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Hept vnoi ¢ QJQ_QErivatives Useful as Nitric Oxide Synthase Inhibitors

Cross Ret'dt'&fcé’t o Rel at ed Applications 5 This applicati oRCTIL& nBsorhe
benefit of U S. Provisional Application Serial No. 60/232,683, filed

Sept enber 15, 2000. Field of the Invention The present invention rel ates

to 2-am no-2-al kyl -5 heptenoi ¢c and heptynoic 10 acid derivatives and

their use in therapg:Amningdriikelb deptaaiic and Elcpsvivit Aicid DéFidgtivaynt hase
inhibitors. Related Art It Usfulbe®NitridOMieSiRRadd MneGiidy 1980 s that the
vascul ar rel axati on caused by acetylcholine TS depende on the vascul ar
endot hel i um The endot hel i um 15 derived relaxing factor (EDRF), now known

to be nitric ExésiRefdud)ceito Rydmet Apslitations t he vascul ar endot hel i um by

nitric oxigde synth ed% @é: The activity of NO as a vasodilator has been
known for well ove&f’% P @.Cl@ﬁlsmﬁtﬂi@gh?fW@ Pesovitiena dtpplieaticaperiags
deriving fromgnyhnts géd &; trd ghtfate and other nitrovasodil ators.
The identifi camlgon d?g%gﬁﬁggéﬁﬁgg ralssl’ ggtir)dr‘lci ded with the discovery of a

bi ochem cal 20 pathway by which NO is synthesized fromthe am no acid

L-arginine by _the enzyme NO synthase. Nitric oxide is an endogenous

stinul at or ofﬁﬁm"éé%ﬂlanyl ate cyclase. In addition to

endot hel i um depend xat i on is involved in_a nunber of )

bi ol ogi cal actions%B% %ﬁ%ﬁﬁﬁw?§?%F%§%%F%%Q%Hmbﬁﬁﬁﬁg93pem8@FP§déﬁﬂyﬂom

cel | -to-cel | 25d @envaivesaid ®RiriuRe Inhtﬁm%??,ti \A?Ian(ﬂﬁgal‘%r S%SE Gfthic [RRgee are at
- (1

| east three types of NO synthase as follo a constirtutive,
Ca++/ cal nodul $¥ithpepewdairs.enzyne, |ocated in the endothelium that

"rel eases NO iﬁgrggpﬁnse to receptor or physical stimulation. (ii) a
constitutive, dulin dependent enzyme, located in the brain, 30

that rel eases NO i B haeBRINGBWNAIFRIEPLATy RSORM Al asshiaMMALESR caused

by acetylcholine is dependent on the vascular endothelium. The endothelium-

15 derived relaxing factor (EDRF), now known to be nitric oxide (NO) is generated in
the vascular endothelium 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 amylnitrite, 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 endothelium-dependent relaxation, NO is involved in a 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.

(iti) a Ca™ independent enzyme which is induced after activation of vascular

smooth muscle, macrophages, endothelial cells, and a number of other cells by



(iii1) a Cat++ independent enzyne which is induced after activati onnﬁf MAR 2005
vascul ar ‘féﬂomh nmuscl e, macrophages, endothelial cells, and a nu ér éB

ot her cel v $25 MAR 2005 WO 02/ 22562 PCT/ US01/ 28673 endetoxisni, asad;

cyt oki nes. Once expressed, this inducible nitric oxide synthase
(hereinafter "iNOS') generates NO continuously for |ong periods. The NO
rel eased by each of the two constitutive éhzynes acts as a transduction
mechani sm under | yi ng several physiological responses. The NO 5 produced
by the inducible enzyne is a cytotoxic nolecule for tunor cells and

i nvadi ng m cr efd@efinSAE cvidkifkS adverse.effects of excess NO
production, in particul z(a:ry{ pat hopgg‘?g)gﬁé%g%gg%sllga?céweghtﬁcﬂxéietﬁéf“ﬁ‘éﬁ%ge, may

result | ar gelBerdinaitert iONO) satetdresioedndyudNGFor 1M Rerods 2 9" owi ng body
of evidence that l}lg @ be involved in the 10 ‘degenération of cartilage
whi ch takes pl ace ‘88 Y ralsised byracheofithe e ormditititorensymés @ss agst hritis and

it is also kn Synthesis, is incr ed in rheumatoid arthritis
and in ost eoa?t 2 P?lﬁésn J}Qgi«%%sr%%l & eﬁ‘éf"ﬁcﬁ%%fﬁﬁ)?éol%ﬁ?laﬁmnéwperdg@d_ f or
ther apeut i upedacel ot iaelcRst b Sind BRIABLPN0 BRI RERGPOSLI Lt | ve and

the induci bl e NO synthases. Use o 5 stch a non-selective t hase
i nhi bi tor reqiVrd8SOhaooszanEmse dt esbeppeaksethai miversdeffet@ oB¥Rbds NI®

potentially seri consequences, of over-inhibition of the constitutive
NO- synt hase, g‘{ﬁ’gﬁ&i"&né‘é%ﬂﬁ‘?&%ﬁ%@%&%‘@sw&ém@ﬁ@ tissneatienage smiap kesult
thrombosis aneésely FEHEHE ABRIhthdsieARL NG ar, in the case of the

t herapeutic use of L-NWA (gﬁn ngn-ese elcti ve NO synthase inhibitor) for the

treatment of toxi €herhoek gidwihabodeefea@:nte commENaRd tehafolLAEinRALT ent  nust
be subj ecly todc%(grrllti{]uou1r§1 bl.ood pressure nonitoring throughout the
treatnent. Thus WAIPROhTHYLEE #btoh/akesmlaspsiasenlt off aektialni comditichaech as

t her apeuti ¢ UidHdtlsanRLONI . t Lat.e. precauti.ons are taken, NO
synt hase i nhi bi t or snmﬁ?%ﬁ%gs\gbgglt%%mg%the?ﬁg DERAEA R HieumatyidiaghriBs ¢ t he

i nduci bl e NO aswirin lvsteearttiorités. consi derably greater extent than the
constitutive 25 is forrrP of NO sgnt hase woul d be of even greater
t her apeutic benef i toBn8 thgdY@psynthase inhibitors proposed for therapeutic use are non-

selective; they inhibit both the constitutive and the inducible NO synthases. Use of
15 such a non-selective NO synthase inhibitor requires that great care be taken in order
1o avoid the potentially serious consequences of over-inhibition of the constitutive
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
20 recommended that the patient must be subject to continuous blood pressure
monitoring throughout the treatment. Thus, while non-selective NO synthase
inhibitors have therapeutic utility provided that appropriate precautions are taken,
NO synthase inhibitors which are selective in the sense that they inhibit the
tnducible NO synthase to a considerably greater extent than the constitutive
25 isoforms of NO synthase would be of even greater therapeutic benefit and easier to
use (S. Moncada and E. Higgs, FASEB J., 9, 1319-1330, 1995},
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

30 and preferentially inhibit the inducible isoform of nitric oxide synthase.



use (S. Mncada and E. Higgs, FASEB J., 9, 1319-1330, 1995). PCT 1{ MAR HmS
I nternational Publication No. WO 93/13055 and U. S. Patent No. 5,132,

the di scMSSUE 6 which are hereby incorporated by refere®€@isniehiesr
entirety as if witten herein, disclose compounds that inhibit nitric

oxi de synthesis 30 and preferentlally i nhibit the inducible isoform of
nitric oxide synthase. 1 5 MAR 2005 WO 02/ 22562 PCT/ US01/ 28673 PCT

I nternational Publication No. WO 95/25717 discloses certain amdino
derivatives as being useful in inhibiting inducible nitric oxide synthase.
Varjous attenpts have beew HRffbRal BRI HRrIG WOl $019Y AN ARLe LAY O
NOS i nhi bitors by adding one or nore rigidifying el enents

inhibitor's Eﬂrmﬂmmiemveuvel@tﬂslbleugtusom 1rb1y1h%1t1d$mde¢1balmﬁicqm@ syN&ﬁse Chem

7, 1097 (1999)) ang R . Young et al Bioorg. Med. Chem Lett. 10, 597
(2000)) teach that %%ﬁ%&‘?%%%b%tm%’ﬁép IPEE the PRlcneY awbsedectiviy of
car bon-car bo uhl t ab apprqach to i i
selectivity %?gN%gﬁ)llnﬁ %% (%(?%Hé) i mf ?ﬂ’o? ilglf)flﬁge HEPOR 16 @Enﬁﬁm{% “have

now been fSoundunture hPlliiﬂib@tlbﬂmE‘b)a‘(ﬂVEEH @tg@ (Eﬂ‘oobfe'\m‘gi \Bledh. TGfIM"PG?@DQH%nH'R the
human cartil age expl ant assay, a nodel for osteoarthrifis he present
i nvention de @Wﬁt@saltwﬁlﬂ&@h Hbui7e(A96AD ©ach bt impesings a

rigidifying re: uItln qQunds hve nex d. potency
9 y %I )ﬁ/F@‘H‘&U I@%g 01.’1Fl Fg) c:fl(ﬁ%\/eggon ShéS not a

and selectivit

publication kyvofable@gp ﬁiaciﬂfo ﬁ}%&ﬂ%&&chb@dfor@@mnhfbltég97 (1999)) teaches
that when a carbon-carbon doubl e bond i's used to constrain the arginine

backbone, theugamamtafitee Invemtean pl aci ng the carbon framework in a cis or Z

' t at d f t t t t,
ol of inic 1Cer | vat |G ALDR APl CRTSEHAY U RSP Bbr AqveRgRal REiFA oo

trans or E copfi¢@wudth ek RO Qrpald ShIsHRSLY 3 8Sde TP ﬁ&?ﬂﬂﬁ sl nvention
denonstrates that a carbon-carbon doupb | e ﬁsra%d |§1np%rtsoa avor abl e
interaction with |T1Mﬁ$ﬁnemmorsdmhortstra&es tiee a cedbsuichitng dbablpdwndsahby e

unexpect ed potency and.sel ectivit ibition of inducible NOS over
t he Eonst it 5tui°?/'£ qy &8 gléiilt%pg element, Xnd t?le resu ting compounds have unexpected

potency and selectivity for inhibition of inducible NOS.

13 Moreover, the publication by Y. Lee et al (Bioorg. Med. Chem. 7, 1097

(1999)) teaches that when a carbon-carbon double bond is used to constrain the
arginine backbone, the geometric isomer placing the carbon framework in a cis or Z
orientation produces a less favorable interaction with NOS. In contrast, olefinic
derivatives of arginine placing the carbon framework in the trans or E configuration

20 are better substrates. The present invention demonstrates that a carbon-carbon
double bond imparts a favorable interaction with inducible NOS, such that the
resulting 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

25 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
surprisingly less able to penetrate certain non-target organs in test systems,
especially 1in comparison to the compounds of WO 93/13055. This surprising
differentiation in expected access between the target organ (cartilage) and other

30  organs is an unexpected advantage for the compounds of the present invention.

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



Further, conpounds of the present invention have the advantage of pe;k AR 2005
25 very q{,&i‘%q.gﬁ us as iNOS inhibitors in the human cartil age expl ant
assay, a MOd&r**f or osteoarthritis. At the same time the coapausndsscof t he
present invention are surprisingly less able to penetrate certain
non-target organs in test systens, especially in conparison to the
conmpounds of WO 93/13055. This surprising<differentiation in expected
access between the target organ (cartilage) and other 30 organs is an
unexpect ed advantae for the conpounds of the present invention. In a broad
aspect, conpounds of the present invention are represented by: 15 MAR 2005
WO 02/ 22562 -4 H H3C N NTH or or a Pharmaceutically acceptable salt

t hereof, wherein: 5 PCT/#OJ!’EOI/ZSO'% R1 i‘i’ hal o, CI-C5 alk-yl or Cl-C5

al kyl substituted by al r ~or_rore haleT™~\R2_i-<-@yHdr ogen, hal o,
Cl-C5 al kyl or Cl1-C5 al kyl sufpstitutéd by alkoxy orygone or nore halo; and
R3is C1-C5 alkyl O Cl1-C5 allkyl be substituted by atkoxy or one or nore
hal 0. 10 In an enbodi ment repgxgsented by Fornul a R, tNE,i nvention is
represented to a conpound of formula 1: H3C 15 NHI or a
pharmaceutically acceptable salt thereof, wherein, R is hydrogen, halo,
or C1-C5 alkyl, said C1-C5 alkyl optionally substituted

RI

Q: — or IL'—\_LL
”

Ru

or a pharmaceutically acceptable salt thereof, wherein:

5
1-
R’ is, halo, C;-Cs alkyl or C-Cs alky! substituted by alkoxy or one or more halo;
R” 1s hydrogen, halo, C,-Cs alkyl or C,-C; alkyl substituted by alkoxy or one or
more halo; and R® is C;-Cs alkyl or Cy-Cs alkyl be substituted by alkoxy or one or
more halo.
10
In an embodiment represented by Formula I, the invention is represented to
a compound of formula I:
HSC\l_r
15 NH

or a pharmaceutically acceptable salt thereof, wherein:

1.
R" is hydrogen, halo, or C,-Cs alkyl, said C,-C; alkyl optionally substituted
by

20 halo or alkoxy, said alkoxy optionally substituted by one or more halo;



by 20 hal o or al koxy, said al koxy optionally substituted by one ory ﬁDMRR 2005
hal o; V\DW 2‘/’2%_56}2 -5 5 15 MAR 2005 PCT/US01/28673 R2 is hydrogen, halo,

or Cl- G5 &l 1A %%said C1-C5 al kyl optionally substituted B%TH@I‘U?*@ﬁ

al koxy, said al koxy optionally substituted by one or nore halo; and R3 is
Cl-C5 al kyl, said Cl1-C5 al kyl optionally substituted by hal o or al koxy,

sai d al koxy optionally substituted by one’or nore halo In an enbodi nent
represented by Fornmula |11, the invention relates to: NH 10 15 Il or a
pharmaceutically acceptable salt thereof, wherein: R3 is Cl1-C5 al kyl, said

C1-C5 al kyl opti onRf {syhyaledeshi fals, e (Cshidthyo, Qid @AMyl gﬁﬂcﬁlaH?%WiYuted
optionally substituted by one or nore halo. In an enbodi nent” represented

by Fornula Il1l, thHe&Yinvention relates to: H H3C, N NH ELI 20 or a
bl.e.salt theregof R1 is hydrogen, halo,

phar maceuti cal accepta S wher.ei n:
or Cl-C5 al k a!“y 8%@50%&-5% allfq¥y oPHRRY ﬁétPW“‘SH%ﬁ&qnﬁﬂféfa”WZW@/ 22562 -6
R’ is C1-Cs alkyl, said C;-Cs alkyl optionally substituted by halo or alkoxy,
5 said alkoxy optionally substituted by one or more halo

In an embodiment represented by Formula IT, the invention relates to:
R’ NH,

CO.,

10 il
or a pharmaceutically acceptable salt thereof, wherein:
R?is C,-Cs alkyl, said C;-C; alkyl optionally substituted by halo or alkoxy, said
alkoxy optionally substituted by one or more halo.

In an embodiment represented by Formula III, the invention relates to:
15

20 or a pharmaceuntically acceptable salt thereof, wherein:
R'is hydrogen, halo, or C;-Cs alkyl, said Cy-Cs alkyl optionally substituted
by



1 5 MAR 2005 PCT/USO01/28673 hal o or al koxy, said al koxy optional I1y MAR 2005
substi tutégg 'gyﬂ?{]e or nore halo; R2 is hydrogen, halo, or Cl-C5 al kél,

said Cil- | kyT'“ optionally substituted by halo or al koxyPCEEH 8hoxy
optionally substituted by one or nore halo; and 5 R3 is Cl1-C5 al kyl, said
Cl1-C5 al kyl optionally substituted by halo or al koxy, said al koxy

optional |y substituted by one or nore hal & In an enbodi ment represented

by Formula 1V, the invention relates to: H HCN NH 10 IV or a
pharmaceutically acceptable salt thereof, wherein: R3 is Cl1-C5 al kyl, said
C1- G5 al kyl ophlo@ralitakyssbns hlkb i i @l koxy
optionally substituted yby one t‘%@%@%ﬁll?%l&uﬂ%@% ggﬁoﬁa{ﬁggéc}%rlr@gnt

represented by For Riliah¥drogdre haloyen€i-0haike!, atid <t @; al¥1 opBofllyasubstituted
pharmaceutically agceptable salt thereof, wherein: Rl is hydrogen, halo,

or Cl1-C5 al kyl, saP¥ C1-C5 alkyl optionally substituted by 15 MAR 2005 WO
02/ 22562 PCT/ 3 < : sal d, al koxy opt.ional |,y
substituted bbﬁgrl?lre%g%zﬁbsragd ﬂg}”gy 81?5&%@%‘%?%@%%%@ R&T %1?/1“81?6 lEO-’égdal kyl ,
said Cl-C5 al kyl opfiinBaidsyiksllsidi € uCeskylyptidahioy %sﬁh%haw&damb%wy
optionally subsq&ituted by one or nore halo; and 5 R3 is CI-C5 al kyl,” said
Cl-C5 al kyl ol 8¥ary ¢reemadhyisubstiated pyioak er rorahidoxy,

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

10
v
or a pharmaceutically acceptable salt thereof, wherein:
R is C1-Cs alkyl, said C,-C;s alkyl optionally substituted by halo or alkoxy,
said alkoxy optionally substituted by one or more halo.
15 In an embodiment represented by Formula V, the invention relates to:

20 ora pharmaceutically acceptable salt thereof, wherein:

R' is hydrogen, halo, or C1-Cs alkyl, said C;-Cs alkyl optionally substituted
by



sai d al koxy optionally substituted by one or nore halo In an enbodi1n§rw}R 2085
represente pyrFanula VI, the invention relates to: H H3C, N 10 V

or a phartaleatital |y acceptable salt thereof, wherein: RFGEUEN2ES3al kyl
said CI-C5 al kyl optionally substituted by hal o or al koxy, said al koxy
optionally substituted by one or nore halo. 15 In a broad aspect, the
present invention is directed to novel conpounds, pharnaceutical
conpositions, process for preparing novel compounds, process for

prepari ng pharnmaceutical conpositions, and nethods of using said conpounds
and  conposi th@l@axfag{oanﬂi@h&bwpﬁﬁomg'élh&hhﬂadwéﬁé&@éﬂe%léy”_t hesis in a
subj ect in need ofjsuch inhibition or nodulation by adm nistering a
conpound whi ch pr efRéngehydraginy haldOoi GhChalicgl, exid 1 dlsladit @ optitueal iy zdbitbik-@
isoformof nitric oxide synthase over the constitutive isofornms of nitric
oxi de synthase. It s also another object of the present invention to

| ower nitric I el S b My j i uch | o i.n The
present compoiade Sk E Sid RutePbldaiy W RERA & oG bRl g
activity, and areRéxpeciRdiyl) shie Tis€f alkyliopribhaiyt e ek Rt yHal PHOMRWAXI S
of a disease or condition in 25 which the synthesis or over-synthesi's of
nitric oxide P¥faHOxYoBHERAllyubstifuiSE Y Ong opmrFhal®05 WO 02/ 22562 -5

PCT/ US01/ 28673 Co . th resent . i nvent.i il.l be useful for
treating, among o?ﬁg%pgﬁlﬁ?%&e?&eﬁfﬁSSMP { Eﬂ“?wagﬁswﬁj"évﬁl,“owe $5t Y r eat i ng
other nitric oxide synthase- nedi ated di sorders, such as, as an anal gesic

in the treatnment of pain and headaches. The conpounds of the present
invention will be useful in the treatnment of pain Rj NH,

10
VI
or a pharmaceutically acceptable salt thereof, wherein:
Rlis Ci-Gs alkyl, said C;-Cs alkyl optionally substituted by halo or alkoxy, said
alkoxy optionally substituted by one or more halo.
15 In a broad aspect, the present invention is directed to novel compounds,

pharmaceutical compositions, process for preparing novel compounds, process for
preparing pharmaceutical compositions, and methods of using said compounds and
compositions for inhibiting or modulating nitric oxide synthesis in a subject in need
of such inhibition or modulation by administering a compound which preferentially
20 inhibits or modulates the inducible isoform of nitric oxide synthase over the
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
are expected to be useful in the treatment or prophylaxis of a disease or condition in

25 which the synthesis or over-synthesis of nitric oxide forms a contributory part.



5 including somat ogeni c (either naciceptive or neuropathic), both FOUMAR 2005
and chroququpggg could be used in a situation including neuropathic paln
for which a ¢ombn NS AID, opioid anal gesic or certain ak€Tusonwabsant s
woul d traditionally be adm nistered. Conditions in which the conpounds of
the present invention will provide an 10 advantage in inhibiting NO
production from L-arginine include arthrit$c conditions. For exanple,
conpounds of the present invention will be useful to treat arthritis,
including but not limted to rheumatoid arthritis, spondyl oarthropathi es,

gouty arthritis, CHMEAREOLE i DrestihOiton RS RENI RETRLASH S Jlvent] e

arthritis, acute rheumatic arthritis, enteropathic arthri i's, ¥ P&t hi c
arthritis, ps&Hngs inflammpien ins subfecanad faytegeant other hifvid biige sfRARQUNds  of
the invention V\AII%};‘? f:érther useful in the treatnent of asthnms,
bronchitis, nBRSIAELHSQIsI,EIch@sfs andpaleasioin hediatnsne nfipainent badaches.
tendinitis, bungkbindousdsidth : it such.as psoriasis, eczens,
burns, sunburn, de??r%fti tis, %eggérg%ﬁﬁéékﬂﬂé%%@ﬁ% _,a’eafﬁ"dmﬁﬁ%ttofd)&éf} ative

i nfl anmat in 2Gliding swthatggdnid (et doaipfivOB? RREGHA Soﬁ%cgﬁra%d%?x?&ias

cat aract surgera/ an{ii refractive surgery. Conpounds of the inventionalso
woul d be usef 819 ¢®id g gped igasituation wehidimg nevoopditic pais fenehicha dorfrhasmmat or y

bowel di sease hn, s . i ) astritis, irritable bowel syndrone
and ul cerati vgsggllg i’ﬁngld&%%g%szcﬁ%scee TRy BlseRts Wk irafiBenaliydseul i n
treating inflammistand. 25 and ti ssue danage in such di seases as vascul ar
di seases, mgrai ne_headaches, periarteritis nodosa, thyroiditis, aplastic
anenia, Hodgkin's HPBdi&eas in whitk thedsmegountisofitht ipeestreieventib) RAL IpréViabgh es,

e A 0 e B Dl i Sy
Behcet' s syndFamrampd, ¥ompshidsof o Rtent tdvinudPwER i dakliSe itis. .
hypersensitivity, swelling occurring after 1 njury, nyocar A5 Ao n a,
and the 1i ke.inghéingdssankisitabtel tieainamidberthrital wondlohtierobh@AL Ay 1 5 MAR
2005 WO 02/ Zﬁ‘émg%sp ocsrclaoli%?u]i/tig,%?/s?tgnﬁcglupus erythematosus, juvenile arthritis, acute
rheumatic arthritis, enteropathic arthritis, neuropathic arthritis, psoriatic arthritis,
I5  and pyogenic arthritis.
Compounds of the invention will be further useful in the treatment of
asthma, bronchitis, menstrual cramps (e. g., dysmenorthea), premature {abor,
tendinitis, bursitis, skin-related conditions such as psoriasis, eczema, burns,
sunburn, dermatitis, pancreatitis, hepatitis, and post-operative inflammation
20 including inflammation from ophthalmic surgery such as cataract surgery and
refractive surgery. Compounds of the invention also would be useful to treat
gastrointestinal conditions such as inflammatory bowel disease, Crohn's
disease, gastritis, irritable bowel syndrome and ulcerative colitis.
Compounds of the invention would be useful in treating inflammation
25  and tissue damage in such diseases as vascular diseases, migraine headaches,
' periarteritis nodosa, thyroiditis, aplastic anemia, Hodgkin's disease,
sclerodoma, rheumatic fever, type [ diabetes, neuromuscular Junction disease
including myasthenia gravis, white matter disease includin g multiple sclerosis,
sarcoidosis, nephrotic syndrome, Behcet's syndrome, polymyositis, gingivitis,
30 nephritis, hypersensitivity, swelling occurring after injury, myocardial

ischemia, and the like. The compounds would also be useful in the treatment



uvei tis, _ocular photophobia, and of inflanmation and pain associated wt
acute injuPY*¥ the eye tissue. OF particular interest anfiglHHesuSes of
the present inventive conpounds is the treatnment of glaucoma, especially
where 5 synptons of gl auconma are caused by the production of nitric oxide,
such as in nitric oxide-nediated nerve ddmge. The conmpounds woul d al so
be useful in the treatnment of pulmonary inflammtion, such as that
associated with viral infections and cystic fibrosis. The conpounds woul d
al so be usef ubf bgtithhlge dises, ¥R aPlat@ Akl S @Dt Abp MBI OLR Gy St em

di sorders, such as cortical 10 denentias including AFZ el mer' s 'di sease,
and central nefveushaypiodm, dadrafmflamesuibhiang phinemseiatakeithiaschaenuay and
trauma. These c‘%ﬁrrpounds V\?}Ly d al so.be wuseful in the treatnent of allergic
rhinitis, respH? Mat8FPSHcs I RIS ameigdBe ysasiof shopRs&Yndr one, and

at her oscl er osi A S o the treatnment of
pai n, includi h@egﬁ?@%ﬁmﬁgﬁg%h%}o@% %ﬁ?%ﬁégﬁélﬁg?’ r\?fhe(rfent al pain,

nuscul ar pai nsympiomsadigiadoiay atcerquesdisae pebduulicd of Mid oxiaY NAERAR; and
pain resulting fromcancer. The conpounds would be useful for the
prevent i on of NHEFENdeA8ediafed Rerys damzRei i cosnppusdnweuldpdsn biewsebdiing usef ul

for human tre al s seful for, veterinary
treatnent of %%%%?%ﬁmzilﬁ%ﬁ{sﬁ,g 1glxo |c[§Hi %ﬁ?s aa?s8?‘ﬁ¥ed2‘ﬁ' %Hirﬁ[a! s,

i ncl udi ng manEE&icAB An®tiReE HLesdiEbTE @snpdvRaewBhRl &40 180 RRIITB! @ | NCl ude
hor ses, dogs, and cats. The present conpounds may al so be used in

co-t her api es, tUpamenapl gerigin cepgppharyeysysystpm discadws,chcloahesrticdnvent i onal

antiinflapratqry therapi es ch as .together with steroids, NSAIDs, COX-2
sel ecti vemhﬁ%‘%?rg?ag ,m"ﬁ%@;‘f’: Sﬁé?"ﬁ%ﬁsa‘ihf%‘ ?’&ng‘?‘fﬁ" NPLYRRDH ISR damage
5- | i poxygenas sl TrdrR s ok KeHeANl AA0RLERS TREL coth;%ﬁ%jay%gidag& be

of ophthal mi c diseases, such as glaucomm, retinitis, retinopathiesi § MAR 2005
h

i nhibitors. Qther conditions in which the conpounds of the present
i nvention wi | bsefprigvhelecamentdy aergierhintis rhipiatdrn dishesi synilliindd, on i ncl ude

car 1 ovascul oL ST B HhaB S5 LMBEL0L NP, i OngsaL| e hear
aneurysm  r ef bk 250RMRII drientiald) §@iudifg bRt Enf@WR) postoperative
15 pain, dental pain, muscular pain, pain caused by temperoramandibular joint
syndrome, and pain resulting from cancer. The compounds would be useful
for the prevention of dementias, such as Alzheimer's disease.

Besides being useful for human treatment, these compounds are also

usefu] for veterinary treatment of companion animals, exotic animals and farm
20 animals, including mammals and other vertebrates. More preferred animals
include horses, dogs, and cats.

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

25  metalloproteinase inhibitors, 5-lipoxygenase inhibitors, LTB,4 antagonists and
LTA4 hydrolase inhibitors.

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}, congastive heart failure, myocarditis, atherosclerosis,

30  migraine, glaucoma, aortic aneurysm, reflux esophagitis, diarrhea, irritable bowel



1 5 MAR 2005 WO 02/22562 PCT/ US01/ 28673 -10 syndrome, cystic fibroshsMAR 2005
enphyseng, #Th bronchi ectasi s, hyperalgesia (allodynia), cerebral

i schem g%t%gﬁ bcal i schen a, t hronboti c stroke and gl obdCTiSaediza (for
exanpl e, secondary to cardiac arrest), nmultiple sclerosis and ot her

central nervous system di sorders nedi ated by NO, for exanple Parkinson's

di sease. 5 Further neurodegenerative disefders in which NO inhibition may

be useful include nerve degeneration or nerve necrosis in disorders such

as hypoxi a, hypoglycem a, epilepsy, and in cases of central nervous

system (CNS) #nakdiRe d Lni.ury), hyperbaric
oxygen convul sylhons a(r?dﬁfé(.)&;l?%&? {/Hn@@{g S&ﬂ% %gthﬁ%ug{ﬁb%%ectﬁ%ﬁ H%’ %%ﬁp

pre-seni| e defindyraa), asrdbril Rehereladbet! fo@MMmohdmia, &@&HS&@ﬁr@é%H%
chorea, Huntington's,_disease, Amyotrophic Lat eral Sclerosis orsakof f' s

di sease, i mdé SPRip o EK Pl gseeandary: i esidia¢ amestls mulmls ocldersis sideeipimng

di sorders, si.on epressi on or her synpt ons
associ at ed WI &gﬂi&%gﬁ&ssfs Steﬁl E‘% 5 %‘édm?% E@ eé‘FV‘P Kaien '@ déiteasdc.
Still other Cﬁlﬁﬂfeﬁﬁéﬁroﬁéﬂe@%ﬂbé UBBﬁith%n‘!H Nb 1Hﬁlbﬁﬂy@ﬁgggg 99&%1’1%:&%@ ed

by 15 the conpounds of t he present invention include treatnent
prevention ofNeaY deasnerbpe pangrae hﬂsrpas inshs@gders eting ppokiaahiesb!@Rirds e

| tients taki
benzod: azepi HELCPHn A OUT I SHaaieBlt Vs banatom (CRS) Taamaiipied suspiot bord
addi cti on, almaebi sTuoandoediiod Hiodanon I EOMROUAIS. B0y, JELhOdS of

t he present |nvent|on Wi I I" al so be useful in the treathent o Yon
20 of drug wiaxampiagie- Ssylrhq)d@nmtmf and AlaSvpd]eted dembdted) cadiex Y, SV&HHa81% Of

synpt ons ﬁf 'thd frog1 aé{nsy al cohol , or. tobacco addiction. The
present i i BBH‘E)@‘%EI lsﬁ% grpehic Lateral Selsrasise heamsakoffssliscagarmge

when t her apeyiiveallyrel A Betkobh Vo201 i ALEYL Al %meehsvg%ﬁ%%ﬂggﬂt&s ome

conpounds of the priesent "i nvention

25 product i ordepressioh-depgispioner btiet sbdnmgmwsdoem& Wiy PERRSIsBa B FRE AL ed
W th septic %or t.oxi c hermrrhagl ¢ shock induced by a wi de variety of
agent s; thera(g ptetyppdRenisheeleh as TNF, IL-1 and IL-2; and as an

adj uvant to short §8f Bher disorders or conditions which will be advantageously treated by
15 the compounds of the present invention include treatment of prevention of opiate
tolerance in patients needing protracted opiate analgesics, and benzodiazepine
tolerance in patients taking benzodiazepines, and other addictive behavior, for
example, nicotine addiction, alcoholism, and eating disorders. The compounds and
methods of the present invention will also be useful in the treatment or prevention
20 of drug withdrawal symptorns, for example treatment or prevention of symptoms of
withdrawal from opiate, alcohol, or tobacco addiction. The present inventive
compounds may also be useful to prevent tissue damage when therapeutically
combined with antibacterial or antiviral agents.
The compounds of the present invention will also be useful in Inhibiting NO
25  production from L-arginine including systemic hypotension associated with septic
and/or toxic hemorrhagic shock induced by a wide variety of agents; therapy with
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
30 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



i mmunosuppression in transpl ant therapy. Conpounds of the inventioh5aMAR 200%

useful far,the prevention or treatnment 30 of cancer, such as col orectal
cancer, and ¢cancer of the breast, lung, prostate, bladdePCTé&PVE% and

skin. The present invention is further directed to the use of 1 5 MAR 2005
WO 02/ 22562 -11 PCT/ US01/ 28673 t he conpounds of the present invention for
the treatnment and prevention of neopl asilds. The neopl asias that will be
treatabl e or preventable by the conpounds and nmet hods of the present

i nvention include brain cancer, bone cancer, a |eukem a, such as, for

exanpl e chr orthe compplakyfiie presdeeiivantich for theRhefBnt ARIgdRhligh of
cell -derived neoplasia (epithelial carcinoma) such as “basal cell

car ci noma, ad¥RBlaaeei ABeracopdsasitbitntildeitreatableaprgreventabite bpthei p  cancer,
nout h cancer, ea bowel. gﬁr&?e and stomach cancer,

h cancer, ., snal |
col on cancer ,Coﬁﬁ’vél 8%%{}10@?2%0 ¥ A e Preseit apyentig RRFABFEr BRgeni t al
cancers, sucftaa&rpmruxgmogﬁlh,aspr%wk&ﬁﬂ)le%%ﬁﬁ{]lym‘sﬁ%é’ [c 1ERAGRL. 5 and 1 ung
cancer, 10 breast cancer and skin cancer, such”as squanous cell, nelanong,
and basal 5 cdyimpbemeepsthelml osll-@itevabmoptasiar(epigicliabtdrcinamal felms and ot her
known cancera)[ tiha effect epitheljal cells throughout the body. Conpounds
of the prese®?%ivEMTFENWALTNORFCHECMEE Sisieinstipgl sancesuch éatipent  of

nesenchynal dﬁﬁ&e\f%ouﬂ%%e@,sés@xéhoOlgg.fgag{:é}béxx:al] Pmel%%ggér%%ld%t Lo he treated

is selected from15 gastrointestih anter, liver cancer > PBfdtder cancer,

pancr eas cangengerpowgolycancan tesr, capte:rsblaﬁ@reaxﬁtﬁee,rpan@l%wi:zﬁﬂkr,@ﬂfg‘éﬁ{tal vul var
cancer, lung cancer, breast cancer and skin cancer, such as squanous cell
and basal celPNEIhEEFR 2S 98y coceis 67ivicabrARESin Mkl vanernget, Rodingaanedtso be

used to tjpeat [ i S W cur. ith radiation therapy. The
pr esent clgrrpobtﬁ\ gcértllr? Qn@t%o%@ng%hs%g' agéalﬁ%\%%stcgﬁt?lg O?ﬁbf@é‘fag%havi ng

adenomat ous pellypscerd, pedstidt canckhesal vall durcihamh | dndl ot OBt QHS=rPO! YPOSi s
(FAP). Additionally, the present conmpounds and nmethods can be used to
prevent pol ypBatefighh smttakidgeilnthpeushent e hedy.iGompsfunds of the present

tnvention will be effective as well for treatment of mesenchymal derived
neoplasias. Preferably, the neoplasia to be treated is selected from
gastrointestinal cancer, liver cancer, bladder cancer, pancreas cancer, ovary
cancer, prostate cancer, cervical cancer, vulvar cancer, lung cancer, Breast
cancer and skin cancer, such as squamous cell and basal cell cancers. The
present compounds and methods can also be used to treat the fibrosis which
occurs with radiation therapy. The present compounds and methods can be
20 used to treat subjects having adenomatous polyps, including those with
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
25  antineoplastic agent will produce a synergistic effect or alternatively reduce the
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
30  therapy to reduce side effects or enhance efficacy. In the present invention, another

agent which can be combined therapeutically with a compound of the present



FAP. Conjunctive treatnent of a conpound of the present invention15iMmR 2005
another 25 antineoplastic agent will produce a synergistic effect’or

al t er nat MRY¥2PEduce the toxic side effects associ ated wi tHf TehsmeRHSr apy

by reducing the therapeutic dose of the side effect-causing agent needed
for therapeutic efficacy or by directly reducing synptons of toxic side

ef fects caused by the side effect-causingZagent. A conpound of the

present invention will further be useful as an adjunct to radiation 30
therapy to reduce side effects or enhance efficacy. In the present

i nvention, an@i&ifion iAS1AREs MY 16 asARichE, ' ib ek e WAR 2
conpound of the present V\D%%2/22 62C%f%ﬁ%bﬁhﬁs%agg%%%?ﬁ@?%gﬁWBZ%%C

i nventi on i nclyolbesygemase-BeEf@PELRT)c Pagenblywhile TOX6-2dapishig: @knisnhhibict i ng

t he enzyne C%f(% 00X gce_nafe-Z ("COX-2"). Preferably such COX-2 inhibiting
agents i nhi bi cloctyvenerelative 1 theanaymg eveleoxygenasa A (E By bofydenase- 1

("COX-1"). S 2 :.2.:1L phi hi sh @)y KA as .a. ., COX- 2 sel ecti

i nhi bitor". Ll\?t;drj}e( or e¢ eﬁﬁﬁ% gmgd éoéo‘tn%éuﬁ%?tlﬁeﬁgmgggrseﬁdofcﬂaﬁf%@% %an be
t her apeut i5cal dopnpeantiofigte ptdeft mvekRoricansr! iBehpMBick M ESIbREdWHE £CDt he
COX-2 sel ective inhibitor selectively inhibits COX-2 at a ratio of at

| east 10: 1 r elckEiiveintebifoinihsrain e G lactivednigibpprefedrcaivtly inbibite £X-2

30:1, and sti)l r rahl t |east .50: 1 i in vitro test. COX-2
selective in tiaﬁlg%a%rgfsgtt}gesf 66‘5irglaﬁﬁ%toa18§'{?ﬂt?® o¢r§ixgg’tq‘%rﬁ R_X)F{eﬁlbﬁ%%‘ fedpounds
of the presen}o:ll,(lntmtiﬁﬁﬁm@@vrdf&%b!?ﬁhe 1681 S50 By in Vi%qgﬁ.ol@c%x-zﬂk?[e%ﬁ%' b,
etoricoxib, rofecoxib, ABT-963 2 -(3 ,4-di fruorophenyl)-4-(3

- hydr oxy- 3- mehpitors| usefnltoshgyapediic ¢ombination with the compounds of the present

t hyl syl.f onyl ) phenyl - 3( 2H) - pyr i dazi . _described in PCT Patent
o |t o TR WO el b SEER P CarieoRt, ivgsaH. BeHE pr L e

i nvention canzah '

2 B odrug of 3 O B R ol & “par ecox b

Anot her  chendutegrydpaionyhpagehs (ki mhidazinbnd elestsitfedlin PO TR Pgigleativ t h a

?gwg\?\ﬁnﬁgﬁ tl\rfg". \e’be&éa/%?lbr)l,v oerr}xtle!,lggicgrg.n Abgonslggu%%to%(%ﬁe ;lggen?)i(r?vrégltigﬁ C];I{ zcl)lrsnot he
be advantageously used in therapeutic combination with a prodrug of a COX-2

15 selective inhibitor, for example parecoxib.

Another chemotherapeutic agent which will be useful in combination with a
compound of the present invention can be selected, for example, from the following
non-comprehensive and non-limiting list:

Alpha-diflucromethylomithine (DFMO), 5-FU-fibrinogen, acanthifolic acid,

20  aminothiadiazole, brequinar sodium, carmofur, Ciba-Geigy CGP-30694,
cyclopentyl cytosine, cytarabine phosphate siearate, cytarabine conjugates, Lilly
DATHF, Memel Dow DDFC, dezaguanine, dideoxycytidine, dideoxyguanosine,
didox, Yoshitomi DMDC, doxifluridine, Wellcome EHNA, Merck & Co. EX-015,
fazarabine, floxurdine, fludarabine phosphate, 5-fluorouracil, N-(2'-furanidyl)-5-

25  fluorouracil, Daiichi Seiyaku FO-152, isopropyl pyrrolizine, Lilly L'Y-188011, Lilly
LY-264618, methobenzaprim, methotrexate, Wellcome MZPES, norspermidine,
NCINSC-127716, NCINSC-264880, NCI NSC-39661, NCI NSC-612567,
Wamer-Lambert PALA, pentostatin, piritrexim, plicamycin, Asahi Chemical PL-

AC, Takeda TAC-788, tﬁioguanine, tiazofurin, Erbamont TIF, trimetrexate, tyrosine

30  kinase inhibitors, tyrosine protein kinase inhibitors, Taiho UFT, uricytin, Shionogi

254-S, aldo-phosphamide analogues, altretamine, anaxirone, Boehringer Mannheim



non- conpr ehensi ve and non-limting list: Al pha-difluorornethylorni t1h51 IWAR 2005
(DFMO), 5-FU-fibrinogen, acanthifolic acid, 20 am nothi adi azol e,

br equi na® &§ R carnofur, G ba- Gei gy CGP-30694, cycl op@§tiyl Sigs@si ne,

cyt arabi ne phosphate stearate, cytarabine conjugates, Lilly DATHF, Merrel
Dow DDFC, dezaguani ne, dideoxycyti dine, di deoxyguanosine, didox,

Yoshitomi DWMDC, doxifluridine, Wellcone ERNA Merck & Co. EX-015,

fazarabi ne, floxuridine, fludarabine phosphate, 5-fluorouracil,

N-(2' -furanidyl)-5 25 fluorouracil, Daiichi Seiyaku FO 152, isopropyl

pyrrolizine, BBRLY:07Ybd888d4di1, bhbtbdidne, hﬁfak%ﬁlﬁgé%w,%g%ﬁ%%%{ﬂnﬁﬁme,

met hot rexate, \Wellcome MZPES, norspennidine,
NSC- 264880, I\lCth&C-:l@@iﬁﬂmiN@lﬁBNﬂi@arﬁmbﬁﬁK,cisp)Mmeyclb;&ﬂig?}ﬁdnﬁlaé\,LAnerican

pentostatin, piritrexi n:z | i canycin, Asahi Chenmical PL- AC, Takeda

TAC- 788, thio W%gpk'%@aﬁu%wf &Y parpfitplater, Degisse Dr kabe, Sunyimsso ne 30
ki nase i nhi bi {qf i 2] i nase, i.nhibitors, faihp UFT,.
uricytin"Shi o%%gc‘?rp (%}ﬁ?%,%egg?%ﬁ%@% S5 Getagay océ%c’éggf lcag&"ecﬁ%{ﬁlinﬁgp

anaxi rone,5 Boddiiviatigey, O g evm-Y0 02 /122668, olmbstAREARAR nt PEF-280%/ 28673

BBR- 2207, bestrabucil, budotitane, Wakunaga CA-102, carboplatin,
carnustine, THEAWERNCIBRspioHe prslivn] Bremetiingr Hnbyoes G;6-b, §blimtin 6 YKI-

cycl ophospham ican . anam.d -286558,. Sanafi. CY-233, cypl atate,
Degussa DlQ?]R;g“%,O’ mmrrgatnb lf()%l WP 21Ty Oﬁ‘ﬁ‘@ff{}‘?’%ﬁ‘f%f?%%"t*?‘ﬁ@la%&pl ati num

cytostatic, m@odilﬁatgakwm@lﬁl,@&IﬂN@@%ﬁ??S,@b@EﬁSC%ﬁi%ﬁ lafih, B0Rhn
el mustine, Erbanmont FCE-24517, estranustine phosphate sodi uﬁ]
f ot enust i ne, XANKedregngnagtineRmatsic FIGYKIS, rai 286 neh eprsudting a%mnithKtiaé SKikde,

“iproplatin, | ipe, fosfanide, mtolactol, i ppon_Kayaku NK-121,
NCl NSC- 2@439@,“%& ?%é&@ﬁ@i%ﬂ'g%ﬂfa{”&ﬁtm J[Jﬁ]agﬁgegpﬁﬂbjf% &dni nust i ne,
Proter PTT- 11Qurohaidiifidlsehbeslo SRRk Nfme AP A NE mot&is1, $0n30187 %, Yakul t

Honsha SN- 22, spiromus-tine, Tanabe Seiyaku ~ TA-077, tauronustine,

t enozol oni de, adlanlixin esterontysin Bpictinoplanbnd, Hredmorn| ADR Faicheerdfi§din,

aci arubi cin, actinonmycin D, ' anone, Erbamont ADR- 456, aeroplysinin
derivati ve, A‘i?ﬁ%%%&lm%a?ﬁ"?&ﬁﬁ ASREEGIRRNSS. NipppR Ao #HSURYEBY Ci NS,

anthracycline, azino-mycin-A, bisucaberin, Bristol-Myers BL-6859, Bristol-Myers

15 BMY-25067, Bristol-Myers BMY-25551, Bristol-Myers BMY-26603, Bristol-
Myers BMY-27557, Bristol-Myers BMY-28438, bleomycin sulfate, bryostatin-1,
Tatho C-1027, calichemycin, chromoximycin, dactinomycin, daunorubicin, Kyowa
Hakko DC-102, Kyowa Hakko DC-79, Kyowa Hakko DC-88A, Kyowa Hakko
D(C39-Al, Kyowa Hakko DC92-B, ditrisarubicin B, Shionogi DOB-41,

20 doxorubicin, doxorubicin-fibrinogen, 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-5539, Kirin
Brewery KRN-8602, Kyowa Hakko KT-5432, Kyowa Hakko KT-5594, Kyowa

25  Hakko KT-6149, American Cyanamid L1-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,
pyrindamycin A, Tobishi RA-I, rapamycin, rhizoxin, rodorubicin, sibanomicin,

30 siwenmycin, Sumitomo SM-3887, Snow Brand SN-706, Snow Brand SN-07,

sorangicin-A, sparsomycin, SS Pharmaceutical $8-21020, SS Pharmaceutical §S-



ant hracycl i ne, azi no-mycin-A, bisucaberin, Bristol-Mers BL-6559,

Bri st ol -g(ygrgﬂg , BMY- 25067, Bristol - Mers BW-25551, Bristol-Mers] 5 MAR 2005
BMY- 26605, Bristol - Myers BMY-27557, Bristol-Mers BMY-28488t/LBhenwyri n

sul fate, bryostatin-1, Taiho C-1027, calichenycin, chrornoxiniycin,

dacti nomyci n, daunorubicin, Kyowa Hakko DC-102, Kyowa Hakko DC-79, Kyowa
Hakko DC-88A, Kyowa Hakko DC89- Al, Kyowd Hakko DC92-B, ditrisarubicin

B, Shionogi DOB-41, 20 doxorubicin, doxorubicin-fibrinogen, elsarnicin-A,
epi rubicin, erbstatin, esorubicin, esperarni ci n-Al, esperam cin-AlDb,

Er banont FCE- 230951 ,S 5wt 4 K- ieci Wi FR- 900482,

gl i dobactin, gregat |@Aﬁg¥]@ﬁ1§§nﬁl§§m%g§%} 1#1%{'%”8 ﬂl#‘%i%?cﬁa SO edi ns,
kazusamyci n, KelsdriTASSH6AS, td@mmiha&k&iifé\ﬂtﬁa%@aﬂdﬁrUe-ohﬁr@wgw- @%“%602,
Kyowa Hakko %36 K?{ow@ Hakko KT- 5594,_%(:\/\@ 25 Ha Jko KT-614)9, mer i can
Cyanami d LL- Uk 99234 sz 3803405, Measbigemni 23624 aopetiicin, alpha-

m t oxantr one, ] e M neoenactin, N ppon Kayaku NK-313, N ppon
Kayaku NKT- Olfé%?%{‘a:ﬁm%r%a ;Or‘(‘)%%éelth é’é@mﬁg‘ﬁ@d&r@“r@%&?tﬁ%' 3, bXeiim OdlfeidR,

pepl onyci i, palbahing, arpbfidDhBH RSt REE O3S RANS | Ahoiodd! ‘{}g&m{ i Ay Tobi shi
RA-1, rapanycin, rhizoxin, r odtcj)r ubi ci n, si barioﬁ\[r;qgcl:cl)sﬁi%f’é mﬁéérﬁnaf}gi n,
Sumi t oro  SM 58EP; 3s&cW Breante s ROBA2 Sntive@plasion 88: fitineofREBAGSI N- A,

spar sonyci n, ceut,i LSS 20, SS Phar maceutical SS WO 02/ 22562
-14 1 5 MAR 2@@@55@%“ ?‘té"aﬁ%%g%%} g’si@B,glCS BlYaidife asRarasinasSA 8806 B,
steffinyci n Bracdigirh b4d&11i3, benBhub S0 BEEL Jiri { 84, Ler pent eci n,
thrazine, tricrozarin A 'Ljpj ohn U 739%5@“%93%\2%%%@&%@ "l’(%QBA, Fuj i sawa
WE- 3405, Yos Hiigapieny-Brsoe-4veos B Ei4048 bl Wear boasrel (8 Beomofosfamide,

21 St oni nd” ansRIR L B Eisdho bR ke B e s gronethicolcnidroingiicn.
ol s ask il AL apgRUl L ABPPRACLHR) I ASORSS O
aspar agi nase, WAmar-blambet £1eI2dy iWareal aadyH 1,930 eWa: AhmReNZ064 § Pt ,
| psen- Beauf O%ax%'éXl_arzn%gr]f%I—QSS, clanfenur, claviridenone, ICN compound 1259, ICN

compound 4711, Contracan, Yakult Honsha CPT-1 1, crisnatol, curaderm,

15 cytochalasin B, cytarabine, cytocytin, Merz D-609, DABIS maleate, dacarbazine,
datelliptinium, didemnin-B, dihaematoporphyrin ether, dihydrolenpel-fone, dinaline,
distamycin, Toyo Pharmar DM-341, Toyo Pharmar DM-75, Daiichi Seiyaku DN-
9693, elliprabin, elliptinium acetate, Tsumura EPMT: C, ergotamine, etoposide,
etretinate, fenretinide, Fujisawa FR-57704, gallium nitrate, genkwadaphnin, Chugai

20 GLA-43, Glaxo GR-63178, grifolan NMF-5N, hexadecylphosphocholine, Green
Cross HO-221, homoharringtonine, hydroxyurea, BTG ICRF-187, ilmofosine,
1soglutamine, isotretinoin, Otsuka JI-36, Ramot K-477, Otsuak K-76COON a,
Kureha Chemical K-AM, MECT Corp KI-8110, American Cyanarmid L-623,
leukoregulin, lonidamine, Lundbeck LU-23-112, Lilly LY-186641, NCI (US)

25  MAP, marycin, Merrel Dow MDL-27048, Medco MEDR-340, merbarone,
merocyanine derivatives, methylanilinoacridine, Molecular Genetics MGI-136,
minactivin, mitonafide, mitoquidone, mopidamol, motretinide, Zenyaku Kogyo
MST-16, N-~(retinoyDamino acids, Nisshin Flour Milling N-021, N-acylated-
dehydroalanines, nafazatrom, Taisho NCU-190, nocodazole derivative,

30  Normosang, NCINSC-145813, NCI NSC-3614356, NCI NSC-604782, NCI NSC-
95580, octreotide, Ono ONO-1 12, oquizanocine, Akzo Org-10172, pancratistatin,



bi sant rene Bristo-Mers BMY-40481, Vestar boron-10, bronof osf am dﬁ MA 32[305
Wl | come, W 502, Wl |l cone BW 773, caracenzide, carnethizole hydrochlori

Aj i nonot B UCRRF 62011 or sul f aqui noxal one, Chenmex CHX-2053, CRERR!EHXZ100,

War ner - Lanbert Cl-921, Warner-Lanbert Cl-937, Wanner-Lanbert Cl-941,

War ner - Lanbert Cl-958, clanfenur, claviri denone | CN conpound 1259, |CN
conpound 4711, Contracan, Yakult Honsha aPT- 11, crisnatol, curaderm 15
cytochal asin B, cytarabine, cytocytin, Merz D609, DABIS nul eat e,

dacar bazine, datelliptinium didemin-B, di haematoporphyiin ether,

di hydr ol enperl:tarael 1pdnaflaWame;-Laﬂbsm iy Tl WD?T%@neIPJI&Emﬁh 4134934, Wé{rﬁerphar mar
Dwvt 75, Dallcgfaé%elyak u el |i prabin, elllptlnlumacetate Tsunur a
EPA/ I TC, erg %%PDé@éb%lPd@TC F@?rf? Eﬁr}%)tleICREmIétderiPderOXEu!rd)rS‘aV\/a

FR-57704, al da h 20 GLA-43, d ax

GR 63178, Sr Aolc?iﬂgé%t?@"%ﬁ“g ﬁ%&%&l"b @S%}ﬂcg B1SRE: PEPUBRTe. iadazineo:
hormohar ri ngt girbglamidy Gieyy pRAcasBhExih CRFsbH R A-H0®f 195408, sdpé&%' utam ne,
isotretinoin, Otsuka J1-36, Ranpt K-477, O suak K-76COONa ur eha

Chemi cal K- Al\ﬁlewmﬂs ]@BS mmcan—ﬂ@@tempsm camn@yama,rﬂlmbrie-maenc RPuREBIEgUl i N,
| oni dam ne, Li.| (US) 25 MAP, marycin,
Mer Ir el I\/g}l 8&%9&’1‘3@ "ﬁ&%‘gﬁﬂﬁ%%"!\%éfrﬁm% 10fe KugareY ves,
met hyl ani l i nWANﬂIS”'%ea_PMrﬁCS{* 2003E8GAHbC S &@g@é@an@aﬁ%“wg n,

m tonafide, m toqui done, nopi danol , tre enyaku Kogyo VST- 16,
N- (retinoyl ) amrageraciasy, isshi $S Phaouracdtidal 88-504 02dypoNimunie| Btyedldione,

i 190, dazol e d 30

Normosang. N e BEY Setork SR AT s ket Gerooae SR - 95530,
treoti NG a1 tistat

05! booen 19 5 MBI S5t n I AATEE 0005 1 ABONEY %“t?“né“e fanmaikssd YO

PD- 111707, WITBe?S, tasrveertol PIppbihi9 3¢k jiVET Y, Kybaaltido RENIY 1k owki erre
ide D, piroxantrone ol yhaemat opor phyri n,

Fabre PE-100 d(
pol ypreic ac?%“ £f Tl%é&‘ﬂﬁ%“r astiap Kiogak &S Bpg% AFhdastine sulfate,
vincrstine, vindesine, vinestramide, vinorelbine, vintriptol, vinzolidine,
withanolides, Yamanouchi YM-534, uroguanylin, combretastatin, dolastatin,
15 idarubicin, epirubicin, estramustine, cyclophosphamide, 9-amino-2-(S)-
camptothecin, topotecan, irinotecan (Camptosar), exemestane, decapeptyl
(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
20  analogues, detox, dimesna, 1-102, MM-159, N-acylated-dehydroalanines, TGF-

Genentech, tiprotimod, amifostine, WR-151327, FUT-187, ketoprofen transdermal,

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

25  growth, metastasis, macular degeneration, and atherosclerosis.

In a further embodiment, the present invention also provides therapeutic
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

30  pressure of patients afflicted with glaucoma. Such intraocular pressure-reducing

dmgs include without limitation; latanoprost, travoprost, bimatoprost, or



proglum de, Invitron protease nexin |, Tobishi RA-700, razoxane, Qaﬁpmm 05
Breweri eswggg,”; gestrictin-P, retelliptine, retinoic acid, Rhone-Poulenc

RP- 49532, 6AE? Poul enc RP- 56976, SmithKline SK&F- 104864, POUMNKG GIADTS

SM 108, Kuraray SMATNI CS, SeaPharm SP-10094, spatol, spirocycl opropane
derivatives, spirogermanium Uninmed, SS Pharnmaceutical SS-554,

strypol di none, Stypol dione, Suntory SUN-Q837, Suntory SUN 2071,

super oxi de di snut ase, Toyama T-506, 10 Toyana T-680, taxol, Teijin

TEl - 0303, teniposide, thaliblastine, Eastman Kodak TJB-29, tocotrienol,

Topostin, Tei junBprddtnB2Th Hakko UCN- 1028, ukrain,
East man Kodak USB- 006, vﬁgf@éwlé&?u: %é‘?’é?f J%)ﬁn OrulngtoF ﬁéﬁ PREPeRg HYeRROD

vi nest r anni de plusianonehduiutee prassuerreplicthg divighaal tedisb@il becalbd 8209 bAESed 1o
Yamanouchi YM 534, uroguanylin, conbretastatin, dolastatin, 15 rdarubicin,
epi rubi ci n, edtHEYRIY Fifrets by effessns spifiatcdemechaaisimo- 2- (S)- canpt ot heci n,
topotecan, irinote t gsar enest ane, decapeptyl (tryptorelin),
or an onega- 3 fatti‘;iel g%clgtg&r%ngjﬁ%ﬁ%@ @"7%&?%%‘?@8??’\}@ BIGEFRIANERE YR may be
used in a Tonbompsires cak BeLaRYinWhéRPEIR HROMRISyi |y B !

i ncl ude AD-5, adchnon, am fostine p20 anal ogues, lg.fe%%%tﬁla!})?rﬁelgggaeﬁg%z, rv
MV 159, N- acyFaleserabinpthring ding sesh asEGrRnGethepirecdt,a tenpothidzepide

arni fostine, 3 27, EUT-187 . ketoprofen transdermal, nabunetone,
super oxi de di g@u@é@%%ﬁ?? (S]ng-alffba“élﬁ}ﬁg? na%‘i’tﬁpg}ﬁﬁ“é@ép%hﬁkﬁlﬁﬂﬂq%gs

compounds of GEEIRk W@én@Yﬁ'ﬁhiiQQtﬂﬁi eud é&nﬂkﬁaﬂ#&e%%' bel 1%8:5& %gﬁ;'&g%wgf .

prevention of angi ogenesis-rel ated orders or condition
tumor 25 growhN; 5.R24.381 dwran immepdrared by gefeanat.i Some bogkoatibeiARC! erosis. In

a further, enbodiment., . {he present inventjon also provides therapeutic
conbi natilo[ﬁs ?'ﬂ\hyP‘?{i‘pf é’ﬁ?ﬁ'@f“ﬁ“&?%ﬁ‘%@%‘t“i‘é’@ %3’1@&% Heltarhatiis ohaler s or

condi tions Sb&ﬁfﬁ}’ﬁéﬂﬁg}cﬁﬁﬁé’BPChd'Tert%r%](-Wénﬁctd?ﬁc%B e@@anS%%/aea{&hh\ﬁﬁfomounds

advant ageously W | "be used I n therapeutfc i nat'i 4ig whi ch
reduces the i¢nmprondicdtheSfrepme dsuenaon tarpigd AERMG @k A irsdiRehswiidtin@bauUcona.

8t anopr oat . EFIRAIET SLHMG et 6B G4RSE FEoHorS oRTA BODSPIEHUZNGES6EC
combination include, individually, benfluorex, fluvastatin, lovastatin, provastatin,
15 simvastatin, atorvastatin, cerivastatin, bervastatin, ZD-9720 (described in PCT
Patent Application No. WO 97/06802), ZD-4522 (CAS No. 147098-20-2 for the
calcium salt; CAS No. 147098-18-8 for the sodium sait; described in European
Patent No. EP 521471), BMS 130431 (CAS No. 129829-03-4), or NK-104 (CAS
No. 141750-63-2). The therapeutic combination of a compound of the present
20 invention plus an antihyperlipidemic or cholesterol-lowering drug wiil be useful, for
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.
25 Without limiting the invention to a single mechanism of action, it is believed that
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
30 incombination with other compounds or therapies for the treatment of central

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



-16- PCT/ US01/ 23673 unoprostol. The therapeutic conbination of a an!?CM'ARi 2005
of the phe(igp;’_ijnventi on plus an intraocul ar pressure-reducin dr’u? w

be usefulH&tai%%e each is believed to achieve its effect SCEHLRREEEing a

di fferent nmechanism |In another conbination of the present invention, the
present inventive 5 conpounds can be used }n t herapeutic conmbi nation with

an anti hyperlipidemc or cholesterol-| O\R,lar'i ng drug such as a

benzot hi epi ne or a benzot hi azepi ne antihyperlipidem c drug. Exanpl es of
benzot hi epi ne anti hyperli pidem c drugs wuseful in the present inventive

t her apeuti ¢ cowbpaatds@an bamsdsbnftberapbutin chinBinaRan evith caNeine5; 9-381,D her ei n

i ncor por at ed b&/ r_efFrence. Some benzot hi azepj ne 10 anti hyperlipi demc

drugs are des8ABRAIGrSXHPPIPA BRI SUCK 4 spmaP{am, parairrpian, Zakmilima | i pi deni ¢
or chol esterol- i - i onhi iy i a . conpound of the
present i nven%l%Acgfrq\wéahgggq%#gﬁﬁé%aﬁp?@guﬁﬁgﬁpgﬁﬁgnEa%?r.mt (‘é%‘a’rrpl es of 1-

MG Co- A 1 educt@ggiprtildl hphdn, us@hitindphed, hisuRsRE eiftiohB@RARESMPk &k 2n sodium,

conbi nation include, individually, benfluorex, fluvastatin, |ovastatin,
provast atih, BSmsthepteseadifioradphenezse ahutribitdenn oot dkilaid (ser. wasutaming,

ZD- 9720 (descyi i, PCT_ Patent. Applicati.on No. 97/ 06802) ,, .ZD-4522
(CAS No. 147o@‘@%‘%’?%%f‘%’m?h'%m“}?é‘fll%@%%e%ggfl?‘{m?:&é ‘R%r.\‘/\ﬁf&%%l-“ig-aéﬂ%ﬁlct he
sodi um sal t; ﬁiﬁﬁﬁpf&@@zﬁui(aa.l,imgg%mne Baﬁ&iﬁptgiﬂleg,@se%&éﬂ&éi)oanﬁdgﬁnﬁﬁ 431 (CAS
No. 129829-03-4), or NK--104 ( No. 141750-63-2). Thé therapeutic

combi nati on ofcthyswaplumdypfohtpredipe e 8 dnta-apdranargen antegpngt (s g.apropranolol,

anti hyperli pi demi r chol esterol -1 owerjing drug will be useful, for
exanpi e, in rg'a‘g]&?n"’geﬁ%f P?@%OIOPI‘PS{FP\I'I‘EPI)O% o Wﬁgéﬁdé?eo‘PF@tqre(g-gons in
bl ood vegpel shenERinLHARatroxatiagr 0scl erotic lesions often initiate at
inflamed sites in blood vessels. It is established that

anti hyperli pi den cAdurtbhodrestdmehtprowded mthechpagtic ealultieatidrsdd aoforfpmunsof on
of at heroscl e{hgti c | esirons b‘édlhowerj ng lipid levels in blood. _25 Wthout
limting the PAPERCIORVERIOR ity gt aPQuCTR WAl o PPIRIE compoyndsiugelybin thipe

o et E o Y S GRRLNAS Alhod BrREERPRbEAID AR HhblolBptod

concert to provide 1nproved contro roscleroti ¢ Fesion
exanpl e, reduciymprphéieiavatpianol, dfvalltphinl, aodeivedigi®codeiggncert w th
| oweri ng PJ oogl Icihp'hd | evel s, .

