forming said compound of Formula L.

The present invention further provides a process for preparing a compound of Formula I or salt
form thereof,
wherein:

R!is H or C;-Cy alkyl;

R? is C;-C; alkyl, -CH,-O-(C,-C; alkyl), C(O)O-(C;-C; alkyl), -C(O)NH-(C,-C; alkyl), OH, C;-
C,4 haloalkyl, or CH,OH;

R’,R*, R’, and R® are each, independently, H, halo, C;-Cj alkyl, C,-Cs alkenyl, C,-Cs alkynyl,
C;-C; cycloalkyl, C-Cg haloalkyl, hydroxy, mercapto, OR’, SR’ alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'°R"!, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl

and heteroaryl can be substituted with one or more substituents selected from C,-C; alkyl, halo, C;-Cs

10
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R, R4, R, and R6 are each, independently, H, halo, C
-Calkyl, C-C alkenyl, C-C alkynyl, C-C cycl oal kyl,
W@20080nErDal kyl, hydroxy, mercapto, 0?9 SR9, PCT/US2004/019279
haloaﬁ&k Mé’ﬂkdﬁ J or RCQQ Rgtl)gexﬂer with @egfdfiﬂslw Iwhlcﬁ:(}@/ NeFa@hdh¥d form a 5- or 6-
dr oxyal Kyl , heterocycl oal kyl, aryl,
memb@rh%@?%b@ﬂ%havmene@ﬁw@au d aryI and heteroaryl can be
S qtfsmdtlw &d eé(@ht 1Hdé'1591§leﬁ’ﬂy PDhAo sa;kwalkw emalﬁ é? ¢}-edalkynyl, Cs-C;

fromC -

evclopts iyl e alivk hydens. GSOLS APk e gk, o

hydroﬁ}eﬁl%@ he &1 Q8 th}ogifhe%lﬂﬁfhe BRORES 0 & GRIOCHEY A€ aftdchEl form a C;-C;
havi'ng one atom and R are each, I ndependently, H,

cycloglgylgroug; - C al kyl , c C alkenyl, C-C alkynyl, C-C

CM@* Qg:li;zére efch; lﬁdéﬁe{c@ﬁ’cﬁ%w hal@'d}smmbhc Cy m&ww Cg alkynyl, C5-C;

cyolozri@df%lxﬁ}sdlamlky eﬁ(owaw'éhw?% Qq}eﬁlkY\}MQ(ﬂ)Q‘ﬁ’éS}’leﬁf@W dkdmr

hydrokfaliWiice h&’taﬂ@ Kgb%g%ﬂl@ WACHE Garb @ BA tocwhlg'l ﬂ‘qi){férg Qtlte{ﬁ)féd form a C3-C;
roup; and R are each, independently, H,

cyclo hﬂﬁroupc C al kenyl, C -C al kynyl, C -C cycl oaI kyI C

CR%@HO@Ik:B%/dlkyl @&H@Mﬁl+cgfm@h§lxtzg-c%@oalﬁ&1ktzl c haloalkyl aralkyl,

I’kyl', “or "hydroxyal kyl, or R and R
ng‘é‘ﬂﬂehee\maﬂﬂal‘)ﬂeoréﬁ}flbon atomto which they are
atwwaqﬁl &(@3 @{a@h%g%peﬁewtpq &ymkﬁr@s‘@g an&%%yll él diallglnypcy&
cycloallgl,r{ér%a@‘kyl arla]égykwl hgerygryl K@gr@@r@]@}kyl or allyl or Rme/md qutogether with
the N BREAH QK iRy ke attallled @drﬂnxélhetei%kg)clem Rl1 are each,
i ndependently, H C C alkyl, C-C a1 kenyl, C-C
compjpinyl , C -C cycl oal kyI C -C hal oal kyl, aral kyl,
arey helcRh@borpouRtEsrebaanyhal kyl , or aliyl, or RLO
R11 tog ether with the N atomto which they are
or saltfpgm, thekeat, W&PW&‘“P@‘P%P%W@M% ring; conprising a)
reacting a conpound of Formgla wherein: L is halo,
hydroxy, C -C al koxy, C -C {lhi oal koxy, C C acyl oxy,
-OSOR or -CGSi(R) ; Ris C al kyl, aryl, or
het eroaryl each opti onal tuted by one or nore
hal o, cyano, nitro, C -C alkyl, C -C hal oal kyl, C-C
al koxy, or C -C hal oal koxy; ang2R is C-C alkyl; wth
a reducing agent optionally in the presence of a Lews
“dtid for a tine and under conditions suitable for
f arighilg, BdeaEudikoty, EpCatHicalkdoky,a;-Cs acyloxy, -OSO,R, or

-OSi(R?)s;

R is C;-C;y alkyl, aryl, or heteroaryl each optionally substituted by one or more halo, cyano, nitro,
C,-C, alkyl, C,-C4 haloalkyl, C;-C, alkoxy, or C;-C,4 haloalkoxy;

R’ is C;-C; alkyl; and

Q is a leaving group,

wher

for a time and under conditions suitable for forming a compound of Formula III or salt form thereof;
(b) reacting said compound of Formula IIT with a reducing agent optionally in the presence
of a Lewis acid for a time and under conditions suitable for forming a compound of Formula IIla; and
(c) reacting said compound of Formula IIla with a cyclizing reagent for a time and under
conditions suitable for forming said compound of Formula L
The present invention further provides a method of resolving a mixture of compounds of

Formulas Ja and Ib:

Y

11
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and b) reacting said conpound of Fornula Ilia with a
cyclizing reagent for a tinme and under conditions
wariosabhes f or formng said conpound of For nul aPCT/US1064/019279
present |nvent|an further provides a process fgor
preparing g conmgound of Fornula I or sal Rafor
t her eof ereln’g Rl is Hor C - Calkyl
l kyl'), (O OR
OH, C - C haloa
R6 are e&th, independen

Rt capt o, ORY®, SRS

O VL, C(O NHal kyl, hydroxye kyI
NR RL , CRSNOR™ hefeer'dcycl oal kyl, aryl, af h%termﬁar)ﬁ
wherein said aryl pjand heteroaryl can be subsgi t ut ed
with one or nore substltuents selected from<C -C

whergip:cky| | hal o, CpChal oal kyl, and al koxy; or R' and R5

tqglelgﬁ%rrd{udgu&lhe atons to which they are attached
forma 5- - nmenber heterOCécI ic ring having one

atRris CRCaﬁlﬂleQHzé) -Each, allyhdeEbadents ?lkyl)-l -C{6aNb-(CECs gkyl), OH, Cy-

C4haﬁ,gikyﬂ or @al kenyl C -C alkynyl, C-C cycloal kyl, C
koxyal kyl, h droxy, C(O -al kyl,
C( @:aR ylnd R&‘@P‘Nﬂ laﬁqpynden%/r Hplade, yalalyl, Cz-@ﬁ allenyh €,Rs alkynyl,
. r { tRoOWC a, ~ :
C-Cild ?9165113}@ cl"%rl’%ﬂah@ & & C?lglg% . g‘;‘%lltjp%lkéﬁ& ey 2 RO)-alkyl, C(0)0-alkyl,
C(OXNHwhkyl, ihsidreyeatierd AR’ )R Q\I/‘I Neb.dicteey dpadiyikyaryl, C(liheiﬁoaryl wherein said aryl
and hétle%%Yéan bgsubgbﬁjgh W]t)ﬁlone 8} oc;e %@%e%@&%n@ CO Qik§ly halo C1-Cq

Y,
haloa@@%{qjlgquyqr R"gpd Rétgg gyptk ;he atogys tRwhishl tiRy eisgiéedhed form a 5- or 6-

memBMBJ%erB&})%h&ﬁﬁ m%toﬁybtag)n‘}‘\m ch they are attached forma
C -C cyg, rou R9|sH,CCaIkyI C-C

|B<em¢|R @e 5@{61411 enthycH, lale\waiG alkidy Cp-Calkapyl, C;-Cs alkynyl, Cs-C

|
cyclo!ﬂf?}LIO@] @ﬁaloaﬁ%ﬁ%ﬂf(&yalk?f g;rfdéo%:gﬁj)%{ G(Oﬁgéﬁ?f@ Cy)bﬁf @(ylt?r
hydroayqllgml or 8" agd B"Wegegher with the sarkgmagem toovh@ bycire antacherd fo@ a C5-C;

cycloalfylRafupal kyl, aral kyl, aryl, heteroaryl,

heteroaryl al % or aIIyI or RLO and R11 t oget her
wiR handiRe” ave sachnindependentii b hedss CanCe alyb GcRealkdnyk f2-&s alkynyl, C5-C;

cyclod1IRf1EE Q€M datkyT, hiGiyakPIRY drXyNE(0)-alkyl, C(0)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R* and R® together with the carbon atom to which they are attached form a C;-C;
cycloalkyl group;

R’ is H, C;-Cg alkyl, C;-Cs alkenyl, C;-Cs alkynyl, Cs-C; cycloalkyl, C;-Cs haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl;

R and R" are each, independently, H, C;-Cs alkyl, C,-Cs alkenyl, C,-Cg alkynyl, C;-C;
cycloalkyl, C;-Cs haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R’ and R"! together with
the N atom to which they are attached form a heterocyclic ring;
comprising:

contacting said mixture of compounds with a chiral resolving acid to form chiral resolving acid
salts of said compounds, wherein said chiral resolving acid comprises substantially one stereoisomer; and

precipitating said chiral resolving acid salts of said compounds, wherein the resulting precipitate
is enriched in the chiral resolving acid salt of one of said compounds of Formula Ia or Ib.

The present invention further provides a compound of Formula II or ITla

or salt form thereof;
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(a) reacting a conmpound of Formula or salt form
thereof, with a conpound of Fornmula: Q wherein: L is
whados/o1gdr oxy, C -C al koxy, C -C thioal koxy, ECF/US2004/019279

wher@gy! oxy, -OSO R, or -GSi(R) ; Ris C-C alkyl, aryl,

or eteroar each optionally substituted by one or

rm]?\els X E C}@/? nitro, Cl-C4 alkyl, Cl-C4 hal oal kyl,

C { | &@5:(CRC; hifyl Rk OH, C;-.

G 8L, 251, (& QNG KON, HEIE clo)Rb <, 306h, on. .

C4ha£(’l§lk{>’]aB‘I(éH4CB1‘ forming a conpound of Fornula Ill or salt

f ol'iamRt1 hR':r Qad R6 40 )aadheﬁgép'eﬁlﬂnﬂ;}aﬂthQ '@?QH @&g%z-@ﬁlﬁéﬂgﬁ C,-Cy alkynyl,

a_reducin gent optiong rese

Cs-chlaall%vﬁlsCsé@iqaﬂ% Rydion mercaniel Qb d%l%/ @mmﬁ RE0)-alkyl, C(0)O-alkyl,
C(O)SHLAI8R h9drboyandyp! ‘N’RWIQI N N@%ﬁ%cﬂloaﬁgﬂ 'B’Bllaor IhE‘Jefbary?1 Rherein said aryl

reacting said conpound of Formul

and h(Etﬁ'%?Pliyk‘faﬁ@eF ated “flféron%wltm% S@ﬁ&u?ntﬁoﬁélect%ﬁamtq $nglkyl, halo, C,-Cs

haloafidi, bl xl Qdr R @R R NG g iR itk A¥RQIRGo %wh:ﬁ{e?]d}eaatthchea_ Rfm a 5-or 6-
present jnvention further provides a nethod

meml?eég?f?rf?"?yﬁbc Hngfiayingroge 8@t pounds of For mul as I a and
kngnd%b 4ré eﬁﬁamﬁ@eﬁe\m}gﬁ—?hﬂo R, aﬁ?li'lC?-C ﬁkengv:l @z-l@élalkynyl Cs-Cy

exlo s Sy kbt Bk C O S WS il o

hydrogf‘&ll@ﬂ, or R™, anBﬁﬂ’ t&ethea@'gh ﬁi@ cﬁf[x% e@ﬁﬁ 0 wﬁlﬂ%gfﬁg %@&ché’d fofth a C5-C;
C -C alkyl, C-C al kenyl - C al kynyl,
CYCIO%IWIgB%‘PkyI C -C hal oal kyl, hydr oxy, mer capt o, 0?9

SRY: arﬁ'IiébaW @dch}ﬁhdep@(o@lﬂ}ak—lkh(allo C@&?L@y%&#%lkenyl Cr-Cs alkynyl Cs- C7

H-al kyl dr oxya K
cvlof A el Bl SRS b S I CEORE el o
hydroRyalityl, 3P &*hed RPeédeitler &ARMDE SarBaIRRdH uiRch tky Le %h&f form 18.Cs C3-C7 ‘

nore substituents selected fromC -C alkyl, halo

cycloalkyl group;

R’ is H, C;-Cs alkyl C,-Cs alkenyl, C,-Cs alkynyl, C3-C, cycloalkyl, C;-Cg halpalkyl, aralkyl,
aryl, heteroalyl heteroarylalkyl or allyl;

10 and R11 are each, independently, H, C;-C; alkyl, Cl-Cg alkenyl C,-Cg alkynyl, C5-C,
cycloalkyl, C;-Cs haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R'® and R'! together with
the N atom to which they are attached form a heterocyclic ring;

L is halo, hydroxy, C;-Cs alkoxy, C;-Cs thioalkoxy, C;-Cyg acyloxy, -OSO,R, or
-OSi(R%)s;

R is C;-Cg alkyl, aryl, or heteroaryl each optionally substituted by one or more halo, cyano, nitro,
C;-Cy alkyl, C-C4 haloalkyl, CII-C4 alkoxy, or C;-C4 haloalkoxy; and

R’ is C;-Cq alkyi.

The present invention further provides a chiral resolving acid salt of a compound of Formula Ia or
Ib
wherein:

R' is H or C;-C; alkyl;

R? is C;-Cs alkyl, -CH,-O-(C;-Cs alkyl), C(O)O~(C;-Cg alkyl), -C(O)NH-(C,-C; alkyl), OH, C;-
C4 haloalkyl, or CH,OH; |

R*, RY, R®, and RS are each, independently, H, halo, C;-Cs alkyl, C,-Cs alkenyl, C,-Cj alkynyl,
C;-C; cycloalkyl, C,-Cg haloalkyl, hydroxy, mercapto, OR®, SR?, alkoxyalkyl, C(O)-alkyl, C(0)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'°R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl

and heteroaryl can be substituted with one or more substituents selected from C;-Cg alkyl, halo, C,-Cq
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hal oal kyl , and al koxy; or R4 and R5 together with the
atons to which they are attached forma 5- or 6-
woreosseriret er ocyclic ring having one atom R aPdI/BSzw€019279
haloaﬁa?? Hand élﬁgcgp@rrl@%ﬂ& kyt’o dtherRAhPhe domsGo hleX hey @re dtached form a 5- or 6-
al ynyF C -C cycl oal kyl, C -
mem‘l’?ﬁhﬁﬁpw fic ring heyingank Platomiy dr oxy, C(O)- al kyI
G Gk xﬂe eadhl Qhé}!iéh&lnhy IH, h8b, d‘lmraﬂéyv @ZJGX leeﬂ?/'l, CFZ{CQ RfkyRY1, C5-C;

th th t t
SRR e LR U b ST DO A N
hydrd%?mayl dr m@ R@QB Jiher whth tHa3hBon Qeom% whikl the 8' Greaftached form a C3-C;
al kynyl, C -C cycl oal kyl,
cyclohlkylcgaq%yl aI koxyal kyl , hydroxy, O(O)-alkyl,

X 1@)(; ﬁ}iftskiﬂe eadh( i@l&ﬂéh&lng% g, h£l!’) d‘])@! faikzw @thg hlkerﬁzi, 03(:% Ay, C;-C;
°Y°1051%<¥ a@h@ﬂlaf‘@]*ﬁﬂ élk@%@f% %ﬁ%ﬂ: Q@) %lfyélﬁd())%ﬂ% CEP)I\H:I alkyl, or
hydro%/em{}il »or B**abd RPK er with tHe cabky R¥h to Fhickthey fre QRAKY fordra Ci-C,

C hal oal kyl , aralkyl, aryl, heteroaryl,

CyCIOﬁlé?(éﬁr%lérylalkyl or aIIyI R10 and R11 are each,

i rﬁepﬁndpogjgl (tngQlkeﬂ%/lad:]k&J allofy; @3 @1{ &RW¥lky1, @I, C91aloalky1 aralkyl,

al kynyl | cycl oal kyl | al oal Kyl, aral kyl,
aryl, hefegparylphetese "i‘lw OrWQYIei’“}ﬁiaryl al kyl, or allyl, or RLO

angl® RIIR't %@Adnelma@eﬁcténaﬁﬁ Nl-@g let O:- @meeﬁiylt bﬁms Akgnyl, C5-C;

%iﬂ‘* checiﬁ orma heterocyclic , l&r u ,

exelogbtl G HlpaLah rolfy bk SUiSRouE ﬁﬁ%@i’fbf%‘l OhallyL. kR %nd R" together with

the NIafSlo Wi tisiaek dt@cHefdinCdticteddcyéIRSMEYVI NG acid salts of
sai.d conpounds, wherein said chlra ‘resol ving acid

cot5Preses M Eiop fittenpieyides epresees faigirensriag a cogprpund of Formula V:
precipitating said chiral resolgting acid salts of said
conpounds, wherein the reBulting precipitate is
enriched in the chiral, regsolving _acid salt of one of

sai d conmpounds of Ry nula he present

i nvention further onpound\ of Fornula Il or
I[lia or salt formther|p : R IiNR™H or C
alkyl; R2 is C -C al ky alkyl), (OO (C
-C al kyl), -C(O NHg$ H./C C hal oal kyl, or

CHOH R, R4, R, ach, independently, H
hal o, C -C al kyl, Kd b CgC al kynyl, C-C
cycl oal kyl, C -C hal oal kyl, deroxy, nmer capt o, OR9,
SR9, al koxyal kyl, C(O -al kyl,Y C(O O al kyl, ‘
or salGh&A M+ al kyl, hydroxyal kyl, NR R11, CN, NO,
heterocycloalkyl aryl, or heteroaryl, wherein said
W ere&}' yl
R'isHor C,-C;s alkyl;
R? is C;-Cj alkyl, -CH,-O-(C;-Cy alkyl), C(0)O~(C;-Cy alkyl), -C(O)NH-(C,-C; alkyl), or C;-C,
haloalkyl;
!
R, R%, R®, and R® are each, independently, H, halo, C;-Cs alkyl, C,-Cg alkenyl, C,-C; alkynyl,
Cs-C; cycloalkyl, C;-Cg haloalkyl, hydroxy, OR’, alkoxyalkyl, C(0)-alkyl, C(O)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NRIOR”, CN, NO,, heterocycloalkyl, aryl, or heteroaryl; wherein said aryl and heteroary!l
can be substituted with one or more substituents selected from C;-Cs alkyl, halo, C,-Cs haloalkyl, and

alkoxy; or R* and R’ together with the atoms to which they are attached form a 5- or 6-member
heterocyclic ring having one O atom;

R* and R® are each, independently, H, halo, C;-Cs alkyl, C,-Cg alkenyl, C,-Cs alkynyl, C3-C;
cycloalkyl, C;-Cs haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or
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and heteroaryl can be substituted with one or nore
substituents selected fromC -C alleyl, halo,C-C
whalosaldyd , and al koxy or R4 and R5 together BECT/IS100€019279

) hydro%rémﬁ J&Wﬁh RSy r AR tl@tcﬁt@&bﬁgmft@%mcﬁth%y a@fattRhed form a Cs-C;

nber heterocyclic ring having one atom ™ R and R are
Cy010e135151t3r0llpndependent ly, H halo, C-Calkyl, C-C
al kg ¢ an€y1 Kysrmienylcc -& aqwﬁl P@%(@ékycloglkgl, el BliAitkyl, aralkyl,
al koxyal kyi éy d ) O al kyl,
aryl, @@mwmm Hydylo 9< IkyI or R and R toget her

Wi 0 8! GRl mnmaép@ﬁae %%m@ Elﬂﬁ}’cﬁbealﬁénw@h@g'aﬁ&[ym@ o
C-C Céd oal k

eyclopliepehdkatnailyl, a qqﬂqh atyb hetgroaryl, gpqqsppryla@yl or allybean i° an@ R 'together with
the Naliltc}ﬁi/ﬁWJhlctheﬁr@éfﬁl:l@ﬁlf&w aheg:roc IMh al kyl', al koxyal kyl,

hydr oxy, ) - al ky O NH- al kyl, or
COmPH§ifg tpRgiEE RPPmpEnd Rf%m@u Ii‘(oget her with the carbon atom

o which they are attacheds orma Cg2C cycl oal kyl

group; RO is H C-Calky], C-C allkenyl, C-C

al kynyl, C-C cycligal kyl al kyl, aral kyl,

aryl, heteroaryl, he allyl; R10 and

R11 are each, indepen | kyl, C-C

al kenyl, C -C al kynyl | Cl-C

hal oal kyl , aralkyl Bteroarylalkyl,

or allyl, or —witfh the Natomto

whi ch they are attached frmé@ terocycllc ring; Lis

hal o, hydroxy, C -C al ko’ CR%i oal koxy, C-C

acyl oxy, OSOR or- OSICR'IIRIS C -C al kyl, aryI or

het er oar yl e optional ly substituted by one or
or salhtgpréof &'9’35??6 Ilﬁhtal‘)d’r SeR'a ngﬁ(yq; Cr-63 al]glmlocg|hgggtoarytea‘c@optlonally
substi@ltédB¢Yone F mbre-hfdo t@h&ﬁhkﬁx(yrctﬁdlﬂd R-C halealicid, €]-&YdlkoxIN& C;-C,

resent invention further provides a chi ral resoIV|ng
haloa@few with ey dizing reagens S5 ddimsrang 8pde popdjtignuitpble fop frwing.said compound
of FolRuid$. Hor C-Calkyl; RRis C-Calkyl, -CH - O(C C
alkyl), (OO (C -C al kyl), -C(ONH (C -C al kyl
e The@reﬁeaqt gg(plp&pp furger ]@pyl@j‘q a processr preparing, gy EPHFR?“%‘; %f Formula X:
each, independently, H ha&abfo, C - g; alkyl, C-C

al kenyl , C-C al kynyl4,

NR!

or salt thereof,
wherein:

R!is H or C;-Cyg alkyl,

R? is C;-Cg alkyl, -CH,-0O-(C,-Cs alkyl), C(O)O-(C;-Cs alkyl), -C(O)NH-(C,;-Cs alkyl), or C;-Cy
haloalkyl;

R}, RY, R’, and R® are each, independently, H, halo, C;-Cs etlkyl, C,-Cs alkenyl, C,-Cg alkynyl,
C3-C; cycloalkyl, C;-Cy haloalkyl, hydroxy, OR’, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NRRY, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl and heteroaryl
can be substituted with one or more substituents selected from C;-Cs alkyl, halo, C;-Cg haloalkyl, and
alkoxy; or R* and R’ together with the atoms to which they are attached form a 5- or 6-member

heterocyclic ring having one O atom;
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C -C cycl oal kyl, C -C hal oal kyl, hydroxy, mercapto,
OR9, SR9, alkoxyal kyl, C(O-alkyl, C(O O al kyl,

Jwataosmiieiad kyl, . hydroxyal kyl, NR R11, CN, NO , PCT/US2004/019279
heRBantRE hoahity tndegenddny,or, hhletelt@gadlwl Czwi}ﬁlk@ﬁ}ﬂ GatQikynyl, Cs-C,

eveiofil CER L e et E Byt Lkl bR KaSp et o

hydroxgiiky1pai HYand &R Ttko gotlied with tHercamBén absl thRhicR aRy Ql%rattXUhEJ‘fo}rﬁ% Cs-C,
cclomto which they are attached forma 5- or 6-
4 ?'Phet erocyclic ring having one atom R and R are

eakhis H, odepsidodtCaalketyl, dnad:@alkﬁﬁrr c.a, K))é'loalks;l C{=C; haloalkyl, aralkyl,

C [ kyl,
aryl, %é"rr%aé% Wem"‘éﬁﬁ%é&@ %ﬁydrgis, og(o{ al kyI
C(If hcbR K yide eadh( fa)wehc&hky [, OpC; RIS gm@ehkéﬁm cges Bt ke,

n ato to which the
°y°‘°alg>?a{8h§ﬂhﬂ¥m &P?H  grofly t&)(yf‘sfﬁr&aﬁy yPORRRRHeYL r 3 allih oRRLragd R together with
the Netahto whﬁcdﬁb@rmkeﬁtabhed fdim dteteBocy€licringal kyl, C -C

al.kenyl. C -C al C cycl oaI kyI C C
comp’f“"sélfl%%e)f{%w a °8?R%‘?§§%@ulaﬁgdr oxy, (O -alkyl,
C(O O alkyl, C(ONH al kylg3 or hydroxyal kyl, or R and R
together- with the carbon ptomto which they are
attached forma C g€ cyc I kyl group; is H C-C
al kyl, C -C al kenyl , > Rkynyl, C -C cycloal kyl, C
- C hal oal kyl, aral kyl, het er oaryl ,
het eroaryl al kyl, or al d R are each
i ndependent |y, H, 3 5 en1yl -
al kynyl, C -C cycl oaI kyl , Al oal kyX', ar aI kyI
aryl , het er oaryl, heter oaryl al kyl \ pr allyl, or R10 1
and R11 together with th&N aRom t B*whi ch they are
attached forma heterocyclicXiing. The present
[ provides a process for preparing a
Wherez:r{)b\(nﬁghlhg nég{g&?wl aV: R R5 Ror salt thereof,
with aghmpeynd:.of Rarniuka: H or C -C alkyl; R2 is C -C al kyI , -CH
-0 (C -C al kyl), C(O)O(COFp al kyl), -C(ONH(C -C
al kyl), or C -C hal oal kyl; , R4, R, and R6 are
each, independently, H, h Io, c-cCalkyl, C-C
al kenyl, C -C al kynyl, coocyclddikyl, C -C
hal oal kyl , hydr oxy, O@ al koXyal kyl , C(O) al kyl ,
C(O O al kyI C( O NH al kyl

for a time and under conditions suitable for forming said compound of Formula X.

The present invention further provides a process for preparing a compound of Formula V or salt
thereof,
wherein:

R'isHor Ci-Cs alkyl;

R? is C;-C; alkyl, -CHp-0-(C;-Cs alkyl), C(0)O-(C,-Cs alkyl), -C(O)NH~(C,-C; alkyl), or C-C,
haloalkyl;

R?},RY, R®, and R® are each, independently, H, halo, C;-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl,
C3-C; cycloalkyl, C,-Cg haloalkyl, hydroxy, OR’, alkoxyalkyl, C(0)-alkyl, C(0)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NR!°R!!, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl and heteroaryl
can be substituted with one or more substituents selected from C;-Cy alkyl, halo, C;-Cjg haloalkyl, and
alkoxy; or R* and R® together with the atoms to which they are attached form a 5- or 6-member

heterocyclic ring having one O atom;
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hydr oxyal kyl , NR R11, CN, NO, heterocycl oal kyl, aryl,
or heteroaryl, wherein said aryl and heteroaryl can be
Wwenpsoita ed with one or nore substituents selBCT/E82004/019279

f rfufd R¥Calekat] mdé};@ﬁdéntI)CH' Galbat, adlakiyl, ., @R slkedyK @903 aHtS/nyl Cs-Cy

d R5 tqg atons to_which the
excofy e gl shgmalyt b STk cEon kel EeipH-sion, o
hydro RFund ROMbgeRenRih RehrBoLRA6H ¢ wnidﬁﬂ@m@ra&icned form a C;-C

e ng’é Calkylo C-Calkenyl . C.-Calkynyl. C-C o
°y°1°€1g3é‘lg§%1pkyl C - C hal oal kyl, al koxyal kyl, hydroxy,

C©Ois &l @ltg all01.©@, @ aldexy1, C l%g@lwﬂyﬁbktm echfaﬁﬁjﬁ Cg&yﬁaldfa)ﬂ(yl aralkyl,

or R and t oget her Wi th the carbon atomto which t
aryl, hetezoagyl; betereaty lplgflrqraiig; a‘@ cycl oal kyl group; R9 is H C
Qlahlkw alekadg, iahépeméhuy,ﬁ @l@lg Ky € -cGalkday C VL L RAkNMA, .C-C;

C_hal oal kyl . heteroar

yl
cycloﬂ&le? cay Wo&lkw& praﬁ%ﬁ atg(i/ |h9tproaré(h (yetgyerygxﬂal g_llyérOé Re é}@ﬁ ,R” together with

the Nlaﬂﬂﬁﬂé%ﬂ&lﬁhéy}ﬁre dttacted Eoratl ditterocelfe rtlgkenyl , C -C
nyl, C -C cycloal kyl, C -C hal oal kyl, aral kyl,

°°mp‘él§l9g heteroaryl heteroaryl al kyl, or aIIyI or R10
ang Rl]reio@igg& E@ﬁpoﬁhd(kfﬁohﬁula\lxair@mﬂaaeMI ch they are

t
with agltaiqagg%glg o%)frpat}%gpc?e?tg?errg%%)é%n%anrﬁég cq@dm@]r;lsl siulgtgl{ e %q% zq(;@;ﬂ% a compound
of FoMi8d B{ & sf@thegofial o or and R' is C -C al kyl, aryl, or

wher he ?{S ?x%];qzélﬁ 88%(3] Ir;lpé) g! L al l ké{f E&? tolr %&ytgray%plggﬁpge{lly sp;bsn@ted by one

or mo@d }Kﬂl?()éyane Mifeal C4, Ellﬁ&lodl & Peloalil, I[)-C] alk¥, bZC g, Ha‘ﬁﬁ!?k%ﬁ}t and
31) a tinme and under ndltlons swtable for form
sal’d

c dﬁi?&%ﬁ“doﬂm%‘f%ﬂ%g‘”\‘}m aleWibh @ OeHEing Froasht fop timé and under

condlﬁd\ﬂstsﬁﬁaﬂbleﬂbl%inﬁiﬁ@saﬁi PhpeatofFermyld epari ng a conpound of
R3. X or salt thereof, wherein: RLis HoO

hmp@q:nzc(.lwt}og ﬁ@he@rgp@@ prOC@q or@_r?p@rm@ %Wpl}d of F ormlfl:a V or salt
theredﬁ(O)O(C—C al kyl), -C(ONH(C,-Calkyl), or C-C
where haI oal kyl ; ‘
R'isHor C,-Cg alkyl;
R? is C;-Cs alkyl, -CH,-0~(C;-C; alkyl), C(0)O-(C,-Cs alkyl), -C(O)NH-(C;-Cs alkyl), or C;-C;
haloalkyl;

R, R4, R?, and R® are each, independently, H, halo, C;-C; alkyl, C,-Cs alkenyl, C,-Cg alkynyl,
C5-C5 cycloalkyl, C;-Cg haloalkyl, hydroxy, OR’?, alkoxyalkyl, C(O)-alkyl, C(0)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NR'’R"!, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl and heteroaryl
can be substituted with one or more subsfituents selected from C;-Cs alkyl, halo, C;-C; haloalkyl, and
alkoxy; or R* and R’ together with the atoms to which they are attached form a 5- or 6-member
heterocyclic ring having one Q atom;

R% and R® are each, independently, H, halo, C;-C; alkyl, C,-Cs alkenyl, C,-Cy alkynyl, Cs5-C;
cycloalkyl, C;-Cs haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alky], or
hydroxyalkyl, or R* and R® together with the carbon atom to which they are attached form a C5-C;
cycloalkyl group;

R’ is H, C;-Cs alkyl, C,-Cs alkenyl, C;-Cs alkynyl, C3-C; cycloalkyl, C{-Cjg haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; and

R'® and R" are each, independently, H, C,-Cs alkyl, C,-C; alkenyl, C;-Cs alkynyl, C5-C;
cycloalkyl, C;-Cg haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R' and R! together with

the N atom to which they are attached form a heterocyclic ring;
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R, R4, R, and R6 are each, independently, H, halo, C
C alkyl, C-C alkenyl, C-C alkynyl, C-C cycloal kyl,

L W@E26080kmlral kyl., . hydr oxy, OR9, al koxyal kyl, C(E)FEb1094/019279

compikied:O- al kyl, C(O NHal kyl, hydroxyal kyl, NR R11, CN, NO
, heterocycloal kyl, aryl, or heteroaryl, wherein said
ard)| an@adiiag aceapepnd E%%”B’é‘a%@bst ituted with one or
nore substituents selectegefromC -C alkyl, halo, C-C
hal oal kyl, and al koxy; or|R4 and R5 together with the
atons to which theﬁ4are ached forma 5- or 6-nenber
heterocyclic ring hawye atom R and R are each,
i ndependently, H, hald al kyl, C-C alkenyl, C-C
al kynyl, C -C cycl oal K C hal oal kyl, al koxyal kyl,
hydroxy, C(O) -al kyL,~C R QNH- al kyl, or
hydr oxyal kyl , or RRand R oget héx’wi t h"Xhe carbon at om
to which they are attached, form/aNC -C cycl oal kyl
group: RO is H C-C alkyR, CR®alRhyl, QC alkynyl,
C -C cycl oal kyl, C C hal oal kw1, aral kyl, aryl,
h hegerogr |, heteroarylalkyl, or allyl; and R10 and R11
wherely 8 BacH V"Bt Bendent |y, H, C -C alkyl, C C al kenyl,
with Gp@palidysfHormyla:- C cycl oal kyl, C C hal oal kyl, aral kyl,
aryl, heteroaryl, heteroarylalkyl, or allyl, or R10
and R together with the N gptomto which they are
attached forma heterocycl|c ring; conprising reacting
a conpound of Formula X ; R5 8NHRR a XI wherein X1
is a | eaving group, wiRf a compound of Fornula: OH
,NHRL for a time and under conditions suitable for
form ng said conpound of Formula X The present

or salf thereeft o timg prdedersopditiens suitblsferderming oeomnospdef Rogmela X

or salG@érpsrund of Forrrul§ V or salt thereof, wherein: Rl is

Hor C -C al kyl; )
b) reacting said compound of Formula X with a halogenating/sulfonating reagent for a time

and under conditions suitable for forming a compound of Formula IX or salt thereof;
wherein X is halo or SO,R” and R” is C;-Cy alkyl, aryl, or heteroaryl each optionally substituted by one
or more halo, cyano, nitro, C;-C, alkyl, C;-C, haloalkyl, C;-C, alkoxy, or C;-Cy haloalkoxy; and

c) reacting said compound of Formula IX with a cyclizing reagent for a time and under
conditions suitable for forming said compound of Formula V.

The present invention further provides a process for preparing a compound of Formula V or salt
thereof,
wherein:

R'is H or C-C; alkyl;

R? is C;-Cg alkyl, -CH,-0-(C1-Cs alkyl), C(0)O-(C;-Cs alkyl), -C(O)NH-(C;-Cs alkyl), or C;-Cy
haloalkyl;

R3, RY, R’ , and R® are each, independently, H, halo, C;-Cs alkyl, C,-Cgalkenyl, C,-Cg alkynyl,
C3-C; cycloalkyl, C;-Cg haloalky!l, hydroxy, OR’, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NR'R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl and heteroaryl
can be substituted with one or more substituents selected from C;-Cj alkyl, halo, C;-Cs haloalkyl, and
alkoxy; or R* and R’ together with the atoms to which they are attached form a 5- or 6-member
heterocyclic ring having one O atom;

R% and R® are each, independentiy, H, halo, C;-Cs alkyl, C,-Cg alkenyl, C,-Cs alkynyl, C3-C;
cycloalkyl, Ci-Cy haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(0)O-alkyl, C(O)NH-alkyl, or
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R2 is CGCalkyl, -CH-O(C-Calkyl), C(OO(C-C
alkyl), -C(ONH(C -C alkyl), or CGC haloal kyl; R,

. WeAgosm1917and R6 are each, independently, H, haP@r/US»e/019279

hydrcﬁkfzi‘lk/}il,, or R dad RS P her with tHe calbly ¥ to thcﬂ:tlﬁy Qlle%ﬁ.laéﬁx form a C3-C;
C hal oal kyl , hydroxy, OR9, al koxyal kyl,

cyclogikyhyerup; ky| | C(O) NH al kyl , hydr oxyal kyl , NR Rl; CN. NO
Ikﬂaﬁ ﬁf@w&h%' (B]yési ali@hyll € If all@%%r?b?-@; dylclo Hﬁ?"cﬁ-g)g?@dll@l, aralkyl,

ar and het er oar can be substitute

aryl, W%a%lu%f?%rﬂéwlso@él%é@ed fromC -C alkyl, halo, CpC
hag ' gl gyt are%m ﬁlh&%a/enupm %gﬁmﬂylpél-tggﬁénbﬁtl.w 51&&%%3-@

atons to whi are at forma 5- er
cyclohl%érfle%%ﬂtaﬂqa@w} .awaw Avilhgterawl feteiopraidky oapllyLea®h), and R together with
the NiaRRERSAMGhdyare ﬂtacltk@lf&‘m acile@r&: KW ringC - C al kenyl, C -C
al kynyl, C -C cycl oal kyl, hal oaI kyl , al koxyal kyl ,
compfisipggoxy, C(O) - al kyl , C(O) Oal kyl, C(O NH- al | cyl, or
hygr oxyﬁédﬁxéac&ﬁpoﬁn@moﬁnmgm her with the carbon atom
to which they are attached forma C -C cycl oal kyl
group; RO is H C-Calky}, C-C alkenyl, C-C
al kynyl, C -C cycl oaI kyl,| C -C hal oal kyl, aral kyl,
aryl, het eroaryl, Re wlal kyl, or al I yl; and R10
and R11 are each, : ly, H CCalkyl, C-C .
al kenyl, C -C al kynyl Cc-C
hal oal kyl , aral kyl, a het er oaryl al kyl ,
or allyl, or RLO amh ~{,he N atomto
whi ch they are attached fjorma h&{erocyclic ring;
comprising: a) reacting géconpalndg@af Formula X or
salt thereof; with a hal ogenghsng/ sul fonati ng reagent
for a time and under conditi uitable for formng a
with zclﬁlmg@nhﬁdg/ﬁlﬂfoﬁﬂfd@éage@@&ra tiitlahd biRF edbitiold ikt foBrinfg a compound
T haI r Soga rl R' is C-Calkyl, aryl, or
© OWE"tl l?ey 1 gali Baﬁfqgcgﬁ%‘lpiy substituted by one or nore
hal)o, ay#ting said dohPourdl I Fbrmula XIGvifted @MpeMad ofPorfula:
al koxy, or C -C hal oal koxys,and b) reacting said
conpound of Formula I X with a cyclizing reagent for a
time and under conditions puitable for form ng said
conpound of Fornula V. T reseaHRhvention further
provi des a process forR®reparifig a conpound of Fornul a
V or salt thereof, wherein: RL is Hor C-C alkyl;

or salt thereof, for a time and under conditions suitable for forming a compound of Formula X or salt
thereof;

c) reacting said compound of Formula X with a further halogenating/sulfonating reagent for
a time and under conditions suitable for forming a compound of Formula IX or salt thereof;
wherein X is halo or SO,R” and R” is C;-Cs alkyl, aryl, or heteroaryl each optionally substituted by one
or more halo, cyano, nitro, C;-C, alkyl, C,-C, haloalkyl, C,-Cy4 alkoxy, or C;-C4 haloalkoxy; and

d) reacting said compound of Formula IX with a cyclizing reagent for a time and under
conditions suitable for forming said compound of Formula V.

The present invention further providves a compound of Formula IX or X
or salt form thereof,
wherein:

R'is H or C;-C; alkyl;

R? is C;-Cg alkyl, -CH,-0-(C;-Cs alkyl), C(0)O-(C;-Cs alkyl), -C(O)NH-(C;-C; alkyl), or C;-C,
haloalkyl;
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R2 is C-Calkyl, -CH-O(C-Calkyl), C(OO(C-C
al kyl), -C(ONH(C -C alkyl), or C-C haloal kyl; R,

. Wedgosmi917and _R6 are each, independently, H, haP@/US2004019279

al Y IR, & ,afd & 4&@ @é/clh; 1ng‘epe£aeﬁdl3k¥f‘ﬁa{lo Gy @lk?}/ %@!ﬂkéﬂyl C%C; alkynyl,

c3-c7;g(§’ o ,;%f @NW%P%WRQ,W%@%?:%% alkNRC 9 allymu G@NH-alkyl,

hydmxyme}l em@wé |aINO, heté@bdkioalRYl, 436t &flﬁﬁfdébal Mé@é’n?éaﬁli eﬁ?l' #ld heteroaryl
can bﬁ—g}%/bétl ‘and het er oaryl can be substituted Wt

th
taighwfth P%Fecmnsor%@lbét&l@éﬁ seleefpd eom E1-&k RYYL, haﬁw% Cs@alo@kyl and
alkoxPAdr RALKYR togotetr itk GedatonRito RhicR Ry Be altRted fb% a‘@‘- BIhG ﬁl@ﬁber

atons to which they are attached forma 5-
heter‘??éf@r%’é;ﬁ&‘f‘%‘)f}elQ\@toﬁ‘av| ng one atom R and R are each
I rwemmfbm E%h xhlﬂepeﬁieﬁﬂy,@ hﬁo fd k}élalkyﬁc-z @3 ﬁk&@mdrcs Qlkr@l Cs-C;

oal k oal
CYCIOHWJT glxgg ha@@@yl a Rwalkyb?drg}yapg)ralkyt((@magyk92(0 ¥\8—[—al¥yl or
hydroRy#iKy® ¥ RFlanll R®*QbgetheRih e ABGE H6th toMvhibh thBRare 3kRAM RERAC,-C,
to which they are attached forma C -C cycl oal kyl
cycloglcd@PUPRO is H, C-C alkyl, C-C alkenyl, C-C
a' I@MQH' ¢,-€; allyl, (C{fdg(&ﬂdekyl' G- @ a‘ll@nl]‘latP@J Mioalk?l’ al- @/haloalkyl aralkyl,

. het er oar het er oaryl al’ky[l | or
aryl, léFfFﬂoaQﬂ’l e‘éﬁ“é’*“@%l%)ﬂ origfifependent 1y, H, C -C aI kyI C C

al Kema R Lee e&éhalh&peﬁ{denﬂﬁ}r @l-cyakﬁ% K&yd alkeleyl; €,-Cs auq(nyl Cs-C;

Q}%’ oal kyI1 &;al kﬁ%i h%‘ het er oar ]l heteroar&O é
cyclogylgirihalog b 1teqoatybhﬁ%rpawalkwl ohlyl oaRor#nd B together with
the NakdinCHo vahtmyhe@raee At hath 4 RiociciRehgrfaycl i c ring;

é( rh% %? gactl ng a conpound of Formula Xl: R3
dahAnerER i s a 1 eaving group, with a conpound

ofR*Hecpu} dkyl Wloﬂfete&ﬁbil cadn@pedhily fubtitded b d}‘@ea)‘? chob YARJ, cyano,

ondi tions suit e for form ng aconpoun f Fornmul a
nitro, 5‘% @r li%h ¢1- ?H@ﬂ‘é@?’{ Gy plsgh Prn%n Sdiaipak8®bound of
Folﬂﬁlpkeﬁen&n%rttfdn durthed HEARR LI G NS B thitBRGE BmPoRhds of Formula

v 3 i me and under conditions suitable for formng a
aanfly®ound of Formul a EXor salt thereof;
R2 2
R3 Z R® i
R4 R4
NR1 NR1
R5 R5
Re R® Lea RS R%® e
Va Vb
wherein:

R'is H or C;-Cs alkyl;

R? is C;-Cz alkyl, -CH,-O-(C;-C; alkyl), C(0)O-(C;-Cy alkyl), -C(O)NH-(C;-C;s alkyl), OH, C;-
C, haloalkyl, or CH,OH;

R*,R*% R®, and R® are each, independently, H, halo, C;-Cjs alkyl, C,-Cg alkenyl, C»-Cg alkynyl,
C;-C; cycloalkyl, C,-Cy haloalkyl, hydroxy, OR’, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NR'°R"!, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl and heteroaryl
can be substituted with one or more substituents selected from C;-Cj alkyl, halo, C;-Cs haloalkyl, and
alkoxy; or R* and R® together with the atoms to which they are attached form a 5- or 6-member

heterocyclic ring having one O atom;
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wherein X2 is halo or SOR' and R' is C;j glkyl, aryl,
or heteroaryl each optionally substitute y one or

WO/ 0k lo, Zyano, nitro, Cl-C4 alkyl, C -C habOrUK30D4/019279
C B'Condl KOsy cachy indsperglentdyt, Slahile)Gr:Csatkell, €)-Cg sliveriyl, 05-G @lkghny1, C;-C,

el B AP G Ko, O GYBL 24 SRR P o
hydroxyseyh o & “@hd RO toagthar with thb earhoremento witiviemby &8 afidéhdd ¥ofm a Cs-C;

' [ f Formul a
s a process for preparing a conpound o _
cydo?/kﬁ\réjmgg’lt thereof, wherein: RLis Hor C-C alkyl; R2

Lo HC syl Ci-Celalkenyl,C-G aHdYﬁM% ¢3,-?7S(y|6)))@1§§1,(?cgﬁgﬂﬁa§émyl, aralkyl,
- . Qr. C -C hal oal kyl; , , )

vk Iﬁ%%h%%gagg;gﬁ{l’@%ﬂ é’p%ﬁldent ly, H halo, C-Calkyl, C

- R A Rayare exch,dndepeagdently, BTG aily}?l,lkcq l::diglajldexgl,lelC‘(lj(g jlkynyl, Cs-C,

| koxya - , ]

oo o S A tor Bl RN oo o e et e et with
the N atode whish {hey eralattdshed frmyia hetarocyudit engaryl , wherein said
compridfgt and heteroaryl can be substituted with one or

bstituents selected fromC -C alkyl, halo, CC
Hg‘ltlie%??ig@fsa,id mixiraricompounds witda elrichl feSolviag edider fork Llhrah%@olving acid
salts oﬂia%nip@udﬁg',i v@ﬁ_re'ilﬁ% d ekl r@stoﬁv%xcgh %% cfol%r I %w%é{algtgaélg _@g%ﬁerggisomer; and
heterocyclic ring havi ng one catom “RSgh ,
i Hgeipiéting paid shiralesakeinpacidsaltCofahidybmp@indCwabieRiyd sesftingGprecipitate

. . 1 o1 - - C. hal oal kyl... al kaxyal kyl",
is enrlcﬁlle(lé ?ﬁg%/ (?hll‘(éi( rgg}\gl?/iicﬁféaggn&%g Fa[%%/ fo’mpetl . IQIEIE (gﬂg&}%’/a or Vb.
O%lpf-y;a?s@;kty@[ek jqn fu@l%/er Prozides &Rcttirabyesdindnig avidt faltbh@cd@obRof Formula Va

[ - | kyl
atomto which they are attached forma C -C cycl oa
or Vo roup; RO is H C-Calkyl, C-Calkenyl, C-C
Wherei'g’l kynyl, C -C cycloal kyl, C C hal oal kyl, aral kyl,

_ |, heteroarylal kyl, or allyl; and R10
ot glaf%%ggglzh, i ndependently, H C C alkyl, CC

2‘%%1?37?@ allyLCCRbA3G1Cs atByD (@0l Gatkalkyl), @(O)NHL(@@HKM}WD, OH, C;-

I .yl, heteroaryl, heteroarylalkyl, or a ,
Co halodhel SCHCAL Y together with the N atomto which they

e ﬁléto Rﬁggfie&R"lq}w -dndeeerdewlyy B hato, IC40 lk@loOPC kG, CAL; alkynyl,
Co-Cr oY @aIyLTT-@} HERRRPURGAY, G b Ratkld C(GFaT, c(0)0-alkyl, CONELalkyl,
hydroxyalkyl, NR!*R!}, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl and heteroaryl
can be substituted with one or more substituents selected from C;-Cy alkyl, halo, C;-Cg haloalkyl, and
alkoxy; or R* and R’ togéther with the atoms to which they are attached form a 5- or 6-member
heterocyclic ring having one O atom;

R® and R® are each, independently, H, halo, C1-Cs alkyl, C,-Cg alkenyl, C,-Cy alkynyl, C5-C,
cycloalkyl, C;-Cg haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(0)0O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R* and R® together with the carbon atom to which they are attached form a C,-C,
cycloalkyl group;

R°isH, Cy-Cs alkyl, C;-Cy alkenyl, C;-Cy alkynyl, Cs5-C; cycloalkyl, C;-Cg haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; and

R and R" are each, independently, H, C,-Cs alkyl, C;-Cs alkenyl, C;-Cg alkynyl, C3-C;,
cycloalkyl, C;-Cs haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R' and R!! together with

the N atom to which they are attached form a heterocyclic ring.
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wi th a hal ogenating/sul fonating reagent for a tinme and
under conditions suitable for formng a conpound of
wo-o0siE 7%l wherein X1 is a | eaving group; b) PEHUS1004019279

nnnnnnnnnn

DET ASRED SESEREFE 0N OF IMBOBIMENTSIOF HGEANVENEION

Formula: OH NHRL or salt thereof, for .a tine and under
cahelirrocsrres sud tafpmedipsy of JherPFIe iBvHPOUAL BRfEJR e greparation of
therap&lti?:rag&% for ttl{éecfeﬁﬁfent & )prépAakis BY5-5A1 1He SAMPAWEPuch as obesity and other
Formula X with a further hal ogenating/sul fonating
Cen“aP’@&tj@ﬁfysfe@?d@a%ePrre and under conditions suitable for

f BRELAG phoccREPAdNAteRledfzRE BB p}%s@d’t u%,%hﬁoﬂ &€ E)ﬁﬁfded below in Scheme I,
wher €] n X2 is halo or and R' |

S - C al kyl,
wheregieRonstiguent merabreniop e |09}H%ﬂ“F195 depigted .tl%eaftl% &re lﬁiﬁﬁ@ﬁé‘elﬁmbﬁl@\”e The symbol
* degl%\l.a%s oﬁﬂ(&’h@ﬂy cHat EeRiers@ilat 64h Bl skibstantifdyGrehind@bOiBdiH over the course of the
C4 al koxy, or Cl-C4 hal oal koxy; "and d) reacting

dep1°t§da‘ieﬂ°t’(96~°rrpound of Formula I X with a cyclizing reagent

for a tinme and under condigdwemesuitable for form ng

sai d conmpound of Fornula V. The present invention

further providves a conmpound of Formula X or X or salt

formtheresf, wherein: RLis Hor G-Calkyl; R is C

-C alkyl, tCH-O(C C alkyl), C(O) (C] C al kyl),
NH g al kyl), or C -Gl

ynyr—ﬂ

hal oaf’ kyI hydrxy, NORO, | al koxsyalky (
C(O O al kys, &X' O aIWydr oxyI k

, heterocycl og| kyl, aryl or het er B“aréalb
aryl and heteroaryl can bé substitut
nore substituents selected from C ¢Zal kyl,

hal oal kyl , and al koxy; or R4 and K5 togetlher with the
atons to which they are atti@tilned form a 5- or 6-nenber
het er ocyckdi ¢ ring having one om R and ape each,
[ nde%ende tly, H halo,

hydr o @ R_an I
to wWhi ch A7 e atR ach
group; pe R® Rea

Ia I

2
cyclizati R
yG 'Za'ﬂ;\\ R3 %duction

R4 *

NR?
RS R7b
R 6 Rab RBa R7a

I

In a first aspect of the invention are provided processes, such as are exemplified by Scheme I, that
involve compounds of Formulas I, Ia, Ib, II, III, Illa, and IV, or salt forms thereof, wherein:

R'!is H or C;-C; alkyl;

R? is C;-C;s alkyl, -CH,-O-(C;-Cy alkyl), C(O)O~(C;-Cs alkyl), -C(O)NH~(C,-C; alkyl), OH, C;-
C, haloalkyl, or CH,OH;

R*,R*, R’, and R® are each, independently, H, halo, C;-Cs alkyl, C,-Cg alkenyl, C,-Cs alkynyl,
C3-C; cycloalkyl, C;-Cs haloalkyl, hydroxy, mercapto, OR®, SR?, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl,
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RO is H CpC alkyl, CpC al kenyl, CpC al kynyl, C3-C7
cycl oal kyl, CpC hal oal kyl, aral kyl, aryl, heteroaryl,
WO 24080 oA ry IaI kyl, or all I; R 0 and Rl11 are eamhr/U52004/019279

C(O)Nﬁcpélfyémémwkyl mJR‘mjbcaJ mz,, hetep@j@lbaakmwryl @maeaiaiyy WHerein said aryl
and h ero ?é’a%lbg%%}’{uted%t% 0:39 !) 01§+ Xub’stl syﬁe}/ec%ii %ﬁg‘&lﬁf&lw halo, C;-Cs

teroar er oar
haloatkag elttcmlkom QrfR4tahd3Rf\tog¢thaIthh thmfaltcmts tb lndich alieg atdttachio@ ebrm a 5- or 6-

[ and X2 is halo or SO R"; and
memgﬁ?ﬁéﬁr&%@; ﬁfiﬁ%('?gogepa?%r’ het eroaryl each opti onal 'y
- subsuidRt erdewn md@emdenﬂml‘ﬂehha,l(b ;Cs@ikah) Qo-CRialkeny ], Galds Mlkynyl, Cs-C;

oo B SRy R T BT AR 5o

hydrorm@l@ﬂ,\plr Rg aad Ri >together with the nprbarnden af wiioh by fre WlacB&ttfoMPa C;-C,

cycloﬁ%ﬁgg&herel n: RLis Hor CpC alkyl; R2is CpC al kyl,
34 -O(OpC alkyl), (OO (CpC al kyl), -C(O NH(CpC
alRCyany R*Gie each, iidpandonttyk 1 hale)C,Cialli, CRC, iRy, By, Mighyl, CrC

cycloa'ii@ladf Qfﬁé@grkg Ql?%&ﬁﬁlﬁlewé S, é‘{/ogl gf @ﬁbce%@ ﬁgﬁ)ygj aligi, or

hydrow,ﬂqyb y@yR "@ROR ™ a0 detheswittkit carlep@onatolwyllich GOtk form a Cs-C4
kM aIkyI hydroxyal kyl, NR R 1, CN, NO ,
het ér oC cIoaIkyI, aryl, or heteroaryl mhereln said

aRy s Brfd-Gralket, €21Cy bikemth B€s slkbmtl CTagCMblky], ORE, m&?l(léyl aralkyl,

11@{@{% YRSt ected from CpC al kyl, hal o,
W Ogi; ﬁ&aé}l’agﬂﬁ @1 or R4 and R5together with the

tRorﬁ?leo aheash, indvesndantly, Hi € a@miqy], f[rCnatkefiyl, @:cseﬂmyrrpgg.c,
cycloa'ﬂ@i ggglﬁ%glhélwr érﬂﬂylﬂﬁ%ﬁ' H&e&?ﬂ@ l@ﬁ&ﬁg@ryﬁalﬁ{&dgﬁaﬁ 8rr§]|a gnd'é{“ together with

theNiﬁP‘R%Vl‘llCh they @e@?@ﬂh@bfomhhet@oe}@hhahg;al kyl, aI koxyal kyl ,
hYquﬁRfcy’ v O |, or
gdr oxya (%9 C?H(gemxgd% Qh%a@%’@’r’ SES % OaRrf* at om
-OSi(®’ % whi ch they are attached form a C C cycl oal kyI

gRQé-'@f-CBﬁla’l Saéf'!’ccilrcqﬂefegaﬁ}l F&éh &pt%&al aﬁule%ff‘ngc* by ofie gr e, halo, cyano, nitro,

ynyl,
Ci-C 4%11994 Ci-Gretaboabiah (hi-Cs pllsoxyy Qldhﬂz;dllaloyllkoxwandal lyl: and R and

Rt @ afkhy, i ndependently, H, -C al kyl , C-C
al kerﬁ?lC§ Cp C al kynyl, C-C

cyclo

In some embodiments:

R*is C,-Cs alky], -CH,-0-(C;-Cs alkyl), C(0)O-(C;-Cs alkyl), -C(O)NH-('C'l-Cg alkyl), OH, or
CH,OH;

R? and R® are each H;

R* and R’ are each, independently, H, halo, C;-Cs haloalkyl, hydroxy, OR®, SR, alkoxyalkyl,
NHR, NRR!, aryl, or heteroaryl, wherein said aryl can be substituted with up to two substituents
selected from C,-Cj alkyl, halo, C;-Cy haloalkyl, and alkoxy, and said heteroaryl can be optionally
substituted with up to two substituents selected from halogen and C,-Cyg alkyl; or R* and R’ together with
the atoms to which they are attached form a 5- or 6-member heterocyclic ring having one O atom;

R™is H;

R™ is H or C;-Cg alkyl;

R* and R® are each H; and

R and R" are each, independently, C;-Cj alkyl, C,-Cs alkenyl, C;-Cs haloalkyl, aryl, heteroaryl,
aralkyl, heteroarylalkyl, or allyl.
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cycl oal kyl, C C hal oal kyl, aral kyl, aryl, heteroaryl,
heteroaryl al kyl, or allyl, or RLO and Rl1l together
wowts/o1hed N atom to which they are attached f oP@T/ES2004/019279
ES%{TIQ CHBbd; ﬁleﬁtb Qﬁ) P RO ERKeIS B R'GOAL Aed RNE n§dhidlzoM, ¥ibefit@ted thiazole
ound a chiral resolwng acid to form
Orath@m1¢é¢r1Vﬁe%l ving acid salts of said conmpounds, wherein

S WA RinbBdinbRS QianfR@’ @H lafld ROAYthes eﬁmfw BRh aatﬂeak‘t B6r RN€n be H;
St er eol soner ; I tat| n&ﬂsal C i ral- reso Vi ng

abi s«gn@arrtogdlmpnt@aphlfsom@dhﬁaesmet @R, iy 1 hep Bs ffmof R or NRPR™,;

pf hﬁ'emgtﬁm'eﬁs i) if ‘Rh @IQi Rhrd Ihﬁh?rbhﬁ /P 1srl-§$lgh\ﬁ4 'ikgloﬁﬁdlﬂjazolyl
al t one of ‘said npounds of Fornula Va or Vb. The
SUbStltpﬁeéQ@ﬁtlzoiyh\Péﬁlt ln@ﬁazphrdﬁlﬁ‘@‘?wepr ovi des a chiral resolving
aﬁt s@m%%hlﬁoo&fneﬁs QET’PRUBQH &fcrEodn?3s Ma, &rOﬁ/Qhéfhe e, R5 andR cannot
is C-C al kyl, CH -CO (C
allbeldt kyI) C(O)O(C C alkyl), -C(ONH(C]-C al kyl), OH,
Chii sofneRahe@ kb, (FﬁquH}gﬂd RRis, 1so'13340 yﬂ)r’OI@ﬁB’en% afid R® cannot both be
each, i ndependent H, 8
OCH: gt QEnyl, C -C al kynyl, C - C cycl oal kyI C - C
hﬁl é%ﬂtelé}ﬂbodlméﬁtﬁ &Yif R%%Hg%h&Rkié@lLﬂ?Uﬂyl tﬁ(n@“'c@t{rl’éylbe OH, R’ cannot Cl,
ie( é{ C(}ﬂ( H al kyl, hydroxyalkyl NR R, CN NO
and R’ ang} %@Wﬂb‘é wl, aryl, or heteroaryl, wherein said
aryI and heteroaryl can be substi tut ed vvith one or
nmore substituents selected fromC -C alkyl, halo, CC
hi fyehegmbodimantalRdsdy: or R4 and RS togethet with the

atrpﬁﬁhérem\emlﬁl@mt h@ys @G sl ached forma 5- or 6-nenber
het'erocyclic ring. havi nq one atom R _and R are each,

i Hophagahedipents) R fnehyleethyg napregpll, or ésoptepy) kenyl, C -C
ahkﬁﬁﬁ)fépem@od&eﬁ&’@iz%&hét W1, C C haloal kyl, al koxyal kyl ,

dr oxy, ) - al kyl Oalkyl C(ONH- al kyl, or
hirutlakwmbwlmem l%ﬁtgﬁ Herdistlifdie: thiophenyh B Bl BFoly or
1m1daz‘bB/1V\h| ch they are attached forma C -C cycl oal kyl
s H C.alkyl, g-C alkenyl, C-C
Fm@lﬁb?reméod@e@%t dflkyl . C -C hal oal kyl . aral kyl ,
a[nyfurthé?%h@f)dlﬁiéﬂtb ROK h‘ﬁﬁ&ﬁd&?réﬂhcﬁ}w wbrﬁf)&% i@&ér&/ﬂoxy,&'ﬂ?loﬁl L thiopheny],

and R11 are _each, independent
furanyh, eréﬂy\ pyr@olyd; 151|14@§,q,]¥,1} or p@en_yt W@prbs&td‘éwdazctlyl 1topt10nally substltuted by

one or%r@ﬁdl&&l metﬁfl @h(kééhd ph@ gh& ophi&itafl %g%ﬁtlu’sed Reth &p sl sabskidtlents selected
or a 1 together with the N atomto

from %Séﬂ‘yrﬁex?s Qi‘l@an@tlt}@&’n@tﬂ' 3k9Xf a het erocyclic

I i @hrthde CAbbERREICR IETI ON OF EMBODI MENTSOF THE
I NVENTI ON

In some embodiments:

R? is C;-C; alkyl, -CH,-0-(C,-C, alkyl), C;-C, haloalkyl, or CH,OH;

R®},RY R, and R® are each, independently, H, halo, C,-C, alkyl, C;-C4 haloalkyl, hydroxy, NH,,
CN, or NO,; and

R™ R™, R*®, and R® are each H.

In some embodiments, (H) when R? is C;-C; alkyl, -CH,-O~(C,-C; alkyl), or CH,OH, then R® and
RE are not both H; and
In some embodiments, (I) when R? is CHj, then R?, R?, and R® are each H and R’ is not H or

isopropyl.

In further embodiments, R is H.
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The processes and internedi ates of the present
invention are useful in the preparation of therapeutic
w@o®snwifor the treatnent or prophyl axis of 5-POTI/US2004/019279

mf@h,%g}%m%?g{egtgjﬁ SHCh, obesi ty and other central

nervous Sys i'seases. l e processes and
i rhtt@rﬁmm@memﬁ,lihecp@e@éﬁf)r nyeiidaligl ar e provi ded

D&l il S%g!ikﬁﬁﬁts 'ﬂ@ﬁ&ﬁwetﬁﬂ N&hdpeRlougREPeRS for the

conmpoun ‘ed t erel I ned "her el nbel ow,
Tlﬁlefustywbmbodlm’en‘fs RieR}, BhaneR' aswcbﬂaqlqud@hﬁlm H, metiyk NFlg, CN, halo,
CF3P¥% &G@n be substantially retained or inverted over
*"tHé course of the depicted reactions. Schene | R5 In a
first aspect of the invention are provi ded processes,

SYE RS ﬂ-fbg? ﬁ%ﬁt@gk 1h£ ﬁn%gntg}{ JE 'R@""Rsﬁl andtﬂq‘aére LAy e ve

conpounds o ormulas [, |a, , Il1Ta, and

| W futhersaibpdimsntysf th swersion, Rmeqi Bf %fe GMH s Hor C-C

al 6 I ), (OO (C
élk%ﬁer%bb&&s gffﬁlz m(llentlonqﬁ R‘Oﬁr(cﬁ{’age (’%—cﬁléll hal oal kyl |

ofn @HhmmdelmeNAOf‘Re IHVQ}W@HR‘S ighalo-each, i ndependent | vy,

; : I C - Calkynyl C-C
c%fh%% enﬁ)&;ﬁé{l&xﬁge g’g?lﬁfﬁ l@ﬁﬁ%ir oxy, nercapto, OR9,

thfurtéwmbyéwyﬂs of the @y erﬁlok,yﬁ is C;-Cy alkyl.
| kyl, NR R11, CN, NO
C(I[?ut eél;}]oe?%% ]QE %de%{tfon 2? q{]gté%{?oar yI wherei n said
arhyfurthﬁrrc@mbedlme@fapfﬂhe Cf%(fmf@é,%uﬁbgt ituted with one or

LS erﬁéikéﬁibb&%%% %f ﬁ@ krtnvgﬁt%g li] rlé:’ﬁ‘opc €, ﬁl{}kl}’]k ' is bﬁb?alkﬁ Rac;s H,R*is
haI oal and al kox and R5 1 ogether wit

halo, RtipHsR léHi\Bl “anH R ThiRe' léﬂt%@%dlsi%r ma 5- or 6-

"?ﬁ‘ﬁx‘?&lexj‘éﬁib%ﬁﬁﬂ& Iof the ’fdv&gloﬂel{"'lé"ﬂ MR R I-ﬁRaﬁ‘tl RS AR, R®is H,R"™

| .ndepend . hal'o, C-C alkyl,
is H, %Fl@eﬂa)ﬂ lsﬁaal@é?ﬁ%yl C - C cycl oal kyl, V! QC haI oal kyl ,

a'x%m@ éﬁ%bdmlax@ Ibpeﬁx VGl @k kb, (O O al kyl

, érox yal kyl, or R and Rtogether
Qﬂlrﬂlﬁ@m’?a@hﬁ@htsaf mrtventwmlcﬁ hydiexy.are attached form a

C3i fafthSERlb@EHs 0Bhe Hf'}entBn and dr are each,
i ndependently, H, halo, -Calkyl, C-C alkenyl, C-C

allx§wiher empodigepsy of tbamwrrtwné isBrhal oal kyl , al koxyal kyl ,
hydf e enggg}neﬁ‘tls K¥he 1&@1@091315 kyso,RuE) Mﬂ'uﬁ'brh%ls (e.& rmesylate triflate,

hydroxyal kyl, or R and R together with the carbon atom
methyl $1§agpatdh t hey are attached forma C -C cycl oal kyl

9P ERtherRhbbdintents &f thEirRbhivh, L g—O@l(ﬁ*)kﬁBl‘.{ hs trifnefy BIAYRY |
C -C cycloal kyl, C -C hal oal kyl, “aral Fy
In further embodiments of the invention, the compound of Formula I has an § configuration at the

carbon bearing R%.
In further embodiments of the invention, the compound of Formula I has an R configuration at the

carbon bearing R%.

