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Hexynoi WOARHPeri vatives Useful as Nitric Oxide Synth ors
Cross Reference to Related Applications 5 This application clainms the
benefit of U S. ProvisimailiNgp! Hegéngo ame Havnoisol cid De2d2tig8d, filed
Sept enber 15, 2000, FI el G QfyItRNiL O4AOFyithssaNdaatirs! nvention rel at es
to 2-am no-2-al kyl -4 hexéhoit and hexynolrc 10 aci d derivatives and their
use in therapy, in particular their use as nitric oxide synthase

i nhibitors. dRelsatGekeftd tolHeltas Appksutionewn since the early 1980's that the
vascul ar relaxation caused by acetglcholine i s dependent  on the vascul ar

endot hel sum The Tapphiettiammlaissdes bensdit pbUakiFsgyvisianlgkPRliceRe) Sedghy known

to be nitric, oxi ) . ener at i t he vascul ar endot hel i um by
nitric oxi d@%%ﬂ?ﬁaggg(@)sgpt‘? © ﬁjlj\?ppy of NO as a vasodilator has been

known for well over 100 years. In addition, NOis the active species
deriving fromanylnitrite, glyceryltrinitrate and other nitrovasodil ators.
The identi fHigldtof 18 Jo¥emtoRF as NO has coincided with the discovery of a
bi ochem cal 20 pathwa whi | Nt agioz f ' Ld
L-argi nine by the @ﬁz@éeﬁ%}{t I\V,‘Xg)érgsi&ﬁlt gkseé.[‘%%i tri gzoﬁgﬁei iﬁ)gsgegg%ea%g]ggg%@ﬁg
stimul at@r of theds@lduhkeagldmpiyluad & Dyepasia.particolaaddit bsernstngtric oxide

endot hel i um dependent relaxation, NOis involved in a nunber of

bi ol ogi cal actions including cyt otsgxihasephihioPhagocytic cel l's and
cell-to-cell_ 25 mruni cation in the central nervous system There are at
| east three NO synt hase as follows: (i) a constitutive,

Cant cal modul i n' depgrdenh KB%Y Riice HRcat A G30's the theendail aetdlasmion batsed

rel eases NO in response to receptor or physical stinulation. (ii) a
consti t ut i veyy Casyidholineisdispemicdbpe Higerisclpzgndathelibmatldg anfothglduBr ai n, 30
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the vascular endothelivm by nitric oxide synthase (NOS). The activity of NO as a

vasodilator has been known for well over 100 years. In addition, NO is the active
species deriving from amylnitnte, glyceryltrinitrate and other nitrovasodilators. The
identification of EDRF as NO has coincided with the discovery of a biochemical
20 pathway by which NO is synthesized from the amino acid L-arginine by the enzyme
NO synthase. ._
Nitric oxide is an endogenous stimulator of the soluble guanylate cyclase.
In addition to endothelinm-dependent relaxation, NO is involved in & number of
biological actions including cytotoxicity of phagocytic cells and cell-to-cell
25  communication in the central nervous system.
There are at least three types of NO synthase as follows:
(i) aconstitutive, Ca"/calmodulin dependent enzyme, located in the
endothelium, that releases NO in response to receptor or physical stimulation.
(ii} a constitutive, Ca™/calmodulin dependent enzyme, located in the brain,
30 that releases NO in response to receptor or physical stimulation.
(iii) a Ca** independent enzyme which is induced after activation of vascular
smooth muscle, macrophages, endothelial cells, and a number of other cells by
endotoxin and cytokines. Once expressed, this inducible nitric oxide synthase

(hereinafter “iNOS™) generates NO continuously for long peniods.



(i) a Ca' independent enzynme which is induced after activation qf AR 2005
vascul ar snooth nuscl e, macrophages, endothelial cells, and a nunbﬁerr' o&

ot her c@YP8YB¥3? endot oxi n and cyt oki nes. Once expressed, rdwesomdusy bl e
nitric oxide synthase (hereinafter ":NOS") generates NO continuously for

| ong periods. 1 5 MAR 2005 WO 02/22559 PCT/USQO /28733 2 The NO rel eased

by each of the two constitutive enzymes &ts as a transduction mechani sm
under |l yi ng several physiological responses. The NO produced by the

i nduci bl e enzyne is a cytotoxic nolecule for tunor cells and invading

M Cr oor gani sis.  IThe MGRIABRERY SadN@thAAVEE aﬁhf@%ﬁyﬂ% gxegss NO S

production, in particular pathol ogical vasodilation and tissue damage, may
resul t | ar ggRysdietdrn meahahiGusymicbysi zedeiay phiN@BogiThlatednsesa THeOMONg body
of evidence thgt l}ﬁyﬁtgg be jnvolved in the degeneration of cartil age

whi ch takes PBIGEE® FERiGIRe enzyEesy s gicytteraimqierde Sudrmascellsrandri ti s and
it is also kppuiintbha hgsis, Ls.J.aocheased in .+ heumat oi d.arthritis
10 and in osteoarn%hrFl:toi%gaﬁégﬁéqg%@?hgp%% @gﬁ ase ef{ﬁﬁﬁs ??b‘r%’s posed for

t her apeut$ ¢ pseuetien, roperticahegithalegichhegodildiocal dndkrid da'ﬁ?a'%%%ﬁgfirésl&qti ve and
the induci ble NO synthases. Use of such a non-selective synt hase
i nhi bi tor relfassleiomibe NG suthesiaced bydNQlken in order to avoid the

potentially seri sequences of over-inhibition of the constitutive 15
NO- synt hase, sucﬁnggﬁgga%eﬁg%ﬁo‘?%fﬁ?Jvdi\{ eﬁ%&é%&ﬁd“&ﬂﬂe‘b’@s bl e
thrombosis  ag@ntiaG6n6f SMIRGE which RRES JI6LH &a rekt LG GRS i

t herapeutic use of L-NWVA (a non-sel el%:ti ve aNr(:c) léynt hase ?Onrﬁlit ({’r{}%l’ ¢h or the
treat ment of aftiyxiscansibie kisotkriosrn thaeNO syetenmintetatdian rhéwempaid atiritisust be
subj ect te con f‘nnoui)eus bl ood pressure nonitoring throughout the treatnent.
Thus, while AONTSE é’%‘ftWég‘NO synt hase 20 inhibitors have therapeutic

utility provided 5bak oPMRMOOI L AHsPinBHAE ﬁ@?ﬂ@defoiﬁzgﬁge%?%lﬁe%ﬁégﬁ§e

inhibitors which are selective in the sense that they in
i nduci bl e NC:&sattvhageytithibit bothsthd epattityti\gr aattthe ikt id NChamtHabes. Use of
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1319- 1330, 1898bid the potentially serious consequences of over-inhibition of the constitutive
15 NO-synthase, such consequences including hypertension and possible thrombosis
and tissue damage. In particular, in the case of the therapeutic use of L-NMMA (a
non-selective NO synthase inhibitor) for the treatment of toxic shock it has been
reconunended that the patient must be subject to continuous blood pressure
monitoring throughout the treatment. Thus, while non-selective NO synthase

20  inhibitors have therapeutic utility provided that appropriate precautions are taken,
NO synthase inhibitors which are selective in the sense that they inhibit the
inducible NO synthase to a considerably greater extent than the constitutive
isoforms of NO synthase would be of even greater therapeutic benefit and easier to
use (S. Moncada and E. Higgs, FASEB 1., 9, 1319-1330, 1995).

25 PCT International Publication No. WO 93/13055 and U. S. Patent No.
5,132,453, the disclosure of which are hereby incorporated by reference in their
entirety as if written herein, disclose compounds that inhibit nitric oxide synthesis
and preferentially inhibit the inducible isoform of nitric oxide synthase.

PCT International Publication No. WO 95/25717 discloses certain amidino

30 derivatives as being useful in inhibiting inducible nitric oxide synthase.



25 PCT International Publication No. WO 93/13055 and U. ‘"’ST’Q) IEZQ%I_BEICMAR 200
5,132, M8 022K&%di scl osure of which are hereby incorporat A é{ ef€rence in
their entirety as if wittenherein, disclose conpounds that inhibit

nitric oxide synthesis and preferentialdy inhibit the inducible isoform
of nitric oxide synthase. PCT International Publication No. WD 95125717

di scl oses certain amdino 30 derivatives as being useful in inhibiting

i nducible nitric oxide synthase. WD 02/22-5-59 3 PCT/ US01/ 287%3 .15 MAR
2005 Various at t &fapioss husteptsdane Maeke mage topPRReNe thfeP Peramiy ssirgtivity of
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i nposi ng 5 conforfrationa idity with one or nore carbon-carbon double
bonds is noty, aouhawerabBeoappMEt Chem i Ighr 10, s¥7eCOPO) t padhothahdsposing
inhibitors. Summary of the |nvention Corrpoun%s ha%e néawb?egn ({found t\/\/gi ch
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cartil age expl ant, assa -mdel L ik 10 The present

i nvention dgg’éﬂ{g‘#QP%@X‘%rh%tlmapq%asfkgﬁylgﬁqggﬁé%%}ﬁ%&%ond can be used as a
rigidifying ﬁﬁ_ﬂ:@toﬂl@é“ﬂwéﬂﬂ)d esul ting conpounds have unexpected potency
and selectivity Tor rnhibition of inducible NOS. The preseg}% i.nvention
dempnstrat es t hatCempatssharandsmegninmd aehavedpard@ntage of Brigg very
interaction w.th induci ble NOS  .such_ that e ' ounds have
unexpect ed %f‘%??&?}lsdﬂg’e?ﬁr’éﬂ?mlfﬂ?F}éélm?tn S%%l??ﬁgg%kpﬁgé%ﬁgp NCS over
the consfjtutive —'rﬁp%lgggﬁ%indéH{iéxh@émoﬁﬂfmuﬁﬂﬁ @fbdohariprredenie bondaraniben

have t he advantage of being very efficacious as i NOS inhibi tortf in the
human carti | age aexplatifyinsslaypent and el resulong eIRRYBAD AR FREXPEHEE he sanme

time the conpounds of the present, i.nventipn. O surprisingly less able
to penetr at ePXBHYA Sﬁlﬁﬁ‘-”flg‘f élmrlBP‘élgﬂsO@ nﬁﬁfnebgﬁgfsztens, especially in

conparison to thepgo Hﬁ@é&ﬂ%e‘ﬂﬁoﬂ@e%%ﬁhaﬁdﬁﬁb@ut bos dogble bond

imparts a favorable interaction with inducible NOS, such that the resulting

15 compounds have unexpected potency and selectivity for inhibition of inducible
NOS over the constitutive isoforms.

Further, compounds of the present invention have the advantage of being
very efficacious as iNOS inhibitors in the human cartilage explant assay, a model
for osteoarthritis. At the same time the compounds of the present invention are

20  surprisingly less able to penetrate certain non-target organs in test systems,
especially in comparison to the compounds of WO 93/13055. This surprising
differentiation in expected access between the target organ {cartilage) and other
organs is an unexpected advantage for the compounds of the present invention.

Tn a broad aspect, compounds of the present invention are represented by:

25



differentiation in expected access between the target organ (cart”lﬁq@QR 2085
and other organs is an unexpected advantage for the conpounds of 'the
present wawzrsion. I n a broad aspect, conpounds of the pFEge8sdsmsention
are represented by: 25 1 5 MAR 2005 WD 02/ 72559 PCT/ US01/ 28733 4 H H3C
N~/ Q NH Q= or or a pharmaceutically acceptable salt thereof, wherein: 5 Rl
is selected fromthe group consisting of4hydrogen, halo, Cl1-C5 al kyl and
Cl-C5 al kyl substituted by al koxy or one or nore halo; R2 is selected
fromthe group consisting of hydrogen, halo, Cl-C5 alkyl and Cl1-C5 al kyl
substituted by al koxy or. one or nore halo; R3 g Cl- al kyl or C1-C5

al kyl be substituted by al koxy or one or nore I n an enbodi nent
represented by Forrmula Y, the invdhtion rel ates HH3C-, N15 NH I or

a pharmaceutical |y accepthbie saitNther po®s_wh WD 02/ 22559 5
PCT/ US01/ 28733 15 MAR 2005 R1 Jfs sel ected fr
a

t he QCG@H consi sting of
hydr ogen, hal o, Cl1-C5 al kyl Cl-C5 al kyl substituted by al koxy or one

or nore halo; R2 is selected f t he group consisting of hydrogen, hal o,
Cl-C5 al kyl and Ci1-GC5

or a pharmaceutically acceptable salt thereof, wherein:

s R'is selected from the group consisting of hydrogen, halo, C,-Cs alkyl and C,-Cs
alkyl substituted by alkoxy or one or more halo;
R is selected from the group consisting of hydrogen, halo, C,-Cs alkyl and C;-Cs
alkyl substituted by alkoxy or one or more halo;

R?is C;-Cs alkyl or C,-Cs alkyl be substituted by alkoxy or one or more halo.

10
In an embodiment represented by Formula I, the invention relates to:
R! R> R® NH,
H
H,C N o
\”/ CO,H
15 NH
I

or a pharmaceutically acceptable salt thereof, wherein:



al kyl substituted by al koxy or one or nore halo; 5 R3 is - LkyD MAR 2005
Cl- C5 aM&/1¥B&substituted by al koxy or one or nore hal o].)g%lug‘?]éﬁm}l

enbodi ment represented by Formula Il, the invention relates to: H3C NH H

N 10 Il or a pharnmaceutically acceptablse salt thereof, wherein: R3.is

Cl-C5 al kyl, said Cl1-C5 al kyl optionally substituted by hal o or al koxy,

said al koxy optionally substituted by one or nore halo. In an enbodi nent
represented by Forrmula I1l, the invention relates to; 15 H H3C N.NH m 20
or a phar madeus sdledtey fraochpeabipeossisting Hldrvdpreenvitide & irics RityliaadLarest ed

fromthe group,consisti f _hydrogen. halp, Cl1-C5 al kyl and Cl1-C5 al kyl
substit ut ed ]éP%&‘ﬁ}e%Bga%SX%%f?ﬂbﬁg%“ﬂ%ﬁe@?%l 5 MAR 2005 WD C2/ 22559

PCT/ US01/ 28 i G : ISt f rggen,
T R0 25T, 1B e o O 0 it

Co ™ al'k substi tuted by al koxy or one or nore
hal 0; R3 is afidyl €Bbainkydl bpnlkGiy 650md &ythotedabybstit uted by al koxy or one or

nore halo. |n an enbodi ment_ represented bg Formula 1V, the inyention
rel ates to: B G116 alkyl of Gotfer athd derspsitptgd B¥ edOr ¥ BT 80% 81 POFRHE X of |
wher ei n:

In an embodiment represented by Formula II, the invention relates to:

CO,H

10 II
or 2 pharmaceutically acceptable salt thereof, wherein:
R is C-Cs alleyl, said C;-C; alkyl optionaily substituted by halo or alkexy, said
alkoxy optionally substituted by one or more halo.
In an embodiment represented by Formula [, the invention relates to:
15

R! R®> R? .

-~

"y 'I”

H
N

\U/ CO,H

NH

H,C

m .
20  or a pharmaceutically acceptable salt thereof, wherein:
R!is selected from the group consisting of hydrogen, halo, C;-Cs alkyl and C;-Cs

alkyl substituted by alkoxy or one or more halo;



1o R3 is Cl1-C5 al kyl or Cl1-C5 al kyl substituted by al koxy or one qihﬂggﬁ :
hal 0. In an enbodi nent represented by Formula V, the invention Y U)U
H H3CQ\ Nvdbb/dBs9/ or a pharmaceutically acceptabl e salt teqneqf,2swyer ei n:
Rl is selected fromthe group consisting of hydrogen, hal o, Cl-C5 alkyl

and Cl-C5 al kyl substituted by al koxy or one or nore halo; R2 is selected
fromthe group consisting of hydrogen, hélo, Cl1-C5 alkyl and Cl1-C5 20

al kyl substituted by al koxy or one or nore halo; R3 is Cl-C5 al kyl or
Cl-C5 al kyl be substituted by al koxy or one or nore halo. |In an

enbodi ment rgebiesRRLAG Y a0k tinb ReRLAVent i lAat 0y AN

057 29550 7 1 ERRER Aol el Bl sinb P kY EgL 1A, A8, b Y,

phar maceut i cakjlsubsiiept dlylabkaxgl dr dnber epfe halberein: R3 is C -C5 al kyl or
Cl-C5 al kyl substituted by al koxy or one or nore halo. |In a broad aspect,

the present Rn\?&t@bﬂkﬂs{)fﬁlr@s@lédl I?Q)SQ‘?&WlEddUqu@m onegmaromabalot i cal
conposi ti ons, ess for,.preparin co pracess for
preparing phar rrac I?Odélg‘ﬁ%tggﬁes%ﬁg b% W@?ﬁgd@%‘? P?\be 4§ P conpounds

and conppsitions for inhibiting or nodulating nitric oxide synthesis in a
subject in need 1o of such inhibition or nodul ation by adm nistering a

conpound which preferentially inhibits or no R&,;Hnduci bl e i sof orm
of nitric oxide synthase over th consti i
synthase. It is also angihber objgct of

NH

v
or a pharmaceutically acceptable salt thereof, wherein:
10 RlisC 1-Cs alkyl or C;-Cs alkyl substituted by alkoxy or one or more halo.

In an embodiment represented by Formula V, the invention relates to:

R! R? R} NH,

3
H,C N \}_:u
\H/ COH
NH

15 v
or a phanmaceutically acceptable salt thereof, wherein:
R' is selected from the group consisting of hydrogen, halo, C;-Cs alkyl and C;-Cs
alkyl substituted by alkoxy or one or more halo;
R?is selected from the group consisting of hydrogen, halo, C,-Cs alkyt and C;-Cs
20  alkyl substituted by alkoxy or one or more halo;
R? is C;-C;s alkyl or C;-Cs alkyl be substituted by alkoxy or one or more halo.

In an embodiment represented by Formula VI, the invention relates to:



present invention to lower nitric oxide levels in a subj %grhb%?rllppﬁédﬁ AR 2005
such | O¥@I¥AYS9 The present conpounds possess useful nit i i'dé’"synt hase
inhibiting activity, and 15 are expected to be useful in the treatnent or
prophyl axis of a disease or condition in which the synthesis or
over-synthesis of nitric oxide forns a contributory part. Conpounds of the

present invention will be useful for treating, anong other things,
inflanmation in a subject, or for treating other nitrhg}ﬁﬁgde synt hase-
medi at ed di sorders, such as, as an anal gesi cA N~ he atment of pain and
headaches. 20 The conpounds of fje pres invent ’Qn wi |l be useful in the
treatment of pain inclHding somat ogeni€¢”(eithergn ifeptive or

neuropat hic), both acute a <~ and coufigN be Rised in a situation

i ncludi ng neuropathic pain figr which a coomon NSAID, opioid anal gesic or
certain anti-convul sants woulid traditionally be admnistered. 25 |Included
within the scope of the pres@ﬁt i nvention are novel internediates useful
for synthesizing conpounds of the present invention. 1 5 MAR 2 005 WD

02/ 22559 PCT/ USO01/ 28733 8 Conditions in which the conpounds of the present
invention will provide an advantage inViInhibiting NO production from

L-arginine include arthritic conditions. Fq{e exanpl e, conpounds of the
present i nveneipbammadentigily psernitble gt thesspl AYEFF Rt i s, i ncl udi ng but not

limited to rheu 21%;ﬁh@q}fﬁj&&%%&?}f&ﬁ@%‘%&aﬁgﬁwﬁ& Sr orf#tn¥orB hatd. hri ti s,

osteoartfritis, osus, Juvenile arthritis, acute
rheumatic arthri tis brefd @pepatkipsesant irédtios,is deenapatitvel comupiunds.s,
psoriatic arthritis, and pyogenic arthritis. Co ?unds of , the inyention
will be fur tihermuseficdl compphigons, @EcsEnior BICPAARE B ,C%‘PBﬂ'H}ﬁSthgfesﬁXﬂrstrual

cranps (e. g. . dysnenorrhea)., r SIBLHES, Labaknosl O EERELALh Apobbsinkl S

ski n-rel at edP'd as psorrasis, eczenm, sunburn,

dermatitis, o%%gﬂsﬁﬁsh& FéSinhibRRRA drirhsdulaig Mestoxifeyyatticvie in akbliarran noed
i ncludi ng inflammation fron105hphalnic surgery such as cataract surgery
and r ef ractéfisecks inhgeitipn oCowdblatds by pdmiestE ARG EPBROUISHIAR BTCEC BRI 5%t ul

tC(r)oL rnlegt gai%%{b?tis rc])tr %;SC}JUEIR?ELS e pnq{utcf.b?enlssof%%%%f Wirik %gdd%mﬁl%eyokpl’lﬁl di sease,

constitutive isoforms of nitric oxide synthase. It is also another object of the
present invention to lower nitric oxide levels in a subject in need of such lowering.
The present compounds possess useful nitric oxide synthase inhibiting activity, and

15  are expected to be useful in the treatment or prophylaxis of a disease or condition in
which the synthesis of over-synthesis of nitric oxide forms a contributory part.

Compounds of the present invention will be useful for treating, among other

things, inflammation in a subject, or for treating other nitric oxide synthase-
mediated disorders, such as, as an analgesic in the treatment of pain and headaches.

20  The compounds of the present invention will be useful in the treatment of pain
including somatogenic (either nociceptive or neuropathic), both acute and chronic,
and could be used in a situation including neuropathic pain for which a common
NSAID , opioid analgesic or certain anti-convulsants would traditionally be
administered.

25 Inciuded within the scope of the present invention are novel intermediates

useful for synthesizing compounds of the present invention.



15 disease, gastritis, irritable bowel syndrome and ulcerative colji§iMaR 2005
Conpounds of the invention would be useful in treating inflammtion ‘and
ti ssue cameygesin such di seases as vascul ar di seases, m grrirngoheakaches,
periarteritis nodosa, thyroiditis, aplastic anem a, Hodgkin's disease,

scl erodoma, rheumatic fever, type | diabetes, neuromuscul ar junction

di sease 20 including nyasthenia gravis, $hite matter disease including

mul tiple sclerosis, sarcoidosis, nephrotic syndrone, Behcet's syndrone,
pol ymyositis, gingivitis, nephritis, hypersensitivity, swelling occurring

after injury, nyocgndiiahs in WEBeHedon@Rdndd e the gﬁeseﬁhﬁv&lﬁ%%ﬁ‘iﬁowfwﬁr@ al so

be useful in the treatnent of ophthal m c di seases, such as gfaucons,
retinitis, rabvianegatthinbihitingyNiXpredu@bndouh drarphdtecipbiobé arthritivcc@ifditions.

i nfl ammat i on_and aﬁn associated with acute injur to the eye tissue. O

particul ar ifRIEFEEPIS FEMGORHE of ShesPrsent Hyephas Wil g‘? RerdHttp ieat@stgidisnds i s
the treatme - ql . el Ly . f gl auco are
Chused by ¢ nachling G600y EE REM BN Gi, SR AR flop MR-

oxi de- medi at@thives yReshanmige, syftamic ROt mMstud, ol &gleethugefuhel N 30 the
treatment of pul monary inflammation, such as that associated with viral WO
02/ 22559 9 FOTAIEA ARBTES eBte R0 @Bhrtis BewrppatBicandirisyqisogatic dsthogiss. The

conmpounds wo L be, useful for the treatnment of certain central
ner vous systaLeHr%dp %g‘gﬁr}aéﬁ@é%uch as cortical denentias including

Al zhei mer’ s di seaS8mpBRgHsCHNhS b e RAIVRUIBHSHShEMAANBIthe T8 iRy from
stroke, ischem a and traunma. These conpounds would al so be 5 useful in the

treat ment of asgimabgbrchits, mienstsyal cospisr(agadystestrriess psymanedghor, endot oxi n
shock sypdrone,. and, at herqscl erosi s. ,.The coppounds woul d al so be useful
'n the 1 Feat RAHRTES PRI S Rarnan s8R HUETRIER B B QEES S 26B8 EBRh at | ve

pai n, dental spaif, dBMSRlsapaRaatis, R} a-tﬁ%&ﬂgo% LGHPEL . dbul ar j oi nt
syndrome, and pain resul tSI ad fraorhs’ca cler. Th coﬁpounds va\llou g Be usef ul

|0 for the pmelwdimgioAammatiendénim aghthamihswgeisnbieanetirsctdiugensed Besi des

bei ng useful for. human treatnent, ese conpounds are also wuseful for
veterinary trregé‘ftﬁi?n'sc”r%ﬁryc(g%&?ﬂ“gﬁOgﬂleﬁﬁY@“OBﬁ i‘ﬁo‘aﬂgﬁﬁ&méﬂ&re%rm

gastrointestinal conditions such as inflammatory bowel disease, Crohn's

15  disease, gastritis, irritable bowel syndrome and ulcerative colitis.

Compounds of the invention would be useful in treating inflammation
and tissue damage in such diseases as vascular diseases, migraine headaches,
penarteritis rodosa, thyroiditis, aplastic. anemia, Hodgkin's disease,
sclerodoma, rheumatic fever, type I diabetes, neuromuscular junction disease

20 including myasthenia gravis, white matter disease including multiple sclerosis,
sarcoidosis, nephrotic syndrome, Behcet's syndrome, polymyositis, gingivitis,
nephritis, hypersensitivity, swelling occurring after injury, myocardial
ischemia, and the like. The compounds would also be useful in the treatment
of ophthalmic diseases, such as glaucoma, retinitis, retinopathies, uveitis,

25 ocular photophobia, and of inflammation and pain associated with acute injury
to the eye tissue. Of particular interest among the uses of the present
mventive compounds is the treatment of glaucoma, especially where
symptoms of glaucoma are caused by the production of nitric oxide, such as in
nitric oxide-mediated nerve damage. The compounds would also be useful in

30  the treatinent of pulmonary inflammation, such as that associated with viral



animal s, including manmmal s and ot her vertebrates. Mre preferred %n@ AR 2005
i ncl udewboeses? dogs, and cats. 15 The present conpounds’GHyS¥{*8t3be used
in co-therapies, partially or conpletely, in place of other conventional
antiinflamuatory therapies, such as together with steroids, NSAl Ds, COX-2
selective inhibitors, matrix metal] oproteinas e inhibitors,

5-1i poxygenase i nhibitors, LTB4 antagonists and LTA4 hydrol ase

inhibitors. 20 her conditions in which the conpounds of the present

i nvention VVinhﬁectuMsQMHtd?stftrfﬂ:&rdsaanﬂ“ageorhpndndhiwhnbtci gigp Asefdliftd theon i ncl ude
cardi ovascul ar ischem a, diabetes (type or. type I ongestl ve heart
failure, myoEamoitiofcertaineamseg RNy %’Ste"h‘iha?rgi”ﬁ UCH SR aortic

aneurysm reflux .eso diarr ri I cystic
fibr o>s/i s, er?ﬁﬁ&?gg?fsamegggﬁr@m%fmﬁ%Hliggag a‘Jgjid sce}l yﬁ%lr-‘gﬁg S ggﬁj‘% QEFEody%i a),
cerebral i s¢heff {BRlshokes@heinss hartiAund. MTesbedhpountis akoaldsh bt obal

i schemia (for exanple, secondary to cardiac arrest), multiple sclerosis
and ot hes aeaﬁ;ﬂmthaenevmmtsilsli@gmdh@ﬁwd@ﬁ@fﬁﬁﬂ’ dtesss HPAREDe.f or exarrpl e

Par ki nson' s di sease. Further r e erati e d| sorders | i ch
i nhi bition WQOWé‘W@FhFYWdﬁ%‘P&cF@HZﬁE‘F & e&‘?asbsen ) Swgrl\g@\{\hecr osis in

disorders sygh, 8y &%(eamé{meﬁg&w%m@m%@t ﬁ@ﬂﬂrﬁa@&mo pldphiigases of

central nervous system (such as spinal cord 5 MAR 2005 WO
02/ 22559 PCH4SENRBFAS, thOscatd phadain kpusey by tmp@oﬂamﬁndlb@i@ygent convul si ons

and toxicity, denmentia, such as, for exa Iegﬁ) en|I Ll a, and
Al DS- r el at ecsyddipsis pad DHREFRIING [rep GanivE ity W?—‘IU tbieHEﬁiB s di sease,

Anyotrophi c La r f dnbecility relating to
a cerebrd) vtjg I8 pe}%i\fegg]%) Opﬁé’ﬁf“e‘g%.i"gﬁg‘f’ égzrhgierﬁg%scgsgﬁ? zophrenia, 5

depr essi on, depr eB&di @R befmgaisbiul f&yrnmtemmaascsﬂcnhaseedmwuhdszmenbnst rual
Syndr omre (PI\/B) anxi ety and septic shock. Still other gorgﬁrs or

condi ti ons vikieBH fol YaterbENAdvAME BRI COEIPPIOP SRITRYS 57 OUT P AdS of the
present inventiop if uldyndoem%m%%sr%ﬁtot@r RLEY SR %19 refiAl Limb@! erance in

patients needl! W@ 11”8 acted opiate anal gesics, and benzodi azepine |0
tol erance i nprRtE BBEsSs,dakt,Aedkewzodi azepi nes, and ot her addictive

behavior, for _ :
L5 The present compounds may also be used in co-therapies, partially or
completely, in place of other conventional antiinflammatory therapies, such as
together with steroids, NSAIDs, COX-2 selective inhibitors, matrix

metalloproteinase inhibitors, 5-lipoxygenase inhibitors, LTB4 antagonists and

L TA4 hydrolase inhibitors.

20 Other conditions in which the compounds of the present invention will
provide an advantage in inhibiting NO inhibition include cardiovascular ischemia,
diabetes (type I or type I}, congestive heart failure, myocarditis, atherosclerosis,
migraine, glaucoma, aortic aneurysm, reflux esophagitis, diarthea, irritable bowel
syndrome, cystic fibrosis, emphysema, asthma, bronchiectasis, hyperalgesia

25 (allodynia), cerebral ischemia (both focal ischemia, thrombotic stroke and global
ischemia (for example, secondary to cardiac arrest), multiple sclerosis and other
central nervous system disorders mediated by NO, for example Parkinson’s disease.
Further neurodegenerative disorders in which NO inhibition may be useful include
nerve degeneration or nerve necrosis in disorders such as hypoxia, hypoglycemia,

30  epilepsy, and in cases of central nervous system (CNS) trauma (such as spinal cord



exanpl e, nicotine addiction, alcoholism and eating disorders. Theg § MAR 2005
conpounds and nethods of the present invention wll also be useful in the
treat mreMOB¥2%%vention of drug w thdrawal synptons, forrcax:smizerss
treatment or prevention of synptons of w thdrawal from opiate, alcohol,

or tobacco addiction. The present inventive 15 conpounds may al so be

useful to prevent tissue damage when thelroapeuti cally conbined with

anti bacterial or antiviral agents. The conpounds of the present invention
will also be useful in inhibiting NO production from L-arginine including

syst em ¢ hypoddnsd onumsdyperdbedonidcn coepiliions amdlioaicifypd¢@eRMBEHhRIE&
shock induced by a wide variety of agents; therapy with 20 cytokines such
as TNF, | L- F*3f@le presenifdemantiznantip i antlaed dementa caghmxianfydeshapps essi on
in transpla e o sAQf. the .l pventi are . useful far the
preventi on cr)grh O%EEégta%%t&?g?g%galgt%%y&sra@# ggteé%lsg:peé%%'%lh%éﬂ@gs, ‘%éer?&e’cancer

of the breasinbetilitgrel i atcerebrdvaghdPdisoralyr, ¥le¥piab disdkddds, sdfiso Qﬁﬁ”t
invention is further directed to the use of 25 %he conmpounds of the’
present iSnvedfpressiongleprdseion og athes aympichspseéattd with PremasopbbSymsomEhe

neopl asi as t w l]l. be treatable or preventable by the conpounds and
net hods of t(ﬁ’ysar%@é‘ﬁ?ﬂr‘%ﬁ isgﬁc ‘ncl ude brain cancer, bone cancer, a

| eukemia, such asgiilf GtheLXdRER FREAMEB] ¥ Mty ' | phona,
epithelial cell- de;i vegl neopl asi a (ep]i ]t]heﬁagﬁmcqgfgdk%ung‘%ggglgﬁ%%ewwsaI

cel | carci ndhasoapends af tienpasnt Jastiioi ntlest iratnaaot prevettih dogidite WO
02/ 22559 11 PICT/ Us01/ 28733 1 5 MAR 2005 cancer,, nouth_ cancer, esophogeal
cancer, smal'PHEGRIM RtREM AT HroRaated Crizin Bt gL and benredinzening er

cancer, B aqg}%fan@@ﬂ?ﬁzftien&%@ﬁﬁ@%@n 5 é : %Ei’neé’ RG9S Q‘{idicﬁ%@ lavior 3¢ h as

ovary cancer, cervical cancer, vu ancer, and ung cancer, Breast

cancer and shimplancetine siittias akghalimusndebling dRb@BAIE headehgoasad a cel |
cancers, prostﬁ% %%Ecer, renal cell__carcinoma, and other known cancers
[

that effect B8p § PRe&TT 4N YRHion gHB also bR erseislin thesmpErmasT plevemeopr esent

i nvention Wdf'dr@fwﬁﬁ{iﬁ%l ﬁ@nﬁﬁm\ée%olr kot L& Phr grfe.ven %oencghcs%g%ll deh% ved
neopl asi as. Preferably, tHe neopl asia to be treated s &al 1Pd
withdrawal from opiate, alcohol, or tobacco addiction. The present inventive
15 compounds may also be useful to prevent tissue dainage when therapeutically
combined with antibacterial or antiviral agents.

The compounds of the present invention will also be useful in inhibiting NO
production from L-arginine including systemic hypotension associated with septic
and/or toxic hemorrhagic shock induced by a wide variety of agents; therapy with

20 cytokines such as TNF, IL-1 and IL-2; and as an adjuvant to short term
immunosuppression in transplant therapy.

Compounds of the invention are useful for the prevention or treatment
of cancer, such as colorectal cancer, and cancer of the breast, lung, prostate,
bladder, cervix and skin. The present invention is further directed to the use of

25  the compounds of the present invention for the treatment and prevention of
neoplasias. The neoplasias that will be treatable or preventable by the
compounds and methods of the present invention include brain cancer, bone
cancer, a leukemia, such as, for example chronic lymphocytic leukemia, a
lymphoma, epithelial cell-derived neoplasia (epithelial carcinoma) such as

30 basal cell carcinoma, adenocarcinoma, gastrointestinal cancer such as lip



gastroi ntestinal cancer, |iver cancer, bladder cancer, pancreas n R
ovary VO '¢ane#r, prostate cancer, cervical cancer, vul \)’é}ﬂ'é%l’ﬁ@é%?‘ ?%@R 20
cancer, breast cancer and skin cancer, such as squanous cell and basal

cell cancers. The present conpounds ang net hods can al so be used to treat
the fibrosis which occurs with radiation therapy. The present conpounds
and net hods can be wused to treat subjects havi ng adenomat ous pol yps,

i ncluding those with 15 fam lial adenonatous pol yposis (FAP).

Addi ti onal | yandehemputhsemter conpagadsancancsrast brow ceeger ped gloadch o prevent
polyps fromformng in patients at ri of FAP. Conjunctive t re tment of a
conmpound of Cﬂfff@f,m@g@}b?ﬂ"c?fnl}é‘ﬁtqaﬁwfv@}? "‘éﬁ?ﬁcﬁ’érpa"%rﬁ?% HE6Pr A Hgent wil |
produce a synergisti,c_e I J hedhes Q iC side
effects ass&éi’%?seéu%} %%&Laﬁg%? %régéarggagﬁmr:ée&gt%li\ng tﬁgfgﬁlrugﬁgﬁlﬁég dose of
the side ef figeht anst 4 Roetihcheaddthsiquarhdieraientlscombf arcdmyalor by
directly reducing synptons of toxic side effects caused by the side

ef f ect - causiael canpens, prostate panseu ienabeell FEcipPBacHtd GIHRFEROMETARTAS furt her be

useful as an, adjunct .to..r,adj.at.ion, ther t i cts or
enhance effi%%@lﬁgcﬁ ?P‘@‘ﬁgalﬁlﬁg%’ﬁ?uglhﬁggﬁF i%gﬁy (gor{ﬁoﬁcﬂiéggggihggjéﬁeﬂﬁhi ch can be
conbi ned t h%@gﬁﬁ%ivml Hele ik 61k & AR wRen@nt bheepreignhl ddriveént i on

i ncl udes any therapeutic agent which is capable of inhibiting the enzyne

1.7 cycl ooxygepasies.2Pef@a)y2thy nedylefie kel tyeasttls seloxed fiomhi biti ng agent's

inhibit COX-2 selectively relative he enzyne cycl Qox e-1

("COX-1") . %Péﬁo%}tesé@%ﬁ?“%l’ihlil‘fﬁr F%ffceifé’?ﬁﬁ%%a“zﬁ‘é ’83“%9%9%%%’2‘@@? ve

| nhi bi oo E&égﬁﬁ{a b, c@vRQ EABROUNdaEant ek 8RR, trasent i on can be
y

t her apeuti ca nmbined wth a COX-2 1 5 MAR 2005 02/ 22559
PCTI US01/ 237&3cdangledkactanver, suthidbisgomavserBiand bhzel aedicancss) dbei ve

N BLer el eetvely LB 0962 8058 ALl LR ERELLR | rel i ve
L1 2L, S B g st o
i nvention i ngicdde ueel @bpxisthaviral adecaxitoys pdyes wdlidingthese #dhi b, rof ecoxi b,
ABT- 963 15  familial adenomatous polyposis (FAP). Additionally, the present compounds
and methods can be used to prevent polyps from forming in patients at risk of
FAP.
Conjunctive treatment of a compound of the present invention with another
antineoplastic agent will produce a synergistic effect or alternatively reduce the
20 toxic side effects associated with chemotherapy by reducing the therapeutic dose of
the side effect-causing agent needed for therapeutic efficacy or by directly reducing
symptoms of toxic side effects caused by the side effect-causing agent. A
compound of the present invention will further be useful as an adjunct to radiation
therapy to reduce side effects or enhance efficacy. In the present invention, another
25 agent which can be combined therapeutically with a compound of the present
invention includes any therapeutic agent which is capable of inhibiting the enzyme
cyclooxygenase-2 (“COX-2"). Preferably such COX-2 inhibiting agents inhibit
COX-2 selectively relative to the enzyme cyclooxygenase-1 (“COX-1"). Sucha
COX-2 inhibitor is known as a “COX-2 selective inhibitor”. More preferably, a

30 compound of the present invention can be therapeutically combined with a COX-2



(2-(3,4-difluoroph enyl)-4-(3-hydroxy-3-nethyl- | -butoxy)-5-(4- 15 MAR 2005
(met hyl sul fonyl ) phenyl - 3(2H) - pyri dazi none; described in PCT Patent

Appl i catvicon2:Ne. WO 00/ 24719), or nel oxi cam A conpound @ttifgp§asent
invention can also be advantageously used in therapeutic conbination with
a prodrug of a COX-2 10 selective inhibitor, for exanple parecoxib.

