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wherein

Xa is 2 to 4 fused or spiro cycloalkyl, heterocycle, aryl or heteroaryl rings,
wherein one or more of said rings may optionally be substituted with one to five
substituents selected from the group consisting of Ra and Rb;

R, is a substituted or unsubstituted functional group selected from the group
consisting of alkyl, aryl, alkenyl, alkynyl, arylalkyl, cycloalkyl, heterocycle,
alkoxyalkyl, arylalkyloxyalkyl, aryloxyalkyl, heteroaryl, cycloalkylalkoxyalkyl,
heteroarylalkoxy, heteroarylalkyl, heterocycloalkyl and heterocycloalkyl;
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X is selected fromthe group consisting of -CRS5R5' -,
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growth hormone levels, such as those diseases or disorders disclosed herein.

The present invention provides for compounds of formula I, pharmaceutical
compositions employing such compounds and for methods of using such compounds.
In particular, the present invention provides a pharmaceutical composition comprising
a therapeutically effective amount of a compound of formula I, alone or in

combination with a pharmaceutically acceptable carrier.
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Preferred are compounds of formula I wherein Xa has the structure

wherein

Q: and Q, are each independently a cycloalkyl, heterocyclic, aryl or heteroaryl
ring, wherein Q; may be substituted with 1 to four substituents selected from the
group consisting of Ra and Rb, and Q, may be substituted with 1 to four substituents

selected from the group consisting of Ra, Rb and Qs;
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Q. is a 3 to 8 membered fused or spiral cycloalkyl, heterocyclic, aryl or
5  heteroaryl ring, wherein Q4 may optionally be substituted with 1 to 5 substituents

selected from the group consisting of Ra and Rb;

A isNor CRyi;
B is N or CRyy; and
Ry is H or a bond.
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Further embodiments include compounds of formula I wherein Xa has the
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Rb and/or Ra substituents in the preferred Xa
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Although the preferred Xa structures disclosed above illustrate one or more Ra
and/or Rb substituents on any particular cycloalkyl, aryl, heteroaryl or heterocycle
ring, the preferred Xa structures are not limited to the specific Ra/Rb substitution
illustrated above, nor is an Ra and/or Rb group needed. Rather, the presence of the
Rb and/or Ra substituents in the preferred Xa structures, the subsequent Schemes and
the claims hereafter, indicate that one or more Ra/Rb group(s) may optionally be
attached at any available position of attachment upon the ring to which an Rb/Rb
group is associated. Therefore, even though the preferred Xa structures, Schemes and
claims hereinafter may reference a particular embodiment, it should be understood
that various other modifications, such as the substitution of one or more Rb and/or Ra

groups, or other modifications and therapeutically equivalent compounds known to
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Preferred are compounds of formula I wherein when Ra or Rb are Ro, R¢ is
heterocycle or alkyl, optionally substituted with hydroxyl or halogen.

5 Preferred are compounds of formula I wherein when Ra or Rb are Rg, Rg and
R¢' are independently hydrogen, alkyl, or cycloalkyl, where the alkyl or cycloalkyl is
optionally substituted with -C(O)OR7 or —C(O)NRsRs', or R and R¢' taken together
can be cyclized to form -(CH2)qX(CHy)s- .

Also preferred are compounds of formula I wherein when Ra or Rb are Ry, Ro
10 is (CH,),C(O)ORs, (CH,),OC(O)R¢ , or (CH3),OC(O)N(Rg)(CH2),OH.
Also preferred are compounds of formula I wherein Ry is
~(CH,),N(R6)C(O)ORg', -(CH2),N(Rs)C(O)NRgRs', or (CH2),0C(O)N R¢R¢', where
Rg and Rg' are independently hydrogen or alkyl, where the alkyl is optionally
substituted with —-C(O)NR;sRs', where R5 and Rs' are independently hydrogen or alkyl.

15
Further preferred embodiments include compounds of formula I having the
structure:
CH, Chiral
N%NH
o savet
o NHZ(:hlral r\{/ N
N HG o, Chiral N={ __
O CHa
o, ©/\o/i§“%¢ )
N N ril/ o o
}\I:<:>\Br Ny, \ O’(N /\/\
= = oH
2 . ,
HC FHe Chiral
o NH,
H,C_ ,CH, Chiral CH, Chiral
N e ~
o 0
Ny, N ©/\ /’;(N i ‘*EH’ d S cl
ﬁ ” N—Br WANF
e M= i
Cl
\e=
20 = , He , (_7 ,
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5 Additional preferred embodiments include compounds of formula I having the

structure:
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The compounds of this invention all have at least one asymmetric center as
noted by the asterisk in structural formula I. Additional asymmetric centers may be
present on the molecule depending upon the nature of the various substituents on the
molecule. Each such asymmetric center will produce two optical isomers and it is
intended that all such optical isomers, as separated, pure or partially purified optical
isomers or racemic mixtures thereof, be included within spirit and scope of the present
invention. In the case of the asymmetric center represented by the asterisk in formula
I, the more active and thus more preferred configuration is R as determined by the R/S
rules. Isomers may be separated by conventional methods, for example,

chromatographic or fractional crystallization.

DETAILED DESCRIPTION OF THE INVENTION

The following abbreviations are employed herein:

Boc = fert-butoxycarbonyl

CBZ = benzyloxycarbonyl (or carbobenzoxy)

DIBAL = diisobutylaluminum hydride

DMAP = 4-(dimethylamino)pyridine

DMF = N,N-dimethylformamide

EDAC = 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
EtOAc = ethyl acetate

HOBT = hydroxybenztriazole

HPLC = high performance liquid chromatography

LC/MS = high performance liquid chromatography/mass spectrometry
MS or Mass Spec = mass spectrometry

Pd/C = palladium on activated charcoal

TFA = trifluoroacetic acid

-16 -



N~ O N The conmpounds of this invention all have at
| east one asymmetric center as noted by the asterisk
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| featiigiehn the case of the asymmetric center
represented by the asterisk in formula 10 I, the nore
ami =vmillditer t hus nore preferred configurati onis R as
determ ned by the RS rules. |Isonmers may be separated
b?gwwgﬁ% al methods, for exanple, chromatographic
fLachitonal crystallization. DETAILED DESCRI PTI ON OF
T I NVENTION 15 The foll ow ng abbreviations are
empha yedilimok(s): Boc = tert-butoxycarbonyl CBZ =
benzyl oxycar bonyl (or carbobenzoxy) DI BAL =
pivVsD BRAGH ‘g%m num hydride 20 DVAP =

g_\nggflpel LsaAeepyridine DVF = N, N-di net hyl f or mani de
EIS {3 di met hyl am nopr opyl ) - 3-et hyl car bodi i m de

h¥deediyl ori de Et OAc = ethyl acetate HOBT =

hydr oxybenz riazole 25 HPLC = high performance |iquid
HESTRtWERIphy LT MB = hi gh performance |iquid

clMé) aphy/ mass spectronetry M or Mass Spec =

mass spectronmetry Pd/ C = pall adi um on activated

charcoal TFA = trifl uoroacet| c acid -16 WD

2004 L1304, L SEOORL 021 o bRAS
sBec‘flJQuBH,tlﬁﬁ&l oth'ér\WSC hnmeh il $debBic instances.

Unless otherwise indicated, the term "alkyl" as employed herein alone or as
part of another group includes both straight and branched chain hydrocarbons,
containing 1 to 40 carbons, preferably 1 to 20 carbons, more preferably 1 to 6 carbons,
in the normal chain, such as methyl, ethyl, propyl, isopropyl, butyl, t-butyl, isobutyl,
pentyl, hexyl, isohexyl, heptyl, 4,4-dimethylpentyl, octyl, 2,2 ,4-trimethylpentyl, nonyl,
decyl, undecyl, dodecyl, the various branched chain isomers thereof, and the like.
Further, alkyl groups, as defined herein,may optionally be substituted on any available
carbon atom with one or more functional groups commonly attached to such chains,
such as, but not limited to alkyl, aryl, alkenyl, alkynyl, hydroxy, arylalkyl, cycloalkyl,
cycloalkylalkyl, alkoxy, arylalkyloxy, alkanoyl, amino, halo, thio, cyano, carboxyl,

carbonyl ((”)), amino, amido, haloaryl, CF3;, OCF;, aryloxy, heteroaryl,
cycloalkylalkoxyalkyl, cycloheteroalkyl and the like to form alkyl groups such as
trifluoro methyl, 3-hydroxyhexyl, 2-carboxypropyl, 2-fluoroethyl, carboxymethyl,
cyanobutyl and the like.
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ceychdrexatyhm wi t h one or nore functional groups
commonly attached to such chains, 25 such as, but not
limted to al kyl, aryl, alkenyl, alkynyl, hydroxy,

aryl al ky cycl oal kyl, cycl oal kyl al kyl , al koxy,
aryl al k¥l oxy, al kanoyl, am no, halo, thio, cyano,
car box l)

CF3 3

carbonyl\{(11 ), amn am do, I,
yl oxy, roaryl,
Roxyal kyT, cl ohet er oaNy! -an ke »

to formal kyl groups such as trifluoro nethyl,
3- hydr oxyhexyl, 2-carboxypropyl, 2-fluoroethyl,

car boxynet hyl, 30 _ cyanob | and the_ ljk =17 .

S ommpbyhioh & e ma e oahos £ eA 88t 6% gybfiudits as defined
i ”Qé,&e%%'lk t he term "cycl oal kyl " as enpl oyed herein

afone ‘or ag'part of another group includes saturated

or par tihakdrin "andabskmpleved leoein alone g ag past ofanoghsy Brogp refers to
bonds) cyclic. hydrocarhon groups .containing.l to .

r MRCYqlisand Bicyglic HemaLs 87‘%%85 8‘?‘1&%‘,‘1&9&‘89& ?%Eb"&F Wi%‘e 5h

t oGl gy afy fichiledfe B th
L e

f aaditibgaltrigs fised t@tuyliEuch asraryl, cpelodllsglebetexpanyl ar exelabieteroalkyl

CybasmeT yeropunl ystuiraBeER P LR LEbIROR wit Lo

CYE48 %%1%'5 selEHEd BURGKHroge HaRSI OHRGY haloalkyE lad¥ adalkoxy,
alkenyl, trifluoromethyl, trifluoromethoxy, alkynyl, cycloalkylalkyl, fluorenyl,
cycloheteroalkyl, cycloheteroalkylalkyl, aryl, heteroaryl, arylalkyl, aryloxy,
aryloxyalkyl, arylalkoxy, arylthio, arylazo, heteroarylalkyl, heteroarylalkenyl,
heteroarylheteroaryl, heteroaryloxy, hydroxy, nitro, 0Xo, cyano, amino, substituted
amino wherein the amino includes 1 or 2 substituents (which are alkyl, aryl or any of
the other aryl compounds mentioned in the definitions), thiol, alkylthio, arylthio,
heteroarylthio, arylthioalkyl, alkoxyarylthio, alkylcarbonyl, arylcarbonyl,
alkylaminocarbonyl, arylaminocarbonyl, alkoxycarbonyl, aminocarbonyl,

alkylcarbonyloxy, arylcarbonyloxy, alkylcarbonylamino, arylcarbonylamino,
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apyd
C Romeuile SHEMER by T SR dreh AR e, 4-
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T e e P R e %Z‘FY W‘z"“y
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The term "alkylene" as employed herein alone or as part of another group
refers to alkyl linking groups above having single bonds for attachment to other
groups at two different carbon atoms and may optionally be substituted as defined
above for "alkyl".
The terms "alkenylene" and "alkynylene" as employed herein alone or as part

of another group refer to alkenyl and alkynyl linking groups, having single bonds for

attachment at two different carbon atoms and may optionally be substituted as defined
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"cycloalkylalkoxyalkyl" and "arylalkyloxyalkyl" refers to a cycloalkyl group and an
aryl group respectively, linked through an alkoxy group, that is in turn linked through
an alkyl group.
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aPeather @rouns refpla e agikylengt Hesnylsng op akl«émsé?rge inking group as defined
el% ﬁ/ﬁg Shl 51% %]E%lgﬁeo %fk%#wgﬁeoéﬁlﬁﬁiﬁglg ﬁlhﬁﬁ%érqdp’ dYs8hs an aryl

rou

@&M'o@ xyRtdayyl (Hag gtti@dn litey @iibnadhatie Exangiesfaclbdegbut are not
anot her group refers to a al koxy or aryloxy group

r gied 10 WeIHp ) Ad-(8a2-toir Gddpe-HA- €yt~ ~ 25 group. The

LZ{ :n o?(‘%gﬁr 23 %rbgiago'xa% use léelrilg S?rg?egg Ed e?- g)g-ngrloﬁg ota&/hen referred

| kketpdBibpiiainsaitent, Ifaxﬁs t6 6 QHD) gdEp UBLthel 65 atyh\ailﬁhle carbon
or as part of another group, the term

" etoeh with my ﬂm fuostipablkgrptp enlinking giogp keingsyketikifed. ref er s

to ac K,

s peciii S priedRs AP SERn ittt sty inked

| Bhrh Iﬂaﬂd &@g&’n 580 Bonzﬂ thé iSHénﬁ/Bflﬁglportml?@pl\woxy group may be
2004 21984 "PCT/ US20 3/ 027513 The term "aryl ene or

" lyehstitused with ved oamouﬂsf@actmvabgmum cweh asrdeacgﬁﬁé fer agyl.

th fe I - ¢
Al kyny st Riser ey o ohireReisakrian ST,
salifhifdtatiotdea t@r&;&éﬁﬁ&ﬁ@%ﬁeﬁu@ éﬁd&)ﬁt eNehelaicBiktiofighedin@etition. The
contains an aryl “(Ar) or heteroaryl (Het) group in

t lernc4hdrapeutibalyeifceivnphesnt| acused bereinrefess 0 anoamaeynt of a

| Iﬁlréner:%%%ﬂg: -agegl& (6}%%/‘1% i Plg&eq}gecgnﬂlgﬁog u%;q_gl)gfzog {1}1&% ofof a

- CofbosiHbR BPhE inveResh. "Meheihasht i Be AmoBniXAHiE @0 exhibit a
substitutent, refers to a (=0 el?rou attached to any

a\datebableethcrapdwn or ateanmtamerpruam ineativg ﬁﬁfpfptoﬁbﬁ efé@% ey dfclude,

li_nki bt t he t

BT CeR B} S s T phah e condPn FRR PR s tte
t RERUSR za\ﬁksim@ YOrBQRbRECKTI depEAdiFInl the Ethﬁed@'b" giay bnd héulth, the
porton a phenoxy group may be substituted with one or

rrmamres amteitenial thyroongision deink tigsted orseerpertiations af the treaiEpg

ni.stration. of athera t of .th i 0
" Pyt it Pl o St ol B Pucksl S bR O
efaliffiib i ATPHIY it n&thﬁeﬁgﬁﬂﬁ)e&fy iﬁ&(abf%f%&hb@ﬁknoﬂ'ﬁl@n advance.
term "therapeutically effective amount" as used herein

r ef er s Any @mmund tiat ofn ke cmvcrtﬁ@lrla péYst ﬁomrfa‘gémhetmoqctdé%mgent
OI‘ vent a n.treataple b mn Stl‘
Lo Gereput SriowhE Bib drrane i BEhgR e shihafte

aqgwﬁhﬁuffl cient to exhibit a detectable therapeutic
or preventative or aneliorative effect. The effect nay
i ncl ud&he term "prodrug esters" as employed herein includes esters and carbonates

formed by reacting one or more hydroxyls of compounds of formula I with alkyl,
alkoxy, or aryl substituted acylating agents employing procedures known to those
skilled in the art to generate acetates, pivalates, methylcarbonates, benzoates and the
like.

Various forms of prodrugs are well known in the art and are described in:
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heal th, the 20 nature and extent of the condition

bei ng treated, recommendations of the treating

physi chgan, T Phdchier sgEdgingl Clismisty, Canbilaat Weamath et al., Ch 31,
therapeutics selected for admnistration. Thus, it is
b%cads@mwreml%%cu fy an exact effective amount in

gfgspgg; B gpgmgﬁugtggg ﬁtteﬁ%?}f)%uﬁggaha% gﬁﬂe%@r {bYH; b

formul &) 1) A iTexBobH sYAVMG Ddstdhl drdihesepmpsr, Bnﬂrcfgpgdatd—l_mfson
the 25 invention. The term"prodrug esters”

eapd By Bundganu, eds. 6815 des] st é?ls(PéamoeéAﬁ@ﬁmu@Eublﬂaﬁlﬁﬁe §90).

by reacgti n one or nore ounds of

f or nul g THETRCE XY Fncorpgr%%i@er&g%ygﬁﬂe bsti t ut ed

acyl at iAot @E88 fe@ GPHRYoRPoRARGT Y BStakiiaWhtion atd\@meemplated,
skilled in the art to generate acetates, pivalates,

meithey i adibotiat e in ee 2osubstantally pmi@for 80 Thelcompounrdssfdhe
forms of pr.odru are well. known nth%gart and. are

QBESFHRHETFA CATT B e ST £ Mot aS G aPh 8ipg b neludin
ahng Qﬁ‘e g tﬁ@ R' sﬁﬁstﬁﬁex%e C’(’J&is@@lem@p fidds SEFBinhitie T @zsm exist in

VWernut h et 1, (Academ ress, 1996);
Desamgionetic Iar dmst@g@mead iforens dzyin MixtBres depaentd The Prossisesfor
1985); .and c)..A Texth

DEVFRGHRR A8 UBIZeERcs a?lbanea?’s%r?D?ma%amHlﬂ%ﬁsn%ag‘% gaterials.
Q’gh nqiaéere Sricdt drdnandcHer{dbURMardpAPRAAChEY BAd %@p&ated by

19 3 references are incorporated herein

r ebmaanoeal nﬁtlhodstferamn@tﬂmhwmtoglrMIQ:t@dpnw or ﬁﬁcmml

instant i.nvention are contenplated, either in

adRisidlizeEo%r in pure or substanti al | y pure form The

CONPOURES 1§ £rrﬁa!3§ut109ﬂf §@c%tabfé\‘s§fﬂ§ 61QHe 6GAPHRMS of formula I of the

asymTetrl centers any of the carbon atons

I mctentdominclhde aﬂgahanﬂalcsﬁlts sichRs dithieni sodame or potassmm alkaline

Consequent | nds of fornula n exi st

o Rk FRSTL I ST B LR S8 AL ETTB: VI o A b fPipgrm and

t REIE Cftiont RECH SRS Em! MolinB! BPRARIARMe CaRylbhddidndi8e, t-

racemat es, enantiomers or diastereoners as startin

mbugyildrains, t-ocianindi dehtydroabirtldngineras avedlrasiphampgceutically

d h b ted
C R T RREh Sy rite, BPARr.doT R TR oG o
U e AR, RG] Qﬁ@fnat%%l‘&fa&‘a?t& %'téata%@&ﬁcpﬁlts oh ﬁatural

pharmaceuti cal 'y acceptabl e salts of the compounds o
f @k:mrhag hmirfo dcids sucheseargingre, lysivleydening kad fhe ﬂnﬁ@,mndmdryg esters
such lithium sodiumor potassium alkaline earth
ek %Posal ts such as calciumor magnesium as well as
zinc or alum num and other cations such as ammoni um
chol i ne, di et hanol am ne, ethyl enedi am ne, t
GENERAL SYNTHETIC SCHEMES

The compounds of the present invention may be prepared according to the

following general synthetic reaction schemes as well as relevant published literature
procedures that may be used by one skilled in the art. Exemplary reagents, procedures
and conditions for these reactions appear hereinafter and in the working examples.

Starting materials are commercially available or can be readily prepared by one of
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w@hkdoaio9e4 bromnmi de, iodide, tartrate, acetate, PCT/US2003/027513
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nmet hanesul fonate, nal eate, succinate, gl utarate,

stearate and salts of naturally occurring am no acids
sstathafpsidll ¢ Ak AR usingXnB&n ndtBdisNEnREdoth&evidd dpecifiad the various
prodrug esters thereof. 25 GENERAL SYNTHETI C SCHEMES
Tévbstiwene ofiths compomelspredadined iimthesame manast asdhe Foswmitady

accordj.n 0 e . foll own neral, synthetic r t [cOn
schene léé%ﬁ& P‘ng]gglln& (ggléﬁ ?na%j)& qnéq%%y(f\é I {1 B‘ & rﬁa{%%arrgtﬁ)%' df®
p&&ﬁg&ﬂ&@,%ﬁ SApIBWHBR: S BfleriedR® podckd flarhihe tpositias br
Exenpl ary reagents, procedures 30 and conditions for

t itiveted earhaton®sitippewich hetheihakgeratedQd ahé Zhe wor ki ng
exanples. Starting materials are commercially
avai l abl e or can be readily prepared by one of -22 WO
2004/ 021984 PCT/ US2003/ 0275¢gEM di nary skill in the
art using known nethods. Unless ot herw se specified

t he vaBileus I desdrides bigemdral syfithetie saoenpedocibe arapariéiph 9é the

inth , f .a |. High
PRSI R R i R
Cm&gr%%tin%gr{ngg(ﬁ@ﬁ Be uiEFRchOEcdrltRnTesH Rb188tion and

POSSESS an position or 5 activated aromati C
pagirbicotion sy be fomnd rethedPrgetiat Cdowds infugapic SBOHEME Greene et

Schene | _describes_a eral synthetic uence f.or -
¢ Nl Tore S8 5057 e B9 o BLpBER SO 1o B PEE P oyl in
the preparation of conpounds of formula I, one or 10
nore protecting groups mght be used, reaction

conditions for protection and deprotection may be

found in the "Protective Ggups in Oganic Synthesis"

John Wley and Sons Inc, 19§1, or
ordinary skillfjin the

G eeffje et a

ot her| met hods used by one o

art, | CY (1A Q@ [:)Aa XBETTY XXXVI G
R1 'QO| 2R;Z A a1 | a2 ) XXxv_,

XXXVII XXXVE- .
|
Riw_ .20 R1 N\R2
XXXIV XXXIH

R2
Hoo| ]
Ry NHR, R . N\H/(Y)n\z/ 3
—— o R4
. A + Ho\n/(Y)n\z,R:; A
! @1 | a2
Q1 I Q2 o]} R,
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I
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can be prepared froma conpound of fornula Il and

am ne XXXI'| using an appropriate carboxylic acid
activating reagent in an inert solvent. Exenplary
carboxylic acid activating agents include

i sobut Coaoipbundsfodifomida I cdh waprbpangd o @mmued of formula Il and

di cycl oh xylcarbod||n1de entpflug P eno
t AfNS r&aél apBFoprlate carboxylic acid activating reagent in an inert

sél@erﬁ E‘i&ﬂ 9%1)1 a@ﬁfatt%%|agé’ﬂtpﬁféldd@‘lgﬁutylchloroformate

nplary i ert so nts inc et hers, di oxane
t earbahylditrafdarele, d1¢§'c[¥bhdxyieﬁrbgcﬂ1imrdam'ﬁndﬁ1uoaqﬁlemilttlﬂud>reacetate
or nethylene chloride. nd/or 4 are an a
ppbi—é%-@pm@thﬂp@mppr@qy@rﬁ g@y]ggé 8 efﬂpﬁa(ry fnert so vgyts include

e{sbgloggrﬂ:r galttlfﬁﬁ% Igcl% et gﬁofcn'ld?ﬁhe parc%gﬁltﬂ% or methylene

Rea fon con tection may f ounds
| Bhlokige. PIRata@d/or Re aﬁ ammne prof¥cgiap IgmuﬁymIcheas [st)b— @B 0eTrityl,
et al., John Wley and Sons Inc

e oY h@@@ﬁrowteélﬁe affprdihg iﬁﬁa]rlgmé%t% | R?aﬁtl{)? ﬁ%ﬂdé‘ilqns for
Egr%@g M}% ‘f’(ﬁﬁdg@ t:ﬂ[;, epl%fe%g\é%’g}éédlbgtng aéné?ﬁceﬂdtﬁ’é%lsefGreene et

an a

prapt REh Wﬂeggz[rﬁlﬂbns Leh 1991, Boother @BH0AS uskdittyydne of brdindk$ skill in
Exenpl ary deprotection reagents for Boc- are hydrogen
cHicorti-de i n di oxane, TFA in dichl oronethane, etc.

exenpl g}&?p GRha %}55]& @Fegacf@@b# ﬁqe‘if%%ﬁ:!t%/cttﬂoﬁ of compound IV where

hydr og Ion, exenp eprotectl

hyds Raaap bﬁatedﬁumm @GRting groap stet atsah‘.}dsl,r@BZroaﬂ‘ntyl etc.
Compound I1l can be prepared from conpound XXX

Whaemplag fleprotactiyieasepts fgF Bogr 4 wﬁwﬁ%o%@%xwwﬁafle TFA in

oA a1 252 RLLONRE o,
( feREmpRAry @pastedtdn f51€1':‘r1tlyﬁl$tl@ﬁﬁ)geﬁ cl&?lbrlde] in a(aeg)ne Gh&mnahydrofuran
( 199 7? 1(‘3}’2 5246-

5247). Wen COis a ar bonyl

| t can Granposad SSeXHkean beyaeRssaA frep 69@1)9%&?(8%% ]é‘?P C=0Ois
A B A SRR N e 800 Y
followed by reduction to give the amino group in compound XXXTII. (for an
example, see Lautens et al, J. Org. Chem. (1997) 62, 5246-5247). When C-—-Ois a
carbonyl group, it can be reduced to a hydroxyl group then converted to the amino
group in compound XXXTII. Alternatively, it can be converted to an O-methy! oxime,
then followed by reduction to give the amino group in compound XXXIII. Reduction
of O-methyl oxime to amine can be carried out with borane tetrahydrofuran complex
or other methods used by one of ordinary skill in the art.

Compound XXXIV can be prepared from reaction of compound XXX VI and
compound XXXV. Compounds XXXV [Y =H, SPh, Cl, NMe(OMe)] can be
prepared by one of the ordinary skill in the art. Compounds XXX VI (M = Li, MgBr,
MgCl, ZnBr, Znl) is an organometalic intermediate, which can be prepared from an
appropriate precursor (X = B, I, CI). or other methods used by one of ordinary skill in

the art. Organic zinc reagents can be prepared via treatment of arylbromide or
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conpl ex or other nethods used by one of ordinary
skill in the art. Conmpound XXXIV can be prepared from

I §64di@Owath RGSES 2B thata8y Hes@ﬁded Mmoo gNCreKXY991), 56, 1445 or
Compounds XXXV [Y = H, SPh, , NMe(Owe)] can be

pFasprdmedpnty9Bhedbfl 925}eAb¢@ﬁh‘aﬂly, itgan|alsq he prepared yia treatment of
BB PEAaTPAF Bal Eper b oy ? a&ﬂﬁ”’?"féﬁ‘c

f 5 8Mid or ARPARK! ate precursor (X = B, I,

ot her net hods used by one of ordinary sk|II |n the
art. Organic zinc reagents can be prepared via
treatnment of aryl brom de = 2004/ 021984

PCT/ US2003/ 027513 aryliogﬁﬁgﬁéﬁig Ri eke(r)rs zinc

nmetal as described in J. Og. Chein. (1991), 56, 1445
or Tetrahedron (1997), 53, 1925. Alternatively, it
can aleo be prepared via treatngnfGof arylbrom de lgr
ary/'t oli de wi tm n- BULI or terk-Bali-Reol | owed by Ry
addi Tl o@2of Hg@xﬁ'c om-de Qe 7i fC |Hod| e—5—SSHEM Ha
PG Wh H N R2 NR2 + H2N

N

2 N-~inON NOC]—I\~“\ PRO N | ~L o
VIl Wit VR IVRWVIR® Hi 12RY I51N|||

/(Y)n N 2 Iz.R3HOY(Y)nZ_R31-4+ a Rb
0O Ra N~Rb N Rb -

i - re N
N\n/()n\R 1j:\ﬁz
~R3 HO 144) R
o z -~ \[]/n\23+N

7 N
N’i Ry 0 |1-x4 @Rb

Compounds of the formula Ia can be prepared via the aminolysis of a
compound of formula II using an appropriate carboxylic acid activating reagent and
amine III in an inert solvent. Exemplary carboxylic acid activating agents include
isobutylchloroformate, carbonyldiimidazole, dicyclohexylcarbodiimide,
pentofluorophenol trifluoroacetate, or 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide. Exemplary inert solvents include ethers, including tetrahydrofuran
and dioxane, N, N-dimethylformamide, acetonitrile, or methylene chloride. IfR;
and/or R4 are an amine-protecting group, such as Boc-, or CBZ, they will be
deprotected to afford the final products. Deprotections are done by one of ordinary
skill in the art as described in the following.

Compound III can be prepared by the deprotection of compound IV where G is
an appropriate amino protecting group such as Boc-, CBZ, etc., as commonly used by

one of ordinary skill in the art. Exemplary deprotection reagents for Boc- are
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reagent and amine Ill in an inert solvent. Exenplary
carboxylic acid activating agents include

i ﬁp&g%@ﬂ Sbreah Gidkah € TRXG e Bydraipl iy ddpzaétion for CBZ is catalytic
di cycl ohexyl car bodi i m de, pentofl| uorophenol

t hydrbgematiewet at e, or 1-(3-di nmet hyl am nopropyl)-3 15

t hyl bodi i mde. Exenpl ' '

ot o SR RO B AR Yol ool VL A procss.
NEsiéﬁBfaPsth?aﬁﬁﬁ'g deentPiaeluas POCH, 8OQY, HEY HYlAened Mitsunobu
chloride. If R3 "and/or R4 are an am ne-protecting

graagponssuch as Boc-, or CBZ, they will be deprotected
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by, one COMRSER N9 beBEHRIES o RERBHEE VIE A Aol §F fsing an
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ction of conpound I ere Gis an appropriate
affixamplarptazoeiyhig agidogpvasingragenss Bsbide igBEtyladderoforgate,

comonl y used by.. o of . ordinary skild in.th

E CoBPU P8, et Ry B G no T8l Biggoacette
2004/ 8 A8y Rilh 4025 Rhbod im0 FBRnHMrP frieiesol vents include
di oxane, TFK etc;, éxenplary deprotection for CBZ is |

c athetsy frichudidpyidtrelgeineftiaorend Gorxeoe NINHms thylleemppidsagestpnitrile,
fromco ougg)é.\/ via a dehydrating process. Exenplary
dORPHas ghiogidat s i ncl ude POC13, SOC12, HCl, HOAc and

M tsu ”‘%gthoﬁ ] @(?rﬁg&ﬁﬂ.sw LERRY Al Kb GabstiRenBY QIBE Yridihefng, the
conpounds VPl via ani nol ysi s using an appropriate

c athaxaglarenatdinoi teaiotd iasirtglegb gemgems inanRargrorw ngededy Rather, the

STy BT GOL  h L SR e
¢ %Jﬂ%f% i Bﬁ%&i@tﬁ&leq{b_ gx'loﬁp!scﬂn%‘ 6%tl/dn%‘1ﬁ§ BoditAdkba &t any available

pent of I uor ophenol trifluoroacetate,” 10 or _
1-plositidh e bitachareh tgenapy Hg 8 whil theak i pepiupns aseociated. Therefore,

Exenpl ary inert solvents incluyde. ethers, Jincludin

t SuapubPeese Thendieahneslersinaise iy F7/gifent g8 cue
acetvdaihddt! i€ shou®d bdEidaydSRBh & aBiblifiSthernbieidgions, such as the
conpound VI di scl oses two Rb substituents on the _
pysubstitatonr éfroge or Ivore B lgeones, araghan snodificritioagikaayvmpto those skilled

1B et OB Bt e D EOBREQY I SOReh et

angpdhe mubsequent Schenmes hereafter, indicate that
one or nore Rb groups nmay optionally be attached at
any avail abl e position of attachnment upon the ring to
which the Rb group is asso iF e Therefore, even

t hough Schene Il a and the Sererfes—herei nafter may
reference a particular enbodinent, it should be

under st ood that various other nodifications, such as
the PG " IN\\ Rb e
H TG R H ,'“ Pz Ry N_\Rz
Ry N\R2 H2NNH2 1 Ry Vil : N
_— —_— -
0~ "N | in
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PGRo HI HI HI RLNRZ Ry N RZR HZNNH2Z R N VIII H

~ ) I'M A%efhaliiNdo@pdi Weairbe ppQetiby the dohdbisatidh bXXVand VII
-26 WO 2004/ 021984 PCT/ US2003/ 027513 Alternately,

c ()\glm@ Xdis ¥ lesingigsoyy syshras @ hplpgemdn @p irfahiptanb At dsvaed

and VII1 (where X.is a.leavin h;. e
h%nb‘?fé%“e?'n]\ggﬂnﬁﬁlgﬁ?e% 8?1\‘?%‘&1 mgﬁldg evat eg ’t%ﬁ%aenr%a%cﬁo&@e’
Egﬁimhe W A8t dlcchol MRhtas ethagblu Pxebliiary TiperatiRx aferange from
acet oni torl e, pyridine, and inert al cohol such as
ett0and3Q "E&xenpl ary tenperatures can range from 5 40

to 150 C. Co d | X ) .
h;dr az ﬂqgm?g{lr@ ngalw%prgg%f:cgﬁ% %ﬁglg{aggnggs&séog%% Yia p(r)?cedures used

obgdiofabyodlitdaly skl id (A8 aftf t . SCHEME I1c 10 PG PG PG H
H HI' R NNH R NN ON1 R HZNNH2 R2 R2 + Ro N N
N \ ~\ OCHO Ry NRb
SCHEME Iic
PG PG
4 e H LT =
RiQaN. o oM ~NATsp,  H2NNH2 j: Ra
j: 2 gy —> — - y
0% oH X o N&Rb NN
Rb N ~7~Rb
Vil Xl o}
xi FRb V Rp

Alternately, compound IV can be prepared by the hydrazinolysis of compound
X1 in an inert solvent at elevated temperature. Exemplary inert solvents include
hydrazine, HOAc, THF, dioxane, pyridine and inert alcohol such as ethanol.
Exemplary temperatures can range from 40 to 150 °C.

Compound XI can be prepared by the condensation of X1I and VII via an
appropriate carboxylic acid activating agent in an inert solvent. Exemplary carboxylic
acid activating agents include isobutylchloroformate, carbonyldiimidazole,
dicyclohexylcarbodiimide, pentofluorophenol trifluoroacetate, or 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide. Exemplary inert solvents include ethers,
including tetrahydrofuran and dioxane, N,N-dimethylformamide, acetonitrile, or

methylene chloride.
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di oxane, pyridine and inert alcohol such as ethanol.
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Conpound Xl can be prepared by the condensation of Xl
and VIl via an appropriate carboxylic acid activating
agent ipsan inert solvent. Exenplary carboxylic agid
activatiing agents include A §0but yl chl or of or mat g, |

car b'g drirm dagdbe, 20 mlijgy¥ekphexyl car bodi i i ‘el N—r,
pent of|l uorophenaol trifluorjoacetate, or 1-(3-
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inert solvents include ethers, inclyding LH
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acetonitrile, or nethylene "hi ori g€. :
2004/ 021984 PCT/ US2003/ 027513 SCHEME Illa PG PG Ri R
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"N 0 N IXYmMRo Rb HO
Me30BBALQ R XVI M Rb / Mo Rb Cyclization Xyl
XVIIT R, R HO(Y)n ~RRR™N-R2 R PGRl' Rg Z| Rl
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Xvil
XVl

Rp HO V., "8 R1_|aN—R2 By TG
= z 1
1" | Ra N—R
R N v ] Ry >
1 “\Z/ o Ra Deprotect
\ SR
Ry \ ’t}g\

O
NZ Sn—aF Rb peptide
\ coupling
N__L(\){ Rb X

Scheme Ta describes a general synthetic sequence for the preparation of the
compounds of formula XIII (where E can be CHo, CRaRb, NRa, O, S, SO,, SO, CO,
C(0)0, C(O)NRa, and m and n can independently be an integer from O to 6, with the
caveat that m and n together form a 5-12 membered ring structure.

Compounds of formula XTI can be prepared via the aminolysis of a compound
of formula I using an appropriate carboxylic acid activating reagent and amine XIV
in an inert solvent. Exemplary carboxylic acid activating agents include
isobutylchloroformate, carbonyldiimidazole, dicyclohexylcarbodiimide,
pentofluorophenol trifluoroacetate, or 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide. Exemplary inert solvents include ethers, including tetrahydrofuran
and dioxane, N, N-dimethylformamide, acetonitrile, or methylene chloride. IfRs

and/or Ry are an amine-protecting group, such as Boc-, or CBZ, they will be
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RL Ny(Y)n"z O Deprotect NNRb O\ R4 114 11 Rb peptide
~dn NRb coupling t7n N=eom' . / Rb XIV XV X II 5

w®elveoe1984 | a descri bes a general synthetic seqPents2008027513
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15

the preparation of the conpounds of forrmula X1l

(where E can be CH2, CRaRpb, NRa, 0, S, SC2, SO CO
CUPrSecttd 1 AMRAd tafnaNpadtilc. DrProtdttenendeohé by bee afordinary
integer fromO to 6, with the caveat that mand n

t gk tnthe aitasdescribed I hedOVEBL T i ng Sstruct ure.

Co ds of la, Xl 1| . -
o ol beound SV Bhd igbarsBBy R BpARRLSH of Anbolfd XV where
apEriO Rk hiiBpiEAé BRI rétedGALzrd6H buchtas Mbct, €HFIE Ric. avddl by one of

am ne Xl in an inert solvent. Exenpl ar%/)ﬁcar boxml i C
aoidihaay slkillan thegrtadixerplary depratectionishganid Ok BoFotshidogen

SR biBTHenD A i P A Sy e 1ok CBAE catalyti
1hg§695gEBEyIaninopropyl)-B- et hyl car bodi i ni de.
Exenp

ary inert solvents include ethers, including.
t et r ahgonpbundiX VI Sambe ptpaxd from ¢¢mpound X via a dehydrating
N-di pet hyl f ormam de, acetqgnitri oJ._ net hyl ene
RS I PG B Fvae e pEC R ER e e
g i onicblveB¥al isidg d¥enbinafdn¥\Rith
2%&%%‘?} %%%%%58%%/%2751%ﬁ§1§ﬂebw& egct ed to afford
t dehyidratilg agemslinclwle HIRAC JRRES odrysusingdMiteuneobb yeagtiensoi the inert
ordinary skill in the art as described in the
fé‘Pll"%%F-ng. Conpound XV can be prepared by the
depr ot @Gl RAn@KVIRIRBY gﬂatp?a%d WaRt Souphify témPSunds IX and compound
appropriate amno protecting group such as Boc-, CBZ,
eV usimdrthylverte of 5 ordinary skill in the art.
Exenpl ary deprotection reagents for Boc- are hydrogen
chloride in dioxane, TFA, etc; exenplary deprotection
for CBZ is catalytic hydrogenation. Conpound XVI can
be prepared from conpound X via a dehydrating
conditions in protonic and aprotic sol vents.
Dehydrating conditions can be 10 exenplified by using
protoni ¢ sol vent along or by using conbinations with
dehydrating agents include HOAc, PPTS or by using
M tsunobu reactions in the inert solvents. Conpound
XVI can be prepared from coupling conpounds | X and
compound XVII1 in inert solvent.
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wWORD4ROBE O N 2 coupling H HN m x I X Rbo H®&yUSD03/027513

Ro Rb Rb Rb
GRL RL N

-Rb Me3OBF4 Pm/ Rb XVla
XVilla XVI la R2 Rl' HR1 i

N ~)MeO N'm
Cyclization

(y). ,/R3 HO (Y)n_Z~R3 RISCHRMIRIVAN-R2 Y \Z R4 0 8411
N/ N- - Ro Deprotect VN Ro I~~ N1 N OO Rb peptide
N Ro N ,Rb coupling n---r (((yyy~----t R Pt 6,\ Xllla

XIVa XVa 5 Schemes Na -1Vc can be carried oubeusing
sim | aps general procedurgs as described § ,LSQ ene

11T here internedigffiey Xvilla, Xviilb and XVi1lc
are YOtiTrzed™ W pl ace6f Tnternediate XViph. mand n
can _iudependently be I NHeger fro[ln, 0t9 5f|“”vvi4h t he
cav®at ™*hat m and n tOgellher form §£%°- 12 nd d
ring,structure. — Rb
IX y
H g
O, N A
MeO._ N
\m“ﬁb Me30BF4 NP Hm
1 —_—— —Rb XVia
oy Vi
A )
Cyclization
XVllia XVlia
PG
R ' '
By |‘2 R, HO M P Ry ) pl—Rz R i rI\l—R
Ri_| 4N Yy /8 ~z 1 2
\n/ ~ | .
4 \H4 o} Ry Y —/k\“\ b Deprotect Y, /k\‘“ Rb
. B N7 N ~— NN
N/ N Rb : N= N=—
VT e %YLC/ ‘%L &
_gy-éC\/R R0 = o o
7l \
X\T:Ia = XIVa Xva
5 Schemes IVa - IVc can be carried out using similar general procedures as

described for Scheme Ila, where intermediates XVIIIa, X VIIIb and X VIIIc are

utilized in place of intermediate XVIIL. m and n can independently be an integer from

0 to 5, with the caveat that m and n together form a 6 — 12 membered ring structure.
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Me3OBF4 XN ~ Rb XVIb Rb/ Het-~-Rb Rb He Rb XVIlIDb
XMIlb Cyclization R2 HPG RL N (y)n /R3 HO Mh,, ~R3

RLNR2 I ~z z RL NR2 OSEGHEMBBHE N N--NO Rb

Deprotect A NNN Rb N~ N Rb peptide ' ~Rb N
coupling n Het ' Het Ro Ro Ron n ~Het Ro Ro X IlIb
XI Vb 31 WO 2004/ 021&84 PCT/ US2003/ 027513(5 SCHEMVE
I Ve PG G PG R N, N\ L
Ry \R2 NHoNH, Ro ~—~R,
A
H (o]
coupling
X IXb
O N
j; mRb Me30BF4 \Tﬁb
e ———— A
Rb/ @—Rb Rb/ Rb
XVillb XVilb Cyclization
2 ‘ H PG

| R
3 HO. (M Ry P N—Rz |
Ry N\“/(Y)n \Z< \[r \%/ :E Ry N—Rs
o) (o} Rell % Deprotect I

Ry o
N Rb
/k\/ NZ SN—® _ Rb

v %:/(\ o J%/ i} ‘J»/

Xiilb Xivb XVb
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H~NXcouplingm IXRk HRb Rob E ON m M30BF4
woR@4j0218R Rb R k Rk XVIc E E Ro Ro Ro Rb  PCT/US2003/027513
Cyclization XVillc XVMIlc PG R NR2 R2Z HRL M\ ~(~n
RBRLNR RO ~I'"I( HO(Y)n-_ ZiIRB " Ro NNI \ k O
R4 0 Rg 11 N N Deprotect $§CHEKMETIYcE N N peptide n E
Ro Rb Ro N k coupling ERo Rb Rb XIVc XVc b Xlllc
-32
PG
TG TG H1 'I\I\R
Ri N—pg, NHoNHz Ry N~p, I 2
;;[: ;;[: _NH, 0~ “NH
0" “OMe o) N | H Rb
H N\ N
X X coupling m
R k
H Rb y P E
O Me3OBF4 MeO~ 2 Gm R Rb
k R k
R \ L XVic
Rb
Rb R Rb
Cyclization
XVilic XVllc
PG
TZ ‘ Y R1IN-—R2
. Re Ry N—Rp Rb
A N\n/(Y) \z< HO\H/(Y)n\%/Ha I Rb N7 SN
o] Ra o) Rs | N7 NAHR® Deprotect \N_" «
- \N_ K & —— E
peptide (A JE ow N
coupling - Rb
XIVe xve
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(Y)n RBRRLHNR Z ORI HO(Y)NZR3 + N N~ K Y |

ORb O RA ORb XIX Il XX 5 Conpounds of formula

XIX can be prepared from gcegmmBund of fornmula Il and
am ne XX using an appropriate carboxylic acid
activating reagent in an inert solvent. Exenplary

car box I|c acid actly ting agents pgcl ude PG

i sobyt Cchl or of or lmte car bonyIHi |, m dazol e, H |

di B exyl car o 'i'n e, pent d 1
trlfluoroéee%ate —
(ﬁﬁthylan1o spyl ) -3-etloyi ¢ diimde. N7

Exenplary i nert solvents i ncludg
t et rakigdr of uran, NXM¥IHi net hyl f or ma e, acetonitri
or nethylene chloride. If R3 and/ypf R4 are an XXI
am ne-protecting group, such as -Boc-,-CBZ or Trityl,
they will be deprotected to afford the final products.
Reaction conditions for deprotection may be founds in
the "Protective G-oups in Organic Synthesis" Gee et
al ., John Wley and Sons Inc, 1991, or other nethods
;;ed bybone of q%glnary Skl|| in 15 the art. Conpaynd
can be prepar by the deprotection of co
where PG P§ma (g)p : oo nKXI
such as Boc-,

e amno protecting grou
Z or TTAtyI etcHo Re@gplonn§ond|
und Pr 6t ectti Ve

Goups in Ogagl c8 nthesis" C}eene)et aRs, Johfl —~Rb
Wl ey and Sons | K& 91, or other nethods 20 used by

one of ordinary §b&|| in the art. Exenpjary

deprotection reagents for Boc- are -33 WO 2004/021984
PCT/ US2003/ 027513 hydrogen chl oride in di oxane, TFA

i n di chl oronet hane,

Compounds of formula %IX can ngBrle%m)éd gro%{ 8 tcoer(r:qt:xl)uonla of formula II
and amine XX using an appropriate carboxylic acid activating reagent in an inert
solvent. Exemplary carboxylic acid activating agents include isobutylchloroformate,
carbonyldiimidazole, dicyclohexylcarbodiimide, pentofluorophenol trifluoroacetate or
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide. Exemplary inert solvents include
ethers, dioxane, tetrahydrofuran, N,N-dimethylformamide, acetonitrile or methylene
chloride. If R; and/or R4 are an amine-protecting group, such as Boc-, CBZ or Trityl,
they will be deprotected to afford the final products. Reaction conditions for
deprotection may be founds in the ‘Protective Groups in Organic Synthesis” Greene et
al., John Wiley and Sons Inc, 1991, or other methods used by one of ordinary skill in
the art.

