; €3e0- 4\ 62TUBWO 02/ 22SS9 , PCT/ USOL /28733 2- Am no-2- Al kyl -4 Hexenoi ¢ and_.
Hexynoi ¢ Acid Derivatives Useful as Nitric Oxide Svnthase Inhibitors Cr %sy ‘
Ref er enceyhQ/78ds6t €d Applications This application clains pcha;ppesit &f

U.S. Provisional Application Serial No. 60/232,680, filed Septenber 15,

2000. Field of the Invention The present invention relates toQ
2- am no- 2- al kyl -4 he e A TAGRENO0Iq ANG FICN VI it DOH¥alyes t heir use
in therapy, in particul ar tUsefud agNitrieOxideSynthasednhibjtersiase i nhi bitors.
Rel ated Art It has been known since the early 1980's that the vascul ar
rel axation caused 15 20 by acetylcholine is dependent on the vascul ar
endot hel i um 2 pAerengs to Redated Applications ng factor (EDRF), now known to be
“nitric oxide (NO iq§,;: [ I . [ oy. nid i £ oxi de
synt hase ( ) . Thgffl 4c |3F%§O%%#&ﬁb&g§b%%§lg§}o i%' gf@%ﬁﬁ%@@éﬁ w&os\tﬁn%la or wel |
over |00 year No. 60/239@80, filsd Séftembert 15 2000.i ve species deriving from
anylnitrite, glyceryltrinitrate and other nitrovasodilators. The
identification of EDRF as NO has coincided with the discovery of a

bi ochem cal p#FHdaaytHeMnhtieh NO is synthesized fromthe am no acid
L-arginine by the enzyme NO synthase. Nitric oxide is an endogenous

stinmul ator of the sdhelpresenfinvantioneaclaigs kagemins2aikyhddiex¢nmic el hexynoic

endot hel i ym dependent . rel axation, NQis involved i.n a nunber .of bi ol ogical
actions i Al udi raRBEBYPLEREE ussn BeropY.&n BEeuar e Bg 1o piffic e
comuni cation in the central nervougysysteMibilgre are at least three types
of NO synthase as follows: (i) a constitutive, Ca~/cal nodulin dependent
enzyne, | ocat &tldted Alte endot hel ium that releases NO in response to
receptor or physicagl, stinmujation. (ii} stitutive, Ca~/calnodulin
dependent enzyne, ﬁb‘%aétbéﬁn ‘i’rhﬁnﬁerﬁlfﬁ?r?%ggg%‘b?trté?(g%@@ REHOR 68p6fse to
receptor or p%g%l:&gichéﬁﬁe‘ﬁg'd én@Bnt drf the %a&uﬁ?éﬁddt R defieMiR- Whi ch i's
i nduced after activation of vascul ar snmooth nuscle, macrophages,

endot hel i ab celetised miting factob EDRF), abivdmoswl tb de Injtrie orlhole ¢NIO) isgmherayddaiki nes.

Once expressed, this inducible nitric oxide synfhase (hereinaffer "iNOS")
generates NO dhyaspulauendpthegpmy l?)’er“ﬁé‘Pﬁ’%ed%Y.“thFé‘?/\m8§h é@?‘?@“"“y of RO 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) a constitutive, Ca™/calmodulin dependent enzyme, located in the
endothelium, that releases NO in response to receptor or physical stimulation.
(il) a constitutive, Ca™/calmodulin dependent enzyme, located in the brain,
30 that releases NO in response to receptor or physical stimulation.
(iii) a Ca' independent enzyme which is induced after activation of vascular
smooth muscle, macrophages, endothelial cells, and a number of other cells by
endotoxin and cytokines. Once expressed, this inducible nitric oxide synthase

(hereinafter “iNOS”) generates NO continuously for long periods.
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WO 02/ 225S9 PCT/ USOL/ 28733 2 The NO rel eased by each of the two
constitutive enzynes acts as a transduction nechani sm underlying several
physi ol ogweAlzhesponses. The NO produced by the induci bl e gAZYHE24783
cytotoxic nolecule for tunor cells and invading m croorganisns. It also
appears that adverse effects of excess NO 5 production, in particular

pat hol ogi cal vasodil ation and tissue damage, may result largely fromthe NO
synt hesi zed by i NOS. There is a grow ng body of evidence that NO may be
involved in the degeneration of cartilage which takes place as a result of

certain conditi Onsrl?éJﬁB @%a?erdt re!a{ﬂ# §f@gq‘g!’r}]goﬁsﬁnﬂl\,%%nér}ﬁ%ct@ﬁta NO synt hesi s

is increased in rheunatord arthri in osteo t1s.” Some of the
" NO synt hase i nipailéciod ndchps@dntienyihh esvars vhisolugiealatsponsstsaheNdve; they
inhibit both the constitutive and the inducible NO synthases. Use of such a
non- sel ect i ve podusedblidkeindneiblgienayme iscpiyteioxicheeleqpiefor temeecells andken i n

der t id th tential.l i f -i nhibi ti f
Che tongt Lot puRGal R0 mits Rl 0 Poe R B R SRt S Fhars TR t enei on
and possi blge tlbmﬁmﬁgfﬁ I}ﬁﬁ%ﬁ}}gr?ﬁ%ld&%ﬁ?gﬁodilﬂi&@fnﬁitﬁbﬂ@d&mdg@,Ih redge of

t he therapeutic use o a non-sel ective NO synthase 1 nhibitor) fox
t he treatnent lafgetyolkon thkehyOlsynthesiaed be¥OS.ecommended that the patient nust

be subject to contjnuous bl ood pressure nonjtaqixng throughout the
treatnent. Thus, qrﬁlsrf’pgf%'&ge@ﬂ?’\f’ie@e%%_ﬁfbﬂ;@“%qu_rfm’ i"?‘g‘r“sthﬁave
therapeutic ut aéghﬁéfaﬂ?élpé‘ﬂ&ﬁﬂaéﬁﬁicﬁ@ﬂ(e?ﬂfah@ﬁﬁa Rt 8Etd ﬂ?c?ﬁﬂi&@%ﬁ%as'\'o

synt hase i nhi bitors which are selective Iin the sense that ey In It the
i nduci bl e NO sartitriizsed itds alse Enewnl gra NGy sytleaises inextasstt intrhavmadtbid arthritis
constitutive isof.orns of NO synthase woul d be of even greater therapeutic

benefit ant ea@ddp oFEOYLEIES ~Moncada and E. Higgs, FASEB J., 9, 1319- 1330,

1995). 25 PCT Inter 4 L |4 k . ETaTcN at ent

No. 5,132,453, the %c?ﬂ@u?@%ﬂtg\ﬁ%ygﬂ%ﬁs R}eé?g%é/ﬁ%r:’g%rﬁa or at %3 a%mfrgf erence
in their entirslactias theywhilit bethhkes enstitudive ahdthe indueibdeNdssynttakes. rieturt
nitric oxide synthesis and preferentially inhibit the inducible isoforni of

nitric oxide s3AhRA9B-seloetiva NOsyRhascinbibitagIeapises thefreregs cargdedakensn ppder

di scl oses certai L dLno.. i vat i i | _d.0. 1L 0ohi:bitlng
nduci bl it rpevog ft bR RbL FriBna3 of bt BniB R0l LBRNS 12
attenpts have NeOesynthasks sich dofbequeeds itclpdihg Agperieision eh®pddsibld thraxhbd¥ids

i nhibitors by adding one or nore rigidifying elenents to the inhibitor's

structure. PubMddiissiodamagg. n pageular, ipthe(cricefitbe theeapeut@hiase of L-NMIYA (@1999) )
and R J. You e . i ~ t , 7 (2 ch that
i nposing 5 con o“r'gr%%l“%a@%{“éﬁaé%g’ l%%?ﬁfgé F\l{get%)eramrlr%ngé) f ?o g.(l‘l éohnogggeli%tr?g%bubl e
bonds is not aretaviaicadddehanie paent isi Basublect® c@atihvdus bldodl prédslrel Nhi bi t ors.
Summary of the Invention Conpounds have now been found which have the
advant age of b@pgorine throughout dkg weatment. (THhas Hulenanaselactisg NQsopthase assay, a
nodel for teganthriti to The present. .invention denonstr.ates at a

car bon- carbon 13101[] tlofas }Egngjeég’r?u %uﬁété/d)r%vsld%d.'ﬁ\ﬁ?tg?p@f(fpﬂaﬁegprgf%m ?re;%ﬁn.t he
resul ting conpNONathase/BhibtePAsit. drebelecefite/inaRd sbnSetHREHeY iidhibit e | Nhi bi tion

of inducible NOS. The present invention denonstrates that a carbon-carbon
doubl e bond  inducible NO synthase to a considerably greater extent than the constitutive

1soforms 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).

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

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

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



imparts a favorable interaction with inducible NOS, such that the resulting
15 conpounds have unexpected potency and selectivity for inhibition of

i nduci bl ewly@>294s¢r the constitutive isoforms. Further, conpqunrds £hsthe
present invention have the advantage of being very efficacious as i NOS
inhibitors in the human cartil age expl ant assay, a nodel for
osteoarthritis. At the sane tinme the conp8unds of the present invention are
20 surprisingly less able to penetrate certain non-target organs in test
systens, especially in conparison to the conpounds of WD 93/ 13055. This

surprising differerglhl oflehs $APEBLELMAGE £t ﬂ?@&é’ﬁ@}o@ﬂ%%ﬁ‘t{i ﬁeg&céfgértggﬁn ds

(cartilage) and other organs 1s an unexpected "advant ag

" of the presentNO$ighibitors. by raddingr omel ozsiert rigiifyinguoidmenfs tcehepirdilsitdr's

i nvention are represented by: 25 WO 02/ 22ss9 4 R3 NH., H H3C N~Q CO~-H NH
PCT/ US01/ 28733trreture. Pubjications by - dies ehal@ieoraMed. Ghenat 4092(99P)) apd&K-eof ,

wherein: R i t f r C I Shi . C~-CS
Al ky and C1- &5 VorRE|of & Rk el B Ta 36 36 oddiE AN Thay igBsing
sel ect ed fpomcbhfdnghtisHal Gipiditys iwithgo of yHalsre geibonh@iton Gbutls tahdy lis avdaCl- CS
al kyl substituted by al koxy or one or nore halo; R3 is Cl1-C5 al kyl or Ci1-C5
al kyl be subst#vasetdeapgroaghide ippait selectivaty fapNOSHANSItOIo | n an enmbodi nent

represent ed b)é Far mul ?thl ,Inth .invention relates to: R R2 R3 NHS H H3C N
C02H 15 NH umimary of the'Invention

Compounds have now been found which have the advantage of being very
efficacious in the human cartilage explant assay, a model for osteoarthritis.

10 The present invention demonstrates that a carbon-carbon double bond can be
used as a rigidifying element, and the resulting compounds have unexpected
potency and selectivity for inhibition of inducible NOS.

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

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

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

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

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

25



or a pharmaceutically acceptable salt thereof, wherein: WO 02/ 22SS9
PCT/USOL/ 28733 5 R is selected fromthe group consisting of hydrogen,

hal o, O -wg @hksh and C--CS al kyl substituted by al koxy orpcqﬂgo%sﬁpre
hal o; R2 is selected fromthe group consisting of hydrogen, halo, Cl-CS

al kyl and C1-CS al kyl substituted by al koxy or one or nore halo; R3 is
Cl1-CS al kyl or Cl1-CS al kyl be substituted4by al koxy or one or nore halo. Tn
an enbodi ment represented by Fornula |1, the invention relates to: CO2H H3C
N H2ZN R NH |0 11 or a pharmaceutically acceptable salt thereof, wherein: R3
is Cl1-CS al kyl, said Cl1-CS al kyl optionally subgtit d by hal o or al koxy,
sai d al koxy optionally substituted by one or no I n an enbodi nent
“represented by Formula |11, the invntion rel ates : 15 RL RR R3 ~NH., H
H3C N CO,H NH 1~ 20 or a kQQLLy e salt thereof,

wherein: R is selected fromth§f group™Consisting of @G@dilogen, hal o, Cl-C5
al kyl and C1-CS al kyl substitut@d by al koxy or one or nore hal o; WO

02/ 22y9 6 PCT/US01/28733 R2 is ected fromthe group consisting of

hydr ogen, halo, d-CS al kyl and -CS al kyl substituted by al koxy or one or
nore halo; R3 is O-CS alkyl or Cl1-CS al kyl be substituted by al koxy or one
or nore hal o. R!

Q= — or LLL"':._LL'

or a pharmaceutically acceptable salt thereof, wherein:

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

R3is C;-Cs alkyl or C,-Cs alkyl be substituted by alkoxy or one or more halo.

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

or a pharmaceutically acceptable salt thereof, wherein:



I n an enbodi nent represented by Fornula IV, the invention relates to: 5
COZH H3C N HzN ~R3 I NH )v or a pharmaceutically acceptable salt thereof,
wherein: @ oB32459 C--CS al kyl or C--CS al kyl substituted Ryraldspigss9r one
or nore halo. In an enbodi nent represented by Fornula V, the invention
relates to: Rk R2 R NHz Hc H3C N COZH NH 15 V or a pharmaceutically
acceptable salt thereof, wherein: R is s&lected fromthe group consisting
of hydrogen, halo, Cl1-CS al kyl and Cl-CS al kyl substituted by al koxy or one
or nore halo; RZ is selected fromthe group consisting of hydrogen, hal o,

c - Cs al kyl it. hal
€3 8L SRR A RSB gt eLesumy Py e, 1l o
~ halo. In an eﬁtk‘?mdﬂ?@mltefdemﬂls@m&dmby)rﬁmmdl@ VI, the |nvent| on rel at es to:

WO 02/ 22e9 7 PgT/ USO1/ 28733 COZH H3C N HZN R3 - NH VI or
phar maceut i ca w%@&fméhwpupmm%@g of yrrpgan halraCi §5@jkyt®da€|?1k(}5 or

Cl- CS al kyl u one _or .nore halo. In a broad aspect,
the present i @‘élﬁﬂtbé tugeéib%'i aﬁﬂé%‘tye qng OhBVEs ﬁfg%’rrpounds,
5 Riig C;-Cs alkyl or C;-Cs alkyl be substituted by alkoxy or one or more halo.

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

CO,H

10 o
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 an embodiment represented by Formula III, the invention relates to:

15

R! R? R3 NH,
H,C N\}Zi)\
\”/ CO.H
NH
m

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

alkyl substituted by alkoxy or one or more halo;



pharmaceuti cal conpositions, process for preparing novel conmpounds, process
for preparing pharmaceutical conpositions, and nethods of using said

conpoundsy @@ egposi tions for inhibiting or nodul ating ni ﬁ%oﬂ%&ﬂﬁ
synthesis in a subject in need to of such inhibition or no u{atlon y

adm ni stering a conpound which preferentially inhibits or nodul ates the

i nduci bl e isoformof nitric oxide synthase over the constitutive isoforns
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

| owering. Thepr.esen S posse useful nitrjc i d n{ ha

i nhibiting actR|a Nii eg?&%cﬁﬁgiﬁghlé;glg ugfﬁ'éséﬁ%.i‘é O? g?'%ré)gﬁ%’iﬂﬂ’ C?};S[a:ﬁ%’?%(f}%gt@gm or

" prophyl axi s ofalkgl gitzaasel B alkeHbtdreor nibrdhaleh t he synthesis or
over-synthe3|ssqf nitric oxide forns a contributory part. Conpounds of the
present i nvent’ dhCwilslallydouSealalkybbe substituiasihy akexyoramher ok hajs.,

inflanmation in a subject, .or for treatjing other..nitric oxide synthase
nedi at ed di sorders%@tgw%ggpeggregwsﬁwgﬁab%g%mf ﬂr[Yh © IR AR IR Ohai n and
headaches. 520 The conpounds of the present invention will be useful in the
treatnment of pain including somatogenic (either nociceptive or

neur opat hic), both acute and chronic, and coul COpHa situation

i ncludi ng neuropathic pain for whiggh a co NSAl I, opi oi d anal gesic or
certain anti-convul sants |d tragdition y be ad ﬁ;stered. 25 I ncl uded
wi thin the scope of the prese I nventton are nagd i M’er nedi at es usef ul
for synthesizing conpounds of f{fhe present invention. WO 02/ 22S59 8

PCT/ US01/ 28733 Conditions in jch the conpounds of the present invention
wi |l provide an advantage in iffi biting NO production from L-arginine
include arthritic conditions. For exanple, conpounds of the present
invention wll be useful to treat arthritis, including but not limted to
rheumatoid arthritis, spondyl oarthropathi®s, gouty arthritis,

osteoarthritis, sxstenic,lﬂ us er &gﬁﬂaﬁos ,juyenile arthritis, acute
rheunatic art I9f APRRIMACRRTGA gé‘F‘FﬁP therpd, WHet§Hbpat hic arthritis,
psoriatic grt kit BY [ o 1] i nventi on
will be fdrtherlungh%nﬁ% tﬁggg?@g?%%%?h%?%ggﬁﬁﬁg?HEﬁ%ﬂgﬁp%ggg&nenstrual
cranps (e.g., dysndnanehbajiment espedsented bpFormulh &/, tlenidiventiongelatestsi ti s,
skin-related conditions such as psoriasis, eczema, burns, sunburn,

dermatitis, pancreatitis, hepatitis, and post-operative inflammuation
i ncluding inflamation from ophthal mc surgerylgyggia ataract surgery and
. |

refractive surgery. Conpounds of the inyention 2 2 be useful to
treat gastrointestinal c&r&itionsEBuch i nf Pammat gy bowel di sease,
Crohn's 15 di sease, gastrBti i and ul cerative

colitis. Compounds of the invdfition in GQkking

i nfl anmati on and tissue damagg}in such di seases as vascul ar di seases,

m gr ai ne headaches, periarteriNygs nodosa, thyroiditis, aplastic. anennia,
Hodgki n' s di sease, scl erodoma, rheumatic fever, type | diabetes,

neur omuscul ar junction di sease 20 including nyasthenia gravis, white matter
di sease iqgluding mul tiple sclerosis, sargpidosis, nephroti c syndrone,
Behcet's syndronme, polynyositis, gingivitis, nephritis, hypersensitivity,
swel | i ng occurgaaghadmifReutidallyaycepbRealtdhdtof, #hBeM:a, and the |ike. The
conmpounds woul d al so be useful in the treatnent of ophthal mc di seases,
such as gl aucdtrds seleatedhfroinghe geonipisopsistinged hydrpgen.ihglo, £5-GatkyhandGoephobi a,

and of infl amm}; gl%s%puqecf) g}'l zrﬁkca)l)%ys grcci)n%to%gnovrmé h&o?cm e injury
R is selected from the group consisting of hydrogen, halo, C;-Cs alkyl and C;-Cs
20  alkyl substituted by alkoxy or one or more halo;
R? is C;-Cs alkyl or Ci-Cs alkyl be substituted by alkoxy or one or more halo.

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



to the eye tissue. O particular interest anong the uses of the present

i nventive conpounds is the treatnment of glaucona, especially where synptons
of gl aucowp @hesseaused by the production of nitric oxide, pgqaikofssizy nitric
oxi de- nedi at ed nerve danage. The conpounds woul d al so be useful 1n 30 the
treatnment of pulnmonary inflammation, such as that associated with viral

WO 02/ 2259 PCT/ USOL/ 28733 9 infections and cystic fibrosis. The conpounds
woul d al so be useful for the treatnment of certain central nervous system
di sorders, such as cortical denentias including A zheiner's disease, and
central nervous system damage resulting from strqke, isg ia and trauna.
These conpounds would al so be 5 useful int of allergic
“rhinitis, respiratory di Eess sy ot oxi n $Nock syndrone, and

at heroscl erosis. The con%% S zigg i¥sthe treatnent of
pain, including but not Iimt to poStoperativ in, " dental pain,
muscul ar pai n, pain caused by [{ enperoranmandi bul ar joint syndronme, and pain
resulting fromcancer. The compgunds woul d be useful 10 for the prevention
of denential, such as Al zheinmer's di sease. Besides being useful for hunman
treatnment, these conpounds are also useful for veterinary treatnent of
conpani on ani mals, exotic aninmls and farGIaninaIs, i ncl udi ng mammal s and
ot her vertebrates. Mire preferred animal s 1 nclude horses, dogs, and cats.
15 The presenior & pHRGAHRESJARY addepRbRSsaltiRdedbwhereiier api es, pai~ially or
conpletely, in placg of other conventional antiinflammtory therapies, such
as togethef with sterdCass afghot GsCs dkyd mbsiitnisd biy\adkaxiytor ione oF morenhale.i x

nmet al | opr ot ei nase i.nhibitors - | i poxygenase i nhibjtors TBg. ant agoni sts
and- LTAg. hydr of asdb f REveRes the pRESH AARE n i Risrieath Ryt entondidho mpounds
of the presentphhmyRBA}GN cohpdsitRinRYHd6es8 Porashingd 3B véltohipduRAs prdedGor
inhibition inClude cardiovascul ar ischem a, di abetes (type | or type I1),
congesti ve hegrepafing phamacentmobeatipdsiionsat dandmostbddsrafsising saidgpomiprendsginducona,
aortic aneurysm ref.lux. esqphagitis, diarrhea, irritable bowel, syndrope,
cystic fi brosi®SMPEHHRgSOND Eg&ﬂﬁl}wﬁﬁglah%mﬁ ¥eflg ,Sy‘ﬁ%b“rlaladlé@? ip gee

(al | odyni g, GR&KIN iBhibi RGN Theud /R fa‘&ﬁﬁhisieﬁﬁ%ﬁ%ﬁagoﬁx’fﬂ &g&ﬂ%&eﬁtﬁghﬁ and
gl obal ischem a (for exanple, secondg}y to cardiac arrest), I'tiple

scl erosi s and initibiés ormendulates thenwducible jsefem ofi rswicdxide syathast acrthe NO, f or

exanpl e Parkinson! s, di.sease. Further neurodegenerative disorders in which
NO i nhi bi ti on Cﬂﬁﬁ}lt‘ﬂével}é‘éfs{]}’s P pfRXidRspthage g1 Hedlsg F‘Wﬁheér"%ﬁétr‘?féﬁ‘hecr 0sis in

di sorders suc i@, . 18, i : i .
central nervogg%gv2¥§%¥%%ﬁ% trghﬁg%?g%éﬁ§%%ﬁ2%#§§?V@8§g§ofaiﬁg§%§5§%9 10
PCT/ USQL/ 287 33 hapiesertachnpajundy/possdsy pesfbbmitric auidoemtiens inhilstionsctiditg, and

toxicity, denentia, such as, faor exanple pre-senjle denentia, and .

A) DS-rel atléd dEnmertgd t@ e Hesfylan t &IH{08 PEAPBY 1S ofiatiseasn &5¢ordifpR inse,
Anyotrophic L j ( ' [ ' Lk ating to
a cerebral vei@f@g}egﬁﬁéﬁ%‘:‘?ﬁﬁf‘ﬁg&g éfo@g%r%?&:@ﬁpg ggﬁl‘r&&e1 Hltg}sl Itgjagpr ession,
depressi on or ot herCayppindsief ths pessewtinventioh lwilPibe neefal fou aleatihpn ahongothPiVs) ,

anxi ety and septic shock. Still other disorders_or conditions which will be
advant ageous| YN EAABYLITHE YR{F6L RALOTSTeatiRg ObrEREH OXid Bhastr i ncl ude
treatment of Rreyaal hﬁ%d%fs, Q%haafs?as.taﬂ'a%lggé‘i@ ﬁﬂ fhe RRbInRIAL B¢ 1{5‘5& Qig&‘ﬂeaﬂé&%e&.a“ ed
opi at e anal gesi cs, and benzodi azepine t0 tolerance 1 n patients taking
benzodi azepi ndde cangoohdyesf thelphiesdnt srehdawildbe udeful i Xanpdatmemiof phihne
addi ction, alcoholism and eating disorders. The conpounds and net hods of
the present i Avdvdingpompiogeni¢ (ithpenagiceptive prnaurepathiel batbracuigang erpaict i on of
drug withdra of .. tf t i synpt ons
of i thalr aval ¢ SAE SR TRed o o BABHRl: b ARl pRAFSEODICRE oBlna At
inventive 15 NS @isoidayiakktsio oPeertadinti-cdryuphit &vduld iraditiénaligsage when
t herapeutically conbined with anti bacterial or antiviral agents. The
compounds of taHBUREEEENt invention will also be useful in inhibiting NO
production.from L- i.RpLNe:.i.ncl udi n stem ¢ .h i ssoci at W th
For toxi Bk Eoe of Ik el Y PR R AP GG B

septic an Xi enor r y gents;
therapy w th useful for synthesizing compounds of the present invention.




20 cytokines such as TNF, IL-1 and IL-2; and as an adjuvant to short teen

i nmunosuppression in transplant therapy. Conpounds of the invention are

useful fowotdaR240evention or treatnent of cancer, such as peQloessas

cancer, and cancer of the breast, |lung, prostate, bladder, cervix and skin.

The present invention is further directed to the use of 25 the conpounds of

the present invention for the treatnment aBd prevention of neopl asias. The

neopl asias that will be treatable or preventable by the conpounds and

met hods of the present invention include brain cancer, bone cancer, a

| eukem a, such as, : ; . ' ' b wi : ,

epithelial cell- derdico\q}ggﬁﬁggg glsci gﬁfgﬁﬁdrﬁp?%%gkééf’lﬁgm ﬁ?ﬁgﬁﬁgt asal

" cel |l carci nomadvanssedn dulibitiongiNO padtctannies tLi-agininsinckde atiufticaconditions. WO
02/ 22y9 PCT/ US01/ 28733 11 cancer, nouth cancer, esophogeal cancer, small

_ bowel cancer 418 eww%awr@gﬁe&?f e PHETE AEBHOT P B neeivice treatirheitisr
cancer,  pancr Gady A0 6R nor tEARAN hRlnGRRE Bhifiite YidhARaiNADKRANSSE, Cervi cal
cancer, vul var cancer, an ung cancer, Dreas ancer and Skih®cancer, such

as squanpus cekthritifRIsROMRYtisBEtdpEo Mpud eBhdmAoNB SudenilerRMtifs, aceRncer

renal cell carcinoma, and other known cancers that effect epithelial cells

t hr oughout t heh@yuepsic agbripis.entpsopathic pehiitis sewropathicanthrigie, pspriftidrsthsitisect i ve

as well for tregt nent . of m%senchyrral derived neopl asias. Preferably, the

neoplasia to 5e Py%goﬁrlécaarf@ ¥elected from gastroi ntestinal cancer, |iver

cancer, bl adder camighpouRadef Basnveali&ewill BY filrthet Bsef@Nng &le tiddfBSitaf e cancer,

cervical cancer, vulvar cancer, |ung cancer, breast cancer and skin cancer,

such as squandsimgebtonghitis faenstrudleiraimpa@erdysmenertipap peematwsdphwunds and

met hods ¢ al.so,.h sed.to, treat the fibrosis which.occurs with radiation

therapy. The peeinfi o dkneeilg daumont Sl BRofissogma M s i cot s

havi ng adenomatgbiim RRIMREtis, pBsdrétiiit thephOSE aMll st opefadifd InfRnnafRAOMAL OUS

pol yposis (FAP). Additionally, the present conpounds and met hods can be

used to pr eventclpdihg peflammaticndirer eghthalnpa sunrgetysuah as ¢atdractfsufgaf anGonj unct i ve

treatnment of a fgon:g,ound of the pr s? t nventiagsn Wi tté anot _her

ant i neopl ast i dCEIRENE SYHEETY- FPBWQLRs Pt e ayvention alsogy ey be yseful todieatt i vel y

reduce the 20 i i . I EAR=To PRI by reduci ng

t he ther apeutigtg&g%gtg% ?fﬁrtedhgl Zsugf?sgﬁ]-caugl Ebgggﬁtgaﬁggf@% or

t her apeut i16 efdiseasec gasiritidyrriablebewsl syediomengd sjoeptivasolidis. t oxi ¢ si de effects

caused by the side effect-causing agent. A co nd of the_present

Cnvention will furt HEMDBWdIEE il ety wl%ﬁﬁqu?ﬁ 1P 45A%A8 BHAMRBHADY t o

reduce side ef ] h j 1 i.on, anot her

S e R

present i nventpedartéritisl nodesa, dryoitihisy aastitianerape Hiodghin's diseasecapabl e of

inhibiting the enzynme cycl ogxygenase-2 {"COX-2"). Preferably such COX-2

i nhi biting agéﬁlegoq%mﬁ, HIW“@@&%’%éY@ét%@@F%% ?%F%P%qud}“{cﬁ@n dissapee

cycl ooxygepnase: = L) SN Tl o) i: ;e COX- 2

sel ecti ve%nhﬁ%‘#?@?% P ém%?’gﬁg r g@ﬁg@%%@%%%%@ﬁ%@@ﬁ% %r?eégsésﬁt

i nventi on can sasoidosisamephidticalyhdromenBetivets syinthtonae, GomBositiVyRifkavidigSa9 12

PCT/ US01128733 sel ective inhibitor wherein the COX-2 sel ective inhibitor

sel ectivel y i APBiitiss hypsrsensigivity, swelling qacuingadtgs injury; Myecardiali ve to

i nhi bition of %&?Xn?a ef I 3 i e
preferably at Yeas ’gg&iﬁlﬁ{eaﬁﬁﬁgﬁ?%dstvg@a a%%%;k“@e Ie’cltléiﬂ\rléeanﬂ%i bitors
useful in thersfpghthalinic didehdes suck ayplhlicone ratmng) wid®pathiek Nseftises ent

i nvention include cel ecoxi b, val decoxib, deracoxib, etoricoxib, rofecoxib,
ABT-963 25  ocular photophobia, and of inflammation and pain associated with acute injury

2-(3, 4-di fl - 4-4 R -3 - but o) - 5 [ 4( et hyl sul f ony!|
Jpheny - 3(2H) B Farenish of iR ARl e B G psat 00 X Vo

00/ 24719), or ifvdnGive caifpovhds a4mbe tregin@nt bhglapioss Bépecialighthe@n can al so be
advant ageousl y used in therapeutic conbination with a prodrug of a COX-2 |0

sel ecti ve i nhisympims éfslaucomepsirecasedlnibe produstion ef nigieedh svelmsini ¢ agent

which will be useful.i onhi nation with a conpoun h resent
Mventi on can HECeHdCPHAE PAE Al TodoRRTREHT SeflgasiepeiseReh
non- conpr efgenshy feAM@nS puithBhdry Blaminddtion, such as that associated with viral




Al pha-di f |l uoronet hyl orni thine (DFMJ), 5-FU-fibrinogen, acanthifolic acid,
15 am not hi adi azol e, brequi nar sodi um cai Tnofur, C ba-Ceigy CGP-30694,
cycl opentywly igb45i Nne, cytarabi ne phosphate stearate, cytapghiig:5£R3 ugates,
Lilly DATHF, Merrel Dow DDFC, dezaguani ne, dideoxycyti dine,

di deoxyguanosi ne, di dox, Yoshitom DVDC, doxifluridine, Wllconme EHNA,
Merck & Co. EX-015, fazarabine, floxuridife, fludarabine phosphate,
5-fluorouracil, N-(2'-furanidyl)-5 20 fluorouracil, Daiichi Seiyaku FO 152,
i sopropyl pyrrolizine, Lilly LY-188011, Lilly LY-264618, nethobenzaprim

h s ] | dj - 1277 Cl
NoC 264330, - NERSEE Hi EEHe R AR o o RS b
" pentostatin, piekinten€¥f dartafll depBAlErbus A58 didtRdErs, alictPhsartidarkeda TAC- 788,

t hi oguani ne, tiazofurin, Erbanmont TIF, trinmetrexate, tyrosine 2S kinase
i nhi bitors, tyementns ipeludiag Alrieiraets disgassniand eentral agouystemganaagei n,

" Shi i 254-S, al do- phospham | , -altretam ' ,
Boeh | nger NedSHLITR R 390 Refiu Rl BHRR: phet Ariund Rl R | oo,
car bopl ati g, @aémvﬁtth@ﬁeatﬁahmaﬂeéwfhiﬁhg,rf@éggma&?dis&taés% Addowel | . cisplatin,

cycl ophospham de, Anerican Cyanam d CL-286558, Sanofi -233, cypl atate,
Degussa D- 19- &8dgtodnsheck syndronBrambitignoycerosiis p e gompounsmyamidaso di pl at i num
cytostatic, Erba dist [ 02/ 22559 PCT/ USOL/,28733 13 derivati ves,
Chugar DA 21 PARsetbin T Gectimen e cARBa GoHnOE BRLSH KA BOStaREE Rt | 1o
phosphate sodig ab@iIaRE nhiEulal Pl Tl by ehiyRl ot RHithiAa3int Nepsul - f am
i fosfam de, i pr))ropl atin, lomustine, mafosf zsin‘i c?gah{irbi@t o? act olﬂ",ﬁ%ﬁli 1g)lé)on Kayaku
NK-121, NCI NS¢gadze#h8omd pedl reN8@nS Adthldancarx@he pdmpounds Woplhbe dsefalNU,

predni nust i ne oter PTT- rani nustine, senystine, SmthKline

e P : ,
SK&F1017729 Yé?iﬁl? PIRYRRHRD fjs’lr@-geﬁlf}’tlaspﬁlici‘rﬁﬁsﬁ?h%@?f 8% Seiyaku TA-077,

tauromusti ne, teno ! { L { Tai ho
4181-A, acl ar ubi ci ﬁ}%lsfgg% ?ﬁ% B%?‘%thfﬁ)‘g}g?r} Gﬁ%ﬁ@gﬁéoﬁ%w?r‘%‘gdn“gﬁ% ﬁrg%kp%&

aer opl ysi ni n adeeful/far veterinaiy itreatmmeno o ddr@ihhidn anirdplisNexaxit anidhdlSandMappon Soda
ani sonycins, |0 anthracycline, azino-nycin-A bisucaberin, Bristol-Mers
BL- 6859, Bri st8imalydpdudingmanmeals angt otheroyerichraies. Biimre prefered agimalsol - Myer s
BMY- 26605, Bri; S - 27507, Bristol-Mers BMW-28438, bl eomnycin

sul fate, br yosu'[%%lt?(lien- ?Jsj_%(lﬂ%/gar@_c% 27, calichemycin, chronoxinmycin,

dacti nonyasn, daundhelpresen, cofiponadsiakkalsdbe b€:d, in Kyalidagiak partilly 60, Kyowa
Hakko DC- 88A, Kyowa Hakko 15 DCB89-Al, Kyowa Hakko DC92-B, ditrisarubicin B,
Shi onogi  DOB- 49mpleislprin piase Af odesennyprtidngl antiipilamyatery deegingciugh A

epi rubicin, er i qﬁﬁ*@% E\%pg_r ] Gl N:- .esperanj ci n- Al b,

Er bamont FCE- ﬁ%&%“@&j S?%Q{f\l/g - , os?tas rgilegfé‘l'enf,% ﬁtjgf%gl\?/gv?:R- 900482,

gl i dobactin, @ic@giiprateifasedhhibitay Silipoxyiehiveitibitors] KBBA Bhtagdhists Addidi ns,
kazusamyci n, kesarirhodins, Kyowa Hakko KM 5539, Kirin 20 Brewery KRN 8602,
Kyowa Hakko KL-IBuglzydrdgseiahibitkiso KT-5594, Kyowa Hakko KT-6149, Anerican
Cyanam d LL-D49194, Meiji Seika ME 2303, nenogaril, mtonycin,

m t oxant r e, Sni t KRhenfrongditiopgan wWaish hecompounspfighe reggent invertion will Ni ppon
Kayal cu NKT- > e} . SYOAVN S| i.n,

pept omyci . prFesa AhahAR Al RO R Ren Al oy AERDRIGHE,

Tobi shi RA-1, disbe@8Yyp&] of thhe OXicongdsawOheHi failtre, fiybeaifk Cdtisroseiapgfigy ci n,
Sum tono SM 5887, Snow Brand SN-706, Snow Brand SN-07, sorangicin-A,
sparsonyci n, USRS slveems. calticomepryonotellgs eppphesitic cdianrkes irdgbRBm/El SS
Phar maceut i cal__ SS- 9816B.. ef fi in B, Taiho,4181-2 .talisomcin, Takeda
TAN: BooA, -t or SERPERER 05 S Rems, A KON Py owa 30
Hakko UCN-30028fvdyimia), cerbieal WehSARIbothasU iBbmit, &ROABoRO ke Ghd globpha WO
02/ 22589 14 PCT/ USOL/ 28733 carotene, al pha-difluoronethyl-arginine,

, acitretin, Bi éichempif® exaypled, secapdbus o cafias enesth multipla alertsis andoker hi ni | e,
amsacri ne, Angiosta anki Ci ant j.neopl n Al0 t 1 neopl ast on A2,
ant i neopl ast o%elﬁt&l n%WPP%%YS’Eq?%ngfgr@bﬁé?edéﬂfgE&@’3@? ngﬁ ?@“nls—%rﬁfkg}se%ﬁ&
aphi di col i n glRsehéiedroREBREARE WDEder MAVRIch NTREHEHib'maP 8b 0l ihBlude

benfl uron, benzotript, |psen-Beaufour BIM 23015, bisantrene, Bristo-Mers
BMY- 40481, Vegerve degersrato, or peryeatosbiam disordees| such aehypok i) Rypoghiceminre

BW 773, caracem.de, car.nethi zpl e hydrochl ori de j. nonot o AF, .

chi or sul 1 au SBUSHES- Y TAETT R AEALBROUSSYS g Guehts sbinghisesh

Cl -921, Warner-Lanbent Cl-937, Warner-Lanbent Cl-941, to Warner-Lanbent

Cl -958, clanfenur, claviridenone, |ICN conmpound 1259, |ICN



conpound 4711, Contracan, Yakult Honsha CPT-11, crisnatol, curadenn,
cytochal asin B, cytarabine, cytocytin, Merz D 609, DABIS nual eate,

dacar baziwg 28348l | i ptinium di demmi n-B, di haemat opor phyr igg1atddehs733

di hydr ol enperone, dinaline, distamycin, Toyo Pharmar DM 341, Toyo Phar mar
DM 75, Daiichi Seiyaku DN 15 9693, elliprabin, elliptiniumacetate, Tsunura
EPMIC, ergotam ne, etoposide, etretinate,l@enretinide, Fujisawa FR- 57704,
galliumnitrate, genkwadaphnin, Chugai G.A-43, daxo GR-63178, grifolan
NMF- 5N, hexadecyl phosphochol i ne, G een Cross HO 221, honoharringtoni ne,

hydr oxyur ea, i uka
31 56, Ramot £ ! i R AR iR ROl AR e LB B K
" KI-8110, Aner |exanplapm¢}aemkd denﬁ:ﬁﬂa, and U DSeglitéddentenria daohexds, Slyderthaaisk

LU 23-112, Lil Ig LY- 186641, NC (US) MAP, marycin, Merrel Dow MJL-27048,
Medco MEDR- 346h0ma Hamgon'sdiseass; Anyriraphic %@Merowlﬁww 5 4{8888%:i di ne,

ot et ni o, SRl iR o bRkl Yo ofobR Nicefe (B LR BRE, [T
Fl our M1 sng ddbie@sion, Nepreydiod eﬂotﬁamyﬁlfmh@ausaaawd Rathaainkmsttuall 8y

NCU- 190, nocodazol e derivative, Nornosang, NC NSC- 145813, NCI NSC—361486
NCI NSC- 6047822PMS03|arN5¢:9%B@pn@éhq%t| de, Ono ONO- 112, oqui zanoci ne, Akzo

