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WO 2004/ 037169 PCT/ US2003/ 032222 BETA- AM NO
HETEROCYCLI C DI PEPTI DYL PEPTI DASE | NHI Bl TORS FOR THE
WO RBADMENT OR PREVENTI ON OF DI ABETES 5 BACKGRQRAMDUSE003/032222
THE | NVENTI ON Di abetes refers to a di sease process
derived frommultiple causative factors and
characterized by elevated | evels of plasnma glucose or
hyperglycemia in the fasting state or after
adm ni stration of glucose during an oral glucose
tol erance test. Persistent or uncontrolled
BETAANMBNQ HEIFHR QCYEIA€ P ERTHIY IMPHP TINASEISEHBANCORS FOR THE

TREA' ékh Wéméﬁgﬂgﬁﬁ%@ ty. Often 10 abnor nmal
UCOS€é honeos

g asis 1's associated both directly and
indirectly with alterations of the Ilipid, |ipoprotein

BACK@R@WDI@pQH@MENmﬁbOI i smand ot her netabolic and
ab #sease Ther ef ore patl ents with Typ
d| abe 8Daes| 1P

L afigeage Prosps deryd/h roRar Bl dapsare &ctors and
charactergddbyadoutedlrleva s of ﬂa%@gﬁ&@s&b@hyﬁ@gf@kérﬁﬁﬁh qrbsfastlng state or after

adrmmgtracaoﬁ %f gﬂlcg Qf glglréyanﬂcg% eglltmé)ﬁ%f i‘ﬁaﬂcﬁzﬁ% T Eﬁfé{sfﬁ?t oP uncontrolled
hyper glye@mnpaaﬂﬁyga@d avitheincreograltanyt prefivgnenoorbidity ed apetatityc aDften

abnormbP %fﬁ%'ster}f?)hle%tagg %£§&1£}9@B&ﬁ J:tfy arld 19819&{0‘?1?%?12!{1{&53%3 of the

h ertension are critical n%
lipid, IIBPIPYHF%?HW&QQPF@FWH BistRbelign e ﬁ‘thebme@bglnfémél;hemodynannc disease.

Therefdre |phﬂ1§riﬂ§w1tﬁﬁ@p@ 2@ HetcdOnRine hrdl ok Msﬂe@ﬁﬂ? [Hrclzk%ge(f RE08 Ricrovascular
I -

et es bet es, I NSu ende
and migloS SEVEE ool freysifE S taE het BF bR denahe vascular
diseasenbypertsngiom neplivepitby, meneopathly atd reegudadiye Sl’f@i‘dﬂ@lesmerapeutmal

t

controlg)ff glde 5 nto% Lglt %@8 nﬁt&{{oﬁpﬁfgﬁ Pﬁ{sﬁ@%om paet crglcf'lgy gtfqi)%r%nt in the
clinicalyggnagpmerirpadtiggiment of diabetes mplitusar e t he same or even

el ev a%@re‘b@é@% erél &ﬂ;‘ﬂiz@@ &ty o RINRERL Sin @BX\@ Wedbetes, or
. . thes aélen evel op ed a resistance t
msuhﬂ"’%ﬁ?ﬂ%ﬁﬁ RGP Pﬁé Mo dhatiss Frasiss HitlerRy nojipsudin, the hormone
which rgtlates klusogel unlizb&omalnrtypm$ tlabétes @R BoMihMBint de%éﬁt%‘ﬁt diabetes mellitus
(N]])Dmaézglent% :ggtgﬂlﬂg\?% el’aserfla Yn%{%t? egelg(?}éa@ g{seetacte Isajﬁeggrs éven eijevateg compared
to nondiabsti¢ pulj¢assithomevey éreseapmentsdlapa: davelopedd resistamderto the insulin

stlmulaﬁﬁg bﬁ%@ I'c‘)ﬁegluc%ée éﬁlﬂ;:}gﬂi'?nét 1§1tne} Gfe ﬂlﬁln'}fljstuhﬂrée”%{iiré %fssqgse which

i m.m shed er o lnSUInreceporS
are muifg% tyPred|adipose Heesrang el agnadas et levelatwhile dovateenre
insuffidiid @ S¥ed@sine theiptoiRSted AR@M fefistafdll in  res ponSI veness
| ff t | f
upt kel sk Shd Reimsplg e o Ginbhtspiioe? of iS5 recepors
but to 4 pratirqulat ecepteubindingelofees thiabis nof ydt Iupdlérylﬁoﬁ This aebmm;e to insulin

respon '{Ie%%ééereﬁigg_}ﬁ Ensg%fﬂﬁ{'hg g?sﬁflg Q&?\Ia'tl%] oﬁglgcés%%??atﬁe o&ldapaon and storage

e aval reat nents
in musele arrbinadequplei ipsilinaorrepron eflinedysis i @@sppgmtmsab pyd of glucose

producﬁ@ﬂéh(ﬁ’s%&reﬁon kagne 17veeogni zed |imtati ons VW” l'e

physi r@ Fli)fl se and reductions in ary intake of

cal or 88 Ay faplejreatments fon typg %%12‘ aé(B &pt ¢hanged substantially
in many geds, hh wnrecogripdd lanitsionst IWHll&I ;ﬁaysmzﬂ%&éﬂ’dﬁﬁtand %dﬁ@ﬁé‘ns in dietary

-ent r d sed

insake GAGIop0F Y SEnc R iRl P PLup SR Yamb R i
treatmepbistvaypany begagke af'rwglﬂﬂestr@fchshmdbmae/dﬁmﬂes bmtexeass fogd
consundp®®n Rsp&i@ly of foods containing hi gh amounts of saturated fat. Increasing the plasma
level of insulin by administration of sulfonylureas (e.g. tolbutamide and glipizide) or meglitinide,

-1-



10

15

20

25

30

35

35 level of insulin by adm nistration of sulfonyl ureas
(e.g. tolbutam de and glipizide) or neglitinide, -1
wOD0208A6937169 PCT/ US2003/ 032222 whi ch st i muPEr/@S100#032222
pancreatic (3-cells to secrete nore insulin, and/or by
injection of insulin when sulfonylureas or
meglitinide becone ineffective, can result in insulin
concentrations high enough to stinulate the very
insulin-resistant tissues. However, ﬁ{)ousa{ OW: i
which stingulate sheypancispie Frecedls (R SRSERte BPTe WSy, afliig y injection ot mstim

when suW?Pe cfrélﬁé ﬂn% bef§iHeé ifeffestive) sat te@ulﬁﬁﬂhﬁﬂmgmgcmﬂ;raﬁons high

ur €as or I|t|n|d
enough th SEM 1A 1 g0 i e SRS 2[)1% W 8%%9&??? RREfvels of
plasma ghhc®8éMBarl RSWH frHim aﬁﬁmhtﬁatmmfomﬂm or Tisglih B@H@ﬁﬁ%@gs (sulfonylureas

or meghE%]:c:l{a)g g?s @Ihlnng?ealsezv é) ﬂs}ﬂhﬁ ¥es§s'_%1% tdh@g) thﬁ e%rfﬁgher plasma insulin

levels caioguamiThesiguahielné mcrease mﬁ'dhrn%ﬁtnﬁlélwrw ﬁesubﬁlﬁ 13 m% gorrection of

hyperglyfcgl% CHO\gt-g\Jengﬂ?é t%vdaﬂ eﬂ{éiil'f@rhﬁﬁ‘ 8Ad mMEbintihdan il@sce lactic

ects enfor i s often.
acidosis pnés;@useyémﬂh@% Mﬁﬁoﬁfm@zhaﬁﬁfiwef& fgfﬁ%tsgh %fto n gl is often
prescribdd'for hd AEABRDE Myp®2 dbbeRBZY| thi azol i di ne- 2, 4- di ones)

Sgte eﬁ’mrtcgé E?Z(rgsgsg i $/ Bgﬁfthfﬁgﬁj}gﬁg} QLSC%{)I%;% g@gﬂﬁb’fgqéce\?fﬂgl Rlescribed
class of Gbapeirs wilfilpesatiabipe atnslisuatisg arny ayrngtom@,f g@g@ ci1ﬁl@,ng:s| These
agents sﬁ%{ﬁ%{ﬁg}ly L1r¥c¥easep nghﬁﬁ: geﬁlsmlvity &l nﬁl@&e "’IWGP OPadip$é ¢i@sdeNn several

di abet es T.esu tlng in d
animal paddls af type ) d@hptle@reéulémg rlléﬁ@méhorcﬁomﬂl%e EPERFLPR g1 thy levaie

plasma tf;@é"lgl REoQIWERSEoMutBRY on%ngl ennia. The Bliooies tieariase currently
ﬁtazones t hat are [ren

marketeg@gﬁnag)pgstsoqf t]pq]gerﬁpétls%tgﬁa g Bpa |aft¥ éa‘%% r8?epg%rt(§9A?2 Oprlma.rlly the
PPAR- aﬁﬁﬁ@idb‘iypfePPBRR gAhinARpohiymtih gencRMARelavadeo bakesppesible for the
1mprovq.d5§88ﬁ)ssiemng€l ?aglpn ?qr?é IlSSOt%gR/%& Q&Ld l'ythQ g}ﬂaﬁ&%‘g N2wREPPAR agonists that

sensititizati on
are beinighested for abatereueef Merﬂ tdlra@etgrs areaag@n@§ of (e tlphaprggama or delta

subtypea%ozmzﬁ-{x)ﬁ{ﬁt%tof tRHsE, AR1if Fndn %5% af&éhehﬁ@ﬂ&rm*féremffrdﬁ e

es are_ agoni sts o a
glitazongs Giteyfhey &e nat BiwDRHRET RSt SWR%@ émgfﬁf&g‘? mh‘ﬂ?r g"é‘é%@’) have
occurre@r\ﬁth%%{@ dtahd %’htﬁ&d‘n@@ l8EH ad ﬂfdiglitﬁzhﬁeZO glitazones (i.

t i di ot

(o5, Mdipamey mehfes e iGe egiss FEP Ko L Rs Gl Now
biocher@ichlt @)pftmeﬁe,s thardlavabecnrroggnitly antooriced\oirre iiith Bndeiee yRigrment
1nclude%ée\ﬂf ﬁlga réﬂ%lﬁ%o%ﬁﬁ@@l {lﬁ'to?%]delé AHERE) éﬂﬂ’}ﬁ‘ﬁfeirg@&ds%

roac es that” have been recently
phosphauaser-bBIlQEEEl-lBB lftilﬂét%ftl |1 under devel opnment incl ude

treat Qi%?é pothddtna &@ﬁﬁ)ﬂiﬂtﬁ@&f wla epﬁmyl bieptixdase-{¥ ({OP-IV" or "DPP-
ose

acarb

IV") engpmpameg)sq 1?ﬂrq]1g . gs:télatq& ng() E Pel?lﬂ:]ﬁ ?l'ge tg’e%tment of diabetes,
and parti0€lafly BRRL diytetge See mamme(wmmo&az Wipps/1p998, U.S. Patent No.

5,930,300- é@@p@ﬁ&i@%’%% ] ﬂ%?ﬁtlp@gié%z AR EiB&QSMeaa@hé}HMtt 6:
2745-2048 {1996). Fheyuseinbees otiPBHY ighibitgesdn ftlasy trf@)@gﬁxmoé tyRe 2 diabetes is
based 7&1@9&%%?@ n]v%%gf%adﬂ%' 1§act%§£%ﬁ %%Gn like ;%%ﬂdé@QGLP 1) and

1996
gastric Bnhgbut«gy PReiie (@;@m G]EPe-t tand P a%mﬁfpj}gs ge Pi@ cp wl%%food 18

consuﬂ'ﬁle fTﬂeﬂﬁé@tn%f stiaftiAtY ptothicidd 6ff igsilin. tThkibitioaatf ﬂﬁfhf\’ tefads to decreased

i abet e
1nact1va¥ 10n og the 1ncret1ns andsfhls in turn results in increased effectiveness of the incretins in

stimulating production of insulin by the pancreas. DP-IV inhibition therefore results in an
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based on the fact that DP-1V in vivo readily

i nactivates glucagon |ike peptide-1 (GP-1) and
w@ami08T169 nhi bitory peptide (A P). G.P-1 and Qr@r/asmo3/032222

incretins and are produced when food is consuned. The

incretins stinmulate production of insulin. Inhibition

of DP-1V leads to decreased inactivation of the

incretins, and this in turn results in increased

ti.veness f the incretjns in 35 stinulatin
1ncrease§rlggﬁl of Fqudpsq l{ﬁqVﬁntB%equﬁfé( ?JB?FCtihé Aucretys arevproduced by the body
only whien fiodai i iconsuiniedr BPdVenhidiidnt 3; ndﬂ efpecteddo 'ﬁ@r&@@ﬂ‘(eQSWel 6Pinsulin at

. 4 O | pen ﬁﬁb serum i
imapprofle M S e A P BEIRIT R B ot R S B Rt ipgh sueer
(hypoglydesnipl d}lhlbﬁmnybf WY fsoberefagse expesteded incBRs¢ Msukmivithbiitdncreasing
the risk bEh{}Rel REREE LGk 9 a'dﬁﬁ o esuﬁ«{) féc?Xs%BmQtfeii 'v&ﬂﬁlm)aé H%ea(;f insulin

| nappropriate tines, et ween neal s, I ch can
secretagoguis- t o excessi vel y Iom1b|ood sugar (hypogl yceni a).

| nhi bDPLMnﬁfblta@'alls\é HaSe bitef HePipRuGXPEIfie8 thstdscuBeH88REn. DP-IV
sulin wt i ncreas the risk

0 of
nniviofylith Bl SFRSERA et el B e BB i fabes
New compeunts armisedded so hetingiragagDBdV 1ﬁllﬂbitMschl|n bbtdund Soeths Geatment of

ciabre RS LAEE AR i bbb <ry R A BSERUED PPV
mhlblto@ﬁé@etheé@@e@fm of type rdiabetess jig fiseuseachir DtJ hBrncleraib dixgs Opin. Invest.
rugs, memqwgmmn@mew aededynOet 12ty ELP %ﬁdr@g Palents, 13: 499-510

2003 inhibitors can be found for thé trea
( )- di abet es and potentially other diseases and

conditions. The therapeutic potential of DP-1V
UMM Hﬁg§ treatnment of type 2 diabetes is
S %ﬁScuss gﬁQﬁp&ﬂs ucker in Exp. Opin. Invest.

Dru gsThelQresfslf inveatiqmie dBkctad tb toympGundsigbicharsinhiitors of the

dlpeptldgf‘ e@fﬂasecﬁ” anEEEKNDP E@éﬂﬂﬁorsaehnd%ﬁclﬁar% gSGf‘l?lQlQﬁé tredtRent or

sent 1 nvent
preventigp,og E‘%Sé%feﬁ G @ﬁb&%ﬁemb’b?ﬁp&lﬂe%r%*?@m Fingplveeuch as diabetes

and partd:iumgit!yﬁé’ b dp@pxes. dﬁl&ﬁmbéﬁtﬁﬁﬁy BRo dirbed ¥ prabhRichfEa cdmpositions

Ich ar in the treatne preventi on
comprisFE T 0B rds §i e hip EP OV g ¢ BRLENGng in e prevention
or treatreeTit pheudhsdiseasesliv edijchshe Hipaptidiil abptidzse-TAbakzypa i igwdlad y

type 2 diabetes. The invention is also directed to
phar maceuti cal conpositions 20 conprising these
conmpounds and the use of these conmpounds and
conpositions in the prevention or treatnent of such
di seases in which the dipeptidyl peptidase-1V enzyne
is involved. -3 WD 2004/ 037169 PCT/ US2003/ 032222
DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present

i nvention relates to hexahydrodi azepi none conpounds
useful as inhibitors of dipeptidyl peptidase-IV.
Compounds of the present invention are described by
structural formula I:
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NH2 0O R4A RB Ar NNRL R5 RO 5 (() or a

phar maceutically acceptable salt thereof; wherein
weamh/08716% | ndependently 0, 1, or 2; Ar is phepgl/US2003/032222

substituted with one to five R3 substituents; 10 Rl

Is selected fromthe group consisting of hydrogen,

C -10 al kyl, wherein alkyl is unsubstituted or

substituted with one to five substituents

' ogen, hydroxy, Cl_6
DETAIBE%’QE?&E@‘%W&%%&E&?@%XWar bonyl, and

pheny [Ch€pre3entl ikrvenyion Maeeﬁdheaﬁkpkydih&pmu bsﬁlb(fnhﬂdl@ dseful as
s . e ogens n-aryl, .
imhibitcp B pUlrdlscdE, CObbililts 8 IR THRIPNAR Hessripea by
structurebformyla Isubst i t uents i ndependently sel ected from

hal ogen, CN, hydroxy, R2, OR2, NHSO2R2, NR2SQ2R2,

S02R2, CO2H, and Cl-6 &lHyI@xy&drgonyl, 20

(CH2) n- het er oaryl ,.wherjei n jhet el 0a QI i s unsubstituted

or substituted w f‘ﬁ e t e ubstituents

i ndependently sel ected from hydroxy—pal ogen, Cl-6

al kyl, and Cl1-6 al koxy, wRef/ein kyl and al koxy are

unsubstituted or substituted®ith one to five

hal ogens, (CH2)n-heterbcyclyl, wherein heterocyclyl is
unsubstituted or substituted with one to 25 three

or a phahiasditicligNhceeptabie REIN BRI Ywhab@Ct ed from oxo, hydroxy,
eachnihﬁxlbd)geﬁc@gglﬁ al kyl, and Cl-6 al koxy, wherein al kyl
SN CRF Y& L Ursubstituted or substituted with one
to five hal ogens, (CH2)n-C3-6 cycloal kyl, wherein
. I [ I tout bstituted with one to
Aris pl‘tfeﬁglesg@étg%%tdixﬁgg&fquﬁv R Gl {1?1%‘{

nts i ndependently ’sel ected from
hal ogen, hydroxy, Cl_6 alkyl, and -4 W) 2004/037169

R1 is sdfletdd 23R QRE Qx%agggnsjs%?%fal koxy, wherein alkyl and

ﬁ}l}&gé(é/n,ar e unsubstituted or substituted with one

C1-10 alkyl, wherein alkyl is unsubstituted or substituted with one to five substituents
independently selected from halogen, hydroxy, C1-6 alkoxy, carboxy, C1-6
alkyloxycarbonyl, and phenyl-Cj.3 alkoxy, wherein alkoxy is unsubstituted or
substituted with one to five halogens,

(CH2)p-aryl, wherein aryl is unsubstituted or substituted with one to five substituents
independently selected from halogen, CN, hydroxy, RZ, OR2, NHSO,R2,
NRZSO,R2, SOyR2, CO2H, and C].¢ alkyloxycarbonyl,

(CH2)n-heteroaryl, wherein heteroaryl is unsubstituted or substituted with one to three
substituents independently selected from hydroxy, halogen, C]-6 alkyl, and C1.6
alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with one to five
halogens,

(CH2)n-heterocyclyl, wherein heterocyclyl is unsubstituted or substituted with one to
three substituents independently selected from oxo, hydroxy, halogen, C1-6 alkyl,
and C1.6 alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with
one to five halogens, |

(CH2)n-C3-6 cycloalkyl, wherein cycloalkyl is unsubstituted or substituted with one to
three substituents independently selected from halogen, hydroxy, C1_g alkyl, and
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to five hal ogens; and wherein any nethyl ene (CH2)
carbon atomin Rl is unsubstituted or substituted with

WwWor@4/08T164 WO gr oups i ndependently sel ected froPCT/US2003/032222

hal ogen, hydroxy, and C 1-4 alkyl 5 unsubstituted or
substituted wth one to five hal ogens; each R3is

i ndependently selected fromthe group consisting of
hydr ogen, hal ogen, 10 cyano, hydroxy, Cl 6 al kyl ,
unsubstltuted or substituted with one

hal odeh,alkeay. wheieroaliy! and alkexy Pﬁed{néBbS&Fut%B%ﬂbWP@é with one
Wi th angetipiddete nal ogens, carboxy, 15

fdSbgs e DREeRR IR WS R Bisd with one

tS@@R%rou;ﬁGﬁMﬂﬁndenﬂgmNHmd framchal GEANRZIRZ Y, 30d €acialR? i s
i ndependent | bsti t ut ed bsti t ut ed
WRERREHES P sdtebEr Bt Ve e R ndent |y ool et ed

from hal ogen, CO2H, and Cl-6 al kyl oxycarbonyl; R4 and

cn T A0SOt sl 9100

lnmggszoosl 032222 cyano,
halogen,

cyano,

hydroxy,

C1-6 alkyl, unsubstituted or substituted with one to five halogens,
C]-6 alkoxy, unsubstituted or substituted with one to five halogens,
carboxy,

alkoxycarbonyl,

amino,

NHRZ2,

NR2R2,

NHSO-RZ,

NR2SO,R2,

NHCOR?2,

NR2COR?Z,

NHCORZ,

NR2CO,R2,

SOR2,

SO2NH2,

SOH)NHRZ, and

SO/NR2R2;

each R? is independently C1_g alkyl, unsubstituted or substituted with one to five substituents
independently selected from halogen, CO2H, and C1-6 alkyloxycarbonyl;

R4 and RS are independently selected from the group consisting of:

hydrogen,
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carboxy, Cl-6 al kyl oxycarbonyl, Cl1-10 al kyl,
unsubstituted or substituted with one to five

wa@amgstieent s i ndependently 5 sel ected from hetDys2003/032222

hydr oxy, Cl-6 al koxy, carboxy, Cl-6 al kyl oxycarbonyl,
and phenyl - C1- 3 al koxy, wherein al koxy is
unsubstituted or substituted wth one to five

hal ogens, (CH2)n-aryl, wherein aryl is unsubstituted
or substituted with one to five substituents
GYA¥ependently sel ected from hal ogen, hydroxy, Cl-6
aktody, and Cl-6 al koxy, 10 wherein al kyl and al koxy

(gg_gog}@?@,@%%} ged or substituted with one to flve

n- het er oar wher ei het er oar

Ghd0 @BMJW&F%H%%%MQ%%’@WW U 1B A CSBOYHY  indSpendently
Substéenééeaatﬁommﬁmem@my Geketitad, frbomyhydr oxy,

hal Cl-6 | Kk
and Sk e artabs A eeas o1 2R PR ReR Khsubsttured
to fiyeubdiutalvigesse tooEBhReaes erocycl yl, wherein

@f}r 0F CI ¥1!a ess Y ﬁ}b'sﬁ 1%y gﬁbs? ‘t‘x}ﬁ}é& kwﬁt‘ﬂto%g é&‘?ﬁz@su%ﬁtuents

uents |n epen selecte rom

0XO0, imﬁdpmyntlmwl@@@lﬁroxmha]@gm kyfroxy datr6@lkyd aadikdxg alkoxy,
wher e f

subst WF‘ tet d&ik}rlaa%g aglr? 2 9)‘%% |S§be§ﬁﬁﬁ% 8%%%%ﬁ%d?£1th ())rhe- t831_vg

cycl obdlgdns, wher ei n cycl oal kyl is unsubstituted or
@E{g@hlﬂeﬁr@ Wistharedin Betémaryil reeuistingtd bumibstuted with one to three
|

a|nk§ Psem) ﬁ?, n pgp«%ggﬁg} k1 qéec? %:01%1 ){}yg%lgg%ﬁl kcgiﬁ/ﬁk}fl and Ci-6

unsubsikbk yitvetebrein atlybsid ztlht;qchrcz\mndubsmmmdtom stibstiguted with one to five
hal oggﬂs CH2) nCONR6R7, wherein R6 and R7 are
|ndep

Aty selected fromthe 25 ogg consj. st i ng
z)mgl@ﬁerog Ylawbergin hetepocyshyl {5 uns(@%&.} fituted 1th one to
( CH2) tréSaufbstitukfits dlelpdendtyy %l@lecﬁfrdﬂn@b hyﬂnex}e ihﬁ]logd:rkﬂ] 1-6 alkyl,
Iq; ggz“fg L tzld&%g? gvrhﬁfc%ﬁ I falﬁtgﬁg(o&(y &% lgrSEb?tltléth o Substituted with
unsubghé{cmti@@h@ eabpst | tuted with one to five

ﬁégi%]xég 62%%]821 %‘X‘éﬁ% ?g{h‘;meét’[tQﬂ\%E i Llﬁﬁﬁﬂrted w1th one to

ereln
and atMg&w@m@euﬁsn@@mc’cemlteaeléﬁte%trwhaﬂqaeédly S‘E?‘Ympﬂfﬁ alkyl, and

one t@yf & YRoRAWIELAR alk9T ath K Sy hrEfnaubetiRediop getshalied with one
with the nitrogen atomto which they are attached

form %o fiwe baloggsiic ring sel ected from azeti di ne,
RYHHHIAOINRER7 PWB@EinCRﬁTﬁ}d BT periaddperdendydelectod fibal thae;

subst Arpeansrie it ttoge Aol iRy e bt £ {Chbn-Cos
i ndeperbbatiyl,yand €l1e¢ tll, fvherrithalkplge nnsubydiutedyor sdistignted with one
al kyl

to f?vre]:qla%g_egs and wherein phenyl and cycloalkyl are unsubstituted or substituted
with one to five substituents independently selected from halogen, hydroxy, C1-6

alkyl, and C].¢ alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted
with one to five halogens;
or wherein R® and R7 together with the nitrogen atom to which they are attached
form a heterocyclic ring selected from azetidine, pyrrolidine, piperidine, piperazine, and
morpholine; and wherein said heterocyclic ring is unsubstituted or substituted with one to

five substituents independently selected from halogen, hydroxy, C1-6 alkyl, and C1-6

alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with one to five

-6 -
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35 al koxy, wherein al kyl and al koxy are unsubstituted

or substituted with one to five -6 WD 2004/037169
weEIMOSAD3/ 032222 hal ogens; and wherei n any PEL/Ogi0e5e32222

(CH2) carbon atomin R4 or R5 is unsubstituted or

substituted wth one to two groups independently

sel ected from hal ogen, hydroxy, and Cl-4 al kyl

unsubstituted or substituted with one to five

hal ogens; and 5 R8 and R9 are each independent

rajegengemd srhegsin enymeiiylene (CHALCERFLHPRERR 0P 1%#1’@ unsubstituted or
&%E@B%ﬂ% l‘h(f)ne tg%wﬁ g?&t%ﬁtm Bé’lﬁﬁbﬂ? %leété@frsﬁrlﬁ%geﬁtkgfmoxy, and
ur.a n as depi ct'ed
Ch4faék>ﬂﬂpﬁlh8%tum4?fdu?@&mﬁ8? 1t%/3ne%) ?\rl’%ﬁ (1a)
10 wherein Ar, Rl, R4, R5, R8, and RI are as defined
rein..ln.a s n nho t he conpounds of the
RE a“dgr QLD 1W8ﬁcﬁgﬁyﬂy%§gen Orr@efé ?Jéltlzl from the group
conS|st|ng of hydrogen, halogen, 15 cyano, hydroxy,
Cl-6 I sy ti-t.ut ed u WL
Five POy of i EfhyPhadsithy BskaR fichllof e difbon atom
marked stithsni haseUe chhflgtnetlwma#dap@tmmcfg@mda Ian a class of

this enbodi nent, R3 is select ed fromthe group
consi sting of hydrogenNI—le @r oR* ge0.chl oro, brono,

trifluoromethyl, mebd ass of this
class, R3is sel €¢ er grioup consi sting of
hydr ogen, fluoro, and chloro.] In aN+HRrd enbodi ment of
the conpounds of the preseR? [Nvedtion, Rl is sel ected
fromthe group consisting of :Rghydrogen, 25 C1-6

al kyl , wherein al kyl i(®)unsubstituted or substituted
with one to five substituents independently selected

wherelrf AP"thﬁl“oRé nR8 drdk e abdeffhedlefiy., carboxy, Cl-6
aI kox}“ geacgmg E%’g?‘i‘l andggp tgfr:] Xompoun%s o% 5‘16)( ¢sen 1%{76nt10n
R3 is selected from the group consisting of

hydrogen,

halogen,

cyano,

hydroxy,

C1-6 alkyl, unsubstituted or substituted with one to five halogens, and

C1-6 alkoxy, unsubstituted or substituted with one to five halogens.

In a class of this embodiment, R3 is selected from the group consisting of hydrogen, fluoro,
chloro, bromo, trifluoromethyl, and methyl. In a subclass of this class, R3 is selected from the
group consisting of hydrogen, fluoro, and chloro.

In a third embodiment of the compounds of the present invention, R1 is selected
from the group consisting of:

hydrogen,

C1-6 alkyl, wherein alkyl is unsubstituted or substituted with one to five substituents
independently selected from halogen, hydroxy, C1-6 alkoxy, carboxy, C1-6
alkyloxycarbonyl, and phenyl-C1-3 alkoxy, wherein alkoxy is unsubstituted or
substituted with one to five halogens,

(CH2)p-C3-6 cycloalkyl, wherein cycloalkyl is unsubstituted or substituted with one to
three substituents independently selected from halogen, hydroxy, C1-6 alkyl, and

-7 -
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substituted with one to five hal ogens, (CH2)n-C3-6

cycl oal kyl, wherein cycloal kyl is unsubstituted or
waiwsstier ed with one to 30 three substituentBCT/US2003/032222

i ndependently sel ected from hal ogen, hydroxy, Cl-6

al kyl, and -7 WD 2004/037169 PCT/ US2003/032222 C1-6

al koxy, wherein al kyl and al koxy are unsubstituted or

substituted with one to five hal ogens; and wherein

any nethyl ene (CH2) carbop atomin I.S. unsubstitute

or  sufbls6 iaﬂww(vbﬁr%l%a %Wé an‘i]ﬁlﬁf”%arﬁ PB%tl?uﬁecﬁf;?fegﬁggﬁ?tFé ¥th one

sel eGt, e a en, hydroxy, and Cl-4 al kyl 5
nsugg%ﬁ?&%@gb%r’ h%’ggm Ligted er% i< QR llisat!;té : substituted with one

regany mepylepe (£ C%‘#’o‘i‘ AP Wb o i et 0 (%/ﬁre

16 WP gtowgs imkpertdently exlenied fromémntdgom, hyRtoxiysands€l-dcdled

fromthe group.consi.stin f hydrogen, 10 C 1| -4

%SR%tlFuteckgrﬁ“ggth IV‘O@} %Iéetg[ﬂ&v,e SRSk ycar bonyl met hyl

car boxynet hyl, hydroxyethyl, 15 benzyl oxynet hyl,

benzy) oxy&k %ﬁﬂ'ﬁs %ﬁgoc}iﬁﬁéﬁﬁ ?@%}g%ﬂnﬁs 8t SiebedsRRSinGdntion, R1 is

t hi s Class, 1 el ecte romthe group consisting
selecteddforh firasgemconsBngef hyl , tert-butyl, and cycl opropyl .
ByRirGgehour th embodi ment of the conpounds of the present
‘#nve tL,on, R4 and R5 are independently selected from
Fré%lfyé’up consi sting of: hydrogen, C1-10 al kyl,
AUNSUBslubioethet] or substituted with one to five

substituyents independently 25 selected from hal ogen,
Wﬁ@%&?&%ﬁ%ﬂgﬁkoxy, carboxy, C1-6 al kyl oxycarbonyl,

canobxymethpll - C1- 3 al koxy, wherein al koxy is

ﬁyqﬁ juted or substituted with one to five

al ogens,” (CH2)n-aryl, wherein aryl is unsubstituted
benzglop¥mpthihed with one to five substituents

béoRKpsBL dnd sel ected from hal ogen, hydroxy, Cl-6
alsyl, nd Cl_6 al koxy, 30 wherein alkyl and al koxy
YOI Ybst it uted or substituted with one to five

In a subclass of this class, R] is selected from the group consisting of hydrogen,
methyl, fert-butyl, and cyclopropyl.

In a fourth embodiment of the compounds of the present invention, R4 and RS are
independently selected from the group consisting of:

hydrogen,

C1-10 alkyl, unsubstituted or substituted with one to five substituents independently
selected from halogen, hydroxy, C1-6 alkoxy, carboxy, C1-6 alkyloxycarbonyl,
and phenyl-C1-3 alkoxy, wherein alkoxy is unsubstituted or substituted with one
to five halogens,

(CH2)p-aryl, wherein aryl is unsubstituted or substituted with one to five substituents
independently selected from halogen, hydroxy, C1-6 alkyl, and C1-6 alkoxy,

wherein alkyl and alkoxy are unsubstituted or substituted with one to five

halogens,
(CH2)p-heteroaryl, wherein heteroaryl is unsubstituted or substituted with one to three

substituents independently selected from hydroxy, halogen, C1-6 alkyl, and C1-6
alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with one to five
halogens,
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hal ogens, (CH2)n-heteroaryl, wherein heteroaryl is
unsubstituted or substituted with one to three

waadwsstieent s i ndependent |y sel ected from hydr PRI/US2003/032222

hal ogen, Cl-6 al kyl, and Cl-6 al koxy, wherein alkyl
and al koxy are unsubstituted or-substituted with one
to five 35 hal ogens, -8 WO 2004/ 037169

PCT/ US2003/ 032222 (CH2) n- het erocycl yl, wherein

het erocycl yl is unsubstituted or one
AU RN BN~ SRR, RS I S
hydr ogiee sh@étﬂm 1n@&i£1dafhtl§,ydelectedlﬁbn€&xdﬁ }aﬁmyhalogen C1-6 alkyl,

ther o LB B PG B R et i

cyclqgkkywwewﬁngemm cycl oal kyl is unsubstltuted or
Ll
@%@B dr;’dé %?rilé%l Qreg‘p%yrcgdranﬁﬁ? s%@@&shﬁdﬂ&ﬁ&ﬁsubstﬂuted with one to

sef ecte hydr oxy

al Ky hresrrabstiends EIRpRenhnsiecled TETR YRIOEFTY hé{ﬂll@éwghﬁélkyl and
unsubgsi igtit &Y, FheuPAk{taat alkowl bie WwRebsti@ed bisubstituted with one
hal ogens, whérein any methyl ene (CH2) carbon atomin

R4 ortorbveihalagesubst i t uted or substituted 10 with one
{vRertMOang nastby e (@B ndeiuh ayors &l BRE beRSfis umubstitotgdor substituted

rox and C1
W%’tg Iﬁ)n% tvsfo 1ol Bﬁ%ﬁ%&%ﬁ!@rﬁwﬁggg%{: ?ﬁ'flzﬁg%%r hﬁéﬂgﬂ/ a'hH@?l alkyl
endabstitaedor aibstlhﬂemwnhoue}ttsfmﬁhdlmnpr esent invention,
it R4 and R5 are independently selected fromthe
group consisting of: 15 hydrogen, Cl-6 alkyl, 4
unsubb 4 ¢lassed this es\bodinhant pEdie gpPMROWIE of gherprgent invention, it R

and RS %}égﬁ&é;P%H&é}ﬁl%z sbﬁ%@@f&?ﬂfe' ouph§stiggotf r om hal ogen,

Cl-6 al koxy, carboxy, Cl-6 al kyl oxycarbonyl,
Ogﬁ*ﬂenyl Cl- 3 al koxy, wherein al koxy is
cmsamkyll, tnsubstitoted ou bebstituieddithionhtodie subgtitbenis independently
hal og 3 [ Si1R0:8, ¥arbb C1.6 alkyloxycarbonyl
unsub%{il t u‘fﬂ(c)i]g-1 st}%ﬂ%% V\g?ée‘i ,@,r ;§y 16 YOR 7

subst amdmlmwl Culrﬁd@ @Fﬁdé‘ﬁﬂe}n %IBP’@{:&S élastfhsemtqﬁ‘a?fosgeﬂmed with one
hydr Oﬁf kyI and Cl-6 al koxy, wher ei n al kyl

{%Hg) o ﬁv ar u n Psbl.%:gé%sﬁtnﬁgq @r{s&éﬁgﬁtteam oep[e otf1ve sﬁ‘bstltuents

het er Qﬁfepéndeﬁtl}d slesledled fromttmtbgen, hydistyi €uteedkyli artd ©nhe atkoxy,

three 25.s |tu ts inde entl e

hydr owler%lglgéj Xy af Rﬁ‘/ﬁ%&g d&}{ % ‘ﬁ%‘?éiewﬁ oRE'o five

mheremmogﬁkwl_and al koxy are unsubstituted or

%@ﬁ%r{-ﬁ&&%gry‘f‘ﬂ WHErQA Sefefoatyl unsiBétREEASr substituted with one to three
substituents independently selected from hydroxy, halogen, C1-6 alkyl, and C1-6

alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with one to five

halogens,
(CH2)n-C3-6 cycloalkyl, wherein cycloalkyl is unsubstituted or substituted with one to

three substituents independently selected from halogen, hydroxy, C1-6 alkyl, and

C1-6 alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with one

to five halogens, and ‘
wherein any methylene (CH2) carbon atom in R4 or RS is unsubstituted or substituted
with one to two groups independently selected from halogen, hydroxy, and C1-4 alkyl

unsubstituted or substituted with one to five halogens.