Anot her chenot her apeuti c agent which wi I be useful in conmbination with a
conmpound of the present invention can be selected, for exanple, fromthe
foll owi ng non-conprehensive and non-limting list:

Al pha-di f | ugeeaituh®miol WnpRid EMD 3. Dsclidhilb ?rml&ﬁ%%gl’ec%gé”}g rﬁlw gggggl d,

15 am not hi adi azol e, brequi nar sodium carno

cycl opentyl acytasiofeat leigt HY: hbilaéveapodsipbaiog oStEAX AL emore piadgrablly € least
conjugates, Lill y DATHF, Merrel Dow DDFC, dezaguani ne, dideoxycyti dine,
di deoxyguanéQI naid st mexe pl\@é’émlwh{eamﬁﬁd SN GR fegt- nEOXv beledtig EHNA,

Merck & Co. abl ne xur.idine. .fl udarabin hosphate
5-fi uor our adl IQ(%IE éaffu ura%ﬁ“%"yﬂ n"ﬂoﬁo“r”glhwg fnpobgﬁiﬁ %htﬁ CBE %ku
FO 152, isSORivRbibn mm deKicBEib, Lmhéeb;\thdé&%Q;Ma; etbiiédib, ﬂef‘é‘cgﬁﬁGA@T 963
met hobenzapr| m nethotrexate, \Wllcome MZPES, norspernidine, ' NC

NSC- 127716, (KC.4Nstuoens80])- NGY- hmweﬁ&tbyl\lﬂbum@@) 6182567, \Warner- Lanbert

PALA, t t | As P Taked
P vahe ™t pRsetraiBh et ooy B Rt a4eRbed [ BOT Fleal applicatiohr ne 25
ki nase i nhi lNa 0o, od/:ym@gb%&ﬁ&&@a;ﬁ i D uhemfta{ct 5§enﬂfvm9or+£fﬁalso

uricytin, Shionogi al do- phospham'de anal o tretam ne
anaxi rone, Boeﬂvam@rouwarmntrblnrtherﬁﬁﬁ}@m&bjrlnsesmrva:ltiua: ptodrigidiod COane,

Wakunaga CA-102, gtﬁoﬁl tin rmustine, Chinoin-139, Chinoin-153,

chl or amblci I5¢ e‘&‘i“‘sﬁo‘ln e Eyﬁﬁﬁﬁﬁ%%‘ﬁ‘é‘?ﬁ‘ﬁe Anerican Cyananid CL- 286558,
Sanofi CY-233, cyplat e <HAGH :

di phenyl spi rorrustl ne, élﬁpin mﬁ%‘%‘%&ﬁ g{?ll g%ﬁ{ﬁgﬁgﬁgwm ngw&%fzSSQ
13 PC / USO1/c3BipoBid We@@ﬁedﬁhthdnmﬂ beGhlagai, OWVaxaddld Rrorh The f03wing

el mustine, Erbanont FCE-24517, estranustine phosphate sodi um
f ot enust i ne NODKPRRMCRSNEVRANERPHGIMHIEYIFE 17230, hepsul -fam i f osfani de,

iproplatin, |omustjne. i3t @AM Rtnild HOEAEHO5-FU-fibrinogen, acanthifolic acid,

15  aminothiadiazole, brequinar sodium, carmofur, Ciba-Geigy CGP-30694,
cyclopentyl cytosine, cytarabine phosphate stearate, cytarabine conjugates, Lilly
DATHEF, Merrel Dow DDFC, dezaguanine, dideoxycytidine, dideoxyguanosine,
didox, Yoshitormi DMDC, doxiflunidine, Wellcome EHNA, Merck & Co. EX-O.IS,
fazarabine, floxuridine, fludarabine phosphate, 5-fluorouracil, N-(2'-furanidyl)-5-
20 fluorouracil, Daiichi Seiyaku FO-152, 1sopropyl pyrrolizine, Lilly LY-188011, Lilly
LY-264618, methobenzaprim, methotrexate, Wellcome MZPES, norspermidine,
NCINSC-127716, NCINSC-264880, NCI NSC-39661, NCI NSC-612567,
Warmner-Lambert PALA, pentostatin, piritrex:m, plicamycin, Asahi Chemical PL-
AC, Takeda TAC-788, thioguanine, tiazofurin, Etbamont TIF, trimetrexate, tyrosine
25  kinase inhibitors, tyrosine protein kinase inhibitors, Taiho UFT, uricytin, Shionogi
254-5, aldo-phosphamide analogues, altretamine, anaxirone, Boehringer Mannheim
BBR-2207, bestrabucil, budotitane, Wakunaga CA-102, carboplatin, carmustine,
Chinoin-139, Chinoin-153, chlorambucil, cisplatin, cyclophosphamide, American
Cyanamid CL-286558, Sanofi CY-233, cyplatate, Degussa D-19-384, Sumimoto
30 DACHP(Myr)2, diphenylspiromustine, diplatinum cytostatic, Erba distamycin



Ni ppon Kayaku NK-121, NCI NSC 264395, NCI NSC 342215, oxaliplati R%SLMAR)I‘ﬂﬂU'j
5 PCNUwpmpesstusti ne, Proter PTT-119, raninustine, semP&TTWEV2E1?t hKline
SK. F- 101772, Yakult Honsha SN 22, spironus-tine, Tanabe Seiyaku TA-077;

tauromustine, tenozolorrmde, teroxirone, tetraplatin, trimelanol, Taiho
4151-A, aclarubicin, actinonycin D, actinoplanone, Erbanont ADR-456,
aeroplysinin derivative, Ajinonoto AN-201-11, Ajinonoto ANN-3, N ppon

Soda ani sonycins, to anthracycline, azino-nycin-A bisucaberin,
Bri st ol - Myeli&iBLve8Eug B Wiob t MRS TSI EBMVEIRE06E, EfamonbFCRy>d 7BMY- 25551,

Bristol - Myers BMYy-26605, Bristol- Myers BMY-27557, istol.-
BMWY- 28438, bitmomptiinphasphate eodipmy ferapstines Unimed ‘%ég E%?’f{m W henyci n,
chronoxi nyci n,_dacti cih,. daunqgrubjci rHe k93 G dotolKY owa
k- Ko DO, 787238 B PEARkg  Deerbin Pl [ Bt ue B oot ek
DC92-B, di tf\’llfq;):tg)rn"i@éy%k@ NE-1 801 00PY B CDR344, NCUNSOr 314924 b yoxaliplatin, Upjohn

- r

doxor ubi cin in-ogen, elsamcin-A epirubicin, erbstatin, 'GE%%G n,
esper am ¢i nPemj,qﬁ@ﬁﬁmntt&:imPmth,P'IBF—lih%ﬁmmF@Eﬂ?f%’éé‘tlflﬂu?i‘%@%&m 975,

fostriecin, Fujisawa FR-900482, glidobactin I LI R= Aya @F4Ncarnycin,
her bi nyci n, 101JH7&°F dskelt flonsha gﬁizt?rs?p’{?él}‘ﬁé%gfi E}b%g%gyf?}lﬁj% w\s Kyowa Hakko

KM 5539, Kirin, 20 . Bre 18 602 i riN0 8 IRk Ottt BASE Talfyoolis 1 Hak ko
KT- 5594, Ky &iiom tk”kebw%d-ég@ ‘Amer i can Cyanam d LL- DA9194, Meiji Seika NE

2303, nenogafahbicifii dctiRyeiytin I aconepitromeefrtgmonhADRaé S varmelysHiBenact i n,

Ni ppon Kayaku NK-313, N ppon Kayaku, NKT-01, . .SRL..|ntegnat] C- 357704,
oxal ysi ne, @b@émﬁméﬂlﬁPmﬁgpﬁBIn%‘ﬁ: Kbi‘?%?tion%ﬂbi’lr[\[ é?%%\e% dﬁa,angsg?{a/tc ranmycin,

25 pyzindarnygin A. Tqbi shi Al b S ARRC BRistol-MEeX BN 6850 0B stbl-Myers
si banoni @i n,d}{'ﬁ’éf‘%ﬁﬂ %?lﬁ?)%&%étAd%gu%M 588173, Gtgn(l)w}z::g%(and SN- 706, Snow Brand
SN-07,  sor gngivch so6A, Bsip@il-S0nyCBNTY 355 Fh dristd edydrs HM 26600 Ryistels

Pharmaceutical SS- 7313B, SS Pharmaceut | cal, SS- 981658, ef fi i.n B, Taiho
4181-2, tal iMyey ﬁW-ZWéReBQSWhMYS@BW,’ni“%&L%nE@E’ﬁ(?mt Sﬁﬁlﬁ?f %lg,gytt(:é {rlﬁ—clr’ ozarin
LA VL g R s sy e, o om
car ot ene, alghacdbt]wer BBk akas BOW N yaei Haldtd RC-BAatkeewadgkKyor i n
AHC- 52, N - . ‘

15 DC89-Al, Kyowa Hakko DC92-B, ditnisarubicin B, Shionogi DOB-41,

doxorubicin, doxorubicin-fibnnogen, elsamicin-A, epirubicin, erbstatin, esorubicin,
esperamicin-Al, esperamicin-Alb, Erbamont FCE-21954, Fujisawa FK-973,
fostriecin, Fujisawa FR-900482, glidobactin, gregatin-A, grincamycin, herbimycin,
idarubicin, illudins, kazusamycin, kesarirhodins, Kyowa Hakko KM-5 539, Kirin

20 Brewery KRN-8602, Kyowa Hakko KT-5432, Kyowa Hakko KT-5594, Kyowa
Hakko KT-6149, American Cyanamid LL-D49194, Meiji Seika ME 2303,
menogaril, mitomycin, mitoxantrone, SmithKline M-TAG, neoenactin, Nippon
Kayaku NK-313, Nippon Kayaku NKT-01, SRI International NSC-357704,
oxalysine, oxaunomycin, peplomycin, pilatin, pirarubicin, porothramycin,

25 pyrindamycin A, Tobishi RA-L rapamycin, thizoxin, rodorubicin, sibanomicin,
siwenmycin, Sumitomo SM-3 887, Snow Brand SN-706, Snow Brand SN-07,
sorangicin-A, sparsomycin, SS Pharmaceutical $S-21020, SS Pharmaceutical SS-
73138, SS Pharmaceutical $5-9816B, steffimycin B, Taiho 4181-2, talisomyctn,

Takeda TAN-868A, terpentecin, thrazine, tricrozarin A, Upjohn U-73975, Kyowa

50  Hakko UCN-10028A, Fujisawa WF-3403, Yoshitomi Y-25024 zorubicin, alpha-



al stoni ne, anonafide, anphethinile, anmsacrine, Angiostat, ankinonygih,
anti- neoplaston Al D, antineoplaston A2, antineoplaston A3, anti nem]&%o%“%
A5, anwnenplimston. AS2-1, Henkel APD, aphidicolin glycimatesygrss
aspar agi nase, Avarol, 5 baccharin, batracylin, benfluron, benzotript,

| psen- Beauf our Bl M 23015, bisantrene, Bristo-Mers BivfY-40481, Vestar
boron- 10, bronofosfam de, Wellcone BW5BR2, Wellcone BW 773, caracem de,
carnet hi zol e hydrochl oride, Ajinonoto CDAF, chl orsul faqui noxal one,

Cheznex CHX- 2053, Chenmex Cl A-100, Warner-Lanbert Cl-921, Warner-Lanbert

Gl -937, Vr ngfotbdTheiHa-he ] ner - | ekt 2998, -l anf I
claviri denone,dtl CN g%rerlpcg:ﬂ%%%%rfgéﬁ %ﬂgb%#p%h@%%‘%gé%wr&éﬁ&%&ul t
Honsha CPT- ldstowing saatreifide camptebeliinile, apyshOgia | sasiditdd, ankanRii G-

cytocvtin, Merz D-609, DABIS mal eate, dacarbazine, datell’l ptinium
di demi n- B, WH@@W&%&%%WFHS&%?,,aﬂﬁh?@&d&&mreﬁﬁemmﬁneppldtmawiae,

di st anmycin, [ lonl 41 o Pharmar DM 75, Daiichi Seiyaku DN 15
9693, el li pr%&xﬁ?ﬁgﬁq{)%sizw ené%le{lgﬁ e?ph@ﬁﬂlbﬁrf &l YEIORIP CASPaFago 288 r AL,
et oposi dg, tettlekin)dieacylifbRiuRl SendodihS -%Bﬁlﬁggp?mg%:\@’:]_jum nitrate,

O -

genl cwadaphnin, Chugai "GLA-43, Glaxo GR- 63178, grifolan 5N,
hexadecy! phddffbeneibise-MyeseRM 0481, 2522 bordne i besmofugf-eatae,

hydr oxyur ea, Gl - v+ ) L. Df OS] ., 1soglutarnine, isotretinoin,

O suka Jl -36,"’%%?%@%53WélgwaﬁW%@eﬁt&%eﬁzé&whﬂd@m@wmm NECT
Corp KI - 81104;ikyestb TamA EYan&i i I i i_dam . dbeck
LU-23-112, LiAly LY- 18%%/11, Né]?a‘%%s‘ 10%P§Hé;ﬂ;§>§g?# E%irﬁg‘e%\% 048,
Medco MEDR- 3¥amnemdrbdecsid;921; i€noey-aainbert qHrI37 AW vies .1 amBdiyd1.941,

anili noggri i.ne, g{b{?@culcﬁ‘rﬁﬁgeneti cs MGT-136, rninactivin, monafide,

ni t oqui ddne, " AOPT HAROFT otiCetlaniegur, clyHidronkdg)sormavet-1259, ICN
N-(retinoyl )ammRanaet fs.cdNissh ' N-021. .N-acyl at ed-

dehydr oal ani nes, naf aggt(;dg#rtnég %{YS%R%@&M’%}&B?QI&OEWJ‘%% & Wat i ve,

Nor mosang, N@IochS@sih458yGuratiNg, cNSCyiah MES D-BIBY, INSBIPRATRS, dNGhdSE 95580,

octreotide, Ong. ONO- 112, oqui zanoci ne, Akzo Org-10172, pancratistatin,
pazel | i pti né’,ate&&it%?m iHpepn-Prdihagmatgporphssmether, ditydralcRBraks 984 inkar ner

30 o-anher L SR Aol Bl BRI ST Erd @ Bhach TR D SfnPse RukSBRR M ONe:

15 9693, elliprabin, elliptinium acetate, Tsumura EPMTC, ergotamine, etoposide,
etretinate, fenretinide, Fujisawa FR-57704, gallium niirate, genkwadaphnin, Chugai
GLA-43, Glaxo GR-63178, grifolan NMF-3N, hexadecylphosphocholine, Green
Cross HO-221, homoharringtonine, hydroxyurea, BTG ICRF-187, tlmofosine,
isoglutamine, isotretinoin, Otsuka JI-36, Ramot K-477, Otsuak K-76COONa,

20 Kureha Chemical K-AM, MECT Corp KI-8110, American Cyanamid 1.-623,
leukoregulin, lonidamine, Lundbeck LU-23-112, Lilly LY-186641, NCI (US)
MAP, marycin, Merrel Dow MDL-27048, Medco MEDR-340, merbarone,
merocyanine derivatives, methylanilinoacridine, Molecular Genetics MGI-136,
minactivin, mitonafide, mitoquidone, mopidamol, motretinide, Zenyaku Kogyo

25 MST-16, N-(retinoyl)amino acids, Nisshin Flour Milling N-021, N-acylated-
dehydroalanines, nafazatrom, Taisho NCU-190, nocodazole derivative,
Normosang, NCI NSC-145813, NCI NSC-361456, NCI NSC-604782, NCI NSC-
95580, octreotide, Ono ONO-112, oquizanocine, Akzo Org-10172, pancratistatin,
pazelliptine, Wamer-Lambert PD-111707, Wamer-Lambert PD-115934, Warmer-

30 Lambert PD-131141, Pierre Fabre PE-1001, ICRT peptide D, piroxantrone,



15 MAR 2005 PCT/ USO /28733 pol yhaeTnat opor phyrin, polypreic acid,] B ARl 2005
por phyoism2233pobi mane, procarbazine, proglumde, |nvitHeHUpPHGSEdse nexin

1, Tobishi RA-700, razoxane, Sapporo r ", Breweries RBS, restrictin-P,

yetel liptine, retinoic acid, Rhone-Poul enc R P-49532, Rhone- Poul enc

RP-56976, Sn'llithKline SK&F-10-4864, Surriitorno SM 108, Kuraray 5

SMANI CS, SeaPhan-n SP-10094, spatol, spirocycl opropane derivatives, Spiro

gennani um Unimed, SS Pharnmaceutical SS-554, strypoldinone, Stypoldione,

Suntory SUN,QRB%em@epb@hyri QNLHLEE adid, Biapei pxipdigrini ppobirzes, prooyh#manct- 506,

Toyama T- 688, taxol, Teljin TEI-0303, tenip: si%? t hal i%asti ne, Eastman

Kodak TJB- peoglomeds, hivelnol Pro®gpoBesim L TRSIsHY Rar ) 522055 ARRIR 0 UON- 01,

Kyowa i o Hal dco 28, ukrajn, -E . Kod =0 I RiY_asdzhne.
sul fate, viBﬁEWF’g%\%é,g’WFW&EQ?@%@E}%&]%E% rlgllrléir)ﬁ %@’lﬁ\?ﬁﬁg%%%n;@ sﬁqt fiptol,
vi nzol i di ne.p, i thanaligeseoanBRRoRGHE SKRY-364864)Sogitamd $M;108, Kuraray
conbretastatin, dolastatin, idarubicin, epirubicin, estramnustine,

cycl ophogphaNTAING S, BeaPnirmoS 21 0894 apptolos sy HOPIoppst eBitIVESs i not ecan
(Canpt osar), exenestane, decap | 15 (tr relin [ an -a-3 fatty
aci d. Exarrplses‘oﬁﬂm&m%&?@@@gt §§§¥%{§@ﬁ?‘glc\ﬂ%$%%5%‘a§“%8]d8 cé“%’ ?tgpngld?ong’
combi nati on ther%‘@z&ﬂ %%&@gﬁ@%’ﬂ%sﬁex%h@disﬁmﬁ&jmahﬁcﬂ@d@, AD-5,

e

adchnon, ar mM¥6&te " ana ogues, tox, dinmesna, 1-102, NLM -159,

N- acyl at ed- defiyei-0Rk80] taes, THER TREOIOM tew hosidé, phaiblastide, BasimassKedak  VWR-
15 1 _327, FU*T- 187, k-etoprofen_trap romal , AN 0 super oxi de
di smut ase (d‘ﬁﬁ-aﬂ)toaﬁﬁeE@pE?WPlﬂeTﬁll%ﬁ&ﬁ@ﬁfﬁ%ﬁoﬁgﬁmawas of the
present invention Wil |, Al e M d Ak T ERboBNinRhstiferQusat i on of

angi or gelfesi Q}T]%qng édi{%ﬁsggr&g]fgqg@ag%ddi tions, for exanple, tumor growth,

met astasi s, WRCAdialk, GRISNS, atncanymidadviatthbines olrerip®i,ovinZbligi®, I n a further
enbodi nent, the present invention also provides tg!i(‘a?g agj'e_uti

5.
combi nat i onswitcanalides.t¥aseanspsiti VY- Hre VESEHBHRAITof OB RN e&aﬁ%gtg}'ders or
conditions such.as al. agconma,, FOr &% aRli &S eNdmihBVRYH1 ve conpounds

advant ageous U SEP e ST HY er’?&g{?ﬁlé&?onbi Ration with a drug which
reduces the [nif8@ebhafopotecan, irinotecan (Camptosar), exemestane, decapeptyl
15  (tryptorelin), or an omega-3 fatty acid.

Examples of radioprotective agents which may be used in a combination
therapy with the compounds of this invention include AD-5, adchnon, amifostine
analogues, detox, dimesna, 1-102, MM-159, N-acylated-dehydroalanines, TGF-
Genentech, tiprotimod, amifostine, WR-151327, FUT-187, ketoprofen transdermal,

20  nabumetone, superoxide dismutase (Chiron) and superoxide dismutase Enzon:

The compounds of the present invention will also be useful in treatment or
prevention of angiogenesis-related disorders or conditions, for example, tumor
crowth, metastasis, macular degeneration, and atherosclerosis.

In a further embodiment, the present invention also provides therapeutic

25 combinations for the treatment or prevention of ophthalmic disorders or conditions
such as glaucoma. For example the present inventive compounds advantageously
will be used in therapeutic combination with a drug which reduces the intraocular
pressure of patients afflicted with glaucoma. Such intraocular pressure-reducing
drugs include without limitation; latanoprost, travoprost, bimatoprost, or

30  unoprostol. The therapeutic combination of a compound of the present invention



pressure of patients afflicted with gl aucoma. Such intraocular 13 MAR 200
pressure-reducing drugs include without limtation; |atanoprost,

t ravopr B8 {)2/4355vat opr ost, or 30 unoprostol. The therapeutircTeosoizeasti on of

a conpound of the present invention 1 5 MAR 2005 WD 112/ 225. 59

PCT/USO /28733 16 plus an intraocul ar pressure-reducing drug will be

useful because each is believed to achiléve its effects by affecting a

di fferent nechanism In another conbination of the present invention, the
present inventive conpounds can be used in therapeutic conbination with

an anti hyperglupitipiiabedlir prossaROfe@ttifl Arud OUEHd M@ IS RE ERIAS bRlieved to
benzot hi epi ne or a benzothi azepi ne anti hyperlipidem c drug. Exanpl es of

benzot hi epi reshigne it effeets bpiatfesting ddifitgsent mpehardistan t he present inventive
t her apeuti c conmbinati gn can .be_fogﬂ%&i n U S Patent No. 5,994,391, herein
i ncor porated by rBfPEFEECMYHREOH PRESERIP Y FTRIOnGRE PRRESBY VEItENi ¢ dr ugs

are descri begi O3 1 6R83; ' A 1.0 ! er.l.i pi dernc or
chol esterol -1 0 rul}{% :g{r ug uslenf uE}Qﬁ%n%%ﬁ%ﬁl%ﬂ@%ﬂgﬂggahﬂ%)énﬂ%{jﬁg]co?r t he
present isnvehblesreralaowetn@dnighiGckas Aberdititsine ot Abelictifazepidexanpl es of HVG
Co- A reductase_inhibitors useful in the present therapeutic conbination

i ncl ude, i ndMPERA]PiemagmEy bxamples|ahbaraoshiepine peimeedinidemiodovgsst at i n,

si nvastati n, tatin,: j in, rvastatin D- 972 dgscr.i bed
ThPeT 15 oAl iR bR B R e FloidR S ERSR:
147098- 20- 2 Miers, 3939 1G abei it spblte dNGended MBS VB Sthf epihbe sodi um
salt; described in European Patent . EP 521471), BMS 188431 (CAS No.

129829- 03- 4)antigypagkpitgnuy &ag aRclesariers0 V6Q-93f1605he Altearativelyt ihe

conmbi natjon of.,a ¢ und of th resent .invention plus an .

ant i hypefro! i p%ndgg?eéﬁg}r%% %Co?r_ecgtc%lﬁ%IISIF]&‘R’/&T%SH&WQ i ?‘PTBE‘"E&E%‘_? wfth g or 20
exanpl e, in JdoRtisehdSf teeEdefkin@bnd O Fmtieon BIARER astbakOlindhildgsi ons in
bl ood vessels. For exanple, atherosclerotic lesions often initiate at

i nflamed si tleammenidddlG Cest edductase inhgbitss apifilsh el prhsent therapeutic

of at hor oscl @ BT PaR it Ty ol TR PRk Boalie, DA BB e hout
o001 ST 040ty RS 00 o o B
concert 5o pgtatarnitdeplication No. WO 97/06502), ZD-4522 (CAS No. 147098-20-2 for the
calcium salt; CAS No. 147098-18-8 for the sodium salt; described in European
Patent No. EP 521471), BMS 180431 (CAS No. 129829-03-4), or NK-104 (CAS
No. 141750-63-2). The therapeutic combination of a compound of the present
invention plus an antihyperlipidemic or cholesterol-lowering drug will be useful, for
20  example, in reducing the risk of formation of atherosclerotic lesions in blood
vessels. For example, atherosclerotic lesions often initiate at inflamed sites in blood
vessels. It is established that antihyperlipidemic or cholesterol-lowering drug
reduce risk of formation of atherosclerotic lesions by lowering lipid levels in blood.
Without limiting the invention to a single mechanism of action, it is believed that
25  one way the compounds of the present combination will work in concert to provide
improved control of atherosclerotic lesions by, for example, reducing inflammation
of the blood vessels in concert with lowering blood lipid levels.
In another embodiment of the invention, the present compounds can be used

in combination with other compounds or therapies for the treatment of central

30 nervous conditions or disorders such as migraine. For example, the present



i mproved control of atherosclerotic |esions by, for exanple redudi HoMAR 2005
i nf | anmaoinen23@f the bl ood vessels in concert with | ower (F]EU%LI'MEP | ipid

| evel s. I n another enbodi ment of the invention, the present conpounds can
be used in conbination with other corrpg#nds or therapies for the

treatnment of central 30 nervous conditiOns or disorders such as m graine.
For exanple, the present wO 02/22559 17 PCT/1SQt/28731 5 MAR 2005

conpounds can be used in therapeutic conbination with caffeine, a

5-HT-1B/ 1D cag@Biwsds dahdk uewnnherapalttcmoptba:mt@uohtka@fﬁiumtaﬁl-ﬁﬂahﬁf1D
naratriptan, zolmtriptan, rizatriptan, alnotri frovatriptan), a

an
dopani ne D4 agm@g&ﬁ@f@tﬂﬂtpéﬁ @.triptan GHApISTREAHTRIYD, PRy, ZO&@E’E‘%‘P% nophen,

i buprof en, indonethagi proxen.so

di chl or al phaHAgH: 2 ﬁ'{}‘g{EPEai“t &'r fxovartu“%tg@ogh aﬁff(%ﬁ%glr%é %ﬁ%%ﬁé?ﬁot am ne,

di hydr oer got.grdyiRGzo18y, %E@Qﬁhl R&iaR8nofied OBaFioRe, irdfontegidei, n@p:@ﬁlﬂomdm.ﬁ)l a
tricyclic antidepressant (e.g., amtri Ftyl ine or nortriptyline)

ser ot onesgi Gscmﬁthqﬂmfsﬁlc@hlrglphenaﬁemﬂﬂbs@ ia&lém@fo(w&ﬂ!ﬂiéé% admrsesamnae

padol ol o ed?%'fd%?%@%qa o o SRR AT g R ras bk e Svipd £0R e,
phenel zi ne oar Q&BQP ﬂ%tnﬁ%ﬁdy SRk f?l’i(ﬂ@) mefotcﬂfe%bdﬁt%o@1§thega,peut| c

conbi nati on o conpo e presen invention with an opioi d
conpound. %ahgﬂmgzdaouqdmh@efduﬁe); mbdthiasdrenoglsi antaciooist (eng] mrderaipiohout

limtation norphine, nmethadone, hydr r phone, vor phanol ,

| eval | or phariim%]@ljé‘ltwl‘ﬂiWﬂfl@}%&fd’é‘?tﬁ@ 5” Glrﬂwgﬂﬁ?ﬁg%gdﬁq 'l%g

pent azocj | h}%}( E%%%QQ%iﬁb%qu@done nal mef ene, etorphine, | evorphanol ,
u

fentanyl t or phanol , buprenor phi ne, nal oxone,
nal tr exone CT OP Adiphenaftplhlinent ﬂ@@\tiaesfaﬂhaiapemcamwmaathmaif@mmpﬁ‘éOf

nal or phi ne, pentazoci ne, nal buphi ne, nal oxone benzo

br emazoci ne, the@fﬁi?ﬂl%étmél“a‘ﬁb@l pRICIA goFEAERY. %@‘é@émpé q% afgf]  ffghis
nor - bi nal tor p I Rkipd Ih alodRirbdnehi n,
DSLET, net enq?%blﬁ On in jIQ‘(E:!%Q‘JI&I gﬁlt Eﬁ%me([’angor pﬁ?ﬁ 5‘dynorr%h| n A

dynor phin B, O@@dg@h@h;a}dveqﬂmda[ manorphsﬁm caduiantidgdrocodeitdie conbi nation of
the present invention with an opioid conpound  is that the aﬁgetsent
i nventi ves codibpdrelsdrpicyqodainepiy PEOREaRiet i [BHirPePdpRe oFysuioge. Raffgeien

etorphine, levorphanol, fentanyl, sufentanil, DAMGO, butorphanol, buprenorphine,
naloxone, naltrexone, CTOP, diprenorphine, beta-funaltrexamine, naloxonazine,
nalorphine, pentazocine, nalbuphine, naloxone benzoylhydrazone, bremazocine,
ethylketocyclazocine, US0,488, 1J69,593, spiradoline, nor-binaltorphimine,

50 naltrindole, DPDPE, [D-la, glu*]deltorphin, DSLET, met-enkephalin, leu-
enkaphalin, beta-endorphin, dynorphin A, dynorphin B, and alpha-neoendorphin.
An advantage to the combination of the present invention with an opioid compound
is that the present inventive compounds will allow a reduction in the dose of the
opioid compound, thereby reducing the risk or severity of opioid side effects, such

25  as opioid addiction.

Detailed Description of the Invention

30 In a broad aspect, compounds of the present invention are represented by:



opi 0i d conpound, thereby reducing the risk or severity of opioid 4ideMAR 2005
effects, such 25 as opioid addiction. Detailed Description of the
| nvent i o0 ®&X2kf» a broad aspect, compounds of the present ricruenitonsare
represented by: 1 5 MAR 2005 WD 02122559 PCT/ US01/28733 18 Q or or a
pharmaceutically acceptable salt thereof, wherein: 5 Rl is selected from
the group consisting of hydrogen, halo, 181-C5 alkyl and C1-C5 al kyl
substituted by al koxy or one or nore halo; R2 is selected fromthe group
consi sting of hydrogen, halo, Cl-C5 alkyl and C1-C5 al kyl substituted by
al koxy or one or nore halo; 10 R3 is C1-C5 alkyl or d-C5 al kyl be
substituted by al koxy or one or nore halo. In an enbodi nent represented by
Fornmula 1, the invention relates to: 15 H3C NHgM Nk, or a
pharmaceutically acceptable salt thereof, wherein:d WO X12/22559 19
PCTIUSFI U2873 5 MAR 200y.R. is s%?ected ?ron1th group consisting of
hydrogen, hal o, Cl-C5 al ky! -os_Al st ﬁ g@ by al koxy or one
or nore halo; R2 is selected fjlomthe group consisti QZ f hydrogen, hal o,
Cl-C5 al kyl and C1-C5 al kyl sﬂ%ﬁtituted by al koxy or one or nore hal o;

L

RI
Q - pom— or ‘_LL‘—LLL
R2

or a pharmaceutically acceptable salt thereof, wherein:

R! is selected from the group consisting of hydrogen; halo, C;-Cs alkyl and C;-Cs
alkyl substituted by alkoxy or one or more halo;
R?is selected from the group consisting of hydrogen, halo, C,-Cs alkyl and C,-Cs
alkyl substituted by alkoxy or one or more halo;

10 R’is C;-Cs alkyl or C;-Cs alkyl be substituted by alkoxy or one or more halo.

In an embodiment represented by Formula I, the invention relates to:

15

or a pharmaceutically acceptable salt thereof, wherein:



5 R3is C1-C5 alkyl or Ci1-C5 al kyl be substituted by al ko>%,y or 97?}% D MAR 2805
hal 0. IWiO@r@zefhbodi nrent of the present invention represé’rﬂ &Y ‘9 rmula 1,
the conpound is the Z isoner. In another enbodi nent of the present

i nvention represented by Formula 1, thﬁ, conpound is the E isoner. 10 In
yet anot her enbodi nent of the present invention represented by Formula |,
Rl is hydrogen, halo, or d-C5 alkyl, said C1-C5 al kyl optionally
substituted by halo or al koxy, said al koxy optionally substituted by one
or more hal ®' ifRelésed fiyoirtbgerpp kahostmg oEhy@Szen.iplo, GaTsdlio] 208 Caley |
optionally substituted by halo or al kox sai d al koxy optionally

subst i t ut ed absy! sehstigiedpy ke o Ong ”F%‘E’%QOCLCS 15 al kyl, said C1-C5

al kyl optional.l i :Q: gpdodicrent of
t he present H?/éer@cil{%?lh?}é%bggreoﬁigécgﬁ%)&/lrgﬁf%yhgé??’ Ha&’@i}gg)w&]ogeg?aril o, or

C1- C3 al kyl ;,1R? shisstibytel BPERox &t eneadt itre G8loal kyl ; and R3 is Cl-C5 al kyl,
said Cl1-C, alKyl optionally substituted by fluorine or al koxg In a
further smbdfiis€niCsofikyl e CoiCasdnt! bF aukshfyterh by dEPEERMeEPIIYORS I a 1, 20

R is hydrogen, halo, or Cl- Lkyl ; 21, 1&3 al kyl ;

and R8 is CI1-C3 |0|9(7Fm@%%ﬁi?ﬁ@?%@%ﬁ'ﬁ?@ﬁ{“g%ﬁtg%g‘egp?s%ﬁ?’ lililaﬁi\’/]:énti on

r epr esent ed }ﬁﬂégﬁaf}hhﬁezisod%r.is hydr ogen; R2 is hydrogen, halo or Cl-C3
| kyl

al kyl ; and I's C1-C3 alkyl. In a still further enbodi mnent of th% pr esent
i nvention repr esdntaadthoyemb&dimennef the presqt ingniouragessntef®yYifomydlogen or
hal o; and R3 is Cl-C3 alkyl. In another enbodi ment of the present

i nventi on r &pf GYBRPUS BYPFOIVIL I, RL is hydrogen: R2 is hydrogen or

fluorine, and R3 ﬂnsyepa-%o%er%llﬂ%tiiméd@ oR Rt nembestioreabresdntéciey Prresdat
i nvention represent’ed by Fornmula I, R is hydrogen; R2 is hydré)gen or

fluorine; angRR® hsirognhiilo, d G-CARKP0OEd ONG s0Hy2 28BNt FUpSHFd DB733 20
I n anot her enbodi nent of the present inyentjan representes 2formula |,
R is hydrogene oRekpLy: 53t ;Opﬁﬂﬂalﬁ?u}égﬂﬁ%g RyICTE PR TRt ﬁgto ﬁ%rﬁenbodi nent

of the pr ese}[n‘)}df&;é@ﬁ,eﬂﬁli) op d—?ﬁaraﬁa@,@aﬁpcpﬁs El‘lt@m;ﬂtﬁmh],ly substituted by halo or
alkoxy, said alkoxy optionally substituted by one or more halo; and R* is Ci-Cs
15 alkyl, said C,-Cs alkyl optionally substituted by halo or alkoxy.
In another embodiment of the present invention represented by Formula I,
R! is hydrogen, halo, or C;-Cs alkyl; R? is hydrogen, halo or C;-Cs alkyl; and R?is
C,-Cs alkyl, said C;-Cs alkyl optionally substituted by fluorine or alkoxy.
In a farther embodiment of the present invention represented by Formula I,
20 R!is hydrogen, halo, or C;-Cj5 alkyl; R? is hydrogen, halo or C;-C; alkyl; and R3is
Cy-Cs alkyl.
In another embodiment of the present invention represented by Formula I,
R! is hydrogen; R? is hydrogen, halo or C;-Cs atkyl; and R® is C-Cs alkyl.
In a still further embodiment of the present invention represented by
25 Formulal, R!is hydrogen; R? is hydrogen or halo; and R?is €,-Cs alkyl.
In another embodiment of the present invention represented by Formula I,
R!is hydrogen; R? is hydrogen or fluorine; and R’ is C;-C; alkyl.
In another embodiment of the present invention represented by Formula I,

R! is hydrogen; R? is hydrogen or fluorine; and R? is methyl.



R is hydrogen; R2 is fluorine; and R3 is nethyl. 5 In another enbc’dﬁnm# 2005

of the present invention represented by Formula |, R is halo; R2is
hydr ogeqo dvad20s90r Cl - C3 al kyl; and R3 is C1-C3 al kyl. |npafidaipesss;
enbodi ment of the present invention represented by Fornmula I, Rl is halo;
R2 is halo; and R3 is C1-C3 al kyl. In another enbodi ment of the present
invention represented by Formula |, 102 is fluorine; R2 is fluorine;
and R3 is nethyl. In another enbodi ment of the present invention
represented by Formula I, R is fluorine; R2 is hydrogen or Cl1-C3 al kyl;

and R3 is nethyl.pl ' | '
represent ed by FoIrnrrﬁ]IOng %Bbl?ﬁh}eg@lpﬁfg ?i?%gmqé’\één?@n E%?%&gen% 6};%6&1%5‘ |I’s

| 1
methyl . 15 IR iahgtieendiis diydmgtnofdtRids pregisént i nvention represented by
Formula I, R is rreé]g%l; R2 is h%%rogen; and R3 is nethyl. In a further
enbodi nent of t helpt BEBrt cMbRAMENLH the pray i wauey rapsissnied by, Famulzl,

hydr ogen; RZR’ji§ hﬁﬂ%ﬂhﬂ%@%u@ﬁg&%yﬁﬂ%lmetﬂﬁ. anot her enbodi nent of the
y a

present invention represente orrmu 7" 20 R is nethyl; R2is

methyl ; and R3 i sInn@iothet embddivi@dnt 8Ndiepeése R Qehtiza RépredentdtePF&SSNL I,
i nvention rgé)r esented by Formula |,: R is hydrogen, haloor Cl- al kyl ,

said Cl-C5 atkyhabpR onaydrozenubsioar@heds Byl aiddyky CorConsylor nor e

fluorine; R2 is dr n | o _ar :C5 al kyl , said Cl1-C5 . alkyl
opt i onal |y subst i Pyt BTG, eeaP B B ot bieatios (Fort e N S A Liret hy!
25 optional |y iswhsd; IRPGE BSloDWhdOR® QT -OP4IRy1al koxy or halo. In a further

enbodi nent of the present 1nvention represented by Formula I, R is
hydr ogen or f| uorinmeotiRe einboina@B ohthkydressnibistértivh egprbsenostebyoFommele Thal o;

o 0 B el TR RN ) (e bresent, Lvention
met hyl. WO (12/ 72659 obfed £HBUiEwE\( 8 the ﬂ}@@n%g@ém%ﬁ represented by Formula I,
R'is fluorine; R? is hydrogen or C;-Cjs alkyl; and R? is methyl.
In a further embodiment of the present invention represented by Formula I,
R'is fluorine: R%is hydrogen; and R® is methyl.
15 In another embodiment of the present invention represented by Formula I,
R'is methyl; R? is hydrogen; and R? is methyl.
In a further embodiment of the present invention represented by Formula I,
R'is hydrogen; R? is methyl; and R? is methyl.
In another embodiment of the present invention represented by Formula I,
20 R'is methyl; R* is methyl; and R?is methyl.
In yet another embodiment of the present invention represented by Formula
I: R! is hydrogen, halo or C;-Cs alkyl, said C;-C;s alkyl optionally substituted by
alkoxy or one or more fluorine; R%is hydrogen, halo or C;-Cs alkyl, said C,-Cs
alkyl optionally substituted by alkoxy or one or more fluorine; and R? is methyl
25 opticnally substituted by one or more alkoxy or halo.
In a further embodiment of the present invention represented by Formula I,
R'is hydrogen or fluorine; R?is C;-C;3 alkyl substituted by one or more halo; and
R* is methyl.
In another embodiment of the present invention represented by Formula 1,

30 R'is hydrogen; R%is CHZF; and R? is methyl.



In still another enbodi ment of the present invention represented Hy5 MAR 2005
For mul aWae¥R3% s CH2F: R2 is hydrogen: and R3 is nethyl PCPVSAVETPY her
enbodi ment of the present invention represented by Fornula |, R is
hydrogen; R2 is hydrogen; and R3 is CH2E, 5 In another enbodi ment of the

present invention represented by Fornmul&d™l, R is hydrogen; R2 is
met hoxynmet hyl; and R3 is nethyl. In a further enbodi nent of the present
invention represented by Formula I, R is nmethoxynethyl; R2 is hydrogen;

and R3 is nethyl .Inlstllanothheembodoentefithe pfesednpindion aeprespned: iydrprmula

represented by ,Fornula_ i, 0 R is hydrogen;, R2 is hydrogen; and R3 is
net hoxynet hyl ?ﬁlllﬂ%Féﬁ‘bﬁchyﬁé?ﬁmr%@s@ﬁ? r.1by Formula H, the invention

relates to: H H3G - : ' aiablg, sal t
t hereof, wherei n%@gmwﬁﬁtyqﬁﬁggeﬁaﬁggﬁ E)C/p?é%g%ei%gﬁal |y e,

substitut ed fYishabmeen; R i dydirogesid RlikGkFopt i onal |y substituted by one
or nore halo. 20 | n another enbodi nent of the present inventjion
representied by Folmanother prbogimnans ofthe essapidpyeniigndepeies BrIHaldk nore

halo. I'n a further, embogdi nent, of t present | ntion represented by
Formula I1, ﬂR@%Q“@ﬂ’% ﬁllﬂvpo“sy%eg@ltﬂ:eg %ﬁ%ﬁﬁ or nore fluorine. In
still another enmbpdi ARMer ShbédiBicRf SISBA brek &M RtdnBiDn reRE 6 gdEdmnukor, nul a
25 11, R3 is nethyl substitutﬁed by one or pore halo. 1 5 MAR 2005 WO

112122559 PCR] 14S@HthagqBSh 2RI s lywirogenotiteR” BribelYlent of the present
invention represented by Formnul a ., R3 is. nethyl St i ne or
| nkhmkp%renéﬁggm%h{hegesteﬁélment1c¥1 re?xlé?entecﬁ w %gmpt}ﬁa?

nore fl uorine. . presen nventi on represented
by Formula I} iy drSeetRFis hydrogen; and R® is methoxymethyl.