The present invention provides a process for preparing a compound of Formula I:

R3 R
R4
NR!
R5 R7b
RG Rgb RBa R7a
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aryl, heteroaryl, heteroarylal kyl, or allyl; R10 and
R11 are each, independently, H C C alkyl, CC
wa@bdwsnyd179 C - C al kynyl, C -C cycl oal kyl, C - C PCT/US2004/019279

or sall@kRfekeyt, . aral kyl, aryl, heteroaryl, heteroarylal kyl,

or allyl, or R10 and R11 t oget her with the N atomto
compigingKadtingy cempouad phEM@blaflor m a heterocyclic ring; L is

hal o, hydroxy, C -C al koxy, CRX thioal koxy, C-C -

acyloxy, -OSOR, or -0Si®R) ; Ris CeC alkyl, aryl,

or heteroaryl each optionally sybstiidted by one or

nore hal o, cyano, pf C -C hal oal kyl, C

-C al koxy, or C -C ha Y, is C-C al kyl.

In some enbodi nents: B2 is C|-C al kyl NRICH -O-(C -C

alkyl), (OO (C-Ca kyl), C(O)NH- C -C al kyl), OH

or CH OH R3 and are each,

i ndependently, H, hal o, hydr oxy, OR9,

SR9, al koxyal kyl, NHR10, eyl R®r heteroaryl,

wherein said aryl can be substituted with up to two

substituents selected fromCIC alkyl, halo, C-C

[

with O%h%lﬁé%m Og{iﬂistﬁ%’t Fhe gre&rﬁ & %V@?%c%ﬁgaﬁlé}efa?g gﬁcfeg conditions suitable
for fog@ngﬂlpe@npmﬁpﬂénrmgbd opsatt f@m regfkyl ; or R4 and R5

t r e C f t

grg renstoglgser%gtrdnn&lﬁ ngete 011'1% g@Ht {Brnkynr&?é na@ bﬁréls(lé nsgag (re:lg BH;. In further
embodun@ms, the fedudipg qRentsopprises €mel dnglb such aaﬁ@omhmr@le onalhminum hydride.
d

In soﬂiﬁ: eﬁF%l%anC@l{a&drﬁenﬁgad’g@ntqgﬁﬁlg Tt(-)IgI Sﬂﬁé}drar yln% Eﬁg{[se %8 a51r11ta1ble and can be
selected gy lop¢ skl}i@k @rt@grayq aE){@yqple syjitatdg reylpcmg agayfppare compounds that selectively
reduc@ﬁi@gﬁii l](tﬁg cdt{})oﬁi?ddf%omb | ‘and R4 is H, _then RS

'S not | azo bstituted thiazole or a thiazole

ddn ifvﬁler erabodimentsy adcatisoasit] eparbepresem)in jtfe rRadtion i amameRnt sufficient to

mcredsé r&t:tlﬂﬁr ra%h a§u1{5|ble !g%gls Q?Hst l?lﬁfudé?% R‘IZ(]Q orﬁénﬁi?qﬁ% %1((1; %gh as BF; and

adduq"sz th@lrepﬁenphmng @Fma Mﬂ—lr@lb)ltsdrmmbvlmther)l BFs@E’e BF3:0(CH,CH,CH,CHj)y;
BF3.1?-ﬁb9ﬂf tH@HIEeS Sugtgale hlg J;H flgde;ﬁ% lﬁmﬁ@bh&% toadgguta 'rélaﬁre to amount of

én R4 1s not stituted azol
compeyndijopf eyl 1k der| vative;

Due to potential sensitivity of the reducing agent to air, the reaction can be conducted under an

inert atmosphere. ’

Reacting can be carried out in any inert solvent such as a dialkylether or cyclic ether (e.g., THF)
at any suitable temperature, such as room temperature. The duration of the reduction can be carried out
for any amount of time determined by one skilled in the art. In some embodiments, thé reaction duration
is sufficient to allow the reaction to go substantially to completion. For example, reaction durations can
range from about 10 minutes to about 48 hours. In some embodiments, the reaction duration is about 8-
12 hours. Reaction completion can be monitored, for example, by LC/MS.

The amount of reducing agent provided is typically sufficient to provide at least enough reducing
equivalents to reduce the compound'of Formula II to the desired product. For example, an excess of
reducing agent can be provided such as about 10x, about 5x, about 3x, or about 2x reducing equivalent
excess. For boranes and related reducing agents, the molar ratio qf reducing agent to the compound of
Formula II can be, for example, about 2:1, about 3:1, about 5:1, or about 10:1. In some embodiments, the
molar ratio is about 3:1.

In some embodiments, the yield for the reduction reaction (based on amount of compound of
Formula II), is greater than about 50%, about 60%, about 70%, about 80%, or about 90%.
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In some enbodinents, (E) if RLis Hor CH, and R2 is
CH or OH then R3, R4, R5, and R6 cannot all be H 1In
waerss/oertodi nents, (F) if RLis Hand R2 is i SPEI/Op3004/019279

or OH, then R4 and R5 cannot both be OCH OH. In sone

enbodi nents, (G if RLis CHand R2 is n-propyl, then

RaThe prasesnt m(yéntgq furthsr praywides a mycessjﬁ@prmrlgg]a ccp@)o(gaﬁﬁﬁﬁonnula IL, or salt
form ﬁl@ltebf b&nﬂ?‘ismk@ea@ﬁﬁgtmgnpgﬁM'FMasﬂl RLis H In further

nbodi nent s, S -Caky In further enbodi ments,

R2 s met hyI thyI Rn- propyl, or isopropyl. In

further errbodl ments,| R2 is methyl In further

enbodi ments, RRY | Br, hal oal kyl, CF , thiophenyl,

furanyl, pyrrol pyraxol yl4, oryamd olyl. In

further enbodi net s, [ \ |A furiher enbodi nents,

R5 i s net hoxy, [ OpPOXY,R2

al l yl oxy, thirepheny Q) % azol yl,

i m dazol yl, or phenyl, whe |n sai |mda olyl is

optional Iy substitu @d b ongz8er nore hal o or nethyl

and said phenyl is optionally substituted-with up to

two substi t uents sel ected fram C -C al kyl, hal oal kyl, :
or salg 24{@ tg?.FB dYV ﬁt chz}g—é ;egget@hgbag?bnlso,a%dql%%qsc’_oejﬁtslés%uyéblel Por forming the
compahnd\Oif FornfulaGl bhadalﬂ&lrfﬁ)theredﬂ CHOH R, R4, R, and R6

o PR M et B e 1312 1 R pposimens, 1 o
the conpaendufiFodhurEmt s C1.(H) when R2 is C C al kyl, -CH ot

- Cl-C al kyl), . or OH, then d .R6 .are not bot

4 70 AR B e taeer Tt R LRSS Pl i 5, HE iahple, a C:-Co
alkyl Bdmirfiéh ha&ﬂd(e@, rﬁé’tﬁyl e@fdtindrh alﬂﬁkidRSet'hySl ah@iindth Gliloride, etc.), a C,-Cy¢ dialkyl

alumiig% gxél?q%éﬁg Sdln}ﬁﬁly élﬂ]%hlﬂ@r% i;llrerfcﬁetztﬁyl aﬁl]miﬁusfll cl_iil!)rri]de]: gtrcs,htgglkylaluminum,

AICls, or AlBr;. In some embodiments, the cyclizing reagent is AICl;. Other suitable cyclizing reagents

include acids such as sulfuric acid.

Cyclization can be carried out in the absence of solvent or in the presence of solvent. Suitable
solvents include non-polar or weakly polar solvents such as decahydronaphthalene or 1,2-
dichlorobenzene. Other suitable solvents include haloalkanes and other halogenated aromatics such as
1,3-dichlorobenzene and 1,4-dichlorobenzene.

The cyclizing reagent can be provided in an amount suitable for maximizing the yield of the
cyclized producf. In some embodiments, the cyclizing reagent can be provided in molar excess relative to
the amount of compound of Formula III. Example molar ratios of cyclizing reagent to compound of
Formula III include about 2:1, about 3:1, about 5:1, or about 10:1. In some embodiments, the molar ratio
is about 3:1.

In further embodiments, cyclization is carried out at elevated temperature such as at about 80 to
about 160 °C. In some embodiments, cyclization is carried out at about 150 °C. The cyclization reaction
can be monitoréd by LC/MS. Duration to substantial completion can be about 10 minutes to about 24
hours. In some embodiments, reaction duration is from about 3 hours to about 15 hours.

In some embodiments, the yield for the cyclization reaction (based on amount of compound of

Formula III), is greater than about 40%, about 50%, about 60%, about 70%, about 80%, or about 90%.

The present invention further provides preparing a compound of Formula III comprising reacting

a compound of Formula I'V:
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In further enbodinents, R2 is C-Calkyl or C-C
hal oal kyl . I n further enbodi nents, R2 is nethyl,
_ Weedwglop9irsopr opyl , . n-butyl, or CF . In furtherPCT/US2004/019279
enbodi nents, R3, R4 R5, @@d R6 are each,
independently, H, nmethyl,] NH ," CN, halo CF ,NO, or
OH In further enbodlnents of the invention, R, R, R
, andR are each H. el enbodi ment s of t he
i nvention, R3 and R6 Hre eac f w7 her
enbodlnents of the |n'ent|on and R6 are each
H In further enbodi#t eption, R4 is
hal o. In further &tbodi me e i MHRItion, R4 is
d. In further enbodi nent|s of e\invention, R2 is
alkyl. In further enbodi mént R%®f tR8 invention, R2 is
methyl . In further enbodi nentg of the invention, Rl is
H In further enbodi ments of the invention, Rl is H or
or salforngthgreed; withRzompougd of Feriilat | R3 is H, R4 is halo, R5
isH REisH RisH Risdgl Ris H and Ris H In
further enbodi nents of the ijhvention, RLis H R2 is
M, RBisH R4isdd, RiglH RpisH RisH Ris
H Ris H and Ris H | enmbodi nents of the
invention, L is halo. In“urthdgr enbodi nents of the
invention, L is hydroxy. In fugher enbodi nents of the
|nvent|on Lis d. In further enbodi nents of the
whergith, Qs 21 SQYmngTP‘é” @F a titge angd pley candisions sritable fesf forming the compound of

FormlA VB daR Formlthdréof- OSO R such as sul fonates (e.g.,
mesyl ate, triflate, nethyl sulfonate). In further

erﬁf&ﬂf igrie soms embodimentseQtis Bsroxy, glsoxydgilq, Rr OfC@RShwherein R is C;-Cy
alkyl, UJO-'JB?JMHQIH |a}9§|1 ®¥é¥roakyll ofr Hét&}a clo%ﬂi?p o g@ﬁkt eﬁn&fdmliéﬂ% Q is halo such as CL.

ntjon, the conpound or my has an
In otheOgIeAS: @i Byrorhelngsh - b A 12 alkay svabise methoxy, ethoxy, or
t-butogytbodi ments of the invention, the conpound of Formula
I has an R configuration at the carbon beari ng R2. The
prEgl ‘ﬁ? ormatingran bR opfipilyedried prtde diespressheenfdiser fuaky anan amine (e.g.,
NM%Q@E‘@,Mﬁhdﬁﬁe, ’f)?ﬁc!]h'é, @uﬂo-propylethylamme, piperidine, N,N-dimethylaminopiperidine, and

the like). Other suitable bases include inorganic bases such as NaOH, KOH, CsOH, and the like.

Relative amounts of reagents suitable for carrying out the reaction include about molar
equivalents of each. For example, the amide formation reaction can be carried out with a molar ratio of

compound of Formula IV to compound of Formula:

O

Q
R2
of about 1:1. In further embodiments, an equivalent amount of base can also be included (e.g., molar
ratio of about 1:1:1). In yet further embodiments, base can be added in excess relative to the amount of
compound of Formula I'V.

In further embodiments, the amide formation reaction can be carried out in solvent, such a polar
solvent. An example of a polar solvent is acetonitrile. Reaction temperature can vary from about —10 to
about 30 °C. In some embodiments, the reaction can start at a temperature below room temperature such
as about 0 °C, and for the reaction duration, rise to about room temperature. Reaction progress can be
monitored, for example, by TLC, and time to completion can be from about 10 minutes to about 5 hours,

depending on, for example, scale of the reaction.

28



5

10

15

20

25

R2 R5or salt formthereof, conprising reacting a
conpound of Fornmula Il: R5 R6 with a reduci ng agent
wepsormardy in the presence of a Lewis acid foPCHUS1008019279

arld somel emb@ﬁmditet, itfmlrya';eldsfok thehhédef formakion Fgaag)nt(%ecp&mﬁﬂgof compound
of Foﬁ{%f R/F)n}g ea er @ﬁ%gb%u%ﬂ)c/o ﬁgg %\S ﬁ,tagelgﬁﬁ‘l’/op §@§t H%, 3batk &0%, or about 90%.

such as BH . I'n further enbodlnents t he reduci ng

a rises.a netal i d h as bor ohydri de
o%ga ua?ﬁgrﬁgtrenrﬁ‘ﬁﬁ i 8°é“p°F‘hdS ﬂ‘{é?f 'ﬁﬁidt?‘?rﬁf?ﬁ@t inveEiongueridescp process for
prepadwctoniwmﬁi—bf:FBi-ﬁllam her reduci ng agents are suitable
and can be selected by one skilJed in the art. Exanple
sui tabl e reduci ng agentsgare cdnpounds t hat
sel ectively reduce the amide noliety of the conpound of
Formula I'l. I'n furdsher enfodi npits._a Lewis acid can
be present in the re i Ci
i ncrease reaction ratg
boron-contai ning Lew
t hereof including B
:Cet ; BF : O(CH i :
Suitable anounts includeifrogzabout
eq relative to amount of RconmpounB®of Forrmula I1. Due
to potential sensitivity of tihe reducing agent to air,
msak%? J&agtion can be. conduct ed under an inert
AP RYr @mPHYLE R c sAmpRInd 4 Foragladlle: i n any i nert
sol vent such as a k&l kyl ether or cyclic ether (e.g.,
THF) at any suitablp tenperature, such as room
tenperature.gdhe d [
carried out fo
skilled in the @
duration is suff
substanti al | ¥
durations c
hours. I n sone enbodi 1S, \the reactionfduration is
about 8- 12 hours. RRea |on %onpletlon can be
nmoni tored, for exanple, by 7/M5. The anount of
reduci ng agent provided is ically sufficient to
with a gyebizingixsagent foeatine emoumgér comditiais ngtaemfmainﬂﬂg fhe E&nﬁo%ﬂalgpﬁormula I

1§ 2 [ o o] usnre la 1] |re pr oduct . For
exanpl e, dgrl}geeng% (Ie“sg Eﬂégomg%fmg gE“&’Q‘@gﬁf ‘beInﬁF‘QW gfabpdiments, L of
the compguml of FommbdulllaicRy oriout 5x, about 3x, or about 2x

'k gMﬁé %bo%gﬂén\[s? e raglchzmg reagent includes a Lewis acid, such as, for example, a C;-Cs

Sui t abl e Lew ci ds incl ude
aci ds| such as MRd adducts

‘ tI;l}/I et her); BF
¥—Rand the |ike.

pgunt of tine determ ned by one
somBenb@d? ment's, the reaction
t he reaction to go

alkyl aluminum halide (e.g., methyl aluminum chloride, ethyl aluminum chloride, etc.), a C,-Cyg dlalkyl
aluminum halide (e.g., dimethyl aluminum chlorlde diethyl aluminum chloride, etc.), trialkylaluminum,
AICl, or AlBr;. Other suitable cyclizing reagents mclude acids such as sulfuric acid.

Cyclization can be carried out in the absence of solvent or in the presence of solvent. Suitable
solvents include non-polar or weakly polar solvents such as decahydronaphthalene or 1,2-
dichlorobenzene. Other suitable solvents include haloalkanes and other halogenated aromatics such as
1,3-dichlorobenzene and 1,4-dichlorobenzene.

The cyclizing reagent can be provided in an amount sujtable for maximizing the yield of the
cyclized product. In some embodiments, the cyclizing reagent can be provided in molar excess relative to
the amount of compound of Formula Illa. Example molar ratios of cyclizing reagent to compound of

Formula Illa include about 2:1, about 3:1, about 5:1, or about 10:1. In some embodiments, the molar

ratio is about 3:1.
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excess. For boranes and rel ated reducing agents, the
nmol ar ratio of reducing agent to the conpound of
W(Fmomlﬂlsaﬂ | can be, for exanple, about 2:1, abpCit/US2024/019279
g]}:lrt i g t(]ni’ng@clfngé\g% légclgz% 011 is {;dgru?gdrrﬁg aﬁ%&% ega’tur% Etgzh as. at .about 80 to
aboutyh6@| @ Iorometpmbpdichguts.i cyelizatiads Pashed Ms@@omd4aﬁﬁu he eyfclization reaction

f ) f %%
can bgglgg&ﬁbjrgg /9 LCZIQI@{TL%% )oln t% Shltﬁpl%o%%g rbe th%tlegn%k%tﬁﬁi{é dvout 24 hours. In
some pmé@cam@ntss,mwemn dymation nstﬂmlr ahorigd/hagesso abqut bThwwes. f or

prlﬁ @thl? @glb@dr}%gﬁp QHQ%efaffoF e gwh@atioh reef%ﬁ%r? gdfage'c_i (ﬁr;ﬂx}oun‘c of compound of

hereo I'sing reacting a conpoun

Formulla Ha)RS gtepter han @lf@llt 400/ rbaut ﬁﬂ% @bput 6Q%t #hont WY labauit AYs, or about 90%.

reagent for a tinme and under conditions suitable for

form ng the conpound of Fornula Il or salt form

t hEeesdsent inyesfinmedurtheh pividesa psocess fof prepaeing @ apopaudd of Formula IMla, or
salt &t Brtﬁ@féo‘? Jo #Dl‘lglﬁ% ng%tﬁlng a cgmgydﬁ% Qﬁorﬁﬂﬂ?ﬁj ments, L of the

compound In sone enbodl ment s,

the cycli zi ng reagefp |ncludes‘a Lew s acid, such as,

for exanple, a C]-Cjalkyl alum num halide (e.g.

met hyl al um R4 de, ethyl alum num chl ori de,

etc.), a dialky Wym hali de_¢e. gO dinethyl

al um num chl ori df I\ymAum chfl ori de, etc.),

‘trial kylal um nu

enbodi nent s, . - 9 . %Iher \

sui tabl e cycI|Z|ng rleagent g |nclu%% aci ds|{such as

sul furic acid. Cyclilzg Hsabe carriedfout in the

absence of solvent & in the presence of kol vent.

Sui t abl e sol vents include nonpgpol ar or meakly pol ar

sol.vents such af decahydr onapht hal ene or 1,2
w1th %ﬁee'ilﬂ“&a@@gr?fg lly & the pressnre ofip leevappcidfor & tlitqq@pgl é@der conditions suitable

forfohﬂlhgadlmmq)%uﬁ&mhﬂﬁamal ogenat ed aromatics such as
1, 3-di chl orpobenzene an di chl or.obenzene.

cy R P $EPIdnEgisn he G OE%%W& GTiEH 3 <6 gL Sercochemisty of o or
more ?cHierIaJ@ht@rsfﬁéseﬁmﬁﬁl tit 2biigbuhd@f Wolthfla Off if Qlﬁ)sﬁlﬂﬁdllyzﬁﬁmed in the reduced

uct.. &_ gg%f nbod nts the cy cI|Z|nglrea

produty fopEit 15k ChomarEsT e Fedhdioryel HE FHobi iR out using o
subst@ial 5OFRO $tedoiSdmdr @F M. alnlyled furtfet HBbEMERE, Ahe FRALRE 0PfIla can be carried

cyclizing. reagent to conpound of Formul'a 1] i ncl ude
out us&%%ﬁfu%gtal%lallwg ﬁtstegeoisomgbgﬁHIa g resp)lf I3 spbptantigally pugestereoisomer of IIL.
For e)&(ﬁ{p& & 6RBsbufi® bt BormblA Q11 Wi eel oEigte@tet tha@syut 863 alout b or about 95 % can

rther enbodlqgg ﬁ@llzatlon Is carried out at

reducg &M rome grilatiafhavue 23milyrs6t 80 to about 160

CIn |snmsom>oemcu RN kdincify Ghéng adoh@ﬂsels Sa ®Bfahé @dctOW$ BH;. In further

50 .C. The cycli.zation reacti
embogiments tlle reducing agent c%mprlses a metal ﬂyd?ide such as a borohydride or aluminum hydride.

In some embodiments, the reducing agent is BHy:THF. Other reducing agents are suitable and can be
selected by one skilled in the art. Example suitable reducing agents are compounds that selectively
reduce the amide moiety of the compound of Formula II.

In further embodiments, a Lewis acid can be present in the reaction in an amount sufficient to
increase reaction rate. Suitable Lewis acids include boron-containing Lewis acids such as BF; and
adducts thereof including BF5:TBME (t-butyl methyl ether); BF;:OEt;; BF;:0(CH,CH,CH,CH;);
BF3:THF; and the like. Suitable amounts include from about 0.01 eq to about 1 eq relative to amount of
compound of Formula III.

Due to potential sensitivity of the reducing agent to air, the reaction can be conducted under an

inert atmosphere.
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15

can be nonitored by LC/MS. Duration to substantia
conpl eti on can be about 10 m nutes to about 24 hours.
w0 poosora7enbodi ment s, reaction duration is froPCHDS2004/819279
hoﬂ{e 1| &u%n@}Pﬁ:%u F%Qr‘i %e cirH E)Qp%gl'v% @Bcch’ ast (?ial%&l@tlhg or cyclic ether
the cyclization Feact |on sed on anoun
(e.g., cT@Pﬁn @mm S@tﬁab}édﬁmpﬁrauﬂel Juyh ag @orgrt@meeqturc hdhe dbation of @greduction can be
% 0 9
camegg)g#ﬁtorralg/ %r}oglggﬁln%n g&esnﬁﬁ%iﬁ% u L tf?jlfs 5 ore Zic\sllglg é‘l/%sraggrneﬁ Q%Elent to allow the
reactign ¢ gp sehs@niddlly Fo rcombplation. | Faosxpmplei Wgctqoealgta[tln@ Gan range from about 10
minufed EEE&%H&%%uEO ggg{gﬁ%@{b tsa tl%rreﬁ:ﬁhﬁ dl.flrgt[idp 1% qg&u? %IIQ hours. Reaction
a compoun ormu eln Qis a leavlng

Comp@tlomgﬁn bf:monaorbd,rf@ eaatdpletrbdéJC/MSndl tions suitable for

f I . .

BB COTRUR, A DU et o g v i
equ1val|e1h¢g%yred11m| the campa@nOf Rormulghi rte ithe dRsires p@oduct. aFérydxample, an excess of

’ ! 5QAY b 2xQkd
reducﬁg g«?né gyg[{ ﬁx}f&eld su néé S%?ng ?gﬁgg ?xmrn XS uémig eqlﬁlvzrlent exceﬁs For boranes
and rejsfedteduding ageite rtheemblgmatm f reduc@gi agerﬁyqjthg xgmpdund péFormula II can be, for
examQE hef 3amhedipAt ?n slee e%lbghlhqg%t}{ theSHEBr Ao HBLNOXY,
hoXy, ’or’ t - bui ormati on can be optionally

cdprsprel emb@dlmnnts, rtbe pxeeisfénde reduchiersesadtign {bassd am asmimief compound of

Form%lg 119, is rg%r tha out sd%raBJSlR |6b% %mﬁ)c%"/ 5%%t 80%, or about 90%.
i sSopropy am ne,
N, N—dlnethylanlnoplperldlne and the like). OQher
S Uit AR EORIGRoh
htea%5 C]—tl §§1310 Qﬁllﬂfég% vﬂ%e %g(ﬁeéees %E%({S gglg}vai?l eé;ﬂg?es Ia, Ib and Ic,

wheres,lmtqnwe@t memb@avﬁtw stepcioss demhded thereiniatprdefingsl abdes. about

nol ar equi val ents of each. For exanple, the am de

formati on reaction can be carried out with a nol ar

rati o of conpound of For mS$chem¥lIs o conpound of

Formul a: of abowt 1:1. In further enbodinents,

nmol argsr aout NER': 1) . In yet furt er
enbodi an be added~

t he ano conpalfAtPitgt _For mul f

enbod the am §e formatio i on can beg

carried out in solve#t, such & ¥ solvent. An

exanpl e ofrfa pol ar aSolxent is acetapitrile. Reaction:

t enper at ure can var yR¥f r &h abo - 0 to about 30 C. In
some enbodi nents, the reactigh can start af a \

tenperature bel ow roomte rature such as %&F@@”O C
and for the reaction duration, rise to ab room

tenperature. Reaction ogress can be m)nltored for
exanple, by TLC, and tine to conpleti on, car? be from

about m netes tRH about\lﬁa)hzﬂ's

R5

RS

RE ReEP R8a
R6

R2
cyclization 3
y \\ R reductlon

R4
NR!
R5
Re Rab RSa
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dependi ng on, for exanple, scale of the reaction.In
sone enbodi nents, the yield for the am de formation
w0 e@soiam (based on anobunt of conmpound of For neCHUBMN4/019279
is greater than about 40% gaRpUiL50% about 60% about
70% about 80% ,or about 90% In an alternate route to
conmpoundskbf Fofrula |, the present ;i nvegti on proyjdes,,
of Fornul a I:

. o\
e '
hal 0. In further ef®di n&ats, L of ghe conpound of

sone enbodj nents,

Formula Iliais Br or &. Tn sbne enbodi ments, the

cyclizing reagent includes Lewis acid, s %8 i25en T OF

exanpl e, a al kyl al um numAHhaldsdgiof €. g., neth i

al um num chl ori de, ethyl7al um num chl oridey etc.), a C

-C di al kyl al um num hak¥ide (e.g., dinethyl alum num

chloride, diethyl alum nym chloride, ege.) R
r

trial kyl alfim num Al C Br . O hg o
cycliging ent s i nghudedaci ds & /

aci d. Gy I on™~ean carried out e absence of
sol vent | presehde of sol ve NR

sol ve (A Te and
such®as d&tahydronapht hal ene or 1,2- dichlg pbehzene.
O her sui tRabI e solvents include hal oal RanBs afid ot her

hal ogenat ed aroha%%;f such as 1, 3-di chl or obenzene and
1, 4-di chl or ghen. . The cyckd zing re
provi ded iﬁgggﬂéﬁnu t suf Xi wiigtiong t he
yield of the cyclized p me enbodi nent s,
the cyclizing reagen (ded in nolar excess
relative to the anpun dgonmpoungRbf Formula Ilia.
Exanpl e nol ar rati Qs~0 7N zi ng’ reagent to conpound
of Formula Ilia ind ude RboutxZz X Tabout 3:1, about
5:1, or about 10:1. In senr®*enpodRfrents, the nol ar
ratio is about 3:1.1n further enbodinents, cyclization
is carried out at el evated tenperature such as at
about 80 to about 160 C. ISehan¢kR enbodi nents,
cyclizatjon ig.carried out at about 140 C. The

cyclizaffiion reaction )3 R2 R8a RO
NHR! ;
4 NR
reductive R L
amination
(0]
1) &L RS
H
réa’ “REb R®

2) reducing agent,

(e.g., NaBH,) cyclization
R3 R
R4
NR!
R5
RS R80 R6a
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can be nonitored by LC/M5. Duration to conpletion can
be about 10 m nutes to about 24 hours. In sone

weedpsaigent s, reaction duration is from about BCTOS2084/019279
t o afaAkt: éﬂ%ﬂ&em’s Nthe %eﬂm‘ﬁ%klgi‘? Bicvidet REm¥th& GF ?&SIangea mixture of
cyclization reaction (based on anount of conpound o

compmyydsof Borpplagla and B gr eat er t han about 40% about 5096

about 60% about ®9% about 80% or about 9% The
present i nvenfi on %urther prOV|des a prces for
preparng ac form
t her eof , cotfpr NSy ~ S
[11: R3 11
presence o
condi ti ®is s
Formul a a. | n! sops 44nents, the reduckisOh ofiz ||
can be carried out §o that the stereocﬁen1stﬁy of one
or nore chirallacenters present in the conpodhd of

] uced .
by COIE@%@B nb ggFé nﬁlcgﬂﬁﬁwﬁﬁé rlzﬂ ozi'vﬁé%o %lxrltcﬁ1 89% s{f]ezemsomer (e.g., ee
greatey @@g@bm@ﬁo%ﬁ ahdut A5%,aaholsP0kaerrabed 95U tcuﬁ}rmg:hual resolving acid salts of the
comp?tﬁ?% hf;t?l& g%glérg %%@g%&e@kﬁ%ﬂéﬁﬂ??}uﬁnw% {/1{’% ?cggl %a)g[%t%hg resulting precipitate
is typisalhy ¢neidhegliin thesihing resolyingstciarselt af be qfuhecostpenelvio Bomrlasfla or Ib (e.g.,

ee > 5'0 ﬂ) rf‘&)qr,__e e%‘?oldhﬁneh | iffe @HQ@MJ‘%' %héh*\gd Exuthg cl‘?tta?{ F(?q\lnﬁgggé salt form of the

exanpl e, mpoun or mi

compeymd off Fg’ﬂ@-é@ Er It $vanre egnjmdltmegts,, the [preqipit&e is wlcwautthegtﬂm% resolving acid
f

salt fgﬂﬁf; I()f;n o{u? ﬁf) Egﬁgﬂ%ﬁgﬁg%ﬂh erfl%%ﬁe 1 educ %ﬂafa resgltglng acid is a

stereotsomplr P§ gguoal b&mﬁaam eciducAmpheri®ekid, kﬂ’qog‘ui,qntchamd or tartarlc acid. In further

embocﬁfﬁpﬂg éﬁ@eﬁﬁéwestoh}?ng agﬁjiqg %&%ﬁé\%ﬁ%’ o?ﬁﬂa C. a%l%ssu amit b:‘tartlarlc acid.

dri’de suc oro um num
s&mta_etmmf icempounds with q@dmemvla@ esd CarsbeBHme'ﬂFcELt itOsdh@ion. Suitable
solvexﬁ@%gtrp Fi]s%gft“aﬁ of ﬁtﬁﬁ grét'&hﬁ%gles%l\fm; (P’c{}-d*ﬁ? eéo%lggﬁﬁd% of %erulas Ia and Ib.
Some gxpapplesodients G@iﬂﬂ@ pelarssolvhats OIS\EQ@‘GTHSMUIB yolventhsoeh ztshh:ohlcm; @e., methanol,
ethand'fofsﬁiréfpaﬂglt gt\ﬁarfbi)gy\n&) g[égl(l:klg 15 gfo'ggfa@etflrtéésvxéah{} thdrl‘%l% ﬁlres thereof. In further
embodimgass, thin sdlypnt pordainsun mixgwre of ebeiol tamd watsr. e SeiBe PeAHd Dixtures include
about 5858, v@t@r ﬂ&)lal?ouh?%@/é%% gol.I g &?eee Jdﬂlqe oﬂ}eaél iy anﬂ%ontams about 8-
as and a

Lew s aci ds suc ereo I NC
12% vRyer ampaEut §8-9204 ¢fit-brriandly| et her); BF : OEt ; BF I(XCHCH

Qﬂre@ﬂl&te corbii mn% e ’chlge{1 gefglt)ﬁlg a&bg It f§H1|1st c%l? 'b(? fo %F{Pcfby Vprectlpltatlon from any

i ncl from a out 1 eq
Sultab]&nﬁ@%ﬂt whick cﬂﬁp@iuwdth@fsalﬁofmhllaa thq polvedién twhlqboctoetat;mr@i was carried out.

Prec1p§t§tﬂ§1' chh ¥l In}iu&f:l b§ Q{i}r %&H&ﬁhﬂ% 049 tarttsgchaas Ii)y hlbalﬁgg g(?lﬁtgon containing the
can be conducted under an
mixture of salts followed by cooling. Precipitate can be separated from the solvent by, for example,

filtration. Enrichment of the precipitate in one chiral salt over the other can be characterized by an
enantiomeric excess (ee) of greater than about 50%, about 60%, about 70%, about 80%, about 90%, about
95%, about 98%, or about 99%. In some embodiments, ee is greater than about §0%. Precipitation can
be repeated one or more times to increase the proportion of a chiral salt in the precipitate by re-dissolving

and re-precipitating previously obtained precipitate.

The present invention further provides a chiral resolving acid salt of a compound of Formula Ia or
Ib:
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15

i nert atnosphere. The reduction reaction can be carried
weewsniqie? g., THF) at any sutiabl e t enperat ur ePCHUSIVOHB19279

room tenperature. galhe duration of the reduggion can be

enbodi nent s, action duratiop is §

al | ow thhe pe to yo substan5|= onpl- i on

10 m nute F

reacti op-d

The ampunt ofrer éflickiag Bgent provi ded Res ﬁypuﬁalﬁy'

sufficient to proyide at |east enough reducipg
whereitheongféudint mgmperserg d@ﬁnegdwre@g{l@ﬁm eomppsitiorcefdke pygsent invention can contain
one of &‘%Hﬁll thsaft of G} &rﬂ%@}%ﬁ’rﬁ&*& I3 Hﬁ&th@§al@1%ﬂ‘tﬂ)'6f J‘an oéﬁ% of Formula Ib.
In sorpeeprabasiimengsy thei saly fargemittke, compeundmidiormuala laispreserddy dlewgmposmon in an
amouﬂ%@%%er Elﬂnttllibesaﬁgmmdcogfpofrﬂrﬂbﬁndli e al Ogl%lh%lfl%{dlments the salt form of
the caqmpeurebefaFormaleilb is presgntiin thwogmn@ﬁ@mm ampnnisgreatérghap the ghlt form of a
comp&&ﬁo?ﬁ&g&%ﬁHCt'on reacti on (based on anount of

about 60% about 70% about 80% or about 90% The

prP%ﬁﬁ‘é}t ex'a%}él%%bc%&eg Yhd E@rmgc{i@cw ge Wr&@&sﬁe&tleﬁ Al f{ﬁ‘ggded below in
Schenpee Fip where spnstitiients memibars o& soraayndst é@l%ﬁﬁeﬂl@iem @ elefinelj hyeegnbelow. The
symb@}bﬂwede%ﬁ g% tlid% a{ﬁ%l ééﬂte& @at’ 4R bo E@ﬂﬁtlilg rgﬁma‘l? oBin9&ted over the

t1ve amnati %

out in inert solvent such as a dial kylether or cyclic
carried out frdr argy amount of tine. InR%one _
For exanpl
conpl etion cdan be ‘-nifqged for exanp e, b« LC/
equi val ents to reduce the conpound of Fornmula Il to
3x, or 2x reducing ul val ent excess or anes.
n sonme e
ound of Formula Il1), is greater than about 50%
bel ow i n mes la, Ib and Ic, erein constituen
on u0|ng gent
coursq ¢f the depiqteBipaptiqRs.

Scheme I1
R® R3
R4 R4
halogenation
R5
OH Rs X1
/ R® R® R% RE g8 gea
XII oH Xl
J\/NHR1 coupling
RZ
R3 R? R R2
RA * halogenation R4 *
X2 or sulfonation HO
e B
NR! NR?
R5 Rs
8b
RG Rab Raa F{s R RBa
X R2 X
R3
cycliz;m R *
NR!
RS
Re Rab RBa
\'
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6 RIn further enbodi nents, the present invention

provi des a nethod of resolving a m xture of conpounds
werokorgad as |a and Ib: R2 R5 6 R6 |a by cont apCT/ms2onhe19279

M it dleBorfll asFRIBOHE o sgﬂttuﬂe@tlo%r%é %ovfd@@ Blovlshg. Ql%h QS are exemplified by

enriched in one steéereol soner " reater
Scherge, By thats myplve peranoundogf Eayouies @o%o b dKoPﬁ X541 le Ofr@alhforms thereof,
wher&lti ral resolving acid salts of the conmpounds of the
m xture, and then precipitating the chiral resolving
ad?dsgéF§§CS$ﬁ@»resultlng precipitate is typically
e 1icb t Jogy, &) | -
kS ed, Ml@yl ffchté Etllgal&ﬁod:(‘ﬁ)@ch@% Qkyﬁ)’ﬂ é(cgﬁ}ﬂgeb %?Elkyl), OH, C,

%ggoun s of Fornulas 1a or
Chhdwm%b B@¥Edi nents, the preC|p|tate |s enri ched in

t hl@ Rh' Rfalan(!i RSQL: ¥écﬂ91n@éf)bxgie§® b1, hfs r@l s afk?f“ CH- @nEQéﬁ?fj &k, alkynyl,

In sone enb

oo hd s Roa IOk by, OBl i IDLlky! £ty Ny
hydro‘i 1 QW@(‘BfCPFWOIUﬂe@er$QcIOQIEyIfMIt &]‘%teﬁﬂm 3#% shid %rheand heteroaryl

i ral resoIV|ng acid I's a stereoisomer uo

can bf sHostipted With pep or anpas fibptiteenisplecteddaam GuCorlicel, bads, - C@ haloalkyl, and
alkoxyAr RABACR A6 ether With tdlatdiRlo @/H@ﬁ)gﬂeﬁ%tﬁach&hﬁnﬁ Bist & 6-member

resoIV|ng acid is a stereoisoner” of tartaric aC| suc
heterqgyclic ring iaving eug(Q eto@mei d. Cont acting of conpounds with a
fRSF #ld R*es0bath NddSehddnGA R, Heﬁo,‘éﬁlfdg L &g, ey F %}Eenzpbu-b Mynyl, Cs-C;
abl e solvents sup Port di ssol uti oA o

Cyclo%}}wlr%zrcsrl@koalm Aoxaliyl. hyrionyne(Quwiyb (HEXO-alky 6Byl cor
hydro@ytikyl, Rr RSQH@RQ)E@gEHJe?wﬁlﬂh‘é 84tbsh dide kolwlﬂclptﬂle re ?@Ac}é&rﬁ)ﬁn a C3-C;

or water-mscible solvents such as al cohol s
cyclogfigtl|gk81 | et hanol , i sopropanol, t-butanol, and the

| IReQ9 1, (‘Jls@&'ﬂ@ﬂ) df@g%tk@ﬁyq CIV@taﬁ@nyla@ﬂcmy&BHﬁcﬁSC hgel{a?tﬁh?' aralkyl,

In further enbodi nents he soOlvent contains a m X
aryl, hterqaryhy heterngryl %Uﬁd gt andsomre exanpl e m xtures include

ah@%nd&l 2he %clﬁﬁh&’dbexﬁﬁﬁh}ﬂﬁo@ﬁc A Qég alﬁééh nel.e %/\}E\S’ 210@307
iments, the solvent contains about ]2/610
Cycloaj’g’g Gifbeloalsylozraliosk ary. heferasnh hetmpasrlefsyk e adlyb enR Siand Y together with

the N tfag: t6 MIcﬁlthewmktuéh@&f@ﬁladlet%ﬁkfchﬁ %%“5 can be fornmed by
preci pi tation fromany suitable solvent which

dl}gé%zf]\?%"én&%‘i%upsal ts such as the solvent in which

coﬁ&a&knngcgasaﬁ@rrled out . PreC|p|tat|on can be
i nduyced met hod known in the art such as by

b
h @at‘? g Xf‘é‘/é’| a@th Iheteroatrhrash prfionplly sybstituipdebycsine ormprs halo, cyano,

nitro, €L} AMEAC LY, HaRRikk D E,- Cfﬁlﬁ&dypbrthth HGRAKDE. separated from
the solvent by, tor exanmple, filtration. Enrichnment of

the precipitate in one chiral salt over the other can

benmreafbb&memdfmyuﬂ&tﬁ)ﬁanti orreri c excess (ee) of
greater than about 50% ab 0% about 70% about
889ds Girsdtkyb ookl QuGuEs alkyD), C(O)O (cl-c8 alkyl), -C(O)NH -(C,-Cg alkyl), OH, or

CH,OH;

R® and R® are each H;

R* and R’ are each, independently, H, halo, C,-Cs haloalkyl, hydroxy, OR®, SR, alkoxyalkyl,
NHR', NR'R", aryl, or heteroaryl, wherein said aryl can be substituted with up to two substituents
selected from C,-C; alkyl, halo, C,-C; haloalkyl, and alkoxy, and said heteroaryl can be optionally
substituted with up to two substituents selected from halogen and C;-Cs alkyl; or R* and R® together with
the atoms to which they are attached form a 5- or 6-member heterocyclic ring having one O atom;

R™is H;

R™ is H or Cy-C; alkyl;

R* and R® are each H; and
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95% about 98% or about 99% In some enbodi nents, ee
is greater than about 80% Precipitation can be
WO esaled® one or nore tines to incr ease the prmpDUSioon019279

of R'a afdR" &le 8@ Indbginddafy R, &5 1a @s Qlkeﬂg?'cq 1§ igloéfllé{l,garyl, heteroaryl,

and re-precipitating previously btain preci pit
aralkyﬁh’@teﬁ?%lél@hﬂ errpllElnt i on furt her pr OVI des a chiral

resolving acid salt of a conpound of Fornula la or

Ib:R,7a R6 la Ib wherein constituent nenbers are

d e@,sg@@ eipadingnssy AL RG itz d and & s Byrthenrke ipias duarole, substituted thiazole
or a thil6®\etioftivean contain one or or both the salt form of

a conpound of Fornula la and the salt formof a

c ot emepdimegEsa{R) Al 111 bis H endnis othevban Hethemsneith¢reR’ oat R’ can be H.
f Ot DAL erhbR DY R Ofnd RO LT eBhyt, @nd R? @Eﬁtﬁ&p}l&tlk Pottl\ﬁ*ﬁ{m or NR'*R",

conposition in an armunt reat er tha

a lasampoembpdisrentsonif B and, R pig nesthyd andel%rbsbﬂ; thesnR sis netrimidazolyl,

substﬁﬁédmﬁd%&&&lo& dhRidePauRdiefl Fornula Ib is pr esent in
the conp03|t| on in an amount greajer than the sal

f Jp oY crebodiRAy B i lfFHrOFrGHa andR” F G RePHethamBl, g R’, and R® cannot
all befpr.0cesses and i nternedi ates of the present invention

are provided below in Schene, ||, where constif uent,

nefBupgsepiod m&ﬁo@he@ dediped Rds isherepil ar @HetheieR| andR’® cannot both be
ocuhwicgi.nbel ow. The synbol " * " designates optionally

chiral centers that can be su@jstantially r et ai ned or

i 0 ameembodisentsH&) didkiris EHptndiRids rtpiopylt hen Recsordt b ©H, R’ cannot Cl,

and RS ahdot 53%h BOVI N a second aspect of the present
i nvention are provided processes, such as are

exenplified by Schenme 11, that involve conpounds of
FQﬁﬂ]-Hh&Sen}\ﬁodM@ntsWusHX X X, and X, or salt forms
t hereof, en:Rlls HorC Calkyl; RRis C-C

allR {yrther. f‘@hod@e{l@R@Sl kytyl (O O (C -C al kyl),
@ﬁ%eﬁr@bdﬁeﬂﬂs Kaelig metgjihetﬁifl n- opﬁlé} to:ﬁ%lpy or CHOH R

are each, 1ndependen H halo, CC
ﬂ&%rther@mbedlg]ekté,r%ps m@hylc al kynyl ,
In further embodiments, R* is CI, Br, haloalkyl, CF;, thiophenyl, furanyl, pyrrolyl, pyrazolyl, or

imidazolyl.

In further embodiments, R* is CI.

In further embodiments, R’ is methoxy, ethoxy, n-propoxy, isopropoxy, allyloxy, thiophenyl,
furanyl, pyrrolyl, pyrazolyl, imidazolyl, or phenyl, wherein said imidazolyl is optionally substituted by
one or more halo or methyl and said phenyl is optionally substituted with up to two substituents selected
from C;-Cs alkyl, C;-Cg haloalkyl, halo, and alkoxy.

" In further embodiments, R’ is H.

In some embodiments:

R?*is C;-C, alkyl, -CH,-O~(C;-C; alkyl), Cl-C4 haloalkyl, or CH,OH;

R?, R4, R, and RS are each, independently, H, halo, C,-C, alkyl, C;-C, haloalkyl, hydroxy, NH,,
CN, or NO;,; and

R™,R™ R* and R® are each H.

In some embodiments, (H) when R? is C;-C, alkyl, -CH,-0~(C-C; alkyl), or CH,OH, then R* and
R® are not both H.
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C -C cycl oal kyl, C -C hal oal kyl, hydroxy, OR9,
al koxyal kyl, C(O-al kyl, C(O O al kyl, C(O NH al kyl,
whgasoxiad kyl, NR RL , CN,NO, heterocycl oal kyPCT/a@82004/019279

Or'1, RGHEL AR, él)/rhents"‘ﬁﬂvﬁénrkzﬁétﬁ @He}{'ﬁ "’l{“dad&%%&%ﬁf}yh afi R R0t H or

substitute one or nor& substituents sel ected
isoprgpybm C - C al kyl, hal o, C -C hal oal kyl, and al koxy; or
R4 and R5 together with the atons to which they are
attached forma 5- or 6-member heterocyclic ring
halvlfw@leombommﬁﬁs Riakd R are each, independently, H,

5 %%rtﬂ%%ﬂ?dd@(é&ts 1s@ @l Flﬁ C-Calkynyl, C-C

cycl oa ha oal al kox yal kyl , hydrox

C(Im)f”fﬂ?lek?hbod@eﬂsdialﬁ 5 alulqcm%(%;@s allei), C(0)0(Cr-C alkyl), -
C(O)NMQboéy?l({ﬁx or CQE, lﬁkﬁm 1R together with the carbon atom

are ¢hed forma C -C cycl oal kyl

ngDlﬁWheR@nl?OghmﬂtS@ @Capkylk}’l oacCeCabddedikpll, CpC al kynyl ,
Ih@urﬁﬁépénﬂ%dwénts,gls gle ?i %’ylk)éhprg lq'i llﬁ)fyl (g‘i‘%‘{ 0 and Ril

heteroaryl, heteroaryl al'k
10 arle fusthehemboditesnisnRie Rt: Ry, anFHR @reﬁ@hamrawende@ﬂy,@, alekwhWH,, CN, halo,

CF; 1(,?0 Qr@hkynyl C -C cycl oal kyl, C -C hal oal kyl ,
’ar &l kyl, aryl het er oaryl , heteroarylalkyl, or allyl,

or R0 and R11 together with the N atomto which they
arng fm&a&mqmﬁesafsmfam fﬁ%&mcw'w@ wd agiwxélre eéchéh | eavi ng

group; X2 1s halo or
arly@ﬂf@rem@dé@%wﬁhe@af@ﬁmph emdéi |a5¢eg¢1ﬁ§t|tut ed by one

15 OlMn @Q{h%r Qﬁdoglmeﬁbé%@ 916 1rﬂ;'eﬁtfo?i RCRS gn@kker: eachr H, C
hal oal kyl XY, - C hal oal koxy.” I n sone

ﬁb@m%m@dmentswéth@ﬁvémqnoﬁ ispgloj s C -C al kyl, -CH

%Q’tﬁtheperﬁ;ohﬂﬁe)lts oghglrgeﬁtgn @ 1§1UEY| ) C( O) NH- ( C C
H OH R3 are each H R4 and R5

rlé ﬁeﬁ@hemHOﬁmmaﬁlﬁmvyntm R’hlapo& akylC hal oal kyl ,

MY QR en%@nne%g%fth@hﬁﬂ@ml i&ylk mel§RL0, NR R, aryl,
heteroaryl, wherein said ar can’ be substit uted W|th

20 uph fistheygmbodisenis of tha inyeafian tléalfromc C al kyl, halo,

Clnﬁlgh@}%oﬁm{entsaﬁqsﬁilgoxy and said heteroaryl can be
optionally su stltuted with up to two substituents

sdn uthererttodiments ¥geRrand C -C al kyl; or R4 and R5

tqgg;r{p,@lrenmog&emexag@ns to which they are attached
forma 5- 6- ne er heterocyclic ring having one

, atlp frthey qn@boﬁrments X is halo.
25 In further embodiments, X? is Br.

In further embodiments, X? is Cl. ,

In further embodiments of the invention, R' is H or C,-C, alkyl, R? is C;-C, alkyl, R® is H, R* is
halo, R’ is H, R" is H, R is H, R™ is H, R" is H, and R is H.

In further embodiments of the invention, R! is H, R? is Me, R® is H,R*is CL, R’ is H, R® is H, R™

30 isH,R™isH,R¥is H, and R® is H.

In further embodiments of the invention, the compound of Formula V has an § configuration at
the carbon bearing R%

In further embodiments of the invention, the compound of Formula V has an R configuration at

the carbon bearing R%

35
The present invention provides a process for preparing a compound of Formula V:
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Ris Hor C-Calkyl; Rand R are each H andR andR11
are each, independently, C-C alkyl, CC alkenyl, C-C

. Woa00@l9ye . aryl., .heteroaryl, aral kyl, PCT/US2004/019279

heteroarylallcyl,or allyl. In spmre enbodiments, (A) if
R2 is nmethyl and R4 is H REhen R5 is not thiazole,
substituted thiazole or a thi azol e derivative. In sone
enbodi nents, (B) ifr4R i SR R Qt her than H then
neither R4 nor R5 can bodi ments, (O
' en R4 is not
(D) if RL and R2
t i mdazolyl,
hdazol e derivative. In
sone, enbodi nents, (E) i f A CH, and R2 is CH
or OH then R3, R4, R5, a d R6 caﬁnot all be H In
sone enbodi nents, (F) if RL i'$ Hand R2 is igﬁfr?pyl
oth be OCH or n
msdg%ﬁ%béﬁ%ﬁgﬁwg%c&ﬁ&?%§o§$ﬂ@§ﬁgg CH and R2 is n-propyl,
then R4 cannot be OH, R5RPannot O R?and R3 and R6
cannot both.be H In further enbodiiments, RL is H In
S n further
enbodi ments, R2 is neY = hYA opyl, or
i sopropyl. In further jlembodi I S nethyl. In
further enbodi nents, ﬁik CF
t hi ophenyl , furany&s p
inidazolyl. In further e
further enbodi nents, R5 &ﬁ et hoxy, n-propoxy,
i sopropoxy, allyloxy, thiophenyl ™ furanyl, pyrrolyl,
pyrazol yl, imdazolyl, or ph&Xyl , wherein said
0 Y. Qr r
or salt ghega)g " I‘Nﬁg té hy C(HEi'ﬁ% qgh%lmgyfoﬁ bt?rfné Italsfcﬁ gq%l%?ocr?g{ﬁﬁons SUXRBIE for forming the
ComP§W6§fF@HWEdVMAth up to two substltuents‘selected from

Cn Sorid Modmgnfscth@ @&éﬁ@lﬂlgyéag cﬁde@ﬂev@é )éuch s, for example, a C;-Cyg
nent’s:

f urther enmbodi nent
alkyl aluminum halide (e.g., methyl alumlnum chlorlde ethyl alummum chlorxde etc) a C,-Cy dialkyl

NHR10 or NR R11. In sag
are nethyl and R5 h?
substituted imdazolyl,

—R4 is G . In

o5
1]

aluminum halide (e.g., dimethyl aluminum chloride, diethyl aluminum chloride, etc.), trialkylaluminum,
AICLs, or AlBr;. Other suitable cyclizing reagents include acids suchas sulfuric acid.

The cyclizing reagent can be provided in an amount suitable for maximizing the yield of the
cyclized product. In some embodiments, the cyclizing reagent can be provided in molar excess relative to
the amount of compound of Formula IX. Example molar ratios of cyclizing reagent to compound of
Formula IX include about 1.5:1, about 2:1, about 3:1, about 5:1, or about 10;1. In some embodiments,
the molar ratio is about 1.5:1.

Reacting can be carried out in the presence of any suitable solvent (or in the absence of solvent)
such as a non-polar or weakly-polar solvent or a high boiling solvent (boiling point greater than for
water). In some embodiments, reacting can be carried out in the presence of 1,2-dichlorobenzene. In
further embodiments, reacting can be carried out in the presence of decalin.

Reaction temperature can be any suitable temperature such as temperatures that do not readily
degrade the reactants yet maximize reaction efficiency and/or minimize reaction time. In some
embodiments, reacting is carried out at an elevated temperature such as, for example, between about 80
and about 170 °C. In some embodiments, elevated temperature is from about 100 to about 150, about 120
to about 150, or about 140 °C.
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R2is C-Calkyl, -CH-O(C-C alkyl), C-C hal oal kyl,
or CHOH R, R4, R, and R6 are each, independently,
.. WoRoosalaz9 C - C al kyl, C -C hal oal kyl, hydroxy, PC¥US200M)19279

?;Tl{é@gcllﬁﬁé{n ?e@ctﬁﬁ’} C§Ilp bc!: Hloﬁl?cﬁ‘&l Wﬂ&@ﬁ%ﬁ%ﬂc&_@ coﬁ@ﬁﬂ@&an be about 10

minute, ¢p ﬂ@ufa%y%% Iﬂ@pme ﬁmbpdlgxm’f@ reasbiortidurationgs from) abmitehhdRes to about 15
hours. 9n feher etiﬂB%HmBgts r@fcnoﬁﬁ‘tﬁlatﬁﬁ 1@dfb§utezat8|3 noy@nd RS is not H
or_isopropyl. further enbodi nents, is H In
f UPtSRBE © @F%rﬁl@s yieldafot e syqlightion| reaction Hagsd on amount of compound of

Form8R1IRK & thaRabdu? 460 Gnd t%ﬁ%’, alio%()"@a A %, or about 90%.
C(O)%{%&Etc aIB%yI )@@ C(IIIO) N (G Al Eﬁtﬁ/%"%&é/’
hal oal kyl; In further enbodinents, R2 is -C4 al kylﬁ)\zjz1
Cly ré@@ﬁt@@elﬁwn futltlﬂar LB r@&psqgf b ula IX:
et hlf/éfp i sopropyl Euty p &El%l?% tﬁﬁné&mﬁfg}
enbodi nent s, R3, R4, R5,
i ndependent I y, H, nethyl,
OH In further enbRd]

, andR are eachH. In
i nvention, R3 and R6 &

, CF, NO , or
he llpvention, R, R, R
e’ﬁ"bodlrrets of the

H I n further enbogiments tion, R4 is

hal o. I n further enbodi mgnts of € invention, R4 is
A. In further enbodi nent e ghnvention, R2 is C
-C alkyl. In further enbodi nents of the invention, R2
is methyl. In further enbodi Bnts of the invention, Rl

or salt tBerbbf, Byredddng B EsmPIROEt RALIeX: X1 is halo. In furt h?r
enbodi ments, X1 is Br. In further enbodi nents, X1 is

a. Infurther enbodlmantps X2 is galo. Infurther

enbodi nents, X2 is 4Br
R
HO

R6 R8b R8a

X
or salt thereof, with a halogenating/sulfonating reagent for a time and under conditions suitable for
forming the compound of Formula XI.

Suitable halogenating/sulfonating reagents are capable of replacing the OH moiety in the
compound of Formula X with a halogen atom or sulfonate moiety. In some embodiments, the
halogenating/sulfonating reagent is SOBr, or SOCL,.

The halogenating/sulfonating reagent can be provided in an amount sufficient to theoretically
produce maximum yield. Suitable molar ratios of halogenating/sulfonating reagent to compound of
Formula X include the ratios of about 10:1, about 5:1, about 3:1, about 2:1, or about 1.5:1. In some
embodiments, the molar ratio is about 1.06:1 to about 1.4:1.

Reacting can be carried out in any suitable solvent or in the absence of solvent, such as solvents
capable of dissolving at least one of the compound of Formula X or the halogenating/sulfonating reactant.
In some embodiments, the solvent contains DMF (dimethylformamide). In further embodiments, the
solvent contains toluene. In yet further embodiments, the solvent contains dichloromethane. In some
embodiments, the solvent contains dimethylformamide and toluene, and in further embodiments, the

solvent contains dimethylformamide and dichloromethane.
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In further enbodinents, X2 is . In further
enbodi nents of the invention, RlL is Hor C-C alkyl,
WR2005619679 C al kyl, R3 is H R4 is halo, R5 is PCT/RS2008019279

H, AR feSotith 1y d Rty Seddmpl - i

en‘q@di?rr%lnt S odfe r°at rethlgtnvoésnﬁtgﬁggﬁi %’s e(}:(ll,mpl?gb Elthg Etkfg{ﬁé %telngls’ solvent, or
prodyqts irepitplie. dn somg einbodinerig réagting is Rriies] oyt atfemperathreduick ag-from about -40
to ab&? @O %,'aﬁodf'-—ld 12 abelfttBBG{J, cﬁqpﬁj@b H@m& Qtfro&fl] &onl %/aﬁﬁ]él on,

d of Fornmula V ha

the conpounc S an S?cpnflgu ation at
t hia semp pabodiaents, iy crmpoynd of Henfuar Xldiprisoldtedesucls aofy re¢rpstallization from

a suitialﬂé’ ﬁﬂ\;einf?n' . t‘bﬁldccggﬁg lé{égteg{})lﬁrl: oMO@’o,!ﬁ%&? ]‘1];%{61] aﬁ@rué g %%ﬁ greater than about

configuration at the car earin p
40%,jon grenteri thin 3hpE\P0Hedn sprmméi@ieh@;yiﬁg segeten than abopBend
of Formula V: R5 or salt thereof, by reacting a
conpound of Formula I XX R3 R2 R1X or salt thereof,
wi The paeses dventionglse @eryédes 2 proeesafop pieparingd camgeynd of Formula X:
conditions suitable for fgamng the conpound of
Formula V. ' In sonme enbofi nents, e cyclizing
reagent includes a,lew s _RQcid, such as, for exanple, a
Cl] - C al kyl al um num™s yl al um num
chl orirde, ethyl alum
di al kyl al um num hal i ¢
chl ori de, diethyl éﬁ."
trial kyl al um num d
cyclizing reagents include acisgs\such>as sul furic
acid. The cycli zi ng reagetit n BR¥ provided in an
anmount suitable for maximzing the yield of the
cyclized product. In sone enbodi nents, the cyclizing
orsalffersefnt can be provided in nolar excess relative to
compfiéifig @H@MEE C&flﬁ)c_ﬁlﬁwmu@fXIF ormula I X. Exanple nolar
ratios of cyclizing reageny to conpound of Fornula IX
i nclude about 1.5:1, abo 2:1, about 3:1, about 5:1,
or about 10:1. In sonme enpodinents, the nolar ratio is
about 1.5:1. ReactRRg carried out in the

sol vent) such as a nom} pol ar [or weakl y-pol ar sol vent
or a high boiling solx i

for water). In sonrS’enbodj can be
carried out in the presenge of - di chl or obenzene. 1In
R6 R8b R8a
XI

with a compound of Formula:
OH

)\/NHW
R2

for a time and under conditions suitable for forming the compound of Formula X.

The reacting can be carried out, for example, at elevated temperature such as from about 80 to
about 110 °C or 90 to about 100 °C. In some embodiments, reacting is carried out at about 95 °C.

Any suitable inert solvent can be used, and in some embodiments, reacting is carried out in the
absence of solvent.

A sufficient amount of compound of Formula:
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further enbodi ments, reacting can be carried out in
the presence of decalin. Reaction tenperature can be
warosowirabl e tenperature such as tenperat ur esPCTas2000019279

not readily degrade the reggtants yet maxim ze

reaction efficiency and/or|mnimze reaction tine. In

sone enbodi nents, reacting|is carhbgq out at an

el evated tenperature su asyf anpl e, between

about 80 and about 17OR%L I n sone enbodi nents,
can belpeowidee dh the nqaeticat torobtairsa fhe@sticaberdmphidl nexiaRMUtield 5OExample amounts
can 08 b 3¢ Pak rBRE Bl 0t lopE Ak PRI abyou Py molar excess (e, abou
10x obUi télaive taxthe anpinedf compedid dfEodntiXI. m nut es t o about

24, h Ln.. mbodi nent i on duration i
e A AT R S

enbodi nents, reaction duration is about 2 to 5 hours.

I n,sone_enbodi nent.s, the yield far the cyclizat.i

LB ol R rbyifee sbocin 1 Brene e e Fognula X1 by
reactinga ging@uied oftHeamlaBfut 40% about 50% about 60% about

70% about 80% or about 0% The present invention

further provides a proce for preparing a conmpound of

Formula I X2 RS b8a ,DC or lsalt thereof, by reacting a

conpound of For nmul . ARIRK_8a or salt thereof, with

a hal ogenati ng/sul fongti ng reagent for a tinme and

under conditions suitg form ng the conmpound of
i ng/ skl fonating reagents
pol et ' din t he conpound

of Formula X with a hal ogen atomi\gr sul fonate nviety.

I n sone enbodi nents, theRial og¥®natRr¥g/ sul f onati ng

reagent is SOBr or SOO . Thgphal ogenating/sul fonating

reagent can be provided in an anount sufficient to
with @ enafivg{bulfpngsing crezgentori antimeyand| undeSyondititine soitdtder for forming the

[ | ogenati ng/ sul fonati ng reagent to conpound

compﬁlghegf%ﬁlgﬁ% include the ratios of about 10:1, about

5:The halngenatigg/sulfondsingtreazent, canr baloytsuilabl: feagdnh caatie of replacing the

hydro%_gf%{yr@ mestom})aﬁldrg?k &J}nuiaa}(fll an]h% s@tpa%ﬂatlea17in%6g:rc;uptsgchazg,%liltalogen atom or
sulfonate nlqoie.:ty. In some embodiments, the halogenating/s:ulfonating reagent is, for example, PBr; or
PCl,.

Any suitable solvent can be used or the reacting can be carried out in the absence of solvent.

Reaction temperature can be readily selected by the art skilled. In some embodiments, reacting is
carried out at lowered temperatures such as from about —20 to about 15 °C, about —10 to about 10 °C, or
about 0 °C. In some embodiments, the reaction temperature is below about 10 °C.

Halogenating/sulfonating reagent can be provided in an amount sufficient to produce maximum
theoretical yield. For example, the molar ratio of halogenating/sulfonating reagent to compound of
Formula XII can range from about 20:1 to about 0.2:1. In some embodiments, halogenating/sulfonating
reagent is provided in slight excess, such as in a ratio of about 1:1 or about 0.5:1.

Reaction yield can be greater than about 75%, greater than about 85%, greater than about 90%,
greater than about 95, or greater than about 98%. In some embodiments, yield is from about 95% to
about 100%.