Varner- Lanbent o TTEgnE iR o Edifone WAL LRRE Ahiab e el by
PE- 1001, | CRT tReginhstRinBs oPihe Q¥&Bhtiavétion indRid@2ekeneft of proverdiidddldpidid 33

pol yhaemat opor phyrin, polypreic acid, Efanol porphyrin, probinane,

procar bazi ne t@lm@gccum npdients medmgmropua@qeéamtmlg@sms amdbbwampm@o
razoxane, ro Breweries RBS . restrictin-P elll retinoic acid,
Rhone. Poul'nc RS SRS 1k e, BRI i S icR Brigh. 18206,
Sum t ono SM 1Q§ami§lér A8 AINGdn, 218SNRMZ BndPEitiH %fdé@ai’liﬁ compounds and

spi rocycl opropane derivatives, spirogernani um Oni ned, SS Pharmaceuti cal
SS- 554, st rypaohaihodsrod th@xymt mvcn'reqn Bilhalsr he GofloR B, tr@tmcmroypﬁumtitﬁl? 1,
super oxi de d| s tase, é ma T-506, T%éarg%T 680, taxol, Te| in TEl - ﬁOB

t eni posi de, T4 ‘%i’él't‘qrﬁ al YD TR tgeaé@\enttcgéwaqv,cpg%? Sy?%?fgf p
Teijin TT- 82 \Jﬁ A1 oplal: S ohdfy S BbaE eve, F]ngé" East man
Kodak USB-006, vinbl asti ng sul %0 &f}’\“ ncri (s)?'ladfflle 0V| ndesi ne, Vi ne‘}s;&t ram de,
vi nor el bi né, omppupdsahay alsmb@hse:ﬂmlrteprammhwsué dz{m@e Mmmammpﬂmmmm 534,

ur oguanyl i n, co%r etastatin, dalastatin, idarubicin, epirubicin,

est ramusti ne, MSET e bReEralor AR HEAL R8s c anpt ot heci n, t opot ecan
i rinotecan (Canpt 0Sge)so EH&S f%‘@ egéfﬁ?r%ﬂﬁb!ﬂ whiPaleb bY H%eﬁulthlmmtl
onega-3 fatty acid. Exanples o oprot ective agents used in
a conbination prd»thlcapyflmrthatg)mnemmimﬂmgisystdrmt hypotemmrﬂssmatedlwhthdeptﬁi} 5,

adchnon, am fosé)Pne anal ogues det ox, dinmesna, |-102, MM 15

N-acyl at ed- deR#obaxinhemerthagigshagk dtdugedhby 2 wiseorariehiot a&ﬁ?tﬁdb%ﬁambw“h
VWR- 151327, o rae , per oxi de

di snut ase {)ChU;EygogneS% s%per o>r<t|L e di S%{@Egs Eﬁz@'ﬂp heg}gbgtrrtﬁgﬁnds of the
present i nventimmunesdgpression iberanspddnt kherapyt r eat ment or preventi on of

angi ogenesi s-rel ated di sor derﬁ)eor condi tion for exanple, tunor grow h,

metastasi s, macul arCURRRYRES gt thsAnveRHan aerise fqrdheRtexention o teatptenby

enbodi nent, t onbi nati ons
for the t reat %ﬁ?ﬁ%?%ﬁéheéﬂynctﬁ%%@g a%é;ﬁ? a?a\rélb%qgltg%g %’??H%é (i)(r:on(hgtl ons such
as gl aucoma. Frlbaddep;aaiprhmrtdlﬂumr’ﬂteqmsennmmﬂonés hgethendinctsedd\banieggous| y

wi |l be used in therapeutic conbination with a drug whjch reduces the

i ntraocul & pribseqmpousgds Bfiﬁheé’rﬁ@%mdﬂf"mt@fléﬁf mpmatgreaamevm@n of nt r aocul ar
pressure- reduq{eg aﬂ?%gfh '&%&) d&s Wet W%oiﬂe%@t %ﬁ 1?%3'?1}05'[

travoprost, 0 o unopr os forbi nation of a
conpound of t hﬁn@bﬂﬁd&rﬁndlﬂwﬂmg ¢he pM@rﬁ’ﬁ{v%Bﬁ&Bm&ﬁlde bram cancer, bone

cancer, a leukemia, such as, for example chronic lymphocytic leukemia, a
lymphoma, epithelial cell-derived neoplasia (epithelial carcinoma) such as

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



" include, indiyidual

PCT/ USOL/ 28733 plus an intraocul ar pressure-reducing drug will be useful
because each is believed to achieve its effects by affecting a different
mechani smyolg3,8439t her conbi nation of the present |nvent|0@CThnﬁug@§§ent

i nventive conmpounds can be used in therapeutic conbination wth an

anti hyperlipidem c or cholesterol-lowering drug such as a benzot hi epi ne or
a benzot hi azepi ne anti hyperlipidem c drugll Exanpl es of benzot hi epi ne

anti hyperlipidem c drugs useful in the present inventive therapeutic

combi nation can be found in U S. Patent hb 5,994, 391, herein incorporated

" W0 93/ 16055 R BT NG EDer o e S et RSB Pt dforblch coscrt bed

chol est er ol - | @uiet,RBIN dabcdtskddlcander, Qﬂiﬂdbfl@dnlc@fn piidréhsRafRIPRGEAIAl t he
present invention can be an HVG Co- A reduct ase |nh|b|tor Exanpl es of HMG

Co- A r educt as&anasts, bichasovasedfanteri ¢ervind cpneesevitlvarisencepaandilengeanirnat i on
rex uvastatin statin 8!’ ovast ati n,

si nmvastati n, %Ftvcgg%{%{ﬁnﬁ sfugec'apepésstug iaﬁsq%o\l}%‘flgtr? anopst. @% ]descrl bed in
PCT 15 Pat gnt c&pBiriceAl Efgatat\@can}!@ RALQEAQRAIcinoAhY, 4R 8ﬂ{e%§)&{9canéér§098 20- 2
for the calciumsalt; 7098-18-8 for the sodiumsalt; described in
Eur opean Pat erhat foectﬁpltﬁelilawal]s thﬁiﬁ@h@&@%ﬁod}f(l@mundbzﬁsﬂ@pmﬁm) or NK-104
(CAS No. 141750-63-2 he_t her apeutic conbi nation of a nd of the
present i nventTsHURR %Yéﬂ gﬁ eg?ﬁqvﬁﬁﬁé‘feﬁl By eatmentpt rm%sméwef@é?wegw ing drug

wi |l be usef u'neoél?@ﬁaszq)r@f& dﬁ&g[a@ﬁ%@b@ chtd id de Hf:téaffrct rmation of

at heroscl erotic 1esions |n ssel s or exanple erosclerotlc

| esi ons often gastrmntar.tmahcancaff Il1&aremimsert eladden chicenpauassedancer] dvarg
establ i shed t hat antihgperll pi dem ¢ or chol e sterol-lomerlnq§grug reduce

risk of fdPmatCARAST-d¥Fo% tﬁéﬁ%&lcé%‘f‘ﬁ&a‘lcé’éivéi &r BANCET WEYE SRPCHT BIERFt | evel s in

bl ood. Wt hou i gl action, it

is believed ttﬁg{lde%ﬁ%ﬂgn&/a&%& E}eia{g%n%gﬁ%gu& 1 getf?i f)érrgggg%ﬂc(%:fé‘nglfhﬁatl on will

wor k i n conceiprestnt qonmoudés andanedieds canralsodie uséd ad faeat dsecllitoss whidhesi ons by,

for exanple, reducing inflammtion of the blood vessels in concert with

| overing bl ood@ceytpwath radigtien thepapain Jha ercsentsompREngs a9 methodsicpBREi on, t he
resent conpo n unds or

P t conp li{égdstoct%‘élt E‘?o st lge*\}njg%gcﬁggn @hk ﬁ&lyﬁéd lllilcl&glﬁgh} <& WA

t herapi es for trea rons or disorders
such as m@r aifa@iliaF adendxabdus Polypbss PFABL A dditidNAlg 2thé PecatnRehpdisidy 28733 17
conpounds can be used in therapeutic conbination with caffeine, a

5- HT- 1B/ 1D ag@nil stethigdscar ke esideto pseviens prlyns feera Rorming impatienistabrsk of

naratri ptan, éagnltrlptan rizatriptan, alnotriptan, or frovatriptan), a
dopam ne D4 a oni st (e.g., sonepiprazole), aspirin, acetam nophen,

i buprofen, i ndomet l@sjihctive peARAt SPL¢dHPoung @ edef@vention with another
dlchloralphenazone butal bital, an ergot alkaloid (e.g., ergotam ne,

di hydr oer got arfinfiecoplastigggent piill peoduge aeynsvsipic eférct ppaltpprativelyordiee ity |

tricyclic antidepr | ne, Qr ortr

ser ot oner doc. npBga eheets afigateddiikh et S RRhE b tﬁ?fﬁ%@)ﬂbgose of

bet a- andr ener Gh€ sidd EFGAVatding Sechit ncd@é@ﬂframh@uucfefﬁmbpbr by?‘&%ﬂlly%ducﬂ@dm ol,
or netprolol), or a nonoam ne oxi dase inhbitor (e.g., to phenel zi ne or

i socar boxazi d)symatcfmprertemcerﬂwﬂfensWﬂqud@mthre@deeftfwaf:ammg agentcorbi nat i on of
a conpound of the invention W t. nd.

conpounds. userrpod FEL pfbtiblPhat il e e Shuf A RO SRefebomi ne,
net hadone, hydr&apy Rhedse smeyaﬁeﬁfweﬁhanhe&ﬂfca&arﬁlme bRVt feRtieH) another
codei ne, di hydr ocodei ne, 15 di hydr ohydr oxycodei none, pentazoci ne,

hydr ocodor®s, ca;gymio’dunlecambﬂ cmﬁtanei thetapﬂpmaﬂe w1t1hemw1mmnd; lof the grgsamty | |

sufentanil, DAM3O,.. but hano renor 0 | tr.exone
- i pr enor phi ne IHYRBHIED FRAES AR HieraRELE POK BHIAD i EApoRie o N PEE HRERIE ) e,
nal buphi ne, acg%eﬁyfg H@gazpy‘bmdba)z OPteFer M) £ SRATIORER infitHih KRG YANiBR OCI Ne,
Us0, 488, U69, 5 spi radol 1 ne, nor-binaltorphimne, 20 na trlndole, DPDPE,
- [D-1a2, gl ua] deOXe ;ﬁﬂncnve]@%.lﬁfrye toethe emﬁyﬂwha!blonxygeaaseehﬁmﬁé-llf h,Such a

BT ! Mo e &%”%‘n&%iwfcpwﬁiﬁ%%ﬁ ARt e o

conmpound g t %hg%ﬁﬁd Bf ﬁ@ﬁ%&ssh }{%?{gloﬁ% @ﬁué’&ll lcoibiRy vt £EB8¢-p0N 1N

t he dose of the 1ol d conpoun ere |ng the risk or severity of
opi oid side effects, such



25 as opioid addiction. Detailed Description of the Inyention 30 In a broad
aspect, conpounds of the present invention are represented by: WO

02/ 22559 SO 1 /28733 R3 NH., H H3C N~Q CO2H NH R%(Q/ R or a
phar rraceu%’i%cdzﬁll_f/syaccept able salt thereof, wherein: R is spglqé%%og/gsﬁom t he
group consi sting of hydrogen, halo, Cl1-CS al kyl and Cl1-CS al kyl substituted
by al koxy or one or nore halo; R2 is seleiXed fromthe group consisting of
hydrogen, halo, C~-CS alkyl and O -C5 al kyl substituted by al koxy or one or
nore halo; 1o R3 is Cl1-C5 al kyl or Cl1-CS al kyl be substituted by allcoxy or

h . - di . . . ot ; ti
R aes o 1R RAR GRRIMIEN CRRRSERR) R GoGal mi Cose o
- accept abl e salat a tatiercfat leave): Bichdtive t&\RhikA(i82 66QORCT,/ 1hise biré¥eraBR at fealt 1 s

selected fromthe gr op[) consi sting of Szxédr ogen, halo, CL-CS alkyl and Cl-CS
al kyl subst it 30ddandstil wexspisferdneatdeastpPd inan én vike tesf. SE%edselgCtiveom t he

group consi sti. of hygr o hal.o, - a I ~- L kyl substituted

By 2 koxy or . onEogs HPRIRar B8 pobininta i BimpdintiRofini presil

substitut ed bynvahkexihchidedRRcExXib M@ cBRibOderacoxib, etoricoxib, rofecoxib, ABT-963
(2-(3,4-difluorophenyl)-4-(3-hydroxy-3-methyl-1-butoxy)-5-[4-

(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

10  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-difluoromethylornithine (DFMO), 5-FU-fibrinogen, acanthifolic acid,

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

20  fluorouracil, Daiichi Seiyaku FO-152, isopropyl pyrrolizine, Lilly LY-188011, Lilly
LY-264618, methobenzaprim, methotrexate, Wellcome MZPES, norspermidine,
NCINSC-127716, NCINSC-264880, NCI NSC-39661, NCI NSC-612567,
Warner-Lambert PALA, pentostatin, piritrexim, plicamycin, Asahi Chemical PL-
AC, Takeda TAC-788, thioguanine, tiazofurin, Erbamont TIF, trimetrexate, tyrosine

25  kinase inhibitors, tyrosine protein kinase inhibitors, Taiho UFT, uricytin, Shionogi
254-S, aldo-phosphamide analogues, altretamine, anaxirone, Boehringer Mannheim
BBR-2207, bestrabucil, budotitane, Wakunaga CA-102, carboplatin, carmustine,
Chinoin-139, Chinoin-153, chlorambucil, cisplatin, cyclophosphamide, American
Cyanamid CL-286558, Sanofi CY-233, cyplatate, Degussa D-19-384, Sumimoto

30 DACHP(Myr)2, diphenylspiromustine, diplatinum cytostatic, Erba distamycin



I n one enbodi nent of the present invention represented by Fornula |, the
conpound is the Z isoner. In another enbodi nent of the present I nvention
represent @ @y2k@rnula I, the conpound is the E isoner. (*éwﬂ‘ﬂggngnother
enbodi nent of the present i nvention represented by Formul a %ﬂ
hydr ogen, halo, or d-CS al kyl, said C--C5 al kyl optlonally substltuted by
hal o or al koxy, said al koxy optionally sulsstituted by one or nore halo; R2
i s hydrogen, halo or Cl-CS alkyl, said C-CS al kyl optionally substituted
by hal o or al koxy, said al koxy optionally substituted by one or nore hal o;
and R3 is d a t by hal o
~or al koxy. |nggd&gﬂgé%éﬁﬁmgﬁﬁg%?}%ﬁ§ﬂﬁgﬁgéé%@h‘ﬂghggﬁPR%E§§§&%§§2nted by
Formul a 1, Rl ehifanisting pRosphhielsodiugl, féldmostine| Kiimed 3-6-§1, ChidgeryKihal o or
C--C3 aIkyI and R3 is C1-CS al kyl, said Cl-CS al kyl optionall substltuted
by fluorine or17&30(diﬁpsquamalf¢Sﬁaftﬂldérlpﬁlﬂﬂ§m lesmiisting, mafesfpmédee mitolastadnt i on

nyar ogen. - hal SUBRORe U AYlT, NERNSHRREE NGRS ok SRl Wi men

of the pr e§entPONUg%dhﬁﬂ1u§t?rW PERSHTEET-DYo, Fafiffukiing, serfftisting, SMARRBROSKEE-| S
hydr ogen, hal o or al kyl; and R3'is C1-C3 al'kyl. In a still further

enbodi ment of 10KE 2 'Yekeh HonshaeSNi28nspiropmusginet €anadby SetyakoTdul®,1, R1 is
hydrogen; RZ is

h
e P ¢ N R iz g e SO e e P Bty et ch ThpS %P?‘g
hydrogen; RZ 'a%laﬂ)b‘i’éﬂ%ﬁn%x&h'ﬁ’rabﬂ?olplﬁf&ﬂe HEbhBokd ASR- tfg6k¥érop15'§ln§1n°t her

enbodi nent of t he present ventlion represented by Formula I
hydrogen; RZ iderivatideogginomotol ANe01AE, Ajinvand3 AN-3n¥ifpph Soda xms@ﬁmmew 20

PCT/ USUl/ 28733 | n angot her, enbodi t of th n resent ed
by For mul 401 | SPHYCRRRIABRRTEYRE Ay EISHV@PEﬁg%‘?S@M% e Ehis. Ristoriyers |
further enbod'ﬂm?tzstimtﬁﬁster rttBM@zvmts'tOﬁnstsp ARy - %%6(5013%'40@ l, Rlis

hydr ogen; | uori ne; I's methyl. ther e ment of the
present i nventMgors BdY 5667, eBhdngl Mwm]BMYLZMBB bleomwmsulfm: ibsydstatineigen,
halo or C1-C3 alkyl; and R3is C-C3 alkyl. In a further enbodi nent of the

present i nventiagp gé&?@s‘@ﬁ?@dnw Fhmﬁﬂx&nb’cmféacpg‘“ﬁ&ql& dapporubichh Kgowang R3
|5 C1-C3 al Kyl B AbASEy SAPRANTIE ! KyBFa PLRRE B bEX SRS AIHEARS esent ed

by Formula I,

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

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

25  pyrindamycin A, Tobishi RA-I, rapamycin, rhizoxin, rodorubicin, sibanomicin,
siwenmycin, Sumitomo SM-5887, Snow Brand SN-706, Snow Brand SN-07,
sorangicin-A, sparsomycin, SS Pharmaceutical SS-21020, SS Pharmaceutical SS-
7313B, SS Pharmaceutical SS-9816B, steffimycin B, Taiho 4181-2, talisomycin,
Takeda TAN-868A, terpentecin, thrazine, tricrozarin A, Upjohn U-73975, Kyowa

30  Hakko UCN-10028A, Fujisawa WF-34035, Yoshitomi Y-25024 zorubicin, alpha-



1o Rl is fluorine; R2is fluorine; and R3 is nethyl. In another enbodi nent

of the present invention represented by Formula I, R is fluorine; R2 is
hydrogen g o$hies al kyl; and R3 is nethyl. In a further eppedjsgpszzpf the
present invention represented by Fornmula I, Rl is fluorine; RZ is hydrogen;

and R3 is nethyl. 15 In another enbodi nent of the present invention
represented by Foi~nula I, R is nethyl; 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 nmethyl; and R3 is nethyl. In another enbodi nent of

t he present i o e -For. myl. ' t : IS
rothyl - and RAen Al RRESEMGR ekl Kidely, Bl 5 ERHNACE
i nventi on rephRsRMe dmdyafidy, dpAethinile RimdaSrihy, drp@stat, dirdneicirChneS al kyl ,

said CI-C5 al kyl optionally substituted by al koxy or one or nore fluorine;
RZ i s hydr ogemeoplatten 440 Cmtinepplastgn A2satitipecplastsn ABkantingpplagiomBiSy

substituted by al ko or [ nor, | wari ne: and | s _nethyl, 25
optionally su%gtl"fetoai% ntﬁﬁﬁgieﬁ%%ﬁgf ’ 3#@83?91‘%{5ﬁﬁ’ﬁgﬁag"gaﬁpﬁr@"ﬁﬁ%”t‘w@fc’l’
enbodi ment 5of phdrhaih asu@iatylin) verthirem befRSAFE NiseAl BeyufodF BIM23015R s
hydrogen or fluorine; RZ1s Cl-C3 al kyl substituted by one or nore hal o;

and R3 is net bisantréne, BristorMiyers By 40461, Béstarrhoron-&Q,dmompfostantidan

ted by, E I [ - Rz s CH . d R3.is. ethyl.
Pt o0 DX SR 503y e N e kbRl G
I nvention repr ?&%MQC@’AIFQMHﬁlﬂfaPuin&alb&, CHéfex X205y AIRIRR CARA B3 | S

methyl. In a farther enbodi nent of the présent | nvention represented by

Formula |, R WanbyHambanCI-B21 Wanyatrlogerert GREBRWV arserdbidkbert @I-igt her
Pycr ogen: 18 {RaBEHGRGTL ORI, SAEn: Senaiage, ONheamrRindess dhbbdi ment of
hyar bgen: | and T R A o b Y rwvent 1 on
repr esent ed byyteohatadim Bl, cytarabine, cytocytin, Merz D-609, DABIS maleate, dacarbazine,
datelliptinium, didemnin-B, dihaematoporphyrin ether, dihydrolenperone, dinaline,
distamycin, Toyo Pharmar DM-341, Toyo Pharmar DM-735, Daiichi Seiyaku DN-
15 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, hexadecylphosphocholine, Green
Cross HO-221, homoharringtonine, hydroxyurea, BTG ICRE-187, ilmofosine,
isoglutamine, isotretinoin, Otsuka JI-36, Ramot K-477, Otsuak K-76COONa,
20  Kureha Chemical K-AM, MECT Corp KI-8110, American Cyanamid L-623,
leukoregulin, lonidamine, Lundbeck LU-23-112, Lilly LY-186641, NCI (US)
MAP, marycin, Merrel Dow MDL-27048, Medco MEDR-340, merbarone,
merocyanine derivatives, methylanilinoacridine, Molecular Genetics MGI-136,
minactivin, mitonafide, mitoquidone, mopidamol, motretinide, Zenyaku Kogyo
25  MST-16, N-(retinoyl)amino acids, Nisshin Flour Milling N-021, N-acylated-
dehydroalanines, nafazatrom, Taisho NCU-190, nocodazole derivative,
Normosang, NCI NSC-145813, NCI NSC-361456, NCI NSC-604782, NCI NSC-
95580, octreotide, Ono ONO-112, oquizanocine, Akzo Org-10172, pancratistatin,
pazelliptine, Warner-Lambert PD-111707, Warner-Lambert PD-115934, Warner-
30 Lambert PD-131141, Pierre Fabre PE-1001, ICRT peptide D, piroxantrone,



to R is hydrogen; Rz is hydrogen; and R3 is nmethoxynethyl. In an

enbodi nent represented by Fornmula Il, the invention relates to: CO2H H3C N
H2N R3 NRyd243ss9" @ pharnaceutlcally acceptabl e salt thepggfysoVesei N: R3
is CL-CS alkyl, said Cl1-C5 al kyl optionally substituted by hal o or al koxy,
sai d al koxy optlonally substituted by one or nore halo. 20 In another

enbodi nent of the present invention reprdsented by Formula Il, R3 is Cl-CS

al kyl substituted by one or nore halo. In a further enbodi nent of the

pr esent invention represented by Fornula Il, R3is C - CS al kyI substituted

by one or ?1%? Hpg%g% .

i nvention rep eglent %ngorpl:]_.)[hnsh’hpgbrze '5' rl-fé% 'S P Stlt gl%b%mg’ne or
" nmore hal o. gﬂlﬂﬁﬂ@ﬂﬁ%tﬂfﬁ ﬁ?&EAddS@ixdlZ%l&ghllmw@D ﬂl@tdﬁeISztpr@dl ment of

the present invention represented by Forrnula I i's methy ubstituted

by one or nor BrewernsiRRS, resiictioP Hetellinwse detinoie agid, RhenePedensRP-A9833.i on

or esont 1 mvenRBRC PEpPa RR: By by re e Sk dssPE bR e Rty L1 e

by al koxy. s nSMANCBhSéaP%HHﬂ@PDR)OM%aﬁoh%pﬁb@%ﬁiﬁop&dﬂ&ﬁ@ﬁ%@ﬂeg epresented by
Formula 11, R3 is net hoxyrjdj th §S]§Irn yet another enbodi ment of the present
mmi I

i nvention replspls%ﬂmdﬂlbm, harirg-epticat-SSEH4a bieypoldinene, ftyanlstionss
LR o RN e R ERA LS
to: Toyama T-680, taxol, Teijin TEI-0303, teniposide, thaliblastine, Eastman Kodak
TJB-29, tocotrienol, Topostin, Teijin TT-82, Kyowa Hakko UCN-01, Kyowa
10  Hakko UCN-1028, ukrain, Eastman Kodak USB-006, vinblastine sulfate,
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
15  (tryptorelin), or an omega-3 fatty acid.

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

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

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

In a further embodiment, the present invention also provides therapeutic

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

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



R R2 R3 ~~z H3C N CO2H 15 NH )B or a pharnmaceutically acceptable salt
thereof, wherein: R is selected fromthe group consisting of hydrogen,

hal o, C~- and Cl-CS 20 al kyl substituted by al kox nor e
hal o; RZ@O?é?%%t ed fromthe group consisting of hydr oge%)Cq asﬁg%ﬂj CS

al kyl and C1-CS al kyl substituted by al koxy or one or nore halo; R3 is
Cl-CS al kyl or C~-CS al kyl be substitutediéy al koxy or one or nore halo. In
one enbodi nent of the present invention represented by Fornula |11, the 25
conmpound is the Z isorrer I n anot her enbodi nent of the present invention

represent ed by EIh TRl iy pRERRENAdLE i B Efuso o BEIRRATD 23

PCT/ US01/ 2873 ano pr esen I NV

" represented bhclﬁ@\l‘efﬁhdﬁfdctdbyﬂfechﬁg AydTegR fnechaliom, or Cl1-CS al kyl, said
Cl-CS al kyl optionally substituted by halo or al koxy, said al koxy

_optionally substit dm aepthe coménrwtlomf therpa¢sent iRventionhihg mogsent inkertiveor C1- CS

| kyl d C1-CS al tuted b | d
21 koxy ot | onsPFgoiseen BRI S B ls chpbitiiar it angnihymeuiid R ony ky 1
sai d Cl- Gosal kNbleQBol-Rivring &a@&khtagta%@nmh@he oPh bBhZ6RRi¥zepdd anot her

enbodi ment of the present invention represented by Fornula III, Rl is
hydr ogen, hal (antlhypeﬂfpldéimalqug E)R?ﬂplss df)bdnzrghmplnbahmmﬂ@idmcdmggl and R3

is C~-CS al kyl al kyl. optionall ubsti t ut

al koxy. to I%“éeff‘ﬂiﬂtth%?feé%b‘&}’eﬁ%}‘ﬁ FapppiLe %ﬂ@%@ﬁwn.m an‘? 3J§$ EF’P(ted by
Formula 111, en, halo or
Cl- C3 al kyl ; ar?dS%aﬁgﬁg%%ln it rat@ﬁilﬁ%eggéﬁ@é kS’drnT%e %g%%&}% nge pr esent

i nvention repraetslqrpﬁﬂq:nﬂmmEdmgslaee ddstribdd iniWOBAdr6058 N Alfﬁ"matllvslthdr ogen, halo
or C1-C3 alkyl; and R3 is C al k 15Inast|II further enbodi ment of
the preserf i ﬁvté‘?ﬂﬂeéwl‘ﬂeé‘b‘F€§é?ﬂ1%ﬁﬂBtjllq§%ﬁrWﬁld§‘g yseful i comgbinglienlitha R s

hydrogen or hal,o, o@ﬂlﬂoﬁﬁe e%ﬁgﬁ%'gﬁb%&}n be%ﬁﬁﬂ/%ﬁﬁﬁ%ﬁéﬂéﬁ%ké‘ﬁ%b@? the

present invention represent ornul a rogen;,
hydrogen or f [Bxamptes;of #MGRD-Asrefict4s8 intibiydrs ukefulainahéw@res@mﬁmhp&em of the
present | nventcl)glrtl)mratelgﬁ ?rf‘c?urcliteeﬂldgl{dui?lgl,ngeln%ugllelx fluvastatin, lovastatin, provastatin,
simvastatin, atorvastatin, cerivastatin, bervastatin, ZD-9720 (described in PCT
15 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
invention plus an antihyperlipidemic or cholesterol-lowering drug will be useful, for
20  example, in reducing the risk of formation of atherosclerotic lesions in blood
vessels. For example, atherosclerotic lesions often initiate at inflamed sites in blood
vessels. It is established that antihyperlipidemic or cholesterol-lowering drug
reduce risk of formation of atherosclerotic lesions by lowering lipid levels in blood.
Without limiting the invention to a single mechanism of action, it is believed that
25  one way the compounds of the present combination will work in concert to provide
improved control of atherosclerotic lesions by, for example, reducing inflammation
of the blood vessels in concert with lowering blood lipid levels.
In another embodiment of the invention, the present compounds can be used

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

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



20 R1 is hydrogen; R2 is hydrogen or fluorine; and R3 is nmethyl. In another

enbodi nent of the present invention represented by Formula I1l, Rl is

hydr ogen; wB42):8sshydrogen; and R3 is nethyl. In a further eggadyyeatsof the
present invention represented by Formula 111, RL is hydrogen; R2 is
fluorine; and R3 is nethyl. 25 In another enbodi nent of the present

i nvention represented by Fornmula Ill, R Ik halo; R is hydrogen, halo or
C-C3 alkyl; and R3 is C1-C3 alkyl. In a further enbodi nent of the present
invention represented by Formula Ill, R is halo; R2 is halo; and R3 is

a-C3 alkyl. | i - A i ted b
Formil a |11, 5o RO ¥ FERRGt et PomBhARN Lk RifBhe AL ACIBAR, O B
© 02/ 22559 24 PegédikiQior/e28mgR, 4 ifanpitaras cumasiptmnharefiptdhe z¢ligSPhin, | nventi on

represented by Formula I1l, R is fluorine; RZ is_hydrogen or C -C3 alkyl;
~and R3 is met Bigatriptan, almatiiptaerordrayadiptami 2 éapamiee B aateaenist{9@nt i on
represented by Fornmula JLl..R_is fluorine: i.s hvdrogen: and R3..i S
rethyl 1 anSPHEIPRABS R or e bk e Ten BaPHE R A0 eeRBRe S0k
Formula |1k, RonethépRindydichiBzalptenhcheoBifatbitaNsh &3ot AkaBIdElg., etgdt@ining] t her
enbodi ment of the present invention represented by Formula 111, R is

hydr ogen; Rz idéhydeeengataminedbmBrocsptis, ksgonoyine,zmandilay! ceganouingk atrieyclic he
present invention represented.hy Eornula, 17] o R is nethyl: RZis
methyl: and. RETTGBRECIIG & AYBPOERG Shefayidri froBherthe et <

i nvention rephesRbeiddr dyfdReptadink), a befd-andfenBhdé A8FHoNiN2E.0., Propahofed, al kyl,
said Cl1-CS al kyl ‘optional 'y substituted by al koxy or one or nore fluorine;
R2 is hydr ogenimdiel, etenolonadisok bk yietprelal)dorGlmGaoahiing loxislesd inhitdrye.g.,

substituted by al lio,x or one or. gpore fluorine; and R3 is nmethyl 15
opt i onal | yOsuBbbeRelzpear 159°aRX a5l pr e al koxy or halo. In a further

enbodi ment of the p{{3aRE elhﬂmﬁfeépﬁlomew%%g%qumo BM@OMAO%@W' of

hydrogen or fluorine; R2 1s C~- al kyl substitute y one or e hal o;

and R3 is net fid present amnentier withiao dpividtorapounde Qpieisenmponndsnisefohin this

rngf L; F?nt ed b%ori%ﬁnrgél)r? irllclltllde V\2/i?ho|1q1.t lilnﬁtatr}(v)r(lj gn%gp%r%r;le, Ir?nzetll-la'tsdoge_,%';;clro(firrll’lo(:}pl|1%?;1eI, S
oxymorphone, levorphanol, levallorphan, codeine,dihydrocodeine,

15  dihydrohydroxycodeinone, 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-laz, glu4]deltorphin, DSLET, met-enkephalin, leu-
enkaphalin, beta-endorphin, dynorphin A, dynorphin B, and alpha-neoendorphin.
An advantage to the combination of the present invention with an opioid compound
is that the present inventive compounds will allow a reduction in the dose of the

opioid compound, thereby reducing the risk or severity of opioid side effects, such

25  as opioid addiction.

Detailed Description of the Invention

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



In still another enbodi ment of the present invention represented by Formul a
11, R is CH2F; R2 is hydrogen; and R3 is nethyl. In a further enbodi nent

of the prﬁﬁehg;n%gventl on represented by Fornmula I'll, R i$chyidopeen; RZ is
hydr ogen; R3 is CH2F. 25 In anot her enbodi nent of the present invention
represented by Fornula Il1l, R is hydrogen; R is nethoxynethyl; and R3 is
nmethyl. In a further enbodi ment of the prEsent invention represented by
Formula 111, R is methoxynethyl; R2 is hydrogen; and R3 is nethyl. In

anot her enbodi nent of the present invention represented by Fornmula I11, 30
Rl is hydrogen; R2 is hydrogen; and R3 is nethoxynethyl. WO 02/ 22y9 25

PCT/ U SO1 /28733 I n an enbodi nent represented by Forrmula IV, the invention
“relates to: COZH H3C N H2N .R3 | NH IV or a pha ﬁacqwll cally acceptabl e

salt thereof, wherein: R3 is Cl1-C5 IkyI C~- Kyt substituted by
al koxy or one or nore halqﬂé;n anot er enb \ngézééiuthe present invention
" represented by Formula 1l ti tg) y one or nore
halo. 10 In a further enbodi nentl| of the present inventi-@h represented by
Formula Il, R3 is Cl-CS al kyl syfpstituted by one or nore fluorine. In stil
anot her enbodi mrent of the preseNHinvention represented by Fornula Il, R3
is methyl substituted by one or nore halo. In yet another enbodi nent of the
present invention represented by Fornula 15 TI, is nethyl substituted by
one or nore fluorine. Tii another embodiment ofRfhe present invention

represented by Fornula Il, R3 is LH2E Instill enbodi ment of the
present invention repr esth—ed by Formnul a

R2
or a pharmaceutically acceptable salt thereof, wherein:
R! is selected from the group consisting of hydrogen, halo, C;-Cs alkyl and C,-Cs
alkyl substituted by alkoxy or one or more halo;
R? is selected from the group consisting of hydrogen, halo, C;-Cs alkyl and C;-Cs
alkyl substituted by alkoxy or one or more halo;
10 R?is C;-Cs alkyl or C;-Cs alkyl be substituted by alkoxy or one or more halo.

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

15

R’ R* R® NH,

P,

or a pharmaceutically acceptable salt thereof, wherein:



1, R3is Cl1-CS al kyl substituted by al koxy. In a further enbodi nent of the

present invention represented by Formula 11, 20 R3 is nmethoxy nethyl. In
yet anot hgp gpabeadi ment of the present i nvention represent ggriyoRéAyl a 11,
R3 is C1-CS alkyl. In another enbodi ment of the present invention
represented by Formula Il, R3 is nethyl. 25 In an enbodi nent represented by

Formul a V, the invention reI ates to: WaP2/ 22559 26 PCT/ US01/ 28733 R1 R2
R NH2 H H3C N CO2H NH V or a pharmaceutically acceptable salt thereof,
wherein: R is selected fromthe group consisting of hydrogen hal o, CI-CS

| kyl d C--
oLyl and, O 63 L PHBRU el B BTt BoSN Sl CTRL ST CRRL TS
al kyl substltlan@usmtmitdﬂ?@/améxme)rﬁrormmehduaj 0; R3 15 C~-Cs al kyI or Cl-CS

al kyl be substi,t uted Ci/ al koxy or one or nore halo. 10 In one enbodi nent of
_the present i i dnsalesied spmdhe sroup consistimeralhadrggen, halog o alkal and €n€'s 7

I soner. In an d of the rese | nvention represented by
Formula V, th Qﬁ%gﬁﬁgfzdgy@k@ SR rmo?ﬁalg;et anot her enbodi nent of the
present inyentR*qaCi-€nn ﬁ@ﬁ@f@ﬁtclgwn&%@mb@,u&l&d\b y dfkoxySorione bP e hdlgl 0. or
Cl-C5 al kyl, said Cl1-CS al kyl optionally substituted by hal o or al koxy,
sai d al koxy opti ondh bye embediitent efcthe presend imvention eepreseuted BRY Fosnulg drtbgen,

hal o or C1-CS al k§| salil Cl1-CS al kyl optionally substituted by hal o or
al koxy, said &PEBUALISIRGARMFsubstituted by one or more halo. and R3 is

Cl-C alkyl, said @afcthél dbodBEAtUrad n}%;reé‘\e‘rlpﬁxtvbﬁt}gnelgglg e lﬁlﬁmﬁlllzﬁ)xy 20

I n anot her enbodl ment of the present ention represente y For nu

i s hydrogen, hlaﬁcnmpnundhstb:éf‘aiskmbl; Rz is hydrogen, halo or Cl1-C3 al kyl; and
R3is G- CSaIkyI sai d Cl- optionally substituted uorine or
allcoxy. MR a furt RYEHE 9(5%@“ &ftethﬁP@é ﬂn‘feﬁv%fqpmems%m?eﬂ?@a by

Formul a V, I, R' is hydrogen, halo, or C;-Cs alkyl, said C;-Cs alkyl optionally substituted by
halo or alkoxy, said alkoxy optionally substituted by one or more halo; R? is
hydrogen, halo or C;-C;s alkyl, said C;-Cs alkyl optionally substituted by halo or
alkoxy, said alkoxy optionally substituted by one or more halo; and R? is C1-Cs

15  alkyl, said C;-Cs alkyl optionally substituted by halo or alkoxy.
In another embodiment of the present invention represented by Formula I,
Rlis hydrogen, halo, or C;-C5 alkyl; R?is hydrogen, halo or C;-Cs alkyl; and R%is
C,-Cs alkyl, said C;-Cs alkyl optionally substituted by fluorine or alkoxy.
In a further embodiment of the present invention represented by Formula I,
20 Rlis hydrogen, halo, or C;-C;3 alkyl; R?is hydrogen, halo or C;-Cs alkyl; and R%is
Ci-Cs alkyl.
In another embodiment of the present invention represented by Formula I,
R!is hydrogen; R?is hydrogen, halo or C;-C; alkyl; and R is C;-C; alkyl.
In a still further embodiment of the present invention represented by
25  Formula I, R' is hydrogen; R? is hydrogen or halo; and R’ is C;-C; alkyl.
In another embodiment of the present invention represented by Formula I,
Rlis 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.



Rl is hydrogen, halo, or Cl-C3 alkyl; RZ is hydrogen, halo or Cl-C3 al kyl;

and R3 is 25 C1-C3 al kyl. In another enbodi nent of the present invention
representge @ydsornula V, R is hydrogen; R2 is hydrogen, pegh@ophsss- C3
alkyl; and R3 is Cl-C3 al kyl. WD 02/ 22S59 PCT/ US01/28733 27 In a still

further enbodi ment of the present invention represented by Formula V, R is
hydrogen; R2 is hydrogen or halo; and R3 2& O -C3 al kyl. In another

enbodi ment of the present invention represented by Fornula V, Rl is
hydrogen; R2 is hydrogen or fluorine; and R3 is Cl1-C3 al kyl. In another

embodi ment of the P a86Rér drEINhERDIE 8RN ENn O 16 al
hydr ogen; RZ i S hydr ogen ror fluorine; &%r R3 is tmet gfeEéth %é’nlggﬁgrlél

" enbodi ment of R' hehyﬂregﬂnR |1mlw36h0gannancbh?fssmthyﬂd by Formula V, Rl is

hydrogen; R2 is hy R3is In a further enbodinent of the
_ present invention r 3%‘21%56 OSW%PEE’FQI‘VCHWBVWUOP?HWW Fargau]ad,

fluorine; and i, Ly 0 xtftﬂ? jrent of the present invention
represented by F%rfgfﬁg Al Iﬁh % rH:Iéﬁﬁflydrogen hal o or Cl1-C3 al kyl;

and R3 is & -C3 al ky lanother mﬁammaarofﬁrd;ﬁdsaﬁemvemiomhprewmabw Forgdal,i on
represented thyﬁ)For mila,V, R is is Cl1-C3 al kyl. 15

I n anot her ds helatRor b(}’ﬁ@gﬁ%é?@h?f ¢n9e#!<}’1@ﬁn4 Bp?s£le‘ﬁt diyby Formula Vv, R
is fl i R2 | tr of th
RRTATH AR T o ST R

or O-C3 al kylR'iahsloRR? ishat®tahy R? id @,-@; lkgt.her enbodi nent of the present

i nvention represented by Fornula V, 20 Rl is fluorine; RZ is hydrogen; and
Rs is nethyl. In arfB@n ere%mrﬁemftof&enrh%enprr@g@tmnnenw«pd)bw@mé@bnt ed by

Formul a V, 4R 1§S ARLOY. 2Rgﬂh§m{y9ﬁ&’ﬂef§ m&ggltRB is methyl. In a further

enbodi ment” " of resén Inventron represented by Fornula V, R 1is

hydrogen; R2 is rretmmmthaminﬁ%ﬂlmantrm&ﬁbyﬂ»rese%émlvsnm ke Fofdifla pf the
present invention represgnted by Formula V, R hyl ; is methyl; and

R3 is methyl. R'ds {laerigp& h%hycbﬂmmrrﬁarft?a akylt mﬁlbzrslésm’ihyh nvent i on
represented by For hal o

al kyl optionally s 3%' gl,?}x%{l?ﬁr 881b891smer}¥ ((j)f PR présent invention represen?edl%r Fo adI -G
R! is fluorine; R? is hydrogen; and R?is methyl.
15 In another embodiment of the present invention represented by Formula I,
R'is methyl; R? is hydrogen; and R? is methyl.
In a further embodiment of the present invention represented by Formula I,
R' is hydrogen; R? is methyl; and R® is methyl.
In another embodiment of the present invention represented by Formula I,
20 R'is methyl; R? is methyl; and R is methyl.
In yet another embodiment of the present invention represented by Formula
L:R'is hydrogen, halo or C;-Cs alkyl, said C;-Cs alkyl optionally substituted by
alkoxy or one or more fluorine; R? is hydrogen, halo or C;-Cs alkyl, said C;-C;s
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 C4-C; alkyl substituted by one or more halo; and
R’ is methyl.
In another embodiment of the present invention represented by Formula I,

30 Rlis hydrogen; R? is CH,F; and R® is methyl.



al koxy or one or nore fluorine; RZ is hydrogen, halo or C-CS al kyl, said
Cl-CS WD 02/2259 PCT/ USOL/ 28733 28 al kyl optionally substituted by al koxy
or one ory@RkBadshuorine; and R3 is nethyl optionally substictilsgfddy; one or
nore al koxy or halo. In a further enbodi nent of the present invention
represented by Fornula V, Rl is hydrogen or fluorine; RZis C-C3 alkyl

substituted by one or nore halo; and R3 ix nethyl. In another enbodi nent of
the present invention represented by Formula V, R is hydrogen; RZ is CH2F;
and R3 is nmethyl. In still another enbodi nent of the present invention

represented by ForﬂlLtﬁ% Mmft r ot oFfhe! siedMEhOYRn ggﬁ%%%db@%%}ﬁé {/O

In a further enbodinment o he present 1 nvention repr

R is hydrogen; RRg CHIRIiopgdroga@ndndR? issméihigl=. | n anot her enbodi ment  of
the present invention represented by Formula V, R is hydro%gln; R is
met hoxynet hyl ; and IIRg firgherampoimeny obthe praseridnansion irepsesentsd by ferprladent

“invention represented by Formua V, 1 As Jret hoxynet hyl ; R2 is hydrogen;
and R3 is net ylls.ehsfcﬁo%‘?ﬁ’o lesrlgglﬁ%ai Wﬁ%ﬂ%#}fﬁg‘apresent invention

representegd by For mybotler efibddiméik ¢F GdSiReselPinventibrdepesmiePRORdtul ST,

met hoxynmet hyl . 1 n an enbodi nent represented, by Formula VI, the invention

rel ates to: ORH MRIEog¢nHRRiRBeOX Khetbyl; aanR?airSrmdb}alti cally acceptable salt

t hereof, wherein: i.s C~- kyl por C1-CS.al kyl substituted by alkoxy or
one or nore hal o. gafW%Sgﬁ@%né%}BBﬁﬁhﬁBFﬁse%mY OBF@WWLF{?W}RF%B% L
represent ed by!kopaodyMbihyRRZiShidtofen; MKE? issHhgjl tuted by one or nore
hal o. WO 02/ 22559 29

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

10 R'ishydrogen; R?is hydrogen; and R? is methoxymethyl.

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

CO,H
H,C IIiII %
\”/ HN R
NH
15
I

or a pharmaceutically acceptable salt thereof, wherein:

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

alkoxy optionally substituted by one or more halo.
20 In another embodiment of the present invention represented by Formula II,

R?is C;1-Cs alkyl substituted by one or more halo.