In an embodiment represented by Formula I, the invention relates to:

CO,H

ZiT

G

H,;C

w

ILN R

~

I
or a pharmaceutically acceptable salt thereof, wherein:
R? is C,-C;5alkyl, said C;-Cs alkyl optionally substituted by halo or alkoxy, said
alkoxy optionally substituted by one or more halo.
20 In another embodiment of the present invention represented by Formula I,

R? is C;-Cs alkyl substituted by one or more halo.

In a further embodiment of the present invention represented by Formula L,
R? is C;-Cs alkyl substituted by one or more fluorine.

In still another embodiment of the present invention represented by Formula

25 10, R%is methyi substituted by one or more halo.



In still another enbodi ment of the present invention represented by5 MAR 2605

Formula 5 11, R3is CE-C5 alkyl substituted by al koxy. In a further
enbodi mamo:ehstehe present invention represented by For mulpgthilse 28331 S

met hoxy methyl. In yet another enbodi nent of the present invention
represented by Fornmula H, R3 is Cl1-C5 al kyl 10 I n another enbodi nent of
the present invention represented by FoRdula IT, R3 is nethyl. In an
enbodi ment represented by Formula Ill, the invention relates to: H H CN
15 NH I1Il or a pharnaceutically acceptable salt thereof, wherein: Rl is
selected fromth LS hi - d
Cl-C5 20 al kyl gﬂ g?%ﬁﬁgﬁ%‘éhg kéﬁst}%@%%g?@;vegn@rgmﬁgggﬁg&?:éhge ected
from the grdypRtnactayl sagstriitetpgrogenmdiabaor i - Banatiey kndbdintht 6Btheal Kyl
substituted by al koxy or one or nore hal o; is C1-C5 al kyl or C1-C5

al kyl be suPstscoumagntap gpiessojechby piande UaBr & GHRB. 1 n one enbodi ment of

the present inventi represented b rmula I.l, the 25 conpound is the Z
i somer. In anot hgfl Sglﬂﬁgaﬁ%ﬁjéﬁf’g%q%qeﬂg?tjéﬁ%gbeﬁ?ntilﬂv ‘topé?PrF%ebltte@jéﬁ]?@Hl@?
Formul a kIl i, K3h§@%%m@u6s§tdt;€@b§aﬂ<§9ﬁer- WO 02/ 22559 23 PCT/ USO1128733
5 MAR 2005 I n yet another enbodi nent of the present invention represented

by Formula 111, IRR fughérydntmgenenthdltiog presenCinvestiah kaplreseaaiddyEbnGalaall Ky |
optionally stituted b% hal o or al koxy, said al koxy optionally
subst i t ut ed by BB MPPE hal 0; R2 is hydrogen, halo or Cl-C5 al kyl, said

CL- G5 alkyl opti qQalet ¥nctlshitodiRchY Ei !
optionally substi téteedn by one or nore rﬁjirg%egaﬁlgé@d(%ﬁ%f?ﬁa gy%lohﬂé]%
1, R? is C,-Cs alkyi.
10 In another embodiment of the present invention represented by Formula 11,
R? is methyl.

In an embodiment represented by Formula I, the invention relates to:

R’ R* Ry NH,
H;C N\}Zik
T CO,H
15 NH
m

or a phanmaceutically acceptable salt thereof, wherein:
R!is selected from the group consisting of hydrogen, halo, C;-Cs alkyl and C;-Cs
20 alkyl substituted by alkoxy or one or more halo;
R?is selected from the group consisting of hydrogen, halo, C;-Cs alkyl and C-Cs
alkyl substituted by alkoxy or one or more halo;
R’ is C;-Cs alkyl or C;-Cs alkyl be substituted by alkoxy or one or more halo.
In one embodiment of the present invention represented by Formula I, the
25  compound is the Z isomer.
In another embodiment of the present invention represented by Formula IIT,

the compound is the E isomer.



al kyl, said Cl-C5 alkyl optionally substituted by halo or al koxy. 1l MAR 2005
anot her WéhB6difent of the present invention represented B?TflﬂéP'rfr‘}L/?I7§;’ L,

R1 is hydrogen, halo, or Cl-C3 alkyl; R2 is hydrogen, halo or Cl-C3 al kyl;
and R3 is Cl-C5 alkyl, said C1-C5 alkyhzoptionally substituted by
fluorine or al koxy. 10 In a further enbodi ment of the present invention
represented by Fornmula Ill, R is hydrogen, halo, or C1-C3 alkyl; R2 is
hydrogen, halo or C1-C3 alkyl; and R3 is Cl1-C3 alkyl. In another

enbodi nent of t hdnpeeawthericmbedinieshof @p peeseniiaehipnFrepiesanied by Formpda j s

hRCSETT 1 A R S REER: balmor of Ganlgy sttt GeAleherin Py et oy
Formul a 111 ,:RLod S1kb%de88hox FEplihay dL0g8RQby Bat 8 mdRdn S, 125isCL- C3

al kyl . I n another enpodi nent g% the present invention represented by
Formul a ||| hydRiehshdky dr Cg€n alkivP siugl Gyydy digdropaondilbyusabsrimteddrychaR8oi s C1- C3
al kyl . I n another enbodi nent of the present invention reprgsented by
Fornul a Bl | 2lkexy, Rid plkopy apiageHy swbstiided by pegenmsre Jalggmdde 1s gmg:5R3 is

Formi 2 111 05kt EFCRAME iy 80 ae P R T Tn o

further enbodi ment, LbiHehembs&ERAt of tHY pREEM ANVRPDHE St 2 iddybyFammuiladl | |,
Rl is hydroge]n_; R2 is fluorine; and R3 is nmethyl. 25 In _another epbodi ment
of the preséhtishydengendrila.epFesontiad byis bydipge iajq or CRG plkvhandR @2 s

hydr ogen, hal o_or - | Kyl .an IS - alkyl. 1n rther
enbodi nent o I-Fﬁgllﬁﬁggqﬁr@-ﬁap@pp@g@%y@%ﬁ%&yg};% 8?%?%0% 1, Rlis
hal 0; R2;4 s hal o; 1nahrR3r drfbddimé Fthe/bresdnd iRt He fepesion@d B Foneflatile

present 1 nvention represented by Forrrué)a 11, 30 R is fluorine, ,R2 is
fluorine; arkl R3vilmguetting, or ;5 MNYIJR0E hydraeen debsor OCTs ey /28 R33s 24 1 n
anot her enbo |Ee% ff the present invention represented by Formula |11,
RL is fluorine-3B*¥-s hydrogen or C1-C3 alkyl; and R3 is nethyl. In a

further enbodi meng, gfoiHeRermBL&RRAL of MY SRR ERICASEREQH bR, | |,
R' is hydrogen; R* is hydrogen, halo or C;-Cj alkyl; and R® is C;-Cj alkyl.
15 In a still further embodiment of the present invention represented by
Formula I, R’ is hydrogen; RYis hydrogen or halo; and R3 is C-Cy alkyl.
In another embodiment of the present invention represented by Formula I1I,
R! is hydrogen; R’ is hydrogen or fluerine; and R? is C;-C5 alkyl.
In another embodiment of the present invention represented by Formula I,
20 R!is hydrogen; R? is hydrogen or fluorine; and R? is methyl.
In another embodiment of the present invention represented by Formula I,
R!is hydrogen; R?is hydrogen; and R? is methyl.
In a further embodiment of the present invention represented by Formula IH,
R! is hydrogen; R is fluorine; and R? is methyl.
235 In another embodiment of the present invention represented by Formula I,
R'is halo; R*is hydrogen, halo or C;-C3 alkyl; and R?is C-Cs alkyl.
In a further embodiment of the present invention represented by Formula 111,
R!is halo; R? is halo; and R? is C;-C; alkyl.
In another embodiment of the present invention represented by Formula I,

30 R!is fluorine; R? is fluorine; and R is methyl.



RL is fluorine; R22 is hydrogen; and R3 is nethyl. 5 In another enbhoMAREI05
of the present invention represented by Fornmula Ill, R is nmethyl; R2is
hydr ogepo @nds#83 is nethyl. In a further enbodi ment of tperaresestss
invention represented by Formula Ill, R is hydrogen; R2 is nethyl; and
R3 is methyl. In another enbodi nent of the present invention represented
by Formula Ill, to RLis nmethyl; R2 is24ethyl; and R3 is methyl. In yet
anot her enbodi nent of the present invention represented by Fornmula 111,:

R is hydrogen, halo or Cl1-C5 alkyl, said C-C5 alkyl optionally

substituted by %Iﬁﬂé%epém?%ﬁn%t HDLE gfés%rihg@étioﬁgeﬂré eggeql;@%%hnd?ﬁh? or

Cl-CS al kyl, said C1-C5 a optionally su I tut'e OXy or one or
nore fluori rieis flndriRe; Risis trpddoydn A6C o0 iatkykl dnyd RSubsiettylit ed by one or nore
al koxy or halo. In a further enbodi nrent of the present invention
represented by Fdnmfughengmbodmentfiifripissrn inrentipy sipresentefpyifiormuladl, al ky|
substi t ut ed day:_ one_.qr. re hal o and,s.R3 i.s nmethyl. In another enbodi nent
of the presergtlslﬂﬁ\srelﬂ ﬁ%ﬁsr%é%rpé%%r?{lggi Bfln}’—:g}yllr‘ul alll, 20 R is hydrogen;

R2 is CH3F;, and R3 dnstHeetmY¥bdiment Stttk lraap@tiReint Dot aRd Wirdfspngsent
i nvention represented Py Formula I1)J, R is CH2F; i s hydrogen; and R3

is methyl. IR iammhilhﬁrlsdwﬂmmdlb}i,smhﬁr esent invention represented by
Formula 111, Rl s rogen;,. R2 i drogen; and R3 is CHPF. 25 In

oot her erbodi e AT DHTIREABAT G AR IR a8 Boresantsy b ok W1

RL is hydrogeng hRdrdesn Etioeert M > R%ekdR3. i s methyl. In a further

embodi nent of thé present invention represented by Formula 111, R is

met hoxynet hyl ; RAnianolhedembedimeandf 1R3 presenteihigttionlreprastotdidsy Bododa f@nt  of

the present inventiagn represented by Fonnula Ill, 3o Rl is hydrogen; R2
i s hydr o@en;éa‘ﬁéfl o R f@?ﬂgx&ﬁﬁgﬁyﬁﬁm@@bzu%sg PCT/ USOl / 287331 5 MAR 20

?g 2?1)2:-(] an enb%i})@%otﬁ&%ﬁﬁﬁ%grg 0?¥he!:ﬁjé£[9ﬁlt ShvkeNtiod E%ré-sgl\{t@ﬁ'%s;%rﬁaﬁlaat es

m,:R'is hydrogen, halo or C,;-Cs alkyl, said C;-Cs alkyl optionally substituted by
alkoxy or one or more fluorine; R?is hydrogen, halo or C;-Cs alkyl, said C;-Cs
alkyl optionally substituted by alkoxy or one or more fluorine; and R® is methyl
15 optionally substituted by one or more aikoxy or halo.
In a further embodiment of the present invention represented by Formula II,
R is hydrogen or fluorine; R%is C,-Cs alkyl substituted by one or more halo; and
R? is methyl.
In apother embodiment of the present invention represented by Formula III,
20 R!is hydrogen; R* is CH,F; and R is methyl.
In still another embodiment of the present invention represented by Formula
I, R!is CH,F; R?is hydrogen; and R? is methyl.
In a further embodiment of the present invention represented by Formula IIf,
R!is hydrogen; R?is hydrogen; and R? is CH,F.
25 In another embodiment of the present invention represented by Formula I,
R!is hydrogen; R*is methoxymethyl; and R is methyl.
In a further embodiment of the present invention represented by Formula III,
R! is methoxymethyl; R%is hydrogen; and R? is methyl.
In another embodiment of the present invention represented by Formula IH,

30 R'is hydrogen; R* is hydrogen; and R? is methoxymethyl.



H N5 IV or a pharmaceutically acceptable salt thereof .0 1B MAR 20
Cl- C5 aVRYPZHFC1- C5 al kyl substituted by al koxy or one %g'}'mng(b?sﬂsgl 0. In b
anot her enbodi nent of the present invention represented by Fornmula Il, R3
is C1-C5 al kyl substituted by one or nose halo. to In a further enbodi nent
of the present invention represented by Fornula Il, R3 is Cl-C5 alkyl
substituted by one or nore fluorine. In still another enbodi nent of the
present invention represented by Fornmula |1, R3 is methyl substituted by
one or nore hal o.Inkn egwbodunent Fepressmisa By tompu IV, the ipyedmrelaisdet i on
represented by Fornula 15 I, R3 is nmethyl substituted by one or nore
fluorine. In another enbodi nent of the present invention represented by
Formula Il, R3 is CH2F. In still another enbodingent ofCOiIE present
invention represented by Fornmula_ |1, R3 i | - 2 ’kyl substituted by

ai koxy. In a further e:ﬁ:&g ent in e"g/ti on represented by
Formula Il, 20 R3 is ~Tn yet a erpéenbodi ment of the
present invention representefl by Fornula 11, is lél-CS al kyl. In

anot her enbodi ment of the pr@sent invention represented by Formula I'l, R3
is nmethyl. 25 In an enbodi mepy represented by Fornula V, the invention
relates to: 1 5 MAR 2005 WD 02122559 PCT/ US01/28733 26 H3C NH V or a
pharmaceutically acceptable salt thereof, wherein: 5 R is selected from
the gr oup5 consi sting of hydrogen, halo, {G1-C5 al kyl and Cl-GC5

or a pharmaceutically acceptable salt thereof, wherein:
R?is C;-Cs alkyl or C;-Cs alkyl substituted by alkoxy or one or more halo.
In another embodiment of the present invention represented by Formula I,
R3 is C;-Cs alkyl substituted by one or more halo.
10 In a further embodiment of the present invention represented by Formula II,
R? is C;-Cs alky! substituted by one or more fluotine.
In still another embodiment of the present invention represented by Formula
11, R?is methyl substituted by one or more halo.
In yet another embodiment of the present invention represented by Formula
15 10, R®is methyl substituted by one or more fluotine. In another embodiment of the
present invention represented by Formula 1I, R? is CH,F.
In still another embodiment of the present invention represented by Formula -
I, R? is C;-Cs alkyl substituted by alkoxy. ‘
In a further embodiment of the present invention represented by Formula I,
20 R’ is methoxy methyl.
In yet another embodiment of the present invention represented by Formula
1, R? is C;-Cs alkyl.
In another embodiment of the present invention represented by Formula II,
R? is methyl.

23 Tn an embodiment represented by Formula V, the invention relates to:



al kyl substituted by al koxy or one or nore halo; R2 is selected ffgthReHms
group consi sting of hydrogen, halo, Cl-C5 al kyl and C1-C5 al kyl
substi t YY@HYBRSA] koxy or one or nore halo; R3 is Cl-C5 alkyi/usel/28133C5

al kyl be substituted by al koxy or one or nore halo. 10 In one enbodi nment
of the present invention represented by f rmula V, the conpound is the Z
i somer. |In another enbodi nent of the pr nt invention represented by
Formula V, the conpound is the E isoner. In yet another enbodi nent of the
present invention represented by Fornmula 15 V, Rl is hydrogen, halo, or
Cl-GC5 al kyl, said Cl-C5 al kyl optionakglly substgtuyj®ed fy halo or al koxy,
sai d al koxy optionally substitutged by gne or re Ba "?R2 is hydrogen,
halo or Cl1-C5 al kyl, sajjg-Cl-C5 gl kyl opLi 11y sufstituted by hal o or

al koxy, said al koxy option Su i -0t ed by™~aqne~or re halo; and R3 is
Cl-C5 alkyl, said C1-C5 al kyfl optionally substituted EyDﬂﬁJo or al koxy.
20 I n anot her enbodi nent of fihe present invention represented by Fornmul a
V, Rl is hydrogen, halo, orNEL-C3 alkyl; R2 is hydrogen, halo or Cl-C3

al kyl; and R3is Cl1-C5 alkyl, said C1-C5 al kyl optionally substituted by
fluorine or al koxy. In a further enbodi mrent of the present invention
represented by Formula V, Rl is hydrogeg, halo, or C1-C3 alkyl; R2 is
hydrogen, halo or Cl1-C3 alkyl; and R3 is 25 Cl1-C3 alkyl. In another

enmbodi nent ofr & plerpreseicklly meepiabRaneresenhedidy Formula V, Rl is

hydr ogen; 2%%15 h dro%en, halo or C1-C3 alkyl; and R3 is C -C3 alkyl. WO
02/ 22559 PCTFUSEEIeoBE31om theygrovp osnsisring of Aydrogen. hialey, Che?s b end Gerds of t he
present invegpti roula, v, R is hydrogen; R2 is

hydr ogen or ﬂgwggbgﬁg&Q§S%?&%¥R%§ngﬁﬁ%#FeP#Oanother enbodi ment of the
present i nveRt isaslecadifens teagoby chinishakaf HydroBen, ha1d)XIIQUR 2F2 0, Sy
hydrogen or fluorine; and R3 is Cl1-C3 al k F. 5 I'n anot her €&nbodi ment of
the present ¥k¥ewPsignteddyalicayiasenper morehala; V, R is hydrogen; R2 is
hydrogen or #3% i Ae; i st hyl . .1 n another enbodi nent of the
present i nveﬁnt #8?1‘ ?&%l#( gg%n‘ﬁg‘és %‘;}/‘y of %Pfiém{fdaby alkoXy or one or more halo.

10 In one embodiment of the present invention represented by Formula V, the

compound is the Z isomer.

In another embodiment of the present invention represented by Formula V,
the compound is the E isomer.

In yet another embodiment of the present invention represented by Formula

15 V,R'is hydrogen, halo, or C;-Cs alkyl, said C;-Cs alkyl optionally substituted by
halo or alkoxy, said alkoxy optionally substituted by one or more halo: R? is
hydrogen, halo or C;-Cs alkyl, said C;-Cs alkyl optionally substituted by halo or
alkoxy, said alkoxy optionally substituted by one or more halo; and R® is C,-Cs
alkyl, said C;-Cs alkyl optionally substituted by halo or atkoxy.

20 In another embodiment of the present invention represented by Formula V,
R'is hydrogen, halo, or C;-C; alkyl; R? is hydrogen, halo or C;-Cs alkyl; and R* is
C;-Cs alkyl, said C,-Cs alkyl optionally substituted by fluorine or alkoxy.

In a further embodiment of the present invention represented by Formula V,
Rlis hydrogen, halo, or C;-C; alkyl; R?is hydrogen, halo or C;-Cs alkyl; and R? is

25  C-Csalkyl.

In another embodiment of the present invention represented by Formula V,

R'is hydrogen; R? s hydrogen, halo or C;-Cs alkyl; and R? is C;-C; alkyl.



R is hydrogen; R2 is hydrogen; and R3 is nethyl. In a further enbpdi t

of the WP#2@RI% nvention represented by Formula V, tp mCT@SWHFngnmE&ZUGS
is fluorine; and R3 is nethyl. In another enbodi nent of the present

i nvention represented by Formula V, R',),}' s halo; R2 is hydrogen, halo or
Cl-C3 alkyl; and R3 is Cl1-C3 alkyl. In & further enbodi nent of the present
i nvention represented by Formula V, R is halo; R2is halo; and R3 is
Cl-C3 al kyl. !'5 In anot her enbodi nent of the present invention represented
by Formula V, Rin i still futther e@bodRzhens of the @rdsaet; inegndioR3epresemddilyy . | n

anot her embodi ment of the presept invention repr%gnt(e;d by F(i)r mula V, R

i s fluorineFomaulay, R de byspgey: RCIs iglraganrhalg goRy i BV In a further

enbodi nent of th resent .inventi r is
fltoriner R2 i s TyRIORELmotres o ERHGF Ep RS B Yormal VT, | F,
pr esent ianmtig erarggéﬁr;géesrﬁ%éyl Jrqrudkhe a\,{dR3R§.(jls:3rm1t3}1yl; R2 is hydrogen;
and R3 is nethyl” 1T a further enbodi ment of the present invention
represented by Fdmamdtheddmbortiment diyhly prgsant ireniien reprasented dxdiormuias.met hy| .
25 In anot her, enbodi ment, . of he present invemn. ontrﬁpresent ed by Formul a
V, R is m¥pyhydrpeen; & h%a}t‘W;‘Pg,ena‘H 4REne R S MCUL v et anot her

enbodi nent of th i i HoYepRRERfeH ®y FdrmuB Vi S

hydr ogen, hal o o?n @&%idﬁﬁ%taﬁgh@@g&%gl optpi onal | yysubsti tuted by
al koxy or ome i9hydrogen; R uokydiegenRand 8’ bypdethgbn, hal o or C1-C5 al kyl, said
Cl-C5 15 MAR 2005 WO 02/22559 PCT/ USOL128733 28 aIR‘I%I o%i %nal llXV
substituted by allR@dyrthsr egiheodnrentof ghef Pressnf FYEDUQTYeRE ST HRY hYTmuia Vs
optionally bstj tut ed 0. : or halo. In a further

enbodi meft lfhté‘gé%“sgg# ﬁﬁ@%’g‘{’iag%h?é%%s ki ed by Formula V, RL is

hydr ogen or fl uoragothBPemiSodihefiBofahk plesa istention exprivgnwdéydiormutaeY hal o;

and 5 R3 is nethyl. n anot her enmbodi ment of t present. i_.nvention
r epr esent ed Royis Féphﬁlf i hydrogen, halo or C,-Cyalkyl; and 18 {oRes atlkyl'

Tn a further embodiment of the present invention represented by Formula V,
R! is halo; R? is halo; and R? is C;-C3 atkyl.
15 In another embodiment of the present invention represented by Formula V,
R! is fluorine; R? is fluorine; and R is methyl.
Tn another embodiment of the present invention represented by Formula V,
R i§ fluorine; R? is hydrogen or C,-Cs alkyl; and R? is methyl.
| In a further embodiment of the present invention represented by Formula V,
26 R! is fluorine; R? is hydrogen; and R? is methyl.
In another embodiment of the present invention represented by Formula V,
R! is methyl; R® is hydrogen; and R? is methyl.
In a further embodiment of the present invention represented by Formula V,
R! is hydrogen; R? is methyl; and R? is methyl.
25 In another embodiment of the present invention represented by Formula V,
R' is methyl; R? is methyl; and R? is methyl.
In yet another embodiment of the present invention represented by Formula
V,:Rlis hydrogen, halo or C;-Cs alkyl, said C;-Cs alkyl optionally substituted by

alkoxy or one or more fluorine; R?is hydrogen, halo or C;-C; alkyl, said C;-Cs



Rl is hydrogen; R2 is CH2F; and R3 is nethyl. In still another eggq:-‘d'l,manns
of the present invention represented by Formula V, Rl is CH2F;

hydr ogew0 @AaR3 is nethyl. 10 In a further enbodi nent ofrCringsoprgment
invention represented by Fornmula V, R 1is hydrogen; R2 is hydrogen; and
R3 is CH2F. I n another enbodi nent of the_present invention represented by
Formula V, Rl is hydrogen; R2 is metho%methyl; and R3 is nethyl. In a
further enbodi ment of the present invention represented by Formula V, 15
R is nmethoxynethyl; R2 is hydrogen; and R3 is nethyl. In another

enbodi ment _elkyl bistiarablyeobstitiive BY ialibxy ©pbRS 6N EE orfRr AHA R Ys mefRYL 1 S
hydrogen; R2 i s hydrogen; and R3 is nethoxynethyl. In an enbodi nént
r epr esent ed °BYoIRdfybstityied byloae onvrare plbaxy ef hales to: 20 NH VI or a
pharmaceutical | y;accept abl alt thereof, wherein: R3 is - al kyl or
Cl-C5 al kyl substh %3&"2’%&“&7‘%&%}2’6%0 ofEsegt IWP%OW&SGQ@SEBM%%P&Y'
enbodi nent gf ;¢ BESSE Hud tiOn _ . Lt is

Cl- G5 al kyl §ubﬁ;ﬁrtﬁt eﬂydrglﬁgnoirsqgnbgjg%gf%{%ﬁv%t 859’5%5@ @5¥I§&9’§§8112873;
5 MAR 2095 Rpismednyl.her enbodi nent of the present invention represented by
Formul a VI, RBrri[)‘ES) CE-CSr@k%I substituted_ by one or nore fluorine. In
still another entbaRGHEF:CTBIORRENHILER pEsGtintention renspreatrsydeProalay nul a
VI, R3is t | 2y y. r e halo. 5 In yet another

embodi nent ngf %ﬁéﬁg'ﬁéggﬁg\%@nﬁnﬁoﬁ géﬂ]oér@g'ent ed by Fornula VI, R3is

met hyl substi t ut &dstily anetkerymipat @iehi afahd fRsent i @RabA efpresEnedi BERimafa t he
present invention represented by Formula VI, R3 is CHZF. In still another
embodi ment oF B Hé (s dhtisivdegencrmd s wdiiled by Formula VI, R3 is

G -G alkyl subsi byl et Y i abKXN of the present invention represented by Formula V,
R'is hydrogen; R?is hydrogen; and R’ is CH,F.
In another embodiment of the present invention represented by Formula V,
R'is hydrogen; R*is methoxymethyl; and R is methyl.
In a further embodiment of the present invention represented by Formula V,
15 R'is methoxymethyl; R is hydrogen; and R? is methyl.
In another embodiment of the present invention represented by Formula V,
R'is hydrogen; R? is hydrogen; and R® is methoxymethyl.

In an embodiment represented by Formula VI, the invention relates to:

CO,H
R?
20
VI
or a pharmaceutically acceptable salt thereof, wherein:
R* is C;-Cs alkyl or C;-Cs alkyl substituted by alkoxy or one or more halo.
25 In another embodiment of the present invention represented by Formula VI,

R is C,-Cs alkyl substituted by one or more halo.



10 In a further enbodi nent of the present invention represented b
VZ, R3VO&2@thoxy nethyl. In yet another enbodi ment of Q%U%}jé’ééﬁtﬂzwﬂmqms
invention represented by Formula VI, R3is Cy-C5 allyl. In another

enbodi mrent of the present invention repsgsent ed by Formula VI, 15 R3 is
met hyl . The present invention also incltdes pharmaceutical conpositions
that conprise a conmpound of Fornula I, I, Ill, IV, V, or VI. Methods of
usi ng the conmpounds of Formula I, I, Ill, IV, V, or VI include the use

of inhibiting nitlhiadupkérdmisyindreoif thei mesgnsinbfritan kpreperged by Fennya VI,
inhibition by 20 admnistering a thera etﬁi cally effective amount of the
present con%dﬁ@,l"%@ﬂ@éﬁ?bﬁé‘ﬂie 'h:ﬁPIEﬁ?ri‘H‘sre YOHNE- oxi de synt hesis produced

by inducible nitricg.Qxi . - [ A j e
consti tutive for f SHfthiifer SHNAAZR GRS plabdri b ALERORE PALESH TUMER® e

i nhi bition hy réM ALshEaIRGEdHesrIRuidieabloy ef fective amount of a
conmpound of Formula I, II, 11, IV, V, or VI, lowering nitric 25 oxide
level s i & a subj dotyet anateas¢mbbdisnrin obthepifen By et oigerreseishpe hiommut | v

effective t. of a.co nd, of Formula-|.. LI, Ly ]\ . I

| owering ni S‘ﬁ? tﬁs d§p&péhy1|sg€£1?\§e$}gy s tb" %a’taﬂ s nﬁééﬁ%‘?m%ru%%bqé}mgﬁt O_Ythe

admi ni ster | ng ant HOEARGNCbALI B Fosily 9T, RTDWR,R! a phar maceut cal
conposition conprising a conpound of Formula I, 1, 1Il, IV, V, or VI. 1

5 MAR 2005 WO 02/12258%nBaE: eiSdit@8raf3hapreTens invnmion mpseishtedihy Farmylnt
invention may akso be, used advantagequsly in conbination with a second
phar maceut | (ﬁ»&l%gtﬁééﬁ@gﬁ&ﬁwﬁpﬁkﬁ cularly in conbination with a
sel ectivg i nhi bi tgr, afmbhenbamehiirand @ISR Mehtisy FprRxHEABFFRmMAREXE, 2) .

Thus, in a further aspect of the invention there is provided the use of a
5 present caupeumdhaxy methlyar maceuti cal ly acceptable salt thereof, in

combination with a COX-2 inhibitor for the treatnent of infla ti,9n,
i nflammatory di se&o@t aryhers sxphodimentof PWEF%?PEH‘VSP%%@BF?@%%%Y% Wai s

al so provid 3 hed .pf treating, or reducing the risk of,
i nfl ammat i oﬁ\?l’iﬁnfr{?gh%tagﬁy' di sease and inflammatory rel ated

In another embodiment of the present invention represented by Formula VI,
15 R’is methyl
The present invention also includes pharmaceutical compositions that
comprise a compound of Formula LI, IV, V,or VL
Methods of using the compounds of Formula I, IL, I, IV, V, or VI include
the use of inhibiting nitric oxide synthesis in a subject in need of such inhibition by
20  administering a therapeutically effective amount of the present compound,
selectively inhibiting nitric oxide synthesis produced by inducible nitric oxide
synthase over nitric oxide produced by the constitutive forms of nitric oxide
synthase in a subject in need of such inhibition by administering a therapeutically
effective amount of a compound of Formula I, IT, T, IV, V, or VI, lowering nitric
25 oxide levels in a subject in need of such by administering a therapeutically effective
amount of a compound of Formula I, I, I, IV, V, or V], lowering nitric oxide
Jevels in a subject in need of such by administering a therapeutically effective
amount of a pharmaceutical composition comprising a compound of Formula L1,

I, IV, V,or VL



di sorders in a person suffering fromor at risk of, said disease @r 005
condition, wherein 10 the nethod conprises admnistering to the g&iQ@W ;

t her apeyld gahkyy effective anount of a present conpound Opcgyusot/2s733
pharmaceutically acceptable salt; thereof in conbination with a COX-2
inhibitor. COX-2 inhibitors are illustrated but not I|imted by Cel ecoxib

Vi oxx. The NOS inhibitor and the COX-2 i38hi bitor may either be formul ated
together within the same pharmaceutical conposition for is adm nistration
in a single dosage unit, or each conponent may be individually formulated

such that | separ at A 0saae Al DS A0 LA BRSHnPIIEL LB L ATEONS MmO

sequentially. The term™a one or in co neans=an

al kyl radi calombidioniwieas seondphAGTeduticallntaiivi fstahdpdrticlafly i@ from 1
to 3 carbon atons. Said alkyl radicals nmay be optionally substituted with

one or nor e dexibanatibhevitler axectiak kobitorsfitha osluciblmisafororoflsyeincriggtnase

oxy- cont ai ni i.gal s. each havin | kyl portions of o to five carbon
oo such GO iRy naiRel Bred e helvolin btas i fepepie

met hoxy, set hxyn; B§ 10r%§b‘hﬁﬁﬂa<ﬁﬁﬂc§l@r§éﬁ?ﬁt§3]9 W10 el Y |c§mbiﬂ|21§gﬁer m

"hal 0" means hal ogens such das fluori ne, orine, bromne or Ine .
atons. Al so witteh @¥-2i inhibkter foarhd tyeaviestorfinfladmaddn, Foftmutmatoky diskaseldntd, 1V,

V, or VI are_the pharmaceutically-acceptabl e salts, thereqof. The term
" phar maceut i B8ampa a@?@ﬂ@&er@% Amddhersipalse @50@5594 ZENRABAIGARBAT t o

formal kal i gl 5eldk AL A ML AZAAZRSN BUT RS H LT O Y AR,2005 31

formaddition salts of free acids or he nature o e salt is
not criti caldisorfi¢ieVn d@ersbhadffaring Sorphannasieof, sgdldisgaowephdbibe, whtreirabl e
pharmaceuti cal | y- acceptable acid addition salts of compounds of Formul a
I, 11, 110 theymethodgomprisshydmipistgringiartbepemsemt thesingancdlyséiegtivd from an

1 PR BeIP Yo clvaticarier
nyr obr om c. SRR bare e Eund bEIRARNEC AR BB LA et . oci o

Appropri at e @hganitbnasitsls CEY-2liahbebe CER-f maibidkd gbalistratedtyieheal i phati c,
aromatic, araliphatic, heterocyclic, carboxylic and sulfonic classes of

organi ¢ aci démitedcbynprlesond bt igrMEOP anlibitor anddhe EO0XpRaphibiiecmay aidldmi c,

glycolic, be formulated together within the same pharmaceutical composition for

15  administration in a single dosage unit, or each component may be individually
formulated such that separate dosages may be administered either simultaneously or

sequentially.

The term “alkyl”, alone or in combination, means an acyclic alkyl radical,
20  linear or branched, containing from 1 to 5, or from 1 to 3 carbon atoms. Said alkyl
radicals may be optionally substituted with one or more halo.

The terms "alkoxy" embraces linear or branched oxy-containing radicals
each having alky! portions of one to five carbon atoms, such as methoxy radical.
Examples of such radicals include methoxy, ethoxy, propoxy, butoxy and ters-

25  butoxy alkyls.

The term “halo” means halogens such as fiuorine, chlorine, bromine or
10dine atoms.

Also included in the family of compounds of Formula I II, I, IV, V, or VI
are the pharmaceutically-acceptable salts therecof. The term “pharmaceutically-

30  acceptable salts” embraces salts commonly used to formn alkali metal salts and to



gl uconic, lactic, malic, tartaric, citric, ascorbic, glueoronic, elihg
fumari YODY2pyPuvi c, aspartic, glutam c, benzoic, ant%raﬂ??P&Q”?ﬁgtpi@FR 2005
salicylic, p- hydroxybenzoic, phenylacetic, mandelic, enbonic (panvic),
net hanesul fonic, ethylsulfonic, benzenggul fonic, sulfanilic, stearic,
cycl ohexyl am nosul fonic, algenic, galacturonic acid. Suitable

phar maceuti cal | y-accept abl e base addition salts of conpounds of Fornmul a

I, 11, 11, IV, V, or VI include netallic salts nmade from 15 al um num
cal ci um | i fovimingditren sadtsiofifirce poida ot fraerbassediThenathee ofithesadbisapheic@l. salts

de f N, N -.di yl et hyl di i || h j ,
i et hanol amPHdes gt iU EIECa NGt i e SOREHT EbAPREr AN Re) and
procai n. Alal:céf:%ftabtlé'?&@ a&ﬂli%ﬁ(s)?’@bf REROLERES FdRYuRANHENt TNl ofmepRay f rom

t he correspondirng conpoun Formula I, 11, 111, TV, 'V, or Vi by
reacting, foe peagrgl Romtifherg2c agdrofronabeoanid aord. Esepletdf suble conpound

of Formula I, II, I'll, IV, V, or VI. Al though nitrogen pr%te,cti groups
are il u§tranerganiy agidsare hygrochlaricy hydehosHB JHIOI0GE, HlSEBarbaRg, %ﬁ&@gm e
nitrogen protectin r ould b St i i.5:..0f the
conpounds o?ngﬁﬁoﬂggggﬁﬁﬁi2&?%&%%%°§%ﬁ§f%ﬁggﬁgg#£%%%§dgﬁgﬁg ﬁ%ﬁbs usef u
in the pressﬁ&mb i @BmheE, @AHhAes Hetdoscliy, Afbokhke ded sulidhidleseeotind
Peter GM ts (Protective Goups in Oganic Synthesis, 3rd ed., John
Wley & Sonsrgingoadidskexamplesof whichsg faesg, acetis POPHT, SUSEMEaHYCHE. 5
4-chl orobenzyl i rni no group- | n one, enbodi nen f t.he L nventi on,
the protect %coé‘r‘ﬁ’ﬁ?fugrlg c’itaé—[aélﬁym%ccﬁs‘bofg%pél}]%gaﬁgltgi%g{efc?gﬁrﬁl (g reaction
of an al dehyde, i dsParkib So16QHAE TRANAL NEHIRANING, MESUB, dalicyly, a Schi ff base.
A |l arge vari‘ety of 30 deprotecting reagents can be advantageous|y used in
the present liydvenbemoit, pheffl@ctic \Wirgizlig 28808 (prnBigRetgosulipari UsO

/28733 the conversion of the internediate ta th esi,red Q ny
such depr oteé%¥}?‘?;§3“ﬁ%§’§8??f’§s‘%ﬁ98fcd é@?ﬁ@%&?ﬁ@{}&@@@ﬁ%@éﬁgﬂ\ﬂgﬁs _,m(%sj’l% g‘(%eg%%For
exanpl e, when,&henRr£ie % 8dbRPHARNSNAHPallySacRetatb badeQtdANTIA dalth 6O gr oup or
at- butoxyc%r%onypanlno group, preferably the deprotecting reagent is an
aci d. Sone Scomsgfunbs efFatmibépl, 6 83tIVh § . agdtisclideoneidBic salts made fiomni t at i on,
hydr ochl ori ¢ aci d, ) . : : . : .
15  aluminim, calcium, lithium, magnesium, potassium, sodium and zinc or organic
salts made from N,N’-dibenzylethylenediamine, choline, chloroprocaine,
diethanolamine, ethylenediamine, meglumine (N-methylglucamine) and procain.
All of these salts may be prepared by conventional means from the corresponding
compound of Formula I, I, IIL, IV, V, or VI by reacting, for example, the
20 appropriate acid or base with the compound of Formula L, I, TII, IV, V, or VL.
Although nitrogen protecting groups are illustratively shown as , #-
butoxycarbonyl, or +-BOC, any suitable nitrogen protecting group could be
substituted in the synthesis of the compounds of the present invention. Numerous
protected amino groups useful in the present invention for are described by
25  Theodora W. Greene and Peter G.M. Wuts (Protective Groups in Organic Synthesis,
3rd ed., John Wiley & Sons, New York, 1999, pp. 494-653). For example NZ can

be a 4-chlorobenzylimino group. In one embodiment of the present invention, the

protected amino group is any such group resulting from the reaction of an aldehyde
with the corresponding amino group to form a Schiff base. A large variety of

30 deprotecting reagents can be advantageously used in the present invention to effect



hydrobrom ¢ acid, sulfuric acid, trifluoroacetic acid, phosphoric acid,
phosphorus acid, and acetic acid. Wien a conpound is described byl DMAR 2005
struct upe) @ngs® nane, the name is intended to correspongctraishpes43pdi cat ed
structure, and simlarly the structure is 10 intended to correspond wth
the indicated nanme. While it may be possible for the conpounds of Formula
I, Il, Ill, 1V, V, or VI to be adninist3@red as the raw chenical, it is
preferable to present themas a pharmaceutical conposition. According to

a further aspect, the present invention provides a pharnaceuti cal

conposi ti on GO JeRidfoRhE & atQ}(lo &Qrcférgﬂ' éoné;ld[u[qd.l Mz*n Rch Vo V. or VI

or a pharmaceutically acceptable salt or sol vat er eo together with
one or nore depantemingutigenislaye decaptdby Sresae ahe Weuts hepen! Fansampld, amah! v
one or nore other therapeutic ingredients. The carrier(s) nust be

accept abl e ithcPW%@%@n@fgmlﬁbﬁSr@gE@}dﬁwpﬂwlmmpmwmﬂdt her ingredients of
the formul at nd nat_del eteri ou 0,the recipient thereof. The
formut ati ond REHGe al® Shibuth Rrarty vl Mepto R se R Ak Goms
subcut angousysefulh¢iddepibctink AbERIURAIHe AW thbIAYARRAUSyBBchibA h@articul ar),
rectal and topical (including dermal, buccal, sublingual and iIntraocul ar)
adni ni st r at i fkydrobapmivcagish st iericrasit, tsifiubedateio avid, @hosphode peidd phgsphofusr

exanpl e the co di%i on._an di sorder of the recipient. The fornul ati ons may
conveni ent | V<5e 4P¢ 8SUR26¢ i n unit 25 dosage form and may be prepared by

any of the methodgmueh kokReU {stickdfbedty Rth a Qﬁ‘g&@?c‘%d a’%’la}qe?ﬁ{er}ﬁlﬂf% jgncl ude

the step of bringing into association a“conpound o Formul a | , L
1V, V, or Viinendal phamesgeudtto cbd indicacdeptetole asdkimitarlyshé stadcturetiher eof
with the carrier, which constitutes one or nore accessory ingredients. In
general , 1% hé“'FB??ﬂﬂantOFS?%O“élr%‘“bﬂl?dﬁﬁiléﬂe‘b'?alﬂﬁi formy and intimtely

active gt cdi ent e R g BUERe oo qrmp ey PR LA AR e

or both and Yhterbe ddmimeesssartie rahapimigall hes prefetuisit té piesert igendasar ed

formul ation. Formul ations of the present invention suitable for oral

admi ni strat iwutlca] composition. According to a further aspect, the present invention
provides a pharmaceutical composition comprising a compound of Formula I, II, I,

15 IV, V, or VI or a pharmaceutically acceptable salt or solvate thereof, together with
one or more pharmaceutically acceptable carriers thereof and optionaily one or more
other therapeutic ingredients. The carrier(s) must be acceptable in the sense of
being compatible with the other ingredients of the formulation and not deleterious
to the recipient thereof.