In further embodiments, the present invention provides a method of resolving a mixture of

compounds of Formulas Va and Vb:
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Reacting can be carried out in any suitable solvent or

in the absence of solvent, such as sol vents capabl e of
wolz@solarng at | east, one of the conpound of FOPOTIUS20¥4/019279

or the hal ogenating/sul fonating reactant. In sone

enbodi nents, the_solvent contains DM

(di met hyl fg rmm'Rae) In further enbodi ms%

sol vent coptains ,tol uene. In yet further

the_sol ven di chl or onet hane.

and t ol er enbodi nen}ls, ;
cont ai e and di chl ofjonet hafie. Any NR
RSt antea

reacti perat ure t/hat do_es not sk

decBfp ! material s, R8Ol ve adutt s
is suitablg. InAqne enbodi nents, reacti [
out at tenlp%ra’?ure#asuch as from about - & abget 80

C, about - 10 to about 30 C, or about O C to about

roomtenperature. In sone enbodi nents, the conmpound of

Forrmula XI is iVeol ated, such as by recrystal I i Ylat ion
by coﬁt%&mtg[ﬁbs )&[ﬂﬂ%’&e 2 ?&?AUYlﬁmﬂh Yl;h(? afjrﬁg@ﬂngarwécg rn%% Ig%ne ss%e(%lsomer (e.g., ee
greatet @ledn abput@@%aa@rut f/%nabautcﬁ@(% mutl %Védorﬁ)rmrdhuaih rﬂmh&tng acid salts of the
comp&]\n%g gf ﬂrhg \r/r?)ggngt agﬁ tﬁen ?&c%ﬁ%ﬂ{g t eoc0 °1ral-rrg§ol\FJ ;geasc%’] dalt!. qhe rFsuﬂmg precipitate
is typﬁ@lﬂ)nmrlahe)d in G calraqusolvmglacldts#imfeme _pf th@ n@npo&ndsg)fﬂ?eamﬂasr\ga or Vb (e.g.,
ee > @@Oﬁf%&%ﬁdﬁhﬂ% F%!:lpltélr?égls Eﬁ%mre& %Otﬁ% &%lraolﬁgorlxsnag f'wl% Isal’c form of the
compfund off gFormulg Vehle semerpobaiimetts, Bermredigitalé. is Fivehedmahé cigral resolving acid
salt fgrﬂ'p op %‘ICC@Jn{éJOﬁIgd Eflﬁzorniu‘?ar vBX ggﬁirﬁlgro%boedug st,qg 811ral rgsalvmg acid is a

t enper at ur Suc roma

. stereoisgmab ofi tolu@d ta@tarit racido pammnbio déide kétegulangaedid,ngy fagaric acid. In further

embo&lﬂnreﬁt'g Ztge L[%1 1@&01\31?%0&& d 1g§1rtgf‘w nﬁmésua%s LaP+) ?ar{apl agld sol vent

use nents, ‘reac ng is
c a@qntaedngﬂftcomnoqnﬂeomlemleeVmﬁnds%b wéthta chifel se.sbl‘vmgl agidtcan be carried out

in soht?t??ﬁu :gélgzgl{lc? %W% ls”é}g)oﬁfdlsgﬁﬁtﬁl of bl)\!? c[%?rnl rgseol‘%%? z}{:llcfj ?n% tfle compounds of
FormydesxY aramd Yb.eBeine &eamplslselventp imlude polar solvents or water-mlsmble solvents such as
alcohols (e.g., methanol, ethanol, isopropanol, t-butanol, 1-butanol and the like), isopropylacetate,
tetrahydrofuran, acetone, methyl isobutyl ketone, water, and mixtures thereof. In some embodiments, the
sdlvent contains a mixture of alcohol and water. In further embodiments, the solvent contains a mixture
of t-butanol and water. Some example mixtures include about 5-25 % water and about 75-95% t-butanol.
In some embodiments, the solvent contains about 8-12% water and about 88-92% of t-butanol. In some
embodiments, the solvent contains a mixture of acetone and water.

Precipitate containing the chiral resolving acid salt forms can be formed by precipitation from any
suitable solvent which dissolves the salts such as the solvent in which contacting was carried out.
Precipitation can be induced by any method known in the art such as by heating a solution containing the
mixture of salts followed by cooling. Precipitate can be separated from the solvent by, for example,
filtration. Enrichment of the precipitate in one chiral salt over the other can be characterized by an
enantiomeric excess (ee) of greater than about 50%, about 60%, about 70%, about 80%, about 90%, about
95%, about 98%, or about 99%. In some embodiments, ee is greater than about 80%. Precipitation can
be repeated one or more times to increase the proportion of a chiral salt in the precipitate by re-dissolving

and re-precipitating previously obtained precipitate.
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can range fromat |east about 1 nolar equivalent to
any anount that would be in nolar excess (e.g., about
\vacubmumay) relative to the anmount of conpoundpcmnmmmwawzm

abo o r% %glmveAP i0 fxgﬂ% B%VIdgéﬁ_%ﬁrgﬂegow ! éllc?({] s.et'l"‘tal%J a comJo{n?cm)f Formula Va

e prese i nve
or Vit urt her provi des a process of preparing a conpound of
Forrmula XI by reacting a conmpound of Forrmula XlIl: R3

R5 R6 R8b' XI| with a hal ogenating/sul fonating reagent
for a time_and Rider conditions suitable for fRT M ng
the conpouRd of Eormula XL The

halogenat| g/sulf~|at|ng reagent can be gny suipabl e
reaBent _edpakl e0f repl aci ng the Wdroxy Reiepsy of the
compou of mul a XI mnth a suti ab]le | eaving group
such ad|a hal ogen at om Nt sul fonate [ [n some NR?

forR%xawp
used or the rea%'lng can be carried out i|n the apsence
of SO|VentR6Ré50tI@% tenperature can be mﬁadﬁﬁy R8a
sel ected by thq,art skilled. In sone enbodlnengg
reacting is carrfied out at |owered tenperatured®such
whereus cdnsiitnerd beuibers a2QlefiteddbeinhbdSe. Gbmpkismoni of thbpredeniGnvedtion can contain
me _enho

abo nt s
oneof 370 B G P B PRl Ty L el TP ey of Formula
Vb. Bneaxge ahbeihmertte thersaly fotke df tha campaand UflEorﬁUIElfVaCis pdtent i@ the composition in
o o0 B T RSPt LB e i
of theoa@mpojmdobf () 6rnﬁﬂ£r Vvl isgroébilt ircthe compogiiof fnodi aadoanit gredfer Thah €he salt form of a

com ﬁl%othor 04k, | n some enbodi ment s,
p I1ogena |ng7sulfonat|ng reagent is prOV|ded in slight

excess, such as in a ratio of about :1 or about O0.5:1.

R R BB a0 SRR PR ot va o
meabompmﬁﬁmsﬁwwgfeater than about 98% In sone

CrPROIRLLR St SR TR BB P, i i
contextetth expaafe elelscmllnmmsg maymlls’d be eprofidedoitip canitdsation ifrQr ﬂihglaSembodlment.
Convé{&l}%r\lgric}{g :fg\::éures of the invention which are, for brevity, described in the context of a single

A

embodiment, may also be provided separately or in any suitable subcombination.

As used herein, the term “alkyl” is meant to refer to a saturated hydrocarbon group which.}is
straight-chained or branched. Example alkyl groups include methyl (Me), ethyl (Et), propyl (e.g., n-
propyl and isopropyl), butyl (e.g., n-butyl, isobutyl, t-butyl), pentyl (e.g., n-pentyl, isopentyl, neopentyl),
and the like. An alkyl group can contain from 1 to about 20, from 2 to about 20, from 1 to about 10, from
1 to about 8, from 1 to about 6, from 1 to about 4, or from 1 to about 3 carbon atoms.

As used herein, “alkenyl” refers to an alkyl group having one or more double carbon-carbon
bonds. Example alkenyl groups include ethenyl, propenyl, cyclohexenyl, and the like.

As used herein, “alkynyl” refers to an alkyl group having one or more triple carbon-carbon bonds.
Example alkynyl groups include ethynyl, propynyl, and the like.

As used herein, “haloalkyl” refers to an alkyl group having one or more halogen substituents.
Example haloalkyl groups include CFs, C,Fs, CHF,, CCl;, CHCL,, C;Cls, and the like. An alkyl group in

which all of the hydrogen atoms are replaced with halogen atoms can be referred to as “perhaloalkyl.”
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" 752(% u?eka%gen? 0‘% d re@gsjltg mgé /g/clgc orH)e c(m' rérj}natlcehs Q{OH%‘E&S such as, for

acid salts df the conpoun xture
examplﬂemhﬁm ardphipylt heathedvenydd ph%smﬂﬂvlll}ﬂbg inglgiyd, SKibIlySk, afihehe like. In some

embddfiéhtst AP a](p%a\%'ﬁo% §1td Sboith! &@&Aé{ Qriched in the
chital tesolving acid sart of o t he conpounds of
FoAmylpglshqygm,o‘r‘cyvba]Q(El” geferse’e mn%@}glatlcl ]nydmaé)ons 1nclud1ng cychzed alkyl,
alken?gglgpd\}lgﬁw pg C{I)Cr ﬁ?l @5\5}%;0%1 ﬂﬁg“‘g%ﬁ&%[}ﬁ’g xr 1po clych rglg systems as well
as doyple ang tsblﬁéoedﬁb@dam'elntcscloatlh'é gmvee Illp‘ittdatCQCleromﬂ,r cychﬁdtyl cyclopentyl,
C)’leﬁl‘lgi}’i %CQH% .cﬂ;ci?o}%tgﬁwg eﬁfdg%ﬁgi n%él e%c{?{?g cl%a?%a?nenyl norbornyl,

For nmul urth
norplp}ésmr%myé agementyls and the dike oﬁlscomelrld@if inttld dﬂfyllltlma:tftcwloalkyl are moieties
h dr , r r.
that lfgg% gne %@%%iﬁl@r&aﬁfﬁ% flclj&g&%g l‘HaﬁH | 1? <0 %Flé)éo 1Eh;’fl td fhe cycloalkyl ring,
for exgaple, ‘Pe§ZQ darivativies olentang b@?ﬁnesnd_the kkat artaric aci d

Co [ ofe u

ot 54120, D0 SRS B R s o
have Qdmsweé\e@ma@m@ 8ephso uch di s, wkygsn, avfittogeh Hekbepoaryl groups include,
w1thoﬁh hfnﬁﬁtloﬁleﬁﬁll&ﬁf'l anﬁ'ﬁ(ﬁlﬂylapga}lm Ilg)?]C Qﬂltl}g t?la? ;1}11':% m’”é{ﬁft%olyﬁ isoquinolyl,

e sol'vent's
th1en§d{ lmﬁlﬁ@flylmt@%%ﬂe indsilyke mysyls ehzodd, &bmﬁmj'ls Keezaghienyl, benzthiazolyl,

1soxa£@§lh$2ﬁkolyletth%ﬂjl 1t QR0 Qx?cﬁ%lyl t %fth@%?agblg# Q&Blazo?yl benzothienyl,

, I'sopropyl acet at®e;
puringle ot gAdazohy hylben@,@blaw)rl ketZdﬁéhydmaxee«zofurmyd m zﬂtmmrobenzothlenyl

2,3-dihirBbRATothibiy1 §Qﬁ?de ﬂh};&a&kﬁzotﬁéﬁﬁ -§- ﬁio ﬁgt bésﬂ%n%a%&?nsi% on—yl indolinyl,

m xt ure of "al cohol
benzodjogolapyl \}@ﬁ@d@éﬁteaﬁfrﬂsfhahkn X gprae @ﬁqulrmmsahubroangIW@an have from 1

to aboaP DB c AU WOEs, Thd UL BRer eﬂ%dﬁq&ltsaﬁ’%tab%t 230 {Bo%% carglon atoms. In some

about 75-95% t - but anol In sonme enbo
embodigete heterasinl gionrs hase Lito aboutZgd igabeut 3aerd ta@dlqtero@&nﬁZ% of

t -AUsaMRrein,! ‘ﬂet@x‘agﬁlcﬁm@ﬁql@ﬁﬁ% g S{ctl&lﬁ(fg %er%{ﬁrl)t Qlop I%OI% of the ring-

m xt ure of acetone and wat er. con
formigearlam; afomps is sepdiced Ay a Aetexgateml suclf ay ansO.cHN, e Pf@om:e&dlsd))ylcluded in the
defml’ﬁdirfi‘&f1 h@ﬂefio@?dl&ﬂkyﬁ L8R oM t¥s §1'zt't' Ha @ n% or Hﬂo}/eea%mml 5(\172 fUﬁed (i.e., having a bond
di ssolves the salts such as t vent I'n I C
in coppivn a¥ithnlg thasnonarempliel hetgrocyciip emgp iferaexaoiplec ahthddenidyl, naphthalimidyl
pyromeNfiid Qlﬁfﬁlc*?fy p’ﬁﬂﬁélaﬁﬁt m‘jt)eﬁﬂpwlvhtﬂle{wbpsaﬁfr&tef H&h %i%leP¥uch as indolene and
heating a sol ution contal ning the mxture of
isoindplgng QY- by cool i ng. Precipitate can be separated from
t R usel R, “Bo” dr Ohalps R RLiGdes bbb @idid rﬂ)rc%nﬁg (f{c}gg nt of

the preci pltate in one chiral salt ové can
bé SR heeain plkexy” Byfersrio amdhelkdraseupc Feswopls slkomeproufs include methoxy,

choxgRRAbE (AR n o BRI BlRY . 0%  about

bout about ‘about ‘about 99% In
S&?é‘ Critsedn. (yigatkoxy erefegs grap atkexy gruminaiideit thg @stom is replaced by an S
atom. Preci pitati on can

As used herein, “aryloxy” refers to an -O-aryl group. An example aryloxy group is phenoxy.

As used herein, “thioaryloxy” refers to an aryloxy group in which the O atom is replaced by an S
atom.

As used herein, “aralkyl” refers to an alkyl moiety substituted by an aryl group. Example aralkyl
groups include benzyl, phenethyl, and naphthylmethyl groups. In some embodiments, arylalkyl groups
have from 7 to 20 or 7 to 11 carbon atoms.

As used herein, “hydroxyalkyl” refers to an alkyl group substituted by hydroxy.
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be repeated one or nmore tinmes to increase the
proportion of a chiral salt in the precipitate by
WO es0diosa?d vi ng and re-precipitating previousl ypobUsionee9279

i B
D LA ALE wT LRI S8 MRS D B PSS
orAy/bsedABrdRE RS teRn ‘erckifis”viberxal o bomst intthe |att amd rgomerglly refers to the
. f
brmglﬁ%s%%%?}ef ﬂfec?earﬁﬁélgjﬁ%kgﬁg‘ﬁg%uc@ mgﬁértsb 9ﬂ§)ta]21éw t eiui fr)xl[egafé?n 5}1 ?t the molecular
level tp agbinproanhdmishl cF<1;7hlﬂ§malsltra\viafo:avrmtllonhe salt formof a y
kg the sa
R LY Mol BT oEBLMIBRLE o Dl i an
hydm@mcalstytm @mOlenulanr gioepunt greater than the salt form of

@H&gn Qhe N rﬂ'ﬁa@olé@e 1th?/ OHP&E o%q{?;ggt#r ggnga}lglggélghla}z%lyl group.

saI t formof the conp ound FormJ

t hs wﬁgdrmgn,tth@nrm Hmzdﬁdﬁmatl@f eefere to & theiptytchtaismlg t imidazolyl group.

fo 0 d« [ 8

KL% 85 OUBUA Bl LR, Mt BIRAAL B300 s o
can inferech Afsbumedlegflariyehul a Va or Vb and conposi tions

: ESJ LI%E{II }el%r%llh (_)’dﬁéteg\iﬁ pfeﬁ&dg?gte fgg?tt’ 'iEaJs (£ %r £y %H drI ﬁl@tculi! raﬁc? re?efrs to any chemical
reagentifhatcamice vut the resiemnatf@nethmmpmmlt lsagentaylnaslomo ebfbodlments a reduction
carried o E‘}\; fé}?%e d;l;.{ﬂn% 9%59{0 ﬁg&l?%gltotv?m% tﬁ% i @er I%ggcglﬁfts :ngﬁ V\}?m ﬁ, .g., a C atom) to
oxygegirog sulfusr Fesreagmplg, a redusingiagend canreonyeat (ovomhm) a kftorg tg emgle@hol. In some
emboﬁmef?tg' tH@féﬁum r%oﬁtl c%gvept@ af?kﬁsn/cfe gn ﬁﬁgﬁ@r ﬂhl%% u?{eélfrlc?ﬁlg”‘&\énts are known

sui t abl e subcorbi nat
in thevagt) gag jcan hesidepsified by @pmmfleg redox potendinlgrofithe dedmynig egat boithe substance to -

be recgllﬁ%:' Drygllhﬁ;h a.rélu fx% géeegﬂféas %h?\!vé(‘llq u%lé?ﬁt@lﬁﬁ?ﬁxtq? th%)gﬁlg@an?e to be reduced.

I oups 1 nc
Methng f%/f meaﬁlmngg?doxaqq@nnag@gp oysiiKnowh int e agte Iy otlwxmnhh@yﬂems the reducing

agent 80 B LY Io Eccpﬁ{ %xan‘{ﬁ%&!lc A‘% flg]&ts n{cl:hﬁg u%e}’zh’ #lr?&%? ?&thyels borohydrides

neopent
(e.g., NeB % 4 M%C@Dandf ¢l@tmn2mthyda@ﬁg e gzolAIHu)olmh_Ldlng; for example, C;-Cg

alkyl ﬁglg}ﬁgmg)hg?née? N 319 ba(PLHﬁln&'B hgd'rg%g (J?lak? on af{ﬁhm%ydrkjseg@ g., mono-, di-,
and trigdledy plaméium hydaﬁ%b n9th'6r yudtplde sedueingagents lineludg botapestsasti asgBH; or B,Hs
and a@&‘tﬁ:tsofheﬁ@f e mauble li)d}%fe bQ(ﬂI'u&Qr &&eb?&dé{arnﬁgar}ﬂﬂ%lsulﬁde boranes (e.g,

kenyl groups et henyl, prope
BHs: %@?Hﬁe@(@ﬁ*’y porangg (ﬂe £ hBHy:friethylapine), shalkofh ethen bprarea (da it diethyl ether),

cychcrcﬁlfleﬁ "5orans %rg al!%ﬁ}‘ﬂetrﬁfy@%ﬁlrmvb 18, MGt RradlB €,-EL (ﬂ&glﬁyl boranes, C3-Cyy
car bon- car
trialkyl boranes (e.g., 9- borablcyclo[B 3.1]nonane), cyclic boranes (e.g., borolanes), and the like. Further

example reducing agents include Red-Al and H, optionally in the presence of catalyst such as Pd/C.

As used herein, the term “cyclizing reagent” refers to any chemical reagent that can be used in a
reaction to cyclize a linear or branched molecule or portion of a molecule. In some embodiments
acc’ording to the present invention, cyclization of a linear or branched moiety attached to an aryl
compound can be carried out using, for\example, a Lewis acid. As is known in the art, a Lewis acid
includes a molecule that can accept a lone pair of electrons. Example Lewis acids include hydrogen ion
(a proton), boron derivatives such as BH; and BF;, and aluminum derivatives such as AICl;. Some
example Lewis acids include C;-Cg alkyl aluminum halide (e.g., methyl aluminum chloride, ethyl
aluminum chloride, etc.), a C,-Cj¢ dialkyl aluminum halide (e.g., dimethyl aluminum chloride, diethyl
aluminum chloride, etc.), and trialkylaluminum.

In some embodiments, cyclizing can be carried out according to Friedel-Crafts alkylation

chemistry which is known to follow the general transformation: ArH + RCH,Cl — ArCH,R (Ar is aryl
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Exanpl e al kynyl groups include ethynyl, propynyl, and
the like. As used herein, "haloalkyl” refers to an
wa@bdgloigroup havi ng one or nore hal ogen subst i PCEOSR04/019279

and RBX %péx%mplgl %@lahéﬂ algfng ucﬂ%tﬂeE go &r}n %Flgrﬁsené:? 8&?{6?&?“5&%19?%5 a Lewis acid.

Frledngraizcﬁ repﬁ@nhmr t@gezﬁlyaqagmd Qut dn rtl@ppxa@eda ufi AICIh axhd)glﬂr(onally at elevated
tempe@iet?ﬂéEI? nﬁﬁﬂbl@ %e\;vﬁ afi §e flgiuéegbo?n%ﬁco%% re;(i_ﬁen% Ia11d %%Pfll&l containing reagents.
Examaleoh%rpn-eonﬁa,zdn@ craagbm.tﬁ gnddudsh BHs, BF:o ramE)addqlcltse thepdo€(y.k., BF;:TBME and
BF;: dﬁﬁhtﬂ?&ﬁlnple g}nh{{llﬁl? F&E&Lmn? %gor%:eﬂé rer{j])é/ %ll%all?malm{rg lhﬁllldes dialkyl aluminum

I naen
halidegy 5@&%’1 ﬁh‘@éﬂlﬁm(ﬁﬁjﬁﬂ‘!@nw dutid@0(e@ar Aigly atdoAtBr)ADthes aditable cyclizing

reagexﬁ? Hrﬁ:‘llﬂle fo?%ﬁnﬂﬂé k%ééds sru@l( §§ ?ulf’u% 1{21 ?‘f]ﬁ))%tﬁg%ﬂﬁ g GF3POsH, CHsSO3H,

hydr ocar bons inél
pTSAY) Q{ypghprlg pggp@ gaolygqu_s,pltpalp |@yids de-2u psPQANOneddithe 1ikBNQAdditional suitable

I s doubl e and

Frled%PJﬁr%f%glhgtgalﬁMn &X4 s'tscm lﬁedgg‘ﬁg}é,sflﬁgs%r % %rﬁl pis C? el ude
C)/’ESI @Bc} bgylp, the ;qlep @lpgqnatlrxggsg]fmp‘amg gehgenﬁyefeml'te)ayjf chemical reagent that

can b& el ARBLY hydﬁ}églll lef?f}feﬁi R4 subSHEdnP h1§ XS cule w1ﬁh a leaving group such as a
cycl ohexadi enyl”, cyc eptatrlen , nhor

halogqupﬁptﬁyar sulfq)gqtt@ E’PWW (e. gag&waqutfyﬂlate anesiy 14t eoslylateeetclkllﬁ Some embodiments,

the hdlcfg‘éhéiﬁlglgulfd'\aﬁﬂ%eregg%m fébfa&e‘gna Hydr&&: Ivsﬁt%l kﬁaslo aLemqutly eor suﬁ'onate moiety.

have one or nore aronatic I NgsS
Examp{g\ha}Q@el@n@gjﬂ@foneﬁmg O PagORtS \qullk@e ph@spﬂomus; )tnlledldéskw g. rPhlg) phosphorous
e | e a exane., a
pental'faﬁdles Xﬁhﬂ'ﬁﬂh@roup %gﬁalgirgére | ﬁlﬁ& etﬁaeh(ra(%saréré @613 uzg and _the Qﬁi(e Other
halog%ﬁf%@y@?l}a@n%n dfeegfmicyclllqlllﬂear d‘i‘fhltomsmyldnmdar b@BS)! hat,3-dibromo-5,5- -
d1metlﬂ'm§f@alﬁ‘&nI Gﬁﬁ@mi‘afﬁe m&ﬁ{dga@g%n gdlgﬁmrﬁfnosu%r Huoride (DAST), N-

sul fur, oxyge or nltrog teroa
ﬂuorol?qqéqngwéfonwl @gfl the dike.aFurgher fpgogcmyhg/sqﬂynatmg Cheaigehts include sulfonyl
t iyl . furyl, quinolyl,
hahdef’ésﬁglgﬁdl Igéoé?'l chlmffdb ?2321 dride; g i 1{1} thiazol yi i ndol I |
Ws ,uW eg:)pazléq tprm “%@ﬁl;g)grgugﬂ refetﬁem zaonhetgrtbdt can be displaced by another

moietyd ﬁféﬁtabb}aﬂ& bbhilid ﬁ@@l@é&]ﬂ# a chgﬁ(lfcﬁlzrg%x}/ b, eraIVl%é %}o¥1p§ are well known in the
tetrazol yl , 1ndazolyl yl, )
art @ik hi a2ghdp , bBAZot h?famiﬁl, phalogeyl | da/dmol ylalkoxy,  -O(CO)R’,
—OSOQRhZhﬂH'hdggg]%%n ;V(})ltgrel;ﬁeﬁd 'EXIP' %Qt@r@goglﬂflarty C, cycloalkyl aryl, heteroaryl, or
r
heteroozlclgalgillhybqr@lg& st s @ |allg.l,(§txyl deptionally substltuted by one or more halo, cyano,
nitro, @1-@4 dinfy depbge HZIQJHBJI e@}’b gﬂﬁék)p X+ d%b hal alkoxa/P afly Peteroaryl (optionally

benzoxazol I n- 2- ar ox
substitifed, Dy 106 05 Heore émld: fmo,mxm cm dbﬁBCeﬂbbdoﬂb}ﬂI él Cq alkoxy, or Ci-Cy

haloalkrdﬁj})eﬁmwéelﬂ n'Rg Hﬁlrsl%ecg{bggﬁ E}H;%lé l%agm Ut %1(8 hkioro, bromo, iodo,
an |

mesylatgy tosylate,drimgihylsilyLand the like.n sorre enmbodi rrent s, het er oaryl
> & {
i I T TN i e
refer tq &easeeﬂféql%‘a‘l’ﬁ(%/ mixpig s iggweare Swhmﬁestmmmms (@fg tdpéical isomers such as

enantlomeﬁggr%ﬁe%m@%) bl@é}olﬁn%mﬁn 'irﬁ:luﬁgg*o@&gg t ggrtegsre(%ﬁeeproportlon of one
such as an_, N, atom
stereoisqEe} AYSY japothesfin Hé’@léﬁut?cqfcﬂt@ﬂil%mersw@ nmstuet qfe&:retoisai‘neﬂs dMeing a greater

proport@a€ofOd fikP Et@roﬁBﬂ%departh§ sTeHO RO f.'ﬁig be 1A% CPI‘ICE‘I (9 in the first
in comon wth) to the nonaromatic eterocycl 5
Stere0isoRET- ax anpl e pht hal i mi dyl , napht hal i i dyl pyr0ﬁE||ltIC
0¥ lﬁﬂe&m&remﬁﬁ‘k rt@h]a@ye'crpltécﬂlg” k?seﬁké@ Iasdfgl{o:v&)ﬁqy e%t ol generally refers to the

sat Prated et erocycl es such
formation of solid (e.g., preclpltate) from a solutlon 1n which the solid is dissolved. The solid can be

amorphous, crystalline, or a mixture thereof. Methods of precipitation are well known in the art and

include, for example, increasing the proportion of solvent in which a solute is insoluble, decreasing
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i soi ndol ene groups. As used herein, "halo" or
"hal ogen" includes fluoro, chloro, brono, and iodo. As
was@d/oarei n, "al koxy" refers to an -O al kyl grOI/PS2004/019279

""tempmhﬁm@aﬁg%(rynsgorn(ﬁ g‘clfhel %&k&%& m);ttlpg@%émeseﬁch%é er s dcﬁ'{llﬂg % %6 solvent, and

- propoxy and 1 sopropox
the likp. kePreCABﬁfUlQ@ cramereeysed 1o tipragsd Fd@xly‘bpm’mre 0§ at geragisomiek Ox \a mixture of
steredioRdR 1 N mhlch the atomis replaced by an S atom As

used herein, "aryloxy" refers to an -O-aryl group. An
exﬁ?mr@ewg/ﬂﬁmbeg hereiy cais bpmenitexs, acpmding érlaryenigible, method known in the
art. Kot Q)la%'fey kn%)ﬁ ot it rrscah (Be ﬂl'ani"l’d'ré/ci %s)f) g&bﬁnc 1Hea\ﬁ@ IS&JI]I & Iﬁﬁclear magnetic

atomis epl acedad
resonange apqegrpscoxpsefefgr,sthy aﬂ) nsfratfyll smqilroeqoyy,sapbsmphmredrydy gaRJV-visible), or

d
mass & %Eg?étg“ Br bgg napﬁ?ﬁé@m&t hy?ﬁgﬂ%rﬂ)%k& ﬁ%ﬁ? nl%r&lnatograpy (HPLC) or
thin %’ﬁbﬁ@@%@ﬁf@hmr yl al kyl groups have from7 to 20 or 7
t On G&hD BRLAEREES, égar Gt Qgﬁlgéugds yg\'f’o?\?@/tﬁs Er)é ectl &g '4@protection of
to an al kyl grouE stitute dr ox
varlotﬁeqhéqnh:al grgpp@ox"ylgq p@a{i fory Igp@qctg)ntayd ajqplatek’gqn gnd)ﬂ‘p selectlon of appropriate
protec‘il‘rlE %Io'uf)su&aﬁ Ge péédﬁ}nd@ér&%a’ b§3 BI%LHRIIIeé‘fh tlﬂ? Enq ?EJ & H dstr§/ he protecting groups

term reactlng is used
can be, Eyyad. by grampleeingGreen mdewm,.eﬁgli n‘gol?dgetﬂwewpsoﬁ Ozgwm Syathesis, 3rd. Ed.,

Wiley! €86&N ol \th@l‘ljﬁ B3R fbre &%ye}éfexteﬁcth ke Wﬁ{rg}gl r
|nteraCt|0n at e no eCU  evel to achieve a

c Hdgireagtions of ﬁmpsqceﬁﬁs depasived bareiacinobe cangedipnibih snigabdd sojvents which can

be reatrc]lhg sd1&%d ys('ﬂﬁsotf 'sfcthn? @he a('tetff% nfkcQ ﬁlﬂgslsr g?llta%fées%%ﬁts ln B substantially

ydarogen noi et ‘W nonh rog
nonreggiy e With éheo$targ% mpterlaig (rees:@dts éheeintﬁrrncdn@esn er protludts &zl Emperatures at
whlchdﬂ“aé 'r¥zﬁhbﬁ’seare refefRl uf, Q. ;f‘ t@Bb@rEﬁﬂreQ O Bl fn E’rrc}f'naﬁl? s3] lyent's freezing
As used herern, term"imdazol e“deriva

tempefagfr & Fosthg solgengpbailing té@mravnm Mygsizen nedatian odny/be @rredput IAS)ne solvent or a
mixtudSEn &8 tBinNonet s@ﬁ/eﬁterm pefefiil B¢ Eﬂe%rtlc'ilﬁxf ?Ja%tﬁc;nost%h Suitable solvents for a

bringi ng together of Substances S0t an
particylarireictien step Canfhe selestede fjt wmelempediments, r@@@@hsh:en &g qurietdivgt in the absence
of sole8f, Bich a8 AH& eﬁ%aﬁ%ﬁ@&f thé Ragtif % ﬂ%}] ,in the art and

refers to any chem cal reag ent arr|es out the

r SHitRbls ofplvenisarren hé‘?dlksiherhﬁbafma?% agelm:nts | suchorme carbon tetrachloride,

bromo@[&i@ﬂin@ﬁh@ é‘ibfo%lﬂﬁ&l‘oﬁl@th%r r 'bﬁggn bych@o o6 C' &%m?chloromethane
gent i nvol ves omerlgs t he’ number o bon s of’

dlbronecéneéhane,a butyh @myrlc{eo & gemetbanes (lefraphlordeghylepg.artpéhdgroghylene, 1,1,1-

trlchloFcfé@Hﬂé rl91 99§:Hfor&ﬁﬁn q \-/(ﬁ&horgaﬁ reii Hl‘flgx)ogr%ﬁ'cll(neet e ttroﬂuorotoluene 1,2-
al cohol. "I n sonme e I rent s, e re

dlchlotg@m@“ &, 2hibrompadleane.o haxﬁflamohmzedw k2 émlsclﬂceohmmng o-dichlorobenzene,

chloroﬁ&%ﬂes ﬂﬂ&%béﬁg&\é’n ﬂh&o&@lﬂo{a{rﬁethﬁ\{%t cﬁlg%trgﬁolro%% talnef Iti%j cﬁ}éﬂuoromethane

conparin oxX potentials o he reducin
carbony héetmﬁlggmc&nc edi¢hdorofluoromethane,. chlorodlﬂuoromethane trifluoromethane,  1,2-

dichlorotetrafluorethane and hexafluoroethane.

Suitable ether solvents include: dimethoxymethane, tetrahydrofuran, 1,3-dioxane, 1,4-dioxane,
furan, diethyl ether, ethylene glycol dimethyl ether, ethylene glycol diethyl ether, diethylene glycol
dimethyl ether, diethylene glycol diethyl ether, triethylene glycol dimethyl ether, anisole, or t-butyl
methyl ether.

Suitable protic solvents can include, by way of example and without limitation, water, methanol,
ethanol, 2-nitroethanol, 2-fluoroethanol, 2,2,2-trifluoroethanol, ethylene glycol, 1-propanol, 2-propanol,
2-methoxyethanol, 1-butanol, 2-butanol, i-butyl alcoh,ol, t-butyl alcohol, 2-ethoxyethanol, diethylene
glycol, 1-, 2-, or 3; pentanol, neo-pentyl alcohol, t-pentyl alcohol, diéthylene glycol monomethyl ether,
diethylene glycol monoethyl ether, cyclohexanol, benzyl alcohol, phenol, or glycerol.
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be reduced. Typically, a reducing agent has a | ower
reduci ng potential than the substance to be reduced.
wokwkooa7d or neasuring redox potentials are wePCT/KS29041019279

| neWfitatle @prbtic dolvenishtes inohibe @!y H@S/\ S exalip® 408 HIHbNAinBREHE, tetrahydrofuran

e ol ovne AP o AR (P 2B Rink 3. -emtyiro 2010
pyrmﬁdﬂﬁiﬂe, (bivBH), _N@@'i'lln@ﬁi)l 2&Hﬂdaﬂélidl[ﬂoﬁél IT(]DM@[' @Eﬁieﬂlﬁpﬁrohdmone (NMP),

i nclu for exanp al um num

me“W@ﬁ» Ndé%t hy eﬁem% > Mo Wumlw% F?ea%%trﬂeaﬂlmyl wligrife prapionitrile, ethyl
formahy/ (ﬁ{eﬂigﬁﬁce(a%qﬁ;xaclﬂ%%tetoglgl arcetongbﬂ &h&lrm@h}“l Qttﬁﬁbnél'eﬂilﬂ Bdéthte, sulfolane, N,N-
rdaes er _sulta e reducli ents include
dlmetgﬁwaﬂl@ga@d% FrtEagiety o5 RTINS, RCFREF R, oBhexApethy Bnsplipgamide.
amiitels hydedchi®6n JoBlents X MORHE, bedient, k)éi/cﬁd»ﬂef(arﬂa (RBaAd) €Rexane, toluene,

CYCIOﬁetpﬁg%tnp.Fglr é%%tjxan%%gqt%g eglgstlﬁeg%eanggrﬁ a(ﬁe§r p@:y&ne oglgpe, indane, nonane, or
naphthdléret hyl ether), cyclic ether boranes (e.g., BH

stetrahydy of ur bor gnes, dialkyl
oﬁiaﬂf&% ca art@ﬂ?HX&ﬁe 54 5%9%% 580 ejen
9- lbﬁrr%tlﬁjé(ﬂfaﬁe?pr%céb}e@ QB&KBId he@%ﬁ: |ci11f3beb@e[rllaélﬁ§ut((§1€ afbropriate temperatures
rther e reducing

bor ol ane and .t I|ke X
Which, b R sy e st B on BFOR {FaEagFRBEhdepend on, fo
examylé, thaheltiySindboiting @Smﬁ’@f fhe rdgentSRd sHIQER iNpredeche tHeQﬁcmnodynamlcs of the

f t h |
encif e S5O o RO oS e egperaturs) and
the kinetis cifaik mabRHUleR.,0f higB i@ EnclgyTBArAE UMy nbdll SIGMMRA temperatures).

« i ments, cording to th resent invention, B
Blevigt FPREEy 1o 1 FIGSROBE TG NaU APELYe POHcHbaC) gnd “reduced
tempedatural igfersto G RCLiressiRloRaro6@ kdnipe@t@dt  USi ng, for
i [ is known in the a Lew s

e le, a s acid. _As.i
AT e PR, A1 Do oot i T oL B onder an ine
atomo@;ﬁhe&l eBplcalhs reaEﬁQﬂxﬁBbrﬁalhﬁg\keage’it‘sl dﬂ%rddﬁ@cb Hﬂﬁarbﬁﬂi’sﬁﬁ@dﬂy'r&@hve with air
ron. derivatives and BF

can b B e lne AT ORER Bl Bh et sy ik ke Skl gt

adi eand acbdditeents, plopahtion ofabmpdundartdnainisiee (e - aﬂdltlor[TEit :ibYds or bases to
num ch orlde etc

e U TICAL AR TR LT W

Cc fE]xﬁmlbld apldd Icﬁi bey knofdahiioi o Ld)E’@aﬁiM #ids.d Qnorgatn‘io ieldsaiﬂglude hydrochloric acid,
can

K one e i ments C|IZ
hydroyng 54 SuNBlsr i bRt 0L 1 B 25 o DY AR paitly Tormic acd,
acetic (ahé,mrsﬁldiryc udid, Gbtahsic Kdid),\nﬂbtﬁaﬂesfuﬂ'édl@ﬂkéld I”p&oﬁ&ﬁedhﬁ'bmc Ia1c1d Clj)erlgenesulfomc
IS aryl an

acid, T‘@“Orf’ao"?trl ket r°£1°115ﬁ¢da‘54£§?l° acign? h&tyn%}F a?ifl’h\éPylg"Ff‘dlﬁr?Y‘d pentanoic acid,
hexanbdib ecifyrhestemiteacht, octafoka@ RN honattidlacikband de@bis agigl d.

T B B S At i
carbortaenmdﬂlmt wrmte&hdtlﬁlfdsﬁuthe%&gﬂﬁ lS6|1ﬁe bi&lp@ﬁl{ong bases include, but are not
t t an um, hum cont ajl nj ng
B TR T

whereBHkoxRfes &mﬁldaddmlﬁﬁ Sodithe aeDpotdsiu saltsBIf mefWthyNshdBibuty] oxides; metal
n1nun}c nt P rea ents incl ude
131 ity

amldesal llrt&”dz gf)%an%wg% aa%gm 3 I’ﬂﬂal @@gndes 1nclude sodium
hydride,y posdsdyth hadiritai and fithivm Hydideydna wieedd dialk@ﬁl&de@ iftlude AbdEhms and potassium

Q her. sui t gbl clizin ents includ
salts Gy riib " Bighs BeR, BDISY iHPhoT e IE bRt substiuted
amideaci ds (e.g., CF SOH CH SO H,
The compounds described herein can be asymmetric (e.g., having one or more stereocentersj. All
stereoisomers, such as enantiomers and diastereomers, are intended unless otherwise indicated.

Compounds of the present invention that contain asymmetrically substituted carbon atoms can be isolated
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pTSA), phosphoric acids, polyphosphoric acids (e.g., H
PO P Gs), and the |ike. Additional suitable
wo-eiosded17Cr af t s al kyl ation catal ysts i nclude FeCI/US2004/019279
in opﬁcaﬂlb/ actl\%r@racem&nidrnzﬁ Ql/lethoﬁsodJﬁﬁdtorﬁéﬂenopt&glgr Jcﬂ{lemorms from optically

enati.n /su onati n reagent refers
active ﬁ% ngaffla Ff g o4t mcﬁ}g? ¥b Wweledsthy reé?illtameomaﬂ;amgemlxtures or by

stere@éle@vehmeglal subst ituent on a nolecule with a | eaving
hal ogen noi ety or sulfonate noiety

h
prg’cg?sR%,él sgrﬁqeﬁ &ng{necan e sipreagedectiveosyigh Bipanyegiven)reaction starting with
one 0‘5 @mae eHTho QSBa Bt eﬁmcl‘ié’dein Rab @Qﬁ@ﬁ&ﬂlé}%ﬁﬁy 4 ?x’aeﬁdt Hhe § eﬁ%e%r‘}mched in one

E ydr oxyl th a hal ogen noie or sul
swreoﬂﬁ?ﬁ’@f §‘ © ’?ﬁ%ﬁ?ﬁ g ll’?aﬂ"%‘é’??ﬁts}“f]i’g}hai Eﬂﬁﬁ‘i‘?ﬁé\‘?q o @herr eastjemsubstantially retains one

or mdrd’lahﬂdd@ntél‘k%&blﬁﬁﬁ)th% stabtigahdt B, (1%e FeactidBlan Lliso 8e conducted such that the
orous pent ahal i des, phosphorous oxyha

produ?tm%ﬁi/{eaﬁgp Icalggmi a clglral cg@grtha)t is sitpetantigly jifveised @aheq to a corresponding
chiralhalta@genaitingé swdihopafeting eagent s include

qro ci ni mde (NBS 3-di br ono- 5, 5-
l{)?é? h‘i?d%fﬁ?% ‘ﬁ‘xwﬁ?sr‘? cﬁowwmdf FAtbReOTTiRd qUbYY BB off umerous methods
know1d ln&hdﬂyﬂt anh Bosipld Méthdd influge rﬂa@t@onﬁﬂ@@?&alhzalon usmﬁ a “chiral resolving acid”

uor o zenesulf ni m_de, and
WhIChh gl 8’@ Eiil f Pig?‘%‘ﬁ?f APTmipe rosgagion ed; Seifabise re§Q11Iane nsdents for fractional

recrystalizbtil@Smahiely afs fdf%ié’lhpl@ Mpﬂﬁdlgeactl\;eod%iﬂ’s Sbd 8¢ fhg?) alﬁi,n]g forms of tartaric
ed herein, the term"l'eaving gr

acid, ﬁa%“regﬂtg”ac”& agldnﬁﬁ’swylf%fw e%zﬂ, pandglic B‘Il‘édé@ilcwldaﬂﬂwh erid or the various
opticallPa&@ivy captobsulonid Ycild Gl AP Plchifh AL iBGK ’am? u{)ﬁlgrgregolvuﬁg agents suitable

chem cal reaction. Leaving groups are we
for fractgnal cysighigation aneibids lﬂdlddee%anwmeﬂhdlyon}w forimg dsfoxynethylbenzylamine

(e.g., @h&??@forms%@ls%rfonﬁenc%%ur drm%kylpheng g&fCeroh\é\hl[ogq&)g%d;tyF, ephedrine, N-

can be (-
methylgphedeing gmpmtmyzhmmvm dr%dlmﬂommhmncﬁ czﬁinﬂiokiw acidll Y-methoxy-o.-
cyano,

trlﬂuofo%{h'yﬁﬂ y%%etﬁu Q?El : w& aciroa e Qr Cp&qra&we 54 Gilrbg}y@c acid, di-O-
lSOproméqnsﬁleil@cghyamw @md,hb{tcéuayataytbru( min, am-na& hlye subst i | t ut ed by

Oﬁ%oﬁﬁloﬁmf ﬁ&%é%lft&%é‘”;% alth @j ca&tjnﬁ%D tuE @% 0 3ﬁalumn packed with an

hal oal ky
opticallyastivg qu:]avmaagebe(e@] d(hltadﬂcydoylplﬁi@lmic&le) SaMAbDeIGiAALB ent composition

canbeld&gtlnﬂgetab? ff’&{ﬂied %g?ﬁel odo, nesylate, tosyl at?he

trimeth i ke. As used herein

t @prn@oumdse@@l’pevmwgﬁoram alsp embjda tall asotopas oF atb‘&@d)cdﬁrukg"i@}%ﬁk intermediates
or ﬁnalm!ib)éﬁﬂl}rﬁlécﬁgt IS%E??%&SQS%G%%% éagoerr];’st ;P’}élgl lihe SeQar ? téxlunqger but different mass
numbegsp Fprexpmpledsaterss silhydrogen mrladt tritue nsd dHuteﬁhﬁSt er eoner ﬁ)

F@&gf; sthat can increase t

pr opgr%?(iﬁgonfqo ldg ngclog ?C g?eos ?s“écn% BYPCric O A% (Sush ag; keto-enol tautomers.
Tautomprig foyme canfbe dn eudibrismre ststically fickdduinte ond fosh ®Y efirSRARY sSibstitution.

%L&%elﬁd@eﬁ%ei;stogécggﬁé %)Arlr{é t?)rrrésa% gef éo&ri}oans (esl[a%!ggec{m herein. Examples of '
salts (or galtrformse drelude, butase hotrlgtited t@ memira @®rganic acid salts of basic residues such as
amines, alkali or organic salts of acidic residues such as carboxylic acids, and the like. Generally, the salt
forms can be prepared by reactmg the free base or acid with stoichiometric amounts or with an excess of
the desired salt-forming i inorganic or organic acid or base in a suitable solvent or various combinations of
solvents. Lists of suitable salts are found in Remington's Pharmaceutical Sciences, 17th ed., Mack
Publishing Company, Easton, Pa., 1985, p. 1418, the disclosure of which is hereby 1ncorporated by

reference in its entirety,
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As used herein, the term"precipitating” is used as

known in the art and generally refers to the fornmation
_Waboospldid (e. g., precipitate) froma sol ution POTAKI004019279

t hl&pd‘}loéalr@lngSoufj b%ﬁbtmdof cbBosAk iatbofdif: Qeth@@%%&u&scrlbed herein, the

éstalllne or a mxture thereof. Mthods. of
usualpas &g pud peiicatien RRATFLoRH SUh A cpiventetion.afiiirations | ybrection, solid-phase

extradtidh, 8 SdMliftion, Q%ﬂ@t@gﬁ%}l Rel thE BIRAKdy RMs toSIMERE dbded products.
whi ch a solute is inso | e, decrea5|ngtenperatur

chiE @xgntion wilh he F&%crrwetﬁ‘gmtaﬁ@feé Sketail by swayhof; swegifi¢ examples. The following

examples MR R fdrQMBRALIVE PutpBles, 4nd atd Fot HUnIENo, lmﬂf‘ﬁile tnh)%ntlon in any manner.
i ke, Precip |tat|$n can, be used to increase th

Thos‘b‘?féb@r‘fl thertyrill seadifyoiecagnize ﬁgiirlqt}hofdlomr;g{cg}rp@rag\eters which can be changed or
modifiddab §RIGRRLAly tfxampiRa@sses described herein can be
nmoni tored according to any suitable nethod known in
the art. For exanple, product formation can be
EXANMPYHESOr ed by spectroscopi ¢ neans, such as nucl ear
magneti c resonance spectroscopy (e g., Hor O
Examplg? oy ed spectroscopy, spectrophotonetry (e.qg.
Prepaftivik 6f D{4eohiorfph hy3 PRt h@¥FBhropionDnidey
chr omat ogr aphy such as hi gh perfornmance |
chromat ograpy (HPLC) or thin |ayer chroma
sone enbodi nent s, preparat|on of q$npound
the protection and-d e
groups. The needlfor

qui d
ography. In
can i nvol ve

A r ot eCtgH3n, and
the sel ection of||appropfiate protectiflg groups can be
readily determ nied by ohe skilled in ghe art. The
chem stry of, prote 0 groups can be found, for
exanpl e, in C& een and Wit et al., Protective G oups
i foGr drditrir.c3 &ﬁh@dﬁ@snctb0t®rrdflaSEdmderwgoa3bach@o&qmppch@ﬁh reflux condenser
and aMﬂl&pﬁlhﬁ‘el | \%9 L&l @5 gntﬁfﬂ ?. ([1] ﬁﬁXroPEefngfg gﬁ Imrg: (56 g,eh% mmol), 400 mL

entiret e react ons O eScCr |
acetortiigila jtnipt ihe(184rg; il&H mmet) and 8§u111t afstamitsiel Vibatckamduileless solution was
4 Y A [ t a
stlrrecpaﬂﬂ acﬁlgl(e:é E);‘gt(% eZS?lglbr%gxto?gn clelf%gig \%n t% lbii mn%l dls?llledr) in 9 mL acetonitrile
was Sk) addad josgr| 29 mioneemotvplmompt Whlttd}gs,sfoamttlong)f eite Ipreaipﬁate and color
h t diyat 4 d
c angé ﬁp?eg%tgitﬂurﬁgecgur% Q&; V\gllﬂéﬁﬁ{(ﬁ g ag§1tt101garl] 818 g?degfg%:%?gtrr&e wai used to rinse the
add1t1@1 fynnelt divp evitingrvess stingdedt 0C é}rfor 3hgénutes and ther vaohadentrb@n temperature
and StﬁrFeg%é(ﬁ]aiaﬁwpﬁ{ chd\}lﬂé)ﬁaltrogg (ﬁg?{ﬁ ﬁﬁécy\éeﬁﬁ%' rgacp 91]1 lan 8 Jnas cor concentrated on the
rotarymep@@mv@m sabid cantnmmmlethﬂamm rhednobiamcbr(éé s@ lgxags}. . ThlS material was
taken GFQPF(‘)@ 'nﬁ_getﬁyfacEQQ amiﬁéd rﬁH L&f’&{er aﬁ«?&l:nleﬁ Q{g%}o%.ag ? eI ltayae?s were separated and

solvents for a partl Cu r éac
the aqyequs dayeriway ¢xtrgeiede wishrbo dddittamak 100r el @thytm@atc,a ﬂ‘th eombined orgamc layers

were %Meliel%lé%u(mth rQSt Hﬂ‘; @'ps.,gtﬁr"é%dol];rm%o'd}{lgcpt ’ver }ﬁ%%eg‘ﬁlg su?{a]r%a filtered, and

l'east one of the reagents Is a li
concerfesftadetataslightifanisplid Ydé duarho §8 ot eT;L%Gi thsmcstasthchamw 2 showed a major

spot t&@fmg of Bk V@gn‘éﬁﬁ Iﬂgte agc[ Q@H?l % & ﬂ?g%sgl ’Basehne spot was removed as

br onpchl or ane, ronotorm C
followgr &rwclmt@rrad) iias Feliereup i 49rohofrethilasetate mitlyalxar@mm raddkel, until the solution

becantd 'cﬁ)lﬂh)f) g(?oe%gm eﬁr@ QPMH& c‘f'%sw n%régl’%(éfo 2 grams, 85 % yield). The product

trich 1,1- tr or oet
is a knpwm compqung Hﬂaﬁ@rb‘étahdnéan A Cherli, 8%T109@ b1l AR avith CAS Registry No. 34164-14-
9. 2-chloropropane, a,a, -trifluorotoluene, 1,2-

LC/MS gave product 2.45 minute; 246.1 M*+H".
'H NMR (CDCL): & 7.2 (dd, 4H, Ar), 6.7 (br S, 1H, NH), 4.38 (q, 1H, CHCH3), 3.5 (q, 2H,
ArCH,CH,NH), 2.8 (t, 2H, ArCH,), 1.7 (d, 3H, CHa).
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di chl or oet hane, 1, 2-di bronpet hane, hexaf| uor obenzene,
1,2,4-trichl orobenzene, o-dichl orobenzene,
w@hdosowohenzene, fl uoraobenzene, fluorotrichl or oPEL/Hs2v04/019279

chPONOR (EDARY: orest hae-0)P1IBMRLT A-LYOI3R1RE NANEI3048¢, DS 128 (2C, An),

s6 (1A Rt e LR GE B e, 1, 2.

di chl orotetrafl uoret hane and hexaf!| uor oet hane.
Exa Si #able et her solvents include: dinmethoxynethane,
P&t t ahydr of uran, 1, 3-di oxane, 1, 4-di oxane, furan,
Prepatiatiomyi 8- atmarl,-methWt 8,2 3-tekr y15/@ko- QHIBEBJMzesinhﬁBne
et hyl ene gl ycol diethyl ether, hyl ene gl yco
di met hyl ether, diethyl y et hyl et her,
triethyl ene glycol di ng i'sol e, or t but yl
met hyl ether. Suitable|protic |solventsNtan include, by
way of exanple and w th wat er,
nmet hanol , et hanol , [ ‘Q uoroethanol,
2,2,2-trifluoroethanol, ethylene egc-
2- propanol , 2-nethoxyethano| 1-
i -butyl al cohol, t-butyl alcohbﬂ} 2- ethoxyethano
di _NLAL pept a neo-.pent
R ROR) Ny Bpon Bl FSRL 7 e BESPRF Mgl 1 an
alum“ﬁﬁ‘?} %@F‘k’yﬂm &t h]@F9 mypB tweyd asided gl aydderin dny)mﬁibmbybulﬁltﬂ'a)eﬁm flask equipped
with a8\ GHSHMO |
o S iR S afEalng BRERRL, TREyMRLGREered 0.0 an il it
bubbligg gh €. adNpteaiif impute startirigt materéats, are 9$6Kiahyldclofau carrefuftHia) clean product
can stﬂl E@fs&lb(tlacﬁ)o r’ﬂférﬂl&ﬁré \pgé':l)eate&i hﬁﬂagtﬂ%g %ff_é@"ﬁ e lgl lRMArF] ‘oiNote: The time is

-di met'hyl - 3, 4, tetra
depen@qng)he reactjon gﬁah@pﬁy{m egsﬂynlpedfa]gl@mdd)ynmr’é{% IDMIQr temperatures can be used

for sh&&eﬂﬁh@)ﬁ%ﬂcycfsrﬁk' dliy Ws erp%: ‘?/a%s ngmgh qqfourst)o he rea ftéon can be followed

N- et hyl acet am de, ace
by LCAYisaithyfhe stutingmpigdal ap? 8b nmmtqs r(246e1 MEHHY) thé pmdm't @t 2.24 minutes (209.6

M +Hf5l%i1ms| mR6eY&kEon thl?e%&qhk @B%W%to‘? ’3)3 FF@%%%@%%E&&%'SO)

ket one, ethyl acetate,
Mﬁﬁ%%q?yng)msp@ rietrRetpsure,tteg lreacmetl Inykturee\ms queltchedmttm gloe addition of 10

mL of MdGIP RERAENBy 5 AL, M:'fggll?% Wﬁ%@&ﬁ@f gt%g]] Iatteagger separation of the

hydrocarbon solvents enzene
resultnﬁﬁa Ilﬂygrls,,et © rgReoe layep vae axtracied ¢l hapt tme, w1th 10 mL of ethyl acetate. The

comb1ﬁ@tdﬂ%ﬁh1ﬁ}{@e%h€e¥@%d obﬁ%a%ﬂc%lun?gum‘ée bﬁlﬂa%e%ngrﬁl cHnﬁentrdtecP to a tan solid (6.78

ene, octane nonane,’ of na
grams, §9p/é PElDt ILEAVS showrdrongpenki e Tam ad969. bé/HuSEhlis @sterdal was taken up in

ethyl a8&htY, qnfered-lfm%uéhe&ﬁfe'a%‘ Rlegélgetl 86 g(pg et ?)ﬁlg%n %eb‘%c r]i gg&ﬂ?r fgnnel) and the

herel n can be carried
filtrate, yygs ggsrystaHizesbirora é%ﬁall‘iletbbétaeﬁrtm t@@wekﬁpat lbredu;ledl @thms, 54 % yield).

arg NW(CJE@@CH ﬁﬁlt(ﬁ”g% d@xg %or‘@ '1oi nﬁg%"% (ﬁthf&[ICHQ, 3.8 (m, 1H,

the melti
ArCHzPEaTEEht% 44ndn.s dHy Hz@ﬂﬂ‘fﬁ)es’e‘fﬁ @hellﬂheﬁrr@mmmg 05 (m, 1H,

ArCH 08,1 he F@?@§HQ§£ e g., vigorously exotherm c reactions
0 be carrled out at reduced tenperatures);

é%(@ﬁ@t i1d8 (6% G 18R H&L iAok 13%6(1§, Anal e (29 (2C, Ar), 126 (2C, Ar),
42@ca@$uygtj@gygnggy(gﬁgﬁugqugqﬁ{yeed el evat ed

t enper at ur es

Example 3
Preparation of 8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
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"El evated tenperature" refers to tenperatures above
roomtenperature (about 20 C) and "reduced
wo eosperarure” refers to tenperatures bel ow r ooPCT/US2004/019279
tenperature. The reacti ons_of t he~processes descri bed
herein can be carried o [ or under an inert
at onosphere. Typically, 3
or products that are sybstantijally reagfiive with air
can be carried out usiAg_air-sensitive/ synthetic
techni ques that are he’/ skill ed arti san.
I n sone enbodi nents, preparation jof conpounds can
i nvol ve the addition of acids or /bases to effect, for
exanpl e, catalysis of a desirefsteaction or fornatlon
ProcétreSpl t forns such as acid addition salts. Exanple
aci ds can_be inorganic or organic acids. |norganic
fek £ :

acilC intefie &-Hrae-derathyl2. 8 AatieahyAspalEb Brbenriazapiicd-ene (150 mg, 0.716

mmol§ of Extiniple 2&hsladdBRSIAIONL FouR 'bgﬁongﬂéjskmlﬁhril\@ b@i%héjtetrahydrofuran solution
, acetic acid

5 % ﬁcuﬂf i nclude fornic aci
( mIpr &n’é‘W eqmiXfie Hige) Pfgreécﬁodhouﬁse%tﬁaméﬂweé&wré und¢rcan argon balloon.

LC/MS- $heivetEihe dsdiell ‘?)FHdGct% itkh my6 He\ﬁtﬁlabﬁekl%aéw 8o of séartmg material still
rifluoropacetic acid, propiolic acid I'i c aci

presey e JFAtHOR TR Wen ahgachad Bt chmstharpém ©pelveatsi were removed on the

rotaryN@SpRGLE B¢ BiochRRS WikOrefeaR®@ivilih @&ﬁﬁi@péﬁltﬁﬁ'aﬂd e%@@aﬂgﬁ CThe mixture
aci d _and decanoi c acid, Exanple bases include IIthium

was ep3pgraRiogdie e AR {ollpesa byadlow@gm ¥ATH {easiendhel aroduct as a white solid
al7mgwbbuﬁbmarbonate sodi um car bonate, and potassi um

Sone exanpl e strong bases include, but are
ngh&gnﬁi “@8ﬂwﬁVHbH%ﬂG§amﬁW%H%k@ééownetaI ani des,

nmetal hydrides, netal dialkylam des and aryl am nes,
p erein; al koxides include |ithium sodium and
rocegie s si um salts of methyl, ethyl and t-butyl oxides:

MEReatystallizddie s3- ¢m&budﬁet§ﬂ@,3§m-&ﬁhﬁi@m-H@be%ﬁéa%@u@ﬁﬂoﬁee @1@@' mg, 0.653
I t hi nk§ net hydri des i ncl ude sodi um hyd
mimo L saaeﬁ?ﬂ fhery dily tpan Pfatom Hagk with piyreing erdler nifipgemens| o the Hask was slowly
addeddjoizﬂnkrye]tral‘i@d@(ﬁﬁrah B&lh&ﬂi‘le(lﬁp‘ﬂ@) ) ﬁﬂgw@@BﬁﬁébH mfﬁﬁhaesTﬁlt/IE solution (1 mL,
utyl

propyl, i-propyl, n-
8.85 WP&& ﬁﬂl&qr?{gﬂ gaaﬁaolesm o RRsxmIXuEg, frat ﬁtermde% h@Hﬁ; atsg)omm@perature under

nltrogé:IO@mUDdﬂ\/ISi 8B&Wddomel dogfe@iplodud) PBe aAWBREMixnsre (Was uenched with 5 mL
Al'l stereoi soners,

e or re, stereocenters).
me"hagacat‘?d génolg F‘gﬁé‘?@ 5 AelVelisaWere FeoRaved en theratapnivapriater. This procedure
was rdeAtﬁBﬁltIDﬁlaﬁﬁﬂM &Rl HOHdARbR Bnd SRpRAAd ThOhitdhe wak @\%‘ﬁ&rated on the rotary
ﬁgh ?B%E t contain asymmetrically substituted
e"ap"Eaé“F QahoHBe pupp igdayiess 1o gtve 8xhlogo-ksethy k2,84, 5-tetrahydro-1H-3-
benzaza@memdrod‘hms (1owmgwoi% ﬁéld)hOW to prepare optically |
Qu). optica active starting materials
1 N L 0ot Py R § (g foitad] I4yld Ay BRGSO 1 e S - 2 1), 7.0
(d, 1HOT % BBEES. 6Qn, D), stsq&egﬁ)eb@cato e 33Nt heshe; y Ther,),
LCH%? fessef %g ﬁd 32_ herein can be stereoselectlve such
at! BRYtegi0d Pl &7 Bagh R iwiNonmpptics prerpbeerved.
chiral reagents enriched in one stereoisomer forms a

B%oduct that is also enriched in one stereoisoner. The
dction can be conducted such that the product of the

Prepak-&tRatof DA+ i@ RAcidahlt YT (FOI8dNIG 0 Q0 Rethyl-2,3,4,5-tetrahydro-1H-3-

benzazepine
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or nore chiral centers present in the starting
materials. The reaction can al so be conducted such

wa babs/o191e product. of . the reaction contains a cPCT/EE2004/019279
center that/is substanurglly inverted relative to a
correspondi/ng chiral centger preseqnt in the starting

materi al s. Resolutlon of Yacemc xtures of conpounds
can be carfi% unerlo thods kn wn in
the art. exarnp i nc\ ud s%ﬁf&%i?ﬁﬂ&ﬁm T
recrystall)zaio ir&H rfesol ving aci d" which
is an opticdally s g\ sal t-f/ormi ng organi c aci d.
SU|tabIe re oIV|ng gent fra&tiona

ot oh S uEaTaIRRE B Chere R T b 0Pl oF rcoro-Lmethy

2,3 4,éﬂettithycdo-aﬁét-1}dnt&zbmm’ fromeixatipledd toe1230y |(@.0TS @bl) ©f &C(H+JHartaric acid. The

B Ty T R R A
(75-7B< °®)aanphmr®iﬁ0f thin; taobidin olwelessrseRidbns i Tig sﬁlj)ﬁﬁl’( 6/as slowly cooled down to
room ?el%ncqeragure gfugﬁ {h) %1(1:& stlrreg gcrrgg})égb%lgl e}x@%{;équf ﬂlee suspensmn was filtered and the

ereorsomneri
residug- wast washdsletwagel with aeetqne.(i0 mLy dhe pRdharwes, drtaﬂ under reduced pressure (50

to ical | ure fo N en
mbar) At%ﬁ tg Sllgﬁdre 6 5 gpqﬁlgptartréute %ﬁg‘s %y?ép ﬁ@r&r%ﬁ% salt was added to 56 g of tert-
butanglymtl 6l$elsﬂy bEr10y Tht rﬁsuit:mg @ﬁﬁeneibmwamhmybd kodedmaneg] 1 to 2g of H,O was added

to obt?%qg uolesg rsr(gﬁthogni gﬁe_é %o g)cr:le a]og(l}rl c8ol(ew t8rro% geﬂg)feraglre (over the course

of 1hpagiddfiredfor Blolai labometerﬁpataitnﬂeoﬁyb swpasiod was filtered and the residue was washed

. di.aQ ' i, d,
i i S0 APHLE B S R B e et o

49g@@d@mkﬂ)aﬁx@hmﬁSeHﬁﬂ»also be carried out by elution on

a I cked wi tive r

SR UTRSRE B A R B Ao Pl HE pASREY gtnon o
carrieé buftas descsiwhly Eitlier exanpaaértcanbe syarhedmd dretigh ed wididing yhiomethod.

skilled in the art. Conpounds of the invention can

al so include all isotopes of atons occurring in the
Examplet®er nedi ates or final conpounds. |sotopes include

h n the sane atom c nunber but
Conv%lgl;gfi %f §"Iil rm t%\i*reeg%er e

nmass n For exanpl e, isotopes of
hyfdilp égtermarroratclldudle of 8—cltlomrh-1aeﬂiyleﬂel;4 é{dtmmdr@m%ﬁﬂﬁelﬁﬁe (300 mg, 0.87

i ncl ud Aaut or
ool R U  SAR 19505 Y Bt i
(114 plgu.I7 mialmwith ast@ided al hl dfO)(Z‘d(@d Tiet MixQEe warsbitrby 3 minutes at room

substi.tuti,on e._presen nti,on _al so
nreBRE L 845 VB8 b S SR i 8 Sobined i
extracExeanp veshed ivith alates ({ oiL) aad Evapaates jo dr_ﬁnﬁ‘ds:ﬂ&ﬁthe?ﬁlﬁlp% 8et/TRE amine (220

r organic acid salts of basic

mgcr?dgs‘Neo%?lgsigG\é[EH&@(@ es, gl kali or organic salts of

aC|d|c resi dues such as carboxylic acids, and the
k%? CGenerally, the salt forns can be prepared by
eacting the free base or acid with stoichionetric
Prepaaatinarif -(¢/Chiirb pheayl)-dxk e glsN-0fpropygciti@sder €d sal t - f or i ng

i norgani c or organicggcid or base in a suitable

sol vent or varjous c i nations of solvents Lists of  CHj

ExamP

—_— Cl

C
To a dry 100-milliliter, round bottom flask under nitrogen with stirring was added 2-(4-

chlorophenyl) ethyl-N-2-chloropropionylamide ( 8.8 g, 35.8 mmol) followed by borane in THF (1.8 M,
53



Publ i shi ng Conpany, Easton, Pa., 1985, p. 1418, the
di scl osure of which is hereby incorporated by

v e v« WO MOSAOETIEQE Jn.its entirety. Upon carryi ng outPCT/US2004/019279
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70 mL, M(ﬁrﬂﬁf) bi@no ﬁi‘imﬁé@@ﬂ unslsicacao salidrbgednes tsddebtpieﬂh; efsfear she addition was

o e I L e B P A s v
more g@X&VoRBibh.OMAftes Of hélmg) haS/MSesﬁom@tcbmpl,etenemtxy&t At mattuom npixture was

N TR
stirred dt B0 9 AL Bbursl@bélkd tob&oﬂﬂ&ﬁtp@fat@@ﬁﬂleﬁlapbrmda Hibkre she villhte slurry was taken

s o T 8 A% FELTHEA o B Ha o o
yellow b&axﬁ@YayBiaﬂﬁbeWasthﬁﬁﬁle bedhe, Slkied bver ﬁlndghﬁllm‘r t;ulfa/ce Iﬁltere@dmd yvaporated to

give 12%%%&1%%2&3@3%6& 18?’ ﬁlbcgfifqu]sg% 1{1 g}aé}gegwatgﬁia Sen(% erﬁi{yl ac%:tﬁte/ hexane in two
crops tosga\reas 7 ﬁ: stb bSwhile XA ESicE8avpyieldl Preparati on of
2- (4-chl orophenyl)ethyl - N 2-chl oropropi onam de To a
-liter, -necked round bottom flask under argon bal |l oon
'H NMIQ@IDIMSQ&%) V9.0 tbrrsea‘memcte'ns(ar 21adck S 1.006, 2HIred Hz), 4.5 (m,

ded hl phenyl ) ethylam ne
1H), 3-2((3‘6%5[,? g8 éﬁbg% g%j i 558@?{3 | tﬁl5 e, triethyl anine
LC/MS{ 1191 Rindte, 393 Mmmananw B8jonfragasat. dviinbr inlpetity Pheereiden?.46 min with
%I orl ess solution was stirred and cooled to 0 C
321 andpl. &?F%‘f'opropl onyl chloride (24.5 g, 193 mol,
distilled) in 5 nL acetonitrile was slowy added over
- 20 mnutes to evolution of white gas, formation of
Examplg ¢ o preci pitate, and col or change of reaction
Preparhiiot! sfi8echidrodhm@hyl-234,5-oetrabfdratididtheonekpia® nL of
acetonitrile was used to rinse the addition_funnel~
The nixture was stirfGétd at 0 C for 30 mi pdtex

warmed to room m@ure and stirred | $
an addhy UM gThe—yettowreacili on ni NH
was gentrated on the rot ary evapor e [

rat eri al
200 nL water, and stirred vigorously. The | ayers
separated and the aqueous | ayer was extracted viitth an
small sggdi tional 100 nL et hyl acet ate The conbi ned organic
G)z/’rers were washed twice with m._of saturate

riehlorgplicay]) Hxﬁétryl-hla?gn@wletﬂwﬂﬂ i &3 mimely gk Bypmp g%l was reacted with
alumlntfn‘? @El@ln&er (@tgef’z fRoB id 4 850 L@Nre8Rd beltohlasPuktleAMBrogdd&addn an oil bath at

. I n ethyl acet at e- héxane, 8:2 showed a, maj or sp o‘%‘ 0
120 *Cowi wiiiRat ABTYHE LM, phovied CTBIEE TEHRHOR IS Rouspoh g cooling the

resultm%tﬁ?acp 82 & dobR ten%ﬁﬁt?\lré Q@ n%P&BylV?@&atE SNI0SEL 88pH @l a@iSiere added. After
s material was taken up in 40 nL of ethyl acetate

30 mingalcriesentE T SIS o1 PRBEISe AT FOB REE [oEgay layer and a
brown er MJ& dfledds @gf@f oﬂﬁ&%‘é Batil dre@hL laysit, ahd hqiBosahyedl was extracted two
.2 grans, yi el d). The praoduct
addltlonal ttmes w1th 20 mL ethyl acetate The combined organic layers were dried over magnesium
sulfate, filtered and evaporated to give 0.55 grams (55 % yield) of a white to slightly yellow solid
containing the HCI salt. This material was found to be very hygroscopic. The remaining aqueous layer
(pH 6) was brought to pH 15 by addition of 5 grams of NaOH pellets. The aqueous layer became a thick
white emulsion. Three times 40 mL of ethyl acetate were added to the thick white emulsion and decanted
off. The combined organic layers were dried over magnesium sulfate, filtered and evaporated to give 0.3

g (36 %) of a brown oil containing free amine. The combined yield was 91 %.
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Is a knowmn conmpound (Hasan et al., Indian J. Chem,
1971, 9(9), 1022) with CAS Registry No. 34164-14- 2.
wogiMBigave product 2.45 mnute; 246.1 MH . HQIVBS2004/019279

"lHNM@@bcL) £h ](_fd ?I{(Jdﬂ:zsﬁ'zb 7%)(dd OHT £ BB, z%lz)l 105 {zH H, 51 %&{z),s 6 (m, 2

%“% %D ArcH cH (t,
H), 3 @—?P}) 3.4(m 2§+€m 15c§d;\if&h1(=djd}) 169 (1ic, C—O)
%Nﬂ«ﬁ@(dde@;) Mzr @é 1331321 Giﬁ%ﬁsﬁ 45, %§Q0(12;C Ar), 128 (2C,
34 (1C,. CHAr), 22
LC/M(S;_%;M mipute, 19@( gangd 1|3§> g}@}ﬂr grpgr@eﬁﬁ oo impurities obsérved.
8-chloro-I-nethyl-2,3,4,5-tetrahydro-| H 3-benzazepi n-2
-one HC 2-(4
Large.Sealeor ophenyl ) et hyl - N- 2- chl or opr opi onani de (10 g, 40.6
m@{@ctﬁ&oﬁ%ﬁﬂpmt@l-@nﬂpﬁbyleﬁlm (@‘h@% 1992801 andled®niBum trichloride

a?sQ{Q were added to a c| ean round bottom
(3474 poXR-38 qumgihwereiidsd tan f&ﬁlgwebamtr@éw atigp§pperpn go this solid mixture, 1,2-

dichlFoRareat USo. 3@%§iwﬁﬁﬁidb@&sﬁﬂﬂg?\ﬁl%t§d§oen§mﬁvm ves ek hé&ted to 120 °C which
nmelted to a tan oil with bubbling at 91 Not

C. i f
was assppigied vathagve e pleltydroes shignide greewmbicly wey walezgé ifg 3 godium hydroxide

filled rg@sséébeQUTheCﬂe&ﬁBn ﬁmﬁw GbcafR yellbw lto i%wh §6l{11%ne&|l)10h WhEheated at 120°C
re was and stirred_ at for 12 hours

for a (%tcé 12hourst |41‘eth? §n<b| ehBirdiéng P@Hcmélywég@eqa@ﬁ that éllleeraaﬁ @f product to

starm%aﬂat@m why glefed tRAd @Aleothbyeale&%(nl\@luubh %@&ooneerfp QD @J W°@Sdnd added drop-
can be use%l for shorter (gorlo

wise tg kg efsodigibydogid PPI‘E?I%‘dM 3R mP’é’Q(?PP‘iS’ﬁ %95’% paer (79.5 g), and
cyclofehleQPElo)D6 thdehdntdinhiNehhtRatele Ald ﬂo‘ﬂ Bk cBRE PC alTh@Fayegs Q@re separated and

m nutes (246.1 the product at 2. m nutes (209.6
the loyvep gaugoss lysiuvas qxga-‘é%dl ¥ith tcy%hefi%narﬁ%g@as@w cpmbinog) mﬂplc layers were

extradtd@l Wi £9ohMBEDK 20 hyRRdchlori®hti8 (220780), bAOImMe])38/89%% and water (68.23 g). The
nperature, the reaction mxture was quenched with

Organsq %Wrd’tﬁ@dl sxfrafiedowith avafer (HF4\BloHTho po Hipeaps fpyepy wereopyashed with
cyclolidsehne (37 WAt &b tiNusouslayef was fakd M@hﬁiroﬂfﬁ €. 08 301 mmol) solution

aration of the resultlng | ayers ueous
approfedd Yot seloberaas AOR ghaeiaEols e 15S FETGE @tﬂhyvclohexane (100 g). The

combRE@b2hife laj &1 wei@ m‘@ﬁda@teht&m am@to|6@9@ﬁr§i ARHaB VAR @F 9V Rbar to give 36.79
magnesi umsul fate, filtere and concentrated to a tan

g of g&ellw 8. PBLG aapsis 8’6‘1%39 ﬂéat dye PREIhBRS APREY Yrit-Petik thus giving a
correddd yleldofgorpoand 209.6 M. This material was taken up in

ethyl acetate, filtered through celite and Ki esel gel

60 (0.5 inch plug on a 60 nL Buchner funnel) and the
Examfplelg rate was recrystallized from hexane/ ethyl acetate

give final product (4.61 grams, 54 %yield). HNW

PreP%reﬁm °f)?f(4$11!3)r°iphf“!(')ﬁfh3é‘i"r°"%d§ 5.6 (br S, IH NH), 4.23

(g, I'H CHCH), 3.8 (m NHLBr3.49 (m |IH,

ArCH CH NH), 3.48 (m ¥, 3.05 (m IH,

ArCH CH NH), 1.6 (d, 3

Cl
2-(4-Chlorophenyl)ethylbromide was prepared according to Robert, et al., J. Org. Chem., 1987,

52, 5594).