(CH2) n-C3-6 cycl oal kyl, wherein cycloal kyl is

unsubstituted or substituted with one to three
wammgstieent s i ndependently sel ected from hal oPenUS2003/032222

hydroxy, Cl-6 alkyl, and 30 Cl-6 al koxy, wherein

al kyl and al koxy are unsubstituted or substituted wth

one to five hal ogens, and wherein any nethyl ene (CH2)

carbon atomin R4 or R5 is unsubstituted or

substituted, wifh one tg,t roups i ndependently
sel ectliediSyicss Héﬁh&g‘éﬁsﬁr %a‘ﬁ@@,aﬁa eﬁffg@ﬁ& qegqcted from the group

consistigsfbst i tuted or substituted with one to five
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Elal ogens. 35 -9 WD 2004/ 037169 PCT/ US2003/032222 1In a
UBCPEss of this class,. R4 and R5 are independently
§dixcted fromthe group consisting of: hydrogen,
CHp CH2CHS, CH2CH(CH3) 2, CH2-cycl opropyl,
-cycl ohexyl, CH2OCH2Ph, 10 CH2OH CH2Ph,
8@4‘%& 2Ph), CH2(4- OCF3-Ph), CH2(3- CF3, 5- CF3- Ph),
CHLHRM@6R3; Ph), CH2(2- O -Ph), CH2(2- Me- Ph),
%%2- boMe-Ph), CH2(2-Ph-Ph), 20 CH2(2-F, 5- F-Ph),
YRUBRY:  cH2(2-F, 3-F-Ph),  CH2(2-pyridinyl),
CH2OCH2Ph,

CH20H

CH2Ph,
CH2(3-OCF3-Ph),
CH2(4-OCF3-Ph),
CH2(3-CF3,5-CF3-Ph),
CH2(2-CF3-Ph),
CH2(2-C1-Ph),
CH2(2-Me-Ph),
CH2(2-Me,5-Me-Ph),
CH2(2-Ph-Ph),
CH2(2-F,5-F-Ph),
CH2(2-F-Ph),
CH2(2-F,3-F-Ph),
CH2(2-pyridinyl),
CHp(3-pyridinyl),
CH2(4-pyridinyl),
CH2(1-oxidopyridin-2-yl),
CH2(1-oxidopyridin-3-yl),
CHp(1H-pyrazol-1-yl),
CH>(2-F,6-F-Ph), and
CH2CF3.

In a further subclass of this class, RS is hydrogen.

In a fifth embodiment of the compounds of the present invention, R8 and R are

independently selected from hydrogen and methyl.

-10 -



CH2(3-pyridinyl), 25 CH2(4-pyridinyl),

CH2( 1- oxi dopyridin-2-yl), CH2(1-oxidopyridin-3-yl),
w@kigasHpyrazol -1-yl ), CH2(2-F, 6-F-Ph), and 3BCTZHRI0P3032222

In a further subclass of this class, R5 is hydrogen.

In a fifth enbodi nent of the conpounds of the present

invention, R8 and RO are 35 independently sel ected

from hydrogen and nmethyl. -10 WO 2004/ 037169

PCT/ US2003/ 032222 In a class of this enbodi nent, R8

and RO are hydrogen. In a sixth enbodi nent of the

pr esgnh clabyvémhis embadenae MO untiR9 efe Hydropeha la 5

wherein RL is selected fromthe group consisting of

hydrogen, C -4 alkyl, 2,2,2-trifluoroethyl,

net hax y sartbanlyddimeimdf, the pi@sendityertjorearh gpmpounds of formula Ia

5 whern RS SRS B oA benevToxyet iyl ang
hiydrogeth,ect ed from the group consisting of: hydrogen,
C%EgalkyQHZCI-B, 20 CH2CH(CH3)2, CH2-cycl opropyl,
23 5 ieoretgy  CEOCHEPh,

methoxycarbonylmethyl,

10 carboxymethyl,

hydroxyethyl,
benzyloxymethyl,
benzyloxyethyl, and
cyclopropyl;

15 R3is hydrogen, chloro, or fluoro;

R4 is selected from the group consisting of:
hydrogen,
CH3,
CHoCHz3,

20 CHpCH(CH3)2,
CHa-cyclopropyl,
CH2-cyclohexyl,
CH20OCH2Ph,
CH20H

25 CHoPh,
CH2(3-OCF3-Ph),
CH2(4-OCF3-Ph), and
CH»(3-CF3,5-CF3-Ph)
CH2(2-CF3-Ph),

30 CH2(2-Cl-Ph),
CH2(2-Me-Ph),
CH2(2-Me,5-Me-Ph),
CHp(2-Ph-Ph),
CH2(2-F,5-F-Ph),

35 CH2(2-F-Ph),

-11 -



CH2OH 25 CH2Ph, CH2(3-OCF3-Ph), CH2(4-COCF3-Ph), and

CH2( 3- CF3, 5- CF3-Ph) CH2(2-CF3-Ph), 30 CH2(2-d -Ph),
WQERRGA3NRS Ph), CH2(2- Mg, 5- Me-Ph), CH2(2- Ph- PPQT/US2003/032222

CH2(2-F,5-F-Ph), 35 CH2(2-F-Ph), -11 WO 2004/037169

PCT/ US2003/ 032222 CH2(2-F, 3-F-Ph), CH2(2-pyridinyl),

CH2(3-pyridinyl), CH2(4-pyridinyl), .

CH2( 1- oxi dopyri di n-2-yl), CH2(1-oxidopyridin-3-yl),

‘gﬁé %E‘-?’%%Eﬁ - I-yl), CH2(2-F, 6-F-Ph), and CH2CF3;
d RO are hydrogen. In a class of this
€ @@pydinyl),RS is hydrogen. |llustrative, but

g@&g {)3,111&1 exarrpl es, of compounds of the present
I n are useful as inhibitors of dipeptidyl

ﬁéﬁaﬂ-ﬁmnm/ ar e the following: F F NH2 Me~/0 N\ U
5 BI—H(I Ex1dopyr1d1n 2-yl),
CH2(1-oxidopyridin-3-yl),
CH2(1H-pyrazol-1-yl),
CH2(2-F,6-F-Ph), and
CH2CF3; and
10  R8 and RY are hydrogen.
In a class of this embodiment, RS is hydrogen.
Tllustrative, but nonlimiting examples, of compounds of the present invention that

are useful as inhibitors of dipeptidyl peptidase-IV are the following:

F

F N,

NH, O O

: (e

-12-



NH2 Op N UNMe F -12 WO 2004/037169

PCT/ US2003/ 032222 F NH2 OO N' W F OCF3 F NH2 O
w@2oM037ibH F F NH2 O 0 N\ N~ F F F NHCTD0S2003/082222

\' ~NHF Me -13 WD 2004/ 037169 PCT/ US2003/ 032222 F

O:'-N+1 NH2 0 p
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15

NNH F/ ~-Np NH2 Op/ N\ N FF FsNN NH2 O
O JN'H F or a pharmaceutically acceptable salt
W b@nesfisd As used herein the foll ow ng defini t PORESENE032222
applicable. 5 "Al kyl", as well as other groups having
the prefix "al k", such as al koxy and al kanoyl, neans
carbon chai ns which may be |linear or branched, and
conbi nations thereof, wunless the carbon chain is
defi ned ot herw se. Exanples of al ky roups i ncl ude
met hyl, ethyl, %ppyl |soprdbth+bu yl, sec- and
I

tert-butyl, pentyl, hexyl heptyl \_oc yI, nonyl, and
the |ike. WBE e _rhe specifi ed n er of carbon atons

permts, e.g., U2t e term @ kyl also 10

i ncl udes cycl oal ) and I nations of |inear
or branched al kyl s conbi med wi cycl oal kyl
structures. Wen nunber of clarbory atons is
specified, G -6 is intended. " oal kyl" is a subset
of al kyl and neans a saturated carbocyclic ring having
a specified nunber of carbon atons.
cycl oal kyl i nclude_cycl opropyl, c 4 oby tyl,

cycl opentyl, cycl chexyl, cyclohept.LL E&dDooctyl and

the like. A c¥sl 03 generalTy is 15
nmonocycl i c unl esp 5 W Se. cl oal kyl groups
are saturated un 3 g_defiwed. -14 WO

2004/ 037169 PCT/ USP003 032 2 ’g:i; i " al koxy"
refers to strai ghtpor branched chai n/al koxi des of the
nunber of carbon atons specified .g., Cl-6 al koxy),
or any nunber within this range [i.e., methoxy

(MeO ), ethoxy, isopropoxy, etc.]. T term
"al kylthio" refers Fo straight or branched chain

al kyl sul fi des oFf_. th N\N
NH, Q O

.\‘\

or a pharmaceutically acceptable salt thereof.

As used herein the following definitions are applicable.

"Alkyl", as well as other groups having the prefix "alk", such as alkoxy and
alkanoyl, means carbon chains which may be linear or branched, and combinations thereof,
unless the carbon chain is defined otherwise. Examples of alkyl groups include methyl, ethyl,
propyl, isopropyl, butyl, sec- and tert-butyl, pentyl, hexyl, heptyl, octyl, nonyl, and the like.
Where the specified number of carbon atoms permits, e.g., from C3-10, the term alkyl also
includes cycloalkyl groups, and combinations of linear or branched alkyl chains combined with
cycloalkyl structures. When no number of carbon atoms is specified, C1-6 is intended.

"Cycloalkyl" is a subset of alkyl and means a saturated carbocyclic ring having a
specified number of carbon atoms. Examples of cycloalkyl include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, and the like. A cycloalkyl group generally is
monocyclic unless stated otherwise. Cycloalkyl groups are saturated unless otherwise defined.

-14 -
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5 nunber of carbon atons specified (e.g., Cl1-6
al kylthio), or any nunber within this range [i.e.,
woreaohpBtibe o (MeS-), ethylthio, isopropylthio, eCTU2003/032222

The term "al kyl am no" refers to straight or branched

al kyl am nes of the nunmber of carbon atons specified

(e.g., Cl1-6 al kylam no), or any nunber within this

range [i.e., nethylamno, ethylam no, isopropylam no,

t-buty]amng, etc,]. 10 The term "al kyl sul fonyl "

refer ﬂlf{ 518t ALOFK{ leé?rs B Sieehé AT busar e daheip adkgxidss o€ thernumber of
carbon athms spreifivel (eqf, Chpbbwxa)l omsnyspenhc vathid thigrangdi-e6 methoxy

\a | fonyl), .or any nunber within this range

(MeO-) ‘%’tgéé’%x?ysﬁ@{%%f‘i’ﬁt?-gny| (MeSC2-), ethyl sul fonyl |

| sopr Biytesul “aldnyithio” etfers]to stiighttaebrarichédghainylkpistifidss Of the
numberof t&HEn h@n&tspatiabl (9§, €1 IERRRIONG dhyS®h®es wihindhis range [i.c.,

car boxylic acid derivative of the présent invention o%
methylthied Medrb ethybhioc epionykitieic-bpeci fied (e.g., 15 Cl-6

({a! kyl Pw&ﬁffilﬁmﬂa)nin@’ r re?ti‘iﬁd%% oi/‘bltamt:}%dltaﬁl{ﬁarﬁjﬂgg@f t{)e number

[ ycar : , .oxyecar bony

of acbegl g oS @R ¢ S b i o e MR R
methylapohy,eytolldminar Bopopglaminig t-bytsiadiihe,@od. Bi Ni ng car bon ri ng

at ons4y, The [ a .[mon clic or.bicyclic

6- 10 s e R BLIIGRCIRS 1B IR UE By Phain i Sitofies of e
number pf, GHPAY pLogisSPEFIEEE f5 & dC koAl ISutigay prrrany nuibes wighia thip range

[i.e., mdtlsyl iRyl (MeXD7-hatignatialeisopgylshigssnagy el yl " refer
to saturated or unsatur?ged non-aromatjc rings or

ring SORteERs ASIAFHPoRYY atelore lstraigh op Brashssichain esters of a
carboxydie eidtded vitiverofQhe freged ilVentiot $fBé nubed ofFabdntaltens specified (e.g.,

C1-6 algzi&ﬂlgél%gn{:ﬁfdﬁn%lﬁg%{ Wiihin %@i‘%ﬁ ﬁ%%ﬁ&%ﬁ%xﬁfﬁ&% NMS0CO-),

terocycles’i ude tetra
ethyloxgtiathodyb bubatnloxycatbaiydkane, nor phol i ne, 1, 4-dit hi ane,

Di per g : | di o P '
Dt AN e RS8N oy LN b 5 Bon
atoms. Fhe grekreadpyls afe, meneayRioPreclia ot ¥ wpahered aromatic kg sastems.
P a8l ymn e oo g
ar o HCREYF By LI HrAEITE SR Iatupied pE Rt gHed pemrgromatic

rings orhi@geysens noainacy & dedt amBierGitandelctetidtont 0as vhé Nt Nitther
; i oar er—Kki nds i ngs, .
oot 005 8 o 02 B s e
tetrahydagfioranrdhdq dhyGolumm g doxake, mermhobing.yil.4-dithiaps piperazine,
piperidihé)al, e@x oM, iHiddzoliHRE N RE@IBline, h§RERHA é?ﬁ%ﬂlidine, tetrahydropyran,

. razol yl., ridyl, xazol yl , oxadl azofyl, ] :

2 § Lp- ang, gy thiomorpholine, an
aibyrofydratiiphe. chioking) §F Sixilerd S ians. o gpisme thiomorpholine, and
the liket etrazol yl, furyl, triazinyl, thienyl, pyrimdyl,

benzi W benzoxazal yl . henzot hi azqgl yl .

penzor e aany e AR A os RS Mt Relispouslsthat contains at
least Onsi&i g)?tzLO(qu s:{:lgqaci iﬁbyj Q, S gttd Nq éi[efdrpar_yls thus_ inclludes heteroaryls fused
to other®i BREL 2RL ; ' ’ i
o0 elrpht al azgn I, %SEI g’z%ic}dra]y 5 f‘:ﬁ‘gg’ﬁfﬁo%%?%ﬁ@ém’t aromatic.
Exampl Y - ayeplyl { iydypyri

Ples? ParvT SREpBalugRayyelyl, isexagelvh dsedhingnlyl, pyseedlylypyridyl,

oxazoly% loiadiaryyl, tliliaﬁ:@%ﬂ‘ﬂY%a.‘ib@H llfrltﬁdaggls’%ﬁ% 491813%20%33, furyl, triazinyl,
thienyl, p%%&%g%é@ﬁ;gi%enlzoexyom, I_)enzothlazo?y , éenzoﬂl'liadiazolyl,
dihydrobenzofuranyl, indolinyl, pyridazinyl, indazolyl, isoindolyl, dihydrobenzothienyl,
indolizinyl, cinnolinyl, phthalazinyl, quinazolinyl, naphthyridinyl, carbazolyl, benzodioxolyl,
quinoxalinyl, purinyl, furazanyl, isobenzylfuranyl, benzimidazolyl, benzofuranyl, benzothienyl,
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qui nolyl, indolyl, isoquinolyl, dibenzofuranyl, and
the like. For heterocyclyl and heteroaryl groups,

WO 20vg®3and ring systems containing from 3-15 aPOIBESEN®032222
included, formng 1-3 rings. "Halogen" refers to
fluorine, chlorine, bromne and iodine. Chlorine and
fluorine are generally preferred. Fluorine is nost
preferred when the hal ogens are substituted on an

. l.Lkyl. . 5 or. . Q. 30 CF3CH20) .. The
aino eSS e SRR o e R e Ot Ty
groups,Iringe aad yingeystéas cardhidg Sroansh16 atonhdats indedyd, Bfiming 1-3 rings.
r acemiﬁgl% qefe?scﬁ‘)r?luonne %lgorr}%%dbr\sc/)lfrg afmcglln gnt ! ?fgg%]legnd fluorine

di astereo r| C m Xtures a
are genqraly prsipdn dduaine i engst mefented whee the klogemawe sahetituted on an alkyl

oralko@sgmp(d%q:whmcagcﬂa@?car bon atom marked with an *
formula la. Additional 10 asymmetric centers may be

prese Ahe H%TBEW&MS @f @Weﬁeﬁ‘éﬂﬁ%ﬁt@péﬂ@f CqIiyEn Pa¢ PoIere asymmetric
centers $tkD&4ri ﬁlLi@Bécﬁlr @Qrdcbﬂateﬁ@:lxcﬁ%@érﬁlg R Gfes WR AT IIEhESC
dosr Gt HROSRSREE N L OO UG OB LEal L sOTets o
have oriesisymemstrzngnthic asthe ceboe a®ni markied twithesn ’Emdfoamu}allﬁ eAaQditional

asymm&?%tc&ﬁéljfs %aﬁ}ﬁé ﬂriasee‘i%t %&Hgﬁéoﬂh% naﬂJ?!: Hfjfzﬁg yati us sub%thuents on the

nven |nven

molecujee igeh sechcashpmeianeenigrwil tllltdﬁipﬁlyi@n’éy produoe trgo opthahlesmers and it is
intende@ @ﬁ@ﬂ' Bijg)ie é)fb'ésﬁlé tiedl 15(5'1?&%; MHﬁ%oﬁlﬁﬁgg 'Sn}ﬁgfﬁééc;é:aa'hﬁ a8 pure or
i

partiall; pytaficg OIPORPdS g ARG u(%%‘ Wlﬁw H@@HM of tElSam‘éenzoge Eh%meﬁqpt
inventiorsio mesast toSompreifent suﬂﬂipmnﬁdsfcﬁhahs f@){ tlﬁ@ﬁc&lﬁﬁ@mﬂs rray

exi st e .different

att achopset B R SR R gy i Sonds, and
unless specife@ otb\gﬂfdsg,ra[rep m@antFt@ mclusie othl I and Zigeboweicapomeérs.s

enoI S6mPoRiR Aﬁ%ﬁbuﬁfl‘@les&ﬁ%ﬂ%& meﬂx“%ﬁls't ?@ﬂaﬁﬂo%?s! which have

omers as wel | m Xt ur es er eo
differer ﬁ%@%@é@@%&tw E‘B#BW@@PW%W)P%@H@WW@W|b@ﬁd shifts. For

exampl Qi 2 ahdS‘d@(éWSl ﬂoﬁﬁ @é KdiSEhb1@abmbRe Theasdvihal tautomers as well as
s w t hout ferred stﬁfleochem stré For mul a

mixture ghr%%og\ﬂg e n}?P%SFS PP S PRy inYeREO% ar bon
at om Fonnha € bhaves thastraire df theeclasiofi cogpourals wltllbhteprbﬁhad

stereoc%&?y pen?ié ﬂrgh\égzr%] d e;%r@[%ﬁrg? &?{%@%ﬂ%ﬁg% heRLARA on% to which is

The 1h es o C ereoners
attacheql ﬂ)@afm%ch BioRR105 e amipg agiddsamamihigisthassycoppoands e prpared.

as k nwwlﬂdﬁpéd&nﬁiy‘ntﬂéyes%ﬁ e8P RiagtbRofRA & tﬁéﬂf bl‘ﬁ@m‘ﬁ{o ghdpBic
osed erei.n. Their absql

separatiJE g O BrfGIeFy kg VB (et BERERS Ha0HEeAGyp of the methodology
disclosesihesdinl Thejr apoyute sfercotiysiiatry mag bp dew@tiaingd ®F the x—ray crystallography

of cryst&lﬁl}ﬁé gﬁjdlubtg Or c%ﬁﬁﬂ%qht%ﬁﬁec%%@s &F R ra?e cﬁjeer{c}rﬁv aesci/ ﬁﬁ@{;c}sﬁa&ry with a

contal N n
reagent @@W@@anoﬁfn %N@Wﬁﬁa@gﬁmmé koowi alpotute pmﬁgulreithme5| red,

r aC enffleired, %c%ﬁu@fmﬁtﬂ%s 6PMR QHﬁlg%ﬁ@’m%?beS%gﬁra%H%g e the

at the 30 individual enantioners are 1Sso

mdmd%ﬂé ﬁ%ffnél@m?ﬁs ¥ isoied akle ssparatien eAp HRtHaRALOW Y Imethadgellrknown in

the art, uth aartie ccﬁlphhg 3Ba tdtemeOoi}ini® @f Qf)m’poﬁﬂ@sefﬂ £ éﬂaﬁﬁ&ﬁﬁj&fly pure
MReYNds 44,080 _enant.i oner

COmpo”fngr ma di agtgtg?eé)g}%lﬁl%‘x%%{lf?}foév edf%é'p %%%é‘ﬁ%?@@&%‘é&ﬂ%n
diastereofnetshyy stangdiaxd ohethlods, diicsdseraetomal srysalistatiod ar chiombtogeiphy. The

couplingﬁééa@ti@l?isfd'féﬁtth@ﬂﬂnaﬁ&y St 3l haAg b an&"tio%;igm;g) £ 8R8¥%: base. The

diasteromeric derivatives may then be converted to the pure enantiomers by cleavage of the
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coupling reaction is often the formation of salts
using an enantionerically pure acid or base. The 35
wale@gwerieneri ¢ derivatives may then be convertedr/us2onsies2222

pure enantioners by cleavage of the -16 WO

2004/ 037169 PCT/ US2003/ 032222 added chiral residue.

The racemic m xture of the conpounds can al so be

separated directly by chromatographic methods

tilizin hiral station phases, which nethods are
added cljgal resiisn L TeHACEE THRRTE O e poTApGUAds gan alsg be separatesidirectly by
chromatofraphicangbedscititzindoshiabitaiona; fhasst ehnsat@edd ae weft known in
the art. SYNt hesis using optically pure starting materials or
reagents of known configuration by nmethods well known
i n t haltematively, any lehatimmen d&a seropalinidiady, beasbtuisediby stereoselective
S R B e A TR s A A by methods
well kneypminfie atit i cal |y acceptable salts, and al so salts

t hat m@kell B@hnaé}%aa%uteﬂs Ggdd Héréiﬁ %ﬁ&ﬁkst%seo& &Mld@BF
ar

structur%ﬁgpwggé Iergé;ﬁrq%)% [ugg |tlf]§:r Sagf:q:péq.ble salts and also salts
that are symliaahaaeutmailymcbqita‘tﬂa shethey ammsedl aslpreofirsbR@o fHedfRbmpounds

or their B Léu%@?@%ﬁcpétagg@aﬂi c‘?’r 1{? oﬁ%r %X%tﬁe%ﬁ: r&?nrl]i%r}]gtlons

rnraceu acce
‘ph ar%@t@mq&mm of @@@qucraw@ngam miay befadmgnistereddh the form of a

pharmaé&ﬁ&ﬁfy%céﬂt% pi1ar TReesh 'aakh Xceﬁﬁ&zﬁgf a%@%ﬁaﬂi@ E‘a‘lf"‘%fefs to salts

S_or aci ncl udi ng 1 norgani c ani ¢ bases
Pfepmegﬁan% H#BF@%"PEC%ir %Faﬁ%hlsn%toas base qriacisf inglafipe morganic or
organic basEp Mdﬁr@mﬂﬂﬁmgﬁﬁd aohdld. fSafts thasl&cdrﬁ;Bdﬁnds encompassed within the

term "phARITRERH] A Bhie JERIT B iorirle olibb T o b s
mventlogefvireﬂamb)gemrebﬁp@pmyl by eactingigetiive basewithaseitatilé brganic or
1norgan§%bfd§ me?réséﬁﬁﬁbésa@ﬂ's of b%‘?d' %o%n@&bpﬁle E?&Eﬁsiﬁ%ﬁ% Yiftlude, but are

basi ¢ compoun I nve
not limifeddp. fhe folloMtingr @et%tbemeﬁ?&uéfan@ts, beppeate.dli¢ashanatp, bisulfate,

bitartrat@CRbaé Q)roﬂﬂﬁféz eARSIE, Qiaﬂioﬁate Q@ﬂl?rﬂﬁt @lavxﬁlbﬂa?eé Q@t&ﬁé thydrochlonde
rtrate {ate rom de, rrs%e

cdtate, B3 o Govaient P Bpgd Sh B o it
glycollythrdapdato ciexghresbecin@e, lgdetbaimine, Bylirskyiloatids, h@dﬁo@hl@h&e,
hydroxﬁl?@ltﬁth? Wlé\di&@r?cft n%‘[-: %&QLF. %&obl%;!;{% Olgfaﬁla e, (rjr% nﬁea?e mandelate,

T'esorcl
mesylat%y@%ﬂb@mld@ mﬁbﬂnﬁtﬂm mkw@ulfammugﬁynwphylhtcam@ate N-

methylgl&@inﬂ% arhiBOAIIONA Sleate A5aBEE | a&@%?&h@&?&&& lﬁ‘)&’tﬁét %mtothenate

mal eat e, mandel at e, | at e,
Phosphar@fllﬁb?wbﬁ%le Vedfustpipneloplsstare  siese, su#aﬁssw gRge, succinate,
tannate, wartratet eoclbie, tosylatel, gleddaditit endavalaaic rFuSt&bﬁnor@hﬁl@dr@the compounds

of the 1%1% cﬁlt c?!ﬁp{pd?qa?gﬁc ﬂ’%eﬁg{ﬁ atb?%%tr%gﬁ:eél yo%cgf:]g{%ﬁe szﬁps%eréof

include, it ar@ylloahénteé teanks derived fibat 1aprganubdms¢san<dudmg abinriate,
ammonﬁlﬁf‘ @ﬂ&i%m tc@ﬁﬁé'raifeﬁl%'fé?%k i \NFI& Mhﬁﬁ&goﬁﬁé%%ﬁlgf %hgeﬁ?%us

al erate. Furt
potaSSIWHh @%%t% AINE gindythey Hk%cPfﬁTl@ﬂ%ﬂﬁ pielprred e Higjagimonium, calcium,

magnesi}nhﬁlpﬁﬁﬁs@wfhl s alo)ﬂuﬁﬁ saR! @Bﬂtsﬁde?ﬁv'eﬂ$rcﬁ1b§ﬁ£ﬁfacedt1@§l|lyuﬂ:‘éeptable
salts derived.frominorgani¢

organic BA i BREY e s Ry oYL B G AP amires,

and basiteon-exchafigr resins, suth bhargminerbgaias, aafifieimepcigdine ON,N-
dibenzy SRV ¥R dtrine, diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol,
ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine,
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30 potassium sodium zinc, and the like. Particularly

preferred are the amoni um cal cium magnesi um
w@oaassilem and sodiumsalts. Salts derived frpoT/US2003/032222

phar maceutical |y acceptable organic non-toxic bases

include salts of primary, secondary, and tertiary

am nes, cyclic amnes, and basic ion-exchange resins,

such as ar gi ni ne, bet ai ne, caffeine, choline, N N

. d b | enedi di et hyl
nisicing. BT B AaRne. T 5. e Herbplines ipering
plpendefehmydrmm: mmsepﬂmyma,qﬁmm mthauhampmé m@methylalmne

hy di | -17
wiprop Yl bR e e B 37855057 Ohi'stidine. " hydr abarm ne,
| sopr o0, émtheeasel ofsi qaehoxybie hyitl GIARAH) oeglcotar ghuipibeig present in
the confHoRRILH! tﬂ@ resegit Wehgbﬁ]tepf ch?tf@aﬂﬁ él&,ee?{a%fe eisﬁerr%) Siaéa?l%xyhc acid

uril nes, rom ne
derivatives, ﬁP@WI%‘ﬁhﬂeet vk @ﬁﬁtvn@wi%me@wh of eyl |dcmatwAs Qbalccph@ls such as

acetate b f1aRa&ec A beterElb R MhéIGd@CAE tr{osé?%})s aff a1 fg?&%ls KE6WH h the art
ese

t he conpoun; of the pr
for moqifEPF: it g@%?fﬁ%@%kf%l& aharget %r&&&i)f%blﬁ%aw%@a@ddﬁlease or prodrug

formula:tmnh)oxyl ic acid derivatives, such as nethyl, ethyl,

o r pl 58 vgéaé%: geiﬁﬁq}?&)g% cula? rth?féy& atgse Bﬂo 8 E%Sgﬁ% of lﬁ,ﬁ%lgqtgagf&nnula I
are mclaﬁ%i lﬂﬁhﬁﬁe%ﬁéﬁ #vengemlasaesil. gr oups known in the art for
nodi f gk &epkfytesal whiehiidyisthe EHrehe, %ﬂrnﬁ%dﬁ%?g aﬁ&%gédsih [T

E e as sustained-rel ease or pro ormul ati ons.
Xamp éa%g]il‘?fﬁlpes and in particular, the hydrates of the

conpothe Suhjéct Sbnnpﬁﬁrlﬂsaake fiFuTtih & rethcl &F mmﬁm@eﬂe dipeptitg]
L.aventl on.

pepricsRL R byl GRabii A5 it ma i Enosalis S PR e apBioe te

adminigiragiom ef @1 effective agwbjiedithe corppumds The presswtfinvention & directed to the

use of tH® E(ﬂﬁgo@tnis bRBIBA 1 l‘léf&n L8 Enh%lfb‘??faf %U]d@l Bﬁ)‘fitdg&af\?eﬂzgwe activity.

a patient suc
|nh| bm iQndRmrinaatery sudhieas hymanshiastarigtyi @ wthst mammals can be

treated @cfd‘oﬁﬁﬁg \ethefRiYd dtfthd PRs&h® Rentsh. FdiendthiRe el'ﬂﬁmmals 1nclud1ng, but
ot li (gentl on s di r(tecged to the wuse of .the cong)g r}j

not limiett 15, gy SHREP§ 9T LOSAR BB 67's RN Ri&5p 349y Other bovine, ovine,

equine,genine, delse; todeanaymeriacspeviet yan bel treatedlli Howdvet,ahe method can also be

pract1c&lr1h %E'fe? ?}lqecﬁzg ClicREs Q%gﬁ %e’c*e% (%/ % écl?gl;(ei,?%g other manmmal s

eat ed aceor of the present
i nventhepreses inventomirciurtherediveated to aotetitidiigr theunanup@ture of a

medicafiht fof HhitiGnd GpeSRWS petRERTV 9&?&& achiOfiy ﬁxshurﬁizﬂﬂscmd animals

atS uj nea tS or oth OV|ne oVvI N
comprisigg FdpBining A GRmPOLRA PhiE HFoGRHE VoMt plperesicaliracceptable

carrier trediluemtat ed. However, the nethod can also be practiced
t h . g.
chi ckofes I LETpa B BBt SR uhch sl agferably o
human being, male hofentade, in kbomeinbibitnunt elipsptidy] pretddasad®nnzfme activity is
des1red' e Rirky "ﬁ%r&ﬁeﬁﬁ@aflﬁfec@@eoﬁrhaﬂﬁ' mlaéﬁsﬁt_ﬁ@){ ul?tcotf 'tﬁ’é stuﬁhecgcompound

unans 1@ risin
that Wﬂbﬁhqlfﬁéeg 1Al or medisel @ﬁPQMS? pt fatlffﬁﬁar%"@ﬁuﬂm@@ﬂ ply uman that is

being sAGBERY lelrésearcher, veterinarian, medical doctor or other clinician.

The term "composition" as used herein is intended to encompass a product
comprising the specified ingredients in the specified amounts, as well as any product which
results, directly or indirectly, from combination of the specified ingredients in the specified

amounts. Such term in relation to pharmaceutical composition, is intended to encompass a
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carrier or diluent. The subject treated in the present
nmet hods is generally a mammal , preferably a human
wheing37inml e or female, in whominhibition of PCT/US2003/032222

di peptidyl peptidase-1V enzyne activity is desired.

The term "therapeutically effective anmount” neans the °

anount of the subject conmpound 30 that will elicit the

bi ol ogi cal or nmedi cal response of a tissue, system

aninmal. o i.ng _sought b e ,
product S3tugRinp e S eronisntah, PR oS TR b hab gk up the carrer,
as well ad anyiproduet whivh réesits) dicotip osiridlrectly, asnikoetbihaiopl, Cothplexation or

aggregah@xtl SP%SA&;O, orr]?r;bgg Iﬂgé)[%ﬁn eBEQY ﬁ th orr(f ﬁ@g%cle?t Sﬁt glg of more of the
lngredle\n@l pr ﬁgmaxﬁhcr pynse Qﬁteamnﬁwr mte@tgﬂmr@ of @ne ectnoye ofrthe ingredients.

