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WD 2004/ 037169 PCT/ US2003/ 032222 BETA- AM NO
HETEROCYCLI C DI PEPTI DYL PEPTI DASE | NHI BI TORS FOR THE
TREATMENT OR PREVENTI ON OF DI ABETES 5 BACKGROUND G:

WO%@E()%]WEml ON Di abetes refers to a di sease groc
&% frommultiple causative factors ah os2003/032222

characterized by elevated | evels of plasna gI ucose or
hypergl ycemia in the fasting state or after

adm ni stration of glucose during an oral glucose

tol erance test. Persistent or uncontrolled
hyperglycemi a is associated with i ncreased and

i | |
BETAT]I%{E? UTER tngltDSIPI S agg{)ff:l ag ‘é ]f:i gl::ég\gtﬁgliyifg%
gﬁ"r(i{gp @%NT@%Q%PH%B% of the I [ pi d, lipoprotein

and apol i poprotein metabolismand other netabolic and
BACK @ﬁ%gy Therefore patients with Type 2
i abet es%n}gq us are at especially increased risk of
macr Biﬁégtémeéﬂfs togriiseptecrevesigict Vealrfrapp mpltipleataiioiss factors and
characteiift@ by eleddeCRVAN S ﬂas'?rﬁ@ldcoﬁ' or GRS lyc%ﬁﬁ Dt8he ﬁﬁz{dg@ﬁ@cﬁl lafter
ne

sease, erte;t3| on, I opat

adminisQB3F 8 Hcosd SRR oral KRG Fring st st Foispetinlied a
hyperglygsnia srassoolatedfwithl incressed hmh’;md:tm insorbidlitypand nietafBOI0fem

abnormaP&lfcdsy Hﬁﬁéo@ﬁs?ih Erhsﬂcﬁte‘a (%g%thr‘ysanp m%&e%}w Ll{ BeetA28ns of the

li i ni cal manag enment an
pid, lipggspteinaad PO BIcR: reet@wélsrg@ﬁ%etam yetphobio grd heseppuamyi digfase.
‘Thereforel patieats &8th Type 2 Wih@etds sleliihe bRt es@écxallyﬁﬁéﬂeds@d BaRERBAYascular

and nucrgvag&?atr%ﬁmﬁﬂaklhﬁsuﬁwﬁl nﬁe COro a%I en(%ﬁﬂ? a‘.f%é) C,gilelﬂlgl"é?g%%asglrﬂar
disease, yppransign,nsphropathy, pporthyi aidattgopatby. Huméfores thémpeutical

control ofl IR Bhthediiagiv %ﬁ&m@ﬁbéﬁsﬁﬂhﬁd g%eﬁ%sm'\%e criRhhy iﬂ{r'p%rtﬁﬁttuﬂﬂe

evels th are e san¥ even

insul i
ctinical r%ﬂ“%%?&%@@“@%%%@tﬂpql@ﬂﬁ%%h%et i ¢ subjects; however,
t hesBrepatre o genhaile redegnided feths af diabdtat anGpe { diabdies, or

msulm-déﬂéﬁ&h'nt Hlabc?és' rﬁ%ﬂuﬁ&e tﬂr?% f faa‘?@ﬁtrs ?n dgéeLiftff | TiC rl? ui% ﬂ:éésjhonnone

Ismint nsu senS|

which fegoﬁﬁt%“rg?ucaft‘euq%é‘&qﬂe In {ypg 2 iabgies. ecnopinselin dopendent, diabetys pieBitus

(NIDDMp |patsores dfRs ﬂihﬂ*d’plésﬁ)éﬁhﬁllm M&talls a8 YRlBe o@év%n elevated compared
verco e. pronounced insulin

o nondlab&ﬁ:%%]a nc %%'5 M RETPPHR nE&Yesqegﬁlf,’Bedi ICHEHOCH P hafmsiiR due

stimulatingefigctdinglyrossand lipidrbetabolifmiimtha nam inedinpesitve tssttes, twhich

are muscle QWer blféisddic];ioﬁe ﬁ@ﬁ&?&ﬂ&h@ﬁlﬁbﬁia‘]ﬁbuﬂﬁ ﬁe%‘éllg &Iﬂf&telévﬁteﬁl Qe YEL

cnsuffici Qf 4o This Fesistance to ins responsi veness
16PLQ QY Freome, the Rryppynced Msylin RYSANCA acti vati on of gl ucose
upt dieinessistimte BmoprinAilphirgea dininiBhsicluenbansk msuhn receptors

buttoa pb{i AAGHY ?Jc%tbmﬁqﬂe%derf&ij ey h&r}ef; %ndgllrs]g)g ”ifpg fqls%ﬁn?eﬁg frﬁghn

t1ssue an Foduct
responsivepespiesuligan lﬂ’%fﬁﬁkﬁﬁ ipgihin @Ctt"la@@'t qfehicosefuptakeyqxidagion and storage

in muscledind RetemateWsulih rd@?ééﬁom&ﬁhp%gﬁlﬁ Q‘%iitqﬁatd@ﬁisﬁé‘ bl B! g}ﬁcoée
xe recognized |imtations. Wil
pmducmqﬁg%s%%ﬁ&i "E 6% and reductions in dietary intake of
C aI ditie @Sallnbleltremmﬁorctgicl 2ydidbefes.ovidclt ese dotahedged substantially
in many ye&¥! dia{'é &Bognfz@ﬁmﬂnﬂ Whtllg Rﬁ}ﬁica.l exef ?s@taﬂaa@d}lé Vlt%;qi/eégy

-entre ent ar

intake of Eicg %’&‘i a@l%%‘y H@Bﬁ%fa% dliabstic C@%@% avmgha@f:e Widothes
treatmentdoveryapavr bepahsegl vl iérshal sedontay Bleaiglicé ald extals @S| ng

consumpﬁcﬁ sBéc"i‘a?[f}Bof foods containing high amounts of saturated fat. Increasing the plasma
level of insulin by administration of sulfonylureas (e.g. tolbutamide and glipizide) or meglitinide,
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35 level of insulin by adm nistration of sul fohyl ur eas
(e.g. tolbutam de and glipizide) or neglitinide, -1
WO 2004/ 037169 PCT/ US2003/ 032222 which stinul ate the

WO ar}creatlc (3-cells to secrete nore insulij T and/ or by
84 on of insulin when sul fonyl ureas %‘f rosans0sz222

meglitinide becone ineffective, can result in insulin
concentrations high enough to stinulate the very
insulin-resistant tissues. However, dangerously | ow

| evel s of plasma glucose can result from

which sti %E ﬂﬂb ﬁﬁr{céktaﬁ@@—c@ﬁs foR8d#btk FhoRs 1nbm§1u£ﬂdrbr b?ﬁt‘@txangdguﬁﬁm

| ur, ea itinide
when sl Y ST e AT ave T ReB cbRSh AR i
enough to pirasiam then:myl msuthr@m&inBtlssaﬂ!s dbooever, dﬂneﬁrbmsbdaml@@b Of

plasma glucgs%rc%?feguﬁ ﬂér# Hmfsgﬂt?(? o de\hd¥n B?ﬁkﬂl&'s@&eth gﬁé&"(ﬁllfonylureas

r cem a. }—&e ﬁl V\ﬁl ’
or meglitinide) pudian @@reas‘@ﬁéqyp f,;@pqq 1B FREISHRRES e e fhe eg gbﬁ 1plasma insulin
levels can b%} | 'The aﬁi@&# 1§crad'$d imaliseadidivier edulting ieinhaoromectionad

hyperglyceﬁ)?lg sf(':[P‘I”%Vgﬂ tlfe t}vo %?% ?%g?l%gﬁ 1:fu% z{&il'?ne@fggmg Iscézg gﬂdgga lactic
acidosis anfhewsgpialdizathen ddet{ormin hag fayen sigle Fﬁ‘l‘rcéﬁzt Rhepfarsin &n@sé’%té%)
Pfes"”b"‘dqéfe‘gﬁ{f,@;'%@f}* grppgjgtzl dapdscri bed class of conpounds wth
i st Blon s > tayoie AU e e SR Eribed
class of co&ﬁﬂﬁmdslwthtpjatemml mrsaﬂiehcrahng/manseaympmspé g@e Ridiabetes. | Fhese
agents sub§§¥t?zfllg lmcre%gy 1@11{1 vﬁ}r B mbyeRe 11361'%@51%(@@ ti§sA 1l debdr@l 1 N

re Ct 1 on sna
animal mddo f 507 CighiienTSBIAEAMBRAIGE COP R COTSROTYABGTS EEH o
plasma 1evEtsa>f@1ucb@mms& defidiendd of hypoglgeiniay Thb glitazdoet thet aae aurrently

marketed ?,rg 8£| Ss of?lgﬁ}'&%%s Bk %f%ﬁé%ﬁ'{% ?ﬁﬁl%tlec%%&%tt& éPﬁ‘&IU H@ﬁlﬁl‘ﬁg the

PPAR—ga@BARi@mWEPA@@amm agenigye rﬁaeaml}y brdipyed %Hﬁ W%@b% for the
improved Erﬁﬁlﬁ’rpé'éﬁélmlzgtéérp&attlp@bsefvt%h) g@ﬁ’i ﬁﬂat g;i?aibﬁds n NSﬁé@HAgIP%%aistsalmt
aro being agjefas RPARE! APOIIGUPHES FE GBS GG VO BREE BF Colan e
subtype, ok h céthbibgiior of thee, agidn mahg casés 4ri cheatiqalhiy ﬂlf@mmﬁomrﬂlfd elta
ghtazoncsz(u bt t¥1 dre %tltlﬁaﬁ)gﬁi? er e n eﬁt)ust %\Eese?fe%t@fﬂjg iQer TRt ﬁ&@s

em ca rom gl 7tazones
occurred \Fllﬂé%ﬂnwrcé malta@meazsmh #itrogHiagPss) . Serious side ef f ect s

(e. Q:ddinloﬂzﬂ &neﬂ@us shitteuling vy isesR€ Gi¢ ik tndet InhestigationoNewhe

azone as t r I It ds
blmheml‘g* ARPFoaches ﬂﬁ‘t ﬁ ns%%& g%ct%&] ?T %g%aéddlgﬁ%gst g%? i on.
include trédement lpdith aa]pbmcgkuatbsuhmmb@me §e £ hagqrbcpsg)/@dmn BRSNSt | y
phosPhatas@tiﬁ?ﬁPF?E*) still under devel opnent include

aca%g)g;nd\émﬁ{a%?l ?W%t#cos g’ %ﬁ@ggﬂ'mmw

IV") enzyfol hRR-ald)uniiéi i vestigation as@ougs ahat dmy b atcfu irethe frvitentof diabgtes,
and parucgﬁgly ?@Q g%éab&&s S gcia lJAS9e WO 678532\ vPo8/19968. U S\'f’a)tent No.

i t
5939,5607Bidoce. Meds Chom, hett & I b s LR e, o
2745-2748 gfg*g(ls)}: 3%@ Hakefulhégs/@ ?1; %PIIV %Bﬁ%&ﬁsp 1nt$l?£ttréaﬁﬁeneﬁﬁmiﬂ Bdiddies is
en
A 15RO e
gastric intBbivey geptllklb (GIPLHEIR-1 laad GIP aré mGBiDmQ MH@@C’G@ %@) foogjfe
co:asn;u:l:lﬂ(%J Sﬁ{e tgfuggg Pfo\{uétﬂ)lﬂ RidsQfis ThiibiiBe of PRIV AL tofecreased

inactivation of the mcretms, and this in tum 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
. d i nactivates glucagon |ike peptide-1(G.P-1) and
“;‘;fcase leyelgf e ipgwin, txdvapta.gecp:slydam(ecmahcreﬁs%mlpz@&steﬁayﬂgrbg%
only when food Isebhdtgned TOP-8f u ood is consuned. The
inappropriafy AHLS! L3P UL Y %ﬁqﬁﬁg% 380 Bty 1S hatontin
Gpoglyoers . I@l:n?b Peieer BegecTiisls e leddra cxdesselydnwdlootiRagar
migk rghibition ofRE-IV hid thereford eMpRctb @BUbdrSish el ;
ool g L 0 L T
secretagogudy 00UCT 10N G "I'NSUTT n "Byt E°t 33neipted with e ysg/of insulin
BN Ani bition therefore results in an -2 increased |evel
of DBV unhibitgs ditohavAemanh .. singe the incretjns
inhibitors ha®é ﬁoﬁfe&gﬁﬁ@g{ g%e th ?o y Onpfl h%“@?f ?%‘%*5&18@ *{?Bfﬁ%uﬁtﬂ
New compo2n LY I Nt DI T0] SVEY Mt erreeiplyfor prilities pthasthan disbdtay el
OmPORs aprigedad sathat intpegpied BF-NadhRibithiTR s beTusil BS 1R g&a&ﬁﬁﬂt of

s ol ok St S i
nhibitors fo gﬂg%)é&togbfp%% fi’é‘g%t%g 15 fiscrpssed by R.hdutckenorBasOptm. hvédie

expe
Drugs, 12: SHEQ@BSMMK;/M@S s, Whal§ i B, & RS S 86081 £ Ct
(2003). associated with theml]se o? i nsu |gﬁ'@§t§br thlcl)ggt'u4g§TstS
DP-1V inhibitors al so have ot her therapeutic
utilities, as discussed herein. DP-IV inhibitors have
SUMMARY (3t THe BVENTIONJ extensively to date, especially for
utilities other than di abetes. New conpounds are
ede 0 that .| nmproved DP-I1V, inhibi s can be found
maﬁ?sg?SpF etﬁ?rF@éir‘??% & “AgP ttt"sp I ot enti al |y ot her
di seases and conditions HTh%thﬁna eutic potential of
DP-1V inhibitors for theZ2tpeat @f type 2 diabetes
i s di scussed by DAY ket 7 Orrin. Invest.
Drugs, 12: 87-100 (2003) and y_geqstyns, et al.,
in Exp. Opin. Ther. Patent ?35 : -5M0 (2003). 15
SUMVARY OF THE | NVENTI ON | n” gsf aspect, there is
provided a conpound of(jjhe fornula 1: NH1 0 R4 R8 N
0O A,~.~JL NNRO Re (I) or a pharmaceutically

or aghanpicbtiealBalcbeiMse OAt theyig Ghdleiptach n is
[ enyl substituted

cach AGERABSRALAY, 6.1, br 207 2, AT ISP
with one to ?Si’v’e’ ztubstituents; R is selected from

. the group. consisting of hydrogen, Cl-10 alkyl,
Ar is,phen iSHggtI“RSﬂd with enstofite RYiswhstiientsubst i t ut ed with one
to five
R1is 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, C}.¢ alkoxy,
carboxy, Ci-¢ alkyloxyearbonyl, and phenyl-C1.3 alkoxy, wherein alkoxy

1s unsubstituted or substituted with one to five halogens,
(CH2)n-aryl, wherein aryl is unsubstituted or substituted with one to five

substituents independently selected from halogen, CN, hydroxy, R2, OR2,

NHSOR2, NR28O9R2, SO2R2, CO2H, and Cl-¢ alkyloxycarbonyl,

(CH2)n-heteroaryl, wherein heteroaryl is unsubstituted or substituted with one to

three substituents independently selected from hydroxy, halogen, Cj-¢
alkyl, and C1.¢ alkoxy, wherein alkyl and alkoxy are unsubstituted or

substituted with one to five halogens,

(CH2)n-heterocyclyl, wherein heterocyelyl is unsubstituted or substituted with
one to three substituents independently selected from oxo, hydroxy,
halogen, C1.6 alkyl, and Ci.g 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,
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substituents independently sel ected from hal ogen,
hydr oxy, C 1-6 al koxy, carboxy, Cl-6
al kyl oxycarbonyl, and phenyl - Cl-3 al koxy, wherein

al kox is t] subst it ut with one to .
five Kal og(e:x'gf'S djnég ?‘?0%8’?‘8@%{‘ %@‘1 angﬁkmcy are unsubstituted
unsubst i t UPeHbEFUtEdvath ene tedivgihalpasns and fi ve

subst Wherekanyimethylerai€iie heaskinetomadn Rlosuhalbstered &Nubstitted
hy dr oxigh oR2to SR roupdHEMRIEA deitiyABERRA, frdth BRg e MRAdro:8) dnd C 4
Cl- 6 AN Y ORIGRAIEOEYIubsth it AN S EL SR atogtl! €1 N

heteroaryl is unsubstituted or substituted w'th one to
three.substituents independently selected from

eﬁ%ﬁg @{ﬂgmﬂé@@w sedepest I%AWW groyp gowsistmgaitk oxy,

wher é¥ftogeRy| and al koxy are unsubstituted or
substalogemd with one to five hal ogens,

(CH2xpadeet er ocycl yl, wherein heterocyclyl is

unsuh§aﬂ°§¢ ted or substituted with one to three

subsQitgIfkyE uhfdeRQRsHshistR 08 Wi bdet8 Fv@tBlogBYdr OXY, -
hal o@gLy alfedzy vakiBstitut@ek s@bstﬁuéld‘%ﬁm\;one%%{x%' 16Eehy!

and adrbexy, are unsubstituted or substituted w one
to falkexymakagehs, (CH2)n-C3_6 cycloal kyl, wherein
cyclaaltloyl is unsubstituted or substituted with one
to tN}E{é’l,subst ituents independently selected from

hal ogp@r2hydroxy, -3 - --- ---------- ------ - C1 6
al k @1’?%2(: 1 al koxy, wherein al kyl and al koxy are
unsy {E,IE.@U 2d or substituted with one to five

hal dY& §@23 d wherein any nethyl ene (CH2) carbon atom
in Rﬂ'HCQRﬁ;substituted or substituted wth one to two
gr ouypRZCorEpendent | y sel ected from hal ogen, hydroxy,
and Ng¥é¢O,R2kyl unsubstituted or substituted with one
to fy Todgkogens; each R3 is independently sel ected
fro 6%? FFoup consisting of hydrogen, hal ogen,
cya§,@2 droxy, Cl1_6 alkyl, unsubstituted or
sub&H2Nf2d with one to five hal ogens, Cl_6 al koxy,
uns $O9INHRE#¢.eador substituted with one to five

hal sg§m2R2;ar boxy, al koxycarbonyl, am no,

each 32 is irfdependcnﬂy C1-6 alkyl, unsubstituted or substituted with one to five
substituents independently selected from halogen, CO,H, and C1-6 alkyloxycarbonyl:

R# and RS are independently selected from the group consisting of:
hydrogen,
cyano,
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NHR2, NR2R2, NHSC2R2, NR2S02R2, NHCOR2, NR2COR2,
NHCO2R2, NR2CO2R2, SO2R2, S02NH2, SO02NHR2, and
S2NR2R2; each R2 is independently C 1-6 al kyl,
unsubstituted or substituted with one to five
substituents independently sel ected from hal ogen,

Cl 6 al kyl oxycarbonyl; R4 and RS are

CO2H

. oz — e

i nde ted fromthe group consisting of.
hydr REJ ea%&@%gﬁ:ﬂb% £

2 car box .. Cl-6 al kyl oxycarbonyl,
Cl-1 "ﬂQ)‘?FK,}X’L}Wg t?ﬁ%wb%vmge@mh oA %cﬁmyaubstémegts

to.five suBdencpdentyselackddinmbelegty hydiaxyt €¢-¢ alkany, carboxy,
hal ogen, Hyb6ekyloxatadonyk end pheat-ixyalkoBi, vwherein alkoxy is
al kyl oxy c amgaliyitute @BOs bR -Wat Snd al:ﬁ&' gein
al KOXGH,9n-atyl Wil 166 u b SR dr W 6ielled Wit Ghe's8 five
five hal 0%89?:&%“%@5@?@@ cted o Whloder, hydroxy, C1.6 alkyl
unsub_stlt%%lg 10F , RUDSTI L UL \Nlé Eﬁ:@ R OXY, s
Subst i t uekta Gln %%gwmﬁf?n 2L end lpry ierpsulpsited or
hydr oxy,  €40situegmith ong teitivs hdlogensoxy, wherein al kyl
and @Fé&kwhfaﬁf@aMMﬁntthw is ussistifuted @dubktthtedrneith one to
to five hikregahstiue@sidophedentlpaeirticd WoRt Bydioxy, halogen, C1-¢
het er oar y&lkiyk anth €y b alkbxst, &fhettin G185 had a{ksg Welihe@WFitdid or
thr ce SUDStiRal i BRERERIEIAbese! ectod T om
e AR
substit ut g’gy taithige sphstituents indepeadeybraelected from oxo, hydroxy,
( CH2) n- heltadogspy €114 alkywihandC n.gradt @y esetein alks! and alkoxy are
unsubst i tutisebetivited BP§Ibstitbtvith bhe to five halogens,
(CH2)p-C3.6 cycloalkyl, wherein cycloalkyl is unsubstituted or substituted with
one to three substituents independently selected from halogen, hydroxy,
C 1-6 alkyl, and Cy.¢ alkoxy, wherein alkyl and alkoxy are unsubstituted
or substituted with one to five halogens,
(CH2)nCONRGR7, wherein RS and R7 are independently selected from the
group consisting of hydrogen, tetrazolyl, thiazolyl, (CH2)n-phenyl,
(CH2)n-C3-6 cycloalkyl, and C1.6 alkyl, wherein alky! is unsubstituted or
substituted with one to five halogens and wherein pheny! and cycloalkyl
are unsubstituted or substituted with one to five substituents independently
selected from halogen, hydroxy, Cj_g alkyl, and C1-6 alkoxy, wherein
alkyl and alkoxy are unsubstituted or substituted with one to five halogens;

or wherein RS 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 heterocyelic ring is unsubstituted or
substituted with one to five substituents independently selected from halogen,
hydroxy, Ci.¢ alkyl, and C1-6 alkoxy, wherein alky! and alkoxy are unsubstituted
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one to three substituents independently selected from

oxo, hydroxy, halogen, ClL 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-C3-6
cycl oal kyl, wherein cycloal kyl is unsubstituted or
substituted with one to three substituents

i ndependent|y sel ected from hal ogen, hydroxy, Cl1-6

al kyl, and Lﬁ-g al koxy, wherein al kyl and al koxy are

insUb S FERBHed githanese five helagens Radmhowed anyset ylene (CH2)
hal ogeaon @M imBONRERTs uaibseiuted dréubstiiu®@d vatieone to two groups

i ndepengpehdentyekrete drdm Hﬁbgé?ﬁ hygr'egg %nﬁg%%pﬂﬁ AnSbstituted or
%Elrz;) g%@gé&?@g%kgﬁg%%g@%én | ky?f1 Whor i al kyl

iﬁg unsubpstituted or substituted wwth one to five
g &rsars wachinderindenthelydrogancdbraych alibityl  ar e
unsubstituted or substituted with one to five
substituents independently selected from hal ogen,
hydroxy, Cl1 6 alkyl, and Cl1_6 al koxy, wherein alkyl
and al koxy are unsubstituted or substituted with one

to filie skehPLBES, thedd is PRATIRA Na Bﬁlaﬁﬂ%eﬁﬁcél%gﬁxgﬁﬁgio{ﬁum?ch comprises a
tE]&n h th { he,
het eﬁ%%l;dgl i Cm?llg 25"@5@@@' ; e\‘t}e %&H%qhtl%ga}rﬁcn orm 4

pyrrolidine, piperidine, piperazine, and norpholine;
and erein said heterocyclic ring is unsubstituted or
o Ubst PEARBLRRL {Ie58 PIogidd v Commpotind wditteis

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

al kyl, and Cl1_6 al Foxy, wherein al kyl and al koxy are
unsubstituted g3b gr substituted wigh, one to five

hal ogens; and whe ; aanﬂgtbyleﬂé (%}Q) carbon atom

in R4 or RGisu qtitugetl ¢r sabstMuted with one
to two groups i ndgPende SeheCt éd from hal ogen,
hydroxy, and Cl-4 al kyl unsubstijtutedyHr ‘substituted

with one to five hal ogens; and and R9 are each

i ndependently hydrogen or -6 alkyl. In a second

04 8 pagtmacehdealyi ssceptable ga6thareof,Phar maceut i cal

conposi tion which conprises a conpound of Claim1 and
a phagmageutical ly acceptable carrier. In a third
aspec&a’?)wg}aesp?cé JyPaEdeds cenmenmnd whtichcds: i s:  F CF3
NH2 OO NF 1 ,NH E o

F.

0r'a pharmacentically acceptable salt thereof,
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or a pharmaceutically acceptable salt thereof. J In a
fourth aspect, there is provided a conpound which is:
F F° NH2 OMe Olo~ NN ora pharnaceutically
acceptable salt thereof. -3c In a fifth aspect, there
Is provided a conpound which is: FNHZOM O / F
NNH or a pharmaceutically acceptable salt thereof. In
a sixth aspect, there is provided a conpound which is
: OCF3 FF~~ NH, OO F ~NH or a pharmaceutically
accept abl e balfifthtafeeebbre id PoRdSIGY B o PSRt ig,here IS
provi ded use of a conpound in accordance wWth ' Caiml
a nedi canment for use in the

di abetes in a mammual . Di scl osed
ich are inhibitors of the

O M- TV @ nhi bi tors")
and which are usefk ’t_mes prevention

of diseases in whichlthe™>di pepti diN pcpy,jdase- TV
enzynme i s involved, puch as diabé{:iﬂ9 particularly
type 2 diabetes. Al so disclosed heret+r are 20

phar maceuti cal conpositions conprising these conpounds
& @ Rhnemacsatiofllyt RREFMbAIARPMGESs and conpositions in
the prevention or treatnent of Such diseases in which
the dipeptidyl peptidase-TV enzyne is involved. 3d WO

2004/ 037169 PCT/ ES29@834Pe2 28 is provided a compound which is :

in the manufacture o
treatnment of Type 2
herein are conpound
di peptidyl peptidg

OCF,

or a pharmaceutically acceptable salt thereof,

- In aseventh aspect, there is bmvided use ofa compound in accordance
with Claim 1 in the manufacture of a medicament for use in the treatment of Type 2 diabetes

in a mamtnal.

. Disclosed herein are compounds which are inhibitors of the dipeptidyl
peptidase-TV enzyme ("DP-TV inhibitors") and which are useful in the treatment or
prevention of diseases in which the dipeptidyl peptidase-TV enzyme is involved, such as
diabetes and particularly type 2 diabetes. Also disclosed hercin are
pharmaceutical compositions comprising these compounds and the use of these

compounds and compositions in the prevention or treatment of such diseases in which the

dipeptidyl peptidase-TV enzyme is involved.
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present
invention relates to hexahydrodi azepi none conpounds
useful as inhibitors of dipeptidyl peptidase-IV.
Conpounds of the present invention are described b

WO%“P‘P'T’E’E%“BraI formula |: NHZ OR4 Rs O N sPGI/{§2ps/03
(I') or a pharmaceutically acceptable salt thereof;
wherein each n is independently O, 1, or 2; Ar is
phenyl substituted with one to five R3 substituents;
10 R1L is selected fromthe group consisting of

DETAEEQG)EWPTDNGBTMNBI\WIBNQ n al kyl is unsubstituted

t. substituents
i nde ﬁgéste 1{?\%36 e a%E‘ ?Qfﬁe ﬁl{;qu}(q%b SEEHIDOg GOPRQApds yspfug as
inhibitors ¥ l@&@yﬂdsé am’éw-wcﬁo@pm@da ok e m@;@a niyoriph arcadegbribed by
structuralfbemid 1:C1- 3 al koxy, wherein al koxy is unsubstituted or

substituted with one to five hal ogens, (CH2)n-aryl,
wherein aryl is unsq@qtléutﬁd @r substituted with one

to five substityents epe ly selected from

hal ogen, CN, h HSO2R2, NR2SO2R2,
S02R2, CO2H, and C1- 6 al k oxyq@.r_ﬁonyl 20

(CH2) n-heteroaryl, whergb roaryl is unsubstituted

or substituted with one tRY t ree substituents
i ndependent |y sel ecllled from hydroxy, hal ogen, Cl-6
al kyl, and -6 al koxy, wherein al kyl and al koxy are

or aphanﬂib‘éttﬁlﬁly hoebablOtaliIhtdsdti Wargd Wi th one to five

( n- heterocyclyl wherei n heterocyclyl is
eadqmml?ﬁﬁ?ﬁ‘i?’lﬁygtga% substituted with one to 25 three
substituents independently sel ected from oxo, hydroxy,

AxlspheﬁWEﬂﬁﬁﬂted%ﬂ&n@{Me’R3 Qpdirteht® al koxy, wherein al kyl
and al koxy are unsubstitute 6r substituted wth one

to five hal ogens, (CH2)n-C3-6 cycloal kyl, wherein
Rlis selectpd froml they broiysconsistilgsifi t ut ed or substi tut ed with one to
hlﬁﬂ{ggl? subst | tuents i ndependently selected from '

n dr ox Cl-6, al kyl, and -4
Ci-10 g]ﬂ}% wh al?( Iy1$ unsubstituted c)J/r 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,

(CHR)y-aryl, wherein aryl is unsubstituted or substituted with one to five substituents
independently selected from halogen, CN, hydroxy, R2, ORZ, NHSO,R2,
NRZSO9R2, SO9R2, CO2H, and C] ¢ alkyloxycarbonyl,

(CH2)p-heteroaryl, wherein heteroary! 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 fo five
halogens,

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

(CH2)n-C3-6 cycloalkyl, wherein cycloalkyl is unsubstituted or substituted with one to
three substituents independently selected from halogen, hydroxy, Ci.¢ atkyl, and

-h -
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WD 2004/ 037169 PCT/tJS2003/ 032222 Cl-6 al koxy,
wherei n al kyl and al koxy are unsubstituted or
substituted with one to five hal ogens; and wherein
anX net hyl ene (CH2) carbon atomin Rl is unsubstituted
WO TSt it uted With one to two groups i nBePEFEEEI2
sel ected from hal ogen, hydroxy, and Cl-4 al kyl 5
unsubstituted or substituted with one to five
hal ogens; each R3 is independently selected fromthe
group consisting of hydrogen, hal ogen, 10 cyano,
hy drc Xy alkoxyl wherdinlaklyl andABRS brie indudeticaled SHRBEtihtsd Rth one
with gne to five_ halogens, Cl 6 al koxy, unsubstituted
or dtB¥ehaleseBd @i th one to five hal ogens, carboxy, 15
wizirdio ayycaetbylend (CHoherrbrm, atorhiRRL is unRRRENted NHSDRRREd Rh one

to NS indepbhetiR? Bé‘zc?ﬁ??aj l’n\'ﬁig@% and 25

°soz%§§§2'§oefw_|2, sz%efﬁH T BoRsme (T, R s

unshtiiytaddbe sulistitued vathamng id fivelhalogernst i t ut ed or substi t ut ed
with one to five substituents independently

.sel.ected-frqom ogen, CO8, and -6 al kyl oxycar bonyl ;
each R3 i dﬁ?ﬂgﬁyéeg@t?%?ﬂﬁ‘g@ﬁmeség@% ed fromthe group

hydmgei,sti ng of. hydrogen, -5
halogen,

cyano,

hydroxy,

C1-6 alkyl, unsubstituted or substituted with one to five halogens,
C}1-¢6 alkoxy, unsubstituted or substituted with one to five halogens,
carboxy,

alkoxycarbonyl,

amino,

NHRZ,

NR2R2,

NHSO7R2,

NR2S04R2,

NHCORZ2,

NR2COR2,

NHCO9RZ,

NR2CO,R2,

SO9R2,

SO2NED,

SOoNHRZ, and

SOsNR2ZR2;

30  each RZ is independently Cj_g alkyl, unsubstituted or substituted with one to five substituents

independently selected from halogen, COzH, and C1-¢ alkyloxycarbonyl;