20 The formulations include those suitable for oral, parenteral (including -
subcutaneous, intradermal, intramuscular, intravenous and intraarticular), rectal and
topical (including dermal, buccal, sublingual and intraccular) administration
although the most suitable route may depend upon for example the condition and
disorder of the recipient. The formulations may conveniently be presented in unit

25  dosage form and may be prepared by any of the methods well known in the art of
pharmacy. All methods include the step of bringing into association a compound of
Formula I, I, II, IV, V, or VI or a2 pharmaceutically acceptable salt or solvate

thereof with the carrier, which constitutes one or more accessory ingredients. In

general, the formulations are prepared by uniformly and intimately bringing into



be presented as discrete units such as capsul es, cachets or taQLeié<M&mam5
cont ai 'WRd@2a253 predet erm ned anmount of the active ingréﬁﬂéﬁﬁ?h%? a powder
or granules; as a solution or a suspension in an aqueous liquid or a
non-aqueous liquid; or as an oil- in-wager liquid enulsion or a
water-in-oil liquid emulsion. The active ingredient my also be presented
as a bolus, electuary or paste. A tablet nay be nmade by conpression or

mol ding, optionally with one or. to nore accessory i n&:]r_edi ents. Conpressed
tabl ets may dsscpatispahedty itgragiestsithauif samiesypriishedividef Spld c1EeHct i ve

ingredient in_a free-flowing formsuch,as a e . O

op'? i onal |y APt W theny lﬁl%gw %?%@ﬁ?foquﬁgwoggﬁdg%ﬁ%ﬁ u lgtl?%néti ng,

surface active oredl3pefal BOiRGRAGLY NPhited shabliets omdbgnioRdRaKayol di ng
I'n

in a suitable machine a m xture of the powdered conpound noistened with
an inert 15 Yei giedesitedids disatete Thies duabletapsniry, caphdtoeipblptsteaceenitaidingra scor ed
and may be fornulated so as to provide slow or controll ed rel ease of the

active i dgr egedaiermingtbarapynt of leAstiNg MsrRdigndy 25 AR WL PLETaBR AT &t r at i on

i ncl ude aqueogus. and non- 2 k LiBuit R 8 Goh 20usss YauRP S YUy
contain antis-oﬁ‘ﬁ}oﬂlaoﬁtass}ls eﬁ‘?@ﬁ?@?ﬁ%&%&%%@?l??gt at's g‘rlld ssgi}qut és whi ch render
the formul atjj,0RatkSP4Ra emuWidiort heatet-toel Hfjuidrenulsion.eTiteat tive cigredient, and
aqueous and non-aqueous sterile suspensions which may i nclude suspendi ng
agents and thiyRlenbagresgend 8s 2 PRSfeleaNATAPT BHEE-nay be presented in

unit-dose or nulti-dase contai s, | I

vials, and nmay beAst%cbiF'elaaY ﬁe a? géégg@glﬁefsgéﬁ? &%bﬁ?@ﬁ?@%’@@gﬁg??}fﬂd
requiringy onby d ReeRBryadgictients. Worhftessed eibildte nlay Guipebpasdriyeomptasingxanpl e,
saline, water-for-injéectron, imediately prior _to use. Extenporaneous

i nj ection soinu sutableanathingspe activeriggiedipnt iper iseccflaving fome aydas dRoddsbwder s,
ranul es and tablets of. t Kin evi.ousl - CL. il.atons for

grgect al adni n?"s%ffﬂ'é‘ﬁ%ﬁpﬂﬁvqﬁmgggm%iamg%r’ glbgg%%b@%{?gg[fﬁ%g%ﬁ{gt he usual

carri er s Such, f3. GOsQRtilderiinhsde] Meldulasies Blaytalmads Uy MARIZ00R VO

02/ 22559 PCT/ USOL/ 28733 34 Fornul ations for t opi cal adm nistration in the
nouth, for exdwbleembaigeni mjxture of the powdered compound moistened with an Inert

15 liquid diluent. The tablets may optionally be coated or scored and may be
formulated so as to provide slow or controlled release of the active ingredient
therein.

Formulations for parenteral administration include aqueous and non-
aqueous sterile injection solutions which may contain anti-oxidants, buffers,

20  bacteriostats and solutes which render the formulation isotonic with the blood of the
intended recipient; and aquecus and non-aqueous sterile suspensions which may
include suspending agents and thickening agents. The formulations may be
presented in unit-dose or multi-dose containers, for example sealed ampoules and
vials, and may be stored in a freeze-dried (lyophilized) condition requiring only the

25 addition of the sterile liquid carrier, for example, saline, water-for-injection,
immediately prior to use. Extemporaneous injection solutions and suspensions may
be prepared from sterile powders, granules and tablets of the kind previously
described.

Formulations for rectal administration may be presented as a suppository

30  with the usual carriers such as cocoa butter or polycthylenc glycol.



or sublingually, include | ozenges conprising the active ingredi enﬂ q MAR 2005
flavored basis such as sucrose and acacia or tragacanth, and pastilles
conpri siwg t/RE¥SActive ingredient in a basis such as gel RATSMEsg3ycerin
or sucrose and acacia. 5 Preferred unit dosage formnul ati ons are those
containing an effective dose, as herein belowrecited, or an appropriate
fraction thereof, of the active ingredi . It should be understood that

in addition to the ingredients particularly nentioned above, the

formul ations of this invention may include other agents conventional in

the art having reFamtuittiorstier foppal adminestmaubatd e Iﬁdhthlfﬁﬁéﬂaﬂ}’ple beEcall9
exanpl e those suitable for oral adm nistration may include flavoring
agents. The eowpbaadlyomclude 197enaes samprising the actin ingrstisntin aoflandred or vi a

injection a Y %gggsof from.0. 001 t% 250q /g%fgﬁr day.. The dose range
for adult huRERSUIE ™ SRRPALCRrat Babsa hy i 1T GRPisREEPBAS e ot her
forms of pregpnidant aa bOMiHed gbﬁtiﬂ'aﬁ&ﬁ%%ﬁ‘%é&r&@%ﬂ §9Ryeni ently contain
an amount of conpound of the 1571 nventi on ichis e ?ectlve at such

dosage or5 as a nuPtefpred wiit ddsegsfommulations are nisdsamostaining irseff@nitvaidobd)s0. 5
ng to 200 ng, usyally around 0.5 ng to 100 . The conpounds of Formula 1,
11, 111, 1V, h“i??mgiﬁh%% regie a&fé*flé*&ﬂampwteaflﬁﬂﬁlﬁgg?eé%dofdh%Pfrtyfedflgrﬁghemhj ection
(intravenous or sHRgutiARE Lech at ..Of:

adm nistered to a pati e%t %\E‘ma%lﬁm—bggq?ﬂéﬁ%ﬁeég%nn%?Flrlsctré;&l%@gggéeﬁg%ﬂgttendant
physi ci an. Howetiered abbee, dosforempitoyied! iidihvegipantdaynciadovileesgaits factors,
i ncluding the age. and sex of the patient, the fpreci se di sorder being
treated, antPvFRURRA)HY theprt having regard to Bgttpeod! farmplatien inguestiomdyr var y
dependi ng, on [ Iyt L Co s of the present

i nventi 0%0 ca%£ e |I?st&%?%hﬁlg‘q‘§¥& of?f)tg(rglr;i(:1 ,aag%gﬁgathro %éf“%’rm‘r’@agg? PG 85 i ¢ forns.

The present i nvenThocorapaireipl &etisvaltionaueibeconmalingsd orailpet vdiipgctbs- and
trans-geonetric i soners and m xtures thereof, E- and Z- geonnetric isoners

and i xt ur es?tafaeesf frop 080k te? Uidamelle preday; Tiealsse ravgadersaidult-humposs s,
L TOTES: BB gTosoE £510 DS EOk A0UoPL ek BRSS! oo
salts of sucprolided MANRs2REBUME N2y CativefieMGT¢ d4uth 23 8%38nBSF compound of the
15 1invention which is effective at such dosage or as a multiple of the same, for
instance, units containing 0.5 mg to 200 mg, usually around 0.5 mg to 100 mg.
The compounds of Formula I, II, IIT, IV, V, or VI are preferably
administered orally or by injection (intravenous or subcutaneous). The precise
amount of compound administered to a patient will be the responsibility of the
20  attendant physician. However, the dose employed will depend on a number of
factors, including the age and sex of the patient, the precise disorder being treated,
and its severity. Also, the route of administration may vary depending on the
condition and its severity.
Compounds of the present invention can exist in tautomeric, geometric or
25  stereoisomeric forms. The present invention contemplates all such compounds,
including cis- and trans-geometric isomers and mixtures thereof, E- and Z-
geometric 1somers and mixtures thereof, R- and S-enantiomers, diastereomers, d-
isomers, l-isomers, the racemic mixtures thereof and other mixtures thereof, as

falling within the scope of the invention. Pharmaceutically acceptable salts of such



tautomeric, geonetric or stereoisoneric forns are al so included \N&IM'W ?-Wé
invention. The terns "cis" and "trans" denote a form of geonetric

i somer ived/ezsdhi ch  two carbon atons connected by a douBKdB8Ha8%W# 1| each
have two hi ghest ranking 5 groups on the sane side of the double bond
("cis" or "Z") or on opposite sides of 3tShe doubl e bond ("trans" or "E").
Sonme of the conpounds described contain™ al kenyl groups, and are neant to
i nclude both cis and trans or "E' and "Z" geonetric forms. O her
conpounds of the invention include m xtures of both the cis/Z and the
transl E i somidnerik) gddreetdompstardsonesc firhsdre giae gichndgdsyigrietieent er and are
meant to include R, S, and mxtures of Rand S fornms. Sone of the
conpounds dB¥éri®ed contain geonetric isoners and are meant to include E,
Z and m xtures of. E and «Z & h : t: The

fol |l ow ng schernetsrhfa"u;ﬂ g’s% u?ﬁﬁr%kgﬁﬁﬂgﬁfgﬁgtﬁﬁ Fﬁlgﬁ{nﬁgﬁﬁ lr\l/\b‘lwcl,:lrﬁzcgl

i soners  ar gyheirbeehionttontkdidd wad dubloforappilipich Ates why highdso gardpizy
met hods will afford single isoners. WO 02/22559 36 Schenme 1 Y NPth R3

Y

CO pr KH VEE®uPsn tiavroe sidwoftthe doble hendddess” or "4 )Rr oppppogiiacides@d H 2
the double bond (“trans” or “E™). Some of the compounds described contain
alkenyl groups, and are meant to include both cis and trans or “E” and “Z”
geometric forms. Other compounds of the invention include mixtures of both the
cis/Z and the trans/E isomers.
10 The compounds described contain a stereocenter and are meant to include R,
S, and mixtures of R and S forms. Some of the compounds described contain

geometric isomers and are meant to include E, 7 and mixtures of E and Z forms for

each stereocenter present.

15  The following schemes are useful in making the present invention. Where isomers
are not defined, utilization of appropriate chromatography methods will afford

single isomers.



M C( NH) OEt - HCl

NaOH, H20, rt 1 KPth, neat 2. Nat,

_ aceto 5 d R
Scheme 2 '-102C-r R3 NH, 1. NaOH EtOH, H20J R x NPth HC, HCOZIL%RZZ““S

3. BzZCl, CH2C12 refl ux HWdVDS0THETDBIVPU

P1vCHO W@RR/226H2CL12, pent ane Bz

-78 tort R /L.. NPth R2 10 HCI, HCO2H reflux 24h H N 3
36
Scheme 1
5 R*R® NPt R? g3
R CO,Et KHMDS ’_\_T/l\)( HCI, HCO,H RNH, -2HC1
NPth THF, DMPU R reflux 3days R
-18tort
R
PN NJ%(\ MeC(NH)OE-HCI
> NaOH, H,0, 1t
&2
1. KPth, neat 2
j\“ R® RPNH,
2. Nal, acetone, reflux Me NWCOQH
1
R! i
Cl\r"ﬁ{\(}l
&
5
Scheme 2
1. NaCH
HOzC\rR3 EtOH, H;0 SNY) KHMDS 0-20 g
. %“( I ‘>—< I A _NPth
NH, 2. PivCHO N g3 THF, DMPU N 3
CH,Cl,, pentane ]'3 -TBilont B R™ g2
2Cly, " Bz z
3. BzCl, CH,CL, gl
reflux
N NPt
;2
HCl, HCO,H R R’ NH, MeC(NH)OELHCI NH 'R NH,
eflx 200 HNTYP con 2HE )LN AN
2 2 : 2 NaOH, H,0, 1t B L CO;H

10 R



 NHZ MeC{NH)OEt HO 2HO ~i v COH2 NOHOa 2, rt E’W}@%’b‘éﬁglmmﬁ 2005

MAR 20080 BEFY sO 1/25733 NH ne 'j, NHNH 3 N H NP 2Si 9 HO
LiBH4 vy-, /OTBDVS mitsunobu AN hydrazi ne
37
Scheme 3
vzone OTBDMS

/\/OTBDMS . &

!
R LiBH,
H0\>———b\.\_\/ OTBDMS EtO — OTBDMS

i mitsunobu O
1 R!
R - hydrazine OTB
PhthN\>_—_.—s—LL\/OTBDMS —_— H,N —= DMS
J Boc,O
Rl

R! ¥
B e
Bocm\>_“‘\/"“‘OH BocHN — OTBDMS

1 1) mesyl chloride N/\Ph

KX Rr?
Rr! N p

1
CO,CH, R R3
BOC}m\>ELH/I — BOCHNM—
base CO,CH,

N H'
7 pn l N/\ Ph
R R}
CO,CH,

R! . R!
H acetimidate
N — ~—— H,N —
\l-r CO,CH,
NH l hydrolysis

r! NF, r?
H
N\>=__—<\_‘\/|<
\[( CO,H
NH



Pht hN_ OTBDMS BocHN 4 2) 1GR3 B ocHN NH OTBDNi S R PCT/ USQO /387q3§ RARIR0S
2005 OTBDMVS Et0 OTBDMS 0 H,N F di BocHN 1) mesyl chloride N-"

hydr ol yw»igs2@2:8H3 30 B ocHN base 5 1 5 MAR 2005 WO OZIZMQJS\GJIBNH cd

| 38

38
Scheme 4
N N
N/N &+ / — \ N./ N Cl
Cl Cl
CeHs
X CeHs
R\<N
o Boc,0 - H' COOCH,
CHH,N" — Cl BocHN™ ~—  Cl : -
: base ase
CSI){;_ o NELHCI
6t1s
— HCI NH, HCI o~
}< HCl.H,N }< >
BocHN R3 \COOCH, 2 R? COOCH3 base
NH NH
e /U\N = NH,.HCl HCl e )J\N /—:\(NHE.HCI
H Rr? COOCH, ’ H r3 COOH
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Boc- NH g ThS@/ 28733 5 MAR 2005 HC1 O NH . HCl R2 NH, pci@sords73hNH Me N
CEt. HO H CO2H base

40
Scheme 6
E
———e——
/ COzCHg, 021 A*(LC02CH3
F
F
BocHN = CO,CH, CO,CH;

F

d
F
¢
OH ="  BocHN
BocHN /
N j
F R}
Ph

CO;_CH3 R3

BOCI‘m / C02CH3
COCH, = F
l ‘l

/-\—\\iH\/kCOZH



1 5 MAR 2005 WD )2/ 22559 40 Scheme 6 CO2CH3 F PCT/ USOL/ : @ MARNZ005
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a) nitromethane / base; b} Zn / acetic acid; ¢) Boc,0, base; d) DIBAL, low
temperature; e) MsCl, base; f) base; g) acid; h) ethyl acetimidate, base; 1) acid

hydrolysis.



Fi O/ BocHN N' Ph FR3 If C2CH3 | 3 Ph FF F 5 WO 02/22559 41 5 MAR 2085

PCT1USI 11/ 28733 5 MAR 2005 a) nitrornethane / base;
| ow

c) Boc2@o haseso d) DI BAL,
acid; h) ethyl acetim date,

Ci
Cl

|

Me N

COzMe

3,4-diCIPhCHO
Et3N, CH2Clo
MgSO4

Me.__NHa

. Hal
COzMe

tenperature; e) MO,

base; i) acid
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Me N COzH reflux H5 NH Me NH3+ Mel-1 N° CO2Me H Schene 8 1 5{MARAROQE05
WO 1) 2/22}59 43 p-~1Ove~ NH3 + N CO2Me Me OH C02 3N HCl  reil ux

PCT/ USObdR@/83s90-f O0__ "' Me~~,,,,,NH2. HCI NNCO2H Mel p¢ThISWBR72005 WO
112/ 22559 PCT/RISO /28733 44 The followi ng Exanples are illustrative and

not intended to limt the scope of the invention. Exanple 1 5 (E)-2-

am no- 2-nethyl-6- [(1 -im noethyl) amédo]-4-hexenoic acid,

di hydrochl ori de NH H2ZN CH3 HSCAN- CO2H 10 Exanpl e 1l1a)

The following Examples are illustrative and not intended to limit the scope of the

invention.
Example 1
5 (E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid,
dihydrochloride
NH HoN CHg
- 2HCI
10  Example 1a)
0
| ] N._COEt
Y
0 CHs

DL-Alanine ethyl ester hydrochloride (5 g, 32.5 mmol) was suspended in toluene
(50 mL). Triethyl amine (4.5 mL, 32.5 mmol) was added followed by phthalic
anhydride (4.8 g, 32.5 mL). The reaction flask was outfitted with a Dean-Stark trap

15 and reflux condenser and the mixture was heated at reflux overnight.
Approximately 10 mL of toluene / water was collected. The reaction mixture was
cooled to room temperature and diluted with aqueous NH,4Cl and EtOAc. The
layers were separated and the aqueous layer was extracted with EtOAc (3X). The
ethyl acetate extract was washed with brine, dried over MgSQy, filtered and

20 concentrated in vacuo to give the title phthalyl-protected amino ester as a white

crystalline solid in near quantitative yield.

'"H NMR (400 MHz, CDCl;, § ppm): 1.2 (t, 3H), 1.6 (d, 3H), 4.2 (m, 2H), 4.9 (g,
1H), 7.7 (m, 2H), 7.9 (m, 2
25

Example 1b)



2HCI YCO Et O CH3 DL- Al anine ethyl ester hydrochloride (5]9 32.%rﬁTMAR 2005
was susperHEB&EPn tol uene (50 ni). Triethyl amine (4.5 MCT8PIESinnol )

was added foll owed by phthalic anhydride (4.8 g, 32.5 niL). The reaction
flask was outfitted with a Dean-Stark tyap 15 and refl ux condenser and the
m xture was heated at reflux overnight. =~ Approximately 10 nmL of toluene /
wat er was col l ected. The reaction m xture was cooled to roomtenperature
and diluted with aqueous NH4Cl and Et QAc. The |ayers were separated and

t he aqueous | ayer was extracted with Et OAgy (3X). The ethyl acetate

extract was washed wth brine, dried ~JCltered and 20
concentrated in vacua to give the tit alyl -protected am no ester as

a white crystalline solid in near quantitiative yield. 1H NVR (400 MHz,
cDCl 3, Sppm: 1.2 (t, 3H, 1.6 (d, 3H), 4.2 (m 211), 4.9 (q, 1H, 7.7

(m 2H), 7. PofariudtPhtRBididaiis. g, Ib) mol) voR/23355@ ABIRELISdBdesTdB 5 MAR
2005 0 Potassium phthalimde (18.5g, 0.1 nol) was added tq a 250 nL round
bottomed f Iftesk cewspiminent fruteng dishicsile (&% Mi-omPHe [ sepctign BUKEES Wag e

ti 1 xt 0 t ta 1 f ' l ed t
" oom t enper eSS R e Bheueld B R B S ARE 0, Gani ¢

layer wag drj,adioNel BetMaSPbrine fihd BSOS IRRM £ONLGE: W diibd witly MYRD,, The
residue was recrystallized fromhot ethanol to give the title

1- chl or o- 4- fitenad andricdotnutatadein (8w, Tiggegidus was asgetadlizpgtfeans hotphvnalal cd.
For Cl2H10CLNO2: = 047 . F '0.2365,0449 1 300
N 2 ., CDC13,10 §“§ptﬁ‘1f fidg .lf%%d?'ﬁ%‘gmﬂgﬁo?‘ﬁ%zn&ﬁg' 85‘3‘9 E%gm?gﬁ &;M( gn 2H)

7.9 (m 2H) Exanmple |c)

HRMS caled. For CpaHioCINOs: m/z = 236.0478 [M+H]. Found: 236.0449
10 'HNMR (300 MHz, CDCl3, § ppm): 4.1(d, 2H), 4.3 (d, 2H), 5.9 (m, 2, 7.7 (m,
21D, 7.9 (m, 2H)

Example 1c)

Qi

15 ' C
A sample of the product of Example 1b (2.3g, 9.8 mmol) was dissolved in acetone
(50 mL). Nal (3.2g, 21 mmol) was added and the mixture was refluxed overnight.
After cooling to room temperature, Et;0 was added and the mixture was washed
sequentially with sodium thiosulfate and brine. The organic layer was dried with

20 MgSOs,, filtered and concentrated in vacuo to give the title iodide (2.8g, 87.5%) as a

light yellow solid that was used without further purification.

1 NMR (400 MHz, CDCl;,8 ppm): 3.8 (d, 2H), 4.2 (d, 2H), 5.7 (m, 1H}, 6.0 (m,
1M, 7.7 (m, 2H), 7.9 (m, 2H)
25  Mass (M+1)=328



15 0 A sanple of the product of Exanple 1b (2.3g, 9.8 mml) was di $5IMARI2005
was

in acetone (50 nmL). Na! (3.2g, 21 mmol) was added and the m xture

refl uxed, Qg ght. After cooling to roomtenperature, Sq¢Added and
the m xture was washed sequentially with sodiumthiosulfate and brine.
The organic layer was dried with 20 MgSO4, filtered and concentrated in
vacuo to give the title iodide (2.89, 8465% as a light yellow solid that

was used without further purification. 1 H NWVR (400 WMHz, CDC13, b ppm:
3.8 (d, 2H), 4.2 (d, 2H), 5.7 (m IH, 6.0 (m 1H, 7.7 (m 2H), 7.9 (m
2H) 25 Mass (Mr1)=328 1 5 MAR 2005 WO 02122559 PCTJUSO 1128733 46 Exanple
ld) CO2Me0 3 N A solution of K M5 (2.6 g, 13.3 in.nol) in THE (50 nL) was
cooled to @?ﬂ%&pl’é d§ solution of the product of Exanple la (2.2 g, 8.87
mml) in TH m.) "was added and

1,3-dimethyl-'1,4,5, 6-tetrahydro-2(l pyriniiodmsege (DMPU, 1.0 rnL, 8.87
m.) was added i mediately thereaffey- ALI\%P@EDS ution was stirred at
-78 C for 40 minutes, a solution oi_tHe pro uctY o} ample lc (2-9 g, 8
87 mol) in THE (15 ni) vas added. The flask wd ved fromthe col d
bath and was stirred at 10 room tenperature for 3h=7The reaction m xture
was partitio t t OAC, ., T gani c
oxt ot vas aCHIa o RRORESHE® Gl AUEPHR NSEP R ebb il R € R
concent r at edsolutionaFube pRAGENE Exhenfle3h (Bd b8 37phALN3H MHF @sehertagd am no
ester as a yellow solid. This residue was chromatographed on silica gel
(1: 1 hexanesddgd apg ). Jadicegold-8.413 8- tefr{ta8rog (160 -mybenidinphe (NPT 10 mds a
white 15 sqlid. " "H N 00 M= 13, 8 - 1.2.(t, 3H, 1.6_(d. 3H),
28 (dd, 1197 mh)iv et it et KRG e fopfudn o e 57
(m 4H), 7. %of 50 méhlites, & detBn e product of Example 1¢ (2.9 g, 8 87 mmol) in THE
(15 mL) was added. The flask was removed from the cold bath and was stirred at

10 room temperature for 3h. The reaction mixture was partitioned between saturated
aqueous NaHCO; and EtOAc. The orgahic extract was washed with brine, dried
over MgSO,, filtered and concentrated in vacuo to give the desired bis-pththalyl
protected amino ester as a yellow solid. This residue was chromatographed on
silica gel (1:1 hexanes: EtOAc) and gave 1.4 g (35 %) of the title matérial as a white

15 solid.

"H NMR (300 MHz, CDCls, § ppm): 1.2 (t, 3H), 1.6 (d, 3H), 2.8 (dd, 1H), 3.1 (dd,
1H), 4.2 (m, 4H), 5.6 (m, 1H), 5.8 (m, 1H}, 7.6 {m, 4H), 7.7 (m, 2H}), 7.9 (m, 2H)
Mass (M+H)=447

20

Example 1e)
HaC_ NH»

HzmwcogH - 2HG
The product of Example 1d (0.78 g, 1.76 mmotl) was dissolved in a mixture of
formic acid (10mL, 95%) and HCI (20 mL, concentrated HCI) and was refluxed for
25 3 days. The reaction mixture was cooled to 0 °C and filtered to remove phthalic

anhydride. After concentrating in vacuo (T < 40 °C), the title unsaturated alpha



Mass (MrH) =447 20 Exanple |e) H3CWNH2 H2N >< CO2H - 2HCI The produ&tMAR 2005
Exanple Id (0.78 g, 1.76 mol) was dissolved in a mxture of formc acid
(1 OrnL, Wo5BR2283d HC1 (20 nml, concentrated HCl) and was rBFTUREYX ¥ 25 3
days. The reaction m xture was cooled to 0 C and filtered to renove
phthalic anhydride. After concentrati ng in vacuo (T <40 O, the title
unsaturated al pha 1 5 MAR 2005 WD 02/ 22 %9 47 PCTI USOL1128733 net hyl |ysine
was obtained as a white solid (0.38g, 95 %, which was used w t hout
further purification. 1H NWVR (300 M4z, D20, 6 pgr%: 1.4 (s, 3H, 2.4 (dd,
1H), 2.6 (ddpethid)lysiBe Bag dbtaingd asp whiteolif(0-38g, INes (e w33 psedomifiud 1)
The product of Exarrrﬁje.le (0.2 g, 0.86 rnnol) was dissolved in H20 (8 nL)
and i o was HHBBGHUHGARRR9 with 2.5 N NaOH. Ethyl acetimidate - HO (0. 42
g, 3.4 mol) was added in four portions over 1 h. After 1h, the m xture
was acidified to pH4 wth 10% HCI and was concentrated in vacuo. The
resi due was tieIMRASOEWIHL, NF,0y§ppan)ndte(s; SE et (dEONEY 56w 1B003.6¢d,um (H
form 0.5 NNH OH eluent). The residue was concentrated in vacuo,
acidified t RFHSH m,tZH)10 % HCl, 15 and concentrated to give the title

product (17 , O %, _Aas,an oil. FIRMS calcd. For COH17N3Q2: mlz = 200. 1399
[ MEH] . Foun&%%%‘f@:rgf?m NVR (400 MHz, D20, 6 ppm): 1.4 (s, 3H), 2.1 (s,
3H), 2.5 (dd, 1H), 2.6 (dd, 1H), 3.8 (d, 2H), 5.6 (m 2H 20

Example 1)

The product of Example 1e (0.2 g, 0.86 mmol) was dissolved in H,0 (8 mL) and
10 was brought to pH 9 with 2.5 N NaOH. Ethyl acetimidate - HC] (0.42 g, 3.4 mmol)

was added in four portions over 1 h. After 1h, the mixture was acidified to pH 4

with 10% HC1 and was concentrated in vacuo. The residue was then passed

through a water-washed DOWEX 50WX4-200 column (H form, 0.5 N NH.,OH

eluent). The residue was concentrated in vacuo, acidified to pH 4 with 10 % HC],

15 and concentrated to give the title product (17 mg, 6 %) as an oil.

HRMS caled. For CoHsN30,: m/z = 200.1399 [M+H]. Found: 200.1417
"H NMR (400 MHz, D:0, § ppm): 1.4 (s, 3H), 2.1 (s, 3H), 2.5 (dd, 1H), 2.6 (dd,
1HD), 3.8 (d, 2H), 5.6 (m, 2H)

20
Example 2
S, E )-Z—amino—Z-methyl—S—fluoro-6-[(1-iminoethyl)amino]-4-hexenoic acid,
dihydrochloride
NH HEN’ CH3 :
: - 2H
HgCJLN/Y\/(COZH 2HcCl
H f
25
Example 3

(S, E)-2-amino-2-methyl-4-fluoro-6- [(1-iminoethyDamino]-4-hexenoic acid,

dihydrochloride



Exanple 2 (S, 15 MAR 2005
E) - 2- am no- 2- net hyl - 5-fl uor o-6-[ (1-i m noet hyl ) am no] - 4- hexenoi ¢ aci d,

di hydr oghl@rhese NH H2ZN CH3 H3C N COZH H 25 - 2HC Exanmpk¢ndol/ 733

E) - 2- am no- 2- net hyl - 4-f 1l uor o- 6-[ (1-i mi noet hyl ) am no] - 4- hexenoi ¢ aci d,

di hydrochloride 1 5 MAR 2005 WO 02/ 22559 PCT! USO /28733 48 NH FH2N CH3 x -
2HCI HgC H ~ CO2H Exanple 4 5 (S, 48

E) - 2- am no- 2- net hyl -4, 5-di fl uoro-6-[ (1-i m noet hyl ) am no] - 4- hexenoi ¢ aci d,

di hydrochloride Hz CH3 2HCIT A HCN s Hio Exanple 5 (R

E) - 2- am no- 2- net hyl - 6-[ (1-i m noet hyl ) am no] - 4- hexenoi ¢ aci d,

di hydrochl ori de NH H3CNH2

NH FHEN, CHj
P - - 2HCH
HyC ﬁ COoH

Example 4
5 (8, E)-2-amino-2-methyl-4,5-difluoro-6-[(1-iminoethyl)amino]-4-hexenoic acid,

dihydrochloride

10 Example S

(R, E)-2-amino-2-methyl-6-{(1-iminoethyl)amino]-4-hexencic acid,

dihydrochloride
NH HaC, NH
T - 2HCI
HiC” "N = CO,H
15
Example 5a)
HaC 8]

O

BZ—‘NA/\

(28, 45)- 3-Benzoyl-2-(tert-butyl)-4-methyl-1,3-oxazolidin-5-one was prepared
according to Seebach’s procedure. Seebach, D.; Fadel, A. Helvetica Chimica Acta

20 1985, 68, 1243.

Example 5b)



H3CIN ~~_ -~ACOZH H 15 Exanple 5a) - 2HC (2S, 4S)- 5 MAR 2005
3-Benzoyl - 2- (tent - butyl ) - 4- et hyl - 1, 3- oxazol i di n- 5- one was preparéd

accor diwgoi/msSeebach' s procedure. Seebach, D.; Fadel, APH&AISLEEA
Chinn.ica Acta 20 1955, 68, 1243. Exarrpl e 5b) WD 02/22559 49 1 5 MAR 2005
PCT/ USCOL/ 28733 A solution of JKB IDS (0 ) 659, 3.24 mmol ), DWPU (0.33 ni,
2.7 mol) and THE (40 nL) was cool ed tg 78 C. A solution of (2S, 4S5)-
3-benzoyl -2-(tert-butyl)-4- nmethyl -1, 3-oxazolidin-5-one 5a (0.70g, 2.7
mml) in THE (10 nm.) was added 5 dropwi se. After 45 mn, a solution of the
product of Exanple 1c (0.880, 2.7 mpl) in THE (10 nlL) was added. The
reaction mxture was stirred at enperatween for 2 h and quenched

wi th saturated aqueous NaHCCS. eVNoé’r'Hepar ated and the aqueous
| ayer was extracted with Et OAc. ) gani g, Inayers were conbi ned and
washed with brine, dried over MgSH, Tiltered fnd concentrated in 10
vacuo. The resulting yellow oil was chromato ed on silica gel (9:1
then 4:1 hexanes / ethyl acetate) to give the title protected unsaturated
al pha net hyl apb € 9 - agalreF For

o D D o e AR hinase Rﬁ%%ﬁ%ﬁoﬁg TP ORIOLL T it (400 Mz,
CDA 3, S ppE0 mb) Hak soclédo -78.°6. (Assolﬁtlﬂ)r; of4(’«’3, f(Sh 32ehzoyd-B(t¢mrbutyPH)-, 5.6

( TBCZlN]Q)Z 6@ Hml ST%EQZO@@# -ope S5a I(_8 70g 2 7 mmol)l TH}](I% r(nisl’waga del%f<arrp| e 5¢)

5 dropwise. After 45 min, a solution of the product of Example 1c (0.83g, 2.7 mmol)

in THF (10 mL) was added. The reaction mixture was stirred at room temperature
for 2 h and quenched with saturated aqueous NaHCO;. The layers were separated
and the aqueous layer was extracted with EtOAc. The organic layers were
combined and washed with brine, dried over MgSOy, filtered and concentrated in

10  vacuo. The resulting yellow oil was chromatographed on silica gel (9:1 then 4:1
hexanes / ethyl acetate) to give the title protected unsaturated alpha methyl D-lysine

(0.26g, 20 %) as a colorless oil.