AccordinBR/ fh%‘i)hhﬁfnacéﬁtﬁﬂl S&H%isﬂ?éns @ tkféf rbdaft 1%9@&10% eﬁﬁom ass an

ents ILn the specif am)un rmi
ComPOSF@ndme&rPYtaé%ﬁag FEeBIROPRAPT té@ PHFSSILIRALoN anq ppharaageytisally
acceptal§lp @@ﬂiﬁéﬁSBy aphani;&:e\ﬂ&@@%é abi& it B%é%ﬁﬁ%ﬁ%zé’l%nt or excipient

ST e et e e

recipieng thezauy. pr_oduct which results, directly or indirectly,
from g pail ]I'}] BnisE B &Xahd 8P"aﬁﬁun1?tgﬁfr1§ gaédng;gbu%? sﬁ‘&ﬁd be

two or nore o elngredlents
understegd tgapeag Profpfiag dfcompeund pighe éventien oy Podimg crftaw@rnpound of the

inventidn}td €% 1ﬁﬁlvicﬁﬂpﬁﬂﬂé8§ oPfredthegf acti ons of one or nore of
t he | eﬂl enEﬁ‘l Acco d| ngq;lli t he .phar maceuti cal
corrpo 6 HiiH o etcﬂElPBP SRACTHIAGE M e BISRPU daverfign as

1nh1b1tomcnfph)[mw1dyirpep’ﬂdhse-ﬂy emdym hettyiy monEodentbnofrattd By m{eﬂ&fﬂﬁlo gy
known iglHERL! Bt ArRNALTRESULIRLA ¥ toflSFEP A Gl HSlomenric

har nace acce
assay is @amlw@d widhithe élrhstr@ﬁe Celxarmﬁé‘ﬁfl whightis PleavedripyddP-BV ¢o wiltdse the

ﬂuoresc%ﬁ‘LeANfd‘l%ﬁth gfo% §RE &irktic b%ﬂe@r%ﬁ@@és&%%ﬁs 1@9&10n are as

et ri_ous reci pl ent eq elo 10 T

follows;dlg Yl %@tl‘o %f’ Kef b ot - a]d)ml\ﬁl St ef\i thigcdl Te%‘élﬁﬂ éalﬁélms
appmmﬁimw b pd enuﬁde ryet mCGItyCPrBEﬂ?[CD BVt 160 fxﬂﬁj@m@ ,PH7.5,0.1
momt 59 NS (B SF 010 1 BrRP B Bk Shredpatimaonsy
in a 96-weil Iplatqlﬂlmromh@r using ow pxkstation aceceain 08360 tin anden emission
wavele k?éf,e ﬂn'? }’gﬂaér‘%ﬂes@%on&hﬂgf@ 'af)lr%gﬁlr%ftelg bf ot t@%lltc ig produced in 30

E enzyne activit
minutes ik 2f GEHE %ﬁg@ Theenaysfrispd in ﬂhéSEeﬁtltdleﬂ witi silublotirapsmembrang domain

and cytdpl@ntletaeiidteskcaricl PhhRNSprofdifs fokheHdaH Hal:lkl@{/ﬁ[@éxbt&smn system

S EREE T LR R

were fouM3olbeaw revgrdywith fiterdtues kdlmetforthp andvedrzyset Matmeasure the

dlssocmﬁgﬁ ‘E&Jlé?%lést 1*6&' goﬁg&ﬁltd' %&hﬁfo §§ 1nhgb8t|é) &V\BM#) Wfre %gd'\@ to reactions

containing gnesame ar@aﬁ@mttﬁsp dinal BIMSO copsnisxiands dfs). 30! ervemeytsoyere
conducte® al @b tMnERrinur¥ Gsi S%@aﬂa‘%&toﬁﬁn CdRfoNd dé@?rﬁ)%d aBS({e To

in a total eefgCthﬂ vol une

deteﬂm%gmdlsse%l%@%gﬁmé ﬁA AGUONFALGH PSF lfz«ydmnrlmsr@wggﬁsmpﬁ to the
Michaelkis- Eﬁ:nmlek]umicmtfm écbmp&’tﬂi’veﬁﬂﬁbﬂti%h N¥heBrrédsGh teprddRing the

dissociafiay cons@a%tts ard Bp%c%?ly'fess?h 015 SSI on

In particular, the compounds of the followmg examples had activity in inhibiting
the dipeptidyl peptidase-IV enzyme in the aforementioned assays, generally with an IC5( of less
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wavel engt h of 460 nm Under these conditions,
approximately 0.8 M AMC is produced in 30 mnutes at
w@3oodegriees C. The enzyme used in these studi eBCVES2003/032222
sol ubl e (transnmenbrane donmain and cytoplasm c
ext ensi on excl uded) human protein produced in a
bacul ovirus expression system 25 (Bac-To-Bac, G bco
BRL) The ki netic const ants for hydrol ysis of
r 0-,Al were found to be in accord w
than abag e, Sl & PLS TG YRt PjrnsaRiEy ol ompps in use as

inhibitotdthe d@bpﬁsd;a: bajitidage-D0 lﬁi}&ﬂiﬁ s&tiv@y. conpounds, sol utions
cti.ons

f
((:)onlt 21|B i eﬁtlc%'é R zgr,lfﬁgg@ﬁﬁ eg@gget agfgvilglakg Spyfse brotein that has been

implicaf@d m&mdﬁatangfmﬁ tgological fahttiaspdrhavereadiissee distoibdtion Gdtestine,

u i he. |
iy, Bt DEBASTREERLUSHS, 08 SLRACIE ARREk L pbctom,
lymphoig and seyelpidl e¢llse srrumaring distigyt tisseaand eoll-type exprogsion lpyels. DP-IV is

1dent1cabbb tﬁi M-ceil ?&Watlbﬁ GhiRR G—]DZG @nd IilQ:tan Meﬁb@@hﬁlﬁbéﬁﬁi&ﬁmnoregulatory
Ion 10r CO 1 T1 oNn.

) t tiv f@‘ Iigl 1 g
POBGHEP ﬁélcf‘lrﬂ? desiagbras o e%ﬁkgg%m amtenwm & &gn this
peptldasleeﬁ 8 vatiety of disedsolptocebses prahimans| arothet b@cte@n‘po unds of

the f t [
di pepz&ugg%% (Et?é gﬂ@%&%‘égﬁ& z{ré/ hgeﬁ}]l il 5! a oertfé fotr (e rperéventmn or
treatmen{d ghesfollgwingrdiscaseswilisprdars an@sgmbflomSess -19 WO

2004/ 037169 PCT/ US2003/ 032222 than about 1 M Such a

esult i atlve of the_intrinsic activity of

t he
ers; dhis yellggstablished &lngél?ﬁ ingsp ns GLP 1 and GIP
are rapl(ﬂi@ pmacdaaed in\l(/zﬁﬂﬁy/DP Iazt:tsmdfes/ wnﬂmew#’ dybfipantmidaasat ﬂ)félmnnary

clinical ?nazl%/ malc%xtg C}hatﬁP—ﬁ l‘g‘iégI? ioh élécr%alseso 8?%6‘%}’0%{&6 F%C@P{}%ﬁﬁ@s OI? I23LP—
and GIP, a‘guhmg ipaoprovebglacate $oletapot. i By afdlogyge Gl | and GIP dhmylikely that

other glﬁé %8[1 fanﬁlgg]%érgﬁg% 13&!) ﬁﬂ‘f @ucés@¥%ﬁlo§%&e§%gb 1n§\9l]'1\5£%i B}ﬁbP-IV (eg.
PACAP& eMagtlvaggp gﬁjheseapﬁptlgpg by pgnllvt MY glso alay agrglq in g{ugese homeostasis.

The Dqum@ﬁm@ df k@\@é@nt BE?eﬁt}éri theret € ﬁaveQﬁihty B thé efea'tméﬁ{ J)f Type i}
1.ON. M It can ve a

d1abetesi Eﬁ‘r‘?ﬂﬂ @Pébq’j‘fna% 39(5 preé/ﬁlatbcglr &?{Ee n‘é‘ﬁﬁ“’ﬁ%ﬁﬁ t&ﬁs éléart rTJ?ten accompany
Type I giaptted éxcliding Syndromd X Gildodsiosmgg dddtatsblia Syatienid) aleadtivkee

hypoglytzﬁ{unt gﬂdsdla&%@td?glgﬁgeﬂmﬂ %)b\é"é)irt}; gﬁ ué%gd gélg\%ai%ean {%1%? &Etiaftiton that is

often fogubeth (Typo Hsbahets ﬂa&téna)'sremspmdut@l traatmnmmh ﬂ@rcomp@unds of this
inventiddl evention or treat nent of the foll owi ng di seases,
' pe Il D abetes and Rel at ed

di sorders._and conditi
Di sorﬁ%ﬂr@ lloyng S%éffskg gltdﬁ’ifl %“Qh‘é’ald’ct’r?ﬁﬁ agerfglafeddp dyyp d diabetes,
and ther€idre tagbe trehtBd, caheoliabordh Woind @6dek fﬁve@ted rby\/cteaﬁn&y with the

compf e SR B o S L ST e,
4 obealtNhGSBJ ilplldcihsqfdﬂﬂ? dasdwslipidensa, €Adyypstlipidentar(8 Ehypeatighneridemia, (9)

hyperch@fest@o?erﬁlaa(l@) QV&PHleel%W:lE ' (g_g)Pl‘ugh L@%V@qg (Qi)%l‘?e?ﬁscll(er?sm and its

| erance. By ana

0
sequela% rﬂé@ Vaé‘t%rresgj‘i’flﬁ)élégﬂ% fralﬁahlg/bcp@dtsmgmmlé) m@ammtory}l/)owel
disease ghcuﬁ&aﬁg Cr6d @ikéa8 aid Blcadatife EA1RR! {1‘6§ib€h@r Ma%dtéfy@eﬁdmons

(a7) pieEay 4D FpbEel Bestina I eEbetcitive dootite (45 lpopatny,
(21) nephmbypathiyt, (323 nedropithy, p(fZé)s&yﬁ&@m@'Kn(zm) ovirargberaedivgydsm (polycystic
ovarian %ﬁdrbﬁ&’), bil &Lﬂgr (ﬁigcﬁ‘a&]ﬁr&hem msn;lierI%siEtlance is a component. In Syndrome X,

also known as Metabolic Syndrome, obesity is thought to promote insulin resistance, diabetes,

endocmll
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20 di abetes and in the treatnment and prevention of the
numer ous conditions that often acconpany Type II
walc@besdasy i ncl udi ng Syndrone X (al so known asPCT/US2003/032222
Met abol i ¢ Syndrone), reactive hypoglycem a, and
di abetic dyslipidema. Obesity, discussed below, is
another condition that is often found wth Type I
di abet es that rray respond to treatnent with the
. ..conp nti.on
dystipidGRLE RS Engion st st OR R B 5, et - mors may
also be weflil adbatahypertension hesoefatedevittathibeoniditaat ed, control | ed
or in sone cases prevented, by treatnent with the
onpounds of this invention: (1) hyperglycema, (2)
iﬂYI BR-9i nbdlers mhebawsyl fonthe itiegmdnh of ehsisy. ahie is basad on the

observe&) Hﬂd%ﬁ ei(fé‘)ts bt Rlod 1ﬁh§é)£rgle§a§tnc(e§ﬁpt9ﬁﬁ§ lo¥ @'L 1 GLB).

peri i pi ertrl cerid
Exogen%{yﬁﬁé%%ﬁraéwﬁ <§r1<-§?m1 i '\{'{@@BS Sllgmf/ ooy ecrenses §q0ﬂ151tah¢ g slows
gastric ebipltyihg &S J. Khi/zibl. a177e RO$C/RIN1 61 999N AOW &ind@isHaatebBELP-1 in

rots and i GRSl Rl PR R Fo il A0 Fraapgdziag 1900,

This inhiitemokfedding fsmwt ahgtrvdddeGitR-1B 2 ohice, isdicating thao thvse effects are
medlateﬂ B bﬁ%ﬂ"ﬁ’aﬂ% LB qr}gée'pg%@ SB% aﬁzillg%y 5P qaitt ﬁstﬁ Iy, i.(h%@é’rLP 2 is also

esit eur o egenera IVG

regulatefl @@)DP,» i Kop aqhﬁynstl(a o8 oﬁ B ErHplae pibisfogd Wéq}qeo@mm%pus to the
effects dbdeyeSwi IGIFR 1 XNatGRN e ¢k @delyW(Qﬁ(ﬁDP glﬁflﬂdﬁﬁion studies with

oV i S
DP-1v et i sfsarh B BR H0UDHS B e RBE et s lRbRand
associateq patB&logy &cg. kppasimsalsnddetdd)ol i ¢ Syndrone, obesity is
t hought to pronote insulin resistance, diabetes, -20
WD 2004/ 037169 PCT/ US2003/ 032222 dysl i pi deni a,
Growth HpssereReficiencys AiP-TY sthabisien mearhgivsefabon thertraalmsint of growth

hormond B&Tcﬁ’ér@!’y ebasQP ort MelhPbiRbdiPihat %%Wth ﬁbﬁl‘ibnk%%leg's%%‘facfo? (GRF), a

ensi pn"associ at e his condition
peptide P3E oy HERSIFagE phERBTA B?@l%;fr%%ﬂw@fe@wr pigyitaryds cleaved by the
DP-1V ehzyat ievito OV O0ies6207). Thd fllos/idpedesipronide Eeldeﬁcdxlﬂﬁt%llﬁiﬂs an
endogenopp% %.rey Iggsf(td%%ﬁs;efﬁ tg%glﬁ%ntgaiggﬁ?onﬁ% ast ! 6& ngae::gnr duct .
GRF[3-44 (Bidahk22s i1@m53 c@aehy (A éﬂ%ﬁasrepdryabgradnd aiqdasmzdto GRF[3-44];

this is pl%lv@ﬂ@d bg ArRipp 1999 ﬁgr %Qﬂh Sa%nrdagl)'%ﬁ?tj 4%Jfé¥ound in the plasma of
a humaw %‘IRE URRsECRCTIE e r P ol B0 E989) b nTusd -1 idehikitors

may be (I9Ril1F6Ehdeghe Spéetrulﬁ of lr?cﬁéatﬂzﬁ@ §hichIR6e been cbRkiBered for growth
ition of feeding is not observed in GP-1R(-' %r

§9%UF% at | ng that these effects are 10 nedi at ed
through brain GLP-1 receptors. By analogy to GLP-1, it

Intestindl ggr? #I( L ;f;OF%lnla%DP &%Bé ;Dg lI‘Zgnllnfﬁﬁ&‘g If(?lltﬁ‘? %m@ﬁ?i (l)f\{nteLt% injury is

suggesteshiy the sryylts of sturlies indicaiéng;thabelueagenlike PRPLTER (EHQN@D wrlekely
endogendaélbistigie f6 DBAY; BAY exBR @ophicleffedd @h ihOResGhd dpRRelium

FORTLEN UG T - R A L

bowel npat madodents el Ptenbatpemtastndlimaneimiradent dodEs @it bliddomABAritis.
Deficiency: DP-1V inhibition may be useful for the

treatnment of growth
Immunosuppression: DP-IV inhibition may be useful for modulation of the immune response,

homlon%;egéek%a

based upon studies implicating the DP-IV enzyme in T cell activation and in chemokine
processing, and efficacy of DP-IV inhibitors in in vivo models of disease. DP-IV has been shown
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hor none defici ency, based on the hypothesis that
grow h- hornone rel easing factor (GRF), a peptide that
wa@tinwBates rel ease of growth hornone from t hePemnUs1008032222

pituitary, is cleaved by the DP-1V enzynme in vivo (WO
00/ 56297). The follow ng data provi de evidence that
GRF is an 20 endogenous substrate: (1) GRF is
ef fici ently cleaved in vitro to generate the inactive

to be idef)r{;iﬁgf; é%% PL3; g\&]&?g:%gar or. gﬁ%ct%gt%égﬁlssw%ﬁ &?l%s) )Tt‘ ez)pfe?s?c:)n of

CD26 1smegu]ataat1éxy tbg/dﬂfﬂemnﬁﬁhdm/andmmbattcm stmiumfmnnmrk cetndIt(Bgenerally

acceptec@ﬁggggekﬁfgﬁ&loﬁg 8} Qtlﬁlﬂ@to?gﬂ?ﬁ@cu én z@%ﬁé‘% I T cell

activatiqm o8 gpmberpii chempkings ¢ortigipiprdling in gheypepultinenss posidayy, prasemably to
protect ﬁ@ﬂﬁr@rﬁ?;%faum&fw rfb@lts%@&ﬁ(? Rhi¥Petiday eMQﬁ;e@f these have been

consi der e 25 hor m)ne secreta ues.
shown tp he pegqe " K tr@ﬁv%% peystal gpsep BRAN 81bgia, MDC,
eotaxin ISIhFilaIphﬁ);‘; cfeWagb Peults Bﬁdrﬂﬁt’ﬁecbictﬂvﬂy ﬂﬁéheﬁﬂta)dmanﬂ Ngrading assays.

Receptor F%gcgtbvdﬁ 211 ({aé)p%arﬁ)g 1{ Of rl_.ps %Jrgé ggass‘eﬁ m%gﬂ %@gﬁ%&%

termlnaléja beneasgcefofms oiD@anbmag'f aemokines hawdives idehfified i Bl mn)zmh eell

Iture $y3feRft ifefld t des,
cutture 7 e%% gloéﬁh rcrili(:lrtikﬁflas}%’)i 981\%4%;%? I%r_}é'dg tégsul ts | n
i ncr eR éé( iFRLtprs hggoasensiiewnite be stica¢ieupimgmunasEpRIgssasts in

animal tnB8&S bf Rédspiafiatiby ahdlarﬁlﬁ{i%ntPrH&lgﬁﬂef(P@iP@C&% dtn§‘71 mphonate) an
1 T1.0

I ST ARART A T

to day 1d{Bransplanaten, i6Ap]495a15009 1997). OPPIIV ishibitoms hiave B'eecr;letbslted in

ot L AENRNAN G CURFR Sy GED My 0 s
attenuatmns@alg@a/ poypsyellipg i thisanodt ¢t J. 2169 15-24 (1997)

and Mﬁﬂpﬂma&?’wal&gg% ?’9333% dBPIIVq hpkgulgi@a% aufh%&l of autoimmune

r k
mseaseSé;gﬁ]pa ga rna)zfetgld@ﬁ%gt@ gnllllgg]m sg{eg:a;lso Q\ﬁé (isease and Hashimoto’s
thyroidit ’(]ﬁ'xﬁflﬁ[dld);athdmvaZm367:-Bl7§(Q1999® status of inmmune cells.
It is generally accepted that CD26 functions as a
co-stimulatory nolecule in in vitro nodels of T cell
HIV Infeetiany dpP-6W inbibitianiey befusefuk foykheniesatmenttoaipreventddn efsHTVhinfection
or AIDS B&aﬁmﬁﬂaﬁgt& cl&‘?ﬁdﬁﬁ%r{wm@ﬁ i célpentﬁr 426 BBt%gﬁal substrates

from degradat 1 on non-specitic am

for DP-{y, 75 AROR T sase0d SBISLalphas cloavage
decreasdd etnltlerbNacBVrtj' @NAs sssevsssab (095 TRANIESIiZb G BofSIb L1 alpha

roue e S P B ORI R L

Receptor selectivity also appears to be nodified in

Hematoégi;gﬁs.c ?ﬁf\l B@Sﬂ Nﬁ Li{de lfﬁre g’fe ﬁ{f\%{e P@% nﬂ)rlé\éér{tftﬂ)ﬂ ?thgr%atopmems
becausejIpPTH mast bedn&@wd llldlegliithR%@Ssy%Dé’nW mmb@pn Nak@aradro, stimulated
hematopfi€d fil £HoReaRHR 5f &fcldPRotphialiiel- &hﬁééd%eu@&’pén}é (WO 99/56753).

I nhi bitors have been shown to be efficacious
i munosuppressants in ani mal nodel s of

Neurondlrissiaban TR-1'0 mhibitlor@rdak be ukeful fF 6@ tisatigent or preventlon of various

v 185 OGN OGS BRI i LEI Bi o

neuronaé Prasgsses eresipaved/ial vifre by &%I\f r AR ithibitay tikesymdythave a
therapet(t-la' l?erl‘éﬁ{ ﬁ%ﬁ{réé?ﬁentﬁﬁ neﬁt‘l}%gl' cih?é}ﬁelé 18darhorphh-d ,Yeta-casomorphin,

i nhi bitors have been In
and substance P have all been shown to be zn vztro substrates for DP-IV. In all cases, in vitro
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15 col l agen and al kyl di am ne-i nduced arthritis in rats

and showed a statistically significant attenuation of
wovd/opag swel ling in this nmodel (Int. J. PCT/US2003/032222

| mmunophar macol ogy, 19:15-24 (1997) and

| mmunophar macol ogy, 40: 21-26 (1998)]. DP-IVis

upregul ated in a nunber of autoi mmune di seases

i ncl udi ng rheumat oi d arthriti s, multiple sclerosis,

cleavage(1r> ﬁ’rﬁﬁ%?’g‘@fﬁ%{argvg%}‘cat%@% 151 gég%é 811. g(étaiausé{?ctric shock jump

test modehéfestial gesia idDFtd, ¥ DRIV bihhbltm sh?m\yecb@ sigsigitmit effect thitewas

mdepenc%en?g‘f &%%tresgﬁcr%ggf %X%Eﬁlbﬁ@en%l?nm@ﬁlh rkf( El_%}uh #%sgia%h éi:l 8%7& %86

(1999)).entry are potential substrates for DP- 1V (I mrunol ogy

Todaw&Ropra@éa v andnk8Rge enellaﬂvé Qﬁeéf@éﬁ)ﬁﬁv%ﬁ: bﬂtﬁjs RR%e also

cl eavage decreases antiviral activit

evidencegdyithg Ioitwy )bk iRprOWCRIIOIT A8ETO8 frgtn %quoalcma dpafh, to

protect stiMtAUghery atuniftdo Erg@PnduVorY&Qﬂlhéil d@ﬁuﬁ%ﬁ%@ﬁ@ﬂcﬁ@ntly with
poi esis:

MPTP, G R oy 2 bl e PO Aoy AN e gy & therapeuic
manner followemg MBTPUfeatm@mt[wp of eaghQ. Wieetalis ENBRoprutactiye Bifects of
Inh1b1t01]VQ)}f ﬁé%«fpﬁildg H?steq@%e\ﬂ C{B aﬁlﬁ‘hp%vo ~ 1Nt Qiet 8 Dlgegtldyl

stinul ate emat
PR HS Y S ; o194 H 24 PO ' S,n%@fméaﬁ-g9(w92 (Berhn
German 9/56753) 30 Neur onal Disorders: DP-1V inhibition may
e useful for the treatnment or prevention of various
neuronal or psychiatric disorders because a nunber of
Tumor Jvegsidndasl Mepdtagiat BE-IVrinkibitami eiybeodseful énrtheabatment or prevention

of tumonoﬁlggsgc?rf S @%t%stgélsege\ég 56 a'ﬁ 1}{&%%3% ol%)ée se\i/n %@ 1({n\6f se}/eﬁal

erap eu
ectopeptidasest melmimefDRTEﬂ hmlaﬂen @fosq;mbdlmngah@i t:fmrftp;manoz of normal cells to a
| 3 K
mahgnaﬁl%l@n&l?ﬁ@?;@@'ﬂl ) l\gfd fyoat;dl 35 $1 5 ?g B@d&vﬂéﬁguﬁ%ﬂ of these

ro substrates

proteins agpeass to; e tissye and ceBIyR{SPoeihig/ @mmlnitwwe@ eL3eAMW IV
expressiGh Bay/18:@8 obSerdddtl Y call fynﬁp}ﬁﬁia., Twell Acke @Ilﬁﬂﬁébﬁbﬁélteuk&ﬁla cell-

n an el ectric shock
derived (i ayPngef B el Pl oot Higineioo TR BBV
inhibitors ingyi Have atitityeh thectreatthertt ofimsch cadepemakent of t he
presence of exogenous endonorphin-2 (Brain Research,
815 278 286 (199{;}) 5 Neuroprotective and
: Derdopl finlibiogrmiprhg wsefuh Fertihe Beaimgat of benign

prostatloﬂiy@@rtr 5 dPhly @@«fh%m@ﬁéaieﬂ@l"-mv 2B Vi Wwas Bitéd intptosttﬁte ik e§Edm patients

with BB R Jo Pl e, G, Gt 201 53 E 588 COR8 ons "wnen

adm ni stered concurrently with MPTP, and to pronote

Sperm rﬁ&ﬁﬁ%/ﬁ{ﬂe @Jntr%erpltlgﬁ abf* ]?ﬂ%}ﬁ%en &ﬂg%ﬁ N f?@&l@ aﬁ%ﬁflﬁésﬂeﬂn

motility yad @r@alv\gont@{cemion becmg ﬁmgﬂr@n@]ﬁmd@r@mgm@s pprogtate derived

3 1
organell @Hﬁﬂ?ﬂrﬁaﬁf ﬁ)r Qé;g Iﬁ@cﬂitﬁl sseé; t? P%ﬂnyﬁgQrﬁrr%{/%f% lp))g%%fl Ig/;égtelgﬁﬁ @& 3. Clin.
Chem %&1%13 al Appl i cations, Septenber

26-29, 2002 (Berlln
Gingivitis: DP-IV inhibition may be useful for the treatment of gingivitis because DP-IV activity

was found in gingival crevicular fluid and in some studies correlated with periodontal disease
severity (Arch. Oral Biol., 37: 167-173 (1992)).
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Germany)]. Tunor |nvasion and Metastasis: DP-1V

i nhibition may be useful for the treatnent or
w@e@estison 15 of tunor invasi on and net ast asPET/US2003/032222

because an increase or decrease in expression of

several ectopeptidases including DP-1V has been

observed during the transformation of normal cells to

a malignant phenotype (J. Exp. Med., 190: 301-305

OsteoporyS? Hiy gMiifon 5RYBe bEHHL B 1 ylamel 8 Pro B S Wrcoporosis
because 6XAnqgukptord are pease th GDAMN4AM-. |V  expressi on has been
observed on T cell |ynphona, T cell acute
| ynphobl astic | eukem a, cell 20 derived thyroid _
carc @%m@pOM&f tl@a:rpse@a{rwmm@vealﬁatm dkggiing or preventing one
or more Slaﬂht@ E&‘R{W&%g tca—ﬁﬂft%t ns %?ﬂiSX%SGEMB E&ﬂe@é@céfgﬁ, @?\1@% lé‘ldclobci tblerance,
. _in the treatnen such carcinonmasS, Benjg rostatjc.
(3) insuljy tegisiapes Z@;obeﬁtyr &T) ikl s ?PS;%EEP@%@%% rb)fthefﬁlﬁlélema’ (®)
hypertridlyceaitiomid, (Dfhybevh@esterpleasib,at(ic) loywIEDLIoRNY (119 GéhseDL. levels,

(12 SRS 1 P RO RPE TR G iffome, 19
inﬂammaiooy:bmml,digeese, Blsﬁlquomg’gggige_asesp@ru}q:am\jel dotitig,rhé)eother
inflammEB S ARERASLT, PRt 1) Ao U ARy ) Mg R lclve
disease, (00 &efOPrihY @M RN PPIYE(22) PEPRIBE dADSS YNEFasag %t @4 ovarian

hyperandigénigf (p&ycg@%@b\}aﬁﬁn isﬂ’lﬂﬁﬁltnf@ﬁ té)2pff)01ryp§ mtec_ﬁa@dmt, '(zgo E¥owth hormone
. . 0 SS very. evel.s.0 - actl Vi .cur ..
deficiendyy T35 St Sighian Popr ones i s felelisbicy Gy pomien

prostatic@ypeitsophi, 32 DRadiVitis n3B bhypeotensiary, (B4) usedporosishund beher conditions

that maytl{eec?é BRI Qévegﬂeﬁ %&Yﬁtﬁﬁiﬁog BF fﬂ’%}ﬁ/ DP-1V act bvity was
fiound. in rngival”crevicular fluid and in sonme studies
cor r elhgtsebiegl qompoBRdsode frtier yiefkis @ mefbodfor the grayeton or

treatmenPotheBifGlementiviied 4féaskd 3idok883 hid cARlitich iR GBI AR Bther
PCT/ US2003/ 032222 GOsteoporosis: DP-1V inhibition may

agents. he yseful for the treatment or prevention of

0st eofiRr@sippunddar alusgresanPinveai@i obg bausddin es@bination with one or
ost.eobl. ast Th nt_inv

nore o3RS SACRRHE S B O B AR DNl o
conditions for trehidhoddngwiunds efdredinulaolig the oiesdragemay have utility, where the
. ' ) r s ulg

connin30FHGGB ool 5 8RO e Bk 1 e
drug(s) my%bs pdmmstered. by p rayts apdl iy apent cogymonly used therefor,

badly 6 6gedteRy &, glo€ Fednagh Br oV B¢ d of
Conten;qagﬁ@HgLy Ige?/égl S ,u ggr?;mtf %%nﬂl%Lﬂ I evgl S (1 :%%:‘ Orﬂ@? °
Formula Jiip upegiconGmporaneqisly vt b 0 §TBoqpothendiyes, 4 opgmgeeutica
cornposities ienais desagé fodin dontairtiag buchbwive| drsgsrecid dimegonpbind of Formula Iis

o { s . o A
proerc LS BEXoAONSofi86 ) I HERD L 5 k00 ompound
of Formylad @nd iope a1 mprethes sugseae pdministgredpn diftpsent eaerlappirg schedules. It
is also C()ﬂzt%)nplr']h@ét{qt?gﬁglféﬁ%s@d iél‘é(%ﬁ;}lﬁﬁ&?&éﬁi{@iﬁh 6@3@&% ioﬁ%? 3&tmé,)i(ngrediems,
k) s u -] 13 ) .

the compiis 6 e metron st 5 0 16 1B LB PSS TRaps bt im lower
doses thay ntie® 8%h, is (124)sinpip eAddordinglyethe phafnzfputipabydrhpdition® Bethe

present invention include those that contain one or more other active ingredients, in addition to a
compound of Formula L.
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deficiency, (27) neutropenia, (28) neuronal disorders,

(29) tunor netastasis, (30) benign prostatic
whyensTiephy, (32) gingivitis, (33) hypertensiBor/U§B43/032222

ost eoporosi s, and other conditions 15 that may be

treated or prevented by inhibition of DP-1V. The

subj ect conmpounds are further useful in a nmethod for

the prevention or treatnent of the aforenentioned

ot herExamplf O AR AR AR haRaY B SBRIIR RikoPlpihcion
with a compoyed Qﬁs’@&nnum Ic enhdithat adInlnthIhd seperapely o2 thes@moplwemaceutical

composﬁlfroﬁ’lgﬁldurdetlﬂﬁ afé'lﬁ)gﬁlﬁﬁ{éﬁ'to .prevention, suppression or
amel 1 oration of diseases or condltlons for which

conpo@hadhepdiprRidnipeptidats IM P-BY hiehibitetys may have
uti | i @Y inswhig kénstthers 1ﬁ&ﬁmh9 &b W%R@fagbﬁﬁtsqﬁ@lgfs the gﬁtta%{es (e.g.

wogtiter 3¢ G ione g ag e G Sk B G aRon By T4 8 her PPAR
ligands, anduding 8R ARodydal agommmlsyckU&eﬁRPlfMeﬁm PPAR0. agonists such as
fenoﬁbr%od?:ﬁc?{faﬂ&aOgﬁ%&lnylbx%zﬂchgf‘f@ﬂ{e' ?eélgﬁ‘ié% dabeFe%Ig%ateg g%l)oblguamdes

such as m@tfp@mmndmé@mfgmnwanﬁ (ignprogain iypEinoplmsphatasegld3 (RIP-1B)
inhibitoRhar maceutl cal conposition in unit dosage form
con:nﬁg such ot her drugs and the conpound of

For s l%o“ﬁﬁ%l’f“erp’rnéfaws’l—b\/\ever t he combi nati on
t her agay suﬂ&ynyairs& and ottt rshie scpd t@Fo s, hdhCdR t6iBB8tamide glyburide,

0 nore ot her drugs are
glipizidg %TTHB] r)pr?er‘ eod rggglgunf&ér%lﬁﬁ a%{/e&aglgrﬂs? ’ng schedul es. gI t
is al @batﬂimcmﬂaﬁamh@lwhe(summcmbe@ and roightol)nat i on

with enguef oﬂ‘i’%c%p@ %&ﬁské Vieh RS id?&fo%edi% (06804528, WO

i nventi on and the

rese
99/0142%0%@@043%%9&?1@%(@ 8H4 used in lower doses than
when @3CLP-5, GIsed nﬁhﬁﬁ%y anMSP"—f g%{é@ﬂ)ﬂsﬁr aédiii%tts such as ‘Ehose disclosed
ositions o e present invention
in Wooﬁ@@{)g@ W&g(@/ﬁ%g >contain one or nore other active
i ngr e@) &P and GiP adidetidsmncti as thosecdisgioseddn WOGFW58300aadd GIP

receptor a%é @Q 2004/ 037169 PCT/ US2003/ 032222 Exanpl es of

er _active |n%red| ents that may be administered in
conbi WeRAGAPWPAR AR misngisaraddFACHP wedeptor agenists sichfae those

disclose@@dWh 9l er3ago.separately or in the same phar rraceut i cal

conp clude, but are not_limted to

ot heré)o‘ithﬁgeﬁﬁf%lawif@kﬁ 32g81s sughas OFIMG- CPAHP@M%?PéﬂhIQtorS
(lovastafitn)simmasiting p&i&mﬂaﬁn Zﬁi\&sﬂaﬂmﬂwﬁa@t@uﬂ | akorPibR, B8RRaSHSand

| Qnes i.tazo

rosuvastBif b bul Subhly. B SREB s cpeleimipE SRR inl A9de. and
dlalkylatmi@aﬂkyﬂ é):nmﬁﬂeaoﬂmro@ﬂﬁkedldeg@m s(lu) mcdtingl algohol, nicotinic acid or
asalt thé:fg’@fR(ﬁB PPARS! dobnidld %hc%ﬁ%ﬁt@%c a%i’djgbrﬁ/%g{%aggl%ﬂbro% 1% 1ofibrate,

goni StS such bric aci

fenoflbf%taé‘ DEFSHTATS), () SFARCAY dual pepitisbiush 65 KRE-297, (vi) inbibitors of
cholestebs z2bfdrptiad, @)ch 4 be)a-mo@ﬂéanlaa@%zetﬁmgs (@8) a1 EeArEhBIeaREb]

acyltrangfg\:%ée }né\}nt]n S, n(% a%l L %\@ﬁ) A Pvm)yan%séxqgan%h gg&ha%tp?gb%céllg
k) PPAR8 agonists, such as those disclosed in W097/28149;

(1) antiobesity compounds such as fenfluramine, dexfenfluramine, phentermine,
sibutramine, orlistat, neuropeptide Y1 or Y5 antagonists, CB-1 receptor inverse agonists and

antagonists, 33 adrenergic receptor agonists, melanocortin receptor agonists, in particular
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(c) insulin or insulin mnetics; (d) sulfonylureas and

ot her insulin secretagogues, such as tol butam de,
w@byobosilee, glipizide, glinepiride, and negl i PCTUSES3/032222

such as repaglinide; (e) a-glucosidase inhibitors

(such as acarbose and mglitol); 15 (f) gl ucagon

receptor antagoni sts such as those disclosed in WO

98/ 04528, WO 99/01423, WO 00/39088, and WO 00/ 69810;

e B b S b s A S ST
(MCH) (¢gep@er Patageni@sP ni metics such as those disclosed in ’
V000! GE3A0N bADiFuF AL ASRLRL agonists: (1) PACAP

PACAP M netic recept’or agoni sts such as
t hose(n) dgents senser fonape g inflampmtoryjcpnédiiehswich @e pspirin, non-

steroidal @ﬁﬂﬂﬂﬁmﬁﬂ'@ﬂﬁ &ruBdl Glucdortibdidd Menifae! SRUEIRE G cyclooxygenase-2
inhibitors (lovastatin, sinvastatin, pravastatin,

inhibitof j vastatin, fluvastatin, atorvastatin, itavastatin,
and @b annlsquasﬁme afgenamdcloﬁd]&CESﬁlﬁbitdS\:S)(enadaprﬂ lisinopril, captopril,

qulnaprgi ﬂff%ﬁ{xé‘rﬁlyno 5\(11% Zbil%,(({/kg SIS (Vosart%? ngégﬁ%gaél }rﬁ?ﬁgxéan valsartan,
tﬁlmsa@@kﬁplﬁﬁqﬂaﬂ@,l tetq blm:l@m anghdalcaurg shainel blioclotrs;mind aci d or

a salt tglﬂ%gglfasez(du\@tof’ﬁ@q@gom sts such as fenofibric
acid (ferlvatlves brozi'l, clofibrate,

f enof PHiegH YIEH?B“%E&VHBI?IBF@); that g3n pppabipediwigh compounds of
structuralgforthsla g inudhthase di&Rsed7n W 03/00411993@16 GhiSuadf 2003); WO

03100440346 t@rg%’y' 2(@*3? 541 ??@&i@ﬂgw&a 2 A00hE 8% 65,883 PRA%24 October

2002); W@@E/@Wdﬂés%elgunmobm ¥ Q 03400A5GS Jamaary 2003, V\ém03/002530 ©
Ty USO80 002 ORS¢ bl
03/002355() Sty S0CHOUIHEOESOK3 danvper200d;ami IO 03/0001 1(3 January
2003). ssebﬁiemgm\rdﬁhfb%r \gﬁ@ﬁg};ﬁglr?e 1@1&%@8&?a?§é%g§ gdrr@lﬁ BPp728;
goni st's
PSZ/%’@& ég(iltjg‘% %373 and antagoni sts, 03 adrenergic
I ec e pAatiolzgiin cempoune kien onobd (tcﬁnmﬁaewi:tb ComPORids lo$ stridtural

fonnulaFﬁ{)élh&éjfeﬂ ura%ﬁné@e%gﬁﬂﬂrgﬁg&é ?Tr/lejﬁ?z 3%3/ 03222§]8ﬁ faky S,

agon i

neuropCRFide Va0 rrRERFBIEHY P%W%OW%FF@eP@Mgm%m igyerse agonists,
melano@?ﬁﬁ‘%é@f;t%% §gon§§f§ it baabulR, In%laﬁl%b@rftlhrﬁ%égﬁ&t £gonists, ghrelin

agent s I nt ended

t
antagonisiy P%‘%irwgi%lﬂy SRS RSTReRa MGH) ggspptonantagamists. For a review of
anti-obesitp tampainds midt chmnbd esnisihed Wltﬂ E:blﬁ@omﬁis WE Q& @ thiaCRIrMSla I, see S.