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

hydrogen,
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WD 2004/ 037169 PCTI US2003/ 032222 cyano, car boxy,
Cl-6 al kyl oxycarbonyl, C1-10 al kyl, unsubstituted or
substituted with one to five substituents

I ndependently 5 selected from hal ogen, hydr ox Cl-6
WO 200 ﬂ(g@ car boxy, a%qmsz}fds/oszzzz

Cl1-6 al kyl oxycar bonyl ,
phenyl Cl- 3 al koxy, wherein al koxy is unsubst i tuted
or substituted with one to five hal ogens, (CH2)n-aryl,
wherein aryl is unsubstituted or substituted with one
to five substituents independently selected from
cyll, ogen, hydroxy, Cl-6 alkyl, and Cl-6 al koxy, 10
a@herel n al kyl and al koxy are unsubstituted or
tituted with one to five hal ogens,
Ci-criylasyeatepdar yl , wherein heteroaryl is unsubstituted
CR{o Sk siristibstiamedr sibsttrd twathtdne &efivesubsihichtsemiependently

I nd f I ad-6

al et ibpapbencfldidhy € R Slbpml® N0 | O ar e

uns Ghst ﬂkﬂ@e&arbﬂnﬂ,@néﬁ mmlr‘ém wkony. srisreialkony ds uﬂi‘ﬂvsﬂtuted

hal g g ﬁ:}é@ﬁmrbnta‘?otfﬁfe‘ﬁ%gé , Wherein het erocycl yl is
(BB T i poHE S b BASPR A A Sy

hal ﬂghpend@iﬂ}&ehbﬂ:@'ﬁpm halneenchmow oxyelkyhand €146 OKX/I

o PRl AR gR b o SR Bfonb Y e-"ﬂe

cychelapdyl is unsubstituted or substltut ed with one to
(CHh)Eeetauast, whereititteroare sansdatitiied oebubstitedd fwith one to three

hal g

he SRt ottt oo om @Ry o r g, nd Cig

s u bsﬂqoky;tvdﬂrm tlkyl andalkexy afd wsutistituteglon sybstitCra)witamReHe
6 and R7 are i ndependently sel ect ed fromthe

(Cﬁ% rhéeéergﬁ:ycfy?y St nlgeﬁ )ﬁji &&&lgﬁ.lt{lfgé r%ras%lgst ted Wﬁh ?ne to
C1- @hred mummgméepnn@huyselacedﬁnm:@t h)tdmredhaéqgen, C1 6 alkyl
su b%fuil bimd&{ e?ﬁﬁfjkh%& by BEERSinARHo MIRKIRIdA with

phenyl “ar are unsudbstituted or substituted
Wi t len®toefitechaiagens, subst i tuents independently sel ected

(CHWCH o@&@ Alkylwhere yycldalkybis uaddbytitnted oolsuBiitGedivitb rye to

wh

oo LB Eh Y R ORI P Cs gt
R6 &Ndb ﬁkom yhemiaraliyl ang alkesy meﬂma@étﬂufﬁtl ersubgitypd wib one
t hey, @gfg hed forma heterocyclic ring selected

fr m Er I n r n r n
SnCON herem an%ﬂ e}reﬁldeﬁ%ng entllygelec%ed f?one %1 azine,

(CHznCONROR
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 Cj.g alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted

with one to five halogens;

. or wherein R6 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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nmor phol i ne; and wherein said heterocyclic ring is
unsubstituted or substituted with one to five
substituents independently sel ected from hal ogen,
hydr oxy, Cl-6 alkyl, and Cl -6 35 al koxy, wherein al kyl
wogﬁgosg; oxy are unsubstituted or substitutBG/EAPROH
to five -6 WD 2004/037169 PCT/ 1JS2003/ 032222
hal ogens; and wherei n any nethyl ene (CH2) carbon atom
in R4 or R5 is unsubstituted or substituted with one
to two groups independently selected from hal ogen,
aiBgQﬁ afglm Sadtsnt atdrb! trERH 61 R 5d isdubétisitedlor
hthhsc’)gl%dew%g&?i ve ﬁgﬁgggﬁggyand 5 R8 and RO are each
subsiigiatpd it prg 5 tyy gioapsapdependenthsselacied from hplqgrp hydroxy, and
Ceaakgl umaistitfedton subsipd witione fo fivedalpgasemd i nventi on,
the carbon atom marked with an * has the R
onfiguration as depicted in formula la NH2 0 R4 R$
R8 and RApre'epehy indgpendenflyiydroge or Cr alkgh a) 10 wherein Ar, R,
R4, R5, R8, and RO are as defined herein. In a second

enmbodi nent. of the conpound f the present inventiagn
R il oacaTRhodkREY DT SARPORRE b thegHReP LR YR UG: DR GAPORERD

" marked witd la ¢ &as the RTonfyguaion hydbpited in féeiub Ial kyl |

unsubstituted or substituted with one to five
hal ogens, and Cl-6m{,¢}<®<y,R‘U substituted or

substituted wi tﬂ\w v gens. In a class of
t hi s enbodi nent’, 1s-Seipgct e fromthe group
consi sting of hydrogen, fljuoro,N—~g0 chloro, brono,
trifluoronethyl, and neRH a subclass of this
class, R3 is selected frol’ he group consi sting of
hydr ogen, fl uoro, ¥ chloro. In a third enmbodi nent of
t he compounds of the present invention, Rl is selected
wherein A RIRHBSgRYupd BB ki as téfirgd dbreinnydr ogen, 25 C1-6
al kyl ' | e ' : ituted
i t 1 3808 Epylint ot P pHRAREH o ikl nRIS,
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.

- Tn a class of this embodiment, R3 is selected from the group consisting of hydrogen, fluoro,

chloro, bromo, triffuoromethyl, 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)n-C3-6 cycloalkyl, wherein cycloalkyl is unsubstituted or substituted with one fo
three substituents independently selected from halogen, hydroxy, C1.6 alkyl, and
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i ndependently sel ected from hal ogen, hydroxy, C-6
al koxy, carboxy, Cl-6 al kyl oxycarbonyl, and
phenyl - Cl -3 al koxy, wherein al koxy is unsubstitut ed or
substituted with one to five hal ogens, 1)

WO 00433%P kyl , wherein cycloal kyl is unsubst]?Ct {Hsggps@?zzzz
substltuted with one to 30 three substituents
i ndependently sel ected from hal ogen, hydroxy, C -6
alkyl, and 7 WD 2004/037169 PCT/ US2003/ 032222 C1-6
al koxy, wherein alkyl and al koxy are unsubstituted or

subgi igtatkogdl Wﬂeielih SIRA and Akdiyaee hrahingans] oraustintedrvgthrone
any rret hyl ene (CH2) carbon atomin R is unsubstituted
or @ fyshrloggned®™di t h one to two groups independent]y

wheelneny egtifylene(GHE)egdon afoyndn &lyis unsneptitedspr gptp@yrutasl with one
to W%B@% 'n{dH{)é?ﬂerR%/ seliksd fr&rﬁthﬁl@géﬂ Hﬂr&@e ]f _ YRyl
ns. 1n a t o

I'ass of this enbodi men t he
unmbstpmtathd@Ubﬂltwtﬁbwﬁh eacdladive Relegfbon, R1 is sel ected
fromthe group consisting of hydrogen 10 A -4 al kyl,

2,2 r| f or 0 0X :
car Fse %ﬂ%ea&ﬁé%‘iﬂ“}f"’& B’e ec%%é Frrevtc?}thn,’ Rlis
selectcdﬁbﬁﬁh@/groug/@mhyﬁngcﬁnd cycl opropyl. In a subclass of
h}’&gf]k cl ass, Is selected fromthe group consisting
drogen 20 nmet hyl, tent-butyl, and cycl opropyl.
CII"hall fourth enbodi ment of the conmpounds of the present
2.1 nyEnRbicefhyl, R4 and RS are independently selected from

the r cansi sting of: hydrogen, C1-10 alkyl,
M%gtfof'?[ﬂ}&?or substituted with one to five

calsbumllqth%ent s independently 25 selected from hal ogen,
eggs, A -6 al koxy, carboxy, Cl-6 al kyl oxycarbonyl,

g%g’glgtw - Cl- 3 al koxy, wherein al koxy is

ed or substituted with one to five
beimrllaxgﬁhﬁ,arﬂCI—Q) n-aryl, wherein aryl is unsubstituted
cy%pr% _stituted wth one to five substituents

Tn a subclass of this class, R1 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-C}.3 alkoxy, wherein alkoxy is unsubstituted or substituted with one
to five halogens,

(CHR)p-aryl, wherein aryl is unsubstituted or substituted with one to five substituents
independently selected from halogen, hydroxy, C1-6 alkyl, and C16 alkoxy,
wherein alkyl and alkoxy are unsubstituted or substituted with one to five

halogens,
(CH)y-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 fo five
halogens,
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i ndependently sel ected from hal ogen, hydroxy, C-6

al kyl, and d -6 al koxy, 30 wherein al kyl and al koxy

are unsubstituted or substituted with one to five

hal ogens, (CH2)n-heteroaryl, wherein heteroaryl is

Woﬁpﬂgﬂ?ggs?itut ed or substituted with one to ¥ 003/032221
substituents independently selected from hydroxy,
hal ogen, C -6 alkyl, and Cl-6 al koxy, wherein al kyl
and al koxy are unsubstituted or substituted with one
to five 35 hal ogens, 8 WD 2004/037169

(CROT| 15205340383 hek Mgt ibaisabaieyel orsubstineedoiit ono o
eteroc ) S _unsubstitute r t
o dhratielspdBR@ny alib B o8y a Y Ehbeph ol €18,
hy d k€] -6 latkonyg evherefii alyl andkslkoxy agnensabitigited g gylstituted with
wher ei | kv agd al koxy are unsubstit-uted or
B e ftopd

bSPY five hal - C3- 6
(Eparimskyoiherern crisetis] % prpelrl fiubri b Lt poE 8
subsitred substiuantstindepadenidy selehted frosuiakigen, hgdiosy, C1-6 alkyl, and
i nd | f \ Ol
o kg6 Y. Yy Hy Cind o) ARLARE B OF St B one
uns wofitd Haldgens, or substituted with one to five
w}khiéiﬂ Wi%eth}\'l&@r(@ﬂg) st’;’a_‘i?/on{mﬁﬂilﬁﬂ rhe KGhidhsubstithod omxm;amtm
R4 or i's unsubstjtuted or . .substitu
witbori i B 5t Trdraesehile Er O o3 BB bt el R0
unByHIfiaed or abetitGed withadnk yd fivethalbghst i t ut ed or substituted

with one to five halogens. In a class of this
enbodi ment of the conpounds of the present inventi QA

i t fala classeof BBs embodiment phihe eenepoyndseaf dea reepent ipyaotipns it R

and RS ar® (AR Q& sSbd b6t thelPopyehisgmp of:C1- 6 al kyl ,
hy nsgqstltuted or substituted with one to five
‘ituents independently selected from _h%lyggcgn
81,

Chy dikyl ynsubstingechpregRsfitutedsyboug, to fye gIbglitReninip
and s%l@?&%/fr?rﬁ:gal%g@i, k ?{ny oNe gﬂdoﬁ)tr, ﬁh:kexy Ot 156 alkyloxycarbonyl,
unsu | 0] Su | \M 0] .
nar dgg Rens 5T o Al eyt uigha ik fped & sbdsfied with one

uns ypgid kaldgefs, or substituted with one to five
St ' | : f B
(%g'? %Q% %@f@@gﬁgﬁﬁﬁ&ﬁﬁﬁd of sRliRfasHn e had ents

i , and O -6 al kaxy, erejn al kyl
ol e kndgnti Selepied ioB AIogEh By ISP e A B b RS
10 fyinéfein RN AHE Mkoxl 4ot RasabdRRkaT o2 8iibatitutedaitEomR to five
heterparyl 1s unsubstituted or substituted with one to

t hr 889895, sybstituents independently sel ected from
(O pu-betsroaryls whepein hetgiroagyl ig yagebsti@ied ogfubgtituted 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.

-9-
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al koxy, wherein alkyl and al koxy are 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 substituents
WO ZNAEYMdent | y sel ected from hal ogen, hydr BXY/US3803{03g22

al kyl, and 30 Cl-6 al koxy, wherein al kyl and all coxy
are unsubstituted or substituted with one to five

hal ogens, and wherei n any nethyl ene (CH2) carbon atom
in R4 or R5 is unsubstituted or substituted wth one

to t % ghcae Bf thixdepe RIEAdIRS Seingdietdintly srdal fa@ethe group
consistinh%?-r oxy, and Cl-4 alkyl unsubstituted or substituted

Wi th one to five hal ogens. 35 -9 WD 2004/ 037169
hp&EPgewS2003/ 032222 I n a subclass of this class,. R4
cmygd RS are independently selected fromthe group
c%gﬁésti ng of: hydrogen, CH3, 5 CH2CH3, CH2CH(CH]) 2,

-¢ycl opropyl, CH2-cyclohexyl, CH2OCH2Ph, 10

GHa2BCEs2Ph, CH2(3- OCF3-Ph), CH2(4- OCF3- Ph),

o 15- CF3- Ph), 15 CH2(2-CF3-Ph), CH2(2-d -Ph),

%— g-gzph) , CH2(2-Me, 5-Me-Ph), CH2(2-Ph-Ph), 20

O8> F- Ph), CH2(2-F-Ph), ‘
CH2OCH,Ph,

CHpOH

CH7Ph,
CH2(3-OCF3-Ph),
CH2(4-OCF3-Ph),
CH»(3-CF3,5-CF3-Ph),
CH(2-CF3-Ph),
CH2(2-Cl-Ph),
CHo(2-Me-Ph),
CH2(2-Me,5-Me-Ph),
CHp(2-Ph-Ph),
CH(2-F,5-F-Ph),
CH2(2-F-Ph),
CH2(2-F,3-E-Ph),
CH(2-pyridinyl),
CH2(3-pyridinyl),
CH2(4-pyridinyl),
CHa(1-oxidopyridin-2-yl),
CHp(1-oxidopyridin-3-yl),
CHo(1H-pyrazol-1-yl),
CH2(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 -



5

10

15

20

25

30

35

CH2(2-F, 3-F-Ph), CH2(2-pyridinyl), CH2(3-pyridinyl),
25 CH2(4-pyridinyl), CH2(1-oxidopyridin-2-yl),
CH2( 1- oxi dopyri din-3-yl), CH2(1H pyrazol-1-yl),
2-F,6-F-Ph), and 30 CH2CF3. In a further subcl ass
WO%@‘”&W@ class, R5 is hydrogen. In a fifth? féste2
of the corrpounds of the present invention, R8 and R9
are 35 independently selected from hydrogen and
methyl . -10 WO 2004/ 037169 PCT/ US2003/ 032222 1In a
class of this enbodinent, R8 and RO are hydrogen. In a
si xt h enbodi nent of the present invention are

C o Re P o, | o, et ed from

2,2,2- trlfluoroethyl nmet hoxycar bonyl met hyl, 10
car %&dlmerﬁ lﬂfjﬁl@ ﬁé@éﬂﬂ ﬁivenuoﬁ%fhzdb Nﬁ@foh §oknaula Ia
. enz : propyl; 15 i s hydrogen,

wherein R f 6'[ Pm@%?‘@ Coﬁﬂs%’g"gel ected fromthe group

hydogsl, sting of . hydrogen, CH3, CH2CH3, 20

Clm,( CH3) 2, CH2-cycl opropyl,

2,2,2-triflnoroethyl,

methoxycarbonylmethyl,

carboxymethyl,

hydroxyethyl,

benzyloxymethyl,

benzyloxyethyl, and

cyclopropyl;
R3 is hydrogen, chloro, or fluoro;
R4 is selected from the group consisting of:

hydrogen,

CH3,

CH2CH3,

CH2CH(CH3)2,

CH2-cyclopropyl,

CH2-cyclobexyi,

CHpOCH?2Ph,

CH20H

CHgPh,

CH2(3-OCF3-Ph),

CH2(4-OCF3-Ph), and

CH2(3-CF3,5-CF3-Ph)

CH2(2-CF3-Ph),

CHp(2-C1-Ph),

CH2(2-Me-Ph),

CH2(2-Me,5-Me-Ph),

CH(2-Ph-Ph),

CH2(2-F,5-F-Ph),

. CH2(2-F-Ph),

-11-



CH2- cycl ohexyl, CH2OCH2Ph, CH20OH 25 CH2Ph,

CH2( 3- OCF3-Ph), CH2(4-CCF3-Ph), and

CH2(3- CF3, 5- CF3-Ph) CH2(2-CF3-Ph), 30 CH2(2-d -Ph),

CH2( 2- Me- Ph), CH2(2-Me, 5- Me-Ph), CH2(2-Ph- P%
Woéﬂﬂfﬂéi‘él@, 5-F-Ph), 35 CH2(2-F-Ph), -11 WO 2B6UVFaR1gy22

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

CH2(3-pyridinyl), CH2(4-pyridinyl), 5

CH2( 1- oxi dopyri di n-2-y1), CH2(1-oxidopyridin-3-yl),

CH2( 1H pyrazol -1-yl), CH2(2-F, 6-F-Ph), and CH2CF3;

CHp@-BEOFR®),and RO are hydrogen. In a class of this

Cﬁg@?ﬁ%ﬁ??‘?{ R5 is hydrogen. Illustrative, but

ntrrg exanples, of conpounds of the present
CHpBemridisi)t hat are useful as inhibitors of dipeptidyl
nggtﬂyﬁ%%,lv are the followng: F FNHR2 O M p N,-/

5 CHp(1-oxidopyridin-2-yi),
CHp(1-oxidopyridin-3-y1),
CHa(1H-pyrazol-1-y1),
CH2(2-F,6-F-Ph), and
CH2CF3; and
10 RS and R9 are hydrogen.
' | In aclass of this embodiment, R3 is hydrogen.
Tlustrative, but nonlimiting examples, of compounds of the present invention that
are useful as inhibitors of dipeptidy] peptidase-IV are the folowing:

F
F
NH, @ Me g
\©\)\)LN/\(NH
F g,
F
NH, O O
Q/Y\)LN/\(NN@
; /
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NH FF N2 Op Nw F -12 WO 2004/ 037169
PCT/ 13JS2003/ 032222 F F NH2ZOO N~ F W OCF3 F F
NH2 OO NH FFNNe O N F\~J FFN2 OO N F|I

NH Me -13 WO 2004/ 037169 PCTI US2003/ 032222 O F N+
WO 2004/037169 PCT/USZ003/032222

NH, O

OCFs
F
i NH, O
2 = 0
F /
F
F
NH, O Me g
N/\/(N _é
F N\,
F
F
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ZF~NR2OCNH FF+ FNHROO NH FF FNN NH
O O NH F or a pharnmaceutically acceptable salt
thereof. As used herein the followi ng definitions are
applicable. 5 "Alkyl", as well as other grou S0 haV|n
Wo%ﬁ 033181 i x "al k", such as al koxy and al k& ﬁg
carbon chai ns mhlch may be |inear or branched, and
conbi nations thereof, wunless the carbon chain is
defi ned ot herw se. Exanples of al kyl groups include
met hyl, ethyl, propyl, isopropyl, butyl, sec- and
tert-butyl, pentyl, hexyl, ae octyl, nonyl, and
the like. \WerE t he speC|f|e er of carbon atons
- permts, e.g. m al kyl al so-10
i ncl udes cycly nmbi nati ons of |inear
or branched al jonbg with cycloal kyl.
structures. O cakbon atons is
specified, C-6Llis |ntendedléd’§yﬂﬂoalkyl" is a subset
of al kyl and neans a sat ur at ar bocyclic ring having
a specified nunber of carbon atons. Exanples of
cycl oal kyl include cycl opropyl, cl obut yl ,
cycl opentyl, g ohexyl, cyclo r cyclooctyl, and
the l'ike. A cyclioal kyl group g&ner ¢ is 15
nmonocyclic @&ql e \\stated ot her . Cycl oal kyl groups
are saturated ) Ui s& defi ned.  -14 WO

2004/ 037169 PQAT/ B R2 e term "al koxy"
refers to straight dc n al koxi des of the
nunber of carbo atons specified/(e.g., Cl-6 al koxy),
or any nunber within this ran i.e., methoxy

(MeO ), ethoxy, isopropoxy, etc.]. The term

"al kylthio" refers to straight or=kranched chain

al kyl sul fi des of Rhe 5 nunber ofl cgpbon atons
specified (egg., IC1-6 al kyl t hi 9)N‘-nr any nunmber within
this range [i. NH, O = 0

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 C3-1(, 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, C]-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.
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methylthio (MeS-), ethylthio, isopropylthio, etc.].
The term "al kyl am no" refers to straight or branched
al kyl am nes of the nunber of carbon atons specified

? Cl 6 al kyl am no), or any nunmber within this
wo 03?‘(8%7 ., nmethylam no, ethylanino, i sBﬁ?’BWP“é‘W%%

t- butylan1no, etc.]. 10 The term "al kyl sul fonyl "

refers to straight or branched chain al kyl sul fones of

the nunber of carbon atons specified (e.g., Cl-6

al kyl'sul fonyl), or any number within this range

[i.€The tﬁ’fi h}/lifoiw 1|feﬁ=h’$’tb sﬁa]‘;@SQZbﬁanclﬁH BHAH? Web:0M¢ lof the num})er of
catbon b S0 O & Y oS by bk il s B oBRY

(MeO-), ethadyonspropoxacitel]-der i vati ve of the present invention of
t he ThHerkial a0y 1tﬁi%r’i%@é}sc%tsaﬂi§h§d?%ﬁnf:ﬁe%%ﬁ&ﬁ aﬁgﬁuﬁlﬁ ofthie®
it

number o?l:ﬁ%noﬁf&ﬁﬁ?g? it X(ll %e 2 o[ﬂ@ 3(1?&%%&" mtlrg @5 Fz}sigﬁ:]g}le "

methylthio {MbSH) )elﬂwhymrsbpmpﬁﬂluo étdyl " nmeans a nono- or
POl V¥ EdhCa Iy&;ﬂﬁﬁ bl @@?t@%& Smrgfc%ﬂﬂﬁlﬁ%ngsaog 2 u%ﬂbn

o
CYETTE

al O
of carbon oS e (- il o)y 2oy pBher v @wﬁngsﬁcf
methyimrmleqobmﬁmxﬁ»rﬁompﬁamed batylusino, E&q nost preferred aryl

o S0 o s sp TR do Srp e it e gl o the

number 0% taprAemspecifiethieds (i raligdsutiony). op pry nﬂ@tbemrdvmhrs range

[i.c., metlghHaiyt MES@M),QthySu lNoproprELhﬁih%lobtquug rogg tE)r(re |
an a es

d f. f sul
of 158 B i uTatiru e Biaielusdrieed hpeser o
carboxyhd admydbmrhtyveaaf thelprdsenli imveatien ofiie hister GEcarbbn éﬁﬁistsﬁdcﬁftd (e.g.,
C1.6 a]kyBjxﬂ&ﬁ:lﬁilP(I) Cor anfP hiher Hithid thid radpd [i2X Aet}fox éa%cﬂgr ANBe el

i mdazoline, pyrroline, pyrr0|d|ne rahydropyran,
emyloxycg@owlrp}@prgw%bonagat hi ol ane, dit hi ol ane 1, 3-di oxane,

3J'9Lt3t1'hmaahe a nﬁt)hat i pRRByclit RIGMIBE PAS kysiteh coﬁﬁﬂnng{dﬁﬁ)on ring

t t
. T By e B i e b
Phenyl anﬁ@@ﬁﬂbémmr@girma TheamsOprefarrad d'yNs phietybr oaryl s t hus

inc |“H%ﬁcf?(§$ S aﬁéf+r§cgf: P&gker tto lor Shidflsarf nﬁ)ﬁ ' a?(gﬁatlc
such as ar ye San erocycles that ar
rings or n%fystgp'rs ﬁaqt%gmg@b epst QR ég ES & pis b further
including theeixidized foysiod lquful;r naﬁlelyﬂﬂ)dnyﬂsozl Fehmplazsfihglerocycles include
L AL SR Mo 1 G, e
plpendrnet berdigrelape. nmdezr;lrdmet rmr@azp Yingh pyrraling.epyyblidipsy tetraliydydpyran,

dihydropyeN@iaBaxiazs tithiolafe 1 2QXAEM, X'3rdlﬂ@«ﬂ1é%xlaih%9lthibmo hohne and
the like. benzot hi adi azol yl, di hydrobenzof uranyl, ind Iﬁ

pyrlda2|nyl |ndazolyl I soi ndol yl ,
di h Het@bmﬂ'andransealyaromaucmd pbnhzﬂy]gtbmam hecemddycly that contains at

Jeast one lfé%hﬁ?drﬁ‘é’él (A PG 08

AR Pt SO TR i e
to other kif FRgyisuch 8 spdn sy el e ete@ﬁqu%ﬂ@éar@myt srohatic.
Examplesioé haerbuybgyphp szmmop}hﬂo@myéoxazulﬁ 1s¢thMR1ﬁ0ﬁAiz@§Y oy,

1, Sl 00 P368 L T

oxazolyl, iazolyl, imidazolyl, triazolyl, tetrazolyl, furyl, triazinyl,
thienyl, pyrimidyl, benzisoxazolyl, benzoxazolyl, benzothiazolyl, benzothiadiazolyl,
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,
rings and ring systens containing from3-15 atons are
i ncl uded, formng 1-3 rings. "Halogen" refers t
WOt Ide, chiorine, bromine and iodine. dﬁmzﬁf@fﬂ%’r@

fluorine are generally preferred. Fluorine is nost
preferred when the hal ogens are substituted .on an
al kyl 5 or al koxy group (e.g. CF30 and CF3CH20 . The
conmpounds of the present invention may contain one or

quinolyl, fmsiobyl, dsninelyt, Idrbenxtﬁ[tﬁnyi Sndithd lika anrhid&rd&S?ﬂWan@ﬁetcroaryl

+ woups, RBEERINE Syl AR X3S o AR AR R

The 'EBipssrineissde flppinepihdasisatbromipeand indineh Elerionand fluorine
are generﬂgygﬁfeﬁéd FIGRINE & nqué‘stt Eeir’]égrle& %&g@; %ﬁl@?%n??felégﬁsﬁéﬂrtégbﬁa%g aE%rI
o alll(O}Wlpélo Sg%gl&d%p &gd% u& the nature of the various

subskhetcoenemde af mhgresamlnwmbm mafraciiais uﬁ&]maﬁgtmhﬁﬂeﬁic

i somer s
centers alﬁiedﬁﬁ Bfus Béduk ad /2 fal:é{mP Fxﬁﬂ ﬂ% e%%tLq fers,

g it is lntene at a 0SSl pti cal
as“’f“’ﬁﬂ%"&‘f% éhdig @aﬂ%’\%@wﬁ ﬂa@aouwe@nda Réithg grepsnt everrtion
have one payniresrid ognpuitithe @ebon@RROMAUST RItE ah Red fadfla Y. tAHdRichhle

om0 s R 8Pl e PAGRST e PR RS
moleculccg@@Mymmsms@g@emﬂl tivispandenstymerbicel beoaritiod dsolmerseind it is
intended BaHIAE theQlogsible bﬁm@ﬁb&iﬁe@s Qﬂ@a%tere%&iérs iHRliReRs %Rﬁa% {1t

partially ] ofoun e SO il B b b Bbsompabion fetresriy
mventloneﬂxmwt ’@yon*@tﬂhmﬁeaﬂsﬁuclv\ismmdmctfazm ofdhefsé esrgpoimgoi Nt s of

att %’%ﬁl@%ﬁfhe %mP?ﬁﬂxHQ&%ht%ﬁ 'ﬁ&@ﬂ%ﬁt@ﬂ (}f%ﬁin?cncﬁ)uglre bgﬁ’({s and

one an

unless SP*‘@&{L‘J}B o Wﬁ%?@ e rlnde Patbtﬁcﬁﬁérfsgeoqﬁ@c iiseanes dual
t autSone osthasompdundadescrfod HbokinWiBSexish Y taRbmat Svhich have

L R O i
example, g keipRren dsﬁts vhal o arpkesd-enol tadtomerse rw dinvidsd taytordesraswiet as
mixtures théreSH Y Encbifashddalie] Joﬁﬁoﬁﬁdé‘ "()Pﬁl@ %g@séﬁt iefttont € car bon

i BB (RS R NS Ohige e SOmARE s P ey Btened. .
stereocheﬂm@y | Futmplkie entwsshepréfesatstabchbiness atthlha SdrboreAdR ﬁﬁwﬂbh is
attached ﬂ‘ié'@ﬂuﬁo &Gﬁ}? Hpthﬁgétﬁﬁijﬂng adid frofRAAL g gtﬁfun%% e %ﬁe'pgq\é t he

in_the art éapprorla
BRy{deng piaEhesss etjthaerdigstereomes or theirrbramatographic

separations hmy ?e) adhixved hy BhoWﬁYn ths afl @& Qﬁ“ﬁwﬁfﬁ %Udﬁl&hﬁoff of 8¢ methodology
diclosed i, Fhei RaARR eren eSSy ocReBpBediEy o S sppratiopraphy

I ne 1nt
of crystalling peogigets gr crwtalhnmntenwgmmm«admva@zeanf BTyING] wittca

reagent coR @Y anQkyrkMOWD cais OF iRvnCB 8 1ixe %ﬁ%&ﬂgn I'f desired,

rac oun e Se

xtures . of the c arated so
tha ﬂféﬂw STCTINE P tprE et taﬁﬁnow@ay#éep%mﬁpé@tmphe

- individualsepdioneisene 1seialedheTlmaepiar&m5n ont bd)qmﬁﬂﬂtdiloﬁb‘émﬂﬁbds \i@llqekﬂﬂwhﬁh
the art, suéhhfﬁ tl(;?c'*l'J Jog_%lﬁgco? afate %uﬁ&lyeo f %b%}q%tmt% ogag%én glﬁur%

n 0O an enanti oneri
compoundftef Hrsigreqamesis yikture, follewed &y sep@mmmdaydls@pear ation .

diastereongfs liyfbemtl?d Iméltlﬁldéﬂsuchcﬂs %%&tﬁihlﬁi‘lﬂ%fa?hztﬁﬂoﬁﬁﬁﬁf@{a% Oﬁﬁe
coupting 1EH6h 31K A RRRAtn iR Bing o5 ShanASmerically b acid o bise. 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
di asteroneric derivatives may then be converted to the
ure enantioners by cl eavage of the

WO IHRT887169 PCTI US2003/ 032222 added chl r%FFW%%W?&’éH
The racemic m xture of the conpounds can al so be
separated directly by chronatographic nethods
utilizing chiral stationary phases, which nethods are
well known in the art. Alternatively, any enantioner

added chied resid6® nnﬂumnﬁaﬂm?@e ebthakdgs uﬁd&toﬁh ?Is@ 08 é‘éptﬁﬁﬁeﬁ Wect by

u I, Cal, re star,tin eri SOT
chromato S5 Sas by e QR Seionk e e S D T T bR,
theart. jn the art. It wi II be understood that, as used

h er %It@maﬁ\?eflﬁe %ﬁf&%ﬁu&r&eﬂoh? ot Ct?‘ﬂlg? b& {)]btalﬁéd' Mk Rliective

are neant

Synthe&sb%%e% UEgRaeinen reagents phin uoBfiEAionby sethods

well knownliathearte not pharnmaceutically acceptabl e when they are

t 10 t hei
oo 0B Bl 8 5 RIS ol
structural &arppiad ereanepshiopliodraiusi he phmnscorisglinssertsbla sakis, prisalenwalts

that are ndt Eldﬁﬂlhcte@ﬁcdl@)éc&@taﬂlérﬁhﬁﬂ ﬁl%fél@ Asddhs tpﬁ%mfs@i% 'EB 06 fiBe compounds

i call ce
or their pHASRPRE R dec st SE Ghh Bler Rt mapGybfiet o cal s
pre ﬁ'b‘? engnrfonuds fp” hlmpreacmm“eBMﬂ yayleciptisikibed irthe fomxiof a