HRMS caled. For CayHysN2Os: mi/z = 461.2076[M+H]. Found: 461.2033
15 THNMR (400 MHz, CDCls, & ppm): 0.9 (s, 9H), 1.5 (s, 3H), 4.3 (m, 2H), 5.5 (m,
9H), 5.6 (m, 2H), 6.1 (m, 1H), 7.5 (m, 5SH), 7.7 (m, 2H), 7.9 (m, 2H)

Example Sc)
HaC, NHj

P24 - 2HCI
s
HaN COZH

20
The product of Example 5b (0.255 mg, 0.55 mmol) was dissolved in 6N HCI (6
mL) and formic acid {6 mL) and was heated to reflux for 24 h. The reaction
mixture was cooled to room temperature and concentrated in vacuo. The residue
was suspended in water and washed with CHCl,. The aqueous layer was

25 concentrated and passed through a water-washed DOWEX 50WX4-200 column (H

form, 0.5 N NH,4OH eluent). The residue was concentrated in vacuo, acidified to



The product of Example Sb (0.255 ng, 0.55 =ol) was dissolved in 6N HS'):MA&]
m.) and formc acid (6 nL) and was heated to reflux for 24 h. The ré 2005
m Xt ur ewpar/2eo0l ed to room tenperature and concentrated ipgrMaaueg;zine

resi due was suspended in water and washed with CHzC 2. The aqueous | ayer

was 25 concentrated and passed through a water-washed DONEX 50WK4- 200

colum (H form 0.5 N NH4CH el uent). Th® residué was concentrated in

vacuo, acidified to 2 5 MAR 2005 WD 02/ 22559 PCT/ US01l 28733 50 pH 4 with

10 % HCl, and concentrated to give the title unsaturated D-lysine (71 ny,

55 ¢ i i i : i fi i : H 400
o5, 55, g0LL wi Rl URS G RN o AL BRSSO
2H), 5.6 (i B35 BHs aboil whith v24d)usEd avihoet G}thdhsurificadust of Exanple Sc (13

ng, 0.056 mmol) was dissolved in H2O (5 rnL) and was brought to pH 9 with
2.5 N NaCH. Ethyl acetimdate - HC1L (27 ng, 0.2 10 mml) was added in

four portion \/ oA h, th 1 r idified to pH 4 with
10% HC andnaa%%@gmlgtlggsi %p%iug4rpﬁ'ﬁgﬁr2§mﬁ®ag%@s® Jt‘ﬁ?cbugh a
wat er - wag hed PGB X Q¥4 s : eghum (H form 0.5 N NH-OH eluent). The

resi due was conceiﬁra%d iag%g%)o, acidified to pH4 with 10 % HC, and

concentrated to give the title product (45 ng) as an oil. 15 HRMS cal cd.
For C~H17N3%2': n /é = 200. 1399 [ M+tH] . Found: 200.1386 1H NMR (400 MHz,
D20, S ppm E¥mpPles) 3H), 2.1 (s, 3H), 2.5 (dd, 111), 2.6 (dd, 1H), 3.8

)" 2-an no- SRS g R TERE 0L Ry 6 MEPD s tissahsdin JPy5 mi)
di hydr ochl omid evabibrdiiNt GHPH O~with 2ZHCINaCHB CEtHyCkdtimidate - HCI (27 mg, 0.2
10 mmol) was added in four portions over 2 h. After 2h, the mixture was acidified to
pH 4 with 10% HCl and was concentrated in vacuo. The residue was passed
through a water-washed DOWEX 50WX4-200 column (H form, 0.5 N NH,OH
eluent). The residue was concentrated in vacuo, acidified to pH 4 with 10 % HCl,
and concentrated to give the title product (45 mg) as an oil.
15
HRMS calcd. For CoH;7N30,: ni/z = 200.1399 [M+H]. Found: 200.1386
'H NMR (400 MHz, D0, § ppm): 1.4 (s, 3H), 2.1 (s, 3H), 2.5 (dd, 1H), 2.6 (dd,
1H}, 3.8 (d, 2H), 5.6 (m, 2H)

20 Example 6

(8, E)-2-amino-2-methyl-6-[(1-iminoethyll)amino]-4-hexenoic acid,

dihydrochloride

25

Example 6a)



25 Exanple 6a) 1 5 MAR 2005 WO 02/ 22559 PCT/USO /28733 51 | (2R1 5 MAR 2005
4R) - 3- Benzoyl - 2- (tert-butyl)-4-nmethyl -1, 3-oxazol i di n-5-one was prepared
accor dwg et/msSeebach' s procedure. Seebach, D.; Fadel, Archelspetésa Chi m ca
Acta 1985, 68, 1243. 5 Exanple 6b) Me o Bz-N'o0 A solution of the (2R
4R) - 3- benzoyl - 2- (tert-butyl) -4- et hyl oxazol i di n-5-one product of
Exanple 6a (2.0g, 7.6 mol) in THE (505?¥L) was cooled to -78 C A 10 -78
C solution of ' MDS (0.65g, 3.24 mol) in THE (25 nlL) was added dropwi se.
After 30 min, a solution of the product of Exanple Ic (2.8 g, 8.6 nmol)

in THE (25 nL) was added. The reaction m xHyZe Was stirred at room
tenperature for | h and quenched with saturg aqueous NaHCCO3. The

| ayers were separated and the aqueous | ayerNua® extracted with Et OAc. The
organic | ayers were 15 conbi ned and washed with brine, dried with MySH,
filtered and concentrated in vacuo. The resﬁﬂt\ng orange oil was

chrornat ographed on silica gel (9:1 then 4:1 hexanes / ethyl acetate) to

give the pr@rEdRed-Béidosl-Riatbury)- édn@th)dhbﬁmﬂh;&ldxh—ﬂgtm%& ple@asd, 15 %)

as a white solid. 20 HRVS cal cd. For 027H23N % nlLz,= 461, 2076

Found: 461. 26esiingitaReebeaos pracgdurepSeepaciy Iy, £ eloA Pfﬁévct@ﬁ#h‘@%]ﬂk% 3H)

43(m2H)9%4>%8 432H) 5.6 (m 2H), 61(m1H) 7.5 (m 5H), 7.7 (m
7.9 (ml mple 6¢c) 1 5 MAR 2005 WD 02/ 22559 PCTJUSO 1 /23733 52

ol

A solution of the (2R, 4R)—3—benzoyl—Z-(tert—butyl)—4—methyl—1,3-oxazolidin-5—oné _
product of Example 6a (2.0g, 7.6 mmol) in THF (50 mL) was cooledto -78 °C. A
10 -78 °C solution of KHMDS (0.65g, 3.24 mmol) in THF (25 mL) was added

Example 6b)

; E

dropwise. After 30 min, a solution of the product of Example 1c (2.8 g, 8.6 mmol)
in THF (25 mL) was added. The reaction mixture was stixed at room temperature
for 1 h and quenched with saturated aqueous NaHCO;. The layers were separated
and the aqueous layer was extracted with EtOAc. The organic layers were

15 combined and washed with brine, dried with MgSQy, filtered and concentrated in
vacuo. The resulting orange oil was chromatographed on silica gel (9:1 then 4:1
hexanes / ethyl acetate) to give the protected title unsaturated alpha methyl L-lysine

(0.5g, 15 %) as a white solid.
20  HRMS calcd. For C27HygN,0s: m/z = 461.2076[M+H]. Found: 461.2043
"H NMR (400 MHz, CDCls, § ppm): 0.9 (s, 9H), 1.5 (s, 3H), 4.3 (m, 2H), 5.5 (m,

2H), 5.6 (m, 2H), 6.1 (m, 1H), 7.5 (m, 5H), 7.7 (m, 2H), 7.9 (m, 2H)

Example 6¢)



H2N, Me - 2 HOI H H2N CO 2 The product of Exanple 6b (0.5 g, 1
dissolved in 12N HCI (10 nL) and formc acid (5 rnL) and this rhwgam

heat ed v d2@hkasx for 12 h. The reaction 5 m xture was coelcag:don,2818
freezer for 3h and the solids were renoved by filtration. The residue was
washed with CH2Cl12 and Et CAc. The aqueous | ayer was concentrated in vacuo
and gave the title unsaturated al pha netByl L-lysine (0.26 g, 99 % as an
oil which was used without further purification. 10 1H NNNIR (300 MHz,
D20, 5 ppm: 1.4 (s, 3H}, 2.5 (dd, 1H), 2.6 (dd, 1H), 3.4 (d, 2H), 5.7 (r,
2H) Exanple 6) The product of Exanple 6¢c (OHA3 @ O0.56 mmol) was dissol ved
in HO (i nL) and 15 was brought to p;ﬁ,mh‘(gogm N NOH. Et hyl
acetimdate - HOJO (0.28 g, 2.2 mmol) was added in four portions over 1 h.
After Ih, the mxture was acidified to pH4 wth 10% HCl and was

DONEX. 50vKa-T300™ 0 bR ER BB Ao Liaa 1o Sneoietirabay s (Bamoams at ed

111 o product 5g a0 GIT i gl £ aGR, SAREHY RBoI ol @ 11

222.12185] Mfiﬁa]ure Eaﬂndoled 2&th]:2ﬂe&zéﬂ-fof\|% Bnd %Qo%&weﬁ&@moﬁe@bﬂﬁltrahoﬁ (s,
3H), 2.1 (s, 2.4 (dd % 8 (d H),56(m2H)25
Exanpl e 7 2%%@*@?@%?\’9@6@\1 szCH:ﬁJ @éf’@@%rﬁh%é‘]%@“ﬁ@if%‘ﬁﬁ% aci d,

di hydrochl or bg@en\lx\gte%%g(%gééo afdggvyﬁ% ﬂ@@ir?’s%tu?ate’%ﬁp%g%t y|T|L5®sme (0 I#%N CH3 H

99 %) as an o1l which was used without further purification.

10 'HNMR (300 MHz, D,0,8 ppm): 1.4 (s, 3H), 2.5 (dd, 1H), 2.6 (dd, 1H), 3.4 (d,
2H), 5.7 (m, 2H)

Example 6)

The product of Example 6¢ (0.13 g, 0.56 mmol) was dissolved in H,O (1 mL) and
15 was brought to pH 9 with 2.5 N NaOH. Ethyl acetimidate - HCI (0.28 g, 2.2 mmol)

was added in four portions over 1 h. After 1h, the mixture was acidified to pH 4

with 10% HCI and was concentrated in vacuo. The residue was and passed through

a water-washed DOWEX 50WX4-200 column (0.5 N NH,OH eluent). The residue

was concentrated in vacuo, acidified to pH 4 with 10 % HCI, and concentrated to

20  give the title product as an oil (40 mg).

HRMS calcd. For CoH;7N304: ni/z = 2?.2.1218 [M+Na]. Found: 222.1213
'H NMR (300 MHz, D,0, § ppm): 1.4 (s, 3H), 2.1 (s, 3H), 2.4 (dd, 1H), 2.6 (dd,
1H), 3.8 (d, 2H), 5.6 (m, 2H)
25
Example 7

2-amino-2-methyl-6-[(1-imineethyl)amino]-4-hexynoic acid, dihydrochloride



3C H Exanple 7a) 5 CO2H BocNH 2HCI CI The N-boc-I-am no- t Q005
was pr&gatEHFDdl | owi ng the procedure described in Tet ra#@%ﬁr E%?t‘j W

4263 (1930). Example 7b) 10 H3CYCO2Me PhN Ph Met hyl

N- (di phenyl net hyl ene) - L-al ani nate was pygepared by follow ng the procedure
described in J. Og. Chem, 47, 2663 (1982). 15 Exanple 7c) PhYPh N SocNH
H3C CO2Me Dry THE (1000nmL) was placed in a flask purged with argon and 60%
NaH dispersed in mneral oil (3404 g, 0.227 nol) was added. To this

m xture was added 20 the producf of Exanple 7b (30.7 g, 0.114 nol). The
reaction mxture was then Shgrﬂadﬂa%%de>§ﬁa 15Csfor 30 m n. Potassi um
iodide (4 g) and iodine (2 g) wert a d~emd i medi ately foll owed by the
addi tion of the product of Exanple 7a (23 g, 0.113 nol in 200 nL THF) in
30 man. The reaction nixture was then stirred at 55 Cuntil the starting
mat eri al dlsappear - 2 h). The reaction m xture was then 25 cooled to

roomtenper Exappley the sol vent was evaporated. Ethyl acetate (500 nL) 1
5 MAR 2005 WO 02/ 22559 PCT/ US0112S733
\/\CI

BocNH
5
The N-boc-1-amino-4-chlorobut-2-yne was prepared following the procedure
described in Tetrahedron Lett. 21, 4263 (1980).
Example 7b)
H3C._COoMe
Ph =N
Y
10 Ph

Methyl N-(diphenylmethylene)-L-alaninate was prepared by following the
procedure described in J. Org. Chem., 47,2663 (1982).

15  Example 7¢)
Ph._Ph

\ll/
o N
BOCNH\/E‘Q;(?<CC’2MB

Dry THF (1000mL) was placed in a flask purged with argon and 60% NaH
dispersed in mineral oil (9.04 g, 0.227 mol} was added. To this mixture was added
20  the product of Example 7b (30.7 g, 0.114 mol). The reaction mixture was then
stirred at 10 °C - 15°C for 30 min. Potassium iodide (4 g) and iodine (2 g) were
added and immediately followed by the addition of the product of Example 7a (23
g, 0.113 mol in 200 mL THF) in 30 min. The reaction mixture was then stirred at
55 °C until the starting material disappeared (~ 2 h). The reaction mixture was then

25 cooled to room temperature and the solvent was evaporated. Ethyl acetate (500 mL)



54 was added and the m xture was carefully washed with 2 X 200 m645 MAR 2005
dei oni zed water. The organic |ayer was dried over anhydrous M S

filtered qamobewaporated to give 44 g of crude product. Rgrhfdigaktgn by
chromat ography using 20% et hyl acetate in hexane afforded the title
protected unsaturated al pha-nmethyl lysine (28 g, 57%. 5 Anal.Calcd for
H30N2O4 and 0.5 ethylacetate: C,70.42; B4 7.14; N, 5.91. Found: C, 70.95;
H 7.73; N, 6.09 IR (Neat, ? max, cni): 2981, 1714, 1631 'H NlvIR (CDC13,
8 ppm: 1.28 (s, 9H), 1.4 (s, 3H), 2.65-2.76(m 2H), 3.15 (s, 3H), 10 3.7

53 b, 07 eRied uhl el whscBorh Lacidlt M IR S0P iR atef - 29

128. 43, 128. Bk org2dc 6er A0 dHE] 0B QnBRdrodS™3D,, agsd aMtdYaper£38 1dSGe
purity: 261.95 C_ 15 Exanple 7d) NH2  HON H3C OQ2Me * 2HCI The product of
Exanpl e 7c (%68 §f code BrBloge Bunfisation by shipaetography Llan:@ %Q%@thﬂycet@e iand

1sount) and TRe A eded e B EREk AP kel Se BT D ek 2 RapToal -

Concentragtion afforded -9 g (100% vyield) of the deprotected unsaturated
al pha- methyl |ysine ester 7d as white foany solid. 25 Anal.Calcd for
CsH14N202 comaiGualady for QaHHNOannd 0.518hHe@tater, 35088; HH/.168; 8635.9N, Foufd22;

. 29.24. 7.38; N, 10.70: O, 29.77 'H NVR (D20, S
pprr) 1.56 (Q%%f@%oﬁ dt, 2H). 3.75(s, 2H), 3.79 (s, 3H) '3C
N 11 R (D20, 2, A3y 892308, 57.08 61.90, 79.57, 82.43,
173.92 Mass (%g' Ayt 11’275l SRt Usor 25713 & MR 2005 55

"H NMR (CDCls, § ppm): 1.28 (s, 9H), 1.4 (s, 3H), 2.65-2.76(m, 2H), 3.15 (s, 3H),
10 3.7 (bs, 2H), 4.6 (bs, 111), 6.95-7.4 (m, 10H) |

PC NMR (CDCls, § ppm): 24.29, 28.33, 28.39, 33.24, 51.60, 53.55, 127.79,

127.97, 128.26, 128.36, 128.43, 128.54, 128.66, 130.05, 130.22, 132.39

Mass (M+1) =435

DSC purity: 261.95 °C
15

Example 7d)

= ik ZHC!
H2N\/H3(?<'002Me i

The product of Example 7¢ (16 g, 0.0368 mol) was dissolved in 1IN HCI (300 mL)
20  and stined at 25 °C for 2 h. The reaction mixture was washed with ether (2 x

150mlL) and the aqueous layer separated and decolorized with charcoal.

Concentration afforded ~9 g (100% yield) of the deprotected unsaturated alpha-

methyl lysine ester 7d as white foamy solid.

25  Anal.Caled for CgH14N20; containing 2.26 HCI and 1.19 H,O: C,35.06; H, 6.86; N,
10.22; (], 20.24. Found: C, 35.31; H, 7.38; N, 10.70; C], 29.77
"H NMR (D;0, & ppm): 1.56 (s, 3H), 2.8-3.0 (2 dt, 2H), 3.75(s, 2H), 3.79 (s, 3H)
13C NMR (D0, & ppm): 23.89, 29.81, 32.05, 57.08, 61.90, 79.57, 82.43, 173.92
Mass (M+1) =171



DSC purity: 114.22 C W = 206 nmabs 0.013 [a]z5 in net = MRS 2005
nm 5 EXAAPRE27E) NH H CJ N'2 3 HN H3C CO2Me The product E&’E&‘é‘r’rﬁ‘ﬁé‘am

(2.43 g, 0.01 nol) was dissolved in deionized water (25 nlL). A solution
of NaCOH (400 ng, 0.01 nol) in deionizedswater (25 nL) was 10 added at 25C
to bring the pHto -7.95 and stirring was continued another 10 m n.

Et hyl acetim date hydrochloride (988 ng, 0.008 npot) was added to the
reaction mxture with sinmultaneous adjustnent of the pHto - 8.5 by

addi ng | N NdTHC purity: 141438 Con mixture was stirred at pH 8 to 8.5 for 3 h

follow ng a IN HCl was added to the reaction m xture
(4.1 pH). Tﬁivsg}{% aﬁkgog aporated at 15 50 Cto afford a yellow crude
hygr oscopi c rjra LleHaflold= 03 90VamI el d) - Purification was carried out on
the G |son chrdmat ography systemusing 0.1% AcOH CH3CNI H2..O. Anal . Cal cd
for CIOHL7N302 containing 2.25 HCl and 1.7 H2G C, 37.08; H, 7.05; 20 N,
12.97; d, 24.63. Found: C, 37.01; H, 6.79; N, 12.76; C, 24.87 1R (Neat,
X max, crh 1)Example 7e)569, 1747, 1681 1631 'H NI\/R(D20 5 ppm: 1.52 (s,
3H),212(s 3H), 274296(2dt ,375(s 3.95 (t, 2H) 13C
NVR (D20, 5 ppn') 23.89, 29.81, 0 79 57, 82.43, 173.92
25 Mass (M+l) = 212 Exanple 7) Th prb’é‘ desCB@é}ere 7e (100 ngy, 0.0005
nol) was dissolved in SN HO (20 tnL) and stirred for 10 h at reflux. The
reaction m xture was cooled to room1 5 MAR 2005 WD 02/ 225. 59 PCT/ USO

1/28733 56 The product of Example 7d (2.43 g, 0.01 mol) was dissolved in deionized water

(25 mL). A solution of NaOH (400 mg, 0.01 mol) in deionized water (25 mL) was

10 added at 25°C to bring the pH to ~7.95 and stirring was continued another 10 min.
Ethylacetimidate hydrochloride (988 mg, 0. 008 mo!l} was added to the reaction
mixture with simultaneous adjustment of the pH to ~ 8.5 by adding IN NaOH. The
reaction mixture was stirred at pH 8 to 8.5 for 3 h following acetimidate addition.
1N HCl was added to the reaction mixture (4.1 pH). The solvent was evaporated at

15 50 °C to afford a yellow crude hygroscopic residue (4 g, >100% yield). Purification
was carried out on the Gilson chromatography system using 0.1% |

AcOH/CH;CN/H0.

Anal.Calcd for C;pH;7N30; containing 2.25 HCl and 1.7 H;0: C, 37.08; H, 7.05;
20 N, 1297, Cl, 24.63. Found: C,37.01;H,6.79; N, 12.76; Cl, 24.87

IR (Neat, A max, cm’): 2953, 2569, 1747, 1681, 1631

"H NMR (D20, § ppm): 1.52 (s, 3H), 2.12 (s, 3H), 2.74-2.96 (2 dt, 2H), 3.75 (s,

3H), 3.95 (t, 2H)

3¢ NMR (D0, § ppm): 23.89, 29.81, 32.05, 57.08, 61.90, 79.57, 82.43, 173.92
25  Mass (M+1) =212

Example 7)
The product of Example 7¢ (100 mg, 0.0005 mol) was dissolved in 8N HCI (20

L) and stirred for 10 h at reflux. The reaction mixture was cooled to room



tenperature and the ag. HO was evaporated on rotavap. The residug yMAR 2005
di ssolved in deionized water (1QrL) and water and reconcentrated under
vacuum wo @ff2esod the title product as a yell ow gl assy sddmhsoaiazost
gquantitative yield (88 ing). 5 Anal.Calcd for CLHLS5N3Q2 containing 2.4 HC
and 1.8 H2O C, 34.08; H, 6.67; N, 13.25; C, 26.83. Found: C, 34.32; H,
6.75; N, 13.63; C, 26.47 IR (Neat, X, nme®, cm1): 1738, 1677, 1628, 1587
"H NVR (D20, 6 ppm: 1.6 (s, 3H), 2.24 (s, 3H), 2.8-3.0 (2 dt, 2H), 4.1

(s, 2H 13C NWR (D20, 5 ppm): 21.22,24.10,29-88, 34.58, 50.04, 80.99,

128. 39, 165-t%ﬁf§'€%€? _!n%(?[h?:%ﬂllvﬁ@q \h(zl\sméqf%go:rat\]:g gj} Fﬁ@% eﬂﬁ: residue was d%fgolved

(2) -2-am no- 2- m noet hyl") am no Xenol ¢ acl

di hydr ochl orihdeiohizdd GHigeH3GniN) @02 hter agdiekonddifxedipkier $acd0m(tS.afford the

E) - 2-am no- 2-net hyl - 6-[ (| -i m noet hy][%%rri noj - 4- hexenoi ¢ aci d,

di hydr ochl ortitePrfitrqtizna gellow ghasey solid3g almonmMantiREveryialdpB8 ngzd) \ v O
02122559 57 PC i US111i21f7. J 5 MAR 2005 The potassium salt of

3-nmet hyl -1, 2, 4- oxadi azol - 5(4H) - one was prepared as previously described

g(/a?r/grzsgg?iﬁnal.@-alcﬁf&)ﬁ'g}ﬁst dbnta@ﬂhé@.@@ﬁamﬂi@@z&@%ﬂ%; H, @.6(7:}&@4) -
13.25; Cl, 26.83. Found: C, 3432 H,6.75; N, 13.63;Cl, 26.47
IR (Neat, A max, cm™): 1738, 1677, 1628, 1587
"HNMR (D;0, 8 ppm): 1.6 (s, 3H), 2.24 (s, 3H), 2.8-3.0 (2 dt, 2H), 4.1 (s, 2
C NMR (D,0, § ppm): 21.22, 24.10, 29.88, 34.58, 80.04, 80.99, 128.39, 16S.07,
10 176.13
Mass (M+1) = 198

Example 8
{Z)-2-amino-2-methyl-6-[(1-iminoethyl)aminol-4-hexenoic acid,

15 dihydrochloride

H HaN  CHg
N

\lf - COzH

- 2HCI

Example 9

20 (S, E)-2-amino-2-methyl-6-[{1-iminoethyl)amino]-4-hexenoic acid,

dihydrochloride

NH HaN, CHa

/\/\/4 - 2HCI
ch/u\” # COzH

25 Example 9a)



o ON\ ,N~~Br Y CH3 10 A 1L flask was charged with o] 5 MAR 2065
t rans- Wa9HRE¥dmo- 2- but ene (50 g, 0.23 nol) and acetont-:l-)C(TéS%ﬁZS']’rﬁ“_')j.j IjI'he
het er ocycl e product of Exanple 9a (16 g, 0.12 nol) was added, followed by
tetra-n-butyl anmmoni um bromde (3.9 g, £ 012 nol, 0.1 equiv). The
reaction m xture was stirred at rt for IS h, diluted wwth brine and
extracted wwth EtQAc. The organic extract was washed with brine, dried
over MgSH, filtered and 15 concentrat edd' n vacuo to give a yellow

sem -sol i d residue. Methylene chloride,was added and solid product was
removed by filtration. The filtrate m@s opgentrated and the residue was
treated with hot hexanes to dissolve P“qé unreacted di bronobutene. The
hexanes | ayer was decanted and the resuwi,ing oil was chronatographed on
silica, eluting with 7:3 hexanes/Et QAc. The title product (14.2 20 g, 50
% was isolated in the formof a yellowoil. IH_NNIR (300 MHz, CDC13, 8

ppm 2.2 (s,3H . 3.9 3 A 8oy D701 55(Te1i-Bho wad pleparBd @s (dt, 1H) 25
Exanpl e 9¢) T_Lhe;‘gq\‘/ﬁﬁ‘%é%‘\’/%%}%ésggﬁpé%?c%(zggss 58 H3CYO2Me N O O
To a slurry of: Disky adseAb&EbyRIchydebeist €/, By Foklelvo Chite. Adte, 883)y 833:-48, 5
mml ) in CIEIZCIZ (400 m.) was added triethylan- ine (16.2 nL, 116.4 nrnol)
f ol | owedsby (B3648. di chl or obenzal dehyde (19.07 g, 109 mmvl) and MgS™4 (20

g). The slurry was 5 stirred at roomtenperature for IS hours and
filtered- The filtrate was washed with water (250 nL) and brine (250 nli),

dried (NgSO@m@lqge@Yﬁpor ated to give 27.65 g

O
o~

Ny NS,

10 A 1L flask was charged with trans-1,4-dibromo-2-butene (50 g, ©.23 mol) and
acetone (500 mL). The heterocycle product of Example 9a (16 g, 0.12 mol) was
added, followed by tetra-n—butyl ammonium bromide (3.9 g, 0.012 mol, 0.1 equiv).
The reaction mixture was stirred at 1t for 18 h, diluted with brine and extracted with
EtOAc. The organic extract was washed with brine, dried over MgSOy, filtered and

15  concentrated in vacuo to give a yellow semi-solid residue. Methylene chlonde was
added and solid product was removed by filtration. The filtrate was concentrated
and the residue was treated with hot hexanes to dissolve the unreacted
dibromobutene. The hexanes layer was decanted and the resulting oil was
chromatographed on silica, eluting with 7:3 hexanes/EtOAc. The title product (14.2

20 g,50 %) was isolated in the form of a yellow oil.

'Y NMR (300 MHz, CDCls, § ppm) 2.2 (s, 3H), 3.9 (d, 2H), 4.2 (4, 2H), 5.7 (dt,
1H), 5.9 (dt, 1H) '

25 Example 9¢)



(97 %9 of the desired imne as an oil. "H NWR (300 MHz, C5D6, 5 pqnﬁ:MAR4m05
(d, 3H, 3.32 (s, 3H, 3.81 (g, 1H, 6.82 (d, 1o 1H), 7.18 (dd, 1H), 7.53
(d, 1H)won:B85%s, |IH) Exanple 9d) The (1S, 2S)-(+) Cu(ll yrCfuSal/egvighira
phase transfer catalyst was prepared 15 follow ng the procedure described
in Inorganic Chem stry 1996, 35, 387. Exanple 9e) H2N M@ > CO2M= Nv N O
O In a N2-flushed, oven dried glassmaréﬁ sodi um net hoxide (7.3g, 134
mmol) was 20 suspended in dry toluene (300 nlL.). The chiral phase
transfer catal yst product of Exanple 9d (800 ng, 1.9 mmol, 5% based on
irnine) was added foll owed by a solutﬁ@u%mﬂjua:he product of Exanple 9c
(10g, 38.5 rnrnol) in dry toluene (50 m.). A wo f2r22559 59 PCT/USQ ;
28,315 MAR 2005 solution of the product Exanple 9b (10g, 42.9 mmol) in
50 nmL of toluene was added and the reaktion was stirred at room
tenperature for 18 h. The reaction m re was then filtered through a
pad of Celite to renove NaBr and the C yst. The toluene | ayer was
treated with 200 nzL of 6N HCO for 40 mynutes. The |ayers 5 were

separated, the toluene | ayer was washed with 200 nL of 6N HC and the

conbi ned aqueaslureyells.lneleeine orecled estar kdiroehlemdud 6. 5B 1@ Singuelhias

diluted wt 0 of .wate nd brought .t Lth s at ed agueous
k003, The. 3t Rl ¥ flieBnam e g b S bared ety Pt rac o

was brought dﬁ&;lcﬁﬂbenzamh%ér']\@@.oﬁgtﬂo@%xﬁgl)%& M%'gé}“&o(ég?{%rhe thﬁgv%éﬁrt h

Na, S04, filtered and concentrated in vacuo to To giV e tit ee base
as a |ight grigethaordonf Empergurce5084 S hGirs emhfitieredp e Gilirate wakiwaghed@ithm

(Chi ral Pak ev[%’tej(gsg (])‘D{Segil Ef\isne:(Zé(g) Irn%!’ dr%(c)i (Kr/}gréorbl g%d g\?‘a\{)%raafecp troogcil\lfjé: ;[’_7.65 g

(97 %) of the desired imine as an oil.

"H NMR (300 MHz, C¢Ds, § ppm): 1.40 (d, 3H), 3.32 (s, 3H), 3.81 (g, 1H), 6.82 (d,
10 1H),7.18 (dd, 18), 7.53 (d, 1H), 7.58 (s, 1D

Example 9d)

The (15, 28)-(+) Cu(ID)CsSalen chiral phase transfer catalyst was prepared
15  following the procedure described in Inorganic Chemistry 1996, 35, 387.

Example 9¢)

Me
g HoN. Me
N/ANWCOZME
o
(9]

In a N,-flushed, oven dried glassware, sodium methoxide (7.3g, 134 mmol) was

20 suspended in dry toluene (300 mL). The chiral phase transfer catalyst product of
Example 9d (800 mg, 1.9 mmol, 5% based on imine) was added followed by a
solution off the product of Example 9¢ (10g, 38.5 mumol) in dry toluene (50 mL). A



having a ratio of 47:1 (SR. (St,=12.2 mn, Rt,=16.5irin). - 5NMR§ 2005
(300 Mo o6RGE8, S ppm): 1.4 (s, 3H), 2.2 (s, 311), 3.7 RCI/USRSE 2 (d,

15 2H), 5.6 (m 2H) Exanple 90 (2S)-hydroxy(phenyl)ethanoic acid salt of
Met hyl (2S, 4E) - 2- am no- 2- et hyl - 6- (3-n;

et hyl - 5- 0x0- 1, 2, 4- oxadi azol - 4(SH) -yl ) h¥-4-enoate 20 Me HON, Me OH 1 Me
CON14 ZcoH2 %O To a solution of the product of Exanple 9e (2.51g,
9.54 mmol) in MeOH (40 nL.) was added (S)-(+)-mandelic acid (1.5g, 9.84

mol ). The sampbg otk H0GebE Erhegle 9n(Mgodb® amdolhesSt mdrofrtelieysvas | i zed

from MIBE-MeOH (4:1) to give the title 25 product_a I te powder
(2. 659, 66%pddéchamshtie agacapihyyapptizecHiTPR WBPHUANT f@eﬁﬁﬁa}ﬁél{e%&o“m: 30

hexanes: iPrQH, 30 min run howed a r.ati-Q::in. .t | b8 A @EYStRf 99: 1
(SR (S e oo Hikeed BREEE sheUr uldgudfoly Kool fosaiaye
PCT/USQL/ Zsﬁgﬁﬂjeﬁb@ (300, MHzith CEB R, ofE5p PIOI forlibm{imstes3he 12yes ( s,
3H), 2.6 (m , 3.8°(s, 3H), 4.2 (d, 2H), 5.6 (m 2@ 7.2 (m 3H), 7.6
(d, 2H s  were separated, the toluene layer was washed with 200 mL of 6N HCl and the

combined aqueous layers were concentrated in vacuo. The residue was diluted with

100 ml of water and brought to pH 7 with saturated aqueous K;COs. The solids

were filtered off over a pad of Celite and the filtrate was brought to pi 9. This was

extracted with EtOAc (6X), dried with Na,S0,, filtered and concentrated in vacuo

10 to give the title free base as a light green oil (5.77 g, 39%). Chromatography on a

chiral column (ChiralPak AD, 70:30 hexanes : iPrOH, 30 min run) gave a product

having a ratio of 47:1 (§:R). (S t=12.2 min, R t=16.5 min).

Il NMR (300 MHz, CDCls, 8 ppm): 1.4 (s, 3H), 2.2 (s, 3H), 3.7 (s, 3H), 4.2 (d,
15 2H), 5.6 (m, 2H)

Example 9f)

(25)-hydroxy(phenyl)ethanoic acid salt of Methyl (25,4E)-2-amino-2-methyl-6-
(3-methyl-5-0x0-1,2,4-0xadiazol-4(5H)-yl) hex-4-enoate

20
Me H2N’., Me QH
{’k /\M =
N7 N COoMe

To a solution of the product of Example 9e (2.51g, 9.84 mmol) in MeOH (40 mL)
was added (S)-(+)-mandelic acid (1.5g, 9.34 mmol). The sample was concentrated
in vacuo and was then recrystallized from MTBE-MeOH (4:1) to give the title

25  product as a white powder (2.65 g, 66%). Chromatography on a chiral column
(ChiralPak AD, 70:30 hexanes: iPrOH, 30 min run) showed a ratio in the title
product of 99:1 (S:R). (S t=12.2 min, R t=16.5 min).



FIRMS cal cd. For C10H19N302: mfz = 214.1550 [ M+H . Found: 214. 15251 ﬁ/eMﬁR 2005
Exanpl e 99) (2S)-hydroxy(phenyl)ethanoic acid, formc acid salt of thyl
(S, E)-gcammasd 2- net hyl - 6-[ (1-i m noet hyl ) am no] - 4- hexeneatras®H:sDH M e
[IHN, rr CO2H HCO2ZH M~ xNC Me Oa H 2 10 A 500 nL flask was charged
with Lindlar catalyst (217 nmg, 5 weight % 5% Pd on CaCO3, poisoned with
Pb), MeOH (80 nL), and formc acid (2 nfl 5 equiv.). A slurry of the
product of Exanple 9f (4.34g, 10.7 nrnol) in MeOH (20 nm.) was added and
the reaction m xture was heated at 60 C. After 4h, an additional 30 ng of
Li ndl ar cat agystrbo el cpaobds - [t e 2dd &6 I ARf b

m xture was 15 sl upgrbi ed wth Celi ?é?@fi Isl{é?%%ian%gcgﬁ%é?n??g’te ’iBhSO(\}écuo to
give the titiAm, 4Bt(dr 2H), 5.6l HING.24s, aHY 1.6 gy ) whi ch was used wit hout
further purific tia?n (1:97g<) El erent al anal yses Cal cd for C19H29N307 with
1.3 1p0: G HSMPcalyd For GO mie= 2adado ¥ +Fhp Fpundi 2I4155 N, 9. 29 20
1H NWR (300 MHz, D20, 6 ppm: 1.4 (s, 3H, 2.1 (s, 311), 2.5 (m 211), 3.7
(s, 3H, 3.8 (d, 2H, 4.9 (s, 1H), 5.6 (m 2H), 7.3 (m 5H), 8.2 (s, 2H
HRVG cal gd. @imple®dh ON302: mfz = 214. 1550 [ M+H]. Found: 214.1544

(2S)-hydroxy(phenylethanoic acid, formic acid salt of Methyl (S, E)-2-amino-

2-methyl-6-[(1-iminoethyDamino]-4-hexenoate

NH o
L “CogH  HCOH
Me” "N = COsMe (j\ 2 2

10 A 500 mL flask was charged with Lindlar catalyst (217 mg, 5 weight %, 5% Pd on
CaCOs3, poisoned with Pb), MeOH (80 ml.), and formic acid (2 mL, 5 equiv.). A
slurry of the product of Example 9f (4.34g, 10.7 mmol) in MeOH (20 mL.) was
added and the reaction mixture was heated at 60 °C. After 4h, an additional 30 mg
of Lindlar catalyst and formic acid (200 uL) were added. The reaction mixture was

15 slurmnied with Celite, filtered and concentrated in vacuo to give the title material

existing as a yellow oil which was used without further punification (97%).

Elemental analyses Calcd for CyoHyoN30O5 with 1.3 H,0: C, 52.48; H, 7.32; N,
9.66. Found: C,52.71; H, 7.01; N, 9.29

20 "HNMR (300 MHz, D20, § ppm): 1.4 (s, 3H), 2.1 (s, 3H), 2.5 (m, 2H), 3.7 (s, 3H),
3.8 (d, 2H), 4.9 (s, 1H), 5.6 (m, 2H), 7.3 (m, 5H), 8.2 (s, 2H)
HRMS calcd. For C;oH;9N3O2: m/z = 214.1550 [M-+H]. Found: 214.1544

Example 9h)
25



Exanple 9h) 25 M H2Z N, M@ OH NJ N~ v v~C0 2e O OUCQoHV\D?\%ﬁ%S?U%
PCT/ [ 1S00/0287881 5 MAR 2005 61 A dry, N2-flushed flask wWeSI/EdHI§ed

NaOwe (71.7g, mmol, 1.3 cool) and dry toluene (2L). Catalyst product of
Exanpl e 9d (5.88g, 15 mmnol) was added, . followed by a solution of product

of Exanple 9c¢ (100g, 0.38 noi) in 200 nflof toluene. A solution of the
brom de product of Exanple 9b (100p, 0.43 nol) in 200 5 nL of tol uene was
added dropwi se. The reaction was quenched by diluting it with toluene and

gl aci al HOAG Wi g-fldBed BRGREN Al dhafreWas hTRAONRI (Ted gatnud, 113 nAflY &1d drgtirring
for 15 mn at roomtenperature, the reaction mxture was filtered and the

cake was wastlaenaf2h. CotalysherodFtteoffBxNampde 8d\(2.88gi 1umewhwendded and was

stirred for 1 h. The |layers vveres r at th

washed wi t h feilevedrhpa selutian 8bpedyct ﬁg Wé&%g‘é n@éggh(ﬂfﬁ'm@éﬁflggt ed in
vacua. The residue [ 2l nm@del ic
aci d was add@y® n?—b‘f\%ﬁjtuﬁgp?ﬁ%e :%Bde"br?y&gtt ﬁgtﬁ?ﬁé’%{e fﬂ’*ﬁ%@dmgs adO(JZII?el(l‘:I1 t he
sol ution 5Wa%n£%9hﬁdeﬁe0wdsqﬁﬂhd enpenial Ihe reatidnstmigadnihrdtiyailutiegzerith
overnight. The title product precipitate was collected and vvashed W th
col d nmet hyl tolete bud glaciet HOAC(WBlols tenpmygturecromanErahty ook £ chir al

| Ch | Pak. Al 0 h i P 1. titl
broduct o GAPEE [ 18 T oY Syt i Teq Bl PRyt B HABRE B T 1 €
mn). "H NM2k€ 300 wWMshes WMHGS T@l@ﬂ?lnatév@s(cﬁlutew’@'mh 2.0 a(nS,waBlsbn;re& 6 (m
oH), 3.8 (s, “3H), 4.2 (d, 2H), 7.2 (m 3H)

HRVG cal cd. feeit hcmmmwererﬁezamiegmd ﬂssg?t{emmyer wgwasﬂe@mtm‘(s‘z@ @@Srrpl e

90 NH H2N~ '\éequegus %ers wereAflz\(l)nllbmec? and concentrated in vacuo. The residue was

dissolved in 120 mL of MeOH and (S)-(+)-mandelic acid was added. Hot methyl
tert-butyl ether (450 mL) was added, the solution was cooled to room temperature
and stored in the freezer overnight. The title product precipitate was collected and
washed with cold methyl tert-butyl ether (43.94¢g, 28%). Chromatography on a

15  chiral column (ChiralPak AD, 70:30 hexanes: iPrOH, 30 min run) showed the title

product to exist in a ratio of 99:1 (S:R). (S t=12.2 min, R t,=16.5 min).