R T F—
the treatimemi bf elnsisy,{ Expérh Opid. Thex. Qaten}gr 11:,1623{369)(200]1) and D. Spanswick
and K. Lee, “Emerging antiobesity drugs,” Expert Opin. Emerging Drugs, 8: 217-237 (2003).

Neuropeptide Y5 antagonists that can be combined with compounds of structural
formula I include those disclosed in U.S. Patent No. 6,335,345 (1 January 2002) and WO
01/14376 (1 March 2001); and specific compounds identified as GW 59884A; GW 569180A;
LY366377; and CGP-71683A.

Cannabinoid CB1 receptor antagonists that can be combined with compounds of
formula I include those disclosed in PCT Publication WO 03/007887; U.S. Patent No. 5,624,941,
such as rimonabant; PCT Publication WO 02/076949, such as SLV-319; U.S. Patent No.
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qui napril, tandolapril), A-Il receptor blockers
(l osartan, candesartan, irbesartan, val sartan,

WO 200ri03HsY an, eprosartan), beta bl ockers and cRATUSIM3/032222
channel bl ockers; and 10 (p) gl ucoki nase activators
(GKAs). Dipeptidyl peptidase-IV inhibitors that can be
conbi ned wth conpounds of structural fornula I
i ncl ude those disclosed in WO 03/004498 (16 January

o025 9Bk RS LA B350 S B i

WO 99/049921U0% Pateht Nb55,A82,037T; a2QQRY PeWﬁtCDR)/ GQ@ZS%( 3 January

2003 03/ 002531,
o I MicIR BB ool BRIURTRY SR YR BoRRG
structur) SpODBSBEC 0l Jasa syl BEDE) W OB/ 005308 FEbiprd0MRAYO 02068385
(6 septe%%ﬁlooﬁnvbd@/@%&o@%% éﬁbéﬂl@@@}" ! Sg@gﬁdmﬁ%ﬁeééﬁba 2000);

| hhi bi tor conmpounds 1 nc

WO 0L/UF0343T SapaRboRMIIARAINO O1A93P042 aupoier 00 asapell s those

disclosed &7 J.DAShEARBRS AL,y Re66M Qﬂ%&e§ inake Ml@&@?ﬂgeﬁﬁod@rﬁﬁm receptor
i ncl ude

agOnlStS? % 3 O]i 3 uctur @ﬁohgé’%r(%@term ne,

sib utTtwpdnmtlabuﬂllulstoéBafe ané efifapiep hetiletord ob gluYskinase (GKAs) for the
treatmerft'OF 8&9&'65:' Issdlsc'ﬁg&ﬁfm y r?hﬁj)slgg\g’ét Q&lﬁ%s%l}cazg&%%}k 8{ élu%g)kmase

I nverse

PotentiapRplejin @R@?etesrﬂfileéﬁrpd oﬁﬁmﬁqle@?é(bﬁ?ﬁ (?&Qéhl sts, ghrel | n

ant agrHyl abbose cANBinIBdRNh 0O 4tk BQaBQﬂh &k Present
ists. For a reV| ew of antl-obe3|t

nt a y
mvemloed}%&mg/d%l e Adge EBRBP DY 450 WIS PER AEOETother active
compousds Mruhmhtufgﬁmuipﬂbslmclawco&ablﬂzﬁmﬁh akbmﬁpouﬂds havilie t@ftula I with

two or n?c&g ke eu t ' oﬁﬁg elpe%tesdfl'f?cgn %%gt%]l ani gﬁﬁ%nﬁ/{lurg g@i@"ﬁ% reductase

lnhlbltOIExB%A agphists, H‘EBTIB 1F!lafoetms$othanP 1§ 1ahibBe2, {@0GL)obesity
compoullis. SPanswi ck and K. Lee, "Energing antiobesity

drugs,” EUert Opin. Enmerging Drugs, 8: 217-237 (2003).

Neur dpkpviseesomposndsefdhe RIS MaEnasmmBE be 868 ineamhination with

other d rt‘ﬁallaﬁ’éjﬁsedfm Se et éndtlp re\feﬁﬁéﬂu‘ét%)gfeshlﬁﬁ lov @ elity@G6n of the diseases

or Condlga'a&é PR M0 BB Brep R AREBRO 6 pcrin G s may be

adrmmstymmb)a adeute dedhin dn avows cGANBAR84E] tHawfeS 9d@Mporaneously or

sequenn'al f gk r?i cé’P?E’qRé:ng Ehé ?{)@%gﬁbtc o\&%{t‘iﬁfi‘g W%;[ldcl c%%lr%%lﬁg g? Hlteg)liesent

mventwpé% gl gontemperangensiwifh oae ermetscthersirpesTa phaymagetticain
composiMbh Qaﬁtgﬂﬁ'@gssﬁch diher dRtadk @hddNeon to.thedo nd o ¥edpr@&nt invention is

preferre(%L@cgqagmg]gj gl C;;ggg%lteluﬁ% Icglggo%qggl &l?e(%gs_‘_e@ggl(\:/gntlon include those

that alsoRONAISAHOG G222 kr abti A28 gedibntsPiaTadRitivmi to atcoapoifd of the present
inventiond! 41519; PCT Publication WO 00/10968; PCT Publication
D 99/ 02499; U.S. Patent No. 5,532,237, and U. S
Pat entheNgeight ago of7 the . compbambeliche bresens deyention tibasesosd active
mgredlehhﬁby F@Uaﬁ@l aﬁq‘a'm'll%ﬁel’{& ﬁﬂ?)nQH’éTH@ééQQ§ dede of%ta&P girérdﬁln Generally,

I.nc| u e those ‘disclosed in 84/
an effecqréeogiqjsgw e%(élo\gl)ll W@ZI@‘@S faygxample, when a compound of theE present

invention is combined with another agent, the weight ratio of the compound of the present

invention to the other agent will generally range from about 1000:1 to about 1:1000, preferably
about 200:1 to about 1:200. Combinations of a compound of the present invention and other
active ingredients will generally also be within the aforementioned range, but in each case, an
effective dose of each active ingredient should be used.
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5 (6 Septenber 2002); WD 99/64002 (16 Decenber 1999);

WO 00/ 74679 (14 Decenber 2000); WO 01/70708 (27
weepuoestiey 2001); and WO 01/ 70337 (27 Sept embePCROS8A)3/032222

as well as those disclosed in J.D. Speake et al.,

"Recent advances in the devel opnment of nel anocortin-4

receptor agonists," Expert Opin. Ther. Patents, 12:

1631-1638 (2002). The potentl al uti I|ty of safe and

ef feciive act va .ors_ of UCQOKi
Cr eat JRED Grmplah 87 S8 oo R dRTetem) tvepi e dher actve
agents by be ad@ninlnmsarmi sapadtdly vainaosjuattidd. doakddmaacthe aBolidsttatiah of one

elemenﬁg%f% ﬁl‘?ﬁeb‘%&%@%é-@géfgc?%% se(gfeln?l{bctﬁf: %%}mst r951% %E%thﬁr a%:]nt(s)
a conpoueaupdundp ef geqsesant invenion mayrberasiministepedint dralp parenteral

(e.g., 1nﬁﬁﬁ§§cu?a§t1htf§péiﬁ8%&y qgtrav‘%ﬂ&usai@\fa 1Wr£@st§1‘ﬁﬁl LecF[Bﬁ 6r kR,
ounqs Non-|im ting exanﬁﬁes i

Subcuta g G OF BHD e%&au%%atwa\ﬁpwg PSR P B, T3 sudfingye, or

topical Riuted @I ad@iiitkeios QAP muy% fﬁlﬁﬁtﬂﬁb@ dil(frﬂ%Qﬁ“t@gl,'&*}bil rlln(i@ﬁable dosage unit
Itors

formulaffy O Bl B BB er B ARl P rLs, acjuvants
and vehinleb apptdprietsefor each routed adamistiatikewWiseldittontoabattsatmént of warm-

blooded mnsn@ Sﬁé}ms ,hﬁ\éemg ﬁ&sg@xatﬁ@ sﬂﬁ%‘? dbgs, CATRLEAL O HY

rugs that are uséd
compownfi%aﬁ%mwsﬁwmqf@ﬁwmp&ﬂ@s@m@ﬁw@ﬁ amel i oration of

t h e dThepisemacetifical coa@iditibhOfos tﬁ&idnﬁﬁis?rﬂﬂ&?@ﬂﬁé‘ B&ﬁp&fnds of this
venti a}pre%enlt nvenlge oq%fﬁre usef ul . Such. oth g%ﬁw f1h
inventiqpdRat (o en sy BEPegel Dot e A PR AL T e [y of the
methodsiweld khiven éf tie, artoafithenpanya ddomsthydvinclee tendiepadf bﬁn\giﬂghhe active
1ngred1e%% ﬁ}‘?&ﬂR&HQQU&{ wﬁﬁl“?hé’éa‘}ﬁg hl%:ﬂ] X&ﬁh{ oLk onthg Iilno%e 8gcnpsoF§§lmgredlents

esent
In genesgf, tthe mn@‘?euaﬁaﬂe:ommémonﬁ arg @repareﬁlba(rumf@gum apdlintimately bringing

the actﬁ‘@i'?f@féﬁieht o 55%8&1@&6‘1& éth 290 daRedr HLYERIY cﬂvﬁigg b%ﬁ I i& or both,

nmpound of present invention IS
and thell\dg%ercmsﬁ@ §hapgrh%th5 Wé(?dﬁ‘ﬁ(:‘étﬂ the gesiged mlﬁm% 6#‘6 phagmaceutical
composilfdiﬁbdﬂ hctivi&\lﬁﬁﬁct odmpaddusiciudes e arf :hﬁburmsﬁﬂlcfe!hﬁ toaprBdIQﬂQhe

P T s
is intendgfd to lsacaznprse a pdodvict ¢dveprisinesthe Bpacrfwdnngmdlents it ke spedfied]
amount@gs 'vs)éﬂ as aﬂ?@ﬁﬂlﬁose g?)‘esgﬁ Hﬁéétﬁﬂo R %e &%Q;%pﬁlﬂéﬂgg of the

fect eac |ngre ent er al
SPeCIfleéﬁn%?%@ﬁ iRy ihe gpecifies araquams. wi | | be used. Thus, for

exanplkes pﬂmac@t&@m@ﬂ%@xt@ﬁs éd?)@alﬁhhgﬂ@d‘zﬁctﬂvg yighédian rl'la?y beina

form o IEKIS SL IELAGE 89500 LR NELANL L O S ension,

dispersitlel po“giersem@rdtrmlafsamgelsfcm@,maacbmﬂofﬂdaﬁﬂﬂés bosyatyedr elixirs.

Compo%%éxr%qgtenﬁécﬁfo? b |u¥e rrggg hrgf)gxgd %ﬁ&oﬁ’dﬁg oL, fmgt%gd tknown to the art

nati ons o a Co sen I nven
for the mpppfegtwie of phamageutiosleeupasiitons and $ucge9¢erpatsutlynsamsy> cygain one or

more ag‘éhis RéRciel eroaf @1% HEUH éo%‘i@t%gr & kgv%eteﬁﬁltg dgl Qnt@ moﬁﬁ% Goenfy] colormg
q&gefectlve dase feac active in di ent shao %
agents 30 g sorIng ASPFID 010 Sy EY P Ehp s Ry slegont and palatable
preparations. Tablets contain the active ingredient in admixture with non-toxic pharmaceutically
acceptable excipients which are suitable for the manufacture of tablets. These excipients may be
for example, inert diluents, such as calcium carbonate, sodium carbonate, lactose, calcium
phosphate or sodium phosphate; granulating and disintegrating agents, for example, corn starch,
or alginic acid; binding agents, for example starch, gelatin or acacia, and lubricating agents, for
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In such conbi nati ons the conpound of the present

i nvention and ot her active agents may be adm ni stered
wa@epanatied y or in conjunction. In addition, theCT/US2003/032222

adm ni stration of one elenment nmay be prior to,

concurrent to, or subsequent to the adm nistration of

ot her agent(s). The conpounds of the present

i nvention may be adm nistered by oral, parenteral 5

ntramuscul ar, . intra eal , nt ravenous,
example r@gg%eﬁmnr siearale c§igaLic aﬂﬁ]] @ dalp gﬁfl%fa%p ofls @gy ﬁ uncoated or hey may be
coated by kowh asvhaiges W) didy cﬁﬁntegfatlbﬂpﬂlchﬂhs))rptfmyl ih Iﬂ’(bagaattrd)lﬁte:stmal tract

and ther&%r LR%‘ Vide ]aséa%:}%nﬁl g(f‘t ontdvg ol%lglef npﬁe?/l%gle Ing?)haLljxi)péi: aatlm e(}%)ématenal
such as gycqryigeolmgtearatm osglyteayll disterosta geryheiempléyadmihay mapslso be coated
by the teeRi éés Gitsedhy %U%”P%}e{ﬁ@ﬂ s8X08; L6s A5E GHl 1SR 18Y4 to form

acceéptable carriers Juvants and vehicles
OsmOtlcél'p‘f‘ﬁ?R?BFl? tAbiety for cenfeg] relsdsee of adninistration. In

addi tBFfmula@ioh$ forlorf @kaﬁﬁy aRb bvprd¥eAfd bé Hﬁd%@laﬁﬂ caflRs wherein

orse attl at s,
theactivh e EntTs ke §iifn SGrsotndonh: BReTIRBrAegH Argonat
calcium @hbgﬁmﬂe\m khdlin, ws @s saft gBJIzltHnEapsﬂIbsawbdsramrthe activiedagredient is mixed

with Wafé? B?%rc'bﬁ h’l%ﬁﬁmg by é)&ﬁl ?edjggaﬂhts&f ml%;})agifﬁh h@r Ocil(\)J?‘%gu nds

I nvertion onvenr’e tesen
dosagequeans Stfsmrrﬁum@on@yl the a@r@gaatte@albw athyixpie wib exmplents
suitable FRIAO BRn iR trkSOReh R shéiRnBbhs. Ogucﬂr&&@%)’s arbisp Q&ﬁ ROsknts, for
Sﬁg | ude the st&a% brlnglhlglw tive 15 | ‘%’F’E‘b’féent
example sofigim, cABNARGBHCAH e HEh¥&pYIete, WHiTeRy- oA gliulose,
sodium aigﬁlata:t p@iwmyhpyaﬁﬁﬁbﬁy gungtrggdcant Snd ghih agsuig rddpersindeor wetting

agents npaaz}r ana?ﬁj 5][132 Scc (1:19 éh sgﬁa 1{21%,&%5%3%1\/@@ ?eﬁgtgléld%élécqnde?ftag&y products
of an alkydene eixide with ﬁattofiaCJaiSJ ﬁoqwadnpdap@lw@xyedrylwefsrcmty od ceniddeghtion

productss&{ étﬁjy%&ér d'x'ufé' wﬁﬁ l(h?%lc!ﬂmno ?ﬂatfcgagébhoﬂsf fi Ry,

| I nt sired ornu ation. In
heptadeqaﬁ@ymmme@a@h ewond%%@spﬁoﬂaﬁs phethylens guide pjithgartial esters

derived ﬁ@ﬂmuga deitiS andg hesged sudﬁ a8 ? BioRyihylens Joriit? Alonb6leate, or
t he esir. ect usﬁon t he

condensgtb%ﬁ)rp s of eztgylgléeag)g & Wi padialesters élFW’e(f I{q g%tfyrﬁmds and hexitol
anhydrides giopesiniple pdlyethglene B(ﬁhﬂ:ﬁdmbnocdemanwm squeopy dpatsions may also
contain W ﬂléﬂe%gesstehv\gltﬁ@se Bdr e&%ﬂ mﬁﬁirlng%g/ﬁ]i&%e%&{t@ Be or
more COBW’@@@PI}IS SME{Of Fiare Elave}mgfalgmfﬁ cvmmnﬁar mere Pfeetdnéng agents, such as
sucrose SP&etiargd 1 ngr ed| ents in the specified anpbunts. The

phar eutl cal, sitions ntaining the active

ngr CHEHEPRROTS AT o pisH By scpIEatg oG yerqsient in a
vegetable@il, foranpinple adschisadil, etise oill rsosadngesoil blod'cﬁﬂglﬁsml aﬂmwumeml oil such
as 11quld;}%%r¥ff1§usf@1g %ﬂg%gﬁspenmgﬁs?r?%g gonggdﬁ ggﬁ) é:“nruz%/é)%rjea 4 rf(?l‘ elilaal%ple beeswax,
hard pareffinrrostyl aiconplo Svteetsningi agcréﬁ slesdh as dhosgrsed forth ebtm@y aigkflavoring
agents nﬂ’iy%aardﬁé’d RA5EVHE ﬁ%afa@ab?é’%a ﬁﬁ?gtléﬁp OMesd Qo %kfsltﬁfnts glafy%re

H’B acture o arrrac ti cal COﬁ'pOSItI
PfeSCfV Hhe ety of %ih@th%l dand sl a8 as¢REdiScidapr e agent s
sel ecbsfekib@pdwiRrgimURaiSuithble g;‘eﬁamﬁinedﬂaﬂgqueous

avo agents, col.orin

suspens ARt R PR oY R Y % gthcin IR EMhB R Prp gigpersing
or wettieg aggan tsuimddmglagd:ra he onqamerpaneqiresansmvé&a Buatableciinpbding or wetting
agents ahﬁ @us@a{l:dleﬁég %egxlg{ &4k QQLC%I qz'é[hée(st)?c%lﬁl%ayn# nl\ﬁlﬁféatc\e&(\}e Additional
exc1pler§% |f?faPé<|a€1Pieo9quelﬁ¢@1rrmﬂ@chgwmé cekorma [gEents maypdsncbe present.

excipients may be for exanple, inert diluents, such

as cal ci um carbonate, sodi.yg._carbonate, |actose,

cal ci um
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phosphat e or sodi um phosphate; granul ati ng and
di sintegrating agents, for exanple, corn starch, 35
w@eooalogiind ¢ aci d; bi ndi ng agents, for exanpl e BCHUS1003/032222

gelatin or acacia, and lubricating agents, for -28 WO

2004/ 037169 PCT/ US2003/ 032222 exanpl e magnesi um

stearate, stearic acid or talc. The tablets may be

uncoated or they may be coated by known techniques to

del ay ntegration andaso tion

gast 1 B Rl AR o8 Wbntioh st be in the form of oil-
in-wateserstlgions Tl oil pphase eraydelaorgenblpel fod ex faple@tiaepil er amchis oil,

d o

or amlﬁe;rﬂ%ﬂ ﬁr@%a %g{ ?depaﬁaﬁf)fljﬁgbé ﬂg}rgrp éoéye éyés%”gﬂffﬁjlg %ﬁltsﬁy@é agents
may be e@tataélér ScaHiringhgIn® EPIxquiple ghes e¢actsent gum tra@cwh; naturally-
occumr@aﬁlﬁ&@ﬁlﬁtlﬂes’z% ek@ﬁy Ief‘so%fﬁbfémf1 %ithf) dnd et ’ogéﬁmtapesftéﬁ &rived from

erapeytic tablets for control | ease
fatty acid Fﬁ%*%&lﬁogﬁ@ co A exa@e}erﬁ%blﬁlp%ow 13t apheqnglensgtion products
of the skidpartigbbsadrs mtchamls}tléﬁomﬁte lfcﬁlelﬁamlblé@o&ly‘d xiy¥ifyleng E(ﬁlﬁitzﬁﬂhonooleate
inert .soli i L.uent or exanpl e
The emhl%llorr'& %(n?ﬁg é iglP kggntaaf%swee&eélln@ %%8% /Y% kaol i n, or as
sof t Ywuhps andd Qiaimuhaasbevﬁagmdmdt\mm eicteionéng a@msdﬁoe etanide
glyceroﬂbii%?leﬁ@ Wc&lh s%h@f or%ﬁcr%?b %dc%?@xqﬂﬁﬁi%mfs n‘?am a demulcent,

par af I ve 0| que
aPfeser§ﬁfé‘f§é\1?§|@N§n%?ﬂda‘?q]|01ﬁ¢€eag§€ftsi ve materials in adni xt ure

W t h ExChipir@atstically kﬁoﬁ@ﬂhaﬁ Be i e Yb@e b Qe injectable

saveon ST RUSBERRA T EE I BSEh B ST 205, S0, e ko
art usingrthoby $uiablewligeesinhydweixivig agandm@ddrmsﬂsmldﬁ@ dgahns s¥hich have been
mention%ﬁ%bb’\m al!‘h%' sHdh€i 1n &%@1&’ El%ﬁ!araﬁéfr[ ﬁﬁ% ?ﬂ8 e f Age nr{]&ga%?eagbbu 10n or

um acacl a;
suspensspnnatamoattpyc @étemqml aqﬁhmtpin dilhiens or s(%wetéx‘@ﬁpx@nple as a solution in

1,3-butdn® ‘Hﬁdl hi U%ﬁ‘rtlor@' thté t@&&ﬁﬁ%ﬁt\}eﬁfél&raﬁg Léé?ltvénts Q{at ?rﬁi %t ) g@?@d are water,
e W a for exanp|e e

Ringer SopiiPa it gt i R EICBHHE Soitb e backidhy it e isrne

conventmmhy Emplpyedias @ scﬂklernlmakmspelﬂhﬁ@hﬁﬂﬁlm f Bér tRXWRIcSe any bland fixed

ity BEQHBAGEATIAN SESTAIER\ SR r ey GRRHE SRR TRRLR S such
oleic acfddfindusgdn the paepnratidnectiinjottalslas h as pol yoxyet hyl ene
sor b' TRlc Jf%%gﬁh@ ot %selgtq FRARER ﬂf’a@f er oo éﬁ?Hﬁ&f‘efdQB the form of

et hyl ene W t artla esters rom
suppositgrie g)ré?ﬂalwggp{ug;rau%ﬂfﬂﬁ fiygs Thesgreompasisioas can be prepared by

mixing fheldred With areitse hbﬁ%tm@@ﬁb@f&hﬁwhﬂh% &QM ¥dinary temperatures
nsi o

but 11qu1cfrJ %S A at@p%gg)%}/apgp Q&'ﬁ@ﬂ? g?lﬁ)}‘fleqt J&thﬁ repﬁ“ﬁﬁ)‘ﬁ release the drug.
Such m@t@lht}lsi agopbenzuter end polyetbylenerglyeolsol ori ng agents, one

or NoE&: tf)%l@%lq{sé e A8E %hﬁmelﬂggeﬂ’i@ 8fut1r58§§r %\Qﬁ%ts%ﬂé e

agents, Sucrose or 'sacc
Contalm@& $iseqsIRoNE dsrel thp prepent iaveation algerpleyssh dFWgﬂxrp@emﬁ thise
apphcatid’lhg fc@ﬁﬂaﬁﬁ)ﬁplicﬁuéh shaBastlal ﬁo@ﬂh'wasfl@sf ar@l"g"&i’%}é &) arac h' S

,glvem or. in
mner]il

sgsame oi.l or c

Cfdfica é‘grrmoagpla a%plgﬁpgrpf thlen}geg:lnr ynvenhon may further
compriss Wwipe derapesticaly actmé ékhﬂp(ﬂlnﬂhas,‘xbmeﬂ hgemgeliith afeQisually applied in the
treatme@)@[ﬁpé Shole ?r?é\ﬁ’ﬁxlfled Ay cﬁo I%E difloy, Ccet yl' al cohol.

eteni ng agents 0de’Set forth above, and
f | avolitheytreatment er pm\yenben afietnditians priveh thquize prititiebofedipeptidy!

peptidaflIM er2§RBAEMitykh apP6ii e RIRESIeVIANSH JER¥alF be about 0.01 to 500 mg

per kg patient body weight per day which can be administered in single or multiple doses.

-30 -



10

15

20

25

30

30 preserved by the addition of an anti-oxidant such

as ascorbic acid. D spersible powders and granul es
waiotakiled f or preparati on of an aqueous suspePCT/UR2003/032222

the addition of water provide the active ingredient in

adm xture wth a dispersing or wetting agent,

suspendi ng agent and one or nore preservatives.

Sui t abl e di sper si ng or wetting agents and suspendi ng

et o SRS B g BRSSP T Ry oo

0.5 to abSWEED /R perfdagy @ suigbkridsagellevel myydgehoy!, 0 Mt 25098g/ke per

day, aboﬁﬁaﬁtgéggﬁégg %%Dr %r%’bsn g%(g ? t(#3 il ﬁlgﬁ?gﬁ%g/d% 2%8%hin f'ﬁh@range the

ntiaon,
dosage niag bier.Q5te (D10 tfS of § td wmg&kgrpeém Jiospsal agpn %qtgpn the

COIHpomE&%SBE gﬁ {ﬂﬁy @rd@&ﬁf ifl kfllle,efoi%'o'f ta{b‘lHts SorRARIng 100 td/f()ODIrhg of the

sctive ngriant,pavtonlenysis o 100, [haet0 0,45 af0ETeheidd fisflg. 2000,
250.0, 3@HAE08.0, 580.0/ b@orrmsoa)l 800 0 @n:)omx anchtpUTEIE of dlne mtlanpigeedlent for

the sym %ggt?ﬂiag:ﬁl:l%@ggt c%éﬁn é %Batl g{é)lr’]g atlkéa¥ed5 'ﬁ{%%ﬁﬁigﬁﬁds may be

ecithin
administe@t@nS reginpardfilab 4et$tt1w1$3r dey, IPV@@F ablycmee patwige ael d¥- and

h |
ﬁ’é ' C\)gh efbn né;%{?% o ?)Ic'eve%t% g & (ﬂé’@éﬂ&% rﬁelﬁﬁfs bhRR h g’@b@ﬁﬁa %r

of th e sai

hypertng/wqelmdemmreqﬁher@tsea@es ff”bwhléb( 8PS oY gsapé?ﬂﬁm lé‘?{%mlon ate

indicated %g%rg%? %dﬁafl@@rf alslits arkldBtagivdlviieanse c@yp@ings of tietpaisent

¢ .
inventiop@ie asknipis a]%or | gg\ggﬁ:?)n aﬁvga&ig gﬁ)\% ggfi(ﬁed)?gg%f:r kilogram |
of animal @06& W@%hmprefbfabtwgwmasgl spogit daityoddse ooin dividsd closaséwo to six

times a garyegre]p\;gg?t{pggl Igﬁ‘aas]cl avoa#cﬁ(?né‘s? gﬁ%éolﬁaﬁngamé%%&tl dai _Iyadosage is from

rrng an orin ents. 0
about 1.0 hag twebeut 1098 meg.aeforbly e aheiyf lyag tnattne 5P P IBfthﬁ‘acase ofa7

kg adulr_slrhttﬁ{ahl fie! t&hﬁ&a‘xﬁ%ge wAHYERHS e fRIne ABRATUSS swisteD S5(Dmg This

suspensi o ornulggfgxaccordln Q
dosage tegionan may be yipsied tOriB‘g‘él & theropHma! HicspaPys 11§P g Wet i ng
ag e{]t B “ﬁilg Be %H&fﬁ%_@rtrl] rtgm?gem ltlﬁt ﬂoblspdsblhadeseﬂe‘fﬁi and frequency of
ment i oned above e.sterile r.epar
dosage fpg @i PUFCHAr PRUEPLPRY B° V?ﬁ‘eé‘cat “ %%%“rq’%} SRR df@hbtors
1nclud1r§gttﬁ@ eaBiityrofitle speoidic cbmpoml(kﬂn}dmi@ Hiel ryetgl@@@pqtfgb]ﬂé{ and length of

action o?t 80!%13 dZﬁlgl a%@tboda/% agfgﬂlﬂ%l ﬁé&hﬁ §-§§| diet, Qﬁbderhnd time of

accepta I %faﬁ ﬁx dition, and
adminisatiomrate O(f eeretiery dees e 1’@?}’@6 P ée‘(ﬁglqéi) 16 gon 1o
thehomﬁggﬁf 1ﬁag py.sotonic sodi um chloride solutlon
ion

ste fixed oils are
enpl o§%¥f1‘§§ﬁ§[’l§(&ﬁ f;?émep@?ngstbg B%IHH?LH'ICIS mnvgﬂt%rl z%f% illustrated in
the foll@an@@cﬁerﬁéWaﬂnl Brnples edtarfifg oiakeriadsyard elaéﬁpmw@ag to procedures
n no- or diglycerides. In
knowngb@ﬁaﬂ %Sﬁm{rgtggcl}:lf% gpsuch as oleic acid fj sein o4
t he pﬂ“@pam@ppmmisaﬁ therpressniinyvenfionpga b @@F&p@{ﬁ%@o% eta ggiino aci
mtermel?.lia?gs%kh bONBBE HOMRrABN I@érﬁi%ubﬁlt@t@mhex:ﬂiyﬁfdﬂ@azbmnbﬁanfe@mﬂmates
positories for rect strat foﬁ?‘&
such ascthesg.of Torautla Hbrsee standas P@aﬁﬁd%%’us BpuPEGBY
deprotetcBSn OTHYprebiratién StihtahRrmediates isidestribed it fpllew]tng Schemes
ch is solid at ordinary tenperatures 25 but |iquid

at the rectal tenperature and will therefore nelt in
the rectumto rel ease the drug.