5 1hydrohydroxycodeinone, pentazocine, hydrocodone, oxycodone, nalmefene,
etorphine, levorphanol, fentanyl, sufentanil, DAMGO, butorphanol, buprenorphine,
naloxone, naltrexone, CTOP, diprenorphine, beta-funaltrexamine, naloxonazine,
nalorphine, pentazocine, nalbuphine, naloxone benzoylhydrazone, bremazocine,
ethylketocyclazocine, U50,488, U69,593, spiradoline, nor-binaltorphimine,

20  naltrindole, DPDPE, [D-1a’, 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
1s 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  asopioid addiction.

Detailed Description of the Invention

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



| n anot her enbodi ment of the invention, the present conpounds can g MARD((S
30 in congidﬁ'ga,g,gp, W th other conpounds or therapies for the treatnent of
central nervous “conditions or disorders such as m grai ne. PEGrusexaspl e,

the present WD 02/22562 -17 1 5 MAR 2005 PCT/US01/128673 compounds can be
used in therapeutic conbination with caffeine, a 5-HT-1B/ 1D agonist (for
exanple, a triptan such as sumatriptan, ndBatriptan, zolmitriptan,
rizatriptan, alnotriptan, or frovatriptan), a dopam ne D4 antagoni st

(e.g., sonepiprazole), aspirin, acetam nophen, ibuprofen, indonethacin,
napr oxen sodium 5 isonet hept ene,Hdi chl oral phenazone, butal bital, an ergot

al kal oid (e.g., ergotamBe~_ di QZ?O m ne onmocLTCPtiNne, ergonovine,
or nethyl ergonovine), a tricytlic tidep sant .g., amtriptyline or
nortriptyline), a serotonergi § antagonist (e.g., hyser gi de or

cyproheptadine), a beta-andrefergic antagonist (egy.,\pfopranolol,
timolol, atenolol, nadolol, otfetprolol), or a nonoam ne oxi dase i nhbitor
(e.g., 10 phenel zine or isocarboxazid). A further enbodi ment provides a
t her apeuti c conbi nati on of a conpound of the present invention with an
opi oi d conmpound. Opioid conpounds useful in this conbination include

wi thout |imtation norphine, nethadone, hydronorghlone, oxynorphone,

| evor phanol, | evall orphan, codei ne,_di hydrocodei ne, .15

di hydr ohydr oxycodei none, pé&htazoci fes—hydr d€odone, © ne, nai nmef ene,
et or phi ne, levorphanol, fentanyl, sufentanil, DAM30O, butorghanol,

bupr enor phi ne, nal oxone, nal trexone, CTOP, di prenorphine,

bet a- f unal t r exar ni ne, nal oxonazi ne, nal orphi ne, pentazoci ne, nal buphine,
nal oxone benzoyl hydrazone, . bremazoci ne, ethyl ket ocycl azoci ne, U50, 4S8,
U69, 593, spir8%%Pe(wacﬁ'8’rcﬁgyﬁcaquB‘Pk?rﬁ&Pﬁtlﬂfé?OfZB’hﬁ@ﬁrtirindoI e, DPDPE, [D-1a2,
gl ud) del t or phi n, DSLET, net-enkephalin, |eu- enkaphalin, beta-endorphin,
dynor phin A dynorphin B, and al pha- neoendorphin. An advantage to the

conbi nat i on oR’ istteydpogeseinlo,] Qv enilicarond Lo, 1cg|gbgjtglteg(g?gg\16§q or b8 B{wt t he
pr esent |nven%k¥§hﬁgﬁpounds will allow a reduction in the dose o he

2.
R” is hydrogen, halo, C;-Cs alkyl or C;-C; alkyl substituted by alkoxy or one or
more halo; and R? is C-Cs alkyl or Cy-Cs alkyl substituted by alkoxy or one or

more halo.
10
In an embodiment represented by Formula I, the invention is represented to
a compound of formula I:
1
R R3 NH,
H
H,C N
Y COH
15 NH R’
I

or a pharmaceutically acceptable salt thereof, wherein:

1.
R’ is hydrogen, halo, or C;-Cs alkyl, said C;-Cs alkyl optionally substituted
20 by



opi oi d conmpound, thereby reducing the risk or severity of opioid Sf ﬂeMAR 2005
effects, such 25 as opioid addiction. Detailed Description of the

| nvent i oN¥BB1% broad aspect, compounds of the present PRV&HI@¥ are
represented by: 1 5 MAR 2005 WD 02/22562 H H C NI NIH Q= -1s or or a
pharmaceutically acceptable salt thereof, wherein: PCT/US01/28673 5 Rl is
hydr ogen, hal o, Cl1-C5 al kyl or Cl1-C5 al kyll9'substitut ed by al koxy or one or
nore halo; R2 is hydrogen, halo, Cl1-C5 alkyl or Cl1-C5 al kyl substituted by
al koxy or one or nore halo; and R3 is Cl1-C5 al kyl or Cl1-C5 al kyl
substituted byal@bkekx P saln@kédy opfBhAlaibtituid Hybrbr exde dhigent

represented by Fornula |, the invention is repréesented to a conpound of
formula I: H3C N 1B” Nthudrogsn, kelpvaKhecedityl cwmid §,-66 ebpt afticamal akabstineedof |
wherein: R is hydlgogen, hal o, or Cl-C5 al kyl, said C1-C5 al kyl optionally
substituted 20 by?™ M 5 MAR 2005 WD 02/ 22562 PCT/ US01/ 28673

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 alkoxy,

(9]

said alkoxy optionally substitutzd by one or more halo

In one embodiment of the present invention represented by Formula I, the
compound is the Z isomer.

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

10 the compound is the E isomer.

In yet another embodiment of the present invention represented by Formula
ILR!is hydrogen, halo, or 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
hydrogen, halo or C,-Cs alkyl, said C;-C;s alkyl optionaily substituted by halo or

15  alkoxy, said alkoxy optionally substituted by one or more halo; and R%is Ci-Cs
alkyl, said C;-Cs alky! 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}-C; alkyl; and R® is
C1-Cs alkyl, said C,-Cs alkyl optionally substituted by fluorine or alkoxy.

20 In a further embodiment of the present invention represented by Formula I,
R' is hydrogen, halo, or C;-Cs alkyl; R? is hydrogen, halo or C(-C; alkyl; and R is
C1-C5 alkyl.

In another embodiment of the present invention represented by Formula I,
R'is hydrogen; R?is hydrogen, halo or C;-Cs alkyl; and R is C;-Cs alkyl.

25 In a still further embodiment of the present invention represented by
Formula I, R' is hydrogen; R* is hydrogen or halo; and R? is C;-C3 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,

30 R'ishydrogen; R?is hydrogen or fluorine; and R’ is methyl.



-19 halo or al koxy, said al koxy optionally substituted by one or 1”5’rM’AR 2005
hal o; RZ\L nt,;/)ggi;r(ogen hal o, or Cl1-C5 al kyl, said Cl1-C5 al kyl optionall
substitute ’ﬁal o or al koxy, said al koxy optional | y substi/tiedietk: sy one
or nore hal o; and 5 R3is C-C5 alkyl, said CE-Cs al kyl optionally
substituted by halo or al koxy, said a|kOXé optionally substituted by one
or nore halo In one enbodi nent of the pre mt i nvention represented by

Formula |, the conpound is the Z isomer. In another enbodi ment of the
present invention represented by Fornula I, 10 the conpound is the E

i soner . In yet anoMmmﬁsﬁmmhaaﬂm&m@fftﬁ R BRRAHIS LA ted by
For mul a RBS drogeg hal o, or SII&CS al kyl , : sig?’d I%%??I%Erﬁﬁﬁle
optional | y su ﬂs,l@ REETHR 1hkdsogsn: @anBxyﬁ mehyld al koxy optional |y

substituted by one; e drogen, halo or C1-C5 al kyl
said Cl-C5 al kyl ’fu ona efy“@u%‘%‘%‘??fﬂ '2’8 ‘%}eﬁta‘lnber&onfspfﬂ%éﬁ@yE@Lilldlla[[koxy
optional ly suBsid ﬁ)teﬂ&@@nbn—m&{neng{ﬂhglrgﬂh nd R3 is C1-C5 alkyl, said
Cl-C5 al kyl optionally substituted by halo or al koxy. |n another

enbodi nent? of the h@mﬂrembwdnmmmf thegresaninednin kprosattéd by Foffulag,

hydr ogen, hal C1;2C3, al k i s hydrogen, halo or C1-C3 al kyl; and

RBis Cl1-C5 gl lf&fal Iﬁh@c’é“ QR%/? r Copts Bkgl P@dggtﬁs@n -Cugléstl. by fluorine or
al koxy. 20 In a furdbainerbeds inventi re ed by
Formula I, R is hydrogen, ha‘lﬁ%i%teﬁ%%[la%%ﬁﬁ%}’ loﬁéeqrgseﬂ%ﬁrtggéﬁmuiaa 0 or

Cl-C3 al kyI Bnd;lﬂgﬂPs is ﬁ‘alo%chkkgslci -Cpatgpiot her enbodi nent of the present

i nvention represen)Eil Formyla |, R is hydrogen; R2 is hydrogen, halo
or Cl-C3 al kyl et %C@PO@@% RYthe ppeseniingensian epiesmmtdiey Bodedh ient  of

the presemt iRVFsrﬂdoﬁ‘ r§p{3eﬁ%%h%ga]}ay$3lF%ﬁr{wla I, R is hydrogen; R2 is

hydr ogen or hal o; anot her enbodl ment of the

present invention hlemlt)éﬁfﬂin%ddllﬁ)EnFOfﬂﬂiw sent inkentloh é?1 Rermific
hydr ogen or f and R3 is Cl1-C3 g?ey In anort %@ll nentao’f t he

present inve “OrdLﬁOE‘EFe%elﬁthéémﬁ?" P alityl; and R is methyl
: In a further embodiment of the present invention represented by Formula [,
R'is fluorine; R? is hydrogen; and R? is methyl.
13 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 [,
R' is hydrogen; R? is methyl; and R? is methyl,
In another embodiment of the present invention represented by Formula I,
20 Rlis methyl; R%is methyi; and R%is methyl.
In yet another embodiment of the present invention represented by Formula
L:R'is hydrogen, halo or C,-C; 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
25  optionally 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 C1-C5 alky! substituted by one or more halo; and
R? is methyl.
In another embodiment of the present invention represented by Formula I,

30 R'is hydrogen; R” is CH,F; and R? is methyl.



30 R is hydrogen; R22 is hydrogen or fluorine; and R3 is nethyl. 1155MN¥\I§UU5
2005 WO 02/ 22562 -20 PCT/US01/ 286 73 In anot her enbodi nent of the present

i nvent i or’["?é‘ﬁr'egent ed by Formula I, R is hydrogen; R2 i SHydr¥ogen3 and
R3 is methyl. In a further enbodi msnt of the present invention represented
by Formula I, R is hydrogen; R2 is fluorine; and R3 is nmethyl. 5 In

anot her enbodi nent of the present invent Foht represented by Fornmula I, R
is halo; R2 is hydrogen, halo or C1-C3 alkyl; and R3 is CL-C3 alkyl. In a
further enbodi ment of the present invention represented by Formula I, R
is halo; R' is halostilpaebtiRg ensbodimsd oﬁtﬂe}ﬁredeﬂt ﬁﬁ@ﬁthﬁlrre édTEjﬂFoﬂrflulEhe
present |nvent| op ff%é‘_;asqnt ed by FormulLa I, is fluorine;" R2 is
fluorine; andlLRB issCikdt iRylis hydogmene R’ Lﬂrmgfdjiy}‘rent of the present invention

represented by For

ind R 1 eyl o Phe sy ereed St eteset et cuRrer gt

represented bg'koiyibanl R® 1ﬂvdkc§zeE|MRﬂ§C}B%2 is hydrogen; and R3 is
nethyl . 15 In anot’her  embodi rfent” of the present invention represented by

Formula 1,5 R is Hetioher eRbodsndny df dganmescanch vRBidngrepretdntéd by Romndlult her

enmbodi rrent of ﬁh rese_ngzi nvention Elepre(?eglt ed by Formula |, R is
hydrogen; R2 Rt RE0: B¢ RehpRymgtp iy fd RnisgReiHer enbodi ment of t he

present i nvention [£PREARAL&SoRnhPEMUE Brdsent by B
methyl; and R3 is nethyl. In 0et ano f‘t‘ﬁ ?r S% 1§?enn§%{x %?fg{é&r%bﬁesenufal

i nvention repRésse:netthdxjayetEw lRl]llﬁhyerGenRhnd R’ hydetagien, hal o or Cl1-C5 al kyl,
said Cl1-C5 al kyl opti onaIIy substituted by alkoxy or one or nore

fluorine; R2is hy Eb“t%il’*\e m;hogumntQlit!@@r%qe]gg,qnve%tg]ngegfse@gedlaylzg,qmulal
optionall Y SUuRStd 'rm%%eﬁfa > Q0 {1’?6 WC'M“ ne; and R3 is methyl
0X

25 opti ona | y subst | Ut & ‘one” of nore a “hal
In an embod.lment represented by Formula I0, the invention relates to:

% CO.H

LT

H;C

NH

15 il
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.
In another embodiment of the present invention represented by Formula I,
20 Ris C,-Cs alkyl substituted by one or more halo.
In a further embodiment of the present invention represented by Formula 1,
R%is C4-Cs alkyl substituted by one or more fluorine.
In still another embodiment of the present invention represented by Formula

I, R3is methyl substituted by one or more halo.

]
Lh

In yet another embodiment of the present invention represented by Formula

I, R? is methyl substituted by one or more fluorine.



In a further embodi ment of the present invention represented by Fornula |
i's hydrg%gn or fluorine; R2is C1-C3 alkyl substituted by one dr5rdAR 2005
halo and” ? et hyl . I n anot her enbodi ment of the preseat/tisnvessts on
represented by Fornula I, 30 R is hydrogen; R2 is CH2F; and R3 is
methyl. 1 5 MAR 2005 WD 02/ 22562 PCT/ US01/ 28673 -21 In still another
enbodi nent of the present invention represénted by Formula |, R is CH2F;
R is hydrogen; and R3 is nethyl. In a further enbodi nent of the present
invention represented by Formula I, R is hydrogen; R2 is hydrogen; and
R is CH2F. 5 In anahhesr SARRMID ny n £ epresented
by Formula I, R is hydrogen; mgﬁﬂftﬁiPﬁgﬁl;%@%ﬁphrfIﬁ%%d% Prr%'%ﬁ%ﬁ I n a
further embodiRTBnEHOF. t he present invention represented by Fornula I,
i s met hoxymet hyl ; ﬁ h grogen and R3 is methyl. In another enbodi msnt
of the present inv Fﬁ”iﬁn g SRRak BEntf trmpresdng idventioQreRresestet perfogmnla R2
i s hydrogen; 3 n an enbodi nent represented by
MR Hﬁ??%f“{"‘a‘%" alfey) i

Formula |1, thé i nventl on or a pharmaceutically

accept abl e5sal t t héx ediherkeaibeiinedRat i prdsePindbiidn re é&&t&ibf? ahin
optionally su §t|tuted by hal o or al koxy, said al koxg opt1 ona Py ’
substituted b ¥or&al o. I n anot her enbodi ment of the pr esent

i nvention represen A1 R3 is Cl-C5 al kyl substituted by
one or nore hal o, P?gﬁt% Dh:‘ L%%Bf ?éﬁ? PEPCRHBVGIea drREssRiEa i Tbermula
represent ed byl Rofsnm)- a,iﬂIyl R3 is Cl-C5 al kyl substituted by one or nore
fluorine. In still_another enbodi nent of the present invention represented
by Formula |1, R3INanqikariepbodirhentiof thegaetent orvention repreedtall 6y Formula II,

10 R’is methyl.

In an embodiment represented by Formula II1, the invention relates to:

or a pharmaceutically acceptable salt thereof, wherein:
Rlis hydrogen, hale, or C;-Cs alkyl, said C;-Cs alkyl optionally substituted
by
20 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 alkoxy,
25  said alkoxy optionally substituted by one or more halo.

In one embodiment of the present invention represented by Formula I, the

compound is the Z isomer.



25 In yet another enbodi ment of the present invention represented E% 2005
Formula \J R3 is nmethyl substituted by one or nmore fluorine. WO O 2 M4B-
1 5 MAR 28B8Y7BEr/ Us01/ 28673 In anot her embodi ment of t he SFEERHS675

i nvention represented by Fornula Il, R3 is CH2F. In still another

enbodi ment of the present invention represented by Formula 11, R3 is
Cl-C5 al kyl substituted by al koxy. 5 In a*3-urther embodi ment of the
present invention represented by Fornmula Il, R3 is nmethoxy nethyl. In yet
anot her enbodi ment of the present invention represented by Formula 11, R3
is Cl-C5 al kyl. | nirastihe entibaRsdiT®f thedfreicneinteRS@Mepll¥ AR bPPofRPLERENt ed
by Formula Il, 10 R' is nethyl. In an enbodi nent represented by Formul a
111, the inveWeicomppandisabe Egsoer. HSC- N NH 15 |11 or a pharmaceutically

o a ClCo alkyl  opt AT STREETED: wdhe BF-o8 Riardon et aies bITEEU koxy
eyl sal 0 CL G5 Al iy, O Ol SR i A By TR ERE Bl =
al koxy opti onbdlo pr glitbsy.isaidt dloyomivealy sutstiedtabponaottnia Hato; &F-£5 al kyl ,
oot Lol 1y oubtsh bBEY e BRI e gl opticnally stbstied by hato or o <
atkoxy, said alkoxy optionally substituted by one or more halo; and R’is C-C;
alkyl, said C;-Cs alkyl optionally substituted by halo or alkoxy.
In another embodiment of the present invention represented by Formula IIT,
10 R'is hydrogen, halo, or C;-Cs alky!; R? is hydrogen, halo or C;-Cs alkyl; and R is
C1-Cs alkyl, said C,-Cs alky! optionally substituted by-ﬂuorine or alkoxy.
In a further embodiment of the present invention represented by Formula I,
R' is hydrogen, halo, or C;-Cs alkyl; R? is hydrogen, halo or C,-C; alkyl; and R is
C;-C; alkyl.
15 In another embodiment of the present invention represented by Formula II,
R is hydrogen; R? is hydrogen, halo or C;-Cs alkyl; and R® is C,-C; alkyl.
In a still further embodiment of the present invention represented by
Formula I, R is hydrogen; R?is hydrogen or halo; and R’is C;-C5 alkyl.
In another embodiment of the present invention represented by Formula IIT,
20 R'is hydrogen; R? is hydrogen or fluorine; and R is C;-Cs alkyl.
In another embodiment of the present invention represented by Formula I,
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.
25 In a further embodiment of the present invention represented by Formula ITI,
R'is hydrogen; R? is fluorine; and R is methyl.
In another embodiment of the present inveation represented by Formula 1T,
R’ is halo; R” is hydrogen, halo or C;-Cs alkyl; and R? is C;-C; alkyl,
In a further embodiment of the present invention represented by Formula I,

30 R'ishalo; R%is halo; and R? is Cy-C5 alkyl.



I n one enbodi nent of the present invention represented by Fornul a1l $|MAR%05
corrpound\{;ﬁ) the Z isoner. WO 02/22562 1 5 MAR 2005 PCT/ USO01/28673 Fn

anot her enbddfment of the present invention represented byrForusulmetd |,

the conpound is the E isomer. In yet another enbodi nent of the present
invention represented by Formula 111. R is hydrogen, halo, or Cl1-C5

al kyl, said C-C5 alkyl optionally substi#tted by 5 halo or al koxy, said

al koxy optionally substituted by one or nore halo; R2 is hydrogen, halo or
Cl-C5 al kyl, said Cl-C5 al kyl optionally substituted by halo or al koxy,

sai d al koxy opt i onfl dnptisdtesitodihedl obYheOREseqf ir¥Rk : LSS i
al kyl, said Cl;C5 al kyl optionall yosuﬁg’?i tautled b@o‘-ﬂ%i}%s%[rﬂ&gf)@?wuﬁm'

anot her enbodf msituoginet Reisilussmat andrRreistrahylr epr esent ed by Formula 111,

10 R1 i s hydrogen,; hal or ,Cl.-C3 alkyl; R2 is hydrogen, halo or CI-C3
alkyl: and R3 is I&ﬂ“&@*%lﬂﬂ?ﬁd“%%t 8* %e-m‘ﬁﬁea! Yoy entpt iepradrtsd by BetmulatEd by
fluorine or atk@Xhorihg: R? U HRgE, PEOGH . of, 4he present invention
represented by Fornmula |11, yrdF{'“ Pspﬁig%og r%’,fg)rﬁa]%ol,sn%iiﬁ -C3 alkyl; R2is
hydr ogen, Shal o or Igla fogthat &pbodiarat G3hé pres€t-iERendok YepredkBrddh ARALNBE 1
enbodi nment of,t.h gr.es. f.invention represented by Formula II'l, R 1S
hydr ogen; Rzl?‘slsﬁg}‘ PBEeR, IskurEsen: and Regs eyl and R3 is CL-C3 alkyl. In a
still further enbogixg ; t _lnvention represented by Fornula
111, R is hydrogen; Rzﬂ{ef g’t“}‘%’%%?%%’%ﬁfstﬁrg Pﬁ%ﬁegﬁmé{ 10RFepigsaateccy Hefmyyla Iy,
anot her enbodt nemtettofl; Rhés mrdmﬂtaridrwéﬁtrhaﬂyﬁepr esented by Formula |11,
20 R is hydroogerh;1 I?Z is hydrogen or fluorine; and R3is CI-C3 alkyl. In
anot her enbodi nentMdfiufther gradiment of v picsent imyemese ntpeesehiedFgriatald i1,

R is hyqbog@;iﬁ(}?dljoge]}gwig%é?hrﬁir%;rql e%ing%mand R3 is nmethyl. In another

enbodi nent of t présent irnventi’ ted by Formula Ill, R is
hydrogen; R2 is hyidnages: eabsdiReni & tHBHRA%Lnt igﬁr{IRmQ‘BgrEgetnwb)ﬁQg)x%gdlgﬁft of
a , ’

the present invention represented by Formul
R" is methyl; R” 1s methyl; and R is methyl.

In yet another embodiment of the present invention represented by Formula
m,:R'is hydrogen, halo or C,-Cs alkyl, said C,-Cj alkyl optionally substituted by
15 alkoxy or one or more fluorine; R? is hydrogen, halo or C;-C; 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.
In a further embodiment of the present invention represented by Formula I

13

R!is hydrogen or fluorine; R? is C)-Cs alkyl substituted by one or more halo; and
20  R*is methyl.
In another embodiment of the present invention represented by Formula IT,
Rlis hydrogen; R* is CH,F; and R? is methyl.
In still another embodiment of the present invention representzd by Formula
I, R'is CHoF; R®is hydrogen; and R? is methyl.
25 In a further embodiment of the present invention represented by Formula I,
R'is hydrogen; R* is hydrogen; and R? is CH,F.
In another embodiment of the present invention represented by Formula 111,
R' is hydrogen; R? is methoxymethyl; and R is methyl.
In a further embodiment of the present invention represented by Formula III,

30 R'is methoxymethyl; R? is hydrogen; and R° is methyl.



R is hydrogen; R2 is fluorine; and R3 is methyl. In another enbod} FeMAR ot

the presgn i puention represented by Fornula I1l, R is halo, R2is
hydrogen%&%” & C3-C3 alkyl: and R3 is O -C3 alkyl. In &CGdiwasers
enbodi ment of the present invention represented by Fornula Il1l, 30 R is

halo; R2 is halo; and R3 is CI-C3 alkyl. WO 02/22562 -24 1 5 MAR 2005
PCT/ USOL/ 28673 I n anot her enbodi ment of t¥e present invention represented
by Formula 111, Rl is fluorine; R2 is fluorine; and R3 is nethyl. In
anot her enbodi ment of the present invention represented by Fornula I,

R is fluorine; RZniaotheden®edintnt 6thepraskkiinverdion r%‘e&&t%ﬁdmuﬁtﬂ" a
further enbodi pent of the, present invention represented by mula TT1,

R is fluorin:1sRydfogenyRitisdedtosamtniR i is nestdrymettyh anot her enbodi nent  of
the present invention represented by Formula 111, R is nethyl; R2is
hydrogen; and R3 is nethyl. In a further enbodi ment of the pr esent

i nvention represent, I t hyl;
and R is nethyl. I?%aﬁ%?dk?g%g%nborg%éﬁéerﬁ &h‘féas%%géeﬁ?gﬁh%@%ﬁ‘%ﬁgp
representéd by Formula 111, R is rrethyl, R2 is methyl; and R3 is nethyl.
In yet anot her enbodi ment of the present invention represented by Formul a
I11,: R is hydrogen, halo or Cl1-C, alkyl, said C1-K5 @NHyI optionally
substituted by 15 al koxy or one or nore fluorine; $‘s hydr ogen, hal o or
Cl-C5 al kyl, said Cl1-C5 al kyl optionally substituted al koxy or one or
more fluorine; and R3 is nethyl ¢ option substwt'ut ed @ne or nore

al koxy or halo. In a fHg€Cher e di me the present invention
represented by Fornula |11, drogen or fluorine; R2 is Cl-C3 al kyl
substituted by one or nore lo; and 20 R3 is nethyl. - In another

enbodi nent of the present i ntion represented by Formula I11,

v
or a pharmaceutically acceptable salt thereof, wherein:

10 R’is C1-Cs alkyl or C;-Cs alkyl substituted by alkoxy or one or more halo.

In another embodiment of the present invention represented by Formula IV,
R’ is C,-Cs alkyl substituted by one or more halo.
In a further embodiment of the present invention represented by Formula IV,
15 R’is C,-Cs alkyl substituted by one or more fluorine.
In still another embodiment of the present invention represented by Formula
IV, R is methyl substituted by one or more halo.
In yet another embodiment of the present invention represented by Formula
Iv, R’is methyl substituted by one or more fluorine. - In another embodiment of the
20  present invention represented by Formula IV, R* is CH,F.
In still another embodiment of the present invention represented by Formula
v, R¥is C1-Cs alkyl substituted by alkoxy.
In a further embodiment of the present invention represented by Formula IV,
R’is methoxy methyl.
25 In yet another embodiment of the present invention represented by Formula

IV, R? is Cy-C; alkyl.




R is hydrogen; R2 is CH2F; and R3 is nethyl. In still another enbogéﬂﬁgtﬂms

of the present invention represented by Formula 111, Rl is CH?- F;1

hydr ogen;: W90 *®$2i s methyl. 25 In a further enbodi ment of POevEles@NS
invention represented by Formula Ill1, Rl is hydrogen; R2 is hydrogen; and
R3 is CH2F. I n another enbodi nent of the present invention represented by
Formula Ill, R is hydrogen; R2 is nmethof¢nethyl; and R3 is nethyl. In a

further enbodi ment of the present invention represented by Formula |11
30 R is rethoxymethyl; R 2 is hydrogen; and R3 is nmethyl. 1 5 MAR 2005
WO 02122 62 PCT/ USQ4/ = mbodi.nent of t esent
i nventi on rep&gsen?%ég %gg%oxrrlﬁrglaﬁcﬁ?ﬂé %E?ng *‘h‘@é&t‘%‘b’éﬁi’?esﬁﬁtepg’y%rya%
R3 i s nmet hoxyRetihwpkthyll n an enbodi nent represented by Formula 1V, the
invention relates to: 5 HBC NB H NIV or a pharmaceutically acceptable
salt thereof, wherein: 10 R3 is C -C5 alkyl or Cl1-C5 al kyl substituted by
al koxy or one or nore halo. In another enbodi nent of the present invention
representeg by Forgula %%,. R3 is Cl-CE al kyl substituted by one or nore
hal 0. In & further “2AbSFPREMERbFePFasentse by FRFmpla\oribe tivenépn midestod by
Formula 1V, 15 R3 is Cl1-C5 al kyl substituted by one or nore fluorine. In
still another enbodi nent of the present invention represented by Fornula
'V, R3 is nmethyl substituted by one or gbre halo. In yet another
enbodi ment of the present invention repsesented byREQr
H,C

o]

» and

~

10 or a pharmaceutically acceptable salt thereof, wherein:
Rlis hydrogen, halo, or C;-Cs alkyl, said C,-C; 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
15 by
halo or alkoxy, said alkoxy optionally substituted by one or more halo; and
R’ is C,-C; alkyl, said C,-Cs alkyl optionally substituted by halo or alkoxy,
said alkoxy optionally substituted by one or more halo.
In one embodiment of the present invention represented by Formula V, the
20 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
VvV, R'is hydrogen, halo, or C;-Cs alkyl, said C;-Cs alkyl optionally substituted by

25 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



IV, R3 is nethyl substituted by one or nore fluorine. In another

enbodi nent of the 20 present invention represented by Formul a 1v,1 B3MAR 2005
CH2F. 1 8¥QP¥1¥%%anot her enmbodi ment of the present inventi 8ATASYHeWEAt ed by
Formula TV, R3is CI-C5 al kyl substituted by al koxy. In a further

enbodi mrent of the present invention represented by Formula IV, R3 is

met hoxy methyl. 25 In yet another enbodi Mt of the present invention
represented by Formula 1V, R3 is Cl-C5 alkyl. 15 MAR 2005 PCT/US01/ 28673
-26 I n anot her enbodi nent of the present invention represented by Fornul a

IV, R3 is nmeilyty, sfidlalk RORM1PRBL L RARIHE Y hag! 3o LR

I nvention rel at esy tso: aH(ﬁ(ﬁ;D% N N#@{/ I10 or “a ptﬁgglnﬁcegtgiig:ﬁéq?yga%cebt abl e
salt thereof,aligfles=d @-(R alkd opgidmabbyesnbsthaﬂmbyd‘mlo@t-aﬂ&)xg} tyl , said Cll- ICS
al kyl optionally substituted by halo or al koxy, said al koxy optionally
substituted by on OFRSY emparighenkof the presaRigHEeRtioRPRIeseateddy-RBIAIAY, |

id C1-C5 al | ' . 15 by hal al-koxy, sai @ .al koxy
opt i onal Iy subet DOy G AR IR ok et §F Rl 0l ¢
Cl-C5 al kyd opf-Coandyl, kaiiubsCi alkyieshtivyalliod s @iutedl byBXbrine HRlatkoRy KOXY

optionally substituted by one or nore halo. In one embodi nment” of the
present invention Mepfusfienembodipnemopiiit present timenti@0 repoespoted dy iFprmbia 2,

o R RHafERR AR Y Ol M PR R ard gt G168l ED AT G R
C-Cs alkyl.
In another embodiment of the present invention represented by Formula V,
10 R'is hydrogen; R* is hydrogen, halo or C;-C; alkyl; and R? is C,-Cs alkyl.
In a still further embodiment of the present invention represented by
Formula V, R' is hydrogen; R® is hydrogen or halo; and R* is C,-C; atkyl.
In another embodiment of the present invention represented by Formula V,
R'is hydrogen; R%is hydrogen or fluorine; and R? is C;-Cs alkyl.
15 In another embodiment of the present invention represented by Formula V,
R'is hydrogen; R is hydrogen or fluorine; and R is methyl.
In another embodiment of the present invention represented by Formula V,
R'is hydrogen; R*is hydrogen; and R? is methyl.
In a further embodiment of the present invention represented by Formula V,
20 R'is hydrogen; R? is fluorine; and R? is methyl.
In another embodiment of the present invention represented by Formula V,
R'is halo; R?is hydrogen, halo or C;-C; alkyl; and R?is Cy-C;5 alkyl.
In a further embodiment of the present invention represented by Formula V,
Rlis halo; Ris halo; and R is C-C5 alkyl.
25 In another embodiment of the present invention represented by Formula V,
R'is fluorine; R? is fluorine; and R? is methyl.
In another embodiment of the present invention represented by Formula V,
R!is fluorine; R is hydrogen or C;-C; alkyl; and R? is methyl.
In 2 further embodiment of the present invention represented by Formula V,

30 R'is fluorine; R* is hydrogen; and R? is methyl.



the conpound is the E isonmer. In yet another enbodi nent of the prgg #1 2005
inventio _beﬁresﬁent ed by Formula V, R is hydrogen, halo, or ﬁ@r
sai d Cl- ky’l “optionally substituted by 23 halo or al kegy;ssatsal koxy
optionally substituted by one or nore halo; R2 is hydrogen, halo or Cl-C5

al kyl, said Cl1-C5 al kyl optionally substituted by halo or WD 02/ 22562 -27

1 5 MAR 2005 PCT/US01/28673 al koxy, sai d-28t koxy optionally substituted by
one or nore halo; and R3 is C1-C5 alkyl, said C1-C3 al kyl optionally
substituted by halo or al koxy. In another enbodi ment of the present

t , I | kyl ;
R2. 5 hytrogen. ol g o el e of (e pleper VMG ierR@efieq iy Formmh 1t

al kyl opti onaR'ys m@ﬁ&ﬂJRuBegldﬂogerﬁlandrR’ﬁerrﬁthym koxy. In a further

enbodi nent of the ri@:esent invention represented by Formula V, R is

hydr ogen, hal o, § fegheg o dm@t.%thfr;mmgmvemImmesmemyEbmymra wnd

R3is C1-C3 Qllﬁl 0 I Q nt the present invention

represented by Foirl Fger@?{ E%%”ﬁ?’prosgﬁ{}e BH'} R2 is hydrogen, halo or

C1-C3 al kys; and RanafotRbrc@oidiht of the cetnr idyehiibd %er serea%y@%uﬁf the
a

present invention repres,ent ed by Formula V, rogen
hydr ogen or h& & Mgyl is sedd Ga1dR ki Imethyi. anot her enbodl ment of the

present invention esent ed For mu Rl is hydrogen; R2 is
hydrogen or fluori ﬁ%%ﬁa hﬁ??@@‘*&%"éﬁ??@Serl‘B“Y‘?ﬁmQﬁ&Hie?enmoﬁqnmﬂa of

the present i N'\[Emltﬂsthi}dfoﬁsﬂi aeNded, - é% afo, E‘lﬁ'd"t A% aIB/l d%ogﬂﬁép@e@@tq% S

hydrogen or fluorine; and R3 is net %4“ 'n anoth
present i nvengikexy @epmfegentored]mmnEDR IhgdMgen Fh'lalcb or Oy.dt apsN;saildd Le;

hydr ogen; 0amd 1@?1 S: hg dr;zlbfurther enbodi nent of the present
i nvent i on' T epf ELePRIERRY lrb&P XAlkoxyorrene of mgraflogane; arg Rd's fileghor i ne;
and B8 i s et bitlonall9 sARMLIEN bFBROG ABR RSy fihaf eSent 1 nventi on

represented by Formula V,
In a further embodiment of the present invention represented by Formula V,

R'is hydrogen or fluorine; R is C;-Cs alkyl substituted by one or more halo: and
R’is methyi.
15 In another embodiment of the present invention represented by Formula V,
R'is hydrogen; R’is CH,F; and R’ is methyl.
In still another embodiment of the present invention represented by Formula
V, R'is CH,F; R?is hydrogen; and R® is methyl.
In a further embodiment of the present invention represented by Formula V,
20 R'is hydrogen; R? is hydrogen; and R® is CHL,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,
R'is methoxymethyl; R? is hydrogen; and R? is methyl.
25 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-



Rl is halo; R2 is hydrogen, halo or C1-C3 alkyl; and R3 is Cl1-C3 gy*}ARlﬂl%
a further enbodi nent of the present invention represented by Fornu 4

RL i s hal't?"¥25%% halo; and R3 is Cl1-C3 al kyl. 25 In anot RET/&wibasti-frent of
the present invention represented by Fornmula V, Rl is fluorine; R2 is

fluorine; and R3 is nethyl. In another enbodi nent of the present invention
represented by Formula V, Rl is fluorine¥R 2 is hydrogen or Cl-C3 al kyl;
and R3 is nethyl. In a further enbodi ment of the present invention

represented by Fornula V, 30 R is fluorine; R2 is hydrogen; and R3 is
met hyl . WO 02/22562 1 5 MAR 2005 PCT/ US01/ 28673 -iﬁ;ln ot her enbodi nent
of the present invention represented by Fornmula V, “R1 2methyl; R2 is
hydrogen; and R is methyl. In a further enbodi ment 6ffthe present

i nvention represented by Formula V, Rl is en; is methyl; and R3
is methyl. 5 In another enbodi mght of t resent 1 nvent i@t epresent ed by
Formula V, R is methykC i sMhethyl>“and R3 is methyl. In yet another
enbodi ment of the present ingention~fepresented by Formula V,: R is
hydrogen, halo or C3-C5 al kyJ|, said Cl-C5 al kyl optionally substituted by
al koxy or one or nore fluoriyyg; R2 is hydrogen, halo or Cl1-C5 al kyl, said
Cl-C5 10 al kyl optionally substituted by al koxy or one or nore fluorine;
and R3 is nethyl optionally substituted by one or nore al koxy or halo. In
a further enbodi nent of the present invention represented by Formula V,

Rl is hydrogen or fluorine; R2 is Cl-C3 afkyl substituted by one or nore
hal o; and R3.i . .,oment of the present invention
represent ed b‘&‘l%%%P%A”Q}F%ﬁmf’@g%g?‘%8“%%?%{‘%‘“042F; and R3 is nethyl.
|F n st: || anot Réfs @rbpdiyetC, af; Al sphLBaBd bl BXSRY bPond @PneseRIed by

ornul a

In another embodiment of the present invention represented by Formula VI,
RYis C,-Cs alkyl substituted by one or more halo.
In a further embodiment of the present invention represented by Formula VI,
10 R’is C-Cs alky! substituted by one or more fluorine.
In still another embodiment of the present invention represented by Formula
V1, R’ is methyl substituted by one or more halo.
In yet another embodiment of the present invention represented by Formula
VI, R3is methyl substituted by one or more fluorine. In another embodiment of the
15  present invention represented by Formula VI, R? is CH,F.
In still another embodiment of the present invention represented by Formula
VI R is C;-C; alky! substituted by alkoxy.
In a further embodiment of the present invention represented by Formula VI,
R’ is methoxy methyl.
20 In yet another embodiment of the present invention represented by Formuia
VI, R?is C;-Cs alkyl.
In another embodiment of the present invention represented by Formula VI,
R’ is methyl.
Another embodiment of the present invention resides in a compound of
25  Formula VII:



V, R is CH2F; R2 is hydrogen; and R3 is nethyl. In a further enbgldhnﬁR&ZZUUS
of the present invention represented by Formula V, 20 R is hydr ;

is hydroddh"YEA% R3 is CH2F. In another enbodi nent of the paTes@ntsss
invention represented by Fornula V, Rl is hydrogen; R2 is methoxynethyl;
and R3 is nmethyl. In a further enbodi mrent of the present invention
represented by Formula V, R is nethoxyr#t-hyl; R2 is hydrogen; and R3 is
met hyl . 25 In anot her enbodi ment of the present invention represented by
Formula V, R is hydrogen; R2 is hydrogen; and R3 is nethoxynethyl. 1In
an enbodi mrent represented by Fornula VI, the invention relates to: WO
02/ 22562 -29 15 MAR 2005 PCT/USO01/28673 VI or a pharmaceutically
acceptable salt thereof, wherein: 5 R!3 is Cir2C5 alkyl or C1-C5 al kyl
substituted by al koxy or one or,.,nore Ral o. In another enbodi msnt of the
present invention reprgsented b&[ For mu R3 is Cl- C5 I

substituted by one or r 0. furthe

invention represented by Formula VI, 10 R 3 i IkyI substltut ed by
one or rmore fluorine. In stilll another enbodirents of st resent invention
represented by Formula VI, NR is nethyl substitut eB’ byt “or nore halo.

In yet anot her enbodi nent of t he presentﬁﬁwentl on represented by Formul a
VI, R3 is nmethyl substituted by one or e fluorine. In another

errbodl ment of the orhSHAHBs@NE ARV t Formula VI, R3 is

CH2F. In still anot hga enbodi rr\elri\/ta%(l?)élhglSle Sﬂffehggcﬁ? V;@%vge}}rétl on repr esent ed by
Formula W, R 3 iR ictelesedfion thegosup mmtsedn@yf )66, halbNard ¢ LCL BEG,

enbodi nent of the e i nvention represented by Fornula VL
Rid é 85 alkyl optn)naf-I ly sub%ntuted by halo>(/n alkoxy, said alkoxy

he pr esent

optionally substituted by one or more halo;
R? is sefected from the group consisting of hydrogen, halo, and C;-Cjs alkyl,
said C;-Cs alkyl optionally substituted by halo or aikoxy, said alkoxy
10 optionally substituted by one or more halo;
R? is C-C5 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, andC,-C; atkyt,
said C,-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
15 optionally substituted by one or more halo; and
R’ is selected from the group consisting of halo and C,-Cs alkyl, said C;-Cs
alky} optionally substituted by halo or alkoxy, said alkoxy optionally
substituted by one or more halo.
In a further embodiment of the present invention represented by
20 Formula VII:
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,
25 said C,-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy

optionally substituted by one or more halo;



R 3 is nethoxy methyl. 20 In yet another enbodi ment of the present{ § MAR 2005
invention represented by Formula VI, R3is CI -C5 alkyl. In another
enbodi meMt?8# e present invention represented by Formul @O/USVIRSGS s

met hyl . Anot her enbodi nent of the present invention resides in a conpound

of 25 Fornula VI1: WO 02/22562 -30 H H3CN NH 1 5 MAR 2005

PCT/ USO1/ 28673 VI or a pharnaceutical | y3hcceptabl e salt thereof,

wherein: 5 R is selected fromthe group consisting of hydrogen, hal o, and
Cl-C5 al kyl, said Cl-C5 al kyl optionally substituted by hal o or al koxy,

sai d al koxy optiomdli ¢, substi tsuided,-0yaie i ; | l.ect ed
fromthe group consisti h;agof }hydroglen%( hgﬁoﬁlog%%f%%%%}ﬁﬁ Oggllkgg 1-C5
al kyl optionally sebdailtaxyegptibyaihadubsamtedYyany or sairelhalbkoxy 10 optional |y
substituted by one Qr_ r%reﬁgﬁal 0; . R3is Cl1-C5 alkyl, said C1-C5 al kﬁ(l
optional Iy substit &t eSHFHAITBTISRE ZIOKBEpnsistag of harragy. han peshil 4G alkyl,
substituted by one OF ¢ | Q; ' t rom,the group consisting
of hydrogen, hal o, Sgg ]leac@aré)fﬁ&?{%fh}) %gﬁﬁh%ﬁbggmgﬁ ?(ryﬁ]‘l‘ct’)xﬁf g%‘%)al |y
substitutedl by hal & arsebdckaiyomsled groa kongistihg odRkioanald yCsalkslt bdinigd- by
one or nore halo; and R5 is selected fromthe group consisting of halo and
Cl-C5 al kyl, said ekvioptionalysubsstyiemby hyloouploky.ut ed by hal o or. al koxy,

sai d al koxy optionally 10 98%5&%% gl%bgé{lm%rr]f of%he g}‘%:rs:,gntrllr?\lfe%ﬁon represented by

Formula VII:

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

15 R’is Ci-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 and halo; and
R’is selected from the group consisting of halo and C,-Cs alkyl, said C,-Cs
alkyl optionally substituted by halo or alkoxy.

20 In another embodiment of the present invention represented by

Formula VII:
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;

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

R?is C;-Cs alkyl, said C;-C; 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 Cy-Cs alkyl optionally substituted by halo or alkoxy; and



In a further enbodi nent of the present invention represented by E% 2005
For mul a \(LQ:()"/B-?(LS sel ected fromthe group consisting of hydrogen! h&lﬁg
and Cl-Co5 Ikyf‘," said C1-C5 al kyl optionally substituted BgTh&hG280F3

al koxy, said al koxy optionally substituted by one or nore halo; R2 is
selected fromthe group consisting of hydrogen, halo, and Cl1-C5 al kyl, 25
said Cl-C5 al kyl optionally substituted by2hal o or al koxy, said al koxy
optionally substituted by one or nore halo; 1 5 MAR 2005 WD 02/ 22562

PCT/ US01/ 28673 -31 R3 is Cl1-C alkyl, said Cl1-C5 al kyl optionally
substituted by hal ®as Caldsanywl, saflCdCakk t i . i.futed. by one
dce %ﬂl?%sl&ﬁté&'?fﬁ%}é:’%égﬁx¥h

or nore halo; R' is selected fromthe group consisting o alo
and C1-C5 al kyl, saidnligryeptmhlyy substifuclyt ynesathssrethyieed by hal o or

al koxy; and 5 R3 is sel ected Eromth_e group consisting of halo and Cl-C5
al kyl, said Cl1-C5 al kyl GSPF T SIRpdunE ©f tha presasy invahidororepadskuxg byl n yet
anot her enbodi ment Wt Lhespresent invention represented by Formula Vil:

R is selected fromthe group consisting of hydrogen, halo, and Cl-C5

al kyl, 103said ClECSs sdlbotbd fipiithegiduy coHIsthnd bﬁl@@;&%gh@dl@, Ll @Mﬁ%ﬁ-l, sai d
al koxy optionally substituted by one or nore halo; Is selected om
the group consisti AefdSfi-fsplkygerongliy Wbstntbdiy-l@so at dybxy, ssiiatkd®ly- C5 al kyl
Substi tutsd by one BroneysIRaRaBl o8 el hila™ WY SR 07Ch O al
CUbst Ut o by one. or iore hal 0. B L Sb erred PrAR IHETer B Yt ng
of hydrogen and haF&d Grfes aleylioptigedlycubstithtedrhythain gr kG enidiatiidxyg of hal o
ZPEO)C(:)ll- CSI@‘l kyl, S%bﬁon%}l_)/%gbst%lltgg lby%g;[: I()PIQl%lré alcs);UbSt 'tuted by halo or
RYisC 1-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,-C; alkyl optionally substituted by halo or alkoxy; and
15 R’is C)-Cs alkyl, said C;-Cs alkyl optionally substituted by one or more halo
In yet another embodiment of the present invention represented by
Formula VII:
R'is selected from the group consisting of hydrogen, halo, and C,-C; 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,
said C;-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;
R? is C;-C; alkyl, said C4-C;s alkyl optionally substituted by halo or alkoxy,
25 said alkoxy optionally substituted by one or more halo;
R*is 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 halo.
In a further embodiment of the present invention represented by
30 Formula VII:



20 I'n anot her enbodi nent of the present invention represented by 1F3r@gkggﬂs
VII: R M§ ﬁgjeg;ed fromthe group consisting of hydrogen, halo, an -

al kyl , & ¢ 3¢i%cs al kyl optionally substituted by hal o oPCAIUSHXP¥"Sai d

al koxy optionally substituted by one or nore halo; 25 R2 is selected from
the group consisting of hydrogen, halo, and C1-C5 alkyl, said Cl1-C5 alkyl
optionally substituted by hal o or al koxy;??’said al koxy optionally
substituted by one or nore halo; R3 is Cl1-C5 al kyl, said Cl-C5 al kyl
optionally substituted by halo or al koxy, said al koxy optionally

substituted by oneRbfs sapcedial® tha3Qold brstiseberl@dedd ATt rQUR
consi sting of hydrogen, halo and Ci- al kyl 7 s%i Kideitte:4 %ﬁgf @%%P‘lyé’nm |y

substituted by hal Bubt-&lskEsy opeordllyenigan2@bbphald ar bk x MARIPARSxy
PCT/ US01/ 28673 R3 3%.C1-C5 al.kyl .. said C1-C5 alkyl optionally substituted
by hal o or al koxy, *PORAY SiHeERGSLPY Pusimeredalst i t uted by one or nmore hal o

In a further enbodghgntieefdl INANERS | esent ed hy - Formul a
VII: 5 Rl is selected fr$3 or% tfﬂ)gn geg%%%%dﬁs¥§ﬁ? ?g%#fgg{ﬁdﬁglé’e%r}d hpdaﬁﬁﬂg

Cl-Cs al kyl, sai dsaiddL-Csaldykypricptly eutatibyesbbBilb bubhRexPysahpdiRogy al koxy,
sai d al koxy optionallg substituted by one or nore halo; R is selected
fromthe group corfRUONRhYGSUStRYE By@ls orimems halthd C1-C5 al kyl, said C4-C5

R i

substituted by one or nore

optional |y substi tsatceakbdyy halanaby setdskaad by 6 ¢F Abdealo;opt i onal |y
substituted by one or nmore halo; R4 is selected fromthe group consisting

of hydrogen, hal o fanid Ca-Gsatiylasag C;-Cs slybomionady antisyitutepby balaldrialkoxy,
substitutigd by hal s?xicpz(lk@)l)J(Qﬁdeaﬁ?gubstituted by one or more halo; and
R’ is fluorine.
In another embodiment of the present invention represented by

Formula VII:
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,-C;s alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;

20 R?is C4-Cs alkyl, said C;-Cs alkyl optionally substituted by alkoxy, said
alkoxy optionally substituted by one or more halo;
R* is selected from the group coasisting of hydrogen, halo and C,-Cs alkyl,
said C,-Cs alkyl optionally substituted by halo or alkoxy; and
R’ is C;-Cs alkyl substituted by halo.

25 In a further embodiment of the present invention represented by
Formula VII:
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:



15 R5 is Cl1-C5 alkyl, said C1-C5 al kyl optionally substituted by qns IQARGZUUS
nor e hal v I{Q,y.e,t, anot her enbodi nent of the present invention represente

by Fornu QNFT¥2R1 is selected fromthe group consi sting etfThydrogen,

hal o, and Cl1-C5 al kyl, said Cl1-C5 alkyl optionally substituted by halo or
al koxy, said al koxy 20 optionally substituted by one or nore halo; R2 is
sel ected fromthe group consisting of hydefégen, halo, and Cl-C5 al kyl,
said C1-C5 al kyl optionally substituted by hal o or al koxy, said al koxy
optionally substituted by one or nore halo; R3 is Cl1-C5 al kyl, said Cl-C5

al kyl optionally s@Bsskdibéedrbin halR i cofl; id.al ko pt. onal I'y
substituted by one or nore halo; R& iu? 08%%1@%?&1%?0%% gﬂl&%@éﬂé&kﬁkyﬂ
optional |y substits#dd bys dkylopaonallkanytiutesiycthad kpxKoOPishRNALd

substituted by one or r?fﬂfe alo; and R5 is halo. In a further enbodi nent
of the present invERTPH' Y EPFHUEADYPIBYT MBee Fdehul a VIT: 1 5 MAR 2005 WO

02/ 22562 PCT/ US01/ 28 13 LS sekegted fromth roup consisting of
hydr ogen, hal o, and gé@ég}%lﬁﬁ Cg‘aﬁﬁﬁ@-oﬁmgfﬁbwu%ég?ﬁt%ﬁ% PO 158 t ut ed
by hal o or5 al koxy, akkaigl oplitely subpitheaal lovie shkd habed by one or nore

halo; R2 is selectgd fromthe group consisting of hydrogen. halo, and
Cl-C5 al kyl, 5 safdSCEletediregthegobpsansistirguifdtydtageschaly ah@Op-@raligh koxy,

aTkyl - sand B cs okt GHR kb G ReR st TRl peiteoon aas koxy,  sai d

al koxy optional |y RozstHiEt ed by one or nore halo; R4 is Cl-C5 al kyl,
said Cl1-C5 al kyl optionally substituted by halo or al koxy, to said al koxy
optional Iy substituted Byamntecrembedimerhal the magknt invention represented by

16 Formula VII:
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 said C-Cs alkyl optionally substituted by halo or alkoxy, said atkoxy
optionally substituted by one or more halo;
R’ is 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; and
20 R’is CH,F,
In another embodiment of the present invention represented by
Formula VII:
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
25 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;
RYis C)-Cs alkyl, said C;-Cs alkyl optionally substituted by halo or alkoxy,
30 said alkoxy optionally substituted by one or more halo:

R'is halo; and



R3 is fluorine. In another enbodi nent of the present invention represented
by Fornyla VIl: Rl is selected fromthe group consisting of hydrogen

hal 0, andOCH%¢%%al kyl, 15 said Cl-C5 al kyl optionally suﬁgF'il'tSUtfé*d'EgyMﬁgl %005
or al koxy, said al koxy optionally substituted by one or nore halo; R2 is
sel ected fromthe group consisting of hydrogen, halo, and C 1-C5 al kyl,
said C1-C5 al kyl optionally substituted ByY-halo or al koxy, said al koxy
optionally substituted by one or nore halo; 20 R3 is C1-C5 al kyl, said
Cl-C5 al kyl optionally substituted by al koxy, said al koxy optionally
substituted by oneRoui hatre hal o; R4 is selected fromthe group consisting
of hydrogen, halo and Cl-C5 al kyl, said Cl1-C5 alkyl optionally
substituted by hal o or Hi&bxirer emodBenisofChe OB sentkytensiobstbresaned Hyy hal o.
25 In a further e odiuge%. of the present invention represented by
Fornula VI1: RL is €BI%tted fromthe group consisting of hydrogen, halo,

and Cl1- G al kyl, p8jsdefeleGod klorQRd é&l@ﬁghy 0§H£&5Lénghﬁgéc%a¢%b?iﬁcél,NAR

al koxy, said al koxy optionally substituted By ohe or nor

2005 WO 02/ 22562 -3 ©GU; B9LHRRGZIBY Rebstisutedbehaledr hikory tdakl greup
consi sting of hydrogen, halo, and Cl-Cs al kyl said Cl-C5 al kyl
optional ly substit ’é’&a]l:lﬂyS‘Wélem?ﬂ' Ya‘?rl@d%y?o@iiah’?al koxy optionally

L o £ OB e ol 8 i D Wk vy
one or nore hal o; R4 CsCselkgtomibninpstistiangt ByRalo@ngikek i ngidfikérdr ogen,
hal o and Cl1-Cs al kyl, said Cl-C5 alkyl optionally substituted by halo or
al koxy: and optionally substituted by one or more halo;
10 R*is C-C;s alkyl, said C-Cs alkyl optionally substituied by halo or alkoxy,
said alkoxy optionally substituted by one or more halo;
R*is fluorine; and
R’ is halo.
In another embodiment of the present invention represented by
15 Formula VII:
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 counsisting of hydrogen, halo, and C,;-Cs alkyl,
20 said C;-C;s alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;
R? is 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 fluorine; and
25 R’ is fluorine.
In another embodiment of the present invention represented by
Formula VII:
R' is selected from the group consisting of hydrogen, halo, and C;-C;5 alkyl,

said C;-Cs :ﬂkyl optionally substituted by halo or alkoxy, said alkoxy

30 optionally substituted by one or more halo;



R is CHF. In another enbodi mnent of the present invention represent eﬁ l&y
10 Formul g Mlabrss B is selected fromthe group consisting of hydrogérﬁ AR 2003
hal o, and Cl1-C5 al kyl, said Cl1-C5 alkyl optionally substi Patracgoysdral o or

al koxy, said al koxy optionally substituted by one or nore halo; R2 is
selected fromthe group consisting of hydrogen, halo, and Cl1-C5 al kyl, 15
said C1-C5 al kyl optionally substituted by6hal o or al koxy, said al koxy
optionally substituted by one or nore halo; R3 is Cl1-C5 al kyl, said Cl-C5

al kyl optionally sulg:?ti tuted by halo or al koxy, said al koxy optionally
substituted by one BTiseretch@ e t i gen; onr 2D RS i F. .In
anot her enbodi nent of the presenth%%a\)/ n%ﬁagé%}cggﬁgf%gﬁv aqggﬁg&%alk\yi,“

RL is selected froride-§selkyl emitsialy sutgtiaftebdlha8eR allBal SaiddIfo G- C

al kyl, said Cl-Cs aI.kgI optbiaonally substituted by hal o or al koxy, said

al koxy 25 opti onal I3PUSHHL FHSEREIRY SKeOraroradalo; hal 0; R2 is sel ected from
the group consisting; Iy .- halo,,and Cl- | kyl, . said Cl-C5 al kyl
optional |y substitut elgtﬁy%@g?%}d gf 6)’%&1/\?{]%%?0&&&?@%%%%?? Baaorplkoxy,
substituted by one sed aliooey dpadoasilRibsStuédt 5Pod dthore3aid C1- C5 al kyl
optionally substitut,ed by hal o or al koxy, "30 said al koXy optionally
substituted by one“or'S Ab¥@SFHBd R4 is hal o; and WD 02/ 22562 35

PCT/ US01/ 28673 R igS; @Ie%y In a further enbodi ment of the present

i nvention represented by Ilior mula VII:

Another embodiment of the present invention resides in a compound
10 of Formula VIII:

H,C

NH

VIl

15 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;
R* is selected from the group consisting of hydrogen, halo, and C;-Cs alkyl,
20 said C;-Cs alky! optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;
R is C,-Cs alkyl, said C,-Csalkyl 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, andC,-Cs alkyl,

o
Lh

said C,-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy

optionally substituted by one or more halo: and



Rl is selected fromthe group consisting of hydrogen,
alkyl, 5 said Cl-C5 al kyl optionally substituted by
al koxy OPRPYMPfy substituted by one or nore hal o;

the group consisting of hydrogen, halo, and CE-C5 al
optionally substituted by hal o or al koxy, said al kox
substituted by one or nore halo; 10 R3 is3€L-C5 al ky
optionally substituted by halo or al koxy, said alko
substituted by one or nore halo; R4 is fluorine; and

anot her embodi ment gé{s LRLtRARSE e d'rBM B&ds%ng%?pﬁﬁ%g

VIE: Rl is selected fromthe group” consistin

hal o, and Clt QSMAR 2005

hal o or al koxy, sa
R2 i s Kleet e srom
kyl, said Cl1-C5 alkyl
y optionally

|, said Cl-C5 al kyl
Xy optionally

" Ris halo. In

b Qﬂ-@¥al%1 saﬁ?&

rogen, Cl (03]

al kyl, said Cl-Chaliklykeptiomptty mtahhyedsbljohztlotoumdxﬁmafdadllm;@rombliw}y, sal d

alkoxy optionally substituted by one or nore hal o;
the group consisti FPSBRUGH/RI Offetf, meEgI810.and C1- 5 a

R2 is selected from
kyl, 20 said Cl-C5

| kyl |1 b d I k |
Subti tuted by tne or it &Rt ingh Ao P Endin s BLLPDR Y

optional I'y5s substi t pbesulbwIiial o or al koxy, said alko
substituted by one or nore halo; R4 is fluorine; and

xy optional ly
25 R5 is fluorine.

| n anot her enbodi nBnts @iectqqiefrcpnélg@grpup ﬁvl@rlﬁtiﬂ@mfheénoegeﬂw@damycrﬁemhgl,a
VII: R | t f Cl-C5
A kyl - saidcrs et kSTl SRE S AR el B G e ks s

al koxy 30 opti onal bp’tuﬁﬁﬂ?%hﬁdﬂﬁlﬁgdByoﬁélsrﬁbrermﬂ@ hal o;
MAR 2005

WD 02/ 22562 36 1 5

R’ is selected from the group consisting of hydrogen, halo, and C;-C; alkyl,

10 said C1-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy

optionally substituted by one or more halo;

R® is 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 said C;-C;s alkyl optionally substituted by halo or alkoxy; and

R’ is selected from the group consisting of halo an

alkyl optionally substituted by halo or alkoxy.

d C;-Cs alkyl, said C,-C;

In another embodiment of the present invention represented by

Formula VIII:

20 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

25 optionally substituted by one or more halo;

R’ is C;-Cs alkyl, said C;-Cs alkyl optionally substi

ituted by halo or alkoxy,

said alkoxy optionally substituted by one or more halo,

R* is selected from the group consisting of hydrogen and halo; and

R’ is selected from the group consisting of halo an

30 alkyl optionally substituted by halo or alkoxy.

d CrCs alkyl, said C]~C5



PCT/ USO01/ 28673 R2 is selected fromthe group consisting of hydrogeg, m% 0
and Cl1- Cﬁgﬁgl{ l,</¥|,, , said C1-GC5 alkyl optionally substituted by halo 0 R 2005
al koxy, s hE aﬁ?oxy optionally substituted by one or noreP@ELSH'RBI S

Cl-C5 al kyl, said C -C5 al kyl optionally substituted by halo or al koxy, 5
sai d al koxy optionally substituted by one or nore halo; R4 is hydrogen;

and R5 is methyl. Another enbodi ment of -fre present invention resides in

a compound 10 of Formula VIII: R RR H HCN\-1 3 ~NHVill 15 or a
pharmaceutically acceptable salt thereof, wherein: R is selected fromthe

group consisting of hydpog@fthetahBodiABs &l gé’égif{ﬁvennéﬁkéfzr&%aﬁ%ﬁﬁ' Kyl

optionally substituted by halo or al koxy, sa oxXy optlona
substituted byowmdadilnore halo; R2 is selected fromthe group consisting
of hydrogen, hal o, ,and C1-C5_al k 20 said Cl-C5 al kyl optionally

| ) £y M
substituted by hal B &% Cké‘&@?%é? grogp eengstingfitodengey. kalbanil (Git@dalkyl, one

o ore bl o, S 1 il 8 kil s SR GRLLAEL ARt Ut 0
hal 0; R4 i% sel ect eptidmati;stibeitgeabp ceeBsimdtd Rgoof hydrogen, hal o, and
Cl-C5 alkyl, 25 said C1-C5 al kyl optionally substituted by halo or
al koxy, said al k0x§‘ 1s selected from'the group consisting of hydrogen, halo, and C,-C;s alkl,
said C;-Cs alky! optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;
R’ is C,-C;s alkyl, said C-Cs alkyl optionally substituted by halo or alkoxy,

10 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-C; alkyl optionally substituted by halo or alkoxy; and

R’is C,-Cs alkyl, said C,-Cs alkyl optionally substituted by halo or alkoxy,
said alkoxy optionally substituted by one or more halo.