'"H NMR (300 MHz, CDs0OD, § ppm): 1.5 (s, 3H), 2.2 (s, 3H), 2.6 (m, 2H), 3.8 (s,
3H), 4.2 (d, 2H), 5.6 (m, 2H), 7.2 (m, 3H), 7.6 (d, 2H)
20 HRMS caled. For CoHwsN305: m/z = 214.1550 [M+H]. Found: 214.1525

Example 9i)
)']‘\H HaN, Me 2 HCl
Me H’\/\/(cozwm

A sample of the product of Example 9h (36.8 g, 90 mmol) was dissolved in water
(370 mL), brought to pH 9 with saturated aqueous K,CO; and extracted with
CH,Cl,. The organic extract was concentrated in vacuo to give the free base. This

residue was dissolved in a mixture of 1-butanol (184 mL), gtacial acetic acid (148



H 25 A sanple of the product of Exanple 9h (36.8 g, 90 nmmol) was di $sﬁaMARd2[]05
in water (370 nL), brought to pH 9 with saturated aqueous K2CO3 and
extractag jtizy CH2CLl2. The organi ¢ extract was concentr atedsuig/8suo to
give the free base. This residue was dissolved in a m xture of 1-butanol
(184 m.), glacial acetic acid (148 1 5 MAR 2005 NV O 12/22559

PCT/ US01128733 62 nlL) and water (184 ni$Z Zinc dust (37g, 0.57 nol) was

added as the reaction mxture was stirred vigorously and heated to 50 C
overnight. The solution was filtered through Celite and the filter cake

was washed iyt i LAt e n water
(250 nl) anm% (-rfgﬁnb) d?ct (ﬁ’ewgﬁﬁ'%ggzgﬁ?% to&idSEd\?\ndS? ﬁgte\é%dat ed
aqueous NaHEBureNgs satad vigsrowels ahd Ihege@h SMUAC bhemfghk t Th eolutisrowght to pH
2 wth 6N HC1 before it was concentrated in vacuo to give the title

mat eri al . ﬁltmuduthmugbéblxie\ﬂnﬂzthe Bhter cae piswyw ashedywity MePfl, Thedfilrate ‘Biﬁ) 2 5

2 3.7 6
51y, 6.2 (sogpimsishediv e Gl tse Mg G sy, wihe pRlbapleouna:
214. 1544 Execn@kﬁm%)ami\atsaq%le%u@f\raﬁ@prmuutfdms@ﬂ@éfea@n@me(fﬁgateZO 4
nrnol) was dissolved in 15-HA (100 nL) and was refluxed for 3h. The

sol uti on wabraghcentt atvath 61§ H/Céldwﬁomeot wen amceigatedimacacital givethahtlevas
purified on a Doywex 50WK4-200 H formion exchange resin. The resin (1209)
was washed W¥H350 HCL fol | owed by H2Oto bring to pH 6. The conpound
was applied in water. The resin was washed successively with 0, 1.7, 3.3,
5 6.6 and 8.3% HCI. The product started to elute at 20 5% HCI. The

fractions vvémumo@ed,maﬂd)@r&m} aI ecqs i3PDY2AAUS D), QiSven, B, 3.7t(,8H),
product as the di-HCl salt (4. /g El ement al anal yses Cal cd for
COH17N302 \Aﬁt&u(dz"’li)ﬁd(?arw)(ﬁ&(mz@{)d g8. 94), 2 (s, 2H1; "IN, 15.14, O,

23, Fatnfs st oy bt g A 3114 (500 i

Example 9)

A sample of the product from Example 9g (Sg, 20.4 mmol) was dissolved in 6N
15 HCI (100 mL) and was refluxed for 3h. The solution was concentrated in vacuo to

give the amino acid, which was purified on a Dowex 50WX4-200 H form ion

exchange resin. The resin (120g) was washed with 25% HC] followed by H,O to

bring to pH 6. The compound was applied in water. The resin was washed

successively with 0, 1.7, 3.3, 5, 6.6 and §.3% HCI. The product started to elute at
20 5% HCL. The fractions were pooled, and concentrated in vacuo to give the title

product as the di-HCl salt (4.3 g, 84%).

Elemental analyses Calcd for CoH7N30; with 2.1 HCl and 0.1 H;O: C, 38.94; H,
7.01; N, 15.14, C], 26.82. Found: C,38.68; H, 7.17; N, 14.74,Cl], 27.28

25 'HNMR (300 MHz, D-O, & ppm): 1.5 (s, 3H), 2.1 (s, 3H), 2.5 (dd, 1H), 2.6 (dd,
1H), 5.6 (m, 2H)
HRMS calcd. For CoH N30, m/z = 200.1394 [M+H]. Found: 200.1371
[cd]25 in HaO: +17.3 at 365



1H), 5.6 (m 2H) HRMS cal cd. For C9HL7N302: m z = 200. 1394 WI—% FlnénM.AR 2005
200. 1370 0pA}BS in H20: +17.3 at 365 30 WD 02/ 22559 63 FPE/KHYB6Y5

PCT/ USQOLI 28733 Exanpl e 10

(2S, 4E) - 2- am no- 2- net hyl - 6- ( 3- net hyl - 5- 8%0' 1, 2, 4- oxadi azol - 4(51-f)-yl)

hex-4- enoic acid hydrochl oride H2N, Me N CO2H - HC1 O5 A sanple of

the product from Exanple 9e (0.5g, 1.23 mmol) was dissolved in 3N HC1 (50
m.) and was refluxed for 4h. The solution was concentrated in vacuo to

gi ve the anmfxangdedd which was purified on a Dowex 50WK4-200 H formion to

h in The resin (10 hed_with, 100, ni | o0f 2506 HC
Fol l'oned by CHUE) Brompmasa B R DI Es LAk AP YESO BBt ed 1 n

water, follq : ter. The resin was washed successively with
1.7, 3.3, 5,e\n,\§".é§t%§dng?‘8r@}<}8j . The product started to elute at 5% HCl.

The fractions were pool ed, andMeoncentijgtegd,in vacuo to give the title

product as the di-HC salt (26}\ @\}8@(1% El enepfjal anal yses Cal cd for
Ci oH15N304 with 1.1 HCO and OB MO~ ¢ 741992 H  5.94; N, 14.47, d,

13.43. Found: C, 41.41; H, 6. Qﬁ'ﬁ N, 14.88, d, 13.14 '"H NWR (300 mMHz, D20,
Sppm: 1.4 (s, 3H), 2.1 (s, 39 2.5 (ddd, 2H), 4.1 (d, 2H), 5.5-5.6 (m
2H) 20 HRVE cal cd. For O GH 9N3Ca: znlz = 214.1550 [MrH . Found: 214.1544
Fﬁ?gg; f}2£L ]r;e'gngimgﬂgzc;fﬁeagggag{%o(n% %Z-xlgl-mr:%g éé) E(Oy% g,eit.?.%arrr]lhlgl)dggsl cligsolved in 3N
HCI (50 mL) and was refluxed for 4h. The solution was concentrated in vacuo to
give the amino acid, which was purified on a Dowex S0WX4-200 H form 10n
10 exchange resin. The resin (10g) was washed with 100 mL of 25% HC1 followed by
300 mL of H.O to bring to pH 6. The compound was applied in water, followed by
50 mL of water. The resin was washed successively with 1.7,3.3, 5, 6.6 and 8.3%
HCL. The product started to elute at 5% HCI. The fractions were pooled, and
concentrated in vacuo to give the title product as the di-HCl salt (264 mg, 88%).
13
Elemental analyses Calcd for CioH;sN3O4 with 1.1 HCl and 0.5 H,O: C, 41.37; H,
5.94; N, 14.47, Cl1, 13.43. Found: C,41.41;H,6.14; N, 14.88,C], 13.14
TH NMR (300 MHz, D,0,  ppm): 1.4 (s, 3H), 2.1 (s, 3H), 2.5 (ddd, 2H), 4.1 (d,
2H), 5.5-5.6 (m, 2H)
20 HRMS calcd. For C;oH9N301: m/z = 214.1550 [M+H]. Found: 214.1544

Example 11
(28, 5E )-2—amni0-6{[(1Z-N-hydroxyl)ethanimidoyl]amino}-?.-methyl hex-4-
enoic acid
25
LOH
N HoN, Me



enoic acid 25 N OH Il i2N; M M H CO2H 1 5 MAR 2005 WD 02/225591 5 MAR 2005
PCTi US01128733 64 A sanple of the product from Exanple 9e (1.Qg, 2-46

nmol ) Wa® Ke8everted to the free-base by applying it to ECD3aMK2EOW X4- 200
Hformand eluting with 5% HCI. The eluent was concentrated in vacua to
give a residue that was dissolved in Z.g N NaCOH (4 nL, 9.84 mmol, 4
equiv) and 4 nL of H2O. After 4h, the s fution was 5 concentrated and the
title product precipitated fromcold H20 (0.215g). El enental anal yses

Cal cd for COHL7N303 with 5 NaCl: C, 21.30; H, 3.38; N, 8.28, d, 33.93
Found: C. 2@\ 8@iplé&iof Ble%ﬁoddklt fr@m?Exalﬁble %’114@ H6NMBO()40.Q ddrizertd0, thB ppr’r):
13 (s, 3H), 1.8 (s, r% d2H) to 5.4 (m 1H), 6 (m
|H) FIRVB célleér?asqﬂwam&mgmw @W%‘« 50"2’2@ GhH fprmapd eh@uﬁmtm‘@ Ii@,154
Novel 1nt igﬁﬁeﬁ ?w%lé)é:/?e;lrlgf:ﬁ&aggéEn‘ggé&g%)ﬁ@gﬁggfllélmdueth”?& {disSVRPY ndgl\f)f the

pr esent

2- (1, 3-di OX‘P&*a@}?E iy 9rsa- r&'ﬂbl AU and4¥h). BE PRON0RAE& Ao the solution was
2-[ (2E) - 4- chl or obut - 2-enyl | - 111-1 soi ndol e- 1, 3(211) - di one 30

-[(2E) - &-i odmﬁaum@den;lItlje—tiLtldrprs»ducnq:md:capmaté}f(ﬁbm aldHeOK0Z1MBR 2005 WO
| 212255d) PCT/ USI } 1/ 23733 65 5 et hyl
4E) - 2, 6- bi s(1, 3-di oxo-1, 3-di hydr o- 2Hi soi ndol - 2-yl ) - 2- net hyl hex- 4- enoat e

CO2Me  3C  Elemental analyses Caled for CoHj7N;05 with 5 NaCl: C, 21.30; H, 3.38; N, 8.28,
Cl,33.93 Found: C,20.30; H, 3.26; N, 7.70, Cl, 33.46
'H NMR (400 MHz, D,0, 8 ppm): 1.3 (s, 31D, 1.8 (s, 3H), 2.4 (m, 2H), 3.7 (d, 2H),
10 5.4 (m, 1H), 5.6 (m, 1H)
HRMS caled. For CoH;7N303: m/z = 216.1343 [M+H). Found: 216.1354

2
t
(

Novel Intermediates

Novel intermediates useful in making compounds of the present

15  invention include:

20 methyl 2-(1,3-dioxo-1,3-dithydro-2H-isoindol-2-yl)propancate

25  2-[(2E)-4-chlorobut-2-enyl]-1H-1soindole-1,3(2H)-dione

O

@iN%CI

0

7

30 2-[(2E)-4-iodobut-2-enyl]- 1 H-iscindole-1,3(2H)-dione



to (4E)-2,6-di anino-2-nethyl hex-4-enoic acid, dihydrochloride /~H3%MARR 2005
HNv COzH - 2HO z , 15 2-

(( 3E) - 3¢ (28;#R) - 3- henzoyl - 2-tert - but yl - 4- met hyl - 5- oxo- PCINHRHEZHP di n- 4-

yl ] pent-3-enyl } -1H i soindole-1,3 (2H)-dione 20

(2R 4E) - 2, 7- di am no- 2- net hyl hept -4-enoi%% acid, dihydrochloride 25 H3C /NH2

- 2HC1 H2N~v \ CO2H NVO 112/22-5-59 66 5 1 5 MAR 2005 PCT/ USOL/ 28733 2- {
(3E)-5-[ (2R, 4S)-3-benzoyl -2-tert-butyl -4-nethyl -5-0xo-1, 3-oxazol i di n-4-

yl ] pent-3-enyl } -1Hi soindol e-1, 3(2H)-di one 10 (2S,

4E) - 2, 7- di ammi no- 2- et hyl hept - 4- enoi ¢ aci d, di hydrochloride 'H3C "; NHZ

HzN- CO2H - 2 HCI 15 20 25 net hyl 0

2-am no-6-[ (tert-butoxycarbonyl) ai e 2< hy{ hex- 4-ynoat e conpound wth
(1- phenyl vi nyl ) benzene (1:1) PhY h_ N BGCNH H3C CcO2Me

(0]

’

ethyl (4E)-2,6-bis(1,3-dioxo-1,3-dihydro-2H-isoindol-2-y1)-2-methylhex-4-enoate

[

CO,Me

8]
W
N N
0 o .

10

(4E)-2,6-diamino-2-methylhex-4-enoic acid, dihydrochloride
HsC, MNHo
HoN S ahat,

15
2-{(3E)-5-((25,4R)-3-benzoyl-2-tert-butyl-4-methyl-5-ox0-1,3-oxazolidin-4-
yl]pent-3-enyl}-1H-isoindole-1,3(2H)-dione

O
@‘iﬁwﬁo

20 )

(2R 4E)-2,7-diamino-2-methylhept-4-enoic acid, dihydrochloride

25

ch," NHa2

/\/\/( - 2HC
HaoN = COgH .

3



met hyl 2, 6-di am no- 2- net hyl hex- 4-ynoat e, di hydrochl oride NH2 H2N ~H3C
CO2Me - 2HCI 30 net hyl 15 MAR 2005
2- am now©rizebimni zrri doyl am no) - 2- net hyl hex- 4-ynoat e \ VOp¢2hR8p58367 NH2
H2N-11 H3C CO2Me - 2HCI 5 10 Potassiumsalt of

3-nmet hyl -1, 2, 4- oxadi azol - 5(4H) - one PCTI USQJ/ 2H73g 5 MAR 2005

4-[ (2E) - 4- br onobut - 2-enyl ] - 3- et hyl - 1, 2,668- oxadi azol -5(4H)-one O r N/N, Br
H3C 15 20 25 nethyl N (2, 6-dichl orobenzylidene)al aninate H3CYCO2Me net hyl
(4E) - 2- am no- 2-nmet h yl - 6- (3- et hyl - 5- oxo-1, 2, 4- oxadi azol - 4(5H) -yl ) hex- 4-
enoate 0 O ffH3CNH2 NYNCO2Me | 1 5 MAR 2005 WD 02/22559 PCT/ USO U 28733

2-{(3E)-5-[(2R, 45)-3-benzoyl-2-tert-butyl-4-methyl-5-oxo0-1,3-oxazolidin-4-
vllpent-3-enyl}-1H-isoindole-1,3(2H)-dione

5
O
@%{W}‘{?O
o .8z~ N_©

10 (2§, 4E)-2,7-diamino-2-methylhept-4-enoic acid, dihydrochloride

HaC, NH,
PN - 2 HCH
N~ COzH .

¥

15

methyl 2-amino-6-[(tert-butox ycarbonyljamino]-2-methylhex-4-ynoate compound

with (1-phenylvinyl)benzene (1:1)
20

Ph Ph
Y
£
BOCNH\/H;;C?<002M9 .

methyl 2,6-diamino-2-methylhex-4-ynoate, dihydrochloride

25 :
2 NH2 HC)
HZN\/H;;(?<CO;3M9 = :

30

methyl 2-amino-6-(ethanimidoylamino)-2-methylhex-4-ynoate



68 5 (2S)-hydroxy(phenyl)ethanoic acid salt of nethyl
(2S, 4E)WR-1a1338- 2- net hyl - 6- (3- met hyl - 5- oxo- |, 2, 4- ox pctiusmizssd 3 MAR 2005
adi azol -4(5H) -yl ) hex-4-enoate QH H3C~ NHZ CO2H M CQ 2 e | ; and 10

methyl (S, E)-2-am no-2-nethyl-6-[(I-i I\;é.lnoet hyl ) am no] - 4- hexenoat e,

di hydrochloride 15 NH ,NH2 AN v v CO2 2HCI Biolocj, Data Sonme or all

of the follow ng assays are used to denonstrate the nitric oxide 20

synt hase inhibitory activity of the invention's conpounds as well as
denonstrate the useful pharnacol ogl PHepertjes. Citrulline Assay for
Nitric Oxide Synthase Nitric dkNde Sygt haogy actl vity can be neasured
by nonitoring the 25 conversion of L-[2,3-3H-argi nine to L-[2, 3-3H]
citrulline (Bredt and Snyder, Proc. Natl. Acad. Sci. U S A, 87, 682-685,
1990 and Moore et al, J. Med. Chem, 39, 669-672, 1996). Hurran induci bl e
NOS (hi NOS), human endot helial constitutive \\!10 02122-5-59 69 1 5 MAR

(Zﬁgchg)CTgtJ tolgasg ﬁ%%?g *d’ me{h@??%)}xaadlazopgm n%ur onal constitutive NOS
5

8]
o~

Mo N- K+

HiC

10
4-[(2E)-4-bromobut-2-enyl]-3-methyl-1,2,4-oxadiazol-5(4H)-one
0
o
\ N\/\/\Br
HsC :
15
methyl N-(2,6-dichlorobenzylidene)alaninate
HsC.__.COMe
Y
N
ral
Cl\é/CI
20
methyl (4E)-2-amino-2-methyl-6-(3-methyl-5-ox0-1,2,4-0x adiazol-4(SH)-yl)hex-4-
enoate
25

_‘( HaC_ MHo
T /\/\'/\/\COQMe



from RNA extracted from human ti ssue. The cDNA for human i nduci bI ﬁ? 2005
(hiNCS) is isolated froma A cDNA library nade from RNA extracted

colon sampl/esfyom a patient with ulcerative colitis. Theccrm%msrrsshunan
endothelial 5 constitutive NOS (hecNOS) is isolated froma A cDNA |ibrary
made from RNA extracted from human unbilical vein endothelial cells
(HUVEC) and the cDNA for human neur onal®8constitutive NOS (hncNOS) is
isolated froma A cDNA library made from RNA extracted from human

cerebel l um obtained froma cadaver. The reconbinant enzynes are expressed
in Sf9 insect cells using a baculovirus vector 10 (Rodi et al, in The
Biology of Nitric Oxide. Pt. 4: Enzvnol ow Bi ochem st and | rnnmunol ogys
Moncada, S., Feelisch, M, Busse, R, 1-Eggs, E., Eds.; Portland Press
Ltd-: London, 1995; pp 447-450). Enzyne activity is isolated from sol uble
cell extracts and partially purified by DEAE- Sepharose chromat ography. To
nmeasure NOS activity, 10 AL of enzyne is added to 40 L of 50 MM Tris (pH
7.6) in the 15 presence or absence of test conpounds and the reaction
initiated by the addition of .L of a reaction m xture contai ni ng

50rruM Tri s I T 0 v
Cad 2, 2 A|((mf§’}%8%“%@@4 ‘g‘jt”F 2 ;éd%g .fif%%"*é?? QSQ%T mﬁﬁ%oﬁ?'#hﬁ ”
L- ar gi ni ne anethglrHorg-12, @opﬁxam‘l 4(5H)-21)Bex-8-chbatar gi ni ne. The fi nal

concentration of L-arginine in the assay is 30 AM 20 For hecNOS or
hncNOS, calmodulin is included at a final concerftation of 40-100 nM

Fol | owi ng i ncubati on at 3¢e«(f or "530 LHigt es, agiion is term nated by
addition of 400 1,L of anrgusyensi topay t in, 3 parts buffer) of
Dowex 50W X-8 cation exchange resin (sodiumform in a stop buffer

contai ning 10 mM EGTA, 100 nM HEPES, pH 5.5 and | nM®citrulline. After
mxing the resinis allowed to 25 settle and L-[2,3-3H -C trulline
formation is determ ned by counting aliquots of the supernatant with a
liquid scintillation counter. 1C50 values can be determ ned by testing
each conmound at several concentrations. Results are reported in Table I
as the I Csa values of conpounds for hi NOS, hecNOS and hncNOS. TABLE | 30
WD 02/ 22559 70

methyl (§, E)-2-amino-2-methyl-6-[{1-iminoethyl}amino]-4-hexenoate,

dihydrochloride
15

/lr\Jl\H /\/\>iNH2
= CoMe - 2HC

N
H

Biological Data

Some or all of the following assays are used to demonstrate the nitric oxide
20  synthase inhibitory activity of the invention’s compounds as well as demonstrate the

useful pharmacological properties.

Citrulline Assay for Nitric Oxide Synthase

Nitric oxide synthase (INOS) activity can be measured by monitoring the
25  conversion of L-[2,3-°H]- -arginine to L-[2, 3—3H]-citruIIine (Bredt and Snyder, Proc.
Natl. Acad. Sci. U.S.A., 87, 682-685, 1990 and Moore et al, J. Med. Chem., 39,
669-672, 1996). Human inducible NOS (hiNOS), human endothelial constitutive




1 5 MAR 2005 PCT/1; SO /2S733 Exanpl el CS 181 NunberhiNCﬁEggﬁgﬁpQg MAR 2005
Exanpl eV9228289. 9 Exanpl e 61.4185.8 Exanple 5 10 74 31 anpl € 7168645 | n
Vivo Assay Rats can be treated with an intraperitoneal injection of 1-12.5
mgl kg of 5 endotoxin (LPS) to induce syghem c expression of inducible
nitric oxide synthase, resulting in markedly el evated plasma
nitrite/nitrate levels. Conpounds are admnistered orally 0.5-1 hours
prior to LPS administration and plaspa nitrite/nitrate |evels

L1

re

det enni ned SVOS(hesN@H) dihgappsur@d) ¢ansitrays 1P @‘}‘Pél‘orséé{fletaghégﬁleﬂe used
to show that_th mnistratiqn of th LEr | knhi bitors
decreases t ﬁ?’?m&iieﬁ{}ﬁ%%iﬁgnﬁ]uﬁ%nttg ﬁ%‘ﬁ%tdw gygfg?ﬁ%m&gﬁégﬁl@o?ndi cat or

of the prodyaiheisefoiitbd fibh PXLBA NEKESHdY freRdRN AXxiactEDEO Y AL bl
(my/ kg) forqHﬁl%gElls?ioon ofr t he LPS-induced inér ease in plasna

nitrite/ nitrsatgpld fuelspaicet whiowwerative Taliise Tie dBNAABL M @USthediat or

o al Ty ufl conBHBIaNGS WETSHS) Bisriaes et ke hgh 2o B P Blian o'

fmallc) extracted from human umbilical vein endothelial cells (HUVEC) and the cDNA for
human neuronal constitutive NOS (hncNOS) is isolated from a A cDNA library
made from RNA extracted from human cerebellum obtained from a cadaver. The
recombinant enzymes are expressed in Sf9 insect cells using a baculovirus vector

10 (Rodi et al, in The Biology of Nitric Oxide. Pt. 4: Enzymology. Biochemistry and

Immunology; Moncada, S., Feslisch, M., Busse, R., Higgs, E., Eds.; Portland Press
Ltd.: London, 1995; pp 447-450). Enzyme activity is isolated from soluble cell
extracts and partially purified by DEAE-Sepharose chromatography. To measure
NOS activity, 10 L of enzyme is added to 40 uL of 50 mM Tris (pH 7.6) in the

15 presence or absence of test compounds and the reaction initiated by the addition of
50 pL of a reaction mixture containing 50mM Tris (pH 7.6), 2.0 mg/mL bovine
serum albumin, 2.0 mM DTT, 4.0 mM CaClz, 20 uM FAD, 100 uM
tetrahydrobiopterin, 0.4 mM NADPH and 60 pM L-arginine containing 0.9 uCi of
L- [2,3-3H]-axginine. The final concentration of L-arginine in the assay is 30 pM.

20 For hecNOS or hncNOS, calmodulin is included at a final concentration of 40-100
nM. Following incubation at 37°C for 15 minutes, the reaction is terminated by
addition of 400 pL of a suspension (1 part resin, 3 parts buffer) of Dowex 50W X-8
cation exchange resin (sodium form) in a stop buffer containing 10 mM EGTA, 100
mM HEPES, pH 5.5 and 1 mM L-citrulline. After mixing the resin is allowed to

25  settle and La[2,3-3H]—Citrulline formation is determined by counting aliquots of the
supernatant with a liquid scintillation counter. 1Csp values can be determined by
testing cach compound at several concentrations. Results are reported in Table I as

the ICs, values of compounds for hiNOS, hecNOS and hncNOS.
TABLE 1

30



<3 0.2 20 Raw Cell Nitrite Assay 1 5 MAR 20D5 WD (I 2/22559 PCT/ US léfh‘?ﬁi 05
71 RAW 264.7 cells can be plated to confluency on a 96-well tissu A g
pl at e gwowa.onserni ght (17h) in the presence of LPS to inggeesiNxsA row of
3-6 wells can be left untreated and serve as controls for subtraction of
nonspeci fic background. The nedia can be renoved fromeach well and the
cells washed twice 5 with Kreb-Ringers-Hépes (25 nM pH 7.4) with 2 ng/ni

gl ucose. The cells are then placed on ice and incubated with 50 uL of
buffer containing L-arginine (30 AM T/- inhibitors for I h. The assay can

be initiatgd by Jarng{ b{ge grate to 37yp ,E!Eg@ water bath for 1.
Production|of nitirite by I ntriacettotrar 11 J T J tine.| To
term nate tjhe celll ul Bgn@ssay,| HiINOP! at e| dcN@S | s ChmeNOSPl a¢ed on 1ce {lo
and the nitlrite-qontaining byffer renoved and analyzed Tor nitrite using a
previously | publ ilsh&damipleok egcent 2Z&et er jri natd%n for ni%t%ite|(T. P. M sko
et al, Analpp+eabh——Brechenstry—244—11—16,—3993—Huran—<cart+lage
expl ant asgay 15 |Bo aﬁp&%s are rinsed|tw with DuPBeccos Phosphat e
Buf f ered Sgrime (G R —gnd ORge Wi h joeccd s Mgdi figdEagtes ]
Medi um (G QcoBRL) ;ﬁggﬁgﬁged i nt gﬁa petri i4sh Wit h ;\)‘ﬁenol red free
M ni num Esgenti al| Mgstamigld MEM)  ( GgbcoBRL) . ggarti | age 4as cyt into s I
expl ants of} apprgxi mately 15-45 ng in weight andf{one or twg explants per
wel | are pliaced ijnto either 96 or 48 we|l culturej20 platesw th 200-500
p. L of cul turermedtaper—wett—The—cuttture—rnedra s—etther—a—custom
nodi fi cati on of M ninmum Essential Mediun(Eagle) with Earle's salts

(G bcoBRL) prepared without L-Arginine, without L-d utam ne and wi thout
phenol red or a custom nodification of serum ess Neunman and Ty-tell

(G bcoBRL) Im¥avauhsgvepared without L-arginine, wthout insulin, wthout
ascorbic acid, 2% withqut L-glutam ne and V\,itho_ut%?phegol red. Both are

suppl ement ed bef or&s € IR WOl 2R M PR PR HRICE 125 M.l ut ani ne,
1X HL- 1 supR|&8BEh (LPS) to induce systemic expression of inducible nitric oxide synthase,

H

resulting in markedly elevated plasma nitrite/nitrate levels. Compounds are
administered orally 0.5-1 hours prior to LPS administration and plasma
nitrite/nitrate levels are determined 5 hours following LPS administration. The
results can be used to show that the administration of the nitric oxide isynthase

10 inhibitors decreases the rise in plasma nitrite/nitrate levels, a reliable indicator of
the production of nitric oxide induced by endotoxin. ED350 values (mg/kg) for
inhibition of the LPS-induced increase in plasma nitrite/nitrate levels are shown in

Table 1.

15
TABLE I
EDsq’s for Examples determined in endotoxin-treated rats

All compounds administered orally unless otherwise noted.

Example No. EDs (mo/kg)
Example 1 <3
Example 6 0.2

20  Raw Cell Nitrite Assay




(Bi oWhi ttaker), 50 ng/m ascorbic acid (Sigm) and 150 pg/m reconbbnMAR 2005
human FL-lei (RD Systens) to induce nitric oxide synthase. Conpounds are
then added/22r910 p L aliquots and the explants incubat eHCHUSST2T3M th 5%
CO 2 for 18- 30 24 hours. 1 5 MAR 2005 WD 02/ 22559 PCT/ SOL1/28733 72 The
day ol d supernatant is then discarded and replaced with fresh culture

medi a contai ni ng reconbi nant human L7113 and conpound and i ncubated for
anot her 20- 24 hours. This supernatant is analyzed for nitrite with a
Quoronetric assay (Msko et al, Anal. Biochem, 214, 11-16, 1993). Al
sanpl es are doner AW QgRACUIM i Gdticeplatdd tnadnflnehdt @ 86nisiloisuvacdngal tured in
media in the absence of reconbinant human |L-1P. | CSO_val ues (Table II1)
are det er nipiad gfovwnppdrotght Highd inethp eraserre of AESHPindIeeIOS nAtioM of HPoduct i on

t six different trati f inhibitor. TABLE |ll. Ex No. |
CL v Exanbrs G20.05 16k Anfsr 60 s Prseprarelt s HBERTISN 5P HH pependent

| nhibition S alaHAE e85 ftdrBadeRandedihel 2Nk Mabkhenwade human
NOS isoforn@%ug&eﬁ%ﬁﬁgﬁ gn of the corlrpo?md W th tr?e enz;}me at 337 Cin

t he presenceitpKrthRiddersHepas (25 neMepdyin vags2amngiohploneset sTherreHe gre
L-arginine, for tines ranging from. Q-60 ! es. AlLi.quots (10 are
renoved at @en plpcedan gEEn G“Crﬁbﬁ'iﬁflé‘ég‘a?%“[* ghﬁ:;fgqrgpg}a&nlgggéﬁg&@%&bi trulline
assay enzymp, g eaction ni oty eTRORNE) Bk thithhteddy whllniabehdbine @nde e fi nal
L- ar gi ni ne”E%‘ﬁ.can b% P{(;gn%%?EBE %E%S%a I n1a1 avoI Jrre of Tooﬂ’ L. The reaction
is allowed {ho: REREBRH f6i0Th. IBrotiidlishes nittite3y iGtracedlul iMOSatvdlbdlnea 0
addi tion of a suspension of Dowex 50W X-8 cation exchaq)ge resin _as
descri bed with time. To terminate the cellular assay, the plate of cells can be placed on ice

10 and the nitrite-containing buffer removed and analyzed for nitrite using a previously

published fluorescent determination for nitrite (T. P. Misko et al, Analytical

Biochemistry, 214, 11-16, 1993).

Human cartilage explant assay

15  Bone picces are rinsed twice with Dulbecco’s Phosphate Buffered Saline
(GibcoBRL) and once with Dulbecco’s Modified Eagles Medium (GibcoBRL) and
placed into a petri dish with phenol red free Minimum Essential Medium (MEM)
(GibcoBRL). Cartilage was cut into small explants of approximately 15-45 mg in
weight and one or two explants per well are placed into either 96 or 48 well culture

20  plates with 200-500 uL of culture media per well. The culture media was either a
custom modification of Minimum Essential Medium(Eagle) with Earle’s salts
(GibcoBRL) prepared without L-Arginine, without L-Glutamine and without phenol
red or a custom modification of serumless Neuman and Tytell (GibcoBRL)
medium prepared without L-arginine, without insulin, without ascorbic acid,

25  without L-glutamine and without phenol red. Both are supplemented before use
with 100 ¢M L-Arginine (Sigma), 2 mM L-glutamine, 1X HI -1 supplement
(BioWhittaker), 50 mg/ml ascorbic acid (Sigma) and 150 pg/ml recombinant
human IL-18 (RD Systems) to induce nitric oxide synthase. Compounds are then
added in 10 pL aliquots and the explants incubated at 37° C with 5% CO; for 18-

30 24 hours.



above for the citrulline NOS assay. The % i nhibition of NOS activ‘gyMﬁs 4m5
inhibitor is taken as the per cent inhibition in activity conpared to
controlw%r]éégrm%g prei ncubated for the sanme tine in the abggpg)pisrss

i nhi bitor. Tinme-dependent inhibition can be denonstrated as an increase
in inhibition with increasing 25 preincubation tine. 1 5 MAR 2005 73 5
CLAIMS What is clained is: 1. A conpoundof Formula I: H H3C N 10 NH I or
a pharmaceutically acceptable salt thereof, wherein: RL is selected from
t he group consisting of hydrogen, halo, and C1-C5 alkyl, 15 said Cl-C5

al kyl optio I bst i . \ | I | ppal |y
substi t ut edqﬁ%/ d%%éﬂosﬁlb%{rdéﬁﬁlgIl?%e;lp%gﬁrggds%{dgrgélé%ecfgg&ﬁ[%ﬁ%8%%38%%?3%5i sting
of hydrogencoftainthg @BEmbhakEhuhdViL-1p s ebridodsd aatikydubarii fonaldiver 20-
substituted by halo or al koxy, said al koxy optionally substituted by one
or nore hal 84 hang. AhiRSpemaGht @5 amdlkaad, for aite taCvitTB fhiokgmetmgtassaydMigko
substituted by halo_or alk , i kQxy optionally substituted by one
or "mor e hal 6t oAt BB b1t S RRseR e kot RBRRa h e ne. 7

| somer. 25 3 fhGIFARARL BE cGh@eMi?meBaNiRIEE 2 endesoﬁeéq?ﬁxsiﬁgufr{u%{(he
group consi sting of hydrogen, halo, and C1-C5 al kyl, said Cl-C5 alkyl
optional |y suligt i€t ethesyThde dloare dktcoxined Sain phitdagxtre pepeninhibityon of

substituted by one or nore ha}o; . R
nitrite production at six ditferent concentrations of inhibitor.

TABLE I11
Example No. 1Cso [uM _
Example 1 0.5
Example 6 0.5
Example 5 1.8

10

Assay for Time Dependent Inhibition

Compounds are evaluated for time dependent inhibition of human NOS isoforms
by pre'incubation of the compound with the enzyme at 37° C in the presence of the
15  citrulline enzyme assay components, minus L-arginine, for times ranging from 0-60
minutes. Aliquots (10 uL) are removed at 0, 10,21 and 60 minutes and
immediately added to a citrulline assay enzyme reaction mixture containing L-[2,3-
H)-arginine and a final L-arginine concentration of 30 uM in a final volume of 100
pL. The reaction is allowed to proceed for 15 minutes at 37° C and terminated by
20  addition of a suspension of Dowex 50W X-8 cation exchange resin as descnibed
above for the citrulline NOS assay. The % inhibition of NOS activity by an
inhibitor is taken as the per cent inhibition in activity compared to control enzyme
preincubated for the same time in the absence of inhibitor. Time-dependent
inhibition can be demonstrated as an increase in inhibition with increasing

25  preincubation time.



30 R2 is selected fromthe group consisting of hydrogen, halo and|G-MER 2005
al kyl, said C1-C5 al kyl optionally ggbstituted by halo or al koxy, said

al koxy optionally substituted by one or nore halo; and 1 5 MAR 2005 74 R3
is C1-C5 alkyl, said Cl-C5 al kyl optionally substituted by hal o or al koxy.
4. The compdsl of claim 3 wherein: RL is selected fromthe group

consi sting of hydrogen, halo, and C1-C3 alkyl; 5 R2 is selected fromthe
group CORPh4itid OFinefd iBydr ogen, halo and C1-C3 alkyl; and R3 is C1-C5

al kyl, said Cl1-C5 al kyl optionally substituted by halo or al koxy. 5. The
conmpoynd of claim3 wherein: 10 Rl is selected fromthe group consisting
of hydrogen, halo, and Cl1-C5 alkyl; said CL-C5 alkyl optionally
substituted by hal o or al koxy, said al koxy optionally substituted by one
or nore hal o; 1R2 i sAsehpetfdof FRfiuldie group consisting of hydrogen, halo
and C1-C5 alkyl; and 15 R3 is CE-C5 al kyl, said C1-C5 al kyl optionally
substituted by fluorine or al koxy. 6. The conpound of claim3 wherein: Rl
is selected fromthe group consisting of hydrogen, halo, and Cl-C3 al kyl ;
R2 is selected fromthe group consisting of hydrogen, halo and Cl-C3

al kyl; 20 and R3 is Cl1-C3 al kyl optionallg2sgbstNgited by fluorine. 7.

The conpound of cl aim3 wherejn: is selectey fAomthe group consisting
of hydrogen, halo, agg-Cl-C3 §l kyl; is s ected fromthe group
consi sting of hydrogeﬁ, an -C3 al kW~ an (§§ﬁgs Cl-C3 al kyl . 8.
The compound of claim3 wherein: 30 R is hydrogen; is selected from
the group consisting of h (iI{rogen, hal o and Cl1-C3 al kyl;
10
I

or a pharmaceutically acceptable salt thereof, wherein:

R' is selected from the group consisting of hydrogen, halo, and C,-Cs alkyl,
15 said C,-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;
R? is selected from the group consisting of hydrogen, halo, and C,-Cs alkyl,
said C,-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo; and
20 R? is C;-Cs alkyl, said C,-Cs alkyl optionally substituted by halo or alkoxy,

said alkoxy optionally substituted by one or more halo.
2, The compound of claim 1 wherein the compound is the Z isomer.

25
3. The compound of claim 2 wherein:
R' is selected from the group consisting of hydrogen, halo, and C;-Cs alkyl,
said C;-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;

30 R’ is selected from the group consisting of hydrogen, halo and C,-Cs alkyl,
said C;-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy

optionally substituted by one or more halo; and



and R3 is C1-C3 al kyl. 15 MAR 2005 75 9. The conpound of claim8 ghﬁ
e

Rl is hydrogen; R2 is selected fromtfge group consisting of hydro

hal o;

i s hydrogen; :
fluorine; andR’RSCI-€;@lkyG3ail KYCs alkfl chlionalliesub iRl v Hafo & Ak

and

R3 is Cl1-C3 al kyl.

5 10. The conpound of claim 9 wherein:

"AAR 2005
R

R2 is selected fromthe group consisting of hydrogen and

&y10 wherei n:

Rl is hydrogen; R2 is selected fromthe group consisting of hygfogen and

fluori

ne; and R3 is nethyl.

15 12. The conpound of claim 11 wherein: R

i's hydrogen; 2 isT@f%ﬂﬁﬁﬁ%d@fHai 'éreﬂft hyl. 20 13. The conpound of
I'stnydr I's

claim 11l wherein:

ogen,

14. The conpo®ids sdlectddrfrom3herproupiconsisting of hydegex, halo, and C,-C; alkyl;

5

10

15

20

25

30

and

R? is selected from the group consisting of hydrogen, halo and C;-C; alkyl;
and
R’ is C1-Cs alkyl, said C;-Cs alkyl optionally substituted by halo or alkoxy.

5. The compound of claim 3 wherein:

R' is selected from the group consisting of hydrogen, halo, and C,-C;s alkyl;
said C,-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;

R? is selected from the group consisting of hydrogen, halo and C-Cs alkyl;
and

R’ is C,-C; alkyl, said C;-Cs alkyl optionally substituted by fluorine or alkoxy.

6. The compound of claim 3 wherein:

R! is selected from the group consisting of hydrogen, halo, and C,-Cs alkyl;
R’ is selected from the group consisting of hydrogen, halo and C,-C; alkyl;
and

R? is C;-Cs alkyl optionally substituted by fluorine.

7. The compound of claim 3 wherein:

R! is selected from the group consisting of hydrogen, halo, and C;-C; alkyl;
R? is selected from the group consisting of hydrogen, halo and C;-Cy alkyl,
and

R’ is C,-C; alkyl,
8. The compound of claim 3 wherein:
R! is hydrogen;

R? is selected from the group consisting of hydrogen, halo and C;-C; alkyl;

R’ is C1-C; alkyl.

|l uorine; and R3 is nethyl. 25



R2 is selected fromthe group consisting of hydrogen, halo and C1-1(? MAR Fguglj
al kyl; 30 and R3 is C1-C3 al kyl. 15. 5khe conpound of claim 14 wherefn:

is halo; 76 R2 is halo; and R3 is Cl1-C3 alkyl. 16. The conpound of claim
15 wherein: 5 R is fluorine; R2is fluorine; and R3 is nethyl. 17. The

conpound of clgai m lAThh@iiotind oftflafih 8 whefdintori ne; R2 is selected fromthe
group consisting of hydrogen and C1-C3 alkyl; and R3 is nmethyl. 18. The

conpound of clRaitwhydrog#ierein: 15 R is fluorine; R2 is hydrogen; and R3
hydrogen:  and ™ ot SHERHHT bbb Boicint S aen 8 Bt s wher ei | R
i s hydrogen; R2ii€ -galkyl; and R3 is methyl. 30 21. The conpound of claim
3 vvhegei n. R is methyl; R2 is nethyl; and
10. The compound of ¢laim 9 wherein:
R! is hydrogen;
R? is selected from the group consisting of hydrogen and fluorine; and
R? is C-C; alkyl.
10
11. The compound of claim 10 wherein:
R' is hydrogen;
R? is selected from the group consisting of hydrogen and fluorine; and
R® is methyl.
15
12. The compound of claim 11 wherein:
R'is hydrogen,;
R? is hydrogen; and
R? is methyl.
20
13. The compound of claim 11 wherein:
R'is hydrogen;
R’ is fluorine; and
R®is methyl.
25

14. The compound of claim 3 wherein:

R! is halo;

R? is selected from the group consisting of hydrogen, halo and C;-C; alkyl;
30 and

R’ is C;-C; alkyl.

