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Pl PERAZI NES USEFUL FOR TREATI NG PAI N This application

clains the benefit of U S. provisional application no.
wbQh&AB6 087, filed Decenber 30, 2003, the di sciposmwseoafns2732

t he provisional applicationtbeing incorporated by

reference herein inits entirety. 1. FIELD COF

THEI NVENTI ON The present invention relates to

Ni t ro(cyano) vi nyl pi perazi ne Conpounds, conpositions

conpri sing an ePFEEPETRES YSEFHL §PR FREATING PAIN

Ni t ro(cyano) vi nyl pi perazi ne Conpound and net hods for

treating Phis Bp5IYGAbA BRirds the Benhdfit @F U.S.YtbvisnRlas Elication no.
conprising admnistering to an aninmal in need tp er eof

60153 03 7e il ddRecamben 80,2003, the tiselosyra b Jhei prgvigiopalrappliession being
. Compo . 2. BACKGROUN THE .| NVENTI ON Pain is the
mﬁgﬁ‘gragegiﬂ}mfegmthgmq Bqu%:/ﬁ’?it%%y'pati ents seek nedical

advi ce and treatnment. Pain can be_ acute or chronic.

Wil e acute painis uiuallé f‘}htl(glg chronic pain

persists for 3 nontfrs= get—ate—cean | ead to
si gni fi cahke PIgsang deventionrelies te AYitrg(qyane)ymylnipsyazine Compounds,

L R e L

C%%g%t)ir@an(ﬁl/gnéﬂmcﬁefbﬂﬁfﬁith@nﬂ preveRlingma easlitior? G0dh asdhain, comprising
196) ) . reover, .chraonjc i b I ified

adspipisisring e A apine) i Bred uaTP Ol A SV N EPRE R v pai

. e v R q : dinfl :

N%%ﬁ%gsﬁlﬁ%@?ﬁém%&ﬂ duﬁg.uce pai n and i nfl anmat ory

such t associated with arthritis.
Neuropathic pain is caused by damage to the peripheral

or cental nervous FHTRRRARD ISTHRINVENTIGE by aberrant
somat osensar roc TNy, : e. .

evi dence %‘Pﬁst &‘ﬁém%i ? 2 ’?%’ % égﬁ’%&f ﬁor ?ﬁ’hg%%gaﬁleﬁ%%é?g&edwal
advidd 4R treafifledVCPRRan bMabute bketdwhies WENSdukgsaid & vdBalbBself-
(2001)) and vanilloid receptors (VR D Marzo et

V.
limited, Qhrqnénpaimpersiserior A mesthsonilengsy @%Qérmd tpragyibiennp phanges
in: ag%fl%%htns g«%?c?]n%ﬁié Tigﬁ%%%ét%ohglgabﬁgy% o%raﬁ@u\%ﬁ? r?f life (K. M.

C

O

uces vivo“treat nent

Feley,i Ififli ie CTes#t ITectbovleoft Medieint 160-10T( LA Bemett@nd R5Plum eds., 20th
where neuropathic pain in rats was attenuated (M E.
eEJA89Vus et al, NeuroReport 9:731-735 (1998)). It has

al so been shown that antisense oligonucleotide |
knock downMstreayer. giyonic pain can be classified as either nociceptive or

neuropathic. Nociceptive pain includes tissue injury-induced pain and inflammatory
pain such as that associated with arthritis. Neuropathic pain is caused by damage to the
peripheral or cental nervous system and is maintained by aberrant somatosensory
processing. There is a large body of evidence relating activity at both Group I mGluRs
(mGluR1 and mGIuR5) (M.E. Fundytus, CNS Drugs 15:29-58 (2001)) and vanilloid
receptors (VR1) (V. Di Marzo et al., Current Opinion in Neurobiology 12:372-379
(2002)) to pain processing. Inhibiting mGluR1 or mGluRS5 reduces pain, as shown by in
vivo treatment with antibodies selective for either mGluR1 or mGIuRS, where
neuropathic pain in rats was attenuated (M.E. Fundytus et al., NeuroReport 9:731-735
(1998)). It has also been shown that antisense oligonucleotide knockdown of mGluR1
alleviates both neuropathic and inflammatory pain (M.E. Fundytus et al., British Journal

of Pharmacology 132:354-367 (2001); MLE. Fundytus et al., Pharmacology,
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al l evi ates both neuropathic and inflanmatory pain
(ME. Fundytus et al, British Journal of Pharnacol ogy
wh20s36613867 (2001); ME. Fundytus et al, PCT/US2004/042732
Phar macol ogy, Bi ochensitry &Behavi or 73:401-410
(2002)). Snall nolecule antagonists for n3 uR5-
Biatheaitay &Bahavior 78:4Db-A10 (2002 fahalhipgleceleantaganists|fosmGluRS5-

in, e g.,.K \Wlker et al, Neuropharmacol 1o
stiebist) i 8 VTR B B0l O R e Rl eORg ¢
N%bﬂal’ﬁfacéi%?y 429000bo0NREI A IR drivieer BR] NedydscibRe Letters 292:115-

traditional T'y managed ‘by adm ni stering nonopioid
118n(@0@®3i cs, such as acetylsalicylic acid, choline

magnesiumtrisalicyl ate, acetam nophen, i buprofen,

f enopr of eNocickiptive phindlas besydtravhtiomaldy manegedlpy administering non-
anal gesi ¢s, includin rphi ne ydr onor phone, .
OB IREEHICS: Peshts BRI B A Ao AG ARG ighipate,
actgé}’xﬂﬂ(ﬁgliéﬁﬁﬁu%rb%n, féﬁoﬁﬁ)@éﬁ, dfistndl, lah@ nahexar; lok S?i%di analgesics,

reatment's, ‘heuropathic pain, which can be difficult
intindingeadrphineshysireoopbere, treszadene, wgvorphanel, feniandpxyeadone, and

€. J., Qgabapgntjn, carbanmazeping, o] ' . .
oiotente 2P B B PR Rl puPfhc pan,which
cHSealiiialt (6l f¥dt! RImL e ated kathi @l epileptiadigg ghbapentin,

post - herpetic neuralgia), and tricyclic

casbamatepinesedpipis acid, (opiramaim Rhenyiein), SBMPAAntagonshe-8-»

miri ' LU Y ' y .
S 1 RS0 OB Sl oo s
tri@?rdi&hitidé}ﬁ{egsuﬁt@ (e. B Slabretines¢eatdlinetand atditriptyflime).s peopl e

of all ages and | evels of physical health, both in
heal t h capgin&§tihéddisediedUI)s uhcort@iable ivinaddn, lgangally caused by
Physi ol ogi ¢ bl adder contraction results in |arge pa;t )
blpddmmdgirasoyinaussle ingtabikiti debpifactshsrnleiof gll geg gt 1evels of physical
rd.iGer .
I YRR M SRy S e
cotfiradtioig@silavin ng g bad Gem acetydolmiine-pudmoed $tireslation dLpost-

help to control bl adder-detrusor-nuscle overactiVvity.
SanGHiOBE FHSCHIMIGHEGPIB mt??é}r@frla et A0 gnw%pirﬁaﬁs?ff%ﬁ‘% Ul
inRfREY d%ﬂﬂilse tf &ycfrﬁgésl?atv‘ﬁl%ﬁﬂﬁhe?—‘i’érﬁ’kaﬂﬁbfdﬁ@ﬁie@f \];cvhich help to

snoot h-nuscl e rel axants such as a conbination of
coraed blad dendebusorminscimaveagiativisy o Fonex agrpleyanticholinergics such as

e SR Gl o R bbb hmb e elanancs

sue\ds A cBinbatiod of kicehic ébgy%u@%ﬁr B¢k 88Rine ofae kstidblidrgic,

S. Afr. Med. J. 63:3 (1983); R K. Mrakhur et al |,

havechesn hesdlitg 18t UL (598612043 Woas)Yrol. Krias & ditydd-Sar o /1 é1995);
Cfonti N . : ot . Sare .

LRI GE YR P 208 (B RERAEP! g Sy BRI .k

Marrkh 6@ al. N8 hdhstheliaBiSCEOE 94 ( E838)s eTtiesd timgsratensit affeative,

this type of treatnent. e
however, i¥1 F5?111 patients having uninhibited bladder contractions. Administration of

anticholinergic medications represent the mainstay of this type of treatment.

None of the existing commercial drug treatments for UI, however, has
achieved complete success in all classes of Ul patients, nor has treatment occurred
without significant adverse side effects. For example, drowsiness, dry mouth,
constipation, blurred vision, headaches, tachycardia, and cardiac arrhythmia, which are
related to the anticholinergic activity of traditional anti-UI drugs, can occur frequently

and adversely affect patient compliance. Yet despite the prevalence of unwanted
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None of the existing comercial drug treatnents for

U, however, has achieved conplete success in all
wolesgee13of U patients, nor has treatnment occBCTAS2004/042732

wi t hout significant adverse3side effects. For exanple,

drowsi ness, dry nouth, constipation, blurred vision,
anhelaﬂme@seffetcascmmryq:raaenta,r@ue&lmeegzc drugh prepareentiyipreseribed

are, rel ated hol v
fof pedignigie Un e oo Yyerel ARG Tbtinich @163 & Berkow
edadueysel y affect patient conpllance Yet desplte the
preval ence of unwant edanticholinergic effects in many

patients, %lﬁﬁ‘& hGheH| P&ﬁ{ 18 Hévelip aSulade 1a6érs ﬁBHl?\%as a result of an

prescribed tor pat s having U . TheMerck nual of
imbklhcabetwadmaaid sécostoFactoBy alsRkn@en ko nggtessive §arigrs,” such as

About 1 in 10 develo ancu

G s B R TPl e PR e S TP e
fadiBfst Qlch as GG T WicaABonaf) HIRES iane pfaatdglingins. such as
stomach acid, pepsin, and Fbllcobacterpylorl

I nfectionpg ]p{ gf@kergmt ely 1&\‘&@&%&1}6%@ &GhRibfingIHE D

as secretion o mucus, and
agpressivaficeorsi Rer. exﬁmpw, metatide ﬁuohl as ahgnmym hygdraxjds, maghessam

redu I ng 13Wthlénh it g_ﬁd 8{] fa’gczt orga’to IE&lrtralize

st%ﬁ hdémpﬁxgh’l&x h&Reves! O&Ialntéauéw aqul@@m aéaamg&adlaﬁs'ﬂacmaaaache and
I carbonate can be used to neutralize stonach acj ds.

weakinessi wmtam@/m@aso interfeteauitle thel abserpton of pthgrfrkgs infp the blood
nause \%{j and weakness. Ant aci ds can al so
etahe absor ption of ot her drugs into the

2'302?”:: { fomand,cadse darihes. A2 ARARR0LAS, Bt bridine
aré Eﬁo %Ef]tptoL{?e%fjulEQfs gg%tagbﬁ% $rothiste @[Heﬁﬁ@dlingﬂa? B gastric

ul cer l'1ng by reducin astric acid and
acill gbdigestiversnyymae swstation] lt@d by-his@gningand etherflargonists m the

el h%gﬂdﬁﬁw o Stmg%g&agomsti'th%%%&b@&}iﬂca@y@ B4 Bhigkboment an

can’cause breas ar genent
inpBRGHCE M€ Meh R AL cheRgYs Abspetialty asthe ekleelg), akddache) dnixmess
elderly . headache, dizzi ness, nausea, nyal gi a,
nagises: ia rdé\@ﬂleaaﬁqua@@é‘?ver ‘H+, K+ - ATPase inhibitors
such as oneprazole and Iansoprazole are _al so used to
treat ul cBf.SK +ATPase inhihiterssach apmenranode aqﬁqlpﬁiqprétzﬁkﬁ are also

duct.i on +y
o il IR Rl 5 S BB e
%ﬂi@l skirh@hSo baedte deidn Sideadfectsi aasachaed with@BpKha IA’I(RaBé mhibitors
eadache, dizzi ness, somol encg kA n.rashes,
include nausea, diarrhea, abdominal colic, headache, dizziness, somnolence, skin rashes,

and transient elevations of plasma activities of aminotransferases.

Sucraflate is also used to treat ulcers. Sucraflate adheres to epithelial cells
and is believed to form a protective coating at the base of an ulcer to promote healing.
Sucraflate, however, can cause constipation, dry mouth, and interfere with the absorption

of other drugs.

Antibiotics are used when Helicobacter pylori is the underlying cause of
the ulcer. Often antibiotic therapy is coupled with the administration of bismuth
compounds such as bismuth subsalicylate and colloidal bismuth citrate. The bismuth

compounds are believed to enhance secretion of mucous and HCO3', inhibit pepsin
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and transient elevations of plasma activities of

am notransferases. Sucraflate is also used to treat
woleermse13bucr af | at e adheres to epithelial cell scang2003/042732

believed to forma protecti¥e coating at the base of

an ulcer to pronote healing. Sucraflate, however, can
actBANS EnC AN 8¢ hip adtitabteridiragaimsublhpyland Iigestéorf efrtésmitthicorripeunds,

absorption of other drugs. Anti.bioticss: are used v\,henthth
howevercesndeaddoplgvaied plasmeoneiiaiPys #g‘%c a?i@ecaBﬁnetFﬁ%re with the

ul.cer. tibiotic thera is coupled with the
absgaﬁ)?tnfon oﬁﬂe%i'aé%l Py P

nistra of bismuth conmpounds such as bisnuth
subsalicy) ate.and co ' i it LAt ; ;
o1 it h_ SETYEUREE GO SucPhFlbeRlal B scchiion of acid and
stifi GG 3B tidz 8 mudonl ald bicpdpsata and anei dyp, usad tb @eat ukesrs,
an anti bacterial against H pél o(ﬁi. l.ngestion o@m Effective
espscifyhccsoBtines Wheaeenonsistpiqal aptiinlamprgloryrues. Bitec
|38 Mad] A ' i SidGbdbinhal
orR B BAFAS G b Bl el ot et
craafith@olesiditso; boras prosaglandiataabklogiesird aboriEasteats. on of
acid and stinulate the secretion of nucous and
bi car bonatgbadsohe, aahBeral sedicoid, taredto be wsed 40 treat ulcers.
especially ulcers in patients who require nonst %oigal
Cazbanioxplone apnearsde plier the SOmpesidion nddusHtyy qf Jaguptneredy
rost agl i o! e nar A€ Bluid
R AL o EBer RO Gatea
retBfitdst, gpendision Angokaamsa, and inagriredi ghurosetolerance.
Car benoxol one, a mneral corticoid, can also be used
to treat MhsRfisic cBaliiepiexnatagorisdppenaspitanzapibeand tekenzapine

conposition and quantity of cous, thereb nhanci nq .
can soeCBRBI0 rsél_iqe?aéid Se@&{l% ﬁ@%?%ﬁ‘iﬁe% pﬁé?/ ?C%%%ﬁ“}léec e
cnhflodBit ARtohlHIifoih &l &'rhith, URRE] HiSioA! 4id coRyBRiaheThaderck

an npal rred ¢ 0

'ucose erance. Miscarinic cholinergic
MamidepMedical Bifermasion gD6-500 &Bi Berkawd:, 08 Randi Greodemgn and

al so be used to redyce aci.d secreti
Giljngre s d he &lgrneqofogiqdd Bgpis ﬁaﬁg%%{ apsifies I 5%?%9? %fag&man and L.
.ant | ghggl ide dry nouth, blurred vision, and
Ll@%&@%ﬂgét‘;i %%@?E}é Merck Manual of Medical |nformation

496- 500 ( L AL s SRAIRNG RS e Wileh the
The Phar n@ggl%%#%gb% glsfis ofXThergpeuti cs 901-915 (J.

bdviasl Besumariaflamed, iofibn calsagsrecursing abdhmingb@ymps and diarrhea. The
I nf | ammat ory- |, qi sease BD). is @.chronic disorder
WOty RS Q,fHBpnée &%ﬁ? s g’éﬁ"‘éﬁé&d f‘fﬁﬁa@fﬁaﬁ’l%bsft en causi ng

recurring _abdom nal cranps anci 8“ arrhela. Thte
Crohn’s disease, which can include regional énteritis, granulomatous

ileitis, and ileocolitis, is a chronic inflammation of the intestinal wall. Crohn’s disease
occurs equally in both sexes and is more common in Jews of eastern-European ancestry.
Most cases of Crohn’s disease begin before age 30 and the majority start between the
ages of 14 and 24. The disease typically affects the full thickness of the intestinal wall.
Generally the disease affects the lowest portion of the small intestine (ileum) and the

large intestine, but can occur in any part of the digestive tract.

Early symptoms of Crohn’s disease are chronic diarthea, crampy
abdominal pain, fever, loss of appetite, and weight loss. Complications associated with
Crohn’s disease include the development of intestinal obstructions, abnormal connecting

channels (fistulas), and abscesses. The risk of cancer of the large intestine is increased in
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two types of IBD are Crohn's di sease and ul cerative
colitis. Crohn's disease, which can include regional
wenv@ricti3s, granul omatous ileitis, and il eocol PCTAIS2008/042732
a chronic inflamuation of the intestinal wall. Crohn's
di sease occurs equally in both sexes and is nore
peoplenio Hane Tevim’ oflisemst Often Erolupe diseasedessspsiatefiygth other

.cases of Crohn's djsease begin.befpre .age 30.and .the, ..
dispdest Pl a8 EalTTonss: ALsVRADSQBUOT L AYjrighlty AayIOidRes, Artrits,

' ' i | pydii exfostieankylosi
e i o B D e s ulylosine
spbmiydisis, saomilitnuvditis, laed primiaty soleresing akolangivs myheie i nodeown

1 a i,ntestine, but can occur in any part of the
Cuﬁ‘?r[é’ggtr‘i’lg’esalrs%{az Early synptoms of Crohn's disease are

chronic diarrhea, cr y. abdom nal in,.fever, LoOSs

of appet iQré?lPéﬁJad Wélrfggi) S¥‘§§g{%m®€ﬁs&c%§eﬂ]‘f"% ?r%g)s%glrs%qsg,qc an be
relidell b aRHPhotindl 3 8%, | it eyl Sl0gEuatian @BsHorREd opium tincture,

Intestinal obstTuctions, abnormal connecting channel s
or(cbdaihell @eneraliy theadrsg éstaleen orfle befoska ofeakancer of the

| arge intestine is increased i npeople who have Crohn's

di sease. E¥ohéRpédt@hnamibibtie aseofien sissnisteatdetd tigat the symptoms

ot her di sorders such .as gal ] stqnes,_inadequat .
of bR s ChssHcof T dRIIPIBHE StaRIREIA Sotten AR ierqywhen the disease

afge?{osg.gé Rldd infestifPO DOYUS aBLQERE hhd Sistufls W SAIBO MRS Wdhg-term

rma- gangrenosum ankyl osing spondylitis,
uss af neidonidasgle thosievess camdainggeineavey, eulting i pigs-and-needles

chol angitis. There is nown cur.e f.or, Cr '
segpBRL B hepimp@ees oy dReHRae and ey Pl Gups gog quppress
M §dFBRRLS efeSRBS & theddtgb trtéstink € Thekelirugs, however, are less

anti1 chol i nergi'c drugs, dgphenoxyl_at e, | operam de,
effhetivioin wddem sevare flatecinsr £ortinosieenias. sach eredusqng, redpgs fever

r is taken grally. B - : id
o et S5k 8 Bl o DyelBess oG BRF Rt Merol
thSMPP L 1RFever, ikieiablyedilts @asgioud bide affectvswdhi s high blood-sugar

metroni dazole is often adni ni stered when the

lexels.dersasef sisk 8F HHCGHioNeQYAREIQSHS. WALFE Sl Bt GaERG e skin.
Dﬁ%? ﬁs%%l‘?%aa%%@g&b‘?#e hEd my&ggdﬁﬁgg ch@ b the immune system and

OWever, amage nerves, resultlng
ark pfteh effe@ivé-for€ribas dismsain pabisnts that de nat respenddo jodgs drugs.

Sul f asal azi ne and .chem.cal Ly r ugs. gan .
Tietp gras b gr VT HRRE B n 6 TR PP hBioRRLk bepgfis and can
caubd §51dubSide THESS sMLB%l1chSBMREeatifis Lanlde6w vafifecsibddieeli dount.
sudden, severe fl are-ups. rticosteroids, such as

predni songy, b /UGS s IRUSE ARds HeAihidhERe RYE JRIri@¥Eor when
abdom nal pai'n and tenderness. Long-term ' _
alsoessécadiseulad do hdtdrealy yurgbnywan e necassay itaisnyovesksghsed seefions of

serious sjde effects such as high,bl ood- sugar .
the intestl%le. Surgery, however, does no‘%l cure tge disease, an% u%ilammatlon tends to

recur where the intestine is rejoined. In almost half of the cases a second operation is
needed. The Merck Manual of Medical Information 528-530 (R. Berkow ed., 1997).

Ulcerative colitis is a chronic disease in which the large intestine becomes
inflamed and ulcerated, leading to episodes of bloody diarthea, abdominal cramps, and
fever. Ulcerative colitis usually begins between ages 15 and 30, however, a small group
of people have their first attack between ages 50 and 70. Unlike Crohn’s disease,

ulcerative colitis never affects the small intestine and does not affect the full thickness of
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| evel s, increased risk of infection, osteoporosis,
water retention, and fragility of the skin. Drugs such
wea@Eaas13d opr i ne and nercaptouri ne can conpr onPEE/UShm4/042732
i mune system and are oftenéeffective for Crohn's
di sease in patients that do not respond to other
thelintgtine. Thigsdisakeigsualll begine in tha sectith yné gecdigneid cglon and

evagnilbispranapaseHEbr oBp wOralen g R e AMeSRE fpe cause of
ulgegﬁide%\%’pﬁée‘isﬁﬁkﬁé@&dTfe%hhexﬁ QB FlceraVihe Bolisab Birscteld fr@nolling

uses intestine to be obstructed or when
infsmesae seducinfi sytpkass, dod replacinglost fiuidyad nudentpe
necessary to renove di seased sections of the
i nt est i ngrritSbledory] syidvane (1B SY desdinatierefrrotility of the entire
di sease, and inf|anmati on tends to r.ecur re.the
A RIEE R TR ¢S BROm B s R oA P nd e B affects

{ | isfageded. The Merck Manual of
th%ggﬁlgbglrgﬁﬁp@?ﬁrf%%on 528-530 (R Berkow ed., 1997).

U cerati olitis i r ORi - . ~ .
ar ge i i Bsts e e sy i qiTas, ThefaT e SHlEoloRitype, i
conBaetilp gidgeredibysaadas, ikl ushalhydyodices phsadic ettipatia and diarthea

NS L Sl B0
dtﬁeefbﬁklg %ﬁlv(ﬁr c&g&ﬁgg, ubhdiRtin Aid BGEr HIARAN TAEBPersofl saffetindfrom
nl | ohn''s

I'seas€, ulcerative colitis never )
spaftfoeafion type IBSrahn also exmrienee kloatingo gas, nauseafiicadache Hatigue,

full, thickness, aft.he intestine. e di sease I
R e T
plt%ﬁ@d%g gﬁhiexs SiRFREOS RALfipatibhy TRE demph eircbepid Suddegh aodtwith

e

large intestine. The cause of ulcerative colitis
extemeniganap. Ofico dhardintrhes oqghisspan pljer a@piliand cpig sometimes occur

. directed to controlling inflammation, reducing

1 ﬁﬁ%§§§?°%ﬁga@%ﬁﬁ-cing lost fluids and nutrients.
Irritabl e bowel s me (1BS).is_ _a gdisor e
ot 1ty bestiret b BRaly FEenS et iinbf S aR oS pasiens's diet

oRbIamN RebmRRLAd GENS It avditibains, dabbdgessorbitdSnd fructose.
affects three-tines nore wonen than nen. There are

t WO,
Artajvefat, highdfibenflict B8 alyphelpisprie IB§ pationtt sRegudarphysigal activity can

. i ; . |
Y R S e S T S
MMpsabdineftheRlcpedusction of it gistointestiivd tpai are gamerglbymeot

TR AT U IO T —

. | | .
h%lf) g‘gihls(ﬁﬁ‘?ﬁéap 15908 ck X/fb%ﬁ!élg% MeéHic A TrfBrkrodsi 3230555 (R. Berkow ed.,

g, gas, nausea, ache, fatigue, depression,
199Wi ety, and difficulty concentrating. The second type
of 1BS usually produces painless diarrhea or

const i pat Certain Pherntticatitidab agenarhave heen admidistdrgd fomdrenfing
addiction. U.S. Patent No. 5,556,838 to Mayer et al. discloses the use of nontoxic
NMDA-blocking agents co-administered with an addictive substance to prevent the
development of tolerance or withdrawal symptoms. U.S. Patent No. 5,574,052 to Rose
et al. discloses co-administration of an addictive substance with an antagonist to partially
block the pharmacological effects of the substance. U.S. Patent No. 5,075,341 to
Mendelson et al. discloses the use of a mixed opiate agonist/antagonist to treat cocaine

and opiate addiction. U.S. Patent No. 5,232,934 to Downs discloses administration of
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extrene urgency. Oten the diarrhea occurs soon after

a neal and can sonetinmes occur imredi ately upon
weawvels@asrsgy. Treatment of |BS typi cal l'y invol veBCT/US2004/042732

nodi fication of an IBS-patient's diet. Oten it is

recommended that an I BS patient avoid beans, cabbage
-pllmnbkjrr]py:ndmd tenterklision. AV.S GRatéris Nohs,§30,680berd 3128, &w

al so he

Impsrato, et (Hm? n%wlégé atpq%téétgﬁtgtsap@]gﬂ 18@?){’0&8{1 Se'pﬁ%ql agc?lc{lo | tﬁ S.
Paftefhg ﬁdt 2'35? 93 PIPRESeY et. BY. UBSlo8d4CRNRMBIORER: hexf-it Reowhdhctors

unction of the gastrointestinal tract are
to ikt at teyenonewblogival adapfive changes thagcorgRite with behavioral changes

Ant i dli arr,
in BB B R, Ut R aNp R L og 0 ONE Rk Sy mgfantine
enVEﬁhﬁi@éd Adedral ARihIRRy ey iéPan( MimBes &@hWaB@brvoﬂs&%it):m to inhibit
Certain pharmaceutical agents have been adm nis

thé¢ developwaani pfopieidi igtoleancey 15S. E»é@lémo Re04584 S%BS§8€’P6 discloses
raﬁwéﬁ\ (bﬂ)'é%j’ &é&ééréhﬁ&%® 4 g%a ‘1'0:}}310 3 W%&§ rl]lSea chix Cfhe Ire\ygntwn

orgHlRsFtoR A GAtHdeavidil 8yRdtbme hesultieererp rdictiaf tot drhgy amider tre
wi t hdrawal synptons. U. S. Patent No. 5,574,052 to Rose
treatment of gheygic erdsngighi ni stration of an addictive
substance with an antagonist to partially bl ock the
phar macol Withowl treafrhenst Barimserie disgase paegresseq jog rigigd pkigetic state

75,341.t 0o S
ml\qﬁ'fl}g ieB 5 %A glcg%algﬁl st‘?agl%g ggo% s%elgéo ;ﬂ egglteé%(tﬁﬁﬂﬁ%uﬂg from
coilRbGorddiiidobility, inSuding taspitativa pnburddiia 88 gulimnboyersbolism.
di'scl oses_adm_ni strati on of 3- phenox %/rldln o treat
Dguggicemponly uyed forshe Epptanenpof %ﬂglw betiseass 1150 ,459 to

t
oG 21opacbernfl ECheaRRIAg sQeBThg AR, a0 oL

trﬂl@XMﬁﬁl:cdyl hyelrochidrided i Bhetcoseminsnhorsévey BORE forrdrigs useful for the
r owt i, t hi bj t i A

tr%ﬁ«gs@q B s b Bl Arein o B R afctile
changes in ddi ct ed d dual No.
2o 9%&2@3@3&%?@%@&9:@@ Rimberdplomieercn
ac%gfnggfﬁled gggééhles%ﬁé(ssct% 1§1§n, l'ﬁ/eﬁglaa% spRed Wit &ly,

ous ste evel op nt of op|0|d
bénzbdiagspines are the SrosPairembnlyioised ambandey agentBémrgeneralized anxiety
di scl oses %lacem

diggrder. (BenzodingaRings JVERGT ca5Y etk of aradusing igpalpeRLor

cd Etldﬁsﬁd'sﬁllrea %&wmﬁéﬁdl@ Npticul@ly Bif theEldariyi Wwitieh ed@tesult in
syndrone resuiting from addi ction to drugs and for the

chtfemmelnlerlum, eibfalls avithofegqriurae nBedatives\are Alse commeatshiricribed
r kl ngsz?ngue y. dJl"}Slee glzs’a%lrgrrlgsgr a% %ugp(%ro%e,r Arg Iafgo %lgéd’]t%tti'e%t moderate

anx1ety. The azapirones, however, are less useful for treating severe anxiety

accompanied with panic attacks.

Epilepsy is a disorder characterized by the tendency to have recurring
seizures. Examples of drugs for treating a seizure and epilepsy include carbamazepine,
ethosuximide, gabapentin, lamotrignine, phenobarbital, phenytoin, primidone, valproic
acid, trimethadione, bemzodiaepines, gabapentin, lamotrigine, y-vinyl GABA,
acetazolamide, and felbamate. Anti-seizure drugs, however, can have side effects such
as drowsiness; hyperactivity; hallucinations; inability to concentrate; central and

peripheral nervous system toxicity, such as nystagmus, ataxia, diplopia, and vertigo;
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in which patients are incapable of caring for
t hensel ves. Death frequently results from
woanFleesdbi ons of inmmobility, including aspiraPCoMS2004/042732
pneunoni a or pul nonary enbo$i sm Drugs commonly used
for the treatnent of Parkinson's disease include . i
giogividi hd/ppavlastw gartrointegtisplpdistuchancsrsyai 8y PaIeH Fomiting, epigastric
sel eqi | ntad 8
pai; g e B O R B0 of MR B Mefétisetc hormone,
hﬁé%@%eﬁﬁ@fgwcoﬁ&ﬁa bEteoﬁlalaafanam hyplerseadikivinsaich 3s seaslatsiform

avi ng an i nproved therapeutlc profile. Anxj |
ragh, mbﬂhfagprr@qheﬁ@ww Jobpsafr syRdrogie, pysyanigil WS&éﬂb@PatosuS and

often Q
e
thﬁfn&bdcb@ ermat apl@stivandyialselinegdl oblasii aaeyiza gireterich Manual of
gener al i zed anxi etéa/ di so%ger g%odl azepi nes,
Medgehlsformgtion $43-Ae0 (R-Herkew sl ng i npairnment of
cognition and skilled notor functions articularly, in
the el der$ymptamsof siekes vasidepending gn il Bt offbe Bt i atfected.
and fal.l t:
st b R S RO DR A 3 B oy
wedknB4SH patilsis 6 4@ ainS lesecorieaider efdhe budie patiel lmsxofetiyon or

The azapi rones, however, are Iqils H'ﬁf ul fo al %
heggipsrdoublexvigey, digzienip e SREs alei ¢ tYaIPtﬂHEk@g of the appropriate
WFRl'ch Bt LS iR & ée%ﬁﬂgsﬁﬁb%mm yP¥ndshA Iﬁ&f&ﬁ%&\/loss of

eturring sel | es”of drugs for
blhd&at:omgolalmname end falling, andrfsmtmgmcrhd synoptoa galx bpperaranent

ongh R 5K] TG ot RS TR oF ARyedoT A BRa rokes
inPRIE QR¥i R 1ﬁﬁt§ sullPRaR ?Qltil'l 'Hmés&mtﬁrézgd Wfelo@ sMENY sti@hBRinase or

acet azol a and fel bamate. Anti-seizure drugs,
tmuwplaemmqgam aﬁw@rsamlelf@ga‘ bet reducectvellingduehgs masaitol or

DABSIAFUAY 1 BRI Rt PR 5950 o .

g7>5| city, such as nystagnus, ataxia, diplopia, and
vertigo; gi ngi val hyperpl asia; gastrointestinal

di st ur banpgginsiic An aBpleAaseRnsRM thitPlomBle |S&@ﬁilﬁig‘3
pai n, and anorexi a; endocrine effects such

Comvenbipnallyn pmntm mat@d &y ipbotedhenanyeyith yb@w@lgt @e‘Pﬁ RUVA or with

oGEREY T 5P LR BRI ABRAEEkbtil ngoh 2
arsid@pRBSm&Ohnson syndrone, system c | upus
eryt hemat osus, and hepatic necrosis; and henat ol ogi cal

react i ons saiedleARt g%ﬁrsfseiflth@ﬁhﬁsb@oplagrmm@ eackptdt S
t hronbocyt openi a, apl astic anem a, and megal obl asti c

Can3nRA) Mitve bkt stovkiaweabrt enalgesie aciivity i gt v prgpal models (K.
V\;alfker e? (Z\I}aeurop armacoelogy 4(;‘ ?% bOOO) and A. Dogrul et al., Neuroscience

Letters, 292(2):115-118 (2000)).

Selective antagonists of the mGIuRS receptor have also been shown to
exert anxiolytic and anti-depressant activity in in vivo animal models (E. Tatarczynska ez
al., Br. J. Pharmacol. 132(7):1423-1430 (2001) and P.J.M. Will et al., Trends in
Pharmacological Sciences 22(7):331-37 (2001)).

Selective antagonists of the mGluRS receptor have also been shown to

exert anti-Parkinson activity in vivo (K. J. Ossowska et al., Neuropharmacology
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20

Synptons of strokes vary dependi ng on what part of the
brain is affected. Synptons include | oss or abnornmal
weensake1sns in an armor |eg or one side of thechasy04/042732
weakness or paralysis of andarmor |eg or one side of
the body, partial |oss of vison or hearing, double
41(4) 21920 (2001 iané BT, Ms Will reedl. . Sfrerdstin PhiatmicolpgisaliSgiences
t hi_nki the appropriate word or saying it,
2-2-€7ﬁ'§%113i98§8418)'r ecogni ze parts of the body, unusual

nmovenents, | oss of bl adder caontrol, inbal ance,. and
fal l'ing, SalatYRIHRgMS qfiae Efg?ﬂB{‘g écepion Bpes %%‘? PreRshpwn to
> iV U PR&turENaIBs@encef
oG e R B B R & e
4(P|87BaR0O1)).drugs that break up clots such as
st rept oki nase or tissue plasm nogen activator, and
drugs t hathefeadtRissh®dvenad dent heabinrthe ait fad newr drugs useful for
corticosteroids, The Merck I\/a\r;yﬁgl of%gédi c(fll s
trepiifSPTREEYQHing Haing B, qopuleaze D), {BSqan addiee digsrdsr; Parkinsan’s
.an u t S i¢i0icBAdition,
A .
psyéHobis | d tdgawtivel disor@eron by defici, réstridtest romufunctiong Entington’s
such as nal trexone,, nal e, ,dangzol .. trigyclics
chaFfa: AROTOBIAS S BEloro I AL b e P orinpAfY. Frpfte spasm. o
ffBhARObEARIE APAAILEIGRGRRROr 5 ("Dl URS") have been
hown to exert analgesic activity in in vivo aninal
nodel s (kK k i ; is hoto be
(2000) arl%1 t%%h%g}a? ﬂef%]tem?l lh@ékgﬁ?%gg&gﬁ%@g%ﬁ@ ers,
coRQRLeA )as 4 RedhiBichADMGNYh reBobmetis poomart tuthe pesent@ppli¢asion.
n3d uRS receptor have al so been shown to exert
anxi ol ytic and ant,i -depr YA inin vivo
ani mal nodels (E. H MI N,
Phar macolppel32{ef) inkérfonléh3Bmbad3esldonptimts It Mrmitial (I): et
al ., Trends 1 n Pharmacol ogi cal Sciences 22(7):331-37
(2001)). Selective antagonists of the nd uR5 receptor
have al so been shown to exert"l\ranti - Par ki nson activity
invivo (K J. Ossowska et alN
Neur ophar macol ogy41(4): 413-20 \EZQ,Q%% and PI.M WII et
al, Trends in Pharnacol ogi c&al ,Qci ences 22(7):331-37

(2001)). Sel ective antagoni sthl of the nd uR5 receptor

have al so been shown tNEE€ i -dependence activity

in vivo (C. Chianulera et : ture Neurosci ence

|
R4 Ar2
@)

and pharmaceutically acceptable salts thereof, where:

AI'1 is
R
(Rz)n\\ (Rz)&\\ (F*z)uo\N\W Fosenn N5
| _N | _N I _N l /I{I // N
Ri Ry Ri Ri i

AIZ is



5 4(9):873-74 (2001)). There remains, however, a clear

need in the art for new drags useful for treating or
woness@atismg pain, U, an ulcer, IBD, |BS, an agdiraszoa/ 042732

di sorder, Parkinson's disea®e, parkinsonism anxiety,

epi | epsy, stroke a seizure, a pruritic condition,

psych03|s a cognltlgfzdlsorderwwa menory deficit,

restrictegrain fun Hunt ijggton's 1 hor ea,
Scl®rosis A "), denpnti a,

anyot ropNc Nt eralN

retinopat a muscl pasm a raine,y ting,
dyski nes\a, Ar deprfessiypn. C yati qn of aly Eshnce
in Secti hi H.pat i ot e
construed as aﬁ”%dn155|on hat suc R‘%}éference is prior

art to the present appllcatlon 3. SUMVARYOFTHE

I NVENTI ON The prese | nventl on onpasses
compounds for nmul a I (RS m (1) and

phar mace FIC acc pta Its %ﬁ where: Ari
is <n i <R LLLL E<suv|>au_ O Ar2
i SLALL V\LL UUUUV N’uuuv” - (R8) R I's”-H, -halo, -CH3,

-CN, -NO&2, -OH -OCH3, -NH2, -C(halo)3, -CH(halo)2, or
dependently:|(a) -halo, -OH,
(G -G o) I,

( ~@u v - (G-Ra)

4xbi cycl oa
- (C8- C|4)tr|cycloalkyl - (C5- CB)cycIoaIkenyI,

* ( Cg-
Ci 4) bi cycl oal ke al ylooom (3;
7- menber ) ﬁe‘lde%?ﬁcp%ﬁs 6&1 )E‘]J 2 1 "Oﬁ? » "N, ‘é(hatl&%
-CH(halo),, or -CHz(halo);

each R, is independently:
(a) -halo, -OH, -NH;, -CN, or -NO;

(b) -(C1-Cig)alkyl, -(Co-Cyp)alkenyl, -(C,-Cyo)alkynyl, -(Cs-
Cio)cycloalkyl, -(Cs-Cia)bicycloalkyl, -(Cg-Ca)tricycloalkyl, -(Cs-Cs)cycloalkenyl, -(Cs-
Cia)bicycloalkenyl, -(Cs-Cia)tricycloalkenyl, -(3- to 7-membered)heterocycle, or -(7- to
10-membered)bicycloheterocycle, each of which is unsubstituted or substituted with one

or more Rs groups; or

(c) -phenyl, -naphthyl, -(Cis)aryl or -(5- to 10-membered)heteroaryl, each
of which is unsubstituted or substituted with one or more Rg groups,

each Rj is independently:

(a) -halo, -OH, -NH,, -CN, or -NOg;

(b) -(C1-Cio)alkyl, -(C2-Cio)alkenyl, -(C2-Cio)alkynyl, -(Cs-
Cjo)cycloalkyl, ~(Cs-Cia)bicycloalkyl, -(Cs-Cig)tricycloalkyl, -(Cs-Cyg)cycloalkenyl,
~(Cs-C o)bicycloalkenyl, -(Cs-Cia)tricycloalkenyl, -(3- to 7-membered)heterocycle, or
~(7- to 10-membered)bicycloheterocycle, each of which is unsubstituted or substituted

with one or more Rs groups; or
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10- nenber ed) bi cycl oheterocycl e, each of which is
unsubstituted or substituted with one or nore R5

wgnaspse13or (c) -phenyl, -naphthyl, -(GC 4)aryl POT/USEE®4/042732
to 10- nenber ed) het eroaryl, 1@ach of which is

unsubstituted or substltut ed with one or nore
groups; dakriPhReyli sphiiedenml 9t -(Fp mﬁaﬁmbere@jheteroaryl each

of v@pég'l Bl?f%sgé\wﬂ%ukég&&d 8\5% cf(ng or ?ﬁo% Félﬁyoups,

&G e ; yhloéi‘ﬁﬁ?(&)(?@%)%? %x; ggpglgﬁ}gqlcl CaalkyD);

o 7 mentsaeblly ranerseeits, o} OBy (g aikit, <EEouidii, -
ccé g@ﬁb?ﬁ%ﬁd)ﬁ Cﬁrié @g‘kﬁ 0pYENR,. adribr! ol fébR -C(O)OR5,

uted’o uted vvlth one or nore

-Og}( Q)RS -OQ(QYOR7, pSiRN yS(O)RAARE@RR7;- (G 4) aryl Or - (5-
to 10-nenbered) heteroaryl, each of which is

unsubst i teatR RN mab[ilasltieﬁtlgt iedl @Jatky(o,neczec6)akkemle(C2-C6)alkynyl
(8r oups; R4 is -

CCOPNIOTRIL. S gelieah MRSVl reLpERUEITetReycle,

G A, B N, NN o

-NR‘JB}Q‘DRmG@DR% CORNOR, GO (OHR 7, -OODIPRYT,,-SROCE ()BR/0r -S(O)2R7;
-SR7, -S(OR7, or -S(O2R7; each R6 is |ndependently

(80 s fromorn el s
Conplynylo-( Qsﬁ@)ﬁb’@ﬁ@]@})’heﬁ(‘%r%ﬁé‘}b@ﬂ%‘ Tkeng pheayls -(3: @-{'hal 0) 2,
mepE iRl Ca e @%@%‘7@2 G 506 R,
| ;Id:(e?esg;?ﬁcp?? 1$_|1ndel§ gﬁ( (ffa@}% C;Cbg%ﬁﬁ%kﬁil (@2-C6)alkynyl,

-(€4-C3)c Q@hlﬁ'yif Y(MXLCg)C}(cﬁiﬂ@)II; ylﬁﬂeﬁgl k(}%l- ’:o 5- énembered)heterocycle

cl oal ken - to
Gbions 27 thatons deabato), - B aPB; diale, gLy N(Rg, <CH=NR,
N‘f@c@ﬁg P rb@)@%ft?@@@e@d(b ok )SF%)57 01 -S(O)Rs:

5(§5enbcz)rg%‘) hi’?i gggdepend%;l@?hdlo 3§“’ "hal 0) 2,

-CH2(hal o -NO2, -N(Ry) 2,

- CHENRY, 2“Nl ?bqlteg%@gm 00 or7. -0 O RY,
O OR7, .- SR7 S(O R7 O 2R7;

-0(9 h is an infeger r(anggmg from 0 o& )

p is an integer ranging from 0O to 2;
q is an integer ranging from O to 6;
r is an integer ranging from O to 5; and
s is an integer ranging from 0 to 4.

The invention further encompasses compounds of formula (IT):



each halo is independently -F, -d, -Br, or -1; mis

an integer ranging fromQo 2; n is an integer ranging
wOnw®0651303; p is an integer ranging from Qo BCTASR®4/042732

an integer ranging fromQadz26; r is an integer ranging

fromQo 5; and s is an integer ranging fromQo 4.

The invention further enco ses conpounds of fornula
(I):Ar1 J -(R3)ym () and phagmaceutically acceptabl e
salts thereof, where: Ari [s n(RRNRr Ar2is P

LL (Re)8 () (RB)L:S ' or [I (RPR is -H -halo,
-CH3, -CN, -N&2, -OH, OCH3N NH2, - C(hal o) 3,
-CH(hal 0) 2, or -CH2(hg) Cc i s independently:
(a) -halo, -OH -NH2, 2CN or ng (b) -(G -Gi

o) al kyl, -(C2-C O)alkenyIF?.4-(%Oo)alkynyl, - (C3-
C o)cycl oal kyl, -(C8-Ci 4) bi cycl oal kyl ,

-(C8-Ci4)tricycl oal kyl, Cﬁﬂ@) cycl oal kenyl, -(C8-

Ci 4) bi cycl oal kenyl , (C8 c )tr| cycl oal kenyl, -(3- to

7-menber ed) heterocycle, or - to
mQQhWQMM}lﬁlaéWF%lﬂaﬁéF D eWhﬁﬁch of which is

unsubstituted or substituted with one or nore R5
groups; oAric) -phenyl, -naphthyl, -(C 4)aryl or -(5-
to 10- nenber ed) heteroaryl, each

(Ro)ny, . \ (Rz)&\\ (F%;g),o\N\j (Rz)p\@N N—S
U U e
R1 R-] R1 R1 I:{1

X
N

\ \ | (e
(Re)s - L 7(Re)s ,®<R8)s : A

7 (Reds 6 T (Re)q (5 Rs)r
AN
(Ra» JRar or | I Ra)

R, is -H, -halo, -CHs, -CN, -NO,, -OH, -OCHj3, -NHj, -C(halo)s,
-CH(halo),, or -CH(halo);

>

\>_

=2
=
T

N

(7]

N/

(@]

2
\/\

e

C

(o

10 each R is independently:

(a) -halo, -OH, -NH,, -CN, or -NOy;
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of which is unsubstituted or substituted with one or
nore R groups; each R3 is independently: (a) -halo,
wWOah)s/0603, -CN, or -NO2; (b) -(G -G o0)al kyl pCT/US2004/042732
-(C2-C o) al kenyl, -(C2-Ci 0)&l kynyl, -(C3-
G o)cycl oal kyl, -(C8-C 4)bi cycl oal kyI
_(Cg- Ci 4)by i(€y-€healkily rccz@@au@ylo)(ﬁyﬂl@aﬂmwyr(Ca-

ot oty S AR, £ P S R Moy, <1

C1HBiTEIvRERH) SCQGL)&R@EI%BH{@MW &3- t%aﬁﬁleﬁfbei«wb}ﬁbrbéycle or -(7- to

unsubstituted or substituted with one or nore
10gnemp@pd)brcy(:b}1etem¢arﬁlyl each gfphidhyis unsu(o@tnseér%subﬁtltutf@wﬂh one
- menber ed) heteroaryl each of which is
OIHH% RS or substituted with one or nore R

760 N (0 whesh spRy CabsvEer 18 P0G erbE DR ey cach

of “i?ﬂf i3 ngsu"bgﬁalﬁém substftgt%d GRha kR Yﬂore R(s p@ﬁ) al kynyl,
- 2, -CH=NR?, - ORY7,

OCR? SR7 -S(O R,
or S(O)%%gqs @1{?@' croad 2

'S | ndependent ly -(G -C6)al kyl,

g%nbgg g?g gﬂ k%]ﬁé/ ﬁ)%ﬁlg (C3 C8) cycl oal kyl ,
Sbﬁ( nal ?@ @‘e%ioc cq;afffgﬁ%eﬂ%f’ <%8§%ﬁﬂh@%)@
v Ayl C@chjtﬁé MRy, (O (CYBYcloalkenyl,
Q& - 921 each R7.1s

(Cﬁ@e@ﬂenmlk@nyl H{C&-édgtncml@ﬁlkgﬂy & @7 aagEbaedpeterocycle, or

-(7_-((% Ot%“j‘)e@%ft?%?ﬁ?/ﬁ?%lr?? t,ggo-cgﬁe’ny ?1'1 8?&\'@&1 s u%s_ubstltuted or substituted

witk Bhesedbhatepooysoe, - C(hal 0)3, -CH(hal 0)2, or
-CH2( hal 0); each R8 is independently -(CG -0C6)al kyl,

C2-C ted d) 1, each
gCS C8§ 2{%' e ?Bm?ri)@lbwyyb? (_S(Mﬁl‘be Heleybaryl, eac

ofBNInelnissm@@bsml@tted @w@s@tuteda(lﬂm@)@ moraﬁ(argam 2,
-CH2(hal o), -CN, -OH, -halo, -
- CH=NR7, RNR7BH: CNMO)O@W@alk@( o) @(@)N}iég (-g;galkyl)
-OC(O OR7, -SR7, -S(OR7, or -S(O 2R7;each halo is
I ndependegiichRs 1Emde@ndentl3r -CNr-OH, -(Gn-Coaliayl, (¢hegpalkenyl, -(Csz-

Camkgayle hale, e e TERgkris TR ONRe0H: Oty SoORE TR0}y
-OC(O)R7, -OC(O)OR7, -SR7, -S(O)R7, or -S(O)2R7;

each Rg is independently -(C;-Cs)alkyl, -(C2-Cs)alkenyl, -(Cy-Cg)alkynyl,
~(C5-Cg)cycloalkyl, ~(Cs-Cg)cycloalkenyl, -phenyl, -(3- to 5-membered)heterocycle,
-C(halo)s, -CH(halo),, -CH(halo), -CN, -OH, -halo, -N3, -NO, -N(R7),, -CH=NRy,
-NR,OH, -OR7, -COR7, -C(O)OR7, -OC(0)R7, -OC(O)OR7, -SR7, -S(O)R7, or -S(O)2R7;

each Ry is independently -H, -(C;-Ce)alkyl, -(C2-Cs)alkenyl, -(Cz-
Cg)alkynyl, -(Cs-Cg)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -(3- to 5-
membered)heterocycle, -C(halo)s, -CH(halo),, or -CHa(halo);

each Rg is independently -(C;-Ce)alkyl, -(C2-Cg)alkenyl, -(C2-Co)alkynyl,
-(C3-Cg)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -(3- to 5-membered)heterocycle,
-C(halo)s, -CH(halo),, -CHj(halo), -CN, -OH, -halo, -N3, -NO;, -N(R7)2, -CH=NRy,
-NR,OH, -OR7, -COR3, -C(O)OR7, -OC(O)R7, -OC(O)OR7, -SR7, -S(O)Ry, or -S(O)2R7;
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g is an integer ranging fromO to 6; r is an integer
ranging fromO to 5; and s is an integer ranging from
w0 20a5/046138 conpound of formula (1) or (I1) or &CT/US2004/042732
pharmaceutically acceptabl el4salt thereof (a
"Ni tro(cyano)vi nyl pi perazi ne Conpound") is useful for
t r eat i ng each mleveintépegdeaiyF, WL, -Bmowtlcer, EBD, | BS, an
addi ctive disorder, Parkinson's disease, parkinsonism
anxi ety, e drcipseger shgokdrona0selzure, a pruritic
condi tion, psychosis, a cognitive disorder, a nmenory
deficit, figahhihtesdadtive fomlMetd;on, Huntington's
chorea, ALS, denentia, retinopathy, a nuscle spasm a
m grai ne,, NQ L ,a[ggiﬁ | ) @2-0r depression (each
being a ' C%\é%g}u}tib%%'r) | né(ggﬁgon?rrzél . The invention al so

rel at es t(gi(s%ﬁrmggértrgl&gﬁgﬁgmgo%ng an effective anount
n

of a Nitro(cyanojvVi I'perazi ie Conpound and a

phar maceut.i cal |y accept abl e vehi, . The conpositions

are usef Lflls%Pt%/%eégﬂgﬁrbgatg?lg&tggé%(fng a Condition in

an ani mal ., The invent i,onffurthe4r rel ates to nethods

for treatS g aegt4Meihirondh8 sing administering to

an animal in need thereof an effective anount. of a

Ni t r o( cy aePmpayidpifermyle B oeshhen eharmaceutigalbniqegpfable salt

eI QI R%sC By RUsLMOiGR tleRfisd b ti

mé%?r{){}’i ylﬁgdcg%r@%]?lgltpﬁng to&ggo ani )r/ral I'n need ther e%ff@ve.zn e
pain, @ frecicery B3 RNBS anafldiatin disaey Rakinsonisl isqaes, garkirsonism,

Compound. The . invention stil.l further relates to.. ..
APRRTHGRYCRSYy STAbf HITFHE a\}%ﬂ_wh gonelitiglh gy Sty qecgjtivp disorder, a
mgllﬁggsﬁ (}&ﬁit' s cfedHrain FRRGRoh SHOS R S 6lidreg A1.S; @elnentia,

capabl e of expressi ng VR with an effective anount of .
retindfating @ oywole)spasmy aonjgsaing. eaitegydyskiaesiar pe deprotsian (§ach being

g.(gﬁi){léi.fusther relates to nethods for inhibiting md uR5
af HBh AR conprising contacting a cell

oo o, e o BT 5o g
a | ﬁlﬁ? BF b NrSlcyAdo) Vi IpiRiazi® @éBFound Aalahddemiutically acceptable

biting netabotropic glutamate receptor 1 = .
vefhtichel TR ¢ompasitiss ere sefd Tordrqating enpreventing aeprdiden Wgmanimal.
cell capable of expressing ndQuR wth an effective

amount of The MNvemtifncfpethen relates|tp neéhods fordragting o Graadition,

comprising administering to an animal in need thereof an effective amount of a

Nitro(cyano)vinylpiperazine Compound.

The invention further relates to methods for preventing a Condition,
comprising administering to an animal in need thereof an effective amount of a

Nitro(cyano)vinylpiperazine Compound.

The invention still further relates to methods for inhibiting Vanilloid
Receptor 1 (“VR1”) function in a cell, comprising contacting a cell capable of expressing

VR1 with an effective amount of a Nitro(cyano)vinylpiperazine Compound.

The invention still further relates to methods for inhibiting mGIluRS
function in a cell, comprising contacting a cell capable of expressing mGluRS with an

effective amount of a Nitro(cyano)vinylpiperazine Compound.



The invention still further relates to nethods for
preparing a conposition, conprising the step of
wadmsweeugoa Nitro(cyano) vi nyl pi perazi ne ConpouRdTaseoa/ 042732
pharmaceutically acceptabl eiscarrier or excipient. The
invention still further relates to a kit conprising a

cont ai ner Tediventinngilladyrtherfralatas jo methodp forgphihiting metabotropic
‘ e ; u
oL GEL RN ORISR0 I Mo Rife BUERERL o co gupaic
oft dx@rdseink VG108 1deitipand effecties ambpiit o Nind(dyaho)sinydpipstazine
exanpl es, which are intended to exenplify non-limting
Cempedidrent s of the invention. 4. DETAILED DESCRI PTI ON
OF THE I NVENTION 4. 1 _ N
5 Ni t Rg( ¢ YAREg invention; stilnstheieciatge Gunpgiods farareparing @ qompesition,

: , .present 1 nvent.i on.en
oI R o AL SO s RSP R
pirmateutica]yadcEptuble carritf ot excipéd, R3, R4, and mare

defi ned above for the N tro(cyano)vinyl pi perazine

ConpoundsTrd inferitiBa sill(flnther BlaRR %0 8 KRQBIIPRRing 2Aontaidet
pyridyl group, hi another enbodinment Ar'i isS a
conyainimg dinreffiectiecamount af ahtre¢(eyanenioypipsrazineAZompang.
pyrazi nyl group, hi another enbodinment, Ari is a
10 pyri dazi nYhe presanp ilvenaorotdrere wrlorsthodenore fitlly by seference to the

hi adi azal yl, group. I n.another enbodinent, Ar2 is.a .
roiy 38 e seSiiiRPi apd i RRAER mar Pspn Bttt Itoaad Faexpraplity
ndeNARY @8 ditherds BEHhe ihven@BRL her enbodiment, Ar2 is a

benzooxazol yl group. In another enbodinent, Ar2 is In

anot her enb 0%. BB?I;AIL% DEsSrIPTION OF THEINOERRON

enbodi nent,

4.1 NITRO(CYANO)VINYLPIPERAZINE COMPOUNDS OF FORMULA (I)

15 As stated above, the present invention encompasses

Nitro(cyano)vinylpiperazine Compounds of formula (I)

pe
N

[ }(Rs)m

N

A

R4 ro
@
where Arj, Ar, R3, R4, and m are defined above for the Nitro(cyano)vinylpiperazine
20  Compounds of formula (I).
In one embodiment, Ar; is a pyridyl group.
In another embodiment Ar; is a pyrimidinyl group.
In another embodiment, Ar; is a pyrazinyl group.

In another embodiment, Ar; is a pyridazinyl group.
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I n anot her enbodinent, Ar2 is |In another enbodi nent,
Ar2 is I n another enbodi nent, Ar2 isln another

wonbwdicemsat, Ar2 is I n anot her enbodi nent, m i 8COUSkIV4/042732

anot her enbodi nent, mis 1.16l n anot her enbodi nent, m
is 2. I n another enbodlnent nis 0. |In another

enbodi menkn angthes embodimeah dyrhisra thipdaplybatoupn is 2. In
anot her enbodinent, n is 3. In another enbodi nent, p
is 0. | n Bbremother emhbdidien’enﬂrz isp bemzaimitazodyl @rduex
enboidinment, pis 2. In another enbodinent, r is 0. In
anot her ehlediteesibodinest, Ar, isra Enadthéazosigadpment , r
is 2. In another enbodiment, r is 3. |In another

enbodi nenhanbﬂieﬁelﬁbodlﬁleﬁﬂ@lrbﬁra MBOCKaTBI grolipl S 5. | n
anot her enbodinent, g is 0. In another e od| ment ,

is 1. 1n gnpbhRs eﬁgp(ggieﬁpg‘r%lsq is 2.1n anot her

embodi nent, g is 3. In anot enbodiment, qis 4. In
anot her enbodl ment, g is 5. In another enbodi nent, ¢
is 6. In another enbodinen s is 0. In another
enbodinent, s is 1. In a enbodi nent, s is 2.

v (Re)s

In another embodiment, Ar, is
% R
N \/ (Re)s

In another embodiment, Ar; is

—_(RS)q

In another embodiment, Ar, is

N
T (Ra)r

In another embodiment, Ar, is

T (Re)r

In another embodiment, Ar; is
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I n anot her enbodinent, s is 3. |In another enbodi nent,
s is 4. In another enbodinent, R is -H In another

wonbwdicemsnt, R is -halo. | n another enbodi nenPCTRIS2008/042732

-d . Li another enbodinent,17Ri is -Br. |In another

enbodinment, R is -1. In agnother enbodinent, R is -F.
I n anot her enbodinent, R 1s -CH3. In another

enmbodi nent, Ri is -CN | ot her enbodinment, R is
-N®2. I'n anot her enbodi ngnt,—RRg).S -OH | n anot her
embodi nent, R is - OCH3. not her enbodinment, R is

-NH2. In another enbodinent, R i$ -C(halo) 3. In
anot her epbodi,nent, R is -CH(halo) 2. hi another
enmbodi nen ,anﬁlﬂlelrgmibwgl‘%? 5 I'n anot her enbodi nment ,
Ri is -CF3.In another enbodinent, nor pis 1 and R2
is -halo, -OH -NH2, -CN, -NC2. I n another
enbodiment, nor pis 1 a R2 is -(C -G o)alkyl,
-(C2- G Oalkenyl, -(C2- 0__I¢ﬁ/gyl :
- (C3-C10) cycl oal kyl, - (C&- G)bIBycl oal kyl, - (C8-
C4)tricycloal kyl, -(C5-C8Yycycl oal kenyl
- (Cg- C*bi cycl oal kenyl, -(C - C 4)tricycloal kenyl, -(3-
to 7-menb mrg-(7- to 10-

R SRURELRIBAIERE m R0,

menber ed) bi cycl ohet erocycl e, each of which is

unsubst i tﬂltﬁl%ﬂ‘%% eﬁ‘%%‘%‘#tﬁ% fM th one or nore R5

groups. |In another e nment,” nor pis 1and R is

-phenyl, -naphthyl ., (G 4.)aryl or -(5- to
10-rrenberjé’d3rﬁ£heé¥glg?9’l ,en&é%ﬁ%f whi ch is unsubstituted
or substijute vvitlg 8ne or .mare R groups.

another embodiment, n 1s 0.

In another embodiment, n is 1.
In another embodiment, n is 2.
In another embodiment, n is 3.
In another embodiment, p is O.
In another embodiment, p is 1.
In another emboidiment, p is 2.
In another embodiment, r is O.
In another embodiment, r is 1.
In another embodiment, r is 2.
In another embodiment, r is 3.
In another embodiment, r is 4.
In another embodiment, r is 5.
In another embodiment, q is 0.
In another embodiment, q is 1.

In another embodiment, q is 2.
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I n anot her enbodinent, mis 1 and R3 is -halo, -OH,
-NH2, -CN, or -NO2:; In another enbodinent, mis 1 and

wWe200596613€ - C 0) al kyl , - (C2-C o) al kenyl, PCT/US2004/042732

-(C2-Cio)al kynyl, -(C3-G o)ycl oal kyl

-(C8-Ci 4) bi cycl oal kyl, -(Cg-C*tricycl oal kyl,

- (C5- Gi 0)Ig yodthax desbodiment( €8-3Ci 4) bi cycl oal kenyl ,
-(Cs-Cid)tricycl oal kenyl, -(3- to 7-

menber ed)HghGhQHBRUmBIL, q %4, t O

10- nenber ed) bi cycl oheterocycl e, each of which is

unsubst i tt 8Gh O erdbREhLELUE R W th one or nore RS

groups. I'n another enbodinent, mis 1 and R3 is

- phenyl ;| - i yl or -(5- to
10-nenberhég?ﬁg%@r%%ord&#%téﬁi&of whi ch is unsubstituted
or substitute vvit]p ne or.npre R groups. I n another
embodi medP RPPLEmbogepas 1S ' "G o)al kyl. In

anot her enbodj| nent isl R3is -(G-Co)alkyl, and
t he car boh 289 Fﬁ?lﬁbﬁﬁn@ﬂt’fﬁelﬂs group is attached is
in the (I?Z1 configuration. |n another enbodinent, mis
1, R3 i s Inpapthergmbodimryt s isshd the carbon atomto

whi ch the Rst%roup is attached is in the (S)

conf i gur dnianetheh¢mberimeat; s évbodi ment, mis 1 and R3 is
-CH3. hi another enbodinent, mis 1, R3is -CH3, and

t he car bdn aabther ¢mbaediineht, s ised.R3 group is attached is
in the (R configuration. hi another enbodinment, mis
1, R3 i s mGHdtheptrdbodimennRpdn-Fat om to which the R3
group is attached is in the (S) configuration.In

anot her eph@gingEahbodiest, R antald3 is -halo. In another
enbodiment, mis 1 and R3 is -C. In another

enbodi Meng,, o, BineS ehbédithe B3 Ri; §s <8 - 1 n anot her
enbodi nent, mis 1 and R3is -1. In another

enbodi ne :angg{'e?g@ﬁn%eﬁéﬂlqs g | n another

enbodi nmen ~I'n"anot her enbodinent, R4 is
I anot e BABsEF BRI BT o g
L AR 2 1 2

In another embodiment, R is -CHj.

In another embodiment, R; is -CN.

In another embodiment, Ry is -NO,.

In another embodiment, R; is -OH.

In another embodiment, Ry is -OCHj.

In another embodiment, Ry is -NHs.

In another embodiment, R; is -C(halo)s.

In another embodiment, R; is -CH(halo),.

In another embodiment, R; is -CHz(halo).

In another embodiment, R; is -CFj3.
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In anot her enbodi nent, Ar2 is a benzoi mi dazolyl group
and s is 1. In another enbodinent, Ar2 is a
woensmoxagol yl group and s is 1. In another enbouiuseo/p42732
Al2 is and s is 1. In anothe®r enbodinent, Ar2 is .T-(R
8)S and s is 1. In another enbodinent, Ar2 isandr is
1. In andh hestherdwidipert, n oF p issl andRoisi-ale, -OH, -Mkbt KaX, or
Nerrbodl ment, A2 is and r is 1. In another enbodi nent,
N2 s (Rb)r and r is 1. hi another enbodinment, A2 is

R e
C,ARERAT - ETRGLG, -(& blwﬁyaod%l' t-CINBRDelofch: -@s-

obxazol'y rou hi anot

Cutiedloatky, - ((Bj‘-Cg)C)K:l(aallmuyl dgﬂs @mamwclqnlke@yb -(Gnd A12 is

a benzoi m daz not h nt, S
SpRlaengk dapto todhe Pt of N e
m(?ﬂ@é? Eloheﬁél.'oc de f‘éaéﬁ/ 6f WMich ¢ @yRbstiuted of sutitithidd With $ne or
n ang_tﬂﬁcg enbod %Irrent Ari is a pyridyl group, mis O,
man®sRrowsLLLL - (R) In anot her enbodi nent, Ari is a
pyridyl group, mis 0, and Al2 is
In another embodiment, n or p is 1 and Ry is -phenyl, -naphthyl, -(C14)aryl

or -(5- to 10-membered)heteroaryl, each of which is unsubstituted or substituted with one

or more Rg groups.

In another embodiment, m is 1 and Rj is -halo, -OH, -NHy, -CN, or -NO,;

In another embodiment, m is 1 and R3 is -(C;-Cip)alkyl, -(C;-Cig)alkenyl,
-(C»-Cyp)alkynyl, -(Cs-Cyp)cycloalkyl, ~(Cg-C4)bicycloalkyl, -(Cs-Cigtricycloalkyl,
-(C5-Cyp)cycloalkenyl, -(Cg-Cia)bicycloalkenyl, -(Cg-Cy)tricycloalkenyl, -(3- to 7-
membered)heterocycle, or -(7- to 10-membered)bicycloheterocycle, each of which is
unsubstituted or substituted with one or more Rs groups.

In another embodiment, m is 1 and R3 is -phenyl, -naphthyl, -(Cy4)aryl or
-(5- to 10-membered)heteroaryl, each of which is unsubstituted or substituted with one or
more R¢ groups.

In another embodiment, m is 1 and R3 is -(C;-Cyp)alkyl.

In another embodiment, m is 1, R is -(C;-Cyg)alkyl, and the carbon atom

to which the R3 group is attached is in the (R) configuration.

In another embodiment, m is 1, R3 is -(Ci-Cyo)alkyl, and the carbon atom

to which the Rz group is attached is in the (S) configuration.
In another embodiment, m is 1 and Rj is -CHs.

In another embodiment, m is 1, R3 is -CHj3, and the carbon atom to which

the R3 group is attached is in the (R) configuration.

Tn another embodiment, m is 1, R3 is -CHs, and the carbon atom to which

the R3 group is attached is in the (S) configuration.



LLLL I'n another enbodiment, Ari is a pyridyl group, m

is 0, and Al2 is In another enbodinent, Ari is a
woweoostpb1dgroup, mis 0, and At2 is (R s)r | n ararhseoo4/042732

enmbodi nent, Ari is a pyridy2 group, mis 0, and Ar2

IS(R b)r I'n another enbodiment, Ari is a pyrldyl

group, r Ihsndthememisoddnenty & is § aad RsRs el -(d

-C6) al kyl . I n another enbodinment, the -(C -Ce)al kyl is

subst i t utla@nether diebqatgent] mos map'dngria—(Eiosi tion. In

anot her enbodi ment, the -(CG -C6)alkyl is a tert-butyl

group. | My ARGhBEEESHIREHTRIT 1 dli®R;i¢ Br.- C6) al kyl is a
tert-b\xtylgroup and is substituted at the phenyl

group’ s RnfafofiesdhbhimelPnR9RAR Q810 Ment, the - (G
- Ce) al kyl |s an 1 sopr opyf group. I'n another

embodi ne ropyl grou
5 El‘g&dtlm%)émp]%en R,38-MO- propyl group

and is su safll y groups ra- position.
I n anot h od| pyridyl group, r is 1,
mis O, 2@1?“8@6%?{8 (?é"ihgér& an anot her enbodi ment ,
the -CF3 bst [ ed a henyl gr oup's

ra- positi %‘?‘#\%‘Fmeh‘b is a pyri dyl

group, r |s . mis 0, At2 is

anot her elﬁt?élﬁihﬁé?ﬁlb‘)qlw&m Ralo q?ggg&s@)?lgyid at the
phenyl group's ara-position. In _another enbodi
-hal 0 i s In@nothenembediment, Rt - ﬁEéQDNH((Em%)qU@/D o and
is substituted at the phenyl group osition. Li

10 anot her dmdmdﬂnennbodlhlanfoAlrslsaEhenZWhlaaﬂ]dfﬁl”@ﬂP and s is 1.
enbodi nent, -halo is -Br and is substituted at the
phenyl gr mLan'oﬁlepanhmjﬁienﬂ, A, islarbearaintidazobyvigodiprandts is 1.
-halo is -1. In another enmbodinent, -halo is -1 and
i ssubsti t mtmdiat etbediplen Wr, Bratanzsoxaaclat gosp tindais 1.n
anot her enbodi ment, -halo is -F. |In another

enbodi rrenﬁlanoﬂﬁ}@mb(gdmjén@mziss substituted at the
phenyl group's ra-position. In another enbodi ment, Ari

Is a pyrazinyl group, mis 0, and Ar2 is a
benzot hi azol yl group. In another enbodinent, Ari is a
pyrazinyl group, mis O, Ar2 is a benzooxazol yl
group. In another enbodi s—(Rd)s 1 S a pyrazinyl
group, mis 0, and Al2 i en20| m dazol yl group.

15 andsis 1.

In another embodiment, Ar, is

N
| (Ra)s

N A

andsis 1.

In another embodiment, Ar; is

N
| “(Rg)r
20
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In anot her enbodi nent, Ari is a pyrazinyl group, mis
0, and Al12 is - (R8)c In another enbodinent, Ari is a
woyeo@Eaicemsh group, mis 0, and At2 is In anot hePCT/US2004/042732
enbodi nent, Ari is a pyraziznyl group, mis 0, and At2
is In another enbodinent, Ari is a pyrazinyl group, m
agdr 9 1. and Ar2 is LLLL ,11 | (Re) In another
enbodi ment, Ari is a pyrazinyl group, mis 0, and Ar2
i sl n anot keanothdyedibodiment, &b i§ s a pyrazi nyl group, m
is 0, and Ar2 is ( d)r In another enbodiment, Ari is a
pyrazinyl group, mis O, ard Ar2 is ,/VLLL. In another
enbodi ment, Ari is a pyrazilnyl group, r is 1, mis O,
Al2 is and Ris a -(C -Cgyakkyl. In another
enbodi nent, the -(G -C6) yt(Ask, substituted at the
phenyl group's / ra-positihea? I n anot her enbodi nent,
the -(C -C6)alkyl is a tert-bntyl group. |In another
mgﬂbo iment, the -(G-Ce)alkyl is a tert-buty\ group
4S5 substituted at the phenyl group's ra-position.
I n anot her enbodi nent, the -(C -C6)alkyl is an
i sopr opy! Iypastsr °§W§Pﬁé¥3§hbodlnent the - (G
-C6) al kyl is an /so-propyl group and is substituted at
t he phenyl group's/?W-posrtion. |In another
enbodi nent, Ari is a pyrazilnyl group, r is 1, mis O,
Ar2 is and Ris -CF3. Ing@n hﬁ%genbodinent, the -CF3
is substituted at the phdnyl Jgi®Ip's ra-position. In
anot her enbodi ment, Ari is pyrazinyl group, r is 1, m
is 0, At2 isand Ris -halo. In another enbodi nent, the
andipisd-i s substituted at the phenyl group's
ara-position. In another enbodinment, -halois -C. In
anot her efbanithesiembodivagng Al is O and is substituted at
the phenyl group's ar-position. In another enbodi nent,

-halo is -Br. In another odinent, -halo is -Br and
IS substituted at the pheny]l group's paraposition. In
anot her enbodi ment, -hal g sy-1. In another

enbodi ment, -halo is -1 dnd fi5(Ralbstituted at the
phenyl group's ? ra-positiet. | n another enbodi nent,

-ha]o is -F. In another enbodinent, -halo is -F and i s
agdibistli. t ut ed at the phenyl group'sp r-position.

In another embodiment, Ar; is

/_(Ra)r
andris 1.
In another embodiment, Ar; is a pyridyl group, m is 0, and Arp is a
benzothiazolyl group.

In another embodiment, Ar; is a pyridyl group, m is 0, and Ar, is a

benzooxazolyl group.

In another embodiment, Ar; is a pyridyl group, m is 0, and Ary is a

benzoimidazolyl group.
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hi anot her enbodi ment, Ari is a pyrimdinyl group, m
is 0, and Ar2 is a benzothiazolyl group. |In another

weonhisdicomnt , Ari is a pyrimdinyl group, mis @CTAISA004/042732

Ar2 is a benzooxazolyl grows. |In another enbodi nent,
Ari is a pyrimdinyl group, mis O, and Ar2 is a
benzoi ni dazobdthér gnimdimentnAario e ipyridgrgroen, meist0, apdiAri s a
pyrimdinyl group, mis 0, and At2 is In another

enbodi nent, Ari is a pyridadi nyl group, mis 0, and
Ar2 is hi another enbodingnt, Ari is a pyrimdinyl

group, mis 0, and Ar2 i anot her enbodi nent, Ar i
is a pyrimidinyl group, Imis(Rsand Al2 is |In another
enbodi nent, Ari is a pyrrwedinyl group, mis 0, and

Ar2 is In another enbodinent, Ari is a pyrimdinyl
group, mis 0, and At2 is In another enbodinent, Arj
i's a pyrilriagpthet erabaslimentyAisis @ PYHAY 5990, 1y Q) 286 dyin iy
enbodi nent, Ari is a pyrimdinyl group, r is 1, mis
0, At2 is and Ris a -(C )al kyl . 1 n anot her
enbodi nent, the -(G -C6)al kyl is substituted at the
phenyl group's para-posi¢i I n anot her enbodi nent,
the - (G -0B)alkyl is a HergruBeyl group. In anot her
enbodi nent, the -(CG -C6) yl is.a te??-butyl group
and is substituted at the phenyl group's ?

ra-position. Ln anpther enbodi ment, .the -(C ,-C8H) I
is an wo-BrA88 f@l?lg?fﬁme %thlﬁtat?gfldgh%r(‘}g?’r{é% 0, ﬁé@ 2
-(GC-Ce)alkyl is an -propyl group and is substituted
at the phenyl group's ara®fdsition. |In another

enbodi ment, Ais a pyrimdistyl group, r is 1, mis O,
At2 isand R8 is -CF3. InNaﬁQLQ&g enbodi nent, the -CF3
I's substituted at the pheayl)g bp's ra-position. In
anot her enbodi nent, Ari is”a pyrimdinyl group, r is
1, mis O, Ar2 is and Ris -halo, hi another

embodi Menfy anblier eiBbinlehr, PRl fyHedlolup Liids DGR, is

group's r-position. anot her énbddinment, -halo is
-C. In another enbodinment, -halois -C and is
substituted at the phenyl ¢roup's ra-position. hi
anot her enbodi nent, -haloAs_-Br. In another

enbodi ment, -halo is -Br|aﬁH;L§h%ybstituted at the
phenyl group's paraposithg;JIn anot her enbodi nent,
-halo is -1. In another enbodi nent’, -halo is -1 and is

S L i BonRBR, A R PR B A i
AN
1 (Re)

In another embodiment, Ar; is a pyridyl group, m is 0, and Ar; is

T—(Re)r

In another embodiment, Ar; is a pyridyl group, m is 0, and Ar; is



10

15

20

anot her enbodi ment, -halo is -F and is substituted at
t he phenyl group'sp ara-position. hi another
wemnhisdicemnt , Ari is a pyridazinyl group, mis @CTAISA004042732
is a benzothlazolyl group. 23 anot her enbodi ment, Ari
is a pyridazinyl group, mis 0, and A2 is a
benzooxazol yl group. hi anpt her enbodi ment, Ais a
pyridazi nyl group, mis nd Ar2 is a
benzoi m dazol yl group. h -(nir enbodi nent, Ari is a
pyri dazinyl group, mis 2 2 is hi another
enbodinent, Awi is a pyrida2|nyl group, mis 0, and
AX2 isln er e zin .
ar oup. - m Ptpthet abaERE Achsarbrideh Bl A Oxp: i
is a pyridaZ|nyI group, mis 0, and Al2 is In another
enbodi nent, Als a pyridazrfyl group, mis 0, and Ar2
is WWX j- (R8)r In anoth enbodi ment, Ari is a
pyridazinyl group, mis (f, and 2is (R)r In another
enbodi nent, Ari is a pyrld ny®’rgroup, mis 0, and
At2 is - (R8)r In another nbodi nent, Ari is a

pyridazi nyl group, is 1, mis O, Ar2 i sand Rgi s
and(R3 is 206} aCRglkyl. ITn aantb@mnbm@nﬁ, thentCr-Enalkyy @SubStltuted at the

IS substitut
LIy b ae Por o e LS shPGURREL te YRt g grroury
gﬂoﬁ aIﬂ' &ndthep 'éh]}ﬁbdl@{e!ﬁu the 1(Q;-@pilld s £repcblitpiegrbup mi[deis-s(lm'tituted
alkﬁ is a tert-butyl graqup and is subst¢t eﬂ:at .
atithe phsarhgioup rswgsa-w&lfa?n angeether gmbodigent Hig&r1-Colalkyl 1s an iso-
n .

pr%p@ u%bﬁ?f nﬁaarr]%) r craﬂlé% im arr?#tqt C%)aﬁ{(irl & aﬁloi)yrppﬂ@?i group r2]1nd is
sdbs@tuwdo;nyﬂe heoyiereunds psrcspmsﬂort uted at the phenyl

group's ra-position. In another enbodinent, Ari is a

pyri dazi ni ar@tier Bmbbdingend, A issa Pyridyd Broup, wisd, Rois 9, Ar, is

-CF3. In another enbodinent, the -CF3 is substituted

at the phenyl group's r-pg@sition. In another

enbodi nent, Ari is a pyridazinyl group, r is 1, mis O,

Ar2 is and Ris -halo. |Inp-aqother enbodi nent, the

-halo is substituted at ph@y| group' s

£

and Rg is -CF3. In another embodiment, the -CF3 is substituted at the phenyl group’s

para-position.