15 In another embodiment of the present invention represented by

Formula VIII:

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;

20 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 C1-Cs alkyl, said Cy~Cs alkyl optionally substituted by halo or alkoxy,
said alkoxy optionally substituted by one or more halo:
25  R'is selected from the group consisting of hydrogen, halo and C,-Cs alkyl,
said C;-Cs alkyl optionally substituted by halo or alkoxy; and
R’is C;-Cs alkyl, said C,-Cs alkyl optionally substituted by one or more halo
In another embodiment of the present invention represented by

Formula VIII:



optionally substituted by one or nore halo; and 1 5 MAR 2005 WO Oiﬁﬁﬁﬁﬁgzmﬁ
PCT/ US01/ 28673 -37 R5 is selected fromthe group consisting of hal

Cl- C5 al Y2 $JpH C1-C5 al kyl optionally substituted by hd&Kad/oinaskoxy,

sai d al koxy optionally substituted by one or nore halo. In another

enbodi ment of the present invention represented by 5 Fornmula VI1I: Rl is

sel ected fromthe group consisting of hydi®gen, halo, and Cl1-C5 al kyl,

said C1-C5 al kyl optionally substituted by hal o or al koxy, said al koxy
optional Iy substituted by one or nore halo; R2 is selected fromthe group

consi sting of hydredens.ihadPfrodnke %u ofdidtitlo, fh?,w@ro%é‘ﬁ %a@a@@@mw
optionally substituted by halo or al koxy, sal dO koxXy ' optionally

substituted by onesad (heCslkdloptioR8lyiseb&iuted balhlad or aslaixg, &ld &fkord Ky
optionally substituted by hal o or al koxy sai d al koxy optionally
substituted by oneoﬁﬁmﬁﬁﬁéuhﬁﬁﬁfth@“?§f§@ﬁﬁ@{%d fromthe group consi sting

of hydrogen, halo gng s%l'sic%'_ﬂ ﬂ$#ﬁ¥hdvﬁgé§c§@1sq ngofggd%.l k%lhﬁﬁlo &qld-yill\yl,

substituted by hal o or KOX R

consi stings of hal osaad, Qs @yl@ﬁ&hally&abdnﬁ%d% haRl dOYAtk xRt ta@dﬂ@ﬂkby
substituted by halo or al koxy. In another enbodi ment of the present

i nvention represenPRPuRly spbtwEd bypne or morephalgis sel ected fromthe group

oot onal 1y subst i B CHCEy: AP S8R sl bl by S SR Bladaarosy.

substituted by onesfa a%&?cgﬁbﬁllyﬁﬁbétﬁu@@'bg h@@rﬁ{om&fl&e group consisting
of hydrogen, halo, and Cl al kyl said Cl-C5 al kyl optionally

substituted by hal B  ov¥Calkabkyl saidi@- -(ad dtlowl ypABnad [yt substithiey by unakt drtaliteedy, by

gﬂgsflrt utfe Byl (f)lal %al%ﬁﬁ\g%%(gggonalll%ubstﬁuteg b)c/:%)necgr %Oll%/halo pz;[nldonal 'y
R’ is halo.

In another embodiment of the present invention represented by
Formula VIIIL:
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 Cy-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;
20 R?is 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 C;-Cs alkyl, said C-C; alkyl optionally substitated by halo or alkoxy,
said alkoxy optionally substituted by one or more halo; and
R’ is fluorine.
25 In another embodiment of the present invention represented by
Formmula VI
R' is selected from the group consisting of hydrogen, halo, and C;-Cs alkyl,
sald Cy-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy

optionally substituted by one or more halo;



said al koxy optionally substituted by one or nore halo; R4 is self§§§ﬁ$ 2005
fromthe group consisting of hydrogen and halo; and R5 is sel ected

the groutHWEF&t i ng of hal o and Cl1-C5 al kyl, said Cl-C5 PSG/A0kY$6Ts
optionally substituted by hal o or al koxy. WD 02/22562 1 5 MAR 2005

PCT/ US01/ 28673 -35 I n anot her enbodi ment of the present invention
represented by Fornula VIII: R is select#4 fromthe group consisting of
hydrogen, halo, and Cl-C5 alkyl, said Cl-C5 alkyl optionally substituted

by hal o or al koxy, said al koxy 5 optionally substituted by one or nore

hal o; R2 is sel ect @dif kEQiddRoMI RS RShs3tind :
Cl-C5 al kyl, said C1-C5 al k?? opt ?rgﬁglbiéﬂi/ﬁstﬁlﬁgatf?{ygf%gﬁ’gg@gpgédﬁb’aﬁ%gky,
said al koxy opti osaHIGs-Gydikylicptivedlyopbaitetcd by tmtceordikaxy, RBd ko) - C5

al kyl, said Cl1-C5 al kyl optjonally substituted by halo or al koxy, 10 said
al koxy optionally QHBé’H”tYl}PEﬁ“de’Hém%PY ®oFeh Al 0; R4 is selected fromthe

group consi sting ok3hygr. Q- @ - _ .sai.d Cl-C5 al.kyl
optionally substi til}t E%ébggﬁgﬁygquqéﬁ%%@ Ogﬁglﬁ%@yélugs{ﬂ%&g)yﬂ%y: 45 d
Cl-C5 al kyl opti onalkoyxysphisidllystiedinigd babge 6 matkeay, said al koxy

optionally substituted by one or nore halo. 15 In another enbodi ment of
the present inventRois sedgstakispmae gipup Fensiating ofhyrogen, hialo sal @eCedlkiyt,om

t he group consi sti Ay I d,Cl- a!?@/h. said Cl1-C5 al kyl
optional |y substi t%%?lb@ﬂ%’ﬁ%ﬁg‘é’“g k5§9< " q%%i%&hgf%f O"@fpf"?cgnal ly
substituted by onerdis OpCealal fbsidteBdyingissel ected fromthe group

consi sting of hydrogen, halo, and Cl- al kyl, said C1-C5 al kyl
optional |y substituted Byarpthes egrbodimen pf thegireseat korytionappieseratd by

substitutgd by Onngﬁmﬁ‘a)r\ﬁ]Ibal 0;
R! is selected from the group consisting of hydrogen, halo, and C-C; alky!,
said Cy-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 said Cy-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo; |
R? is C;-Cs alkyl, said C;-Cs alkyl optionally substituted by alkoxy, said
alkoxy optionally substituted by one or more halo;
R* is selected from the group consisting of hydrogen, halo and C;-Cs alkyl,
20 said C;-C;s alkyl optionally substituted by halo or alkoxy; and
R’ is CH,F.
In another embodiment of the present invention represented by
Formula VIII:
R' is selected from the group consisting of hydrogen, halo, and C1-Cs alkyl,
25 said C;-Csalkyl 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 atkoxy
optionally substituted by one or more halo;
30 R? is C;-Cs alkyl, said Cy-Cs alkyl optionally substituted by halo or alkoxy,

said alkoxy optionally substituted by one or more halo;



R3 is C1-C5 al kyl, said C1-C5 al kyl optionally substituted by halo%ngAR 2005
al koxy, said _al koxy optionally substituted by one or nore halo; 25"R4"1's
sel ect ed YPIMWEHE group consisting of hydrogen, halo and CGLTEBSHIRGD,

said C1-C5 al kyl optionally substituted by halo or al koxy; and R5 is Cl1-C5
al kyl, said C1-C5 al kyl optionally substituted by one or nore halo In

anot her enbodi nent of the present inventibn represented by Formula VII[:

WO 02/ 22562 39 1 5 MAR 2005 PCT/US01/28673 Rl is selected fromthe group
consi sting of hydrogen, halo, and CI-C5 alkyl, said Cl-C5 alkyl

optionally substitmfeghﬁﬁogﬁhgupr al koxy, said al koxy optionally
substituted by one Qr nore halo; R2 is selected fromthe group consisting
of hydrogen, hal o, RamdCEBvE.C5 al kyl, 5 said C1-C5 al kyl optionally

substituted by halo or al koxy, said. al ko optionally substituted by one
of nor e hal o K31 5 C1- B pt b PP MOBROQEPTGNEBEY | T it oq

by hal o or al koxy, F0§ﬁ+1q\qjlkoxy optionally substituted by one or nore
halo; R4 is CL-C5 al kyl, sard Cl1-C5 alkyl optionally substituted by halo
or al koxy,5 10 sai &'a sedocyecofptri oleagroyp seisdtink W @gdiogenaland 0y & shatyo; and
R5 is hal o. In another_enbodi nent the present invention represented by

f
Formula VI11: R | §31§é11é€1aé%wlfopsﬂﬂﬁglwéug%t%démﬁglcsqw@w s#ig alkogkn, hal o,
and Cl-C5 al kyl, %Etigﬂ@g%—[]ﬁaegbgéb? ?‘{j‘%‘g%q%lkl’y substituted by halo or

al koxy, said al koxya opt y su y’one or nore halo; R2 is
sel ected fromthe @ ouglatssishitinggofp bydivaens hhalogen anth, &ld E5-@lakyh

said Cl1-C5 al kyl optionally substituted by hal o or al koxy, said al koxy
optional ly substit &€&y Bd oprorpblysubsitgted by halo or alkoxy, said alkoxy
10 optionally substituted by one or more halo;

R%is C4-Cs alkyl, said C;-Cs alkyl optionally substituted by halo or alkoxy,

said alkoxy optionally substituted by one or more halo;

R* is halo; and

R’ is halo.

13 In another embodiment of the present invention represented by

Formula VIII:

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;

20 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;

R? is C-Csalkyl, said C;-Cs alky! optionally substituted by halo or alkoxy,
said alkoxy optionally substituted by one or more halo;

25 R* is fluorine; and
R’ is halo.

In another embodiment of the present invention represented by
Formula VIII:
R' is selected from the group consisting of hydrogen, halo, and C;-C; alkyl,

30 said C,-Cs alkyl obtionally substituted by halo or alkoxy, said alkoxy

optionally substituted by one or more halo;



20 R3 is C1-C5 al kyl, said Cl1-C5 al kyl optionally substituted by hilaogﬁh 2005
al koxy, ,,giﬂglpg_l(goxy optionally substituted by one or nore halo; R

Cl-C5 al kyV,"“sai"d Cl-C5 al kyl optionally substituted by harPoresaiskoxy,

sai d al koxy optionally substituted by one or nore halo; and R5 is
fluorine. 25 In another enbodi nent of the present invention represented by
Formula VIIl: R is selected fromthe grodp- consisting of hydrogen, halo,
and C -C5 alkyl, said Cl1-C5 alkyl optionally substituted by hal o or

al koxy, said al koxy optionally substituted by one or nore halo; 1 5 MAR
2005 WO 2/ 22S62 - 40 PSSO 3 S from t.he grou

consi sting of hydrogen,g[é]al o,ééﬁggﬁﬁ- C'ngxﬁﬁg?&th?gf%e&&%, az{‘l%gll' s alkyl,
optional Iy substit stidd’:bys dilyl @ptonal kasbyttual b @w@mo%qtshi@m{w
substituted by one or. mpre halo; R3 is Cl1-CS al kyl, said Cl-C5 alkyl
optional Iy substit GPEERAY subwyd by sng or sroas kary optional Iy substituted by

one or nore hal o; 15 $€ from t.h roup.consi.sti ng of hydrogen,
hal o and Cl1-CS al kad ,I§€ g?gﬁ\ J%%%g (g‘l'g]il?mglp |t18H§I131 §}‘b§ﬁ‘6‘§etqntf3(ﬁ‘%€lob9lkﬁéb’o or
al koxy; anfd R5 is Giid@kaalkoptiosdisiubstithRd BYonBak thorl Ra@not her enbodi nent
of the present invention represented by 10 Formula VITI: Rl is selected
fromthe group con& &t flegyinst ard/dr ogen, hal o, and C1-C5 alkyl, said Cl-C5
al kyl optionally st%tfi]&OLﬁtn%d by hal o or al koxy, said al koxy optionally
substituted by one or nore halo; R2 is selected fromthe group consisting

of hydrogen, halo, and Glafha@lckodimdd &%edpr@chpﬁwﬁln‘% re@%{s:efé’tg?'g' y

substituted by hal o or al koxy, said al koxy ‘optionally su g by one
or nore hal 0; Formula VI
10 R' is selected from the group cousisting of hydrogen, halo, and C;-Cs alkyl,

said Cy-Cs alkyl optionally substituted by halo or alkoxy, said atkoxy
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
15 optionally substituted by one or more halo;
Riis 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; and
R%is methyl.
20

Another embodiment of the present invention resides in a compound of
Formula IX:

IX

or a pharmaceutically acceptable salt thereof, wherein:



R3 is C1-CS al kyl, said C1-C5 al kyl optionally substituted by alko?ﬁ’Mﬁﬁiﬂmﬁ
al koxy ogtiqﬂqlhy substituted by one or nore halo; R4 is sel ected omth
group condt'6t¥ Mg of hydrogen, halo and C1-CS al kyl, 20 sEf®USLWDE &l kyl
optionally substituted by halo or al koxy; and R5 is CH2F. In anot her

embodi ment of the present invention represented by Formula VIII: R is

sel ected fromthe group consisting of hydtogen, halo, and C1-CS al kyl, 25
said C1-C5 al kyl optionally substituted by hal o or al koxy, said al koxy
optionally substituted by one or nore halo; R2 is selected fromthe group

consi sting of hydrRYpreicbal Grondte LdufSordldink ofhf&bgerﬁ;%a@_aﬁd é?l_lbf/ alkyl,

optional ly substituted by halo or al koxy, sard al koxy optiona
substituted by onesagt CobrelkiyhbmiondDy Rebstisut@l bhalalok ylkox gaiait IfexGS al kyl
optionally substituted hal.o or, al koxy, ai d al koxy optionally
substituted by one®RSPADY ¥Bsdiugd by PANEIECRIO WD 02/ 22562 PCT/ USOL/ 28673

41 Rais hydr ogeny: angicci8d rich (RERFoun dohsRR BEh, GRRACHLIBNL, O, e pr esent

i nvention represented by Fornula 5 R1L%i's from gr oup
consi sting of hydragef;-Chalky] opivaally s@istiattky by hals @i dikcky Ghiddikydy
optionally substituted by hal o or al koxy, said al koxy optionally
substituted by one’ROPIAGY Ebshied fponeordapredald from the group consi sting

of hydrogen, halo,p @50 .58l - Ch ] i,onal |y
substituted by hal oafg(rt‘%ka%:agagﬁb Cé?lﬁ%g?&hﬁgb?!]%%é t?‘ggéﬁg@ﬂfﬁﬂioéé' by
one or nore hal o; $a81 dlkoGlefEmnall kyilbstisAtdbCandSr mbieal®pt i onal |y
substituted by hal g, or al koxy, said alkoxy optionally substituted by one

or nore hal o; R is selected from the group consisting of hydrogen, halo, andC,;-C; alkyl,

| 10 satd C-Cs alkyl optionally substituted by halo or alkoxy, said aikoxy

optionally substituted by one or more halo; and

R’ is selected from the group consisting of halo and C;-Cs alkyl, said C;-C;

alkyl optionally substituted by halo or alkoxy, said alkoxy optionally

substituted by one or more halo.
15 In another embodiment of the present invention represented by

Formula IX:

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;

20 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 C-C;s alkyl, said C,-Cs alkyl optionally substituted by halo or alkoxy,
said alkoxy optionally substituted by one or more halo;

25 R* is selected from the group consisting of hydrogen, halo and C,-Cs alkyl,
said C;-C; alkyl optionally substituted by halo or alkoxy; and
R’ is selected from the group consisting of halo and C,-Cs alkyl, said C,-Cs
alkyl optionally substituted by halo or alkoxy.

In another embodiment of the present invention represented by

30 Formula IX:



R4 is halo; and R5 is halo. 15 In another enbodiment of the presenty MAR 2005
invention represented by Formula VIII1: R is selected fromthe group
consistiﬁ608fzﬁﬁarogen, hal o, and Cl1-C5 al kyl, said Cl-Copatbkypbi/zzizs
optional Iy substituted by halo or al koxy, said al koxy optionally
substituted by one or nore halo; 20 R2 is selected fromthe group

consi sting of hydrogen, halo, and Cl-C5 atkyl, said Cl-C5 alkyl

optionally substituted by halo or al koxy, said al koxy optionally
substituted by one or nore halo; R3 is Cl1-C5 al kyl, said Cl-C5 al kyl

optional |y substit & egselutidiblomahe BlokBt¥nsistidid hIURXY RLIQN% LY. ik
sgbstitut gd by one or r?nre hél o; 6230 ilgsmfﬁl%orl ﬁe; "an’ﬁﬁ%‘ I'S ‘h%’l%.yll n _
anot her enbodi nent sad G aficd optiondlinsabititard b parsarHesk DYaid ARyl @ VI 11 :
Rl is selected fromthe onsi sting of hydrogen, halo, and -C5

roup. € _
alkyl, 30 said Clg@gméilgywbgﬁ‘ft%H&PF?OEWB%h Qit Ieol b%D h8| ?Zgr al kzxy, 15? d
| k tional | ypsuhstitut or e o
MAR 2005 | PCT/ USOL 2%23%6& f?(gs}”@e(‘? %‘Jcaﬁ%g&?sr‘*‘olr‘ﬁ%“‘@y%roeﬂbr@ﬁ%éﬂgﬁncg’ fYl
hydrogen, Shal o, anshi€C-C5 ality btionaHyisdbsaluted bahkd or@Ptdgnalil ¥ugupst i t ut ed

by hal o or al koxy, said alkoxy optionally substituted by one or”nore
hgl o0 RBis Cl- C% apugpRlly sehsgitutad o% ong Ryowgtalanal |y substituted by hal o

or al koxy, 5 saidpalkex | opald y- s bﬁtit.ut d by one or nore halo;, R4
i's fluorine and Slsi <l % %O ll, S dl Cs aﬂ\y optionally sugstxtuted%y halo or alkoxy,
said alkoxy optionally substituted by one or more halo;
R* is selected from the group consisting of hydrogen and halo; and
10 R’ is selected from the group consisting of halo and C;-Cs alkyl, said C;-Cs

alkyl optionally substituted by halo or alkoxy.

In another embodiment of the present invention represented by
Formula IX:

15 R'is selected from the group consisting of hydrogen, halo, and C,-Cs alkyl,
said C,-C; 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,-C; alkyl,
said C,-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy

20 optionally substituted by one or more halo;

R is C4-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; and -

25 R®is C;-Cs alkyl, said C,-Cs alkyl optionally substituted by halo or alkoxy,
sard alkoxy optionally substituted by one or more halo.

In another embodiment of the present invention represented by
Formula IX:
R! is selected from the group comnsisting of hydrogen, halo, and C;-Cs alkyl,

30 said C,-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy

optionally substituted by one or more halo:



I n anot her enbodi ment of the present invention represented by Fordl MAR 2005

Vil: 10 Ui7$”_s(e,l ected fromthe group consisting of hydrogen, halo, and
Cl-C5 al "~"34id C1-C5 al kyl optionally substituted by RalrdS8F2%Fkoxy,

said al koxy optionally substituted by one or nore halo; R2 is selected
fromthe group consisting of hydrogen, halo, and Cl1-C5 al kyl, said Cl-C5
al kyl optionally substituted by halo or ‘éPkoxy, sai d al koxy 15 optionally
substituted by one or nore halo; R3 is Cl1-C5 al kyl, said Cl-C5 al kyl
optionally substituted by halo or alkoxy, said alkoxy optionally
substituted by oneRuis saleted fimnotheRdoluscdigdtingenhyddstn, Relol sndef-y hicy 20
Anot her enbodi nent of the present invention resides in a conpound ofy
Formul a I X | X 25 9K Qu-phakihertianal nsuistigsedpy biipor sioxytsast dbxy wher ei n:

15 MAR 2005 WO 02/.22 RPCT. 1/28673 -4 1 is selected fromthe group
consi sting of hydr%éléﬁ?sl?ﬁ%b&' “ﬁ%’yc‘i“-ec%‘%?f@ﬁg? said Cl-C5 al kyl

optional l'y substitriige:,hy; dMey10s84 CCKANN osRbrdNRkkYute@BY WA ¥oxy, .
substituted by one or nore halo, R2 i's Selected fromtﬁe group consr st i ng
of hydrogén, hal o,sahalkaXy @BicakRy bybstiBitghbro@lerGhomlbald: opti onal |y

substituted by halg, .or alk , said al koxy optjonally substituted by one
or nore hal o; '1% ‘éf‘-"l@%[e‘gﬁ?ﬂf ST Eps “gpi@ﬂdr%%ﬁ“f BgIang Subtilut ed

oo 0 LSt AT ol OB g e o
C1-C5 al kyl, R is C;-Cs alkyl, said C-C; alkyl optionally substituted by one or more halo
In another embodiment of the present invention represented by
10 Formula IX:

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 said C,-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy

optionally substituted by one or more halo;

R’is C1-Cs alkyl, said C,-Cs alkyl optionally substituted by halo or alkoxy,

- said alkoxy optionally substituted by one or more halo;

R*is C,-Cs alkyl, said C,-C; alky! optionally substituted by halo or alkoxy,
20 said alkoxy optionally substituted by one or more halo; and

R’ is halo.

In another embodiment of the present invention represented by

Formula IX:

R' is selected from the group consisting of hydrogen, halo, and C,-C; alkyl,
25 said Cy-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;-C; alkyl,

said Cy-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy

optionally substituted by one or more halo;
30 R’ is C;-Cs alkyl, said C;-Cs alkyl optionally substituted by halo or alkoxy,

said alkoxy optionally substituted by one or more halo;




10 said C1-C5 al kyl optionally substituted by hal o or al koxy, SaidlﬁlﬁﬁRVHMS
optionaJI%0§qQ§1Ltuted by one or nore halo; and RS is selected from'the
group con Psti*ng?of hal o and Cl-C5 al kyl, said Cl1-C5 al kylPCoatsnonal7sy
substituted by hal o or al koxy, said al koxy optionally substituted by one

or nore halo. 15 In another enbodi nent of the present invention

represented by Formula IX: Rl is selected6fromthe group consisting of
hydrogen, halo, and Cl Cs alkyl, said Cl-C5 alkyl optionally substituted

by hal o or al koxy, said al koxy optionally substituted by one or nore

hal o; 20 R is sel gctigd i Filgel isti hydr, n, halo, and
Cl-C5 alkyl, said Cl-Ch a%%l’%?gﬂlawpgﬂﬁap? S%S&?%tgd ﬁgﬁaroo% a5 qgxy |
sai d al koxy opt i osaid atkeubetionali g shtyitueiiEb0snd @ RoR a0 4R3 is Cl-C5

al kyl, said Cl1-C5 gﬁkgb optionally substituted by halo or al koxy, said

al koxy optionally sSuBstHP¥t%d by one or nore halo; 25 R4 is selected from

t he group consi sting of | Q Cl-C5 al kyl, said Cl-C5 al kyl
optionally substituted ble%ﬂgﬁﬂgﬁ%$b£(ﬁW89§&qaﬁHre%”tilgv%‘élpéé?@ﬂseﬂl?e&ﬁ% he
group consdsting offohatia Xnd C1-C5 al kyl, said C1-C5 alkyl optionally
substituted by hal o ,or alkoxy. I n anot her enbodi nent of the present

i nvention repr esenfeds mjectgb It igepupXeondistin iR 2106 e n Y Ba 10 2425 62 aldtdl,

PCT/ US01/ 28673 R | | ect fromthe group .consisting of hydrogen, hal o,
and C1-C5 al kyl , g%ﬁﬁﬁﬁa@ﬁaqualﬁpmqb fad\byshale of allypen spid #kexy or

al koxy, said al koxyptiend nghhumgqgﬁ;ggy Pyi,one or nore halo; R2 is
sel ected fromthe group ggsnsi sting ofn hy ro%e%lf)’ hal o, and CI-C5 alkyl, 5

said Cl-C5 al kyl oftiinsitdisd Fumshe gupdohsisthal of iniradel Ordlo, £ C-al KRy
10 said C;-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionaliy substituted by one or more halo;
R* is C;-Csalkyl, said C,-Cs alkyl optionally substituted by alkoxy, said
alkoxy optionally substituted by one or more halo;
R* is selacted from the group consisting of hydrogen, halo and C,-Cs alkyl,
15 said C;-Cs alkyl optionally substituted by halo or alkoxy; and
R’ is C,-Cs aikyl substituted by halo.
In another embodiment of the present invention represented by
Formwula IX:
R! is selected from the group consisting of hydrogen, halo, and C;-Cs alkyl,
20 said Cy-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,-C;s alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo:
25 R’ is C,-Csalkyl, said C,-Cs alkyl optionally substituted by 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; and
R’is CH,F.
30 In another embodiment of the present invention represented by
Formula IX:



optionally substituted by one or nore halo; R3 is C-C5 alkyl, saiq CIMAR 2005
al kyl optioqg%[x substituted by halo or al koxy, said al koxy optionally
substi t ! hy*Gne or nore halo; R4 is selected fromthe FESRPIEBYSE st i ng

of hydrogen and halo; and 10 R5 is selected fromthe group consisting of
halo and C-C5 al kyl, said C1-C5 al kyl gg}ionally substituted by halo or

al koxy. In anot her enbodi nent of the present invention represented by
Formula I X2 15 R is selected from the group consisting of hydrogen,

hal o, and Cl1-C5 alkyl, said Cl-C5 alkyl optionally substituted by hal o or

al koxy, said al koxy' isaBlet@adtdny tfeuhstp EoHsBEnBYf ARG 08N, rl‘iﬁfo?ar‘ftﬁ%@-& %ﬂ,s
sel ected fromthe group consisting of hydrogen, halo, and Cl - al kyl",
said Cl-C5 al kyl opid onélslikysopsanallytsebtiyedby baloror aldoayysaidakelxal koxy 20
optionally substituted ﬁ% ‘&ge or,nore halo; R3is CI-C5 alkyl, said C -C5
al kyl optional |y sCHSOPRHYFEFIBEETRY 8PP BPIEARIP:  said al koxy optional |y

bstituted b D : ' f4amt Lt
T S

substitutéd by halsaid€;-&;kikgyoptandll SutiRbitited 6 h4lb cakiyky, Sal dk&ly C5 al ky!
optionally substituted by halo or al koxy, said al koxy optionally
substituted by oneRsionaly aibhuged honewesihete halhodi nent of the present

congisting of hyarsgii ey HACKts SRy FEI TSR GO By heB oy

optional Iy substi tsastedkbyy Silonaly sabskainyd b shdordhk@al0:0pt i onal |y

substituted by one {?_r nore halo; 1 5 MAR 2005 WO 02/22562 PCT/ USO1/ 28673
B

-45 R2 is sel ect edRfsdiyiragen;andup consi sting of hydrogen, halo, and Cl-C5
al kyl , SL%i d Cl- Cq(ia.llsléyﬁfopti onal Iy substituted by hal o or al koxy, said
al koxy :

In another embodiment of the present invention represented by

Formula IX:

R! is selected from the group consisting of hydrogen, halo, and C;-Cs alkyl,
satd C-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy

15 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 substituied by one or more halo;

‘R*is C,-Cs alkyl, said C;-Cs alky! optionally substituted by halo or alkoxy,

20 said alkoxy optionally substituted by one or more halo;

R? is halo; and
R’ is halo.

In another embodiment of the present invention represented by
Formula IX:

25 R! is selected from the group consisting of hydrogen, halo, and C,-Cs alkyl,
said C1-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

30 optionally substituted by one or more halo;



optionally substituted by one or nore halo; R3 is Cl-C5 al kyl, saif C& @005
al kyl opr\'g(gﬂglﬁl_ ,Substituted by halo or alkoxy, 5 said alkoxy opt gn F
substi t ut yOne or nore halo; R4 is selected fromthe gPEGHSeUMEISting

of hydrogen, halo and Cl1-C5 al kyl, said C 1-C5 alkyl optionally

substituted by halo or alkoxy; and R3 is Cl1-C5 al kyl, said Cl-C5 al kyl
optional ly substituted by one or nore hal¥S-1n another embodi nent of the
present invention represented by 10 Forrmula I X: Rl is selected fromthe
group consi sting of hydrogen, halo, and C1-C5 al kyl, said Cl-C5 al kyl

optionally substit®'adOpCsaiyd sard @l-k9ukyl didhaty Ko @RbY RIR!dkikoxy,
substituted by one or nore halo; R2 is sélected Trom tlf'ue gr oup consi dti ng
of hydrogen, hal o, sagidaliCKyTptighidly substifhiakhydonglor@oralligyd; opti onal |y
substituted by hal gmrﬂal koxy, .said al koxy optionally substituted by one
or nore halo; R3 is G1VE8YHiYf said C1-C5 al kyl optionally substituted

by hal o or al koxy, R5§§iﬁlfgo.al koxy optionally substituted by one or nore
halo; R4 is CL-C5 alkyl, said Cl1-C5 al kyl optionally substituted by halo

or alkoxy,5 20 said al kdnynahéi emieddimentdrshé bieb@d iMEnBBR réfredlR Al 0; and
R5 is halo. In another enbodi nent of the present invention represented by

Formula I X RL is $8meelRdd fromthe group consi sting of hydrogen, hal o,

and Cl-C5 al kyl, 5.sal kyl opti.onal |y substityted by hal o or

al koxy, said al kox?} ’%%’tl%é%?%_t@‘lﬁ%‘és/‘%“ﬁ%{‘%“wfdwzk%mn@%=%‘11 -Cratkyls

sel ected fromthe miﬁlﬂ:ﬂ-@mwl%%tiﬂﬁlalgfsulﬂyﬂh%%,hall@&oallé@% s%‘aﬁga kyl,
u al koxy, sal

said Cl1-C5 al kyl optionally substituted by hal'o or a | koxy
optional |y substit @péenably subsiteied byrome pakhore BfloR3 is C1-C5 al kyl, said

SRt Bt e R T R
said C;-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy
optionally substituted by one or more halo;

R%is C1-Cs alkyl, said C;-C; alkyl optionally substituted by halo or alkoxy,
said alkoxy optionally substituted by one or more halo:
15 R* is fluorine; and
R’ is fluorine.
In another embodiment of the present invention represented by
Formmula IX:
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; '

25 R’ is 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; and

R’is methyl.

The present invention also includes pharmaceutical compositions that

30 comprise a compound of Formula I, I, I, IV, V. VL VII, VIII or IX.



WO 021221562 PCT/ US01/ 28673 R4 is Cl-C5 al kyl, said C-C5 al kyl opliS%oMARI 3305
substituted by halo or al koxy, said alkoxy optionally substituted by one

or more WAB22HAd R5 is fluorine. In another enbodi nent ofPCTHetprEsSent

i nvention represented by 5 Formula I XX Rl is selected fromthe group

consi sting of hydrogen, halo, and C-C5 alkyl, said Cl-C5 alkyl

optional ly substituted by hal o or al koxy;4%said al koxy optionally
substituted by one or nore halo; R2 is selected fromthe group consisting

of hydrogen, halo, and CI-C5 alkyl, 10 said Cl-C5 al kyl optionally

substituted by hal grffodgbkxie sRalothpRhl@®yr FRRUILNE, Y, ISURS 1t yhe gy, one
or nore halo; R3 is Cl-C5 alkyl, saird C-C5 alkyl optionally substituted

by al koxy, sdiXtinchidkdheyusept ianbiting niribskideutyetiedly ironeugectimneednsdlsach R4 i s
sel ected fromthe group consisting of hydrogen, halo and Cl1-C5 al kyl, 15
sai d Cl-C5 aliRbibitigshyoriapiniptesingsy heiapadically pHedivermguebeithe gem3 i s Cl - CS
al kyl substit Eﬁgb I |,nanot her. . odi nent _.of the esent., . j.nvention
represent ed tﬁlé) (l)lpé(fuﬁggecﬁgglyﬁlhl?lgmgélftgg{ggl efsﬁgtr}?]c%lggrog@(%%&cgﬁg?l [eer “f

hydr ogen, shalgxidefigiiate 65eralifit oxideZPoaaded Bokh&Bommtikit veIBih PHRAHI oxide

substituted by halo or al koxy, said al koxy optionally substituted by one
or nore hal o;syRbhapsingedubiceth facd i sih ighibuiporclynslmmisteringfa thydpegeally hal o,

o 12 B P ST O BRBALY T S R 908 1
Cl- G5 al kyl, s@ddhiebds (Pa abtg¥de i@ REOERIEY b 4RSI {bhiesda B rAlek XN ly SfLGve
al koxy optionally substituted by one or nbre halo; R 1 is seleCted from
t he group corsigmtnfa odmbpyehrdgdrormnéd b Iall I8 VCYIaVEy VI os BX do@isGS al kyl
optional ll% 3 unl?tsmt(:i c;[xlféeelgvglg irt1 glsgbjgcrt ir(:1 ln!c(eocf( gf’ suszllr{| gy admiunistering a therapeutically
effective amount of a pharmaceutical composition comprising a compound of
Formula Formula I, 11, IT1, IV, V, VI, VI, VIII or IX
Compounds of the present invention will be useful for treating, among other
things, inflammation in a subject, or for treating other nitric oxide synthase-

15  mediated disorders, such as, as an analgesic in the treatment of pain and headaches,
or as an antipyretic for the treatment of fever. For example, compouhds of the
present invention will be useful to treat arthritis, including but not limited to
rheumatoid arthritis, spondyloarthropathies, gouty arthritis, osteoarthritis, systemic
lupus erythematosus, juvenile arthritis, acute rheumatic arthritis, enteropathic

20  arthntis, neuropathic arthritis, psoriatic arthritis, and pyogenic arthntis. Conditions
in which the compounds of the present invention will provide an advantage in
inhibiting NO production from L-arginine include arthritic conditions.

Compounds of the invention will be further useful in the treatment of
asthma, bronchitis, menstrual cramps (e.g., dysmenorrhea), premature labor,

25  tendinitis, bursitis, skin-related conditions such as psoriasis, eczema, burns,
sunburn, dermatitis, pancreatitis, hepatitis, and from post-operative
inflammation including from ophthalmic surgery such as cataract surgery and
refractive surgery. Compounds of the invention also would be useful to treat
gastrointestinal conditions such as inflammmatory bowel disease, Crohn's

30  disease, gastritis, irritable bowel syndrome and nlcerative colitis. Compounds

of the invention would be useful for the prevention or treatment of cancer,



R3 is CHZF. 30 In another enbodinent of the present invention repres
by Formula IX: 1 5 MAR 2005 WD 02/22562 -47 R is sel ected fromtgeﬁmeﬁ%

oup con¥PstA R 2f hydrogen, halo, and CI-C5 alkyl, saidpChyiakdey!
ggtignally subs?}tuteé by halo or al koxy, said al koxy optionally
substituted by one or nore halo; R2 is selected fromthe group consisting
of hydrogen, halo, and CI-C5 alkyl, 5 saish.Cl-C5 alkyl optionally
substituted by halo or al koxy, said alkoxy optionally substituted by one
or nore halo; R3is CI-C5 alkyl, said C1-C5 al kyl optionally substituted

hal o or al | t.ional ubstituot ed by one or nore
Egd o Rdis h%ﬁ%é%%@g‘;egﬁ?%%%glﬁg%ﬁﬁﬁf%‘ﬁ Pah dse Prosttto diladder. of ! he
present i nventdeoiix aRPEEIACObRGoEHS df@f’iéﬁﬁ'v@ndo&wﬁ}l&'b? u§§ﬂuFﬁ%§d tifnrégmt e
group consisting of hydrogen, halo, and CI-C5 alkyl,” “sal - al kyl
optionally suﬂéﬁ@mmaédnb hstiuo demage kosugh disehsds ab kaxMlal Bisepdesonal |y
substituted by _.qne Is selected fromthe group consisting

re hal o; R2 ed ' gr
of hydrogen, fin O‘{\%Fragfh aigntis nedgsa, thyroghtis|aplastio pedromnal | y

i tutes byidmke o i v .optionally substituted by one
zlrjb?rglreuha?o; HRB i s %lf%ssg'%%ﬁ@%%f@%%lge%gkwe ?B‘Fié%tﬁﬁl ly substituted
by hal o or al kewpmuse@aspindtier dicease dpilidinahlydstEeas kbl %ig)ﬁ]ﬂ{@ or nore
halo; R4 is halo; and R5 is halo. In anothér enbodi ment of the present
i nvention r ep%é%@?ﬁ‘@ﬁluﬂy’g Tpltipie sgleposis, sarcoidosis, nephrotic syndrome, Beheet's

syndrome, polymyositis, gingivitis, nephritis, hypersensitivity, swelling
occurring after injury, myocardial ischemia, and the like. The compounds
10 would also be useful in the treatment of ophthalmic diseases, such as
glaucoma, retinitis, retinopathies, uveitis, ocular photophobia, and of
inflammation and pain associated with acute injury to the eve tissue. Of
particular interest among the uses of the present inventive compounds is the
treatment of glaucoma, especially where symptoms of glaucoma are caused by
15 the production of nitric dxide, such as in nitric oxide-mediated nerve damage.
The compounds would also be useful in the treatment of pulmonary
inflammation, such as that associated with viral infections and cystic fibrosis.
The compounds would also be useful for the treatment of certain central
nervous system disorders, such as cortical dementias including Alzheimer's
20 disease, and central nervous system damage resulting from stroke, ischemia
and trauma. The compounds of the invention are useful as anti-inflammatory
agents, such as for the treatment of arthritis, with the additional benefit of
having significantly less harmful side effects. These compounds would also
be useful in the treatment of allergic thinitis, respiratory distress syndrome,
25  endotoxin shock syndrome, and atherosclerosis. The compounds would also
be useful in the treatment of pain, but not limited to postoperative pain, dental
pain, muscular pain, and pain resulting from cancer. The compounds would be
useful for the prevention of dementias, such as Alzheimer's disease.
Besides being useful for human treatment, these compounds are also

30 useful for veterinary treatment of companion animals, exotic animals and farm



25 R is selected fromthe group consisting of hydrogen, halo, and §IMAR 2005
al kyl, said Cl-C5 al kyl optionally substituted by hal o or al koxy, said

al koxy Bi®t42633%y substituted by one or nore hal o; R2 isPE&ILSetRE™S r om
the group consisting of hydrogen, halo, and C-C5 alkyl, said C-C5 alkyl
optional ly substituted by halo or al koxy, said al koxy 30 optionally
substituted by one or nore halo; 1 5 MARXB05 WO 02/ 22562 PCT/ USOL /28673
-45 R3 is Cl1-C5 alkyl, said Cl-C5 alkyl optionally substituted by hal o or
al koxy, said alkoxy optionally substituted by one or nore halo; R4 is
fluorine; andmnifalsi ch@id: m&nﬁﬂ]saﬁﬁfcﬁﬁrarﬁimgﬂkﬁelwforg brebife dPnGRan!

i nvention represented by - Fornmul a Rl 1s selected fromthe group

consi sti ng ofintlyde bgses, dogd,and amel C1-C5 al kyl, said C -C5 al kyl
optionally substituted by halo or, alkoxy, sald al koxy optionally
substituted by onellPresingcorapeunds gnaxaljosbesused én eettherapinst partighypap

consi sting of

optionally su Cb%q{tggégl %Q@ehoglog?eggo 3%921 é@%&?’%%ﬁﬂc%ﬁ&ﬁ §°
substitutéd hygahe with @t@fc@dmilsgmmcox Lleibaivalikiibitors 25-8 pSlydeRaR! KY!
optionally subst it ut ed by hal o or alkoxy, sai d al koxy optlonally

substi t ut ed b?hlbﬁ@ISoLTB@ﬂetﬂMIﬁS and LRA gihydfdlaserinlibitorand R5 is fluori ne.

I n anot her enbodi naﬁ of the pre ent invention represented by Formula IX
R is selected frdmieheoyht B%é‘ibstf“i:ﬁ@méf’“ s of hgarmesenbinyentigowidl - c5

alkyl, 20 s rgw% @r:ln!fé’ole 19%&9%%&%%&% waﬁgjp%&ﬁwagcu%r 1St|:hl§39ri(1x said

al koxy optional su stltute y one or nore
diabetes (type I or type I), congestive heart failure, myocarditis, atherosclerosis,

10 migraine, glaucoma, aortic aneurysm, reflux esophagitis, diarrhea, irritable bowel
syndrome, cystic fibrosis, emphysema, asthma, bronchiectasis, hyperalgesia
(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.

15 Further neurodegenerative disorders in which NO inhibition may be useful include
nerve degeneration or nerve necrosis in disorders such as hypoxia, hypoglycemia,
epilepsy, and in cases of central nervous system (CNS) trauma (such as spinal cord
and head injury), hyperbaric oxygen convulsions and toxicity, dementia e.g. pre-
senile dementia, and AIDS-related dementia, cachexia, Sydenham's chorea,

20  Huntington's disease, Amyotrophic Lateral Sclerosis, Korsakoff's disease, imbecility
relating to a cerebral vessel disorder, sleeping disorders, schizophrenia, depression,
depression or other symptoms associated with Premenstrual Syndrome (PMS),
anxiety and septic shock.

The compounds of the present invention will also be useful in the treatment

25  of pain including somatogenic (either nociceptive or neuropathic), both acute and
chronic. A mifric oxide inhibitor could be used in any situation including
neuropathic pain that a common NSAID or opioid analgesic would traditionally be
administered.

Stil} other disorders or conditions which will be advantageously treated by the

30 compounds of the present invention include treatment of prevention of opiate



R2 is selected fromthe group consisting of hydrogen, halo, and Cit @SMAR 2005
al kyl , s\@bqwg.};(?:S al kyl optionally substituted by hal o or al koxy, said

al koxy optionalfy substituted by one or nore halo; 25 R 3P{EUSLHES7al kyl ,
said C1-C5 al kyl optionally substituted by hal o or al koxy, said al koxy
optionally substituted by one or nore halo; R4 is hydrogen; and R3 is

met hyl . The present invention also includé% pharmaceutical conpositions
that 30 conprise a conmpound of Formula 1, I, 1IIl, IV, V, VI, VIl, V171
or Ix. 1 5 MAR 2005 WD 02/ 22562 -49 Mt hods of using the conpounds of
Formula |, |1 toldthhee i - AV ' ude .t he use of
inhibiting nitric ox ih}g“g@tﬁﬁ%ds”iy%b’i'ortf\%ﬂegngaé%%‘éﬁl%e@‘%’ea&ﬁ%“ QFERIni bi t i on
by admi ni st er aiegyaecetihganpes tlted bahzotfageihaseaOHE addctivB BeRLESE Bl
conmpound, selectively inhibiting nitric oxide synthesis produced by

i nduci bl e ni t FIARRSJUstmeaddiongn e2leqhalismi and eating disorgars dlibe dorhyourtds and

constitutive I LLd xLde synthase in a subject in need of such
i bi ¢ on. by s BL e drtsefic Bk fon AL IRERF schuly D TSRS g
conpound of Fof druk avithdrdwal s!yin?tonhs\,/ for\bx aﬁfgle_vl'r@at]lngf{ﬁfrgﬁ'%e?ﬁ&ﬁ bE seyﬁé‘égﬁﬁ

| evel s in a subject in need of such by administerin erap

effective anBiiitragel Goammaanicaiol Rurtobecao kddittior. | The prdbenVinwWhtive/l |, VI 1 |
or IX, |oweri Ltric.oxide Levels in a subject in need of such b
adni ni steri ng&gm‘t}?cglgrB g%%ﬁtaﬁs Zﬁq VE%“SF? BEFHdIsapfoimagsiwhen sherppertisally cal
conposi tion ceuimsihéd WthanGOAMQIH &r QheiviFRLgi@ Formula 1, 11, 111, 1V, V,
VI, VI, VIII or |IX Conpounds of the present invention will be useful for
treating, among ot Kes compéungss of thef presemminvertidwill SsPbetdefulqh iARbithkeadi Ng
other nitgjc oxid‘%pszfnth se 15 rr_ed{ ated disorders, such as, as an

anal gesi ¢ n PRAUTHORLGR fratginingangluding wyslsane Apotension assocatiednithpypit i c
for the treat i tefich r I J ohpounds _of .the present .

i nvention will be tﬁ{slgfhg?h%i.ngafﬁreesg‘?ei\?gpk%dtbﬁ’sm}dr%cﬁaﬁaﬁyﬁé ag‘fﬁts’rfé‘?ww ¥ited to
rheurmat oi d areytokindssuck poithH, Had taht B2 bh®as argRYhvanafd Mottt tbSn

osteoarthritis, systemc. .
1Mmurnosuppression 1n transplant therapy.

The present invention is further directed to the use of the compounds of the

15 present invention for the treatment and prevention of neoplasias. The neoplasias
that will be treatable or preventable by the compounds and methods bf the present
mvention include brain cancer, bone cancer, a lenkemia, a lymphoma, epithelial
cell-derived neoplasia (epithelial carcinoma) such as basal cell carcinoma,
adenocarcinoma, gastrointestinal cancer such as lip cancer, mouth cancer,

20  esophogeal cancer, small bowel cancer and stomach cancer, colon cancer, liver
cancer, bladder cancer, pancreas cancer, ovary cancer, cervical cancer, lung cancer,
breast cancer and skin cancer, such as squamous cell and basal cell cancers, prostate
cancer, renal cell carcinoma, and other known cancers that effect epithelial cells
throughout the body. Preferably, the neoplasia is selected from gastrointestinal

25  cancer, liver cancer, bladder cancer, pancreas cancer, Ovary cancer, prostate cancer,
cervical cancer, lung cancer, breast cancer and skin cancer, such as squamous cell
and basal cell cancers. The present compounds and methods can also be used to
treat the fibrosis which occurs with radiation therapy. The present compounds and
methods can be used to treat subjects having adenomatous polyps, including those

30 with familial adenomatous polyposis (FAP). Additionally, the present compounds

and methods can be used to prevent polyps from forming in patients at risk of FAP.



| upus erythematosus, juvenile arthritis, acute rheumatic arthriti 5,1 M 805
enteropat“h' c, 20 art hritis, neuropathic arthritis, psoriatic arthri ti@, %J
pyogeni c 'a Y173 s. Conditions in which the conpounds of PERdSpresant
invention will provide an advantage in inhibiting NO production from
L-arginine include arthritic conditions. Conpounds of the invention wll

be further useful in the treatnment of asthma, bronchitis, nenstrual

cranps (e.g., dysnenorrhea), premature labor, 25 tendinitis, bursitis,
skin-related conditions such as psoriasis, eczenma, burns, sunburn,

dermatitis, pancre@bhfubdtiveteRghidd ofa @8Holh@HF tﬂg?}ésgrﬂqﬂ@én'ti\éﬁ willf -t i on
i ncluding fromophthal mc surgery such as cataract surgery and " TEFActi ve
surgery. Conpuindsplastictdyeni wilbproioce ab@ersinidletfebeorusefrati vl ddiueathe
gastrointesti nal Cé)ndfi tions such as inflammatory bowel disease, Crohn's 30
di sease, gastPFEiside gifqcts agppaatediwath cpmathsmpy ddedicers the thesapeotic dpse. of

Compounds  of i g) SNeTa N ul_for the preyention or .
treat ment of tg%%?gre?ﬁé%dggﬁ'zgg%gqlﬁgrge#f%gtwe t(‘f()%t%c rY%éfF?%B%”SW@h as
col orect al5 canyagtomanfioxanses efddetd fsbd Batk sideWhlct-RiQFkabEn:, B adder,

cervix and skin. Conpounds of the invention would be uséefdl in treating
i nfl ammat i on @HPANE $f heRipsgeinvanger wilbfusdesksuse il va st adjanctdd sehsbs

m grai ne hea iarterdtis nodosa, t.hyroiditis, aplastjc anema, 5

odgki s i Sha28 o RBLLETHELIAS oI ooty Yswrisel abatiss, notar

neur onuscul aragern@hichRas bs €a8BinkAG st cAUASHINS BB@RJﬁl‘ﬁlVéfsthe Wil g matter
ephr

di sease including nultiple sclerosis, sarcoidosis, ot1 c syndrone,
Behcet's syAwGeR, ingludssrngsharaggutigiagentwittictsis capgtk of inkibiting the enzyme

and 1 he Phke e SRt G a8 AL Pertarcl e oYt Rastieiont of
eul a7 phot OphoD B S e El e ost SRR S Lot e
injury to t hé&@iel tribifstoe is Biowmpar 4 I'COKXaZ sélader éstibiardn yldrb erafs@slyps t he
present i nverg:toim\{)%ugg gP%%npqgscints in%gr?tion can be therapeutically combined with a COX-2
selective inhibitor wherein the COX-2 selective inhibitor selectively inhibits COX-2
15 ataratio of at least 10:1 relative to inhibition of COX-1, more preferably at least
30:1, and still more preferably at least 50:1 in an in vitro test. COX-2 selective
inhibitors useful in therapeutic combination with the compounds of the present
invention include celecoxib, valdecoxib, deracoxib, etoricoxib, rofecoxib, ABT-963
(2-(3,4-difluorophenyl)-4-(3-hydroxy-3-methyl-1-butoxy)-5-[4-
20 (methylsulfonyl)phenyl-3(2H)-pyridazinone; described in PCT Patent Application
No. WO 00/24719), or meloxicam. A compound of the present invention can also
be advantageously used in therapeutic combination with a prodrug of a COX-2
selective inhibitor, for example parecoxib.
Another chemotherapeutic agent which will be useful in combination with a
25 compound of the present invention can be selected, for example, from the following
non-comprehensive and non-limiting list:
Alpha-difluoromethylornithine (DFMO), 5-FU-fibrinogen, acanthifolic acid,
aminothiadiazole, brequinar sodium, carmofur, Ciba-Gei oy CGP-30694,
cyclopentyl cytosine, cytarabine phosphate stearate, cytarabine conjugates, Lilly
30  DATHF, Memrel Dow DDFC, dezaguanine, dideoxycytidine, dideoxyguanosine,
didox, Yoshitorm DMDC, doxifluridine, Wellcome EHNA, Merck & Co. EX-015,



treatnment of gl aucoma, especially where synptons of glaucoma are qagsHQRqu5
15 the p%&gququ of nitric oxide, such as in nitric oxi de-nedi ated“nerve
damage. 'kbnﬁbunds woul d al so be useful in the treatnentCotSpudsronary

i nfl ammati on, such as that associated with viral infections and cystic
fibrosis. The conpounds woul d al so be useful for the treatnent of certain
central nervous system disorders, such a84cortical denentias including

Al zhei ner's 20 di sease, and central nervous system damage resulting from
stroke, ischema and traunma. The conpounds of the invention are useful

as anti-inf| af@k e, KGR 4 frafthritis, with
t he additional benér%/ci’gﬁg?@&ﬁg’vi ng g?lgengsﬁggﬂngljyﬁ%égﬁﬁgr%ﬁ?ﬁg da’?f ects.
These conpoundsowewiail, &lasichi Seeyala diOul 52 isdpiepytl peablimmd, 19y alvl eSW1g, Lilly
rhinitis, respi g%% di stress syndronme, 25 endotoxin shock syndrome, "and
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prevent i ons of VdenenLimbert BACA, pentObalie) il Sl p§EASRin, %ﬁ%bﬂéﬁerﬁﬁkf‘ﬁysef ul

for human treatment, these conpounds are also ~30 useful for veterinary
treatment of éénpakednlaRr TS, hiogpiriec tigvifuna, Erbmmort AR thinfethiiRe 2085indNO

02/ 22562 PCT/ 73 -51 aninmals, ,includin | s, rodents, and the
like. More pr g}%g#iégﬁoé%rsr&rgsm? H%ﬂ‘%}iaé“rr?a? l?'%(%_ Qnoy clé!’écé’.ti“?l'ﬁ'éiop?@'s_ent
conpounds may 284-$0ald8-phoSshathlldE Sy BRIAPIHIES amBRY LAl dbYe ‘ﬁoeggﬁgﬁgﬁgg%im' :

pl ace of other conventional antiinfiammatory therapies, s
t oget her wi t hBEReE 3Vl destibatiDHudOmdne, Wekecizh O -i 0 ichibber=sin, Srriub@xa/genase

Do IR LA D S se LI BLS S
@ abet o5, (Lype S T Thc it Pef R LM B o™
at her oscl er osPS\CHR(Myn2, aliptenylgbiaoinostine, diptdtinGmasneisiayis NErbagfidtsycin
esoPnagitl's, g AR Chubli DWA-31 AR ITI 09, elmustine, Erbamont FCE-24517,
estramustine phosphate sodium, fotemustine, Unimed G-6-M, Chinoin GYKI-

15 17230, hepsul-fam, ifosfamide, iproplatin, lomustine, mafosfarnide, mitolactol,
Nippon Kayaku NK-121, NCI NSC-264395, NCI NSC-342215, oxaliplatin, Upjohn
PCNU, prednimustine, Proter PTT-119, ranimustine, semustine, SmithKline SK&F-
101772, Yakuit Honsha SN-22, spiromus-tine, Tanabe Seiyaku TA-077,
tauromustine, temozolomide, teroxirone, tetraplatin, trimelamol, Taiho 4181-A,

20  aclarubicin, actinomyein D, actinoplanone, Erbamont ADR-456, aeroplysinin
derivative, Ajinomoto AN-201-II, Ajinomoto AN-3, Nippon Soda anisomycins,
anthracycline, azino-mycin-A, bisucaberin, Bristol-Myers BL-6859, Bristol-Myers
BMY-25067, Bristol-Myers BMY-25551, Bristol-Myers BMY-26605, Bristol-
Myers BMY-27557, Bristol-Myers BMY-28438, bleomycin sulfate, bryostatin-1,

25  Taiho C-1027, calichemycin, chromoximycin, dactinomycin, daunorubicin, Kyowa
Hakko DC-102, Kyowa Hakko DC-79, Kyowa Hakko DC-88A, Kyowa Hakko
DC89-A1, Kyowa Hakko DC92-B, ditrisarubicin B, Shionogi DOB-41,
doxorubicin, doxorubicin-fibrinogen, elsamicin-A, epirubicin, erbstatin, esorubicin,
esperamicin-A , esperamicin-Alb, Erbamont FCE-21954, Fujisawa FK-973,

30  fostriecin, Fujisawa FR-900482, glidobactin, gregatin-A, grincamycin, herbimycin,

idarubicin, illudins, kazusamycin, kesarirhodins, Kyowa Hakko KM-5539, Kirin



syndronme, cystic fibrosis, enphysema, asthma, bronchiectasis, hypelrgl [gﬁgiw]f)
(al | odynj 3% , ’gerebral ischem a (both focal ischema, thronbotic stroke and
gl obal = ¥ Yo (for exanple, secondary to cardiac arresP§T/Util/'t5ept e
sclerosis and other central nervous system di sorders nediated by NO for
exanpl e Parkinson's di sease. 15 Further neurodegenerative disorders in

whi ch NO i nhibition may be useful includ@3 nerve degeneration or nerve
necrosi s in disorders such as hypoxia, hypoglycem a, epilepsy, and in
cases of central nervous system (CNS) trauma (such as spinal cord and

head i nj ur y),Bﬂ:meyHm-ssmy%%mqmuIm-gmz,%%uia%ﬂ&btmﬁ?, diéa € 9
pre- senile denentia, and AIDS-rel ated denenti'a, cachexlia, Sydenham s
chorea, 20 HudelikegEb10149dhmersan Cyampoid bpHI49104t Medl SSkh MIO33E3, Kor sakoffs
di sease, inbecility, relating to a cerebral vessel disorder, sleeping

di sor ders, scrHF’}Qﬁﬁﬁ%’éWch?ycd‘éﬂ%%’?leH?e’ FuihidusiNnl Ay, wrosaactdy hpmrsivs

associ at ed W kiR AIEATS T NBoSKAHAMRK I ke ALKLEE Y 3K 38PAG.C_Shock

The conpounds of the prese I nvention w al so be use e
treat nent 5 25oxalyspri oxdunohiydinngegompdingeniia, figidibleh, pootiaapltiie or
neur opat hic), both acute and chronic. A nitric oxide inhibitor could be
used in any sPYERARmyENiAactobisbhBA-h&magp st rizeran.foderbican. sdunemidisAl D or

Foi d  gesi o P 4 Still of
o sor der s o SuciffithrdRtd AR Y PGy AARLSNOHE SPovatent i hne 50
conpounds of dokensifi@PE Bparkéiv @it | SIPhashedfichirsab ent sefPHAREYentit Qs sof

opiate 1 5 MAR 2005 WO 02/22362 52 PCT/US01/28673 tol erance in patients
needi ng pr ot rad88dSs Fhamreacaniatay 8Si 484 0B avieffivenimoli Brikpith®l-2, mbs@npnce in

A e T T e T L e
oot QOB ST A A el L1
treat ment or qsr@ersnelpba-doffucsgmpthyhergofine, aiitthgn, Rvatec i1, 6pyban e\H@!@ohol |
or tobacco adaqsitgrtxiingna'mo-ggﬁd ,ra%;sp Q%hiriii eygglts:ic\fi%e, Angtostat, ankinomycin, anti-

neoplaston Al0Q, antineoplaston A2, antineoplaston A3, antineoplaston AS,

15 antineoplaston AS2-1, Henkel APD, aphidicolin glycinate, asparaginase, Avarol,
baccharin, batracylin, benfluron, benzotript, Ipsen-Beaufour BIM-230135,
bisantrene, Bristo-Myers BMY-40481, Vestar boron-10, bromofosfamide,
Wellcome BW-502, Wellcome BW-773, caracemide, carmethizole hydrochloride,
Ajinomoto CDAF, chlorsulfaguinoxalone, Chemex CHX-2053, Chemex CHX-100,

20  Wamer-Lambert CI-921, Warner-Lambert CI-937, Wamer-Lambert CI-941,
Wamer-Lambert CI-958, clanfenur, claviridenone, ICN compound 1259, ICN
compound 4711, Contracan, Yakult Honsha CPT-11, crisnatol, curaderm,
cytochalasin B, cytarabine, cytocytin, Merz D-609, DABIS maleate, dacarbazine,
datelliptinium, didemnin-B, dihaematoporphyrin ether, dihydrolenperone, dinaline,

25  distamycin, Toyo Pharmar DM-341, Toyo Pharmar DM-75, Daiichi Seiyaku DN-
9693, elliprabin, elliptinium acetate, Tsumura EPMTC, ergotamine, etoposide,
etretinate, fenretinide, Fujisawa FR-57704, gallium nitrate, genkwadaphnin, Chugai
GLA-43, Glaxo GR-63178, grifolan NMF-5N, hexadecvlphosphocholine, Green
Cross HO-221, homoharringtonine, hydroxyurea, BTG ICRF-187, ilmofosine,

30  isoglutamine, isotretinoin, Otsuka JI-36, Ramot K-477, Otsuak K-76COONa,

Kureha Chemical K-AM, MECT Corp KI-8110, American Cyanamid [-623,



conpounds may al so be useful to prevent tissue danmage when ther apquﬁiﬁmlmns
conmbi ned with.antibacterial or antiviral agents. The conpounds of 'the

LA,

present invention will also be useful in inhibiting NO 10pPgraductscon from
L-argi nine including system c hypotension associated with septic and/or

t oxi ¢ henorrhagi c shock induced by a wide variety of agents; therapy with
cyt oki nes such as TNF, IL-1 and IL-2; andd&s an adjuvant to short term

i mrunosuppression in transplant therapy. The present invention is further
directed to the use of the conmpounds of the 15 present invention for the

treatment and lqukexsilih OBnRhmARO AlLddhag: LGHB-PPP%%%?% %6%9% N}Si? ﬁééﬁte

treatable or preventable by the conpounds and net

i nvention inc » Inagyicin, dbaneed Dowbiviie -2 201Se Me dt ol MERRYB40, rierbYdRRONE,
epithelial cell-derived neoplasia (epithelial carcinom) such as basal
cel | car ci nonmTOR3RING dSr¥athGRane g Haniligpariding MolecdacGenaios M@E 186,

cancer, nouth - : ! . ncer., small bowel cancer and stonmach
cancer, col onnglgél&élggrf’ nﬁ?a\?glﬁﬁé{g%g%@#c}o nfg‘ga‘é‘ﬁi‘g’iﬁa‘étﬁ“%%éaee&@%%%@ ,
ovary canckr, MSF-16cH ramogaminoldis CHREIEN, Floly 8885 « sapceNaRdagki N

cancer, such as sguampus cel |l and basal cell cancer$, prgostate  cancer,
renal cell cafedsrmaningfandersionk dainhocfdEl 20 raodableadirivaiié hel i al cel | s

t hroughout th R [l el ected from

gastroi nt esti ﬁgm%@éaﬁ%ﬁs@wﬁe@@ﬁ@g&ﬁ*@%@%%@é}%ﬁ?%@%é\‘%&(&ancer ,
ovary cancer, 955805 bak@1ica 085 ONGEN Y| ek r @ reast
cancer and skin cancer, such as squarmuszaggﬁ%’ %ﬁﬂ%g‘?p@gﬁ)ﬁncgghﬁ%t%' The
present conpoP¥@Hining. Wertodambert RD-401HY, Wadet-bambéreRD- 1 (8938 W20%d:S

L o 0o, et P9 1L AR BLSL IR, o SRR cOTPRIICS S et hode
cCompounds. ank et heoe Ean be Podner s Etne] oA P mbrb RS,
patients at rpoRlustidEARYiroNDr@242 266 I; BbithiR NAR02805xaRCEAMERG/ 28673
Conjunctive g gl R e P o i e Pr SS et phnvent | on VRMPt-4h95%g?t ner
Rhone-Poulenc RP-56976, SmithKline SK&F-104864, Sumitomo SM-108, Kuraray
I5  SMANCS, SeaPharm SP-10094, spatol, spirocyclopropane derivatives,
spirogermanium, Unimed, SS Pharmaceutical $S-554, strypoldinone, Stypoldione,
Suntory SUN 0237, Suntory SUN 2071, superoxide dismutase, Toyama T-506,
Toyama T-680, taxol, Teijin TEI-0303, teniposide, thaliblastine, Eastman Kodak
TIB-29, tocotrienol, Topostin, Teijin TT-82, Kyowa Hakko UCN-01, Kyowa
20  Hakko UCN-1028, ukrain, Eastrnan Kodak USB-006, vinblastine sulifate,
vincristine, vindesine, vinestramide, vinorelbine, vintriptol, vinzolidine,
withanolides, Yamanouchi YM-534, uroguanylin, combretastatin, dolastatin,
idarubicin, epirubicin, estramustine, cyclophosphamide, 9-amino-2-(S)-
camptothecin, topotecan, irinotecan (Camptosar), exemestane, decapeptyl
25 (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, TGE-
Genentech, tiprotimod, amifostine, WR-151327, FUT-187, ketoprofen transdermal,

30 nabumetone, superoxide dismutase (Chiron) and superoxide dismutase Enzon.



antineopl astic agent will produce a synergistic effect or alternattgeﬁ R 2005
reduce the toxic side effects associated with chenotherapy by reduci é

the ther ¥6H3¥dose of the side effect-causing agent ne&HEQSHHRS6TS
therapeutic efficacy or by directly reducing 5 synptons of toxic side
effects caused by the side effect-causing agent. A conpound of the

present invention will further be useful-3ds an adjunct to radiation

therapy to reduce side effects or enhance efficacy. In the present

i nvention, another agent which can be conbined therapeutically with a

conpound of the Pr”ﬁ&%&nﬂdﬁﬁéﬁéﬂtﬁgpké%@ﬁt‘lﬁ@éﬁtéﬂhiﬁl%ﬁ@&&i&%iﬁ&@?ﬁe‘ﬁ@b?h I's
capabl e of inhibiting the enzyne 10 cycl ooxygenase-2 (" -2").
Preferably suctve@iXn 2f amghogrnesingelagdntiordanhbbedndit@DX; Dr srhraple| wmeloy
relative to the enzyne cycl ooxygenase-i. ("COX-1"). Such a COX-2 inhibitor
i s known as ag“"&%xp%’t%s@s%ﬂa a7 JAECRETRLP™: anfitheroscloresiabl y, a conpound of

th t i tl . i : ihed wit COX- 2
Sel oot ive i nhi bitoF WALrai p Ty ERRAY PraRhe AT RO BetitFif

i nhi bi ts SOX-c3mbinaionaforaké Qedieat od Raintidl ol othaI&rwaisbadérm &intitRIAs Of
COX-1, nore preferably at |least 30:1, and still nore preferably at |east
50:1 in an i rfuch ey Yaueospa. Kopxxample the present invaitive comgouryistaghantageously

t herapeutic i bon with the conpounds, of. the esent _.invention
ol ude cel oo Roh by G SR Mg s SR Rb T bee it Eroondi o6
(2-(3 ,4-dif |p#§§s@ﬂéhﬁ’rpﬁﬁént§’ral(fﬁct9& dﬁ@n@a@uﬁﬁt Mdch ixﬁtré%iéﬁ@i‘)ﬁe‘sﬁfré—ilecg@ing

(met hyl sul fonyl ) phenyl -' ) (2H) - pyri dazi none; described in PCT Patent”
“Application s ipghude wathad) muigronmidtancipcesia traXopmsh Gimatopfost, lbe  pr esent

i nvention,can_al sq ,be, agvant ageous]y used.in therapeutic conbination with
2 brodr ugor PpRes Tg R DR RiRp eSO § Gt e PSR B A MR her
chenot her apeiCarfig@abcuMi fFéksitfel ledREn s 8RGUL 11 B SRR IbBALEOBa it Befeved 20
conmpound of the present invention can be selected, for exanple, fromthe
fol | owi ng nowhicwais efientsby effentiohgraohiffetent tiecipniisnst

Al pha-di f | uoronet hyl ornt hi ne, (DFEMO), . 5- FU-fi.bri nogen, acanthifolic acid,
ampnot hi adi azol e, FB&@Fﬁ%ﬂme@éﬁfwf tE%PWB?‘Ur‘?VEG“Bng%PEﬁe@@Y%‘G’%,

cycl opentyl G¥ERSLAS c&%ﬂe%@@lﬂﬁe@@&ﬁfm&ﬁ& er@fﬂ‘? an ﬁyﬂ@pgﬁﬁ&mc o

conjugates, Lilly 30 DATHF, Merrel "Dow DDF zaguani ne, oxycytri di ne,
di deoxyguanoshnlesteradildezcingrdslistchms DhdaZothdkepind dix betizothiaddginkcome EHNA,
Merck & Co. %Eig%p%’rﬁpidcmic drug. Examples of benzothiepine antihyperlipidemic drugs
useful in the present inventive therapeutic combination can be found in U.S. Patent
No. 5,994,391, herein incorporated by reference. Some benzothiazepine
antthyperlipidemic drugs are described in WO 93/160355. Alternatively, the
20  antthyperlipidemic or cholesterol-lowering drug useful in combination with a
compound of the present invention can be an HMG Co-A reductase inhibitor.
Examples of HMG Co-A reductase inhibitors useful in the present therapeutic
combination include, individually, benfluorex, fluvastatin, lovastatin, provastatin,
simvastatin, atorvastatin, cerivastatin, bervastatin, ZD-9720 (described in PCT
25  Patent Application No. WO 97/06802), 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
mvention plus an antihyperlipidemic or cholesterol-lowering drug will be useful, for

30 example, in reducing the risk of formation of atherosclerotic lesions in blood

vessels. For example, atherosclerotic lesions often initiate at inflamed sites in blood



WD 02/ 22562 -54 1 5 MAR 2005 PCT/US01/228673 fazarabine, floxuridine,

f 1 udar abi O‘? }9%§£hat e, 5-fluorouracil, N (2 -furanidyl)-5- fl uor our ECMAR 2005
Daiichi & yaku®FoO 152, isopropyl pyrrolizine, Lilly LY-1880Wwiisoiissky

LY- 264618, net hobenzaprim nethotrexate, Wellcome MZPES, norsperrrm di ne,

NCI NSC- 127716, NCI NSC- 264880, NCI NSC-39661, NCI NSC 612567, 5

War ner - Lanbert PALA, pentostatin, piritrexbm plicanycin, Asahi Cheni cal

PL- AC, Takeda TAC- 788, thioguanine, tiazofurin, Erbanont TIF,
trirnetrexate, tyrosine kinase inhibitors, tyrosine protein kinase

i nhibitors, Tedsbels URTs esthblasybd {I9RREIpidem? - opch kS PRGN I8
sb€ls.URtks e Yied that %B%@@ﬂipld%%l\im L 40P E%ﬁé}ﬂ'}f%{_\a

anal ogues, altretam ne, anaxirone, hri*nger nnher m

best rabuci |, Bddes fiskaeffonmatiamefpah@ssdadtic mrdmmyab%mngcxa%iau%m@,blggd_
Chi noi n- 139, ﬁ]{hmi %-9}53, chl oranbuci |, cisplatin, cyclophospham de,
Anerican Cyahamyt HuungBesmveation e a epgleasechepismotacton Deigletavdd that 384,

Sum noto DA e I i tine, diplatinumcytostatic, Erba
di st anmycin (Cj\(')e_lqr%i( »\%{ %&S@@ﬁ%@%@ﬁfﬁ@ﬂﬁﬁ‘mﬁd@ “écfrﬁrﬁ’éf T R PERYHERt
FCE- 24517,5 eistpravadsddnng] phakgbatierctiodisions ngt&reag&%%e%duaﬂh etk 8

e,

Chinoin GYKI 15 17230, heﬁz)s.ul -fam ifosfam i proplatin, Fonustine,
maf osf ani de, HhthoPkwdaesselnn sparerkaithlowpiag Blopd NEId INGTs.264395, NC

NSC- 342215, oxali i pohn PCLN'U redni nustine, Proter PTT-119,
rani nustine, senustl ngﬁeé%%ﬁ%eﬁéog%ﬁb“g@ﬁ?@? PYERTA ormmsHadscasNopsed
spi ronus-t i neip chamaheioheaii efre;bnngllf&ndg @Hﬁﬁfﬁiﬁés' fB?thetzt%ﬁg%&t af Eénq;ea’rll

teroxirone, tetraplatin, trinel Tai ho 4181- A, arubi cin,
actinonmyci n BCredBicRspitans predis@dbesrmunt aADR4BS, Faesaphyls|thé preseigr | vat i ve,

Al i nonot N- =1L, Al inomoto AN-3, N ppon Soda ani sonycins,

ant hr acygoﬁnec,%gibzcﬁhﬂgs- i cl?enL-lsﬁéI 1, {RerapeHEs E‘E?‘Q’BPP%@ yiithppeeigem S6859B/1D

Bri st ol - Myer sagoBMY(féb&GumplBrd SibRin- M6 S s BV H %?15& Lstol-Mers

BMY- 26605, Bristol- Mers BM- §7557, Brist oi“-B éras”%?@%%%, Btsonyci n

sul fate, brydzaERa, BlmoGipka hofrvatfipian),caddpahiens/Dit Antagbiionexi, myci n,

dact i nomycin, daunoritig' cin,. KXOWa . Hakko DC-102, Kyowa Hakko DC-79, Kyowa

Hakko DC- 88 A,SOR‘S’/P&@Z L.K’lgplnn, cetaminophen, ibuprofen, indomethacin, naproxen sodium,
isometheptene, dichloralphenazone, butalbital, an ergot alkaloid (e.g., ergotamine,

15 dihydroergotamine, bromocriptine, ergonovine, or methyl ergonovine), a tricyclic
antidepressant (e.g., amitriptyline or nortriptyline), a serotonergic antagonist (e.g.,
methysergide or cyproheptadine), a beta-andrenergic antagonist (e.g., propranolol,
timolol, atenolol, nadolol, or metprolol), or 2 monoamine oxidase inhbitor (e. g.,

phenelzine or isocarboxazid).