Compound XX can be prepared by the deprotection of compound XXI where
PG is an appropriate amino protecting group such as Boc-, CBZ or Trityl, etc.
Reaction conditions for deprotection may be founds in the ‘Protective Groups in
Organic Synthesis” Greene et al., John Wiley and Sons Inc, 1991, or other methods

used by one of ordinary skill in the art. Exemplary deprotection reagents for Boc- are
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for CBZ is catal ytic hydrogenation, exenplary
deprotection for Trityl is hydrogen <chloride in

wae®wozwsor tetrahydrofuran. Conpound XXI can BPET/US2003/027513
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prepared from conpound XXIl (X =d or F). 5 Conmpound
XXI'l first react with hydroxyam ne to give an oxine

| Y R6JEREhRERle it BRRand, TFACWRIECHI oS thah,@td. Qaxetiipliey deprotection
basi ¢’ condition or other nethods used by one of .

ofod (R iy cetilyitic hiydrogematians exempiasn derfotexiion (ogATigd is hydrogen

prepared from co und [l via treatnment of

aﬁﬁg 1p£{;%toger&ratg&§1ygircﬁ§rxap.eagems in an inert sol vent

such a8, bHIEX X 84d B prepREdfaM Pinpotd K¥ILEne.Cl or F).

Organic zinc reagents can be prepared via treatnment of

a€ympowrnd XETIdirstaregdt ivGth hjelrasiyamming; te lgéer dnixime irsermedipte, then

described in . J. O en, 991), .56, 45 or

TN P BY sl zaioryihes SaNTG eptation qrap Rt 1314 by of

a via treatnment of aryibrom de or
a!?%a%g?lﬁg%\?mﬂ{e%ﬁh- BuLi or tert-BuLi followed by

addi t | Gompbuml KX dandwipdepacad frim comnpeindeX X115 vigdragbugd o
XXI'lI'l can be prepared froma conmpound of formu VI
PSP L JrsaRS 6 i RO Sishan Gee g ihoturan o
ARRAR! RL&iC AR %ﬁ‘%ﬂtg cAfborepiirbd VialtieRfindn€ 8087 broMidaror
inert solvent. Exenplary carboxylic acid activating
agefibside il Ridlee“izanmétyll ashleamribbd imAt@;g. Chem. (1991), 56, 1445 or
car bonyl di i m dazol e, _di Céd ohexyl car im

o Tt oy GBHOmS, 125 ISBauTY i Gan 76 be Prepited via treatment of
1- (3-di nget ' . | Lo )
E P AL PURRRE RPN B ol S cGRE Ry o of sine

t etdnaby of gifelicide. N, N-di et hyl f or mani de,
acetonitrile, or_nmethylene ch| tori de.
T

-34
2004/ 0B eDpATTE KEPCOITAS g O] {oxylapy Il and a

: . l @3@ te &b cNcfdve
R etk g SRR i A afforits R
Rici¢dihg Rageiin bh MartRoleNG ExeR(pldry RarbRtylicrick! acivatingdgents
XRoN;!I,NNRob O-~Rb .
include isobutylchloroformate, carbonyldiimidazole, dicyclohexylcarbodiimide,
pentofluorophenol trifluoroacetate, or 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide. Exemplary inert solvents include ethers, dioxane, tetrahydrofuran,

N, N-dimethylformamide, acetonitrile, or methylene chloride.
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WG 200¢003986n be prepared from a conpound of forpail/asion3/027513

10
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and ami ne XX using an appropriate carboxylic acid
activating reagent in an inert solvent. Exenplary
carboxylic acid activati nGGEEMESVI ncl ude

i sobutyl chl orof ormat e, carbonyl dii m dazol e,

di cycl ohexyl car bodi i m de, pentofl uor ophenol

trifluqroacetate, or 1-(3- N
di rré?ﬁ&l)lé:m rr?m—qpylﬁ){%\-"%xhhyl car ?Sdg'/%e“ Exerml ihf\\u
inert solvents inclu ers, i oxane,

t et r ahy'®%8f uran, N, %-%Hgﬂet hyl f or manX¥¥b acet oni t r i fXb
or nethylene <chloride. If R3 and/or R4 are an

i gtecting gr¥apg,-Mreh as Boc-, CBZRk Trityl,

I' be deprotected to afford the final {products.

React ig ditions {ér pr oX&bE WRXINa ds in
the "Pro /ect\ve G oups i/ QO ganic Synthesis” eehe et
al ., JOAN @ and Sbns\rCcRP1991, or ot heX W Rb

nmet hods used By one of %;ég) mary 15 skill in the
-35 W0 208¥h21984 pcT/ U037/ 027513  Conpound¥ can
be prepared by the deprotection of conmpound XXl where
PG is ,gn"'aﬂpr opriate am ng p'?%t ecting group seeh as

Boc-, For Trityl, etd®i ion condi ty dj'ns,[,for
deprotecgion may be founds|in the " Prot ectye ®\20UpS

in O dani nt hesis* Gy t al——%ohn \Wley and—
Sons | ng, ~piPr ot her kn met hods one

of ordinary“skjill in the Art\=>Ex&hpl ary de®
reagents f oc- are hydragggnrehl oride in dio
TFA in di cg{(\c’)r omet hane, etc.; exenplary depnotae®Pion
for CBZ is catal ytic hydrogenation, exenplary

depr ot ectH oﬁb for Trityl is hydrogen chl oril_pIeRa' n

acet one 'O t¥er ahydr of uran. Conpound XXI R b (Y)nw__R3
prepared from con‘po\und"I (‘Q%f/@t or F). 10 n’pouﬁd
XXl fi NSt yrexct with hydgoxyanineto™giv i me Rs
i nt er medo n followed by ¢yclization yhd
basi c condit or other nethods used by ofleQE=rRb
ordi nary s)I&IIRPn the art. | b

XXV

XXIV can be prepared from a compound of formula IT and amine XX using an
appropriate carboxylic acid activating reagent in an inert solvent. Exemplary
carboxylic acid activating agents include isobutylchloroformate, carbonyldiimidazole,
dicyclohexylcarbodiimide, pentoﬂuoropheﬁol trifluoroacetate, or 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide. Exemplary inert solvents include ethers,
dioxane, tetrahydrofuran, N, N-dimethylformamide, acetonitrile, or methylene
chloride. If R3 and/or R4 are an amine-protecting group, such as Boc-, CBZ or Trityl,
they will be deprotected to afford the final products. Reaction conditions for
deprotection may be founds in the ‘Protective Groups in Organic Synthesis” Greene et

al., John Wiley and Sons Inc, 1991, or other known methods used by one of ordinary
skill in the art.
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Compound XXl I can be prepared by reduction of azido
conpound XXV followed by protection of the resulting

wW@rioa®21984 er redi ate by an amine protecting 15PQr/osmo3/027513
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such as Boc, CBz or Trityl, etc. Exenplary reduction
reacti on include hydrogenation or with

t ri pheayBHRRPRKNAN b pAspdRa by theddpadigctical offcdmpound XXI where
Reaction “conditions fpor protection of the resultin
aRGriean appeopristé sminormagtesting gyovpisnchas Bies-, CBZ ot Byl ¢t

oups in Organi c. Synthesis" ene et al j
aheEan oo S PO Ry T EEAGE nE oy B aip e
obg%a'ﬂﬁ:r %yrﬁﬂ@sis” GréenkeReaibhn RA1GARR SBAs X080 1¢ another known
prepared froma conpound of formula XXVI in a two

s tnefhod e gsedriyene of otdimary Kiibvim theetrh it niphary eprafection reagents for
Treat ment . of c ound XXVI i th br.gm ne resulted |
285 i RudOma T dreaeee. T B oSop By o eribidy
tcglﬁggt@éﬁl;n 1 B 7058 'cgtglg'tie Ry&eEthaBidn S ehiplarpdéfibtection for Trityl is

ounds XXVI can prépared from a conpound of
f aydrogen KIOfide inatdione2dy tetmahydpdimias. nmet al reagent XXl Xa

or XXl Xb. Co d |1 can_.be prepar aghd
o B oL S SR 1B, BRSOl P30 A5h
a%ﬁﬁeﬁﬁ@kﬁmsp%&’tl With ?}ﬁr&&ﬁﬁﬁé’t@tgi@ar{ Sag.MtcARdliate, then
base™ In an I nert solvent. enpl ary carboxylic acid
acdllovadibygyeljarivs uhderbasie cosbitiurt g atheranethedsrmseé by one of

car bonyl di i.m dazol e, dicycl ohexyl carbodiimde, 30
p&HREY SEHdpHESY trifluoroacetate, or

1- (3- diERlBYhARIXAP. yared B RUGGRNRAALidB 8@ pound XXV
Exenpl ary i ﬁlé(?t SO vg%dsrélfancllﬁ%e et hers, 1di oxar’?gl,m -

t éslicateddrygiroteetinn ofithe Nsdliing binyref inrenmedialie by an amine protecting

acetonitrile, or nethylene chlorjde. ,Aternat.ivel
a@ryp-sygh W?%@QEZO’ZFQ%Y&L eieT FERBBs) HovIes fe%é%efl #P%%‘i%

b ' ' Fuiléh, Ursd A6
oTAFOPUERRR: AR ORSPARAR et Luphlgol e indon
mebiditiensi for ploeection of fhseesudtgl aningindaingdintd ey befaads in the

{ REPOpCE S RER PO QiSRS Leerieh g My i TPH ap e
| 18] of gkh\@ Hlethods oSl dfRary SkigQARIYUY known as
Gigriard reagents, and can be prepared by known

met hod<CougetndyXEVecanfbequretiaral fyors licomponnd bficfosmela XX VIin a

Compound XXI Xb ca e prepared. by treatnment of

C YYD Si5AECTRRREP T her kygbn SRR TIE 5 B RRBLA SPRRRL XXV

u 5 i 2 Libhe rorfr3&iaftl buhichQrddEblibd

A@%ﬁ%ﬁ%@ i b{'&?t?rl}ﬁ{n?)g%tl) e rgr owt h hor none oy

I ele@@sdnt ¢/ith Qa6 Untisichfas f@tinnlaaide. can be adni ni st ered

to animals, including man, to _rel ease gro hor .

in viv &onmeungdscilean pf]grepggﬁﬁqggh@gorgaqpngt@? fornula XX VI with

2%5%2@%506&5&1 }egge%?m'o?mmort ant animals such as

Compound XXVII can be prepared from an acid XX VIIT and N, O-dimethyl-

amine hydrochloride using an appropriate carboxylic acid activating reagent and base
in an inert solvent. Exemplary carboxylic acid activating agents include
isobutylchloroformate, carbonyldiimidazole, dicyclohexylcarbodiimide,
pentofluorophenol trifluoroacetate, or 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide. Exemplary inert solvents include ethers, dioxane, tetrahydrofuran,

N, N-dimethylformamide, acetonitrile, or methylene chloride. Alternatively, acid
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15 cattle, sheep and the like to accelerate and
increase their rate and extent of growh, and to

WO paae21984 M | K production in such animals. TheP@Er/esSmn/027513
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i nvention includes within its scope pharnmaceutica
conpositions conprising, as an active ingredient, at

| ZxsITTae belotiigted @opRWOHsspohdingaoidicaldridemsing oxalyl chloride
associ ation with a pharmaceutical carrier aor dilue

Cf¥onyh ghlpgide phetherckroye methpdsdn by arp ol repyigng acid ¢hioride can

SOBHTEERY Ll SO ORI R o

ﬁl}ﬂa@fneflﬁﬁﬁme@t dolv@ht. anot her corrp05| tion which
exhlbltsadifferent activité ., an antibiotic or
T

ot her PFlmprardXXKald sprepenly omﬁ%ﬁrlanard@%ﬁm and can be

pronot i.n ent s | ud but t to, TRH
Bfeaﬁféflﬂ?g kggwp%egfﬁ%q%&se&% (ﬁ?ﬂr ‘ﬁn%& Sken ep‘% i ns,
ser i es (RhPohAYKXItbRER bE PRPALAES treftnfht 6S&GAnPJUNY XS(Xb with
Patent No. 3,239, 345, e.g., zeranol, and conpounds

diVd i os edBuln or by @omn@ﬁmdmsedzbyomg og pglinasy gkill in the art.
sul benox or peptides disclosed in U S. Patent No.
4,411,890. A still further use of the disclosed

conpounds of for muran iT@ds AR® COVBINAONONS 30 in
conbi nation with other growth hornone secretagogues

such as GHRP-6, GHRP-1 as dHiHitiectbed in U.S. Patent

No. 4,411,6890; ,and publications 071

867 071 115 3H B BRSO T oGP GO e P2 g Bministered o
f 3finPiis @mudlﬁgnﬁﬁ 34098§as@rgr(9ﬁtﬁ\ﬂoﬁnm§=7mm@ O@(ﬁ/eaaﬂ-lgﬁ"rthe

PCT/ US2003/ 027513 hornone and its anal ogs or
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further use, of Q rrrula

o Reter S PoHkT © BB RAe O A AT B growen
hQh R BcRAsdhAR BRERBOAPTASeh SHfAIsas MK- 217
(alendronate), in the treatment of osteoporosis. 5 A
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formul.a | is in, conbi tro

| Gemg e e ILCIEELITb e SUER! PEeapEk ISl Py I
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androgen receptor nodul ator, such as disclosed in

E@bcﬁ/areqﬂxarrﬂace@t1ceépompomt1®S@an N@dpn@pegtpwﬁeprom@ng agent in

1008 (.1999 .
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muscl e strength and function in el derly humans,
renaersdl or prevention of fraility in elderly humans,

sti mul io and i.ncrease. i scl e S. nd cle

st r engt gt PROMIPSPE 38° %mﬁﬁg‘?g%"ﬁ a@d’tngﬁ&lﬁe nse

afd %&ﬁyl?tﬂﬁ@dté%l ARBPRIIRY) enl&rphﬁlﬁ@umenésqﬁaﬁaglgmﬁa@ kempéunds
protein |l oss due to chronic illness such as cancer

ordlscmsaﬂsm Ursp Pateeniot 3,239, 30s clze zemaholl andycongpryinds disclosed in

] SLERESG, oD, AR o s S hebhe
4,411,890,

A still further use of the disclosed compounds of formula I of the invention is

in combination with other growth hormone secretagogues such as GHRP-6, GHRP-1
as described in U.S. Patent No. 4,411,890; and publications WO 89/07110 and WO
89/07111 and B-HT920 or growth hormone releasing factor and its analogs or growth
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progestin receptor agonists ("PRA"). As is well known
to those skilled in the art, the known and potenti al

WQIs@g/00f984 gr owt h hornone are vari ed and nul ti t Bdi/N82083/027513
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Thus, the admi nistration of the conpounds of this
i nvention for purposes of stinmulating the rel ease of
eRslaman andit2 BnQ6wr Romatomiedins devtudiny BGF-hend HEle-2e A @it futher

or uses as growth hornone itself, To those skilled jn .
t be GAithe dipaloged opappuRdskronma I effhe Enyepsh isgpgombination with

potential, uses . r 3 [ .
eyl BT of bisPhABho AR TRAGs MEAPLAGHAAR) o te
agedthbst SToRopbsipUr poses stinul ating rel ease of
endogenous growt h hornone and would thus have simlar

ef f ect & stitl fugher use ofjthelisslased ermrounds af formuaris Uhepgntipation
25.formula | are useful f.or [ ' .
noihaneoned aBibelEg! Moch g P PrmBluRlcp o as tamonien
Obr FMXSHeRe, D R8BI LI N rdgen edckprdr f@dglator] such Bedisclosed in

el derly); reversal or Cgreventl on of frailit

y or
afewrs ak detfalinBid. dfeal Chen) hated(TORRADHOP (139% pad Hamann, L. G. et

atrcdit et PR PSR e r B HEpS of Metaboli
0%&&9@1%&,%&%%@51’1&5& MRRtleGirefdth @Ad funkbh BUad&lsNigiea®, reversal
(CFS); treatnent of acute fatigue 30 syndrone and

mos piegerition f filityi elderdy bunansnstisureféonandsneiresedn MBclgmass

t he, i ne syst i.ncl pdi i nprovenent  of. | ] :
- BRbBHELS fierth afetion of ol Rk Tg I Gp hseilich d Bidid operation
healhia; (Bt LdaphdxifaRPnSteld BSS difeQolcBRAIJ illn8dsGhckass cancer or
accel erating the recovery of -38 WO 2004/ 021984

PATDESSROAEY S LBmubilp nfobdity,and nypanteeance pf skin thickness.

e kA e WP BPL Al RSBy i
E gﬂgegtitﬁ{ecéﬁ’t%gghisgqr‘MHpn ce of sensory function

, hearing, sight, olefaction and taste);

t r eat méwstis Ellkaswi hythoee gildier ip theart.rthe kupves and potential uses of

treatment of growth retardation: { of o
S S T R S R T L
'0?6%35&1{213%@ s ifvE SRS TR buPbscs JF @ﬁ@ﬂ%ﬁﬂ%tﬂé&féleﬁiﬁtﬂﬁgenous

sting in connection with chronic liver disease;
t reattinhotmode ¢anrhonb theysamp effeets ot rsea pagiow b hormens ksl

retardati pon in..cqnnecti on.w th.Crohn' [ : )
g e BAEAINGE e R0 b ol AR ptenil o
' ro\?\gf&&% BoRAVR! ars YN milti®aindRs t TREs, tothb&maeboformula I can
bowel di sease; treatnent of Crohn's di sease and

ulbeedmiristered Goii pusposes stithwiating rsicasmet ¢ndgeeneug growth hormone and

e R S
t rgsih fRledkbRNior SialaBh bf SlowlhNSinineaélede (6,891 the elderly);

stature including growth hornmone deficient children
anuhistaarice of atuscle stamtic it fadction (r.gc hn S1ei edder]y)] igueysal or

treat nent .abesi t nd.qrowt h.ret.ardati »aASSOCI At ad.
WSV BROE {;%lﬁ{yr%égﬁgﬁ?ted Bl Qﬁ?lgle?(e}.*&% LEege F@F@g’

W ' ic & ; Riconfs; BfeO¥tibn and treatment of
VNG S pRlic Sk Refbots bf BALATBRIcoRls; B fbn and treatment o

s ysttoparesigyicealmemef chrosicrfdigsyndmmed @S hdreateent gf asminfatigue
ir %&T&fnﬁamg %&gﬁ@%&&‘l&gﬁng %feE:tligrl sugée%/\ét srt]irr{]u?artt%%nc% the immune

system, including improvement of immune response to vaccination; acceleration of

wound healing; accelerating bone fracture repair (such as accelerating the recovery of
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accel erating the recovery and reducing hospitalization
of burn patients; treatnent of intrauterine growh

WO edqoatoeiaBd on, skel etal dyspl asia, hypercorti soPCEUSZNN8027513
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Cushing's syndrone; induction of pulsatile growth

hor none rel ease; replacenment of growth 20 hornone in
ship€as e patenahtareltatag heating of complicated fractures, e.g. disctraction
ost eochondr Odé(srpl' asi as;_ treatnent of Noonan'

S .
SORIRRZEARSS: LPCEIArsHOf Of d9OLl ERAF S IEF U A IAP(fefpf sepfory function
deps essi-on; . 4l COGRLiV i g :
LR TR o FOUPER 5} QA © s
dire@@8 8t oftor@athrrentdadbn dedaayiad ofigrowdh hetaddation sesalting from renal
psychosoci al = deprivation; treatnent of cata%plisn1Ln
cEliyeecari insuiiigiencyp eareenl of caydomayRRathyh rapfgpepbol wasting 1n
venti| at or

bt B LLE e ol g gemenc o

N¥R&AR kethrdhiidifin CohAdttios &l @ohiy disehden pytment of short bowel
congestive heart failure); |owering blood pressure,
peydearné; dreatmeait Af irritablethawel pyndrepesiipatg Af giflammatory bowel
pr.evention of .reperfusion " . i
e I L e

Cabieetidrtwih ehonkf otaguAFe palhaiikplisere CCOPBYraahertfof
protein catabolic responses 30 foll ow ng traumst,(acle.slglycSrt stature
o}

r eympkications asspaiated tathdransplantatien; Aisatarant PERhYRIol¢g!

sur ger. congestiv eart . f.ail ' :
oA A 80 e L AR Dt i
PHIRLc: Rreh@Schit SHi6besRy &l £0Weh tekdri@in Bstehut@bwithobesityptreatment
AIDS; treatnent of -39 2004/ 021984

POT B2 8.0 27Bad atef JWidrdaekaxia Taging); Fretment e srowth retardation

nesi di obl ast osis; . adj.uvant. tre ) oy :
S B S 2B i BBt e
PLEKAA AR bf @hatidie h@@ﬁ% patiat @dwttdieshione igbnditivesyadrome;
function; treatnment of inmunosuppressed patients,

t rectlarating thé recouery @pe rducing hegpi patiogfof\hyER pzﬁyéanpshtreatment of

ggﬁ%zlgetring%r%tﬁmﬁe@{‘f?aﬁ;ﬁ%&%%@%@?ﬁ% }gfpseg%cﬁgsrdlﬂm%nd Cushing’s

NQYE RIS ERBHERoh\6F plise@IE @edvith hoffRcMvelsasy; replacemeacofegrowth
strength, nobility, naintenance of skin thickness;

hdiormerz in styessed hatients; gaatment ofsistarskenssrdyerasas Geaizgng of

| homeostasis (e.q., in th i )
ORI B FHOTe Je Bt S D apbbad G oLl
C @ﬁbfdv@ﬂﬁn@éf@%ﬁﬁivé agetian (08, @dathembf dememk® treatment of -

stinul ation of "the i nmune systemin conpanjion aninmals
anfdzheimat srdiseasof traptment o deflaies weundghealing AndpsypResesial

anj mal s onot i n [ hinliy : [ ' .
B BRI HRBI Kb R b o
| iyeggiaRe Hepdnt@mlyMabitmeht dfatidddysildsiio @ @sdobiataddivitdgvalvular
NI DDM in ‘manmal's (e.g. humans); treatnent of insulin

r eieaseanyecarial infarcriemcerdidcrhyperionby ot esmeestive ey Saues);

and correction of the relative h [ .

o dnwsag, 80%5@8%6;mr%tﬁct}olchgglggtevepﬁ?c&%&ﬁg%fgIéc%%gnnoé“'ﬂg&femlon of
decreasfntehtd tRENLERLE RS ih ERRhITRNALYQS; BYded beslbving of the
treatnment of frailty such as that associated wth

agiatalypli¢ stemtofiegingpdticovaipasirireverdabel profed fajpholic responses
treatnent of hip fractures; treatnent of. | e

d efPﬁ%‘iV’élﬁéVuFﬁQ?-ﬁd oLy i b s s M sy

I fohPestilé ek MBNhreOfardiac myopathy, burns, cancer, COPD etc.); reducing

cachexia and protein loss due to chronic illness such as cancer or AIDS; treatment of
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| i podystrophy (e.g., in patients taking H'V or Al DS
t herapi es such as protease inhibitors); treatnent of

won@ek®s4 at rophy (e.g., due to physical i nactP@T/U$2003/027513
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bed rest or 20 reduced wei ght-bearing conditions);
treatment of mnuscul oskeletal inpairnment (e.g., in
ehRfihdblincAIRBRIANRY dekigiodldsiodis) ¥djaan tedtaient for Dasletid
(PKB),; inprovenment of the overall pulmonary function;
t indugtiven stimplaipe epthginiodayelogmeahand preveniien ohbsagerelpfd

cat abol | state.of prolonged critical I .

FARe b o R FuSk P b bRt Tihencof
PERRIPRhRC kb fmhCFtWERRAg inZdonhéctREdiit AIDS tth@tment of wasting in
condi'ti ons, diseases, and nul adi es col | ecti vel .

r edneectinnedith owdisple ScBymeis onethxr neyrodeigergsei iediwy¢ris:dmprovement
as detailed in Johannsson J. .n. .Endocrinol . . .
VBERRCIe 0P 180 Rrnaeeg b APESRSH afkor provs

t heatGRRPGURESb R HoRRobiie Bid RNal hdaRisbiatia(d. 2N tBO frifi@lderly);

conpounds of the present invention may be enployed,
abtimelation bfostebiasisnberieanmwidlingahcastilage gwmditrgwetiey of food

ST ERGE of LR ETE B Bl Blan B g P pgement o
g@@?ﬁ%%?g??g@g ‘%gﬁlﬁéﬂ@ﬁ gninfifd; WO e/ R84 livestock; stimulation

I'ncluding: anti-diabetic agents; S
anf wedlsgrewfiinchesys irmgewing mifnpiodediosiin Jivesjedk seatgent of insulin

;%l}s?a@mé% E@M HSI§M, ?rlp %ﬁaﬁsle%tsgy \l}ﬁl ggsé ';’t{r%a;tment of insulin
aPés.is’ta[ﬂlc@'irﬂhgithg%&gf}@%veﬁﬁhi offsle glgt?cana RErrédioa v Meyieiative

agents; car cosi des; cho erol /lipid
| ywosbngtoageishsof seheseermk dootd highintrease #pREM sleep and a decrease

TRt AT -
( 'wrfﬁlltag% %gngr{c/&tl?ﬁéﬁ%pco‘hgﬁs%% QLarPi1BE0 Hhahhi offHip PALiutes; treatment

agen or AIDS Therapies; therapies useful in
t beimmend defitienoy iindhedurly wih didsprassed JHAl oeehlgptio; treatment of

¢ PRatRpble o1 Bophens ke & AT Perpbe pd smrotgese
aQGRbifors A REAtmehHoMhuRURR b optFNE/EQMud s phydlcaPha&iaty, bed rest or

gastroesdpheageal reflux di'séase agents.” 10 Exanples )
ofrecsinéd avbight-herringdondiabng); aepemens of orusggleskeletal impairment (e.g., in

conpi nation with the, c ounds of _t r.esent
i ﬁ{;ﬂ@ﬁy}.; @ﬁhqqqg}gl}g% agiviy ggggaé n ?(gx_aéc? Bﬁggﬁg,rlmpﬁ?\{ement of the overall
?:pﬁgﬁﬁiggﬁﬁﬁcubrﬂ Ffe?@rﬁéﬁ'ﬁ §f {16epHisRaaELe8/Ne trbAimbhi dT3he catabolic

g 1nsulin secretagogues or insulin )
semsd ofi prefoaped eritighl i lnessd €Ehe(terny freateysatyisiatiodatended to include
sul fonylureas (e.,g., glinepiride, glyburide and
gWWHWiﬁHE?Peﬁpﬁﬂbnide/glyburide conbi nations (e.g.,

gl ucovang&lition Ind BRIk HiRasORRPmARAGs collRabélly ageRgced to as
rosi glitazone ‘and pioglitazone), PPAR-al pha agonists,

PPSFhdrentX "agdvietsbelic SRR gshiatajadim] daahssaydnCir. Fndocrinol.
SAT2 inhibitors, inhibitors of fatty acid bindi . .
Pt nB2 3. AR i o g e orppguindicof e jvention.
No. 09/519,079 filed March 6, 2000 (attorney docket

LA27), glucagon-like peptide-1 (GP-1), and

di pepti dyl peptidase N ( DRAgmbindtidmst or s.

The compounds of the present invention may be employed alone or in
combination with each other and/or other growth hormone secretagogues or other

suitable therapeutic agents useful in the treatment of the aforementioned disorders
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20 Exanpl es of suitable anti-osteoporosous agents for
use in conbination with the conpounds of the present

WO pao2f021980 | ncl ude al endronate, risedronate, PCT/US2003/027513
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ral oxi fene, calcitonin, non-steroidal progestin

receptor agonists, RANK |Iigand agonists, calcium .

SANRERAY: hes-ARbefic Af¥nag ami-6étéopol&38ks agdnthahidobesity agents; ant1-
sel ective estrogen receptor nodul ators (SERM, i )
dsflangmrtora agentdp anti apkiety) agents;: anplepressants Sy RUTePSs P agents;

ant.i-obesity agents for.use ' L QN M i deg:
R bR b B BRI e
i %ﬁhe@e&&lflg}ié Wérﬁ%gké&@ eniférakicosedid MeeptbrantaSenisa] No.
09/519,079 filed March 6, 2000 (attorney docket LA27t),
RiPRBpodiesterasedinbibijorsi protsin fymarnedanasg ieybiiers: tByroihgrimetics

‘listat. Exanples of. suitable.antinf i -
R I R e R RN S
E[?]nglfag[y's ugég:fﬁlgi{iﬁtth@ﬁeitﬂl%ﬂtﬂ AIPRABE § B13€ase ABX atlRet bagithe, disorders;

, y

ooxygenase inhibitors (i.e., COX-1 and/or |
GB¥rapies mbéfbl indhes treaimintaed sikspinpslisordesssjapiirproliferative agents; anti-

i ndonet haci n,_ i bupr of en i roxica Na

o meens ok PR S R Gge seones
PCT/ USEQQﬁélQ? IB i abRARRI RS AREABOMRE GeSin cERMhakiog wiith the
antagoni sts, Integrin antagonists, al pha4 beta7

i aérapinds anthagoesesttisyentioh inchfledsgunniden k- &i meffeymin), glucosidase
interferon ga nt agonj.sts,. | CAM.1 t.unor L QS{.S

£ ERBIRSIOTY (PR FCAIRYSE Y OPLLRS Uil oeing TSHER PegrviagotueTispatin

p Lisholifab P shieorylurbatde g lidpiride, glyburid

CH RO IS R P g, o
paid blipiridb) bignafideietybysde comhinationd (pgogkicavaarlase

ek S P (gl
io %éé)rh&?,l B AR WEhma Bgirs@,nﬁ)[l(l% afpha/gARinPdua8 BEbrdd ISGLT2

ners such”as those disclosed in U S Patent No. .
6 il BKit 2 kntBhjtors BX fattyl aeiddfinding pesitdin (2B isuehnas thesp digglased in U.S.

for use in conbi t] i 10 .

* Resano- oSt behs. Andd Guraey FEMRS AL PucRbn-ike
busni 1.0 X i DPE) IRRIBRAESE -
SPERION oL P 3Y A8 R UANDPIAASOLY DR AROKE:
conbi n&@xiamplesiof kuitdhie antiersropordsoust agehie f?fr@?;élh?ombmatlon with

el e LR Lo, B
?%éfcit&;(iﬂ eﬁ&negéfoga}%l ?%g@tﬁ rEQptod# 2Gomikts RANKNREAndraghists, calcium

conpoun present invention include beta
adesier gteptbl atdgenists, TRAP inhibisbrnsedictive pHEdgen seceptot jiggulators
and T-type; e.g. diltiazem verapam |, nifedipine,
arSBBMp} ﬁ%rogﬁlaan%gl%-elﬂn%ﬂ??: diruetics (e.g.,
chl or Oty dleor shitsbIOGIH- M @hiciBr udd ireBibiraziod aith the
e)

hydr of I'unmethi azi endr of | 'unet hi azi de, ) .
mMebpoaidswfehdpregdnt eventioncintlodo agl ibghitogesuch @s those disclosed in

PO a0 e LR B P a7 PrAR

gamma antagonists, PPAR delta agonists, and orlistat.

Examples of suitable antinflammatory agents for use in combination with the
compounds of the present invention include prednisone, dexamethasone, Enbrel,
cyclooxygenase inhibitors (i.e., COX-1 and/or COX-2 inhibitors such as NSAIDs,

aspirin, indomethacin, ibuprofen, piroxicam, Naproxen, Celebrex, Vioxx), CTLA4-Ig
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nmusol i m ne, bunetanide, triantrenene, aml oride,
spi ronol actone), renin inhibitors, ACE inhibitors

w@ eoog/o2198apt opril, zofenopril, fosinopril, enaPepUB1003/027513
ceranopril, cilazopril, delapril, pentopril,
quinapril, rampril, lisinopril), AT-1 receptor
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angagmihshgonsts, TD40 ligand nhtagonists,inegrit anagamits,aiphad peta7
ET receptor ant aqoni sts (e.qQ., sSitaxsentan, atrsent A AM-1
2BegE aEeBlsdec] badhetion mbibripry interl pon gammiptagonists, ICAM-1,

5 , . " . i .
oA RO AT B R R a0 TS g
e pgltReBtihsidaers( hidR}onide) bidfizimine, CaEddpSED4 astegonists (e.g.,

i nhi bitors %du.al NEP- ACE i nhi bi tors) _ge. g., . .
opubsimab), P38 anitpcep@pbyed proietn kinased nhibiets: el lsepicddnase
of itable anti--pl.a e . ' .
BB RS S Soa AR A e b oty bove

| BYRIAShO (.. NEdl e atePMaki- K I dpandsd ukersshdse disclosed in U.S. Patent

abci xi mab,  eptifibatide, tirofiban), P2Y12
aMoagdB# 885 Bld. 9., clopidogrel, ticlopidine, CS-747),

- coept BABHEREOREICT saic Aptfy R s HUATRRIEAS A o

PEEmpdiinds B iHRI fréesit in€ntidn indliddydibLbpami, Ryazspah, Wispirone,
W t hout aspirin. Exanples of suitable cardiac
gloyezspimeandf lyidraxgaine pagedBi nati on with the compounds

of the_present .in tion,incl ' ljs. .
ouabai >8P %ﬁ ] Fr‘ﬁ)lflgag E"oafn 4P feé a\%gsefg Eg eljéltac 8 #ng)ilr%lﬂlg% i the
| QURpbIs ¥ Gt fFededf inv&RionindeddXitiddjram, flwdxeting, hefazodone,

conpounds of the present invention include HVG CoA
r seftrelines end paoketingr s  (e.g., pravastatin |ovastatin

atorvastatin, si t at.i.n,  NK- k in. .
or " v Saspls o SR Slabegtti st fo st {YAgh I with the
r Q§ﬁh}$§&kﬁtd'f fhe [REscat Mvasicalihdlu@d bety hérdddraicibldckers, calcium channel
squal ene synthetase inhibitors, fibrates, bile acid,

s btpeksers (briyps anddatypere-griiitisrans rvsraprmrpl, pifediping pgslodipine and

l'i poo nase i nhi bit,ors. .choe RE -

| Y HOP s alieh ot Sy GHOE B EhOy o RRRABE thhetizeice,

| IERELRethidAdd) bendeb GRS A b4Ne, dXhRhREothfazitle] tridblogomethiazide,
m neral ocorticoid receptor antagonists for use in

conbithiazide !bemthhzmh,@twmm trgrynafen, ﬁhlégthﬁidone, furosemide,
'E[gq%gfi@g&eow@gﬁﬂg 18lna@grggegqgeg@g@?eﬂeafegg%imsﬁhal%gnt@;z Réiin flbibitors,

USECE thheafes (ad. ] @@tdggl,flofdnb i1C eoxpiphitlenalbprtil eerpr@sid ndilazopril,
invention include PDEIII inhibitors such as )
cidebptib pontoprikquinepi, sniipti, Brinepd)) o¥EH 1aeepioragiagarises (¢.2.,

anpl es ,of suitabl e oi.d. m net i for [
c oo g b Bl Gl an, atmentan
| Y& BbinpHuldAEiseRRed YU St PaBhINoP 66N 21339 ahdls, 0KB26S0Dlial ET/AI
and 20 dronedarone. Exanpl es of suitable anabolic

agetigenisiole. gusempaudsiiiciesed oW DO0L BE). reytrpbrendanersidase (NEP)
S B GR A one L 9 0 SE NEPP ARH BhR6rsT 1. AR Rhtrilat and

gemopatrilat), and nitrates.

Examples of suitable anti-platelet agents for use in combination with the
compounds of the present invention include GPIIb/ITTa blockers (e.g., abciximab,

eptifibatide, tirofiban), P2Y12 antagonists (e.g., clopidogrel, ticlopidine, CS-747),
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Exanpl es of suitable H'V or AIDS therapies for use in
conbi nation with the conpounds of the present

WO pwe2ioeh i ncl ude i ndinavir sul fate, saqui navP€T/US2003/027513
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saqui navir 25 nesylate, anprenavir, ritonavir,
| opi navir, ritonavi r/I opi navi r conbi nati ons,

o baky, 24 %HIT@E—DI inhibitors
c%’n%mgg’{a:ﬁgﬁ%&bgp dgagn lgéégﬂanlgél 'st avudi ne1 and
n@QgeS&wﬂldz@@(ﬂ&)am&; oﬁmmﬂta@mﬁ sui tabl e ther api es for
treatment of Al zheiner's di sease and ni t.ive

di sor dBxamples of gutabls caigias F¥aosisigs T Use isr’n I@i%fﬂﬁ‘n"é@ b
tr g@ﬁ ?U[ng ﬁgl%%é £ 1H$én?1rcln LNGlddR ﬁlﬁﬁﬂ%ﬁﬁ%hhbalﬁ acrine,

secretdse inhibitors, beta

secr et gggmpRE bbiuﬁ@b& ch&lésteflepﬁi lobkefink agents Mause—m{ combination
bl ockers, and KCNQs bl ockers. -43 WD 2004/

P@'ﬁhl@?mp@l@s Qfsthe PReaeiiRengpn dnplyde M G- ﬁ@%&ﬁ&l&ﬁﬁﬁ dphibitors
fMEfEe ?,t Sﬁ%m &agf 2b e %ﬁ {Uﬁ&%fﬁ es'{rﬁvgés?e[tmuﬁk oY &qullﬁ@£§t£ﬂl or

rresent |1 nvention include

is@ﬁé@ﬂiﬁbﬁﬁﬁa@tﬁﬁn anﬁﬂ]ﬁﬂ@lﬂ Q.K.£qenivastati toaganasiti, or
M.1B agoni sts, GABA/ NVDA r ecept or_. ant agoni st s.

Exisaphien), stualener seznﬂ@tamnmbmoeq, fibeatess Pileacig ecnusstrasts, é&ﬁT

: nﬁl}}éﬁ{”(?%ﬁffh é&ﬂ@égrgvgog%ﬁ%qwgfﬁoa@ ];cfhtogﬁf%%g g%s%ﬂ;twg inhibitors,

adnj anoisdidtol Exammhser btesttinhoss @, iCR-02941490ent s for
use in conbination with the co ﬁounds of the present

i nvent iExAmipkes lof s&tabloapinerabeROrtiARE TeReP LRI INISIST Use In
i b
. SBbRu AR O AP s RTRRYRR koo nd

WiehRrinhtt.r i ti onal suppl enents such as those descrl bed
in U S 5,179,080, especially in conbination wt
V\hey pEsaaiptes of seitable-phoapadiestesasedshibyigenfos gsq @d@ﬂ}%ﬂaﬁon with

ﬁ%&?@g’ﬂna%gp t%% %feggﬁ rgv%?l ég 1ncﬁ@é'%%élﬁg?%%%§@tsﬁéq as c1lostazol

’an@PﬁEjVFr}lhlbii‘@)rﬁﬁﬁcﬂia%sﬁ@erﬁtﬁl sel eni um magnesi um
zinc, chromum calcium and potassium, carnitine

| i poic Fa«anq!)lesclf @M&b&mthymn@@étﬁ@)fﬁ’éuﬁlﬁGom‘PH@tl%B’\lfé the

ot her th eutic agents | pat
chpﬁlppH% &1? & Fnt% el\rl\@?lg% eg;?(ltg%) o&tl‘é’?&lﬁ RAL 13@)@15 and
u%&edg%eexanpl e, in those amounts indicated i n the

Physi ci ans' Desk Reference (PDR) or as otherw se
det er nikxadbss qﬁrsexta@@ar@bolm aienterfpr ueiin comRinafian yith the

A SrgRRA s Shrial SRR FR T AHSk heTna s ¢ h

adm ni st engfledtd sNRIHIOHIV GRATDS ifiasiaefor &§e mSﬂdﬁibu&xﬂon with the
nonkeys, dogs, cats, rats, humans, etc in need of

t receatpwends. of Thepresey gwpgtl@amc]@ée indinavir sulfate, saquinavir, saquinavir

mesylate, amprenavir, ritonavir, lopinavir, ritonavir/lopinavir combinations,
lamivudine, zidovudine, lamivudine/zidovudine combinations, zalcitabine,
didanosine, stavudine, and megestrol acetate.