In another embodiment, Ar; is a pyridyl group, r is 1, m is 0, Ar is

I\—R
_ (Rg)r

2

and Rg is -halo. In another embodiment, the -halo is substituted at the phenyl group’s
para-position. In another embodiment, -halo is -Cl. In another embodiment, -halo is -CI
and is substituted at the phenyl group’s para-position. In another embodiment, -halo is
-Br. In another embodiment, -halo is -Br and is substituted at the phenyl group’s para-

position. In another embodiment, -halo is -I. In another embodiment, -halo is -I and is
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ar-position. In another enbodinent, -halois -d. In

anot her enbodi nent, -halo is -C and is substituted at
woOheosplaersyl group' s para-position. In another PCT/US2004/042732

enbodi nent, -halo is -Br. 124 anot her enbodi nent, -hal o

is -Br and is substituted at the phenyl group's

[ t | B L i
suBRERRER thé Skavl BB R pITRGE, e BAbAdiRnr, halbs F. In
andthéer RMAhed! M i8 -F andispobititited at he phamyl lgeoup’s para-position.

enmbodi nent “halo is -F. In anot her inbOdl rren hal 0

is -F andnpeotBenestodimeny, A is A QYRR gm&P’o‘Bris Japd Ary Is a
n anot her enbodi nent, is a
be%g?rg |g%lcﬁqylll ‘group, mis 0, and At2 |s a
benzot hi gzol rqup. | naot h '
t hi adi ang th 19%5’800%?#‘?‘@ %I %\ﬁg&rl&?@?gllo%g%nzgg?azo ;‘lﬁa
beﬁ}idébdﬁ’zdlilg@&iﬁ her enbodi nent, Ari is a thiadiazolyl
group, mis 0, and Ar2 is a benzoi m dazolyl group. In
anot her qg‘gg Jutens | Ar3s b pyRGiAT otadl ﬁn@g dnd,Ss a
0, and At2 1s In a%og?%gr#t érrrlbcsadlﬂ)zent@ %r b, pandiidz
betduiméitlaaalyl giougr oup, mis 0, and At2 is In anot her
enbodi nent, Ari is a thiadiazolyl group, mis 0, and
At2 is | rInaﬁ@hlaxeermlmmdmtnAnltls aAwyrazirsyl gravipi mols szdyff&rz 1s
group, mis O, and Ar2 is (Rs)s In another enbodi nent,
Ari is a thiadiazolyl gr , mis 0, and Ar2 is (R8)r
I n anot her enbodi nent, Arilis a thiadiazolyl group, m
is 0, and Ar2 is (R8) rl ot her enmbodi mrent, Ari is a
thi adi azol yl group, mis| O, )12 is I n another
enbodi ment, Ari is a thi zolyl group, r is 1, mis
0, Ar2 is and Ris a -(G -06)alkyl. In another
enbodi nent, the -(C Ce)al kyl is substituted a e
phenyl grbmpo@evemb%bglﬁtlﬁ, 1 1S [P YA GFOUBLIE O 218
the -(C -C6)alkyl is a tert-butyl group. In anot her
enbodi nent, the -(G -C6) yl is a tert-butyl group
and is substituted at the phenyl group's ra-position.
I n anot her enbodi nent, tpe™~C -Ce)al kyl is an
i sopropyl group. In anotper “Fitbelli ment, the -(C
-C6) al kyl is an vvo-propyl oup and is substituted at
the phenyl group's ra- position I n anot her enbodi nent,

At Ts a fnhz{ngghera ér(r)llbgclhm%nt lArl isa pyrazn’lyl gré)t?p, % 1s'61 and Ar is

T (Re)s

C%

In another embodiment, Ar; is a pyrazinyl group, m is 0, and Ar; is

A
| ——(Re)s

N

In another embodiment, Ar; is a pyrazinyl group, m is 0, and Ar, is
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and Ris -CF3. In another enbodinent, the -CF3 is

substituted at the phenyl group's ara-position. In
wanoishes13enbodi ment, Ax is a thiadiazolyl groupCTUSR@®4/042732

1, mis O, Ar2 is and Ris -X§al o. |In another

enmbodi nent, the -halo is guypbstituted at the phenyl

group's r-position. In anofher enbodinment, -halo is

-C . In another enbodi ne chalo is -C and is

substituted at the phenyl Py ra-position. In

anot her enbodi nent, -hal -Br. In another

enbodi nent, -halo is -Br and is sUbstituted at the

phenyl gr o :d

Phals i o 2 ihof 2ABARL oY, if Lo ARah iR %@é\m s
i ssubstituted at the phenyl group’ s / ra-position.

anot her enbodi nent, -hal o™ -F. In another

enbodi nent, -halo is -F a is substituted at the
phenyl group's ara- p05|t|on__1@%g£other enbodi nent

Ari is a pyridyl group, -CH3, and Ar 2 'S
a benzothi azolyl group. In"another enbodiment, Ari is
a pyridyl_group, is.1l, RBis -CH3, and Ar2 is a
benzooxazB 4 ﬂ&u‘&ﬁﬁ?o ik e Fﬁearpﬁé%éﬂlm m j&Q, apd Agp is
pyri dyl group, mis 1, R3is -CH3, and Ar2 is a
benzoi m dazol yl group. In other enbodi nent, Ari is a
pyridyl group, mis 1, R3 [s -CH3, and Ar2 is In

anot her enbodi ment, Ari S q¥bhg group, mis 1, R3
Is -CH3, and Ar2 is In a ogp odinment, Ari is a
pyridyl group, mis 1, R3¥S -CH3, and Ar2 is In

anot her enbodi nent, Ari is a pyridyl group, mis 1, R3
is -CH3, krmokep einbbchinmnowrets epyraddnytenodyp, Ais 1,ims isc0, Ar, is
pyridyl group, mis 1, R3is -CH3, and Al2 is In

anot her enbodi nent, Ari i pyridyl group, mis 1, R3
is -CH3, and Ar2 is (FW anot her enbodi nent, Ari is
a pyridyl group, mis 1, {s -CH3, and At2

/—(Rs)r

b

and Rg is a -(C;-Cg)alkyl. In another embodiment, the -(C1-Ce)alkyl is substituted at the
phenyl group’s para-position. In another embodiment, the -(C;-Cg)alkyl is a tert-butyl
group. In another embodiment, the -(C;-Ce)alkyl is a fert-butyl group and is substituted
at the phenyl group’s para-position. In another embodiment, the -(C;-Cg)alkyl is an iso-
propyl group. In another embodiment, the -(C;-Cg)alkyl is an iso-propyl group and is
substituted at the phenyl group’s para-position.

In another embodiment, Ar, is a pyrazinyl group, r is 1, m is 0, Ar, is

N

' /_(Rs)r

and Rg is -CF5. In another embodiment, the -CF; is substituted at the phenyl group’s
para-position.

In another embodiment, Ar; is a pyrazinyl group, ris 1, mis 0, Ar, is



is In another enbodinent, Ari is a pyridyl group, r is
1, mis 1, R3 is -CH3, Ar2|s and Ris a -(C
woes)salckyh. | n anot her enbodi ment, the -(CG - CBLalusyio4/042732
is substituted at the pheny¥ group's /rra-position. In
anot her enbodi nent, the - -C6)alkyl is a tert-butyl
group. I n anot her errbodlme t, the -(G -Ce)alkyl is a
tert-butyl group and is ituted at the phenyl
group's r -position. In ggnbodi nent, the -(G
-C6) al kyl is an isopropyl up. | n another
enbodi ment, the -(C -C6)al kyl is’an wo-propyl group
and is substituted at the phenyl group's/?

and Ryois Fhdlenin anoghes embpdistans dhgrdalo is pmbstiittgechatpm plaisrtyl group’s

péBech, Bl bhedimefbabfonh C: ddtobé iR ato s 1

arlltis iR tHRRGT I thOpiRhg] SroapRRRShbIiGsh. hrhnaﬂféi B@®bodiment, -hal
enbodi nent , Al‘lpIS agr p* éﬁ prou ris 1, m?slmle,n RBaOIS

5 -Bishh @F‘Bherm@dgn%mdh q lg -Bmdds suhsuam ddhe phanytgtospts para-

ol 8y R Sl BB R ot panc s
su@@t@thféﬁrat ﬂfe‘qménﬁeg%up s patPpdsRionCln ansthérSensvashbituiah BLF. In

t he phen group's ar-position. In another enbodi ment

anq&mr gmp ng@m haio andt mslrls sihstitiiterkaithe pheaybgtoup’s Barexpesition.

|5 substi fued Ly RGRREN s QRS RREARBS Bind Ay is o

10 barbdbiizoBbEouphal 0 s -1 and is substltut ed at the
phenyl group's/?"r-position. |In another enbodi nent,

-hal o i s mhanoltRr &%Bbdllﬁ{en?mpﬁﬂd"@ﬂmldﬁﬁ%&ubsm if Oa:{iﬂAﬁls a
substituted at the phenyl groups ? ra-position.
begaervagelybaobPi nent, Ari is a pyrazinyl group, mi s 1,
R3 is -CH3, and At2 is a benzothiazolyl group. In
anot her empodtherambodiment,ifs; & quyrazidingl gepupum, is ) drel Alr is a
b Cglﬁ‘% nd At2 is a benzooxazolyl group. In
e&ﬁ%%‘é&fz WPrent, Ari is a pyr azi nyI group, m i s 1,
R3is - s a benzoi m dazo gr oup.
15 anot her Cgﬁt?&ﬁ&%ﬁ@%o‘ﬂmem &I hlsp%/ﬁyéli‘i‘-lﬁ %’iob‘Hpm 1%91 @dlATZ 18
R3 is -CH3, and

(}s

7 (Ra)q

In another embodiment, Ar; is a pyrimidinyl group, m is 0, and Ar, is

- (Re):

\ /

In another embodiment, Ar, is a pyrimidinyl group, m is 0, and Ar, is

(Re)s

oA

20



Ar2 isln another enbodinment, Ari is a pyrazinyl group,

mis 1, R3is -CH3, and Ar2 is In another enbodi nent,
wWaR0sis61a0 pyrazi nyl group, mis 1, R3 is -CH3, panas202/042732

is In another enbodi nment, A7i is a pyrazinyl group, m

is 1, R3is -CH3, and Ar2 is In anot her enbodi nent,

Ari is a Bysneshergmbgdigieat, A jissa nyriredingd gragpgm is Qelans Ar, is

is In another enbodi nent, Ari is a pyrazinyl group, m

is 1l R3is -CH3, and Ar i )r In anot her enbodi nent,

Ari is a pyrazinyl group, %is 1, R3is -CH3, and Ar2

is In anot her enbodi nent, N IS a pyrazinyl group, r

is 1, mis 1, RBis -aB) Ar (Re)and R8 is a -(C

-C6)al kyl . I'h another e ment , the-(O - C6) al kyl

IS substituted at the phenyl group's p“"ra-position. In

anot her ehbaubtiee stnbodineent, (AGi; isGepyidddinyil groupi ar i Opad/Ar; is

group. In another enbodiment, the -(C -Ce)alkyl is a

tert-butyl group and is supstltuted at the phenyl

group's r-position. In anofher enbodi nent, the -(C

-C6)al kyl is an isopropyl up. I n another
enbodi nent, the -(C ~C6) al kyf—{Rg),an / 50- propyl group
and is substituted at th enyl group's
par a- position. |In another enbodinent Ari is a
5 Pyrazinyl pRuRy ehibbéi Ridhy1 ' i
and Ris -CF3. Iﬁ agot oal?yﬁent ncy ?brﬁiArzls

substituted at the phenyl wg’(oup S /’Para p05|t| on. In
anot her enbodi ment, Ari is|a pyrazinyl group, r is 1, m
is 1 R3is -CHS3, Ar2 isapeh R is -halo. In another
enbodi ment, the -halo is ol dFia)Jt ed at the phenyl
group's ra-position. In aQ er “embodi nent, -halo is
-d. In another enbodi nent , -haI0|s-CI and is

substitut o et bgél,ﬁggag@; P iRl Ol 9% 0! Mhd Ary s

T (Re)r

In another embodiment, Ar; is a pyrimidinyl group, r is 1, m is 0, Ar, is

N

| R,
10 Z ’

and Ry is a -(Ci-Cg)alkyl. In another embodiment, the -(C;-Cg)alkyl is substituted at the
phenyl group’s para-position. In another embodiment, the -(C;-Cg)alkyl is a tert-butyl
group. In another embodiment, the -(C;-Ce)alkyl is a tert-butyl group and is substituted
at the phenyl group’s para-position. In another embodiment, the -(C;-Cg)alkyl is an

15  iso-propyl group. In another embodiment, the -(C1-Cg)alkyl is an iso-propyl group and is
substituted at the phenyl group’s para-position.

In another embodiment, Ar; is a pyrimidinyl group, r is 1, m is 0, Ar, is



-Br. In another enbodinent, -halo is -Br and is

substituted at the phenyl group's paraposition. In
wanaishes1zenbodi nent, -halo is -1. I n another PCT/US2004/042732

enbodi nent, -halo is -1 an®8is substituted at the

phenyl group's/? ra-position. In another enbodi nment,

-halo is -F. In another entpodi ment, -halois -F and is

substituted at the phenyl oup's ra-position. In
anot her enbodi nent, Ari ||s apygh i dinyl group, mis
1, R3is -CH3, and At2 i enzot hi azol yl group. In

anot her enbodi ment, Ais a pyrimdinyl group, mis 1,

e 08t 1% e?% %Bﬁleﬁ%lﬁb@m%np G2 ?L%X ?szsc&g}fl!ltu rdoa%I ﬁie pdh%rrﬂdi ggoup’ S

pdrg-ga8ition. - CH3, and Al2 is a ben20| m dazol yI group. In
anot her enbodi nent, Ari is a pyrimdinyl group, mis
1, R3is hﬁﬂ%theaeﬂlbeaﬁms Ar 1s3d'11§§1rﬁﬁlﬁuﬁﬂl“gfgglbmeﬂth %0, Ar, is
is a pyrimdinyl group, mis 1, - , and At2 Is
- (R8)r In another enbodipgept, Ari is a pyrimdinyl
group, mis 1, R3is -CH3,|and Ar2 ishi another
enbodi ment, Ari is a pyri inyl group, mis 1, R3is
-CH3, and Al2 is -(R8)s pr enbodinent, Ari is
5 a pyrimdinyl group, mi R31s -CH3, and Ar2 is hi
anot her enbodiment, Ari is a pyrifmdinyl group, mis
, B0 t. ' i ,
aIIIIiSngg’ pllila?cl)'m r%‘./l%? g?@é%‘fde%t I?lge %Q%%@ﬁbsﬁ%ﬁt%@éh R&Egroup s
pdm—pasuﬂbheifn ﬂ![dnhnilerrﬂmthmeht i-hals ig-Cly M E]l(ﬂhﬂydmtgfdﬁltlﬂlt thalo is -C1
2 isand R 8 is a -
ands SRS 4G RN ETOR ST BRGOT HB et CmpedigRL. el is
-BeUBS iddihdreehtRidichdif, -BQI%‘W LBIQefnﬁLiP s%sﬁf(u@%ﬁéttﬂ'l@ﬁhengpgrou{) s para-

anot her enbodi nent, the - Is ate
10  position. In another embodlment -halo is -I In another embodiment, -halo is —I and is

substituted at the phenyl group’s para-position. In another embodiment, -halo is -F. In

another embodiment, -halo is -F and is substituted at the phenyl group’s para-position.

In another embodiment, Ar; is a pyridazinyl group, m is 0, and Ar, is a

benzothiazolyl group.

15 In another embodiment, Ar; is a pyridazinyl group, m is 0, and Ar, is a

benzooxazolyl group.

In another embodiment, Ar; is a pyridazinyl group, m is 0, and Ar, is a

benzoimidazolyl group.
In another embodiment, Ar; is a pyridazinyl group, m is 0, and Ar; is

YWY

_(Rs)q
20 .

In another embodiment, Ar) is a pyridazinyl group, m is 0, and Ar; is
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group. In another enbodinment, the -(C -Ce)alkyl is a
tert-bvAyl group and is substituted at the phenyl

wgnroespeel3dpar a- position. | n anot her enbodi nent, PCHAIS2(0@042732

-C6) al kyl is an isopropyl @@oup. |In another
enbodi nent, the -(CG -C6)alkyl is an -propyl group and
IS substit ut ed at the phenyl group's ar-position. hi

anot her enbodi nent, Ari i pyrimdinyl group, r is
I, mis 1, R3|S-CH3,Ar i s1ia rRis-CFB. I n anot her
enbodi nent, the -CF3 is ituted at the phenyl

group's /rr-position. In another énbodinent, Ari is a
pyrimdinyl group, r is 1, mis 1, R3is -CH3, Ar2is
and R i s hhalotherlembatmhdngrAsme idxopyridaniny] pfoap; fds 0, 4ol Ar, is
substituted at the phenyl group's r-position. In

anot her enbodi ment, -halo . -C. |In another

enbodi nent, -halo is -C and is substituted at the
phenyl group's r -positiga’{n anot her enbodi nent,
-halo is -Br. In another |e '(Hrg).gwt -halo is -Br and
IS substituted at the phe group's paraposition. In
anot her enbodiment, -halo is -1. In another

enbodi nent, -halo is -1 and is substituted at the

phenyl gr Bugnogliier egibodingint.i Ao is 4 pyrédasinybgroapbods feamd, Ar; is
-halo is -F. I n another enbodinent, -halois -F and is
substituted at the phenyl oup' s/rara-position. In

anot her enbodi ment, Ari is]a pyridazinyl group, mis

1, R3is -CH3, and At2 [ enzot hi azolyl group. In
anot her enbodi nent, N's ajpitddazi nyl group, mis

1, RB3is -CH3, and At2 |s\%enzooxazol yl group.In

anot her enbodi ment, Ari is a pyridazinyl group, mis

1, R3 is hChidthegrehbbdizndng, A engyiduzihgt gloyp, ©rio©0andl Ax; is
anot her enbodi nent, Ari is a pyridazinyl group, mis

1, RBis -CH3, and Ar2 |swL,n anot her enbodi ment, Ar i

Is a pyridazinyl group, R3 is -CH3, and At2 is
I n anot her enbodi nent, Ari a pyridazinyl group, m

is 1, R3is -CH3, and At? ist(Rg)

In another embodiment, Ar; is a pyridazinyl group, m is 0, and Ar; is

1—(Re)r

In another embodiment, Ar; is a pyridazinyl group, m is 0, and Ar; is

T (Ra)

In another embodiment, Ar; is a pyridazinyl group, ris 1, mis 0, Ar, is
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LLLL. Ni Il :f(R8)s In another enbodinment, Ari is a
pyridazinyl group, mis 1, R3is -CH3, and At2 is In
wanoises1zenbodi ment, A is a pyridazinyl group, PATiUS20D4/042732

R3 is -CH3, and At2 isln ars®t her enbodinent, Ari is a
pyridazinyl group, mis 1, R3is -CH3, and Ar2 is In

anot her enbodi nent, Ari is|a pyridazinyl group, mis

1, R3is -CH3, and Ar2 is anot her enbodi ment, Ari

I's a pyridazinyl group, s_l( )nlsl R3 is -CH3,

At2 is and Ris a -(G - I n anot her

enbodi nent, the -(G Ce)al kyI |s ’substituted at the

arP nigl %; 13#@9’?( yfl;lnpos I onB‘f‘{’F‘elgtngﬁp?éh& gﬁ%’l ﬁg}lgsntuteg at the
PIRIYDEHOIES ard-Hesiti il IGab@Kyhbbdiment, €1 (OPCY)allG! RUPrerr-butyl

and Is substituted at the phenyl group' sp r -position.

SIOHD-a Fotiether embedimanhtthe t(Fe-Colatiyl isGeieat Ryl greupand is substituted

t
ot GRPSERY brofy B PRra BhoiRRE iSlo R BRbAR ey MLy Canfi i on
isatprépie gmmgn)hh algrtbum@qmma&tpmé‘ -0, al)alkyl isawisoepropyl group and is
L{i)rrbodlme is a pyridazinyl group, r is 1, mis

stiftyted; ag ecahsny AHOUR'§ PEFAPIUGAL - CF3. hi  anot her

enbodi nent, the -CF3 is substituted at the phenyl

group's ah’aalpﬁlﬁﬁmbﬁdmﬁnhﬁ’éu e DYBidsBayheterp, 14g il, mds §, Arp is
pyridazinyl group, r is 1, mis 1, R3is -CH, Ar2is

and Ris -halo. In anothe nbodi nent , the -halo is
substituted at the phenyl @roup's p“"ra-position. In

anot her enbodi ment, - hal i -C . In another
enbodi nent, -halo is -d [lan r&sBubstituted at the
phenyl group's ra-position’ln angther enbodi nment,

-halo is -Br. In another enbodinment, -halo is -Br and
andR g3 BEF]. t Intaadthat efnhedipieat) yie -GiFe igxubstitatedao dict phenyl droup’s
anot her enbodi nent, -halo is -I. In another

PERRO8ENt, -halo is -1 and is
In another embodiment, Ar is a pyridazinyl group, ris 1, m is 0, Ar; is

AN
| (R

and Rg is -halo. In another embodiment, the -halo is substituted at the phenyl group’s
para-position. In another embodiment, -halo is -Cl. In another embodiment, -halo is -Cl
and is substituted at the phenyl group’s para-position. In another embodiment, -halo is
-Br. In another embodiment, -halo is -Br and is substituted at the phenyl group’s para-
position. In another embodiment, -halo is -I. In another embodiment, -halo is -I and is
substituted at the phenyl group’s para-position. In another embodiment, -halo is -F. In

another embodiment, -halo is -F and is substituted at the phenyl group’s para-position.

In another embodiment, Ar; is a thiadiazolyl group, m is 0, and Ar; is a

benzothiazolyl group.

In another embodiment, Ar; is a thiadiazolyl group, m is 0, and Ar; is a

benzooxazolyl group.
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wonthasdicosnt |

belil@ngi

substituted at the phenyl group's /rra-position. hi

anot her enbodi nent, -halo is -F. |In another

-halo is -F and is substituted at PChars2004/042732

phenyl group's ra-position.3thi another enbodi nent, Ari

is a thiadiazolyl group, mis 1, R3 is -CH3, and Al2

i s a beniwtmtharembodimanipAr lina driaditeelylenoun imisi}, andAr is a

is,adtagia iazolyl group, mis 1, R3is -CH3, and At2
AYoF40l yI group. hi another embodinent, Ari

is a thiadiazolyl group, mis 1, R3is -CH3, and Al .

i s a benZeppatheZsBpdingeniypr IM%}Hh‘ggm}% L& f‘?ertgtan“‘i%‘? 1

is a thiadiazolyl group, mis 1, R3is -CH3, and At2

i's hi another enbodi nent ~Ari is a thiadiazolyl group,

mis 1, R3is -CH3, and AY2 isln another enbodi nment,

Ari is a thiadiazolyl gr@upy mis 1, R3 is -CH3, and

Ar2 is In another enbodilment, i is a thiadiazol yl

group, mis 1, R3is - ~and Ar2 is In another

enbodi nent, Ari is a thiadiazolyl group, mis 1, R3 is

-CH3, and Al2 is |.n another .e di..ment ., [ ] .
t hi adi az g‘P;?POtB?fo ,Odﬁ?l?%t’ %‘ 1 lﬁaém%ﬁ?%dl?@qﬁl, g@ﬁn% thfs0hand Ara s
anot her enbodi ment, Ari is a thiadiazolyl group, mis

1, R3is -CH3, and Ar2 is anot her enbodi ment, Ari

is a thiadiazolyl group, this 1, mis 1, R3 is -CH3,

Ar2 isand Ris a -(G - )Bt_%hd I n anot her

enbodi nent, the -(CG -Co)allklylV'?’6 substituted at the
phenyl group's / r-positioh. In another enbodi nment,

the -(CG -Ce)alkyl is a t-butyl group. Li another

enbodi merl%’anbtﬁl@r € @d’lﬁ@%@%ﬁis al tRiaBiak ST crBlb Yth 190,048 Ar, is
and is substituted at the phenyl group's /rr-position.
In anot her enbodi nent, the - (G -Cg)al kyl is an

i sopropyl group. In anothef enbodi nent, the -(C
-C6) al kyl is an /sopropyl oup and is substituted at

t he phenyl group's ra-pogi

In another embodiment, Ar; is a thiadiazolyl group, m is 0, and Ar, is

S

= R
N \/ (Re)s
In another embodiment, Ar; is a thiadiazolyl group, m is 0, and Ar; is

AN
T (Re)r

In another embodiment, Ar; is a thiadiazolyl group, m is 0, and Ar, is

wwWn

T (Re)r



10

15

20

I n anot her enbodi nent, Ari is a thiadiazolyl group, r

is1l mis 1l R3is -CH3, Ar2is and Ris -CF3. In
\Vanmﬁhmamenbodinent, the -CF3 is substituted aPCTs2004/042732

phenyl group's ara-positiors2 | n another embodi nent,

Ari is a thiadiazolyl group, r is 1, mis 1, R3is

- CH3,  AlZn asothéRimioliméiRBAL ina mﬁdlamlylrgiblap, m i Guand Wer is

enbodi ment, the -halo is substituted at the phenyl

group's /rr-position. In ot her enbodi ment, -halo is

-C. In another enbodinent|, -halo is -G and is

substituted at the pheny oup's ra-position. In

anot her enbodi nment, -haljo i 5B | n anot her

enbodi nent, -halo is -Br IS substituted at the

phenyl group s par aposition. In another enbodi nment,

-halo isp fﬁﬂmdﬁlﬁ e olfBdBup, is I, Iansdou& is

substltuteénat the p eﬁylﬂggghgﬁgam%r-p05|¢lon ’

anot her enbodi ment, -halo is -F. In another

embodi ment, -halo is -F ang is substituted at the

phenyl group's/rra-positi

NI TRO( CYANO) VI NYLPI PERAZ] ‘

The present invention fu . enconpasses

Ni t ro(cyano) vi nyl pi perazi ne Conpounds of fornula (I1)

A bt T e

d | SIS pRta-h (%:itﬁ}ﬁ' an tca{l]éther dnﬂgogmmemﬂxifl(@qem)alkms aizerrdutyl
pyrl y oup. | n another enbodi ment I s
SIpp. i Ima@pﬁw eqjpodipent theaﬁ%t-ﬁ@)aﬂ%tfduﬁeﬁebﬂtyl gapyp qd ig substituted

ot _ g
o B A o S8 Py S PR, 0, (ACBuls i n s
propyl e Cﬂn)ého@éﬂetﬂbomment the -(C;- Cs)alkyl is an zso-propyl group and is

substituted at the phenyl group’s para-position.

In another embodiment, Ar; is a thiadiazolyl group, ris 1, m is 0, Ar; is

[
(e

?

and Rg is -CFs. In another embodiment, the -CFs; is substituted at the phenyl group’s

para-position.

In another embodiment, Ar; is a thiadiazolyl group, r is 1, m is 0, Ary is

[
P (Re);

k4

and Ry is -halo. In another embodiment, the -halo is substituted at the phenyl group’s
para-position. In another embodiment, -halo is -Cl. In another embodiment, -halo is -Cl
and is substituted at the phenyl group’s para-position. In another embodiment, -halo is
_Br. In another embodiment, -halo is -Br and is substituted at the phenyl group’s para-

position. In another embodiment, -halo is -1. In another embodiment, -halo is -I and is
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In anot her enbodi nent, Ar2 is a benzoi m dazol yl group.
I n anot her enbodi nent, Ar2 is a benzothiazolyl group.
wono@nesiser enbodi nent, Ar2 is a benzooxazol yl pgraspoo4/042732
In anot her enbodi ment, At233s LLLL NI | TT(R8)S In
anot her enbodiment, At2 is N (R) SIn another
substitited hinda pherdk giaupl spangobition.e bamiter embodipzent,shila is -F. In
anot her _enbodi nment 2 i Rb .)r .l n.anat her , ..
anohehIAPMmMEDt, }Ss'Flaﬁ& é%w%‘?’ﬁ‘iff“eéﬁbﬂ’&i Hl?ﬁﬁﬁ, SRS pErarppsition.
anot her enbodi ment, mis 0. In another enbodinent, m
is 1. |Ananehpeemeedimantmdft is 2 RyFdyLEroyR Mol Reris -CHs, and Ar,

) nbodi.ment;, is 0. In another embodinent, nis 1. Li
1sa§ﬁr&oﬂ1é?zo®ﬂ,§6§fﬂﬁem’ nis 2.1n another enbodinent, nis

3. In another enmbodj.nent, p.is 0., i ne ‘o

enbodi naREno%e: %m%dlﬁnﬁntaﬁ&'ﬁsrpyg%loﬁaﬁﬁﬁﬁ% I, Ry is -CHa, and Arz

isa%&%ﬁ%m@gﬂ’%ﬁ?&i rent, r is 0. In another enbodi nent, r
is 1. Li anothﬂ(;ﬂr3 enbodinent, r is 2. In another

embodi MgQtynofhet SmBodiment, Ar is a pyridyl group, m is 1, Rs is -CHs, and Ar,

is a benzoimidazolyl group.

In another embodiment, Ar; is a pyridyl group, m is 1, Rs is -CHj, and Ar,

is

_(RS)q

In another embodiment, Ar; is a pyridyl group, m is 1, Rs is -CHs, and Ar,

is

I A
P (8)r.

In another embodiment, Ar; is a pyridyl group, m is 1, R is -CH3, and Ar,

is

PN
V_(Ra)s

In another embodiment, Ar; is a pyridyl group, m is 1, R3 is -CHs, and Ar;

is
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In another enbodinent, r is 4. In another enbodi nent,

r is 5. In another enbodinent, q is 0. In another
wendcent, q is 1. In another enbodi ment, q PETAS2008/042732

anot her enbodi ment, q is 3.34ln anot her enbodi ment, q

is 4. I n another enbodine g is 5 |In another
enbodinent, g is 6. In ano her enbodinent, s is 0. In
anot her enbodlnent S IS I\ another enbodlnent S
is 2. |In another enbodr nt —saq . I n anot her
enbodiment, s is 4. In al renbodrrrent R is -H
In another enbodinment, R is -halo. In another

e SRR A I

1senbod|nent, R is -F. In anot her enbodiment, R is
-CH3. In another enbodinent, Ri is -CN |In another
enbodi nent, R is -NX2. |g.another enbodinent, R is
-OH. In another enbodinent] Ri is -OCH3. |In another
embodi nent, R is -NH2. anot her enbodinent, R is
-C(halo)3. In another e TR, R 1s -CH(hal o) 2.
I n anot her enbodi nent, ~CH2( hal 0) .

In another embodiment, Ar; is a pyridyl group, m is 1, R3 is -CHj3, and Ar,

is

1—(Re)y

In another embodiment, Ar; is a pyridyl group, m is 1, R3 is -CHj3, and Ar,

is

-—(R
_ ( 8)r
In another embodiment, Ar; is a pyridyl group, ris 1, mis 1, R3 is -CHj,
AI‘2 is

~
| /_(RB)r

?

and Rg is a -(C;-Cg)alkyl. In another embodiment, the -(C;-Ce)alkyl is substituted at the
phenyl group’s para-position. In another embodiment, the -(C;-Cg)alkyl is a terz-butyl
group. In another embodiment, the -(C1-Cg)alkyl is a terz-butyl group and is substituted
at the phenyl group’s para-position. In another embodiment, the -(C,-Cg)alkyl is an iso-
propyl group. In another embodiment, the -(C;-Ce)alkyl is an iso-propyl group and is
substituted at the phenyl group’s para-position.
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I n anot her enbodinent, R is -CF3. In another
enbodinment, n or pis 1 and R2is -halo, -OH -NH2,

wWOCN5/066130 NO2. | n anot her enbodi nent, n or p i BCL/USD4/042732

R2is -(C -G o)al kyl, -(C35 Cio)alkenyl
-(C2-G 0)al kynyl , (C3 Ci 0)cycl oal k
- (C8- G 4) b anpifiep amkgdiment, dg: is@ pb)rtdry?{gsﬂ@pdaus Kym is 1, Rs is -CHj,
(%5 C8) cycl oal kenyl, -(C8-Ci 4)bicycl oal kenyl, -(C8-

A%ﬁ tricycl oal kenyl, -(3- to 7-nenbered)heterocyc|e,
-(7- to 10- nenbered)bicycl oheterocycle, each of
whi ch is unsubstituted or bstituted with one or nore
R5 groups. In another enb nent n or p |s 1 and R2

is -phenyl, -naphthyl, - aﬁ%
10- menber ed) het er oaryl , |ch |s unsubstltuted
or substituted with one or rmre R6 groups In anot her
errbodl nent is 1 and R3is

dnRpis -CH- afﬁc?flﬁ@ﬁr emberdimeat the ﬁF.s ds ﬁlbawé}feﬂ@t fhe Phecw group’s

-(C2-C o) al kenyl, -(C2-Ci o)al kynyl,
p“’?c@’)s@ ycycl oal kyl , - (C8-Gi 4) bi cycl oal kyl |

-(C8-Ci 4) | y .

(G- G ) AR gﬁ%é%ly ent, Al "3”3?{; g"’% 1§§ﬁklé‘nls|1’R3 13 -CHs,
Ar(i8- to 7- nenbered)heterocycle

10- menber ed) bi cycl ohet erocycl e, each of mhich IS

unsubstituted or substitu with one or nore R5

groups. I n anot her enbodinmept, mis 1 and R3 is

- phenyl , -naphthyl, -(G | or -(5- to

10- menber ed) het eroar yl , ach—e@g»hich IS unsubsti tuted

or substituted with one re R groups. |n another
enmbodiment, mis 1 and R3is -(CG -G o)alkyl. In

a.rﬁﬂgg ﬁeﬁals.”ﬁgﬂioﬁ?e? embBllinfent B%ﬁ!(?’ls Shbtitatéd ator)lé‘k) éﬂéd group’s

the carbon atomto whic group 1s aftt
parg-positione I Et)othﬂrcﬁnt@dnad:ntnﬂlalol im- @hdnlaaotharmnlmbdmnmt -hado is -Cl

e Siserse-Ra O BAgS] eRhP s linaSiiof.nfi rBUErBoaHehe -halo i

B0 H fbthétdnbditiént AMalone thﬂmg Isﬁ&mutedrw the ﬂ}ﬁrﬁ gﬂa%pi spara-
-CH3. In anot her enbodi ment, mis 1,

pasitéon; dntapether srbadiment diala ivel. B agotep embmameats hleedlo ilSs-I and is
substlt'ﬁpe% ag @e p%%ﬂ{rll gg&ﬁp% pgrd-posmon. In another embodiment, -halo is -F. In

another embodiment, -halo is -F and is substituted at the phenyl group’s para-position.

In another embodiment, Ar; is a pyrazinyl group, m is 1, R3 is -CH3, and
Ar; is a benzothiazolyl group.

In another embodiment, Ar; is a pyrazinyl group, m is 1, R3 is -CH3, and

Ar; is a benzooxazolyl group.

In another embodiment, Ar; is a pyrazinyl group, m is 1, R3 is -CH3, and

Ar; is a benzoimidazolyl group.

In another embodiment, Ar; is a pyrazinyl group, m is 1, R3 is -CH3, and
Al'2 is
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In another enmbodinent, mis 1, R3 is -CH3, and the
carbon atomto which the R3 group is attached is in
woheos(osy13conf i gurati on. hi anot her enbodi ment, POTiIUS2004/042732
and R3 is -halo. hi another3éenbodinent, mis 1 and R3
is -d. hi another enbodinent, mis 1 and R3 is -Br.
hi another embodiment, mi$ 1 and R3 is -I. hi another
enbodi ment, mis 1 and R3_4s_-F. hi another
enbodi ment, R4 is -H hi ) enbodi nent, R4 is
-CN. In another enbodi ment, R4 I's -C(O O C i
-C4)al kyl. hi another enbodinent, "R4 is or -C(ONH((C
i -C4)al kyl). hi another enbodinent, Ar2 is a
benzot hi apphndtheefibBdiniteht, At $s dpyrafin@N@bhi® m is 1, R; is -CH,, and
enbodi nent, Ar2 is a benzoim dazolyl group and s is 1.
Arjisanot her enbodi ment, Ar2 is a benzooxazol yl group
and s is 1. In another enbodinent, At2 isand s is 1.
I n anot her enbodi nent, Ar2wks T-(Rs) and s is 1. In
anot her enbodinent, Ar2 isjand r is 1. In another
enbodi nent, Ar2 is and qg I n anot her enbodi nent,
Ar2 is and r is 1. In an 7 €tbodi ment, Ar2 isand r
is 1. In another enbodi ment; Al2 i.s and r is 1. In
anot her enbodi nent, Ari is a pyridyl group, mis O,

and Arz 1 Tn Snother embodiment, Ar; is a pyrazinyl group, m is 1, R3 is -CH3, and

Al‘z is

v_(RS)S

In another embodiment, Ar; is a pyrazinyl group, m is 1, R3 is -CHj3, and

*

\——
N \/ (Re)s |

In another embodiment, Ar; is a pyrazinyl group, m is 1, R3 is -CHj3, and

Ar, is

Ar, is

N
T (Re)r

In another embodiment, Ar; is a pyrazinyl group, m is 1, Rz is -CHjs, and
A1'2 is
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benzot hi azol yl group. In another enbodinent, Ar i is a

pyridyl group, mis O, and At2 is a benzooxazol yl
wgnroespeeidm anot her enbodi nent, Ar i is a pyri dpCTaISeep/042732

mis 0, and At2 is a benzoi3n dazolyl group. In another

enmbodi nent, Ari is a pyrig group, mis 0O, and At2 is

I n anot her enbodi nent, Arilis a pyridyl group, mis O,

and Ar2 is In another enhed Ari is a pyridyl

group, mis 0, and At2 $ ﬁln anot her

enbodi nent, Ari is a pyrid group, mis O, and Ar2 is

I n anot her enbodi nent, Ais a pyridyl group, mis O,

o L gRRELRSRSIRR AT byt 3y BNy -t an

Adris is a pyridyl group, mis 0, and Ar2 is ( 8)r In
anot her enbodi nent, Ari is a pyridyl group, r is 1, m
is 0, Ar2is ( 8)r and R8s a -(C -Co6)alkyl. In
anot her enbodi nent, the -(f0-Ce)al kyl is substituted
at the phenyl group's /? #~ppsition. |In another
enbodi ment, the -(C - Co) H(Rgk a t-butyl group. In
anot her enbodi nent, the - -C6)al kyl is a tert-butyl
group and is substituted at the phenyl group's
ra-positi nhogdi I .
ra-po Iso%ihgggl{ér g@gﬁ&r}ﬁfe Q Lzm lg,lggouréptl IC?%?S ?%13

-CHeo sl iRyl is an zso- propyl group and is substituted at
t he phenyl group's ra-position. hi another enbodi nent,

Ari is a pyridyl group, rwhs 1, mis O, Ar2 isand Ris
-CF3. I n another enbodinent, the -CF3 is substituted
at the phenyl group's ar ition. In another

enbodi nent, Ari is a pyr|dyk—qH@yp, rris 1l mis O,
Ar2 is and Ris -halo. | ot her enbodinent, t he

-halo is substituted at the phenyi group's

andR-ip 8 SIC, L OPalkyl mm&ﬁ&%ﬁdﬂ@%&ﬁtﬁ%,-(clt@g)ﬂkyﬁs sn%smdt&i at the
anot her enbodi nent, -halo is - i's subStituted at

Phepy gipiam § ParspRsificn. rla apefben er@bpdlmnntaﬂ:@t-(@wcenﬂmms aEert-butyl
grmﬂﬁl R dnSther embodiment, the -(C;-Cg)alkyl is a tert-butyl group and is substituted
at the phenyl group’s para-position. In another embodiment, the -(C;-Cg)alkyl is an iso-
propyl group. In another embodiment, the -(C;-Cg)alkyl is an iso-propyl group and is
substituted at the phenyl group’s para-position.

In another embodiment, Ar; is a pyrazinyl group, ris 1, mis 1, R3 is
-CH3, A].'z is

N
| (Rex

K

and Rg is -CF3. In another embodiment, the -CFs; is substituted at the phenyl group’s

para-position.

In another embodiment, Ar; is a pyrazinyl group,ris 1, mis 1, Rsis
—CH3, Al'2 is



-Br. In another enbodinment, -halo is -Br and is
substituted at the phenyl group's paraposition. In

~ wanaishes1zenbodi ment, -halo is -1. I n another PCT/US2004/042732
enbodi ment, -halo is -1 an®8is substituted at the
phenyl group's ara-position. |In another enbodi nent,
-halo is -F. hi another enpodi ment, -halo is -F and is
substituted at the phenyl oup' sp ra-position. hi
anot her enbodi nent, Ari {|s a PR zinyl group, mis O,
and At2 is a benzoth| azolN|~ roup I n anot her
enbodi ment is a pyra2| nyl group, mis 0, and A 2

ar?nggals 5 %be% SH%OSW%% tﬁe %ﬁﬂotdlfs] ,%\{15& ture ocg Eatniﬁg tpher'la‘li igroup’ ]
1tf<5hd 4 thddlermmlmérn ARRLYEC]. aifanstheRfhbodbnt, Shad is -Cl

azi nyl roup mis 0, and Ar2 is |n another
ax@fvﬂ@@ubﬂﬁiﬁﬁ atAh¢ ph@yhgwp aziangpogjHienpln anofher gmbadigneag, 2halo is

5 -ﬁ SI %}ly%ﬁggrﬁl rﬂg o]P h@? rr]%o%)s?}/t{t?& ﬁtﬁ?ﬂe pﬁ’én%' groug' s para-

pdSSYtli(ﬁZ i Iﬁ)é.hotgéﬂéiﬁbodﬁnbﬁt Chal@RdL Ahl&nbﬁlehﬁhbédﬁnehn -km‘l@im &nd is
enbodi nent , is a pyrazinyl &noup mis Q, and At2
sybstifugedzns @hemhen@rﬂsew sreAta-position. dn gnofherembgdimgnty hglo if-F. In

afbo;nli)e(a% (Z;:Irrﬁ);i} 1ngégf%u%§105h5ﬁasﬁr6f i sﬁ%ﬁk?%{ qﬂ?ﬁﬁéﬂ&? g{]oup’%' purf-position.
Cand R ool RmBRREE A & L8 louls? st 41 Rs €8

10 ahd&ryif &bendoBiddoiyll grongp. substltut ed at the phenyl
group' sp ra-position. In another enbodinment, the -(C

- C6) al ky! 1 snophel @fdboBishent, /Q‘i@s\wp ik tgktfup m is 1, Rs is -CH,
enbodi nent, the -(CG - )a kyl i's a tert butyl group
alahdrzusabgwpmmmécgrmpthe phenyl group's ?ar-position.
I n anot her enbodi nent, the -(CG -Cg)alkyl is an
i sopropyl hgztrmﬂ[er etnbodinanh ey evbpgiimeiny] grdvp, m(igil, R; is -CHj,
al k% g{% vYolgrro yl group and is substituted at
2dhé Wzoé‘i“ (oS 03|ti on. In anot her enbodi rrent
Ari is a pyrazinyl group, mjs.0, Al2 js
15 Rs is - CFE e EbAUiM Dt ﬂ%ﬁsﬁ.’rlm{dﬁé’l stgp, s 1, R -c,
antRetistuted at the phenyl group's r-position. In

anotzher enbodi nent, Ari is a pyrazinyl group, r is 1,
mis 0, Ar2is

N

_(Rs)q

In another embodiment, Ar; is a pyrimidinyl group, m is 1, R3 is -CHj,
and Ar, is

B
o1 \Mg)r
20 Z
In another embodiment, Ar; is a pyrimidinyl group, mis 1, Rz is -CHs,

and Ar; is
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and Ris -halo. In another enmbodinent, the -halo is
substituted at the phenyl group's ara-position. In
wanaoishes1zenbodi ment, -halo is -C . | n another PCT/US2004/042732
enmbodi nent, -halo is -Cl ardd is substituted at the
phenyl group's /rra-position. In another enbodi nment,
-halo is -Br. In another enmbodiment, -halo is -Br and

is substituted at the ph group's paraposition. In
anot her enbodi nent, -hal is_;&%)ln anot her
enbodi ment, -halo is -1 aqdsls slbstituted at the

phenyl group's ra-position. In andther enbodi nent,
-halo is -F. In another enbodinent, -halo is -F and is
subst i t ut Rchnathet BRbEdIBTRYE, AGY Q,'prﬁm@ﬂﬁrypgﬁiubj @ris 1) R is -CHs,
anot her enbodi ment, Ar i is a pyrimdinyl group, mis
ang AAy At2 is a benzothlazolyl group. | n another
enbodi ment, Ari is a pyrimdinyl group, mis 0, and
At2 is a benzooxazolyl gr .I'n anot her enbodi nent,
Ari is a pyrimdinyl group] mis O, and Ar2 is a
benzoi m dazol yl group. | ther enbodi nent, Ari is a
pyrimdinyl group, mis ﬁ#%ﬂ is In another
enbodi ment, Ari is a pyrl nyI group, mis 0, and
At2 is In another enbodinent, Ari is a pyrimdinyl
group, m Insandtheaambédithens ArAisLa pYrimi@inyR8joubnmar bt Reis -CHs,
a]}(Zémoojiment, Ari is a pyrimdinyl group, mis 0, and
A% | n another embodiment, Ari is a pyrinidinyl
group, mis 0, and Ar2 is In another enbodi nent, Ari
is a pyrimdinyl group, m¥s 0, and Ar2 is - (R8)rln
anot her enbodi nent, Ari isla pyrimdinyl group, mis
0, and Ar2 is In another enbpdjyrent, Ari is a
pyrimdinyl group, r is I, nJis?0, Ar2 is and Ris a
-(G -C6)al kyl. In another~enbodi rent, the -(O
-C6)al kyl is substituted at the phenyl group's
par a- posi Ini amother emhodintent, Aoiscpyrinidinyl geoup( @iis 1, Rs is -CHs,
al kyl is a tezt-butyl group. In another
m%ﬁg%d?nent the -(C -CB)alkyl is a tert-butyl group
and is substituted at the phenyl group's ara-position.
In anot her enbodi nent, th&" (G -C6)alkyl is an
I sopropyl group. In anoth enbodi nent, the -(G
-C6)al kyl is an zso- propyl g_g )and IS substituted at
t he phenyl group's zra-pbgition?"

In another embodiment, Ar, is a pyrimidinyl group, m is 1, Rz is -CHj,

and Ar; is
/_(Re)r
In another embodiment, Ar, is a pyrimidinyl group, ris 1, mis 1, Rz is
-CH3, Al‘z is

X
| T (Re)r
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I n anot her enbodinment, Ar i is a pyrimdinyl group, r

is 1l mis 0, is and Ris -CF3. |In another enbodi nent,
woOhes/0665130i s substituted at the phenyl group' SPCT/US2004/042732

r-position. In another enbominent i\ is a

pyrimdinyl group, is 1l mis Ar2 is and Ris
i6.a-(Gr- @@atkbrb rh@m@er ﬂﬁh@dlnxenb therréF uCialkly 5§vb&t1§m@d at the

Iée%lg %@ﬁ a Hg{lﬁgrp i) 3&0&1%? %ﬁ%ﬁ%} L tl?enng%gglﬁf)glliyl is ahtert-butyl
grioBp.- El arﬁiﬁlﬁbrleﬁlb‘bdﬁﬁdnlt tthid gd'-a05)dlkyd 1$)1il earybutgl @ropp and i 1s subst1tuted
ar-position. In another enbodinent, -halo is -Br.

at{hophay] Sioyp dingsePositioy| b angthepemppdinest, é%é?iﬂg}a@%ﬂa%amso-

y i-en

PERRAREE I Alcfitp s RALRRE TS (RO ATIRE propy! spoup and i
substitutedaa thel seenblsgrotplt pdraapositie. phenyl group' s

r-position. In another enbodinent, -halo is -F. In

anot her embabtieeeinbodii@ne Ar is fpﬂﬁﬂldh@l sl + isUl, edisat R is
the phenyl group's r -position. |In another embodinent,
G4, Arsisa pyri dazinyl group, mis 0, and Ar2 is a

benzot hi azol yl group. In another enbodinment, Ari is a
pyri dazinyl group, mis Owand Ar2 is a benzooxazol yl
group. In another enbodi ment, Ari is a pyridazinyl

group, mis 0, and Ar2 i enzoi m dazolyl group. In
anot her enbodi nent, Ari i _pﬂﬁa)rdazinyl group, mis

0, and Ar2 is In another odinment, Ari is a
pyridazinyl group, mis O, and Ar2 is In another
aiehROWI-CERL In aother smbogiytrent alze 1GH; igsubsfitutet 4t sheopheayidgroup’s
Ar2 is "LLLL 1] J-(R8) In another enbodinment, Ari is a
PHFHR{EA Ny gr oup, m is 0, and At2 is LLLL < In

anot her enbodi ment, Ari is a_pyridazinyl group, mijs

0, and Ar I another sRbPABIENS i i #RFMIdRY] graup,r s 1, m s 1, Ry is
éﬁrlpg,afsl nyl group, mis 0, and Ar2 is In another

odiment, Ari is a pyridazinyl group, mis 0, and A

2is1In anot her enmbodi ment, Ari is a pyridazinyl

group, r is 1, mis 0, AZJ|Is [I p (Rdr and Ris a

-(G -0B)al kyl. In anot herenbodi nent, the -(C

-C6) al kyl is substituted lat\_h@qs)r

and Rg is -halo. In another embodiment, the -halo is substituted at the phenyl group’s
para-position. In another embodiment, -halo is -Cl. In another embodiment, -halo is -CI
and is substituted at the phenyl group’s para-position. In another embodiment, -halo is
-Br. In another embodiment, -halo is -Br and is substituted at the phenyl group’s para-
position. In another embodiment, -halo is -I. In another embodiment, -halo is -I and is
substituted at the phenyl group’s para-position. In another embodiment, -halo is -F. In

another embodiment, -halo is -F and is substituted at the phenyl group’s para-position.

In another embodiment, Ar is a pyridazinyl group, mis 1, R3 is -CHj,
and Ar; is a benzothiazolyl group.

In another embodiment, Ar; is a pyridazinyl group, mis 1, Rz is -CHz,

and Ar; is a benzooxazolyl group.
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phenyl group's ra-position. In another enbodi nent, the
-(G -Co)alkyl is a tert-bv&l group. In another
weonhisticomnt , the -(C -Ce)al kyl is a tert-butyl PgTaSp04/042732
and is substituted at the phenyl group's
/rra-position. In another enbodinent, the -(C )
- Ce) al kylInianother érsbpdioeyt, Agyr isapyridaziaylgrees, mis 1, Rz is -CHs,
enmbodi nent, . the -(C -Ce)al kyl is an /so-propyl group
ang iy S WQW‘H%‘@S} &P"R-he phenyl group's
/?"ra-position. |In another enbodhgent, Ari is.ﬁ is -CH
pyri dazi njpangthstgmbediment Ay is@ Ryridagiayy group, n i . R is -CH,
I n anot her enbodi nent, the -CF3 is substituted
phenyl group's r-position. |In another
enbodi nent, Ais a pyridazinyl group, r is 1, mis O,
Ar2 isand Ris -halo. In &fiother enbodiment, the -halo

-.CE3.
mggﬁ?ﬁk

is substituted at the phe group's ar-position. In
anot her enbodi nment, -hal is_« by I n anot her
enbodi nent, -halo is -d ndd i's”8ubstituted at the

phenyl group's r-position. In another enbodi nent,
-halo is -Br. In another enbodinent, -halo is -Br and
i s subst i inUn®thed bmbb@nRhe M isQ¥ Buidaginpbgrape,gh s DR; 16 CHs,
anot her enbodi ment, -halo is -1. In another

andodi ment, -halo is -1 and is substituted at the
phenyl group'sp ra-position. In another enbodi nent,
-halo is -F. In another e dinment, -halo is -F and is
substituted at the phenyl group's ra-position. In
anot her enbodi nent, Ari | t hi adi azolyl group, mis
0, and Ar2 is a benzothi zoF“TG@houp. I n anot her
enbodi nent, Ari is a thiadrazolyl .group, mis 0, and
AX i s a benzooxazolyl group. In another enbodi nent,

Ari is a jhiadiazolyl. gr ,.mis.0,.a I .

benzoi ni d&zBIH* ﬁF%ﬁﬂm%ﬂf L}%h &Wld%%%lgggrr?e ’t2m 1%} ’iaR’jl 1§ -GHs,
addAgdé azolyl group, mis O, and Ar2 is hi another

enbodi nent, Ari is a thiadiazolyl group, mis 0, and

Ar2 is (R8)r hi another e dinment, Ari is a

t hi adi azolyl group, mis 0, and Ar2 isln another

enbodi nent, Ari is a thigérgzolyl group, mis 0, and

Ar2 is In another enbodigEE;j—amgsis a thiadi azol yl

group, mis 0O, and Ar2 i anot her enbodi ment, Ari
is a thiadiazolyl group, mis 0, and At2 is (Rb)r

In another embodiment, Ar; is a pyridazinyl group, m is 1, R3 is -CHj,

and A1'2 is
H:E;] R
N\<;J (Re)s
In another embodiment, Ar; is a pyridazinyl group, m is 1, R3 is -CHs,
and Ar, is

N
T (Re)



I n anot her enbodi nent, Ari is a thiadiazolyl group, m
is 0, and At2 is In another enbodinent, Ari is a
woho@dice3ol yl group, r is 1, mis 0, At2 is an@8CRUS200a/042732
-(G -06)al kyl. In another 4nbodi nent, the -(O’
-C6)alkyl is substituted at the phenyl group's/rr
a- posi t i dn anéthersanohddememtnBods apyridazind grqup. m isd) Rbs igACHs,
i.s a tert-bntyl group. In another enbodinent, the
and gy Sce) al kyl is a tert-butyl group and is subst i t ut ed
at the phenyl group's ra-position. In another
enbodi nent, the -(C -Ce)at®yl is an isopropyl group.
I n anot her enbodi ment, th (Ci -C6) al kyl is an
wo- propyl group and is s@bsiyt ted at the phenyl
group's ara-position. Inian I‘e?)' enbodi nent, Ais a
t hi adi azolyl group, r is IYmis O, At2isand R8is
-CF3. In another enbodi rrent the -CF3 is substituted
at the pHengbthgrerapodimest, Aosis inypidaginylgeum & 1s 1, R is -CHs,
npodi ment, Ari is a thiadiazolyl group, r is 1, mis
A s and Ris -halo. In another embodinent, the
-halo is substituted at the phenyl group's
/ ?ar-position. In another odinment, -halo is -d. In
anot her enbodi ment, -halo ks -C and is substituted at
t he phenyl group's /rar- ' I n anot her
enbodi nent, -halo is -Br ang{'her enbodi rrent, -hal o
is -Br and is substituted at the phenyl group’ s
par aposition. In another enbodinent, -halo is -
anot her eintaaatheeambodigent Arsis.a pysidazipgl FOWR| lf Elt‘é‘ds g’tR3 15
ééﬂioquh nyl group's ara-position. In another
nt -halo is -F. In another enbodi nent, -halo
is -F and is substituted at the phenyl group's
ara-position. hi another epbodinent, Ari is a pyridyl
group, mis 1, R3is -CH3 \nd Ar2 is a benzothiazolyl
group. In another enbodi nt_,_(,ﬁr) is a pyridyl group,
mis 1, R3 is -CH3, and 2/'s & benzooxazol yl group.
I n anot her enbodi nent, |s a pyrl dyl group, mis 1,

al’;\sq%é E@;—(%lﬁ%@%?(pﬂe ﬁ%zangﬁﬁer Flgl pﬁ g@ﬂ ?@/ %‘E}%fkyﬁﬁ suf){%xtutﬁg at the

%c_ﬁp s?ﬁﬂa pbAtib® hrhrﬁﬂﬁE Blﬁbocﬁﬁiéﬁd urea(\(c, Chyaikyl $ rert-butyl
oup, mis 1, R3is -CH3, and Ar2 isln

glzmp.t [remod[dn edibediment.Ah¢ -(Cs-CGx)abkl iy {er@blgmbgrom) pad i i supgiituted
at tﬁe phenyl groug sApa‘?‘fa -position. In another embodiment, the -(Ci- -Ce)alkyl is an iso-

propyl group. In another embodiment, the -(Ci-Ce)alkyl is an iso-propyl group and is
substituted at the phenyl group’s para-position.

In another embodiment, Ar; is a pyridazinyl group, ris 1, mis 1, Rs is

-CH3, Arz is

I\——R
P (Rg)r

2

and Ry is -CFs. In another embodiment, the -CFs; is substituted at the phenyl group’s

para-position.
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is In another enbodinment, Ari is a pyridyl group, mis

1, RBis -CH3, and Ar2 is In another enbodi nent, Ari
wO0@/0ey130 dyl group, mis 1, R3 is -CH3, and ARCTiUS2008/042732

anot her enbodi nent, Ari is 4 pyridyl group, mis 1, R3

Is -CH3 nd [ )roIn another enbodiment, Ais a
pyri dyl gﬁo@ﬁﬂleﬁfﬂiﬂg‘s imepis Ars Is aqpysidaginyl greyp,irds b, mis 1, Ry is
@ﬂoM‘zei's enbodi ment, Ar i is a pyridyl group, r is 1, m
Is 1,"R3 is -CH3, At2 is and Ris a -(CG -0C6)alkyl. In
anot her enbodi nent, the -(CG -C6)al kyl is substituted

at the phenyl group's [ artposition. In another

enbodi nrent, the -(C -C6) | is a tert-bntyl group.

I n anot her enbodi nent, t n v C6)al kyl is a
tert-buty\ group and is )r'ed at the phenyl
group's ra-position. In another enbodi nent, the -(C

-).aIkI'saisor.Iroplnathr ,
e TR e I apfher EaPodBisps the Rlags BuRHRiedit s phepbgipup's
pcﬁ'ﬂ%obﬁloﬁuﬁﬁiﬂdth&%ﬁlbéﬂuﬁéiﬁ Rheny 1C19'119Hﬁbth§f embodiment, -halo is -Cl

ara-position. In another ‘enbodi nent , is a pyr i dyl

anglrig @pgbstltutqtcgat the pheingl groupi naga-pq&ﬂgqn anzanpgleanmbﬁdlmnt -halo is

By 1 o Ber ROl T 2B ot Pl 4 30 Rt BoBb's par

paitadiendther¥mbodiBer, MWl idYl. Tdla@biBer émbsdithentNHao #.-I and is
R3is -CH3, Ar2 is and Ris -halo. In another

subpiBierab the Phemd S’ Ho@rs-RASion; tlrya@ah%rtemhr@nperémhalo is -F. In
an%ﬁ%y Q]inﬁo&aﬁ%tnﬁ gl?zilze) n§8 L dandrls ?lfbghﬁfﬁfdoa% F@eo@%g?ﬁ%rgug) Q %a?a-bgsltlon

substit uted t he rou : ositian
anot her e]i%%oaga r%%lflb&t‘lﬁlfﬁ ‘ﬁglslsﬁrpfhlaflr?zgl%grﬁgp h 1, ks -CH,
a9 & aBdtzothid¥elyd gicup: Br and is substituted at the
phenyl group's paraposition. |In another enbodi nent,
-hal o i s mlanofh@r @fﬁ%chﬁfenﬁ?‘HPQ'ﬂﬁﬁHmzol@PJgﬁubsm i 18{@3%' &Hs,
substituted at the phenyl group's ra-position.
andrfib fifed benzboxAzatyhetouphal o is -F. In

In another embodiment, Ar is a thiadiazolyl group, m is 1, R3 is -CHj,

and Ar;, is a benzoimidazolyl group.

In another embodiment, Ar; is a thiadiazolyl group, m is 1, Rz is -CHj,
and Ar, is

T (Re)q

In another embodiment, Ar; is a thiadiazolyl group, m is 1, R3 is -CHs,
and Ar; is

AN
G
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anot her enbodi ment, -halo is -F and is substituted at
t he phenyl group's” ra-position. In another
wendcesnt , Ari is a pyrazinyl group, mis 1, PEB/US2004/042732
-CH3, and Ar2 is a benzothi4zolyl group. In another
enbodi ment, Ari is_a_pyrazinyl oup, mis 1,
- CH3, andInerpthies embpdinenb diz & @/t%wglmebfl SIS rleRs is -CHs,
odinment, Ari is a pyrazinyl group, mis 1, R3 is
aq 5 and At2 is a benzoi m dazolyl group. In another
enbodlnent Arl is a pyrazinyl group, mis 1, R3is
- CH3, and ﬁWZ is In anoth enbodi nent, Ari is a
pyrazinyl group, mis 1, gg:%s -CH3, and Ar2 is In
anot her enbodi ment, Ari a_pﬁ%$2|nyl group, mis 1
R3is -CH3, and Ar2 is I&aggd enbodi nent, Ari is a
pyrazinyl group, mis 1, is -CH3, and Ar2 isln
anot her enbodi nent, Ari is a pyrazinyl group, mis 1,
R3 is -CHﬁlaIﬁmr/éﬁl%oaﬁlénﬂ Aﬁ‘ﬂ?éi‘&'imﬁ’d’ﬁ%ﬂ’ gfﬂi-h‘f; m #V1i R} & -€H;,
pyrazinyl group, mis 1, is - CH3, 2isIn
arahAthier enbodi nent, Ari |s a pyra2|nyl group, mis 1,
R3 is -CH3, and Ar2 is In another enbodinent, Ari is a

pyrazinyl group, r is 1, S 1, R3is -CH3,Ar2 is -
(R8)r and Ris a -(CG -C6)4l kyl. 1h another

enbodi nent, the -(G -C6) | is substituted at the
phenyl group's ra-positigh. (Re)ot her enbodi nent, the
-(G -CB)alkyl is atert- | group. In another

enbodi nent, the -(CG -C6)alkyl is a tert-butyl group

and is Suﬁﬁéﬂcﬁh&%ﬁhbaﬂlrﬁdﬂle Alh@s"Wﬂnﬂliammgrd@- A0S i1t RO -CHs;,
I n anot her embodi ment, the -(G -0B)alkyl is an

agds@privpyl group. In another embodi ment, the -(C
-C6) al kyl is an iso-piopyl group and is

AN
T (Re)r

In another embodiment, Ar; is a thiadiazolyl group, m is 1, R3 is -CHs,

and Ar, is
1 (Rs)r
In another embodiment, Ar; is a thiadiazolyl group, m is 1, R3 is -CHs,
and Ar, is
/—(RB)r

In another embodiment, Ar; is a thiadiazolyl group, ris 1, mis 1, R3 is
—CH3, Al'g is
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substituted at the phenyl group's ? r-position.In

anot her enbodi nent, Ari is a pyrazinyl group, r is 1,
wWOon0Es/05613R3 is -CH3, Ar2 is and R 8 is -CF3. | RCamskingn42732

enbodi nent, the -CF is subs#ituted at the phenyl

group's ara-position. In agpother enbodinent, Ari is a

pyrazinyl group, r is 1, mis 1, R3is -CH3, Ar2is

and Ris -halo. In anoth gnbodi ment, the -halo is

substituted at the pheny ara-position. hi

anot her enbodi nent, -hal . I'n anot her

enbodi ment, -halo is -C and is substituted at the

AT, €50 0P Ol AU RE I Wb e

plienylkgrbsp’is pat@ gosition. i aﬁhmaiyémﬂfﬁdim@nﬁ tHRA(BPOF)alkyPR-a feF-butyl
anot her enbodi -1. I n anot her

| S
SRRy ot FROHICT en}l?gﬁlénqné tg@ ~(Gir&e)abicyd instertbitpleraup ankis substituted

[ odi t . .
_@llihbeli';l‘)élna X Iygéfaliﬁ’ ?a?d?‘ B4 %I? %%go%l ngﬁ'{?nf ek -gb rIﬁr‘)a -yl js an iso-
prepylgrount lnchnathet hmbpdlﬁmyﬂ tipr-GQOpCeplkyhispasd-p@pyl gidup and is
n&%ﬁ ﬁlrrbdatilg i is.a pyrimdinyl group, mis
S ag the agﬁaupA?éamspoélt’é’é‘nzot hi azol yl group. hi
anot her enbodlnent Ari is a pyrimdin group, mis
1, R3 is Inangtheppmbodiment Agi lﬁé‘ﬁh@é&@&@d{gﬂw@ﬂd@é mp 1, Rs is
(ﬁ.ﬂo eik errbodl ment, Ari is a pyrimdinyl group, mis
Is -CH3, and Ar2 is a benzoi m dazolyl group. In
another enbodi ment, Ari is a pyrimdinyl group, mis
1, R3is -CH3, and Ar isln|janother enbodinent, Ais a

pyrim di nyl group,m|sl is -CH3, and A2 is In
anot her enbodi nent, \é_q g i dinyl group, mis
1, RBis -CH3, and A 2 i andt her enbodi nent, Ari

isapyrirn'dinyl gr oup, mls 1, R8|s-CH3, andA2is
I nbodi di
anld ct%er % @%r enélﬁn Cﬁ:,’ gys%srgmtlecrl] at thg pﬁenyl group’s

para- posmon.

In another embodiment, Ar; is a thiadiazolyl group, ris 1, mis 1, Rz is
-CH3, AI‘Z is

X
| (Re)

?

and Rg is -halo. In another embodiment, the -halo is substituted at the phenyl group’s
para-position. In another embodiment, -halo is -Cl. In another embodiment, -halo is -Cl
and is substituted at the phenyl group’s para-position. In another embodiment, -halo is
-Br. In another embodiment, -halo is -Br and is substituted at the phenyl group’s para-
position. In another embodiment, -halo is -I. In another embodiment, -halo is -I and is
substituted at the phenyl group’s para-position. In another embodiment, -halo is -F. In

another embodiment, -halo is -F and is substituted at the phenyl group’s para-position.



i LLLL r t(R8)r In another enbodinent, Ari is a

pyrimdinyl group, mis 1, R3is -CH3, and At2 is(Rs)r
wono@nesizer enbodi nent, Ari is a pyrimdinyl gPOUS2004/042732

is 1l R3is -CH3, and Ar2 i4# I n another enbodi nent,

Ari is a pyrlmdlnyl group, ris 1, mls 1, R3is

-CH3, A2 RE INYIPIPRRAZINK © DA

enbodi nent , the -(CI OG)aI kyI i's substltuted at the

phenyl gr dbppreséntinyason fuother tmcompasses Niwofegaiareinylpiperazine
the -(0 -C6)alkyl is a fe?t-butyl group. In another
CQH‘@BBWS#@W?H‘%@%'&)(G -0B6)al kyl is a tert-butyl group

and is substituted at the phenyl group's /rr-position.

In anot her enbodi nent, the -(A4 -Ce)al kyl is an

I sopropyl group. In another odinment, the -(GCi

-C6)al kyl is an wo- propyl and i s substituted at
t he phenyl group's ra-posit _I(Fﬁs)anot her enbodi nent,
Ar i is a pyrimdinyl group, |sl mis 1, R3is
-CH3, Ar2 is and Ris n anot her enbodi nent, the
-CF3 is substituted at ? H'l group's zr-p03|t|on

I n anot her enbodi nent, Ari RI S aA,erl m di nyl group, r
isl mis 1l R3is -CHS Af2 isand Ris -halo. In
anot her enbodi nent, the -ha|ﬁ)l S substituted at the
phenyl group's /?ar a-positio anot her enbodi nent,

-halo is -C. In another errbodlrrent, -halo is -d and

wihsresAih sAT,1 R, &, atd miwee @gdfaryd labgvediopthe Nita{qyaso vimyhpip¢mzine
not he od| t, -halois -Br. |In another

QFHQSEﬁ‘ %IS-BI‘ and is substituted at the
phenyl gr %eselﬂ%cﬁiﬁeﬁt' F\h%‘a 5&1&&1%8@;{ enbodi ment,
-halo is -1. In another enboglment -halo is -1 andls

another | olpuiher AHRRRN A ﬁ%‘%yﬁﬁ?&%ﬂ%%‘ééﬂ o
enbodi rren}n anolf}?ér%rﬂb%dlrg n?nlgrl g3 ég%bklgf&g&bat |t he

phenyl group s ara- pos odi ment ,

1S 3 R B B O o0

In another embodiment, Ar; is a thiadiazolyl group.

In another embodiment, Ar; is a benzoimidazolyl group.
In another embodiment, Ar; is a benzothiazolyl group.
In another embodiment, Ar; is a benzooxazolyl group.

In another embodiment, Ar, is

S

“\/_(RS)S

In another embodiment, Ar, is

O

N\/_(RB)S
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hi anot her enbodi ment, Ari is a pyridazinyl group, m
is 1l R3is -CH3, and Ar2 is a benzooxazolyl group. hi

wanoeises1denbodi ment, Ari is a pyridazinyl groupCTSR®4/042732

1, R3is -CH3, and At2 is a7benzoi m dazolyl group. hi
anot her enbodi ment, Ax\ is a pyridazinyl group, mis
1, R3 is InGuetheaenibadithent Arp isanot her enbodi ment, Ari
is a pyridazinyl group, mis 1, R3is -CH3, and At2 is
[l .T-(R8)r hi another enbhedi ment, Ax\ is a
pyridazinyl group, mis 1,|R3 is -CH3, and At2 isln

anot her enbodi nent, Ari j pyridazi nyl group, mis
1, R3is -CH3, and Al12 i | nydReher enbodi nent, Ari
Is a pyridazinyl group, s 1, R3is -CH3, and Al2is

I n anot her enbodi nent, Ari is a pyridazinyl group, m

is 1, R3 InSanofHddemBO@EmhE Argisl N anot her enbodi ment,
Ari is a pyridazinyl group, mis 1, R3is -CH3, and
At2 is In another enbodinent, Ari is a pyridazinyl
group, r is 1, mis 1, R3{|s -CH3, Ar2 is H;r(R8)rand

Ris a-(CG -C6)al kyl. |Ip-agother enbodinent, the -(C
-C6) al kyl is substitut ed Rgphenyl

group' s/rra-position. In~Ngpether enbodi nent, the
-(G-Ce)alkyl is a te?t-butyl group. In another
enbodi meny, the -( ..-C6)al kyl is a ?-butyl group and
i s subst ﬁnﬁnggle%?&gﬂ%nfﬁé%? }/Sgr oup's ar-position. In
anot her enbodi ment, the -(CG -C6)al kyl is an isopropyl

group. In another enbodi , the -(CG -C6)alkyl is an
wo- propyl group and is substituted at the phenyl

group's/? ra-position. | arl_t@ei'1 enbodi ment, Ari is a
pyridazinyl group, r is is¥, R3is -CH3, Ar2is

In another embodiment, Ar, is

/_(Rs)r

In another embodiment, Ar; is

N

| _(Rex

In another embodiment, m is 0.
In another embodiment, m is 1.
In another embodiment, m is 2.
In another embodiment, n is O.
In another embodiment, n is 1.

In another embodiment, n is 2.
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and Rs is -CF3. In another enbodinment, the -CF3 is
substituted at the phenyl group's ar-position. In

wanoeises1zenbodi ment, Ari is a pyridazinyl groupCTAUSR®4/042732

I, mis 1, R3is -CH3, Ar2 i4 and Ris -halo. In

anot her embodiment, the -halo is substituted at the
phenyl grmoéhelrﬁmbeéﬂqnbﬁl.lsf’n anot her enbodi nent,
-halo is -d. In another enbodinent, -halo is -d and
i s subst i Manethegemppdinghbmyib Ogr oup' s ara-position. In
anot her enbodi nent, -halo is -Br. In another

enbodi menln anofel embedin®nt,risl 1i s substituted at the
phenyl group's paraposition. In another enbodi nent,
-hal o i s Hianother ambbidénetpxdi.nent, -halo is -1 and is
substituted at the phenyl group's ra-position. In

anot her emrbadHPEEBInbodiiRhe ri$0.- F. | n anot her
enbodi nent, -halo is -F and is substituted at the

phenyl gr gupodRr ERALB@RIchE 95 1. hi anot her enbodi nent,
Ari is a thiadiazolyl group, mis 1, R3 is -CH3, and

Ar2 is a he i : I . I n anot her enbodi nent,
Ari is a ﬁ#@ﬁ%é@@‘?‘%’?@ﬁ%&m is 1l Ris -CH3, and

Ar2 is a benz %xaéglo‘%{il %ou&l n anot her enbodi nent,
Ari is a thiRUAZEPYTFedy " mis 1, R3 is -CH3, and
Ax is a bgenzoim dazolyl group. |In another enbodi nent,
Ari is a &?‘%\E‘B‘f’?‘}hﬁtﬁgﬁbﬁ 'mis 1, R3is -CH3, and
Ar2 is In_another enbodinent, Ari is a thiadiazolyl
group, m fnsanpthergmpedimepgrishd At2 is I n anot her
enbodi ment, Ari is a thiadiazolyl group, mis 1, R3 is
- CH3, andlnmmpthes embpdiment,'qis O( R8) s I n anot her
enbodi nent, Ari is a thiadiazolyl group, mis 1, R3is
- CH3, andinfamtlies efnpodiRens qlislanot her enbodi ment, Ari
is a thiadiazolyl group, mis 1, R3 is -CHS,

In another embodiment, q is 2.

In another embodiment, q is 3.

In another embodiment, q is 4.

In another embodiment, q is 5.

In another embodiment, q is 6.

In another embodiment, s is O.

In another embodiment, s is 1.

In another embodiment, s is 2.

In another embodiment, s is 3.

In another embodiment, s is 4.

In another embodiment, R; is -H.

In another embodiment, R; is -halo.

In another embodiment, R; is -CI.

In another embodiment, R; is -Br.
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and At2 isln another enbodinent, Ari is a thiadiazolyl
group, mis 1, R3is -CH3, and Ar2 is Li another
wendcesnt , Ari is a thiadiazolyl group, m i spaT/URR04S42732
-CH3, and Ar2 is In anot her49enbodi nent, Ari is a
t hi adi azol y roup, isl,mis 1, R3is -CH3, Ar2is
and Rgi s hl er@@lj)adlmt,ﬂlns dnot her enbodi nent, the
-(G -0B)alkyl is substituted at the phenyl group's
ar - posi t i manother ambbvdiereng Radslithrent , t he - (G - Ce) al kyl
is a tert-butyl group. In another enbodi nent, the -(GC
- C6) al kyl In shothek embediuiext, RyriouEHand i s substituted at
t he phenyl group's ra-position. In another enbodi nment,
the - (G - adkiey bmbsdiafent, RgRE apy! group. I n anot her
enbodi nent, the -(CG ~C6)al kyl is an wo-propyl group
and is suﬁpgﬂom&gglbaguﬂeh{emh@w@ group's ara-position.

I n anot her enbodi nent, i's a t hi adi azol yl group, r

is 1, mi 'ﬁéﬁ andes-CFB In
anot her eﬁloogl rnen{n%o‘ii t |s substituted at the
Pee s it ?}e%%é‘wbgéma ‘fﬁe% REHR! er TR
Ar2 is and Ris -h n.another enbodi nent, the
-halo is g’iﬂ%’ﬂ? ’F@B‘%ﬁi‘m e BHHE group' s

ara-position. hi another enhodi ment -halois -d. In
anot her efwhes smbodigeng Kads “ghalgyry i s substituted at
the phenyl group's ra-position. |n another embodinent,
-hal 0 i s InBmother embodiment, &iiv drHei0).- halo is -Br and
IS substituted at the phenyl group's paraposition. In
anot her ehbodithes @mbodinzeing Rigs -CHx(haloxnot her
enbodi nent, -halo is -1 and is substituted at the
phenyl gr hugiothedenmpodinicnqR; iiCRBot her enbodi nent,
-halo is -F. hi another enbodinent, -halo is -F and is
substi t ut Blarifther Rebpaident, ndir Ogag "1Santd R, A9 halld,00H, 4NH,, -CN, or
N| TRo( c YANO) vi NYLPi PERAziI NE OUNDS OF FORMULA (1)

1) Certain Nitro(cyano)vinyl pi perazine Conpounds
can have asymmetric centers and therefore exist in

di f f er ent Incanethar embeilicneah d afipeis tleand dtv is -Corralkyhi-€2-
Cgﬂ% eg}yl,?gtgﬁr-éBﬁ%l?%nyif?((#%gmycyglo% kyﬁl- coe, b1@§rc16a§1%HP-(ég-

Cutricycloalkyl, -(Cs-Cg)cycloalkenyl, -(Cs-Ci4)bicycloalkenyl, -(Cs-

Ciytricycloalkenyl, -(3- to 7-membered)heterocycle, or -(7- to 10-
membered)bicycloheterocycle, each of which is unsubstituted or substituted with one or

more Rs groups.

In another embodiment, n or p is 1 and R is -phenyl, -naphthyl, -(Ci4)aryl
or -(5- to 10-membered)heteroaryl, each of which is unsubstituted or substituted with one

or more Rg groups.
In another embodiment, m is 1 and Rj is -halo, -OH, -NH,, -CN, or -NO3;

In another embodiment, m is 1 and R3 is -(C;-Cyp)alkyl, -(C,-Cyp)alkenyl,
-(Cy-Cp)alkynyl, -(Cs-Cyg)cycloalkyl, -(Cs-Cia)bicycloalkyl, -(Cs-Cig)tricycloalkyl, -
(Cs-Cip)cycloalkenyl, -(Cs-Cig)bicycloalkenyl, -(Cs-Cig)tricycloalkenyl, -(3- to 7-
membered)heterocycle, or -(7- to 10-membered)bicycloheterocycle, each of which is

unsubstituted or substituted with one or more Rs groups.
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Ni tro(cyano) vi nyl pi perazi ne Conpounds, and m xtures
thereof, and to all pharmaceutical conpositions and

woridsodel3of treatnment that may enpl oy or cont aPaTiuSem/042732
The Nitro(cyano)vinyl pi pera®i ne Conpounds have a

doubl e bond to which is bonded an R4 &{?;f and AR2-
gr oup, eal@rﬁneﬂwmmbﬂdla@ﬁt Bélscll anddis i rphieayh ehaphthyd f%m)aryl or

—(5 g 1@trﬁc§rﬁber€tﬁ Q{eijd hF’crhel§ SRSubs ?e@odr%ﬂbstléuted with one or

enconpasses Nitro ano V|ny pl per azi ne
model Rdegrotgs. R4 gr oup and the At2-NH group are cis
relative to each other, N tro(cyano)vinyl pi perazi ne

Conpoundsini ol ERbbdiercRE ngfslndaRLs LT Gty group
are trans relative to each other, and all m xtures

thereof . frofmBieRembddiafd, @ 1)1, RE@S iot-engsmyt and the carbon atom
enconpass: (i) Nitro(cyano)vinyl pi perazi ne” Conpounds

tojwhielhihe IR stgneurRs atfached iniimdhe (R) amfighpationr oup are trans
relative to each other, (ii)
Ni t r o( cy alincinuthey bmbpdinmnt, meisQo R ¢L1(@s Chi)alil, aind tHeeafén atom

r.Q and the At2- NH are.cis.relative to each
togtiHe theﬂ%aegr@m ppitaghed s e B CORBEUBRON N 1 ho

Ni tro(cyano) vi nyl pi perazi ne, Conpounds_each R3 can be
at t ached Ingingigr embodimest, m itd giddtaiaztHe ring, hi one
enbodi ment, the Nitro(cyano)vinyl pi perazi ne Conpounds

have onl ymmeﬂme@b@@nplent, ne1s, lyRs is1-CHga and thetcark@ngiasy fo which
attache cent to the nitrogen
thS?a Utpt%%&%c °d b“tn @49 gf”g&g%(%l m di nyl , pylra2| gyl

erbod menth dnpler RPpPOTE AL Pyt %Ca%?aﬁé“ﬁ@“mmw which

thBRS gfslipYis Qﬁ&h%lﬂh%(S)%ﬁﬁﬁé\ﬂQﬁmR?’ group is attached
to a carbon atom adjacent to the nitrogen atom

attached lﬁsoaz%%?r eftbNiHfent n rsq(%ﬁzﬁﬁé)-h g.oup or - C(NHAr

2) =C( group. In anot |rrent two R3

oroups arg a%{h%weﬁgoala}egtmgoﬁlg%n@oel atom of the

pi perazine rin an R3 group is
attached car .at o j the nitrogen
atom att a][%aélaﬂltef) ‘i"ﬁ%dWP laﬂe?l:}wg?ﬁyl pyr azi nyI ,
pyri dazi r ot | azol g anot her

group isn%tqng&%ami) Hlefi‘tcn‘%ﬁn1 ao\’tdg(%lég}dacent to the
nitrogen atom attached to the - C(NHAr =C(CN) (R 4)

group or In@uRfhs empodi G{CRE)?){SM‘}MQR pF I n anot her

enbodi ment, the N tro(cyano)vinyl pi perazi ne Conpound
has two Re agethepsmbodiment,Rids -Foach being attached to a
di fferent carbon atom adjacent to the

In another embodiment, R4 is -CN.

In another embodiment, Ry is -C(O)O(C;-Cy)alkyl.

In another embodiment, R4 is or -C(O)NH((C;-Cgyalkyl).

In another embodiment, Ar; is a benzothiazolyl group and s is 1.
In another embodiment, Ar; is a benzoimidazolyl group and s is 1.
In another embodiment, Ar; is a benzooxazolyl group and s is 1.