20 A further embodiment provides a therapeutic combination of a compound of
the present invention with an opioid compound. Opioid compounds useful in this
combination include without limitation morphine, methadone, hydromorphone,
oxymorphone, levorphanol, levallorphan, codeine,dihydrocodeine,
dihydrohydroxycodeinone, pentazocine, hydrocodone, oxycodone, nalmefene,

25  etorphine, levorphanol, fentanyl, sufentanil, DAMGO, butorphanol, buprenorphine,
naloxone, naltrexone, CTOP, diprenorphine, beta-funaltrexamine, naloxonazine,
nalorphine, pentazocine, nalbuphine, naloxone benzoylhydrazone, bremazocine,
ethylketocyclazocine, U50,488, 169,593, spiradoline, nor-binaltorphimine,
naltrindole, DPDPE, [D-142, glu4]deltorphin, DSLET, met-enkephalin, leu-

30 enkaphalin, beta-endorphin, dynorphin A, dynorphin B, and alpha-neoendorphin.

An advantage to the combination of the present invention with an opioid compound



DC89- A1, Kyowa Hakko DC92-B, ditrisarubicin B, Shionogi DOB-41,

doxor ubi 8\5 , doxorubi cin-fibrinogen, elsamcin-A epirubicin, er bsh ﬁtMAR 2005

esor ubi ci'n; ‘/E"g?)?eram' cin-Al, esperamcin-Ab, Erbanont FCRCZUNGHA28FH| i sana
FK-973, 30 fostriecin, Fujisawa FR-900482, glidobactin, gregatin-A,
grincanycin, herbimycin, idarubicin, illudins, kazusanycin,

kesarirhodi ns, Kyowa Hakko KM 5539, Kirim%0D 02/22562 -55 1 5 MAR 2005
PCT' EI S+-1128673 Brewery KRN 8602, Kyowa Hakko KT-5432, Kyowa Hakko
KT-5594, Kyowa Hakko KT-6149, American Cyanam d LL-D49194, Meiji Seika Me

2303, menogajsithat the bREBE ifventiid ARSI Sill RThy RKE NS ctin,
Ni ppon Kayaku NK-31%, Ni ppon Kayaku NKT-dl, SR I%{%Pgméﬂ-lﬁ%n%olggﬁlg - 357704,

5 oxal ysi ne, @exewdrromoiind, thepboradocmg thd Hiskt dmseveitvaf opiotd fide effects, such
porothrarnycin, .pyri _darrxci n A, Tobishi RA-1, raparnycin, rhizoxin,

r odor ubi ci n, %ﬁ@é‘ﬁéﬁiﬂ&cﬂ, - siwenmycin, Sunitonp SM 5887, Snow Brand
SN-706, Snow Begnido 07, sorangicin-A, sparsonycin, SS Pharnmaceuti cal
SS-21020, SS Pharmaceutical SS- 7313B, SS Pharmaceutical SS-9816B,

steffinyciin B, Tai e #hBtakyl't albhs ofcidinbidfichakedms A ANV8RSAipHagEPENt eci n,
thrazine, tricrozarin A Upjohn U 73975, Kyowa Hakko UCN- 100p28A, Fuj i sawa
WF- 3405, YosHREG# livearsn prangbgd, Brafesabl vajoptaning &oot brezbout 10 carbon atoms

| pha-di fl | - (1] - aCi i Bi AD- Kyor.i HC- 52,
21 Stont ne. - araand e AReai BRI 1 00 s b Sharom st R s i,
anti- neopl asticosptibhflly ubisti Me@Pl AlS bESUPALs deddNRNY Ak MpiAS of t?d?:hir&‘ﬁgﬂg aston

A5, 15 anti neopl aston AS2-1, Henkel APD, aphidicolin glycinate,
aspar agi nase, n@iyde iethylsalnd Heoraethyh thydoylethyl, bendpylrisvpropgne-dutyil pt |

| psen- Begyf our éB bisarrtrene, Bristo-Mers BrvW40481, Vestar
bor on- 10, br o%&%% h%%é@,ityl’%ﬁ l?‘%‘ﬁré“%@@‘%ﬁf?m\?@l R Biviyramyb e sden de,
car net hi zol e diydmnaeholitgde, Ajinonoto CDAF, chl orsul faqui noxal one, Chenex
CHX- 2053, Chenex CHX-100, 20 Warner-Lanbert Cl-921, \Warner-Lanbert
Cl - 937, \War ner - Lanbs el alganyl” rafigns e rn Lastberted GloyOR8h vdrbambentalical,
claviri denoneu | CN ¢omno nd 1259, |CN : .
near or branched, in s0 much as it contains at least one double bond. Such radicals

containing from 2 to about 6 carbon atoms, preferably from 2 to about 4 carbon

15 atoms, more preferably from 2 to about 3 carbon atoms. Alkenyl radicals may be
optionally substituted with groups as defined below. Examples of suitable alkenyl
radicals include propenyl, 2-chloropropylenyl, buten-1-yl, isobutenyl, penten-l-yl, 2-
methylbuten-1-yl, 3-methylbuten-1-yi, hexen-1-yl, 3-hydroxyhexen-1-yl, hepten-1-
yl, and octen-1-yl, and the like.

20 The term “alkynyl” refers to an unsaturated, acyclic hydrocarbon radical,
linear or branched, in so much as it contains one or more triple bonds, such radicals
containing 2 to about 6 carbon atoms, preferably from 2 to about 4 carbon atoms,
more preferably from 2 to about 3 carbon atoms. Alkynyl radicals may be optionally
substituted with groups as defined below. Examples of suitable alkynyl radicals

25 include ethynyl, propynyl, hydroxypropynyl, butyn-1-yl, butyn-2-yl, pentyn-1-yl,
pentyn-2-yl, 4-methoxypentyn-2-yl, 3-methylbutyn-1-yl, hexyn-1-yl, hexyn-2-yl,
hexyn-3-yl, 3,3-dimethylbutyn-1-yl radicals and the like.

The term “ox0™ means a doubly bonded oxygen.
The term “alkoxy” means a radical comprising an alkyl radical that is

30 bonded to an oxygen atom, such as a methoxy radical. More preferred alkoxy

radicals are "lower alkoxy" radicals having one to about ten carbon atoms. Still



conpound 4711, Contracan, Yakult Honsha CPT-11, crisnatol, cur aderfnS MAR 2005
cyt ochal asj n ,B’,_ cytarabi ne, cytocytin, Merz D 609, DABIS nual eat e,

dacar bazi'h&">dh4t el I | ptinium di demi n-B, dihaemat opor phyrirair/ekdnerss?s

di hydr ol enperone, dinaline, 25 distanycin, Toyo Pharmar DM 341, Toyo

Pharmar DM 75, Daiichi Seiyaku DN- 9693, elliprabin, elliptiniumacetate,
Tsumura EPMIC, ergotarnine, etoposide, ebbetinate, fenretinide, Fujisawa
FR-57704, galliumnitrate, genkwadaphnin, Chugai G.A-43, d axo GR- 63178,
grifolan NVF-5N, hexadecyl phosphocholine, G een Cross HO 221,

honohar ri ngt ogio ; : i l.pnf osine, 30.1 sogl.utam ne,

i sotretinoin, G%rﬁgéy%? %%My%dnlg? I(lﬁ-a 4%%:8 %Bas BELAI%E‘/%M\%I}S‘ O%‘?'E‘%Htmg

Cheni cal K , AMmpECH mahpadﬁbalsiriclddhmé‘meﬂ,cé&rbx@/ﬁaf@gmﬂ idep -Xx%ﬁ%ﬁ?”
n, m ne, Lu

-56 1 5 MAR 2005 PCT/1; S{- | /286 73 | eukoreguli l'oni'd eck
LU-23-112, LiFr5PUISA¥86641, NCI (US) MAP, marycin, Merrel Dow MDL- 27048,
1M edco MEDR- 340, e, .. nerocvani ne.derivatives, nmethylanilinoacri
di ne, Ml ecul ar Geﬁ%ﬁ%g{/@g‘mﬂ@ S%ﬁgh’é iIQ‘?W,S%?ﬂttﬂ?ﬁf&fjlcé@fi radicdqoixione,
mopi danol .5 nobuteikédistehe OBV FEPHY R0 SerVEfL 6 LLANL B Ne, ag1 ds,
Ni sshin Flour MIling N 021, I\I—acylggtg =" dehydr 6 aa%?n%@?é{lﬁg?ﬁgaﬁtﬁ%tﬁﬁ

Tai sho NCU- 190, Onfciauiere? ineeaiis iay ifta smlbstitubilon 5 sy theNGdi NG 481 FrorhC
NSC- 361456, Ngéﬂ(g{%(:— (‘%014%%% .NCl NSG 95580, octreotide, Ono ONO'1 12,
oqui zanoci ne, Ak20° TgEHYPRAS COURRPLRqdAs Arslih In this Fegard, pf mees than one

War ner - LanberdptidRallskbd@hent\ Wi B€ kitha Bk Eﬁéﬁ??’ rner 10. Lanber

PD 131141, Pierre Fabre PE-1001, TORT p%ﬁ?'?e D,e‘%?er‘:oxaﬂi‘rb%Plnﬂ 101 0

pol yhaemat opdipsijtemis npolbepelecedaci moreEhamohe hpBthé BubshfRh ARYSe

procar bazlione, !S:Ergggmi de,.lnvitron protease nexin |, Tobishi RA-700,
razoxane, “SappSrEe BrefRy PEe appde. andgiot limitationp the phrase fGitCnakyk etianally

aci d, Rhone- RabtaiedRP-4 - enc RP: 56976, SmthKline
SK&F- 104864, Sumi tonDIBI?SM% Ff’gé?orﬁlﬁrgg{bgfﬁ%ks%ﬂ]'&%!’e %2‘8%%?‘:’?1"% Or Emple,

spatol, spir dbytchashylopdhnk priepyil vattyly espentyl BhaydgRe RBAL HBstitMHIE fosiSohs:
Phar maceut i cehl SS- 554, strypol di none, Stypol di one,
vdrogen, fluonne, chlorine or other halogen, methoxy, ethoxy, propoxy, iso

butoxy, rerz-butoxy, pentoxy or other alkoxy radicals, and combinations thereof.
15 Non-limiting examples include: propyl, iso-propyl, methoxypropyl, fluoromethyl,
fluoropropyl, 1-fluoro-methoxymethy! and the like.

Although nitrogen protecting groups are illustratively shown as | r-
butoxycarbonyl, or r-BOC, any suitable nitrogen protecting group could be
substituted in the synthesis of the compounds of the present invention. Numerous

20  protected amino groups useful in the present invention for are described by

Theodora W. Greene and Peter G.M. Wuts (Protective Groups in Oreanic Synthesis

L]

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

25 with the corresponding amino group to form a Schiff base. A large variety of
deprotecting reagents can be advantageously used in the present invention to effect
the conversion of the intermediate to the desired compound. Many such
deprotecting reagents are described by Greene and Wauts, supra. For example, when
the protected amino group is a 4-chlorobenzylimino group or a t-

30  butoxycarbonylamino group, preferably the deprotecting reagent is an acid. Some

useful acid deprotecting agents include, without limitation, hydrochloric acid,



Suntory SUN 0237, Suntory SUN 2071, superoxide disnmutase, Toyanma T, 30ﬁ% 2005
Toyama T-680, taxol, Teijin TEI-0303, teniposide, thaliblastine, [a t

Kodak TYBYG> %ocotrienol, Topostin, Teijin TT-82, KyowaPFkionl/15eRE 01,
Kyowa 20 Hakko UCN-102$, ukrain, Eastman Kodak USB-006, vinblastine

sul fate, vincristine, vindesine, vinestramde, vinorelbine, vintriptol,
vinzol i dine, Wi thanolides, Yamanouchi YMI534, uroguanylin,
conbretastatin, dolastatin, idarubicin, epirubicin, estranustine,

cycl ophospham de, 9-am no-2--(S)- canptothecin, topotecan, irinotecan
(Canpt osar) , IexesRsinadid deMRAcRtM! rdRioftddcymt a8l i orusf atty
aci d. Exanpl es of radioprotective agent sd whi chlnapg/la%)%hoglgeagmi’ EH%%F}O%S
conbi nati on addreagypcatiadeid.ne conpounds of this invention include AD-5,

adchnon, am’fostin‘g, anal ogues, .detox, dimesna, 1-102, Mw 159, ]
N- acyl at ed- dehydr o ISRiFEIPORRE LS dssHEbrddyPoth & sireRtiisoad afdco Beinsae is

WR- 151327, FYJ:l844 okc(?r%Q ﬁ@ﬁg e rLoxi de
di smut ase (Chql?;ron Ean su ﬁ%ﬂ%itgée |s?rtriﬁit asgtugér%zag%pl%\%?%%g?%%g%%iSS MAR
2005 PCT/At . |ibnded 4dmi@spdnd Wit e iaditped adseof the present invention wll

al so be useful in treatment or preventi on of angi ogenesis-related
di sorders or condi tircotgsm “Combinaiing therapy;mpeans dhosdministatior phiysor matsul ar

degenerat i on, 1, 330e ANBERRGH BeBH drerabfuuft JMGIIETo AIBOML WENNRc4 e pr esent

i nvention al so provi herapeu Irnati nt or

prevention ofpresnt biakisseredfcs ek 48HIE atHer&:0REdsid, PRIS, iﬁMﬁbnzf%ﬁmPh@d#ﬁﬂ&a- For
exanpl e the present inventive con%tjounds_ advant ageously wi || be used in
therapeutic CWRBlagat Armoganivis-eclaledigohitians arelihodss, artashérmdiededitenditions.

pressure ,of ients afflicted with glaycoma. .Such intraocul ar .

pressur e-l(raed %Chgaﬁnﬂ?%{égn?nn%qcﬁﬁlg T ﬁ%‘ﬁ‘?‘%'ﬁ”ﬁ‘ﬁf‘ iog AP 8t H’_r?Bep[rhS’saP?u“C _
travoprost, higentseRheabstafall}QiHNeREess Ahnnef NAc REMAPEHAL CaG:RIoPBHepn Of
a conpound of the present invention plus an intraocular pressure-reducing

drug will be dedetry mpanshbabngadined sativeifiaetredlingedients or in multiple, separate

capsules ( or other delivery means) for each active ingredient. In addition, such
administration also encompasses use of each type of therapeutic agent in a

15  sequential manner. In either case, the treatment regimen will provide beneficial
effects of the drug combination in treating the conditions or disorderé described
herein.

The phrase “therapeutically effective” in the context of combination therapy

is intended to qualify the combined amount of active ingredients in the combination

20 therapy. This combined amount will achieve the goal of reducing or eliminating the
indicated condition, or alleviating the symptoms of the indicated condition.

Mustrative Examples

The following synthesis schemes and examples are shown for illustrative
purposes and in no way intended to limit the scope of the invention. Where isomers
25  are not defined, utilization of appropriate chromatography methods will afford

single isomers.



achieve its effects by affecting a different nechanism In another] § MAR 2005
conblnathgauq&, be present invention, the present inventive conpounds can
be used in therapeutlc conbi nation with an anti hyperli pi dePF U 2885
chol esterol -1 owering drug such as a benzot hi epi ne or a benzot hi azepi ne
anti hyperlipidem c drug. Exanpl es of benzothi epine antihyperlipidemc
drugs wuseful in the present inventive thé%apeutic conbination can be
found in U S. Patent No. 5,994,391, herein incorporated by reference.
Some benzot hi azepine antihyperlipiden is drugs are described in WO
93/ 16055. Alt €en&id Seerme 1 he 20 anti hyperlipidem c or chol esterol -1 owering
drug useful in conbination wwth a conpound of the present invention can
be an HMG Co- A reductas%‘ﬁﬁhlbltor Exanpl es of, Co- A reduct ase
i nhibitors useful in tQe esent therapeutic ep nati on incl ude,
i ndi vi dual Iy, benfl uore uvastatin, Io%astatl rovastatin,
sinvastatin, atorvastagin, tin i ZD- 9720 (descri bed
in PCT 25 Patent Applicatg’ : 97/ 06802) , i%tﬁ
147098-20-2 for the «calcium CAS No. 147098-18- r the sodi um
salt; described in European Patent No. EP 521471), B 80431 (CAS No.
129829-03-4), or hgﬁéﬁh (CAS No. 141750-63-2). Theyther Peuti c

0

No.

2f

conbi nation of a o und of the present i nverﬁfJ pI us Yan

antlhyperllpldenlc holest oI-Iomerln dru@ be useful, for 30
exanpl e, in redugjfg the r iR’ a her scleﬂo Hz | esions in
bl ood vessels. For Regamgl & M\*g’ cI er otic I'é%ng Ct(]l-&te at
inflaned sites in blood t)2!@2562 -58 1 5 MAR 2005 2PCC / I

-R6?.i vessels. It is established that antlhyperlﬂbldenléjor
chol esterol -1 owering drug [reduce risk of formation of afherosclerotic
| esions by lowering lipid llevels in blood. Wthout,|im#&ing the invention
to a single nmechanismof adtion, it is belie "szn one vvaxlthe
inc

conpounds of the present cgnbination will work |j omcertgy provide 5
i mproved control of atherogclerotic |Iesions by, "o &) cing
i nfl ammati on of the bl ood{vessels in concert with lo i ng b(l)ood l'ipid
| evel s.
Y Q
HN N H
N
Y R Hz . NH2
Me SN x QOCH
R o 3 OH
R? 0
ZHC1
5

a) Methylene chloride, PPhs, imidazole, I,
b) 1. NMP, BTPP, an appropriate methyl N-[(3,4-
dichlorophenyl)methylene]alaninate
2. agueous HC!
10 c) Chiral chromatography
d) Zn dust, acetic acid, water, heat
) Aqueous HCI, heat
f) Aqueous NaOH

¢) Lindlar catalyst with H, or Lindlar catalyst, MeOH or Pd black, MeOH or Zn,
15  HOAc.



I n anot her enbodi ment of the invention, the present conpounds can bgfuMaR 2005
in conbiqﬁiﬁ,g_wjth ot her conpounds or therapies for the treatnent of
central ¥50% conditions or disorders such as nigrai nePCESISVEXRSDI e,
the present 10 conpounds can be used in therapeutic conbination with
caffeine, a 5-HT-IB/ID agonist (for exanple, a triptan such as
sumatriptan, naratriptan, zolmtriptan, ™“rizatriptan, alnotriptan, or
frovatriptan), a dopanm ne D4 antagonist (e.g., sonepiprazole), aspirin,
acet am nophen, ibuprofen, indonethacin, naproxen sodium i sonetheptene,
di chi or al phengzhene,2 butal bital, an ergot alkaloid (e.g., ergotam ne, 15
di hydr oer got am ne, bronocri ptine, ergonovi ne, or nethyl ergonovine), a
tricyclic antidepressant (e.gjgpanitriptyline or nortriptyline)}| a

serotonergi c antagonj,st e. g . rrethysergi de orft ohept aghnRe),~ a

bet a- andr ener gi ¢ ant agghi Qab ., propranolol, timoFol, afendlol,
nadol ol , or netprolol)g or a noam ne oxi dase inhbifor (e.g., phenelzine
or isocarboxazid). 20 A further enbodi nent provides a tlherapeutic

conbi nati on of a cgppound of the present invention w R an opioid
conpound. Opi oi d.conpounds useful in this conbination include w thout

limtation norphi ney thadoneO h onor phone, oxynor phone, | everphanol,

| eval | or phan, c |HES§FEV6?Bﬁo me, diffydr ohydPdlfrcodeinone, o
pent azoci ne, hyd?g;odﬁne, oxycogﬁ%e, nal mef ene, 25 eté?ﬁﬁ?ﬁE?gfgvorphanol,
fentanyl, sufentanil, DAMZO, butorphanol, buprenorphfne, nal oxone,
nal t rexone, CTOP, diprenonphine, beta-funaltrexam ne, nal oxonazine,
nal or phi ne, pentazoci ne, nal buphi ne, nal oxone benzoyl hydrazone,
bremazoci ne, ethyl ket ocy¢l azoci ne, Us0, 488, U69, 593, spiradoline,
nor - bi nal t or phi m ne, /fral t ¥i ndol e, DPDPE, [D-1la2, gWﬁﬂ]deltorphin, DSLET,
met - enkephal i n, 1 {80 enkaphalin, betargndorphiM?<dynorphin A, dynorphin
B, and al pha- neoef hi ant age to the Tﬁﬁ%%pﬁ\gblthe pr esent
invention with an opi oicd conpound WO O2122S62 -59 i1 3"MAR 2005 PCT/t!
till 112:16-3 is that the present inventive conpoﬁhds Iﬁll allow a

f

reduction in the dose of the
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a) triethyl 2-fluorophosphonoacetate, n-butyl lithinm, THF and hexane
b} NaBH;, methanol, water
c}) polymer-supported triphenylphosphine, 3-methyl-
1,2,4-oxadiazolin-5-one, diethylazodicarboxylate, THE
10 d) acetic acid: THF:H,0 (3:1:1)
e) methylene chloride, PPhs, imidazole, I
1) (3S, 6R)-6-Isopropyl-3-methyl-5-phenyl-3,6-dihydro-2H-1 4-oxazin-2-one,
BEMP, 1-methyl-2-pyrrolidinone
g) Lindlar catalyst, methanol, heat
15 h) aqueous HCI, heat




opi oi d conmpound, thereby reducing the risk or severity of opioid si%e 008
effects, such as opioid addiction. Definitions 5 The term "al kyl?", g%@n%
or in conbPHaF#6h, means an acyclic aliphatic radical, |im@Eaysorses
branched, preferably containing from1l to about 10 carbon atons and nore
preferably containing froml to about 6 carbon atons. Al kyl radicals can
be optionally substituted with groups as -G&fi ned bel ow. Exanples of such
radicals include nethyl, ethyl, chloroethyl, hydroxyethyl, n-propyl,

i sopropyl, n-butyl, 10 cyanobutyl, isobutyl, sec-butyl, tert-butyl,
pentyl, aninoggahékq_iso-anyl, hexyl, octyl and the like. The term

"al kenyl" reféers 1o an unsaturated, acyclic hydrocarbon radical, I|inear
or branched, in so nmuch as it contains at |east one double bond. Such
radicals containing from2 to about 6 carbon atons, preferably from2 to
about 4 carbon 15 atons, nore prefeﬁgbly from2 to about 3 carbon atons.
Al kenyl radicals may be optiom&llxisubstituted W t hygr oups as defined
bel ow. Exanpl es of suitabl e al kemyly adi cal® kﬁyﬁﬂge pr openyl ,

2-chl oropropyl enyl, butyn-I|-yEHsi sobut eAyt”, péntgn-1-yl, 2-

met hyl but en- 1-yl, 3-met hyl buten-1-yl, Fhexen-1-yig 3-hydroxyhexen-1-yl,
hepten-1- yl, and octen-1-yl, and the like. 20 The term "al kynyl" refers
to an unsaturated, acyclic hydrocarbon radical, I|inear or branched, in so
much as its copmsadmso. . At d AoRaAS.: | Gad cont ai njng 2
to about 6 capt)sgsnm;t %%E‘,ngpr g@gﬁgg{g@#@oﬁ?@ﬁ%n%@gp{@?@ r%gwtﬁ?gﬁ?é?c'd’mre
preferably frdihylrochlatidat 3 carbon atons. Al kynyl radicals may be
optionally substituted with groups as defined bel ow. Exanples of suitable
al kynyl radicals 25 include ethynyl, propynyl, hydroxypropynyl,
butyn-1-yl, butyn-2-yl, pentyn-1-yl, pentyn-2-yl, 4-nethoxypentyn-2-yl,
3- et hyl butyn-1-yl, hexyn-1-yl, n§é¥9-2-y|, heﬁ&a;3-yl,

3, 3-di net hyl butyn-1-yl radicals and™t i .O‘ﬁp term "oxo" nmeans a
doubly bonded oxygen. The term "al kaxXy" means “a‘radi cal conprising an

al kyl radical that is 30 bonded to an oxygen atom such as a mnet hoxy
radical. More preferred alkoxy radicals are "lower al koxy" radicals

havi ng onﬁ)to about ten carbon atons. Stil

Example-1A) To a cold (-78 °C) solution of triethyl 2-fluorophosphonoacetate
(25.4 g, 105 mmol) in 100 mL of THF was added n-butyl lithium (63ml.of 1.6 M
in hexane, 101 mmol). This mixture was stirred at -78 °C for 20 min producing a
bright yellow solution. A solution of crude 3-[(tert-butyldimethyisilyl)oxylpropanal
(/. Org. Chem., 1994, 59, 1139-1148) (20.0 g, 105 mumof) in 120 mL of THF was

I5  then added dropwise over ten minutes, and the resulting mixture was stirred for 1.5
hat -78 °C, at which time analysis by thin layer chromatography (5% ethyl acetate
in hexane) showed that no starting material remained. The reaction was quenched
at -78 °C with sat. aqueous NH4Cl (150 mL). The organic layer was collected, and
the aqueous layer was extracted with diethy! ether (300 mL). The combined

20  organics were washed with brine (200 mL), dried over MgSO,, filtered and
concentrated. The crude material was filtered through a plug of silica gel (150 2)
eluting with hexane (2 L) to give 14.38 g (52%) of the desired (2E)-5-[[(1,1-
dimethylethyl)di-methylsilylJoxy]-2-fluoro-2-pentenoic acid ethyl ester product as a
clear oil. "H NMR and '°F NMR indicated that the isolated product had an

25  approximate E:Z ratio of 95:5.



1 5 MAR 2005 WD 02/22562 -60 PCT. % ; So |?28673 nore preferred al koxy 5 MAR 2005
radicals\Qﬁngpng to about six carbon atonms. Non-limting xanples of such
radi cal s\ 31Uﬂ%’nethoxy, et hoxy, propoxy, isopropoxy, buf&X{S4Hese7s
tert-butoxy. The phrase "optionally substituted” nmeans that the indicated
radical may, 5 but need not be substitut for hydrogen. Thus, the phrase

"optionally substituted by one or nore" Teans that if a substitution is
made at the indicated noiety, nore than one substitution is contenpl ated
as well. In this regard, if nore than one optional substituent exists,

ei t her subst i HR&MSE categ. theCs#l,ddd:8d, mb = W 7cHdti[VatH Onfoahd: 8Thse4T uent s may
be selected, pr nore_than o sane substituent nay be 10 sel ected.

ne of the
By way of exarpMRAGHGIDD Pi0ki(s.£HDoh 4(h &Thnt a8 ¢t 3BL-1B aniGH). 6p10i (omal | y
substituted b o) Q.0r oxy" shoul d be taken to nean, for
exanpl e, tha?Hﬁggﬂ¢h:ggiﬁv?&kﬁ?%gy . "butyl, or pentyl may have at al
substi t ut abl epaaitk @Ist;) hvdoosens, ofdsuoutngs Hens@Z NEnlh oflleys [ahagen,
nmet hoxy, ethoxy, propoxy, iso butoxy, tert-butoxy, pentoxy or other
al koxy radi caFs/ =andlz 8h%i Bradoirens t hereof. 15 Non-limting exanpl es
i ncl ude: propyl, iso-propyl, nethoxypropyl, fluoronethyl, fluoropropyl,
1-fl uoro-net hoxynet hyl and the |ike. Al though nitrogen protecting groups
are illustratively showmn as , t- butoxycarbonyl,, or t-BOC, any suitable
nitrogen protecting group could pen,gubstituted the synthesis of the
conpounds of the present invention. 0 C%@iprotected am no groups
useful in the present invention for gre descr i’bed by Theodora W G eene
and Peter GM Wits Protective Groups in Oganic S nthesis, 3rd ed., John
Wley & Sons, New York, 1999, pp. 494-653). For exanple NZ can be a

4-chl or obenzyl i m no rogp. I n _one enbodi ment of the present invention, the
protected am 6‘"@}?!?0&} ogrpluiga et Erample-d A6t iorg 2# Sormehdn d8d et eh of an

Pehye 5, hbhab S SR A0, 0% MRLAR, B0 T SSRLelRPE, 1
present i nvengdroons ovegtifrechours. After 3.5 hours water was added (10 mL). Additional

solid NaBH, (4.2 g, 220 mmol) was added in 1.4 ¢ portions over three hours. The

reaction was quenched with 150 mL of sat. aqueous NH,C] and extracted with

diethyl ether (2 x 250 mL). The organic layers were combined, dried over MgSQO,,

.15 filtered and concentrated. The crude material, 4.81 g of clear oil, was purified by

flash column chromatography on silica gel eluting with 10% ethyl acetate in hexane

to give 2.39 g (42%) of the desired (2E)-5-[[(1,1-dimethylethyhdimethylsilylJoxy]-

2-fluoro-2-penten-1-ol product as a clear oil, that contained an approximate E:Z

ratio of 93:7 by "’F NMR.

HRMS calcd. for C1;H24FO,51: m/z = 235.1530 (M+H]", found: 235.1536.
'HNMR (CDCl3) 8 0.06 (s, 6H), 0.88 (s, 9H), 2.35 (m, 2H), 3.62 (t, 2H), 4.19 (dd,
2H), 5.2 (dt, vinyl, 1H).
F NMR (CDCl:) 8 -120.0 (dt, 0.07F, 7% Z-isomer), -109.82 (g, 0.93F, /=21

25  Hz, 93% E-isomer).



the conversion of the intermediate to the desired conpound. Many sL&hMAR 2005
depr ot echmglzr,g(qgents are descri bed by Greene and Wits, supra. For

exanpl e, en " the protected amino group i s a 4-chl or obenZ¢I{tH¥*hadsgsoup or
a t 30 butoxycarbonyl arnino group, preferably the deprotecting reagent is
an acid. Sonme useful acid deprotecting agents include, w thout
limtation, hydrochloric acid, WD 112/22562 -61 1 5 MAR 2005 PCT/I

SOL/ 2M673 hydrobromic acid, sulfuric acid, trifluoroacetic acid,

phosphoric acid, phosphorus acid, and acetic acid. When a conmpound is
described by both a structure and aiaane, the nane is intended to
correspond to the indicated strl,&b-t:@re, and simlarly the structure is 5

i ntended to correspond with the,] neieated nane, .DA{Iterm"Conbi nati on

t herapy” neans the adm nistrati oﬁpon% therapeutic agents to
treat a therapeutic condition orQdi sofder described in the present

di scl osure, for exanple atherosclerosis, pain, inflamuation, mgraine,
neopl asi a, angi ogeni sis-related conditions or disorder, or other indicated
conditions. Xk B-1@NT R Iy Shik Blk : €55 GO 1 N st i.on of two or
more ther apeutia?l[qagé{%ts in aagugg{zgﬁl?iggglglf%%s'i ?rﬁl %'ggelﬂcl)lﬁ%s’ﬁhélﬁ%%‘% such as
in a single capeuted (iphenylphosphive(3 merol/gnb862) 1 hawhsly and Bixadylrabiso of

active ingredi ecrﬁts or.in l)él pl.e. sep ra%e cafpsul es (or other delivery
nmeans) for edch %QHW%‘OPF\EEE gett-? HFHO]S&}H_QF’%? LHIE as addeddropwisei on al so
enconpasses Us&hRhz KRG YRR pj_ﬁgﬂqggt%fn& ?‘%Qﬁ—?dcﬂoﬁ‘ 15 sequentia

manner. In either case, the treatnment regimen w il providebEAsfieral

effects of tHer Uhagrooomempatitan, ami dddiminang-ridiey1 onNdidda0nsold- 5Hmsqnaer s
descri bed hergi n. TBe gﬁhr%se "therapeutically effective" in the context
of combi nati &> CHBERGRYWas addedh dHaed manyjeratier Brixgure veasrftifenestithaonghreliod,

W1 achi ve el P8 CONRAR, PSS bRt Fllow il FaFRkeCBondi i on,
or allevil@ti mipthfietlsy (30 mip and tHelsolid Retheaidas) ManGbt.i PRe filtrate was '
concentrated, triturated with hexane (30 mL) and filtered. The filtrates was
concentrated to an oil which was purified by flash column chromatography on silica
gel eluting with 15% ethyl acetate in hexane to give 1.83 g (60%) of the desired 4-
[(2E)}-5-[[(1,1 —dimethylethyl)dimethylsilyl]oxy]-Z—ﬂuoro—2~pentenyl]—3—methyl-
15 1,2,4-oxadi-azol-5(4H)-one product as a clear oil, that contained only the desired E-
isomer by '°F NMR.

HRMS caled. for Cy4HycFN203Si: m/z = 317.1697 [M+H]*, found: 317.1699.

'HNMR (CDCl3) 8 0.04 (s, 6H), 0.85 (s, 9H), 2.28 (s, 3H), 2.37 (m, 2H), 3.64 (t,
20 2H), 4.32(d, 2H), 5.4 (dt, vinyl, 1H).

F NMR (CDCl;) § -110.20 (q, L F, J = 21 Hz).

25 Example-1D) A solution of Example-1C (1.83 g, 5.78 mmol) in a mixture of

acetic acid (6 mL), THF (2 mL) and water (2 mL) was stirred at room temperature



II'lustrative Exanpl es The fol |l owi ng synthesis schemes and exanpl es F‘SeMAR 2005
shown for Llj styative purposes and in no way intended to Ilgnt’t he“scope

of the IIW/(% Y1of. Where isomers 25 are not defined, util iP£atYow2e3
appropriate chromat ography nethods will afford single isoners. 1 5 MAR

2005 WO 02/ 22563 -62 Generic Scheme 1 R3 NH2 C M@ R OCH3 PCT/USOV' N6 3 N O
do k O MNrNa~, ,OHMe R2d 7 HNH 7R ,H2 M R2 OCH3 0 R2 2HC1 5

for 2.5 hours. The resulting solution was concentrated in vacuo to an oil which was
dissolved in diethyl ether (50 mL). The organic layer was washed with saturated
NaHCO;, and the aqueous layer was extracted with diethyl ether (2 x 50 mL) and
ethyl acetate (2 x 50 mL). The combined organic layers were dried (MgSOy),

3 filtered and evaporated to give 1.15 g (98%) of the desired 4-[(2E)-2-fluoro-5-
hydroxy-2-pentenyl]-3-methyl-1,2,4-oxadiazol-5(4H)-one product as a clear

colorless oil.

HRMS caled. for CgHi2FN,O5: m/z = 203.0832 [M+H], found: 203.0822.
10 'HNMR (CDCl5) § 2.31 ( 3H), 2.4 (m, 2H), 3.66 (t, 2H), 4.37 (d, 2H), 5.42 (dt,
vinyl, 1H). ’F NMR (CDCl3) § -110.20 (q, 1 F, /=21 Hz).

15 Example-1E)} To a CH>Cl; (2 mL) solution of triphenylphosphine (238 mg, 0.91
mmol) and imidazole (92 mg) at 0 °C was added solid iodine (230 mg, 0.91 mmol),
and the mixture was stirred for 5 minutes. To the resulting yellow slurry was added
a CH,Cl, (1.5 mL) solution of Example-1D (0.15 g, 0.74 mmol). The slurry was
allowed to warm to room temperature and stirred 30 minutes. The reaction mixture

20 was diluted with CH;Cl, (10 mL), washed with saturated Na,S,05 (5 mL) and brine
(5 mL), dried (MgSQ,), filtered and evaporated to an oil. Addition of diethyl ether
(10 mL) to the oil gave a white precipitate that was removed by filtration and the
filtrate was concentrated to an oil. The crude material was purified by flash column
chromatography on silica gel eluting with 30% ethyl acetate in hexane to give 0.18

g (78%) of the desired 4-[(2E)-2-fluoro-5-iodo-2-pentenyl]-3-methyl-1,2 4-

Q]
L

oxadiazol-5(4H)-one product as a clear oil, which solidified upon standing, mp =

58.1-38.6 °C.



OH OH a) Methyl ene chloride, PPh3, im dazol)e, ﬁzl b) 1j NN:D, BTI'PPE Iag MAR 2005
appropri at thyl N-[(3,4- dichlorophenyl)nethylen e] a ani nate 2.
aggeous H “%-Fg Chiral chromatography d) Zn dust, acetic®@EVd!/Matler,

heat e) Aqueous HClI, heat f) Aqueous NaOH g) Lindlar catalyst with H2 or

Li ndl ar catal yst, MeOH or Pd black, MeOH or Zn, 15 HOAc. OCH3 1 5 MAR .
2005 WD 02/22562 -6i Scheme 2 M N O OfM-Si F OHN M HNT M OH M
A\

Anal. caled. for CgH [ oFIN2Os: C, 30.79; H, 3.23; N, 8.98. Found: C, 30.83; H,3.11;
N, 8.85. HRMS calcd. for CsH; FIN202: m/z = 330.0115 [M+H]", found:
330.0104.
'H NMR (CDCls) § 2.31 (s, 3H). 2.75 (q, 2H), 3.21 (t, 2H), 4.31 (d, 2H), 5.39 (dt,
5 vinyl, 1H). FNMR (CDCl3) § -108.21 (q, IF, J = 21 Hz).

@)
O
N,\\f Ph
Y™ el
Me Fj\/\e‘\\\gro

O

Example-1F) To a 1-methyl-2-pyrrolidinone (12 mL) solution of (35, 6R)-6-
10 isopropyl-3-methyl-5-phenyl-3,6-dihydro-2H-1 4-0xazin-2-one (Synthesis, 1999, 4
704-717) (1.10 g, 4.76 mmol), LiI (0.63 g, 4.76 mmol) and Example-1E (0.85 g,

2.72 mmol) in an ice bath was added 2-fesz-butylimino-2-diethylamino-1,3-

r

dimethylperhydro-1,3,2-diazaphosphorine (1.38 mL, 4.76 mmol). The yellow
solution became orange upon addition of the base, and the resulting solution was
15 allowed to stir at room temperature for 1 hour. The reaction mixture was diluted
with ethyl acetate (100 mL), washed with water (2 x 30 mL), dried (MgSQ,),
filtered and evaporated to a yellow oil. The crude material was purified by flash
column chromatography on silica gel eluting with 30% ethyl acetate in hexane to
give 0.64 g (57%) of the desired alkylated product as a clear oil.
20
'H NMR (CsDs) & 0.57 (d, 3H), 0.89 (d, 3H), 1.30 (s, 3H), 1.65 (s, 3H), 1.8 (m,
2H), 2.0 (m, 2H), 2.1 (m, 1H), 3.22 (m, 2H), 4.88 (dt, vinyl, 1H), 5.49 (d, 1H), 7.1
(m, 3H), 7.6 (m, 2H). ’F NMR (CDCls) 6 -110.37 (g, 1 F,J =21 Hz).



~,0H. F2HCL 50 E9 I'CI/USQi28673 a) triethyl 15 MAR 2005
2-fluoro hos honoacet ate, n-butyl lithium THE and hexane b) NaBH4,

met hanol Qiat2é1%2c) pol ymer - supported tri phenyl phosphi ne, BCHALStHIHNGTL, 2 |
4- oxadi azol i n--5-one, diethylazodicarboxylate, THF 10 d) acetic

aci d: THF: H2O (3:1: 1) e) nethylene chloride, PPh3, imdazole, 12 f) (3S,
6R) - 6- | sopr opy! - 3- met hyl - 5- phenyl - 3, 6- di t¥¢dr o- 2H 1, 4- oxazi n- 2-one, BEMP,
1- net hyl - 2-pyrrolidi none g) Lindlar catalyst, nethanol, heat 15 h)
aqueous HCl, heat 1 5 MAR 2005 WD 02/ 22562 PCTI USO 1/228673 -64 Exanple 1
.HCl 5

(2S, 5E) - 2- am no- ?-net hyl - 6-fl uoro-7-[ (1-i m noet hyl ) anl i nEo] - 5- hept enoi ¢
aci d, di hydriixsnhpiei dg) Eb@ZﬁethEncﬂl(P‘ExtﬂﬁpbmﬁmA)afEaampd@llE (Q17§, @plsol ution
of triethyl 2-fluyorophosphongacetate é , 105 mmol) in 100 nL of THE
was added n- BEWB Wast gL imstarpatalist 1.8 2 Th%‘ﬁ@)@%ﬁh‘éﬂ wos heawd & 60T s

mxture was shi H’lsgr, ahd aZcﬁugnJl?;rm(ﬁQr ga?zh?st ?(586' lf'gs:lw afded. The slurry was

5  stirred an additional 1 hour at 60 °C, then cooled to room temperature. The catalyst
was removed by filtration through celite, and the filtrate was stripped to give 0.58 g

(100%) of the desired deprotected amidine product as a pale yeliow oil.

MS: m/z = 374.2 {M+H]*

10 'HNMR (CD;0D) § 0.77 (d, 3H), 1.07 (d, 3H), 1.58 (s, 3H), 2.02 (s, 3ID), 1.8-2.2
(m, 5H), 3.83 (d, 2H), 5.20 (dt, viny!, 1H), 5.69 (d, 1H), 7.4 (m, 3H), 7.7 m, 2H)
PF NMR (CDCl;) 8 -109.4 (m, 1F, J =21 Hz)

Example-1) A solution of the product from Example-1G (0.58 g, 1.54 mmol) in
15 1.5 N HCI (25 mL) was washed with diethyl ether (2 x 20 mL) and refluxed for 1
hour. The solvent was stripped and the crizde amino acid ester was dissolved in 6 N
HCI (15 mL) and heated to reflux. After six hours, the solvent was removed in
vacuo, and the resulting foam was purified by reverse-phase HPL.C eluting with a
30 minute gradient of 0-40% CH3CN/H>0(0.25% acetic acid). Fractions containing
20  product were combined and concentrated to a foam. The product was dissolved in 1
N HCl and the solvent removed in vacuo (2x) to give 0.15 g (29%) of the desired
(28,5E)-2-amino-2-methyl-6-fluore-7-{(1-iminoethyl)amino]-5-heptenoic acid,

dihydrochlonde product.

25 HRMS caled. for CyoHyoFN3O2: mi/z = 232.1461 [M+H]", found: 232.1485.
"H NMR (D;0) 6 1.43 (s, 3H), 2.10 (s, 3H), 1.8-2.1 (m, 4H), 3.98 (d, 2H) 5.29 (dt,
vinyl, 1H). FNMR (CDCL) § -109.97 (q, 1 F, J = 21 Hz).



bright yellow solution. A solution of crude 15 MAR 2005
3-[(tent Q?H )yj,gig get hyl silyl) oxy] propanal (J. O g. Chem, 1994, 59,
1139-114 ?ZOT‘(&'g, 105 mml) in 120 nL of THE was 15 thenPa@d&di/thedopwi se
over ten mnutes, and the resulting m xture was stirred for 1.5 h at -78
C, at which tine analysis by thin layer chromatography (5% ethyl acetate
in hexane) showed that no starting materi-dP- remai ned. The reaction was
guenched at -78 Cwith sat. aqueous NH4CI (150 nL). The organic |ayer was
coll ected, and the aqueous |ayer was extracted with diethyl ether (300
m.). The conbi ned 20 organi cs were washpgeMetsh brine (200 nL), dried over
MpSH, filtered and concentrated. The crude nmaterial was filtered through
a plug of silica gel (150 g) eluting with hexane (2 L) to give)l/:SS g

(529% of the desired,(2E)-5:[] 1- a EtO,C _
di net hyl et hyl ) di - et il T¥xy] - 2- f | Toro-"2- pent enoi):zat/i\d/echﬁll ester
product as a clear oid. 1H VR and 19F NMR i ndi categd that the'isol ated

product had an 25 approximate E:Z ratio of 95:5. 1 5 R 2005 WD 02/ 27562
PCT/ 11 S41/ 26673 -65 HR M5 cal cd. for CLl3H26FQ3Si :'n/z £b277.1635 [ MtH) {,
found: 277.1645. 'HMBR (CDC13) S 0.06 (s, 6H), 0.94 (¥, 9H), 1.38 (t,

3H), 2.74 (m 2HN=8.70 (m 2H), 431 (q, 2H), 6.0 (dt, vinyl, IH,. 19 F
NLAR (CDC13) S - 029 (d, 0.05 F/4 = 35cHz, 5%i@+,Gomer), -121.85-(d,
0.95 5F J=23H, 9 -TSongt). HORCO- 11 F 1B To a

sol ution of Exanpl®-1A4'(6.76 24.5 mml) in 100 nL ofg” 10 nethanol® at room
tenperature was added solid NaBH (4.2 g, 220 mmol) in 1.4 g portions over
three hours. After 3.5 houc{s wat er was added (10 nilL). Additional solid

NaBH4 (4.2 g, 220 nod) S added in 1.4 a portionggover three hours. The

reacti on was que d wth 150 nL of sat. aqueon Cl and extracted with
di ethyl ether (20 m) . ThSHor gani ¢ | ayers ¢per onbi ned, dried over
MySO4, | — - . — '

O

O

F F
0P 0 f
N - o
?/Nj\/ge N -3 ™ NH
. Me 2
X \S\room N OCHs
o)

h O

HN H HN H
T M NHz ; T NH,
N }IYOCHs — F]\/ﬂe\}l\‘rOH
o 0
2HCI

a) triethyl 2-fluorophosphonoacetate, DBU, LiCl, THF, -78 °C
b} RED-AL, THF, -5 °C
c) 1. MsCl, ExN, 5-10 °C
2. Potassium salt of 3-methyl-1,2,4-oxadiazolin-5-one, DMSO, 50°C
10 d) acetic acid:THF:H»O (3:1:1)
e) methylene chloride, PPhs, imidazole, Lior 1. MsCl, EtzN 2. Nal

2 é] NMP, BTPP, methyl N-[(3,4-dichlorophenyl)methylene]alaninate. 2. aqueous

g) Chiral chromatography (such as ChiralPak-AD, 100% acetonitnle)



15 filtered and concentrated. The crude material, 4.81 g of clear &i9 MARa2005
purified b fl ash col utm chromat ography on silica gel eluting wwth 10%
et hyl acé‘tafi?’ 12342 hexane to give 2.39 a (42% of the desi PEFUSII/28673
(2E)-5-[[(1, 1-di net hyl et hyl ) di et hyl si |l yl ] oxy]- 2-fl uoro-2-penten-|-ol
proeduct as a clear oil, that contained an approximate E:Z ratio of 93:7
by 19F NVMR 20 HRzMS cal cd. for Cl1H34FCR8i: miz = 235. 1530 [ MbFH] +, found:
235.1536. 'H NWR (CDC13) S 0.06 (s, 6H), 0.88 (s, 9H), 2.35 (m 2H), 3.62
(t, 2H, 4.19 (dd, 2H), 5.2 (dt, vinyl, 1H. '9F NWR (CDC13) 6 -120.0
(dt, 0.07F, 7fhZn dstRedic acid09at82 heat, orQUtShafively T iddlar 2Ralyé:, fR3le Rilisoner) .
1 5 MAR 2005 MOHARA122562 -66 Me N OYN O-Si k F PCTAI ; u U28673
Exanmple-1C) T. ], Xt e Exanmple-1S (2.25 g, 9.58 mmol), polyner-
support ed tri@ﬁ%{ﬁ%%@pﬁ?‘%‘%e (3 mol/g, 1.86 g, 15 mmol) and
3-methyl-1,2,4 5 oxadi azolin-5-one (1.25 g, 12.5 mmol) in 60 nL, of THE
was added dropw se diethylazodi carboxylate (2.35 nL, 14.7 mmol ). The
reaction mxture was stirred for | h at roomtenperature, and additi onal
3-nmet hyl -1, 2, 4- oxadi azol i n-5-one (0.30 3.0 nmol) was added. After 30

m nutes, the mxture was filtered through celite, and the filtrate was
concentrated. The resulting yellow oil was triturated with 10 di et hyl
ether (30 nL) and the solid renoved by filtration. The filtrate was
concentrated, triturated with hexane (30 nil.) and filtered. The filtrates
was concentrated to an oil which was purified by flash col um

chromat ography on silica gel eluting with 15% ethyl acetate in hexane to
'give 1.83 g (60% of the desired 4-



[(2E)-5-[[ (I, 15 MAR 2005
1-di met hyl et hyl ) di net hyl sil yl | oxy]-2-fl uoro-2-pentenyl]-3-nmethyl 15

1, 2, 4- ox &P 8H2HH2 5( 4H) - one product as a clear oil, that cofr@ﬁt.g,e,gl,xml y the
desired E- isoner by 19F NMR HRMS cal cd. for Cl4H26FN2038|: nVvVz =
317.1697 [V1+H +, found: 317.1699. "H NWR (CDCI3) S 0.04 (s, 6H), 0.85 (s,
9H), 2.28 (s, 3H), 2.37 (m 2H), 3.64 (t, 720 2H), 4.32 (d, 2H), 5.4 (dt,
vinyl, 1H). 19F NWR (CDCI3) S -110.20 (g, I F, J =21 Hz). QN _ OH O F
25 Exanple-1D) A solution of Exanple-1C (1.83 g, 5.78 mml) in a m xture
of acetic acid (6 ), THE (2 nL) and water (2 nL) was stirred at room

t enperat ure 62 -67 1 5 MAR 2005 PCT/USO /28673 for 2.5 hours.
The resulting solution was concentrated in vacuo to an oil which was

di ssolved in diethyl ether (50 nmL). The organic |ayer was washed with
saturated NaHCO3, and the aqulemus | ayer was extract ed with diethyl ether
(2 x 50 rnL) and ethyl acet ate %‘?QWI ned organic | ayers
were dried (MySO4, 5 filteredMand evap e 1.15 (98% of the
desired 4-[(2E)-2-fl uoro-5- HCL

hydr oxy- 2- pentenyl ] - 3-net hyl -1, 2, 4- oxadi azol - 5(4H) one product as a clear
colorless oil. HRVMS calcd. for Cng?FN )03: mmriz = 203.0832 [ MtH] +,

found: 203. 08 0y LR, 21-1), 3.66 (t,
2H), 4. 37%(d (Z’ﬁé) "E’éw dt ‘(’t%ﬁl““rf’%ﬁ ﬂfété“%&h%%@ﬁ)ﬁ -Bentengicagideg, ' 1
F, J = 21 Hz)dihVBroch¥dvide OF 15 Exanpl e- 1E) To a CH2C12 (2 nlL) solution
of tri phenyl phosphine (238 ng, 0.91 mol) and i mdazole (92 ng) at 0 C

was added solid iodine (230 ng, 0.91 mmol),

o~g°
NG
T NH,
Me X OCH,4
Mé
o)

10 Example-2A) To a !-methyl-2-pyrrolidinone (7500 mL) solution of methyl N-
[(34-dichlorophenyl)-methylene]-alaninate (748.5 8. 2.88 mol) under nitrogen was
added Lil (385.5 g, 2.88 mol) and the resulting slurry stirred approximately 20
minutes to give a clear solution. The solid from Example-1E (750 g, 2.40 mol)
was then added and the resulting solution cooled in an ice bath to ~0 °C. Neat

15 BTPP (900 g, 2.88 mol) was added dropwise over 25 minutes maintaining the
internal temperature below 5 °C. After stirring for an additional 1.5 hour at 5 °C,
the reaction was determined to be complete by HPLC. At this time, 7500 mL of
methyl t-butyl ether (MTBE) was added followed by addition of 9750 mL of a
water/crushed ice mixture. The temperature rose to 20 °C during this operation.

20 After stirring vigorously for 5-10 minutes, the layers were separated and the
aqueous layer washed with twice with 6000 mL of MTBE. The MTBE layers were
combined and washed two times with 7500 mL of water. The resulting MTBE
solution was then concentrated to ~5000 mL, treated with 11625 mL of 1.0 N HCI,
and stirred vigorously at room temperature for one hour. The layers were separated

25  and the agueous layer washed with 7500 ml of MTBE. About 1 kg of sodium

chioride was added to the aqueous layer and the resulting mixture stirred until all



and the mxture was stirred for 5 minutes. To the resulting yell ow §IMP$y2305
was added a CH2C1l2 (1.5 rnL) solution of Exanple-1D (0.15 g, 0.74 .
The sl ur MO WEE %] | owed to warmto room tenperature and stPCAHESH 13973

m nutes. The reaction m xture 20 was diluted with CH2C12 (10 nL), washed
w th saturated Na2S203 (5 rnL) and brine (5 nL), dried (MgSO™4), filtered
and evaporated to an oil. Addition of diéthyl ether (10 nL) to the oil
gave a white precipitate that was renoved by filtration and the filtrate
was concentrated to an oil. The crude materi al was purified by flash

e oM OviRE S8 ARDYIsOMvaL ACRISARn A B9 oty AEAE N bafOlR 11
4-[ (2E) - 2- T | uek@tiBe MAY@recReAt ®MYPIC, Indedmy il 1ot AN Q¥AGh ﬁ%&buﬁéﬁh&e@ne

product as a clear oil, which solidified upon standing, np

WO 02/ 22562 -68h gosd hgxt:atlzﬁOEhe Rﬁ‘ﬁltlnc‘psbsﬂom(ﬂaﬁﬂtﬁ)maarrheda}lemdweréee z@BbHiO:l
1202C3079F¢323N898 Found:, C, N, 8.85. HRWVS
cal cd. for CSHd PERRISOLS faygyyassapagieg fat S[Q‘J#-Fﬂl ChIOfléuﬁHi eﬁ%@f@@ﬂ Wity NNLR

Svingl 1. LSRR R EERY T phuts bt geptentidd i ol (uisdd, LT
To a 1-neth yinddopyémakdddbmdingt 6il2 Ishpuldetioted thef thé Byl &Blat@wwnon
i sopropyl - 3- et hyI 5- phe%l - 3, 6-di hydro- 2H 1, 4- oxazi n- 2- one (Synt hesi s,

1999, 4, 704%07p yte(rqmw ?Slt?ﬁ*ﬁﬂ ?’OOQmﬂ of exgge glen4s Fddagrtplgyneanid

EX ? gFlr ,? ) éEt 3(/%1%%(1 W&i 8?9“%(‘}1 e oranu aa}tsgh was cgl?ected by filtration and

di r met hyl per hygihed dvid, ﬁsﬂdlrﬁz%pmboww@t 46k 39374, xe"ld)7c§f thEBERk) puhe

yel | ow sol ution becane orange upon addition of t base, an ﬁ

resul ti ngOsol aninoestovas91% mird bydidPLI) wgsmbtsmﬂedrasmwmlmsméﬂdamp 6”1‘9@&.0 “Gour .

water (2 x S0 ot bbHT Uik BPLE CRESe0kmd aoue phiss GlTow
oil. The CrUdﬁ)Om/@E@ertbrﬁLnlM’aiﬁlO%'[H f g AnfaY: Lv%%ﬁﬂo ga%g@t £hY oRR5aegrgRhy on
30% et hy exane to

silica gel eluting wt acetate in
(1:1).

15 'HNMR (CDCL): 8 1.40 (s, 3H), 1.7-1.8 {m, 2H), 2.0 (br s, 2HD, 2.2 (m, 2H), 2.29
(s, 3H), 3.73 (s, 3H), 4.34 (dd, 2H), 5.33 (dt, 1H).

0
o
N’\f
g NH,
Me F]\\/\}‘\rocm
o)

20 Example-2B) Separation of the individual enantiomers of the product from
Example-?A was accomplished on preparative scale using chiral HPLC
chromatography (ChiralPak-AD, normal phase column, 100% acetonitrile) to give
the desired pure (25)-2-methyl amino ester product title product. ChiralPak-AD,

normal phase column, 1060% acetonitrile, 210 nm, 1 mL/min): 5.14 min (99%).



give 0.64 g (57% of the desired al kylated product as a clear oil. 125) M%R 2005
NMR (C6D6) 5 0.57 (d, 3H), 0.89 (d, 3H), 1.30 (s, 3H), 1.65 (s, 3H, 1.