Examples of suitable therapies for treatment of Alzheimer’s disease and
cognitive disorders for use in combination with the compounds of the present
invention include donepezil, tacrine, revastigmine, 5HT6, gamma secretase inhibitors,

beta secretase inhibitors, SK channel blockers, Maxi-K blockers, and KCNQs

blockers.
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adm ni stered systemcally, such as orally or
parenterally. 25 The conpounds of the invention can be

w0 p@atpesat ed in a conventional systeni c dosaper/isIomg/027513

10

15

20

25

30

such as a tablet, capsule, elixir or injectable

formul ati on. The above dosage fornms will also include

the negiamples ob ByifbR Beiapieb for tRaaeE abbieefiay diseiders for use in
material, excipient, lubricant, buffer, antibacterial,

b ubmbn@tlag anth t{\) cshpousdsrefhe pesisynt inantipn icluigrmpelatonin analogs,

ei%ér%fl%?%% A aRladt ML S A AU S bl

IQhﬁg&ﬁ or aerosol forns are quite satisfactory as

wel | -44 WO 2004/ 021984 PCT/ US2003/ 027513 The dose

admi ni Hxemplesrofistitable ansirprbliferativadigenss & ua@ togadntrigation with the
condi.ti.on of the

o o e seah PRRLIEF 5 StrsRTER fo lPL A Sod Bhd

r 68iifBfeina@nd the desired result. In general, the
dosage  forns descri bed above may be admnistered in
anount Exfampinsali suitabl: Hliclmoo agdnssifor VEOinmpitbination mjdlythe

t of in 5 an amount within the ran fro bout
{ Gompawtds R0k MEgEI en e e iEf g R “RELAESY: pgptatn
agggga[%g@aﬂg. per day in single or divided doses of one
to tour tinmes daily. EXAMPLES The foll owi ng Exanpl es

r e p r es diimpruaiieot thel prestic dlil\rmtims maﬁf fortteer ba westt ineambinkgion with

CENEHA RPERREKPAER RIS rldn Lo v Lo, EvRp el in
cgﬁibﬂﬁgi thg‘ph(ﬁ/gf bR NG En ) dn‘iiﬂb QCldQ @’u@ﬁr% Ié%lﬁ@ Btanched

using a m nut e “gradi ent of’ 00% sol vent
[ Mathd kA0s ahdBpdrddynidBRMityraic), hrlglycterldest, vitaglink, (e@ ARG, 812,

vi 0] et tector set at 220nM and usin
1t C Ay T ieehls et PR GNETR o o fLURE, Calcium

R0y d
soafﬁg %?‘s%{lm? 848%?% e %%%\%%&2 % TFA%I %’r{eeé@edap or

pr epar afiewbovevthesthephasie agBite wiren earplayedomaombination with the
Shi madzu. sysfem The pre aratlveclurmsae C
SICOPORRISIEIS DISSeR VBN FaTe g b Gt FONBAGLE. i Dghgamounts

t %&ﬁbh&’&ﬁl ﬂh@@yﬁcﬁa& méﬂm&e&a&e aim@ ek oPRRE aedehgmegi by one

chr omat ogr ap usi ng an m nut e gradient of 0-1
s alfwedihar skdlciattionart.r i | e: H20 0. 1 % TFA] wth a 3 m n.

hol d, ultra violet (uv) detector set a 220 n

and Usi T CRTEBRP! (e o3t B RROrHE RE et T gFUR hormone
C]sgcétagbgl[ Anf €51 8L adn%ﬁlst%réa tétv'éflsusoﬁmal%ﬁiaﬁ%% eBick 1% as
aceto 90AHZO/O 1% TFA) and sol vent B (9 0%

aqadukeiys, rdiogsa/ciﬁ%aHZMmﬁhsl% THEeedrof tiaatewnt. GFhese agents can be
preparative rever hase LC in an _automated

SHidFps§Te Y ?té?hlca ahyrlY PYRAEFIEs are packed

Wi th Y'\ﬁleqaﬁlpounds of the invention can be incorporated in a conventional
systemic dosage form, such as a tablet, capsule, elixir or injectable formulation. The
above dosage forms will also include the necessary physiologically acceptable carrier
material, excipient, lubricant, buffer, antibacterial, bulking agent (such as mannitol),
anti-oxidants (ascorbic acid or sodium bisulfite) or the like. Oral dosage forms are
preferred, although parenteral, intranasal or aerosol forms are quite satisfactory as

well.

- 44 -



Cl8 5 mcron resin., Method C The termHPLC refers to
a Shi madzu hi gh performance |iquid 30 chromat ography

waging2msd 8 m nute gradi ent of 0-100% sol vent BCT/US2003/027513

10

15

20

25

30

[ MOH H20: 0. 2% H3PO4] with a 2 min. hold, an ultra
violet (uv) detector set at 220 nM and using a

col utMmThé d6seXadhfinisilednagd &d civefillyZdfusad a€d@dmgnd dreage, weight,
resin. -45 WO 2004/ 021984 PCT/ US2003/ 027513 The
p anzcb acvnalntmneofdm patient, 83 wel as 8isi onle of adminisiration. dgspgs figgg and

packed, Wi thlf 2l Rale AR RMLLP i RAGHD 1AL AACBAPARRY may be

Za&'ﬁhﬂﬁe&h fn dnéGndbfemmbbut 0.0001 to about 100 mg/kg or body welght orin
, 2,4l triazol of 4, 3-al pyridin-3- |)-3-phenyll-prop

rren hyiouptrmmm Itiwmamg;e frqm; ahputd N@ou@OOOm RprMaBrprefﬁ'al)br from
1%@}{15” %‘{(SOB }?‘1’\!{'?61' ay in 51ng|\1|e or %Vlcﬁld%'oses of ofte I(H%ur times daily.

3- benzyl oxy-2-tert-butoxycar bonyl am no- propionic acid
(20.0 g, 67.8mmol) was added N nethyl norpholine
(11.2ml, 15 101 7mol ), f EXAMBLES, the addition of

I\N?“ot 2u§r¥}|§ 6@ fr o%%%re&éﬁentﬁﬁafg %%ﬁ&lp&ﬁ{s vﬁ\%e Gverftion.

Stﬁgf feﬁ‘%eﬁﬁur&s dre nF o unit@hBicaRd oftleeRise.
pyridin-2-yl hydrazine (14.1g, 74.6nrnol) was

added in three portions. The resulting suspension was

stirred at r.t. for(LENﬁ&%ﬂ}EQEEQ, EEFH ent was

renmoved under reducedpressure—on thick slurry

was foniBfad XATRE eWAFHHQX adagdo @Bﬁmﬁaﬁﬁu SiLHRADIANCAAR uid
stir re(@wﬁsur e the solid was finely dispersed. Thﬁl
ofchrosimitograshyl usdlg\laa"smﬂndtd: eradpntof0-Wee% sdl vant B [IMaOH: 1R 0.2%
1
?—?BP(%AH wit ta m n. oﬁ& an uPtra violet (uv) detector set at 220nM and using a
column (4.6 X 50mm) packed with YMC C18 5 micron resin.
A mixture of solvent A (10% MeOH/90%H20/0.2% TFA) and solvent B

(90% MeOH/10% H20/ 0.2% TFA) are used for preparative reverse phase HPLC in

an automated Shimadzu system. The preparative columns are packed with YMC ODS
C18 5 micron resin.

Method B: The term HPLC refers to a Shimadzu high performance liquid
chromatography using an 8 minute gradient of 0-100% solvent B
[acetonitrile:H20:0.1% TFA] with a 3 min. hold, an ultra violet (uv) detector set at
220 nM, and using a column (4.6 X 75 mm) packed with Zorbax C18 5 micron resin.
A mixture of solvent A (10% acetonitrile/90%H20/0.1% TFA) and solvent B (90%
acetonitrile/10% H20/ 0.1% TFA) are used for preparative reverse phase HPLC in an
automated Shimadzu system. The preparative columns are packed with YMC ODS
C18 5 micron resin..

Method C: The term HPLC refers to a Shimadzu high performance liquid
chromatography using an 8 minute gradient of 0-100% solvent B [MeOH:H20:0.2%
H3PO04] with a 2 min. hold, an ultra violet (uv) detector set at 220 nM, and using a

column (4.6 X 75 mm) packed with Zorbax C18 5 micron resin.

- 45 -



HC (1N, 100m ) and then water (200ml) dried to give IA
(31.5g, 100% . -46 WD 2004/021984 PCT/ US2003/ 027513

waBove2198yot M2 NH M NV -N Br N To a THE (RODWDE003/027513

10

15

20

solution of IA (30g, 64.3mvl) was added 5
tri phenyl phosphi ne (20.2g, 77.2mmmol), and
t ri met Mhegirépatatiae cden(nlfor ﬂﬁﬂchlriﬂprapai‘ﬁD\}e)HPLG ovak Iphe:-ked with
sol ution was added di ethyl diazacarboxyl ate
16 ppak g'ed BUWNESI X SPem) vsipg Boproppkalcotie eLagbpanoRs the solvens.
becane hot. After the addition was conplete, the
solution was allowed to stir at r.t. until all
starting material was consEXBMIKI$2h) . The solvent was
renoved under reduced pressure to give 1B 10 1C\ NH2

AR Birl-(6p ROf[ idive Ary®eB-phenyl-propyl]-2-
HCO - di oxane (160nt, 4l\/HCl 'P di oxane& 15 The
suspensi on was stirred M%II of the
starting material was consuned. The suspension was
concentrated to a thick slurry and then diluted with
THE (100nt). The solid was colol by filtration
and rinsed with excess CH2C12, , Het her, and

dried to give 1C (24. 99 HlDI\/leI\/leO~NHI\/|eMe
00""0M N%N\N 47902004/ 021984
PCT/ US2003/ 027513 T THE ( sol uti on of

2-tert-but oxycarbonyl am no- 2- t y pi oni ¢

To a THF (100ml) solution of 3-benzyloxy-2-tert-butoxycarbonylamino-
propionic acid (20.0 g, 67.8mmol) was added N-methyl morpholine (11.2ml,
101.7mmol), followed by the addition of iso-butyl chloroformate (11.1ml, 74.mmol)
dropwise. A White suspension was formed. This suspension was stirred at r.t. For
10min and then 5-bromo-pyridin-2-yl hydrazine (14.1g, 74.6mmol) was added in
three portions. The resulting suspension was stirred at r.t. for 1h and then the solvent
was removed under reduced pressure until a thick slurry was formed. Water was
added and the suspension was stirred to ensure the solid was finely dispersed. The
off-white solid was filtered and washed with NaOH (1N, 100ml), water (100ml) and
HCI(IN, 100ml) and then water (200ml) dried to give 1A (31.5g, 100%).
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acid (9.5g, 47.9mol) was added EDAC (11.2 g,
58. 8mmol ) and HOBT (8.0g, 58.8mmol), DVAP (4.8g, 39.2

womnekp2198hd (i-Pr)2NEt (20.5mL, 117.6 mol ). TRECBHUS2003/027513

10

15

20

solution was stirred at r.t. for 10m n before the
addition of 1C (15 g, 39.2muvol). The 5 reaction was
cdipl eted in <l h. The solvent was then renoved under
reduced pressure and the residue was, di ssolved in

Et OAc (200mL). The organi c sol ubLo Smewashed with
wat er (200nt), NaOH (0.5N, 200 m (0.5N, 200m),
and water (200nil). T W@eNemas dried over
Na2SO4 and concentratg a white solid 1D
(20.0g, 90% 10 1E Me ™M 2 NH N %N\N
Br N 1D (1.0g, 1.8mml) was dN n 4 M

HCO - di oxane (5ml). The sol ution was stirred at

r.t. until all starting material was consuned. The

sol vent was evaporated under reduced pressure and the
white sg4 F'Hmfodrﬁl? S81GASEEE YA t(it)gd b&BYhol) @E@E&da& Y
afford pure product of the Trtle conmpound(0. 84g,
<9@pbenymﬁo(plﬂmd)(2ﬂ3& 77. HPMDCL); sidemimietvyitilyirezige OAmI, 72@ mmo).

2 TO 15 2-15 in.Ta e b .
Eﬁﬁ 1 e oG B RE Bt otnag feby 1308y F6S mmo in
|d?op§ THE bd1hAbNBedahifR h%P pA?ch ﬂh@%@dlﬁi)ﬁ‘ Ii)Jﬁ‘S B&m Iete the solution
naterlals TABLE1 25 H1 -48
WOy 3l wed ioBu aPCOT, mmﬂzamssamg mrlaﬁ)wap o@mdnﬁd HE!II(). The solvent

Puri ty PRLC Retentian Mass number, (% (min) MeH 2 100

ic

o/i]:thm
©/\ N/

NN\ _Br

—

1B (64.3mmol) was suspended in HCl-dioxane (160ml, 4MHCI in dioxane).
The suspension was stirred at r.t. until all of the starting material was consumed. The
suspension was concentrated to a thick slurry and then diluted with THF (100ml). The
solid was collected by filtration and rinsed with excess CH,Cl,, diethyl ether, and

dried to give 1C (24.5g, 99%).

1D

Me
NH
[::]//\O/AjI: o) O/L:Me
4
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N N3 90 1.93 399 NO2/ N N4 90 1.92 388 cl N N
591 1.60 372 N NFN 6 901.29 354 N .N~ 7 99
wa2@3/03P8% \ CN N N N- 8 94 2.46 422 N NN QOFGr/8s963/027513
1.80 432 N~NBr 10 ci 94 1.73 388 N 11 89 1.73
399 N N NO2 -49 WO 2004/021984 PCT/ US2003/ 027513
Conpourith KRTHPL(MO0) sblyitibiPbf2-Ret-butbk parddagkningrdaneti#gpropionic
(rri%) MtH 12 91 2.37 456 CF3
acid (9.5g, 47.9mmol) was added EDAC (11.2 g, 58.8mmol) and HOBT (8.0g,
58.8mmol), DMAP (4.8g, 39.2 mmol), and (i-Pr),NEt (20.5ml, 117.6 mmol). This
solution was stirred at r.t. for 10min before the addition of 1C (15 g, 39.2mmol). The
5 reaction was completed in <1h. The solvent was then removed under reduced pressure
and the residue was dissolved in EtOAc (200ml). The organic solution was washed
with water (200ml), NaOH (0.5N, 200 ml), HCI (0.5N, 200ml), and water (200ml).
The organic layer was dried over Na,SO4 and concentrated to give a white solid 1D
(20.0g, 90%)
10

1E

1D (1.0g, 1.8mmol) was dissolved in 4 M HCl-dioxane (Sml). The solution
15  was stirred at r.t. until all starting material was consumed. The solvent was
evaporated under reduced pressure and the white solid was triturated with diethyl
ether to afford pure product of the title compound(0.84g, <99%). MS (M+H) 433,

HPLC retention time 2.07min.

20 EXAMPLES 2 TO 15

Examples 2-15 in Table 1 have been synthesized utilizing the procedures

described in Example 1, utilizing the appropriate starting materials.

TABLE 1
25

[::j/A\O/A\E‘“j£><kH2
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NN , NC

Me\N_N 100 2.12 435 M= N N N Me 15 88 1.97 384 OQOw
WOL0OENZIYRL E
2- Am no- 2- et hyl

13 rS M 100 2.40 435 N N N CF3 14

16

-N-43- phenyl -1 -(6-trifl uoronethyl

PCT/US2003/027513

1,2 4Itria70|of4,3-alpvridin 3- vi)-propyll-prop i

- f

1& Me  O- N2 HA d\@&mﬁ CHIPLO RBAtOR | Mass
oog{l 98f PCT/ US2003/ 027513 (3§A NHBoc iy N N|O ppp
M__S:‘ 100 2.53 422
CF3
AN
\N/ /
3 “’JS: 90 1.93 399
NO,
AN
\N/ /
4 ”’i 90 1.92 388
Ci
AN
\N/ /
5 ”NSi 91 1.60 372
F
X
\N/ /
6 ”’Agi 90 1.29 354
X
\N/ /
7 ”’\S‘: 99 1.60 379
CN
X
\N/ >
8 *Hgi 94 2.46 422
X
N= ",
9 '_i 96 1.80 432
~
\N/ /
Br
10 ”(‘S‘: Ci 94 1.73 388
~
\N/ =
11 & 89 1.73 399
AN
N/ N
N =
NO,

-49 -




To a THE (100m ) solution of
2-tert-Butoxycarbonyl am no- 4- phenyl -butyric 5 acid

w0 20000921984 1 nmol ) was added TEA (0.98 nl, 7.1 p@DU$2003/027513
followed by the addition of iso-butyl chloroformate
(0.989, 7.1mmol) dropwi se. A Wiite suspension was

floceR@ounldli|s _suspeRrsi on vag e Paftal HPLC RQAEntdAM N Mass
lghitey (- T01 11 uoronet byl pyehdinpyl) @efazing v
L. ug I.I1IIUI/ v fw auucTu LI AL 111 CC ]JU T U E=Jr LAY
flesul ¥4 ng |susménsion was stirr8Y at [.t. f&R71h and 456
tthen the sol ven ved under reduced 10 pressure
until a thijck u s formed. Watef (200ml) was
ddded and the ‘@ sion was stirred{to ensure the
golid was flinely digpersed.l] The off-white solid was
fiHtered—and—washed—wt+hNaOH{(IN—10DH—wat er
(ltoont3 ang 1Ne  100m|) an®0t hen| wat er 2¢900nt) 435
dried to gilve 16A (4.9g9, 100% . 15 16B NHBoc i N N
%ES To a THE (§0OW ) Jsol utijon of 16A (1.9g, 4.3 mmol))
s added ine (1.3 g,{5.2 mmol ), and
t HrethyHs 52 el —-Fo—20-thts
ol utlbn wa di az®ar boky! at e2{{BEAD, 435
8g, 10. 8j ops. The splution becane
ot. After conpl ete,| the solution was
Il owed to il all starting materi al
S_consune vent was fyenoved under

educgsl pressu to give 16B -538 WO 2004/ 021984 384
CT/ US2003/ 027313 16CoNER/HCI N N CF3 N 16B was

uspended iin =Nl ne (160 m, 4MHCL i n di oxane)|.
he 5 suspgnsi sJstirred at r.t. until all of the

—Hw g=

[
start-rg—raterialWas—constred— he—Ssuspensi-on—was
concentrated to a thick slurry and then diluted wth

THE (100 m). The SO|ig}§%§¥g@%?§§%ed by filtration
and rinsed with excess : yl ether, and
dr 2efnino-yimethy LB 3Lfheh§ D1 KB i fikdsoméelhyl- [N, 21 Bogzol L 3-alpyridin-3-

yD-propvll-propionamide
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N QCF3 To a THE (100 m) solution of
2-tert-butoxycarbonyl am no-2-net hyl - propionic acid
W@ 2004521984 0. 135nmmol ) was added EDAC (29.2ng, OrPABOAIING/027513
and 15 HOBT (20ngy, 0.15mmvol), DVAP (1.5ng, O A muol),
angggyridine. This solution was stirred at r.t. for 10
m efore the addition of 16C (52ngy, 0.123mmol). The
reacti on was conpleted_in <1 h. The sol vent was then
renoved under reduce pressure and the residue was
di ssolved in Et OAc (% : piB6¢ gani ¢ sol uti on was
washed with water (200 m ), NaOHH(O0.5 N, 200 m), HC
(0.5 N, 200 m), and water 28~(20 . The organic
| ayer was dried over Na2SO4 angy cofjcentrated to give a
white solid 16D -52 WD 2004/ 02198 dep2003/ 027513
EXAVPLE 16 H3C CH3 O x NH2 NH N N CF3 N5 16D was
di ssolved in 4 M HC -di oxane (5 m). The sol ution was

consueht o T QgPElsetufie oe 3zt S S hoRY s fEpkeny!-bucyric
5 Pr&5¢ B 6, ANGnhb8 Wik bligeSPEA ¢0 985117 § %@%ﬁg]]%ﬁ%}gy the addition

di et hyl ether to afford pure product (2
( MeiHyo-bal] chliftiofonmatee(@® 38gn7 4 mme] Pd8pwise. A WHikeesuspension was

R S e T L
VAL 08 RSRRIT 06 L5 bl b g s
TABIspengio@ovgsctimdd MRLICIddRb@nNsissm thasoiixert whas rérhyveddnder reduced
10 5 i}grg?st?%;otﬁéi ranlq?lzzlf\'%lérrly_/l vs?aSS fgfn%e%. A{%gter 580% WaNs a%ﬁgd er:lld t%e H
suspension was stirred to ensure the solid was finely dispersed. The off-white solid
was filtered and washed with NaOH (1N, 100ml), water (100ml) and HCI (1N,

100ml) and then water (200ml) dried to give 16A (1.9g, 100%).

15 16B

NHBoc
2

To a THF (100ml) solution of 16A (1.9g, 4.3 mmol) was added
triphenylphosphine (1.3 g, 5.2 mmol), and trimethylsilyl azide(0.6g, 5.2 mmol). To
20  this solution was added diethyl diazacarboxylate (DEAD, 1.8g, 10.8mmol) in rapid
drops. The solution became hot. After the addition was complete, the solution was
allowed to stir at r.t. until all starting material was consumed (<2h). The solvent was

removed under reduced pressure to give 16B
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OMHNNCGCF3 N19 HN'2 95 2.47 441 NI iNO N CF3

N -53 WD 2004/ 021984 PCT/ US2003/ 027513 Conpound HPLC
woiRw@odass nunber Purity (% Retention (mn) 2BCHUSR®03/027513

2.26, 432 N2.42 OHi NNCOCF3 N21 HNH 98 2.35

432 N O NN\ CF3 N==~~ 22 94 2.31 418 NNH-Irc O

NISC N\ CF3 N 23 HINH 93 2.47 446 N Me ONN\ CF3

N

NH,.HCI
4
SO as
N
—

16B was suspended in HCl-dioxane (160 ml, 4M HCI in dioxane). The
5  suspension was stirred at r.t. until all of the starting material was consumed. The
suspension was concentrated to a thick slurry and then diluted with THF (100 ml).
The solid was collected by filtration and rinsed with excess CH,Cl,, diethyl ether, and
dried to give 16C

10 16D
HsC_ CHs

NHBoc
NH

-
N=
—

To a THF (100 ml) solution of 2-tert-butoxycarbonylamino-2-methyl-
propionic acid (27.5mg, 0.135mmol) was added EDAC (29.2mg, 0.15mmol) and
15 HOBT (20mg, 0.15mmol), DMAP (1.5mg, 0.01mmol), and pyridine. This solution
was stirred at r.t. for 10 min before the addition of 16C (52mg, 0.123mmol). The
reaction was completed in <1 h. The solvent was then removed under reduced
pressure and the residue was dissolved in EtOAc (200 ml). The organic solution was
washed with water (200 ml), NaOH (0.5 N, 200 ml), HCI (0.5 N, 200 ml), and water
20 (200 ml). The organic layer was dried over Na,SO4 and concentrated to give a white

solid 16D
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5

10

24 H95 2.39 420 N~A/NH2 OM M N CF3 N 25 H 88

2.34 420 N XNH2 O M M N
wQod402@8084 PCT/ US2003/ 027513 EXAMPLE 26

N~CF3 N -54 WO

PCT/US2003/027513

6- Ami no- N-[ 2- phenyl -1 - (6-trifluoronethyl-f

1,2,4ltriazol of 4, 3-al pyridi n-3-yl

nicotinamide / NH2 H N MXAMPEE1§ 3 5 N 26A NHBoc

- et h.

H 0""0O NNNH~CF 3 10 To a THE (100m ) sol ution of
2-tert-But oxycarbonyl am no- 3- phenyl -

(2. 09,

foll owed by the

(0. 98g,
f or ned.

and then (5 Trifluoronethyl-pyfidin-2-yl)-hydrazi ne

(1. 3g,

resul ting suspension was stir} a

7.1 mol ) was added TEA(
addi t
7. 1nmmol ) drop
Thi s suspensi O

7.1mmol ) was added iny

then the sol vent was renoved

OH oH; 7.1 mol),
of 19Q- Qﬂ chl or of or nat e
. A Wile suSpension was

N

&

—

propi oni c acid

at r.t. for 10mn
ortions. 15 The
3 for Ih and

16D was dissolved in 4 M HCl-dioxane (5 ml). The solution was stirred at r.t.

until all starting material was consumed. The solvent was evaporated under reduced

pressure and the white solid was triturated with diethyl ether to afford pure product

(29mg, 94%). MS (M-+H) 406, HPLC retention time 2.3min.

The following compounds have been prepared utilizing the procedures

described in Example 16, which started with the corresponding acids (step A),

hydrazines (step A) and amines (Step D) as depicted in Table 2.

TABLE 2
Compound HPLC HPLC Mass
number Purity (%) | Retention (min)
17 H 98 2.28 432
N NH
o]
N" NN —cFg
N_— —
18 H 91 2.28 432
N ) N
eH
o]
Niﬁ \\—CF3
19 u e 95 2.47 441
@\/IN | ~N
)
Ll
N_ —
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under reduced pressure until

fornmed. Water

athic
(200nl) was added and

k slurry was
t he suspensi on

wo®4m2i984 ed to ensure the solid was finely di BEEPUS®A3/027513
solid was filtered and washed with NaOH

The off-white

(1N, 100mM water (100nml) and (1N 00m ) and
tihesmyader | (200nl) dried to give|26APLCY, 100% HPRO Mass
Exaﬂpﬁg;r% was prepared utilizing phry 0P cemstEffon (min)
gescripedmExampte—16,——=sugbstriutiig w2641 ot 432
16A ,2%6Bf or 26C for [6C) 26D 3 160, Examte 26
was obt ai ne phiLe VS| (MrH) 427, HPLA2
rretention finme 2.23m he # ol | pw ng conpounds have
heen prepared utili m;fh Jerocedures 25 descri bed
iln Exanpl e|26 as depiefed in Table 3. -55 WO
4004/ 021984 PCT/1US2003/F2/513 TABLE 3 Conpound HPLC
Ruri t31 BPL( S waber (99 (mijn) 2¢3H 95 | 432
.03 418 | 8 H9312.02 418 Mgk \ NN NN
\| CF3 N ] 98 200 392 NH2 1-{1~x 0 CF3 N
30 H 98 2. ( Qg ~~NNH OMN|\CF3 N=~
NN\ —CF3
22 94 2.31 418
e
o]
:®/CF3
23 \H/OH 93 2.47 446
Me
o}
24 95 2.39 420
NWNHZ
o Me Me
NTN\—CFs
25 88 2.34 420
NWNHZ
o Me Me
\\}—CF3
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31 HNH 80 2.08 418 ~ NN CF3 N 32 HNH 88 2.06 404

NCF3 N33 HNHO90 2.15 432 NcrcMe NN CF3 ~ 88
wQ2®4/0206864 34 NHNH2 / O M M i N N CF3 N PGBUYI003/027513

2004/ 021984 PCT/ US2003/ 027513 Conpound HPLC Purity

HPLC Retention Mass nunber (%9 (mn) 35 NHM e~Me

NH2 76 2.07 406 OCF3 EXAMEXAMPEBEG2GAM no- N-f

@AN@‘

\ CF;

26A

10 To a THF (100ml) solution of 2-tert-Butoxycarbonylamino-3-phenyl-
propionic acid (2.0g, 7.1mmol) was added TEA(0.98 ml, 7.1 mmol), followed by the
addition of iso-butyl chloroformate (0.98g, 7.1mmol) dropwise. A White suspension
was formed. This suspension was stirred at r.t. for 10min and then (5-
Trifluoromethyl-pyridin-2-yl)-hydrazine (1.3g, 7.1mmol) was added in three portions.

15  The resulting suspension was stirred at r.t. for 1h and then the solvent was removed
under reduced pressure until a thick slurry was formed. Water (200ml) was added and
the suspension was stirred to ensure the solid was finely dispersed. The off-white
solid was filtered and washed with NaOH (1N, 100ml), water (100ml) and HCI (1N,
100ml) and then water (200ml) dried to give 26A(1.9,100%).

20 Example 26 was prepared utilizing the procedures described in Example 16,
substituting with 26A. for 16A , 26Bfor 16B, 26C for 16C, 26D for 16D. Example 26
was obtained as a white foam. MS (M+H) 427, HPLC retention time 2.23min.

The following compounds have been prepared utilizing the procedures

25  described in Example 26 as depicted in Table 3.
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H I

N O N HNN

3- Benzyl oxy- 2-tert-but oxycarbonyl am no-
w@eid(02198yg, 7.1mmol) was added TEA (0.98 m, 7rdT/mAm03}/927513

foll owed by the
7. 1mmol ) dropw se.
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A Wi te suspension
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10m n
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N\ 2

D
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stirred to
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(1N, 100m
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ensure the
solid was
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wat er (200n )

Al O02100A4

e

418

riraod +~ ~
ir 1 CU LAY/ \‘:j
bCT/ 32003

he proced
M th 36A f

MkH) 456,

16D. Exanp

yA' e

EX

B
icred

tine

HPLC r et 8\

JT VIO ZUVYU
was epar
anpl e 16,

36C for 1
as a white
2. 4in.

S5 T

ed uti%@%ing
substituting
6C, 36D for
foam M5

he fol |l ow ng

418

TpoRds
escr
| Conpound
mn) 37 H
100

DO O s — =

[ .Y

ed i

Tave been

n

tT 1

ictegé

gt

Purity

HRPaReEd T T
6 %Hdep in T
H HPL ss ' fhurnber
98~2738, O ONNNM NNH
\\,—CF3

2.29 447 N NHy=

he—pr fures
abl e Z?&gABLE
(%9 Retention

CF3 N 38 H

392

30

98

2.02,2.16

418

31

30

2.08

418

32

38

2.06

404

33

90

2.15

432

34

88

2.14

406
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NCF3 N~ 39 H97 2.31 447 \ ONNH NO CF3 N 40 H

" NHO95 2.08 445 p NO NN- Br 41 HNH 95 2.22 473
WOR04M2IIBN N 42 NH2 97 2.11 447 O Me Me N~ \ PEr/USNoa®7513
NHMQ, NHZ 90 2.09 447 N\ \ Br N -58 WO

004/ 021984 PCT/ US2003/ 027513 Conpound HPLC HPLC MASsS

nNudbapothd ity (% Retention (ni MPLEPuHtNH 9PLC R¥&nfibA | Mass
Q-Np@nb® N|\ Br EXAMPLE 45 (%) (min)
] . .

{L UCIILyIU = 'MD \L'IIU IU'plljllyi)'r
2 2.07 406

1,2,4$g ol of 4 g%ﬁ(/nmz -yII-6ethy
1-2-methy|-p onam
N:@/CF:;

EXAMPLE 36

2-benzyloxy-1-(6-trifluoromethyl-

ethvl]-nicotinamide

5
NH,
H I\
SASNSs
0
2
N_itj7,ca
N=
—
36A
“ NHBoc
o L
. N
0 N l ~
H
F CFj
10

To a THF (100ml) solution of 3-Benzyloxy-2-tert-butoxycarbonylamino-
propionic acid(2.0g, 7.1mmol) was added TEA (0.98 ml, 7.1 mmol), followed by the
addition of iso-butyl chloroformate (0.98g, 7.1mmol) dropwise. A White suspension
was formed. This suspension was stirred at r.t. for 10min and then (5-

15  Trifluoromethyl-pyridin-2-yl)-hydrazine (1.3g, 7.1mmol) was added in three portions.
The resulting suspension was stirred at r.t. for 1h and then the solvent was removed
under reduced pressure until a thick slurry was formed. Water (200ml) was added and
the suspension was stirred to ensure the solid was finely dispersed. The off-white
solid was filtered and washed with NaOH (1N, 100ml), water (100ml) and HCI (1IN,

20  100ml) and then water (200ml) dried to give 36A(1.9,100%).
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S M M O-TXNHZ2 HC |

ONHN NF 45A M Me O Me

M Ox X NOMe NHHNF 10 Conmpound 1D (300ng,
2-f 1 uorophenyl boroni ¢ aci d(120ny, PCB6S2003/027513

w0 2881021989 ,
nmol ),
(100nmy,

Pd( QAc) 2 (5nyg,
0. 38mml ) ,

0. 022 mol ),
and Et3N (0.24nl, 1.72mmol) were

triphenyl

phosphi ne

di ssol exniple BbFfva Preppred Thiliging dhepioosdumessieheriied dn Hxample 16,

110C for

12h. The
wetRtitgtingyith 364

a% o@?ﬁ%eéﬁr%%g\b 11é’rl eé{n o%rd@%mgL%%%awﬁg sol vent

was evaporated under reduced pressure to afford a
stick liquid. The products were not purified and u

5 dlrectl
scdu 8%@ EQ@%%G Wk{é ﬁ TabReY, stirr
unti | aII starting materi al

was evapor ated under reduce

“&heffeuowméomswn@théﬁe beegpregaraiyiizing & sa?rocegures
was dissolved in 4 M

ed at r.t.

was consuned. The sol vent

d ressure.
_é@i@_” 0 give

The product

oo 3oh det L et 07 66 s 5o ﬂ‘ﬁ'&%xample 36

was purlfled by preparative the title
erpotrt—r~{t1 29 —509—vE(Hirth—2a 7 —hPEC o
t|i ®RMPOUhi n. The fol | owi ng corp Jilr%t'séhac bee:]ffPLL Mass
dr epapber by utilizing the inter w@élflﬁ’t(g%) gBaSAHPBANINN
Exampie 1 with chem calyse nges described i noBganpl e 447
45, utili zinga the m%ﬁe starting naterials as
cepictedine%. io I 5
N\:®/CF3
N_ —
38 HW/G 100 2.29 447
N NH
(8}
o L
’{ NN\ —CFs
N_ —
39 H 97 2.31 447
SAPGE
o]
N .
40 95 2.08 445
oY
N_ —
41 H NH 95 2.22 473
N
SAPeC
~ o
N_ —
42 N NH, 97 2.11 447
O
RPN
I\{/ N"N\—Br
N= —
Me M
43 0/\/[: m)@"“z 90 2.09 447
[ j o]
N/ N N\ Br
\—
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M M SX NH2 HCIC C NH N N Ar N Conmpound Ar HPLC
Purity HPLC Retention Mass nunber (%9 (mn) 46 100
wWQ2eh3/020384 47 CH30 100 2.47 460 48 CI 98 2. 63rdBUS2049027513
CF3 99 2.66 497 -60 WD 2004/ 021984 PCT/ US2003/ 027513
Conpound Ar HPLC Purity HPLC Retention SS__nunber

0@01{@6@1}1 50 CH30 100 2.56 477| FHPXAWPLE 51 HPLC Mass
2- 'Atmrﬁ‘&r [2 benzyl OXYy- |- (6- et hmyélyj)my[t&ggtm-(ﬁm)z,

-: IaLUIU“ruClI[JyIIUIII [o Iy I'Cll
-2-rré‘t4hyl-prop|onamd315 I\/b!'K/E @) HC] Qozr\WN~N 459

HO NO p1 YO, O~ NOM NHHNN

[o]
7
h{ 4®/Br
N=
—

8

EXAMPLE 45

2-Amino-N-

45A

10
Compound 1D (300mg, 0.56mmol), 2-fluorophenylboronic acid(120mg, 0.86
mmol), Pd(OAc), (5mg, 0.022 mmol), triphenyl phosphine (100mg, 0.38mmol), and
EtsN (0.24ml, 1.72mmol) were dissolved in DMF (2ml). This solution was heated at
110°C for 12h. The resulted mixture was diluted with water (10ml) and was extracted
15  with EtOAc. The combined organic portion was washed with NH,OH (10%) and
brine and dried over anhydrous MgSO4. The solvent was evaporated under reduced
pressure to afford a stick liquid. The products were not purified and used directly for

the next step.
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10 Conpound 51A was obtai ned using the same procedures
described for the synthesis of 1D with

W®G200402098L- hydr azi nopyri dine in place of 5-broP@FRS2003/027513

10

hydr azi nopyri di ne. -61 WD 2004/ 021984
PCT/ US2003/ 027513 51B M M O M me ONOXx M NHH
N N ~\NH, N Conpound 51A PRE4, 6 mol) was

dissolv in EtOH (60 Pd/C 5 10%.Pd b
s ROl el A KT AR (R e GElBTpR g sirred at ..

wei ght
5
L30T RO 0 B

t hgegetied Ohik pvmcmﬁfplﬁﬁ&dgiy rrer20gve ARl Qvasgivs e title compound
dlrectly for the next reactions. 10 51C MeMe M Me
OL129mg, O7eMSNIIHH) 447, BPLE: refgngion timegi. 4688y ound 51B
(200ny, 0.43 mmol) was dissolved in CH2C12 (5 m) and
pyridine (0.14nl, 2.1mmol) was added. To this solution
was adde fbhewmgcoeppamiiihag beckbpepirty by stilifingthle intermediates

chl oride(0.05ml, O0.65nmmvl). Reactions were conpleted
i rgenergted in Fiempledcvitly ﬁ@%@léeﬁ%ﬁe%ﬁ%m@é ipExpmple$ atilizing

%EPUPP&%I 9%%% (Iia\(ls\én‘?a)ls ANt vva er'%’%%%ﬂ) RAReoS

Purification by flash chromatography on silica gel

(5% CH3OH as elutant) gave 51C 590rrg, 40% . 20
EXAMPLE 51 Conpound 51C wasIé ved in HO (4nl, 4M

in dioxane) and was stirred at r.t. until the
reacti on was conpl eted. The sol vent was renoved under
reduced Me_ Me

o
NH, HCI

NH
o X
N\ /_®/Ar
N— —

Compound Ar HPLC Purity HPLC Retention | Mass
number (%) (min)
46 1{@ 100 245 430
47 j:){\@ 100 247 460
48 ‘;'9@ 98 2.63 464
49 C:;;O 99 2.66 497
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-62 WD 2004/ 021984 PCT/ US2003/ 027513 pressure. The
products were purified by preparative HPLC to give the

w0 2aosm21984rpound  as a foam (60ng, 82% . M5 ( MHPOT/AWE2003/027513
HPLC retention tinme 1.73m n. The foll owi ng conmpounds
in Table 6 have been synthesized utilizing the 5
pr pcespSmddescri beg i n ExampbleC Phrityut | IHELO@etehion | Mass

appr opihgdre qtarting materjals. g TABLE 6 Moy NH2
HG—S¢6H P NER—10 —R—HPEE—PuT

LI I I TNCTN, NN 1U IIpU LLL® LA g Ut _y
HPLC Rellent | dnCRASS unber (991%in) | 52 9P 32 500 477
/ISt' Ph .OO0O| 5 2.0 475 /S--~M ~ O O 54 97
2.P3 515 0S|o EX 5 NN
| -(6-Acetylamino-f1,2 41triazolofd 3-alpyridin-3-yl)t2
- benzyl oxy-et hyl | - 2-am no- 2-net hyl - propi onam de 15
M M NH2 SX ONHO EXAMPLE 51

2-Amino-N-[2-benzvloxy-1-(6-methanesulfonylamino-[1.2.4]triazolo[4.3-alpyridin-3-

yD-ethyl]-2-methyl-propionamide

Me, Me
NH, HCI

o
>

10
Compdund 51A was obtained using the same procedures described for the
synthesis of 1D with 5-nitro-2-hydrazinopyridine in place of 5-bromo-2-

hydrazinopyridine.



" NNNH N -63 W 2004/021984 PCT/ US2003/ 027513 55A
Conpound 51B (130ng, 0.28mmol) was dissolved in CH2C12

W@ 2o0mio198hd Et 3N (0. 2nl, 1.4mol) was added. HOT/URB2083/027513

10

15

20

sol uti on was added acetyl 5

chl ori de(0.026m, 0. 36mmol ). After stirring overnight
atlB. t, the reaction was then diluted with CH2C12 (25
m) and washed with HQ (1N, -20m), MNa (sat.
20ml), and water (20m ). The M rodume were
purified with flash chromato% N OoH CH2d 2)
to give 55A (80ny, 569 . 10 Exgpple 55 Conpound 55A

was di ssolved in i, 04 n di oxane) and was
stirred at r.t. the rgaction was conpleted. The
sol vent was renoved under rmm@sswe The -
products were purified by p rative HPLC to give the
title conpound as a foam M ( 411, HPLC

retention time 1.86mn. 15 The foll ow ng conmpounds in
Tabl e 7 have been synthesized utilizing the
pr ocedoaspored SilAHES g, ﬁ.d:‘mmmbl veasahssolved lin EtQIg (6venl). Pd/C

%E%rg& O% ﬁpm\x%gé%g‘(g%‘%ggﬁ i@ %Lé%lﬁqu}?)itnggm@en sul%ected to
VY Ep OOl B S0 PREES fdlorl SUB) SoRendRadingyaf udEbreduced

pressure and the product was pure enough (>90%) and was used directly for the next

reactions.

51

Compound 51B (200mg, 0.43 mmol) was dissolved in CH,Cl; (5 ml) and
pyridine (0.14ml, 2.1rrimol) was added. To this solution was added the corresponding
methyl sulfonyl chloride(0.05ml, 0.65mmol). Reactions were completed in 1.5 h.
The reactions were then diluted with CH,Cl, (25 ml) and washed with HCI (1N,
20ml), aqueous saturated NaHCO; (20ml), and water (20ml). Purification by flash
chromatography on silica gel (5% CH3OH/ as elutant) gave S1C (90mg, 40%).

EXAMPLE 51

Compound 51C was dissolved in HC1 (4ml, 4M in dioxane) and was stirred at

r.t. until the reaction was completed. The solvent was removed under reduced



2- Am no- N-{ 2- benzyl oxy- | - (6-chl or o- 5- di net hyl am no- 41,
2,41 triazolof4,3-alp, rimdin- 3

wo 2004l02@841et hyl - propi onanide Me Me O T NH2 CPCFHUBIOM27513

10

15

Cl 5 57A ~><MeiMe ONOM NHHC NNCOC NI10O
Compound 57A was obtai ned using the sane procedures
d Qm‘sslilrbe d'hé produbis wesgy puiriféesi tsy epatidiwei HPLCE Iegive the title compound

corr | hyd 57BI\/EI\/E I\/EI\/E O
NP R R S iﬁ%@@%@ﬁ%«ra@w EBSOnE

0.48mmol ) in Dinmethylam ne (3nml) was heated at’ 1OOC
for 1.5h. The reaction was diluted with water (10mil)
and extIhedblbslving cbmpébitfdddn ThbR Clvbibeetlsyatigaized utilizing the
portions were dried over Na2SO4 and the sol vent was

- psoapgyres descobadigAxample SR owdzinetbe 3pprepage sk g magdals.
reduced pressure. The crude product was purified with
flash chromatography (2% CH3OH CH2C12) to give 57B
(140ng, 55% . EXAMPLE 57 TABLEG6

M Me
(o]
NH, HCl
NH
G
. H
N" NN
N= __ R
Compound R HPLC Purity HPLC Retention | Mass
number (%) (min)
52 rg{ 90 2.32 509
_Ph
2
53 ;{ /"l"\e 97 2.02 475
//S\\0 Me
54 SN\ 97 2.23 515
S
//S\\O
EXAMPLE 55

N-[1-(6-Acetylamino-[1,2.4]triazolof4,3-alpvridin-3-v1)-2-benzyloxy-ethyl]-2-amino-

2-methyl-propionamide




5 57A (140ng, 0.26mmol) was dissolved in HO (5nl, 4 M
HCO in dioxane) and stirred at r.t. until all the

W@ e@a2rgd mat eri al s was consuned. Purificati onP@HUS2003/027513

10

15

20

preparative HPLC gave the title conpound (51ng). M
(MrH) 431, HPLC retention tinme 2.35mn. 10 The

foll ow ng conpounds in Table 8 have been synt hesi zed
utilizing the procedures described in Exanple 57,
utiBhi zi ng the appropriate starting materials. TABLE 8

Me Me NH? s G i d

T a0l SR LB G BRIV RR Oty TP 2 mp) goa BN
Red 2l | 10infndl) R as2dded. NFMhi QdldtidntwB%fdeddeetyIN ' 59 Me

HNAMe N NN 60 M HNMGCl \ N -66 WO 2004/ 021984

pcitiodse@d2602. 0508 1ma) it stirrmgusernightagr.t, the reaction was then

Tri.azaql @ 1.din PLC HPL S Ruk{ 0

R BB ity s gnd Wl BRI et RO b borm,

" MBd water (20ml). The crude product were purified with flash chromatography (5%
CH3;0H/CH,Cl,) to give S55A (80mg, 56%).