: pharmaceﬂﬁﬁl@fac@é tédd % TRE lend '";‘ﬁﬁrdé i ﬁ?ﬂ%&c&%tabl?ﬁ%a@f&s Rasks

i norgani ¢ or or
prepared mﬂ'ﬁﬂfg ) ﬁﬁﬁg@@a nQf- ok hate ar acidsiipglyging inorganic or
organic basshad impogauici of atdayic acide [Baltbbfbasia bbiphidi€enchbBpBediwithin the
con el B SOOI ol LA G
invention ?,Jmctl aﬁgeneé@lbra?mar@rby reaaidnefhe fr@e lase with R@m@m@m o¥ e

inorganic &ad. {1 exgﬂfde%amw ﬁn&s@ﬂﬂrpﬁés%ﬁtm\leﬁﬁf&ﬂﬁélﬁ’& but are
ut are .no

nottmited Qo ool sBeie e lonfe hoBume, BosrRarepiatee,
bitartrate, horate] tromisle, capisylatet cagiopate.lshlositie clabulamtel ejtracadibydredhdoride,

edetate, e%@fa@?ﬁé&éﬁteoéé?la@ fug%m gﬁ&tﬁ a?éﬂggﬁ [E"llil est’ ol ate,

elycollylasganylpise I@Xylr%?ﬁ@r@tee hydepbasiog Tatleobrageid % ehlotideut anat e,
hydroxynaghtiicad, ligdide;, Bathidnateglactite, Xaﬁtdlﬁﬁﬁfeﬁllaﬁﬁte‘?maﬁtég malkagifmdelate,

o d hih
mesylase, MYRIBRREAE, sy At SOt miBlE BONBAB BN o o
methylglugpgiing amnmepinma sals oleaterselate; pamoateelsybenats), palsnitad, pamothetete,
phosphate/dghbiphite tﬂo@gﬁlactﬁﬁinh‘ﬂélsﬂ&ﬂ fottd SrearBd CliSee, ﬁﬁ&%béteaélﬁcmate

tannate, tazgggg %{)glate.g-gﬁgag? ég?tgpfﬁg%g‘géﬁeﬂe? nn%ﬂl{tﬁgpg?e, E@ﬁq%r eq%ﬁ]@p@ds

I\

- of the inveRBomptaoy Bh atidic diqgi¢tp spiubleephamoicygmhicicosptabid @lts thereof
_ S I nat e,
e, bR o et o850 0y ARG i oL
- axmoniuny, cAlcim, ERReT, fersiey ferrrup. dishiem, weumh@mtgmdummow t he

potassium] sosiant, zioe) aad tHe)ika) npaﬁamhﬂg pretérgddyare ﬁh@ |a.fn§ﬁhﬁxm ca1c1um

magnesiusy BRGR, € B” SR oMb Brarlieci P mrtepile

organic nopAerdebaserdneludagltsdf primargrsecoadany hdiertiagpdninesneyctioppines,
and basic ibf-eXdhangelt&ifsOMRh ab hrkflink BetAFRIDERINBhoROSEG! C.
dibenzyletﬁrﬁenn%%trar?ﬁjn%; 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

pot assium and sodiumsalts. Salts derived from

har maceuti cal ly acceptable organic non-toxic bases

WO P salts of primary, secondary, and Pelb§241pszaz2

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

such as arginine, betaine, caffeine, choline, N N

di benzyl et hyl enedi am ne, di et hyl am ne,

2-di et hyl am noet hanol , 2-di net hyl am noet hanol, 35

hisﬁdineﬂtyﬂahﬂiﬁﬁﬂii@;op@hhﬁ‘ﬂ&ryﬁdé,&ﬁﬁtH}@gluc{ﬁiﬁIdﬂﬂofﬁhbﬁ&?liﬁ;&ﬁzine,

. . gt Lper.l uca n ucosa ne, .. .

pipericinfy Bl A REHS, b0, 6 Belionthe ERPRTRSe. imtamin,e.

tripropylmiap tiepypthamingeand hskikee, net hyl gl ucami ne, nor phol i ne,

Pi PeARS,iif fhe caddid 8 Chbific a @ F—W@I_ﬂ%r LRShd? Zroop %ﬁﬁﬁsﬂa&m in
trimet hyl ant ne

y]. am ne,

-the comp?ﬁr{dlﬁ Eﬁ%@ pgs:q%% g{vgﬁpgﬁgphéﬁ%ghyé%eﬂt%e ¢stqrwof cpa‘bg@:lig iapid

derivativeshmick asmetbf], ethylaotypvadylaxymethdl, 6r @)ﬁvﬂfveﬁbﬁmﬁbls,gﬁﬂm
e _present .
acetate oPRAIEe, Eﬁl?&efglﬁplbﬂd. e | g% {1‘9 ?}39&@9&5{ %glag] ég{%l S Knon in the art

arnmaceu accep r

. nventi on, | . .
 for modifyipg issptupiityne hydroljsisicharagteristics fotjese 2p sustateyblease ot yrbdrug

formulatiosis. pi val oyl oxynet hyl , or acyl derivatives of al cohols,

tate,. | b d. Inc¢lud
e e 8 lon e e o 0 <oRaRE A il fortp
are included i} thy pregent wentignabiveilt y or hydrol ysis characteristics

for pis: i Al : i ons.
RASRpBSinsURd Rivéidn (saheas 6f Mk c%@%&%?g{l@%%tﬁ% 0

E ! 10 .Sol vates, and in particular,

xamPe%ad’ﬁESﬁst of structural fornula | are included in the
pr esldnsulijent corpamndsae wefill in Exetipd of iyhibling ke digepedit i on

: dasel 2 . di . in.th Exa es
8 503 TS0 P o

adwinistraignif an gffectiygapeunt plfhe prmpenpd pHhedyesentsnysapen id dizestadyo the

use of thea0zipownds diselofd hie@ asShHFFItoRASof Wi FBHIR beﬂtfdad%@?:n%esdéﬁﬁty.
tratlon o

i nhigbl. t i..on rjsing the adm nj n
of f.gg Id\l/tgon atrgrﬁﬁ‘ﬁlﬁ{e%fsu hglalmjsoﬁmj‘l_e é)tf&lr g)ggima% can be
treated acrqrding td e method iof the prsent invertien. Feringfnce hpammap mainding, but
not limited k3 6608 %e?,?oﬁﬂ's,rhcﬁs%s itﬁ?é Ritd ﬁetﬁﬁi 93&?%3tﬁéflbovine avine
: eptj dase- enzyme activity. [ &ddition to prr ards
cquine, o8 o gt mkin st gﬁn&%[ltrsat%rfimﬂ@ rmefbpdisan also be
practiced fir adlzir epbcis cocidasrayiah Gpdciee (@ dhivttera. t he present
i nv ; i A I i 1C din t 2
oy B bl i0End oA ARGE0 AN Spd i A0 Bramie oF
medicamenpfog inhiitingeipaptigy peptidase-1yrengyherctiily imhsmapy andenimals
comprisin@QoinbiAing @BinpEundf ot kHePRosert AR onOitHM paRBa S REGIIF ocGthble

carﬁerorgﬁue%eat ed. However, the method can also be practiced
I'n ot her species, such as avian species (e.g.,

chi dkesject tFentedin deemtsentmoghuds Brgenaraliye miremaldprefebic
f r . | . . i .
bk S A R SE R Pl BiodE SRR 0
desired.- g fermg t‘&wg’e'&m%@e%@ ARt meepythe ameiohthe aubieshessanegnd
that will efitit thk biobogimbot médicabREponse ofiattiisu?, HeR ) RERHE dr&aMhihat is

being souft b5 ﬁfezipslegrcher, veterinarian, medical doctor or other clinician.

The term "composition” as used herein is intended to encompass a product
comprising the specified ingredients in the spéciﬁed 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
being, male or female, in whominhibition of

di E{e{)tl dyI pepti dase-1V enzyne activity is desire
wo "therapeutically effective arroun’EGT’H%Q‘??g”’czWe

anount of the subject conmpound 30 that will elicit the
bi ol ogi cal or nedical response of a tissue, system
animal or human that is being sought by the
researcher, veterinarian, nedical doctor or other
product catpusir Macu'vrmgteerem(s)p@ﬁnmnm Digredin(d) He€ mary an the Edirier,

as well ad aﬂg ?ﬂ)ﬁ g;h&n 5 e , dit ély%r R}dﬁrgé@ frorﬁ ?5%%“1% r?gu%otn%p‘fexggon or
aggfegatl@!?e‘?ﬁ any BYONiyNgEe eldhe tngwﬁleeh, Orrf@guflhﬁss’cmmmé@nt gr roeze of the

mgredlents[kﬁflffoﬁ%thét iyt @F?e&‘ﬁ@ﬁd Jiﬁﬁtleﬁ&iéﬂﬁ of iR o RRA ditRbngredients.
anopunts. Such termin

| e
ccordingig e iRt FoisEL oo TR S5 e QSRR SPETN o Miatt @ded ¢ o
composition ogApkssimaxing 4 BoOuRA 6£1the Bitidh® inPGTioWSR0H BBz RtZcally

_ acceptabl@éa?ﬁéfcﬁ G dcsh 1§ 51% aé’}gﬁlé“ 1?18'11{%915&5'4 c%ﬂ%e@sailueﬁ%geic&bgﬂt

| ent s
must be °E¥§P \5? %tflef\mgfeﬁevff%%fl}h% @ﬂn@ﬁ?wﬂyowelthw ©dhs v,
recipient thereofl conbl nation, conpl exati on or aggregation of any

L0 18E BL Sl 08 o Rnisfaink o ot e o8
understoog {gyagangroviding ¢ Fumipund of the Bwvesionons proflrugreé a oomprynd obithe

mventlontd'llﬁe inapAdRel 1ﬁﬁi€&iof5re€ﬁféﬁlr dingly, the pharnaceuti cal
si t,i.on %Hesent i nvention enconpass any

& PR %&81%‘“ FHESGORSE W HBE BFFeEnb MVEHION 88 esent
inhibitors pﬁdﬂemﬂldﬂrpepud}hsfaﬂbérwym egvity caly by deraeseqitdiby Rethadologgr .
known in ¥ artP ﬁﬂﬂ?@(ﬁledéhét&ﬁé Y dBEGRRIAR lﬁﬁlov}st c%nm% {lﬁc{gﬁmetnc

rier | uent or exci pLent r&&ﬁ

assay is e‘f‘ﬂ@“&t‘ﬂ@r thy Rgstets @Wt%%"fM?h‘E}“F]bls ﬁ{ﬂa’éﬁdlbdrp orglgase the
fluorescent AMIE kavingigrotm THeckinetie QhrRinetlts theh ﬁéﬁﬂlﬁe miera-Eﬁﬁ &€ ﬁéTB

. . aded nies r@t' n. pf Land ot "a ter. a. u
follows: K 59@%%" jn%e?%fJKa Xmga rov ‘éi?lﬁﬂgg%?"‘% nﬁﬂ’d
approxlmfttﬂﬁ 50 pMeenz e, 59 ul\thersngﬂd@C ofnd pufer(peumi BEPEhQ H 7.5, o 1

mg/m] BSIAD e YotaPeadtidn vBRme o Gy Qabe‘raﬁloﬁ %?ﬂl\/ﬁf 1strﬂ0?|ﬁ51@§ Bntind§tRty |
e. conmpoun g nce wt

in 296 vl et ilor b S  Bectafon v efs ssion
wavelength ep#60des eUider theseyaveditions, appiroximaiyly!ies mmneﬁmbmedam 30

minutes atBld3 '@gi?’he e&%‘é@ frf sk 'E{idféﬁ byns éo'ﬂﬂ'lebfuﬁls?ﬂ%m%i) ?tdgﬁ!ai%

ar e term ne contl nuous oronetric
and Cﬁopla%%laﬁxt%wélﬁw hwmrﬂqﬁ@ psevsed inadacylguims expspgsion system
(Bac-To-BakjGibcd BRI Gaw eﬁhe@a/coﬁamwfdr @ drSiyﬁ’él 6EGlyEo AM@ RACSLRNt

were foun@ﬁ@g it co{bﬁmg{ l?chgautref C@Eueg chef € na %T:l}%gnaé e’i‘?(measug-dh% M

: dlssomahqmcpnsfanwjog@mgopmbt golrions df 1ﬁluh1tc1'0$DM'Sstﬂre addetlypieactions

containing’ eﬁ@ﬁﬁd éﬁﬂ sﬂ%ﬁ'ﬁl@ I(fixeal DMNT Qop-BRE8Y is QQEP Mll%&fé;ﬁ‘gmts%{@

and 100
°°ndu°t°d% i t%%fatilfﬁ Uhg i sfanqasd et coniinns dgtenibatove. To
determine Wielsiissadiation cofstahMITKi) sreamioh ka¢saekre Hitlyl moudinsirtegréstiod to the

Mlchaehs-%ni’& leh :{ﬁhﬁ?(? é@g&ﬁu@gﬁﬁgﬁuéﬁs'ﬂ@ eﬁ“grs?ﬁ(l%blto%(lur?gnthe

an em ssion
d;ssoc1at1on constants are typically less than two-fold.

In particular, the compounds of the following examples had activity—in inhibiting
the dipeptidyl peptidase-IV enzyme in the aforementioned assays, generally with an IC50 of less
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wavel engt h of 460 nm Under these conditions,
approxi mately 0.8 p.MAMC is produced in 30 mnutes
at 25 degrees C. The enzyne used in these studi es was
sol ubl e (transnmenbrane donain and cytoplasmc

WO WP on excl uded) human protei n produceBCT/HS2403/032222
bacul ovi rus expression system 25 (Bac-To-Bac, G bco
BRL). The kinetic constants for hydrolysis of
@y-Pro-AMC and G.P-1 were found to be in accord W|th
literature values for the native enzyne. To neasure

than about D@M. Busls 9 feksdlt is M@GNS bERE Fatdiidic AT R TomPOlnds iPRS as

. i.nhi.bi O dded t t

ivitors e SRR G S GRS St e (11 nal DVBO
cond¥peptidy! ipepiidess-IVognzymé (DR:XY)Es & palisusfaceguateindion Hasdicen

1mp11cate@in 4 \Qi@@}ahgém%‘icﬁ&giéa@ flh'l%h&ﬂ s §B@Q@ﬁ‘§sge 51§lﬁﬁﬁt'1cﬁirhnteshne

diti on desc bove. To determ ne
kidney, liypP.JeRF A e tag Hl‘é%f epyepitheljad 5@&181 oerufes erdotiiding. £ | ¢
lymphoidlayd meeleidicelbsagerung)g ambdistingt fissud 4@ celMypb a;qud:ssmh/E%E_IDP IVis
identical tg%éalt'é fﬁ%&% rﬁﬁﬂ&g} Cbhg eathi HIE'aJP é}é&v@” n Qer of ihAhTor ull t
reproducl gl? s6Ci‘ation constanteTsré cgdﬁg}'y
endocrine} ndqeymiogicphaspiidss & vitre Bhip bassubgested 8 petenspdn ﬂusbf

: pepndaseiﬂl@vﬁﬁiybmﬂsé@e ﬁé@éﬁs@ﬁhﬁﬁﬁs%@bﬂh&ﬂ sbé’mésn i nhibiting the

e-1V enz f or epenti oned
ST N e S
treatment gﬁ@af@*@wm@lsms disseb63INnd @R st han about 1 M Such a

result is indicative of the intrinsic act|V|ty of the
inhibitors the dipe

ctes,and Relaie depss Ioispwellieptgblishedfapthedppre DML%AW il

are rapldl)emzqtmﬂed iawo\n)y m'sI\a Swattis with DRaw® ’rlrdefa@m n%idftaind Paginbeey
t i t

i TG RA8 po Aoln 00E O Hl, QBB )

and GIP, rpw&tag in fepeYed alicoss) tgl@@n@ea Byt anglegisto Cstpﬂ -bard GBpittihiteivthat

other glucEg,ﬁiMf&mlW@?ﬁst afvoBRd ol fatdsy %‘ngl'aﬁé%@hlgodﬁﬂéﬁlvlﬁﬁéﬁ bPDBIV (eg.

LSS ce
PACAP). 3 FuioR B WPk pelites Dy ity syl i st Mrmespr,

The DP-T\;inhibitars iobthe masém invemRe: therefiire Haveatilitg indhe geatment oD Eypedt

. diabetes ahd TYROFSnRAfA pfeven d fiftnerdR 9o 9 %g(lt)i‘feﬁl accqmpany
a po ro

tid t tl
Type I cighgls ,{lﬁlidlﬂgﬁivé%mo{aégg(aaéﬁcaow?u%@b@w Sdesh grtesses

hypoglyceinia, hmﬂtﬁﬂmodysﬁpﬂdamas MR)@M@@ d1séla@se&©€l@ﬁ1ﬂﬂs Rgdtier cbidtion that is

often foun Wik AShe B ANBAUIS: PRSI 8 dorh oottt e s

invention. d| sorders and condl t| ons. Type If Di abet es and Rel at ed

Di S'!J!ieqﬁll Hlséa‘ées\’\ﬂﬂsbrd@étaﬁ(plcblﬁﬁ‘lﬁﬁll %%lalﬁﬁ‘ﬁ) T)@)@Q%db@és,

i nactiva
and theref il o8 B oo copeprctEN P P e e
compounds pEthisiaveation: (maymrglmmmh {xlbalghicosedolerane, (3 atsuliPrekiMance,

(4) obesity, ;ﬁ?'&ﬁ;‘dtdﬁsgfﬁeﬁ ﬁﬁ‘ﬁgﬁl ﬁh %73 ﬁ‘l?{%%l&&lﬁ% 38 &%@ﬁ&%ﬁa 1))
hypefcholﬁsm%}ﬁdé& Iy Hifalewe)ss (11 heghdl DL ¥k, €2 atheros¢leropip pudd ifs
sequelae U Batascubic wen@ls,lclag&ﬂtabmckvm f@bing g35) 1ﬁﬂzﬁhﬂiﬁgry|%wel

e, SRR SILALHORRE Sy 3Rl DS Dl

(17) pancggags, pl8gbdemingl ebdsity, gl Yoesedizenesbe dsease, 20hetioBathy,

(21) nephr )b(ZQPﬁe%rdiﬁthS( hespsRarmte X r(%_zﬂ %Wéz% nly el Pefis A Syeystic

treatnment of
ovarian syn me) %d o@ner isorders where insulin remsgmce is a component. In Syndrome X,

also known as Metabolic Syndrome, obesity is thought to promote insulin resistance, diabetes,
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20 di abetes and in the treatnment and prevention of the
numer ous conditions that often acconpany Type II
di abet es, including Syndrome X (al so known as
olic Syndrome), reactive hypoglycem a, and
wo N%%{@Jgfﬁgc dysl i pi demi a. Obesity, di scussedPHEPS3/PER2
another condition that is often found wth Type I
di abetes that nay respond to treatnent with the
conpounds of this invention. 25 The foll ow ng
di seases, disorders and conditions are related to Type
dyslipideriachypbrdneion, and ireasediceddarvescniay ritie Theefire MP-DOihibitbis ethy
i : reatment with the
o Do e AR RO R Lo iBE TP oo o, (2)
| ow gl ucose tol erance, (3) insulin resistance, (4)

Obesity: DBAYiithibitdHonay bentsefullios ﬂfed@ﬁﬁneln( éiobekyts| This shettkedh onltie
| ertri cerl
observed E‘é@%ﬁ%g eff%B é“?#kgg}{%%;“ﬁ %?B}(Bﬂﬁoﬁggéf?é%ﬂﬁ?- hi gh
Exogenous piiminisizatian, of GLPy 1 inthverussgnifiastisdearedses food3ttakemdslos,
oo sl i oo i, i bl
s g o S s RSV 3+ B
This inhibiitivinl ofi freding iswocdnsdivbt% br()ﬁLP—lR@lf?)IﬁqBaiﬁdibaﬁl_fgiﬂidt shesd éfd)ts are
. Si. \ ener. at

modiated mfzo réﬁ%%%;?\?éﬁ‘gt?%zﬁaﬁ@gﬂtgﬁ?ﬁ% i i&%}%@fﬁ%%%?ﬁqaﬁ"
regulated byRFT, Y aaraRItonf GByid Mo tdons s dkgcmpiogpus o the
effects ob{ep@iw@halTiFC] (NunaE MBdicENGHSDIBDT (3800h) Ot kitidh SAIIRE eth

* opv e U R PP R

associatediiqthalpay (% hypeonstigonendal i n resi st ance, di abetes, -20
WO 2004/ 037169 PCTI US2003/ 032222 dysl i pi dem a,

hyper tepsi on, dnereased. cardiQvascul ar ri sk.
Growth BGE DERGe i DBV iRBLER ik br it v et pLBrOw
hormone deficiatcyhbapet dncths hypothasis that @t eth-winhboet hlie ssigoiactbit (GRF), a
: RV , i.ahi hitor ful.. for th

e E3E5 ks Ay g s S BRR o 5 05y,
DE-IV engypsiim ot OO A. She follewing deta peovidetvigareeithat GRIds 1 ng
endogenofsubdittel (BIBRIGE BffientlF¥108/20 21 1ra N Behéraie iRl ih &MvOhrofd?- 1
G- [l TEA 7 B B0 e S50 00 AL Bl
this is preyRgted bréEOR-MO@bIbjior dipotimdariand 6) GRE[DAdids foBh@inlthé plasma of

h crat icHieQ. Ol S gBY Bk t f- | ke
o LSS0, S804 SN0 L7 o e
may be usyighfopihe sagae sppetrumLefiipdjcations,which have beancropsiderpdfor growth
hormone snéretegoguesdi cat i ng t hat these effects are 10 nedi at ed

through brain GLP-1 receptors. By analogy to GLP-1, it
is likely that GLP-2 is also regulated by DP-1V. |ICV

: . .is : ! Al 20
Intestinal Inpugy: nfhetppieptial forgming PR3V inhibvtors f the treatmens of intestirad jnjury is

suggested Btk @@ OESofs@dieh ﬂldic@ﬁﬁ@ﬁétﬁg&ﬁg&l[m& q,gyuaem (@L'?r-zl)h z((j lﬁ%g)“r e

]

icin . 802- 807, 1 2000 I'n _addition
endogenon{{SitsthBor rib-nAAEY B fiotlad dtecbu e iepe i bl v o
(Regulatory Peptides, 901 27732 260Q)). cAdminiitratien of GESH2 rgstdis éh inaisased smhled

vt 3 kAl ARSI SR s O

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

based upon studies implicating the DP-1V 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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decreases aafivisg] 4ctivigHENAS, S%;

hor none defici ency, based on the hypothesis that
grow h- hornone rel easing factor (GRF), a peptide that
stinmul ates rel ease of growh hornone fromthe anterior
tuitary, is cleaved by the DP-1V enzyne in vivo (WO
WO%?”%%’?@?) The fol | owi ng data provide evi BeHER0¥I1222
CGRF is an 20 endogenous substrate: (1) GRF is
efficiently cleaved in vitro to generate the inactive
product GRF[3-44] (BBA 1122: 147-153 (1992)); (2) GRF
is rapidly degraded in plasma to GRF[3-44]; this is
to be identica e GDEA, dupll sintacORatker fon hitlvhte tmlﬂmf,l’f @4, MThA expudshidnof

CD26 is r Li3a %‘%hg 'dﬁtl'efegif#g &Fd Lé?l%?tﬁ(l\?zsza{m o? %ﬁqﬁg?r%%eneraﬂy

accepted @1@%@3 funqtipng asmmorsmu#ﬁwr&s mobscsle imipyitemodads ofl Tedk t he
activationS mmmef EHfoBthes Jdfiaf: grbl%ﬁn W&'p@ﬁh]t‘ﬁﬁé’c@ S8, presumably to

protect thgﬂ?%'g? qg,g‘ at{q%lrba r?—\évtﬂeg mx@q&;&? ases, oﬁaﬂ%pﬁg&ﬁgaw\p@cﬂ

shown to pexpiobéssestig viroby DRIV rlp acvesh tased (RANERS, LBAB-betaj MDY, i S
eotaxin, Sﬁrg%ﬁ}fa? @IeQVagE E@ulfs% W 5]§e apﬁ%ﬂh %ﬁ?ﬂl({ggilé‘:ﬁlhl rgaa%sa s.

Receptor SuEFTEAl %PB?afﬁP%ﬂmWV 485t e (BANTES LM Léfée &Ron t he
terminally tniresied fuains efph hinabdr vt idtholdnegitvaben iR HfiedRTn vidd:cell

culture sy@ne At d prolh DIBLEH I IPdbiE 03"t L enuiat es
i nt d3-T\hmhibiters fave been shewane baeffedcipus fmmmqswppsesmt.s m

~ animal m&RISSIT h*ah@lantah«ﬁﬂﬂiﬁ%&ldﬂ@sr q&&mpiﬁe (b PloVdip Rtk opHos SHd

imeversioff ibiter ot PRIV, sl o publ Gus® Alpestt eVl it s gay 7
to day 14 gransplenfation, éﬂld495f1mﬂﬁﬂﬂ)h DB phibitesdiavigheen redted in
collagen £8f Elk‘j@aﬁnﬁé‘-m@%eh YerteftR1D} 4 OhE Sf’l&ﬂég% s%‘!tgzgggggﬁjgiz@g

attenuatiofch HOkp 3t Sy R s oG} B gl o7

and Innnmgglfaamom Ker 21-26 (19@8)] vmrw id mfagnmeae;h h ﬁumﬂdi e:f autoimmune

ciscascs iEXRG G N stk b Rpte SRR plté, 4% v it .
thyrmqumwﬁgm 0: ﬁ@@@ﬁ(@&%)hat CD26 functions as a
co-stinmulatory nolecule in in vitro nodels of T cell

HIV Infeoi BBirk ot vt {or B Gseeni < e cmiop a5 (LK Exesiom

or AIDS begayise ajmgn@daﬁqhemohyesrvdnelmpmbnm cdlrenlgrmﬁdtﬁﬁﬁﬂﬂbstf?sy

o VS R IR0 Ll DR i
S g b stabilization of SDEt kalphe d

through inhibition df PPV wmﬁdrha aopeaecaﬁ deStQORIV DfectisBRYS. Receptor
selectivity also appears to be nodified 1 n sone cases

(RANTES). Multiple N- termnally truncated fornms of a

- Hematoposagish &XP-DF inhibisien 12y be usefil dorhetneatroknt of frevedtibmofi hrematopoiesis

ucts of Itars

h
rematopoRFChfg ook IR ESLF OIS e RSP Eh G 1)

ani mal nodels of transplantation and arthritis.

because DPEW mﬂgﬁbe%%ﬂ%ﬂ% gﬂﬁsm | AQhmigy ﬁlﬂlbtltthe V@.[)ﬁgfoclirs Atimulated

- Neowonal BsGHCE, B vkl DO BRI RARRAL B e Wonf s

neuronal oF amhlaaﬁcaipaoedgwebpfaw wyngher of pepfdes amplicoied dmy vatietef day
neuronal ptéoefsts ﬁeﬁﬁh\&ﬂfzraﬁm@ By DRIV, 14BP-1¢ 58 bitok AR dnay h¥ed V

therapeutlé leegi ?hestrea Yesit & n%lrllro}aglsﬂ]sorders Endomorphin-2, beta-casomorphin,

and substance P have ail been shown to be in vitro substrates for DP-IV. In all cases, in vitro
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15 col | agen and al kyl di am ne-i nduced arthritis in rats
and showed a statistically significant attenuation of
hind paw swelling in this nodel lint. J.
| munophar macol ogy, 19:15-24 (1997) and
WO M WBhar nacol ogy, 40: 21-26 (1998)]. DPGNU§2803/032222
upregul ated in a nunber of autoi mmune diseases
i ncluding rheumatoid arthritis, rmultiple sclerosis,
G aves' disease, and Hashinoto's thyroiditis
(1 munol ogy Today, 20: 367-375 (1999)). 20 HV
cleavage i¢ higlgteffizient, BRh fid//K nbdat 10°v lsl'fl&)t g@teblsﬁfaki lelctigic shdt® jump

t t. I, rola Al DS
1.:est modelbd’ef gg%géegﬁ n gagshgf)?’ﬁ%ﬂlﬁpor%&mtg a si Vﬁuf?c%ﬁt eﬁtﬁct wlaf-?\/ cel |
independepipfithe presendsef exngenous glmwmqthne% (_Bmgm_vsm ANG:A%H ogy
(1999)). Today 20: 367-375 (1999)). In the case of SDF-1al pha,

t | ti
635 RE ROy M ERSE T SCERS CEHPOY PR R Hgs
evidenced by tleighibitoxki |ab111ty to [prabsfct et Wewwons febrbexcitatpeic teltlddath, to
protect strﬁf?i%1 fl@@ﬁ?ﬁdﬂ' oY db bdi ?éq@(m}sor ! %&nﬁis&?&&on%&%eﬁ% with

Ition na e treatnen
MPTP, mﬁ?ﬁb&?@ﬁ?ﬁeéwom we@@%ﬂ depsibapiaea gpyen fina thaxppenic
manner followil WRIP ireafieBlk@T DS SWufet BE-“M¥utoploteii teB fects of

e nmat,. [\ a.npuse
Tnhibitors Xf%xg?ﬁfﬂ?fféyﬂ?asgﬁ%gﬂ‘maﬁs h?ﬁaatmgg%ﬂm
Aminopeptidgses Bagiv Scigwe ppd Clinied]l Applieatides; Septadiber $6-2A 17002 (Bevlin, may
Germany)pe useful for the treatnment or prevention of various
neuronal or psychiatric disorders because a nunber of
peptl des inplicated in a variety of neuronal
A stagtesis: PIPeldiabibition mayrbe vieful DR-thdtreatindiP ot Mevention

of tumor 1ﬂv’&§ibf? hﬂcpfﬁe i bg@d)ﬂseh%n\{ | créase BP&VCI%Q%LI% E@Dr&ﬁﬁﬁ bt %vérﬁl the

treatrent _Qof _neurona sSoraers

ectopeptidgies clugng A rYhan beegpbegavpddypag it smnsporpen efitorma spils to a
malignant §m\0t}/pé(1 B_@ dv 190: 0BB05 119098 Up- 6f ddWi-feMulatidh cEthese

proteins agBRE By ! e ahl Sy A20E ) @‘J&%Z R D e S N
expression\jag b@n@bsegveégn é"rcell lymphome) 'Egeﬂl' dcute dymphkeblastiedeukems, cell-

derived thﬁBi@%brcﬂzBmﬁé" @hﬁ?c%ﬂ%aﬂcﬁofn@é Snd BrehPedrinby BinhO PPSﬁPV\Ed a
s | ndependent of t

inhibitors Iﬁ?ggaé(ﬁ %fm @igﬁaélﬂﬁ‘ﬁg?% SAGPERAN- 2 (Brai n Research,
815: 278-286 (1999)). 5 Neuroprotective and

Benin LA SEGUEHERT RS, BHRASH e MR gl b BB

prostatic hypertsaphy begawss dnorqassid IKEY pesiviy wes neted mmﬁaﬁe tiss@ qm patisats
with BPH @uiri JaChh. GhemeClia Biethef, 30:01331838 €199R)). neur ons when
adm ni stered concurrently with MPTP, and to pronote
recovery of striatal innervation density when given in

Sperm motilityimalegoninaceptionnBPHRT inhibitioo wiay dpe hEeTi fortheadliesing sesme
motility anX%l&mﬁE cofftace! ?ﬁmﬁiecause ﬁles‘éfn%m ﬁﬁlg bﬁfzﬁos%frfe? @[‘oita@g de]lg

bitors o eptid Pe se-1 tro_and
organelles putant 9} o R poBsCRYEY P LevolpPiidh @‘F‘B’&%é@ﬁahg—‘é-
Chem. Cliis5@ieshem., 381388 (1982)).Appl i cati ons, Sept enber 26- 29,
2002 (Berl in,

- 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

prevention 15 of tunor invasion and netastasis

because an increase or decrease in expression of

WO 2YBYP  ect opepti dases including DP-1V hEsI/BEa/032222

observed during the transformation of normal cells to

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

(1999)). Up- or down-regul ation of these proteins

appears to be tissue and cell-type specific. For
Osteoporogix:aDPHE, inhibidoremagbe SERG fddihel éatntsnporgssienivntd 9stbeperosis

because Gﬁb‘%‘f?\{%?gfg ?reg_en gl c{Eteh’é’lgﬁp oma, T cell acute

ema, cell 20 derived thyroid
carci nomas, basal cell carcinomas, and breast

car Tht’ﬂ@ﬁii}}‘éund-ghﬂﬁw pEer }ﬁvehtﬂﬁl' Hivd @iy Hi&béaﬁl@/& kgvbﬁﬂntg)bne

e treat such rCl nonas.
or more of i foftSp s RENTRAE oxfinciiikpied Pkt hagm b I a0 G
3) 1nstﬂ1ntrcsmame,rﬂ) Cdnésﬂb,e(ﬁ) kipid dpordsisa(lﬁb dyﬁgppbniar, G ypdolgmidansie, (8)

t
hypeMglﬁchxgcgﬁ%gi t?@) @Eeréh\élo@ﬁfdléﬁ?}iy Igm %}3 @ﬁﬁgidr% By ﬁféﬂi@L Ila%ﬁu e
(12) atherqselgronis ml 1&@3@@ osit i ARG howel sypgiome, (15)
mﬂammatﬁ@%ﬁv&hﬂ@hﬂepﬂﬁcludﬁg Chbhintshilideidel a0 ulzeyitiReoliig {16) ofher  t he

inflmmatly A B0 S herlB R0l %o B! (oI BESRLI

- disease, (2Qkefinangthy dP Yasplirprathy, (ﬁé’@ﬂ@lﬁmaﬂﬂo@%ﬁ@dmmﬁ i(PProyarian

hyperandxgﬁﬁmﬁoly@ﬁm dtutidh éyﬁdf@iné) (’15) Phpd ﬁ/dlasekéquztsy 5H1r9h90§1§1§me
e R Y T

prostatic hypegaepi:(82)fingiyiitisy (33) hyperibmsion ) DRedperaist and dther comitions
that may bt Rch 6ﬂ§r&b§/{m&%%ﬁhh19{u%§'oﬁbbqv fluid and in some studies

correl eriqQdontal disease _severity (Arch.