In another embodiment, Ar, is



nitrogen atom attached to the pyridyl, pyrimdinyl,

pyrazi nyl, pyridazinyl, or thiadiazolyl group. In
wanoishes13enbodi ment, the Nitro(cyano)vi nyl pi pePaziuseo04/042732

Compound has two R3 groups,5leach being attached to a

di fferent carbon atom adjacent to the nitrogen atom

attached to the - C(NHAr2) CN) (R 4) group or -C(NHAr

2) =C(NQ2) (R4) group. In enbodi ment, where the
Nitro(cyano)vinyIpiperazN e n@&ynd has one or two R3
groups, a carbon atomto gh an R3 group is attached

has the (R) configuration. In another enbodi nent,
where the N tro(cyano)vinyl pi perazi ne Conpound has one

andrs iswo R3 groups, a carbon atomto which the R3 group
is attached has the (S) configuration. In another
enbodi nmenkn, anbther dinbodifrepga) isi nyl pi per azi ne Conpound
has one or two R3 groups, and at |east one of the

carbon atons to which an group is attached has the
(R) configuration. In another enbodi nment, the
Ni t ro(cyano) vi nyl pi per azi npound has one or tw R3

groups, and at |east one bf ah@RgHar bon atons to which
an R3 group is attached ﬁ%s??he (S) configuration. In
anot her enbodi mrent, the N tro(cyano)vinyl pi perazi ne

mgfmpgund has one or two R3 groups, an R3 group is

%%ched to a carbon atom adjacent to the nitrogen

atom attached to the pyridyl, pyrimdinyl, pyrazinyl,
pyri dazi nl;i’la,—nog}erfiﬁpﬁ%‘%&l‘%?lsgr oup, and the carbon to
which the R3 group is attached is in the (R

configuration. In another odi nent, the
Ni tro(cyano)vinyl pi rerazine Conpound has one or two
R3 groups, an R3 group i g atyja d to a carbon atom

adj acent to the nitrogenlattdchiéd to the

pyridyl, pyrimdinyl, pyrazi™iyl, pyridazinyl, or

t hi adi azol yl group, the carbon to which the R3 group
aldr @yt ached is in the (R configuration, and R3 is
-(G -&A)al kyl unsubstituted or substituted with one
or nore h . . r enbodi ment, the
Nitro(cyaﬁ%?%?%@ég?ggbg?#ggaggnpound has one or two R3
groups, an R3 group is attached to carbon atom

adj acent to the nitrogen &affom attached to the pyridyl,
pyrimdinyl, pyrazinyl, pyAdazinyl, or thiadiazolyl
group, the carbon to whi FR? group is attached is
in the (R) configuration, B3 s o3, In anot her
enbodi nent, the Nitro(cyano)vinyl pi perazi ne Conpound
has one or two R3 groups, an R3 group is attached to a
arghq Isoh at om adj acent to the nitrogen atom attached to
the pyridyl, pyrimdinyl, pyrazinyl, pyridazinyl, or

t hi adi azolnyanotiten émbolingent,akhdn to which the R3

[T PN

AN
T (Re)r

and ris 1.

In another embodiment, Ar2 is
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group is attached is in the (R) configuration, and R3
is -CF3. In another enbodi nent, the

wol2005m6en3ano) vi nyl pi perazi ne Conpound has one BCTUS200RB42732

groups, an R3 group is attaehed to a carbon atom

adj acent to the nitrogen gjfached to the pyridyl,
pyrimdinyl, pyrazinyl, pyfidazinyl, or thiadiazolyl
group, the carbon to whic e R3 group is attached is
in the (R} configuration, )i s -CHCH3. In

anot her enbodi nent, the (cyano) vi nyl pi perazi ne
Conpound has one or two R3 groups, an R3 group is
ardiitigghed to a carbon atom adj acent to the nitrogen
atom attached to the -C(NHAr2) =C(CN)(R4) group or

- C(NHAr 2) 1, . .and the carbon to which
the R3 gr%nu%{opgéélﬁg%ﬁ%gei%gﬁfsﬁ the (R) configuration.

I n anot her enbodi nent, the Nitro(cyano)vinyl pi perazi ne
Compound has one or two groups, an R3 group is
attached to a carbon atom.aqjacent to the nitrogen
atom attached to the -C(INHAr FfSZ(CN)(R4) group or

- C(NHAr2) =C(NO2) (R4) gr t&earcarbon to which the
R3 group is attached is inthe (R) configuration, and
aldxik§ - (G -CA)alkyl unsubstituted or substituted with
one of nore hal o groups. In another enbodi nent, the

Ni t ro(cyano) vi,nyl pi perazj ne Conpou has one,or two.R3
groups, a %‘8%15? Sﬁ‘hgﬁﬁgleg‘t’{}gé We%ig)?@gg?élpblgﬁs QT%X\Q 15a
beddbt&blyl Lfouphe nitrogen atom attached to the
-C(NHArg) :C?CN)(R4) group or -C(NHAr2) =C(NQX2)(R4)
group, th whi : i $ ;abt -
T the (R SRUPubOMent A R Bty 00, BRRG L &
besabodizakyhgrouphe Nitro( cyano) vi nyl pi per azi ne Compound
has one or two R3 groups, an R3 group is attached to a
car bon at bmnatjeaemhbditrent, e isi 4 pyogyhgaupaalied, dod Aés a

-C(NHAr2) =C(CN) (R4) group or -C(NHAr2) =C(NO2)(R4)
be@‘r%‘ﬁ‘ﬂflamﬁpoon to which the R3 group is attached is

inthe (R configuration, and R3 is -CF3. | n _another
enbodi mentd anofer Rinppdimeph A {5 4 RAITIIYH SI0HP; HdS Soadatinde
has one or two R3 groups, an R3 group isattached to a
carbon atom adj acent to t nitrogen atom attached to
the -C(NHAr2) =C(CN)(R4) oup or -C(NHAr2)

=C(N2) (R4) group, the cgrb to which the R3 group is
attached is in the (R configdRekion, and R3 is
-CH2CH3. 1 n anot her enbodryrent, the

Ni t ro(cyano) vi nyl pi perazi ne Conpound has one or two R3
groups, ap R3.aroup i.s attached t carbon ato .
ad) acont Pt Bbodiieht atmp R eiiboRind fanag
pyri mdinyl, pyrazinyl, pyridazinyl, or thiadiazolyl
group,

AN
| T (Re)

\

In another embodiment, Ar; is a pyridyl group, m is 0, and Ar; is

T (Rs)s

e



and the carbon to which the R3 group is attached is in
the (S) configuration. In another enbodi nent, the
wol2005m66epsan0) vi nyl pi per azi ne Conpound has one ®BCTHUSR00RS42732
groups, an R3 group is attashed to a carbon atom
adj acent to the nitrogen atomattached to the pyridyl,
pyri mi di nin anogher gmbadimenp v drearpyridy] geupt B iafi andohsjis
group, the carbon to which the R3 group is attached is
in the (S) configuration, d RBis -(G -C4)al kyl
unsubstituted or substitutged with one or nore halo
groups. I n another enbodi , the
Ni t ro(cyano) vi nyl pi per azj (fedund has one or two R3
groups, an R3 group is a ed tag a carbon atom
adj acent to the nitrogen atom attached to the pyridyl,
pyri m di Ny andthé @zibBiimenR YA, @bad%%ﬁ/dyl gftfup| M i8.0] @Ay lis
group, the carbon to which the group is attached is
in the (S) configuration, _gand R3 is -CH3. In another
enbodi nent, the Nitro(cyan®)vinyl pi perazi ne Conpound
has one or two R3 groups, R3 group is attached to a
carbon atom adj acent to H{Rggen atom attached to
the pyridyl, pyrimdinyl, azinyl, pyridazinyl, or
t hi adi azol yl group, the carbon to which the R3 group
is attach [ Sd . Af [ i :
s, S SabgBiment £ 4 B Ry, B of5hd Ar s
Ni t ro(cyano) vi nyl pi perazi ne Conpound has one or two R3
groups, an R3 group is attffthed to a carbon atom
adj acent to the nitrogen m attached to the pyridyl,
pyrimdinyl, pyrazinyl, [ { nyl , or thiadiazolyl
group, the carbon to whi e group is attached is
in the (S) configuration, and R3 i's -CH2CH3. In

anot her epbodi ment, the N tro(cyano)vinyl piperazjne.
Conpound Fh&odhRE egpbofipeniaiiy ity ,lé)}élgr ’E’rlé par?cgﬂr“s
attached to a carbon atom adjacent to the nitrogen
atom attached to the -C( Nk 2) =C(CN) (R4) group or
-C(NHAr2) =C(NQ2) (R4) group, and the carbon to which
the R3 group is attached(is '_gp%’?e (S) configuration.
In anot her enbodi ment, the Dt 'cyano) vi nyl pi per azi ne
Conpound has one or two groups,- an R group is
attached to a carbon atom adj acent to the nitrogen

at om at t abhabther entbedin@inii-n 29 a pEidNEt®RP4Y isgh ouls GoAr? is
-C(NHAr2) =C(NQ2) (R4) group, the carbon to which the
R3 group is attached is i he (S) configuration, and
R3is -(C -C4)alkyl unsubgtituted or substituted with
one or nore hal o groups. not her enbodi nent,

t heNi t ro( cyano) vi nyl pi pe (Rednpound has one or two
R3 groups, an R3 group is ached to a carbon atom
adj acent to the nitrogen atom attached to the

and RN 201-Cg)alkyl. In another embodiment, the -(C;-Cg)alkyl is substituted at the
phenyl group’s para-position. In another embodiment, the -(Ci-Cg)alkyl is a tert-butyl

group. In another embodiment, the -(C;-Cg)alkyl is a ters-butyl group and is substituted
at the phenyl group’s para-position. In another embodiment, the -(C;-Ce)alkyl is an iso-
propyl group. In another embodiment, the -(C;-Ce)alkyl is an iso-propyl group and is
substituted at the phenyl group’s para-position.

In another embodiment, Ar; is a pyridyl group, ris 1, mis 0, Az, is



=C(CN) (R4) group or -C(NHAr2) =C(NQ2)(R4) group, the
carbon to which the R3 group is attached is in the (9S)
woandsiogem3at i on, and R3 is -CH3. In another enbeadirmsmios/042732

the Nitro(cyano)vinyl pi peraai ne Conpound has one or

two R groups, an R3 group is attached to a carbon atom
adj acent to the nitrogen atom attached to the - C(NHAr

) =C(CN)(R4) group or - 2) =C(NQ2) (R4) group, the
carbon to which the R3 gjou '(ﬁ)attached isin the (S
configuration, and R3 is\ .~ Ph anot her enbodi ment,

the Nitro(cyano)vinyl pi perazi ne Conpound has one or

two R3_graqups,  an roup.is_attac t car bon ,
eni iy ol dE AROher o ineitoenCE 5o ue e Gheg eroup's
~NHARR) =C(CN) (R4) group or -C(NHAr2) =C(NO2)(R4)
paé%up,l the carbon to which the R3 group is attached is
in the ( | [ an, Aan 4S1 5 1. s 0. Az, i
anot her ?ﬁbaggtﬁ&%%%#ﬁo nlgml\lﬁ?]ro ?3’51? S%I%’%?p’er azine "
Compound has only one R3 group, the R3 group is
attached to a carbon atom adj acent to the nitrogen
atom attached to the pyri , pyrimdinyl, pyrazinyl,
pyri dazinyl, or thiadiaz Iy__ghﬁo)up, and the carbon to
which the R3 group is at $inthe (R
configuration. In another enbodi nent, the

A AR BB TSRS Sl BB
pcggirq%rgnﬁgh. EPardier RhiboREEMt AhARAICIAh 86bthér dofsddmpéntditalo is -Cl

I nyl, pyrazinyl, pyridazinyl, or thiadiazolyl )
angrie sthstitute aahdbpirenybgiahp swardposionyr uanothst embedimeat, ralo is

n.the (R onfiquratjaon,,and . is, - (Q ) :
i G p S Bt R RSt Sl A lgur's pare
P&t In ahGthéNhBREmeRnD ddloE AL , IntaRsther embodiment, -halo is -I and is
Ni t ro(cyano)vinyl pi perazi ne Conpound has only on%l FS
supsidiuied a e ThenyrsoND B sant positingd 1n gnethergmndineyhalo is -F. In

i R
T e N oL

bé&ZBMsHZBBMkrouphe Ni tro(cyano) vi nyl pi perazi ne Conpound
has only one R3 group, the R3 group is attached to a
carbon at pngRe|ACRMBbdintnt, e B d ﬁﬁ@ﬁﬁyl?rbﬂﬁﬁﬁﬁ 0,and e, is a
pyridyl, pyrimdinyl, pyrazinyl,” pyridazinyl, or
berizbaxhzalybpsoupgr oup, the carbon to which the R3 group
is attached is in the (R) configuration, and R3 is _
- CF3. | n hnofotier embbduhient s is dygyrazinyl group, mis 0, and Ar is a
Ni tro(c o) vi nyl pi perazi ne Conpound has only one R3
befzgiipe agﬁg@%roup i s attached

bt o

In another embodiment, Ar; is a pyrazinyl group, m is 0, and Ar; is

VN

_(RB)q

In another embodiment, Ar; is a pyrazinyl group, m is 0, and Ar; is
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to a carbon atom adj acent to the nitrogen atom
attached to the pyridyl, pyrimdinyl, pyrazinyl,

. woyoispaaizayl , or thiadiazolyl group, the car boRCT@S2004/042732

which the R3 group is attacied is in the (R
configuration, and R3 is -CH CH3.1n anot her

enbodi nent, the Nitro(cyanp)vinyl pi perazi ne Conpound
has only one R3 group, t group is attached to a
carbon atom adj acent to fhe '¢gpgen atom attached to
the - C(NHAr2) =C(CN) (R4) p Of - C(NHAr2)

=C(NQ2) (R4) group, and the carbon to which the R3
group is attached is in the (R) configuration. In

anot her grhadihsRshbodifientNakf 18 aGyeamyl ighytppnpie VaandAr; is
Compound has only one R3 group, the R3 group is
attached to a carbon atomggdj acent to the nitrogen
atom attached to the -C(NHAr2) =C(CN) (R4) group or
-C(NHAr 2) =C(NQ2) (R4) arg the carbon to which the
R3 group is attached is jjn theHR) configuration, and
R3is -(C -C4)alkyl unsngf#tuted or substituted with
one or nore hal o groups. In another enbodinent, the

Ni tro(cyano)vinyl pi perazi ne Conpound has only one R3
group, t hia aR8thgr empodiment, thachepyraziayl gzoupo m stloand Ar; is
adj acent to the nitrogen atom attached to the
-C(NHAr2) =C(CN)(R4) grou r -C(NHAr2) =C(NQ2) (R4)
group, the carbon to which|{the R3 group is attached is
in the (R configuration R3 is -CH3. In another
embodi ment, the Nitro(cy gg%gfﬁ%kpiperazine Conpound
has only one R3 group, t groyp is attached to a
carbon atom adj acent to the nitrogen atom attached to
t he - C{ NHAY adbtiief bbb ditkeht, PP i ®frazifIMrNp In is 0, and Ar; is
=C(NQ2) (R4) group, the carbon to which the R3 group is
attached is in the (R copfjguration, and R3 is -CF3.

I n anot her enbodi nent, the|Ni tro(cyano)vinyl pi perazi ne

Compound has only one R3 p, the R3 group is
attached to a carbon atom adf-agght to the nitrogen
atom attached to the - ) =C(CN) (R4) group or

-C(NHAr2) =C(NQ2) (R4) group, the carbon to which the

91008, g o 05 A gyl s

Ni t ro(cyano) vi nyl pi perazi ne Conpound has only one R3
group, the R3 group is atf@thed to a carbon atom

adj acent to the nitrogen m attached to the pyridyl,
pyri mdinyl, pyrazinyl, ' { nyl, or thiadiazolyl
group, and the carbon to h fﬁe R3 group is
attached is in the (S) configuration. In another

| n th uration. in |
o i sofer G e 4 SRS F50) T YRR, s

/_(Re)r

In another embodiment, Ar; is a pyrazinyl group, ris 1, mis 0, Ar is
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group is attached to a carbon atom adj acent to the
nitrogen atom attached to the pyridyl, pyrimdinyl,
woyvosacemsh, pyridazi nyl, or thiadiazolyl grouppPCThs2004/042732
carbon to which the R3 grouy is attached is in the (S
configuration, and R3 is - (C -C4)al kyl unsubstituted
or substituted with one or {nore halo groups. In
anot her enbodi nent, the NRO(cyano)vi nyl pi perazi ne
Compound has only one R3|gr Rg).he R3 group is
attached to a carbon ato facent to the nitrogen
atom attached to the pyridyl, pyrimdinyl, pyrazinyl,
i-dazj thi.adi ar e .
R 37100801, 1B SRR e ECHRISPD b e e
pheayf grgup’atpeanpositich. Ra anstheCtBbodimeat) e eC;-E€latdil K81 vers-butyl
t he itr%cyag%_vi nyl pi per azi ne Conpound has only one
ETRED g ARS Her RE oRAmERh ke (G -Sitallen e feg Bitykeraimand s bstinuted
oL P! Bl P bbaaHE O NP L A5AR ! B 16 BYJIH b a0
prgpyugroust. hia apathepembadimient thet K€;-R3)atkyd ispni iso-ptapat predp iaad is
n.t onfiguration, and R3 is -CF3. |In another
Sub%tBEegr‘?éﬁ%e,p%Fm &ﬁ"{pr%(’ﬁrﬁéﬁ’%}t{ﬂnnyl pi per azi ne Conpound
has only one R3 group, the R3 group is attached to a
car bon at BrArathenewhediment, 10g1 i & PYBHERY 2o, A% hah A is
the pyridyl, pyrimdinyl, pyrazinyl, pyridazinyl, or
t hi adi azol yl group, the c on to which the R3 group
is attached is in the (S) gonfiguration, and R3 is
-CH2CH3. I n anot her enbogi t, the
Ni t ro(cyano) vi nyl pi perazline_ bund has onl y one R3
group, the R3 group is att&aCched to a carbon atom
adj acent to the nitrogen atom attached to the
and®NHACP) In@hae( Fdhodymentp ther-CFe{sNbstanted Gf thiepheid )eroup’s
roup.,. and the carbon to which the R3 group is
p fz'tpé’glﬂgﬂ' is in the (S) configuration. In another

enmbodi nent, the Nifro(cyano)vinyl pi perazi ne, Conpound .
has only ofhgr @Pg?fg&%hgfm 3(}-‘;/5'65)?(}“3(1&%&& Hisnledn 5@, g2 is
carbon atom adj acent to the nitrogen atom attached to
the - C(NHAr2) =C(CN) (R4) up or - C(NHAr2)

=C(NQ2) (R4) group, the carlhon to which the R3 group is
attached is in the (S) cgnf® ug{@tion, and R3is -(C
-C4) al kyl unsubstituted r/s—E{ rtuted with one or

nore hal o groups. In another enbodi nent, the

Ni tro(cyano)vinyl pi Eer.azi ne ConFqund has only one R3
angReuip ;halyelnRBothen empbodiment, dushddlotis sebstitutdsbat th phanyl group’s

' t i .at tached the . :
PALERERDS, Wby Pl R ShP GBI gy oo s 1
an@losibstituie] 4 @idyshenyosrohh’s PatddBosiorl RRAoIher @hbewhRes:, Lifalo is

in the (S) configuration, and R3 is -CH3. In another
-BenBb#fiotssembogignent, -halo is -Br and is substituted at the phenyl group’s para-

position. In another embodiment, -halo is -I. In another embodiment, -halo is -I and is
substituted at the phenyl group’s para-position. In another embodiment, -halo is -F. In

another embodiment, -halo is -F and is substituted at the phenyl group’s para-position.

In another embodiment, Ar; is a pyrimidinyl group, m is 0, and Ar; is a

benzothiazolyl group.

In another embodiment, Ar is a pyrimidinyl group, m is 0, and Ar, is a

benzooxazolyl group.



10

Ni t ro(cyano) vi nyl pi perazi ne Conpound has only one R3
group, the R3 group is attached to a carbon atom

wadp@meai3ot o the nitrogen atom attached to t hePCT/US2004/042732

-C(NHAr2) =C(CN) (R4) group 30r -C(NHAr ) =C(NXR2) (R4)
group, th carbon o, which the R3, gro Is attached is
in the (Sﬁ‘aé’SFheFﬁ odimsht, Adnts apyrindidinyFgroupmgp B¢ ang Ary is a

be%ggiggﬂ e Nitro(cyano)vinyl pi perazi ne Conpound
has only or% group, the R3 group is attached to a

e o LRt U5, i B AP haCEd K

=C(N2) (R4) group, the carbon to which the R3 group is
attached is in the (R) co guration, and R3 is
-CH2CH3. The bonds represekted by a >LLL line in the
Ni t ro(cyano) vi nyl pi per az[ ne _IX ﬁ& ounds of Formula (1)
and Fornmula (11) mean thgt 4 group and the

Ar 2- NHgr oup can be cis relative to each other, trans
relatlveslglor?ég ch o r, or, a mxture of the cis- and

trans- er gmpo 1mgggmrp|a\;grlm1dmyl group, m is 0, and Ar, is
NI TRO( CYANO) VI NYLPI PERAZI NE COVPOUNDS || lustrati ve

Ni t ro(cyano) vi nyl pi per azi Conpounds are |isted bel ow
in Tables 1-7. For the chelical structure depicted,
e.g., at the head of eac Tables 1- 7, ais

i ndependently 0 or 1. W n/a"_:(Re)r the group at the "a
position is -H Wen a = the group at the "a"

position (Rsa) is otherthan-H, i.e., is Rs.Table 1
Cher b: “OanBBBIIPEEHSd R APRESRIARIRLP B3, 0 Bl Ar is
-2-(3-chloropyridyl) -tert- butyl A2 (a, b, c, and d)
-2-(3-chloropyridyl) -iso- yI A3 (a, b, c and d)
-2-(3-chl oropyridyl) -sec- yl A4 (a, b, c, and d)
-2-(3-chloropyridyl) -c xag A5 (a, b, c and d)
_2-(3-chloropyridyl) -te 5T % A6 (a, b, c, and d)
-2-(3-chloropyridyl) -iso-pvopoxy A7 (a, b, c, and d)
-2-(3-chloropyridyl) -CF3 A8 (a, b, ¢, and d)

- 2- (3- chiiaraemet 8hibddimel Ar; is a pyrimidinyl group, m is 0, and Ar, is

T (Re)s

Z—
&/

In another embodiment, Ar is a pyrimidinyl group, m is 0, and Ar; is

(Rs)r

(o

In another embodiment, Ar; is a pyrimidinyl group, m is 0, and Ar; is

W

17 (Re)r
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A9 (a, b, c and d) -2-(3-chloropyridyl) -d A Qla, b,
c, and d) -2-(3-chloropyridyl) -Br Al (a, b, ¢, and
wdaRoosde¢i3echl oropyridyl) -1 Al2 (a, b, c and dPCT/US2004/042732
-2-(3-chloropyridyl) -n-but3l Al3 (a, b, c, and d)
-2-(3- chloropyrldy%; -n-propyl Al4 (a, b, c, and d)

- 2- ( 3- chl By @sihar gnbpdimens Adnpsa pmlderaﬂ gEYUPe M i§ gl Ary is
-2-(3-fluoropyridyl) -te?t-butyl Al6 (a, b, c, and d)
-2-(3-fluoropyridyl) -iso tyl Al7 (a, b, c, and d)
-2-(3-fluoropyridyl) -sec-putyl Al8 (a, b, c, and d)
-2-(3-fluoropyridyl) -cy x&% Al19 (a, b, c and d)
-2-(3-fluoropyridyl) -teft-bgut % A20 (a, b, ¢, and d)
-2-(3-fluoropyridyl) -iso~propoxy.A21 (a, b, c, and d)
-2-(3-fluoropyridyl) -CF3 A22 (a, b, c, and d)
- 2- ( 3- f | ubr apyher @yibpdintdaEArAR3 fyrimidinyg ,gr@ﬂbdr )1, mis 0, Ar, is
-2-(3-fluoropyridyl) - A24 (a, b, c, and d)
-2-(3-fluoropyridyl) -Br (a, b, c, and d)
-2-(3-fluoropyridyl) -1 A2¢ (a, b, c, and d)
-2-(3-fluoropyridyl) -n- A27 (a, b, c, and d)

-2-(3-fluororyridyl) -n-propy@aypound Arl a A28 (a,

b, ¢, and d) -2-(3-fluor dyl) -wo-propyl A29 (a,

b, ¢, and d) -2-(3-nethyl pyridyl)’ -tert-butyl A30 (a,
ar{&, RgCI:s agggl gg)ark%r E% 4B} Y{elgg(?ﬁhgpéijg tl}e'S— Ci—E%g)}{yl ﬁ%b%tg?ted at the
plienykbgroap’d pdya-pasi(iGa. nixt dupthey emblvdi)neﬂc Yied -G8 eLy)alkABS o rart-butyl
grgup gIn %{]ﬁ)@eggerﬁbgaége—nm% %lﬂlpg-ﬁé aglg/gfl)ls a %ez{)}tng? : OX§ a@é si.vgs’tituted
attthe ﬁhen§ﬂ§ro€{g sperkp oﬁﬁbﬂymt&y E})ﬁbb(ﬁﬁ%ﬂﬁ%ﬁb {(&,-R)ali§y is an iso-

met hyI pgrl dy Iﬂz
propyl group In another embodiment, the -(C- Cs)alkyl is an iso-propyl group and is

substituted at the phenyl group’s para-position.

In another embodiment, Ar; is a pyrimidinyl group, ris 1, m is 0, Ar; is

X

I _(Rex

2

and Rg is -CFs. In another embodiment, the -CFj is substituted at the phenyl group’s

para-position.

In another embodiment, Arj is a pyrimidinyl group, ris 1, m is 0, Ar, is

[ 1
_ (Rg)r

*

and Rg is -halo. In another embodiment, the -halo is substituted at the phenyl group’s
para-position. In another embodiment, -halo is -Cl. In another embodiment, -halo is -Cl
and is substituted at the phenyl group’s para-position. In another embodiment, -halo is
-Br. In another embodiment, -halo is -Br and is substituted at the phenyl group’s para-

position. In another embodiment, -halo is -I. In another embodiment, -halo is -I and is



A37 (a, b, ¢, and d) -2-(3-nmethylpyridyl) -d A38 (a,

b, ¢, and d) -2-(3-nethylpyridyl) -Br A39 (a, b, c,
wanwsipe32~( 3-met hyl ryridyl) -1 A40 (a, b, c, aawUS2004/042732

-2 (3 met hyl pyridyl) -n-butl A4l (a, b, c, and d)
met hyl p rldyl) -n-propyl A42 (a, b, c, 1
sebSEITB R ABY TSNS s PRBORER 15 Andher e dimentarhalegs -F. In
anoaqe(r 3m@5§m@ﬁf | geylb Jis 7 &ldtis i st ﬂu&%ﬁ’t {ﬂ@p}bekﬁyl grouﬁg%éz?&-posmon

-2-(3- CF3- ryr| -1 S0-

-2 (3 CF c
- 2-(3- CF3- ryrl bo@?ﬂ: g%\éiiylawi@g%lgypg}ou% m:}ﬁw(&' %ﬁiAm 152
ben2ethz6lyBgroyip) dyI) -tert-butoxy A48 (a, b, c, and d)
-2-(3-CF3-pyridyl) -iso-propoxy A49 (a, b, c, and d)
5 - 2- ( 3- CF3mpbitey bmbodiien idagin Jm i '
(5. ( 3. Cra Dty pwboditen P@Q fsahp};? ylag'i’éléﬁi,dn)llso,andArzlsa
benzogxazalyBgigyp. dyl ) - d A52 (a b, c, and d)
-2-(3-CF3-pyridyl) -Br A53 (a, b, ¢, and d)
- 2- ( 3- CF3mpypitdy etpbedimahy Arais dpyridaziaylderd)p, m is 0, and Ar; is a
b-Z-%gaCF&p ridyl) -n-butyl A55 (a, b, c, and d)
enzo dyI) -n- propyl A56 (a, b, c, and d)
-2- (3-CF3- pyri dyl A57 (a, b, c and d)
- 2- ( 3- CHF3- a&g)ﬂliea?mﬁ’odlfr@p{) Ab’utsﬂ pYAlslem{lal ZIBUD,an isgh@ndAr, is
-2-(3-CHF2-pyridyl) -iso-butyl A59 (a, b, c, and d)
-2-(3-CHF2-ryridyl) -sec- yl A60 (a, b, c, and d)
-2-(3-CHF2-ryridyl) -cyclohexyl A6l (a, b, c, and d)
-2-(3-CHF2-pyridyl) -terf-bUfoxy A62 (a, b,
-2-(
2-(
2-(

¢, and d)
3- CHF2- pyridyl) -isotpro &ag)qAGS (a, b, c, and d)
10 3-CHF2-pyridyl) -CF3 A64 (a, b, c, and d)
3- CHF2- pyridyl) -OCF3
In another embodiment, Ar; is a pyridazinyl group, m is 0, and Ar; is
AN
| (Ra)
In another embodiment, Ar; is a pyridazinyl group, m is 0, and Ar; is
N
v ( 8)s
15 In another embodiment, Ar; is a pyridazinyl group, m is 0, and Ar; is

s

N\/—_(RB)S

In another embodiment, Ar is a pyridazinyl group, m is 0, and Ar; is



10

15

A65 (a, b, ¢, and d) -2-(3-CHF2-pyridyl) -d A66 (a,

b1

c, and d) -2-(3-CHF2-pyridyl) -Br A67 (a, b, c, and

waR00586¢136 CHF2- pyridyl) -1 A68 (a, b, c, and dPCT/US2004/042732

-2
-2
-2-

-2-
2-

a,
a

b
b,
b
(
(
C,

(3-CHF2- pyridyl) -n-butyo A69 (a, b, c, and d)
(3-CHF2-pyridyl) -n-propy!l A70 (a, b, c, and d)
(3-CHF2-pyridyl) -iso-ptopyl A71 (a, b, c, and d)
(3- hydroxypyridyl) -t utyl A72 (a, b, ¢, and d)
(3- hydroxypyridyl) -igo- (Hsfrompound Arl a A73 (a,
c, and d) -2-(3-hydro idyl) -sec-butyl A74 (a,
and d) -2-(3-hydroxypyri dyI)' -cycl ohexyl A75 (a,

c,
, d t

Cb, ag’ hfja)ngﬂ% g:l%BQ({ g{ ﬂf((yfﬁ'z{s agél dgz yf éroBH prﬁ)é%%x'%ng /_e;r? 18
b, ¢, and d) -2-(3- hydroxypyrldyl) CFS A78 (a, b,

and d) -2~(3-hydroxypy yl) -OCF3 A79 (a, b, c,

and d) -2-(3-hydroxypyrid -d A8O (a, b, ¢, and d)

-2
-2
-2-
-2
-2

-(3-nitropyridyl) -terg-b
-(3-nitropyridyl) -iso-"topoxy A91 (a, b, c, and d)
-(3-nitropyridyl) -CF3 A92 (a, b, ¢, and d)

- ( 3- ni t Ingpythedymbodi®ERB Ar; is a pyridazinyl group, ris 1, mis 0, Ar, is

(3-hydroxypyridyl) -B Aa;@a) c, and d)

( 3- hydr oxypyridyl) -1 8h, ¢, and d)

( 3- hydr oxypyridyl) -n- butyl A83 (a b c and d)OI
a c, .and

3- hydy oxypyri dyl ). -n-propyl A84
gs- hyd]g’(f‘{? FP P%lmekt pY oA pmlszwf grsup,cm I%demé)AIz is

-2-(3-nitropyridyl) -tert-butyl A86 (a, b, c and d)
-2-(3-nitropyridyl) -wo-Db
2-(3-nitropyridyl) -sec-butyl A88 (a, b, ¢, and d)
-2-
2
2
2
2

| A87 (a, b, c, and d)

(3-nitropyridyl) -cycfoh ggﬁpﬁigo(? b,b c;: aggdd)d)
a, ,

N

| _(Rox

2

and Rg is a -(C;-Cg)alkyl. In another embodiment, the -(C;-Cg)alkyl is substituted at the

phenyl group’s para-position. In another embodiment, the -(C,-Ce)alkyl is a tert-butyl

group. In another embodiment, the -(C;-Ce)alkyl is a tert-butyl group and is substituted

at the phenyl group’s para-position. In another embodiment, the -(C;-Cg)alkyl is an iso-

propyl group. In another embodiment, the -(C;-Ce)alkyl is an iso-propyl group and is

substituted at the phenyl group’s para-position.

In another embodiment, Ar; is a pyridazinyl group, ris 1, m is 0, Ar, is

I\—R
P (Rs):

*

and Rg is -CF3. Inanother embodiment, the -CFj is substituted at the phenyl group’s

para-position.

In another embodiment, Ary is a pyridazinyl group, ris 1, m is 0, Ar, is



A93 (a, b, ¢, and d) -2-(3-nitropyridyl) -d A94 (a,
b, ¢, and d) -2-(3-nitropyridyl) -Br A95 (a, b, c, and
~ wdadoosdegBeni tropyridyl) -1 A96 (a, b, c, and dpPCT/US2004/042732
-2-(3-nitropyridyl) -n-butylt A97 (a, b, c, and d)
-2-(3-nitropyridyl) -n-pr | A98 (a, b, c, and d)
-2-(3-nitropyridyl) - s-propyl A99 (a, b, c, and d)
-2-(3-cyanopyridyl) -tert yl AlOQ(a, b, c, and d)
-2-(3-cyanopyridyl) -iso |but F,A (a, b, c, and d)
-2-(3-cyanopyridyl) -sec- A102 (a, b, c, and d)
-2-(3-cyanopyridyl) -cyclohexyl Al103 (a, b, ¢, and dzj
- n I an ,
R 3 G SR lnbobificht, e B0 1 3fcidied o o afgrs
para-p(031tmy1atlim pl}(rthef}drﬁbodﬁéhtAhﬁ)lﬁ if &Cl. dn aﬁothéﬂﬁrélﬁﬁdlment -halo is -C1
a, an

an_dglé %é} %}3%@% %n)y giep gf@lgc?ggs(ltlgn Igl anigﬁg:r gljnbodlment -halo is

5 -Brlid %&M@Hﬂiﬂdﬁrﬁé’ﬂt; -hald'is Aﬂioa%éi(@ s%lgtmﬁed thﬂ ?ﬂenyl group’s para-
- 2- (3-cyanopyri dyl

position3-In yaetb plye;mlnt;dnpentn-lialﬁlyl I. Anlanothar edabodimean chad) is -I and is

sob izt Ry Bfole's Pabiblin Ad 20 ciipodimitindaly s £. n
anotlret 3mbb@RRY,-h &Y lig -F 4rri§ sibdtidted ik He ﬁlﬁm pgroﬁp s?&?‘a ?))smon.
-2-(3- brormpyrldyl) -i so- butyl Al115 %’

- 2- ( 3- br oPRY

-2-(3-br ompyﬁeggﬂnboqlgggfbﬁ ﬂ%%?g%l gﬁ%\p,mﬁ‘ﬁga %Arz s
10 benzoth@zblybgmpyr i dyl ) -tert-but oxyConpound Arl Al18 (a,

b, ¢, and d) -2-(3-bronopyridyl) -iso-ptopoxy All9 (a,

b, c, andinginotiRs e@bbdiornpyri Hy th1adﬁE31yP@12ﬂp,(m,1s 0, and, Ar; is a

dyl) -OCF3
benzooxa%olyg gr(o3 bromopyri dyl)

In another embodiment, Ar; is a thiadiazolyl group, m is 0, and Ar is a

benzoimidazolyl group.

15 In another embodiment, Ar; is a thiadiazolyl group, m is 0, and Ar; is

O—%

7 (Re)q

In another embodiment, Ar; is a thiadiazolyl group, m is 0, and Ar; is

1 (Reg):

\ /

In another embodiment, Ar; is a thiadiazolyl group, m is 0, and Ar; is

—Z
\lﬁ

20
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Al121 (a, b, c, and d) -2-(3-bronmopyridyl) -d Al22 (a,
b, ¢, and d) -2-(3-bronopyridyl) -Br Al123 (a, b, c,

wanwstp613R- (3- bromopyridyl) -1 Al24 (a, b, c, aowus)004/042732

-2-(3-bromopyridyl) -n-butyl2 A125 (a, b, ¢, and d)

- 2- (3-bropopyr, dyl n- pro yl. A126 (a, b, c, and d)

- 2- ( 3- br offoFiAthergmbodinacnt, Ay is,4 thiegsezofyd grep, g 1Sé)n@n(htj\r2 is
-2-(3-iodopyridyl) -tert-butyl A128 (a, b, ¢, and d)
3-iodopyridyl) -iso-b | A129 (a, b, c, and d)
-iodoryridyl) -sec-butlyl A130 (a, b, c, and d)
-iodopyridyl) -cycl ghexyl Al131 (a, b, c, and d)
-iodopyridyl) -tertgpv "79%ﬁﬂ32 (a, b, ¢, and d)
-iodopyridyl) -iso-p oxy Al33 (a, b, c, and d)
-iodopyridyl) -CF3 Al34 (a, b, c, and d)

- i odbpamoithby lejnbodinkedt, X3 s A thiadiazotyl geoug, ahis 0, and Ar; is
-iodopyridyl) -d A136 (a, b, ¢, and d)
-iodopyridyl) -Br Al (a, b, ¢, and d)
-
-
-
[
c

odoryridyl) -1 A138|(a, b, c, and d)

odopyridyl) -n-butyiNA139 (a, b, c, and d)
odopyridyl) -n-propyl-AB4R (a, b, c, and d)
odopyri dyl) -wo-pr Al141 (a, b, c, and d)

hi oropyrimdinyl) -tert-bntyl Al42 (a, b, c,

and d -4 I (

o and T R R R e A
b, ¢, and d) -4-(5-chloropyrimdinyl) -cyclohexyl A145
(a, b, ¢, and d) -4-(5-chlpropyrimdinyl) -tert-butoxy
Al146 (a, b, ¢, and d) -4- chl or opyri m di nyl)

-i so-propoxy Al47 (a, b, :Tals

-4-(5-chl oropyri m di nyl) 2
-4-(5-chl oropyrimdinyl) -OCF3

In another embodiment, Ar; is a thiadiazolyl group, m is 0, and Ar, is

1
-bNI\JI\)I\)NI\JI\)I\)NI\JI\)I\)N

3
3
3
3
3
3
3
3
3
3
3
3-
5-

A&&% (a, b, c, and d)

/_(RS)r

In another embodiment, Ar; is a thiadiazolyl group, ris 1, mis 0, Ar, is

"
_ (Rs)r

2

and Rg is a -(C;-Cg)alkyl. In another embodiment, the -(C;-Cg)alkyl is substituted at the
phenyl group’s para-position. In another embodiment, the -(C;-Cg)alkyl is a tert-butyl
group. In another embodiment, the -(C;-Cg)alkyl is a fers-butyl group and is substituted
at the phenyl group’s para-position. In another embodiment, the -(C;-Cg)alkyl is an iso-
propyl group. In another embodiment, the -(C;-Cg)alkyl is an iso-propyl group and is
substituted at the phenyl group’s para-position.

In another embodiment, Ar; is a thiadiazolyl group, ris 1, mis 0, Ar, is
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Al49 (a, b, c, and d) -4-(5-chloropyrimdinyl) -C

Al150 (a, b, ¢, and d) -4-(5-chloropyrimdinyl) -Br
wélbis/oeel30b, ¢, and d) -4-(5-chl oropyri m di nyl pPCTIUSZWDS/B42732

(a, b, ¢, and d) -4-(5-chl aBopyrimdinyl) -n-butyl

Al153 (a, b, c, and d) -4-(5-chloropyrimdinyl)

-n-propyl Al54 (a, b, c, apd d)

-4-(5-chl oropyrim di nyl) ~s0-pwyl Al55 (a, b, c, and

d) -4-(5-nmei hyl pyrimdinyl) - butyl A1S6 (a, b, c,

and d) -4-(5-nmethyl pyri m~dj |§T-ISO butyl A157 (a, b,

c, and d) -4-(5-nethy|pyrin1d|nylj -sec-butyl Al158 (a,

Cc d -4- (5- net.hy e
aft R -CES Wopoffict SEBRAMEE S Tritiinb et Al Bt
pdbSsbsitidn. b, ¢, and d) -4-(5- nethylpyr|n1d|nyl)
-i so-ptopoxy Al61l (a, b, c, and d)
- 4- (5- et hydrewler BinBbiieht, A % £herdlidzo] %ouw@rldnﬂbso Ar, is
-4- (5-net hyl pyri m di nyl) 3Conpoun A163 (a,
b, ¢, and d) -4-(5- nethylp rimdinyl) -G A164 (a, b,
c, and d) -4-(5-nethylryrifmdinyl) -Br Al65 (a, b, c,
and d) -4-(5-methyl pyrimdtyl) -1 Al66 (a, b, c, and
d) -4-(5-methylpyrimdinyl) <Arutyl Al67 (a, b c, and
d) -4-(5-nmethylpyrimdin n- propyl Al68 (a, b, c,
and d) -4-(5-methylpyrimdinyl) -2'so-propyl Al169 (a,

o 50 sy IR gt
pd&’lﬂﬂosgﬁ)tn i Aalg-o?tlzl@fbi;nbﬂ))hmént,( hafol 1BI CIED Ay ahothelt éigbddiment, -halo is -Cl
-SecC u )

andyis (ssbsmrﬂu%«# #dhe pherml BRPUp’s zw@weﬁ&lselw Inpappther gmbgdimgent, -halo is
0

3y GO0 8 P ks pre

pdsifidn. (Ia, anbt‘hex:embmﬂmdl)tt -Held B-1.| Inomother embadimel), -halF B -1 and is

substltute(d at the phenyl group S pam-;gossnflonu %%ﬁgﬁler em oc¥ n)ent -ha (? is-F. In

another embodiment, -halo is -F and is substituted at the phenyl group’s para-position.

In another embodiment, Ar;, is a pyridyl group, m is 1, R3 is -CH3, and Ar,

is a benzothiazolyl group.

In another embodiment, Ar; is a pyridyl group, m is 1, R3 is -CHj3, and Ar;

is a benzooxazolyl group.

In another embodiment, Ar; is a pyridyl group, m is 1, R3 is -CHj3, and Ar,

is a benzoimidazolyl group.

In another embodiment, Ar) is a pyridyl group, m is 1, R3 is -CHj3, and Ar,

is

_(R8)q

In another embodiment, Ar; is a pyridyl group, m is 1, Rz is -CHj3, and Ar,

is
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Al77 (a, b, c, and d) -4-(5-fluoropyrimdinyl) -Q

Al78 (a, b, c, and d) -4-(5-fluoropyrimdinyl) -Br
wOLIG/06e130b, c, and d) -4-(5-fluoropyrim dinyl pPCTIUSZDS042732

(a, b, ¢, and d) -4-(5-fluadopyrimdinyl) -n-butyl

Al181 (a, b, c, and d) -4-(5:fluoropyrimdinyl)

-n-propyl A182 (a, b, c, apd d)

-4-(5- quoropyr|n1d|nyI) -propyl Al183 (a, b, c,

and d) -2-(3-chloropyraz Reprt-butyl Al84 (a, b,

c, and d) -2-(3-chloropyregfnyl) -iso-butyl A185 (a,

b, ¢, and d) -2-(3-chloropyrazinyl) -sec-butyl A186

(a, b, ¢, and d) -2-(3-chloropyrazinyl) -cycl ohexyl

A187 (a, Inanothemerdbatlimefit, A3: skl myrilyl g@mpmli§ 1, Rz is -CHs, and Ar;,

-tert but oxy A188 (a, b, c, and d)

-2 (3-chl oropyrazinyl) -iso-tpxopoxy Al189 (a, b, c,

and d) -2-(3-chloropyrazinyl) -CF3 A190 (a, b, c, and

d) -2-(3-chloropyrazinyl) 3 A191 (a, b, ¢, and d)
-2-(3-chloropyrazinyl) -d 92 (a, b c, and d)
-2-(3-chl oropyrazi nyl) -ﬁibgg @k& c, and d)
-2-(3-chl oropyrazinyl) - b, c, and d)
-2-(3-chl oropyrazi nyl) -n-Yut A195 (a, b, c and d)

-2-(3-chl oropyrazinyl) -n- propyl Al196 (a, b c, and d)

-2-(3-chlar | , r

7 3 el ARz, aFOSATARM BT % 1 0-CATnd Ar
isand d) -2-(3-nethylpyrazinyl) -iso- butyl A199 (a, b

c, and d) -2-(3-nethylpyrazinyl) -sec-butyl A200 (a,

b, ¢, and d) -2-(3-methyl pytazinyl) -cyclohexyl A201

(a, b, ¢, and d) -2-(3-nethyl pyrazinyl) -tert-butoxy

A202 (a, b, c, and d) -2: et hyl pyrazi nyl)

-wo- propoxy A203 (a, b, )

-2-(3-net hyl pyrazi nyl) -'C&%A204 (a, b, c, and d)

-2-(3-met hyl pyrazi nyl) -OCF3

In another embodiment, Ar; is a pyridyl group, m is 1, R3 is -CHj, and Ar,

is

T (Re)r

In another embodiment, Ar is a pyridyl group, m is 1, R3 is -CH3, and Ar,

is

7 (Re):

In another embodiment, Ar; is a pyridyl group, m is 1, R3 is -CHj, and Ar;

18
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A205 (a, b, c, and d) -2-(3-nethylpyrazinyl) -C A206

(a, b, ¢, and d) -2-(3-nethylpyrazinyl) -Br A207 (a,
wo20a5/066m3d d) - 2-(3-net hyl pyrazi nyl) -1 ConmpoungChuk2@4/042732
A208 (a, b, c, and d) -2-(35nethyl pyrazinyl) -n-butyl
A209 (a, b, c, and d) -2-(3-nethyl pyrazinyl) -n-propyl
A210 (a, b, ¢, and d) -2- -methyl pyrazi nyl)

-zs-propyl A211 (a, b, c,

-2-(3-fluoropyrazinyl) - ert_b@t;ax A212 (a, b, c, and

d) -2-(3-fluoropyrazinyl \og80-butyl A213 (a, b, c,

and d) -2-(3-fluoropyrazinyl) -sec-butyl A214 (a, b,

c, and d) 3-fluoropyrazinyl) :cyclohexyl A2l a

b, c, andI“o‘)nO{h?I F@B?‘EIB%}/IB%H ﬂ@f@%’é‘ﬂ %&t%i&éﬁg -CH,
Ab3s b, ¢, and d) -2-(3-fluoropyrazinyl) -/s-propoxy

A217 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -CF3 A218
(a, b, ¢, and d) -2-(3-fluoropyrazinyl) -OCF3 A219 (a,

b, ¢, and d) -2-(3-fluoropyrazinyl) -d A220 (a, b, c,
and d) -2-(3-fluoropyrazi - Br A221 (a, b, c, and

d) -2-(3-fluoropyrazinyl | I_A@)’Z b, ¢, and d)
-2-(3-fluoropyrazinyl) - K023’ (a, b, ¢, and d)
-2-(3-fluoropyrazinyl) -n- propyl A224 (a, b, c, and d)

AR RNk S7S0BEERY el vy s

plﬂﬂi@l £hbup '3 Pafa-pbdiasi0 Pivrandiet Bxbodiniedn s (¢)-CARKF1 {saa tekrbutyl

grghp ?Eld@%heg)em 4- chl or opyr I daz%lﬁéﬂﬁ'gl/?gr%g@gﬂéraﬂgivfls/ég@tuted
atkg%glpe(ngi: grk())"ﬁﬁ% ﬂz)rn Bgsdlgléln Cﬂll ﬁﬁ)ﬁ%}‘ EhBBdintnt, e t(@; T RUERan iso-

or opyri aZ|ny
propyl(grouqy Hu?zﬁﬂ)tl(ea pmbodlm,enamlnb 4T :-Ce)alkyl is an iso-propyl group and is
‘Sl chI or da2|n % -CE3 A232 (a, b, ¢, and d)
subsi V eV P‘@é#’o‘l

In another embodiment, Ar; is a pyridyl group, ris 1, m is 1, R3 is -CHj3,

Al'z is

[ m
P (Rg)r

b

and Rg is -CF;. In another embodiment, the -CFs; is substituted at the phenyl group’s

para-position.

In another embodiment, Ar; is a pyridyl group, ris 1, mis 1, Rs is -CHs,
AI'2 is

[ 1w
P (Ra)r

9

and Rg is -halo. In another embodiment, the -halo is substituted at the phenyl group’s
para-position. In another embodiment, -halo is -Cl. In another embodiment, -halo is -CI

and is substituted at the phenyl group’s para-position. In another embodiment, -halo is
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A233 (a, b, c, and d) -3-(4-chloropyridazinyl) -C
A234 (a, b, c, and d) -3-(4-chloropyridazinyl) -Br

wé28ei/06e130b, ¢, and d) -3-(4-chloropyridazi nyl pCTIUSZ®3642732

(a, b, c, and d) -3-(4- chIG%opyridazinyI) -n- but yl

and d) 4- chl oropyri dazi
-Brn%@%b?r upgnt gla OCIS é %Pdd)‘ subs% ted at the phgnyl group’s para-

p?ﬂg;{h&ﬂ Iﬁ% pyr | gt;/!l%al ?-but y?l%ké%ep%fﬁ%? iaS(r:lil and is

sudsigtutd at me(phermlt grotpy pmdaposmdn) Iﬂiaﬁothbnﬁmlbod%éﬂl {talo 8,-F. In

c,, and.d). - 3- (4-nmet hyl pyridazin sec- but A242 (a,,
et fngiingeit 1P kS YRR dshs Doy eiome ayaraspaition.

(a, b, c,_and d) -3-(4- nethylpyrlda2|nyl) -tert- butoI¥

A244 (a, Blar@theaﬁ@baélmeat (3 et PRy vl S1aun. my is)1, Rs is -CH;, and

c, and d)

ArzFB]E?E “ﬁgf r%?daﬁz?i nyl) -CF3 A246 (a, b, c, and d)

- 3-(4- net |da|n OCF3 A247 (.a, b, c d.d)

3 (4 e AbpYIen A a5yt Yok, o 15 Ry U, and
Amaséﬁmﬁﬁbh&hﬂyngd@glnyI) -Br A249 (a, b, c, and d)

-3-(4-net hyl pyridazinyl) -1 A250 (a, b, c, and d)

- 3- (4- net Ry C;

4 -3 (4 mﬁﬁééﬁ%%%; At i%nLg At opyfi]gr&g)zn}?lsl Rﬂé"‘tH& and
Aandabynzoxn(d@zm{)gmupyru da2| nyl) - -propyl Conpound An

Rsa A253 (a, b, ¢, and d) -3-(4-fluoropyridazinyl)

-t ert - but Inl andgfed esphodiment; Ardiida pyrazinyl group, m is 1, R is -CHj, and

3 (4-fluoropyridazinyl) -iso-butyl A255 (a, b, c, and
AEF -3-(4-fluoropyridazinyl) -sec-butyl A256 (a, b, c,

and d) -3-(4-fluoropyridazinyl) -cyclohexyl A257 (a,
b, ¢, and d) -3-(4-fluoro i dazi nyl) -tert-butoxy
A258 (a, b, c, and d) -3-(4-fluoropyridazinyl)

r

- Wo- propoxy A259 (a, b, ¢, _olﬁg)
-3-(4-fluoropyridazinyl) 80 (a, b, ¢, and d)
-3-(4-fluoropyridazinyl) 3 .
In another embodiment, Ar; is a pyrazinyl group, m is 1, R3 is -CH3, and
AI‘2 is
AN
| e
In another embodiment, Ar is a pyrazinyl group, m is 1, R3 is -CHj3, and
AI‘2 is

A

“\/_(Ra)s

In another embodiment, Ar; is a pyrazinyl group, m is 1, R3 is -CHj, and
Al'z is
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A261 (a, b, c, and d)
A262 (a, b, c, and d)

-fluoropyridazinyl) -d
-fluoropyridazinyl) -Br
wO26B/066e130b, c, and d) - -fl uoropyri dazi nyl pCTIUSA®@442732
(a, b, ¢, and d) -3-(4- opyridazinyl) -n-butyl
A265 (a, b, c, and d) -3-(4.fluoropyridazinyl)
-n-propyl A266 (a, b, c, and d)
-3-(4-fluoropyridazinyl) -pvopyl A267 (a, b, c,
and d) -5-(4-chlorot hiadil Ot{Rg)s tert-butyl A268 (a
b, ¢, and d) -5-(4- chIorU&hﬂ%dlazolyl) -1so-butyl A269
(a, b, c, and d) -5-(4-chlorothiadiazolyl) -sec-butyl
A270 (a, B, =5 (- hiad I .
-cycl ohexgll an%%x_;:?@%lg?éhg}ei% %éfnszg 13‘5‘ Qilmdag%&’z% . 1)’ Rj is -CHs, and
Az5s (4- chl orot hi adi azolyl) -tert-butoxy A272 (a, b, c,
and d) -5-(4-chlorothiadiazolyl) -iso-Tptopoxy A273
(a, b, ¢, and d) -5-(4-chlrothiadiazolyl) -CF3 A274
(a, b, ¢, and d) -5-(4-chl ¢rothiadiazolyl) -OCF3 A275
(a, b, c, and d) -5-(4-cb ot hi adi azolyl) -O A276
(a, b, ¢, and d) -5-(4-c ot(Mghdi azol yl) -Br A277
c
n
C,

%-b-b-b

(a, b, ¢, and d) -5-(4-ch ot hi adi azolyl) -1 A278 (a,

b, ¢, and d) -5-(4-chlorothiadiazolyl) -n-butyl A279

(a, b, I t = N-P |

K280 (o, e R AR g [ P RERYICHs, and
Araie- propyl A281 (a, b, c, and d)

-5-(4-nethyl thi adi azolyl) -tert-butyl A282 (a, b, c,

and d) -5-(4-nethylthiadi lyl) -iso-butyl A283 (a,

b, ¢, and d) -5-(4-nethylthiadiazolyl) -sec-butyl A284

(a, b, ¢, and d) -5-(4- t hi adi azolyl) -cycl ohexyl

A285 (a, b, c, and d) -5t (4-eBelI t hi adi azol yl)

-tert-butoxy A286 (a, b,

-5-(4-nmethyl thiadi azolyl) -iso-p opoxy A287 (a, b, c,

and d) - Sm(ahofiet Byibbdihrat, 2&01s\ pyra R1,Ryi

and d) -5-(4-net hyl t hi adi azglyﬁw-@§ b 3 16*CH;, and

Al'z 18
/_(Rs)r
In another embodiment, Ar is a pyrazinyl group, ris 1, mis 1, Rs is
-CHj, Ar, is

AN

| e

9

and Rg is a -(C;1-Cg)alkyl. In another embodiment, the -(C;-Cg)alkyl is substituted at the
phenyl group’s para-position. In another embodiment, the -(C;-Cg)alkyl is a terz-butyl
group. In another embodiment, the -(C;-Ce)alkyl is a terz-butyl group and is substituted
at the phenyl group’s para-position. In another embodiment, the -(C;1-Cg)alkyl is an iso-
propyl group. In another embodiment, the -(C;-Ce)alkyl is an iso-propyl group and is
substituted at the phenyl group’s para-position.



A289 (a, b, c, and d) -5-(4-nethylthiadiazolyl) -d
A290 (a, b, ¢, and d) -5-(4-nethylthiadiazolyl) -Br
wO20i/066130b, ¢, and d) -5-(4~methylthi adi azol yPLTAIS2004/042732

A292 (a, b, c, and d) -5- (4$nethylthiadiazolyl)
-n-butyl A293 (a, b,

- 5- (4- et hwn@ﬁ}easma%mwl} Armlspaf Bygrinyomguy, 3 is b mds 1, Reds
4gg3?§-g4-nethylth|adlazolyl) -wo- propyl A295 (a, b, c,
and -5-(4-fluorothiadiazolyl) -tert-butyl A296 (a,
b, ¢, and d) -5-(4-fluorothiadiazolyl) -w butyl A297

(a, b, ¢, and d) -5-(4-flugrothiadiazolyl)
-sec- but yl Conpound Arl A2 (a, b, ¢, and d)
-5-(4-fluorothi adi azol yl 4 yexyl A299 (a, b, c,
and d) -5-(4-fluorothiadi %) tert-butoxy A300 (a,
b, ¢, and d) -5-(4-fluorot iadlazolyl) -zso propoxy

d r. ot lad| ol
R (G Ef“aeo B Smiaiment, i B e AGIA 0 A Bhen araup's
pd)g s{tfén > C, and d) -5-(4-fluorothiadiazolyl) -C
4 (a, , c, and d) -5-(4-fluorothiadiazolyl) -Br

?305 %%, up el fo WAPAAIAIRORF I Ly £ 300

{ﬁﬁoiuim b c, and d) -5-(4-fluorothiadiazolyl)
-n-propyl A308 (a, b, c, and d)
-5-(4-fluorothi adi azol yl ) waw- propyl
-H "b" nmeans Ris -CH3 ang the
Ni t ro(cyano) vi nyl pi per azi onpound is racemc. "c"
nmeans R3 is -CH3 and the rofRght omto which R3 is
attached is in the (R con&¥guration. "d" nmeans R3 is
-CH3 and the carbon atomto which R3 is attached is in

arld'®; 16 Jal6.0nR drdtebnBOdiiaht, 8he-Hal oMy s%k@ituted at v&lwle phenyl group’s

pharmaceutical |y acceptable salts thereof,
para-position. In anothér embodiment, -halo is -Cl. In another embod1ment -halo is -C1

a" neans R3 is

and is substituted at the phenyl group’s para-position. In another embodiment, -halo is
-Br. In another embodiment, -halo is -Br and is substituted at the phenyl group’s para-
position. In another embodiment, -halo is -I. In another embodiment, -halo is -I and is
substituted at the phenyl group’s para-position. In another embodiment, -halo is -F. In

another embodiment, -halo is -F and is substituted at the phenyl group’s para-position.

In another embodiment, Ar; is a pyrimidinyl group, m is 1, Rs is -CHj,
and Ar; is a benzothiazolyl group.

In another embodiment, Ar; is a pyrimidinyl group, m is 1, R3 is -CHj3,

and Ar; is a benzooxazolyl group.

In another embodiment, Ar; is a pyrimidinyl group, mis 1, Rz is -CHjs,

and Ar; is a benzoimidazolyl group.

In another embodiment, Ar; is a pyrimidinyl group, m is 1, Rz is -CHs,
and Ar; is
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Conpound Arl Bl (a, b, c, and d) -2-(3-chloropyridyl)
-tert-butyl B2 (a, b, ¢ and d) -2-(3-chloropyridyl)

weoizeis/oeeisyl B3 (a, b, c, and d) -2-(3-chl or opyPpCugis2004/042732

-sec-butyl B4 (a, b, c, and9d) -2-(3-chloropyridyl)
-cycl ohexyl B5 (a, b, c, gpd d) -2-(3-chloropyridyl)
-tert-butoxy B6 (a, b, ¢, &and d) -2-(3-chloropyridyl)
-iso-p opoxy B7 (a, b, c d d) -2-(3-chloropyridyl)
-CF3 B8 (a, b, ¢, and d) Fﬁnloropyridyl) - OCF3 B9
(a, b, ¢, and d) -2-(3-c pyridyl) -d BlIO (a, b,
c, and d) -2-(3-chloropyridyl) -Bf BIl (a, b, ¢, and
d) -2-(3-chloropyridyl) -1 B12 (a, b, c, and d)
- 2- ( 3- chl br aper dmnbpdinrenh Wy s BiFirhiing gronp, and 10R; is -CHa,
3-chl oropyridyl) -n-propyl Bl14 (a, b, c, and d)
d%“%é chl oropyridyl) -wo-propyl B15 (a, b, c, and d)

-2-(3-fluoropyridyl) -tert-butyl B16 (a, b, c, and d)
-2-(3-fluoropyridyl) -isovputyl B17 (a, b, c, and d)
-2-(3-fluoropyridyl) -.secibutyl B18 (a, b, c, and d)
-2-(3-fluoropyridyl) -cy Rexyl Bl9 (a, b, c, and d)
-2-(3-fluoropyridyl) -tedt-but B20 (a, b, ¢, and d)
-2-(3-fluoropyridyl) -iso-propoxy.-B21 (a, b, c, and d)
-2-(3- fluoropyrldyl) -CF3 B22 (a, b, c, and d)
-2-(3-flu %#{ 3 d
-2-(3-fl uor opyr [ g%:b}dl %B?S a1g ﬁbmﬁmy? grogﬁl anl L Ry is -CH,
and?Af,3s f | uororyridyl) -Br B25 (a b, ¢, and d)
-2-(3-fluoropyridyl) -1 B26 (a, b, c, and d)
-2-(3-fluoropyridyl) -n-b | B27 (a, b, c, and d)
-2-(3-fluoropyridyl) -n-propyl
N™ R
v ( 8)3
In another embodiment, Ar; is a pyrimidinyl group, m is 1, R3 is -CHj,
and AI‘2 is
H:I:ﬁ R
N \/ ( 8)s
In another embodiment, Ar; is a pyrimidinyl group, m is 1, Rz is -CHj3,
and Ar; is

T (Re)

In another embodiment, Ar; is a pyrimidinyl group, m is 1, R3 is -CHj,
and Al'z is
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B28 (a, b, ¢, and d) -2-(3-fluoropyridyl)

-1 so- pxopyl Conpound Arl R8a B29 (a, b, c, and d)
wo20sBeemd hyl pyridyl) -tert-butyl B30 (a, b, cpcams2a}/042732

-2-(3-nmethyl pyridyl) -iso-bwtyl B31 (a, b, ¢, and d)

-2-(3-methylryridyl) -sec-putyl B32 (a, b, c, and d)

-2-(3-net hyl pyridyl) B33 (a, b, c, and d)

2-(3-nethylryridyl) but oxy B34 (a, b, ¢, and d)

-2-(3-nmethyl ryridyl) gy, B35 (a, b, ¢, and d)
-2-(3-nethyl ryridyl)
2-(3
2-(3
2-(

NB36 (
-met hyl pyridyl) -QOCF3 837 (a,

i b B b i

and?A(,3s met hyl ryridyl) -1 B40 (a b, c, and d)
-2-(3-nmethyl pyridyl) -n-butyl B41 (a, b, c, and d)
-2-(3-methyl pyridyl) -n-p yl B42 (a, b, c, and d)
-2-(3-nmethyl pyridyl) -iso-f{pnmpyl B43 (a, b, c¢ and d)
-2-(3-CF3-pyridyl) -tert- | B44 (a, b, c and d)
-2-(3-CF3-pyridyl) -iso- ®h (a, b, c and d)
-2-(3-CF3-ryridyl) -sec- B46 (a, b, c and d)

-2- (3- CF3- pyridyl) -cycl ohexyl B47 (a, b, c, and d)
- 2-

2 ok M B il s o0 .o

-CI®;, A3: i8F3- pyri dyI) -CF3 B50 (a, b, ¢, and d)
-2-(3-CF3-pyridyl) -OCF3 B51 (a, b, c, and d)
-2-(3-CF3-pyridyl) -d B5 a, b, c, and d)
-2-(3-CF3-pyridyl) -Br B53|(a, b, c, and d)
-2-(3-CF3-pyridyl) -1 B5 b, ¢ and d)
-2-(3-CF3-pyridyl) -n-bu skka, b, ¢, and d)
-2-(3-CF3-pyridyl) -n-pro

*

and Rg is a -(C;-Ce)alkyl. In another embodiment, the -(C;-Ce)alkyl is substituted at the
phenyl group’s para-position. In another embodiment, the -(C;-Cg)alkyl is a tert-butyl
group. In another embodiment, the -(C;-Ce)alkyl is a ters-butyl group and is substituted
at the phenyl group’s para-position. In another embodiment, the -(C;-Ce)alkyl is an iso-
propyl group. In another embodiment, the -(C;-Cs)alkyl is an iso-propyl group and is
substituted at the phenyl group’s para-position.

In another embodiment, Ar; is a pyrimidinyl group, ris 1, mis 1, R3 is
-CH3, Al‘z is

| 1w
P (Rg)r

2

and Rg is -CF3. In another embodiment, the -CFj is substituted at the phenyl group’s

para-position.

In another embodiment, Ar; is a pyrimidinyl group, ris 1, mis 1, R3 is
-CH3, AI'z is
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B56 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -/s-propyl B57

(a, b, ¢, and d) -2-(3-CHF2-pyridyl) -tert-butyl B58
woaposmeesp and d) -2-(3-CHF2-ryridyl) -iso-butpCTBS9004/042732

(a, b, ¢, and d) -2-(3-CHFZHpyridyl) -sec-butyl B60

(a, b, c, and d) -2-(3-CHEZ.ryridyl) -cyclohexyl B61
(a, b, ¢, and d) -2-(3-CHF2-pyridyl) -tejt-butoxy B62
(a, b, ¢, and d) -2-(3- 2 yrldyl) - -propoxy B63

(a, b, ¢, and d) -2-(3- yRgil yl) -CF3 B64 (a, b
c, and d) -2-(3-CHF2~pyr|~,’ ééFS B65 (a, b, c, and

d) -2-(3-CHF2-pyridyl) -d B66 (a, b, c, and d)

a@d%l_i% R pﬁ%ﬂ%ﬁl@b@ﬁ@ﬁﬁ&é 5}@1&% ’sﬁl’ésr’%glﬂgc)l 9 the phenyl group’s
pard-[{o8ition-2a mycrthe‘iydn)bodltméml ﬂlhlloBg %]( dn ahothel; erﬁbkﬁﬂlﬂl)ant -halo is -Cl
- 2- (3- CHF2- - a
ands %@b od %1 5@)}/ gﬂqugé(&%ﬁwoqu (1B ar@ e emaﬁemwpt -halo is
|
3 1M A s 5 0 A oy g U
pesitac(ri% Inydotbeygubodimet, -lpbrisblt knl anBtér ¢mbodimeant, -kaid isHl and is

s RIBlyh po S B e s +. o
axﬁmer @ﬁlboblméht BRI i§)F ardt i 3nbRYiElf QX ANE pRbHy) gro@&rﬂp&)pﬁsmon
, , and d) -2-(3-hydroxypyridyl)

(; C,'andﬁ?%ﬂ%}gg% oxypy“%@x@l SFF Y kit

mahﬂndsabemiﬁnmyﬂﬂqugyrldyl) -Br B81 (a, b, c, and d)
-2-(3-hydroxypyridyl) -1 B82 (a, b, c, and d)
-2-(3- hy diroatioptyet iethpbdiment, At Y a BRRlagiyl froup, @risl 1R is -CH;,

dyl) -n- I
an A§2 1sa griz%)(()xgz%rlylll g¥012 n-propy

In another embodiment, Ar) is a pyridazinyl group, m is 1, Rz is -CHs,

and Ar; is a benzoimidazolyl group.

In another embodiment, Ar; is a pyridazinyl group, m is 1, Rz is -CH,
and AI‘2 is

_(RS)q

In another embodiment, Ar; is a pyridazinyl group, m is 1, R3 is -CHj,
and Ar, is

| L
_ (8)r.

In another embodiment, Ar; is a pyridazinyl group, m is 1, R3 is -CHj,
and Ar, is
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B84 (a, b, c, and d) -2-(3-hydroxypyridyl) -iso-pvopyl
B85 (a, b, ¢ and d) -2-(3-nitropyridyl) -tert-butyl
weaeas(oas13b, c, and d) -2-(3-nitropyridyl) -isoroutugkoos/042732
B87 (a, b, ¢, and d) -2-(3-mitropyridyl) -.sec-butyl
B88 (a, b, ¢, and d) -2-( itropyridyl) -cycl ohexyl
B89 (a, b, ¢, and d) -2-(3-nitropyridyl) -feTt-butoxy
B90 (a, b, ¢, and d) -2- tropyridyl) -w propoxy
B91 (a, b, ¢, and d) -2-(B-nh+@Eypyridyl) -CF3 B92 (a,

b, ¢ and d) -2-(3-nitrop ) -OCF3 B93 (a, b, c,
and d) -2-(3-nitropyridyl) - B94 (a, b, ¢, and d)
-2-(3-nitropyridyl) -Br B95 (a, b, c, and d)
- 2- ( 3- ni t hogepthied pinpodimeBY GA1( &, a pyridazinghgrodp, m is 1, Rj is -CHs,
(gA%SSnltropyrldyl) -n-butyl B97 (a, b, c, and d)

3 nitropyridyl) -n-propyl B98 (a, b, c, and d)

-2-(3-nitropyridyl) -zso- propyl B99 (a, b, ¢, and d)
-2-(3-cyanopyridyl) -tert- yI BlOQ(a, b, ¢, and d)
-2-(3-cyanopyridyl) -iso-hbugyl BIO (a b, ¢, and d)
-2-(3-cyanopyridyl) -sec b, ¢, and d)

-2-(3-cyanopyridyl) -cycNo ne-y“P 103 (a b, ¢, and d)
-2-(3-cyanopyridyl) -tert-Butoxy B104 (a, b, c, and d)
-2-(3-cyanopyridyl) -wo-propoxy B105 (a, b, c, and d)
- 2- ( 3- cy aliowpthieg ympodigrst, Bros g pyridezingl greup.dn is 1, Rs is -CHs,
- - cyanopyridyl) -OCF3 B107 (a, b, c, and d)
an-déql(zgs-cyanopyridyl) _Q B108 (a, b, ¢, and d)
-2-(3-cyanopyridyl) -Br B109 (a, b, c, and d)
-2-(3-cyanopyridyl) -1 Bl (a, b, c, and d)
-2-(3-cyanopyridyl) -n-bu Bill (a, b, c, and d)
-2-(3-cyanopyridyl) -n-pfop (Re);

In another embodiment, Ar; is a pyridazinyl group, m is 1, R is -CHs,

and Ar, is
(5 T (Re)
In another embodiment, Ar, is a pyridazinyl group, m is 1, R is -CHj,
and AI‘2 is
(.5 T (Re)
In another embodiment, Ar; is a pyridazinyl group, ris 1, mis 1, Rj is
-CH3, AI2 is

1 (Re)r

\ /
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B112 (a, b, ¢, and d) -2-(3-cyanopyridyl) -isopropyl

B113 (a, b, ¢, and d) -2-(3-bronopyridyl) -tert-butyl
wekdes/opei3o0b, c, and d) -2-(3-bronopyridyl) -isecbusyios/042732

B115 (a, b, c, and d) -2-(33bronopyri dyI ) -sec- butyl

d d) -2-(3-h d |
ml‘s‘]ll%sﬂs(“a(cbcé)éﬂwgnﬂ& aaytheaerglboca;ngﬁ”g %}yﬁ:n'(@gyﬂy)a lf&s?lbs}tt@t@ at the

OB 580 o S 94 1R
groap. h1 ampthea eohbdilimet, ({Be HCo@mikyl dya jers-MEFBerBAR dnd &, substltuted

NI A E NN .
p@gyla%guﬂj) I a%b(h%f B BEMRA, -)((éi b@%glﬁf is(ey zsrp prdr?gl g;;%ﬂp dhd is

bromopyri dyl) -n-butyl
SUththlBidkﬁt reahpnyldyeyp’s parsrpEitionB126 (a, b, c, and d)
-2-(3-bromopyridyl) -/s-propyl B127 (a, b, c, and d)
- 2- ( 3- i odanothey bbediatent, byt Jl a BARRzihgl gloup,a.is an idl), R is
}; 3-iodopyridyl) -iso-butyl B129 (a, b, c, and d)
-G %él Podopyridyl) -sec-butyl B130 (a, b, c, and d)

U

-2-(3-iodopyridyl) -cyclohexyl B131 (a, b, ¢, and d)
-2-(3-iodopyridyl) -tert- oxy B132 (a, b, c, and d)
-2-(3-iodopyridyl) -/s-propoxy B133 (a, b, c, and d)
-2-(3-iodoryridyl) -CF3 Rl (a,. b, ¢, and d)

-2-(3-i odopyridyl) -ocF3lBL @a),r b, ¢, and d)
-2-(3-iodopyridyl) -G Bl (a, b; c, and d)

-2 (3

i odopyridyl) -Br B137 (a, b, c, and d)

i3-¢Bd dﬁ;anbf@yt gmbaodiBeag theaCFb js wpstitntbdd) the phenyl group’s
dr gltlogdopyrldyl) -n-butyl B139 (a, b, ¢, and d)

p pE) rodopyridyl) -n-propyl

In another embodiment, Ar; is a pyridazinyl group, ris 1, mis 1, Rz is
—CH3, AI‘2 is

N
| Rex

9

and Rg is -halo. In another embodiment, the -halo is substituted at the phenyl group’s
para-position. In another embodiment, -halo is -Cl. In another embodiment, -halo is -CI
and is substituted at the phenyl group’s para-position. In another embodiment, -halo is
-Br. In another embodiment, -halo is -Br and is substituted at the phenyl group’s para-
position. In another embodiment, -halo is -I. In another embodiment, -halo is -I and is
substituted at the phenyl group’s para-position. In another embodiment, -halo is -F. In

another embodiment, -halo is -F and is substituted at the phenyl group’s para-position.

In another embodiment, Ar; is a thiadiazolyl group, m is 1, Rs is -CHj,
and Ar, is a benzothiazolyl group.

In another embodiment, Ar; is a thiadiazolyl group, m is 1, Rs is -CHj,

and Ar, is a benzooxazolyl group.
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B140 (a, b, ¢, and d) -2-(3-iodopyridyl) - 's-propyl

B141 (a, b, ¢, and d) ~4-(5-chloropyrimdinyl)
wotarstosbisoyl Bl42 (a, b, c, and d) PCT/US2004/042732

-4 (5-chl oropyrim’di nyl) -i®o-butyl B143 (a, b, ¢, and

- 4- (5-¢hl d -buty| B144 ,
and d)( ﬁj( orop%/]ingm 'e&?d{rngﬁ@ o %QMWP %%ag Rafgcs-cm,

, gnzgj; ropyrl m dinyl) -tert-butoxy
arf?lmgls a8 ml’dﬁchlgl %%-4 (5-chl oropyrimdinyl)

-w-propox 7

- 4- (5-chl %lr%léflhrl %ﬁgo&{n}eﬁt ‘%ﬁg %ﬁl¥8lyl group. mJ§ &, Ry is -CHs,
and4Ax, 3¢ chl or opyri m dinyl) -OCF3 B149 (a, b, c, and d)

-4-(5-chloropyrimdinyl) -C B150 (a, b, ¢, and d)

-4-(5-chl oropyri m di nyl) B151 (a, b, c, and d)

-4- (5-chl oropyrimdinyl) B152 (a, b, ¢, and d)

-4-(5-chl oropyrim di nyl) utyl B153 (a, b, c, and

d) -4-(5-chloropyrimdin I)—qnggopyl B154 (a, b, c,

and d) -4-(5-chloropyri ) -iso-pxopyl B155 (a,

b, ¢, and d) -4-(5-nethylpyrimdinyl) -tert-butyl B156

(a, b, ¢, and d) -4-(5-nmethyl pyrimdinyl) -iso-butyl

B157 (a, Inanotheaemibodiment, (A6 iset thiadpyzolyhehupyin)is 1, R is -CHs,
andﬁ -butyl B158 (a, b, c, and d)

@ -met hyl pyri m dinyl) -cycl ohexyl B159 (a, b, c,

and d) -4-(5-methyl pyrimdinyl) -tert-butoxy B160 (a

b, c, and d) -4-(5-nethyl i mdinyl) -w propoxy Bl161

(a, b, c, and d) -4-(5-net Ipyrlmdl nyl) -CF3 B162

(a, b, ¢, and d) -4-(5- rimdinyl) -OCF3 B163

(a, b, ¢, and d) -4-(5- &L‘ﬁfmdl nyl) -O B164 (a,

b, ¢, and d) -4-(5-nmethylpyrimdinyl) -Br B165 (a, b,

c, and d) -4-(5-nethylpyrimdinyl) -1 B166 (a, b, c,

and d) -4 (pofiRt aﬁbﬁ}ﬁrn'efﬁ %P !a)th{a)ﬁia?ﬁl&%érggéﬁz ig #Ry%s -CH;,

c, and d) -4-(5-nethylpyrimdiny
and Ar, is
by
v ( 8)s
In another embodiment, Ar; is a thiadiazolyl group, m is 1, Rs is -CHj,
and Ar; is
% R
N \/ ( 8)s
In another embodiment, Ar; is a thiadiazolyl group, m is 1, R3 is -CHj,
and Al'z is

AN
T (Re)



B168 (a, b, ¢, and d) -4-(5-nmethyl pyrimdinyl)

-wo- propyl B169 (a, b, c, and d)
woe2esBeé1300r opyri m di nyl) -tert-butyl Conpound ACTL/URS®@®4/042732

B170 (a, b, c, and d) -4- (ESquoropyrinidinyI)

-iso-buty] Bl71

4-(5-flu %“@Pgweﬁf Ales. %%téwazswgr%’ mys 1¢Rs isn§Hs,
aff) Ar,4s (5-fl uoropyrimdinyl) -cyclohexyl B173 (a, b, c,

and d) -4-(5-fluoropyrimdinyl) -tert-butoxy B174 (a,

b, ¢, and d) -4-(5-fluoropyrimdinyl) -iso-ptopoxy

B175 (a, b, ¢, and d) -4-(b-fluoropyrimdinyl) -CF3
B176 (a, b, c, and d) -4-(5<fluoropyrimdinyl) -QOCF3
B177 (a, b, c, and d) -4i(5- (pgyopyrinidinyl) -C
B178 (a, b, c, and d) -4~5A41uélopyrimdinyl) -Br

B179 (a b, ¢, and d) -4-( -fluoropyrim'di nyl) -1 B180

181 (a. gk sibediziont 1 B Tbiaglage Shistnanyimis 1R i -Cre,

amdMARiPpPy! B182 (a, b, c, and d)

-4-(5-fluoropyrimdinyl) -js-propyl B183 (a, b, c, and
d) -2-(3-chloropyrazinyl) -tert-butyl B184 (a, b, c,
and d) -2-(3-chloropyrazinyl) -iso-butyl B185 (a, b,
c, and d) -2-(3- chloropyrl*'nyl) -sec-butyl B186 (a,
b, ¢, and d) -2-(3-chlorp Rgy!) -cyclohexyl B187
(a, b, ¢, and d) -2-(3-cH. & opyrazinyl) -t e?t - but oxy
B188 (a, b, c, and d) -2-(3-chloropyrazinyl)

-ZS-prop B18

-2-(3- chlolzr()lr 08&‘? g%ﬁglﬁb(ihwen%éss ’éfég aiazolyl group. iy lygn is 1, Ry is
-CIB; AZrighl oropyrazinyl) -OCF3 B191 (a, b, ¢, and d)

-2~(3-chl oropyrazinyl) -CG B192 (a, b, c, and d)

- 2-(3-chl oropyrazinyl) -B,B193 (a, b, ¢, and d)

- 2-(3-chl oropyrazinyl) B194 (a, b, c, and d)

-2- (3-chl oropyrazi nyl) Ry B195 (a, b, c, and d)

-2-(3-chl oropyrazi nyl) QRk),

2

and Rg is a -(C;-Ce)alkyl. In another embodiment, the -(C;-Cg)alkyl is substituted at the
phenyl group’s para-position. In another embodiment, the -(C;-Ce)alkyl is a tert-butyl
group. In another embodiment, the -(C;-Ce)alkyl is a tert-butyl group and is substituted
at the phenyl group’s para-position. In another embodiment, the -(C;-Ce)alkyl is an iso-
propyl group. In another embodiment, the -(C;-Cg)alkyl is an iso-propyl group and is
substituted at the phenyl group’s para-position.

In another embodiment, Ar; is a thiadiazolyl group, ris 1, mis 1, Rs is
-CH3, Al‘z is

N
il

2

and Rg is -CF3. In another embodiment, the -CFj; is substituted at the phenyl group’s

para-position.
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B196 (a, b, c, and d) -2-(3-chloropyrazinyl)
-wo- propyl B197 (a, b, c, and d)

wO20(sB6emb hyl pyrazinyl) -te?t-butyl B198 (a, bpcTjusand/o42732
d) -2-(3-nethyl pyrazinyl) -7i6so butyl B199 (a, b, c,

and d) -2-(3- h | pyrazin ec bu B200, (a, b.

c, anZJI d)In( 4 ﬁé ﬁ hsy‘f iﬁl&&mfﬁz}e@@a} R3 is

@[,13 Ar, £ gand d) ~2 (3 nmet hyI pyr azi nyI) -tert-butoxy B202
"'b, ¢, and d) -2-(3-nethyl pyrazinyl) -iso-pvopoxy

8203 (a, b, c, and d) -2-(3-nethylpyrazinyl) -CF3 B204

(a, b, ¢, and d) -2-(3-nethyl pyrazinyl) -0OCF3 B205 (a,

b, ¢, and d) -2-(3-nethyl azinyl) -d B206 (a, b, c,

and d) -2-(3-nethyl pyrazi (5(3% B207 (a, b, c, and

d) -2-(3-methyl pyrazinyl B208 (a, b, c, and d)

-2- (3-net hyl pyrazinyl) -n-butyl B209 (a, b, c, and d)

anchg{ - L h#r 1Rz %oﬂlm by ptbe % 1% é%i%{l‘tl?tgd g%thg @hglglg ggczup’s
oditlod; fih Hl%tﬁ&)@nﬁiddﬂﬁeﬂt ‘hﬁﬁ’)rlﬁ @NtIWan&%&zerﬁ@@dlfﬁentC +halo is -Cl
dp 3-fluoropyrazinyl) -iso-butyl B213 (a,

am,d is gﬁl@t@teé atthg ph¢ny$) lgtgyprsamrwpgltlo@ehl. another emmmé(;qaé -halo is
i, e Gooofpbat a2 PRYEE Bibnling By 8RRy ey s pare

p&2tidh. (18.anbtheCembodimet, kid 3-1.| Biamomer alilbﬂ&ihient -halo is - and is

-1 s0- pvopoxyConpound Arl a B217 (a, b, c, d%i
substitutrdrat g&@wy]agpﬁg, B )var@nmtggllgn(agoth@r er@bocgmgn yhalo is -F. In

an%ﬁe% grriblogglrrlegfg z pgié: 1% ){f{" %nd' I%E%&? at(tfi‘% plpenyf %roglﬂ %ﬁyra position.