Example 55
Compound 55A was dissolved in HCI (4ml, 4M in dioxane) and was stirred at

r.t. until the reaction was completed. The solvent was removed under reduced
pressure. The products were purified by preparative HPLC to give the title compound

as a foam. MS (M+H) 411, HPLC retention time 1.86min.

The following compounds in Table 7 have been synthesized utilizing the

procedures described in Example 55, utilizing the appropriate starting materials.

TABLE7
Me_ Me

NH,
NH
SIS
’4
N™ NN —NH—g
\—
_

Compound R HPLC Purity | HPLC Retention | Mass
number (%) (min)
56 Me 88 2.24 439
r{%]/kMe
0
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62 97 1.34 475 C N N HNC - M M EXAMWPLE 63
2- Am no-N- f 2-benzyl oxy-I-f
WG 2@hioores 5- ( 2- met hoxy- et hoxy) -f 1, 2, 4l tri azol BEHUS2003/027513
al pyridin-3-.1-ethyl | -2-methyl-propionamde 5 M Me
Oy NHZ ONHO-~-O NNC NG63AM M~Mm ONO

Me NH HO A oho No N Cl M@E@bund 57A (250ny,

] Sj um
Cc afRBYRIDO benzyloxy-1rtH-chl g 2 1. 24 ;aleI43 alpyridin-

1. 5h The reacti on egﬁ L@ggth _; (\ﬁﬁhﬁ&e(10 m ) and

extracted with Et e rgani c portions
were -67 WO 2004/ 021984 PCT/ USZOOS/ 027513 dried over
Na2SO4 and the solvent was evaporgte under reduced
pressure to give 63A EXAWVPLE 63 A was di ssol ved
in HO (5 mM 4 MHA in dloxane) d 8tirred at r.t.
until all the startingure r NMAS consuned.
Purification by prepa gav Ahe title

conmpound (18. 6ny). I\/S i H) 4 ‘é»etentl on tine
2.23m n.
N=
5

S7A

10 Compound S7A was obtained using the same procedures described for the

synthesis of 1D with the corresponding 2-hydrazinopyridine.

57B
(o} Me
Me Me Me
0
Al K
o no H
-~
N N N
\
N= Cl
—

15

Compound S7A (250mg, 0.48mmol) in Dimethylamine (3ml) was heated at
100°C for 1.5h. The reaction was diluted with water (10ml) and extracted with

EtOAc. The combined organic portions were dried over Na;SO4 and the solvent was



The foll ow ng compounds in Table 9 have been
synthesized utilizing the 10 procedures described in

waEx@apkws63, utilizing the appropriate starti nBCT/US2003/027513

5

10

15

materials. TABLE 9 M M O NH2 \ O-NH R 15
Conpound R HPLC Purity HPLC Retention Mass nunber (%
( ravapora®d uBerre@@ed pedsut2 OTheNrudd PlodeH was purifi€d Wigh fliNsh

E@W@ﬁ%ggﬁ&%ﬁ%gﬁ%&@ﬁ? S b, s

Ret enti on Mass nunber (% (n1n) 67 C1 N N/ O M
68 NY/, C O M EXAMPLE 69 3-r

1- (2- Am no- 2- et hyl - pr Opl ENAMALR]7 2- benzyl oxy- et hyl |

-41,2,41triazolo f4 | pyr.idi ne-6-carboxylic acid

met hyI ahA g 49r3g4 8- 2631m01) was dlssolved in HC1 (Sml,"4 M HCI in dioxane) and
stirred at r.t. until all the starting materials was consumed. Purification by preparative
HPLC gave the title compound (51mg). MS (M+H) 431, HPLC retention time

2.35min.

The following compounds in Table 8 have been synthesized utilizing the

procedures described in Example 57, utilizing the appropriate starting materials.

TABLE 8

Me_ Me
(0]
NH,

©/\0/\£NH

Compound | Substituted Triazolopyridine HPLC HPLC Mass
number R) Purity (%) | Retention (min)

58 M“Sfe\wme 96 1.51 397
AN
=

N\

N

59 e

N
MS’: HN. " “Me
N

\N/ /

60 We

N
ﬁﬂ;i HN " Me
Cl
N~

\N/ /
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M M NH2 ONH NN~N NH 69A M M SX NH Me
Ml ~ NN O 10 To 1D (0.7g, 1.32mmol) in DWVF (10nil)
war@4he@B4 (5m ) was added 1, 3- PCT/US2003/027513
Bi s(di phenyl phosphi no) - propane (217ng, 0.53muvol), DBU
(240mg, 1.58mmol) and pall adium acetate (148nm,

- GEHRIuhd | NStk Bri¥Rfopdaame s Mass

it &@Je?on m)nOX| de ﬁ@;}l kept at

AC e cat al yst was 98 tered andSthe | 431
S e ¢lesi dup was taken in

E washed V\/lthNWa er,|brine, dried and

C . The cw oduct was puriffed with

fil ash chromat ography to g| ve 69A s a white foam 5
698[\/|9l\/|9(~XNHI\/me OGO0OO0OM|O N~NOM™

0 69A,(2. 3G, 4.5 n THE (zoml) S added A um
hydr of?lzde (40mL 2N sol ution). Theg\?n Xtjre v\;asé1 475
stirred for |[3h at/ ryt” la was pdded to fadj ust the

pH 10 to 2. |The Yol was extracted with CH2d 2,
washed, drie¢d andNcongentrated to] give 69B. 69C
HN o~ -Me
Me
EXAMPLE 63

¢
|

2-Amino-N-{2-benzvloxvy-1-[6-chloro-5-(2-methoxy-ethoxv)-[1,2.41triazolo[4.,3-

alpyridin-3-vl}-ethyl }-2-methyl-propionamide

5
Me Me
o§)<
NH,
o NH /
O o
N7 "N S
N= B cl
63A
O M
Me Me Me
o N/U\OkMe
nH H
(o] /s
SRPW
’d
N™ N7\ oI
N— —
10

Compound 57A (250mg, 0.48mmol) in 2-Methoxy-ethanol(1ml) and Cesium
carbonate (155mg, 0.48mmol) was heated at 100°C for 1.5h. The reaction was diluted

with water (10 ml) and extracted with EtOAc. The combined organic portions were



woemsatided EDAC (86ny,

10

15

MM O~XNHM NH~-M ~OOM O NN\ N- NLH
15 To a CH2C12(2m ) solution of 69B(150ng, 0.3mmmol)
0. 45nmmol ) and HOBT ( 60P@T/US2003/027513
0.45mmol ) and (i-Pr)2Net (58ng, 0.45mol) and then 2M
solution of nmethylamne in THF(O.225ni, O0.45mmmol) The
r ggietl o0er N@SO,4 ahd thesdlventew s eyporated unbi@neduded pedsadte to give
wi th Et OAc The organic solution was washed 20 with

, brine, dried and concentrated to give a white
solid 69C. -70 WD 2004/021984 PCT/ US2003/ 027513
EXAMPLE 69 69C was dissolved in HO (5 mM 4 MHO in
di oxane) and stirred at r BEXAMBRLEI63 al|l the starting
materials was consunmed. Purification by preparative

HPLC g#34 wisedissolveddn E§i5d td MIIGlHngidxanymindivkippd a4 ot. until
HP retention tine 2.4mn. T .0l l owin 0
ATy e TPt P ol b B R e e
PrRRRSHBEnHESUDENS (M-B1AHaY, BIFPL: retéintibh Ghid®.2318in.
appropriate starting materials. TABLE 10 10 M M O
TNH2 (/ro.,-~NH R Conpound R HPLC HPLC Mass nunber

Purity ’I(hoe/()folilqc()evtvi%gtciognrﬁo&ms% ngle(b l?a?{fe bg)nG syAfl Sesizlé'((l %Elﬁ%lﬁg 't_fle

procedures described in Example 63, utilizing the appropriate starting materials.

TABLE 9
Me_ Me
(o)
NH,
O/\rNH
R
Compound R HPLC Purity | HPLC Retention | Mass
number (%) (min)
64 ”Ngi Me 90 1.97 420
o
AN
\N/ /
AN
\N/ /
66 mgi o Me
Ci
X
\N/ /

-68 -




N NH71 090 2.13 487 NHN 72 0 90 2.00 505 // N

N 31 N N~- H73 0931.39396 N N\ N \N 740
wO283/021989 432 s N/ N\ -Me -71 WO 2004/ 028OBUS2003/027513

PCT/ US2003/ 027513 EXAMPLE 75 Met hyl - carbam c aci d

3-F1-(2-ani no-2- net hyl - propi onyl ani no) - 2- benzyl ox

~€bbhpofind |2, 4l tri arol o(4, 3- al GPLCPRP- Y I MBLORet@GbT | Mass
E MambQ NH2  p NH N-r )~ J-+ NG(%)7A|\/E|\/E(m91)-~-X

Z =<

Ll AA
T Ive

68 "'\S‘:
cl
A
N\/ N
NT

O\/\O/Me

EXAMPLE 69

3-[1-(2-Amino-2-methvl-propionylamino)-2-benzylox

alpyridine-6-carboxylic acid methylamide

10
To 1D (0.7g, 1.32mmol) in DMF (10ml) and MeOH (5ml) was added 1,3-
Bis(diphenylphosphino)-propane (217mg, 0.53mmol), DBU (240mg, 1.58mmol) and
palladium acetate (148mg, 0.66mmol). The mixture was degassed and the flushed

with carbon monoxide and kept at 20psi. The reaction was heated at 85°C overnight.
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NHM ()'-~O'- O"1--, OM N~ NOH 10 To a stirred
sol ution of 59A (50ng, 0. 098mml) in CH2Cl2 at -78C was

w@odaed2m®8b6M sol uti on of DI BAL in toluene (0.4mMCT/US2003/027513

10

15

20

0.58mmol ) and stirred at r.t. overnight. The sol ution
was cooled to OC and then a 1M sol ution of sodium
poTtasctalyst twak fikertiandds salided cohantryited SThe fesidué ots thk&iin

at_r.t. The precipitate forned is filtered off
t H3tOYn Washedgvigs watsr.ibriae. dajed and epneerirpigd Bep Gipdgproduct was

shed, 2, CAANC gi ve
7Rty RS ot Qb o M RIEE SRR} N7
ON N H -72 W 2004/021984 PCT/ US2003/ 027513 To 75A
(180nmg, O0.2mmol) in CH2Cl12 (2ml) OC was added TEA
(6¥y, 0.6mmol) and nethyl isocyanate (24ng, 0.4nmol).
Reaction was warnmed to r.t. andye Stjhd red overni ght.
The sol ution was concentrated do ¥y{ve 75B 5 EXAVPLE 75
75B was dissolved in HO (5 m M&ﬁ? Hyedi oxane) and

stirred at r.t. untida_z o ? i terials was
consuned. Purifi catby pr eplar ati ve_ HPLC gave t he
title conpound as o VB ( My PLC retention

11
time 2.48mn. 10 EXAMPLE 76 \_/ S—~g,
3-11- (2- Ami no- 2- net hyl - pr opi d‘lny ¥ no) - 2- benzyl oxy
ethyll-5,6,7,8-tetrahydro- f 1 2 4ltriazolof4
3-al pyridine-8-carboxylic acid ethyl ester HO ON, |,
NH2

2N solution). The mixture was stirred for 3h at r.t. INHCI was added to adjust the pH
to 2. The solution was extracted with CH,Cl,, washed, dried and concentrated to give
69B.

69C

NH Me

o
Me
©/\O/INHO¢I\0)<Me
0
2

To a CH,Cl(2ml) solution of 69B(150mg, 0.3mmol) was added EDAC
(86mg, 0.45mmol) and HOBT (60mg, 0.45mmol) and (i-Pr).NEt (58mg,0.45mmol)
and then 2M solution of methylamine in THF(0.225ml, 0.45mmol) The reaction was
stirred overnight and then extracted with EtOAc .The organic solution was washed

with water, brine, dried and concentrated to give a white solid 69C.

-70 -

To 69A (2.3g, 4.5mmol) in THF (20ml) was added lithium hydroxide (40ml of



NNNOE 15 76A O NHBoc O Owe To a cool ed sol ution
of potassi um hydroxide (100m, 40%in water) in ether

wWQogs00sd) at 0C was added PCT/US2003/027513

10

1-net hyl -3-nitro-I-nitoroguani di ne(15g, 0.102nol)
slowy over 15m n. The upper organi c phase was poured
into a flask containing SGXAMPLESD um hydr oxi de.

After 5min. the ether solution was slowy added to 3-

Benzy| @24 was dissolvedtin ki 4P bd rhVIdhhis-diesape banidestiarer @t r.t. until

20. . 069no1) | THE/ 12. (200 . _Af
S A B Syt Al PRec TR oF T8 AU BiRp g Y save the
Jit¥R coRpohRdas an/cil. Wik 20041) 023 AL Ceibdrr0@Ré 02444 3
76B 0 NHBoc O NHNH2 To a solution of 76A (22.8ny,

74.8muol ) in 250nl MeOH was added 5 hydrazine (4. 8g,
149.8 I nd. the m xt ur.e lyxed for 2 days. .The .

sol ut 1 oeialovos rowRprisdn TeBlegttE e path b izeg el the
y@%duieé He@ai%n%xégﬁié@ uhidPie ét?ﬁﬂ;?hh@%taﬁ’ﬂcin%r.ngtgrials.

- pi peri di ne-3-carboxylic acid ester ( g,
5mmol ) in CH2C12 (1 OM) was added tri net hyl oxoni um
tetrafl uoroborate (0. 74qg, ) )6nd stirred overnight
foll owed by addition of 76 égﬁgér 5mol ). The m xture
was stirred for 24h. The solution was diluted with
CH2C12, washed wth water, brine, 15 dried and
concentrated to give 76C as a\MﬂE$>Z@%n1(2.Sg, <99%) .

76D 0 NHBOC 0 NH,
R

Compound R HPLC HPLC Mass
number Purity (%) | Retention (min)
70 o 93 2.56 468
) /@/U\N/(wmorl
N\ - H
N 4
71 ;,i o 90 2.13 487
N H |
72 A‘Si o 90 . 2.0 505
JNTY N@sn/\\N
N‘NJJ\ H Pl
73 'J‘Si o] 93 1.39 396
A
NG /r‘O)J\NHz
\N/ /
74 o 0 95 2.39 432
N\
NT S\Me
T
N /
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I N NEO-O 20 The solution of 76C (1.3g, 2.8mmol)
in MeCOH (27mL) was refluxed for 4days. The m xture

woa@4oorsentrated to give 76D. -74 WO 2004/ 02 1P8HUS2003/027513

10

15

PCT/ US2003/ 027513 76E H O N NHBoc N NN EtO -0 To
76D (1.2g, 2.8mml) in CH2C12 was added HO (5 m 4 M
HC in dioxane) 5 and stiEXAMRIET7St. until all the

st artl ng rraterl al s was consurred The sol ution was
ethylrcarhamic agid : N " jlanmyinoydrhenzyloxy-ethyl]-

resd e vvasadd s XTI HOBT
(0.56g. 4.1 6mol 2By o 6 A 1) and

2- tert-butoxycarbonyl am no- 2- net hyI pr Opl oni ¢ acid
(0.68g, 3.32mml ). The reacti QR 1S stirred overni ght
and then extracted with Et OAg ®or gani ¢ sol ution

was 10 washed with wat er, brl ; Hed and
concentrated. Purification hash chromat ography on
silica gel (5% i%gs el utant) gave 76E.
Exanple 76 76E (5 0.1 mmo in CH2C1 (5m) was
treated with HC1(2 M 4 M HE ane) and
stirred at r.t. until all t t/atlng? Nerial s was

consuned. Purification by preparative HPLC gave the
title conpound as a salt (22ng, 55%. M5 (M+H) 430,
HPLC retention tinme 2.63m n. EXAMPLE 77 20

2-BA no- N-[ 2- benzyl oxy-1-(5 6

7, 8-tetrahydro-11, 2, 41tri azol o{ge 3-md pyri di n- 3- yI)-
et hyl | - 2- et hyl - pr opi onam de Q N, e NH2 N N N

.75 NH)\)<“"‘3
oL

N7 N
N= N OH

—

To a stirred solution Qf 59A (50mg,0.098mmol) in CH,Cl, at —78°C was
added 1.5M solution of DIBAL in toluene (0.4ml, 0.58mmol) and stirred at r.t.
overnight. The solution was cooled to 0°C and then a 1M solution of sodium
potassium tartarate was added slowly. Stirred for 1.5h at r.t. The precipitate formed is
filtered off through a pad of celite. And then extracted with CH,Cl, washed, dried and

concentrated to give 75A.

75B

-72 -



WD 2004/ 021984 PCT/ US2003/ 027513 77A HO N NHBoc O
N N %N HOBO To a solution of 76E (0.32g, 0.6mmmol)

WO 00THE9d M ) was added H20 (4nml), 5 MeOH (0. Bemysznafo27s13

10

15

20

25

Li t hi um hydroxi de (6mL of 4N.solution). The m xture
was stirred at r.t. for 1.5h. The pH of the solution

was adj & )

fol |l one ngS?fr%étW: Wﬁhéwéﬁﬂﬂ\?\gs‘% Wg Qévld(%e? %?Omg,
brg.G@motirang ehedtind 1socmm(t24mgs@4m<g) Readtibh w&#Qamed to r.t. and
89% 10 Exa le 77 To 77A (135ny, 27mpl) in ether
(zstlsrmlpvwa aalééOWPhwaaﬁ?rﬁénf(r@eémwe73554mm|, 2M

in THF), HOBT (73ng, 0.54mmol) and EDAC (103ny,

0.54mmol ). After stirring for 24h, the solution was
extracted with CH2Cl2, waghedMBLETINater, brine,
dried and concentrated. The residue in CI—QClZ)@&ﬁé
was tr é&mwlws@lm in @@ (4 5l i MAIG) imdiosane)ngshiped alifguntil

t th t
c U Satnapi i ben by P AR Sy A eave e
t |t efconfTRad Adoia M8 ($RaN44( SAPDC réefffion tMbe QMSh')ln 358,
HPLC retention tinme 1.86nm n. EXAMPLE 78 20 3-f

| - (2- Ami no- 2- et hyl - propi onyl am no) - 2- benzyl ox

y_EthylI_5’6’7’8_tetrahydg§%%&§i%%¥%
[,2,41triazol o{ 4, 3-al pyri == oxylic acid ethyl
est arr1H2Q NidH2 melhyNpropiddyian®noEbenzylx Wh A 08 4, N8 18&A ydro-

PCT/US20037 027513 78A Boc .
[1.2.41triazolo[4,3-alpyridine-8-carboxylic acid ethyl ester

o
0

o=\
OEt

©/\O/INHBOC
0O~ "OMe

To a cooled solution of potassium hydroxide (100ml, 40% in water) in ether
(500ml) at 0°C was added 1-methyl-3-nitro-1-nitoroguanidine(15g, 0.102mol) slowly
over 15min. The upper organic phase was poured into a flask containing 30g
potassium hydroxide. After Smin. the ether solution was slowly added to 3-
Benzyloxy-2-tert-butoxycarbonylamino-propionic acid (20.5g, 0.069mol) in
THE/CH,Cl, (200ml). After stirring for 5min the solution was concentrated to give
T6A.
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N CEt 5 To a solution of ethyl isonipecotate (20.4qg,
0.13mmol ) in CH2C12 (120nml) was added di-tert-butyl
waelr@anbosate (31.1 g, 0.13nol). After 5h of stPCTUROH027513
r.t, the reaction was quenched with water and
extracted wth CH2C12, washed with water, brine,
drjegl and concentrated. Purification by flash
chromat ography on silica gel (1:6 FEtOAc/ hexane as
el utant) gave 78A. 10 ¥Bee To a sol ution
of 78A (10.38g, 40. 47777'@/:‘:‘]\%1: r (120nml) and
acetonitrile 15 (25ml)>at r.t.OWwasHhiHied sodi um
periodate (25.9g, 121.1mol) and ruthi ni um oxi de
(0.5g, 3.63mml). After stirring for 6h the m xture
was filtere The ' washed, v t 12 d
t he aqu %6§d11u3 %%@ﬁ' W‘f"@%@ﬁ%

5 COmGRM 119‘%&1%1?)' At €hd mﬁﬁ%@éﬂu){e@}@m Hay¥@$he solution wa.
treated e\a;'w(m?;hé HJ (14 M 4 MHO in di oxane)}yygn °
stdancerdragad to.give andd T6Bal | the starting materials was
consuned. Purification 20 by flash chromatography on

silica gel (5% CH3OH CH2Cl12 as el utant) gave 78B. -77
WO 904/ 021984 PCT/ US2003/ 027513 78C O NHBoc O NHN

| HNOEt 0 78C was prepared usi n the nmet hod
described in 76C su
pi peri di ne- 3-car box aci d eft hyl est er wwth 78B

(1.2g, 7.1nmol) and 76B(2. 990 T\ll—lanmI . 78C was
obtained as a colorless oil (3.4 <9 % Exanpl e 78
was prepared by using the sane th s "@gtdescribed to
prepare 76D substituting 76C wi 8C to provide the
title conpound as a foam (17ng). M5 10 (M+H) 430,

10 HPLC retention tine 2.56m n. Preparative HPLC

separat "i"c? q sgltlti@n( gp?-b%o?p%e%%\i’nee :g-CgrbO)\é\ﬁIC allcia(? etﬁyl ALF EOS 8§g,
5mmol) in CH,Cl, (10ml) was added trimethyloxonium tetrafluoroborate (0.74g,
Smmol)and stirred overnight followed by addition of 76B (1.5g, Smmol). The mixture
was stirred for 24h.The solution was diluted with CH,Cl,, washed with water, brine,

15  dried and concentrated to give 76C as a white foam (2.5g, <99%).

76D

©/\0/\/(NHBOC
NN

\

EtO—0

20 The solution of 76C (1.3g, 2.8mmol) in MeOH (27ml) was refluxed for 4days.

The mixture was concentrated to give 76D.
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Exanple 78a M5 (MtH) 430, HPLC retention tinme 2.55mn
and Exanple 78b M5 (MtH) 430, HPLC retention tine

wa 28921984 15 EXAMPLE 79 PCT/US2003/027513

10

15

20

3- 11 - (2- Ami no- 2- net hyl - pr opi onyl am no) - 2- benzyl ox
-eeth | phenyl-5 6 7 8-

t efggahydro-11, 2, 4l tri azol of 4, 3-al pyri di ne-7-carboxylic
acid nethyl ester HOp NNH2 NNNO O i 20 -78 W

2004/ 021984 PCT/ US2003/ 027513 c NJOOWw To a
cool ed solution of pgtassiumh ﬂ ' élSml, 40%in
water) in ether 5 @ﬁoat 0C was 'Ndded

1-methyl -3-nitro-1 - rogugnidi ne(5g, 34mmol ) slowy
over 15m n. The upper organi ase was poured into a
flask containing 30g pot assNOf hyfir oxi de. After 5nin
the ether solution was slowy ded to 4-fornyl-4-
phenyl - pi peri di ne-1-carboxy#Dc abi d tert-butyl ester
(4.15g, 13.6mmmol) in THE (20nl). After stirring for
5mn the solution was concentrated to give 79A (4. 4q,

<999%) . 7613 Bl %{i@.@nm&)% A CrABsRdePHED % a4 h'HIQ 11% dioxane)

t he met hot™described 1n 78B substituting A wit

7%Ad (sdged A tSumtidla)l thestarting Bratersal obaaconsumead The solution was

OO Qrastea®ht o it (150 soluting of i residue was added EDAC (0.8¢,
0.4.16mmol) and HOBT (0.56g, 4.16mmol) and (i-Pr),NEt (7.15g,55.4mmol) and 2-
tert-butoxycarbonylamino-2-methyl-propionic acid (0.68g, 3.32mmol). The reaction
was stirred overnight and then extracted with EtOAc. The organic solution was
| washed with water, brine, dried and concentrated. Purification by flash

chromatography on silica gel (5% CH3;OH/ CH,Cl; as elutant) gave 76E.

Example 76
76E (50mg, 0.1mmol) in CH,Cl, (5ml) was treated with HCI (2 ml 4 M HC1

in dioxane) and stirred at r.t. until all the starting materials was consumed.
Purification by preparative HPLC gave the title compound as a salt (22mg, 55%). MS
(M+H) 430, HPLC retention time 2.63min.

EXAMPLE 77
2-Amino-N-[2-benzyloxvy-1-(5,6,7.8-tetrahydro-[1,2.4]triazolo[4.3-a]pyridin-3-y1)-

ethyl]-2-methvl-propionamide

H O
o N—Lé_
NH,,
N""N
N=(_)
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N O Ove 20 79B (3.1g, 9.3mmol) in CH2Cl2/ MeCH
(6ml/6ml) was treated with -79 WO 2004/ 021984

wEDAOER803/ 027513 HA (5 mM 4 MHCO in di oxare)/uszwds3/027513

10

15

20

stirred at r.t. until all the starting materials was
consuned. Purification by flash chromatography on
siftisca gel (5% CH3OH CH2Cl12 as el utant) gave 79C. 5
79D HBoc O NHN HN Ove O 79D was prepared using the
met hod described in 76C substityt¥ng, 2- Oxo-

pi peri di ne- 3-car boxylic -CI Ebﬁlgéﬁﬁﬁﬂ% th 79C
(830ny, 35.6mol ) a 7710 7 79D was

obt ai ned as a col or ke 0|I Zg, <99%) . Exarrpl e 79
was prepared by using the s t ods for 76D, 76E
and exanple 76 substituting th 79D, 76D with
79E, 76E with 79F to prowdet title conpound as a
foam (8.5nmg). M5 (MtH) 492, H etention tine

2.91min. 15 EXAVPLE 80 AND EXAMPLE 81 Exanple 79, was
subj ected to preparative HPLC to separate the

di ast er
492, oA B o ?fo:gr@t/ @n%%ng 69{1“%%@ %iﬁ‘%”%%“@ I%gg@r%ll)[ 2D (4ml),

8IMEOH (ONiaH]) amDELthLHI%Ll‘@dr(HmMrrd f tNrelBiod ) Tie m)ix@0e waOstirred

WO 2004/ PCT/ US2003/ 027513, EXAMPLE. 8 -F .

1-45.LAR ﬂgl} ffrf tﬁﬁ SelyFeR a8 ﬁ%HEf?d'?NESVﬁWﬁ%;W@@MOP of IN
- H 61, folfswelt; ﬁk%ﬁ&%bn with CH C12 washed wgh water, brine, gned and

11, 2,41tri az al pyri dife- 7- car oxylic acl
etda)ylbamnatéel tbigiveN THH2 70g N8I O
Example 77

To 77A (135mg, 0.27mmol) in ether (2.5ml) was added methylamine (0.27ml,
0.54mmol, 2M in THF), HOBT (73mg, 0.54mmol) and EDAC (103mg, 0.54mmol).
After stirring for 24h, the solution was extracted with CH,Cl,, washed with water,
brine, dried and concentrated. The residue in CH,Cl, (2ml) was treated with HCI (1
ml 4 M HCl in dioxane) and stirred at r.t. until all the starting materials was
consumed. Purification by preparative HPLC gave the title compound as a foam

(61mg, 65%). MS (M+H) 358, HPLC retention time 1.86min.

EXAMPLE 78
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HN51 82A HOO NNHBoc N-, N Nr,O OH 10 82A
was prepared using the nethod described in 77A

w@aipso2et i ng 76E with 78D (200ngy, 0. 38mmol ) apdT/uS8dA3/027513

10

15

20

was obtained as a colorless oil (168ng, 89% . Exanple
82 To a solution of 82A (89ny, 0.18mmmvl) in CH2C12
(2mL) at -40C was added 15 N-nethyl norpholine and

i sobutyl chloroformate (24.3ng, 0.18mml). The m xture
wakAstirred for |h at -40C. Then 2M sol ution of
ethylamne in THE (90, O. 18r§rggl) was added. The
reaction was slowly warnmed up/jfo r.t. and

concentrated. The residue edi ssol ved in CH2C12
(2ml) was treated with HO ( 4 MHA in dioxane)
and stirred at r.t. until all7Jthe starting materials
was consuned. Purification reparative HPLC gave
the title conmpound as a salt (1%58 2099 . M5 (MHH)

429, HPLC retention tinme 1.89nmin. -81 WO 2004/ 021984
PCT/ US2003/ 027513 Conpounds 83 and 83a were
synt hesTeagolutior Dﬁathsd isdmépepotated@04es0.43smoDia HA'L (120ml) was

et g Greta et G 1R 1 SRPRAe 0 s et oy
g%aéﬁongar% qherched Yhth WhBemddxaaéed QARBTHLINwWIERedNyith Water,

brine, dried and concentrated. Purification by flash chromatography on silica gel (1:6

EtOAc/hexane as elutant) gave 78A.

8B
H
O-_N
O~ "OEt
To a solution of 78A (10.38g, 40.4mmol) in water (120ml) and acetonitrile
(25ml) at r.t. was added sodium periodate (25.9g, 121.1mmol) and ruthinium oxide

(0.5g, 3.63mmol). After stirring for 6h the mixture was filtered. The residue was
washed with CH,Cl, and the aqueous layer was extracted with CHyCly, dried and
concentrated. The residue in CH,Cl, (100ml) was treated with HCI1 (14 m1 4 M HCl in
dioxane) and stirred at r.t. until all the starting materials was consumed. Purification

by flash chromatography on silica gel (5% CH3OH/CH,CI, as elutant) gave 78B.
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N H5 EXAMPLE 84 2- Am no- N-f
1- (6-chl oro-benzo[ dl i soxazol - 3-yl)-4-phenyl -butyll-2-m

w@einlo21984 opi onamide O NH2 NH Ph N O Cl 10 BdBUPRW03/027513

10

15

20

NH2 HCI CO2H To 60ml of Et OH was added Na net al
(2.3g, 100mmol) slowy & stirred for 15 30 mn. until
8¢Che Na netal had dissol ved. 2-Acetyl ami no-mal onic
acid diethyl -82 V\D 2004/ 021984\$ / US2003/ 027513
ester (21.7g, 100 as a ld . After stirring
for Ih at r.t, (3- br propyl benzene (15.2m,
100mol ) was added & then he 75C overni ght. The
m xture was quenched with wat e@ racted with Et OAc,
dried over Na2SO4, filtered & ncentrated. The
residue was triturated with hexan a white
solid 84A (18.7g, 5 81% 84B Ph NHBo 0 SPh 10 To a
stirred solution of A (4.3g, 18.7mmol) in 1N NaOH (56
m) and THE (50ntl), Di -tert-butyl di carbonate (4 99,
22.5 was addeg After, 3h of . stirr
benzenetd Bies preparsd usigg theygpthod dessabed, m]ﬂ&ﬁ@?“?ﬁﬁﬂ@g)z -Oxo-
o & earbotlyicihid PO ek, AREHE A T i) hEF T6B0Dg
wammmol)amdvamobtalﬂi@s\@coaﬁhedomﬂg wabey), dried over
Na2SO4, filtered & 15 concentrated. Purification by
flash chromat ography on silica gel (1:9 EtQAc/ hexane

as el Utl@ﬂﬁﬁ lg%eWa% p%Ba}e% %P&SI& t§4 ?alge megdodg gg/giescng'e% to prepare

76D substituting 76C with 78C to provide the title compound as a foam (17mg). MS
(M-+H) 430, HPL.C retention time 2.56min.

Preparative HPLC separation of Example 78 gave the two diastereomers as

Example 78a MS (M+H) 430, HPLC retention time 2.55min and Example 78b MS
(M+H) 430, HPLC retention time 1.89min.

EXAMPLE 79
3-[1-(2-Amino-2-methyl-propionylamino)-2-benzyloxy-ethyl}-7-phenvyl-5.6,7.8-

tetrahydro-[1,2 41triazolo[4,3-alpyridine-7-carboxylic acid methyl ester

o

Y

o
NN

N= o)

<M
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Ph NHBoc O F Cl 20 To 84B (l.lg, 3.8mvol) in THE
(10 M) under nitrogen was added di chl orobis
W@ eoojobmwsy | phosphine) Palladium (11) (200ng, OPCBOAIN/027513
at OC followed by 3-chloro- 4-flouro phenyl zi nc iodide
(17m, 8.5mmmol) 0.5Min THE via syringe. After
sti%ing the mxture at r.t. for 3h it was quenched
with water extracted with EtOAE? dried over 25 Na2SOM4a
filtered and concentrat ed. RﬂwQQCation by flash
chr omat ogr aphy on silica gel L: 9 Et CAc/ hexane as
el utant) gave a white solid 4C (710rrg, 45% -83 WO
2004/ 021984 PCT/ US2003/ 0275 84D NHBoc Ph N C C
To a stirred sol ution of flge 1. 7rmol ) in
pyridine (5nml) was added
hydr ochl ori de (240ng, 3. 4mol ) & heated in a seal ed
tube for 2h. The m xture was concentrated, the
residu [
hydr ox ?I&cgé ?(Ztg%drfrg é?{iut‘ié’h 0t§s§ﬂ%*) dhe}gl?&fﬁé)(tlmﬁi)@d %q@g in Water) in ether
5 he@0@rl) at 05 Qaoadsiedilgitthyl-Brnérs bedtomigh idai g, 34mmol) slowly
extract ed th Et OAc, .dried over Na2SO4, filtered and
coHERRTR: Lhe UpRFF ioFga0is Rgse WS PRwshinh? Stk We&pmg 368

S FSIShIRYER 0oy L g LR -

C pBenyl Sifavidines t-carberlylimdid ieptrbung] eS#H(4, RO NB.6nndY mrpHP (20ml).

was. added 5nl_of 20% TFA/  CH2A 2 and stirred at r.
F Gh1 SEring BT i (e GOWRIAM oA EQHERREALO e IDAYH dge<99%).
10 dissolved in 1IN NaOH, water brine, dried and

concentrated. The residue was taken in 5mL CH2A 2 &
B@®B2- Am noi sobutyric acid (390ng, 1.9mmmol),

1- r n ri I
Hydr oxybenzotri azol e Boc

N 0O
OMe

79B was prepared using the method described in 78B substituting 78A with
15 79A (4g, 12.5mmol) and. 79B was obtained as a colorless oil (3.1g, 75%).

79C

20 79B (3.1g, 9.3mmol) in CH,Cl/MeOH (6ml/6ml) was treated with
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hydrate (270ng, 2mmol ), EDAC (380ng, 2nmol) were
added. The m xture was 20 stirred at r.t. overnight,

wezdmazoed with Et OAc washed with water, dri edPCI/E82003/027513

10

15

20

Na2SO4, filtered & concentrated. Purification by
flash chromat ography on silica gel (1:9 EtOAc/hexane
as el utB@l §5 mhé 31 HOMn dioxend) aod Sied 860mmytil ZB3e starfidg materials

WO 2004/ 021984 .PCT/ US2003/ 027513 MPLE,.84 A
SO TBRTBE BAENCHS b BIOg IR Bce o (7%
2R a3 BEEHC T O 10 and then

concentrated. The reSidue was purified by preparative
HPLC to give the title conpound as a white solid

(3@ 5ng, 53% . M5 (MtH) 386, HPLC retention 5 tine
3. in. EXAMPLE 85

2- Ami no- N-[ 1- (5-chl or ogbenzol d! i, gppgagol - 3-
l)-4-phenyl - bul yII-2 | -9~ Wropionamide 10 o NH2
HPh C ONB8SA0 ML NC Cl 15 To a stirred

sol ution of 2,5-Dichloro-benzoi N@Nid (3.5g, 18.3mml)
in CH2C12 (5nl) was added Oxal %’N | oride (18.3m, 2M
in CH2C12) followed by several ops

m xture was stirred at r.t. fo
The residue was dissolved in CLZ(9¥R1) & TEA
(7.6ml, 55mml) was added f ol d By N, 020

Di net hyl hydr oxyam ne hydrochl oride (3.6g, 36.6nmol).
The m xture was stirred at r.t. overnight & extracted

ith B Ny ' . ed.

P e - ORE e a0e e G e D SIS SRR Gfpe 200

g ?ﬁéﬁg]@ﬂf%&ﬂ@oﬁﬁiaﬁiciﬂ @ny)es@ALhATIQ 8 3Dk, BBMHnHAbl) enSPEB(2.9g,
B ol 5

mmol). 79D was obtained as a colorless oil (2.2g, <99%).

nd concentrat ed.

Example 79 was prepared by using the same methods for 76D, 76E and
example 76 subsﬁtuting 76C with 79D, 76D with 79E, 76E with 79F to provide the

title compound as a foam (8.5mg). MS (M+H) 492, HPLC retention time 2.91min.

EXAMPLE 80 AND EXAMPLE 81

Example 79 was subjected to preparative HPLC to separate the diastereomers
to give 24mg of Example 80 (MS (M+H) 492, HPLC retention time 2.89min) &
34mg of Example 81 (MS (M+H) 492, HPLC retention time 3.01min)
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10

15

20

-85 WO 2004/ 021984 PCT/ US2003/ 027513 85B Ph CI C To
But - 3-ynyl - benzene (1.5g, 11.5mmmol) in THE (15nml) at
wodDmas19sglded 5 nbulLi (5.3nml, 2.5Min hexane)P@i/as2003/027513
syringe. After stirring for 30m n. 85A (2.4q,

10.3mmol ) in 5nl THE was added foll owed by additi onal

I h of stirring at OC. The BRAMPIE 88as quenched W th

chromat ogr
elutant) g ' 0 85E : ‘ 0 &

Ph CI OC To C (1.3g, 4. Smml) in I\/EO—| (15rrfl) and
Et OAc (5ml) was added Pd-C 15 catal yst (260ng, 5% by
wei ght of palladium and stirredH&E__k . Wth a

hydr ogen bal | oon for 64 Mas filtered and
concentr at ed. Purlfm y fll ash chromat ography on
silica gel (5:95 Et o exan elutant) gave a
yellow liquid 85C (1.1g, 85‘%& 05D N3 PhCl O1
Cl To a stirred solution of &5 00ng, 2.9mMmmol) in
di oxane (5nl) was added brom ne (4 QQ 2.9nmmol ) in
di oxane (5ml) slowly at r.t. via syginge & then
stirred 25 overnight. The m xture wasy quenched wth
water extracted wth EtOAc, dried over -86 WO

2004/ 021984 PCT/ US2003/ 027513 Na2SM4, filtered &
concentrated & the residue passed through a silica pad

t @2ai ve a

O/\O/\/E NHBoc
NN
N~
)
l/
OH

82A was prepared using the method described in 77A_substituting 76E with
78D (200mg, 0.38mmol) and. 82A was obtained as a colorless oil (168mg, 89%).

Example 82
To a solution of 82A (89mg, 0.18mmol) in CH,Cl, (2ml) at -40°C was added

N-methyl morpholine and isobutyl chloroformate (24.3mg, 0.18mmol). The mixture
was stirred for 1h at —40°C. Then 2M solution of ethylamine in THF (90pul,
0.18mmol) was added. The reaction was slowly warmed up to r.t. and concentrated.
The residue was redissolved in CH,Cl, (2ml) was treated with HCI (1 ml 4 M HCl in
dioxane) and stirred at r.t. until all the starting materials was consumed. Purification
by preparative HPLC gave the title compound as a salt (14mg, 20%). MS (M-+H) 429,

HPLC retention time 1.89min.
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The i nternedi ate
and sodi um azi de

pal e yellow oil as the internediate.
was di ssolved in acetone (10m)
W@ 200/0g988. 1rmol ) in 2nl water was added. The PERUS2083/027513
was stirred at r.t. for 30 mn and concentrated,
extracted with Et OAc, dried over Na2SO4, filtered 5 &
concent €ampdunde@Bianil 83a were $ypttesiashutilivingriie gyoaihses described in
ica as elutanpt) gave 85D

10

15

Si
(71ONGP

(710ny,

1..9 Et OAc/ hexane
Aslt.lhzé%thﬂﬁ@l%opﬂr@?? Sgriingyngferi

© To 85D

2mol )

in MOH (10m ) was added di-tert-butyl

di carbopate (1.3g. 6mpl) and Pd-C catal yst (70nmg, 5%

by wei ght of3pal | adijum) and r.tl.opth4a | 491

stiryed
hydr pgen bal | oon overni ght, The c% st wgs fifltere
& concentrated. Puriggiﬁf?dh b | ash Nitkr dmat dgr aph

[oX

on silica gel (1:9 Et hexane 15 as el utgnt) |gave
white solid 85E (250ny,” 89% . N8 0d
20 85F was prepared|using the INE in 84D
substituting 84C with 85E (650nm,
hydr pxyl am ne hydroc¢hl ori de (210ng
pot agsi um hydr oxi de | (400nyg,
as ajcolorless oil (490ny,
PCT/ US2003/€847513 85G 0 NHBoc

Other diastereomer ©ﬂ O/\/[N
N -

NN

= o<

HBoc Rh NX
ilbed
and
bl ) |&
obtjai ned
WO 2004/ 21984

95 ¢ 279

491
NHp

EXAMPLE 84
2-Amino-N-[1-(6-chloro-benzo[dlisoxazol-3-yl)-4-phenyl-butyl]-2-methyl-

propionamide

Ph

Ci

84A
- NH, HCl

COLH

To 60ml of EtOH was added Na metal (2.3g, 100mmol) slowly & stirred for
30 min. until all the Na metal had dissolved. 2-Acetyl amino-malonic acid diethyl

-82-



85G was prepared using the nethod described in 84E
substituting 84D wth 5 85F (490ng, 1.2mvl) and

w®o@4/A21l84 noi sobutyric acid (490ng, 2.4mol ). BERUSME3027513

10

15

20

25

obtained as a colorless oil (540ng, 91% . 85H O NHBoc

NH Ph CI O 10 85G was subjected to chiral separation
usisteg (21T, ADOjmueD) Wi theif ddhied aA fiedstifing for TXEOC(2bjondo-propyl)-
2 % | PA/ ﬂgxane as el utant

engens Akt Ay 109%}1{5%?3@%%5 %1,5{1 Tesion gﬁﬁ% o%%gight The mixture

g
E‘é‘%f SR R AR B ARG BReh RS0 et
84ohcengiated. Theresidub evas aifpatsidyals hexanbkd give alwkdte(SBH& m (18.7g,
with 99% purity. M5 (MtH) 387, HPLC retention tine
3.8%in. -88 WD 2004/ 021984 PCT/ US2003/ 027513 EXAMPLE
86 2- Am no- N-f
| - (5-chl oro-benzofdl i soxazol - 3-yl ) - 4-phenyl -butyl | -2-m
etgay - propionamide O NH2 H Ph Thci 86H (10ny,
0.02mmol ) was treated with 20%FA/ Cl2 (0. 7ntl)

according to the met hognt® 8°84 to give the
title conpound as a white solidJ(7.4mg) wth
97%urity. M5 (MrH) 38,6, HPLGTetS€htion tinme 3.37m n.