-31-



10

15

20

Such materials are cocoa butter and pol yet hyl ene

gl ycols. For topical use, creans, ointnents, jellies,
W@ eldBTInE Oor suspensi ons, etc., containi ng tPET/US2003/032222

conpounds of the present invention are enpl oyed. (For

pur poses of this application, topical application

shall include nouth washes and gargles.) 30 The

phar maceuti cal conposition and net hod of the present

invention may further conprise other ;herapeutlcally

active conpounds as noted herein mh|%5 Q%usually

applied in thp treatnent of the Hhov i oned

pat hol ogi cal congtions. In the tred nment\ or

prevention lQf c nd|t ons whi ch reqsu re i R'tion of
di pept i dy! SexhyM enzyme & an
appropriate dosa e l evel will genefally be about 0.01

to 500 ng 35 pedl kg patient body wei dht per day which
can be adm nistered in single or nmultiple doses. -30

where ANR 2004 /RS R%Qnd:’@/a%&%%ﬁhgﬁmg andPPef 8kaipdtye nlhlagen protecting

wrouy s 3539615 Shalbies N R e Be B ke 308 i b e

fluorenydmgthoysuhangb(fnst)sage | evel may be about 0.01 to 250
ng/ kg per day, about 0.05 to 100 ng/ kg per day, or
about 0.1 to 50 ng/kg per day. Wthin this range the
dosage may be 0.05 to 0.CHEME ko 5 or 5 to 50 ny/ kg
per daé For oral administration, the 5 conpositions
are pr f\

ny pr ov. rmof tabk
cont ai ni Qﬁ Q@CSQ#:ES@@& active in diyent,
par/(\ﬁw\w/lkayQHo 20, 15.0. 20.Ar2 C9H

75.0, 100 150. 0; 00. 0, 400. 0,

500. 0, §OOCD 750(ﬁ)Eﬂ©C@A9900 0 and 1000. 3 ng of

the actTve ingredient for the synptomatic a }ust ment

of the dosage to the patient to be treated. The
conpodemipoursly of éormadinilnrestomueetciatly avaibhiayknowd irlthe ditefature or

may be Mﬁleﬂﬂ {)gﬂé(ned B&%f\%h@t&l | r?féﬂg)%s Pt Po ?er IR § in }k% art. One

trea revent es ma ItUS an

commongay i i sied i Sch ypis Pratesttaiphaeming asid bieh may be
commeﬁiaﬂ? @ﬁﬁﬁabfe%r r@&'th OIROHEE ShOEortedforRiSS Sinol JOMEBY r8fction

di cat aI I esults e
using, i scaplsg kg the ﬁw&%@%faéfﬁ%fﬁé ﬁ?%géffﬂzy R GElEBHor P =
Cbz), oﬂV@-ﬂdmeny]sﬂ&hce@cazﬂ)oﬁyld)ay)chcdmﬁﬁwf@fP + Fﬁmc)a otttatéld with isobutyl

chlorof&gla#eoanag]%ge 408 aggné)tﬁ{l a ngI E\Pdﬁ‘ cﬁlfso X%\?sl?cg%eéi by

ven
d1azomqjh@§5 Tﬁlmesu angj CkaZpBellOnmsth@ tekpjed mth SIﬂwes: llvsnmateed a solvent such as

methan(ﬂ%& 8qeRut Bfoﬁhné: :SHd 1‘39)%(3 éu%ﬁ&?edrf@ 'g&ﬁl:a?tlontﬂaﬁo@v he fdtdbre of

Sewld (¢ STl B kSRS i ordérty Preyisdn DOBCirRgo apf Th pas wilkke
understaid ey tH6se skilleddiikie 4it)Hamthe piep aﬁaﬁbrabf éiﬁth’u&m@ﬂ@ﬁl fukd beta amino

f bout 7 b
acios 1. GGRRL Berktall oMb el L % B2,  Rle e ra%ﬁ e
protectet!hetacgeino iacidrintepoediates llicambé fodnd inthedoHowing, reviewsVEr Juaristi,
Enantiobdi@kivt BEnBLES b 8. A A8 &Y L. Wﬂjelyf V@gyg\féWY&fk 3&7 Juan'sti et al.,
__dosage Tor an %z?\ cuf ar 1pa ien VaP e
Aldrich ehcP @é% s gndygplecet ¢ &%&i@&& PAET (,1&9141)3 the

activity of the specific conpound enpl oyed, the
nmetabolic stability and | ength of

=N
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action of that conpound, the age, body wei ght, general

heal th, sex, diet, node and tinme of admnistration,
WO anog/08fieexcreti on, drug conbi nation, the severCT/ySmn3/032222

the particular condition, and the host undergoing

t herapy. 25 Several nethods for preparing the

conpounds of this invention are illustrated in the

foll owi ng Schenmes and Exanples. Starting naterials are

made according to procedmmﬁom in the art or as

illustrated herein. The s of the present

i nvepsion can be prepared frombeta am no acid

i nt efreedi at es sych astli e qfor7 all and pgge

n

' heﬁ\ermcg mﬁ%%ﬁ&&?&ﬁer Lagodl JTDMe
éﬂz%la%@??%gse of Rt; or rrl\gl a) OtdooBIINg St an grﬂ? I:er mﬁez
co h

ing conditiogs foll owed by deprotection.
preparation of these internediates is descri bed in the
foll owi ng Schenes. -31 WD 2004/ 037169
PCT/ US2003/ 032222 R4 RB0O P-1 NHO H N NRL Ar OHR

RO 11 HpIPtOphere Ar, , R4, BRS, 8%4 and RO dri®Has
def i rec—above—and P |2 ' 88  r ogen—proteetirg
gr OUTERUGE@8 t er t - but oxyCakbopyl (BOC),  THF/MeOH

benzyl oxycar bonyl (Cbz), or 9:
5 1 P-1 NH 1)
3r 30. H1 O
2aee

f1 uorenyl net hoxycar bonyl (FnotT).

| BUOCOCI, Et3N P-1 NH O Ar CH 2)
3) PhCO2Ag Il  Conpounds of formul a\(t2
commercially available, known in the\i terat#re‘i(gr
may be convepiently prep variety of ods
f anijN.ar oerE\!t8 Seuiski | | e%ﬁﬁﬂmﬁart. Ong 1 n
route i K] udtRated in Sc T. Protectéd N  NH

al pha-am M a&i'd 1, which may Be comer ci aH;,

avai |l abl e or8readily prepared fromthe corre&dendi ng
amino acid by protection wusing, for exanmple, ~
di-tert-butyl dicarbonate gfer P = BOC),

car boldelfdigxesy chl ori de ( P = Cbz), or

N (9- t hoxycardonyNeixy) succi ni mide (for P =
Fm)c)?ri ted with i5 bityl chloroformate and a
base such as triethylaf em%r

N, N- di i sopropyl et hyl am ne, Tol | owed by

Compounds of formula IIT are commercially available, known in the literature or
may be conveniently prepared by a variety of methods familiar to those skilled in the art. One
convenient method wherein R1 is hydrogen is shown in Scheme 2. Amino ester 2, conveniently
used as its hydrochloride salt, is condensed with acrylonitrile 3 and the amino group of the
product formed is protected, for example, as its tert-butoxylcarbonyl (Boc) derivative, to provide
4, which is reduced to the primary amine 5. Cyclization of 5 to N-protected
hexahydrodiazepinone 7 can be conducted by using trimethylaluminum. Alternatively, the
amino ester 5 can be hydrolyzed to the acid 6 and cyclized by using amino acid coupling reagents
such as EDC to provide intermediate 7. Deprotection, for example, in the case of Boc, by
treatment with acid such as hydrogen chloride in dioxane or trifluoroacetic acid in
dichloromethane, provides Intermediate Illa.
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15 di azonet hane. The resultant di azoketone is then

treated with silver benzoate in a solvent such as
woreaohasmb or aqueous di oxane and nay be subj ecPeriUsz03/032222

soni cation follow ng the procedure of Sewald et al.,

Synthesis, 837 (1997) in order to provide the beta

amno acid H As will be understood by those skilled

in the art, for the preparation of enantionerically

pure beta ami no acids gocﬁ;m#ionerically pure al pha

amno acids 1 nmay be used: nate routes to the 20
protected beta-amno acid internediates Il ¢ be
found i Othe follqw ' : Juari sti, 1
Enﬁmti osel ective g%yn ?'%Zedstﬁé{5£&9¥\’5§ E’é-l,%m' ndzl43 |ds; I@oﬂ
Wl'e ;ONew Yor k: 1997; Juaristi et al.

Al dri ghimca Acta,227; 3/‘&199&1”",':{ and Col e al K/CN

Tet r ahedrpon, 32: 9517N?1994) .9-32 WD 2004/ 0371@9
PCT/ US2063/ 032222 SC%% "R8 R5 1) H20O,
70C Boc H2NJ~CO2Me + 2Me HO Rs 2)
QCOOBu)2 RO R5 RAR$ 2 3 4 H2, Pt02 H NBCO Me Boo

LiOH 9 CHC13, EtOH 2 ' ' R5_R R8 2 THF/ MeOH 5 (CH3) 3A1
\CH2C12 H N N ¢ EDC/ HOBT RA- 2 | COR82H Boc- N NH
RS R4 Ccl-hg@m 5RO7 R4, 4 K / di oxane NH or
TFA/ CH2

2N R RIHHN a ;
> L/N—R
EtOH, H,

IIb

An alternate method of preparing hexahydrodiazepinone IIIb (wherein R5,RE,
and R9 are hydrogen) is shown in Scheme 3. a-Ketoacids 8, such as pyruvic acid, can be
condensed with an aminopropionitrile 9 to provide the cyanoethyl oxopropanamides 10, which
can be reductively cyclized to hexahydrodiazepinone IITb with a reducing agent such as platinum

oxide and hydrogen.

SCHEME 4
4
BocN 1. NaH, DMF . BocN _R!
NH 2 RYorR'Br . N
R5 R RQ
R® 7 11
R* R8
HCl/dioxane . HN
or TFA/CH.Cl, N—R’
5
R £

Hexahydrodiazepinone intermediates IIT and intermediates for their synthesis can
be modified in various ways. For example, the amide nitrogen of intermediate 7, prepared as
outlined in Scheme 2, can be alkylated by deprotonation with a base such as sodium hydride
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Conpounds of fornmula Il are commercially avail abl e,
known in the literature or may be conveniently
w@e@pasdad by a variety of nethods famliar to PEDES2003/032222
skilled in the art. One 5 convenient nmethod wherein Rl
is hydrogen is shown in Schenme 2. Am no ester 2,
conveniently wused as its hydrochloride salt, is
condensed with acrylonitrile 3 and t he am no group of
pr for r
followed B e JReaiy it Bl ha0ae St PSahets 4 TR i Ror hresuling
intermedifiedh prévidedineetediatetlie primary am ne S. Q/CI i zation
of 5 to N-protected hexahydrodi azepi none 7 can be
conducted by using trimethylal um num Alternatively,
the 10 anmino ester 5 ca®UiEM¥dy ol yzed to the acid 6
and cyclized by using amno_acid coupllng reagents

such as EDC to gy ovi dé HRfelhdi ate 7. BEpRdigcti on,
for exanpl e the casB*odr BtBr, by tre t with
aci d suddchis h en_chloride,in dlo»ﬂne or

trifluoroacetic a d |n dICh| omet han |%es
|nterrreBF la. -38 %3716 5

PCT/ us20033 o_ézzz SC(-JEI\FEBI:ﬁ)rﬂstBr)l . belﬂ%? ri azol e,
SCC12 R4 R1 R OH 25 HoyaididheO N CN 8 9 10
DI PEA, CH2CI2 R4 ~O Pt02, CHC13 ClH HN EtOH, H2 111b

An al ternate nethod of hex Y, rod zepl none
111b AWRBCEFFhRsampyg is ﬂg‘ﬁfagtﬁé ﬁ fs" Shown

hexahydr@dﬁ@aﬁﬁ@e’o’lz athltr@@cbqﬁeﬁarecs as‘zcﬂesa:squyﬁou thdlau; liciarBcheme 4
wherem( §4 aE§g§ O%Me)?ggﬁ,l%a}g%{ﬁ{n cp %fp & ?nba% W{l%a{eh]ﬁa ?ro'irpga{eﬁl\é' S‘d\%herem
RS is hydedgeai, ca«ebqalkylated by dsing bhses ahgkda&idpézfebW@h@ reatigeRt Wigh various

alkyl h%&g@%&ﬁ ﬂ%ﬁ@&%@ﬁ% béj&%gféﬁ 0 Rt AINHEBCoRX b1 @Beh, RBIOGRSection

provides Intermediate III.
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BocNy--~ 1. NaH DMF BocN' NRi RSNH 2. RllorR Br R5 |
RO 7 RO 11 R4 RS O HCl/di oxane HNC or TFA/ CH2Cl 2
WO-DBORI0371IRD RO 10 |11 Hexahydrodi azepi none  PCT/US2003/032222
intermediates Il and internediates for their
synthesis can be nodified in various ways. For
exanpl e, the ami de nitrogen of internediate 7,
prepared as outlined in Schene 2, can be al kyl ated by
deprotonation with a ba s sodi um hydride -34
WO 2004/ 037169 PCT/ USZOgg;FI%ié1 foll owed by
treatment with an al kyl haﬁhde as shown in Schene 4.
Deprotection of the resul tTng® snternediate 11
provipdg\\?Hi ntermedi ate |11 )éggf%E 5 (r§D@, HOBY, DWHE R4
R8 0 R4T or R4Br Bo N -1I NY———F+R—R5—3
LB T 12 R%N“ . HQIr/HABYaHO B, DMF
id

Anot her such npl e iR rated i rorgeptide cdupling

Protecteg hexahydrodi azepi none 12, which may be

prepared as described for IBlermediate 11 in Schene 4

wherein R4 and R8 are hydrogen, or by protection of

internmedi ate Ma from Schene 3 wherein R5 is hydrogen,

can be abkyatgd Ry i ng bases such as LDA foll owed
th

@Qus 10 aklwitetiidri des. The

by treat mgnt
procé@s\ﬁy\b:ﬂ\rﬁ eated to install a second alkyl

: 1
group, R8. Deprofectiap-R e.g., TFA/CH,CI, for P = Boc

Af\/K/U\NM

Intermediates II and III are coupled under standard peptide coupling conditions,
for example, using 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide and 1-hydroxybenzotriazole
(EDC/HOBT) or O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium
hexafluorophosphate and 1-hydroxy-7-azabenzotriazole (HATU/HOAT) in a solvent such as
N,N-dimethylformamide (DMF) or dichloromethane for 3 to 48 hours at ambient temperature to
provide Intermediate 13 as shown in Scheme 6. In some cases, Intermediate IIl may be a salt,
such as a hydrochloride or trifluoroacetic acid salt, and in these cases it is convenient to add a
base, generally N,N-diisopropylethylamine, to the coupling reaction. The protecting group is
then removed with, for example, trifluoroacetic acid or methanolic hydrogen chloride in the case
of Boc to give the desired amine I. The product is purified, if necessary, by recrystallization,
trituration, preparative thin layer chromatography, flash chromatography on silica gel, such as
with a Biotage® apparatus, or HPLC. Compounds that are purified by HPLC may be isolated as
the corresponding salt. Purification of intermediates is achieved in the same manner.

In some cases the product I or synthetic intermediates illustrated in the above

schemes may be further modified, for example, by manipulation of substituents on Ar, R1, R4, or
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provides Internediate II11. -35 WO 2004/037169

PCT/ US2003/ 032222 SCHEME 6 R4 R8 O P-1 NH O + HN EDC,
woiaBw/ 3 -11/-~ Ar OH RS~N-R1 or HATU, HOAPCT/DM05A®32222

or peptide coupling 11 IIl P-1 NHO R4 R8 O Ar

deprotection ~N-Rl e.g., TFA/CHCI 2 for P = Boc R5

RO 13 N2 ORM RBO Ar N ~NRR5 RO (I)

I nter (rjredi at els Il and Il are coupled under standard

peptide coupling conditions, 5 for ex e, usin .
RS. Thete grahigrlasiopS ey Tepips B 0BT BOUFFeH GEoanep. alkylation,
acylatioﬂda?%f ﬂgg?&%ﬁ%%?&fd@ﬂf&t fre coRR{enORTw®to those skilled in the art.

m h elggégmggfza%ﬁ rﬁllééérﬁgrt é’%ﬁ@h’ﬁ"oﬁt &rle’flc}i"e:gg%tgrrgac 1E>rr1] Xéhlé{n%g 'rrHay be
varied tdLfaBNEkt0 e réactibalena otoid azwheed HATILSHIAM)Ct.NThe foblowénrg examples

o SR8 B AT P 1 SOl i ampes

illustrative opbratisheultimot be ewistecd astlnitingitht & veFioasn SALWAY n

Schenme 6. In sonme cases, Internediate Il may be a
salt, 10 such as a hydrochlorig or trifluoroacetic
acid salt, and in thé@gﬁgﬁggg—#fﬁﬂs conveni ent to add
a base, generally N N-diisopropylethylanine, to the
coupling reaction. The tecting group is then
renmoved with, for exanple] trifluoroacetic acid or
met hanol i ¢ hydrogen cpl orgde ip the case of Boc to
give the desired am ng | product is purified, if
necessary, by recryst zal\jpn,o trituration,

preparative thin la ot ogf aphy, flash
chr omat ogr aphy on s ~Sachops

K

(BR)-3-[( tert-Butoxycarbonyl)amino]-4-(2,5-difluorophenyl)butanoic acid

Step A: (R,S)-N-(tert-Butoxycarbonyl)-2,5-difluorophenylalanine
To a solution of 0.5 g (2.49 mmol) of 2,5-difluoro-DL-phenylalanine in 5 mL of
tert-butanol were added sequentially 1.5 mL of 2N aqueous sodium hydroxide solution and 543

mg of di-tert-butyl dicarbonate. The reaction was stirred at ambient temperature for 16 h and
diluted with ethyl acetate. The organic phase was washed sequentially with 1IN hydrochloric acid
and brine, dried over magnesium sulfate and concentrated in vacuo. The crude material was
purified by flash chromatography (silica gel, 97:2:1 dichloromethane:methanol:acetic acid) to
afford the title compound.

MS 302 (M + 1).

Step B: (R.S)-3-[(tert-Butoxycarbonylaminol-1-diazo-4-(2,5-difluoro-phenyl)butan-2-one
To a solution of 2.23 g (7.4 mmol) of (R,S)-N-(tert-butoxycarbonyl)-2,5-

difluorophenylalanine in 100 mL of diethyl ether at 0 °C were added sequentially 1.37 mL (8.1

mmol) of triethylamine and 0.931 mL (7.5 mmol) of isobutyl chloroformate and the reaction was

stirred at this temperature for 15 min. A cooled ethereal solution of diazomethane was then
added until the yellow color persisted and stirring was continued for a further 16 h. The excess

diazomethane was quenched by dropwise addition of acetic acid, and the reaction was diluted
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15 with a Biotage(r) apparatus, or HPLC. Conpounds

that are purified by HPLC nay be isolated as the
waeoeomespendi ng salt. Purification of interned BAEES1083/032222

achieved in the sane manner. In sone cases the product

| or synthetic internmediates illustrated in the above

schenmes may be further nodified, for exanple, by

mani pul ati on of substituents on Ar, R, R4, or -36 WO

with ethﬁé)ggfté%%g ggas %%- %etd%rgtoaﬁg ﬁ\sz thg@%t:hﬂ;ﬁg %.glu g?a@lﬁrgféh AhdS sodium

bxcarborratel ﬁaitioﬁmndalmhayj dteidarver magngeisianm mﬂfatca:mgi mgep@a@, ig vacuo.
Punflcatll 'ctlsﬂs P}h&ﬁlﬁto ?Iéf@ %laly 4! ('}%Wﬁné ShihReats kitbidRd the

er of carrying out the
mammeﬁmwe90|ng reaction schenes may be wvaried to

1H NMT @500 MiB eDtdlg) as e@gte IHY 1) rlH)p6 85688 (m\aaDt 543 (lEadH),dnl8 (bs,
products. The | ow ng exanp ovi ded so
1H), 4. 46!6‘2&% 1Hp)e3. 1%%%&% %&1 258 (%&g)’fh?é? aﬁger st ood.

These exanples are illustrative onIy and shoul d not be

ButoxmmamﬁunymbﬁﬁﬂmgmédsmﬁnﬁDdfﬁR&bﬁdﬁh@ﬂmnqqﬁﬁ¢QQW)ﬁnnno]1-
diazo-4 Z’fé d11f|1 TOre gneﬁglr?{)‘ﬁw Sl SEFSFVEG ﬁﬁ(‘f@(ﬂ]ialffli‘l‘i’@b{ah))oi &t —30 °C were added

ani n sol ution_of

sequentiatipB)3 ( Slrmlb pﬁ@#S@PD[Q}’bH’é'}ﬁ}lPlaP ang AQ2 Mg (gr, %31_%1%%1) Psitver

benzoatk £The @démaé’\ﬁf&dﬁﬁﬁﬁnﬁﬁﬂéﬁf&m%ﬁ@ whittbethiyl aoétat2Mnd washing
ueous_sodi um h on_an

* sequentialy peic 2} Brgobiptarde e Pl R W de R pflprine. The

organic @H&Heeﬂets driedpetainagesiunr sulfateh canveniatated irevhowd ihd thetepantiomers
were Seg\?.rfl.tﬁg %Npﬁes}gfaéwﬁl o él%ﬁl@@ W%ﬁn&? Qg bbby hexanes) to

give SSﬂHgnfshmdesaudi(&l—gwln;dggllc i olaied dirsin T@m%@%ﬁ{@@ﬁﬁa}é{ed in 50

mL of 2 ?l[rlé gk E‘G@ﬁ% ﬂ{rlgi gl%ngltaﬁczll N %ﬁoﬁ@ﬁﬂ’ﬁiﬁg ggdh@@f@lﬁ (§:3i1)i and stirred

250 e saeiome GBI 6 N agR dghe Do iafe i and

extracteﬁ)wﬁl é‘tﬁ&lee[cbta%ﬂ%ydb&ﬂﬁ@ﬂl}ﬂrgam pitdsed welieazashéd (ih brine, dried over

magnes?ufg sulfatey | uor o qhnecné %icy LA lé(}? %V% t-i;% tﬁle cg)ln%top %so%wﬁltgﬁ)aﬂly solid.

1H NV @nompr@agzlaamammn,. I.H);L@QS . VD 8 o4 1104 H5 (119 421 (m
1.37 nL (8.1 25 | f

m IR L o 0 2

chl orof ormate and the stirred at this

tenperature for 15 mn. A cool ed ethereal solution of
di azonet hane was then added til the yell ow col or

persisted and stirring was c¢pntinued for a further 16

h. The excess O\T7O
FaC NH O

OH
F

(3R)—3—[(tert—Butoxvcarbonvl)amjno]-4—[2—ﬂuoro-4-(triﬂuoromethvl)phenvl]—butanoic acid

Step A: (2R.55)-2.5-Dihydro-3,6-dimethoxy-2-( 2’ fluoro-4’ ~(trifluoromethyl)benzyD-5-
isopropylpyrazine
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di azonet hane was quenched by dropw se addition of

acetic acid, and the reaction was diluted -37 WO
WQo4/0886469 PCT/ US2003/ 032222 w th ethyl aceper/@Sansio32222

washed sequentially with 5% hydrochl oric acid,

saturated aqueous sodi um bicarbonate solution and

brine, dried over nagnesium sul fate and concentrated

in vacuo. Purification by flash chronatography

<(:||S Ialz o %ﬁ‘é“o%oﬂwlglwﬁ),\%f Ianca@e‘jt{%@' g“;"al,-lf g%‘{gﬁ) %'3' ?hhydrO—
3 6-dimetid)xy-BiBpropyBBrdzine AHP) nil. diYetritydrdfipan 2518 °C yes addad) 12 mL
(19 mméll) %fg,a E Eﬁ/l iﬁ&&_gcrégf glﬁ%ﬁthl‘%n (Mhexhids. Rf& 'tl%‘l@é)at(tms térﬁﬁerature for

20 min, § gRY9.3 nipobof 2Efmqm34ct§ﬂb@wme}fafhbqnéﬂ'x0@@e in 20 mL of
tetrahyd gl‘i’ﬂgg i@ "a 'fw | MR SR Contifiheh 50 3 t5eBbrd tw @iix the rebétich to

amblent(t@n@ratgre[ ( t&rpa%wa&vm%? W)ltha\mtﬁro]coqcentféted in vacuo, and
extracted) lw@tmt (ae?etaed The uem@ﬁlla& oydapioyihase Raoweshdid s&thl briad, dried, and

anol
concentgted ip gty TR I0R DL aPEeREY GllicadBE8GM% B doetate in
hexanesf Aff@Aedrtheltitlecfongidundr benzoate. The reacti on was
321 NMﬁt(SG(f ﬁﬁ{zf @D@l@) va@sbﬁﬁpfn@ ) wBsngswrh hirey, Byb (8GEh#.65 (s, 3H),
washi ng auentl al wth 2N h%drochl oric ag%_% 5915

3.60 (t, thIfFétéleHZ)aa@éd g %dl-uﬁ‘rﬁbl%%lﬂ%r?’aq (ddghid b i7nk3-> ke 22
(m, 1H)°1 831441 Ahas e esedlld, 88 peergmgnesi um sul f at e,

toncentrated in vacuo and the enantiomers 15 were

separated by preparative chiral HPLC (Chiral pak AD
Step B: COl UNIR)-1B%eert BiatoRYcaronkb Rafinsd-4t wiflugianse thH cphayylataning enethyl

desi r$_ggr( R) - enanti omer, which eluted first. Thi s

mat erBE was dissolved in 50 nL of a mixture

t et r afiy disofutioaof et sheAehmal)Noh RibdUS2, 51d@hﬁdmrﬁﬁ5/§p)§§bp§}§-2 -(2°-
fluoro-4 ?(trfﬂ#oﬁ&ﬁ énrz %—13 ro@@p $i06 ifsMmLIde hRagt bpn was

aCI mﬁFe hydr ochl orﬁc aci g ﬂ Th
acetonigle dlablpgunmw (éPH9 asadied0 mirsg NGBt ar Bhieyarepi 3. The
reactioPWa&SETreWeHE6 Was Gtk whlic kilidits welrel reﬁho%cbfn va2@b. Sodium carbonate
v 3BTRS 0SB PSS By Bl 00 ot
tetrahyc(r5ﬁ1@aﬂ\d'rlzl 10GDEBINMD]) fof 213- te(rnbuty]—ﬂlparbo%e was addeyl, The repulting slurry
was Stll’% cgia #3_'}1 ﬁcg&iétg%m%u% é}'lg %}ft{r{@ted \;H_& et él &‘%ta@én T}%"@ombmed

organiclphh¢ WrsOvashpd xgth( lgpzye dried, and concentrated 1n vacuo. Punflcatlon by flash

chroma[ (ﬁ}i CAGB R h@z‘fﬁt@ﬁd hekahed) bifoled ti-t{tler dokipeandm
iﬁﬁgﬂﬁlﬁ%‘%‘é’ﬁﬁs? 9 S RPR: 1177 &9 98 (m, 1H), 3.76 (s,

3H), 3. _62 dios®ih 0Ky, R1%-3.05f (khiy QFIY-1440 (st 9HF.| uor omet hyl ) benzyl ) - 5
- isopropylp. rrazine -38
Step C: (R)-N-(tert-Butoxycarbonyl)-2-fluoro-4-trifluoromethyl)phenyl-alanine
A solution of 5.1 g (14 mmol) of (R,S)-N-(tert-butoxycarbonyl)-2-fluoro-4-
trifluoromethyl)phenylalanine methyl ester in 350 mL of a mixture of tetrahydrofuran:
methanol: IN lithium hydroxide (3:1:1) was stirred at 50 °C for 4 h. The reaction was cooled,
acidified with 5% hydrochloric acid and extracted with ethyl acetate. The combined organic

phases were washed with brine, dried over magnesium sulfate and concentrated in vacuo to give
the title compound.
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WD 2004/ 037169 PCT/ US2003/ 032222 To a solution of
3.32 g (18 mmol ) of commercially avail able
W@ 28)3/027169 di hydr o 3, 6- di net hoxy- 2-i sopr opyl pyrBeI/ns20051032222
100 nmL of tetrahydrofuran at -70 C was added 12 nL
(19 mol ) of a 1.6Msolution of butyllithiumin
hexanes. After stirring at this tenperature for 20
mn, 59 (19.5 nmol) of

1L NMR S 0EMFTs SO SadSdatou i Aot A iBb. e Fdy 17D, 2.98
(dd, 1pr_r: 0%, 13 B&ESr £4¥, BkYY the reaction to anbient

mpef ature. The reaction was quenched with water,
concentrat ed in vacuo, and extracted with ethyl
Step D ac et ai3®)-3TfierCrRibk feeb@kDanine | #Hastoned-(fiirdmeihyh-phenyl]-
brine, dri.ed, .and concentrated in vacuo. Purification

by f12LNQUGIddRt ography (silica gel, 0-5% eth I_
acet aTeaisolutibewfds) (9&f morobed thdeOﬂuqtlfmm Stepdu o0 md. of

tetrahya%&‘u 65%% %ﬁﬁﬁéagﬁg% éﬁfnﬁﬁﬁl) g‘f’&gsoﬁro%zreﬁtj%une and

1.7 mL 31341111;@)) of3scdm prmage andyt reafgoquqg)stlrr ‘{Ifglh](s a@nperature for
30 min. 1N’coc=]lea e‘?he:réa:l3 sSlutiBn of diazbenofhah® was Mhenlddded dn@ thel yelliw color

persistedagd Mg ARy EAP b Fh 15 BRestt drppgppgpocnched
by dropwieeryitiahafiacaicmid)yhd thtFeasibe wad dilated otitit dtbyl aoétas.ad gvashed

T T e
brine, diriad Bv)ernnangSl&lMﬁUi(ftat@ra@d@f)nceatr@tﬁ@ i Yaoupe Pyrifimtindthdiashne
chroma(oggpaﬁgl (8% gegdﬂ' W8 Qarlettdf aée%t@pdfﬁﬁa&i 0.51 gfdflﬂ@izﬁﬁ@cﬁﬁé CToa

action was_ stirre o
solutionpighzd] SAPYEAY of Mrcgaaogﬁe%@lswwﬂée&&ﬁ r g ffhancl a 0 °C were
added s@@!e‘ﬂﬁﬂl@}f €.720L wﬁm&q)ﬂemmﬁpﬂopylem@lmhm 32 w08 snmol) of silver

benzoay The QFHRG dPoFarath A Ad TR0 QLA i Goctd o Dk

sequentiillytveittt 21§ tntysttoctilociarabisin sﬁt\ﬂa‘wd@qmmile dodiTnebigasbenatd, agd brine. The
organic adhgger Was A8 E{aggesﬁtﬁﬁ difatd) coﬁ&ﬂ&ﬁtﬁﬁ ﬁﬁb%o' aﬁd‘ﬂ?s%é‘l%d in 50 mL

racte e combi ned

acét a
of a migfuere0fi tetrwmumén%gwiéﬁquﬁ dithjam Rgidreeade Gkyl) and stirred at 50
°C for § H NgRE Ha@ﬁ&fjw'aﬁ coéd! Qeldﬁléﬁlﬁlt}ﬁﬁ%llgﬂrd@hloﬂc&&ﬂ and extracted with

chr omat o ilic % e acet
et iz Bos A i S b o i S5 i mpgnesum
sulfate Mz corcBilatdd B vacB@torgi28theritleSbinpobnd & 4 Wytijte fadmy solid.
1 06-3.01
H NMR (p03te, 4%1%‘3,035087%7:?6%3(@’1 3r8H). 88%05325[? 2566198 (), 3.
(m, THY,R)8I.7T émt 1B)t2058/2.40 onyi), -122r9f(B,Lﬂﬂ)o 4- t rifl uoronethyl
) phenyl -al anine A solution of 5.1 g (14 nmol) of
(R S)-N-(tert-butoxycarbonyl)-2-fluoro-4- 30
trifluoronethyl)phenyl al ani ne nethyl ester in 350 nL
of a mixture of tetrahydrofuran: nethanol: 1IN |ithium
hydroxi de (3:1:1) was stirred at 50 C for 4 h. The
reaction was cooled, acidified with 5% hydrochloric
acid and extracted with ethyl acetate. The conbi ned
organi ¢ phases were washed with brine, dried over
magnesi um sul fate and concentrated in vacuo to give
the title conmpound.
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-39 WO 2004/ 037169 PCT/ US2003/ 032222 1H NWMR (500 MHz,
CD3CD) 8 7.45-7.38 (m 3H), 4.44-4.40 (m 1H),
w@2884037188 (m 1H), 2.98 (dd, 1H, J = 9.6, 13P6I/HZ003/032222
1.44 (s, 9H). Step D
(3R)-3-f(tert-Butoxycarbonyl)am nol -4-f2-fluoro-4-(tri
fluoronet hyl)-phenyll- 5 butanoic acid To a sol ution
of 3.4 g (9.7 mmol) of the product fromStep Cin 60
mL of tetrahydrofur C were added sequentially
2.3m_(13mml)of%@hl ylam ne and 1.7 nL
(13 mmol ) of isobutyl chloroformate and the reaction
was stirred at this tenp ture for 30 mn. A cooled
et hereal solution of diazoffethane was then added unti |
the yel | ow col or 10 pegsisted d stirring was
continued for a f the 16 h he excess di azonet hane
was quenched by dg i W of acetic acid, and
t he reaction was d|| et | acet ate and washed
sequentially with 5% € ‘. sat ur at ed
aqueous sodi um bi car bo at e soI ution nd brine, dried
over magnesi um sul f at eFand concentrated in vacuo.
Purification by flash chromatography (silica gel, 9:1
(3R)-3-lMRXBeoLidAMon A AhRLEN- @fdﬁfrﬁﬁ%r&)h%nﬂmftar@ﬁ@zc@& et one.
To a 15 solution of 0.5 1.33 mol) of the
di azoket one di ssolved in 100 mL of methanol at 0 C
Step A:wer e (2805 . SdvjbedrtiJab-dimdhax ya2-isopropyBb X204, 5 trifluorobenzyl)-

diiso et hyl am ne and 32 ng (0.13 mml) of silver
benzo@{r—gﬁx—érhe reaction was stirred for 2 h before

di | ut Theyfitld ctqmmum I(3.8¢ @ weeprpareddom hd2 g{&gbemnpRlof {25)-2,5-
dlhydroW 8-Birddth iy deﬁghﬁfra%ﬁiedand%aé @by Iﬁgloﬁodf%o@itﬁﬂ%ﬂd dlzyl

or gani c phase was drie

bi car onat e
bromideysing ‘llb?ﬁ Ff@gﬁalﬁﬁd%fiﬂnﬂjﬁ‘? go IE‘SHE%C}WF a1 olgp |‘°h vacuo and
Ig NMBRi (§@Q)Wﬁd dDC15P SO An ofH)a6 85Xy i H),af 22 (m, 1H), 3.78 (m, 3H), 3.64

L R, AN W LT

3H,J=8<Hzl)ed acidified with 5% hydrochloric acid and
extracted with ethyl acetate. The combined organic
phases wer e vvashed W|th br| ne, dri ed over magne5| um

.u.L::!ve.ua- YO 21435+ D A\AH ¢

conpopgg s@lﬁuan m B e gf(QmemﬁQl') bfﬂ%zsl ERM/B ﬁ%%ﬂ 'W?- d1methoxy—2—
a B %@z 98
1sop1r0p§(?%3 @ﬁ) 5"t B%rogem PYBZING %Q_BnL o aggtogltr-yl? \Y%adﬁcpq} 20 mL of 2N
hydrochRorfiofcit]. SThe(renctidn)wasktid8d (&, 7291-Bnd coﬁ@etﬂ@teﬁlﬂﬁ%l&ﬂ BR residue was
d1ssolved%@H%%g9§A1g§lggo%¥eth4ne anRIYEPnﬁE mmol) of 91¥ect)hylle\1|r|;|1ir% a%'& 9.58 g(44.8

mmol) of di-fert-butyl dicarbonate were added. The reaction was stirred for 16 h, diluted with

ethyl acetate and washed sequentially with IN hydrochloric acid and brine. The organic phase
was dried over sodium sulfate, concentrated in vacuo and purified by flash chromatography
(silica gel, 9:1 hexanes:ethyl acetate) to afford the title compound.

1H NMR (500 MHz, CDCI3): 8 6.99 (m, 1H), 6.94 (m, 1H), 5.08 (m, 1H), 4.58 (m, 1H), 3.78
(m, 3H), 3.19 (m, 1H), 3.01 (m, 1H), 1.41 (s, 9H).