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

In still another embodiment of the present invention represented by Formula

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



PCT/U SO01 /28733 In a further enbodi nrent of the present invention
represented by Fornula VI, R3 is Cl1-CS al kyl substituted by one or nore

fl uori ne. wlhhabish! anot her enbodi nent of the present |nvemﬁﬁﬁs {ePigsent ed
by Formula VI, R3 is methyl substituted by one or nore halo. I'n yet another
enbodi ment of the present invention represented by Formula VI, R3 is nethyl
substituted by one or nore fluorine. In a&wther enbodi nent of t he present
invention represented by Formula VI, R3 is CHZF. In still another

enbodi ment of the present invention represented by Formula VI, R3 is C~-C5
al kyl substituted al t

i nvention represen?% E&BE%F%%'O& eﬂt@@ﬁé@% Iﬁﬁgﬁﬂhgﬁpﬁ’¥£H$HS§E?8§§§ther

" enbodi ment of mrﬁlpm@mmubgmmmbpand@ﬁﬁmmdebm ttie leghb¥liimdnBof the C1- CS
al kyl . I'n anot her enbodi nent of the present invention represented by
Fornmula VI, 1avrqasnti1§vewétonyﬁpresmedm plajTh\Reris CEhFal so i ncl udes

PV or i et nangu el ofodiBE oF B e B R et Rt By g,

or VI incl gdeﬂ,Rélyep—cxgﬁlldynéubbmﬁltddg)ymlltdxyc oxi de synthesis in a subject |n
need of such inhibition by 20 adm nistering a therapeutically effective

amount of the presdne fedhassmbadingat etthe pedsontiinyansionirenyesentediby Foxmule TI,

synt hesi s produced E_%() i ndt{mll ble nitric oxide synthase over nitric oxide
produced by t ISR oS é forns of nitric oxide synthase in a subject in
need of such inhibig ly@crhnlameaa&{bamﬁfeﬁmﬂge @regaﬁm%%ﬁ \Egﬁésﬁme% Ebin{@a amount
of a conpound of Foriula I ring ni r| c 25 oxide
|l evels in a sﬁbjRécsCI-EsaH@U of such by adm nistering a therapeutl cally

effective anount o of Farnul a | Iowerlng
nitric oxilfle I evel gn PﬁOtgrEﬂéiogb‘Pe‘ftﬁ?H?éﬁeWi ’é‘ﬁﬁ‘ﬁl%yreﬁﬁﬁ?‘w?@?yeé‘?

therapeuti cal I? jehkfiffl.i ve anount of a pharmaceutical conposition corrpri si ng
a compound of Forrmula I, Il, D, IV, V, or VI. WO 02/ 225s9 30

PCT/ USOL1/ 28733 The It enpmbndisenf repimseged by Fornmule 8kt the mventyorateltestie: used
advant ageously in conbination with a second pharmaceutically active

subst ance, particularly in conbination wwth a selective inhibitor of the

i nduci bl e i sof orm of cycl ooxygenase (COX-2). Thus, in a further aspect of
the invention there is provided the use of a present conpound or a
pharmaceutically acceptable salt theregf, in cqibigfatigg with a COX-2
inhibitor for the treatnment of inflamation, idfla or§ di sease and
inflammatory rel ated disefgers. A i l'so pr Svi ded a net hod of
treating, or reducing the ri , I Tl gf;y di sease and
inflammatory rel ated disordergqfin a person sufferl ng fr ri sk of,

sai d di sease or condition, whdrein to the nmethod conprises adm nistering to
t he personsa therapeutically éflective anount of a present conpound or a
pharmaceutically acceptable salt, thereof in conbination with a COX-2
inhibitor. COX-2 inhibitors are illustrated but not limted by Cel ecoxib

Vi oxx. The NOS inhibitor and the COX-2 i nm' bitor may either be fornul ated
together within the same pharmaceutical r’;p05| tion for 15 adm nistration
in a single d@sa@bamﬁwuu@ﬂye@s@nwbmﬁm@ npetsn:i ndi vi dual |y

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

20  alkyl substituted by alkoxy or one or more halo;
R? is selected from the group consisting of hydrogen, halo, C;-Cs alkyl and C;-Cs
alkyl substituted by alkoxy or one or more halo;
R?is C;-Cs alkyl or C4-C;s alkyl be substituted by alkoxy or one or more halo.
In one embodiment of the present invention represented by Formula III, the
25  compound is the Z isomer.
In another embodiment of the present invention represented by Formula ITI,

the compound is the E isomer.



formul ated such that separate dosages nmay be adm ni stered either

si mul taneously or sequentially. The term"alkyl", alone or in conbination,
means an al kyl radical, 20 Iinear or branched, co omlto
5, or fro\gsﬁ)tﬁ%% carbon atons. Said al kyl radl cal s may bgkig{gpg%gluy
substituted with one or nore halo. The terns "al koxy" enbraces |inear or
branched oxy-containing radicals each haw3ng al kyl portions of one to five
carbon atons, such as methoxy radical. Exanples of such radicals include
met hoxy, ethoxy, propoxy, butoxy and ter-t 25 butoxy al kyls. The term

\nal o means hal ougSe SHGMASRHALANE RO Sen RSORASCAL] bPRIgRIE! O

Al so included int oun

VI are the phayiGeuyiegtd, harg6e0]- @plamyﬁ ghit T tdede@loptidhelytsabstituted by

"phar maceut i caIIy 30 acceptable salts" enbraces salts commonl 2used to form
~alkali netal balptos akedytsgid almmrt@a@!ms@wwgdw/mmmmhalor iaddi tion

Its of f d f o lon
FATTIVRE L R e B et o S T
phar maceut cabikbﬁycsﬁ{?i;ﬁi@&@ &kﬁioﬁalﬁdﬁibﬁﬂltﬁféd&@| dne P incF@MRBLUAHERAS Crarsmul a |,

L, 1, 1V, Vv, or may be prepared from'inorganic acid or from an
or ganl ¢ aci d. aHEyhmldﬁl -Cf alkylciptxoml}ygﬁahstuuradbwahxcu aiﬂgmtyochl or| c,
hydr obr om c, hydrozr(l)dl c, hitric, sul furic and or|

Fen

Appropriate organi ther emd%ergg tpé?feFtrlH?ﬁrﬁﬁnﬁﬁ%ff’?ee °6‘5‘P t| c,
aromatic, arapt Wr&genhﬁﬁlgrwcéj AkylcRP dgen Ao SHECI-EDLkyE A RS Of
organi ¢ acids, examples of which are form acet'ic, propionté, succlnic,
gl ycolic, gl u€g+salkylamid C;- Ggalﬂcyboptioaalﬂyasubsutumdtby ﬂnoramccmalknmy gl ucoroni c,

mal efic, fumaric, to r.u spartl , utam c, benzoic, anthraniljc,
mesylic, §a| icyl i c&“ %lmrawe et ef tﬁsﬁ%%wtaa@tnpen reRAFRGEIEH BY FEHBUATEL
(panoi c), I f Lsu npe i Bi
stearic, cycl K%&Iﬁ@ﬁo (1(;)ljr~1t|",lcé3 élf(gletn{l %:Sm g’?}ﬁ%&fg a@ga@{;’i, g@%{a%ﬁce
phar maceut i cald;yCsaatkydpt abI e base addition sal ts of conpounds of Formula I,
L1, 11, 1V, V, or VI include nmetallic salts made from 15 al um num

cal cium 1ithium %@%@‘Fﬁﬁﬁboﬂﬂ’@%é’f UW;PI%%?H? invenion rgprﬁgengﬁd Wr%%ﬁﬁ'ﬂl? W ts

made from N, Npt hyl

di et hanol am ne o Fﬁd}% %{ (S(rﬁﬁ kp(ﬁét ﬁgl:R ﬁg’fand procai n.

Al'l of these sal tsmynbéun&reeaﬂ;beainﬁm Gﬂhvpfﬁselﬁﬁﬁl‘l*enﬁﬁﬁl%‘préséﬁmdbye

correspondi ng_conpound of Fornula |, [, 1v, Vv_,or Vi ﬁ(reactl ng, for
y

exanpl e, the FerawaddpR| létlwd&gm Ibrlsba@regw ethale;and BrinGn€s 8kykor mul a |1,
L, THE, TV, v or Vlmotﬁér 10 OX Caﬁ%ﬁﬂ ¥BP nggritiog&ﬁrege%%d berlﬁo%ulaIﬁ

|Ilustrat|vely shown as e nrtrogen

protecting grm@snpﬂbgenbazmmcbgeutoeﬂubﬁné hﬁdm?rﬁhgsaalqu the conpounds of
the present invention. Nunmerous protected anino groups useful in the

present i nventl on fibanether egebndimers of Big PZ@CWU%K@ rppreggnéasy Bonaupdller G M

Wit s (Pro M ni c hesi John Wley & Sons,
New Yor k, ? g{ %@Y“Dﬁg%‘ %255%ya§%ﬁen °>1<'£‘§p11 © ﬁﬁd Wgth§P4 chl or obenzyl i nuno
group. In one enbogh mheﬁmﬁdaanaﬂ%sqmprememmmn represdnitedt R ehuBITIT) O

group is any sych group resulting fromthe reaction of an aldehyde with the
cor r espondi ng Rart hysrggen B dohydsesenaagcli istmeside. A |arge variety of 3o

depr ot ect i ng T eageq)§ ¢l 26 AGHAM BPRE YR Kt AbhioR o 1S:cRIAS ForhMya! | O"

to effect

R!is hydrogen; R? is fluorine; and R is methyl.
25 In another embodiment of the present invention represented by Formula III,
R!is halo; R is hydrogen, halo or C;-Cs alkyl; and R?is C;-Cs alkyl.
In a further embodiment of the present invention represented by Formula III,
R! is halo; R? is halo; and R® is C;-C; alkyl.
In another embodiment of the present invention represented by Formula I1I,

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



WD 02/ 22559 PCTI US01/ 28733 32 the conversion of the internediate to the
desired conpound. Many such deprotecting reagents are described by G eene
and Wit s, D3RR FOr exanpl e, when the protected am no g&eqﬂm'ﬁﬂﬁ

4- chl or obenzyl'''m no group or a tbutoxycarbonyl am no group, pre era%?y t he
deprotecting reagent is an acid. Sonme 5 useful acid deprotecting agents

i nclude, without limtation, hydrochlori@4acid, hydrobromc acid, sulfuric
acid, trifluoroacetic acid, phosphoric acid, phosphorus acid, and acetic
acid. When a conpound is described by both a structure and a nane, the nane

is intended t d to the indjicated struct im | h
Sructure is 20t nibRRG ehbotiiat Bl R En ke o areaRBtp By et T,
may be possi bkéig‘moﬂﬂa@Ré&rﬂg@&;g]@!ﬁoptlJﬁgramyl,eanh,R?’libnﬂe?ﬂyl. IV, V, or VI to be

adm ni stered as the raw cheni ca it is preferable to 'present themas a
phar maceut i cal composfurthenembedimedi ofgh¢ preserftumteméion seppesented b Fopnels s

invention proyides a.phasngceuti cal osition conprising a conpound of
Formula I, I ﬁ 1 ‘,lor{f%’ ﬁv%%‘%nwndwgnm@ﬂmceuti cal ly acceptable salt
or sol vatest her eof 1, hgRiragbowinidht 8P ERY in %'Pﬁﬁ%&&ﬁeﬂad l?yrﬁﬁfaelglt abl e
carriers thereof and optl onalol y one ore%rr%sre loyﬂgr t her apeut |}Jc QI ngredri ents.
The carriers) Rllrliﬂsmdhgl;zlﬁdsehych&»gea; amd Rhis methgle of being conpatible with the

ot her ingredients of the formulation and not deleterious to the recipient
thereof. 20 The folhiifufthespabodimentief the presentdnyeabpe ransesepted by Foapalaity a

(1 ncluding suliscr- , RR AL [ 3§ scul ar, intravenous and
intraarticular %@éﬁ&jﬁ gng r@%ﬁ?&é@% 1r?c %t hg dermal, buccal, sublingual
and intravcul ar) adwhnvthdrieaibodiment bhihe pheseheini@sionSepreddntet ByRdr@ulell, depend
upon for exanple the condition and disorder of the recipient. The

fornul ati dhs Rays BeWVER dhmethybangdRedemetityli n unit 25 dosage form and may
be prepared by any t I i fi@?? All
met hods i ncl ude thg?g?teaggtggle %’?‘?%3?%\% 4frﬁltﬁ={)]&§ge§%£:}}vt§w%rﬁfe§reg%nr%§%§i¥1d 0 ulTq—'or mul a
L, 11, 11, 1YIL: R isoydvbger hato pha[-Taakyt, isaidl € yYC gk AdptibhAllysabktitated byl vat e
thereof with the carrier, which constitutes one or nore accessory

i ngredi ents. PRHkoykaeeng or meys flugring Ritis bydrogem heloegsdsields ¥yylushid 6u1dsy and
intimately bripging.ino 02/ 22559 33 PCT/ US01/ 28733 soci ation the
active ingr edlag‘_%{ O%qnﬁhy F'ﬂjﬁ}{@t%dgl“aﬁg?’g BroFihEIYE PW%%&“@@I fsgmgtb?'fr) iers or
both and then opiidnal§GaBstmityd b bRPoNEoteBkdXyfalo. i nt o the desired

formul ation. Formulations of the present invention suitable for oral

admi ni stration mayIibe fyrthes embedimest of the prssentimvension repnesested dyFotmwsla [Bachet s

t abl et f. i ni . t ] t th ti ' di ent;
¢ o pouer oF b SR ot RuBaRLoREl T TR el oo o B e § qui o

or a non-aqueq{assﬂnawi,d; or as an oilin-water liquid enulsion or a
water-in-oil liquid enulsion. The active ingredient nmay al so be presented
as a bol us, el ect ulr ynashergahodiment phihiegresens/inpentiondeprbsenteeliyrEsmutllor

nol di ng, tignally wth.oene.gr_ 1o re accessory ingredients. Conpressed
tabl ets n§§ bg pt ?%e&"&/lsc ré‘g‘gﬁéﬁ linﬁﬁﬁﬁsui tabl e machine the active
ingredient in a freesdil GWMRG chiboliniest Bf A2 ReRAMHGEntOh ShatiteaDy mpthenal |y
m xed with a binder, lubricant, inert diluent, lubricating, suryf ace active

or di sper si ngT&gBhis CHuF;dRUisthybtoges; amdRGemetige by mol ding in a suitable
machi ne a nuxture of th owdered compound nmoi stened with ihert

liquid diluent. Thi“?iﬂﬁ@?&f\gﬁﬁé}“}?m ?%B%P}'eﬁefﬁé“%&%&%?Seg@agéﬁaﬂkﬂ‘a#ay be
formul at ed soRass E@rg&yimsﬁy&%&ﬁ @R fOtled rel ease of the active

i ngredient therein. Fornulations for parenteral adm nistration include

aqueous anfl non aqleaugherteprbiodindnt P& theipoesesinutntmngepmsentedipyF oot
anti-oxidants,;buffers, 20 bacteriostats and solutes which render the

. fornul ation i &f%@ﬁ‘ﬁ%ﬁ“ﬁﬁ {5fact ?%Betﬁjfj?‘?fgﬁi ﬁt%"r’rﬁ%‘d reci pi ent; and aqueous

and non-aqueous st gf b g1y SRBOGERRAB oML nggé‘i?c?in%ﬁh%Hgﬁ}r&%ﬁﬁﬁ'ﬂ?:ﬂFgﬂnﬁ‘ﬂ‘Tﬁ} s and

t hi ckeni ng agents. The fornul ati ons may esente n unit-dose or
. nufti-dose coRt & methsxymethykRAhpheliregeal adl Rhisondtky. and vial s, and may be
stored in a freeze-dried (Iyophili z?d) condition, requiri n% only the

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

30 R!is hydrogen; R? is hydrogen; and R? is methoxymethyl.



25 addition of the sterile liquid carrier, for exanple, saline,
water-for-injection, imrediately prior to use. Extenporaneous injection

sol ution pensi ons nay be prepared fromsterile po ul es
and tablé?g%g?éﬁie ki nd previously descri bed. Fornulation?eigﬁoygg?gl

adm nistration may be presented as a suppository 30 with the usual carriers
such as cocoa butter or polyethylene glyaf . WO 02/ 22559 34

PCT/ USOL/ 28733 Fornmul ations for topical adm nistration in the nmouth, for
exanpl e buccally or sublingually, include | ozenges conprising the active
ingredient in a fl ' L@ 0 acant h,
and pastilles corrpﬁ/%l{ %@b?ﬂ@eé%@?%geﬁﬁ%%g{)@@a ﬁ’qggﬁlgg#@ms@:ttésgg' gel atin
and glycerin or sucrose and acacia. Preferred unit dosage formul ations are
those containing an effective dose, as herein below recited, or an
appropriate fraction thereof, of the active in i ent-COHshoul d be
understood that in addition to theg ingredi s partpfularly nmentioned
above, the fornulations #ECthis i Benti y incl fd& qt her agents
conventional in the art havi ngefegar 0 the typsNof ®3r mul ation in
guestion, for 1o exanple thosg|suitable for oral adm nistration may include
flavoring agents. The conpoun of the invention may be adm nistered orally
or via injection at a dose of om 0. 001 to 2500 ngl kg per day. The dose
range for adult humans is generally fromO0.005 ng to 10 gl day. Tablets or
other fornms of presentation provided in discrete units may conveniently
contai n an5amount of conpound of the 15 ilWention which is effective at

such dosage or as,a nultiple of t sane, for_instance, units containing
0.5 ng to 200Oﬁﬁthwtif%hyBﬁﬁ"ratagfe?aﬁﬁhetr‘ao@wbemz The conpounds of Fornula
Ly 1, T, TR3 isVCb-@rsa 1 8¢ @3-@'3 %&gﬁ s%BLt}iuéﬁrﬂngll?éx roggné"é?x'nbbé 0.0y 1njection

(i ntravenous or subcutaneous preci se anmoun conpound adm ni stered
to a patient wll heabdtheremsipairsentiof tlieypredent e e@tonakepesaatt bypFyrsiuda Hn.
However, the unmber of factors, including

gse, enpl d w.ll depend on a
the age and s&l%fsl'@éﬁ%gf‘}bém“,ted_t N5 ELRYE MiOsor der being treated, and its
severity. ;fl so, thepboutitr@fnbddifidh: 8f e prRnMVentdh YeAERAR B} PRuld1®

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

In still another embodiment of the present invention represented by Formula
10, R? is methyl substituted by one or more halo.
In yet another embodiment of the present invention represented by Formula
15  II, R?is methyl substituted by one or more fluorine. In another embodiment of the
present invention represented by Formula II, R? is CH,F.
In still another embodiment of the present invention represented by Formula
I, R? is C;-Cs alkyl substituted by alkoxy.
In a further embodiment of the present invention represented by Formula 11,
20 R?is methoxy methyl.
In yet another embodiment of the present invention represented by Formula
10, R? is C;-Cs alkyl.
In another embodiment of the present invention represented by Formula II,
R? is methyl.

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



condition and its severity. Conpounds of the present invention can exist in
tautoneric, geonetric or 25 stereoisoneric foans. The present invention
cont enpl agpgMaksosuch conmpounds, including cis- and trans-geongf hLis;l sorrers
and m xtures thereof, E- and Zgeonetric isoners and m xtures erem‘3

and S-enantioners, diastereoners, disoners, |-isomers, the racemc m xtur es
t hereof and other m xtures thereof, as fanSi ng within the scope of the

i nvention. Pharmaceutically acceptable salts of such WO 02/ 22559

PCT/ US01/ 28733 35 tautoneric, geonetric or stereoisoneric forns are al so
included within the invention. The ter "cis" s traps" denote a form of
geonetric isonerismin which two carbo y a doubl e bond

wi |l each have two hi gheﬁi ranki n si de of the double
bond ("cis" or "Z") or o 0Si bond ("traps" or
"E"). Sone of the conpounds dgfcri bed~contain al Renyl gifbs, and are neant
to include both cis and traps |pr "E' and "Z" geonetric fornms. Qher
conpounds of the invention inq{ﬂgde m xtures of both the cis/Z and the
trans/E i sonmers. to The conpounds described contain a stereocenter and are
meant to include R, S, and m xtures of R and S fornms. Sone of the conpounds
descri bed contain geonetric isoners and arve meant to include E, Z and

m xtures of E and Z fornms for each stereocenter present. 15 The foll ow ng
schemes are usgf JEBKd . Where isoners are not
defined, utili zgtqhgﬁﬂ%f app 3‘5%@5%@@3%’%%3‘?%% met hods wi || af ford
singl e i sofer R! is saMBtERfrRRSEO gﬂﬁp%oham@oﬂ?@ﬂﬂ@&@ﬂa%@&:@l@m@@ECsKHh ~S
~~th HCl ~~ ~ ~COzEt ---~ NH *"~CO H NPth TIIF,
DVPU Rt refluﬁﬁ%é's’/l%stliut?ﬁlb&aq%‘?ﬁy?boﬂetorﬁmpt}'IHWI Riz 1. KPth, neat 2. Nal)

acetone, refl e ;Reeifdieftrothe gl%%B%%ﬁSlgtmg of hydrogen, halo, C;-Cs alkyl and C;-Cs

alkyl substituted by alkoxy or one or more halo;

R3is C1-Cs alkyl or C;-Cs alkyl be substituted by alkoxy or one or more halo.

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

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

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

20 In another embodiment of the present invention represented by Formula V,
R!is hydrogen, halo, or C;-Cj alkyl; R%is hydrogen, halo or C;-Cj3 alkyl; and R’ is
C1-Cs alkyl, said C,-Cs alkyl optionally substituted by fluorine or alkoxy.

In a further embodiment of the present invention represented by Formula V,
R!is hydrogen, halo, or C;-Cs alkyl; R? is hydrogen, halo or C;-C3 alkyl; and R? is

25  Cy-Cj alkyl.

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

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



10 1. NaOH HOC R3 EtOH) H20 2 N z 2. PivCHO CH2Cl z, pentane 3. BzC,
CHzZCl z reflux ~N~R3 Bz HCl) HCOZH Rz R3 (NHz 2HC1 reflux 24h HzNCO2H R

KHVDS Tl GyolyBbks978 to rt Rt |1~ NPth TR -z MeC(NH) CEt - HO pda@ido1pleas It
MeC(NH) OEt - HCI NaOH) H20, rt ~~-.~~~z M N~ COHHR ~O-OR ~NPth Bz
RBRz ~Hz R3 ,NHz v~ "~COzH H R WD 02/22S59 37 Schenme 3 PCT/ USOL/ 28733
ozone ~~OTBDMS Ri LiBl-~ HO OTBDVS . ~ mi t¥unobu Rl , PhthN OTBDMS Rl BocHN
OH 1) nesyl chloride 2) H R1L B ocHN I O~ /OIBDMVS
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;-Cs alkyl.
In another embodiment of the present invention represented by Formula V,
R! is hydrogen; R?is hydrogen or fluorine; and R? is C;-C5 alkyl.
5 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,
10 Rlis 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 R3is Cy-C3 alkyl.
In a further embodiment of the present invention represented by Formula V,
R! is halo; R? is halo; and R? is C,-C; alkyl.
15 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! ié fluorine; R? is hydrogen or C;-Cs alkyl; and R? is methyl.
| In a further embodiment of the present invention represented by Formula V,
20 R'is fluorine; R? is hydrogen; and R® is methyl.
In another embodiment of the present invention represented by Formula V,
R' is methyl; R? is hydrogen; and R is methyl.
In a further embodiment of the present invention represented by Formula V,
R! is hydrogen; R? is methyl; and R? is methyl.
25 In another embodiment of the present invention represented by Formula V,
R'is methyl; R?is methyl; and R%is methyl.
In yet another embodiment of the present invention represented by Formula
V,: R! is hydrogen, halo or C;-Cs alkyl, said C;~Cs alkyl optionally substituted by

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



wttig R~ r Et0O OTBDVS O R hydrazi ne HZN OTBDVS BoczO R BocHN OTBDVS N~
Ph R3 R N~-Ph ZCH3 R BocHN base COZCH3 RI N~Ph ~ N~.Ph R H acetimdate R R3

N~ HZN @lfeh3ssPCH3 NH | hydrolysis Rt NHZ s H R N COZchiiso1 MR392/ 22559
38 Schene 4 PCT/US01/28733 NN NN + /~ N NGO HO Cl Cl C6Hs ~CsHs R ' N

Boc20 H~~"~COOCH3 C1H. HZN~Cl ----~ BocHN~CI base base NH HCI Cs~C~Hs _ N
HC - NH2.HCL M O- HO . H N BocHN R3 CAB8CH3 z R3 COOCH3 base NH Il
NH2. HC1 HCl1 ~ - NHZ. HC1 Me~N H R3 COOCH3 ~ Me g R3 COON 5 WD 02/ 22S59

Boc- NH~O Di BAL | ow t enp

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 V,
R'is hydrogen or fluorine; R? is C;-Cs alkyl substituted by one or more halo; and
5 Rlis methyl.
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 CHF; R%is hydrogen; and R?is methyl.
10 In a further embodiment of the present invention represented by Formula V,
R'is hydrogen; R%is hydrogen; and R? is CH,F.
In another embodiment of the present invention represented by Formula V,
R' is hydrogen; R? is methoxymethyl; and R? is methyl.
In a further embodiment of the present invention represented by Formula V,
15 Rlis methoxymethyl; R? is hydrogen; and R? is methyl.
In another embodiment of the present invention represented by Formula V,
R'is hydrogen; R?is hydrogen; and R® is methoxymethyl.

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

COH
R3
20
VI
or a pharmaceutically acceptable salt thereof, wherein:
R?is C;-Cs alkyl or C;-Cs alkyl substituted by alkoxy or one or more halo.
25 In another embodiment of the present invention represented by Formula VI,

R?is C1-Cs alkyl substituted by one or more halo.



Ove or OOH Boc-NH Ph Ph" N R3 Ot O
H

R2 Li BH4 Boc-NH ~ OEt~ goc-NH O T~
OH sepE&Z R2 Boc-NH Cl1 Where Rz = B

R2
ase, Mel (excess) MeCN, KZC03, Bu4NBr,
RzZ=H, Me 38 ,955pe 5 B R2 (Et0)z CEt O O Boc- NH~ H basepcgltéid/ 2733 10 to

rt Ph Rz N' _ Ph Boc-NH ~ OBt R3 O RZ NHZ. HC1 HC1.NH2 ~ 3 OH R O CuC03 Me
OEt. HCl base PCT/U SO01 /28733 MeSQZCl, Et3NHO . HO R2Z NHz . HO Me NH

R3 COzH 29

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

In still another embodiment of the present invention represented by Formula
VI, R® is methyl substituted by one or more halo.

5 In yet another embodiment of the present invention represented by Formula
VI, R? is methyl substituted by one or more fluorine. In another embodiment of the
present invention represented by Formula VI, R3is CH,F.

In still another embodiment of the present invention represented by Formula
VI, R? is C;-Cs alkyl substituted by alkoxy.
10 In a further embodiment of the present invention represented by Formula VI,
R’ is methoxy methyl.
In yet another embodiment of the present invention represented by Formula
VI, R? is C;-Cs alkyl.
In another embodiment of the present invention represented by Formula VI,
15 R’ is methyl.
The present invention also includes pharmaceutical compositions that
comprise a compound of Formula I, IL, ITL, IV, V, or VL.
Methods of using the compounds of Formula I, I, III, IV, V, or VI include
the use of inhibiting nitric oxide synthesis in a subject in need of such inhibition by
20  administering a therapeutically effective amount of the present compound,
selectively inhibiting nitric oxide synthesis produced by inducible nitric oxide
synthase over nitric oxide produced by the constitutive forms of nitric oxide
synthase in a subject in need of such inhibition by administering a therapeutically
effective amount of a compound of Formula I, I, I, IV, V, or VI, lowering nitric
25  oxide levels in a subject in need of such by administering a therapeutically effective
amount of a compound of Formula I, I, I, IV, V, or VI, lowering nitric oxide
levels in a subject in need of such by administering a therapeutically effective
amount of a pharmaceutical composition comprising a compound of Formula I, II,
0, IV, V, or VL.



pCTI USA | 2g733 w p 02122559 hO schenme 6 F 1COZCH3 F a ~C02CH p2N F b F
~CO-CH3 I32N F F C Cp~CH. 3 gocl-'il'i Fd F OHBocHN F a NNH "CO M HF ph
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The compounds of the present invention may also be used advantageously in
combination with a second pharmaceutically active substance, particularly in
combination with a selective inhibitor of the inducible isoform of cyclooxygenase
(COX-2). Thus, in a further aspect of the invention there is provided the use of a

5  present compound or a pharmaceutically acceptable salt thereof, in combination
with a COX-2 inhibitor for the treatment of inflammation, inflammatory disease and
inflammatory related disorders. And there is also provided a method of treating, or
reducing the risk of, inflammation, inflammatory disease and inflammatory related
disorders in a person suffering from or at risk of, said disease or condition, wherein

10  the method comprises administering to the person a therapeutically effective
amount of a present compound or a pharmaceutically acceptable salt, thereof in
combination with a COX-2 inhibitor. COX-2 inhibitors are illustrated but not
limited by Celecoxib Vioxx. The NOS inhibitor and the COX-2 inhibitor may either
be formulated together within the same pharmaceutical composition for

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

sequentially.

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

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

25  butoxy alkyls.

The term “halo” means halogens such as fluorine, chlorine, bromine or
iodine atoms.

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

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



WO 02/ 22ss9 PCT/ USOL/ 28733 41 a) nitromethane / base; b) Zn / acetic acid;
c) Boc20, base; d) DIBAL, |low tenperature; e) MsCl, base; f7 base; g) acid;

h) et hyl Lid.gat e, base; i) acid hydrolysis. WO W2/ 2 ene 7
cl C I\/E\?&B%%QB, 4-di Cl PhCHO Et 3N, CH2Cl 2 MyS04 - N N, ;%)?léﬁjsgg%égpml
NaOve 'O O N Me Br Bra Br TBAB PCT/ USOL/ 2t 3733 O-~O ' Me~ NH2 NY N ~~<CO2Me
Me (S)-(+)-mandelic acid MeOH, MIBE M N2 . HO N G-O O ~O/ Me . NH3+
COzMe ~- N-K+ 'N-N~"~CO2Me Me aq NaOH Me OH Q02 or Zn, HOAc NH Me , NH2 2N
HCl NH Me (NH3+ 2 HCIl . Me w CO2H reflux Me~H ~"~CO2Me OH CO2 5

form addition salts of free acids or free bases. The nature of the salt is not critical,
provided that it is pharmaceutically acceptable. Suitable pharmaceutically-
acceptable acid addition salts of compounds of Formula I, I, I, IV, V, or VI may
be prepared from inorganic acid or from an organic acid. Examples of such

5  inorganic acids are hydrochloric, hydrobromic, hydroiodic, nitric, carbonic, sulfuric
and phosphoric acid. Appropriate organic acids may be selected from aliphatic,
cycloaliphatic, aromatic, araliphatic, heterocyclic, carboxylic and sulfonic classes of
organic acids, examples of which are formic, acetic, propionic, succinic, glycolic,
gluconic, lactic, malic, tartaric, citric, ascorbic, glucoronic, maleic, fumaric,

10  pyruvic, aspartic, glutamic, benzoic, anthranilic, mesylic, salicylic, p-
hydroxybenzoic, phenylacetic, mandelic, embonic (pamoic), methanesulfonic,
ethylsulfonic, benzenesulfonic, sulfanilic, stearic, cyclohexylaminosulfonic, algenic,
galacturonic acid. Suitable pharmaceutically-acceptable base addition salts of
compounds of Formula I, II, ITI, IV, V, or VI include metallic salts made from

15  aluminum, calcium, lithium, magnesium, potassium, sodium and zinc or organic
salts made from N,N’-dibenzylethylenediamine, choline, chloroprocaine,
diethanolamine, ethylenediamine, meglumine (N-methylglucamine) and procain.
All of these salts may be prepared by conventional means from the corresponding
compound of Formula I, IT, I, IV, V, or VI by reacting, for example, the

20  appropriate acid or base with the compound of Formula I, IL, III, IV, V, or VL

Although nitrogen protecting groups are illustratively shown as , #-
butoxycarbonyl, or -BOC, any suitable nitrogen protecting group could be
substituted in the synthesis of the compounds of the present invention. Numerous
protected amino groups useful in the present invention for are described by

25  Theodora W. Greene and Peter G.M. Wuts (Protective Groups in Organic Synthesis,
3rd ed., John Wiley & Sons, New York, 1999, pp. 494-653). For example NZ can
be a 4-chlorobenzylimino group. In one embodiment of the present invention, the
protected amino group is any such group resulting from the reaction of an aldehyde
with the corresponding amino group to form a Schiff base. A large variety of

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



N.OH M , NH2 Me~ H ~*~C02Me Lindlar catalyst, H2, PdIC/ MeOH Schene 8 WO
02/ 22sS9 PCT/ USOL1/ 28733 43 O-~O Me ,NH3 + N ~ N ~~~C02Me Me OH CO02_ 3N HCI
O ~0O Me ,Wg22224801 reflex ~ N~ N ~"~COzH Me WO 02/ 22S59 4347550

11 28733 The foll owi ng Exanples are illustrative and not intended to limt

t he scope of the invention. Exanple 1 5

(E) - 2- am no- 2- net hyl - 6-[ (1-i m noet hyl ) am 3] - 4- hexenoi ¢ aci d,

di hydrochl oride NIITH H2ZN CH3 _ 2HCI H3C~H~" CO2H 1o Exanple la) O i NYCO2Et
O I CH3 DL-Al ani ne ethyl ester hydrochloride (5 g, 32.5 mmol) was suspended

in toluene (5 | .am ne. : MQ{E, ed foll owed
by phthalic a%%ﬁvggfok%fgﬂgl}l%egm%o%%eem?%qgct P%(iryd% I'as s\%/gg outfitted
" wi th a Dean- Stdapiotdctiag rebgeraf arerdebdribed b9 Gleamamdandtst figrai Korgxamphs wheat ed

at reflux overnight. Approximtely 10 nL of toluene / water was coll ected.
_ The reaction ARSPIGicECAAIRY IR 1§ & 4chHPRBAYEPIOERURPIR idi | uted with

aqueous NH4C ! e ayer
nes oxt r ot o "GP ardigh ar L bR AUBES SRR REAM AN AURE DRV D]
brine, dried avel Adi®Adphrotetiingigdtsancluds vitowaehinhitati®d hidrovienoadid, gi ve the

title phthalyl-protected am no ester as a white crystalline solid in near
quantitative yiyeropromic aspdreyliinig avids trifbproaetig agigphospharic(acid, phyyspharus (d,

30, 4.2 (m 28 aid Relincia.
When a compound is described by both a structure and a name, the name is
intended to correspond to the indicated structure, and similarly the structure is

10  intended to correspond with the indicated name.