10 EXAMPLE 87 2-Amino-N- f | -(6-nethanesul fonyl- f
1,2,41triazolo f 4, 3-al pyridin-3-yl)-3-phenyl -

Propyl It SRt RIRRIFANAME L8 7ma¥) MIN NaOH (56 ml) and THE
(50ml), Di-tert-butyl dicarbonate (4.9g, 22.5mmol) was added at RT. After 3h of
stirring benzenethiol (3.1g, 28.1mmol), EDAC (7.1 g, 37 mmol) and HOBT (5.1 g, 37

mmol) were added and the reaction mixture was stirred at r.t. overnight. The mixture
was extracted with EtOAc washed with water, dried over Nay;SQy, filtered &
concentrated. Purification by flash chromatography on silica gel (1:9 EtOAc/hexane

as elutant) gave a white solid 84B (3.8g, 53%).

84C

NHBoc
Ph

To 84B (1.1g, 3.8mmol) in THF (10 ml) under nitrogen was added dichlorobis
(triphenylphosphine) Palladium (II) (200mg, 0.28mmol) at 0°C followed by 3-chloro-
4-flouro phenylzinc iodide (17ml, 8.5mmol) 0.5M in THF via syringe. After stirring
the mixture at r.t. for 3h it was quenched with water extracted with EtOAc, dried over
Na,SOy, filtered and concentrated. Purification by flash chromatography on silica gel

(1:9 EtOAc/hexane as elutant) gave a white solid 84C (710mg, 45%)
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ONH2 NHO NNII NO 15 87A NHBoc N S 20 To 1C
(200ny, 0.447mmol) in THE (3mM ) was added i sopropyl

woragaesiosim chloride (1.34nm, 2.68mmol, 2M sol PCT/ORI00H027513

10

15

20

r.t. After Ih of stirring, -89 WD 2004/021984

PCT/ US2003/ 027513 di net hyl di sul phi de (94. 2ng) was
adgded and stirred overnight. Diluted with water and
extracted with CH2Cl12, dried and ncent rat ed.
Purification by flash gj et 09 %{'g on silica gel
(1:1 Et OAc/ hexane as elutant) gave a white solid 87A
5 87B M M o0 NHBoc NH o Nr/l S N o To 87A
(15nmg, 0.03mmol) in CH2Cl2 (I asl.added mchloro
perbenzoic acid (21mg, 0.07) and stirfed for 2 h. The
m xture was concentrated and redi ssolved 10 in CH2Cl12
washed with i N NaOH, brine, dried and concentrated.
The resicdustirred dob@idn(df 8L (AGmg, rlcahmdlvin lpyn'dilnHCﬁmD Iwrds Jadded

ko ferains By bl RABETE. Sl iBIFEy P A ooHed Boe or 2.

( @%ggmbur% %%%Blkv%entr %re%%gﬁzsscgv% m% (SE%d potassium

ad@dd)deI‘(GSmngI I8 mmudsadded. IThedniature was heatet ati @Pﬂ: ,overnight,
extracted with 15 Et OAc washed W|th wat drjed over

Nespehed ryifh ARy e gY@, fltered and

concentrated. Purification by flash chromatography on silica gel (1:9 EtOAc/hexane

as elutant) gave a white solid 84D (390mg, 57%)

84E

NHBoc

To a stirred solution of 84D (390mg, 0.97mmol) was added 5ml of 20% TFA/
CH,(Cl, and stirred at r.t. for 2 h. The mixture was concentrated, the residue dissolved
in 1N NaOH, water brine, dried and concentrated. The residue was taken in Sml
CH,CI, & Boc-2-Aminoisobutyric acid (390mg, 1.9mmol), 1-Hydroxybenzotriazole
hydrate (270mg, 2mmol), EDAC (380mg, 2mmol) were added. The mixture was
stirred at r.t. overnight, extracted with EtOAc washed with water, dried over Na;SOy,
filtered & concentrated. Purification by flash chromatography on silica gel (1:9

EtOAc/hexane as elutant) gave a white solid 84E (360mg, 76%).
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EXAMPLE 87 A solution of 87B in MeCOH (I m) was
treated with 4N HC (Im) and stirred for |Ih and then

wa@oemeeeosat ed. The residue was purified by preper/asi008027513

10

15

20

HPLC to give 20 the title compound as a white solid
(15mg). M5 (M+H) 432, HPLC retention tine 2.4mn. -90
WO 2004/ 021984 PCT/ US2003/HXRABIPEE #XAMPLE 88

Met hyl - car bami ¢

3- 11- (22 &fUHED Qfgié glfama@ PEERRl) i byt 207 B2 W stirred

ylflo éll}] f}?d gleg cc}ncgn%rzéttecrl i he es1dtte w%s %]r%ﬁreda (ﬂr%qaﬁatgze }P?lecr Ito give
dl the fitly corapdudd &Sitvelﬁtel-sloﬁli BN, 339D, NLINCMAH) 086, HIPIEC retention
88AHO NNHBoc ON N NOH 10 To a solution of 79E
(380933206l ) in CH2C12 (6nl) was added |ithium

bor ohydride (1.2nl, 2.4mol, 2M solution) at 0C The

m xture was warnmed to r.t. and stirred overnight. The
reacti on was quenched w t IEXpAVPIIRESer, stirred for

30m n_and extracted with CH2Cl2, washed with brine

dri ed Z-AmigoaNgd- (éﬁ@lorenbagﬁdjaagégquﬁ-vlb%imheavlr@évﬂ 2-methyl-
pr oduct 88A (336ng, <99% I%M E 88 To a solution

of 88A in CH2Cl2 (3ml) at ded TEA (1271,

0.91mmol ) and net hylisocyanate (35ng, 0.61mmol). The

m xture was warned to r.t. and stirred overnight. The
residue in CH2C12 (3nl) was tregted/with HO (1.5 m 4

M NH,

85A

MeO._ cl

|
Me
Cl

To a stirred solution of 2,5-Dichloro-benzoic acid (3.5g, 18.3mmol) in CH,Cl,
(5ml) was added Oxalyl chloride (18.3ml, 2M in CH,Cl,) followed by several drops
of DMF. The mixture was stirred at r.t. for 2h and concentrated. The residue was
dissolved in CH,Cl, (20ml) & TEA (7.6ml, 55mmol) was added followed by N,O-
Dimethylhydroxyamine hydrochloride (3.6g, 36.6mmol). The mixture was stirred at
r.t. overnight & extracted with EtOAc washed, dried, filtered & concentrated.
Purification by flash chromatography on silica gel (EtOAc/hexane as elutant) gave a

pale brown solid 85A (3g, 67%).

-85-



20 HC1 in dioxane) and stirred at r.t. until all the
starting materials was consuned. Purification and

wa@epanason by Preparative HPLC gave the two PCT/US2003/027513

10

15

20

25

di astereoners as -91 WD 2004/ 021984 PCT/ US2003/ 027513
Exanple 88a M5 (MtH) 521, HPLC retention tinme 2.55m n
arggBExanpl e 88b M5 (M+H) 521, HPLC retention tine
2.92m n. EXAMPLE 89 5

2- Ami no- N-{ 2- benzyl oxypi~
1,2,4ltriazol of 4, 3-bl pyri dazin 3-.I)-%1ih. I

nmet hyl - propi onam de HCl ' NH2 N NCL 10 89A
NHBoc ()"-"O,,~,/NHNH O N I 1 To a slurry of

3- Benzyl oxy- 2- but oxycar bonyl afii'ho-pr opi oni ¢ aci d (740

ng, 2.5 mml) in CH2C12 (10 nmL) was added EDAC (475

mg, 2.5 mol) at r.t. After 15 stirring for 1 h

( 6- chl aropyr3-gayiibendny () Sy dilasmel)(i8 ARG 5md) £ Ofthwlay added
was added. After 2 h, the reaction was quenched with

s abuk-adetmla §ddb inshexaMOOBa SYTRES MG FHHFING s S8l 8844442,

W C e, fil bt 0

e i L P o] P8R0 16 ABTEBhI M siing ¢ 0°C The
( Iniztdcé GAC fhaxhaewib wakdt] edtiayted avich BONJ, d36dgyver@@AF O, filtered
as a yellow foam 20 -92 WO 2004/ 021984

P& coiseouged Prsifigatigoy fiashqhrongtagyrphy on silica gel (1:9 EtOAc/hexane

as elutant) gave a yellow liquid 85B (1.3g, 42%)

85

Ph
Cl

Cl

To C (1.3g, 4.3mmol) in MeOH (15ml) and EtOAc (5ml) was added Pd-C
catalyst (260mg, 5% by weight of palladium) and stirred at r.t. with a hydrogen
balloon for 6h. The catalyst was filtered and concentrated. Purification by flash
chromatography on silica gel (5:95 EtOAc/hexane as elutant) gave a yellow liquid
85C (1.1g, 85%).

85D

Ph
Cl

Cl
To a stirred solution of 85C (900mg, 2.9mmol) in dioxane (5ml) was added

bromine (470mg, 2.9mmol) in dioxane (Sml) slowly at r.t. via syringe & then stirred

overnight. The mixture was quenched with water extracted with EtOAc, dried over
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N I N C To a solution of 89A (210 ng, 0.5 mmol)
in acetonitrile (5 n.) at 0OC was 5 added

wa 2@4021980n0- 1, 1, 2, 2-tetrachl oroet hane (179 ngpPCODUSH03/027513

10

15

20

nmmol) followed by triethylamne (0.31 ni, 2.2 mmol)

and triphenyl phosphine (289 ng, 1.1 nmmol). After
sWNa,80Ondilfecad & lrondeheratet ¥t theeesidis paRsadrtroiigh & stlica @adito give a
stirred for. 2 h. The solution was _concentrated and

t welerelpy pal aﬁéb,e niaamedigiey £he infermediate Wandinrdves i gcefone (10ml)
t

o ehBSodliafl! (oG, fhpmBh'if Sy Wl Sas atbd £7EE ntfire was stirred

gavet. 8&%0&ﬁnﬁdhdclfohceyﬂﬁiated @@fabtéd(whﬁﬁEﬁ@Ac A2 ov&C,W0, filtered

HN ONHONNN NC 15 To MeOH (3 5ml? at 0C was

a(§él eencarigated. Purifisationeby( sk chomasegsrptyy on silica gel (&P EtOAc/hexane

I 1 h, th | ut dded
c o P af 3B GIORE 1080 © T QB (ol 5m) i rt,

The m xture was stirred at r.t. for 2 h and then
concentrated tw ce from CH2Cl2. The residue was

r &Essol ved in CH2Cl12 (1 nL) and added to a slurry of
Boc- 2- am noi sobutyric acid (94. 4ytighe 0. 46 nmol ), HOAT
(63.6 ng, 0.46 20 mmol fFh"and et hyl nor phol i ne (0. 051
m, 0.5 muol) in CH2C12 (2m ) AJTheysaolauti on was
stirred for 15 h, diluted w th , washed with

sat urat ed aqueous NaHCCB, -93,M 04/ 021984

PCT/ US2003/ 027513 dried, filtered and concentr at ed.
Purification by flash chromatography on silica gel
(1:99 MeCH Et QAc as el ut.ant aye 89C as a color]ess

f oam ( 8oripD Gdome, éiegw& (t9mbkwps pdsied difort-btyloc
L3S RS o A (Bl 5,5y cr o)

t atifie@at(tOwith a Hydickemballgon dverniiiiz Clliz (ﬁdi)algﬁ’ettﬂn)as dﬂtere.dt&
The m xture was stirred at r.t. for 2 h_and
c GRBEsHEAgd deprificpfan by Hagh fArgpatogiaphy Py gidica gelv(ét%@tOAcfhexane

Pk bRAAD Ve Q4HeRofld 88ER250M ¢, %0 | ter and

85F

NHBoc
Ph

Cl

85F was prepared using the method described in 84D substituting 84C with
85E (650mg, 1.5mmol) and hydroxylamine hydrochloride (210mg, 3mmol) &
potassium hydroxide (400mg, 6mmol). 85F was obtained as a colorless oil (490mg,
81%).
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| yophilized to give the title conpound as a white
anor phous solid. M5 (MtH) 389, 10 HPLC retention tine

wQ2@2/020984 EXAVPLE 90 (4-H dy roxy-butyl) - car beai/vsmes/eR7513

10

15

3-f |-(2-am no-2-net hyl - propi onyl am no) - 2-

benzyl oxy-ethyl | -i m dazof 1,5-al pyridin-5-ylneth 1
exseg 15 H ~OOY NSOH HCI'NH2 NHONs N 90A O 'WN
XXOH N O 20 To a stirred solution of potassium
phthalimde (1.04 g, 5.15 mol b _aty/RT under argon in
DMF (40 niL) was added a DMF so i o¥iBed 0 nL) of (6-
br ononet hyl pyri di n-2-yl )< anQu(1.03 g, 5.11 nmol)
over 5 min. The slurr¥hwas
overni ght. The DVF was then ' elof f at 40-55C (1
Torr). The powdery residue v!)!gs 3
CH2C12 for 20 mn and filter&d—2 hrough Celite. The
resi due was redi ssolved in CH2C12, washed wi th water,
dried and concentrated to give 90A as an off-white

2011 ot ofiho 4 0 AR DRABRY g gt gap i

S Y3t (4 %gfl.%ﬁm()]ana Bhc-2 ABZnbiEsHutyridiackd @€oB0ntinnay 85G
added razine (0.41 m, 13.1 nmmol) and the reaction

mwasmbéalmasraeﬂhr gofl 6740me. R1¥der ~argon. The

sol ution was cooled, filtered through Celite and the
filtrate concentrated. The residue was redissolved in
Me@y cooled, filtered and concentrated to give (6-
am nonet hyl - pyri di n-2-yl)-nmethanol. To a stirred

sol ution of Boc- (O benzyl)serine

NHBoc

85G was subjected to chiral separation using chiral prep HPLC (Chiralpak AD
5cmX50cm 2um) & 20% IPA/hexane as elutant) to give 265mg of 85H (rt=6.54min))
& 265mg of 85I (rt=12.85min).

EXAMPLE 85
85I (265mg, 0.55mmol) was treated with 3ml of 20%TFA/CH2CI2 according

to the method for Example 84 to give the title compound as a white solid (245mg)
with 99% purity. MS (M+H) 387, HPLC retention time 3.34min.
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10 (1.3 g, 4.32 mol ) and N-nethyl norpholine (0.484
m., 4.4 mmol) in THE (10 nL) at -12C was added

w0 s@baeyBehl orof ormate (0.56 nmi, 4.35 nmol ). APCEUSB0D3/027513
mn stirring, a slurry of
(6-am nomet hyl pyri di n-2-yl)-nmethanol in THE was added
over 1 mn. The sol utlonwd at r.t. for 1 h.

followi ng reaction. 90C 010 O\ O iN N OSi Me2tBu O
20 To a solution of 90B (1.9 g, 4. ) in DWVF
(10m ) was added i m dazole (410@ 6.02 mmol ) and
t-butyldinmethyl-silylchloride (7 niNHz24. 98 mmol ). The
solution was stirred for JRe reaction was
quenched with water, eXtractedwith EtOAc, dried,

and concentrat ed 15 to gi V%o?i%ﬁa e yeI I ow oi | (1. 9
g). The material was used purification in the
[
3

filtered and concentrated. Purj by flash
chr omat ogr aphy on 25 silica gl 81 Et OAc/ CH2Cl12 as
5 elutant) gave 90C (1.4g, 53% & ol orl ess oil. -95

WO 2004/ 021984 PCT/ US2003/ 027513 90D NNBG OSi Me2t Bu
O N~ NTo a stirred slurry of 90C (1.4 g, 2.6 nmol)

d 1, | ' :
R T L
t rtb mlttaﬂyﬂhpcﬂl o Exangplé $4 %o give TheBitta@mponnd ad EAvh{td s6ld (L.4mg)

After 30 mn, the resultin el low slurry
it DT Pty AVISr -y B, BBLE eseniignitisg A oM. had

10 formed. This was concentrated, partitioned between
water and EtOAc, dried, filtered and concentrated.
Purification by flash chr G¥AMPLERW on silica gel

(3: 17 Et OAc/ CH2C12 10 as el ut ant .gave 90D as_a_tan
oi | 2-AntineeN-[ Lreemethangsplfonylhd azolof4.3jalpysidins3-yh- 3—phenv1—

VeCH (8 ) at 0C wag, %ﬂ@%&%tyﬂopisamfdede (2.0 m)

over 3 mn. After strrfing thne sotutrom for 1 h, it
was added to 90D (620 ng, 1.2 mol ) at 0C. The

Me Me

87A

20 To 1C (200mg, 0.447mmol) in THF (3ml) was added isopropyl magnesium
chloride (1.34ml, 2.68mmol, 2M solution) at r.t. After 1h of stirring,
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solution was stirred for 2h and concentrated. The

resi due was di ssolved in CH2C12(5 nL) and added to a
warioedss| urry of Boc-2-am noi sobutyric aci d PG0S2003/027513

1.82 mol), HOAt (249 ng, 1.82 mmol) and EDAC (346

ng, 1.82 nmmol) followed by 20 addition of

N-dieethy]disigihdd (OdEn{g) waas mtldedPand st pyverhipht. Miktted withaster and

T e T
Py ek o R 0 PR 5 g

col orl ess foam (450nmg, 77% . -96 WD 2004/ 021984

PCT/ US2003/ 027513 Itrrrrr r 90F H~\OH BocNH-0 OY N
5 NG N N To a solution of 90E (279 mg, 0.58 mmol) and

pyridine (0.12 nL, 1.4 mol) 5 pa TgEE (3 nL) 0C was

added 4-nitrophenyl chl orof or nad 56 ng, 1.3 mmol)

in CH2C12 (3 nL). The solution was $HPPfed for 1 h

and concentrated. Th H di ssolved in THE (5
nmL.) and 4-am nobut an@g m) | was ad?ed The
solution was stirre r 30 ed with EtQAc,
washed with IN NaOH, dried an :@nﬁﬁt ed.
Purification by flash chromatogra ofl silica gel

(EtQAc as elutant) 10 gave 90F as a yell ow oil
(207mg, 60% . EXAMPLE 90 To MeOH (8 rrL) at 0C was

2? :‘jre(r‘jl ng %(gﬁ%?:%gﬂé& 9:16’1;120 élgde f—)&gcg'g perbenzoic

( 204 QMmgQO Bﬁ?amlrmk'r)ed dbér Dh TI‘heTfhﬁtur& 5/as Obmden@ﬁteﬁvaﬁd redissolved
stirred f concentrate The resi due wa

10 | yig ﬁﬁzﬂlzz\@%ﬁh@%wgthw Nnak prine d@é%%%aws@raéecy dhe agsidue in
S AR A TR TLENOR TRl M. he

t hesmmmmuakﬁsln 1dﬁﬁD(EH§(el§I & BoExamnhﬁns%utyut abﬂdzB@(gng h e
appropriate starting materi al s. nple 263 20 wa

aI 1s%mm08p YA D1 Qg O-Ornmek. EDéﬁ (\l\bnzo@ﬁmzmgla)&nd TEA (20l

nd n‘{) | OﬁeZaIlS 3 F’(ﬁf L}Bﬁ( ur}g W%tsrs rre&J 5ter tl\/oavse§n1|g_hptl‘gxtlr_alfc)ke% with

15 EtOAc washed with water dried over Na,SQy, filtered & concentrated to give 87B

EXAMPLE 87
A solution of 87B in MeOH (1ml) was treated with 4N HCI (1ml) and stirred

for 1h and then concentrated. The residue was purified by preparative HPLC to give
20  the title compound as a white solid (15mg). MS (M+H) 432, HPLC retention time

2.4min.
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(%9 (mn) 91 f0O o N584 98 2.6 NHS\ ,,/\~off 2 NH

O N N EXAWPLE 92 3-Fl-(2-Am no-2-nethyl -p
W@ pi0any1984i no) - 2- benzyl oxy-et hyl | -5 6-di hydr o- B&¥/US2003/027513
|,2,4ltriazol of 4, 3-al pyrazi ne-7-carboxylic acid benzyl
ester MM OT NH2 NHN- N~ N \- NO\--O 92A
BOGOO NHNN ON- 10ptAVPLE&sSOl ution of
3- Cko plpera2|ne I-carboxyllc aC|a benzyl ester (1159,

hydr azi nocar bonyl et hyI ) car bam c acid tert but yl
ester (2.07g, 309.7mmol) in CH2C12(20ml) was added to
give a clear solution. After ieglrrln t he

solution was -98 WD _2004/0 2003/ 027513
diluted with CH2d 2 she@d wi hvvate 2dried and

concentrated to giv A as whi t e foam(3. 29, 95%.
92B cONH2. HG N N--~ N:\,NNN \-0
o)

oA _

H

NHBoc

OH

10 To a solution of 79E (350mg, 0.6mmol) in CH,Cl, (6ml) was added lithium
borohydride (1.2ml, 2.4mmol, 2M solution) at 0°C. The mixture was warmed to r.t.
and stirred overnight.The reaction was quenched with pH 3 buffer, stirred for 30min
and extracted with CH,Cl,, washed with brine, dried, filtered and concentrated to give
crude product 88A (336mg, <99%)

15

EXAMPLE 88
To a solution of 88A in CH,Cl, (3ml) at 0°C was added TEA (127,
0.91mmol) and methylisocyanate (35mg, 0.61mmol). The mixture was warmed to r.t.
and stirred overnight. The residue in CH,Cl, (3ml) was treated with HCl (1.5 ml 4 M
20  HClin dioxane) and stirred at r.t. until all the starting materials was consumed.

Purification and separation by Preparative HPLC gave the two diastereomers as
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5"'"// A solution of 92A (2.6g, 4.9mol) in EtOH (26nl)
was treated by mcrowave at 120C, 60Wfor 10m n. The

worRoose®snas treated with 4NHCL i n di oxane (30p@¥/Ufm03/027513

10

15

20

30m n. the solution was concentrated and coevapor at ed

with ethanol to 92B (2.8g). 10 92C M= M O NHBoc NH

NExsmple 88& M$ VFH) 82 CHIRNQ regdrddnriinie 2.65mird a1 ofample 88b MS

2 tert but oxycar bonyl am no 2-met hyl - 15 propionic acid
Iﬂﬁﬁbﬁ {ie’ HEe SR EDAC (1. 8g, 9. 45nmml) and

H(]BT (1 279, 9. 45mm|) DMAP (0.77g, 6.3mmol), and

TEA (2.63nl, 18.9mmol). This solution was stirred at

r.t. for 10 mn before th&EaadPUERY of 92B (2. 89,

6. 3nnDI) The reactlon was conpleted in 2h. The
Q ; a1 ip-chlorgPicA. 4l triggodofd 3 bﬂ;pmdazxmsﬂb -ethyl]-2-

1NHC1 1IN NaC]—| drl ed a deth oncent rat.e d. Purification
by flash 20 chromat ogra%ﬁy&oﬁ—s[%—?—-gﬁ—g I (5:95 McOHJ
CH2CA 2 as elutant) gave 92C as a foanm(3g). -99 WO
2004/ 021984 PCT/ US2003/ 027513 EXAMPLE 92 To a

sol ution of 92C (250ny) Har 12 was treated with HC
(30nl4 M HCL in dioxane) and irred at r.t for 1h.
The sol uti on was conc ate t he residue
crystallized using Me Et OAc tp give the title
conpound as a solid ( A0 N 493, HPLC
retention time 2.33mn. EXAWPLE 93 3jf

1- (2- Ami no- 2- et hyl - pr opi onyl am no) ak nzyl oxy- et hyl |

-5,6-di hydro-8H j1,2,4ltriazolo N
14, 3- al pyrazi ne-7-carboxylic acid
napht hal en-2-yl met hyl ester 10 Me MeClt O NH2

Ejv NHBoc
) NH
\/K”/ ‘NH

2N
N

89A

Cl

To a slurry of 3-Benzyloxy-2-butoxycarbonylamino-propionic acid (740 mg,
2.5 mmol) in CH,Cl, (10 mL) was added EDAC (475 mg, 2.5 mmol) at 'r.t. After
stirring for 1 h (6-chloropyridazin-3-yh)hydrazine (362 mg, 2.5 mmol) was added.
After 2 h, the reaction was quenched with saturated aqueous NaHCQOj;. The mixture
was extracted with EtOAc, dried, filtered and concentrated. Purification by flash
chromatography on silica gel (1:2 EtOAc/hexane as elutant) gave 89A (730mg, 69%)

as a yellow foam.

92 -



~ONHN N NNO 93A M M ONHBoc ONHNNMN-) N
NH 15 To a solution of 92C (2.6g, 4.4mvl) and

w@ ad0aloy®s4 pal | adi um on carbon (30mg) in McOH PCDEI82003/027513

10

15

20

under nitrogen was added ammoni um formate (1. 3g,
20.9mmol ). The solution was stirred for 3h and
fi83®red through celite and concentrated to give
93A(2.45g) 20 - 100 WO _2004/021984 PCT/ US2003/ 027513
93B M M O NHBoc O N BocNHO To a sol ution of
2- napht hal ennet hanol 07 I _in CH2CA 2 (0. 25
5 m) was added n-net hyl'norpholT ne<(1 0. 1mmol ) and
4-ni trophenyl chloroformate ( 15nmg )\, 0~\0735nmpl) in
CH2C 2 (0.25 m ). The solution was stiriled overni ght
foll owed by addition of 93A (32ny, ) in
CH2C12(0.08 m) and TEA (0.1m, 0.7
solution was stirred overnight and dilUted with
CH2d 2, washed with

To a solution of 89A (210 mg, 0.5 mmol) in acetonitrile (5 mL) at 0°C was
added 1,2-dibromo-1,1,2,2-tetrachloroethane (179 mg, 0.55 mmol) followed by

triethylamine (0.31 mL, 2.2 mmol) and triphenylphosphine (289 mg, 1.1 mmol). After

stirring for 1h, the mixture was warmed to r.t. and stirred for 2 h. The solution was
concentrated and the residue was redissolved in EtOAc, washed with 1:1 brine/10%
citric acid, brine, dried, filtered and concentrated. Purification by preparative HPLC

gave 89B as an off-white solid (125 mg, 62%).

89C

>l/0\f0
HNj\\
>
o N
~ °N
\/|\< I

N
N
N

Cl

To MeOH (3.5ml) at 0°C was added acetyl chloride (0.8 mL) over 3 min.
After stirring the solution for 1 h, the solution was added to 89B (125 mg, 0.31 mmol)
in CH,Cl, (0.3ml) at r.t. The mixture was stirred at r.t. for 2 h and then concentrated
twice from CH,Cl,. The residue was redissolved in CH,Cl, (1 mL) and added to a
slurry of Boc-2-aminoisobutyric acid (94.4 mg, 0.46 mmol), HOAT (63.6 mg, 0.46
mmol) and N-methyl morpholine (0.051 ml, 0.5 mmol) in CH,Cl, (2ml). The solution
was stirred for 15 h, diluted with EtOAc, washed with saturated aqueous NaHCOs,
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INHC1, 1NaCH, water, dried and concentrated to give

93B. 10 EXAMPLE 93 To a solution of 93B in CH2A 2 was
woe@anedswni th TFA in CH2A 2 and stirred at r.PCT/O82005027513

The sol ution was concentr at ed. The resi due was

purified by preparative HPLC to give the title N

c Orpd dHigredvad conednimied; Putfiqtipe be hestorhrompgmpby e silica gel

cRTg PR EREAC G SRTBELANE aBES BRGFElo68 ol 1w 1S

the appropriate starting materials as know to those
skilled in the art. M M ONH_2 O~NHNN-~//-OR
20 0 -101 WD 2004/021984 PM:%/ 027513 Conpound R

5 o4 523 QIO Sgal KD cves 4ot e sAlbgge o) S mighgla min.
8§Af%r Qtunég%?eoé)‘ﬁ%b&]fo?l Q4th%%§lug10§ s %éde% 3 89350(%95% 092 mmol)
1(1'18CH26]]; 108mlPat4.t. THdmBhire $&s Etlﬁé’d at r.t. for 2 h and then concentrated.

The residue was dissolved in water, filtered through a 0.45 W nylon filter and
lyophilized to give the title compound as a white amorphous solid. MS (M+H) 389,

10  HPLC retention time 2.92 min.

EXAMPLE 90

(4-Hydroxy-butyD)-carbamic acid 3-[1-(2-amino-2-methyl-propionylamino)-2-

benzvyloxv-ethyl]-imidazo[1,5-alpyridin-5-ylmethyl ester

15
0 H
o] N\/\/\OH
Her NH2
90A
o)
A
N I Z OH
N
o
20 To a stirred solution of potassium phthalimide (1.04 g, 5.15 mmol) at RT

under argon in DMF (40 mL) was added a DMF solution (10 mL) of (6-
bromomethylpyridin-2-yl)-methanol(1.03 g, 5.11 mmol) over 5 min. The slurry was
warmed at 40°C and stirred overnight. The DMF was then distilled off at 40-55°C (1
Torr). The powdery residue was stirred rapidly in CH,Cl, for 20 min and filtered

25  through Celite. The residue was redissolved in CH,Cl,, washed with water, dried and

concentrated to give 90A as an off-white solid (1.16g, 85%)
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105 523 90 2.37 - 102 WO 2004/021984
PCT/ US2003/ 027513 Conpound R Mass MtH HPLC Purity

wWoRW@ReBeNnt i on nunber (% (min) 106 535 90 2POWUSIN®027513

10

15

20

25

foll ow ng exanpl es were prepared using procedures as
described in the general synthetic schenmes and working
exanpl es above, utilizing the appropriate starting
materials as know to those skilled in the art. 5

ound Structure Mass HPLC HPLC nunber M+H Purity

Retention (% (n1 107 H 3 al 437 92 2.5 |
/| o~ "NHz N ~ NP 1 1H13 | Chiral 420 90
1.71 QNHz 109 418. 9 ON 11Ol

N NCI 110 CH3 Chiral 433 96 8 Ni t7 H3C, O N N Br
111 ~NChiral 459 90 1.9 NC P inp( /J, H3CIO O N (I
Br N~ a_

To a stirred solution of 90A (1.2 g, 4.32 mmol) in EtOH (60ml) was added
hydrazine (0.41 mL, 13.1 mmol) and the reaction mixture was refluxed for 14 h under
argon. The solution was cooled, filtered through Celite and the filtrate concentrated.
The residue was redissolved in MeOH, cooled, filtered and concentrated to give (6-
aminomethyl-pyridin-2-yl)-methanol. To a stirred solution of Boc-(O-benzyl)serine
(1.3 g, 4.32 mmol) and N-methyl morpholine (0.484 mL, 4.4 mmol) in THF (10 mL)
at -12°C was added isobutylchloroformate (0.56 mL, 4.35 mmol). After 30 min
stirring, a slurry of (6-aminomethylpyridin-2-yl)-methanol in THF was added over 1
min. The solution was stirred at r.t. for 1 h. The reaction was diluted with EtOAc,
washed with saturated aqueous sodium bicarbonate solution, dried and concentrated
to give 90B as a yellow oil (1.9 g). The material was used without purification in the

following reaction.

90C

Wl l\\
O\A\H/'N N/ OSiMe,tBu

To a solution of 90B (1.9 g, 4.3 mmol) in DMF (10ml) was added imidazole
(410 mg, 6.02 mmol) and t-butyldimethyl-silylchloride (750 mg, 4.98 mmol). The
solution was stirred for 20 h. The reaction was quenched with water, extracted with
EtOAc, dried, filtered and concentrated. Purification by flash chromatography on
silica gel (19:81 EtOAc/CH,Cl; as elutant) gave 90C (1.4g, 53%)as a colorless oil.
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112 "3 CH, Chiral 448 85 2.3 NHz N/ NM A N \OH
-103 WO 2004/ 021984 PCT/ US2003/ 027513 Conpound

w@eomo2198e£ Mass HPLC HPLC nunber MH Purity ReP@nUBIIN3/027513

10

15

20

(% (mn) 113 HC CHON Chiral 390 2.7 99 3 3/' NON
H2N Nil- O 0~-O 114 O ZZ H'HZ chiral 473 88 2.24
CHOIN 0 N- CI H C CH Chiral 115 033 416 100 1.9 N -1Z
\ N 116 CHHZ Chiral 459 90 1.87 G N ),0 NO N--
N-CH3 H3C C 117 H 3 C H 3 H2 w8%° losiB&ien00 1.23 O ~

\/NNOH3118,I—Bch'r6‘M’\L§3\49 2.6
e

NS

To a stirred slurry of 90C (1.4 g, 2.6 mmol) and 1,2—dibromo-1,1;2,2-
tetrachloroethane (1.9 g, 5.8 mmol) in acetonitrile (15 mL) at 0°C was add'ed
triphenylphosphine (1.5 g, 5.8 mmol) and TEA (1.60 mL, 11.6 mmol). After 30 min,
the resulting yellow slurry was stirred at r.t. for 16 h. A red solution had formed. This
was concentrated, partitioned between water and EtOAc, dried, filtered and
concentrated. Purification by flash chromatography on silica gel (3:17 EtOAc/CH,Cl,
as elutant) gave 90D as a tan oil (625 mg, 46%).

90E

To MeOH (8 mL) at 0°C was added acetyl chloride (2.0 mL) over 3 min. After
stirring the solution for 1 h, it was added to 90D (620 mg, 1.2 mmol) at 0°C. The
solution was stirred for 2h and concentrated. The residue was dissolved in CH,Cly(5
mL) and added to a stirréd slurry of Boc-2-aminoisobutyric acid (370 mg, 1.82
mmol), HOAt (249 mg, 1.82 mmol) and EDAC (346 mg, 1.82 mmol) followed by
addition of N-methylmorpholine (0.3 mL, 2.7 mmol). The mixture was stirred for 15
h, diluted with CH,Cl,, washed with saturated aqueous NaHCOs3, dried and
concentrated. Purification by flash chromatography on silica gel (3:17 EtOAc/ CH,Cl,
as elutant) gave 90E as a colorless foam (450mg, 77%).
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0 CH3 N coycl N %119 d Chiral 455 99 4.04

H3C, ~3,ONt~~4 NF . HZNNor .. F F O-104 WO
wQod40228084 PCT/ US2003/ 027513 Conpound St r uckar/@sSiesye27513

HPLC HPLC nunber MrH Purity Retenti on ={ 9% (i) oo 2200 o b it wiiie

F O Chiral 469 97 2.73 NH, Q~-NC F N ar 121 (H 4H

ChPQIAl 368 92 1.5 CH3 OIN N-CH3 122 0 450 95 2.2

INH, n H3CCH3 NN-,N CG?XNN [

o 0 N\/\/\
OH
BocNH

Y
o

To a solution of 90E (279 mg, 0.58 mmol) and pyridine (0.12 mL, 1.4 mmol)
5  in THF (3 mL) 0°C was added 4-nitrophenyl chloroformate (256 mg, 1.3 mmol) in
CH,Cl, (3 mL). The solution was stirred for 1 h and concentrated. The residue was
dissolved in THF (5 mL) and 4-aminobutanol (0.5 mL) was added. The solution was
stirred for 30 min, diluted with EtOAc, washed with 1N NaOH, dried and
concentrated. Purification by flash chromatography on silica gel (EtOAc as elutant)

10 gave 90F as a yellow oil (207mg, 60%).

EXAMPLE 90
To MeOH (8 mL) at 0°C was added acetyl chloride (2.0 mL) over 3 min. After
stirring the solution for 1 h, it was added to 90F (204 mg, 0.342 mmol) at O °C. The
15  solution was stirred for 2 h and concentrated. The residue was lyophilized to give the

title compound as a yellow solid. MS (M+H) 498, HPLC retention time 2.64 min.
The following compound has been synthesized utilizing the procedures

described in Example 90, utilizing the appropriate starting materials. Example 263

20  was also prepared by this method.
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123 0 407 98 2.2 /NHZ NH3C CR3 ()"~O', NN\ N 124
CH 3 Chiral 447 95 2.05 NCHL OG / f A~ N N-D
W@RI04Oiosal 125 3 413 95 1.9 \ O Il LH3~ A N _PUNUSIOD3/027513
126 H3C CH3 Chiral 469 90 2.52 0 0 Off » VN-NNww wdQ5m o o o o
WD 2004/ 021984 PCT/ US2003/ 027513 Conpound Struct ure

Mass HPLC HPLC nunber M+H Purity Retention (% (mn)
1P Cobipbudid Chiral 493s8. 98 Oz F F NNyGos WNIBES | HPLC
HBCGhBeChijral 398 90 2. 26 M+H | Purity | Retention
(%) (min)
H
91 o OYN\/\/OH 584 98 2.6
NHz  \m o)
oi g
g
NP
EXAMPLE 92
3-[1-(2-Amino-2-methyl-propionylamino)-2-benzyloxy-ethvl]-5.6-dihydro-8H-
5 [1.2.4triazolo[4,3-alpyrazine-7-carboxylic acid benzyl ester
Me Me

2

o]
NH
NH
SIS
N” N
N=K/
N

=0

92A
B 0
of q“:c Y
0 g’“:(N__)

To a solution of 3-Oxo-piperazine-1-carboxylic acid benzyl ester (1.5g,

10

.6.4mmol) in CH,Cl»(20ml) was added trimethyloxonium tetrafluroborate (0.99g,
6.72mmol). The solution was stirred for 60h. A solution of (2-Benzyloxy-1-

15 hydrazinocarbonyl-ethyl)-carbamic acid tert-butyl ester (2.07g, 309.7mmol) in
CHyCl»(20ml) was added to give a clear solution. After 2h of stirring the solution was
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O ONI-12 0 XN OO N N OCH 129 H3C a Chiral 412 98

2.71 0O \NHZ N. NOC'3 130 H3G CH3 Chiral 499 97 2.6
w@200MoZ1980 UO N~ ~OH 131 H3 G 3 Chiral 483 8BCBUS$200%/027513

0 ~1-12 NN NZ O N OQAN--\V-CH3 CH3 132 CA Chiral 473

95 2.4 o0 NC 133 H3c CHa Chiral 399 93 1.7 O~NH2 N

Cl dilwgedv@ith ICHNCL,, $3hed3 Gt Waten |dris0 2nd donc@hirizted b give 9ZA bk a

N Dhite fham (3.2g, 95%).

92B

©/\O/NI:H2.HCI
=0
; I

A solution of 92A (2.6g, 4.9mmol) in EtOH (26ml) was treated by microwave
at 120°C, 60W for 10min. The mixture was treated with 4NHCI in dioxane (30ml) for
30min. Ihe solution was concentrated and coevaporated with ethanol to 92B (2.8g).

10

92C
Me, Me
NHBoc

0]

Sa0u

: NN

=)
Y
To a CH,Cl, (100 ml) solution of 2-tert-butoxycarbonylamino-2-methyl-

15  propionic acid (1.34g, 66.1mmol) was added EDAC (1.8g, 9.45mmol) and HOBT
(1.27g, 9.45mmol), DMAP (0.77g, 6.3mmol), and TEA (2.63ml, 18.9mmol). This
solution was stirred at r.t. for 10 min before the addition of 92B (2.8g, 6.3mmol). The
reaction was completed in 2h. The solution was diluted with CH,Cl,, washed with
water, INHCI, 1IN NaOH, dried and concentrated. Purification by flash

20  chromatography on silica gel (5:95 MeOH/ CH,Cl, as elutant) gave 92C as a
foam(3g).
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WO 2004/ 021984 PCT/ US2003/ 027513 Conpound Structure

Mass HPLC HPLC nunber MtH Purity Retention (% (mn)
wa3®402198Chi ral 409 86 1.14 &N /N N ~I 136 ChpeTw&2063/027513

99 2.3 o ~ C 0137 370 95 2.07 O Na0O CH N OH

138 H, Chra' 431 99 2.3 ~~-4 ~0 | 0139 0 Chiral 380

90 H2 H CH N14OHC\/ KOAMVEITEIZ2 97 2.2 ONH N

OCd NONOOH1 O} chiral 413 95 2.4
/ N O- ’]20 Nsolu‘gmof 92C (250mg) in CH,Cl, was treated with HCl (30ml 4 M HCl

in dioxane) and stirred at r.t for 1h. The solution was concentrated and the residue

crystallized using MeOH/ EtOAc to give the title compound as a solid (130mg). MS
5 (M+H) 493, HPLC retention time 2.33min.

EXAMPLE 93

3-[1-(2-Amino-2-methyl-

ropionylamino)-2-benzyloxy-ethyl]-5.6-dihydro-8H-

[1,2.41triazolo[4,3-alpyrazine-7-carboxvlic acid naphthalen-2-vlmethvl ester

10

Me
NH,

= )
JyNZfo

Me Me

- 7?

NH

O
W
o>

|

15

To a solution of 92C (2.6g, 4.4mmol) and catalyst palladium on carbon
(30mg) in MeOH (70ml) under nitrogen was added ammonium formate (1.3g,
20.9mmol). The solution was stirred for 3h and filtered through celite and
concentrated to give 93A.(2.45g)
20
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Mass HPLC HPLC nunber MtH Purity Retention (% (mn)

W@ 2000028984 Chiral 467 93 2.9 142 A O\ N/ g BOI/NS2088/027513

10

15

20

N==:Br 143 Cl Il NH2 Chiral 467 97 2.86 o0a ,c N a
N~ Br 144 "P C'" Ch'i' 521 89 2.8 N ~r N!~O/-CH,
1483B° ' Chiral 521 85 2.96 N N O 146 o C Chiral 457
100 2.9 Chiral 147 417 85 e?,7“@ N N O 148 Chh''ad

445 90 1.95 \ 017 N 149 ~ ~ 520 95 3.2 NI O
0-\CH3 | - 108 WO 2004/ 021984 0gS2003/ 027513

Conpound Structur S LENHPLC nunber MtH Purity
Ret enti on o

N N

W= )

To a solution of 2-naphthalenmethanol (11mg, 0.07mmol) in CH,Cl, (0.25
ml) was added n-methylmorpholine (12p1, 0.1mmol) and 4-nitrophenyl chloroformate
( 15mg, 0.0735mmol) in CH,Cl, (0.25 ml). The solution was stirred overnight
followed by addition of 93A (32mg, 0.07mmol) in CH,Cl15(0.08 m1) and TEA (0.1ml,
0.7mmol). The solution was stirred overnight and diluted with CH,Cl,, washed with

INHCI, INaOH, water, dried and concentrated to give 93B.

EXAMPLE 93
To a solution of 93B in CH,Cl, was treated with TFA in CH,Cl, and stirred at
r.t for 1h. The solution was concentrated . The residue was purified by preparative

HPLC to give the title compound. MS (M+H) 543, HPLC retention time 2.82min.