Small Scale

To a 100-mililiter, round bottom flask under nitrogen containing 2-(4-chlorophenyl)ethanol (10 g,
193 mmol) was added phosphorous tribromide (19g, 193 mmol) via syringe while cooling 0 °C. After the
addition was complete, the ice bath was removed and the mixture was heated to 95 °C for two hours. The

reaction mixture was quenched with slow addition of water in an ice bath. The material was taken up in
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C NWR (CDA ): 178 (1C, C=O, 139 (1C, Ar), 135 (1C
Ar), 130, 129 (2C, Ar), 126 (2C, Ar), 42 (1C, ©, 40
W@ 21@5/0¢HN) , 33 (1C, CHAr), 14 (1C, CH ). ExanpP€T/BS2004/019279

30 mL QF ﬁxﬁfﬁﬁ/l@ﬁé ?ﬂbrfa% hth? la}zfer?3 wzre separated, and Ciche organic la%er was dried over magnesium
sulfate(fi lp:qrqyg g&m\{g&ﬁt o m{lqs§ ch%gtgg rl? 8ygrarrr% of clear o We}P l&e Hems and
proton XNER WafeQis bxpdBb YH-NMR: #1(r; 8.8t £ ahydy 124 & 3- benzazapi n- 2

-one (150 ng, 0.716 nmol) of Exanpl e 2 was added to a

50 L round bottom flask with 2M bor ane-tetrahydrof uran
Largeg(gyléjtlon (2 m, 2.15 mmol). The m xture was stirred 10
~h

ours at room tenper at r an, ar | | oon
8 18 Eroldd e oueb bR DL S HEfRP BE 782 8 0.546 moD
of pho¥ihbfdufRiBridd@ees Youks %anft a $netatng oMt MhakmistieWas stirred at 0 °C for

present. The reaction, m xtur Wi
15 et WRRGPERGUE S SoRYRiEs SudD Sl Brah SOt Pyabgra by dropuis
additidR V2 R00.8 .t watth iafd Bil@EE &00/@§ of epetatyd thediyl bthweﬂ‘ham(ghmc layer was

addi ti on and eva tion m Xt evapor, at
sepaaiy andesie ity CUALpE SO THEOP BT B L] RO pgssure oyl
a colo?l@ss gi MR, t R1dP 0SB4 Gbased ol pudify). ePSﬁﬂyi g6 ¢4 IWolume yield Ofeaction): 100.0%.

Volumbyld (sercBaDolhs o SEuNEr antiaagst bl 2657 ® 21 °

8-chloro-I-nethyl-2,3,4,5- tetrahydro | H 3- benzazapi n-2

-one (137 ng, 0.653 mmol) was added to a 50 nl round
ExamplgPt om fl ask with stirring under nitrogen gas. To the
Pre aHtﬁﬁ‘ﬁf cHbphdnyRddechypst Rp@phedlr ahydr of uran sol ution

P %Qfﬁ_) f\g?ll owed bgbborgﬁ)pt rifluoridgyIBME

soI ution (1 nL, 8.85 nmol) with vigorous |gas

evolution. The mi xture was stirred 6 hours at room

tenperature under_~r d the

desi red product § M xt ur &was querched

with 5 nL nethapol and |3 nmL cone. HC and the solvents

were renoved on the rotjary evaporator. This procedure

was repeat eck¥ anol and HO addition and

evaporation. The m xture was evaporated on the rotary

evaporator followed by 2 hours on the punp to dryness
SmallISEbléJi ve 8-chloro-|-nethyl-2,3,4,5-tetrahydro-| H 3-

enzazapl ne hyd | or,i d 10 , % yi.e

(B Chorephomipiosromif (0 2g 328 rwol gipry Bapis 4R35 mL round
bottord flasklwer8 ahﬂ’e)i 1 eﬁmﬁ&—Z(p@opahc}ﬂ (13 228 hlZﬁlol) A DFise diia iyirl,nge] at=95 °C. The

Hz) ,
addltl((ruwas)g:fa{rleg out oryne Fqlow@l;/gr&: riacgr(;rl? rmxpdﬁ \gas s%g%grat 9% E)fﬁ a0 ﬁl ditional two
hours. 1'Benb Qiractfoﬁl%ﬁﬂfﬁfétwas NeoledoWédri te@fperaRifecand Basll wsdlater were added, 10 mL
Exanpl e 4 . . .
of ethylacetate were added, and the organic layer was separated, dried over magnesium sulfate, filtered

and concentrated to obtain 0.453 g of yellow solid (93 % yield). LC/MS and proton NMR were as

expected.

Large Scale

To 821.25 g (10.93 mol) of 1-amino-2-propanol was added dropwise 240.01 g (1.093 mol) of 2-
(4-chlorophenyl)ethylbromide during 3 hours and a temperature of 90-100 °C. The mixture is stirred at
90-100 °C for further 1 h, cooled to room temperature, and diluted with 859.6 g of water. The water layer
was extracted three times with 150.0 g of fert-butyl methyl ether. The combined organic phases were
washed with 100.0 g of water, the solvent was distilled off at a temperature of 60 °C and reduced pressure
to yield a colorless solid with a melting point of 68-70 °C. Yield: 87 % (based on purity). Purity: 99 %.
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Preparation of L-(+)-tartaric acid salt of
(R)-8-chloro-I-nethyl-2,3,4,5-tetrahydro-| H 3-
L. Whensarapd net artaric acMd ) To a clean, dry 5PCT/USI®0410i19279

' Voluheyielndabtamk 20e6.eValdghe ¢ield (eBirgtib): OB%MTUHNDIR: 1.12 d, 2.42 dd, 2.5-2.9 m,

-chlaro-1-nethyl- 2,3,4,5-tetrahydro-1 H 3-benzazepi ne
262‘??%%%[%&&@3‘]??835 23 g (0.015 nol) of L-(+)-tartaric
acid. The suspension was diluted with 56 g of
Ex tiri-butanol and 6.5 nL of The m xture was heated to
ample1%x (75-78 ©) and stirred for 10 nin to obtain a
Preparation bES@-clruphieasl)-NIdtyl0L Yirbpmbioagds| oW y cool ed
down to roomtenperature (during Ih) and l§F_|irred for
3h at roomtenperature. The suspension wa§ filtered
and the residue was washed twi ce wyth acefone (10 ni).

The product was dried 2 ' e (50 nbar)
at 60 Cto yield;6.3 @ Be = 80).
This tartrate sajjt was added to 56 g of tertbutanol
and 6.5 nL of Theg i ng suspension was heated to

reflux and 1gf (40 was added to obtain a
col orl ess solution. The solution was slowy cool ed
down to roomtenperature (over the course of Ih) and

stTihisrpeebafation Fhs tatedron O leROFIE TakdHehon Lhfers 1661L9 51301 Was
filtered and the residue was washed twi ce with acetone
(10 nmL). The product was dried under reduced pressure

Small §&fle mbar) at 60 C to produce 4.9 g (48 %yield) of
0 e >08. If the val ue of the product
g&@ﬁl"&fgﬁ%sn%ﬁ-eg&{-N%H@a&P@?S%Wga%ja% Bghate Example 9) was dissolved in
L5 mlé mﬁwﬁabhlbﬁ@t dn0 Aircaaly1 E(ﬁm@ﬂ[cfeié&d? amg vas a&éﬁ&ﬁ& {nB86hution. The reaction
. It her nt r n synt Slzeda In nign ee .
ity ool 9t € i QomERERIG (5O 89 SPBRD ores sddad dropwise. The
reactidﬁmar:]them sETredEat/MﬂnF empbRtuke Ioat’d?oalliduﬁsd Al l@ﬁﬂg&tg)r&fpitated.. The mixture was
- oro-l| - net -2, 3.4, 5-tetrahydro- - benzazepi ne
cooled 30307 PP 7 B T4 SRS MR lereicioRierS obtain 350 me
of whind_lsd’lid_untﬁ shﬁﬁi Ompfv&a§$>kt?w'ed B)lz 5@8&&?&&1&%@%@% Qgiinglethgllene chloride, and
. S 1.on £ . W { an aaddae (0]
1°°°lm§vg°t (g)ltta.m %a((g%lﬁ\o;{aﬂhg g’g\ﬂigr_(’g{‘rﬂg H)f’e%,l y8ldi hut es at room
H NMIGfﬁMfSth@E 8.7 (bhe mplswt(b% 1MR 9 2941 TG eyl L h( e YL NS, 4.32 (m,
ri t wi.C on@:‘g]egk}gr ani c_extracts
RGN e e SR R LR S R
C NMRYRBSO-@n 136£130U180 (2)01D50), 58,00, #4780,23( 220 ng crude
ej ght) . hM+ . Exanple 6 Preparation of
LC/MW('%@‘&E?H’ %ﬁ%h?ﬂy%@ a@{*ﬁg% ingloBEMSAY | chil or f de OKB CH
cr C
Large Scale
194.0 g (0.91 mol) of 2-(4-chlorophenyl)-N-ethyl-N-2-propanol were dissolved in 1000.0 g of
CH,Cl,. Then 31.17 g (0.46 mol) of N,N-Dimethylformamide were added and the clear solution was
cooled down to 0 °C. At this temperature, 264.3 g (1.4 mol) of thionyl bromide were added within 1 h.
After complete addition, the reaction mixture was allowed to warm up to room temperature and stirred for
further 12 h, while precipitation of the product occurred. The reaction mixture was cooled to 0 °C and the
precipitate was filtered off and washed with 500.0 g of ice-cold CH,Cl,, dried at 80 °C under reduced
pressure to obtain an off-white powder with a melting point of 194-197 °C. Yield: 63 % (based on
purity). Purity: 97 %. Volume yield (reaction): 14 %. "H-NMR: 1.80 d,3.05m, 3.15m, 3.45 m, 4.59 m,
7.15d,7.40d, 8.95s.

Example 11
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To a dry 100-mlliliter, round bottom flask under
nitrogen wwth stirring was added 2-(4- chl orophenyl)
W(MWAOMPQ chl oropropi onyl anmide ( 8.8 g, 35.8 PODUF2004/019279

r Woll:Ts tHyIIN-£-PrépyMhfdr 140 mmol ) over
Preps Eﬁ%1nuﬁg?¥?g§gég§%Pgilon éﬁdﬁgblldﬂ%econes

sol ubilized). After the addition was conp&ﬁ{e, bor on

trifluoride in tert-butyl nethyl ether (8 70.8

mol ) was added over n1nutes with mnre gas evol ution.

After 4 hours, The

reacti on m xture

(37 %9 with addi

pDf gas evolutlon The reaction
m xture was stirfled at_f40 C for 2 hours, cooled to
roon1tenpera 3 d/4/aporated Then, t he white
slurry in 40 nL ethéthacetate and 20
|.

of262g5121§1 maa@pf %(%ﬂﬂk@opéw%) Nwthyk PrPWObwrdﬂa’fedmlﬁlé 64 g of toluene

and w§1]rrH:ﬁ kY 40°EN €9 YPh | 0Wn Mol Bl ethylaBdtEhidbAL reMRIDEHd MhilVing this 111.83 g 940
brine, dried over magnesiumsulfate, filtered and

mmol dbigmd chlosidle pigs added drapwisesp Ahas thst injgmial demngrajuse wegvkept between 40 and

60°C. SIEPlE'rgsult;ﬁE'tﬁlc@ Qhshehs iR Sk REF¥S TR t’oz3egmfr§ Qtr%OeltohéSk’C The suspension was
acetate/ "hexane in two CrOStO |Ve

filteregyand wasked wih é}wgﬁ‘tplue@glaﬁ? Feasten | hq:.repw@ g@g@ @f@) browgn grude product
was sﬁs?énd%d 1r123§6| M’E({ﬂgp)mol ch?3f(ﬁg O?Water] &dh%ltec? tooag) fod, 802t|6| 85°C to reflux
o i 5

formu(gnq clgqj)rowngotuaon §"|h|e squ_?ltlpnp@}; thelggb ovEr 9(10 }ﬁ hietldo SQ@ gndlstlrred for at

least ll\ﬂoﬁr é]! 06}8 ged %%fo?@atbe@lff cfeﬁtﬁﬂl'graf‘ tThe %MdecWéérWeszedqgﬁlef% eds isopropanol
. mn wt eaks
in sevp:iab B:g“fsa‘flp s 1gpctor and w1th 100 g of Eopropanol dlrenHy over the filter cake (when the

materﬁl‘ is @!11@ E(Q?Iled Rd Mdungoﬁsﬁ)ro%aﬁcﬁ CaPhYElERaskdu REIBARZE R RE is obtaind).

About27_9@4g qum@mgplpf@pg,w)th RE&t Ayyas Rlso Formgpyl I8 o plge white t9, lightly beige wet
produél vv?as rﬁ'@de)i WhictEwamiea a§7(W@Sn ERameA 3Wintolr. #1418 11892 ¢ (99.53 percent by
lofide (3 g, 22 mml) in a dry 50 nL round bottom
We%hﬂiask under nitrogen gas in an oil bath at 120 C with
stirring. Analysis by LG M5 showed conplete reaction
in two hours. After cooling the resulting black oil to
Exampledd t enperature, 20 nL ethyl acetate and 20 nL of pH

PrepaPatidal ot B-chRr6-1aAdRH. 2,34 5-%tra‘i5'&‘roofH-\f’llQ9iaQbilﬂ pnstirring the

m xture was sol ubilizéd to cl ear_col orl ess upper
organi c layer and a broyw M\ agueous | ayer.
After separation of thf t he aqueous | ayer was
extracted two additiongl tine$ with 20NAL et hyl
acetate. The combi ned Rr gani ere dried over
magnesi um sul f at e, M ed"andNevaporated to give

0.55 grans (55 %yield) of a whitffe to slightly yellow
solid containing the HO salt. This material was found
to be very hygroscopic. The rétgfi ni ng aqueous | ayer

Small scale

To 2-(4-chlorophenyl)-N-ethyl-N-2-propylbromide (0.343 g, 0.959 mmol, see Example 10) in a
50 mL round bottom flask was added aluminum chloride (0.192 g, 1.44 mmol). The two solids were
heated at 140 °C for 4 hours and then cooled to 90 °C. Toluene (350 microliters) was added and the
reaction mixture was cooled to room temperature. Water (350 microliters) was added as well as 1 gram
of ice. The mixture was stirred for 15 minutes then sodium hydroxide solution (350 microliters of a
solution made up of 2 g of NaOH in 6 g water) was added. The reaction mixture was extracted three
times with ethyl acetate. The organic layer was washed with brine, dried over magnesium sulfate and

concentrated to give 218 mg of a dark yellow oil produc;t (90% yield).
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30

35

(pH 6) was brought to pH 15 by addition of 5 granms of

NaOH pel l ets. The aqueous | ayer becane a thick white
weprwss1am Three tinmes 40 nL of ethyl acetate BET/ES2004/019279

adgedndiQ LifRiatih 6K tmBhYit FodtbRS1978@PE 183D ELa®Ed decomposition and

The conbi ned organic |ayers were dried over magnesi um
dimedzgtiomt o, filtered and evaporated to give 0.3 g.(33<w

of L&/MY W rfbl NERMYr&bhstpGickir ee am ne. The conbi ne

MR R I CDCIB . 7.2(d, IH J =25 H),

7.15 (dd, IH. J = 2 5 8 Hz) 7.05 (d, 1 H, J(= 82HzHg,
Léi&@(mZH) 35(m2H) 31(m2H),29m :
a}gl 516 d, 3H, = Hz) . S : 144, 136, 133,

1348 759 mE r(e%)tlon 8&55@1&@5 C@Q%Cd 3dfh 217 chlemplw.vl)ﬂN -gthyl i -Acarepylbromide (240

g 0. 61%@}1)]{0 Idgﬂiéhiammﬁé% cHIBQ (134 @A Hhol) MA 1L 31WUKIblob&iSene (480 g) were added.
arge
The fgsu?g%\é%psv%h‘gﬁweﬂew%myw NC Ay lodpipheipmornd dBr¢ass ewdved (neutralized
with Q)dﬂl?rgh Zoxid¥olutismd 18k Uéﬂa&%mv&aﬁ 'sﬁx‘?édofbf 092 (3hs (Rodored by HPLC). The
nmpl ) were added to a flask under a nitrogen
reactlal% WB% mpéq.deto 20030 96 andtganpigrred ggtauqlrgpplq_g punnel.  Extraction mixture containing
waterd366) o) rI0DE BFRNS h&é{%}?idg %olgﬂonV\@so %51 (é/@l%HéxtahJ] @570 rh) 8yas added to the

sus%FnS|on whi.ch was t hen heate C whi ¢ch

reactigny ¥e585latTdg Teictinn sxlefont wasrrddgd W”@‘@@ﬁo dhe g?ft;agt@nglagcture while cooling
keepiMdihe herﬁ&%‘atlﬂ@ BEoR! J0zed TR %uﬁﬁ@'l%}swgé Qéﬁa%?edfdnh ltl?edaqg@oﬁls phase was

scr ubbe The reaction m xturée becanme a

extragidRyifh %Yalomﬁa%(kﬁﬂugb h Qs eanislevsss were fQ’E@nﬁfb?nda?th@f#@I wiglf a solution of
HCI (b8 droms SvatefMlayle §a€ RE). Ofrhd fg§m$ 'ldgﬁ r R CxtABRH Yk more with water. The

i cat d that the ratio o ct to starting

Conﬂbﬁlﬁél @’P‘ie{a ayga dvels washed with ﬁYFl@QX%Pe Thé O‘V@@éwpbwdgmd?t sotytion (100 g) was

then ddaksl (QHQE“ 24 walr Fertvias 3(135)01%9 aRAMGS vk ﬁﬁ%ﬁﬁc&@wﬁh Zyclohexane (720 )
re of sodi um hydroxide solution (176

and ﬂﬁﬁmﬁF furhst exeloharnef Y eFhecombimed yroanipgyery me@rdélﬁé Aer sodium sulfate.
The sodiaf EhifateS ¥ad iﬂﬂt&re& it 1aRd 8k Biliratee WRE e gdfa?eddhlgiep %duced pressure at a

excee 50 | a ers wer e separate
tempeéﬂﬁ%B ?Oa;%e C‘W%sp sl ings ?Sna gyéoshaikdAed? 3)4 g)

The conbi ned organic |ayers were extracted with a

solution of ag. hydrochloric acid (22.76 g, 231 mmol)
Ekam@%/g 8 % and water (68.23 g). The organic |ayer was
Larg&&ia[e&&%ﬁﬂaﬂbﬁ bf Wfl‘artﬁﬁ@ aéd s&i} of -ﬂ')-% &@Jmlltllﬁgth?ﬂiJ?@g%etrahydro-lH-

ers were washe th cyclohexane (37 9).

3'e“§ﬁy BRBYis | ayer was added sodlun1hydrOX|de (40 08 g, 301

MPhde peedutt(ll PIBBH R & larZDscfe 8Hhesi¥ 6f BRSHANE \(’JSQQSS&)/ed in tert-butanol

h I tracted with cycl ohexane
630 B R AL e oag e i N s ey vor

added4 @hE sb10tidiOv4s stindd at f3-1dC yaesiNuafil SRtIPBrmtL gl'levx‘ésultmg suspension
HPLC anal ysi s i ndi cat ed

was fi t%gg %,,d%hﬁ gl{ecia' ee lglasglﬁq I\%Iftlg} agptongs ERryvag 684l %@-]P&CQ, hbe arempltate was then

reflux€Din la@@itiQl yekteHuthnolf (48Pg)2944 Q)va@(@ eW%teP (0P8 vk b@I2d Qhutil the precipitate

C ropheny| ) et hyl brom d
dlssolved(cgmp{;teg/ an% then tLg solutlon was cooled to 15-25 °C and stirred overnight. The resulting

precipitate was filtered out and washed with acetone. EE was 96.8% (HPLC). The precipiate was again
refluxed in additional tert-butanol (480 g) and stirred for 1 hour at reflux. The resulting suspension was
cooled to 15-25 °C and stirred overnight. The resulting precipitate was filtered out and washed with
acetone. EE was 98.7% (HPLC) and the product was dried under vacuum at 60 °C. Yield was 34.96 g

Example 14
Preparation of Hydrochloric Acid Salt of (R)-8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-

benzazepine
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10

15

2- (4- Chl or ophenyl ) et hyl brom de was prepared accordi ng
to Robert, et al., J. Og. Chem, 1987, 52, 5594).
weemblorgeal e To a 100-mliliter, round bottom PCEEK2004/019279

?‘g%rcle%g, ({r%‘m I'.]BLCI\%{E}I%@%%H&B%%( @ére%ﬁ&éar RP—@ [AVRE ?H@@@pi 3 4,5-tetrahydro-

ed phosphorous tribromd H& Cg
1H-3 -U@&Zm freavinzins (220 mgh 3wkl methilees ¢hinyide, and 1A ey of; b HCT in ether. The
mlxtm@q’gl's LR Wmﬁ%&% LE16 ténﬁﬁrdhﬁ@ ’bl?et;éh}é@tavd's SERYRE uRlfreduced pressure
m xture was heated to 95 C for two hours. The
to gwc eaehlteowhm the FHQ sals ThesHE Wedl rq;\s#l@salvgd dwmgthalens gilorde (3 mL) and an
add1t1%@f £ha hlﬁ N l%sgldde hcl%d %ts%fu'tléill w8 So i Ak ERd ldprobﬁﬁ dﬁera’ture for 5
Ien or | | ayers were separ at ed
minutesh ehg rsglamt ovals aglmvedvasded rqdwdcm@ﬁurﬁﬁgﬁé% thg rﬁe%}tﬂlffgﬂéah of 8-chloro-1-
- L b lo 8 d
oin 40U B 0 G BOEE HRVBRESLD i e
cmmbwmrwma®eéwwe@m@¢th-NNR 3.10, 3.51, 7.1 d, 7.26 d.
IHNI\J?QE 1%031'0% d%ﬁ(bgs (131) 0/9121 (H@'l)H @f=2 8 Ha), 7,11 (d, 11T, J 2 Hz), 7.03

orop eny anol

(6, TH D SO0 o 0 15 BE 956 o 10t 8ot 23 Hobrer o~
at a tenperature of 0 C. The mixture was stirred at O
Cfor mn, at roomtenperature for 2h, and _then at 100

CViagipusanodifieatiprschFiths igvegtionn jrrddition deithese desesipasl baein, will be apparent to
those flatih AR aﬁffrozllrpﬁ)xeg rg%o‘ﬁ{ dé@:trlﬁﬁorfa Bebhthd dii@do¥ Ada1stPBteRddd to fall within
tert-buty % § her. The organic |ayer was
the scg@pﬁthg@p@nd@@lmg.%dl mfegqncq@@d @n @e pYesepienplicatipp és incorporated herein by
l; distilled off under reduced pressure to
mkm@% g@&m ‘orless liquid. Yield: 95 % (based on
purity). Purity: 96 % Volune yield (reaction):
100. 0% Volune yield (extraction): 18.0 % H NVR 3.10
, 3.51, 7.11d, 7.26d. Exanple 9 Preparation of
2- (4-chl orophenyl ) - N-et hyl - N- 2- propanol Small Scale To
2- (4-chl or ophenyl ) et hyl bromide (0.5 g, 2.28 muol, from
Exanple 8) in a 25 nL round bottom fl ask were added
| -am no- 2-propanol (1.7 g, 22.8 mml) dropw se via
syringe at 95 C. The addition was carried out over one
hour and the reaction m xture was stirred at 95 C for
an additional two hours. Then, the reaction m xture
was cooled to roomtenperature and 3 nL of water were
added, nL of ethylacetate were added, and the organic
| ayer was separated, dried over magnesi um sul f ate,
filtered and concentrated to obtain 0.453 g of yellow
solid (93 %yield). LCM and proton NVR were as
expected. Large Scal e
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To 821.25 g (10.93 nol) of |-am no-2-propanol was
added dropwi se 240.01 g (1.093 nol) of 2-
w@ 2e08kkarophenyl ) et hyl brom de during 3 hours aPdI/ES2004/019279
What ie oRanalistr € of 90- 100 C The m xture is stirred at
1 90-100 C_for further 1 h, cooled to roomtenperature,
' n‘ﬁpﬁﬂcfsﬁtfcgcﬂ’rwli“}g%@glpeu@@ﬂ%%‘ﬂae[r. The water |ayer was
extracted three tines with 150D g of tert-butyl
met hyl ether. The conbi nd¥ orgahi ¢ phases were washed
with 100.0 g of water, the solvnt was distilled off
at a tenperature of4 60 :
a colorless solid w
Yield: 87 % (based on
yield (reaction): 21 §
% IHNW 1.12 d,g
3.75, 7.1 d, 723d Exdl
2-(4-chlor ophenyl) N- et hyls- NR# pkgpyIRSP oni de Thi s
preparati on was based on Nagle et al.,
TetrahedronLetters, 2000, 41,1 301 . Snall Scale
or saltZofnfth6@b©r ophenyl ) - N- et hyl - N- 2- propanol (453 ng, 2.12
nmmol , see Exanple 9) was dissolved in 1.5 L nethyl ene
wherefly| or i de and di et hyl formamide (0.77 nL) was added to
tIge i@l ution. The reaction mxture was cooled to at O
C ndthlon brom de (0.23 nL, 3.0 nmol) was added
e, alkVKeCHch(ﬁu @maltm& GOEN(GtGsrailed), (OPNIBAC,-Cs alkyl), C1-Cy
haban;grmengbgre for two hours. The product precipitated.
xture was cooled to O C and the precipitate was

h
f |R| t%r &> 3R esssaell indepandendly o rhelohQi-Erllad TeC atieny] oC,-Cs alkynyl,
C3-C; Bl 3 3 °
ol 50, ot ity ki, 0 SRS . 0.
C(O)I@'h lg}d' groxaﬂhylc%{aRnQCN szbeierrwyahalkﬂdaryl onlmlterﬂaZylmgheeém said aryl
and he&&&ﬁj}l Gin he?sgbs%ﬁéoe\ﬁ;a') one 'dr M sh%%tg sQleé;te'c_ilg oh1 é {i a?lgyl hﬁlo C-Cq
haloal]ql a\l}d alkgxyHgl) R 34;d gﬁ tqgﬁﬁheqwq) th@at@ns fobyrhich thejl) a,re BtaPl@d (flxn 3 5- or 6-

membérH)etero%yc@@ rin av%gonez) &m{m 2H), 1.5 (d, 3H J =7
Hz).. 136, 131, 130 (2), 128 (2), 53,

4%, aachR 3@; eaghy mdeenﬂxs%ly,ﬁ Biglon rCs a2ks8 G2 By, GyriCh alidAyl, Cs-C,
loalkgi, C%-Cf h \taikok ISR, 1

e Oan@iql chl%(%g}gmean;l %@ ﬁl%%(}el\l- )AraIle ﬁ(wogP A (Q RETININ
hydrO)ﬁyﬁl 10@61 Oang I%f toge v&gtj} tlg_ewa@o(l @);omﬁo wbich thef are attached form a C;-C;
cycloalkyl-gﬁ)lﬂset hyl f or mam de were added and the clear solution

V\ﬁ ooled down to O C. At this tenperature, 264.3 ¢
&“dn%| freGrchy fdensydendy. dhrhale, Guelsaliorti G s wikeryil, (0, Tshlkynyl, C-C;
cycloal&flll; el- CQKHI&'I 1, BIBRFAIY, Adrody) €A

f ConeL ahSAtA BB RSO OO, oMy
hydroxyal or R and together with the carbon atom to which they are attached form a Cs-C,

cycloalkyl group;

R%is H, C;-C; alkyl, C;-C; alkenyl, C;-Cg alkynyl, C;-C; cycloalkyl, C;-Cy haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; '

R and R" are each, independently, H, C-C; alkyl, C,-Cj alkenyl, C;-Cg alkynyl, C3-C;
cycloalkyl, C;-Cg haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R® and R!! together with
the N atom to which they are attached form a heterocyclic ring;

Puri t yNR®9 %, Vol une
e yield/extraction): 12

comprising reacting a compound of Formula II:
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further 12 h, while precipitation of the product
occurred. The reaction m xture was cooled to 0 C and

wao bh@spracd pitate was filtered off and washed weTuSD»O4/019279
g of ice-cold CH2C 2, dried at R80 C under reduced
pressure to obtain an of fRWhite\powderowith a melting
poi nt of 194-197 C. Yie 63 % bas?o on purity).
Purity: 97 % Vol Ui actiorf: 14 % H NWVR
1.80 d, 3.05, 3.15 ,
8.95 s. Exanple 11Pre
2-(4-chl or ophenyl ) - N_& H2- propyl/chloride 267 g

was diluted with 364 g of| tol ueffe ang§ warned to 40 C.
19.30 g, 222 nmol di met hfsac&fam.ge &fe added and
followng this 1.83 g 940 mmuol thionyl chloride was
added dropwi se so that the idternal tenperature was
kept between 40 and 60 C. The resulting thick

1 S ension was stirred for 2 to 3 hours at 60 to 65 C

with a'lrg(ﬁl%sné & %eélﬁ %Htl(gﬂalé(ldg theipresence ot aleivinegidiona fime AndB@Hleconditions suitable

for fotnghg itkcovtipuridhod For@add It salffdfn ERRWEt i Ng 397.1 g of a
brown crude product was suspended in 326 g of

) i sopropanol and 35.2 g of water, and heated to approx.

. 80he¢ pro8&Cottotnim & fWHereid QidHed@ind a6bi® Bbmbl ution.
The sol ution was then cooleééoger 31?59%£m%£%b Oto 5
C and stirred for at least 1 hour at 0 to 5 C before

3. b&hngroeentiiclaim g exhereilRidveduchio AEHE LonfRBezhed With 146
g of isopropanol in several parts via the reactor and
with 100 g of isopropanol directly over the filter

4. cBkeprowhest claite | NbR I sald rbdiucRi bbdnt SRUPEET mdell &y AFRUN
of isopropanol can be increased until col our | &ss =

5 naﬁerial is obtaind). About 790 g of nother liquid

. WiherprpdessofOlaitms whksi shidhéding 184t Qg Qf ' ;

hydriali ght 1y bei ge wet product was g;/bi el dé’d,égxﬁmb?f:c’ﬁ@%“g of P
at 70C in vacuum at 30 nbar. Yield: 113.42 g (99.53
percent by weight). Exanple 12 Preparation of

6. ro-l.-met -2, 3,4,5-tetrahydro-| H 3-benzazepi ne
grnl%mr@cse% aﬂf 8la%pwlerem.

2R (i Cofl alkdpliehyl-IC, X atihy) cihB-(Or-opatihy, AFHRE(@;-

CH1H$-959 mmol , see Exéngle 10) in(a 58 %ﬁ¥ound‘gé9f§g%kﬁxcuLor
’uask was added al um num chloride (0.192 g, 1.44
ey R° dheachw sol i ds were heated at 140 C for 4 hours

: e opl.ed to 9 .. ol uene (350 mcroliters) was
10 gg wg%ll?a%% gatc e‘“‘%@g@f’?tg’nﬁnﬁl%{q,@-& hrlsalleddivdiexy,OR oSy alkoxyalkyl,
NHR', t 3 atyd;roe?etmrgx _Ivy(135ﬁ_sﬁit:l aFyObdnttR rsﬁ%s’_cit‘ﬁ@ﬁ ﬁ‘ﬂcﬂl?%l@v% Wdiihuents
lect a IC._ ure was stirre o .

se ec.ec?ni‘:t"% i tcggs ?l}sl)ghhaéoo glll Eﬁ'F'ﬁ 1’)&"& élkg)m, hd saigd h(atgg@ryl can be optionally
substitugrdorithl upttetve sobstiaucsio belédt@froRabigogddR atf C,2C GG MNROE B¥ Boother with
the aton t@%ﬁiﬂ%%? %d%e&if nhs. e()act | l())n eroeyalie o, oxi T ac! et

B 10 wh © attached Torm a >- or 6-member heterocyclic ring having one O atom;
R™is H;
R™ is H or C;-Cj alkyl;

R* and R® are each H; and

10 11 .
k R™and R" are each, independently, C;-C; alkyl, C;-Cgq alkenyl, C;-Cs haloalkyl, aryl, heteroaryl
aralkyl, heteroarylalkyl, or allyl;

t

provided that:
A) ifR? is methyl and R* is H, then R® is not thiazole, substituted thiazole or a thiazole

derivative; and
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times with ethyl acetate. The organic |ayer was washed
with brine, dried over nmagnesi um sul fate and

weonsomirat ed t o give 218 g of a dark yell ow oPCT/US2004/019279
pr@iuct if RY¥GEIuh @R Y )s oblicr AR TE thefl h&ithis Ralok RNcAtbe e oi |
product at 15-180 C and 0.1 torr caused deconposition
and dinerization. LC M5 and proton NMR are as

7. exPegredss dfalayes Shakia RAisihay, dBAGEAOF) B ESbpyIRS
charged with
2- (4-chl orophenyl ) - N-et hyl - N- 2- propyl brom de (240 g,

8. 0.8 prkss of clainhé whereih Rristmhyghl ori de (134 g, 1.01 nol)
and 1, 2-di chl orobenzene (480 g) were added. The
resul ting suspension was heated to 138-142 C (yel |l ow

9. sdlhatpraess oflaintBvhayeis RES@IVBAhANAHY, TG, | BBpheW It R 0L biHiBiy1,

pyrazqur qu%I% 2 l'ution). The reaaction was stirred fof

Y1 9 REGFEY moni t or ed by HPLC). The reaction was

cooled to 20-30 C and transferred to a dropping
funnel . Extraction m xjure containing water (300 g),

10. 35@?%’8?5& HOB o%v(}ileéeénéds ion (670 g), and cycl ohexane
(670 g) was added to the reaction vessel. The reaction

S iaon .a d portionwi se to the extraction
H. m%il(l? hrroéess mfﬁaémg"g‘g‘?ef%‘@f* K& éﬁ}l‘\qﬁéyateﬂ’éxx’ SrsORY- IToBT Pere hdexy,
thioph@uy, Thenylemyuiolyl,pgrazalyle nsidaseIyE of BRAYIANES iR IAd (8. AHY £Qfonally
substitﬁgg%gox\éasr eoxt gaqctredetvmth cycl ongane_ (144 geiﬁ'-‘ Thé
organi ¢ 1ay&r B0l And s3lphamd seaptipaatly sebsifutedl wath up to two
substitgerituigeleoted GbmHEPHCy(afkiyl, 0f-Ch heloall &fald, @dailkosds <2). The
organic |l ayer was extracted once nore with water. The
conbi ned water |ayers were washed with cycl ohexane. A
12.  30%% prochissiof dinjid eoxtierbén Bk Ht i on (100 g) was then added
(pH of the water |ayer was >13). The water |ayer \/ﬁs
first extracted with cycl ohexane (720 g) and then with
13. f Whe precescyfclanhéxebaeint 144 g). The conbi ned organic

| gyers. e gried over sadiu | fate. The sodium

sgg at'e e ?él Iﬁ(g,(@asﬁyfy fiiCe ﬁaioaﬁlfyﬁ’tof &HeOlias

eRapty & ethd Riderearhe lidgRAdRNBIE UG, LCAILETRLY, %l%lﬁyl?ﬁyldroxy, NH,,
|

CN. ork.29,C Crude product was obtained as a glutinous o
’ 72L ?). Exanpl e 13 Large Scal e Preparation of
LRER™t BFL ard R® areeathgBl t  of

g&%oﬁ&fﬁhpro-l-nethyl-2,3,4,5-tetrahydro-|F+
-benzazepi ne Crude product (134.32 g) of the large
s@8l e whatRiésCsCodikyExanpOe(Cl-L, wi§1),br EIROMEHer R® and RE are not both H;
tert-butanol (480 g). An aqueous sol ution of
L-(+)-tartaric acid (21 g of acid in 30 g of water)
afd s eetbndt\sCH, thenir,R* 2old B are Theh 19 OhdT 19 Rot WG isdpldpyed
at 15-25 C overnight until crystals forned. The
resulting suspension was filtered and the precipitate
4. vighstpeebessiof blait £ wineein BFis\G, 68y &6 dPh&balkyihe
precipitate was then refluxed in additiona
tert-butanol (480 g) and water (10 g). Water (80 g)
15 \ighs peatdeaf ol 13 wiveeipR&is infpitiyRethyl, isopropyl, n-butyl, or CFs.

and

16. The process of claim 13 wherein R?, R*, R®, and R® are each, independently, H, methyl, NH,, CN,
halo, CF3, NO,, or OH.

17. The process of claim 1 wherein R”, R, R®, and R® are each H.

18. The process of claim 1 wherein R® and R are each H.
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di ssol ved conpletely and then the solution was cool ed
to 15-25 C and stirred overnight. The resulting
wee@sioptirat e was filtered out and washed w t h BCEUSI084/019279
EE was 96.8% (HPLC). The precipiate was again refl uxed
addi ti ona rt-butg (480 g) and stirred for 1
. © PRRCCsS E%“? @EW§§ tWﬁﬂggﬁ% Hi on was cooled to
15 25 C and stirred overnight. The resulting
pr itate was filtergd out and washed w th acetone.

20. 0cg% of slambpbsre Ry 11180 pr oduct was dried under
vacuunrat 60 C. Yield was 34.96 g. Exanple 14
Preparation of Hydrochloric Acid Salt of

21 ( eS’r?Pﬁfsé’rr‘]Balm hepergin ) 5:554 5-tetrahydro-| H 3-
benzazeprneTo a cl ean, dry 25 nmL round bottom fl ask

added Ior Q- -nethyl-2,3,4,5-tetrahydrol H

22. r?ﬁ%?% f%‘g?nr f&geralm&qe%fzdl%) 3 nL nethyl ene

chIorrde and 1.74 nL of MHC in ether. The m xture
stirred for 5 mn roomtenperature. The
23. W%ﬁGQHFaﬁé dF@hbW@ﬁe% é@%ﬁuced pressure to give a
mhlte solid, the HC salt. The salt was re- dissolved
met hyl ene chloride ¢3 ) and an additiona
2. o Bt e L et Be e o8 B¢ o aé?g&L i H, RO 1L R™ is
R is §1, RF*rieH, ald R%0iom. t enperature for 5 ninutes. The sol vent
was renoved under reduced pressure to give the desired
HC salt of 8-chloro-I|nethyl-
25. 2,TRe ﬂroSesE ef ¢laibyidwRerdifriR 3is MR RAZID RN €11RT;s @ERQ{SlHth is H, R is H, R®
% yield). NWR data was consistent wth %e’ ’

‘SHaé‘zﬁ %Io{product HNWR (CDO ) : 10.2 (br s IH), 9.8
(br s, 1H), 714(dd IH, J =2 8 H), 71(d IH J

| H, =8

2 ﬁ%e p??:éés %“8 thffH} Sagd1°°§1P€Hld) of ﬁomyﬂa(rl has pp § conf@wrat(mat the carbon
baumgﬁdlflcatlons of the invention, in addition to those

descri bed herein, will be apparent to those skilled in

the art fromthe foregoing description. Such
27.  nite procas ofukdmarvheddis@id dohpOERGT Fermfud 1 ha¥hd R 'cShﬂgnnecrtlon at the carbon
bearin % pe of the appended cl ainms. Each reference cited

the present application is incorporated herein by

reference inits entirety.Wiat is claimed is: 1. A

ocess nd of Formula |I: R2 R6

28 DA pr%ﬁefs TG 8‘8’?&“6&1%%[?‘%‘5‘*‘&31 isH R is C-C
aIkyI, _CH -0 (C-C alkyl), QOO (C-C al kyl),
-C(ONH(C-Calkyl), C-C R2

R3 0
R4
NR!
RS R7b
R 6 Rsb R8a R7a

or salt form thereof,
wherein:

R'is Hor C;-Cs alkyl;

R? is C;-C; alkyl, -CH,-0~(Cy-Cg alkyl), C(0)O~(C;-Cs alkyl), -C(O)NH-(C;-Cs alkyl), OH, C,-
C4 haloalkyl, or CH,OH;
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hal oal kyl, or CHOH, R, R4, R, and R6 are each,
i ndependently, H halo, C-Calkyl, C-C alkenyl, C-C
_Wabdogioyh79 C - C cycl oal kyl, C -C hal oal kyl, hydrewysmmwawzm
' rrem;abtn RIRRS aroB%oh, ah a6, hal€iQcsaliky!
. ﬁ])@(?gﬁl k;l C?O) NLE éi?@ }k ar 02 d?k 8| IJ§ Oz C alkenéNC'{IS;; alkynyl,
3-Cy ARtk eyted helpalkyl. hY‘?iP’gM mewﬁptﬁé%l%r Far §}l<oxymk§k 6(P-allgil.d(0)O-alkyl,
C(O)NHB/AIkyﬂfhgdlb%taﬂ{yD ARMRIE AN, N@z,ﬂﬁﬁﬁfcyiléﬁllﬁm anlt(n h@t@l%al?’[ wherem said aryl
tituents sel'ected fromC - -C

and B o SR o b i SR Selbied rom Cakhbalo,C.-C,
haloafky R B dlxWUr® ahRYtogdtRer ith aRGGs O WRCA thy af%rattgc'h&d form a 5- or 6-

erocyclic ring having one atom and are
mem@é@%em?yﬁﬁ% Henhyareoge O@tonkal o, C -C alkyl, C-C
al KemdlR™ &re efehdnlpeident T 1, fal€ X5 Q] m-c%lkéﬁyl C,-Cy alkynyl, Cs-C;

oxyal kyl . hydro
eseto B B e PO S e ot il GOR Rt o
hydrok@diofl,lbe R™ A R™tbtHepiiP the B4rB6N dt6in YWEbh thBEYre %&a%hed form a C5-C;

tached forma C -C cycl oal kyl group; R and are
cyClog%’@ﬁ“’“?ndependently H, halo, C-Calkyl, C- C

al iéeaMIR® 4Ze edohahdiap Bﬁdenﬂy@H- H&l&)cqlogaikw bz-C 1r<é¥1y1 C,-Cs alkynyl, Cs-C,

vl e B ESEIRAIL) bt i, o mtEtatse

hydrok @61, beR*whd R*tdrRtheAw [MPhe 34rBIR didin Wi Eh thBEMe Mifhed form a C-C;
1ag‘tqﬂached forma C -C cycl oal kyl group; is H C-C
CYCOBFRFIOUPC - C al kenyl, C -C alkynyl, C -C cycloal kyl, C

- ®’higlll ,C(B,L(K;)éhkyl @, g Iﬁuclamyl &El}dg,alkg 9(530@7rc¥|:loalkyl, C,-Cg haloalkyl, aralkyl, °
an are each

h Iyl R1 ,
aryl, qe%gogb'iﬁﬁé pg}ﬁllw elﬁc Z\l kyl, C-C alkenyl, C-C
alRYagIR! 45 eacsh qu@dp@raileiﬁw o, G- chlmlcgaig&MJenylac %Mlgi%l Cs-C,

I het eroaryl al kyl, or allyl
eyeloafiyh Cng%fl Behdnad Ent brgosy hetrirg i exdlih gyR3ped R'" together with
the N atoinaé h/ﬁfihﬂ&f/ ﬁie&ﬁh@l@@fdﬁlﬁ)ﬁ%kﬂefbcidh@ﬁng conprising reacting
und of F |a 11:R7a with a reduci ng agent

comprbsbtlgrg%g’(‘ﬁ/c‘i“??"f‘ n%f’é‘%‘&ﬁ@é of a Lewis acid for a tine

and under conditiongdsuitable for formng said

conmpound of Formula|l or salt formthereof. 2. The

process of chaim 1 herein said reduci ng agent

conprises a 3 The process ofgclaim 1 wherein

sai d reduci ng ag & BHR™? 4. The process of

claim1 mherein 7

hydri de.

hydri de.

or salt form thereof, wherein:

L is halo, hydroxy, C,-Cs alkoxy, C;-Cj thioalkoxy, C;-Cs acyloxy, -OSO,R, or
-OSi(R”)s;

R is C;-Cq alkyl, aryl, or heteroaryl each optionally substituted by one or more halo, cyano, nitro
Cy-C4 alkyl, C;-Cy4 haloalkyl, C;-C, alkoxy, or C;-C, haloalkoxy; and

R’ is C,-C; alkyl;

with a cyclizing reagent for a time and under conditions suitable for forming said compound of Formula

b4

II or salt form thereof.

29. The process of claim 28 wherein said cyclizing reagent comprises a Lewis acid.
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6. The process of claim1l wherein: R2 is C -C al kyl,
-CH-O(C-Calkyl), C(OO(C-Calkyl), -CCONH(C -C
W@bdwgl0)91790H or CH OH, R3 and R6 are each H RAPEIUSIRB4/019279
are each, independently, H, halo, C -C hal oal kyl,
hydroxy, OR9, SR9, al koxyal kyl, NHR10, NR R11l, aryl, . .
30.  orThe @rosess af §lpim W&lfhsaéyehza?wa&%ﬁ@%“% B &G gikilpluminum halide.
with up to two substituents selected fromC -C al kyl,
hal o, C -C hal oal kyl, and al koxy, and sai d heteraryl .
31 calbe procesp of duim A8pvhsrrintaid Gyeiengregant fempses @-2-Cis dialkyl aluminum
haligeSubstituents sel ected from hal ogen and C -Cg al kyl ; or
R4 andR5 together with the atons to which they are
attached forma 5- or 6-nmenber heterocyclic ring
32. havi BEcQB 8f @LiRMS Whetein $id fFclisingfePentCombricdk iyt R and R
are each H and R10 and 1 are each, Independently, C
-C alkyl, C-C al kenyl, C -Cg hal oal kyl, aryl,
33. hethebRREY bf clafaiskillereih @i EdyeRing Bdgdedt! comPrisedhh ¥did.
provided that: (A if RR is methyl and R4 is H, then
R5 is not thiazole, substituted thiazole or a thiazole
34, defhe pakésy 6f clam8Bhetdin Rid ot tagdnt cOmPHi$E bulfuid Acili]
then neither R4 nor R5 can be H 7. The process of
claim6 wherein R2 is nethyl, ethyl, n-propyl, or
35. | SR HABYKL of Gaim DBEVHRIHE QEEreting Is@hrte® oS abseft2 of Solvent.
nmethyl. 9. The process of claim6 wherein R4 is O Br,
hal oal kyl, CF , thiophenyl, furanyl, pyrrolyl,
36.  PYIMm8aRkdsk of Qdimi 28 vz dkd reactilB chtio€ 88 5 Bb prekac&dBolvent.
wherein R4 is C. . The process of claim6 wherein R5-
i s nmet hoxy, ethoxy, n-propoxy, isopropoxy, allyloxy,
37.  t Mihe pREAY bf cldiraBRitereiPdid 104cyihg isRYFidd &bt Y a ndrpolazetatt.,
or phenyl, wherein said imdazolyl is optionally
substituted by one or nore halo or nethyl and said
8. Ph@Bylocdss oPPin@BatHedeirbdaRtackibg Bdaryibd but ia §ddven¥dmprising

38.
substjtyents se] ected fromalkyl, C -Cs hal oal kyl,
decah P‘&pktg\%ﬂleéﬂr &é%{@?‘{?enﬁ% process of claim6 wherein
R5 is H 13. The process of claim1 wherein:

39. The process of claim 28 wherein said reacting is carried out at elevated temperature.
40. The process of claim 28 wherein:

R? is C;-Cg alkyl, -CH,-O-(C;-Cs alkyl), C(0)O-(C;-Cs alkyl), -C(O)NH-(C,-Cs alkyl), OH, or
CH,0OH;

R? and R® are each H;

R*and R®are each, independently, H, halo, C;-Cs haloalkyl, hydroxy, OR’, SR, alkoxyalkyl,
NHR", NR'RY, aryl, or heteroaryl, wherein said aryl can be substituted with up to two substituents
selected from C,-Cg alkyl, halo, C,-Cg haloalkyl, and alkoxy, and said heteroaryl can be optionally
substituted with up to two substituents selected from halogen and C;-Cg alkyl; or R* and R’ together with
the atoms to which they are attached form a 5- or 6-member heterocyclic ring having one O atom;

R™is H;

R™ is H or C;-Cg alkyl;

R* and R® are each H; and

R' and R' are each, independently, C;-Cs alkyl, C;-Cg alkenyl, C,-Cg haloalkyl, aryl, heteroaryl,
aralkyl, heteroarylalkyl, or allyl;

provided that:
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R2is C-Calkyl, -CH-O(C-C alkyl), C-C hal oal kyl,
or CHOH R, R4, R, and R6 are each, independently,
wmzoolsmsum C -C alkyl, C -C haloal kyl, hydroxy, PCEUS200M 19279

Or(AI)]O ’1f ang n?eﬁlygﬁ’nd&@ is HPt‘hSl’)’R”qgﬂottﬂh@Jole §dﬁ)4t1t\i\f€@ﬂna381e Io§a fhiazole
C al kyl, - C-C alkyl), or CH OH, then and

derlvﬁ@eare not both H and (1) when R2 is CH , then R3,

R4(B) an dlfﬁﬁ i GnPRT A dfhéilmin BStHeﬁ néier 1K t sor R AMEERY |
ocess of claim 13 wherejn R2 is C -C alkyl

e it R g et amihG i BB R P R I o7 8 R kg

R2m)s neRhyd, RZ%FJMJ:thyl'aﬁ@ﬁf QBY then R* R ll’lblyiknlda%lquc,:ubs’u’c\jﬂ{éd imidazolyl, or
The process of claimwherein R3, R4, R5, and are

an imidgeqle dgriygfdSendent |y, H, nethyl, NH, CN, hal o, CF, NO
, or OH 17. The process of cl alml wherein R R, R
, .andR are eachH . The process of claiml V\herel n R3
an@e%ocﬁisé’f%lé@h"'wll@emi‘h@ Hyrocess of claim 1 wherein
3, R5, and R are each H 20. The process of claim1l
wherein R4 is halo. 21.. The process of claim1l wherein
42, RaThegresgss 052131“’1'496""]&(‘863559 Cofcp @i m 1 wherein Ris C-C
al kyl . 23. The process of claiml1l wherein R2 is
met hyl . 24, The ocess of claiml wherein R is CC
43, Wprocp@ of gla1|qI4 herein }Sénet}ng ethyl, prq_m;l glsqlprog_’gll s H,
Rls HRis H, and Rls H 25. The process of claim1l
wherein R2 is H RAis d, RBis H R6is H,

44. RT@PFPce%QOfglaIPF“OR’V}i‘%GIHR smetheli s H 26. The process of
claim1 wherein said conpound of Fornul a I has an S
confi guratl on at the cajbon bearing R2.

45 priogeesseges elian 49 YheiE Reis L laﬁl%wbgﬁnahlaehepﬂrmal pyrrolyl,

pyrazb@B oPihiddz619Nf i guration at the carbon bearing R2. 28. A
process for preparing a conmpound of Formula Il: RS

46. The process of claim 40 wherein R* is CI.

47. The process of claim 40 wherein R’ is methoxy, ethoxy, n-propoxy, isopropoxy, allyloxy,
thiophenyl, furanyl, pyrrolyl, pyrazolyl, imidazolyl, or phenyl, wherein said imidazolyl is optionally
substituted by one or more halo or methyl and said phenyl is optionally substituted with up to two
substituents selected from C,-Cs alkyl, C;-C; haloalkyl, halo, and alkoxy.

48. The process of claim 40 wherein R’ is H.

49. The process of claim 28 wherein:

R%is C-C, alkyl, -CH,-O-(C,-C; alkyl), C;-C4 haloalkyl, or CH,OH;

R}, R* R° , and R® are each, independently, H, halo, C;-C, alkyl, C;-C4 haloalkyl, hydroxy, NH,,
CN, or NO,; and

R™, R™, R*, and R® are each H;

provided that:

(H)  whenR?is C,-C, alkyl, -CH,-O-(C,-C, alkyl), or CH,OH, then R® and R® are not both H;
and \

@ when R? is CHj, then R?, R*, and R® are each H and R is not H or isopropyl.

50. The process of claim 49 wherein R! is H.
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7a R6 Il or salt formthereof, wherein: RLis Hor C
-Calkyl; Ris C-Calkyl, -CH-O(C -C al kyl),

W@Or(® - C al kyl ), -C(O NH ( C -C al kyl), OH, PCx/0S2004/019279

51.

52.

53.

54,
halo,

55.

56.

57.

58.

59.

60.

61.

62.

63.

hal oal kyl, or CH OH, R, R4, , and R6 are each,
[ ndependent ly, H_ hal o c-C aI Q{ C -C al kenyl Cc-C
al Thyipeess of clgnpie vhsraR s €-Calkdy oal kyl, hydr oxy,
nmer capt o, OR9, SR9, al koxyal kyI C(O) al kyl ,
O O-al kyl , C(O NH al kyJ , NR R11 CN,
he prpsess PB?:‘?/IE} Pambgrein %/1 1§/f31- b?lbﬁ ot Sréab%l?aﬂw\}mﬂ ein
sal d aryl and heteroaryl can be substituted with one
nmore substituents selgct e(Ijl C -C al kyl, hal o,
@hwros%ﬂs oY tlaimpdd¢ vwer@&(% is gt ﬂf@ﬂ]dm%f’%g’ét%éwrﬁ Bh
the atons to which they are attached forma 5- or 6-
eﬁ%ﬁchsgt@géﬂocmyd\@eréhﬂ #gﬁ%' 4 RQ%%égéﬁ{Hdegng%%y,% Methyl, NH,, CN,
akkeoylor o8.- C al kynyl, C -C cycloal kyl, C-C
hal oal kyl , al koxyal kyI hydroxy, C(O) - aI kyl ,
C(O O al kyI C( O NH al kyI or hydroxyal kyl, or R and R
t ogﬁtphﬁéss\mlhﬁntiaewwlbnﬁ Fz?t* @, bl Rhieladhiiey are
attached forma C -C cycl oal kyI group; R and R are
each, independently, H, halo, C-Calkyl, C-C
a'lﬂl@'ﬂb’dcess@f clinAd §ayiydin RGmiReapechaaikyl , C -C
hal oal kyl , al koxyal kyl, hydroxy, C(O) -al kyl,
C(0) O al kyI C( O NH al kyI or hydroxyal kyl, or R and R
toﬂﬁtphﬁéss\bfélﬁhniiiﬁwlﬂ‘e@eﬁlbkh Rataaaer fre Whthah they are
attached forma C -C cycl oal kyl group; RO is H C-C
al kyl, C-C alkenyl, C-C al kynyl, C-C cycloal kyl, C
@Ha@mads l@yblamaq@lv%yém Réiyhlo. het eroaryl,
heteroaryl al kyl, or allyl; RL0O and Rl11 are each,
i ndependent| vy, H C-C al kyI C-C alkenyl, C-C
al Ry mydcess Gf clGmegckiendik Rt is CC - C hal oal kyl , aral kyl,
aryl, heteroaryl, heteroarylal kyl, or aIIyI or R10
and R11 together with the N atomto which they are
attRehRreks bosliam heliedi®RYB 10, -C, klkylg; conpri sing reacting
a compound of Forrmula Il11: 3

The process of claim 28 wherein R? is methyl.

The process of claim 28 wherein R’ is H.

The process of claim 28 wherein R'isH or C;-C4 alkyl, R%is C;-Cy alkyl, R*isH, R*is halo, R’

is H,R®is H, R"™is H, R” is H, R* is H, and R® is H.

64.

The process of claim 28 wherein R' is H, R? is Me, R* is H, R* is CI, R’ is H, R®is H, R is H,

R™is H, R* is H, and R® is H.

65.