Step C: (R)-N-(tert-Butoxycarbonyl)-2 .4,5-trifluorophenylalanine
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_(3R)-3-f(tent-Butox carbonyl)am nol-4-(2 4

5-trifluorophenyl)butanocic acid 5 Step A: (2S,
WOR)04A3H6Di hydr o- 3, 6- di met hoxy- 2-i sopropyl - 5- (RPCT/452003/032222

5'trifluorobenz razine The title conpound (3.81 Q)

was prepared from3.42 g (18.5 mml) of (2S)-2,5-

di hydr o- 3, 6- di net hoxy- 2-i sopropyl pyrazine and 5 g

(22.3 mmol ) of 2,4,5-trifluorobenzyl brom de using

t he ocedur e de d, for
1 R B o) VY prefy Sl B Zu Py gab BPoftp e
butoxycdebdRylj-M4, Skhﬂﬂuoﬁophanyﬂahanﬁxlel)metsyl@ater tsing Gejproc@dete cteﬁqnbed for

1 2.98 1 2.20 1 0.99
Inteme‘gﬂgpe%éte%gt(ms HzH§ 0. 62 Hj“ l?:DH, J = s(mz).wStep B:
LC-MS 229 9M-itlenBOBM ox c~

arbonyl )-2,4,5-trifl uorophenyl al ani ne nethyl ester 15

Step D g%) azssl Yt on Of o 8 ! )5 tnflu(oro phenyl)-butanoic acid

e AN
i sopr ’D@}i |s015t16120f (437 g (l ﬂﬁfﬂlmol) obRizyi() pydimeihytethoxy2@rhonyl)-
2,4,5—trlgl(l:1f) i) elrw Al%lélgl g 0?'%16%%)? kg‘r ]atg :20%; Vﬁg}égg@éﬂme&ﬁén‘ﬁally 0.193
mL (1. menﬁmmbyiamme\aad@olfi mhd 1 Bgsingllef inebutybiehigrfiarts, and the
reactlont?\gaé‘gnﬁn%P agfh?sht'e gﬁﬁﬁgmﬁﬁﬂl 10 c58ied dBe@holuth of diazomethane

am ne a 8

rt-butyl
was thenrddadsDHLITE Y cal B RS HE oA Bk B g el 1 b. The
excess difzdmetBlink R Qlu&idh@d B9 dedpwibe atiricat of aaetit avadhad the reaction was

diluted gﬂtggﬁ}yil a %gn\l\é m@eal FF%[@ng%l& rth QaT“Tdite% a[%pg?&r ioﬁfﬁm ‘J’Q%bonate

solutiorcaiceiticr Meerb\aennmgwmm nulfgie pind cadentyatéd iasiacuo. Purification by

h
flash chg%l{el?tggfe?%{ @Hp% fg81§§ ]tl%ééﬁ{l?%{hgl %:ggatég Gfaited: 0@%& diazoketone. To a
solutionvifA). 3P0l 3) mngolpoighe @mzoliq.tyne SSY), Iﬁl gp:BL okl 68111?)%?{16 water (5:1)
was addeld26 e BB1 ﬁ"ﬁ’mn%ﬂ)of savdithenbdate. 3Tﬁe redulfadt §dTutiddvas sbnthted for 2 h

before él]:@tmgy(ltheqt{lyl Bﬁ?(tatf)?@g %ﬁ]yg)se e&ually with 1N hydrochloric acid and brine,
drying &velr idehéiu plilény bied mﬂclﬂratrng]m W0 PatifisAidGcby flash

chromab%?pﬁigﬁﬁ %%% 1 dﬁh?o/ttob‘} h%lnsg %@&%@Efa&ﬁf Qéld?afféﬁﬁéd the title

compolngt oxycar bonyl ) -2, 4, 5-trifl uorophenyl al ani ne net hyl
g NNﬁ@(s'@O NS, %C%W&Q@ﬂ'tﬂf}@ 695G, bEY 568 (bs) g HMeding 1 H), 2.98 (m,
Ste : 220.9 (M+l- BOC). 5 Step D
2H), 263@@ @£}458K¥5@ﬁtox cy arbonyl)anlnol 4-(2 4
5-trifluorophenyl)-butanoic acid To a solution of
0.37 g (1.16 nmol ) of

(R - N (1, 1- di met hyl et FELERMEDIATE S

2,4,5-trifluorophenyl al aniﬂ‘;Ea’i‘ n 10 nL of diethyl ether

at -20 C were added seque ly 0.193 niL (1.3 mmol)
of triethylam ne and 0.18 (1.3 mol ) of isobutyl
chl oroformate, and thefF

0.__0O
: b
NH O

OH
Br

(3R)-4-(2-Bromo—4,5-difluorophenvb—3-[(tert—butoxvcarbonvl)amino]—butanoic acid
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10 reaction was stirred at this tenperature for 15
mn. A cooled ethereal solution of diazonethane was

wo b@a/oateed until the yell ow col or persisted apdI/us2003/032222
stirring was continued for a further 1 h. The excess
di azonet hane was quenched by dropw se addition of
acetic acid, and the reaction was diluted with ethyl
acetate and vvashed sequentially vvi th saturated aqueous

sodi um bi car bon soI ut d dried ove
magnds 4% %tmﬂfqt i)e%t%a’glio Jl ﬁ -diflyqrabenzoic acid [prepared
accordinB4é tHel pradddare dﬂBri@h étl s lSyﬁHE@mm 03@6%13574 (®9R)1da 7§ehl. of

tetrahydélfli'&g %)é?gﬁ%e%t% %‘?l%et al ?)) gﬁggigda:%?]fg i[g;fe solultl)on was heated

under reflve fati 327 bkeblrpdeo dinbeot maq)eranumzncm 38fg A 0mmpeh ﬁ@dlum
borohyd%}@é il 15% glet# walB Sy R4 2PhdWadinlded SR YorAl finl A@partitioned

he resultant sol ution was sonicated for. 2 h
betweentggfyd pectale lapg N@ adPedys éf"l’i}‘m Rieabanate SR Srfggamc layer was

washed &GO Gt vAlrnwites Bridd) dixd bo&hfesivaciutfarshddcndentrated in vacuo.

pustcagl bR AFP RSO RON B HEe A en SR Be P el ger >

bromo-4g&ifldrotzndyl dicohblo rTenetdiatier ofelt. gridH “nanelb ot 2-dcomy-4, 5—

th I
difluoro enfy{)%c dl}(ﬁl 1r§§_‘§ ﬁi@?élé&?’%ﬁj%ﬂi%ne éﬁ%%ag 208 d'\ﬁ'g% (%%‘l?n)l) of
carbon tdtephroRidand @7 g Al mmphax tl(lmenz}gﬁlosppn@g 'lzhgz re n was stirred for 2 h
at this tegﬁ%ﬁﬁ}@l)hé-gglvént Washe¥d N a6 hhd BE rés%ﬁ)&rsﬁné@ v@!holfm-rﬂL of

uor ophenyl )-3-r(tert - but ycar bon ol but an
diethyl eiher. 40D VS BoioH S3YTRG R a5 B R,
chromat%gfakihy (Bilhdhfgeg 20: 19136(11513 gl geetafe) to afford 2.9 g of 2-bromo 4 5—

dlﬂuoroggnztyﬂ Eoorglug% %%anlélu g‘% Ql]Z galﬁlg: atg{r%)rgw @g wa@ GG Wit further

purificaB0f 7USiR g 4he( (IroG&D)ifes |0nt1i75d fior thé pte@a][aghly df Bftarmsdiaies -4, the benzyl
bromidé c‘f%qgfqtlge &3s &n&%@ed‘@gqhé tlg g&lﬁﬂy | di i m dazole. The
sol ution er r

flux for 3.5 h, cooled to
LC-MS 3fpiaad89¢ @vfyérat ure and 0.38 g (10 nmml ) of sodium 5
bor ohydri de in 15 nL of water was added. The reaction
was stirre n_and. partiti d be
acet at#seqf lylfﬁ ‘g@@g%%gmg%%f f“&egﬂﬁ%%tpée oa}‘%fl |%t£ awtgmedlates
1-4, the Thermasdiaws i Tabjer wesesprepmshed twi ce with war m wat er,
brine, dried over nagnesium sul fate, and concentrated
in vacuo. Purification gy fl ash chronat ogr aphy
(silica gel, 4:1 hexane: d¥WBIUE cetate) afforded 1.9 g
of 2- brono-4,5-difluorobenzyl alcohol. To a solution
of 1.9 g (8.4 mmol) of 2-fr -4,5 10 difl uorobenzyl
al cohol in 30 nmL of dichlorpmethane at 0 C was added
3.4 g (10 nmol) of carbon getrapronmide and 2.7 g (10

mmol ) of triphenyl phosshi ne. e reaction was stirred

for 2 h 4 N6 NH O
R3———\ l
3 1 OH
2
Intermediate R3 Selected "H NMR data (CD;0D)

5 2-F4-C1,5-F | 7.11(dd, 1 H,J=8.9, 6.4 Hz), 7.03 (dd, 1

H,7=9.0,6.6)

_43 -



5

(3R)-4-[(3R)-3-Amino-4-(2.4,5-trifluorophenyl)butanoyl]-hexahydro-3-methyl-2H-1 4-diazepin-

at this tenperature,
and the residue stirred with 100 nlL of
wab@4esilas i on was filtered,
chromat ogr aphy (silica gel,

purified by
hexane: et hyl

15 di fl uor obenzyl

et f1 At 1o~

t he

flash
acetate) to

Ik—|nn tho

sol vent was renoved i n vacuo
di et hyl

20: 1
afford 2.9 g of 2-brono-4,5

brom de contam nated with car bon
tetrabrom de whi ch was used w t hout further

rocedures—outti-ned for -the

et her.
concentrated i n vaPCDUSzZN03/032222

Dreparatlon

e

394 and 396

ullllwllU’l-

derivetive wa

3 lll\/
of I nternedi
s 2dhvEit ed

(Mr1). 20 Es

ates 2-4, the benzyl brom de
78714k 1th1) e 6doRpdiln)d7. 2L GaVb

rocedures
nt er nedi at 4
brepared. T/
nt er nedi at g

uttHrmed—for
s 1-4, the
\BL 2-Me.56°10 -
R3 Sel ect ed

Sﬁrean} & hyl f]g!; L@VQ Eg) t he

prepatratiomn
nternedi ates in Table 1 wer

L 7-16 (& ISH3T k. 80HZ)37:1 1307 (m,
lilb* Mﬂsdﬁlm (CBAD) 5

e
2

dd,
003/

-F, 4- T, 5 K
H, J39. Q

q 3'2222&’?%912: F

7 T (dd, 1

1 (m 1H,

=8.9, 6.4 Hz), 7.03

L0 AW P 101 2

7H@H 7(21, (dd, HH, J=8.925 Hz) 7

T

116 (d,

1H,

Eai!

E.3-C1.6-F 7

J 1.8 Hz), 7.11-7.07 (m 2

239'% P10 A5 i) enu

SJESH HY H, J 8.5 5.8

, 1 HJ=8.5
7. 3%1,21-111

(
L H. 6 91 {

Hz) 10 3-CIL,4-F 7.33 (d,

1
7y .32 (d H)HlJL %ﬁ% hﬁ 7F11F(rré, 2

HQDhRP?AQ(r‘I

H,

- 8 4 Hz) 13
8 (t, 2 H J
)6- 2-F 3-F,6-F

F,'6

2 H 1
= 7.3 Hz), 7.30 (t, 1 H J
7.18-7.12 (m, 1 H), 6.91 (m, 1 H)

Il =

2-F4-F,6-F

6.81(t,2H,J=8.4Hz)

2-OCH,Ph,5-F

749(d,2H,1=7.6Hz),7.38(t,2H,J =
7.3 Hz),7.30 (t, 1 H, J = 7.3 Hz), 6.96-
6.89 (m, 3 H),5.11 (d, 1 H,J = 11.7 Hz),

5.08(d,1H,J=119Hz)

EXAMPLE 1

.HCI
NH, O

Z =

U
pra

£ O

2-one hvdrochloride

Step A:

Methyl N-(tert-butoxycarbonyl)-N-(2-cyanoethyl)-D-alaninate
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6.89 (m 3 H, 511 (d, 1 H J =11.7 Hz), 5.08 (d, 1

H J =11.9 Hz) EXAMVWLE1 F HCO F NH2Owee N;--\ NH
w@ 3RpAdp{ 3R) - 3- Ami no-4-(2 4 PCT/US2003/032222

5-trifluorophenyl) butanoyl ] - hexahydr o- 3- net hyl - 2H 14-d

iaze in- 5 2-one hydrochloride Step A: Methyl

N- (t ext - but oxycar bonyl )-N-(2-c anoet hyl)-D- al ani nate

-44 WD 2004/ 037169 PCT/ US2003/ 032222 To a stirred

f D-alanin thyl ester drochl or
?588835? Iﬂ%ﬂﬁg% lega I %%ggmu{ﬁ rﬁ%vlcﬁﬁeaﬁﬂr@mmn%@(@gband 5N
aqueousdolliving hydrbide (s&lﬁtm‘fq.IZ @inl0 ifwate (V3 ailf) bt 0 PE, a(c%xlbrﬁtﬁle YesmL) was

added. ?ﬂg?%ultg Fnik Seg%gta%a %mr‘e Oaﬁ&ﬁ ﬁ,gwa’.géfﬁlraélrdrced]eg{tcélfc{onbwmtme Di-

tert butyd |d¢,<aﬂmm@t (éO 030 wds)addebaraiitie deaatidn trieturessticted dor tmmdaw €The
reactlons&ﬂxrtlfrg as Ql'ilufe%ﬂlas)éﬁlr%tga g%éeo'[l? @&cﬂgﬂ J%l%(&nld{ soft %on and extracted

ut e saturate eous so | Car
with ethé’b?‘i%qt% nlBmersawe layer was Sﬂmtalﬁﬁdemﬁleda@@t bitike, dmhré over anhydrous

sodium Olga& hﬁ‘d i:(fﬁé@ﬂitré@@:ﬁ %%Q@ﬁ@&eeﬂ’as ﬁ‘@‘?ﬁm onatcsg r(]:?frug{hecédhrgrhbt%graphy
nhydr ous,, . sodi
i, i g SRS R AT P Bpet i Sh e oI EH POk S P pipethyD D-

alaninat¢si | i ca, ethyl acetate/hexane 2:3) to yield nethyl
N-(tert-butoxycarbonyl)-N-(2-cyanoethyl)-D al ani nate.

10 Step
m N‘ ( 3' Ly 3 z [ NCqt
TO a ’F@h@@)ﬂuﬁﬂn Qf m@ﬁtyf'N | (tert-butoxz} gf%)e IYR IY -(2- E}_/an]oethyl%—D -alaninate

t t
(15 2) ip gl (8P AR M RBIOr DR - Tk G sk Dxate €50 v, and the
reactionanlictade plag tstiftedro @ afl ﬁtn(l&'@ﬁeiﬁg)f hy@&ﬁgeﬂ foe 16 heathd ﬁﬁ‘xture was filtered

trough Tl o MR {0 SR mRRa ha B BB eoofi e was

concentegfrgl tDI@Vmbﬂhb’bN%&thmmep}h)—Mtdr&huﬂoxmcbonyl) -D-alaninate as an oily
residue.di chl oronet hane. The filtrate was concentrated to give

met hyl

N- (3- am nopropyl )-N-(tert-butoxycarbonyl)-D-al ani nate

Step C: a; RaWeQLBIYtVId@@T)g-IM%vd% Qﬂn%ﬂ;\(/)lt%ﬁm:r Eﬂtyg Zdéaze?]lge Il- ccagbro[))(g%(ate

§| ok 3 S ity o G Hk )P ATSTRRGA) L) Was added
slowly ajsobhiomrafnﬁtln;drﬂ\é(?( -@finohjopyhsV-d@eretslitosicarbbiyl pDs Slbkibate11.5 g) in
dichlorofesFRETfbe seastion iy was TG 54208} SBIRGT o W e and then
poured 1(@121 gaséc) congpining 30 g of Celite. The mixture was stirred and quenched by the slow
addition of ~10 mL of saturated aqueous ammonium chloride solution. Sodium sulfate (20 g)
and methanol (50 mL) were added. The mixture was stirred for 1 h, then filtered. The solids
were washed with 5% methanol/dichloromethane. The filtrate was concentrated. The residue
was purified by flash chromatography (silica gel, eluting sequentially with 4, 6, 7 and 12% of
10:1 methanol/aqueous concentrated ammonium hydroxide in dichloromethane) to provide the
title compound containing less than 3% of the (3.5)-isomer.

LC/MS 228.9 (M+1).
Step D: (3R)-Hexahydro-3-methyl-2H-1.4-diazepin-2-one hvdrochloride

tert-Butyl (2R)-Hexahydro-2-methyl-3-oxo-1H-1,4-diazepine-1-carboxylate
obtained in the previous step was dissolved in 4M hydrogen chloride in dioxane and evaporated
after 2.5 h to yield the hydrochloride salt of the desired compound.
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di chl oronet hane. The reaction m xture was stirred at
roomtenperature for four days and then poured into a
wo b@gk3sent ai ning 30 g of Celite. The m xture MBEUS2003/032222
stirred and quenched by the slow addition of -10 niL

of saturated aqueous ammoni um chl ori de sol uti on.
Sodiumsulfate (20 g) 25 and nethanol (50 nL) were
added. The m xture was stirred for 1 h, then filtered.
The solids were washed with 5%
nethanol/dlchloronethane The flltrate was

“chr o Q0 «ﬁﬁgﬂylfb%ielno%‘h&%vdrg '3%5&91 SA9ULRL, ALk % i

4, CONCentr at ed
armonle ﬁrﬁﬁlya% fef a’ém:thylmomoéme .6%68. a&g)anﬂ BRxdlfrere t he
5 butoxychﬂbbhﬁ)&fﬁﬂ'@]lm(g 4Cfpﬁffﬁl|o Qn)tl}?)%%nhﬂ?d&cf;@f’ 03% ﬁl% mL of

1 SO
dlCthI‘O&Tﬁgggélﬁ mg(g § N@f ﬂ elgsw_ ty}r c}aliogg@gpaﬁe EO g%glL) The resultant mixture
was stinl&yldfombh] Q?R)d&xhbydre-Buthyl 2H—1 A4~ dlazepm 2-one hydrochloride (500 mg)

o N o A o R A G R

T‘eHHMmmﬁveﬁbge@ﬂUm&hﬂmedbwﬂdloxane and evaporated 35

10 -20°C aﬁ‘)ﬁttﬁén '%Hﬁ sﬂ)v{) 83%1]1% & Eﬁﬁeg%tg ; E%{u? T‘E C%?B% é]oc\%%st %%B%ﬁl by the

Sir
addltlong? ugtef ammonium chlonde solution and extracted sequentially with

dlchlorohi%ﬁ)ané ahd 3?)}/1 éfcehgé tG'DIie (ﬁiﬂﬁ‘tﬁ hae Ydy):ﬁ%@@hslﬁd @gqlu‘énéally with
u en ut ano e
water anﬁl_b(ﬂngzg el over ﬁ%%um-lsgﬂ t\é iElilﬁo rg.‘re%r\l_sl"]?g W]ﬁg by

chromatpgragigy fsﬂ)ca@q&lj JtB8RYe 80: [lQm%hatnoHconcentrated ammomum hydroxide in

15 d1chlor09{&}9%¥fﬁ>r ﬂgﬁ‘& ltﬂcac!@uggll Rﬁod(l%r 4131% Ma\é I’drﬁll% an eé@'t&;) & B?Vd{?g the

¢ acid or orre

product jia H&H&E‘do @hﬁ@@l G1-5 o) endherena (6 1b) 85MIQG.. Thrhgplution was
allowed &@5@5]&@ Bihbfﬂnl(fe%{ ratﬂﬂ@%vé‘h %; %ﬂdftl‘iHn a&d in the refrigerator for 3 h.

The sohﬁ)w&?s 88ﬁx gepc?/ Xﬁﬁ"? ?ﬂ%gﬂ%] tl(tlg cgmpound.

in di chI oromethane (5 ) and DME (8 nL) were
S h

20  StepF: i‘gd? oy BBl Byt o

fockloride s quenched by t he

addi t(13R§L4q(31®a3 q‘ﬁg@mr&?ﬂ&ﬁ A4 ﬁzgt ol ution and

ane and et hyl

ifuorog e D g B et 4 Spenpivamacae Biep 1 treated
with 4N$1§d1m>gaﬁ tlibtiyle i dibxanepdtfedFoE2.Bhi 20d evafdradd @V AEIdSREEN

entrated. The residue was purified by
25 Compouﬁ‘ﬁr ona ogrggh@ﬁ@l lica gel, 3 to 7%10:1
met hanol / concent r at ed annoniun1hydroxide in 15

di chl oronet hane) to afyg%gbggg%goupled product. This
was further purified b ng the product in a
m xture of ethanok (7.5 nL) and hexane (16 ni) at 50
C. The sol ution al | d¥eld to cool to anbient

t enperature over t
refrigerator fo 23
washed with col
conpound. 20 Step]|F: NMe
(3R) -4-[ (3R) - 3- Anfno- 4- (2, 4, 5-t\i f | yor ophenyl ) but anoyl
| hexahydr o- 3- net hyl -

en placed in the
lid wasQcol | ect ed and
o give the title

4-[(3R)-3-Amino-4-(2,5-difluorophenyl)butanoylthexahydro-1-methyl-2H-1 4-diazepin-2-one
30  hydrochloride
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-1, 4-di azepi n- 2-one hydrochl ori de
(3R)-4-[(3R)-3-[(tent-But oxycarbonyl)am no]-4-(2,4,5
wo eooflosmsophenyl ) but anoyl | hexahydr o- 3- net hyl - 2P€T/p420d3/632222

zepin-2-one from Step E was treated w th 4N hydrogen
chloride in dioxane, stirred for 2.5 h and evaporat ed
to yield the title 25 conpound. LC/ M5 344.1 (M1).
EXAMPLE 2 F HClI NH2 0 O N Nwe
4-[ (3R) - 3- Ami no- 4- (2, 5-di f |l uor ophenyl ) but anoyl | hexahyd
ro- |-nmethyl-2H 1 4-diazepin-2-one 30 hydrochl oride

Step A:- 46 VAeBQON- Oﬁlxmﬁﬂoﬁ?ﬁﬂﬂmwﬁbmawﬁ%onﬁ)gpcﬁatel\/bt hyl

N-(3 y Th

A e R B
fOHOWlIFg/@?mlllQr}Eld@éCﬂbﬁdllm EmmgletlhétepeAths described in
Lc/MSsByaoRhverd, Steps A-B. 5 LC/MS 241.0 (Mrl). Step B:

tert-Butyl Hexahydro-3-oxo0-1H1

4- di azepi ne- 1-carboxyl ate To a sol ution of nethyl

Step B N- ( 3- avi-Boty! BpyAhydid- Biogbiﬁpnga@jfneqnwdrwigﬁénat e

) oa€n shlbee® S FRNTAS L ARt g At sen b Do
(10.2 g)(i8 Getrahydrofuren ('EEE)/ imathanati(RM UBEO mh3 waib IaddeeldlMiaqmemomuhlum
hydroxiHE SR G f@’O o um mnan‘hﬂh@r;a%e}s <8R8k gl.zlg)ggl'[gﬁf exéN{r% gvernight.

aqueous I‘OXI utron wa

An addifipnl J0amlygb 11Eaquepusdithiom ydwoxidipaletion wasaddsshaud the mixture was

stirred foP6l@r SHBEHEREs féhﬁ)'if%d‘ Gfider @édi’lc&d‘ﬁreésﬁé&é @H& th@t%sﬁth%Qi ¥8%lved in 50
noI and 200 of tol ueIne and

. of et e @l oS Sigofsratpid e yation 10 the esidue in
dlchlorcdnaﬂn:imr@@@trﬂa IWens (aﬂﬂk&l hht)xylA&-fﬁS-ddﬂﬁHylarmnopropyl)carbodnnude (EDC

5.0 ol g LA A, B oni or B 8 gy

for thregyflgas,then (iaased Wltfﬂrséﬁllr aied aqyenus anpeniamehdorideosolutimend extracted
with thx@@?!&ﬂoﬁd‘@ﬁ’etﬁﬂ%&tﬁ@ Wik RoSiBindl 3t 0&@1&%@%3@@%% ﬁﬁﬂe dried over

oride solutio extracte hree portions
sodium SgiFde pisfcPeRGAIEL oSt NeRbTHTAGH <Bsomeipe i s el 4 to
5% metbmtoﬂ}’a&pldone amdfdnﬁﬂn ay@oxids Q10: UnnskdHlGometde) to yield the title
compou?lﬁnig g% ()1)/]-{113 resi due was purified by

r omat ogr ilica gel, 4 to 5% nethanol/aqueous
amoni um hydrOX| de (10:1) i n di chl or onet hane) to yield

Step C:1 he tildBudPHELHR ] 1nesi RBrbSxylate

tert X
4- di a%%}llﬁélyﬂné%%@é@g)%@ added {0 a stirred solution of zerz-butyl hexahydro-
3-ox0-1H-1,4-diazepine-1-carboxylate in DMF (5 mL) at 0 °C. After 1 h, iodomethane (0.15

mlL) was added, and the resultant mixture was stirred at 0 °C, then room temperature overnight.

It was diluted with saturated aqueous ammonium chloride solution and extracted with ethyl
acetate. The organic layer was separated, washed sequentially with saturated aqueous sodium
bicarbonate solution and brine, dried over sodium sulfate, and concentrated to give the product,
which was used without further purification.

Step D: Hexahydro-1-methyl-2H-1,4-diazepin-2-one hydrochloride

tert-Butyl hexahydro-4-methyl-3-oxo-1H-1,4-diazepine-1-carboxylate obtained in
Example 2, Step C was dissolved in 4M hydrogen chloride in dioxane and evaporated after 2.5 h
to yield the title compound.
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Sodi um hydride (103 ng) was added to a stirred
sol ution of tert-butyl hexahydro-

W@2eM0371kd 1, 4- di azepi ne-| -carboxyl ate in DVF (BCTri¥2083/032222
O C. After 1 h, iodomethane (0.15 25 nlL) was added,
and the resultant m xture was stirred at 0 C, then
roomtenperature overnight. It was diluted with
sat urat ed agqueous anmmoni um chI ori de solution and

extragt w th ethyl e e.,0f gani c | ayer was
Msep 2. 4 b PR o BB Sino e 5raturat ed aqueous

sodi udiflubfopheidibatanosihaxahyodrmethy -BH-1 4hdiazdpiovesne

SOd' U‘Tb%‘éhfl@& ?mxt% f@ﬁ? g ﬁtb%goxﬁfe?rgb?g? atnﬂﬁog%?% ct,

i ch_was used wt

difluorqpperypaipatccorl HOTRgh EDG (24 768 sl A (3hang) in dichloremethane

was addey dfi@Bib@irned®. 04§rrﬁL)?&iid)Hexahydro l—methyl 2H-14- d1azep1n 2- onle
ne- | - car box

hygdr o- 4 0X0- |
nycroctSH B R 8 e @‘Qmﬂ Elre 17 Bﬂ@iﬁgnﬂalg% SOERT dpgnight and
then cotmedtralgé.n Thértesidud evas pudfiek by prepadtiey BpAr(silied gelf 8%r102L 5

methang &%@%ﬁég%%gh} léﬁh‘ g)l?l l{ﬂ%lor%me‘ché}alzle)V%Q y%qu 4he t%l?elc%mpound

4-1(3R) - 3-f (tent - But oxycar bonyl )am nol -4-(2 5
Step D:di f | ug i [)Batanoyllhexahydro-1-methyl-2H-1.4-
| - met iy lazepin-Z-one 1o a stirred m xtur
(3R) - ut oxycar bonyl ) am no] - 4- ( 2, 5-
di f | uGRRMIREBR)- )st[ateﬂxmit@maﬂbdnﬂ%nﬂeM (E@C (29 ng), and

tnﬂuoriiﬁl&lé]l%%a ﬁ?]hhéx%ycﬁﬁ? %E?‘nggg alnf dlazgﬁ f‘one gom Step E was treated

with 41‘4'1‘96@&?3?6 chloridergn dipkaidstirretl fivr 4 heypidrev2pa@nied to yield the title compound.
LC/MsRygoqstilgride (33 ng). The resultant mxture was
stirred at anbient tenperature overnight and then
concentrated. The residue was purified by preparative
TLC (silica gel, 8% 10: ixAxgpi@nol / concent r at ed
ammoni um hydr oxi de in di chloronethane) to yield the

title conpound. 10 Step D: 4-f
(3R) - 3- Am no-4- (2, = di fl uor ophenyl oyl I hexahydr o-
| - met hyl - 2H 14-_ di azepi n- 2HGhe

(3R) - 4-[ (3R) - 3F Bécquo | )ani noj - 4- (2, 5-
trifluorophenyl) a ,drc 3-ythyl -2H 1, 4-di a
zepi n-2-one from g5\ ith 4N hydrogen
chloride in dioxane

, stlrred fory4 h ameevaporated to
yield the title cofpound. 15 L&\@Q 0 (M+).
EXAMPLE 3 FHO F NH2 OO

(3R)-4-[(3R)-3-Amino-4-(2.4.5-trifluorophenyl)butanoyll-3-benzylhexahydro-1-methyl-2H-1 4-
diazepin-2-one hydrochloride

Step A: tert-Butyl 2-Benzylhexahydro-4-methyl-3-ox0-1H-1.4-diazepine-1-carboxylate
To a stirred solution of zerr-butyl hexahydro-4-methyl-3-oxo-1H-1,4-diazepine-1-
carboxylate, prepared as described in Example 2, Step C (180 mg), in THF (8 mL) at —78 °C was
added a solution of lithium diisopropylamide (LDA) (1.5M in cyclohexane, 0.53 mL). After the
mixture stirred for 40 min, benzyl bromide (0.28 mL) was added. The resultant mixture
continued to be stirred at ~78 °C for 6 h. Then the reaction mixture was diluted with saturated

aqueous ammonium chloride solution, and extracted with ethyl acetate. The organic layer was
washed sequentially with saturated aqueous sodium bicarbonate solution and brine, dried over
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(3R)-4-f(3R)-3-Am no-4-(2,4,5-trifluorophenyl) but anoyl

wo 2®@4l081189 | hhexahydr o- 1- net hyl - 2H 14- 20 di azeptTul20081€32222
hydrochl oride Step A tert-Butyl
2- Benzyl hexahydr o- 4- net hyl - 3- oxo- 1H 1
4-di azepi ne-1-carboxlate To a stirred sol ution of
tert-butyl

dr o-.4- e | - di aze
anhydrolS R T EipeeRMAL Hekikilueu s RUEISHpY ehromaisggghy (slica
gel, 2% Ghetia@6]/dighlpranetiidde) (Byisld)thatitle d@ngounds 25 added a
solution of lithiumdiisopropylamde (LDA) (1.5Min
cycl ohexane, O. 53 rTL) After the mxture sti rred for
Step B: 40 ni hxBengsithoxk . e ; oigd
resul 4amniy Q(Béi{zglhe‘i%’}lc&@ H@Hetﬁfl §°@xosrlHr 1 &( Qha"%%mz g ﬁ%rboxylate

reaction mxture was di

Obtaineé@ts&?raf\é&as digsabisddn AMmysirerkrEe Brdienans snd ey enpratadafter 2.5 h to

yield thehjdredhlailiewhlt bf eleesira edrap@nd The organic |ayer was
washed sequentially with saturated aqueous sodi um

bi carbonate solution and brine, dried over -48 WO
Step C: 2004/ -4 S 2DOBK R aminoy-dr@uls5-sditkiatophenylbutanovl -

the MCES T Bl 'Sz%' fis. ogs purified by

met hafdstaylaerelicmet G AAR L) @ﬂ@'iS@b@M ¢hdonofermate @6k, were
added to>4 &Brdd’ soBitiBR¥E (3R)- 3 [ tert—butoxycarbonyl)a:rmno] 4 (2 4,5-

tnﬂuorqgsmyglg)ﬁ%g&p l@gl%&? éxg) 1g- Za% P_'28 é and the resultant mixture was
stirred f@¢ bien2yHehneythénatiydrodt rr&tﬂy}&ﬂfs} &z pin12-dnclhaite¢hlsiedd obtdned in

sep 5 00000 AU DL A8 (208 £ 9B D e
Imxtureyfi'aélswr@d@r R anioch |—%® @ end far 86 dfat am@memmmtmnmmmm
evaporafed! The rdsgigk V\?‘as[tfe%{%h \311:}[ £attlfr51ted QEIS m chlond olutj

or op phenyl )b FPo"g"

I)amno- 4-(2 -tri ‘butano

extracted “B‘g‘rﬂt ¥l Restalfyanddhe Oraémeﬁxtrmexanprﬁ%z% progugjpbtained was
purified ¥y Medpaydtive r[mhlodsil{ba gel) nidiganBl/done et nvhium
hydroxiéegﬁlligllélggoﬁrrle ané 4(49 OqzéS gSLt)) obfain the coupqu It)r%ductsatslarnnxgure of
diastere¢86p - The (somers Wereorgod wddyr )@ (CincflPAK(2D4146% ethanol/hexane) and
the faster %1uft1ég RIGHER LY %1%%% Su x% gefkﬁ%oﬁﬁg} weld C-E)lﬂgctf:& m) at

the result ant e was stirre or 1 h.
3- Benzyl hexahydr o- | - met hyI 2H 1, 4- di azepi n- 2- one

Step D: hy dr qgRR)-21[{338-Ahahead 2i4)5- &ﬁ]@&&me&mﬁ Mﬁwﬁéﬁ HeH2y1R3Ghydro-1-

N- et h o] .ne (.0..024 nL) were
addeﬂwﬁ%%%%ﬁ@bﬂﬂyso mn at -20 C
and fTHe t8k donggovadificanStep €hpeay ditsotved iaAd, hykogen chloride in
th saturated
d1oxane%¥3@9{@}ag%dn%f¥}%§ fg% glgﬁlcﬁqué%sﬁ]re ?}O%CWext racted with
LCMSé@%i!I(Md‘ébt ate, and the organic extract evaporated. The
product obtained was purified by preparative TLC
(silica gel, nmethanol/concentrated ammoni um 20
hydr oxi de/ di chl oronet hane 4.4:0.1:95.5) to obtain the
coupl ed product as a m xture of
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di astereoners. The isonmers were resolved by HPLC
(Chiral PAK AD, 14% et hanol / hexane) and the faster

webatiodsy6f R, S) - i soner and sl ower el uting (RR)-PEDIE2003/032222
were collected. Step Do (3R -4-[(3R)-3-Am no-4-(2,4
5-trifluorophenyl)butanoyll-3- benz | hhexah dro-1- 25
nmet hyl - 2H 1, 4- di azepi n- 2-one hydrochl oride The title
compound from Step C was di ssolved in 4M hydrogen
chloride in dioxane an ted after 2.5 h to
yield the desired produ@é&@g\% 434.1 (M+1l). 30 -49
WO 2004/ 037169 PCT/ US2003/ 032222 EXAI\&,:E 4 OCF3 F
HO F~NR2 FHCII QN\ NH

(3R -4-[(3R)-3-am no-4-(2 4

5-trifl uorophenylf) but anoyld hexah - [ 4-
(trifluorone 4 -2H 1 4=di azepi n-2-one 5
Step A tert- By O =2 o

4-[ (Benzyl oxy) | heyahydrt o- 3 -1H 1, 4- di azepi ne-
| - carboxylate Tt 6Gnpond prepared from
tert-butyl hexahydro-3-oxo-1H L, 4-

di azepi ne- 1- car boxyl ate ( Exanpl 7 Step B) and benzyl
chl oronmet hyl ether essentially 10 follow ng the nethod

(3R)-4-PSBCLLDBRAL EXARPUBopho Phiafov HeRihyAro Baut - But y!
yT ox met hyl'T héxahydro- 3- oxo- 2- | 4-
(tnﬂuorom%xvm&ﬁiﬁy%&m&amﬁ H 1

4- di azepi ne-1| - car boxyl ate The title conpound was
prepar ed, f 1o

StegA[(be == yh 4ol (Deney 11K 11 ) ) , O
car booybaxtytatand 4- (t ri fI uor orret hoxy) benzyl br om de

es S€ nfﬁeat%tjlé/ ccfél?ﬂedu%?\{% ﬂr%%é&f PR %Hf‘ Eu@/?ﬁéé(ah?ﬁ@ 3-Bxo-1H-1,4-

tert
dazepinesampardhis Bxasmple St SFEtb EHgipmethyl cther essentialy

followid @R B¥od ddsdritftuidh F&aRIpRE2, IStep C.

Step B: tert-Butyl 4-[(Benzyloxy)methyllhexahydro-3-ox0-2-[4-

(trifluoromethoxy)benzyl]-1H-1.4-diazepine-1-carboxylate

The title compound was prepared from zerz-butyl 4-
[(benzyloxy)methyl]hexahydro-3-oxo-1H-1,4-diazepine-1-carboxylate and 4~
(trifluoromethoxy)benzylbromide essentially following the procedure described in Example 3,
Step 1.