O afhegugject CO@PO““%W forther uss§ jn a method o thaBreBRIN®S 7169
treatment JPQHd ABGRAORINAPARBses (Hsrapoamionditibds-in Sorhtihdtion Wit Rtray
be useful for the treatnent or prevention of
ost eoporosis because G P receptors are present in
ost ‘Blstromppends FhHbe prsageb inverfionfmaybe upndds eombinatipa wtithome or

more otheﬂ"tﬂfﬁ% il ilie'tfeﬁ%hehtnp&{}:egﬁbh '%Gp;ﬁéssiéh Y ﬁgéeligﬁfﬁoﬁ Bfdiscaslor MOr €
di
conditions g PRI Of BELIAA s ik a5 gt DL Sy Harse |

agents.

- combinationaxfitlet chugseoge(hdl) are befei drynorc( aj”ectwqahm &iﬁhm(ﬂru!gaalsne (Saph other

drug(s) maff 88 BBy 4 bl MR 4l b ﬁﬁ“‘f“@i‘?@? OFEmS, (10)

contempor?lwﬂmr seaipatially Wﬂilfacompghni orla\sléi -5 Whep fzympound of

Formula I Btubsl @d8@h@b:asdotslpvithiohé osiBerd @Hﬁﬁdruéslﬁ);ha\fﬁ@éwh@l

composmornﬁ fnef @ ﬁg‘sfq%e’ fgx(n%cc}ntanﬁag ugg gg'xcp &H%ﬁ zﬁxg nd ro%%g%r}%i( i%b{rglg%glg
preferred. Hlogrewtrcibe eamhinstion Hierapy may 3139) instude thempies if Whichrtie opmppound

of Formul£Adiohé &Sore bthdd drrﬁ%’%%é £fihisdefed of h&)eréib STapRhe &H&ﬁﬂésy It

o cone 5 OSSR 884 sk oSS b

the compoiRi4 of the @resent invh)tma rand the @gen acive {(ngedicats siaydbe avedin fower
doses than %w)ﬁ@ﬂl E&H‘%Q useé &@ly Txpc%rcijﬁ glﬂitﬁebﬁ'}aﬁﬁace&tﬁzgl) coﬂfpgé/iﬁ(;hs IB?{HED ne
present invention include those that contain one or more other active ingredients, in addition to a
compound of FormulaL
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deficiency, (27) neutropenia, (28) neuronal disorders,
(29) tunor netastasis, (30) benign prostatic
hypertrophy, (32) gingivitis, (33) hypertension, (34)
orosi s, and other conditions 15 that
wo?‘?’é@ﬁg or prevented by inhibition of DP-F Q/T’Uglgﬂ%m:*zm

subj ect conpounds are further useful in a nethod for
the prevention or treatnent of the aforenentioned

di seases, disorders and conditions in conmbination wth
ot her agents. The conpounds of the present invention
may Bremplee df ¢ther ectivgiingatdiants thittnmyde edminist@81 imzombinhier

with a coxﬁﬁdiﬂa of Porhfd®a 1t Mﬁtﬁ&ﬁﬁmr@é’tﬁ%@&%hﬁﬁ &%Pfﬁ% Qﬁﬁ%ﬁnﬁé’ceutlcal

i on of.d| seases or I t'i ons

Composmt%r’rf)%\:‘fi‘?aé utgre b FRPdol or the other drugs may have
uti I(a)toyhermpept&iylIb'e@ndaseH%(DiaW)Gﬁhlaﬁorg -he drugs together

|

o O O SR AT DB BB
troglitazogg, Blolghtﬂ%weeﬁ%bﬁa%onedm&ﬁ%? rosighitazameasfl g, hke) and other PPAR
ligands, mumrrgmrm@mbgon@fs sslem{semkpéb# hWFﬂAl@c £RHRR gl Qf

d, of 0
ot 4 0 LA B Ui
such as mggframireand phenfedin,conion ptotam tyrosinephbsptiaseg® PAPIB)
inhibitorgcONt a| ni ng such ot her drugs and the conpound of
For “i-\’é eferred However, the conbination
the 9”5? MiMERSde t herapi es in which t he
compd lsmkﬂonyhlffeaE achathe ilsubmsbenofies, ¥06HEasASIbQAmIdE YHHurdded

{ appi ng schedul es. It
glipizide, ?ﬂﬂéﬁ% g%cﬁﬁ%eiﬁrgfuq%g %ﬁp 2 epv%\ilé'%}detjsed i n conbi nation
Snaducssi rl@ﬂatorﬁe(ﬁu%@ﬁ pepsboseandanighiols, 30 t he
C o) n’(ﬂp g]md@oﬁ)fecbﬂi& ARta8SHHE such MebicArscRich thVeoLB 8528, wo

be used in | ower doses than
99/01423 ﬁb Oﬁggb CFW?&?? 1 y. Accordingly, the

ph afﬁ}ﬁl@ul, |C‘dé1-1 munqims iatd GhB-lotceptoe aganisessactt asitiose distloged

mwoooﬁ,mggﬁgmg@ggmat contain one or nore other active
dition to a conmpound of Fornmula I

i ng i n ad
B Gesh B mmgesent Bbere diseonain N OOUAIFGSHE OLP
receptoragmﬂsm; active ingredients that may be administered in
f For la | d t her
_ &Hjn]? er e&%%g:?g{t%g&gg@% t'REP ﬁ%onffﬁasﬂlﬂh%s hﬁchaI
dls"losed‘&‘m include, but are not linmted to: (a)
ot hgy cl'ldleﬁl@m iothtingd@iRhis dRB&is tlym@?cb)som. %&h&@ft&s

(ovastatin HabfFH! ﬁlz{gvaéli% 9, Ig‘f:z*lla\%igtét?r( 'gl'ﬁ&astaup,r %@&waggdﬁggsmu%ogﬂdﬁ >
rosuvastatify; ang|oititen statirs), (irsgiicsteantsr(ehole¢BEarfing colestiiolylahd azone, and

dlalkyla:cmhif@kyll kRt AR S LRGS mﬁ’é’é\%fgag)g @ﬁfﬁ@n&%@a bi! ﬂmg’ R%/ dor

nists, such as
asalt therel ) BARG Sacai i hastenciiore etd evaeses (@e@rﬁhrmloczloﬂ:brate
fenoflbrate(ﬂndbeimﬁ&ta&,), (T PRARdoy aad a@mtsp axRbt RREIOY, (v 'nih)bltcrs of

cholestcrolbib f 5 g as:'] Het‘w s1g g\‘ief?i atgﬁg%lﬂ%&@@o afﬁ"%qg{r@qleg

acyltransferqqm i tgrsssuch as avasmrnbe and (viii) anti-oxidants, such as probucol
(k) PPARGS agonists, such as those disclosed in W097/28149;
(1) antiobesity compounds such as fenfluramine, dexfenfluramine, phentermine,

‘U.-

- sibutramine, orlistat, neuropeptide Y1 or Y antagonists, CB-1 receptor inverse agonists and
~ antagonists, B3 adrenergic receptor agonists, melanocortin receptor agonists, in particular
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(c) insulin or insulin mnetics; (d) sul fonylureas and

ot her insulin secretagogues, such as tol butam de.

gl yburide, glipizide, glinmepiride, and neglitinides,

such as repaglinide; (e) a-glucosidase inhibitors

WO 2OH13s acarbose and mglitol); 15 (f) gPCRHaN032222

receptor antagoni sts such as those disclosed in WO

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

(g) GP-1, GP-1 mnetics, and G.P-1 receptor agonists

such as those disclosed in WO0O0/42026 and WO00/59887;
melanocettin-4 GicPptaragoBste, ghivaliatantagonsuts; bndmelaiiasenddhgdting 865hons

MCH) o030 7838fistsand G P 20 receptor agonists; (i) PACAP,
" PACAP %%rgretslscs, and PACAP receptor agonists such as

t hod® ilgfl bilp add transponigpingabites420; (j) chol est er ol
| owe(n) apgnta geerided m?&tigmf(ain)nawﬂatc&{aﬁioﬁ@%ﬁ tas':lésgﬁtn, non-
- ! gvastatin,. .si at i r.avasf at i n,
seoidl et Bl By bty BRGED8 e B S apdiai S3b o2
inhibitorsand 25 rosuvastatin, and other stati ns), (ii)

SeqUepdntiB{ettedsHRALER HERMN ACE ihflifnd (lax?a‘l’z{gp}, %%%pdﬂ captopril,

. .. di l. al kyl ‘derivatives of a cros
quinapril ’%ﬁ‘éﬂﬁ’%‘ﬁ%ﬁe}%ﬁ P@’B‘fef sariane eAREesarty) HBesRIRTe valeartan. or
telmisartag, epadsarta dretadflockéis upd GARARA clepadlibidckersu@l as fenofi bric
aci ' Y i brozil, clofibrate, _
f enq?f%?éggé@%aenag%aé‘ggﬁ%?%t e), (v) PPARcdy dual
agoHiRgpsidylpgetfdagesI Mdrhibisery that Gan)beicamabined with cesppounds of
structural édrodltinglode thdds Aisilbécd fn \Aiyojgomgb efl6Fasmi 8). %o and
t - chol e o)
03100458 (81laPa00a ks A dne (HNGIRBHETNIAT Wl Brmsanes o4 aptobes
2002); W@@%‘qﬁ?f?@r@ﬁ Apgusti20e} W 634000250113 Smeny[2003)( WO (BRARS30 (9
January 2@39&%@{0@9?1“(9@&1&5%“ 93)9“5(229?2%?? u@}jﬁﬁ}@%{f é’@lﬂsfg%o( 1)

osonnso S S ORI 5 2DED, md0u01s ¢ e

2003). Spaeific BYFeldt inbibitf compoudids mcludeizblesdine thiaRolididec NVPIIFP728:

P32/98; PyAUE 23§26 St s and antagoni sts, 03 adrenergic
recept.or agoni sts, nelanocortin receptor agonists, in

par fEppesity compopyys fpt aag TeBdined Withisoopamdseaaactural
formula I helde feaflbiainivedddx@afltaMincapRRicthiBe, stHufrGhing, dﬂ?&tﬁgoni sts,
or

a5 S 0 T, R B

- melanocogiip Frasptonagonistsnin patiewless mielanenuesd feoeptorsagonists, ghrelin

antagonisth,hH AEMR I dcnB Rt HoRRdhe Q&egt%p ertﬁdg’@nisﬂp ?orsa 1eview of
. .Steroidal .anti-infla tory drugs, g ocor |00|dls,

anti-obesity compoynds that can be combipgd with erenonagdsnd stuptusal formula I, see S.
Chaki et al. yifRebint adwances o) feadifig suppessingragbnte pa@emdl SctipelicaatdsFor
the treatmérf? BF ek 8y, SEARABAPL Thlr. Phibil 19P{677:1657B00B 2 b. 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 identificd as GW 59884A; GW 569180A;
LY366377; and CGP-71683A.

Cannabinoid CBI 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-li receptor blockers

(l osartan, candesartan, irbesartan, val sartan,

tel m sartan, eprosartan), beta bl ockers and cal ci um

bl ockers and 10 (p) gl ucokinase actlvator
WO%@@%’ Di peptidyl peptidase-IV inhi bitorE T[ﬂ%ﬂm?’@?ﬁ?%e

conbi ned with conpounds of structural fornula I

i ncl ude those disclosed in WD 03/ 004498 (16 January

2003); WO 03/004496 (16 January 2003); EP 1258 476

(20 Novemnber 2002); WO 02/083128 (24 Cctober 2002);
6,028,084y D PHAB2TGEAWOLR/415¢ 2 RC TR AP 4tiodB7 O BDA095R5 BCT Bubdlaatiar y

WO 99!02"4@93{)1 5. 5}"%%(18?#32% S%;’%»Tg%gj‘fs %‘1‘18@5 o%%%?f’ (9 January

2 oo 6 langgyriimrcemionsganista thataen ke pombios) witvworgereBei8o (3
structural fBMURTYCARR Rose ABCoNOIDWONNIBL1 & Fbﬂﬂid?_,@(mﬁﬂ@@z/%%ss

s SmnBEPR RO Bt B BRSSPl

WO 01/7078% (27 Aieplembers0ny); euhOUHIE3BHE Scatember 200ikis vetl anthile
disclosed SONPHHBAR cOAl., SREGT ddhBlces id thel d&%\’ﬁﬂnﬁenlt of RELMIErtin-4 receptor

ent enni ne,

seoniss” 3 OB RAS eaiell LG Vel e oy vs

‘ant Aopitsttial utdayokdatenod difchisd actieaeiod ElusskiRgOISAS f@"fthe

- treatment bﬂ:ﬂﬁfeﬁ:@ rsacﬂ&% i), Gﬁﬁ{s@f&%? FeAl Rtk Sgg%x%orsa %Qﬂ é)%lpévf

rticu anoco cep or agonts

Potential ng%% wddiabesesThenpy” Seioneai 30 cHOERRB).ng hor none (M | )
r eCEhd Abovadinalgaations i%cludf&fonﬂuﬂaﬁ%ms%f’ aQBmpé\ﬁJd'of ap %fe‘sén\f
n be co conpoun
invention %?F(B‘l? U‘S?'zf’n‘? c%lt?%? velcomg%uél é)u? %35 w{_g Hv m%rr: ogner %88% nt
compoundg.diesmtigstingexpmplds mgluéumm@za@pmg)f agmpoisuls hmwfmraiula I with
two ot moiefh@ﬁ%l%ﬁipbﬁn&tséléét&ﬂﬂfoﬁ B, uarﬁ(ﬁlﬁ duf l%é}:t gﬂf{(} gg% ?écfu&ase

Patent 11 1
mh*bmfs’%%s%g@ﬁt& %@1 inhjt gﬁh@h@ﬁpwso@é@wbt‘dﬁngs
compoundExpert Opi n. Emsrgl ng Drugs 8: 217-237 (2003).

Ne uf..%gﬁ%& ICgﬁlelﬁldggﬁ gﬁ%é‘& ﬁ’lvéntf%h nfa?% %d éx? m%xh (%agon wi
other drugmhgrcqr@g.v@g in the ge@nemgg@ﬁpnqq@up[gesg@g o ameliotatipn ofithe diseases

or condition® €b2 JwhivhGoMipoidls Bl the. ﬂr'éz&t {ndervidh Gl BORIL) Such BfleRES&I hdybe

P I IR

sequentially Ritagoomppend dfhe premntbmfeumm | Wheh avcnipoomdafaheysesend
invention if ﬁéeﬁ‘ébﬁeﬁgbr@ﬁéoﬁgguﬁtﬂ 9&@01‘%&9 bﬁé@%&%@gﬁlﬁmg&m at ion

Pat ent SUC
compositqfi B e IS T SAHOB 10 NS BPORd 98 e pESERrdention s
preferred. BlcvordihQly, the Sharfadeatidal SdnposBionsND (ROREIBE it Bon include those

oo ML b O AU oI S

invention. \\p 99/ 02499: U.S. Patent No. 5,532,237; and U.S. .
Pat’Hﬁiwd‘i@t rar!w%? &e@ﬁpo&ﬁ'o@ﬂﬂ%s&ﬁt VeREERh He s@&ﬁﬂ bahe

ingredint nff e, Pl 85 S RSt pdh e BB dibact ond ibapbw edemcrly.

an effectivi-dise oBearch 3010 By nse\OTBR/ d6&3BHle, when a compound of the present
invention is combined with another agent, the weight ratio of the compound of the present

- invention to the other agent will generaily 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 shouid be used.
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St mtende&’to eslpcmpaﬁq%q:u@q%g%mﬁgge es e ! Ir%fﬁ E”I%g }rl]ll %@tﬁg‘

5 (6 Septenber 2002); WD 99/64002 (16 Decenber 1999);
WO 00/ 74679 (14 Decenber 2000); WO 01/70708 (27
Septerrber 2001); and WD 01/70337 (27 Septenber 2001)

wel | as those disclosed in J.D. Speake et al

WP advances in the devel opment of nel GHABRHRORRY
receptor agonists," Expert Opin. Ther. Patents, 12:
1631-1638 (2002). The potential utility of safe and
effective activators of glucokinase (GKAs) for the 10
treat ment of diabetes is discussed in J. Ginsby et

JIn Sushlcosbiantians Astdompdokisf die plisentdichgaeind offiet £xvé al

agents ma?‘ﬂ x%uﬂus@réps%gﬁﬁteﬂrb‘? Eﬁd&nﬁ Pcﬁ%%' %pgcﬁlftmég&% 8&!:‘%1 gt?’og Sfone

The above - co I ons

element mpy bg ﬁﬁ%ﬁ}ﬁacoafurfeﬁtemp@rég@ﬁﬂueni A fheradmenisteation gmtgrer\ngm«sb ne
ot h@he ashipotdCENTROpHBEnt iBvEntiah Sy b idjmhié@re@rby%&ﬂ afehial

de
e imeARbNR, o SRR N WL Y, RSP a Gtk ¢ o
subcutanegps inigetéona et implantobypiolpiation splap aasadl vhgiosh bitgl sublides), or
topical roftd drQaMinit@AAsH addViay IR ARt ﬁ% t%‘ﬁ%{}tﬂ Elﬁl’&%lg RORse unit

sts, PTP- 1B nh| bitors,
rormuli G GBI szmeriopel St el SeseRab e ppants

and vehicleh epppopeisterfor éanlv eoutel of radmﬁystrb@ow g ddditionCo 1 treainieatlof Whdni-
blooded afnfARsull $498icd, Ml h@fs@ Ueﬁ&éj sl'xe% gs cats, monkeys, efc., the .

reat ment / pr évent | Of “ane
compoun Sﬁ’éﬂﬁll%‘@%%amﬁﬁc&wf%ﬁ@lltlh@ﬁ@lsfor whi ch conpounds of

t he The plifejﬂhceuﬁbaeéﬁmﬂ)@m@ﬁﬁoﬂﬁle fa&i‘hmxsﬁﬂﬁéh T RRIomPbES of Rk

i 0 B0 By S R

methods welldaan iridie et of phanproys Alitmsthnds intcluga the\Afeprof Brixgimgbel ardive
1ngrc&cnﬂﬁto%§h@mﬁlﬁcﬁ§@iﬂ{ the bﬁﬁ%ﬂl&fboh&tﬁ’ése ef? ﬂfo?é%%s@&? gdatents.

In eneraIV% ne or, re ot her gﬁ armaceut |
gemeraly Geptical G SWP%?’I%&T& et Weh*mfaml@@ql Aitigatgltbrisgiog o
the active ingecdeohipmuassbeizion hith pligsia ehrrieroterfinelyniivideddolipeLfi@ior Beth,

[ [ ns, of th
o e, A g G RUBLIRGRA SRS, BBl
composm?n the agtive ebjﬁ%trcoal@wrwles inplydiaskin ememourt sufficigitio preduas the

desired eﬂ@aﬁjp@mﬂﬂ pidcedsioe cadara Rt d1séa@éﬁe Msivldh heldi tl‘{@tb&h‘tcog&x@on“
econd

upon
amounts, qSh‘@ﬂélﬁ fscprodust whbish rasﬁltsedmdmtly nginditiceaptironGeonshimdtiby of th30

specified 1ﬁﬁe&5ﬁt§ﬁtthé/§)egﬁ§@mﬁ(§un%a(:h will be used. Thus, for
n.a conpound of the present invention is

?ﬂ)"‘r@@ﬂvﬁ% calrompesitions cprtaining dhegetiymingredientgnayfbedma
form sultable i@l dse for lek@nyle, @8 eblets, irdohes) lozeikek, Qglidbas Qﬁdi@rsus})@ﬂ'ﬁns,

s PR 50085, SR 9B PB4
COmposqueﬁ@mf@;rgal@ﬁe @ajcquemmi ageording topany seathiodi knowem o theart

(-ﬁ

for the mamdfsbtat hﬁ%harrﬁéﬂehﬂc@l ¢oniosibRELE sNMh'cbm?@snt%ré Inla% cBiR ofor

ASSURTARIAL R [ T TN A ke e
agents and\pagseirving2gentiin 20db t (33 6OpHRARICIBRANBAIOZAL A 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, comn 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
separately or in conjunction. In addition, the
adm ni stration of one element may be prior to,
WO Ui Pent to, or subsequent to the adm nPSYESPIEA2EH
ot her agent(s). The conpounds of the present
i nvention may be adm nistered by oral, parenteral 5
(e.g., intranmuscul ar, intraperitoneal, intravenous,
I CV, intracisternal injection or infusion,
example meaghEirA SRS, stoafieedid ntalcOThd lﬁblleﬁ Riay,be l%ﬁcdafbﬂ at fky MBy be

coated by %’Jvfré £ quﬁg%mdﬁ?g Px?sﬁé@&ﬁ%%@ m% gl I ngli'i%ﬁjx}stéqltétastmglﬁ%%tel

and therebyprovidyet setpined sctiswpvesb Il@gera@agré Koriexampleartimkeaielay meterial

- such as ghfk@Rl ﬁioﬁbs&@ra@@&w&ypm&arae Hfag 8 Lapioha, %@fﬁw 08 bVcoated

by e o EERERRA T P Tsn S NRTOR ¢ RS S oGS 74t o
osmotic thethgetic vabldtofol bentdot elbsgent of warm 10 bl ooded ani mal s
su CEoﬁﬁﬂdﬁ'oﬁsefor bid e n{ég aRBe %&Qe‘iaﬁedt%ﬁ n&d d ity Qaggﬁes wihet

eys, et
the active dgresiept iy @A vitls inast SLREET fwefxynalﬁrﬁam saamate,
calcivm plegpiResirika6lns of Bfsoft @ﬁatﬂﬂdﬁpﬁﬂ@tﬁ}@ﬁ@ﬂhe @étlv‘é rSoRAPR W Rl

invention..m cov nt | resented in
with wateifs o Bt necto 83k St Bohn s i B Birptin GRS T01 e
met Agepsusiispeniionswontain théactixe tnatmahs irnadeistpre Wit exoiplentds
suitable folr ﬂﬁ'n’a&ﬁfa&thl% ot R0l su?ﬂehﬁ&isn @u&th&cﬁo‘fén‘tsvz@e %%st | F%?ée nf&Nfor

example sy 673 yioc et ekl Blise AP drox oy Mgl ot

- sodiun algitiede, lpab'mﬂl»p}mlohdmmmml tragacemthednd gpieRp sl dispatsigor vttt gy

agents ma?ﬂéja h r'aﬂﬁ%c% Mm 'i)h&?h JB 1 ar 'Ié’c?thinn&r c%%ﬁ%@guah @}ogucgs

soclati’on wt
of an alkylgey ranecuift fasy acies, B@@melwcxxm@hylenefstqam glscemensanon

- products osé“tajﬂbﬂtgaxid&amﬂﬂ@ﬁ’ghﬂiaml dlipRatic ARcAAS if6Rftathpie Ul ation. I'n

heptadecofierBRQI ORI o Siense ST BRIt 3B B ?Jfl?w@h et Shrs

derived frqmp faam @@dit zhlé adexitid swohad pelfdxyethyleposorbitod monaniesses oor

- condensati®R PbdhdtP8E e‘ﬂ{ yidhe 9818 Gt i R@'ﬁdl%%ﬁ% d3EY&I ffom H&? a&@sr dzmd hexitol

IS 1N 0 enconpass

oS t
-anhydndescgql}ﬁ i BP0ty 168 SPHATIROTOR gle 1L B opYs SHSREDSIGP B2y el

contain ona Dnmm$resasamk Iforaegamply eyl citas-propii] phydr&%lbbﬁzﬁate, one or

- more colox‘ﬂ{&' a?&#tg %BQIernﬂéﬂrﬁg éfa?&{ng%igenftél; %em @%g&gh@% :ﬁ‘%gtﬁ@ g %%ents,rsralgh as

SUCIoseOIEﬁ‘Fﬁli*ﬁ*Fﬂceutl cal conpositions containing the active

l ng@ﬂﬂmﬂﬁﬁnmﬁﬂé/mbﬁbd formulAsd byduSpehiing ! RtifIhgrtdia: iti§ e

+ vegetable i oy SRR, Fen o, St B St Sl vy B el st

as lquid p@mﬁﬂng iToegily svapaisions 1eayf contairsthicksningagesty fou peanmple beeswax,

- hard paraff@i 6ﬂ@efy§alcohgp r@‘ﬁ%{eﬁ gogen'ts%ﬁ{‘ﬁjsetﬂcasfe Q¢ f&'il?%bo‘&? Gn volﬁﬁﬂg of

any net known

' accorai
- agents maffr‘?eﬁﬁ%ﬂ? wgwq;ra@a@?a bisross! PEPaHeT éfhemﬁlﬂpﬂﬁﬁ%a%md
30

preserved b}ulhh additivpas iah akihoxid@my sueh as &bdjtbmheldor f nmor et agent s
2 qeabttl: PO ol SRRl T ltheSioR AER G0erh

i

Y SHSPGHSIOWé%ﬂWtWQ ofiyelat E-'OYlde dﬂpdetrvcmgrmm nml@npxtaxewa&m;hspmiﬂgy
. or wefting 8ge() @ﬁb?)crﬁii}% @éﬁt%@@;‘leﬁor RENBER ki OGS Suit U %%@t niy U Hefling

35

n admxt re wth. n

 agents and 5?158%‘5 AR A {63341@@%8 bif shopeAlEsRey ) 1Briieped Jhaye Hrdgtzonal
-excipients,dod exainple sivestertifi flawning et coleringfagémd) hey also bhpeent.

excipients may be for exanple, inert diluents, such
as cal ci um carbonate, sglium 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 or
al ginic acid; binding agents, for exanple starch,
gelatin or acacia, and lubricating agents, for -28 WO

wiPRdd 69 PCT/ US20031032222 exanpl e magne3| um
st eglr(gé%} stearic acid or talc. The tablets qwzgoéloszzzz

uncoated or they maybe coated by known techni ques to
del ay disintegration and absorption in the
gastrointestinal tract and thereby provide a

sustai ned action over a |longer period. For exanple, a
tinme &bt BiATRAgerti¢ahrompositinnsad thyl igesatiph map Alos bemrtis fernoof oil-

in-wat@leyp@BIons. ThesdiBahadctndPiRs e S epéiﬁ for kRGN GraPfRs o,
e Fr ke L e
may begwiwliyeodchainggeus, for &mphtgamfaoicmmfg uhDdragﬁ&Hnﬂﬁﬁa&urally—

t
occumﬁg’ﬁﬂﬂéﬁlﬁhg%:qﬁ)r E: 5 S(ﬁ‘f @ch b glegzlﬁﬁn %Pﬁ st rg aé'g %ﬁt&fg g?xgﬁfl from
fatty @ apgd %‘é& M‘iféd% s.iTpregample sorhitan mmmieatef ad ceréengatien products

of the seidlpaitiahestony Wil ethene dxadeCiob BRaRIpRSRINAE x? leﬂé%e}b&tﬁh mBfoofite.
the active ingredient Is

i | es. wh
The em%ﬁfo'i:s &%%6 P%n%a\?g? vg‘?e?%}’“gﬁﬁé ﬁ?"i‘mﬁ% BEH for exanpl e
pean Lﬁyr@mand Flixjtsmaywferbulated with syeeteaingiafentsifp exensple

glycerok p S8fd gdol, Gebial &k sﬁ«ﬂ@seagfgdh% Etﬁfnk‘ ?432 4s9 c&% Kbéthfcent,

ients uitable ftor t ure
a prose %ﬂ}'gé‘ﬁ‘iﬁg‘%gﬂéﬁ Eﬂi INgEEAS- exci pi ent s are suspending
agent®e phamacmbasip:bmpﬁsﬁﬂmsl fhag B¢ Boky FoRinlbf b @@hielirh}@cﬁﬁ)le

aqueousf@'toib)ékéh%i.lé ginnh ﬁyVI ﬁ qué%%%&n?%gﬁxLa gf{(j?ér P%B)%%Wn .