A process for preparing a compound of Formula I:
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R2 1 8b RIII or salt formthereof, wherein: L is

hal o, hydroxy, C -C al koxy, C -C thioal koxy, C-C
w@egsoxi79 -OSO R, or -0Si(R) ; R is C -C al kyPCT/a83004/019279

or heteroaryl each optionally rubstituted by one or

nore hal o, cyano, nitro, Rl kyl ,\ Cl-C4 haloalkyl, C-C

al koxy, or C -C hal oal koxy; is C-Calkyl; wth

a cyclizing reagemi_for [ nnder conditions

salt formthereof. 29| The process of NRl ai m 28 wherein
said cyclizing reage ses a Lgwi s acid.30. The
process of claim ] dgng reagent
conprises a C -C alkyl aljum nupm\halide. . The process
of claim 28 wherein saldRechW7|-@ ré&@ent conprises a
C -(C] dialkyl aIun1nun1haI|de 32. The process of
claim 28 wherein said cyclizilng reagent conprises Al O
or salt-foratherébe Process of claim 28 wherein said cyclizing
reagent conprises an acid. 34. The process of claim 28
wherejifier ei n sai d cyclizing reagent conprises sulfuric
aq! ¢k 11 30, -G My rocess of cl ai m 28 wherein sald
reg ctlgg is carr in the absence of sol

THe! @y ao€Hz:Pa(Pmczslkm @}QT(%aGsdﬂl?y@a&(PH‘éHK% ¢ allg), OH, Cr-

C4hmgﬁhnu§q}ggg in the presence of solvent. 37. The
p&€0e§s ,of claim28 wherein said reacting is carrie
0

Rn R mslnR 67 weeh.dilepeadently g, halpy ei-bp Pkdlss-Gralkeny; ‘Pra -Cs alkynyl,

Cs-C %%16@[1@[ &, 1T, %ﬂbﬂkﬁle@%dx?,gnér@apfbablip R’ Ch%xyaﬂkﬁ GONNRIE C(0)0-alkyl,
mﬁ i sing ecaNégrgngﬁ t hal ene or i - di chl'or obenzene
C(O)Pﬁxir Ty dspgalkelsNBf Re i @NNOg hetprasyslon kgbatal PEbRiPHY. Wherein said aryl

and héiéﬁdﬁr*l%gn Blubstruted @1{1@5&% hﬁ%%%ﬁs’ﬁdéﬁﬁ selé&ed fm&: CPCQﬁEﬁShalo C;-Cs
ai m 28 wher ei,n:

haloalhylk%pri)alkog( :0) B :{r@ R’ (cloggrhﬁywl)th the @()@7 FQI—WI(I@ thgy gp R‘lgr,qcsled fgxp a5-or6-
memb@¥ hefdrbci¥hic riR3 hanidg BR @hBmeach H;

R and R™ are each, independently, H, halo, C;-Cs alkyl, C,-Cs alkenyl C,-C; alkynyl, C5-C;
cycloalkyl, C;-Cs haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)0O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R’ and R™ together with the carbon atom to which they are attached form a C3-C;
cycloalkyl group;

R* and R® are each, independently, H, halo, C,-Cs alkyl, C,-Cs alkenyl, C,-Csg alkynyl, C5-C;
cycloalkyl, C;-Cs haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R* and R together with the carbon atom to which they are attached form a C;-C;
cycloalkyl group;

R’ is H, C;-C; alkyl, C,-C; alkenyl, C;-Cy alkynyl, C3-C; cycloalkyl, C;-Cs haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; and

| R and R" are each, independently, H, C;-C; alkyl, C;-Cs alkenyl, C;-C; alkynyl, C;-C,
cycloalkyl, C;-Cs haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R'® and R" together with
the N atom to which they are attached form a heterocyclic ring;
comprising:

() reacting a compound of Formula IIT:
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R4 and R5 are each, independently, H halo, C-C
hal oal kyl , hydroxy, OR9, SR9, al koxyal kyl, NHR10, NR
WRW005/081y9 , or heteroaryl, wherein said aryl caPCDhES2004/019279
substituted with upR®o two substituents selected from
Cl-C al kyl, halo, C4C hal oal kyl, and al koxy, and said
heteroaryl cad be opgjonally substituted with up to
ed from hal ogegy and C -C al kyl ;
or R4 and R5 toggther wth Rfle aR&s tlo which they are
attached form a J
havi ng one age
are eachH, and RO 3§
Cl-C alkyl, C-Cg alkenyky s hal oal kyl | aryl,
heteroaryl . aral kyl R° het'er oafyl al kyl, or allyi;
provided that: (A if R is nﬁﬁhyl and R4 is H then R5
is not thiazole, substituted thiazole or a thiazole
‘HSMEEWW@E?W%e; (B) if Ris Hand Ris other than H then
wherefhei ther R4 nor R5 can be H (C) if Rl and R2 are
rﬁghgl, and R5 is Hthen R4 is not NHRLI0 or NR R ; and
( By's iglo. hydrarie CRE's alkexynBt-BythicalkdxyRE1Cs adslloxy NISORM, dr S
-OSi(Rmpf i mi dazol yl, substituted imdazolyl, or an
;degzal derivative. 41. The process of claim40
e} &i fre 4L 21y pr hgtproaryheach pptimstly wbstitited by ok ovfeiald, cyano, nitro
C-C, #ltylj 6,-@| Hﬁ}bb}kflér@,-cmﬁo)&f AESS, 1hoafkth ) M40 Wherein R2 is
nﬁth¥§, ekhy " “n-propyl, or ‘isopropyf’® 44. The process
ot a4t wherein R2 is nmethyl. 45. The process of
with a eyclikig gk Stim ' i kyl . CF
te}:]i og%] enf);/I Cfar aﬁ?}ﬁ‘f ﬁr%‘;ﬂogflgﬁs Sglﬁi}bge?gﬁ f;éfn:nn%P compound of Formula II:
i m dazolyl. 46. The progﬁps oR?ci ai m 40 wherein R4 is
. 47. The process of aim 49 wherePn R5 is nethoxy,
et hoxy, n-propoxy | yJ6xy, thiophenyl,
furanyl, pyrrolyle ' ol yl, or phenyl,
wherein said i mdazo substituted by
one or nore hal o or BRéNY| s
0 substituents

optional ly substityte
selected fromcC R& alk gaHR/Y, hal o, and

2

al koxy. 48. The process |of claf\n 40\yherein R5 is H.
R R8a
I
or salt form thereof; and
(b) reacting said compound of Formula IT or salt form thereof with a reducing agent

optionally in the presence of a Lewis acid for a time and under conditions suitable for forming said

compound of Formula I or salt form thereof.

66. The process of claim 65 wherein said cyclizing reagent comprises a Lewis acid.

67. The process of claim 65 wherein said cyclizing reagent comprises a C;-Cg alkyl aluminum halide.
68. The process of claim 65 wherein said cyclizing reagent comprises a C,-Cyg dialkyl aluminum
halide.

69. The process of claim 65 wherein said cyclizing reagent comprises AICI;.
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49. The process of claim28 wherein: R2 is C-C al kyl,
-CH-O(C-Calkyl), CChaloalkyl, or CHOH R, R4,
. e WOR005AIA7RG, ar e, each, independently, H, hal o, ECF/TS2004/019279
70. "al Kl process- -l @Mfdém sdiy cOXiNg re&%ﬁ cdel¥ris@lan Bq; and
7a 8a 8b provided that: (H) when is C-Calkyl, -CH
-O(C-Calkyl), or CHOH then R3 and R6 are not both
71.  H Tisockds)or WaRN6 FRehdr&in. Saill cychﬂﬁgre%%nt FehprisRGuiRBicakA.
each Hand R5 is not H or isopropyl 55. The process
of claim49 wherein RL is H . The process of claim
72.  WEHe@rdted3bf Ligindb Iy herei®said rERQINR bPGESS iQdarrfei Buith %ri]e%bsence of solvent.
wherein R2 is C C alkyl or C-C haloal kyl. 53. The
process of claim214 wherein R2 is nethyl, et hyI
73. | SOHRIpARYSs.of Baild Y Wherdd sdidreactBg of sté}a) iy RAERADuGh tkfélp?éséﬂce of solvent.
49 wherein R3, R4, R5, andR6 are each, independently,
H, methyl, NH, CN, halo, CF, NO, or OH b55. The
74. P r’ﬂfé@&ﬁ:eﬁfof elhii 65 wWitrai QliBieficting of $fep a) R carrRBER iR Gon-polar solvent.
eachH. 56. The process of clal m2§) wherein R3 and F{6
are each H 57. The process of claim28 wherein RS,

75. RO[hepRided=Of Ahith 656t rdth sahBreactilg oPH&H Scafed 6hiah BsdAGnt comprising
d ah%} Hf? 1R4 |szt(1§al(? 59. The process of claim28
ccalydrapaphihalepe qrd Zfichlgrobsgzeng e nr ocess of cl ai m 28
wherein R2 is CpC alkyl. 61. The process of claim 28
rein R2_ is process of claim 28 -
76. arerof %lal}llr%@g‘ereﬁh%"dp?%&%gw CNRLISHS DWHiser ei n R1
is Hor C-C al kyl, R2|sC Calkyl, RBis H R4 is
h is HRis H Ris H and R
77. ?hﬂpmézss Ogﬂ@mﬁg@s ﬁe@%r%%@tmf@ﬁﬁ% is H R
|sl\/|e R3|SHR4|SCI RisH REisH Ris H R
IS, H, 5 A process for preparing

78. 5%18 ﬁf%f?ﬁ af H:Flmf_égrvmﬁfeén jal cmg agent comprises a metal hydride.

79. The process of claim 65 wherein said reducing agent comprises a borohydride or aluminum
hydride.
80. The process of claim 65 wherein:

R? is C;-C alkyl, -CH,-O-(C;-C; alkyl), C(0)O-(C;-C; alkyl), -C(O)NH-(C;-Cs alkyl), OH, or
CH,0H;

R? and R® are each H;

R* and R’ are each, independently, H, halo, C,-C; haloalkyl, hydroxy, OR’, SR’, alkoxyalkyl,
NHR', NR'RY, aryl, or heteroaryl, wherein said aryl can be substituted with up to two substituents
selected from C,-C; alkyl, halo, C,-Cs haloalkyl, and alkoxy, and said heteroaryl can be optionally
substituted with up to two substituents selected from halogen and C;-Cy alkyl; or R* and R together with
the atoms to which they are attached form a 5- or 6-member heterocyclic ring having one O atom;

R™is H;

R™ is H or C;-C; alkyl;

R* and R® are each H; and

R and R are each, independently, C;-Cs alkyl, C)-C alkenyl, C,-Cs haloalkyl, aryl, heteroaryl,
aralkyl, heteroarylalkyl, or allyl;

provided that:
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R or salt formthereof, wherein: Ris Hor C-C alkyl;
RRis C-Calkyl, -CH-O(C-Calkyl), C(OO0(CC
w@bkdopi)9179 C( O NH-(C C alkyl), OH C - C hal oab&yiUS2004/019279
CHAOH, iRR? isRdethyRand RérisHRGeroR tis aachiazold) dop@ade ﬂﬁdz}»ﬂe ofh thiazole
derlvh[f"" o, CCalkyl, C-Calkenyl, C-C al kynyl, C -
aC)yS’I oal kyl, (] - C hal oal kyl , hydr oxy, nmer capto CRQ,
SR®) al Ma%ysamayd R7b@(cﬁ))er aiakyi theﬁ:ﬁ@h@laq oY RS can be H;

C( NH-al k ,h dro NR R11 NG |,
roc‘a:{l %5‘117& 351 an ‘Sh%fhéP Ba’rs%PtNW?}ePéNR "Rai ad
ar@d) anﬁRhﬁid&(z(a&I idthyd and REs SIUSH Rt 4hSGmiMabflylO0®stthited imidazolyl, or
an lm}r{jp Og Sttlv'et uents sel ected from g-C alkyl, halo, C-C
af aek?’f1 and al koxy: or R4 and R5 together with the
atons to which they are attached forma 5- or 6-

roc i C ripg. havi g one atom R and R are
51 CalR PeRaepeRau v R 2l & B araey or eommepyt
al kenyl, C -C alkynyl, C-C cycl oal kyl, C-C

hal.oal kyl , .al ko » hydro O - aIkyI
82. q%&&oggﬁﬁfaala@ﬁ%%?ﬁ Xl hydr oxyal kyl, or R and R

together with the carbon atom to whi ch they are

attached f C C.c ou and R are
83. eadhPrOcRa Cé%l ‘Y}s?rel ‘plﬁgf yl@lo%ﬁsy]aﬁk'y thiophenyg; furanyl, pyrrolyl,
pyrazdjdkm’lyllidaz@yl: C al kynyl, C-C cycl oal kyl, C -C

hal oal kyl , al koxyal kyI , hydroxy, C(O) - al kyl,

C(O O al kyl, C(ONHalkyl, or hydroxyal kyl, or R and R
84. t dhepiveess of dldimtdoeviemidRiis @.om t 0 which they are

attached forma C -C cycloal kyl group; RO is H C-C

al kyl, C-C alkenyl, C-C al kynyl, C-C cycloal kyl, C
85. - Chhpdocwmb kg/dllalmam a\thleiyein], Rdg mbmoyt}eaﬁg@aﬁ g}opoxy, lsopropoxyh Ilyloxy,

a or, a R10 a R11 are eacC

thlophgr??g%r%ﬁ‘ ,gpﬁ/ ro?yY ppraz%l:yl gliqzﬁgyﬁ or @enﬂ, gﬂ%@ﬂf"’rl d mgidazplyl is optionally
substitgield W’l yihe, orGror&haty od moalhyk wihd safd phéayi @l d@ﬁbﬂﬁl’l}' subfitddelt With up to two

substltﬁér%é slsfit%{i t%{ﬁ@ alk M?he?hgal%llg{lg lq anti\ﬂ?q:x:xylt he;r arRéO

attached forma heterocycl iCc ring; corrpr|3| ng: (a)

g6. ' %ﬁ‘eclgrb&gs S RO gl‘ei(l’)lfR 0I[ImJI alll:6 RRIII
87. The process of claim 65 wherein:

R? is C;-C; alkyl, -CH,-O-(C;-C; alkyl), C;-C, haloalkyl, or CH,OH;

R, R, R’, and R® are each, independently, H, halo, C,-C; alkyl, C,-C, haloalkyl, hydroxy, NH,,
CN, or NO,; and

R, R™, R®, and R® are each H;

provided that:

(H) when R? is Ci-Cy alkyl, -CH,-O-(C;-C; alkyl), or CH,OH, then R? and R® are not both H;
and

)] when R? is CHa, then R? R’, and R® are each H and R® is not H or isopropyl.
88. The process of claim 65 wherein R”, R™, R* and R® are each H.
89. The process of claim 65 wherein R? and R are each H.

90. The process of claim 65 wherein R?, R®, and R® are each H.
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or salt formthereof, wherein: L is halo, hydroxy, C
-C al koxy, C -C thioal koxy, C-C acyloxy, -OSO R, or
wo aBsOR1y9; R is CpC al kyl, aryl, or heteroaryPCPHES1004/019279
optionally substituted by one or nore hal o, cyano,
nitro, C-C alkyl, Cl-C4 hal oal kyl, CpC al koxy, or CC
91. haheatoress pf claimdSRvherein & isllal kyl© with a cyclizing
reagent for a tinme and under conditions suitable for

formng a conpound of Fornula Il: R2 RS R Il or salt
92. f dherprohess ebflaimgGidviersin Reég€li ng sai d conpound of
Formula Il or salt formthereof with a reduci ng agent

optionally in the presence of a Lewis acid for a tine
93.  arldie prodess of Jainh G5 vheeeinR| is &bfCealkdr fornming said
compound of Formula | or salt formthereof. 66. The
process of claim65 wherein said cyclizing reagent
94.  cdmppiosess ofclaigyiSsvhgesinR” ismethyhe process of clai m 65
wherein said cyclizing reagent conprises a C -C al kyl
al um num hal i de. 68. The process of claim65 wherein
95.  sdihd progess pLélaig GSevehgesin R ¢ ﬁbrises a di al kyl al um num
hal i de. 69. The process of claim®65 wherein said
cyclizing reagent conprjses AlQ .70. The process of , s
96. Tk moe®s phdrisi 4 vherein Ryie Hi o Gm§+ plkrlgBnis Cobnplkyls Bsisgh R is halo, R
is H, G} 1 R™ ;s R 7Pl @E R®Ss Af an@ R j§165 wherei n said cycli zi ng
reagént conprisés sulfuric acid. 72. The process of
clai m 65 wherein said reacting of step a) is carried
97. Ol’ith_e h{bcés@ 6f agﬁ]%%egin RO I‘leRt is Me3R? ;Eh-ﬁ RBISQOERS;s @If, RéisH,R™isH,
7b_claggal_ 65 wh rein sald reacflng of step a) is carried
R7is §yR™jipHiand RorieElence of sol vent. 74. The process of
clai m 65 wherein said reacting of step a) is carried
out in a non-polar solvent. 75. The process of claim
98. 6T hopeeess af daimdbSrveigeain wil compaundipf Fyrmuda Ichap pn & gordiguration at the
carbo@bSBhy RNt conpri sing decahydronapht hal ene or
-1, 2-dichl orobenzene. 76. The process of claim®65
wherei n said reduci ng agent conprises a borane.

99. The process of claim 65 wherein said compound of Formula I has an R configuration at the

carbon bearing R,

100. A process for preparing a compound of Formula I:

R3 Ry
R4
NR'
R5 R7b
R6 RBb RSa R7a
I

or salt form thereof,
wherein:

R!is H or C;-C; alkyl;

R? is C;-Cs alkyl, -CH,-0-(C;-Cg alkyl), C(0)O-(C,-Cs alkyl), -C(O)NH-(C,-C; alkyl), OH, C;-
C, haloalkyl, or CH,OH;
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77. The process of claim®65 wherein said reducing
agent conprises BH3. 78. The process of claim65
W&Mb’@lmmsal d reduci ng agent conprises a net al POus200€019279
79&3 RH&RDLALRSSe Och %d%héﬂd@rﬁly\/\ﬁel{aw 0, -Sahitdyll efogdiRgyl, C,-Cq alkynyl,
ent ‘conpri ses_a borohydri de ?P Q%Klgm num hydr@ is
03-07%@0%1%&5% hatoalkylahyfres: wEeartn, OR alkaxyallg/lg¢@alkyl )0 alkyl,
C(O)Nl@a(k?l hﬁir@iﬂé}klyb NR@%Q_? @I\?I% 0;, @et@x'okydlc)alkyi @(y@)othté@arypwherem said aryl

R6.are each H; and '1
and irearelien Be PREEHEEERPPYOF RIS HATBLonE S g ol Flo, Ci-C:
haloaﬁ&’ldﬁrﬂ)ﬁl‘koxp@ R* SRPR 184 eiRX With Hi¥ latorNiiRIRich MRy B hitachéd/orm a 5- or 6-

heteroaryl, wherein said aryl can be substituted
memtw@W‘Prwckﬁllt%"@aﬁé%@ta@%t s selected fromC -C al kyl,

61:170and<ﬁ7h 4re BRh Oahdp¥Adent®BN €, Rl @Y, amplgl csaj é'ikeﬁ@t @E-@Qﬁlld/nyl Cs-Cs

be opti onaIIy substit uted wi

exelogaetiTale Y o sl reln Py Q. Sne) Rl GQUpELallyh or

hydrokéh1§M@&r RE ah&)ﬂé'tt@;%fhe%ftlhth% b H 4TS tol hivhthark BAhe Brm a Cs-C;
attached form or 6-nmenber heterocyclic ring

cycloglby}igiiyPone atom Ris H Ris Hor CpC alkyl; R and R
arlea ﬁﬂqﬁb d#ee@ﬁdn&é%@n@m@ B mMe @-@gaucﬁn agepﬁm@nti T allgynyl, C5-C;

cvclopltialoaiksh ARy IR b by iy L0tk Gromsaliyl o

hydroF?ia‘PM'l Qe ﬂgataﬁdiks"(t@etﬂef witthk Sarbdt dioth toamidlc ey re bltachd¥EBrnR® C;-C;
is not thiazole, substituted thiazole or a thiazole

cycloglefligte#pi ve; (B) if Ris Hand Ris other than H, then

ne’tifigrc,R4 am@ll & anheehd, €@ allfynR1CAOLyR3ayieCve] itdalkyl, aralkyl,
and RS is Hthen R4 is not NHRLO or NR R11; and (D) if

aryl, heterogr, Wr‘ﬁ‘iﬁyéalﬁét%ﬂyaﬁﬂ R5 is H then R4 is not

i mlﬁﬁ@?ilyére e&ubiﬁadpeweﬁw!y mﬂ@gﬂk%llcl -Qyallafyli ai- d@;zuaml C3-C;
CyClOﬂgll@V]raC; hé{%ﬁ&];yl arﬁll%l[, 6‘%’{/ ﬁgteerggryf hg%f)%%g]kylo ggﬁfy;—ﬁéﬂp ran:gs Jogether with
the N @forfth Hhivh Sty Whed@éted Rémi asheftRichdtic rin83. The process of

cl.aim 80 wherein R4 is O, Br, haloal kyl, CF ,
compgif{pphenyl , furanyl, pyr r ol yl, pyrazolyl, or

| nhydaz Qbé&ing a compound of Formula IV:

R3

R4
R7b R7a

R NHR!

Re R8b R8a

v
or salt form thereof, with a compound of Formula:
0O

R2
wherein:
L is halo, hydroxy, C,-Cs alkoxy, C;-Cs thioalkoxy, C;-Cs acyloxy, -OSO;R, or
-OSi(R?)s;
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84. The process of claim80 wherein R4 is O . 85. The
process of claim80 wherein R5 is nethoxy, ethoxy,
wo2@sopasy, i sopropoxy, allyloxy, thiophenyl, PCT/af3004/019279

PYR fsQ'! s alkpi/ 5@1—‘ of ¥dterodrPi e‘é@hztgﬂtl}%all QibsRRRA%Y ’oné’\ﬂq{i(ﬁb Ralo, cyano, nitro,

said i'm dazol IS optional stltuted by one or
Cr-Carptirb Chdh BaIQZFUQHEQlI'@d all@?fﬂ’ Oﬁéil'@'y bHleaxyi s optional |y
s@ngfggggylvgngh up to two substituents selected from
hal oal kyl, hal o, and al koxy. 86. The
pr(btséléga"élggtquﬁi m 80 wherein R5 is H 87. The process
for a %e Edd%'nﬁér@gnd{mﬁlﬁ @ﬂuﬁble% fbl%m%_l a Sonfottd of Fogl'ﬁla f.(C -C
- C hal oal kg OH R, R4, , and R6
are each i ndependently, H halo, C C al kyI CpC
hal oal kyI hydroxy, [NH, CN, or NO; and 7a 8a 8b .

providedthalR“( Men R2 is CCalkyl, -CH-O(C-C
al kyl), or CH Ofj t R gfe n both H and

(1) when R2 is Q , R4/ and are each H and
R5 is not H or ik oY 28 eproessofpgzlaimGS

wherein R, RS;

process of claim 65 wher ei n R4 is halo. 92. The
process of claim®65 wherein R4 is . 93. The process
BftP cl al 65 wherein R2 is Cl1-C4 al kyl. 94. The process
or sal méfhﬁ’fe ’65 wherein R2 is methyl. 95. The process of
Cl(a) m G&cﬁﬁ@ﬁ’aﬁj dﬂ)nﬁiﬂ:uﬂcﬁoflﬂornﬁﬁa IIﬂ'd’n@alpfoﬁﬁ ﬂ&ﬁeoﬁf cl aim 65

with a'_fycéang rgagent fgr aHt% ?rg qqgerﬁgn(f( téon'g'sunﬁkllsg‘ rl_Prn}g?g %é/q@po]g?q cg‘% ormula II:
H and Ris H 97. The prqQcessrdf claim®65 wherein Rl
is H Ris M, R3is H, [ R5,0s H R6 is H R
isH Ris H Ris H and [ . 98//The process of
cl ai m 65 wherein Rfid RE ¢mula | has an S

NR'
l R5 R7b
6 R8b R7a
R R8a y
I
or salt form thereof; and
() reacting said compound of Formula IT with a reducing agent optionally in the presence of

a Lewis acid for a time and under conditions suitable for forming said compound of Formula I or salt

form thereof.

101.  The process of claim 100 wherein Q is hydroxy, alkoxy, halo, or O(CO)RY, wherein R?is C;-Cs
alkyl, C5-C; cycloalkyl, aryl, heteroaryl, or heterocycloalkyl.

102.  The process of claim 100 wherein Q is halo.

103.  The process of claim 100 wherein Q is CL

104.  The process of claim 100 wherein then reacting of step (a) is carried out in the presence of base.
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99. The process of claim65 wherein said conpound of
Formula | has an R configuration at the carbon bearing
WER20050017A process for preparing a conpound of PEDUA0E019279
K &t SompRles L iO4cidlC - C
a;@%@%&ﬁoﬁaﬂ%ﬁmﬁ &fl{l(ilh h&g @;%Hzm%‘é?% mp%&«;/sl SLemlad &

-C al kyl), C(O)NH-(C Calkyl) CH, C - C hal oal kyl,

106. io'r’l{gegggc ecl)’lft c anﬁalﬂ) %erflﬁém Cﬁ:’ﬁgllngegé ?Jn@ccﬁ%ﬁfgeskae%lycg’ alk(\{l aluminum

halideal kynyl, C - C cycl oal kyl, C -C hal oal kyl, hydroxy,
mer capt o, OR9, SR9, al koxyal kyl, C(O) -al kyI
‘ C(O O al kyl, C(O NH al kyl, hydroxyal kyl, NR R11, CN,
107. NOhg proesserfeim [ 8&hetbin said gycliziog reseanépcsariyes a (oo dialkyl aluminum
hahdesal d aryl and heteroaryl can be substituted with one
or nore substituents selected fromC -C alkyl, halo, C
- C hal oal kyl, and al koxy; or R4 and R5 toget her with
t £ SiMDEEREY AT 6 cRlibAERRH: doMpMA AL, 0 6-
108. rre%n%éjrogegg(t) er (lnlcyc I C e?‘fgna havi r}g?%%% atoglrrpﬁ R'and R are
each, independently, H halo, C C alkyl, C-C al kenyl,
c haim $00 98I0 ing RaferPBbritsn acid.
109. aF&%&‘%ﬁ%a"ﬁ%rg@?ﬁé% iy % ageél( B et
C(O NHal kyl, or hydr oxyal kyI or R and R toget her
. NoftyRBRh Qaie RESn b AG e far m a
10 %pcycf&%fl% group1 R ajr,1 lﬁggﬁrq%e each Iﬁ ¢
mdependently, H, halo, C-C alkyl, C - C al kenyl, C-C
111. h;[’(f}é( %Less %%)q?gpﬁ W%@é%ﬁi 6%&%}@%@&5%&’ Larrlé’d &ﬁ’ﬁb’tﬁé Kﬁébnce of solvent.
hydroxyal kyl, or R and R together with the car bon atom
t GpiBioEhs bENmA0E Witk AGHE teal B e foy IS eaMEd AR bdnt f solvent.
H2. grgu ;OSR% i|hbs rIr—l| C - C al kyl ,a CgICI:}f ei:téynlyc, C -C al k%i/eln?eo soven
C -C cycloal kyl, C C hal oal kyl, aral kyl, aryl,
h&hehR8dsY bt c1d}ht186 QBEUINRhill WactiR of 3o ARk &8 AR TRk solvent.
113. %gg @{? ﬁc%gpen g y’1 ’acu%ro %WIS? HEd ot kenyﬂ?ﬂa solven
C] C al kynyl - C cycl oal kyl, C]-C hal oal kyl,
114, bess 8F i 166%&@@ i recBoRUT 0P ¥) BbdsHbd R a’:\slollxbéhb
Fg% essg{ nino et her V?/Ilt Teat egq N aftsgjrﬁto \/\,'n?ch]n comprising
decahﬂif@flaahth%lﬁlﬁ@dlfzﬁlﬁqliﬂoaoh‘?é%eé? -ocyclic ring;

¥

115.  The process of claim 100 wherein said reducing agent comprises a borane.
116.  The process of claim 100 wherein said reducing agent comprises BHj.
117.  The process of claim 100 wherein said reducing agent comprises a metal hydride.

118.  The process of claim 100 wherein said reducing agent comprises a borohydride or aluminum

hydride.

119.  The process of claim 100 wherein:

R? is C;-Cs alkyl, -CH,-0O-(C;-Cs alkyl), C(0)O-(C;-Cs alkyl), -C(O)NH-(C,-Cs alkyl), OH, or
CH,OH;

R® and R® are each H;

R* and R’ are each, independently, H, halo, C;-Cg haloalkyl, hydroxy, OR®, SR’, alkoxyalkyl,
NHR', NR®R!!, aryl, or heteroaryl, wherein said aryl can be substituted with up to two substituents
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conprising: (a) reacting a conpound of Fornmula IV: R3
NHRL R8 8a IV or salt formthereof, with a conpound of
wao-ornsier wherein: L is halo, hydroxy, CpC al kP&Y/S2004/019279

select&*i@rﬁld(@x){]ikylcha'l(p@‘d hA8Ykyl; a%@h& ,8hd sa%}e(e% 1’051 lBeSoptlonally

ary heteroary each optiona 5e
substifje uprto fipr eibsidests selpeterbfrom halpgen aml Cfpazpll,@ylj or Raga@ together with

the at&ﬁ%(ﬁ%lﬁc}ﬁlt ey are eﬁ:taéﬂeh Py a Llor %nﬁ@# l%?elr&%(ﬁ’c mf@” ha{gﬁg bne &atom;

Is a leaving group, for a’'tinme an
cchdIStH ons suitable for forming a conpound of Forrrul a

I |ﬂ7b 1s'ﬁ30r(C R glkk'i | or salt formthereof; (b) reacting
sai d compoun Formula 11l or salt formthereof

wik‘hang REVas pach iy akbagent for a time and under
C%déﬁd'lgnacre §é&htlﬁ@p%dfeﬁﬁy, tp tmﬁag &, COTRAYD @l-@f h%’f@aﬁl@l‘ afy1, heteroaryl,

salt” form t hereof
afalkyrléﬁ@tqaﬁ@ﬂlbéﬂcma%npound of Fornula Il vvlth a reduc:| ng
ageilid@riaonal Iy in the presence of a Lewis acid for a

ti'me and pnder condijtions syitable for formn 1gsald i
cEfounifiRos ey R’ is Brtheny tis 166 Hriszplsesubsituted inzolq prea thiazole

derivdiv@cess of claim100 wherein Qis hydroxy, alkoxy,

hal’o, or ACOR ,, wherein Ris ‘ 5
(B) if R™1s Hand R™ is other than H, then neither R* nor R® can be H;

© if R' and R? are methyl, and R’ is H then R* is not NHR'® or NR'°R"!; and
D) if R' and R? are methyl and Rf is H, then R* is not imidazolyl, substituted imidazolyl, or

an imidazole derivative.
120.  The process of claim 119 wherein R? is methyl, ethyl, n-propyl, or isopropyl.
121.  The process of claim 119 wherein R? is methyl.

122.  The process of claim 119 wherein R* is Cl, Br, haloalkyl, CFs, thiophenyl, furanyl, pyrrolyl,

pyrazolyl, or imidazolyl.
123. ., The process of claim 119 wherein R* is CL.

124.  The process of claim 119 wherein R® is methoxy, ethoxy, n-propoxy, isopropoxy, allyloxy,
thiophenyl, furanyl, pyrrolyl, pyrazolyl, imidazolyl, or phenyl, wherein said imidazolyl is optionally
substituted by one or more halo or methyl and said phenyl is optionally substituted with up to two
substituents selected from C;-Cg alkyl, C;-Cs haloalkyl, halo, and alkoxy.

125.  The process of claim 119 wherein R’ is H.

126.  The process of claim 100 wherein:

R? is C;-C, alkyl, -CH,-O-(C;-C, alkyl), C,-C; haloalkyl, or CH,OH;

R3, RY, R’, and R® are each, independently, H, halo, C;-C, alkyl, C,-C4 haloalkyl, hydroxy, NH,,
CN, or NO,; and

R™, R™, R*, and R® are each H;

provided that:
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al kyl, C -C cycloal kyl, aryl, heteroaryl, or
het erocycl oal kyl . 102. The process of claim 100
wob@sein7 i s hal o. 103. The process of clai mBODUS2004/019279

WHED ei rwl(@ané isGT1-C,Guky, TO,-Qr(Ec €5 alkyl), oc CHLOB Qthet®ranil R® are not both H;

then reacting of step (a) is carried out in the

presence of base. 105. The process of claim 100 wherein
sdDd cywen R inCHethigeRt, REanpRf sesach Hatli &S imdt ¢ or143propyl.

The process of claim 100 wherein said cyclizing

reagent conprises a C -C al kyl al um num halide. 107.

127. THde progese 9§ claifn WoavhereR, Bl RE] and<Rdt ste 6aehlH. zi ng
reagent conprises a dial kyl alum num halide. 108. The
process of claimO00Oa wherein said cyclizing reagent

128. ¢ dilrp piosess ofdlgin 100 Wd@reinienpROSesschaf. cl ai m 100 wher ei n
said cyclizing reagent conprises an acid. 110. The
process of claim 100 wherein said cyclizing reagent

129. cdirppiosess ofd4ifui0D ewhereinR’, RhendR’aeeash &f ¢l ai m 100
wherein said reacting of step b) is carried out in the
absence of solvent. 112. The process of claim 100

130. ke piopess of daimd 46 wihergind¥’ isttabp b) is carried out in the
presence of solvent. 113. The process of claim 100
wherein said reacting of step b) is carried out in a

131. ndhe protess ofsddimd A® whdrdin RffieClpr ocess of cl ai m 100
wherein said reacting of step b) is carried out in a
sol vent conprising decahydronapht hal ene or:

132. 1The pipeshs ofrcbimn 9@ whereiT R isgf ébiafigl.of ¢l ai m 100 wherein
sai d reduci ng agent conprises a borane. 116. The
process of clai'm 100 wherein said reduci ng agent

133. cEhgoprpesessofigigim 100 herdih &’ pmotteds of cl ai m 100 wherein
sai d reduci ng agent conprises a netal hydride. 118.
The process of claimO wherein said reduci ng agent

134. - Begarrpesessofglaia d @hybkréid8' 5. al uni num hydri de. 119. The
process of claimO wherein: RR is C-C alkyl, -CH
-O-(C-Calkyl), C(OO(C-Calkyl), -CCONH(C -C

135, aTheyrgcessiclagn 1Q9-wiRktin R3is dhat (RE. atkgl, BABIC, M, aR§1, ®Ad IRR* is halo, R’

i a RT d &1, hal o, C -C hal oal kyl

s Rh%{r’?f??*‘o%g?@%gg, ng’ E%dx%a% , NHR 10, NR R11, aryl,
or heteroaryl, wherein said aryl can be substituted

136. WiHehprédRssid? |-t Wel e] ected. f .C.- G al kyl . .
6. et ) PRI KT KPR S8 R it P R b Mgt R s
R7is B &' ipH, kK oisdl |y substituted with up to two

substituents sel ected from hal ogen and C -C al kyl; or

R4 and R5 together wth
137. The process of claim 100 wherein said compound of Formula I has an S configuration at the

carbon bearing R,

and

138.  The process of claim 100 wherein said compound of Formula I has an R configuration at the

carbon bearing R

139. A process for preparing a compound of Formula I:
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the atons to which they are attached forma 5- or
6- menber heterocyclic ring having one atomm Ris H R
w0 g005f0om7C - C al kyl; R and R are each H, and RIQOI/asam04/019279

R11 are each, independentl.y, CBE al kyl, CpC al kenyl, C

- C hal oal kyl, aryl, heterparyl,\aral kyl,

het er oaryl al kyI or aIIyI' prowed that (A if R is
nmethyl and R4 is HR.{he i azol e,
substituted thiazole @ at &rivative; (B) if

Ris Hand Ris other then neNrRher R4 nor RS
can be H (C if Rl g : and R5 is H
then R4 is not NHRIO or N (DR7f R1L and R2
are nethyl and R5 is H, tlhen R4 \s n§t_ i m dazol yl,
substituted imdazolyl, qe aR® midazdt’d derivati ve.
120. The process of claim 119 wherein R2 is nethyl,
et hyl, n-propyl, or isopropyII. 121. The process of

or salihhrm thered® wherein R2 is nethyl. 122. The process of

where ﬂhai m 119 wherein R4 is A, Br, haloal kyl, CF,
t |ophenyl furanyl, pyrronI pyrazolyl, or
i d%ﬁot@ﬂ-CsalkyT,he process of claimwherein R4 is O.

CRSSA0 wherein R5 is methoxy
%f“ o aﬁ{?{?’o@%&o &e @6%%33@0 &ﬁr%a&w q(ﬂ}lﬂrlﬂ(@lr@sl alky), OH, C;-
& half)a]k}é,rIyICHzQHI rol yI pyr azolyl, imdazolyl, or phenyl,
er 5S 6l y40) optiopally substituted by
ono S oo ek a8 Ty el b S o atkeny, Gy gy
Cs-C7 exsldabioialCh-s hal&mﬂkylthyﬂmdy,mdrdapmpokb sRMm%&é}khﬁéﬁn td{@f‘hﬁ%f C(0)0-alkyl,

oal kyl
C(O)I‘ﬁﬂ’éﬁ’@ IR AR R o % NGy b Rlos e bl ity 1 whortin said ary
d hetepagryl Ehebepnbmasesl voith ank ai ﬁbrb@ﬁbsﬂﬁl@ﬁt@bdlbcte@%rohﬁclgb % ha]& C1-Cs

s C C hal oal kyl,
haloal@l l%%!i alhoxgHor Ig'a&g R; f g?thg)(ﬂgh t%lﬁh&ﬂ%ﬁ%fﬁ Jigh t y app atﬁ@}ed for@ a5-or6-
member@etgtokx,th i@ ha@itpaine &l dtgyth;, hydr oxy, NH , CN or NO ;
apd B

RE affR Qre%gch independently, H, halo, C;-Cg alkyl, C,-Cs alkenyl, C,-C; alkynyl, C;-C,
cycloalkyl, C-Cg haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O -alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R™ and R™ together with the carbon atom to wh1ch they are attached form a Cs-C,
cycloalkyl group;

8a 8b .

R™ and R™ are each, independently, H, halo, C;-Cg alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C5-C;,
cycloalkyl, C;-Cs haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(0)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R* and R® together with the carbon atom to which they are attached form a C;-C,
cycloalkyl group;

9.

R”is H, C;-C;s alkyl, C;-Cs alkenyl, C;-Cy alkynyl, C5-C, cycloalkyl, C;-Cq haloalky], aralkyl,

aryl, heteroaryl, heteroarylalkyl, or allyl; and
10 .

R" and R" are each, independently, H, C;-C; alkyl, C;-Cy alkenyl, C,-Cg alkynyl, C5-C,
cycloalkyl, C,-Cg haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R and R!! together with
the N atom to which they are attached form a heterocyclic ring;

comprising reacting a compound of Formula IIla:
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provided that: (H when R2 is C-Calkyl, -CH-O(C-C
al kyl), or CH OH, then R3 and R6 are not both H, and
W@ bgosimlam R2 is CH, then R3, R4 and R6 are eaptu/HSZN4019279
R5 is not H or isoplPapyI. 127. The process of claim
100 wherein R, R R}, and R are each H 128. The
process of clgg m 108 rein R3 and R6 are each H
: y m 100 V\:heFel n R3, R5, and R6
are each H. 130.[[The procesBof Bfaim 100 wherein R4
i s halo. The progess of]clai mY{/wherein R4 is C. 132.
The process g@b-Cla ; R2, 4% Ryl . 133.
The process of cl ai Terein W3 is rre yl. 134.
The process of claim10Qsmhekgin RL is H |135. The
process of clai m 106 wherein is Hor G.Calkyl, R
is CCalkyl, RBis HRA is fjglo, RS is H R6is H R
s H Ris H Ris H and Ris H 136. The process of
wherefi: 5 m 100 wherein RLis H R2 is Me, R3 is H, R4dISF’{
d [ IS
o e r g anoige CoMbal et & S alubBy CsshRoime
“OSiRPsi Formula | has an S confi guration at the car bon

beraik i ng HRyl, &$8or hERGoaRY lgﬁ%gti&lfallf L@kd® &/ c\g\ﬁ%eorr?no?%%?o Cyano, nitro,

u T _Formul a | con I'guration a
C"C“&%?gghg ‘é’g‘?ai“ﬁ(b Grsos alkopy, otEs6: fatnalkoxwpad i ng a conpound
ofR’ E@lrmla .l:WR5 Ror salt formthereof, wherein: Rl
0 alkyl; R2 is C C alkyl, CHO(CC
with "‘z&VWinﬁ feaéf‘b? (ﬁ@e apd yndey ponditiony sjtalie foCfor@inglskiyl cdmpdDhid of Formula I
C- Chaloalkyl, or CHOH R, R4, R, and R6 are

ach, i nde ndentl H, halo, (- CaIkyI Cc-C
40. al E%]ﬁrycl:e’ss c a@n éﬁﬁ(y pm said cychzmg reagent comprises a Lewis acid.

141.  The process of claim 139 wherein said cyclizing reagent comprises a C;-Cg alkyl aluminum
halide.

142, The process of claim 139 wherein said cyclizing reagent comprises a C,-Ci4 dialkyl aluminum
halide,

143.  The process of claim 139 wherein said cyclizing reagent comprises AICI;,

144.  The process of claim 139 wherein said cyclizing reagent comprises an acid.

145. The process of claim 139 wherein said cyclizing reagent comprises sulfuric acid.

146.  The process of claim 139 wherein said reacting is carried out in the absence of solvent.

147, The process of claim 139 wherein said reacting is carried out in the presence of solvent.

148.  The process of claim 139 wherein said reacting is carried out in a non-polar solvent.

149. The process of claim 139 wherein said reacting is carried out in a solvent comprising

decahydronaphthalene or 1,2-dichlorobenzene.

80



C -C cycl oal kyl, C -C hal oal kyl, hydroxy, mercapto,

OR9, SR9, alkoxyal kyl, C(O-alkyl, C(O O al kyl,
w@e@smirs129 kyl , _hydroxyal kyl, NR R11, CN, NO, PCT/US2004/019279
het erocycl oal kyl, aryl, or heteroaryl, wherein said
aryl and heteroaryl can be substituted with one or
ot FEGTBESOX £laih 9 Whereu et e BT Stia plovafegtempegature;
hal oal kyl , and al koxy; or R4 and R5 together with the

atons to which they are attached forma 5- or 6-
L rethsarocgssiob play 3% hersiig havi ng one atom R and R
argg iear, alkypdepeadenia,uikyhl clmadqc,-€; allyRLEW)NHEC;-6; alkyl), OH, or
al kenyf, i Ck}flC al kyer?/I ,8 (13(31y c7 cycl 1oal kyl, (té(ﬁ_)c i€y alia)
CH Q8L oal kyl, al koxyal kyl, hydroxy, C(O -al kyl,
C(1O)ded &F k¥ kach®;O NH-al kyl , or hydroxyal kyl, or R and R
wWth the carbon atomto

t oget he . ich they ar
R P Befor ichh igdepandentlys {is hadan Gayfs hé@@@ﬂ,, hy oD, SR alkoxyalkyl,
NHREaeh'R T nele e neterdbiy) whbﬁein@@id@ryl Garr e sabskidiked v@th‘t@ to two substituents

seleot%cgggtgﬁigg ’acl:lkél},ckazsl)e%{% %ﬁlo%ﬁi}&qm@@og&g sliagil }%[;a'-rc’ge:lryl can be optionally
substi6léd) vattakpky kwo $a6§BNnitsakisatbd fr&h hilyghh Qxy @]-KyAiky108r R 28R Bgether with

together with the rbon_ atom-t ich they are
the atﬂ??‘ﬁ&ﬂ%‘iﬁ‘ tw?rafﬁ ﬁta@eﬁ rES/ac? '85?1??@%6%{%‘3“‘?@ r%/‘@ hyingonec® atom;
aliKy{s H;C -C al kenyl, C -C al kynyl, C -C cycloalkyl, C
- al_pal , .aral kyl, aryl, heteroaryl,
h 72?5@?}5%"@%{; oryallyl?/ and R10 an)é R11 are each,
i depamrdesnt bach HlandC - C al kyl, C -C alkenyl, C -C
al kynyl ., C -C cycl oa) kyl al oal kyl , aral kyl,
5 SR, a5 EashyhCeoalenio -y ol P Cestieat O1-Cs ot ey, heteroary,
arally@@dteRbdy1dlogek Bigyl; Wi th the N atomto which they are
attac Slwf.orm a heterocyclic ring; conprising reacting
apé%vh%g § of Fornula Ilia: 196 R8b' R a wherein: L is
halhp, hyrfioxgthyGRE RASONen IC is Kot tHiz61) JuBstiutedGhiaGole or a thiazole
. acyloxy, -OSOR or -GSi(R) ; Ris C-C alkyl, aryl,
derivaliyéihet er oaryl each optional |y substituted by one or
mlL(Bp haf R isCI-I/ﬂfg(PF:b ilaiott{eﬁthalaﬁméndne@her@“ Ei%l I@Sadak?é{:( Hf c-C .
al koxy,..or al o ; .is C-C a - Wit
€Dy iR TR s Eard K o s bt Sy R e
syDj ablieR fand RF axenfierty] s R icHMRGURs Adt b 041 substituted imidazolyl, or

an imidazole derivative.

150.

152.  The process of claim 151 wherein R’ is H.

153.  The process of claim 151 wherein R' is C;-C; alkyl.

154.  The process of claim 151 wherein R? is methyl, ethyl, n-propyl, or isopropyl.
155.  The process of claim 151 wherein R? is methyl.

156.  The process of claim 151 wherein R* is Cl, Br, haloalkyl, CF,, thiophenyl, furanyl, pyrrolyl,

pyrazolyl, or imidazolyl,

157.  The process of claim 151 wherein R* is CL.
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140. The process of claim 139 wherein said cyclizing
reagent conprises \a Lewis acid. 141. The process of
.. W@b@smda3® wherein said cycI|Z|ng reagent conpPCEES2084/@9279
158. - Theapriagebs aflclaimh hiinweagin Bis nediPxy, Bi®xpmewessy déopedpakynallyloxy,

o 52 A5 TGRS, SOTBELHER By s
Substitwmabsemnw o giiotk hagpodr mthygarrdesag@henytxsmpnomlﬂkjssubktiﬁlted withdp to two
substltJe!ﬁ?s s@l%?tgc? ég'm S-S é i%%}nb 1§ ghaam%){g ha ;%xld glkg Cl | zi ng

cess of claim
139 mhereln sai d cyclizing reagent conprises sulfuric

159 afﬁe%roc]essofciarlpn?lﬁr C?ess Qf l'aim 139 wherein said
’ 'S Cartied ouP‘ 't he absence of sol vent.

147. The process of claim 139 wherein said reacting is

160. c%er'rgcdsso cla}nnly%eresence of solvent. 148. The

process o Vher ei n said reacting is carried
oRt is CirCaalign-ChiQCis@lalkeyt C1-CABloalkyk opCHg@IES of cI ai m

11§9 RWhﬁf ea'nﬁ‘ SQE %ac ’r%%%lﬁﬁ%ﬁ{j B /16 ICe %4 aH<tyl IC,n Ca hgl lkyq nhydroxy, NH,,

coriprisi’ng deca ’éne or
CN, or N@; eidc hl orobenzene 150. The process of claim 139

n@er N, S e is carried out at el evated
tenﬁ%?a%u?@gRﬁﬁgg%%gg%ss of claim9 wherein: R2 is C

-I@odtlddythat: -CH -O- (C -C alkyl), C(OO(C -C al kyl),
®) 2= h
D 2, ey R Bl oo 8 R o BA Oy SR A R ot bom
and  hal oal kyl, hydroxy, OR9, SR9, alkoxyalkyl NHR 10 NR
R2 | 5
Fiii?bst a\@/&! R*Y Cltlle{hgﬁ Raw a’nd\ﬁﬂg{)%?&l[ I dnc ar dr 1sd>p¥olp81m

ituted Wit 'O two s
C -C al kyl, han C C hal oal kyl, and alkoxy, and said

161. hﬁ&%&&%%&el&ﬁﬁ&%‘% tignall y substituted with up to

substituents se ected from hal ogen and C -C al kyl;
or R4 and R5 together with the atons to which they are

- t I [
162 ""%%?’ﬁ%@%ﬁﬁ;%mo o R "l byl - R and R

are each H and R10 and R11 are each independently, C

163. !rd&lé : K,@,Ig | pa E )
het %r oarsf ar al k %é rﬂ%zﬁsér 4‘1{2 I C, %arlé'allfyll
provi ded that :
164.  The process of claim 160 wherein R* is methyl, ethyl, isopropyl, n-butyl, or CFs.

165.  The process of claim 160 wherein R?, R*, R, and RS are each, independently, H, methyl, NH,,
CN, halo, CF;, NO,, or OH.

166.  The process of claim 139 wherein R™, R™, R®, and R® are each H.
167.  The process of claim 139 wherein R? and R® are each H.

168.  The process of claim 139 wherein R?, R, and R® are each H.

169.  The process of claim 139 wherein R? is halo.

170.  The process of claim 139 wherein R? is Cl.
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(A if R is nmethyl and R4 is H then RS is not
thi azol e, substituted thiazole or a thiazole
C JWalenswatiryve; (B) if Ris Hand R is other thanP¢&d/Uusines1019279
171. neTlicescesdbfnlim BB wiareibR? isIC{Ghlkiyf Rl and R2 are
methyl, and R5 is Hthen R4 is not NHRLO or NR R11,
and (D) if RL and R2 are nethyl and R5 is H, then R4
172. i sTirqtrodessi of alzmd $49, wisiis RY ks wiethyyl.i mi dazol yl, or an
i m dazol e derivative. 152. The process of claim 151
wherein RL is H 153. The process of claim 151 wherein
173, RlTheQ;r@ess@fa]akxylS9 vitipéein Khs Hpr ocess of cl ai m 151
wherein R2 is methyl, ethyl, n-propyl, or isopropyl.
155. The process of claimwherein R2 is net hyl . 156.
174. ThEhegraesss clofm ti%vherehbR ' infibored 1€, Bkyl, B? 81G,-Bralkyl, R® is H, R* is halo, R®
a Ky 40 s. furanyl, pyrrolyl,
1ngy1rs§f;521 fHIgElslfrI‘hﬂg dyﬁ 'ﬁj The process of claim
151 vvhere| nRdis CI 158 The process of cI a| m 151

rein R5 h X ® A y 7a

175. anh pé())(cﬁssotfﬁll(r)np n e¥e’n% urany 13&1/6??0?3%3& bsy 5 oxls?f-\oﬁ is H,R™is H,

1S|Hr]R3"‘axxH] yﬂdRs?)lsHohenyl wherein said imdazolyl is

optionally substitut ed by one or nore hal o or nethyl

and said phenyl is optionally substituted with up to
176. t wb psaéss fartpreparing asempcetnddf ForamlaQlleC al kyl, C] -C

hal oal kyl , hal o, and(gal koxy. 159. The process.of claim

wherein R5 is H 60. The process of claim 139 wherein:

R2is C - Callgyl - -0 (C -C alkyl), C C hal oal kyl,

or CHOH R RR4 and R6 are each, independently,

H, halo, C C al ) hagdal kgra hydroxy, NH , CN,

or NO; and 7a 8{ ad/t hat: (H) vvhenR2|sC

-C alkyl, -CH - Qr CH t herR?R3 and

R6 are not b&h H; ‘ then R3,

R4, and R6 are each|H and is not Hor {sopropyl.

The process of clai g0 WikreiRf®Rl is H 162. The

process of claim 160 wher ei nIHRl is al kyl.

a

or salt form thereof,
wherein:

R'isHor C,-C; alkyl;

R? is C;-Cg alkyl, -CH,-O~(C;-C; alkyl), C(0)O-(C;-Cs alkyl), -C(O)NH-(C;-Cs alkyl), OH, C;-
C; haloalkyl, or CH,OH;

R?,R* R®, and R are each, independently, H, halo, C;-Cs alkyl, C,-Cs alkenyl, C,-Cg alkynyl,
Cs-C; cycloalkyl, C;-Cs haloalkyl, hydroxy, mercapto, OR®, SR®, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'®R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl
and heteroaryl can be substituted with one or more substituents selected from C;-Cy alkyl, halo, C,-Cg
haloalkyl, and alkoxy; or R* and R’ together with the atoms to which they are attached form a 5- or 6-
member heterocyclic ring having one O atom;

R and R are each, independently, H, halo, C;-Cs alkyl, C,-Cg alkenyl, C,-Cy alkynyl, C5-C,
cycloalkyl, C;-Cg haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R’ and R™ together with the carbon atom to which they are attached form a C3-C,
cycloalkyl group;

R*® and R® are each, independently, H, halo, C;-C; alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C3~-C;
cycloalkyl, C;-Cs haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(0)O-alkyl, C(O)NH-alkyl, or
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163. The process of claim 160 wherein R2 is C -C al kyl
or C -C haloalkyl. 164. The process of claim 160
wob@seIn7R2 is nmethyl, ethyl, isopropyl, n-butBCT/US2004/019279
hydr@galkyl] @R™ Fd&R ?auowlm svithftheodasbiomatoB 3o whizh éicy afeGitadRéd fdva,a Co-C;
cycloﬁﬂ?l are each i ndependently, H, nmethyl, NH , CN,
, or CH 66. The process of clai m9
VW]Er@iI‘hCRCRllklecl Cgalkbnid, 61-€5 Ella}myl K- ClS}Zc.loa'lHye ggmg:;ﬁeﬁ@l aralkyl,
and are each H 1 e
anyl, Hétergé@ ﬁgtég%'l\m% %]3331 \i?hser ein R3 R5, and R6 are each
H RYe8d R'Thes emlloméasndﬁnﬂg,lI@GﬁClBQyMﬁeCealhelﬁn, 05 bﬂdqul C3-C7

cycloz&glééhgg l@g&ﬁﬁ@ %raﬂ{&g\ mhg](reéo;?ég 1 }%@Fo%fy%l]@é or Fk}? or]R1 ogether with

the N‘Imn orwdetbeyoire giaghahfa@0a bdteroqyclic iR2; i s met hyl . 173.

gpﬁ éslﬁlraBCﬁ}%? f Clcésadll§i§ é\k@ tﬁloﬁg}XyCé ﬁj‘d’i(“?"%xhzaggﬁg cess

-OSi@kyl, R3 is H R4 is halo, REis H R6is H Ris H,

1 3% % vﬁ-@ alkﬁl %rl P gﬁgo@l ddeh ﬁ%h@%ﬁbs?h?e% isong ]Z)rdqore kgi]o cyano, nitro,

C1-C4 adkyil C1%B hplealkyl, K- CzsalkfbxyR)r ‘01 hidpalkdRy8and i s H, and R8b
[ 7 A process for preparing a conpound of
Fol}er;utll(lgé ?kyl ES 6 RR ||I‘g of salt formthereof,
compyiping weaeiing Rtompoupd of F@mulBIH] kyl ; R2 is C -C al kyl, -CH
-O(C -C al kyl), C( BO (C - Calkyl) C(O)NH-(C-C
al kyl), OH C - oal kyl, or CHOH R, R4, R, and
R6 are each,@mdepe dently, H halo, C-Calkyl, C-C

al kenyl, C - C -C cycl oal kyl, CpC hal oal kyl,
hydr oxy, nercapt OR9, SR9RI kogvaal kyjl , C(O) -al kyl
C(OOal kyl, ( hydr gxyal kyll , NR R11, CN,
NO , heter ocycl 3 het e erein
said aryl an&’het ey aryl { be snuRstitu wi th one

or nore substituentd & fromC C alkyl, halo, C
-C R6 RSb R 8a

il

with a reducing agent optionally in the presence of a Lewis acid for a time and under conditions suitable

for forming said compound of Formula IlTa.

177.  The process of claim 176 wherein the stereochemistry of chiral centers present in said compound

of Formula IIla is retained in said compound of Formula III.
178.  The process of claim 176 wherein said reducing agent comprises a borane.
179.  The process of claim 176 wherein said reducing agent comprises BHs.

180.  The process of claim 176 wherein said reducing agent comprises a metal hydride.

181.  The process of claim 176 wherein said reducing agent comprises a borohydride or aluminum
hydride.

182.  The process of claim 176 wherein:
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hal oal kyl , and al koxy; or R4 and R5 together with the
atons to which they are attached forma 5- or 6-
woreoober9inet er ocyclic.ring having one atom R aPdI/BSz0019279
qumclL@qﬁ@@ I’Jdﬁflbl.(}{j,l -Clall éﬁylcqo)cﬁ(elfcsaﬂl&w ,C(ﬁ)NI@(cl Cs alkyl), OH, or
al kenyl , C cycl oal kyl',
CH,OHj| oal kyl , al koxyal kyI hydr oxy, C(O) -al kyl,

C(@)dgmugygachqq NH- al kyI or hydroxyal kyl, or R and R
gether with the carbon atomto whi ch they

at& o R prg %C]iinllaieﬁende‘ltb’yg{ kalqg, Qy 8 barl?ﬂl}ﬁ"l hpqdrgmﬂ%{ﬁ a$% alkoxyalkyl,

NHR'€ WOR” QS'? 53 Héi@rﬁ&r'yb{ whéi'eml'éﬁh erl @ln'b@ls&’dsﬁtﬁ{ed v@(l_lj‘ugto two substituents
oa

k
select@ﬂaﬁr%&k% alkjé“ lp@(lﬁ(%()i i)qiloalﬁg},dalng §1§oxyq1rg Salél| h@?roaryl can be optionally
substifateDviRhadp kY two bk AL1KM G frok RilSeR Kﬁ’cﬁdllk(YJ alkﬂ*ror R* &R Fogether with

together with the carbon atomto whic

the atoppg tae\ﬁec& they app aéta@d formaie Pb%rrrﬁwerdﬁe@wyclmlnsé‘awg e Qratom;
alfyk g C C al kenyl, C -C alkynyl, C -C cycloalkyl, CC
hanaIR aralkyl aryl, heteroaryl heteroarylalkyl,
o5 Hﬂ dl‘ﬁi@ kihd R 1 are each, |ndependently H, QC

aIﬁéyAndR@&@dckgnyﬁd C C al kynyl C-C cycl oal kyI C -
hallpal kyl , aral het er o&hr

K et erga
ok i e o Reatndorehh iyt HEX G GHNERES (-t el heteroary,

aralk le{éfbaiylh%jrl%wll ttached forma heterocyclic ring; L is
' y\l\gl | o, h¥dr oxy, y’:ClZpC al koxy, C -C thioal koxy, C-C

ad®yrvdlegthatosO R or -OSi(R) ;: Ris C-C alkyl, aryl,

orahet Q‘HQZQE Mkth@Pma RO RLHLARAIR’Ys fouiisdzble uBdiniyd B1AL0106r a thiazole
nmore hal o, cyano, nitro, Cl-C4 al kyl, Cl-C4 hal oal kyl,

derivaive;C gl koxy, or Cl-C4 hal oal koxy; and R is C-C
aI(ByI ; lm’mm SidRJ® [s@afet ihAYHAh&OERR B nof RFan Bula |11

1) nce of
 (Cbwi 47 B A Y e PR g88 BR HARTR X BHHATEE SARVE R FBi e

f qp) f onifRN@d R bd IR (OF, the Rk Bot@midazolyl, sibituted imidazolyl, or
process of claim 176 wherein the stereochem stry of

anlm@h?olled?eﬂlf"é’ﬁ?ers present in said conpound of Formula
Il'ia is retained in said conpound of Formula Ill. 178.
The process of claim 176 wherein said reducing agent

183. c&*\‘ﬁi’f"gﬁoﬁdﬂ@rlﬁﬁ@’herﬂ@{ iSHe process of claim 176
wherein said reducing agent conprises BH . 180. The
process of claim 176 wherein_s y(il reduci ng agent

184. ¢ Jrifs Piogess obclsfmt '8¢ Vﬂwm Ias cricval

185.  The process of claim 182 wherein R? is methyl, ethyl, n-propyl, or isopropyl.
186.  The process of claim 182 wherein R? is methyl.

187.  The process of claim 182 wherein R* is Cl, Br, haloalkyl, CFs, thiophenyl, furanyl, pyrrolyl,

pyrazolyl, or imidazolyl.
188.  The process of claim 182 wherein R*is ClL

189.  The process of claim 182 wherein R is methoxy, ethoxy, n-propoxy, isopropoxy, allyloxy,
thiophenyl, furanyl, pyrrolyl, pyrazolyl, imidazolyl, or phenyl, wherein said imidazolyl is optionally
substituted by one or more halo or methyl and said phenyl is optionally substituted with up to two
sﬁbstituents selected from C,-C; alkyl, C,-Cg haloalkyl, halo, and alkoxy.
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The process of claim6 wherein said reducing agent
conprises a borohydride or alum num hydride. 82. The
WQe@sesa7of  ¢l.ai m.176 wherein: R2 is C -C al kyl PCF/Q52004/019279
-O(C Calkyl) C(O)O(C Calkyl), -C(ONH(C -C
kyl), OH and R6 are each H, R4 and RS
190. aﬂ%e R Ofl"}"i"tlj’é&)%?rﬂ“ﬂé‘ﬁ?lpylf~ ‘StIII hal o, C -C hal oal kyl ,
hydroxy, OR9, SR9, al koxyal kyl, NHR10, NR R11, aryl,
or heteroar wherei n said aryl can be substituted
191. WTP%PYB??S%@J%l%ﬂgﬁrF‘Puents sel ected fromC -C al kyl,
hat fa,,cl e, a%yﬁ att}iozi?d)kat %4 a?nd) t@t @Wiarl}@mr Qﬂiz(thh eteroaryl
ca ptionally substi e u 0
bt FoeHIS. Seiebds QTP T SRrC BT R I bgloaigy bydrowy, N
CN, oﬁé‘oﬁﬁﬁh R5 together with the atons to which they are
atl;a ched . forma 5- %SH6 menber heterocyclic ring
i Rge Bnea%%mmRa‘i H, Ris Hor C-Calkyl; Rand R
a %vﬁ@&matH and R10 and R11 are each, independently, C

C al yl k

GIE) thin © P B e 0 Ao P e a ae st
and Provided t hat : (A) if RR is nethyl and R4 |s H, then

RS is not thiazole, subst ted thi e thlazole

01 vabperk s B e €S ppd g LHGRRBT sdhuf] oL PR

neither R4 nor R5 can be H (C if RL and R2 are

net hyl, and R5 i th is not NHR 10 or NR R 1;
192. adge feiesttf%méﬂﬁwg&‘e‘aﬁ% SrFﬁt hyl and R5 is H, then R4

Is not imdazolyl, substituted imdazolyl, or an

i m dazol e riv Th ss of claim2 wherein
193. RithEmF?SS%f?F Hg ﬁ'}/‘?f@@g% ($ @I gty 2 wherein Rl is C-C
al kyl . 85. The process of claim2 wherein R2 is

194, othe i & i) HORBITIC HGEPoND! Br Gl Ibhese of -
claim2 wherein R4 is O, Br, haloal kyl, CF

195. It FF:hgarggqggpf clglrlfllrlgyxflherep 31{ is mé/tltyl é% rl%szo%lrc%yf n%utyl or CF3

196.  The process of claim 191 wherein R* R* R®, and R® are each, independently, H, methyl, NH,,
CN, halo, CFs, NO,, or OH.

197. The process of claim 176 wherein R", R™ R® and R¥® are each H.
198.  The process of claim 176 wherein R? and R® are each H.

199.  The process of claim 176 wherein R% R’, and R® are each H.

176.  The process of claim 176 wherein R* is halo.

201.  The process of claim 176 wherein R* is CL.

202.  The process of claim 176 wherein R?is C;-C, alkyl.

203.  The process of claim 176 wherein R? is methyl.
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188. The process of claim2 wherein R4 is . 89. The
process of claim2 wherein R5 is nethoxy, ethoxy,
WO 2@50paRy, isopropoxy, allyloxy, thiophenyl, PCF/ES2004/019279
204. py Fhedirgdess iyl bloywherdimRbimdbl yi, or phenyl, wherein
said imdazolyl is optionally substituted by one or
nore halo or nethyl and said phenyl is optionally
205. s uBtrirecgssend claint H6upherain Rive FoarlQ, blkgh R isSBI (5 @I H R SENR! is halo, R®
is ba &, | kyls . hal 0, and al koxy. 190. The
. gﬁgg&egsii%#l %I és}ghﬁzwi\/\ﬁgr edlyl% ‘is H The process of
claim 176 wherein: RRis C-C alkyl, -CH - C>(C C

206 gltgté é}oces@of @ge@%}%{e‘m RO Hcﬁballogk Eiséﬁi’i‘ @1 Rcs RPis H,R™is H,

wﬁhﬁanHymuﬂhyﬁtbxy NH, CN, or NO; and 7a 8a 8b

provi ded that: (H) V\,hen RRis QCalkyl, -CH-O(C-C

al kyl), or CH OH, then R3 and R6 are not both H and
207. (V)P%M@ﬁﬁﬁmmPQH@HCQmpMEdoR&nmRkJ and R6 are each H and

R5 is not Hor isopropyl. 192._.The process of claim

191 wherein R1 is H 193Rr3The process of claim 191

wherein RL is C -C al kyl. [

191 wherein R2 isgg - C ghk

hal oal kyl . 195.