-2 (%sf NP RY Q51 A (LPIPME bog\ih%_g__aﬂﬂ\g%_)__(_z&n OF A (I) AND (IX

"'uvur Uyl ac 1 | Iy Ay ay

- 2 (3 f | uCeiy M&bq&yhﬂo)viﬁyweﬂmﬁ?@&nﬁé\md@ caft hav Wyghinetric

-2-(3-fl uoropy ra2|n3/ -n-p
centers and therefore exist in different enantlomerlc and diastereomic forms. This

|ny|

invention relates to the use of all optical isomers and stereoisomers of the
Nitro(cyano)vinylpiperazine Compounds, and mixtures thereof, and to all
pharmaceutical compositions and methods of treatment that may employ or contain

them.

The Nitro(cyano)vinylpiperazine Compounds have a double bond to
which is bonded an R4 group and AR,-NH- group, each of which can be cis or trans
relative to the other. Accordingly, the present invention encompasses
Nitro(cyano)vinylpiperazine Compounds in which the R4 group and the Ar,-NH- group
are cis relative to each other, Nitro(cyano)vinylpiperazine Compounds in which the Ry
group and the Ar,-NH- group are trans relative to each other, and all mixtures thereof.
Formula (I) and (II) are intended to encompass: (i) Nitro(cyano)vinylpiperazine
Compounds in which the R4 group and the Ar,-NH- group are trans relative to each
other, (ii) Nitro(cyano)vinylpiperazine Compounds in which the R4 group and the Ar,-
NH- group are cis relative to each other, and (iii) all mixtures thereof.

In the Nitro(cyano)vinylpiperazine Compounds each R3 can be attached to

any carbon of the piperazine ring. In one embodiment, the Nitro(cyano)vinylpiperazine

Compounds have only one Rj3 group, i.e., m = 1, and that R3 group is attached to a carbon
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B224 (a, b, c, and d) -2-(3-fluoropyrazinyl)
-wo- propyl B225 (a, b, c, and d)
woe23e(sdeei3b or opyri dazinyl) -tert-butyl B226 (a, POT/US2004/042732
and d) -3 (4-chl oropyridazimyl) -iso-butyl B227 (a, b,
-3-(4- chloropyrlda2|n - sec- but B228 (a
atsm %P jacgpicfo e mgfogep AAMGItepRad; é%w@yh- %m
H?rl Q)ttlﬁﬁkﬁai&yl (?I’ J%p Iglf%nghgﬁ%{ ob&ﬁﬁfeﬁﬁ/ ke -tert- bUt oxy

ropyridazinyl)
Nitrcz(qumobzpmylplpmme (@mpwund hasomly dpe R3 group, and that R; group is

atfa%ﬁ%difoganqagl?q;%“ d ZI A |tg) theg;égg%ge%%&(aagaa};d%g yfeg%(glg@mz)
R S %*S‘?’.‘f%‘?m‘gx‘ﬁi?"f’ o and g
- 3- (4 chl f SRt gﬁ%b&‘i %lt —twgé(é étﬂréfg%atfa’ch@tgg ads)mgc%e garbon

-3-(4- chloropyr| azl ny
atdbn of3h¢ p,lpeﬂalzme oingr Lol azdthet embodimempatl R BRX38p (saattabhedoto a carbon
4-chl oro r|da2|nyl) -1s0-pi opyl. . B239 (a,
atgm %@cha o jje nigogen ol e b iyl pyBidin Wrasrzwb

p%?dazi?l(yl or tlﬁ&ge’lﬁlﬂyl ﬁoﬂp{ i Bﬁiepkagﬁﬁé IQXtIthhedz y PUEHon atom

dazi ny
adjaeot tm,thg/mt@gdmatpm atta,chcrl, todhel-@NHATr) -C(CN)(R4) group or

- - {@é és@dazinyl) -cycl ohexyl B243 (a, b, c,
"Byri dazinyl) -tert-butoxy B244 (a
-1 S0- pr opoxy

C, d I d |
3245 ( gn gnethea %@bg;m 3 (% ﬁg?qzﬁéf%gﬁwé@pﬁwwe Cefapound has
I
tvv%%liggl%g?s, E.e. , gl gﬂ‘gacg)bem% a?tﬁc )lé d&%rlle%g%lf% ag(or?gﬁzgent to the

niBRge ftam abt;ach;ed taule Imrld-yB p(yﬂmléllnlylly ppsazingh piyrighzinyl Ber thiadiazolyl

B249 ridazi 250
ephp- [ oty afronfiesting RifolerBy Mo Somprigs B tvo v,
gr8dpsl efich be*ihg &tacheétbtod) diffrenftcAABSMMbRYAd #4841 t8 YA nitrogen atom
atiathed 1o he -C(NHAr,) =C(CN)(Rs) group or -C(NHAr,) =C(NO,)(R4) group.

In one embodiment, where the Nitro(cyano)vinylpiperazine Compound
has one or two R3 groups, a carbon atom to which an R3 group is attached has the (R)
configuration. In another embodiment, where the Nitro(cyano)vinylpiperazine
Compound has one or two R3 groups, a carbon atom to which the R3 group is attached
has the (S) configuration. In another embodiment, the Nitro(cyano)vinylpiperazine
Compound has one or two R3 groups, and at least one of the carbon atoms to which an R
group is attached has the (R) configuration. In another embodiment, the
Nitro(cyano)vinylpiperazine Compound has one or two R3 groups, and at least one of the

carbon atoms to which an Rj group is attached has the (S) configuration.

In another embodiment, the Nitro(cyano)vinylpiperazine Compound has
one or two Rj groups, an Rz group is attached to a carbon atom adjacent to the nitrogen
atom attached to the pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, or thiadiazolyl group,
and the carbon to which the R3 group is attached is in the (R) configuration. In another
embodiment, the Nitro(cyano)vinylpiperazine Compound has one or two Rs groups, an

R3 group is attached to a carbon atom adjacent to the nitrogen attached to the pyridyl,
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B252 (a, b, c, and d) -3-(4-nethyl pyridazinyl)
-i so-pvopyl B253 (a, b, c, and d)
woe3esdeéi30or opyri dazinyl) -tert-butyl B254 (a, POT/US2004/042732
and d) -3-(4-fluoropyridazimyl) -zr-butyl B255 (a, b,
c, and d) -3-(4-f|uoropyridazi -sec-butyl B256 (a,
pyimidinydRyraginyl @wmazmug PBH adlwiylrgmp, the\cartsmer ythigpie Rs

B e T
subissmtqnb(\ﬁﬂm’mye é&ﬁgre(tmlo grougs. Iﬁmdgtg%r embodiment, the 4 o)

NIt AP B B8 Homcind Berapeardyo s supsean Bnarclp i
atta%h%cf‘fof éaﬂﬁfnodi’é(rh'agﬁ&rﬁ ¥4 the o %%ga%or% g?tankgxed g() thgﬁagrr g%r ,

'uoropyridazinyl) -Br ,
yan(d«IIH}ﬂ,l myvazipyly pytiaaziny], pr thibamoiy eiouin the cartﬁilﬁé V\(Iaqh the R3

afn & Sl it the Y BoR TRy Wi Disr S8 g mipiment, the

N (tﬁ)(%%(noﬁamﬁﬁiﬁeﬁime @&lﬁxﬁh&' QRPN drdFBIRY r&»upsrz ﬁPRP Ry lis

and d) -5-(4-chlorothiadi azol yl)
attached tokﬁ,cp_qug,qn @Qx@gldlagent 50 th;a n1@mg¢nc@tom attached to the pyndyl

et ISR, FRIRARY Ll ebln it it Syt e v

group s, atatbli’e(ﬂi)i in the (B edifipuedtionashidR Ois Y CF;. 16 Yadthé&restylodiment, the
B271 (a c, and d) -5- 4 chl or ot hi_adi azol yl
Nltg%gxangiyp@g@lpggme (ompgund has,one Q1)two R; groups, an R group is

s I b SRR (i,
pyaazingd) pylﬁda(zmytw d’[lﬂﬂlﬂﬂ(ﬂl}éﬂ galqjl yl:@ ca{lﬁﬁ:tg ;?iélél?t}(eaig g:noup:],s
r ot hi adi azo - a, b, c,
e o el G0 Erpih ot B oty R CE 5377 (b e
and d) -5-(4-chl orothl adi azolyl) -1 B278 (a, and
d) -5-(4- E’rﬁn@Fb&f FBeriEEst e Nltwm@flwvuaémger@ame slompound has

oYt thhd Ryl RY @obp AhiBERLM0)a calbdt B adjacent to the nitrogen
atom attached to the -C(NHAr,) =C(CN)(R4) group or -C(NHAr1;) =C(NO2)(R4) group,
and the carbon to which the Rz group is attached is in the (R) configuration. In another
embodiment, the Nitro(cyano)vinylpiperazine Compound has one or two R; groups, an
R3 group is attached to a carbon atom adjacent to the nitrogen atom attached to the
-C(NHAr;) =C(CN)(R4) group or -C(NHAr,) =C(NO,)(R4) group, the carbon to which
the R3 group is attached is in the (R) configuration, and Rj is -(C;-Cy)alkyl unsubstituted
or substituted with one or more halo groups. In another embodiment, the
Nitro(cyano)vinylpiperazine Compound has one or two R3 groups, an R; group is
attached to a carbon atom adjacent to the nitrogen atom attached to the -C(NHAr,)
=C(CN)(Ry) group or -C(NHAr,) =C(NO,)(R4) group, the carbon to which the R3 group
is attached is in the (R) configuration, and Rj is -CHj;. In another embodiment, the
Nitro(cyano)vinylpiperazine Compound has one or two R3 groups, an R3 group is
attached to a carbon atom adjacent to the nitrogen attached to the -C(NHAr»)
=C(CN)(R4) group or -C(NHAr;) =C(NO,)(R4) group, the carbon to which the R3 group
is attached is in the (R) configuration, and Rj is -CF3. In another embodiment, the

Nitro(cyano)vinylpiperazine Compound has one or two R3 groups, an R3 group is
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B280 (a, b, c, and d) -5-(4-chlorothiadiazolyl)
-/s-propyl B281 (a, b, c, and d)
wo3e(sheemd hyl t hi adi azolyl) -tert-butyl B282 (apChjuseno4/042732
and d) -5- (4 met hyl t hi adi az®l yl) -iso-bvAyl B283 (a,
and - 5- (4 met hyl t hi adi azol yl ) -sec-hutyl B284
at(ﬁ&hedoto accarwtal;l facent-torthernitroganaaio B Agacherl to %&W@B@n)

=C i%i{?)é@ géglé%&’( -gﬂglﬁﬂ%) ‘é@gﬁl%(;ﬁ E%lub,hﬂh@ AL, @8Rk vhich the R3 group

is-aftadhéd ieinidié (R) cuaifigantigh,)andiRzds pCHECHy B287 (a, b, c,
and d) -5-(4-nethylthiadiazolyl) -CF3 B288 (a, b, c,

and d) - S otk Bitbbdlinaelt, @i@Ni&o)(c a@&%&lﬁa@&aém dmn;found has
and d) -5-(4- mathylthladlazol -Cl B290 (a, b,
o typ Ramroupspgn Ry Browp aﬁatbafm%m)a caghonggom adiace to éhe nitrogen

atgs'i]ldaﬂgz}teﬁﬁo (‘.lileh}?;rr oﬁry gy 91:113%2 ?%EQHBI tpyﬁa%:@g (er tﬂlagfﬁzo@f] group,

arfintle dz)rbeﬁ td whivh IﬂliE_)/R?1 gn]oag nsaegmblyé@ is4m ﬂﬁr(ﬁpy(bnf%ﬁ%logg gns bpother
4- met

er{ﬂaoda igente Zheﬁ!& gnE@V%/nd Hll')qaxaélg?z Pag Mﬂw?ﬂ 9%%? W@ Rp gfqpps, an

R?’%L%ﬁp gsﬁa%tg/ Qh%(gtzé) a’dillktorgaﬁjgaﬁ%lt ?ﬁfétrhﬁégénaa%&hﬂthched to the

yrﬁly( Hpytimidingt, lpyedingk, cplyyitlazinﬂe«zr tbi.md;dzom gﬁupathe barbon to which

ST S ER U TR T A N -
or&%gﬁltﬁ@d wWth éne deord halo%;r&d’psf Il 9ﬁ3§th€ﬂ b abit! the

-i so-propoxy B301 (a, b, ¢, and
Nltga(mnﬂ)vwwlmhliamp &omppupd heronergiwo®Rs, eronpscan Bngrogp is

attagflﬁgdzlt of 'éégtg o §§§+t¥{>§h ‘ﬁ?g%?@ig% tg%heﬁ to the rpgiﬂgyfj)

pyrﬁm(i{hyll |p.3@etzﬁht3h) Iﬁiﬁicﬁzmbfy b) thlﬂlazBBﬂ @rcﬁ@,, tHé cathonao 6vhioh the R
(4-fluorothiadi azoly

grosp (S@tﬁaFlERS]rlét“hﬂlﬁd%%llﬁ@PJjatmﬁ» q@@tlﬂa i @H? @génoﬁler emLaqlﬂalent the
Nffdocy2nb iy PPk it @nfrahd hds aft R tRBR; groups, an Rs group is

attached to a carbon atom adjacent to the nitrogen atom attached to the pyridyl,

pyrimidinyl, pyrazinyl, pyridazinyl, or thiadiazolyl group, the carbon to which the R3
group is attached is in the (S) configuration, and R3 is -CF3. In another embodiment, the
Nitro(cyano)vinylpiperazine Compound has one or two R3 groups, an R3 group is
attached to a carbon atom adjacent to the nitrogen atom attached to the pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, or thiadiazolyl group, the carbon to which the R3
group is attached is in the (S) configuration, and R3 is -CH,CHj.

In another embodiment, the Nitro(cyano)vinylpiperazine Compound has
one or two R3 groups, an R3 group is attached to a carbon atom adjacent to the nitrogen
atom attached to the -C(NHAr;) =C(CN)(R4) group or -C(NHAr;) =C(NO,)(R4) group,
and the carbon to which the R3 group is attached is in the (S) configuration. In another
embodiment, the Nitro(cyano)vinylpiperazine Compound has one or two R3 groups, an
R3 group is attached to a carbon atom adjacent to the nitrogen atom attached to the
-C(NHAr;) =C(CN)(R4) group or -C(NHAr;) =C(NO3)(R4) group, the carbon to which
the R3 group is attached is in the (S) configuration, and Rj is -(C;-Cy)alkyl unsubstituted

or substituted with one or more halo groups. In another embodiment, the
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B308 (a, b, c, and d) -5-(4-fluorothiadiazolyl) -
-propyl "a" nmeans R3 is -H "b" neans R3 is -CH3 and
wohesNisé 130 ( cyano) vi nyl pi perazi ne Conpound is  PCT/US2004/042732
racem c."c" nmeans R3 is -CHB and the carbon atomto
n.the (R) configuration, "d"

ﬁ%%{ﬁ@@mﬁpl%gﬁﬁg@mwné HAHORE At B Ro2r@mpse AR Ra gragp is
a@atch@& RefcdrBor ﬁoﬁll'}ﬁlgfcgﬁt {H U 4 iy g@ﬁ étﬁﬁ]l at&gﬁéd% T AINHAL,)

phar maceut i cal eptabl e sa ereo ere:

—CC@M)ﬁRm)Cgrml}iola-qCNHﬂa) dgC(NQZ)Ghd lgtb)lp, the carbon to Whlcél tl(;.e R3 group
hl tert , Db, C, an
R iSRS gl Sl
Nlt?d(éﬁﬁl@ﬂ’l@ﬂﬁ@%fa'zﬂﬁéldomﬁtﬁﬁd e b’ﬁe &4%6113 é%ouﬁs aﬁ‘RQ' gfgcl]\})

| oropyridyl) -cycl ohexyl
aﬂ%@hQ@tOc&ﬂa@TP(Up@tomcwlﬂa)cemfte 'ﬂlemtmgmyat@& a(tta¢hdd to (the -ﬂ’(NHﬁl‘z)

=C§JI{I§RM@1§@§§-@(%§ ﬁ@? @8{ igroblp,( @e cglil?an(lﬁ wli]nch t?le R3 group

is-atta¢hdd GHincthe RYY dofibdratiOlad B i€ aGF0.In ﬁnotﬁ&delﬁgodlment the
-2-(3-chl oropyridy O (a, b, c, and d)
Nitpa(¢ygne Wiyl Blwarzwfgommun(thas Qg orfwodRs gm@pmyn R3 group is

atta%h%%to 4#%[?0%18&{{)151 %cer_lt to g‘}etzmﬁrg%?fft?& att% éi% ghe chS\IHArz)

_CQZNIQRg)Tgromp@ry-U(NﬂArz) FENOHR) gibﬂlp( the chrbof to #tthdhe Rs group
c¢hl o rid -2'sO Cl5 (a, b, c, and d)

is aEa‘(f@de H’o‘L% Eg)rqo %ﬂatlp%rapd E?@ﬂ?yt CRef#Hxa, b, ¢, and d)

-2-(3- fluoropyrldyl) -iso-butyl C17 (a, b, c, and d)

- 2- ( 3- f | ubrasether gipby urse@éﬂmwro(cypaomnylblpemzmr@r@ound has
or}lg OEI%R]fg Lgtbgl?)g% [1%%{)% is QaYt& h%E S%%l)c(:?/rggig a{o?n a(JP acent to e nggogen
atom attached to the pyridyl, pyr1m1d1ny1 pyrazinyl, pyridazinyl, or thiadiazolyl group,
and the carbon to which the R3 group is attached is in the (R) configuration. In another
embodiment, the Nitro(cyano)vinylpiperazine Compound has only one R3 group, the R3
group is attached to a carbon atom adjacent to the nitrogen atom attached to the pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, or thiadiazolyl group, the carbon to which the R3
group is attached is in the (R) configuration, and Rj is -(C;-Cy)alkyl unsubstituted or
substituted with one or more halo groups. In another embodiment, the
Nitro(cyano)vinylpiperazine Compound has only one Rj3 group, the R3 group is attached
to a carbon atom adjacent to the nitrogen atom attached to the pyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, or thiadiazolyl group, the carbon to which the R3 group is
attached is in the (R) configuration, and R3 is -CH3. In another embodiment, the
Nitro(cyano)vinylpiperazine Compound has only one Rz group, the R3 group is attached
to a carbon atom adjacent to the nitrogen attached to the pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl, or thiadiazolyl group, the carbon to which the R3 group is attached is in the
(R) configuration, and Rj is -CF3. In another embodiment, the
Nitro(cyano)vinylpiperazine Compound has only one R; group, the R3 group is attached
to a carbon atom adjacent to the nitrogen atom attached to the pyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, or thiadiazolyl group, the carbon to which the R3 group is
attached is in the (R) configuration, and R3 is -CH,CHj.
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C20 (a, b, c, and d) -2-(3-fluoropyridyl)

- wo- propoxyConpound Ar 1 a C21 (a, b, c, and d)
woe20sBeé1300r opyri dyl) -CF3 C22 (a, b, c, and dpPCT/US2004/042732

-2-(3-fluororyridyl) OCFBSG:ZB(a b, c, and d)

-2-(3-fl uoro ridyl b,

5 E3 t 1ok p Fe%lp%,dln]gpt @%N{tg)(cEno)ym}gWQeJ@;me Compound has

L R N —
ato@- a(ttﬂelielddo tlep P (NE#AT)) -(5((1” )QKM|gr@CJ\-iZI€0r(-€(NHAI§),=@(Bg)2gF4) group,
r 0 a'l ) C 1 an b
i3 B B PR ) s B 8 R gt
eml?ocfu%eﬁefh@)Nlﬁ%(dygﬂd)ilmylpﬁﬁ’er DuLY bo@éuﬂcphas k?mlfoné’l@g dgrg p, the R3
-2-( 3- et hyl pytidyl’) but yl
grogp {sttaehddytp p}ﬁmb@yl ajom caglxabem €xthie nﬂ&ige@ aforb attmheé taithe)

CEHA B ieipin or LUt AR f Goup o bacfecgynich
the R § Bﬁizicm‘d isthitlthe (I%én%aﬁéh aBd RG i ,1s f(‘ﬂg-GEDalkyl unsubstituted

- met hyl pyri dyl)
or_sgbqtgutﬁé w@q QPP 1OF @j}qrg: halgjgrags. @@ancﬁher@mb@dun@)t the

Nlttg)(éyé.n%’ rﬁfgé gé(rﬁng Rompl%[leﬁg c%ﬁly Bge R3 grng %‘f )R3 group is attached

to-a&aftﬁ)nrmthﬁﬂjawntdyﬂl)e mtmogmtayém @&ac}{ea to the G(NHF\%)G:)C(CN)(R@

- 2- (3-et hyl pyri n ro d)
groygp 9@ RS fo’a gR i mboe&wbwh the R@groamds affached is

b d d
inte §R§ Cgﬁﬁg%%ng% Roi€ICH %%%4(’%%‘%“%3&3 d))

Nﬁ@((}@n@ﬁﬁlympﬂdg/lhé Cosr@ouh)dl hasl orﬂ.‘% 6ng R gﬂmup,cthe Rpgral)p is attached
c | ohe

10 af bgn% B {alf; d |t% the tag?gebl@lt%;{ 9ttac¥1e((1 to the’ C?NHAI’S 8(CN)(R4)
group or -C(NHAr,) —C(NOZ)(R4) group, the carbon to which the R3 group is attached is

in the (R) configuration, and R3 is -CFs. -In another embodiment, the
Nitro(cyano)vinylpiperazine Compound has only one Rs group, the R; group is attached
to a carbon atom adjacent to the nitrogen atom attached to the -C(NHAr;) =C(CN)(Ry4)
group or -C(NHAr,) =C(NO2)(R4) group, the carbon to which the R3 group is attached is
in the (R) configuration, and R3 is -CH,CHs.

In another embodiment, the Nitro(cyano)vinylpiperazine Compound has
only one Rj group, the R3 group is attached to a carbon atom adjacent to the nitrogen
atom attached to the pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl, or thiadiazolyl group,
and the carbon to which the R3 group is attached is in the (S) configuration. In another
embodiment, the Nitro(cyano)vinylpiperazine Compound has only one R3 group, the R3
group is attached to a carbon atom adjacent to the nitrogen atom attached to the pyridyl,
pyrimidinyl, pyrazinyl, pyridazinyl, or thiadiazolyl group, the carbon to which the R
group is attached is in the (S) configuration, and Rj is -(C;-C4)alkyl unsubstituted or
substituted with one or more halo groups. In another embodiment, the
Nitro(cyano)vinylpiperazine Compound has only one R3 group, the R; group is attached
to a carbon atom adjacent to the nitrogen atom attached to the pyridyl, pyrimidinyl,
pyrazinyl, pyridazinyl, or thiadiazolyl group, the carbon to which the R3 group is
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48 (a, b, c, and d) -2-(3-CF3-pyridyl) -z' -propoxy

49 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -CF3 C50 (a,
wo 2005/06e13d d) -2- (3-CF3-pyridyl) -OCF3 C51 (aPpCbjuseno4/042732

and d) -2-(3-CF3-pyridyl) -s2 C52 (a b, ¢, and d)
at{a%flfgigi:s gglegé ?(g%{gyratlgg(gcglsl%él% QH'3C wande@):mbodlment the

7 = b
N 1%(&%@%}2@ ?)f:%%lh} C{or;ﬂl[%kig% %/1]%(@% ()?% }{3 gfo%g: ﬁg (hka (%Smp is attached
to- az;a(lg)n@lt@npl;ijabciyltc) the nifpo gqmydtotﬁ&ﬁtacﬂmd o thegxyriﬂyl;i pgh)dim(ij(;inyl,
t-b t ,. C, _an .

P8t eyt o fhidciadcl syt fhecsigbonsio wictthe v s
attaghe(cﬁ's G- B)’édrﬁ*bgb)atloﬁ ‘3%‘4}1qu¥;t ¥ LC@ OIn(a?othQ{)erﬁbocﬁHQgtd gse

-2-(3-CHF2-pyrid - cycl ohexyl
Nﬁ@(@@n@%ﬂzdmmamb ponrp@nnd ba,st iny OB5R3 gmupbt;he ®3 gamgp id attached

to a%a{b%n% ngig? gh L& o g ta<BQ16 gé‘g &ngpéfrlgyf pyr1m1c9121y1

pyra?mﬁ)a %E%zmﬂ log ﬂillédlaz@gi&&ﬁﬁ tKeaoarlgbn @’wlﬁ&ijthg)& group is
ri -
attaghe(dgs eHbs (a@qn@guyatwsr@drﬁwg n@HAEIis Rea 067 (a, b, c,
and d) -2-(3-CHF2-pyridyl) -1 C68 (a, b, c¢c and d)
-2-(3- CHFIE goyihetigbodimehty the ngcy(aao)Mylmperazide @pmpound has

oﬂlébx&%l?&jﬁg%pg%? :Raér(‘;up 15 g‘@ C&%ﬁ E(gla gtomoadc Q’centatﬁdl)ledﬁutrogen
atord-aftactHed dé m@ymm&;))_c(bmmb lgwip &Z@grﬁﬁm}; ,_CQNwagRgg group,

- 2-(3- hydroxyp -1 so-butyl "C73 :
an.dghe( @rh%ﬁoowglggj €d¥3| group iscattgeheg is @vthe () C(mflguratlgmd Irignother
err_ﬂ%_di@_xﬂy %%i(&%g@&érgﬁ+%yfp§;ie? e{%lj)r(qj)&l 5(1 I{as ongf oné'Rj group,)the Rj
group is attached to a carbon atom adjacent to the nitrogen atom attached to the
-C(NHArz) =C(CN)(R4) group or -C(NHArz) =C(NO2)(R4) group, the carbon to which
the R; group is attached is in the (S) configuration, and Rj is -(C;-C4)alkyl unsubstituted
or substituted with one or more halo groups. In another embodiment, the
Nitro(cyano)vinylpiperazine Compound has only one R3 group, the R3 group is attached
to a carbon atom adjacent to the nitrogen atom attached to the -C(NHAr,;) =C(CN)(R4)
group or -C(NHAr1) =C(NO,)(R4) group, the carbon to which the R; group is attached is
in the (S) configuration, and Rj is -CH3. In another embodiment, the
Nitro(cyano)vinylpiperazine Compound has only one R3 group, the R; group is attached
to a carbon atom adjacent to the nitrogen atom attached to the -C(NHAr,) =C(CN)(R4)
group or -C(NHAr,) =C(NO,)(R4) group, the carbon to which the R3 group is attached is
in the (S) configuration, and Rj is -CFs. In another embodiment, the
Nitro(cyano)vinylpiperazine Compound has only one R3 group, the R3 group is attached
to a carbon atom adjacent to the nitrogen atom attached to the -C(NHAr,) =C(CN)(R4)
group or -C(NHAr,) =C(NO,)(R4) group, the carbon to which the Rs group is attached is
in the (R) configuration, and Rj is -CH,CHs.

The bonds represented by a vvwv line in the Nitro(cyano)vinylpiperazine

Compounds of Formula (I) and Formula (II) mean that the R4 group and the Ar,-NH-



C7’6 (a, b, c, and d) -2-(3-hydroxypyridyl)
-i so-pi opoxy C77 (a, b, c, and d)

woO20(sBebmgdr oxypyridyl) -CF3 C7/8 (a, b, c, and @&LT/US2004/042732
-2-(3-hydroxypyridyl) -OCF3®3C79 (a, b, c, and d)
-2-(3-hydroxypyridyl) -d C80 (a, b, c, and d)

grogp €@ b@/duf oslgtixer tocpeh) othey, /@84 rlativelso cach ofher. @ a mixture of the

dr ax Syrldyl) -1 C82 (a, b, ¢, and d)

“&ém@ dP8§%gyr|dyl) -n-butyl C83 (a b, ¢, and d)
-2-(3- hy é d I C8 : cg
-2 (3 h RA N MP')I D$\
-2-(3-ni tflR@MﬁﬁMﬁro(éy%ﬁ&)‘vh‘%ﬁﬁber%ﬁe @mp@un@s; aré‘ﬁﬁe&i))elow in
-2-(3-nitropyridyl) -iso-bv c,

Tatley B7ni t r opyri dyl) -sec- butyl C88 (a b c, and d)
-2-(3-nitropyridyl) -cyclohexyl C89 (a, b, c, and d)
- 2 ( 3- ni t Fopthe 'vcligthi)cal Stmcmrdsdﬁmotyd @D, e(tahe Izadof eanhobfdl)ables 1-

3-nit rid |so 0X L0, C, d
7, azls E.@em:qc{e&ﬁé Oig | ngl (%oupoat ﬂé aarm)s@})n 18 Ch '2Vhen a=
[ By B ~Hbi.e.Cis®yd d)

1, t@e %%uglaE Fh%p%r Ibg%/ih%n (I%é’zﬁ oﬁ&%@tl{aﬁ H a S;R(}
-2 (3-nitropyridyl) -Br C95 (a b c, and d)
-2-(3-nitropyridyl) -1 C96 (a, b, c, and d)
-2-(3-nitropyridyl) -n-butyl C97 (a, b, c, and d)
-2-(3-nitropyridyl) -n-propyl C98 (a, b, ¢, and d)

-2-(3-nitropyridyl) -iso-propyl C99 (a, b, c, and d)
-2-(3-cyanopyridyl) -tert-butyl dOXa, b, ¢, and d)
-2-(3-cyanopyridyl) -iso-butyl Add (a, b, c, and d)
-2-(3-cyanopyridyl) -sec-butyl Cl102 (a, b, ¢, and d)

- 2-(3-cyanopyridyl) -cyclohexyl CL03 (a, b, ¢ and d)
-2-(3-cyanopyridyl) -tert-butoxy



C104 (a, b, c, and d) -2-(3-cyanopyridyl) -wo-propoxy
C105 (a, b, c, and d) -2-(3-cyanopyridyl) -CF3 C106
woOagsmee1sp and d) -2-(3-cyanopyridyl) -OCF3 ClOZT(Ua2008/042732
c, and d) -2-(3-cyanopyridyd) -d C108 (a, b, c, and
d) -2-(3-cyanopyridyl) -Br Cl109 (a, b, c, and d)
-2-(3-cyanopyridyl) -1 CI| @appe1b, c and d)
-2-(3-cyanopyridyl) -n-butyl dlIl (a, b, ¢, and d)
-2-(3-cyanopyridyl) -n-propyla112 (a, b, c, and d)
2- (3 cyanopyridyl) -isopropyl Conpound Arl a Cl13 (a,

b, ¢, and d) -2-(3-bronopyr] -tert-butyl Cl14 (a,
b, ¢, and d) -2-(3-bronopyr -iso-butyl C115 (a,
b, ¢, and d) -2-(3-bronopyring RS€C- butyl C116 (a,
b, ¢, and d) -2-(3-bromopyridyl) -cyclohexyl C117 (a,
b, c, and d) -2-(3-brond§ / -tert-butoxy C118 (a,
b, ¢, and d) -2-(3-bronopyr -/ s-propoxy C119 (a,
b, ¢, and d) -2-(3-bronopyrid -CF3 C120 (a, b, c,
and d) -2-(3-bronopyridyl) - 121 (a, b, c, and d)
-2-(3-bronmopyridyl) -d Cl122 c and d)
-2-(3-bromopyridyl) -Br C123 ( c, and d)

_2-(3-bromopyridyl) -1 C124 (aHse, ¢, and d)
-2-(3-bromopyridyl) -n-butyl C125 (a, b, c, and d)
-2-(3-bronopyridyl) -n-propylI)C126 (a, b, c, and d)
-2-(3-bromopyridyl) -/s -propyl Cl127 (a, b, c, and d)

| ARG bl S B L

-2-( 3- |odopyr|dyl) -sec-butyl C130 (a, b, c, and d)

-2- C&nbgdmyrl cyI ) -cycl omi(yl C131 (4, b, c, ®Qd d)
AT, B, cCHRT 3 T 9Yb )3 chididp, TRy BXY ~tert-butyl
A2 (a, b, ¢, and d) -2-(3-chloropyridyl) -iso-butyl
A3 (a, b, ¢, and d) -2-(3-chloropyridyl) -sec-butyl
Ad (a,b,c,and d) ~2-(3-chloropyridyl) -cyclohexyl
AS (a, b, ¢, and d) -2-~(3-chloropyridyl) -tert-butoxy
A6 (a, b, ¢, and d) -2-(3-chloropyridyl) ~-ISO-Propoxy
A7 (a, b, ¢, and d) -2-(3-chloropyridyl) -CF;

A8 (a,b,c,and d) -2-(3-chloropyridyl) -OCF;3

A9 (a, b, ¢, and d) -2-(3-chloropyridyl) -Cl

Al10 (a, b, c, and d) | -2-(3-chloropyridyl) -Br

All (a, b, c, and d) | -2-(3-chloropyridyl) -1

Al2 (a, b, ¢, and d) | -2-(3-chloropyridyl) -n-butyl
Al13(a, b, ¢, and d) | -2-(3-chloropyridyl) -n-propyl
Al4 (a, b, c, and d) | -2-(3-chloropyridyl) -iso-propyl
AlS5 (a, b, ¢, and d) | -2-(3-fluoropyridyl) -tert-butyl
Al6 (a, b, ¢, and d) | -2-(3-fluoropyridyl) -iso-butyl
Al7 (a, b, ¢, and d) | -2-(3-fluoropyridyl) -sec-butyl
Al8 (a, b, c, and d) | -2-(3-fluoropyridyl) -cyclohexyl
Al19 (a, b, ¢, and d) | -2-(3-fluoropyridyl) -tert-butoxy
A20(a, b, c,and d) | -2-(3-fluoropyridyl) -ISO-propoxy
A21 (a, b, ¢, and d) | -2-(3-fluoropyridyl) -CF3

A22 (a, b, c,and d) | -2-(3-fluoropyridyl) -OCF;

A23 (a, b, ¢, and d) | -2-(3-fluoropyridyl) -Cl

A24 (a, b, c, and d) | -2-(3-fluoropyridyl) -Br

A25(a, b, c, and d) | -2-(3-fluoropyridyl) -I

A26 (a, b, ¢, and d) | -2-(3-fluoropyridyl) -n-butyl

A27 (a, b, ¢, and d) | -2-(3-fluoropyridyl) -n-propyl




C132 (a, b, c, and d) -2-(3-iodopyridyl) -zs-propoxy

C133 (a, b, c, and d) -2-(3-iodopyridyl) -CF3 Cl134 (a,
wo 2005/06e13d d) - 2-(3-iodopyridyl) -OCF3 C135 (apCbjuseno4/042732
and d) -2-(3-iodopyridyl) -8 C136 (a, b, c, and d)
2.(3 igrlnnyri rl\ll\ - Br ("1'27J_a h’ c_and rl)
-2-¢ane Vid vI\ - | c136rra ,_C, dnd d) Rsa
A28 (3 b ocowld)i dy? )(3-ﬂmotnnyy1klylo:139 (a, R,-iso;prapyl d)
A29 (331} edmdyd) dy2X3-nietlylppidyl)C140 (a, |bgerfbutgnd d)
A% (3] EIRid) IYD Y3 lenfp M) CIAT (A By fniy@nd d 0)

é%t_;%ﬁ% fiﬁn\%ﬂpg} ) \””?g'n ;.*.,‘s*éq&&ylm (o b,

32 (3, gyand ) 5 -2 BehyIpYRA ny1 ) - sdccrslolaxybias (a

433 (&, bapaind)d)- 4 -2-63-orteylpydsii di nyl ) |--éarebatosxyl  Cl45

A3 (b, ¢, amdd) d)2-(F-nfcbhydpyridydpyri m di nyksp-propedy but oxy

A5, bae, dd ). | ang3 Shethy; ﬁ@wﬁl or opyr i[mogh nyT)

A3 ) bOP U 1”2&? dnyiFyridid d) -OCFs_ |

A3*7 by ey and d) ) BNERIR hyIbyri ﬁ crag (49 & and d)

A3B (33be gy nzn(%lmﬁﬂnyslpyrdyl)clso (a. [bBrc and d)

A9 (5bch) Byrlha(Bjmaﬂil})lpyrBlryl)mSl (a, [l c, and d)

A40 (Hbohandad)y 1 i-PA(BlniwthylpyridyD152 (@, B,-nut@nd d)

Adt (2 bC8RAADY | -0 SIniBhylpyrity®HT YT CIST Lgrofdl C.

R (2l & gl {2 metyidyddy DN OOy kb, C
RE5 o, quant g, & 25 BBV RD (i hgl ) de e

f

A yEAW G ny1 ) . ¢ drferthiiyl cisg
| Add (b, & andD §y2-CGrCOFs-nvedyi) | pyr i ni di dytsp-butdo- but v
5@, bac, dnd B, | a2B-OF3-p4xidF) et hy| pyr i| nsatibuty)

AS6Gx, BUEand@)5 8 -1-23-OF;-pridgind  d) -cyclohexyl

AF7 (b B BY | A SO, rig Gy CT onexy! POHBEoFy T CI59

A&n(a b é‘,,ap l”‘ ) L2 (35 Cry-pynidyly' PYT T dr Liso-propoxy
Ad49 (a, b, ¢, and d) | -2-(3-CFs-pyridyl) -CF;
AS50(a, b, ¢, and d) | -2-(3-CFs-pyridyl) -OCF3

AS51 (a, b, ¢, and d) | -2-(3-CF3-pyridyl) -Cl

AS52 (a, b, c,and d) | -2-(3-CFs-pyridyl) -Br

AS53 (a, b, c, and d) | -2-(3-CFs-pyridyl) -I

A54 (a, b, ¢, and d) | -2-(3-CFs-pyridyl) -n-butyl
AS55(a, b, ¢, and d) | -2-(3-CFs-pyridyl) -n-propyl
A56 (a, b, ¢, and d) | -2-(3-CFs-pyridyl) -iso-propyl
AS7 (a, b, ¢, and d) | -2-(3-CHF,-pyridyl) -tert-butyl
A58 (a, b, c,and d) | -2-(3-CHF;-pyridyl) -iso-butyl
AS59 (a, b, ¢, and d) | -2-(3-CHF,-pyridyl) -sec-butyl
A60 (a, b, ¢, and d) | -2-(3-CHF,-pyridyl) -cyclohexyl
A61 (a, b, ¢, and d) | -2-(3-CHF,-pyridyl) -tert-butoxy
A62 (a, b, ¢, and d) | -2-(3-CHF,-pyridyl) -iSO-propoxy
A63 (a, b, ¢, and d) | -2-(3-CHF,-pyridyl) -CF;

A64 (a, b, ¢, and d) | -2-(3-CHF,-pyridyl) -OCF3

A65 (a, b, ¢, and d) | -2-(3-CHF,-pyridyl) -Cl

AG66 (a, b, ¢, and d) | -2-(3-CHF»-pyridyl) -Br

A67 (a, b, ¢, and d) | -2-(3-CHF,-pyridyl) -I

AG68 (a, b, ¢, and d) | -2-(3-CHF,-pyridyl) -n-butyl
A69 (a, b, ¢, and d) | -2-(3-CHF,-pyridyl) -n-propyl
A70 (a, b, ¢, and d) | -2-(3-CHF,-pyridyl) -iso-propyl
A71 (a, b, ¢, and d) | -2-(3-hydroxypyridyl) -tert-butyl

A72 (a, b, ¢, and d) | -2-(3-hydroxypyridyl) -iso-butyl




Cl160 (a, b, c, and d) -4-(5-nethylpyrimdinyl)
-zso-propoxy Cl61 (a, b, c, and d)
woe20(sBeemd hyl pyri m dinyl) -CF3 Cl62 (a, b, c, aau/us)004/042732
-4-(5-nmethyl pyrimdinyl) -G&F3 C163 (a, b, ¢, and d)
A (5=t hyv] pyrlmrh n\ll\ -Cl-Cle4 /a_b’ [ and rl\
-4-¢S‘nﬂﬁ\l?d' yitim di nvl\ ABr Cl65 (a, |b, c anBsad)
AT3 (25 byotangd dy | i-2A(Hhpdioxypyridsl)es (a, b,-secbupd d)
A (Hbpetdnd QY 1 -2A3Hhpddoxypyriddtt yI  CL67 -Loclotiexyl, and
A5 (4 bl & dHaLdYY | PYX3-By@HoRYhyridyl: PT OPYT [CihBbd@xy P, C.
A76 (8, b, andd) £ MIAoR VA 3> LItk 5
17 (8, b, & and ) §iv2-Grhydlorypyndshyr i mi di dyCF3- | so- hut v
A58, bac, and & 42 3rhydupxymyridylor opyr i mi-@GHs! )
ATE®6, but,dnd@)7 2 -2-83-hipdrog ypyaidyl)d) -Cl
A80 (b &,uadapy | L Bhadokypisiohexyl C1gg (a, b, ¢,
A80:0h, ¢, n,\tﬂ)n Uﬁ’-@ﬁ%l‘o%m&[ A_—[GI‘E-DP[ OXy CL74 L?—,.:
482 b, b angh ) 1 2-Crhydrorppsiidyll Y BB
A83 @yb, & andl) §y2-GrhydrorypaidyByr i i di yBProRtE3 177
A84 (b, ¢, andrd) {y2-(IhyGokypoidybyr i mi di nyfsp-prapylC178 (a,
A85 (a, bacydind)d)- 4-2-83-hittopyeigyly i mi di nyl ) |-Bi+&akyP (a, b,
A86 608, E)and4h)( P-2-3afRpytityn di nyT) -T [Cighyd, D, C,
RPN, & gD | VP PR URALY ) b Z—&enc;\, AR
88 (a, b, e, and\d)” | 2&3” RISV g L\,R' -oyglohexyl) 183
%9(3@@63‘1&@ Y2-(3>(ppy AL opyr azi nyl )*l‘efl'@itt)xlbutvl
A9BG&, bag, and @, | a2+B-ditropgrid@) chl or opyr dzisoyrdpoxy
AIBGr, BUE¥nd@)8 -1-83-nltvopgridgind d) -CF;3
AR @Sbgglagquyl aZ(T¥dopyalgl) PUT YT CI8Y bR, b, ¢, and
K93 (2B & a0 PP SRR figyy Yo Orexyt TEEpT (& by

h] A + At

A% (a, b, ¢, and’d) | -2-(3-hilropyridy)” "~ " -Br’

N

JILS

A95 (a, b, ¢, and d) | -2-(3-nitropyridyl) -I

A96 (a, b, ¢, and d) | -2-(3-nitropyridyl) -n-butyl
A97 (a, b, ¢, and d) | -2-(3-nitropyridyl) -n-propyl
A98 (a, b, c, and d) | -2-(3-nitropyridyl) -iso-propyl
A99 (a, b, ¢, and d) | -2-(3-cyanopyridyl) -tert-butyl
A100 (a, b, ¢, and d) | -2-(3-cyanopyridyl) -iso-butyl
A101 (a, b, ¢, and d) | -2-(3-cyanopyridyl) -sec-butyl
A102 (a, b, ¢, and d) | -2-(3-cyanopyridyl) -cyclohexyl
A103 (a, b, ¢, and d) | -2-(3-cyanopyridyl) -tert-butoxy
A104 (a, b, ¢, and d) | -2-(3-cyanopyridyl) -ISO-Propoxy
A105 (a, b, ¢, and d) | -2-(3-cyanopyridyl) -CF;

A106 (a, b, ¢, and d) | -2-(3-cyanopyridyl) -OCF;
A107 (a, b, ¢, and d) | -2-(3-cyanopyridyl) -Cl

A108 (a, b, ¢, and d) | -2-(3-cyanopyridyl) -Br

A109 (a, b, ¢, and d) | -2-(3-cyanopyridyl) -I

A110 (a, b, ¢, and d) | -2-(3-cyanopyridyl) -n-butyl
Al11 (a, b, ¢, and d) | -2-(3-cyanopyridyl) -n-propyl
Al112 (a, b, ¢, and d) | -2-(3-cyanopyridyl) -isopropyl
A113 (a, b, ¢, and d) | -2-(3-bromopyridyl) -tert-butyl
Al114 (a, b, ¢, and d) | -2-(3-bromopyridyl) -iso-butyl
A115 (a, b, ¢, and d) | -2-(3-bromopyridyl) -sec-butyl
A116 (a, b, ¢, and d) | -2-(3-bromopyridyl) -cyclohexyl

Al17 (a, b, ¢, and d) | -2-(3-bromopyridyl) ~tert-butoxy




C188 (a, b, c, and d) -2-(3-chloropyrazinyl) -

- propoxy C189 (a, b, c, and d) -2-(3-chloropyrazinyl)
weehB/06dB80 (a, b, c, and d) -2-(3-chloropyrazi RgIT)S2004/042732
-OCF3 C191 (a, b, c, and d)87-2-(3-chloropyrazinyl) -d
Cl92 (a b _c¢ and d) -2-(3- (‘hlnr_o.p_y.r_aﬂn\ll\ -Br C193
(a.Compeundnd ¢) -2-(3-chMoropyrazinyl]) -1 Cl9Rs{a, b,
A118(adbgg, and-d)3-2HB-dbrapopyaidyhyl ) - n- byt-jso-f@hlexy( a, b,
A119@IbJ0, and-d)3- Elﬂi-gf&i%ﬁy@ﬁwy') -n-priopy; C196 (a, b,
K2, and) 50 S IRALZAVIYT) T SO PRIl CIOT 1%

K219, B el ) 42 UL rOpamE R Dorr 2oyt L oo bt
AIo(ay B, ¢, jandd) | 32n3-Bomonyridyhet hyl pyr d7Bfiyl )

AR2%c(abby glan@aD () -2-43-biymaepyridl) d) -1

AP2A (3; BEE, ayld@)| aZi(3ptomopyidynphexyl C2QLn{batylb, c, and

AM25 @; bc, B PYXRBrdMdyridyBT T - Put oxy fafdenia, b, C,
K% @b & )% R TN [0 s Tl
A127 @y b, & and il -2r(3-igdonsnidi) . eesconpRithial 1 a 205
ALR8 (@, bee, andd)) §y2-(3iqdopd¥ly | pyrazi nyl|)-isodutdro6 (a,
A129(a, by anjl d)2-2-83-iebopytigyl) azi nyl ) - Brs&20@yla, b, c,
AIB) @) b; &ahd-dyet byl mydopatiayt) ) -1 C208 |(-8yclbhex§l and d)
)

ABL G, Bre, 2! 37, I(j]yé pyfagyt Y C2UY ([8grRputhxy aNC .d
A7, L ThaR] Z‘Z.(i%qdopyx‘id.ﬁiﬁ’ﬁil o] e-Blapdry
C

Az = I G ot

Alf33}(;‘: bﬂ%@i‘drﬁbrmz (%‘Wd@gm‘a’ylygr t - but y| ;) (a— b c
Al @ b, g and.@)|| w&(isdoayiidyl) ) -i so- butlyPGER13 (a. b.
A135(adbgq, and-d)3-242+avdopyridyl) nyl ) -sec-|b@lyl C214 (a,

K136 (a, BN adlll d)2-£-83-iddepyamyly azi nyl) - qygkohexyl C215
A7 @, bCe, andd) I 277 ddBp ik day OPYT azi nyl[)y- L ert- but OXy

A138 (a, b, ¢, and d) | -2-(3-iodopyridyl) -n-butyl
A139 (a, b, ¢, and d) | -2-(3-iodopyridyl) -n-propyl
A140 (a, b, ¢, and d) | -2-(3-iodopyridyl) -iso-propyl
A141 (a, b, ¢, and d) | -4-(5-chloropyrimidinyl) -tert-butyl
A142 (a, b, ¢, and d) | -4-(5-chloropyrimidinyl) -iso-butyl
A143 (a, b, ¢, and d) | -4-(5-chloropyrimidinyl) -sec-butyl
Al44 (a, b, ¢, and d) | -4-(5-chloropyrimidinyl) -cyclohexyl
A145 (a, b, ¢, and d) | -4-(5-chloropyrimidinyl) -tert-butoxy
A146 (a, b, ¢, and d) | -4-(5-chloropyrimidinyl) -ISO-Propoxy
A147 (a, b, ¢, and d) | -4-(5-chloropyrimidinyl) -CF;

A148 (a, b, ¢, and d) | -4-(5-chloropyrimidiny!) -OCF;
A149 (a, b, ¢, and d) | -4-(5-chloropyrimidinyl) -Cl

A150 (a, b, ¢, and d) | -4-(5-chloropyrimidinyl) -Br

A151 (a, b, ¢, and d) | -4-(5-chloropyrimidinyl) -1

A152 (a, b, ¢, and d) | -4-(5-chloropyrimidinyl) -n-butyl
A153 (a, b, ¢, and d) | -4-(5-chloropyrimidinyl) -n-propyl
A154 (a, b, ¢, and d) | -4-(5-chloropyrimidinyl) -iso-propyl
A155 (a, b, ¢, and d) | -4-(5-methylpyrimidinyl) ~tert-butyl
A156 (a, b, ¢, and d) | -4-(5-methylpyrimidinyl) ~iso-butyl
A157 (a, b, ¢, and d) | -4-(5-methylpyrimidinyl) -sec-butyl
A158 (a, b, ¢, and d) | -4-(5-methylpyrimidinyl) -cyclohexyl
A159 (a, b, ¢, and d) | -4-(5-methylpyrimidinyl) -tert-butoxy
A160 (a, b, ¢, and d) | -4-(5-methylpyrimidinyl) -iSO-pPropoxy
A161 (a, b, ¢, and d) | -4-(5-methylpyrimidinyl) -CF;

A162 (a, b, ¢, and d) | -4-(5-methylpyrimidinyl) -OCF;




C216 (a, b, c, and d) -2-(3-fluoropyrazinyl)
-/ s-propoxy C217 (a, b, c, and d)

woe20sBeé1300r opyrazinyl) -CF3 C218 (a, b, c, an#Cu)us2004/042732
-2-(3-fluoropyrazinyl) -OCR8 C219 (a, b, c, and d)
=2-(3-fluoropyrazi n\J/I ) -Cl__C220 {g b —c—and - d)
_2-Camppubd opyrlazinyl ) - BArC221 (a. b, c. and B
A263 G, bl comdpd)r| a4i(hyphdthylpyrGaREnylR, b, [c-Cland d)

AP64 G, bl &andny)| a3 (Bxhethylpy@didehyl 223 (jaBrb, ¢, and d)
Af6§f€h‘ b, &3mARYY'| 241 (5 ethyIPymh i) "444 (g, b, C, anama)
A166 G, by & andd) | 40 Mdhylpyimidiyly” | 40 o, O e
51@ (@ b. & and O |- AGmsthydpyimidinyl) oo mnmromdn ( a_ b
A16%d by, and- )4 -4 H{5-onathylpyritnidingd) ) - secitopppylC228 (a,
A16%(a, bnd amd d)3--445-chibcopyritididglyi nyl ) |-eyebatyexyl C229
A#70 @, bfe, anddl)d)- 4'(§-‘f(116rcﬁ)‘9hﬁﬁ&iﬁy])| dazi nyliso-it@lr t - but oxy

KA By ¢ B | T Fhoro AL BT 0PV [0S EOEL2

ALTY Gy hEmrﬁ J 4 yri | gyclghexyly g)

AXI3 (, byg, wd sy -4 5iflpropyrinyidiny0033 " ( o -f4xt-butoxyng d)

AB4 @, bhe,omdpd)r| i-¢rdS-iflwptopyrididiag34 (a, |bisoepropery d)

AB7S Gy; bhe, andl)r i-daZifhgtopyriBidieyl35 (a, |[bCR, and d)

ABrd.ch; B, W] ARERYOpyrinidid g (2, 0 oumand @

AFTA G, Byt TR CHE eyl C237 & b T, e
| AL78 Gy by ey and ) - %.(imprqpﬁaﬁndmyﬁ Lso- BByl 230 ( 4

AL79G, By aind )3 -4-45-Fuprapyrgndiasdi nyl ) |-dert-butyl 240

A180 (2, boe, anddl) ¢ ) 4-(3fidrapetigdipyl) i dazi ryn)butylso- but yl

AP3U(a( B, c,landal) | angs-@horopyfidhidigyihy| pyr i|dazireyyl)

AL (Db, ¢ andd)T A R5-Rordpyri#in) . Lriso-propyl

AT G, B TR 2T oy T T G2 by O

A184 (a) b, ¢, ahd d) | -22(3-Chloropyrazifyl) | -iso-butyl

A18S (a, b, ¢, and d) | -2-(3-chloropyrazinyl) -sec-butyl

A186 (a, b, ¢, and d) | -2-(3-chloropyrazinyl) -cyclohexyl

A187 (a, b, ¢, and d) | -2-(3-chloropyrazinyl) -tert-butoxy

A188 (a, b, ¢, and d) | -2-(3-chloropyrazinyl) -iSO-Propoxy

A189 (a, b, ¢, and d) | -2-(3-chloropyrazinyl) -CF;

A190 (a, b, ¢, and d) | -2-(3-chloropyrazinyl) -OCF;

A191 (a, b, ¢, and d) | -2-(3-chloropyrazinyl) -Cl

A192 (a, b, ¢, and d) | -2-(3-chloropyrazinyl) -Br

A193 (a, b, ¢, and d) | -2-(3-chloropyrazinyl) -1

A194 (a, b, ¢, and d) | -2-(3-chloropyrazinyl) -n-butyl

A195 (a, b, ¢, and d) | -2-(3-chloropyrazinyl) -n-propyl

A196 (a, b, ¢, and d) | -2-(3-chloropyrazinyl) -iso-propyl

A197 (a, b, ¢, and d) | -2-(3-methylpyrazinyl) -tert-butyl

A198 (a, b, ¢, and d) | -2-(3-methylpyrazinyl) -iso-butyl

A199 (a, b, ¢, and d) | -2-(3-methylpyrazinyl) -sec-butyl

A200 (a, b, ¢, and d) | -2-(3-methylpyrazinyl) -cyclohexyl

A201 (a, b, ¢, and d) | -2-(3-methylpyrazinyl) -tert-butoxy

A202 (a, b, ¢, and d) | -2-(3-methylpyrazinyl) -1SO-Propoxy

A203 (a, b, ¢, and d) | -2-(3-methylpyrazinyl) -CF;

A204 (a, b, ¢, and d) | -2-(3-methylpyrazinyl) -OCF3

A205 (a, b, ¢, and d) | -2-(3-methylpyrazinyl) -Cl

A206 (a, b, ¢, and d) | -2-(3-methylpyrazinyl) -Br

A207 (a, b, ¢, and d) | -2-(3-methylpyrazinyl) -1




C244 (a, b, c, and d) -3-(4-nethylpyridazinyl) -
r-propoxy C245 (a, b, c, and d)
wo2esheomd hyl pyri dazinyl) -CF3 C246 (a, b, c, aau/us)004/042732
- 3- (4-net hyl pyri dazinyl) -®%F3 C247 (a, b, c, and d)
-3-(4-pethylpyridazinyl) - C248 (a_ b ¢ and d)
- 3-Compenrd/| pyli dazinyl ) ABr 249 (a, |b, c. anBsd)
ARS((4; bR, Bt @y | -2z naestiylpyrizigAp0 (a, b,-ndutydnd d)
AZ0Y @, BES BnbRy | LI bt plpyriizinyld y! Conpd UpGhrdpy 1 C251
42308, b, ¢, aiid d) 11 1 F eI Y T T UAZT Vb BT OPY!
A3{T{anh.g apdsh | (20 it‘.lﬁor@py@my SRAAN K2R 0T
A212(@, biciend ) r&&ﬂmmpyratz@efl) butyl ¢2&e-huiyl b ¢
A2IB @) by Gapd-d) | D Bfiyoiopgmizimyl)) -i so- tuSqd—bIEQJSS (a, b,
£2148@0b D, and-d)4-1 3 86RYNERIDNY| ) - secepilbhdxy256 (a,
215580 %, Ghd @y ], f(é JARFPAZIyRZ! YT ) JCyd-Blaexy! Coof
MILa(a b, ¢, gnd @) [ 23 Huorapy g By T T UAZTT ALSOmIOPaRy but oxy
A3V (@) by apd @ b2 Hugropytazisl) gy o | -y
ALY (&, b yandpl) [ 243 FluptopyragingC260 (a.| -PCH. and d)
A1 G; b] ¢ and@ly| i-2Efnytopyr@y C261 (4,-Gb, c, and d)
A220. 6 ,b'ég%amj“@l@@ﬂ%@yra@lny@& (a, |bBrc, and d)
A%% 'éj%nﬁ‘t,'m&ﬂiﬂ%dpyra?{ngg“ & B ¢ and 9
AZ22 (3, by ¢, apal)] ok yraginghy o1 cogd pbutyl
4323 @, bac, Pndab) o pnGdESTaRYaZiyR). propyl |CRERORPH b _ ¢
A22H @) b; G-apd-d)|| udi(iforaparazigl)) - zs- proW’I-PrOIZY:W (a. b,
£225bgo, and-d)4 - 8H-chidpyeidadag) yl ) -t e-tdﬁ—bmltyyl C268
A% & bCe, aﬁﬁ%)d)-3-(@:qgﬂ%-r hdhAh{) adl azc -y_do)bmylso bntyl
,\(a,\ ¢, andD) | 2354 -Shlorobyridaziiyly” © i ZRY )
AR (a, by andid)] Q%Y%;qlomyrﬁammhm,. csydohexyly o
A220 @ b, 6 and i) -31(brchlosenvaidatioy) _t er 1|-FATF-BUPXY

(&)

A230 (a, b, c, and d) | -3-(4- Chloropyrldazmyl) -ISO-Propoxy
A231 (a, b, ¢, and d) | -3-(4-chloropyridazinyl) -CF3

A232 (a, b, ¢, and d) | -3-(4-chloropyridazinyl) -OCF;
A233 (a, b, ¢, and d) | -3-(4-chloropyridazinyl) -Cl

A234 (a, b, ¢, and d) | -3-(4-chloropyridazinyl) -Br

A235 (a, b, ¢, and d) | -3-(4-chloropyridazinyl) -1

A236 (a, b, ¢, and d) | -3-(4-chloropyridazinyl) -n-butyl
A237 (a, b, ¢, and d) | -3-(4-chloropyridazinyl) -n-propyl
A238 (a, b, ¢, and d) | -3-(4-chloropyridazinyl) -iso-propyl
A239 (a, b, ¢, and d) | -3-(4-methylpyridazinyl) -tert-butyl
A240 (a, b, ¢, and d) | -3-(4-methylpyridazinyl) -iso-butyl
A241 (a, b, ¢, and d) | -3-(4-methylpyridazinyl) -sec-butyl
A242 (a, b, ¢, and d) | -3-(4-methylpyridazinyl) -cyclohexyl
A243 (a, b, ¢, and d) | -3-(4-methylpyridazinyl) -tert-butoxy
A244 (a, b, ¢, and d) | -3-(4-methylpyridazinyl) -iSO-pPropoxy
A245 (a, b, ¢, and d) | -3-(4-methylpyridazinyl) -CF3

A246 (a, b, ¢, and d) | -3-(4-methylpyridazinyl) -OCF3
A247 (a, b, ¢, and d) | -3-(4-methylpyridazinyl) -Cl

A248 (a, b, ¢, and d) | -3-(4-methylpyridazinyl) -Br

A249 (a, b, ¢, and d) | -3-(4-methylpyridazinyl) -1

A250 (a, b, ¢, and d) | -3-(4-methylpyridazinyl) -n-butyl
A251 (a, b, ¢, and d) | -3-(4-methylpyridazinyl) -n-propyl

A252 (a, b, ¢, and d) | -3-(4-methylpyridazinyl) -iso-propyl
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A275 (a, b, ¢, and d) | -3-(4-chlorothiadiazolyl) -Cl

A276 (a, b, ¢, and d) | -5-(4-chlorothiadiazolyl) -Br

A277 (a, b, ¢, and d) | -5-(4-chlorothiadiazolyl) -1

A278 (a, b, ¢, and d) | -5-(4-chlorothiadiazolyl) -n-butyl
A279 (a, b, ¢, and d) | -5-(4-chlorothiadiazolyl) -n-propyl
A280 (a, b, ¢, and d) | -5-(4-chlorothiadiazolyl) -iso-propyl
A281 (a, b, ¢, and d) | -5-(4-methylthiadiazolyl) -tert-butyl
A282 (a, b, ¢, and d) | -5-(4-methylthiadiazolyl) -iso-butyl
A283 (a, b, ¢, and d) | -5-(4-methylthiadiazolyl) -sec-butyl
A284 (a, b, ¢, and d) | -5-(4-methylthiadiazolyl) -cyclohexyl
A285 (a, b, ¢, and d) | -5-(4-methylthiadiazolyl) -tert-butoxy
A286 (a, b, ¢, and d) | -5-(4-methylthiadiazolyl) -ISO-propoxy
A287 (a, b, ¢, and d) | -5-(4-methylthiadiazolyl) -CF3

A288 (a, b, ¢, and d) | -5-(4-methylthiadiazolyl) -OCF;
A289 (a, b, ¢, and d) | -5-(4-methylthiadiazolyl) -Cl

A290 (a, b, ¢, and d) | -5-(4-methylthiadiazolyl) -Br

A291 (a, b, ¢, and d) | -5-(4-methylthiadiazolyl) -1

A292 (a, b, ¢, and d) | -5-(4-methylthiadiazolyl) -n-butyl
A293 (a, b, ¢, and d) | -5-(4-methylthiadiazolyl) -n-propyl
A294 (a, b, ¢, and d) | -5-(4-methylthiadiazolyl) -iso-propyl
A295 (a, b, ¢, and d) | -5-(4-fluorothiadiazolyl) -tert-butyl
A296 (a, b, ¢, and d) | -5-(4-fluorothiadiazolyl) -iso-butyl

A297 (a, b, ¢, and d) | -5-(4-fluorothiadiazolyl) -sec-butyl
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DIl (a, b, ¢, and d) -2-(3-chloropyridyl) -1 D12 (a,
b, ¢, and d) -2-(3-chloropyridyl) -n-butyl D13 (a, b,
wo20@nd61d) - 2- (3-chl oropyridyl) -n-propyl D14 ear/us200a/042732
and d) -2-(3-chloropyridyl)9-zs-propyl D15 (a, b, c,
and d) -2-(3-fluoropyridyl) -tert-butyl D16 (a, b, c,
and d) -2-(3-fluoropyridyl )rapies®- butyl D17 (a, b, c,
and d) -2-(3-fluoropyridyl) -sec-butyl DS (a, b, c,
~and d) -2-(3-fluoropyridyl) qyclohexyl D19 (a, b, c,
and d) -2-(3-fluoropyridyl) -ltert-butoxy D20 (a, b, c,
and d) -2-(3-fluororyridyl) o- propoxy D21 (a, b, c,
and d) -2-(3-fluoropyridyl) 3 D22 (a, b, c, and d)
-2-(3-fluororyridyl) -OCF3 c, and d)
-2-(3-fluororyridyl) -CIN and d)
-2-(3-fluoropyridyl) -Br &g (8, b, c, and d)
-2-(3-fluororyridyl) -1 D26 c, and d)
-2-(3-fluoropyridyl) -n-bu XN (a, b, c, and d)
-2-(3-fluororyridyl) -n-prop pound Arl D28 (a, b,
c, and d) -2-(3-fluoropyridyl so-propyl D29 (a, b,
c, and d) -2-(3-nethylpyridyl) -tert butyl D30 (a, b,
c, and d) -2-(3-nethylpyridyl) Rss so- bvLtyl D31 (a, b,
c, and d) -2-(3-nethylpyridyl) -sec-butyl D32 (a, b,
c, and d) -2- (3-nethylpyri W) -cyclohexyl D33 (a, b,
c and d) -2- (3-nethylpyridyl) -tert-bvLtoxy D34 (a,
-2z I I so- pvopoxy D35 (a,
afdp hg’,m%%g“%?ly-a%‘-’é@wn%% y|“8éy‘§‘?f3 %re CF3 D36 (a. b, c,(
and d -2-(3-nethylpyridyl) -OCF3 D37 (a, b, c, and d)
S by V) 9 B2 B €] and @) g
Bl (a,b,c,andd) ° [ -2-(3-chloropyridyl) ~tert-butyl
B2 (a, b, ¢, and d) -2-(3-chloropyridyl) -iso-butyl
B3 (a, b, ¢, and d) -2-(3-chloropyridyl) -sec-butyl
B4 (a, b, ¢, and d) -2-(3-chloropyridyl) -cyclohexyl
B5 (a, b, ¢, and d) -2-(3-chloropyridyl) -tert-butoxy
B6 (a, b, ¢, and d) -2-(3-chloropyridyl) -ISO-Propoxy
B7 (a, b, ¢, and d) -2-(3-chloropyridyl) -CF3
B8 (a, b, ¢, and d) -2-(3~-chloropyridyl) -OCF3
B9 (a, b, ¢, and d) -2-(3-chloropyridyl) -Cl1
B10 (a, b, ¢, and d) ~2-(3-chloropyridyl) -Br
B11 (a, b, ¢, and d) -2-(3-chloropyridyl) -1
B12 (a, b, ¢, and d) -2-(3-chloropyridyl) -n-butyl
B13 (a, b, ¢, and d) -2-(3-chloropyridyl) -n-propyl
B14 (a, b, ¢, and d) -2-(3-chloropyridyl) -iso-propyl
B15 (a, b, ¢, and d) -2-(3-fluoropyridyl) -tert-butyl
B16 (a, b, ¢, and d) -2-(3-fluoropyridyl) -iso-butyl
B17 (a, b, ¢, and d) ~2~(3-fluoropyridyl) -sec-butyl
B18 (a, b, ¢, and d) -2-(3-fluoropyridyl) -cyclohexyl
B19 (a, b, ¢, and d) -2-(3-fluoropyridyl) -tert-butoxy
B20 (a, b, ¢, and d) -2-(3-fluoropyridyl) -ISO-Propoxy
B21 (a, b, ¢, and d) ~-2~-(3-fluoropyridyl) -CF;
B22 (a, b, ¢, and d) -2-(3-fluoropyridyl) -OCF;
B23 (a, b, ¢, and d) -2-(3-fluoropyridyl) -Cl
B24 (a, b, ¢, and d) -2-(3-fluoropyridyl) -Br
B25 (a, b, ¢, and d) -2-(3-fluoropyridyl) -1
B26 (a, b, ¢, and d) -2-(3-fluoropyridyl) -n-butyl
B27 (a, b, ¢, and d) -2-(3-fluoropyridyl) -n-propyl
B28 (a, b, ¢, and d) -2-(3-fluoropyridyl) -iso-propyl




D39 (a, b, ¢, and d) -2-(3-nethylpyridyl) -1 D40 (a,
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-2-(3-net hyI pyri dyl )93-/50- pr opyl

\/rl rl\/l \ _fgrf_hllf\/l

D43 (a, b,
F]AA(::: b,

C,
r‘1

and A 2 /Q f‘l:
CATTU u/

and djomﬁm(lﬁl CF

pyrl dyI ) Aiyso- butyl

D45 (a R8a

B2 (L b, ¢,amld3n)

utyl

YAy T s T

[BPBdty ©

B‘SU’(a ) C,f?l h\‘d)m—

IIC)\yI

R s o

B R

(‘Mb, Crf‘nhdl)m:

‘yz’ 3{1@ C C, 1.1t UULU

hyl-nymy]a oo

Seeiityl E’ F’

m(ad scsianﬂ'-d)CF 3-

vriZmethylpgrdyDso (

-cyslohexyland d)

B33 (% b, credsdr i dy|

-2-Gomethpyridal) b,

 ctesrttitaRy

B34 (a3b0F; andpl)r i dy|

c

-2-@-mEh3IpyadyD,

B33 belyland-djr  DS3

(28(3-Reth§lpyaag) d)

&gd-pd)pox? (3-CF

- (Spmet?lyl;@ﬁgylg) 21

(GcFf 3- pyrl dyt)

ﬁs@g " bJ¥ahd-d) Do4
B ?la L)k 4

ly fagn (S CF

-@pylluyl)

0]
B3R BPY an b oo

idyD) 5,

Pyt+&y
o E_2. r\/rlm\/l\

B350 b, apd e o

R(a’

aridyD . 2. ¢k

R= I(‘J—H: 2- Dvrl dvl\

B40,3, by g-ind o (4,

a—@@ramm&n 2-(3

aHbutal pyri dyl )

B4le@ but,ndho (a,

12-Cemethybpydilyb 2- (3

GHprapyt yri dyl )

B4y/@l bhepapd )61 ( al,

-2(3-methglpdridyl) - 2- (B

=isdlpropypyr i dyl)

B42(37bhjlagd)d)D62 (B.2-B-CBy-paRFId) - 2- [ efdtutyd- PYTT AYT)

BASQ; BYORAWE) O3 (A.2-B-CE, SR — 2 (-l thudy PYTTUY! )
453, ,c,@hﬂ d)” e 3ChapitidsD = Pl TR o
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347 @, b, c,and’d) ~ 7| 3-(3-CFspyridyl) © | -tert-butoxy

B48 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -ISO-Propoxy

B49 (a, b, ¢, and d) -2-(3-CF5-pyridyl) -CF;

B50 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -OCF;

B51 (a, b, ¢, and d) -2-(3-CFs-pyridyl) -Cl

B52 (a, b, ¢, and d) -2-(3-CFz-pyridyl) -Br

B53 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -1

B54 (a, b, ¢, and d) -2-(3-CFs-pyridyl) -n-butyl

B55 (a, b, ¢, and d) -2-(3-CFs-pyridyl) -n-propyl

B56 (a, b, ¢, and d) -2-(3-CFs-pyridyl) -iso-propyl

B57 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -tert-butyl

B58 (a, b, ¢, and d) -2-(3-CHF;-pyridyl) -iso-butyl

B59 (a, b, ¢, and d) -2-(3-CHF;-pyridyl) -sec-butyl

B60 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -cyclohexyl

Bé61 (a, b, ¢, and d) -2-(3-CHF;-pyridyl) -tert-butoxy

B62 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) ~-ISO-propoxy

B63 (a, b, c, and d) -2-(3-CHF;-pyridyl) -CF;

B64 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -OCF;

B65 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -Cl

B66 (a, b, ¢, and d) -2-(3-CHF;-pyridyl) -Br

B67 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -1

B68 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -n-butyl

B69 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -n-propyl

B70 (a, b, c, and d) -2-(3-CHF;-pyridyl) -iso-propyl

B71 (a, b, ¢, and d) -2-(3-hydroxypyridyl) -tert-butyl

B72 (a, b, ¢, and d) -2-(3-hydroxypyridyl) -iso-butyl

B73 (a, b, c, and d) -2-(3-hydroxypyridyl) -sec-butyl

B74 (a, b, ¢, and d) -2-(3-hydroxypyridyl) -cyclohexyl

B75 (a, b, ¢, and d) -2-(3-hydroxypyridyl) -tert-butoxy
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132 @ byemdDi dy) ) -2-310dppiidyDDy 13 (5 -1Sg-propoxyng )
Bk33( &, br oawdydi dy| | -2-€3eiodopyrdal) D114 (aCFb. c¢. and d)
B34 Gy by grandyd)i dy| ) -2-(3siwdbpyridylD115 (@-OBFsc, and d)
BE35 Gy, by @randyd)i dy!l -}eaemdb]oljm/dylplm (a-Cb, c, and d)
B34 @, Bl o) dy! ) ->-cydeparayy D117 (aprb, ¢, and d)
B3 &, B! 1) 9Y! ) 2 Rlddopyidyty Di-o(lp, b, C, anhd dj
BE3S G, BT SRV OV ARt ey DL 9Ty Ry © bl
_EJM@QL Z?T'n APy, 1y o [ APROPYT, L0 gy
BHAQ 6, By &byl ) 2-(3-0depyridsd) b | iAmropyl ~
Bp41 &, by eranddi dv| ) -4-E-chloropyrimidinyl) ~tert-butyl
B142 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -iso-butyl
B143 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -sec-butyl
B144 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -cyclohexyl
B145 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -tert-butoxy
B146 (a, b, c, and d) -4-(5-chloropyrimidinyl) | -iso-propoxy
B147 (a, b, c, and d) -4-(5-chloropyrimidinyl) | -CF3
B148 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -OCF;
B149 (a, b, c, and d) -4-(5-chloropyrimidinyl) | -Cl
B150 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -Br
B151 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -1
B152 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -n-butyl
B153 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -n-propyl
B154 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -iso-propyl
B155 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -tert-butyl
B156 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -iso-butyl
B157 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -sec-butyl
B158 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -cyclohexyl
B159 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -tert-butoxy
B160 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -iso-propoxy
B161 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -CF3
B162 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) [ -OCFs
B163 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -Cl
B164 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -Br
B165 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -I
B166 (a, b, c, and d) -4-(5-methylpyrimidinyl) | -n-butyl
B167 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -n-propyl
B168 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -iso-propyl
B169 (a, b, ¢, and d) -4-(5-fluoropyrimidinyl) | -tert-butyl




D123 (a, b, ¢, and d) -2-(3-bronopyridyl) -1 D124 (a,
b, ¢, and d) -2-(3-bronopyridyl) -n-butyl D125 (a, b,
WO 20@nd61d) - 2- (3- bronopyridyl) -n-propyl D126 ear/us200a/042732
and d) -2-(3-bronopyridyl) %6wo- propyl D127 (a, b, c,
bh. ¢
and dIomﬁm@ﬁﬁl odopyri dyl) -Alao butyl D129 (a, Rsa

BT Q1 b; & it ) O OPY I iloro S AN DL O, c
_ﬁiL'TlC#b'é'a)ﬂ‘ld)UUUp B doropymda). eyl U’b ©r

21%

Lo ndaoan

| B172 (3 b, & ahg d)ZZiE,A Goropyrimidinyl) | 1 avelohexyl ' .~
BEB @ b, ©.and d)o 4o plr4-AyiIgoropyrimdinyd) | 4 -tefy-butoxyand d)
B4 @, boeiandrd)dy| ) [ -aFfuaepginiding) ¢ -isepiopdxy
BP7S @ bociapdrd)dy| ) | -45-II@6pyramidinyly, | a@H; d)

B27d (3 boelamyrd)dy! ) | -4B(5-Mlctépyrdmidinylf, |a0dF)

BEA@; b MA d)YT ) | A- (B obfimBlingd) #0601 0)
BE78 (3, b,? QR dyaY T T A P yiigdigy) Pepfe and d)

rt Par=cwrh A

BL7%@, by 09,9 1 3 | AGLpompyrpdi'ty [ 7L "5 “5p4 )
C,

L=~ =

B @ bh‘h@ﬁﬁrﬂ )rl m |4h(§1 uor BYrimlzdﬂﬁlX} i)TQl’bqu'n b,
B @ b, ¢.and-dh| o pye5-Heerppyimidingdy- hus-propyia3 (a. b,
B182:adbdd, and-d)5- ch| e Gpimornpytimidinyl) se¢eisbprayl D144 ( a,
B18%(a, Bne] aalll d)4- ( 5| hi3echppbimsdiyhy| ) | ~@ycbajiexyl D45
BE84 (&, bCe, apdd)d) - P-AB-ahbeppR¥iny di NYisd-butsgr t - but oxy
Mﬁ‘sb( al B; ¢,Bmd@) 2Nd| B3 Aubrop sk DPYT | TiAg1)
Y@atbh, & and dy | -3 théfmpgﬂ?qu -gyclohexyl .

3 \
BiB Y@ By o), | o Shlorgpyraziny o‘ 7. ~iel-bijfoxy, a8
B188 @, bt ;{f)r o b2 -shlorepyragingl) 5 [ WsoPropoxy d)
B189 @, bnt:@ndr i i [i2n(3-ghlompyrazinyl) | -CF;
B190 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -OCF;3
B191 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -Cl
B192 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -Br
B193 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -1
B194 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -n-butyl
B195 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -n-propyl
B196 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -iso-propyl
B197 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -tert-butyl
B198 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -iso-butyl
B199 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -sec-butyl
B200 (a, b, c, and d) -2-(3-methylpyrazinyl) -cyclohexyl
B201 (a, b, c, and d) -2-(3-methylpyrazinyl) -tert-butoxy
B202 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -iSO-propoxy
B203 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -CF;
B204 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -OCF; \
B205 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -Cl
B206 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -Br
B207 (a, b, c, and d) -2-(3-methylpyrazinyl) -1
B208 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -n-butyl
B209 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -n-propyl
B210 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -iso-propyl
B211 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -tert-butyl
B212 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -iso-butyl
B213 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -sec-butyl
B214 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -cyclohexyl
B215 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -tert-butoxy

B216 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -iSO-propoxy




D151 (a, b, ¢, and d) -4-(5-chloropyrimdinyl) -1 D152
(a, b, ¢, and d) -4-(5-chloropyrimdinyl) -n-butyl
woReB/opei30b, c, and d) -4-(5-chloropyrim di nyl PCT/US2004/042732

-n-propyl D154 (a, b, c, amd d

-4- (p'-'x EI)*/H or nn\/rl(m inyl) - s- nZ opyl D ~— b ¢ and

d) tC((lﬁpmatd]yl pyrim di nyI )Arlt Tt - buty D156 (aRgb, c,

(b a1 DI g0 DR DIST (o b

KZI l?.qmq am d)4 (5 Tz.ét?’ﬁﬂ J{prr?mﬁylﬁ.\ H i Qe $ ZhQV\¢ DiSé

1;2.-11,9 Cﬂg B‘rc,’ and 4) 4y ) 2('6 rﬁmfalmyl% di 1\/¢K’ -tert {hllf oxy.