I um

art “Smég’ﬁseggﬂﬁ? e m&i‘i’@}fﬁé’i@ aﬁ@ptaﬁnd\mmenmgg agntgdnthdamslyeehe
mentioned pistver Thd yterfle ﬁijéddb[lﬁ)téﬂiﬁﬁ@ﬁ‘ﬁ;ﬁj{ 8180 bé QEtefﬂé a% e solution or

suspensic oﬁ ?ﬂ :Emrﬂio X ][pgfe?lged Doa 2% !%Flsﬁ{lgg%g%%éveﬁb F’(gf&%%&lﬁ %eagq%gltlon in
1,3- but@? élal ahmongihe e@nplebis aelucdcs an salvkntd &atnﬁa)&iclt)ﬂpﬁjy&i Q% der,
Ringer" s\&bﬁlﬁoﬂ é}ﬂQs&&ﬁé Sodalrh Hﬁ@ﬁde%o]iﬁh&? hlﬂlaﬁch ?i%gﬁ;%i ofls e,

:ﬁ{g adeca éa%&eneox cetangl, or con erfsa
COHV“““‘(S’P tf’ifi‘iﬂT sQlvenprisaspending mpdiam; Festhisgurmoseayblodfixed
oil may b@&%glo;@d iisbdudiprsyathBghémL gﬁmgibca@mep ?hxaeeﬁm{ gﬂyt%aas such as
condensat i on producCts of
oleic acxﬁ?ih P%pﬁg ﬂ{c‘)%}%ﬁh%%@ ﬁf'ﬂ%ﬁa " esters derived fromfatty
aci d? @FmposRds of|the I&cmgtdn\redw mépalsebesadalisistered in the form of
suppositerids Yﬁr@&ﬂ%ﬁ&rﬁﬁfaﬁbﬁ @ﬂhé@ﬂ? OfRAL @om%&ﬁmﬁ%ﬁ%%ﬁ Prepared by

tﬁ’ ensj ons al,so . contain
mixing 3 %P’%?l qoarmgggg;ﬂﬁp%pxgtgtm}pch ig polifl a5 pelinary, temperatures
but llqm@ aﬂibﬁjlednylbmpmtﬂndm theteforemieR i€ the @6t toASRe $he dRE

Such ma%halgﬁfe%o&aa\:‘\qﬁ&&ls 4hd é}%@&ﬂéﬁn fdone or o rzg % Wle;‘t eni ng

age , a saccharln
sus gﬁ‘ﬁéﬁ)ﬁ?ﬁl U grepes, intmentn jedliss piplutioppersdspegsiotsestact i ve

contammgnijﬁ @iipetidsiof ti@ préé@ﬂ?ﬁ@ﬁdnfh 4% émp IB ?F&IHBHE ?&lﬁy S
I n

spplicai i bopicH dnbfipion splf 0T Boney s gt REme of | y
sus p@l@MYmaCﬁWab@Mpammrmmmneﬂkﬁmf Iﬂ@p ﬁlimvef:ﬁksn may further

.
vt i U8 5 S i
treatmen’rfq\?gl}ﬁfs YFg‘% B-to provide a pal atable

or al mpi-eeqmumm Ofpreﬁ@ﬁﬁ&ﬁoﬂb@ﬁ@ﬁ)&ist\ﬂﬁélﬁe&iﬁﬁé ilfibition of dipeptidyl

peptidase-IV enzyme activity an appropriate dosage level will generally be about 0.01 to 500 mg
- per kg patient body weight per day which can be administered in single or multiple doses.
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30 preserved by the addition of an anti-oxidant such
as ascorbic acid. D spersible powders and granul es
suitable for preparation of an aqueous suspension by
the addition of water provide the active ingredient in

wodiansHES W th a dispersing or wetting agenl,ic,ces3222
suspendi ng agent and one or nore preservatives.

Sui t abl e di spersing or wetting agents and suspendi ng

agents are exenplified by those already nentioned

above. Additional 35 excipients, for exanple

sweet eni n flavoring and col oring agents, ma | so be
g : J ygf%ra%‘yélgout

Preferablys s dpsege 16veloviibe 2brgad-b Sraboptesp oY, OB
0.5 to abgﬁtel_’() I;iceﬁ ady. qapgm_@.sﬁ; _Hbs@@élte@él niak ele o€ 0101 en230anp/iad 150
rmo Ol 1 N- e S| (S
day, aboyjflodo %@m&’i‘gm chrapB 0t SO pRESL AR vliF R el e
dosage naayde 905 100.5, 0.5 &r 5 ar Tiorde mg/kgper dayt Gior esabadshinisiratin, the
composiggrg%%é;dr&ﬁ%fﬂyg%ﬁ%l{dgﬁg@lffoﬂﬂ_ @oﬁcﬁ)lerts?i%ﬂﬁﬁhﬁlﬁ‘i@l(?oftﬁﬁ di@fllee
active ingrecReT s Igh 0 IORASR-2R0, 2 nEar Py so S g
250.0, SG{TI? 2001850005600L® Fsm,amp.b@mmy atie 00 .Olnegoftthe avfivaingredient for
sters .or.par .
the symgfe SRERAL Y a5 o JRidhy Gbo LEREN. T dolbpBildt e b6
administenad oe @ regineicalilan 4 simss pertdsy, peTerallk orGsiof tise PYTARY-est er s
Wi t E_V\tﬁfeﬂﬁkﬁﬁg o?iﬂfe?&}tiné gﬁb@e@mill itgs Ao dypasiynene

. Sor an nono eal e enul si,0 nay als I n
hypertiEdRERAaGIT PR oFr Ry o PG saroaes pERbeei R eafif e
indicatedygsneldly batisfactony eelltsiatetobtaived twhom g camponngs of e peseahpl e
invenﬁoré eﬁ Ee?cl[d at Qﬁgﬂyﬁcﬁ&% o?fr%ﬁxodlbout%ﬂr Rk tPdboll 10046 B8 Rilogram

Such fornmulations may” alsg contain a denulcent,” a . :
of amimal bl st DV TG SR 01 TGP GAND 0085 5% (GG ST v ain
times a (ﬁ{tjl,aﬁ- mlagzletuﬁlb@ fb{leamﬁbl _strimslafmynalbﬁndm tliehtotaf dnilyﬂmsfag@is from
eri e | cla

sbout 1.0 %0 abut 0T, Biefeoabffsedis ioupl pif (5 O30 e, BB gl B 70
kg adult kwroam thedotal dady dosetwib genemlly befrow aipefaps forapow35Qee: iThip

dosage r@BEHl RayBULPURAR frolide BAGPIBailutionepdIeEr 5 |
oy vl by ndersiiog, bqwsver, fhatthe gpebific gpigrish angieatency of

dosage f&URP paRECUE patierd niag be vaied andailbdeperdalpon avegep vifbdters

i i o o ATALS ALl g o
action ofglst pempapngithe agealodyaveeah eReedl heglth, soxt st mogg frgdimeof

administAb trht© Bf SRtibS Uré bofubielbn) MeGBiepity 6fahé pdrtidula® dondition, and
additjo sterile, fixed oils are conventionally

the host %%gieé@ya sol vent or suspending medium For this
pur pSserahmpthotlsfod plepacad tRGompbunds pf his invqplioy e illustrated in
D e hud P et Diaing o

the follogfg}g iSthl?%]%g aﬁ&' Eﬁﬁﬁﬁlés. (%@ﬁs]%c Qbridl B¢ a8 édé_&%mfg t&procedures

] _ftatty ‘acil as oleic acid find use in
known in fhe atb pegsdHagtiated hewein. nj ect abl es. The conpounds of the
pr eSThe conipoandsiof the/Padsert iipentivh canlbe piepired framibetataménof aoidm

. f ' j f i Al .at ; .
e SR RS OF b Hont S8R IEL L) nC e e
such as thdse ofiformyuiailLinsigstandabpaptidorrupling coaditions levest ont

deprotecfgé}i. %e'p?eggﬁhbxg ofthes@ iR litel RUBREBEAIARe RHoWiE Stheiesd

the'rectal tenperature and will therefore nelt in
the rectumto rel ease the drug.
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Such materials are cocoa butter and pol yet hyl ene
gl ycols. For topical use, creans, ointnents, jellies,
sol uti ons or suspensions, etc., containing the
conpounds of the present invention are enployed. (For
Wik of this application, topical applj '
shgﬁﬁﬁﬁﬁ%lude mout h washes and gargl es.) 3&C%ﬁ§hﬁ9@nzu
pharmaceuti cal conposition and net hod of the present
invention may further conprise other therapeutically
active conpounds as noted herein which are usually
applied in the treatnent of the above nentioned
pat hol ogi cal conditions. In the trdﬁ%g&nt or
prevention of; conditions which pequile hi bi ti on of
di pepti dyl 5%wﬁqdq5e-TV enzyme agfivily an
appropria&ﬁ dosglage {| evel will gengral | W-r! about 0.01
to 500 ng 35/§é&/%gyﬂqtient b 9 ight per day which
can be adm nistered in single orfultiple doses. -30
WD 2004/ 037169 BCT/ US2003/ 032222 PiBferably, the
dosage |l evel will be about 0.1 to about 250 ny/ kg per

where mag% 1, RORSE, BH, @fiERAlte)as abfiel abloand P ith@hthbid BoBB Hdte R
Voo 1 e e, | eve about 0. )
Broup SRS p%?dxg’%gé?nyg%’& OVSE'”I%@'?E‘EPZE “der day, or
ﬂmﬂemﬁ@@h@ﬂ@ﬂhmﬂbﬂé@whg/kg per day. Wthin this range the
dosage nay be 0.05 to 0.5, 0.5 to 5 or 5 to 50 ny/kg

per day. For oral admi pjistration, the 5 conpositions
are preferably providé&ﬁﬂﬂﬂﬁﬂe formof tablets

contaighing 1.0 to 1000 of the actixp i ngredi ent,

parti ('::Sim-ql y 1.0, 153&05%0@2,%%% 0. 20. O pngp- 50. 0,

75.0, 14d0.0,.,150. . 0, 300.0,; 40 O,
508T,-80a O 75020 TERs 0. 500, 9 & of
the activel i ngredi or. the synptomatic ad] ment
of theidoSage to ?ﬁéhgghﬁgnt to be treategs The
conmpounds may be administered on a reginen of 1 to 4
time r da referably once or fw ce per day. 10
ven CORBGpR Y o Bl ot anauedalc b idheerre or
may be qggmxegﬂyplgpﬂrai Iy a vanigtyeof triettgly faenlizol earihaseakillet iethe art. One
e : 0 Lhe ent i nvention
commendif e e, 1 TR AR i Bl R BBV
commerciglly avajiabie, of Bcily, erepaserbieih the comresphieding @inn pcid by profection
using, foazmmpmrﬂinieﬂilmygdicabo@t ﬁ@r:% Eoeﬁﬁgrb@&nfzfdl@ﬂbélﬁéﬁ&d (r % =
1 er . kil.ogr. of _ api . body we :
- Coo), or R0 ifoR A e itk RGN SRS Bl habi
chlorofoypgteand g hasersachsastridthylatiine or B Nadissppropylethylsmiieafollewed by

diazometh&le® THE reb Sl diTRNketdRSTs tih "ttgﬁcﬁ‘gmfrgill\%{ b%ﬁ?}é %aagolv%ﬁ'é du¥h as

dosage is from  about f% to abo J )
methanol of gq@gﬁw; 8 I6ba suberigd fosonigaion follpwing the procedineefs e
Sewald etdl., SyrifkpsiskR$7£1097) ivhardano prokide th@tbaig aﬁ:ﬁtﬂldsaséicﬂﬂ.sﬁs %ﬁgﬂl be
0, t about . 1S .
eGSO o e e Gt e
acids I, @H@’Pﬁ)ﬁ@%g@uwmmo acids\limhdy byaisesh ddtestiatomiptentoviy er |
protected bBatantimeacidif@ithédiatelOs 8anl R\ SInd3A ﬂleffBEﬁHﬁ%ﬁ%ie%: 2]21 aristi,

_ Enantiose(ile%ﬁf;g@@&go #r i %i g- ép%ga;rgg ,él Cgﬂg%%g{lé eg{%{{gﬁ %w Sﬁoﬂ%\/- falrglg{f AgpTisH gt al.,
- Aldrichimies Asta {27 HE199A)e arhEale &i at., Tahedton 32n9510YB4).t he

nmetabolic stability and I ength of
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10

action of that conpound, the age, body wei ght, genera
heal th, sex, diet, node and tinme of admnistration,
rate of excretion, drug conbi nation, the severity of
the particular condition, and the host undergoing
wo's 25 Several nethods for preparing
con%@ﬁﬁg; of this invention are |IIustrated"taﬁ'{wm’z({ﬂ?{%s‘n22
foll owi ng Schenmes and Exanples. Starting naterials are
made according to procedures known in the art or as
illustrated herein. The conpounds of the present
i nvention can be prepared frombeta amno acid
i nt ernedi ates such as SEHEMB? fornmula Il and
substttuted hexahydr odi azepi none i nternedi ates 30
suchf g® those of fornu& [ 1] srp standarqageptlde
cQy dﬂ%m%omd' ) rotec ¢myw9

pr rati on of bese |j§)thc(§@q:gl§,tes 'S g éb g n the
f offOwi ng Scheneg. -31 WD 20047 037169 -

PCTI £/S2003/ 032222 R14' Ra~O PNNH 0 H, N- Ar\-\N_Rl I
V-CHRRy Il Il where Ar, R, R4, R5, R8, and R9
are as _defined above and P is a suitable nitrogen

prot edts B®2 gr oup as t@ctcgtﬁ oxycar boni (BOC)

benzytoxytarbornyl
fl uoCHE}glEtéI[hoxycar bony Frme'f‘ 5 SC I EI\‘EFMeBHNH 1)

BUCCOCI, Et3N P-1 NHO Ary OH2) CH2N2 Ar-11~ OH 1
0 3) PhC02A9 Il Conpounds ‘of or a.ll are
%‘? iterature or

commercially avail abl e, known i
may be conveniently prepared by a va? ety of methods
famliar to those skilled in the a One_,10, conmon

route i s ilHowstrated i nRISC/eRT 1.

Prot ect%gfr'«O
&?l}d‘l , Which may be . compgsgi
aval | abl wr\?&%adl ly pr em&@g fromthe ;‘g’%rrz%%ndi ng

am no aci d protection using, for ex
di-tert- but'yl di carbonate (for P = BOC), 1
car bobenzyl oxy chl oride, ég‘ or P = GC$bz), or
N- ( Oubldigkany! nmet hoxyc yl oxy)succinimde (for P =

Frmoc)...Ls treated W tyl
orTFAICH2012 th BH

5
g
Rj1a

Compounds of forrauta I 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 fert-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 3 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 triffuoroacetic acid in

~ dichloromethane, provides Intermediate IfTa.
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chl orof onnate and a base such as triethylam ne or NN-d
i sopropyl et hyl am ne, followed by 15 di azonet hane. The
resul tant di azoketone is then treated with silver
benzoate in a solvent such as nethanol or aqueous
and may be subjected to sonication fol |
“?h@éﬁggkedure of Sewald et al., Synthesis?cggkaﬁ@€%§¥
in order to provide the beta amino acid IL As will be
understood by those skilled in the art, for the
preparation of enantionerically pure-beta amno acids

Il, enantionerically pure al gha am no acids 1 may be
used. Alternate routes 320 protected beta-am no

acid internedi ates II can be found in the foll ow ng
reviewsgE. Juarls a Iectlve Syt hesj s of
B-ém no {JAci ds Ed.] 9’@#—!‘% %v Yorré: . Buari sti
et 'a [ri chi m ca Act a. (1994) angd Col e et
al ., %etrahedron. 2,3?mgl Ni'%4 -32 M@ 2084/ OGBR169
PCT/ US20Q3/ 032222 EVE 29 R4 HZN~k COZMe R5 / CN

1) NaOHLFA20770C 2 N R 9 2) COOBu) 2 NC
R9O"R5 RRs 3 2 - %F% HE'RPECIO C02Me Li OH CHC13,
EtOH R9 R5 R4Rs /MTHF eOH 5 (CH3)3A1 CH2C12 H N Boo
CO H EDC/ HOBT RaVRA®® 2 4Y' RsZ -- Boc_N NH R5 R4

CH2C12 6 R5R 97 Ra, R80 FUighoxane or TFA/ CH2C12
NP, BHOE? oy
N-R!
EtOH, Hy
Ib

An alternate method of preparing hexahydrodiazepinone b (wherein R3, R8,
and R are hydrogen) is shown in Scheme 3. o-Ketoacids 8, such as pyravic acid, can be
condensed with an aminopropionitrile 9 to provide the cyanoethyl oxopropanamides 10, which
can be reductively cyclized to hexahydrodiazepinone ITIb with a reducing agent such as platinum
oxide and hydrogen.

SCHEME 4

48
H4R30 R'RE

Boch\{ - 1.NaH, DMF . BOCNM

NH 5 RlorR'Br
RS RS
R® 'R®

O

HCl/dioxane HNM

or TFA/CH.Cl, /MN*R‘
RE

Hexahydrodiazepinone intermediates IIT and intermediates for their synthesis can
be modified in vatious 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
prepared by a variety of nethods famliar to those
skilled in the art. One 5 conveni ent nethod wherein Ri
wicsobydfg@en is shown in Scheme 2. Am no eSt&‘r&%zoosmszzzz
conveniently wused as its hydrochloride salt,
condensed with acrylonitrile 3 and the am no group of
the product formed is protected, for exanple, as its
tert butoxylcarbonyl (Boc) derivative, to provide 1
' is reduced to the primary am ne Cyclization
followeéﬁyge@@emwfo@re%bé halidp ascdieyarin dehems s rRﬁﬁ@teFu%?f theresulting
interme@RRAUGHedddR)nteStedBtelll Met hyl al um num Al ternatively,
the 10 am no ester 5 can be hydrolyzed to the acid 6
and cyclized by using am no acid coupling reagents
such as EDC to provi deSCHEM:®di ate 7. Deprotection,
for exanple, in the case of Boc, by treatnent with
acid such as hyirogeh dihortifde in di oREAmE gr
triflugroa i aC|cE|HﬁIodFéBroronetha provi des
| nt er mBgCkit e | ﬁ; 33AAD_2004,L0371691 20 3/ 032222
e

SCHEME % 4 O gﬁgfp a ;iR4 5 H

2. NC'R¥ 4o )
Pt 2, s1§|HHN~(4lerFaBrEtOH R pl1b An

al ternate method of RHCAdidGRHMehexahydr odi azepi none
I'11b (wherein R5, R8, and R9 are hydrogen) is shown

in SC%% &ch%xﬁﬁ;%lg%‘ih&ﬁat@d n?é%@m@% ?chtéfa@dc acid, can

be 5 9to rOV|de
hexahydrpdiazepinaesst s hich sy be peepzred @Fe@sq@ed fgrilatermediale Jgan Scheme 4

wherein TRHARIR /£ Hycﬁb'géhl & o9 Rﬁoﬁboﬁ@%@ﬂlﬁtéﬁﬂéﬂwﬂ@ﬂ]@' fivaNSchbink B whetein

5 e A 2O s D e
alkyl haRéi¢s) ‘The pidebs maRbd repeatdd tBinsrll aRecaddmikyl group, R8. Deprotection
provides Intermediate III.
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15

RO 7 11 R4 R8 0 HCvdi oxane or TFA/CH2CI2 H -RlL R5
9 9 10 Il Hexahydrodi azepi none internedi ates |11
and internmedi ates for their synthesis can be nodified
in various ways. For exanple, the am de nitrogen of
wotoswoiRege ate 7 prepared as outlined in Scli,%qﬁI

be al kyl ated by deprotonation with a base suc Sgosw&ﬁﬁz
sodi um hydride -34 WD 2004/ 037169 PCT/ US2003/ 032222
fol'l owed by treatnent with an al kyl halide as shown in
Schene 4. Deprotection of the resulting internediate
11 provides internedi ate I!I. SCHEME 5 p 1. LDA, THE
R4 Rs 0O Booty 2. R41 6_NR -> HN N-RL R5 (3.

LDA, THF) 5 R9 12 (4. R81 or RSBr) RRO IIl 5 5.

HCVd| oxane Anot her such aRbhe is illustrated in
Sche ot ected hex 0di az ey OBR DMIAi ch
e |pregared as destoiN bed for | nterfedi-ate—tisn
Wh\/ﬁﬁﬁ in R4 "&Bhydrooblm"u SIOALy DMF
prot ection of"inter from ¢ peptizieTouplrigei N

R5 i s hyHdrogen, can be aI ﬁl ated by using bases such
as | DA followed by treatrmént with various 10 al kyl
hal i des. The process may be repeated to install a
second @l kyl grou R8. Deprotection provides

I nter medTNﬁle Y )&% 2004/ 037169 PCT/ US2003/ 032222

SCHW O EDCdepiomtctioDVF

,*\JN“‘R e.g., TEAICH,Cl, for P = Boc

fo

Intermediates II and IIT 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-y1)-N,N,N’,N'-tetramethyluronium
hexafluorophosphate and 1-hydroxy-7-azabenzotriazole (HATU/HQAT) in a solvent such as
N,N-dimethylformamide (DMF) or dichloromethane for 3 to 48 hours at ambient temperature to
provide Interediate 13 as shown in Scheme 6. In some cases, Intermediate Il 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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HN Ar~~OH f. NR1l or HATU, HOAt, DMF R Ry or peptide
coupling Il 1l PENH O R4 Ra deprotection Ar'.'~N
NRL e.g., TFACH2CI2 for P =Boo R5 9 R 13 NH2 O
RA RB NO NRLR5S R (I) Internediates Il and |11
wah6uap9Hp ed under standard peptide coupling.vesn03/032222
conditions, 5 for exanple, using
1-et hyl - 3- (3 di met hyl am nopr opyl ) car bodi i nri de and
1- hydr oxybenzotri azol e (EDC/ HOBT) or
O (7-azabenzotriazol -1-yl)-N,N, N, N -tetranethyl uroniu
m hexaf | uor ophosphat e and
R7. Thdse matipobeijeri- -eayedwizobut arzot B{tedNDUICHEAT), oxidatons elkylaten.
acylauog,léﬁﬁ P%?%IX%% tﬂé ne {hg'b’elré E’Jn'ﬁfr{iﬂl En&%)thdlé skﬂled in the art.

ur,s at, anpi ent

t enpd S G@sgsdhe gﬂ% awr}&@f ?P@é?lss%na@a%@n SHhemAs may be
varied té&SEabIife e rdattichaiit SaRAmwahBl esaokieh products] Thafojlobmgaxamples

are provac%d O E%P t%-ng' %hlgﬁ)% n%tglﬁ%g &%?eh%uﬂg hg(?crs%odt “Ilhgéelé%lﬁn@gse&é ¢

ese

illustratiye ofziged shguidmobbd apnsirurd et lirsibie ipinentig BANH¥AY-t 0 t h e

coupling reaction. The protecting group is then
renoved with, for exam L uoroacetic acid or

met hanol i ¢ hydr ogen=¢ Frere i..lthe case of Boo to

give the desired am ngqy'zrhe product is purified, if
it

ry

necessary, by recryst ation, trituration,
preparative thin |ayer ¢hromatography,. flash

chromat ogr aphy on sFli c@ such as 15 with a

Bi ot age(r) appar at ug LC. Conpounds that are
purified by HPLC ré e |N|>|a03d as the corresponding
salt. Purlflcatlo ; li ates is achieved in the
sanme manner. In somg ca oHpduct | or synthetic
i nternedi at es |IIus rated in the above schenes may be
further nodified, for exanple, by manipul ation of

substltuents on Ar, R, R4, or -36 WO 2004/037169
opratyonyhamino]-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 agueous 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 1N hydrochloric acid
and brine, dried over magnesium suifate 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:

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 etheteal 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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R5. These mani pul ati ons may include, but are not
limted to, reduction, oxidation, ‘alkylation,
acyl ation, and hydrolysis reactions that are conmonly
known to those skilled in the art. In sone cases the
gcarrying out the foregoing reacti

Wﬂ&%osﬂ vari eé tg facilitate t%e rgactl on 3{171?@9'%%%6”
unwant ed reaction products. The foll ow ng exanpl es
are provided so that the invention m ght be nore fuIIy
under stood. These exanples are illustrative only and
shoul d not be construed as linmiting the invention in

with ethhaeciaigyand wenhrdrRraEpRteE with S %Crydrophigrc erigy fatupatedpqueous sodium
blcarboﬁasﬂohﬁroh (ah@ bind3dki @XM e ARG 3FALE Ml cbnéedirhtedinfatiar 0

puriied YRR hRP AR EaieR by 1 ooty LiSPAN R i ne

diazokefome.a sol ution of 0.5 g (2.49 mol) of

I NMR, (m Uehe13yls 736095 (31, @H), wswsﬁ(nmzszs 43 (8§, L1 HIp,\5. 128104,
dded sequenti al | of 2N aqueous sodi um
1ED), 4430 8300, G OS2 0 O B 7 G JED 366 DL T or - bt v

di carbonate. The reaction was stl rred at anbi ent

diazo-4 305 LB rapl Qn ﬁﬁﬁ-@tdnéﬁﬁﬁ)weﬂ lﬂ/m of hRthandl de-30BCFdreddded

sequenigfy 33 fales 18%?@%%%3%&? stiior SCint RSt siver

benzoataf T}mrrelachbm whab ttireddarfdonin HefoRQliNBng 6/2h (ambrhacﬁt)ate asl washig

sl A N 0 AR s o, i

organic plase; Wi qypr @pgnggtmmsqlfaéer, conseRiEsiSrin wwsl the emantiomers
were sephrdtddig [ﬂﬁfﬂﬂﬁ: Bhigd) HPECi(ChizQghkMAD @bluthin£3% yihagil hﬂ’rexatesﬁo

sive 55 ipf 5 fho Aesuer] CRECHAT e?”ﬁﬂ?%ﬁ'fﬁ%}le&@e%%mﬁ}'& T @1‘*%5?1 sftivedin 50

mL of agiiktoreaff tetrahydrofucea: rostisnple R 2quosusdihiumdryiroxidg (3il:1 m%stm‘ed
at 50° (}ﬁmgﬁ r ?ﬁﬂe@ctfoﬁ Fyad E%Jﬁdnacnﬁﬁﬁpﬂtﬁ g%@ﬂﬁ%r @Q@cﬁ@ﬁdﬁci@éﬁldﬁ

onet hane was unt | col. or
extracteh wyth pdbapelaicd e crmbipg TGRS B RO Sk Py GRecgyer
magnesiim stilfgte exd&m8enttited HovaciididpEvehs tifitengpioand dxya vehite fodnsyesolid.

RGOS PRI T8 BlED 300 B0, 5500 D ST it o

1E), 2.98 ¢t 2e2 60 dmviBh&d8 éefdential |y with 5% hydrochl oric

aci d, saturated aque@HSRIIRBIATE 2bi carbonate sol ution
and bri ne, dried over magnesium sul fate and

concentrated i n vacuo. \Eirr/ifi cation by flash
g

chromat ogr aphy (silica 4:1 hexane: et hyl acetate)

afforded the
0\(0
FoC NH O

OH
F

3R)-3- tert-Butox carbonvDaminol-4-[2-fluoro-4-(trifluoromethyl)phenvll-butanoic acid

Step A: (2R.58)-2.5-Dihydro-3.6-dimethoxy-2-(2’-fluoro-4’-(trifluoromethylYbenzyl-3-
isopropylpyrazine
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30

di azoketone. 5 111 NMR (500 MHz, CDC13) S 7.03-6.95
(m 111), 6.95-6.88 (m 211), 5.43 (bs,1H), 5.18 (bs,
111), 4.45 (bs,1H), 3.19-3.12 (m 1H), 2.97-2.80 (m
111), 1.38 (s, 911). Step C (3R -3-[(tent

weHdo bonyl ) am nol - 4- (2, 5-di f| uor ophenyl ) but a
aci g@g&?ﬂ sol ution of 2.14 g (6.58 mml) ofl)CTmsz‘m:’m”nz
(R, S)-3-[(tert-butoxycarbonyl)-am nol-1- 10
di azo-4- (2, 5-di fl uorophenyl ) but an- 2- one di ssol ved in
100 nL of nethanol at -30 C were added sequentially
3.3 nL (19 mmol ) of diisopropyl ethylam ne and 302 ngy
( 1. 3Tamwiutiopfof 832 g8 mipeh) pbedremertially aatlehle GiF)-aslihydro-

3 6-d1m§l§1b£3f @s&oﬁx@bylaﬁafﬁaambi@b ﬁﬁ%f@é&alﬂ'dr&graw ok D7etdws -AsRt BAL

(19 mmgaﬁpﬁﬁ@?‘gfos 5&5{9&8 nﬂ}eé%n% dr G ﬁ%t%age?#%& for

20 min, Greyans eupdi pek2- ﬂa&rodltmﬂﬁbrcm&hylbmgﬂdﬂomme $n2(f mi.ef
oGS BT AT DO Tl
amblentt@pmtures %@ rqaatmﬂ wasiquenshes et water, cepicoutrabgan paguafand he
extracted 86th reﬂﬁh 4cBRate AR b BBBE] org&aﬁ@;bhagd WisSfashéd wikh bﬁlﬂél cﬁwd and

concentfHi 5 ko o PartitsRatby it FitoRitagan (ainfs B b fodl asgigdn

hexanes) sifardet) thetide sampouedl at 50 C for 4 h. The reaction was
1y NMR@SUOEMHZ &mdlgas e@aw zsf(uﬁ%ﬁﬂ ulague.,ﬂmﬁ tu‘ hlﬁr(s czﬂacy &% (813,

extracted w

360 (, Phelsei Hd SRR Nidrt: 535 He) SaPI@ 10k o To b5 Aan 425 35

(m, IH)s10 {RBHE, P8¢ ) IEd 3, ge: 1 Hz)yacuo to give the title
conmpound as a white foany solid. iH NWVR (500 MHz,

CDCL3) S 7.21 (m 1H), 6. 98 (m 211), 6.10 (bs, 111),
Step B: 5. 05 (R)a# Butaxyzarbenpl)-2-fluordy-4-igflegrome v%wwalaum 1

2R) cg“38 (s, 911). INTERMEDIATE 2 OO FsC Y NH O CH

( 3 R) T§ asplugipp of5 8 841 ameB ATA2RaW-Aordibyise-f Slpehory 2 1
fluoro-4!-(triftworemedty ] neyl)5-isoopyipyrizinesiaist mIStfapmikturd @R 5 S) 2
woni R oo (50 i gl sl o Y s 6
reaction wep BHIERghfp ihe orgaEc ylyeRBOOBIPEed MORFUIS @sm:e@m_te
was addddun®l ﬁ@lsuhn@;nweé ba§1c 1—98 diid) tHSthe redfti HOTAFRIGe@whtl 100 mL of

aila ( 2
tetrahyclg)}‘ ég 215.11?1 “gX}rd%Ff{bn’?BatF was MTQ&resultmg shurry
was stirrpdfor élﬁl hdvootentated i vacﬁd) afiel exdtractedivihl eth@l avktate( The comtliedof
organic @age Wi ﬁﬁhéﬂ \k/ﬁl? bﬁﬁe @(?deérld' ct)ﬁﬂepﬂté& W %gﬁé{n%li gy gash

ture

chromatpgggphy y (@Roagel. |29%»re<§hy4 aqetaterlp b@faaﬁséﬁﬁmd%wfwle BRTRACES |
IHNM]E’Z(’JSOﬂW CDCI3) 6 7.38-7.28 (m, 3H), 5.10 (bd, 1H), 465 3.98 (m, 1H), 3.76 (s,

3H), 3.32-3.25 (m, 1HD), 3.13-3.05 (1, 1H), 1.40 (s, SED.