While it may be possible for the compounds of Formula I, Ii, IT, IV, V, or
VI to be administered as the raw chemical, it is preferable to present them as a
pharmaceutical composition. According to a further aspect, the present invention
provides a pharmaceutical composition comprising a compound of Formula I, II, IH,

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

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

25  dosage form and may be prepared by any of the methods well known in the art of
pharmacy. All methods include the step of bringing into association a compound of
Formula I, I, I, IV, V, or VI or a pharmaceutically acceptable salt or solvate
thereof with the carrier, which constitutes one or more accessory ingredients. In

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



1H, 7.7 (m 2H), 7.9 (m 2H) 25 Exanple 1b) WO 02/ 22559 45 0 N~ci O

PCT/ US01/ 25733 Pot assi um phthalimde (18.5g, 0.1 nol) was added to a 250 niL
round bot fhask containing 1,4-butene dichloride (25 . The
reaction %B%E%aé’bwas heated to 150 C for 1.5 h. The m xt urg(e:TR\/\ggll%?gQ ed to
roomtenperature and was 5 partitioned between brine and Et20. The organic
| ayer was dried with MgS04, filtered and 3%oncentrated in vacuo. The residue
was recrystallized fromhot ethanol to give the title

1-chl or o- 4- pht hal i m dobut ene (8.9g, 39% as orange crystals. HRMS cal cd.

cocts s ppny cogiifof g e Bighica b, ol Birerd 37 oA i Gecidbfiried B MO
2H) Exanpl e 1@} béthyand thef), Haipds ( Ioshtsf?gmlmguaﬁctmo@@mhed fdimGRuisg, 9.8

mol ) was di ssol ved in acetone ] al (3.29, 21 mmol ) was added and
the mixture was refflounelatioveoirihgpresentinventionglitahly fovorebeiministrpéonmay e, Et 20

was added and,the m.Xxture wa shed sequenti al Wi odi um t.hi osul fate
o i g, “That BrosThEd B Gt pARR IR B P REs, Bichbrah tabiehe Ea Sh ety
concentr at _§d ip?edé@:@ﬁl&eﬁ%nﬂiuﬁ?oﬁtﬂ@a&tide'iﬁ ﬂé@iéhtc;iﬁs_ éﬁe@ﬂ@r cﬁ‘ér&ﬁﬁes,aa% a |ight
yell ow solid that was used without further purification. 'H NVR (400 MHz,

CDC13) 8 ppm) solgtign pria susplensian i gnchquedds, ligeidzoranontagueod lpquidnor asfn oit- 7 (m
(2:502%70 g (m %rlx_-')wa%e? li'é]%sds engulYI;i%zl (:)13 %E\gwater-\{\rll-%)ilqlqumz 65n§u si%g. %gg}:)tllv% i%éjr)ediccs)nt~ c
may also be presented as a bolus, electuary or paste.
A tablet may be made by compression or molding, optionally with one or

10 more accessory ingredients. Compressed tablets may be prepared by compressing
in a suitable machine the active ingredient in a free-flowing form such as a powder
or granules, optionally mixed with a binder, lubricant, inert diluent, lubricating,
surface active or dispersing agent. Molded tablets may be made by molding in a
suitable machine a mixture of the powdered compound moistened with an inert

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

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

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

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

Formulations for rectal administration may be presented as a suppository

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



~N N O O PCT/USO1 /28733 A solution of KHv)DS (2.6 g, 13.3 mol) in THF
(50 nm.) was cooled to -78 C. A5 solution of the product of Exanple la (2.2
g, 8.87 | )443 THF (15 L) was added and

1, 3- di rreml°%’§i,5§?5, 6-1 et r ahydr o- 2( 1H) - pyri mi di none (DWPU, "L 0 W28 87 m)
was added i mredi ately thereafter. After the solution was stirred at -78 C
fox 40 mnutes, a solution of the product3gof Exanple 1c (2.9 g, 8 87 mmol)
in THF (15 nL) was added. The flask was renoved fromthe cold bath and was
stirred at to roomtenperature fox 3h. The reaction m xture was partitioned

bet ween saturated u .and. E . Th i ¢ extract was,washed
with brine, dried g@%ﬁ%@%%% }cgg?déﬁhgﬁﬁtx%rb%@g%bg%pbioﬁ C%EWBECLP&Cf%lygi ve
the desired bips sxnﬂihgﬁaiyyincnfd@tl@z“ehg& caiaﬂpmir%&h@acta% iRery@bhtQWagRivbiéd Thi s
resi due was chromat ographed on silica gel (1:1 hexanes: EtOAc) and gave 1.4

g (35 99 of t haesis suches sudresd and agaciaontrigacarth, andipastilles isonpRsing e aekive CDCl 3,

S 1.2 , 3H), .1. d, , ..8 d 1H), 3.1 (dd, 1H), 4.2 4H) ,
S BP0 iy Uittt iy Padi e dh acfhiip an Elycaiil ontitos S acian o pple )
(W) =247 20 Exampballs $RENGE: [AHEOM e (ELoRuRTG dreielotlss

Example 1d (0.78 g, 1. s dissolved In a mxture of formc acid
(1O, 95% ahdrelield\? eaited, @mamapptapatedrddibn thernafvafthe aftivawentedient. 25 3
days. The reaction_m xture s coqled.to iltered tQ renove

It P?lglrbe

Q.C f
pht hal i ¢ anhydri de E%Fﬂoﬂélﬁqth‘gaﬁl%tl%%ﬁge mgredients pyrticylprly ¢ ¢ | e

obtai ned a5 arupnpneddione e Rigufbfohsyf MR HARET hulfahilibe oS WD, |,
purification. catvehiBhdl 30 theMrzhaviReeSd ppthe:tyde of fommuldtign inZuésticddfor1H) , 2. 6
(dd, 1H, 3.5 (d, 5 2H), 5.7 (m 2H) Mass (MH) =317 Exanple 1) The product
of Exanpl d0] e eXgmple thosg sgigableiar pral administeation appyiipcipgoflewring peés t o was
brought to pH 9 w : . I dat.e. - 2 a3 4 Mol )
p W catidoservd fiuas 0 00N Ge Ip8r rah €6 farwau v Gmbmeis
passed t hrough a wat er-washed DONEX 50\%\)(p?1- 2%% col um (% form 0.5 N NH40H
el uent). The geegraliciromd.Qlnsain tQeddy. haklets gpothgefogms pbpresentaiand with 10 %
HCl |

provided in discrete units may conveniently contain an amount of compound of the
15 invention which is effective at such dosage or as a multiple of the same, for
instance, units containing 0.5 mg to 200 mg, usually around 0.5 mg to 100 mg.
The compounds of Formula L IT, ITf, IV, V, or VI are preferably
administered orally or by injection (intravenous or subcutaneous). The precise
amount of compound administered to a patient will be the responsibility of the
20  attendant physician. However, the dose employed will depend on a number of
factors, including the age and sex of the patient, the precise disorder being treated,
and its severity. Also, the route of administration may vary depending on the
condition and its severity.
Compounds of the present invention can exist in tautomeric, geometric or
25  stereoisomeric forms. The present invention contemplates all such compounds,
including cis- and trans-geometric isomers and mixtures thereof, E- and Z-
geometric isomers and mixtures thereof, R- and S-enantiomers, diastereomers, d-
isomers, l-isomers, the racemic mixtures thereof and other mixtures thereof, as