(m 2H) wa@op23sm 2H), 2.1 (m 1H), 3.22 (m 2H), 4.88 (dtpcﬁ%m, oM

5.49 (d, 1H, 7.1 (m 3H), 7.6 (m 2H). 19F NMR (CDC13) 6 -1 Ry ‘("q, 1
F, J =21 Hz). 25 1 5 MAR 2005 W) 02/22 62 -69 PCT/I.'SOL 28673

Exanpl e-1G To a nethanol (20 nL) solutiqpof Exanple-1F (0.13 g, 0.31
mol ) was added Lindlar catalyst (1.0 g). The stirred slurry was heated to
60 C for 1 hour, and additional Lindlar catalyst (0.30 g) was added. The
slurry was 5 stirred an additional 1 hour at 60 C, then cooled to room
tenperature. The catal yst was Herby, dﬁby filtration through celite, and
the filtrate was stripped to give 0.5%55 g (100%Hof the desired
deprotected ami di ne product as a pdfle Jdowoil., 8§ : mz =374.2 [MtH T
10 '"HN M (CD3OD) b 0.77 (d, 3H), 1.07 (d, Ml 1.58 (s, 3H), 2.02 (s,
3H), 1.8-2.2 (m 5H), 3.83 (d, 2H), 5.20 (dt, vithyl, 1H), 5.69 (d, 1H),
7.4 (m 3H), 7.7 m 2H '9F NWR (CDA3) S -109.4 (m IF, J = 21 Hz)
Example-1) A pon~of, t.,he product .from Exanpl e-1G (0.58 g, 1.54 mol)
in 15 1.5 N %‘H%’%E?ﬁl_ S © Bd%ﬁ‘f’ﬁka‘?%'ﬁﬁ?g%%-ﬁérgs ¢ 9 Linmgl)in P.%d
refluxed for ¥ WeOH (30ansob) tri-RR6 de am cid
ester was dissol ved (i n 6 N b\lzg?ﬁr(n?@%vnaﬁ)s'hgg dﬂ]gg?sgaégﬁn%# clf?([.ur%;]f% i x
hours, the solvdting wesr ¢domase dolution wass uddedand?23 NEHCE 84 10 RQ. ROFONRS]

purified by rever S@-.Bhaée HPLC eluting with a 30 minute gradient of )O- 40%
CH3CN H2OY( 0. 25% LEfing Clegr plution was ryirenissed wWitHiamecipitase begrottoiene

conbi ned and N afred Ipﬁ Qduct was @i ssolved in 1 N HCL
and the sol ve@n?@ermvggﬁi gﬁgglgﬁ%/ §gx‘§ odg{)vgl%(fq%méo ﬁ‘@%‘h%fwatsﬁgoﬁ’égi r ed
(2S, 5E) - 2- ani metaadretdorh tengeratofecovéntight: ARt a8t RBladr BERLARBHT
acid, di hydr]QchI ori de product.
he solid was washed with cold water (2x10 mL), cold methanol (2x10 mL) and
16 Et,O (2x20 mL). The white solid was dried i vacuo at 40 °C 4 hours to give 1.04

g (53 %) of the desired N-hydroxy illustrated product. mp =247.2 °C.

Anal. caled. for CoH;sFN3O5: C, 48.57; H, 7.34: N, 16.99; Cl, 0.0. Found: C,
48.49; H, 7.37; N, 16.91; Cl, 0.0.

15 HRMS caled. for C1oH0FN;O5: n/z = 248.1410 [M+H7", found: 248.1390.
'H NMR (D,0) § 1.35 (s, 3H), 1.81 (s, 3H), 1.7-2.0 (m, 4H), 3.87 (d, 2H) 5.29 (dt,
vinyl, 1H). >FNMR (CDCls) § -112.51 (q, 1 F, J = 21 Hz).

Example-2) To a solution of Example-2C in methanol is added Lindlar catalyst.
20 The stirred shury is refluxed for 2 hours, then cooled to room temperature. The
catalyst is removed by filtration through celite, and the filtrate is stripped. The
| resulting solid is dissolved in water and concentrated repeatedly from 1.0 N HCI to
give the desired (?,R,SE)-2~amin0—2—mcthyl-6—ﬂuoro-7-[(1—iminocthy])amjno]-S—
heptenoic acid, dihydrochloride product.
25

HN

Z7T

NH,
Me X OCHg
Me




25 HRMS cal cd. for C1OH19FN302: nr/z = 232.1461 [M+H }, found: 232.(1,1’?@.
1H NWR (D20 fi 1.43 (s, 3H), 2.10 (s, 3H), 1.8-2.1 (m 4H), 3.9d5 ' |-2)0!]5
5.29 (dt wouvimghy 1H). 19F NLvTR (CDC1l3) 5 -109.97 (q, i kcrdssi2d-kz). 1
5 MAR 2005 W 02/22502 -70 Schenme 3 a M OSi /r PCTILSO | /286+73 Me OH
OCH3 0 NH2 we OCH3 0 2HC 5 OH 0 a) triethyl 2-fluorophosphonoacetate,
DBU, LiCl, THF, -78 C b) RED-AL, THF, -5 c) 1. MsCl, Et3N, 5-10 C 2.

Pot assium salt of 3-nethyl-1, 2, 4-oxadi azoiin-5-one, DVMSO, 50 C 10 d)
acetic acid: THRH3O (3:1:1)

Example-2D) A solution of 73.5 g (0.3 mol) of the product from Example-2B was
dissolved in 300 mL of methanol and added dropwise to a prefonmned mixture of
13.7 g of Lindlar catalyst and 73.5 g of formic acid (1.53 mol) in 312 mL of

5 methanol while maintaining the reaction temperature between 22 °C and 26 °C.
After stirring at room temperature for an additional ~15 hrs, the reaction was
determined to be complete by F'° NMR. The resulting reaction mixture was filtered
through celite and the celite washed 3 times with 1235 mL of methanol. The
methanol filtrates were combined and concentrated to generate 115 g of the desired

10 amidine title product as a viscous oil.

MS: vz = 246 (M+H)".
‘HNMR (CD;0D) 81.6 (s, 3H) 2.0-2.2 (m, 4H) 2.3 (s, 3H), 3.9 (s, 3HD), 4.2 (d,
2H), 5.4 (dt,vinyl), 8.4 (s, 3H).

15 FYNMR (CDs0D) §-110.4 (q, J=21 Hz) —111.7 (q, J=21 Hz).

In order to remove trace levels of lead, the crude product was dissolved in 750 mL
of methanol and 150 g of a thiol-based resin (Deloxan THP 11) was added. After
stirring 3 hrs at room temperature, the resin was filtered off and washed 2 times

20 with 500 mL methanol. The filtrates were collected and concentrated to 99 g of the

desired amidine title product as a viscous oil.

Alternatively:
A total of 5.0 g of the product from Example-2B (0.0174 mole, 1.0 equiv) was
mixed with 5.0 g of zinc dust (0.0765 moles, 4.39 equiv) in 40 mL of 1-butanol and

R
(W3]

10 mL of acetic acid. After stirring for 5 hrs at 50 °C, LC analyses indicated the
reaction to be complete. The solids were readily filtered off. The filtrate, after
cooling in ice water to 7 °C, was treated with 30 mL of 6 N NaOH (0.180 moles) in
one portion with vigorous stirtring. After cooling the reaction mixture from 33 °C to

30 20 °C, the clear butanol layer was separated off and the aqueous layer extracted



e) nethyl ene chl oride PPh3, im dazole, 1., or 1. Msd, Et3N 2. I gﬂ% 05
Ni 11 P, BTQP umg N-[ (3, 4-di chl or ophenyl ) net hyl ene] aI ani nat e. é L@
HC Q) chivPal rorrat ography (such as Chiral Pak- AD, 100% aeéfmmnumd"e) k 1
5 MAR 2005 WD 02/ 22362 PCT/ (Y S01/28673 -71 h) Zn dust, acetic acid,

water, heat or alternatively, Lindlar catalyst, formc acid, net hanol i)
agueous HCl, heat 1 5 MAR 2005 WD 021225626-72 Exanple 2 PCT!US01 /2ti 6?3

5 (2S, 5E) - 2- arrdno- 2- net hyl - 6-fl aoro-7-[ (1-i mi noet hyl ) am noj - 5- hept enoi ¢
acid, dibydrochioride 0 10 Exanpl e-21A) To a 1-nethyl -2- pyrrol i di none

7500 ni) sol 3, h
(748.5'6) 2.8 nel ) undnr i Pashl et PEARRE ek CORreN %heﬁ'oaﬁ' and.

the resul ting38imi pbste folleshedbprapptaaioany. 2N HC'I‘Ut\?t%r£&1c9h Eucf’h?g
solution. The solid from Exanpl e-1E (750 g, 2.40 nol) vvast en ed and

the resul ti ngasbanglasnresuigtdenhich veas idaneifiod b theadesir@d ﬁmd‘ﬂ@ﬁﬁtlé rcﬁ'EE’tP (900
g, 2.88 nol) was added dropw se over 25 mnutes maintaining t i nt er nal
tenperature below 5 C. After stirring for an additional 1.5 hour at 5 C

the reacti®n ‘mﬁnﬂﬂé@ Bl RedidnQre LG BER,RY A g;g;}s . 7500
of methyl t-butyl Zher ( MTBE) e T By ?%%“f‘ﬁ 5 ‘%h‘n%?l ¥750 L
of a wat er/ C[ﬂfblbledl fmlclehmtmhjcietIm'El‘LeC hiedipes aldidaed @8 edeBor th e P&EE g this
oper ati on. r stirring vigorously for 5-10 minutes, the rs were
separ at ed and ﬁéo vent was removed i vacuo to yield 89.2 g of a glassy 011 which was

dissolved in 2 mixture of 1466 mL ethanol and 7.5 ml of deionized water. THF was

added to this agitated solution at ambient temperature until the cloud point was

10 reached (5.5 liters). An additional 30 ml of deionized water was added and the
solution agitated overnight at room temperature. The resulting slurry was filtered

and washed with 200 mL of THEF to yield 65 g of a white solid identified as the
desired title product.

15 [o]p” =+7.2 (c=0.9, H,0)
mp = 126-130° C
MS: m/z = 232 (M+H)".

« Anal. Caled for CioH2N3F1O5Cly: C, 37.28; H, 6.88; N, 13.04: C1, 22.01. Found:

C,37.52,H, 6.84, N, 13.21, CI, 21.81.
1 -

20 'HNMR (D;0) 8 1.4 (s, 3H), 1.8-2.1 (m, 4H), 1.9 (s,3H), 4.0(d, 2H), 5.3(dt, vinyl.
1H).
FNMR (D,0) §-109.6 (q, J=21 Hz) -112.1 (q, J- 21 Hz).



aqueous | ayer washed with twice with 6000 nL of MIBE. The MIBE | ayers were
conbi ned_and washed two tines with 7500 nL of water. The resulti nd pdeR 2005
sol ut i on"™WHE/*Hen concentrated to -5000 ni, treated with 14B¥S0186aF 1.0 N
HCl, and stirred vigorously at roomtenperature for one hour. The |ayers
were separated 25 and the aqueous |ayer washed with 7500 ml of MIGE. About
1 kg of sodium chloride was added to th€7aqueous |ayer and the resulting
m xture stirred until all 1 5 MAR 2005 NV O f12/22S62 PCTr'tJSn 1 /2ti673
-73 the salt had dissolved. At this point, 7500 nmL of ethyl acetate was
added, the resulting mxture cool ed tgpkfhe@ and 2025 nL of 6.0 N sodium
hydr oxi de added w th good agitation. The resulting pH should be about 9.
The layers were separated and the aqueous |ayer was saturat ed pth sodi um

chl oride and extract ed agal n h 5 750Q nlL of ﬁt@yﬁ: acetat e, conbi ned
et hyl acetate extrat /ﬁl’l ed (MySOE)—™and conce ate fg | i ght
oil. It should be notgd that’ the et hyl acetate was giot conpl renoved.

was cooled to 10 C. The granular solid was collected Qy filtration and

washed wi th 1500 rnlweof hexane. About 564 g (82%yield) of the desired

pure 10 anzi noes (>95% pure by LC) was obtained as a whi teé‘%;i d,
: r

mp. 82.9-83.0 T nt/z = 2 [ NctH {. EnH.8 HPLC (6:h| ak- AD
?fqltrlle‘ 210 rim | TR ngj or

nor mal phase colu
peaks at 4.71 and &, 3¢’ min (1:1). 15 'H NWR (CDCL3) 6 1.40 (s, 3H),
1.7-1.8 (m 2H), 2.0 (brs, 2H), 2.2 (m 2H), 2.29 (s, 3H), 3.73 (s, 3H),

4.34 (dd, 2H), 5.33 (dt, 1H) NH2 Me /\. ,OCH3 r 0 20 Exanpl e- 2B)

Wth agitation, 3000 nm of hexane then is added to gegerate a slurry that

Separation of the i Qg vi enantioners of the prygduct from Exanpl e-2A
was acconpl i shedWe scal e using chw HPLC
0

O O
N\ N NH N‘\
T e 8 1o NHa
s
] 0

HNG MN N
T oo, T el
N - OCH3 . /. OH
F F
O O

2HCI

wh

a) triethyl 2-fluorophosphonoacetate, DBU, LiCl, THF, -78 °C
b) RED-AL, THF, -5 °C
¢) 1. MsCl, EtsN, 5-10°C .
2. Potassium salt of 3-methyl-1,2,4-oxadiazolin-5-one, DMSO, 50 °C
10 d) acetic acid: THF:H,0 (3:1:1)
) methylene chloride, PPh;, imidazole, Lor 1. MsCl, Et;N 2. Nal
f) 1. NMP, BTPP, methyl N-{(3,4-dichlorophenyl)methylene]alaninate. 2. aqueous
HCl
g) Chiral chromatography (such as ChiralPak-AD, 100% acetonitrile)



chr omat ogr aphy (Chiral Pak- AD, normal phase col unmm, 100% acetonitrile) to
give the desired pure (2S)-2-nethyl am no ester product title prdd@cMAR 2005
Chi r al Pak¥RM2/223dr mal phase col urm, 100% acetonitrile, 210pomgsdi/ &ty n):
5.14 min (99%. 25 1 5 MAR 2005 WO 02/22562 -74 OPCT/[i SIi EI2_'{673
Exanpl e-2C) A slurry of the product of Exanple-2B (2.30 a, 8.01 nmmol) in
0.993 M NaOH (30.0 m, 29.79 mmol) was stgrred 2 hours at room

tenperature. To the 5 resulting clear colorless solution was added 1.023 M
HC (29.10 nL, 29.76 rnnol). The resulting clear solution was

concentrat ed ] pr.eci pi.t egan to for approx. 30 nm). The
slurry was may E%BFQ’g%ggagdcﬁégpqggﬁﬂfﬂ%ﬁwgﬁgb’&H&ﬁngﬁﬁéafm@@°§€%%d at
room t enper at 48%er ni ght. The precipitate was isolated by filtration.
The solid maslﬁﬁgﬁéﬁfﬁﬂfhmﬁold wat er (2x10 nl), cold nethanol (2x10 nl)
and 10 Et20 (2x20 nL). The white solid was dried in vacuo at 40 C 4 hours
to give 1.04 g (53 %9 of the desired N-hydroxy illustrated product. np =
247.2 'C. Anal. calcd. for CLOHLIsFN303: C, 48.57; H £ 7.34; N, 16.99; d
0.0. Found: C, 48.49; H, 7.37; N, 16.91; d, 0.0. 15 HR-Ms calcd. for

Cl OH39FN303: ' n/ z = 248.1410 [ M+tH {, found: 248.1390. 'H NTv . (D20) S 1.35
(s, 3H, 1.81 (s, 3H, 1.7-2.0 (m 4H), 3.87 (d, 2H 5.29 (dt, vinyl,
1H). "9F NWR (CDC13) 8 -112.51 (g, 1 F, J = 21 Hz). Exanple-2) To a
solution of Exanple-2C in nethanol is added Lindlar catalyst. 20 The
stirred slurry is refluxed for 2 hours, then cooled to roomtenperature.
The catalyst is renoved by filtration through celite, and the filtrate is
stripped. The resulting solid is dissolved in water and concentrated
repeatedly from1.0 NHCL to give the desired

(2R, 5E) - 2- am no- 2- net hyl - 6-fl uoro-7-[ (1-i m noet hyl ) ar ni no] - 5- hept enoi c
aci d, dihydrochloride product. 25



OCH3 O1 5 MAR 2005 WD 02/22562 -75 PCTIt' SII11/2_8(73 Exanple-2D) A 1'5 MAR 2003
solution of 73.5 g (0.3 nol) of the product from Exanpl e-2B was dissol ved
in 300 mMYOdR2A¥hanol and added dropwise to a preforned nP&KT#ESerz%73 13.7 g
of Lindlar catalyst and 73.5 g of formc acid (1.53 nol) in 312 nL of 5
met hanol while maintaining the reaction tenperature between 22 C and 26 C.
After stirring at roomtenperature for afv9additional -15 hrs, the reaction
was determned to be conplete by F19 NNM The resulting reaction m xture
was filtered through celite and the celite washed 3 tines with 125 nlL,
of methanol The nethanol filtrates wef.e cq{engi ned and concentrated to
generate 115 Cr of the desired 10 am Al i"tle product as a viscous oil.
M5: mz = 246 (MrH)+. "H NVR (CD30OD) 51.6 (s, 3H) 2.0-2.2 (m 4H) 2.3 (s,
3H), 3.9 (s, 3H, 4.2 (d, 2H), 5.4 (dt,vinyl), 8.4 (s, 3H. 15 F 9 NWR
(CD30D) 3 -110.4 (q, J= 21 Hz) -#d&l. % (q, J=21 Hz). In order to renove
trace levels of |ead, the crude prgduct was disgsolved in 750 rnL of

met hanol and 150 g of a thiol -baskd r%{%@m THP 11) was added.
After stirring 3 hrs at room tenper&turé, esin was filtered off and
washed 2 tinmes 20 with 500 nL nethanol. The fil®@rates were collected and
concentrated to 99 g of the desired amding.title product as a viscous
oil. Alternatively: A total of 5.0 g of th& product from Exanpl e-2B

(0. 0174 nsl e (2 3F)eHdiido-Bahed§1-BlkRA oW f(-ififodh Pl arfidd§- Sk 0

mol es, 4.39 e(qui’% in 40 nL 01?@1- but anol E(and 10 o ofd%gcaeti cerggfg.aﬁ%\fter
stirring for dhydrochlorfl® C, LC anal yses indicated the reaction to be
conplete. The solids were readily filtered off. The filtrate, after
‘cooling inice water to 7 C, was treated with 30 nL of 6 N NaCH (0. 180

noles) in @]
0

7/ NH,

Me X A_-OCH,
M

[Th

O
Example-3A) Separation of the individual enantiomers of the product from
10 Example-2A was accomplished on preparative scale using chiral HPLC

chromatography to give the desired pure (2R)-2-methyl amino ester product.

H
HN. N
?’ NH,
Me FN ~_-OCH;
Mé
0

Example-3B) The product from Example-3A is dissolved in water and acetic acid.
Zinc dust is added, and the mixture is heated at 60 °C until HPLC analysis shows
that little of the starting material remains. The Zn is filtered through celite from the
reaction muxture, and the filtrate is concentrated. The crude material is purified by
reverse-phase HPLC column chromatography. Fractions containing product are
combined and concentrated affording the desired (2R)-2-methyl acetamidine

20 product.

Example-3) A solution of Example-3B in 2.0 N HCl is refluxed for 2 h. The

solvent is removed in vacuo. The resulting solid is dissolved in water and



one portion with vigorous stirring. After cooling the reaction m xtjufeMAR 7005
from33 C to 30 20 C, the clear butanol |ayer was separated off and the
aqueous I"Y&E% racted WD 02/22562 -76 1 5 MAR 2005 PCT; ba/ELPX2K673
again with 40 niL of 1-butanol. The butanol extracts were conbi ned, washed
with 30 nL of brine followed by approx 10 nL of 6N HCL After
concentration at 70 C, a clear glass restldted which was identified as the
desired amdine title product. 5 Exanple-2) A solution of 99 g of the
product from Exanple-2D in 6 NHO was refluxed for 1 hr at which tine LC
anal yses i ndi eaiceflirithe rd; i I | vent, was renoved

; p%ﬁféﬁlng?ﬁlq'd)ﬁ HOMB i Ene ARG AOR G At

in vacuo to yield 89.2 g of a assy ol ™ xture
of 1466 ni - etletyb-fando7-& 1 itnimkthiBamiic]ethamtsic :iHEdMadociagded to this
agitated solution at ambient tenperature until the cloud point was 10
reached (5.5 P‘ioglé‘fts). An additional 30 ml of deionized water was added and
the solution agitated overnight at roomtenperature. The resulting slurry
was filtered and washed with 200 nL of T"HF to yield 65 g of a white
solid idemtified as the desired title product. 15 (a]r,'S = +7.2 (c¢=0.9,
H20 nmp = 126-130 C MsS: nmlz = 232 (MtH) +. Anal. Calcd for
Cl19H22N3F103C12: C, 37.28; H, 6.88; N, 13.04; d, 22.01. Found: C, 37.52,
H 6.84, N, 13.21, d, 21.81. 20 "HNwW(D20) 6 1.4 (s, 3H), 1.8-2.1 (rn,
4H), 1.9 (s,3H), 4.0(d, 2H), 5.3(dt, vinyl, 1H. Fig NVR (D20) 8 -109.6
(g, J=21 Hz) -112.1 W 02!22.(,2 Me O Si



-77 Scherre a 15 MAR 2005 PCT/USnl/! (2?3 Et02C, _ r, ~/ Me OH O Of § MAR 2005
2HCI a a i et h_y 2-f1 uor ophosphonoacetate, DBU, Lid, THF, -78 C_b)

RED- AL, 5T c) 1. MsCl, Et3N, 5-10 C . 2. Potassi umP§AISogpseTs

3-nmethyl -1, 2 4- oxadi azol i n-5-one, DVMBO, 50 C 10 d) acetic acid: THF: H20
(3:1:1) e) rret hyl ene chl oride, PPh3, imdazole,1 or 1. MsCl, Et3N 2. Nat

f) 1. NWP, BTPP, nethyl N [(3,4-di chlorvphenyl)nethylene] al anin ate.

2. aqueous HCI g) Chiral chromatography (such as Chiral Pak- AD, 100%
acetonitrile) I b. WD 02/22562 -78 1 5 MAR 2005 PCT!USEI 1/2, 4673 h) Zn

dust, acetic acid, water, heat or altesaadrhs8ly, Lindlar catalyst, formc
acid, nethanol i) aqueous HCl, heat

222

0O
o .
O 4
N{ ‘{ N\\ N
a-N _— // NH,
7/ X OCH,
F o ! F
O
O
N

O
L o~¢

7 ‘ c ) ava
CHy ~——— 7/
FMO ° Fj\/\)\rrOCHs

HN HN n
?/ NH, . ?’ NH,
o) 0

2HC]

ay 1. NMP, BEMP, methyl N-[(4-chlorophenyl)methylene]glycinate 2. aqueous HCi
b) 4-chlorobenzaldehyde, CH»Cly; MgSO,
c) 1. NMP, BTPP, methyl iodide, O(9)-allyl-N-(9-anthracenylmethyl)-
cinchonidinium bromide

10 2. aqueous HCI
d) Zn dust, acetic acid, water, heat
e) aqueous HC, heat



1 5 MAR 2005 WD 02/22562 PCTIt'Si)I128(073 -79 Exanple 3 OH 5 1 5 MAR 2005
(2R 5E) - Q\hsr‘n,p ¢-met hyl - 6-fluoro-7-[(1-i mnoetiiyl)am no]-5-1ieptendic
acid, di rétﬂg’rorl de OCH3 Exanpl e-3A) Separation of the P&@ivghdals
enanti oners of the product from 10 Exanple-2A was acconplished on
preparative scale using chiral HPLC chromat ography to give the desired
pure (2R)-2-nethyl amino ester product. EXanpl e-3B) The product from
Exanpl e-3A is dissolved in water and acetic acid. 15 Zinc dust is added,
and the m xture is heated at 60 C until HPLC analysis shows that little of
the starting Eatmpleal remains. The Zn is filtered through celite fromthe
reaction mxture, and the filtrate is concentrated. The crude material is
purified by reverse-phase HPLC col um chromat ography. Fractions

cont ai ni ng product are conbi neq_ygnd concentrated affording the desired
(2R) - 2- et hyl acetam di ne 20 pro 3ct Exarrpl e 3PHA sol ution of Exanpl e-3B
in 2.0 NHC is refluxed for aoved in vacuo. The
resulting solid is dissolved |n vvater @ d 1 SM&IA 2005 "' 0 11212_2562

PCT' US1- 1/ 23073 -so concentrated repeatediy from4.0 N HCL to give the

desired (2R, 5E)-2-am no- 2- HC
nmet hyl - 6-f ] uoro- 7-_ gl i m noet hyl ) ani no}-5-heptenoi ¢ acid, dihydrochloride
product. 5 1 SRBREIGesmign-3anethsb6-foTs-750l-idno&3hylamine]-3-heptenoic

acid, dihydrochloride

0
0
T
g NH,
Me F:l“\\/\/HrOCHa
0

10 Example-4A) To an 1-methyl-2-pyrrolidinone (5 mL) solution of methyl N-[{4-
chlorophenyl)methylene]-glycinate (0.33 g, 1.6 mmol), LiI (0.20 g, 1.0 mmol) and
a sample of the product of Example-1E (0.30 g, 0.96 mmol) in an ice bath was
added 2-zerz-butylimino-2-diethylamino-1 ,3-dimethylperhydro-1,3,2-
diazaphosphorine {0.433 mL, 1.5 mmol). The solution was allowed to stir at room

15  temperature for 1.5 hours. The reaction mixture was diluted with ethyl acetate (30
mL), washed with water (2 x 20 mL), dried (MgSOy), filtered, and evaporated to
give the crude desired racemic alkylated imine as a vellow oil.

The crude material was dissolved in ethyl acetate (10 mL) and 1N HCI (10 mL)

was added. The mixture was stirred for 2 hours at room temperature, and the

20 organic layer was separated. The aqueous layer was neutralized with solid NaHCO,
and extracted with ethy] acetate (2 x 30 mL). The organic layer was dried (MgSQy,),
filtered and evaporated to give 0.13 g of the desired title racemic amino ester
product as a yellow oil. This product was used in the next step without further
purification. LCMS: m/z = 288.2 [M+HJ".

25



OCH3 0 0 OCH3 0 CCH3 Ce HNHIN \NH2 0 OH 2HC1L s 0 C a)CIl. BI)NIIF{, MBEVP05
nmet hyl [(4-chl oroghenyl ) met hyl enej gl yci nate 2. aqueous H ) .

4- chl orl(;% r{leé:’?i'féhyde, CH2CI 2, MySO4 c) 1. NWP, BTPP, met h§4T/LoHiwers
0(9)-allyl-N(9-anthracenyl nethyl)- cinchonidiniumbromde 10 2. aqueous

HCl d) Zn dust, acetic acid, water, heat e) aqueous HCl, heat 1 5 MAR
2005 WO 02/22% -8.? Exanple 4 HN H NH2 -83~-- N~-~ -OH M

0
0
N \{ §
?/N N7 Cl
Me j\N\r/oc;Hs
F }
s

Example-4B) To a CH>Cl, (15 mL) solution of Example-4A (1.36 ¢, 4.98 mmol)

was added 4-chlorobenzaldehyde (0.70 g, 5.0 mmol) and MgSO, (~5 g). The slurry
5  was stirred at room temperature for 18 hours. The slurry was filtered, and the

filtrate stripped to give 1.98 g (100 %) of the desired title imine product as a pale

yellow oil. This product was used in the next step without further purification.

'"HNMR (CsDg} § 1.34 (s, 3H), 2.0 (br m, 4H), 3.32 (s, 3H), 3.42 (m, 2H), 3.83 (¢,
10 1H), 4.98 (dt, vinyl, 1H). ‘

@)
o

¥ Me NH,
Me £ N OCHg

O

Example-4C) To a CH,Cl; (2 mL) solution of the product of Example-4B (0.25 g,
15  0.63 mol) was added methyl iodide (0.200 mL, 3.23 mmol) and O(9)-allyl-N-(9-
anthracenylmethyl)-cinchonidinium bromide (40 mg, 0.066 mmol). The solution
was cooled to -78 °C and neat BTPP (0.289 ml., 0.95 mmol) was added. The
resulting orange solution was stirred at -78 °C for 2 hours and allowed to reach -30
°C. After 2 hours at -50 °C, the solution was diluted with CH,Cti» (10 mL), washed
20 with water (10 mL), dried (MgSOy), filtered, and evaporated to give the crude
desired racemic alkylated imine as a yellow oil.
The crude material was dissolved in ethyl acetate (10 mL) and 1IN HCI (10 mL)
was added. The mixture was stirred for | hour at room temperature, and the organic

layer was separated. The agueous layer was neutralized with solid NaHCO; and



PCT/ USQL/ 2s673 2HCI 5 (2R/' S, 5E)-2-am no- 2- et hyl - 6-fl uoro-7-1 15 MAR 2005
(14m noe%j 4 ~z‘i,,n_‘i po] -5-heptenoic acid, dihydrochloride OCH3 0 10

Exanpl e- A‘?” O8h 1- met hyl - 2- pyi xol i di none” (5 L) sol uti orPFFL stetRy1s

N-[ (4- chl orophenyl ) net hylene] -glycinate (0.33 g, 1.6 mnol), Lil (0.20 g,
1.0 mol) and a sanple of the product of Exanple-1E (0.30 g, 0.96 mmol)
in an ice bath was added -84-

2-tert-butylimno-2-diethyl am no-1, 3-di net hyl per hydro-1, 3, 2-

di azaphosphorine (0.433 m, 1.5 nrnol). The solution was allowed to stir
at room 15 t egragkalulieh k )\ e 5.1 1 re. wase i gyt ed
with ethyl acetate (30 %8 a]ee\%z;és]ﬁz}ggemng[? mT/g]tgg)&d(‘gﬂ)%%L%L%e\ﬁgﬁ%% 4?I’I\/QSO4),
filtered, andiberapendtesborated gigiee 0116 gofubledetisl redmiagenithylanind atad
imne as a yellqw oil. The crude material was dissolved in ethyl acetate
(10 nL) and |N°amt ag poreHPY othhakheRgdert Wenased intthe eexigtepsvithquetither 2 hour s

at roomtenpeétg;f}gagmaﬂ.@tl\%ﬁqnﬁépz %Hhayer was separated. The aqueous

| ayer was neutralized w soli d NaH and extracted with ethyl acetate
(2 x 30 md . The organic |layer was dried (MgS™4), filtered and evaporated
to give 0.13 g of the desired title raceniic amno ester product as a
yellow oil. This product was usétiNirﬂthe next step w thout further

purification. LCVS: rrr/z = 288. ZYMF } 2Wel Npi,MAR 2005 1L' O 02/ 22562
PCTI1!1S01; 2!'U 73 -83 d Exanpl eMeB) | 20€4p mL) solution of
Exanpl e-4A (1.36 g, 4.98 mvol) was fadded 4~ chljor obenzal dehyde (0.70 g,
5.0 mol) and MySO4 (-5 g). The slurry 5 was Stirred at room tenperature
for 18 hours. The slurry was filtered, and the filtrate stripped to give
1.98 g (100 % of the desired title imne product as a pale

Example-4D) The racemic product from Example-4C is dissolved in water and

acetic actd. Zinc dust is added, and the mixture is heated at 60 °C until HPLC

10 analysis shows that little of the starting material remains. The Zn dust is filtered
through celite from the reaction mixture, and the filtrate is concentrated. The crude
material is purified by reverse-phase HPLC column chromatography. Fractions
containing product are combined and concentrated affording the desired

acetamidine product.

Example-4) A solution of racemic Example-4D in 2.0 N HCl is refiuxed for 1 h.
The solvent is removed in vacuo. The resulting solid is dissolved in water and
concentrated repeatedly from 1.0 N HCI to give the desired title (2R/S,5E)-2-amino-
2-methyl-6-fluoro-7-[(1-iminoethyl)amino]-5-heptenoic acid, dihydrochloride

20  product.



yellow oil. This product was used in the next step w thout further {5 MAR 2005
purification. 1H hNNLR (C6D6) b 1.34 (s, 311), 2.0 (br in, 4H), 3.32 (s,
3H), 3.4¥QW2AY), 3.83 (t, 10 IH), 4.98 (dt, vinyl, 1H).POTERaMNea: 4C) To
a CH2C12 (2 nlL) solution of the product of Exanple-4B (025 g, 15 0.63
mmol ) was added nethyl iodide (0.200 nL, 3.23 nmmol) and 0(9)-allyl-N-(9
ant hr acenyl met hyl ) - ci nchoni di ni um br oni d&3¢40 ng, 0.066 mmol ). The
solution was cooled to -78 C and neat BTPP (0.289 nL, 0.95 nmol) was
added. The resulting orange solution was stirred at -78 C for 2 hours and
allowed to reach -50 C. After 2 hoursg@femed§ C the solution was diluted
with CH2CI? (10 nmL), washed 20 with Water"zlo m), dried (MgSOH4),
filtered, and evaporated to gkve the crudeg, desired racem CC@I%yI at ed
irnine as a yellow oil. The>ﬁ1: er F-al—was  di i éthyl acetate
(10 nL) and IN HO (10 nl) s added. The m xtufe¢ was stirged for 1 hour
at roomtenperature, and the organic |ayer was separated. The aqueous

| ayer was neutralized with solid NaHCO3 and 1 5 MAR 200§b WO RJ22S& -84
extracted with ethyl acetate (2 x 30 nL). The organic | &yer was dried (_M
'S™M), filtered and evapC\rgted to give 0.16 g of the desired racemc
2-met hyl ami no ester praqdust a yebfiow oid . The bis){bduct wasL,ased in the
next step without furth pdri fTcati on. €EM5— 774 20288 [MrHy. 5 0
Exanpl e- 4D) The racenic product frdém Exanpl e-4C i d dissolved in water and
acetic acid. Zinc dust is added, and the m xture is heated at 60 C until
HPLC 10 anal ysis shows thatj little of the starting nmaterial remains. The
Zn dust is filtere througl celite fromthe reaction m xture, and the
filtrate is conceh.g

rated. The crude material irgpurified by reverse-phase
HPLC col um chr omatspgraphy.” Fractions contai ni ng,| produgt'zare conbi ned
and concentrated affording thelidesired _e MOCHS
s OCHg _ Me
YE F
F O

O

g > N
Me A _OCHy g N,
ME Me ™ OCH;
F O vl
F O
h
HN, H My, H
N
Y NH, i Y NH,
Me Ko A_OCH; T T Me 'MOH
Mé 3
F O F Me O
2HCI

a) triethyl 2-fluorophosphonoacetate, n-butyl lithium, THF and hexane
-5 b)DIBAL-H, THF
¢) methylene chloride, PPhs, imidazole, I
d) Zn/Cul/CuCN, THF; methyl (S)-2-iodomethyl-N-Boc-alaninate
e) acetic acid: THF:H,0 (3:1:1)
f} polymer-supported triphenylphosphine, 3-methyl-1,2,4-oxadiazolin-5-one,
10  diethylazodicarboxylate, THF
¢) chiral chromatography
h) Zn dust, acetic acid, methanol, water, heat
1} aqueous HCI, heat



acetarrzidine product. 15 Exanpl e-4) A solution of racem c Exanpl BH4MARNZ005
2.0 N HA i s”}',gzi(l,uxed for 1 h. The solvent is renoved in vacuso. The
resul ting Q04?8 %s di ssol ved in water and concentrated r ep€atiedl yrd7s om
1.0 NHC to give the desired title (2R S, SE) - 2- am no-
2-met hyl - 6-fl uoro-7-[(1-i m noet hyl ) am no] - 5- hept enoi ¢ aci d,
di hydrochi oride 20 product. 1 5 MAR 2005 -864" O 112/22562 PCT/ L' S01
/28673 -85- Scheme 6 a > si,0 " C2Et FHNH N M F OCH3 OCH3 OCH3 i e
11. I b. OH a) triethyl 2-fluorophosphonoacetate, n-butyl lithium THE and
hexane 5 b) DI BAL-H, THE c) nethyl ene & leﬁieigde’ PPh3, im dazole, 1, d)
ZnlCul | CuCN, THF; nethyl (S)-2-iodonethyl- oc-al aninate. e) acetic

a

acid. TBF:H O (3:1:1) F
BOC‘HN/\HFO -'—F—*'- Bog-HN e
COEt
(EtO)EOP/l\COgEt , o ?
\
F c F
Boc-HNH - Boc-HN —
CHa,-Br CH,-OH
d
Y
F H =
O OH
2,4-Cl,Phenyl f
c Me N=/ i
H COQME s
Boc-HN - —
Me N— Ci 3 BOC“HNWBF
X CO:Me
F.'
I H
HC! . HoN . HN < N
Me NH, i Y Me NH,
N OCH;, Me - OCH3
F 0 F e
H g
HN N ’/J
Y Me_ NH,
Me =y OH
F O
a) DBU, CH;Ch 2HCI
b) LiBH4 (2M in THF)
5 ¢) PPhsBr, pyridine
d) Mg, DMF
e) LiBHs (2M in THF)
f) PPh3Br;, pyridine
g) NaH, THF
10 h) IN HCI

1) Ethylacetamidate, CuCO4
1) 1N HCJ, reflux



0 pol ymer-supported triphenyi phosphine, 3-nethyl-I, 2, 4-oxadi azol i n-{550MAR 2005

10 di et hg‘j azodi car boxyl ate, THE g) chiral chronatography hz_ Zn dust,
acetic atid ethanol, water, heat i) aqueous HCl, heat PCENSHEPNIOCH3

OCH3 1 5 MAR 2005 WD 02/22:562 Boc-HNO H PCT/US01/2s(73 -56 Schene 7 a
-~-1 F (EtO20P -CO2Et F Boc-H N CH2-Br d F H Boc-HN Cd a) DBU, CH2C 2
b) LiBH4 (2Min THF) 5 c) PPh3Br2, pyri1§i7ne

Example 5
Jﬂ\‘l NH,
S A
H F e
2HCI

L

(2R/S,5E)-2-amino-2-methyl-3-fluore-7-{(1-iminoethyl)amino]-3-heptenoic
acid, dihydrochloride

Boc CO,Et

10 Example-3A) Phosphono fluoroacetate (10.75 mL, 53 mmol) was dissolved in 90
mL methylene chloride and cooled to 0 °C under Argon. DBU (8 mL, 53 mmol)
was added. An exotherm was observed raising the tefnperature to 3 °C. The
reaction was stirred between 5-10 °C for 10 min. It was then cooled back down to —
5 °C. N-tertiary butyloxycarbonyl glycinal (7 g, 44 mmol) dissolved in 90 mL of |

15  methylene chloride was added drop-wise to the aforementioned anionic solution.
The temperature was maintained between 0-5 °C during the addition. The reaction
mixture slowly raised to room temperature and was stirred for 12 hours. The
resulting mixture was extracted with 175 mL of 0.5 N aqueous potassium bisulfate
solution. The organtc layer was washed with 50% sodium chloride solution, dried

20 (sodium sulfate), filtered and stripped in vacuo to yield a dark oil which was the

title material (10 g, 92% crude yield).

'"H NMR (CDCL) 8: 1.3-1.4 (m, 3H), 1.45 (s, 9H), 3.95-4.0 (m, 2H), 4.2-4.4 (m,
2H), 6.0-6.2 (m, 1H)

F

HTH

Boc CH,OH



[ [ I di NaH, TH 0
d , DMF e) LiBH4 (2Min THF) f) PPh3Br2, pyridine Q) S Eh 2005
I?\IHN?:I |) Bt quetamdate CuCB8 j) INHC, reflex c e IWF’ ‘BOEE%I\N "
CO2Et Ib F "E% H N CH2-OH F Boc- HN OH 2, 4-Cl 2Pheny{ Me RETa:so1/bEa7s OO2

9 if BOC HN Br 1 5 MAR 2005 WO 02122562 PCT/| SOl /29673 - 87-

-58-

Example-3B) The title materdal from Example 54 (8.1g, 33mmol) dissolved in
tetrahydrofuran under Argon was cooled down to 0°C. Lithium borohvdride in

> tetrahydrofuran (20mL, 39.6mmol) was then added to this solution dropwise
maintaining the temperature between 0-5°C. The reaction mixture slowly rose to
room temperature and was stirred for 12 hours. The solvent was removed in vacuo.
The residue was then dissolved in 150 mL of methylene chloride and this solution
was extracted with 100 ml. of 0.5N aqueous potassium bisulfate solution. The

10 organic layer was dried (sodium sulfate), filtered and stripped in vacuo to yield 13 g

of a dark oil which was purified on silica gel to give both the Z and E isomer of the

title material in a 60/40 ratio and an overall yield (including overlap) of 97%.

Z-1somer:
15 'H NMR (CDCL) &: 1.4-1.5 (s, 9H), 3.75-3.85 (m, 2H), 4.24-4 32 (m, 2H), 5.15-
3.25(m, 1H)

E-isomer:
H NMR (CDCIs) 5:14-15 (s, 9H), 3.75-3.78 (m, 2ZH), 4.1-4.15 (m, 2H), 4.95-5.1
20 (m, 1H)

CHEBF

HT/H

Boc F

25
Example-3C) The E-isomer from Example-5B was dissolved in acetonitrile and

cooled to 0 °C. Pyridine (1.5eqv) was then added followed by solid
dibromotriphenylphosphorane (1.3 eqv) added portion-wise over 10 min. The

reaction mixture was stirred under Argon for 24 hours at room temperature. The



Exanmple 5 NH M Nvl -COHF M 2HCl1 5 AR 2005
(2R/' S, 5E) - 2- am no- 2- et hyl -5-fluoro-7-[(1-i m noet hyl )am no] - 5- heptleﬁoﬂc
acid, di H6@M2ori de F HN bOc CO2Et 10 Exanpl e-5A) PhospROmH®ASHI 28673
fluoroacetate (10.75 nL, 53 nmmol) was dissolved in 90 niL nethyl ene
chloride and cooled to O C under Argon. DBU (8 nL, 53 nmol) was added. An
exot herm was observed raising the tenper&abure to 5 C. The reaction was
stirred between 5-10 C for 10 min. It was then cool ed back dowmn to - 5 C
N-tertiary butyl oxycarbonyl glycinal (7 g, 44 mmol) dissolved in 90 nL of

15 net hyl ene - Of | - W he.af or | oned anj oni c

ol Uti on. - THA Y rascforliSs PRl P M B1E: bASe RS BhETERY) PRTEuRE

addi tion. Thenrlhibi 0 purfiddnesibt2oml Yo giat siedtideomhe@am.t enperature and was
stirred for 12 hours. The resulting mxture was extracted with 175 nL of
0.5 N aqueous potassium bisulfate solution. The organic |ayer was washed
with 50% sodi um chl oride solution, dried 20 (sodiumsulfate), filtered and
stripped in vacuo to yield a dark oil which was the title material (10 g,
92% crude yield). tHNW (CDO3) 5: 1.3-1.4 (m @8H), 1.45 (s, 9H),

3.95-4.0 (m 2H), 4.2-4.4 (m 2H), 6.0-6.2 (m /H 25 NV O 02/22562 -88 1

5 MAR 2005 PCT/tJSI) I!"-Sc;'3 Exa e-5B)/ The\title material from

Exanpl e SA (8.1g, 33nmol) di ssol vét?' in

3 Boc F

Exampie-5D) The compound from Example-5B is dissolved in dry
Tetrahydrofuran. Magnesium turnings are then added (2 eqv) to the reaction vessel.
10 The reaction mixture is then heated to a reflux and maintained for 1 hour. N,N-
Dimethylformamide (2 eqv) is added. The reaction mixture is refluxed for an
additional two hours before it is cooled to room temperature. The mixture is

filtered and the filtrate is stripped in vacuo to give the title material.

15
CH.CH,OH
HN —

Boc F

Example-5E) The product from Example-5D is dissolved in Tetrahydrofuran and
cooled to 0 °C under nitrogen. Lithium borohydride in THF (1.05 eqv) is then

20  added slowly keeping the temperature between 0-5 °C. The temperature of the
reaction mixture is then raised to room temperature and the mix is stirred overnight.
The solvent is removed in vacuo. The residue is dissolved in methylene chloride
and extracted with a 0.5 N aqueous potassium bisulfate solution. The organic layer
1s washed with 50% sodium chloride solution, dried (sodium sulfate) and stripped

25  togive the title material.



t etrahydrofuran under Argon was cool ed down to OC. Lithium borohydf i5dp1A'Rn2[;[]5
5 tetrah ro)f’ur_a,n (20, 39.6mmol) was then added to this solution

dr opwi se S ni ng the tenperature between 0-5C. The rativisn/asist ur e
slowy rose to roomtenperature and was stirred for 12 hours. The sol vent
was renoved in vacuo. The residue was then dissolved in 150 nL of

met hyl ene chloride and this solution was9@xtracted with 100 nL of 0.5N
aqueous potassium bi sul fate solution. The 10 organic | ayer was dried
(sodiumsulfate), filtered and stripped in vacuo to yield 13 g of a dark
oi |l which was purified on silica gel to givecheipethe Z and E isoner of

the title material in a 60/40 rat, d_an/overall yield (including
overlap) of 97% Z-isomer: 15° I R ,) 6: 1.4-1.5 (s, 9H),
3.75-3.85 (m 2H), 4.24-4.32 (tn, , 5.15 .25 (m IH E-isoner: 'H

NVR (CDCI3) 6: 1.4-1.5 (s, 9H), 3.75-3.78 (m 2H), 4.1-4.15 (m 2H),
4.95-5.1 20 (m 1H) 25 Exanple-SC) The E-isoner from Exanpl e-51B was

di ssol ved i n Excenge:3Mi The productadoEesmple-SE G dRy1dH fackbnRgRv)Ties then
added fol | owed, by solid dibronotriphenyl phosphorane (1.3 eqv) added
portion-w se S8Uion 19cogled tortheC betar pyadinei k6 ege) maddest iSaled under Argon
for 24 hours m.t e rat.ure. e 1.5 MAR 05 VO 02/ 224,62 PCT/ USO
28673 - 89'-51 pr‘@%ﬁ%‘%?%?hee“%ﬁﬁ@d‘%? Jﬁ F58) Efhgh P&é)eﬁrl?é’ﬂf?fl-tf‘fﬁ%@t@ev\/é@ min.

concent r at ed The Yata rhiRn@é VEstirdd Ridbr ARl 1284 RYLIL lLGa 9l to
give the title material. 5 Exalrrpl e-5D§ 'I“F\é1 corrpogglﬂé a*f%ﬁggﬂzpﬁﬁiltéfes%e'}es

di ssol ved i n paeypitafeforaiestds fiftenedoff dviighe Siltre tottoehngsd &1 eadubes «ARARC;( 2
eqv) to the rtﬁﬁcti onrgfvcfssek. 1Q The reaction m xture is then heated to a
reflux and malntaf HEES Gt SEChEUMo eNenbe Brsisdiyeme dagratre: (2 eqv) i s added.
The reaction mxture is re-fluxed for an

CO.Me Cl

Hll\i =5 nN=—= Cli
Me
10 Boc F H

Example-5G) N-p-chloro phenylimine alanine methyl ester is dissolved in
tetrahydrofuran and this solution is purged with Argon. NaH (1.2 eqv) is then
added whereupon the solution turns bright orange and subsequently a deep red. A
solution of the title material from Example-5F in tetrahydrofuran is added to the
above anionic solution. An exotherm is expected raising the temperature to near 40
°C. The reaction mixture is maintained between 48-52 °C for 2 hours before it is

cooled to room temperature and filtered. The filtrate is stripped in vacuo to yield

the title material.

NH, . HCI

HCI . HoN —= COsMe
Me '

Example-5H) The product of Example-5G is treated with 1N hydrochloric acid

and the solution is stirred for an hour at room temperature. This solution is



additional two hours before it is cooled to roomtenperature. The F-QXMEREZGUS
is filtered and the filtrate is stripped in vacua to give the tit

mat eri al » A5 AR "CH2CH2OH Soc F Exanpl e- SE) The product fr8miERENPIE35D is
di ssolved in Tetrahydrofuran and cooled to O C under nitrogen. Lithium
borohydride in THE (1.05 eqv) is then 20 added sl owy keeping the
tenperature between 0-5 C. The tenperatudé-of the reaction mxture is
then raised to roomtenperature and the mx is stirred overnight. The
solvent is renoved in vacuo. The residue is dissolved in nethyl ene
chloride an : | N ot assi um bi sul f at ol ution.
The organic %ﬁé{ea%ﬁ\%&%é%t% ?%ég'ﬁ%a‘g%bgﬂgﬁxegﬁlsg??p&g 185169 %r?‘seocif %d
(sodi um sul f agield thetitisinatepiped 25 to G ve the title material. 1 5 MAR 2005
WO 02/ 22562 PCT/ US01/ 28673 -90 Exanpl e-5F) The product of Exanple-5E is

di ssolved in acetonitrile. This solution is cooled to O C before pyridine
(1.5 eqv) is added. Solid 5 di bronotri phenyl phosphorane (1.3 eqv) is then
added portion-wi se over 10 min. The reaction mxture is stirred under
Argon for 24 hours at roomtenpergiure. The praghpitate forned is
filtered off and the filtrate congentrated in yacuo to give an oil that
is purified on silica gel to guwwe the ire roomiederi vative. Cl 10
Exanpl e-5&) N-p-chl oro phenylim ne al ani ng net M?I ester is dissolved in
tetrahydrofuran and this solution is purged with Argon. NaH (1.2 eqv) is
then added whereupon the solution turns bright orange and subsequently a
deep red. A t4 f ' tRkkak: from. -oF. in

. tetrahydr of u%}éiﬁ‘ﬂéﬁgéggg‘é%&%lﬁte&f% %{/lgﬁ a%i(l)ﬁ%sfoé\g ut obﬁmeiﬁ" aet'?{oatIﬁer mis
expect ed r ai sioppertdasbonetei@Sadquy B then skiad attr the pH is adjusted to 7 with 1IN

NaOH. The reaction mixture is refluxed for 2 hours and then cooled to room

10 temperature and filtered. Ethyl acetamidate hydrochloride (1.1 eqv) is then added
portion-wise to this filtrate with stirting and adjusting the pH to 8.5 after each
portion is added. The reaction mixture is then stirred for an hour before it is applied
to a cation exchange resin column and eluted with 0.8 N aqueous ammonia. The
ammonia is removed from eluant in vacuo. The eluant is subsequently aciditied

15 with 2N Hydrochloric acid to pH 2 and concentrated to dryness. The residue is then

purified on reverse phase HPLC to yield the title material.

Example-5) The product of Example-SI is dissolved in 2N hydrochloric acid. This
reaction mixture is heated to a reflux and stirred for 6 hours before it is cooled to
20  room temperature. The solvent is then removed in vacuo. The residue is dissolved
in water and subsequently stripped on the rotary evaporator to remove excess
hydrochloric acid. The residue is again dissolved in water and lyophilized to give

the title E-isomer product.

25 Example 6

F
/I'k Me

Me” N == CO,H
H

NHz



C. The reaction m xture i s maintained between 48-52 C for 2 hours f)%f rg 2005
it is ¢ f)%ggnt;f) roomtenperature and filtered. The filtrate is st ip&é\

in vacuo yre'%l the title material. 20 Exanpl e-5H) The prodaet swfs
Exanple-5G is treated with IN hydrochloric acid and the solution is

stirred for an hour at roomtenperature. This solution is W 02/ 225622 -91
1 5 MAR 2005 PCT/L'SU-1/25673 extracted-%i-th ethyl acetate and the aqueous

| ayer is stripped in vacuo at 56 Cto yield the title nmaterial. 5 NH9. HCl
Me AN McCO2Me F Exanpl e-51) The product of Exanple-514 is dissolved in
distilled water and copper carbonate (0.5 efyp; is then added after the pH
is adjusted to 7 with IN NaOH The reaction nmxture is refluxed for 2

hours and the@w&iﬁm-amﬁmﬁmaﬂymﬂmr@em{(pnﬁnd)em,hsa%ﬁg}-sﬁtéyénoic
acet am dat e ha/déo[ﬂll ari de (1.1 eqv) is then added "portion-wse to this
filtrate w t A<t HPydyPchiridtj usting the pHto 8.5 after each portion is
added. The reaction mxture is then stirred for an hour before it is
applied to a cation exchange resin colum and eluted with 0.8 N agueous
ammonia. The ammonia is renoved fromeluam in vacuo. The eluant is
subsequently acidified 15 wth 2N Hy ric acid to pH 2 and
concentratsed to dryness. The resi dueéoi s therCHxzxuri fi ed on reverse phase
HPLC to yield the title material. EXafipl e-S) The product of Exanple-51 is
di ssolved in 2N hydrochloric acid. This reaction mxture is heated to a

reflux and st'(reg fq?rn% hgurs before it is cooled to 20 roomtenperature.
The sol vent i Unbled-Fomedeus Expmple 8 id dissolvedlinszetontaile mnd wag er

and. subsequenb|yioatydsRBBLd8 0t BBl BGPPLHS! adi2a TSI SXGESS
addition of solid dibromotriphenylphosphorane (1.3 eqv) added portion-wise over
10 10 min. The reaction mixture is stirred under Argon for 24 hours at room
temperature. A precipitate formed is filtered off. The filtrate is then concentrated

in vacuo to give an oil that is purified on silica gel to give the title material.

Example 6B) The product of Example 6A is dissolved in dry tetrahydrofuran.

Magnesium turnings are then added (2 eqv) to the solution. The reaction mixture

heated to a reflux and maintained for 1 hour. N ,N-Dimethyiformamide (2 eqv) is
20  them added. The reaction mixture is refluxed for an additional two hours, cooled to

room temperature and filtered. The filtrate is stripped in vacuo to give the title

material.

Example 6C) The product of Example 6B is dissolved in tetrahydrofuran and this

solution cooled to 0°C under nitrogen. Lithium borohydride in THF (1.05 eqv) is



hydrochl oric acid. The residue is again dissolved in water and Iyl)dhiM-biRZQWS
to give é\t'_)(?e ti.tle E-isonmer product 25 Exanple 6 NH CO2H NH2 1 5 MAR 2005

WO {12/ 22522789 pCTIt > SUL1! 8 73 2HC PCT/USO1/28673
(2R/'S, SZ) - 2- am no- 2-net hyl -5-fluoro-7-((l-inrinoethyl)arrlino]- -heptenoic
acid, dihydrochloride 5 F HN __~ | CH2-Br Boc Exanple 6A) The

Z-isomer from Exanple 5B is dissolved in-3tetonitrile and this solution
was cooled to O C. Pyridine (1.5egv) is then added foll owed by the
addition of solid dibronotriphenyl phosphorane (1.3 eqv) added portion-w se

over 10 10 mi ﬁdeIQﬁ;ﬁl?ﬁ&éﬂj@th@éﬁ?éﬁ%ﬂn@ boylebh B 4Rder, égrﬁa%?adf%;ofﬁfﬁ‘q hour's

at room tenperature. A precipita ornmed 1s filtered trate

i s then concewmtetaimedixtire ivegud tb po@h vengstatatd arddhak nig iPsfridd @@nABhS iTH.ca
gel to give the title material. 15 Exanple 6B) The product of Exanple 6A
i s di ssol ved YN ¥ EEOVehifdrasERr RS residigrediseatvediminatgslear ehiohidm aadided (2

eqv) to the soluti.qn...T; tion mxture ated. to refl ux, and

mai nt ai ned fzér?\tg#;?gﬁ‘rt?h (’ﬂﬁ& %ﬁlrcregflgyi)tfa(%sr“ﬁ%r%ls&éﬂ%fogﬁ{ﬂ“' i@eﬁg?m%}f‘y&d‘ded. The

reaction i xtwishel svithef0% ¥eduinQih] sideshlliildnOBAL d Es\ﬁﬁiuﬂ?ﬂlﬁl’te)%ﬁlsﬁ'g]pteﬁ o Foom
|

tenperature and filtered. The filtrate is stripped in vacuo to ve the
title give the title material.

10 Example 6D) The product of Example 6C is dissolved in acetonitrile and the
solution cooled to 0 °C. Pyridine (1.3eqv) is then added followed by solid
dibromotriphenylphosphorane (1.3 eqv) added portion-wise. The reaction mixture
1s stirred under Argon for 24 hours at room temperature. A precipitate formed is
filtered off. The filtrate is concentrated in vacuo to give an oil that is purified on

15 silica gel to give the desired title bromo derivative.
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Example 6E) N-p-chloro phenylimine alanine methyl ester is dissolved in

20 tetrahydrofuran and this solution is purged with Argon. NaH (1.2 eqv}is added
whereupon the solution turns bright orange and subsequently a deep red. A solution
of the product of Example 6D dissolved in tetrahydrofuran is added to the above

anionic solution. An exotherm is observed and the reaction mixture is maintained



material. OH 25 Exanple 6C) The product of Exanple 6B is dissol ve‘d iﬁAR 7009
t et rahydr\ﬁél‘{%m and this solution cooled to OC under nitrogen. iﬁhi um
bor ohydri o HE (1.05 eqv) is 1 5 MAR 2005 W' O 02/ 2256BCT/US01/28673
PCTTUSO !' K673 93 added slowy keeping the tenperature between 0-5 C. The
tenperature of the reaction mxture is raised to roomtenperature and the
mx is stirred overnight. The solvent is®%enoved in vacuo. The residue is
di ssolved in nmethylene chloride and extracted with 0.5 N aqueous

pot assi um bi sul fate solution. The organic layer is 5 washed with 50%

sodi um chl ori ggwseh YRI i S qal| nd_ stripped to ive the
title material. 10 Ega%gﬁlzgg%%)ﬁggr&ﬁqurkg S@tﬂl gﬁ@%‘ﬂ‘&‘% ]Béerﬁgerﬂfué%?)'?‘ged in
acetonitrile fikeredh&heddirattiiosripped mdvabao & BeldRyE ide Rfdra Segv) is then
added foll owed by solid dibronotriphenyl phosphorane (1.3 eqv) added
portion-wi se. The reaction m xture is stirred under Argon for 24 hours at
roomtenperature. A precipitate forned is filtered off. The filtrate is
concentrated in vacuo to give an, (?—élll at /is perified on 15 silica gel to
give the desired title bronpo derivative. FE:ME) N-p-chloro

phenyl i m ne al anine nethyl ester is dissolved i 291 t et rahydrof uran and
this solution is purged with Argon. NaFl (1.2 e U-) % added wher eupon t he
solution tlurns bright orange and subsequently a deep red. A solution of

t he product of Exanple 6D dissolved in tetrahydrofuran is added to the
above ani oni Example $Jon Thaarasivet ¢ofE xample diisisticett darich 1 Neydsrbldremerd addir e

¢ . . _ ) ) B -
I's maintai nedy O, 08/, 320482 1 1232 al Rond R 1or0 ?emgecrzl_t/uré be %re it i/szei?ragted with

ethylacetate. The aqueous layer is stripped in vacuo at 56 °C to yield the title
material.
10
NH . HCI
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Example 6G) The product of Example 6F is dissolved in distilled water. Copper
carbonate (0.5 eqv) is added after the pH was adjusted to 7 with IN NaOH. The

15 reaction mixture is refluxed for 2 hours and then cooled to room temperature and
filtered. Ethyl acetamidate hydrochloride (1.1 eqv) is added portion-wise to this
filtrate with stirring and adjusting the pH to 8.5 after every portion added. The
reaction mixture is stirred for an hour before it is applied to a cation exchange resin
column, eluting with 0.8 N aqueous ammonia. The ammonia is removed from

20 eluant in vacuo. The eluant is subsequently acidified with 2N Hydrochlon’c acid to
pH 2 and concentrated to dryness. The residue is purified on reverse phase HPLC
to yield the title material.