B0 a¢ b, ¢, gndd) and @r(-Auqrepyraziayl) pyr | MBI nyl )

B221dapbopend dp161 [ &-(efluarppyaazing) -1

B222((a; bpd, apdphr i m din@-fluorbpyrdzidiis2 (am-butyt, and d)

B223((a; bR, Ayl eyr 1 m dixngl ﬂluor%az?mﬁi63 aa-pfopyk, and d)

B224(3; B, aRaRT | M L1 flusrbpyrazifidh) § & | Disopropdfc €)

BI25@, e, ) . |3 t-chlorppyridadthl™ | srepehutd (L )

BA363, ey AR, 5 i dnlogopvibgny 1 o (o

1}2}:7 Cﬂg Kxcs aﬂﬂdl)d) - Y- 3('@1 th@mpyrr, AZI) 1\Ae¢:BuF§ﬁnr opyl

B228da¢b, ¢, Bndd) and| B (4-chlgmepyridazinypy r i reselabgkyl

B229 (py by land1B9 ( a| -3p(4-chlorapyridhrinyl) | -fert-butoxy

B2B0((a; b) cjandEyr i m di3aph éhlmbpy’lﬁddziﬁyj{)l D1{8-ptapoxp, cC,

B2B1 @) b, Gahd-d)| UOT PRy(A Mighopylidazidy®p- PUEY] DI71 (a, b,

152326@, b0, andd) 5~ T T DL OPHI6Rb! Y1y SECOBHTY! DIT2 (7,

B"W alld ) CO[ 23 @Uéh r%aﬂg’ld , ~! ?[j‘ffyL oore

aﬂg, Ggndd) ,3\ AT AR 'ﬁBlﬁq A et

B33 @ Brfoaddh 75 (b-3-¢- ciﬂoroamﬁmnﬁ) -

B236(@, bj ¢s@pd )1 | i Hidnéfohloropwridarmel) a -lbbufd.l and d)

B287((8, bJasandm)r i ni df&a@l—c)hlo@p:ﬁfﬂdm?) (a:n-propyl and d)

B2B8((a; b)¢jandplyr i m di3a@hohlerchyidlazthyla, | biso-propyhd d)

B239((a; b, dJanam@yr | M 0130yl hethPlpyridazinyl) | -ters-butyl

B240 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -iso-butyl

B241 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -sec-butyl

B242 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -cyclohexyl

B243 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -fert-butoxy

B244 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -iso-propoxy

B245 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -CF3

B246 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -OCF;

B247 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -Cl

B248 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -Br

B249 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -I

B250 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -n-butyl

B251 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -n-propyl

B252 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -iso-propyl

B253 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -tert-butyl

B254 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -iso-butyl

B255 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -sec-butyl

B256 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -cyclohexyl

B257 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -tert-butoxy

B258 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -ISO-Propoxy

B259 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -CF;

B260 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -OCF;

B261 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -Cl

B262 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -Br

B263 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -1




D179 (a, b, c, and d) -4-(5-fluoropyrimdinyl) -1 D180

(a, b, ¢, and d) -4-(5-fluoropyrimdinyl) -n-butyl
woRes/pea30b, ¢, and d) ~4-(5-fluoropyrim di nyl PCT/US2004/042732

-n-propyl D182 (a, b, c, amd d)

4 /L'\ flllnrnn\/rlm ’/SOpropy! 183 /a h c,

vy
Y-

and d)omﬁm(lﬁl chI or ppyrazi n\An, -tert-butyl D184R§aa b,
B268@%b ), and d)3- CN| O @PM&% bYidakiny})S 01 Dbyl D185 (&

D1 Qe

65"9,5‘,”& ahlﬂfd)‘ \"'2‘3'@9 %)' ; Tptopyy - ' fjf’f
%@53; b6, gnd ) ) A UAtorapyridasiigh, alw\pfqpyl’

5207 @, bs g aind dy g8 | z0-(4xchlprothiadiazelyl) | -rerrbutyl

B26§ (3, bit, end s r azi hyd-¢4-chlerogviaienolylD1 89is¢-dutyh, ¢, and
B269 3@; b,3e, @nllab) opyr pA-@yEhloroER1i&xbd) (@ rsebsbucyl and d)
B2H(@; B¢, and@yr azi Nys-(4-cHiohiddiblfR, | beycloheryld d)
B271((@; BJ¢, ah@Ry" aZ1 NY5-04-cHibrotliftiadodyl) D] -ferr-Hicky)

BZ72 @, BL ,%GQW Az Y J1 o Srgtlﬁad?gio?yllo -iso-ptopdxy)
BEAG, B g 2 A oo gAY | Coree
B§7 (‘éa bir&ﬁpar(f)r azi %§-<4—(_:1'}«k_)liqt17l,ﬂ 1370;:3};1}36 ,-QCFB, r" nnd :1)
B275 @, bt 88 )1 azi hyd-§4-chlergthizdisgaplylin 07C a, and
8376 @, b3e,apdid)| pyr ah-(yehlorothdadiadelyly| | FBOS (a b C,
B2V (@) bQahd-det hy| Mydadiloypthiadiambgdbul yi D199 (a, b,
B2780adb ), and-d)3- e} Iylpatiaotiydidzol B C 1 Patbidyl D200 (a,
| B27%(a, BN aflll @2 (3} TREAIGRRHAZdiAR01Y]) - CYEHRISKYT D201
B280.(; bye, aid )77 - 3-Cr-cHiorgliadiasofyl) 7  Liso iyl PUTOXY

B e Bpd B, - el T AITD T lerbuky
staz((ﬂa ﬂa'vﬂrdj razi :5 gfmpgéyltﬁaalgzélxl) _ls?‘_buWIlld d)
B283 @, he BPA)r a7 hyi-{4-metbytthingigeolyh | psecbutydng d)
B284(®, het, apd sl r azi hyi-¢-methyltiziadiazelyl)b| -eyclahenyld)
B285(3; bpd, apdphr azi hyd-|-mBihylthiadiazolyl) | -fert-butoxy

B286 (a, b, c, and d) -5-(4-methylthiadiazolyl) | -iso-propoxy
B287 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -CF;

B288 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -OCF;
B289 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -Cl

B290 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -Br

B291 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -I

B292 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -n-butyl
B293 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -n-propyl
B294 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -iso-propyl
B295 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -tert-butyl
B296 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -iso-butyl
B297 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -sec-butyl
B298 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -cyclohexyl
B299 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -fert-butoxy
B300 (a, b, c, and d) -5-(4-fluorothiadiazolyl) | -iso-propoxy
B301 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -CF;

B302 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -OCF;
B303 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -Cl

B304 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -Br

B305 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -I

B306 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -n-butyl
B307 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -n-propyl
B308 (a, b, c, and d) -5-(4-fluorothiadiazolyl) | -iso-propyl

662

a” means Rj is -H.

“b” means R3 is -CHj; and the Nitro(cyano)vinylpiperazine Compound is racemic.




D207 (a, b, c and d) -2-(3-nethylpyrazinyl) -1 D208
(a, b, ¢, and d) -2-(3-nethyl pyrazinyl) -n-butyl D209
woOagsmee1sp and d) -2-(3-nethyl pyrazinyl) -n-prepylusbbiggz732
(a, b, c, and d -2-(83- nethylpyra2|nyl) -i so- pi opyl
D211 ( and d) -fl uor opyrazi
“Ctrgeans tlm%%}ha C%{F’Ofl atngatomgh E<a 1s %tac}ged) léh‘blﬂ’&)(R)
- 2- (SOIiflgGW’@pyram nyl) -iso- butﬁ/ D213 (a, b, c, and
“d)means (R3-if +Cidy aplthe zanhyh ptom wewhibyRylis Azehed ia in e ()
and dinfigdsati®nf | uor opyrazi nyl) -cycl ohexyl D215 (a, b,
c, and d) -2-(3-fluoropyrazinyl) -tert-butoxy D216 (a,
5 b, ¢, and d) -2-(3-fluoropyrazinyl) - 's-propoxy D217
(a, b, ¢, and d) -2-(3-fluoropyrazinyl) -CF3 D218 (a,
b, ¢, and d) -2-(3-fluoropyrazinyl) -OCF3 D219 (a, b,
c, and d) -2-(3-fluoropyrazinyl) -d D220 (a, b, c,
and d) -2-(3-f|uoropyrazinﬂghkxgr D221 (a, b, c, and
d) -2-(3-fluoropyrazinyl) D222 (a, b, c, and d)
-2-(3-fluoropyrazinyl) -n-R tyl D223 (a, b, c, and d)
-2-(3-fluoropyrazinyl) -n- ropyl D224 (a, b, c, and d)
-2-(3-fluoropyrazinyl) opyl D225 (a, b, c. and
d) -3-(4- chloropyrlda2|nii)iiiert-butyl D226 (a, b, c,
and d) -3-(4-chloropyrid -i so-butyl D227 (a, b,
c, and d) -3-(4-chloropyrigazinyl) -sec-butyl D228 (a,
b, ¢, and d) -3-(4-chPMNorgpyw dazinyl) -cyclohexyl D229
(a, b, ¢, and d) ~3-(4-gf dpyri dazinyl) -tert-butoxy
D230 (a, b, c, an®@@;~] =kl or opyri dazi nyl) -
s- propoxy D231 (a, b,

232 (a, b, c, and d)

-3-(4- chloropyrlda2|nyl)
-3-(4-chl oropyri dazi nyl)
-3-(4-chl oropyri dazi nyl)

-3-(4-chl oropyridazi nyl) -Br

V)

F3 D233 (a, b, c, and d)
-dRgR34 (a, b, c, and d)

and pharmaceutically acceptable salts thereof, where:

Compound Arq Rs,
C1(a, b, c,and d) -2-(3-chloropyridyl) -tert-butyl
C2(a,b,c,and d) -2-(3-chloropyridyl) -iso-butyl
C3(a,b, c,and d) -2-(3-chloropyridyl) -sec-butyl
C4 (a, b, ¢, and d) -2-(3-chloropyridyl) -cyclohexyl
C5(a,b,c,and d) -2-(3-chloropyridyl) -tert-butoxy
Cé6 (a, b, c, and d) -2-(3-chloropyridyl) -1SO-Propoxy
C7 (a, b, ¢, and d) -2-(3-chloropyridyl) -CF;
C8 (a, b, ¢, and d) -2-(3-chloropyridyl) -OCF3
C9(a,b,c,and d) -2-(3-chloropyridyl) -Cl
C10 (a, b, ¢, and d) -2-(3-chloropyridyl) -Br
C11 (a, b, c, and d) -2-(3-chloropyridyl) -1
C12 (a,b, c, and d) -2-(3-chloropyridyl) -n-butyl
C13 (a,b, c, and d) -2~(3-chloropyridyl) -n-propyl
C14 (a, b, c, and d) -2~(3~chloropyridyl) -iso-propyl
C15(a,b, c, and d) -2-(3-fluoropyridyl) ~tert-butyl
C16 (a,b, c, and d) -2-(3-fluoropyridyl) -iso-butyl
C17 (a, b, ¢, and d) -2-(3-fluoropyridyl) -sec-butyl
C18 (a, b, ¢, and d) -2-(3-fluoropyridyl) -cyclohexyl
C19 (a, b, ¢, and d) -2-(3-fluoropyridyl) -fert-butoxy
C20 (a,b, ¢, and d) -2-(3-fluoropyridyl) -iSO-propoxy




D235 (a, b, ¢, and
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wO0288/06e130b, c, and
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-3- (A chl nrnf\\/rJ_ria_
d) - Lempawndyy| pyr
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-3-(4-chl oropyri dazi nyl)
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@hH(aj’)a c&l(dﬁldmt hy

£y (3-flaaopytidyl) i so- |

u€ld D241 (a,
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A;n-propgl  and d)

CE (24 bf &,u@mdapyr i dg

zABlhethdpytly (a,

Wso-propgnd d)

C43 (@ b! &,4daDY " ! daZh0BLOF~Hridyl) ~tert-butyl
C44 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -iso-butyl
C45 (a, b, c, and d) -2-(3-CF3-pyridyl) -sec-butyl
C46 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -cyclohexyl
C47 (a,b,c,and d) - -2-(3-CF3-pyridyl) -tert-butoxy
C48 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -iSO-Propoxy
C49 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -CF;

C50 (a, b, ¢, and d) -2-(3-CF5-pyridyl) -OCF;

C51 (a, b, c,and d) -2-(3-CF3-pyridyl) -Cl

C52 (a, b, ¢, and d) -2-(3-CFs-pyridyl) -Br

C53 (a, b, c,and d) -2-(3-CF3-pyridyl) -1

C54 (a, b, ¢, and d) -2-(3-CFs-pyridyl) -n-butyl
C55 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -n-propyl
C56 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -iso-propyl
C57 (a, b, ¢, and d) -2-(3-CHF»-pyridyl) -tert-butyl
C58 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -iso-butyl
C59 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -sec-butyl
C60 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -cyclohexyl
Cé61 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -tert-butoxy
C62 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -iSO-propoxy
C63 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -CF3

C64 (a, b, c, and d) -2-(3-CHF,-pyridyl) -OCF;

C65 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -Cl

C66 (a, b, c, and d) -Br

-2-(3-CHF,-pyridyl)




D263 (a, b, c, and d) -3-(4-fluoropyridazinyl) -1 D264

(a, b, ¢, and d) -3-(4-fluoropyridazinyl) -n-butyl
w0265/06e130b, ¢, and d) -3-(4-fluoropyridazi nyl PCT/US2004/042732

-n-propyl D266 (a, b, c, anat d)

- i n\/[\ -/ g- pr nn\/I D267 (n b c,
and_dSompownd ch| or bt hi adi azdhyl) -ter{-butyl DR&S (a.
©67 (&, bancand) d)- 5- (4} en(3EHFpsdig}ol vl ) -Li so- butyl D269
Ce8 (A b, ¢, amhd) d) - p-A-B-CHIFpHOEilyIRdI az plylbhtyl sec- but yl
C8Yh, bidc, ahd &) _and| B(-OHFFp5AEAY Ot N R0hBERVT )

CFG, B 27T ( %—&:CHFz%SZﬂdﬁi. oy i pr,op,yl .
CTLta,b, »LLa‘ﬁd’d)L'L."“iL 23 5 la
@72 (@, bagpnd d) 5. (4] r%@nh)ﬁk%%lﬂy]él yl -lseﬂagtwbzm (2
G73 @, bapgnd)d). 5- ( 4] Gorystronyparidyd| vi | -seobByI D275 (a,
@74 @, baachndl) d)- 5~( 4t Sh(Beyarbrypgiidgld! yl ) -eyclohBRyl6 (a, b,
€75 @8, )andd) 4- chl orotiyactypgaiylh) - BieRbifodya, b, C.
CT8(a'b, ¢, 2nd)C N OT PN AERIpYidyn T | -ﬁqg?op09y Lo and
&7 ot (e D DS SR T L 2o
and.d) or g'HFlY/lD\ i Qq Fy opy!l \D?:EH ,
(ZZ? (ahb & angd{}) d\ - 52 G-l onpPYRIAN azbtG) -tert-butyl
C8%@, bac, and &, and| @y (3-lydtaxypstifiyl) t hi heBrzol yl )
C81s@; bué,\andd83 ( al, -2b(3-leydrénygytldyl) -I
C82 @bIgdl d)NT adi B20BYiMroS@sridiy YT DZBgulyR D, ©,
G8¥(al'b, ¢, g ) TET Y/ ‘2”¢3"’¥E’d%8’p&h&z12°y° HTGRopyI D285 e
34 (3, jé'%.n‘d’dD' e @B AOODYATY, ;Lo prapy "
bt 300 Bpg7 (o -2-@-mifzopyg )m -tert-butyl ’
C86. (@AIDn%taFﬁdl dhi adi [z2dByitropytiyDD288 ( h-iseybutyl and d)
C&-@4bywtandidhi adi [a2eBylifopy@dy® D289 [ aechutyt, and d)
C88 (adbygtandld)hi adi [a2aBikopyeldyD290 (&) -dyclobexy@nd d)
C8Y @b/ &bl DN adi[angB¥ikopyFldyl) -tert-butoxy
C90 (a, b, ¢, and d) -2-(3-nitropyridyl) -ISO-Propoxy
C91 (a, b, ¢, and d) -2-(3-nitropyridyl) -CF;
C92 (a, b, ¢, and d) -2-(3-nitropyridyl) -OCF;
C93 (a, b, ¢, and d) -2-(3-nitropyridyl) -Cl
C94 (a, b, ¢, and d) -2-(3-nitropyridyl) -Br
C95 (a, b, ¢, and d) -2-(3-nitropyridyl) -1
C96 (a, b, ¢, and d) -2-(3-nitropyridyl) -n-butyl
C97 (a, b, ¢, and d) ~-2-(3-nitropyridyl) -n-propyl
C98 (a, b, ¢, and d) -2-(3-nitropyridyl) -iso-propyl
C99 (a, b, ¢, and d) -2-(3-cyanopyridyl) -tert-butyl
C100 (a, b, ¢, and d) -2-(3-cyanopyridyl) -iso-butyl
C101 (a, b, ¢, and d) -2-(3-cyanopyridyl) -sec-butyl
C102 (a, b, ¢, and d) -2-(3-cyanopyridyl) -cyclohexyl
C103 (a, b, ¢, and d) -2-(3-cyanopyridyl) -tert-butoxy
C104 (a, b, ¢, and d) -2-(3-cyanopyridyl) -1SO-Propoxy
C105 (a, b, ¢, and d) -2-(3-cyanopyridyl) -CF;
C106 (a, b, ¢, and d) -2-(3-cyanopyridyl) -OCF;
C107 (a, b, ¢, and d) -2-(3-cyanopyridyl) -Cl
C108 (a, b, ¢, and d) -2-(3-cyanopyridyl) -Br
C109 (a, b, ¢, and d) -2-(3-cyanopyridyl) -1
C110 (a, b, ¢, and d) -2-(3-cyanopyridyl) -n-butyl
C111 (a, b, ¢, and d) -2-(3-cyanopyridyl) -n-propyl
C112 (a, b, ¢, and d) -2~(3-cyanopyridyl) -isopropyl




D291 (a, b, c, and d) -5-(4-nethylthiadiazolyl) -I
D292 (a, b, ¢, and d) -5-(4-nethylthiadiazolyl)
woeneBwsylso D293 (a, b, c, and d) PCT/US2004/042732
-5-(4-net hyl t hi adi azol yl') 462 propyl D294 (a, b, c, and
d)—5—{(4-nethylthiadi-azolyl) —wopropyl D205 (3 b ¢,
and rﬁomnommﬂ uor bt hi adi azMi1yl) -tert-butyl DE% (a
611%:(a, hne amd d)5- ( 4} f2-(Robronteipami sy ol yI | -tersmiput y| D297
| Chl4 (@, bee, amddl)d) - b-2-@-bilonmpetithylpdi az ¢l-isbbutydec- but yl
O23(al B, c,andad) and @-(3‘-5roﬁﬂvp§lﬁ&'ﬁ§ ot hi adia2pky )
CRIE LB Hnd 399 TF2 B obmglllafll | celohexyl
GEIZ (s, bl S ) PR bty ™t O by, b e
GUB(a ey and s ['52-(promepyaddd) o) y1 | -Sepioness (4
611%(a, hne} and d)s- ( 4] 12-(Robromepyxidwy ol vI | -CBCF3 D303 (a,
6120:(a, bng) asyl d)5- ( 4} $2-(BebomvpzaddgX ol yI | -OCEConpound Ar 1
@821 @3B4c,and &), C, | AB-Brbmodyhidylf | uor otdi adi azol yI')
€B2 @Bpc,add &) © P (IrommphAdyl) Uor Ol gadrazolyly -1
('3’152’19(21,3 Caﬁllﬂ—cﬂ) amnd (QQ,-_B);I mzt)pﬁlajﬁ5 ot aui azotyt)
Ci‘?‘l @2 ??u‘wlﬂlrd i\::—h 253 Hprpmo bptyl | ¢, and
G125 @ bac.and Dot hi b opydd) pr opy -PEePYheans R3
€126 (a, by &'andubins R3-2-63-brok@pandyl) he | -iso-propyl
Cli27 @ byaaniivd)ny| p| fe@aivdogyridytipound | sterratasyti c. " c"
CEWG, Be,land-dHH3 ahd-(Hedesyrh at om { oy R3 1S
@ﬁ%hﬁdc and'd) (el s ﬁ)@@ﬁﬁﬂi}'{)at ion, " ns R3 S
T30 B, &, TR POT S PRSI p™ R T gl szgy. 1,° i
G band et Z’fgnlpdoémﬁyb " Conphr/AE-HONE 5 E
€132 bcc, agfldl)q) - b2 G-ionpmyrishr i dy| ) | -iseproneayy| E2
C133 (3, bog, anddl)d) - P-2(@-ioHomyrisyl)r i dyl ) | -CEo- but yl
C134 (a, b, ¢, and d) -2-(3-iodopyridyl) -OCF;
C135 (a, b, ¢, and d) -2-(3-iodopyridyl) -Cl
C136 (a, b, ¢, and d) -2-(3-iodopyridyl) -Br
C137 (a, b, ¢, and d) -2-(3-iodopyridyl) -I
C138 (a, b, ¢, and d) -2-(3-iodopyridyl) -n-butyl
C139 (a, b, ¢, and d) -2-(3-iodopyridyl) -n-propyl
C140 (a, b, ¢, and d) -2-(3-iodopyridyl) -iso-propyl
C141 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -fers-butyl
C142 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -iso-butyl
C143 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -sec-butyl
C144 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -cyclohexyl
C145 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -fert-butoxy
C146 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -iso-propoxy
C147 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -CF;
C148 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -OCF3
C149 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -Cl
C150 (a, b, c, and d) -4-(5-chloropyrimidinyl) | -Br
C151 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -1
C152 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -n-butyl
C153 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -n-propyl
C154 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -iso-propyl
C155 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -tert-butyl
C156 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -iso-butyl
C157 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -sec-butyl
C158 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -cyclohexyl




E3 (a, b, ¢ and d) -2-(3-chloropyridyl) -sec-butyl E4
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Ch63 e Briandiby - o] PGy oradayha] Lo ona o

C264 3. bt @iy | dy| 34 Crmethytrigidyd | Brh o and d)

€263 G, b} csamdrd)r i dy] Y4-(5-methylpyyimi@by)( 41 b, c, and d)

€266 G, bl elamdny)r i dy| J4-¢Feethtfyyimi@b§)( & -nbutyt, and d)

€767 &i, bl &lmary)’ ! AYT Ja-¢LaehglRrmlidiall (an-phopye, and d)-

Cf68 G, by ETARN V) La-(3-inliy W MipS A0 | (Rpoptopyt 2. )

C169 &g, by Gyandid) | dyl 1A-(rthorebyrinnidimyl) * [-tegrhyityh © "

C370 &, by iwdr i dy| 4-(eeropypripydinylh [ ciso-buty] )

C271 &, b} eoandgl)r i dy| ¥-¢Eflugpnyimidiny)) c | -seqebugyl

€27% Gy, bl eyandpd)r i dy| J4-¢Bfluddpyrimididyl) | -eyetbhexyl

€273 G, bl demard) 1 dy[ )4-¢3-fIE@Bp{idmidinyl¥. | aRs-Bhtoxy

Ct7d &, bl Uy dyT ' ay 34-(51ﬂ9<% Writhfdind ) pso-‘broﬁt‘ﬁ? a)

C174 B b) E ndF sa-(3; TorgpYnimidiid ), -CFy “"3 g

C376 & hetind ), | oy 14-(3- poropynimdiay)) 1 - 0p153 ¢ and d)

C371 & heernddy | dy| 34-(-flperopyrimstinyly  [hCl ¢ and d)

€278 G, bettapdpl)r i dy| J4-¢Buetopyynidinyl) | -Br

C179 (a, b, c, and d) -4-(5-fluoropyrimidinyl) | -I

C180 (a, b, ¢, and d) -4-(5-fluoropyrimidinyl) | -n-butyl

C181 (a, b, ¢, and d) -4-(5-fluoropyrimidinyl) | -n-propyl

C182 (a,b,c,and d) -4-(5-fluoropyrimidinyl) | -iso-propyl

C183 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -tert-butyl

C184 (a, b, c,and d) -2-(3-chloropyrazinyl) -iso-butyl

C185(a,b,c,and d) -2-(3-chloropyrazinyl) -sec-butyl

C186 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -cyclohexyl

C187 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -tert-butoxy

C188 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -ISO-Propoxy

C189 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -CF3;

C190 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -OCF;

C191 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -Cl

C192 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -Br

C193 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -I

C194 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -n-butyl

C195 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -n-propyl

C196 (a, b, ¢, and d) ~-2-(3-chloropyrazinyl) -iso-propyl

C197 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -tert-butyl

C198 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -iso-butyl

C199 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -sec-butyl

C200 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -cyclohexyl

C201 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -tert-butoxy

C202 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -ISO-Propoxy

C203 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -CFs

C204 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -OCF;
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C205 @, hee,tapdgbr i dy

| Y2-GBmeE3pytazing) c

-@hd d)

€204 Gy, bpe,andabr i dy

| Y2-GFmEdgpyeazityl) C,
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I
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Czl_ t(’é:] .35‘ rd)ri\/l )

Z @ﬂnﬁﬁﬁw vrazinyly 5

% -fb—progyf n ad

Hso-propyhd d)

d)

a)
7

7

2s@cilunropyrazing)) ( a,

Hertebutdnd d )

C211 @, brg.apdd)dy| )
€212 (8 brg-apdrd)dy| )

2eBeflwirepyhzifdly (a

-Bo-batyl

and d)

€211 &; bigandrd)dy! )

2t @fludtop@axinig8 (

A-seB-bufpl and d)

CZI4 &, bicand'd) VT )| C-MABNYziRg (2| -Qeldhexf™™ )
CZ1I5, (b%tc,r%nﬁ’ﬂ YD 2 udrgRrb Ayl C| 2H puidxy
C316 @, by ahl D) o) 3| 243 fhuosopyrazipyl) ¢ | riao-gopoxy
C17 @, byey angid) dy| )| 2e3-fwgopyrazipyD) ¢ hridFx)

C218 (@, brgapdd) dy| )| 2tGHbropyratinyly, aheO@F;
C219@; BrSapdrd) dyl )| 2nEbilorbpyradingly, b| -€L and d)
C220(@; bigand'd) YT )| 203pieRYpykaRkyl§ . P.BL, and d)
CHAG, bl O )| 2 G- ir@#ﬁ'?)ﬂlﬁ,a’ ‘i’ o amd dr
C22(3, B ¢andXD). iy,l -2 -3 liorepy Pinblegtone &
C2’23( @ by gandd) ri\/l \ -2: @r:ﬂuqlﬁ’&xfﬁzmyl) -n-propyl
C224 (a, b, ¢, and d) " -2-(3-fluoropyrazinyl) -iso-propyl
C225 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -tert-butyl
C226 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -iso-butyl
C227 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -sec-butyl
C228 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -cyclohexyl
C229 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -tert-butoxy
C230 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -iso-propoxy
C231 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -CF3

C232 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -OCF;

C233 (a, b, c,and d) -3-(4-chloropyridazinyl) | -Cl

C234 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -Br

C235 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -I

C236 (a, b, ¢, and d) -3-(4-chloropyridazinyl) -n-butyl

C237 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -n-propyl

C238 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -iso-propyl
C239 (a, b, c,and d) -3-(4-methylpyridazinyl) | -tert-butyl
C240 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -iso-butyl
C241 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -sec-butyl
C242 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -cyclohexyl
C243 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -tert-butoxy
C244 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -iso-propoxy
C245 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -CF;

C246 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -OCF;

C247 (a, b, c, and d) -3-(4-methylpyridazinyl) | -Cl

C248 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -Br

C249 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -1

C250 (a, b, c, and d) -3-(4-methylpyridazinyl) | -n-butyl




E60 (a, b, ¢, and d) -2-(3-CHF2-ryridyl) -cyclohexyl

E61 (a, b, c, and d) -2-(3-CHF2-pyridyl) -tert-bvAoxy
waaisfoas13b, c, and d) -2-(3-CHF2-pyridyl) - -pPOP@SY04/042732

E63 (a, b, ¢, and d) -2-(34@€HF2-ryridyl) -CF3 E64 (a,

b, c_and d) -2-(3-CHF2-pyridyl) -QCE3 E65 (a __h_ ¢

and_dGompoynd CHF?- pyridyl) Ad E66 (al b, c. aRed)

€251 G, BE2Y/d) dy| ) -3-Br-nie@iflifyaidabinyD), |angrayl

€252 G, Bt ama)y dyT | -3-(4-ERhyi@ridazingl) dngoPropyl

C2s3 ¢, B BaadWa) VT |5 0 BUbhy BB U byl 07

C254 &, % E 2 ) ¢ ”y B LHuoropYridezinly [ Sisopbutyt T

C353 &, B, anii’ch',:‘.’ RRERCs povopgidazinyty » | ~secbutyl, 504 g

C25 i dt3-(4-flaeropyidazingt (acydohesyl and d)

C257 Ga, llwy crandyad)y 1 i dY/ H3-(4-Seoropytiddzitig  (aterbbutoxy and d)

€258 G, by dyamdy@)y r i dy F3-(4-felopingdazing 5 | (Ao-plopsxy and d)

€259 &, by e vy ' | AY L3 (4-Fi8bop Pl DX 1) 7€ C% b, ¢, and

Q’-ﬁﬂéa bie aid &YPYTTHY, R (L LAY ;’OQP‘J‘;HZ’ N

€361 &, \,,ﬁ,r'ziifﬁ EAARE SR T T L S S

C362 &, by ri dyt3-(4-Brompyridazing)) ¢ -Bhd o)

C263 &, M,ramﬁwr i di/+3-(4-Bromgyridaginyh) ¢-Iand d)

€264 Gx, by dramdy)y r i dy F3-(4-fluai®pylidazidylc, an{lbutyl

€261 Gr, by 8 vy " | dY1)-(4-flubrebyiid&83/1 a,| -Rprépyland d)

CZ66 Gi, By € M@y’ | ayL3. (4—ﬂu@ﬂo@9ﬂﬁazﬁﬁ&)ﬁ&‘ -isBprGpy12Nd d)

C36% 6, D H ARy OVt £ BT 5 | (y-By G

365 o, by £,k Q) Ii\’,i -S-{4chigrathipdiazolyl) ;: -isobutl gy

C269 & s exandd) dy| | -5-Ceehlproindipgyl) o | -gec-hutyland d)

C27Q &, bi, cramsd) dy| ) -5-64rchlotethigdiazolyl) | -cyclohexyl

C271 (a, b, c, and d) -5-(4-chlorothiadiazolyl) | -fert-butoxy

C272 (a, b, ¢, and d) -5-(4-chlorothiadiazolyl) | -iso-propoxy

C273 (a, b, ¢, and d) -5-(4-chlorothiadiazolyl) | -CF3

C274 (a, b, ¢, and d) -5-(4-chlorothiadiazolyl) | -OCF;

C275 (a, b, ¢, and d) -5-(4-chlorothiadiazolyl) | -Cl

C276 (a, b, ¢, and d) -5-(4-chlorothiadiazolyl) | -Br

C277 (a, b, ¢, and d) -5-(4-chlorothiadiazolyl) | -1

C278 (a, b, ¢, and d) -5-(4-chlorothiadiazolyl) | -n-butyl

C279 (a, b, ¢, and d) -5-(4-chlorothiadiazolyl) | -n-propyl

C280 (a, b, ¢, and d) -5-(4-chlorothiadiazolyl) | -iso-propyl

C281 (a, b, c,and d) -5-(4-methylthiadiazolyl) | -fert-butyl

C282 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -iso-butyl

C283 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -sec-butyl

C284 (a, b, c, and d) -5-(4-methylthiadiazolyl) | -cyclohexyl

C285 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -tert-butoxy

C286 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -iso-propoxy

C287 (a, b, c, and d) -5-(4-methylthiadiazolyl) | -CF;

C288 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -OCF;

C289 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -Cl

C290 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -Br

C291 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -I

C292 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -n-butyl

C293 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -n-propyl

C294 (a, b, c, and d) -5-(4-methylthiadiazolyl) | -iso-propyl

C295 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -tert-butyl

C296 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -iso-butyl




E89 (a, b, ¢, and d) -2-(3-nitropyridyl) -te?t-butoxy
E90 (a, b, c, and d) -2-(3-nitropyridyl) -zs-propoxy
wa2dos(oas13b, c, and d) -2-(3-nitropyridyl) -CF3PEDSE@H/042732

b, c and d) -2-(3-nitropyritdyl) -OCF3 E93 (a, b, c,
/Q rnfrC yrl rl\l|\ f‘l I:Q/l (a h’ C, and rﬂ

_ 2. (duqmpom}d,rmvl - Br qu&ma b, c,land d) Rsa
C297 @, hi e.andyd)i dy| | -5-(4-Fe@ofheadiarolyd) anwcdyutyl

€298 (3 hi ¢,ramgdyd)i dy! ) -5-Gfludrgthiddazolyd) b -cyelohergl d)

€299 G5 Bl &, radmﬂ)?yl -5-0F-HEQBMiadidB1I R b;erzoout@;wi aj
€300 &; B! Lo %ﬂy(i: Sy: —S(iﬂﬁ&g%ﬁadﬁ'a"ﬁ}&fv Dis brcgs&gnA N
CH0L G, D%y’,gréggﬂ;,ﬁ]’,, S{EhiqittiablyD Ll ¢ oro
CH% (@, bycaphD; gy | -5-Welluoriiadiazely)) (L°OGF: ¢ ang dj
C303 @, byesnddi dyl ) ->-¢yBuesadiadiazeds (Cl b, c, and d)
€304 (3, b;/taranﬂyi)! dyl ) -5-tdeflvorbihicdtiazol104 | (B b, c, and d)
€D @; bygaapyd)i dy! ) -5-a@stipsromaxyazbb®p (a b, ¢, and d)
CHd@; yaaaad)’ I s G5t drdfdiaroly?, -n-BRg10),

C307 W@'&BM' Y V-5 (-t T i thfideBtyl)” | ipiopgl -

C@S‘(“' i A, 7 R -5 @ﬂ@rﬁféla?d&zo D | -isergrapyl

13 ” T
f%]ﬂs 5n-§ar|d|) EIIO (a, b, ¢, and d)
b0 Byi%iv yh Nltm(gmbvmlplpel(aalne&omouadds dyemic.
el Zne(ags By randyhe carbempatomytb WEIAOR { & atthched is antle ()
- 2- (@®ntigemdpyri dyl ) -isopropyl E113 (a, b, ¢, and d)
“d 2adas Rg isnaHArandythg carb@t itomb Whl&ilRé'rls(aﬁacﬁbd i€in lﬂ@ @Sf)
- 2- (dmbipemmpyr i dyl ) -iso-butyl E115 (a, b, c,
-2-(3-bromopyridyl) -sec-butyl E116 (a, b, c, and d)
-2-(3-bronopyridyl) -cycl ohexyl




E117 (a, b, c, and d) -2-(3-bronopyridyl) -tert-butoxy

E118 (a, b, ¢, and d) -2-(3-bronopyridyl) -zso-propoxy

wariB/opei30b, c, and d) -2-(3-bronopyridyl) -CFBCELR004/042732

(a, b, ¢, and d) -2-(3-bromwpyridyl) -OCF3 E121 (a, b,

c and d) -2-(3-bronopyridyl) -dC E122 (a, b, c, and d)

-2-(3-bronopyridyl) -Br E123 &4 c, and d)

-2-(3-bronmopyridyl) -1 E12 E’ c, and d)

-2-(3-bromopyridyl) -n-butyl E125 (a, b, ¢, and d)

- 2-(3-bronopyridyl) -n-propyl E1#6 (a, b, ¢, and d)

-2-(3- brormpyrl dyl) -/so-propylLNE127 (a, b, c, and d)
-2-(3-iodopyridyl) -tert-vayIEEQf (a, b, ¢, and d)
-2-(3-iodopyridyl) -iso-butyl (El %a, b, ¢, and d)
-2-(3-iodopyridyl) -sec-butyl EN30 {a, b, c, and d)
-2-(3-iodopyridyl) -cyclohep £131 (a, b, c, and d)
-2-(3-iodopyridyl) -tert-butgs 32 (a, b, ¢, and d)
-2-(3-iodopyridyl) - 83 (a, b, ¢, and d)
- 2-(3-i odopyri dyl) éF E134 ) c, and d)
-2-(3-iodopyridyl) -OCF3 E135 ( c, and d)
-2-(3-iodopyridyl) -d E136 (a, b] c, and d)
-2-(3-iodopyridyl) -Br E137 (a, brgc, and d)
-2-(3-iodopyridyl) -1 E138 (a, b, c, and d)
-2-(3-iodopyridyl) -n-butyl 39 (a, b, ¢, and d)
-2-(3- |odopyridyl) -n- propyf 140 (a, b, c, and d)

-2-(3-iodopyridyl) "s-propyl E141 (a, b, c, and d)

and pharnacay ps;apcpemtahlmgalt; therenfs wherey|  E142 (a, b, c,
and d) - 4 (5 chI oropyrimdinyl) -iso-butyl E143 (a, b,
at 5—ehtoropyp-a-y—see-butyl—E144 (g,

::, C“m#omﬁ EA (8-chl zgnn L gh ;1\/I M -cycl nh&yl E\145

DIﬂ(a, yGandy o) | 42¢@=chigropwisybi m di [nyery-butsé2t - but oxy

D2 (a, b, ¢, and d) -2-(3- ~chloropyridyl) -iso-butyl

D3 (a, b, ¢, and d) -2-(3-chloropyridyl) -sec-butyl

D4 (a, b, ¢, and d) -2-(3-chloropyridyl) -cyclohexyl

D5 (a, b, ¢, and d) -2-(3-chloropyridyl) -tert-butoxy

D6 (a, b, ¢, and d) -2-(3-chloropyridyl) -1SO-Propoxy

D7 (a, b, ¢, and d) -2-(3-chloropyridyl) -CF;

D8 (a, b, ¢, and d) -2-(3-chloropyridyl) -OCF;

D9 (a, b, ¢, and d) -2-(3-chloropyridyl) -Cl

D10 (a, b, ¢, and d) -2-(3-chloropyridyl) -Br

D11 (a, b, ¢, and d) -2-(3-chloropyridyl) -I

D12 (a, b, ¢, and d) -2-(3-chloropyridyl) -n-butyl

D13 (a, b, ¢, and d) -2-(3-chloropyridyl) -n-propyl

D14 (a, b, ¢, and d) -2-(3-chloropyridyl) -iso-propyl

D15 (a, b, ¢, and d) -2-(3-fluoropyridyl) -tert-butyl

D16 (a, b, ¢, and d) -2-(3-fluoropyridyl) -iso-butyl

D17 (a, b, ¢, and d) -2-(3-fluoropyridyl) -sec-butyl

D18 (a, b, ¢, and d) -2-(3-fluoropyridyl) -cyclohexyl

D19 (a, b, ¢, and d) -2-(3-fluoropyridyl) -tert-butoxy

D20 (a, b, ¢, and d) -2-(3-fluoropyridyl) ~ISO-Propoxy

D21 (a, b, ¢, and d) -2-(3-fluoropyridyl) -CF3

D22 (a, b, ¢, and d) -2-(3-fluoropyridyl) -OCF;3

D23 (a, b, ¢, and d) -2-(3-fluoropyridyl) -Cl

D24 (a, b, ¢, and d) -2-(3-fluoropyridyl) -Br

D25 (a, b, ¢, and d) ~2~(3-fluoropyridyl) -1

D26 (a, b, ¢, and d) -2-(3-fluoropyridyl) -n-butyl

D27 (a, b, ¢, and d) -2-(3-fluoropyridyl) -n-propyl




E146 (a, b, c, and d) -4-(5-chloropyrimdinyl)

-zs-propoxy E147 (a, b, c, and d)
woedesdectshor opyri m dinyl) -CF3 E148 (a, b, c, aaou/us)004/042732
-4-(5-chloropyrimdinyl) -@®83 E149 (a, b, c, and d)
-4-(5-chloropyrimdinyl) -d E150 (a, b_c¢, and d)
- 4- (LCanpanmsbyri nidi nyl ) -BriE151 (a, b, ¢, anBs«d)
D28 (B bcblamdapyr i m din@-fluorbpirid?) (a, byise-prapytl d)
Do (bRl @Dy | M [di0slhethytuiyl) E158-fa-bdyl C, and
0,1 b\ & A ) OPYT [ T ALHE ) YRaID Y | Fobuid b <.
BT A TR e T G A
P2 @b, & angd) 4y _ 1S RetlpyEeYD i i hysyelohelyl puty)
B33, bac, and . and| & G-meihyinyeidsi) | pyr i medingosy
D346, but,ydnded)58 ( al, -2(3-methytpyridyl) -iSO-propoxy
P35 (R byeldnd ®yri m ding-metheisiiapgxyl E168; (a, b, c,
B3¢ (@b, cAndda)TET NY| BYH-Ak@lyi¥kiiyht er't 1 boeexy E160 (a,
Baz.ta, b C hndd) (o ] eﬁr&iﬂg’g&dﬁb”yf,’ [=EF0" PTOPOXY
P38t byt aud ) ool 2 Coopelilnyridyh) Dy 3 ij; RAL =R
p3 candd)  and| FrG-me lm‘is@bilbl nyrin dinyl) -
46, bar, dnd & and] B G-melislnyedyD| pyr | mi-biyy ) - Br
P46, bac, ind &), and| &)-G-thetylpyeidgyl pyr i ra-giopyl ) -1 E166
PR (Db, 6, ard@@) d) - P-AB-ARibRIyeidy) M di Nyisd-prépyput vl
B4 (o, blc, dhd & 29| DLE-CFpyfd YT PYT | MALEHD
DY P oL ang 0 (o [ SACESpyHdYl) o prisgbpyl
D% (ayp, cyandedly | o) Gy Cszpxnw}%i tert e 70 (o
D46 (@, bapcand ) 4- (5| 13- (ZEErpyidilii nyl ) | -eyelohenyly| F171
D47 (A b, c, amahd) d) - B-2-B-CFuoyudpl) i m di nyleyr-busexy but vl
D43 ta, b3, dnd @) and| D-(3-€F{-pyfidylpr opyr i rsotipaydoxy
DAY H, Hiexatld &1 73 (B.2-B-CE,-pidylf) -CFs .
DETIEACAY YT PR byhidyy Y %Y Foem S B ©
D51 (a)b, ¢, andd) '~ | -2-(3-CFs-pyrdy) ' >~ M| =€r™)
D52 (a, b, ¢, and d) -2-(3-CFs-pyridyl) -Br
D53 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -1
D54 (a, b, ¢, and d) -2-(3-CFs-pyridyl) -n-butyl
D55 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -n-propyl
D56 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -iso-propyl
D57 (a, b, ¢, and d) -2-(3-CHF;-pyridyl) -tert-butyl
D58 (a, b, ¢, and d) -2-(3-CHF;-pyridyl) -iso-butyl
D59 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -sec-butyl
D60 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -cyclohexyl
D61 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -tert-butoxy
D62 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -1S0-Propoxy
D63 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -CF;
D64 (a, b, ¢, and d) -2-(3-CHF;-pyridyl) -OCF;
D65 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -Cl
D66 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -Br
D67 (a, b, ¢, and d) -2-(3-CHF»-pyridyl) -1
D68 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -n-butyl
D69 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -n-propyl
D70 (a, b, ¢, and d) -2-(3-CHF»-pyridyl) -iso-propyl
D71 (a, b, ¢, and d) -2-(3-hydroxypyridyl) -tert-butyl
D72 (a, b, ¢, and d) -2-(3-hydroxypyridyl) -iso-butyl
D73 (a, b, ¢, and d) -2-(3-hydroxypyridyl) -sec-butyl




E175 (a, b, c, and d) -4-(5-fluoropyrimdinyl) -CF3
E176 (a, b, c, and d) -4-(5-fluoropyrimdinyl) -OCF3
waris/opei30b, c, and d) -4-(5-fluoropyrim di nyl pPCT@IS2004/042732
E178 (a, b, c, and d) -4-(3%e%|uoropyrimdinyl) -Br
c, andrn -A- ('—',flunrnn\/rlmrhn\ll\ -1 _E180
(a Eéompom d) -4-(5-fl ucAbpyri i di |
P18(a,(bac, nd d) and| eP-(3-BydrbxJgyuidyDpyr i m':sd:ﬂoheb(yl
DS 1,0y afdl@? ( a, | -(Thydrogy@ridyl) -tert-butoxy
D76 (21, cUsidayr ! m 312% DydrbepyPiagny! Elig-pkéhoxy, C©
B (é”p, cZandcap 1 Or PO Fhydidkdpyridyh). _DUtFE, tf?:r‘ ‘i‘n L
078 (3, b, gy andd) 5 L’L‘ SrChlydtoxyRyridyl e o JOCFs 1gg" (5
79 fa, bygeand d) 5. ( 3] by 9¥§a32>’irlﬁl\‘/h v€l ahexyl E187
P30 (b b, e, a d) - P-2-G-kydroxypyyidabi ny[ }Br t ert - but oxy
B8B&,bac, dnd d) and| &-(3Rydr@xyykidyDpyr azl nyl )
P83 ta, ), epmidvd)E189 [ @-(Phydioxypisiddh) -n-butyl
D83 (a2 b k) [Py T a7 “BQ ¢3-h yﬂ)?’ cn-prop'? @)
D& fa o B PR 2 (565 by iyl 7 | iso-prol ),
DS oy At o [ -0BBPPEIGD (&b e o)
D Dy r azi h2-§3-nifopyidyly o, b, | cisodntyld)
D87 (8 -be bl axdoghly r azi nxﬂ (3-nitropyrtidsil) E195 (asecthutyd, and d)
D88 (a3bsb) i@y r azi nyd-(3-nivopyady) E196 | (eycldhexyl, and d)
D89 (a3 b5 6 i@y ' aZ1 pyli3-nitoppidpy! EI9 _zﬁe?t»b&ox;ﬁ and
1990 (£ b} 5 dlﬁf&by Py TRz @Yﬁﬁropn‘jd’;llj DUy TEL G dfxy P ©
i LiyeH coatdd) o mﬁ L3 iropyudyl °”023 RC Y E£200 (a
1§92 @,T)Mlnfd) 2. (3l wedrgitrgpyadilhy | Y - ¢ OCERexyl E201
D93 (33 b, & and @) d) - p-2G-nitropyid} azi nyl YCL t er t - bnt oxy
PO, bag, and &), _and| @ G-@ieoBynidsihy| pyr azBnyl )
D95 ¢ bopaid d) -2-(3-nitropyridyl) -I
D96 (a, b, ¢, and d) -2-(3-nitropyridyl) -n-butyl
D97 (a, b, ¢, and d) -2-(3-nitropyridyl) -n-propyl
D98 (a, b, ¢, and d) -2-(3-nitropyridyl) -iso-propyl
D99 (a, b, ¢, and d) -2-(3-cyanopyridyl) -tert-butyl
D100 (a, b, ¢, and d) -2-(3-cyanopyridyl) -iso-butyl
D101 (a, b, ¢, and d) -2-(3-cyanopyridyl) -sec-butyl
D102 (a, b, ¢, and d) ~-2-(3-cyanopyridyl) ~-cyclohexyl
D103 (a, b, ¢, and d) -2-(3-cyanopyridyl) -tert-butoxy
D104 (a, b, ¢, and d) -2-(3-cyanopyridyl) -1SO-Propoxy
D105 (a, b, ¢, and d) -2-(3-cyanopyridyl) -CF3
D106 (a, b, ¢, and d) -2-(3-cyanopyridyl) ~-OCF3
D107 (a, b, ¢, and d) -2-(3-cyanopyridyl) -Cl
D108 (a, b, ¢, and d) -2-(3-cyanopyridyl) -Br
D109 (a, b, ¢, and d) -2-(3-cyanopyridyl) -I
D110 (a, b, ¢, and d) -2-(3-cyanopyridyl) -n-butyl
D111 (a, b, ¢, and d) -2-(3-cyanopyridyl) -n-propyl
D112 (a, b, ¢, and d) -2-(3-cyanopyridyl) -isopropyl
D113 (a, b, ¢, and d) -2-(3-bromopyridyl) -tert-butyl
D114 (a, b, ¢, and d) -2-(3-bromopyridyl) -iso-butyl
D115 (a, b, ¢, and d) -2~(3-bromopyridyl) -sec-butyl
D116 (a, b, ¢, and d) -2-(3-bromopyridyl) -cyclohexyl
D117 (a, b, ¢, and d) -2-(3-bromopyridyl) -tert-butoxy
D118 (a, b, ¢, and d) -2-(3-bromopyridyl) -ISO-propoxy
D119 (a, b, ¢, and d) -2~(3-bromopyridyl) -CF;




E203 (a, b, ¢, and d) -2
(a b e, S andd - (3-met hyl pyrazinyl) -CF3
Wgﬁodasg)ﬁmd d) - Zz(s?né?hg}ewylarz)%alm Vd OC?:3 EZOSE(Zg’Ar
e 2)(32m(=:3 met hyl pyrazi nylg - B)r/ )E20$1 220D banmaaT2
9. thyl pyrazinyl) -1 E208 (a h(a’ o g
( Compdutidoyrazinyl ) -n-lgyl E2 T o Ry
DE(F; P, xRy’ azl rL)QL(B_bramgawﬁ}[;w Ecz)i ST TT
Dﬁllek(}} EE(!Z B\ﬂiwr azl n}Qi_()_; 16RO m&)))}) Ez(l)l(g()aCFb, ¢ and g
M(ﬁhb c,a !UEZL a—?l—,(fﬁyt,tbmoayrldy"l butyt la’é :J’a Cb agd
D125 bty ahd e o1 L AR BPP IR eos A o b,
Di240a, brw and d)2- (31 2-QonepePy3Inyl ) sectbupyiTEate (o
5 (o boe, andd)d) 2_%6-Hrbmpmlhl ) - "\Rf‘ 3WB{LX\/I E215
N b ot zi ny| yo-progyt - but oxy
DX pPOnd B/ ([P2-B-iofe )gfélgi'bgg D
Do b W5 op )tj a ~tert-butyl
AR Lt et Tt T
D130 @, bj e@ndhr azi hy2-3-iodppyrsiyl | Lo
gg%% gl gemdphr azi pi2-B3-iodepailya, b -3;%%@%
5 bl elamdpd)r azi pyA-(3-i 25 1 s o
DB ] ooy 4 ngg gg zgigi%/gl EégS aisopropoxyand d)
%ggg, 48% QRYT 3Z1 NY-3-fodSpRidpy'! Egg ’Gg?be X anddd)
(35 oy b AT S rrtuyicEse (o,
D363, a0 s :'h”fz-gnﬁ& e Merdm TN
DI3T s bt amsl O3 4] hUHOApRYIYn] pyl ) | Sbyel ooyl (o
D38 (o boc. amjlcﬂ)d) G ot r&f;"l’ inyl) L\/r‘l chexyl E\O’)b
o ae, ) d&(}ibdéggmiyﬂ)” dazi hytPutd er t - but oxy
DIFPR BN 231 [ &-(Piod6 yrﬁfyql))o(rjopyr I d]'a-mQM) :
DAt (o BIE T 7 LI dhioidh T RES
D142 (a, b, ¢, and d) -4-(5-chlorop riﬁucilmy}) _t'ert-butyl
D143 (a, b, ¢, and d) -4-(5-chloropy imidmyl) St
D144 (a, b, ¢, and d) -4-(5—chloropyrim'd%nyl) e
D145 (a, b, ¢, and d) -4-(5-chloro yrim%d¥ny oy
D146 (a, b, ¢, and d) —4-(5-chloropyrim%d%nyi) -t'ert_butoxy
3147 (a,b,c,and d) -4—(5-chlorog§im;d$§1§ 'g;"PIOPOXY
D}:g Ea, ll:, ¢, and d) -4-(5-chloropyrimidinyl) -OC3F
o (:, b, ¢, and d) -4-(5-chloropyrimidinyl) | -Cl :
o1 (a, b, ¢, and d) -4~(5-chloropyrimidinyl) | -Br
- (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -I
D12 (az b: (c:: :Eg g; —i-(g-cﬁloropyrimidinyl) -n-butyl
D154 (a, b, ¢, and d) -4-25-2h}giggyr;$¥$ny}) -1.1-PTOP}’1
D155 (a, b, ¢, and d) -4-(5-methyl ” inri'dgly R
D156 (a, b, ¢, and d) —4-(5-methylpyrim%d%nyi) —t'ert-butYI
D157 (a, b, ¢, and d) —4-(5—methylpyiim%d¥nyl) e
D158 (a, b, ¢, and d) -4—(5-methylpy i %d%ny R
D159 (a, b, ¢, and d) -4-(5-methylpyr'm%d%nyn e
D160 (a, b, ¢, and d) -4-(5-meth lpyr?m%d%nﬂ) -{ert—butoxy
D161 (a, b, ¢, and d) -4—(5—meth§l§§rr;$;d$y3 'l(?;-PIOPOXY
gig Ea, :, ¢, and d) -4-(5—methy1pyrimidin§’/1) -OC3F
orel (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -Cl :
e (:, b, 2, :ng g) -4-(5-methylpyrimidinyl) | -Br
, b, ¢, and d) -4-(5-methylpyrimidinyl) | -I




E232 (a, b, c, and d) -3-(4-chloropyridazinyl) -QOCF3
E233 (a, b, ¢, and d) -3-(4-chloropyridazinyl) -d
wa2es/06e130b, ¢, and d) -3-(4-chloropyridazi nyl pPCTBIS2004/042732
E235 (a b, ¢, and d) -3-(4ichloropyridazinyl) -I E236
—a, cr—and-d) -3-(4-chloropyridazinyl) -n-bhutyl
E237 ¢@mp9umt and| d) -3-(4Amhl oropyrildazi nyl ) Rea
D6 apbyt, @D (a, | bi-(Emetnytbydimidiny) | -n-butyl
D367 G, bhe,aimdnd) | day iqy3-nettdpypinginlyl)E2 38-ptepyl b C’ and
D168 @i, bde, Wmidy) Pyr | oags- ﬁ])éﬂ])ylpy&i%{ﬁ Yt ¥ |- isbaft C,
D169 ,,,b;d(?,_d_‘nﬁ— ! TZ PA[3-AéroPyrirhidi };15_) Sefi-ut Lo
D17 hhmn?id);’ (4 AT "6 ) ) | gy 4
1 1171(? bec, andly) . R-4-45-Hig rﬁpyremtdlm}. Ay FSE-bUr t 7 hut oxy
Y22(a, b, candcd) and| ef-(5-Bugropyrimidinyly r i dewdlohekyl
PP poxyandd)5 ( a| -b(5-filnorapgkim)dinyl) | -fers-butoxy
D374 G, BpE, indnyy | day LaydJluorbhwitaridylf 3| -Bo-propRd d)
D¥73 (5, BEL, ARy | S LIV fuoibiiinidyh (F-ch; C. and 0)
D176 (3, fr,;,fh!d“ ::32,.‘";\ -{luorgpyrigifinyl} £OCEs Tod
DL77 (B Beaind ), | gabrh{y-fluoropyssmistind) ' | -CL " 5y gy
D78 (2, heeiapdil) | dab i fuompysimidingbs] Ba b ¢ and
B179 Gy, bde,rmdhd)l pyr | ebt3-fiyorppynmplimgy| | EP52 (a, b, c,
D180 @) b; &-and-diet hy| pir(3-flagiopyichidiglpr Opabuby2s3 (&, b,
D1SPRL bYe, amdt d)F- T JM-@JﬁﬁMéaﬁirmﬁiﬂyl)t”ﬁ PRyl EZ254
Diga G, b, i)~ PGS pytinbldinyif, [tlso-propyt™ ™ V7
DTSS (3,1, yand ) s -%;(3-ghloopyragnyl)” AT
D184 @, by &and Dy i dabrh{3-shlovopyiazingly| foise-buwl n_ ¢
BA%S @) b, g-and ) uor Jp?¢(3 ehdoiopyrayinyber t bmcMylEzss (a,
D186 (a, bnd and d)3- (4 FA-(Bcldpropycainyl)y| ) | ~cwtehexgpoxy
BESO(d B, c,ndcd) and| -(3-ehlbrbpltad@iDPYT i dRzihibyy - CF3

D188 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -ISO-Propoxy
D189 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -CF3

D190 (a, b, ¢, and d) '-2-(3-chloropyrazinyl) -OCF;
D191 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -Cl

D192 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -Br

D193 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -1

D194 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -n-butyl
D195 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -n-propyl
D196 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -iso-propyl
D197 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -tert-butyl
D198 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -iso-butyl
D199 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -sec-butyl
D200 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -cyclohexyl
D201 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -tert-butoxy
D202 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -iSO-Propoxy
D203 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -CF;

D204 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -OCF;
D205 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -Cl

D206 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -Br

D207 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -1

D208 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -n-butyl
D209 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -n-propyl
D210 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -iso-propyl
D211 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -tert-butyl




- OCF3
-d

E260 (a, b,
E261 (a, b,

| uor opyri dazi nyl)
| uor opyri dazi nyl)

f
f

c
C ’
wa26/066130 b, C

E263 (a, b, c, and
(a—hb,_c, andﬂ\

-3-(4-
-3-(4-
3-(4-fluoropyri

d) -3-(4#f| uoropyri

-3- (4 fluor nn\/rl dazi n\/I \

dazi nyl pCTMBIS2004/042732

dazinyl) -1 E264

-n-hut y|

E265 Cemponnd:.  and

d) - 3- (2A¥il Uor Opyr i

dazi nyl ) Rsa

D21DH(pby¢, andah (a,

B-(Gefluaopyrdinyl)

-iso-butyl

D213 s, bl eemaryyr i da

zingB-fluoroppagipyl) E2f

b Lsdcbutyl,

c, and

| D214 &; bAc, D)ot N

RO B Ahdropyrazigyh - P

D,

Yeychshagyl 4.

21573, b, ¢, and. j)“ ch

TS

d
Qr,Q ALY

,FiersDutdxy =269

]- C, C—at

LILIA >4

<tluoropyraginyl)

-150-propoxy

D217 @, byt @ndid)i adi

Zof3/lyoropyrariahid x y |

EGF1 (a. b. c.

D218 G) b, &-apd-dhl or

oth(GaflieopyatinyDt er t

-BGFoxy E272 (a,

D21%(a, Bnel atd B5- (4}

ch(Ffladroppdriazl! vyl

-€l s- pr opoxy

BIIPE, B, c,and) ANd] B-(3>-FudpsRLaynt N §0BAZol yT) - CF3
B B o2 ndcd) ima Uj(?—ﬁuérﬁ G AR n| : aZOI y| ) —CCF3
D3 a, b, cpndd) oo XG- ﬂuérgps‘irﬁilﬁ'yﬁi o %agﬁﬁ”il 8 < B
B2%3(2 B, c,fndcd) ang| (- G-Bugmapwariaylt hi hdeBRmyll) - |
B22B(% b, clandgl) and| -(3-Bugrapymrioyt hi adasermgml)
D223{at bl c,aad)( a, Db;3-Gl-cldopghjidazinyl) | -fert-butyl
D224 &y, ble,@ndtd) adi B4 EhloroPyREQRWI) E28Wobatylb, ¢, and
P227 &; bre, apd)Ot N PH_ A Q11N oby iR P PY Lseedidy1 (8, D, C
ﬂm Wy o apd ). '('X {3;;' Eelond &lﬁ&dzm,s’lfl -Sylcberdte ot £a02
(g, b am oy - b U GOy ALy rigrs e |
(2 b, c,iandd) ang a%r(ﬂc- hlx{»r@pwé‘ilwytlh dﬁf@@mﬁﬂiy
D23k (a2phes\and&D85 ( b-3-Gi-chioropmidatinyl) | -CFs
D33X G, beé,anldtd)i adi pzB(4¢thloroperidaziniiloxy -6286 (a, b, c,
BP3B @) b; &abd-d)Et hy| IN{agiiempyidadzind)s {pcppoxy EZ87 (a,
D234¢a, B,'C alnd )2} T EATHIOO DY | BT B0 (&
D235 (a, b, ¢, and d)” ' [ ~3={4-dhloropyridazinyly ' | -1
D236 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -n-butyl
D237 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -n-propyl
D238 (a, b, ¢, and d) -3-(4-chloropyridazinyl) -iso-propyl
D239 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -fert-butyl
D240 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -iso-butyl
D241 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -sec-butyl
D242 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -cyclohexyl
D243 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -fert-butoxy
D244 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -iso-propoxy
D245 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -CF3
D246 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -OCF;
D247 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -Cl
D248 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -Br
D249 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -I
D250 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -n-butyl
D251 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -n-propyl
D252 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -iso-propyl
D253 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -tert-butyl
D254 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -iso-butyl
D255 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -sec-butyl
D256 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -cyclohexyl
D257 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -tert-butoxy




E289 (a, b, c, and d) -5-(4-nethylthiadiazolyl) -C

E290 (a, b, ¢, and d) -5-(4-nethylthiadiazolyl) -Br
wa20iks/066e130b, ¢, and d) -5-(4-nmethylthiadi azol yPLTAIS2004/042732

E292 (a, b, c, and d) -5-(4txethylthiadi azol yl)

-n-butyl E293 (a, b, ¢, and d)

- 5- (ACompbyd hi adi pzol yl ) -Aepropyl E294 (a, bRggc, and

D258 b, bdc,midy) t hi pdi-aezahobpyridwin3topy Lisb8pokg, b, c,

B9 &), b; o dgard)l UO0T 013 W@%Bﬂ'ﬂdﬁ&m SAE —Bpl yI EZ96 (2,

D260 (a, B, ¢, ar lj)° i '3 {;,it’ Sropyiidazimnyly - -OCF;'”“‘YL F‘*”

PI6k(a b, bypndd) 7 o A4k uqr,@pymd” ) S RNV

D262 (% hegyandedog ( b:3-¢-fluoropyadaginy) | -Br — ~

D263 (, b, comdtd)i adi hFo(dyflyoropytidazawy) E36D (a, b, c, and

D264 b, béde.fdndad)ot hi pdi-azfihytopyridaz@yby opexputsB0l (a, b,

D260 b, andr d)? - TT LY QL NGB PdIzily)) - Cosipborie (2, D,

D266 (I bJ¢, and ) | PSR GEdA) ~ Ofspiproflf (2, D

D267 e b A o o NG Cogs ol & o

D268 (?; b, CL-aZn&l &I nor hrnfs I}Lqrp,thla/qlifp.zcllyl) ER0Bob4y] h C, "~ and

D269 61, bacfandobot hi hefi-erehlgtothiadiagnlyly| | Eggbutd, b, c.

DATD ), b; &-andl-d)l uor pthidachlathigdipzolyl) prl egydloHeE’@8 (a, b,

D27R04 b, amd-d)4- T | Loy-of-bhlagbitdadibaolyl) - | Stepripyty " "

DB, Biclahd ) DI -SIBABHorothih@azdly #0Bolpidpoxy

D273 &4, hé@ h‘ﬁ’d" ;Y | 1Rt OthiadiHRIv) E_F’ aceme. ¢

D74, bycsand Y | J[7544-chidiotiadiagqlyl) | ;0CE
_Mcatami ®ar hoh-Athehlprotiipdiazolik | <Chtt ached is in

DRE6 (a6p, comidi jur at | ch(@reldpeotigadivgalyl) anBr

PRZT (beutandad) vy arce@t-cdidbmtlsadibhsolylher] ebf , wher e:

D278 (a, b, ¢, and d) -5-(4-chlorothiadiazolyl) | -n-butyl

D279 (a, b, ¢, and d) -5-(4-chlorothiadiazolyl) | -n-propyl

D280 (a, b, ¢, and d) -5-(4-chlorothiadiazolyl) | -iso-propyl

D281 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -tert-butyl

D282 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -iso-butyl

D283 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -sec-butyl

D284 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -cyclohexyl

D285 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -fert-butoxy

D286 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -iso-propoxy

D287 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -CF3

D288 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -OCF;

D289 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -Cl

D290 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -Br

D291 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -1

D292 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -n-butyl

D293 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -n-propyl

D294 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -iso-propyl

D295 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -tert-butyl

D296 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -iso-butyl

D297 (a, b, ¢, and d) -5-(4~fluorothiadiazolyl) | -sec-butyl

D298 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -cyclohexyl

D299 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -fert-butoxy

D300 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -iso-propoxy

D301 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -CF;

D302 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -OCFj3

D303 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -Cl




Compound Arl a Fl(a, b, c, and d) -2-(3-chloropyridyl)
-tert-butyl F2(a, b, c, and d) -2-(3-chloropyridyl)
weoizews/oeensyl F3(a, b, c, and d) -2-(3-chl oropyr PdyiUus2004/042732
-sec-butyl F4(a, b, c, andid) -2-(3-chloropyridyl)
-cyclohexyl E5(a, b, c, and d) -2-(3-chloropyridyl)
-tertCompound F6(a, | b, c, amirid) -2-(3{chl or opyRedyl)
PROP(nBOKYard/d)a, b| -3(4-flustothiadi@zo{yd) chl-Br opyri dyl )
D3P (Bl & add A, AN G-AlflusroftadifiofflppY 1 dyl ) - OCF3
D306 (2, b B cand@0 O | -F A Hus g iRmeNITY [ Inbldy FI0(3, D,
D30T s b f-id s | oo Paddigzotyl) | Corppdpyl o @0 )
D308 &, Bt i dyl )5 (%fljy@rpﬁxlactta@.lﬂ) ) -I5@-DIopyl g
“’Qnﬁﬁm&hubﬂépyrldyl) -n-propyl Fl4(a, b, ¢ and d)
“b2mé s Ryl io rCHy andotpt Nitro(© )y vipylpifetdine Compenndzs theginic.
“c”Anéns ;U rOy aridiite parbome atonbiot whiclR6 (sattabhedcis imthe (R)
- 2- ( Sodfiguedtipyri dyl ) -iso-butyl F17(a, b, ¢, and d)
“d”%néé’nsfmti@ LORY Atk LarbS Grodboyivhich R 3s atthchéd lsa@daect};)
(gb }éﬁmﬂgwrldyl) -cycl ohexyl F19(a, b, c, and d)
uoropyridyl) -tert-butoxy F20(a, b, ¢, and d)
| uoropyridyl) -wo-propoxy F21(a, b, c, and d)
| uoropyridyl) -CF3 F22(a, b, c, and d)
| uoropyridyl) -OCF3 F23(a, b, c, and d)
| uoropyridyl) -d F24(a, b, c, and d)
| uoropyridyl) -Br F25(a, b, c, and d)
I
I
I

C)Q

I\JI\)I\)I\JI\JI\)I\)I\JI\JI\)

uoropyridyl) -1 F26(a, b, c, and d)
uororyridyl) -n-butyl F27(a, b, c, and d)
uor opyridyl) -n-propyl Conpound Arl R8a



F28(a, b, c, and d) -2-(3-fluoropyridyl) -w propyl
F29(a, b, ¢, and d) -2-(3-nethylpyridyl) -tert-butyl

wo20sae613p ¢, and d) -2-(3-nethyl pyridyl) -isorowtughkoos/042732
F31(a, b, c, and d) -2-(3-n# hyl pyridyl) -sec-butyl
F32(a, b, c, and d) -2-(3-nethylpyridyl) -cyclohexyl
F33(a, b, c, and d) -2-(3-ffabled pyridyl) -tert-butoxy
F34(a, b, c, and d) -2-(3-nethylpyridyl) -wo-propoxy
F35(a, b, c, and d) -2-(3-nethAy pyridyl) -CF3 F36(a,
b, ¢, and d) -2-(3-nethyl pyrigdyl) -OCF3 F37(a, b,
and d) -2-(3-nethyl pyridyl) dYF38(a, b, c, and d)
-2-(3-methyl pyridyl) -Br F39(a, b, ¢, and d)
-2-(3-nmethyl pyridyl) -1 F40(aN" b, Rg, and d)
-2-(3-net hyl pyridyl) -nObN F4l(a, b, c, and d)
-2-(3-methyl pyridyl) -n-prgpyl M(a, b, c, and d)
-2-(3-met hyl pyridyl) -wo-propyl \F43(a, b, c, and d)
-2-(3-CF3-pyridyl) -tert-butyl d(a, b, c, and d)
-2-(3-CF3-pyridyl) -iso-butyl a, b, c, and d)
-2-(3-CF3-pyridyl) -sec-butyl F46(a, b, c, and d)
-2-(3-CF3-ryridyl) -cyclohexyl B47(a, b, c, and d)
-2-(3-CF3-pyridyl) -tert-butoxy F48(a, b, c, and d)
-2-(3-CF3-pyridyl) -wo-prop ¥ F49(a, b, c, and d)
-2-(3-CF3-pyridyl) -CF3 FSO?g, )b, ¢, and d)

i B B SRRy, 22
=2-(3-CE3-pyridyl) -Br F53(a, b ¢ and-d)
-2- (X ahpomyd i dyl ) | -1 F54(aArib, c, and d) Rsa
E2(4,%, €fanddy | dyl) | -nehdilylophByin, b, |ctergindyld)
EZ14, %, eranddy | 9y ) | =2 RENBOpyridyl) -iso-butyl
E3(a,b, ¢, and d) -2-(3-chloropyridyl) -sec-butyl
E4 (a, b, ¢, and d) -2-(3-chloropyridyl) -cyclohexyl
E5(a, b, c,and d) -2-(3-chloropyridyl) -tert-butoxy
Eé6 (a,b, c, and d) -2-(3-chloropyridyl) -ISO-propoxy
E7 (a, b, ¢, and d) -2-(3-chloropyridyl) -CF;
ES8 (a, b, ¢, and d) -2-(3-chloropyridyl) -OCF;
E9 (a, b, ¢, and d) -2-(3-chloropyridyl) -Cl
E10 (a, b, ¢, and d) -2-(3-chloropyridyl) -Br
E11 (a, b, c, and d) -2-(3-chloropyridyl) -I
E12 (a, b, ¢, and d) -2-(3-chloropyridyl) -n-butyl
E13 (a, b, ¢, and d) -2-(3-chloropyridyl) -n-propyl
E14 (a, b, ¢, and d) -2-(3-chloropyridyl) -iso-propyl
E15 (a, b, ¢, and d) -2~(3-fluoropyridyl) -tert-butyl
E16 (a, b, ¢, and d) -2-(3-fluoropyridyl) -iso-butyl
E17 (a, b, ¢, and d) -2-(3-fluoropyridyl) -sec-butyl
E18 (a, b, c, and d) -2-(3-fluoropyridyl) -cyclohexyl
E19 (a, b, ¢, and d) -2-(3-fluoropyridyl) -tert-butoxy
E20 (a, b, ¢, and d) -2-(3-fluoropyridyl) -ISO-PrOpoxXy
E21 (a, b, ¢, and d) -2-(3-fluoropyridyl) -CF;
E22 (a, b, ¢, and d) -2-(3-fluoropyridyl) -OCF;
E23 (a, b, ¢, and d) -2-(3-fluoropyridyl) -Cl
E24 (a, b, ¢, and d) -2-(3-fluoropyridyl) -Br
E25 (a, b, ¢, and d) -2~(3-fluoropyridyl) -1
E26 (a, b, ¢, and d) -2-(3-fluoropyridyl) -n-butyl
E27 (a, b, ¢, and d) -2-(3-fluoropyridyl) -n-propyl
E28 (a, b, ¢, and d) -2-(3-fluoropyridyl) -iso-propyl
E29 (a, b, ¢, and d) -2-(3-methylpyridyl) -tert-butyl




F56(a, b, c, and d) -2-(3-CF3-pyridyl) -iso-Tp oTpyl

F57(a, b, ¢, and d) -2-(3-CHF2-pyridyl) -tert-butyl
we38aee1390 ¢, and d) -2-(3-CHF2-pyridyl) -iso-Baryis2004/042732

F59( a, b c, and d) -2-(3-@HF2-pyridyl) -sec-butyl

F60(a and-d) yl)} -cycl ohexyl
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E30 {a; b/ ¥, S@HPYT 1 VL T BERL RN -OCF;

ES1 (a,b, ¢, and d) -2-(3-CF3-pyridyl) -Cl

ES2 (a, b, ¢, and d) -2-(3-CF5-pyridyl) -Br

E53 (a, b, ¢, and d) -2-(3-CFs-pyridyl) -1

E54 (a, b, c,and d) -2-(3-CF3-pyridyl) -n-butyl

ES5S (a, b, ¢, and d) -2-(3-CF3-pyridyl) -n-propyl

ES56 (a, b, ¢, and d) -2-(3-CFs-pyridyl) -iso-propyl

ES7 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -tert-butyl

E58 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -iso-butyl

ES9 (a,b, c,and d) -2-(3-CHF,-pyridyl) -sec-butyl

E60 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -cyclohexyl

Eé61 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) ~tert-butoxy

E62 (a, b, ¢, and d) -2-(3-CHF>-pyridyl) -iSO-PropoxXy

E63 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -CF;3

E64 (a, b, c,and d) -2-(3-CHF;-pyridyl) -OCF3

E65 (a, b, ¢, and d) -2-(3-CHF;-pyridyl) -Cl

E66 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -Br

E67 (a, b, c,and d) -2-(3-CHF,-pyridyl) -1

E68 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -n-butyl

E69 (a, b, ¢, and d) -2-(3-CHF;-pyridyl) -n-propyl

E70 (a,b, ¢, and d) -2-(3-CHF,-pyridyl) -iso-propyl

E71 (a, b, ¢, and d) -2-(3-hydroxypyridyl) -tert-butyl

E72 (a, b, ¢, and d) -2-(3-hydroxypyridyl) -iso-butyl

E73 (a, b, ¢, and d) -2-(3-hydroxypyridyl) -sec-butyl

E74 (a, b, c,and d) -2-(3-hydroxypyridyl) -cyclohexyl

E75 (a, b, ¢, and d) -2-(3-hydroxypyridyl) -tert-butoxy

E76 (a, b, ¢, and d) -2-(3-hydroxypyridyl) -ISO-Propoxy

E77 (a, b, ¢, and d) -2-(3-hydroxypyridyl) -CF;




F84(a, b, c, and d) -2-(3-hydroxypyridyl) -zso-propyl
F85(a, b, ¢, and d) -2-(3-nitropyridyl) -tert-bvLtyl
woeaesaee13p ¢, and d) -2-(3-nitropyridyl) -iso-Bargis2004/042732

F87(a, b, c, and d) -2-(3-mitropyridyl) -sec-butyl

F88(a., b, ¢, and d) -2-(3-nitropyridyl) -cyclohexyl
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EO3 ta b & andd) ' @' | -2-(3-Riadpytidyl) -iso-propyl

E99 (a, b, ¢, and d) -2-(3-cyanopyridyl) -tert-butyl

E100 (a, b, ¢, and d) -2-(3-cyanopyridyl) -iso-butyl

E101 (a, b, ¢, and d) -2-(3-cyanopyridyl) -sec-butyl

E102 (a, b, ¢, and d) -2-(3-cyanopyridyl) -cyclohexyl

E103 (a, b, ¢, and d) -2-(3-cyanopyridyl) -tert-butoxy

E104 (a, b, ¢, and d) -2-(3-cyanopyridyl) -iSO-propoxy

E105 (a, b, ¢, and d) -2-(3-cyanopyridyl) -CF;

E106 (a, b, ¢, and d) -2-(3-cyanopyridyl) -OCF;

E107 (a, b, ¢, and d) -2-(3-cyanopyridyl) -Cl

E108 (a, b, ¢, and d) -2-(3-cyanopyridyl) -Br

E109 (a, b, ¢, and d) -2-(3-cyanopyridyl) -1

E110 (a, b, ¢, and d) -2-(3-cyanopyridyl) -n-butyl

E111 (a, b, ¢, and d) -2-(3-cyanopyridyl) -n-propyl

E112 (a, b, ¢, and d) -2-(3-cyanopyridyl) -isopropyl

E113 (a, b, ¢, and d) -2-(3-bromopyridyl) -tert-butyl

E114 (a, b, ¢, and d) -2-(3-bromopyridyl) -iso-butyl

E115 (a, b, ¢, and d) -2-(3-bromopyridyl) -sec-butyl

E116 (a, b, ¢, and d) -2-(3-bromopyridyl) -cyclohexyl

E117 (a, b, ¢, and d) -2-(3-bromopyridyl) -tert-butoxy

E118 (a, b, ¢, and d) -2-(3-bromopyridyl) -iSO-propoxy

E119 (a, b, ¢, and d) -2-(3-bromopyridyl) -CF;

E120 (a, b, ¢, and d) -2-(3-bromopyridyl) -OCF;

E121 (a, b, ¢, and d) -2-(3-bromopyridyl) -Cl

E122 (a, b, ¢, and d) -2-(3-bromopyridyl) -Br

E123 (a, b, ¢, and d) -2-(3-bromopyridyl) -1

E124 (a, b, ¢, and d) -2-(3-bromopyridyl) -n-butyl

E125 (a, b, ¢, and d) -2-(3-bromopyridyl) -n-propyl




F112(a, b, c, and d) -2-(3-cyanopyridyl) -isopropyl
F113(a, b, c, and d) -2-(3-bronopyridyl) -tert-butyl
wokdes(oas13b, c, and d) -2-(3-bromopyridyl) -isorowtugkoo4/042732
F115(a, b, ¢, and d) -2-(34 onopyridyl) -sec-butyl
F116(a, b, ¢, and d) -2-(3-bronopyridyl) -cyclohexyl
KE12b71aab, &y and d) and |dR- (S%roﬁlopymﬂmpvr i di/tiyo-propwl - but oxy
ER762h, & and d) and |dp-32odspyyidgopyr i dytgre-tmiylo- pr opoxy
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EX43@; bodaRard)dyT ) | ~4Br5-dhleropdsimiling) @ R&cbutyl
Ef44 @, bO0Wd) YT )| -4 (SEdniSiopyriRidifyl) 2N deyélohexyl
F0i3 G b oo Wl )Y ) T S op ik iiiflyD) D] Forr-GHikyC)
Efdo(a, b, c,and d) 7 | -4-(5-Chldropyrimidinyl) | -iso-propoxy
E147 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -CF3
E148 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -OCF;
E149 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -Cl
E150 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -Br
E151 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -I
E152 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -n-butyl
E153 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -n-propyl
E154 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -iso-propyl
E155 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -tert-butyl
E156 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -iso-butyl
E157 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -sec-butyl
E158 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -cyclohexyl
E159 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -terz-butoxy
E160 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -iso-propoxy
E161 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -CF3
E162 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -OCFs
E163 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -Cl
E164 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -Br
E165 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -I
E166 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -n-butyl
E167 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -n-propyl
E168 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -iso-propyl
E169 (a, b, ¢, and d) -4-(5-fluoropyrimidinyl) | -fert-butyl
E170 (a, b, ¢, and d) -4-(5-fluoropyrimidinyl) | -iso-butyl
E171 (a, b, ¢, and d) -4-(5-fluoropyrimidinyl) | -sec-butyl
E172 (a, b, ¢, and d) -4-(5-fluoropyrimidinyl) | -cyclohexyl
E173 (a, b, ¢, and d) -4-(5-fluoropyrimidinyl) | -tert-butoxy




F140(a, b, c, and d) -2-(3-iodopyridyl) -iso-
Fl41(a, b, c, and d) -4-ES-ChI o%pyriym') dnyl) P opy!
wobterstosbsbyl Fl42(a, b, c, and d) PCT/US2004/042732
-4-(5-chl oropyrimdinyl) -i1so-butyl F143(a, b, c, and
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E197 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -tert-butyl
E198 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -iso-butyl
E199 (a, b, ¢, and d) -2~(3-methylpyrazinyl) -sec-butyl
E200 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -cyclohexyl
E201 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -tert-butoxy
E202 (a, b, ¢, and d) -2~(3-methylpyrazinyl) -ISO-Propoxy
E203 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -CF;
E204 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -OCF;
E205 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -Cl
E206 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -Br
E207 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -1
E208 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -n-butyl
E209 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -n-propyl
E210 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -iso-propyl
E211 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -tert-butyl
E212 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -iso-butyl
E213 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -sec-butyl
E214 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -cyclohexyl
E215 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -tert-butoxy
E216 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -1SO-propoxy
E217 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -CF;
E218 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -OCF;
E219 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -Cl
E220 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -Br
E221 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -I
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E240. @; B¢, 3nhdRY aZ! NV3_{4-nfekyipyriliadin@) P-is6-buld d)
EZ41 G, bI, TndR! 221 WA {4 ity ol fidhAinyl)- | CsecBtylT)
E343 G, bl Jndil) 22 [V {4-methylpyridadingl)” | “eyclohegyV
7R TN NI E LT T Py A
#4@ b*ﬂ’a@l‘lgdi)r azi 1v3 (4 msﬂmmxdpzmyl) ~1SO-PIOPOXY

E245 (a, b, ¢, and d) 3-(4- methylpyrldazmyl) -CF3

E246 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -OCF;
E247 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -Cl

E248 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -Br

E249 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -I

E250 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -n-butyl
E251 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -n-propyl
E252 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -iso-propyl
E253 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -tert-butyl
E254 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -iso-butyl
E255 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -sec-butyl
E256 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -cyclohexyl
E257 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -tert-butoxy
E258 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -1SO-Propoxy
E259 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -CF3

E260 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -OCF3
E261 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -Cl

E262 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -Br

E263 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -1

E264 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -n-butyl
E265 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -n-propyl
E266 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -iso-propyl
E267 (a, b, ¢, and d) -5-(4-chlorothiadiazolyl) | -tert-butyl
E268 (a, b, ¢, and d) -5-(4-chlorothiadiazolyl) | -iso-butyl

E269 (a, b, ¢, and d) -5-(4-chlorothiadiazolyl) | -sec-butyl




F196(a, b, c, and d) -2-(3-chloropyrazinyl) -/s-propyl
F197(a, b, c, and d) -2-53- nmet hyl Bzrazi nzl g Propy
- wetaerstostsbyl F198(a, b, c, and d) PCT/US2004/042732
-2-(3-net hyl pyrazinyl) -isaé2buty\ F199(a, b, c, and d)
-2-(3-nethyl pyrazinyl) -sec-butyl F200(a, b, c. and d)
E270 (& byeldnd @y azi] nglJ-chivysthiatiaxyllyl) F20¢ydohdxyl c, and
Eﬁ’ll,'(z{‘lf,é 304 4y pyr agJ(A!l)éh])omthﬁﬂiaz&wt)ox y-1dr2Baoay b, c,
2 gé’{b ¢ Zadda) et Y BV Rl hiadi Gyl GRexbYprbpdis( @, D,
Tab. Coandal > rp i chiopehiddlazolly” 3.CE5 % v C
S o T OISO, TR T T N Al
E275 (& hasi and @)1 azil n($- ch@pot]:@émmlyl‘)h L1 and d) ’
E276 (8 hyes and @) r azi| n§i(3-chlorethipgiaaolyb_|cBrand d)
E227 (&-bye) dnd @y r azi| n§i(-chiordthiadlazél309(lal b, c, and d)
E278(2 0% and @yr azi ngl4-chibrehddidzolyR1J(a-buryl ¢, and d)
E299 (3 0Tl Avd BYT 221 NF1A-chictotRladR¥blyh2 T Lhdpropyl ¢ and d)
EZ80 3, B, co s B " 218! (4ch oE%’aﬁiﬁ%fyBO” 23 kopy!
E28] (ol bl o |55-(Amefhylthiadiangiyl), T yerkbbanl, .
E282 {anicyanded) 4 1 | -5-(Grmothyithigdiazolyl) o 75 H L ARRRRARE
E283dadnexgnd 8915 ( 4.-5H4-methyhiadjazolyl) | -sec-butyl ” 7
E284((3; B, lcuanddy r azi|n§t-metbylthiadisaskyl) F2-ra¢loheryl ¢, and
ED85-(3; i, %; ahd/dy opY r|asi(@ythdthylhipdiapmdyly |F24r7-batoxly, c, and
EDB6 (2, B,<; and @5 OPYT|asL@ythdthyliiadifblylf &, -ifv-popond d)
E257iG b, CRRAQY " A el O b ERasAR) _P-.CI5, and )
E383, l'p,lc‘;.ﬁl FR) T 2N mhyiaRaRbAy Y | GO )
Dh AN A s 5 T MGG
E290( and @ a7 [mpre- mﬁhufﬁhlaqha@ﬁ "be c ’ and—d)
E@I((aflﬂ,ltuend@r azi nyt(-methyltadipzolyl) [-1 ’
E292 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -n-butyl
E293 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -n-propyl
E294 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -iso-propyl
E295 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -tert-butyl
E296 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -iso-butyl
E297 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -sec-butyl
E298 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -cyclohexyl
E299 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -tert-butoxy
E300 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -iso-propoxy
E301 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -CF3
E302 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -OCF3
E303 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -Cl
E304 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -Br
E305 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -I
E306 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -n-butyl
E307 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -n-propyl
E308 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -iso-propyl
“a” means Rj is -H.