The following compounds were synthesized utilizing the procedures as
described in Example 93, utilizing the appropriate starting materials as know to those

skilled in the art.
Me, Me
(o)
NH,
NH
T
NN
=

-
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(% (mn)

0

Chi r al

W@ 0002/02284 NHi

150 0 Chiral

520 90 3.26 N
458 97 2.4 NHZ NHCCH3 N N Br
N/ O NN O 11, Chiral

p""Olt 151 /]
152 NC445
359 90 0. 4rPC1/BS2003/627513

/~\CH 3 crOXN N N -NN 154 ocH, Chid 463 95 1.81 O
XNCLLLIL133333) O CHa chm 155 \~ 539 95 2.9 d.H "z
- ) -GmaamdCHB Chi r &l 445 95vidss¥+H | GIPEIC Rl |0 BPLMNRetention
HonumHe29 |WO 2004/ 021984 PCT/ US2003/ 0%%@13 Corrpo%gj)
I UL%T e VESS I'WHPLC | unlugb:s ot | tdl Retrert | UIT277
(P9 (m'n) :
95 ; 507 90 2.57
96 521 90 2.8
97 g ( j 511 85 24
F
98 é ( ) é 549 81 3.04
99 F 529 85 2.5
F
100 g : : - 529 90 2.48
F
101 518 97 2.08
é <:> AN
102 FE 529 80 2.42
F
103 F; 511 90 2.4
104 ?__Q 511 95 2.37
F
105 é_Q 523 90 2.37
o/
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157 H, Chiral
477 85 1.95
~\

Chi r al
wa 26)4/02198lHz
N ONN\

C_162 3 Chiral

463 95 2.17 Y |

N O Br
/I\TA/N 159 H c C'9 Chiral
397 94 RC1/BS20bM)27513
H3C CH3 N

N~ O 160 HC H3 Chiral
NON O OH 161 0 385 95 N) KNH,
412 100 1.6 W N N~/ OO CH 163

N GO 158 C

397 98

~O<

HOkpnidoudd 4P9 95 2R03 O Y NgHS M+IPN MPPC Purity | HPLC Retention
number (%) (min)
106 535 90 2.97

The following examples were prepared using procedures as described in the

general synthetic schemes and working examples above, utilizing the appropriate

starting materials as know to those skilled in the art.

5
Compound Structure Mass | HPLC HPLC
number M+H | Purity | Retention
(%) (nin)
107 HQ At Chiral 437 92 2.5
©/\o NH,
NN i N/):’
N
o]
108 RQ s Chiral 420 90 1.71
o X
LY N /=N
A
109 N °:3H Chiral 416 98 1.9
©\/° N 2
O N7
o
110 §s  Cnia 433 96 1.8
e
=L
111 m/@ ot 459 90 1.9
N,
Hac\om °
112 o\:f)i: . Chiral 448 85 23
capdy
\/\OH
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S -

WO 2904021989

379 98 1.5 165 0 HC CH, 3 -NH,

110 WD 2004/ 021984 PCT/ US2003/ 027513 Conpound
Structure Mass HPLC HPLC nunber

MtH Purity Retention

164 NHs N af 549 94 2.56 N | r~ p BOi/U81003/027513

o] o/ \ / NONN

66 H3C CH3 Chiral 497 96 2.58 N~ OO ON N\ |
N, €ampdunti6l/ H3C 3 49958fcdre85 O NHZ X Xvi&sO| MIPINC~  HPLC
@\ Mifber~ V 168 H3C cH3 Chiral 471 95 P.3y Opylry' NMietention
N OON- QA 169 H3c CH3 Chira 485 95 2| 5 (%) (min)
113 HG CH o NiN\v/i Chiral 390 2.7 99
N —
HN Nn--'z: N cl
O
114 . YENHZ ot 473 88 2.24
CH,
N
oL
\N__ Cl
115 o0y P Ol 416 100 1.9
NHZ
S
Q/ N\N/_ N\y—Cl
116 T, ohial 459 90 1.87
Oﬁ*ow
N
X
oaYi
N== __ N—CH;
y HO
117 . h?L" 486 100 1.23
N =
oh
118 o D o 434 93 2.6
CH,
”
N7 N
J D
119 ¢ cnl 455 99 4.04
HG CHs O N\\ N
N A F
HN Nuw i
O
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\ ONHZ NOO \\~ OH 170 ix CH3 Chira 513 94 2.7

ONHZ N+ OO N~ N\ O \ OH - 111 WD 2004/021984
wEIMOSR803/ 027513 Conpound Structure Mass HPRCI/HRL0Q3/027513
171 1HzZ Chiral

n

unmber MtH Purity Retention

(%9 (mn)

368 98 1.21 CH3 N CH3 172 0\ CFL Chiral 491 95
ST i TR L 1, e i,
I ra :
. : tent
\| "RFD" 0/ 175 H N Chiral 400 95 2.34 s ) (;?nl)on
120 . 9 chi 469 | 97 2.73
S
(@)
F -
— Br
121 M, O 368 | 92 15
° CH,
SRS
/g@/ma
122 o 450 | 95 2.2
NH,
N
SR L
N/ N N—-—'N
= TN
123 9 407 | 98 2.2
NH,
N
SR e
N7 N
= /\ N,
124 o, cfira 447 | 95 2.05
N
TR
N/_ \\_sr
125 G, ol 413 | 95 1.9
SANEL
Q
2
&_N;> N
Cl
126 R o, chal | 469 | 90 2.52
Sangn,
Q OH
'}l/ N ° /\/\/
N \ N
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N O H3C CH3 176' HZ Chiral 453 90 2. 37
177 Hv 3 N 369 98 2.58 H' 1 NNCH3 \-O -
wa 204098004/ 021984 PCT/ US2003/ 027513  ConpounpiCT/US2003/027513

~~N-\\1r-Br

Structure Mass HPLC HPLC nunber

C yl~ N

MtH Purity Retention

(% (nin) 178 Chiral 499 95 1.75 Co OH 179 ~.J CHB
U S0 1.0, A 3 T T e FalhinY o
iy .80 a " iRl Retenti
506 94 3.2 O-NHz O (%1)3? ‘zr‘;’l?nl)"“
127 HG OH, Chiral 493 2.98
cangrut
(o]
'il/ N /\)<F
Na~ \ N
128 HG_ P Chiral 398 90 2.26
0 NH,
N== of
I!l\ N \ OH
129 HC O Chiral 412 98 2.71
©/\O/I\l o NH,
0]
E: N o/CH“
A
130 MG O, Chiral | 499 97 2.6
SNy
N== o) o}
I N ,(
N [o}
\g "N
131 HE P Chiral 483 85 3.1
Ej/\o/i(N \n)<NHz
n=\ © /z
\ N CH,
- /\gﬁ
132 FL{Z*;? Chiral 473 95 2.4
ooy
\N/ /
133 e fb cnil 399 93 1.7
o NH,
N
Nee
\N/ /
134 o b cim 502 94
O¥LN¢
N
s
o W
O A
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N \N/I 182 " NHz Chial 465 100 2.8 0 ONCl \

Chiral 430 88" 2.4 183 " NH2 O/ N\
wW@Q4003/041984 NHZ H o CH3 C OSHOQC

fv/

184

463

3 - 113PCTMIS2003/027513
2004/ 021984 PCT/ US2003/ 027513 Conpound Structure Mass

HPLC HPLC nunber MtH Purity Retention (% (mn) 185
Edthp&@ng4l4 94 2.23 ghh g H3C C. H |OML86| @reght ral HPLC
- |.221l§b(él7/ (2Ng|z /l_ﬁ/c 3(’}% NQ\ - -\l 3849 Frity | Retention

I'ra . @ i)
135 S, Chiral 409 36 114
o} o,
Y
. h{/ M\l
N— —
136 H;iz“m et 446 99 2.3
T
137 , i 370 95 2.07
NJXNHE
SaPEs
138 H;Ciﬁhm_,z Chiral 431 99 23
@f}( o
Y{
139 j)><N Chiral 380 90
H2
7 AN
N /)/sx
N
140 Ho o Chiral 432 97 )
o NH,
<
dc’/\g\w N
o] OH
141 ne f  Chiral 413 05 )
oalses
N N%%
lNI
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188 0 Chiral
95 2.8 |

wOEna3/0234 NHZ 2.91 N N N N\CH3 191 Chiral

535 90 2.62

ol/ oN N NY/OH 189 535

/ O~-N O N*//OH 190 0 CH3 519 96 2. 88

o/ \
5PGI/882003/027513

2.76 ONHZ ONNN--""OH -

114 WO 2004/ 021984

PCT/ US2003/ 027513 Conpound Structure Mass HPLC HPLC

qoe ol P 1Y Tou GRS chital aay Q5 EIRNAC HIPLC
i c ira . b )
g3 NN \| O OH 194 0 ~ Chiral 497 98 t Hg(%%ﬁgﬁiﬁlgon
142 ' a o Chiral 467 93 29
NH,
U\O/IN CH,
NZ :
}\I‘N \ Br
143 ol 9 O 467 97 XY
el
N7 N
-
144 /r”sc e, Chiral 591 29 73
r\:‘)':jN io)\\ﬂ/*cu5
145 | % Chiral 571 35 506
: Y o
”‘“2 %N)Lo/\%
146 OH;C{E‘M Chiral 457 100 55
dol\é;,\;j/m
147 oﬁ/b'o:’ Chiral 417 35 137
e
148 oﬁ/@\‘:‘: Chirat 445 90 195
e
149 O/IN_U\%? Chiral 520 95 3.2
N {
N:%(O/\CH,




NN\ O O OH195 ), HChiral 485 98 HCHz NN~
OH O 196 OH3 Chiral 384 95 1.67 NO-- OCHHz 3 NN
WOR0HBI98 197 janH Chiral 527 90 2.64 CH. | \PCI/NS2008/827513

198 Chiral 527 84 2.56 NC / ~0\ | - 115 WO
2004/ 021984 PCT/ US2003/ 027513 Conpound Structure Mass

H@&n k& [nunmber MEH urdnly Retention MEPLA 99 HPLC

0VP4ks (

F Ciral 535 98 2.5 ~OX ( NHZ O N &0 | Retoms
N,C%u,-,e&vl 02001 \ o H3C H Chiral 5351%3"3{2. g?%)y Ezrfl?nl)on
150 ?@ [, o 520 | 90 3.26

: © e,
\/ i
N== OAOH:,
151 N o o 458 97 24

o~
/IHQC 8
7NN Br
NN\ =

\
SV 445 90 2.22

152 ©/\O /I“ j])<NHz
-
<~

N
™
153 M o 359 90 0.4
[0} oH,
N
(]
o™X
\
154 ﬁ)qu o 463 95 1.81
e
155 /IN e 539 95 2.9
\I/_ N8
156 fH  oniea 445 95 2.08
Sanel)
,\{/
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NO\ NN-~OH O 201 H3C/ C'3 Chiral

O 202 11JJ H3C CH3 Chiral
WORN4/0210980O Nw~OH 203 H30 CH Chiral
N~ N\/CHa 204 H3C CH3 Chiral

[ A _N=CH3 O 205

H3c CH3 Chiral

563 98 2.68 N-
563 98 2.9 O--~"~-"

519 90 2. 86PCT/USZODB/(D7513

519 90 2.94 ONHZ N, NO
444 90 1.77 D:NHZ N

Cc-Tzzxﬁpouﬂéis Oozl;lglgl (N:ostmcr&r(ljefis\m 2004/ 021&@%@% HPLC | HPLC
]h@g&- nmpoun t ruct ure :
unmber MtH Purity Retention (% (mn) M@%I—GI g Reter.mon
-lEhF- 8448956~ 04—Gh %) | (min)
157 Y‘t ot 463 95 2.17
@Mﬁ” e
7N N\y—Br
Ho—O
158 477 85 1.95
S
c hi
159 “{LNHZ Chiral 397 98 1.5
160 e He ot 397 94 1.13
\/ =
OH
161 q 385 95
O ne o,
ey
N
162 H;f Chira 412 | 100 1.6
o NH,
5\)0
163 YT< 499 95 2.03
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CH3 3 ON d N 207 Chiral

H2N Br

459 90 2.25 C-11I\

HCCH3 0O N 432 98 2.94 N
0~-0O 208 )CH Chiral 483 90 2.53 O3 O

NT -
wWo-200¥0af98£L09 Chir al

N CH3PCT/US2003/027513
0, ~CH3 210 C~ Chiral 512 95 2.36 I\ o C 211 0
Chiral 470 98 3.07 N _\ Chiral 212 H3C C'3 495 100
4.&mpddnd N O A N ghdaH. - 117 Mass | HPLC | HPLC
number M+H | Purity | Retention
(%) (min)
164 “IXNH o 549 94 2.56
165 {‘@” Chiral 379 98 1.5
N =
Il
166 HQ Chiral 497 96 2.58
Saney
N=
|
N,
AR
167 499 96 2.85
o r“ W
N=
]
168 Chiral | 471 95 2.43
Y W
N
N
<
169 Chiral 485 95 2.5
SRR
N
h'l\
/\/\
170 Chiral 513 94 2.7
o
v
_ /\/\/\OH
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WD 2004/ 021984 PCT/ US2003/ 027513 Conpound Structure

Mass HPLC HPLC nunber
WQ 1®4/@38Lhi r al

512 100 2. 87

MtH Purity Retention
oNHZ N C

(%9 (mn)
0, - - OPQINUA2003/027513

Ocl-13 F\ 214 I hO pHa Chiral 499 100 2.87 O~z N
NNJ \ N/ O 215 Chiral 482 100 2.78 ONHZ N_O O
N dbdbburdlp O cii 5325308ux- 92 O N N Civady [ H¥ircH  HPLC
anl fhigek? © 475 95 1.61 M+H | Purity | Retention
(%) (min)
171 M, O 368 98 1.21
° CH,
N
O
eaed
N —
CH,
172 o criral 491 95 2.21
cH
oY
P
}FQ)/\/Q
(o]
173 o 0 o 447 | 97 2.8
8 &
0/\/( HC CH,
N7
MDA N
174 j;(NH Chiral 467 95 2.8
N 2
SRPCs
N7 N
=0
175 ¥v oniral 400 95 2.34
N\/
o]
HC CHa
176 Gy, o 453 | 90 2.37
oﬁ/kcm
COo X
177 H. CHe Ni\]ﬁ 369 98 2.58
HN N—C\N/ o,
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\ ONON 218 O Child 505 85 2.41

Chiral 528

90 2.62 N\ ~/ d

\ OV'N 219 O
118 WO 2004/ 021984

wEIMOSR803/ 027513 Conpound Structure Mass HPRCI/HRL0Q3/027513

nunber M+H Purity Retention (% (mn) 220 N,O
Chiral 521 90 2.32 Nrz OHO 221 0 ; Chiral 527 90
%ﬁgﬁbb ) N o 223 G Rl 561 50 ;q:q%@ﬁﬁf@-zgﬁﬂpm
~Np Ira --M£H t tenti
Oh: "Chiral |547 90 2.9 11 0 N N Q0 (,;o)y ‘erfilnl)on
178 th 499 95 1.75
SRSEL
o9
OTN
\/\/\OH
179 e el 485 90 1.6
sasels
N
"
.
‘O)/\/\/OH
180 e 423 97 5.80
o GH,
CH,
Cl N
W;f°
N7
Lo =N
181 % 506 94 3.2
vl on
182 H:{z”sw 465 100 2.8
WENF
183 H{Q‘ Chiral 430 88 - 2.4
dO/T;\N B
W
184 9 463 94 3.4
N NH,
O H,C' CH,
2
Cl
O
O—/S\\
HC O
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HNC 225 Q0 N Chiral
-N_\ OH H226 ii

o Chiral

499 94 2.4 N OH3C CHa NN
404 95 1.45 ONCH 3 CH3

wONK402984 119 WO 2004/ 021984 PCT/ US2003/ 02750GT/US2003/027513

Conpound Structure Mass HPLC HPLC nunber MH Purity
Retention (99 (min) 227 0° CCHH ,H _Chiral 507 92
. Hz O N t~ 2p .
NuEder
dni val 499 100 3.06 NO _oda N NjMH %1%0 Riﬁﬁsfn
185 f Chiral 414 94 2.23
NH,
N
SAOEL
N7 N
\_ 1 N0
O,
(o] iral
186 )S(NHZ er 414 94 2.23
N
SRP LS
187 NH Chiral 413 97 2.6
Chiral
188 oj;fwl\%&s 535 90 2.62
ONFE
}\;N A
[v}
189 o 535 95 2.8
©/\ 2 ONHZ
Y oH
N= NN
190 " 7 CH&HS 519 96 2.88
[:j/\O ", 2.91
N7 Ny e
N N o,
191 7o ot 563 90 2.
O/I:IJ\QCH“ 76
N,
N 0
}\l“ N/\/\/OH
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230 CHHZ Chiral
231 H~-~ A Chiral
w@hiogmb194p5 95 2.9 0 s

507 97 2.51
495 94 2.9

~1 CH3IN N~OCH O

o~ C NO CN 232

o NNE H3Q A 120 WO PCT/US2003/027513

2004/ 021984 PCT/ US2003/ 027513 Conpound Structure Mass

HPLC HPLC nunher MHH Purity Retention (9% (min) 233
O.Cbﬁpsuéih'd Ch: ral 463 Siudu@d NCH3 ~3 NMiﬁr APLAN 234PLC
H3Cudiabéhi fal 482 93 2.85 O N2 N OQ Qi\HC pdite3B Retent
HB NH= Chifal 482 99 2.85 O ((;01); Zf;‘nl)on
192 P o 563 90 2.87
SROER
‘N/_ AN OH
193 0 Chia 442 98 2.5
N NH2
O
g
= \/\/\OH
194 o - Othl 497 98 -
NH,
ep
NN O)_Q
OH
195 j&(*“ chial | 485 98
©/me§ 3 *
W7 )j/%
NENF O)—N/\/\OH
196 ) OH,  Chira 384 95 1.67
sapa Ly
“{N%}
H,c—©
197 T, ol 527 90 2.64
o™X
& cl
& ge
Z/O
198 o Yﬁm 527 84 2.56
CH,
Ej ‘OT&N
" o
200
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sl 236 Hs Chiral 500 97 2.9 ONHE=C N N\ F 237 H
CH2 Chiral 509 97 3.06 ~H= CIl NNO238 0 '"' Chiral

WG 04021984 4 cl N / | - 121 WD 2004/021984 PCT/US2003/027513
PCT/ US2003/ 027513 Conpound Structure Mass HPLC HPLC
nunber MrH Purity Retention (% (mn) 239 oN~- Chiral

PogEaeE, 1o Tl T 50 Phske] gk 31 oo
~ Ii:l . 0O a | D :
285K _ca / NNO-J 243 H3C CH Vit P @ 95‘2&‘%"“
1-96—QOKNHZ1N-O e/l :
199 HO O chinl 535 98 2.5
Oy
N
Ny,
C&(N\/\OH
[»]
HC,_ CH, Chiral
200 ] A,(“ mxmz 535 95 2.8
C i N
Nax
{;&"/N\/\m
o]
201 HO, O, chia 563 08 2.68
[)/ \o/jq\' \n><NH2
N=A O
N
C&(NV\/\OH
Q
HC CHG Chiral
202 ] %NHZ 563 98 2.9
@A N=\ O
| I
(o]
203 HO OH,  oniral 519 90 2.86
O \"><NH2
h ™
N _CH,
(o]
2 4 HC_ CH, Chiral
0 . \[ﬁm 519 90 2.94
N== (o]
B N
o
o]
205 He O Chiral 444 90 1.77
QQLH
N
Nees
\%/Br
!: 7 N\N/ .
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244 H3C CH3 Chiral
\~ ~N 245 H3C, CH3 Chiral
WOROOMO0219€1 N-\

383 88 2.19

\ ONFt N. O N~/N-
527 96 2.8 ONZ XN 00O

122 WD 2004/ 02198ECT/US2003/027513

\0 AQ 3 -

PCT/ US2003/ 027513 Conpound Structure Mass HPLC HPLC

nunber NrH Purity Retention (% (min) 246 H3 CH
ahCompodid| 90 2. 44 / Biru€ufQ CH 247 H ke Chipet S0GIPLC
98 g,ulager O0ONG \ / NONF 248 H C NH- @Hr alPngtglqgtenﬁon
3.1 N 2490 C HNH2 Chiral 566 94 3.28 O min)
N—+5—250-—6—NH—Eh——455-08~2-55—6—-N A ﬁ'lu' N
507 8962, 2 o L2, Ch 4438 6.04
CI\Q/\O/Iﬁ
NZ
a N= __\ \\N
207 aePp N onia 432 98 2.94
)L< N,
HN N‘%: = Br
O
208 o D, ol 483 90 2.53
CH,
N
Q
209 o Do 459 90 2.25
o
o
N7
he= o
?Tov@%
o]
210 . Y@n 512 95 2.36
CH,
[)/ ‘og‘
211 jy“z ot 470 98 3.07
SAPH
U N
e V\/\/\
OH
212 e °”;Hz Chiral 495 100 2.82
& gy
\N/ =
\CHB
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OCHI / 01 N~ O252 Chiral 370 95 1.38 i HO -123 WO
2004/ 021984 PCT/ US2003/ 027513 Conpound Structure Mss
WORO@RPBLC nunmber MrH Purity Retention (9% (nPei/us@83027513

o N4 Chiral 411 96 5.19 F C, CH o0o~N N 254 0 ;

Chiral 415 95 4. 67 ~crv o® CNF ' N N 255 Chtral 543
91C2mpbundCHN ' 256 Kirh6@rd4 2. 88 , 16| MEss 25FpPpch| .- 'HPLC
5P1n0@b& 7¢# O 258 575 98 2.79 \ p N DS Hﬁ%%? b Btention
213 ZQL el 512 100 2.87
Sy
\cHJ
F
214 :ﬂm Chiral 499 100 2.87
o i“ g
He Pt Chiral
215 §%L~& ira 482 100 2.78
d/\S\N RN
NN
216 Ho, f on 532 100 2.92
o NH,
N
\N/ =z e
L F
217 . ‘“»;t 475 95 1.61
o O\/\/\OH
218 Fhey
°§)<ma 505 85 2.41
SASE
T‘é:?
219 Chiral
o % 528 90 2.62
\/ Cl
/?)/0\/@/
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\ p-Tcit 260 507 90 2.43 | \ p s
2004/ 021984 PCT/ US2003/ 027513 Conpound Structure Mss
WORW@0HPRLC nunber MHH Purity Retention
H CH3 O Chiral 496 98 2.62 O O OH 262

ry~ -

124 WO

(% (nPE/USRDBI027513
Chi 471 98 2.38

LOII\)7

-HCCHBC N( DN~ 0 OH N O 263 0 N Chiral 499 95
gmd SRR TR AL o e
I - ~ - - . .
NHC (OHN N\ O N ity |>Retention
(%) (min)
“/[ -L@*éH o 521 | 90 2.32
221 527 | 90 2.49
N
Seul
222 P, ow 521 | 90 2.7
0
San
N\
N
HO
223 ] 561 | 90 2.63
o)
o0
a
i
224 Yﬁm G 547 | 90 2.9
H,c;
225 we | 499 | 94 2.4
o
/«”}u
/\/\/OH
226 N o o 404 | 95 1.45
N CH
éA 1 R
N\N;O/\\\\N
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O-N-) S-"~"0H 266 0 NHZ C 547 92 2.93 O-~{ N NN OH

0 267 0 Chiral 525 98 2.84 NHH \ ONFIBCCHOH NS\ O
wWORG4/@1N8 268 O Chiral 525 96 2.76 0<3C\ N PCENSI00M027513

~-C~-\OH -125 WD 2004/ 021984 PCT/ US2003/ 027513

Campound Structure Mass HPLC HPLC nunb

er _ MtH Purity

eCempownd | (% (min) SR6Suf Chiral 511| 99aR. THPNE6| HPLC
t Codimbbr N O . N/ -POH 270 10 Chiral | 5341198 Ruf? | Rtention
OH 2710 H,C Chiral 501 95 P.83 :~(%3 (min)
N0 N-O- e —
o, ? 507 92 2.5
S
o~ X
W=
0.
HC
228 EEZH;H Chiral 499 100 3.05
O: ]
o by
N\N/ P
Cl
229 Jf{&a Chiral 499 100 3.06
6\0 NSNS :
\N/ L
|
230 o Yﬁm 507 97 2.51
CH,
SRS
g
W= cH,
0.
oL
231 f{ﬂh Chiral 495 94 2.9
osfiRsog
\N/ L
L
232 “jﬁm el 495 95 2.9
o 2
H:p/o

- 120 -




272 F Chi
Chiral 398
WQ 20b3/02 1984

95 2.57 NH, N C

523 96 2.93 O i
93 1.90 N_N
0 CF 0" N_ N-Br

a0 F~--F N-N O 273 CH,
~O HC 274 CH3 Chiral

477 95

H3C 275 4>1 3 ChPCHISB931027513

C( NN N 276 N-CH Chiral

429 94

4 73 F ~\ CHs CH NNN, N- 126 WD 2004/021984
PCTohipa0f8] 027513  Corspaufies St ruct ure MagsssHPLGPHELC HPLC
n:lmggﬁleJrH Purity Retention (% (mn)| ygifg' r?ﬁﬁt§91 Retention
9b .17 Ul | (%) (mm)
233 o g, o 463 97 2.85
o NMCH“
P
\
N =
234 %H Chiral 482 93 2.85
0O: 2
N
WA
F
235 H:{Ej% Chiral 482 99 2.85
oo
236 HE °”;H Chiral 500 97 29
Q. 2
0
oo
=
237 Ho [ Chiral 509 97 3.06
\N/ P
e]
e,
238 \, ~ Chiral 557 92 3.4
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~\ Br NHC- H3C 278 H, Chiral 412 95 2.07 CR o 3
N\ HC HIC 279 Hj CR3 Chiral 541 95 3.13 O|
wWOo004M498N oN~ OA p O-CH, 280 Hat fH3 Chiral PGBUSH03/027513
3.18 OX'NHZ O OO 0281 HCH3 Chiral 555 95 3.13
QO -0qg 6 CH 282 "tt,CCH Chiral 542 90 2.16 O
fChipBound-| ' O O N~ OStrture, NH2 283 Chi MahssSpGIRICC 2. 2HPLC
“n@mBerN O U0 0 NI _\ AN-N -\ O-NHZ | pnypg Purity | Retention
(%) (min)
239 ?NH Chiral 495 87 2.68
d/\s\n !
MWEN
g
H,c’o
240 ':{@NH, Chiral 559 98 34
&b
241 H;ciﬁm Chiral 489 80 2.6
vl =es
\N/ L
W
Oy iral
242 “;‘?LNHZ Chiral 508 90 2.85
vate
\’ =
OJO
243 He C”°°“""“ 383 90 1.96
NH,
Sangs g
O
244 CH, Chirel 383 88 2.19
©/\ /IN\H><NH2
N
|
N
\Q\:N
245 HQ o Chiral 527 96 2.8
©/\/INW])<NH2
N
&Kj\/{ 0
2 A




H C 284 H C CH, Chiral

LLIt,

O H,
w@ovpoeress St ruct ure Mass HPLC HPLC nunber

556 90 2. 22
C -

Q@ 000 _
127 WD 2004/ 021984 PCT/ US2003/ 027513
MtH FRUF/U83003/027513

~ O-N~

Retention (% (mn) 285 SAM Chis 460 95 2.54 286
iral 525 90 2 Q7 N/ / \ O287 O Chiral 21 90
2. Ca3mpa&al H3 U Chiral SG0duR0 3.34 N DMuN |NIPre\|( NHPLC
O Wumbed 289 H3C CH. Chiral 539 90 P85y \ uky NRetention
N OONNO \/ ACH3 290 H3C~ Chiral p81 90 3.33 (min)
[N NN e e 20350
2l 42 @_B O/II%NHZ 584 9 2.44
247 500 98 2.94
248 514 100 3.1
249 566 94 3.28
250 455 98 2.55
251 o A 507 82 2.2
Sar<Ny
252 Yt 370 95 1.38
sas et
(o]
”\’_Q
N— —
HO
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N H-

Structure J Mass HPLC HPLC numnber

W@ 290402989 C CH3 Chiral
\' N N N293 HC C H3 Chiral

359

-128 WD 2004/ 021984 PCT/ US2003/ 027513 Conpound

MrH Purity Retention
100 0.22 D-NHz C

383 97 1.47 292 H; ~' PO¥RS208B/027513

22 W =

NN __NN294 NH3 Chiral 518 95 2.80 O CH NH. N\
Coinpodiad H3C 6 0 298irhdufehi ral 485 98 Mafl| BPEBC P HPLC
- Nodibber6 P 296 CH3 Chiral 413 91 1.39| Naf |IpidiyN Hention
H2  HO (%) (min)
253 F o Ny, Ol 411 96 5.19
CHy
oY’
Ha -
254 M. chira 415 95 4.67
o H,
s
F N}\liN
— \\N
255 o D ohiel 543 91 2.76
o
=
] (?/O
256 o K 569 | 94 2.88
257 o “**«;3 521 93 2.74
0
0
258 o S8 575 98 2.79
% f
259 o Tow 575 92 2.74
260 507 90 2.43




297 H3C CH3 Chiral 426 100 2.59 ONit N NN\ d F
298 H3c CH3 Chiral 437 98 2.11 O NHZ Br Ncl \ N~ N
WO 21202199 2004/ 021984 PCT/ US2003/ 027513  ConppCmiiS2003/027513
Structure Mass HPLC HPLC nunber M+H Purity Retention
(% (min) 299 Chiral 532 80 2.50 \ p ~NHZ Nom/~

1\CépdantlyN - CH3 0 3@@ucrfre” //// NNNN |Ciidshi [ fPi84 HPLC
C
iral 540 93 2.89 \ NHZ CH3 \% N O min)

O0ngni4 |ONHZ I N-~0 \ YNCH 03%111"3 IQH%( Retention
0~CH [ Negy! IV
98

~ 261 g e 496 2.62
HN
g o

CH

2 0 Chi .
62 ; J>(NH2 471 98 2.38
@/\0/7: HC cH
200
¢ Jo N
o
o]

Chiral
263 )|><NH2 499 95 2.58

264 j>(NH ° 515 98 2.50

[0} CH
265 )B(NHZ 531 92 2.62

266 ? ol 547 92 2.93
"

(o] Chiral
267 /U>(NH2 525 98 2.84

(o} Chiral
268 . 525 96 2.76
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0 302 Chiral

3.01 O NHZ II
WO 20080B19€hi r al

O 3 305 H3C CH3 475 75 2.30

CH3 X-Y,0 O CH
498 82 2.37 O NHZ OO

0~_
pPHB N\ O NO OH -

477 86 1.89 N 303 H3C OH3 Chiral
=\ ON3 NHZ O 304
, N NeCHUBROOEH27513

130

540 95

W0 2004/ 021984 PCT/ US2003/ 027513 Conpound St ructure
MaSsmptilld HPLC nunber SiviidduRRuri ty Retentimiss MEPLO) HPLC
306n&hb& 475 85 2.30 1 |i 1,11-12 O] WMaB307p% Retenti
dhi r al 99 1.56 0 NH3 (%1? i)
269 f Chisal 511 99 2.73
TR
A3 :
OH
270 7 - caral 511 98 2.62
O N C *
©/\ /I//ENHS\ Gl o
NENF S N\_)—OH
271 7 Chiral 501 95 2.83
N
©/\ v Dﬂko p
272 o Chir
O/I N,fjc>( FF F 523 96 2.93
©/\ N/ N7 X 0 /_j'
\N/ — 5 N
273 e ol 398 93 1.90
sasets
”\@
(o]
Hacr
274 P onel 477 95 2.41
sasels
h{i__@»Br
N —
Q
H_,c//
275 He s Chiral 394 95 2.57
o NH,
N
0/\Ng\/’\®/cl
\N/ =
276 ~CHs  Chiral
F ] %\)chag 429 94 4.73
seodl
O
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N / N\
1.86 oNHz N O 11 / N\

W@hiormk19805 90 1.73 ONHZ 1O

NON O INI,CH3 CH3 308 H3c H3 Chiral

c f NON/ O N-'-OH 309 CH3

455 93

N N HO 310 Chipeal/udn93/027513

93 1.82 \ 0~ C-13 0 N\ ~\ N H3C- 311 H3C A N\
500 96 2.64 NO O O-~\ N 6 312 Ck Chiral 495 96
4. d&npounk3! VO. 2004/ §23384 PCT/ US2003/ Q24218 HpPLC HPLC
Co Structure Mass HPLC HPLC number  IMyH I:f*ifrft§y Retention
Retention | M (m n) (%) (min)
277 491 95 2.17
By
278 Yt* onrel 412 95 2.07
saness
NN
et
HC
279 QS Chiral 541 95 3.13
0 NH,
SANQA
. \\ N/\/\OJK,CH:
280 Y Chiral 555 95 3.18
[j ‘o/j(N
N== o]
I!l\ O/(
\ o]
_ N/\/\o/(/\
CH,
281 ;-';4 Chiral 555 95 3.13
SRAQ
RARSN]
- oA
cH3
282 A Chiraj 542 90 2.16
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N= O 0
Ill\ N \ O/KN/\/\ [o}
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e
Nay, \ e} N/\/\/&/
- o,
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SRAQNY
I!l\ \ O/(N/\/\ o]
-~ °J<rmz
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313 510 98 2.92 314 Ch'.'

475 89 1.99 CHN )N 315 _
Ha C

Chiral 495 95 2.79 &C 316 Chiral 525 96 2.92
wd200307198% C CH3 Chiral 437 100 2.11 ON N C  PCT/URR00B027513
318 Ch's 467 97 1.37 0~~4 N 319 N Chiral 439 98 2.26
ON N ON HCCH3 - 132 WD 2004/021984
PCTOokp3B( 027513 Compaupet Struct ure NagssHPUEPHPLC pprc
numMgfmpMrH Purity Retention (% (mn) L .
N L P SR AT TS razro‘;lias R‘ztrflri‘:l‘)"“
9434009
285 Y\\N o 460 95 2.54
X" "=
286 Yt; e 525 90 2.07
EAPeL)
287 %HE? ol 521 90 272
o }r “r
Hy
288 é(w W Chiral 601 90 3.34
E%j\ Q‘Oo
289 HQ Chiral | 539 90 2.85
SN
N O 0
l!l\ N \ O/QNQ‘DJ(?L
290 VA Chiral 581 90 3.33
SANe A
N=="
l!l\N o)
\ N o
- Q‘o "
P
291 o tu:z 507 90 2.42
sas el
N7 N
=L
_,E’Z,/OVQ
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ONN ON-0V 322 HCCH Chiral 487 99 2.57 O NN1 N

NONI \ ~CCll~ Chiral 323 480 83 0.73 NN N O
wWQ20b4MA98H3 Chiral 411 99 1.74 0~ o N [/ N ~ PCNMNUS283/027513

H3C 04, Chiral 524 96 2.56 O 1f NH W IO O N N\
N3O~ NH7 326 H3cx CH3 Chiral 574 95 2.93 1zz~ O

- KkCOndpoid | O N N~ |\ GARctureNHZ  \\ O t 135D HPL.C HPILC

2P046£B84:984 PCT/ US2003/ 027513 M+H | Purity | Retention
(%) (min)
292 Ho o il 383 97 1.47
o NH, ’
5
N/ N7 l
\N/ /
4
293 HC_ P Chiral 359 100 0.22
O# NH, . '

N

== c!
/N\

294 \H/I\’ - ol 518 95 2.80
Sasay
;;}4
N L o}
Myl

295 \;(t ol 485 93 2.61
©/\o/j:N CHNH
O
h{N/_ ) ’\ A\
&
296 ¢ Chiral 413 91 1.39

297 e M Chiral
] #ww iral 426 100 2.59
e Cl
=
298 HC, P Chiral 437 98 2.11
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Compound Structure Mass HPLC HPLC nunber
(%9 (mn) 327 H3CCH3 Chiral

Ret enti on
W@2004/004984 N-

MtH Purity
498 93 1.64
OO0 CH3 | NNONNH 0 328 HC EEBUS2003/027513
Chiral 568 95 3.05 Oxix NH OO CH N- N OAN 3

Ne-=_ CH 329 H30 CH3 Chiral 602 93 3.08 NH, o O /
N Somp6und N\ . CH3 O 33@:re372 80 L. 75] Nfhds T ABLE! PC HPLC
U 33hb&BCI CH3 Chiral 423 98 1.14 O NH, NH CIP )
N~ HBC 0|332 OH3 Chiral 371 90 2.14 |N'® E%Y NR‘ZE‘:)OH
299 o Chiral 532 80 250
cH
oy B
-
0
N N
©/Z]/ CH,
300 a Chiral
] /f_ké%h: 532 100 2.64
I
R
N
©/Zr CH,
301 HG CH, Chiral 540 93 2.89
E/N oi *S/LCH“
X\ NN,
- r
302 C"l;mz Chiral
OT)<°H= 477 86 1.89
o™X
g
303 Y chial | 540 | 95 3.01
o W)<NH2
O/\ /Nr 0 o 7
l/ N C’-Ia
Ngo Nﬁ
o
304 HG FH, Chiral 498 ]2 2.37
o7
n=\ O P
I!l\ N \ O//(N y
— o,
305 MO 475 75 2.30
o H,
o
N
N,
@3/_”
d LLm
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A~ -r CHHz 3 NNN \/)
Chiral 414 83 2.29 NHZ ON O-\-OH N=( 334 0"
WaB®403198 25 NH, N O~ N N

N HO 333 OH3 \ % H3

CC H3
[/ \\ O -\-CH - 1Bd1/U¥¥003/027513

2004/ 021984 PCT/ US2003/ 027513 Conpound Structure Mass

HPLC HPLC nunber MrH Purity Retention (% (nin) 335
OFoGpourtd | Chi ral 497 s@8ctdre63  ~NHZ N1{ MM OHPIC | - 'HPLC
33§ %Ira 490 98 3.01 O NN O CH, 3BH16Ha|Ghirfepl | $@%ntion
306 . *‘gﬁ"& 475 85 2.30
o
HO?
307 iceﬁiﬂ Chiral 425 99 1.56
o 2
N
vakee
N
\N/ P
&,
308 H;Ceﬁ Chiral 455 93 1.86
o NH, .
N
s
\N/ =
AN NoH
309 o onil 395 90 1.73
Sartbi
NN
\NZQ/\\\N
HO
310 ) Yt il 409 93 1.82
@/\ NH,
[ 4 CH,
/N\I*DA\\
=N N
HeO
311 M 500 96 2.64
do OJ\N
Y
312 %& 495 96 2.78
SAPS
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EXAMPLE 338 Me M Sx NH2 HCI O NH O C5QJLNNH2 HCI
NNN MO 5338AH BrM | OTo a solution n-BulLi

W@ 2003/00980n THF, 84 mi, 0.21 nol) in tol uene (2POTI/IEY003027513
10 -10C was added n-BuMgCl (2.0 Mn THF, 52.5 m,
0. 105 mol) over 10 min. The -135 WD 2004/021984

3HPLC

MRetention

§g?p /027513 nighistuge Was stirre
QVer

Ch Chiral

.nsferred
ol uene (2
-30C for 30 m
added. After
s washed w 1

2, 6-dibronopyridine (71.07
(P00 nm.) was added via an add

 oGTRor ;

cool ed
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S
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h wat €
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an
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et enti on
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time 1.
soln o
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8
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Q#E%Qd SO

29.0 g,
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338B Br

i ed over s

C f"f‘\l"\

bdi um 9

'~anf rat
TTC T CAL

(
|

0. 151

o44i5g).
NN OH
nol ) - i

600 nL)  coolle

ndded sodilum bor ohydri de
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pat er

i
5 ol ) |i
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g
ol ved i
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8). The

hyl ene
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E% ﬁgﬁpe5|due was | redi s9
)
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o
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7FNTR
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o] N
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organics were dried with sodiumsul fate,
t hr ough nmagnesi um sul f at e,

and

w0 e00gioyw8838B as a yell ow colored oil,

compound
solid. M5

(MtH+) 188, 190. HPLC(A)

fi

| tered

concentrated in vacuo

(27. 65 PQT/USI0@3/027513
slowy crystallizes to a yellow col ored

retenti

n tine
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20&4% 19
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LgnpsLaLL
0. 25%0 nol
di ssol ved
0. 155 no
not ed. Af
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nched with iceo &
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PNHN M\ Sim A
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0.129 ol )

-1/ 'Mass
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in DVF ( 00 m)
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D  HPLC

I|ORetention

M (min)
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@r the
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ter (500 ni
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over sodi un
gnesi um sul f
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chil ori de
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OO o

at e,
d oil
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7 nol)

al
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Brm i s
on m xt
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th—pti
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nd stri
39. 15
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S char
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y 1.90
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)
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The react
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stirred f
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WJ ture 109-111
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or 1 h and stripp to give
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pat ed
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solid
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solid
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S
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N

53 m n.
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338E NHBoc O NH HN I N OTIBS 137 WO 2004/ 021984
PCT/ US2003/ 027513 A 1 L 3-necked flask (oven-dri ed)

w0 g00gfozroged with N-(tert-butoxycarbonyl)-D serPeEUS2003/027513
(35.74 g, 0.12 nol) in THE (250 nL) and cooled to -13C

i sopropanol /[ ice bath) under argon

n HPLC

P@rigC) . Retention
(min)

NOWeipouhd®r phol i ne ( Biwdédre , 0. 125
DNeumbBPr fion (tenperature tenporarily
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(196 n

phosph

SOlgat 1 ¢

8!-678(
1,
i ne (19

1.41

=
>S5

4.

1.75

2

g, 0zp83 T
The n%blxt ur

enper at ur
enoved an
51 | i con ge
exane/ et H
\er e _evap

[oI) 1S added POrchl 0N gMaS€ OV
sl ow y war

e was stirre
e overnight (-
d the resj
| col%
yl acet

0 h).
was fi

ltered t
Nng\

(1
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oxide). Ms: (MrH+) 513; HPLC (A) retention tine 4.30

mn. - 138 WD 2004/021984 PCT/ US2003/ 027513 An
wW@bkdog/zeaBd ve procedure: To a stirred sol uti on PET/BSBE3/027513

(63.95 g, 0.12 nol) in THE (800 m ) at -73C under

arqon s added triethylamne (134 nmj, 0.964 nol)

Ouﬁcﬁ m n, di chl af@tikgphenyl phosphimess( 138PEE g, HPLC

D. %ﬁx% gp i s added portion w se over ﬁQH’n npulﬁg,l [ r&Sention
t hen brought to -1OC by di spl Aci Ng the(c@ tongmin)

?—94@—%’3%# V=t -oH—-=C-1 g +eF ThC et
i xt3#e i & al | owed tOOm f romCh‘be t 049f ogm 98 2.63
terrperature in situ ov@rnif:ght, then f | tered through

Cel i te and mﬁm’fdln cuo. Theé resul|ting splid
vas di ssol v e @/\TJLJaX{ de (Y50 ni)|, cool ed
o OC and treated h\|9e coI 10% c¢itric|acid ({LOO
). The m xture was rred rapidly(for 5imn, the

DI gagWEC S Mashed once with t@r, satufayed Jodogm 3.01
Di car bonat e, gﬁ iumsul fate), fliltered
and restri pped tme 8F as a light tan qol ored
solid (167.74 g, cont ati-hayed with tri phenyliphosph| ne
bxi de). 338G NH2 HCI OHMNiciS N % 1% To ngt hanol
400 M) at 2C was ad@iacetyl chl oride (1Q0 g)

dr opwi se gver 20 mn der stirring|30 nmir, the
50l uti on Wwas brought t odm t enperat ire for| 45 n

The 3pgt hanol sol uti on was &dde&d directl $290 |cr 98e B38RB.01
<167 g, 40.12 Hm xture was stijrred for 3

N, concentrated i%vac t tenper at ufes beljow 20 BOC,
and t hen the brown col o d resi due was suspgnded ip
THE (500 ni) for 30 mny “The resul ti mg solild was

col | ected|by filtratiqn, and re-suspended in THE (500
) for 30 mn. After Yration, the{solid{was dr{ed
In vacuo at 40C to give 338G as |ight yellqw col ofed

solid (38.6 g). M5 (MtH) 299; HPLC(A) retention tine
1.65 mn. 25 - 139 WD 2004/021984 PCT/ US2003/ 027513
338H p Me Me i NHBoc O NEKAMPLE 338

Me_ Me
(o)
NH, HCI

SIS W -

HCIN® °N
N= N Me O

—

338A

Br. N

To a solution n-Buli (2.5 M in THF, 84 ml, 0.21 mol) in toluene (200 mL) at
10  -10°C was added n-BuMgCl (2.0 M in THF, 52.5 ml, 0.105 mol) over 10 min. The

-135-



OH N N To a stirred slurry of
N- (tert-butoxycarbonyl)-a-nethyl al ani ne (24.39 g,

w@2®2021984 nol ) and HOBt (18.37 g, 0.120 nol) iPCT/US2003/027513

10

15

20

25

nmet hyl ene chloride at roomtenperature under argon is
added EDAC (22.83g, 0.120 nol) as a solid over 10 mn.
Thexteswdststingd a0+ 16°Cdior B@ nst,ithere?] Gidibramapyridee (Atifiég) 0.3 mol)

(fllter|n throughacotton plug). to sol ution
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organics were dried with sodium sulfate, filtered through magnesium sulfate, and
concentrated in vacuo to give 338B as a yellow colored oil, (27.65 g). The compound
slowly crystallizes to a yellow colored solid. MS (M+H+) 188, 190; HPLC(A)

retention time 1.99 min.