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



15 and concentrated to give the title product (17 ng, 6 %9 as an oil. HRMS
cal cd. For COH1L~N3Q2: z/z = 200.1399 [ M+H]. Found: 200. 1417 1H NWVR (400
Mz, D20,w® oep®sy» 1.4 (s, 3H), 2.1 (s, 3H, 2.5 (dd, 1H), perfusodgk73it), 3.
(d, 2H), 5.6 (m 2H) 20 Exanple 2 (S,
E) - 2- am no- 2- net hyl - 5-fl uor 0- 6- [ ( 1-i nunoet hyl ) am no] - 4- hexenoi ¢ aci d,
di hydrochl oride 25 Exanple 3 Nl1H H2N~ CH® H3C~-H~~~C02H ' 2HCI F (S,
E) - 2- am no- 2- net hyl - 4-f | uor o- 6-[ (1-i mi noet hyl ) am no] - 4- hexenoi ¢ aci d,
di hydrochloride WD 02/22559 48 NH FHpN, CH3 || ~~~~( - 2HCI H3C~ H
~~~Q02H PCT/ Ul 3813 3ebatniR o stiredisomeric forms are also included within the _
E) - 2- ami no- 2- met hyl -4,’5-di t | uoro- 6-[ (1-1 m noet hyl ) am no] - 4- hexenoi ¢ aci d,
" di hydrochl ori develkibdsH2N) CH3 ~ - 2HCI H3C'H ~~~C02H F 1o Exanple 5 (R,
E) - 2- am no- 2- net hyl - 6-[ (1-j m,noef hyl ) anuno] - 4- hexenoic acid, . . X
~di hydrochl ori de NHTHSG%AWHE{E_@&(EFXWS%%‘?N#‘ HEePRIecispmErsmin whish | o
Bz~ N~O (2S, tarbo e donfe = = t B i di-n-5-one
was prepared g‘?%: 8?@?&3 to Agge%cgécﬁ%a g%b\({ée%%n?fems%g{')Q%F&“%}(ﬁélggtj%rﬂmi
Hel veti ca €hi grampsAattie 2ihelR@5of th8dodh?elBond (“cis” or “Z”) or on opposite sides of

the double bond (“trans” or “E”). Some of the compounds described contain

(0]

alkenyl groups, and are meant to include both cis and trans or “E” and “Z”
geometric forms. Other compounds of the invention include mixtures of both the
cis/Z and the trans/E isomers.

10 The compounds described contain a stereocenter and are meant to include R,
S, and mixtures of R and S forms. Some of the compounds described contain
geometric isomers and are meant to include E, Z and mixtures of E and Z forms for

each stereocenter present.

15  The following schemes are useful in making the present invention. Where isomers

are not defined, utilization of appropriate chromatography methods will afford

single isomers.



Exanpl e 5b) WD 02/22e9 49 0 M p\ ~ Ny..~ Osz~N O PCT/USOL/ 28733 A
sol ution of Kl 3IVrrS (0.65¢g, 3.24 nmmol ), DMPU (0.33 nL, 2.7 mmol) and THF
(40 m.) vwg ds6d to -78 C. A solution of (2S, 49)- PCT/US01/28733

3- benzoyl ?t ert-butyl)-4 methyl -1, 3-oxazolidin-5-one Sa (0.70g, 2.7 mmmol)
in THF (10 nL) was added 5 dropw se. After 45 mn, a solution of the
product of Exanple Ic (0.88g, 2.7 mol) i36 THF (10 nL) was added. The
reaction mxture was stirred at roomtenperature for 2 h and quenched with
sat urated agueous NaHCO03. The | ayers were separated and the aqueous | ayer
was extracted with EtOAc. The organic laygrsqwere combined and washed with
brine, dried over MyS04, filtered and concenftrated in |0 vacuo. The
resulting yellow oil was chromatographed on silica gel (9:1 then 4:1
hexanes / ethyl acetate) to give the title protected unsaturated al pha

met hyl D-|ysine (0. 26g, 20 %9 as a colorless oil. HRWVS cal cd. For
C?~H28N205: nr/z 461. 2076[ M+H] Foundp, 461. 2033 1S 1H NWR (40Q Mz,
CDCl 3, 8 ppm Q. 80635, 5 (s, H) m aeducdu5 (m MNH& 6 (i
2H), 6.1 (m 1H{ 7.5 (G SH," 7. Pm CRBY ( M2+~ B SycoBC,
NH2 . 2HCI H2N~~ &fﬁ’l—l 20 "%gtogr oduct of lExarrpl e Sb =38 ny, OR‘55 nmml ) was
dissolved in 6N HO (6 nL) and formc acid (6 nL) and was heated to refl ux
for 24 h. The reaction mxgure was cooled to room tenperature apd

concentrated in vacuo.ptR due was suspended in water and SMW%WQ
CH2C12. The aqueous | ayer 75 concentrated and passed through a H, H
wat er - washed DONEX 50WK4- 20 coI um (H form 0.5 N NHAO0H el uent). The

resi due was concentrated i acidified to WO 02/ 22S59 50

PCT/ USOL/ 28733 pH 4 with 1 I—Ttﬂ and concentrated to glwéj’g:he 1 o,
unsaturated D--1ysine (71 phg, Ns55ceﬁai)e refex an oi | whi ch was COH
further purification. 1H I\/R (400 MHz, D20, 8 pprr) 1.4 (s, BHR' 2.5 (dd

1H), 2.6 (dd, 1H), 34é\ﬂKK 5.6 (m 2H), 5.7 (m 2H Exanple 5)

5

Scheme 2
1. NaOH
HO,C. R EtOH, H,O 00 KHMDS 0-0 ¢!
T . —>—< I %‘{ \\\\\ NPt
NH, 2. PivCHO N~ R? THF, DMPU NN,
CH,Cl,, pentane Bz “I8tort s R R
3. BzCl, CH,Cl,

Rl
reflux I /\%‘v NPth
R?

HCI, HCOH /‘\l/RKIg\NHz ey MECINEDOELHC /EH wNHz
a
reflux 24h  HN P COH. N2OH, H,0, 1t N R‘/ CO,H

10 R




The product of Exanple 5c¢c (13 ng, 0.056 mmmol) was dissolved in H0 (5 nl)
and was brought to pH 9 with 2.5 N NaOH Ethyl acetimdate - HO (27 ng,
0.2 to mMWigemasseadded in four portions over 2 h. After 2hcridx@ipgsure was
acidified to pH 4 with 10% HCO and was concentrated in vacuo. The residue
was passed through a water-washed DONEX SOMK4-200 colum (H form 0.5 N
NH40H el uent). The residue was concentrat®d in vacuo, acidified to pH 4
with 10 % HCl, and concentrated to give the title product (45 ng) as an
oil. 15 HRMS cal cd. For COHL~N32: rJz = 200.1399 [M+H . Found: 200.1386 1H
NVR (400 MHz, D20, 8 ppm): 1.4 (s, 3H) ﬁ%“’llg 3H), 2.5 (dd, 1H), 2.6 (dd,
1H), 3.8 (d, 2H), 5.6 (m 2H) 20 Exanplé a'{

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

di hydrochloride NH H2N, CH3 . 2HCI H3C | ?%F ~C02H 25 Exanpl e 6a) WO

- 02/225s9 51 H3C ,.0 B SOTEDNECT/ USOL/ 28733 (2R, OTBDMS
4R) - 3- Benzoyl - 2- {tem 4-met hyl -1, 3- oxazol i di QMS pr epar ed

according to Seebach's procedure. Seebach, D.; Fadel, Ivetl ca Chimca
Acta 1985, 68, 1243 5 Exanple 6b) O N\ Me p O BZ~N~O A Je%i on of the

(2R, 4R) - 3-benzoyl - ltent butyl)-4-net hyl -1, 3- oxazoki di n 5 one product of
Exanpl e 6a (2. 0g, 7 in THF (50 mL)BHNas cooledNo -78 C Ato -78 C

sol uti on of KHLV . 24 OWRBIVS irTHE. ( 50 se.
After 30 mn, asolumn of t product of Exanple (2.8 g, 8.6 mol) in
THF (25 nL) was added. Thg reactjon m xture was stirlfed at roomtenperature
for 1 h and quenched vmthjsd’flﬁ?"ﬁ %ed aqueous NaHC03. %he Iayers wer e

separated and t he aquwéous 'l ayer was extr %,t gzgncvvlth Et RE. The organi c
| ayers were 15 i ned_and wash dr 18d wi 1} 04, fdatdsved
and concentr at e%%@%%ng'—aor nge oi | chro raphed on

silica gel (9:1 then 4:1 hexanes / ethyl acetate) to give the protected
title unsaturated al pha nethyl L-lysine (0.5g, 15 % as a b%@ solid. 20
HRMS cal cd. For C2~HZ8NZQ5: n~lz = 461. 2076[MH] . Found 043

BOCI-IN\>=_\1_LL/OH - ————
BocHN ——= OTBDMS

1) mesyl chloride N/\ Ph
2) KI R?

N/\

BocHN\>——\,L\_L/ —_ GOCH,
b BocHN.
ase CO,CH,

l - NP ey
1

acetimidate R R®
-~ H,N —
CO.CH; CO,CH;

NH l hydrolysis

Rl NH, 5
q R
N —
\ﬂ/ CO,H
NH



H NVR (400 MHz, CDC13, 8 ppm: 0.9 (s, 9H), i .5 (s, 3H), 4.3 (m 2H), 5.5
(m 2H, 56 (m 2H), 6.1 (m 1H, 7.5 (m 5H), 7.7 (m 2H), 7.9 (m 2H)
Exanpl e Gg 2249 02! 22589 52 - ' _HZN, ~, ~Me H2N-~CO2H - 2 p§lyso1/28733

PCT/ US01J28733 - The product of Exanple 6b (0.5 g, 1 nmol) was dissolved in
12N HA (10 nL,) and formc acid (5 nL) and this m xture was heated to
reflux for 12 h. The reaction 5 m xture Vil cooled in the freezer for 3h
and the solids were renoved by filtration. The residue was washed with
CH2C 2 and Et OAc. The aqueous | ayer was concentrated in vacuo and gave the
title unsaturated al pha nethyl L-1ysi n?ﬂ(‘f\}]\‘/ﬁ'ﬁ g, 99 %9 as an oil which was
used without further purification. 10 (300 MHz, D20,8 ppm: 1.4 (s,
3H, 2.5 (dd, 1H), 2.6 (dd, 1H), 3.4 (d, 2H), 5.7 (m 2H) Exanple 6) The
product of Exanple 6¢c (0.13 g, 0.56 mml) was dissolved in H20 (1 nL) and
15 was brought to pH 9 wth 2.5 N NaCH Ethyl acetimdate - HO (0.28 g,

~ 2.2 mol) was addedyi n four portions over 1 h.yAfter 1 h, the mxture was
acidified to pH 4 th 10% HJ and was concefff A3t ed e vacuo. e residue
was and passed t hmn a mwmemm N NH40H
eluent). The resi was Goncentrdted in va Yacidified to pH 4 with 10 %
HC , and concentrated to 20 give the title product as an oiIC(i rr]ﬁng HRMS
cal cd. For COH~7N3C2: n~J.z = 222.1218 [ M+Na]. Found: 222.1213 6 (300
MHz, D20, 8 ppm): 1.4 (s, 3H), 2.1 (s, 3H), 2.4 (dd, 1H), 12\6<1‘{dd, 1H), 3.8
(d, 2H), 5.6 (m 2H) 25 ' Exanple 7(Pn c}{\*‘ CgOCI—ﬁ

2- am no- 2- net - ,(—Eaaﬁ—mz } ﬁthy_lf‘ffa'no]-4- W—e\q ﬁid, I hydrochl ori de
WD 02/ 22559 Slehl}ﬁN[ HZN CH3 BOCHR] base ]

base

CeHs

NH.HC1
)" CeHs
= N HCI = NH,HCl Me” SO
- < HCl. H,N >
BocHN R COOCH, 2 R3 COOCH;4 base
)NJE-I NH,.HCI )NLH NH,.HCl
— 20 HCl — 2-
Me” N Me” N

H R® COOCH, B R} 'COOH



H3C~-H \ - 2HCI CO2H Exanple 7a) BocNH ~ CI 5 PCT/U S01 /28733 The

N- boc- 1- am no- 4-chl or obut - 2-yne was prepared foll ow ng the procedure

descri bedwignhedspahedron Lett. 21, 4263 (1980). Exanple 7hrrhkoli3$333/ CO2Me
Ph~~N Ph Met hyl N-(di phenyl net hyl ene)-L-al ani nate was prepared by follow ng
t he procedure desci~bed in J. Og. Chem, 47, 2663 (1982). 15 Exanple 7c)
Ph~Ph N BocNH ~H3C CO2Me Dry THF (1000mi)39%as placed in a flask purged with
argon and 60% NaH di spersed in mneral oil (9.04 g, 0.227 nol) was added.
To this m xture was added 20 the product of Exanple 7b (30.7 g, 0.114 nol).
The reaction m xture was then stirred ghé'nﬂe - 15C for 30 mn. Potassium
iodide (4 g and iodine (2 g} were added and i nmedi ately foll owed by the
“addition of the product of Exanple 7a (23 g, 0.113 nol in 200gAL THF} in 30
m n. The reaction mxture was then stined at 55 C until the stlartin

mat eri al di sappeared (~ 2 h). The reaction m xture was (Edg)OPZ5

roomtenperature h&? %s evapor ated. det hyl acetate
O 02/ 22559 54 PCI&B%B& / 28733 ed EchHjﬁg\ﬁ

with 2 ~ 200 nL d i oni zedMat er . organi c | gyer wadagt CBfClovidrto gnhydr ous
MyS04, filtered and eva or@he 0oxgi ve 44 g of crude product. Purification
by chromat ogr aph}BouNIHn ethyl acetate in hexane afforded the title
protected unsaturated al pha-nmethyl lysine (28 g, 57% . 5 Anal. Cal cd fox
C2~H30N2~4 and O S ethylacetate: C,70.42; H 7.14; N, 5.91. Found: C

70.95; H 7.73; N, 6.09 R (Neat, ~ nax, crnl): 2g81, 1714, 1631
LiBH, MeSO,Cl
Boc-NH Z OBt . BOC-NH/\/—L) i >
o] THE OH Et;N
sepE&Z
Ph
Ph” N

R2
o OEt
Boc-NH/\/L\') > Boc-NH’M
3 MeCN, K,COs, R

Bu,NBr, 0
=H, Me
X
Where R> =H 2 Z HCI
- R* N Ph
Base, Mel (excess) Boc—NH/\/L\"/}R}n/ OEt
@)
R? NH,HCI CuCo, NH.HCI R*> NH,.HCl

A on s, PPN
HCLNHZ/\)“‘\/’\“/ NH M )LN 7 3 CO,H

R30 J§ © = R

Me OEt.HCI

base



1H NVR (CDC13, 8 ppn): 1.28 (s, 9H), 1.4 (s, 3H), 2.65-2.76(m 2H), 3.15
(s, 3H, 10 3.7 (bs, 2H), 4.6 (bs, 1H), 6.95-7.4 (‘;;QTI\JSI\I*UZS"l” C NWR (CDC13, S
ppm: 24.29, 28.33, 28.39, 33.24, 51.60, 53.55, 127.79, 127.97, 128. 26,

| 28. 36, 128.43, 128.54, 128.66, 130.05, 130.22, 132.39 Mass (M+1l) = 435 DSC
purity: 261.95 C 15 Exanple 7d) NH2 H2N ~H3C CO2Me ' 2HCI The product of
Exwmtzﬂlﬁft? (16 g, 0.0368 nol) was ¢hssolved in 1IN HCO (300 nL) 20 and
stirred at 25 C for 2 h. The reaction m xture was washed with ether (2 x
1501nL) and the aqueous | ayer separated and decol orized with charcoal.
Concentration afforded ~9 g (100% vyield) of the deprotected unsaturated

al pha nethyl lysine ester 7d as white foany solid. 25 Anal.Calcd for
C8H14N202 containing 2.26 HO and 1.19 H20: C 35.06; H 6.86; N, 10.22; d,
29.24. Found: C, 35.31; H 7.38; N, 10.70; d, 29.77 1H NWR (D20, b ppm:
1.S6 (s, 3H), 2.8-3.0 (2 dt, 2H), % émed, 2H), 3.79 (s, 3H) 13C NWR (D20, 8
ppm: 23.89, 29.81, 32.05, 57.08, ¥ 90, 79.57, .43, 173.92 Mass (Mtl)
=171 WD 02/ 22559 55 DSC purity: 114.22 C WV = 206 nmabs 0.013 [a]25 in
met hanol = 0 at 365 nm 5 Exampl e 7e) NH NH2 C Me

PCT/ USOL/ 28733 Tha product of iﬁ‘agpl.,e 7§}( i 0. 0T nol ) was dissol ved
in deionized water] (25 nm.). A7Solution of NaOH {400 ng, 0.01 nol) in
dei oni zed r LWas to added at 25C to Bring the pHto 7.95 and

stirring was coliti nued another 10 min. Ethylacetim &e hydr ochl ori de (988
ng, 0.008 nol) s added to the reaction mxture w gh skl taneous

adj ust ment of tfe pHto ~ 8.5 by adding 1IN NaOH. Thé readction nmixture was
stined at pH 8 to 8.5 for SFh foll ow ng aceti m date addi{ion. 1N HC was
added to the reaction mxtute (4.1 pH).cThe solv evapmfHt ed at 15 50
Cto afford a yell ow crude Nhygroscopie—estdueif4 g, »l 00%yield).
Purification

¥
BocHN
¥ ¥
4 OMs
¥ e 7
e BocﬂN
oH
Vi N/\ Ph| ¥
BocHN \<RS { N///?Ph
F
¥ CcOLCHy R
Va COLHs
F N/?Ph BocHN
R
NH ¥
-
/\\\ 7z COLH
we” N
P
i



was carried out on the G lson chromatography systemusing 0.1 %

AcOH/ CH3CN H20. Anal . Calcd for AflFi 1~N302 containing 2.25 HOJ and 1.7
H20: C, 3J¥oQ@Sa2sb 7.05; 20 N, 12.97;, d, 24.63. Found: C, pétufddinghs 6. 79;
N, 12.76; O, 24.87 1R (Neat, ~, max, cm1l): 2953, 2S69, 1747, 1681, 1631
1H NVR (D20, S ppm: 1.52 (s, 3H), 2.12 (s, 3H), 2.74-2.96 (2 dt, 2H), 3.75
(s, 3H, 3.95 (t, 2H) 13C NWR (D20, 8 ppmMl 23.89, 29.81, 32.05, 57.08,
61.90, 79,57, 82.43, 173.92 25 Mass (M+l} = 212 Exanple 7) The product of
Exanpl e 7e (100 ng, 0.0005 nol) was dissolved in 8N HO (20 nL) and stirred

for 10 h at r . f {1 ], XU, I 1 RN 02/ 22559
56 PCT/ UsQ1/ 2?7@?6 P‘gﬁ%gl?étﬁ gs%ébg%bﬁ%ﬁleé‘g@ %&@ﬁgﬁ%\% o]? ated 1(())\)rél\‘or ot avap.

© The residue wasngbraand; ¢ENsCl,ibase]€) dadez glachatigreth(yll G¥etimiadanel, basd; ey acidd
reconcentrated under vacuumto afford the title product as a yell ow gl assy
solid in al mo&ydglysistitati ve yield (88 ng). 5 Anal.Calcd for C~HL5N302
“containing 2.4 HOJ and 1.8 H20: C, 34.08; H, 6.67; N, 13.25; d, 26.83.
Found: C, 34.32; H 6.75; N, 13.63; O, 26.47 IR (Neat, ~, nmax, cm1l):
1738, 16775 1628, 1587 IH NVR (D20, S ppnm: 1.6 (s, 3H), 2.24 (s, 3H),
2.8-3.0 (2 dt, 2H), 4.1 (s, 2H ~3C NWR (D20, s ppm: 21.22, 24.10, 29. 88,
34.58, 80.04, 80.99, 128.39, 168.07, 10 176.13 Mass (M+l) = 198 Exanple 8
(2)-2-am no-2-net hyl -6-[ (1-i m noet hyl )am no] - 4- hexenoi ¢ acid, 15

di hydrochl oride H2ZN / CH3 H3C~-N~~CO H -2HCI 2 NH Exanmple 9 20 (S,

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

di hydrochl oride NH H2N;, CH3 _ 2HCI H3C_ ~H-~~COZH 25 Exanpl e 9a)



WO 021 22559 57 0 NYN-K+ CH3 PCT/USO 1/ 28733 The potassium salt of
3-net hyl -1, 2, 4- oxadi azol - 5(4H) - one was prepared as previously described by
Mousseboi syo 622258 oy, F. Helv. Chim Acta, 47(3), 838-48, PC /qjg@ﬁlgg 33Exanple
9b) O NWN-Br CH3 to A 1L flask was charged with trans-1, 4-di rom)-i-butene
(50 g, 0.23 nol) and acetone (500 mL). The heterocycl e product of Exanple
9a (16 g, 0.12 nol) was added, followed by2tetra-n-butyl anmoni um bromn de
(3.9 g, 0.012 nol, 0.1 equiv). The reaction mxture was stirred at rt for
18 h, diluted with brine and extracted with Et OAc. The organic extract was
washed with brine, dried over MySO4, fiéc{l}ﬁf-\%@ and 15 concentrated in vacuo
to give a yellow sem -solid residue. Methylene chloride was added and solid
product was renoved by filtration. The filtxate was concentrated and the
residue was treated with hot hexanes to dissolve the unreacted
. di bronobut ene. The hexanes | ayer was dt ed and the resulting oil was
chromat ographed on silica, eluting witR_Z/ 3 hexanes/ Et OAc. The title
product (14.2 20 g, 50 %9 was isol at edyi it
(300 MHz, CDCI3, 8 ppm 2.2 (s, 3 BGg,"zd H, 4.2 (d, 2H), 5.7 (dt,
1H), 5.9 (dt, 1H) 2s Exanple 9c) e 58 H3CYCO2Me IN CI Ci
PCT/ USOL/ 28733 To a slurgy of D, L-a¥angmelswe+Hyl ester hydrochloride (16.83
g, 120.5 mmmol) in (400 nL) was added triethylamne (16.2 nL, 116.4
mol ) foll owed by 3 chl or obenzal dehyatavie( 19. 07 g, 109 m@n.l()o andwbb g (20
g). The sl urryMgvas'Nsti zTed at room-tenperature for 18 how'\s i E5 e
The filtrate wasYwashed with water (200 ni) and brine (250YrrL), dried 2

(MgS04) and evap®&PaVed to give 27. 6%@5(%7 % of the desiMeed ijm ne as an
oil. ~H NWMR (300 , C6D~, 8 ppm.

NOAI~3H . 3.32 (s, 3H), 3.81 (q,
1H), 6.82 (d, 10 1H) ,53 ZgdBndid, 1F, 7353 {d, "1H), 7.58 (s, 1H) (SEkxmpndslicodiy

he formof a yellow oil. 1H NWR

-N, N O-C-O The ([LS, egR)eHo¢h Cu(l1)C~Sal eé}\(r:/gi\\?l\ phase trandf ¥PORRMTEFy st
was prepared 15 fo|l ow MgsQsne procedurd described Bn | norganid Chem stry

1996, 35, 387. Exahple 9e) Me H2N Me N-N~-<CO2MBaEO O I n a NzZ-fl'ushed, oven
dried gl assmarawe\s?quzum met hoxide (7.3g, 134 nmmol) was 20 gyispended in dry

tol uene (300 nL). [The .gbi ral phase trNényF@r catal yst pr Mwwy
COsMe PE N NN COuMe
Me 7/
aqNaoH , Me OH
/ COy
_OH
)N'\ Me, NH;
Me NWCOZMQ Lindlar
H catalyst,
MeOH
Ho, PA/C / or Zn, HOAc
NH
Me, NH NH
L AA 2 opp L 2NHOL By /\/&e)i'\'”sw‘
Me N COzH reflux Me 'r}} COsMe

Scheme 8



Example 9d (800 ng, 1.9 mml, 5% based on imne) was added foll owed by a
solution off the product of Exanple 9¢ (10g, 38.5 mmol) in dry toluene (50
m). A ¥BRALHKGS59 59 PCT/USA /28733 sol ution of the prodyaisiphsmxanpl e
9b (10g, 42.9 mmol) in 50 nL of toluene was ' added and the reaction was
stirred at roomtenperature for 18 h. The reaction m xture was then
filtered through a pad of Celite to renov43 NaBr and the catal yst. The
toluene | ayer was treated with 200 nmL of 6N HCl fox 40 m nutes. The |ayers
5 were separated, the toluene |ayer was washed with 200 nL of 6N HC and

t he conbi ned aqueousol ayers were concentrated in vacug The residue was
diluted with 100 /\(\P% Y broughtCt o pH 7 V\AQ"I‘(W@"?&@GEOUS
K2CB. The solid® e eremMef f Owgrxa pad of Ntefand theHiltrate
was brought to p e9. Thisppas extracted with EtOAg,(6X), dried with Na~S04,
~filtered and conCéntrated:in vacuo 10 to give the Title free base as a
light green oil (5.77 590@2>- Chr omat ography on a chiral col um (Chiral Pak
AD, 70:30 hexanes : i®ReH, 30 min run) gave a product having a ratio of
47:1 (SSR. (Str=12.2 min, Rtr=16.5 mn). 1H NWR (300 MHz, CDO 3, 8
ppm: 1.4 (s) 3H, 2.2 (s, 3H), 3.7 (s, 3H, 4.2 (d, 15 2H), 5.6 (m 2H)
Exanpl e 9f) (2S)-hydroxy(phenyl)ethanoic acid salt of Methyl

(2S, 4E) - 2- am no- 2- net hyl - 6( 3- net hyl - 5- oxo- 1, 2, 4- oxadi azoi - 4(5H) -yl)

hex- 4-enoate 20 Me H2N~~) Me OH N~N ~"~CO2Me CO2H To a solution of the
product of Exanple 9e (2.51 g, 9.84 mmol) in MeOH (40 nlL) was added
(S)-(+)-mandelic acid (1.5g, 9.84 nmmol ). The sanple was concentrated in
vacuo and was then recrystallized from MIBE-MeOH (4:1) to give the title 25
product as a white powder (2.65g, 66% . Chronmatography on a chiral colum
(Chiral Pak AD, 70:30 hexanes: iPrOH, 30 min run) showed a ratio in the
title product of 99:1 (SSR). (Str=12.2 mn, Rtr=16.5 mn). WO 02/ 22559



60 5 PCT/ USOL/ 28733 1H NWR (300 MHz, CD30D, $ ppm: 1.5 (s, 3H), 2.2 (s,
3H, 2.6 (m 2H), 3.8 (s, 3H), 4.2 (d, 2H), 5.6 (m 2H), 7.2 (m 3H), 7.6
(d, 2H) Aaked. For ClpHION3Q2: mlz = 214.1550 [ MtH] . pb@NReiqe2if 1525
Exanpl e 99 2S) - hydr oxy( phenyl ) et hanoic acid, formc acid salt of Methyl
(S, E)-2-amno 2-nethyl-6-[(1-imnoethyl)am no]-4-hexenoate NH H2N,! Me
Me~H~-~CO2Me to 15 20 25 OH CO2H HCO2H A 5BI0 ni flask was charged with

Li ndl ar catalyst (217 ng, 5 weight % 5% Pd on CaC03, poisoned with Pb),
MeOH (80 nlL), and formc acid (2 nL, 5 equiv.). A slurry of the product of

Cxapl e S eyl bl MRStk Heantt et s et

catal yst and fmentien.acid (200 ~.L,) were added. The reaction m xture was
slurned with Celite, filtered and concentrated in vacuo to give the title
material existing as a yellow oil which was used w thout further

" purification %:97% 1 | emental anal yses Cal cd for ClL~H2~N30~ with 1.3 HBO
C, 52.48; H, 7X3MP' 9.66. Found: C, 52.71; H, 7.01; N, 9.29 1H NWR
(3001ML-i zg Dg%-z&nﬂam-niethﬁ-dgl-iﬁlﬂwt@g&n{iﬁo]-m“ i®adidy 2H), 3.7 (s,
3H), 3.8 (d, , 4.9 (s, 1H), 5.6 {m , 7.3 (m 5H, 8.2 (s, 2H) HRMS
cal cd. For Clgdimysheddoridez = 214. 1550 [ MtH]. Found: 214. 1544 Exanple 9h) M
H2N~ Me '~ O H N-N~-~~CO2Me CO2H WD 02/ 225s9 61 PCT/ US01/ 28733 A dry,
N2-fl ushed flask was charged with NaOwe (71.7g, mmol, 1.3 nol) and dry

tol uene (2L). Catal yst product of NExanpl e,QdkH;5. 88g, 15 nmol) was added,
foll owed by a solution of product of C%c (1 , 0.38 nol) in 200 nL
of toluene. A solution of the B'P%m'ﬁle pr oduct i Exanpl e 9b (100g, O0.43
nmol) in 200 5 nL of toluene was added dropwi se. The reaction was quenched
by diluting it with toluene and gl acial HOAc while the tenperature was

mai nt ai ned, at C, After stirnng for 15 mn at roomtenperature, the
reaction Snoxt Eﬁgwﬁf?fuered and the cake was washed with toluene. The
filtrate was diluted with H20 and was stirre@d for 1 h. The | ayers were
separated and the tol uene |ayer was wa (th H20. The to aqueous | ayers
wer e conbi ned and concentrated in vacu eNediBle was di ssolved in 120
m. of MeOH and (S)-(+)-mandelic acid was ad dCHSHot met hyl tert-butyl ether
(450 nlL) was added, the solution was cool ed ?o roomtenperature and stored
in the freezemmA%ﬂhaah¥1 ke hidiobiBoRIOGUE B2BT BfioD)! WalRsyéded Bl fofiehed and
washed with cold nethyl tent-butyl ether (43.94g, 28% . 'Chronmatography on a
15 ~chiral col(3hml)CliricthyPamkinai4. 5710332 hmnzibwas addedipll@edhyphthalic showed

the title anhydride (4.8 g, 32.5 mL). The reaction flask was outfitted with a Dean-Stark trap

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

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

crystalline solid in near quantitative yield.

'H NMR (400 MHz, CDCls 8 ppm): 1.2 (t, 3H), 1.6 (d, 3H), 4.2 (m, 2H), 4.9 (q,
1H), 7.7 (m, 2H), 7.9 (m, 2H)
25

Example 1b)



product to exist in aratio of 99:1 (SSR). (Str=12.2 mn, Rtr=16.5 mn).
1H NWR (300 MHz, CD30D, 8 ppm): 1.5 (s, 3H), 2.2 (s, 3H), 2.6 (m 2H), 3.8
(s, 3H), Wodskskse2H), 5.6 (m 2H), 7.2 (m 3H), 7.6 (d, 2cTARiARYEs cal cd.
For C~oH19N302: mz = 214.1550 [ MtH]. Found: 214.1525 Exanple 91) /"~Me -2
HCl Me H ~ CO2Me 25 A sanple of the product of Exanple 9h (36.8 g, 90 mmol)
was dissolved in water (370 nL), br ought45to pH 9 with saturated aqueous
K2C03 and extracted with CH2Cl2. The organic extract was concentrated in
vacuo to give the free base. This residue was dissolved in a m xture of

1- butanol (184 nL), glacial acetic acid (1483 WO 02/ 225s9 PCT/ USOL/ 28733
62 nmL) and water (184 nlL). Zinc dust (3294 57 pol) was added as the
reaction m xture was stirred vigorousl d N/Eréd\fo 50 C overnight. The
solution was filtered through Celite and*th® filter cake was washed with

~ MeOH. The filtrate was concentrated, dissolved in water (250 nl) and MeOH

ngum_z)n 3/22 Fgﬁ?sglrlﬂg? g%%é(mgfspgﬁé& %&gﬁ%ﬁﬁg %ﬁgﬂy %?ﬁgﬁi&e bef ore
it was concenflask aﬂltmmngammuﬁ:ﬁb @bMentlélQStg; 0l2&no’mt ‘Ehi¢ eactichHnidilze p390 MHz,

D20, 8 L1, H, 3.7 (s, 3H), 10 3.8 (d,
2H), 4. gp?)s ﬁ)teé @ 1650 Qfozllr)Sh Fhe n(lmurﬂswys cgleﬂ t@§0012|19m1(11;&‘f§ff‘::_?a1ddﬂas For (

tCIthér yggi? %El’[ltl Qg% ﬁx?%'ﬂnd}%%‘ ﬁlhe élg%m]c?zfyé sso l:(? W?t}l W‘gp :—I?:I OE 100

nL) and was r ﬁﬂtbt&ﬂ%ﬂdfc@ﬁceﬁftateaheva&@buﬂh@E‘esYhﬁl@ W I télﬁt&ﬂfrbmthovaﬁhhﬁblt 0
give the amno acid, which was purified on a Dowex 50WK4-200 H formi on

exchange resi o givhéhertisls hellopmdiphthalimidaintcne (8.0 390 asorangsicrisield by H20 to
bring to pH 6. The conpound was applied in water. The resin was washed
successively wwth 0, 1.7, 3.3, 5, 6.6 and 8.3% HCI. The product started to
elute at 20 SHURNE caltheFdr@ el OMSOYSHL =I38l0Ad 8 [mcH]commat 236.@M9i ra vacuo
to give the t|tIe product as the di-HCO salt (4.3 g, 8470). El enental

anal yses @al cdHMNMRE360 MBS ppim):HEN (drizH)048 (HR2E),S,9 68.25D); 7.4 (7. 01;
N1514C:Iég§% d: C 38.68; H 7.17; N, 14.74, d, 27.28 25 1H
NVR (300 MHz 2o éﬂb%} 1.5 (s, 3H), 2.1 (s, 3H, 2.5 (dd, 1H), 2.6 (dd,
1H), 5.6 (m 2H) HRMS cal cd. For C~H1~N302: mlz = 200.1394 [ MtH] . Found:

200. 1371 [oc] 25 in H20: + 7.3 at 365
S ans

15 0

Example 1¢)

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

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

light yellow solid that was used without further purification.

"H NMR (400 MHz, CDCl;, 6 ppm): 3.8 (d, 2H), 4.2 (d, 2H), 5.7 (m, 1H), 6.0 (m,
1H), 7.7 (m, 2H), 7.9 (m, 2H)
25  Mass (M+1)=328



30 WD 02122559 63 Exanple 10 PCT/ USOL/ 28733

(2S, 4E) - 2- am no- 2- net hyl - 6- ( 3- net hyl - 5- oxo- 1, 2, 4- oxadi azol -4(5H) -yl ) hex-4
enoi ¢ aciohydskghl oride H2N,,, M N~ N~ COH - HCO 2 @b\fgsﬁl/ﬁﬁﬁrﬂ)l e of
t he product from Exanple 9e (0.5g, 1.23 mmol) was dissolved in 3N HCO (50
m.) and was refluxed for 4h. The solution was concentrated i~z vacuo to
give the amno acid, which was purified a6 a Dowex 50WK4-200 H formion 10
exchange resin. The resin (log) was washed Wth 100 nL of 25% HCO foll owed
by 300 nL of H20 to bring to pH 6. The conpound was applied in water,

foll owed by 50 nL of water. The resin was washed successively with 1.7,
3.3, 5, 6.6 and 8.3% HCI. The product started to elute at 5% HCI. The

© fractions wer gy €1d) and concentrated i~a vacuo to give the title product
as the di-HO salt (264 ng, 88% . 15 El errent al anal yses Cal cd for

CloH ,N304 with 1.1 HC1 and 0.5 H20: CJ 41. 3)]' 2Msy04; N, 14.47, d,

13.43. .Found: C, 41.41; H, 6.14; 414 1H NWR (300 I\/Hz, D20,
8 ppm: 1.4 (s, 3H), 2.1 (s, 3H), Hdd 2H) , d, 2H), 5.5-5.6 {m
2H) 20 HRMS cal cd. For ClpHION3Q2: nfz & 214. 158 . Found: 214.1544
Exampl e 11 (2S, SE)-2-ami o-6{[ (1Z- N hydroxyl)ethanrm doyl ] am no}- 2- net hyl
hex- denoi ¢ acixkolidh GHKINVAN MM i HRHHE 0 B2) 33560i6dt0 78 °C. A

PCT/ US01128733 A sa | e of the roduct from Exanpl e 9e ( 1.0g, 46 mmol )
was conver § edselgtiothe thefpr@blcmf ampledpl(Fi2reg 8id7 moalmmlsm@oo H form

and el uting w.bh S¥%.HA dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidinone (DMPU, 1.0 mL,

8.87 mL) was added immediately thereafter. After the solution was stirred at -78 °C

for 40 minutes, a solution of the product of Example 1c (2.9 g, 8 87 mmol) in THF

(15 mL) was added. The flask was removed from the cold bath and was stirred at
10 room temperature for 3h. The reaction mixture was partitioned between saturated

aqueous NaHCO; and EtOAc. The organic extract was washed with brine, dried

over MgSO0q, filtered and concentrated in vacuo to give the desired bis-pththalyl

protected amino ester as a yellow solid. This residue was chromatographed on

silica gel (1:1 hexanes: BtOAc) and gave 1.4 g (35 %) of the title material as a white
15  solid.

'HNMR (300 MHz, CDCls, § ppm): 1.2 (t, 3H), 1.6 (d, 3H), 2.8 (dd, 1H), 3.1 (dd,
1H), 4.2 (m, 4H), 5.6 (m, 1H), 5.8 (m, 1H), 7.6 (m, 4H), 7.7 (m, 2H), 7.9 (m, 2H)
Mass (M+H)=447

20

Example 1le)
HaC_ NHa

H2NW<C02H - 2HC
The product of Example 1d (0.78 g, 1.76 mmol) was dissolved in a mixture of
formic acid (10mL, 95%) and HC1 (20 mL, concentrated HCI) and was refluxed for
25 3 days. The reaction mixture was cooled to 0 °C and filtered to remove phthalic

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



The el uent was concentrated in vacuo to give a residue that was dissol ved
in 2.5 NNaCOH (4 nmL, 9.84 mmol, 4 equiv) and 4 nlL of H20. After 4h, the

sol ution WayP269ncentrated and the title product preci pi tptaskolpeM3 col d
H20 {0.215g). Elemental analyses Calcd for C-H ~N303 wth 5 NaCl: C 21. 30;
H 3.38; N 8.28, d, 33.93 Found: C, 20.30; H, 3.26; N, 7.70, Cl, 33.46 1H
NVR (400 MHz, D20, 8 ppm: 1.3 (s, 3H, 4B (s, 3H), 2.4 (m 2H), 3.7 (d,
2H), 10 5.4 (m 1H, 5.6 {m 1H) HRWMS cal cd. For C9H1~N3QG3: mz = 216.1343
[ MFH] . Found: 216. 1354 Novel Internedi ates Novel internediates useful in

Ki .
rot hyl 2 (13- el bRl HRAAL e WM R0 JoaTD O, whh was o withg s
2-[(2E) - 4-chl tﬁmzﬂm@uﬁﬁmwn] 1H i soindol e-1,3(2H) -dione o N~ci - o ; 0 N 30

2-[(ZE) - 4-i odobut - 2- enyl ] - 1Hi soi ndol e- 1, 3(2H) - di one WD 02/ 22S59 65 0 NCI
0 PCT/ USOL/ 28733 et hyl

L St s AR b o PR P e ©

di hydrochl gri dery’ §8Gm, My H2ZN-~~~COzH * 2HG 15 20 25
Mass(M+H)=317

Example 1)

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

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

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

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

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

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

HRMS caled. For CoH;7N30,: m/z = 200.1399 [M+H]. Found: 200.1417
'H NMR (400 MHz, D,0, & ppm): 1.4 (s, 3H), 2.1 (s, 3H), 2.5 (dd, 1H), 2.6 (dd,
1H), 3.8 (d, 2H), 5.6 (m, 2H)

20
Example 2
(S, E)-2-amino-2-methyl-5-fluoro-6-[(1-iminoethyl)amino]-4-hexenoic acid,
dihydrochloride
NH HaN, CHg
HsC ” = COgH - 2HCl
25 F
Example 3

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



2- {
~-5-[(2S, 4R) - 3- benzoyl - 2-tert-butyl -4-net hyl - 5- oxo- 1, 3- oxazol i di n- 4yl ] pent -
3-enyl }-dlgdpeésgdol e-1,3(2H)-dione 0 i i ~:,~0 O BZ. N Opcr/ysoi/28733
(2R, 4E~- 2, 7- di am no- 2- met hyl hept - 4- enoi ¢ aci d di hydrochl oride H3C,, NH2 _
DHC1 H2N ~~~CD2H WO 02/ 22y9 PCT/ USOL/ 28733 66 2-{ (3E~-5-[(2R
4S) - 3-benzoyl - 2-tert-butyl -4- net hyl - 5- oxo48l, 3- oxazol i di n- 4yl ] pent - 3- enyl
}-1H i soi ndole-1,3(2D-dione 5 0o M OO, Bz~-N~-O to (2S,
4E~- 2, 7- di am no- 2- met hyl hept - 4- enoi ¢ aci d, di hydrochloride '~H3C , NH2
H2N~CO2H ' 2 HCl , 15 20 25 net hyl
2-am no- 6-[(tert-butoxycarbonyl)am no] - 2- met hyl hex- 4-ynoate conmpound w th
" (1- phenyl vi nyl ) benzene (1:1) Ph N HH3C CO2Me . net hyl

2, 6- di anuno- 2- met hyl hex- 4-yn N h. de"fiiH2 H2N ~H3C Co2Me - 2HC
. 30 met hyl 2-am no- 6- (et hani md’oyl & no) - 2- net’ yl hex- 4-ynoat e WO 02/ 22559
67 NH2 H2N ~H3C CO2Me - 2HCI 5 Pot assium salt of
3-nmet hyl -1, 2, 4- oxadi azol - 5(4H) -one 0 NYN- K+ H3C 10

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

NH FHoN CHg

“ - 2HCI
HSCJL”WCOZH

F

10 Example 5

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

dihydrochloride
NH HsC. NH
,ﬂ\ /A\,/\:ij(.z - 2HC
HaC” “N” COoH
15
Example 5a)
HC O
gz—N._O

b

(25, 45)- 3-Benzoyl-2-(tert-butyl)-4-methyl-1,3-0xazolidin-5-one was prepared
according to Seebach’s procedure. Seebach, D.; Fadel, A. Helvetica Chimica Acta

20 1985, 68, 1243.

Example 5b)



4-[ (2E) - 4- bronobut - 2-enyl ] - 3-nmet hyl - 1, 2, 4- oxadi azol - 5(4H) -one 0 N~N~Br H3C
15 nethyl N-(2, 6-dichl orobenzylidene)al ani nate PCT/US01/ 28733 H3C~CO2Me N

a //oda <get hyl

(4E~- 2- anvﬁf)b-zé?sr?emtahyl - 6- ( 3- net hyl - 5- oxo-1, 2, 4- oxadi azol - 4{§IT6U-S39P/%73§<- 4enoat
e ,,OO0OH3C NH2 N ~ N~~~~C02Me WD 02/ 22559 68 PCT/II| S01 /28733

(2S) - hydroxy(phenyl ) et hanoi c acid salt of49ret hyl

(25, 4E) - 2- am no- 2- net hyl - 6- (3

met hyl - 5- oxo- 1, 2, 4- oxadi azol - 4(5H) -yl ) hex-4-enoate gH O O ' H3C~ ,NH2 ~
CO2H N ~ ~~~C02Me and to 15 nethyl (S, o

E) - 2- am no- 2- net hyl - 6-[ (1-i m noet hylN ami no] - 4- hexenoat e, di hydrochl ori de NH
NH2 ~H ~~~CO02Me - 2HC1 Biolo ical a Bane. oF 3 ti° of the fol | ow ng assays
are used to denonstrate the nitric ®xite 20 25 synthase inhibitory activity

~of the invention's conpounds as wel | asOdenoR&t e the useful
phar macol ogi cal properties. Citrulline Assay fao i tric Oxide Synthase
Nitric oxide synthase (NOS) activity can be neasured by nonitoring the

conversi on of \ibdiich o YeiBTb R8s Dbk oAb bS50, 17 ks A
(40 mL) was cooled to -78 °C. A solution of (28, 45)- 3-benzoyl-2-(tert-butyl)-4-
methyl-1,3-oxazolidin-5-one 5a (0.70g, 2.7 mmol) in THF (10 mL) was added

5 dropwise. After 45 min, a solution of the product of Example 1c (0.88g, 2.7 mmol)
in THF (10 mL) was added. The reaction mixture was stirred at room temperature
for 2 h and quenched with saturated aqueous NaHCO;. The layers were separated
and the aqueous layer was extracted with EtOAc. The organic layers were
combined and washed with brine, dried over MgSOy, filtered and concentrated in

10  vacuo. The resulting yellow oil was chromatographed on silica gel (9:1 then 4:1

hexanes / ethyl acetate) to give the title protected unsaturated alpha methyl D-lysine
(0.26g, 20 %) as a colorless oil.

HRMS calcd. For C7H3N20s: mi/z =461.2076[M+H]. Found: 461.2033
15 'HNMR (400 MHz, CDCls,  ppm): 0.9 (s, 9H), 1.5 (s, 3H), 4.3 (m, 2H), 5.5 (m,
2H), 5.6 (m, 2H), 6.1 (m, 1H), 7.5 (m, 5H), 7.7 (m, 2H), 7.9 (m, 2H)

Example Sc)
HsC, ,NHj

HN T~ oo T2
20
The product of Example 5b (0.255 mg, 0.55 mmol) was dissolved in 6N HCI (6
mL) and formic acid (6 mL) and was heated to reflux for 24 h. The reaction
mixture was cooled to room temperature and concentrated in vacuo. The residue
was suspended in water and washed with CH,Cl,. The aqueous layer was
25  concentrated and passed through a water-washed DOWEX 50WX4-200 column (H

form, 0.5 N NH4OH eluent). The residue was concentrated in vacuo, acidified to



Natl. Acad. Sci. U S A, 87, 682-685, 1990 and Moore et al, J. Med. Chem,
39, 669-672, 1996). Human induci ble NOS (hi NOS), human endot hel i al

const i t utywg®z28P 02/ 22559 69 PCT/ USOL/ 28733 NOS (hecNCS) paidishiiss
neuronal constitutive NOS (hncNOS) are each cloned from RNA extracted from
human ti ssue. The cDNA for human inducible NOS (hiNOS) is isolated froma
~, CcDNA library made from RNA extracted f¥0om a col on sanple froma patient
with ulcerative colitis. The cDNA for human endot helial constitutive NOS
(hecNCs) is isolated froma ~, cDNA |library made from RNA extracted from
human unbilic (

neur onal cons??tﬂu‘ﬁt@ég%gdi}%\dcNcgsgé{ldsa%dstgi atgg ?ir?%lr%tls}aaﬁlf, Dl\kg%lelg?ar made
© from RNA ext réﬁﬁedisfan@um\hlnmhnwasasmbaitlbumfmbteapmeﬁbaftimm a cadaver. The
reconmbi nant enzynes are expressed in Sf9 insect cells using a bacul ovirus
vector to (Rodi et al, in The Biol ogy of Nitric Oxide) Pt. 4: Enzyrml 0gXx,

B OCRen o b, S AphRRATATY DA BIRAR, 1% B0 i 5, R P T 950,

i s isolates fpENsE(HPLE), CRY (mexly act s and partl ally purified by

DEAF- Sephar ose chr omat ography To measure NOS activity, 10 p,L of enzyne is
added to 40 p, L of 50 MM Tris (pH 7.6} in the 15 presence or absence of
test conpound and t reaction initiated by the addition of 50 ~L of a
reacti on m xt al ning 50nM Tris (pH 7.6}, 2.0 ng/nL bovine serum

al bumn, 2.0 AoP t; jppterin,
0.4 mM NADPH gi:lﬂc? [%gd‘} M ]E%%czn% 3?8%1&%‘?@3" st,ﬁ%)Ml%ef% ih UL
L-[2,3-3H -ar gndhwaebroﬁgbt tb|prﬁh9 mmrﬂzéNN@Hoﬁt@ﬂ ac_etmnighuai #Cli (87 nigp Odssay i s

30 M 20 F NCS, du i ded at f |
concgnt r a? 1p oﬂﬁ?ﬁﬁwaiegéeddwﬁ %&Oﬁ%s%‘a’i %EE@E@T gun%e aef%gs afIBCP ﬁ‘i"m’t es,
the reaction ?ﬁéf@?ﬂh@%ﬁ@l Byd %@'cBh&ﬂterfedﬁpoacﬂo gﬁf‘: rc%uﬁié%ﬁﬁ% g (1 part

resin, 3 parts buf Dowex 50W X-8 cati on exchange resi sodi um form
in a stop buf tl&ougmmwmenmaghetmwmwxmomn‘do}ﬂm{ foxih, B. $Naﬁfﬂ40Hrr1\/I
L-citrulline. After_m xi n(ﬁzgthe resin is allowed tg 25 settle a

L [2 33H .G ﬂu&nh T8e Festbe0T 5 soneetated imusea, BIBELH PG Wik I BCh  he
Super nat ant vk ddoh LGB DU BB UYL BT s kP V2! VS can b

determ ned by ng eac severaF concentrations. Results are
reported iim TabI e | as the ICso val ues of conpounds for hi NOS, hecNOS and
hncNCS. TABLE_| WD 02/ 22559 70 PCT/ USOl/ 28733 Exanpl el CS f

uM Nurber hi NO@HQ\‘,IN@W cRendephir¥Qe: migz 2200 13 AHHE TBoungs 360.586anpl e 5

Exanpl e 710 1644x%3%00 MHz, D0, & ppm): 1.4 (s, 3H), 2.1 (s, 3H), 2.5 (dd, 1H), 2.6 (dd,
1H), 3.8 (d, 2H), 5.6 (m, 2H)

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

NH HaN, CH
B 2% ana
HaC COzH

N
H

25

Example 6a)



45 In Vivo Assay Rats can be treated with an intraperitoneal injection of
1-12.5 ng/ kg of 5 endotoxin (LPS) to induce system c expression of

i nduci bl eygighhidag 0Xi de synthase, resulting in markedly el g¢aiRe/p7apma
nitritelnitrate |l evels. Conpounds are adm nistered orally 0.5-1 hours prior
to LPS adm nistration and plasma nitrite/nitrate levels are deternnined 5
hours follow ng LPS adm nistration. The rHsults can be used to show t hat
the adm nistration of the nitric oxide synthase to inhibitors decreases the
rise in plasma nitrite/nitrate levels, a reliable indicator of the
production of nitric oxide induced by endotoxi®. BDSp val ues (ng/kg) for
inhibition of the LPS-induced increase in plasn itrite/nitrate levels are
shown in Table I'l. 15 TABLE || EDSO s for Exgnmles determined in

endotoxi n-treated rats Al conpounds adnunistered orall y unl ess ot herw se

. noted. Exanple No. Exanple 1 EDT m-/k~) <3 Exarrﬁp\e 6 0.2 20 Raw Cel |
Nitrite Assay WO 02/ 22559 71 PCTI USO1/ 28733 RAW 264. 7 ceI I's can be plated

t o confl uency (2R 4R)FEBweioly1-Li(Rstaut g4t tetByIP], aioﬁaﬂﬂQNWS@ﬂewus%}éyf)e{récV h) in
t he presence of LPS to_ induce NOS. A row of 3-6 wells can be left untreated

and serve as @eAvrding &o Sepbachipprasedyren Sesbaglpdd pBedel.id HabrfeoGhimicaAstanedi a
can be rem)veq ég%rg\ h wel |l and the cells washed twice with

Kr eb- Ri ngers-ngés ( pH 7.4) with 2 ng/m glucose. The cells are then
pl aced on 5ce and |ncubat ed with 50 ~, L of buffer containing L-arginine (30
~.M +/- inhibitors for I h. The assay can be initiated by warm ng the plate
to 37 Cin a Exampleébh for | h. Production of nitrite by intracellular iNOS