“b” means Rj is -CH; and the Nitro(cyano)vinylpiperazine Compound is racemic.

1%

¢
configuration.

means Rj is -CHj; and the carbon atom to which Rj is attached is in the (R)

“d” means R; is -CHs and the carbon atom to which R is attached is in the (S)

configuration.




F224(a, b, c, and d) -2-(3-fluoropyrazinyl) -wo-propyl
F225(a, b, c, and d) ~3-(4-chloropyridazinyl)
wotarstosbnsbt y\ F226(a, b, c, and d) PCT/US2004/042732

-3-(4-chl oropyridazinyl) -izo-butyl F227(a, b, c, and
d) -3-(4-chloropyridazinyl) -sec-butyl F228(a, b, c,
and d) -3-(4-chloropyri da.z'gngl) -cycl ohexyl F229(a, b,
c, and d) -3-(4-chloropyrid& erg/l) -t e?t - but oxy
F230(a, b, c, and d) -3-(4-chloropyridazinyl)
-wo- propoxy F231(a, b, c, and @
-3-(4-chl oropyridazinyl) -CF3 32(a, b, c, and d)
- 3-(4-chl oropyri dazi nyl) O':é 323(&, b, ¢, and d)
-3-(4-chloropyridazinyl) -d (E2 a, b, c, and d)
-3-(4-chl oropyridazinyl) 4 Br 35(B3 b, c, and d)
-3-(4-chl oropyri dazi nyl ) ~# E2] 6(a, b, c, and d)
-3-(4-chl oropyridazinyl) -n-sbutyNHF237(a, b, c, and d)
- 3- (4- chl or opyri dazi ny#jconCar F238(a, b, ¢, and
d) -3-(4-chloropyridazinyl) -9¢ opyl F239(a, b, c,
and d) -3-(4-nethyrpyridazinyl ert-bvAyl F240(a, b,
c, and d) -3-(4-nethylpyridaziny -i so-butyl F241(a,
b, ¢, and d) -3-(4-nethyl pyridazggyl) -sec-butyl
F242(a, b, c, and d) -3-(4-nethylpyridazinyl)
-cycl ohexyl F243(a, b, c, a(qunyl)
- 3-(4-net hyl pyridazinyl) -tert-butoxy F244(a, b, c,
and d) -3-(4-nethyl pyridazinyl) -/ -propoxy F245(a, b,

and pharyapceytically @age salty thegenfi wherp: - CF3 F246(a, b, c,
and d) -3-(4-nethyl pyridazinyl) -OCF3 F247(a, b, c,
ant—t)—3—{(4-fethytpyridazibay)—C—F248(ab—c—and

Y Any| pyrli dazinyl Arigr E249(h b ¢ Bead d)

Elta,(hy cpandhg) pyr i daz2rgtchloropyrisdy a. bl -tert-babll d)
F2ga,(y cpanchd) pyri ddz2r@tchloropyridy))l  F25[1{m-biryl c, and d)
F38a,(b} chmidgd) pyri dazaglchlorspyidypy | -sec-butyl

F4(a, b, ¢, and d) -2-(3-chloropyridyl) -cyclohexyl

F5(a, b, ¢, and d) -2-(3-chloropyridyl) -tert-butoxy

Fé6(a, b, ¢, and d) -2-(3-chloropyridyl) -ISO-Propoxy

F7(a, b, ¢, and d) -2-(3-chloropyridyl) -CF;

F8(a, b, ¢, and d) -2-(3-chloropyridyl) -OCF;

F9(a, b, ¢, and d) -2-(3-chloropyridyl) -Cl1

F10(a, b, ¢, and d) -2-(3-chloropyridyl) -Br

F11(a, b, ¢, and d) -2-(3-chloropyridyl) -1

F12(a, b, ¢, and d) -2-(3-chloropyridyl) -n-butyl

F13(a, b, ¢, and d) -2-(3-chloropyridyl) -n-propyl

F14(a, b, ¢, and d) -2-(3-chloropyridyl) -iso-propyl

F15(a, b, ¢, and d) -2-(3-fluoropyridyl) -tert-butyl

F16(a, b, ¢, and d) -2-(3-fluoropyridyl) -iso-butyl

F17(a, b, ¢, and d) -2-(3-fluoropyridyl) -sec-butyl

F18(a, b, ¢, and d) -2-(3-fluoropyridyl) -cyclohexyl

F19(a, b, ¢, and d) -2-(3-fluoropyridyl) -tert-butoxy

F20(a, b, ¢, and d) -2-(3-fluoropyridyl) -1SO-Propoxy

F21(a, b, ¢, and d) -2-(3-fluoropyridyl) -CF;

F22(a, b, ¢, and d) -2-(3-fluoropyridyl) -OCF;

F23(a, b, ¢, and d) -2-(3-fluoropyridyl) -Cl

F24(a, b, c, and d) -2-(3-fluoropyridyl) -Br

F25(a, b, ¢, and d) -2-(3-fluoropyridyl) -1

F26(a, b, c, and d) -2-(3-fluoropyridyl) -n-butyl

F27(a, b, ¢, and d) -2-(3-fluoropyridyl) -n-propyl




F252(a, b, c, and d) -3-(4-nethyl pyridazinyl) -
s-propyl F253(a, b, c, and d) -3-(4-fluoropyridazinyl)
webtearsiosbsbyl F254(a, b, c, and d) PCT/US2004/042732

-3-(4-fluoropyridazinyl) -wes butyl F255(a, b, c, and
d) -3-(4-fluoropyridazinyl) -sec-butyl F256(a, b, c,
and Qompoumdt T | uorfopyri dazidnyl) -cyclbhexyl FRg(a, b,

28(&M cHnd &y (4- T 1uor@miidréis#idyy)! ) -iso-propyl

F29¢4, D, SRR RomPeyng Al xﬁetﬁylﬁiﬂ&"&l? Gerrahaty1d)

E3(d, b, p;ﬁlf«i Y el A0 hethylpyidy s’.x.xp:% 2 G

E3i(g,b, t1and dhyr | . 72&}?115111&?&&(1@};?72 “Sgc-btyl 4y

F2(d,b, £ and &by r | dazi2r{gpethypyrodd( a  h-cyelohgryd q)

F33(4, %, ] amd dpyr i dalzi2A@thethPpyHdE3(a, b-ferr-taknxyd)

F3A(4, 4, ¢ aed @pyr i dazion@lmethllpyAbdifa, b ~im-pmpdxyi)

T30, P, b S @pYT | GaZI0ElhethGiphHEYD F26b(@r, b, c,_and d)

E3%(a,b, £, aud d} 7 LLSS“',ZJ(%' thetVIVREAYT F2PRo@E, b, €, and

EX@.b, tand d) o p1 o, PR Ganetyipyt j’ﬁyl')“ or @jf’ ’,} “rosaa.

F@s(i‘) baﬁﬂ%p ﬂ) B- (4 '(th?’(ﬁlﬁthﬁhﬂﬁdxl)ﬂ \/I B"II Qg\ hut \/I )

F3%s(nc, md d) and o2-Gomethylpiridydt hi alifazol yl)

F490es, B¢ amd B270( a, | {2-(3emethyhbydilyl) -n-butyl

Féﬁl(a“b chhmd @y hi adi pzof3yipthypysiighexyl | E2pipgl b, c,
¥ a b, c; Jd d) ° 920‘2214331%% Rlynliyn) - L ert Ryl F272( a,
%}bd“','” & o (AT 2-(3ZCFy by %’D‘“”' Y] eI IOPOXY

Ed#fa,b,c, and d) o4 )2 Exe SR D NN A T

Fa5(m(ta ¢, and d) and 1y2-CsCPuapyidsd) of hi afirsesdl) - g

(5B ¢, nd d) and H)2-G5CF#pwidd) ot hi adrenelihgkyl - pr

FL(d(hc, mdd) and p)2-G35CF4pwuidyd)y ot hi adrazaiugdyy - |

FaR(E(5 c, Ind @) and [)-¢defdpeidyly ot hi adiRapkapoky

TR ahd 4702 D L @pipiidyh) | -CFs

F50(a, b, "c','hnél d) " adh P CEs-pyndyy Y -OCF;

F51(a, b, ¢, and d) -2-(3-CF3-pyridyl) -Cl

F52(a, b, ¢, and d) -2-(3-CF3-pyridyl) -Br

F53(a, b, ¢, and d) -2-(3-CF3-pyridyl) -I

F54(a, b, ¢, and d) -2-(3-CF;3-pyridyl) -n-butyl

F55(a, b, ¢, and d) -2-(3-CF3-pyridyl) -n-propyl

F56(a, b, ¢, and d) -2-(3-CF;3-pyridyl) -iso-propyl

F57(a, b, ¢, and d) -2-(3-CHF,-pyridyl) -tert-butyl

F58(a, b, ¢, and d) -2-(3-CHF,-pyridyl) -iso-butyl

F59(a, b, ¢, and d) -2-(3-CHF,-pyridyl) -sec-butyl

F60(a, b, ¢, and d) -2-(3-CHF;-pyridyl) -cyclohexyl

Fé61(a, b, ¢, and d) -2-(3-CHF,-pyridyl) ~tert-butoxy

F62(a, b, ¢, and d) -2-(3-CHF,-pyridyl) -ISO-Propoxy

F63(a, b, ¢, and d) -2-(3-CHF,-pyridyl) -CF;

F64(a, b, ¢, and d) -2-(3-CHF,-pyridyl) -OCF;

F65(a, b, ¢, and d) -2-(3-CHF,-pyridyl) -Cl

F66(a, b, ¢, and d) -2-(3-CHF,-pyridyl) -Br

F67(a, b, ¢, and d) -2-(3-CHF,-pyridyl) -1

F68(a, b, ¢, and d) -2-(3-CHF,-pyridyl) -n-butyl

F69(a, b, ¢, and d) -2-(3-CHF,-pyridyl) -n-propyl

F70(a, b, ¢, and d) -2-(3-CHF,-pyridyl) -iso-propyl

F71(a, b, ¢, and d) -2-(3-hydroxypyridyl) -tert-butyl

F72(a, b, ¢, and d) -2-(3-hydroxypyridyl) -iso-butyl

F73(a, b, ¢, and d) -2-(3-hydroxypyridyl) -sec-butyl




F280(a, b, c, and d) -5-(4-chlorothiadiazolyl)
-i so-pi opyl F281(a, b, c, and d)

woResheemd hyl t hi adi azolyl) -tert-butyl F282(a, POT/US2004/042732
and d) -5-(4-nethylthiadiaasdyl) -iso-butyl F283(a, b,
c, and d) -5-(4-nmethylthiadiazolyl) -sec-hutyl F284(a
b, c,Compboul)d - 5- (4} et hyl t iradi azol yl ) -cycl ohBxyl
P22 07 c, #nd @) and [dR-SShyddoxypihgyl) bi afia@ziwhgkyl
F‘fﬁ% U5, RULRIH) F285(18.2-B-hyfdro:8/pdifyl) -tert-butoxy
K Lé]i,"?éﬁ' g AT (3 droXypy Sy 22 | sebrdboxy:
Eflka,B, ¢, and d) ot hd PRt EORPiiyD ol -Glag T
Efséa,d, ¢, snd d) net hy| thi3hndsonpyrigyD o FA6Fa b ¢, and
179(a,b, cdamddhy| t hi pel-GzlaydydRypyBdylF291(aCl b, ¢, and d)
F8$0(4,%, @eaky ) hi adi p2o(3yhydredypy287ia, b-Brc, and d)
A, D, Thaw b N adi pzofyhydrofypetbyl) F293(a, b, ¢, and
925, bz,‘c“aﬁ' YT RO Sz dfbdypyHaih OPY] ApdgiE D C.
183(aylty cyand d) 'f'ﬁ‘ L'.’ PAES VTR AN 5 i) ol
E&%ﬂa c,andd) and Hy2- (%hyd;oxypaﬂdﬁb hi afirs9; rpr‘gnﬂ
F$a, et yd BP97( a, | 2-(enitrapyridy) -tert-butyl
F86(4,%,fcl, awd @) hi adi pzb(3yhijroppiddbut vl F288{atylb, c, and
F37(a, >, Fahd @pr ot hi pdi-exzeitighyridyty cl ohexydechR®A(a, b, c,
F"éiﬁa,%, candd ' uor 3‘?{3’@‘9&1@5%&’;&9 -Ter T -Hidhexyl-300( a,
] Cand @) >\ I-ERhOPLRNIE 0L VT ] el Phuton oY
IOy MMM O Brst s BN R i s
F—%liagla ¢, gndd) and ‘12 (3511131@13?'1]1456} at hi agirgFal \/I \
FO(adnpoandidir 1 a F3B@-aifropyridyD) and d) -OCF;~
F98(4,fd, und @) hi adi azB{3¢hiiropiid#805(a, |BCE, and d)
Foih,1d, HRd @ N adi azplyhiroplridydP6(a, b.-Be, and d)

E95(h%, <, B0 0 M A0 RZO Fkrop R YT F3UT{a, . C, and
F96(a,b,'c, and d) ot D -CF-nitrbpyridyl) ¥’ UMY ' -n-butyl
F97(a, b, ¢, and d) -2-(3-nitropyridyl) -n-propyl
F98(a, b, ¢, and d) -2-(3-nitropyridyl) -iso-propyl
F99(a, b, ¢, and d) -2-(3-cyanopyridyl) -tert-butyl
F100(a, b, ¢, and d) -2-(3-cyanopyridyl) -iso-butyl
F101(a, b, ¢, and d) -2-(3-cyanopyridyl) -sec-butyl
F102(a, b, ¢, and d) -2-(3-cyanopyridyl) -cyclohexyl
F103(a, b, ¢, and d) -2-(3-cyanopyridyl) -tert-butoxy
F104(a, b, ¢, and d) -2-(3-cyanopyridyl) -ISO-Propoxy
F105(a, b, ¢, and d) -2-(3-cyanopyridyl) -CF3
F106(a, b, ¢, and d) -2-(3-cyanopyridyl) -OCF3
F107(a, b, ¢, and d) -2-(3-cyanopyridyl) -Cl
F108(a, b, ¢, and d) -2-(3-cyanopyridyl) -Br
F109(a, b, ¢, and d) -2-(3-cyanopyridyl) -1
F110(a, b, ¢, and d) -2-(3-cyanopyridyl) -n-butyl
F111(a, b, ¢, and d) -2-(3-cyanopyridyl) -n-propyl
F112(a, b, ¢, and d) -2-(3-cyanopyridyl) -isopropyl
F113(a, b, ¢, and d) -2-(3-bromopyridyl) -tert-butyl
F114(a, b, ¢, and d) -2-(3-bromopyridyl) -iso-butyl
F115(a, b, ¢, and d) -2-(3-bromopyridyl) -sec-butyl
F116(a, b, ¢, and d) -2-(3-bromopyridyl) -cyclohexyl
F117(a, b, ¢, and d) -2-(3-bromopyridyl) -tert-butoxy
F118(a, b, ¢, and d) -2-(3-bromopyridyl) -ISO-Propoxy
F119(a, b, ¢, and d) -2-(3-bromopyridyl) -CF;




F308(a, b, c, and d) -5-(4-fluorothiadiazolyl)
-/ so-propyl "a" neans R3 is -H "b" neans R3 is -CH3
wanastdael3di t r o( cyano) vi nyl pi perazi ne Conpound PET/US2004/042732

racemc. "c" neans R3 is -@3 and the carbon atomto
which R3 is attached is in the (R) copfiguration, "d"
mean<Cdipéund CH and the cardign atom tp which RBsi S
Fidope e e, dnd d T hel DSB-sembbgtidyd) i on. TadCE; 7 ( CHa) 3CO
a, b, ,C?udif;@'-ﬁrﬁnﬁ"ﬁ%}l)"‘b' e >ati31t s thereof,
(&b, AL 7 25 bBmogyndyh T lBa 4
ER3(a b, gy and ), | gyl 32-Criwgmopyidyls C“’ and_d)
E124(8 s ) andoy r i dy| 2-Cletemenyidylls (a -Ihbuw, and d)
FI25(8 b o) sy r i dy| 2-Gelyroopenigyl) G5 (hon-propyl _and d)
FRAB1; 0] aidayr i dy] 2-@teomobptidfy G6 ( aisodpropyl and d)
FEAZ ;) Sleay ! dyl h-3-®8o Y G7 (aerfbut@, and d)
F28(3, b; ,éﬂ ) jy b . C| RO
FR9 by g and ;| gl 12- (3riodgmf5tdYD p o] msecbugl’
F130(3-h 6t bl r i dy] 2-Gejodepyridyh) 1’ ¢ | -cyelphgiyl
FR31(8 b loj by r i dy| 32-Griodopyridal) b c. | aisg-bmpoxy
FE3XA( @1 le] sidayr i dy| )2-¢nicdopyidyBl3 (a, bipomromxxd d)
FBI(a 1] siday 1 dyf )2- (ﬁmﬂbpﬁmyl)eﬂ ( a] -@F; ¢, and d)
ngﬁt;g, gl e AR T 3ock, ¢ and d)
3 W, S 1| -y Lt ORI -‘E‘E“.,?)
m a e apdlll | gyl 32- “CGeiodopypdad) - \1Br o one
F137(a, b, ¢, and d) 22-(3-iodopyridyl) -1
| F138(a, b, ¢, and d) -2-(3-iodopyridyl) -n-butyl
F139(a, b, ¢, and d) -2-(3-iodopyridyl) -n-propyl
F140(a, b, ¢, and d) -2-(3-iodopyridyl) -iso-propyl
F141(a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -tert-butyl
F142(a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -iso-butyl
F143(a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -sec-butyl
F144(a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -cyclohexyl
F145(a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -tert-butoxy
F146(a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -iso-propoxy
F147(a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -CF3
F148(a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -OCFs
F149(a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -Cl
F150(a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -Br
F151(a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -I
F152(a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -n-butyl
F153(a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -n-propyl
F154(a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -iso-propyl
F155(a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -tert-butyl
F156(a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -iso-butyl
F157(a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -sec-butyl
F158(a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -cyclohexyl
F159(a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -fert-butoxy
F160(a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -iso-propoxy
F161(a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -CF3
F162(a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -OCF3
F163(a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -Cl
F164(a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -Br
F165(a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -I




Gl8 (a, b, ¢, and d) -2-(3-fluoropyridyl) -cyclohexyl

Gl9 (a, b, ¢, and d) -2-(3-fluoropyridyl) -te??-butoxy

~ WQ@2Ws(oae13b, c, and d) -2-(3-fluoropyridyl) -isecpuspmxy42732

&1 (a, b, c, and d) -2- (326 uoropyridyl) -CF3 &2

a, b, ¢, and d) -2-(3-fluoropyridyl) -

c, arCbmpowit (3-fljuoropyriawh) -0 &4 (a, b, Bs and
Fi66(z0, 1, 3; Aldi@y opyT|i dyds)metﬁylpgaﬁu«imyl)b -whughd d)
F167(5, b c%{«%y MOV Y- SlmE@ Iy Aidiny. | Mprophl
T T AR R G A dm& b | Sigo-propyl ] 97
6903 by b 0 5. A GOISOPT I £ - ca (5
11702, bagcand d). 2 ( 3l Herlugropyapidin) o riseh Wl G0 (a
1i171¢a, bpagarmt) d) 2- (|34t fydrpgyrindiginyl) i sosebbuipl 31 (a,
IDL72¢a, hyegarid) d) 2- ( 3- meGhihqypyritiidinyls e¢ -dyotopex @32 ( a,

 P173%a, R edail] dy Z- (3 IR{sDhatypyrihidinyl £ Y ¢ LerdxydxyG33 (a,
Pr7dta, 5 adl{dy 2 (3 'lieésnﬂu}ld}}ﬂ] yrt Yidinyl} T Lis&pkdpoxy =54 (&,
B17504, by cangd ) 5 o wE(SAnardpyrpidinyl e b HBE D =5t
El76@p, -CQaIFd%d)mat nyll Ay tdropyadanyy 7 | QCTy, " 7 L gy
EP7(2 et #and @) r i dy| Y-GefluamepyrimidingD) ¢ | -Ghd d)
FPR(R-byet dmd @)y r i dyl ¥-GBfludedfyrimidity]l) ¢/ -Bind d)
F2o(357e) and ayr i dy] U-6Lléstep{ramidinyls, | and d)
F80( Ble. avd @Y7 1 Y] Ja-cDrddtbydrideftilngiR: | Oa-bisyl and d)

T AL Y A G R S T S TR
182 Iy egand i) hlﬂ "4 QrflugrgpirimidinyT) . T pxopyl,i”,l“di”
Fif¥ (@ boezand d) dyi ) | 2-Gochioiopyraziayh (] -fert-fuitylang ¢

F184(3 hoegad/d) dy| ) | 2s@cctionopprazinyl) -iso-butyl
F185(a, b, ¢, and d) -2-(3-chloropyrazinyl) -sec-butyl
F186(a, b, ¢, and d) -2-(3-chloropyrazinyl) -cyclohexyl
F187(a, b, ¢, and d) -2-(3-chloropyrazinyl) -tert-butoxy
F188(a, b, ¢, and d) -2-(3-chloropyrazinyl) -iSO-propoxy
F189(a, b, ¢, and d) -2-(3-chloropyrazinyl) -CF;
F190(a, b, ¢, and d) -2-(3-chloropyrazinyl) -OCF;
F191(a, b, ¢, and d) -2-(3-chloropyrazinyl) -Cl

F192(a, b, ¢, and d) -2-(3-chloropyrazinyl) -Br

F193(a, b, ¢, and d) -2-(3-chloropyrazinyl) -1

F194(a, b, ¢, and d) -2-(3-chloropyrazinyl) -n-butyl
F195(a, b, ¢, and d) -2-(3-chloropyrazinyl) -n-propyl
F196(a, b, ¢, and d) -2-(3-chloropyrazinyl) -iso-propyl
F197(a, b, ¢, and d) -2-(3-methylpyrazinyl) -tert-butyl
F198(a, b, ¢, and d) -2-(3-methylpyrazinyl) -iso-butyl
F199(a, b, ¢, and d) -2-(3-methylpyrazinyl) -sec-butyl
F200(a, b, ¢, and d) -2-(3-methylpyrazinyl) -cyclohexyl
F201(a, b, ¢, and d) -2-(3-methylpyrazinyl) -tert-butoxy
F202(a, b, ¢, and d) -2-(3-methylpyrazinyl) ~-ISO-Propoxy
F203(a, b, ¢, and d) -2-(3-methylpyrazinyl) -CF3
F204(a, b, ¢, and d) -2-(3-methylpyrazinyl) -OCF;
F205(a, b, ¢, and d) -2-(3-methylpyrazinyl) -Cl

F206(a, b, ¢, and d) -2-(3-methylpyrazinyl) -Br

F207(a, b, ¢, and d) -2-(3-methylpyrazinyl) -I

F208(a, b, ¢, and d) -2-(3-methylpyrazinyl) -n-butyl
F209(a, b, ¢, and d) -2-(3-methylpyrazinyl) -n-propyl
F210(a, b, ¢, and d) -2-(3-methylpyrazinyl) -iso-propyl
F211(a, b, ¢, and d) -2-(3-fluoropyrazinyl) -tert-butyl




A6 (a, b, c, and d) -2-(3-CF3-pyridyl) -cycl ohexyl
A7 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -tert-butoxy
wo2es(oas13b, c, and d) -2-(3-CF3-pyridyl) -/s-pPopa%g004/042732
A9 (a, b, c, and d) -2-(34TF3-pyridyl) -CF3 G50 (a,
b, ¢, and d) -2-(3-CF3-pyridyl) -OCF3 G1 (a, b, c,
and (gam gand- CF3-pyridyl) Al G52 (a b, c, aRg, d)
20,5 &:tin&’}ﬁ' ayT) - B 1i&3p{rdzinkh) C. | aRe-byl
F253(3,b, &can 08} OV s fitobftazByDC . 3k Blutyl o
F21(3,] tz,@mnﬁ )i dyl} -2t uw’.fmyrﬁ”zi’le)?; ‘hcydlohe'{s‘;iLL N
F215(8,D,Crand ) i dy| | -2-B-Hueoppprng7 (4 ~legi-bytoxy, n " d)
F215(4,3,Chrd dyr i dy| y2-€3- “BeorobyraginyDss (| aisopropoxyand d)
F227(h,3,C Emd gy" i dy| }2-¢3-Aoetopykingh9 (a.-Cbs c, and d)
F215(5,3, frd QY | YT )2-(EfGorepyzingH0 (4, “OTF;c, and d)
Fif;}'(b,ﬁ,)é[‘,iﬁaw'! Oy (FHESD %ﬂny}ﬁfn(adb ¢, and d)
2eh.cpad d) | 40| 12G; hipog VTN (LB C’-"i‘ﬂ“ﬁ)
Fzél(adn,@mdéx’)n dyl 2- (?c-ﬁq&zfmirazﬁlﬂ?” N Laﬁh Zi oY
F222(43b,@5Bad oy r i dy| y2-(PfperopgmzimyD) b |cn-batd d)
F223(63p,@ard @y i dyl| }2«(fluaePyfaainyl), c,| -armgoppl
72240 3p,GaRd Ry 1 YT )2 (BriluGpyfainyl) C,| -dsoecbrdpyl
55(.b :d*',aﬁa@j“ Ayl 13 74-chotoryfidakinyl§, |aAér-Biltyl
F256(hab i 2y o0 113 (Al |PisoBoudd @)
F227(pshappd Q) | 1| 73-(-chlordmyridazipg -séaﬁutyﬁ";ng) N
F228@abrsand:pyr i dyp4-chloronyridagnysy 3 cxclopexyL o ny’
F229(@3bheycind>d)pyr i dyB) Y4-chioeopyuidgring) 3 |(dertHutorY and d)

F230(a3b) o, db@d)pyri g

v BX4-ccopyuida£ifyhp ouih-propoxy

F231(a, b, ¢, and d) -3-(4-chloropyridazinyl) | -CF3
F232(a, b, ¢, and d) -3-(4-chloropyridazinyl) -OCF;
¥233(a, b, ¢, and d) -3-(4-chloropyridazinyl) -Cl

F234(a, b, ¢, and d) -3-(4-chloropyridazinyl) -Br

F235(a, b, ¢, and d) -3-(4-chloropyridazinyl) | -I

F236(a, b, ¢, and d) -3-(4-chloropyridazinyl) -n-butyl
F237(a, b, ¢, and d) -3-(4-chloropyridazinyl) -n-propyl
F238(a, b, ¢, and d) -3-(4-chloropyridazinyl) | -iso-propyl
F239(a, b, ¢, and d) -3-(4-methylpyridazinyl) | -tert-butyl
F240(a, b, ¢, and d) -3-(4-methylpyridazinyl) | -iso-butyl
F241(a, b, ¢, and d) -3-(4-methylpyridazinyl) | -sec-butyl
F242(a, b, ¢, and d) -3-(4-methylpyridazinyl) | -cyclohexyl
F243(a, b, ¢, and d) -3-(4-methylpyridazinyl) | -tert-butoxy
F244(a, b, ¢, and d) -3-(4-methylpyridazinyl) | -iso-propoxy
F245(a, b, ¢, and d) -3-(4-methylpyridazinyl) | -CF3
F246(a, b, ¢, and d) -3-(4-methylpyridazinyl) | -OCF;
F247(a, b, ¢, and d) -3-(4-methylpyridazinyl) | -Cl

F248(a, b, ¢, and d) -3-(4-methylpyridazinyl) | -Br
F249(a, b, ¢, and d) -3-(4-methylpyridazinyl) | -I

F250(a, b, ¢, and d) -3-(4-methylpyridazinyl) | -n-butyl
F251(a, b, ¢, and d) -3-(4-methylpyridazinyl) | -n-propyl
F252(a, b, ¢, and d) -3-(4-methylpyridazinyl) | -iso-propyl
F253(a, b, ¢, and d) -3-(4-fluoropyridazinyl) -tert-butyl
F254(a, b, ¢, and d) -3-(4-fluoropyridazinyl) -iso-butyl
F255(a, b, ¢, and d) -3-(4-fluoropyridazinyl) -sec-butyl
F256(a, b, ¢, and d) -3-(4-fluoropyridazinyl) -cyclohexyl
F257(a, b, ¢, and d) -3-(4-fluoropyridazinyl) -tert-butoxy




G4 (a, b, c, and d) -2-(3-hydroxypyridyl) -cycl ohexyl
Gr’5 (a, b, ¢, and d) -2-(3-hydroxypyridyl) - t-butoxy
wGzas(oas13b, c, and d) -2-(3-hydroxypyridyl) -/BOprUSpmMg42732
Gr7 (a, b, c, and d) -2-(3428/droxypyridyl) -CF3 Gr8
—b, ¢, and d) -2-(3-hydroxyryridyl) -QCE3 G/9 (a

b, c.Cempownd - 2° (3] hydroxyphridyl) -C| G30 (a, Res c,

Elﬁﬁ(ai,)b cpaid dhydr ok yPp-fldytopyridizidgB)l ( ajsotpromoxyand d)

F259(&@-B)eonekypyr i dy13-(4-fuéBgydidaziid) ¢ | -epgd d)

F 260 B RRRUpYT 1 OV & Tadihidd ﬁ CFg, and

F261(a 1 E LDy UV TS ﬁdg?@ (Fcp, o and—d)-

k%523, h,'%i’ and.d) 7 'dl,j‘ -3-(4s{porgpyridazimyl) UBB ¢ and d)
F263( ey andhd) i gyl ) -3 ("sﬂu%ﬁpmda@wl)(% __c._and d)

F264(3-hici awpg) i dy| ) -3-6efludropydidazB®l) a| -bbugy]l and d)

F255(8yict ey i dyl ) -3-eyfth@bpyydazil® (@-npropyl and d)

F366(8 D) c} &Pty | Ayl ) -3-teflloBpRtayind®0 {3isoRrofyl and d)

F %7 Bl SRPAT T OVTT SO RERaAaoh) (TorePipudiys < )

F258( b et aga] S Sl apaly) ©) , -1 butyly

F259(a by g a0ehd) dyl ) -5-@r-chleratiyiadiazolyl) [ sseq-bagyl’

E2570(2 b c ansh} | dyl ) - Grchtwttiadiadsiyly | sexelabesy]

EZM (B baict ansbg) i dyl ) -5-(4-éroflaadidvoly) armrichutoxy

F2r2(3b)icf aatpgy i dy| ) -5-@-8épthisdzold) b -is6-prapddy d)

F273(a D) el 4Py | YT ) 50 i SiMliadio1fif | Bepe, and d) -

F2al o PN UV s s b lmm oS TR

F275¢4, b, & and d) 3?,1 -5-(4=ch wqw#m oD LCh O ond &)

EZJ6fa b, v’;ﬁﬂdn Yidylf-5 -dechlozgitiadiazolyl) “ [ “Br ’

F277(a,b,c,andd) ~ | -5-(4-chlorothiadiazolyl) | -I

F278(a, b, c, and d) -5-(4-chlorothiadiazolyl) | -n-butyl

F279(a, b, ¢, and d) -5-(4-chlorothiadiazolyl) | -n-propyl

F280(a, b, c, and d) -5-(4-chlorothiadiazolyl) | -iso-propyl

F281(a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -tert-butyl

F282(a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -iso-butyl

F283(a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -sec-butyl

F284(a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -cyclohexyl

F285(a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -fert-butoxy

F286(a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -iso-propoxy

F287(a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -CF3

F288(a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -OCF;

F289(a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -Cl

F290(a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -Br

F291(a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -I

F292(a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -n-butyl

F293(a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -n-propyl

F294(a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -iso-propyl

F295(a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -tert-butyl

F296(a, b, c, and d) -5-(4-fluorothiadiazolyl) | -iso-butyl

F297(a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -sec-butyl

F298(a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -cyclohexyl

F299(a, b, c, and d) -5-(4-fluorothiadiazolyl) | -fert-butoxy

F300(a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -iso-propoxy

F301(a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -CF;

F302(a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -OCF;

F303(a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -Cl




Gl02 (a, b, c, and d) -2-(3-cyanopyridyl) -cyclohexyl

Gl03 (a, b, c, and d) -2-(3-cyanopyridyl) -tert-butoxy
wGRMWs/06e30b, ¢, and d) -2-(3-cyanopyridyl) -zsSPOTa|Seo0y/042732

Gl05 (a, b, ¢, and d) -2-(32xyanopyridyl) -CF3 G106

(a, b, ¢, and d) -2-(3-cyanopyridyl) -OCF3 Gl07 (a, b,

C, aQegnfhound- (3-cyanopyriduk) -d GLO8 (a, b, Ry and
F3D4Zb G ahd ) OPYT 1| I3I(-fhiSrotkia@dzdigh) H.-Bi, and d)
F305(a,b Lé'%mﬁ@j” IYT)_57(4-fido 1i%@’aztﬁyl)c qnd d)
F396<?aszbr¥,,§niﬂﬂ’) :\’,: 5 Hoidtbiadiaglyd 1] Ayl © T
F307(agb s, AA)r | cy [y yorciipdiazalyR ([ n-firopyl
F3p8(a3bbr,amdmr i dy||)-5-(tdhordshiediazaiyhs |(ziso-Bropyl _and d)
“a¥ ek R BRHPYri dyl) -iso-butyl GL15 (a, b, c¢, and d)
“b* Zrcais RE RIOPY lahd e Nitcreyaho)vidylibdbzifia Compoand andcatic.
o %eﬁﬁ”s ]@{ RNOPY, 2hd We) carlonCd 6 € Which s is achled icin thadR)d)

o Byridyl) -tert-butoxy GL18 (a, b, c, and d)

“d” %n S ] % %”Egii;ahg \{1{1% carléffpg%oﬁQQ %l(gﬁ]ﬂ'g,gls (aﬁacﬂéd 1§31n tﬁ@ @S)d)

- ound An
d) - pyri dyl) COoR3 GL21 (a b, c, and d)
-2-(3-bronmopyridyl) -d Gl22 (a, b, ¢, and d)
-2-(3-bromopyridyl) -Br GL23 (a, b, c, and d)
-2-(3-bronmopyridyl) -1 G124 (a, b, c, and d)
-2-(3-bromopyridyl) -n-butyl GL25 (a, b, ¢, and d)
-2-(3-bronopyridyl) -n-propyl GlL26 (a, b, c, and d)
-2-(3-bromopyridyl) -iso-pmpyl GL27 (a, b, c, and d)
-2-(3-iodopyridyl) -tert-butyl GL28 (a, b, c, and d)
-2-(3-iodopyridyl) -iso-butyl GL29 (a, b, c, and d)
-2-(3-iodopyridyl) -sec-butyl




G130 (a, b,
G131 (a, b,
wWGLad/ 066,30 b,
G133 (a, b, and
b, ¢ and d) -2- (3-
and d) -2-(3-iodop

, and
and
, and

OOOO

-2-(3-iodopyridyl)
-2-(3-iodopyridyl)
-2-(3-i odopyridyl)
-2-(3-iodopyridyl)
-4-(5-chl oropyrim
and d)
c, and d)
b, ¢, and d) -4-(5-
(a, b, c, and d) -
Gl46 (a, b, c¢, and

-4-(5-ch

d -2
d) -2-
d -2
I odopyri dyl)
yridyl)

-1 G138 (a, b,
-n- but yl
-n-propyl GL
-/ s- propyl
di nyl)

| or opyr iQu
chl oropyri

P L

- (3-iodopyridyl)
(3-i odopyridyl)
-2-(3-iodopyridyl) -

d) -2-(33G odopyridyl)
-OCF3 Gl35 (a, b, c,
-C G136 (a,
-2-(3-iodopyridyl) -Br GL3¥able7 b,

-tertl: bu
- 4- (5-chl oropyrim di nyl )'Ni sézbut yl
n I) -sec- butyl
1 di nyl)
rimdinyl)

- cycl ohexyl
-tert-butoxy

- CF3 Gl34 (a,

b, c,
and d)

and d)

and d)
r{a, b, c,

and d)
and d)
and d)

b, c,
b, c,

Gl42 (a, b, c,

G143 (a, b,
Gl44 (a,
- cycl ohexyl

- W propoxy G147 (a, b, c, and d)

-4-(5-chloropyrimdinyl) -CF3 Gl4g"(a, b, c, and d)

-4-(5-chloropyrinmdinyl) -OCF3 Gl4Q (a, b, c, and d)

-4-(5-chloropyrinmidinyl) -d GL50 (*%1 b, ¢, and d)

-4-(5-chl oropyrimdinyl) -Br 51 (a, b, ¢, and d)

-4-(5-chl oropyrim di nyl) ¢ 2 (a, b, c, and d)

-4-(5-chloropyrimdinyl) -n-butyl G153 (a, b, c, and
arff) plrafmi&uti Bd18 e papthble diltythdreof wherpyl G154 (a, b, c,

and d) -4-(5-chloropyrimdinyl) -zso-propyl G155 (a,

b, ¢, and d) -4-(5-nmethylpyrimdinyl) - t-butyl GI56

(a, Compownrdt d) -#-(5- et hg(ilpyr i m di nyl) -z'sRputyl

&1ed 1,8 aft aF . 2Nd] B(3-GuibRpYBENYT PYT | De BiltyD)

G2, b, ¢, dnd d) -2-(3-chloropyridyl) -iso-butyl

G3 (a,b,c,and d) -2-(3-chloropyridyl) -sec-butyl

G4 (a, b, ¢, and d) -2-(3-chloropyridyl) -cyclohexyl

G5 (a, b, c,and d) -2-(3-chloropyridyl) -tert-butoxy

G6 (a, b, ¢, and d) -2-(3-chloropyridyl) -ISO-Propoxy

G7 (a, b, c, and d) -2-(3-chloropyridyl) -CF;

G8(a, b, c, and d) -2-(3-chloropyridyl) -OCF3

G9 (a,b,c,and d) -2-(3-chloropyridyl) -Cl

G10 (a, b, ¢, and d) -2-(3-chloropyridyl) -Br

G11 (a, b, ¢, and d) -2-(3-chloropyridyl) -I

G12 (a, b, ¢, and d) -2-(3-chloropyridyl) -n-butyl

G13 (a, b, ¢, and d) -2-(3-chloropyridyl) -n-propyl

G14 (a, b, ¢, and d) -2-(3-chloropyridyl) -iso-propyl

G15 (a, b, ¢, and d) -2-(3-fluoropyridyl) ~tert-butyl

G16 (a, b, ¢, and d) -2-(3-fluoropyridyl) -iso-butyl

G17 (a, b, ¢, and d) -2-(3-fluoropyridyl) -sec-butyl

G18 (a, b, ¢, and d) -2-(3-fluoropyridyl) -cyclohexyl

G19 (a, b, ¢, and d) -2-(3-fluoropyridyl) -tert-butoxy

G20 (a, b, ¢, and d) -2-(3-fluoropyridyl) -iSO-Propoxy

G21(a, b, c, and d) -2-(3-fluoropyridyl) -CF;

G22 (a, b, ¢, and d) -2-(3-fluoropyridyl) -OCF;

G23 (a, b, ¢, and d) -2-(3-fluoropyridyl) -Cl

G24 (a, b, c, and d) -2-(3-fluoropyridyl) -Br

G25(a, b, ¢, and d) -2-(3-fluoropyridyl) -I

G26 (a, b, c,and d) -2-(3-fluoropyridyl) -n-butyl

G27 (a, b, ¢, and d) -2-(3-fluoropyridyl) -n-propyl

SOPPT @IS200¥/042732

G145
-terf-butoxy




G158 (a, b,
-cycl ohexyl

c, an
G159

wo2esBeemd hyl pyri m di nyl)

d d)

(a, b, c, and d)

-4-(5-nei hyl pyri m di nyl)

-te?t - butoxy GL60 (aPpcCijuseqo4/042732

and d) -4-(5-nethyl pyrimdiswyl) -zs -propoxy GL61 (a,
b, ¢, and d) -4-(5-nethyl pyrim’di nyl) -CF3 G162 (a, b,
C, a@gn@}mn& (5 mgt hyI pyrlm. | nyI ) - I:FS Gl63R(8 b,
G28 (a1 ¢ 4nd ) E,i LA ALY R i O s
Gﬁ? (a b,(Cga D‘I\I| n;n ﬂ%hﬁﬂ\ﬁ'&l'%@)‘ “D:gur yeké-f?ﬁ’tbsl:g r:;:t:a
G38.(aph, ceanddy d) - 4%%%—‘&%3@@% i il PP it vl
G316, f,x, ad dy,_and -2)3-meit8pyredyby | py rli-necdbutyl )
G32-(R/RRY hn&@lH8 (a, -D(3-enetleyiplyriyl) -cyclohexyl
GG, B apY T M B methApyidly@Py! Glef+baoxph, ¢, and
G (a.h, and A, TV A (AR :>yric8717 OUTYiso\mépody?: 0. C,
G35 (a. 1y cynd 4l) ':”?I o e yIDYdyT) Vo deCHe 51‘75" ( 2
G36 (&, bemaand ) - 4. ( §-HGeShYPYI ny1 Y QG ohexyl G173
G34,(abh, G andidl_d) | 42(B-mathdpwidsl) mi dilmEll) - tert-but oxy
G@B?(é bz, ahd @, and -2)3-wetlifpyrididy opyr|i Hirdi nyl )
G38; Y QRR1M) GL75 | (-2-(3Buetkyl a;ﬁﬁwylpl) -1
SO O () e, T
l(}i,;b' it R eth 19 NN n-plo
G%(.asbf 6 a8A8yr i i gPhginethdpyadyly ¢ o' | yso-prop§ 'ﬂ S%
GAB (apb; ¢ @odshyr i i|dPdHOFnyridyBo (a  |oreredityhy gy
G4 (@bbj ¢, aadabyr i m diZf(QJrQFg-eridurt)w c18h-igabutl ¢ and
GH5 @db{ §abldupr opyri-ai@iCHpyridyhpr opyI G8hutyh, b, c,
~Wa, b, &, Anl3pT [ uor QQXBlGngfbﬁhﬂly)) - ZS0- pregpivhexsl 83 (a,
A7 (“ahbf‘é,,%n&i)d 2= (- SR FRRWRRDTY! ) - 8bh-thixyl GL84
Gi%e. bcapd @) L I"C-Clypyrdih "o L sto s ARA
G4%ea, hygand & | -2°(3-CFs pyndyi)‘“ ORYTRREY
G50 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -OCF3
G51 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -Cl
G52 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -Br
G53 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -1
G54 (a, b, c, and d) -2-(3-CF3-pyridyl) -n-butyl
G55 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -n-propyl
G56 (a, b, ¢, and d) -2-(3-CF3-pyridyl) -iso-propyl
G57 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -tert-butyl
G58 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -iso-butyl
G59 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -sec-butyl
G60 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -cyclohexyl
G61 (a, b, c, and d) -2-(3-CHF,-pyridyl) -tert-butoxy
G62 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -1SO-propoxy
G63 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -CF;
G64 (a, b, ¢, and d) -2-(3-CHF;-pyridyl) -OCF;
G65 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -Cl
G66 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -Br
G67 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -1
G68 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -n-butyl
G69 (a, b, ¢, and d) -2~(3-CHF,-pyridyl) -n-propyl
G70 (a, b, ¢, and d) -2-(3-CHF,-pyridyl) -iso-propyl
G71 (a, b, ¢, and d) -2-(3-hydroxypyridyl) -tert-butyl
G72 (a, b, ¢, and d) -2-(3-hydroxypyridyl) -iso-butyl
G73 (a, b, ¢, and d) -2-(3-hydroxypyridyl) -sec-butyl




Gl86 (a, b, c, and d) -2-(3-chloropyrazinyl)
-cycl ohexyl G187 (a, b, c, and d)
woe20(sBee3hor opyrazinyl) -tert-butoxy GL88 (a, BCTaS2@0AM42732
d) -2-(3-chloropyrazinyl) 43s-propoxy G189 (a, b, c,
and d) -2-(3-chloropyrazinyl) -CF3 GI90 (a, b, ¢, and
d) - ({,ﬁp&md)ropyrazi nyl ) -AC rF3 G.191 a, b, c,rgnd d)
G [y by fh all Y T 221 [T G-isfgro @gdw -&yclohkylC)
G75 {3 b, "q;d%_";;qg-é}hﬁrwg e% -1ert-BUtoxy
G726 bl r azi nyA-3-hysrexpyrid ' | FSOPIODOXY ng g
G?7 (8 be b axdodbly r azi mﬂ-@—hydr@xmxiﬂylosl% (@ b, c. and d)
678 (315 b) iy r azi pyA-13-hykeypyridyl) GL9V-Q&F; b, ¢, and
Q79 (£ 3; 4L &y PYr 2 Byhydrok@ytidyt yl | &B8 (a, b, c,
636/, el Sa )oY | DI voyriy DU ¥B: CTO9 (2, D,
G81 {3, b, clandd) 5 (ol oo sif)‘fmﬂyDbe_“ bty G200 (&
GB2 (b & anl ) 4 d) - b= - Bydrorps ;n-bufg'i” ' %” 'b. ,;’;;;
@@Qa,ba.c, and @) and| &rG-hydroxyayidy pyr o /2-RYAPY
684 (pibopoand @03 (p;2- 6-hydromypyridyl) -iso-propyl
685 (3 byefdnd @y r azi hyl-{3-niGoBy@hAy (a, b teerbuayld d)
G86 (= pTeldNd @Y 321 NY1.13-nitdobyridsdo (a, bbsoibutﬁnd d)
G&7 {2 b dRd BY T 22T [ 43 Aidopysdid) (3 DY -Gec bR @)
GS8 by g and dl), -, (3 niftopgidl) (oY Sy i)
GBY (& bwes aid @r a7i hyA-43-nigopyadyl) os -fen;bumy
G90 (8bwetand dyr azi hyd-§3-niropyids)) G210 | (HO-POPEY and d)
691 (8hyes 4md @yr azi hyd-i3-nirropymdydpyl G211CFa, b, c, and
db2 (21, 3; ada'@y opyr aza-(Brhitrophedily but yl Coopbynd Arl a
eééfa,,ktﬁc, dhd @) 2Na] O (-Aidopydid P OPYT azenyl)
GotYs, By And ) > (O] (3 FirroBlayl) -Br
G5 (a, b, coand i) o2 | {3-nittopytidyl). I
G96 (a, b, ¢, and d) -2-(3-nitropyridyl) -n-butyl
G97 (a, b, ¢, and d) -2-(3-nitropyridyl) -n-propyl
G98 (a, b, ¢, and d) -2-(3-nitropyridyl) -iso-propyl
G99 (a, b, ¢, and d) -2-(3-cyanopyridyl) -tert-butyl
G100 (a, b, ¢, and d) -2-(3-cyanopyridyl) -iso-butyl
G101 (a, b, ¢, and d) -2-(3-cyanopyridyl) -sec-butyl
G102 (a, b, ¢, and d) -2-(3-cyanopyridyl) -cyclohexyl
G103 (a, b, ¢, and d) -2-(3-cyanopyridyl) -tert-butoxy
G104 (a, b, ¢, and d) -2-(3-cyanopyridyl) -ISO-Propoxy
G105 (a, b, ¢, and d) -2-(3-cyanopyridyl) -CF;
G106 (a, b, ¢, and d) -2-(3-cyanopyridyl) -OCF;
G107 (a, b, ¢, and d) -2-(3-cyanopyridyl) -Cl
G108 (a, b, ¢, and d) -2-(3-cyanopyridyl) -Br
G109 (a, b, ¢, and d) -2-(3-cyanopyridyl) -I
G110 (a, b, ¢, and d) -2-(3-cyanopyridyl) -n-butyl
G111 (a, b, ¢, and d) -2-(3-cyanopyridyl) -n-propyl
G112 (a, b, ¢, and d) -2-(3-cyanopyridyl) -isopropyl
G113 (a, b, ¢, and d) -2-(3-bromopyridyl) -tert-butyl
G114 (a, b, ¢, and d) -2-(3-bromopyridyl) -iso-butyl
G115 (a, b, ¢, and d) -2-(3-bromopyridyl) -sec-butyl
G116 (a, b, ¢, and d) -2-(3-bromopyridyl) -cyclohexyl
G117 (a, b, ¢, and d) -2-(3-bromopyridyl) -tert-butoxy
G118 (a, b, ¢, and d) -2-(3-bromopyridyl) -iSO-propoxy
G119 (a, b, ¢, and d) -2-(3-bromopyridyl) -CF3




&14 (a, b, c, and d) -2-(3-fluoropyrazinyl)
-cycl ohexyl &15 (a, b, c, and d)
wWo20(sBeé1300r opyrazi nyl) -tert-butoxy &Q16 (a, BCTAS2@AM42732

d) -2-(3-fluoropyrazinyl) 48b-propoxy &17 (a, b, c,
and d) -2-(3-fluoropyrazinyl) -CF3 (18 (a, b, c, and
d) @(ﬁﬁp(fdmpropyraz! nyl) APCF3 K19 [a, b, c,Rgnd d)
G206 &; b, CIhAW 22T LB bibtnolrdhl) & D] -GeFand d)
GR1G@, oi ﬁ%’nhrd)} ‘Zi; e (3-bromapddy) = | - (‘31 and d)
G122 (2 by s S0 a7 3 DROGRTY ED 23 | BT b oo
GR2Y®, bl wandshr azj ny@--bramepyidal) 0224 rfa b, c. and d)
G224 @; b) eyandpdr azi y2-(3-brosopymdyt) G225-r-hutyb, ¢, and
@125 @; bac, @RaanoPy T | Fa@ brshopyricyly - but yin-Gag61 (a, b, c,
G126 @l{,b,’ & and ® OT PRY{3-818A1oB¥lidyl) | SO- Pukylprdpd® 7 (a, b,
Glz'f‘dé?lg apdd), %W%Héé’ﬂfd&i)y' ) s oterttutyl et AL
LTI TN AR 0 A SIRARINE D T o
@50(% b, c,@ndcd) and &(3 @d@wr )()r apyr (“}Wﬁh‘ﬂﬁl\
G130 @, bpo)apnd@®31 (p; -2-3-iodopwaiidDd) -cyclohexyl
G831 Gr, bhé,amdny)r | dagingd-odesrRly232 (a, -fer-ytoxynd d)
G¥33 Gy, bNE SRy’ | dagLnys. Dodopfeldy)Z233 (@-is®-prépoxgnd d)
G133 G, b, ,%n‘dpa’)’ raay '2"%‘1 iodoﬁﬂvndfjbff (3, [Dgpg, and d)
G134 (. )f»m:,” D | ok A odopyr 5 ¢ &"‘ Pock; amd 0
G137 (8, B i da .%C-xodowrﬁimn N S A
6136 G, bacstidsbopyr | daii-iegopyridilar opyl | CBRA (A, b .
G137 (), b; 3-aidk dhl or pp+(3-epyridyl) -/ s- plebyl (239 (a, b,
G138 b@l}, andt A4 - et Ppiodogaidyiy! ) -t era-bbttyl G240

39 ch,,aﬂRPd)d) - B: 2@3{8@5%&3,}')“ dazi nyﬂl)l-,m}quso but yl

c,,,zind"d) AT O 3 Baby Y T PYT 986

G (a, ,5 and d) -4-(5-chloropyrimidinyl) | -tert-butyl
G142 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -iso-butyl
G143 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -sec-butyl
G144 (a, b, c, and d) -4-(5-chloropyrimidinyl) | -cyclohexyl
G145 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -fert-butoxy
G146 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -iso-propoxy
G147 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -CF3
G148 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -OCF3
G149 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -Cl
G150 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -Br
G151 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -I
G152 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -n-butyl
G153 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -n-propyl
G154 (a, b, ¢, and d) -4-(5-chloropyrimidinyl) | -iso-propyl
G155(a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -tert-butyl
G156 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -iso-butyl
G157 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -sec-butyl
G158 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -cyclohexyl
G159 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -tert-butoxy
G160 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -iso-propoxy
G161 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -CF3
G162 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -OCF;
G163 (a, b, c, and d) -4-(5-methylpyrimidinyl) | -Cl
G164 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -Br
G165 (a, b, ¢, and d) -4-(5-methylpyrimidinyl) | -I




X242 (a, b,
-cycl ohexyl

c,
@43 (

wo2esheemd hyl pyri dazi nyl)

and d)

- 3- (4- et hyl pyr
b, ¢, and d)

a,

-but oxy 44 (a,

I dazi nyl)

d) -3-(4-nethyl pyridazi nyl 334 w propoxy &45 (a, b, c,
and d) -3-(4-nmethylpyridazinyl) -CF3 (46 (a, b, ¢
and @omﬁ’m{nﬂ met hyI pyr i da2|A[1.¥I ) -OCF3| &47 (a,Rf, cC,
Gl6b @n, e ahddcr W ByE! Iﬂé'ti imidibd) F4Poket B, ¢, and
G167 (3, _“’q, oo .“%' Aarmethyipyddfvly L hpropyle, A1
GE6Y (@, heo @A) i d 14n(‘\’5rrilethﬁlpmmwmﬁéq Liggpr yT‘ &
@169 @, bsc,apdi)| pyrli daBriyarypyrimigingpy | | dpgdutd b c
GIT) @) b; G-agd-dyet hy|l @y(SHlesropyrinidigdo- priophiity:253 (a,
®17C, B,n@,l afl @) 3- (A Al Gofenypyriadingy) ) | -seePhebut yI G254
G772 bCe, BT - BAlG-AROP ARNIIAB? | NYeyklohkRfl- DUL !
GI73(a, 5, ¢ and ) 7] A (S-Tucrpydididdty " | “RABHoRy
GE4 (a, by uands), | ol 4Grifiorapyrimidingl)  roisorppopoxy
GRS @ b, g and d)| yor oﬂvﬁﬁwpmimldmﬂb 3m\(v’(‘nrmm|’nd
@176.(a3h, G2md d)a, b), -4e(5-Buatopyrim@inyd) | LQEBpyri dazi nyl )
G177 @, BPMd@59 (ja-4-(-flgoropyirtmidinyl) | -Cl
G178 @&, bl ShARY" ! daz1gNE-fluor ﬁuﬁi@lﬁgllf aj-B; c, and d)
GY79 (5, by 6 mdr) | UoF AR flucr ) A1 b, €. and d)
G130 (. b, G, | dabidtytluorgpynigt s&f‘ -n-bhtyl e
G381 (0. b} xndif)r | dal t4i(-Sluorppysmudiny) " |, h-propyly )"
G382 (a, b} eomdgdr | dalz i4n(A-fluorapyrimidinyt 6 -iseprepyl ¢~ and
G)83 @, bdle,fdndat)opyr | @a@-chlbiopynzipybpy| | Ge6ewtd, b, c,
6184 @), b; &-dodr-d)l Uor ppy(3-eldaiopytayinyly pr Opib-bGRG7 (a, b,
€18§‘ Tp0e, ana ) CN[ F-B-Bligdp9agingl)) -1 efde-bujly! 268
ST eyginidd) A G- GHIbI YlaZi T 27 PLHfclotek O DUTY!
G187 (a, b ¢ andd) | -2-(3-chldropyrazinyl) hi T leFDULSXY
G188 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -iSO-propoxy
G189 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -CF;
G190 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -OCF3
G191 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -Cl
G192 (a, b, c, and d) -2-(3-chloropyrazinyl) -Br
G193 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -1
G194 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -n-butyl
G195 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -n-propyl
G196 (a, b, ¢, and d) -2-(3-chloropyrazinyl) -iso-propyl
G197 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -tert-butyl
G198 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -iso-butyl
G199 (a, b, ¢, and d) -2-(3-methylpyrazinyl) ~-sec-butyl
G200 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -cyclohexyl
G201 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -tert-butoxy
G202 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -1SO-Propoxy
G203 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -CF;
G204 (a, b, c, and d) -2-(3-methylpyrazinyl) -OCF3
G205 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -Cl
G206 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -Br
G207 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -I
G208 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -n-butyl
G209 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -n-propyl
G210 (a, b, ¢, and d) -2-(3-methylpyrazinyl) -iso-propyl
G211 (a, b, ¢, and d) -2-(3-fluoropyrazinyl) -tert-butyl
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-cycl ohexyl
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and d)
b, ¢, and d)

K71 (a,
wo2e(sMhect3h or ot hi adi azol yl)
-5-(4-chl orot hi adi aa#d yl )
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-5-(4-chl orot hi adi azol yl)
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pmpoxy &73 (a,
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G e it

-Lsbdbufpt /0 (3,

G213 T b Y, angl ) CF

S

Y

GET1 L preamdg or

O
Y
Z

G215 §1) b, &M@hl or

otthi3adverepyseripyDn- p

aZndn L

ot hi
G21Gi(ag beld, and-d)4~ch

&G Huardpaanhyl))

SLSW}’@Sl

G217 (a, bee, amddd)d)

5-A G~fiedrbyyrahingl)i azoLgF)

-tert-butyl

@ﬁ(a@ B, C,.tbnin and

@) (3-tdrfy

o JPas Ry T N 4d0@ED! Y1)

G2, ¢ 3 (g

-2 (3-flnorBpyrasihyl)

Gl

L.

A andd);
b,'¢; and d f“dl,

| 2R SHEIORYISERYD o

=& \a, o, U,
f")QL_\ (2

", (a

V\II

G220
G221.(4, pnm\pﬁc)q (4l

ReOnNorRpWAZIEYR | y |

-1 prt - but oxy

@%(% B, cskﬂndc,d.) and

& (3-Buqrapyrazinyl t hi adi-hwolyl) -

G223 Gubxy, aBd3l) ( a,

12-(Beflu@nplyrdzinyl)

-n-propyl

G224 @, bR, nldtd)i adi

203y flloropyrdzidi§8 (&

-is®prépyl and d)

G228 &, BEd I31¥ﬁldtd[)' adl Bl ehloropXidazied®® | derdbutfl, and d)
(G226(5, BEL B 2 A0 W ioro i g 01, ] —Ho-blieyl 70 O)

G221 s bl o, LA Hono i)l eindog

G228 (, et ipdid); adi bnidyehloropyidaziny o Cyeloheryl ¢~ and

@329 &, bacadid) t hi ad-Ezdilgiopyridazoybpy | -eardmi¢xy, b, c,

G230 @) b; &-apd-dyet hy|l Bh{dadilappyndarini)s 01 pisopydpo 95 ( a,

$23C(a, BDE sl d)°- (4F BLuosmélopatdazpiy! ) -cEert - butyl

GEIDGL B, cmdS)_ANT B (& Sbibpl iR AbEEDT YD)

G233, B 3 antil! °‘;;3; 4-chlorfdpyridazinyl) | -Cl

G234 (a, bI c,andd) | -3:(4 clﬂoropyrldazmyi) -Br

G235 (a, b, ¢, and d) -3-(4-chloropyridazinyl) -I

G236 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -n-butyl

G237 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -n-propyl

G238 (a, b, ¢, and d) -3-(4-chloropyridazinyl) | -iso-propyl

G239 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -tert-butyl

G240 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -iso-butyl

G241 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -sec-butyl

G242 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -cyclohexyl

G243 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -tert-butoxy

G244 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -iso-propoxy

G245 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -CF3

G246 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -OCF;

G247 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -Cl

G248 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -Br

G249 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -I

G250 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -n-butyl

G251 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -n-propyl

G252 (a, b, ¢, and d) -3-(4-methylpyridazinyl) | -iso-propyl

G253 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -tert-butyl

G254 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -iso-butyl

G255 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -sec-butyl

G256 (a, b, ¢, and d) -3-(4-fluoropyridazinyl) -cyclohexyl

G257 (a, b, ¢, and d) -3-(4~-fluoropyridazinyl) -tert-butoxy




X298 (a, b, and

-cycl ohexyl

C,

@99 (a,
wo3e(sMdeé1300r ot hi adi azol yl)

d)

b, ¢ and d)

-5-(4-fl uorothiadi azol yl)

-tert-butoxy G300 (&CTWS204/042732

and d) -5-(4-fluorothiadiaasd yl) -wo-propoxy G301 (a,

b, ¢, and d) -5-(4-fluorothiadiazolyl) -CF3 G302 (a,

b, ccﬁﬁgo‘gﬁd 5 (4 fl uor ot mmdl azol yl} - OCF3 RP3 (a,

G, it 7 P ] PR T, AT
soyand @) o | oCeAtorgayidazimyl)” | R azobyl )

@@ls(% B, cxanded) andl b (& Auqrapynidainid;, haOGY o) v )

GP6b(x, P) c,@@7dY a, b-3-@-flugrapytjdazinyl) | -Cl

G326 G, bl cemad &) adi am(@ﬂﬁoropymﬂazby’ﬂ) GBOBr(a, b, c, and

4263 &, bdcfdndod)0t i Ad-eZ idtopyrid@imlopyl-I1 " a” means R3
_gﬁcl b, O, allbd®) S, p-3-04- ﬂh&fépﬁ%zhﬁ% | nbutyl |
263, ‘b%“'hddvﬂéﬂ.’é' ERtEAIopyidazl) | Pnopfopyl” o 2
GO0, [a byciand ) o 3X4-Tluoropyid 505
G2$B(mbgesand dar hoh-Htdoshlorotiipdiazoldy | stesrhW¥hed is in
G268 (5D, c.omd dur at | en(4-dhleroDEsdipgoTyIDNS -ise-butidd her ei n,
GD69 (£ bys, dirkd) abol &-bashlogtHiadihmbiing | rearbung: - (C |
GO IRbKY, and‘@ﬁns R[4 gliefthisdiazdlyl9r | beisheeel
G991 EBLES a4 O°ar Ty BRMI L LRI Oyl OhRBEPOT
S T R NG TP A A TS e S A
G213 ‘)ghlbwﬁ and Id)nm(\/ [-5-(4;¢h] :I }ﬁ@iaiélifl)xp;'y : N nonyl
GATH (2 bdeand dRepr bsE(f-ellpipthipdiazaddd | ~PEF3- G o) al kyl s
G275 ()b, €, amdodopy| | -5-(Gedotvttiigdiazolyl) byt-¢l |
62?6 ta, Dytydnd d)o- pers-y-chlofoghipdiniotyl) 1-Bet hyl butyl,
G27PEY, Blind d) 3- TP -BlbMhiadiadollh MeLDyT propyl,
G278 “‘44'5}3 ;,n% CaPPY | _sATEOoEdRYElyD 211 o IPENT YT
G219 [a b brand dyy_ oy [ A pﬁiproﬂﬁadlamlill' YRR
G280 (31, beesAndd) vi | 15-G-ailagothiadiazalyl ’-zso -propyl
@281 G, beciaridd) vI . | 25-Gh-vierwithiadisaelyl), | -zers-butyl
G282 (i, betharidbd) v , | 15-(etieihyltbiadiazoFhnet-ivpibuepy |
28 1), 0oand d) -5-(4-methylthiadiazolyl) | -sec-butyl
G284 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -cyclohexyl
G285 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -tert-butoxy
G286 (a, b, c, and d) -5-(4-methylthiadiazolyl) | -iso-propoxy
G287 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -CF;
G288 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -OCF;
G289 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -Cl
G290 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -Br
G291 (a, b, c, and d) -5-(4-methylthiadiazolyl) | -1
G292 (a, b, ¢, and d) -5-(4-methyithiadiazolyl) | -n-butyl
G293 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -n-propyl
G294 (a, b, ¢, and d) -5-(4-methylthiadiazolyl) | -iso-propyl
G295 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -tert-butyl
G296 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -iso-butyl
G297 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -sec-butyl
G298 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -cyclohexyl
G299 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -tert-butoxy
G300 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -iso-propoxy
G301 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -CF3
G302 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -OCF;
G303 (a, b, ¢, and d) -5-(4-fluorothiadiazolyl) | -Cl
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4- et hyl hexyl , 5-net hyl hexyl, 1, 2-di nethyl pentyl,
1, 3-di net hyl pentyl, 1, 2-di nethyl hexyl,

wao 285ch6em30 hy | hexyl , 3, 3-di met hyl hexyl , PCT/US2004/042732
1, 2-di et hyl heptyl, 1, 3-di ng&t hyl heptyl, and
3,3-dinethylheptyl. "-(Ci -C6)alkyl" nmeans a straight

chai rc(ﬁﬁpmr;mched non- cycl ige hydrocarbon havi nggfrom1
é?()gﬁ(a&ﬁ[@,%ﬂldaﬂ ons. TR eGP l,@lﬁ}rdLgpt charn -{C
GA03(, b, ¢ and :L:“t“, A AT T T R RN RAT

G0hon bt e &) 06 L (h N 45

G

duqrathiadhazolyl), | By

G3@Z(abi gland dlo- but yi-{4-Hvarpthissiiazgly)) - | -weranyl

G bne,nd d) net hyi-Euflydrpth?adiarohyt) blitagb-propyl

“I-heihb Ryl , 1, 1-di net hyl propyl, 1, 2-di net hyl propyl,
“ﬁ”rﬁ%@ﬁﬁ?@ﬂ andzthEanﬁ P@iﬂb&ﬂlcﬂﬁfi&lﬂid is racemic.

e R R
‘% rgeaé]]s tlfhyéilgm the gﬁrgo LTRS AR :‘ég is attached is in the (S)

3, 3-%ft 0Butyl -(C2-Ci o) al kenyl " means a strai ght
chain or branched non-cycl i ¢ hydrocarbon having from 2
to 10 carbon atons and including at |east one

car bon-carbon doubl e bond. Representative straight
chai n and branched (C2- ow i ncl ude -vinyl,

-allyl, %%&Fﬁ%m fhg't%ﬁfs%gé/ci abovb?ﬁ Fﬁﬂ%¥elﬁﬂ%ﬁ1g meaning:

- 1- pent en - 2-pent eny ut enyl,

-2-met hyl 2 2~b "

_1- hexenyl - %Cl g,{ (ﬁg% § r?gang g%ﬁgﬁﬁéﬁan@oxﬁ&%@dﬂ% n01i1 -cyclic
hy&o&@l@drﬂm)ﬂmg fr3mhiegot 1®’t}akbon-a10m$t Eépthsentai’we strﬁglyﬂ chain -(Cy-

-3-octenyl, -1-nonenyl, nenyl 3- nonenyl

Ciojaligdly -n@ﬂwé»csﬂyi -n—pgo gcemylaﬁcp , frhegyl, -n-heptyl,
-n- Y. Lt

A R TR S A 0.0 RIS Bt

-ispiroppl I-sed+bmgyla{zsd bmsl, -tertdutdr Bonpadylbarodeutyl.d -wethglbutyl,
2 (e ay A Rer TG DA RHPIIE drf TSPy fypethyipentyl
%&fﬂ?’l‘ 3- m&hm&]yd_yﬁ Athethyl %er&?ﬁtlféﬁh/}‘lbutyﬂ 2PSRYIBIRY], 3-ethylbutyl,
-3- | - but'eny -2rre uten
1 l'zdlmednyiﬁcermyl 2zhmetleﬂgulty1 1 id{wﬁthﬁgblutyl %meaaethylbutyl

L e i L N
4-@athyl8exfyl, FrindtHylhek§1, d - mmﬂgnpmyland dlmethyqjenql at

| ease one carbon-carbon tri bond. Represent ive
Y

1 2tdimetprthexiail #-dimetpiberyhd dlerezhséilwé| lk%rﬁweth gtile
1,3-dimethylheptyl, and 3,3-dimethylheptyl.

“-(C;-Cg)alkyl” means a straight chain or branched non-cyclic
hydrocarbon having from 1 to 6 carbon atoms. Representative straight chain -(C;-
Ce)alkyls include -methyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl, and -n-hexyl.
Representative branched -(C;-Ce)alkyls include -iso-propyl, -sec-butyl, -iso-butyl,
-tert-butyl, -iso-pentyl, -neo-pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl,
1,1-dimethylpropyl, 1,2-dimethylpropyl, 1-methylpentyl, 2-methylpentyl,
3-methylpentyl, 4-methylpentyl, 1-ethylbutyl, 2-ethylbutyl, 3-ethylbutyl,
1,1-dimethtylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl,
2,3-dimethylbutyl, and 3,3-dimethylbutyl.
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-acetylenyl, -propynyl, -1-butynyl, -2-butynyl,
-1l-pentynyl, -2-pentynyl, -3-nethyl- 1-butynyl,
wodep@atnyl , - 1-hexynyl, -2-hexynyl, -5-hexynpCT/US2004/042732
-1-heptynyl, -2-heptynyl, 48 heptynyl, -1-octynyl,
-2-octynyl, -7-octynyl, -1-nonynyl, -2-nonynyl,

I- 8- nonyn y‘L((:2 {jm)dﬂ@mly Imeang a degightydhain &- buiamgna@ homragcliche
i ke. "-(C2-C6)alky

nmeans a str hal n or
hyBrosbre BeYioR COUEE 14 L SPUR APBI AL AR P Opg bgbon-carbon
dofife bq%ﬂd akg;g% eggﬂlrxﬂg gfe'r% gﬁt ARirfhnd e T@z-@?d)ﬁﬁéhﬂﬁﬁ@ﬁlﬁe

ative stral g ht chai n"and
B nﬂhedl(merﬁiﬁ)-mblujﬂmyl siso-botylehyl,-Aqetighpinyd-pentenyl,

-3 :rgétgﬁmg ’ 113;1 1:2gr%%é§ﬁ lgfbu_ %_yg Ué g%xgn’ m&ﬁi-ﬁ»@ﬂe{r&ﬂ ¥#-’hexenyl

-2; ﬂ%@ygﬂe Iied%f&ﬁ 1, -2-Beptesl rL)B'—he@[Bi‘lyI hﬁ-obtelﬁ?l -2-octenyl,

I"oal kKyl " ' feans a sat ur at ed %/ﬁ?g
-3koecngl; ax-ho:medyhvzmnémmsamonsdolc@cmd At dnegnyl, -3-decenyl and
resentative (C3-C o)cycloal kyls are -cycl opropyl,
gg%lobutyl -cycl opentyl, -cyclohexyl, -cycloheptyl,
-cyclooct -cyclo onyl, and,-cygcl.odecyl . .
_{C3-C8) %S@r@@ﬁ ié?q‘ Heai? Sralght SRR g %@P?%non'cy"h"
h}@%&%ﬁﬁﬁ@ﬂl@q \H( Cg %fcgfﬂoﬁ aE&nMQEQG&mQtaPIéﬁst one carbon-carbon
ve

epr esent at C8) cycl oal kyl s i ncl ude

doubeciondr Rrepfeserrtnmd thialahy Fhain alyi:bnap@lwd;icz Csla}/léﬂndhész‘glude -vinyl,

cl ohepty and | oal kyl "
Hz‘é%/\ 'ng ‘@y'?;‘?t?rbylhy%’(:l&ggl?ﬁ%h'lr? ené’)ii)s?) %}{gll’ ng from
-381P{=itﬁ?/11f1 bﬁéh?pm AeEHyB-2aerdl, -D Sadimegye 2smilteiyht-echegyrnylj C
ring. epresent ative -(Cg-Ctbicycl oal kyl s
-2|-haxlemy;le-3-hlaxdm‘1)ﬂmdthellﬂﬂe 3, 4-t et rahydr onapht hyl ,
-5, 6, 7 8-t etrahydronapht hyl, -perhydronapht hyI and t he
like. " - (‘CBCACA)dlkymyytimeaiskattaight ghain ar branchsdaianceyclic

S e 2 SRR MOt 4 PG bon- carbon
trB?@E&ﬁe ﬁie??ésé!ﬁaﬁ&ecﬂra%’}ﬁ Ch#il @h® Bfaklylhéil —(@{:Clﬁ;jﬂkyrg&s“ ﬁmulde
et rahydr oant hr acenyl , erhydroanthr cenyl

acetyisiyl FOTOREH 1Ly A DBy hiy BPBE N AR5 Hhethyl-
_bﬁg,?lﬁg aa?.BBrﬁg{@h ! hreg(&n?ln afgg{)ﬁlgy l-S—&exynyl -1-heptynyl, -2-heptynyl,

-hé Q)déWillyQaQJ@etymbfl -Treayayla- leyalyingl, AbnosymyheBinonynyl,
ocar bon havi n at Ieaté ﬁﬂe car bon-car bon doubl e
lbéWSnYln Xdeeyayle 19- e%’%’}c% #¥%rom 5 to 10 carbon

atons. Representative (C5-Cio)cycloal kenyl s includ
- cycl Open —éﬁycp)alkcywl dpeans adtr §1 chaingichraphied pop-cyclic

adie a?&f‘?f’ %Eﬁ@éa’s‘@' é‘b!alrb _carb
hy%%a}rg%e%ayé?g {]é%y% t,%y o%@lgy mef m%- cyé ooct agﬁeny on-earbon
tripfy GO0 Repiéseftapive straiglqlchmtaaﬂ btamlmwcz -Coalkymyininehyle
-acetylenyl, -propynyl, -1-butynyl, -2-butynyl, -1-pentynyl, -2-pentynyl, -3-methyl-
1-butynyl, -4-pentynyl, -1-hexynyl, -2-hexynyl, -5-hexynyl and the like.

“(C3-Co)cycloalkyl” means a saturated cyclic hydrocarbon having from
3 to 10 carbon atoms. Representative (C3-Cip)cycloalkyls are -cyclopropyl, -cyclobutyl,
-cyclopentyl, -cyclohexyl, -cycloheptyl, -cyclooctyl, -cyclononyl, and -cyclodecyl.

“_(C3-Cg)cycloalkyl” means a saturated cyclic hydrocarbon having from 3
to 8 carbon atoms. Representative (C3-Cs)cycloalkyls include -cyclopropyl, -cyclobutyl,
-cyclopentyl, -cyclohexyl, -cycloheptyl, and -cyclooctyl.
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-cycl ononadi enyl, -cycl odecenyl, -cycl odecadi enyl and

the like. "-(C5-C8)cycloal kenyl" neans a cyclic
woamsawsersat i ¢ hydrocar bon having at | east one PCT/US2004/042732

car bon-car bon doubl e bond 189 t he cyclic system and

from5 to 8 carbon atons. Representative

( C5- C8) cyei@al fybigsickoalkyt’ mdens clyiedyohie hydogdrbon ring system

-cycl opent adi enyl, -cycl ohexenyl, -cycl ohexadi enyl,
havigigdrosp 8p dfparbon alpmsng ¢ g@&ﬁfé{m S?w%%%ﬁ'eﬁﬁa{f F‘%@nyl ,

i , opy] ' 1 S C ' hthyl,
B S B e
-5'6,7,Ssetihgilivnaptchyl atpedrydionapkthybarsl the liks.cl i ¢

hydr ocarbon ring system having at |east one

car bon- caf-t@nCantibydodiiylt nieaneathcydlicdydrutafboaning system

14 carbon atons. Representative ) )
havinggrem §)tpildyarben oz and gt %‘@FU&@ sapygpied,gyclic alkyl ring.

T

enyl "and t he

-pérhy@Rafiddcenylcycdanthkdoenly H1',2 Febtesrabydropenenibiranyl,

hydrocarbqn ri ng . .system havi ng at .| east e ..
SO BSR ehe HOIRES arO o PLeR g S 8 o

14 carbon atons. Representative . : .

- (C8- G 4) HEcG oI sloRbepYs meaes & geclicnprrgratishydrocarbon having
ot ERERR LN rbon BIBIAGAL (e AP PRt 2hiln 3 o 10 carbon
atgmse Rbpresehtdine ¢C oy tyloakentyls(iBelude-cyclopentenyl, -cyclopentadienyl,

7-menber ed) het er ocycl 0" ans 3- to 7- ere .
HBRFET CORBREFOEsot v PR el Berk Ry s loheptatienyl,
-c§élBH<Et€ﬁ§flQ%&B%Bdﬂlé@tl,e-@yﬂ%bt%i@ﬂﬁﬁ ic§cloBétaRiraérmll | -eyclénchenyl

or a 4-nenbered het'erocycle can contain _up to 3
-chioromdicnyt -cyel@lepmyberrdodesadieryd ol Eedie- cont ai n up

to 4 heteroatons, a6-nenbered heterocycle can contain_
up to 6 h&(@-6gtydtealkenyll’ mednsreestic adnammestisdydrasadgn having

ont ain to 7 het at ans., Each het eroatom i
atfaL ot b oo SPLR t Sl SR AR AL tq 8 carbon
t REpy it jcyalagikeny1h Wcludeneydishengnsgl -éyexipdatadienyl,
atgﬁlg g Eﬁegﬁg?u@ﬁggﬁ?)?? to 7wne nbcel? gg%tdé?ber p(l:l)glllél eyafgr% gel_eny
-catlohetensll, viyslaheradienyeaydeheptanyb neyldeptagiopyle seistohepiprienyl,

TR I SRR G, 15k g e e

t hi azol yl ,, ,thiadi.azogl l,soxazol vl azol .