15. The compound of claim 14 wherein:
R' is halo;



R3 is nmnethyl. 1 5 MAR 2005 1 5 MAR 2005 77 22. The conpound of cl a*i gnaﬁ 205
wherein: R is selected fromthe group consisting of hydrogen, hallo &R
Cl-C5 alkyl, said G-C5 alkyl optionally substituted by al koxy or one or
nore fluorine; R2 is selected fromthe group consisting of hydrogen, halo
and Cl-C5 al ky?isRalsgdd C1- C5 al kyl optionally substituted by al koxy or
one or nore flyorine, and R3 is nmethyl optionally substituted by one or
nore al koxy oR HaLoCszkyl.The conpound of claim 22 wherein: Rl is selected
fromthe group consisting of hydrogen and fluorine; 10 R2 is Cl-C3 al kyl
substituted by one or nore halo; and R3 is nethyl. 24. The conpound of
claim 23 wherdbn:  RhednippdfidgBelaind 55 BBedein: CH2F;, and R3 is methyl. 25.
The cgnpound ?{f,.céai m 22 wherein: R is CH2F, 20 R2 is hydrogen; and R3
is nefhyl. 26 The¥dHpound of claim?22 wherein: R is hydrogen; 25 R2 is
hydrogen; and p2f3nj&idet’dfiy 27 The conpound of claim 22 wherein: Rl is
hydrogen; 30 R2 is nmethoxynethyl; and R3 is nmethyl. 28. The conpound of
cl ai m 22 wher &ris methyl.

17. The compound of claim 14 wherein:

10 R! is fluorine;
R? is selected from the group consisting of hydrogen and C,-Cs alkyl; and
R’ is methyl.

18. The compound of claim 17 wherein:
15 R! is fluorine;

R is hydrogen; and

R?is methyl.

19, The compound of claim 3 wherein:
20 R' is methyl;

R? is hydrogen; and

R? is methyl.

25 20. The compound of claim 3 wherein:
R! is hydrogen;
R%is methyl; and
R? is methyl.

30 21. The compound of claim 3 wherein:
R' is methyl;
R? is methyl; and
R’ is methyl.



R is nmethoxynethyl; 78 R2 is hydrogen; and R3 is nethyl. 29. Theg § MAR 200%
conpound of claim 22 wherein: 5 R is hydrogen; R2 is hydrogen; and R3

i s nmethoxymethyl. 30. The conpound of claim1l wherein the conpound is the

E isoner. 10 31. The conpound of claim 30 wherein: R is selected fromthe

group consisti2ag of TheoagRind bAE1Rim 2Mthefeln:C5 al kyl, said CL-C5 al kyl
optional ly substituted by halo or al koxy, said al koxy optionally

substituted bR dheelestedisom thegroup eensigting of brdregens dalorandh GiHes akplup

consi sting of q8e . - .d Cl- | kyl optionally
substituted bﬁgﬁgﬁ8§8?KQF%§§$?E§%§%“§EE%&én&%ﬁf?§%§Pﬁ§m§%%§FF¥Uted by one
or nore hal o; RdridsdRRtédsfréih-tidbgralip ybnsissiap df BdroRerg kil andf -ONakyly
substituted by . r re .hal r.al koxy. 20 32. The coppound of claim
31 whér ei n: Rfaxﬁ'ﬁséa aé@é’&“??%& Stug@tljﬁeg@pj adleop¥ 08 PN OF BereHaTgetnd hal o,
and Cl1- G5 al kyis mevfobtiohaft? s@iskil j | [ d by halo or

al koxy, said al lésog?yﬁllyo% ioﬁa Isy Ssub%cgt)@%%te rﬁ%re%ﬁ%?& ro}#%lr%é hal o; 25 R2 is
selected fromthe group consisting of hydrogen, halo and Cl-C5 al kyl; and

R3 is Cl1-C5 al,kyl, id Cl-C5, al kyl tionally substituted by halo or
al koxy. 33. Tﬁg con‘é@‘fﬁ&n@f’u’&qﬁ‘ﬁ%ﬁggﬁbiﬁ%: 30 R is selected fromthe
group consi st iRigs @ilecitdfi 618 e gdap Bonsiiidlg 6 hidoddd M d fludiel 3 sel ected from

t he ?roup consi,sting of hydrogen, halo and Cl- al kyl; an
0 R” 15 C-C; alkyl substituted by one or more halo; and

R?is methyl.

24. The compound of claim 23 wherein:
R' is hydrogen;

15 R? is CH,F; and
R?is methyl.

25. The compound of claim 22 wherein:
R'is CHF;

20 R? is hydrogen; and
R’ is methyl.

26. The compound of claim 22 wherein:
R' is hydrogen;

25 R?is hydrogen; and
R’ is CH,F.

27. The compound of claim 22 wherein:
R' is hydrogen;

30 R?is methoxymethyl; and
R’ is methyl.

28. The compound of claim 22 wherein:

R! is methoxymethyl;



R3 is C1-C3 al kyl optionally substituted by fluorine. 1 5 MAR 200
MAR 2005 34. The conpound of claim 3kgwherein: R is selected fro
group consi sting of hydrogen, halo, and C-C3 alkyl; R2 is selec
t he group consisting of hydrogen, halo and Cl1-C3 aIkyI; and 5 R3
al kyl, said C&€G§h¢mﬁgéneﬂdionally substituted by fluorine or al koxy. 35.
The corrpound of, .claim 31 wherein: R is selected fromthe group c

of hydrogen,
consi sting of

i]i?all%meﬁ’fifél Cl-C3 alkyl; R2 is selected fromthe grou

1,5 AR 2005

ted from
is Cl-C5

onsi sting
p

hydrogen, halo and C-C3 alkyl; 10 and R3 is Cl1-C3 al kyl.

36. The conpound of claim 31 wherein: R is hydrogen; 15 R2 is s
fromthe grouﬁ%onsi”ﬁteiumglmimdhyﬂcl:l@mm whatein:and Cl - C3 al kyl ; and

Cl- C3_al kyl .
i's se?ected f
Cl-C3 al kyl.
is selected f
Cl-C3 al kyl.
is selected f
met hyl .

10

15

20

25

30

ﬁ The conpound of claim 36 wherein: R is hydr
ﬁ??ﬂ% foup consisting of hydrogen and hal o; and
3@,@ drdg; gedrpound of claim 37 wherein: R is hydr

el ected
R3 is
ogen; R2
R3 is
ogen; R2

r e group consisting of hydrogen and fluorine; and R3 is

lsmethvhﬂngﬂmbound of claim 38 wherein: R is hydr

ogen; R2

romthe group consisting of hydrogen and fluorine; and R3 is

30. The compound of claim 1 wherein the compound is the E isomer.

31. The compound of claim 30 wherein:

R' is selected from the group consisting of hydrogen, halo, and C;-Cs alkyl,
said C;-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;

R? is selected from the group consisting of hydrogen, halo and C;-Cs alkyl,
said C-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo; and

R? is C-Cs alkyl, said C,-Cs alkyl optionally substituted by one or more halo

or alkoxy.

32.  The compound of claim 31 wherein:

R'is selected from the group consisting of hydrogen, halo, and C,-Cs alkyl;
said C,-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;

R? is selected from the group consisting of hydrogen, halo and C;-Cs alkyl,
and

R? is C;-Cs alkyl, said C,-Cs alkyl optionally substituted by halo or alkoxy.

33. The compound of claim 31 wherein:

R' is selected from the group consisting of hydrogen, halo, and C,-C; alkyl;
R’ is selected from the group consisting of hydrogen, halo and C;-C; alkyl;
and

R? is C-C; alkyl optionally substituted by fluorine.



1 5 MAR 2005 80 40. The conpound of claim 39 wherein: R is hydrigiwﬁnﬂs
is hydrogen; and R3 is nmethyl. 5 4149The conpound of claim 39 whérei'f

R is hydrogen; R2 is fluorine; and R3 is nmethyl. 10 42. The conpound of
claim31l wherein: R is halo; R2 is selected fromthe group consisting of

hydrogen, hal g4and OrheG@nigdoklid of &lagn 3L&hBein:s C - C3 al kyl . 43. The
conmpound of clgim42 wherein: R is halo; 20 R2 is halo;, and R3 is C-C3
al kyl . 44. Th& dbsehestashirem the egonp sonsigtiaseif hydrogen, ihglos prdEi-ha alkys R2 |s

fluorine; and 1 %Haﬁ

fluorine; I%R{;Ssé é;cé {;%Ah? é%ﬁgﬁ%lﬁﬁg%?ﬂg %%?’TL’% ﬂd@lhyﬁﬁkglén and
Cl-C3 al kyI and R3 is nmethyl. 46. The corrpound of claim45 wherein: R
is fl i ne; ) . . )

'S g orine, R? is C,-Cs alkyl, said C;-Cs alkyl optionally substituted by fluorine or alkoxy.

35. The compound of claim 31 wherein:

R! is selected from the group consisting of hydrogen, halo, and C,-C; alkyl;

R? is selected from the group consisting of hydrogen, halo and C,-C; alkyl;
10 and

R® is C;-C; atkyl.

36. The compound of claim 31 wherein:
R'is hydrogen;
15 R? is selected from the group consisting of hydrogen, halo and C;-C; alkyl;
and
R’ is C;-C; alkyl.

20 37. The compound of claim 36 wherein:
R! is hydrogen;
R? is selected from the group consisting of hydrogen and halo; and
R? is C,-C; alkyl.

25 38. The compound of claim 37 wherein:
R' is hydrogen;
R’ is selected from the group consisting of hydrogen and fluorine; and
R’ is C-C; alkyl.

30 39. The compound of claim 38 wherein:
R! is hydrogen;
R? is selected from the group consisting of hydrogen and fluorine; and

R? is methyl.



15 MAR 2005 81 R2 is hydrogen; and R3 is nethyl. 47. The corrpouEd:? qj%zgnlj
claim31 wherein: 5 R is nethyl; Rggi s hydrogen; and R3 is nethyl. .

The conpound of claim 31 wherein: 10 Rl is hydrogen; R2 is nethyl; and
R3 is nmethyl. 15 49. The conpound of claim31 wherein: R is nethyl; R2

is methyl; andd. R3 iFhe®nipound d0clafh 39 Wderepound of claim 30 wherein: R1
is selected frgmthe group consisting of hydrogen, halo and G -C5 al kyl,
said Cl-C5 al ByIis Byslrpgamal |y substituted by al koxy or one or nore fluorine;

R2 is sel ect egy2f: . up consisting of hydrogen, halo and Cl-C5

al kyl, said -lgcgyr%%’g%%ti onal Iy substituted by al koxy or one or nore

fluorine; andRﬁﬁsﬁ%Bth’yi; nmet hyl optionally substituted by al koxy or one or

nore hal o. 51. The conpound of claim50 wherein: RL is selected fromthe

group-consi sting of hydrogen and fluorine; R2 is Cl-C3 al kyl substituted

by one or norgihal o:TRGmRuRBof daliBi9Wherei2. The conpound of clai m 51
wherein: Rl iR%'h drogen; "'R2 is CHZF;, an 5 MAR 2005 82

is hydrogen;
R? is fluorine; and
R’ is methyl.
10
42, The compound of claim 31 wherein:
R' is halo;
R? is selected from the group consisting of hydrogen, halo and C,-C; alkyl;
and

15 R’ is C,-C; alkyl.

43. The compound of claim 42 wherein:
R' is halo;

20 R? is halo; and
R’ is C,-C; alkyl.

44.  The compound of claim 43 wherein:
R! is fluorine;
25 R’ is fluorine; and

R? is methyl.

45. The compound of claim 42 wherein:
R'is fluorine;

30 R? is selected from the group consisting of hydrogen and C,-C; alkyl; and
R?is methyl.

46. The compound of claim 45 wherein:

R! is fluorine;



R3 is methyl. 53. The conpound of claim50 wherein: R is GR2F;, 5 IgZRMiAﬁ 7005
hydrogen; and R3 is nmethyl. 54. The ggonpound of claim50 wherein: s
hydrogen; 10 R2 is hydrogen; and R3 is CH2F. 55. The conpound of claim 50
wherein: R is hydrogen; 15 R2 is nethoxymethyl; and R3 is nethyl. 56.
The conpound ®F ishpirsgdapdierein: R is methoxymethyl; 20 R2 i s hydrogen;
and R3 is nmethyl. 57. The conpound of claim50 wherein: R is hydrogen;
25 R2 is hydr&ahmeiwh R3 is nethoxynethyl. 58. A conpound of Formula I|
HH3CQ\ /N 30 NH5 10 15 20 25 30

47, The compound of claim 31 wherein:

5 R! is methyl;
R? is hydrogen; and

R? is methyl.

48. The compound of claim 31 wherein:
10 R' is hydrogen;

R? is methyl; and

R’ is methyl.

15 49. The compound of claim 31 wherein:
R' is methyl;
R’is methyl; and
R’ is methyl.

20 50. The compound of claim 30 wherein:

R! is selected from the group consisting of hydrogen, halo and C;-Cs alkyl,
said C,-Cs alkyl optionally substituted by alkoxy or one or more fluorine;

R’ is selected from the group consisting of hydrogen, halo and C;-C; alkyl,
said C,-Cs alkyl optionally substituted by alkoxy or one or more fluorine; and

25 R® is methyl optionally substituted by alkoxy or one or more halo.

51. The compound of claim 50 wherein:
R' is selected from the group consisting of hydrogen and fluorine;
R%is Ci-C; alkyl substituted by one or more halo; and

30 R’ is methyl.

52, The compound of claim 51 wherein:
R' is hydrogen;
R’is CH,F; and



83 Il or a pharmaceutically acceptable salt thereof, wherein: R31| ﬂﬁqunﬁ
al kyl, said G -C5 alkyl optionally sighstituted by halo or al koxy, ° Sal

al koxy optionally substituted by one or nore halo. 59. The conpound of
claim58 wherein: R3 is Cl-C5 al kyl substituted by one or nore halo. 60.

The conpound & icheihyl. 59 wherein: R3 is C-C5 al kyl substituted by one or
nore fluorine. 61. The conpound of claimb59 wherein: R3 is nethyl
substituted by one or nore halo. 62. The conpound of claim61l wherein: R3

is nethyl subskitut e. 63. The conmpound of claim
% gﬂiheg% fin Rf&%’?sé Wﬁgf OrP (

61 wherein: IS e conmpoun claim58 wherein: R3 is
Cl-C5 al kyl s siCHuF,ed by aI koxy. 65. The conpound of claim 64 wherein:
R3 |ssmat hoxy gze he compound of claim58 wherein: R3 is Cl-Cs
al kyl? 67. The &b claim66 wherein: R3 is methyl. 1 5 MAR 2005
68. A corrpounqlqumlgg@nul a 11 1 5 MAR 2005 84 NHH NS5 |11
54. The compound of claim 50 wherein:
R! is hydrogen;
10 R’ is hydrogen; and
R*is CHF.
55, The compound of claim 50 wherein:
R' is hydrogen;
15 R? is methoxymethyl; and
R? is methyl.
56. The compound of claim 50 wherein:

R' is methoxymethyl;
20 R? is hydrogen; and
R? is methyl.

57. The compound of claim 50 wherein:
R' is hydrogen;

25 R? is hydrogen; and
R® is methoxymethyl.

58. A compound of Formula II

30 NH



or a pharmaceutically acceptable salt thereof, wherein: R is sel c%gﬂA 005
fromthe group consisting of hydrogers halo, and Cl1-C5 al kyl, saild -%I?

al kyl optionally substituted by halo or al koxy, said al koxy optionally
substituted by one or nore halo; 10 R2 is selected fromthe group

consi sting of hydrogen, halo, and Cl1-C5 al kyl, said Cl1-C5 al kyl

optionally substituted by halo or al koxy, said al koxy optionally
substituted by one or nore hal o; and IR3"is C1-C5 al kyl, said Cl1-C5 al kyl

optionally subghi h&ﬂlﬁa@e&}'caﬂglg?cgﬁfaf? ség?fyefﬁoﬁs%greﬁlzkoxy optional |y

substituted by one or nore e’ conpound of claim 68 wherein
the conpound iRS it 6eCZalkghmeid .C,70s alkil @ptionly snbstiviited baihalo6R alitvayei n: Rl is

sel ected fromthe group.consistin hydr ogen, halo, and Cl1-C5 al kyl, 20
said €1-C5 al E?H HH%B‘V&EHP’MTSYSQH %ifgtﬁgﬁ’aéaxﬁyr%s%b%?- al koxy, said al koxy
optionally substituted by one or nore halo; R2 is selected fromthe group

consi sting of hydrogen, halo and C1-C5 alkyl, said Cl1-C5 alkyl optionally
substituted by%hal o The canmpoxyd ofdaith 58 wbsrgin:opti onal |y substituted by one

or nore hal o; ,and~2 | S,C1- al kyl . said Cl-C5 al kyl optionally
substi tut ed b;lfé%g"g"ls%L%‘bﬁéﬁ“%bé’roréloﬁ&&? Elailf The conpound of clai m 69
wherein: 85 R is selected fromthe group consisting of hydrogen, hal o,

and C1-C5 al kyl; said C1-C5 alkyl optionally substituted by hal o or
al koXy), sai d &koxy Thspompeund of aips?9 whesin:by one or nore halo; R2 is

and R s 1 8 Ror RyERRSI Gl dhe cPHUEPARIAT! B0t Clted by el o of

al koxy. 72. The conpound of claim®69 wherein: R is selected fromthe
group consi sting of drogen, halo, and C 1-C3 alkyl; 10 R2 is selected
fromthe gr ouﬁlconsiﬂ%iclqﬁ‘pSPn%S)g?lE‘@'é?ﬁ whetiet: and C1- C3 al kyl :

R? is methyl substituted by one or more halo.
15

62. The compound of claim 61 wherein:

R? is methy! substituted by one or more fluorine.

63. The compound of claim 61 wherein:
20 R’ is CH/F.

64.  The compound of claim 58 wherein:
R? is C;-Csalkyl substituted by alkoxy.

25 65. The compound of claim 64 wherein:

R? is methoxy methyl.

66.  The compound of claim 58 wherein:
R? is C;-Cs alkyl.

30
67.  The compound of claim 66 wherein:
R’ is methyl,

68. A compound of Formula III



and R3 is Cl1-C3 al kyl optionally substituted by fluorine. 73. The cgnnRngns
of claim70 wherein: 15 R is selectggd fromthe group consisting Jf
hydrogen, halo, and Cl1-C3 alkyl; R2 is selected fromthe group consisting
of hydrogen, halo and Cl1-C3 al kyl; 15 MAR 2005 and R3 is Cl1-C5 al kyl,
said C1-C5 al kyl optionally substituted by fluorine or al koxy. 20 74. The
conpound of claim 70 wherein: R is selected fromthe group consisting of
hydrogen, halo, and Cl1-C3 alkyl; R2 is selected fromthe group consisting
of hydrogen, halo and Cl1-C3 al kyl; and R3_bs_¢I1- al kyl . 25 75. The
conpound of claim 70 wherein: R R hydr R R selected fromthe
group consi sting of hydrogen,Hhal o ; and 30 R3is Cl-C3

al kyl. 76. The conp f N 7 ™NQ is hydrogen; R2 is

sel ected fromthe group cfinsisting of hydrogén and G@jld; and 1 5 MAR 2005
86 R3 is C1-C3 al kyl. 77.[[The conpound of claim76 wherein: R 1is
hydrogen; 5 R2 is selecte romthe group consisting of hydrogen and
fluorine; and R3 is Cl1-C3 al kyl. 78. The conpound of claim 77 wherein:

R is hydrogen;

5 I

or a pharmaceutically acceptable salt thereof, wherein:

R! is selected from the group consisting of hydrogen, halo, and C,-Cs alkyl,
said C;-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;

10 R? is selected from the group consisting of hydrogen, halo, and C,-Csalkyl,
said C,-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo; and
R is C;-Cs alkyl, said C;-C; alkyl optionally substituted by halo or alkoxy,
said alkoxy optionally substituted by one or more halo.

15

69. The compound of claim 68 wherein the compound is the Z isomer.

70. The compound of claim 69 wherein:
R' is selected from the group consisting of hydrogen, halo, and C;-Cs alkyl,
20 said C;-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;
R? is selected from the group consisting of hydrogen, halo and C;-Cs alkyl,
said Cy-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo; and
25 R} is C-Cs alkyl, said C,-Cs alkyl optionally substituted by one or more halo

or alkoxy.

71.  The compound of claim 69 wherein:



10 R2 is selected fromthe group consisting of hydrogen and fl uori ng M_@%ﬂﬁlj
R3 is nmethyl. 79. The conpound of cl gsm 78 wherein: R is hydrogen;

is hydrogen; and R3 is nethyl. 80. The conpound of claim78 wherein:
is hydrogen; 20 R2 is fluorine; and R3 is methyl. 81. The conpound of

cl ai m 70 wher @' selé¥ted Fomah®groad chibidtingHF h?&togéh fhElRﬂhﬁJ‘@l- QikR1;.consi sting
of hydrogen, halo and Cl-C3 alkyl: and S 83. The conpound
of claim 8l witd& rﬁsalssdmtwwélywabsiltum byémhamr@lkoamsal kpxy C1-C3 al kyl. 1

5 MAR 2005 87 ng’:}gna'ﬁg%ugﬁﬁgﬁg&gg aélmcipg}erﬂa&}g wherein: R is fluorine; R2 is

fluorine; and e conpound of claim81 wherein: R
is fluorine; RZis snlemécbﬁhmdhé gronp thiesiging WP hedogeérs halvgndfC,hgdilkgien and
Cl- CSSaI kyl ; ang] R3 is nmethyl. 10

R? is C;-Cs alkyl, said C;-Cs alkyl optionally substituted by halo or alkoxy.

72. The compound of claim 69 wherein:

R' is selected from the group consisting of hydrogen, halo, and C,-Cs alkyl;
10 R? is selected from the group consisting of hydrogen, halo and C,-Cj; alkyl;

and

R’ is C1-Cy alkyl optionally substituted by fluorine.

73. The compound of claim 70 wherein:

15 R' is selected from the group consisting of hydrogen, halo, and C,-C; alkyl;
R? is selected from the group consisting of hydrogen, halo and C;-C; alkyl;
and

R? is C|-C; alkyl, said C;-Cs alkyl optionally substituted by fluorine or alkoxy.

20 74. The compound of claim 70 wherein:
R' is selected from the group consisting of hydrogen, halo, and C,-C; alkyl;
R? is selected from the group consisting of hydrogen, halo and C,-C; alkyl;
and
R’ is C;-C; alkyl.

25
75. The compound of claim 70 wherein:
R'is hydrogen;
R? is selected from the group consisting of hydrogen, halo and C;-C; alkyl;
and
30 R’ is C;-C; alkyl.

76. The compound of claim 75 wherein;
R' is hydrogen;
R? is selected from the group consisting of hydrogen and halo; and



85. The conpound of claim84 wherein: Rl is fluorine; R2 is hydro @quﬁ
R3 is nethyl. 15 86. The conpound of ggl ai m 70 wherei n: is met h$

i s hydrogen; and R3 is nethyl. 20 87. The conpound of cI aim 70 wherein:

R is hydrogen; R2 is nmethyl; and R3 is nmethyl. 25 88. The conpound of
claim70 wher & s C;-R; alkyl.met hyI R2 is methyl; and R3 is nethyl. 30 89.
The conpound of claim69 wherein: R is selected fromthe group consisting
of hydrogen, halo and Cl-C5 alkyl, said Cl1-C5 alkyl optionally

substituted by-al koxpheocr nﬁi&ﬁn&’?f&?fn??éwgf ke; 15 MAR 2005 88 R2 is

sel ected fron1the group consisting o rogen, halo and C1-C5 al kyl,
said Cl-C5 alﬁvhsbphognally substituted by al koxy or one or nore fluorine;
i i ne or npre, al koxy or halo. 5

and is nme yl%ﬁti alléesubstltut.ed(}?é

90. THe conpo ghqup sensisting of bydregen-andflyering ank” gr oup

consi sting of Hﬂyycp@;@u@pd fluorine; R2 is Cl-C3 al kyl substituted by one
or nore hal o; an

78. The compound of claim 77 wherein:
R' is hydrogen;
10 R? is selected from the group consisting of hydrogen and fluorine; and

R’ is methyl.

79. The compound of claim 78 wherein:
R' is hydrogen;

15 R? is hydrogen; and
R’ is methyl.

80. The compound of claim 78 wherein:

R' is hydrogen;

20 R? is fluorine; and
R’ is methyl.
81. The compound of claim 70 wherein:
R'is halo;
25 R? is selected from the group consisting of hydrogen, halo and C,-Cs alkyl;
and

R’ is C;-C; alkyl.

82, The compound of claim 81 wherein:
30 R' is halo;

R%is halo; and

R? is C,-C; alkyl.



R3 is nmethyl. 10 91. The conpound of claim90 wherein: Rl is hydrb@eMARI@US
is CH2F;, and R3 is nmethyl. 15 92. Tke conpound of claim89 wherein: Rl
is CH2F; R2 is hydrogen; and R3 is nethyl. 20 93. The conpound of claim
89 wherein: R is hydrogen; R2 is hydrogen; and R3 is CH2F. 25 94. The
conpound of cl8ai m 89Thetwexrgionnd ofdlains 8hytiegren; R2 is nethoxymethyl; and

R3 is methyl. 95 The conpound of claim89 wherein: 30 Rl is

met hoxymet hyl R Mg 4r ogen: and R3 is methyl. 96. The conpound of

clai m 89 wher @25 n@Giddlahd hydrogen;, R2 is hydrogen; and R3 is

met hoxymet hyl . 5 97. The conpound of claim 68 wherein the conmpound is the
E isonmer. 15 IR&I%Q]@OE(I 98. The conpound of claim97 wherein: Rl is selected
fromghe group consi sting of hydrogen, halo, and C1-C5 al kyl, said Cl-C5
al kyl “optionally substituted by halo or al koxy, said al koxy

84, The compound of claim 81 wherein:
R is fluorine;
R? is selected from the group consisting of hydrogen and C;-C; alkyl; and
R? is methyl.
10
85. The compound of claim 84 wherein:
R!is fluorine;
R?is hydrogen; and
R? is methyl.
15
86. The compound of claim 70 wherein:
R' is methyl;
R? is hydrogen; and
R}is methyl.
20
87. The compound of claim 70 wherein:
R} is hydrogen;
R%is methyl; and
R’ is methyl,
25
88. The compound of claim 70 wherein:
R! is methyl;
R’ is methyl; and
R’ is methyl.
30

89. The compound of claim 69 wherein:
R! is selected from the group consisting of hydrogen, halo and C,-Cs alkyl,

said C,-Cs alkyl optionally substituted by alkoxy or one or more fluorine;



10 optional |y substituted by one or nore halo; R2 is selected fron §hMAR 2003
group consisting of hydrogen, halo agd Cl1-C5 al kyl, said Cl1-C5 al kyl
optionally substituted by halo or al koxy, said al koxy optionally
substituted by one or nore halo; and R3 is Cl1-C5 al kyl, said Cl1-C5 al kyl
optional Iy sulRstid $elécesi fiaym aiegrotp bBststinglodhydroge, halokadd)C,-Ofalkyline conpound
of claim98 wherein. R is selected fromthe group consisting of hydrogen,
hal o, and C1- 8844 alkyloptignatly substifpted by gHiox¥ 98 png osmpss flyasinggand, ™ hal o or

al koxy, sai d RUORUPOARKLPRITURS bioboroRuIRNE PhaDr e hal of R2 i<

selected fromthe gr consisting o ogen, Cl1-C5 al kyl; and
R3 is C1-C5 alkyl, said C1-C5 al kyl optionally substituted by halo or

al koxy 25 100,.The cgnmpound of cl ai 8, wherein: Rl is selected fromthe

gr oupgconsi stig_ﬂg of Clﬁ}?cfPHlj’@Hr,‘ ﬂé‘?lﬁ‘,mng??gh@eﬁl’:@ alkyl; R2is selected from

the group congi'§d st froiv Whe apc&ﬁkﬁng'a@hﬁn@l AMdkflorineand 30 R3 is

Cl1- C3 al kyl O%tzl onal Iy substituted by fluorine. 101. The conpound of claim
R

98 wher ei n: isCs6h abybshbstigtaditycongrasore balel and ng of hydrogen, hal o,
and C1-C3 al k 3;i31%gth115 MAR 2005 R2 is selected fromthe group consisting
of hydrogen, hal©o hd "Cl-C3 al kyl; and R3 is Cl-CS al kyl, said Cl-C5

al kyl optionally substituted by one or nore fluorine or al koxy. 5 102.
The conpound of claim98 wherein: R is selected fromthe group consisting
of hy@rogen, Ralo, akw compeundiphglpim Iwherginse| ected from the group

consi sting of liwgﬁﬂﬂgé]m hal o and Cl1-C3 al kyl;
R’is CH,F; and
R? is methyl.

15 92. The compound of claim 89 wherein:
R'is CH,F;
R? is hydrogen; and
R? is methyl.

20 93. The compound of claim 89 wherein:
R! is hydrogen;
R? is hydrogen; and
R* is CHyF.

25 94, The compound of claim 89 wherein:

R! is hydrogen;

R? is methoxymethyl; and

R*is methyl.

95. The compound of claim 89 wherein:
30 R! is methoxymethyl;

R? is hydrogen; and

R? is methyl.

96. The compound of claim 89 wherein:



and 10 R3 is C1-C3 al kyl. 103. The conpound of cl aim 98 wherein: gMgﬁolﬂﬂ'j
hydrogen; R2 is selected fromthe gr@gp consisting of hydrogen, ha

Cl-C3 al kyl; 15 and R3 is Cl1-C3 al kyl. 104. The conpound of claim 103
wherein: R is hydrogen; 20 R2 is selected fromthe group consisting of
hydr ogen and flﬁdh@hytﬁagbn R3 is C1-C3 al kyl. 105. The compound of claim 104

wher ei n: drogen; 25 R2 is selected fromthe group consisting of
hydr ogen and ﬁdﬁ)ﬁ daregenaﬁnd R3 is Cl1-C3 al kyl. 106. The conpound of claim
105 wherein: g&g@lgp 30 R2 is selected fromthe group consisting
of hydrogen and ? uori nd R3 is nethyl. 107. The conpound of claim

106 wherein: R I s hydrogen; 1 5 MAR 2005 91 R2 |s hydrogen; and R3 is

met hyl. 108. e conpound of m 106 erein R . Is hydrogen; R2 is
fl uor%ne and R3 i s Hgnoun@egcla g 8 whRRsHLRE °8‘F1P8'FI§4 %t%gm n: 10 R1
I's hal o;

98. The compound of claim 97 wherein:
R' is selected from the group consisting of hydrogen, halo, and C;-Cs alkyl,
said C,-C;s alkyl optionally substituted by halo or alkoxy, said alkoxy
10 optionally substituted by one or more halo;
R’ is selected from the group consisting of hydrogen, halo and C,-Cs alkyl,
said C,-C;s alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo; and
R} is C-Cs alkyl, said C;-C;s alkyl optionally substituted by one or more halo
15 or alkoxy.

99.  The compound of claim 98 wherein:
R' is selected from the group consisting of hydrogen, halo, and C,-Cs alkyl;
said C(-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy

20 optionally substituted by one or more halo;
R? is selected from the group consisting of hydrogen, halo and C;-Cs alkyl;
and

R? is C-Cs alkyl, said C;-Csalkyl optionally substituted by halo or alkoxy

25
100. The compound of claim 98 wherein:
R' is selected from the group consisting of hydrogen, halo, and C,-C; alkyl;
R? is selected from the group consisting of hydrogen, halo and C,-C; alkyl;
and

30 R? is Ci-C; alkyl optionally substituted by fluorine.

101. The compound of claim 98 wherein:

R! is selected from the group consisting of hydrogen, halo, and C;-C; alkyl,



R2 is selected fromthe group consisting of hydrogen, halo and ﬂ%ﬁ 2005
alkyl; and R3 is C1-C3 alkyl. 15 110.gpThe conpound of claim 109 el n:
Rl is halo; R2 is halo; and R3 is Cl1-C3 alkyl. 20 111. The conpound of
claim110 wherein: R is fluorine; R2is fluorine; and R3 is nethyl. 25

112. The corrpmirisiseléct&l fromn thd Pronp eoyidling oRhyd® Cgéri llh@rdaﬂﬂC,E@; algysel ect ed
fromthe group consisting of hydrogen and Cl- al kyl ; and R3 I's nmethyl.
30 113. The céhfpound of claim 112 wherein: Rl is fluorine; R2 is

hydr ogen; and 3 i of claim 98
wher ei n: |Rs @rr(e: & {Jﬁéy{%‘;hld é‘ édh%ﬁ Oﬁ’ggéalgé“é&%teﬁr??r?%? %Wﬂ%la The _
conpound of clfhlnnné)arafune:qel n: I's hydrogen; R2 is nethyl; and 10 R3 is
met hyk

102. The compound of claim 98 wherein:

R' is selected from the group consisting of hydrogen, halo, and C,-C; alkyl;
R? is selected from the group consisting of hydrogen, halo and C,-C; alkyl;

and
10 R? is C;-C; alkyl.
103. The compound of claim 98 wherein:

R' is hydrogen;

R? is selected from the group consisting of hydrogen, halo and C,-C; alkyl;
15 and

R? is C,-C; alkyl.

104. The compound of ¢laim 103 wherein:
R' is hydrogen;

20 R? is selected from the group consisting of hydrogen and halo; and
R’ is C;-C; alkyl.

105. The compound of claim 104 wherein:
R'is hydrogen;

25 R? s selected from the group consisting of hydrogen and fluorine; and
R? is C,-C; alkyl.

106. The compound of claim 105 wherein:
R! is hydrogen;

30 R? is selected from the group consisting of hydrogen and fluorine; and
R’ is methyl.

107. The compound of claim 106 wherein:

R' is hydrogen;



116. The conpound of claim 98 wherein: R is methyl; R2 is methyly HaMAR 2005
15 R3 is nmethyl. 117. The conpound o§jclaim97 wherein: Rl is selected
fromthe group consisting of hydrogen, halo and Cl1-C5 al kyl, said Cl-C5
al kyl optionally substituted by al koxy or one or nore fluorine; 20 R2 is
sel ect ed fronRt hehydrapien; am@nsi sting of hydrogen, halo and C1-C5 al kyl, said
C -C5 al kyl oggional ll?/ substituted by al koxy or one or nore fluorine; and
R3 is methyl BptsimefhyYky substituted by one or nore al koxy or halo. 118.
The conpound of claim 117 wherein: 25 R is selected fromthe group

consi sting of hydrogen and fluorine; R2 is Cl1-C3 al kyl substituted by one
or nore hal o; 1éhd RThesompoimd of cl4i. 10bhehereinpound of cl ai m 118 wherei n:

30 R_is hydrggen;: R2 is CH2F; and R3 is nethyl. 120. The conpound of
claim 117 vvheﬁef lydfoggM\nR 2005 93 R is CH2F; R2 is hydrogen; and R3 is
met hyl . 5 121p2 Th@udei d of claim117 wherein: R is hydrogen; R2 is
hydrogen; and R3 iIs 2F. 10 122. The conpound of claim 117 wherein: R

i s hydrogen; R2ismethgk hoxymet hyl; and

109. The compound of claim 98 wherein:
10 R! is halo;
R? is selected from the group consisting of hydrogen, halo and C,-C; alkyl;
and

R’ is C;-C; alkyl.

15 110. The compound of claim 109 wherein:
R' is halo;
R? is halo; and

R’ is C-C; alkyl.

20 111. The compound of claim 110 wherein:
R is fluorine;
R? is fluorine; and
R? is methyl.

25
112. The compound of claim 109 wherein:
R! is fluorine;
R? is selected from the group consisting of hydrogen and C;-Cj alkyl; and
R? is methyl.
30
113. The compound of claim 112 wherein:
R! is fluorine;
R? is hydrogen; and
R? is methyl.



R3 is nmethyl. 15 123. The compound of claim 117 wherein: Rl is ¢§ MAR 2005
met hoxynmet hyl; R2 is hydrogen; and &3 is nmethyl. 20 124. The conpound of
claim117 wherein: R is hydrogen; R2 is hydrogen; and R3 is

met hoxynet hyl . 25 125. A conpound of Formula IV NH 30 IV 1 5 MAR 2005 94 5
or a pharmaceutically acceptable salt thereof, wherein: R3 is Cl1-C5 al kyl,
said Cl1-C5 al kyl optionally substituted by haI o or alkoxy, said al koxy
optional | y suﬂ) |tutT@§ cpmppynd ofclapy ¥ Wﬁ?rﬁm 126. The conpound of claim 125
wher ei n: t%l al kyl substituted by one or nore halo. 127. The
conpound of C a| mi wherein: R3 is C1-C5 alkyl substituted by one or
nmore fl uori neR? ishytAgenarel conpound of claim 126 wherein: R3 is methyl
subsgtut ed bﬁsone 1‘8 nore halo. 15 129. The conpound of claim 128

wher ISAEARYE substituted by one or more fluorine. 130. The
conpound of claim 128 wherein:

115. The compound of claim 98 wherein:
R' is hydrogen;
R? is methyl; and

10 R’ is methyl.

116. The compound of claim 98 wherein:
R! is methyl;
R%is methyl; and

15 R? is methyl.

117. The compound of claim 97 wherein:
R' is selected from the group consisting of hydrogen, halo and C;-Cs alkyl,
said C,-Cs alkyl optionally substituted by alkoxy or one or more fluorine;

20 R? is selected from the group consisting of hydrogen, halo and C;-Cs alkyl,
said C,-Cs alkyl optionally substituted by alkoxy or one or more fluorine; and

R? is methyl optionally substituted by one or more alkoxy or halo.

118. The compound of claim 117 wherein:

25 R' is selected from the group consisting of hydrogen and fluorine;
R? is C1-C;3 alkyl substituted by one or more halo; and
R’ is methyl.

119. The compound of claim 118 wherein:
30 R! is hydrogen;

R?is CH,F; and

R? is methyl.