Step C: tert-Butyl Hexahydro-3-o0x0-2-[4-(trifluoromethoxy)benzyl]-1H-1.4-diazepine-1-

carboxylate

To a solution of zert-butyl 4-[(benzyloxy)methylJhexahydro-3-oxo0-2-[4-
(trifluoromethoxy)benzyl]-1H-1,4-diazepine-1-carboxylate (520 mg) in ethanol (17 mL) was
added 10% palladium on carbon (300 mg). The reaction mixture was stirred for 22 h under an
atmosphere of hydrogen. A few drops of water were added and stirring continued for an
additional 20 h. The mixture was filtered through Celite, and the Celite washed with ethyl
acetate. The filtrate was evaporated under reduced pressure. The residue was purified by flash
chromatography on a Biotage® apparatus (silica gel; methanol/concentrated aqueous ammonium
hydroxide solution/dicholoromethane 1.5:0.1:98.4). The product obtained was dissolved in
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20 carboxylate To a solution of tert-butyl
4-[ (benzyl oxy) net hyl ] hexahydr o- 3- oxo- 2-[ 4-
W@ oosfBTI69 oret hoxy) benzyl ] - 1H 1, 4- di azepi n- | - cB€DUK3003032222

e (520 ng) in ethanol (17 nL) was added 10% pal | adi um

on carbon (300 ng). The reaction m xture was stirred

for 22 h under an atnosphere of hydrogen. A few drops

of vvater wer e added and stirring continued for an 25
toluene 683 F? uxe hoa%?rh %@E?ﬁt@nﬁ%lgﬁrev&%@& ellcgeﬁlrtﬁg tlg% e(?rﬂggundTwhwh was
used in fhd lterxastep watbowfapberguaidicetheter reduced pressure. The

residue was purified by flash  chronat ography on a

Bi ot age(r) apoaratus (silica ga

Step Dinet hablskahydr: s aroacthex yabenz i97¢pi.2-9ne hydrochloride
sol ut k&ﬂBQﬂ pi?@daﬁymbﬁdlg [1-(51&1030119&1&6553! b&izgl]nrfpd vcdiazepine-1-

carbox;&gg?al ng@é%ya %%y&f@lg%{%igo%&edl P1ang éag ]Z or ?35 h evaporated to yield

the desiosbyyodadti on under vacuum yi el ded the title conpound
which was wused in the next step w thout further
purifi catl on. Step D Hexahydro 3 [ 4- (tr| f | uor onet hox

Step E:) ) ben£34 R)E3 DUy eliu D
tert- %d@rovhenvl)butanovl]hexahvdro 3-[4- (tnﬂuoromethoxv)benzvl] -2H-1.4-
hexahydro- 3-0xo-2-[4-(trifTuoronethoxy)benzyl[-1IH 1, 4-
di azefi38eRiA-2-Q¢r hoxy| ate was di ssol ved in 4M hydr ogen
chl or iNd®lethylmopKelie (@rﬂi’ZaﬁL)earndZs&utyl elrpsoahad (0.039 mL) were

e.des roduc
added tp ?ﬁglﬂﬁd f‘?%ﬁin 3 @?? 3ALRE ke % ihn @‘F‘}m% hHA R (2, 4,5
trifluordghenyl)butanoic acid (95 mg) in dlchloromethane (5 mL) at —20 °C and the resultant

mixturd &lb% %)tﬂférdcfHWﬂ]m bHE)?agL?Hllol [ hex ﬂﬂﬁ%x%n%ﬂ{o&ly%ﬂeﬁ%\&l g Pﬁ"ﬁizﬁepln 2-

enz azepl n-2-one [ine

one hyctrecqutzdmt)tmawnu %@b@t @It reh 28 & wetylneorphol g150 ? ‘Tlerteere added.
The rea@€6h hiktiredn ftskifree €ors30 Mir z&n—ZOf"C and 2 h at amblent temperature and then

evaporzgthB ¥ T%x%g; ﬁeg{qﬁb i@"lﬂ}ﬁf r]%tgg ksél)lcq g,?’l rhethanol/saturated aqueous
ammondiira fhlydrositeidichberofbthahg 4at0.1:96. 56; aad the ihememsvdre antisedientaly

resolvell TG KA BEAR 0,1 Bl demmyide Urelpyr i de -

isomeri n- 2- one hydrochl ori de obtai ned |n Step D (91 ng) and
N- et hyl mor phol i ne (0.036 nL) were added. The
reacti o
tep h at L o) AL ‘ QLOR L a, £Xah
resi d@ﬂm@ﬁ)mnﬂm)éfw)lﬁﬁzbﬂ—w-waﬁ pi\nez Elihﬂréch"octhlcxada:}el

nycir ot 96s T ik oRsrar SRt VRl 2 .50 e
tnﬂuomplmm})butmyé]hgmmMﬁmugmm@MyMZﬂyZHpLé; diazepin-2-one was
dlssolvgfljm igl hgﬁ\lﬁlggﬁchlgﬁ/ﬂ@fMBQAt{etﬁﬁ& @Oﬁ)or&t&i PEQVI SIR 14 i8ld the desired

- L soner

Pﬂth(3k§ﬂﬁs po4s 25N§J no- 4- (2, 4, 5- trlfluorophenyl)butanoyl
| hexahydr o- 3-[ 4-
(trifluoromethoxy)benzyll-2H 1, 4-di azepi n- 2- one
hydr ochl ori de 25
(3R -4-[(3R)-3-[(tert-But oxycarbonyl)am no]-4-(2, 4, 5-
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trifluorophenyl)butanoyl ] hexahydro-3-[4-(trifluoroneth

oxy) benzyl ]-2H 1, 4-di azepi n-2-one was dissolved in 4M
whyarogam chl ori de in di oxane and evapor at ed aPCEUSD0F032222

h to yield the desired product. LC/ M5 504.2 (M1).

-51 WO 2004/ 037169 PCT/ US2003/ 032222 EXAWMPLE 5 F HC

NH2 0 M 0O NN~ (3R -4-[(3R)-3-Anino-4-(2 4

5-trifluorophenyl)butanoyl|-1-text-butyl hexahydro-3-ne
thyl -2H 1, 4-di azepi n- 2 yglgochl oride 5 Step A
N-(tert-Buhl)-N(2-c =2 ropanam de A sol ution
of benzotriazol e .4 g, 20 mmol ) and thionyl chloride

(1.5 nL) in dichl or onet dGe (10 nl) was added

dropwi se to aFstjrred solutlgﬂlﬁ% pyruvic acid in

di chl or onet hane A the Al Xt e was stirred

for ten mn. The : 10 filtered

and washed w th difchl or onet han The f ate was

treated with magngsi um sulfate,\_filtere and the
filtrate was stirred overni ght w a solutlon of
3-(tert-butylam no)propionitrile dissolved in

(3R)-4-[dB R\B-axmime 4h@ue5 friduarbphenThbutpmsd)-1 -gparr-bityther sh vgaes 3-methyl-2H-

1 4-diagel %g%_ -%geﬁs&g h§g§&g ated aqueous anmmoni um chl oride
cted wth ethyl acetate. The organic
| ayer was dried over anhydrous sodium sulfate,
Step A:f | Ih It ews(%rt B\Aﬁmpﬁfizg%%lmqlm bié&@nd&ﬁélnﬁdl@t ?ge( r) flash
chromat ogr ap a Ny ce X
101y Dol @P&sf?ﬁrém&i%%@“p? GG uetoleng it oRlpTRS mo) in

dichlordé&fard20 n@D@za%)adﬂed.dﬂ)@w@ge to Qlsbirre@ so!lﬁtuﬂrsof Bidyic adid 74

dlchlor(%n?tgﬁ]}e (éa {rﬂ‘() '_pni t&fenggs% ﬁr@? f(g}_tgﬂikﬁn Si“ﬁep 1%01ﬁlt%te formed was

filtered 26d Naehedmlﬂb@u:lylloyomtb@ec @nééﬂrﬁy Wjas Efﬁ@tﬁ@ mﬂhgaaﬁmwél Sulfate
flltered,oeggdathé] Aflrakd ﬁgr c(véf}ﬁ) I’Hg‘)lth @ﬂqutmnaéf' ﬁ&épt%tﬂjzﬁmﬁl@ﬁ)ropmmtnle

wer e suspen in e al cohol (40 t ai ni
ated

dissolveshe oo mE DR L) o e FRSARE T e B e ERRGIh ByBfted aqueous
ammon@iin ehIcHaP fiteorPindikiaoge wittetdhd apaihtef The b@ahm lﬂfm was dried over

anhydofs ) SR B Se RANE L LD R SOt LI S e hatogaphy
(silica dei,| dthﬁhentmtdhemna dob)ab gitldtie desiradf predudbys Bi oid.age(r)

1H NNErl#e & r@% %{396 %&'@Y(ﬁ (ir 293 (9%‘}}) d@ﬂr@t/‘.’f 257 4 Hz, 2H), 3.6 (broad,

30F OBt desired
2H). product. 1H NWR (400 I\/Hz, CDClS) 8 1.23 (d, J = 6.6,

3H), 1.43 (s, 9H, 1.5 (m 1H, 1.7 (m 1H), 2.9 (m
Step B:i IE?)S’ 231;\‘tézg;%pl_tvlgh@xhh\?drg-Sgrmethxj/'ll—_&l%-’1,ﬁdigzén%—Z—zol;?e' LT VB
N-(tert-butyl)-N-(2-cyanoethyl)-2-oxopropanamide obtained in Step A (440 mg)
and platinum oxide (60 mg) were suspended in ethyl alcohol (40 mL) containing chloroform (0.3

mL) and mixed on a Parr shaker over an atmosphere of hydrogen at 40 psi for 16 h. The mixture
was filtered, the catalyst was washed with methanol/dichloromethane (10:90) and the combined
filtrate was evaporated and purified by Biotage® flash chromatography (silica gel, 5-10%
methanol/dichloromethane) to yield the desired product.

1H NMR (400 MHz, CDCls) 8 1.23 (d, J = 6.6, 3H), 1.43 (s, 9H), 1.5 (m, 1H), 1.7 (m, 1H), 2.9
(m, 1H), 3.2 (m, 1H), 3.4 (m, 1H.), 3.6 (m, 2H). LC/MS 185.2 (M+1).

Step C: (3R)-4-[(3R)-3-amino-4-(2.4.5-trifluorophenyl)butanoyl]-1-tert-butyl-hexahydro-
3-methyl-2H-1,4-diazepin-2-one
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Step C (3R)-4-[(3R)-3-amno-4-(2 4

5-trifluorophenyl) butanoyl - 1-tent - butyl - hexahydro- 30
w@200mbyb9 2H 1, 4- di azepi n-2-one -52 WO 2004/ 03FA1B9S2003/032222

PCT/ US2003/ 032222 The title conpound was prepared

from (3R)-3-[(tert-butoxycarbonyl)am no]-4

(2,4,5-trifluorophenyl)butanoic acid and

1-tert-butyl - hexahydro- 3- net hyl - 2H 1, 4- di azepi n- 2- one

by th r )

G e8P LSl AR 1 Syt oS gminer-4
(2,4,5-trfuofephgnyl)butanoic acid and 1-tert-butyl-hexahydro-3-methyl-2H-1,4-diazepin-2-one
by the Iﬂet[l&&; @soﬁb@dﬁn@gaﬁpﬁ@3 Aoty Erdnfl Y OL OIS AH.) QM—@POW | hexa

hydr o- 5- et hyl - 2H-1, 4-di'‘azepi n-2-one hydrochloride 10

Step A Fbxahydro 5-met hyl - 2H 1, 4- di azepi n- 2- one The

title conpound was prepEngAPLEmacrotononitriIe

essentially follow ng the procedures out lined in

Exanple 2, Steps A #nd B. St e[)

4- F(3R) - 3- am nog4- (2, 4, 5 tr|@ uorophenyl)butanoyllhexa

hydro-5-nethy|-5‘ QHazepln 2- er The title

compound was prep3

(3R)-3-[ (tert-but Ox 7T - 4-

(2,4,5- trlfluorophefik)butan0|c acid NH

hexahydro 5- net hyl 1,4 dlagﬁprk\;/dhe by the nethod

described in Exanple 3, Step and D. LC/Ms 344.1

F N O U
-meth {_I% l?-diaze in-2-one

hympqﬂaﬁ@e4-[(3R)-3-An1no-4-(2,4,5-tr|fluorophenyl)butanoyl
| hexahydr o- 3-[ (1- oxi dopyri di n-2

Step A: Hexahvdro-5-methyl-2H-1.4-diazepin-2-one

The title compound was prepared from crotononitrile essentially following the
procedures out lined in Example 2, Steps A and B.

Step B: i 2.4.5-trifluorophenyl)butanoyllhexahydro-5-methyl-2H-1.4-

diazepin-2-one

The title compound was prepared from (3R)-3-[(tert-butoxycarbonyl)amino]-4-
(2,4,5-trifluorophenyl)butanoic acid hexahydro-5-methyl-2H-1,4-diazepin-2-one by the method
described in Example 3, Step C and D.

LC/MS 344.1 (M+1).

EXAMPLE 7
/4
~N+
F CFCoH ~ N \
F
NH2 O - O
N

yhmethyl]-2H-1 4-diazepin-2-one, trifluoroacetic acid salt
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yl)methyl | -2H 1, 4-di azepi n-2-one, trifluoroacetic acid
salt -53 WD 2004/037169 PCT/ US2003/ 032222 Step A

w@ 3RA0371pE 3R) - 3-[ (t ert - But oxycar bonyl ) am nol - 4PCRU&2083/032222
trifluorophenyl)butanoyl |
hexahydr o- 3-[ ( 1- oxi dopyri di n-2-yl ) nmethyl | -2H 1, 4-
di azepin-2-one 5 The title conpound was prepared
essentially followi ng the procedures described in
Exanple 4, Steps Ato E &epB

(3R -4-[ (3R) - 3Amno4(24 trlfluorophenyl)butanoyl
Step A:l hexa te nol-4-(2.4.5-

1) ~yl kn%rém}éendl)ﬁﬁﬁmvﬂh&am&o 3 r01fd>éﬂ&r&/ﬁaﬁltz-91>ﬁﬁﬂm1 2H-1.4-
salt ~I0 To a solution of

(3R) - dlazepimy2-ang (tert - but oxycar bonyl ) ami no] - 4- (2, 4, 5
trif I TBE Gipb eBbyiid vt pdiek ettty Joll ¢ing Xhedapydduttistescribed

1nExaer% gEt héﬁl}tﬁZH—l 4-di azepi n-2-one (20 ngy, 0.038

oronet hane (2.5 nL) at 0 C was added
nCPBA (28 ng, 0.096 mmol) and the reaction mxture

t !
Step B ‘;"gs Sgéé?rfgg%g%ré?rn% 1423 4 3TAFEG 1'-1 agﬁa'ielous xiflro-3-1(1-

bi car B8HePE )ragth wWird Hal.fydigzepian- Znon% trifluoroacetic acid salt
di chl %cu@%mhﬁﬁe)f (Ies- @(@R q@@ﬁ%@m&@rbwﬁ)maa] mé@dys-

it S L e R S 4 S 3 082 ne o

mg, 0.0BB @Grsl) lin dizhlotdm@Baribq25antpatiCe®C was added mCPBA (28 mg, 0.096 mmol)

and therrgacl?gﬂ ﬁirg Wag Et%)rp%ecpv%ﬁ? % httaf aﬁﬁbﬁ:k?ﬁ%%raﬁ?x? Oph @ E(ﬁhﬁ&{ &9 treated

Ion w uor oacet

with satmatdd dqwhms) sqﬂmnrbméaomteﬁpluam an® eemactedywite ﬂ@hlﬂ){f@nﬂbﬁne The
organi Hﬂsé Rhd %@t&y dné‘d(%‘s%? ﬁﬁﬁﬂ?&%&xﬁﬁﬁ?sﬁﬁfe %@feﬁ%ﬁd eva orated The

rod uct 3C02
residuegyvasyypifigd by proparative T sﬂlpa 11:891 0% ammomg;

methanGﬁHi):h%rcﬁrﬁ&Rhne'? ‘td\ﬁbrdehélN(BO@ thotetiel |pylﬁoﬂl@6 Iveswille. Deprotection with

but AN oxi,do
witworgitef RO SR N by SRR Ioiee et b ooy
concengatlian %zeﬂmd&su’edi prodoctpM&éSMs{Mjflépar ed essentially
foll owi ng the procedures described in Exanple 7. M
437.2 (M#l). -54

EXAMPLE 8
7\
F CF3COzH Q +‘O"
F
N

NH
F \_J

(3R)-4-[(3R)-3-Amino-4-(2.4,5-trifluorophenyl)butanoylThexahydro-3-[(1-oxidopyridin-3-
Dmethvl]-2H-1.4-diazepin-2-one, trifluoroacetic acid salt

The title compound was prepared essentially following the procedures described
in Example 7. MS 437.2 (M+1).
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WD 2004/ 037169 PCT/ US2003/ 032222 EXAMPLE 9 F CF, CO, H

FNN NH 0O NH (3R -4-[(3R)-3-Anino-4-(2 4
w®2damios11eor ophenyl ) but anoyl | hexahydr o- 3- ( 1H pyPE&w052003/032222

lmeth 1 5 2H 1 4-di azepin-2-one, trifluoroacetic acid

salt Step Al tert-Butyl

4-[ (benzyl oxy) net hyl | hexahydr o- 3- oxo- 1H 1, 4- di azepi ne-

| - carboxylate The title conpound was prepared from

tert-butyl hexahydro-3-oxo-1H1,4- 10

di azepi n-1-carboxylate (Exanple 2, Step B) and benzyl

chl oronet hyl ether esseHKAMPIE 9f ol | owi ng the nethod

described in Exanple 2, Step C Step B: tert-Butyl

4-[ (benzylox )y

met hyl | hexahydr o- 2-1

carboxl ate 15 The

4-[ (benzyl oxy) net

1H 1, 4-di azepi ne-| d/ben(zyl chl or onet hyl
ether essentially f4 N i

he roce Hre descri bed
in Exanple 3, Step

. Step C terlk-hliyty
4-[ (benzyl oxy) met hyl | hexahydr o- 2- ( pyrazol -
Iymst hyl ) - 3- 0XO- 20 1, 4- d| azepi ne | - car boxyl ate To a
;f4 n o b

herahydyo-3-461 Hpyrazolof-ylmethyl)-
2H-1.4- %@ﬁtl n%,mor@ﬁgﬁgac?@gélym hyd“ de (60% 91 ng). The
was stirred for 30 mn and then the
product from St_ep B (655.4, 1.89 mml) was added. The
Step A: €act jPNBWRS 4 JtHeht #6xBinetilh&thydiceIpes- A HUT & davepine-ght
and quegchgdt by the addition of water. The aqueous

m xt u 485 extracted with three portions of ethyl
acet aThe tiflé eompmhicheat wegact ﬁomhwsémtyWBmhydro -3-0x0-1H-1,4-

. . |
d1azep1ﬁe g{ﬂg)gégl%%)d@xgﬁg gge% S)Qﬁ%d Jll%ﬁﬂ)ﬁ%ﬂétﬁgiaét}% %%g{i'ﬁfalgln
f0110W13$§1ﬁam€éh¢Fb§lQ§ﬂ@ @iladixaﬁm Y @he title conpound. Step
D: 3-(1H pvrazol -1 lynethyl)-1, 4-di azepan-2-one -55
WO 2004/ 037169 PCT/ US 003/ 032222 frT
Step B:gt ep .' dShe ethyl Inexalyd e diazepine-1-
reacttg X\QSt estirr ed at arrbl ent terrper at ure overni ght
an oncent r at The
ST NN
1H-1 4-fd1asﬂncﬂrqm@xq@tagﬁ@bemmyl@h&t@@a@y{ ¢ther essentially following the
procedure described in Example 3, Step 1.

pt hidFaRd oxoei“ -/ i azepi ne-1 -
TNomtert but yl
- 0X0-

=

Step C: tert-Butyl 4-[(benzyloxy)methyllhexahydro-2-(1H-pyrazol-1-ylmethyl)-3-oxo-
1.,4-diazepine-1-carboxylate
To a solution of pyrazole (258 mg, 3.78 mmol) in 10 mL of DMF at 0 °C was
added sodium hydride (60%, 91 mg). The resultant mixture was stirred for 30 min and then the

product from Step B (655.4, 1.89 mmol) was added. The reaction was stirred at ambient
temperature overnight and quenched by the addition of water. The aqueous mixture was
extracted with three portions of ethyl acetate. The combined organic phases were concentrated.
Purification by flash chromatography on a Biotage® apparatus (silica gel, 40 — 80% ethyl
acetate/hexane gradient) gave the title compound.

Step D 3-(1H-pyrazol-1-ylmethyl)-1.4-diazepan-2-one
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apparatus (silica gel, 5 - 15%of 10:1

nmet hanol / ammoni um hydr oxi de i n di chl oronet hane) gave
w®2a0hm31164 | e conpound. Step E: PCT/US2003/032222

(3R -4-[(3R)-3-Am no-4-(2 4

5-trifluorophenyl) butanoyl | hexahydro-3-(1H p razol -

'l met hyl)-2H 14-di azepi n-2-one trifluoroacetic acid

salt The title conpound was prepared fromthe product

LL? 21 ﬁ@gﬁg&%? Og‘ﬁg%]@ \ZL ﬁedswft %ogcr)%ce c a01 reac‘uon was

stirred ac alﬁblleﬂt tesperitiralohgrnight hm:lmhmg cmrh:enfm@igqbl Thfgreswlac W@@l dlssolved in

toluene %r} gke}aat aq réfﬂ.l]{té??‘ﬁln q’uﬁifmé&o%ﬁ)}ﬁlasﬁgﬁg{df%@%rhﬁﬁr (%V Va ]t31ho;angee®
apparattgsa(mbca ped, N-HO pir Bl sethagodarmneriaehyshoiflein dFkigiosed the) gave

the title &5 chiralcell O colum, 7% ethanol/hexane)
et eprogodﬁ(cj t he individual diastereoners. Deprotection

with 1:1 trifluoroacetic acid/dichloronethane for 1 h
Step E: at an(gmmr(lz,}enperrmmume(ztmJt@ﬂmﬁoxbmnizﬁbmam_m@mxmvdm@ -(1H-

oo g ' Lid Rid sal
pr oc et gde wnpmmlddeS@rregatﬁ@l fmrepla?r piodest from Bien %N@SGR) -3-[(tert-
butoxyc%fb%gyl)éfplﬁx ﬁgr@%u%%%pﬁéﬂyl%@anw :fcupés%%[ﬁ fol?&mﬁ ﬁle‘-:eouphng

method [desctird jn Exgnple, StepE. Naurifjcatpen Ry prf@argtl §s1 1c:)a
ethanol/did&tdbettan %aﬂre theN-BOE prbdhct d8-afmideurdlef aﬁ&efeonﬁ& ZHFLC

(chiralcgl:l 5] %lu%p& ﬁ}é %égxe)iane) Bré)v‘%dg%ﬁlygvé%é é%stefgeomje?s %gprotecuon

with 1: PETFIE2083 83@aRAlordiGetRarte, fod 1 [, at Smibiduk te@HRCHREEP BB dbY
17. 2-F -F 5.
concentﬁqty_:’n %Y%ﬂﬁmﬂ}gl@g@ﬁ%%%ﬁ@é’m@gg41\@384127 ¥ (M+1).

Essentially following the procedures outlined for the preparation of Examples 1-9,

the compounds in Table 2 were prepared.

Example R? R* R! MS (M+1
10 2-F, 5-F Me H 326.1
11 2-F, 4-F, 5-F CHa-cPr H 384.1
12 2-F, 4-F, 5-F Me Me 358.1
13 2-F, 5-F Me Et 354.1
14 2-F, 4-F, 5-F Me cPr 384.3
15 2-F, 5-F Me CH,CO;Me 398.1




20 2-F, 4-F, 5-F CH2OH Me 374.0 21 2-F CH2Ph Me 398. 2
22 3-F, 4-F CH2Ph Me 416.2 23 2-F, 4-F, 5-F CH2OCH2Ph

woro4Hd120 24 2-F, 4-F, 5-F Bt H 358.1 25 2- FPC’H/U§2003/032222

5-F CH2Ph H 420.1 26 3-F, 4-F CH2Ph H 402.1 27 2-F,

5-F CH2(4-OCF3- H 486.1 Ph)

28 2-F, 4-F, 5-F

CH2(3-OCF3- H 504.2 Ph) 29 2-F, 4-F, 5FCH2CH(CH3)2

Me 400.2 30 2-F, 4-F,

H 3122 32

')E A-E 5

5-F CH2(3-CF3, 5- H5562

2 1 ;: | -y
J 1 II/ - o 1, J 1 L LI 5
GH2( 26 CF3- EhF, HE48&F 1| 33 MleF, 4-JF, CEIQ(EHQ(BH( 2-C138IBhI) H
A54—O—34—2—F—A—F—5—F—EH-2—CHE—H434——Ph)—35
2t F, 13- F,| 2-E, €H8F qH3, 5-Mel 448. [2CHoEBLORT, [36 478F,
4-F, 5-F|Me CHVe2 38§.2 37 2-F, l4-F, (byF CH2|(2- Ph- Ph)
4963 (38 2 F 4=, 5-F CH2( 2= R, 5= FH 456 t—Ph)
b7 Wb 2q04-bavFebFrqT/ US2Bb3/ 032222 M8 2-F, 4-3—‘;,[2-%- H
G - F- —Z- l—E 4-F[5-F Ve CH2CR3 4206. &
a1 2-%%, 4-F, 245 %ﬁ; 2-F, 3BE- H 456.2 Men) 42 2-34.1
4L F, 5-F [OR T 143 2-F, 4 F,[ 5
G 30E- dn) %%EEG JebH50t e 3740
21 CH,Ph Me 398.2
22 3-F, 4-F CH,Ph Me 416.2
23 2-F,4-F,5-F | CH,OCH,Ph Me 464.2
24 2-F, 4-F, 5-F Et H 358.1
25 2-F, 4-F, 5-F CH,Ph H 420.1
26 3-F, 4-F CH,Ph H 402.1
27 2-F, 5-F CH;(4-OCF;- H 486.1
Ph)
28 2-F,4-F,5-F | CHy3-OCFs- H 504.2
Ph)
29 2-F,4-F,5-F | CH,CH(CH3), Me 400.2
30 2-F,4-F,5-F | CHy(3-CF3,5- H 556.2
CFs-Ph)
31 2-F, 5-F H H 312.2
32 2-F,4-F,5-F | CHy(2-CF;-Ph) H 488.1
33 2-F,4-F,5-F | CHy(2-Cl-Ph) H 454.0
34 2-F,4-F,5-F | CHy2-CHs- H 434.1
Ph)
35 2-F,4-F,5F | CHy2-CHs,5- H 448.2
CH3-Ph)
36 2-F, 4-F, 5-F Me CHMe; 386.2
37 2-F,4-F,5-F | CHy(2-Ph-Ph) H 496.3
38 2-F,4-F,5-F | CHy(2-F5-F- H 456.1
Ph)
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44 2-F, 4-F, 5-F CH2(4-pyridyl) H 421.1 45 2-F, 4-F,
5-F CH2(2-F-Ph) Me 452.2 46 2-F, 4-F, 5-F
w@kigaspyyi dyl) H 421.2 47 2-F, 4-F, 5-F CH2(PcFHUS2083/032222
H 456.3 Ph) 48 2-F, 4-F, 5-F CH2CF3 H 412.3 EXAMPLE
OF A PHARVACEUTI CAL FORMULATI ON As a specific
enbodi ment of an oral pharmaceutical conposition, a
100 mg potency tablet is conposed of 100 ng of any of

t kre—compopnds—ot—the—present—nvept+on—268—rp

m cr 86r yst alHE Ad, GeH I uI6He(,2 Mh)ng of crldscar nel I@%Bel
sodhiumT—a 4 gnesirum-stearate—The—agtive;

m cr d8r yst aTHPI 63: éeﬁl ul oseMeand cf osd@dddhll ose af#d.1
blended frst; _The turels tne obricated b
magné@:i um s?@af‘eﬁ é‘Fand %IFI@( HFrnto tatlets. Wi 1)(%6-%he
i pvention| has been degscri bpH) and [lustrated With

[iiE?é?P"edh%;éiéiSh“e GRS i jw | Bppr ec| at Plthat
s Takiens | et e o0 CHEELAE | 10
and ROt o*ob% qqyskpa g@ﬁﬁl_]@g'{#l on1 depaﬁti ng romlt_pe

spirit and scope’of t For exanpl e
effecs ve dgq:agqs sat herctb@orphy parti gud ar dpsagess as

set_forth her éin may be app Lcable as a3
conseguence2 o, AR 5HRAt Q‘,‘!Bﬁ(z pyﬁ@spansivemess of thel2
wrel—berrg—treat-ed—for—any—ot—the 15 ndieattons

wi t h 47he ,omﬁaérﬁj§ -Iof | tGEL@RAveRt i pn | ndidcat ed| abéie3
The specif |c pharnaco oglcgh responses obseryed may
vafy—acco ding—to—and gepenarng—upon the part ctat

acti V8 copp 1]::&51‘, 5¢| pct ddHbiFswhet her tHere afe 412.3
present p arrraceurica CarrTiers, as welt as the type
of formulation and node of adm nistration enpl oyed,

and suclEXApEILEROFVA rH}ﬁ&RmscmTr@AL FORMES ATIONNE
results are..conte

d
ob; et LRFCHEAHCARRIL o o arof PESTHE oS o @ [0 me
potency &Bletd @@pLsOB 3B REDf LH2E0E¢ 0GBRARds ofitherpesdnt invention, 268 mg
rmcroc%?&%lﬁ{ e ulotsQ o I‘Ilg ﬁf #rg%’ﬁ%vélgcﬁg Qgcthﬁlg‘{ Lugﬁa ghIH% Pg ﬁﬁ%&ggﬁ? stearate.
The actiyg, éﬁﬁ%f}@tﬂﬂlw asHelas, pnderopearmeHessrigd blendedggstydhe mixture is then

1ubnca%@%/rﬁé’gﬂe§1%nP@z{rM§89@§[e@s%a2&8 taDIT 1S CLAEVIED IS 1.
A conpound of the formula I: NH2 OR4 RB 0 Ar N"/

While the invention has been described and illustrated with reference to certain
particular embodiments thereof, those skilled in the art will appreciate that various adaptations,
changes, modifications, substitutions, deletions, or additions of procedures and protocols may be
made without departing from the spirit and scope of the invention. For example, effective
dosages other than the particular dosages as set forth herein above may be applicable as a
consequence of variations in responsiveness of the mammal being treated for any of the
indications with the compounds of the invention indicated above. The specific pharmacological
responses observed may vary according to and depending upon the particular active compounds
selected or whether there are present pharmaceutical carriers, as well as the type of formulation
and mode of administration employed, and such expected variations or differences in the results

are contemplated in accordance with the objects and practices of the present invention. It is
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R5 ~-NR RO (1) 5 or a pharmaceutically acceptable

salt thereof; wherein each n is independently 0, 1,
wW@er002/037A59 i s phenyl substituted with one to fiREI/RS2003/032222

substituents; 10 Rl is selected fromthe group

consi sting of hydrogen, C1-10 al kyl, wherein alkyl is

unsubstituted or substituted with one to five

substituents independently sel ected from hal ogen,

hydr ox 1- | k 1- I
intendeda AL € 1R R DS SR B SioRD R ety Sich ToHow and
that such18iSid ihtekRete@hs Blvadlyls td teaserdblai t h one to five

hal ogens, (CH2)n-aryl, wherein aryl is unsubstituted

or substituted with one to five substituents

i ndependently sel ected from hal ogen, CN, hydroxy, R2,

OR2, NHSO2R2, NR2S(2R2, S02R2, CO2H, and Cl-6

al kyl oxycarbonyl, (CH2)n-heteroaryl, wherein

heteroaryl is unsubstituted or substituted with one to

three 20 substituents independently selected from
hydr oxy, hal ogen, Cl-6 al kyl, and Cl-6 al koxy,
wherei n al kyl and al koxy are unsubstituted or
substituted with one to five hal ogens,

(CH2) n- het erocycl yl, wherein heterocyclyl is

unsubstituted or substituted with one to three

substituents independently sel ected from oxo, hydroxy,
hal ogen, Cl1-6 al kyl, 25 and Cl-6 al koxy, wherein

al kyl and al koxy are unsubstituted or substituted w.th

one to five hal ogens, (CH2)n-C3-6 cycl oal kyl, wherein

cycl oal kyl is unsubstituted or substituted with one to
three substituents independently selected from

hal ogen, hydroxy, Cl-6 alkyl, and C1-6 al koxy,

wherei n al kyl and al koxy are unsubstituted or

substituted with one 30 to five hal ogens; and -60 WD

2004/ 037169 PCT/ US2003/ 032222 wherein any nethyl ene

(CH2) carbon atomin Rl is unsubstituted or

substituted with one to two groups independently

sel ected from hal ogen, hydroxy, and Cl-4 al kyl

unsubstituted or substituted with one to five

hal ogens;
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5 each R3 is independently selected fromthe group

consi sting of hydrogen, hal ogen, cyano, hydroxy, 10
w@2608/031ky| , unsubstituted or substituted w t hPONES1003/032222

five hal ogens, Cl-6 al koxy, unsubstituted or

substituted with one to five hal ogens, carboxy,

al koxycarbonyl, amno, 15 NHR2, NR2R2, NHSC2R2,

NRZSOZRZ NHCO?Z 20 NR2COR2, NHCO2R2, NR2CO2R2,

S02R2 H2, 25 SO2NHR2, and S02NR2R2; each R2 is

WHATI%@E&@M@%% 'y Cl-6 al kyl, unsubstituted or substituted
with one to five substituents independently sel ected

from hal 0gg! CRH’@B%%%% ?fo%r&l . al kyl oxycarbonyl; 30 R4

and are’i y se ected fromthe group
consi sting of: hydro rﬁ4 carboxy, -61 WO
2004/ 037169 PCT/ US2003 82 2 (bal kyl oxycar bonyl ,

Cl-10 al kyl, uns ti r Ituted with one to
five substituents independen y

(1)

or a pharmaceutically acceptable salt thereof; wherein
each n is independently 0, 1, or 2;

Ar is phenyl substituted with one to five R3 substituents;

R1 is selected from the group consisting of

hydrogen,

C1-10 alkyl, wherein alkyl is unsubstituted or substituted with one to five substituents
independently selected from halogen, hydroxy, C1-6 alkoxy, carboxy, C1-6
alkyloxycarbonyl, and phenyl-C1-3 alkoxy, wherein alkoxy is unsubstituted or
substituted with one to five halogens,

(CH2)p-aryl, wherein aryl is unsubstituted or substituted with one to five substituents
independently selected from halogen, CN, hydroxy, R2, OR2, NHSO2R2,
NR2S09R2, SO9R2, CO2H, and C1-6 alkyloxycarbonyl,

(CH2)p-heteroaryl, wherein heteroaryl is unsubstituted or substituted with one to three
substituents independently selected from hydroxy, halogen, C1-6 alkyl, and C1-6
alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with one to five

halogens,
(CH2)n-heterocyclyl, wherein heterocyclyl is unsubstituted or substituted with one to

three substituents independently selected from oxo, hydroxy, halogen, C1-6 alkyl,
and C1-¢ alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with
one to five halogens,

(CH2)n-C3-6 cycloalkyl, wherein cycloalkyl is unsubstituted or substituted with one to
three substituents independently selected from halogen, hydroxy, C1-6 alkyl, and
C1-6 alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with one

to five halogens; and
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sel ected from hal ogen, hydroxy, Cl-6 al koxy, carboxy,
Cl- 6 al kyl oxycar bonyl, and phenyl - C1-3 al koxy, wherein

W@bkwang716% unsubstituted 5 or substituted w tPCDOS2008032222

five hal ogens, (CH2)n-aryl, wherein aryl is
unsubstituted or substituted wth one to five
substituents independently selected from hal ogen,
hydroxy, Cl1-6 al kyl, and Cl-6 al koxy, wherein al kyl
and al koxy are unsubstituted or substltuted with

one
wiherefn wgy mhmlybge NEH2 L carpa@-apim-in &ldp yasupstituigdeqr sphstituted with one

u?ﬁxg %l%aésvib nUQEtﬁbéﬁécEédtfﬁgn Rklo apqayaaosa afhdwi{hange to

uents |ndependent y ‘sel ec ed from

uhyudbsovayed drashbs}ﬂnted@f_iﬂ@naltdxﬁlve halagersi- 6  al koxy,
wherei n al kyl and al koxy are unsubstltuted or
substituted with one to five hal oge

each R3 {sGrdgnengentlyrsslogiedyirom {er@incReisnge cI yl is
nyBaybstituted or substituted with one to 15 three
SubStituents independently sel ected from oxo, hydroxy,
haloegyen, C1-6 alkyl, and Cl-6 al koxy, wherein al kyl
<§mﬁ)alkoxy are unsubstituted or substituted with one
H? five hal ogens, (CH2)n-C3-6 cycloal kyl, wherein

“dal kyl is unsubukltut or sub.tib?ted with one to
L6 elob st & VLD da o (o ae aHogTs o

%ﬁk QBeRY, Ui abgixited Gl subsaduted|wittaowk toZDre@hlagend, koxy,
ereln al kyl and al koxy are unsubstituted or
@9syituted with one to five hal ogens, (CH2) nCONRGRY?,
aksxyedrBoiyd, and R7 are independently selected fromthe
rooup consisting of hydrogen, tetrazolyl, thiazolyl,
%%?@)n phenyl , (CH2)n-C3-6 cycloal kyl, and Cl-6
MHRY! wher ei n al kyl is unsubstituted or substituted
Nk D 20ne 25 to five hal ogens and wherein phenyl and
Nép oa kyI are unsubstituted or substituted with one
’substituents i ndependently sel ected from
ﬁREQQ?RZ hydroxy, Cl-6 alkyl, and Cl-6 al koxy,
wheref'n al kyl and al koxy are unsubstituted or
EHK%QR,uted with one to five hal ogens; or wherein R6
:Iogether with the nitrogen atomto which they
arg jéé ched forma 30 heterocyclic ring selected
etidine, pyrrolidine, piperidine, piperazine,
pgacoggﬂphollne and wherein said heterocyclic ring is
unsubstituted or substituted with one to five
8UpBfi t uents i ndependently sel ected from hal ogen,
Q@ Ng@y Cl-6 alkyl, and Cl-6 al koxy, wherein al kyl
x% are unsubstituted or substituted with one
%Iogens, and wherein any net hyl ene (CH2)
ggapgaRagonmln R4 or R5 is unsubstituted or -62

each R2 is independently C1-¢ alkyl, unsubstituted or substituted with one to five substituents
independently selected from halogen, CO,H, and Cj-6 alkyloxycarbonyl;

R4 and RS are independently selected from the group consisting of:
hydrogen,
cyano,
carboxy,
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WO 2004/ 037169 PCT/ US2003/ 032222 substituted with one
to two groups independently sel ected from hal ogen,

whgarosysd and Cl-4 al kyl unsubstituted or subBCT/US10081032222

with one to five halogens; and R8 and R9 are each

i ndependently hydrogen or Cl1-6 alkyl. 5 2. The
conpound of Claiml of the formula la: NH2 O R4 R8 O
Ar A" ~NRL R5 RO (la) wherein the carbon atom
marked with an_* has the R configuration and Ar, RI,
(46 AMRFIoXpEADANE R9 are as defined in Daimi1. 10 3.