Step C: (R)-N-(tert-Butoxycarbonyl)-2-fluoro-4-trifluoromethylphenyl-alanine

A solution of 5.1 g (14 mmol) of (R,S)-N-(tert-butoxycarbonyl)-2-fluoro-4-
trifluvoromethyl)phenylalanine methyl ester in 350 mL of a mixture of tetrahydrofuran:
methanol: 1N 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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5 tetrahydrofuran was added and stirring was conti nued
for 3 h before warm ng the reaction to anbient
tenperature. The reaction was quenched with water,
concentrated in vacuo, and extracted with ethyl

wooBlsAkAse The combined organi c phase was Waspeficoddsaaz
brine, dried, and concentrated in vacuo. Puri fgl cation

by flash chronat ography (silica gel, 0-5% ethyl
acetate in hexanes) afforded the title conmpound. 10
1H NWVR (500 MHz, CDCI3) S 7.33-7.25 (m 3H), 4.35-4.31

111), 3.75 , 3H), 3.65 , 3H, 3.60 (t, IH_J
Iy vaézn(]go )QDgQ@)gg %&&79&,(@3&), 4.&12-,4.41);? 1}1]5)3;383'5_(.@3(111, 181, 2.98
dokl = Hz), 2.25-2.15 (m 1H), 1.0 (d,
(ad, 1H§3€| g'l%’ E&%ﬁﬂ;}héslgléﬁ( d 3H J =7 Hz). Sten B:
(R)-N-(tent-Butoxycarbonyf-2-fluoro-4-trifluoronethyl -
Step D:phenvBR}-3NkdreB Bk fettbon i Rréisi] 4F 2 Fihofb-$-atiflhdromethl)-phényl-
(15 Y I ic fi (2R, 5S) - 2, 5-di hydr o- 3, 6-di net hoxy-2-(2' -
fluoro== - i fl uoronet hyl ) benzyl)-5-isopropyl pyrazi ne
i n 50Torasofftion of 3.4 g1(P. mynol) efdhe praduct fivw:Stepchinoilorkphane
tetrahydrdffitan ht V&S waL 388k d3EqThtidly 213\nB gtae@ohh%r lgtoa aﬁdgg&?ﬁgmgamﬁle and

17 . e O B o anb bR aSp o esgtre L fperture for
30 min.cA chietbdtieer@solatonad dizdomethdnk wak thes addetiinotil thegellbwsdlor
persisteg ?m_étﬁgl%nlg gﬁ:{/& gtr)% S!E% %oti] g If}l%ﬁ%f dgl?. ?Ti’g%%mr%%lks ‘gzlfa%(?ﬁletﬂ\ﬁnk yad Q&najred
by dropyyise additiangi pigatic aeid ed Sherprction andibied Witheihyl asgiste prcywashed
sequentBlly vty E%Vl@?rogﬁlbﬁcf ﬁﬂd,fsﬁ:ﬁrlaﬁbﬁ aﬁheo?@s[dﬂﬁiﬂi_r bigdrBshatersoloficniad

. an extract.e a .
brine, R b R o i o o, Pog Rl B g
chromatogmphyr(sitiea geli S hhexanarshyl Peetatd)iaiarded 0.5tgof dizagketone. Toa
solutionﬁﬁ 0SRG89 hfﬁ)?ctl)’%f(tgé %hﬁﬁ%ﬁ% dissoV¥a i fﬁgm@gﬁh&hﬁ}\% 8 05°Cowere
adaed AR TS B o oS AR 347 P 1 e o v
benzoatdl. BHe-rSacB&n Wiy sl:ii:rbl)(l) for2.hiefdrs dilutﬁgl)mith%ﬂﬁrﬂacgéta%arﬁmasﬂiﬂg.) ,
sequenty o Ry it i it st ShBP b, s b The
organic pitpesyes diled @veranagnesinmy sulfsie, emeentmpied iy Yapuprpwgd gissefved in SCmL
of a il S Lef M MG IR Ritohe R b it (1) andsimed at 0
°C for 33 'The R GPOIRL AR ENgH P TavEEouiiopif B o BHRF Hithim
ethyl acétatelr Thel combiridd brghhic phamesvere meshed with®rige, fdpied 4vir maghesium
sulfate aﬁ@@%ﬁ%&ﬁ%ﬁ&gﬁ’ kflve th ﬁ{ééj d ;%ﬁn%‘%si J\gﬁ%’ éénﬂjé loric
1 v g, GRGIEES T i 8B 5 Dot 26 aean gl b 201

m, 1TH)TBOEFT @in1sy) 1.58-2.50 06, 2 NCen(s! d in vacuo to give
( H)t he ti t%ﬂ ?gn'pound. &gs%ﬂwo 2 0%37169

PCT/ US2003/ 032222 1H NWMR (500 MHz, CD3OD) 8 7.45-7.38
(m 3H), 4.44-4.40 (m 111), 3.38-3.33 (m 1H), 2.98
(dd, 1H, J = 9.6, 13.5 Hz), 1.44 (s, 911). Step D
(3R)-3-f(tert-Butoxycarbonyl)am nol -4-f2-fluoro-4-(tri
fl uor onet hyl ) - phenyl | -
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5 butanoic acid To a solution of 3.4 g (9.7 nmol) of
the product fromStep Cin 60 nL of tetrahydrofuran
at 0 C were added sequentially 2.3 nL (13 nmol) of

di i sopropylethylamne and 1.7 nL (13 nmol) of
wigsobumisyles chl or of ormat e and the reacti on waSpcGiishdnss24:
this tenperature for 30 mn. A cool ed ethereal
solution of diazonethane was then added until the

yel |l ow col or 10 persisted and stirring was conti nued
for a further 16 h. The excess di azonet hane was
guenched by dropw i tion of acetic acid, and the
reaction was dilute cetate and washed
sequentially with 5% hydrochloric acid, saturated
aqueous sodi um bi car bon olution and brine, dried
over magnesi um sul fate anfl concentrated i n vacuo.
Purification by flashF chbo ography (silica gel, 9:1
hexane: ethyl acet@ate)] afforfled 0.5 g of di azoket one.
To a 15 sol ution ofyX g (NHsagmml) of the

di azoket one di ssol ‘ of nmethanol at 0 C
were added sequenti"g de’mI) of

benzoate. The reactidn was stirred for 2 h before
' t| ng VVI th et hyI acet at e and was hi ng sequentially
EELT f . drifluosopheriibatangicedds sodi um
b| car bonate and bri ne. The or gani ¢ phase was dried
A.over Sk I ‘- ) ntrat eid i n vacuo and
' A 0 (2’ ﬂ

(2.4 5 trifluorobenz
t et r@ﬁy@ﬂ&bf uran: nmet hanol [ N aqueous li t hi um hydr oxi de
(3: Lophe rea
oS08 o B SbyRould SR “é&ﬁ?%%%%ﬁ?o% afs aflerls s
yaro g e F RSP PrOP P AnCATE et (82.3 Mol ofr k. irsiflusrapeniyi
bromidepling €5 preedursdashnishd\fod htehhddivgs 2,8rdpesl over migneSI um

O, e oo oSS (SO LD S

(m, 3H) éE@(ﬁE»iHBﬁMm 1132.98 m, BD12.20 381099 (cﬂ,BH,JASZEa@@&d,

3H,T=gH/y). 111), 3.06-3.01 25 (m111), 2.83-2.77 (in, 1W
2.58-2.50 (m 2H), 1.29 (s, 9H). -40 WO 2004/ 037169
PCT/ US2003/ 032222 II\ITERI\/EDI ATE3 F OO FNHOOH F

L T e -
isopropyh(7 .5 mmnwl)pmm@m blacetonifrile s 4R1eB 20 gL ofasl
hydrochlpriceRR]. She kdaBBnSwk2tifted 6872 h TPlohcHirated B v&uS ™ The residue was
dissolved in 30 mL of dichloromethane and 10 mL (72 mmol) of ﬁethylamine and 9.68 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 1IN 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 comapound.

IH NMR (500 MHz, CDCI3): & 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-Butoxycarbony})-2.4.5-trifluorophenvlalanine
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di hydr o- 3, 6- di net hoxy- 2-i sopropyl pyrazine and 5 ¢
(22.3 mmol ) of 2,4,5-trifluorobenzyl brom de using
the procedure described for Internediate 2, Step A 10
1H NMR (500 MHz, CDC13): S 7.01 (m 1H), 6.85 (m
whl4o3#e®2 (m IM 3.78 (m 3H), 3.64 (M gEhilds20dnHin
(m 111), 3.20 (m 1H), 2.98 (m 113), 2.20 (m 111),
0.99 (d, 3H J =8 Hz), 0.62 (d, 3H J =8 Hz). Step
B: (R)-N(tent-Butoxycarbonyl)-2 4

5-trifluorophenyl al ani ne nethyl ester 15 To a sol ution

of 32¥b§, e &éﬁp@mg@bé fgﬁéz,éﬁ%@g from 2.41 g (7.5 mol) of (R)-N-(zert-

butoxwas@pvlb@yﬂi wiflpgrophenylglaping estes bsing the prozedureddserited for
mcrméajat@pggﬂgr@trl | e was added 20 nL of 2N hydrochloric

ction was stirred for 72 h and
LCMS?%H éM 'n vacuo. The residue was dissolved in

30 nL of dichloronethane and 10 nL (72 nmmol ) of
step DI €t @) 32 ARG AORyholifel o 43 hoRondyn!telin Bl bt

arpoonat e d

16 h, Tes m!nt@a OWP% gﬁblém}ql) cﬁ&@)r%ﬂb@ﬁﬁﬁ%@h@@-carbonﬂ)-
2,4,5-FREtBRAdnyRlahihe M 10mLISF Hﬁéﬂiypﬁliér@f 120 *@Gietk AIded SghdieallylhEo3

ot o 2480 BN 0D oD RC Ry pleEiBrmate, ana e

reactiorchasctitredafthip te;npel(amret for &5 gt | A Qodledetheasad solatidmdf diazomethane
was thef 68de@ a1 tﬁé’ye‘ﬁmv%ﬁ b&ﬁ thd bl Bt ﬁﬁfﬁ%@ﬁé%ﬁnhnﬁk& Mf&rﬁ@pl h. The
excess Qtoppthals ol qraedhy e %ﬁﬂony? ise%c 301%2“%6 OBV
diluted (ith ethill avetatt add whshed SHdpenti2By Sitke patd@ated aqueous sodium bicarbonate
S°1u“°%%?b&% 9 BRI hE st st B ROE Wittt
flash choseateemmlly (sl Eely$: Lhasangietiybaceigicd afforded Q36 gof diazsketppe Toa
solutiondf 0(38) (NlS"nﬁﬁdl of the cha.zotkean]gei d1$solved in 12 mL of 1,4-dioxane: water (5:1)
ri ni ne ne;
s 5B 058 PO e sl PR B 65) PR o2
before dliptisg eith Ghyl m@mﬁa@ﬂasﬁlr@ lsbquentia@S)ith INGhyBuchlori¢ 3¢ arl rine,
l: h I
T
chromatogtaphy (§111c4 gel A7t ﬁyﬂm@n@@g #iok pgenc acid) afforded the tltle
compoudd.4, 5-trifluorophenylalanine in 10 nL of diethyl ether

sl U668 8996 BLE0S b Q005 0 fd A5 o
ZI-I) ZﬁdmeZH)‘,bBﬁm,éH)and the 10 reaction was stirred at this

tenperature for 15 mn. A cooled ethereal solution of
di azonet hane was then_added until the yell ow col or

persisted and sti r r Y] D, nued for a further 1
h. The excess di azonet hane was quenched by dropw se
addi tion of acetic aci d the reaction was diluted

with ethyl acetate and shed sequentially with

sat urat ed aqueous SOGH umd)%%@ bonat e

F
NH O

OH
Br

3R)-4-(2-Bromo-4,5-diflucrophenyl)-3-[(terz-butoxycarbonyl)amino}-butanoic acid
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solution and brine, dried over magnesi um sul fate and
concentrated in vacuo. Purification by 15 fl ash
chromat ography (silica gel, 3:1 hexane:ethyl acetate)
afforded 0.36 g of diazoketone. To a solution of 0.35

w0 20di03hssmol ) of the di azoket one di ssol vedpbamgz’%,omszﬁg
1, 4-di oxane: water (5:1) was added 26 ng (0.113 mmmol)

of silver benzoate. The resultant sol ution was
sonicated for 2 h before diluting with ethyl acetate
and washi ng sequentially with I'N hydrochloric acid and

brine /i n over._magn m sul fate a
concetdsg % S s homiopa 1 4%.41%% PQig agig [prepared
accordin@hto ﬂmﬁrmdilﬁepbﬁBré.lsh ttiat.aSge Cgmﬁi W61-3074 (1992)] in 75 mi of

i, OB 0% s SR SIS P
under reflpg _ﬁ.orﬁ)S h 6oosbﬂsl tp pybienttemperaigre(and 088 £)(10 mmod of pedium ) |
borohydﬁd@& 15hL ofddater.wad a&ﬂed( 'I'he £ittich- vAS stifed {8410 min2fad partitioned

between(ag&f a%ta(eza.néﬁ 8‘%6‘9'2?0%3 Edﬂ% ﬁ?@ﬁ'ﬁ&%ﬂ“@“ 1 TR RER s

washed mmymmatmbmmmmamﬁumm 4hd@nt@Gerated in vacuo.

Pmﬁca@@%ﬁ%ﬁ%ﬁ%&g Bt ﬂéx% éi’ﬁ 1 acefhidd aff&ﬁeml Jof f

0i C aCI reﬁar accgr | ng
bromo-4, yydifineropigdeleahal- dp aB?l&F%Ihofe]t &(8 S:c'i’ﬁ‘?ﬁl
dlﬂuoroﬁdﬂﬁﬂ—aﬁﬁﬁél n( IPOR mbmoﬂﬁldﬂans it 0 mﬁsaiﬂae:dr’m g (Hnmney of

wvon S5 S0 415, BP0 SR 0 050 b 042
at ﬂus temppiate, thesnivent mre@wan@ inrag®> andtheyresissisjirred with élOQmL@f

diethyl eBRF. OTWeKoivEEn Wik fiRrdll-cotcentriiclin VRS0, 26d 9ﬁhﬁeﬁrb9 flag@ct i on

chromatdghea EhiERL Y0 b e e a L ek BB s oL
difluorobeneyl brapaide econtampretedveith canamhtetchbromidewhich Wammedmvhomf

o I REs jPrlel t
punﬁcatfb'h 'ﬁﬁmggﬁe' p?%ﬁ“ CaﬁQH?&J gzlr%j %E)? It g(g?tg§%ﬁ &1@5&&3{1
bﬁmﬂde@@HWWW&“@&QW“@ﬂBQ“H@&Bﬂéagﬂﬂwpdacetate) afforded 1.9 g

LC-MS %94 a4d 306 g@Pn4, 5-di f 1 uor obenzyl al cohol. To a solution

of 1.9 g (8.4 nol) of 2-brono-4,5 10 difl uorobenzyl

al cohol in 30 nL of dichloronmethane at 0 C was added

3. 4 Hssetirllyidloyingfthe pracdsiures oetlinediooth gepamtiorof Intgmetiptes

lg[g% : ne. The reaction was stirred
1-4, the or %dlﬁgslg:m? ?s %"?} erature, the solvent was renoved

in vacuo and the residue stirred with 100 niL of

di ethyl ether. The solwWABDHEIwas filtered, concentrated

in vacuo, and purified by flash chromatography

(silica gel, 20:1 hexanﬂg/thyl acetate) to afford 2.9

(W)

g of 2-brono-4,5 15 dif robenzyl brom de
contanmi nated with car bonot et @\brom de whi ch was used

wi t hout further 5 \(
SN NH O
R I
3
51 OH
Intermediate R3 Selected "H NMR data (CD30D)
5 2-F4-CL5-F | 7.11(dd, 1H,J=8.9, 6.4 Hz), 7.03 (dd, 1
H, 1=9.0, 6.6)
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purification. Using the procedures outlined for the
preparation of Internediates 2-4, the benzyl brom de
derivative was converted to the title conpound. LC M5
394 and 396 (Mrl). 20 Essentially follow ng the

woraeaauees outlined for the preparation of CT/USiOﬂSIO?aZZZZ

Internmediates 1-4, the Internediates in Tabl
prepared. TABLE1 OYO 534/ 6 NHO ROH 2
Internmedi ate R3 Selected' H NVR data (CD30D) 5
2-F, 4-C1,5-F 7.11 (dd, 1 H J =8.9, 6.4 Hz), 7.03
(w, 1..H J=0 0,66 -43 W 2004/.037169
BCTI US2003/ 932222 6 2-|F,5-Cl 7.27 (dd, | H J =
g'f/eH?EJ?%zieazﬁds-cll H)H T270@d( 1 H, 1= kl4, 215 Hz) mydz])
2- Me, 5-
I z-sats o ze,ulﬁ'm%ﬁﬂl%} '972.&}2]5 9.
1.33 (d, 1 H, :21H£z$) dd, I H J =
Hz) 9 2-F, 3} cﬂMﬂ iCl7 l(ﬁt(é, =13 H2),9.6-7.67
1
.

'I"

.95 (t, 1 [ H J=8.5Hz) [-190234 34nF 7.33 (d,
6.9 Hz), 7.19-7.11(m H) ﬁﬁf)l—dl—bl:

1 o1 H J
Y 4@Hz) L %Mﬁ?"%fﬁzﬂ;{ 9§) 39§‘?h%‘ i&),
7.38 (t, 2 J= 7.3 @7271(3@,1(H,,ﬂ=8‘5 25 Hz)(. 3 HZ),
96- 6.89(m3|—|),5.11((1, I B J = 11.7 H),

5.
p. 08( 9, | H, J=1AF31d)b6-F | 7.35(td, 1 H,J =8.5, 5.8 Hz), 6.95 (, 1
H, J=8.5Hz)
10 3-Cl4-F 7.33(d, 1 H,) =69 Hz), 7.19-7.11 (m, 2
0
11 2-R3-F,6-F |7.18-7.12 (m, 1 H), 691 (m, 1 H)
12 2-FA-F6-F  |6.81(t,2H, J=8.4Hz)
13 2-OCH:Ph,S-F |7.49(d,2H,1=7.6Hz), 7.38 (t, 2 H, T =

7.3 Hz), 730 (t, 1 H,J=7.3 Hz), 6.96-
6.89 (m, 3H), 5.11(4, L H, T = 11.7 Hz),
508(d,1H,J=119Hz)

EXAMPIE 1

HCI
NH, O Me o

N

2-one hydrochloride

Methyl N-(ter+-butoxycarbonyl)-N-( 2-cyanoethyl)-D-alaninate

Step A:
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EXAMPLE 1 F HO F NH2OMe 0 N F ~H (3R)-4-f
(3R)-3-Am no-4-(2 4 5-trifluorophenvl) butanoyl |
hexahydro 3-nmethl 2H 14-diazeoin 5 2-one
hydrochl ori de Step A

wiBhdnosNed t ert - but oxvecar bonyl ) - N- (2- cyanoet %YJITEP-SE&O%%E
nate -44 WO 2004/037169 PCT/ 1182003/ 03222 0 a
stirred suspension of D-al anine nethyl ester
hydrochl oride (2.0 g) and 5N aqueous sodi um hydroxi de
solution (2.9 nL) in water (15 nL) at 0 C,
acrylonitrile (1.1 nm) was added. The resultant
mi xt uFea Wiredspspepsien ofiD-Flgnics: methyl:sGr hydawnlloride (B@ig)and SN

aqueous soditnk BYIRENi @Y délution (.9 mi $int wReH(YS milh &y @0 Q@H{l%m(rﬁg (lnilrﬁL) was

dfor two

e, 15 SOHGE B I 53 10 B 0 A . D
tert buty shqarbenete (ubpuas addw anchzi mmmwesmrwﬂoﬁmmyk The

reactioBXixb B¢ %Qdﬂdfédt\tﬁﬂﬁtatﬁﬂt%@@?&&& %‘o%ﬂl Bi (fgfb%ﬁ%}é Soll tﬁ%;%nd racted

ar at ,
with et3 R CLHe OERBIO FHEF Y petPc, pisched A gt g vignhydeous
sodium plulfatef anglcbobaenfrateds The absitii wal poriRid Eﬁﬂf%lurﬁﬁbﬂrbrﬁﬂography

(silica, ﬁq? X&etz?glg oeié/ g)gt;é %ga% xmﬁﬁh& % %;gﬁé@%ﬁw@é ﬂ(zé’P’%{WPﬁqg’? -

alaninatgy) St ep B:  Met hyl
N- (13- am nopropyl ) - N-(tert-butoxycarbonyl)-D-al ani nate

To a t n _Q
—P_-_N_(t & AL 2

( 1. 5 y)a solutien hﬁncthyl@\BOemth))xmrboﬁﬁ)—Nr(Q-fcm il)—ﬂ) dfnlinate

(L5 WD) 0455 5 0 o By 5964 e

m.xt ure vvas
reaction pxiype was ST queratigepheselof éy@egey éozt Yorhsughe mmrc was flged

through Chte @mﬂutmeecaammﬁedmmmmhﬁm Bad dlaﬂ&oﬁieﬁlah@ rm@@a@as

concentid ] s1d BB 0 amiRBR R APl Py T e phn ity

residue. a5 an oily residue. Step C tert- Butyl
(2R) - Hexahydr o- 2- et hyl - 3- oxo- 1H 14- di azepi ne- 1| - car box

of rrﬁ‘b Ia;ZIM solunon of tnmethylalummum in dlchloromethane 30 mL) was added

oty 3T RS o ) C%@gﬂﬁ}-@- e L3l
dichlororggthnee a)hﬁ feaptingrmik R Essticred atfroem temperatia fordont deysend then
poured imo b flagk doﬂiaﬁn@ Hol SsFiCHRNtTRE Pdlﬂﬁre%pds Qtu‘?{? a(ﬁﬁlqh&ﬁ:hed-rﬁ]ﬂhe slow
addition 5[[] 2o o' ?urasted arqugodus %{1119‘[10 Hl%zncﬁﬂonde solution. Sodmm 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/agueous concentrated ammonium hydroxide in dichloromethane) to provide the
title compound containing less than 3% of the (35)-isomer.

LC/MS 228.9 (M+1).

Step D: (3R)-Hexahvdro-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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addition of -40 nL of saturated agueous anmmoni um
chl oride solution. Sodiumsulfate (20 g) 25 and
nmet hanol (50 nL) were added. The nmixture was stirred
for 1 h, then filtered. The solids were washed wth
womembnanol / di chl oronmet hane. The filtrate Wa§ws2e03/032222

concentrated. The residue was purified by flash
chromat ography (silica gel, eluting sequentially with
4, 6, 7 and 12% of 10:1 net hanol | aqueous concentr at ed
amoni um hydroxi de in dichl oronmethane) to provide the
title conpound containing | ess than 3% of the
(38)-|sorrer 30 LC/I\/IS 228 9 (I\/Hr|) Step D

Step B:( 3R) -B& Qrent gnfidangdhelze (@ H5-2- one
hydr Qﬁﬁh&ﬁb%vﬂﬁftﬁnoﬁmﬁm'dm-}m 2H-1.4-diazepin-2-one

2R o - b
§<yl ;tqeo aff’g r“%é&f ‘i‘lﬂhf]ﬁéfl’ﬁ?]@\ﬁ@-% “@t)@pd -3 (rexol vgdrl ﬁ

butoxycafiotylphrduyd A, riflierophengi)Butaidg: RN VD ROIGHESF 35

dichlordiidihe &-20PchYhliGoblies AYALOEHLO 0@9&;@%%«55@31;@3%

desir
was stiregd & ?; IF_h gn‘gex@hydroﬁ-methyl-QH—l 4-diazepin-2-one hydrochloride (500 mg)

and N-nfeBIm&rphdiing 00.4BHILP Y &

The mi o ﬁp%%m%! ] bt b anoy ?‘%@gﬁygﬁg‘ %“‘irr%%vﬁu (B g wpre pdded.
aze I uti on of N-nethyl norpholine

~20 °C gnd iz with)slewm wmm@ togmfbfenewmperature. The reaction was quenched by the

agmuonwgﬁweamﬁmm%}%k n@“&‘%' g2k ol Y eﬁﬁﬂﬁm’ b but an oi

C Cl or 0]
@‘%ﬂé‘&ﬂwé g@%ﬂ“‘y | The Gprgbisedrsamiclagey vae washed seyentially with
water anddsing, tdeind ovdr xodivie sulfss asd dohkeattabr The ﬂamdue was purified by

chmmafﬁ%?hg?ﬁ#%%? o L nnhk Pionids 8
dichloroppethane) toftas d&e@mlﬁbmedws This Warfdrﬂliﬂlmﬁu(iﬁecrﬂy)dmellvmg the
product ddftture Jframaﬁbmtsrﬁma hé!ahé {18 )Q.& s@% hg%a J&h&lbﬂwaé’ at

then with sl.ow warm™n

llowed o 0B A1RBY el P agHC d h DCkia Omyrlegertor for 3

The soh@ma collettedindsedtshedatiehctold 57 Bihaialbbt a6 g vemb tilé SfnpRed.
extracted sequentially with dichloromethane and ‘et hyl

Step F acet ate_ The conbl ned orgam c Iayer vvas vvashed
AP sequisrl dhggropheny - : 3
sul fw({c%ﬁgb The r esi due was purl fi ed by

ot O TACR ALE S i ero e i i n 15

L'.'.':

uiﬂuoropjlp@ﬂ)bgtagmmhmhgﬁrotmahﬂeﬂfﬂl Hhiinzepindloid fpfmosh waﬂ' Réded

with 4N Hﬂﬁ)géﬁ’éﬂl&?&e il ldfdxfn} £l l?!méf eﬁrgg( drl€a fée(f gl?n a
compou“g] ﬁﬁh@é‘g‘i m%naas%fgl Ovii to cool to'():nbl ent >0

tenperature overnight, and then placed in the
refrigerator for 3 h.. lid was col |l ected and
washed with col d S%Mexane to give the title
conpound. 20 Stgp F: (3R)-4-f(3R)- 3Am'no4(24
5-trifluorophenyl)but aH@xahvdro- 3- net hyl -

hydrochloride
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trifluorophenyl)butanoyl ] hexahydro-3-nethyl-2H 1, 4-di a
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 (M+l).
whiigkRe F HO NH2 C 0 F U PCT/US2003/032222
4-f (3R) - 3- Ami no-4- (2. 5-di fl uoropb
I ) but anovl | hexahydro-I-nmethyl 2H 14 di azem 2-one 30 h
ydrochlori de -46 WO 2004/ 037169 PCT/ US2003/ 032222
Step A: Met hyl
N- (13- Ami nopnpyl ) - N-(tert-but oxycarbonyl)glyci nate The
title conpound was prepared fromglycine nmethyl ester
Step Ahydr oMAlﬁmdmmwmummmm akped in

4 St
t es{erE ét} Cﬁé}g Bﬁl dr o- Pée %gﬂ%giy thic méthw Z:ter hydr%@hlonde
following {hp &?&Bﬂﬁ@smk@émﬁ&@m}%ﬁ b Steps4-Bol ution of nethyl

LC/MSN4( 8-®ainopr opyl ) - N- (t ent - but oxycar bonyl ) gl yci nat e
(10.2 g) in tetrahydrofuran (TBF)/nmethanol (2/1, 300

nm.) was added I M aqueous [ithium 10 hydroxi de sol ution
StepB:(60 n& V-4 dudigepias 1 Shibox date at room

t en’pel‘@ﬁ Lﬁloﬁ\bfn@fh PN (3- ‘ I-Np(?e%l—blﬁ SdvnaMinate
S a3 e L L
hydroxidewbartion €60unE) Theasslti® miang vids etikaBit duﬁn meﬁtmm
An adalBoeb 20 por bt LR Rk Hedi e Pl e pfRd snd e miture was

vacuo.
stirred fgﬁ Q:IM Qﬁ Wik VAnieBoyshmdenrpdugedprassuredand the re31due was dissolved in 50
mL of nifihéhd S0( AL tERY biRIBoRRAARY ) GR5ROR dtifnd i’1:1DC

citloroine 080 p et st 2P0 Bl %M@om&m
9.6 g) andelykydrozybenzotriezile (HOBT, 6.8t Thaidu@ e emedeaﬁmm tamperature

for threleABrQ "tﬂeﬁ %.'e§t931 Hith Qaﬁu.%ré@ a@f&%ﬁ%@&uu&cﬁon& u%g tﬁigragfed

tate anl CsS
with ““%R"Hm& Pfféhy dratale; Thespmbied) Pligﬁmgwmmsf@ddwth brme, dried over

sodium snifaeand calcetateBh The ﬁﬁlﬂdélﬁad/mﬁ% b¥ éﬂr&ﬁat@i aphy (s1hc el, ljt Sto

s e IR RN LS 061 b Ber o A
compoun%éM|%52Mmound LS/ M5 215.0 (M+1). Std

tert-Butyl
Hexahyd 0-A4- 1 | - 3-oxo0-1H 1. 4 di azepl ne- I-car boxyl at

WAatg-4-methyyS-oxo-d HEazZgDINe

sol uSmchum d::f/dﬂdemwimg)was ddedhy d &t@red solution of tert-butyl hexahydro-
3-oxo-1H-1,4-diazepine-1-carboxylate in DMF (5 mL) at 0 °C. After 1 h, iodomethane (0.15
mL) 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: Hexahzdro—l—metth—ZH—l,4~diazepin~2-one hvdrochloride

tert-Butyl hexahydro-4-methyl-3-ox0-1H-1,4-diazepine-1-carboxylate obtained in
Example 2, Step C was dissolved in 4M hydrogen chloride in dicxane and evaporated after 2.5 h
to yield the title compound,
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3-0x0-1H 1, 4-di azepi ne-i -carboxylate in DMF (5 nL) at
O C. After 1 h, iodonethane (0.15 25 nlL) was added,
and the resultant m xture was stirred at 0 C, then
roomtenperature overnight. It was diluted with
wéabdsfgthied aqueous anmoni um chl ori de sol uti epr@a8fos032222
extracted with ethyl acetate. The organic |ayer was
separated, washed sequentially wi th saturated aqueous
sodi um bi carbonate solution and brine, dried over
sodi um sul fate, and concentrated to give the product,
Whi ch4_§ 51 d_ hoglr fli ther ri fication. 30 Step

hydr o@ﬂl&ﬁﬁphtﬂﬁﬂ@g_ﬂj]ﬁyj@ﬂm- -metth-ZH-l A-diazepin-2-one
hexahyels &nﬂeﬁ'ﬁﬁkﬁi@ Py ddea SR Denlo Doy at

d
d‘ﬂ“"f‘?{’gﬁ‘}ybggtﬁn%? <4§E%’s>fﬁra¢ &%?am@ W@BX&%}@%@ dighloeomeshage
was added triathyfiraihel (L(HE nhll)tahé he@hyaon dnetdBB- 272414 MR- 4H4LRB7 169

dr /
hy Odﬁgfrd g ngﬁ 1?%% ﬁ@u?%xycar%é%ﬁ%ﬁ"ﬁ@fn tyympeatpre overnight and
then coppiepirgy élﬁlﬁ@wﬂuy i Burifier bl ereppptivecTI.C (ridicayel, §9HO:1
methandlfcOh@BEREderamOem hy@oias i distestombihat) fo Alid
(3R -3-[(tert-but ozygar bonyl)a?n nom Zﬁ the title compound.
di f1 uorophenyl ) but anoi ¢ acid (40 rrg) EDC (29 ng), and
Step D: HOBT 43K ) Aminp-4H L hHifinorwpbdnalietim oyl sexalhdies 1 -methyl-2H-1 4-

trietdush [b«;le(o 042 rTL) and

hexa %E % I - di_ azepi_n- 2- one

hydr E@%ﬂ‘f @%TR&PKYCWQHYIMQ]MZ% xture was

tﬂﬂuomf?hmybbhtatoyﬂhﬂma]eﬁlto-]imgd I-aHuHEd@iq@h?E@hE fréf Step PR treated

th4 [ | uritl e
e ?"%‘Qgigne?’%g%%ﬁ I T
hydrOX|de i n dichloronmethane) to yield the

t|t| e conmpound. 10 Step D. 4-f (3R)-3-Am no-4-(2
5-di fl uoro hheenyl)bu [ I hexahydro- | - net hyl - 2H- 14-
di azeni n- 2- one ﬁ_fi_%ﬁ_l@;
(3R -4-[(3R)-3-[(tert-But oxycarbonyl)am no]-4-(2, 5-
trifluorophenyl)butanoyl ] hexahyds % net hyl -2H 1, 4-di a

zepi n-2-one from'Step E wi th 4N hydrogen
and evaporated to

chloride in dFox, r
yieldthetitle 0 MH326. 0 (M ).