120. The compound of claim 117 wherein:



R3 is CH2F. 20 131. The conpound recited in claim125 wherein: R3] 5sMAR 2005
G -C5 al kyl substituted by al koxy. 28§3132. The conpound of claim 131
wherein: R3 is methoxy nethyl. 133. The conpound of claim 125 wherein:

R3 is CI-C5 alkyl. 30 134. The conpound of claim 133 wherein: R3 is

met hyl . 135. R!@aopgynd of Formula V 1 5 MAR 2005 95 H H3Cl, -~NV or a
phar maceutical ly acceptable salt thereof, wherein: 5 R is sel ected from
the group con®i Bth%JEPesh: #dr ogen, hal o, and Cl-C5 al kyl, said Cl1-C5 al kyl
optional ly suRstdhshed by halo or al koxy, said al koxy optionally
substituted by one of nore halo; R2 is selected fromthe group consisting
of hydrogen, halo, and C1-C5 al kyl, sai d C1-C5 al kyl optionally
substjtuted b al o,.0r al kox .10 optionally substituted by
one nor e hi?g eﬁ@@gu@l‘)fé@l&lgﬂ I%%%.l 'd C1-C5 alkyl optionally
substituted bg! tgq{}gnggenal koxy, said alkoxy optionally substituted by one
or nore hal o. ]136. The conpound of claim 135 wherein the conpound is the Z
i somer. 15 1SR istydregsapsdhd of claim 136 wherein: R is selected fromthe
group consi stkmgs@ﬁsz]ydr ogen, halo, and Cl1-C5 al kyl,

10 122. The compound of claim 117 wherein:
R! is hydrogen;
R? is methoxymethy!; and
R’ is methyl.

15 123. The compound of claim 117 wherein:
R! is methoxymethyl;
R? is hydrogen; and

R? is methyl.
20
124. The compound of claim 117 wherein:
R' is hydrogen;
R? is hydrogen; and
R? is methoxymethyl.
25

125. A compound of Formula IV

H,C

NH

30 v



said C1-C5 al kyl optionally substituted by halo or al koxy, said aH&?WﬁR 2005
optionally substituted by one or noregqghalo; 20 R2 is selected fromthe
group consi sting of hydrogen, halo and Cl-C5 al kyl, said Cl1-C5 alkyl
optionally substituted by halo or al koxy, said al koxy optionally

subst i t upeslpiyrmadetieallyidceptable@alt &ivdedR3wheteinl- C5 al kyl, said CL-C5 al kyl
optionally substituted by hal o or al koxy. 25 138. The conpound of claim
137 wherein: B i5Gi-Sealkyk sid Cadmathybopfionady sepstituted hyhale orglkeghen, hal o,
and Cl-C5 al kyl;: o IO 2 I tituted by halo or

al koxy, said g%‘%@%g‘éﬁ“@n Isﬁ%&%ﬁgﬁ?ﬁ{gﬂdﬂn rf%céﬁ% or nore halo; R2 is
sel ected fromthe group consisting of hydrogen, halo and C1-C5 al kyl; 30

and 1.5 MAR 2 96 is Cl-C5 al k sai d C1-C5 al kyl optionally
subst? t ut ed bg&ﬁal o 18F cqmpgysd Offg@fry%ewg%ﬁlﬁound of claim 137 wherein: R
is selected fRomEhe, JLPURLSABEH DY 0RE oPolyEHI®9en, hal o, and C1-C3 al kyl ;

5 R2 is selected fromthe group consisting of hydrogen, halo and Cl-C3
al kyl; and R3 is Cl1-C3 al kyl optionally substituted by fluorine. 140. The

conmpound of claim 136 wherein; R ] elected fromthe group consisting
of hydrogen, hg’?‘o, 3‘2’8 cempoyg %‘qlq?vpl li(’IS:?ﬁﬁ'?rEmSel ected from the group _
consi sting of RﬁYmPgFﬂkymmitaﬁdbsaongaraioké/ﬂuomﬁ:nd R3 is Cl-C5 alkyl, said

Cl-Cs al kyl optionally substituted by fluorine or al koxy. 15 141. The
compbind of claim 137 wherein: R is selected fromthe group consisting of

hydr ogen, hal and ?ég{l w o | ected fromthe group consisting
of hydrogen, Eza%o arﬁ%é - a i@ﬁl?lﬁglr%?swﬁgbﬁs Cl-C3 al kyl. 20

R’ is methyl substituted by one or more halo.

129. The compound of claim 128 wherein:

15 R? is methyl substituted by one or more fluorine.

130. The compound of claim 128 wherein;
R® is CH/F.
20
131. The compound recited in claim 125 wherein:

R? is C;-Cs alkyl substituted by alkoxy.

132. The compound of claim 131 wherein:

25 R’ is methoxy methyl.

133. The compound of claim 125 wherein:
R?is C;-Csalkyl.

30 134. The compound of claim 133 wherein:
R? is methyl.

135. A compound of Formula V



142. The conpound of claim 137 wherein: R is hydrogen; R2 is sef gcp%g 2005
fromthe group consisting of hydrogeps halo and C1-C3 alkyl; and 25

143. The conpound of claim 142 wherei n R is hydrogen;

Is selected fromthe group consisting of hydr ogen and hal o; and
144. The conpound of gdl aim 148 vierenpy, R is hydrogen; R2
i s selected fromthe group copsisting of ydroge Fld fluorine;
MAR 2005 97 5 10 15 }g@ 25 30pand R3 -C3 al¥yl . 145 The conpound of

cl ai m 144 wherei n: R2 1s cte the gr oup

consi sting of hydrogen an Iuor| ne and R3 is rre 146 The conmpound
of claim 145 wherein: R|lis hydrogen; R2 is hydrogen; and R3 i

147. The conpound of cl ailNH145 wher ei n:

Cl- C3 al kyl .
Cl-C3 al kyl .

Vv

or a pharmaceutically acceptable salt thereof, wherein:

10

15

20

25

30

R! is selected from the group consisting of hydrogen, halo, and C-Cs alkyl,

said C;-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy

optionally substituted by one or more halo;

R? is selected from the group consisting of hydrogen, halo, and C,-Cs alkyl,

said C;-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo; and
R} is C;-Csalkyl, said C,-Cs alky] optionally substituted by halo or alkoxy,

said alkoxy optionally substituted by one or more halo.

30R3|s

and 1 5

s net hyl.

136. The compound of claim 135 wherein the compound is the Z isomer.

137. The compound of claim 136 wherein:

R! is selected from the group consisting of hydrogen, halo, and C,-Cs alkyl,

said C-C;s alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;

R? is selected from the group consisting of hydrogen, halo and C,-Cs alkyl,
said C;-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo; and

R® is C,-Cs alkyl, said C;-Cs alky! optionally substituted by halo or alkoxy.

138. The compound of claim 137 wherein:

R! is selected from the group consisting of hydrogen, halo, and C,-Cs alkyl;

said C,-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;
R? is selected from the group consisting of hydrogen, halo and C;-Cs alkyl;

and



R is hydrogen; R2 is fluorine; and R3 is nethyl. 148. The conpolirfid MAR 2085
claim 137 wherein: R is halo; R2 iggselected fromthe group consisting

of hydrogen, halo and Cl1-C3 alkyl; R3 is G -C3 alkyl. 149. The conpound of
claim 148 wherein: R is halo; R2is halo; and R3 is Cl1-C3 al kyl. 150.
The conpound Rf isolaCialkdl saib € &fsnalkyl Bptiomlly Isulsstituted biRRalosor falke@yi ne; and

R3 is nethyl. 151. The conpound of claim 148 wherein: 1 5 MAR 2005 98 R

is fluorine; R2 is selected fromthe group consisting of hydrogen and

Cl- G al kyl; a4¢l R:"l‘hla% Blliﬁfd fc@aéﬁ%?@r gonpound of claim 151 wherein:
Rl is fluorine; R2 is 0 o eno ) 1Flés?f"lrnat hyl. 10 153. The conpound of

cl ai m 137 wheR&isxelecRd ﬁcan ﬂmtgrgallp cdRBistisg hf/blydvggam, halngandr,-Csaligh hyl . 15
154. 5T he Conpﬁg it seﬁacte((:ilﬁa ! mth:lc'33g7ro01\{gI g()rneélsplng oﬁ-lycirogerﬁygglg gcrf C-C; alkyl;
and

R? is C)-C; alkyl optionally substituted by fluorine.

140. The compound of claim 136 wherein:

10 R} is selected from the group consisting of hydrogen, halo, and C,-C; alkyl;
R? is selected from the group consisting of hydrogen, halo and C,-C; alkyl;
and
R’ is C;-Cs alkyl, said C;-Cs alkyl optionally substituted by fluorine or alkoxy.

15 141. The compound of claim 137 wherein:
R! is selected from the group consisting of hydrogen, halo, and C;-C; alkyl;
R? is selected from the group consisting of hydrogen, halo and C,-C; alkyl;
and
R? is C,-C; alkyl.
20
142. The compound of claim 137 wherein:
R' is hydrogen;
R’ is selected from the group consisting of hydrogen, halo and C,-C; alkyl;
and
25 R’ is C;-Cs alkyl.

143, The compound of claim 142 wherein:

R! is hydrogen;

R’ is selected from the group consisting of hydrogen and halo; and
30 R? is C1-C; alkyl.

144. The compound of claim 143 wherein:
R! is hydrogen;

R’ is selected from the group consisting of hydrogen and fluorine; and



R2 is methyl; and R3 is methyl. 20 155. The conpound of claim 1375 MAR 2009
wherein: R is nethyl; R2 is methylg7and R3 is nethyl. 25 156. The
conmpound of claim 136 wherein: Rl is selected fromthe group consisting of
hydrogen, halo and C1-C5 al kyl, said Cl1-C5 al kyl optionally substituted

by al koxy or Bh& ©rCouikel.fl uorine; R2 is selected fromthe group

consi sting of hydrogen, halo and C1-C5 alkyl, said Cl1-C5 al kyl optionally
substituted by al koxy or one or nore fluorine; and 30 R3 is Cl1-C5 al kyl

optional |y sulpsii tutﬁgcg BhkPPelAn RIASYIReig0r € hal o. 157. The conpound of
cl ai m 156 wher ein: ge l ected fromthe group consisting of hydrogen

and fluorine; R' R‘Zh)idsom C3 al kyl substituted by one or nore halo; and 1 5

MAR 2 05 99 2L S VA 58. The conpou f claijq 157 wherein: R is
hyar oben; 5 RE: fselepise o e gy Sonk@lihg Pl hxBeectrid ORRGVA of ol ai m 156
wher ei n RI RQISC;h&E%LRZ is hydrogen; and 10 R3 is nethyl. 160. The

conpound of claim 156 wherein: R 1is hydrogen; R2 is hydrogen; and 15 R3
is CH2F. 161. The conpound of claim 156 wherein:

146. The compound of claim 145 wherein:
R' is hydrogen;

10 R? is hydrogen; and
R® is methyl.

147, The compound of claim 145 wherein:

R! is hydrogen;

15 R? is fluorine; and
R’ is methyl.
148. The compound of claim 137 wherein:
R! is halo;
20 R? is selected from the group consisting of hydrogen, halo and C;-C; alkyl;
and

R? is Ci-C; alkyl.

149. The compound of claim 148 wherein:
25 R! is halo;

R?is halo; and

R? is C;-C; alkyl.

150. The compound of claim 149 wherein:
30 R'is fluorine;
R? is fluorine; and

R’ is methyl.

151. The compound of claim 148 wherein:



R is hydrogen; R2 is methoxymethyl; and 20 R3 is nethyl. 162. They MAR 2085
conpound of claim 156 wherein: Rl iggnethoxynethyl; R2 is hydrogen; and

25 R3 is nethyl. 163. The conpound of claim 156 wherein: R is hydrogen;
R2 is hydrogen; and 30 R3 is nethoxynethyl. 164. The conpound of claim
135 wherein t Réiscfowgeimgnd is the E i somer. 165. The conpound of claim 164

wherein: 1 5 MAR 2005 100 is selected fromthe group consisting of
hydr ogen, hal & ‘W&C@%&“QW@P c%né;sangﬂ%gﬂlggmn febﬂgﬂl’ 9“‘iubsti t ut ed
by hal o or al k0Xyme®d d al koxy optionally substituted by one or nore

hal o; R2 is selected”"fromthe group consisting of hydrogen, halo and Cl-C5
alkyl, 5 said C1-C5 alkyl optionally substituted by halo or al koxy, said

al kox optionally bstitute one_.or, nore halo; and R3 is Cl1-C5 al kyl,

sai d él-CS al I@# op%r‘f&ﬂ%“‘%‘ﬁ%’gﬁ?‘%ﬁeldw%vmblne or more halo or al koxy. 10

166. The conmpelpdfgdridel ai m 165 wherein: Rl is selected fromthe group

consi sting of gydrogen, hal o, and Cl1-C5 al kyl; said Cl-C5 al kyl

optional | y suBStdhydregenbgndhal o or al koxy, said al koxy optionally

substituted b}?fi’nr%et%rl nore halo; R2 is selected fromthe group consisting
a

of hydrogen, osnd c1-cs al kyl; 15 and R3 is C1-C5 al kyl, said Cl1-C5

al kyl optionally substituted by halo or al koxy. 167. The conpound of claim

165 wherein: . .
10 153. The compound of claim 137 wherein:

R' is methyl;

R? is hydrogen; and

R? is methyl.

15 154. The compound of claim 137 wherein:
R' is hydrogen;
R? is methyl; and
R'is methyl.

20 155. The compound of claim 137 wherein:
R' is methyl;
R is methyl; and
R? is methyl.

25 156. The compound of claim 136 wherein:
R! is selected from the group consisting of hydrogen, halo and C;-Cs alkyl,
said C;-Cs alkyl optionally substituted by alkoxy or one or more fluorine;
R? is selected from the group consisting of hydrogen, halo and C;-Cs alkyl,
said C;-C;s alkyl optionally substituted by alkoxy or one or more fluorine; and

30 R’ is C;-Cs alkyl optionally substituted by alkoxy or one or more halo.

157. The compound of claim 156 wherein:
R! is selected from the group consisting of hydrogen and fluorine;

R’ is C,-C; alkyl substituted by one or more halo; and



R is selected fromthe group consisting of hydrogen, halo, and kSCﬂAR 2005
alkyl; 20 R2 is selected fromthe gyoup consisting of hydrogen, halo and
Cl-C3 alkyl; and R3 is Cl1-C3 al kyl optionally substituted by fluorine.

168. The corrpound of claim 165 wherein: 25 R is selected fromthe group
consi sting of RF\ysdﬁéxggeh hal o, and C1-C3 alkyl; R2 is selected fromthe
group consisting of hydrogen, halo and C1-C3 alkyl; and R3 is Cl-C5

al kyl, said Cl1-C5 al kyl optionally substituted by fluorine or al koxy. 30

169. The conpsnd ofrpel. aﬁg})ﬂiﬁﬁ’f\lggﬁ@e‘%w% 1h3 sel ected fromthe group
an

consi sting of ydr ogen, R2 is selected fromthe
group consi st g;qudrdtgpdr ogen, halo and Cl1- C3 aI kyl; and R3 is Cl1-C3
alkyl, 15 MAR 0&‘:‘1 01 170. The conpound of claim 165 wherein: R is
hydr ogen; R2 # fromthe group consi sting of hydrogen, halo and
Cl-C3 al kyl; §3mget8§| | s C1-C3 alkyl. 171. The conpound of claim 170
wherein: R is hydrogen; 10 R2 is sel ected fromthe group consisting of
hydr ogen and h$9.0: g compound aficlaim Hibicyherein72. The conpound of clai m 171
wher ei n: PIS tmqrfqgen 15 R2 is selected fromthe group consisting of
hydr ogen and vdorihe; and R3 is C1-C3 alkyl. 173. The conpound of claim

172 wherei n: R%shﬂréged[agien
10 R® is methyl.

160. The compound of claim 156 wherein:
R' is hydrogen;
R? is hydrogen; and

15 R’ is CH,F.

161. The compound of claim 156 wherein:
R! is hydrogen;
R?is methoxymethyl; and

20 R? is methyl.

162. The compound of claim 156 wherein:
R' is methoxymethyl;
R? is hydrogen; and

25 R’ is methyl.

163. The compound of claim 156 wherein:
R' is hydrogen;
R? is hydrogen; and

30 R? is methoxymethyl.

164. The compound of claim 135 wherein the compound is the E isomer.,

165. The compound of claim 164 wherein:



20 R2 is selected fromthe group consisting of hydrogen and fl uorrfeMARNGI0S
R3 is nmethyl. 174. The conpound of cjggi m 172 wherein: R is hydrogen; 25
R2 is hydrogen; and R3 is nmethyl. 175. The conpound of claim 173 wherein:
R is hydrogen; 30 R2 is fluorine; and R3 is nethyl. 176. The conmpound of

claim1l 65 v\,thl & selecledTrdvif\Ehe230bp ddidisBhg bShyirbgen, Blo] ands@j-€¢hlkgl, fr om t he
group consi sti ng of hydrogen, halo and, C1-C3 al kyl; and R3 is Cl-C3 al kyl.
5 177. The cofpdbndsé bépav%aﬂveumtecwhalmor ?%mwsald 3oxYs hal 0; and R3

:‘ |SU(S)::_I ﬁg i kybgtuﬁgl%rglﬁ%sgm@d %%O{r%fehta y?l m1é717\3he[rﬁ:ancorr§oulr13 of claim
176 wherei n: RRis setecfedfoom the; grﬁma conssehg of kylroganmphalbend Cofy atkyisi sti ng of
hydr ogen and ald (53-(% ah&rl optlonally substituted by halo or alkoxy, said alkoxy

optionally substituted by one or more halo; and

R? is C,-Cs alkyl, said C,-Cs alkyl optionally substituted by one or more halo

or alkoxy.

10 166. The compound of claim 165 wherein:
R' is selected from the group consisting of hydrogen, halo, and C;-Cs alkyl;
said C;-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;
R? is selected from the group consisting of hydrogen, halo and C;-Cs alkyl;
15 and
R’ is C-Cs alkyl, said C;-Cs alkyl optionally substituted by halo or alkoxy.

167. The compound of claim 165 wherein:

R! is selected from the group consisting of hydrogen, halo, and C;-C; alkyl;
20 R? is selected from the group consisting of hydrogen, halo and C;-C; alkyl;

and

R? is C,-C; alkyl optionally substituted by fluorine.

168. The compound of claim 165 wherein:

25 R' is selected from the group consisting of hydrogen, halo, and C,-Cs alkyl;
R? is selected from the group consisting of hydrogen, halo and C;-C; alkyl;
and

R? is C;-Cs alkyl, said C,-Cs alkyl optionally substituted by fluorine or alkoxy.

30 169. The compound of claim 165 wherein:
R' is selected from the group consisting of hydrogen, halo, and C,-Cs alkyl;
R’ is selected from the group consisting of hydrogen, halo and C,-Cs alkyl;
and

R’ is C;-C; alkyl.



R3 is nmethyl. 20 180. The conpound of claim 179 wherein: R is f?t@rﬂme,’mnﬁ
R2 is hydrogen; and R3 is nethyl. 2f;181. The conpound of claim 16
wherein: R is nmethyl; R2 is hydrogen; and R3 is nethyl. 30 182. The
conmpound of claim 165 wherein: R is hydrogen; R2 is nethyl; and 1 5 MAR
2005 103 R3 is nmethyl. 183. The conpound of claim 165 wherein: R is
methyl; 5 R2 is nethyl; and R3 is nethyl. 184. The conpound of claim 164
wherein: R i $7&el edhiggompawid ofclypoly whsieinst i ng of hydrogen, hal o and
Cl- G5 al kyl, RpIQ makshefl- C5 al kyl optionally substituted by al koxy or one
or nore fluorine; I's selected fromthe group consisting of hydrogen,
hal o and Cl- CB* & deldcted faan theQ@rodbcaisisying ophydrogdnl, fialoahd (0, t@itadlcylpy  al koxy
or %r;? or {{(mre fluorine; and R3 is nethyl optionally substituted by one
or e 8™koxy or halo. 15 185. The compound of claim 184 wherein: R is
sel ect ed fronRﬁl;gngcg)hmyponsi sting of hydrogen and fluorine; R2 is Cl1-C3
al kyl substituted by one or nore hal o; and

171. The compound of claim 170 wherein:
R! is hydrogen;

10 R? is selected from the group consisting of hydrogen and halo; and
R’ is C;-C; alkyl.

172. The compound of claim 171 wherein:
R! is hydrogen;

15 R? is selected from the group consisting of hydrogen and fluorine; and
R’ is C,-C; alkyl.

173. The compound of claim 172 wherein:
R! is hydrogen;

20 R? is selected from the group consisting of hydrogen and fluorine; and
R? is methyl.

174. The compound of claim 172 wherein:
R' is hydrogen;

25 R?is hydrogen; and
R? is methyl.

175. The compound of claim 173 wherein:
R' is hydrogen;
30 R? is fluorine; and

R? is methyl.

176. The compound of claim 165 wherein:



R3 is methyl. 20 186. The conpound of claim 185 wherein: R is hydjr MARN 2005
R2 is CH2F; and R3 is methyl. 25 18if The conpound of claim 185 wherein:
R is CH2F; R2 is hydrogen; and R3 is nmethyl. 30 188. The compound of
claim 184 wherein: R is hydrogen; R2 is hydrogen; and R3 is CH2F. 104 5
10 15 189. Thr'adapgund of claim 184 wherein: R is hydrogen; R2 is
met hoxynet hyl ; ,and R3 is nethyl. 190. The conmpound of cI ai m 184 wher ei n:
R is net hoxyRefwlecteﬂé‘T%thwwag@wsmaﬁaofwrpgennﬁ mpnd Gdi alkyhe conpound
of clai 4 wherein: R is hydrogen; R2 is hydrogen; and R3 is
met hoxynet hyl . 192. A conpound of Fornmula VI H

R’is Cy-C5 alkyl.

177. The compound of claim 176 wherein:
R'is halo;
R? is halo; and
R? is C;-C; alkyl.
10
178. The compound of claim 177 wherein:
R! is fluorine;
R? is fluorine; and
R’ is methyl.
15
179. The compound of claim 176 wherein:
R! is fluorine;
R’ is selected from the group consisting of hydrogen and C,-C; alkyl; and
R®is methyl.
20
180. The compound of claim 179 wherein:
R! is fluorine;
R? is hydrogen; and
R? is methyl.
25
181. The compound of claim 165 wherein:
R' is methyl;
Ris hydrogen; and
R? is methyl.
30

182. The compound of claim 165 wherein:
R' is hydrogen;
RYis methyl; and



H3C~, -.1 N NH 20 VI or a pharmaceutically acceptable salt there¢f§ MAR 7005
wherein: R3 is Cl1-C5 alkyl, said Cl-{gg al kyl optionally substituted by

hal o or al koxy, said alkoxy optionally substituted by one or nore hal o.

25 193. The conpound of claim 192 wherein: R3 is Cl-C5 al kyl substituted
by one or nor &’ kahethyll94. The conpound of claim 193 wherein: R3 is C1-C5

al kyl substituted by one or nore fluorine. 1 5 MAR 2005 30 105 195. The
compound of claim 193 wherein: R3 is nethyl substituted by one or nore

hal 0. 196. Theg ??Hg?:ﬁﬁ§°9‘§8§‘*°%ﬁ9‘%g‘slm Lf: 5 R3 is nmethyl substituted

by one or nore e compoun of claim 195 wherein: R3 is
CH2F. 10 198. RThandmybound recited in claim192 wherein: R3 is Cl1-C5

al kyl substlt bed b 199. (original.) The conpound of claim 198
wher e “HE?%%E &ethy 15 200. The conpound of clai m 192 wherein:
R3 is Cl C5 akk%hnd%Qﬂ The conpound of claim200 wherein: 20 R3 is

met hyl . 202. A conpound useful as an internedi ate selected fromthe group
25 consisting of:

184, The compound of claim 164 wherein:

R' is selected from the group consisting of hydrogen, halo and C,-Cs alkyl,
10 said C,-Cs alkyl optionally substituted by alkoxy or one or more fluorine;

R? is selected from the group consisting of hydrogen, halo and C;-Cs alkyl,

said C;-Cs alkyl optionally substituted by alkoxy or one or more fluorine; and

R? is methyl optionally substituted by one or more alkoxy or halo.

15 185. The compound of claim 184 wherein:
R' is selected from the group consisting of hydrogen and fluorine;
R’is C;-C; alkyl substituted by one or more halo; and
R’ is methyl.

20 186. The compound of claim 185 wherein:
R' is hydrogen;
R? is CH,F; and
R® is methyl.

25 187. The compound of claim 185 wherein:
R' is CHF;
R’ is hydrogen; and
R? is methyl,

30 188. The compound of claim 184 wherein:
R' is hydrogen;
R? is hydrogen; and
R’ is CH,F.



et hyl (4E)- 2, 6-bi s(1, 3-di oxo-1, 3-di hydro-2H-i soi ndol - 2-yl ) - 2- net hyl 24&12‘2‘2005
enoate; 30 (4E)-2, 6-di am no-2-net hyl figx- 4- enoi ¢ aci d, di hydrochl ori‘de;
{(3E)-5-[(2S, 4R) - 3- benzoyl - 2-tert - butyl - 4- et hyl - 5- oxo- 1, 3- oxazol i di n- 4-
yl ] pent-3-enyl) -1 Hisoindole-1,3 (2H)-dione; 35

(2R, 4E) - 2, 7- di1 891 no-Thewoinpyhdibgitcldinel8di whaaeind, di hydrochloride; 1 5 MAR
2005 2- { (3B),15-, [(2R 4S)-3-benzoyl-2-tert-butyl-4-nmethyl-5 -oxo-1, 3
-oxazo lidin- Sfl + 3- enyI } -1 Hisoindole- 1,3 (2H)-dione; 1 5 MAR
2005 106 (2S, ﬁE)s tgoghﬂggh #d met hyl hept - 4-enoi ¢ acid, dihydrochloride;
met hyl 2-amno-6- [(tert-b toxycar bonyl ) am no] -2-nethyl hex-4-ynoate 5
conpound wi t hR¢ i&mbﬁhmyl vi nyl ) benzene (1:1);

met hyl 2, 6- di am no- 2- net hyl hex- 4-ynoat e, di hydrochl oride; nethyl

2- am no- 6- (et hani m doyl am no) - 2- net hyl hex- 4-ynoate; 10

4-[ (2E) - 4- br onphut - Zrhe RYnpodnd St diihr 842vKereinadi azol - 5(4H) - one; met hyl

N- (2, 6-di chl or pbenzyl i dene) al ani nate; 15 (2S)-hydroxy(phenyl)ethanoic
acid, formc Bcannsépwmﬂmlet hyl (S, E)-2-

am no- 2- et hy %Weég' thyI ) ami no] - 4- hexenoat e;

(2S) - hydroxy(p anolc acid salt of Methyl (2S, 4E)-2-am no-2-net hyl -
6- ( 3- et hyl - 5R6m<n&1,h 1.4- oxadi azol - 4(5H) -yl ) hex-4-enoate; and 20 Met hyl
(S, E)-2-am no-2-net hyI 6-[ (1-i m noet hyl ) am no] - 4- hexenoat e,

di hydf ochl ori de. 203. A conpound selected fromthe group consisting of.
25 (E) 2-amn methyl no] - 4- hexenoi ¢ acid; (S,

E) - 2- am no- 2- (r?r%lshyl mcougégﬁ%bﬂéixg?%ﬂyn\g%%ﬁhl)am noj - 4- hexenoi ¢ acid; 30
(S, E) 2- ani nB’ & ylrdgen; 4- f | uor o- 6- [ (1-i ni noet hyl ) ani no] - 4- hexenoi ¢ aci d;

R is hydrogen; and

R’ is methoxymethyl.
15
192, A compound of Formula VI
20 VI
or a pharmaceutically acceptable salt thereof, wherein:
R? is C,-Cs alkyl, said C;-Cs alkyl optionally substituted by halo or alkoxy,
said alkoxy optionally substituted by one or more halo.
25 193, The compound of claim 192 wherein:

R is C,-Cs alkyl substituted by one or more halo.

194. The compound of claim 193 wherein:

R? is C,-Cs alkyl substituted by one or more fluorine.
30



(S, BE)-2-am no-2-nethyl -4,5-difluoro-6-[(1-im noethyl)an no] -4- he)fe:pcMAcR 2005
acid; 35 (R E)-2-am no-2-nethyl -6-[{gk-i m noet hyl )am no] - 4- hexenoi c” acl d,
(S, E)-2-am no-2-nethyl-6-[(1-im noethyl)am noj]-4-hexenoi c aci d;

2-am no- 2- et hyl - 6-[ (1-i m noet hyl ) am no] - 4- hexynoi ¢ aci d; 40

(Z) - 2- am no- 219%t hy[Thécptnpeund sfad4iinyl Y3awhereih: 4- hexenoi ¢ acid; (S,

E) - 2- am no- 2- ngt | - 6‘1{“‘)1 i m noet hyl ) am Eo] -4- hexenoi ¢ acid; 45

(2S, 4E) - 2- ani B'ol PFmOreRajoq 2 4- oxadi azol - 4(5H) -yl ) hex-
4-enoi c acid; (2S, 4E)-2- arml 0-6 ( [(1 Z-N hydroxyl)ethani m doyl] am no)
- 2- et hyl hex-4- enoi c acid; 107

(E) - 2- ami no- 219t hy IThé-cptmpound ofodaiy] YSamhereih: 4- hexenoi ¢ aci d,

di hydgfochl oride; 5 ] .

E) - 2-Am no- 2- gefsrfwti’g[-sr“lbﬁtbt?‘@gé’y[o(“f-of ML APRAY ani no] - 4- hexenoi ¢ aci d,

di hydrochl oride; 10 (S,

E) - 2- am no- 2- net hyl - 4-f| uor o- 6- ﬂl i m noet hyl ) am no] -4-hexenoic acid,

di hydr ochl ori a%'? ( SThe compound of claim 195 wherein:

E) - 2- am no- 2- ge J\qhgﬂ 5-di fluoro-6-[(1-imnoethyl)am no] -4-hexenoic acid,
di hydr ochl ori MAR 2005 (R

E) - 2- am no- 2- net hyI 6-[ (1-i m noet hyl )am no] - 4- hexenoic acid, 15

di hydrochlorid

E) - 21&ni no- 2- 198, hyﬂhec?rpnoqrﬁllrﬁe&dnppsaamlﬁg]wh&r%xeno. ¢ acid,

di hydrochl ori ge;s @Q (1-im noet hyl)am no] 4- hexynoi ¢
aci d, di hydro¢ So(lgl gs alﬁm fBstHu B b4y [

(2) - 2-am no- 2- net hyl - 6- [ (1-i m noet hyl )am no] - 4- hexenoi ¢ aci d,

di hydr ochl ori

e o2, 189, ~Tortatialy. The sommenyd p5eIRime ] 98 *AES o ¢ aci d.

R’is methoxy methyl.

15
200. The compound of claim 192 wherein:
R? is C1-Csalkyl.

201.  The compound of claim 200 wherein:
20 R’ is methyl.

202. A compound useful as an intermediate selected from the group

25 consisting of:

ethyl (4E)-2,6-bis(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)-2-methylhex-4-
enoate;

30 (4E)-2,6-diamino-2-methylhex-4-enoic acid, dihydrochloride;

2-{(3E)-5-[(25,4R)-3-benzoyl-2-tert-butyl-4-methyl-5-0x0-1,3-oxazolidin-4-
yl]pent-3-enyl}-1H-isoindole-1,3(2H)-dione;

35 (2R ,4E)-2,7-diamino-2-methylhept-4-enoic acid, dihydrochloride;

2-{(3E)-5-[(2R,45)-3-benzoyl-2-tert-butyl-4-methyl-5-0x0-1,3-oxazolidin-4-
yl]pent-3-enyl}-1H-isoindole-1,3(2H)-dione;



di hydrochl ori de; and 30 1 EBMAR 2005
(2S, 4E) - 2- am no- 2- net hyl - 6- ( 3- met hyl tgfg- oxo0- 1, 2, 4- oxadi azol - 4(5H) -yl') hex-
4-enoi ¢ acid hydrochl oride. 204. A pharnaceutical conposition conprising

at | east one conpound selected fromthe group consisting of

(E) - 2- am no- 2- net hyl - 6-[ (1-1 m noet hyl ) am no] - 4- hexenoi ¢ acid; 35 (S,

E) - 2- ani no- 2- s hg)-2 3-dihiooz- 1hdptd4r&metducid Athydejchibritexenoi ¢ acid; (S,
E) - 2- am no- 2- net hyl - 4-fluoro-6-[(1-i m noet hyl ) am no] - 4- hexenoi ¢ aci d; 40
(S, E)-2-ani ngguy Iéﬂ)ﬁho% pmuk 5}19@ a]mh&? neRhIvh)ag Rl 4- hexeno c
acid;s (R E)-¢5 Lgl(a n ni E hyl) am™no] - 4"hexenoi ¢ aci d;

45 (55 E) 2 am E’ i I’'m noet yI ’am no] - 4- hexenoi ¢ aci d;

2- am no- |mn exynoi c.acid; 108

(2) - 2- Rt ﬁ%i[ﬁ( é s -meﬂﬁvé%%@ ﬁdﬁi‘yﬁ%@ “c acid; 15 MAR 2005

(S, E)-2-am no-2- rreth I- d[ i mi_noet hyl ) am no] - 4- hexenoi c aC|d 5

(2S, 4E) - 2- ani Rty ?féﬂiw 5 éhan pylamEioygnethythexdeynentes of - 4(5H) -yl ) hex-

4-enbil ¢ acid; (2S, 5E)-2-ammp-6 { [(1 Z- N-hydroxyl)ethanl m doyl ] am no}

- 2- et hyl hex44(2El)e4 brooiabutréiedyl]-3-methyl-1,2,4-oxadiazol-5(4H)-one;

(E) - 2-am no- 2- net hyl - 6-[ (1-i m noet hyl ) am no] - 4- hexenoi ¢ aci d,

di hydr ochl ori eethyl N-(2%-dichlorobenzylidene)alaninate;

E) - 2- am no- 2- net hyl - 5-f | uor o- 6-[ (1-i mi noet hyl ) am no] - 4- hexenoi ¢ aci d,

di hygg ochl or i qeg). lﬁy%roxy henyl)ethanoic acid, formic acid salt of Methyl (S, E)-2-

E) - 2- am no- 2- r&‘ﬁﬁw bttty 149 P-ifirlo iyt BnfiRG laDidxkAH10] - 4- hekenoi ¢ aci d,

di hydrochl ori de;
(25)-hydroxy(phenylethanoic acid salt of Methyl (25,4E)-2-amino-2-methyl-
6-(3-methyl-5-ox0-1,2,4-oxadiazol-4(5H)-yl) hex-4-enoate; and

hD

20
Methyl (S, F}-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoate,
dihydrochloride.

203, A compound selected from the group consisting of:
» (£)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid,;
(S, E)-2-amino-2-methyl-5-fluoro-6-[(1-iminoethyl)amino]-4-hexenoic acid;
30 (S, E)-2-amino-2-methyl-4-fluoro-6-[(1-iminocethyl)amino]-4-hexenoic acid;

(8, E)-2-amino-2-methyl-4,5-difluoro-6-[( 1 -iminoethyl)amino]-4-hexenoic
acid;

35 (R, E)-2-amino-2-methyl-6-[( 1-iminoethyl)amino]-4-hexenoic acid;
(S, E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid,;

2-amino-2-methyl-6-[( 1 -iminoethyl)amino]-4-hexynoic acid;

40
(Z)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid,;

(S, E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid;

45 (25,4E)-2-amino-2-methyl-6-(3-methyl-5-0x0-1,2,4-0xadiazol-4(5H)-yl) hex-
4-enoic acid;

(28, 4E)-2-amnio-6 {[(1Z-N-hydroxyl)ethanimidoyl]amino}-2-methyl hex-4-
enoic acid;



(S, B)-2-am no-2-nethyl-4,5-difluoro-6-[(1-im noethyl)an no]-4-he '

aci d, dihydrochloride; (R 107 TSMAR 2005
E) - 2- am no- 2- net hyl - 6-[ (1-i m noet hyl ) am no] - 4- hexenoi ¢ acid, 25

di hydrochl oride; (S,

E) - 2- am no- 2- net hyl - 6-[ (1-i m noet hyl ) am no] - 4- hexenoi ¢ aci d,

di hydr ochl or i gey.2 3ird>2ety1 3 FretifHoefnarkinaTiamatehyic i, no] - 4- hexynoi ¢

acid, dihydr Oﬁﬁhlyﬁfdcﬂl%nde,
(2)-2-am no-2-net hyl -6-[ (1- |mnoethyl)am no]j - 4- hexenoi ¢ aci d,

di hydg ochl ori e A
o) Sov o> VRSP SR Aper hORTs e
di hydr ochl ori

(25, 4E) -2- am %\d&k&%f%‘{qs énc(tngm%hg ro—é[(?—lmlnoe%'nydl')a%)ir?cﬂ f ﬁcxcngl(CSa pyh) hex-

4-enoic acid

dihydrochloride;
10
(S, £)-2-amino-2-methyl-4,5-difluoro-6-[(1-iminoethyl)amino]-4-hexenoic
acid, dihydrochloride;
(R, E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid,
15 dihydrochloride;

(S, E)-2-amino-2-methyl-6-[( 1-iminoethyl)amino]-4-hexenoic acid,
dihydrochloride;

20  2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexynoic acid, dihydrochloride;
(Z)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid,

dihydrochloride;

25 (S, £)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid,
dihydrochloride; and

(25,4E)-2-amino-2-methyl-6-(3-methyl-5-o0x0-1,2,4-oxadiazol-4(5H)-yl) hex-
4-enoic acid hydrochioride.

30
204. A pharmaceutical composition comprising at least one compound

selected from the group consisting of:

(E)-2-amino-2-methyl-6-[(1-iminoethyl)aminc]-4-hexenoic acid;

35
(S, E)-2-amino-2-methyl-5-fluoro-6-[(1-iminoethyl)amino]-4-hexenoic acid;
(8, E)-2-amino-2-methyl-4-fluoro-6-[(1-iminoethyl)amino]-4-hexenoic acid;

40 (S, E)-2-amino-2-methyl-4,5-difluoro-6-[(1-iminoethyl)amino]-4-hexenoic
acid;

(R, E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid;
45 (S5, E}-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid;

2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexynoic acid;



10
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108

(2)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid;
(S, £)-2-amino-2-methyl-6-[{1-iminoethyl)amino]-4-hexenoic acid;

(25,4F)-2-amino-2-methyl-6-(3-methyl-5-oxo-1,2,4-oxadiazol-4(5H)-yl) hex-
4-enoic acid;

(25, 5E)-2-amnio-6 {[(1Z-N-hydroxyl)ethanimidoyl]amino}-2-methyl hex-4-
enoic acid;

(E)-2-amino-2-methyl-6-[(1-iminoethyl)aminc]-4-hexenoic acid,
dihydrochloride;

(S, E)-2-amino-2-methyl-5-fluoro-6-{{ 1-iminoethyl)amino]-4-hexenoic acid,
dihydrochloride;

(S, E)-2-amino-2-methyl-4-fluoro-6-[( 1-iminoethyl)amino]-4-hexenoic acid,
dihydrochloride;

(S, E)-2-amino-2-methyl-4,5-difluoro-6-[(1-iminoethyl)amino]-4-hexenoic
acid, dihydrochloride;

(R, E)-2-amino-2-methyl-6-[{ 1-iminoethyl)amino]-4-hexenoic acid,
dihydrochloride;

(S, E)-2-amino-2-methyl-6-[{ 1-iminoethyl)amino]-4-hexenoic acid,
dihydrochloride;

2-amino-2-methyl-6-{( 1-iminoethyl)amino]-4-hexynoic acid, dihydrochloride;

{Z)-2-amino-2-methyl-6-[(1-iminoethyl)amino}-4-hexenoic acid,
dihydrochlonde;

(S, E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid,
dihydrochloride; and

(25,4E)-2-amino-2-methyl-6-(3-methyl-5-0xo-1,2,4-oxadiazol-4(5H)-yl) hex-
4-enoic acid hydrochloride.

15 MAR 2005