will be linear with tine. To term nate the ¢gl lular assay, the plate of
cells can be placed on ice io and the ni e contalnln buffer renoved and
anal yzed for nitrite using a previousl scent determ nation
for nitrite (T. P. Msko et al, Analyti .. oche 214, 11-16, 1993).
Human cartil age expl ant assay 15 Bone pi ecesoare Bx twice with

Dul becco's Phosphate Buffered Saline (G bcoBRL) and %&e wi th Dul becco's
Modi fi ed Eagl es Medium (G bcoBRL) and placed into a petri dish with phenol
red free M ni ?m Essent | al | age_was_ cut into

snmal | expl ant %ﬂ‘lu%fﬁb?féh? (s 63%3111?11&@’1@&?1'@%?)9‘}1{113%&lé‘h@xa@P lidige-@ep| ant s
per vl | are Bl acer,é e\ 6207 Ao IPLESHD 16, 200 BHESTAM Ny

200-500 p, L o ure |a per I'a was either a

cust om nmodofi 78 ?G)Sbl@niori\meHWHDSS(Gmgj BP4 Meablyin(HAB (Z) ml) twfas kdddde’ s sal t's
(G bcoBRL) prepar ed without L-Arginine, without L-Q utam ne and w t hout
phenol red or d5oRNig: Ariterdlimincasq mplwftb@pwﬁp@tﬁﬂwmniﬁlg%wy&émmol)

ascor bi ¢ act b SBrPe RBgr s GhaR SRR i furs e 3Rt ol Gt hblr
suppl enent ed I5&f 0k @ndig€enched with saturated aqueous NaHCO;. The layers were separated
and the aqueous layer was extracted with EtOAc. The organic layers were
15  combined and washed with brine, dried with MgSO, filtered and concentrated in
vacuo. The resulting orange oil was chromatographed on silica gel (9:1 then 4:1
hexanes / ethyl acetate) to give the protected title unsaturated alpha methyl L-lysine

(0.5g, 15 %) as a white solid.
20  HRMS calcd. For Cy7H33N,0s: /7 = 461.2076[M+H]. Found: 461.2043
IH NMR (400 MHz, CDCl3, 8 ppm): 0.9 (s, 9H), 1.5 (s, 3H), 4.3 (m, 2H), 5.5 (m,

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

Example 6¢)



with 100 p,ML-Arginine (Sigm), 2 nmML-glutam ne, | X HL-1 suppl enent
(Biowiittaker), 50 ng/m ascorbic acid (Signma) and 150 pg/m reconbi nant
human 1 L- Systens) to induce nitric oxide synthasepcERREO are

t hen adde‘g6§%&¥g9~L al i quots and the explants incubated atPC37 C%ﬁﬁ 5% CQZ
for 18 30 24 hours. w0 02/22559 PCT/ USOL/ 28733 72 The day ol d super nat ant
is then discarded and replaced with frest2cul ture nedi a contai ni ng

reconbi nant human I L-1 ~i and compound and i ncubated for another 20 24
hours. This supernatant is analyzed for nitrite with a fluoronmetric assay
(Msko et al, Anal. Biochem, 214, 11-16, 1993).mAll sanples are done in
quadruplicate. 5 Unstinulated controls fe\éuuﬁﬁbgg, i Pffedia in the absence
of reconbi nant human IL-1 Vii. 1CSo values (Table ~ are determ ned from
plotting the percent inhibition of nitrite production at six different

- ComeenL At ot Ol onaTARTE sl L S ATRS (b b SARCTTR P ©
Compounds ar e gyl bk e Yand HTEmRRRNAR Healel o Rietuifr P51 NABRDER | Sof or s

by preincubation o npound W t e enzyne at Cin the presence of
the 15 citsul hix®rewaydmlabiaale fresypofoe 3h and thersolidd waregemionad by filtratiomes

ranging from 0-60 nunutes. Aliquots (10 ~L) are renoved at 0, 10 ,21 and 60
mi nutes and i ARe&esidusWasypshed wish £HpCly and BtRAca The gauequs lagerratict i on i xture

TN i a1 naPOSReE bR and Baeing I Lncon A AR AMATIRGR (BB 7 1

m nutes at 379¢%)d aheilnvhiah &ds DyedAeitlegld furiten pofificatiduspensi on of Dowex S50W
X-8 cation exchange resin as described above for the citrulline NOS assay.
The % inhibition of NOS activity by an inhibitor is taken as the per cent

ime i CAB anRaReE P PP ERE5 bbiafnbHAS st X B PP B 95 1B Bl "

denonstrated agp)aqy hﬂpﬁﬂﬁse in inhibition with increasing 25 preincubation
tinme. WO 02/ 22559 PCT/US01/ 28733 7~ 5 R2 is selected fromthe group

consi sting of hydrogen, halo and Cl1-CS al kyl, said C1-CS al kyl optionally
substituted by hal gr al koxy, said al koxy optionally substituted by one or
more hal o; andxample 6)

The product of Example 6¢ (0.13 g, 0.56 mmol) was dissolved in HO (1 mL) and
15  was brought to pH 9 with 2.5 N NaOH. Ethyl acetimidate - HCI (0.28 g, 2.2 mmol)
was added in four portions over 1 h. After 1h, the mixture was acidified to pH 4
with 10% HCI and was concentrated in vacuo. The residue was and passed through
a water-washed DOWEX 50WX4-200 column (0.5 N NH;OH eluent). The residue
was concentrated in vacuo, acidified to pH 4 with 10 % HCI, and concentrated to

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

HRMS calcd. For CoH;7N305: m/z = 222.1218 [M-+Na]. Found: 222.1213
"H NMR (300 MHz, D20, 8 ppm): 1.4 (s, 3H), 2.1 (s, 3H), 2.4 (dd, 1H), 2.6 (dd,
1H), 3.8 (d, 2H), 5.6 (m, 2H)
25
Example 7

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



R3is C~--C5 alkyl, said C1-CS al kyl optionally substituted by halo or
al koxy. 4. The conpound of claim3 wherein: R is selected fromthe group

consi sti ngoQbhesdr ogen, halo, and C1-C3 alkyl; RZ is sel eglcgfishi/afmss he
group consi sting of hydrogen, halo and C~-C3 al kyl; and 10 R3 is Cl-CS

al kyl, said Cl1-C5 al kyl optionally substituted by fl uorine or al koxy. 5.
The corrpound of claim3 wherein: Rl is sél3ected fromthe group consisting
of hydrogen, halo, and C~-C3 alkyl; 15 CI-CS al kyl optionally substituted
by halo or al koxy, said al koxy optionally substituted by one or nore halo;
R2 is selected fromthe group congisting of hydrogen, halo and C 1-CS

al kyl; 20 and R3 is C~-CS al kyl, ,&\al ClpfScdl kyl optionally substituted by
hal o or al koxy. 6. The corrpounEl3 of Ec/dék%)(mherel nZHR s selected fromthe
group consisting of hydrogen, hal o, and B kyl; R2 is selected from

~ the group consisting of hydrogen, halo and C1-C3 alkyl; and 25 R3 is C--C3
al kyl optionally substituted by fluorine. 7. The conpound of claim3
wherein: R i ExanipdeT€d from the group consisting of hydrogen, halo, and
Cl-C3 alkyl; RZis selected fromthe group consisting of hydrogen, halo and
Ct-C3 alkyl; 30 and WD 02122559 PCT/ ldﬁqgél]_{z R3 is Cl1-C3 al kyl. 8.
The conpound of cl aim3 wherein: gen; 5 R2 is selected fromthe
group consisting of hydrogen, hal o and Cl C3 alkyl; and R3 is Cl1-C3 al kyl .
9. The conpound of claim8 wherein: 10 R is hydrogen; R2 is selected from
the group condhsiN-bee-bfantiyetdahmotand-ynelwas prephréBiollowdis 68 pedckgre 10. The

o oup. consi st PP Ay reipbaronlalti 18R SRR rs < 1 S Ayl | 11 The

compound of cl aim 10 wherel n: 20 R is hydrogen; RZ is selected fromthe
group consi sting of hydrogen and fluorine; and R3 is nmethyl. 12. The
conpound of clExampld7bherein: 25 R is hydrogen; RZ is hydrogen; and R3 is
met hyl . 13. The conpound of claim 11 vvhgiggi néOS(pe R is hydrogen;

Ph =N
10 Ph

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

15  Example 7c¢)
Ph.__Ph

g
N
/
BocNH \/H3C?<COQM9

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

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



WD 02/ 22559 PCT/ USOL/ 28733 76 R2 is fluorine; and R3 is nethyl. 14. The
conpound of claim3 wherein: 5 R is halo; Rz is selected fromthe group

consi st rogen, halo and C1-C3 alkyl; and R3 is Chefristlsmhs |0 15.
The corrpo”d%gglg%gl aim 14 wherein: Rl is halo; R2 is halo; aﬁ’ Ré Is C-C3

al kyl . 15 16. The conpound of claim 15 wherein: R is fluorine; R2 is
fluorine; and R3 is nethyl. 20 17. The cdwpound of claiml4 wherein: R is
fluorine; R2 is selected fromthe group consisting of hydrogen and C~-C3
al kyl; and R3 is nethyl. 25 18. The conmpound of claim 17 wherein: R is

wherein.  potrai A0 The Bl BRUEY pstd vith 2 BT REGST waler™ D
R3 is methyl. The 3@@1@@%@@1&@6 o00ér mhfdreusMUSey, efiltére@®and svabmtesage%ive@ i's

methyl; and R3 is methyl. 10 21. The co ound of claim3 wherein: R is
methyl ; R i s4fgtdigrudegmedurg Purifigating by chwnmpography usingpd\¥m ethgk acetagg im 2

T wh in: f h i St f hyd hal d. G s |, Ri
el cot od C - CRRRrOBBATERENS brotdet e o Ry BFns 258 el e
fluorine; said 1 z ~ d fromthe group consisting of hydrogen, halo and

Cl-Cs alkyl, Ris selecte Calk 1 optionally substituted by allcoxy or one
or nore fl uor ibmel.Calail dorCodiyN# aad §. BethlacatattyT,70421 Bnal#yNsudbt Founded by

one or more alkggysofy Hakon Boo
IR (Neat, A max, cm™): 2981, 1714, 1631
'HNMR (CDCls, 8 ppm): 1.28 (s, 9H), 1.4 (s, 3H), 2.65-2.76(m, 2H), 3.15 (s, 3H),
10 3.7 (bs, 2H), 4.6 (bs, 1H), 6.95-7.4 (m, 10H)
13C NMR (CDCls, 8 ppm): 24.29, 28.33, 28.39, 33.24, 51.60, 53.55, 127.79,
127.97, 128.26, 128.36, 128.43, 128.54, 128.66, 130.05, 130.22, 132.39
Mass (M+1) =435
DSC purity: 261.95 °C
15
Example 7d)

= NH2 HC!
HaN \/1-13(?<002Me i

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

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

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

methyl lysine ester 7d as white foamy solid.

25  Anal.Calcd for CgH,4N,0; containing 2.26 HCI and 1.19 H,0: C,35.06; H, 6.86; N,
10.22; C1, 29.24. Found: C,35.31;H,7.38; N, 10.70; Cl, 29.77
'H NMR (D,0, & ppm): 1.56 (s, 3H), 2.8-3.0 (2 dt, 2H), 3.75(s, 2H), 3.79 (s, 3H)
C NMR (D,0, § ppm): 23.89, 29.81, 32.05, 57.08, 61.90, 79.57, 82.43, 173.92
Mass M+1) =171



The conpound of claim 22 wherein: 23. 1 is selected fromthe group

consi sting of hydrogen and fluorine; RRz is G-Cs alkyl substituted by one
or nore , 25 R3 is nethyl. 24. The conpound of cl rein: R
i's hydr ogr‘gér’n;gz%ﬁ 2 are o W0 021 25550 Per oy 257 BsTYSRARA

met hyl . 25. The conpound of claim22 wherein: R is CHzF; 5 RZ i s hydrogen;
and R3 is nethyl. 26. The conpound of cl &5m 22 wherein: Rl is hydrogen; 10
R2 is hydrogen; and R3 is CH2F. 27. The conpound of claim 22 wherein: R is
hydrogen; 15 R2 is methoxynethyl; and R3 is nethyl. 28. The conpound of

cl ai m 22 wher g ] xymet hyl ; 20 R2 is hydrogen; and R3 is nethyl.
29. The corrpour?g:%@t‘élglﬂm Z?Wnerel n: i s hydrogen; 25 R2 is hydrogen;

*and R3 is net WOXy2e6 hy,absI013The corrpound of claim 1 wherein the conpound
is the E isoner. 30 31. The conpound of claim 30 wherein: WD 02/ 22559
PCT/ USOL/ 2873%lndn macthanok g0t 86 1Ay om t he group consi sting of hydrogen,
hal o, and Cl1-C5 al kyl, said Cl1-CS al kyl optionally substituted by halo or
al koxy, said al koxy optionally substituted by one or nore halo; R2 is

sel ect ed fsonpkhgplé pa)p consisting of hydrogen, halo and C1-CS al kyl, 5
said C1-CS al kyl optionally substituted by hal o or al koxy, said al koxy

optionally substituted by one or rmré]'\"ha%ma
HaC™ “HN P hyc” coaMe

The product of Example 7d (2.43 g, 0.01 mol) was dissolved in deionized water
(25 mL). A solution of NaOH (400 mg, 0.01 mol) in deionized water (25 mL) was
10  added at 25°C to bring the pH to ~7.95 and stirring was continued another 10 min.
Ethylacetimidate hydrochloride (988 mg, 0.008 mol) was added to the reaction
mixture with simultaneous adjustment of the pH to ~ 8.5 by adding 1IN NaOH. The
reaction mixture was stirred at pH 8 to 8.5 for 3 h following acetimidate addition.
IN HCI was added to the reaction mixture (4.1 pH). The solvent was evaporated at
15 50 °C to afford a yellow crude hygroscopic residue (4 g, >100% yield). Purification

was carried out on the Gilson chromatography system using 0.1%
AcOH/CH3;CN/H,0.

Anal.Calcd for CyoH{7N30, containing 2.25 HCl and 1.7 H,0: C, 37.08; H, 7.05;
20 N, 12.97; Cl, 24.63. Found: C,37.01; H, 6.79; N, 12.76; Cl, 24.87

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

'H NMR (D0, & ppm): 1.52 (s, 3H), 2.12 (s, 3H), 2.74-2.96 (2 dt, 2H), 3.75 (s,

3H), 3.95 (t, 2H)

BC NMR (D,0, § ppm): 23.89, 29.81, 32.05, 57.08, 61.90, 79.57, 82.43, 173.92
25  Mass (M+1) =212

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

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



R3 is C1-C5 al kyl, said Cl1-CS al kyl optionally substituted by one or nore
hal o or al koxy. 10 32. The conpound of claim 31 wherein: R is selected

from t he \gpeupszoNsi sting of hydrogen, halo, and C~-C3 al gpirjusilagess al kyl
optionally substituted by hal o or al koxy, said al koxy optionally

substituted by one or nore halo; RZ is selected fromthe group consisting
of hydrogen, halo and Cl1-CS al kyl; 15 an®d6R3 is C--CS al kyl, said Cl-CS

al kyl opti onal Iy substituted by halo or al koxy. 33. The conpound of claim
31 wherein: is selected fromthe group consisting of hydr ogen hal o, and

and C1°G3 al k§ﬁ‘?n rot® 30 G I SR a0 e SR, e

* 34. The conpoundeiodized whigr SOMI)ehaiwiterdad Pécohsenmteaqmaélr \fab@lmftdﬂ@ff&ﬂ%@
consi sting of hydrogen, halo, and Cl1-C3 alkyl; RZ is selected fromthe

group consi st tiHg ptqdthra)@éh@W glagsy selidiinGimasy quartjthtiveayidldR88 ng).C~- CS al kyl ,
said Cl1-CS al kyl optionally substituted by fluorine or alkoxy. 30 35. The
conmpound of claim 31 wherein: WO 02/ 22ss9 PCT/ USOL/ 28733 80 R1 is

sel ected fgomaRECAIEAYBY emgm@mmﬁmgmdm@%d hslpo: @n§46k 83%.87v ; R2
is selected fromthe group consisting of hydrogen, halo and O -C3 al kyI

and R3 is Cl-@3.28] Kk126.83. Feundh€, 36Pdh7Bf NclBbIn@126Merein: R is

hyd el d f isti f hyd , hal d
e eyl B, Resmnscr iy R 1658 KL compound of ol a m§6° -
wh t

hygiglggn andI ﬁal 0; 0@3 1@6@)%%%{%@ 12{ gh&!?eg %ﬁ?@éﬁ%@é ?1( Ial m 37
wherein: R 33¢ng9mn8§13pm§2§Q?eﬁﬁﬂ2f9r88”M B, 418099 NBIsY, 168.07,

hydrogen and fluorin C~-'C3 al kyl.” 39. 'The conpound of claim
38 wherei n9 R17643hydr ogen;

Mass (M+1) = 198

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

15 dihydrochloride

HoN CHa
COoH

zZI

HaC - 2HCH

Example 9

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

NH HaN. CHs

= - 2HCI
J]\ /\MCOQH

HaC” N
® H

25  Example 9a)



RZ is selected fromthe group consisting of hydrogen and fluorine; and 25
R3 is nethyl. 40. The conpound of claim 39 wherein: R is hydrogen; R2 is
hydr ogen;wandnazoR3 i s nethyl . WO 02/ 22559 PCT/ US01/ 287 3¢ thikofids733he
conmpound of claim39 wherein: R is hydrogen; RZ is fluorine; and 5 R3 is
met hyl . 42. The conpound of claim 31 wherein: R is halo; RZ is selected
fromthe group consisting of hydrogen, hali’lo and O -C3 alkyl; to and R3 iS
Cl -C3 al kyl. 43. The conpound of claim42 wherein: Rl is halo; 15 R2 is
hal o; and R3 is C~-C3 al kyl. 44. The conpound of claim39 wherein: R is
fluorine; 20 RZ is fluorine; and R3 is nmetjoyl. 45. The conpound of claim 42
wherein: R~ is fluorine; 25 RZ is sel ecff fromthe group consisting of
hydrogen and C1-C3 al kyl; and R3 is net N-K6. The conpound of claim45
wherein: R is fluorine; 30 R2 is hydrogen; and WO 02/ 22y9 PCTI US01/ 28733
82 R3 is methyl. 47. The conpound of cl aPf#31 wherein: R is methyl; 5 R2
is hydrogen; and R3 is nethyl. 48. The conpound of claim3l wherein: R is

hydr ogen; to R2 is methyl; and R3 is nethyl. 49. The conpound of claim 31
wher ei n: is Wﬁlunlé?lq:@ﬁ Hethyl- h@l*omz%%@)@ﬁwwpf%e ‘Aie conpound

hal o and ‘?;‘i caRlRfs dspfig RSB £ BugR, PR GREC AR RCT SR oy

or one or 5mrq519‘64940r| ne; RZ is selected fromthe group consisting of
hydr ogen, halo and Cl1-CS al kyl, said Cl1-C5 al kyl optionally substituted by
al koxy or one or nore fluorine;

Example 9b)

0
o~

NYN\/\/\Br
CHs

10 A 1L flask was charged with trans-1,4-dibromo-2-butene (50 g, 0.23 mol) and
acetone (500 mL). The heterocycle product of Example 9a (16 g, 0.12 mol) was
added, followed by tetra-n-butyl ammonium bromide (3.9 g, 0.012 mol, 0.1 equiv).
The reaction mixture was stirred at 1t for 18 h, diluted with brine and extracted with
EtOAc. The organic extract was washed with brine, dried over MgSOy, filtered and

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

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

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

25  Example 9¢)



and R3 is nethyl optionally substituted by al koxy or one or nore halo. 25
51. The conpound of claim50 wherein: R is selected fromthe group

consi sti RPo@h2iueelr ogen and fluorine;, RZ is Cl-C3 al kyl subgijisyi/gdspy one
or nore halo; and R3 is nethyl. 30 WO 02/22S59 PCT/ USOL/ 28733 83 5 to 15

20 25 52. The conpound of claimb51 wherein: R is hydrogen; R2 is CHZF;, and
R3 is nmethyl. 53. The conpound of claim5® wherein: RlL is CH2F, R2 is
hydrogen; and R3 is nethyl. 54. The conpound of claimb50 wherein: R is
hydrogen; RZ is hydrogen; and R3 is CH2F. 55. The conmpound of cl ai m 50
wherein: Rl is hydrogen; R2 is nethoxymgthykco.nd R3 is nethyl. 56. The
conpound of claimb50 wherein: R is nethoxynethyl; R is hydrogen; and R3
is nethyl. 57. The conpound of claim50 rein: R is hydrogen; RZ is
hydrogen; and R3 is net hoxynethyl. 30 02/ 22559 PCT/ USCOL1/ 28733 8~ 58. A
conpound of Forrmula Il COZH H3C N HzN HS5 If

Cl
Cl

To a slurry of D,L-alanine methyl ester hydrochloride (16.83 g, 120.5 mmol) in
CH;Cl, (400 mL) was added triethylamine (16.2 mL, 116.4 mmol) followed by 3,4-
dichlorobenzaldehyde (19.07 g, 109 mmol) and MgSQ4 (20 g). The slurry was

5  stirred at room temperature for 18 hours and filtered. The filtrate was washed with
water (250 mL) and brine (250 mL), dried (MgSO,) and evaporated to give 27.65 g

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

'H NMR (300 MHz, C¢Dg, 8 ppm): 1.40 (d, 3H), 3.32 (s, 3H), 3.81 (q, 1H), 6.82 (d,
10 1H), 7.18 (dd, 1H), 7.53 (d, 1H), 7.58 (s, 1H)

Example 9d)

The (1S, 25)~(+) Cu(Il)CsSalen chiral phase transfer catalyst was prepared
15  following the procedure described in Inorganic Chemistry 1996, 35, 387.

Example 9e)
)M\e HoN. Me
'\! /—\{\IWC 0,Me
o)
0

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

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



or a pharmaceutically acceptable salt thereof, wherein: R3 is Cl1-CS al kyl,
said Cl1-CS al kyl optionally substituted by hal o or al koxy, said al koxy

opti onal hyoeubskst uted by one or nore halo. to 59. The copppuReh/sf3x! ai m 58
wherein: R3 is C-CS al kyl substituted by one or nore halo. 60. The
conpound of claim59 wherein: R3 is Cl1-CS al kyl substituted by one or nore
fluorine. 15 61. The conpound of claim5%%herein: R3 is methyl substituted
by one or nore halo. 62. The conpound of claim61l wherein: 20 R3 is nethyl
substituted by one or nore fluorine. 63. The conmpound of claim 61 wherein:
R3 1S G2F.  2501Gdon 3P SRIRRHAYEARIE D (10,003) Fhud) IHAOUAS BF 1olfnk Svarl- 5

al kyl substitute It)y al kKoxy. WO 2y9 PCT/ USOL/"28733 85 65. The
conmpound of chddedhand thdreenetion witStined metdoax tempetdoyte for6kR h. THke eacpound of

claimb59 wherein: R3is Cl-Cs alkyl. 67. The conpound_of cl aim 65 wherein:
R is et hyl . iugEwashes BHSTAATOHES PR PECFES fa TemovRAaBr ARy BOZH NH

15111 or ap tiical . I 1 My '
sel ected fromﬁ%%@%&%@%%it‘ggtﬁﬁg‘h@fbi(ﬁy@?%gfﬁwg@g@\éﬁ‘g‘ﬁ%[}@E’Y‘Jﬁ%| , said
Cl-C5 al ky oplcresephtayeds tHegbliubnl kgerbyashedshedwith 1200 L, oSEN HG1lakaxhe

optionally substituted by one or nore halo; 20 R2 is se|lected fromthe
group consi st Fergbiged ageroys dayersiveire conpgatraed aevaghy The psidye @as dduted pith

tional i t | id. al ti .
SDbst T ut e OB R S ey sty (ERtCren SELAR s IO TRl
optionally subgtd tiliéred ofoverh Padsf @IKEUNd thedildats e byYoupht {035 FRb! This was

substituted by one or nore halo.
extracted with EtOAc (6X), dried with Na;SO,, filtered and concentrated in vacuo

10 to give the title free base as a light green oil (5.77 g, 59%). Chromatography on a
chiral column (ChiralPak AD, 70:30 hexanes : iPrOH, 30 min run) gave a product
having a ratio of 47:1 (S:R). (S t;= 12.2 min, R t,=16.5 min).

'H NMR (300 MHz, CDCl3, 8 ppm): 1.4 (s, 3H), 2.2 (s, 3H), 3.7 (s, 3H), 4.2 (d,
15 2H),5.6 (m, 2H)

Example 9f)

(25)-hydroxy(phenyl)ethanoic acid salt of Methyl (25,4E)-2-amino-2-methyl-6-
(3-methyl-5-0x0-1,2,4-0xadiazol-4(5H)-yl) hex-4-enoate
20

Me HoN, Me

H
N)-l\l Woone COuH
0]
Y o

To a solution of the product of Example 9e (2.51g, 9.84 mmol) in MeOH (40 mL)

o]

was added (S)-(+)-mandelic acid (1.5g, 9.84 mmol). The sample was concentrated
in vacuo and was then recrystallized from MTBE-MeOH (4:1) to give the title

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



69. The conpound of claim 68 wherein the conpound is the Z isoner. V\D
02/ 22559 PCT/ USOL/ 28733 86 70. The conpound of claim 69 wherein: R

sel ect ed WlpQR)k4xe 9group consisting of hydrogen, halo, and | sai d
Cl-G alkyl optionally substituted by halo or al koxy, sai ggr [Lgﬁ”%%y

optionally substituted by one or nore halo; 5 RZ is sel ected fron1the gr oup
consi sting of hydrogen, halo and Cl1-CS al&yl, said d-CS al kyl optionally
substituted by halo or al koxy, said al koxy 10 optionally substituted by one
or nore halo; and R3 is Cl-C$ al kyl, said C1-C5 al kyl optionally

substi t ut ed by %ﬁﬁko g&;p@l r Ikc_)x 7 C o}

wher ei n: i s selec ({0 am %19 c%?] §W %6%’9@%1818 iH)néng(“ and
Cl-C3 al kyI G 2 ad,lorD, Qat(hpgﬁl)l’yzgﬁbgq) U@ﬁdolqy hal o or al koxy, said

al koxy opti onaIIy substitute g one or nore halo; 15 RZ is selected from

the group consiR¥Swglcd fF‘PFWaIuo O talzcs 2HH1 150 [v5-H). Bdupdaddd.RR23 s Cl- CS
“alkyl, said Cl1-CS al kyl optionally substituted by halo or al koxy 72. The
corrpound of claim69 wherein: 20 R is selected fromthe group consisting
of hydroges, ghmpledgh C1-C3 alkyl; R is selected fromthe group

consi sting of hydrpogen hal o and C~-C3 al kyl; and R3 is Cl-C3 al kyl
optionall y sum%f)l-hydredyweﬁylwhhmﬁc adid, fo3mid heid caltpd Muhglf (ScEp2mniipo-

wher ei n: is sel e from gr.o onsi sting of hydrogen, halo, and
Cl-C3 al kyI %Z“' {ratnog ﬁ?‘ lﬁg‘f@ﬁ’fﬁ“@éﬁa sting of hydrogen, halo and

C--C3 al kyl; and R3 |s C~-CS al kyl, said Cl1-CS al kyl gptionally substituted

by fluorine or 30 al koxy. V\D/H\IZZSSQNP IUSOl/ 3733 87 74. The conpound
of claim 70 wherein: COMe CO,H HCOoH

10 A 500 mL flask was charged with Lindlar catalyst (217 mg, 5 weight %, 5% Pd on
CaCQO3, poisoned with Pb), MeOH (80 mL), and formic acid (2 mL, 5 equiv.). A
slurry of the product of Example 9f (4.34g, 10.7 mmol) in MeOH (20 mL) was
added and the reaction mixture was heated at 60 °C. After 4h, an additional 30 mg
of Lindlar catalyst and formic acid (200 uL) were added. The reaction mixture was

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

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

Elemental analyses Calcd for C19HyN307 with 1.3 H,O: C, 52.48; H, 7.32; N,
9.66. Found: C, 52.71; H,7.01; N, 9.29

20 'HNMR (300 MHz, D,0, § ppm): 1.4 (s, 3H), 2.1 (s, 3H), 2.5 (m, 2H), 3.7 (s, 3H),
3.3 (d, 2H), 4.9 (s, 1H), 5.6 (m, 2H), 7.3 (m, 5H), 8.2 (s, 2H)
HRMS calcd. For C1oH19N30,: m/z = 214.1550 [M+H]. Found: 214.1544

Example 9h)
25
“ N CO.Me 2

N COLH
i o



Rl is selected fromthe group consisting of hydrogen, halo, and O -C3
alkyl; R2 is selected fromthe group consisting of hydrogen, halo and C -C3
al kyl'; 5 @p%2B%xshs C--C3 al kyl. 75. The conpound of clai mpé@agsesh: R is
hydrogen; to RZ i1s selected fromthe group consisting of hydrogen, halo and
Cl-C3 al kyl; and R3 is C1-C3 alkyl. 76. The compound of claim 75 wherein:
15 R1 is hydrogen; R2 is selected fromth® group consisting of hydrogen and
hal o; and R3 is Cl1-C3 alkyl. 77. The compound of claim76 wherein: 20 R is
hydrogen; RZ is selected fromthe group consisting of hydrogen and

fluorine; and i - | kyl . 78 Th f claim,7 in: 25
R TS hyar oged drvre iuaiied el e pFned RingPRIAL LA cinl, Torbal) B0 and
 fluorine; andtd?ﬁeﬂeqznﬁtbmgl%s%ﬂod&hefmmgm@‘.ss‘gl,asmlﬁ&)mga@ida; 30 R is

hydr ogen; WO 02/ 22559 P SOL/ 28733 83 RZ i s hydrogen; and R3 is nethyl.
80. The conpodeitbvesd byl asakutitd affpeedichof Bxathpledc{y g §38; mel in 206 imlfi ne; and
" R3is nmethyl. 81. Th onpou f cl,.aim70 rein. 10 i.s .hal 0; i's
sel ected f romt‘ﬁﬁﬁegrjgﬁ‘aun@hgﬁ@fz Bﬁﬁmgf’ PWHFB%aW@théﬁ@%P@%}SW% and
R3 is Cl1- al d | 0; RZ
i s hal o; 3 |7 b ool aggg%d@%;%g% T%E%@n‘%ﬁ%%ﬁ%@?%ﬁé‘?g%mi N R
is fluorine; ®lutm dndgbacialdlOAcdhRB thestempeiayire was nBintaihibd atc2inidb ukflerof ¢l ai m

81 wherein: Rl.is fluorine; R2 is selected fromthe group consisting of
hydrogen and €4Ureg for Ly min ghyqompemperaties. ilig reagtpngmixtamg avas Siliserdramddre ¢l ai m

84 wherein: W0 Q2 gashda Btk (HREK. 2Be3R1uBe s difidd WRA 'HIB and was stirred

for 1 h. The layers were separated and the toluene layer was washed with H,O. The

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

15  .chiral column (ChiralPak AD, 70:30 hexanes: iPrOH, 30 min run) showed the title
product to exist in a ratio of 99:1 (S:R). (S t=12.2 min, R t;=16.5 min).

'H NMR (300 MHz, CD;0D, 8 ppm): 1.5 (s, 3H), 2.2 (s, 3H), 2.6 (m, 2F), 3.8 (s,
3H), 4.2 (d, 2H), 5.6 (m, 2H), 7.2 (m, 3H), 7.6 (d, 2H)
20 HRMS calcd. For C;gH;oN30,: m/z = 214.1550 [M+H]. Found: 214.1525

Example 9i)
Me”™ N = COsMe

25
A sample of the product of Example 9h (36.8 g, 90 mmol) was dissolved in water
(370 mL), brought to pH 9 with saturated aqueous K2CO3 and extracted with
CH,Cl,. The organic extract was concentrated in vacuo to give the free base. This

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



R2 is hydrogen; and R3 is nethyl. 5 86. The conpound of claim 70 wherein:
Rl is methyl; Rz is hydrogen; and R3 is methyl. 10 87. The conpound of
claim 70 wy fkg RL is hydrogen; R2 is nethyl; and R3 is 88.
The conpoung{o cIa|n170 wherein: RL is nethyl; R is netﬁ?ﬁhn%h27ég IS
met hyl . 20 89. The conpound of claim69 wherein: R is selected fromthe
group consisting of hydrogen, halo and Clk2CS al kyl, said Cl-CS al kyl
optionally substituted by al koxy or one or nore fluorine; R2 is selected
fromthe group consisting of hydrogen, halo and C~-CS al kyl, said Cl1-CS

al kyl opti onal d al koxy o) 25 and- R3
is methyl opt P‘&ﬁéP# %65%43%? %‘“6 v (89%r(9% 8{)37 & deA é’s thafe Ct(@)‘b The
" conpound of Chﬁkﬂﬁt@@a@/\hﬁ\fe@mgor&sg &&ﬁéa@fdtmoﬁcmhﬁ@tgma@om&swaﬁI ng of
hydrogen and fl uori ne; al kyl substituted by one or nore

hal o; and WBltemd2isEgh Pelielesd thefiirg Tabdwrawashedwrith MeObll . Thﬁfétr@@mﬂwnd of

~ claim90 wherein th 92.
The conpound &P %PE?WSBS%V&% Wateﬁﬁzqosm%@ﬁf%%@)h?ﬁ R3 is
met hyl . 935 Thes GRifRaHRse®h &bﬁ%ﬁ’aﬁ@(ﬂ”%@'s@lutl& wa$ ﬁh&‘éﬂ%ﬁ@ﬂle fﬂéa@z 'S

hydr ogen; and R3 1's CHZF. 991. e conmpound of claim89 wherein: R

hydr ogen; 20 Bught togiHh2withed¥ ¥C] bafode R3vassonenkgled 1195acu15he gcmrthﬂ)umlﬂj of

cl ai m 89 wher ei n:rBiE? is nmethoxymethyl; 25 R2 is hydrogen; and R3 is nethyl.

96. The conpo - claim89 wherein: R is hydrogen; 30 RZ is hydrogen;

and WO 02/ 225S9 PCT/ USOL/ 28733 91 R3 is methoxynethyl. 97. The conpound

of claim®68 wherein the conpound is the E isoner.

TH NMR (300 MHz, D,0, § ppm): 1.4 (s, 3H), 2.1 (s, 3H), 2.5 (m, 2H), 3.7 (s, 3H),
10 3.8(d,2H), 4.9 (s, 1H), 5.6 (m, 2H), 7.3 (m, 5H), 8.2 (s, 2H)
HRMS calcd. For CygH19N302: m/z = 214.1550 [M+H]. Found: 214.1544

Example 9) _

A sample of the product from Example 9g (8g, 20.4 mmol) was dissolved in 6N
15  HCI (100 mL) and was refluxed for 3h. The solution was concentrated in vacuo to

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

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

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

successively with 0, 1.7, 3.3, 5, 6.6 and 8.3% HCI. The product started to elute at
20 5% HCI. The fractions were pooled, and concentrated in vacuo to give the title

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

Elemental analyses Calcd for CoH;7N30; with 2.1 HCl and 0.1 H;O: C, 38.94; H,
7.01; N, 15.14, C1, 26.82. Found: C, 38.68; H, 7.17; N, 14.74, Cl, 27.28

25 'HNMR (300 MHz, D,0, & ppm): 1.5 (s, 3H), 2.1 (s, 3H), 2.5 (dd, 1H), 2.6 (dd,
1H), 5.6 (m, 2H)
HRMS calcd. For CoHy7N30,: m/z = 200.1394 [M+H]. Found: 200.1371
[0]2s in HoO: +17.3 at 365

30



5 98. The conpound of claim 97 wherein: R is selected fromthe group
consi sting of hydrogen, halo, and Cl1-CS al kyl, said Cl1-CS al kyl optionally
substi tut‘gg&gyﬁlggl o or al koxy, said al koxy optionally subgiifdbesfy one or
nore hal o; I'S” sel ected fromthe group consisting of hydrogen, hal o and
Cl-CS al kyl, 10 said C1-C5 al kyl optionally substituted by hal o or al koxy,
sai d al koxy optionally substituted by on&3or nore halo; and R3 is Cl-CS
al kyl, said Cl1-CS al kyl optionally substituted by one or nore hal o or
al koxy. 15 99. The compound of claim98 wherein: RL is selected fromthe
group consi sthqg ie ﬂydr ogen, halo, and Cl1-C3 al kyl; Cl1-C5 al kyl optionally
substituted by halFo or al koxy, said al koxy optionally substituted by one or
© nore hal o; R2(1S34Brb-eeaiifel2imefhiyl-6533haupl-5-0%6i152, dogadibzeIEHYSI). hekal-0 and
C~-CS al kyl; 20 and R3 is Cil- al kyl, said Ci-C5 al kyl optionally
substituted b¢neiapeiddrydapeddeside00. The conpound of claim 98 wherein: Rl is
" selected fromthe group consistipg of hydrogen, halo, and Cl-C3 al kyl; 25
Rz is selected fromthe group cqgnsisti ripNof,Maydr ogen, hal o and Cl-C3 al kyl ;
and R3 is C1-C3 al kyl opti onalmg\ﬁdbsﬁ"t\u—t’é@@m f1 Ui ne. 101. The compound
of claim98 wherein: 30 Rl is ected fromthe group consisting of
hydrogen, halo, and C--C3 al kyl; “p WO 021 22559 PCT/ US01/28733 92 R2 is
selected fgomthe group consisting of hydrogen, halo and Cl-C3 al kyl; and
R3 1S C1-CS al kyl, said d-CS al kyl optionally substituted by one or nore
fluorine or alsk@xiple k@l mﬁ%mg[grﬁx, I issoRedli el ect ed
fromthe group consigfttiiiggmtg‘ﬁbﬁ@%?omggﬁfmﬁgf&gsgnld Cl1- aiﬁkg?s;o R §|3§
sel ected fromHdd5¢miypnd vas refluxad fafdhhylthesghwion et congedir@ied Gavadikyd ; and

t R3 i d -C3. al | ..103.. Th d .of i in. RL i
o agen: o Eueuly woinbadid ser rnBtisd Sy R W B iafions) o and
C1-C3 al kyh: Sfurangh it ke W Was v TP ROARUDIIDACEHMALS

wherein: Rl is hydrogen; 20 Rz is selected fromthe group consisting o
hydr ogen and B80 oL afiid,0RB bringlo-pEE6.aTky tomp@md Wisexpplerhinuwaterpfollomaidioy104

N T T R E T RN L
105 wherein: Byl §HRHHR8ERarted to elute at 5% HCL. The fractions were pooled, and
concentrated in vacuo to give the title product as the di-HCl salt (264 mg, 88%).
15
Elemental analyses Calcd for C;gH;sN3O4 with 1.1 HCI and 0.5 H>O: C, 41.37; H,
5.94; N, 14.47, Cl, 13.43. Found: C,41.41;H, 6.14; N, 14.88, Cl, 13.14
'H NMR (300 MHz, D0, § ppm): 1.4 (s, 3H), 2.1 (s, 3H), 2.5 (ddd, 2H), 4.1 (d,
2H), 5.5-5.6 (m, 2H)
20  HRMS calcd. For C;gH10N305: m/z = 214.1550 [M+H]. Found: 214.1544

Example 11
(25, SE)-2-amnio-6{[(1Z-N-hydroxyl)ethanimidoylJamino}-2-methyl hex-4-
enoic acid
25
JOH
N HoN, Me



30 R2 is selected fromthe group consisting of hydrogen and fluorine; and
WO 02/ 225a9 PCT/ USOL/ 28733 93 R3 is nethyl. 107. The conmpound of claim 106
wher ei n: & obsasRydrogen; 5 Rz is hydrogen; and R3 is met hpbyubfs7dne
conmpound of claim 106 wherein: RL is hydrogen; to RZis fluorine; and R3 is
met hyl . 109. The conpound of claim98 wherein: R~ is halo; 15 RZ is

sel ected fromthe group consisting of hyddogen, halo and Cl1-C3 al kyl; and
R3 is C1-C3 al kyl. 110. The compound of claim 109 Wierein: 20 R is halo;
RZ is hal o; and R3 is C1-C3 alkyl. 111. The conpound of claim 110 wherein:

25 R isfluorl é%ﬁﬁ d of

claim 109 V\herel n: tk?pf‘ddﬂ %@?Pr%%l% %T?'Zz@éjgmlg §g§§3’%%f§ﬂ’é@

is selected ffreerbﬁm)gfpplgmagcwma%mg SOWMQO@gbfonﬁraddalmﬁg“aihks%Hcand R3

is methyl. 113. The conpound of claim 112 wherein: is fluori ne RZ is

hydr ogen; andTheehugntﬁ%@er@ncenmw nrwécwwéwe&tﬂuﬂw W@@Smwr@ No R is

Wherei n: 15 RVPET QAR o 3R i, 4 BallE} i 4 kot i) ARG R oRiigR T °°
conmpound 05 CtaicenPedvad dik fitle peoddct pre mﬁﬂht’@&'fmn%ld Hzm(omsg) and R3 is
e

met hyl . 117. The conpound of claim 97 rein: 25 Rl is selected fromthe
group consisting of hydrogen, halo and Cl1-C5 al kyl, said Cl-CS al kyl

op L or Y S BRSBTS s
s Mt hyl OBt LBAaT Y ot Lol o0 By el P ooy o nal o,
"H NMR (400 MHz, D,0, § ppm): 1.3 (s, 3H), 1.8 (s, 3H), 2.4 (m, 2H), 3.7 (d, 2H),
10 5.4 (m, 1H), 5.6 (m, 1H)

HRMS calcd. For CoH17N103: m/z = 216.1343 [M+H]. Found: 216.1354

Novel Intermediates

Novel intermediates useful in making compounds of the present

15  invention include:

20 methyl 2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)propanoate

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

O

0

v
3

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



WO 02/ 2259 PCT/US01/ 28733 95 118. The conpound of claim 117 wherein: Rl IS
sel ected fromthe group consisting of hydrogen and fluorine; R2 is C~-

al kyl su by one or nore halo; and 5 R3 is nethyl.
corrpoundb?ﬁ/yﬁtéllligﬁ% 118 wherein: Rl is hydrogen; RZ is CI—IZF;PCéf?l'%O OJ’@S

met hyl . 120. The conpound of claim 117 wherein: R is CH2F;, RZ is hydrogen;
and 15 R3 is nmethyl. 121. The conpound oféXxl ai m 117 wherein: R is
hydrogen; R2 is hydrogen; and 20 R3 is CHzF' . 122. The conpound of claim
117 wherein: R is hydrogen; R2 is rnethoxynethyl; and 25 R3 is nethyl.
123. The conpound of claim 117 wherein: R is nmethoxynethyl; R2 is

hydr ogen; and 30 R3 is nethyl. V\D 0232259 PCTI USC1J28733 9G 124. The
" conpound of claim 117 wherein: R hyflrogen; R2 is hydrogen; and 5 R3 is
net hoxynet hyl . 125. A conpound of @ e ™2H HBC N H., N /R3 NH 10 IV
o]

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

COgMe

S0 )

10
(4E)-2,6-diamino-2-methylhex-4-enoic acid, dihydrochloride
H3C. NHo
HzN/\MCOgH -2HCI;
15

2-{(3E)-5-[(25,4R)-3-benzoyl-2-tert-butyl-4-methyl-5-0x0-1,3-0xazolidin-4-
yl]pent-3-enyl }-1H-isoindole-1,3(2H)-dione

20 5

?

(2R 4E)-2,7-diamino-2-methylhept-4-enoic acid, dihydrochloride
25
HsC,, ,NHa

/\/\/< - 2HCl
HoN COLH :



or a pharmaceutically acceptable salt thereof, wherein: R3 is Cl1-C5 al kyl,
said G -C5 alkyl optionally substituted by hal o or al koxy, said al koxy
optional yogypskst uted by one or nore halo. 15 126. The cpgpRYpthsgds cl ai m
125 wherein: R3 1s Cl1-C5 al kyl substituted by one or nore halo. 127. The
conpound of claim 126 wherein: 20 R3 is Cl1-C5 al kyl substituted by one or
nore fluorine. 128. The conpound of cl ai 6126 wherein: R3 is nethyl
substituted by one or. nore halo. 25 129. The conpound of claim 128 wherein:
R3 is nethyl substituted by one or nore fluorine. WO 02/ 22559
PCT/ USOL/ 28733 97 130. The conpound of claim 128 wherein: R3 is CHZF. 131.
The conmpound recited in claim126 wherein: 5 R3 is Cl-CS al kyl substituted

by al koxy. 132. The_conpaound of claim 131 erein, R3.is methoxy nethyl. 10
s o comag B O S PP DI BB R o PR By The
compound of cWHpentBenyhhéHeiseindgle- 1L 2HR-dippe. 135. A conpound of Formula V
RR RR R NH2 HH3C N CO2H NH 20 V or a pharmaceutically acceptable salt
thereof, wherein: R is selected from@he group consisting of hydrogen,
hal o, and Cl1-C5 al kyl, said C~- CSzat | option@kuy substituted by halo or

al koxy, said al koxy optionally sulst}h ed Yy ong or nore halo; 25 RZ is
sel ected fromthe group consisting of } hal o, and C1-CS al kyl, said
Cl-C5 al kyl optionally substituted by T ' Ykoxy, said al koxy
optionally substituted by one or nore hal o; andi~. WO 02/229 PCT/ US01/ 28733
98 R3 is C~-CS al kyl, said Cl1-CS al kyl optionally substituted by halo or

al koxy, said al koxy optionally substituted by one or nore halo. 136. The
conmpound of claim 135 wherein the conpound is the Z isomer.

10 (28, 4E)-2,7-diamino-2-methylhept-4-enoic acid, dihydrochloride

HaC\ NH
PGP -2 HCl
HeN COzH .

*

15

methyl 2-amino-6-[(tert-butoxycarbonyl)amino]-2-methylhex-4-ynoate compound

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

Ph._Ph
4
BOCNH\¢/égg;;><COgMe;

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

25
. N2 e
HzN\,/‘fi;;><002Me B

30

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



137. The conpound of claim 136 wherein: R is selected fromthe group

consi sting of hydrogen, halo, and Cl1-CS al kyl, said Cl1-C5 al kyl optionally
substit utge By,48l o or al koxy, said al koxy optlonally SUb%%ﬁ&%%ﬁ%n?Y one or
nore hal o; 10 R2 is selected fromthe group consisting of hydrogen,

and C--C5 al kyl, said C1-C5 alkyl optionally substituted by halo or alkoxy,
sai d al koxy optionally substituted by on&7or nore halo; and R3 is C~-CS

al kyl, said Cl1-CS al kyl optionally substituted by hal o or al koxy. 15 138.
The conpound of claim 137 wherein: R is selected fromthe group consisting

of hydrogen, halo, and O -C3 aIkyI ﬁﬁ%yl optionally substituted by
hal o or al koxy, said al koxy optiygQ 0,,? tut-éldClby one or nore halo; RZ
is selected fromthe group consi stl ng (fr ogen, hal o and C--CS al kyl; 20

and R3 is Cl1-CS al kyl, said Cl-C5 al kyl optlonally substituted by hal o or

al koxy 139. The conpound of claim 137 wherein: Rl is selected fromthe

" group consisting of hydrogen, halo, and C1-C3 alkyl; 25 R2 is selected from
the group consisting of hydrogen, halo and C1-C3 al kyl; and R3 is Cl-C3