CTltho IR0 endiBseiited dtisabstitwbd with on&® five sdisttend uﬁdepmdently

consi.stin h
A e S S R L
S Iu Est@ te taH@loémytzirbombé and thewd-CGiiap elkons, Wharein atijoxg is unsubstituted
al kox nsybst t b d
nal gt nussBgeg widn o e BIRBYS & o7 "5 Wner of 0 o Lo
(CEHRetl, Whepeintahd 1@\&1@@@&1%‘[@1}, &7 gqlqsﬂ’@ltecglf Wik ap%@etﬂve subst1tuents

f | UOHﬁde H&&ﬁ@nsefe&@woxﬁ ﬁdlf)édﬁohﬁdﬁiyhﬁl,_ﬁ amgil aed iy L alkoxy,
he co ound Claim4 wherein

c h| orw)her@n ail{ylh gmb alkopypang unqtﬁ)étl@@ﬁ%@ﬁ‘astgme%%g}qﬁnf to five
wher g| qbéggsls selected fromthe group consisting of:

@:}.‘—P ‘iem ggerE{rﬁyeteroXi?Fls?hghb‘é‘{l‘&ﬁbéd drSSuHsQﬁHtkéé WithWne 9o three

Ive Su tuents

i ndembsiﬂn@ﬂtylrsiep@td@@@b' selestadizore WOXMM%@? Cep-akyl, and C1-6
glc:#;)x Al %g@é&al%’f a%d a%x%@&gﬂégﬂt%@ Br substituted with one to five

halo gens
(CH2)p-heterocyclyl, wherein heterocyclyl is unsubstituted or substituted with one to

three substituents independently selected from oxo, hydroxy, halogen, C1-6 alkyl,
and C1-6 alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with
one to five halogens,
(CH2)n-C3-6 cycloalkyl, wherein cycloalkyl is unsubstituted or substituted with one to
three substituents independently selected from halogen, hydroxy, C1-6 alkyl, and
C1-6 alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with one
to five halogens,
(CH2)nCONROR7, wherein R6 and R7 are independently selected from the
group consisting of hydrogen, tetrazolyl, thiazolyl, (CH2)p-phenyl, (CH2)n-C3-6
cycloalkyl, and C1-6 alkyl, wherein alkyl is unsubstituted or substituted with one
to five halogens and wherein phenyl and cycloalkyl are unsubstituted or substituted
with one to five substituents independently selected from halogen, hydroxy, C1-6
alkyl, and C1-¢ alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted
with one to five halogens;
or wherein RO and R7 together with the nitrogen atom to which they are attached form a
heterocyclic ring selected from azetidine, pyrrolidine, piperidine, piperazine, and
morpholine; and wherein said heterocyclic ring is unsubstituted or substituted with one to

five substituents independently selected from halogen, hydroxy, C1-6 alkyl, and C1-6

alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with one to five
halogens; and wherein any methylene (CH2) carbon atom in R4 or RS is unsubstituted or
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al kyl oxycar bonyl, and phenyl - C1- 3 al koxy, wherein
al koxy is unsubstituted or substituted with one to
wo pawe/oBEbDgens, (CH2)n-C3-6 cycl oal kyl, wher ei PCT/US2003/032222
cycl oal kyl is unsubstituted or substituted with one to
three substituents independently selected from
hal ogen, hydroxy, Cl-6 alkyl, and 5 Cl-6 al koxy,
wherei n al kyl and alkoxy are unsubstituted or
subst ituted with one ive h ens erejn
SO ieCYiuoRe foEpo r%tgasa sty SRS 0Tt piFey. and
o1 - 4sa]ﬂb5du1nsuhsewtad th:ubﬁéuted withne g«p tupbalopeisperdient | y
sel ected from hal ogen, hydroxy, and Cl-4 al kyl
unsubstituted or substituted with one to five
R8 and R agyrash indeperydentiy 8y diggpeifdl-6al-ai m 6 wherein Rl is

sel ected fromthe group consisting of hydrogen, Cl-4

al kyl, 15 2,2, 2 trlfluoroethyl

met hokycar Bansampaungof Claiar hatihréemla 1a: hydr oxyet hyl
benzyloxynethyl 20 benzyloxyethyl and cycl opropyl .

8. The conpound of C aNﬁb?GWheRemﬁ is selected from
the group consi sthng o hydt og thyl, tent-butyl,
and cycl opropyl. 2 e ddnpound of Cla|w11
wherein R4 and R5 are |ndepe dent | M—$¥l ected fromthe
group consisting of: hydrd@% -10 al kyl,

unsubstituted or subst t)ut edRNlth one to five

substituents |ndependékily 30 sel ected from hal ogen,

hydroxy, Cl-6 al koxy, carboxy, Cl1-6 al kyl oxycarbonyl,
whereirgthe cpxtbemwm{:ﬂaaﬁ(ealwwxgn * hiethe Rreoafifamation snd Ar, R1, R4, R5, RS, and
RO are n(?gl mé’ ed.,or substituted with one to five

i a% Jn-aryl, wherein aryl is unsubstituted

or substltuted wth one to five substituents

i ndepgnden 3
| tal K ng an dtI‘hé/ c&ﬁgﬁ&'ﬁﬁgoxy,élﬁl%'l bALRIER3 it rofthdgroup
consisting o

hydrogen,

halogen,

cyano,

hydroxy,

C1-6 alkyl, unsubstituted or substituted with one to five halogens, and
C1-6 alkoxy, unsubstituted or substituted with one to five halogens.

4. The compound of Claim 3 wherein R3 is selected from the group
consisting of hydrogen, fluoro, chloro, bromo, trifluoromethyl, and methyl.

5. The compound of Claim 4 wherein R3is hydrogen, chloro, or fluoro.
6. The compound of Claim 1 wherein R1 is selected from the group
consisting of:
hydrogen,

C1-6 alkyl, wherein alkyl is unsubstituted or substituted with one to five substituents
independently selected from halogen, hydroxy, C1-6 alkoxy, carboxy, C1-6
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-64 WO 2004/ 037169 PCT/ US2003/ 032222 wherein al kyl
and al koxy are unsubstituted or substituted with one
W 00fi03a69 hal ogens, (CH2) n-heteroaryl, wherei nPCT/US2003/032222
heteroaryl is unsubstituted or substituted with one to
three substituents independently selected from
hydr oxy, hal ogen, Cl-6 al kyl, and Cl-6 5 al koxy,
wherei n al kyl and al koxy are unsubstituted or
substituted with one to fjve _hal ogens,

( CH2 pHuinsearberyd aﬂd,P}\%ﬂr 1-R HkOK ¥y leesyejlnﬁlkqxg is unsubstituted or

LRSS AGEARGL gt cre Lo tiree
A e e L
and ahikexybstitentsisddpshddntiy seleced Sobshalegenebydsprnh Cli@alkyl, and

one téa)\ll'{k 5%852%%9% 2&%1}}? %T%%lﬁgygﬁr@ uEN s BRkdEYdr subfREBH Vith one

cyclo unsu substituted with one to

t hr eao Sinbatilopersnasd | ndependently sel ected from

wherein\%ﬁg ﬁ%ﬂﬁlemg YEH9X Yarb&il a®nPinkiy] is vaBbstifatedoradubsstityted with one to two
) rein al Kyl "and al koxy grﬁ unsu tltlﬁ(eld Ol stituted or
groups igdapsndantly seleeiprd HoBNRIOges, RYGR AN ééﬁ'sa,‘ FSRhET el Any
; I ) &{sbon atomin R4 or RS is
Subsntu%ﬁ?ﬁﬁsﬁ%%?%%ﬁsubstitut ed with one to two groups
i ndependently sel ected from hal ogen, hydroxy, and Cl-4
al kyl7.unsuligtdotriploadd of Clamifsyhdreindril isistlected droputheigvaup
. ..hal pgens. 10. The conmpound of Claim9 wherein R4 and
consisuggoly ' i ndependent |y sel ected 20 fromthe group
loyainedest i ng of : hydrogen, Cl-6 al kyl, unsubstituted or
eybsfiyiuted with one to five substituents
I ndepéndent | sel ected from hal ogen, hydroxy, Cl-6
AlRoxifluoregthybxy, C1-6 al kyl oxycarbonyl,  and
Qllg@lgy%aggbn@n@étﬂg}q;(y, wherei n al koxy is unsubstituted or
supstityted with one 25 to five hal ogens,
¢ yﬁleg}y |, wherein aryl is unsubstituted or
Byistyethyl,ed with one to five substituents
gndeﬁgnrglgtggl y selected from hal ogen, hydroxy, Cl-6
‘?W AR 1-6 al koxy, wherein alkyl and al koxy are
berzylosyéthylt @l or substituted with one to five
Eﬁglﬂgw 30 (CH2)n-heteroaryl, wherein heteroaryl is
substituted or substituted with one to three
substituents independently sel ected from hydroxy,
hal oggn, CIh&cahpound cfraifl7 GhemirkBkys sehetsddirom dhdgrbup

consisti?lg%fﬁi/fggé( , ?nre%yﬂqgﬁ-%ﬂ}il,t éﬁtd%qrclgf)ro%ypﬁ ituted with one

0. The compound of Claim 1 wherein R4 and RS are independently selected
from the group consisting of:

hydrogen,

C1-10 alkyl, unsubstituted or substituted with one to five substituents independently
selected from halogen, hydroxy, C1-¢ alkoxy, carboxy, C1.¢ alkyloxycarbonyl,
and phenyl-C]-3 alkoxy, wherein alkoxy is unsubstituted or substituted with one
to five halogens,

(CHy)p-aryl, wherein aryl is unsubstituted or substituted with one to five substituents
independently selected from halogen, hydroxy, C1-6 alkyl, and C1-6 alkoxy,
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hal ogens, (CH2)n-C3-6 cycl oal kyl, wherein cycl oal kyl

IS unsubstituted or substituted with one to 35 three
wa@amgstieent s i ndependently sel ected from hal oPE€RUS2003/032222

hydroxy, C 1-6 al kyl, and -65 WD 2004/037169

PCT/ US2003/ 032222 C1-6 al koxy, wherein al kyl and

al koxy are unsubstituted or substituted with one to

five hal ogens, and wherein any nethyl ene (CH2) car bon

atomin R4 R5.i.s unsubsti,t e

one. nhr b ket pE R bRy e s B

hyer)ayogeﬂsjd Cl-4 al kyl 5 unsubstituted or

hE%I&?yl gvﬁel}eiﬂrl{%térearg/l ¥ %nﬂﬁJsﬁ’@@é&lsor s@tﬂshtiﬁ@@ with one to three

alm 10 whefeln

i ndepselhagmnts/mé@e@é@w Sefcish o %ggr@am W%&Ps?mgaﬂa@ -and C1-6

hydrog A0kl HHARR Y arHREHERR r substituted with one to fi
CHz- c:y@k(;/p\r)vopfﬂq_gz1 G- cycl ohexyl, 15 S Sy ted VAt one to five

CH2PHhalogep®y( 3- OCF3- Ph), - CH2( 4- QOCF3- Ph), 20
CHEZA) g-helecyelg 3¢hietein het@d@&ﬂyﬁE3nﬁl’u))§utut@dﬁ(s2bs¢jtut@¢h with one to

%h%%gﬁ@t%e)n%%?@ r’éh}’\j%gepmi &é@@%&&’g @égen C1-6 alkyl,

CH2( 2anghf¢ i-diafpKy, wherein alkyl and alkoxy are unsubstituted Or substituted with
one to five halogens,
(CH2)n-C3-6 cycloalkyl, wherein cycloalkyl is unsubstituted or substituted with one to
three substituents independently selected from halogen, hydroxy, C1-6 alkyl, and
C1.6 alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with one
to five halogens,
wherein any methylene (CH2) carbon atom in R4 or RS is unsubstituted or substituted with one

to two groups independently selected from halogen, hydroxy, and C1-4 alkyl unsubstituted or

substituted with one to five halogens.

10.  The compound of Claim 9 wherein R4 and RS are independently selected
from the group consisting of:

hydrogen,

C1-6 alkyl, unsubstituted or substituted with one to five substituents independently
selected from halogen, hydroxy, C1-¢ alkoxy, carboxy, C1-¢ alkyloxycarbonyl,
and phenyl-C1-3 alkoxy, wherein alkoxy is unsubstituted or substituted with one
to five halogens,

(CH?2)p-aryl, wherein aryl is unsubstituted or substituted with one to five substituents
independently selected from halogen, hydroxy, C1-6 alkyl, and C1-6 alkoxy,
wherein alkyl and alkoxy are unsubstituted or substituted with one to five

halogens,
(CH2)p-heteroaryl, wherein heteroaryl is unsubstituted or substituted with one to three

substituents independently selected from hydroxy, halogen, C1-6 alkyl, and C1-6
alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with one to five

halogens,
(CH2)n-C3-6 cycloalkyl, wherein cycloalkyl is unsubstituted or substituted with one to

three substituents independently selected from halogen, hydroxy, C1-6 alkyl, and
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30 CH2(3-pyridinyl), CH2(4-pyridinyl),
CH2( 1- oxi dopyridin-2-yl), CH2(1-oxidopyridin-3-yl),

WERBGA3Hepyr az ol - 1-yl ), 35 CH2(2-F, 6- F- Ph), apcI/usBiomd2222

2004/ 037169 PCT/ US2003/ 032222 CH2CF3. 12. The
conpound of Claim 11l wherein R5 is hydrogen. 5 13. The
conpound of Caim1 wherein R8 and R9 are

i ndependent |y selected from hydrogen and net hyl. 14.
The conpound of

da
hydr Sglef 2 kP@y,lxghmqiﬂél lg:yi ﬂsb%glgaxybzfre éfl%\‘ﬁﬂﬁdtft%%rrsélpﬁltﬁfd with one
sel eQB%@eﬁaBl%%%ﬂshﬁncgr oup consisting of hydrogen, Cl- y

f 5 ted
\ﬁléetr%{m Xg}eﬁg @H@j Far%o% gérégioxy ms?lhR is urﬁulastltuted oghsqbstltu e
einind e lnddpemdwﬂtlwsflwh@rfromdwdp@o Ry e Ui 4 alksl
ar.o, or f] R4 is selected from
lm%@bsar%?fg%%ﬁé}et&f NGHEPRe oflE A3 lll‘gfo RS cH3, 25 CHROHB,
CH2CH(CH3) 2, CHz- cyclopropyl C}Q cycl ohexyl,
CHZ(I}P PP, The compound of Claim 10 wherein R4 and RS are independently selected

from the group consisting of:

hydrogen,

CH3,

CHpCHs3,
CH2CH(CH3)2,
CH2-cyclopropyl,
CH2-cyclohexyl,
CHpOCH2Ph,

CH20H

CHoPh,
CH?2(3-OCF3-Ph),
CH2(4-OCF3-Ph),
CH»(3-CF3,5-CF3-Ph),
CH»(2-CF3-Ph),
CH2(2-CI-Ph),
CH2(2-Me-Ph),
CH2(2-Me,5-Me-Ph),
CH2(2-Ph-Ph),
CH2(2-F,5-F-Ph),
CH2(2-F-Ph),
CH2(2-F,3-F-Ph),
CHp(2-pyridinyl),
CH2(3-pyridinyl),
CHp(4-pyridinyl),
CHy(1-oxidopyridin-2-yl),
CH2(1-oxidopyridin-3-yl),
CHy(1H-pyrazol-1-yl),
CH(2-F,6-F-Ph), and
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30 CH20H CH2Ph, CH2(3- OCF3-Ph), CH2(4- OCF3-Ph), and
CH2( 3- CF3, 5- CF3- Ph) 35 CH2(2- CF3-Ph), -67 WD

WQOM4036469 PCT/ US2003/ 032222 CH2(2-d -Ph), PCT/US2003/032222

CH2(2- Me-Ph), CH2(2-Me, 5- Me-Ph), CH2(2-Ph-Ph), 5
CH2(2-F,5-F-Ph), CH2(2-F-Ph), CH2(2-F, 3-F-Ph),
CH2(2-pyridinyl), CH2(3-pyridinyl), 10
CH2(4-pyridinyl), CH2(1-oxidopyridin-2-yl),
CH2( 1- oxi dopyridin-3-yl), CH2 (1 Hpyrazol- | -yl),
EH2CP3F 6-F-Ph), and 15 CH2CF3; and R8 and R9 are
Rygrogen. 16. The conpound of Claim15 wherein R5 is
ydrogen. 20 17. The cappound of Claim 15 which is
sel ected fFansapRouge of Slamn wharsig Kot 1s hydieekpp o mvew
fp ~ N\ NH FF

13.  The compound of Claim 1 wherein R8 and R9 are independently selected

from hydrogen and methyl.
14.  The compound of Claim 13 wherein R8 and R are hydrogen.

15.  The compound of Claim 1 wherein R1 is selected from the group
consisting of
hydrogen,
C1-4 alkyl,
2,2 2-trifluoroethyl,
methoxycarbonylmethyl,
carboxymethyl,
hydroxyethyl,
benzyloxymethyl,
benzyloxyethyl, and
cyclopropyl;
R3 is hydrogen, chloro, or fluoro;
R4 is selected from the group consisting of:
hydrogen,
CH3,
CHCH3,
CH2CH(CH3)2,
CH2-cyclopropyl,
CHa-cyclohexyl,
CHoOCH2Ph,
CH20H
CH2Ph,
CHp(3-OCF3-Ph),
CH2(4-OCF3-Ph), and
CH2(3-CF3,5-CF3-Ph)
CH(2-CF3-Ph),
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Me 5 or a pharmaceutically acceptable salt thereof.

18. The conpound of Claim 15 of structural formula | b

sel ected fromthe group consisting of -69 WO

2004/ 037169 PCT/ US2003/032222 5 R3- 3/ s NH2 0 R4 O

CH2(2-Cl1-Ph),
CH2(2-Me-Ph),
CH2(2-Me,5-Me-Ph),
CH2(2-Ph-Ph),
CH2(2-F,5-F-Ph),
CH2(2-F-Ph),
CH2(2-F,3-F-Ph),
CH2(2-pyridinyl),
CHp(3-pyridinyl),
CH2(4-pyridinyl),
CH2(1-oxidopyridin-2-yl),
CH2(1-oxidopyridin-3-yl),
CH2(1H-pyrazol-1-yl),
CH2(2-F,6-F-Ph), and
CH2CF3; and

R8 and R? are hydrogen.

16.  The compound of Claim 15 wherein RS is hydrogen.

17.  The compound of Claim 15 which is selected from the group consisting of
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\'y N~ 2 NRL Ib
5-F CH2-cPr H 2-F,
WQ@2004/08169 5-F Me cPr
5-F Me CH2CH2OH 2-F,

RBR4ARL 2-F 5FMH 2-F 4-F,
4 2-F, 5-F Me Et

2-F, 4-F, 5-F Et me 2-F, 5-FEt M 2-F, 4-F, 5°F
CH2OH Me 2-F CH2Ph ne 3-F, 4-F CH2Ph me 2-F, 4-F,
5-F CH2OCH2Ph Me 2-F, 4-F, 5-F Et H 2-F, 4-F, 5-F

CH2Ph H 3-F, 4-F CH2Ph H 2-F, 5-F CH(AcOCF3- H Ph)
2-F, 4-F, 5-F CH2(3-OCF3- H Ph) 2-F, ﬁ: B 5-F
CH2CH(CH3) 2 Me - 70 WD 2004/ 037169 US2003/ 032222
F, 4-F, 5-F 2-F,5-F H H

F, 4-F, 5[

2-
2- ) )

F
F
NH, O Me - o
N/\ﬁ%
F ‘\J
F
NH2 O O
E T\w//NMe
and
F
F
NH, O o]
N

)\//NH
F Me

5  or a pharmaceutically acceptable salt thereof.

18.  The compound of Claim 15 of structural formula Ib selected from the

group consisting of
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2-F, 4-F, 5-F CH2(2-d-Ph) H 2-F, 4-F, 5-F CH2(2-CH3-
H Ph) 2-F, 4-F, 5-F CH2(2-CH3,5- H CH3-Ph) 2-F,

W@ 2004/05719 M2 CHVe2 2-F, 4-F, 5-F CH2(2- Ph- Ph)P¢t/UR2003/032222
4-F, 5-F CH2(2-F,5-F- HPh) 2-F, 4-F, 5-F CH2(2-F-Ph)
H 2-F, 4-F, 5-F Me CH2CF3 2-F, 4-F, 5-F CH2(2-F, 3-F-
HPh) 2-F 4-F, 5-F CH2(3-pyridyl) H2-F, 4-F, 5-F
CH2(2-F-Ph) CH2CH2CH3 2-F, 4-F, 5-F CH2(4-pyridyl) H
2-F, 4-F, 5-F CH2(23F-Ph) Me 2-F, 4-F, 5-F
CH2( 2- pyri dyl ) o 4-F, 5-F (2-F,6-F- H Ph)

2-F, 4-F, 5-F C ar freceugi cal ly

accept abl e salt % . . ph uti cal
conmposition whic npri-ses copound of Claim1 and
a pharmaceutically %\ccept able cafrierN-SR171 WO
2004/ 037169 PCT/ US2003/ 03g222 2 met hod for

i nhi biting di peptl dyI peptl dase- |V enzyme activity in

a manmmal i neeo3rner of —whigh—cor
administration 8 the mammaRlof an ef fe®ive [amount
of a conpound aim 1. 5 217 Ajmethod_fortjreating
di abetes i|n Zgéar?% iln neeMet her eof whitth conpri ses
t he adm ni|stq at the ml of a therapeutically
effective arriog )% ngglgnga Caiml.
2-F, 4-F, S-F Me Me
2-F, 5-F Me Et
2-F, 4-F, 5-F Me cPr
2-F, 5-F Me CH,CO,Me
2-F, 4-F, 5-F Me CH,CH,0OH
2-F, 4-F, 5-F Me CH,CH,0CH,
C6H5
2-F, 4-F, 5-F Et Me
2-F, 5-F Et Me
2-F, 4-F, 5-F CH,0OH Me
2-F CH,Ph Me
3-F, 4-F CH,Ph Me
2-F,4-F, 5-F CH,OCH,Ph Me
2-F, 4-F, 5-F Et H
2-F, 4-F, 5-F CH,Ph H
3-F, 4-F CH,Ph H
2-F, 5-F CH,(4-OCFs- H
Ph)
2-F,4-F,5-F | CHy(3-OCF;- H
Ph)
2-F,4-F, 5-F | CH,CH(CH;), Me
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22. A nmethod for treating non-insulin dependent (Type

2) diabetes in a 10 manmal
W@/ des the admnistration to the nanmal

t her apeuti

cally

in need thereof which
of PEI/US2003/032222
ef fective amobunt of a conmpound of

Caim1l. 23. A nethod for treating hyperglycema in a

manmal

in need thereof which
adm nistration to the nmanmal

conprises the
of a therapeutically

ef f ecti ve—ampunt—ot—a-—conpound—ib—of—Ccatm1t; 24. A
net hod fof 24FedtH, 67 opesHi(§-Ghy,5 rammalHin negd
t hereof wnhich conprisgses (E}hePlﬁdm ni stration tp the
manmal of Fa—t+herapeuttcatty—erfectve—anount—pf a
conmpound | of Z}%ﬁiﬁil 20 251 A method fBr treating one
or nore | [prd—<isorde SEIELLEO romtiie group of
dysl i pi defr %F A& | pﬂ@b Fs-RYbertri gilyceri den a,
hyper chol esterof emnia, | Tow H high DL 1h a
mamal i n| nédd4therof (3#hé%ﬂp i ses ¥he
adm ni str at i ] t hergpeuti cal ly
effective a?r'%ﬁfﬁ)éf a gg%:;g}ﬁﬁgbf d ai rﬁl. 25{26. A
method for treating in a nBral _in need thereopf one or
nore condijt ect br ¢ groug consisting of
(1) hyper;I?gg?'rlﬁei%elL (ﬁqﬂ/(ﬁﬂko ¢ tol efance, |(3)
insulin fesistance, (4) Qﬂsghkv (5) lipid disorders,
(6) dysli pi Qefmﬁ:, 5_(17) hypenid pi demi a, cfle,
hypertri gllyceri dem (9) hyperchol ester ol ema, (10)
| ow HDL | (>VQ|.I$,4I€51])' 1|(gH (Lgtpth Pevel s, (H2) 30
at her oscl ér_o&_s_a S °-2=q"ﬂ! ae; (1°) vaseuhar
restenosi $, 2(A4)F, |5|LF| { aOBe(bBS- syndr oHe, (15%)
i nfl ammat ory bomel _di sease, 5nc|ud|ng Crohn' s |di sease
and ul cer ative—eotti+5; Ilu; othet —Af-armmrat ory
condi ti ong, Z(H.ﬂ)-F daﬁcr e@in@ E;Ph)18) abdBni nal |obesity,
(19) neur enerative disease, (20) _retinopat hy,
(21) nephno %Hylf XB2) neuMdpat hy,| (28H2Endr one” X,
(24) ovarifan _nhyperandgr | pQlycys ovari an
syndr one), %@401?’?56? dli &%@f?‘é\‘here i nﬁtjl in
resistance is -72 WO 2004/ @jy169 RBCT/ US2003/ 032222 a
component, r he t hod . ri sesq he
adninistratﬁgﬁéggﬂ%ﬁ égﬁﬁgmygggﬁgrapeu ically
effective f Q& 7. The

g C
pharnaceutlc ’ COHDOSIt?%%XyEQP ' (%gﬁ?%r?%er
conpri si ng 5.p rmﬁz(@g%aypral acy ve
i ngr edi ent|s qpl Pc‘t pd flromthée grodp consisting of: (a)
a second di pept4-Hy3-FpeptCHiAsE- }PIM i(nhi biner ; (t) an
i nsul | n SEHCI fl Zer CQ| or\f ar*l f rom f he gr f\llp CGFSI Stl ng
of a PPARy agBn-Bi3-Fa (EHAR(@nd)/Y)(err) #ual adonist, a
PPARa agoni-st—a—bigugntde—and—a-protein lyILSine
phosphat ase-2B 4-F, 5-F CH,(2-F,6-F- H

Ph)
2-F, 4-F, 5-F CH,CF; H

or a pharmaceutically acceptable salt thereof.

19.
and a pharmaceutically acceptable carrier.

A pharmaceutical composition which comprises a compound of Claim 1
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inhibitor; 10 (c) an insulin or insulin mnetic; (d) a

sul fonylurea or other insulin secretagogue; (e) an
w@2@kosTs? dase i nhibitor; (f) a glucagon recepPGr/US2003/032222

antagonist; (g) GP-1, a G P-1 mnetic, or a GP-1

receptor agonist; 15 (h) P, a GP mnetic, or a GP

receptor agonist; (i) PACAP, a PACAP mnetic, or a

PACAP receptor agonist; (j) a cholesterol |owering

h
L A
mammalrin geediherechw ecdafcom(pme)s thpARaimgmtios tg theammEARzhyeffective

carad cﬁ%}h@bfci Xin)1 1 nhi bitor of chol esterol
amounabsorptl on, (w%) acyl CoA: chol esterol 20

acyl transferase i nhibi tor, and (viii) anti-oxidant;
(k) a2RPARS, a@tadgbs trdalihg AnbaRS urpka Bithinyal GORRAURSHeof Which

compngeﬁttb (ﬁtfq éslrtg{q.ﬁ?lbfcytﬂgt ! ansgiort ki I 3 Iw%If,y effect1$e gmount of a compound

of Claimnk.i hypert ensi ve agent. 28 The phar maceut i cal
conposi tion of Caim 27 wherein the PPARaly dual
agoni st is KRP-297. 30 29. A nethod of treating
di abet@s i i methRiel tréating aev-indvlin dopendemyiiTyes Pgliabetes in a

mammﬂdﬁ‘n@écﬁﬂléfebf‘@hfcﬁ CBH@HQ&WH@ bdlﬁltﬁﬁl%'h@ﬁ &hk Qﬁc{nln}ial of a therapeutically
ctive anpu ?co ound of Caiml
effecuv&?l‘ﬁﬂ“ﬁ&?f%‘f?wqqﬁ‘dtoﬁg WA&E/ y dual agoni st KRP 297. -73

23. A method for treating hyperglycemia in a mammal in need thereof which
comprises the administration to the mammal of a therapeutically effective amount of a compound
of Claim 1.

24. A method for treating obesity in a mammal in need thereof which
comprises the administration to the mammal of a therapeutically effective amount of a compound
of Claim 1.

25. A method for treating one or more lipid disorders selected from the group
of dyslipidemia, hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, low HDL and high
LDL in a mammal in need thereof which comprises the administration to the mammal of a
therapeutically effective amount of a compound of Claim 1.

26. A method for treating in a mammal in need thereof one or more conditions
selected from the group consisting of (1) hyperglycemia, (2) low glucose tolerance, (3) insulin
resistance, (4) obesity, (5) lipid disorders, (6) dyslipidemia, (7) hyperlipidemia, (8)
hypertriglyceridemia, (9) hypercholesterolemia, (10) low HDL levels, (11) high LDL levels, (12)
atherosclerosis and its sequelae, (13) vascular restenosis, (14) irritable bowel syndrome, (15)
inflammatory bowel disease, including Crohn’s disease and ulcerative colitis, (16) other
inflammatory conditions, (17) pancreatitis, (18) abdominal obesity, (19) neurodegenerative
disease, (20) retinopathy, (21) nephropathy, (22) neuropathy, (23) Syndrome X, (24) ovarian
hyperandrogenism (polycystic ovarian syndrome), and other disorders where insulin resistance is
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a component, wherein the method comprises the administration to the mammal a therapeutically

effective amount of a compound of Claim 1.

27.  The pharmaceutical composition of Claim 19 further comprising one or

more additional active ingredients selected from the group consisting of:

(a) a second dipeptidyl peptidase IV inhibitor;

(b) an insulin sensitizer selected from the group consisting of a PPARY agonist, a

PPARo/y dual agonist, a PPAR agonist, a biguanide, and a protein tyrosine phosphatase-1B

inhibitor;

(c) an insulin or insulin mimetic;

(d) a sulfonylurea or other insulin secretagogue;

(e) an o-glucosidase inhibitor;

(f) a glucagon receptor antagonist;

(g) GLP-1, a GLP-1 mimetic, or a GLP-1 receptor agonist;

(h) GIP, a GIP mimetic, or a GIP receptor agonist;

(i) PACAP, a PACAP mimetic, or a PACAP receptor agonist;

(j) a cholesterol lowering agent such as (i) HMG-CoA reductase inhibitor, (ii)

sequestrant, (iii) nicotinyl alcohol, nicotinic acid or a salt thereof, (iv) PPAR agonist, (v)
PPARo/y dual agonist, (vi) inhibitor of cholesterol absorption, (vii) acyl CoA:cholesterol
acyltransferase inhibitor, and (viii) anti-oxidant;

(k) a PPARS agonist;
(1) an antiobesity compound,
(m) an ileal bile acid transporter inhibitor;

(n) an anti-inflammatory agent; and

" (0) an antihypertensive agent.

28.  The pharmaceutical composition of Claim 27 wherein the PPARo/y dual

agonist is KRP-297.

29. A method of treating diabetes in a mammal in need thereof comprising

administering to the mammal a therapeutically effective amount of a compound of Claim 1 in
combination with the PPARo/y dual agonist KRP-297.
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