The process of clai 0 T \s nethyl, ethyl,

i sopropyl, n-butyl, 196. The Qeocess of clalm
191 wherein R3, R4, ach,

i ndependent |y, H, _gethy <A '|ﬁn>CF NO , or

OH 97. The procegs of ¢ a|n16 n*-r-ln , R, R , and
R are each H 198. The piocegs d aﬂﬂ1176 mhereln R3

and R6 are each H. 99. TRe proceB? of claim®6 wherein
R3, R5, and R6 are each H. 76. The process of claim®6

4 is halo. 2 . The process of claim176
It
0r$‘$ﬂﬁﬂﬁ&%ﬁg4 is C. 202. The process of claim 176

Whﬂemhereln R2 is C-C alkyl. 203. The process of claim
146;.wher k? s nmethyl.204. The process of claim 176
erein &’ 205. The process of claim 176 wherein

RR’ is €495 elkylC-GHG- -@(RyCs aliby?), CEO)Q-C,-a; kil 1), -BRD)NGI- @1-(8411143’5 OH, C;-
C4 hald@y P or BBLOK:

R}, R, R , and R® are each, independently, H, halo, C;-Cy alkyl, C,-Cg alkenyl, C,-C; alkynyl,
C5-Cs cycloalkyl, C,-Cy haloalkyl, hydroxy, mercapto, OR®, SR’ alkoxyalkyl, C(O)-alkyl, C(0)0-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NR'*R"!, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl
and heteroaryl can be substituted with one or more substituents selected from C;-Cs alkyl, halo, C;-Cg
haloalkyl, and alkoxy; or R* and R® together with the atoms to which they are attached form a 5- or 6-
member heterocyclic ring having one O atom;

R™ and R™ are each, independently, H, halo, C;-Cg alkyl, C,-Cg alkenyl, C,-Cs alkynyl, C3-C,
cycloalkyl, C;-Cs haloalkyl, alkoxyalkyl, hydroxy, C(0)-alkyl, C(0)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R™ and R together with the carbon atom to which they are attached form a C;-C,
cycloalkyl group;

R and R® are each, independently, H, halo, C;-C; alkyl, C,-Cg alkenyl, C,-C; alkynyl, C3-C,
cycloalkyl, C,-Cs haloalkyl, alkox(yalkyl, hydroxy, C(O)-alkyl, C(O)0-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R* and R*® together with the carbon atom to which they are attached form a Cs-C,y
cycloalkyl group;

R’isH, Cy-Cs alkyl, C;-C; alkenyl, C;~Cs alkynyl, C;-C; cycloalkyl, C;-Cg haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl;
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isH REisH RisH RisHRis H and Ris H 206.
The process of claim6 wherein RLis HR2 is Me, R3 is
. WORR419129 Cl, RS is H R6is H Ris H R is HCRUS®MIN279

ankl® Bid B ke ea’t’dh]mddioe@deﬁﬂﬁ&lﬁ 0‘1401;; aRYILOAC) aﬂenm G?-@QIWIQ/I d,-c,

or for r eof , yein:
eyelogfpyy G-y oL Eaﬁvﬁg  BgSsropy %ete@a%}aﬁégyf o sl & Y 20a R together with
the Nailtdﬁ’y{o)whléﬁ(t@y@re( ﬁael@dﬁd)rkyd eterodtlride; (C - C al kyl), OH,
- C haloalkyl, or CHOH R, R4, R, and R6 are
Compélillli'gl i ndependent |y, H, halo, C-Calkyl, C-C
alebenylr,eacﬁngé?ccﬂhﬂb&iﬁWbﬂFoﬁnulQIIQyC' oal kyl, C-C
hal oal kyl, hydroxy, _gercapto, OR9, SR9, al koxyal kyl,
C(O-alkyl, C(O OaIRkyI , C(O) NH al kyl, hydroxyal kyl,
NR R11, CN, NO, hetgrocycloal kyl, aryl, or heteroaryl,
wher ei n sai d R4 eimt\het eroaryl can be substituted
with one or norefjsubstT}uents sekecteld fromC -C
al kyl, halo, C hal oa kyI ang al koyly; or R4 and RS
together with P re attrgched
forma 5- orRr8

al kyl, C -C al kenyl g Rpyl, C -C cycl oal kyl, C
- C hal oal kyl , al koxyal kyl , hydr oxy, C(O -fal kyl,
C(O O al kyl, C(O NH al kyl, ofllhydroxyal kyl, or R and R
wherdiPg9et her with the carbon atomto which they are
attached forma C -C cycl oal kyl group; R and R are
edcih halp,rhydgonn @ik lalkoxyC: Hra thigallGxy, Caide ity loxg, -ASGBRkany| |
-OS1(1@ C al kynyl, C -C cycloal kyl, C -C hal oal kyl,
I1<oxyal kyl, hydroxy, C(O) -al kyI €( 0O O al kyl,
CROp ﬂHCahlkX/ll arylper It:p;emawlyaihloptlonaﬁy suBstitmed By br&gﬁh’fb@d’ halo, cyano, nitro,
t_pe are. attached form a
Cr ol O RS o 5 SIS b E MG ) 200
aIRI«lﬁr@ansa@le al kynyl, C -C cycloal kyl, C ‘c

with ah@du@iﬂ& Eé’elnt op%%ﬂlﬁ% the presence of a Lewis acid for a time and under conditions suitable

for forming a compound of Formula ITTa:

R3

R4
R7b R7a
RZ

R NR!

R6 R8b R8a. !

IMa
and
b) reacting said compound of Formula Illa with a cyclizing reagent for a time and under

conditions suitable for forming said compound of Formula I.

208.  The process of claim 207 wherein the stereochemistry of chiral centers present in said compound

of Formula III is retained.

209.  The process of claim 207 wherein said reducing agent comprises a borane.
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aryl, heteroaryl, heteroarylal kyl, or allyl;and are
each, independently, H C C alkyl, C-C alkenyl, CC
wa@bkdopoyiyo C - C cycl oal kyl, CpC hal oal kyl , ar al RgT/US2004/019279

210. arphk prdd&d 8f QARY07 wiheleR serlrydudink ¥ent &mpakdsiBH,. or R10
and gll together wwth the N atomto which they are

attached forma heterocyclic ring; conprising a)
211. T &g Efcﬁ@ss 3f QASHI20V RleRin sEArERMcRg hddnt cIBPriddd a nfdal R |
8b’ [l wherein: L is halo, hydroxy, C]-C al koxy, C
- C thioal koxy, C-C acyloxy, -GSO R, or -GSi(R) ; R
212. | SThEproeesdbKihim 287 YhereRsald@édit R bydnt @APhisePIYofIhRdidé or aluminum
_subsFltuted by one or nore hal o, cyano, nitro, C4
hydridg} ky| | C C hal oal kyl, Q C 4 al koxy, or QC 4
hal oal koxy; and R is C-C alkyl; wth a reducing

agent optionalu% in the presence of a Lews acid tgr a
213. ¢ The prasers ghdaim 04 nariensAl cxeliAngsragent SPmprgess hevis acid.

conpound of Forrmula Ilia: R3 Ilia and b) reacting said
conpound of Formula Ilia with a cyclizing reagent for
214. 5 T pioosn A HEGD! SOHAIRIS R GierSAGHE CPBREDE ﬁrﬁgaﬂgsé{iaﬁlmmum
halideconpound of Formula |I. 208. The process of claim 207
wherein the stereochenm stry of chiral centers present
in.said conmpound of Forrmula IIl is retained. 209. The

215. PrIO6 Pfsebf Ghiri 207 2Bdreihieiiel clizamirchgt@ dbiapritgs 0STY, dialkyl aluminum
.. conprises a borane.210. The process of claim 207
halideyher ej n sai d reduci ng agent conprises BH

216.  The process of claim 207 wherein said cyclizing reagent comprises AlCls.

217.  The process of claim 207 wherein said cyclizing reagent comprises an acid.

218.  The process of claim 207 wherein said cyclizing reagent comprises sulfuric acid.

219.  The process of claim 207 wherein said reacting of step b) is carried out in the absence of solvent.
220.  The process of claim 207 wherein said reacting of step b) is carried out in the presence of solvent.
221.  The process of claim 207 wherein said reacting of step b) is carried out in a non-polar solvent.

222. The process of claim 207 wherein said reacting of step b) is carried out in a solvent comprising

decahydronaphthalene or 1,2-dichlorobenzene.

223.  The process of claim 207 wherein:

R? is C;-Cs alkyl, -CH,-0-(C;-Cs alkyl), C(O)O-(C;-Cs alkyl), -C(O)NH-(C;-Cs alkyl), OH, or
CH,OH;

R and R® are each H;

R* and R’ are each, independently, H, halo, C,-Cs haloalkyl, hydroxy, OR’, SR’, alkoxyalkyl,
NHR', NR'R", aryl, or heteroaryl, wherein said aryl can be substituted with up to two substituents
selected from C;-Cg alkyl, halo, C;-Cs haloalkyl, and alkoxy, and said heteroaryl can be optionally
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2 The process of claim 207 wherein said reduci ng agent
conprises a netal hydride. 212. The process of claim
WQQR00smimlrei n sai d reduci ng agent conprises a PCT/US2004/019279
substitwseconigltlng Weéwo subatituenitssalertag Gom delogdldd CTHIg alpyloaeRiand R’ together with
' Q7. wher el ' cli.zing r ent..conprises a
the syl VA '] Rl by £ b5l BRSO ST Sudp grom:
cyRT is#lng reagent conprises a C -Cg al kyl al uni num
hal 5~ .Jhe process of claim207 wherein said
c%l %’?Fﬂrzélf%saag{é’?ft conprises a C -C dial kyl al um num
haR’f ael R"2 416 eachiti§ apd ocess of cl ai m 207 wherein said

Cyibi 7i 16 _r eagent, co [ 217, T C of

ciS7 LRl RAAuer bR, S50 S Cr e o p S EE L, hoteroary,
aralkyddietbroa@yl8kyllerallp ocess of cl ai m 207 wherein said

cyp%";i@dq reagent conprises sulfuric acid. 219. The

process of claim 207 wherein said reacting of step b)

i SAgar rif Btlis methyl mdtRids Hjzbenk’ds ndt tidadoleesibstit@2dthiakble or a thiazole
derivdiiy@cess of claim207 wherein said reacting of step b)

I's carried out in the presence of solvent. 221. The

prB es sif BY it and R 6 dthah thee HnthsmhaithereR{aibt Ricaatbe 5 ep b)

[ ar r:ped ' QN5 psl sol,vent.. 2. By 11,
pf(gg ess ] gf angllﬂezlia}r%r}%eghﬁ’\%% rﬁefszﬁ then 1& P é’%tcliﬂi%% g %&Es{{e’panﬂ)
i §DEar rif Buand R afermethys edd/Rris HetbampR! is hotgmidazolyl, substituted imidazolyl, or

: ‘ L pht hal ene or 1, 2-di chl orobenzene. 223. The
a“"“%?%"%’é%ﬁ?*%?’% ai m 207 wherein: R2 is C-C al kyl, -CH
-O(C-Calkyl), (OO (C-Calkyl), -C(ONH(C-C
224, al e .apnd R6 are each H R4 and R5
arﬂéxégdgﬁs%cnl%@ngg ente}ny%al , " hal o, C -C hal oal kyl,
hydroxy, OR9, SR9, al koxyal kyl, NHR10, NR Rl11l, aryl,
225, OFpy - ' | d _aryl .can be substituted
Wi tlﬁgﬁg&?gf%i%%g@?ﬂie u%ﬁ%gl gse%ﬂggt ed from C -C al kyl,
hal o, C -C hal oal kyl, and al koxy, and sai d heteroaryl
226. Cq—lﬂ j | id2 . U_tOtV\D
o e PoeARLH AR, oY SHOShs  EEtt Ll Bt foprogyt. g
and R5 together with the atons to which they are

207. atfy < . G2 r. heterocyclic ring
hav?ggg%%ép%@g%ﬁgh%m% [ gylH or C-Calkyl; Rand R

are each H and R10 and R11 are each, independently, C

228. h(efthéell?llggérsil f)i,qtléilg 2@!’» Kfﬁmﬁn ’R4% CI,CBE %ngﬁicyli,y éF 3, t%fo%ﬂényl, furanyl, pyrrolyl,

pyrazolyl, or imidazolyl. :
229.  The process of claim 223 wherein R* is CI.
230.  The process of claim 223 wherein R’ is methoxy, ethoxy, n-propoxy, isopropoxy, allyloxy,
thiophenyl, furanyl, pyrrolyl, pyrazolyl, imidazolyl, or phenyl, wherein said imidazolyl is optionally
substituted by one or more halo or methyl and said phenyl is optionally substituted with up to two
substituents selected from C;-C; alkyl, C;-Cs haloalkyl, halo, and alkoxy.

231.  The process of claim 223 wherein R’ is H.

232,  The process of claim 207 wherein:
R* is C;-Cy alkyl, -CH,-0~(C,-C; alkyl), C;-C, haloalkyl, or CH,OH:
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CN,

and

233.

234,

235.

236.

237.
CN,

238.
239.
240.
241.
242.
243.
244,
245,

246.

aral kyl, heteroarylal kyl, or allyl; provided that: (A)
if R is nethyl and R4 is H then R5 is not thiazole,
Wtsmtmsm'lstlm ed thiazole or a thiazole derivativepCT/By2004/019279

R n, b Rﬁ'na(ting @; hid fe%'glﬁﬁ I%H%gﬂgr}le qlglg{tﬁy A aﬁl@? rclJRg hE'l@ﬁllﬁR?’hydroxy, NH,,

ortN{enarkdd |s not NHR10 or NR R ; and (D) |f Rl and R2

afyghe , then R4 is not imdazolyl,
subsgﬁt ut I %gzocﬁy}r' or an im dazol e derivative.
212r4>y1d€d1@atpr ocess of claim 223 vvher ein RL is H 225.
The progssee iok,-€l A d‘@? &3 §H ﬁﬁ@k"(é[ddw t both H;
‘ZQL@. Tﬁ@ prolgg's540 }mcléglsm 23 irﬁé?rn eme hyl , Ao noTRo
ethyl, n-propyl, or isopropyl. 227. The process of
Chpi m 3118, JRIEPke cadiff-and RE; Bsmelss bpyl.
C{Igi m %% %gpg&ﬁhe&% is m,lt%re “hal oal yls oHRepy
t hi ophenyl, furanyl, pyrrolyl, pyrazolyl, or
I M L yle 932;[};& PROCESS of claim 223 wherein R4
g}l%&%ﬁdgﬁﬁe pr oceelss of claim 223 wherein R5 is
met hoxy, ethoxy, n-propoxy, isopropoxy, allyloxy,
{ PhORBERY ol baMWhereiRX! s Myagyr azol yl , i m dazolyl,
or phenyl, erein sal d I mdazol yl is optlonally
substituted by one or nore halo or nethyl and said
f Fejit RORLE, Ity 1Wc§tt:ltt91 SRyt WO
Eg]%ﬁjlp%elai%f?%ﬁs]g% %ll froml(gﬁ gga [ ky ! O-gyhal oal kyl ,
haI o, and al koxy. 2 . The process of cI aim 223 wherein
R 1?%1 TOLWREOR RS S iy Ry DiseBropyhEb&Y 1) i s
%éé%a Ky fo -VCV}(rC Ca{ ky)q y'lnl QOP%M(;a % or((?f}
R4, R, and R6 are each, |ndependently, H,
hft Gess & @Mﬁm frersif RPGUORY) KN&RGM&EM NetenttyGY, methyl, NEL,
k%m SS c : W rt.n provi déd that: V\ft nRél s T
hadP@Fa,IN@zLOYOICI:H O(C C alkyl), or CH C]—| then R3 and
R6 are not both H, and (I) when R2 is CH, then R3,

R4, and R6 are each H a R58]S nof H or isopropyl.
The process of claim 207 wherein R"™, %, and R™ are each H.

The process of claim 207 wherein R? and R°® are each H.
The process of claim 207 wherein R®, R’, and R® are each H.
The process of claim 207 wherein R* is halo.

The process of claim 207 wherein R* is Cl.

The process of claim 207 wherein R? is C;-Cy alkyl.

The process of claim 207 wherein R? is methyl.

The process of claim 207 wherein R'is H.

The process of claim 207 wherein R is H or C,-C; alkyl, R?is C;-Cy alkyl, R®is H, RYis halo, R®

isH,R®is H, R™is H, R® is H, R® is H, and R® is H.
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233. The process of claim 232 wherein RL is H 234.
The process of claim 232 wherein RL is C]-C al kyl.
WQ3W5/0Theo process of claim 232 wherein R2 i s (PEZUSIRYD19279

247. orTh grOGng%lf 891'[1#267 Wh%l%ﬁr R'EOE, RTOSASR® R, R* RICN R3LH, R®is H, R™ is H,
" IS methyl, ethyl, i sopfopyl, n-butyl, or CF
R ISH R%is Hrand Ririsbless of clai m 232 wherein R3, R4, RS,

and R6 are each, independently, H, methyl, NH , CN,

hal o, CF NO , or OH 238. The process of cl a|m207
248. \Heprepass for preperingR compgitd Rf Bgrauladch H. 239. The process

of claim 207 wherein R3 and Regare each H 240. The

process of claim 207 wheR&i 3, R5, and R6 are each

H. 241 . The process of dlaim 27 wherein R4 is hal o.

242. The process qf4 cl g thetern R4 is C. 243.

244. The process of ¢  wherei nNRR i s rrethyl
245. The process of C Rl is H 246.
The process of cl v or §g-C
alkyl, RR is C - Calkyl ), R4\is halo, R5 is H,
R6|sH Ris H, RISHRRIRG dl‘ﬂals H 247. The
process of claim 207 vvherelanﬁsH R2is M, R3is
H R4 is d, RS is H, R6|SI-IR|SH R’b is H is H,

H 248. A process for preparing a conpound of
Orsah%g Eilelleg]i R2 or salt formthereof, wherein: RL is H

wheregy C -C alkyl; RR is C-C alkyl, -CH-O(C -C al kyl),

PT(D% ﬁ:f-@ﬁi(@j)’ C(ON+(C-Calkyl), OH C- C

, R4, R, and R6 are each,
R éperaeitylly- CHHO- (l€a-IC®alk!Z1) AOUAGHCs A GORSAYE,-CRIkyD, OH, C-

ny.l .C cycl oal kyl, C -C hal oal kyl, hydroxy,
c4ha1@£1l®’1 MGH@ SR9, al koxyal kyl, C(O) - al kyl

C(ItB) & aR kyhd R @(r@aml@demdenthyﬂrt@ky &Ry alkylm CuatkengINCNC alkynyl,

_ Y er r r B _
sy TN, Oy R SELy HT E781 € 0r0u,
C(O)Tﬁéﬂléiyls bykexyalkeh N§ §el N1 M@, hetenaryCloalBy b huyyslor hﬁabﬂyl, @hergn said aryl

and heteroaryl can be substituted with one or more substituents selected from C,-C; alkyl, halo, C;-Cyg
haloalkyl, and alkoxy; or R* and R together with the atoms to which they are attached form a 5- or 6-
member heterocyclic ring having one O atom;

R and R are each, independently, H, halo, C;-Cs alkyl, C,-Cy alkenyl, C,-Cs alkynyl, C5-C,
cycloalkyl, C;-Cs haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R’ and R together with the carbon atom to which they are attached form a Cs-C;
cycloalkyl group;

R% and R® are each, independently, H, halo, C;-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C5-C;
cycloalkyl, C;-Cg haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R¥ and R® together with the carbon atom to which they are attached form a C3-C,
cycloalkyl group;

R’ is H, C;-Cs alkyl, C,-Cs alkenyl, C;-Cs alkynyl, Cs-C; cycloalkyl, C;-Cg haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl;

R'® and R"" are each, independently, H, C;-C; alkyl, C;-Cg alkenyl, C;-Cg alkynyl, C3-C;
cycloalkyl, C;-Cg haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R'® and R!! together with
the N atom to which they are attached form a heterocyclic ring;
comprising:

(a) reacting a compound of Formula IV:
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hal oal kyl , and al koxy; or R4 and R5 together with the
atons to which they are attached forma 5- or 6-
woreoss®or91met er ocyclic ring having one atom R aPdI/BSz0€019279

each, independently, H halo, C-Calkyl, C-Cg

al kenyl , C -C al kynyl, C 4qC cycl oal kyl, C -C hal oal kyl ,

al koxyal kyl, hydroxy, C(Q-alkyl, C(O O alkyl,

C(O NH al kyl, or Wdroxyatkyl, or R and R toget her

with the carbon atom t ¥, arRr7@attached forma

C -C cycl oal kyl groupj Ach,

i ndependently, H, haks & -C alkenyl, C-C

al kynyl, C-C cycIPBaI ky ™

hydroxy, C(O -al kyl, C(O|C al l§ , %O) NH al kyl , or

hydr oxyal kyl, or R and RrREog& her Rif th the carbon at om

to which they are attached fegyma C -C cycl oal kyl

group; RO is H C -C al kyl, -C alkenyl, C-C
or salgflokay thgteof, @ith @ compdupd okFdrmul@ - C hal oal kyl , aral kyl

aryl, heteroaryl, heteroarylgl kyl, or allyl; R10 and

R11 are each, independently||H C-Calkyl, C-C

al kenyl, C -C al kynyl, C -Clgcycloplkyl, C-C

hal oal kyl, aral kyl, aryl et ryl, heteroaryl al kyl,

or allyl, or R10 and Rllb(oget er wth the Natomto

whi ch they are attached form agh2eterocyclic ring;

conprising: (a) reacting a conpound of Fornula |IV: NHRL
wherg!R R |V or salt formthereof, with a conpound of

Fqr : Ate i GhiodIRORY, AXYG; abd16xyAL oC -C

R R s e B R o R TS ¢

-OSi(RQs;al kyl, aryl, or heteroaryl each optionally

S ' &h dpabdlly SWRHARted By bhider ke ko, cyano, nitro,

B0 L0 B S e, b UL iy Gk
CI'CWH‘IngII'Q@%‘PaIWL GrCalkopy, 41 ey s halopdkowys s a | eavi ng

greuPe,-EPIikyd; dnime and under conditions suitable for

form ng a conmpound of Formula |I1: i
Q is a leaving group, for a time and under conditions suitable for forming a compound of Formula

III:
\ R3
R4
R7b R7@ O
R2
R® NR!
rR6 R® Roa !
I
or salt form thereof;
(b) reacting said compound of Formula IIT with a reducing agent optionally in the presence

of a Lewis acid for a time and under conditions suitable for forming a compound of Formula IlIa:
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R2 R5 NRL R6 R8a Ill or salt formthereof; (Db)
reacting said conpound of Fornmula Il with a reducing

. Wageaviaptionally in the presence of a Lewi s arCTUS04/619279
time and under condig3i ons suitable for formng a
conpound of Forrmula |I[lia:and (c) reacting said
conpound of E lia with a cyclizing reagent for
atine and u i [ ' [
conpound of For . 249. e dcess of claim 248
wherein Qis d. . L3 of cIa|n1248 wher ei n
then reactin DaN f
presence of se. g The ) ocessNBf cl ain’ 248 wherein
sai d reduci ng agent |conp es a borane. 2%2. The
process of cIa|n124$ﬁmhé?e|n'%ald reduci ng agent
conprises BH . 253. The proc s of claim 248 wherein
sai d reduci ng agent conprise % nmetal hydride. 254.

and The process of claim 248 wherein said reducing agent

co rlses .a_borohydri 0 m hydri de. 255. The
priétess® m%faéci ‘%’ gPE’i“ﬁ ﬁg"g‘}fl@@%ﬂl@}g{ﬁagﬂg bhiime and under
conditompnitabiesfosfotnting saideinthoubd¥ Forigta Pr ocess of cl ai m 248
wherein said cyclizing reagent conprises a C -C al kyl
al um num hal i de. 257. The process of claim 248 wherein
249. sédllet peogedsiof tlaign 248agerdin Qanglr i ses a di al kyl al um num
hal i de. 258. The process of claim 248a wherein said
cyclizing reagent conprises AlCl3. 259. The process of

250. clEtierpra2ds8 ofikleined 48 vpieth thyrCleacZing of stpAQEIR tarGEGHt inSBSprdddnce of base.

acid. 260. The process of claim 248 wherein said
cyclizing reagent conprises sulfuric acid.2 The

251. prideessessbf dhiai 718 2kBrenhatdabducihgbghnt @G iseith Wkanst €p C)
is carried out in the absence of solvent. 262. The
process of claim 248 wherein said reacting of step c)

252. | SThe aracésedf dlaitn 448 wheeinmEseticRg afens@IneBds. BIR63. The
process of claim 248 wherein said reacting of step c)
is carried out in a non-polar solvent. 264. The

253. prihe gsseso bf ddimi 248 2h8reinraidesducing hgbnt @aghikdith ftal Y @RieC)
is carried out in a solvent conprising
decahydr onapht hal ene or 1, 2-di chl orobenzene.

254.  The process of claim 248 wherein said reducing agent comprises a borohydride or aluminum

hydride. !
255.  The process of claim 248 wherein said cyclizing reagent comprises a Lewis acid.

256.
halide.

The process of claim 248 wherein said cyclizing reagent comprises a C;-Cg alkyl aluminum

257.
halide.

The process of claim 248 wherein said cyclizing reagent comprises a Co-Ci dialkyl aluminum
258.  The process of claim 248a wherein said cyclizing reagent comprises AICL.

259.  The process of claim 248 wherein said cyclizing reagent comprises an acid.

260.  The process of claim 248 wherein said cyclizing reagent comprises sulfuric acid.
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265. The process of claim 248 wherein: R2 is C-C
alkyl, -CH-O(C C alkyl), C(OO(C-C al kyl),
WO P C -C al kyl ), OH, or CH OH, R3 and RGPEF/ES®aLI279
H, R4 and R5 are each, independently, H, halo, C-C
hal,oal kyl , dr . ORI, . SR9 . al koxyal kyl, NHR10, NR
261 o Bagedie o S EAEMHGIER feid P P s Ot absence of sovent,
substituted with up to two substituents selected from
C -C al kyl . .hal .o, - C haJ oal .kyl , and, al koxy, .and said
e ThE PERFD T Sai 88 @ﬁf@ﬂ%ﬂﬁ TPy R Bt S TR DY i e pigsence of solvent,
two substituents selected from hal ogen and C -C al kyl ;
or..R4 and together with the ons_to which they are
263. aﬂzfg@ﬁogasspga Whgelssa it FAsEne peter et wairipd oytiingnon-polar solvent.
having one atom Ris H Ris Hor C-Calkyl; Rand R

are each H. and R10 and 1 are each, . independently, C
264. - CﬁjﬁlpWFS,S oEclgu d%@wgﬁvpr{ saglrgaétai%?féapwws ,caréip put inasol\yent comprising
decahpdrbeapbthniyhe oraRadidtifdrobdngdner oar yl al kyl , or allyl;

provided that: (A) if RZ is nethyl and R4 is H then

R5 is not thiazole, substituted thiazole or a thiazole
265. ddlthe patcess ef cl{il)248fwhkteins H and R is other than H, then

nejat.her \R4 n R X I f nd re

it ot O B R R orCaade G NR fergy . OF, o
CH,O8#nd (D) if RL and R2 are nethyl and R5 is H, then R4

! SRanoéRé ni daﬁ_ | yl, substituted imdazolyl, or an

i m §8201 &° H&rivative. 266. The process of clai m 265

Wi nad R’ dRledcls, itdepa@ntly THghaly, O¢-€5 Bal6ulkyt; Ihgtiliaky R VEXET Bk dkyalkyl,
NHR' éirlg{ll ﬁa ora e%%é@rﬁ]ég?ér%ig H§? ?rryﬁc?agjyg 5@{5%1&1’%8 Iw%%% %o two substituents
selectédsfopm Gp@} alREShalo] DeCphaeias, aad alkba MJI6E helaRasil BanfRR opSonally

substifé?etd I&é{h'up ﬁo; TQV&S) asﬁ%?xp&ﬁt%%ﬁéc%dﬁ{ogﬁ%i% 32116($ %g@%i}%ll,%bg? fuiﬂs%f |to gether with
the atqmysrta»dicli they are attadhadifoah i5- 02 hemBdiiepfoofddis $in® havehghdndl0 atom;
2 % .\ erein R4 is C. 272. The process of claim 265
ereirh R5 is nmethoxy, ethoxy, n-propoxy, isopropoxy,
aR™yik Bboy Ci-Cs alkyl;

R* and R® are each H; and

262.

R and R" are each, independently, C-C; alkyl, C;-Cg alkenyl, C,-Cg haloalkyl, aryl, heteroaryl,
ara}kyl, heteroarylalkyl, or allyl;

provided that:

(A) if R? is methyl and R* is H, then R® is not thiazole, substituted thiazole or a thiazole
derivative;

B) if R is H and R™ is other than H, then neither R* nor R’ can be H;

© if R and R? are methyl, and R’ is H then R* is not NHR'° or NR'R"; and

o if R' and R? are methyl and R is H, then R* is not imidazolyl, substituted imidazolyl, or

an imidazole derivative.
266.  The process of claim 265 wherein R! is H.
267.  The process of claim 265 wherein R' is C;-C; alkyl.

268.  The process of claim 265 wherein R? is methyl, ethyl, n-propyl, or isopropyl.

95



t hi ophenyl, furanyl, pyrrolyl, pyrazolyl, imdazolyl,
or phenyl, wherein said imdazolyl is optionally
e WG NPSHIGI0, ed by..one. or nore hal o or nethyl andPGHIS2004/019279

.....

269. phERYrodess RBhinD P Wheres i kdetly£d With up to two
substituents selected fromC -C al kyl, C -C hal oal kyl,

hal o, and al koxy. 273. The process of claim 265

270. Vmﬂi’e%&eﬁ%f bRinh65%vfrein REis 1, %%ﬁ)aﬂc@ @k’?‘t}ﬁb@ér%rl furanyl pyrrolyl,
ein:. RRis C-C alkyl, - -C

Pyrazﬁ'éﬂ BaWR%ZOYbr CHOH R, R4, R and R6 are each
| ndependent ly, H haI o, C C al kyI C -C hal oal kyI ,
hydr oxy 7a 8a 8b . provi ded that:
271. (@ham@ﬁssaﬁclﬁgn&@@r%$ e “o(C-Calkyl), or CH
OH, then R3 and R6 are not bothH and (1) when R2 is
CH, then R3, R4 nd R6, .are each Hand R5 is not H or
272 i SBismesgs of eleim 26?!’{@’6{?1%% s melhpxy, ERPEY, DPAODRKG 1PIRPRY» pllyloxy,

thiopli‘dn 2ﬂ1§anyl-rbﬁrcﬂ%10§ﬁ§z81ypfimﬂhﬁil}m éﬂ)ﬂer}gh Wh@ﬂeﬂl sl 11'n§1a§1y1¢s optlonally
(%/h 277 Tepr tg gla|m7 rein IS
substis VPP opfore hale op e &W@ paid phegyl ITH@IOB?IHéQE%m’é?d Wi o

substiiéfts West@l fonfR,-Csalb@idWs haBRbIRYI, hald, S8@51RMN. , Nn-butyl,
or CF . 279. The process of clai m 274 vvherel n R3, R4

R5, and R6 are each, independently, H nethyl, NH

273. CN?he@)i:ﬂc@sso@ﬁahni@whe@[nl@'ﬂsHZSo- The process of claim
248 wherein R, R, R, andR are each H 2 The process

of claim 248 wherein R3 and R6 are each H. 282. The
274. p eeeRfof clhiad M83vhdrewierein R3 R5, and R6 are each H

248 wh R4 is halo. 284.
Tﬁ% liﬁb&@@ P ORGHCo Al it AOREYS & GHOTBga, The
pregg RSSRSQfan&R%drmaEHSnthﬁfdeﬂt@ R2hdl§ CEC; Skl ByE, ha?&ﬁcyl hydroxy, NH,,

CN, ﬂ@ cess of claim 248 wherein R2 is net hyl .
e cess of claim 248 wherein Ris H 288. The

pndteéslo“f aal ®Frar2hSh wherein RL is H or CpC al kyl, R2
IkyI R3is H R4is halo,b R is H R6is HR

|§“ﬁ‘de ht' H Ris H and Ris H.
H) when R? is C,-C, alkyl, -CH,-O-(C;-C; alkyl), or CH,OH, then R® and R® are not both H;

d
" D when R? is CHj, then R3, R*, and R® are each H and R® is not H or isopropyl.
275.  The process of claim 274 wherein R' is H.
276.  The process of claim 274 wherein R! is C;-Cyg alkyl.
277.  The process of claim 274 wherein R? is C;-Cy alkyl or C;-C, haloalkyl.

278.  The process of claim 274 wherein R* is methyl, ethyl, isopropyl, n-butyl, or CF;.

279.  The process of claim 274 wherein R®, R, R®, and R® are each, independently, H, methyl, NH,,
CN, halo, CF3, NO,, or OH.

280.  The process of claim 248 wherein R7%, R”, R®, and R®® are each H.

281.  The process of claim 248 wherein R® and R® are each H.
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289. The process of claim248 wherein RLis H R2 is
M, RBisH RAisd RRisH REisH RisH Ris
woRo00Ro1Ea7H and Ris H 290. A nethod of resol vPEIyUS2004/019279
m xture of conpounds of Fornmula la and Ib: R5 R5 8D
R6'8a la Ib wherein: Rl,is Har, C - Calkyl R2is C-C
282. [Tk procesepf clinas @herin’ )R, add ' @rqeech & aj kyl ),
-C(ONH(C-Calkyl), OH C- Chaloalkyl, or CHOH R
, R4 R and R6 are each, ,independently, H halo, C-C
283. aflky process oflaimRéyhereig R' @ iidynyl , C - C cycl oal kyl, C
- C hal oal kyl, hydroxy, nercapto, CRQ SR9,
al koxyal kyl, C(O -alk O O al kyl, C(O NH al kyl,
284. hylle peyesk R@qlalmIQFtS Mhirezl@\ll - heter ocycl oal kyl , aryl,
or heteroaryl, wherein said aryl and heteroaryl can be
substituted vvlth one or .nore substituents sel ected
285. f berpugcesgoflain 248 waprgin REis @Haa d¥allkyl , and al koxy; or
and together with the atons to which they are attached
forma 5- or 6- menber heterocyclic ring having one
286. afTberpropesaptelamaA8 vhegwein Rjivmekdndent Iy, H, halo, C-C
al kyl, C-C alkenyl, C-C al kynyl, C -C cycloal kyl, C
-C haI oal kyl , al koxyal kyl , hydr oxy, C(O -al kyl,
287. C(Ty pyosdsk 91 claim2e et/ s Hor  hydr oxyal kyl, or R and R
together with the carbon atomto which they are
attached forma C -C cy qloalké group;, Rare . 5
288. o ddihpropesslafarioeldB mpereiq R il gr &4@@64%}? Cl € albl R%is H, R" is halo, R
is H, ¥} {ﬁnﬂ' is ER'Gs @l R¥nyiL, anfR¥Gs pycl oal kyl, C -C
oal kyl’,” "al koxyal kyl, hydroxy, C(O) - aI kyl ,
C(O)Oal kyI C( O NH- al kyI or hydroxyal kyl, or R and R
289, 1 %@H&@éss \M‘élgimtﬁg v@l@rreﬁl@ iPIIOEP i RreVWH i6 B, RhﬁiCl #°gsH,R®is H, R™is H,
attached forma C -C cycl oal kyl group; RO is H, ¢-C
R™is B, Ry/lis Hend 8 55 Kenyl , C - C al kynyl, C -C cycloal kyl, C
- C hal oal kyl, aral kyI aryI het er oaryl,
het er oaryl| al kyI or al Ify R0 and R are each
290. | Heepiberieiesoliinga misturofsprpgundyof Hormylg fappd Ib:c' _ ¢
al kynyl, C -C cycloal kyl, C]-C hal oal kyl, aral kyl,
aryl , het er oarylz, heteroaryl al kyl, or allyl, of R10
and R toggsher Risi th R3 R

-
P
-
-
-
-

R4 R4
NR? NR'
R5 R7b R5 R7b
7
R6 RSb R8a R7a | R6 R8b RBa R7a
Ia Ib

wherein:

R'is H or C;-Cs alkyl,

R? is C;-Cs alkyl, -CH,-0-(C;-C; alkyl), C(0)O-(C;-Cs alkyl), -C(O)NH-(C;-C;s alkyl), OH, C;-
C, haloalkyl, or CH,OH;

R3,RY, R®, and R® are each, independently, H, halo, C,-Cs alkyl, C,-Cs alkenyl, C,-Cg alkynyl,
Cs-C; cycloalkyl, C,-Cg haloalkyl, hydroxy, mercapto, OR’, SR?, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl,
C(O)NH-alkyl, hydroxyalkyl, NRPRY, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl

and heteroaryl can be substituted with one or more substituents selected from C;-Cs alkyl, halo, C;-Cy
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e

the N atomto which they are attached forma
heterocyclic ring; conprising: contacting said mxture
~Waoosongounds wWith a chiral resolving acid to POI/ms2004/019279

..........

haloaq;@n faad alk@@pd;m“ra.gd &eiodetheIviith 0 atGid 16 WhHUIRIRYYEkSattal¥RE F M 5- or 6-
aid chi SOl vi ng) acid conprises substantially one

mempgr hptergpyey ﬁﬁ‘?g i PP EAYEt ati ng said chiral resol ving
acRY asER® Sre@fichs Ridehea@iER U dslo, &8yl 4,105 alkegilld,idi@ikynyl, Cs-C,

evecBliy Ot e, BararTof st CTarlety brohd el GlOnILalin. o

hydrok§€licyTEdr IRGthn@ R "Cho gétiier 294 thehaiben Momas Fhish e brera&&mbd/fonﬁ a Cs-Cy
idis tartaric acid. 292. The.nmet hod of claim 290

cycl lr%‘?‘ﬁ”sal d tartaric acid is LA(+)-tartaric acid.
29R% anldre® afetemqmaépeﬁdieaﬂyprz f8lo v\ &I iK1, $RIC) alRE Iaglds atkenyl, C5-C;

oL D e SL A5, P ALt S o

hydro9dlkyl, T & et RS tto geftheg bvith e 2@ombierh & WhlcRﬁ*le%r greGttached form a C;-C;
k CH-O(C-Calkyl), (OO (C-C alkyl),
cyc“’g]&@f%&(c Calkyl), OH or CHOH R3 and R6 are each
H; RR4 Hao dCRikdS @ -@atienyli ogemmsant:h-m cydloatkgtl, @,-CChalalkyl, aralkyl,

al oal al koxyal kyl', NHR10, NR
aryl, %ﬁoar%{k%/ﬁtem%%%ér%lﬁl wherein said aryl can be
sukS tnd R e@ exdhi detendently, }M} clwp slkylf 0p0¢ eﬂk@@l ecte ailkﬁﬂy@ m3-c7
oa

evelofP e Hosbth sy a5 SRRy Sebreap (Dbt ROty BOR' togster with

the Ntaydon ®uidsdhi theyeund sitasieddderirertheti@miitainggen and C - C al kyl ;
ar. R4 and R5 together with the atons to which they are
COmMPH{&ched form a 5- or 6-nenber heterocyclic ring

h monmglrxgmad atigtoge ochdnﬁpolulncR with adhirsl rééo}vﬁagac{ﬁycb fo(;ﬁ chng reBolvmg acid
en

salts c%réalglc?(twoun@ A/ rgllnlgglﬂﬁFlral 8531&1%% g(fl gc?rg%ﬂses Sélﬁ{}):lmnal y one s’ceremsomer and
hefredipdatiyg saidashirhlkydolvinpeicrsalarof kad bayonds, @hdryih the resulting precipitate

s eneBh TR Gl Ri bebeioeubiont ol i & bt o o

derivative (B) if Ris Hand Ris other than H then
.t her R2 are

e fwreth%ff& #33 Vﬁref%ﬁldﬁklr§1§288lﬁngﬁﬁﬂmﬁﬁ?ﬂwdm1

and
292.  The method of claim 290 wherein said tartaric acid is L-(+)-tartaric acid.

293.  The method of claim 290 wherein said precipitate is enriched in the tartaric acid salt form of said

compound of Formula Ia or said compound of Formula Ib.

294.  The method of claim 290 wherein:

R? is C,-C; alkyl, -CH,-O-(C;-Cs alkyl), C(O)O-(C;-Cs alkyl), -C(O)NH-(C,-C; alkyl), OH, or
CH,OH;

R? and RS are each H;

R*and R’ are each, independently, H, halo, C;-Cs haloalkyl, hydroxy, OR®, SR?, alkoxyalkyl,
NHR', NR'R", aryl, or heteroaryl, wherein said aryl can be substituted with up to two substituents
selected from C;-Cs alkyl, halo, C;-Cg haloalkyl, and alkoxy, and said heteroaryl can be optionally
substituted with up to two substituents selected from halogen and C;-C; alkyl; or R* and R® together with
the atoms to which they are attached form a 5- or 6-member heterocyclic ring having one O atom;

R™is H;
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(D if R1 and R2 are nethyl and RS is H then R4 is
not i m dazolyl, substituted im dazolyl, or an
W0 pdodarale derivative, 295. The nethod of cl ai PCR082004/019279

V‘h@"ﬁ'}fbr@%dgﬁlkglpt hyl, ethyl, n-propyl, or isopropyl.
gg The, met hod of cI aim 294 wher ei n R2 | s net hyl .

amtRe’ eeasbdl @1d cl ai m 294 wherein R4 is O, Br,

héﬂmﬁid@‘ are gc::h’m(ﬁelﬁbrg@ﬁ‘tﬁnﬁ Cg £lldi13®1Yd38, all&ﬁfllr 0l-¥l haloalkyl, aéyl , heteroaryl,
rzo3{ or 1 m dazol The nmet hod of claim?2

aralk}\}ﬁ)@iiegaﬁz yliosalyyl; 299, The rret hod of clai m294 wherein
RyrdvideiBiahoxy, et hoxy N- pr opoxy, i Sopropoxy,
aII | ox t hi ophen f ur anyl rrolyl pyrazo
s 61515 e e s Haibartsp o bt e or o tiazol
derwagp@l onal |y substltut ed by one or nore halo or nethyl

sai d_phenyl 0 |onall% substltutedsvmth up to
t\ﬂB) subkRi tsﬁ'é"ﬁldsR s’élo t ban Hy BeR reithes Ry pey K’ cappbe B

hqbpal Kml, anb RP fre @ﬂm ah&RX¥ H BO0R* id h& Nﬂilh@deRfoRm Am
4 wher g IS 301., . The nethod of cla
MQ} ei it R F@zdﬁsar@me@y}ipr@}ﬁ is Hethen ]blf pot l@dg;qbs}i s)ubst@tggl imidazolyl, or
an imid@&oRAdekydtiveor CH OH, R, R4, R, and R6 are each,
i ndependently, H, halo, C C al kyI , C -C hal oal kyI :
hydroxy, NH , CN, or NO; and 7a 8a 8b JJ. provided

295. t kb imefhbl oF 1A 252 wihSrefar IC il I, eth 1Cor-iopRipkty | ) |
or Cﬁem ot hen R3 ang R61are %oet}t}?c_)ﬂi%r% z;;l}dp( Ip? when

R2 is CH, then R3, R4, and R6 are each Hand is not H

296. 0'Thb§@ﬂl6@@ﬁ’dl&ll%@34 wﬁ&%ln@tlbﬁ&hﬂf claim 290 wherein R
R, R, andR are each H 30 . The nethod of cl ai m290

wherein R3 and R6 are each H 3 04. The met hod of

297. ClTab MeR9 oEMEIN wWiaeinB,is €1 Br, ReloAks, @@cmlogﬁél 1, Fi@nyl, pyrrolyl,
thad,. of claim290 wherein R4 is halo ‘F

pyrazoiyly pJRiBEOld} ai m 290 wherein R4 is . 307. The nethod
of claim 290 wherein R is C C alkyl. 308. The net hod

claim 2 ein R2,.s methyl. 309. The nethod of
8. cI Tap meﬁh%oeﬁaéwégﬁ wigrejndk’ i CL

299.  The method of claim 294 wherein R® is methoxy, ethoxy, n-propoxy, isopropoxy, allyloxy,
thiophenyl, furanyl, pyrrolyl, pyrazolyl, imidazolyl, or phenyl, wherein said imidazolyl is optionally
substituted by one or more halo or methyl and said phenyl is optionally substituted with up to two
substituents selected from C;-Cs alkyl, C;-Cg haloalkyl, halo, and alkoxy.

300. The method of claim 294 wherein R’ is H.

301.  The method of claim 290 wherein:

R%is C-C,4 alkyl, -CH,-O-(C;-C, alkyl), C,-C, haloalkyl, or CH,OH;

R?, R, R®, and R® are each, independently, H, halo, C;-C, alkyl, C;-C, haloalkyl, hydroxy, NH.,,
CN, or NO,; and

R™,R™, R® and R® are each H; (

provided that:

§3)) when R? is C;-C4 alkyl, -CH,-O-(C;-C; alkyl), or CH,OH, then R® and R® are not both H;
and , ‘

6] when R? is CHj, then R?, R?, and R® are each H and R® is not H or isopropyl.
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310. The nmethod of claim?290 wherein RLis Hor CC
alkyl, RRis C-Calkyl, RBis H R4 is halo, RS is H,
wR2008/017R is H R7’7b is H R .is H and R>Sb iBCHUSZh€019279
302. ”%Q&@th% oﬁélﬁn%g%ﬂer@ﬂ@fekw ﬁ@h dna RF arR0ch 51 VB, R3 i's
a, H REisH RisH Ris H Ris H,
and R |s H. 312 The nmet hod of claim 290 wherein said
303. q*gsﬂl%b gfdlamczz@a%&@mq@tanmﬁeé&h‘fﬁnt conpri sing
ut ano 313. The nmethod of claim?290 wherein said
contacting is carried out in a solvent conprising
304. 2G8E BRfod 3idaimA96 AHBEMTE, ©F afat @chdr. or Ilia: R2 R3
RANRI'RR5 7/a 8b8a F RBb’\ 8a 6 Il Ilia or salt form
thereof, wherein: Rs Hor CG-Calkyl;R2 's "CCH -CKC
305, (fh@ln‘ébﬁba ofcﬁXnQ)z% %r@n%iﬂé’ﬁa)o -C(OQ NH-- (CC al kyl),
hal oal kyl , or R, R4, R, and R6 are
each [ ndependent I y, H, haI o C-Calkyl, C-C
306. alKERWhod 6F 1fimabl ¥Akin IGis &, cycl oal kyl, C -C
hal oal kyl , hydroxy, nercapto,. OR9, SR9, al koxyal kyl,
C(O-alkyl, C(OOalkyl, C(ONHalkyl, hydroxyal kyl,
307. NFEhB&éeho&?Bkclemeo Qﬁ&@m{?y&d:p@)d{w, aryl, or
het eroaryl, wherein said aryl and heteroaryl can be
substituted with one or more substituents sel ected
308. T TR MEmo&odikidil200 Batein KCis keth@l 0al kyl, and al koxy; or
R4 and R5 together with the atons to whi ch they are
attached forma 5- or 6- nenber heterocyclic ring
309. h%éﬁﬁth@@@f@élﬂ%o%ha@ﬂll&me each, independently, H,
halo, C -C alkyl, C -C al kenyl, CCaIkynyI Cc-C
cycl oal kyl C C hal oal kyl, al koxyal kyl, hydr oxy,

310, O nlnkY bf 1 OOwabkiIr! 1660 &AL R? i€,-C, alkyl, R? is H, R* is halo, R®
is H, R®is H, R™ is H, R" is H, R* is H, and R® is H.

1

311.  The method of claim 290 wherein R' is H, R? is Me, R® is H, R* is CL, R® is H, R®is H, R is H,
R™is H, R®is H, and R® is H.

312.  The method of claim 290 wherein said contacting is carried out in a solvent comprising t-butanol.
313.  The method of claim 290 wherein said contacting is carried out in a solvent comprising acetone.

314. A compound of Formula II or IIla:

R2 R3

R3 o

R4 R4
R7b R7a
NR! )
R
RS R R° NR1/\r
8b 7a 8b 8a
Re R Rsa R RG R R L .
II IIla

or salt form thereof,
wherein:

R' is H or C;-C; alkyl;
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hydr oxyal kyl, or R and R together with the carbon atom
to which they are attached forma C -C cycl oal kyl
. Warosp191R and R are each, independently, H habGT/U2004019279

alﬁzy cl-é% AG1 abh?ioxba-cﬁnk@,«ﬂ(&)@wctl»cs%gzygj {i{égmﬂ(@ydx alyl), OH, C;-

¥I koxyal k hydr oxy,
C4hal€3’\”9)1£9fé3}k9 C(O) NH- al kyl, or hydroxyal kyl, or R and R

t@@ek‘h ag, %41@ aw@aclc %{d@ﬂ{ﬁd&ﬁ nHtlﬁldl\f@ |-efar eczz @Jaﬂfkenyl C,-Cs alkynyl,
attached form a - -C

C5-Cr gyqlgalkyL €= Cchamlléﬂwydm@w@r%apr@ﬁxﬁg gp’l@ &311811{%(%]@1 6(0)0-alkyl,

C(O)NHealt, H?dr&bﬁzlalakylaf\lﬁ'okw CNQ{I@ het&%&ﬁ!&gﬁy hryl, or heteroaryl wherein said aryl
heteroarglal , 'yl ; are each

and hqtespralecan emqbyltutﬂi W@ Ql‘@ ogm@yq subgtituegts gplkcé@%,ﬁrom er- CCalkyl halo, C;-Cs
haloal@lk%méikoxyc ot R A 6Hett¥s withihe Qc%mg@d WRLKky ard bdckad form a 5-or 6-

heteroaryl heteroaryl al kyl, or allyl, or
membﬁﬂtﬁ%@”@d@@thﬁ‘é‘ﬂg?ﬁe@a@ﬁe N atom to which t hey are

atx&’%ﬁ&r@b Jr%m andas&ﬁe&%yﬁl Ha‘l‘o g?alkﬁndz-@ dll&nﬂab%lcg alkynyl, C5-C;

cycloall@é@ ﬁi}/ h@],oallqﬁlqugy?l}éyl lgdrcgiy(gl(%agcyk@(/é)oaiﬂw'l C@NH-a){kyl or

hydrokﬁt@r QAR Y lan®R® o g0t vifathé yarl%ﬁkh%ﬁﬁ {ouii8ch thyy @a&taeﬁedwa Cs-C;
, cyano, nitro, C-Calkyl, C-C haloalkyl, C-C

cycloa&wss@y? or G -C hal oal koxy: and R is OpC al kyl. The

c @{ﬁ%bl 'Rd" é?é ea‘éh élh éﬂié‘ntwhﬁflﬁlw C;- B;am &- C&ll&hﬁiﬂl}’bz -Cg &knyl, C5-C;
| O (C - -C_al kﬁwﬁ ‘?é)
eyelosgs s el Al 91 ot G+l b CAEh kg GUPHepl o

hyd ERERT hmfea%gmw Htbthe Erbdhcakdh toGrtrich the)l @Atieihed form a Cs-C
yro}%rag(lryoxy C allkoxilal kyl , NI9|R iO %IJR R11, ar())/rlrml 7

°y°1°aé1?y Béter oaryl, wherein said aryI can be substituted
\MRPli‘s HIR:J(Q atlé:w CSlah sl iy @NICS 2&§hBALAT, dybleak@ ¢l aK)\Aikfyl aralkyl,

C - C hal oal kyI and al koxy, and sai d heteroary
aryl, héfﬁ’f?a’é’é hstsroreielptyr slbst it uted with up to two

S wsetnuweﬂé Sach qh@getrﬁslmfyr Hrtclt@g 2R, mlmglkgnylcéla(tgj‘aﬂynylocyQ

R5 together with the atoms to_ which the

cycloagfytl ggﬁ‘éé}alp%l aqalkyl, g5yl, betereatylehetqparyplkyl %qqllgl 21 gand R11 together with

theNstaMIt@g/hfeﬁﬁle%@rwaoﬁed ﬁmhla hBtedoydic Bihg; GndC alkyl; R and R
are each H and R10 and R11 are each, inde endently, C

& lahaéwhydrexx,él 55 Rkpph Cr-65 Bisalkaion Sty pey gy fOSOAR, or
-Osi(logt eroaryl

R is C;-C; alkyl, aryl, or heteroaryl each optionally substituted by one or more halo, cyano, nitro,
C;-C4 alkyl, C;-C4 haloalkyl, C;-Cy4 alkoxy, or C;-C, haloalkoxy; and
R’ is C;-Cg alkyl.

315. The coﬁlpound of claim 314 wherein:

R? is C;-C alkyl, -CH,-0-(C;-C; alkyl), C(0)O-(C,-Cs alkyl), -C(O)NH-(C;-C; alkyl), OH, or
CH,OH;

R? and R° are each H;

R* and R’ are each, independently, H, ‘halo, C;-C; haloalkyl, hydroxy, OR’, SR, alkoxyalkyl,
NHRY, NRIRY, aryl, or heteroaryl, wherein said aryl can be substituted with up to two substituents
selected from C;-C; alkyl, halo, C;-Cg haloalkyl, and alkoxy, and said heteroaryl can be optionally
substituted with up to two substituents selected from halogen and C;-C; alkyl; or R* and R’ together with
the atoms to which they are attached form a 5- or 6-member heterocyclic ring having one O atom;

R7‘i is H;

R is H or C;-Cq alkyl;
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aral kyl, heteroarylal kyl, or allyl; provided that: (A)
if R is nethyl and R4 is H then R5 is not thiazole,
wansoidioe ed thiazole or a thiazole derivativepCl/By2004/019279
RRSSarJdI@“QeBadh% gtl(her than H then neither R4 nor R5
C and RS is
trﬁs" arttzR @r(e ﬁ?)tﬂh ln#muﬂeétlw ﬁRCF&I!Eyl Qn@s qlbm £1 ﬁih?alnaétwrbzryl heteroaryl,
aralky@MReFRRMylaRdigte is H then R4 is not imdazolyl,
substituted i mdazolyl, or an imdazole derlvatlve
3Peovideddhasiorpound of clai m 315 wherein R2 is methyl
et@yl . iPRPEL ARWY] arfdR iSRRGV lis no? %Zazo-ghﬁb&ﬁﬁfp@fﬁﬁ%l@hr a thiazole
claim 315 wheréin R2 i's methyl. 318. The conpound of
derivativgsi m 315 wherein R4 is O, Br, haloal kyl, CF ,

t kispph qnwa is Ift uﬁ@m ts,otteyma@hythen wthaqalntst R’ G be H;
i m dazol he conpound of ¢l ai mwherein, Eﬁ

c1<C)320fK I%@f?p@ftt%aatl js&l heRels aptNHR pr

ethPXy ,if R- a0 @¥eYmethyd ORI FPAOKYtherPR1 ¥ h@t)iﬂlidakélyloﬂm&ﬁﬁ’tbd 1m1dazoly1 or
furanyl pyrrolyl pyrazolyl, imdazolyl, or phenyl,

an imigpzolederivatiyed |ntdazolyl i's optlonally substi t ut ed by
one or nore halo or nethyl and said phenyl is
optional |y substituted with up to two substituents
316. 5 dihg cprappund ghelem 3t5 ayhgipin R” eleethﬁt BBy propedrdsopeory-
al koxy. 321. The conpound of claim 315 wherein R5 is
H._ 322. The conpound of cl,aim 314 wherein: R2 is C-C
317. |Thg compenpd Otyltue g wheweip R’ s methylhal oal kyl, or CH OH. R
, R4 R, and R6 are each |ndependently, H, han C C
, C C hal oal k
T#Qe corm)oung Aeclampl Wélgl‘&ﬁ lﬁ is %l, By pal@@}kxlh(élf 3 th(qg51elwh @Haqgg pyrrolyl,
pyrazél§1 b ifaidaliyl , -CH -O-(C -C alkyl), or CH O4, then R3
and R6 are not both H, and (1) when R2 is CH, then
R3, R4, and R6 are each Hand R5 is not H or

319. | JOPESRYJund 323aimBN& wheeRQURdCIof cl ai m 322 wherein R,
R, R, and R are each H. 324. The conpound of claim

322 wherein R3 and R6 are each H.
320.  The compound of claim 315 wherein R’ is methoxy, ethoxy, n-propoxy, isopropoxy, allyloxy,

thiophenyl, furanyl, pyrrolyl, pyrazolyl, imidazolyl, or phenyl, wherein said imidazolyl is optionally
substituted by one or more halo or methyl and said phenyl is optionally substituted with up to two
substituents selected from C;-Cjs alkyl, C;-Cs haloalkyl, halo, and alkoxy.

321.  The compound of claim 315 wherein R’ is H.

322.  The compound of claim 314 wherein:

R? is C;-C; alkyl, -CH,-O-(C-C4 alkyl), C-Cy haloalkyl, or CH,OH;

R3, RY R’, and R® are each, independently, H, halo, C,-C, alkyl, C;-C, haloalkyl, hydroxy, NH,,
CN, or NO,; and

R™,R™, R*, and R® are each H;

provided that:

430) when R? is C;-Cy alkyl, -CH,-O-(C;-C; alkyl), or CH,OH, then R? and R® are not both H;
and

4)) when R? is CHj, then R?, R?, and R® are each H and R? is not H or isopropyl.

323.  The compound of claim 322 wherein R’ R, R*, and R¥® are each H.
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325. The conpound of claim 322 wherein R3, R5, and R6
are each H 326. The conpound of claim 322 wherein R4

WO g00kalw79 327.. The conmpound of cl ai m 322 wher ePeT/B2004019279
328. The conpound of claim 322 wherein R2 is C]-C

a.
al | . 329. .The ound,_pf clsai m wherein R2 is
324. ne'tfgeyyﬁompglg'ac’fﬁ'%lén o) e{mleoq:ndg?‘ P42 wherein RL is
H. 3 The conpound of claimwherein R, R, R, and R
arg each H 2. e .conpound of glaim 314 wherein R3
325. S Ehegdilodi ol fim PSS RIRRLRE R R EARewh IE) i m 314
wherein R3, R5, and R6 are each H 334. The conpound
of wcl aim 314 .wherejn .R4.is,.hal o. 335. The conpound of
326. clgqeﬁwoﬁp%’é%w‘ Zi%he@m.ﬁs‘%@a.lo'The conpound of claim4
wherein R2 is al kyl. 337. The conmpound of claim 314

327. mﬁ{e%mptﬁldgogclgﬁ%&he%3 46% conpound of cl-ai m 314

wher el n ound of claim 314
wherein RLis Hor CJ]-Calkyl, R2is C-Calkyl, R3is

H-— R4 i I .R5, LS H, . A iis H Ris H R
(328 H,Thgégl&%uiqgOﬁflalg%&.bs"ufqﬁ%m?gﬁ%éﬁﬁhal I'Scl aim I3?4 V\,herleisn
RLisH Ris M, RBisH RMisd, RBisH R6is
H, ' ' R.is. H,. is H 3 A chiral
. Mt B baal e b BT 5 0 S e

resol ving of Forrmula la or
Ib:R5 R5 R6 R6 la Ib wherein: RLis Hor C-C al kyl;

' - (] yans -O-(C -C alkyl), C(OO(C-C
330. 5%&%?32%0-“@%%(3&2%‘3%“ SH"on, C 2 ¢ hal oal kyl, or
CHOH R, R4, R, and R6 are each, independently, H,

h : | €2 C alkenyl . C «Cpal kynyl | C -C
1. e s St ey TN B g e b, oo,

SR9, al koxyal kyl, C(O-al kyl, C(O O al kyl,
|.Kyls R NO ,
332 ﬁg?éérggghﬁ%%gqcﬁ%%gﬁgﬁé%mg h‘i‘#eﬂ?eatr%%afé:ﬁ} wherei n said

|
333. atfze compound of claim 314 wherein R?, R®, and R® are each H.
334, The compound of claim 314 wherein R* is halo.
335.  The compound of claim 314 wherein R* is Cl.
336.  The compound of claim 314 wherein R? is C;-C, alkyl.
337.  The compound of claim 314 wherein R? is methyl.

338.  The compound of claim 314 wherein R! is H.

339.  The compound of claim 314 wherein R! is H or C-C, alkyl, R* is C1-C4 alkyl, R? is H, R* is halo
R’isH,R®is H, R™is H, R™ is H, R® is H, and R® is H.

H

340.  The compound of claim 314 wherein R' is H, R* is Me, R® is H, R* is Cl, R® is H, R® is H, R" is
H, R™ is H, R* is H, and R® is H.

341. A chiral resolving acid salt of a compound of Formula Ia or Ib:
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and heteroaryl can be substituted with one or nore
substituents selected fromC -C alkyl, halo, C-C

,,,,, whadosmldyd ., and al koxy; or R4 and R5 toget her BET/0S1004019279
atons to whi ch they are attached forma 5- or 6-
menber heterocyglic ring having one atom R and R are

each, indgpendertly, H, hal o, C -C alkylgs C -

al kenyl , -C al ‘-gynyl C -C cycl oal kyl

hal al koxya I, hydr oxy, [g,(O) aI

( ‘l\O)NHa kyl, or hydfoxya \ R
togeth E atomto whi( 1
attach Vel oal kyI gr oup NR
eac P | o,

al lfgnyl 7 - C a bé C cycl o%% kyl , R7P
hal oal kyI al kg I kylh7a hydroxy, C(O) - aI R7a
(O O al kif, E(O) RE: alﬁ< or hydroxyal r stand

toget her withrijhe carbon atomto whi ch they
attached forma C -C cycl oal kyl group; RO is H, Cc-C
wherelt:yy| - C -C alkenyl, C C alkynyl, C -C cycloalkyl, C

CthéiHQﬁbl&MLalkﬁr al kyI aryl, heteroaryl,
het,er oaryl al k or_ al lﬁffﬁ and R10 and RL1 are each,
y

i rtldpentretior y F—'|O Er-Cealiy Ry O)@(CieCetlidayF(ONNF(E1-Cs alkeyl), OH, C;-
Cy hal@b] n<yrIcH2@H~C cycl oal kyl, C -C hal oal kyl, ar al kyl ,
ateroaryl, heter oaryl al kyl, or al I , or R10

R t%geeoh% ek idraereRtbiorh R, GhCe hlkrthyCeﬁﬂ@nyl Cy-Cy alkynyl,
c3-c7@f¢1@emty¢d: fcgnamo@lkﬂeﬁﬂf&;w@érba?pur ORY; SR3AAkoxy4] Isua(‘dg fk}rl C(0)O-alkyl,

ereln, . saq |satartar|c ac

sal
C(O)W‘S{ky}rh@f%’%(ﬁlﬂ(ylomc Far ﬁN 311@2, \hﬁeﬁo@ic}?aﬂql aryl. ar hmrp@ylawh@iem said aryl

and hét&oahyl(ctﬂ bé @ib&tﬁﬁtbd:wﬁﬁb&d k4 substituents selectdd fromh C;- -
ke s kO G i 0

haloal oo R R oot wth e plemas wighabey e atched form a 5 o 6-

memb@ﬂ{%lﬂdlc(}fng[ﬁﬁﬁﬁg’b&(batoﬁ)ﬁ a conpound of For mul a Ib.
g salt of claim 341 wherein: R2is - C al kyl,

a“é}R( @re gecly|ipdgpgndertlyFldiaiorCi-€ lkldy$yCs all@(lﬂ) R4 @m@i Cs-C
cycloaaﬂymw e ﬁ?ﬁhlkﬂd?r? al%g%li B%roﬁ? Cb(B? a@(&ﬁc haﬂldrl rﬁ@ﬁﬁ%@? or
enden a
h-‘/dm’ﬁg?ﬁ?/lea G?QSR %ﬁg erdwré’oth%ﬂﬂvewatommwhm thqsamrqaaﬁaclmd@rm a C3-C;
cycloaliyl Qx@tqﬁ;r oaryl, wherein said aryl can be substitut ed
ng1 H%Sbto t\gﬁ) substituents selected fromC -C al ky
gn age it dnflepsprentlyntd, hajox Gx (s allf Casriatiendt @q-@aq‘HWnyl Cs-Cy
cycloaﬂﬁiﬂ di’-@g a@baIRN Adlkoky Sk Sﬁrykﬁob& e oVhiich, QR)C?anIE}WCC(O&NH-aIk 1, or
ituents selected from hal ogen an 8r
hydro*gg& g lggalfdo% e{olg%tpervwlfhﬁhe carbon atom to which they are attached form a Cs-C,
cycloalkyl group;
R’isH, C1-Cs alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C5-C; cycloalkyl, C;-Cs haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; and
R and R" are each, independently, H, C;-Cs alkyl, C;-C alkenyl, C,-C; alkynyl, C5-Cs
cycloalkyl, C;-Cs haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R'® and R"! together with

the N atom to which they are attached form a heterocyclic ring.
342,  The salt of claim 341 wherein said salt is a tartaric acid salt.