EXAMPLE3 F F

(3R)-4—[(3R)—3-Amino~4—(2.4,S-Hiﬂuoronhenvl)butanovll-S-benzvlhexahydr -1-methyl-2H4-1.4-
diazepin-2-one hydrochloride

Step A; tert-Butyl 2-Benzylhexahydro-4-methyl-3-0x0-1H-1.4-diazepine-1-carboxylate
To a stirred solution of fert-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 lithivm diisopropylamide (LDA) (1.5 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 ammorium 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-[(3R)-3-Am no-4-(2,4.5-trifluorophenyl | butanovl
| - 3-benz exahydro-I|-nethyl-2H 14 20 di azepi n-2-one
hydrochlori de Step A tert-Butyl

2- Benzyl hexahydr o- 4net hyl - 3- oxo- 1H 1

w263 aR ne-i-carboxv-ate To a stirred solptjRRedd
ten-butyl hexahydro-4-nethyl - 3-oxo-1H 1, 4- glk’fa)ggpioﬂg_z;fzz

carboxyl ate, prepared as described in Exanple 2, Step

C (180 ng), in THE (8 nL) at -78 C was 25 added a

sol ution of | ithi um di i sopropyl am de (LDA) (1.5Min

cycl ghexane, 53 nl). After the mxture stirred for
anlycidyl ol i eSS apH oo, (1o ik yran s abrorPhiopraphy (sica

gel, 2% eshanbiddidhicTombbifig) tcRal iuRe cb@phmdstirred at -78 C
for 6 h. Then the reaction mxture was diluted with
sat ur at ed aqueous ammnl um chI orl de sol uti on, and

Step B:ext r & hExa : 4 2! .
vvashqg,.tgg ) r

fy Eﬂz@h{e)(ah%l%m—%g\lhﬁl ?Bﬁﬁlgg%ﬁﬁpﬁnggfaﬁoxylate

obtainedis et G AU B PROEPASo N A R SBHFARCr 25 h 1o

yield the ijdi@hieridnthltod draietiraticesipouhde resi due was purified by

chromat ography (silica gel, 2%
% to yield the title conpound.

met hanol / di chl or onet hane
Step C: st ep (HD4-[3R)-3-[(tert-butoxycar onyl)ammo|-4-(2,4,5-tnﬂuorophenylzbutanoyl -

hyd de 5
zybrewﬁﬁ%%?em el t“nh%%anélsawfmqofmtea@@aﬁ A Pt
added tor patizrpd saletion@ (3R)PelfteitrbuBixpmrbdnybanidols4s@,48d i n 4M

mﬂuoroBHéﬁPﬂ?dﬂ&Bic%&d' 87 ﬂi[ggirh?%ﬁ‘ @qﬁ)ea‘( ARPIRLf Qh@xfeglgﬂém%m?tutle %

droch f the esire
stirred fétlj'b Benzytheéxahydro-1-methyl-2H-1,4-diazepin-2-one hydrochlonde obtamcd in

Step B abata)(mmm DR)N- Bzefhlﬁrhﬁirphdhué @024 351G DMITINELY Wer€ #ddéd. The

I
L R SR T At —"——
evaporatggd. Mldmwm @patqéw(t@ ss@mgtequueawchmm@bm yhloride solution,
extracte@mﬂ@étﬁfl%éfﬁé @nd theQEmiEkirkt® ERapoAHAC EhE BroBuct bbhinEf was
purified F%ﬁfl?%ﬂt’["e&i«ﬂ@m Fhyeehaelspnyeatied prmopismy, 5.
hydroxideidichlonemetipine Ayt (). hO3. Ay woiobtaiiahelcdubléd pNdustras ke ofL) at
s T mgf% el
the fasteyghfing RS hispmer @stsbwwedum ®ReR)Sromper Bewtollectqdd8 ny) and

N- et hyl m)rphollne (0.024 nL) in DVF (I ni) were
" _r:Jn_ ] d i i,n at -20 C

? ylhexahydro-1-
Hkaz p hydrs ltlasmht ed W|th sat ur at ed
aquemesﬂterwﬁ bmfgﬁk Sl n 4pA%k
et .h acet at g ﬁ%b gﬁ’éag%sg&{éxt r gct ei%o%por a H&g1§
d'oxane%'fi(? “’6‘@3‘8% %éd tQuaigld the gesiredaodiigt. pr epar at i ve TLC
LC/MS 4G$|1I(J|vIe-a).geI met hanol / concent rat ed anmoni um 20
hydroxide/dichloronethane 4.4:0.1:95.5) to obtain the
coupl ed product as a m xture of diastereoners. The
i soners were resolved by HPLC (Chiral PAK AD, 14%

et hanol / hexane) and the faster eluting (RA-isomer and
slower eluting (RR)-isonmer were coll ected.
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SWD: (3R)-4-f(3R)-3-Am no-4-(2 4
5-trifluorophenyDout anovl | -3- benzvl hexahydro-I- 25
net hyl - 2H 1. 4- di azepi n- 2- one hydrochl ori de The title
conpound from Step C was di ssolved in 4M hydrogen
di oxane and evaporated after

Wﬁ%lﬁd’hﬂﬁe desired product. LC/ M5 434.1 (w%&nﬁg{gﬁqﬁgz
V\D 2004/ 037169 PCT/ US2003/ 032222 EXAMPLE 4 OCF3 F
HO FZ NHOc O NHFU (3R-4-f(3R)-3-am no-4-(2
4 5-trifluoroghenyl)butanoyl | hexahydro- 3-f4-
(trifluoronethox) vll-2H 1, 4-diazepin-2-one 5 Step A
tert-Butyl EXAMPLE 4
4- [ Benzyl oxy) net hyl 1hexahvdr o- 3- oxo- 1 1, 4-di azeni ne- |
- carboxylate The title conmpound Epared from
tent - butyl hexahydro- 3-oxo-1H
di azepi ne- 1- car boxy!| at Exanpl
chl oronmet hylg et her esse aIIy
met hod descri Dg ExHHp! @ 22

Step B) and benzyl
IO foll owing the
Stgp C. Step B:

tert-BWM 4-]( | oxy) nerlhvl ahydr o- 3- oxo- 2- f 4-
(trifluorometho g ~1 FN1, 4- &-Pzepl ne-1| - carboxyl a
te The title coppound was piepar fromten-butyl 4
15'
[(benzyl oxy) net hyI ] hexahydr o- 3- oxo- 1H 1, 4- di azepi ne-| -
BOMYheh g TRlekdiinolmemzy| br om de
e orocedure described in

PRSAORYIDCRZY] e L QUAZCEIAASONE  tert - But yl
Hexahydro 3- 0x0- 2- f4 (trlfl uor omet hoxHexahydr o- 3- oxo- 2

Step .C; fb gir%_hﬁévm@%ﬁémmﬁbmwhww&oémtu.azcﬁmeﬁiﬁg_-ﬁ_ 20

carboxylate

The title compound was prepared from tert-butyl hexahydro-3-oxo-1H-1.4-
diazepine-1-carboxylate (Example 2, Step B) and benzyl chloromethyl ether essentially
following the method described in Example 2, Step C.

Step B: fert-Butyl 4-[(Benzyloxy)methyl Jhexahydro-3-0x0-2-[4-

(trifluoromethoxy)benzyl]-1H-1 4-diazepine-1-catboxylate
The title compound was prepared from fers-butyl 4-

[(benzyloxy)methylJhexahydro-3-0x0-1H-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-ox0-2-14-(trifluoromethoxy)benzyl]-1H-1.4-diazepine-1-
carboxylate
To a solution of zert-butyl 4-[(benzyloxy)methyljhexahydro-3-ox0-2-[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 gef; methanol/concentrated aqueous ammonium
hydroxide solution/dicholoromethane 1.5:0.1:98.4). The product obtained was dissolved in
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To a solution of tert-butyl

4-[ (benzyl oxy) net hyl ] hexahydr o- 3- oxo- 2-[ 4-

(trifluoromethoxy)benzyl]-1H 1, 4-di azepi ne-1-carboxyl a

te (520 ng) in ethanol (17 nL) was added 10%

on carbon (300 ng). The reaction

‘W??P??gg&?gr 22 h under an atnosphere of h;ghgggﬁﬁm%?ﬁ

few drops of water were added and stirring continued

for an 25 additional 20 h. The m xture was filtered

through Celite, and the Celite washed w th ethyl

toluenepﬁnac Egghlﬁgi ﬁg lég&%{g@nﬁ rgq\%?l&?lly@géeg under ;n%gllljn%e%hlch was
used inchy @redtagovidpoyfusherguificitiege(r) appar at us (silica gel;

nmet hanol / concentrat ed aqueous anmoni um hydr oxi de

sol ut ] on/d| choI or omet hane 1. 5 O 1:98. 4) The product
Step Dypt aj Hexehygie-3dddEiflugk big B2 Hah4-Omzepisd-one hydrochloride

PCT/ USAT0#10328 0. £ 6o mrdneefmmnmqmm dicpine-I-

oS g S B By A 35T i

the despwprbdmatl on. Step D
Hexahydro-3-[4-(trifluoromet hoxy)benzyll-2H 1, 4-di azep

i n-2-one hyd chI orlde 5 tert But yl
Step Eipex ahly R tariBatopyeargonyliy {ﬁé@yﬁﬁ-‘oenzyl] 1H 1, 4-

di az mﬂmbhenmwmvmmmm m(aﬁm«@ﬂethmwmmm
chl or 48 nrt g! oxane and after 2.5 h evaporated to
yi el red gr oduct. Step E
(3R) -M-Metipimorphgline QTQaan@oﬁé@bmhﬁ;lﬂgrafﬂrm@b (4039mly) wgere
added td @ stirred sohmon of 3R) 3 [(tert—butoxycarbo l)ammo 4-(2.,4,5-

AL S A B UGERERLE Ao R

mixture(\gasBfiRedfioy 3(Gmih. |Ihxblugtdyd-?;¢4a(tuﬂuﬂrmnﬂhma()lée®zﬂBQH{tL4)-dlmpm-2-
one hyn%l%gg%ggé fbtﬁn&i ih rS"t ?ﬁl IH%)' i a%hyl,l].m]orpkolalbe (2 0%6 mL) were added.

(tert- ox car

The reagtiquimiggreofasstiyed fon 88 Aun qﬁé ‘)éi andghh ﬁtggmbmpt temperature and then
evaporaide Thefeided h&"}ﬁmﬁ@d BHJrepératva (TLC (8iMida 1 emétBaial/$anitited Syueous

tire
emmmonf{ iy e Ren e et £S5, B o spumge e el o,
resolved by HPLO ({ehital IO OB, 37 cdhenolficaina kg providt thp slowegluting YR &ird
isomer.\F Met hyl nor pholine (0.036 nL) were added. The
reaction mxture was stirred for 30 mn at -20 C and 2
h at anbi ent tenperature and then evaporat ed. The

‘Lmth l) e 0 S&z li%loijl?i --io chlorie
yd t he

i so nﬁ@%ﬁ@%ﬁ%‘éﬁﬁ@ﬂ%ﬁ?nﬂbﬂw@ - by HPLC
tnﬂuordp@ﬁyl)&ltﬁﬁ@]@ahy?ﬂ/@-gi[JD-GﬁﬁhérBﬁétﬁ&@_{)b IPQHW A8iatddfh-2-one was

ut| i SO . .
cissonveBRafTiosin Mokt owht SREE e RE i Al e enTog
product! h@MMZ)%I)A-

(trifluoromethoxy)benzyll-2H 1, 4-di azepi n-2- one
hydr ochl ori de 25

(3R -4-[ (3R)-3-[(tent-But oxycarbonyl)am no]-4-(2, 4, 5-
trifluorophenyl)butanoyl]hexahydro-3-[4-(trifluoroneth
oxy) benzyl]-2H 1, 4-di azepi n- 2- one was

=
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di ssol ved in 4M hydrogen chloride in di oxane and
evaporated after 2.5 h to yield the desired product.
LG/ M5 504.2 (M+l). -51 WO 2004/037169
PCT/ US2003/ 032222 EXAMPLE 5 F .HCI F NHp M 2 p F
4-[(3R)-3-Am no-4-(2 4
WH-H?Or“fﬂ?ﬁ}ﬁgorophenyl ) but anoyl | -1 -tent-butyl hefgﬁmgzeosl%szzzz
thyl-2H 1, 4-di azepi n-2-one hydrochl oride 5 Step A
N-(tent-Butyl)-N(2-cyanoet hyl)-2-oxopropanam de A
solution of benzotriazole (2.4 g, 20 mmol ) and t hi onyl
chloride (1.5 nL) in ' nmet hane (10 nL) was
added dropwi se to a st%@%&l ution of pyruvic acid
in dichloronmethane (10 nL) and the m xture was
stirred for ten rfin. Thgjygrecipitate formed was 10
filtered and i [ rwlromsthane The filtrate
was treated wit teO filtered, and the
filtrate was st sol ution of
3-(tert-butylam o)proplonltr ué:ved in
di chl oronmet hane (FLO nlL). The eac I on Xt ure was
treated with saturated aqueous ~ammoni um chl ori de
soI utlon and extracte% with ethyl acetate. The organic

: ] nythpuianeid]- ket buiylbexiahydre-3-methyl-2H-
14_djazfcg ntﬁér%%:dl%m&?deat ed and purified by Biotage(r) flash

chromatography 15 (silica gel, ethyl acetate/hexane
1:1) to yield the desired product as an oil. 1H NMR
Step A:(400 M_‘izﬁ-HﬁBQHS¥2-8vahoétﬁvII -8-ox@trodanamidle45 (s, 3H), 2.74

t

i ot 5%3“0% s %@P@sf‘ﬁéﬁqqﬁﬂ%aﬂ%a%?%&ﬁ% O3l o
dichlorapgethqne (16 Qd@?wwaﬁééﬂﬁ/ﬂ ution gk BEPEHAHAH de
dichlordidtiaing €0 ml_m a‘ﬁa &2 rixfufead @iired SR €knhial Thelprecipitale fdnmed was
R L L TR —
filtered sihd Kerfiliaiewasstiread mmgbfr\ﬁﬂmf SMn o@éﬁtedtbnks@a@gﬁ))pmﬁmmle
dmsolvé?l in Ef&ﬁloﬂ?rﬂ&ﬁiéﬁ@ (10YRS), TThé }eﬁétﬁﬁ nu'kﬁ‘ﬁe ﬁ@stt?éahéatwﬂﬂ%ﬁtu%ﬂl’hﬁﬂeous

net hanol | d| chl oromaé 3 2@1 and, t he con%eg

ammomﬁlm ‘ihllocﬂd% nApd GHFagted v YE eyeapicdpspY over
anhydroub esliune Sutfarpfilged pRapofasid and purifixid, byEBidlﬂQé@Eﬂash chromatography

(silica gf g”ie Etgﬁ'%?&étg%i ;%’GH‘?@E& d% § et fg 5,083 ggs ire d

HNMB (@0:4145'1,1, AD4R) & 549 G1HHED, 248 (3, BH), 2/ (. 1 =77 He. Zﬁilllj 6 (bgoayl,
2H).
Step B: 1-fert-Butyl-hexahydro-3-methyl-2H-1.4-diazepin-2-one

N-{tert-butyl)-N-(2-cyanoethyl)-2-oxopropanamide obtained in Step A (440 mg)
and platinum oxide (60 mg) were suspended in ethy] 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, CDCl3) § 1.23 (d, J = 6.6, 3H), 1.43 (s, 9H), L.5 (0, 1H), 1.7 (m, 1H), 2.9
(m, 1H), 3.2 (m, 1H); 3.4 (m, 1), 3.6 (m, 2H). LC/MS 185.2 (M+1).

Step C: (3R)-4-[(3R)-3-amino-4-(2.4,5-trifluorophenyhbutanoyl |-1-tert-butyl-hexahydro-
3-methyl-2H-1.4-diazepin-2-one
-52-



(m 1H), 3.2 (in, 111), 3.4 (in, 1H), 3.6 (m 2H).

LG M5 185.2 (M+l). Step C (3R -4-F(3R)-3-anino-4-(2 4

5-trifluoropheny)butanoyll-1-tent-butyl -hexahydro- 30

3-net hyl -2H 1. 4- di azepi n- 2- one 52 WD 2004/ 037169
whGldele534803/ 032222 The title conpound was BEEREF2222

from (3R)-3-[(ten-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 the nethod descri bed in Exan'pl e 3, Step C and D.

LUO%OH R/él oung was pr%’gg gm (3R) 3 R%ﬂ-bu%oﬁybérbény?)gml}llo -4-
24 S-tﬁﬂBtR))pI&nﬂBhutmeld a¢id prd bedrt- bdtylumxﬂ'g'ﬂmr&m)zﬂhmmwdamwahyone

oo RSSO s AT BB aBRIEY L1 1

t|t| e corrpound was prepared fromcrotononitrile
5 essential ly foll ow ng {3veviPppE@cedures out lined in
Exanpl e 2, Steps A and B. Step B:
4- [(3R) 3-am no-4-F2.4,5-trjfluorophenyl) butanoyl | hexa
4 15 @'azenln 2-one The title

¥hy

hexahydro 5- met hyI 2H 1, 4- d| aW’bne by the net hod
described in Exanpl e 3, Stege D. LC/MS 344.1

(M+1l). 20 EXAMPLE 7 F 0:1 CFI-,0,H F NHZOO N-~\
-3-Amino-4-(2 4,5-trifluorophenyl)butanoylthexahydro-5-methyl-2H-1 4-diazepin-2-one

hydrochloride

10 Step A: Hexahydro-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: 4-[(3R)-3-amino-4-(2.4.5-trifluorophenyl)butanoyl thexshvdro-5-meihvl-2H-1 4-
15 diazepin-2-one

The title compound was prepared from {3R)-3-[(tert-butoxycarbonyl)amino]-4-
(2,4,5-trifluorophenyl)butanocic 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).
20

yl 2meth}[1 I-2H—1,4~diazegin-2~one, trifluoroacetic acid salt
| -53.-



FNH (3R-4-[(3R)-3-Anino-4-(2,4

5-trifluorophenvl) butanoyl ] hexahydr o- 3-[ (1- oxi dop) tdin
-2 yl)methyl | -2H 14-di azepi n-2-one trifluoroacetic
acid salt -53 WD 2004/037169 PCT/ US2003/ 032222 Ste

W‘g’@%@”” (3R) -3-[(tert-Butoxycarbonyl)am noi"f:E’P???%‘f”%m
trifluorophenyl)butano
| I hexahydro-3-[ (1-oxidopyridin-2- |Ily methyll-2H1, 4-
di azepin-2-one 5 The title conpound was prepared
essentially follow ng the procedures described in
Exanple 4, Steps Ato E. Step B:

Step A{ 3R) - @Bﬂg@)&&[ﬁgf_#-mm%ﬂaa)oﬁmarhmbﬂwm &phenvl ) but ano |
dnytlp

he_xgh%gr h
oxi
oroacﬁﬁ@ﬁ@ﬂe&m salt 10 To a sol ut| on of
5 (3R) - find t§tRRbmBodndivRe brePitb® X3 6R{al ¢ llowd{Y RO roded(is desbribed

trifl yI)butanoyI]hexahydro 3-[ (1- oxi dopyri di n-
in Examgpl T‘)#%"(SH’@F?M1 4- di azepi n-2-one (20 ngy, 0.038

nmmol) in dichloromethane (2.5 nL) at 0 C was added

Step B:"CPBASRYA 1.3 %Qﬁ&zﬂm-!slmﬂﬁ&éﬁ &@gﬁﬁﬁ%@g&%gﬂ;&s&[ﬁ-
was StIrfed gvernlg t §np| J

sol ut ER) 8. tEugraacetic ¥
10 bi carhonail@iosof (M)Jaq(m)@ [@xﬂnﬁt‘cﬁc%hwnylbhmnoH (2 4 5-

wituor SR IR 5L RSB o RS2 13008 o 20
mg, 0.028 syyot)dn dmhlomthan@@ izmb) A owiasi aﬁﬁ@cm@':}Blﬁs (2ome.£49panmol)
and the HabtidnSrhixtus@waslshiB® o et 'i’frﬂﬁbl@nt'téh:l erature. The solution was treated

with saled o g, O"%aﬁane R g safseered Fith G Iore s, o

15  organic ahasd was sdphatedndrich avar afilydiqus addiamisuléand, filtevet mndaﬁvmpcuatb«hr The

rsidue Yyl eh%\k’gﬁggtgmf“ﬁfgﬁ 3yl blgdesired

methan@ld@ghquppgh@e);togieﬂqi C protected pyridine N-oxide. Deprotection with
trifluordacdc aéidL&&R)roﬁetMe mpi)4at ab#nOeinpédiudoO1 h followed by

°°n°em%‘5”?%?‘)ﬁ Pﬁ‘ljlf’l g %gﬁ%nfﬂh‘gheoxi??PYLB?BQ(;;. c acid

20 salt 25 The title conpound was prepared essentially

fol lowi ng the procedupgs\dssski bed

72
F CF,CO.H QN+'O'
F

yDmethyl]-2H-1.4-diazepin-2-one, trifluoroacetic acid salt

25 The title compound was prepared essentially following the procedures described
in Example 7. MS 437.2 (M+1).
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in Exanple 7. MS 437.2 (M+l). -54 WD 2004/037169
CT/ US2003/ 032222 EXAMPLE 9 i F F CF3C02H / N-N NH2
=0 Nfﬁ F (3R4 ((3R)-3-Anino 4-(2

, 5-tr uor ophenyl ) but anovl | hex

(1H pyrazol -1 - Imeth 1- 5

:}Lé%mgng‘; | azepi n-2-one, trifluoroacetic aci gcqu%ooggszzzz
A. tert-Butyl

4-1 (benzyl oyl net hyl | hexahvdr o- 3- oxo- 1H 1, 4-di aze in
ne-1- carboxylate The title conpound was prepared from
tert-butyl hexahydro-3-oxo-1H1,4- 10

di azepi ne-1-carboxyl ate (Exanple 2, Step B) and benzyl
chl oronet hyl ether esgepinv@tky follow ng the nethod
described in Exanple 27 Step C. lox Ily

hexahydr o- 2- net hyl ene- 3- oxo- 1, 4- di ine-1- Step B
tent-Butyl 44(benM) ca&Fyo®iate h}S/ he title was
prepared from Fent -
4-[ (benzyl oxy) mef]
| H 1, 4-di azepi ne 7
ether essentially 7

enzyl chl or onet hyl
dure descri bed

4-f (benzyl oxy) met hyl I hexahydro 2>(TH pyrazol - 1-yi net hy
I) 3- oxo- 20 1, 4-di azepi ne | -carboxyl ate To a sol utiagn

1.9.5grifloroph Dibutapg vl bexahydro3 1H@W'IHMD:

2H-14%§6D11ﬁg-@§6j tﬁﬂ’tdziréﬂ&ﬂb)éafd'sﬁl‘? (60% 91 ng). The resul tant
m xture was stirred r 30 min and then the product

from Step B (655. 4, 1 89 mml) was added .The reactlon

quen%ﬁgxﬁ}rﬁgt headd|t| on of ter | The aquus m xture
was cted with three portlons of eth ff? aht_e
The Jhetitlscompound ias PrspaiedEoRderEbehespiyRE axo-

mazepuféUI—bafrbdi@Iat@(TExb)Mplé hosibp Bjundbehny cldploynethyl @hdBestaiptyr)

i.ca.ge O% et hyl acet at e/ hexane
foﬂome?tﬁwsﬁe? e RS S ound. Step D
3 (1H3- (1H pazol -1-, |~yl)-14-di azepan- 2-one-1-,

Step B ~yl g IThexahydro-2-methvlene-3-0xo-1.4-diazepine-

carboxylate
The title was prepared from tert-butyl 4-[(benzyloxy)methyllhexahydro-3-oxo-

1H-1,4-diazepine-1-carboxylate and benzyl chloromethyl ether essentially following the
procedure described in Example 3, Step 1.

Step C: tert-Butyl 4-I{benzvloxyvimethylThexahydro-2-(1H-pyrazol-1-ylmethyl)-3-0x0-

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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-55 WD 2004/ 037169 PCT/ US2003/ 032222 The product from
Step Cwas treated with trifluoroacetic acid. The
reaction was stirred at anbi ent tenperature overni ght
and t hen concentrated. The residue was dissolved in
W%) fnd heated at reflux for 3 h. Pu”fﬂc‘iﬂj"sﬁo%}oﬁé/zz
I as cﬁrormt ography on a Biotage(r) apparatus
(silica gel, 5 - 15% of 10:1 nethanol /amoni um
hydr oxi de in dichl oromethane) gave 5 the title
compound. Step E: (3R)-4-[(3R) - 3-Anm no-4- (2 4
5-trifluorophenyl)butanoyl | hexahydro-3-(1
pyr azBie-nroduchisern plep Copps el a8 iHugrossec a°1d The reaction was

stirred dt %mﬁieﬁﬁéﬁ teCovefmight sndlthen Uagednirhte@ TiHTBGERGvadERs0lved in
toluene @@% Sk %[a%rﬂ?lx fcfgﬁl %mgca%on Ly ﬁash tluooma% grapﬂy on a Biotage®

apparatim (sitixe gey Do h§% ofi k: h olsthdnl/amanoBium hydraxidedp Hishlpropsthangiave
qessentially follow ng the coupling nethod
> thetitl gégb&béd in Exanple 4, Step E. Purification by

preparative TLC (silica, 1:9 ethanol/dichl oronet hane)
Step E:gave (BRMNBWMM@ 43sriflusbfienyBbunhodilesthydedvars .
PPLC kL] ki 4761 684 Bl é’/&%ﬁa&%{eﬁ@m&h

pr oVi arastel eoler s.

With ntxentlercpmpmdmmep@e(b&mﬁl@n Prpdust 6%15&.9%51%%)1315@6”"
10 butoxyctboRSTRBRG]-4- 'ﬁ}ﬁfrﬁh%&eﬁ?ﬂ)lblﬁm o éb&anﬁﬂ[}ﬁ@llﬁvhﬂg theRoupling

method desire aﬁx%%'vlﬁ'fg D Enp ol SR REmEr RS LG B 1S ¢ ne

ethanolfdichbestnstiese pgive thedEBOCpraduet g repatuat sickinsefcomresnpibe e

(chn'alcél @I cc%&zgﬁ,'\’ﬁg g@%@ﬂéﬁ%&% p;l_cﬂliﬁeﬁ tl?e 1%"\!ﬁluﬂrc@£§fe%%§]£e rﬁ@eﬁon

with 1: hqlﬂuqrea@hf:acﬂdwmwmqﬂ@%fq T hfi arpbient fympsratiye f5 Pr H
15 concent®8én gave e ddividudtdiastefeomeidf M t3kBohpound. RS4103-(RHND. Et
354. 14 2-F, 4-F, 5-F M O 384.3 15 2-F, 5-F Me
CH2CO2Me 398.1 -56 WD 2004/ 037169 PCT/ US2003/ 032222
16 2-Bssentialty foHowinguhe@rreoiaey-pwidgdfor the preparation of Examples 1-9,

the compounds in Table 2 were prepared.

20 TABLE 2

Example R R R! MS (M1
iO 2-F,5-F Me H 326.1
11 2-F, 4-F, 5-F CHy-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



4-F, 5-F Mo CHR2CH2OCH? 478.2 C6H5 18 2-F,
'FEt me 372.2 19 2-F. 5-F Et me 354.1 20 2-F,

' 5-F CH2OH Me 374.0 21 2-F CH2Ph ne 398.2 22
3-F 4-F CH2Ph me 416.2 23 2-F, 4-F, 5-F CH2OCH2Ph Me

4 2-F 4-F 5-FEt H358.1 25 2-F, 4- _
Wé%ﬁ"ﬁﬁm 39420. 1 26 3-F, 4-F CH2Ph H 402.1 594@5@99@35@
CH2(4- OCF3- H 486.1 Ph) 28 2-F, 4-F, 5-F CH2(3- OCF3-

H504.2 Ph) 29 2-F, 4-F, 5-F CH2CH(CH3)2 Me 400. 2
30 2-F, 4-F, 5-F CH2(3-CF3,5- H 556.2 CF3-Ph) 31 2-F,
5 F H H312 2 32 2-F 4-F. 5-F CH2(2-CF3-Ph) H 488. 1

7 2
-F,
-F

-F
5
5

N

3B 2iF, 4- B.F 2 5.FCH2( 2- §de Ph) H éhdel, o84 | 2-488.14- F.
S CHR(2-CH3- H 4341 Ph) 35 D-F A-%; 5311
CH2( 27 CHB, B-F, M 4§ 2 #h  36CELEH,ECIE, | 5-478l¢k
CHve2 386.2 37 2-F| 4-F, 5-F .| CH2 ~Ph-Ph) H 496.|3
32 F—=F—5—F-EHH 2 5F—H456-FPhr—1-57 WO
20041937163 Fp€&F) 682903/ 032222 | 39 MeF, 4l F,37M2F
G -F-Ph) H 1
S % Bt Me 354.1
20 2-F,4F, 5-F CH,OH Me 1 3740
21 2F CH,Ph Me 398.2
22 3-F, 4-F CHzPh 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, 5F CHj(4-OCE;- H 486.1
Ph)
28 2-F,4-F,5F | CHy(3-OCEs- H 504.2
Ph)
29 2-F,4-F,5F | CH,CH(CH3), Me 400.2
30 2-F,4F,5F | CHy3-CFs,5- H 556.2
CF-Ph)
31 2-F,5-F H H 312.2
32 2-F,4-R, 5-F | CHy(2-CF5-Ph) H 488.1
33 2-F,4-F,5-F | CH2-Ci-Ph) H 454.0
34 2F,4F,5F | CHy(2-CH;- H 434.1
Ph)
35 2-F,4F,5F | CHy2-CH;,5- H 448.2
CH;-Ph)
36 | 2F4F5F Me CHMe, 386.2
37 2.F,4-F,5-F | CHy(2-Ph-Ph) H 496.3
38 2-F,4-F,5F | CHy(2-E5-F- [ 456.1
Ph)
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40 2-F, 4-F, 5-F Me CH2CF3 426.1 41 2-F, 4-F, 5-F
CH2(2-F,3-F- H 456.2 Ph) 42 2-F, 4-F, 5-F

CH2(3-pyridyl) H 421.1 43 2-F, 4-F, 5-F CH2(2-F- Ph)
CH2CH2CH3 480.2 44 2-F, 4-F, 5-F CH2(4-pyridyl) H

4-F, 5-F CH2(2-F-Ph) Me 452
Wi’z‘&““;”é”égscm(z pyridyl) H421.2 47 2-F, 4%‘""@&%"35”2
CH2(2-F,6-F H 456.3 Ph) 48 2-F, 4-F, 5-F CH2CF3 H
412.3 EXAMPLE OF A PHARMVACEUTI CAL FORMULATI ON As a

speci fic enbodi nent of an oral pharnmaceuti cal
conpasition, a 100 ng potency tablet is conposed of

190 g of wnﬁstrhe Qypawagy ¢f thepresentysg;

i ventior m-crocrystalline.celluylose, 20 ny
of cr@scanrﬂeﬂi‘lme]}sddl umMand 4| My GH,CRRgN ¢S 426.1
streatate1T—Tthe—activ I CF6EHyS at-H-pre—eet-hH 0S€ nd

crtosdar mgl 1208d4-R6&F bl EFBEHFSiH-s1. Thdl m xt Ur e4362 t hlen
| ybricatqd by magnesi um gipearat g and pressed into
t abters. (Wiirte MventTom has Deen descibed an

i 1|1 udtr atjed- %41'1?1 TFef ridé®vEdlbpriai A 10 par‘f’grlc]ul ar

hor 28 aile 20hac o | o PRRE A | cEECHRe  focedhd

di { t t p| et €
of prbceducas A e peattr O B0, o et 9

dépansi ng DIRQME bE pUHg(ZBJPﬂ)SCOPG Wk the|ingemtign,
For—exanmpe—effestin dosagesiother—thanlthe
parti46u| ar 2dhday e« rsCIiﬁZ—pijyﬂ)h her eih aboye 4mMy2 be

appttcabire—as—a——cot tence—of—vart-attonsrh

r espbhsi \eﬁfséFeﬁFtr 6-Fbej ng t Feat ed| f ot56any |of
the 15 indications W t h pﬂ ounds of the inventji on
|

3aan

Ndi cat edl v n armacol ogi cal
responsey 2%:3%«@‘# na cording to aphd ‘H@&enci ng

upon the particul ar act | ve compounds sel ected or
whet herEt here arle present phar maceutl cal carriers, as
i P A : r N

L Aot b AT 10
Poteﬂcyateléstﬂa 3%@59§ i 05 g 02 B%thtﬁe moardé@? ﬂr,e

sgpt ipvgation, 268 mg
microciystallinntel lulvee 20 ingyof clobcatiaellds8sdMin?, @0d /4087 dfaRagnesium stearate.