al kyl opt i onaPptasguissaltofiB edethyl- ¥.2 dexiadiezol H4H)-Fie conpound of cl aim 136
wherein: 3® R is selected fromthe group consisting of hydrogen, halo, and
Cl- C3 al kyl ; WO 02/ 22559 PCT/ USOL/ 28733 99 R2 is selected fromthe group
consi sting of hydrogen, halo and C--C3 allyl; and R3 is Cl1-CS al kyl) said
Cl-CS al kyl optionally substituted by f¢ﬂ6rine or al koxy. 5 141. The
compound of claim 137 wherein: R is s#iedtied fromthe group consisting of
hydr ogen, halo, and d-C3 alkyl; R2 is selected fromthe group consisting
of hydrogen, halo and Cl-C3 al kyl; and™% R3;is Cl1-C3 al kyl. 142. The
conpound of claim 137 wherein: Rl is hydrogen; RZ is selected fromthe
group consi sting of hydrogen, halo and C1-C3 al kyl; 15 and

10
4-[(2E)-4-bromobut-2-enyl]-3-methyl-1,2,4-oxadiazol-5(4H)-one
0
o~
N NS N\/\/\ Br
HaC ;
15
methyl N-(2,6-dichlorobenzylidene)alaninate
HzC.__COsMe
\I/
N
’d
Cl \é/Cl
20
methyl (4E)-2-amino-2-methyl-6-(3-methyl-5-oxo-1,2,4-oxadiazol-4(5H)-yl)hex-4-
enoate
25

_.( HsC. NHp
N\\rN/\/\XCO2Me



R3 is Cl1-C3 al kyl. 143. The conpound of claim 142 wherein: Rl is hydrogen;
20 R2 is selected fromthe group consisting of hydrogen and halo; and R3 is
Cl- G al kyp-g2ask9 The conpound of claim 143 wherein: Rl '?C@M@BH&@&} 25 RZ
is selected fromthe group consisting of hydrogen and fluorine; and R3 is
C~-C3 al kyl. 145. The conpound of claim 144 wherein: R is hydrogen; 30 RZ
is selected fromthe group consisting of 88ydrogen and fluorine; and WO
02/ 22559 PCT/ US01/ 28733 100 R3 is nethyl. 146. The conpound of claim 145
wherein: R is hydrogen; 5 R2 is hydrogen; and R3 is nmethyl. 147. The
compound of cl aim 145 wherein: R is hydrogen; to R2 is fluorine; and R3 is
nmet hyl . 148. The conpound of claim 137 wherein: RL is halo; 15 R2 is

- selected fromthe group consisting of hydrogen, halo and Cl-C3 al kyl; and
R3 is Cl1-C3 al kyl. 149. The conpound of claim|148 wherein: 20 R is halo;
R2 is halo; and R315 Cl1-C3 al kyl. 150. The conpound of claim 149 wherein:
25 Rl is fluorine; R2is fluorine; and R3 is nethyl. |151. The conpound of
claim 148 wherein: 30 R is fluorine; WO 02/ 22559 PCT/ US01/ 28733 101 R2
is selected fromthe group consisting of hydrogen and C~--C3 al kyl; and R3

oo 4 AR GRSt ok AL AR MBS 3 L R

is methyl; RZmethynHxRUEDA-Hadialksl-4(SHYE AN -4-enoate

O_( H3C NHa COzH
NYN COzMe
and

10
methyl (S, E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoate,
dihydrochloride
15
NH /\/\>{NH2
N Z CO.Me - 2HC!

Biological Data

Some or all of the following assays are used to demonstrate the nitric oxide
20  synthase inhibitory activity of the invention’s compounds as well as demonstrate the

useful pharmacological properties.

Citrulline Assay for Nitric Oxide Synthase

Nitric oxide synthase (NOS) activity can be measured by monitoring the
25  conversion of L-[2,3—3H]—arginine to L-[2,3—3H]—citrulline (Bredt and Snyder, Proc.
Natl. Acad. Sci. U.S.A., 87, 682-685, 1990 and Moore et al, J. Med. Chem., 39,
669-672, 1996). Human inducible NOS (hiNOS), human endothelial constitutive




154. The conpound of claim 137 wherein: 15 Rl is hydrogen; Rz is nethyl;
and R3 is nethyl. 155. The conpound of claim 137 wherein: 20 R is nethyl;
RZ is metyWwylop23¢l R3 is nmethyl. 156. The conpound of cl ai pria@ovkessei n: 25
Rl is selected fromthe group consisting of hydrogen, halo and Cl1-CS al kyl,
said C1-CS al kyl optionally substituted by al koxy or one or nore fluorine;
RZ is selected fromthe group consisting @ hydrogen, halo and Cl-C~ al kyl,
said Cl1-CS al kyl optionally substituted by al koxy or one or nore fluorine;
and 30 R3 is Cl1-CS al kyl optionally substituted by al koxy or one or nore
hal o. WO 024z5s o] [ 6
wherein: R iS5 seﬁ%@ﬁﬁl) #?@‘nﬁ‘f‘%ﬁ%?éﬁ% Cé%%‘st?tﬂ%iel\r]]ggo y r)g‘{greefgflcglncg6 1‘?elﬁuori ne;

" RZ is C--C3 alffoyh RBUWbsitidcteddebnh iumae tisdue MThe cDal O fordmehad iltBicitge Netshyl . 158.
The conmpound of cl aim 157 wherein: R is hydro%en; R2 is CHZF; and 10 R3 is
met hyl . | 59. {H&NQDipisalateddron adi RN Adibryreads Trom RNA exppactedfpom g calpar ogen;

' d 15 R3 i t hyl.. 160, ..The . nd of...cl ai in: '
ﬁ;dr ogen; :‘é irsrgmﬂgééfod’ég R ?n%{ﬁgv@guq%gﬁ?‘ée Ofl ) %&%}ﬁﬁhfgf%ﬁ%oﬁ%ﬁt@fa& ai m 159
wherein: R} | SohiitPRNOS RfecND SRS RelrdEirom!a ) AMNAAbrEg haleTRIMRNA 162. The

conpound of claim 156 wherein: . R is nethoxynethyl; i s hydrogen; and
30 R3 is net hgktractedfpoupessentiliny vsoigndetheBal vols (Y VE end forf

cl 2l m 186 uhet el rirondt AN S o B985 Rea B3 22 BN ibrary
made from RNA extracted from human cerebellum obtained from a cadaver. The
recombinant enzymes are expressed in Sf9 insect cells using a baculovirus vector

10  (Rodi et al, in The Biology of Nitric Oxide, Pt. 4: Enzymology, Biochemistry and

Immunology; Moncada, S., Feelisch, M., Busse, R., Higgs, E., Eds.; Portland Press
Ltd.: London, 1995; pp 447-450). Enzyme activity is isolated from soluble cell
extracts and partially purified by DEAE-Sepharose chromatography. To measure
NOS activity, 10 uL of enzyme is added to 40 L of 50 mM Tris (pH 7.6) in the

15  presence or absence of test compounds and the reaction initiated by the addition of
50 pL of a reaction mixture containing SOmM Tris (pH 7.6), 2.0 mg/mL bovine
serum albumin, 2.0 mM DTT, 4.0 mM CaClyp, 20 uM FAD, 100 uM
tetrahydrobiopterin, 0.4 mM NADPH and 60 pM L-arginine containing 0.9 uCi of
L—[2,3-3H]-arginine. The final concentration of L-arginine in the assay is 30 u M.

20  For hecNOS or hncNOS, calmodulin is included at a final concentration of 40-100
nM. Following incubation at 37°C for 15 minutes, the reaction is terminated by
addition of 400 pL of a suspension (1 part resin, 3 parts buffer) of Dowex 50W X-8
cation exchange resin (sodium form) in a stop buffer containing 10 mM EGTA, 100
mM HEPES, pH 5.5 and 1 mM L-citrulline. After mixing the resin is allowed to

25 settle and L-[2,3->H]-Citrulline formation is determined by counting aliquots of the
supernatant with a liquid scintillation counter. ICsp values can be determined by
testing each compound at several concentrations. Results are reported in Table I as
the IC,, values of compounds for hiNOS, hecNOS and hncNOS.

TABLE I
30



" substituted &

164. The conpound of claim 135 wherein the conpound is the E isomer.

The conpound of claim 164 wherein: 1o R

consi sti RYoQ@h/23xgelr ogen,
substituted by hal o or al koxy,

Cl- G5 al kyl,

hal o,

and d -CS al kyl,

is selected fromthe group

sai d al koxy 15 optionally substituted by one or nor

al kyl, said d-CS al kyl

165.

sai d Cl- C5palrkish1/e984 onal |y
sai d al koxy optionally substituted by one or

nore halo; RZ is selected fromthe group consisting of hydrogen,
said Cl1-CS al kyl

hal o and
optional |y Mubstituted by hal o or al koxy,

e halo; and R3 is Cl1-CS

optionally substituted by one or nore halo or
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nd
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5 RZ

pL Tomatt Yy

substTtuted by oot

or al koxy. to |169. The conpound of claim 165 wherein: R is selected fr

the group consisting of hydrogen, halo, and C-C3 al kyl;

fromthe grou
Cl- C3 al kyl .

is selected f
and 20 R3 is

hydrogen; RZ kgdci6lif ‘(LFS*) tt)rlﬂdHcE Tﬁst&ﬁﬁ%pfé@ﬁéh %? inadcitle rﬂﬂﬁr&ﬁlﬁﬁyﬁﬁﬁsé‘g 0;

and 25 R3 is

C1-C3 al kyl.

consi sting of hydrogen, halo and Cl-C3 al kyI and R3 is
EIE ViveoAssaipe corrpound of cl ai m 165 wherein: i s hydrogen;

1" o Rt 08 1588 A Sinfiet

e conpou

dro

g gt

nd of cl ai

hal aI kyl;

i ?g b’qmﬁe‘%/}(ﬁ R is
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hydr ogen; R msuhmlgenmwcddﬂw’revaml plasupnitnwrsiisate keyelsf Goyajroog dmarand

fluorine; and a rmmsterie orajl]y%35 ?hoﬁis'prior\t[g]lagg a

259 PCT/ US {28733 | s
ministrafion and p

asma

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

RZ is sel ected

i ne
om

RZ

S

10  inhibitors decreases the rise in plasma nitrite/nitrate levels, a reliable indicator of
the production of nitric oxide induced by endotoxin. ED5( values (mg/kg) for
inhibition of the LPS-induced increase in plasma nitrite/nitrate levels are shown in
Table II.

15

TABLE I1
EDsg’s for Examples determined in endotoxin-treated rats
All compounds administered orally unless otherwise noted.
Example No. EDso (mg/kg)
Example 1 <3
Example 6 0.2
20  Raw Cell Nitrite Assay




173. The conpound of claim 172 wherein: Rl is hydrogen; RZ is selected from
the group consisting of hydrogen and fluorine; and 5 R3 is nethyl. 174. The

conpound Wh oshadsgn 172 wherein: R is hydrogen; R2 is hydr@g@msogfgjg,_;lo R3 is
met hyl . 175. The conpound of claim 173 wherein: R is hydrogen; R is

fluorine; and 15 R3 is nmethyl. 20 and 176. The conpound of claim 165
wherein: RL is halo; R2 is selected fromilhe group consisting of hydrogen,
hal o and C1-C3 alkyl; R3 is C-C3 alkyl. 177. The conmpound of claim 176
wherein: R is halo; 25 Rz is halo; and R3 is C~-C3 al kyl. 178. The

conmpound of claim | | e ' nd
557 59555 PeT Uson) SeoW el o od lta%‘/jlqsui%e" %gﬁg@%ﬁ%«%&ﬂ 176
wherein: R i pldid ngnrtef,errﬁglRZWls) is elequrteeded 6fARS todnduce YOS 0 Asiost 6frig6 of

hydr ogen and C1-C3 al ké and is methyl. 180. The corrpound of .claiml79
_wherein: RL i vells e baleft %repzfzd.agd PRFHS w@@mbﬁrfer fubtractiopeliionspeedic  The

conpound of cl r S
met hyl . 182. ‘Pﬁ&%onpoungrﬁ% ﬁbé%@%ﬁélgi%& gﬁll.aﬁdﬂ%gfeggglﬁshegwr@i S
net hyl ; ang R&lthsmtmmgersu&@esmemp kv iglh 2 9%%111@&16536\1\*@1&%]13 a® S

methyl; 25 R is nmethyl; and R3 is rreth 184 e conpound of claiml 64
wherein: Rl |§h@eﬂ@c@d@m wwwmh@a@domﬂu g@nbﬁtbuﬁg @ntmagbg@gmm%(% and

%r eCSf ?Lg?’! n 63?\’[f-€7l 1nhC01to1s £t llﬁy IT %géa?'%g‘n Lé/ inttiate ll)); Vl{l%r%%ng he llétg)fg 398 cone or

in a water bath for 1h. Production of nitrite by intracellular iNOS will be linear
with time. To terminate the cellular assay, the plate of cells can be placed on ice

10  and the nitrite-containing buffer removed and analyzed for nitrite using a previously
published fluorescent determination for nitrite (T. P. Misko et al, Analytical
Biocl;enlistgy, 214, 11-16, 1993).

Human cartilage explant assay

15  Bone pieces are rinsed twice with Dulbecco’s Phosphate Buffered Saline
(GibcoBRL) and once with Dulbecco’s Modified Eagles Medium (GibcoBRL) and
placed into a petri dish with phenol red free Minimum Essential Medium (MEM)
(GibcoBRL). Cartilage was cut into small explants of approximately 15-45 mg in
weight and one or two explants per well are placed into either 96 or 48 well culture

20  plates with 200-500 uL of culture media per well. The culture media was either a
custom modification of Minimum Essential Medium(Eagle) with Earle’s salts
(GibcoBRL) prepared without L-Arginine, without L.-Glutamine and without phenol
red or a custom modification of serumless Neuman and Tytell (GibcoBRL)
medium prepared without L-arginine, without insulin, without ascorbic acid,

25  without L-glutamine and without phenol red. Both are supplemented before use
with 100 uM L-Arginine (Sigma), 2 mM L-glutamine, 1X HL-1 supplement
(BioWhittaker), 50 mg/ml ascorbic acid (Sigma) and 150 pg/ml recombinant
human IL-1p (RD Systems) to induce nitric oxide synthase. Compounds are then
added in 10 pL aliquots and the explants incubated at 37° C with 5% CO, for 18-

30 24 hours.



WD 02/ 22559 PCT/ USU1/ 28733 1U7 R2 is selected fromthe group consisting of
hydr ogen, halo and C~-CS al kyl, said d-CS al kyl optionally substituted by
al koxy orweng,9dsemore fluorine; and R3 is nethyl optional lperridashd-sit ed by
one or nore al koxy or halo. 5 10 15 20 25 185. The conpound of claim 184
wherein: R is selected fromthe group consisting of hydrogen and fl uorine;
R2 is C-C3 alkyl substituted by one or m@re halo; and R3 is nethyl. 186.
The conpound of claim 185 wherein: R is hydrogen RZ is CHEF, and R3 is
met hyl . 187. The conpound of claim 185 wherein: is CH2F; Rz is hydrogen;
and R3 is net rogen
RZ is hydrogeﬁ% day b3 u?aﬂ(}l%{z?ge M%l&%eh?ggr}p%%dm{ ?F%Pr%%lné% vﬁ?el n:

i s hydrogen; %tmsnmmbmnwr&rﬁthmhnandhd prdicompetiid and ﬁ@ubaté&)‘oﬁﬁridtﬁ@%-

PCT/ USOL/ 28733 108 190. The conpound, of cI aim 184 wherein:

met hoxynet hyl 24Rousss Wg@ﬁtm acanatyzed fopepifgte with alﬂliomln%'l%ﬁ%aﬁak%f

cl ai m 184 wheteinan plantMdR8er. 14 ob%). TWHLAGE0: o2 Wb hihalRDREY ™=t hY!

5 Unstimulated controls are cultured in media in the absence of recombinant human

IL-1P. ICsp values (Table III) are determined from plotting the percent inhibition of

nifrite production at six different concentrations of inhibitor.

TABLE 111
Example No. 1Cso [uM]
Example 1 0.5
Example 6 0.5
Example 5 1.8

10

Assay for Time Dependent Inhjbition

Compounds are evaluated for time dependent inhibition of human NOS isoforms
by preincubation of the compound with the enzyme at 37° C in the presence of the
15  citrulline enzyme assay components, minus L-arginine, for times ranging from 0-60
minutes. Aliquots (10 uL) are removed at 0, 10 ,21 and 60 minutes and
immediately added to a citrulline assay enzyme reaction mixture containing L-[2,3-
3H]-arginine and a final L-arginine concentration of 30 uM in a final volume of 100
pL. The reaction is allowed to proceed for 15 minutes at 37° C and terminated by
20  addition of a suspension of Dowex 50W X-8 cation exchange resin as 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-dependent
inhibition can be demonstrated as an increase in inhibition with increasing

25  preincubation time.



10 192. A conpound of Forrmula VI CO2H H3C N HZN R3 NH 15 VI or a

phar maceutically acceptable salt thereof, wherein: R3 15 Cl1-CS al kyl, said
c -Cs al i:qnal | y substituted by hal o or al koxy, sai
optionalhybggggF?tuted by one or noreshal o. 20 193. The cggggﬁﬁgﬁgfsclaim
192 Wherein: R3 is Cl1-C5 al kyl substituted by one or nore halo. 194. The
conpound of claim 193 wherein: R3 is Cl1-CS al kyl substituted by one or nore
fluorine. 25 195. The conpound of claim 193 wherein: R3 is nethyl
substituted by one or nore hal o. WO 02/ 22559 PCT/ USOL/ 28733 109 196. The
conpound of claim 195 wherein: R3 is nethyl substituted by one or nore
fluorine. 5 197. The conpound of claim 195 wherein: R3 is CH2F. to 198. The
conmpound r eci tWbhtiiiCtlimaedn 193 wherein: R3 is Cl1-CS al kyl substituted by

al koxy. 199. The conpound of claim 198 wherein: R3 is nmethoxy nethyl. 200.
The conpound of claim 193 wherein: 15 R3is C-CS al kyl. 201. The conpound
of claim199 wherein: R3 is nethyl. 20 202. A conpound useful as an
internedi ate selected fromthe group consisting of: 25 0 i N~-COpEt O CH3 O

S NO 5 1. A compound of Formula I:
R! R* R’ NH,
H
H;C N\}_—:JJJ\X
\H/ CO,H
NH

10  or a pharmaceutically acceptable salt thereof, wherein:

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;

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

said alkoxy optionally substituted by one or more halo.

20

2. The compound of claim 1 wherein the compound is the Z isomer.

3. The compound of claim 2 wherein:

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;



WO 02/ 22559 PCT/ USOL/ 28733 110 O WN O 10 15 20 O~ C CO2Me0 3 ~N N O O -

' _H3C~ NH2 H2N~~"CO2H ' 2HO /-H3C,,t NH2 2HC1 HZN ~~~C02H 25 WO

02/ 22559 Relhls@s/ 28733 111 to 15 20 25 O\ | ~M-O O BZ~N])@1~H§.’5@”2§\{I3§ H2N~CO
H-2 HCO z Ph~ Ph N BocNH ~H3C CO2Me 74 NH2 H2N ~H3C CO2Me - 2HCI ,. O NYN-
K+ H3C WD 02/ 22559 PCT/ US01/ 28733 112

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

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

4. The compound of claim 3 wherein:
R' is selected from the group consisting of hydrogen, halo, and C;-Cs alkyl,
R? is selected from the group consisting of hydrogen, halo and C;-Cs alkyl;
and
10 R? is C;-Cs alkyl, said C;-Cs alkyl optionally substituted by fluorine or
alkoxy.

5. The compound of claim 3 wherein:

R' is selected from the group consisting of hydrogen, halo, and C;-Cs alkyl;
15 C1-Cs alky! optionally substituted by halo or alkoxy, said alkoxy optionally

substituted by one or more halo;

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

and

IR3 is C;-Cs alkyl, said C;-Cs alkyl optionally substituted by halo or alkoxy.
20

6. The compound of claim 3 wherein:

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

R? is selected from the group consisting of hydrogen, halo and C,-Cs alkyl,

and

25 R? is C;-C; alkyl optionally substituted by fluorine.

7. The compound of claim 3 wherein:
R! is selected from the group consisting of hydrogen, halo, and C,-C3 alkyl;
R’ is selected from the group consisting of hydrogen, halo and C;-C; alkyl;

30 and



, . O ~\/O N-N~Br HsC H3CyCo2Me INCl / / C OO HJC NH2 N ~ ~*~~C02Me | O’
@H O OH3C ,NH2 w CO2H N ~ ~~~C02Me and IS NH NH2 ~H~~~~C02Me -2HCI 20 203.

A conpou as an internediate selected fromthe gr -3t i ng of:
2-[(2~- 4%?:‘%@%%& -2-enyl]-1Hisoi ndojse- 1, 3 (2H) - di one; 9&%‘%@??5?59

PCT/ US01128733 113 to 15 20

2-[ (2E) - 4-i odobut - 2-enyl ] - 1Hi soi ndol e- 1, 3( 2H) - di one; et hyl

(4E) - 2, 6- bi s(1, 3-di oxo-1, 3-di hydro- 2H i soi ndol - 2-yl ) - 2- met hyl hex- 4enoat €;
(4E) - 2, 6-di am no- 2- met hyl hex-4-enoi ¢ aci d, dihydrochl oride;

2-{(3E)-5-[(2S, 4R) »3- ben: -2-tert-butyl - 4- net hyl - 5- oxo- 1, 3- oxazol i di n- 4yl
] pent-3-enyl }-1H F{zé?ﬁbg%é!kﬁm 2H) - di one;

(2R, 4E) - 2, 7- di am no- 2- et hyl hept - 4- enoi ¢ aci d, di hydrochloride; 2-{

(3E)-5-[ (2R, 4S) - 3-benzoyl - 2-t ent - but yl - 4- net hyl - 5- oxo- 1, 3- oxazol i di n- 4yl ] pe
nt-3-enyl }-1H i soidndol elhe copppyndipfgiaim 3 wherein:

(2S,4E)-2, 7-di am ng?zlé csé{h%el hept - 4-enoi ¢ acid, dihydrochloride; nethyl

2-am no-6-[(tert-b oxgg P &nyl ) am no] - 2- net hyl hex- 4-ynoat e conpound with
(1- phenyl vinyl ) benzénesdidctdd frorﬁ&hé’l%‘ﬂouﬁ cOnsHtAF oF BrydroBBi, vl o e -G - WIRf1e

di hydrochl ori de; nethyl 2-am no-6-(ethani m doyl am no) - 2- net hyl hex- 4-ynoat e;
25 potassi um g8t of 3-nethyl -1, 2, 4- oxadi azol - 5(4H) - one;

4-[ (2E) - 4- br onobut -g-.epyl] - 3- met hyl - 1, 2, 4- oxadi azol - 5(4H) - one; net hyl
N- (2, 6- di chl or oben%@llf g’i‘ﬁ!é)aﬁiygﬁi nate; 30

0. The compound of claim 8 wherein:
10 R'is hydrogen;
R? is selected from the group consisting of hydrogen and halo; and

R? is C;-Cs alkyl.

10.  The compound of claim 9 wherein:
15 R' is hydrogen;
R? is selected from the group consisting of hydrogen and fluorine; and

R? is C;-C; alkyl.

11.  The compound of claim 10 wherein:
20 R! is hydrogen;
R? is selected from the group consisting of hydrogen and fluorine; and

R3 is methyl.

12. The compound of claim 11 wherein:
25 R'is hydrogen;

R? is hydrogen; and

R? is methyl.

13.  The compound of claim 11 wherein:

30 R' is hydrogen;



met hyl

(4E) - 2- am no- 2- net hyl - 6- ( 3- net hyl - 5- oxo- 1, 2, 4- oxadi azol - 4(5H) yl ) hex- 4- enoat
e; (29)- f henyl ) et hanoic acid, formc acid salt of E) - 235
am no- 2- %?ﬁg?y‘{gp [ (1-im noethyl)am noz'|6 4- hexenoat e; P HRH1 ey

(2S) - hydr oxy( phenyl ) et hanoi c acid salt of Methyl

(25, 4E) - 2- am no- 2net hyl - 6- ( 3- net hyl - 5- oxo- 1, 2, 4- oxadi azol - 4(5H) -yl)
hex- 4- enoate; and 40 Methyl (S,

E) - 2- am no- 2- net hyl - 6-[ (1-i m noet hyl ) am no] - 4- hexenoat e, di hydrochl ori de.
204. A conpound se 9§ﬂﬁo(ﬂrf Omd he group consisting of: 45

(E) - 2-am no- 2- net hy I m noet hyl ) anuno] - 4- hexenoi ¢ aci d; WO 02/ 22559
PCT/ US01/ 28733 11. R*{Smethyl.

E) - 2- anuno- 2- net hyl - 5-f | uor o- 6-[ (1-i mi noet hyl ) am no] - 4- hexenoi ¢ acid; (S,
E) - 2- am no- 2- net hyl - 4-fl uoro-6-[ (1-i m noet hyl ) am no] - 4- hexenoi c acid; (S,

E 2amn02rrethl 4 et hyl ) am no] - 4- hexenoi ¢ aC|d;
(?? E) - 2- am no- 2- )r/reflhq‘?l gb{nwﬁd;%f?c}l%&[%{v%%% no}/ )4 hexe]n0| c acid; (S,

E) - 2- am nos2- net hy|R-’65[|;ﬂa_;-l m noet hyl ) am no] - 4- hexenoi ¢ acid; 15
2-ami no- 2-met hyl - 6- [,(1-i m noet hyl ) am no] - 4- hexynoi ¢ aci d; 20

(~- 2- ani no- 2- net hy R2gs pelectedhirorodhtgioyp APIHFnG ok Bxdraees halei and 1< alkyl;
E) - 2- am no- 2- &hyl 6-[ (1-i m noet hyl ) am no] - 4- hexenoi ¢ aci d;

(2S, 4E) - 2- ami ABS 2 et hyl - 6- ( 3- met hyl - 5- oxo- 1, 2, 4- oxadi azol - 4(5H) -y )

hex-4-enoi c acid; % C;-C;alkyl.

4E) - 2- ammo- 6{[ (1Z- N hydr oxyI ) et hani m doyl ] am no} - 2- net hyl hex-425 enoi c
acid; (E)-2-am no 2-met hyl -6-[ (1-i m noet hyl ) am no] - 4- hexenoi ¢ aci d,
dlhydrochl ride; (

E) - 2- am nd82 net hyI 2 %FﬁB?‘Boﬁlq?fCl‘i“m Ko¥P¥AY ani no] - 4- hexenoi ¢ aci d,

di hydrochl ori de; 3R!(Shal

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

di hydrochl ori de; (3 1s halo; and

E~- 2- am no- 2- net hy 56:%! hﬂ?‘r 0- 6-[ (1-i nni noet hyl ) am no] - 4- hexenoi c aci d,
di hydr ochl ori de; "85 4lo- 2- et hyl - 6- [ (1-i m noet hyl ) ani no] - 4- hexenoi c
acid, 40 dihydrochlorlde (S,

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

di hydr ochlieri de; 160 0Zh2z5hipotidloflédiiid PBWHErelnt 5

2-am no- 2- net hyl - l{(l i m_noet hyl ) am no] - 4- hexynoi ¢ aci d, di hydrochl ori de;
(~- 2- ami no- 2- net hyl flretngsi noet hyl ) ami no] - 4- hexenoi ¢ aci d,

di hydrochloride;  p2icfluorine: and

R? is methyl.

20 17.  The compound of claim 14 wherein:
R! is fluorine;
R? is selected from the group consisting of hydrogen and C;-Cj alkyl; and
R? is methyl.

25 18. The compound of claim 17 wherein:
R!is fluorine;
R? is hydrogen; and
R? is methyl.

30 19.  The compound of claim 3 wherein:



(S, E)-2-am no-2-nethyl-6-[(1-imnoethyl)am no]-4-hexenoic acid,

di hydrochl oride; and to 3

(2S, 4E) - 2- am no- 2- net hyl - 6- ( 3- et hyl - 5- oxo-1, 2, 4- oxadipé:g(/)llls-oﬁ/ 857I§I) -yl)

hex- 4- enﬁzi/fﬁ@m d hydrochloride. 15,205. A pharnaceutical conposition
corrprl“éq g at | east one conpound selected fromthe group consisting of:
(E~-2-anuno- 2-net hyl - 6-[ (1-i m noet hyl ) am no] - 4- hexenoi ¢ acid; 20 (S,

E) - 2- am no- 2- net hyl - 5-f |l uor o- 6-[ (1-i m noet hyl ) am no] - 4- hexenoi ¢ acid; 25 30
(S, E)-2-am no-2-nethyl-4-fluoro-6-[(1-im noethyl)am noj]-4-hexenoi c aci d;
(S, E)-2-am no-2-nethyl-4,5-difluoro-6-[(1-imnoethyl)am no]-4-hexenoic
acid; (R BE)-2-gnygpgethyiet hyl -6-[ (1-i m noet hyl ) am no] - 4- hexenoi ¢ acid; (S,
E) - 2- am no- 2- net hyl - 6-[ (1-i m, noet hyl ) am no] - 4- hexenoi ¢ aci d;

2- ami no- 2- met hy|R%Gs h§droBF> 88t hyl ) ami no] - 4- hexynoi ¢ acid; 35

(~-2-anuno- 2- net hy| - 6-+§11-i m noet hyl ) am no] - 4- hexenoi ¢ acid; (S,

E) - 2- am no- 2- met?}yﬁ-”%e- 1-i m noet hyl ) am no] - 4- hexenoi ¢ aci d;

(2S, 4E) - 2- am no- 2- net hyl - 6- ( 3- et hyl - 5- oxo-1, 2, 4- oxadi azol -4(5H)-yl) 4o
hex- 4- enoi ¢ aci d; WO 02/ 2259 P HROLHB&EB3 116 (2S, SE)-2- amo- 6{

[ (1Z- N hxdr oxyl )Qt)hanmhb@@?’lpj"éﬂﬁ no} - 2- met hyl hex-4enoi ¢ acid;

(E) - 2-anmi' no- 2- net hyl - 6+ éénl m noet hyl ) am no] - 4- hexenoic acid, 5

di hydrochl ori de; R8§h =22 dm no- 2- met hyl - 5-fl uoro- 6-[ (

1-i m noet hyl ) am ”@ﬂ{sjﬁaﬁ%?mﬂ c acid, dihydrochloride; 10 (S,

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

di hydrochl ori de; #5igrSethyl.

E) - 2- am no- 2- net hyl -4, 5-di fl uoro-6-[ (1-i m noet hyl ) am no] - 4- hexenoi ¢ aci d,
di hydrochl oride; (R, E)-2-am no-2- rret,hyi - ?\éx[egnl'i m noet hyl ) am no] - 4- hexenoi c
aci d, dihydrochl or'lde; +* ,Compoundofclalm w :

E) - 2- am ni@- 2- net hﬂ =6-[(1-i m noet hyl)am no] - 4- hexenoi c acid, 20

di hydrochl ori de; 2gaginmeh®d; met hyl - 6-[ (1-i mi noet hyl ) ami no] - 4- hexynoi ¢ aci d,
di hydrochl oride; 25, (~-2- alm' ne- 2-met hyl -6-[ (1-i m noet hyl ) am no] - 4- hexenoi c
aci d, di hydrochl or Ry methyl; ab

E) - 2- am no- 2- net hy 3%3%&&1},1m noet hyl ) am no] - 4- hexenoi ¢ aci d,

di hydrochl ori de; a

(2S, 4E) - 2- ami no- 2- net hyl - 6- ( 3- et hyl - 5- oxo- 1, 2, 4- oxadi azol - 4(5H) -yl)

hex- 4-enoi ¢ aci d hydrochl ori de'ound of claim 2 wherein:

22.  The comp . .
’ R! is selected from the group consisting of hydrogen,
i e or
said C1-Cs alkyl optionally substituted by alkoxy or onh o .
- <tine of hydrogen, haio
i he group consisting O Y
R? is selected from o
id C-Cs alkyl optionally substituted by alkoxy or one or M
said C1-Cs

and C1-Cs alkyl,

more fluorine;

and
R? is methyl optionally

Ikoxy or halo.

; substituted by one ot more a

23. The compound of claim 22 wherein:

R! is selected from the
Cs alkyl substituted by one of

group consisting of hydrogen and fluornes;

more halo; and
25 R?is Cr-
R? is methyl.

24 The compound of claim 23 wherein:
R! is hydrogen;

& F; and
30 R*is CHz
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.5} xsnid_ZU] ca] ca] dﬁ‘]ma]lma]gem] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cha
] ca] ca] ca] ca] c*a] cal]ca] cha] c*a] ca] cal] ca! S5A\ N720<>M7FM) n
Up. ~ytoj e 1% ]ca]c ]1&@]08%;} :@flca] ca] ca] ca] ca] c”a] ca] ca] ca] c*a] ca] ca] cha] ¢
alcalcalcalcalcalc al ca] caUl ca]ca!.~l 2AKN #28C~p6JP
{vqgl gb] X]]]ca] ca] ca ca] caz}:ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] cay ca] ca] ca] caljcalca]jcalca! UX i o x {
P<I2L G X *"p"r "W " " #Y#X#)} #5$$
WX YRYe % 94 wr | gA7X] | 1B oaroane af plaim A psTedn] cal ca) caj ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] Ca]Igﬁl%J]h&”gllo g]ca] ca] ca] ca] ca] ca] ca! WOBRAR] &&&P' ' (H))) 5***+'
foi,r,t,,,.. /n/00(Iul m% Y] ]]1] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal]c
a] ca] ca] cajscal caj cai?cla]]m]]@@r}m]}@-ap]n@a] cal] ca] ca] ca] ca] ca] ca! 1272335S5nb0559:
u<s>
>#>2>98@AmBBSmMMEEzupkf a\W]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca! EFFFG*"&J
L~ANOOO
PPPRRHSSSTVTUWMAWKORY! Y[ Thedonyionnd of thirbe alhesdigal cal] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] c”a] cal] ca] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca]ca! S|*_: "}
aaaagddelf]ggh i,jyR] qumethoxymethyl,
nMMNogoo vql ca ca] cal ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca
caj ca]gca]ONgfga]qga]q Igb‘]éﬁﬁ’laoﬁ ‘g U] La] La] La] La] La] Lal ] qp]qqs{/sb]ses][ ssﬂ t v] V\N%N
yoyz{i {{{C ||| Hp| wrhg ik}l ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca! p$t WM a
zupkfa\W ] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]c

?’!Agg][)f/ﬁ!{ Sgrﬂggﬁqc]a] c%c]a]c;]j’]c‘l%a‘]cc Iio hé’?@é‘] nﬂ’%ﬁ]“&%‘]‘ca] ca] ca] cal] ca] cal] ca]ca] c

a] ca] ca] ca] ca] ca] captalwaideeh-cal cal ca] caj ca! Hx<1lj _.y)tOv{|w nhc”Y]]]] ca] ca]
ca] ca] ca] ca] ca]ca]ca] caJca a] cal] ca] ca] ca] ca] cay ca] ca] cal ca] ca] ca]ca]ca] ca
] ca] ca] ca] #a] ca] ca! KReDydmzedvagpdgb] X] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca]ca] ca] cagd ca] cal calU ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca! - 09<K9j Usx
. O\I} | w]r rth] X} 11 ]ca] ]ca]%a] @é]’?ﬁ%”&yﬂ%la’]ﬂ:a] (L:J]a] c!a] c!a] c!a] c!a] c!a] c!a] c!a] c!a] ca] ca] caj] cal
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca! @

3}t [#AVI X fiqt}xsnmhe”Y]]]]ca] ca]l cal cal] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]cal
. ca] ca] ca] ca] ca] ca] c3{.ca] thd cahpaindaf chjm d]wizdreiatiradgngreimilintbe Basomer X] | U] ca
] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] calca]cal (q

>-JG&e>QL mhc” c caj cajca]ca]ca]cal]ca]ca]ca
Ul ca] ca] ca ca] ca] cﬂa:}fcﬂa] cg?%%@fﬂg%gkﬁéﬁh?él aéffg]Zc E]97>] Jeal cal ca] cal cal

| wmhc”Y] ] U] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal

nFbx#4yUCGSVe @ xr ngb] X] ] ] ca] ca] caU] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! guld; M=%,

"Lfh{vqgl gb\ W] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]ca] ca]ca]ca
] ca] caV] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca! huw),rvi){E m



| wmhc”Ykfa\W]]]ca]ca]ca] ca]ca]cé&a]ca]ca]ca]ca]callca]ca]ca]ca]calca]ca]c

a] caDTl ] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca]ca /1 g KWZcr uG 1 cal
woth cal] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ~ ajcalc
grga]ecg]v]ca] c&g2 ca]a]ca] (L:J]a] c!a] c!a] c!a] c!a] cal G R\ =W & %]1%%]/9897159

\}xsnid_Z]]ca]ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]l ca] ca) calca]calc
al calca)lca]ca]ca]ca]lca]ca]lca]lca]calcalT,

Ynr {~P3$. XN{ vqgl gb] X] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca\/] cal ca
] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca! NQZ] | #6EPc iy

ca] calcal cal cal ca] TuTe e ar e RuE b RRraRuf s Rlsed Gl %@QL&E}%&# ii?Lii%]
$$% said C;-Cs alkyl o tlonally substituted by halo or alkoxy, said alkoxy
S&&H ' ($)}))){vagl gb\W]]ca a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

] ca] cay] ca] ca] cal] ©oajieng! aspbet}tufa]icba]ocapca]om]naia] caJcal)))))-***+o, -l ----

| c aU] c a])c a] ca] (C::/ a] /ci é? g %%%‘% %‘H‘g‘f g §]3 sé%l%] %@k@é}%ﬁ%@hA@lZé?&g% (2: g]sgg]

38308331 444509555, Qe ICIRAIABBLUBLBHILTFHAR Galiaonnd ambenl cal oa] cal
ca] cal ca] ca] ca] ca] ca] ca ca] cal ca] ca]cal cal] cg)?ca] ca] ca] ¢aV] ca] ca] ca] ca! R888
88888888B9r 9~ 9999997pﬁonallysﬁbsututed by one or more halo; and

; <h<<<<<#>zupke [ V] ]sca ] ca ca ca] cal ca] ca] ca] caU
] ca] ca] ca] ca]cal]c y ahg @3}% é}%‘%@} ;(’E@ W’P@mfﬁ
@ @ASAUAAABBBBC" Oy /EEzupkfa\ W] ] ca] ca] ca] cal calca]calcalcaJca]c
a) ca] ca] cal] ca] caj cai ca] c*aJca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca! EEF/
FFFGGGHdHgHpHSHH 1t 1 JJJJJIKKf KhKk KUKKKKKLLL| wr mhb] X] ]]] ca] caU] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] a] cal ca] ca] ca(]l ta] ca] ] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]c
a] cal LLLLIPLLLL: PP PPP mpound of Claim I Wherein:

caltal cal cal cal ca] Gal A CaTe AP el %f""ﬁﬁléaﬁ‘ g et G A BB o
YbYnYYYZeZZ[ M [ [ [ [ [(:FC) dlk§1\®ﬁbhmyﬁwﬁﬂhkhkb¢ﬁlm@]M@ﬁiaﬁ@hmaiﬁﬁﬂtmhnﬁl call c

a] ca] ca] ca] ca] ca] cal ca] m?éca] calcalcalcalcalca]calcalca]calca]jcaljca!D\]_]b
Jelh]v] """ a"a+a. aSHBBHURA B ORE PF HOBRARMHNN

b ajcalc
2l cal oa] ca] ta] ca do S8 A r P AL PEERRE RS RGP LR e L GRS
MAans nmmgeNNNNNNO and | ca] caV] cal
$ kf a\ ca] ca] ca] ca] ca] ca] ca] caV] ca
cal oa] cav] a] oa] o4} C@iicé%@] 55 G o AR LS ion B BORBRBPHRES ks 0s
sst Uttt Duuuvgvvvzupkfa\l\W]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca
] ca] ca] ca] ca] ca] caVg3ca] CElecahgohadvf clainta] eakral:cal ca]I VVW, W]] MW\’],WWWX](X#](
f b calca]ca]calc*alcalcal] calca]ca] ca] ca
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{{{{ | 20 R?is selected from the group consisting of hydrogen, halo and C;-C; alkyl;

and

R?is C;-C3 alkyl optionally substituted by fluorine.

34.  The compound of claim 31 wherein:

25 R is selected from the group consisting of hydrogen, halo, and C;-C3 alkyl;
R? is selected from the group consisting of hydrogen, halo and C,-Cs alkyl;
and
R’ is C;-Cs alkyl, said C;-Cs alkyl optionally substituted by fluorine or

alkoxy.

30

35.  The compound of claim 31 wherein:
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44.  The compound of claim 39 wherein:

R’ is fluorine;
20 R? is fluorine; and

R? is methyl.

45.  The compound of claim 42 wherein:
R} is fluorine;

25 R? is selected from the group consisting of hydrogen and C;-Cj alkyl; and
R? is methyl.

46.  The compound of claim 45 wherein:
R! is fluorine;

30 R%is hydrogen; and
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10@ 10@ 10@9 10%@#?() - dthecompopreofclaim 31 wherein:
R'is methyl;
15 R%is methyl; and
R’ is methyl.

50.  The compound of claim 30 wherein:
R' is selected from the group consisting of hydrogen, halo and C;-Cs alkyl,
20 said C4-Cs alkyl optionally substituted by alkoxy or one or more fluorine;
R? is selected from the group consisting of hydrogen, halo and C;-Cs alkyl,
said Ci-Cs alkyl optionally substituted by alkoxy or one or more fluorine;
and
R%is methyl optionally substituted by alkoxy or one or more halo.
25
51.  The compound of claim 50 wherein:
R' is selected from the group consisting of hydrogen and fluorine;
R? is C;-C; alkyl substituted by one or more halo; and
R? is methyl.
30
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3. The compound of claim 50 wherein:

R!is CH,F;
R? is hydrogen; and
R? is methyl.

54.  The compound of claim 50 wherein:

R' is hydrogen;
R?is hydrogen; and
R’ is CH,F.

55.  The compound of claim 50 wherein:

R! is hydrogen;
R?is methoxymethyl; and
R? is methyl.

56.  The compound of claim 50 wherein:

R! is methoxymethyl;
R%is hydrogen; and
R? is methyl.

57.  The compound of claim 50 wherein:

R! is hydrogen;
R? is hydrogen; and
R® is methoxymethyl.
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or a pharmaceutically acceptable salt thereof, wherein:
R’ is Ci-Cs alkyl, said C;-Cs alkyl optionally substituted by halo or alkoxy,

said alkoxy optionally substituted by one or more halo.

10 59.  The compound of claim 58 wherein:

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

60.  The compound of claim 59 wherein:

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

15
61.  The compound of claim 59 wherein:
R is methyl substituted by one or more halo.
62.  The compound of claim 61 wherein:
20 R’ is methyl substituted by one or more fluorine.
63.  The compound of claim 61 wherein:
R*is CH,F.
25 64.  The compound recited in claim 59 wherein:

R is C;-Cs alkyl substituted by alkoxy.
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10 5 R%is c1-05 alkyl.

67.  The compound of claim 65 wherein:

R? is methyl.
10 68. A compound of Formula ITI
R R® R} NH,
H,C N\}__—.J—\J\)'\
T CO,H
NH
15 1]

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;

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; 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.

25

69.  The compound of claim 68 wherein the compound is the Z isomer.



10-u!, 3

10% 1 & ()- 10%@& ()-3&SZ10%&&' ()- 10%& ()-!,3L!10% | & ()-Lt 10%& () - 5xCdEb
C 10 10-uy \02&950.4@" ()- 9*Z10%@& ()-3( 10%@& () - PCT/US01/28733

oL' Z10v@&' ?) - YU 0% () - 3&H#Z10%&' ()ggNdELC 10 10-u!, s610%& () -

9410%@&' ()- 210%@& ()- 331 !10%& ()- S/ 10%&& ()- 9-10%a& ()-]bC 10 10-u!
"L10%&&' ()-10%&&' ()-L10%& ()- 10@10@ 10@L910%@&' ()- 97Z10%&&' ()- @ : dEbC
10 10-u! Lf10%&&' () - 3&MLO%&&' () - L10%@& ()-310%a&& ()-L

109’ ()-39mlo%@®’ ()-:3}tdEbC 10 10-u! L 10%@& () - &mLO%@& () - F10%&&' () -

&MLOYEE () - LLOYGE G)- 3&RI0UGE. () - -
10- u! & 1(()%/@; () - 3( @Owéﬂ’?)é%é‘l“&%@ﬁ%@%‘ﬁ}@' ()-&Y" 10%@& ()-F
- 109 () - #V! XdEbC RO id Q1ackeRHQ e grbup-2d:fi%@Ho OF h ogen, halo, and C;-Cs alkyl,

31s!10%@& ()-LS/t10%@& ()- & 10%@& ()-L, 10%a& ()-3"cdefqtbC 10
10- u! 1090°& () - s1095F&dQ1-Cslad@! pptgpnally substituted by halo or alkoxy, said alkoxy

LOBLOL0NEs ) IEI hiRI640,50 1) Lo 01

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

10
71.  The compound of claim 69 wherein:
R! is selected from the group consisting of hydrogen, halo, and C;-C5 alkyl;
Ci-Cs alkyl optionally substituted by halo or alkoxy, said alkoxy optionally
substituted by one or more halo;

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

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

72.  The compound of claim 69 wherein:

20 R! is selected from the group consisting of hydrogen, halo, and C;-Cs alkyl;
R? is selected from the group consisting of hydrogen, halo and C;-Cj; alkyl;
and

R®is C;-Cs alkyl optionally substituted by fluorine.

25 73.  The compound of claim 70 wherein:
R' is selected from the group consisting of hydrogen, halo, and C;-Cs alkyl;
R? is selected from the group consisting of hydrogen, halo and C;-Cs alkyl;
and
R? s C;-Cs alkyl, said C,-Cs alkyl optionally substituted by fluorine or

30 alkoxy.



10 10-u! F 10%& () - 100/(1'&' ()- 9310%& ()- S1090& ()- S109& () -
1099°&' () -6nbdEDC 10 10-u!s's10%& ()- F& 1099& () -
9%$10% &' (Wo92A948 & ()-49 1 109%9& () -sl 1099& () -4>dEbC 10 1%¢}@@ﬂ/9§@'§4 ) -
L9010%& ()-Fl. 1099& ()- L, 10%& () -g+1099& ()-4L)10%& ()-NMbC 1
10- u! 1098 () - 109 () - 10T 10T 10TF6F109°& ()-s510%& () -
L3410%& ()-}"?bC 10 10-ul0% & ()- s10%0& ()-!10910%0C& ()-910%m& ()-!910%
& ()-Y"'s10%0& ()-n"qdEbC 10
10-ul 1 10908 () --10%0& ()--10% & ()-S10%0& () - S10%&' () - 109&' ()- >-~?bC 10
10-u) 109&' ()-!#1 $ 110%*& ()-F!'1$ 1 10%008& () - F#z109& ()- ! 109%0& () -
10908 () -JaBbC 10 10-ulL8 10%& ()-F610%0& ()-s5 10%0& () - GL310%0& () -
I DF. M 10%KOKCE' () - Z410%:I&e(c))m PikdGefdlaim ’ZKtherein:
10-uL, 10%& ()-4&31Q%& ()-1fp & 109%& ()-!" & 10% b b& (?- 100 100
 100s: 10908 () - GQJER 4s selected from the group cons1stmg of hydrogen, halo, and C;-C; alkyl;

R” is selected from the group consisting of hydrogen, halo and C;-C3 alkyl;
5 and

R? is C;-C; alkyl.

75.  The compound of claim 70 wherein:
Rlis hydrogen;
10 R? is selected from the group consisting of hydrogen, halo and C;-Cs alkyl;
and

R?is C;-C3 alkyl.

76.  The compound of claim 75 wherein:

15 R! is hydrogen;
R? is selected from the group consisting of hydrogen and halo; and
R? is C;-C3 alkyl.

77.  The compound of claim 76 wherein:

20 R!is hydrogen;
R? is selected from the group consisting of hydrogen and fluorine; and
R3is Cy-C5 alkyl.

78.  The compound of claim 77 wherein:
25 R!is hydrogen;
R? is selected from the group consisting of hydrogen and fluorine; and

R? is methyl.

79.  The compound of claim 78 wherein:

30 R! is hydrogen;



10 10- uF910%& () - 3810%& () - 10%& ()- & 310%& ()-  10%& ()-4&
F109& ()-LZdE{\= 10 10-u F'10%& ()- Y !10%& ()- 10%& () -

& 1098 (W ()- &F10%& ()-adE{\ = 10

10- us,,1o‘§m&}?gﬁ§9*3lo%&' ()- F(- 10%8&g() - 9 ' 10%& () - s%aloma () >
08$310%& ()-ZaB7= 10 1 10b710%& ()- ! SAF10%b& ()- $210%& ()-

FY1& 10%& ()-s/ 10%& ()- 9. 10%& ()-cEgH= 10 1 10b" 10% ug& ()-910% u& () -
10% & ()-1p° & 10%88& ()-1" & 10% u- u& ()- 10b 10bE9dEH= 10 1

10b° 910% u& ()-4Y" ! 10% U& ()- "1 10% u& ()-4910% u& ()-° @0% ug& ()-

9GL0% u& () - 7>dEH= 1%1)1 }]y%%gé#ég 8 U& ()-39Y"GL0% u& ()- Yf

10% u& ()-3L10% u& ()-s - 9Gl0% u&' ()->}"?H= 10 1 10s310% & ()-1
10% u& ()-!'[F*10% I@lé)’ﬂdﬂl‘l)ﬂF* 10%:0&' ()-u (S10% u& ()-L%10% u& ()- nmbC 10 1
1010%a&' ()- 10%@& ()- 10-u 10-u 10-usS810% u& () -

- F6!'10% ué& ()-s310% u& ()-FdEbC 10 1

80.  The compound of claim 78 wherein:
5 R! is hydrogen;
R%is fluorine; and

R® is methyl.

8l.  The compound of claim 70 wherein:
10 R! is halo;
R? is selected from the group consisting of hydrogen, halo and C;-C3 alkyl;
and

R? is C;-Cs alkyl.

15 82.  The compound of claim 81 wherein:
R’ is halo;
R%is halo; and
R? is C-C3 alkyl.

20 83.  The compound of claim 82 wherein:
R! is fluorine;
R?is fluorine; and

R? is methyl.

25 84.  The compound of claim 81 wherein:
R! is fluorine;
R is selected from the group consisting of hydrogen and C;-Cs alkyl; and
R? is methyl.

30 85.  The compound of claim 84 wherein:



10910%@& () - S10%@& ()- 910%@& ()-L 10%@& ()- &L10%@E ()- "L10%E () - bxdEbC
10 1 109109%@& ()- y10%@& ()- 3FL! 109@& ()- | F10%@& () -

O10%GE ()woyMEs () - #4ydEDC 10 1 10LYO%E () SSIO%E () pYiuGhuass () - vy
10%@&' ()- L10%a& ()-s, 10%@& ()- UCDER@GAYNC 10 1 10 10@ 10@ 10@&

10%&' () - FF1! 10%@& ()-s*10%&& ()- F(: 10%@& ()-sL' mlO%a&' () - GSVe@iEYNC 10 1
10 YL10% u& () -
10% u& ()-LL10% u& ()-F'L10% u& ()-10% u& ()-L10% u& ()-gudEYNC 10 1 10
F("110% u& ()- L' 10% u& ()-$10% u& ()-F"10% u& ()-Y 10% u& ()-10% u& ()-U;
MIEYNC 10 1 10 " 21@%ufludnier3110% u& () -/210% u& ()--10% u& () -

@ &10% u&' ()-*10% u&' ()-=xmbC 10 1 10 10%@&& ()- 10-u

R? is hydrogen; and

R®is methyl.

5 86.  The compound of claim 70 wherein:
R' is methyl;
R? is hydrogen; and
R? is methyl.

10 87.  The compound of claim 70 wherein:
R! is hydrogen;
R%is methyl; and
R? is methyl.

15 88.  The compound of claim 70 wherein:
Rlis methyl;
R?%is methyl; and
R? is methyl.

20 89.  The compound of claim 69 wherein:
R' is selected from the group consisting of hydrogen, halo and C,-Cs alkyl,
said C1-Cs alkyl optionally substituted by alkoxy or one or more fluorine;
R? is selected from the group consisting of hydrogen, halo and C,-Cs alkyl,
said C;-Cs alkyl optionally substituted by alkoxy or one or more fluorine;
25 and

R?is methyl optionally substituted by one or more alkoxy or halo.

90.  The compound of claim 89 wherein:
R' is selected from the group consisting of hydrogen and fluorine;

30 R?is Ci-Cs alkyl substituted by one or more halo; and



10-u 10-uY9z 10% u& ()-710% u& ()-  96F10% u& ()-410% u& () - %dEnbC 10 1 10F
f 10%@& ()- 10%@& ()- FL310%@&' ()-LL10%@&' ()- T10%@&' ()- " 10%@& ()-u: " dEnbC

10 1 10° hid@yksé) - s- 10%@& () - @ 10%@& () - 9* PCT/US01/28733
10%@& () - 3( F10%a& ()- F'10%@& ()-"w ,9_= 10 1
10! p” & 10%& ()-! & 10%6ubu& ()- 10@ 10@

10@9M 109’ () - 2Y10(V@L ()-3F1110%@& ()-rTvzX9_= 10 1
Y1'10% >& ()-!, Y1 10%/sYs& ()-Y'10% & ()-! (Y 10%JU& ()-!#) Y 10%P& ()-! Y! 10%
uFu&' () - vi}"SH= 10 1 10-u 10-u
10- u210% u& () - Y*! k@ 0@@&1) -16Y*1 10%ucu& ()-FI"1'10% #& ()-! DFl "1 10%uqué&’ (
) ){dESH= 10 1 10- &l - 109 ()-s9109%& () -
CUT109% () - 109k () - 109 () E mdESH= 10 1 10-F"10%@ ()-Y 10%@& ()-s
109%@&' () - FL! 10%@& g{ 910%@& () - @ LO%@& (
The compound of claim 9 wherein:
R'is hydrogen; .-
5 R*is CH,F; and

R? is methyl.

92. The compound of claim 89 wherein:
R'is CH,F;

10 R? is hydrogen; and
R? is methyl.

93. The compound of claim 89 wherein:
Rlis hydrogen;

15 R?is hydrogen; and
R’ is CH,F.

94.  The compound of claim 89 wherein:
R'is hydrogen;

20 R? is methoxymethyl; and
R’ is methyl.

95.  The compound of claim 89 wherein:
R! is methoxymethyl;

25 R?is hydrogen; and
R? is methyl.

96.  The compound of claim 89 wherein:
R'is hydrogen;
30 R? is hydrogen; and



XDdESH= 10 1

10- F3110%@& () - *310%@& () - F(! 10%@& ()- 9" 10%@& () - LYLOUG () - $10%& () - DTdYN
C10 1 1§oh@ske@ 10@rs9’ 10%@ () - PCT/US01/28733

L7t 10%@E () - 9610%@& () - 410%@& () - 210%@& () - <dEYNC 10 1 10

L10%@& ()- L10%@E () - FLOUG ()-" L0%GE ()- LOUG ()-s10%& ()- (| ddEYNC 10 1
10 " 10%& () - 10%G& () - &l 10%@& ()- 10%@& () - 8L0%G& () - Lf 10%@& () - dQ?dEYNC
10 1 10 F s10%@& ()-

3109%@& ()- f10%@& () - FL0%@& ()- &10%@& ()- Fs10%@& ()-?I dEYNC 10 1 10

s* 109 () - F) 10%@0%s Srombk UGBy () - S 109 () - 93109 () - 51 "y10%@ () - _{RS
TUJYNC i

97.  The compound of claim 68 wherein the compound is the E isomer.

5 98.  The compound of claim 97 wherein:

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

10 said C;-Cs alkyl optionally substituted 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 one or more

halo or alkoxy.

15 99.  The compound of claim 98 wherein:
R! is selected from the group consisting of hydrogen, halo, and C;-C; alkyl;
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 and

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

100. The compound of claim 98 wherein:

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

and

R3is C1-C;s alkyl optionally substituted by fluorine.

101.  The compound of claim 98 wherein:

30 R!is selected from the group consisting of hydrogen, halo, and Cy-Cs alkyl;



10 1 10 10@ 10@ 10@&s3 109%@& () - FY1
109%@& ()-L/ 10%@& ()-s. 10%@& ()-sf, 10%@& () - Us}A?YNC 10 1
F 1 10%@ W v2/2R0@ () -910%@& () -~ 10%@& ()-!p & 109%& () - bcT/us01/28733
& 10908 () - O*nopdE: | 10@ 10@10%@& o) - Y" z10%@&' () - Y
"1 10%@8 () - SS10%@E () - sMLOY%@E () - s@O%a& ()-pg)xV4/ 10!)@"10%i & ()-s! @
"109@ ()-s " 10%@& ()-fL10%@& ()- 10%@& ()- 10%@& ()- 10@&*8S\~zX94/
10! 10%@& ()-!10%; & ()-!10988& ()-! 10%& ()-![ 0S10%& ()- S10%@& ()-~gj}[ <4/
10!

&LOUGE () - | QALO0% & Jorsck S PAQYE (I 1 9400 (oo A OER O oy OK@R () - "
2X64/ 1(()? X o?é x1owg§‘4%e}?°feg)of}%g%7( ok ?%%5%%%%’%“&%%&9%% e o
1 10%@ ()- / 10%GRatd - 2\ sXzX64/

10117 "y&10%&' ()-!)05y&L0% i & ()-!,s!10% 1 & ()-0s!10%a& ()-!gY¥%s109%& ()-!gff
/f10%& () - @V7 10! RF1s @EUQ:@&{%YY ’-Si'/‘éfgw%ﬁl Xl-ofé}@ y(sjlgit%@/é@(’g@ o BOEy
" 10 h03"/ 109 ()- # I 10%x& ()-G 10%& ()-!nG
109% () - f SMLO%& (?[‘B{fg%ﬂ&ék%’; !
5
102. The compound of claim 98 wherein:
R’ is selected from the group consisting of hydrogen, halo, and C;-C; alkyl;
R?is selected from the group consisting of hydrogen, halo and C,-Cs alkyl;
and

10 R? is C4-C; alkyl.

103. The compound of claim 98 wherein:

R'is hydrogen;

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

R? is C;-C; alkyl,

104. The compound of claim 103 wherein:
R'is hydrogen;
20 R?is selected from the group consisting of hydrogen and halo; and

R?is C;-Cs alkyl.

105. The compound of claim 104 wherein:
R! is hydrogen;
25 R? is selected from the group consisting of hydrogen and fluorine; and

R?is C;-C; alkyl.

106. The compound of claim 105 wherein:
Rlis hydrogen;

30 R? is selected from the group consisting of hydrogen and fluorine; and



109@2Z& ()-#; GSZ_1}[9uV7 10!!ly 10%in& ()-!

109278 ()-"10%& ()-- 10%& ()-!0S10%& () - @ 0S10%ba&' ()- @ yw3uVv7 1! L'
10%b& ()wbloghoddy v PCT/US01/28733

& ()-! @0%e& ()-!y@0%b& ()-!>@0%4gXb& ()-! q@0%& ()-& ()wi [ M 11 L'
10%b 10bb 10bb  10bb! Of / s10%b& ()-S! Cf/s10%]& ()-S' L' 10%b& ()-t! 9L’
10%SPSP& ()-t)58APMa?M/ 1! L! A@10%x+x& ()-! @109k k& () -

"L109%@& ()-S 10%@& ()- 10%@ ()-° 10%@& () - ~+WU3MZ 1! @ 10%0>0& ()- '} @
109 ()- 1 "0@10% ()- !F@10%& ()- ! @109%& ()-!F @10%@& ()- +FH JKWV-\

111 10%-& ()-1h0 F0%pfhiry1 10% U&' () - 10@ 10@ 10@6 10%a () -! @ 10%& () -
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T 0sMIO% u[ u&' ()-!sMLO% >->& ()-! 10% A- A& ()-}"?~\:
1H17g10% U () -y) S Ul ompound of dlaim 106 wherein:
R!is hydrogen;
5 R*is hydrogen; and

R? is methyl.

108. The compound of claim 106 wherein:
R!is hydrogen;
10 R? is fluorine; and

R%is methyl.

109. The compound of claim 98 wherein:
R! is halo;
15 R? is selected from the group consisting of hydrogen, halo and C;-C3 alkyl;
and

R? is C-C; alkyl.

110. The compound of claim 109 wherein:
20 R! is halo;
R? is halo; and

R?is C}-C; alkyl.

111.  The compound of claim 110 wherein:
25 Rlis fluorine;
R? is fluorine; and

R? is methyl.

112.  The compound of claim 109 wherein:

30 R!is fluorine;
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113. The compound of claim 112 wherein:
5 R is fluorine;

R? is hydrogen; and

R? is methyl.

114. The compound of claim 98 wherein:
10 R* is methyl;

R?is hydrogen; and

R? is methyl.

115. The compound of claim 98 wherein:
15 R! is hydrogen;

R%is methyl; and

R? is methyl.

116. The compound of claim 98 wherein:
20 R! is methyl;

R? is methyl; and

R? is methyl.

117. The compound of claim 97 wherein:

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

30 R? is methyl optionally substituted by one or more alkoxy or halo.
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118. The compound of claim 117 wherein:

R!is selected from the group consisting of hydrogen and fluorine;
R” is C;-C; alkyl substituted by one or more halo; and

R?is methyl.

119. The compound of claim 118 wherein:
Rlis hydrogen;

R? is CH,F; and

Ris methyl.

120. The compound of claim 117 wherein:
R' is CILF;

R%is hydrogen; and

R?is methyl.

121. The compound of claim 117 wherein:
R! is hydrogen;

R? is hydrogen; and

R’ is CH.F.

122.  The compound of claim 117 wherein:
R' is hydrogen;

R? is methoxymethyl; and

R’ is methyl.

123.  The compound of claim 117 wherein:
R’ is methoxymethyl;

R%is hydrogen; and

R®is methyl.
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124. The compound of claim 117 wherein:
R' is hydrogen;
R%is hydrogen; and
5 Ris methoxymethyl.

125. A compound of Formula IV

10

v

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.

15
126. The compound of claim 125 wherein:

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

127. The compound of claim 126 wherein:

20 R’ is C;-Cs alkyl substituted by one or more fluorine.

128.  The compound of claim 126 wherein:

R is methyl substituted by one or more halo.

25 129. The compound of claim 128 wherein:

R is methyl substituted by one or more fluorine.
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\dCbC , 31 "MLO%
| & ()- S10%@& ()-3s" ! 10%@ ()-3L10%@& ()- L10%@ ()- LZ10%@& ()- T; YaBbC

" 610%@ () - S410%@& () -

L G () e 0 0

* 910%@ () - 10%@% (R>i4OMEE ()- "L10%@ ()-! 109X& ()-m LO10% () - n®. dEb@
" *10%@ ()-S)s10%@ ()-ss' 10%@& ()- FL$ 10%@ ()- 10%@& ()-F
10%@ () - XaBb@ ' F4l 10%4@& () - 210%@& ()-/ 10%@& ()-!/

0% ()= F 109 ) -3 (0 (- SN L OG 3 ARG 10% ()-510% - 10@
5 R? is C;-Cs alkyl substituted by alkoxy.

132. The compound of claim 131 wherein:

R? is methoxy methyl.

10 133.  The compound of claim 126 wherein:
R?is C-Csalkyl.

134.  The compound of claim 132 wherein:
R? is methyl.
15

135. A compound of Formula V

R! R R3 NH,

.-\l\

H
N

\ﬂ/ CO,H

NH

H,C

20 \%
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;
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, said alkoxy

optionally substituted by one or more halo; and
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10% u&' () 10 10 10F: 109%& ()-810%& ()-!1110%& ()-! S3610%
& ()-11#BIQ[!II\:g\= 1* :110%u& ()-F :!10% ()-F3" 10% u& ()-!
10% u-u& ()-! 109%[& ()-10% u& ()-!11112"a"z[9g\ = |
"10% u- u& ()-g10% u& () -1 F 10% u& ()-!110%& ()-!h10% u-u& ()-!10%& ()-a"d"p
LA @dE [ 10 1, 1 fly substituted by halo ar a
©10-u5-10% u& ()-| yElé%/ChQS PIIL 9 ot G Al optigmally gupstivatpd iy halo ar afkoxy o, e ¢
) - @FAHLH#OHVH] #y###r 8l alkox opt10na1 substituted by one or more halo.
10° YY10% U&' () 3"510% U& 1) 1 6&LO%IUE () - M &100& () MLO% u& () - 10% u& () -
10- u#$ $$% &&AE4/ 10" YY10sY10% u& ()- YS 10% u& ()-s

0 AT 0 AR 0 (- 0 o

}_8\/? u_&l(()g e u_s:]éo (/ (; EJ 8.) Sf%(e) éeorlﬁ%onggd ostl CQHée uf%S(\)/heremgt‘E' compound is the Z isomer.
+10% &' () 55’ 10% U& ()- Y $! 10% u&' ()-! #Y $! 109%PP& () -1 10% u& ()-'"' (+)2){)])
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109& LL109%&' 110% O(V >++
101 6(I)" L109%& (§) l.liﬁ@ﬁg 1)% (:?nsqstlrrg o?E”Rrogen halo, and C;-Cs alkyl,

3109k 109K
109’ ( § ) - 29310% &,( % : @2&%100 )§ )opaoneh%y substltut'ea B?ﬂa&%r%ﬂ(&g Qa@d ﬁﬁ&é’:

optionally substituted by one or mo1e halo

10 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; and

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

15 138. The compound of claim 137 wherein:
R’ is selected from the group consisting of hydrogen, halo, and C,-C; alkyl;
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;~-C;s alkyl;
20 and

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

139. The compound of claim 137 wherein:

R!is selected from the group consisting of hydrogen, halo, and C-Cj3 alkyl;
25 R? is selected from the group consisting of hydrogen, halo and C;-Cj alkyl;

and

R is C;-C; alkyl optionally substituted by fluorine.

140. The compound of claim 136 wherein:

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



10 10 1°1 109%@& () - 109%@& () -
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alkoxy.

141. The compound of claim 137 wherein:

R! is selected from the group consisting of hydrogen, halo, and C;-C; alkyl;
R? is selected from the group consisting of hydrogen, halo and Cy-Cs alkyl;
and

10 R3is C;-C; alkyl.

142. The compound of claim 137 wherein:

R! is hydrogen;

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

R is C;-C; alkyl.

143. The compound of claim 142 wherein:
R! is hydrogen;

20 R?is selected from the group consisting of hydrogen and halo; and
R is C1-Cs alkyl.

144, The compound of claim 143 wherein:
R! is hydrogen;
25 R? is selected from the group consisting of hydrogen and fluorine; and

R3is C;-C; alkyl.

145. The compound of claim 144 wherein:
R! is hydrogen;

30 R? is selected from the group consisting of hydrogen and fluorine; and



109z210%<& () -3 109%& () - 109%<& () - Y10%& () - 109%& () -
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10" : 10%< &y (;2} M;910%<<&' ()-3@&310%<& ()- "109%& ()-L! 10%:@%?2[7501,287 3
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"T10%& () - 10%@& () - 10%@&' ()- 10< 10< 10< s9!'10%& ()-" 710%& () -
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10! s+910%0& () - 9s+REQIydrogen; and

R? is methyl.

147. The compound of claim 145 wherein:
R'is hydrogen;
10 R?is fluorine; and

R? is methyl.

148. The compound of claim 137 wherein:
R! is halo;
15 R? is selected from the group consisting of hydrogen, halo and C,-Cs alkyl;
and

R?is C;-C; alkyl.

149. The compound of claim 148 wherein:
20 R!is halo;

R?is halo; and

R?is C,-C3 alkyl.

150. The compound of claim 149 wherein:
25 R! is fluorine;
R%is fluorine; and

R? is methyl.

151. The compound of claim 148 wherein:

30 R! is fluorine;
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F1 1098 () -1 6F1 100 <* <& () -1 #F1 109%<& ()1 A F! 109R R
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10%@& () -4: 109%@&% ()3 44 methyl.

153. The compound of claim 137 wherein:
10 R!is methyl;

R%is hydrogen; and

R?is methyl.

154. The compound of claim 137 wherein:
15 R' is hydrogen;

R%is methyl; and

R? is methyl.

155. The compound of claim 137 wherein:
20 R!is methyl;

R? is methyl; and

R? is methyl.

156. The compound of claim 136 wherein:

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

30 R? is C;-Cs alkyl optionally substituted by alkoxy or one or more halo.
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%40%& ()-LIL0%& ()-"L10%& ()-10%& () - 10%& () - IVWXGXXXIEVK@ 10!
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158. The compound of claim 157 wherein:
R'is hydrogen;
R? is CH,F; and
10 R? is methyl.

159. The compound of claim 156 wherein:
R'is CHoF;
R?is hydrogen; and

15 R%is methyl.

160. The compound of claim 159 wherein:
R! is hydrogen;
R? is hydrogen; and

20 R’ is CH;F.

161. The compound of claim 159 wherein:
R'is hydrogen;
R?is methoxymethyl; and

25 R? is methyl.

162. The compound of claim 156 wherein:
R' is methoxymethyl;
R? is hydrogen; and

30 R? is methyl.
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165. The compound of claim 164 wherein:

10 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

15 optionally substituted by one or more halo; and
R%is C;-C;s alkyl, said C;-Cs alky! optionally substituted by one or more

halo or alkoxy.

166. The compound of claim 165 wherein:

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

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

25 R3is C;-Cs alkyl, said C;-Cs alkyl optionally substituted by halo or alkoxy

167. The compound of claim 165 wherein:

R! is selected from the group consisting of hydrogen, halo, and C;-C3 alkyl;

R? is selected from the group consisting of hydrogen, halo and C;-Cs alkyl;
30 and
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R%is C;-C; alkyl, said C;-Cs alkyl optionally substituted by fluorine or
alkoxy.

10 169. The compound of claim 165 wherein:
R! is selected from the group consisting of hydrogen, halo, and C;-Cs alkyl;
R? s selected from the group consisting of hydrogen, halo and C,-C; alkyl;
and
R?is C;-C; alkyl.
15
170.  The compound of claim 165 wherein:
R! is hydrogen;
R?is selected from the group consisting of hydrogen, halo and C;-Cs alkyl;

and
20 R?is C-C; alkyl.
171.  The compound of claim 170 wherein:
R!is hydrogen;
R? is selected from the group consisting of hydrogen and halo; and
25 R? is C;-C;s alkyl.

172.  The compound of claim 171 wherein:

R! is hydrogen;

R? is selected from the group consisting of hydrogen and fluorine; and
30 R? is C;-C; alkyl.
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175. The compound of claim 173 wherein:
Rlis hydrogen;
R? is fluorine; and

15 R?is methyl.

176. The compound of claim 165 wherein:

R' is halo;

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

R? is C-C; alkyl.

177.  The compound of claim 176 wherein:
R'is halo;

25 R?is halo; and
R® is C;-C; alkyl.

178.  The compound of claim 177 wherein:
R!is fluorine;

30 R?is fluorine; and
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" FMLO%&' ()- F10% h( & ()- F109&Z& ()- 910%(& ()-4 sY10%m(& ()-

109 (& ()-GR s|[:-410h(f , 37109 (& ()- /10%& ()- /10%(& ()- 3L'10% h(

& ()- , 3L 10%& ()17?'-nﬂ@k¢ﬁ9m&0 nd ghs@ImobOrwhet@m10% 4 & ()- @10% & ()- @

" 109%& ()- &10% & (a1 L1098 & ()-10h(10h(8Z|[: @10h(f F( 10% & ()- F(

100 ()- Y s109% & 0 STERs & ()- FLSL00& ()- FLSL0% & () - $FnopqvU410

| 109%&&' () -5 SlO%&&W)is %&ﬁﬂ&ntﬁ@%@ﬁ(%@ox(s)stmg%lh e and C;-C; alkyl; and

F31f 109 & () LI|[:vy410 910% : & ( 910%&& ()- z109%&' () - pTOle%&& ()-

109&& ()-m 10%t& R ismngthyl.: vU410 Y LI 10%8& ()- 9 LI 10% & & () -

L! 1090&0&' ()- L!10%& ()- S LI 10%&& ()- 0 L!1098& ()-=|[:vUual10

9610%C&C&' ()-g -y109%8& ()- -y10%"& ()- -yl0%&R& ()- -ylO09%N& ()- n

L! 10%¢& () -2@rvU4dygpX; %é«%oﬁa)o&ﬂfbfk%{mwwh&&w%& ()- "110% & ()-10

10 10 9610% & ()-grY%Q [ vU410 3"10% & ()- f 10%& ()-F

f 10% & ()-F @ocy&fR()lsﬂ@m%& ()- \mlO%& ()-q0S| }| [:-410"X 910% & () -

L6s10% & g) -sloog&g% -s10% () % 10%& ()- ¥%10% & ()-}~1] bA410" X

97109 ( & (Y- 9710% YArgg@uAl® () - 9810%1( & ()- 3

S & 10% (& ()-10" 10R3|%}1{et 10" X Llo%n(& ()-3 Yss10%(& ()- L10%(& ()-

L' 109 (& ()- L' 109 ()- 10%(& ()-?""|[:A410"X Y$!'10% Z & ()-4 Y '110% h(

& ()- Y'110% & ()- LyGLO%h (& ()- LyGLOYD& ()- LGLOYh(& ()-'

181. The compound of claim 165 wherein:
Rlis methyl;

15 R?is hydrogen; and
R is methyl.

182. The compound of claim 165 wherein:
R! is hydrogen;
20 R? is methyl; and

R%is methyl.

183. The compound of claim 165 wherein:
R'is methyl;

25 R%is methyl; and
R? is methyl.

184. The compound of claim 164 wherein:
R' is selected from the group consisting of hydrogen, halo and C;-Cs alkyl,

30 said Cy-Cs alkyl optionally substituted by alkoxy or one or more fluorine;



| [: A410" X 6109%h(& ()- ~5109h(& ()-3 0 109 (& ()-8 d.| 109 (& ()-
L) Z109%W&' ()- Y$! 109 (& () - 4>?@\ vU410 910% & ()- &&10% & () -

L1 10% & h(10h( ~3:10% (& ()- Y810%(& ()-G[:vWa W) -

F&10% & Egvolﬁ)g%g% & ()- 9310% & ()-Fy9310%& ()-F  10% ph )TfUlé?'W/??é/mm

VA{10% & ()- F@10% & ()- F@10%& ()- F$10% & ()- F$109%&' ()-

Y109 & ()-3vW410 109 ()- \ 10% h(< & ()- 2L'110% h(| & ()-101010

Y6109%&' ()-w Y610%&' ()-wle#|[:vU410 3@@0% & ()-\ 3@h0% h( & ()-

8109 (& ()- 39109 (& ()- F310%h(& ()-F F3109%&' ()- F#Y~E\]|[: - 410h( 0

3L910% (& ()- \  &&2Q%( & ol AR % & ().~ 3051090 & () -

3% 10% ﬁ( Y -1 A_?ﬁi{%ﬁé{é& fofghe géﬁgﬁ‘(’&s{“@ﬁfﬁE}éaﬁgég%ﬁf@angﬁf% 1{%’@; & ()-

C&10% (& () - ! 10%shi€ G EsLARYIIDHONAB] dubA#dRE by HKRYRT Ohe 0BG () -

3991 10% & ()- Ffsl0%y & ()- Ffs10%|( & ()- 3s10% & ()-03Y| obU410
L'110% "' & ()-101020d3$10%& ()-1 3$10% (& ()-1 3%$10% & ()-1 31110% (& ()-

R? is methyl optionally substituted by one or more alkoxy or halo.

185. The compound of claim 184 wherein:
R!is selected from the group consisting of hydrogen and fluorine;
R*is C,-C; alkyl substituted by one or more halo; and
R? is methyl.

10 '
186. The compound of claim 185 wherein:
R' is hydrogen;
R’ is CH,F; and
R? is methyl.

15
187. The compound of claim 185 wherein:
R' is CH,F;
R? is hydrogen; and
R? is methyl.

20
188.  The compound of claim 184 wherein:
R'is hydrogen;
R? is hydrogen; and
R’ is CH,F.

25
189.  The compound of claim 184 wherein:
R' is hydrogen;
R” is methoxymethyl; and
R*is methyl.

30



|| [:bUA10 L10% " & ()- 31110% "' & ()- 3)10% "' & ()- 3 10%" & ()-

10% "' & ()- | “10%"' & ()-19Q[:bUA10 9V'10%"'&'() &10% & ()-

&10% "'&'\g%, 1094 &'() 10% "' & ()- L10% 0" & ()-Gn*-. | [: - $&Qitk01/28733

F910% "' & [210% ' & ()- L210% "' &9 - 9*10%' & ()- 9* 10% & () -

9Y" 10% >' & ()-./ONkvbA410' "' 10% & ()- 10% & ()-s DIO% & ()-s "L10% & ()-
LI109% & ()-10'"'10' "' O |[: A410'"" ""10% & ()- " "10% & ()- Y10% & ()- Y10%

& ()- ~@O0%& ()-F ~@O%& ()-FSy:;|[:.410" F6MLO% & ()- " 1l110% & ()-
F,f1006& ()- F,110%& ()- "' 109% & ()-M YS&10% & ()-; <=Z#dC410"

|6 &ul‘i?ﬁf&”) 12)("1 28&%(@1[:?@%&&#@69}%%% E‘YlO%&' ()- f& 109% & ()-

" u0S10% &' () - SlO%&RQ)sttSbQ?fﬁétﬁylﬁ) ?|[: C410" s210% & ()- | 710% & () -
s 010% & ()- |- 11% 1098 ()- sY+10% & ()-WU410 & 10% & () -

s& 109 & ()-10"10" Toggand) - sf510% & ()- s210% & ()-f' ng|[:vU4l10
310% & () - 910%‘&'3}; f tJﬁov & ()- ~f 109%& ()- 910% & ()- & mO% & ()-
q'n|[:vU410 Lf 10 bmw%&'()-s 910% & ()- 910% & ()- 91 10% & () -
91 10&' ()s/|>B|[: vU410 “fLYL0% & ()- 3 ' 110% & ()-F 3 ' 110%& ()-F
L#10% & ()- F & 108 & ()- F & 109 ()-Bx:>|[:-410" F910% & () -
ST7y10% & ()- "6l 19% &T@pcomqudlﬁ%m(l)mtremm 10%&' ()-G L-Z10% & () -
|a@10" Y 10% & o LOox& () - "10% h(' & ()- ' 10%l& ()-
7°110% h(i&'()-lO" +"<‘;P[d[‘ g#10" FL' mm%<&'() Y10% h( & ()- Y10%& ()-
9510%1( & () -3 SYLOMA(Ehdrogerl #RPM( & () - YMB| 0bUA10 &1 109 & () - 10h( 10h( 10h(
Y710%( & ()- F/10%h( & ()~ F/10% & ()- FL' ml0% h( & ()-6X7J|[9bU410 !! 10%8
8 & ()- !10%t"#& (R id heg@xyethpls: 1096 & ()- S: 10% & () -

"109% & () 6| [:bUA10 | 131 109 & ()- 131 10%& ()- | (1098& ()- | (10% & ()-
s109%& ()- 0s10% & ()- @U410 \h &L0% | (P & ()- & 10% (& ()- &&S10% (& ()-
6& 10% (& ()-10"10%49" 1,9 : 10\ 3)9!10% ()- F s10% & ()-
F s10% | ( & ()- Fsé%O% A ﬁd%ﬁésl)é’{g@f"“hagy?) a &10%J dU & ()-

PVWKYW 0bU410 L'!10% (& ( ) 10] (10| (10| ( ~6310% (& ()-F " 6$10% & ()-F
3)9! 10% % CO.H

2

15 VI
or a pharmaceutically acceptable salt thercof, wherein:
R3 is C1-Cs alkyl, said C4-Cs alkyl optionally substituted by halo or alkoxy,

said alkoxy optionally substituted by one or more halo.

20 193.  The compound of claim 192 wherein:

R3is C;-Cs alkyl substituted by one or more halo.

194. The compound of claim 193 wherein:

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

195. The compound of claim 193 wherein:

R’ is methyl substituted by one or more halo.



& ()- 3)9110% (& ()- wrnm[:bU410 FS@O0% |( & ()- 3S10% & ()- 3S10% | (
& ()- c10%& ()- 10% (& ()- 10% (& ()- mtP|[:bU41l0 3L610% (& ()-G F-10% d
& ()- F-1Q%obkasko () - 390N & ()- 39%40% | ( & ()- FS@O0% p&riusoiydssl0
Fs!10%& ()- 910% & ()- &R@LO%W & ()- 1d ! 10% & ()-10i 10i 10i

3L610% & ()-GE[:vU410 Y s!110% & ()- Y s!10% ()- LF10%& ()-

Fs!10% ! & ()- Fs!10% & ()- Fs!10% & ()-Ue|[:vU410 Y7!10%& ()- L3Z109%& ()-
Y-s110% & ()-Z Y-s!109%& ()-Z Y s!110% & ()- Y s!10% & ()- 7vU410

&@0%N & ()- & 10%& ()- F10%J & ()-3 L'!10%X& ()-10"10"10"

Y7109 & ()-E|[:vU410 9 10%& ()-G 9 10%& ()-G F10%K & ()- &mO% & ()-3
C&amlove& ()-3 T 10%X & ()-EL_(|[:vU410 VY-Z10% U & ()- Y-Z10% & ()- F9d0%
U & ()- F‘V(iO% 2 896) - ’I%él:ﬁﬁib()&‘l({()fclmﬁl 1Ak dein) - *8va410 310%1( & () -

910%h( & () - 0%9 & %‘ } U( OU( 3&6%0%
38694098 ()-Zp$sw| y qoe.ormyre ’(1@9() Y YS! 10%

5 197.  The compound of claim 195 wherein:
R? is CH,F.

198. The compound recited in claim 193 wherein:
R? is C;-Cs alkyl substituted by alkoxy.

10
199. The compound of claim 198 wherein:

R? is methoxy methyl.

200. The compound of claim 193 wherein:

15 R? is C;-Cs alkyl.

201. The compound of claim 199 wherein:

R? is methyl.

20 202. A compound useful as an intermediate selected from the group

consisting of:

25



& ()-Y YI0%H & ()- Y10% h( & ()- d 310% ()-wA|}|[:-410n( F7 10%(& ()-y
F/ 10%H & ()- #F 10%(& ()- FL' 10% & ()- FL' 10%(& ()- L#10%(& ()-
} ~ORDA41 & ()- kSL0YCE ()- SL0% & ()- L10% & ()-

6 ' 1 10% o‘k}%))m’}%ﬁ{loh( AL A410h( F/ M3QUE. E& ()- YL 100 ()W & () -
YlO%&() Y10% & ()- L10% & ()- HvWal0 & 10% & ()-F & 10%&' ()-F

L' 1109% & ()-10d10d10d F/ M 10%I& ()- F/ M 109" 2& ()- +S |[:vU410

F(L0%& ()-q V10% & ()- F10% ()-v FL0% ()-v QY10% & ()-

S10% & ()-3_|[:vU410 3- 10%-& ()-q dS, 10% & ()- 3q% 10%%& ()-h 3q%
10% (& ()-h " $10% & ()- F(10%C& ()- qCk| obU410 6L&! 10% & ()- 101010 F6
10%' ()-m F6 109%& ()-m d410% & ()- 3- 10%' ()-q( FKQ [: bU410 109% ()-E
 OL0% & ()- LFG 10% & ()-  109% ()- p 10% & ()- k 10% & ()-Q c!$|[:bUs10
YSA0% & () LI10% & ()4 LIL0% & ()-4 10% & ()= YIO% & ()- 10%

& ()-ESL7b| [:bUA10 F6SL09M & ()- L1109 ()- F, 1096 & ()- F, 10% ()-

L' 10% & ()- L' 10%!& ()-bDvU410 9l )/\/}/M&,O%&() & 10% & () -
110% & ()-10"10" 10" F6S10% & ()- 1071 F% 10% ; & ()- F% 1098

0]

.
2

o3,

10

HaC_ NHs

HZNWC%H - 2HC]

15

20

HaC,, ,NHp

'/ - 2HCI
HQNWcozH

25



'18 & ()- LI" 10%& ()- 9f10% & ()- Y 10% & ()-
Fs109% & () - +38p0| [ NA41010" 10" 10" Y 0°!10% & ()- Y 0'!10% & ()-
Y 0" | 10%A\4 dohpsso @ % 10% & () - KOF% 10%@ @ ()-e WI: NMlQ,l:ﬁ},lg?sJ,? %783 () -
810%& ()- 9SM0% & ()- & 10% & ()- &310% & ()- & 10% & ()-W|[: NA41010
9310% & ()- 9310% & ()- 910% & ()- F:110% & ()- F:!10%& ()-
9109% & ()-V| [ 9NA41010! 3(! 10%$$& () - 9UGLO% & ()- 9UGLO%&' ()- 9$GLO0% & ()- F
sI10% & ()- F s!10%@& ()-d(b|[:-410" F7'10% & ()- F7!10%& ()- 92Z10%& ()-
F-110% & ()-F F-1109%& ()-F 3(110% & ()-Ga@10" ‘10% & ()- @O% & ()-!&
1098 ()- &310% & ()- L'110% & ()- 10 16" z|[: @10" F 10% & ()- 9 10% & ()-G
9 10%' ()-G F10% & ()- &10% & ()- -' a8 () - GP>v|[ @110 F&6ML0% & () - F
F-nml0% & ()- F-nl0% & ()- 3%&10%;

c’

‘ - 9"10% & ()- v(Lvwalo
109% & 0" 10 10"
F&GMLO% & ()-FL, OC| [:vU410 t L#10% & (9- pBrZ"if}%&() Yf110% & ()-F

t Z10%&' ()- plO% & ()- 9&10% & () -3

" YF110%& ()-F F109%& ()- F10% & () - Ckz45| [ :- 4103 Y710% & ()-p F/ 10% ()-
(F/109% & ()- F(10%/& ()-c F(10% ()-c n '109% & ()-567V CbA410"t F10% & ()-
fS109&' ()- S10% & ()- 9&10% & ()- & 10% & ()-10" 10" CeA| [ : A410"t

/L 10%g& ()- ' 109%& ()- 6 ' 109 & ()- F10% & ()- F10% & ()-

F109& ()-AvwU410  #10% (& ()-  #10% & ()- L!10% (& ()-10 10 10 /L!10%
& ()- /L1109 & ()-"|[:vU410 Y:10% & ()-h ~)10% (& ()- Y10% (& ()-
OF10%& ()-8 9F10% (& ()-3 F  #10%:& ()-"G[:vU410 F- 109D & ()- F- 10% A
& ()- d,, 10% (& ()- F#MLOYE ()- FAMLOBOLNEE () - Yol 0% () - hChi j kvUA10
anl0%A 2A & ()- 4 10%(& ()- L'!H9Uhra 1) -a@i010 4GLO%& () -
X4GLO% (& ()-3[|[:vU410 a FM 10% h( &() @FM 10% h( & ()- @ FM 10%

10

Ph.__Ph

e
Z N
BocNH \/143(?<002Me .

15

= N
H2N\/H3C?<COQM9 i )

20

25

N s N- K+
HaC



& ()-@9YGLOY (& ()- n10%&' ()- anl0%A A & ()->fo%u|[:vU410 a 3L's! 10 (& ()-
3L's!10% h( & ()- 3L's!10%h( & ()- 3L's!10% & ()- FM10% ' & ()-@
FM 109 (Wo@AAL9 k! 10% _ & ()-G &Z10% (& ()-3 & 10% (&pétny g%;pﬁ(loh(
4' 10%( & ? 47109 ()- - | [:vU4l@uk FLs!109%& ()- FLs!10% | ( &

FLs! 109%& ()- s10% (& ()- 910% & ()- '10% (& ()-G h~I|[:vU410 k 540/<100/&'()
F,,10% (& ()- F,,10% T & ()- FLs!109%& ()- FLs!10% (& ()- FLs!10% & ()-1V
vU410 3310% ( & ()-

O
o~

N N N\/\/\Br
HaC

i
10

Y and

15

NH
)LN/MCOZQMe - 2HC

20

203. A compound useful as an intermediate selected from the group

consisting of:

2-[(2E)-4~-chlorobut-2-enyl]}-1H-isoindole-1,3(2H)-dione;



3 %0%(+& ()-' 3 %0%& ()-' L& 10% & ()-10] (10| (10| ( 4%0% (& ()-
L|[:vU410 #F109% & ()-$ #FL109%& ()- (10% & ()- 3109K& ()- 310% ( & ()-
33109 (o hiPALLs NA41010f 10f 10 $ &6 10% & ()-3 &6 10% & (),Ci;,mmlg%g, & ()-
10% ( & ()- L*109% & ()-4W>N [: NA4103fy F10% & ()-1$ L10% (& ()-
c&10% (& ()- &L0%& ()- 10% (& ()-3 & 10% (& ()-Ns)|[:NA41010 3' 10% L
"()-w$ 3' 10%A& ()-w “9%40% (& ()- FS10% & ()- FS10% |( & ()- F10%

& ()-1)Q DEFG [ NA41010| (10| (10| ($ L6t' 10% (& ()-G ! L6t' 10%K& ()-G Ff/ 10%
& ()-mFf/ 10%[ & ()-mi-10% (& ()- G DFI L{Z9NA41010 Y 10%( & ()-

Ylsiggﬂ g 8 LOl?(z)%T]F%@l%@%ggﬁ%%ek?%il%'fﬁé%B%%@ O 0om( & () - F 910%

& F FF110%( & & - X : £ i.2109 %&' (
L* (1%)%1(& () - LI(: 18%¥ §4Eg ﬁ@@&@-&quﬂh%y rq-9H-1sQ\ Mﬁ&m@gex 4-
_L'110% & () - 10h( 10PHR&( FOL10%h( & ()- Q7109%(& ()- LY4109%0! & ()-
LYA109%<& (J-#7L|[:bU410 1-10%& ()- 10%& ()-F 10% & ()-F |1 10% & ()-
910%& () - 910% & (Z)E)Lz;md‘szlr{:jnb%@thyﬂwﬁeﬂ%ﬁb& 4cid, dihydrochloride;

2-{(BE)-5-[(2S ,4R)-3-benzoyl-2-tert-butyl-4-methyl-5-0x0-1,3-0xazolidin-4-
yl]pent-3-enyl }-1H-isoindole-1,3(2H)-dione;

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

2-{(3E)-5-[(2R 45)-3-benzoyl-2-tert-butyl-4-methyl-5-ox0-1,3-0xazolidin-4-
yl]pent-3-enyl }-1H-isoindole-1,3(2H)-dione;
15
(2S,4F)-2,7-diamino-2-methylhept-4-enoic acid, dihydrochloride;

methyl 2-amino-6-[(tert-butoxycarbonyl)amino]-2-methylhex-4-ynoate
compound with (1-phenylvinyl)benzene (1:1);

? methyl 2,6-diamino-2-methylhex-4-ynoate, dihydrochloride;
methyl 2-amino-6-(ethanimidoylamino)-2-methylhex-4-ynoate;

25 potassium salt of 3-methyl-1,2,4-oxadiazol-5(4H)-one;
4-[(2E)-4-bromobut-2-enyl]-3-methyl-1,2,4-oxadiazol-5(4H)-one;

methyl N-(2,6-dichlorobenzylidene)alaninate;

30
methyl (4E)-2-amino-2-methyl-6-(3-methyl-5-0x0-1,2,4-oxadiazol-4(5SH)-
yDhex-4-enoate;

(25)-hydroxy(phenyl)ethanoic acid, formic acid salt of Methyl (S, E)-2-
35 amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoate;

(28)-hydroxy(phenyl)ethanoic acid salt of Methyl (25,4 E)-2-amino-2-
methyl-6-(3-methyl-5-oxo0-1,2,4-0xadiazol-4(5H)-yl) hex-4-enoate; and

40 Methyl (S, E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoate,
dihydrochloride.

204. A compound selected from the group consisting of:

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



S[10% "& ()-X s[109%&' ()-X @10% & ()- 9Z 10% & ()- 3 10% & ()-Fq|[: bu4l0
&s310%&' ()- .109%"$& ()- .109%'& ()- &3+10%W & ()- & 310% & () -

& 310%# &\ oybsssoVUA10 & s10% & ()- ~ & 10% (& ()-10"10" 10pcPn8dR9ss () -
610% & ()- &sS310%W & ()-j|[:vU4l10 F 1A (& ()- 910% (& ()- 910% (& ()-
FS10% (& ()- fclo% |(Z & ()-z & s10% (& ()-apswW[:vWU410 .YI0N (& ()-m

. Y10% $& ()-m 310% (& ()- L*10% (& ()- F(10% (& ()- 9%10% (& ()-vWwlo
T9@OW & ()- 9@O0%& ()- L!10% & ()-10z3#z10z3#z10z3#z 9610% 3#z& () -

9610% (& ()-|[:vU410 Y109 ()- ?Y10% & ()- 3s010% & ()- FSHIOW & () -
F10% & () - 9@ 0% () ' Asf Y810 q] L& 10% & ()--10"10"10" 3( 10% & ()-s

& 100 ()5 FT 1008 &5 o 2 gl e an S R oo, o

f010% & ()-3 !' 1098 0l 10% & ()- NR10% & ()- ) 3 10%/*v&()

10% & ()-bA810" ,:10% & ()-g_,: 109 M& ()-g 310% & ()- 310% ()
L1 10% & ()510" 10" ) .(SRY-2-Rmigt @ matizyl gbugrp-6- ?(ﬁ&mme&lyé)punnﬂﬁiwn@& ()-
F&LOAT& ()- 3S109%&dd()- 3S10% ;! & ()- ru #vU410 310% "' & ()-

T110% "' & ()-10"10" 10" L9910% & ()= 9510% & ()- 31 410% & ()-#8&) c|[: vU410
& 10% "' & ()- &@0? 'E)3-Arthino WL 2¥hy1-&, 5(diflubrb084(1 -iaifdethyRaBitho] -4 &héﬂenow
310% " & ()-c[ 2 | b u41o 9110% "' & ()- 910%" & ()- &F10% " & () -

$10% " &ga &10% &y10% "' & ()-? X =I1[[:vU410 |F- 10%"' & ()-
9s*10% "' & ()

3#10% " & () - lc3y) %a%f‘@g@% éhyi%gﬁ(%zl “(O)EEB“Y o "41f£?"g‘)‘°1%a%‘§0% & ()-

LS8410% "' & ()- FI 4109%R"2& ()- L 110% & ()- 6###$Z$$$|[ bU410 310% & () -
&Z109% & () - &f nlo% & @)Z—ar&mpmtl(y}—ﬁ[ -iroipgthyh aming]-4- hexenoic acid;

10% & () - $SUWrIBRSE| [ : bUA10 9&MIOW & ()- 3f#1 10% & ()- & MIO% & () -

SF109% & ()5 9: 10% &-dmino-2108thf-¢-] (1SedRO@hYIfxmiho - 4-heXynbfe/atl) % & () -
33°10% & ()- 90 10% & ()- 9L-109% & ()- 3/10% & ()-

3*1098" $& () - (((8(r(((')bA410" &IOW& ()- & "10%& ()- & :10%W& ()-
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dihydrochloride;

30 (S, E)-2-amino-2-methyl-5-fluoro-6-[(1-iminoethyl)amino}-4-hexenoic
acid, dihydrochloride;

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

35
(S, E)-2-amino-2-methyl-4,5-difluoro-6-[(1-iminoethyl)amino]-4-hexenoic
acid, dihydrochloride;

(R, E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid,
40 dihydrochloride;

(S, E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid,
dihydrochloride;
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15 205. A pharmaceutical composition comprising at least one compound

selected from the group consisting of:

(E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid;

20 (S, E)-2-amino-2-methyl-5-fluoro-6-[(1-iminoethyl)amino]}-4-hexenoic
acid,

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

25
(S, E)-2-amino-2-methyl-4,5-difluoro-6-{(1-iminoethyl)amino]-4-hexenoic
acid;
(R, E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid;

30
(S, E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid;

2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexynoic acid,;

35 (Z)-2-amino-2-methyl-6-[ (1-iminoethyl)amino]-4-hexenoic acid;
(S, E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid;

(28 ,4E)-2-amino-2-methyl-6-(3-methyl-5-0x0-1,2,4-oxadiazol-4(5SH)-yl)
40 hex-4-enoic acid;
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(2S5, 5E)-2-amnio-6{[(1Z-N-hydroxyl)ethanimidoylJamino }-2-methyl hex-4-
enoic acid;

(E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid,
5 dihydrochloride;

(S, E)-2-amino-2-methyl-5-fluoro-6-[(1-iminoethyl)amino]-4-hexenoic
acid, dihydrochloride;

10 (S, E)-2-amino-2-methyl-4-fluoro-6-[(1-iminoethyl)amino]-4-hexenoic
acid, dihydrochloride;

(S, E)-2-amino-2-methyl-4,5-difluoro-6-[(1-iminoethyl)amino)-4-hexenoic
acid, dihydrochloride;

15
(R, E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid,
dihydrochloride;

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

dihydrochloride;

25 (Z2)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid,
dihydrochloride;

(S, E)-2-amino-2-methyl-6-[(1-iminoethyl)amino]-4-hexenoic acid,
dihydrochloride; and

30
(25,4E)-2-amino-2-methyl-6-(3-methyl-5-0x0-1,2,4-0xadiazol-4(5H)-yl)

hex-4-enoic acid hydrochloride.