Example 6) A solution the product of Example 6G dissolved in 15 mL of 2N
25 hydrochloric acid is heated to a reflux and stirred for 6 hours. After cooling this
solution to room temperature, solvent is removed in vacuo. The residue is dissolved

in 25 mL of water and stripped on the rotary evaporator to remove excess



bet ween 48-52C for 2 hours. The reaction is cooled to room tenperatjur eMﬁRIQU[]'j
flltered p,ejl\ﬁltrate is stripped in vacuo to yield the title nmateri al

Me " ' ~/\\iC02Me NH,. HCl Exanple 6F) The prodG&tlS8# 2Fxanpl e
6E is treated with IN hydrochloric acid and the solution is stirred for
an hour at roomtenperature before it is extracted with ethylacetate. The
aqueous | ayer is stripped in vacuo at 56"t 0 yield the title nmaterial.
10 NH. HCI CO2Me NH2. HCf Exanple 6G The product of Exanple 6F is
dissolved in distilled water. Copper carbonate (0.5 eqv) is added after
the pH was adjydsdcitbricoactd WEkdrebiNublaCtssolvi lﬁiﬂﬁéﬁﬂ'l%hm%tj% @w'e%hé ﬁ‘ﬂ(lé uxed
for 2 hours and then cooled to roomtenperature and ltered” Eth

acet am dat e h§réosil ori de (1.1 eqv) is added portion- vvlse to this

filtrate with stirring and adjusting the pHto 8.5 after every portion
added. The reaction mxture is stirred for an hour before it is applied
to a cation w resin colum, eluting with 0.8 N aqueous anmoni a.
The ammonia is renoved from 20 el uant in vacuo. The eluant is subsequently
acidified3with 2N Hydrochloric acid to pH 2 and concentrated to dryness.
The residue is purified on revehﬁe phase HPLC to yield the title
material. Exanple 6) A solution err oduct of ’\Etearrpl e 6G dissolved in 15

nmL of 2N 25 hydrochloric acid,j Nat reflOX and stirred for 6
hours. After cooling this solution to roo te\méf)e rature, solvent is renoved
in vacuo. The residue is dissolved in 25 nL of ter and stripped on the

rotary evaporator to renove excess 1 528BR 2005 WO 112!22562 PCT!(SI) 1;

. 26673
(2R,5E)-2-amino-2-methyl-5-fluoro-7-[(1-iminoethyl)amino]-5- -heptenoic acid,

dihydrochloride
10
Exampie 8
Hrﬁ— H Me
g OH
Me w
FoHN N
2HCI

15 ("S,DE)u-amino-z-methyl-S-fluom-?-[(1-iminoethy])amino]-S-heptenoic acid,
dihydrochloride



-95- hydrochloric acid. The residue is dissolved in water and | )iOé)rMAR ZZ%S
to give th‘% t,Lt’L_g Z-isonmer. Exanple 7 5 HN HNH2 _OH Me 2HC1

(2R, 5E) - Y m22- met hyl - 5-fl uoro-7-[ (1-i m noet hyl) an no] #6ThapienosC
acid, dihydrochlorid e 10 Exanple 8 OH 2HCI 15

(2S, 5E) - 2- am no- 2- net hyl - 5-fl uoro-7-[ (1-i m noet hyl ) am no] - 5- hept enoi ¢

acid, dihydrochloride WD 02/22562 Schene98-OH -96 a H3CH2ZCO2C F F b do C
H3CH2C2C~ F F 5 a) 1. DAST 2. NBS, benzoyl peroxi de b) Potassium salt of
3-net hyl -1, 2, 4- oxadi azol i n-5-one, DMSO, heat «c¢) DI BAL-H, THE
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5 a)l.DAST
2. NBS, benzoylperoxide
b) Potassium salt of 3-methyl-1,2,4-oxadiazolin-5-one, DMSO, heat
c) DIBAL-H, THF
d) methylene chloride, PPhs, imidazole, I,
10 &) Zn/Cul/CuCN, THF: methyl (§)-2-iodomethyl-N-Boc-alaninate
f) Zn dust, acetic acid, water, heat

g) aqueous HCl, heat



d) nethyl ene chloride, PPh3i imnidazole, 12 10 e) Zn/Cul JQUCN, THF; gt MR 2005
(S)-2-i odprre’tpwl; N-Boc-al aninate f) Zn dust, acetic acid, water, heat Q)
aqueous RO 1%t 1 5 MAR 2005 PCTIUSM 28673 Br 1 5 MAR 286 US(NF6p 225(2
PCTI So 11' 28673 Exanple 9 -97 HNNH 2 H-OH M 0 2HC 5

(2S,52)-2-am no-2-nethyl -5, 6-ditluoro-7-[ (71-i m noet hyl ) am no] - 5- hept enoi ¢

aci d, dihydrochl oride Exanple 10 10 HN H%/Me 2HCI

(2R, 5Z) - 2-am no-2-net hyl -5, 6-ditluoro-7-[(1-i dnoethyl)am no]-5-heptenoic
acid, dihydrochloride 15 Exanple 11

Example 9
HN  h NH,
N -
Me W\U/OH
2HCI

3 (25,5Z)-2-amino-2-methyl-5,6-difluoro-7-[(1-iminoethyl)amino)-3-heptenoic

acid, dibhydrochloride

Example 10
10
HN H h__/ie
we” T =
F SR O
2HCI
(ZR,SZ)-2-amino-2-methyl-5,6-diﬂu0r0-7-[(1-iminoethyl)amino]-S-heptenoic
acid, dihydrechloride
15
Example 11
HN H NH»
N
FFF Me g
2HCI

20 (2R/S,5Z)-2-amino-2-methyl-5,6-difluoro-7-[(1-iminoethyl)amino]-5-heptenoic
acid, dihydrochloride



HNHNH2 ~-N\- _ ,OH M r- 2HCI 20 15 MAR 2005
(2R/' S, 52) -é-'gm’_ng- 2-met hyl -5, 6-di fuoro-7-[(1-i m noet hyl)am no] - 5- hépt enoi ¢
acid, di hYdf8ehPoride 1 5 MAR 2005 WD 02/ 22562 Schene 9 O BCT/USHISG673
PCT/USI A /25673 -93 HB3CH2C2C b c e If HN / ~-NHHNM NOCHHOW 0

2HCI 5 a) triethyl 2-fluorophosphonoacetate, DBU, THE and hexane

0%.
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a) triethyl 2-fluorophosphonoacetate, DBU, THF and hexane
b) NaBH,, methanol, water
¢} polymer-supported triphenylphosphine, 3-methyl-1,2 4-oxadiazolin-5-one,
diethylazodicarboxylate, THF
d) acetic Acid: THF:H,0O (3:1:1)
10 &) methylene chioride, PPh;, imidazole, I,
gél NMP, BEMP, methyl N-((4-chlorophenyl)methylene]alaninate. 2. aqueous
2) 1. CH»Cl,, di-r-butyl carbonate, triethylamine
2. Chiral chromatography
15 h) Zn dust, acetic acid, methanol, heat
1) aqueous HC, heat



b) NaBH4, nethanol, water c) pol ymer-supported triphenyi phosphine,{ 5 MAR 7005
3-nmethyl -1, 2, 4-oxadi azol i n-5-one, diethyl azodi carboxylate, THE d) acetic
Aci d: THEN®B862- 1) 10 e) nethyl ene chloride, PPh3, imi dBEBIEMLDTE) | .

NM P, BEMP, nethyl N-[(4-chlorophenyl)nethyl ene]al aninate. 2. aqueous HCl
a) 1. CH2C12, di-t-butyl carbonate, triethylamne 2. Chiral

chromat ography 15 h) Zn dust, acetic aci éf9-net hanol, heat i) aqueous HCl,
heat 1 5 MAR 2005 WO 112/225(2 PCTIL Snl/2,i673 -99- Exanple 12 NH2 2HCI

5 (2S, SZ) - 2-am no-2-nmet hyl -6-fluoro-7-[ (I i m noethyf)am no]-5-heptenoic
acid, dihydrochloride 1 5 MAR 2005 021 -100 Schenme 10 f N a-d

CH2OH TBSO z O. N)- Me ~~OTBS et 17

NH
Me 9
Me EWOH
F NH,
2HCI

5 (,?.S,SZ)-Z-amjno-Z-methyl-G-fluoro-'/'—[(1-imjnoethyl)amino]-S-heptencic acid,

dihydrochloride



HO 9 PCT/ LI SP} | /28fi-3 e CH2C! h - OTBS D,N'-Me N NH. HO NH2. 1HcMAR 7005

C02H H 03 %‘ KOH b) Met c) TBSCL d) DIBAL e) MsCl 10 f)

3- et hyl - ¥Radi azol i n- 5- one potassiumsalt g) AcOH hjCTiR@Q:1s)-K EWDS
I (2S, 4S)-3-benzoyl -2-t-butyl-4-methyl -1, 3-oxazolidin-5-one |) Lindlar
catalyst 15 k) 6 N HC1 WO 02/ 22562 _101_ Exanple 13 1 5 MAR 2005 PCT/ USO
| /2% 73 5 (2S,52)-2-ani no-2-net hyl - 7-[ (400 noet hyl ) ani no] - - hept enoi c
acid, dihydrochloride HOH2C

Scheme 10
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5 a) KOH
b) Mel
c) TBSCI
d) DIBAL
e) MsCl]
10 ) 3-methyl-1,2,4-0xadiazolin-5-one potassium salt
g) AcOH
h) TR0
1} KHMDS / (2S,45)-3-benzoyl-2-t- -butyl-4-methyl-1,3-oxazolidin-5-one
1) Lindlar catalyst
15 k) 6 NHCI



10 Exanpl e-13A) The title conpound, MAR 2005
(Z)-5-t-b%%,¢ganthylsiIonxy-2-penten-I-oI, was prepared from 15

5, 5- di hy 2288 one (Al drich) by the method of Harold, MBRIF/USHNGTANM
Hel vetica Chim ca Acta 66,2, 1983 744-754. Me N O /r 0 15 Exanpl e-133%)
To a solution of Exanple-13A (720 nmg, 3.3 mml) in CH2C12 (25 nlL) was
added Et 3N (525 ng, 5.3 mml) and nethané@h1fonyl chloride (561 ng, 4.90
nol ). The reaction m xture was stirred for 15 min at 0 C then at room
tenperature for 16 h. Additional CH2Cl2 was added. The sol uti on was
extracted 20 BrdnipldNagiCO3 and brine before it was dried to yield 790 ng of
a yellowoil. The oil was dissolved in DVF (20 nL) and Na salt of
3-nmethyl -1, 2, 4- oxadi azol i n-5-one (513 ng, 3.7 nrnol) was added to the

reaction mx. The resulting solutign M@ﬁ stirred %t 50 C for 16 h. The
sol vent was renoved in vacuo and Sﬂ}'r si due %%Erﬁ ti oned between Et QAc
and brine. The organic | ayer wage r'WC@m 25 concentrated to

yield an oil which was purified by f1a ol ¢m chr omat ography on silica
gel eluting with ether:hexane (1:1) to give 780 ng (79% of the desired ?
5 MAR 2005 WO 02/22%%2 PCT/t?Sol/28(673 -102 protected Z-allylic cyclic

ani di ne prodyok 5a3-2earmiAs-nRithy Il NRY -iGARLA ?mprm Ys. Fﬁgy( I.j£d Z-isoner
by' HN R Me L[N CS)‘Q?N OH50 Exa}npl g(- 1130?&%\})2% ut'i Jna% élji%np‘:fed-?li?)B (100 ny,
0.34 rnnol) idihgdreickloride of acetic acid (1 nL), THE (3 nL) and water (1

m.) was stirred at roomtenperature

HOHC ¥

\\:_/\\/O"SI
VAN

10 Example-13A) The title compound, (Z)-5-t-butyldimethylsilyloxy-2-penten-1-ol,
was prepared from 3,5-dihydro-2-pyrone (Aldrich) by the method of Harold, Mohr
and Tamm Helvetica Chimica Acta 66,2, 1983 744-754.

’<Me
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15
Example-13B) To a solution of Example-13A (720 mg, 3.3 mmol) in CH,Cl, (25
mL) was added Et;N (525 mg, 5.3 mmol) and methanesuifonyl chloride (561 mg,
4.90 mmol). The reaction mixture was stirred for 15 min at 0 °C then at room
temperature for 16 h. Additional CH,Cl> was added. The solution was extracted

20 with NaHCO; and brine before it was dried to yield 790 mg of a yellow oil. The oil
was dissolved in DMF (20 mL) and Na salt of 3-methyl-1,2,4-oxadiazolin-5-one
(513 mg, 3.7 mmol) was added to the reaction mix. The resulting solution was
stirred at 50 °C for 16 h. The solvent was removed in vacuo and the residue
partitioned between EtOAc and brine. The organic layer was dried (Na;SO4) and

25  concentrated to yield an oil which was purified by flash column chromatography on

silica gel eluting with ether:hexane (1:1) to give 780 mg (79%) of the desired



for 16 hours. The resulting solution was concentrated in vacuco tq §rMAR 12005
whi ch was 10 dissolved in EtOAc. The organic | ayer was washed with

saturat eV NS dried (Na2SO4), filtered and evapor at edrdmuUgiee:$SO ny
(quant.) of the desired al cohol title product as a clear colorless oil.
\N-"-,-,0If O 15 Exanple-13D) To a CH2C12 (3 nlL) solution of Exanple-13C
(80 ng, 0.43 mol) was added Et 3N (44 ngdP2and triflic anhydride (146 ng,
0.52 mmol) at 0 C, the mxture was stirred for 1.5 h. The sol ution was
concentrated in vacua The crude material was purifi ed by flash col um

chr omat ogr ap | Luti-ng 2 't exane to give 62
my (449 of t m%gteegr r%@ﬁt r‘gfiH‘Sdp‘r‘%Bﬁﬂ’gPC eaér @a‘ga‘o‘iqma”ﬁ hg005 WO
02/ 2292 -103 ﬁﬁtm@séﬁnmﬂmnpl e-13E) To a THE (10 ml) sol ution of
(2S, 4S) - 3-benzoyl - 2-t - butyl -4- nethyl -1, 3-oxazol i di n-5-one (Ref.) (532 ny,

2.04 mol) at -78 C was added KHVDS (4 45 m., 2.2 mol, 0.5 Min THF).
The resulting orange colored 5 solution was stirred for 15 mn. followed
by the addition of the product of Exanple 13D (5S0 ng, 1.8 nmol). The
resulting solution was allowed to vvarmgto room tenperature followed by
the addition of KHSO4 (10% 1.5 ine and Et OAc. The organic |ayer
was separated, dried and concentr ‘ﬁl

vacuo tc&lyr eld 960 nZg of a
yell ow oil. The crude materi al urJl_fQFerd/M sh col um chronat ogr aphy
on 10 silisca gel eluting with Et OAcohexane (1:1) to give 138 ng (18% of

the desired alkylated title product as a clear oil. Exanple-13) To a
nmet hanol (10 nl) sol ution of the product of Exanpl e- 13E (138 ng, 0.32

mol ) was added Lin '60 ﬁ Th stirred slurry was 15
refl uxed for oXHBRICS ‘gﬁd&t E‘H mRle L 3Bk @ HsePartureol Yiha miate 95t was
acettc acid (1 mL), THF (3 mL) and water (1 mL}) was stirred at room temperature
for 16 howrs. The resulting solution was concentrated in vacuo to an oil which was
10 dissolved in EtOAc. The organic layer was washed with saturated NaHCOs3, dried
(Na:S0y), filtered and evaporated to give 80 mg (quant.) of the desired alcohol title

product as a clear colorless oil.

N,(
W],N_v\/cm
O
15
Example-13D) To a CH,Cl, (3 mL) solution of Example-13C (80 mg, 0.43 .
mmol) was added Et;N (44 mg) and triflic anhydride (146 mg, 0.52 mmol) at 0 °C,
the mixture was stirred for 1.5 h. The solution was concentrated in vacuo. The

crude material was purified by flash column chrotnatography on silica gel eluting

20 with EtOActhexane (1:1) to give 62 mg (44%) of the desired triflate product as a

387

clear oil.
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renoved by filtration through celite, and the filtrate was stri ppedltﬁMAR 2005
gi ve the ,desji, r)t_ad1 deprotected am dine product as a pale yellow oil.
sol uti on“& ¥ yellowoil in HA (6N, 10 nL) was refl ux@ETASH1/18675
hours. The sol vent was renoved in vacuo, and the resulting foam was
purified by reverse-phase HPLC eluting with a 30 20 minute gradient of
0- 40% CH3CN H2O( 0 25% acetic acid). FraclPdns containing product were
conbi ned and concentrated to a foam To give 34 ng (20% of the title
product. MS calcd. for CEOHION3Q2: mz = 214 [i M+H] +, found: 214.(100% 25
The nmonhydrochl ori de product was dissolved in 1 N HO and the sol vent
renmoved in vacuo (2x) to give the desired (2S,52Z)-2-am no-2-nethyl-7-[(1-
i m noet hyl ) anxwhple- 13t ToaildaCIOMNL Pidiyilsroeh(2814306 - isnadlel-t-b3§1-MS cal cd.
for CIOHION302: ,nlz = 214 [M+H +.  found: 214 (100 %9 WO f}2/22502 -104 1
5 MAR 20D5 P@*WE@P:W{-@?@“TF@WXBW (B2one52-44 monqlsat -98)°C wassudded (m 4H)
1.90 (s, 3H),r - 1), -Hba Lovl . 1l-£), 5.30-5.45 (m
vinyl, 114). Iij%%&mz%g@“’m %’?2@%%@%&‘?& . Tl ?{e'?“iﬁmﬁér%‘b?i%‘g“%?d 00
N-\--J/--i5 f soNmronMeasGstirred for 15 min. followed by the addition of the product of Example

13D (580 mg, 1.8 mmol). The resulting solution was allowed to warm to room

temperature followed by the addition of KHSOy4 (10%, 1.5 mL) brine and EtOAc.

The organic layer was separated, dried and concentrated in vacuo to yield 960 mg of

a yellow oil. The crude material was purified by flash column chromatography on

10 silica gel eluting with EtOAc:hexane (1:1) to give 138 mg (18%) of the desired

alkylated title product as a clear oil.

Example-13) To a methano! (10 mL}) solution of the product of Example-13E
(138 mg, 0.32 mmol) was added Lindlar catalyst (260 mg). The stirred shurry was

15 refluxed for 2 hours and then cooled to room temperature. The catalyst was
removed by filtration through celite, and the filtrate was stripped to give the desired
deprotected amidine product as a pale yellow oil. A solution of the yellow oil in
HCI (6N, 10 mL) was refluxed for 1.75 hours. The solvent was removed in vacuo,
and the resulting foam was purified by reverse-phase HPLC eluting with a 30

20  minute gradient of 0-40% CH3CN/H,0(0.25% acetic acid). Fractions containing
product were combined and concentrated to a foam. To give 34 mg (20%) of the

title product.

MS calcd. for CipHoN1O2: m/z = 214 [M+H]+, found: 214, (100 %)
25
The monhydrochloride product was dissolved in 1 N HCI and the solvent
removed in vacuo (2x) to give the desired (25,3Z)-2-amino-2-methyl-7-[(1-

iminoethyl)amino]-5-heptenoic acid, dihydrochloride product.

30 MS calcd. for CigH9N305: m/z = 214 {M+H]+, found: 214 (100 %)



h M N6YNObcOO OH~OW ~-N - _/ gN{N\, M MioOY Nz
HN Me jOCH3 k me HN | e M1 (a) 3,4-dihydro-2-Hpy an, conc. HC1 S(MAR 2005
Et MOCI, MSHY%6 THE (¢) Lindlar / H2 (d) MsCl, Et3N, THE sOri(e)iNarsal t

of 3-nethyl-1, 2, 4-oxadi azol i n-5-one, DVF (f) PTSA, MeCH (g) MsCl, NEt3,
THE (h) Nal, Acetone (i) 2-[(3,4-D chloro-benzylidene)-am no]-propionic
acid nethyl ester, Cs2C33, DM, 15 2-Pl8A4-

'H NMR (D20) 6 1.40 (s, 3H), 1.5-2.0 (m, 4H) 1.90 (s, 3H), 3.55 (m, 2H) 5.15-5.25
(m, vinyl, 1H), 5.30-3.435 (m., vinyl, 1H).



(j) Chiral separation (k) Lindlar catalyst, formc acid (I) HCl 2q éﬁAR 2005
MAR 2005 WD 02/ 22562 -106 Exanple 14 PCT/t)S411128673 5

(2S, 52) - X KA 18%2- net hyl - 7- [ (1- i mi noet hyl ) ami no] - 5- hept endiCa/Essiids673

di hydrochl ori de 4-[(Tetrahydropyranyl)oxv] butyne 10 Exanpl e 14A) A m xture
of 4-di hydro-2Hpyridine (293.2 g 3.5 nol) and concentrated HC (1.1 nl)
was cooled to 5 C. Wiile continuing to cdéb- externally, 3-butyn-I-ol
(231.5 g, 3.3 nol) was added over a period of 30 mnutes allow ng the
tenperature to reach 50 C. Reaction was held with m xing at room 15
tenperature fehededijhours before it was diluted with MIBE (1.0 L). The
resulting mxture was washed with saturated sodi um bi carbonate (2x 150
m.). The organic phase was dried over sodium sulfate and concentrated
under reduced pressure to afford 500 (98% crude yield) of product; CC
area% of 96% %Tetrahy d ro-pyi @an-¥-yl oxy)-pent-2-yn-1|-/om Exanpl e
14B) To a sol ution\af,t he aZI-l (&etrahy pyranyl”) o but yne p@ct*@f—-%
Exanpl e 14A (50.0 g, 0.33 nol) in B (125 nl) was a s@l' i on %of 2N
EtMC1 in THE (242 L, 0.48 nol) under a nitrogen at rmsphereO over a 30
mnute 1 5 MAR 2005 WD 2/ 22562 -107 PCT/1J${11?2;1673

Me Me Me
Me -O‘fo
- . N;{ Ne N Me NH
0 o
O
o-¢
{ H 2HCI
N}\/N NH, S L’NYN NH, ____ M N NH,
Me L\/\WDCH;, k Me MOCHB ! Me 1\/\4h\“,OH
Me O Me 0 Me o)

(a) 3,4—dihydro-2-H-pyran, conc. HC}

(b) EtMeCl, (CH,O)n, THE

(c) Lindlar / H,

(d) MsCl, EtsN, THF
10 (e) Na salt of 3-methyl-1,2,4-oxadiazolin-5-one, DMF

(fy PTSA, MeOH

(g) MsClI, NEts, THF

{h) Nal, Acetone

(1) 2-[(3,4-Dichloro-benzylidene}-amino]-propionic acid methyl ester, Cs;CO3, DMF,
15 2-PTSA

(1) Chiral separation

(k) Lindlar catalyst, formic acid

(1) HCI



period, allowing the tenperature to rise to 45 T. Mxture was furthief MAR 2005
heat ed tq‘fgg,/,g(gnd was held at this tenperature for 2 hours before
cooling to ambi'eént tenperature. Parafornal dehyde (14.5 g, POT/ASHMING)3 was
added (small exothermwas observed) and the resulting m xture was heated
to 45 C. After | hour of 5 controlling the tenperature between 45-55 C,
the m xture turned clear. At this poi nt ;186he ni xture was heat ed up to 66
C and stirred for 2.5 hours. ' Mxture was cooled to roomtenperature and
saturated amoni um chloride (125 nL) was added slowy over 30 m nutes
(strong exot hExmmpleg4observed) keeping the tenperature below 40 T. The

| i qui d phase was separated by decantation; ethyl acetate (250 10 nL) and
brine (50 nmL.) were added. The organi c phase was separated and washed wth
brine (2x50 m.) and water (1x50 niL q}g organjc | ayer was dried over

sodi um sul fate and concentrated unger duced 'yﬂ% re to afford 51 g of a

lightly vyellow colored oil (85% de.yi el-d); drea%n = 88%ntitle
product, 6% starting nmaterial. 15 I—lﬂ),&\&:(/fmcﬁo-py

ran- 2-yl oxy) - pent-2-.en-1-ol Exanple 14C) To a 500 nlL Parr bottle, under a
nitrogen atnosphere, was charged 20 the

5- (t et r ahysdr of _2nmithe f Exanple 14B (40.2
0 0 22 o) rrra e e oy S Tg ozl RRRRYE S Lt e (120 ).

and 2, 6- | utidihydrqchbitide). Reaction mxture was purged five tines each
wi th nitrogen and hydrogen gas. Parr bottle was pressurized with hydrogen
to 5 psi and shaken until 98% of the theoretical hydrogen was consuned-

Hydrogen was rel eased fromthe 25 de Idie reaction was purged with
nitrogen five tinmes. M xture was filTere through a pad of Sol ka Fl oc and
the catal yst was rinsed with ethanol (2x50 .~ The filtrate and rinses
wer e conbi ned and concentrated under reduced pressure to WO 112/22562 -108
1 5 MAR 2005 4-E&rtrabpdnopyranylyecylbutyne

10
Example 14A) A mixture of 4-dihydro-2H-pyridine (293.2 g 3.5 mol) and
concentrated HCI (1.1 mL) was cooled to 5 °C. While continuing to cool
externally, 3-butyn-1-ol (231.5 g, 3.3 mol) was added over a period of 30 minutes
allowing the temperature to reach 50 °C. Reaction was held with MiXing at room

15 temperature for 2.5 hours before it was diluted with MTBE (1.OL). The resuiting
mixture was washed with saturated sodium bicarbonate (2x150 mL). The organic
phase was dried over sodium sulfate and concentrated under reduced pressure to

afford 500 g (98% crude yield) of product; GC area% of 96%.

5-(Tetrahydm-pyran-Z-yloxy)-pent-Z-yn- i-ol

Example 14B) To a solution of the 4-[{tetrahydropyranyl)oxy]butyne product of
25  Example 14A (50.0 g, 0.33 mol) in THF (125 mL) was added a solution of 2N
EtMgCl in THF (242 mL, 0.48 mol) under a nitrogen atmosphere over a 30 minute



afford 40.3 g (99%vyield) of the title material as a yellow col OrGIdSOMAR 2005
(GC area %= 96%9. Me YN OO O ~C 5

3- N et hyWQP¥EB¢F et r ahydr o- pyr an- 2- yl oxy) - pent - 2- enyl | - 4HPCEAZMPE 73

:adi azol -S one Exanple 14D) To a solution of the

5- (tetrahydro- pyran- 2-yl oxy)-pent-2-en-1-ol 10 product of Exanple 14C
(11.5 g, 0.063 nol) in toluene (42 nL) wd&7added) triethylanne (6.4 g,
0.063 nmol). The m xture was cooled to -5 C and nethanesul fonyl chloride
(7.3 g, 0.63 nmol) was added via syringe at such rate as to keep the pot

tenperature bgde AokingtheteMpetinR ¥Wase #l J&SDV@.dMiQtuY%E% %Lﬁthfzpf?fg't%d to 66

tenperature and stirred™for two hours. The m xture was tere y suction
and 15 ri nsed"@and hes hilitae thinteriperalmzdoe? (2x2 0 fokd cooling t iahibteat e and
washes were added to a m xture of the sodiumsalt of

3- et hyl - 1, 2, PIPeEHRSEz dlRraiomuaiddyds (B3 2. b4Deoitts) added (ot gxpthemm) wasThe

m xture was Sty r.r ] gngg'!- g apd.heated.at 45 C for 5
hours. Water ‘%1258[\%@%\/\%@32%%2 C’an(f&?ﬂr?eé&r?ihf%tg?éo V\/%lsas%lffrae{églofllb?fSS m nut es
and then the tayeillbnyweemgpana Rwedhes-59PCeRE riades nivasd Meshed (st h 20

wat er (3x20 nL), dried over MgSH4, and concentrated to afford 16.5 g (97.3
% of an or aP@jt. & Bdurecyasdieasdodie 66 CRraad Wies! furlst bowd. diixmidmvbst | e

proguct. 18% oJ 4B BomABpeRL A0 s RHG dtdhontim MY (195 B) s haded MR

slowly over 30 minutes (strong exotherm was observed) keeping the temperature
below 40 °C. The liquid phase was separated by decantation; ethyl acetate (250

10 mL) and brine (50 mL) were added. The organic phase was separated and washed
with brine (2x50 mL) and water (1x50 mL). The organic layer was dried over
sodium sulfate and concentrated under reduced pressure to afford 51 g of a lightly
yellow colored oil (85% crude yield); GC area% = 88% title product, 6% starting
material.

15

5-(Tetrahydro-pyran-2-yloxy)-pent-2-en-1-ol

Example 14C) To a 500 mL Parr bottle, under a nitrogen atmosphere, was charged
20 the 5-(tetrahydro-pyran-2-yloxy)-pent-2-yn-1-ol product of Example 14B (402 g,
0.22 mol), Lindlar catalyst (2.0 g), ethanol (120 mL), hexane (120 mL), and 2,6-
lutidine (457 mg). Reaction mixture was purged five times each with nitrogen and
hydrogen gas. Parr bottle was pressurized with hydrogen to 5 psi and shaken until

98% of the theoretical hydrogen was consumed. Hydrogen was released from the

(S
h

vessel and the reaction was purged with nitrogen five times. Mixture was filtered
through a pad of Solka Floc and the catalyst was rinsed with ethanol (2x50 mL).

The filtrate and rinses were combined and concentrated under reduced pressure to



NVO 02/ 22562 PCTI1; S{u 1125673 -109- 2005
4- (5- Wdroxegq-,gen;t -2-enyl)-3-nethyl -4H[ 1, 2, 4] oxadi azol - 5- one Exanﬂl@ qéﬁi)
To a sol W7 oW the 3- net hyl - 4-[ 5- (t et rahydr o- pyr an- 2- yl oxy)R(Fensai/28673
enyl]-4H[ 1, 2, 4] oxadi - az-ol -5-one product of Exanple 14D (16 g, 0.06 nol)
in 5 nethanol (48 nlL) was added p-tol uenesul fonic acid (0.34 2.0 rnnol).
The mixture was stirred at room tenperatliBe for four hours. Sodium

bi carbonate (0.27 g, 3.0 mmol) was added and the m xture was concentrated
on a rotary evaporator. The residue was diluted with saturated NaHCO3 (20
mL) and the rgsiilynrge - ' o f 2%60 ).
Extracts were conbi neﬁmﬁymﬁﬁ&lﬁgw&tﬁ%hﬁs\éﬂr%(mf%@%%ﬁ%ﬁ (g}ﬁcl?%%a)fér
MySO4, and cdfdentrated to afford 8.4 g of the crude, orange colored oil
title product (area% GC= 80%. Me N-~ OLN -Ovs 0 15 Methanesul fonic
acid 5-(3-nethyl-5-o0xo0-[1, 2, 4] oxadi azol -4-yl ) -pent-3-enyl ester Exanple
14F) To a solution of the 4-(5-Hydrokg-pent-2-enyl)-3-nethyl-4H

[1, 2, 4] oxadi azol - 5-one product ofNEfanple 14E (8.27 g, 0.045 nol) in

nmet hyl ene 20 chloride (33 nL) wa®. amed triethylamne (5.0 g, 0.49 nol).
The m xture was cooled to -5 C an t hanesul fonyl chloride (5.5 g, 0.048
nmol ) was added at such rate as toOke ature below 8 C. The
cooling bath was renoved and the m xture was ed for 3 hours as it
warnmed up to roomtenperature. Water (15 n-L) added and the m xture
was stirred for 5 mnutes and then the |ayers were 25 separated. The
organi ¢ phase was washed with water (10 nL), dried over MgS™, and
concent r at ed 3 bleghyled-g5-{(egtatyadrd phr 0L H1RE)-pehit-0Ldy 1] TAB-[1 23] SLR1INAR-5-
dissolved in ethyl acetate (S nL) and kept at 5 C overni gﬁt. Precipitated
solids were €t ered off by suction and rinsed on the filter with m ni num
vol unme of ethyl acetate and ‘

Example 14D) To a solution of the 5-(tetrahydro-pyran-2-yloxy)-pent-2-en-1-ol

10 product of Example 14C (11.8 g, 0.063 mol) in toluene (42 mi.) was added)
triethylamine (6.4 g, 0.063 mol). The mixture was cooled to ~5 °C and
methanesulfonyl chioride (7.3 g, 0.63 mol) was added via syringe at such rate as to
keep the pot temperature below 10 °C. The mixture was allowed to warm to room
temperature and stirred for two hours. The mixture was filtered by suction and

15  rinsed on the filter with toluene (2x20 mL). The filtrate and washes were added to
a mixiure of the sodium salt of 3-methyl-1,2 4-oxadiazolin-5-one (8.6 g, 0.063 mol)
in DMF (10 mL). The mixture was stirred with a mechanical stirrer and heated at
45 °C for 5 hours. Water (40 mL) was added and the mixture was stirred for 5
munutes and then the layers were separated. The toluene layer was washed with

20  water (3x20 mL), dred over MgS0,, and concentrated to afford 16.5 g ($7.3%) of
an orange colored crude product (area% GC consisted of 71% title product, 18%

toluene, and 4% of an impurity).



then air-dried on the filter t
product. 1 5 MAR 2005 WD 02/ 22
7.

e afford 6.8 g (58%yield) of the titld& MAR 200%

2
(CDCl 3) é‘%"%"(dtt J=10. 9,

6.

J=

o]
562 -11 0 PCTIU SIl 1 f2;if,-3 "H NWR
5 1.5 Hz, 1H), 6 5.59 (dt tP,CTﬂlﬁ?l'G)’—’fSI',TTY.O,
1.5 Hz, 1H), 6 4.31 (t, J= Hz, 2H), 6 4.27 (dd, J=7.0, 1.5 Hz, 2H), 6
3.04(5, 3H, 6 2.67 (q, 7 Hz, 2H), 6228(5 3H) 513C(CDC13) 6
159.0, 156.3, 129.9, 125.1, 68.4, 38.9, 4#%2 27.5 10.2. IR (cm') 1758,
1605, 1342,1320,1170. Anal. Calcd. for COH 4N205S: C, 41.211; H, 5.38; N,
10. 65. Found: C, 41.15; H,£ 5.41; N, 10. 51 10 4-

(5- Dodo- pent - Z(medr&yfﬁhmlenﬁl‘#i ilnezmgl Qﬁ(ﬂla(ﬁﬁz%'ﬂ% ﬁf&arrpl e 1409 To a
solution of the nethariesul fonic acid (3- 5- oxo-

[ 1, 2, 4] oxadi azol - 4-yl ) -pent - 3-enyl ester product of Exanpl e 14F (20.0
0.076 nmol) in acet %i%émo rri was added sodjumiodide (17.15 g, 0.114

mol ). The mi kfam® h@ataesa !anrtEﬁf Pusehiric- Leagetgzth"ﬁlf%ayrﬁw fréowdmegtf’-

Ext ernal heat | £ erature
over ni ght . Fﬂgyms[rl a@g%\c}é 5%6? ﬁ;‘%:ﬁgg\gﬁl l‘?ﬂllgégéﬁ ter.
The fil traie anrcthanabESSMIE Kas aahsaqﬁmlmﬁs@ﬂm@wmm ated mansl) tmﬁe

het er ogeneous residue was extracted with ethyl acet af e (120 m_) The
organi ¢ | ayer MysErsaahedrad at Foomh tesrpergorenfoy fout 5ogmqGedius bisabanito ). 5t

sodi um t hi osul fabe

concent r at ed ahdermr(]gﬁuce d edj gﬁb%n}”f‘)mbefW%%dc?nﬁ?tiaqﬁp?@%@y%yél‘%ﬁmﬁtprt he
title oil prodeedsidudSeak :ﬁluMﬁRv@Og’fcuﬂéQd%}?@Q%OZnLﬂ-ﬂiﬂd tNB resulting mixture

was extracted with ethyl acetate (2x60 mL). Extracts were combined and washed

3
6.
6

10 with water (2x25 mL), dried over MgSQO,, and concentrated to afford 8.4 g of the

crude, orange colored oil title product (area% GC= 80%).

Me
N=(
O N

15  Methanesulfonic acid 3-(3-methyl-5-oxe-[1,2,4]Joxadiazol-4-yl)-pent-3-enyl

ester

Example 14F) To a solution of the 4-(5-Hydroxy-pent-2-enyl)-3-methyl-4H-
(1,2.4}oxadiazol-5-one product of Example 14E (8.27 g, 0.045 mol) in methylene
20 chlonde (33 ml.) was added triethylamine (5.0 g, 0.49 mol). The mixture was
cooled to -5 °C and methanesulfonyl chloride (5.5 g, 0.048 mol) was added at such
rate as to keep the temperature below 8 °C. The cooling bath was removed and the
mixture was stirred for 3 hours as it warmed up to room temperature, Water (15
mL) was added and the mixture was stirred for 5 minutes and then the layers were
25  separated. The organic phase was washed with water (10 mL), dried over MgSQ,,
and concentrated to give a light amber colored residue. The residue was dissolved
in ethyl acetate (8 mL) and kept at 5 °C overnight. Precipitated solids were filtered
off by suction and rinsed on the filter with minimum volume of ethyl acetate and

then air-dned on the filter to afford 6.8 g (58% yield) of the title product.



/ \CO, Me PCT USIII128673 2-[(3,4-Di chl or o- benzyl i dene) - ami no] - proplioMAR 2005
acid neth ester 5 Exanple 14H) To a nechanically stirred slurry of

L- al ani n@y% FP2 ester hydrochloride (200.0 1.43 nol) in seavhyliese:s
chloride (2.1 L) under a nitrogen atnosphere was added triethyl am ne

(199.7 m., 1.43 nol) over 12 mn (during the addition solids partially

di ssolved and then reprecipitated). Aftedld0 mn, 3, 4-

di chl orobenzal dehyde (227.5 g, 1.30 nol) and nagnesium sul fate (173.0 g,
1.43 10 nol) were added (tenperature increased 6 'C over 30 mn). After

2.5 h, the mxture was filtered. The filtrate was washed with water (1 x

1 L) and brine (1 x 500 nL), dried over sodiumsulfate, filtered and

mcegj& ig )edeIg 1\421%11{% Gﬁ@%&a 783@14%20@' g >0i7 5 5}%& (Iglgra?%?t(da}l%éo'é '}'Wll(qfoo

4.17 (t, IH) Hg 11, §4,3131)J= 6131532(}3 63[—:!)7 (ddiad7.0, G g g, Ty, acloﬂdglgﬁ;m
C. 50.79: 4,26, O 27.26; N 38 Found ¢ 50.37 H
26.87: N, 5. 3%3 7 e I=I N2y By 2 38

Rac- 2- Am 3o- 23 a zoI | ) - hept - 5-enoi c
aci d net hyI ?Eé%)ﬁ%igéég% @? ’225“)1&\@% g)é 83 28673

Exanpl e 141) mS(QEﬂp‘ql 1558 A 608! lg4hqr3f)gf11t7@e product of Exarrpl e 14G (114.2 q,
0.39 nol) and e product of Exanple 14H (151.5 g, 0.58 nol) in

di met hyl f or mehpal deal¢d. far CYHUNG@sS 10, trldieH, A38pBHhess. Famdeookpdsim, -8 C.
Li t hi um i odi 0.58 nol) was then added in 3 equal portions over
o mo LB

0
0 T

4-(5-Iodo-pent-2-enyl)-3-methyl-4H-[1,2 4]oxadiazol-5-one

Example 14G) To a solution of the methanesulfonic acid 5-(3-methyl-5-0xo-

15 [1,2,4]oxadiazol-4-yl)-pent-3-enyl ester product of Example 14F (20.0 g, 0.076
mol} in acetone (160 ml) was added sodium iodide (17.15 g,0.114 mol). The
mixture was heated to reflux and was stirred for 3 hours. External heating was
stopped and the mixture was held at room temperature overnight. Solids were
removed by filtration and rinsed on the filter. The filtrate and washes were

20  combined and concentrated and the heterogeneous residue was extracted with ethyl
acetate (120 mL). The organic layer was washed with water (60 mL), 15% aqueous
solution of sodium thiosulfate (60 mL) and water (60 mL); dried over MgS0O, and
concentrated under reduced pressure to afford 22.1 g (98% yield) of the title oil

product.



5 The m xture was stirred for 20 nin at -7 C and then 15 MAR 2009
(tert-butylim Uo)-tri s(pyr- rolidino)phosphorane (194.0 ni, 0.62) S
added ov&P%EEHh (nmaxi num tenperature = -2.6 C). After POTHHI2%He
cooling bath was renoved and the solution was stirred at anbi ent
tenperature for 1h. The m xture was then poured into cold water (1.4 L)
and extracted with ethyl acetate (2 x 1.6 The conbined 10 organic

| ayers were washed with water (2 x 400 nL) and brine. The ethyl acetate

| ayer was treated with 1 N HCI (780 nmL) and stirred for 1 h. The aqueous

| ayer was separated and extracted with ethyk acetate (2 x 400 nilL) and
then neutralized wth sodium bicarbonate (110 g). The-, m xture was
extracted with ethyl acetate (1 x 500 ol e organic |ayer was dried
over sodiumsulfate, filtered, concentfated af®¥% then treated with

met hyl t-butyl ether to give a crys&ahline product: first crop 14.4 g;
second crop 6.6g (GC purity = 96.2 91. 9% respectively). The agueous
phase was saturated with sodi um chtoti de and extracted with ethyl acetate
(4 x 500 nL). The conbined organgC | agers were dried over sodium sulfate,
filtered, concentrated and then treated with nethyl t-butyl ether to give
a crystalline product: first crop 20 33.4 ¢g; second crop 10.8 g (GC purity
= 89.6 and 88, 82 especti vel Total. crude. vield 65.2 g, 62.4% Method
B. To a sol u?"l"&@tép 'Cts'ﬁ%mbl?%ﬁ%‘?erbeﬁ’aﬁlg SPECPIEC @sisl *f‘eb‘}ﬂg?'@% mol ) and

t he product of Exanple 14H (22.9 g, 0.088 nol) in dinethylformam de (207
m.) 25 under nitraq t nospher.e S. added cesi um carbonate (29.8 g,
0.092). THe %w&(ee‘g@ﬁs%%ﬁf?ﬁggﬂﬂaﬂﬁl Sl o TaABn KRN Sickd wi ¢ b

wat er (300 35, th ed; w . ) I
conbi ned et hmyl?y ace%oar?ég (I g@gfél'\i\%é?lgb]?&]g}siﬁgg&% ?ﬂﬁag%gﬁr(l%gggﬁéfgdu} ‘?enand
brine and t herimbsEatedanmdded tridthAenigel@29 Mo, 145 tred) dveh 12tnkie (@yel kener e

separated and the aqueous |ayer was extracted with ethyl 30 acetate (3 X
100 ni) and HioRednpaprely drralvatand rressemiinad ¢4 80 gyn, e

o AP el 80 oS AR PR e

10 mol) were added (temperature increased 6 °C over 30 min). After 2.5 h, the mixture

was filtered. The filtrate was washed with water (1 x 1 L) and brine (1 x 500 mL),
dred over sodium sulfate, filtered and concentrated to give 313.3 g, 92.4% vyield of

oil product.

15 'HNMR (400 MHz, CDCI3) § 8.25 (s, 1H), 7.91 (d, 1H), 7.58 (dd, 1H), 7.49 (4,
1H), 4.17 (¢, 1H), 3.76 (5, 3H), 1.53 (d, 3H). Anal. Calcd for C;Hy,CLLNO,: C,
50.79; H, 4.26; Cl, 27.26; N, 5.38. Found: C, 50.37; H, 4.10; Cl, 26.87; N, 5.38.

Me
N=(
O. _N

AT
O X CO,Me

Rac-2-Amino-2-methyl-7-(3-methyl-5-ox0-[1,2,4]oxadiazol-4- y1)-hept-3-enoic

acid methyl ester



saturated with sodiumchloride and extracted with ethyl acetate (3 x 100
m.). The_ conbi ned organic |ayers were dried over sodium sulfatg, fHl MAR €205
and conc¥t'Pat¥d to give a yellow solid, 11.9 g, 62.9% @CTaiR1Ly=396.6%
The crude product was recrystallized fromwarm nethyl t-butyl ether or
ethyl acetate. 3 1HI1 IR (400 MHz, CDCl13) 6 5.65 (m IH), 5.36 (m 1H),

4.23 (d, 2H), 3.73 (s, 3H), 2.43 (s, 3H-11218 (m 2H), 1.81 (rn, 1H),

1.69 (s, br, 2H), 1.66 (m 1H), (1.36, 3H 13C NMWR (400 Mg., CDCI3) 8
177.60, 159.01, 156.10,1 5.12, 121.82, 57.48, 10 52.29, 40.12, 39.00,

26. 62, 22.56,E:kn %llﬁfy_ Q1dbbd ¥ N’s‘glu%oﬁ;??l'ggffduct fExample G- (422 enoi ¢

Rac- 2- Am no- 2- net (3-nethyl - -oxo-| oxadi azo
15 aci d Exanyl.3 twD)anfihke proddetadf Rfangremabe134.3 £ 0.52686 id Ml ) was
di ssolved in 5 2 N HCl and heated to reflux under argon. After

.onmL : .
refluxi ng fordigethydormpmigadd 4 lpyndes nifrogen %tmOISplmntvasrpem!igWeSfGrt7l2 o
hours, an ali e d checked 20, by' H NN \ppr oxi mately 6%
of unreacted Lgtﬁgxrl'{l}{%gdéeggé)irlb*?%ﬁgﬂ?@dw%ﬁ %ﬁ@a&ﬁ{etdk}“t’ﬁéi“a_ PR ddupin-
(verifiedsby The-iMRlure The sagHe e 0RAL at_cm_°@6a%_dftﬁé§m{&@.bh[bn‘ﬁ%ﬁb’ﬁwsgﬂﬁ?"' ng
0.38g of a thick, amber oil. After purification via reverse phase
chr omat ogr aphiglidipelphespherang (1960 ml,iGzGd)ivess, addetoedet36i mednthxaagm 90. 2% of

[ d_as i.te, .non-deliquescent solids. 25 Anal. Calcd. for
tcha, t7:\|t Ioe 0. ?%Q‘“E,e,zw. okfs- ﬁ?teé.lgﬁ?mﬂigei%&gﬁbqﬂbwaﬁr@\f@@nﬁbe H 6.94;

N, 15.98 Massomfes waWkded 208nhi Y8 tgg{pg?aﬁﬁg for 1h. The mixture was then poured

into cold water (1.4 L) and extracted with ethyl acetate (2 x 1.0 L). The combined

10 organic layers were washed with water (2 x 400 mL) and brine. The ethyl acetate
layer was treated with 1 N HCI (780 mL) and stirred for 1 h. The aqueous layer was
separated and extracted with ethy! acetate (2 x 400 mL) and then neutralized with
sodinm bicarbonate (110 g). The mixture was extracted with ethyl acetate (1 x 500
mL). The organic layer was dred over sodium sulfate, filtered, concentrated and

15 then treated with methyl t-butyl ether to give a crystalline product: first crop 14.4 g;
second crop 6.6g (GC purity = 96.2 and 91.9%, respectively). The aﬁueous phase
was saturated with sodium chloride and extracted with ethyl acetate (4 x 500 mL).
The combined organic layers were dried over sodium sulfate, filtered, concentrated
and then treated with methyl t-butyl ether to give a crystalline product: first crop

20 334 g; second crop 10.8 g (GC purity = 89.6 and 88.8%, respectively. Total crude
yield 65.2 g, 62.4%.

Method B. To a solution of the product of Example 14G (20.7 g, 0.070 mol) and
the product of Example 14H (22.9 g, 0.088 mol) in dimethylformamide (207 mL)
25  under a nitrogen atmosphere was added cesium carbonate (29.8 g, 0.092). The
mixture was stirred at rt for 16 h and then diluted with water (300 mL) and
extracted with ethyl acetate (2 x 200 mL). The combined ethyl acetate layers were
washed with water (3 x 100 mL) and brine and then treated with 1 N HCl (184 mL).
After 1 h, the layers were separated and the aqueous layer was extracted with ethyl
30  acetate (3 x 100 mL) and then neutralized with sodium bicarbonate (15.5 g). The

mixture was extracted with ethyl acetate (1 x 150 mL). The aqueous layer was
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(25, 50- 2 n - met hyl - 7- ( 3- met hyl - 5- oxo-[ 1, 2, 4] oxadi azol - 4-y1) - HeﬁtMﬁR 205
enoi ¢ aci't ester Exanple 14K) The title conpound (&L7/8Y)2%AS

separ at ed fron1|ts R enantioner by preparative chiral chromatography
usi ng Novaprep 200 instrunent with steady state recycling option. The

mat eri al was di ssolved in absolute ethandl3at a 10 concentration of 40
ng/ M and | oaded on a 50x500 nmm prepacked Chiral Technol ogi es stainl ess
steel colum. The adsorbent was 20.t ChiraEPak AD. The nobile phase was
et hanol / tri et faylrardiwig Mﬂfrﬂcﬂlonﬁéﬁmﬁleﬁﬁc’i@t\%tt?% iéi‘:@m%@@z’s MoRGL). Fng: The
crude solution (25 mL) was | oaded on the col um very rains. A St eady
state recycl itgbinechaigguie laysss wszedlneswvmmzummlfﬂaﬁﬂmdewaid@naemﬂﬁﬁ/ ap.

15 The flnal roduct i.sol old oil which solidified on
Standing: " 2odBE S el sniot bod 58 D9e pontn o oot GG, | H

jszgrgf I(lj i ngq‘«jaZgH%)hzeé:fﬁ?’n (%lg.\tr%\ mejtllgﬁ)t‘i)ﬂéﬂz{;n@ St &M&ce% (fn' 830( iH) br,2 ]Z_ZD ’

(m1H), 1382 (ddd, IH J=13.6,11.3, 5.4 Hz), 1.67 (ddd, 1H J 13.6, 11.2,
5.5 Hz), 1.34 # %130 NNR 400 Mz, CD3OD) 6 178 49, 161.13, 158. 70,
135. 92, 123. 47 Ny 6400 Mz, (i’rD 110 368 (BQIEBJMnﬁaﬂ)ZQ ald A, 2334Ral .

Caled Tor SN 0, Ts3Bhath s bhiobles e i B G tha

3H)

C NMR (400 MHz, CDCl3) 6 177.60, 159.01, 156.10, 135.12, 121.82, 57.48,
10 52.29,40.12, 39.00, 26.62, 22.56, 10.41

Me
N=(
0. N

bl L/WHZ
°© = CO,H

Rac-Z-Amino-.?.-methyl-'?-(3-methyl-5-ox0-[1,2,4]0xadiazol-4-yl)-hept-S-enoic
15 acid

Example 14]) The produ.ct of Exa;flple 14]J (0.269g, 1 mmol) was dissolved in
5mlL 2 N HCI and heated to reflux under argon. After refluxing for 6 hrs followed
by stirring at room temperature for 72 hours, an aliquot was removed and checked
20 by 'HNMR. Approximately 6% of unreacted starting ester remained along with the
desired product (verified by LC-MS). The aqueous portion was removed in vacuo,
leaving 0.38g of a thick, amber oil. After purification via reverse phase
chromatography, followed by lyophilization, one obtained 0.23 g, 90.2% of the title
compound as white, non-deliquescent solids.
25
Anal. Caled. for C H,;N,0,.0.77H,0: C, 49.09; H, 6.94; N, 15.61. Found: C, 48.71;
H, 6.94; N, 15.98
Mass spec: M+1 = 256.



.HCI' NH2. HCF Me vMel CO2Me MAR 2005
(2S, SZ) - -@cgtﬁnidovianino-2-anino-2-nethy|-hept-5-enoic acid negﬁbl

ester, 9d?ﬁﬁ%loride hydrate 5 Exanple 14L) To a sol utiporokotizers
product of Exanple 14K (114.5 g, 0.425 nol) in methanol (2.4 L) was added
the solid dibenzoyl-L-tartaric acid (152.5 0.425 nol) and 88%formc acid
(147 L, 3.42S nol) at anbient tenperaturld4-A slurry of Lindlar catalyst,
5 W % pal | adi um on cal ci um car bonat e poi soned with | ead acetate 10 (37.9
g), in methanol (200 nlL) was prepared under nitrogen. The sol ution of
starting material was then added at anbient tenperature to the Iight grey
catalyst slurry followed by a nethanol rinse (200 rnL). The het erogeneous
reaction m xture was heated at 45 or 1 1/2 hours. Steady gas evol ution
was observed starting at about 48=¢, which indicated the ongoing
reaction. The m xture was cool edd\n 15 ic$ﬁ$ater bath and then filtered
t hrough a plug of Supercell HyFlo.liThg yell ow 2sol uti on was concentr at ed
in vacuo to give a viscous oil, whPch i hv@d and partitioned
between 2 N aqueous HCl (2 L) and ethyl acédate 6@.8 L). Layers were
separated and the aqueous | ayer was washed once with ethyl acetate (0.8
L). Solvent and volatiles were renpved in vacuo at el evated tenperatures
(=70 O). 20235&)ihAarinpd-akthykodekethds-osel, 2 MoradiazbRE- ?Lﬁébt@-t hout
further purificatiqn or., characterization. LCGM [MH -' = g 8. Exanpl e
14) The cPud&"ﬁFﬁHﬁgP“HPy%%%ﬂble 14L (170 g) was dissolved in 2 N aqueous
HCl (1 L). The resulting orange solution was refluxed overnight before it
25 was allowed to cool back to anbient tenperature. The reaction mxture
was concent rExtaeapled 48D0The fd8cahpoiril (807 UFEwaRbathel R dIsR SRlMLLR Was
passed through a solid phase extraction cartridge (25 g of C18 silica) to
remove col or CARICRAEREE chin! fiRratEsaphy using/NHRGER PO/ iUSOINas with steady

state recycling option. The material was dissolved in absolute ethanol at a
10 concentration of 40 mg/ml and loaded on a 50x500 mm prepacked Chiral
Technologies stainless steel column. The adsorbent was 20w ChiralPak AD. The
mobile phase was ethanol/triethylamine 100/0.1; the flow rate equaled 1235 ml per
min. The crude solution (23 mL) was loaded on the column every 12 mins. A
steady state recycling technique was used. Solvent was removed using a rotovap.
15 The final product was isolated as gold oil which solidified on standing; 399.0 g

(96.4% recovery).

*H (400 M¥z, CD;0D) § 5.68 (dtt, 1H, J,pmic=10.7 Hz), 5.43 (dtt, 1L, Foteinie=10.7
Hz), 4.82 (s, br, 2H), 4.28 (d, 2H, J=5.5 Hz), 3.73 (s, 3H), 2.27 (s, 3H), 2.26 (m,
20 1H), 2.14 (m,1H), 1.82(ddd, 1H, J=13.6,11.3, 5.4 Hz), 1.67 (ddd, 1H, J=13.6, 11.2,
5.5 Hz), 1.34 (s, 3H)
"C NMR (400 MHz, CD;0D) 5 178.49, 161.13, 158.70, 135.92, 123.47, 58.55,
5277, 41.38, 39.96, 26.23, 23.47, 10.23
Anal. Caled for C1oH1oN304: C, 53.52; H, 7.11; N, 15.60. Found: C 52.35: H, 7.20:
25 N, 15.60.



-116 inpurities. Solvent was renoved in vacuo (= 70 C) to give 2081@ MAR 2005
crude prog)u L, AS yel l ow sh gum The crude gum (31.3 g) was taken up in

wat er (2\3‘ HL Sdnd the material was |oaded onto a pr et r edf@éd' Sredsc€xchange
col um packed with the acidic resin Dowex 5 50WK4-400 (about 600 g). The
resin was first washed with water (1 L), then with dilute agqueous HCl (1 L
of 10/90 v/v conc. HCO/water). The produ&ld-was eluted off the resin with

hi gher ion strength aqueous HO (1.5 L of 20/90 v/v to 25/75 v/v conc.

HCl /wat er). The aqueous solvent was renoved in vacuo (= 70 C), and the
gummy residue was taken up in 4 wa % aqueous trifluoroacetic acid (100

M.). The 10 aqueous sol vent was renowed in vacuo (= 70 C), and the

procedure was repeated once m)F'&‘ resid then dried under high
vacuumto give 32.2 g of gum as gtrlfluorfoa?c Ic acid salt. Crude
(2S, SZ) - 7- aceti m dovl am no- 2- am no- -Mezenoi ¢ acid,

ditrifluoroace-tic acid salt hydrate (32. 2'\6‘3 vvas purified by

rever se- phase 15 preparative chronmat ography. The crude was di ssolved in
0. 1% aqueous TFA (50 m ) and | oaded onto a 2-inch ID x 1 neter stainless
steel col um (%)%e%ba Agethmidogboriberd-ahBidpadthyl- W8, 5-bhoic tacidlmé fh{ @ ter,The

product was el.ut W rate of 120 ml1lmn with a step gradient from
0.1% aqueous%f?ﬁﬁlfgﬁf@y T3t scetonitrile/water/ TFA. The |oading ratio
was 36:1 s/wsilica to sanple. Solvent 20 was renoved in vacuo, and the
material was converted into the HO salt by repeated rinses with dilute
aqueous HCl &xdmpde ¥éh) Toenmhaion ofithe acdact dEAangplend®r (1highy, OvacusB gave

. 27.4 g of the tltlﬁﬂgh%grochlc?c{lde hydrate as eIIovvl sh gum LG M5 [ MHH] +
= 214. 16 Da S5TFlARRRZADhyWasydde %Jéi dl%qq)zoyli gartary aepB(153H) g, 420 (s

5512 Al 4 S AT iRl 54547
1226, 134. 3Lirdat caralysT3s 1% lf»lahamnmedn Aladm cetoghe p‘o@sroné‘aW%%E@é’cetat@ 2HC1
I-\I 2 1; 2 60716: %3672§ ibex‘j rxg‘gha%% (7%'0 nﬂ%)zngpregarch L?l)nt?ejl-' mtlfc?olé?ld Thce: SOIBLI?IOIO‘IBOf norrE
starting material was then added at ambient temperatuze to the light grey catalyst
slurry followed by a methanol rinse (200 mL). The heterogeneous reaction mixture
was heated at 45 °C for 1 %2 hours. Steady gas evolution was observed starting at
about 40 °C, which indicated the ongoing reaction. The mixture was cooled in an
15 1ce/water bath and then filtered through a plug of Supercell HyFlo. The yellow
solution was concentrated #r vacuo to give a viscous oil, which was dissolved and
partitioned between 2 N aqueous HCI (2 L) and ethyl acetate (0.8 L). Layers were
separated and the aqueous layer was washed once with ethyl acetate (0.8 L).
Solvent and volatiles were removed in vacuo at elevated temperatures (= 70 °C).
20 The intermediate product was used in next the step without further punification or

characterization. LC-MS [M+H]" = 228.

Example 14) The crude product of Example 14L (170 g) was dissolved in 2 N

aqueous HC] (1 L). The resulting orange solution was refluxed overnight before it
25 was allowed to cool back to ambient temperature. The reaction mixture was

concentrated to about 1/3 of its volume, and the acidic solution was passed through

a sohd phase extraction cartridge (25 g of C18 silica) to remove color and other



1 5 MAR 2005 WD 112/22562 PCT/L' S01/28673 -117 Exanple 15 . HC Hj SI!\MARI 7009
Me . HCI ':'{ 6%5%5%% 2-am no- 2-met hyl - 7-[ (1-i m noet hyl ) am no] - 5- hept'en0| C

aci d, ih)dF6tRfori de The R-enantioner isolated duri ng t heCERparaerbn
described in Exanple 14K (1.138, 10 4.2 znnol) was dissolved in 11 nL 25%
aqueous acetic acid and heated to 60 C. Zinc dust (1108) was then added in
4 equal portions at 30-nminute intervals. -Mer heati ng for a total of 3
hours, an aliquot was renoved and checked by LG MS, which indicated only

a trace of unreacted starting material remaining, along with desired

roduct. The frsbrities. BoEefORhe@nicied POMABRIDRY IS wivE L0k & Ed ad,Shid; PPed
5)5 I n vacuo, Iegvi ng 2.31 g of a slushy Wniq?e so?ll d” The %et h{/‘?&égjstﬁer was
hydrol ysed wi$ helfiwigk @ummot HCl to the title compound. After purification

by reverse phas chr gmat ogr.aphy fol | owed by |yophilization, 031g of the
t?/t l e corrpognd a heacrﬁﬁ‘égg?g{*’Z‘SIQS&V%@]@BB’P&H‘r’i‘é‘&?r (560 EHaland tzgf materipbwas

Found: G, 46, 50+ oy eyt agecqlmipoadh e Bt atitleresn o
Exanpl e 1651 50WAR-20050M0x 6 §2F62 restil&as first washed with water (1 L), then with
dilute aqueous HCI (1 L of 10/90 v/v conc. HCl/water). The product was eluted off
the resin with higher ion strength aqueous HCI (1.5 L of 20/90 v/v to 25/75 v/v
conc. HCVwater). The aqueous solvent was removed in vacuo (=70 °C), and the
gummy residue was taken up in 4 vol% aqueous trifluoroacetic acid (100 mL). The
10 aqueous solvent was removed in vacuo (= 70 °C), and the procedure was repeated
once more. The residue was then dried under high vacuum to give 32.2 g of gum as
the trifluoroacetic acid salt.

Crude (28,5Z)-7-acetimidoylamino-2-amino-2-methyl-hept-3-enoic acid,
ditrifluoroace-tic acid salt hydrate (32.2 g) was purified by reverse-phase
preparative chromatography. The crude was dissolved in 0.1% aqueous TFA (50
ml) and loaded onto a 2-inch ID x | meter stainless steel column packed with
adsorbent (BHK polar W/S, 50 g, 1.16 kg). The product was eluted at a flow rate of
120 mI/min with a step gradient from 0.1% aqueous TFA to 25/75/0.1
acetonitrile/water/TFA. The loading ratio was 36:1 w/w silica to sample. Solvent
20  was removed in vacuo, and the material was converted into the HCI salt by rebeated

rinses with dilute aqueous HCI and solvent removals in vacuo. Drying under high

vacuum gave 27.4 g of the title dihydrochloride hydrate as yellowish gum.

LC-MS [M+H]" =214.16 Da

25 'HNMR (D0, 8): 1.48 (s, 3H), 1.8-1.9 (AB, 2H), 2.10 (s, 3H), 2.01/2.12 (AB, 2H),
3.78 (d, 2H), rotamere 3.87 (d, 2H), 5.6/5.5 (dt, 2H, 11 Hz)
C NMR (D,0) §: 18.7, 21.5, 21.6,364,39.1,59.8, 122.6, 134.3, 164.5, 173.7
Elemental Anal. Calcd. for C;oHoN;0,- 2.2HCl- 2 H,0: C, 36.21; H, 8.33; N,
12.67; C123.51. Found: C, 36.03; H, 7.72; N, 12.67; Cl, 23.60.



NI H.HCI  MeN CCO2H H Me NH2 . HCl PCT/ US| - 1128673 15 MAR 2005
(2R/'S, 3E) - 2-am no- 2- net hyl - 7-[ (1-i m noet hyl ) am no) - 5- hept enoi ¢ aci d,

di hydr ocHi% P45 Exanpl e 16A) A sanpl e of PCT/USOI/28673

(E/ Z)-5-t-butyl di met hyl sil yl oxy-2-penten-1-0ol was prepared from

5, 5-di hydro- 2-pyrone (Al drich) by the nethod of Harold, Mhr and 10 Tani m
Hel vetica Chinaica Acta 66,2, 1983 744-7%47- M NN/ Si / O Exanple 16B)
To a solution of the product of Exanple 16A (17.7gm 81.8mmol) 15 in THE
(230m), at 0 C was added Et3N (12.4gm 122. 7mrol ), followed by

met hanesul fonyl chloride (11.25 gin, 98.2mvol), so that AT< +10C (-.30

m nutes). The reaction mxture was stirred for an additional |hour at O

C. A 25nL aliquot of saturated KHCOBEwasiplehEh added fol | owed by 25ni DI
HZO. The | ayers were separated, and the organic was washed with 25nL 5%
citric acid solution followed 20 by 25nL brine- The organic |ayer was then
dried over MgSM4, filtered and thegs concentrated in vacuo to yield 23.3gm

(79.1mmol) of a yellow oil. "HNVR imdicated the nesylated al cohol in a
2:1 ratio (E:2). This oil was di'd¥ in Dl\/ﬁe (225m) and to this

sol uti on was added the sodi um salt J -nmet hylE-1, 2, 4- oxadi azol i n-5-one
(17.7gm 118.6mmol) and the m xture was I by 48hr. The 25 mi xture

was then concentrated and partitioned bet weld! E[A and water. The organic
| ayer was separated and then washed with brine, Chnd dried over MySO4. The
WD 02/ 22562 -119 1 5 MAR 2005 PCT/USU | 28673

(2R,5Z)-2-amino-2-methyl-7-[(1-iminoethyl)amino]-5-heptenoic acid,

dihvdrochloride

The R-enantiomer isolated during the separation described in Example 14K (1.13g,
10 4.2 mmol) was dissolved in 11 mL 25% aqueous acetic acid and heated to 60 °C.
Zime dust (1.10g) was then added in 4 equal portions at 30-minute intervals. After
heating for a total of 3 hours, an aliquot was removed and checked by LC-MS,
which indicated only a trace of unreacted starting material remaining, along with
desired product. The mixture was cooled to room temperature, filtered and stripped
15 invacuo, leaving 2.31 g of a slushy white solid. The methyl ester was hydrolysed
with dilute hot HCI to the title compound. After purification by reverse phase
chromatography followed by lyophilization, 0.31g of the title compound as a glassy

solid was obtained.