The acf@rﬁfé&%%@é@&% gglﬁ.@ose éﬂ% %Fﬁgn%l%ogg 5ér§ fg%ﬁ?eh eﬂrgt?tgh%m Hl?xv%te 1snthen
lubricatpdby Wagnesiym stageate @Gewsa@ﬂmw b?és interpreted as broadly
as i s reasonable. -59

‘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 cxamplc, effective
dosages other than the particular dosages as set forth herein above may be applicable as a
consequence of variations in responsiveness of the marmmal 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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WD 2004/ 037169 PCT/ US2003/ 032222 WHAT IS CLAIMED | S:
1. A conpound of the formula I: NH2 0 R4 R8 Ar~~~N\
R54 11'~ NRt RO (I) 5 or a pharmaceutically
acceptabl e salt thereof; wherein each nis
j ently 0, 1, or 2 Ar is phenyl sub
W{v)\/?fbh}aﬁ% to %/I ve R3 subst It uentsp 1)0/ Rl |§&s’l{e]%gg%?"g%?n
fromthe group consisting of hydrogen, Cl-10 al kyl,
wherein al kyl is unsubstituted or substituted with one
to five substituents independently selected from
hal ogen, hydroxy, Cl-6 al koxy, carboxy, C -6
intendedathiesefore yticza the dmvehtjondedlefinealrbyl theGros ef|thataims whish dplfpw and
ubstituted with one to
thatsuc’?élgl%%e i &H%%dﬁl%g?%a?&é%%r ein aryl is
unsubstltuted or substituted with one to five
substituents independently selected from hal ogen, CN,
hydroxy, R2, OR2, NHSQ2R2, NR2SO2R2, SO2R2, 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 alkyl, and O -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 selected from oxo, hydroxy,
hal ogen, C -6 alkyl, 25 and Cl-6 al koxy, wherein
al kyl and al koxy are unsubstituted or substituted with
one to five hal ogens, (CH2)n-C3-6 cycloal kyl, wherein
cycl oal kyl is unsubstituted or substituted with one to
three substituents independently selected from
hal ogen, hydroxy, d-6 alkyl, and < -6 al koxy,
wherei n al kyl and al koxy are unsubstituted or
substituted with one 30 to five hal ogens; and -60
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WD 2004/ 037169 PCT/ US2003/ 032222 wherein any

nmet hyl ene (CH2) carbon atomin Rl is unsubstituted or

substituted with one to two groups independently

rom hal ogen, hydroxy, and Cl -4 alk :

aﬁégﬁéfg?%ﬁed-or substituted with one to fivéanmxmwunzn

hal ogens; 5 each R3 is independently selected from

the group consisting of hydrogen, hal ogen, cyano,

hydroxy, 10 Cl-6 al kyl, unsubstituted or substituted

with one to five hal ogens, O -6 al koxy, unsubstituted
WHAF ISGbAMVERI®d with one to five hal ogens, carboxy,

al koxycarbonyl, am no, 15 NHR2, NR2R2, NHSO2R2,

NR2SC2R?, W“WP NHOO2R2. NR2CORRY,
SO2R2, 1 S02RHPTESE Tatd SPNR2R2:  each R2 is

i ndependently Cl-6 al k H suﬁst i,tuted or substituted
with one to five substifients \ Adgpendently sel ected
from hal ogen, CO 2M: oxycar bonyl ; 30 R4
and R5 are independently sel ected ffrgm the group
consisting of: hydrogen, gygro, /carboxy,
RQ
U]

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, RZ, OR2, NHSOZRZ,
NR2S09R2, SO9R2, CO2H, and Cj.6 alkyloxycarbonyl,

(CH2)n-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 Cj-g alkoxy, wherein alkyl and alkoxy are unsubstituted or substituted with
one to five halogens,
(CH?2)p-C3-6 cycloalkyl, wherein cycloatkyl 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 | o

-60 -



-61 WO 2004/ 037169 PCT/ US2003/ 032222 d -6

al kyl oxycar bonyl, G -10 al kyl, unsubstituted or
substituted with one to five substituents
Wifseendgytly sel ected from hal ogen, hydr oxXye fd,58 0309,
al koxy, carboxy, Cl-6 al kyl oxycarbonyl, and

phenyl - C -3 al koxy, wherein al koxy is unsubstituted 5
or substituted with one to five hal ogens, (CH2)n-aryl,
wherein aryl is unsubstituted or substituted with one
to five substituents independently selected from

hahagenny mgdhylery (CIT)-cabab iyin in RA ds @lsuigstititddorypubstituted with one

WRahE ?gfbu?ée gmggeglg&t@'sﬁ%fd R0 hHBSHDRIdk b3t ?%1 ©f4 alkyl

substitu h one to five hal ogens,
( @rpbaitied @ﬁ@‘aﬁﬁ%t‘?d Wit pue; t) ﬁﬁ%h@?gﬁaﬁyl i s unsubstituted
or substituted with one to three substituents

5 coon b RER TR bR SRRy SRPEIRRENE, 00 5 coxy ar o

10

15

20

25

uhginegeni t ut ed or substituted with one to five
hadiegans, (CH2)n-heterocyclyl, wherein heterocyclyl is
unsubstituted or substituted with one to 15 three
stB8%i t uent s i ndependently sel ected from oxo, hydroxy,
hbydsgen, O -6 alkyl, and Cl-6 al koxy, wherein alkyl
agqlgalltyd ayisubsiiued oo bkttt edth one ®ufbathatogersd Wi th  one
te fs'a QQIDQ%ﬁﬁlted(o%ﬁfu vﬁm%&t&ﬂé‘i—}éiogeﬂ!@?f ern
cyéToa 17 T's unsubstituted or substituted with one to
t barkaxysubsti t uents i ndependently sel ected from
hakegenvodrdr oxy, -6 alkyl, and 20 Cl-6 al koxy,
wherei n al'kyl and al koxy are unsubstituted or
stB%ituted with one to five hal ogens, (CH2)nCONR6RY,
in R6 and R7 are independently selected fromthe
grpep2consi sting of hydrogen, tetrazolyl, thiazolyl,
(Fﬁgkpkphenyl, (CH2)n-C3-6 cycloal kyl, and Cl1-6
“Wwherein alkyl is unsubstituted or substituted
mb@ﬁsags% 25 to five hal ogens and wherein phenyl and
c Kyl are unsubstituted or substituted with one
t ive substituents i ndependently selected from
hAR3GORZ, hydroxy, C1-6 alkyl, and Cl-6 al koxy,
wWhEIaE-RZal kyl and al koxy are unsubstituted or
Sﬁgggbﬁgped wth one to five hal ogens; or wherein R6
a ogether with the nitrogen atomto which they
aBerB2t ached forma 30 het erocyclic ring sel ected
ghﬁéetidine, pyrrolidine, piperidine, piperazine,
Epholine; and wherein said heterocyclic ring is
o SR d or substituted with one to

SO,NRZRZ;

o3
uf®

each R2 is independently C1.¢ alkyl, unsubstituted or substituted with one to five substituents
independently selected from halogen, CO,H, and Cj.6 alkyloxycarbonyl;
30
R# and RS are independently selected from the group consisting of:
hydrogen, ' |
cyano,
carboxy,

61-
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five substituents independently sel ected from hal ogen,
hydroxy, Cl-6 alkyl, and Cl -6 al koxy, wherein alkyl
and al koxy are unsubstituted or substituted with one

o ddoyesiéeal ogens; and wherein any nethyl enep(é'igﬁ%@)osmszm
carbon atomin R4 or R5 i s unsubstituted or

2004/ 037169 PCT/ US2003/ 032222 substituted with one to
two groups independently sel ected from hal ogen,
hydroxy, and Cif al kyl unsubstituted or substituted
with one to five hal ogens; and R8 and R9 are each

i fderdRdEyEryodr ogen or C1 6 alkyl. 5 2. The

c Opoung], ehsubkttinel br aibstithted fvith ond @ fiva subsMhEn@irﬁApeRa@ﬂ@

Ar N \Seﬁé eﬁlﬁ()énlg]%n, @%Oﬁéﬁclon%ﬂ?{” at I Car bo? =

R, | t@l—éﬁﬂwl%ﬁ%ﬁrbq:zgl arckpbgrylddr3 HERY: W %ﬁe'éh oFy lsMS@?ﬁMd
The copnapiguied wih shd Evwhasehy R3 is sel ected from
tgé‘H%r wl%?&ﬁ 'al%rgfrﬁgsu% tf(t % B%Sg.bmte@%tﬁ gg@m five Substituents

, uns
subst | tﬂdﬂ'@ﬁ Wvﬁe%ﬁﬁ@ff%nh Qasn Hadeges1-6 Al a@CBﬁ alkoxy,

al koxywh&eﬁ { idautiesly e uBisiDSithled begibyhtidd amg chotofivee
hal ogeﬂagé . The conpound of Claim3 wherein R3 is

sel ect ?P%mthe group consisting of hydr qct;rg
f B0 heterand ovhasyin heferopy] is PRRIPLIEEh G subgfiieedwith gye to ghree

The Com&@mmaat@ﬁld@eﬁ:ﬂdmmsm@amm Bardxy, Ifeheng@ng alkyl, and Ci-6

chloro,_or fluoro e Co

aher et R pLéiSalt B8 Mot PERGRTPOHEY ot girer Bl i gpe o Bve
hydr ogkeaiogenl 6 al kyl, wherein alkyl is unsubstltuted
ONCHbA Hetekotl/ @6, WhibintRRrdegclfliiyensebikiaitéd eranbssituted 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 nnsubstituted or substituted with one
to five halogens,
(CH2),CONRGR7, wherein RO and R7 are independently selected from the
group consisting of hydrogen, tetrazolyl, thiazolyl, (CH2)p-phenyl, (CH2)n-C3-6
cycloalkyl, and C1-g atkyl, 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 2
heterocyclic ring selected from azetidine, pyrrolidine, piperidine, piperazine, and
morpholine; and wherein said heterocyclic ring is unsubstituted or substituted with one to
five substituenis 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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i ndependently sel ected from hal ogen, hydroxy, Cl-6
al koxy, carboxy, Cl-6 63 WD 2004/037169
PCT/ US2003/ 032222 al kyl oxycar bonyl, and phenyl - C1-3
erein al koxy is unsubstituted or
?ﬁﬁ?ﬁe@d with one to five hal ogens, ( CFIZ)Pr(]:-T(/gf-Z%Bm:mZZ
cycl oal kyl, wherein cycloal kyl is unsubstituted or
substituted with one to three substituents
i ndependently sel ected from hal ogen, hydroxy, Cl-6
alkyl, and 5 Cl1-6 al koxy, wherein_ al kyl and al koxy
SO ety soureadopendeRl sFioRd G halogon hykoxy, and
h &} 1etyadhg unsnbstitvied oesupstitnipd with loyd orfive hdei2gnscandbon at om
in Rl is unsubstituted or substituted with one to two
r s i ndependenily .sel ected fram hal ogen, hydroxy,

:Rgmgwgy%?T¥Bl ew?ﬁmﬁhgﬁﬂggﬁlﬂﬁgbﬁg%ﬁ'substituted with one
to five hal ogens. 10 7. The conpound of Claim®6
whereip Rl 4 : .consi sting of
hydr oggh, ’g%lc%ﬁlgﬁ%qe&éié]q@ %@ﬁﬁigﬂa roet hyl ,
nmet hoxycar bonyl net hyl , appoxymet hyl ,  hydroxyet hyl,
benzyl oxynet hyl , 20 beh%§l Xye %O and cycl opropyl .
8. The.conmpound ofAr s N Rl is selected from
the group consisting of hydr gen,hggyhyl, tent-butyl,
and cycl opropyl. 25 9. Thg-tQnpound of Caim1l
wherein R4 and R5 are indepeRrélently selected fromthe
group consisting of: H@irogen, C1-10 al kyl,
unsubstituted or substituted wth one to five

wherditl B lchibb@ b rhARRDPARISM had the¥chBb@ati®Tard AR hHOREIRE, and

9 . .6 al koxy, carboxy, Cl-6 al kyl oxycarbonyl,
R mgé%&%ﬁé%?ﬁhﬁs{g al koxy, wherein al koxy is

unsubstituted or substituted with one
3. The compound of Claim 1 wherein 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.

4, The compound of Claim 3 wherein R3 is selected from the group
consisting of hydrogen, fluoro, chioro, bromo, trifiuoromethyl, and methyl,

5. The compound of Claim 4 wherein R3 is 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 substitvents'
independently selected from halogen, hydi’oxy, C1-6 alkoxy, carboxy, C1.6
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to five hal ogens, (CH2)n-aryl, wherein aryl is
unsubstituted or substituted with one to five
substituents independently sel ected from hal ogen,

Ryghis¥ande! -6 al kyl, and Cl -6 al koxy, -64 V\Pgﬁgszoosmszzzz

2004/ 0’37169 PCT/ US2003/ 032222 wherei n al kyl
al koxy are unsubstituted or substituted with one to
five halogens, (CH2)n-heteroaryl, wherein heteroaryl

IS unsubstituted or substituted with one to three
substituents independently sel ected from hydrox .

hal ogeplkyloxxcarbansiyand Phwl-éuéeﬂk%%awmwlk E QP%‘?%H“R‘W or
and al kax¥,RE §itHRadRsdveltai@ehsdr substituted with one

t Y} hal n ' .
nar Rl R RRSE et Bidined Y 1aR Rk Yoo
to t hthees sgbsisients independenthicssleniad fromhalogen Bydaxy: Cgf alkyl, and
0x0, hyqraxoxy Ralege MkylGnd afkoRy iy tmsubsiteteCor siibatititekyith one
wherei n al ky] and gl koxy are unsubstituted or
subst i furEdelgems: one to five hal ogens, (CH2)n-C3-6
whergip ehpmethylene (WHe) earbpncayem Rk i unfs@sférﬁ@a 95 $ubsiifprisd Wi one to two
groufsURihblduitBdedbibdirom falogen, hixdrogy, sathS].j takghirsubstituted or
1ndependent%y sel ected from hal ogen, hydroxy, Cl -6
substyipirg) pith gaefo Tige bPogIkoxy, wherein al kyl ~and al koxy are
unsubstituted or substituted with one to five
hal ogegs, 1 ' ; 1R AT ROMhe
in R4 aF e TheRBRBAY HlafRS D BR R 1A oAOMo B0
consigting @fo gr oups i ndependent!|y sel ected from hal ogen
hydtiegsn, and C -4 al kyl unsubstituted or substituted
wi¢h, e, to five hal ogens. 10. The conpound of Caim?9
wher ei n R4 and R5 are i ndependently selected 20 from
t We2-&iEtereE®®ki st i ng of . hydrogen, Cl. al kyl,
unsethedycdrbinglinetityl,subst i tuted with one to five
su%gokg[ﬂ&gls i ndependently sel ected from hal ogen,
hydr oxy, -6 al koxy, carboxy, Cl1-6 al kyl oxycarbonyl,
anyIpEl- O - 3 al koxy, wherein al koxy is
urnbddxytgtheld or substituted with one 25 to five
h )n-aryl, wherein aryl is unsubstituted
oﬁleg%@%]@ﬁl lte with one to five substituents
[ rﬁi’éﬁ%‘i‘?ﬂﬂnt ly sel ected from hal ogen, hydroxy, Cl-6
al kyl, and Cl -6 al koxy, wherein alkyl and al koxy are
unsubstgl t ut gl Qo 3HREEH EiheH whtihid FINE sdl&ktdd f¥in the group

hal ogens,
consisting of hydrogen, methyl, ferr-butyl, and cyclopropyl.

9. 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, C1.6 alkoxy, carboxy, Ci-6 alkyloxycarbonyl,
and phenyl-C).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 Cj.¢ alkoxy,
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35 .

30 (CH2)n-heteroaryl, wherein heteroaryl is
unsubstituted or substituted with one to three
substituents independently sel ected from hydroxy,

Réd HaShh7 el -6 al kyl, and Cl1-6 al koxy, whereij,

and Ebiy are unsubstltut ed or substituted B?/%'sﬂﬁmszzzz
to flve hal ogens, (CH2)n-C3-6 cycl oal kyl, wherein

cycl oal kyl is unsubstituted or substitut ed with one to
35 three substituents independently sel ected from

hal ogen, hydr oxy, al and. -65 WD 2004/ 037

PCT/ Usythersimgsh suad J@I%W%Wmtm.swﬁméﬁwrh Jhve

al koxy halogensinsubstituted or substituted with one to
f i (rerheheR96R 3, whbin WaRF R iA¥ubERikYIce E‘Lﬂasﬁt@ﬁa)\mﬁl%s Qkhree

one 1 0 VRERTBTe q‘?’*ﬁ%@é?‘%éﬁfi % Bt BaSeso el hd C1-6

hydr ox yikogy) ehezkindalla] kiyd alkbxyais tiizabstitusddadt salpstituted with one to five
subst i fh% %g with one to five haI ogens 11. The
a

co m 10 wher ei
R et SoR Btttz B Romied i pne o

hy dr og€nee subBin@ias, indeBriRiEhBy scldCida QlfrChd) Rydroxy, halogen, C1-6 alkyl,

CH2 C y choP CH£ ? QM&% vﬁi’e‘?cn? X@E“h& )é])l'&bgg e u&'d@@%d&? b subsarigédvith

CH2( 3 eprsméivehabm;s CH2( 2- CF3- Ph), cu 12( 2-d-Ph),

CHIZER)ME3-BlaycloalGRAY iR rdite ol odicyPlsunsbitiigied pRsubktitRte)l with one to

CH2( 2- s dobditilents 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 (CHg) 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 substltuted with one to five substituents independently
selected from halogen, hydroxy, C1.-¢ atkoxy, carboxy, C1-6 alkyloxycarbonyl,
and phenyi-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-¢ alkoxy,
wherein alkyl and alkoxy are unsubstituted or substituted with one to five

halogens,
{CH2)n-heteroaryl, wherein heteroaryl is unsubstituted or substituted with one to three '

substituents independently selected from hydroxy, halogen, C1_¢ 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.¢ alkyl, and
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CH2(2-F-Ph), CH2(2-F,3-F-Ph), CH2(2-pyridinyl), 30
CH2(3-pyridinyl), CH2(4-pyridinyl),
CH2( 1- oxi dopyri din-2-yl), CH2(1-oxidopyridin-3-yl),

B IMINE” ber) abosl 0asras. Glocrs. 1z, TGRSt

conpound of Claim1l wherein R5 is hydrogen. 5 13. The
conmpound of Claiml1l wherein R8 and RO are

i ndependently selected from hydrogen and nethyl. 14.

The conpound of Claim 13 wherein R8 and RO are

hydr ogéH-6 alkoxyswherpia @@hﬁ@lﬁi@xﬁﬁm@%bﬁmpt%ﬁ”@ﬂfuw wjtl one

seI ect %IE‘ s 43“ oup conS| stl ng of hydrogen, Cl-4
By

51
Keaf}z ca:r %nar %m i ?th is unﬂlbantuted or ?%beututed

b emly bwsv tm rghps m@f@ﬁlzc&%ywpwgl lfromdwbagzm hwr@rtw% 59/44 -alkyl

199 Slbsti iAW i orRto fitetRidRensRé i s sel ected from
R?’“‘*SS?S@%EJ o Pt ng 0 iy oo e . o5 CLoCHB,
CH2CH( CH3) 2,

11. The compound of Claim 10 wherein R4 and RS are mdependently selected

from the group consisting of:

hydrogen,

CH3,

CHoCHa,
CHpCH(CH3)2,
CHa-cyclopropyl,
CH2-cyclohexyl,
CHOCHoPh,

CHpOH

CH;Ph,
CH2(3-OCF3-Ph),
CH2(4-OCF3-Ph),
CH2(3-CF3,5-CF3-Ph),
CH)(2-CF3-Ph),
CHa(2-Cl-Ph),
CH2(2-Me-Ph),
CH2(2-Me,5-Me-Ph},
CH2(2-Ph-Ph),
CHp(2-F,5-F-Ph),
CHo(2-F-Ph),
CHp(2-F,3-F-Ph),
CH2(2-pyridiny),
CH;(3-pynidiny),
CHp(4-pyridinyl),
CHy(1-oxidopyridin-2-yl),
CH»(1-oxidopyridin-3-yl),
CH7(1H-pyrazol-1-yl),
CH2(2-F,6-F-Ph), and
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CH2-cycl opropyl, CH2-cycl ohexyl, CH20OCH2Ph, 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
2\9846&,3:771@9 PCTI | JS2003/ 032222 CH2(2- O - Ph)

- Me: Ph) CH2(2 Me, 5- Me- Ph) CH2(2 Ph- gﬁ;r{[ls%oosmszzzz

CH2(2F5FPh) 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),

oxi dopyridin-3-yl), CH2(1H pyrazol-1-yl),
cr@glch—"sa F-Ph), and 15 CH2CF3; and R8 and RO are
hydr ogen. 16 The conpound of Claim 15 wherein R5 is

Séiectdd 11 et EECRERS! ey B R oo o

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—uiﬂuofoethyl,
methoxycarbonylmethyl,
carboxymethyl,
hydroxyethyl,
benzyloxymethyl,
benzyloxyethyl, and
cyclopropyl
R3 is hydrogen, chloro, or fluoro;
R4 is selected from the group consisting of:
hydrogen,
CHs,
CHzCH3,
CH2CH(CH3)2,
CHp-cyclopropyl,
CHp-cyclohexyl,
CH2OCH2Ph,
CH20H
CHoPh,
CH2(3-OCF3-Ph),
CHy(4-OCF3-Ph), and
CH2(3-CF3,5-CF3-Ph)
CH7(2-CF3-Ph),
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10

15

20

NH FF F_ NH200 F N -68 W 2004/037169
PCT/ US2003/ 032222 OCF3 F/\ NH2 OO NH FF F NH2 O
MO N FFN2OO N N Fand FFNHR2 0O N <

INGdadBdss~ S or a pharmaceutically accepta
thereof. 18. The conpound of C aim 15 of Strg%?6§2#5muxu

formula I'b selected fromthe group consisting of

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-E-Ph),
CHp(2-pyridinyl),
CH2(3-pyridinyD),
CH2(4-pyridinyl),
CHo(1-oxidopyridin-2-yl),
CHp(1-oxidopyridin-3-y1),
CH2(1H-pyrazol-1-yl),
CHp(2-F,6-F-Ph), and
CH7CF3; 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

NHe @ ME o

* r\ll\/NH

¥ ¢
F.
NH, O 0

' /\<IM
F N
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69 WD 2004/ 037169 PCT1US2003/ 032222 R3 16 NH2 O R44
3\ 1N12~NR IbRIRAR 2-F 5-FMH 2-F

4-F, 5-F CH2-cPr H 2-F 4-F, 5-F Me e 2-F, 5-F M Et

- - 5-F M cPr 2-F, 5-F ne CH2CO2MC

é‘-"iz o %ﬁﬁc}lzm 2-F. 4-F 5-F Me CH2CH2OCH2 E‘é%] 02222
2-F 4-F, 5-F Bt me 2-F, 5-F Et Me 2-F, 4-F, 5-F
CH2OH Me' 2-F CH2Ph me 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 CHZééF(IZFS H Ph)
2-F, 4-F, 5.F CH2(3-OCF3- H Ph) 2-F

CH2CH(CH3) 2 Me - 70_WD 2004/ 037169 uszoos/oszzzz
2-F. 4-F,

F
" NH, O Me o
N/\< ,Q
i N
F
NH, O 0
N NMe
F K// and
F
" NH, © O

N

)\//NH
F - Me

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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CF3-Ph) 2-F, 5-F HH 2-F, 4-F, 5-F CH2(2-CF3-Ph) H
2-F, 4-F, 5-F CH2(2-C-Ph) H 2.F, 4-F, 5-F CH2(2-COHB-
H Ph) 2.F, 4-F, 5-F CH2(2-CH3,5- H CH3-Ph) 2-F,

E B CHVB2 2-F, 4-F, 5.-F CH2(2- Ph-Ph _
j‘yﬁ,mg’-”@l (2-F,5-F- HPh) 2-F, 4-F, 5-F ci'if?ﬂj-s»%—"-"g?ﬁzm
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) H
2-F, 4-F, 5-F CH2(2-F-Ph) CHZCH2CH3 2-F, 4-F, 5-F
CH2(4-pyridyl) H 2-F, 4-F, 5-F CH2(2-F-Ph) Me 2-F,
4-F, 5-F CH2(2-pyri H 2-F, 4-F, 5-F CH2(2-F, 6-F-
H Ph) 2-F, 4-F é__ Hyl Oor

conposi tion which colmpti

¢ pharmaceutical ly
uti cal
of laiml1l and

colNpoun

a pharmaceutical ly atceptable calrier N-R%~71 20.. - The

phar maceut i cal
conpri sing one_or

conposi tionpof da
nor e addi ti onal

9 further

active ingredients

sel ected from t hegsgroug con

di pepti dyl

sstingl of:fa) a
pepti dase | inhﬁ%itor: R
2-F,5-F Me H
2-F, 4-F, 5-F CH,-cPr H
2-F,4-F, 5-F Me Me
2-F, 5-F Me Et
2-F, 4-F, 5-F Me cPr
2-F, 5-F Me CH,COMe
2-F, 4-F, 5-F Me CH,CH,OH
2-F, 4-F, 5-F Me CH,CH,OCH,
CsHs
2-F, 4-F, 5-F Et Me
2-F, 5-F Et Me
2-F, 4-F, 5-F CH,OH 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,yPh H
3-F,4-F CH,Ph H
2-F,5-F CH,(4-OCEF;- H
Ph)
2-F,4-F,5-F | CHy(3-OCF;- H
Ph)
2-F, 4-F, 5-F Me

CH,CH(CHz),

~T0 -
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(b) an insulin sensitizer selected fromthe group
consi sting of a PPAR7 agonist, a PPARa/y dual
agoni st, a PPARa agoni st, a biguanide, and a protein

_t‘y,bgﬁdm%mgohosphat ase-1B inhibitor; (c) an "}%'f}ds%hef%szzzz

insulin mmetic; (d) asulfonylurea or other Insu
secretagogue; (e) an a-glucosidase inhibitor; (f) a
gl ucagon receptor antagonist; (g) GP-I, a GLP-1
mnmetic, or a GP-1 receptor agonist; (h) AP, a AP
mnmetic, or—a G P receptor _agonist, (i)-RACAR, a PACAP
mnetic, or| 2 PAGAB-F ecepl,@-CRgDHNist; #H) a
chol esterol} | oweri ng geans_gﬁjw as (i) HVG CA
reduct ase iphibitors—t+i %cqucallani‘, 1)
ni cotinyl &l cokdl3-Fniclotini & acid|lor aBalt tlhereof,
(iv) PPARa iST_ (VP 1y, gual oni stf, (vi)
i nhi bitor af a%ﬁrgrééfF o{ZH%(E-?gaﬁ%ép on, (vri) agyl
CoA: chol estierpk acd ria mhi bi typr, and (viii)
anti - oxi dant_ (’I?)alg’;SIE g%f?f"lgﬁ?h (1) an_antji obesity
conpound; (jm2-Br-¥,|seal ba:ngmﬂ transmprter
inhibitor; f (n) an antj-i nfﬁhimmt ory agent and (o) an
anti hypert ASHve agei’h ; A-conpound—whichii S: F F
/| CF3 NH2 O G-FMNF. St a%hﬁ’r‘ﬁﬂséut i cal IH accdpt abl e
salt thereqgf. 22. A coppogmdpwhich is: FF ,\ NBO
| UN N < R 2915,¢aF,%[kar mace%ﬂacal Ty ac:éﬁﬁtezabl 8 salt
t her eof
2-F,4-F,5-F | CHy(2-Ph-Ph) H
2-F, 4-F, 5-F CH(2-F,5-F- H
Ph)
2-F,4-F,5-F CH,(2-F-Ph) H
2-F, 4-F, 5-¥ Me ) CHzCFs
2-F,4-F,5-F | CHy(2-F3-F- H
__Ph)
2°F, 4F,5-F | CHy(3-pyridyl) H
2-F,4-F, 5-F CH,(2-¥-Ph) CH,CIH,CH;3
2R 4-F,5F | CHy(4-pyridyl) H
2-F,4-F, 5-F CH,(2-F-Ph) Me
2-F,4F,5F | CHy(2-pyridyl) H
2-F,4-F,5-F | CHy(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 catrier.

A pharmacentical composition which comprises a compound of Claim 1
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-72 23. A compound which is: F NHZ OM 1 CNH or a
phar maceutically acceptable salt thereof. 24. A
compound which is: OCF3 F "-- NHZ O= 0O F NH or a
pharmaceutically acceptable salt thereof. 25. The

phar maceuti cal conposition of Caim27 wherein said

bi guanide is netformn, 26. Use of a conpound in
accordance with Claiml in the nmanufacture of a

medi cament for use in the treatnent of Type 2 di abetes

in a m@mal"." - 7§he pharmaceutical composition of Claim 19 further
comprising one or more additional active ingredients selected from the group consisting
of:

(2) a second dipeptidyl peptidase IV inhibitor;

(b) an insulin sensitizer selected from the group consisting of a PPARy
agonist, a PPARa/fy 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 a~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 2 GIP receptor agonist;

(i) PACAP, a PACAP mimetic, or a PACAP receptor agonist;

~ (§) a cholesterol lowering agent such as (i) HMG-CoA reductase inhibitor,
(ii) sequestrant, (iii) nicotiny! alcohol, nicotinic acid or a salt thereof, (iv) PPARc |
agonist, (v} PPARo/y dual agonist, (vi) inhibitor of cholesterol absorption, (vii) acyl
CoA:cholesterol acyltransferase inhibitor, and (viii) anti-oxidaat;

(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.

21, A cofnpound which is:
F :
F. - CF4
NH, O L o
N

F A

or a pharmaceuticzlly acceptable salt thereof.

22 . A compound which is:

_ora phannaceuﬁcally acceptable salt thereof,

-72-



23. A compound which is:

NH, O Me o
N

: NH
Fooo L/
or a pharmaceutically acceptable salt thereof.

24, A compound which js:

OCF,

NH2 O - 0

F L/
or a pharmaceutically acceptable salt thereof:

- % The pharmaceutical composition of Claim 27 wherein said
biguanide is metformin,
26.

, Use of 2 compound in actordance with Clains  in the
manufacture of a medicament

for use in the treatment of Type 2 diabetes in 2 mammal.
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