343.  The salt of claim 342 wherein said tartaric acid is L-(+)-tartaric acid.
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the atons to which they are attached forma 5- or
6- menber heterocycl ic ring having one atomm Ris H R
wo soostoon 7 - C al kyl ;. R n are each ; and R10 anBCRIS2084/€19279

W Haga it i

344, eaﬁﬁ’sallt m@d,@mlér)ém shill 548 @b KaHaric Seig Satdk k Scﬂﬂﬂoxun@oﬂ%rmula laora

hal oal kyl, aryl, heteroaryl, aralkyl, heteroarylalk
compgyndgf Fgfmul Poovi ded that: (A) if R2is methyl and R4 |s

H then R5 is not thiazole, substituted thiazole or a

thi azol e derivative; (B) if Ris Hand Ris other than
345. HTlteWélhoﬁ?éf’rl@ﬁé}WMelﬁor R5 can be H (C) if Rl and R2

arg 1§T§; h}/élkyla@@h BB sz'ﬁ'lkSrB (Cﬁcpﬁféyli\lfﬁﬁ%ﬁr(cl\la Bkyl), OH, or

and (D) 1f are rre and
CHOH not i i dazol yI substi t ut ed i m dazolyl, or an
I n’dad RF eredsdhir¥at i ve. 345. The salt of cl ai m 341
wher ei n; R is C - Cal¥1 -CH -0 (C -C al ky -C
hat g pqulre eggh, 1E§lqp@c]entp halo, G Cs halﬁ@]k)phdlygméy hSR alkoxyalkyl,

NHR]|0 rN’I@'pI@'m C&%ﬂ tdr Yleteﬂdaryh Wh@rem@aﬂi L:zh]yﬂea su@tltu@dhﬁjth%l t§ o substituents

selectpq v oy MRS s heloally pmkony. aps i eBeranc gk gptionaly
substlﬁftecgfltlgﬂ to ?\b@ﬁlb%&ﬁ@el%aﬁﬁ&n RAbgRAhNCE zﬁk‘ﬂ c(rlR)4 ai’l‘@ﬁﬂtogether with

and R6 are eac

the at?fai tOPV}B“rh q‘%’c?ﬁ"r %ﬁﬂghed fcga’ea 5-Ph 6-meiber llﬁ’Fer‘t"iY‘éHcrﬁf@MVlm e afom;
RR7=*{3H R, andR are eachH. 347 The salt of claim 341

wherein R3 and R6 are each H.. ' wonn
348, isthe el ¢l ai m 341 vvhere| n Rand R are each H

3482 anlile® §akdch ©f agd ai m 341 wherein R4 is halo. 350
Theg, sal t,, of claim 341 wherein R4 is C. 3 The

clRi # ﬁ 1ar§\ﬁ2é:p,elpqippgglept§/ e Cealgylk91 -Cs alkenyl, C;-Cs haloalkyl aryl heteroaryl,
aralkyl, heteroarylalkyl, or allyl;

provided that:

(A) if R? is methyl and R* is H, then R’ is not thiazole, substituted thiazole or a thiazole
derivative; '

3B) if R™ is H and R" is other than H, then neither R* nor R® can be H;

(®) if R! and R? are methyl, and R is H then R* is not NHR'® or NR'*R'"; and

D) if R! and R? are methyl and R® is H, then R* is not imidazolyl, substituted imidazolyl, or

an imidazole derivative.

345.  The salt of claim 341 wherein:

R?is C;-C4 alkyl, -CH,-O~(C;-C, alkyl), C;-C; haloalkyl, or CH,OH;

R*,R%, R®, and R%are each, independently, H, halo, C,-C, alkyl, C,-C, haloalkyl, hydroxy, NH,,
CN, or NO,; and

R™,R™, R*, and R® are each H;

provided that:

(H)  whenR*is C;-C, alkyl, -CH,-O~(C;-C, alkyl), or CH,OH, then R® and R® are not both H;
and

@ when R? is CHj, then R®, R*, and R are each H and R is not H or isopropyl.

346.  The salt of claim 341 wherein R, R”, R®, and R® are each H.

347.  The salt of claim 341 wherein R* and R® are each H.
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352. The salt of claim 341 wherein R2 is nethyl. 353.
The salt of claim341 wherein RL is H 354. The salt
~W@pooshogiim 341 wherein RL is Hor C-C alkyl, RXCT/ESI004/@9279
al kyl" ™ B8 "i's "1 "84 i"s halo, RS is H R6is H Ris H,
Ris H, RIS H and Ris H 355 The salt of claim341
348. WHRhestlhofidaitn 4 Hwheroin RS, RVpand iR areseafh HRA is O, R5 is H
R6isH RisH RisH RisH and Ris H 356. A
conposition conprising at |east one salt of claim341.
349. 35Fhe sathef cdamdék whrein Rofs heloai m 356 wherei n sai d
conposition conprises said salt formof a conpound of
Formula la and said salt formof a conpound of Fornula
350. | Lhewtibpflaimd4l whaeimBosiGli on is enriched in one of
either said salt formof a conpound of Formula la or
said salt formof a conpound of Formula I'b. 358. A
351. prﬁa@édéoﬁcdﬂiméﬂbwb‘rﬂﬂﬂ& # @dnpduhd of Formula V: R2 R5
R6 V or salt thereof, wherein: RLis Hor C-C al kyl;
R2 is C-Calk CH, - O(C-Calkyl), C(OO(CC
352. alThgisylt oﬁcta(h@)m{wb@m@ By, or C -C haloalkyl; R,
R4, R, and R6 are each, independently, H halo, CC
al kyl -C al kenyl , C -C al kynyl, C -C cycloal kyl,
353. c@eﬁdmfeﬂlawlﬂl W?@?lé%ylsﬂﬁg al koxyal kyl , C(O) -al kyl
C(O O al kyl, C(O NH al kyl, hydroxyal kyl, NR Rll CN,

NO , heterocycloalk |, aryl, or hetgroané/ grein .
354. sglibg S@ltyﬂclaaﬁé‘lh@b@%&r #H erafh Geallgil s ds ¢ 1% fis F' is halo, R’ is

H, RWJH@H%}?W%EHW‘@W}? an@hkegigd fromalkyl, halo, C-C
- haloal kyl’, and’ al koxy; or R4 and R5 together with the

atons to which they are attached forma 5- or 6-nenber

355. NefREACYCHAif 341 REerBAR! RAL RAG lﬁE q{ﬂlsﬁ I@‘HQCRRa[sfH *Ra%‘ﬁ R7a is H, R™ i
|ndepend8§ntly, H, halo, C Calkyl, C-C alkenyl’,

R*GF Ky AR 8H.C cycl oal kyl, C C hal oal kyl, al koxyal kyI ,

hydroxy, C(O) -al kyl, C(O)Oal kyl, C(O NH al kyl, or

hydr oxyal kyl, or R and R together with the carbon atom
356. t g\ etimRORItioh egREIs e at least pnedak ofglaim 3¢ C

357.  The composition of claim 356 wherein said composition comprises said salt form of a compound
of Formula Ia and said salt form of a compound of Formula Ib, wherein said composition is enriched in

one of either said salt form of a compound of Formula Ja or said salt form of a compound of Formula Ib.

358. A process for preparing a compound of Formula V:

2
R3 R

NR?

R5

or salt thereof,
wherein:
R'is H or C;-Cs alkyl;
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cycl oal kyl group; RO is H C-Calkyl, C-C alkenyl, C
C al kynyl, C -C cycloal kyl, C C hal oal kyl, aral kyl,
waeyk/o1hes er oaryl , heteroaryl al kyl, or allyl; pemURDO4/019279
a 1 J(C L -C -
o PRSI0 ANSBRINADI St ok R B-cfton, orcic
haloaligyly| kyI aryl, het eroaryl, het eroaryl al kyl , or aI I yI
or 3Ri{© I@annﬂ&arg Qﬂﬁt E@eﬁ)eﬁ%ﬁtt& Hhﬁdl(NCatCO mkgpc 'Qﬂenﬁzf‘@ycs alkynyl,

are’at'tacdhed forma ero |cr|n Fisin

Cs-&ﬂéd@@k}ﬁgclsprd@beﬂﬁmhUY@‘PXYF@RHB]kQXM@Ikyl Q@Omlcﬁsc@@% K Cé@)NH-alky]l,
hydro§9411§rl tﬂ’[@”l@m@\i “N@z, RkdloSdodiBy1 hfi‘ifloorq{ete% Pean &id drst afd heteroaryl

het éroaryl ‘each opti'on a

can b%ﬂlbgtwtﬁ‘il’ﬂé@ Otgﬁrmpée tbstifgpnts Sﬁaqt%ﬂ freny &6 alkyly liiaéo Cgfs joalkyl, and
alkoxﬁI K XH andF tgégtﬁ%?kvgﬁ‘ H@é{o'ms Gl wvhith Bl 8 ttacBEd folr &4- or 6-member
al oaflf(oxy wth a cyclizing reagent for a tine and
heterqgpielisring baving onsridatemi t abl e for f or i ng sai d compound of
FQ{SH&qu(S are @é:% ma-é}@ndaﬁt%p ﬁsﬁal@fc @é alk @? %xréﬂ'l?&"yﬁ'cn LC§ 91'1(91 fyl Cs-Cy

clizing rea?ent IS a Lew s aci rocess o
excloghot G GG Ioniat sty hyob, SO 4GOIR-slng AIONFLA, or
hydro®alyl, T)P REDLHAR®SS, %?ﬁlfer &lt@ihgbé?ﬁ& M Eo‘%ﬁlcl?ﬁleﬁar% %ﬁ'&héﬂgmﬁ 8 C3-C;
carried out in the presence of a non-polar solvent

cycloalkyl grqupp 1| | ,1' | , |1 " 362. The process of cl a| m
358 ié’\ﬁe@e@ nall?@ @l ¢ %ﬁ&ﬁ}llr@ ¢g§1ll&ﬁ§lrt &@foafkf/‘l th@g haloalkyl, aralkyl,
presence o , di'chl'or obeénzene. 363. The process #

aryl, heteagapy 35 regndallsylrorgllylgandeact i ng is carri ed out at an
elevalad! 4,8 TRG! AldMeRienBOf, CTb§alg;FIO@Fé85all&“n ICJ:?‘CQAI}%%?I C3-C;

wher ei n saldreactln IS carri e [a Urﬁ

cyclogiletlyfecles halpelkyl. aptivh h‘bfl agferqeryh befercarylafis], orrﬂbzl F BC @adRofogether with
the N Q!oﬁf tmw%% tﬂ\@l%?éedtﬂac}%a fdr§1 aﬁ’fetero’éyﬁé rlngh e process of claim

wherei n’ R2 kyl; -CH-0O (C -C al kyl),
comp@@@%@ecwwmof‘ﬂ@@ym(c C alkyl); R3 and R6 are
each H; R3 R?
4
R 2
NR'
R5
RG RSb R8a
IX

or salt thereof, wherein X? is halo or SO,R” and R” is C;-Cs alkyl, aryl, or heteroaryl each optionally
substituted by one or more halo, cyano, nitro, C,-C, alkyl, C;-C, haloalkyl, C,-C, alkoxy, or C;-C,4
haloalkoxy, with a cyclizing reagent for a time and under conditions suitable for forming said compound
of Formula V.

359.  The process of claim 358 wherein said cyclizing reagent is a Lewis acid.

360.  The process of claim 358 wherein said cyclizing reagent is AICI.

361.  The process of claim 358 wherein said reacting is carried out in the presence of a non-polar

solvent.
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R4 and R5 are each, independently, H halo, C-C
hal oal kyl, hydroxy, OR9, alkoxyal kyl, NHR10, NR R11,
L, W@eos/01909 het eroaryl, wherein said ar yI can bePCT/US2004/019279

362.S Uﬂﬁtﬁricﬁis%@ oMl k‘SSU\Phefr&n [Presdls Isi chiRA b S 1S Rl rds&fde bf 05D
C -C alkyl, halo, C-C haloalkyl, and al koxy, and said

d“’hl‘i’félfeé?eé‘ﬁryl can be optionally substituted with up to
two substituents selected from hal ogen and C]-C al kyl ;
or R4 and R5 ,together with the atons to which they are
63. at ThePRRSESSTO6 FIHML3 B whereimsaiRasting [ispisied eytef rcelpvateg temperature.
having one atom Ris H Ris Hor C-Calkyl; Rand R
are each H and R10 and R11 are, each, |ndependently
364. Cp@eé’lr%?"fs of glain 35§, Wfﬁm salcbeac@ng]gp@tgw Yt at yjegperature between about 100

and ab&t €s00@. yl , aral kyl, heteroaryl al kyl, or allyl;
provi ded that: (A if R2 is nethyl and R4 is H, t hen

R5 is not thiazole, substituted thiazole or a thiazole

365. deTte\padckM4RF claid 39sfwildrdisxHs®Rd R is other than H then
neither R4 nor R5 can be H (C if RL and R2 are

methyl, and R5 is Hthen R4 is not NHRLO or NR R11;
366. anﬂleﬁ)@ceésfofalinﬁm&reﬁfe methyl and R5 is H then R4

i s.,not iLm.dazal substituted indazo or _an
T it AT IR AR sV A e ) A SN
V\héraﬁanﬁ Be'bz&hlﬂ 368 The process of claim 366 wher ein
\5{\;}% L: 69. The process of cl ai 10
3 K 35e0ct isprentise Fhials CoCp by ) Ry oplynyaliyl, NERY,
NRBY Qryl, Wﬁet@ﬁo@@f—‘ SheRfn seldatyltaaGf s%ﬁﬁ%dmlﬁ%p' t& thB:-‘stuBéHtueﬁts selected from

T I 366 wh R4
C1-Csﬁlﬂq§'b§ lgﬁ §(§gdj% oaﬁq/ﬂ Ip%%l&:f\yl,| anc? ;qeylj, }geﬁ?'par;flz:yp peopgﬂonally substituted with up

to twdub@iE@hislseleéd frdth Haagéhﬁhd cﬁ@g%lkym@ ROLACRSS gdMfer Gith] kH@atoms to which
ein R4 is C 37 The, process of claim 36

r
they %aé'iaéﬁnﬁf‘?f@ 3% oﬁéf’l‘?&t’?r e&f%‘;&v ring hayipgeye\© atp@ppr opoxy
aI[{7y1|sgpp(y, t hi ophenyl, furanyl, pyrrolyl, pyrazolyl,

l.§azol yI [H{)henyl , Wherein said im dazol yl is
;rtﬂ C§l?r ituted by one or nore halo or nethyl

aI’Id"‘gﬁanKﬂb g@&]@d@yh bsd optionally subst it ut ed vvi th up to
ed fromC

t S fituents sel ec
SRS | 0 FiR o hORRACH K s - AkepY o e Al ambeteroary,
aralky%&@tebﬂﬁ@llﬂtyﬂl oRallyls H.

provided that:

(A) if R? is methyl and R* is H, then R’ is not thiazole, substituted thiazole or a thiazole
derivative;

B) if R™ is H and R™ is other than H, then neither R* nor R® can be H;

(C)  ifR'and R* are methyl, and R’ is H then R? is not NHR'® or NR!°R; and

D) if R and R? are methyl and R® is H, then R* is not imidazolyl, substituted imidazolyl, or

an imidazole derivative.

367.  The process of claim 366 wherein R' is H.

368.  The process of claim 366 wherein R’ is C;-Cs alkyl.

369.  The process of claim 366 wherein R? is methyl, ethyl, n-propyl, or isopropyl.

370.  The process of claim 366 wherein R? is methyl.
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375. The process of claim 355 wherein: R2is C-C
alkyl, -CH-O(C-C alkyl), or CC haloalkyl; R, R4,
wR2005amd7R6 are each, independently, H, hal o, BCF/CS2004/019279
al kyI C -C hal oal kyl, hydroxy, NH, CN, or NO; and R
R, and R are each H, provi ded that: (H when R2
371. | sTler@salot"(ylhmni% V(helrenﬂl(ltz‘:Cl Gr.dieleglkyl, CEériopRgnyd furamd, pyrrolyl,

H, and (1) when R2 is CH, then R3, R4,
pyrazgl%fg %@H%?(g‘&gach Hand R5 is not H or |sopropyl 376.

The process of claim375 wherein RL is H 377. The

pr f RlLis C-C al kyl. 378.
369. Thlg]% ?%?:Sgé)g&%@ﬁGyh%eg% V\Egr ein R2 is CpC alkyl or C

-C hal oal kyl . 379. The process of claim 375 wherein R2

373. | H&QS ]pf 8?1@’3’6’6 ¥lnethp§b %%)%y, Rgfopggyd Egggx%poxy, glﬁ/loxy,

pr ocess O er elrn
thiopt@aﬂhfuranmldepmiﬂenwazylyl finidaasiyydr phassd, whein shidlimidagoiyl isu@tionally

R e N R

substiR@nta selecR fromeC eGodilof, Ci38 halo?ﬂh!él lo eedalkaxdy. cl ai m 358
wherein R3, R5, and R6 are each H 384. The process of
claim 358 wherein R4 is haI 0. 385. The process of

374. | Hiewro3sss ofitleime3on vigreinsR'ds H. 386. The process of claim
358 wherein R2 is CL-C4 al kyl . 387. The process of

. claim358 wherein R2 is methyl. 388. The process of

375. clﬁem@%Oﬁ\ﬁ@MSﬁmrdm H. 389. The process of claim

S C C al kyl, R3
98 Eg R b, o9 AP g C ol
I §{ HR g aml Rsar‘F-paCBog@dequWéntb'F Hohedos CofCs élﬂ(}ﬁlb h-Gplmloalkyl, hydroxy, NH,,
CN, o W RLisH R is M, RRisH RIisd, RBisH

|sH RISH Ris H Ris H and Ris H 391. A
prRE&RS oranéRerﬁmfPaﬁ@Ha corrpound of Formula I X2 R3 R2

l )f)rowded that:
(H)  when R? is C;-C, alkyl or -CH,-O-(C;-C; alkyl), then R and R° are not both H; and
€y when R? is CHj, then R?, R*, and R® are each H and R® is not H or isopropyl.
376.  The process of claim 375 wherein R' is H.
377.  The process of claim 375 wherein R'is C;-Cg alkyl.
378.  The process of claim 375 wherein R?is C;-Cy alkyl or C,-C, haloalkyl.

379.  The process of claim 375 wherein R? is methyl, ethyl, isopropyl, n-butyl, or CFs.

380. The process of claim 375 wherein R% R% R’ and R® are each, independently, H, methyl, NH,,
CN, halo, CF3, NO,, or OH.

381.  The process of claim 358 wherein R™, R™ R® and R¥ are each H.
382.  The process of claim 358 wherein R* and R® are each H.

383.  The process of claim 358 wherein R® R’ and R® are each H.
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or salt thereof, wherein: RLis Hor C-Calkyl; R2is
C-Calkyl, -CH-O(C-Calkyl), C(OO(C-C al kyl),
wo giopM#7{ C - C al kyl ), or C -C hal oal kyl; R, RaAT/UR004/019279
and R are each, independently, H halo, C-C alkyl, C
-C al kenyl, C -C al kynyl, C -C cycloalkyl, C-C
384. halhgakdepss, of b mia%&ywhe@RgR ishdexyal kyl , C(O) al kyl ,
C(O O al kyl, C(O NH al kyl, hydroxyal kyI NR R11, CN, NO
, heterocycloalk aryl or heteroaryl, wherein said
385. ar?teméSSI@étléﬁTo%t%w he beCtubstituted with one or
nore substituents sel ected fromC -C alkyl, halo, C-C
hal oal kyl , and al koxy; or R4 and R5 toget her with the
386. atHWB?rQCGSSWﬁplélﬁliﬂﬁé’xhem eRais Cabhalylf orm a 5- or 6- nenber
heterocycllc ring having one atomH H i trot W' r
.. R and R are each, independently, H, halo,
387. ch@pmcpwlfclemﬁi‘azth@@ﬁyR is gethgl. al kynyl, C -C
cycl oal kyl, C -C hal oal kyl, al koxyal kyI hydr oxy,
C(O) -al kyl, C( O al kyl O NHallcyl, or
388. hyFhepxapaisiof tlai SP?mﬁﬁ%PlFi ether with the carbon atom
to V\,hl ch they are attached forma C -C cycl oal kyl
RO is H C-Calk C -C alkenyl, C C alky 311{4 S
389. CT}@pgysgqs(ggplkly] 358 whergih 1@,@(1(@1 -C, alkgl Rylp Cl-glp ?l|ky1 R is H, R" is halo, R
is H, Re§ & Ranyl, RMREERSGE Yl éHd‘W*’ }pr allyl; R0 and Rl11 are
each, independently, H, - C al kyl, C-C al kenyl, C-C
al kynyl C -C cycl oal kyl C C hal oaI kyl, aral kyI
390. ar’bﬂe’ JE@JS%?Qﬁnij’S v‘hl%teﬁfl@]%ﬁl R K ¥he, RO H"‘kk ¥lal, ©¥¥is ﬁlﬁé isH,R™is H,
33 her with the Natomfo which they are
ISzH tRadhEdantd ns & heterocyclic ring; and X2 is halo or S
R'; and R' is C]-C alkyl, aryl, or heteroaryl each
optlonally substituted by one or nore hal o, cyano,
391. niA procesgior grepaingypicompound ohBeraladlt . C1- C4 al koxy, or C
- C hal oal koxy; conpri si ngsreacti ngga conpound of
Formula XX R3 R5 X or salft thereof] with a
hal ogenati ng/ sul f tin eagent for a tinme and under
condi tions suitable

or salt thereof,
wherein:

R!is H or C;-Cy alkyl;

R? is C;-C; alkyl, -CH,-O-(C;-C alkyl), C(0)0-(C;-C; alkyl), -C(O)NH-(C;-Cs alkyl), or C;-Cy
haloalkyl;

R?,RY R’, and R® are each, independently, H, halo, C,-Cs alkyl, C,-Cg alkenyl, C,-Cg alkynyl,
C;-C cycloalkyl, C,-Cs haloalkyl, hydroxy, OR’, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NR'RY, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl and heteroaryl
can be substituted with one or more substituents selected from C;-Cy alkyl, halo, C,-Cy haloalkyl, and
alkoxy; or R* and R® together with the atoms to which they are attached form a 5- or 6-member

heterocyclic ring having one O atom;
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form ng said conpound of Formula XL 392. The process
of claim 391 wherein said hal ogenating/sul fonating
jvmemgmnn79s SOBr or SOC . 393. The process of PCT/aBIM4/019279
b ARBCGH el iy éﬁaenug% halb1e,.BY ALASE. OfalEhAl 0} Sy, CxeC;

erein said react S carrle out resence
cycloatiyl, €a1Gs balpalk@oskoxyHlsy ﬁwé@%&(@ﬂ -alkyla C(RIQ -adieyil, @r
G ® | Jet ) -

hydro YL BE RC DT A MBI R AR (5t B e Bched i 2 CC;
cycloayhgoiges di net hyl f or mami de and tol uene. 397. The

PRO N [ 1 G-E@Haloh &N, aralkyl

b Ry G P ke B I ARG, & GO aally
myhhggmmwhémemmmﬁﬁw@oeﬂ iated tenperature is from about

® 58 Ralba(i’éj%cﬁ Qnde enlderlt1§ C T@%u&ﬁ Q:%Qi%%u(@ﬁylfé ﬁt@u@%ﬂ{bcya

erern sal For nul

cycloalltyd CGo1Co beleslkf arelkdi qwlalgeiervaﬁﬁér lﬁtqﬁo%ﬂﬁléiylc@rﬂﬂwﬁrdR ofnd R“ together with
the N &6 @leﬂlcﬁqhe Srelafhéd Bt Q)ﬂetﬁl%@}%‘ﬁ@hﬁﬁ |ah@ ation froma
vent rising water and al cohol. 4 The process of
cP(allSthaBWKﬁ@a]é @d R2 is C -C al kyl, “CH - o(C-cC
ah{KYJ ér—C ql@ Qr}(l Gor (l;et@llogﬂ_(li éach gﬁtlong(y%f)\ﬂ'ih(téa né 'okax)e ,hallascyano

are "each ependent | y,
nitro, GL Cm\m leg]jkl@oh&w@gi szalkomwrcb@ halogloxyal koxyal kyl
: teroaryl, wherein said ar
compritiF e BmpodleroBR: €1 080y - betttuems.
sel ected from C -C al kyl R"hal o, Cgr2C hal oal kyl, and
al koxy, and said heteroa yI can be| optionally
substituted with WLto ¥h '
hal ogen and C -C al k
atons to which they a
heterocyclic ring ha
-C alkyl; R and agg”eacC
i ndependently, C -C al kyl
hal oal kyl , aryl, heteroa , heteroaryl al kyl,
or allyl; provided that: (A) R is methyl and R4 is
H, then R5 is not thiazole, §hbst|tuted thi azole or a

or saltlktrRZ A ith ﬂﬁ[dg&?&ttlhg’/ﬁjlfoﬁﬁh% kdagdRt k¥ aklnRnEd ThdeBcAbiBhs sult@e for

t hen neither R4 nor can be H
forming said compound of Formula XI.

onel at om levH RIS Hor C
ZanthR10 and R11 are each,
enyl, C-C

392.  The process of claim 391 wherein said halogenating/sulfonating reagent is SOBr; or SOCl,.

393.  The process of claim 391 wherein X is Br.

394,  The process of claim 391 wherein said reacting is carried out in the presence of solvent.

395.  The process of claim 394 wherein said solvent comprises dimethylformamide or toluene.

396. The process of claim 394 wherein said solvent comprises dimethylformamide and toluene.

397.  The process of claim 391 wherein said reacting is carried out at elevated temperature.

398.  The process of claim 391 wherein said elevated temperature is from about -40 to about 80 °C.,
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(O if R1 and R2 are nethyl, and RS is Hthen R4 is
not NHR10O or NR R; and (D) if Rl and R2 are nethyl
wap@sB®1rs H then R4 is not imdazolyl, substPCTUsL4/019279

.........................................

399, | Mgl &Ieéélo’fc m 59 4%ﬂa%r c%nggﬁddvo?tﬂ%lﬁ(ﬁﬁ%éfg;}sﬁﬁ%ﬁ.

ein"RLis e process
of claim 401 wherein RL is QC alkyl. 404. The process

400. Ole‘fé 5%9318@@@{'1%1{&%5&@00 Blmﬁlorf F& %X{Iﬁ i3fa Y% eclf'v’stalhzatlon

i sop he pr ocess l'ai m rern
from mlwtcomm@mgm@rmd@é@h@ of cI al m 404 wherein R4 is
d, Br, haloalkyl, CF, thiophenyl, furanyl, pyrrolyl,
pyr azol yl, or im dazol yl. 407. The process of claim
401. 4o"lihe\nr@ps§|orﬁclpw3%1 wWlere#08. The process of clai m401

ftncRék L g‘iﬁldlﬁbbs faﬁ(wc@ib)o QCPEO{HW% d@@ﬁlﬁ?@ﬁ% alkyl);

B\F anyI pyrro
[ rﬁ\dlaé gie eacrH;phenyl , wherein said imdazolyl is

Oﬁi‘”a&?&‘f{b :!1r¥ ea%'ﬂblﬁ&é t-ﬁ!ieﬁﬁ’y h}’he%‘% ¥, hABAIRy élﬂ) W;;J %ﬁeﬁlﬁé&galkyl NHRY,

and said s optional I'y subst | tut
NR R \wer3d. 115 §gtp1tog i;tv\élelssigll seidaed th@@'@tlﬁ@d&ylﬂwp to ch(;ubstltuents selected from

Ci- Cgr&ﬁJyP %Lxl%)/dip-c k'Z'IaQIQd fﬁchJﬁg,)%Ynd 49 ﬁeterﬁl’?l cﬂﬁ 99 G{%ﬁ)ﬁ%{f abkiRd with up

rern he process  0of
to twq,wéq&t@qquts spigctf:(gfr@n haoggnjayd CI-C@,lkyl;@r(l%an@{aqoggthe; with the@toms to which

they m&aﬂ&ﬁle@%ﬂ% 5- oB64me%4>er }Bteroc%lg: % Iﬁ%lﬁ%%@ﬁ 1“0 al kyl ,

i ndependently, H,
Tk, NH ., ON or N; and 7a 8a 8b . provided t hat :

(I—ﬁ%;gﬁpp&@?clag(yp C alkyl or -CH-O(C-Calkyl), then
and R6 are not both H and (1) when R2 is CH, then

RQ‘SHMR attd emb Hheed each H and R5 is not H or
' %@%faﬁw are LB, REQERRANLOT, @gﬁk%er s dl R&ﬁanRﬂaléeﬁ’kyH aryl, heteroaryl,

rocess of claim4
aralk}'élll@?roafyjfai > orlaBylpr ocess of claim 410 wherein R2 is C
r&h&%ﬁ'tha@r C -C hal oal kyl . 414. The pr ocess of cl ai m

40vvhere4nR2|s 5}%%, ethl |sogwg - buty
o ADF if R1is methpybandrRg dseid ghanrR lafft ) @rﬂéedwthmgole p'mathlazole

derivdive; and R6 are each, independently, H nethyl, NH,
CN

, hal o, CF or CH. . s
B) 1f R™ is H and R is other than H, then neither R” nor R’ can be H;

© if R! and R? are methyl, and R® is H then R* is not NHR'® or NR'°R""; and
)] if R' and R? are methyl and R® is H, then R* is not imidazolyl, substituted imidazolyl, or

an imidazole derivative.

402.  The process of claim 401 wherein R' is H.

403.  The process of claim 401 wherein R!is C;-Cq alkyl.

404,  The process of claim 402 wherein R* is methyl, ethyl, n-propyl, or isopropyl.
405.  The process of claim 403 wherein R? is methyl.

406.  The process of claim 404 wherein R* is CI, Br, haloalkyl, CF;, thiophenyl, furanyl, pyrrolyl,

pyrazolyl, or imidazolyl.

407.  The process of claim 401 wherein R* is CI.
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416. The process of claim391 wherein R, R, R, andR
are each H 417. The process of claim 391 wherein R3
war@sR®129 e each H. 418. The process of clai m BOWUS2004/019279
wherein R3, R5, and R6 are each H 419. The process of
claim 391 wherein R4 is 5ha| o. 420. The process of
408. | T progess ofplaimeA vigreinsR s mathaxy, SthexYpRBEweYy. isppiopasynsllyloxy,
thlopl'%%jl Nmﬁfllebﬁrd é &rzgo@ll Widazoﬁ'z%r pﬂ_éB@l %%ﬁ%&d%ldﬁi@lﬁ@ophonally

process of claim

Substlfemi hxm? g morRhalp ot Hethul)éad S%@emld%@%@n%ky sgbskifuigdzgth up to two

subsuwaﬁﬁ @élé&teﬁl‘ro&rﬁc 80511{3@& %KMhlkyﬂ?ald andalkdxyal kyl, R3 is
R4 is hal o, Ris H, is H Ris

H and Ris H 425 The process of claim 391 wherein
409, RJTh'e%roblzssB?—clhﬁl M’wh%%ldﬁslm Riis d, RSis H R6is

H, H, H, H and Ris H 426. A process
for preparl ng a corrpound of Formula XX R6 R a X or

410. Safpk Fo@%%@élaimrv@iefém Rl Is Hor C-Calkyl; Ris C
-C,alkyl, -CH-O(C C (OO0 (C - Calkyl)

- & by (g -SHPHCr- |a1k ,er RaCobtlealy R, R4, R, and
Rr*are €aghy RI zﬁ‘g%ﬁ ﬂﬁ’d’eﬁ&ﬂdﬂnﬂym l{!ﬂﬂ e, Cg;al@ylabl(ﬂ halc@tlkyphydroxy, NH,,
al kenyl, 'C -C al kynyl, C -C cycl oal kyl, C C hal oal

CN, oR)@e®y, OR9, al koxyal kyl, C(O-al kyl, C(O O alkyl,
CHD W, at*k yelnd RFPYAY QY Al kyl, NR RL1, CN, NO,
heterocycloalkyl aryl, or heteroaryl, wherein said
ajavideddhatiet er oaryl can be substituted with one or

S Uiieh iR wen|te, 28§ cted ot oo, Syl tRdnkRPland R84S n0tGoth@H; and
glﬁgal kyl , i maﬁl?g{;?é E{Qi R4, anél Il%gt §{§t r?gr V\/It|'{1lot|'(1)te »
&

- atBns tvﬂlew% S Hngn =é1tl<é Rcaieepeh & apd R s noh H o Jsqmiepdd

heterocyclic ring having one atom R and R are each,

i ndependently, H_ halo, C-Calkyl, C-C alkenyl, C-C
411. 5| Thg grpcess of clezﬁb‘i)&%la’fem isB C hal oal kyl, al koxyal kyl ,

hydr oxy, C(O) al kyI C(O O alkyl, C(O NH- al kyl, or

hydr oxyal k and R toget her with the carbon atom

412. tJl\mroefﬁSpﬁ@vmg‘}rl@ vdeterdhddCroraid C - C

413.  The process of claim 410 wherein R?is C;-Cy alkyl or C;-C, haloalkyl.
414.  The process of claim 410 wherein R* is methyl, ethyl, isopropyl, n-butyl, or CFs.

415.  The process of claim 410 wherein R, R* R’, and R® are each, independently, H, methyl, NH,,
CN, halo, CF3, NO,, or OH.

416.  The process of claim 391 wherein R™ R™ R®, and R® are each H.
417.  The process of claim 391 wherein R’ and RS are each H.

418.  The process of claim 391 wherein R? R’ and R® are each H.

419.  The process of claim 391 wherein R* is halo.

420.  The process of claim 391 wherein R* is CI.
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cycl oal kyl group; RO is H C-C alkyl, C C alkenyl, C
-C al kynyl, C -C cycloal kyl, C C hal oal kyl, aralkyl,
W(arqus/omm er oar yl, heteroar yI al kyl, or allyl; Pem™US2004/019279

3 Haun i

421, f ﬁ }91 herein R is €,-€ and R11 are each
depERaeRt flamm wéere‘ R AR kenyl, C C al kynyl,

C C cycl oal kyI C C haI oaI I cyl, arallcyl, aryl,

he t 2 r allyl, or RIO and R11
422. N A5 b DAL SREMARKY hot yl,

t oge ﬁ)er Wf%{:ll the N atomtoev\ﬂi ch they are attached

forma heterocyclic ring;. conprising reacting a _
423, C%Pg%@% chlﬁh@w%e%lnk"?@ﬁ'% X1 R6 8b* 8a Xl wherein

X11S a Feaw ng group, a compound of Formul a:

NHRL for a time and under conditions suitable for

424, feffh@};fbges%fﬁal&%ﬁ’%@x%m% lé:ﬁfo%l -8, fky127s ] b§a1l2§10ﬁﬁ§§1 R* is halo, R®

alm 426 wherein said reacting s carried out
is H, R} ipHaR & H,&Tp@ﬂhBuﬂ%H, ad®” iyHe process of claim 427
wherein said tenperature is fromabout 80 to about O
C._429. The process of c¢laim 427 mﬁHerel n, said react|i Ig-l i,
425. | Jhe gropsse af daim 39h whpsindb seHdR’ ipMesh] iy BnR' is £AR° lslHeR is H, R™ is H,
lsﬁ)fﬁ@qSSﬁ agﬁR@allgHm 426 wherein: R2 is C-C alkyl, -CH
-O(C-Calkyl), (oo (Cc-Ccalkyl), or —-C(ONH(C C
alkyl); R3 and R6 are each H, R4 and R5 are each,
426, | Wﬁ@ gﬁpfn]eyarmg:? b &mdeFcﬁ:mHﬁl)@al kyl', "hydroxy, OR9,
al koxyal ky aryl, or heteroaryl
wherein said aryl can bePsubstltutFw with up to two
substituents selected frgmC -C alkyl, halo, C-C
hal oal kyl , and al kRfx roaryl can be
optionally substitutef [
sel ected from hal ogen
together with the atg
forma 5- or 6-nengdér he
atom Ris H Ris Hor

or salt thereof,
wherein:

R'is H or C;-Cs alkyl;

R? is C-Cg alkyl, -CH,-O-(C;-Cs alkyl), C(0)O-(C,-Cs alkyl), -C(O)NH-(C;-C; alkyl), or C;-Cy
haloalkyl;

R}, RY R’ , and RS are each, independently, H, halo, C;-C; alkyl, C,-Cg alkenyl, C,-Cg alkynyl,
C5-C; cycloalkyl, C;-Cs haloalkyl, hydroxy, OR’, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NR'’R", CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl and heteroaryl
can be substituted with one or more substituents selected from C;-Cs alkyl, halo, C;-Cs haloalkyl, and
alkoxy; or R* and R’ together with the atoms to which they are attached form a 5- or 6-member
heterocyclic ring having one O atom;

R¥ and R® are each, independently, H, halo, C;-Cg alkyl, C,-Cg alkenyl, C,-Cy alkynyl, C5-C,
cycloalkyl, C,-Cg haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R® and R® together with the carbon atom to which they are attached form a C5-C;
cycloalkyl group;

R’is H, C;-Cg alkyl, C;-Cs alkenyl, C;-C; alkynyl, C;-C; cycloalkyl, C;-Cg haloalkyl, aralkyl,

i

aryl, heteroaryl, heteroarylalkyl, or allyl; and

114



R and R are each H andR10 and R 1 are each,
i ndependently, C -C alkyl, C-C alkenyl, C-C
-~ VO0salkyd , aryl, heteroaryl aral kyl, heteroaPQDﬁSkmMowzm

nnnnnnn

fR‘%Jd L oD ERN] ﬁ&%ﬂd@ﬁiy, H( A.ci Ilkﬁ?cltés alﬂ%%hﬂ}’t @{Qkﬁfrl cs-C,

H, R5 I's not thiazole, substituted | azo
cycloqllml,aélc@séla@eﬂwlv%rﬁlﬂwlearyl( Bgterogry Rheteropaylafil, fr 1yl of Re @nd ?}a gogether with
the N hbont tb%lcﬁ%e&gﬁraﬁ%e@%ma%eféﬁﬁ Of g (O if Rl and R2

are net hyl, “and ﬁA i's not NHR10 or NR
compmqgremtmg(Lg)mpoynqafF@ﬁaulpéﬂare nethyl and R5 is H, then

R4 is not imdazolyl, sulgstituted imdazolyl, or an

i mi dazol e derivative. The process of cl ai m 430

wherein RL is H process of claim430 wherein

Rl is C]-C al kyl. heNrrocess of claim430

wherein R2 is nethyl, n- propyl, or isopropyl.

434. The process of c mhereln R2 is nmethyl. 4

The process of clai » ad, Br

hal oal kyl, CF , tH¥ophen . PWTrol yi,

pyrazol yl, or inidazolyl.6436 )r ocess of claim

430 wherein R4 is O. 43R° ThB® roB ss of claim430

mherein R5 i s methoxy, ethoxxil n pr opoxy, i sopropoxy,

yl oxy,. thiophenyl, furanyl, pyrrolyl, pyrazolyl,
Whm@PH%d%i aVngHnghenyl wherein said inidazolyl is
\mﬂuﬂﬁhm@ﬁﬂkkym&mhﬁtltuted by one or nore hal o or nethyl
and said phenyl is option Ay substituted with up to

two substituents selected fromC -C alkyl, C-C

hal oal kyl , hal o, and al koxly. 438. The process of claim

430 wherein R5 is H 439 RS of claim 426

wherein: R2 is CpC al A", - “O-(C -C alkyl), or CC

hal oal kyl; R, R4, R, and R6 are each, 'i ndependently,

H, hal o, QLC al kyl , C -C hal oal kyl, hydroxy NH , CN,
for a tispe audundes aenditipngsitgble for feravnecaid compeund oFForpilarX-R2 i s C

-Calkyl or -CH-O(C-C alkyl), then. R3 and R6 are

not both H,_ and _ o )
427.  The process of claim 426 wherein said reacting is carried out at elevated temperature.

428.  The process of claim 427 wherein said temperature is from about 80 to about 110 °C.
429.  The process of claim 427 wherein said reacting is carried out in the absence of solvent.

430.  The process of claim 426 wherein:

R? is C;-C; alkyl, -CH,-0-(C;-Cs alkyl), C(O)O- (Cl-Cg alkyl), or -C(O)NH-(C;-Cs alkyl);

R? and R® are each H;

R’ and R’ are each, independently, H, halo, C,-Cs haloalkyl, hydroxy, OR®, alkoxyalkyl, NHR',
NR!®RY, aryl, or heteroaryl, wherein said aryl can be substituted with up to two substituents selected from
C;-Cs alkyl, halo, C;-Cg haloalkyl, and alkoxy, and said heteroaryl can be optionally substituted with up
to two substituents selected from halogen and C;-Cs alkyl; or R* and R? together withbthe atoms to which
they are attached form a 5- or 6-member heterocyclic ring having one O atom;

R™is H;

R™is Hor C;-C; alkyl;

'R® and R® are each H; and
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(1) when R2 is CH, then R3, R4, and R6 are each H and
R5 is not H or isopropyl.440. The process of claim439
wob@sein7RL is H 441. The process of clai m 43BCTMIB2064/619279

\'}hkld éﬁldg] Fge @cﬁ %ﬂde&e‘}lﬁ%ﬂy @ngDaﬁQq Qg’l goaflke la€1n@3 4li%t%al]%l aryl, heteroaryl,

erern C hal oal
mamybhd@@@@k@@1®rdbml439 mhereln R2 is nethyl et hyl ,
ggR“ﬁ n-butyl, or CF . 444. The process of claim
4 ereln R3, R4, R5, and_R6 are each,
i Gdepe AtRSris mythyHnd Retslﬂt then IBHIS notiiazplgy sgbstlgted thiggole ¢yya thiazole
(hnv&ké 445. The process of claim426 wherein R, R, R,
ndR are each H .446. The ﬁrocess of cIa|n1426 wher ei n

R@h”d %" isrtbanddhis piheuiy Hthen nsitbe &S g0y can bt Fi 426
CI 2 m 'j&]g?h Wﬁ Rsare% R@ncﬁﬁ%ls eahdh it is AR RHRING: Mlqge%ﬁd of

erein al 0. 449. The process_ of

cl®@} m AR anfd BF gljelfpeMI @ngl is HAben Rﬁh@otgp@gm sybstigyted ipidazolyl, or

mid2B Mgl give R2 is C-Calkyl. 4 The process of claim
anum4%§e erevn R2 is methyl. 452. The process of claim

426 wherein RL is H 453. The process of claim426

431. Wﬁ‘ﬁ%ﬁfc@es&f %léimhb@rwhg;em(kl% ﬁy I, RRis C-Calkyl, R3is
is H Ris H Ris H Ris H Ris

H, and Ris H 454. The process of cIa|n1426 wherein

432, R]Thla ﬁro'Elass Be?cléuﬁl 4% wha%m'l@ 1%1-&4:11 , RBis H R6is
H, H R H, and |s H. 455. A process

for preparlng a conpound of Formula V:R5 R6 V or salt
433. LRBEBRE %&5'&'430“8%1518"&19&11 iy 1 8-$bhy1, dR3sopfopfd. - C

al o pocess SREAif 410 vicreln® S f‘e% Ayl ¢ k;ﬁ’f)),pg

-C(ONH(C -C aIkyI) or C C hanaIkyI R , R4, R,

434, arﬂkeFﬁc@sgsfaamaom@%m%dﬁaam H halo, C-Calkyl, C
-C alkenyl, C-C alkynyl, C-C cycloalkyl, C-C
hal oal kyl , hydroxy, OR9, al koxyal kyl, C(C» al kyl ,

435. Clrgd 90‘3!:5% Xf‘ elaifd(49) Nﬁ'él%lnlwlis Cl, Br, haloalkyl, CFs, thiophenyl, furanyl, pyrrolyl,

pyrazolyl, or imidazolyl.
436.  The process of claim 430 wherein R*is CL.

437.  The process of claim 430 wherein R’ is methoxy, ethoxy, n-propoxy, isopropoxy, allyloxy,
thiophenyl, furanyl, pyrrolyl, pyrazolyl, imidazolyl, or phenyl, wherein said imidazolyl is optionally
substituted by one or more halo or methy! and said phenyl is optionally substituted with up to two
substituents selected from C;-Cy alkyl, C;-Cgq haloalkyl, halo, and alkoxy.

438.  The process of claim 430 wherein R’ is H.

439,  The process of claim 426 wherein:

R? is C;-C; alkyl, -CH,-O~(C;-C alkyl), or C;-C, haloalkyl;

R?, R%, R®, and R® are each, independently, H, halo, C;-C, alkyl, C;-C4 haloalkyl, hydroxy, NH,,
CN, or NOy; and

R, R™, R®, and R® are each H;

provided that:

(H)  when R?is C;-C, alkyl or -CH,-O-(C;-C, alkyl), then R? and R® are not both H; and

@ when R? is CHs, then R, R* and R® are each H and R’ is not H or isopropyl.
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hydr oxyal kyl , NR R11, CN, NO, heterocycl oal kyl, aryl,
or heteroaryl, wherein said aryl and heteroaryl can be
w@aiwsoiq4ice ed with one or nore substituents sel PCT/882004/019279
fromC -C al kyl, halo, C-C haloal kyl, and al koxy; or
R4 and R5 together with the atoms to whi ch they are
440. 41 FhsPFRSESSTob im0 whsreiteR igHoer het er ocyclic ri ng
havi ng one atom R and R are each, independently, H,
hal o, C -C al ky ken C -C alkynyl, C-C
441. cthe@éﬂCRsslofclem@%metﬁat& pC ép télsxéym kyl , hydr oxy,
C(O-al kyl, C(O O al kyl, C(O) NH al kyl , or
hydr oxyal kyI or R and Fg toget her with the carbon atom
442, t ThgprasesstoR elgingd39 "dftef%fb]ﬁ &8 Ct-br #cd oeCa-€1 bgleallgh ky |
group; R9 is H C-Calkyl, C-C alkenyl, C-C
al kynyl, C - cl oal kyl,, C C hal oal kyl, aral kyl
443. arLie prasessef elavry 9%%%&? Wt&vkythyl ispprapilyr-butyy GR1.0
and R11 are each, |ndependently, H C C al kyI Cc-C
al kenyl, CCaIk nyl, -C gycl
444. 1 Al Hreeqss of glpia) Wlwhesﬁlrylt Rp & »&negr 9116 eacrtletné?nsaqleytbmfkme’fhyl NH,,
CN, h@fo @FJsz KOMRL0 and R11 together with the N atomto
whi ch they are attached forma heterocyclic ring;
conprising: a) reacting a conmpound of Forrmula X: R5
445, XOrhepidcbssloPSIRPI76 Wieldh R et R&enatr®ngt sathfip ating
reagent for a tinme and under conditions suitable for
form ng a conmpound of Formula I XX R3 R2 R5 R pR8a I X
446. OTTHBkdcedsPEEBRL 420MIRFBI IF 2Xd RF arelRadnazor SO R' and R' is
C - alkyl, aryl, or heteroaryl each optionally
substi t ut ed by one or nore hal o, cyano, nitro, Cl1-C4
447. alTélproctsGf Slaftd BalHewin RICRS, GAd RY di@¥aeh or  Cl- C4
hal oaI koxy; and b) reacti ng sai d conmpound of Fornmnula
IXwth a cyclizing reagent for a tinme and under

448. CONiptdcBRSf Slkint A8l vehefedt R¥iORAIb.NG sai d conmpound of
Formul a V.

449. The process of claim 426 wherein R* is CL.
450.  The process of claim 426 wherein R* is C;-C4 alkyl.
451.  The process of claim 426 wherein R* is methyl.

452.  The process of claim 426 wherein R is H.

453.  The process of claim 426 wherein R! is H or C;-C; alkyl, R? is C;-C4 alkyl, RPis H,R*is halo, R’
is H, R®is H, R™ is H, R” is H, R® is H, and R® is H.

454.  The process of claim 426 wherein R' is H, R? is Me, R*is H, R* is C1, R®is H, R® is H, R is H,
R™ is H, R* is H, and R® is H.

455. A process for preparing a compound of Formula V:
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456. The process of claim455 wherein said cyclizing
reagent is a Lewis acid. 457. The process of claim 455
wob@sein7sai d cyclizing reagent is AIC . 458. pA1Es2004/019279
process of claim 455 wherein s@aed reacting of step (b)
is carried out in the preRence §f a nonpol ar sol vent.

459. The process of claim455
step (b) is carrieg4out iR ece of 1, 2-
di chl or obenzene. 460. | ai m 455 wherein
said reacting of step Is|carried qu1 at an
el evated tenperature.
wher ei n sai d hal ogggdt Mg
or SOCI . 462. The processg
Br. 463. The process of clai ma8
reacting of step (a) is carried out in the presence of
sol vent. 464. The process of Wl aim 463 wherein said
I t conprises dinethylformam de or tol uene. 465.
msm%ﬁg&g?ocess of claim 463 wherein said sol vent
wheragronpri ses dir et hyl fornmam de and tol uene. 466. The
pr. f ~cliaiym 455 wherein said conpound of Formul a
Xﬂ9?§ﬁ§§§lgf%gﬁ’467. The process of clai m 466 wherein
s &’ds Cebgadiand ChiE-OF(Sh 16 laliy i C(D30{(SeTeallad), H5(O)NH-(C;-Cs alkyl), or C;-Cy
haloaﬁ(_?lcrystallization froma sol vent conprising water and
at cohol . 468. The process of claim455 wherein: R2 is
C R’CREI Ky bnd RGitk exch (iGlependaitkyyH) halloCo oalkd, CECaalkepl) Co-Cs alkynyl,

€Ol AL sorfy Sk O BRI M@ AR oo P efommatiy

hydrolyaliryb ¥R “FOREN, &lQeoheteadelrsibalkyli4RaAor hisfRroryl. wharejrl saidaaryl and heteroaryl

can b@ﬁﬁ)?ft&?d Xllth 0 “?%‘r@suﬁﬁiﬁ%n rsé(llect np @1-%%1@1! l?aEJ, %‘?—C\Nh%lgalkyl, and
up to two substituents selecte romcC - a yI, al o, |

alkox; or 8" hral Ridbgester with theatoks g whiglhthe are dttdvhedsfoon p vt orcfamerhleer

' ifuted with up to two substituents
‘ww“§2@%3@§§&¥?%ﬁ?§§t%gén and C -C al kyl; or R4 andR5

t GRfeanddy™ ank e4vhy indepandsntly, Hohalth iCoi6's el Cafealbanyh €€l alkynyl, C3-C;

- - 0, LG 1A i s
tol R oy PBIARG, IRESOEU W O IRY LRy ME . o
hydrokyalighar RFanaRE texethenwish tha etrbor atefe frewldetntheyare @tackpd form a Cs-C,
cydoﬁkﬁ¥&mqﬁ3"c al kenyl, C -C hal oal kyl, aryl, heteroaryl,

lof claim 455 wherein X2 is

R%is H, C;-Cs alkyl, C;-Cy alkenyl, C;-Cg alkynyl, Cs-C; cycloalkyl, C;-Cg haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; and

R and R are each, independenﬂy,‘H, C;-C; alkyl, C,-Cs alkenyl, C;-Cs alkynyl, C5-C;
cycloalkyl, C;-Cg haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R and R" together with

the N atom to which they are attached form a heterocyclic ring;

comprising:
a) reacting a compound of Formula X:
3

R R2

R4
HO
NR!
R5
\
R6 R8b R8a
X
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aral kyl, heteroarylal kyl, or allyl; provided that: (A)
if R is nethyl and R4 is H then R5 is not thiazole,
w@awsoiq1ce ed t hi azol e or a thiazol e derivati vePCY/By2004/019279
or%ﬁﬁw@qﬁland R is other than H, then neither R4 nor R5
can g if RL and R2 are nethyl, and RS is
with g Wemmg/ gilfopatingrpagent sor anfmerspq undgr, 60“6119?“% yuitpdle fon éorﬁ?g a compound
of Fofiga pBt hyl and R5 is H, then R4 is not imdazolyl,
substituted i m dazol yl, or, an i m dazol e derlvatlve
469. The process of claim468 whergin RL is H 470.
The process of cIa|n1468 is C-C al kyl.
471. The process oR4gl ai inh R2 is nethyl,
ethyl, n-propyl, or i3%
clain1468 mherein R2 i L 1.."
' 473. The process of ' 168 mherelmRR4 |s G Br
hal oal kyl, CF , thg
pyrazolyl, or imdazolyl.|474. e process of claim
468 wherein R4 is C. 47%s THRE® prgeess of clai m 468
wherein R5 is nethoxy, ethox¥x N- pr opoxy, i Sopropoxy,
al Iyl oxy, thiophenyl, furanytfs pyrrolyl, pyrazolyl,
or salt thkrid@zol yl , or phenyl, wherein said im dazol yl is

oer S T R B S S i s o

or mokd/Wh1c3 Biamb | itetg 0% €, SRYeCl- eghaﬁdaqlm C,-Cramkbigy bx CC; Kaloalkoxy; and
h Ioalk l,. halo, and alko 476, The process of cl ai
whFisting sl fogppnd ps Forin X iy £ S pe eepigiop{og s me and under
condlﬂ@ﬁrs@ltdﬁle o Xoinsingsaideolpédnd of Foithulv(C - C al kyl ), or C
-C haloalkyl; R, R4, R, and R are each
i ndependently, H, halo, C-C alkyl, C]-C haloal kyl,
456. hyrie@xtess DFtlainlN5 vBeld saidoyeliziiay r&Reis a Lewiowdidled t hat :
(H when RR is C-Calkyl or -CH-0O(C-C alkyl), then
R3 and R6 are not both H, and (I) when R2 is CH, then
457. R@he%ces{@@ﬂclﬁﬁl aseviraghsald GeldifgredgsntiOA1H. Or
i sopropyl .

458.  The process of claim 455 wherein said reacting of step (b) is carried out in the presence of a non-

polar solvent.

459.  The process of claim 455 wherein said reacting of step (b) is carried out in the presence of 1,2-

dichlorobenzene.

460.  The process of claim 455 wherein said reacting of step (b) is carried out at an elevated

temperature. |

461.  The process of claim 455 wherein said halogenating/sulfonating reagent is SOBr, or SOCl,.

462.  The process of claim 455 wherein X* is Br.

463.  The process of claim 455 wherein said reacting of step (a) is carried out in the presence of

solvent.

464.  The process of claim 463 wherein said solvent comprises dimethylformamide or toluene.
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478. The process of claim477 wherein RL is H 479.
The process of claim477 wherein RL is CpC al kyl. 480.
wab@spracess of claim477 wherein R2 is C -C aPRpUSIO4/@A9279
-C hal oal kyl . 481. The process of claim477 wherein R2
is nethyl, ethyl, isopropyl, n-butyl, or CF . 482. The
465. prie pesessbf Ghimi 463 avhgrewtreidapiverkgompues dBethylformmeidgraad toluene.
each, independently, H, nmethyl, NH, CN, halo, CF, NO
, or OH 483. The process of cIa|n1455 wherein R, R
466. R The aredéts af daimi6h whereinguid cpmpoynd o BarmularX1ds isplaied.55
mhereln R3 and R6 are each H 485. The process of
cl aim 455 wherein R3, R5, and R6 are each H. -f> m'
467. . Thetpracess pf dg@: 46§ mdeisingeidsgmppund (oA FermuBXIvihiselated bRreerystallization

f claim455 wherein R4 is .
ﬁonubgggn$%§$gﬁg%§§§h%$ggﬁgﬁn1455 wherein R2 is CpC al kyl .

489. The process of claim455 wherein R2 is methyl.

468. Mo pHIGes BY ARRSESs Wnofelydl M 455 wherein R1 is H 491.
Brocess of claim455 wherein RL is H or

allkys Cr-Realiyd, -EHa-0-(Giy RIky IRE(OI04C1-Replind). Wapép)l\%(qlscsﬁlkyl)
RG31,54 R ar mk gl Ris H Ris H and Ris H 492 The

prgcess o a|n1455 wherein RLis H R2is 0 0
HR'Rad Rsarceach RelependpptlyRe, halo, (G-Orhalealky), hRdﬁ0§Ya rCPR F@lk@yﬂkyl NHR™,

NR“’%n q}?{? or ﬁeté’o Fép %het@in@ﬁlg 918/51; §anfbg I Eﬁl% r\&hﬂﬂglp@o M%ﬂgn@ fselec’ced from

salt thereof, wherein: Rl
Ci-Cs @]rkyl;halo; %f%ﬁaloalﬂ@l :iugl a@;oxz; agdl papd hetar@quc@l pe('ppnglqi]yl@ylps}ltuted with up

to twoqu@tf%i &g’ sSe @ d¥dn halog% gd\u' ¢ Qtlk}ﬁ: RREYAIR® tQéetlfér with the atoms to which
they are attached form a 5- or 6-member heterocyclic ring having one O atom;

R™is H;

R is H or C;-Cs alkyl;

R% and R® are each H; and

R' and R" are each, independently, C,-Cy alkyl, C;-C; alkenyl, C;-Cs haloalkyl, aryl, heteroaryl,
aralkyl, heteroarylalkyl, or allyl;

provided that:

(A) if R? is methyl and R* is H, then R® is not thiazole, substituted thiazole or a thiazole
derivative;

B) if R™ is H and R” is other than H, then neither R* nor R® can be H;

(C)  ifR!and R? are methyl, and R’ is H then R* is not NHR' or NR'°R""; and

D) if R! and R? are methyl and R’ is H, then R* is not imidazolyl, substituted imidazolyl, or

an imidazole derivative.

469. The procesé of claim 468 wherein R is H.

470.  The process of claim 468 wherein R!is C;-Cs alkyl.

471.  The process of claim 468 wherein R* is methyl, ethyl, n-propyl, or isopropyl.

472.  The process of claim 468 wherein R? is methyl.
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R, R4, R, and R6 are each, independently, H, halo, C
C alkyl, C-C alkenyl, C-C alkynyl, C-C cycloal kyl,
W@z(msmmlmsal kyl', hydroxy, OR9, al koxyal kyl , C(C])CHUR;;)IO4/019279

473 ﬁg@ ]Qo@ésg(yﬂ olangcla whbr@ih‘ﬁy s Clh%d BQZ‘M@I k(}T}_:,, thmeﬁl}furw, pyrrolyl,
erein

heterocycl oal kyl, aryl. or heteroaryl

yraZOésémnaxdylolselnd het eroaryl can be substituted with one

or nore substituents selected fromC -C al kyl, hal o,

Cl - C hal oal kyl, "and al kgxy; or R and R5 together wth
474. tﬁbeapmoﬁcdﬁlwﬁﬁwh@h@?\ éfr@ attached forma 5- or

6- menber heterocyclic ring having one atom R and R

are each, independent| H, halo, C Calkyl, C-C
475. alThepiptess of clamApk yhgrpin REis methqry) shaxiyil-propoxgs; efireRerkallyloxy,

thloph@&}}é}%ﬁf?}h%mlﬁ %:?fa%yb 1ngéaq>l'ﬁﬁ bkM{enyIC&I@rQﬁ @Alch(bﬁludazoly}qls optionally

roxy al . d
substitpisg by hes or\mqrhhetlm@r ey B satdéhpm IS\MPF%W“Y Reytitgfed with up to two

alnky! is H C-C
substi e BORT ks G T MBI bl M, ol kY1 - C - C

haloaikyl aral kyl, aryl, heteroaryl, heteroarylalkyl,

476. O'Th@bljoyéssowm%g)wﬁ&gqus@re each, independently, H,
C -C alkenyl, C-C al kynyl Cc-C

cycl oaI kyI C - C hal oal kyI aral kyl , aryl , heteroaryl,

477. h%@f’n%@ésyb@élmﬁl4ss%er%l yl, or R10 and R 1 toget her
N atom to which the are attached form a

h& ér(bé}n@llﬁyts -¢Hng:(Ceongdkyls Phgr-Cabaleaigbt i ng a conpound
oR3 Fer Rl g are%icl&rﬁ@peﬁ&enﬁ? IR HRloXE - Wﬂﬁkﬁ' - Qﬁllaloﬁlk@ hydroxy, NH,,

| ealvi hg group, Wi th a conpound of Fornula:
CN, ogNOgand t hereof, for a tinme and under condltl ons

st abl s ghg ﬁ@rameg(gl @ conmpound of Formula X
provided that:
(H)  when R? is C;-C, alkyl or -CH,-0~(C;-C, alkyl), then R* and R® are not both H; and
()] when R? is CHj, then R®, R*, and R are each H and R’ is not H or isopropyl.
478.  The process of claim 477 wherein R' is H.
479.  The process of claim 477 wherein R' is C;-Cg alkyl.
480. The procéss of claim 477 wherein R? is C;-C; alkyl or C;-C; haloalkyl.

481.  The process of claim 477 wherein R? is methyl, ethyl, isopropyl, n-butyl, or CF.

482.  The process of claim 477 wherein R?, RY, R?, and R® are each, independently, H, methyl, NH,,
CN, halo, CF3, NO,, or OH.

483.  The process of claim 455 wherein R, R™ R® and R® are each H.
484.  The process of claim 455 wherein R® and R® are each H.

485.  The process of claim 455 wherein R?, R’, and R® are each H.
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R5 8b \ 6 8a X or salt thereof; b) reacting said
conpound of Formula X with a hal ogenating/sul fonating
0 e@gomti7d or a tinme, and under conditions suitabCBUSZNG/019279

B Ut " D e T YRR

f I; DC:R5 R C or salt )
486. % Res o FARBOBE L ok AR
QE i eggin ] Fg hé lo or SOR' and R' is CC

aIkyI aryI or heteroaryl each optionally substituted
byrhgpl%c&g oPGkifn m'mreﬁ.msom nitro, CpC alkyl, Cl-C4
hal oal kyl, Cl- 4 al koxy, or Cl-C4 haloalkoxy, and c)
reacting said conpound of Forrmula I'X with a cyclizing
458. | GROBALest BF oAl dsTTmBAMH WRASLCOpRA] L1 ons sul tabl e for
formng said conpound of Fornula V. 494. The process
of claim493 wherein said cyclizing reagent is a Lew s
489. aeﬂhgproé‘%g‘oféﬂ]ﬁl 435%@1%&1@]:18 Iﬁétﬁfylm 493 wherein said
cyclizing reagent is . The process of claim
493 wherein said halogenatlng/sulfonatlng reagent is
S%E pl%Ees§mlalm Agaheéﬂq{lﬁﬂcess of claim493 wherein
S . The process of claim493 wherein: R2 is
C C aI kyI -CH -O(C-Calkyl), (OO (C -C al kyl),
. O'The Slo@s%k {15 4@5 @Jhkﬁéln)al i oﬁﬁﬂcﬂﬁkﬁ fI@Z isagh, Jﬂkyl% @HdR“ is halo, R®

are _each, ind egen dently, H, C - C hal oal
is H, lhy%lHo& is FoRG" is &, ROwS/HY 98¢ R 1kﬁmo NR R11, aryl, or
heteroaryl, wherein said aryl can be substltuted W th

up to two substi t uent s sel ected from ¢ alkyl, halo,
492. CThepreatss af #gim 458 ndrergindo s/, BirigiMeaR dis HeBesS&érlills Heh inH, R™is H,

R™ is PPRPQNA! o) REUPSL i tuted with up to two substituents
sel ected from hal ogen and C -C al kyl ; or R4 and R5

together with the atons to which they are attached
493, fgfﬁb&sssforplrl_})eﬁm l_Fouh@t)ﬁF&ﬁMlﬁl\ﬁC ring having one

487.

=~

490.