20 Anal Caled. for C,H,N,0,.1.22 HCL.1.15 H0: C, 46.13; H, 8.15; N, 15.09; Cl,
15.53. '
Found: C, 46.38; H, 8.51; N, 15.13; Ci, 15.80
Mass spec: M+1 =214

25 Example 16



suspension was filtered and concentrated in vacuo to yield 23gm of1 glq.w; %05
al kyl ated product (2:1, E Z, by UNW). This material was purified” by

col umm c‘ﬁBd’ﬁﬁf*‘(ﬁéraphy (5% | PA: Heptane) to yield 3 gram puperdesitsecs title
E isomer by 1IHNW R 5 N N OH Me Exanple 16C) To a solution of the
product of Exanple 16B (3gm in THE (6nmL), was added gl acial acetic acid
(6m.) and 5rnL KO The reaction was stirrkib-10 at room tenperature for 5hr
bef ore being concentrated in vacuo to yield 225g of the desired materi al
as indicated by "IINVR The crude m xture was then carried on wthout
purification. M N M C2M O P MpH C1 Cl1 15 Exanple 16D) To a -10 C
solution of irnidazole (1.498 n, 21.96 rr/m)l) and%O i phenyl phosphi ne
(3.84 g, 14.65 mol ), in CH2O ,M§25NTL a dodine (3.71 g, 14.65
mol ). To this nixture was added, dfbpwi se, mdsmhutimn of Exanple 16C
(2.25 g, 12.2 mol) in CH C12. This mxture was then stirred at room 20
tenperature for 5hr. The crude m xture was poured onto a 5 X 10 cm bed of

silica, and ougt .\was t it h. 20% EA: Hexapes. The organics were
then concent F%\?’g, E?o“ %/%%“ﬁ%éﬁ?gi[&'q"&?ﬁﬂﬂ’ Wﬁ?ﬁ?/’g.epﬁnﬁﬁ 1 odi de
(2.46gm 18. dtwydpbohlweidet hen di ssolved in DVF (30 nL) and cooled to -10

C. To this. solution was added the product of Exanple 14H (4.8 g, 18.36
mol ), f ol owed by 1 5 MAR 2005 WD 021225&2 PCT? U SCI 11286 73

\/
HOWO’ |7<

Example 16A) A sample of (E/Z)-5-t-butyldimethylsilyloxy-2-penten-1-ol was
prepared from 5,5-dihydro-2-pyrone (Aldrich) by the method of Harold, Mohr and
10 Tamm Helvetica Chimica Acta 66,2, 1983 744-754.

Example 16B) To a solution of the product of Example 16A (17.7gm, 81.8mmol)
15 in THF (230mL), at 0 °C was added Et;N (12.4gm, 122.7mmol), followed by
methanesulfonyl chloride (11.25 gm, 98.2mmol), so that AT< +10°C (~30 minutes).
The reaction mixture was stirred for an additional 1hour at 0 °C. A 25mL aliquot of
sawrated KHCO, was then added followed by 25mL DI H,O. The layers were
separated, and the organic was washed with 25mlL 5% citric acid solution followed
20 by 25mL brine. The organic layer was then dried over MgSO,, filtered and then
concentrated in vacuo to yield 23.3gm (79.1mmol) of a yellow oil. "HNMR
indicated the mesylated alcohol in a 2:1 ratio (E:Z). This oil was dissolved in DMFE
(225mL) and to this solution was added the sodium salt of 3-methyl-1,2,4-
oxadiazolin-5-one (17.7gm, 118.6mmol) and the mixture was stirred for 48hr. The
25  mixture was then concentrated and partitioned between EA and water. The organic

layer was separated and then washed with brine, and dried over MgSO,. The



-120 the iodo conmpound (3.6gm 12.2mmol). The BTTP (6.1gm 19.5 rm?IE? MARS 2005
then added dropw se. After stirring for 18hr from-10 C to room

t enper at YP'¥ ¥ Heé reaction nmixture was transferred to a sBPHNEYGIY™F unnel
and diluted with 120 nL of EA. The organic |ayer was washed with 80mL of
KO, dried over MgSH4, filtered 5 and CIV to yield 4. Ig of product. "H FPv
indicated that this was the desired compbBlind that was used in the
subsequent reaction. Me NN Me CO2Me 04 NH9 U Exanpl e 16E) The product of
Exanple 16D (4.1 g) was dissolved in I5m of 10 EA. To this was added 50
nL of IN HO samstnbidn wisXilierad Mcontdntiafd iatvab @OIB iQaRSERAL Rk 4. Shrs.
The reaction was transferred to seperatory funnel” and the acidic |ayer
was separ at edikytited pragant ©:1, EyBrbywENMRS hEtiswhaterid Svaslpukifie 16l cahghn t he

conbi ned aquequs | ayer justed pHto - 7.5 with KHCO3. The free
base was is ”é‘i’)‘oé?P&\)ég?% ﬁ‘ogﬁ HOG59 Hsidr &rafy RHES dG5LEEA UHG M ISeReheY hyl ene
chloride. 15:'fRpgprwas dried over MySO4, filtered, and CIV to yield 3.2 g.
The residue was purified via reverse phase HPLC to obtained 1 g of pure
desired E5title conmpound. "HNMR (CDCI}) S 1.33 (s, 3H), 1.6-1.7 (m 1H),
1.75-1.85 (m 1H), 1.95-2.2 (m 2H), 2.25 (s, 3H), 3.7 (s, 3H), 4.12 (d,
2H, J = 6Hz), 5.45-5.55 (m 1H), 5.65-5.75 20 (m IH NH M~N M CO2Me H

NH2 Exanpl e 16F) To a reaction tuly ng of the product of
Exanple 25 16E in 10 nL nethanol ..\Te this sol ution was charged 360 ng of
Li ndl ar catal yst (200 nol %9 and 309 of formc acid. The tube was seal ed

and heated to 60 C for 18hrs. The reaction was allowed to cool and
filtered through celite. To the

Example 16C) To a solution of the product of Example 16B (3gm) in THF

(émlL), was added glacial acetic acid (6mL) and 5mL H,O. The reaction was stirred
10 at room temperature for Shr before being concentrated in vacuo to yield 2.25g of the

desired material as indicated by 'HNMR. The crude mixture was then carried on

without purification.

/Mke M

e
’d = COzMe
I\{ N

o— N H

O

Cl
Cl

15
Example 16D) To a-10 °C solution of imidazole (1.49gm, 21.96 mmol) and
trphenyl phosphine (3.84 g, 14.65 mmol), in CH,C), (25 mL) was added lodine
(3.71 g, 14.65 mmol). To this mixture was added, dropwise, a solution of Example
16C (2.25 g, 12.2 mmol) in CH,Cl,. This mixture was then stirred at room

20 temperature for Shr. The crude mixture was poured onto a 5 X 10 cm bed of silica,
and the product was eluted with 20% EA:Hexanes. The organics were then
concentrated to yield 3.6gm oily iodo derivative. Lithium Iodide (2.46gm,
18.36mrnol) was thea dissolved in DMF (30 mL.) and cooled to ~10 °C. To this
solution was added the product of Example 14H (4.8 g, 18.36 mmol), followed by



15 MAR 2005 WD 02/22162 PCT/USn 1!!11673 -121 filtrate was added 2] KLMAR 2005
I N HC anﬂ’()%'z/\fntﬁq yield 150 ng of the title product. 'HNNIR indicates
desired conveérsion to amdine. This material was carried i RETUShERNEXT
reaction without purification. 5 "HNWR (D,O 6 1.5 (s, 3H), 1.55-2.05 (m
3H), 2.1-2.2 (m 1H), 2.15 (s, 3H), 3.7 (s, 3H), 3.9(d, 2H J = 6Hz),
5.55-5.65 (m 11-f, 5.70-5.80 (m 1H). ExE#ple 16) The product of Exanple
16F (100mg) was dissolved in 10 nL 2N HO and reluxed for 24hrs. ' HNMR of
al i quot indicated conplete hydrolysis. 10 Therefore, CIV to yield 90 ng of

crude anino a@ﬁwioda’hbﬁlpﬁaﬁ@(si.m,waﬁzrﬂh%j);m%%%@éﬁﬁgﬁ gw%jﬁgv'z?? hnt ©

give 78ng pure desired title E_l soner.
1.90-2. 15 (m adied drppwise Adeer SuigringHpr 18hrTbrk 510 3o roodn Rbddradld, tht = 6Hz)

5.55-5.65 (m 1|—?.0 5“70-5-80@%‘&5 1 15 El emental analysis (for desired
cont ai ni ng 2. SHBIOHE Y wes mff"fﬁg‘)d?;aS@&réqunne@@dz@mte(dwumyomaﬂ,
H% cal c.) 7. 3%A( Fanard e 3 d). 13. 48, 02/ 22562
Y 8ch)enp D B ke Bver N Sy ool b B0 ed Sy e ntsred -
BocHNCI  C6F5 @&HST 1Sy CPOCPkbdectCHIENIMEN it Brdd@hatthis AR tholeBlGH2CH2CI

compound that was used in the subsequent reaction.

Me
Me

NJ\N/\MCOQMe
o—&o NHa

Example 16E) The product of Example 16D (4.1 g) was dissolved in 15mL of

10 EA. To this was added 50 mL of 1N HCI and the mixture was stirred at room
temperature for 4.5hrs. The reaction was transferred to seperatory funnel and the
acidic layer was separated. The organic layer was washed with 15mL 1N HCI and
the combined aqueous layers were adjusted pH to ~ 7.5 with KHCO,. The free base
was isolated by washing aqueous layer 3 times with 50mL of methylene chloride.

15  This was dried over MgSO,, filtered, and CIV to yield 3.2 g. The residue was

purified via reverse phase HPLC to obtained 1 g of pure desired E title compound.

'HNMR (CDCL,) § 1.33 (s, 3H), 1.6-1.7 (m, 1H), 1.75-1.85 (m, 1K), 1.95-2.2 (m,
2H), 2.25 (s, 3H), 3.7 (s, 3H), 4.12 (d, 2H, J = 6Hz), 5.45-5.55 (m, 1H), 5.65-5.75

20 (m, 1H)
NH M
e
MEJL”/\M/002M9
NH>

Example 16F) To a reaction tube was added 130mg of the product of Example
25 16E in 10 mL methanol. To this solution was charged 360 mg of Lindlar catalyst
(200 mol%) and 300 uL of formic acid. The tube was sealed and heated to 60 °C

for 18hrs. The reaction was allowed to cool and filtered through celite. To the



(c) Boc20 (d) methyl N-(diphenylnethylene)-L-alaninate 10 (e) HCA 1 & MAR 2005
et hyl aceti m date hydrochloride (g) HCl 15 ExMple NH NHz CO2H 2HC1

(2R S) - 2¥EMHG33- et hyi - 7- ((I -i mi noet hyi ) amino] - 5- hept ynBf & Uge12673 20

di hydrochl ori de WD 02/ 22562 -123 Exanple IS 1 5 MAR 2005 PCT/t. SHH I!

(,73 2HC 5

(2S, 5E) - 2- ami no- 2- et hyl - 6- f | uor o- 7- [ ( X- i-HInoet hyl ) ani no] - S- hepf enoi ¢ aci d,

di hydrochl ori de Exanple 19 HN Me 10 2HCI

(25, SE) - 2- am no- 2- net hoxynet hyl - 6- zI uoro-7-[ (1-i ni i noet hyl ) am no] - 5-

hept enoi ¢ acifiliradivisdidasd b @ill, g1 HEDRART® 3QidhiCh0 mQof the title product.
(28, 5E) - 2-ami no- 2-f | uoronmet hyl - 6-fl uoro-7-[ (1I-irninoethyl)am ROJ- 5- hepf eno
ic HNMR indicates desired conversion to amidine. This material was carried into the

next reaction without purification.

5 'HNMR (D,0) 8 1.5 (s, 3H), 1.85-2.05 (m, 3H), 2.1-2.2 (m, 1H), 2.15 (s, 3H), 3.7
(s, 3H), 3.9(d, 2H, J = 6Hz), 5.35-5.65 (m, 1H), 5.70-5.80 (m, 1H).

Example 16) The product of Example 16F (100mg) was dissolved in 10 mL 2N
HCI and reluxed for 24hrs. "HNMR of aliquot indicated complete hydrolysis.
10 Therefore, CIV to yield 90 mg of crude amino acid. This material was purified on

reversed phase HPLC to give 7Smg pure desired title E isomer.

'HNMR (D,0) 8 1.5 (s, 3H), 1.90-2.15 (m, 3H), 2.18-2.29 (m, 1H), 2.22 (s, 3H),
3.95(d, 2H, J = 6Hz), 5.55-5.65 (m, 1H), 53.70-5.80 (m, 1H)
15  Elemental analysis (for desired containing 2.3mof HCI and 0.5mol H20); C%(calc.)

39.23, (found) 39.21, H%(calc.) 7.34 (found) 7.51, N%({calc.) 13.73 (found) 13.48.




acid, dihydrochloride Exanple 21 1 5 MAR 2005 WD n2/22S(2 -124 HN 5 _PCT/ U
Sn 1/28673 ] 15 MAR 2005
(2S, 5E) - XAP3% 2, 5- di met hyl - 6-f | uor o- 7- [ (1- i ni noet hyl ) aniPaatluseheptenoi ¢
acid, dihydrochloride F M@ 2HC1 NH2 Me -CO2H Exanple 22 2HCI 10
(2S,5Z)-2-am no-5-fluoronet hyl -2-nmet hyl -6-fluoro-7-[(1-im noethyl)am no]-5

- heptenoic acid, dihydrochloride Exanpl€223 HN 15 NH2 lute )==( V/ ~CO2H
(2S, 5E) - 2-am no- 2, 6-di met hyl -5-f1 uoro-7-[ (1- i mnoethy |)am noj
-5-heptenoic acid, dihydrochloride M F 2HCL 20 WO 112/22562 -125

Scheme 13
y, e /_—:——x/C] R /——:——\/CI
HoN ab  CHHN ¢ BocHN
CgHs
)’ CeHs
. _ Me_N Me_ NH,.HCI
d BocHn® 7 COOCH; e guypnNT ~ '\COOCH3 ‘
NH.HCI Me_ NH,.HCH NH.HCI Me_ NHo.HCI
Me N T COOCH;, g Me/LN — COOH
H H
5
(a) Li/INH;
(b) BrCH,CH,Cl
{¢) Boc,O
(d) methyl N-(diphenylmethylene)-I -alaninate
10 (e)HCI
(f) ethylacetimidate hydrochioride
(g) HCI
15 Example 17
/[Ti NH,
Me N ~ ; COsH
H Me 2

2HCI
(ZR/S}-Z-amino-Z-mel':hyi-’i-[(I-imim)ethyl)amino]—S-heptynoic acid,
20  dihydrochloride



Eam 1l p e 24 HN NH2 M (-1 "C2H FH2C F e 1 5 MAR 2005 PCT,‘LSISMAR 2005

i1l/2, 4673“§ )22

(2S, S2) % fl uoronet hyl - 2-net hyl -5-fl uoro-7-[(1.-1 BCT/USH1/28673

i noet hyl ) am no] 5- heptenoic acid, dihvdrochloride Exanple 25 10 M 2HC1
(2S,52)-2-am no-2-ethy 1-7-[(1-i m noet hyl ) am no] - 5- hept enoi ¢ aci d,

di hydrochl ori de 15 Exanple 26 HN NH2 Me <I@&RH Owe >N 2HCI 20

(ZS, SZ) - 2- am no- 2- net hoxynet hyl -7-[ (i -i mi noethyl )an>tino]- S-1ieptenoic
acid, dihydrochloride WD (J2/22562 -126 5 10

Example 18

HN

>_

LY
LI
M

CO.H
Me
2HCI

5 (2S,SE)-Z-amino-Z-ethyl-ﬁ-fluoro-7-[(1—iminoethy[)amino]-S-heptenoic acid,

dihydrochloride
Example 19
HN
NH
H s 2
\ K _:
Me WCOQH
10 F OMe
2ZHCI

(25,3F )-Z-amino-Z-methoxymethyl-ﬁ-ﬂuoro-?-[(l-iminoethyl)amino]-s-

heptenoic acid, dihydrochloride

15
Example 20

2HCI
20 18,5£)-2-amino-2-fluoromethyl-6-fluoro-7-{(1 -iminoethyl)amino]-3-heptenoic

acid, dihydrochloride

Example 21



15 Exanple 27 1 5 MAR 2005 PCT/t SO /2R(73 2HC1 15 MAR 2005
(2S,52)-2-am no-2-fluoromet hyl -7-[(1-i m noet hyl ) ani i nol - 5- hept enoi ¢ aci d,
di hydr och¥8/'#d&%Exanpl e 28 2HC1 PCT/USH /28673
(2S, SZ) - 2- am no- 2, 5-di et hyl - 7-[ ( 1-i nxi noet hyl ) anvi nol - 5- hept enoi ¢ aci d,
di hydrochl ori de Exanple 29 HN NH2 Me \==:r -/ ~CO2H CH2F 2HC1 20
(25, 5E) - 2-ami no-5-fluoreneth,, 1-2-:ret hylZ4-[ (1-i m noet hyl ) ai ni no] - 5- hept e
noi ¢ acid, dihydrochloride Exanple 30 1 5 MAR 2005 WD 02/ 22S62
PCT/USII1/2; 4673 -127 HN NH2 Me >=-_ ----/ -CO2H Me 2HC1
(28,52)-2-anino-2,6-dinethyl-?hm(l-irninoethyl)anhﬂo]-S-heptenoic acid,

2

di hydrochl ori de >\ H
Me _——\>==ﬁ//\\v/7\‘cogH
Me

F Me
2HCI
(28,5E )-2-amin0-2,5-dimethyl-6-ﬂu0r0-7-[(l-iminoethyl)amino]-s -heptenoic
acid, dihydrochloride
5
Example 22
N NH,
LN B
Me _——\>==ﬁ//\\E;7\\COZH
F CH.F ¢
2HCI

10 (28,52)-2-amino-S-ﬂuoromethyl-Z-methyl-ﬁ-ﬂuoro-'!-[(l-iminoethyl)amino]~5-

heptenoic acid, dihydrochloride

Example 23

15 Me F
2HCI

(28,5E )-2-amin0-2,6~dimethyl-S-fluoro-’r’-{(l-iminoethyl)aminﬁ]-S-heptenoic
acid, dihydrochloride

20



Me Exanple 31 HN NH2 Me r =-~ " / 1CO2H FH2C 2HCI 10 1 005
(2S, 5E) - 2- am no- 6-fl uoronet hyl - 2-nmet hyl - 7-[ (1-i ni i noet hyl ) am no] - 5- éewgn%
ic acidWYaHydPbchl oride Exanple 32 NH NH2 15 MV N CO2H pdvies 2HGko 73

(2S) - 2- anuno- 2-rnet hyl - 7-[ (1-i mi noet hyl ) am no] - 5- hept ynoi ¢ aci d,

di hydrochl ori de 20 Novel Internedi ates Novel internediates useful in

synt hesi zi ng conpounds of the present i+4egntion include:

4-1(2E)-5-[[ (1, 1-di net hyl et hyl ) di met hyl si | yl ] oxyl - 2-fl uor o- 2- pentenyl ]-3-m
ethyl- 25 1,), 4-oxadi azol -5(4H)-one; 1 5 MAR 2005 WD 02/725(2 -128 Me

4-[(2E) - 2-11 -B-ydr oxy- 2- pentenyl ] - 3-neth
yl-1, 2, 4- oxadE%rﬁ éf;%l—b -one; Me N dye

L NH,
§—N :
Me W_‘CO H
\ Ma 2

FH,C F
2ZHCI
5 (25,SZ)-Z-amino-G-ﬂuoromethyl-.?,-methyl-S-ﬂuoro-'/‘-[(l-iminoethyl)amino]-s-

heptenoic acid, dihydrochloride

Example 25
HN
NH
H =2
\ & :

Me __—\\:zz//ﬁ\\/z\\oog4

10 Ve

2HCI

25 ,SZ)-2-amin0-2-eth:.'1-7-[(1-iminoethyl}amino]-S-heptenoic acid,

dihydrochloride

Example 26

HN H NH,
§__N H

OMe
2HCI
20 ZS,SZ)-Z-amino-I‘:—methoxymethyl-7-[(1-iminoethyi)amjno]-S-heptenoic acid,

dihydrochloride



O‘l OF
-5-i odo- 2- pent enyl ] - 3- net hyl - 1, 2, 4- oxadi azol - 5( 4H) IdnMAR 2005

fl
OF VO 13132503 PCTIUSH1/28673
, 6R) - 3-[ (3E) - 4-f | uor o- 5- ( 3- et hyl - 5- oxo- 1, 2, 4- oxadi azol - 4(5H) -yl ) - 3-
tenyl ] -3, 6-di hydr o- 3- net hyl - 6- (1- net hyl et hyl ) - 5- phenyl - 21- 1- 1, 4- oxazi n-
ne;, OPh . 1N nno ~i M F" PCTIUZL1 /2k6 73 0
(2E)-5-[(3S, 6R) - 3, 6-di hydr o- 3- et hyl - 6- (1- net hyl et hyl ) - 2- oxo- 5- phenyl -
H 10 1, 4-oxazin-3-yl]-2-fluoro-2-pentenyl]ethanimdan- ii de; 15 Ph
( SE) - 2- am no- 6-f | uor o- 2- met hyl - 7- ( 3- net hyl - 5- oxo- 1, 2, 4- oxadi azol - 4(5H) -yl)
-5- heptenoic acid, nethyl ester; O
(2S, 5E) - 2- am BRadpfd 1or o- 2- net hyl - 7- (3- met hyl - 5- ox. o- 1, 2, 4- oxadi azol - 4(5H)
-yl)- 5-heptenoic acid, nethyl ester; 1 5 MAR 2905 CVO 02122562

5 Qu
2

F N -
[(25) -2

0
4-T(
Me
(3S
pe
2

N-

n
-0
[

PCTI USOE11; 28673 -129 NH2 Me ,." L 1eOCH3
HN " NH,
LN :
Me x—/\i\cozH
F
3 2ZHC1

(25,5Z)-2-amino-2-fluorometh yl-7-[{l-iminoethyl)amino]-s-heptenoic acid,

dihydrochloride
Example 28
10
HN y NH,
LN :
Me WCOEH
Me Me
2HC1
(ZS,SZ)-Z—amino-Z,S-dimethyl-7-[(1-imir10ethyl)amino]-S-heptenoic acid,
dihydrochloride
15
Example 29
HN H [;IH:!
N :
Me WC%H
CHoF V1@
2HCI

20 (28,3E)- -2-amino-3-flupromethyl-2-methyl-7-{(1- -iminoethyl)amino}-5-heptenoic

acid, dihydrochloride

Example 30



0 15 MAR 2005
(2S,5E)-2-am no-6-fluoro-7-[[ (I E)-1-(hydroxyi m no)ethyl]am no] - 2-net hyl - 5-
hept enoi WCHEB{2@%2F NH2 OH O M Me 5 PCT/USOI/28673

(2S, 5E) - 2-am no-6--fluoro-7-[(1-iininoethyl)am no]-2-nethyl -5-heptenoic

acid, nmethyl ester; OCH3 O

(2R, 5E) - 2-am no- 6-f | uor o- 2- net hyl - 7- ( 3- me2hyl - 5- oxo- 1, 2, 4- oxadi azol - 4( 5H) -

yl) 10 5-heptenoic acid, nethyl ester; ONH2 Me .-~ ,OCH3 Me O

(2R, 5E) - 2-am no- 6-fl uoro-7-[ (1-i m noet hyl ) am no] - 2- net hyl - 5- hept enoi ¢

acid, ethyl ester; OCH3 15

(5E) - 2-am no-6-fluoro-7-(3-neth I-a-oxo-1,2,4-oxéﬁﬁazol-4(5FD-yI)-5-hepten

oic acid, methyl ester; 15 bl 02/.22: 562 -130 OCH3
Me — 1 ~cOy
2

Mg
2HCI

(25,5Z)-2-amino-2,6-dimethyl-7-[(1-iminoethyl)amino]-3-heptenoic acid,

dihydrochloride
5
Example 31
HN o [;]H 0
I ‘ R
Me” WCOZH
FH,C Me

2HCI
10 (28,3F)-2-amino-6-fluoromethyl-2-methyl-7-[(1-iminoethyl)amino]-5-heptenoic
acid, dihydrochloride

Example 32

/{[jli e ~—— NH\2
Me N : CO.H
H Me

2HCI
(25)-2-amino-2-methyl-7-[(1-iminoethyl}amino]-3-heptynoic acid,

dihydrochloride

20  Novel Intermediates

Novel intermediates useful in synthesizing compounds of the present

mvention include:

4-[(2E)-5-f[(1,1-dimethylethyl)dimethylsilylJox y]-2-fluoro-2-pentenyl]-3-methyl-
25 1,2 4-oxadiazol-5(4H})-one;



PCT/t."SI11.28673 0 (5E)-2-[ [(1Z)-(4-chl orophenyl)nethylidene] 1 Ef MAR 2005
am no] - 6-fluoro-7-(3-nethyl-5-ox o- 1,2, 4-oxadi azol -4(5H)-yl)- 5-heptenoic
aci d, net‘ﬁ?l”z’e’?c(’ér; oa NH O PCT/USOL/IRGTS
(5E) - 2-am no-6-fluoro-7-[(i-im noethyl)am no]-2-nmnethyl -5-heptenoi c acid,
met hyl ester; C 5
(5E) - 2-am no- 6-f | uor o- 2- net hyl - 7- ( 3- met hyj»g5- oxo- 1, 2, 4- oxadi azol - 4(5H) -yl )
-5- heptenoic acid, nmethyl ester; 10 15 0 O Met hyl
(5E)-7-[(tert-butoxycarbonyl)amno]-2-{ [(12)-(2, 4-
di chl orophenyl ) et hyl i dene] am no }+h-fl uoro-2-nethyl hept-5-enoate; C
(5E) - 2, 7-di am no- 5-f | uor o- 2- net hyl -5-"hept enoi ¢ acid, methyl ester,
di hydrochl oride; ? 5 MAR 2005 BO [ 22562 PCT/ US;@%L/ 28673 -131 NCI. H2N
~~vVv -CO M Pale F — O\SE
(5E) - 2-am no-5-fluoro-7-[(I-irni %:et hyg) am no] -2-\net hyl - 5- hept enoi ¢ aci d,
met hyl ester, nonohydrochl ori de;

4-[(2E)-2-fluoro-5-hydroxy-2-pentenyl]-3-meth yl-1,2 4-oxadiazol-3(4H)-one;

Me
N
0 F
4-[(2E)—2-ﬂuoro—5-iodo-?,—pentcnyi]-3—rnethyl— 1,2 4-oxadiazol-5(4H)-one;
Me

e
OYNM [
O F
(3S,6R)—3—[(SEl)-4—ﬂuoro—5-(S—methyl—S-oxo— 1,2,4-oxadiazol-4(5H)-yl)-3-
pentenyl]-3,6-dihydro-3-methyl-6-(1-meth ylethy)-3-phenyl-2H-1,4-0xazin-2-one:

” ;
N?,\f N'//U\
Me M \Hﬁ')
F a
]

N—[(2E)~§ -{(35,6R)-3,6-dihydro-3-methyl-6-( 1-methylethyl)-2-ox0-5-phenyl-2H-
10 I,4—0xaz1n~3—yl]—2-ﬂuoro-Z-pcntcnyI]etl'lanimidanﬁde;

P
HN H "
IOl
Me IS ‘NO

0

(SE)-2—arn1'n0—6-ﬂuoro—2—methj;l—7—(3-methyI—S-oxo- [,2,4-oxadiazol-4(5 H)-yl)-5-
heptenoic acid, methyl ester;

O
0
N'\\/‘./
N
7/ NH,
Me N OCH3
F Me
i5 . O
(ZS,5E)-2-amino—G—ﬂuoro-?.—methyl—?-(B-methyl~5-0xo—1 .2,4-oxadiazol-4(5 H)-yl)-
S-heptenoic acid, methyl ester:;



NH NH2. HOI MEAN CO2Me F 5 (5Z)-2- ] 15 MAR 2005
[ (1E)- (2, 4-di chl or ophenyl ) net hyl i dene] anzino] -7-[[ (1, 1-

di met hyl ¥HB&J®Rar bonyl ] a i no] - 5- f | uor o- 2- net hyl - 5- hept enBf &lati'#67ret hyl
ester; F M HI ~C2M f Boo d d 10

(52) -2, 7-di am no- 5-fl uoro- 2- nmet hyl - 5- hept enoi ¢ aci d, nethyl ester,

di hydrochl oride; HCI. H2N CO2Me NH2. HCHII%BZ) - 2-am no-5-fluoro-7-[(1-im

i noet hyl ) am no] - 2- net hyl - 5- heptenoi ¢ acid, nmethyl ester, dihydrochloride;

NH. HCl CO2Me 15 NH2. HCI 20 1 5 MAR 2005 WD 02/22562 PCT/U SII 1/2,4673

-132- 0
0
g
Y j\/\ NHz
Me AN }kﬂ,OCHS

o

(ilS ,JE)-2-amino-6-fluoro-7-[[(1E)-1-(hydroxyimino)ethylJamino]-2-methyl-3-
heptenoic acid;
HO-N

H
b NH,
Me F]\\/WOH
Me

O

wh

(25,5E)-2-amino-6-fluoro-7-[(1-iminoethyl)amino]-2-methyl-5-heptenoic acid,
methyl ester;
HiN

H
YN NH,
Me FMOCH:%
Me

O

(2R,5E)-2-amino-6-fluoro-2-methyl-7-(3-methyl-5-ox0-1,2,4-oxadiazol-4(SH)-yl)-
10 5-heptenoic acid, methyl ester;

o
o
j/ NH,

Me A A _OCH,
M

- @y

0]
(2R,5E)-2-amino-6-fluoro-7-{{ I -iminoethyl)amino}-2-methyl-5-heptenoic acid,

ethyl ester;

15

(5E)-2-amino-6-fluoro-7-(3-methyl-5-0xo-1,2,4-0xadiazol-4(5S H)-y1}-5-heptenoic
acid, methyl ester;



4-[(22)-5- hydroxy-2-pen tenyl]-3-nmethyl -1, 2, 4- oxadi azol -5 (4H) - onej SSMAR 2005
15 M N O.' =N, ( O
(32)-5-( 3\9%'%}#§f%;5 0x0-1, 2, 4- oxadi azol - 4(5H) -yl ) - 3- pen t engdT/esierssracetic
acid, trifluoro-; M N=< ON _ Off O
4-1(22)-5-[ (2R 4S) - 3-benzoyl - 2- (1, 1-di net hyl et hyl ) - 4- et hyl - 5- oxo- -
oxazol i dinyl]-2-pentenyi]-3-nethyl-1, 2, 4-30adi azol -5(411)-one; Me O
3- Met hyl - 4-[5- (tetrahydro-pyran-2-yl oxy)-pent-2-enyl 3 -4H |
1, 2, 4] oxadi azol - 5- one; 4-(5- Hydroxy-pent-2-enyl)-3-net hyl-4H |
1,2, 4] oxadi azol - 5-one; Me f~ OyN 1/00H Met hanesul fonic acid
5-(3-net hyl - 5-oxo0-[ 1, 2, 4] oxadi az@%-yl )-pent-3-enyl ester; 1 5 MAR 2005
WO 02122562 f CII"Stll1?23t~"3 WYN
NH,

Me F 2 OCHa,

O

(5E)—2-[[(_12)~(4—ch]orophenyl)methylidene]amino]-6-ﬂuoro-7-(3—methyl-5~oxo-
1,2 ,4-oxadiazol-4(5 H)-yl)- 5-heptenoic acid, methyl ester;

o)
0
N, B §
7‘/N N/ Ci
Me F:L§/ﬁ\v,Ljr00H3

O

5 (3£)-2-amino-6-fluoro-2-methyl-7-(3 -methyl-5-oxo0-1 .2,4-oxadiazol-4(5 BN-y1)-53-
heptenoic acid, methyl ester; |
0O
O
Y Me, NH,
Me £ S OCH3
]
(SE)—E-arnino-ﬁ—ﬂuoro-?-[(1-iminoethyl)amino}—2-me.thyl-5—heptenoic acid, methyl
ester;
H
HN N
Y Me NH2
Me E = OCH;,
10 O :
Methyl (SE)—T-[(tert-butoxycarbonyl)amino]-2-{ [(1Z)-(2,4-
s dichlorophenyl)methylidenejamino }-3-fluoro-2-methylhept-5-enoate;
2

CO,Me Cl
HN — N==( Ol
| Me
Boc F H

(SE)-2,7~diarnino—5—ﬂuoro—Z—methyl-S-hcptenoic acid, methyl ester,
dihydrochloride;



0Y N OO Vis 4- (5 | odo- pent - 2- er|y|) 3-nmethyl-4H[ | ,2,4] ox adi 15 MAR 2005
azol - 5- ane; N OyNL™ 0O \ ~~f
Rac- 2- Arﬁ‘ﬂ(?"i"\%t hyl - 7- ( 3- et hyl - 5 oxo-[ 1, 2, 4] oxadi azol - F4'YSHERE35- enoi ¢
acid nethyl ester; Me ~ f OY NMe NH2 O 10 M CO2Me Y NH2 O CO2Me 15
(2S,52)-7-Acetim doyI am no- 2- am no- 2- net hyl - kept - 5- enoi ¢ aci d net hyl
ester, dihydrochloride hydrate; .HCI H -H; ,N Me
Rac- 2- An. i no- 2- net hyl - 7- ( 3- met hyl - 5- oxo- [
1, 2, 4] oxadi azol -4-yl)-hept-5-enoic acid; Me OyN

NH, . HCI

HCH . H2N = COQMQ
e e

(5E)-2-amino-5-fluoro-7-[(1-iminoethylyaminoe]-2-methyl-5-heptenoic acid, methyl
ester, monohydrochloride;
NH NH,.HCI

Aww—-cowe
e
F

Ve H

(5Z)-2-[[(1E)-(2 4-dichlorophenyl}methylidene]amine]-7-[[(1,1-
dimethylethoxy)carbonylJamino]-5-fluoro-2-methyl-3-heptenoic acid, methyl ester;
F

_ Me
HIE] COgN[E
Boc
Cl
]
|
Cl

10 (5Z)-2,7-diamino-5-fluoro-2-methyl-3-heptenoic acid, methyl ester,
dihydrochloride;

Me
HCl . HoN = COoMe

NH, . HCI

(5Z)-2-amino-5-fluoro-7-[(1-iminoethyl)amino]-2-methyl-5-heptenoic acid, methyl
ester, dihydrochloride;
NH . HCI

S Me
Me H COEME

15 NHg . HCH



Me NH2 O\ CO2H (28 5Z) - 2- Am no- 2- et hyl - 7- ( 3- et hyl - 5- oxo- [ 1 P"AR 72005
1, 2,4] oxadi azol -4-yl)-hept-5-enoic acid nethyl ester; NH2. HC 4 Ve

5 AR 2008485620562 - 134 PCT/ USB 1128673 PCT/USHI/28673
(2S,52)-2-am no-7-[[ (I E)-1- (hydroxyi m no) et hyl ] am no] - 2- net hyl - 5- hept enoi ¢
acid; NOH Me NHNH2 5 CR2H 4-[(2E)-5-]

[ (1, 1-di et hyl et hyl ) di met hyl sil yl] oxy] 2~lﬁéntenyl ]-3-nmethyl-1,2,4- ox

adi azol -5 (4H)-one; M NN/ OSI° 0OO1

4-[ ( 2E) - 5- hydr oxy- 2- pentenyl] 3-net hyl -2, 4- oxadl azol -5(4H)-one; Me N-N/

a1 0,0 (S0htrh Skl b dpeiph! 19&991“?%' HBIDY 5 AR e

am noj - 2- net hyl
e

o.M OH
\[( _E/\/
O
(3Z)-5-(3-methyl-5-oxo-1,2,4-oxadiazol-4(SH)-yl)-3- -pentenyl ester, acetic acid,
trifluoro-;

Me

=X

f

OTNMOTf
5 O

4-{(22)-5-[(2R,45)-3-benzoyl-2-(1,1-dimethylethyl)-4-methyl-5-0x0-4-
oxazolidinyl]-2-pentenyl]-3-methyl-1,2,4-oxadiazol-3(4£)-one;

O 7 \
O’q _N—%
N 3
Dy
M

e O

10
3-Methyl-4-[5-(tetrahydro-pyran-2-yloxy)-pent-2-enyl]-4H-
[1,2,4]oxadiazol-5-one;
Me

0 SN 0.0
©

4-(5-Hydroxy-pent-2-enyl)-3-methyl-4H-[1,2,4)oxadiazol-5-one;
Me

N
OTN
15 0 \K/\/DH

Methanesulfonic acid 5-(3-methyl-5-oxo0-[1,2,4Joxadiazol-4-yl)-pent-3-enyl

ester;



oxo- 1,2, 4-oxadi azol -4(5H) -yl )-5-heptenoic acid, methyl ester; M INgkMAR 2005
Me CO2Me 'Ch”ugge 15Ca C o _

( SE) - 2- afih&Y 2 et hyl - 7- (3- met hyl - 5- oxo- 1, 2, 4- oxadi azol - 4PEHUSPFSES hept en
oic acid, nethyl ester; and M N~k N M CO2Me O J\\O NH2 20 Met hyl
(5E) - 2- am no- 7- (et hani m doyl ar ni no) - 2- net hyl hept - 5-enoate. 1 5 MAR 2005 WD
U2/ 225(2 -135 NH MeN H Bi ol ogi cal Data -53{30, Me NH2 PCT/ Li Sul /28673 Sone

or all of the follow ng assays are used to denonstrate the nitric oxide
synt hase inhibitory activity of the invention's conpounds as wel| as
denonstrate the useful pharmacol ogical groperties. Citrulline Assay for
Nitric Oxide Svnthase 10 Nitric oxidey&%nthase (NOS) activity can be

nmeasured by nonitoring the oer

4-(5-lodo-pent-2-enyl}-3-methyl-4H-[1,2,4loxadiazol-3-one;
Me

!
E; \L§/”\¢/'

5 Rac-2-Amino-2-methyl-7-(3-methyl-S-ox0-[1,2,4]oxadiazol-4-y1)-hept-3-enoic acid methyl ester;
Me
N=(
O_ _N
e Me NH,
O x
CO-Me

Rac-2-Amino-2-methyl-7-(3-methyl-5-ox0-[1,2,4]ox adiazol-4-yl)-hept-5-enoic
acid;
Me
N=(
O N .
\llr Me NH2
10 0 = COLH

(ZS,52)—2—Amin0-2»mcthyl-7-(S-methyl-S—oxo—[1,2,4]oxadiazo!-4—yl)—hcpt—5—cn0ic acid methyl
ester;

Nie

N~

O._N
Y
O 2 f
M COgM&
15 (25,52)-7-Acetimidoylamino-2-amino-2-methyl-hept-3-enoic acid methy!
ester, dihydrochloride hydrate;
HCI
HN ll:l’
*T/ NH, . HCI
Me &y

Mo COQME



conversion of L-[2,3-3H -arginine to L-[2,3-3H -citrulline (Bredt 1dndAR 2005
Snyder, P@q},’,n%}@tl. Acad. Sci. U S A, 87, 682-685, 1990 and More et al,
J. Med. m, 739, 669-672, 1996). Human induci bl e NOS ( hPNOS)01/BeTaN
endot helial constitutive NOS (hecNOS) and human neuronal constitutive NOS
(hncNOS) are each cloned 15 from RNA, extracted from human tissue. The

cDNA for human inducible NOS (hiNOS) is-1&blated froma XcDNA library

made from RNA extracted froma colon sanple froma patient with

ul cerative colitis. The cDNA for human endothelial constitutive NOS

(hecNOS) is igokaped NAH-J AP I 0 xtracted from
hunan unbi | i C§| vg?n afg?]lgg]t’]ra]{e[ i al g:@ﬁ?iﬁ%@‘fﬁ%ﬁl O%m%t%:"%@teﬁﬂchunnn
neuronal const¢ituti ve NOS (hncNOS) is isolated froma XcDNA |ibrary nmade
from RNA extracted from human cerebel |l um obtai ned from a cadaver. The
reconbi nant enzynes are expressed in Sf9 insect cells using a bacul ovirus
vector (Rodi et al, in The Biol ogméﬂj Nitric %hde, Pt. 4. Enzynol ogy,

Bi ochem stry and | munol oav; Moncada, Feel eséh, M, Busse, R, Higgs,
E., Eds.; Portland Press 25 Ltdpe Rdan, 1 “TPBo 7-450). Enzyne
activity is isolated fromsoluble ceHl \exyradds and partially purified by
DEAE- Sephar ose chromat ography. To neasure NOS activity, 10 L of enzyne is
added to 40 .tL of 50 mM Tris (pH 7.6) in the presence or absence of test
conpounds and the reaction initiated by the addition of WD (1 /22562 -136
1 5 MAR 2005 PCT/ti SO 1/28673 50 L of a reaction m xture contai ning 50nM
This (pH 7. 6) 4-[@5)-5aKj{ Ml -dhawth PR thyS)E 8 s Db R -2 B .0>gM Cadl 2,
20 uM FAD, 108xddMzol-starpbordr ogi op)'?%ri n, ?10. 3Aill'%rr)1(\/ly] M%%ﬁmﬂdﬁ%ts{%ﬁl-"é’?g: ni ne
containing 0.9 Cl of L-[2,3-3H] -§0i nine. The final concentration of
L-arginine in the assay is 30 F.t 5 For hecN%/or hncNOS, cal nodulin is
included at a final concentrati o Of” 2647 ! | ow ng i ncubation at
37C for 15 mnutes, the reactionij':{\term nat ed by ddition of 400 L of a
suspension (1 part resin, 3 parts bigfer) of Dowex 50W X-8 cation
exchange Iroesi n (sodiumform in a stop buffer containing 10 nM EGTA, 100

4-[(2E)-5-hydroxy-2-pentenyl]-3-methyl-2,4-0x adiazol-5(4H)-one;
Y
NG NWOH

\
O-QO

(5E)-2-[[(1E)-(3,4-dichlorophenylymethylidene]amino]-2-meth yl-7-(3-methyl-5-
oxo-1,2,4-oxadiazol-4(5H)-yl)-5-heptenoic acid, methyl ester;

Me
N M _COMe
o-& Na H
o)
Cl
15 Cl

(5E)—2—amjno-2~methyl-7—(3-mcthy1-5-oxo-1,2,4—oxadiazol-4(5H)—yI)-S—heptenoic
acid, methyl ester; and

Me
Me

NJ\NMCOQME
0~ NH,

O
20 Methyl (SE)-2-amino-7-(ethanimidoylamino)-2-methylhept-35-enoate,



mM HEPES, pH 5.5 and 1 nM L-citrulline. After mxing the resin is hl§ $§ARd7005
to 10 settle and L-[2,3-3H -Citrulline formation is determ ned by counting
al i quot sY 8" EA¥? supernatant with a liquid scintillation BEUNSBIISOTC50

val ues can be determined by testing each conpound at several
concentrations. Results are reported in Jable | as the IC50 val ues of
conpounds for hi NOS, hecNOS and hncNCS. LE I 15 Exanple ICs, M
Nunmber hi NOS hecNOS hncNOS 1 0.4 37 7.6 356352584 40.575213 140. 73112
1512119301480 J In Vivo Assay Rats can be treated with an intraperitoneal
injection of 1-12.5 ng/kg of endotoxin (LPS) to induce system c
expression of inducible nitric oxhge synthase, resulting in markedly

el evated plasma nitrite/nitrate | gvels. Conpg@einds are 20 adm ni stered
orally 0.5-1 hours prior to LP$adnimi rOR-4aBl asma nitrite/nitrate
| evel s are determined 5 hours folloWi ng LPS adpj nistration. The results
can be used to show that the administration of tthe nitric oxide synthase
inhibitors decreases the rise in plasnma nitrite/nitrate levels, a reliable

i ndi cator of \VO n2/22S62 -137 1 5 MAR 2005
Bioloeical Data :

Some or all of the following assays are used to demonstrate the nitric oxide
synthase inhibitory activity of the invention’s compounds as well as demonstrate the

useful pharmacological properties.

Cirrulline Assay for Nitrc Oxide Synthase

10 Nitric oxide synthase (NOS) activity can be measured by monitoring the
conversion of L—[2,3—3H]-arginine, to L-[2,3-"H]-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). Haman inducible NOS (hiNOS), human endothelial constitutive
NOS (hecNOS} and human neuronal constitutive NOS (hncINOS) are each cloned

15 from RNA extracted from human tissue. The cDNA for humanr inducible NOS
{(hiNOS) is isolated from a2 AcDNA library made from RNA extracted from a colon
sample from a patient with ulcerative colitis. The cDNA for human endothelial
constitutive NOS (hecNOS) is isolated from a AcDNA library made from RNA
extracted from human umbilical vein endothelial cells (HUVEC) and the cDNA for

20 human neuronal constitutive NOS (hneNOS) is isolated from a AcDNA 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
(Rodi et al, in The Biology of Nitric Oxide, Pt. 4. Enzvmology. Biochemistry and
Immunology: Moncada, S., Feelisch, M., Busse, R., Higgs, E., Eds.; Portland Press

25 Ltd.: London, 1995; pp 447-450). Enzyme activity is isolated from soluble cell
extracts and partially puritied by DEAE-Sepharose chromatography. To measure
NOS activity, 10 ¢L of enzyme 1s added to 40 uL of 50 mM Tris (pH 7.6) in the

presence or absence of test compounds and the reaction initiated by the addition of



PCT/UQ | 128673 the production of nitric oxide induced by endotoxin EPE,R 2005
val ues (r@élﬁl,/ggvtor inhibition of the LPS-induced increase in pl ash® MA
nitrite/nitrate tevels are shown in Table I1. 5 TABLE || EDBQSS/bxis

Exanpl es determ ned in endotoxin-treated rats All conpounds adm ni stered
orally unless otherw se noted. 10.4 40.3 140.3 Raw Cell N trite Assay 10

RAW 264. 7 cells can be plated to confl uent3df-on a 96-well tissue culture

pl ate grown overnight (17h) in the presence of LPS to induce NOS. A row of
3-6 wells can be left untreated and serve as controls for subtraction of
nonspeci fic ba S [ v.e ch |l and the
cell's washed twﬁggé%&?%tl Kreb){%gncggﬁgﬂﬂgggs gsﬂ@&b{w% me/ml Bevipe 2

ng/ M gl ucosescrTimealvahirs 24y @M BTIHaW @Migggllz(,)goiﬂg_qu ligpcppat ed with 50 L

of buffer containing L-arginine (30 juM +1- inhibitors for Ih. The assay
can be i niti ate&@hysrobimptrirmg OtimeMpNATEH and80 GM L gnirtdhRahb of oL cl b
Production of nitrite by intracellular iNOS will be linear wth tine. To
t ernmi nat e theLgeiQ‘ﬁ]a%ng%%fayThetﬁh@ﬂlpbmeetr@lﬁorceﬂ Larginine hethel 868ds 60 jie and

the nitrite-c Ray buf f repoved. and anal yzed for nitrite using a

pr evi ousl y ZOP(%{J%C?JIS ed l?rrcubgfr)%scégﬁ? "g‘é’t‘ém‘?ﬁl‘ﬁ%ﬁi%ﬁﬂF’é‘rCOrli‘F?ﬁ“F%f@ﬂ(Of A40p[00M sko

et al, Anal ytaNlFollRhashamisitoh ar334c dilrslfinu QR  TRN. RACL L a0e,
“BREGSIe

expl ant assay Bone pieces are rinsed twice w €CC0"S

Buf f ered Sal i il ofdwBRE § saspdnsing 1 part keshy Bhase bufelyodiDdived daglhes

Medi um (G bco and | aced into_a petri dish with phenol red free
M ni mum Essen%ﬁlg%l ef%qm”&%f?%&om“(@%ﬁmwpc%@r Fomieiningsl b EAYTOA SIoE |
explants of app SpEPI 8HY5 33042 WL L@itéﬁ@irpez./gggrq%ifinlgst%e resin is allowed to
10 settle and L-[2,3-H]-Citrulline formation is determined by counting aliquots of the
supematant with a liquid scintillation counter. ICsq values can be determined by

testing each compound at several concentrations. Results are reported in Table I as

the ICs, values of compounds for hiNOS, hecNOS and hncNOS.

TABLE 1
Example 1Cs0 [1M)
Number hiNOS hecNOS hneNOS
1 0.4 37 7.6
3 56 352 584
4 0.57 52 13
14 0.7 31 12
15 121 1930 1480

15
In Vivo Assay

Rats can be treated with an intraperitoneal injection of 1-12.5 mg/kg of
endotoxin (LPS) to induce systcﬁn'c expression of inducible nitric oxide syn'thase,
resulting in markedly elevated plasma nitrite/nitrate levels. Compounds are

20 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 synthase

inhibitors decreases the rise in plasma nitrite/nitrate levels, a reliable indicator of



15 M,R2005 PCT/USO | /28673 weight and one or two explants per, if%#

are placed into either 96 or 48 well culture plates with 200-500 1t3 M R 2005
cul ture WOdR2Her well. The culture nedia was either a cHSTAE128673

nodi fication of M ninum Essential Medium Eagle) with Earle's salts

(G bcoBRL) prepared wi thout L-Arginine, w.thout L-d utam ne and w thout
phenol 5 red or a custom nodification of!3der unl ess Neuman and Ty-tell

(G bcoBR-L) medium prepared without L-arginine, wthout insulin, wthout
ascorbic acid, wthout L-glutam ne and wi thout phenol red. Both are

suppl enent ed tHegfrodectisded! nirit xid2Gndudvl by c4dgioninn E} s3) gitBgs, (Bgidyd for

L-glutam ne, 1X HL-1 supplenent (Biowittaker), 50 ng/m ascorbic acid
(Sigma) and is@bipgh wi thedchtfividuagt intGabrumemashia diBit¢RDrBy &tvelssiye stowminluce
nitric oxide_.s néﬁase. Compounds are then added in 10 tL aliquots and the
expl ants incaﬁgk at 37 Cwith 5% CO 2 for 18- 24 hours. The day old
supernatant is then discarded and replaced with fresh culture nedi a

cont ai ni ng reconbi nant human I1L-1 P and conmpound and i ncubated for another
20- 15 24 hours. This supernatant TaABdRllyzed for nitrite with a
fluorometric assay_(M sko et al, Anal. Biochem,b 214, 11-16, 1993). A
sanpl es are done i RPguaprmpigsdletengingd ipgndptesindsiiadotas are cultured in
media in the abse I ¥ i - ues (Table I11)
are determn ned frgﬁggﬁ%Péﬁﬁgg?E@ﬁg%¥@gﬁg‘”ﬁﬂlS%@Fgﬁg%%dﬁgirite.
productipn at six different concentrations of inhibitor.p20 TABLE I11
Exanple No—1 14 0 4 0 8 Assay for Tine Dependent lnhibition Conpounds arg

eval uatefd for tine depenflent inhibition df human NOS 0.3
14 0.3

Raw Cell Nitnte Assav

10 RAW 264.7 cells can be plated to confluency on a 96-well tissue culture
plate grown overnight (17h) in the presence of LPS to induce NOS. A row of 3-6
wells can be left untreated and serve as controls for subtraction of nonspecific
background. The media can be removed from each well and the cells washed twice
with Kreb-Ringers-Hepes (25 mM, pH 7.4) with 2 mg/ml glucose. The cells are

15  then placed on ice and incubated with 50 pL of buffer containing L-arginine (30
uM) +/- inhibitors for 1h. The assay can be initiated by warming the plate to 37° C
i a water bath for 1h. Production of nitrite by intracellular iNOS will be linear
with time. To terininate the cellular assay, the plate of cells can be placed on ice
and the nitrite-containing buffer removed and analyzed for nitrite using a previously

20  published fluorescent determination for nitrite (T. P. Misko et al, Analytical
Biochemistry, 214, 11-16, 1993). |

Human cartilage explant assay

Bone pieces are rinsed twice with Dulbecco’s Phosphate Buffered Saline
25  (GibcoBRL) and once with Dulbecco’s Modified Eagles Medium (GibcoBRL) and
placed into a petrt dish with phenol red free Minimum Essential Medium (MEM)

(GibcoBRL). Cartilage was cut into small explants of approximately 15-45 mg in



25 isoforns by preincubation of the conpound with the enzyne at 75),@.5 HG”S
the 1 5 W@UZQQ?,V\D 02/ 22562 -139 PCT!' USQx/ 2KG73 presence of th AR LB
citrulline eﬁ’zyr?fe assay conponents, mnus L-arginine, for BCH@RSHI/IS&ENYI NQ
fromO-60 mnutes. Aliquots (10 L) are renoved at 0, 10 ,21 and 60

m nutes and i nmedi ately added to a citrull,jine assay enzyne reaction

m xture containing L-[3,3-3H -arginine antt"a final L-arginine
concentration of 30 I[tMin a 5 final volune of 100 pL. The reaction is
allowed to proceed for 15 mnutes at 37 C and term nated by addition of a
suspensi on of YBgheanbow ot t§ocaplaots mx stelinge places into ash«de3a b PEdeARANELS O
the citrullin .as ..Jhe %inhibition of NOS activity by an
inhibitor is elﬁgéﬁv@sfﬁéoopéf OE/%HWUIP AdA Rarorell. nlkecqulvie medianpasrestiet o
contr ol enzynalsg{rgiﬂﬁﬂﬂg- ad : 1] in the abs e of inhibitor.
Ti me 10 dependent i nhi %Lﬁoﬁ%%ﬁhg®?§%51§{ &getdﬁﬂn@agﬁ“il &lesesalty

i nhi bi tion wi{GibcoBREppspagd pigbocubatimw, tWitlut L.GuMiR,299 L
1. A conpqund 8f Formula VI. R H i IfliSC~ X14 NH VI Ll10 or a W}Tﬂgm%hg/ls
phar maceut’i caltfy°Ptaeeisfitma Fasifscrion oh serapfiess Weamsinrnd Fytdlls(GibtsBREH fr om

hydrogen, hal rﬂediﬁﬁldprgpérgd wRtnSY! L-a?ge}h%e,cy%i—thcosut%llswiln, E'?t}]glg‘ ascorbic acid,

without L-glutamine and without phenol red. Both are supplemented before use

with 100 oM L-Arginine (Sigma), 2 mM L-glutamine, 1X HL-1 supplement
(BioWhittaker), 50 mg/ml ascorbic acid (Sigma) and 150 pg/ml recombinant
10 human IL-1f (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-
24 hours. H
The day old supernatant is then discarded and replaced with fresh culture media
containing recombinant human IL-1f3 and compound and incubated for another 20-
15 24 hours. This supernatant is analyzed for nitrite with a fluorometric assay (Misko

et al, Anal. Biochem., 214, 11-16, 1993). All samples are done in quadruplicate.

Unstimulated controls are cultured in media in the absence of recombinant human

IL-1B. ICsq values (Table ITI) are determined from plotting the percent inhibition of

nitrite production at six different concentrations of inhibitor.

20
TABLE 111
Example No. 1Cso fuM]
1 0.4
14 0.8

Assay for Time Dependent Inhibition

Compounds are evaluated for time dependent inhibition of human NOS

25 isoforms by preincubation of the compound with the enzyme at 37° C in the



optionally substituted by hal o or al koxy, said al koxy being optio aEIM 2005
substituted by one or nore halo; 15 R2 is selected from hydrogen,' hd %B

and C, - C8Y@&PK3A2 sai d C1-CS al kyl being optionally substiPCOt&e Bye7hal o or
al koxy, said al koxy being optionally substituted by one or nore halo; R

is C1-C5 alkyl, said C -C5 alkyl being optionally substituted by halo or

ai koxv, said al koxy being optionally swig8pituted by one or nore halo; 20

R is selected from hydrogen, halo, and Cl1-C5 al kyl, said Cl-CS al kyl

being optionally substituted by hal o or al koxy, said al koxy being

optionally su i | 0. d R is selected from halo
and Cl-Cs al k@ﬁégéntscg?)g%&&@ﬂggﬁ%yﬁésggh%ﬁjﬁ%ﬁ%51 vmug?m%rt,wreﬁ, g%[ H)hal o or
al koxy, said ahkexfrdeonm Iﬁﬁiz.litéé.nﬁhiht\(o@U(‘l@"dﬂ&”ﬁr@@eﬁ%v&fﬁ 0010 Auge hal o;

and wherein al koxy neans Cl1-C, 0 al Koxy. 2. conmpound according to claim|

of Fornul a VI migutgend fnmpiar0sided to 5 ciullinecassay plzammaeetivn aakiuye
acceptabl e salt ther otaaggire[n R, RZ, R ,-R4, and R5 10 are as defined
in claim 1. 3?0“@‘&&‘8&;6 -AEIYNH 4162 fnal [rangingpe pefcsniration 9f|30 11 a1 20
ora pharmaceugi.gab| I alt .t her eof erein. R, R, R3 d R5
are. as definedﬁin1%?§§€ﬁﬁ$%§7%K%ég%%%ﬂﬁﬁgg%%%mgﬁﬁamF%ﬂﬁﬂfIngﬁﬁﬁtS?ains
I-to 3, whereCnnd 2amiRlatéSbs edRGSLHT £ EQRBLIWSH GISSweN0W: X ANGibH = CHadbkY!
said Cl1-CS al kyl being ©

resin as described 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-

10 dependent inhibition can be demonstrated as an increase in inhibition with

increasing preincubation time.



optionally substituted by hal o or al koxy, said al koxy being optionally
substituted by one or nmore halo; R2 is selected from hydrogen, halloh MARI 2005
Cl-CS al kyl, said C -C,, alkyl being.: optionally substituted by hal o or
al koxy, sai dal koxy: being optionally 30 substituted by one or nore halo; R
is C1-C5 al kyl, said C1-C5 al kyl being optionally substituted by halo or

al koxy, said al koxy being optionally substituted by one or nore halo; R4
is selected from hydrogen, halo and Cl1-C5 al kyl, said Cl-C5 al kyl being 1
5 MAR 2005 142 optionally substituted %y hal o or al koxy; and RS is
selected fromhalo and C -C5 al kyl, sii’d Cl1-C5 al kyl- being optionally
substituted gXI il o or al koxy. 5 5. A conpound according to any one of
claims | toC i erein: R is selected fromhydrogen, halo, and C -C5

al kyl, said C -C5 alkyl being optionally substituted by hal o or al kkoxy,
sai d al koxy being optionally f;Fsubﬁtit‘uted by one or nore halo; Rz is

sel ected from hydr ogefo™MAPG AR EY'c5 al kyl, said Cl-C5 al kyl being 10
optionally substituted by hal o or al koxy, ,sai d al koxy being optionally
substinted by one or nore hal o; RE¥.i s C al kyl, said C,-C5 al kyl being
optionaply substitutg& y hal®d or sai d al k Ei.[:)eing optionally
substituted by one or "oy Qﬁé ogen and hal o; and
15 Ris selected from hal o fand G - Coal kvl , i C, al kyl. being
optional |y substituted by hal o or al koxg4 ound according to any
one of clains Ito 3, wheréith: 1?' is selected drogen; hal o, and
C -C alkyl, said C -C, alkyl being 2D\Rptionally substituted by hal o or
al koxy, said al koxy being optionally substituted by one or nore halo; R
is selaoted from hydrogen, halo, and C -C, alkyl, said C, -C5al kyl being

or a pharmaceutically acc::ptable' salt thereof, wherein:

R'is selected from hydrogen, haio, and C,-C, alkyl, said C,-C, alky! being
optionally substituted by halo or alkoxy, said alkoxy being op.tionally- substituted
by one or more halo; '

15 R? is selected from hydrogen, halo, and C,-C; alkyl, said C,-C,alkyl being

- optionaﬁy substituted by halo or alkoxy, said alkoxy. being optionally subs;tituted
by one or more hald; '

R®is C,-C, alky}, said C,-C,alkyl being optionally substituted by balo or alkoxy,
said alkoxy being optionally substituted by one or more halo;

20 R* is sclected from hydrogen, halo, and C,-C, alkyl, said C,-C, alky) being:
optionally substituted by halo cr alkoxy, said alkoxy being optionally substituted
by one or more halo; and

-R’is selected from halo and C,-C, alkyl, said C,-C, alkyl being optionally
substituted by halo or alkoxy, said alkoxy being optionally substituted by oné or

25 more halo; and

wherein alkoxy means C,-C,, atkoxy.

2. A compound according to claim | of Formula VII?



optionally substituted by hal o or al koxy, said al koxy being optlogghln 2005
substituted by one or nore halo; 25 R' is C -C, alkyl, said C éﬁ
bei ng optionally substituted by hal o or al koxy, said alkoxy bei ng
optionally substituted by one or nore halo; R is selected from hydrogen,
hal o and C, -C5al kyl, said C -C alkyl being optionally substituted by halo
or alkoxy; and R5 is C -C5 alkyl, said C1-C, alkyl being optionally
substituted byhal oor al koxy, 30 said al koxy being optionally substituted.
by one ar nere halo. 7. A conpound acgg{ding to claim6, wherein: R is
sel ected from hydrogen, halo, and C al kyl, said CGC alkyl being. 15
MAR 2005 143 optionally substituted by hal o or al koxy, said al koxy bei ng
optionally substituted by one or morbe halo; R2 is selected from hydrogen,
hal o, and C,-C5 alkyl, said C -CS alkyl bein optionally substituted by
hal o or al koxy, said alkoxy bejng optional |y substituted 5 by one or nore
halo; R3 is C -CS al kyjc._said i C&bsti tuted by
hal o or al koxy, said alk t-€d by one or nore
halo; Ris selected from h}{drogen, halo and C/-Cs al k1™, said Cl1-C5 al kyl
-bei ng dbtlonally substitugied by hal o.or al kgxy;rsand3l 0 ﬁS is Cl-CS al kyl,
said Cl1-CS al kyl being optnNBnally substituted by oné'or Nbte halo 8. A
conpound according to claim4, wherein: R is selected from hydrogen,

hal o, and C1-C5 al kyl, said Cl1-CS al kyl Weing optionally substituted by
hal o or alkoxy, sai d alko}y bei ng optlonally substituted 15 by one or

nore hal o; is selected f onth 4alkyl aid Cl1-C,
al kyi being optW&ﬁ%WF?“?ﬂ F?ﬁ %@gﬁé?gvﬁﬁe?qg g satd a??3§y bei ng
optionald y substirt astdefinedbyclainel.or nore halo; R is C -Csal kyl, said

C -CSal kyl being optionally substituted by halo or al koxy,

3 A compound according to claim ! of Formula VIII:

15 B

NH -

VIII

20 _ .
‘ora pbarmaceutlcally acceptab]e salt thereof wherein R, R*, R, R®, and R’

_ are as deﬁncd in claim 1.