I sot hi azol? {:%“bb&?lﬂﬁ‘g%%ﬂﬁ%ﬂy’h BGHISH %Tdﬁﬁﬁ‘?{ ﬁ%cép%%iﬁ%{n’lg system
hdvih@ #1834t ond @A BIPEABH doub¥d beid idlieRciihg alyfrém@l8 di 1ydarbon

pi peridinyl, piperazinyl, hydantoinyl, valerolactanyl,
atopisr Replesensatiteatiyi-Craticydoalkanyisinelage sindenyl, -pentalenyl,

t h [ trah Lndi .
"I}agflt?lglﬁéglg g%é{e. }?lr%/é}eﬁg ?HS’F é%lgg%%ﬁ#gpﬂ(?ﬁg}g#eh%ﬂlﬁnyl and the like.

tseﬁnra ﬁgg?gg&ﬁ%&%g@gék@ﬁg%{lx ir;h% l Ialt( E%cyéli(:%&d}ro%arbon ring system
havifE K84se ehd\&fB6R6xBbPdouble bond in each ring and from 8 to 14 carbon

atoms. Representative -(Cs-Cis)tricycloalkenyls include -anthracenyl, -phenanthrenyl,

-phenalenyl, -acenaphthalenyl, as-indacenyl, s-indacenyl and the like.

“.(3- to 7-membered)heterocycle” or “~(3- to 7-membered)heterocyclo”
means a 3- to 7-membered monocyclic heterocyclic ring which is either saturated,
unsaturated non-aromatic, or aromatic. A 3- or a 4-membered heterocycle can contain

up to 3 heteroatoms, a 5-membered heterocycle can contain up to 4 heteroatoms, a
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means a 3- to 5-nmenbered nonocyclic heterocyclic ring
which is either saturated, unsaturated non-aromatic,
wonoevwemsbi c. A 3- or a 4-nmeni bered heterocycl eCTaIs2004/042732
contain up to 3 heteroatons40o and a 5-nenbered
het erocycl e can contain up to 4 heteroatons. Each
6- ﬂvﬁhﬁﬁ&dm@mrd)@clendﬂ pemtaimntpl tp 6etarostethsf ansim Trimtemdypead, heterocycle
ich can he quaterni X n;.and sul fur,
capl GeRtak YOS R, ags%ﬁt?%ﬁ m }FH%&PE%&"?‘ES sglected from
nitfG elhabhah Bk ﬁyé&?zea%kﬁ%naédd%mﬂ iNd1adiAg BuIFE:Q@ESshd¥ulfone.

on atom Representative - (3- t
Tlﬁa- (fertb Grrecinbeedheeyasyydls cambe aitached rvyal 3 nifthEespbresayhon atom.

REYLESEYE PR hpsi Bt 2RI, R TP,
pyI?ﬁUl}'fl%)tﬁbElemldbiQ@[‘tﬂ@ibm , tHaxdism| 1so>@a€zﬁl}a azolyl, 1soth1azoly1
tetTahydrofuranyl, tetra ydrothlo henyl the lik

pww@myﬁgyumaddmﬁb.@yrwyﬂs wipginyh eeapbeljmi fpyrmh lmpyl, pmohdmyl
er
oG BB, U6 RO AR B PR ey,

te&wa@cgfumtyu Itétf(&ﬁdropfm?ﬁylu feataﬁszﬂmgy%ﬁmytmetrahympynmldmyl
aronatic - e j.cycl oheterocycl e
teamidzothipphensih tetrahty deothiepyiap gy f’éﬁéﬂ‘? Hependent | y

sel ected fromnitrogen, which can be quat erni zed
oxygen: afwB-gaSfuembiredhetgrasyclelpr G%3-de amgmggneflgxﬁ@rocyclo”

5 5 et BT AP SRS LRGN EPERNRAS, B0 s
unsbtlraté®ndilaroRipfe] @G dhais| 2 Bebﬁdi dayahiesed MIbnmdyacle can contain
qui nolinyl, -i squ| nol | nyl ytﬂ?m)nyl - coumar

up tqffdmt%oatomsn@nq 3 ercdolgﬁfirgf ain up to 4 ilet)éroatoms
Eac %e%M){nnk ﬂﬂﬂ téy L u&?]&oﬁ ?ﬁln mt'r{i#éﬁo@zli ch can be quaternized;

ul nol i1 zi ny

oxy@bﬁhﬁida;nlfm;; Imcludmg)hﬂfoﬂdechndysh],fon& alea-ﬂ)I tyIS-
-/ ?-carbol i ny I and  t

b ARSI oF achef 5ia O e PLi bl Bty Fepresentative -
(3= 86‘5 I?ﬁﬂ%%é‘?égé h&%@?&&ﬂhﬂhde fur9t, thiBphenyl, pyrrolyl, oxazolyl, imidazolyl,

heteroary nmeanS an aromati c heterocycl e
tlmazngfl,afso@zokyl Pyrazelybasathiazolyl, trifizinylaorielidowsyl, apgolidinyl,

I
Ao S5 B, S QBT B
et er oat d dent | I d f .
oxygen . amirdaPapemparedkESeRBEEaE bk 3 Phe (5.
i abigarl 1 g o

whizhi9eitharisasdid gn@matle; Inbls-ammfgtsp, eponiaticat {&48tl0ovne
Re

nl%%{bﬁﬁaggggcg%l}%e[rg?yg e%?)'tn an?s é?mc}go &yf?elt%y?t?mfs lljr%dfp?ndently selected
from nitrogen, which can be quaternized; oxygen; and sulfur, including sulfoxide and
sulfone. The -(7- to 10-membered)bicycloheterocycle can be attached via a nitrogen or
carbon atom. Representative -(7- to 10-membered)bicycloheterocycles include -
quinolinyl, -isoquinolinyl, -chromonyl, -coumarinyl, -indolyl, -indolizinyl,
-benzo[b]furanyl, -benzo[b]thiophenyl, -indazolyl, -purinyl, -4H-quinolizinyl,
-isoquinolyl, -quinolyl, -phthalazinyl, -naphthyridinyl, -carbazolyl, -5-carbolinyl and the
like.

“(Cy4)aryl” means a 14-membered aromatic carbocyclic moiety such as

-anthryl or -phenanthryl.



benzof uranyl , thiophenyl, benzothi ophenyl, quinolinyl,
pyrrolyl, indolyl, oxazolyl, benzoxazolyl, imdazolyl,
woensiossidazol yl , thiazolyl, benzothiazolyl, isegaaskook/42732
pyrazol yl, isothiazolyl, py#idazinyl, pyrimdyl,
pyri mdinyl, pyrazinyl, thiadiazolyl, triazinyl,
ci nnol i nyt- (5 iod 1 O-atemzbengd)heteroarytj Umaamaini angiatic heterocycle ring of
-CH2(hal 0)." mean met hyl group where one
5 vy G mggBnES R AL B Pne) 450 P NEEC DR WGBTS B s gue

cat% g@%@ﬁ%%ﬂe\fﬁ?ﬁ g’l%%_lg\lch')vltﬁ ra%fé%odt@fﬁ' iHé®endently

hal 0) 2" neans a
seteetekiy‘torg nistogemiterygen, \aod eflfirhdn hmj cmg@ment, ong ef Het-(dy to

b |
5 1RSSR LIPBLDI S By B 00 R Alomey o gmother
eritiddithént, b(@h‘%f @ae &98p @bﬂméﬁ'ﬂgréd)hé’ceﬂ)arﬁ}ﬂrﬁlgs coftathedt 0dast one

means a nethyl group where each of the hydrogens of
cartyum amnhyaepgqscmpum@ﬁe dA-mephesedhietaraaryla inehids gyrdyl, furyl,

beﬁ%egﬁ@t L 1%%112@9@1@;/? WRholifgt g%%gﬁédolgc&%fﬂyl

benBbxazBlyl, ﬂmda-EBEIl Hehaisadazey, thazolgt, befzotiazslsl, oaz! R
R2, and n aré defined above for the

10 quhd( isgtiraplailyridegiaylapyeidrb AysiHER YL PYFgiThItBiadierglyl

trlaz f I %ﬁiallrgtia?}ﬂﬁ%}%ﬁ}’] %ﬁﬂ@ﬁﬁ } 9{ ?ﬁg means, where Ri
2' |ngr ?|( ::g/a‘n%(ﬁ?)m eaﬁ%é i;n[% ygo %\%%e 81f1e Bﬂhgﬂb«%%géds)of the

y group” neans
mbBihyl gfddp hadbeed raplacadieditngtalapay eRémesehtacive -CHzy(halo) groups
ing

i ne Compounds of formulas (1)

ano) vi ny eraz
hlde(q(iH))/ %‘ﬁecbhgglsg apd rGlddzi nyl group” neans where
R2, and p are defined above for the

15 N| t r o( cy a6 H(halp)pinpransz methyberqypuriase 7o phihelydiogens of the

mﬁﬁly éroaépﬁﬁegﬁeeﬁggﬁéceefdowt&l %galoéeorl yﬁe&és%ﬁ&tlvg%ﬁ&am é1%ups

m&d&é?@H?@rl@HGleﬂmﬁ@mm CHIPO urdI<CIgh. formul as (1)
an

“.C(halo)s” means a methyl group where each of the hydrogens of the
methyl group has been replaced with a halogen. Representative -C(halo); groups include
20 -CF3, -CClg, -CBrg, and -CI3.

“_Halogen” or “-halo” means -F, -Cl, -Br, or -L

The phrase “pyridyl group” means

(R2)n

X
Ry

AN

where Ry, Ry, and n are defined above for the Nitro(cyano)vinylpiperazine Compounds

25  of formulas (I) and (II).

The phrase “pyrazinyl group” means,
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The phr ase "2-(3-ch|oropyridy|)" meansThe phrase
"2-(3-fluoropyridyl)" neans The phrase
\VbZNﬁﬁmmBohylpyfldyl) means The phrase PCT/US2004/042732
"2-(3-CF3-ryridyl)" neans Tée phrase
"2-(3-CHF2-ryridyl)" neans The phrase
"2-(3-hydroxypyridyl)" med&RspThe phrase
"2-(3-nitropyridyl)" neans T rase
"2-(3-cyanopyridyl)" neansThig phtase
"2-(3-bronopyridyl)" meang “phr ase
2-(3-iodopyridyl)" neans The phrase
4-(5-chloropyrinidinyl) means The phrase
Wh%fe , uor %«{ Jliérﬁngld%}éﬁe fo@%@ﬂ%ﬁcgfag%gégpiperazme Compounds
ofﬁm@@mgnbampgw[a2|nyl) meansThe phrase
'2-(3-nethyl pyrazinyl)" nmeans The phrase
2- (3- f | uphOpVHAZ4PgY¥imidin! gp Theahr ase
3-(4- chIorogﬁﬁldggynyl)yp%gans V The phrase
3-(4-nethyl pyridazinyl)" neans The phrase
3-(4-
5- (4-
5-

(
(
(
(
(4-fluoropyridazinyl)" (R F Il N The phrase
(

chl or ot hi adi azol yl )" The phrase
(4- et hyl t hi adi azol yl )" ansllhe phrase
"5-(4-fl uorothiadi azol yI ) R; The phrase

"benzoi m dazol yl group” means L A LLG NAJH where R
and s are deflned above for the
W R AR BB B2 (IR RRR I AADEULRE Colpounds
ofvfoemelaiR(1 aod (sII)ar e defi ned above for the
Ni tro(cyano) vi nyl pi perazi ne Conpounds of
The phrase “pyridazinyl group” means

(R2)p
XX
o

Ry

where Ry, Ry, and p are defined above for the Nitro(cyano)vinylpiperazine Compounds

of formulas (I) and (II).

The phrase “thiadiazolyl group” means

where R; is defined above for the Nitro(cyano)vinylpiperazine Compounds of formulas
(D) and (II).

The phrase “2-(3-chloropyridyl)” means

/

Ci
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formula (11) and (11). The phrase "benzooxazol yl
group" neans (R )s, where R and s are defined above

woaoostdael3di t r o( cyano) vi nyl pi per azi ne Conpounds Paf/US2004/042732

formulas (I1) and (I1). Theighrase "pi perazine ring"

means N LLLL The term "animal," includes, but is not
limted (The parsse¥2-(3rflnkmpyridyl)mmammsee, baboon, horse,
sheep, pig, chicken, turkey, quail, cat, dog, nouse,

rat, rabbit, guinea pig, and _human. The phrase
"pharmaceutically acceptabl§ S3jt," as used herein, is
any pharmaceutically acceptidbl gysalt that can be
prepared froma Nitro(cydmno)vynyl pi perazi ne Conpound
including a salt fornmed fro acid and a basic
functional group, such as a nitrogen group, of one of
the Nitr g@ﬂg wh iyl Nl Z £emgounds.

IIIustra?ﬁ% saFt%Q?ﬁ@#gﬂgﬁ%%ﬁf’are not limted, to
sulfate, citrate, acetate, oxal ate, chloride, brom de,

iodide, nitrate, bisulfate, hat e, acid phosphate,
i sonicotinate, |actate, saligylate, acid citrate,
tartrate, oleate, tannatgyspa henate, bitartrate,

ascorbate, succinate, naleate,|gentisinate, fumarate,
gl uconate, glucaronate, saccharaté, formate, benzoate,
gl ut amat t hanesyl f.onat gt hanesul f onat e,
benzenesﬁn¥gﬁﬁﬁﬁ,sﬁgf Pd@ﬁggylpkﬁﬂ%te, and panpat e
(Le., I,1"-nmethyl ene-bis-(2-hydroxy-3-napht hoate))
salts. The term "pharmaceut i acceptable salt”
also refers to a salt formed||froma
Nitro(cyano)vinylpiperasz Mund havi ng an acidic
functional group, such a$ & cafboxylic acid functiona
group, and an inorganic or orfahi ¢ base. Suitable
bases include, but are not |imted to, hydroxides of

al kal i methg phrasecB-G<CHBPYRIYLhoPea8i um ~and it hi um
hydr oxi des of al kaline earth nmetal such as cal ci um and
magnesi unm hydr oxi des of other tals, such as

al um num and zinc; ammonia a orjgani ¢ am nes, such as
unsubstituted or hydroxﬁ@i ' ed nono-, di-, or
trial kyl am nes; dicyclo %2 tributyl am ne;

am|ne;

NN

The phrase “2-(3-hydroxypyridyl)” means

The phrase “2-(3-nitropyridyl)” means

AN

|
O.N ~N

VNN

The phrase “2-(3-cyanopyridyl)” means
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pyridi ne; N-nmethyl, N-ethylam ne; diethylam ne;
triethylam ne; nono-, bis-, or tris-(2-hydroxy-I|ower

wal2boslocersp nes) , such as nono-, bis-, or PCT/US2004/042732

tris-(2-hydroxyethyl)am ne44

2- hydr oxy-te?t-butyl arnine, or
tris-(hydroxymnet hyl) net hyl anghey N, N- di - | ower

al kyl - N- (hydr oxy | ower aIkyII-a nes, such as

N, N- di met hyl - N- ( 2- hydr oxyng’hyhNam ne, or
tri-(2-hydroxyethyl)amne;, N hyl - D- gl ucam ne; and
am no acids such as arginine, lysine and the |like. The

phrase " ' e‘qggu . ) i n connection
with a hf?$§ c?%hg) ing Bpggﬁggfﬁéﬁgbnpound means an
amount effective for: (a) treating or preventing a
Condition; or (b) inhibitin nd uRl, or m3 uR5
function in a cell. The phr ffective anount, "
when used in connection her therapeutic agent
means an anount for proviJing t he therapeutic effect
of the therapeutic agent. Wieh a first group is
"substitufed with,_one or npre: second groups, each of
one or no%l%eQ}Fasteh@'@rng?Pyﬁwm'n@aﬂ%/dr ogen atoms is

replaced with a second group. In one enbodi nent, each

carbon atomof a first group-is independently
substituted with one or tmo|sec nd groups. I n another
enbodi nent, each carbon a Na first group is

i ndependently substituted with only one second group.
The term"U " neans urinary ff€onti nence. The term

"I BD' means inflamatory-bowel disease. The term"I|BS"
means i r riheddirasesdvidichipreplronidinyiianeass m " ALS" neans
anyotrophic | ateral sclerosis. The term "DM" neans

di met hyl f ormam de. The term " Q) EA" neans

di - wo- propyl ethyl am ne. Thet&ym "DI C' neans

di - w propyl carbodi m de. Thelpbhrgses "treatnent of,"
"treating," and the likeQificlyde the anelioration or
cessation of a Condition, or synptom thereof. In one
enbodi nent, treating includes inhibiting, for exanple,

. decr easi ng,t w@wgqghﬁdﬂﬂggg@?ﬁxgggmgﬁ#sodes of a

Condition or a synptom-t ases

“prevention of," "preventing," and the like include
t he N
)
N
CHy Y

The phrase “4-(5-fluoropyrimidinyl)” means
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avoi dance of the onset of a Condition, or a synptom
thereof. 4.6 Methods for Making the

wol2005m66epsano) vi nyl pi perazi ne Conpounds The PCT/US2004/042732

Ni t ro(cyano) vi nyl pi per azi na4Conpounds can be nade
usi ng conventional organic synthesis including the

f ol | owi ngTh¢ plussa ‘@-GBrmetimigyoadsnyd)ioneansn t he schenes
bel ow. 4. 6. 1 METHODS FORMAKI NG

THENI TRo( CYANo) VmYLPi PERAZI NE OUNDSOF FORMULA (1)
The Nitro(cyano)vinyIpiperazNﬁggﬁ?npounds of fornmula
(I') can be obtained by the f | lowng illustrative

met hod shown bel ow in Schélfe 17 Schene 1 DIEA \ _
Ar2-NCS FRACH2CN - H N>=S Ar? 2 C- HN[ H3) m DW
J AF2 HJ L CRJ 4 Ar2 Cyano(nitro)vinyl pi perazi ne
ConpoundsTgé p ﬁ@ﬁ@‘d@ﬂh&rogﬁﬂﬁiﬁyﬁa’memﬁl z, R3, R4, and
m are defined above for t

Ni t ro(cyano) vi nyl pi perazi ne Conpounds of fornula (1).
For exanple, a DVF sol uti onNOf™ysot hi ocyanate A (2.5
mmol ) and nitrile B is allowed react in the
presence of DIEA (2.5 nmoF A a t enperature of about
25C for about 16 h to provid DMF solution of a
conmpound of forrmula C. A conpound of formula D (3

nmol ) and sto the DVF
sol ution O\E'!:?W(é‘ coﬁ%ﬂg@llér g)?r{l{)kﬁ[_kf’qﬁ and t he
resulting solution is allowed to stir at a tenperature
of about 25C for about 16 h. solvent is then
renoved under reduced pressuje tIQ

c N

VAV .

The phrase “3-(4-methylpyridazinyl)” means

The phrase “3-(4-fluoropyridazinyl)” means

NN
|
=N

wuwy

The phrase “5-(4-chlorothiadiazolyl)” means

The phrase “5-(4-methylthiadiazolyl)” means
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provide a residue. The residue is then purified using

flash col um chronmat ography (silica gel eluted with a
wgnreaiosai3o of 5: 95 et hyl acet at e: hexane to 20: 80PCT/US2004/042732

et hyl acet at e: hexane) to pro% de the

Cyano( ni tro)vi nyl pi perazi ne Conpound of forrmula (I).

Typically, the Cyano(nitro)vNm8 pi perazi ne Conpound of

formula (1) are obtained as \xture of the isomer

where the R4 group and O ACSENH group are

cisrelative toeach other and tlhe i soner where the R4

group and the Ar2-NH group are trans relative to each

ot her. The indi vi | S i .somers can be
separateﬁﬁﬁgﬁﬁ@en§#ﬁ§8§“§%%§%”$@9?§8§§ skilled in the
art. Representative nethods to separate the cis and
trans isoners include, but &eSnot linmted to,
recrystallization and colu 9ﬁ¢onatography. If the
Ari group of the conpoun&:of ormula D is substituted
with a hydroxyl or amno gro or -R3 is a hydroxyl or
am no group, the hydroxyl or am no group can be

prot ect ed,using a It a r t group, using
net hods ﬂﬁS&%ﬂgg P%%@%ﬂgé?%ﬁé%&ﬁﬁl? e art, before the
conpound of forrmula Dis reacted with a conpound of
formula C. Suitable protectjihg groups for hydroxyl
group include, but are not_2 imted to, nethyl ether,
met hoxynet hyl et her, nethpxy onet hyl et her,

2- met hoxyet hoxymet hyl eth bi s(2-chl or oet hoxy) et hyl
et her, tetrahydropyranyl (ethgr, tetrahydrothiopyranyl
et her, 4-nmet hoxytetrahydr %L et her,

nmet hoxyt et rahydr ot hi opyranyl ether, tetrahydrofuranyl

et her, tetrahydrothiofuranyl. et her, .1-ethoxyet
wierhBs ind s peiene s ios PE NIy CRTIF Ly IR, ¢ SRpeyh of

2tmbut yl ether, allyl ether, benzyl ether,
1bﬁ%@?§@%g%%gp'ether, tri phenyl net hyl et her,

- napt hyl di,ph : r - Hethoxydi phenyl net hyl
et her, 9%%—pﬁﬁ%4ﬁﬁ%%%§%@rﬁr%@yl et Eer (tritylone),
trimethylsilyl ether, is-propyldinmethylsiryl ether,
terf-butyldinethylsilyl ether, te?t-butyldi phenylsilyl
ether, tribenzylsilyl etheeN\tri-Zso-propylsilylether,
formate ester, acetate ester,Strichl oroacetate ester,
phenoxyacetate ester, /s- rate ester, pivaloate
ester, adamantoate ester \ beproate ester,
2,4,6-trinethyl (mesitoat®8)ZegRgL, nethyl carbonate,
2,2,2-trichlorocarbonate, allyl carbonate,

- nit rophen car t . ine C ds of
R SRR R0 AR Brine Compounts
fodmahemy k@ (amate, nitrate ester, and

2,4-dinitrophenyl sul fenate ester {See, e.g., T.W

G eene et TROphREORALOQZEH0LBE Meddsgani ¢ Synt hesi s,
17-200 (3d ed. 1999)). Suitable protecting groups for

an wannAn

N

O

—

\ >

K

(Rs)s,

where Rg and s are defined above for the Nitro(cyano)vinylpiperazine Compounds of

formulas (II) and (II).
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am no group include, but are not limted to,
[,1-dinmethyl-2,2,2-trichloroethyl carbanate,

woO-200st0ayi3e | - (4- bi phenyl yl ) et hyl carbanmat e, PCT/US2004/042732
2-trinethylsilylethyl carbasmate, 9- fluorenyl nethyl
carbamate, and tert-buty\ carbamate (T.W G eene et
al ., ProfReplird® ‘@igepane rindrgeanisc Synt hesi s, 494- 653
(2d ed. 1999)). The isothiocyanates, Ar2NCS (A), are
commercially avail able or cama be prepared by nethods
known to those skilled in the art (See, e.g., . March,

Advanced Organic Chem stry ctions, Mechanisns, and
Structure Al'l, 429, 670, 4; and 930 (4th ed.

1992)). The nitriles (B) ar nrercially avail able or
can be prepared by nethods Known to those skilled in
the art. The nitrile (B) whére'R4 is -CNis

|1 le f Si Al d h,
VD (e Shiteeopainel JROHyes Bids v pmestio; mfov Ptk
ch@ag%eogzgo%b%o%% giléé@%ﬁl %@r chl&(eQ e(yc}]ﬂlaﬂ' Edt) @b Yhouse,ast,

arne an al cohol formul a ROOH or
rabbit, guih¢repigf arkddumana RONH2, where RO is a G -C4 al kyl
group with a cyanoacetyl halide. In one enbodi nent,
the cyancme hitke tgtlairtiecdusicalijeavoemtatly balghhoniedderein, is any

(d-CO Cyanoacet hal i d can be obtai ned
phmw@wﬂba%@ptaél%ﬂt&h% P’Eﬁpalieﬁ% R4l able from

Nlég&g&o’/)\i'ﬂgfpg&r%l}@ar o oﬁrﬂrin@lﬁ@iﬂ% il f@eied fhith afl@sidfah@mbasic

novvn to those skilled in the art
furwmdnargeom suehi dechitrageh grovrof lene pfihe Nia(cprNinglpiperazine

Chemi str Reacti on, sns
Ccy(mﬂql,m I)(lggggagve sglasr mhﬁgﬁ% are(%)? gmﬁéﬁ’i tgceééﬁ%tg,n ﬂéZte acetate,
onlLFBO gl Y)rérﬁﬂ%t joffle! MiB-aeabie@fatt, phogytiack, wéitl iphbipihatey |

chl oride, brom de or iodide. An acid chloride C%}Eﬁlate

iscalicoinie, lpctefsasadigylaie, reideitraty tartraly plsai PRNAGIRING
bllgﬁ}‘ai$ Iaor Ogaiﬁtsrg%;cggétgr | glgatg agehgélgﬁtg r?uﬂﬁrat IL?&)hgte glucaronate,

sa&HaROX Yorintatd Gefzoatd, ghﬂrﬂ,:ﬁé’ mahmmﬁmnaxeeeﬁmm&pm An
acid fluoride can be obtai ned é reacting a carboxylic
beazingswlfanptecy-olupnesulfpniss. @B Pampde fmound of formuia D

1§ e RisAEbR! A5 Ry MRS 418, FH0RTE Phalibieicall
acceptable salt” also refers to a salt formed from a Nitro(cyano)vinylpiperazine
Compound having an acidic functional group, such as a carboxylic acid functional group,
and an inorganic or organic base. Suitable bases include, but are not limited to,
hydroxides of alkali metals such as sodium, potassium, and lithium; hydroxides of
alkaline earth metal such as calcium and magnesium; hydroxides of other metals, such as
aluminum and zinc; ammonia and organic amines, such as unsubstituted or
hydroxy-substituted mono-, di-, or trialkylamines; dicyclohexylamine; tributyl amine;
pyridine; N-methyl,N-ethylamine; diethylamine; triethylamine; mono-, bis-, or
tris-(2-hydroxy-lower alkyl amines), such as mono-, bis-, or tris-(2-hydroxyethyl)amine,
2-hydroxy-tert-butylamine, or tris-(hydroxymethyl)methylamine, N,N-di-lower
alkyl-N-(hydroxy lower alkyl)-amines, such as N,N-dimethyl-N-(2-hydroxyethyl)amine,
or tri-(2-hydroxyethyl)amine; N-methyl-D-glucamine; and amino acids such as arginine,

lysine and the like.
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DD +J mMmE2 HD2F + RLTf (RBAmMHD3 + D4 NS N S

RL\ NNx I T-(Rs), NE5 HOS where R , R2, R3,m n,
weanspeense defined above for the PCT/US2004/042732

Ni t ro(cyano) vi nyl pi per azi na4&Conpounds of fornula (1)

and X is a halogen. In one enbodinment, X is brom de,

chl ori de Themphiasd i‘eifectiFo amenatipivken esed dmponmedtiaf with a

formula E1-E5 (aboyt 20 [) i i .
N o Bl o g el o (oesating o

il A T A, U RIS SRS pocion s

heati ng, r u OV : .
formi s CitaufREbertivg shibyRb P EPuBaIR PREHoE bith nother
thdrstudit @gerftmeamé heameantfoopronididghe tlamabeptic effeedf tHertherapeutic
one enbodi nent, the conpound of forrmula D1-D5 is
ageiir i fi ed usi ng col utm chr omat ogr aphy or
recrystal lization. If the conmpound of fornula F is
subst i t utWhemp fiFst graupds osupstitgredarithenegranere” sgrond groups, each

hydr oxyl or., api S
or 8 pEes B bF B Rrab g Dot RaBTAGH JAR BReBud sroup. Tn
onsleldbo@findmd, dable cabén atosf et £filsegiogp ieindepeadedttyrsubstituted with one

compound of fornmula E1-E5. . .
or two second groups. In another embodiment, each carbon atom of a first group is

independently substituted with only one second group.
The term “UI” means urinary incontinence.
The term “IBD” means inflammatory-bowel disease.
The term “IBS” means irritable-bowel syndrome.
The term “ALS” means amyotrophic lateral sclerosis.
The term “DMF” means dimethylformamide.
The term “DIEA” means di-iso-propylethyl amine.
The term “DIC” means di-iso-propylcarbodimide.

The phrases “treatment of,” “treating,” and the like include the

amelioration or cessation of a Condition, or a symptom thereof.

In one embodiment, treating includes inhibiting, for example, decreasing

the overall frequency of episodes of a Condition or a symptom thereof.

The phrases “prevention of,” “preventing,” and the like include the

avoidance of the onset of a Condition, or a symptom thereof.

4.6 Methods for Making the Nitro(cyano )vinylpiperazine Compounds

The Nitro(cyano)vinylpiperazine Compounds can be made using
conventional organic synthesis including the following illustrative methods shown in the

schemes below.



10

15

Sui tabl e protecting groups include, but are not
limted to, those descri bed above. Conpounds of
woanimcen3e and F are conmercial ly avail abl e or pcamsbm4/042732
prepared by nethods known ti¢p those skilled in the art.
The conpound of fornula F where mis O is commercially
avai | apkq MramopsHoR-MRNCTHE Nifir G CVENBDOSFCAERAKISE
;I’:—I:E;\H TE{O( CYANO) VI NYcidhiiidadsdE OF FORMULA
The Nitrp(cyanchW"%I® und
; olr Irrul a [The NIWV@IWY@%/PG?@%&QP@EO%&‘? 5? ﬁ’é@um $@ be
ol | owi | ust ' ' :
obtafhd RYshoyig iR I AR RV QF et S U
N2 Ji JI +-h R)m- 1 1 "(R3),mHN S N Eth anol 2 D
Cyano(ni tro)vinyl pi perazi gﬁen%qpound of Formula (11)
where Ari , At2, R3 R4 a m are defined above for the
Ni t r o( cyano) vi nyl pi perazi ne ConpoundsRef formula (11).
For exanpl e, an ethanol s j on m ne AX2NH2 (G
(1 mTRI )_Nggj ﬁ{g&ﬂ) nd o.f__%é,n‘ul aH Sl lowed to
react L4 e e of DPMbUt 70¢W'for about 15 h to
provi de an et hanol solution of a cmmound of formula J
A conpoynd of fgnula D (1.2 mol) s then added to
the ethanol solution of a conpound formula J and

the resulting solution allowed to refux for about 15

h. The solvent is then renpved under
f

R A

Ncugi A Iy

N DIC N

S + J
N

H NCung? ~NH

C D R4 Ar2

AI'2

Cyano(nitro)vinylpiperazine
Compounds of Formula (I)

where Arj, Arp, R3, Ry, and m are defined above for the Nitro(cyano)vinylpiperazine

Compounds of formula (I).

For example, a DMF solution of isothiocyanate A (2.5 mmol) and nitrile
B is allowed to react in the presence of DIEA (2.5 mmol) at a temperature of about 25°C
for about 16 h to provide a DMF solution of a compound of formula C. A compound of
formula D (3 mmol) and DIC (4.5 mmol) is then added to the DMF solution of the
compound of formula C and the resulting solution is allowed to stir at a temperature of
about 25°C for about 16 h. The solvent is then removed under reduced pressure to
provide a residue. The residue is then purified using flash column chromatography
(silica gel eluted with a gradient of 5:95 ethylacetate:hexane to 20:80
ethylacetate:hexane) to provide the Cyano(nitro)vinylpiperazine Compound of formula
(D). Typically, the Cyano(nitro)vinylpiperazine Compound of formula (I) are obtained as

a mixture of the isomer where the R4 group and the Ar,-NH- group are cis relative to
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reduced pressure to provide a residue. The residue is
then purified using colum chromatography (silica
woabasmasBbut ed with a gradi ent of 20: 80 ethyl PCT/US2004/042732
acet at e: hexane t050: 50 et hy$0 acet at e: hexane) to
provide the Cyano(nitro)vinyl pi perazi ne Conpound of
cachQfie#laad (Hd semdywh&alieR, grbep and the Ar,-NH- group are trans relative
Cyano(ni tro) V|nélp|pera2|ne Compound of for g?ﬁﬁ d
to ¢ash obteai Fhelingdéviduaticisand & ags ISOMSTS SCRH%‘F ods

kmg\%r E(f thggegskt ]E S ire MEF R rgééﬁtaﬁirv@ nfeifods 8 paVfe Hfé &AEN trans

€ 1 soner 4 group and the Ar
isonddkk inglu@elfbud b ot dinsitet ed, atdrysaliivatizacindaohemm cithmatography.
i ndividual cis and trans isonmers can be separated

usi ng nmetfypd s\rkgﬁmg of ehet doagound of foethulaD hshmbahﬂuted with a
Repr esentative nethods to seEJar at e the cis an
hydrozyeorsintine g, orbBis isrhy drrsyl py %ﬁl{neegr?@ tie fydroxyl & Smino

recrystal liza th
s e Pt b TR, ERafrt AR ORSRPRodPRqu fo those
skilfB@ irethBrti seforeﬁﬂe campbendaiftfainnea Duis irergtes witloe eowpeund of

fo;n?q?;l QI( S@Sﬁﬁl}%@%é@{gﬁgﬁa@@ ﬁgﬁﬁﬂﬂa@ﬁ UL R\?ls,r% pLe Itolt 1m1ted to,
me%\ﬁ'}?lreﬁuer L‘ipét?iﬂ)éﬁ&thglo nt%%il%éﬂh@f?ﬁhﬁ%‘ﬂ@l 'eﬂlergcjlﬁlﬁﬂﬁ) Cl\?etﬁcb’b@methyl

exce] d of” fornul
ethés G:ds(Emhwraahogf)eﬂlybethﬂn’qoudmﬂr@yyramﬂ mheg, tgralryﬂg)thlopyranyl

et TG St B PR S RO RO A PRiAEy Bher, o
teff: vdrdf&%%leétﬁér ietr)ihy’iif@thio@@azlfdlﬂm Segorydhylretieh) , in

he Nitro(cyano)vinyl pirerazine Co nds
1-oithiybil rroéthoxyethyl wiber, @-@Rhenyds Qﬁ}lex)cﬁert-@&ylaﬂ%mbfre

beﬁ%}&é}fﬁ(fﬂ(-nilﬁ?g{m%@ éﬁ%l %éh%ﬂgl?lf ﬂ%?teﬁ'{ Pﬁésjrel ﬁenylmethyl ether,
- glﬁg{og&%ﬁégylmem? @h@e 949 iphenyld Opsxoaishryt ethctr (mnnuylaon(e) )

eyt oBEY zsoagro'a@?a%gtﬁ?g sa%%wéct(?'? SE e s
te;&% gﬁﬂly%lg%’lm% E@% -IZH% il 1 C A %-ET%@( EdheX, @mmate ester,

ack RS8R 6dr] tyighlorodcstatesastbr, phepd))@(aeet@tb esten zmhgamﬁ@es@m, pivaloate

esleD AR Ion ke A SRR PP CHIet ) B SOy Tty
a?l?t}(ﬂa% WA thc‘ﬁ r8tL08 ke, Qflyl%ﬂ@dnﬂdé -‘ﬁltg)hbﬁyla:afbbnﬁé benzyl

T d f
ca;r]lﬁ?fhaﬁd Pyin;gbmmylﬁaggma% g—fé»snzﬁtlh?égﬂlom@ - nheflyls&f@élin?‘ie nitrate
al | a 0 a |
55 O T PR, ISR 0 P

G%L&ﬁnn‘i‘ Oir b ORE Shilthests; 11-209 I(thedmgb@)d S Skmahm p]totDectlhg gs)ups for an
led in the art including, but not bg] q E
ammorgm.g) inckuide, bys @re not limited to, 1,1-dimethyl-2,2,2-trich oroethy carbamate

1-methyl-1-(4-biphenylyl)ethyl carbamate, 2-trimethylsilylethyl carbamate, 9-
fluorenylmethyl carbamate, and tert-butyl carbamate (T.W. Greene et al., Protective
Groups in Organic Synthesis, 494-653 (2d ed. 1999)).

The isothiocyanates, Ar,NCS (A), are commercially available or can be
prepared by methods known to those skilled in the art (See, e.g., J. March, Advanced
Organic Chemistry Reactions, Mechanisms, and Structure 417, 429, 670, 904, and 930
(4% ed. 1992)).
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above for making acid halides. Nitroacetic acid can be
obt ai ned by hydrol yzing nethyl nitroacetate
wocewmmessbal |y avail able from Sigma- Al drich) uBCmgs2004/042732
nmet hods known to those skilified in the art. Certain
Ni t ro(cyano) vi-nyl pi perazi ne Conpounds can have one or
nor e asy mhehitites (Bparercomamaiciatip refiloble agxias be prepared by methods

e ST T S BT ATy Bl
av&%f@ ig$m%fi‘%/rﬁﬁ’-ﬂ%&%ﬂ, SO MRIisOM@ (FHv@sdighalRIch.com). The nitriles

ccordi ng e 1 nvention enconpasses )

(BNivhere (Ruyia FIO)0)OGE -Plsatkyh i (HOHEEUrdealkm cambe pbtgined by
as,_descri bed herein.i he form of. their i : i}
restBih SIcoRIRE B H ol g iR O ot T Refiff: Slbre Rots i
alli'%ﬁ‘ %{'dﬁ IWgh AcyABEIEf halidd. Unfone GRibodihert Sheeyaoatetylitalide is
i Tro(cyano)Vvi nyl pi perazi ne Conpounds, can he qgbt ai ped

cylmyoaketylwhloradsh(GI GUEOICH/CN). aS yanereaty! hahifeheandisrobitipedirom

formation, of di astgreo ' I L n ' :
cyatiois G0 Gropfaall FTELls A Shene ARTAD MBRbEA I Yrepuing
acliieiliaSeRomGardeRliOsicied e knawansthobe skilled in the art and are described
~ Nitro(cyano)vinyl pi perazi ne Congoun ;l:an be &&)I aced 4378
in ByMareh; 4dranped Btgamie Chyatydreaciar MR BBt Hid S BIGHE *> /-

uch i i ol PMhE SABbxylic acid
R RRATTI POL SRl a8 Bl CRURASRR B D P Db ic o
withithigtyd blalbiidenbpdraidepadibiidet An astdichleridearad also b prepatied by
assays. 4.7 THERAP | C USES CF ., . . . . .
R RAC S A YA TSRS BB RO g A loride
' | AR} 1e8%ingt RE cAbb A A{cCARTRIN PRYE B dagsciibtachloride.
C%?‘rs%gtﬁﬁjg?aare allg%&g}g;tthe?ed t}g an_ani nmal Mt n need of .
At neidtflueride can e ebtained by reatting Conbpxylisracid itk gpanuric fluoride.
enbodi nent, an effective anount of a

Ni t ro(cyapo)Minyl piperazi . &d10ko;

treat o PR B DEARR AR oA BloPin
Sdiegy@nt abl e by inhibiting VR . Exanples of conditions

that are treatable or preventable by inhibiting VR

include, but are not |imgeRemt®. Pain, U, an ulcer,
I BD, and IBS. In another enbodiment, an effective

amount of a N tro(cyano)vinyl pi perazi ne Con‘fl:génd can
be used to treat or prevent any condition t L] e or

prevent abl e by i nlzli;‘k}i ting md uR5. Exanpl es of |
congy tions that are®?f abl e or preventable ~N
i nki'biti ng M3 uRS i ncf|ude} but_are nat Lini tHd td
in di ot i N
p |nN)7.n(R 5| |G+t|veR1 Z N\——(R3)
H X N) "
F E1 H

D1
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di sorder, Parkinson's di sease, parkinsonism anxiety,

a pruritic condition, and psychosis. |In another
weonhidicomnt , an effective amount of a PCT/US2004/042732

Ni t ro(cyano) vi nyl pi per azi nasXConpound can be used to

treat or prevent any condition treatable or

preventabl e by inhibiting nd uR . Exanpl e@f

condi tions that e treatabl e or preventable

inhibiting ndu 2ﬁ ngl ude, but are not linit

pain, U, an addi ctXveydi sor der, Par ki nsorg;

N

Qgﬁ
i se,

parl@‘ nsomfsm anxi Y, NE NEPT | E'psy—st‘me a sel re, a
pruritic conditi ychosis, a cognitive di er, a
menory deficit, rest di ct edbrai n function, Hu tlngrﬂﬁﬂs
chorea, ALS, denentia, retinopathy, a nuscle m a

m grai ne, vom ting, gyskinesia, and depressionH The

Ni t ro(cyano) vi nyl pi perazi ne Conpounds can be ugad to
treat or prevent acute or chronic pain. Exanples of
pain treatable or preventable using the

Ni t ro(cyano) vi nyl ghger azi ne Conpounds i ncl ﬁ?—é" but are
not limted to, ain, |abor pain, nyoc
infarction pain, panghéaNi c pain, colic pain,
pos{F- operative pain, hgaﬁache_paLnr_nuscle [
arthritic pain, aml pa associated with a peri
di sease, including gingivitis and periodonti tE;

Ni t ro(cyano) vi nyl pi perazi ne Conpounds can al s
for treating or preventing pain associated wt
i nfl anmation or with dfinfl anmmat ory di sease i Han

ani mal . Such pain can arise where there is an

i nflammati on of the body tissue which can be a | oca

i nfl anmatory response and/or a systenic inflapgmation.
For exanple, the N tro(cyano)vinyl pirerazine ounds
can be used to treatNe4s prevent pain asso@!’ dMith

inflﬁnnatory di segsg$ iQcluding, but not linited to:
orgah trarspl ant Fej @i on; reoxygenation i njuN
resulting fromorgan transplantation (see C}E?p¥}1(R9m
al., / . Ml, Cell Cafdiol. 31;291 - (1999))

i ncluding, but not l{gited to, transplantationgjof the
heart, lung, liver, OfF kidney; chronic |nflannatory

di seases of the joints, including arthritis, DS
rheumatoid arthritis, osteoarthritis and bone di seases

wh&e @G| R, &Y, i, hf'aﬂdlyla’re defiaedboee fashe Nitra{oyano)vinylpiperazine
|nflannatory bowel dj seases, such as I|ﬁjtl8

Compeyngisiof éorawila ¢1) and X4s # balogen. siprue smbodupant.cX gphromide,

flammatory | ung di seases, such as asthma,
dﬂgaﬁgﬁresﬁgﬁatory di stress syndronme, and chronic

obstructive airway di sease; inflammatory di seases of

t he eye, Ftnmdxamphag a(compemd ofyformulg B1-ES (dmm)%mmol) is reacted

tﬂ%rég?n%%grllc? gf f?)rm&l\?/lplil Ea\aoﬁt 27.5 mmol) in about 15 mL of dimethyl sulfoxide
in the presence of triethylamine (about 30 mmol), optionally with heating, for about 24 h
to provide a compound of formula D1-DS. The compound of formula D1-DS can be
isolated from the reaction mixture and purified. In one embodiment, the compound of
formula D1-D5 is purified using column chromatography or recrystallization. If the
compound of formula F is substituted with a hydroxyl or amino group, the hydroxyl or

amino group can be protected using a suitable protecting group, using methods known to
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synpat heti c ophthal mtis and endophthal mtis; chronic

i nflammatory di sease of the gum including gingivitis
wandspesizodontitis; tubercul osis; |eprosy; inflpamustmag4s2732

di seases of the kidney, inafuding uremc

conplications, glonerul onephritis and nephrosis;

i nfl ammat i _of th in, i ;

those i ey e bt hedore petnes sl S s Bt o B FLES.

sﬂ%ﬁ&@%‘?&gﬁ%};&fhﬁs GRNdeabut M8 ¥QUinSoasbetivsd dustritsidrdove.
cnroni c e e

nati ng di seases of the nervous system

mul'ti bl e REBLAR! AR a3 84 DRHAGHRIPACHRbICA caflEe

Al zhei ner sease, Infectious nmeningitis,

prePREEMYah@nv®) ok, to Beusk skitled irstheiaste e compaticheft formela F

di sease, anyotrophic |ateral sclergsis and viral or
wharetmiinfriseonznessisHzay pijable Wlﬁﬁﬁ‘lﬂlﬂgﬂ? eases,

i ncl udj ' NV BIPERAZINE
di abet %"@%%@DWWQ%E% m Af&ﬁf@){t]ﬂ\?{?m ted to,

- di abetic cataract, . r“‘r&o nephr opat hy
(such as . m ¢r.oal um nuria.and. ' | AREs ¢ i -
nephr opatl%ﬁlgﬁwwgwg BRAG ﬁ%ﬁgﬁggﬁd\é g)tf ﬁ? es, (B where Ry is

H %Lmiﬁedlﬁyﬂﬁﬂéﬂéwmg gaRaaanemethodRRofadtlow in Scheme 3:
atherosclerotic coronary arterial disease, peripheral
arterial disease, nonke§gienfe
hyper gl ycem c- hyperosnol ar conma, foot ulcers, joint

probl ems, and a ski nr,_?r ﬁous menbr aneHgopNO,cat i on
(such as an infectio I Pn spot, a canyi dal
i ﬁ

i nf ectAANbl, necrobi osi § | i poi dita drabetigar Wi ;

i mune- conpl ex vadgiigtTsg—it Fikanoki BN upgs = o

eryt hemat osus (SLE); inflammuatory di seagg of the
heart, such as cardi ony&gat hy, ischem c heart disease
hyperchol esterol em a, a artherosclerosisl as well as
vari ous other diseases that can have significant

i nfl anmat ory conponentAr; i ncl udi ng preedhanpsi a,

chroni cHL i vgo, failur e,,{,br ain and spi nallllcord trauma,

and cancefl. The Nitr c?_‘_@n@‘)qvi nyl pi pe azimne C%]rrpounds
can al so _Re used Tor[trehty RE8Y ntng(Rﬁ n
associkiied 8 th3i nf | anat ory di'sease tH¥t can, for
exanpl eArzbe a system c|l|i nfl ammat i gy of _Lhe body,
exenplified by gram positive or gram%egaiHve shock,
hermorrhagyc or anaphylBctic shock, orgsho i nduced by
cancer chenotherapy in response to pro-inflrammtory
cyt oki nes, e.g., shock associated with . ) )
pro-inflammatory cyt oki nes. Sucrpwgﬂétr@&ﬂnﬂ&‘l?qgﬁg%d,
e.g., by a chenotherapeutic ager@omh‘&i“qgf%&m‘ﬂ? red
as a treatnment for cancer. The _
whlrh A3{ GA3R), W, JutidRh BRY dtinde arfotithdNica(cybmo)usgtbipeyazine
treat or prevent U . Exanples of U treatable or
Compownis ®bfermudd - t he Ni t ro( cyano) vi nyl pi per azi ne
Compounds include, but are not limted to, urge
For example, an ethanol solution of amine Ar,NH, (Gg (1 mmol) and a

compound of formula H is allowed to react at a temperature of about 70°C for about 15 h
to provide an ethanol solution of a compound of formula J. A compound of formula D
(1.2 mmol) is then added to the ethanol solution of a compound of formula J and the
resulting solution allowed to refux for about 15 h. The solvent is then removed under
reduced pressure to provide a residue. The residue is then purified using column

chromatography (silica column eluted with a gradient of 20:80 ethyl acetate:hexane to
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i ncontinence, stress incontinence, overflow

i ncontinence, neurogenic incontinence, and total
wone@vsésence. The Nitro(cyano) vi nyl pi perazi nePCT/US2004/042732

Conpounds can be used to tn&at or prevent an ul cer.

Exanpl es of ulcers treatable or preventable using the

50: % %{hgz{ &éé?d%@hés&aaxj ® d;g@ﬁa@ {HRECYaRspaLO) mylpipdraziee Compoandof

Imted odenal ul cer, .a gastric uljr
formatagTDATypibalon the@wa@g@m@g@wlplmre@ve GRgou o fgtia (D is

ul c The Nt
obigioeq s amigeups wft SPRRT Lhethy REBIGR i AR Srckp hre cis
reléjdV%QQ%EClﬁﬁﬂeﬂﬂnﬂﬂh@isbmer whérethesRy Qibﬁp and the Ar,-NH- group are

Ni tro(cyano) vi nyl p| per azi ne Conmpounds can be
rats vt paavsher. TS ndsedi) R SSRGS CPE S Gpated using

nt abl

me, gﬂ?]\ag t?e %l%ﬁé ggllé(gﬁlttﬁ% %Iré ogg%@fl{ﬁ}éﬁv@)fﬁ@h@rtéééﬁﬁate the cis
an® Bans is6mesl incthyg Gut BS nankimitedss, rqvaystallization dodicolimn

I BS. The Nitro(cyano)vinyl pi perazi ne Conpounds can be
chigssgpgraPhyr eat or prevent an addictive disorder,

|nclud|n but t | ted [
ant mpul e it G Vi iersrins QBB oL SRSl where . s
of vl SHiingt AL pRFGE MyER ALRR0ACk M Ased 1o make the
Nlﬁb??mﬁtgmy@qm@z?nmegmpbme «bf mmmisd(d) whgm R, is -CN, as described
uci nogen-rel ate d
s birs: R o 2rersprand reorizoutt of SapyBOA BN s used in
of el SJO bl BEforibr 8] BRSiohiRnd sf forakBOONeIH-CN can be

atlng ers 1 nclude, but "are not I|mtedto
obBuﬂledtb}areMmgcsgdxunt\bqudegmﬂgbmyp)@ﬂrcgm #fea Oplr B,

Pur gi n d
(CHIRETGH} 5’&’@@%@%@%% W&?ﬂiﬂfﬁp Iggll%ntrol rdingfarders

i ncl ude, but are not ted .t
Expl os| VeT Ty Nigto an ),gpg/ﬁ%%aﬂpg Colgg)fogﬂ@n(%ft ge rntlula (II) where Ry is -
: X
B P o2 by e Py T e that
anAl otioio-thatl taed th makwothe éh@o(icmmmeylpmﬁazmeecwpmdﬁpf fgmula

ot SR B LB SR e b

ab\é% E@Sé}i&ﬁ{es 1Aha 2D ekcepihaed @@ﬁpdmdlaelfmnwmozwma(om(cl-
drawal Delirium Al cohol -1 nduced Persis

kg QU QR EAHDNF ac o SESISE T e B ip Pace of the
B
obtamed by reacting a nitroacetyl halide with an alcohol of RyOH where Ry is a C;-C4
alkyl group. The compound of formula 0,N-CH,-C(O)(NHC;-Cy alkyl) can be obtained
by reacting a nitroacetyl halide with an amine of formula RoNH, where Ry is a C1-C4
alkyl group. Nitroacetyl halides can be obtained from nitroacetic acid using methods
known to those skilled in the art including, but not limited to, the methods described
above for making acid halides. Nitroacetic acid can be obtained by hydrolyzing methyl
nitroacetate (commercially available from Sigma-Aldrich) using methods known to those

skilled in the art.

Certain Nitro(cyano)vinylpiperazine Compounds can have one or more
asymmetric centers and therefore exist in different enantiomeric and diastereomeric

forms. A Nitro(cyano)vinylpiperazine Compound can be in the form of an optical
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Al cohol -1 nduced Mbod Di sorder, Al cohol-1nduced Anxiety
Di sorder, Al cohol -1 nduced Sexual Dysfuncti on,
wél2eihveé3b nduced Sl eep Di sorder, and Al cohol - ReCatuseoo4/042732
Di sorder not otherw se spedfSfied (NOS).
Ni cotine-rel ated disorders include, but are not
isdnhm‘ draoﬂiasoaredﬂtmotAcrwrdmglwthe yentiddl ensoinpessyy t hdr awal |

t Rel.at ed Di sord t oth f.]
SRinshpa AL ComPatet T SBTteR & HECTBRTREER i fip form
offiﬁéu bptmat ROmER, JANRAGHAR AR PRARBIGREDT, IATINAE aThdenic

Abuse, Anphet am ne | nt oxi cati on, Anphet am ne
mifitarhd Optied] 1somnth of theiNitro(cyern)Vimalnipaiaaies Compaynds can be

| nduced P el.usi gns,
UL TG R ey Enguief b BRffEonY g foruitilof
diRsdrborgbi@dalte fiom Aphedadlfiabeve dditlieeshsébod Di sor der,
Anmphet am ne- | nduced Anxi ety Di sorder,
Anmphet am peghRUCEE: Raasiahyiostn! Q‘éﬂioﬁrbr other atoms of a
Armphet ami ne- I nduced Sl eep ES sorder, and Anphet am ne
NiRel(@tzed) vidiy$pipeterzing Slongionad pinske @plwc’f bean snagy of the hydrogen,

nnabi s | at i sorder ude, but ar
CoF B QU 310 RSB D B FeR P eneipe 5] B present
inGHIADAS ubdTtiPad refdak NandapRRi Stoblitin ¥ietaboliom pBetrhadokietic
Cannabi s- | nduced Psychotic Di sorder w th del usions,
sta@liemangl 8 binddg:esdaysychot i cDi sorder with
hal | uci nations, Cannabis-1nduced Anxiety Disorder, and
Cannabi s Rel at ed Di sorder not ot hervvl se speC| ed
(I%T € 1 w R ‘OMPOUNDS
limted t

| nt oxi cat}?‘oq‘fco ?%lquﬁ%nglgn’ltgg@zﬂé Xé%p):)jéﬁ%l}()l caé% on

QﬂFbﬁﬂd@ Rie 4dRtinisteed fodmCeinRASy abal mrdauaand)e prevehtion of a
usi ons, Cocai ne-Induced Psychotic Di sorders with
Coagditiorei nat i ons, Cocai ne- 1 nduced Mbod Di sorder,

Cocai ne- | nduced Anxi ety Di sorder, Cocaine-I nduced

Sexual Dybfanecnibodimasca effectivielameent Sif edyjtip{cyaraiEinylpiperazine

d Re d. D d
TR 55 1 6k P R) e S e e SEREL e by
mﬁﬂﬁtlﬂg VRI eExb@plebial b@tﬁilﬂikﬁgﬁhhtmen preladrtatidé bp gehibiting
Abuse, Hal I uci nogen | ntoxication | .uci nogen
Vi inelidant AP b AP D bl JB Thand 195

Hal | uci nogen Persi sting Percﬁgt i on Di sorder
(F ashbacklsﬁ)nothaabmb@dlmﬁ@é@nle ciechompe bR i ¢ Di sor der

Nvglro(cyano)vmylplperazme Compound can be used to treat or prevent any condition

treatable or preventable by inhibiting mGIuR5. Examples of conditions that are treatable
or preventable by inhibiting mGluR5 include, but are not limited to, pain, an addictive

disorder, Parkinson’s disease, parkinsonism, anxiety, a pruritic condition, and psychosis.

In another embodiment, an effective amount of a
Nitro(cyano)vinylpiperazine Compound can be used to treat or prevent any condition
treatable or preventable by inhibiting mGluR1. Examples of conditions that are treatable
or preventable by inhibiting mGluR1 include, but are not limited to, pain, UL an
addictive disorder, Parkinson’s disease, parkinsonism, anxiety, epilepsy, stroke, a

seizure, a pruritic condition, psychosis, a cognitive disorder, a memory deficit, restricted
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del usi ons, Hal | uci nogen-Induced Psychotic Disorders
wi th hallucinations, Hallucinogen-Induced Mod
woOiemvidersp Hal | uci nogen- 1 nduced Anxiety Di sor dect/us2004/042732
Hal | uci nogen- | nduced Sexualt3@ysfuncti on,
Hal | uci nogen- | nduced Sl eep Di sorder, and Hal | uci nogen
brafefuicB6h, Phstihgeh’ srubioreal AESy\ﬁaRemiaemitihbmlﬂl}(, [@d)scle spasm, a
I nhal ant-rel ated di sorders i.nclude, but are not
migrairie; BRMIBE, ¢3ﬁh§le%}ﬁ’ta“§éi§8¥?é§ﬂ’&e | nhal ant Abuse,
I nhal ant I ntoxication, |Inhalant |ntoxication [iriu
I nhaI ant The NJ@@(@Y@@)Y}IHMIPFR?T%I%%@%PO‘Wdﬁ SeRyRe B 6ﬂ§reat or

d d
oy RS P R btef oEb A HERAL ok Breventabl using the
Niﬂ(rﬂdl\lggl)nﬁi){'mﬂpi Ez&ﬁhd]]@rﬁp@iﬁfds nefludyt betrane set lapiéed toj emhcer pain,

Opi oi d-rel ated disord l u b
R e L

a I
e
indleditg epRsitipidgetioiontitised Psychotic Disorder with

hal | uci nati ons, Opioi d-1nduced Anxi ety D sorder, and

Opioi d R@I@%&o@y&ﬁﬁ)dﬁfylpipéraﬁh&ébmemckpuan iafsb doel u@ebdt:@): treating
The N tro(cyano)vinyl p| perazi ne Conpounds can be used.
or {preveniang pasn a@p@@@ﬁtmﬂsh ion o with aadntlammatory disease in an

anf24K! ISﬁ?lgm %gr?ggsetxpﬁerégl{% QANB iAEARMhALESE b bBdy tissue which can

i Séase an arkinsoni sm incl udi ng but
befmbcdlluﬁﬁldnﬁdatbﬁy rebp@ady khdlesa slystermnscmﬂleammam(gl diargxample, the

t
Nh?qy&%y%%%rm%&ﬁ%%%&a@ 6 tu ?{;gg\‘? L& g%%tag&)%lated
wftﬁ g@{aﬁ‘ﬁ’ﬁat & es HAIGAIRE, 'lﬁﬁﬁo@lﬁlﬁt&i : QﬁgaﬁﬁVﬁSF afeéjeetiyn;

toms associ ated with anxiety, includi nJg
rebx,btgena:ttonl 1njmry sdulting fmolt%ssnaegéant:@tms(pqqﬁmpp etal., J. Mol, Cell

corgia ek P o ORRN E R R R nirk}s) HEBACREARE fho heart
luﬁ% N&fer %@ﬁfdnEy CchRhad lrﬁﬁmrﬁétbtyrtﬁsdib&mfdlﬁ pmta mdcludmg arthntls

rsonal ity disorders. The Nitro(cyano)Vvi [ per
B kL e

reé%ﬁ urg: Ejgaé%rlﬂt%t’gp oxlzélrﬂlgeg% ﬁ.rch Q?ﬁEl’tl@lulé‘&hﬁ\%%Yﬁls Barrett’s

epsy t'ohs associ ated with
syRRtdn®N)aid Crdlerl sidibdrge;tiflamotatdry mltgeﬂsaams gichyeb esthaet adailt

sei zures, jack
AR S L S v e A A N
di98ast OB fic &Y hg'lc%cﬁﬁ%édlﬁ@zﬁ)d stR§phiy! trifbma 2O BBE& tiasis, uveitis,

Selzures, Sstatus epi |l épticus.
sympathetic ophthalmitis and endophthalmltls chronic inflammatory disease of the gum,

including gingivitis and periodontitis; tuberculosis; leprosy; inflammatory diseases of the
kidney, including uremic complications, glomerulonephritis and nephrosis; inflammatory
disease of the skin, including sclerodermatitis, psoriasis and eczema; inflammatory
diseases of the central nervous system, including chronic demyelinating diseases of the
nervous system, multiple sclerosis, AIDS-related neurodegeneration and Alzheimer ’s
disease, infectious meningitis, encephalomyelitis, Parkinson’s disease, Huntington’s
disease, amyotrophic lateral sclerosis and viral or autoimmune encephalitis; autoimmune
diseases, including Type I and Type II diabetes mellitus; diabetic complications,
including, but not limited to, diabetic cataract, glaucoma, retinopathy, nephropathy (such

as microaluminuria and progressive diabetic nephropathy), polyneuropathy,
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The Nitro(cyano)vi nyl pi perazi ne Conpounds can be used

to treat or prevent strokes, including but not limted
woQposisetseni ¢ strokes and henorrhagi ¢ strokes. PCinaIS2004/042732

Ni tro(cyano)vi nyl pi per azi nésTonpounds can be used to

treat or prevent a seizure, including but not limted
mbnoneiirdpathies) mtsmmsnmeufogbﬂlm gangeinz f g feetn a!thelfsmlelyﬁm @oronary

sl Heciiear oot HTob o i G B BRI bl
cdn'i‘aC |f<5’cﬁ @ Yint1RbblehR] drth dkéh ofadEddsUBerfiReEEorRylicati¥n (such as

ski'n, scabi'es, dermatitis, herpetiforms, atopic
andi@favtion,ta sin mqu,ra candidel infesgion pr BeArobingis lipeidica dilfirb@téﬁqrum),

bites di cul act .dermatj ti
b g e AEFRAF S PRty S5 inflammatory
dib¢288 BRINE heal®,SAER Q§¢a$d1ohiy6bﬁﬁy,ﬂhcaﬁﬁﬁc héaricdisgassi npl ex
chroni cus, exfoliative dermatitis, follicul |t|s
hyperabelestegalemin, gesl arthesgsciarosas; gb ael ag apriqusi qiher dispages that can

ha?r"retgﬁl ﬁé’agpﬁ&l\é{rﬂ%gt&g&gﬁgélaﬁs o 1(ﬁrc Qﬁlseegﬁ%pg’ﬁ &1581‘30 1% dr failure,

or preven

brafh ariGRirad phit enuma, amicdancirn qma Nl&ﬂ(uydn(ﬁcimwlqn{pﬂnazam @ompounds

hebephreni ¢ or di sorgani zed schi zo at at oni
cagcahvo e Rerdrealing Y P einepaL S oM B DR anmatory discase that

cdiCaA! 5(%(1?18% béjgﬁ/s‘féntl %M%l&?@d] ROBBAE %k@mpl%’éii by gram-positive

non- hreni a: usi onal disord
o1 gramuckigaifveeshotla ﬂnmou‘hsglb oy peapliglagti¢ shmek, afi s@oddmﬂpced by cancer

gr andi ose, subt e del usi onal, di s al oys subt ype
cHharasanen TN PO S CRRHOBY SGHBES g depiior Sl S
I%Llﬁﬂﬁl‘ﬁﬁ{atorg %9to§ﬁi€§t S&chSIBLY BA Bieindeécdnak. , 8y a@he@bihepdutic
brief psychoSis. The Nitro(cyano)vinyl pi perazi ne
ageohfhetisddministersd ag gdreatroent feraanest. prevent a cognitive

di sorder, including but not limted to, deliriumand
denment i a FThe Nita(uydno)vinylpiperizimePenpivads dantenused to treat or

t|a used dd ti
iR By g R hefle nd B CeTEnT 2
NV (RS YARPD e VAR (A FAINGE ifoRIMR bR e S linkiRdusAdgé O
trea or prevent a nenory deficiency, including but

ingontinenag, srdsstincongiinernscPvrflow ingamtinence appyregeaisgarentingace, and

.The N tro(cyano)vinyl pi perazi ne Conpounds can
t%a;{qﬁ%oélgn?lbcetreat or prevent restricted brain function,

| ud t lim.ted.to, .t d
or an of 3R N epma it GRS i R B e
pRK&hthn wce? P ERAhpIe® bElulctls WedtabR di9@éhentable using the

Nitro(cyano)vinylpiperazine Compounds include, but are not limited to, a duodenal

ulcer, a gastric ulcer, a marginal ulcer, an esophageal ulcer, and a stress ulcer.

The Nitro(cyano)vinylpiperazine Compounds can be used to treat or

prevent IBD, including Crohn’s disease and ulcerative colitis.

The Nitro(cyano)vinylpiperazine Compounds can be used to treat or
prevent IBS. Examples of IBS treatable or preventable using the
Nitro(cyano)vinylpiperazine Compounds include, but are not limited to, spastic-colon-

type IBS and constipation-predominant IBS.

The Nitro(cyano)vinylpiperazine Compounds can be used to treat or

prevent an addictive disorder, including but not limited to, an eating disorder, an
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i njury, hypoxia, cardiac arrest, or hypoglycem a. The

Ni t ro(cyano) vi nyl pi perazi ne Conpounds can be used to
woOnestoseorso prevent Huntington's chorea. The PCT/US2004/042732

Ni t ro(cyano) vi nyl pi per azi nas€Conpounds can be used to

treat or prevent ALS. The N tro(cyano)vi nyl pi perazine
impasREsHebS dizeriebemiieiiol-rldteddisomder, pmésosine-related sigozdenyan

including but not limted t eri I i .
amphetpmBlsaEINCd ENER P ERP PSS BRI ok Far IS disorder,an
hal:f% eo[g%ﬁ-@?lh%éﬁ ERr AR ORE A ant Rt BSdrA&S 3nd\e8 opioid-related

i ropathy, and prolitferative retinopathy. 'Fhe

disbider, aflcyfanaly ireyfiphqranarlassfiGbapbsedieledn be used to
treat or prevent a nuscle spasm The

L\Ii tr ?( cy &Eaghy URwtdeiiaciads, bet Sempolimitsd on Bubienia Nedvase,
reat or prevent a mgraine includjng, .but . i ted
NomgyrginggF viten Sulimin Ngrvosa PATgng 4% n‘“lﬂgij?%ﬁ ar’i‘&'%)%?mg Ditordet not
m gr.ai_ne..w a ("classic mgraine"), mgraine
Oﬂi/]ﬁrgﬁgllﬁi’ecﬁ%\ég&@ basi | ar m gr ai ne, fa)rri li a?
em pl egi.c raine, . n.araj L.nf [ :
i gr ai ne prm?g 691&“% r%sé)r éﬁirngﬂﬂﬁm‘%d? afY Gt 1ted@8 dntermittent
Ex?%cg[\?(lﬁi){@fﬂ@ﬂ,Klé}?tbﬂhﬂ_@!@bm%i@p?mbmlngjﬂaldﬁamﬂ@g;§eidh¢tﬂlomania,
at or prevent vomting, . incluydi t not limted
and Gmovlac CE RO DRSBTSV BRPET e REoRhi ng) . and
regurgitation. The N tro(cyano)vinyl pi perazine

Con}aoundsklﬁahplbelatﬁﬁeﬁlsoﬁdﬁm metide ghut grenAmiRdR; Aleghal; Induced
i ncludi.n ut.nat. 1.t , ' P NAS
PRGBS P g g o
w?ﬁg@@gn 9*?10(%@1{]] hﬁ@)t(iuiﬁt_ﬁﬂl_ magtmmamcomol Wihdmwadeglirggs, on,

udi ng but no t ' '
bl Sl Lt 0L 0L 801 S5 RO Do,
A Pﬁcﬁ{ﬁé@g@?&%& .C@ﬂf)ﬁolﬁﬁhﬁc%ﬁ ®shdidtic Diforder with hallucinations,

no) Vi'nyl pi perazi ne” Conpounds are ant agonl sts
AfcololMRiucelMoodDésotdenm lablsd-Inducet dmxiesy Risaiders Afgohol-Induced

S%ggllt]g' e .OX,RI zégqfoﬁg]g | lgcqugigef% ]él)%lgl:cd’gg,glg rl%;aoﬂ%e}aﬁeda]%isorder not

otﬁ%l?’f‘&ts efiriad Wbk ( cyano) vi nyl pi per azi ne Conpound
effectrve tOHILInhI?bit VR function in the cell. This

met hod ¢ aﬁic%ﬁpé’-f‘&ﬂte& RisYtdefsOnclbi@é, ok &RIoB linAed 86) Nis&aie
to select cells that express
Dependence, Nicotine Withdrawal, and Nicotine-Related Disorder not otherwise

specified (NOS).

Amphetamine-related disorders include, but are not limited to,
Amphetamine Dependence, Amphetamine Abuse, Amphetamine Intoxication,
Amphetamine Withdrawal, Amphetamine Intoxication Delirium, Amphetamine-Induced
Psychotic Disorder with delusions, Amphetamine-Induced Psychotic Disorders with
hallucinations, Amphetamine-Induced Mood Disorder, Amphetamine-Induced Anxiety
Disorder, Amphetamine-Induced Sexual Dysfunction, Amphetamine-Induced Sleep
Disorder, and Amphetamine Related Disorder not otherwise specified (NOS).

Cannabis-related disorders include, but are not limited to, Cannabis
Dependence, Cannabis Abuse, Cannabis Intoxication, Cannabis Intoxication Delirium,

Cannabis-Induced Psychotic Disorder with delusions, Cannabis-Induced Psychotic
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VR and, accordingly, are useful as part of an assay

to sel ect conpounds useful for treating or preventing
wpans/ockd3p an ul cer, 1BD, or |IBS. The net hod i 8C@US004/042732

useful for inhibiting VR fismction in a cell in vivo,

in an animal (e.g., a human), by contacting a cell in
DisdRded Wit al Mbinhties, Chfiebis-mduadnAmtietyDisorder, and Cannabis Related

Nitro(cyano)vinyl pi perazi ne Conpound. In one
Disondss aphetherwisswepbie 0S8 useful for treating or

preventing pain in an aninmal_ in need thereof. In |
anot her Ewbadé-nalated dishederseinglgde.bat arearof maige 19, (eRepingg

or_preventi.n | | n.ani.nal. i I :
DefinBhe Carmbarvue CPfu RuPRsaieh, LB, PRIERyar Cocaine
IntBXicRIRMBEiriudg, @dtatecRtiuded Fafictaiic Mikorder witk delibiensg of .

I'n anot her enbodi nent, the nethod js useful n{ggr 4 Mood
CorsinerdiidigedPsyshete Risorders wish hallugnationsfroganeagyced Moo

.thereaf , .l n - j e HRIR ' fusktion,
Diseffs P SRR R HRUREE oA 1RRICRA Sl RS ltion,
Cdchine eafuce E boep Dasordér, amd CecaireRdihted Bliscasigrmes sthegvivwbpecified

i nclude, but are not |limted to, cells of neuronal,
(N®¥2i n, ki dney, urothelium and bl adder tissue. Methods

for assaying cells that express VR _are kno¥n.i$ t he

art. Wt Fablucigogen-reiated diserdprsdneluds, it Aot IRGSE i% ant s

el i eve that ' ' ' [ i ounds

s BORNabE, Ll ahGAaL HARCRBRAZ ISP UNES
HAlRk@besn Wathdeiwubddalfueindga IttosicatipnilirRen, fHalkicinggen Reraisting

Peg;eglpéi@g &?ﬁ%%%ﬁ%@ﬁ%)%%%ﬁﬁ?ﬁ%pgi B%Pclhgtig bisorder with
el (A RRMOEE A RIBE Po7chB PRERRUNGHE BhRGSihatRnk0

unction in the cell. This nethod can
Hilkcipgeh-Imiuced MoodisordsraHpllecinegsndndueed AAnxiely Lissder,

b oipgeen GrUoge Seni Dooiue e e SOk B b pSla and

B[R Hob QIR SMatdd ISNEHUeE G dititirise 3pecitietl NOSke di sor der,
ar ki nson' s di sease, parkinsonism anxiety, a pruritic

condi ti F’fhm%n%ya@aﬂﬁk&derm?cw&t B@ichré Solirfifeditoe fblalahor
i nhi biting UR5 function in a cell in vivo, in_an,
Deépendaicelahglant Ablsenihplantiptaxdcatigelnhgant latoxicarign Pglirium,

[ it nt .of i1 ' - i.
bl sotcegieatidtre bordehith Rribf S AR LBl Py elibe
Dgsid'er whl haNEciBARAE] B Mbnt-InbecadA ety Disordaf whd Inhalant Related

ortreating or preventi na pain in an animal in need
Disheleendt otharwisesppeificdM@d)-nent , the nethod is useful

for treating or preventing an addictive disorder in an
ani mal i nOpieédirdldted disbrdersrinelnde, it argmebimited {0, Qriid

Dggetn grgcei Bplbcl)?(? f%%llsg, (a)rpictﬁﬁ W&gwﬁ[ OB{o?cY ﬁﬂ&i@zﬁion, Opioid
Intoxication Delirium, Opioid-Induced Psychotic Disorder with delusions,
Opioid-Induced Psychotic Disorder with hallucinations, Opioid-Induced Anxiety
Disorder, and Opioid Related Disorder not otherwise specified (NOS).

The Nitro(cyano)vinylpiperazine Compounds can be used to treat or
prevent Parkinson’s disease and parkinsonism and the symptoms associated with
Parkinson’s disease and parkinsonism, including but not limited to, bradykinesia,

muscular rigidity, resting tremor, and impairment of postural balance.
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Par ki nson' s di sease in an animal in need thereof. In

anot her enbodi nent, the nethod is useful for treating
wonroeyint i ng par ki nsoni smin an ani mal i n needT/US2004/042732

thereof. In another enbodi nent, the nmethod is useful

for treating or preventing anxiety in an animal in

need th e r Bl Nittatc o) vieylpiprboiie fiempountecandichsdd ketreat or

usef ul  treat reventi r|t|c CO
DR F et SRR FoT HE AR 3 Loy SEIPInS oGRS Auiety
int @il A6k hditstPRf Hst1éRhesky t@ﬁ‘iid)r[‘ Qac@l'ycﬁﬂﬁV @Wplneﬂ depressmn
psychosis in an anl mal i n need theréof Exanpl es of

inchiding Qhacpnckﬂ TEuLdtics mp@s@orn g>am§§ disRedear @%mobmﬂndaxﬁlmer specific
| t.h t t
el efPadiy o a%ﬂ%.gﬁoﬁa@;s@ (f?i "1 the nucl eus

accunbens t hods for. ssa ells that .ex

nd uR5 ar ’Eh{ﬁgv%cwwé B’PF azj t “%ﬁ%?ﬁnntbe Ssgg%treat or
pﬁ%ﬁ?@ ﬁ’ébs hgau¥in Ig%?hbtclﬁﬁft&i feepdraMepiiBady, b&Rralized epllepsy, and
Nitro cyano ) vinylpi perazi ne Conpounds are antagoni sts
the sympi@msRAssocizted w;th@ptlepsm, inolutingrbug e@tdtrééed 1@, sintphophstial
for inhjbiting. Md uRl functi.on in.a c risj
segheh Beksyan iz e coraeh ok R kBl i B Gl
scFREN (ol rhal N trRé-ChoARELAURK), @ieﬁﬁh@ZQaE@n@@ﬁ'ﬁéﬁl&F& and status
effective to inhibit mduR function in the cell. This
epiepHol. can be used in vitro, for exanple, as an assay
to select cells that express nd uR and, accordingly,

ar e usef uThaNltpz(cyarmbvmyip@s@aylet@mmueds ca;dvmmdd@treat or

sefu] for.t atln & nt|
R HBQPIEI LB BBl e Rhouppigsrotes
anxi ety, a sei ure
condi ti on%ﬁﬁgyg‘i‘(ﬁm vigy B’é’ﬁ?ﬁzﬂe afig?nubeauﬁfr‘éﬁ%fr at or
pﬁ:@éﬂt%‘ sbizufel ol E6utHoRlithitkd ﬂ?tllhfﬁﬂtlle IslANdsNEBbBIlE Seizures, and
chorea, ALS, denentia, reti nopat hy, a nuscle spasm a
epﬂegnasma;resxom ting, dyskinesia, or depression. The
method is al so useful for inhibiting nd@ uR function
in a cell Tthw'm(oyariomvmyipme'ramie Gamppunds carubemsed tétreat or
contactin with an effecti
Pr&ﬁ%‘ﬁﬁtp%‘iﬂg%‘:%dftf% w&%ﬁlﬁwb @.9 RETEHHEHSFEbY fry skin,
s@Bfes AP TE R rpelifPmiB hidpL: deﬁnhﬁtﬁf Hl’urft% vﬁlﬁzﬁ‘eaéﬂdﬁg filliaria,
preventing pai n in an animal in need thereof. In
inseasbites, pedibddbismerontact ﬁmna@tlhohiug @aqts@ﬁulnrttpafrla ﬂlﬂé@tlﬁh@uptlons

QWSE’;?E‘\F/ A n% ﬁ»,i‘ﬁl[l %ﬁ%&flrﬂg nrc%fs ?I%aéfgl{e dermatltls

f&ﬁcﬂﬁ@vlﬁﬂlouﬁﬁerﬁpmgdﬂl 6t flb@gldsﬁwtﬁ@ﬂius n an animal in
need thereof. In another enbodi nent, the nethod is

useful fofpg N@@é(bpﬁlowmﬂbﬁ)émme%ﬁﬁdmgl sabSugis6ass or
in an animal in need thereof. |In another enbodi nent,
prelvent psychosis, including but not limited to, schizophrenia, including paran01d

schizophrenia, hebephrenic or disorganized schizophrenia, catatonic schizophrenia,
undifferentiated schizophrenia, negative or deficit subtype schizophrenia, and non-deficit
schizophrenia; a delusional disorder, including erotomanic subtype delusional disorder,
grandiose subtype delusional disorder, jealous subtype delusional disorder, persecutory
subtype delusional disorder, and somatic subtype delusional disorder; and brief

psychosis.

The Nitro(cyano)vinylpiperazine Compounds can be used to treat or

prevent a cognitive disorder, including but not limited to, delirium and dementia such as
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method is useful for treating or preventing

par ki nsonismin an animal in need thereof. In another
weonhisticomnt , t he met hod is useful for treati ngPOT/US2004/042732

preventing anxiety in an anéialin need thereof. In

anot her enbodi mrent, the nmethod is useful for treating
muff-ihRY 8thddia &@hérﬁlﬁ%ﬁgﬂﬁtlam danéntal caisedryeADS @nd dementia

Li anot her enbodi nent, the nethod is useful for
cause@hy Adghetrnerpy &iea8e.i ng stroke in an animal in need

t hereof. I n another enbodi nent, the nethod is useful

for treaflha ghtno(cpmm)\anﬂpt@r@mﬁéﬂmp@mdﬁ Céth %FﬁeﬁéP treqf or
need t hereo

ot.-h N |
e B R R e e e
dlsls ifvedfbw@l in need thereof. In another enbodinment,

e nethod is useful for treating or preventing
pSyChOS' MPRhnyiphersssk toapaaids chﬂi‘b@ﬁsﬁdhﬁltreat or
enbodi nemhbmlﬁg(cﬁe djgidylpgp usef ul fgr treating o

pravesvestiicted beain ﬁgwtlbn,\mclddmg rbuénou limiggsl tanﬁhﬁwauﬁfﬁi byemygery or
t her eof . In anot Odl
an g PR g OB UL 1 RBVEo i ASPILRS ¢ord 3 Hhead
Aif) 9&1@&4&&6{6@& pdglycened.her enbodi nent, the
mj%}t’ﬁgﬂéo |ls Cuseful for treag?}l, ng or preventing restrl cted
brain fu ' \ Jifle 088 otMRIcaRbe ubdd to treat or
anot her e l\g;ﬁmgéé}a&ﬂv glﬂgétr%od i's ggeful for treating
préfenpHentdgtonig chdred.i ngt on' s chorea in an animal in need
thereof. In another enbodi nent, the nmethod is useful
for treatTHeNigo(dyaso)eiyipigeradife Compouadsican be usediedteat or
thereof. In another enbodi nent, the nmethod is useful
prévsnt ARSat i ng or preventing dementia in an ani mal in
need thereof. In another enbaodi nent, Cr?
usef ul f SFhetNirg{dyBBOSHIYIRIBIAFHAS FGMPOER: ﬁys‘?%toafFFat or
I
prwée{lﬂgeamoga u%,glgcl}aﬁlﬁéﬁﬁt{ not 1ihifdb r’ﬁ(en%@&@h@%&opitﬁ? diabetic

reating or preventing a nuscle
arefiasdRrotic ;"Hﬂmapathﬁlhypmmmé retivenpatify, nompmtiirhtéve retinopathy, and

enbodi nent, the nethod ﬁefu .for. trgatl ntﬂ]él be used to
prokilstasive irefionathy g FQP AEtrp(gy eT4ZiN (RPYUSS £3% O° P5S
tre%p&t =11 qeToTo IR mthe method is useful for treating

ventlng VO tlng in an animal in need thereof.

| n anot hef, epr egw%%é@ﬁﬁ%g %Iﬂp%uﬁc‘fseéa&ilbef&éd to treat or

treatlng or inesia I'n an animal in need
preVai @ highiinesincinbiag, leurtmodlimetad to, miigrairet widlbuit guiag e¢qpmon
for treating or prevg‘ ressiaon in a
mitgRiae DI ERe L ClaoTe BUSReoh Bl p pERaphd basilar
Ofnj aﬁbﬁseﬁlfetr@t 16 BhE e with
mﬁa@?ﬂﬁa@ﬂ%&%ﬁl%f Hﬁéﬁg&r k|1 % e cell b(lnodl es Ryt

profomged atre) , cells of spine(s) of the cerebellum
neurons and neurophil cells of ol factory-bulb

gl omerul i Th@mthf{cyﬁnowmylpmpmzmiec(Ecmhpduaglmanche ushé to treat or
prggé;g ?/irog\latufg? EIEC?I;.(dlng but not ?gRte to, naussea vom at m('i%’y \(/:oerlnitmg (retching),

and regurgitation.