<

at om agw
R3
R4
NR!
R5
‘ R6 Rab RSa
Vv

or salt thereof,
wherein:

R!is H or C;-Cg alkyl,

R? is C}-C; alkyl, -CH,-0-(C;-C; alkyl), C(0)O-(C;-Cs alkyl), -C(O)NH-(C,-C; alkyl), or C;-C4
haloalkyl;

R, R4, R?, and R® are each, independently, H, halo, C;-C; alkyl, C,-Cg alkenyl, C,-Cy alkynyl,
C3-C; cycloalkyl, C;-Cg haloalkyl, hydroxy, OR’, alkoxyalkyl, C(O)-alkyl, C(0)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NR'R"!, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl and heteroaryl
can be substituted with one or more substituents selected from C;-Cg alkyl, halo, C;-Cs haloalkyl, and
alkoxy; or R* and R’ together with the atoms to which they are attached form a 5- or 6-member
heterocyclic ring having one O atom;

R™ and R® are each, independently, H, halo, C,-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, C;-C;
cycloalkyl, C,-Cg haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl, or
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R and are eachH, and R10 and R11 are each,
i ndependently, C -C alkyl, C -C alkenyl, C-C
woadosalkyd , aryl, heteroar yI aral kyl , het er oarqT/ab1094/019279

B R

hydro .alk?Lon @ af?c{ ﬁ“'t ﬁileltxl}ﬁ{ the éaﬁ)on' atonf¥d Wlﬁcﬂf%m& atBRkd ¥l $C;-C;

I's not thiazole, substituted thiazole or a
cycloallyl arpapie deri vative; (B) if is Hand Ris other than H
”R@Eblﬁ%ltd;%[k Re, %%uﬁﬁyl G, Afkyhi, Qi 1o£il¥yla®dcﬁ%1cﬁn@1 aralkyl,
RS then R4 i s not 0 or
aryl, fﬁwwa(YD)heﬁefoaRiaﬂaﬁd)rR@ﬂa@é met hyl and R5 is H then R4 is
dAnH‘Rd%QLa)éL indtipbiRiehd Heé%cmlmml% alkefifl, @2C, an?ngl Cs-Cy

azol e derivati ve. rocess. of

cyclom@fq; hedpalicyl, salkglomyl, w@owloh%ga%lﬁ legh e aﬁayh OB yRed B! fpgether with
the N B%m t§ which g’le? LiVdktached %orm-ml%teﬁfzml@ sing;0f clai m 498

wher ei n s methyl, ethyl, propyl or i sopropyl.
compri; The process of clai m 498 wherein R2 is net hyl .
. Thg, I wherein R4 is O, Br,
h%?oal Eylcgﬁg%&meﬁlfdodgﬁgﬁﬁfﬁ?ur anyl, pyrrolyl,
pyrazol yl, or imdazolyl .R’504. The process of claim
498 wherein R4 is O. 505 The process of claim 498
wherein R5 is net R ; n- pr opoxy, i sopropoxy,
al I yl oxy, thiophenyl, pyrrolyl, pyrazolyl,
i m dazol yl, or phenyl ]| whereiln said i mdazolyl is
optionally substitutes @ or noge hal o or nethyl
and sai d phenyl i sgr®Upti ORg” [ d wwth up to
two substituents selected from g hal oal kyl, hal o,
and al koxy. 506. The proggss g’ cl'gtam 498 wherein R5
is H 507. The process of cla m493 wherein: R2 is C
-Calkyl, -CH-O(C-C alkyl)} or CC haloalkyl; R,
whereRAX lBaleaﬂﬁgi ,are each, independently, H halo, QC
Q.C hal oal kyl, hydroxy, NH, CN, or NO; and 7a
W‘thago%oundﬁfgﬂ’/‘i"ﬂ‘@d that: (H when R2 is C C alkyl or -CH
-O(C-Calkyl), then R3 &l R6 are not both H, and

NHR
RZ

or salt thereof, for a time and under conditions suitable for forming a compound of Formula X:

R3 R2

R4
HO
NR!

R5

R6 R8P 8a

X
or salt thereof
b) reacting said compound of Formula X with a halogenating/sulfonating reagent for a time

and under conditions suitable for forming a compound of Formula IX:
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(1) when R2 is CH, then R3, R4, and R6 are each H and

R5 is not H or isopropyl. 508. The process of claim
wGewsmmErein RL is H 509. The process of cl ai PeB0%2004/019279

wherein Rl is C -C al kyl zg510. The gerocess of clai m 507

wherein R2 is C C alkyl gr C-C hafoal kyl. The process

of claim507 wherej,n , 1 sopropyl,
n-butyl, or CF . I's S cl ai m 507 wherei n
R3, R4, R5, and R6 arp I ndependéntly, H, nethyl,
NH , CN, hal o, CF , The priocess of claim
493  wher ei n R, 514. The

, 6 are each H The
process of claim 493 wherlein_R3,\ R5, and R6 are each
H. 516. The process of cﬁﬁlnﬁ498Rﬁhere|n R4 is hal o.
517. The process of claim49g wherein R4 is . 518.
The process of claim493 wherein R2 is CpC al kyl. 519.
or saltfhrseqly ocess of clai m 493 wherein R2 is nethyl. 520.

whereih & 19529&@1%2@:’ afd R MQ}? ameﬁrgi 1, B lBieré'ﬁyl lélachgt%gionaTP Substituted by one

process of claim493 wherein
or mojedhalg, yapg; Rifto; CREs dlleyl4§1- Maloslkhlapo@ ﬁSOWsorrfFl %‘la%glkwy, pad
I3y H  Rabh ﬁ;slalﬁ cbﬁp&'&nd%FF‘orBulaquklth%cllzﬂgere%ﬁ%ﬁémﬁé and under

cIa|n1493 erein is H ,

conditggns syigblp £r fprmigg seigl cpmprnd9f Form@las H R is H, and Ris
H 523. A process for preparing a conpound of Formula
V: R2 R5 Vor salt thereof, wherein: RLis Hor CC

494. a[Thy procezof cdaigr 49@;wgpxﬁy1|sa1d_cml;zm@re(agpni S ae{yek\yq z)md C(OO(C
-Calkyl), -C(ONH(C-C alkyl), or C C haloal kyl; R,
R4, R, and R6 are each, |ndependently, H, hal o, C-C

495.  a(Tjag process ofclaimid@phereis saig cygliipa yaagentisAdCly c | oal kyl, C
-C hanaIkyI hydroxy, OR9, al koxyal kyl, C(O) - aIkyI

O O al kyl, C(O) NH al kyl ,
496. he process of claim 493 wherein said halogenating/sulfonating reagent is SOBr, or SOCl,.

497.  The process of claim 493 wherein X? is Br.

498.  The process of claim 493 wherein:

R? is C,-Cs alkyl, -CH,-O-(C;-Cs alkyl), C(0)O-(C;-C; alkyl), or -C(O)NH-(C;-Cj alkyl);

R® and R® are each H;

R* and R’ are each, independently, H, halo, C;-Cg haloalkyl, hydroxy, OR’, alkoxyalkyl, NHR',
NRR!, aryl, or heteroaryl, wherein said aryl can be substituted with up to two substituents selected from
C1-Cs alkyl, halo, C-Cq halgalkyl, and alkoxy, and said heteroaryl can be optionally substituted with up
to two substituents selected from halogen and C;-Cg alkyl; or R* and R? together with the atoms to which
they are attached form a 5- or 6-member heterocyclic ring having one O atom;

. RMisH

R™ is H or C;-Cg alkyl;

R® and R¥ are each H; and

R'® and R are each, independently, C,-C; alkyl, C;-Cg alkenyl, C;-Cg haloalkyl, aryl, heteroaryl,
aralkyl, heteroarylalkyl, or allyl;

provided that:

A) if R? is methyl and R* is H, then R’ is not thiazole, substituted thiazole or a thiazole

derivative;
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hydr oxyal kyl, NR R11, CN, NO, heterocycloal kyl, aryl,
or heteroaryl, wherein said aryl and heteroaryl can be
wemmsmlstlm ed with_one or nore substituents selBCr/Es2004/019279

E‘l]%an d ghk%h [111 "h?[ﬂﬂer tﬁ:a e tﬁbﬂl Rl X nord @ar?ﬂ;éﬁ@xy ; 0 r

er wt e at oIs, t o whi y q
a(@)ac R food 4 e Bt a@%wﬂéhen%t@qﬁ% @ NR ri?g, and

h g?ﬁ ng ﬁ%n(ﬁ}o{ﬁ m%th? 4 a%( g tﬁ&q{q’ls Ad? %Q&BH@ @Bll)siﬁltutéd’ imidazolyl, or

enyl C al kynyl
wlmH¢ka0bmwyNe C C hal oal kyl , alkoxyalkyl hydroxy,
C(O-al kyl, C(O O al kyl, QQNHMMM or
hydroxyalkyl or R and R t oget her with the carbon atom
499. tdhmhmqhs@MéyméP%“ﬁwﬁméhedﬁforn1a C - C cycl oal kyl
group; RO is H C-Calkyl, C-C alkenyl, C C al kynyl,
C -C cycloalkyl, C-C hanaIkyI aral kyl, aryl,
500. hé"hepmaasybfclmﬁ@iwh?rym& ey -Csdkyh | yl and R10 and R11
are each, independently, H C C alkyl, C-C alkenyl, C
C alkynyl C -C cycloal kyl, C-C hanaIkyI aral kyl ,
501. afjé proprss effcdramyP8 whereia RS asrryethaliaghyl. nopropyll|op isoprgpylR10
and R together with the N atomto which they are
attached forma heterocyclic ring; conprising: a)
502. r ghepioergs ef ckamdBRiberein Reds methyd: XI1: R3 R5 8b' 8a Xl |
W th a hal ogenating/sul fonating reagent for a tine and

under conditions SU|tabIe for form ng a conpound of
503. F@herpriogesxof clais 48 ghxeinhésr & Br. kaloallsylaapﬁsetawnaﬁgylg fusayl, pyrrolyl,

Iwnmﬁyl&gﬁ ghng sai d conpound of Formula XI with a
npound of Fornmula: OH NHR1 or salt thereof, for a

tlne and under conditions suitable for forn1ng a

504. COUDRABLs Of c1diR 4T Rerdin R* is CL.

505.  The process of claim 498 wherein R’ is methoxy, ethoxy, n-propoxy, isopropoxy, allyloxy,
thiophenyl, furanyl, pyrrolyl, pyrazolyl, imidazolyl, or phenyl, wherein said imidazolyl is optionally
substituted by one or more halo or methyl and said phenyl is optionally substituted with up to two
substituents selected from C;-Cg alkyl, C,-Cs haloalkyl, halo, and alkoxy. V

506.  The process of claim 498 wherein R’ is H.
507.  The process of claim 493 wherein: '

R?is C;-Cy alkyl, -CH,-O-(C,-C; alkyl), or C;-C4 haloalkyl;

R®, R%, R’, and R® are each, independently, H, halo, C;-C; alkyl, C;-C4 haloalkyl, hydroxy, NH,,
CN, or NO,; and

R™ R™ R%®, and R® are each H;

provided that:

H) when R? is C,-C; alkyl or -CH,-O~(C;-Cy alkyl), then R® and R® are not both H; and

O when R? is CH;, then R3, R?, and R® are each H and R’ is not H or isopropyl.

508.  The process of claim 507 wherein R'is H.

509.  The process of claim 507 wherein R is C;-Cg alkyl.
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R5 R X or salt thereof; c) reacting said conmpound of
Formula X with a further hal ogenating/sul fonating
woeagemi7d or a tinme and under conditions suitabCBUSZNG/019279

Fod M. Aa . €aniGind ot Farrml _ J b 1X or

510, 2 bl T O g ot 1
-C al kyl, aryl, or heteroaryl each optionally
S | in 24 hib FC

S11. 2R blob et Bt PTG TO A R Dby oFcr
hal oal koxy; and d) reacting said conpound of Fornula

512, '>1’°h¥‘1nfot‘es§of3c¥£ﬁ1'56 QllertRATQT R, Qhd RS drd E%h,él}?dépéiﬂgﬁp, H, methyl, NH,,
conditions suitable for fTormng sald conpound o

CN, hterGHal MOxor 8H4, The process of claim523 wherein said
cyclizing reagent is a Lewis acid. 525. The process of
cl aim 524 wherein said ¢yclizjng reagent is AlCl3.

513. 578e propess pf a3 wherein&y pR52R ™ \gvd Rejare aagh H-
hal ogenati ng/ sul fonating reagent is PBr or PCl3.527.
The process of claim 523 wherein said further

514. h3hepersss PirlgindP? wherein Ky apkBoineach &l SOBr or SO .

528. The process of claimb523 wherein X2 is Br. 529..
The process of claim 523 wherein X1 is Br. 530. The

515. pAbeRigecseef deimi4hi BhaeipRerks; #nd R3arqegch Hgl kyl | -CH - O (C
-Calkyl), C(OO(C-Calkyl), or —-CCONH (C -C
al kyl); R3 and R6 are each H; R4 and RS are each,

516. | Ahepeersentdlaim 40 whetpi R’ @ hato. hal oal kyl, hydroxy, OR9,
al koxyal kyl , NHR10, NR R11, aryl, or heteroaryl,
wherein said aryl can be substituted with up to two

517. st%PflOt’%éﬁﬁcéa@é‘g%&’f‘@@ner #rflcpC al kyl, halo, C-C

hal oal kyl , and al koxy, and said heteroaryl can be

og;ionally substituted with up to two substituents
sdheprogass phrdinHal wherndné @-Callglkyl ; or R4 and RS
together with the atons to which

518.
519.  The process of claim 493 wherein R? is methyl.
520.  The process of claim 493 wherein R' is H.

521.  The process of claim 493 wherein Rl'is Hor C-C4 alkyl, R%is C;-C4 alkyl, R®is H, R* is halo, R®
is H, R®is H, R™is H, R is H, R® is H, and R® is H.

522.  The process of claim 493 wherein R is H, R* is Me, R? is H, R* is C], R’ is H, R® is H, R™ is H,
R™isH, R*®is H, and R® is H.

523. A process for preparing a compound of Formula V:

2
R3 R

NR?
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they are attached forma 5- or 6-nenber heterocyclic
ring having one atomm Ris H Ris Hor C-Calkyl; R
wapesBiare each H and R10 and R11 are each, PCT/US2004/019279

mﬁahlwdependently, C-Calkyl, C-Calkenyl, C-C

i alkyl aryl, heteroaryl aral kyl , heteroaryl al kyl,
whereior al | yl ; prOV|ded t hat : (A) if RR is nmethyl and R4 is

HEI&EF 33 Aot thlazole substituted thiazole or a

i aZ0 & Vat i ve; if Ris Hand Ris other than

HR? tslﬂams ratkyt, Het,- @4Cﬁ6s’ al ), EEN & 11Gs aflar)), CAORH-EndsRikyD), or Ci-Cq
haloala.re nethyl and R5 is Hthen R4 is not NHRLO or NR

]ﬁi and E» if RL and R2 are nethyl and R5 is H, then

RR R, B3t anidR® deezotly indepsadestly tithely, ¢ rCaulnd) Got Cs abienydyC2-Cs alkynyl,

S [
Cs-Cy \&/@o‘iﬁ‘{ﬁf’ 'cehfd ﬁ&lba[_ﬁﬁl éaggrox oﬂ"earug{: gagﬁo?@j“g-aﬁéyﬁ R 8y, CONH-lkyl,
hydroxRalkyyls NB'RC, GNKND:, hm«zycﬁa&wb b @sbeterparyl, whereig 3gd aryl and heteroaryl
can be\ggl%'il u'?ﬁu dn% o%&%%hbs ll%Elhy éelecfé OHPQ"I Cg a‘ﬂ{yl 'h§]9p@ o@ﬁyﬂaloalkyl and
e _process o a|n15 I's
alkoxy585R"* MH&’ meetberswithahe ybms W\ﬁ@@l tmymr@ﬁtwcm foren d Or Bﬁnember
heterogéilgﬂh4<l¥4ving%ﬁe 0 att(gﬂ ophenyl furanyl, pyrrolyl,
or I'mdad

[ zoly 536 The process of cIa|n1530 J
WRé’raed R Rz Gagh, @dep@@anﬂy ﬁﬂ»éla}@r ecestkdf CoxCapikignd30e-Cs alkynyl, C5-C;

cycloaﬁ%}F fcg hﬁ%al{gfl OJIIEOREQF}M rpg{ogg ye?(O) Qrkglr @F@é\/allgl fcg?cs)ﬁﬁmi or
hydroxynilcgﬂagxd]( y hnd »Y tquﬂ;mlth thﬁmﬂ@p ﬁtogatp dvhpqlmt]@ﬁyzam %tqacheg form a Cs-C;
|ly substituted by one or nore halo or nethyl
qumﬁﬁié%@@d phenyl is optionally substituted with up to
t ROisgUI851Cs elkwh Cs-Cs elkenyt £t Ch F'{Sm}’él%ﬂ7 cydpallgd, %ﬁs@ﬁl%&yl aralkyl,

he process of claim530
mylh%%%%31%&%§%55ﬂ§Yogégﬁan rocess of claim523
wRErail R!' aRpeach 1®ep@da1tlkyﬂl, 1=@HlkyD Qi €s 2RerLitGs, alkypylCC£C7
; AR, or'all ﬁ&ﬁ@dﬁwﬁﬂWt ther with
cycloai_]f?/l & éld( }{LI&TI%& arﬁgyl zﬁ’)yl he@ﬂarﬁ%eﬁ}(ialrﬁ E{/\d?r (‘?Xs N ogether wi
the N @opii@® whigh they are attached form a heterocyclic ring;

comprising:
a) reacting a compound of Formula XII:
R3
R4 .
5
R OH

with a halogenating/sulfonating reagent for a time and under conditions suitable for forming a compound
of Formula XI:
R3



R, R, R, and R are each H, provided that: (H) when
R2 is C C alkyl or -CH-O(CC alkyl), then R3 and R6
wae@soot7bot h H; and,,_,( ) when R2 is CH3, then R3I/URDN4/019279

and R6 are each Hand R5 is gpt H or isopropyl. 540.
The process of claim539 wherein RL is H 541. The

wherejiy 5 de s iaying g1oap;m 539 wherein Ris C -C al kyl . 542. The
prb Ces?ea@fm%aﬁf %hlgglﬁld"&?%rﬁiu[h B2vittsa Conpbud d¥ormlla: CpC

oalky 43 e proce of claim539 wherein R2 is

nethyl ethyl, isopropyl, m-butyl, or CF . 544. The
process of cIa|n1539 mhereln R3, R4 R5, and R6 are
each, independently, H, I, 'CN, halo, CF NO,
or OH 545. The procegg’of c 'n1523 wherein R, R, R
, andR are each H. 546. The process of claim 523
wherein R3 and R6 are each H 547. The process of

or saltthaxéaf) f628timk erdainderR8ndifREs seitabile Rg formingaetmpeundefgornmpa X:
process of claim523 whergin R4 is halo... " 549. The
process of claim 523 wherjein R4 i SRT . 560. The
process of claimb523 mher-ln R2 is|C Calkyl. 5 The
process of claim thyl. 562. The
process of claim523 yherein|[Rl is H \563. The process
of claim523 wherein Rl is Hjor C-C a kyl R2is C-C
alkyl, R3 is H R4 i i , R~ Is H Ris H,
Ris H Ris H aff RisYA »—1he’ process of claim
523 wherein R1 is H R2 ils FRG is H RAiIis A, RS
isH R6isH RisH RRjI rkﬁ@arR is H and R8b is
H. 565. A conmpound of Fornulq(IX or X R5 6 8b 8a RIX

X or salt formthereof,
or salt thereof;,

c) reacting said compound of Formula X with a further halogenating/sulfonating reagent for

a time and under conditions suitable for forming a compound of Formula IX:

RS R?
R4 2
. NR!
R
R6 R8b R8a
IX

or salt thereof;
wherein X is halo or SO,R” and R” is C;-Cs alkyl, aryl, or heteroaryl each optionally substituted by one
or more halo, cyano, nitro, C;-C, alkyl, C;-C, haloalkyl, C;-C, alkoxy, or C;-C, haloalkoxy; and

d) reacting said compound of Formula IX with a cyclizing reagent for a time and under

conditions suitable for forming said compound of Formula V.

524.  The process of claim 523 wherein said cyclizing reagent is a Lewis acid.

525.  The process of claim 524 wherein said cyclizing reagent is A1CI;.

526.  The process of claim 523 wherein said halogenating/sulfonating reagent is PBr; or PCls.
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wherein: RLis Hor C-Calkyl; RRis C-C alkyl, -CH
-O(C-Calkyl), (OO (CCalkyl), -CONH(C-C
wakdoghyg17or C -C halgal kyl; R, R4, R, and ROPEI/ES2004/019279
527. e@ﬁyproéegéj&ﬁ:m %Qi LVM@I‘GIHS&I@ Blr@er lﬁlo‘g@xaﬁh%'wlfon@ing Geagent is SOBr; or
C -C alkynyl, C -C cycl oal ky Cc-C
SOClzhaI oaI kyI , hydroxy, OR9, al koxyal kyl, C(O) -al kyl,
C(O O al kyl, C(O NH al kyl, hydroxyal kyI NR R11, CN,
NO , heterocycl oal kyl, agryl, or heteroaryl wher ei n
528. sZheipraseys ofpkm|5e} whaseinyd S be substituted with one
or nore substituents sel ect ed fromC -C alkyl, halo, C
- C hal oal kyl, and al kox or R4 and R5 toget her with
529. t Rbe preesswofichrimipe Wherpia é?r}%r attached forma 5- or
6- member heterocyclic ring having one atom R and R
are each, independently, H halo, CCalkyl, C-C
530. alTkeprgeess of clamaRkyhAgF: C - C cycl oal kyl, C C hal oal kyl ,
akk;g)@@ ‘ﬁ}k‘yl @Hdé%}lcs%@ C@h)‘@‘d&-(ﬂ(ﬁ@/@@' @(sd)NH (C1-C; alkyl);
) N , _or hydroxyal kyl, or R and R together
Pfldtlﬁé‘re{:%ﬁlen atomto which they are attached forma
CR4 g’ld%%e%l:lkﬂdeﬂéh@éiﬂyf@ Hap, th- C@a‘lcﬁll@l Iﬁ}’cﬁroxﬁdﬁg alkox alkyl, NHR,
onal K yl, C C’al kynyl C-Cccoa Caoal
NR"Rg @wk 91 hetegoasyl, whféflé paichryd can h%ft@?t&af% wih kD Fo twg rsubéPT”’;’r‘FtS selected from

Ci-Cg Bﬂéﬁ W (R@; hﬁBﬁkﬁ aeﬁ'nt] alkb}@d Qlﬂﬁdaﬁil%iekdéryl Hin ¥e Qorﬁt'll% Yibstitfsted with up
nyl, C Cal gcl oal k

to twoﬁabs@‘glplp(ty pelecggdgqopgy}}aloggl? §}1d le%tagqy SF §| andﬁ%tt%ge@grfwﬂhqhg §t|oms to which
they at%rattQJhbd’ Form @'5- E{J@m@ﬁgerlﬁétér&ﬁ:ﬁ@hﬁﬁﬁav\mg&ﬁe Doy atomto

ch they are attached forma heterocyclic ring; X2
|§H%1H0 or SOR'; and R' is alkyl, aryl, or heteroaryl

eR‘”’thQﬁC@@?thl substi t ut ed by one or nore hal o,
Cﬁ ngtro Cl-C4 alkyl, C-C haloalkyl, Cl-C4
o0y

@Fe @ch B ¥4 oal koxy 566. The corrpound of claim

5@@ a\ﬂ@ ﬁ't leaké‘eal(lz 1ﬁc§p%ﬁentl§6@,—cg-rdﬂ@l @f@%ﬂ@%d(ﬂfl -G H&loﬁlk?ﬁ aryl, heteroaryl,
- al

aralkytb@l@t@b“@b%ﬁ%l) or -C(O) NH- (C c al kyl); R3 and R6
abRvRiRE {th R4 and R5 are each, independently, H,

hal G .hal oal k d | koxyal ky] , NHRL
B 1 T e Bb A R e o sl prdiinao

denvag%bstltut ed W|th up to tvvo substituents selected from
C-C alk .+ C -C hal oal kyl, and al koxy, and said
hé@er o#r f is fﬁﬂf?d% léﬁ‘thrdh”é’I KL thegpsither & pard ket b Hip

(9] if R! and R? are methyl, and R’ is H then R* is not NHR'® or NR"’R"'; and
D) if R' and R? are methyl and R is H, then R” is not imidazolyl, substituted imidazolyl, or
an imidazole derivative.
531.  The process of claim 530 wherein R' is H.
532.  The process of claim 530 wherein Rlis C-Cs alkyl.
533.  The process of claim 530 wherein R? is methyl, ethyl, n-propyl, or isopropyl.

534.  The process of claim 530 wherein R? is methyl.

535.  The process of claim 530 wherein R* is Cl, Br, haloalkyl, CF;, thiophenyl, furanyl, pyrrolyl,

pyrazolyl, or imidazolyl.
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to two substituents selected from hal ogen and C -C
al kyl; or R4 and R5 together with the atons to which

w0 b@y/osrieo att ached forma 5- or 6-nmenber het er PCYTE1004/019279
ring having one atom Ris H Ris Hor C-C alkyl; R

536. antheRrde& Fakih .R10. and R11 are each,
|nd]eer|33éndently %O@Qg‘?l{{él l,s & C al kenyl, C-C

hal oal kyl', aryl, heteroaryl, aralkyl, heteroarylalkyl,

537. OrTlﬁlplrc%less JRERM gjﬁ)dw Al RS ﬁ)etho%y§ 5%{)63{ 8 CPr %gﬁﬂp’é)p@f% ?ﬁyloxy,

H then R5 Is not t I azol e
tthPlieﬁyla@@"}“ﬁl derelylapyr W@lyl (iBjdazofyl Rripbensil, avhdreR dakl 1ﬁaidaﬁﬂylt1§'1@jﬁ10nally

substlhlrtedt ﬂ}%e Glelln&lg%ﬁlo%f} ﬁ@{ﬁkl 433 E?jgiphegﬁl 1?0%&%15/ sy st%&ed'_—é\)l%q up to two

, and R5
Substlawats eqif)ctqdffmnlcaﬁdalm @@ hatoalyl hamdn®akésy. H, t hen R4
is not imdazolyl, substituted imdazolyl, or an
i m dazol e derivative. 568. The conpound of claim567
338. e gragesref ¢laint$305@@reinmids Honpound of cl ai m 567
wherein RL is C -C alkyl. 570. The conpound of claim

567 wherein R2 is nethyl, ethyl, n-propyl, or
539. %E}P@ﬁ?ﬁﬁogqlilmfﬁﬁé\’héwmound of claim567 wherein R2 is

. wh
m oy FhecreTeouh of cELabARE, unereln Ri s

531‘3 a%@l%l b anddfg armadlaznﬂeyetndersl?SH, hﬁh:e Ce-Omplbyind;-Of hatdaldy [Jhydroxy, NH,,
CN, 01516@2\59@r ein R4 is d. 574. The conpound of cl aim567
reiLn RS is t hoxy, ethoxy, n-propoxy, isopropoxy,
eyIRox3R stpd B%Emch Hf uranyl, pyrrolyl, pyrazolyl,
| g}&}ﬁg@tm{ or phenyl, wherein said im dazol yl is
optionally substitut ed by one or nore hal o or nethyl
aﬁ[é) sairebRels {hi-Gi slkphstr -eaP1(G1-Euddistl), theh &d and RSureimwot both H; and

su u che st
ho o anl A1 cr: (SRR Bk Hang K ol b ordon
wherein R5 is H 576. The corrpound of claim567

540. Wﬁéﬁb&ss(ﬁ%ldlﬁS@wﬁ‘erQUﬁylﬁ’ -CH-O(C-Calkyl), or C
-C hal oal kyl; R, , and R6 are each,

i ndependently, H, haI o, C-Calkyl, C-C haI oal kyl
541. NYRY 8¥3kss Mlaim 539 wherein R! is C;-Cy alkyl.

542.  The process of claim 539 wherein R? is C;-C, alkyl or C;-C, haloalkyl.
543.  The process of claim 539 wherein R? is methy], ethyl, isopropyl, n-butyl, or CF;.

544.  The process of claim 539 wherein R?, RY, R’, and RS are each, independently, H, methyl, NH,,
CN, halo, CF;, NO,, or OH.

545.  The process of claim 523 wherein R’ R™®, R® and R® are each H.
546.  The process of claim 523 wherein R® and RS are each H.
547.  The process of claim 523 wherein R?, R®, and R° are each H.

548.  The process of claim 523 wherein R* is halo.
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CN, or N; and 7a Sa 8b . provided that: (H when R2
is C-Calkyl or -CH-O(C-Calkyl), then R3 and R6
W(arztmsmmmboth H _and (1) when R2 is CH, then R3I/URNI4/019279

T Mo A

549. aﬁl%d?&eésfcﬁfcﬁﬂéhzaL{NﬁéﬂanSlsla not H or isopropyl. 577.
he ‘conpound of claim576 wherein RL is H 578. The

corrpound of claim576 wherein Rl is C-C alkyl. 579.
560. T’ﬁﬁecrﬁ%&odf%ﬁi&fszﬁ%ﬁéré!hﬁ?ﬁwﬂﬁﬁ&w R2 is C-C alkyl or
C -C hal oal kyl. 580. The conpound of claim576 wherein
R2 is methyl, ethyl, isopropyl, n-butyl, or CF . 581.
561. Tf&&WQl@%Z?%ﬁér&hﬁ7ﬁme'n R3, R4 R5, and R6
are ‘each, independently, H, methyl, NH, CN, halo, CF
, NO, or OH 582. The compound of cl ai m567 wherein R
562. ’Tﬁﬁooes%}@laﬁngﬁﬁwﬁ@&HRHsI—583 The conpound of claim
567 wherein R3 and R6 are each H 584. The conpound of
cl al m 567 wherein and are each H 585. The conpound of
563. CIrRd proREsotMieh 8 Nwideih R’ ma{ac,iﬁ&lkymé ivonpaild Rfis H, R? is halo, R®
Rgl ai'm 567 wherein R4 is I§87 The conpound of claim
is H, RE AL i i &1 R Fs HsR'e ‘S}ta‘éﬁBcﬁ 588. The conpound of

clai m 567 wherein R2 is methyl. 589. The conpound of

claim567 wherein Rl | T of 7a
S64. SEhe WRwRERFIRm P4 Whergh RIS PE%EPWF%@Q@EEF O T R s 1

lsﬁlk@}ngBngS?lﬁ,{ R4 is halo, RS is H R6is H Ris H
Ris H Ris H and Ris H 591. The conpound of claim
567 wherein Ris H R2is M, RBis H RAis d, Ris

565. HAggglpbﬁldl—(,lng}mﬁamor&ls H Ris H and Ris H 592. A
met hod of resolving.,a mxture of corrpoungis of For mJI a
Va and VbR'RS R5 856 8a Va V wherein:

R4

R5

or salt form thereof,
wherein: '

R!is H or C;-C; alkyl;

R? is C;-Cs alkyl, -CH,-0-(C;-C; alkyl), C(O)O-(C;-Cs alkyl), -C(O)NH-(C;-Cs alkyl), or Ci-Cy
haloalkyl;

R}, RY R, and R® are each, independently, H, halo, C;-Cs alkyl, C,-Cs alkenyl, C>-Csg alkynyl,
C;-C; cycloalkyl, C,-Cg haloalkyl, hydroxy, OR’, alkoxyalkyl, C(O)-alkyl, C(O)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NR!°R'., CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl and heteroaryl
can be substituted with one or more substituents selected from C;-Cg alkyl, halo, C;-Cs haloalkyl, and
alkoxy; or R* and R’ together with the atoms to which they are attached form a 5- or 6-member
heterocyclic ring having one O atom;

R® and R® are each, independently, H, halo, C,-Cs alkyl, C,-Csalkenyl, C,-Cg alkynyl, C5-C;
cycloalkyl, C;-Cj haloalkyl, alkoxyalkyl, hydroxy, C(0)-alkyl, C(0)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R* and R® together with the carbon atom to which they are attached form a Cs-C,
cycloalkyl group;
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Rlis Hor CCalkyl; Ris C-Calkyl, -CH-O(CC
alkyl), C(OO(C-Callcyl), C(O)NH-(C -C al kyl), OH,
‘WO 20shationl kyl . or, CH OH R, , and R6 aPET/BaIming/019279
CEGl €;-Cleycloalty K engl haldalleyC aralkyl,
?Q?ﬁe?d@r}hm %;% a(i)kgh}q” i %hﬁgl %aﬁy;l yd?%xy, Ok%g o
aryl, hemrmylarqxwlalb(lc»may kyl (O O al kyl, C(O NH al kyl ,
%W%J@éiwh ?&&e athCM, cl\l@s alk%l%@@?ﬂk{&lbp@l yhlkyrat, Y-,

et eroar rein said and heter .
cycloalkﬂb@i (EstluliC@HCywataH(Yb Al Gpteieayb %éfﬁlﬁéftyiaﬂ‘%ﬁf %11YE taE@ R gether with

the N a{oqlp{@ﬁ@uchq’h%] %flél Ltacifi@lf@m a@egr&%lﬁ:&idgw andal koxy; or R4

er wWith the atoms to which they are
aﬁl&bﬁedr$@a&’ﬁﬁld5 or 6-nenber heterocyclic ring
1|s %ﬁl&o Q&ylaar?ﬂbr ﬁte’a‘myl Ba&srogn@ﬁqp s%sgldfs Eg F@Jﬁélmoée Irdlo, cyano,

nitro, Ccﬁalatkal ky-Ca h@f)al@lr%r(éélkﬁﬂ’ of QI QOW%IIWY hydr oxy,

C(O-alkyl, C(OOalkyl, C(ONHalkyl, or

hydr oxyal kyI or R and R ether with the carbon atom
566. tBlmmm@wqdwéylam@Sﬁhe%}%dlS%{wrm a C -C cycl oal kyl

group; RO |s H C-Calkyl, C-Calkenyl, C-C

al kynyl , - C cycl oal kyl C C hal oal kyl, aral kyl,
567. alecommewr@rOéalaWS“h‘@teé%ﬂbaryl alkyl, or allyl: and RLO

Fdls RLE, & C% ft%to (GILQQM%nd@m)bxcl H, ey, Gr ad:(byNH (G- alkyl):;
C cycl oal kyl, C -
hR&i @élﬂ(ﬂeeaﬁhﬂl kyI aryl, heteroaryl, heter oar yl al kyl,

4 éHd'RY be é@h, Bh@peﬁmlﬂﬂil hAIBOGLd\Haloiky b h;tda@xyl\baf alotyalkyl, NHRY,
t hey afre attached form a hetgggﬁ/cllc

NRIRU OﬂfmlF pr gheﬁ?g@af)d JHreERR ?af‘fba%lé?%lbq’ﬁukitﬁ?t lé}b%& F]Lg)gﬁqunselected from
Ci-Cs ﬁk)‘fl{}la{@ bl-@ﬁé:ﬂ)éﬂk}n Gin@&ikékyt fhdf s@ﬁﬁbﬁfﬁafy&ban%%@hdﬂaﬂﬂs@@titﬁied with up
S O

d wh
to two g@sﬁtugr@myfqec“@é §r%g1%§>§egq§nfi gp-lC; : @ﬁlg orsﬁdeqng gﬁb Igo(rga f:rrvx(?i the 4t08s to which

they ardz LRShE fofth b BYorS BB hétadbocycBS Ahyhathgaat @ akabit s of said
coppounds, wherein the resulting precipitate is

eRriited in the chiral resol vi ng acid salt of one of

SRVbqsﬁgp@ mggfgylof Formula Va or Vb. 593. The nethod of
clglmS erein said chiral resolving acid is
Br'tead Rc agcqeeh H59d. The nethod of clai m 592 wherein

Sﬂ'wc&ng b\'”ra?é eaEl@We?énﬁ@ltl?C(Clegl afkyll, ()5 alkafil AT, HC; hathlityl, aryl, heteroaryl,
95. The net had claim 592 wherein said precipitate
aralk}'l éetéfﬁi“’b/@ﬂ‘é‘blo}”ﬂlyﬂ he chiral resolving acid salt of said

COMRRENaf Formula Va. 596. The nethod of claim 592
erein: R2is C-C alk
() QI EfCB lgn[atily(lfpsl R* isgp éemﬁ_ tseotrg %(Pcfﬁ,f}%sﬂuﬁ%\ tl)n?ﬁole or a thiazole

derivative;
(B)  ifR™is Hand R" is other than H, then neither R* nor R® can be H;
© if R! and R? are methyl, and R’ is H then R* is not NHR" or NR'*R"; and
D if R! and R? are methyl and R’ is H, then R* is not imidazolyl, substituted imidazolyl, or

an imidazole derivative.
568. The compound of claim 567 wherein R'is H.
569. The compound of claim 567 wherein R! is C;-Cg alkyl.

570. The compound of claim 567 wherein R? is methyl, ethyl, n-propyl, or isopropyl.
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CH OH, R3 and R6 are each H R4 and R5 are each,
i ndependently, H, halo, C -C haloal kyl, hydroxy, OR9,
W(alzttoemysamkyl NHR10, NR R11, aryl, or het er oar pCT/US2004/019279

M A D

Wﬁ*ﬁt@anﬁbo%aaQf@atlﬁalsmta«ﬁer@ia@mﬁsth juted with up to two
substituents selected fromC -C alkyl, halo, C-C

hal oal kyl , and al koxy, and said heteroaryl can be
572, Ottfhle thlﬁ'Mu}{d éit@a%ﬁllsw tskeiWiRt s @thi qaalbémaylscctkgsmiobh@pt ﬁlranyl pyrrolyl,
sel ected from hal ogen and C -C al kyl; or R4 and
pyrazqlggenimidazelyk h t he atons to which they are attached
forma 5- or 6-nenber heterocyclic ring having one
atom Ris H Ris Hor C,-Calkyl; Rand R are each
573. 1 The pempepnd af deirD$7 ghereiadic i Cl ndependently, C -C
al kyl, C -C al kenyl, C -C hal oal kyI aryl, heteroaryl,
ar al kyI het er oar yl aI kKyl, ;or allyl;t provided that:
574. (A pemympnd of qtaemr%? WhergingR] 1§ methpxyy GHRAY RS PTOBOoisOBropoNY, allyloxy,
thloph%m'laf%&lnﬂ pygrtb@ﬁtpiy%iélgﬁ 1&19&2@@@'09 RinyRwhétkiazsl ‘i?mldazolyl 1s optlonally
derivative, and i,.s other than H,

substifysidtbp ope mn% halpesr weliviged 11d pheyyliig Omn%duwméﬁdéﬁﬁh up'o two

substifiBhth ¥elocte@BbnS - (Dgsalgz@@ hifdalicd, 0, aldHRdRyor NR R11,
and (D) if R1L and are msthyi and R5 is H, then R4
Is not imdazolyl, substituted imdazolyl, or an

575. | mhgeé%cﬁln@lgfdlMﬁtsweJhex@i%hs isThe met hod of clai m 596
wherein RL is H 598. The nethod of claim596 wherein

Rl is C-C alkyl. 599. The nethod of claim596 wherein

576. R-?rhb%mﬂfctumrbfclﬁhmtwhaeﬁropyl or i sopropyl. 600. The
~ nmethod of claim 596 wherein gﬁthyl 601. The

me¥ ioer-efaligthal He-Bg6 - alkeh: ot §1¢Cr‘ Iéal LB, hal oal kyl ,

CR3, Rt O pRERYdre eabh idRRYenderily! FOHaY, C-BY magtod:,yQ ha®falkyl, hydroxy, NH,,
i m dazolyl. 602. The nethod of claim 596 wherein R4 is
CN, ogNO»:g98. * The nethod of claim 596 wherein R5 is

MR, R*ELN@ RSP ardeaflf BPOXY, i sopropoxy, allyloxy,
t hi ophenyl furanyl, pyrrolyl, pyrazolyl, imdazolyl,
oPrQiEdyat: wherein said im dazol yl is optionally

(H)  whenR? is C;-C; alkyl or -CHp-O~(C~Cy alkyl), then R® and R® are not both H; and
) when R? is CH3, then R®, R%, and R are each H and R’ is not H or isopropyl.

577.  The compound of claim 576 wherein R'is H.

578.  The compound of claim 576 wherein R! is C;-Cs alkyl.

579. The cotnpound of claim 576 wherein R? is C;-C4 alkyl or C;-C, haloalkyl.

580. The compound of claim 576 wherein R? is methyl, ethyl, isopropyl, n-butyl, or CF.

t

581.  The compound of claim 576 wherein R} RY R®, and R® are each, independently, H, methyl, NH,,
CN, halo, CF3, NO,, or OH.

582. The compound of claim 567 wherein R™ R, R® and R® are each H.

583.  The compound of claim 567 wherein R* and R® are each H.
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substituted by one or nore halo or nethyl and said
phenyl is optionally substituted with up to two
waewshideent s sel ected fromC -C al kyl, hal oal Rgt/pUS2004/019279

584. haTlge, cospolurell of ohaiyn 5650¢hereThR’, B taho®#° @t egdhdl. m 596 wherein
R5 is H 605. The nethod of claimb592 wherein: R2 is C
-Calkyl, -CH-O(C -C al k}/l), C -C hal oal kyl, or CH

585. OHTrheRomp8¥hd oRclaimafay vWRGrear R iehalb, i ndependently, H,
hal o, C C alkyl, C C hal oal kyl, hydroxy, NH , CN, or
NO ; and 7a 8a 8b . provided that: (H when R2 is CC

586. al Riyd compoungidf elahn( B7-vheeeik®1 i} CL.t hen R3 and R6 are not
both H, and (1) when R2 is CH, then R3, R4, and R6
are each Hand R5 is not H or isopropyl. 606. The:

587. metheadmpdundlofilainbBB whesineRTis B;-Csallkhl607. The net hod of
cl aim 605 wherein RL is C-C alkyl. 608. The nethod of
cl ai m 605 wherein R is C -C alkyl or @ C hal oal kyl .

588. 60Bhe cPinpoumd hicdeimof67 othaiein BUSmedhgk ei n R2 i s net hyl ,
ethyl, isopropyl, n-butyl, or CF . 610. The nethod of
cl aim 605 wherein R3, R4, R5, and R6 are each,

589. i ridspenpemt ofglaik 56fmthlsein R'NSHH, CN, halo, CF, NO, or
OH. 611. The nmethod of claimb592 wherein R, R, R,
andR are each H 612. The nmethod of claim 592 wher ei

590. R3ThgrsdmRBndpéclancit? Mheintids Het Bod, dkylcR%ib 61-692kyl, R? is H, R* is halo,

5 Y : b 8a regach H 614. The net hod of

RisH ailrgn ng’%ggeﬁsﬁﬂ 4%%’8%%1{0.15 5. The nethod of claim
592 wherein R4 is C. 616. The nethod of claim592

' i > - ‘ w1617, 52Th h of ¢l ai. 7a -

so1. WEShp B by S SR TR BT AP R S
H, Rip &k B* s IR and REis H19. The net hod of cl ai m 592 wherein

Rl is Hor C-Calkyl, RRis CCalkyl, RBis H R4 is

halo, R is H RGis H RisH RisH Ris H and R
592. i A Hethgdof resphangranixtice dicombainds 6Bdrmitle Veiand Wa: is H R2

is M, RBisH RMisd, BBisH REisH RisH R

isH Ris H and Ris H

R® R=i R3 R2
R4 Z R4
NR' NR
RS RS
RE R® ea R6 R L
Va Vb

wherein:

RlisHor C;-Cs alkyl;

R? is C;-Cg alkyl, -CH,-O-(C;-Cs alkyl), C(0)O-(C,-C; alkyl), -C(O)NH-(C,-C;s alkyl), OH, C;-
C, haloalkyl, or CH,OH;

R}, R* R’,and R® are each, independently, H, halo, C;-Cs alkyl, C,-Cg alkenyl, C,-Cg alkynyl,
C;-C; cycloalkyl, C;-Cs haloalkyl, hydroxy, OR®, alkoxyalkyl, C(O)-alkyl, C(0)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NR'R" CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl and heteroaryl
can be substituted with one or more substituents selected from C;-Cg alkyl, halo, C,-C; haloalkyl, and

134



621. A chiral resolving acid salt of a conpound of
Formula Va or VbiR2 R5 R5 8b R R6 R Va Vb wherein: Rl
~ WO 200500 7C - C al kyl; R2 is C-C alkyl, -CH -ORQ/us2004/019279

gllkoxya |okw dnd I@&&%}a@el(vclth ﬁe @by ko whickHhe) dﬁ&‘bt(a@led@o@i &yl or 6-thdthber
-. C hal kyI or CHOH R, R4, R, and R6 are
hetemé}éfélﬁrmgh%}ﬁéwa M H halo, C-Calkyl, C-C

alpikemy |R8b dre ea@h alh&eyéiwlmﬂ ﬁl&mb@alkﬂytyc@lkeﬁyl C,-Cs alkynyl, Cs-C;

hal oal k 0X
<>y0106(11(3/@)6&91%;){1 lyﬁlkylczlkwﬂkﬂl WFOXYhQ@ ahayg F@E’(&m gt
hydroxyall®1, 8f RE ¥fd R&kdg¥iher wiktythe cbonh@dnefoGatiahl theyiehteicliedSainta Cs-C;
aryl and heteroaryl can be substituted with one or

cyclogligy! groupipst i t uent s sel ected from C -C alkyl, halo, C-C
had® oA ky LG, 2BHT CRI05 Blkriy], @,-A341Le R, BEC @il Cid Haldahgl, aralkyl,

hey are attached forma 5- or 6-nenber

aqd1ﬁ@?@ﬁ6é§@ﬁ?@&mﬁidrﬁ%ﬁa%@ one atom R and R are each,

| depamrdent tah, illlepfidbfly, B, € Cadlisy,| G- atkeny) (kle(l’,’lgydlkyngﬂ €:C,
cycloqw&%/(g@ ha leel@ﬁ glﬁx)?grly]g%jr@%l; qurgallr%ea@lm%lp/l(koﬁw Hh together with
therert@w@hlﬂwy are@ftadBed@foéin B hb@eydliekingi t h t he carbon atom
Q which they are attached forma C -C cycl oal kyl

cmnm§W§%p, ROis H C-Calkyl, CC alkenyl, C-C alkynyl,
C cm%&mg kQ@mbsyire oﬁon@oﬁ}ﬁils Widl la\ehiral adfsallviﬁg Iacld & §ptm chiral resolvmg acid

salts o Faé(? églg:h%ll] n\get %%gaé %/ l rié{?m@? a{ceﬁa c:ﬂnﬁawses %Eri‘gjsta@:liglywélﬁ grraremsomer and
Cpr&p&hﬂﬁtgﬁmh ,chlﬁrl] rdsolOMg |a6id |szkh)é lof safdl coﬁlplba}de altieydin the Irelsul’ung precipitate
etero roar , r.a ,
s eorghedie th BhEH Fav iR gt Flkot s o Se e RpSnGrat iy ¥R ot ﬁl%y

are attached forma heterocyclic ring. 622. The salt
[tari

of _claim621. [ i 4 [t is. at,
593. o W??wgﬁéPE#H§@§g§%gﬁﬁiéﬁéﬁﬁ#gﬁéﬁwgéwgpﬁmygFamﬁartarlc

acid is L-(+)- tartaric aci d. 624 The salt of claim

SR ETE ENE RN AT AR R

595.  The method of claim 592 wherein said precipitate is enriched in the chiral resolving acid salt of

said compound of Formula Va.

596.  The method of claim 592 wherein:

R? is C;-Cs alkyl, -CH,-O-(C;-C; alkyl), C(0)O-(C;-Cs alkyl), -C(O)NH-(C;-Cs alkyl), OH, or
CH,OH;

R® and R® are each H;

R* and R’ are each, independently, H, halo, C;-C; haloalkyl, hydroxy, OR’, alkoxyalkyl, NHR'Y,
NR'RY, aryl, or heteroaryl, wherein said aryl can be substituted with up to two substituents selected from
C,-C; alkyl, halo, C;-Cs haloalkyl, and alkoxy, and said heteroaryl can be optionally substituted with up
to two substituents selected from halogen and C;-Cs alkyl; or R* and R? together with the atoms to which
they are attached form a 5- or 6-member heterocyclic ring having one O atom,;

R™is H;

R is H or C;-C alkyl;

R® and R® are each H; and

R'% and R" are each, independently, C;-Cs alkyl, C;-Cs alkenyl, C;-Cg haloalkyl, aryl, heteroaryl,
aralkyl, heteroarylalkyl, or allyl;
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625. The salt of claim621 wherein:R2 is C -C al kyl,
-CH - -(QCalkyl), (OO (C-Calkyl), -C(ONH(C -C
e W@R00§0)91790H, or CH OH, R3 and R6 are each H RACEHD&20RE019279

8affta. | Ndependently, H halo, C-C haI oal kyI
hé%?’oxy, “OR9, al koxyal kyl, NHRLO, . NR Rl

ary
héder odRylis methdieed R’ s &, éleaRyIS netiare Seip b e aarahiszol
.to two substltuents selected fromC -C al kyl, hal o,
2C hal qal kyl %pd al koxy, and sai d, hetgroaryl can be
of)i on#IR'Vis R tigieteer thantth they reiher Rone Fostn befdnt
: g& ect gt ah PR J}@ln@ asn RN iGH- tﬁ;new kot NOIR 'R m@k%nd
0

ether W th r}rvst5 ch,they are attache
f @)m aifR’ apg R%arwﬁ@ékanﬁ& @r%ége@lfi s iejdaeanl ﬁgbsa%ed imidazolyl, or
OfldeRatige. 8 Ris Hor C-Calkyl; Rand R are each
anlmlﬁ%z an gﬁﬁll 3 nd R11 are each, |ndependently Cc-C
al kyl, C - C al kenyl, C-C hal oal kyl, aryl, heteroaryl,
597. _Frﬂé!ﬁwhodmﬁa%@%%@%wusr@r allyl; provided that: (A)
if RR 1s nethyl and R4 is H then R5 i s not t hi azol e,
substituted thiazole or a thiazole derivative; (B) if
598. RTh§mHh@J‘8ﬁ’cﬁlﬂ1$9@§vH@rEmtﬁ“@srC kt, alilyen neither R4 nor RS
can be H (O and R2 ‘are nethyl, and R5 is H
then R4 is not NHRlO or NR R and (D) if RL and R2 are
599. MBhOMLhENSE e 586 {X’her&IﬂQ@ isHlethyd, U, nlptbAZR isbropyl.
‘ substituted imdazolyl, or an |mdazole derivati ve.
626. The salt of cl a| m 621 wherein: R2 is C -C al kyl,
600. %mghg&fc@nﬁkb@{vhereﬁ;ﬁgrﬁ&{?@a' kyl, or CHOH R, R4,
R, and are each, independently, H halo, C-C
al kyl, C -C hal oal kyl, hydroxy, NH , CN, or NO; and
601. Q" h@ﬁ\et%@d &r c‘PaYﬁﬁgﬁéi whé}élfn R* (01, BH ﬁﬂoa"_ﬁgyl | &, GhioPhedly K Wranyt, Giirolyl,

O (C-Calkyl), or CH OH, then R3 and R6 are not bot
pyrazq.lyl cgn]@jldazolyl

deriva

602. The method of claim 596 wherein R is CL.

603.  The method of claim 596 wherein R’ is methoxy, ethoxy, n-propoxy, isopropoxy, allyloxy,
thiophenyl, furanyl, pyrrolyl, pyrazolyl, imidazolyl, or phenyl, wherein said imidazolyl is optionally
substituted by one or more halo or methyl and said phenyl is optionally substituted with up to two
substituents selected from C;-Cy alkyl, C,-Cs haloalkyl, halo, and alkoxy.

604.  The method of claim 596 wherein R’ is H.

605.  The method of claim 592 wherein:

R? is C;-C, alkyl, -CH,-O~(C,-C4 alkyl), C,-C, haloalkyl, or CH,OH;

R, RY, R , and R® are each, independently, H, halo, C,-C, alkyl, C;-C, haloalkyl, hydroxy, NH,,
CN, or NO,; and

R™,R™, R® and R® are each H;

provided that:

(H)  when R*is C;-C; alkyl or -CH,-O~(C;-Cy alkyl), then R® and R® are not both H; and

@ when R? is CHs, then R?, R*, and R°® are each H and R’ is not H or isopropyl.

606.  The method of claim 605 wherein R' is H.
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(1) when R2 is CH3, thenR3, R4, andR6 are each H and

R5 is not H or isopropyl. 627. The salt of claim®6
. Web@esein7R and, R are each H 628 The salt of cPei/msBa4019279

wherein R3 and R are each H 629. The salt of claim

621 wher ei are ch H 630. The salt
607. ole%?I‘%ﬁﬂiﬂd@gil“%@@e‘i"lﬁr 61? . The salt of claim

6 V\,herel n R4 |s a . 632 The salt of claim®621 wherein

is C-Calk . The s 6 Wherei nR2

608, | SThepalip of platit SO heesin K 610 Lt AR5 s PRSI | o 1

635 The salt of claim621 wherein RL is Hor C-C

is, C-Calkyl,,RBis H R4 is R5|sH
609. lﬁ?egnqtb% of glaigp 605 yherqip K is meftyL gl eOI?rngE -, or

salt of cIa|m621 wherein RLis HR2 is M R3 is HR4

610. e iediof of i 608 RsFb R K 10 oISl hAEPer gLy, o syl NE
CN, Hal¥, CB, Nogs®eloH.ng acid salt of claim6 . 638. The
conposi tion of claim637 wherein said conposition
conprises said tartaric acid salt formof a conpound
611. of THealdmodas Mainasud wikkdth RAIR'GRECamiR*tlas 8ddh H.or m of a
conpound of Formula V wherein said conposition is
enriched in one of either of said tartaric acid salt
612. f oriengkhod of claiOsHRdviRteifRT AdIRd aNda@aciH sai d tartaric acid
salt formof a conpound of Fornmula Vb. 6 A
hydrochloric acid salt of a conpound of Formula Va or
613. ViTheRRtHdd oBHlaiRbsBaviéeink’, R @an€Rhire Bikhils H or C -C
alkyl; RRis C-Calkyl, -CH-O(C-Calkyl), C(OO(C
-Calkyl), -CCONH(C -C alkyl), OH, - C haloal kyl, or
614. CHHetehod oRdlainfy92 vatreekiR' iahslo.each, independently, H
halo, C -C alkyl, C-C alkenyl, C-C alkynyl, C-C
cycl oal kyl, @ C hal oal kyl, hydroxy, OR9, al koxyal kyl,
615. C(THeneekHod pF claic( OpGirtdiyR? is G O) NH- al kyl , hydr oxyal kyl ,
NR R11, CN, N, heterocycloal kyl, aryl, or heteroaryl,
wherein said aryl and heteroaryl
616.  The method of claim 592 wherein R? is C;-Cy4 alkyl.

617.  The method of claim 592 wherein R? is methyl.
\
618.  The method of claim 592 wherein R' is H.

619.  The method of claim 592 wherein R is H or C;-C, alkyl, R? is C;-C; alkyl, R® is H, R* is halo, R®
is H, R®is H,R™is H, R™ is H, R® is H, and R® is H.

620.  The method of claim 592 wherein R' is H, R* is Me, R*is H, R* is C, R®is H, R%is H, R™ is H,
R™is H, R®is H, and R® is H.

621. A chiral resolving acid salt of a compound of Formula Va or Vb:
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can be substituted with one or nore substituents

selected fromC -C al kyl, halo, C -C hal oal kyl, and
wabdosxyg17or, R4 and R5 together with the atons POTNRL00£1019279

they are attach@d forma 5- or 6-nenber het er geyclic

ring havi ®§ one @atom R and R are each, RhdepeY}dently,
C-Calkenyl, C-Calkynyl \C -C
C CAatwesal kyl, al koxygtkyl

C C afkyl, CCaIF
kyl,

al oal kyl, ara

het er oar yl

heser oaryl al kyl, or allyl;

6
are each, Fi’ ndepen(fent ly, H C C alkyl, -C al kenyl, C
C al kynyl , C-Ccycloal kyl, C-C hal oal kyl, aral kyl,
aryl, heteroaryl, heteroaryl al kyl, or aIIyI R10

and R11 together with the N atomto which they are -
whereit t ached form a heterocycl ic ring. 640. The salt of

I R2is C-Calkyl, -CH-O(C-C
lflﬁril)l %&%‘% a’IoaIkyI or CHOH R, R4, R, and R6

alPé iss@e®y, alliyh déHe Oe€ne ylkyllH C@M-651- QE]a-lkyl)aJrq(QDNH {G-Cs alkyl), OH, C;-
ydroxy, NH, CN, or NO; and R, R, R,
C“halo"zﬁl&g??rar éoc}eigch H provided that: (H when R2 is C C
alRRyR’, RSC&hdléa(r@acli; iizdefgnidyntly o, T@H C»l—ICs kenCRGs adletlylRG:-Cs alkynyl,

Cr-Cr 3o ag%ﬁ cb‘é tﬂaloﬁlkﬂn@rd ddx%_%dt‘@eﬁk I)gaé%h %@ﬁmﬁ%@m alkyl,
hydrozyliyl, NR“’(R HCN, B89, hme:rcmlmikyéml,mr actgroglab hwhereing4i@ afyi and heteroaryl

can belsﬁl)étmg%c{ \%ﬂf&{yoﬁ ﬁl%re\é@gsrn egtrs gﬁ% %&groﬁgglaég al%ﬁ%%logrcé@egaé%alkyl and
alkoxy:tor BAand Rftezethat witlthe efomis o @lieh thiresre ttackRetl forn i 5 @y 6-gepEher

[ 39 wherein R4 is O . 646. The salt
heterol\fic Tk hafle LR 39 Aher &0 R kyl . 647. The salt of

IR} amd R3Gwrevtroh GindepReletly, Huhalny Ci-CoaByL, Ghes aflehy], 6 Cotliin, Co-Cy
cyclofiR, Ve G Ho Rt atkSkyhlicy, hydroxy, C(0)-alkyl, C(0)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R* and R® together with the carbon atom to which they are attached form a C;-C;

cycloalkyl group;

R’ is H, C;-Cs alkyl, Cy-C; alkenyl, C;-Cs alkynyl, Cs-C; cycloalkyl, C;-Cg haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; and

R' and R are each, independently, H, C;-C; alkyl, C;-C; alkenyl, C;-Cs alkynyl, C5-C;
cycloalkyl, C;-Cy haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, or allyl, or R'® and R together with

the N atom to which they are attached form a heterocyclic ring.
622.  The salt of claim 621 wherein said salt is a tartaric acid salt.
623.  The salt of claim 621 wherein said tartaric acid is L-(+)-tartaric acid.

624.  The salt of claim 621 wherein said salt is a tartaric acid salt of a compound of Formula Va or a

compound of Formula Vb.

625.  The salt of claim 621 wherein:
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649. The salt of claim639 wherein RLis Hor CC
alkyl, RRis C-Calkyl, RBis H R4 is halo, RS is H,
.W(RﬁoosmsHles H.R.i.S HRls Hand Ris H 650.PpahEs®™a4/019279

of R%ik @iy SRS, x@}grce((m RhlkyH, cE{O)Bch-@s Mhzyl) %(O)NHE@QE% an<§1) OH, or
RS isH REisH Ris H, H, H, 'S
CH?Q% 6 . A conposition conpri si ng at I east one
hyrfraad RC arcicgctagi d salt of clai m 639.

R* and R’ are each, independently, H, halo, C,-C; haloalkyl, hydroxy, OR’, alkoxyalkyl, NHR'?,
NR'R!, aryl, or heteroaryl, wherein said aryl can be substituted with up to two substituents selected from
C-Cs alkyl, halo, C;-Cs haloalkyl, and alkoxy, and said heteroaryl can be optionally substituted with up
to two substituents selected from halogen and C;-Cs alkyl; or R* and R’ together with the atoms to which
they are attached form a 5- or 6-member heterocyclic ring having one O atom;

R™is H;

R™ is H or C;-Cs alkyl;

R* and R¥ are each H; and

R and R! are each, independently, C;-Cs alkyl, C,-C; alkenyl, C,-Cs haloalkyl, aryl, heteroaryl,
aralkyl, heteroarylalkyl, or allyl;

provided that: ‘

(A) if R? is methyl and R* is H, then R’ is not thiazole, substituted thiazole or a thiazole
derivative;

B if R is H and R” is other than H, then neither R* nor R’ can be H;

(C)  ifR' and R? are methyl, and R® is H then R* is not NHR' or NR'°R'"; and '

(D) if R' and R? are methyl and R’ is H, then R* is not imidazolyl, substituted imidazolyl, or

an imidazole derivative.

626.  The salt of claim 621 wherein:

R?is C;-Cy alkyl, -CH,-O-(C;-C; alkyl), C;-C,4 haloalkyl, or CH,OH;

R}, R* R®, and R® are each, independently, H, halo, C;-C, alkyl, C;-C, haloalkyl, hydroxy, NH,,
CN, or NOz; and

R™,R™, R*, and R* are each H;

provided that:

(H)  when R?is C;-C, alkyl, -CH,-O~(C,-C, alky1), or CH,OH, then R? and R® are not both H;
and

) when R? is CHj, then R, R*, and R are each H and R’ is not H or isopropyl.

627. The salt of claim 621 wherein R* and R®® are each H.
628 The salt of claim 621 wherein R® and R® are each H.
\

629.  The salt of claim 621 wherein R3, R®, and R® are each H.

630.  The salt of claim 621 wherein R* is halo.

139



woO 2005/019179 PCT/US2004/019279

631.  The salt of claim 621 wherein R* is Cl.

632.  The salt of claim 621 wherein R* is C;-Cy alkyl.
633.  The salt of claim 621 wherein R? is methyl.
634.  The salt of claim 621 wherein R' is H.

635.  The salt of claim 621 wherein R' is H or C;-C, alkyl, R%is C-Cs alkyl, R*isH,R*is halo, R’ is
H,R®is H, R™is H, R is H, R® is H, and R® is H.

636.  The salt of claim 621 wherein R' is H, R* is Me, R*is H, R*is C, R* is H, R®is H, R is H, R is
H, R®¥ is H, and R® is H.

637. A composition comprising at least one chiral resolving acid salt of claim 621.

638.  The composition of claim 637 wherein said composition comprises said tartaric acid salt form of
a compound of Formula Va and said tartaric acid salt form of a compound of Formula Vb, wherein said
composition is enriched in one of either of said tartaric acid salt form of a compound of Formula Va or

said tartaric acid salt form of a compound of Formula Vb.

639. A hydrochloric acid salt of a compound of Formula Va or Vb:

R? R=i R? "\
R4 z R4
NR? NR?
R5 R5
R RS 82 e R 82
Va Vb

wherein:
R!is Hor C;-Cs alkyl;

R? is C;-Cs alkyl, -CH,-O-(C;-Cs alkyl), C(O)O-(C;-Cs alkyl), -C(O)NH-(Cy-C;s alkyl), OH, C;-
C4 haloalkyl, or CH,OH;
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R , R4, R° , and R® éfé"éééll, 'i';'ldependently, H, halo, C;-C; alkyl, C,-Cs alkenyl, C,-C; alkynyl,
C;-C; cycloalkyl, C;-Cg haloalkyl, hydroxy, OR’, alkoxyalkyl, C(O)-alkyl, C(0)O-alkyl, C(O)NH-alkyl,
hydroxyalkyl, NR'’R'!, CN, NO,, heterocycloalkyl, aryl, or heteroaryl, wherein said aryl and heteroaryl
can be substituted with one or more substituents selected from C;-Cs alkyl, halo, C,-Cj haloalkyl, and

alkoxy; or R* and R’ together with the atoms to which they are attached form a 5- or 6-member
heterocyclic ring having one O atom;

R® and R® are each, independently, H, halo, C;-C; alkyl, C»-Cg alkenyl, C,-Cs alkynyl, C5-C;
cycloalkyl, C,-Cg haloalkyl, alkoxyalkyl, hydroxy, C(O)-alkyl, C(0)O-alkyl, C(O)NH-alkyl, or
hydroxyalkyl, or R® and R® together with the carbon atom to which they are attached form a C;-C;
cycloalkyl group;

R’ is H, C;-C; alkyl, C;-Cy alkenyl, C;-Cg alkynyl, Cs-C; cycloalkyl, C,-Cg haloalkyl, aralkyl,
aryl, heteroaryl, heteroarylalkyl, or allyl; and

R' and R are each, independently, H, C;-Cs alkyl, C,-Cs alkenyl, C;-Cg alkynyl, C5-C;
cycloalkyl, C;-Cg haloalkyl, aralkyl, aryl, heteroaryl, heteroarylalkyl, orallyl, or R'° and R!! together with

the N atom to which they are attached form a heterocyclic ring.
640.  The salt of claim 639 wherein:
R? is C;-C4 alkyl, -CH,-0-(C;-Cy alkyl), C,-C4 haloalkyl, or CH,OH;
R3, R*, R’, and R® are each, independently, H, halo, C;-C, alkyl, C;-C4 haloalkyl, hydroxy, NH,,
CN, or NO,; and
R, R™, R® and R® are each H;
provided that:
(H)  when R?is C,-C; alkyl, -CH,-O-(C;-C; alkyl), or CH,OH, then R? and R® are not both H;
and
@ when R? is CH, then R, R*, and R® are each H and R’ is not H or isopropyl.
641.  The salt of claim 639 wherein R® and R® are each H.
642 The salt of claim 639 wherein R? and R® are each H.
643.  The salt of claim 639 wherein R, R®, and R® are each H.
644.  The salt of claim 639 wherein R* is halo.

645.  The salt of claim 639 wherein R* is CL.

646.  The salt of claim 639 wherein R? is C;-C; alkyl.
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647.  The salt of claim 639 wherein R* is methyl.
648.  The salt of claim 639 wherein R is H.

649.  The salt of claim 639 wherein R! is H or C;-Cy4 alkyl, R*is C;-C4 alkyl, R3is H, R is halo, R® is
HRCisH,R™is H,R"is H, R®¥is H, and R® is H.

650.  The salt of claim 639 wherein R is H, R is Me, R®is H, R* is CI, R®is H, R®is H, R® is H, R™ is
H, R*is H, and R® is H.

651. A composition comprising at least one hydrochloric acid salt of claim 639.
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