338
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After 30 mn at 0OC, the reaction m xture was stirred
at.__5 roomtenperature an additional 30 mn before
céa8Bntration in vacuo. The resulti ng viscous |iquid
was stirred with isoprgpanol N10Q ni) and the
resulting colorless solid s colq)\g,oted by filtration
to give 338 (12.65 g). np 1 -1527%6 27 MBS ( M-HH)
498; HPLC(A) retention tinme 1.723 mn. ~10 EXAMPLE 339

A 1L 3-necked flask is charged with a solution of 338C (38.5 g, 0.127 mol) in
pyridine (500 ml) and treated with hydrazine (40 ml, 1.28 mol) in one portion. A
slight endotherm is noted. The reaction mixture is stirred and heated to reflux under
argon (pot temperature 109-111 °C) for 45 h. After cooling to room temp in an ice
bath, solid sodium bicarbonate (11 g) is added. The mixture is stirred for 1 h and
stripped to give a yellow oil. Addition of water (200 mL) leads to formation of a solid
with the aid of seed crystals. The solid mass is broken up, collected, and washed with
water (5x100 mL). In order to expedite drying, the solid is dissolved in ether (500
mL), washed once with brine, dried over sodium sulfate, and filtered through
magnesium sulfate. The organics were concentrated in vacuo to give 338D as an off-

white solid (31.5 g). MS (M+H+) 254; HPLC(A) retention time 2.53 min.

338E
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0.058 nol) and triethylamne (12.06 ml, 0.087 nol) in
THE (300 m) at room tenperature under argon was added
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This material is recrystallized twice fromb5:4 ethyl
acetutiorof 338(10.4 o Wl AmoB3P ATES(180 mﬁm hdsled oyert 1 5gmin, not
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Oaddition funnel is rinsed with THF (25 mL) and the yellow reaction slurry is stirred
for 90 min. The reaction is quenched at -10°C with saturated sodium bicarbonate (100
mL) and the aqueous layer is extracted twice with ethyl acetate (500 mL). The
combined organics were washed once with brine, 10% citric acid, saturated sodium
bicarbonate, and dried over sodium sulfate. After filtering through magnesium sulfate,
the volatiles were removed in vacuo, and the residue restripped from methylene
chloride/hexanes to give 338E as a yellow foam (63.97 g). MS (M+H+) 531;
HPLC(A) retention time 3.91 min.

338

To a stirred solution of 338K (93.6 g, 0.177 mol) in THF (800 mL) at -78°C
under nitrogen is added triethylamine (196 ml, 1.41 mol). After 10 min,
dichlorotriphenylphosphine (194.2 g, 0.583 mol) is added portion wise over 10 min.
The mixture was stirred and slowly warmed to room temperature overnight (~20 h).
The volatiles were removed and the residue was filtered through a short silicon gel
column, rinsing the column with hexane/ethyl acetate (1:2). The combined filtrates
were evaporated to give the crude 338F (200 g, mixed with triphenylphosphine
oxide). MS: (M+H+) 513; HPLC (A) retention time 4.30 min.
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solid (167.74 g, contaminated with triphenylphosphine oxide).

338G

o

To methanol (400 ml) at 2°C was added acetyl chloride (100 g) dropwise over
20 min. After stirring 30 min, the solution was brought to room temperature for 45
min.. The methanol solution was added directly to crude 338F (<167 g, ~0.12 mol)
and the mixture was stirred for 3 h, concentrated in vacuo at temperatures below
30°C, and then the brown colored residue was suspended in THF (500 mL) for 30
min. The resulting solid was collected by filtration, and re-suspended in THF (500
mL) for 30 min. After filtration, the solid was dried in vacuo at 40°C to give 338G as
light yellow colored solid (38.6 g). MS (M+H) 299; HPLC(A) retention time 1.65

min.
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as known to those skilled in the/artTNHBoe 144 WO

2004/ 021984 PCT/ US200340 N~0hpound Structure Mass
HPLC HPLC Retention Hmon)

To a stirred slurry of N-(tert-butoxycarbonyl)-o-methylalanine (24.39 g, 0.120
mol) and HOBt (18.37 g, 0.120 mol) in methylene chloride at room temperature under
argon is added EDAC (22.83g, 0.120 mol) as a solid over 10 min. The resulting
solution is stirred 1 h and then added (filtering through a cotton plugj to a solution of
338G (~0.120 mol) and N-methylmorpholine (19.79 ml, 0.18 mol) in methylene
chloride at room temperature. After stirring 45 h, the reaction mixture was stirred
with saturated sodium bicarbonate (200 mL) for 30 min. The phases were separated
and the organic extract was washed once with brine, 10% citric acid (at pH3) and
once again with brine. The organics were dried over sodium sulfate, filtered, and the
filtrate was partially evaporated (to ~250 mL volume) and ether (~100 mL,) was
added. The resulting solids were filtered to give 338H as a colorless solid (30.10 .
"The mother liquors were concentrated and recrystallized from chloroform (50 mL)
and hexanes (sufficient to cause cloudiness in the boiling solution) to obtain an
additional 3.45 g. Both solids were combined to give 338H (33.55 g). mp 155-157
deg®°C. MS (M+H+) 484; HPLC(A) retention time 2.85 min.

381
OMe Me
NH NHBoc
ORSAPN N e=:
N N 0] 0]
N= A\

To a suspension of 338H (25.63 g, 0.053 mol) in methylene chloride (300 mL)
at 0°C was added pyridine (9.0 mL, 0.111 mol). After 10 min, para-nitrophenyl
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ggva% sg;)lvly V\@Fméd 190 rooml\{émperature overmg @h%%xtglr]tla %vas f1ﬁered and the
solid cake was rinsed with methylene chloride (100 mL). The filtrate was
concentrated in vacuo, ethyl acetate and ether (200 ml.,1:1) were added and the
mixture was stirred at room temperatufe for 30 min. The solids were filtered and the
crude solid product was collected. The solid was re-suspended in ethyl acetate and
ether (200 mL,1:1) three times to give 3381 as a colorless solid (38.5 g). MS (M+H+)

649; HPLC(A) retention time 3.68 min.

38]
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N NHBoc
(T i
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N °N N 2

To a suspension of sarcosinamide (2.61 g, 29.6 mmol) in anhydrous THF (250
mL) at 2°C was added solid 3381 (16.0 g, 24.7 mmol) over 10 min. The yellow
mixture was stirred at room temperature for 24 h. After concentration, the resulting
yellow foamy residue was diluted with ethyl acetate (600 mL) and washed with cold
IN NaOH (7x100 ml), water (100 ml) and dried over magnesium sulfate. The organic
layer was concentrated in vacuo to give crude 338J as colorless solid (14.38 g). The
material could be further purified by column chromatography, eluting with 10%
methanol/methylene chloride to give pure 338J (10.47 g). MS (M+H+) 531; HPLC(A)

retention time 3.91 min.
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vl Has830 28 g T SRn 5 b Rectd od gpll isglofdPaggo mL)

Chihe #su?Bg s8Ritidn Kis cboldto H4C and solid 338] (13.8 g, 23.1 mmol) was
added in portions over 5 min. After 30 min at 0°C, the reaction mixture was stirred at
room temperature an additional 30 min before concentration in vacuo. The resulting
viscous liquid was stirred with isopropanol (100 mL) and the resulting colorless
solid was collected by filtration to give 338 (12.65 g). mp 151.4-152.6°C; MS
(M+H+) 498; HPLC(A) retention time 1.723 min.

EXAMPLE 339
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To a stirred slurry of intermediate 3381 (37.41g, 0.058 mol) and triethylamine
(12.06 ml, 0.087 mol) in THF (300 ml) at room temperature under argon was added
morpholine (5.53 ml, 0.063 mol) over 2 minutes. A yellow solution forms within 5
min and the reaction was stirred overnight. After 15 h, the reaction solution was
concentrated in vacuo and re-dissolved in EtOAc (800 mL). The organic layer was
washed with saturated sodium bicarbonate (5x125 mL), once with 5% potassium
hydrogensulfate (200 mL), brine and once with saturated sodium bicarbonate (100

mL). The organic layer was dried over magnesium sulfate, filtered and concentrated
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Acetyl chloride (50 ml, 0.637 mol) was added dropwise over 30 min to dry
methanol (200 mL) at 0°C. After 30 min, the mixture was warmed to room
10  temperature, stirred 1 h, then added to solid 339A (30.2 g, 0.051 mol). After 4 h, the
reaction mixture was concentrated and the resulting colorless amorphous solid was
suspended in THF and sonicated for 30 min. Filtration gave a colorless amorphous
solid which was dried at 45°C for 15 h to give 339 (25.75 g). MS (M+H) 497,
HPLC(A) retention time 2.73 min. CHN elemental analysis: C25H32N6052HCl

15

The following examples were prepared using procedures as described in the
general synthetic schemes and working examples above, utilizing the appropriate

starting materials as known to those skilled in the art.

Compound Structure Mass HPLC HPLC
number M+H Purity Retention
(%) (min)
340 ot 512 95 1.73

341 oniet 511 95 2.07

o]

*
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The following examples were prepared using procedures as described in the

general synthetic schemes and working examples above, utilizing the appropriate

starting materials as known to those skilled in the art.

PS)

- 144 -




WD 2004/ 021984 PCT/ US2003/ 027513 Conpound Structure

Mass HPLC HPLC Retention nunber MtH Purity (mn) (%
wQ3®4028C ~'' Chiral 485 93 2.55 / N O O of PCT/HSm03/027513
387 ~ ,N Chiral 510 92 2.42 N ~Nf'lz O 11 388 1"
Chiral 460 100 2.87 0 o-CH HsC -N N 389 o
C:\:aCIwi ral 372 80 1.51/1.64 NHz N ~N 390_ Ha CH3
ChhpainddPS 95 3. Khuctr® Z\ OA| 3R X Gpr@l |49P1%5Retention
ZnbeN- </ No) OA 392 H CH 4/ ffiiyal .+ 95(2. 97 E}jﬁn)
O /|F 393 " jC Chiral 499 {93 2.99 & 1[S1Q
==1—-=|=%; i .81 "
349 Ho s - ofiel 414 94 2.67
H,
5
x |
HC
CHy
350 Ho P Chiral 437 97 2.13
NH,
o:fL
Br- N S cl
351 °”=° °‘;ﬂ Chiral 384 99 1.28
352 538 95 2.53
353 552 92 2.70
354 510 92 247
355 Q 02°>\L’*;H2 onea 434 99 2.60
oyeseg
356 or % e 526 95 2.60
cH,
357 or T”f“"‘ o 512 95 2.54
R
358 o “‘”“’ 594 95 3.07
gf"i@%ﬁ

- 145 -




394 N O

O N_\ O \N~O O - 149 WD 2004/021984
PCT/ US2003/ 027513 Conpound Structure Mass HPLC HPLC

worRedaoe02ioeh nunber MtH Purity (mn) (9%
Chi 499 95 2.75 O~ N N\ O~N- OCF6 396 H3C CN 481

395 ~PQCT1/PR1003/027513

95 3.01 I \ ONFIZ N- N\ Q- 3970 h"" 523 93 2 20
GbfipoundO| N p s / Stu@8@rek r' ~' ~o|Civiaed 52#PIC 1| 8BIPNCRetention
Siomberf I 399 "~0 Chiral 516 99 2vialr ENpeity-} O  (min)
NfTY\" ~~| 400 j( ' NO Chiral 533 100 2.40 (), C/{O N O
Nl 401 H ol A04...0C 2 Lo AL L A0 N A Lfb /IﬁS nS
3.3 | ;;i:m;ﬁl“'“‘ 538 9 268
' m;tj;mJ%:jJ\%
360 or ;?4; 552 95 2.64
1O O’KN&}E
361 @AD/:C\T;Z:’”* Chiral 568 95 3.06
- OJZ,O ]
e
362 Njgeﬂ ] e 495 97 2.35
() HC
O EsYQ
N\ N/ e H
363 561 90 2.28
o ﬁixﬁf P 1
OIS PN
364 Njg<W2° ol 483 98 2.36
Q\O%CH\;/LN/\/\()H
N
365 %TE}%CWI 384 95 1.96
sasde
26,
366 . %Fqg o 512 95 248
< Wl
367 (]”“fj:wz?k el 538 95 2.63
= o "Cﬁa
Nﬁ\ O/EN
368 o ;;Q; onel 511 95 2.71
E%J\JN/@
369 or %yﬁg - 497 95 2.63
N

- 146 -




NRPA O O N, --\ CF~
o0c J

3.59

CFh 403 ~~, I NJ
N N N-CH3 150 WO 2004/021984

"3 \ PFChir al

469 95

wEIMOSR803/ 027513 Conpound Structure Mass HPRCI/HRL0Q3/027513

Ret enti on nunber

MtH Purity (m n)

404 HC PFI .

Chi r al

483 95 256 ONE Q O U OH, 405 o Chiral 497 90 2 74
Comp&n@ P i 406 Gadut@te 483 90 2. SXasNSONHRIC O] 4B8[PLC Retention
r Cpiral 479 90 2.28 O 0 [\ GH+#08|] Puri Chi ral (min)
479 92 1157 1'1~0~0 O,' 0049 ~h 0 {hi ¢507/99 2.04
4-HRO—VL—O o b N—GH——416—O-NH—E ..a. 39398
4 870 e 51 2.74
h%J\O/EWC%
371 ”ijg;ﬁ o 497 98 1.87
G LA
N={;z/
pa
372 fre ot 499 95 2.13
©/\ I CHNH2
NQ/
= O,
s
373 § o 524 95 1.73
o L
26
ry
P
374 jfﬁ - 521 90 1.77
sastls
375 }gﬁgm;“ 528 98 2.93
376 fo o 500 95 1.85
o g
g
377 wg%j“ 452 90 1.78
: N}:_'

- 147 -




-3 CH3 1 / CNN N411 NjOChiral 461 89 2.32 H,,

\ Ot~ NN412 "~u Chiral 502 96 2.34 Cl N HaC,C1| N
WO 28r/021384 N - 151 WD 2004/ 021984 PCT/ US2003/ 0OPTHLS2003/027513
Compound Structure Mass HPLC HPLC Retenti on nunber M+H
Purity (min) (% 413 H,C 3 iral 567 90 3.78 /| N

SMpoumdO N | 414 Sdafcturéhi ral 549 Rss3. 60 HPLAN | OHPIM-Retention
N 415 Hj~ s Chiral 499 901+ 0§ lQJ:@yNNOO@ﬁn)
" NHz

=hurkbdt
_~ OF 416 “"%\/ pH3 Chiral 441 90 2. 64 (>%£>
H—0—2 L ON-41 P~ HO~BHr—Ehi-a—455—90 2191 ~Qp-ti—6—+
~PARB-\ CH3 418 -~ it al 454 (9348537 | H¥ ocli, N2
620 e tL

2

&

HC

379 e {fﬁm 461 95 1.47

380 o a:“""' 404 96 2.74
sand

s

381 D, 404 97 2.65

O,
's

i

382 , O 430 98 2.77

\ N

383 ~ % Otira 513 95 3.12

~ O

384 HQ o 545 95 2.49
©/\O/IN\[€<NH:

=\ 0P

|

NXD\/\"”(N/OS\T"

= 0

385 AVt ot 485 92 2.56

e
I!Iﬁ\o/l(N/\./OH

HC
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419 NF \~ (-,
3 0CG N \ FF 421,
152 WD 2004/ 021984 PCT/ US2003/ 0RGTEH1S2003/027513

2.44 G

wWGo2004029984 \ -

Chia 496 94 2.03 N 420 Chiral
: Chiral

456 93
408 95 1.87 O

Compound Structure Mass HPLC HPLC Retenti on nunber M+H
Pu_ritv (mMn) (%9 422 chiral 393 _97 4,93 423 0 1
%&h 6ur§i§31 75 i-zgjstrdcc:’%ﬁ‘l? |O ZG(CS) goqﬁaégl N HE4C 4|5‘?4ﬂ$%c Retention
C ~~ , ira - Ccrp jlr-, :
Nz R~ F\ NN426 ~ " 495 97 1.62 ozlo;) olaz7 (W)
,_4@5,,88__2_,,34 N NI
386 NN % onirl 485 93 2.55
Q
©/\ N=" ° JZ
Il\l\ [
\ N oM
~
387 ] Chiral 510 92 2.42
OBy |
NHma Chiral
388 " /K(o oo, 460 100 2.87
N
Sare
N_ e,
389 oe ‘;1“"3‘ 372 80 1.51/1.64
N
[ j (o]
/N\NI— \
390 AV Chiral 495 95 3.19
©/\O \H)<NH2
N=A O [o]
lll\ \ OJ(NO
391 HQ Ctiral 499 95 2.86
©/\0 %NHZ
z%j\oib
== I3
392 RV Chiral 523 95 2.97
o NH,
vty
Nag 3 N/\/LF
=, F
393 Y Chiral 499 93 2.99
Na \\ o} Cs
394 HQ Chiral 499 95 2.81
oI
= O o]
h ™ \ O/[(’i‘/\/o\
= CH, oH,
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01-~, ON N9 NIL N \ O428 , 495 98 2.31 DN \

O CHOChlral 429 497 95 2.17 N O1l1 N \ O-N~ -~O
wWA2@4aH98LChi ral 467 90 2.00 tHO o N | CH3 | J~PET/052003/027513
-153 WD 2004/ 021984 PCT/ US2003/ 027513 Conpound
Structure Mass BPIC HPILC Retention nunber MrH Purjty

Comppundt Pl " a SHAkudS 2. 43 NaOMase! ‘| IHRL® N HFL.ClRetention
432mBer— T Chiral 495 98 2.06 ~c mM \- Yurdty\ |O N 4@3in)
' Ci -

,~C 'k ~O|NC """~ 469 98 2.07 |~ | | 0| 434y""'
\./II: ral [ = wy - v J = \l_rHac CHa Ch‘m 4 5 2‘75
395 . A,fN %NHZ 99 9
[j =\ O
E\ N \ O’KN/\/\
= oG
396 HG PHe 481 95 3.01
o) H,
oY f@z
r!l\N Q
) D
397 " Po 523 93 2.20
Y ;—c}— o
398 Pt o 524 97 1.89
H’C)Qfo °>\__'\(—<\Hz

399 et 516 99 2.21

400 et ol 533 100 240

] Chiral 481 95 3.52

401
sANQYy

402 R Chiral 483 95 3.72
N,
N | 97
— kc;Ha
403 HQ O Chiral 469 95 3.59
(o] NH,
T

- 150 -



OO0 O 435 a-i
_ Chiral
W0-20048719€4 | ~ Chi r al

i~ H Chiral

0

Chiral 402 95 2.
533 99 4.18 ~'
509 98 3.02
533 98 4.13 F CH

12

NN

~j11(/C-H3HZ N 436
NI/OoN~~aty O N\ O
\' O-N N , \PQmuSR05027513

/| F N/‘SOd\ /OO0

439 0 Ch 562 98 1,98 N__N 0 ., N N\ NI 0 CH
Cordtthnd VYO 2004/ 08i38#:PCT/ US2003/M24518 HEOXPOUNHPLC Retention
Sdos-urg Mass HPLC HPLC Ret enti q\VI+Hurr3epuM5,H Pur i t Y(min)
(mn) (P9 440 Chiral 534 96 1.96 C (O 2z O
CH3
404 M o 483 95 2.56
\ \ O’(
cH,
405 ©/\ $ Chiral 497 90 2.74
= o,
406 \@)%z cniel 433 90 2.56
/i%%/(
CH,
Hy
407 THC & onia 479 90 2.28
[ j N== [of o
IlI\N\ O’QN/CH:
en
408 o 479 92 1.57
409 507 99 2.04
410 o ”*9% Cisal 393 98 4.84
Y o
O
sasd
411 HC/”@;O o 461 89 2.32
412 o Qe ol 502 96 2.34
N,
Cl N= /
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441 10 523 98 3.08 H2N 442 kN 1 Ch's 496 85 1.45 443

N 1 N Chiral

wWa004921984 09 N N |\

512 96 1.89 |

N N

HCC

N ~NHXx 3 444 h'.'
~ N 445 Ch'' w 498rPO1US208%027513

"0UC C 446 ~ Chi.' 548 98 1.89 NHZ crr--:N( 3, O
Nom-) ~ 447 Ch'-' 524 96 1.88 NP CF~ N ~Q0 "r O 448
Oofpbural | 521 97 1StaBtur®l CHI OYN ~Mass O |- HRISC WOHPLC Retention
20046021984 PCT/ US2003/ 027513 (Coppaung Jhfrgt Ure Maggin)
HPLC HPLEC Retention nunber MtH(Purity (Im '@70) (%
413 Y il 567 90 3.78
o N,
©/\ N= ﬁ/z
R
414 @AO % Chiral 549 90 3.60
Nay \ o] N/\/Q
415 Y el 499 90 3.08
©/\o N,
N= o} o
Nxy \\ o) Q_F
416 RQpe ot 441 90 2.64
: l!l\ N \ O N—Cth
417 Ve Chiral 455 90 291
O
h\g\ol
oHa
418 ””wa 454 93 2.37
G‘IS
© E&f i
419 o 496 94 2.03
420 \n/taw ol 456 93 2.44
@A /N:C O _a
421 °”“ o 408 95 1.87
o)
}\l—
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449 1/ -
Chi r al
WORD0A9R4 \ O NH,,

452 HC Chir al

Ch's 454 96 1.39 F~c N GH3 450 0 ,NHS
N H3 535 95 1.34 451 H C Chiral

538 92 2. 26

/

526 94 2. 11 p@I/0S2008/027513
1~ ~HN'_\ ONHC NHz D 453 ~~*~~~NNN H3C H3 Chi ral

512 90 2. 04 O NHZ O CH3 H3C Owiz 454 H3 Chiral 512
Gpdub | N O BBudshireNH2  H3G M&ss/ Py HPLA93| 9BPI2C Retention
Qudrdp6 |Chiral 536 98 2.20 45¢ 314hirpl Py 98 2. 19min)
NHD / "/]10 N CN-/ / - 156 WO R004/ 021984(%)
DT/ LICOANAD LAONDT7E49 o, . 1 Oy " A f N
T OOz IIl VLT JLO 'P‘{;"—é'u oL | AU € jvees FP’E%HPEL
RetZnti dn nunber Mg R rlh‘t'y (n n) g5 7 4.93
o~ X
'Li”’\ \
423 . J\C'K*:g ol 480 75 2.01
©A =\ od’
"~ A\
i~ HEC =N
424 i ot 494 80 2.00
oy
I 0 °
\\ HEC'N—\_\\\
425 \ § SHew, ohiel 466 20 1.80
©/\0 NHz
= o g
Na, \ N—\=
o =N
426 - e, 495 97 1.62
SAS W
427 Nm/ts 495 o8 2.31
ARt
S0
428 Nm/t@ 495 98 2.31
! “'a””j'i\
N
429 Y 497 95 2.17
o} o NH,
O
pcine
430 CH, W/t Chiral 467 90 2.00
H N,
O LT3 .
,\{/ N \ N
N= . CHa
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(% 458

Chiral 521 97 CH3 OOF F

HChiral 510 90 2.40

Q N NN- N O459 L' U

~N NN_ ~ O OH 460 Chiral

wWO2®492984 11 NFI, O Chiral 461 0 512 99 2.76 APCDUS20MB/Q27513
/| 462 %N o - 3 Chiral 536 96 2.92 NFli ~n CH3 O

-0/ vl N~O L VN 463 NU NH2 Chiag' 499 96 2 07 N/ Q
Gotéurd' | ' N- - - ~' -ShHctod 0 NH, Chi Maks 461 FPLC. $8 HPLC Retention
| nibe®l CH3 465 Chiral 512 89 1. 6/+H3C Puiiy YR\ N 46Hin)
H X' Chiral 504 92 2.33 N O Qv H CLI|I JygyNH, -157
WE—2064+921984—PEFFIS20031027543—Conpound—Strtrettre
MaddTHPLE HPLC Reréhtjon,, 435 2.43
O™
432 @J?*’}o 495 98 2.06
: i\
433 K? e 469 98 2.07
HC }_(}_CH:
S0
434 Y il 512 90 1.94
SANQAY
N= o]
I!l\ OJ(N
NH,
Oy
435 oy ot 402 95 2.12
@/\0 ~ U,
O 3
N\/_ Nyl
N —
436 o B chiral 533 99 4.18
Jeao o™
T 2‘@"
437 »jg;o e 509 98 3.02
N
o O,
O Eﬁﬁb
NH, Chiral 33 4.13
438 .= . Wﬁ’ 5 98 1
560¢
TR{HO
439 j\émz 562 98 1.98
N
O G.EHGO /o
©A /N\:(N 4 Oi,i,/\/Nfsl\fom“
= CH,
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nunber MtH Purity (min) (%

2.66 1(

wWQ2@08/0219¢4 N N CH~ -60 469 ~°

467 " X
“wt~ _ 0o NN\ O-(" 468 ,

Chi r al

503 92

r \N Chia 553 94
O N h"W 523 89 RCBHDS2083/Q27513

rr11 qi3 6 O\NJ-- N/N 470 r_ Chiral 469 97 5.71
-C6 CH NHChiral 511 97 553 471 N 472 |
Chbp&indS2 97 4. Frucyd 3 N~ |N Kdass | SHHHX 4 3HRLC Retention
i 5p6 99 2.09 NF4 H3 3 O |47k 81 Chi musedl| 98 2. &Bin
thiskr )
-0 (%)
440 o L Chiral 534 96 1.96
F 1 cHa
S
F h{Ni { O>/-—0HS0
441 3 523 98 3.08
OHZN@;l o) o
442 y P 496 85 1.45
a0 e
443 7 Chiral 512 96 1.89
NH,
senC. VI
NZ
" N_\ o HQCIN/\/(NHE
444 Wi 497 95 2.09
@Aj“«\ o
N oA
- QO
445 7 498 97 1.75
o) N M,
SR
R~
Iy
446 7 548 08 1.89
NHZ
©/\O;IN:“§<CH° 0 .
=) ud c’?l‘mz
447 A 524 96 1.88
O L'
SN |
= 0
"
448 R 521 97 1.38
N
o mf""a
C Do D
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1 CF;, Noml \~v 475 ~ 512 97 2.18 \ Nz - H3C \ N
C%N=( ) al o- 158 WD 2004/021984

wEIMOSR803/ 027513 Conpound Structure Mass HPRCI/HRL0Q3/027513
Retenti on nunmber MtH Purity (mn) (% 476 /N10
Chiral 469 97 2,62 9. W _CF6 CHa N at Q sNHS Chira:

@3Bp&hdl| 43 477 driuctiird N a0 N~ Masd\~(} {HP1478 | 0 HPLC Retention
gl 583 95 2.03 HaC O Ot N- Q-Sla plz@y =|aChi r ghin)
96 if |

(%)
ANO N+t ol e O _A49041 NL. DI QL 0 1. ..00 Al |Q / Q. 409D
T L. JO TN I\ I at U F0Z

A 3 N 4834C ¢hi r¥ 449 99 1.39

4

N

thber ) '

512 95 1]71 480 N NH2 496 95 1. NHZ N
CCHAZThi r Il 435 96 a1 \64 3 |

HC o

4. 66 @215?_(:

0] Chiral
450 o/:(:‘ J\é?g " 535 95 1.34
Ry

451 :‘;&1 criral 538 92 2.26

452 ;‘%ﬁ Ciral 526 94 2.11
N,

453 :?EH“ Chiral 512 90 2.04
NH,

454 % Chiral 512 94 2.02

455 Ao o 493 98 2.62
d ngmz

456 s 536 98 2.20
SR QIS
457 ] ot 535 08 2.19
SRPESS!
7R
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N H3C 484 555 92 3.14 N- O O'/ 485 "

dl 1r

N~ 0 O -

159 WO 2004/ 021984

j h 555

92 3.12

wEIMOSR803/ 027513 Conpound Structure Mass HPRCI/HRL0Q3/027513

Retenti on nunber MtH Purity (mn) (% 486 556 92
28 GI1.N OQONO~ FI~-C 487 "~' 556 903 2 88 Gaml
@hpoun@ | N~ D Fl GtructB8 "' Chi ljl Xlaks 493 HF.Q. 26 HPNC Retention
OAbhb® 489 | UC, CA Chiral 494 [99VAHI2| PubeH € O 496hi
~' Oh"~|498 96 1.41 N N-12 V-0 C -6 49%%)Chiral 497
894790492 N-490—-99—4—97—
458 % 510 90 2.40
SRR Q Ny
N:
I!I\ N \ O’ENL—}
459 °ﬁj<HM on 521 97
CH,
N
o o .
o
460 /~Cp o s " 511 99 3.11
q ) G?JNHZ
Q# i J@
461 / /N7 o, 512 99 2.76
- o
o St
- J@
ww\{“\%
4 o onve 53 6 2.92
62 /\ g?"g':”e 6 9 9
N
463 /@( oniel 499 96 2.07
o N NH,
O
= CHy
464 i ot 461 97 1.58
y NH,
©/\O/N:()‘ﬁcflzl .
WO
465 Hﬁ)”{b;o w512 89 1.65
N o>_
SO Wl
Qg
466 ':éf: Chiral 504 92 2.33
SaReS
e
N, \ O
oS o
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1~

p CHa N 493 532 99 1.94
i'-c~ Chiral
w@higab19882 99 5. 69

485 97 5.83 CF~\
~ NO -

XN H3C /0 494 o

N

/[ NAN \ 495 N
160 WO 2004/ 02198BCT/US2003/027513

PCT/ US2003/ 027513 Conpound Structure Mass HPLC HPLC

Retentjion nunber MrH Puritv (min) (99 496 Chiral 533
@8mpothd [N = Ch Wirkfite O , 518 |96MhsO7 | HPIEC 493IBLC Retention
* | $17 90 2.25 N O 499 j+ 58P0 |2.:8fity 0|*6 O (min)
N~ OH ClO500 "' j~A 515 95 2.{68 . if N(%Sg/
467 /INHC ‘”*s Chiral 503 92 2.66
O 0
468 % 3 553 04 2.16
¢ Ed*
469 :kf Lo 523 89 1.69
Hy o ¢
~ 3O
O™
470 i Chiral 469 97 5.71
TS
| ) V!
471 Y@“’ Chirel 511 97 5.53
R0
472 ng Chirel 512 97 4.97
i d %(@
473 Jjg Chiral 526 99 2.09
ol "
p= oy’
N\\\Hac\g‘*_>_/\C
474 N/@(NHz ol 511 98 2.55
RO,
LRS
475 J§< ohial 512 97 2.18
O N NHzo
Q/\/NIHSC G;JJ\N/\[rW
CH, hﬁg\ <|:H, 0
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KC Pl ~ NN~~ 501 Chiral 484 95 1.69 NON-\ O- N~

502 Nch'rmb544 95 2.79 ~\ O503 Hc* Ch'." 543 92
W@2©31/021380 Hz NN O O 504 Br Chiral 576 96 2.44PCMUS2003/027513

"4 O 505 Chiral 577 88 2.13 Br ON't N-~O I\ = O

[iC O- 161 WD 2004/021984 PCT/US2003/ 027513

ad| Struct urserubags HPLC HPLQVIRet ent iHRLGuhbEPLIHREtention

Prihter (in) (%9 506 N p~ Chilr alf+#27| 9®udity’6| O NHimin)
"N N, N 507 Chiral 460 100 2.56 |N {4 N|\

476 ) /@(NHZ oni 469 97 2.62
&)
@A ”\':C%\C?j\'f%
CHy W= o,
477 P ow o 425 97 1.43
San
N= o
b T A,
478 Nj’g(mz o 533 95 2.03

O/\O HC a_IJ)OL
N= N
\ N\ .o’ o
N==, CH:,O

479 ?{:‘ﬁﬁz 512 95 1.71

480 N\”/NC 496 95 1.96

3
481 Nj]/r(\ 496 98 1.96

482 s 435 96 4.41
N He
O =
N“ —
483 o e, O 449 99 4.66
(s} N =N
o™X >rf )
he== HE

484 Vs ol 555 92 3.14
0

485 Ve et 555 92 3.12
et

[}

Nﬁﬂa
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508 O Child 464 95 1.84 ryr
525 91 1.59 \ | SfJ'~ NN V510 N child 524 90
wa208/02888C O\l s | / ~ Child 511 94 2.21 511r¢i/uR2081@27513

Ir 1 NO- 509 k Child

H6,0 Chiral 540 98 4.73 //NN-'"\ . NCN 513 "C e
Chiral 511 99 3.28 514 "C , ~ "a' 512 94 2.91 o -
E63p MR P04/ 021984nidfufé US2003/ 0278fkgs Pormmumd | HPLC Retention
Sﬁﬁrﬂ ure Mass HPLC HPLC Ret entfi ogqpnt erPLMf ur| t Y(min)
(mn (%9 515 "'~ ,. o NH Chiral 538 91,7 E)
__ 516N Pf*“-'"h”'E?,cQOOEBS N f,
~J®8617 O Chi 5 0.197/ Q. 9P56N c; N2 5ls N 286
chiral 499 9 orrt of f
N\ \ O
487 He A ot 556 93 2.88
'}rm
488 onwe 493 99 2.26
489 onie 494 99 1.92
/YNHZ
490 et 5 498 96 1.41
"LC/K( o, ((
N >_ N,
Fac\c,@/% S: %
491 y Yo o 497 89 1.79
Jize;
HEC\OD/N\:( A
492 /g( 490 99 1.92
@A/IH.;C o, o
Ry
493 N//g( 532 99 1.94
©/\ HC tH,
O
494 N”ECHB Chiral 485 97 5.83
v d .
495 Cirl 532 99 5.69
cl T‘Y;?’
Yo
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519 Chl.A 573 97 2.79 N O- N O 520 574 95 2.58 521
“h'. 574 93 1.59 522 Ch " Q) 575 95 0.197/1.21 ~~ ''N
WO 2044/021984 Co 523 Chiral 520 95 2.80 N. b' ' CrCu/082006@7513
WO 2004/ 021984 PCT/ US2003/ 027513 Conpound Structure
Mass HPLC HPLC Retention pnunher MrH Purity (mn)_ (99

Gadpbukchiiral 519 Sciir®0 N 525 Qabs ¢hiMPI.C490 H8.C Retention

2n@8beNO| ~0 N ( ~NHtc O 526 Ciiypl (489,85 2. 40  (min)
N~ ~~"ff//0 527 504 95 2.16 N N=(' / N 5280 503 95

LAALL

- 496 i Y"’% ol 533 98 5.07

Ol

Ny Ctiral
497 HJC/Kfo ) " 518 96 1.97

498 e .
o 517 90 2.25

499 ?ﬁ; 516 90 2.37

500 % 515 95 2.68

501 @A ¢ ‘:;2 otial 484 95 1.69
5 o«}m
502 L 544 95 2.79
Sl by
<34 7{%
503 . éc”ﬁ fo o 543 92 3.01
‘f ~ X
=~ O
504 B @g j\@:: il 576 96 2.44
Q 1O —&
505 & f o, ~ cne 577 88 2.13
Sanghs
Dt
) mc’N)\NH?
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529
Chi r al

~Chi r al

478 92 2.03 N, NQ NHC ~,
530 ~C C ~ 477 93 2.39 ZI'

O

~, C C~a
Inmb, N OS531 Or

wW@hionmb19884 97 3.21 N cf OH 1~i\ \ 532 ChiraPCHL$2088027513

2.74 Y ~N"Z On :51 533 C Chiral 393 98 3.85 N -~
-_164__ WD 2004/ 021984 PCT/ US?2003/ 027513  Conpound
Smptindr . Mass HBuGcHdRLC Ret entli ovassunbe W PUBHPLYL Retention
(fgMer (P9 534 HC a Chiral 513 ¥5H2. 17 publey OP NaC (min)
~-0 535 p Chiral 517 95 2.67 ON Fiaf O _} ON 536
Ly Aoy M= | 10 Q7 9D ")h 1 Llar/ 4 I\I(I\I A e |
5657 | ro 0 54%(9&@1%' N[\ RGN Y76
507 ‘ ot 460 100 2.56
C g\?
508 s 464 95 1.84
o1 A
| o oH,
509 ”M 525 91 1.59
%
510 524 90 1.96
511 é{ﬁ"" 511 94 2.21
d§
512 ho_on, Ofira 540 08 473
513 % ?‘i: Crirel 511 99 3.28
NH,
514 Qﬂg mf'“*" 512 94 2.91
o
e Ra
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0 11 538 NH Chiral 498 92 1.71 0 'O CNH2 rd O 539 ON
Chirdl 489 95 3.05 /~cr® 11- Oia 0 QilC 540
w@hiak19¢90 97 2.67 qia O 541 N O h"] 516 97 PCBBS20831227513
Chiral 513 95 2.31 \ S NHz/ NO 543 " ""N "~ 514 99
1.87 N - 165 WO 2004/021984 PCT/ 1US2003/.027513
d| St ruct urSrubiss HPLC HRLQviRed ertiIﬂ?L(hurrbéIPLMl—Rbtention
Psichber (in) (99 544 Chiral 312yA8 3.|8®urdy FI|C O Thgin)
fol | ow n; exanpl es vvere prepared usi ng prQ%gdures as
dcourl bC I II allpl < JU, "_a?.D \'J I I Ao u oUT 1 IUCU Tl LIIC
geﬁé?al synt het i sCh and vrork5|3§g ex | eq abovg’,lo
utilizing the a starting mat g¢ri al s as known
to those skrlled |nthe art.| Compound Structure
Mass HPLE HPLCE cent nurrber MtH Parity (mjn) (%
545 Chir al 378 3.0
516 oo o “”z& il 539 99 5.35
l\iﬂ@}—h{_—\o
517 C .o 461 95 0.197/0.97
3
518 j\‘%j: Chira 499 99 2.03
N
: /?I:(\d\o CHy
Nay \ o
519 o 573 97 2.79
: AL
O o/‘\:g N,
IO
520 »JL%: ol 574 95 2.58
0
Q o,
\\\ M
521 ® NJL%: - 574 93 1.59
%o
522 ) o 575 95 0.197/1.21
I
HG 1, Chiral
523 NN ]X% 520 95 2.80
'i‘, o
Ny 3 o
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do 546 Chiral
-NCO Ov 547 0. ~
wo J60d/05484 Chi r al

496 94 5.67 CF~ 0, NI/ N1"~-
, cH Chiral

520 94 5.08 0
498 99 5.88 O-N N 549 Chir al pG2BS2E63/027513

"IN\
OH

4.10 \ O N - 166 WD 2004/021984 PCT/ US2003/ 027513
Conpound _Structure Mass HPLC HPLC Retention nupber MH
Rpdind (M ) (ptrubbfe Chiral 494v98 6] 78POSCI Po HBLC Retention
%@g 407 91 4.73 -Y 'Ct N N Jt 3g52% Chi pakitA96 95 (min)
: ) O: 553 "H= Chiral $42 96 7{27q{ Q CN's
' 0—07—3—10—MN-O-A—GH—+—14-3+6-—86~555
ChS24 51D 96-.2.85~, e 519 3.00
N
525 Ol _me onlrel 490 95 2.00
N= o 9
|
Y
- Oé‘}m
526 E:Lf1:§fl it 489 95 2.40
Nﬁoé‘»—c}
527 o] 504 95 2.16
O/ko/r‘)kﬁzio
-
528 o f e 503 95 245
QAOT%O
50
529 ho P 478 92 2.03
0 H,
Hy 5 o
arty
M=
e
530 ho RS o 477 93 2.39
"‘;‘cq‘l3 . I%NHZO
Ny, 3 (&
531 OY“Q%C““' 384 97 3.21
& cH,
Sase
532 %%&% oniel 411 98 2.74
N CHJO
e
533 %Tjg? onral 393 98 3.85
N
O X =
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O 556 3 Chi
Chhal

537 98 2. 84

.] 511 98 2.84 NF6 OO0 / \ O NG 557 CH.

-MCHs O N>--0O,

N ~

O -

167 WO

wQod40228084 PCT/ US2003/ 027513 Conpound St r uckar/@sSiesye27513

HPLC HPLC Retention nunber MtH Purity (m n) (%9 558
Chiral 521 98 3.56 0 CH_ N *1 wWN_CH O _NO Ho~
@&ﬂp&und Chiral S5Xr@idird. 38 N 4 NQas©O 0 HPINCH3 380.C Retention
%Ihgér 73 98 2.75 9C CH3 O i IfMI NF PNty N 0 O (min)
_"' I Yy C ~NH2 (%)
534 . TC;:G)Z’; Crial 513 95 2.17
C Lo,
= —o>‘°\°"‘a
535 i ol 517 95 2.67
Dok
Ny, \ e} .
ige
536 i o 518 97 2.38
g
g ne _>\~H,
537 i o 544 95 2.47
F!IXJ\O’(NQ
538 Y{\ ol 498 92 1.71
©A ‘*UkNJY
539 L. ™ 489 95 3.05
O
Y0
540 M o 490 97 2.67
¢ Go
fjﬁ*w
541 516 97 2.83
s @
542 i o 513 95 2.31
@mg"%
I’\l—
543 i o 514 99 1.87
@hség”%
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0 561 Chiral 572 98 2.97 HaCc# O M 0 562 i ~ Chiral
5909 97 2.80 O ON NI, The foll ow ng exanples were
wQ@e@paerwes usi ng procedures as described in Exeopus2002027513

and Exanpl e 93 above, and as described in the general
synthefic schepes and working exanples ahove.