- 4, A compound according to any one of claims 1:to 3, wherein:
25 R' is selected 'from hydrogen, halo, and C -C, alkyl, said C,-C; alkyl being -
~ optionally substituted by halo or aikoxy, said alkoxy being opuona]]y
substituted by one or more halo;
R?is selected from hydmgcn halo, and C,-C, alkyl, said C C alkyl being. -
. optmnal]y subsnmtcd by ha]o or. alkoxy said alkom bemg optmna]ly
30 substimted by one or more halo
o R’is C Cs alkyl, said C,-C alky] bemg opuonaI}y subsumtcd by Kalo or
alkoxy, said 2lkoxy being optionally substituted by one or more halo;

R* is selected from hydrogen, halo and C,-C alicyl, said C,-C,alkyl being



20 sai d al koxy being optionally substituted by one or nore halo; R is

C, -C3 allyl, said C -Cy alkyl being optionally substituted by haljdy ¢AR 2009
al koxy; said al koxy being optionally substituted by one or nore hal o; and
RSi s halo. 25 9. A conpound according to claim@8, wherein: R is selected
from hydrogen, halo, and C -CSal kyi, said C -C;al kyl being optionally
substituted by hal o or al koxy, said al koxy being optionally substituted

by one or nore halo; R is selected from hydrogen, halo; and C, C- al kyl,
said C, C alkyl being 30 optionally substituted by hal o or al koxy, said

al koxv being optionally substituted by one or nore hale; R3is C -C5

al kyl, said C -C, alkyl being optionally substituted by hal o or al koxy,
sai d al koxy being optionally substitut é# by -one or nore halo; 15 MAR 2005
144 R4 is C -C, alkyl, said CS al k belng optionally substituted by
hal o or al koxy, §Q‘@ﬂébkﬁﬁvaEYﬁﬂ’ﬁﬁ%PﬁhﬁﬁIy substituted by one or nore
halo; and Ris fl uzorslsa&aed@o&&améﬂmm@uﬂckalacpcgmvm@mo:pabmm 9, wherein:

R is selected fro rogen, lo, and C,-C, alkyl, said C -C, alkyl
being optionally? Q%Wé ?P&P@&r “¥alo or al koxy, said al koxy being

optionally substltuted by one or nore halo; R2 is selected from hydrogen,

hal o, and C5a| éfg)g]%bag§m§%%y4 g%yPgm 99?%88@ 'y substituted by

hal o or al oxy, sald el n ptl stltute by one or nore
hal o; R is Cl-C5Raiskstcted §’amdwmgeﬂ}9~ﬁal 3¢ - stéingSﬂlﬁ)@xr%H%]l Beingubst it ut ed by

al koxy, said alk béné?]‘?'sﬁb@tn@dé& l'J}QPﬁMrﬂké&'Q&E'alﬁ(M 8dnPyprepanor nore halo; R
is selected fronlg%dro gen, halo %ﬁ C, alkyl, said C -C, alkyl being
15 optional |y sub&PFHYIFeR oBS w M alkoxy: and R is C-C, al kyl
substituted by haRbis selected from hydrogen, halo, and C,-C; alkyl, said C,-C, alkyl being

10 aptionally substituted by hzlo or alkoxy, said alkoxy being optionally
substisted by one or more halo;
R’is C,-C, alkyl, said C,-C, alky] being optionally substituted by halo or
elkoxy, said alkoxy being optionally substituted by one or more halo;
R*is setected from hydrogen and halc; and

15 R’is selected from haio and C,-C, 2lkyl, said C,-C, alkyl being optionzlly

subsiituied by halo or alkoxy.

6. A compound according to any one of claims 1 to 3, wherein:
R'is selecied from hvdrogen, halo, and C,-C, 2lky], said C-C, alky] being

20 optionally substituied by halo or alkoxy, said alkoxy being opticnally substituted
by one or more halo;
R? s selected from hydrogen, halo, and C,-C, elkyl, s2id C,-C, alkyl being
opticnally substituted by hale or alkoxy, seid alkoxy being optionally substituted
by one or more halo;

25 R?js C,-C, alkyl, said C,-C, alky) being opticnally substituled by halo or alkoxy,
szid alkexy being optionally substitated by one or more halo;
R’ is selected from hydrogen, halo and C,-C; alky), said C,-C, alky! being
optionally substituted by halo or a‘kozy, and o
R*is C,-C alkyi S‘-"ld C,-C.alkyvl being opnonallv substmtﬂd Hy halo or alkcxy,

-30 said alkexy being opticnally substituicd | by orie or more halo,

7. A compound according 1o claim 6, wherein:
R’ is selected from hydrogen, halo, and C,-C, alky), said C,-C,alkyl being .



11. A compound according to claim 10, wherein: R is selected from
hydrogen, halo, and C -C, alkyl. said C -CS al kyl being 20 opti onzllﬁ)MAR 2005
substituted by hal o or al koxy, said al koxy being optionally substituted
by one or nore halo; R is selected from hydrogen, halo, and C -C, alkyl,
said C1-C, alkyl being optionally substituted by halo or al koxy, said

al koxy being optionally substituted by one or nore halo; 25 R is C3-C
al kyl, said C -C, alkyl being optionally substituted by al koxy, said

al koxy being optionally substituted by one or nore halo; R4 is selected
from hydrogen, halo and Cl-C5al kyl, said Cl-Cb5al kyl being optionally
substituted by hal o-or al koxy; and R‘f4§ Cl3,F. 30 12. A conpound
according to claim11l, wherein: R is sélected from hydrogen, hal o, and

C-C alkyl, said € -G Al ' J.onah by S IDSEt Lk ! l o or
al koxy, said alko%vb%@%ﬁ%hg%?? 2%P?§ﬂ§ﬁ%§??tu#é&élggﬁﬁthggsgxﬁgg'by one
or nore hal o; R2 #ywngelneet eado;f rom hydrogen, hal o, and C, -Cbsal kyl, said

C, - CS al kyl bei nggz ;004.QnALL Yy dsRs thb UhEE BYibaLLd OLcAlikPdNne sai d al koxy
bei ng optionally sdgstftutéh ybghgo’ne or nbr%kﬂélo; 5 ?éﬁisl%L-CS al kyl ,
said C -C5 al kyl dtenaby sipttinsesdyhylo suadkony: st eoByeRarricst yarheged  sai d
al koxy bekng optignat dmosdtngd i tuted by one or nore halo; R is hydrogen;
and R5 is CH2F. 10 13, A conpound cording . to.claim5 ‘wherein: R is
sel ected from hydt dgfers Hgk B‘r‘g)éjﬂrfg“@%@%? ly Sibstipoigd -yd).’alqa‘f"l&[h"%ei ng
optional Iy subst istidtrekylyinhaptdnol salskoxgby sabdnak koxy being optional Iy
substituted by 0% AeattPh & p)?dlm%izn, halo and C,-C, alkyl, said C,-C;alkyl being
optionally substituted by halo or alkoxy; and
10 R’is C,-C, alky}, said C,-C, alkyl beiug optiopally subistituted by one or more halo

8. A compound according to claim 4, wherein:

R'is selected from hydrogen, halo, and C,-C, alkyl, said C\-C; alky] being

optionally substituted by halo or alkoxy, said alkexy being optionally substituted
15 by one or more halo;

R? is selected from hydrogen, halo, nd C,-Cyalkyl, seid C,-C, alkyl being

optionally substituted by halo or alkoxy, said alkoxy being optionally substituted

by one or more halo; '

R?js C,-C, alkyl, said C,-C, alkyl being cptionally substituted by halo or aikoxy,
20 said alkoxy being optionally substitzted by one or more halo; '

R® is C,-C, alkyl, said C-C, alkyl being opticnally substiteted by halo or alkoxy,

said alkoxy being cptionally substituted by one or more halo; and

R*is halo.

25 9. A compound according to ¢laim 8, whergin:
R is selected from hydrogen, halo, znd C,-C, alkyl, said C,-C, aikyl being
optionally substituted by halo or alkoxy, said alkoxy being optionally substituted

by ene or mere halo; _

Ris selected from hycrogen, halo, &nd C,-C, a’lk__vl, SEld Ci-C ?lkyl be’in g

opiio‘nally substituted by halo or alkoxy, said a]"]_(o'xy. be'iﬁ E épt'iéjhéj'}_}j:%ﬁb_s:ifu_:e_d

L
o

by one or more halc;
R?is C,-C, alkyl, said C,-C, alkyl being optiona!ly substituted by halo or alkoxy,

said alkoxy being optionzlly substituied by one or more hale;



R2 is selected from hydrogen, halo, and C -C, alkyl, said C -C, awk MAR 2005
being 15 optionally substituted by hal o or al koxy, sald aLkoxy belng
optionally substituted by one or nore halo; R~ is Cl-C5 alkyl, said Cl1-C5
al kyl being optionally substituted by halo or al koxy, said alkoxy bei ng
optionally substituted by one or nore halo; R is halo; and 20 R 'is
hal 0. 14. A conpound according to claimb5, wherein: R is selected from
hydrogen, halo, and C -C, 31kyl, said C -C, alkyl being optionally
substituted by hal o or al koxy, said al koxy being optionally substituted

25 by one or nore halo; R2 is selected from hydrogen, halo, and C -C

al kyl. said C, -Cbal kyl being optional substituted by hal o or al koxy,
sai d al koxy belng optlonally substltut@% by one or nore halo; R3 is C-C,

al kyl, said Cl - p I ubstit.u al 0.0- al koxy, .
30 said al koxy be tﬁ?@haﬁﬁ éug“@’e%“%?fi’ “%I;Y/ SUbﬁ{é‘gg? Q%/mf‘r%‘”h“”f“é R is
hydr ogen, ; and R‘Szdlaﬂmk},a&emgoj:mﬁaWsﬁﬁ)@5b}13¢ﬁoﬂ.ﬁpreAa}om'mound accordi ng to
claimb5, mherein sﬂmm s _selected from hydrogen, halo, and C, -C3 al kyl,

said C, -C3 al kyl élng optlonally substituted by halo or al koxy, said
al koxy bei ng optlonally substituted by one or nore halo; 5 R2 is selected

from hydrogen, h 10, an £k , §g;qhg C$ al kyl being optionally
substltuted by h o or g?§%“ ,Csa%EOCF grngéé?tlonally substituted
by one or nore hdt dsseRgeqd Gorphydrygen bglgand %eﬁsﬁu‘ﬁ 5 B&Eng optional |y
substituted by h%':@oany Abdten, bg helabchiiakk exyahgi Bgngllﬂinbm}@lsbbétiﬁ]wasti tuted

by one or nore h% 10 R & | uorine; and
Y one 01 TMOTE NDalg;

R? is selecled from hydrogen, halo, and C,-C;alkyl, said C,-C; alkyl being

10 optionally substituted by halo or alkoxy, said alkoxy being optionally substituted -
by one or more halo;
R’ is C,-C, alkyl, szid C,-C, alky! being optionally substituted by alkoxy, said
alkoxy being optionally substituted by cne or mere halo;
R* is selected from hvdrogen, hale and C,-C, alkyl, said C,-C,alky] being

15 optionally substituted by halo or alkoxy; and
R*is C,-C, alkyl substituted by halo.

11. A compound according to claim 10, wherein:
R'is selected from bydrogen, hzlo, and C,-C alky}, said C,-C; alkyl being.

20 optionally substituted by halo or alkoxy, said alkoxy being optionally substituted
by one or more halo;
R?is selected from hydrogen, halo, and C,-C, zikyl, said C|-C, alkyl being
optionally substituted by halo or alkoxy, seid alkoxy being optionally substituted
by onc or more halo;

25 R’ is C,-C, alky], said C,-C, alkyl being optionaily substituted by alkoxy, said

-7 alkoxy being optionally substituted by one or mere halo; -

R* is sclected from hydrogen, hale and C,-C, zlky], said C,-C,alky! being

optionally substituted by halo or alkoxy; and :

R*is CH F. '

12. A compound according to claim 11, wherein:
R'js selected from hvdrogen, halo, and C,-C,alkyl, said C,-C, alkyi bemg

optionally substituted by halo or alkoxy, said alkoxy being optionaily substituted



R is fluorine. 16. A conpound according to claim7, wherein: R i 2005
sel ected from hydrogen, halo, and C -CS al kyl, said C -CS al kyl béiﬁd%&%

optionally substituted by hal o or al koxy, said al koxy being optionally
substituted by one or nore halo; R2 is selected from hydrogen, halo, and
Cl-C5 al kyl, said C -C3 al kyl being optionally substituted by halo or

al koxy, said al koxy being optionally substituted by one or nore h,-lo; 20
R3is C-C5 alkyl, said CS-C, al kyl being optionally substituted by halo
or al koxy, said al koxy being optionally substituted by one or nore hal o;
R4 is hydrogen; and R is nmethyl. 25 17. A conpound according to claim1l
of Formula 1: HC N 30 NIA or a pharnmaceutically acceptable salt
therefore, wherein.: 1 5 MAR 2005 147 ®® is sel ected from hydrogen, hal o,
and C -C5 al kyl, said C, - al kyl being  optionally substituted by halo or
al koxy, said aIk&Qf“B@Fﬂﬁgﬁa&ionally substituted by one or nore halo; R2
i s selected fromhihidsegednirothaidqeeniaoGhd C-Calkklybaid SaC¢lk@gl b al kyl being 3

optionally substi h ron: S A ! . bai ptipnally
substituted by 6%@&%ﬁy§%?%ﬁ%§?g§o§h@8é%s?gﬁ%%g%#ﬁéﬁﬁyﬁ%h@%F§B%§fc5 al kyl
bei ng optional |y bsebstrintaert leth; by hal o or al koxy, said al koxy being
opti onal Ly subst iyt @d- By, 006 Ofc, IRYBe b Ron D vANEESH A KU JRANS
C -C o alkoxy. |4 18 A?%%hpouﬁdjof{FS%%%ﬁgml? H P
: said zlkoxy being optionally substituted by one or maore halo;
- R%is hydrogen; and
R%is CH,F.

10 13, A compound according to claim 5, wherein:
R is selected from hydrogen, halo, and C,-Cqzlkyl, said C,-C, zlky] being
optionally substituted by halo or alkoxy, said alkoxy bemg optionally substituted
ty one or more halo; .
R? is selecied from hydrogen, helo, 2nd C,-C, 2lkyl, said C,-C,alkyl being

15 cptionally substituted by halo or alkoxy, sajd alkoxy being optionally substituted
bv one or more halo;
R*is C,-C, aiky}l, said C,-C;alkyl being optionally substituted by halo or zlkoxy,
said alkoxy being optionally substituted by one or more héio;
R* is halo; and

20 R%is halo,

14. A compound according 1o clzim 5, wherein: _
R'is selected from bydrogen, halo, and C,-C, alky], said C,-C, alkyl being
optionally substituted by halo or alkoxy, said alkoxy being optionally substituted
25 by one or more halo; | '

R? is selected from hydrogen, halo, and C,-C, alkyl, said C,-C, alkyl being
optionally substituted by halo or alkoxy, said alkoxy being optionally substituted
by one oy more halg;

' R’ 1s C,-C, alkyl, said C,-C, alkyi being cptionally substituted by I'jalo&o.:'ra}kqu;-_

- 30 said alkoxy being optionally substituted by one or more ha.lo"; -

R’ is hydroger; and

R*is hale.



H3C N 15 NH 11 20 or a pharmaceutically acceptable salt thereof Qfﬁ%ﬁiﬁ
R, RR and R are as defined in claiml. 19. A conpound accordlﬂ 003
Claim17 of Formula IV: 25 H H3C''~ N NH 30 IV or a pharnaceutically
acceptabl e salt thereof, wherein R, R2 and R3 are as defined 1 5 MAR 2005
148 in claim] 20. A conpound according to any one of clains 17 to 19,
wherein the conpound is the Z isonmer. 5 21. A conpound according to any
one of clainms 17 to 19, wherein the conpound is the E isoner. 22. A
conmpound according to claim?20 or claim?2l, wherein: 10 R is selected
from hydrogen; halo, and C -C5 alkyl, said C -C5 al kyl being optionally
substituted by halo or al koxy, said alkpoxy being optionally substituted

by one or nore halo; R2 is selected fromhydrogen, halo and C -C5 al kyl,

said Cl-G alkyl jkei nﬂcor%ﬁjh{?ﬂaéz ;Mgéldﬁﬂﬂomh% by halo or al koxy, said
al koxy bei ng optlonally substi tuted ne or pore halo;, and R3 is
C -C5 alkyl, sai & @Sﬂ@tﬁ(hﬂfwhyd%%&ﬂ%ﬁ?q ‘81 I"”IW] it e e By one or

optionally substituted by halo or alkoxy, said alkoxy being optionally substituted
by one or more halo;

5 R?is selected from hydrogen, halo, and C,-C, alkyl, said C,-C, elkyl being
optionally substituted by halo or alkoxy, said alkoxy being optionally substituted
by one or more halo;

R? is C,-C, alky], said C,-C; alkyl being optionally substituted by halo or alkoxy,
said alkoxy being optionally substituted by one or more halo;
10 R* is fluorine; and

RYis fluorine.

16. A compound according 1o claim 7, wherein:
R' is selected from hydrogen, halo, and C,-C, alky!, said C,-C; alkyl being.

15 optionally substituted by halo or alkoxy, said alkoxy being oplionally substituted
by one or more hale; ‘
R? is selected from hydrogen, halo, and C,-C, alkyl, said C;-Cyalky] being
optionally substituted by halo or alkoxy, said alkoxy being optionally substituted
by one or more halo; ‘

20 R is C,-C, alkyl, said C,-C, aikyl being optionally substituted by hzlo or alkoxy,
said atkoxy being optionajly substituted by one or more helo;
R*is hydrogen; and

R*is methyl.

25 17. A compound according to claim 1 of Formula I

H,C
0 T

NH

1

or a pharmaceutically acceptable salt thereof, wherein:




nore hal o o. al koxy_ 20 23. A conmpound according to claim 22, Vmerfi?MARR?UUS
is se ected from hydrogen, halo, and C -C3 all yl; said C, -C3 al kyl "bel ng
optionally substituted by hal o or al koxy, said al koxy being optionally
substituted by one or nore halo; R is selected from hydrogen, halo and

C -CS alkyl; and 25 R is C -C alkyl, said C -CS al kyl being optionally
substituted by halo or al koxy, 24. A conpound according to claim 23,
wherein: R is selected fromhydrogen, hal6é, and C1-C3 alkyl; 30 R is

sel ected from hydrogen, halo and C, -C, ,”;ﬂ kyl; and R is Cl1-C, alkyl, said
C,-C5 al kyl being optionally substi t utéd by fluorine or alko:;y. 1 5 MAR

2005 5 10 15 20 25 30 149 25. A ou rdi ng.t | ai m 22, wherein:
R is selected f d?ﬁe%ta‘?g@'@ﬁ?’drﬂ%ep&%aﬂ@%%i kyl,ga 13a§g\7&31%| ected from
hydrogen, hal o aptofaly Sadstahtkd/ by hatost alkB3y, b8d koxBeiap kptlonkiBi sv@stvped onal |y

substituted by fluorine. éfg A conpound according to claim?22, wherein:
R is selected fPOR HBFBHS, halo, and C -C3 alkyl; R2 is selected from

hydrogen, hal o aigs delkctedfréh kydrogen/idio, fd G, <, SkylGRidal, Ky lkyPoeingd conmpound
according to claim?22, where|n: ) . . )
5 optionally su_bsutuied by halo or alkoxy, said alkoxy being optionally substituted
by one or more halo; and
R is C,-Csralkyl, said C,-C, alky! being optionally substituted by halo or alkoxy,
said alkoxy being optionally substituted by one or more halo; and '

wherein alkoxy means C-C,q alkoxy.

10 18. A compound of Formula II':

15
I
20  ora pharmaceutically acceptable salt thereof, wherein R', R? and R are as defined
inclaim],
19. A compound according to Claim 17 of Formula 1V:
25 | R
- R, ot
" HC N
CO,H
NH . Rr*
30
v

or a pharmaceutically acceptable salt thereof, wherein R', R? and R® are as defined



R is hydrogen;
R if, C-C3 alkyl.
R is selected from hydrogen and hal o;

hydr ogen;

29. A conpound according to claim 28, wherein:
sel ected from hydrogen and fl uori ne;
conpound according to claim?29, wherein:
from hydrogen and fluorine; and R is nethyl.

cl ai m 30, wherein:
32. A conpound according to claim30, wherein:

R is nmethyl.
hydr ogen;

claim?22, whereini: R is halo; 10 R

Cl1-C3 al kyl, and m%%uﬁ? C -Cl al kyl.

wher ei n:

10

20

25

5 R

R2 is selected from hydrogen, halo and C, -C3 al kyl :
1 ebaRs 2005

R is hydrogen;

and R3is C -C, alkyl. 30.
R is hydrogen; R2 is.
31. A conpound ac

R is hydrogen; R is hydrogen; and 1 5 MAR
R

sel ected from hydrogen,

20. A compound according to any one of claims 17 to 19, wherein the'

compound 1s the Z isomer.

21. A compound according to any cne of claims 17 to 19, wherein the

compound is the E isomer.

22, A compound accarding to claim 20 or claim 21, wherein:

R'is selected from hydrogen, helo, and C,-C, 2lky), said C,-C;alky] being
optionally substituied by hale or alkoxy, said alkoxy being optionally substiteted
by one or more halo;

R?is selected from Lydrogen, halo and C,-C, alkyl, said C,-C, alkyl being -
optionally substituted by halo or alkoxy, said alkoxy being optionally substituted

- by one or more halo; 2nd

R’ is C,-C; alkyl, seid C,-C, alky] being oprionally substituted by one or

more halo or alkoxy.

23 A compound according 1o claim 22, wherein:

R is sciected from hydrogen, belo, end C,-C; elkyl;

said C,-C, alkyl being optionally suhstituted by halo or alkoxy, said alkaxy
being optionally substituted by one or more halo;

R?is selected from hydrogen, halo and C,-C, alkyl; and

R*is C,-C, alky], said C,-C, zlky] being cptionally substituted by halo or

altkoxy.

24, A compeund according to claim 23, wherein:

R' s selected from hyvdrogen, halo, and C]l—C3 atkyl; '

R’ is selected from hydrogen, haio and C,-C, alky); 2nd

R?is C,-C, alky}, szid C,-C; alky! being opticnally substituted by fluorine or

alkoxy.

28. A conpound according to claim 27, wherein:
and R3 is C -C3 al kyl.

R2 is

A

sel ect ed
cording to
2005 150
is

ié fluorine; and R3 is gethyl. 33. A conpound according to

hal o and

34. A conpound according to claim 33,



R is halo; 15 R is halo; and R3 is C-C3 alkyl, 35 A conpound | § MAR 7005
according to claim34; wherein: R is fluorine; 20 R2 is fluorine; and

R3 is methyl 1. 36. A conpound according to claim32, wherein: R is
fluorine; 25 R2 is selected fromthe group consisting-of hydrogen and

C -C3 alkyl; and R3 is nmethyl. 37. A conpound according to claim-36,
wherein: R is fluorine; 3UR is hydrogen; and R is nethyl. 38. A
conmpound according to claim 22, wherein: 1 5 MAR 2005 151 R1 is nmethyl; R2
is hydrogen; and R3 is methyl. 5 39. A conpound according to claim 22,
wherein: R is hydrogen; R2 is nethyl; and R3 is nethyl. | 0 40. A
conpound according to claim22, whereipn;;, R is nethyl; R2 is nethyl; and
R is methyl. 15 41. A conpound according to claim?22, wherein:

25. A compound according to claim 22, wherein:

R' is selected from hydrogen, halo, and C,-C, alkyl;
RYis selected from hydrogen, halo and C,-C, zlkyl; and
R? js C,-C; alkyl being optionally substituted by fluorine.

26. A compound according to claim 22, wherein:

R’ is selected from hydrogen, halo, and C,-C; alkyl;

R? is selected from hydrogen, halo and C,-C, alkyl; and
R’ is C,-C, alkyl.

10
27. A compound eccording to claim 22, wherein:

R'is hydrogen;
R? is selected from hydrogen, halo and C-C, alkyl; and
R’ is C,-C; alkyl.

15
28. A compound according to claim 27, wherein:

R' is hydrogen;
R? is selected from hydrogen and balo; and
R’is C,-C; alkyl.
- 20
29. A compound accerding to claim 28, wherein:
R’ is hydrogen;
R? is selected from hydrogen and fluorine; and
R*is C,-C, alkyl.

- 25
30. A compoundaccording to claim 29, wherein:

R! is hydrogen;

R* is.sclected from hydrogen and fluorine; and

R?js methyl. | R
- 31. A compound according to claim 30, wherein:
R'is hydrogen;

R? s hydrogen; and



R is selected fromhydrogen, halo and C, -C, al kyl, said C, -CS al kwl i
i ! oS AR 005

optionally substituted by al koxy or one or nore fluorine; R is se

from hydrogen, halo and Cl1-C3 al kyl, said Cl-CS al k-yl being optionally
substituted by al koxy or one or nore fluorine; and 20 R3 is nethyl being
optionally. substituted by one or nore al koxy or halo. 42. A conpound
according to claim4l, wherein: R is selected fromthe group consisting
o hydrogen and fluorine; R2 is Cl-C3 alkyl substituted by one 'or nore
hal o; and 25 R3 is methyl. 43, A conpound according to claim42, wherein:
R is hydrogen; R2 isCH2F;and 30 R3 is nethyl. 44. A conpound accordi ng
to claim4l, whereini. R is CN2F;, 1 5 R 2005 152 R is hydrogen; and
R3 is methyl. 45. A conpound accordingIS o claim4l, wherein: 5 R is
hydrogen; R is drogen; and R3 is CH2F. 46. A conpound according
to-claima4l, wheref™ 0 R is hydrogen; R is methoxymethyl: and R3 is
met hyl . 47. A conpound according to claim41l, wherein: 15 R is

met hoxymet hyl ; R%Z) | SA Qélrrqgo%ﬂéortﬁpgdm clzim 30, wherein:
R'is hydrogen;
5 R? is fluorine; and

R?is methyl.

33. A compound according to claim 22, wherein:

R!is halo;
i0 R? is selected from hydrogen, halo and C,-C, 2lkyl; and

R®is C,-C, alkyl.

34. A compound according to claim 33, wherein:
R'is halo;

15 R is bzlo; and
R is C,-C, alkyl.

35 A compound according to claim 34, wherein:
R’ is flvoring;
20 R?is fluorine; and

R? is methyl.

36. A compound according to claim 32, wherein:
R is fluorine;
25 R? is selected from the group consisting of hydrogen and C,-C, alkyl; and-

R? is methyl.

37. A compound according 1o cleim 36, wherein: -
o R’ is fluorine; .~ ' '
- 30 R? is hydrogen; and

R’ is methyl.

28, A compound sccording to elaim 22, wherein:



R is methyl. 48. A conpound according to claim4 !, wherein: 20 R Mﬁﬁ 2005
hydrogen; R2 is hydrogen; and f~3 25 30 153 5 49. A conpound of Formula
11 10 H H3C N. N | 15 20 25 Il or a pharmaceutically acceptable salt

t hereof, wherein: R3is C -C, alkyl, said C1-C5 al kyl being optionally
substituted by halo or al koxy, said al koxy being optionally substituted

by one or nore halo. 50. A conmpound of Formula VH H3C NNH 30 V or a
pharmaceutical ly acceptable salt }.hereof, wherein: R3 is Cl-Cs al kyl,

said C1-C, al kyl being optionally substituted by hal o or aikoxy, said

al koxy being optionally substituted by one or nore halo. 1 5 MAR 2005

151

R'is methyl;
R? is hydrogen; and

R*is methyl.

5 39. A compound according to claim 22, wherein:
R'is hydrogen;
R? is methyl; and
R’ is methyl.

10 40. A compound according to claim 22, wherein:
R' is methyl;
R? is methyl; and
R’ is methyl.

15 41 A compound according to claim 22, wherein:
R is selected from hvdrogen, halo and C,-C, alkyl, said C,-C, alkyl being

optionally substituted by alkoxy or one or more fluorine;
R? is selected from hydrogen, halo and C,-C, aliyl, seid C,-C, alkyl being
optionally substituted by alkoxy or one or more fluorine; and

20 R? is metby] being optionally substituted by one or more alkoxy or halo.

42. A compound according to claim 41, wherein:
R is selected from the group consisting of hydrogen and fluorine;

R?is C,-C, alky] substituted by one or more halo; and

25 R’ is methyl.

43, A compound according to claim 42, wherein:
R'is hydrogen;
7 R?js CH,F; and
30 R’ is methyl.

44, A compound according fo claim 41, wherein:

R'is CH,F;



154 5 10 51. A conpound according to claim49 or claimb50, whereif:f MAR 7§05
Cl-Cs al kyl substituted by one or nore halo. 52. A conpound according to
claim5 1, wherein: Ris C -C5 alkyl substituted by one or nore fluorine.
53. A conpound according to claim5 1, wherein: -R3-is nmethyl substituted
by one or nore halo. 54. A conpound according to claim53, wherein: R3 is
nmet hyl substituted by one or nore fluorine. 55. A conpound according to
claimb53, wherein: 15 R 1|'s CHF. 56. A conmpound according to claim51,
wherein: R3 is Cl-C al kyl substituted byal koxy. 20 57. A conpound
according to claimb56, wherein: R3 isﬁﬁethoxy methyl. 25 30 58. A
conpound accordigg Fo claim49 or claimb50, wherein: R is C -CS al kyl.
59. A conpound alcdPHeRs"t8dcl ai m 58, wherein: R3 is methyl. 60. A
conpound sel ect egf if peifyt he group consisting of:

(25,5. x-2-am no- 2-net hyl - 6-fl uoro-7-[(1-i m noetbyl)anino]-5 hepterioic

aci d;

(2R 5E) - 2- ani no- & Metwhybufd dei@ind tolclakm 1iwa@eihy! ) ani no] - 5- bept enoi ¢
acid; 1 5 MAR 2005 155

(2R S, 5B) - 2- ani nd-'2D¥A8R8R% - 6- 1 uor o- 7- (( 1-i mi noet h) y1) ani no] -'5- hcpt cnoi ¢
aci d; R?is hydrogen; and

(2R/' S, 5E) - 2-ami na- 2-t net hy] - 5-f | uoro-7-[ (1-i m noet hyl ) am no] - 5- hept enoi c
aci d: R 1s CH,F.

46. A compound according to-claim 41, wherein:

10 R’ is hydrogen;

R’ is methoxymethyl; and

R is methyl.

47. A compound according to claim 41, wherein:
15 . R'is methoxymethyl,

R’ is hydrogen; and
R’ is methyl.

. 48. A compound according to claim 41, wherein:
20 R'is hydrogen: B
R? is hydrogen; and_

I, e R
Ris J:lﬁﬁ]ﬁ/\}ﬁcm'}l.

25



5 (2R/'S, 5Z) - 2- ami no- 2- met hyl - 5-f | uor o- 7-[ (1-i mi noct hyl ) ani no] - 5- hept EfoMAR 2005
aci d;
(2R, 5E)-2-an1no-2-n:ethy|-5-f|uoro-7-[(|-|nlnoethyl)anlno]-5-hepten0|c
aci d;
(2S, 5E) - 2- ami no- 2- net hyl - 5- f [ uor o- 7- [(I-ininoethyl)anino]-5-hcptcnoic
acid; 1D (2S,52)-2-am no-2-nethyl-5,6-difluoro-7-[()
-i m noet hyl) am no] - 5- hept enoi c aC|d
(2R, 5Z) - 2- am no- 2- net hyl -5, 6-di i : uor o- 5 ((1-imnoethyl)am no]-5-heptenoic
acid: 15 {21~/S, 52) 2-amino 2-methyl 5:b difJuoro 7
3-i minoet hyi ) am no] -5-heptenoic acid; (2S,52) 2 amno 2 nethyl 5 fluoro
-[(1 imnoethyl)am 70] 5 heptenoic acid; 20 (2S,5Z)-2-am no- 2- et hyl

[(]-1m noethy!)am no] 5 heptenoic acid,
'S, 5Z) - 2- am no- 2- et hyl - 7- 1( 1-i m noet hyl ) am no] - 5- hept enoi ¢ aci d;
R, 5Z) - 2-am no-2-net hyl -7-[ (J -i m noet hyl)am no] -5-heptenoi c acid; 25
R/'S, 5E) - 2- am no- 2-net hyl - 7-[ (I -i mi noet hvl ) am no] - 5- hept enoi ¢ aci d;
R/'S) - 2 am no-2-nethyl 7-[(l -im noethyi)am no]-5-heptynoic acid; 3!'? .
5,5 2%anmi no 2 ethyl-6 fluoro 7 [(l i~ninoetliy])a*~ ino] 5 hept noic
id; (2E..5E)-29am noechphiidloRopids i - 6-f | uoro-7-[ (1 -irninoe& yl)am
i no}-5- heptenoic acid;- 1 5 MAR 2005 156
(2S, 5E) - 2- am no- 2- quoronethy] 6-iuoro-7-(
-i m noet hyl ) am no] - 5- heptenoic acid; 5 (2S, 5Eﬁ¢2 dno- 2, 5-di net hyl
-6-fluoro-7-[(1-i m noethy])am noj-5- hepten0|c acy
(2S, 52) - 2-am no- 5-fi uor onet hyl - 2- nethyl
oet hy) Jiam no] - 5- hept enoi c acig;
(2S, 5E) - 2- ar ni no- 2, 6- & 45/; ((1-i ni noet hyl ) ani noj - 5- hept enoi ¢
acid; (2S,52)-2-am no-6-flygoronetfiyl - 2- net hyl - 5-fl uoro-7- [U
-i m noet hyl ) am no) - 5- heptgnoic acid; 35 (2S,5Z)-2-am no-2-et hyl
-7-[(1-imnoethyl)arrino]- heptenoic aci d;
(2S,5Z) - 2-arni 70- 2-net hoxynet hyl - 7-[ (I -i mi noet hvl ) ar ni no] - 5- hept enoi c
aci d; : '

’ 10

[ (
7
-7
(/
(2
(2
(2
(2
acC

15
or a pharmaceutically acceptabie salt thereo?, wherein:
R’ is C,-C,alky), said C,-C, alkyl being optionally substituted by halo or alkoxy,
said alkoxy being optionally substituted by one or more balo.

20

50. A compound of Formula V

25 B - //\\\///jfi‘ccbﬂ
H3CY N \/
NH
30 v
or a pharmaceutically acceptable salt thereof, wherein:
R is C,-C;alkyl, said C,-C, alkyl being optionally substituted by halo or alkoxy,

said alkoxy being optionally substituted by one or more halo.



(2S, 52) - 2-ami no- 2-fl uororneth~+] 7 j (1-ininoethyl)a~nino] 5 heptendi% MAR 2005
acid;. 20

(2S,52)-2-am no-2,5-di nmethyl -7-[ (1-i m noet hyl ) am nc] - 5- hept enoi ¢ aci d;
(25,51 -2-am no-5-fluoronethyl-2-methyl-7-[(3-imnoethyl)amn
03-5-heptenoic acid; 25 (2S,52)-2-amno-2,6-dinmethyl-7-[(l

i m noet hyl ) am no] - 5- hept enoi ¢ aci d;
(25,5.)~-.2-am no- 6-fl uoromet hyl 72- et hyl - 7-[ (|

-im noctbyl)amr, 0] -5-heptenOic acid;
(25)-2-anino-2-nethy|-7-[(|-ixninoethypganlno] 5- hept enoi ¢ aci d;

(2S, 5E) - 2- am no- 2- et hyl - 6-fl uoro-7-[ (1-i m noct hy] ) am no] - 5- heptenoic
acid, 1 5 MAR 2005 157 5 di hydrochl ori de;

(2R 5, E) - 2- am no-52- neuhghmﬁmﬁhuammg%¢4m49mwhmméihthaninoJ 5- hept enoi ¢

acid, d i hydro 2
-2-met hyl - 6-fl uoﬁ% 376 [(?e]k?'l%l % %)(J%en%’r mr%e]q]a? hept enoi ¢ aci d,

di hydrochl ori de;

(2R S, 5E 2-am ng-2-nmeth -7- Lé;l i noet hyl ) am no] - 5- hept enoi c
aci d, di hydr 8%:h| Ofb‘l pound accor ng to cla wherein:

(2R S. 52) 2-am n(&'%—(I]‘Elsb]}dr}-sﬁbsftl’fuwﬁtbgboﬁ&c{rﬁiorﬂﬂmnm@t h),])am no] - 5- hept enoi ¢
acid, dihydrochloride; 15 (2R, 5K)-2-am no-2-met hyl 1-5-fl uoro-
7-[(1-ininoeth),l)anin,o]-5-heptenoic acid, dihydroch]or ide; 20 (2S,5Z}
2 2m no 2-meth} P35 f 3uGmpovnid pocérding richioe? hyhoemi noJ 5- hept enoi ¢ aci d,

di hydrochl ori de; 62 Z

-5,6-diiluoro-7-[(f* m&}%‘%leftq‘g’tr%%nﬁoﬁm%%ept enoi ¢ aci d,
10

' 54. A cbmpound according to claim 53, wherein:

R? is methy} substituted by one or more fluorine.

55. A compound according to claim 53, wherein:

i5 R*is CHF.

56. A compound according to claim 51, wherein:

R®is C,-C,alkyl substituted by.alkoxy.

20 57. A compound according 1o claim 56, wherein:

R’ is methoxy methyl,

58. A compound according to claim 49 or claim 50, wherein:
R’ is C,-C,alkyl.

25
59. A compound according to claim 58, wherein:

R?is methyl.
, 60. A compound selected from the group consisting of:
10

{2S,5E)-2-amino-2-methyl-6-fluoro-7-{(1-iminoethyl)amin 0]-5-heptenoic acid;

(2R.5E)-2-amino-2-methy!-6-fluoro-7-[(1-iminoethyl)amine}-5-heptencic acid;



di hydroch] ori de; (2R, 5Z)-2-ani no-2-net}; 15 MAR 2005
y1l-5,6-dif]Juoro-7-((]-imnoethyl)amno]-S-ieptenoic acid, 25
di hydrochl oride; (2R/'S, 5Z)-2-am no-2-nethyl-5,6-difluoro-7-1 (]
-i m noet hyl ) am no] - 5- heptenoi ¢ aci d, dihydrochloride; 30. {2S,52)
2-am no-2-nmet hyl -6-#li~aro 7-[{]-irninoethyl)am noJ-5 heptenoic acid,
di hydrochl oride; (2SSzZ) 2 amino 2 ncthy] 7 ,(] 1 mnoethyl)arnino]-5
heptenoic acid, 1 5 MAR 2005 158 di hydrochl ori de;
(2S, 52)-2-am no-2-net hyl -7-((1-i m noet hyl ) am no] - 5- hept enoi ¢ aci d,
di hydrochl oride; 5
(2R, 5Z) - 2- am no- 2- net hyl - 7- j(]-lnlnoeHQXI)anlno] 5-heptenoic acid, di
hydrochl oride; (2R/'S, SE)-2-am no- 2- nethyl
-7-5(1- |n1noethyl | ; t
(2R/'S) - 2- am no- ég?ﬁﬁf?%m[n{) P%E’rﬁgggt §$ arhmﬁ%)ghﬂjaﬂgg! 3%2% g{da%?ﬁ]
dihydrach]o:ide 15 (25, 5~z
j - 2-am no- 2- et hyl f | J h hindi-hephienal Lidaci d,
di hydr ochl ori de; (zggsggg&ngE{%%wlﬁﬁg@ggxﬁghnggyﬂﬁ6 |?u05% 7
[ (i-1m noethy])am no]-5-heptenoic acid, dihydrochloride; 20 (2S.5E)-2 ar:
ino 2 fiupromet hybr/B sk 1BhiQ0-Z-rethdk3- ﬂ%dﬂ@et(m)rylhaoﬂmi)minﬂﬁs-hqmnemam acid,
di hydrochl ori de;
(2S,5. E)-2-am no-2, 5-di met hyl - 6-fl uoro-7-[(1-i m noet hyl)am zi o] - 5- hept enoi
c acid, 25 di hydreshlodmiste?-methyl-5-fluoro-7-{(1-iminoethyljamino]-5-heptencic acid;
(2S, 57) - 2-am no-5-fl uoronet hyl - 2-met hyl - 6-fl uoro-7-j (1-i m noet hyl ) ar ni noj -
5-

28,5E)-2-amino-2-methyl-5-fluoro-7-[{1 -iminocthyl}aminoj-5-keptenoic acid;

10
(25,52)-2-amino-2-metbyl-5,6-difluoro-7-[(i-iminoethyl)eminc]-5-heptenoic acid;

{2R,52)-2-amino-2-methyl-5,6-difluoro-7-{(1 -iminoethy])amino]—fi -heptencic acid;

15 (2 R/S,5Z)-2-gmino-2-methyl-5,6-difluoro-7-[(1-iminoethyl)amine]-5-h eptenoic

acid;

(ES,5Z)-2-amino-2—m‘;:ihy1-6-ﬂuoro-?-{( I —iminuethy])amino]'—S-heptcneic acid;
20 28,52)- 2-amino-2-methyl-7-{(1-iminoethyl)amino]-5-heptenoic acid;
(28,52)-2-2mino-2-methvl-7-[(1 -iminuethy!lamino]-3-heplenoic acid;
(2R,52Z)-2-amino-2-methyl-7-[(]-iminoethyljamino]-5-heptenoic acid;
(2R/S,5E)-2-amino-2-methyl-7-{(1 -iminoemyl)anaiﬁo]-s-hepzenoic acid;
(2R/S5)-2-amino-2-methyl-7-{(1 -jminoethyi)a_mina]— 5'h§?rﬂ‘___07j.c aczd
30 (2.5‘_.5.5)-2—amin‘o~2~ethy!-é—,ﬂuoro-7-[( 1-iminocﬂ-}y]:)émsno]-S-I'.I:lr:pt_e:.lc;i_c ac:d

(25.5E)-2-amino-2-methoxymethyl-6-fluoro-7-[(1-iminoethyl)am ino}-5-heptenoic

acid;



hept enoi ¢ aci d, dihydrochloride; 30 (28,5t-)-2-anino-2,6-dinethyltg MAR 2005
5-flaoro-7-[ (I -imnoethyl)am no] -5-heptenoic acid, dihydrochloride;
(20',52)-2-arn ino-6-fluoromethyl -2 :nmethyl-5-1luoro-7-[(] -: m
inoethyl) ami no]l-5 1 5 MAR 2005 ' 159 heptenoic acid, dihydrochloride;
(2S,52)-2-am no-2-ethyl-7-[(] -irninoethyl)am no]-5-heptenoic acid,

di hydrochl oride; 5

(2S, 52) - 2- am no- 2- net hoxynet hyl - 7-[ () -i mi noet hyl ) am no] - 5- hept enoi ¢ aci d,
di hydr ochl ori de;

(2S,52)-2-am no-2-fluoromet hyl -7-[ (1-irninoethyl)am no] =5=hept enoi ¢ aci d,
10 di hydrochl ori de; 156

(2S,52)-2-am no- 2, 5-di xnet hyl -7-[ (1-i m noet hyl ) am no] - 5- hept enoi ¢ aci d,

di hydrochl oride; 15 (2S, 5E)-2-am no-5-fl

uor onet hyl - 2-met hyl - 7-[ (1-i m_noet hyl ) am ng] - 5- he 0i.C cid, .

di hydr och] ori de: (¥@€ﬁ4@:%%W@YBg'§F%?ﬁ911@7’9?‘%‘35 amino]-5-heptenoic

- i m noet hyl ) am n@{;ja.5- hept enoi ¢ acid, dihydrochloride; 20

(2S, 5E) - 2- am no- 6-fl uor onmet hyl - 2-met hyl - 7-[ (1-i m noet hyl ) am no] - 5- hept enoi
c acid, dihydrochloride; and

(2S) - 2- aBi NO- 2- MELSAREN-3-Emidod; 3-diinara@tchuodost- (i -mObecBw D aptylr S-béptenaciacid; 25

di hydrochl oride. 61. A pharnaceutical conposition conprising at |east one
conmpound according to Claim®60. 30 62. A novel internedi ate conpound

sel ected from 1(3,5KARa2BOS-Moromethyl-2-methyl-6-fluore-7-[(1-iminoethyl)amino}-5-

hepienoic acid;
10 (25,5E)-2-amino-2,6-dimethyl-5-fluoro-7-[(-iminoethyl)amino}-5-heptenoic acid;

(25,52)-2-amino-6-fluoromeihyl-2-methyl-5-fluoro-7-[(1-iminocthyl Jamine] - 5-

heptenoic acid;
15 (28,52)-2-amino-2-ethyl-7-[(1-iminoethyDamino]-5-heptenoic acid;
(28,52)-2-amino-2-methoxymethyl-7-[{ 1-iminocthyljamino]-5-heptenoic acid,

(28,57)-2-amino-2-fluoromethyl-7-{(1-sminoethyl)aminc]- 5-heptenoic acid;.

20
(28,52)-2-amino-2,5-dimethyl-7-[{1-iminoethyl)aminc]- 5-heptenoic-acid,
(28,5F)-2-amino-5-fluoromethyl-2-methyl-7- (1-iminoethyl)amin 0)-5-beptenoic
acid; ‘

25
(28,5Z)-2-amino-2,6-dimethyl-7-[( 1-iminoethyl)amino]-5-heptenoic acid; = -
(28,5 E)-2-amino-6-flucromethyl-2-methyi-7-[(1-iminoethyl)amino ]-5-beptencic.
acid; ' '

(25)-2-amino-2-methy]-7-[{1 -iminoethyl)ami’ne]-S-he;nynoic acid;

(28,5 E)-2-amino-2-methyl-6-fluoro-7-[(1-iminocthyl)amino}-5-heptenocic acid,
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dihydrochioride;

(2R.5E)-2-amino-2-methy}-6-fluoro-7-[(1-iminoethyl}amino}- 5-heptenoic acid,

dihydrochloride;

(2R/S,5E)-2-amino-2-methyl-6-fluoro-7-[(1-iminocthyl)amino}-5-heptencic acid,

dihydrochloride;

(ERJ’S,SE}—Z-amino—2—methy!-5-ﬂuoro-7—[(l—iminoethyl)amino]-S-heptenoic- acid,

dihydrochloride;

(2R/S5,5Z)-2-amino-2-methyl-5-fluoro-7-{(1 -iminoethyl)amino]-5-heptenoic acid,
dihydrochloride; : -

(2R, 5E)-2-amino-2-methyl-5-{luaro-7-{(1 -imincethyamino}-5-heptencic acid,

dibydrockleride;

(25,5E)-2-2mino-2-methyl-5-fluoro-7-[{1-iminoethyl)amino - 5-heptenoic acid,

dihvdrochloride;

(25,52}—2—amin0-2-methyl—j,6-diﬂuoro-7-[(]—iminoelhy])amino]-S-.heptenoic acid,

dihydrochloride;

(2R.5Z}-2-amino-2-methyl-5,6-di fJuoro-7-[{1-iminoethyl)amino]- S-bepienoic acid,

dihydrochloride;

(2R/S,52)-2-amino-2-methyl-5.6-difluoro-7-[(1 -iminoethyl}amino]-5-heptendic
acid, dihydrochloride; '

(25,57)-2-amino-2-methyl-6-fluoro-7-[{ 1-iminocthyi}amEno]-ﬁ-hej)tendi‘c acid,

dikydrochloride;

(28,52)-2-2mino-2-methyl- 7-}(1-iminoethyl)amine]-5-heptenoic acid,



5 10 ?5 20 25 0 0 NH2.HOl F ~~ - cc H3~ie G '.30 1 5 VAR 2005 163 5 F
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dihydrochloride;

(28.52)-2-amino-2-methyl-7-[(1-iminoethy[)amino]-5-heptenoic acid,
dihydrochlonde;

5
(2R,52)-2-amino-2-methyl-7-[( 1.-iminoethyl)amino]-5~hepienoic acid,
dikydrochloride;
(2R/S.,5E)-2-amino-2-methyl-7-[(1-iminoethy!)amino)-5-heptenoic acid,

10 dihydrochloride;
(2R/8)-2-2mino-2-methyl-7-[(1-iminoethyl)amino]-S-heptynoic acid,
dihydrochlorige;
15 (2S,5E)-2-2mino-2-ethyl-6-fluore-7-{ (1-iminoethyl Jamine]-5-heptenoic zcid,
dikydrochloride;
(25,5E)-2-zmino-2-methox ymethyl-6-fluoro-7-[(1-iminoethy] }amino]-5-heptencic
- acid, dibydrochloride;
20
(25,5E)-2-armino-2-fluoromethyi-6-fluore-7-[(1-iminoethyl)aminoj-5-heptenoic
acid, dihydrochloride;
(28,5£)-2-amino-2,5-dimethyl-6-flucro-7-[{1-iminoethyl)amino}-5-heptencic acid,
25 dihvdrochloride;
(25,57)-2-amino-5-fluoromethyl-2-methyl-6-flucro-7-{(1-iminoethyljaminoj-5-
heptencic acid, dihydrochloride;
30 (28,55)-2-2mino-2,6-dimethyl-5-fluoro-7-[(1-iminoethylamino)-S-hepiencic acid,

dihydrochloride;

(25,5Z)-2-amine-6-fluoromethyl-2-methyl-5-flucro-7-{(}-iminoethyljamino}- 5-
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heptenoic acid, dihydrochloride;

(28,52)-2-amino-2-ethyl-7-{(1 —imino‘ezhyl)amino]-s-heplenoic acid,
dihydrochloride;

(25.52)-2~amino-2-methoxymethyl-7-[(1-iminoethyl)amino]-5-heptenoic acid,
dihydrochloride; -

(25,52)-2-amino-2-flueromethyl-7-[(1 -iminoethyl)amino}-5-heptenoic acid;
dihydrochieride;

(25,5Z)-2-amino-2,5-dimethyl-7-[(1-iminoethyl}amino]-5-heptenoic acid,
dihydrochlorice; :

(28,5E)-2-amino-5-fluoromethyl-2-methyl-7-{(1-iminoethyl)amino}-5-heptenoic

acid, dihydrochloride;

(2,5',52)—2-amino-2,6;dimelhyl-7-[(] -iminoethyl)amino]}-5-heptenoic acid,

dikvdrockloride;

(25,5E)-2-amino-6-fluoromethyl-2-methyl-7-[( I-iminoethyl)amino)-5-heptencic
2cid, dibydrochloride; and '

(25)-2-amino-2-methyl-7-[(1-imincethyl)amino]-5-bepryroic acid,

dihydrochloride.

61. A pharmaceutical composition comprising at Jeast one compound

according to Claim 60.

62. A novel intermediate compound selected from: '

1MaR 2005
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0O M Me COZMe D--4 NYH Me CO2Me NH2 . HCQ vf_ 30 ci ]66 Me N11~ {Ng/ MNR 7005
Co2Me 0- NH2 O5; and N\H M M N H 10 15 NH2 63. A novel internedi ate
conmpound selected from 4-[(2E)-5-[[(],1-dim

et hyl et hyl ) di net hyl si | yl ] oxy] - 2-fl uoro-2-pentenyl]-3-rn ethyl -
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1, 4- oxazi n-3-yl]-2-fiuoro-2-pentenyl]ethanimdamde; L 5 15 MAR 2005
(5E) - 2-am no-6-flu oro-2-nethyl-7-(3-nethyl -5-o0xo-

, 2, 4- oxadi azol -4(5H)-y1)-5- heptenoic acid, nethyl ester;

(28 5E) - 2- am no- 6- f

uor o- 2- net hyl - 7- ( 3- et hyl - 5- oxo-1, 2, 4- oxadi azol -4(5H)- 30 yl)-5-heptenoic
acid, nethyl ester;

(2S, 5E) - 2-am no-6-f3uoro-7-[[(] E)-]-(hydroxyi m no) et hyl ] am no] -2-rnethyl -5
- heptenoic acid; 15 MAR 20 5 167

(2S, 5E) - 2-am no- 6-f | uor o- 7- [(|-|n1noe559 ]) am no] - 2- et hyl - 5- hept enoi ¢
acid, nmethyl ester; 5

(2R, 5E) 2-ani no- 6- f | uor o- 2- met hyl - 7- ( 3- met hyl - 5- oxo- 1, 2, 4- oxadi azol - 4(5H) -
yl)- 5-heptenoic acid, nmethyl esger;

(2R, 5E) - 2- ami no- 6- f1 uor o- 7- [(Q~fn1noeth% i L-Z-nethyI-S-heptenoic
acid, ethyl ester; 10 ,>“€ ?“

(5E) - 2- am no- 6- f1 uor o- 7- (3- ne hyj 5- ox -16%H - oxadi azol -4(5H"') -yl )-5-hepte
noic acid, nethyl ester;

(5E) - 2- [[(lz) (4- chlorophenyl)nethyl|den@]an1n01~6 fl

uor o- 7- 3- net hyl - 5- oxo- 15 1, 2, 4- oxadi azol - 4(511) yi )- 5-heptenoi c acid,
nmet hyl ester; (5E)-2-am no-6- quoro 2- met hyl - 7- ( 3- net hyl -
5-oxo-1,2,4-oxad|azol 4(51] }- yI  heptenoic acid, nethyl ester; 20

(5E) - 2- am no- 6f | uoro-7-[ (1- |nunp hy] ) am no] - 2- nr et hy] - 5- hept enoi ¢ aci d,

nmet hyl ester; Methyl (5E)-7-[(fp?t but oweydids bony] )am no]-2- { [(1
Z)-(2,4-dichl oropheny]) - nethymiq ] Hy
uor o- 2- net hyl hept - 5-enoate; 25

(5E)-2Jﬁ-diatnino-5-f|uoro-2-net)y|-5-hepﬁ%noid acid, nethyl ester,
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di hydrochl oride; (5)-2-am no-5-fuoro-7-[(1-im.noethvl)amno] .24 F MAR 7009
nmet hyl - 5- bept enci caéd; 30. nethyl ester, nonohydrochl ori de;
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ester; 1 5 MAR 21005 168 (52)-2, 7-di am no-5-fl uoro- 2-ni et hy] - 5- hept enoi c
acid, nethyl ester, dihydrochloride; 5

(52) - 2-am no-5-fluoro-7-[(1-i m noet hy] ) am no) - 2- met hyl - 5- hept enoi ¢ aci d,
met hyl ester, dil hydroch]ori de;
4-[(22)-5-hydroxy-2-pentenv|]-3-nethyl%i,2,4-oxadiazol-5(4kb-one; | f1
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oxazol i di nyl)-2-penl eny] ] - 3- mej§ egimazol- 5(4H) - one; 15

3-Met hyl -4-[5-(tetrahydro-p~ ra@mg onxy) ent-2-eny]]-4H[ ]

, 2. 4j oxadi azol -5 one; 4 (5 Hydroxy pent 2bg? 3 nmethyl -4l -one- 20
thhanesulfonic acid 5(3 -nethyl-5-oxo-[ 3,
2, 4] cxadi azol -4-),1)-pent-3-eny3 ester; 4
2-eny])-3-nethyl -4H[], 2, 4] oxadi a2o0l - 5- on
Rac- 2- Am no- 2- net hyl - 7- ( 3- et hyl - 5- oxo- [) 4] oxadi azol - 4-yl) - hept - 5-enoi ¢
acid methyl ester: Rae-2-Am no-2-nethyl-7-(g3-nmethyl-5-oxo-[ 1,2, 4] oxadiz:
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15 MAR 2005 169 5 jO 15
(2S,52)-7-Acetim doyl am ro-2-am no- 2- net hyl - kept-5-enoi ¢ aci d net hyl
ester, dihydrochloride hydrate; (2S,52)-2-amno-7-[[(I.- |
- (hydr oxyi m no) et hyl ] am no] - 2- net hyl - 5- hept enoi ¢ aci d;
4-1(2E)-5-[[ (1, 1-dine thy] ethyl)
di met hyl si Iyl ] oxy] - 2-pentenyl]-3-nethyl -1, 2,4- oxadi azol -5(4H) - one;
4-[ (2E) - 5- hydr oxy- 2- pent enyl ] - 3- net hyl - 2, 4- oxadi azol - 5(411) - one;
(5B)-2-[[(1 E)-(3,4-dichl orophenyl)nethylidene]am no] -2-nethyl
-7-(3-nmethyl - 5- oxo-I, 2, 4-oxadi azol - 4%, ) -yl )-5-heptenoi ¢ aci d, nethyl
ester;
(5E) - 2- am no- 2- et hyl - 7- ( 3- net hyl - 5- oxo- 1, 2, 4- oxadi azol - 4(5h')-yi)-5-hepte
noic acid, nethyl ester; and j{ﬁ%
(5E)-2-anino-7-(ethaninidoylangﬁﬁk-z-nethylhept-5-enoate.
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63. A novel intermediate compound selected from:

4-[(2E)-5-[{(1.1-dimethylethyl)dimethylsilyl]oxy]-2-fluoro-2-pentenyl]-3-methy!-
1,2,4-oxadiazol-5(4H)-one;

4-[(2E)-2-fluoro-5-hydroxy-2-pentenyl]-3-methyl-1,2 4-oxadiazol-5{(45}-one;
4-{(25)—2-ﬂporo-5-iqdo—Z—pcntcnyl]—B;-m ethyl-1,2,4-oxadiazol-5(4H): one;

(35,6R)-3-[(3£)-4-fluoro-5-(3-methyl-5-ox0-1,2,4-oxadiazol-4(5H)-yl)-3-
pentenyl}-3,6-dibydro-3-methyl-6-(3-methylethy!)-5-phenyl-27-1,4-oxazin-2-orie;

N-[(2E)-5-[(35,6R)-3,6-dihydro-3-methyl-6-(1-methylethyl)-2-oxo-5-phenyl-2 /-

1,4-0xazin-3- -yl]-2-fiuoro-2-pentenyljethanimidamide;

(5E)-2-amino-6-fluoro-2-methyl-7-(3-methyl-5-0x0-1,2,4- 0)(ad13201-4(5H) vl)-5-

heptenoic acid, methyl ester;

{28,5E)-2-aming-6- ﬂuoro-E-methyl-?' {3- methy] -5- 0X0- 1 2,4~ oxamazol-fi(SH)

yh)-5-heptenoic acid, methyl ester,

{28,5E)-2-amino-6-fluoro-7-[[(1E)-1-(hydrexyimino)ethyl}amino]-2-methyl-5-

heplenoic acid,

15 MAR 2005
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(28,5E)-2-amino-6-fluoro-7-[(1-iminoethyl)amino]-2-methyl-5-heptenoic acid,

methyl ester;

(2R,5E)-2-zmino-6-fluoro-2-methyl-7-(3-methyl-5-oxo0- 1,2 4-oxadiazol-4(5 H)-

y1)- S-heptenoic acid, methyl ester;

(2R,5E)-2-amino-6-fiuoro-7-[(1-iminoethyi)amino]-2-methyl-5-heptenoic acid,

ethyl esier;

(5E)-2-amino-6-fluoro-7-(3-methyl-5-ox0-1,2,4-oxadiazol-4{55)-y])-5-heptenoic

acid, methyvl ester;

(5£)-2-[[(12)-(4-chlorophenyl)methylidene)amino}-6-fluoro-7-(3-methyl-5-oxo-
1,2,4-oxadiazoi-4({5/7}-y1}- 5-heptenoic acid, methyl ester;

{(5F)-2-2mino-6-fluoro-2-methyl-7-(3-methyl-5-oxc-1,2 4-oxadiazol-4(5H)-vi1)-5-.

heptenoic acid, methy! ester;

(5E)-2-amino-6-{luore-7-[(1-iminoethyl)amino]-2-methyl-5-heptenoic acid,

methy! ester;

Methyl (SE)-7-[(tert-butoxycarbonylyamino]-2- {{(1Z2)-(2,4-dichlorophexyl)-

methylidenejamino} -5-fluoro-2-methylhept-5-enoate;

(5E)-2,7-diamino-3-fluoro-2-methyl-5-heptenoic acid, methyl ester,

dihydrochloride;

(5E)-2-amino-5-fiuoro-7-{(1-iminoethyl)amino}-2-methyl-$-heptenoic acid;

methyl-ester, monohydrochloride;

52)-2-I1(1E)~(2,4-dichiorophenyl)methylidenejaminc)-7-{[(1,]-dimethylethoxy)-
PhEny 3

carbanyl]amino]-5-{lucro-2-methyl-5-heptenoic acid, methyl ester;
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(5Z)-2,7-diamine-~5-fluoro-2-methyl-5-heptenoic acid, methyl ester,

dihydrochloride;

(52)-2-amino-5-Tiuoro-7-[ (1-iminoethyl)amino}-2-methyl- 5-heptenoic acid,

methvl ester, dibydrochloride;
4.[(2Z)-5-hydroxy-2-pentenyl]-3-methyl-1,2,4-oxadiazol-5(47)-one;

(32)-5-(3-methyl-5-0x0~1,2,4-0xad1azo}-4{SH)-v})-3-penteny! ester, acetic acid,

trifluoro-;

4-{(22)-5-[(2R,45)-3-benzoyl-2-(1,1-dimetbylethy!)-4-methyl-5-ox0-4-
oxazolidinvl]-2-pentenyl}-3-methyl-1,2,4-oxadiazol- 5{4/4)-one;

3-Methyl-4-[5-(tetrahydro-pyran-2-yloxy)-pent-2-enyl]-4H-{1,2.4Joxadiazol-5-

one;

4-{5-Hydroxv-pent-2-enyl}-3-metivyl-415- 1,2, 4]Joxadizzol-5-one;
Methanesulfonic acid 5-(3-methyi-5-oxo0-[1.2,4]exadiazol-4-y])-pent-3-eny] ester;
4-(5-Jodo-penmt 2-eny/}-3-methyl-4H-[1,2,4]oxadiazol-5-one;

Rae-2-Amipo-Z-methyl-7-(3-methyl-5-ox0-[1,2,4 Joxadiazol-4-y1)-hept-5-enoic

~ acid methy) ester;

Rac-2-Amino-2-methy}-7-(3-methyl-5-oxe-{1 ,-2_.4]dxadf‘e_.;ql—4f)f1).}i$§:p%t-5;_cnoi'c

acid;

(28,5Z)-2-Amino-2-methyl-7-(3-methy)-5-oxo-{1,2,4Joxadiazol-4-y1)- hept-5-

enoic acid methyl ester;

15 MAR 7005
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(28,5Z)-7-Acetimidoylamino-2-amino-2-methyl-hept- 5-enoic acid methyl ester,

dihydrochloride hydrate,

(28,52)-2-amino-7-[[(1E)-1-(hydroxyimine)ethylJamino]-2-methyl-5-heptencic

acid;

4-[(2E)-5-[[(1,1-dimethylethyl}dimethylsilylJoxy]-2-pentenyl]-3-methyl-1,2,4-

oxadiazol-5(4H)-one;
4-[(2E)- S—hydroﬁcy—z-pcntenyl}—?a-methyl-2,4-oxadiazol—5 (4 H)-one;

(SE)-2-[[(] E)-(3,4-dich]o_fophenyljmcthy]idene]amino]—2-methyl-7-(3-mcthyl-s-

ox0-1,2,4-0xadiazol-4(5H)-yl)-5-heptenoic acid, methyl ester;

(5£)-2-amino-2-methyl-7-(3-methyl-5-0x0-1,2,4-oxadiazol-4(5H)-yl)-5-heptenaic

acid, metiyl ester; and

Methy! (5E)-2-amino-7-(ethanimidoylamine}-2-methylthept-5-enoate.