J

t he appropuieat e st arfi ndassat r HALEC ap KRb@Retention

tmbert hpse skilled in the art| -M68 WD PQfid/ 021984 (min)
PCT/ US20p3/ 027513 Conpound Stfucture \/HSE%ﬁPL: HPLC

—tmber—ig—Por Tty trir 9% 75 =t 3
9578109 [\ O N ( C/ 564 0 Chital | 528%s . 10 %S&’
IIN~ ~F ”jgj; »865 0 Chifal 572 95 3.20 [H/ N
gr /| CF

\iwfg §-OM Chiral 575/90 2.61| F = O

The following examples were prepared using procedures as described in
Example 90, as well as described in the general synthetic schemes and working

examples above, utilizing the appropriate starting materials as known to those skilled

5 intheart.
Compound Structure Mass HPLC HPLC Retention
number M+H Purity (min)
(%)
545 He e TN Chiral 378 97 3.03
A5 Sa
546 o, o™ 496 94 5.67
O
QO
547 o “”’ma Chiral 520 94 5.08
CH,
o N OH
SASUWE
548 o B hiral 498 99 5.88
N CH:S
o A:f L
549 o L chira 523 96 4.10
Ly
U E o
=/ "o,
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567 Oy Chlr 557 84 3.42 CH 0, N 568 0 Chi s’
2.77 %o N Na N-,10 0 569 NH, 575 95 3.40 N F
WO 2004/021984.69 WO 2004/ 021984 PCT/ US2003/ 027513 PCOOROIOR7513

499 95

Structure Mass HPLC HPLC Retention nunber MtH Purity
(min) 570 11 N' 529 97 3.21 N o | 571 Chid 509 98
QCor8Pount¥ | 0 572 Cl$ifuedurd16 93 0./19Mass ~|~HHLG78 HPR.(Hetention
2afdbd~N p NS-CH3 ~' O O ctit M4 0 ity 600 95 (min)
2.70 N-|NO=i=0 ° ~ N 575 53695 2. N(%)
550 i Crira 494 98 6.78
f’%ﬁ*
551 o 497 91 4.73
552 °W ot 496 95 5.19
553 ﬁ/ﬁg Chiral 542 96 7.27
- gé%d?
554 crira 510 97 3.10
Z N o
gg YL
Q Ra
555 o 510 96 2.85
L o
N)§0
WsaliRs
556 i 511 98 2.84
4 // Q, CH,
- § Lo
iR
\
o=
557 f* ol 537 98 2.84
& o M
d /NETQM
=0
ng/””z
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O576 .CCHChlr 518 95 2.93 N-C 577 NJ 573 99 2.62

- 170 WO 2004/ 021984 PCT/ US2003/ 027513 Conpound
w@eomo2198e£ Mass HPLC HPLC Retention nunmber M-HEUUB1093/027513

(min) (% 578 Chiral 560 98 3.43 ~O N X HsO CHa N

_NO_Y0? ant 579 chiral 532 95 2.64 / O11aC CNa ~~ 11
@mp&hd0| NFLz ChiStaktn®86 97 3. 40 Mabé ¢ HPIH3CtSHPIEBRetention
Kfurathe 9B 582 0 Chiral 586 95 1. 99 FC 4l @9 N N (min)
~SiG'la [0O NN \ 583 N( 111, 574 99 Mg /P 6

558 521 08 3.56
0, CH:I
559 ’ 7 522 97 338
N o CH,
ASHHMNHZ
= b
—a
560 el 573 98 2.75
el
561 ofiral 572 98 2.97
0
562 i 599 97 2.80

The following examples were prepared using procedures as described in
Example 92 and Example 93 above, and as described in the general synthetic schemes
and working examples above, utilizing the appropriate starting materials as known to

5 those skilled in the art.
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584 0 Chiral

wWOoRWTRPRL Ret enti on nunber
I NH2 Chiral

0 Chiral

537 90 3.64 N ~

575 95 2. 80 F F F

_..\ Hp_

MtH Purity (mn)
575 95 2.79 OF '

F NF

171 WO
2004/ 021984 PCT/ US2003/ 027513 Conpound Structure Mss

PON/USBHBH027513

"YO O CN3 586
W -ON ~O O 587 N~ ChM

514 97 1.84 No/ 01 b(~ |~c 588 0 , NH2 557 95 2.84
$nad 9 S%% obd T~ 4 Chi rI@Ilalss494 P14 8D HPLY Retention
A?gbe@ \NN 0"l ? 590 MGl 590 952, 37 (min)
(%)
563 o ﬁ*%& 583 95 3.09
T
564 529 95 3.10
o Df
{? @
565 572 95 3.20
566 ] 575 90 2.61
o™X
567 DYE*;: 557 84 3.42
29
(:)>§ O
568 p 499 95 277
oy
NNy
ae e
T
569 2 . 575 95 3.40
©/\o N CH,
”\({) <
ll/o
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/[ 0JJJIIIJIII HC g~ O O591 F-CCH Chira

2.68 N

Or -

515 90
172 WD 2004/ 021984 PCT/ US2003/ 027513

wab@40oi98oW ng exanpl es were prepared using prpPCEUSI00%027513

as described in the general synthetic schenes and
wor ki ng_exanpl es above, utilizi the appropriate
@&ﬁisddnag mat er i alSsrudgirknown to |t ome ski IHmW i f HPEC Retention
aﬁ be@o pound Structure Mass HPLGuHBLC| Retygisd | on (min)
M-H Purlty (min) (% 592 Chi.) 46%7 4 3.01 O
'1 5°° 503 95 3G—N—6 N SA— HO-554-Ehir-at—385
95510 26 ,ukmz I )Ot529CF 7 461 96 321
2.52 595 O@)/\/%[N
571 T;: o 509 98 2.89
572 /j[ o 516 93 0.19
O\/\N/\%
573 612 95 2.89
?/E
7 B
574 N, o 600 95 2.70
oA °7f° SRS
N N/w I!l
0
575 o, 536 95 2.60
576 oA 518 95 2.93
: ,\{/
N@
O)-—o ;‘j
- 573 99 2.62
577 o M
2
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596 CH3 Chiral
597 CF~ Chiral

371 90 1.26 NH2 O |
461 97 2.43 N / O 598 jH3 Chiral

OCF N=~ N
385

wW@001/04ip84 C NHz O H 3co -173 WD 2004/ 021984 PCT/US2003/027513
PCT/ US2003/ 027513 Conpound Structure Mass HPLC HPLC

et ention nunher MH Pur| Ly (m '1) (OA) 509 Q' Q ~CH
Contpalind(3 97 2. OStruddle~ N/ Of : Mass, , | )HBHC N= HPLSRetention
60@mPeC G'' Chiral 503 98 2.21 | 2nz4B)\ r-P@fityN [J\ @‘njn)
S 601 ~s|Chiral 502 96 2.66 N (%)
578 i el 560 98 343
sase
0
;iij’j
579 i 532 95 2.64
@/\O/NEEJ?W
_ ”\n/"lo
Y
580 1 e ontal 586 97 3.20
sap ity
N{rN
N _o.
.
° o
Hac’s% ’
581 oﬁ)@?’f{ o 545 o8
= \
@r v%
582 1 = ol 586 95 1.99
©/\O/INJ\§?{J QAL
Z/’°\/©
583 Wi 574 99
RO
N{}To
1 o
NA
584 7 Chiral 537 90 3.64
(o} N o
@fggm
=2
T
oo
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6000 602 0 504 91
\" N O N-SSf O- 604 Chiral
wW®G0®40219€hi r al
NNCPIs NNO \

490 90 ON O N\
~S

cH N O S 603 530 95

o/m | O
530 91 N ONO Slz M

S S 606 0 Chi redT/H82090127513

)FNNf S 607 O Chiral

372

97 3.03

CHs fJl--174 \WO 2004/.021984 PCT/ US2003/.027513
dd| St ruct uiSerublags HPLC HIPLQVIRest eht EIRLG U (ThEPLEMREtention
Puirhter (i n) M+H Purity (min)
(%)
585 2 ot 575 95 2.79
Sao i)
Y+ F
"FK/N o}
T,
586 ngNHZ oriel 575 95 2.80
Sapaly
N\/D F
N— N, o
Y
587 ¥ 514 97 1.84
@mj(f@:
! ‘f&
588 B e 557 95 2.84
O S
*FLNTO
589 o 494 97 2.85
j\»“ Q
590 98 2.37
590 TI J%m
591 MG b ol 515 90 2.68
sases
D
<
72\
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(% 608 ,,0 Chiral 501 98 3.28 N O N~ GO 609 OO

Chiral 553 95 o0 ,s o0 610 O\ Chiral 554 90 CN, O,s O
WO0DR1984 S 611 NHz Chiral 504 96 1.77 N p ' NeEIZOSobB/027513

N=~S~ 612 Chiral 518 96 1.85 ONHC CH 3 NHs \\ N~

CH S' 613 , 546 90 1.87 HC O S p H 614 Chiral 544

96 2. 20FhedpBowing e3xmpies wereHREppedugnKpoatduass Boksgied in the

2 g%geralosy'r_liﬁl%tic schemes and working examples above, utilizing the appropriate

starting materials as known to those skilled in the art.

Compound Structure Mass HPLC | HPLC Retention
number M+H Purity (min)
(%)

592 chial 461 94 3.01
Sap et

o Gh :
593 ) J/‘ﬁ.ﬁ 503 95 2.39
G O
e
594 Yts oniral 385 95 1.26

595 YE"% it 461 96 2.52

596 Gt Chira 371 90 1.26
m)\\w-l2
Saset

NZ N

VN

={ _

OH

597 e o 461 97 2.43

sasety
H&
o

598 P ol 385 90 1.47
sapets
N
{

(o]

HC
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O N~ S F 616 0 N Chiral

519 95 2.54 N IIx O H3C

CH3 N N= S S -175 WO 2004/ 021984 PCT/ US2003/ 027513
w@ovpoeress St ruct ure Mass HPLC HPLC Ret enti on nPoyes208s/627513

Purity (mn) (%9 617 ONC'_ Chiral 487 95 H3 CF~ N
QL _-N 0 Ok-/0618 ~i(~N Chiral 488 90 3 O Q. The
ippohag pro- dr ugtrearepl es wer ¢ pviegar ed HPEXhg HPLC Retention
PrRGRALr €s as described in the|lgeneral |syafiket)i ¢ (min)
schenes nd vvork| ng exanpl es ab pve, utilli Z( Y tihe
3P =3 -6 " T FS—KIrOWTto—those
sk|599ed iIn the art Corrpound Straffure Mids HpLc 200
HPLC Ret ent I\/HrH Purliy (mn)| (%9 619
~~N~N H 539 99 3|27 NQH N~ O
O N~_~ OChlraI 526 92 2.11 \ OH
600 oY e 503 98 2.21
@AO o o
Z N,
=) -
601 Ho e N Chiral 502 96 2.66
N
bl
N,
o 70
602 o}/ﬁm 504 91
oH,
N
O 5l
\""_‘25—}_\% NH,
603 oYﬁm 530 |95
N %3\@
N/_Nj\ ot
604 o H, el 530 91
CH30
N
o 0»\?
Y o
s NH,
605 °§/E§t onrel 490 90
N Q (o]
o X~
Nd\s\
606 o@% onvet 461 91
CHao
N /CH._‘
@AO/NIN{O»\NC%
h=48\
607 o o 372 97 3.03
H
ARG
0
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0)'N~{ 91 " CN6 O621 Ch' al 540 92 2.12 \ OY \'N
OCH6~ / / O CF6 "Nf{z 0O 622 a Chiral 628 94 1.81 N
w@@uoteH O NC ON' NI 1IN - 176 WO 2004/ PC1/88003/027513

PCT/ US2003/ 027513 Conpound Structure Mass HPLC HPLC
Retention nunber MeH Purity (min) 623 4y OH. Hra' 570

@bnibodBd [N 01 O NStrticturet J', | Qihss  6§2HPL.CD |6BRLORetention
3.heber N NAO CF6 O n~ 3 -177 20081 021984ty (min)
PCT/ US2003/ 027513 WHAT IS CLAIMED I S: 1. @gponpound
=eof—the—termra—t+—R—Rt—7Z;
608 o, 501 98 3.28
W p
N
o Lo’
'\&I_ 0
609 o o 553 95
N ? /\/“/
SRS Ws Al
ssal
610 w5 90
o WP
O~
Nh ——‘(NS o,
611 ", onrel 504 96 1.77
N
. [#] o] Q
O Ll A,
=
=L
612 j’g(wt onret 518 96 1.85
©/\o NHac s, © o
I\{/ N g OJJ\rll/\)J\NHZ
=\ o,
613 I n 546 90 1.87
N
SaNC!
LN
[s2 " |
614 i ", o - 544 96 : 2.20
N .
E)A nd o,
Psane
615 i . o 505 95 2.26
N
O Y,
7z (")
Az,
616 i " Crira 519 95 2.54
N
© nd o, §
=)
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RLEtN(Y)fIR3 5 Xa OR4A 1 wherein Xais 2 to 4 fused
or spiro cycloal kyl, heterocycle, aryl or heteroaryl
WO 20095219840 wherein one or nore of said rings PElUS2003/027513
optionally be substituted with one to five
substituents selected fromthe group consisting of Ra

asinfundRL is a sSbatiotait ed or YnsMmass i t{UERLC HPLC Retention
Fe@ityi Bt i Ng(min)

f unghdepnal group sel ected from thepgpup
kyk%)

of aIkyI aryl alkenyl al kynylf, aryl al
ey-e-aatkyts “blcrccyu.c, et Roxyatioyt
oxyalk yI95

ary551kyl yal kyl | héSdr oar
cycl oal ky| a Ci hetercarylalkc
oaIkyI
uted or

i ndepe
grou

ndent | y
D

het er oary| a i{ggypﬁgalk) and
ron1the gr

het er ocyc are each

a substit unsubstltuted flunct i ongl
consi®st i

Dny

sel ggg ed ng 488 hydr ogen,
&y aryl al K

aryl, alk il I I lyl, cycljoal kyl ,
yl a
eyl | heﬁféﬁgﬁy /\?2

het erocyc| e kyl oxyalikyl,

aryl oxyal yclcalkylalkoxyalky
aIkyI and heterycIoa

takem together Ttam forma 3 10

al kyl ,

het er oary kyl, or |[R3 and R4 20
or heterocyclic ring, or one or

memhered cycloal Kyl
nmore of R3 and R4 can
be t ak&he fdlgﬁshﬁ]{_??rovﬂrh 8 epdigples wmr;&epﬁredfuﬁmgjpﬁctdmém rbescribed
a nono- or bicyclic cycloal k het erocyclic rin
R1n thie ge%ﬁfélwag*lhﬁtl%%c@émé? al@ﬂw@feﬁ%rtg Wﬁ@&e%?ﬁzﬁﬂuyﬁlémg ]i?eo up
rogen,
a %%§B§%§%%RH%IH$]%%Q eroc tﬁ&%gglﬁgﬁgﬁﬁgggroaryl

25 Y is a linking group selected fromthe group
0 of alkvlpnp

consistin =YaT-We-1! I.(yn\lll ene

aCythpnmdahd het er Gamytuene, sai d || | Neisng |grF6RIpC mhyHPLC Retention
opturaberl | y be substituted w th |onBl4H rRrftyng¢t i onéhin)
group sel gected fromthe group ccnsistin Q%ﬁal<yl,

ar yi TyT UdIKyI, et L LIC gt K at

het 81%ar y/ | ,3)4 Wb 2092/ 0 19849 3.27
PCT/USZOOS/OZ %jt alkyloxyclkyl, arlyl oxyal kyl ,

cycl oal ky alkoxyal oaryl al kyl, |- OR5,

OC(O)RS -CF3, - -NR)C(O)RS' and - NR5R5; R5
and RR' hr _each nr‘r‘urrpnr\p are| i nlly
selé@@ed 1ron1the %gg pl_ consTst|i ng26f hydr¥yen 2.11
al kyl, cy¢ bcycle gnd aryl,| whereip R5
and RS' fo Eégk @%~ may optionally be¢
substituted wth e_or ﬁbPe Rb Ra and [Rb for ¢ach
occurrence are each independently sel ectled fromthe
grogp; cohsisting of abkdgnylsq0al kiynydy hal ogem, 12
cyano, calb arylial kyl, jaryl al kenyl ,
aryl al kynyl ffﬁkéiggﬁfﬁ oxy,| al koxyal kyl, afyl oxy,
aryl oxyal r cycb@p heteroaryl
het er oary aI kyI -NR5R5' |, |- CF3, -SX2R6, -0OC(O) R5

622 il ?* ol 628 94 1.81
(:r\dAI?WHtN o/\/PG
N@A?/Y“
= CH, O
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10 SO2NR6R6', -(CH2)nR8 and R9; R6 and R6' for each

occurrence are each independently selected fromthe
w@re@u2198onsi sti ng of hydrogen, al kyl, al kenylPCT/US2003/027513

al kynyl , al kyl t hi oal kyl , al koxyal kyl, aryl,

arvl al kyl, heterocycle, heteroaryl, heteroarylal kyl

resigpaemc| oal Kyl ®ighcayel oal Kyl | Mg ei |n FRE.@nY HRE.C Retention
f ofur@eh pccurance may optional lly Reppubstpudisy efl Wi t finin)
1 to 3 15| substituents sel ect ed fromthe gﬁ%t)lp

cennct ot 1oy ~f hal Anaan ol Ll haot alld |

T mar—oygTT] \./l\l_, u.l, \\. LILA>A"Y C'I A\ AY [T r\_yl
iJ 1

- NRSH O) NRSR5' ﬁgﬂ“ A5 COPRs' |, -G, 208
9 RS}

- NR5S02R5| 2N 5R=', - SOR7, - COCH| and
-C(OOR7, |0 <':- t qget her [can be

cyclized o YgX(EH2) S |; R7 for| each
occurrence is i ndependentlv selgcted frgmthe gfoup
congppti ng of CL t@ £6 atkyll, agul dnd dwet ef oar yl3.46
wherein Ry may N be sufstituted with -
(CH2)WH; [ R8 i s Jse "ected fy'omthe group jconsist|ng of

al koxy, al| koxycRebsnyl, -{ (O NR6R6', - NRSRS',

-C(O R6,  NRaC(IO) NR5 and -N-heteroaryl; R9 ig
sel ected from'he group consistilng of

het er ocycl oal kyl heteroaryl -CN, 25
-(CH2)pN(R6)C(O)R6', -(CH2)pCN, - (CH2) PN(R6) C(O) OR6'
- (CH2) pN(R6) C(O) NR6R6' , - (CH2) PN( R6) SO2RS6,
-(CH2) P(O NR6R6", - (CH2) pO( Q) OR6, - (CH2) pOC( O) ORS,
- (CH2) pOC(O) R6, - (CH2) pOC( O) NRE6R6'

- (CH2) pN( R6) SO2NR6R6' , - ( CH2) pOR6,

- (CH2) pOC( O N(RB) (CH2) nH, - (CH2) PSOR6 and

- (CH2) pOCH2C(O) N(R6) (CH2) nOH;, 30 X i s selected from

the group consisting of -CRBR5"' -, -0-, -S-, -SO,
-SM2-, - NC(OOR7-, -NC(ONR5- and -NR5-; Zis
nitrogen; - 179 WD 2004/021984 PCT/US2003/027513 m
is an integer between | and 6-,' n is an integer from

l1to6; pis an integer fromO to 55 wis an integer
between 0 and 5; and 5 g and s are each independently
an integer between 1 and 3, with the proviso that R5,
R5', R6 or R6' cannot be hydrogen when either is
connected to a carbonyl group or sulfone group. 2. The
conpound as defined in claiml1l wherein 10 Xa is Q |

Q@
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wherein QL and Q2 are each independently a cycl oal kyl,
heterocyclic, aryl or heteroaryl 15 ring, wherein Q

worey4loz19substituted with 1 to four substituentBCT/US2003/027513

10

15

20

25

selected fromthe group consisting of Ra and Rb, and
CQ nay be substltuted with 1 to four substituents

dafl dl GlrAl dSgroup consisting of Ra, Rb and QB;
@3 is a 3 to 8 menbered fused or spiral cycloal kyl,
het erocyclic, aryl or heteroaryl ring, wherein B nay
Optlon@||yAQ%n§MQ§&be£@gmﬂﬂ£b 1 to 5 substituents 20
sel ected fro he group consisting of Ra, Ro and 4;
and 4 is a 3 to 8 nenbered fused or spiral
cycl oal kyl, heterocyclic, paryl or heteroaryl ring,
wherein Q4 may option Llyé e substituted with 1 to 5

substituents sel m t he group con§| sting of Ra

and Rb; Ais Nor ~CRIT; and R11 is

H or a bond. 3. The coppound s defin inclaiml
2004/ 021984

PCT/ US2003/ 027513 T B N Rbo JRRRNNRb N N N7
N-~N~pO RONRO RO Ro Ra QRO Ro TM'\ N--,
Ro N N--\ Ro N H RaN 5Rb Rb Ro Rb NN~
RON RO NN-YRO NT;'NRo Ne< ON NH N--{~ ~, | VH
NHROORO RoRb Rbo N" Ro Ro ~Rob NNNN N ==w

Xais 2 to 4 fused or spiro cycloalkyl, heterocycle, aryl or heteroaryl rings,
wherein one or more of said rings may optionally be substituted with one to five
substituents selected from the group consisting of Ra and Rb;

R; is a substituted or unsubstituted functional group selected from the group
consisting of alkyl, aryl, alkenyl, alkynyl, arylalkyl, cycloalkyl, heterocycle,
alkoxyalkyl, arylalkyloxyalkyl, aryloxyalkyl, heteroaryl, cycloalkylalkoxyalkyl,
heteroarylalkoxy, heteroarylalkyl, heterocycloalkyl and heterocycloalkyl;

Ry, R3 and Ry are each independently a substituted or unsubstituted functional
group selected from the group consisting of hydrogen, alkyl, aryl, alkenyl, alkynyl,
arylalkyl, cycloalkyl, heterocycle, alkoxyalkyl, arylalkyloxyalkyl, aryloxyalkyl,
heteroaryl, cycloalkylalkoxyalkyl, heteroarylalkyl and hetercycloalkyl, or Rz and R4
taken together can form a 3 to 8 membered cycloalkyl or heterocyclic ring, or one or
more of R3 and R4 can be taken together with one or more of Y and Z to form a mono-
or bicyclic cycloalkyl or heterocyclic ring;

R;'is a substituted or unsubstituted functional group selected from the group
consisting of hydrogen, alkyl, cycloalkyl, heterocycle, aryl and heteroaryl;

Y is a linking group selected from the group consisting of alkylene,
alkenylene, alkynylene, arylene and heteroarylene, said linking group may optionally
be substituted with one or more functional group selected from the group consisting

of alkyl, aryl, cycloalkyl, heterocycle, alkoxyalkyl, heteroaryl, arylalkyl,
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10

15

20

25

30

NRo N\N NN- Ro Rb NRb 10 NRo Ro T~ N/ N.NN
NN~Ni NRb NNRo N\ NJ Ro RopSCH3 Rb Rb Rb
wRR04M198Ra N \\Rb Ra N Ra N Rb N5-7~Rb N Rb PCROSNoRAR7513
NRb - 181 WD 2004/021984 PCT/ US2003/027513 N T;'h
Ro NT NNRo Ro Rob~\ Ra N RaRo Ra N Ro Rb JRb

RiztdxogylalkFRb ORIl

Ry NG 1oRpalky1, BiyldXyNkyINcycloalRy1atizoxyalkyl,
Ib N NRRO NN Rb O” Rb
-OC(O)Rs, -CFs, -OCF3, -N(R5)C(O)Rs' and -NRsRs';

Rs and Rs' for each occurrence are each independently selected from the group
consisting of hydrogen, alkyl, cycloalkyl, heterocycle and aryl, wherein Rs and Rs' for
each occurrence may optionally be substituted with one or more Rb;

Ra and Rb for each occurrence are each independently selected from the group
consisting of alkyl, alkenyl, alkynyl, halogen, cyano, carbonyl, -CN, aryl, arylalkyl,
arylalkenyl, arylalkynyl, cycloalkyl, alkoxy, alkoxyalkyl, aryloxy, aryloxyalkyl,
heterocycle, heteroaryl, heteroarylalkyl, -OR2, -NRsRs', -CFs, -SO2Rs, -OC(O)Rs5 -
SO,NR¢R¢', -(CH)mRs and Ro;

R and Rg' for each occurrence are each independently selected from the group
consisting of hydrogen, alkyl, alkenyl, alkynyl, alkylthioalkyl, alkoxyalkyl, aryl,
arylalkyl, heterocycle, heteroaryl, heteroarylalkyl, heterocycloalkyl and cycloalkyl,
wherein Rg and R¢' for each occurance may optionally be substituted with 1 to 3
substituents selected from the group consisting of halogen, OR», alkoxy,
heterocycloalkyl, -NRsC(O)NRsRs', -C(O)NRsRs', -NRsC(O)Rs', -CN, -NRsSOzRs', -
OC(O)Rs, -SO,NRsRs', -SOR7, -COOH and -C(O)ORy, or Rg and R¢' taken together
can be cyclized to form ~(CHz2)X(CHa)s-;

R for each occurrence is independently selected from the group consisting of
C; to Cg alkyl, aryl and heteroaryl, wherein R7 may optionally be substituted with -
(CH2)wOH;

Rg is selected from the group consisting of alkoxy, alkoxycarbonyl, -
C(O)NRgR¢', -NRsRs5', -C(O)Rg, -NRsC(O)NRsRs' and -N-heteroaryl;

Ry is selected from the group consisting of heterocycloalkyl, heteroaryl, -CN,
~(CH2)pN(R6)C(O)Rg', -(CH2),CN, ~(CH2)pN(Rs)C(O)ORs',
~(CH,)pN(R6)C(O)NRgR¢', -(CHz2)pN(R6)SO2Rs, -(CH2),C(O)NReRs',
~(CH,),C(O)ORs, ~(CH2),;OC(O)ORs, ~(CH2),0C(O)R¢, -(CH2);OC(O)NR6Rs',
~(CH,),N(R¢)SO2NR6R¢', -(CH2),ORs, -(CH2),0C(O)N(R6)(CH2)mOH, -(CH2),SOR¢
and -(CH,),OCH,C(O)N(R¢)(CH2)nOH;

X is selected from the group consisting of -CRsRs'"-, -O-, -S-, -SO-, -SO2-, -
NC(O)OR7-, -NC(O)NRs- and -NRs-;

Z is nitrogen;
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NNNNNR N Rob NRo/ -RoRa_Ro ORb Ra NNRDb
CNRo/ RORb - N NNRON-~N-3- NRO Rb NO H
WER200RM1@B4 Rb O-\ Rb 0O Ro 0 a N HN HN Rb N MN/HBR003IW27513
/| I/ NRb Ro Rb 10 RaR Ra Ra OZ~\ '\Ro O Ro O\ /

N~ Ro H4 HN HN Ro b Rb - 182 WD 2004/ 021984
PCT/ US2033n0aegdrdetwedrbl Mid- N Ro N Ro HRo N. N O N
o NNV . WN N N_N -~é\jHNH Ro Rob Rob N T NRb

NN RS g2 picgeR gt ! to

p is an integer from O to 5;
w is an integer between 0 and 5; and
5 q and s are each independently an integer between 1 and 3,
with the proviso that Rs, Rs', Rg or R¢' cannot be hydrogen when either is

connected to a carbonyl group or sulfone group.

2.  The compound as defined in claim 1 wherein

10 Xais

wherein
Q, and Q. are each independently a cycloalkyl, heterocyclic, aryl or heteroaryl
15  ring, wherein Q; may be substituted with 1 to four substituents selected from the
group consisting of Ra and Rb, and Q, may be substituted with 1 to four substituents
selected from the group consisting of Ra, Rb and Qs;
Qs is a 3 to 8 membered fused or spiral cycloalkyl, heterocyclic, aryl or
heteroaryl ring, wherein Qs may optionally be substituted with 1 to 5 substituents
20  selected from the group consisting of Ra, Rb and Q4; and
Q. is a 3 to 8 membered fused or spiral cycloalkyl, heterocyclic, aryl or
heteroaryl ring, wherein Q4 may optionally be substituted with 1 to 5 substituents
selected from the group consisting of Ra and Rb;
Ais N or CRyy;
25 B is N or CRyy; and
Rj; is H or a bond.

3. The compound as defined in claim 1 wherein Xa has the structure
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HO ~NM NH>-NFN\ NRa N-~Rob Ra Rb O
N~NNH I Ro.,~ \ Ro N/ -\ p
T-~"MNRb N 1 Ra NH Ra ROI/NSB0MN27513

conmpound as defined in claiml
Xa a the structure N 11 NTRbTRbRbN

N-~/ N-Rb NRb NH
FNRb 5.

conpom!}hd '&s/?gﬁj nE! om 2 V\Her RaN6r
are RON S het l e or al |onal I yN
substitutedMith hydro yl or hal ogen 6. The
conpound aspggefined inRA ai m 5 wherei rRIR9 is

(CH2) pq(O OR6, (CH2) pOC(O)R6 , or _
(CH2) pOC( O N(R6) (CH2) mOH. 7. The conpound as defined

in cl wher ei n Ra or R9 R6 20 and
R6' are mdepgpdent y hydrogen alg r cycl I i~
vvhere 'h Nal on/c 0 I -
/a 'y N7 N,/(/Rb
NH N=
Rb H O Rb7// M

Th
S

2

o

Ral;l ,/(;Rb
b
R

T/\/Rb T Rb ORa\ n Rb a@
NN e NONTA T ///Q/o NGN

= - HN

NA& /4 " N N "
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X
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WD 2004/ 021984 PCT/ US2003/ 027513 is optionally

substituted with -C(OORS or -C(ONRSR5', or R6 and

w@RB004021080n t oget her can be cyclized to form PCT/US2003/027513
-(CH2)gX(CH2) S . 8. The conpound as defined in claim7
wherein RO is 5 -(CH2) pN(R6) C(O ORG'

-( RG) C(O N , or (CH2) ) N R6R6

/{\re i nde d%ly hydr o eanr aIkyI
the é‘{k i Srmpt i ofal 1Y Ngubstit e C(O)jlﬁ
wher GNWS R5' ar@ ,Aoendent | ¥ K gen or R
10 9. Th onpound as |ned in clai % wher ei n t
compound has the struct Pe: Chiral 18° O chiral O -~

Adz ° ~ / 1'130 CHs Chiral Br \ ON CH3 \ 0 Br N~
oml \ N\ \OH, s HP O4 Chiral 0O Hp CH3 Chiral CH3

chiral NI/ O b'S Br I H3C CH3 Chi
ICHCh (S ral ' chNl \ D Mg,

Bb \J R N | NZVNORy g N7 N—/D
o]

Al e
Rb
_ / N={ ] N N={_
5 N= =N o
; e
T :I; N” N% b
N7 N \ Rb v n-R
v N= N
N
/N o
Rb™

10
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HC 3 gl 3 H3C cH3 Chiral \ O X H3C CH, Chiral \ 0 1di 3

, 13 0 3C C ~~N~~P ~mmoees NNN111 NFi, N~ OO0 . O N~
wORDOENI84 F NBr N N O N---\\ _OH - 186 WO PCT/US2003/027513

2004/ 021984 PCT/ US2003/ 027513 CFI, Chiral 0 2 Chiral

I NHCH Chiral CHo CHa CNNOCH \ Sr \J C- (57N

HOCKChlraI OHG P13 Chiral 1-13C CH3 Chiral 0 N
NHi \ON =~ RIE,]e 5 1i CHaChiraI\
OHa\ x 40Ch al | <Chs NHZ N | R w/ g NH

ChIraI NHHSOC ival 0 N IN NR ~Z HC o
Qﬁ/& . _\ 0 O)LN L, e N\ Rb
Rb \O ﬂ R X ap
K e, SO e
N \/Rb N N= N—
\ O )\_ ) =Rb
)L—N N \\Rb N—4l
\—NH o
Ra Ra R\b‘LN N Rb
H
5 4.  The compound as defined in claim 1 wherein Xa has the structure
-

10
:I:]/N Rb
\N:&
— Rb
5. The compound as defined in claim 2 wherein when Ra or Rb are Ro, Rg
is heterocycle or alkyl, optionally substituted with hydroxyl or halogen.
15

6. The compound as defined in claim 5 wherein Ry is (CH,),C(O)ORes,
(CH),0C(O)Rs , or (CH2),0C(O)N(Re)(CH2)OH.

7. The compound as defined in claim 2 wherein when Ra or Rb are Ry, Rg

20  and R¢' are independently hydrogen, alkyl, or cycloalkyl, where the alkyl or cycloalkyl

- 185 -



c ,laChiral HCCH3 OONNHa \ Nal / I OONH HC
CH3 ON/ NO/ I O-N \' d N 10 CH3 H3C CH3 Chiral
wold4)02@Riral O N -6 HHC CH N ON cl H3C CH3 PCNNMUBR003/G27513
N 11 Zrf ~ CH - 187 WD 2004/021984 PCT/ US2003/ 027513

H3C C Ha N Chiral CHchiral Chiral ~-~( HZN N I
Oagspmpiongliypubstiuied with -CHOYQR7 ar CE@INRaRs') or R aDdIB¢ taken together

e e B SRk anital T 00 F N N
~CHa
8. The compound as defined in claim 7 wherein Ry is
5  -(CHz)N(R6)C(O)ORg', -(CH2),N(R6)C(O)NRgRs', or (CH2),OC(O)N RgRg¢', where
Re and Rg' are independently hydrogen or alkyl, where the alkyl is optionally
substituted with -C(O)NRsRs', where Rs and Rs' are independently hydrogen or alkyl.

10 9.  The compound as defined in claim 1 wherein the compound has the

structure:

\”/i:h Chiral
NH,
. Q Cl
sapet
o] Chiral z

Br
0

' S
HE Chiral N—
N
o] CH,
CH, o
oY amgly
M=) NN
@Br _ /\/\OH
HC. fr Chiral
OQ{LNHZ
HC_ CH, Chiral CH;  Chiral
oﬁ,><NH2 ©/\o m o .
N o /N7
%
0 A e = M
15 =0 ho- Oy

> * ?

o H,
o]
%NHZ HG CH, Chiral ﬁ)<CHa

HG o, o bq P Oniral HG CHy Chiral
Y Yo Y
L I e Dok
N Nag /™ o

o]
=~ \\ O/KNQ—F NN/:D/E S5 \\ N\__oH
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- N OVMNM\YONI 5N\ \~"~O~NHz \ Fi3~ ON'iz

O Chiral NHH, Chiral HC OH Chiral F OF\ | OX " NH,
WO004@19BENHz N- fA 'O F I - 1X tJ o N~ N CanusLoo3/ 027513

Chiral Chiral Chiral -l cH-1 - HCOL ONNHz N

CHa "- ?2v O OONOHSC MHz N Chiral NH Chiral CH.
Hc Chiral olOz (I o&y Ol / NNHo--~(flHN 10
10. The conpound defined in CI:H%I .1 wherein the
conmpound has t @gﬂucture - WO 2004/ 021984 b ol

PCT/ US20 Fl1 tf [ i13C
CN3 mu@p\z m o Ads N
H3C-0 7 ' H"NH C

M3\ ON\ O =/ N~ 0 "

SAS Y (f T @/{ o “/C

5
HG CH, chinal
OH;,C CH, ° Chirat
" g
N
oy YRS T“s
ar NZ
=% =)~
CHNHZ Chiral
e
HG CH Chiral o N
e O
Dk Qg
N o
- oH
T
b ?
| O Cldy, Chiral MG o

s 5,

ne S Chiral

Q%NHZ HJC o, o SN N Chiral
M
N —
o/\g\ “ HE o NN
d 4 S N\ - 0 %
W Hy ON CH, d OJ\N
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~OH N_( vl IVF e HaC 'rya Chiral H3C CH3 Chiral CH
chiral o\l~~("NHk Ch p* YU NN _[I\ Il /1 \ o- OO
w@20040210984 Sr N~ 0 1J-~YYYl N-CH 5 HO ' e sPCILUSB@3/027513
CH3 Chiral O Chiral NH2 1, Chiral N M-1z 30C 13
~\7NO~H3CCH3N/OINN~OO/\JSr ~\ O™

43 CH3 Chiral Chiral O AJ A0 (iral QH3 Ch| r al o, ot

N /N N #uN N|-1czra'Hz E/F
/0 NBBH \ 1\ | oreccm@MNIN

Chl l‘/\'j&, @

SH;, W]/iia Chiral g_{a ﬁs Chiral
: N H NH.o
O TEy SAS@sS
N

HG CH, Chiral
©/\ O/E(N\”§<NH2 o Chiral
Hsc CH: Chiral = O o) E )J\KNHZ
'e N

o Chiral NH, Chiral HG O, Chiral
o T A T ot
[CRS Ol s ae GRUN D
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SRS TR o5 PR TN

Chiral

N Chiral
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10. The compound as defined in claim 1 wherein the compound has the

structure:
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N/NHa N'~\ OO0 FI/ ON'"ON-N O-N NO- N Chiral
HaC CHa Chiral | NH, Chiral _ 07/ INI o ~On, OO/

w@2404@219890 NH rHz ~\ O~ NN \ OHa N~ 0 N 10 BAT/U$2003/027513

phar maceuti cal conposition conprising a conpound as
defined in Caiml and a pharnaceutlcallg accept abl e
carriezii%er or. 12%™The ph&ﬂ c utlcal conposition

of Port I her corrp one addi ti onal
t herape m%l ec p consisting
of ot her conpbunds of for at hyroi d

hor none, bi sphosphonates, est rogen test ost er one,

sel ective estrogen receptor nodul ators, selective

andr ogen rece&t or nodul ators, progestin receptor

agoni st s = di ab®ti ¢ agents, anti-hypertensive

ag@%" -11 O MWD 2004/ 021984 US200'3/ 027513 i ohial
ant - i nfi y agen ¥~ os.eopor osi” &;"t

anti - obes\ty agenis, cardi ag= gfosi des, QLE

| owering agents i@and thyroi d " tigs, J13. Arnet on™

i ncreasing | evéf/\S‘“zof endogenous growt h hor none, I ch N

5 conprises admnistering a therapeutically effective
a t of a conpdiifid defined i no@ @ 1to a cniral
patYent ipﬂ@eed t her .14, @?g?t hod pr treatdmg or

de | the““pr ogres o on of H WS

syndr o eyl ar a phy.l Iipodi strop¥ tgrm

criticaliyljdsg, 10 ost sj/sy sar copeg@gﬂ
fraility or Agﬁgunthe el I%\oﬁesmy, r enal ”°—0>/"””z
di sease, anorexia, sleep disorders, depression,

2

5 Syndrone X, diabetes, congestive heart fail ure,

10

15

cardi ac nyopat hy, &Igr di ac dysfunction associated wth
vaI vul ar se an i W ch conprl ses
petn X;CW tlent in need of

g@é % apeutl cal llw tive amount of a
conpoundh@ ed in clai 18

e NH

11. A pharmaceutical composition comprising a compound as defined in

Claim I and a pharmaceutically acceptable carrier therefor.

12. The pharmaceutical composition of claim 9 further comprising at least
one additional therapeutic agent selected from the group consisting of other
compounds of formula I, parathyroid hormone, bisphosphonates, estrogen,
testosterone, selective estrogen receptor modulators, selective androgen receptor

modulators, progestin receptor agonists, anti-diabetic agents, anti-hypertensive agents,
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15. The method according to claim12 further
conprising adm nistering, concurrently or

wGeeguenBal |y, a therapeutically effective anopel/Uusfo03027513

10

15

20

25

30

| east one additional therapeutic agent selected from
the group consisting of other conmpounds of fornula l
pad i HflABIeAtoIy RaRHS ankiosiseperonis BaeTs, ant wbegigeagents, cardiac

o Pl B Bl R RN TRt o R0 PRRB Bt at or s

progestin receptor agonists, anti-diabetic agents,
anti - hyfert ensi ve agents, anti-inflammtory agents,
ant i - ostopbmsthas fagmegsmaﬂnwdsoﬁ@gd@gpnag@mwth bemninacwhich

gl %@?}? :L‘sgs? a sgelrlenlsgtmﬁggl V\ﬁ{/ éﬁ%w,g gﬁoﬁata%ﬁ?ﬁpoung as defined

heial Glpgh PR Pitichi i HeBlURecsySt em whi ch conpri ses
adm nistering a therapeutically effective amount of a

compound as defined in Claiml to a patient in need
thereof, 17, A od for ea3| nmuscl.e nass
ondl o Yt g0 ﬁﬁ?ﬁ%%ﬁﬁ%ymgé SRIDSIEISR PEABEHOLHEY

f%ﬁ&in@@yﬁd}ohgemﬁic@% laopty, GBo& h'ysf%ﬁg@éﬁﬂ &itﬁ!a?ﬂlh@él
a therapeutically effec i've am) compound as

dedsitqopdrasis, Gredpenit, fraility paAREDtn ihe elderbil obdsity sehal dikade,

%%8%34 %é%g 3@31%%{5 gk}zfgggor\,ﬁyl&%g@é%p .rﬁ@)gg:ts hconggstlve heart failure,
addﬂrdlh@fn‘%bﬁg)é %ardﬁi&%ﬁﬁﬁb‘ﬁérp@s&éﬁa@fl Q\@ﬁtdaﬁ%lzﬁ"ﬂ?&%e 291 Achexia

conpound”as defined i'n Caim1l to a patient in
t hehigh tompriges adminieitting tof omainmplion | pm@sm: ogmsediof ereatment a

nprises . admni s [
t HERpSicA I PSP Rinlons akommmng e delthsri g ds
defined in Caiml to a patient in need thereof. 10

20. A nethod for inproving the i mune response to
vacci nat3. oriThetmethod agoplinges]aoni hfusther ¢amgprising administering,

therapeutjcally effective aco oun

BTy ey iRy & BeresapHeny SHecRiCaiE peat lass pne

A

i Bl hefapAfifeAlpBh el B i fif W%‘)é‘?%%@ ¢ B Sokdounds of
efﬂ)Hnllla\I,epaaatbymid Iuirnmnc,dmgmuqdloasted ebiroged, leﬂtoé‘ﬂemnm sklective

to ati ent ed thereof. 22. The phar ceut| cal
B o b s s et 2 BT s B progestin

OngcdpttiralsbhiSR ntSHBR R BBlts, antitfRPertensive agents, anti- -inflammatory

agents, anti-osteoporosis agents, anti-obesity agents, cardiac glycosides, cholesterol

lowering agents and thyroid mimetics.

16. A method for stimulating wound healing and/or the immune system
which comprises administering a therapeutically effective amount of a compound as

defined in Claim 1 to a patient in need thereof.

17. A method for increasing muscle mass and/or strength or maintaining
muscle strength and function in the elderly which comprises administering a
therapeutically effective amount of a compound as defined in Claim I to a patient in

need thereof.
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18. A method of increasing lean body mass which comprises administering a
therapeutically effective amount of a compound as defined in Claim 1 to a patient in

need thereof.

19. A method for improving cognitive function which comprises
administering a therapeutically effective amount of a compound as defined in Claim 1

to a patient in need thereof.

20. A method for improving the immune response to vaccination which
comprises administering a therapeutically effective amount of a compound as defined

in Claim I to a patient in need thereof.
21. A method for accelerating the recovery of hip fracture which comprises
administering a therapeutically effective amount of a compound as defined in Claim 1

to a patient in need thereof.

22. The pharmaceutical composition of claim 9 further comprising at least

one nutritional supplement.

-192 -