The Nitro(cyano)vinylpiperazine Compounds can be used to treat or
prevent dyskinesia, including but not limited to, tardive dyskinesia and biliary

dyskinesia.

The Nitro(cyano)vinylpiperazine Compounds can be used to treat or

prevent depression, including but not limited to, major depression and bipolar disorder.
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colliculus cells; and spinal trigem nal nucleus cells.
Met hods for assaying cells that express Md uR are
wenowesrsot he art. 4.8 THERAPEUTI C/ PROPHYLACTI €CT/US2004/042732
ADM NI STRATI ON ANDCOVPOSI THE@NSOFTHE | NVENTI ON Due to
their activity, the N tro(cyano)vinyl pi perazi ne
Conpounds Witleuadishingag be beliyd big thieaty, iApplieanty helirvg thanhthe
hunman nedi ci ne. As descri hed above,.
NP SR R S AR BB (VB e usef ul
for treating or preventing a Condjtion in.an_animal in
need t her €B¥ VoW el 'emaineds fanimahitRg vR{jfgnction'in a
odlf, LEALAKAR QortthtleR RIS of LIREURENV R AR ithGn amount of a
adm nfstered as conponent of "a coffposition that
Niteo(pyanspeiny pipeswineamponat kffeatbeap tzibie WRdhiuottéon it cell.

Tﬁirs ?ﬁegl?(tgy%ﬁqc og% ossi %}'glfr}%’@,r E;ayg?gllég,% E:jlia%gs,a%/ég selget cells that express
vRdgna a?t,tc@fd%jgl?,rﬁé hdeful TR Paiol R GEMFBOINERbRDHRIdR TSR] for
Compounds of " the invention can al So be adm ni stered by

treatingatr ipesvenony paiiLdAl an olees [BDo pr B3&nphemethpd iindlee hephul for
o RS8R ey 0 30 R 8y Z ) B pohcng

cdlNnBitdniAhl WiHE A6 effecBiv6 anoaithfGaNitdecyAHSvitiy#pifégine Compound.
together with anot her therapeutically active agent.

Inpeiei amikadimentothe arathaskis ygefplbior freaing yduevenifag paigdn an animal in
del.jver V. . . l.at.j: ' .

o S BT PR e ot s SRERDRH B4l i U
iredrCanimahiel read theeeoflS Brariothed @mbodishent, thérmethod is useful for treating or
Ni t ro(cyano) vi nyl pi perazi ne Conpqund. Mt hods of .
DEEPRIECAY 4T 30 ARALE N5t theipel- ABAngtheR etnga)%%?nt’ the method is

uge@ﬁlrﬁpﬁémlg’or?%%ﬁﬁ?ﬁﬁ}ﬁ & an dltbdaPRGId AR, Tn another

I ntravenou eous, I ntranasal, epi (gural , oral,
embbdiiegt) dhe methbd soesetb fa treating oapmyenting, IBOrinas deinmd fin need

recial , by inhalation, or topical, particularly to the
thezgo " nhose, eyes, or skin. The node of adm nistration

can be left to the djscretion of the ctijtioner. In.. .
nost i nst &fa@gles Sﬁ?ﬁ? iC8P30A% Pg?i‘%?sflngr\&ﬁ}nfiqdﬁ’ Y gre not limited
td, @él?sa&qleﬁ{ﬁntaﬂ grd}lﬁ,tﬂi(ﬁfe%’%@eﬁhﬂy hiM PRAEE H161CATRRYNIRr assaying
I'nto the oddstr'eam "I n specific enbodi nents, it can

cdlbs thatsixpess ¥ Rtlarakimwr 81 the atthe
Ni t ro(cyano) vi nyl pi perazi ne Conpounds |l ocally. This
can be achigwedwishirg ©Xeourd baditonntAdp)icavy belfeve that the
limtatiaon, by local infusion during sur t opi cal
PisromAR Y

NABCYRRYIBHPIREIgine Gompasinds A anEgop iR

g;s ﬁzlt 2? gl‘fhfa (ierivelsltlfcgr? feurrt)ffer rkz:){atésntjo %g:étlilc?dré'forb %hir{atiet?r?gsm(()}fluﬁ% function
in a cell, comprising contacting a cell capable of expressing mGluR5 with an amount of
a Nitro(cyano)vinylpiperazine Compound effective to inhibit mGluR5 function in the
cell. This method can be used in vitro, for example, as an assay to select cells that
express mGluR5 and, accordingly, are useful as part of an assay to select compounds
useful for treating or preventing pain, an addictive disorder, Parkinson’s disease,
parkinsonism, anxiety, a pruritic condition, or psychosis. The method is also useful for
inhibiting mGluR5 function in a cell in vivo, in an animal (e.g., a human), by contacting
a cell in an animal with an amount of a Nitro(cyano)vinylpiperazine Compound effective

to inhibit mGIuR5 function in the cell. In one embodiment, the method is useful for
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by means of a suppository or enemn, or by nmeans of an
i nplant, said inplant being of a porous, non-porous,
wonogaicetsd nous material, including menbranes, BATNSAM4/042732
sial astic nenbranes, or fibexs. In certain
enbodi ments, it can be desirable to introduce the
treabihf; P prey@itingvpay trodrpiiazi ineeédiirofidin another ehbodisrmt.ghe
nervous system or gastrointestinal tract by an .
method itk KoL IFaaing A PIRIFI S AACAIFENE Aispije i an atimal in need
i ntrathegal <Xo] LA i : i
theie B SPGB AbnbB AR Tor A gREGRY e
Parkibs612Y €i3kadedn hﬁlanmml heteed théreof. dx anpthes; eralpadiwpretd the gneghod is
reservoir, such as an [
ot R oS O S SRR Bt Jp ot

em%&%iﬁx%ﬁt e 1‘}”1chb§I alseful &r tRERKS bZReverditg ah@ieftindini a@fmal in need

an aer osoli zi ng agent, or via perfu3| on I1n a
thefdoR OTarmttize Rbodisyant, et inethod lisreseditl fortupating os preveniing a pruritic

certai n enpodi.ment he Ni Vi ' i
b G AT ot o o
tree%tpl%gcir%%ﬁglégbgﬁﬁéﬁs NG ehldheeésthertoll as

eri I n anot her enbodi nent, the

Nitro(cy i ' i : '
[ 2 ves F B B e e (sec. Lanoer o
celBeifene erdADn S aTs 585, pasioQlrly ik reimaespseially in the nucleus

Li in the Th i :
e S i 5050 HE5 Y G e o
odal nent, t : ; )
can. be QOY e aHsHipg i e mink P Pl o oy bPANEQi A e
Ni%@&%&qsﬁg{ﬂ%e‘?ﬁﬁe éXﬁg?ﬁHd@%?eeantfgo&ists fopaftsiaRr1. i n

ol 2. ..1igghons Control l'ed Releasgh supr a, .

T
in gﬁglﬂmﬁh&ﬁ?aﬁﬂﬁ% a 5@]2:3}35%13 of tepe}singimGieR L g@t@_anmmount of
o Nino(SRP D EBD 0 OB e o B AT in the
cegg g‘gg)]rﬁetﬁ%é‘ céél%%&s&:ﬂ é}?b‘zgr%‘:’\ﬁir QXEEXEBII@?&SJ@HI\S/E 1 s8RcER s that

ek N. . 321:574
exp98)GIuR 1 andnotdrdingbrbedisefuhes pbpfansassey ipselsct egrapounds

el SR B gL A0 ALl PR P
parkinsonism, anxiety, epilepsy, stroke, a seizure, a pruritic condition, psychosis, a
cognitive disorder, a memory deficit, restricted brain function, Huntington’s chorea,
ALS, dementia, retinopathy, a muscle spasm, a migraine, vomiting, dyskinesia, or
depression. The method is also useful for inhibiting mGIuR1 function in a cell in vivo, in
an animal (e.g., a human), by contacting a cell in an animal with an effective amount of a
Nitro(cyano)vinylpiperazine Compound. In one embodiment, the method is useful for
treating or preventing pain in an animal in need thereof. In another embodiment, the
method is useful for treating or preventing Ul in an animal in need thereof. In another
embodiment, the method is useful for treating or preventing an addictive disorder in an
animal in need thereof. In another embodiment, the method is useful for treating or
preventing Parkinson’s disease in an animal in need thereof. In another embodiment, the
method is useful for treating or preventing parkinsonism in an animal in need thereof. In

another embodiment, the method is useful for treating or preventing anxiety in an animal
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Drug Bioavailability, Drug Product Design and
Per f onnance (Snolen and Ball eds., 1984); Ranger and
woeppase13d. Macronol. ScL Rev. Macronol . Chem p28/181004/042732
(1983); Levy et ah, Sciencee£28:190 (1985); During et
ah, Ann. Neurol. 25:351 (1989); and Howard et ah, J.
in hesdrB&usR) - In dddtheiSerhidiBBEnt, thlenngthzd)d mneciubfor drebidag wam:ventmg

ep]?ﬁ)%g EI%;I? %41;13 61?1{658 et al n%g;&{ e%se(renbso)élsr}lgnq] 8 he (ﬁs use%gl for
tre%ﬁg:] X@E{ﬁﬁ)&% KNP RE %A1 §n FORIRANREE : InG@nBther EMBodiment, the
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metieiliis msasfgl fon hyatmg‘ cvrapcrevennng)a seimeredy on enimal iveced thereefndn
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in b Qllﬁh?il iShiel tﬁ’e?echatIﬁ ﬁn&he@éﬂnﬂ?idﬁmeﬂt NGk wekitigl # hieeral fok treating or

petrol eum animal, vegetable, or synthetic or| gin,
prwnhngpsyphwwm ani dnimslopeedhthereof. T anefher embpdinggas hgmethod

s B B8l e PRS0 U SULA planior.

k@A BodiSRhY, fiedAbthsd s atul Bireragnglot frevéritiog a themory deficit in
addition, auxiliary, stabilizing, thickenin

an| mbnalaanﬁerdgﬂle@nﬂ gingichgmbedimeat, Wﬁé\ogése efyl fordppating or
prPERgPE i S ARE R b afifid o ACERRCEN. agaieties o
enftydirhnt] e hﬁéthtﬁeifs ubefakfor peatintg astpeeventing Huntington’s chorea in an

theN tro(cyang)vi nyl
e LA ! L PELSE 0o, SRIROHRA i Bt freatig o
prgﬂge%ﬁﬁg %&féeﬁ(lt %rlﬂ nSeYGErBf. BOnditep Bmb6ditheat, Site Bethod is
| qui d excipients, particularly for
usefiil éattedating eopnewmng deﬁu:ntlabi zm astraphingeed thezgof. In another

ergﬁ(ﬂ%:uglglgn&lg é‘?%ﬁ‘?dnfs %Fﬁ)t lie% éng c?r l o 91i?i§ eft{?%ﬁ ??n an animal in
n&ﬁ éher&ﬁd Iy Hﬂl&h&%n%&im%ti ®e hf&thdlﬂ@ QSéfﬁHﬂoﬁtr@atntg@drcp;revenung a
lum chl oride, dried ski

mmlk, glycerol, pro%/ ne,
mgiid'@masm\mtae anines franesid thereof Ha anpther enpppdippris igrmethod is useful
osi tions
foaﬁg%mgsor&remugg ﬁm%faméaﬁunlag %31%?'% 319 géeéﬁ%é’ﬂe@fo Pﬂn%ﬂf)ther
ebddiEht) theaBRROB is u'Ebtal fureetitg mcprpmmg (ynmltmgnntaalaalmal in

t he form of | ut
necdishest, Tornotber gsuhadunants Ga b vedibior S8Ais errsyeRyne

d%sh{ﬁl%glg§ AP RN nﬁ%ﬂ%ﬁ&é&e 95 Bﬁétﬁaséi‘nﬂdaﬁrﬁbﬁt%b @Rhod is useful for
upp03| or I es, sions, aerosols, sprays,
trédﬂﬁx@&iﬂpt@eﬁungmepammmmen afigralnirsnded dgreotf or use. In

one enbodi nent, the conposition is in the formof a

capsul e {Eﬁﬁans of cells.capabRadfaxipresking @GR 1 ]iﬁcflylde butase not

lindod pa, Bergog lor Bk nis rsRron e, EHHki e el batebgnp el oells of
1?11 44 of YR ?eré llfuﬁ{lﬁguliéns r%(?er e h@ldcells 8 b1 R6ky-bu Blomeruli; cells

rpora eréin
of the superficial layer of the cerebral cortex; hlppocampus cells; thalamus cells; superior

colliculus cells; and spinal trigeminal nucleus cells. Methods for assaying cells that

express MGIuR 1 are known in the art.

4.8 THERAPEUTIC/PROPHYLACTIC ADMINISTRATION
AND COMPOSITIONS OF THE INVENTION

Due to their activity, the Nitro(cyano)vinylpiperazine Compounds are

advantageously useful in veterinary and human medicine. As described above, the
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I n one enbodi ment, the Nitro(cyano)vinyl pi perazine
Conpounds are fornulated in accordance with routine
wonosadenes as a conposition adapted for oral PCT/US2004/042732

adm ni stration to human beiléigs. Conpositions for oral

delivery can be in the formof tablets, |ozenges,
Nit?(ﬂb'fﬁl@‘fvi@ﬂpipéfa)ihﬁ CHREmInaNse ugefahfor esatifgpowiresnting a

enul si ons, capsul es, syrups, or elixirs, for exanple.
Comtitipn jn auarimakinaeedthesivbosi ti ons can contain one or

nore agents, for exanple, sweetening agents such as

f r uct ose Whespdrizipteredrto gn eaimali the Nifre(¢prolynylpasrazne

such _as rm.nt L1 of  w r : -
R ISRt 2B SE ARl EE s
phitACERRENY hécdplablen@hirlcablieR Respacatpaitionybwhiok eomprise 2

‘Where in tablet or pill form_ the conposit on,F can be
Nitco(ayaw) tinylpineszing Cempagdasandis aalﬁaméwgf‘éf%ﬂ%n P the

. trokn i t ) P . 5
NRE ) B bR Ao rAE D AL Bkt
any 6heEadilvenisRyTon@fes esamplepindinfigsiemordsust injsation by@bperption

driving conmpound are al so, suitabl e for .orajl .
thraugh einBebeld RUSREHARIOUS HRINg$ (¢-§-nedl TPCifly %‘i"‘i ‘;5’@??%1 o
fy iy SRR B fHet D apgutidfly aagesdgnt. s
etcl')r%ﬂdgcél{ii)gy tEgStgfr@?{{tflg%%g c?&%ﬁ%ﬁd, \/\@idgﬁusm?’l s to &
Adihisphaten tdnéeaystemioor lagentVarionpdeiverbyystemsciig kngw. e-8:»

apertuyre, These del.ivery. bl atfor i.de.a
engipsuiationin posems grcpatisfes RIS RPLFY ey i gan be
uséAJ‘t&z Shiikee: Meibasagd)vinyimsiratige Celpased.f or mul at i ons.
[

ne-del ay material such as glycerol nonostearate or

I
gl ycerol hgétﬁééisaé JEARisRARR REUES Bt alPmdl LifARP oS iiftraieanal,
can i nclude standard excipients such as nmannital

intrantesky, istamecneel intsivennus 1 ssbeuprcous gairaasalaerifgral. pral,
cel lul gse, and.magnesi um.car '
sub gl el A O G A AR R R e choRarefibe S Rkl

P ieﬁ%'ﬂltle edr1 9100, ey & 6y iR) Thestope pLadminiseratiompauipadieft to the
can formul ated for intravenous adm njstragtio

distygiavedfitye procitisset. IOResLRsancRY, AAUEHRIAIORIKI PN s in hepslease
' terile | i f
of bRt aFy Rl gk AL RO, Bt Gldsuthel ©
| ubi | zj t it j
St i st rBePEIE BoRTREBRa op BE dp fiabledb A ERALS e
NARRSJ N8 )virsy15ip&azias CohResd 16eallyo Thissrbenahivved, fohexample,

site of the Injection. Generally, the ingredients are

arslump by ey eif limdiatioegurlaeal igfugion ghLing syraefst WQFaf?PHi’ﬁ?‘ﬂon’ €8

. dosage..f or for | e, ; b i \¥H 8 catheter,

ingprgpue P8 R SRPE ar@ndedtl by MRRINY 1A 2o R HRaC

bf Rk a%rsugp&mogmMempw ty mearsax e imnplaih diid amplagt bejag of a
guantity of actiyve agent. ,\é/iher?c{.he b h as sialastic

POBS, @Pé)pﬁwwrr%‘?lalgpﬁ%sf material, Including membranes, such as sialas

membranes, or fibers.

In certain embodiments, it can be desirable to introduce the
Nitro(cyano)vinylpiperazine Compounds into the central nervous system or
gastrointestinal tract by any suitable route, including intraventricular, intrathecal, and
epidural injection, and enema. Intraventricular injection can be facilitated by an
intraventricular catheter, for example, attached to a reservoir, such as an Ommaya

IESErvoir.
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Conpounds are to be adm ni stered by infusion, they can
be di spensed, for exanple, with an infusion bottle
woanisaicaidng steril e pharmaceutical grade wat er POT/US2004/042732

saline. Were the Nitro(cyaé)vinyl pi perazi ne
Conmpounds are adm ni stered by injection, an anpul e of
sterile Sharl @dmirdtRgioh @an ako dalkinpioyed e pebynspofdednhaler
so that the ingredients can be m xed prior to .

or nabutizet,3ind forimovationHeEtinmg apsoJiZME)AgeRy PLYia SFHYSIHR 0 2
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s or Ivery devices that .
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1a$§/ n%b?ﬂilfifl%?? ed to, those described in U S. Patent
tradigenal biddes Bnd pxeipignty $BCtBYITIZYCENES809; 3, 598, 123;
4,008, 719; 5,674,533, 5,059,595, 5,591,767, 5, %20 548 can
5, 073, 54T anb{he8ephaEmest, $5ANKEécyanaly iy piparagipp Cogiponds ©

f. which is .incorpaora ' I §R&Re 2909827-1533
be Givdisd i arRuc B T DLER PESEE R LBk Rope 232
(195854 e8¢ 8l SBB6soRfes ONthe Mherapyarf dnfeétivns Dispaedimeht ancer 317-
usi ng, for exanple, hydropropyl nethyl cellul ose, other
327aidy3f8e 3651 P8Ves, gel s, permeabl e menbranes, osnotic

systenms, multilayer coatings, mcropartjc

| es, .
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carelbireds » o BRrEReavRef & it Gl P shllem (uee, o6

or sustai néd-rel ease
Goﬁﬁgdﬁy [l A;gﬂmim dfimmerolled Rbleases syprill dippgl 15-138
those descri bed herein, can be read%h% sel.ected ngb
(19843). @itten confeolledt prsusiamepagieaie ystomsdiscusssd Ihie Spv e Py

Laégﬁ\ff t'%r&@@%ﬂ%%?—?%ﬁ?§§f@m%eﬁﬂb& H e AoaBBeritOf PBup can be

nistrati on such as, but not

usétd'hon'tahg&, S&fjnde {;ah_gﬂfsm-lsﬁfnwes Sefteh.cGRE ,Crgﬂ@efcﬁiﬂmlgtdSEng.

at are adapte qr _controf - .Su -r

OB St waary St LBy SRR ! R ReL /.
% S04 | o TAPR A HHEH 6¢ matepiaB\an he dsedy(see

M‘”t”gg?—gézi g\?eg?))t Elgt acéfé;riégf\l/tg)téla by ’t}%g?ﬂ:lenon-acont rglfgg “

Médiaftpplisithins efiCoerdkdaleallergst wl Wise el 1974); Controlled

enbodi nent,. a.controll ed- .or ' .
O e A B U
19%'11)2é 'R%géfaa@e)fi%ﬁagl, Pipgsemon ScCRepMactotol. tGheat 2361 (1983); Levy

prevent the ndition in a mninmma 1
Sty ! By, AOHA 5 110k owar o

c osi tions | e RS f o bhareilcd tained-
oty SR gD OB SR nBe b o toicliouSor astene
refeQdENys@AL&n Yepladdin porimitpof a tirge ol thgNitro(cyano)vinylpiperazine
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Camhpounidaee. of HespBal GIUIHBTH: O TGS TR TSy éhﬁ{ségcﬁ’gré?g only a

such b - | s of the
frzi\(‘ﬁlfllpp 6)?@1(34 Qt)ggué &€

yano)'vi nyl pi rerazi ne Conpound, and
In one embodiment, the pharmaceutically acceptable vehicle is an

excipient. Such a pharmaceutical excipient can be a liquid, such as water or an oil,
including those of petroleum, animal, vegetable, or synthetic origin, such as peanut oil,
soybean oil, mineral oil, sesame oil and the like. The pharmaceutical excipient can be
saline, gum acacia, gelatin, starch paste, talc, keratin, colloidal silica, urea and the like.
In addition, auxiliary, stabilizing, thickening, lubricating, and coloring agents can be
used. Tn one embodiment, the pharmaceutically acceptable excipient is sterile when

administered to an animal. Water is a particularly useful excipient when the
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can thus reduce the occurrence of adverse side

effects. Controlled- or sustained-release conpositions
woamsimssdal |y rel ease an anmount of a PCT/US2004/042732

Ni t ro(cyano) vi nyl pi perazi nasTonpound that pronptly
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|
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adWRhightidrodReah b%ﬁl@@ G@frﬂpgsﬁﬁnbfmd yralvdelg\l'en‘y cad bﬁhmugehform of

they are typically about 1Q0 of bo
tablets slozengenradueqHs $d OHE ﬁ%spe{lmnseglf fes R0 Ei‘fﬁ’an?apsules
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e et Gl e Tl Gl R WL O
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n one enbodi nent, aneffective dosage
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argoop 5 e e Bled st e TSR ProP L s B Hineciuion over o
e:ﬁerﬂﬁa bbribd8f (B dSEleaivel Ppethrblsid mdﬂﬂara]lmtshﬁbundmg an osmotically

nbodi ment, an effective dosage am)él
act1ve driving compound are also suitable for orally a mmlstered compositions. In these

latter platforms, fluid from the environment surrounding the capsule is imbibed by the
driving compound, which swells to displace the agent or agent composition through an
aperture. These delivery platforms can provide an essentially zero order delivery profile
as opposed to the spiked profiles of immediate release formulations. A time-delay
material such as glycerol monostearate or glycerol stearate can also be used. Oral

compositions can include standard excipients such as mannitol, lactose, starch,
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adm ni stered about every 8 h until the Condition is

abated. In another enbodi nent, an effective dosage
weanHiei3s adm ni stered about every 6 h until PO®/US2004/042732

Condition is abated. In anather enbodi nent, an
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body wei gftle Qftrd(Efafio)vikyMiperaginb Cdiniponids dahe)ee.ﬂﬁﬂmnem by
dosage anount ranges from about 0.01 ny/kg of

cmmrogctd-rdl@sabnmstalmd WWWS%GV dﬁ)éygmde‘élpesathat arg known to

Ni t.r
bl ARSI BRgs L IR, SR RE . hapell . Pacn
N&{): B4k g7043, 911518993/@ mgo9am,d9$ mz:amomosm% ﬁiﬁéuSﬁé;ﬁ 059 595;

S B DA R nE U 54 e A RO R it
1n8%8%£ed' tré}ﬁj 'B‘k%iﬁe‘%g ds @ UYsa @VBEMs é4h b used t@{iﬁﬁ/f&fcontrolled-

ective dosage anount is adm ni stered
oaedine@vreleyse bF onk or aroot dmgive ingredients using, for example,

hydropropylmethy! cellulose, other polymer matrices, gels, permeable membranes,
osmotic systems, multilayer coatings, microparticles, liposomes, microspheres, or a
combination thereof to provide the desired release profile in varying proportions.
Suitable controlled- or sustained-release formulations known to those in the art,
including those described herein, can be readily selected for use with the active
ingredients of the invention. The invention thus encompasses single unit dosage forms
suitable for oral administration such as, but not limited to, tablets, capsules, gelcaps, and

caplets that are adapted for controlled- or sustained-release.

Controlled- or sustained-release pharmaceutical compositions can have a

common goal of improving drug therapy over that achieved by their non-controlled or
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enbodi nent, an effective dosage anmount is adm ni stered

about every 8. In anotherenbodi ment, an effective
wdasageesoount i s adm ni stered about every 6 hPCITMS2004/042732

anot her enbodi nent, an effaeétive dosage amount is

adm ni stered about every 4 h. The
noNistRAEMRRAVEcMleRpRB! a7 bheebofinent a conmollrel- as swyainkd-

Invitro or in vivo for the desired_therapeutic.or .
releplsg pcl»mp@s@mnccomnses 2 jripimabamopnt pf @ 1H°§1¥ﬁ£‘§?§ l.nyme‘?{fﬁ%me

nodel , sy st e - iMed
Cofppliu B EorE i B CRR i R Aoue b Plithe Advantagos
of Er6ERd- drguaaiGed dlédse kompositiomsrincade extendeddctivigy efohe drug,

o : pos : . )
e e SO e AL s o
Susg{]ﬁéedrjl%!ﬁ%g}% iidnS cA9ERbrablyaffe iRTRAONENRES oftdd€lon or other

therapeutic agent is ddmnistered in an
ch&hdtetdiicy,sucmmisibod Evelspf deaNitrotesaholyinsipipeeane Siompeynd, and
VR function in a ce '

I b f [
car Wf’auc?@ﬁﬁnct?‘ﬁéen%ﬁ% STRGUSREET | i th an ef feotve
amount of an t [
met hods ]C@ntrglmq? r@ir ﬂ%ﬁggqt;%e g%ﬁgcgsi'i q'l{'lfg i%ﬁg ipelgglw release an
amg Fg‘.ﬁfo;}lcateNﬁlfo(&ég&mlﬂ%e:{ﬂ?ng Ei%gg)?ﬁnd tHat BRMpERTRGdEEs the desired

i ng ective anmount of
theRaysH ’gg br prlophglpeitt dffecs gad igradiialdy prdecombinuatist 1¢kgase ther amounts of
inhibiting, UR function in a cel.l .c I .
e rolounay mEpaRR-a, creeRL e Qo tES RIS Borapeuyicer
pré;[g'lg%atc% gf?& RvEfl HiESldniRd ERSDSL ©he aT0 nivitainheronpant letel of the

_ ffective amounts of the other therapeutic . )
Niargytuso)winglpipesewing Gompoewd iskhe bedy, the Nlﬁ@(%@p@)ma«i@ggpgme

it iswthin.the,skille ri ' ' t
CorupauiheHeOF FEHSTHEP ™ HE fafeh AT Bl Golpoe the amount of
Ni%fc‘%’ﬁltlé)‘#ﬁlyﬁj\%&miiné @Eiﬁxﬁouﬂdlbéiﬁlgmetﬁboﬂiadmnd eatreteddrom the body.

I nvénti'on, where anot her t her.apeyti c agent. i .
Contrlnd-swrshssained relpRsa ot ARRCINEHBETRAIRTG AR RepHERARpLbY Various

anount .of 1. ' G ) Vil \ RA & i ]
cop R iR b D B e e
COE]E@ltﬁtibn% bl(‘j ihslabipiepio enzgmes tconeentrotiomoindvailshilityeef, water, or other

i's enbodi nent, w thout being bound by theory, it i
phiyatolesicadi conditions pg CRIPPIRISy ano) vi ny! r | pgr azi n[ey e

Compounds_and the other therapeutic agent act .

syner gi stTheaamngunt of thedH{rolmyapIRpIIP ZpnGPEPgRd thatis
efgqtgﬂg&%)f(%i ertgééagrﬁ%fétfor%g&%}lti&{"gf PEondAiin dad bR Wetelmiiclied stahdard

clinical techniques. In addition, in vitro or in vivo assays can optionally be employed to

help identify optimal dosage ranges. The precise dose to be employed will also depend
on the route of administration, and the seriousness of the Condition and can be decided
according to the judgment of a practitioner and/or each animal’s circumstances. Suitable
effective dosage amounts, however, range from about 0.01 mg/kg of body weight to
about 2500 mg/kg of body weight, although they are typically about 100 mg/kg of body
weight or less. In one embodiment, the effective dosage amount ranges from about 0.01
mg/kg of body weight to about 100 mg/kg of body weight ofa
Nitro(cyano)vinylpiperazine Compound, in another embodiment, about 0.02 mg/kg of
body weight to about 50 mg/kg of body weight, and in another embodiment, about 0.025
mg/kg of body weight to about 20 mg/kg of body weight. In one embodiment, an
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a non-opi oi d anal gesic, a non-steroid

anti-inflammatory agent, an antim graine agent, a
waanoesioeei3mhi bi t or, an antienetic, a b-adrener gPCT/US2004/042732

bl ocker, an anticonvul sant 17an anti depressant, a

Ca2+-channel bl ocker, an anticancer agent, an agent

effdcfibe Ho& g& bhGutis Bdhﬁifﬁlsﬂél‘e& @bddlt.every 2ddeunttil flor Comdiaon isgbated.
or prevénting an ul cer, an agent for treati

In e vmbodingat meeffawv&gﬂémgWOw G BB PRI
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05 Dl BT L5000 5 1013
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adﬂnﬁﬁétetdé but are not linmted to, alfentanil, )

al I yl prodi ne, al phaprodi ne, anileridine,

benzyl norywhérae celd ei'pabtemsﬂ eotpreskmg Néﬁo n}ﬁthé,, or mGluR1 is
but or phanol , clonita cod

copfasied m%lmt@épyaag)zl Z? geraalpg pm zn \g rgfrtltr;nra 9 ount effective

e X0 foBeptéH fiRADMALA 11 11 1
fOrdl nﬁ%ﬂgn%pc@gﬁ’lo (@ hng?%&?ﬁtll arrbﬂgt epr?eh di giﬁlaphecie y IWl typ1ca v
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to fl%(ﬂ%lllg. 1|tnh thl 5 u%?;&%g i h,r#é&%raeé\ﬁt%l l[%]/E% LBAR®S mg/L, and

ronor

in &B@@f%ﬂﬂh@’ﬁtnﬁom 2beHEl.OR 0 abeﬁtdblfmn &f a solution or
P%vor phanol, | evophenacyl nggﬁgﬁan | of ent gﬁn

susypepeion i a@halmgg@@zqaﬂyj pccqp@a[blépz@éqlqé)r eXEPIEH Ioliqé)ne embodlment

oSO A s A v
CapAmAhs A8m dHRUN.OPD the abmﬂrlnnpamlmmmm@pnmw1ment the volume of

oxycodone, oxynorphone, papaveretum pentazocine,
sobhmaxﬂ@um@@swlbr?é\b WWH phenazoci ne, phenoperi di ne,
pi m nodi ne, piritram de, prohept azin

properi di Waeropr espli qanahle of SRR PR @ﬁ%ﬂﬂc}ml is
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ofd:iqdydmgi%rt@ A 25 PBAEE. Doy by Ry FHG EndtS from

?‘i{gﬂ&f@oh G BE AR emSGleletnHodBA&R the aiffébtlve dosage

ur €

amount ranges from about 0.01 mg/kg of body weight to about 100 mg/kg of body

weight of a Nitro(cyano)vinylpiperazine Compound, in another embodiment, about 0.02
mg/kg of body weight to about 50 mg/kg of body weight, and in another embodiment,
about 0.025 mg/kg of body weight to about 20 mg/kg of body weight. In one
embodiment, an effective dosage amount is administered about every 24 h. In another
embodiment, an effective dosage amount is administered about every 12. In another

embodiment, an effective dosage amount is administered about every 8. In another
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Exanpl es of useful non-opioid anal gesics include

non-steroidal anti-inflamuatory agents, such as
weazpisrocen3oi bupr of en, di cl of enac, naproxen, PCT/US2004/042732

benoxapr of en, fl urbi profen17f enopr of en, fl ubufen,

ket opr of en, i ndoprofen, piroprofen, carprofen,

emﬂyﬂi’rﬁéﬁzﬁrpefféﬂh@gﬁﬁiaf@é @mouniis admofigered Iabmttx:amycﬂ‘ enin another
suprof en, ami nopro

tiaprofenic {) fl uprof en,
conimeluont, @1 efbrative FehSRBEIHES PO SOt VR B
zonepi rac, tiopinac, Z|donetaC|n acenet acin,
f ent i azathe Nitraﬂayaao)vmﬁlpllpnl‘aémemﬁﬁ candyecpssayed in vitro or in

v cI of %ﬁl-”(‘i gﬁ‘%ﬂe&% (f':)l% ﬁ%ﬁ’l&ﬂ%@ua ﬁgﬁ#’g%P 1{ bif to lﬁgzle ir“holf(l'ﬁié%ﬁ] Animal

1no&5@?%hﬁ§€h1bé@%ﬁ@@th&&@a&hﬁﬁﬂ?a@wafmah}y accept abl e
salts thereof, andni xtures thereof. O her suitable

non- opi 0’{1‘ 81% rﬁ‘ﬁ%ﬂﬁﬁls irhCkdadifig bh ?reﬁ/@ﬂltirﬁgw @@ndition in an animal
I'n

non-1lim em cal classeS of anal gesic
in 8l ipyécfican furthen soreposechaiministering (o ﬂ@mn@rwnw%gmstered a

NGy PR P Rerame (o Taa anoEl hEERAHORENE R ond EtbbEment
thesbﬂ%e?as a% tifllafddd N KRhinisteréd BYdnSefectiyé amoat d

azi ne, and ol sal azin; para-am nophennol

derivati b1 Pnég‘éﬁt‘ﬁ%tﬂ&ls%ﬁﬁxﬁmlﬂﬁ@mm fandionheaae tapable of

i ndol e an ene acetic acids, including
exprogaEY Rachm furthet cordprise canthcénpthsical WIﬂJeaneerffsf&Pw amount of

acetjc acids, including tolnetin, diclofenac, and
anqthetSREFPBRULCASEMr ani | i ¢ aci ds (fenarmt es), | ncl udi ng

inﬁf:leﬂgimn é’hgfp&gsgﬁgg?tge (fslofgf o %’B%H’gil}?%%ﬁjﬂ 18ﬁ 0193 (':Fﬂiscapable of

{ ¥k Rufia e cell with an effective amount of
ex}gr\égsfi\% bﬁ%rtggézrgﬁg?e égrﬁlgﬁal kanoﬁtggge[h| ncl udi ng

andStﬁéml’(&hpa&lc dgent.a nore detail ed description of the
NSAI Ds, see Paul A. Insel, Analgesic-Antipyretic and
Anti infl sehtyméjedd for aﬁnibltmgl g¥s1ERD Ifmyy@gnpmapﬂbcapable of

d
AP o e AR I8 o

I Raynond W Ruddon eds., 9th ed 1996) and
an%$54@@ﬁ&hé , Analge3|c Amtipyretic and

Anti -1 nfl [
Pract i ce fif?‘%‘hv@ iahotl OF b MADNC 290 HEUAORE 16 Hbsc

skBRd id Helbre Ao O8D)it 1swt7nﬂnhl ﬂwﬁﬂt@raemam smmvlpyyrtgldg@rrggle the
reference in their entjretfies. |l e

otlgy KharppauiiRaBPRt SraPLiFkg © éie‘ft}"ﬁ &i%’é‘h e ﬁh‘?nr?’ et%gbf"éi%em of the

1ng§11[tlgn,?\§k%g 'Zgbt%gxgﬂlglggedtﬁed'g@ﬂtf is aé‘r'hﬁuéi@‘éﬁ td Reghiinal, theSminimal

which is hereby incorporated %
effeefies @nowntiofi thet Nlt@(nyane)vgnyllggmng €ogmoyad s essdpan ity minimal

eftﬁggxlmg [gilgéqs})y{/ 4 ‘icl.ig S herdthe 8hEr MiQlapbittl 4ol & Qot ARABRMREER In this

embodiment, without being bound by theory, it is believed that the
Nitro(cyano)vinylpiperazine Compounds and the other therapeutic agent act

synergistically to treat or prevent a Condition.

The other therapeutic agent can be, but is not limited to, an opioid agonist,
a non-opioid analgesic, a non-steroid anti-inflammatory agent, an antimigraine agent, a
Cox-II inhibitor, an antiemetic, a f-adrenergic blocker, an anticonvulsant, an
antidepressant, a Ca2-+-channel blocker, an anticancer agent, an agent for treating or

preventing U, an agent for treating or preventing an ulcer, an agent for treating or
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Exanpl es of useful antim graine agents include, but
are not limted to, alpiropride, bronocriptine,
wdai2boseheeln got anmi ne, dol asetron, ergocorni ne,  PCT/US2004/042732
ergocorni ni ne, ergocryptinaj2 ergonovi ne, ergot,
ergotam ne, flunmedroxone acetate, fonazine,
preenging E8Dnan hgent ford@atmgmmrmzanﬂeg 188t mg@ng@ﬁ tehting addictive

ser t
SRR 5 S BB o A B RO, SR
trei%iﬁ?taﬁilﬁﬁyaﬁ!n agénﬂﬂircﬁeatdlg §rRgONan agéﬁtfﬂ)lt tiéadinga, stxﬁkléi an agent for
ures ‘thereof. The other therapeutic agent_ can al so
trdj\élnaﬁ seitiiee b agent Sejdrenting amntlwoaqhtlegeammgeafrfpr ERRHEC
eogis? %tlb ?%elrﬁltlg i tregﬁh% n%lpo%%{)n cﬂ&leﬁ, %ent for treatmg ALS, an agent

proc

fo@fr@ifﬁig’fhaé'd gh@iveahidopddp| anagehinfer treatinged im@@emzmn aig,ent for treating
ondanset ron, granisetron,  hydroxyzi {tl acetyl |l eugi ne
¢

quﬁ@g,tqmaa}gsmaﬁw Heating 4y§]51|}}§q1§é)r ag f.g%lg Ibtﬁeatmg depress1on and
Inﬂﬁﬂ% pi de, bietanautine, bronopride, buclizine,
o oprl e cyclizine, dinmenhydrinate, diphenidol,
ol asetr cli ! t
nabi | oneo"g%}g@ *seﬁ% og%a,a%on?sﬁsamglggg,l bgﬁ] L7 Mfhvited to,

alfeataRill Alth@prodete! alpkshrodiagnahendihe, bbhz;&trhypmm beiitemide,
t hi opr operazi ne, tropisetron, and m xtures thereof

bupxenspplse. Grutaiglangl, ciniigzens et nepiesergrrhing dpxigamomgpde,
déb anQ, ({1 1111)1[5'11{189 difin %ﬁ&i%uhﬁﬁ Qllloc @élﬁé, %‘ﬂﬁ’d?(g orphine, dimenoxadol,
ARpatl abo P, ef urio gP,

, argtinol ate
dipephenhmll, d1hfeﬂfylllhmlnﬂjlutean dioxapbbigl buﬁymbé rkdigiparione, eptazocine,

b | ol fetalol, buf ol .
cABPAHOIRo R SRR AR g GERRTPRIS: SRFifepfany, heroin,
h%&ﬁgbé’lhydﬁﬁﬁé HJ)&' h &@i}?ﬁ%@fh&% 1s@rﬁéth9dd?ﬂeolketobemldone

cet anol ol ;| cl or nol ol eval ol , epanol ol, esnolol,
lemthmdldleyopmmty&mgrpham,évf@b@nm mtperxd@arm mtaélnol metazocine,

o B B SR P33R icomorpine,
néHeRoAhahéll nomesidoné Qﬂaloqﬂhﬂcd @bﬁhorpﬂfr&?ﬁ@’pﬁianone opium,

pr onet hal ol , ropranol ol, sotalol, sulfinpalol
oxyebilons, ekymerphong, GRRAVEretyn; Regfaspcing, phsnasioxopg pheposnepphan,

e
prablridine, rpro@kam,l ptopuxyphdtienadéntart, hilidirgeiramadol, pharmaceutically

4- anm no- 3- hydr utyric acid, atrolactam de,
agseptpblgisalts mﬁ{ﬁogﬁélaé‘llxﬁ%‘?sé ?fﬁ‘?fbr omi de, carbamazepi ne,

cinrom de, clonethiazole, clonazepam decinem de,
di et hadi olesertimembeiments, the gRiei 4508ish s selestegifeqm codeine,

hﬁrm%g fidgie, B %Héﬁ ?cog&%eb gh’gjdﬁ)coﬁ&hp alﬂg%(ﬁomorphlne, morphine,

uor Sone gabapentin Xyt ryptop ,
trhiafddl [ oxginR@phorrg pl@ﬁtrﬂﬁ&dmrzﬂm steeptablgnelss thavesf)lahd textures thereof.
nmephenyt oi n, nmephobarbital, metharbital, methetoin,
met hsuxi nEﬁ@mples of useful non-opioid analgesics include non-steroidal

anti-inflammatory agents, such as aspirin, ibuprofen, diclofenac, naproxen,
benoxaprofen, flurbiprofen, fenoprofen, flubufen, ketoprofen, indoprofen, piroprofen,
carprofen, oxaprozin, pramoprofen, muroprofen, trioxaprofen, suprofen, aminoprofen,
tiaprofenic acid, fluprofen, bucloxic acid, indomethacin, sulindac, tolmetin, zomepirac,
tiopinac, zidometacin, acemetacin, fentiazac, clidanac, oxpinac, mefenamic acid,
meclofenamic acid, flufenamic acid, niflumic acid, tolfenamic acid, diflurisal, flufenisal,

piroxicam, sudoxicam, isoxicam, and pharmaceutically acceptable salts thereof, and
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5- met hyl - 5- (3- phenant hryl ) - hydant oi n,
3- et hyl - 5- phenyl hydant oi n, narcobarbital,
woiznestiaespam nitrazepam oxcarbazepine, PCT/US2004/042732
par anmet hadi one, phenacem de73 phenet harbital,
phenet uri de, phenobarbital, phensuxi m de,
miRRRSHefRSr N Ishitdvlé h@n-aplbﬁl arplyesigs ichude nih@foﬂﬂewﬂl@t e

di
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antldepressants |nclude but no l.i m.ted t
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mqﬁéﬁﬁ é?%%ﬂl nefopéh?ﬁﬂ%nlfengfne OX|tr|pt§ o

het@Xupe gtetn:@,mdsalmkﬂing’telmamn diclofenve, anddseiorelacignthranilic acids
t
GenssaaianBsing mreaal ol Sepaig Eram Rl 8 acids, including
oxfc%{nk g[?lf&acaﬁrp led ok RYabd) eandr@llréz@haﬂibdlﬁﬁw (@hbﬂylblﬁazone
m anserin, mrtazepi ne, adlnazoliw
oxgptichthaptbadniey @nd atkanenas: prlndmeingbumeons aB?frFémore tailed

R

infANERIR: AderddGiZD PR Bripl®yediin e, Tremnam @ithn(ﬁq)cdiman &

d | | of
1 T dsah g PATEE0 oo
Re{) ¢ %é’?g@fdon UiQt b ?% %P@Cgecmd @R PHANSORCARdTbANE PP $retic and

adr af enact yzi ne, bupropi on,
AdlfGRIdory Draxa i RéminglohoXiet Saience end Feastivg g | Pharmacy Vol IT

1196100k B leogRto b ity ISP ST LS bl 1R26boR by
re%e?en%@ﬂ?&l@ﬁ%ﬂﬁfeﬁ@%e nedi f oxam ne, m | naci pran,

ne, nocl obeni de, nefazodone, oxafiozane

pi ber al i
Foxi ndol EXM%LQJé%%ﬁFg?%%@ﬁ%%fﬁl?%‘ép°’{y§ﬁ?§§§¥%‘a°és *

wéli"@szcﬁirﬁblﬁ)al;tﬁms tiefesfpat describbd et Gn Eatent My, t3G8 Hhivhich is
A R g e L e
influfe 'ﬁ%{ atei i3t flﬁiltea% 08PRs1iBhhd calé®Rid.azem diltiaz em
endi 11 ne, opanll, m befradil, prenylam ne,
senot i adi fimﬁ@é@gf Isefift antYIﬁ%?ﬂﬁé"héentﬁﬂH%ﬂé Rjuld &e not limited to,

aran|d|p|ne ar ni di pi ne ni di pi ne C|In|d|p|ne

al? Sptiddl Plontcripting diuh:ydm,rgdtahm; qlnlm;ron,sqrgqno{gmﬁ@, ergocorninine,
aci di pi ne, | ercanidi

ergp(;rg_zgqlrpﬁ ﬁ)gonﬂ‘flpq,,é‘ag%' %I Qt%ml%glpmeﬁ%ﬁ(e)%e i 3& CH)RAZ% ketanserin,
h{UrfdeelBﬂieﬁkﬂl@ m@ﬂh@fé?édn%‘vﬁl% méﬂhyﬁb@gﬁélrﬁaopﬂdlcﬂpﬁdrwmm

bencyclane, etafenone, fantofarone, an
ofxestoaipizatgine, propranolol, risperidone, rizatriptan, sumatriptan, timolol,

trazodone, zolmitriptan, and mixtures thereof.

The other therapeutic agent can also be an antiemetic agent. Examples of
useful antiemetic agents include, but are not limited to, metoclopromide, domperidone,
prochlorperazine, promethazine, chlorpromazine, trimethobenzamide, ondansetron,
granisetron, hydroxyzine, acetylleucine monoethanolamine, alizapride, azasetron,
benzquinamide, bietanautine, bromopride, buclizine, clebopride, cyclizine,

dimenhydrinate, diphenidol, dolasetron, meclizine, methallatal, metopimazine, nabilone,
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Exanpl es of useful anticancer agents include, but are
not limted to, acivicin, aclarubicin, acodazole
woypdisamebisor i de, acroni ne, adozel esin, al desl euRCmUS2004/042732
al tretam ne, anbonycin, anmgtéantrone acetate,
am nogl utet hi m de, ansacrine, anastrozole, _ .
oxypREddy A Mfintzind Sfapelginis eulpaiieeteirainydraceaniineli thaethylperazine,
‘azet épa, azotonycin, hati magéat benzodepa,
thigpreperaaingriTapisclions aA¢ PURETREEXh or i de, bi snafi de
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intestinal peptide antagonist; suradista; suramin; swainsonine; synthetic
glycosaminoglycans; tallimustine; tamoxifen methiodide; tauromustine; tazarotene;
tecogalan sodium; tegafur; tellurapyrylivm; telomerase inhibitors; temoporfin;

temozolomide; teniposide; tetrachlorodecaoxide; tetrazomine; thaliblastine; thiocoraline;
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sul fasal azi ne; ol sal azi e; mesal am ne; predni sone;
azat hi opri ne; nercaptopurine; and nethotrexate. ’
waxerspiceso of useful therapeutic agents for treaCTAg2/042732
preventing |IBS include, butt7are not limted to,
propant hel i ne; nuscarine receptor antagonists such as
ﬂuo%ﬂo%ﬁi’eﬁﬁl t!hﬁ)mb’@i)twmtmﬂlmmethymalmexipymnpomunm:chp;pga.gomst

iy e e RORaT. ) OB SRS, hRTALGER! ne
tlta%qcléﬁ%lalfcﬁﬁﬁtdgstogéeﬁﬁﬁ NGehifing; B8 oﬂeﬁﬁ@érﬁ@bl@ﬁctcﬁxﬁlﬂm:@ﬁm

peutic agents for treating o
inhiteMe Geiimdn; &fia@ﬂyiundmv,endlrfbmed tnmetrexated é:lptgﬁ@{matﬁ@an

limted t
tur(élfﬁ ﬁ?gﬁﬂ’r%glefhn%ga Q rs%ﬁ%&@%&@pﬂ%ﬁ:emh bitors; ub?mmex urogenital
smlgsg(gé? E BXNR YhdtSH; REokihBY Qé&f)lbﬁdﬂthgcaﬁm atapreotide;
e or| and serotoni n ant agonl sts. Exanpl es of
Vaﬂéﬁﬁ{(m'vetﬂ@e sﬁgﬂmtaryihwm geng drerapye aie awgoloversmé% Nerding:
ar |nson | sease .and arkln d
verteperim; pmno é%b]{lg vipgaliine; a/bt%f é%cgg Si%gt?fdnlg %mﬂ?éﬁn gi18scorb;
mxﬁﬁﬁ&g&ﬁ{@ﬁﬁygnaJopln|roIe pran1pexo|e ent acapone,
capone, seleglllne amant adi ne, and tri hexypheni dyl

hydr ochl ori de. Exanpl es of ful h
for treaEiXa‘lgPl@i? oby rﬁh@rg@eugé;g%%t? rﬁ{??‘g%ﬁ’:(t’g ;%8¥e91§1p§%1

mcg}dgt I!Pllktglrt eq 1&%1 edq : azgelprgl)%(fffgl'enﬁﬁpr h§§sc§hﬁhﬂzz@kﬁiﬁlymn and

azanmy cl onazepam
dlc?blgﬁﬁgeepat e, dermxepam di azepam estazol am
| umazenil, fl urazeparH1 hal azepam .l ora

m d az ol aﬂﬁxalﬁpb’«ﬁ ab uiphsh thergpriis agenh f%g@éggm%rgyeggmg an ulcer
n‘g } SUC H%g gﬁlﬁﬂ}lurﬂ rl‘l%dforxﬁ&z RlagMsiH RH@0ZAE] svaamh ne

uspi rone, gepirone, ipSaprione,
b1datBb‘§1§ﬂe[ Qilﬁcalcﬂtﬂh;bﬂ@dﬂﬁxatisﬁqmaﬂﬁm blm@thz:gm@pumﬁ .such as bismuth

tranqui |
su‘@}gh g{p@lpé g}rs?nugb%@)&gﬁgq ?grakr)lltaiﬁléﬁlgf bsu{;%flsgcune‘a alra Ofli{d?{ e,
farﬂg‘ttl&lg ?a%lﬂ Ing%audlﬂgfﬁo her DATPAse ifRtIBRGD Suidh zts&imeprazole jansoprazole,

seco and t'hiopental ; and propanedi ol
and wﬂsqmms;,cammxca@nmsmb@mhta@ antibietjassHeh & telEacyiTHP®s

of usef uI
mcar bangzgﬁm ?@E’fclsih tﬁﬁgﬁfg% anggfnogcgﬁiﬁwgl Tnited to,
ine, e
henobar BremplesiaRg HpRPRiRIBRa Garink S Bk D
élﬁ&ér%hpﬁ'g 1O EmitDe Qﬁ’tﬁ@l%ﬁhéi@ﬁ) dr@as) dndiehoxylate; loperamide;

notrigine, g-vinyl GABA, acetazol afide, and
debédiivdmipeim tincture; codeine; broad—spectrum antibiotics such as metronidazole;

sulfasalazine; olsalazie; mesalamine; prednisone; azathioprine; mercaptopurine; and

methotrexate.

Examples of useful therapeutic agents for treating or preventing IBS
include, but are not limited to, propantheline; muscarine receptor antogonists such as
pirenzapine, methoctramine, ipratropium, tiotropium, scopolamine, methscopolamine,
homatropine, homatropine methylbromide, and methantheline; and antidiarrheal drugs

such as diphenoxylate and loperamide.

Examples of useful therapeutic agents for treating or preventing an

addictive disorder include, but are not limited to, methadone, desipramine, amantadine,
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Exanpl es of useful therapeutic agents for treating or
preventing stroke include, but are not limted to,
wanvispeegul ants such as heparin, agents that breaiSw4/042732
clots such as streptoki nasas8wor tissue pl asm nogen
activator, agents that reduce swelling such as
fludRRARE, [ Hipréorsiand, e oplaty aodist, apltnaxytyyidiml leyyinethadyliagetate
Exanpl es of useful therapeutic agents for treating or
hydspehleridd, aad seretonin AgagoRsSude, but are not limted to,
car bamazepi ne, et hosuxi m de, gabapentin, Ianntri%nine,
phenobar Bxamples phesefitl sheyapaytic geepshfor teating off Rreyatgs
(i met hadi one,. benrodi aepi ,
Parﬁ‘HﬁB’Prsi oicAY, m’é‘-’f‘\?fekﬁlﬁogéah&fﬁgc’eﬁgzo amT1 elféda%%’d
carbRlopaEbaopa-yarEpli@s bedmotsiiiue, topimiafe p_rain;ipagn@telataga;pone,
treating or preventing a pruritic ndi ti.on.incl ude,
tol¢ponaselegdine) gmantading, gnd H&WV@%‘HB’;? gﬁ%}Oﬁ%‘P@ﬂ%;
danazol; tricyclics such as amtriptyline, impranne,,.
and doxefxampken of dssbnldberaprusicagens ' tgalag OpPIFEFRINg anxiety
. be] ow,, nment hol. canphor;. 2nQl & 0r [ne.: G N;
incile, bt Briggntdil TACP A RO el oS Al SRESEIER.
chioh 8RB KL ClaeR Rk SclbRdzepait Adlomgerte, demureptann giazepam,
psychosis include, but are not limted to, .
estprdarot fimazondsflegeepans halarepapy WFAZSPAR- w&zs@m’ Sragepam.,
sori dazi ne _he Ol )€ Y FLeHneHodE;
no Fﬂ%ﬁh@ﬁ%ﬁ%@ggé%kagghgﬁ%%?%%?%?%?é%né and.thjothfxene
behpodiRepine biers, sadtoaapispieone; pegirmeedipsapriont.dinspisnse zolpicone,
queti api ne, quetiapine fumarate; .hal operidol,;: .. .
zolpidesp et dalePBc EHSAIECTS 8@&8:@%&_ Priad o2 M ifghgpaobarbital
bul AT ARG, sRioTBEA:BRil, ARthoRbALASIcdRBEbiEX PIRIdBALOL,
useful "therapeuti'c agents for treating or preventing
seddbatbital taad tsopdntal pand propangdiol parbamptes.sueh 15 meprepamege and
hal operi dol and pi nozi de. Exanpl es of useful
YR Gpeut i ¢ agents for treating or preventing ALS
include, but are not_|imted.to, cl of en . .
neur ot r orﬁﬁa@ﬁl%&f&ﬁ%ﬁd ?’PTa@EW%?gePgﬁ%ﬁrﬁq%Wg,or preventing epilepsy
i . . 15 RarBEmG PRZ BiRBSuxGREHed eitBi) imotrignine,
m ﬁ%ﬁ%ﬁgééggtﬁgé?uﬁptherapeut[c agents fo?ﬂ??eating or
phpnebeetital ydhenppin, piimidaties valproicadi dripgthadigge, hemzodigepines,
imte

} to, . ts f t . ] d ti
Bt e

drugs such as thiori i ne and ha eridol; an .
ant i depr e@)gagpﬁle%qfdﬁggg é@ﬁ:\pggtuf ﬁgfgltsq& Ef‘éﬂnﬁ S g\g\c%entmg stroke
inﬁﬁmlu? sSreQot HREEH ko, LRBERR M1 GuAD A Repafiflaghiite Aidt BgaRup clots

preventing a mgralne include, but are not linmited to,
sush ambtrépodlamgse we tissys @lagindeogen agldtaion pgents that reduce swelling such as

mannitol or corticosteroids, and acetylsalicylic acid.

Examples of useful therapeutic agents for treating or preventing a seizure
include, but are not limited to, carbamazepine, ethosuximide, gabapentin, lamotrignine,
phenobarbital, phenytoin, primidone, valproic acid, trimethadione, bemzodiaepines,

gabapentin, lamotrigine, y-vinyl GABA, acetazolamide, and felbamate.

Examples of useful therapeutic agents for treating or preventing a pruritic
condition include, but are not limited to, naltrexone; nalmefene; danazol; tricyclics such
as amitriptyline, imipramine, and doxepin; antidepressants such as those given below,

menthol; camphor; phenol; pramoxine; capsaicin; tar; steroids; and antihistamines.
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caf fei ne; and bet a-bl ockers such as propranol ol ,
verapanm |, and dival proex. Exanples of useful
woOhessapensbi c agents for treating or preventi ngPeoSRI0AY42732
i nclude, but are not limtaesh to, 5-HI3 receptor
ant agoni sts such as ondansetron, dol asetron,

gr ani set Epdmplesof discap itlfgipeatic agmmfmr freatirep@piroventing psychosis
ant agoni st s such as prochl or

incl g i 10 BRGNS i sy loEpapRaine tadroghlgride,
me%ﬂ)fgﬁ%lgﬁ g)gsdﬁate gc{nld(iﬂ&‘?({atzin% (1’12@1%0 Mﬁﬁeﬁﬁldiﬁfﬁﬁei@és Raswae;

I'azepl nes suc | orazepam and al prazol am
hlEﬁb@f@hﬁSn@ind&ﬁftmkeﬁeﬁwdmwndc clgeapine; Fisperidosas olagyapine;

PLorerts g Byskonest o i b Ot 00 LA i
mo'(ijlg %?g{ﬁ dchudt ngﬁncfz‘ﬁfe LiEAptalBEoA¢. Preventing

on 1 nc buf are not limted to, tricyclic

ant. oD BRAPIsS of H&@mﬁtﬁera@e&l%g&mé i GreqRARSAPENGing

bupr opi o ram ne am ne, doxepin,
Huhth@baRich6sea rﬁ&nﬁdﬁ bl are noﬁiﬂﬁmexht@ohnippmﬂol amcbpqurd@
protriptyline, trazodone, trinipramne, and

venl af | axixag, Ple%%lfagéﬂlme@pmm@ems feUpdatike of pleiénitingrALS
such as cita

0 -cltal fl
et i hecosoe bAcHen cisaroRiBP R RITAFIBE HOHOirpaidine
ase i nhi d,
bempg;mpﬁsesucﬁﬁa PR PR ONeZ . Posty mul ant s
such as
Nitro( cy%ﬁﬁﬁ 3‘1? ?}ang%aﬁguq%oa:%%ﬁ P&E& hg %gs%ﬁ’émmg cognitive

%Eﬁeﬁ'@ﬁl%}ifdh Cour @8 Mot iMlitedad, Apenks tfd)l\/teéaymg or prenemn@ dementia such
odi ment, synerg i sticall I n one

as Mcrlno,(dn}ﬂap@)ﬂv ﬂhwrcpfﬁlp@nnﬁﬁﬁ %‘#ﬁ&%ﬁ%ﬁ %HG‘HE g aé’lded
ha n{_llgrrend;‘a%](Si Iless OII}]lgseguchrﬁ?ﬁﬂﬂ@%Neﬁb@Wt for

SR e 05| conprising an effective anount
i tr vin

effecti vebD gf&'fs %‘Lg'teﬁ @tﬁ%%agggfe%g Qﬁ’? r%grrlltmg .

%?dlhé‘inétu%é eslit afY SR Niddtdd\ve, s)ama&qxtmmahysmglde; ergatimsinng

effecti ve amount of a Nitrof cyan;ﬁz_l er a2| ne

catfoimepandichesarblogkers spaly aspropianglels VERB i‘oﬁ{%‘ﬁo

effective anmount of another therapeutic agent can

concur r enEtamplemofiisefub thetrpentic 2g¢atsHer reaingdr rPéﬁientl%V(’mmng

1n%ga% gwl 5 e a unt fierd ?%,tSa%;@l %ercgétSy ﬁﬁﬁ’éo\fﬁ%sy {hRE Bﬁ&dn@&ron

Oor or* subsequent

cﬂﬁs 15, &ﬁgétﬁﬁ sﬁd @dspl@hfoﬁpmpammmeptommagmmm as
er apeutl c agent I'n this enbodi nent

Prwhlow@m%mmthweﬁa@@mﬂ%r% disipolegientd dymmppridone:
gl}lﬁ%cpgt s sg%lé% {&ﬁ{eﬁﬁg 4 o(?ﬁé;dr%dﬁ%&ﬁﬁe% shéBas lorazepam and

alprazolam.

Examples of useful therapeutic agents for treating or preventing

dyskinesia include, but are not limited to, reserpine and tetrabenazine.

Examples of useful therapeutic agents for treating or preventing
depression include, but are not limited to, tricyclic antidepressants such as amitryptyline,
amoxapine, bupropion, clomipramine, desipramine, doxepin, imipramine, maprotilinr,
nefazadone, nortriptyline, protriptyline, trazodone, trimipramine, and venlaflaxine;
selective serotonin reuptake inhibitors such as citalopram, (S)-citalopram, fluoxetine,

fluvoxamine, paroxetine, and setraline; monoamine oxidase inhibitors such as
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therapeutic agent is adm nistered while the
Ni t ro(cyano) vi nyl pi perazi ne Conpound exerts its
wohersapesbi c effect for treating or preventi ngPaT/US2004/042732
Condition. A conposition ofi8 he invention is prepared
by a met hod conprising adm xi ng a
isduaiboR{1y,aaeytinayphenpleinezimddraytqypromtingrisd psychostimulants such as
phar maceut cg'lé(ley g& tadgl e carrier or excipient.
desgermuphetpraiag apbing @ﬁ%ﬂ} ffed usi ng net hods known for
adm xi ng a_conpound (or salt) and a pharmaceutical ly .
accept ab I@NJ@Q(EEW)VIPWPWWPW,%@ @ other tﬁerapgutlc agent
N OV L RRRALRS 1 B BEeRfRHih&ht e
cof ahRUft BB W RaRPURL o RTRORAY, 1 SRRl
Nitfd s 8hé)eMyRripanzias Sespbinidistaatinistaredonpirienyly twigh another
adm ni stration of a Nitro(gcyano)vi n%{ll pi pe?{?agi ne ¢
thapeyGAECTofoR X &Plfed COBPASISPABMmARF eg eTies iy s et ah o
it indPS 548 B effecti t of another therapeutic
N B By TR RBRU AT ety g g ot heep
agentadiberdmjnistaredu ilternbtivelyea fompesitioracaseprisangay effegtive pmount
can be sterile, containing ap effecti ve amunt o s
offa MOy BASIV DR e CarpRu S s sORB o borbrising an
ﬁgf Sttt iof dhdtheraf&@phRR! agemlah 6k Conclif@niy bd@atistered. In
rthe

r conprise a |label or printed instructions )
ariottet pmbodintgnt, lae effeetivefanavat pf 2 Nrgrane)Xinyipinsrazaiedzqmpound is

Canpound to treat a ndi tion.,. T j
adfng}gpswéq ]%rbqﬁs)fr sul eguedﬁlﬁf add%%lgéggtl?rg(?f rr%ﬂo fe%ﬁgef‘ gllgfsﬁnt of another
thbRBERRAISEAIC TAAEEH EmbbeimeaX AN R o(eyanepomdpipataaine €fompound is
ont ai nj ng an effective amount of the other

C \ . .
adohigistepedivhide thgaher shpraneuin ageh exarts isdheppaticafiegh Prthe other
carrier exel ni. CTAly & | e dih d
thg%‘%l}t}csaggﬁt&g)égljr?@ éﬁﬁ%ﬁ v%:}glﬁt ai n?ﬁgc}g‘ﬁggﬁ e iEI(% armunéoun
exeits &s Midrape(itiy affegt Fomydapinp er prelveingen@ondidon. an

effective anount of another therapeutic agent and a

phar maceupiceglpoyitiaf o€ fedhVeation iy prepared bex mqihahtamprising
Exanpl es of other therapeutic agents i nﬁl ude, buf1 are . ol
admiking aWitefcyaso) vimdpigerarige Lpmpoge ande phargiaceyfically acceptable
| nyention. Gansfukl; ba%li inSndéds NndwhSef bdmixi
e P AR ARG EBUT AT e el b B} Wimixing
a soapoumddersall and a lphaieacbutically ecaeptable vehickel Inmnegmbodiment, the
syringe, .a drip ba a patch, an inhaler, and an e
N g&?ymzvmﬂpapswzﬂﬁq%smﬁfléés %FF%GH&B%EFSP‘PRO%@O%&?“S&?@VG

garstandi ng the invention and should not be
construed as specifically limting the invention
descri bed

4.9 KITS
The invention encompasses kits that can simplify the administration of a

Nitro(cyano)vinylpiperazine Compound to an animal.

A typical kit of the invention comprises a unit dosage form of a
Nitro(cyano)vinylpiperazine Compound. In one embodiment, the unit dosage formis a
container, which can be sterile, containing an effective amount of a
Nitro(cyano)vinylpiperazine Compound and a pharmaceutically acceptable vehicle. The
kit can further comprise a label or printed instructions instructing the use of the
Nitro(cyano)vinylpiperazine Compound to treat a Condition. The kit can also further

comprise a unit dosage form of another therapeutic agent, for example, a second



10

15

20

25

and cl ai ned herein. Such variations of the invention,

i ncludi ng the substitution of all equival ents now
wenoweeno | at er devel oped, which woul d be w t hipaTiUSe004/042732

purvi ew of those skilled in8the art, and changes in

formul ati on or changes in experinmental design, are to
coltfin&RaiadRAEsh Efediat hnouhiofiihé bikestheppewic dgest and a

RGN SRS e
Ni tro(cyan ' .Di ' . C4.
o RhSHUEH DR3P PR o LAk

Cofnpofid, an éffpétperaatsuneof fotHed tiprar@dtis aganb |au)<§J & pharmaceutically
commercially availahle fro

| m_Si -Al drj.ch S

acagpiablsl cpaier oh expignt. dixappies Ofé’ﬂ?e;ﬁ@ef"é?tﬁ‘? F‘%eéwsg%lFlh‘tdF’obﬁ“ are not
lim\i\@eﬁt(gq}g&g 1iHefAbéved- 21 9, 94.5 mml ) and the resulting

reaction was mxture allowed to stir at a tenperature

of about ,1500¢ f. dR8ctadt 18Q8kful £

et hyl acétgtoggkellg{sen%@%%@@aae lﬁgoe%hg r_eactli on o
adMnidteri BB dnit A6sape gamisc Hxaampdesardductvudoiics iphladeduneresnot
_separated. The aqueous pﬁﬂa}se Wsz extracted twice with
limteR TR (RIS, 3 DECR HIRBASTe FAhH SIEHIP R4 ot hyl

acetate |layers were conbi ned. The conbi ned et hyl..
acet at e [Thydolipwiog examplas gsaiciarthite HS%F&W‘%’S%X‘MP}% the

. washed wi.th brine . dri [ SCeniiGh@escribed
IeHHeR ﬁ’?‘i’\%/bé’gkflé%@s & éésg%”glé )ras ?Igegg%:cggy g&éé@,%@e t oenp1 r oyieso‘lz e
an@ cla@ i efoh Suchasignons bf e isintign,dotluding the substitution of all

chromat ogr aphy (silica gel eluted wth 200 nethanol |
equivhlghts aout kenosi qrdatgk dpelpped irhich, ﬁﬁm%‘?f %ghlr‘gﬁ%ﬁ‘%‘eﬁv bt those
a2 PERY, 3 g&ﬁﬁlﬁh'&ré&h@ﬁ Yh estirinhéial (@3ign, are to be
Sk@%%ng‘,e i @#mﬁ?’}“?ésa“ﬁ 1= bl s met _h%@ R _
cohditiéree tallemichit Hie scOpHAf the it eBtiommlcyrpOrsssiisteinal | v
avai l abl e from Si gna- Al drich) were dissolved in
et hanol and the resulting solution heated at refl ux

tenperature for about 2 5. EXhmplas| vent was renoved
under r equcaEhIA BSS8IER th theyathesie ofilluesatiiee t hat was
purified using colum chromat ography (silica gel with

Niypoéaiiaen)vinylpipérazing Compoyadst hyl acetate in hexane to
20% et hyl acetate in hexane) to provide a conpound of
formul a 3 ass.h Essinhple/1s @vinthesisofif pnd ELi4@)  The
conmpound of forrmula 3 and a conpound of fornula 4 were
di ssolved in 50 nL of ethgnol and the resu

sol ution heate refl uxN{enperature for Rbo 2 h.
DIEA 2
I N * —_— Cl
o Y N~  DMF N
Lo @
N
H

5 6

2,3-Dichloropyridine (5) (5 g) and piperazine (6) (8 g, 94.5 mmol) (each
commercially available from Sigma-Aldrich) was dissolved in 70 mL of DMF. To the
resulting solution was added DIEA (12.21 g, 94.5 mmol) and the resulting reaction was
mixture allowed to stir at a temperature of about 150°C for about 15 h. Water (100 mL)
and ethyl acetate (150 mL) were added to the reaction mixture and the organic phase and

aqueous phases were separated. The aqueous phase was extracted twice with ethyl
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The sol vent was then renpoved under reduced pressure to
provi de a residue. The residuewas purified using
woabasmacshr omat ogr aphy (silica gel w th gradi eRCT/US2004/042732
elution from20% et hyl acetts« e i n hexane to 50% et hyl
acetate in hexane) to provide Conpound El4(a) as a
acerb (Maus 000 G1L{xEradihn) 68d4tei et yd acetThedayedeweietopmbiined. The

corshnet LSS W5 v B et R R it brin
ERES e fhd e 85 Pl €l B hoptpridghd g o

prodiille a résidbe (Hat wakpurifiedsisig coltubh ch®nRRographyl (isgli,ca el gated with
- MS (ElY: mlz,= 401 5. | -
208 et 3% gy LSRR A P e eatmsti & foRi 3T, 814 yielo).

prepared by a procedure that is anal ogous to that used
to prepare Conpound El4(a) except that 4#teMNGhutyl
aniline (conmercially available from Si gng- Al drich)
was used i nNbkace of 4-wo-propyl aniline JtThedHientity
d'&zrrred usi ng N NVR and MB.
MHz CD3OD): d 1.3 (s, 9H

Conpbund El4ﬂ(a) was prqﬁared by a procedure that is
anal ogous to that used t0 prepare Conpouhd El (a)

except that 4, 5-dichloropyrimdine was in place
of 2, 3-di Neyri di ne,-The identity nmpound
El41(a) was dpnfirmed us|ng ILH NM\R a ~Bonpound

E141(a): 7~BND): d 123 (s] 9H), 3.32-
3.34 (bd, "8H), 3. 35-3736 ( 4H), 6.72 (M H), 7.25

(d, 2H), (d, 2H, s,—t+H>»8. 32 (3 I H),
11.19 (s, ppm M (E zEthanals ( . 5.4
Exanpl e & 8Bynthesis of Souppound E7(a) Conpound E7(a)
was prepargd by a procedurﬁ that is @ to that
H
3 4 E@Q

El4(a)

4-Iso-propyl aniline (1) (0.5 g, 3.6 mmol) and 1,1-bis(methylthio)-2-
nitroethylene (H) (0.61 g, 3.6 mmol) (commercially available from Sigma-Aldrich) were
dissolved in ethanol and the resulting solution heated at reflux temperature for about 2 h.
The solvent was removed under reduced pressure to provide a residue that was purified
using column chromatography (silica gel with gradient elution from10% ethyl acetate in
hexane to 20% ethyl acetate in hexane) to provide a compound of formula 3 as a yellow

solid (85 mg, 93% yield).

The compound of formula 3 and a compound of formula 4 were dissolved
in 50 mL of ethanol and the resulting solution heated at reflux temperature for about 2 h.

The solvent was then removed under reduced pressure to provide a residue. The residue
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used to prepare Conpound El4(a) except that
4-trifluoronethyl aniline was used in place of

w2560y aniline. The identity of Conpound BZfa)s200a942732
confirmed using 1H NVR and18#8. Conpound E7(a): 1H NMR
(400 MHz CD3OD): d 3.25-4.25 (bm 8H), 5.68 (s, IH),

sz Iﬂﬁﬁ(emusinlg)cplui‘mﬁ&r(mmtogﬂ)phy TsiB& gdl with-radigntSut{on from 20%

et]a:é—,ac?tﬁge_,m ilj:xang tg).i%% élcétategg} H%)f%}gfn@ Imawgie @ompound El4(a) as
f& 35 é{a%akss%%ﬂae I SR 9 dof (RIpRUBD B1BCh) Whs donfirmed

oce ure t I s "anal ogous to that used to prepare
NMR Ehd mpssespeeipometiin(MS).
4, 5-di chl oro-2-thia-|I 3 di azol e was used in place of

2, 3- di chl OsmpyutriddiDia): THRENMIR (400 MHaf CIBOM)D Ut 3 Fa6 BER) 2.72

R o e O UC P SO SHIS. R iz
By R4, 12“("9 p&‘%‘rﬁﬁ- v LB et A (m

+1). 6%§§@¥y Qﬁ gﬁls of ConpoundEl (c)
Cbnpound wag prep by a procedure that is
anal ogous to d : .

except that F

7 i £ ! | y
avai | abl echfmesurd EI(&) Aiad pte?hx)ed\l@sa prsmdlurmthpd maaalogous to that
pi perazine. The identity

used i@ preper Crmprynd IR e&ﬁfa)t et 4@6% @nega

alsiigle %9@@&%@@%@ 13?)320% b Egsocﬁmgﬁ"&mlmse’ Thﬁ) identity of

CmpdutEL(d) wabcaffir(red ukidg, 'HONVR g MSH) , 7. 12 (m 2H),
7.55 (t, 2H), 7.79 (t, IH, 8.25 (s, IH), 11.35 (s,
I H) ppm N&nb&hﬁdEma; 1—'H‘M\QR((M)G-MHZ CPh;GDExan @, 9H), 3.33-3.75

@gggg;@s%gg SOBBAE o Ao T Lad D Taotd bedTPas o2y 7.65
X h
IorgE§}§bP?ﬁyg?oﬁ2§ﬁ%TSy??gfné 3;3 used in place

of 2 3-di pyr.i di Thg identity of Conpound
E43(a) wa cg%?l%/nedd@(m P)

5.3 Example 3: Synthesis of Compound E141(a)
Compound E141(a) was prepared by a procedure that is analogous to that

used to prepare Compound E1(a) except that 4, 5-dichloropyrimidine was used in place
of 2, 3-dichloropyridine. The identity of Compound E141(a) was confirmed using 'H
NMR and MS.

Compound E141(a): '"H NMR (400 MHz CDsOD): 3 1.3 (s, 9H), 3.32-
3.34 (bd, 4H), 3.35-3.36 (bd, 4H), 6.72 (s, 1H), 7.25 (d, 2H), 7.45 (d, 2H), 7.99 (s, 1H),
8.22 (s, 1H), 11.19 (s, 1H) ppm.

MS (EI): m/z =416 (m + 1).

5.4 Example 4: Synthesis of Compound E7(a)

Compound E7(a) was prepared by a procedure that is analogous to that
used to prepare Compound E14(a) except that 4-trifluoromethyl aniline was used in
place of 4-iso-propyl aniline. The identity of Compound E7(a) was confirmed using H
NMR and MS.
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using 1H NVR and MS. Conpound E43(a): 1H NVR (400 MHz

CD30D): d 1.35 (s, 9H), 3.54 (t, 4H), 3.60 (t, 4H),
w6.2805/0661301 H), 7.12 (m IH), 7.21 (t,2H), 7.49p(rjus2idp/042732

7.78 (d, IH), 8.45 (s, IH) 1811.05 (s, IH ppm M

(El): mz = 449 (m+ |).5.8 Exanpl e8; Synt hesi sof

Conpoundigd ubt B7(8) 'HaNMRBUO9MHs GE0m)t &,3.53-406.(B538H),
5 QoA BT S3ar, Wi avmaiD. 768 € 2% 81 (h e YR 5D, 10.01
s (1 Lﬁe\ncast ersynthesis.con)); 4-tert-butyl

iI"sot

I'6cyanate, 6, (commercially available from

Tr answor | m_cal s,,-l.nc, sof Rockville, MD)), and

DI EA (0. Sﬁﬁ G742 Gt i ssol ved in DVE and the

resulting sglution was stirred far abou

to provide g‘é oL leak 1 &0 ',',;! 5

usi ng hi aibmFRmd W2AE7(d)Gis hrefarcirtat Dgroagtuye that islanalogous to that

reacti on was conpl ete. When the r,eaicti 0 _V\%S 8,ongll et e, i
uspd peprepare Eompeond BA(a) excepiihst §-oxieh EJiOCZ‘E\'B? 6501gzolg vegs used In

mol.), were a . 1.0 | LUt B 7y A nfirmed usi
pl?%a"é?fégﬁlcﬁlio&(f%g{?@ln\ﬁag&l gﬁ‘ll%l% dz’il[g&él |l%gdf or @outs 18 lﬁn?o\t —

eNvVERReI BISur e of about 25C. The sol vent was then
renmoved under reduced pressure to provide a residue.

The r esul ¢digoundE.F676a) VB MR (400 d1Hz OMgOD)! iscia3 gebH), 3.12-
col utm chr onat ogra%gf/ eluted wth a gradi ent aof 5: 920
3.04 fhdl 4H2S 203266k 05265 88D SH- by (d: 2B b2 (h@kBnbh 2 G 1H)
p‘%{aow de Conpound DI (a) as a solid (110 ng, 9% yvyield).
PPHe identity of Conpound Dl (a) was confirned using 1H

NVR and pound_ . +4H NVR (400 Mz CDC 3): d

1.3 (s, ﬁﬁ%ﬁpéﬁa—#é@%é‘%s 9H), 3.35-3.40 (m 4H),
3. 43-3.48 (n .621 ), 685 (dd. K. 6 o5 g&ﬁg, 7.37

bpin VS (Eappoucat ek aes piepapd b5 agraseln atgs apgiggsiunp tat

' ?Igga, | i ' rmém? bRl sEmendisl

u%%glt%ﬁ%%s ayﬁg%k@eagé@???ggmns rggjte e %I%Stc . Sy
avf‘diilgwle fm)&aﬁkg)nai-zfn})dlrichpwaa e;lerll Qfanqa o?mgsrtaplmn.d The idegdityrs

and, ac rding e Q6 use r I. I ng or
Cﬁ@é@%‘tﬁ? ) W .if.ynfmﬁ’ﬁgﬁ.sm&é NER TGN . Prinary glial
cultures are DrelBIGS: T RV Udo $EE Gbsop): 813 s, 91, 152 ¢,
3H), 2.85-2.87 (bm, 2H), 3.25-3.27 (bm, 3H), 3.68 (s, 1H), 3.72 (s, 1H), 6.58 (s, 1H),
6.75 (m, 1H), 7.12 (m, 2H), 7.55 (t, 2H), 7.79 (t, 1H), 8.25 (s, 1H), 11.35 (s, 1H) ppm.

MS (EI): m/z=429 (m + 1).

5.7 Example 7: Synthesis of Compound E43(a)

Compound E43(a) was prepared by a procedure that is analogous to that
used to prepare Compound E1(a) except that 2-chloro-3-trifluoromethylpyridine was
used in place of 2,3-dichloropyridine. The identity of Compound E43(a) was confirmed
using "H NMR and MS.

Compound E43(a): 'H NMR (400 MHz CDsOD): § 1.35 (s, 9H), 3.54 (t,
4H), 3.60 (t, 4H), 6.55 (s, 1H), 7.12 (m, 1H), 7.21 (t,2H), 7.49 (t, 2H), 7.78 (d, 1H), 8.45
(s, 1H), 11.05 (s, 1H) ppm.

MS (EI): m/z =449 (m + 1).



Sprague- Daw ey 18 days ol d enbryos. The cortices are

di ssected and then dissociated by trituration. The
woeswlsé13g cel | honpgenate is plated onto pol yrPOT/ugs00a842732

precoated T175 fl asks (Bl OT®AT, commercially avail abl e

from Becton Di ckinson and Conpany Inc. of Franklin

Lakes, NJ) 513 Exhihplc$:0Ssnitesis bf €0 nd B1(dkdi um
("DVEM " pH 7.4), buffered with 25 nM HEPES, and
suppl emented with 15% f et cal f serum,("RCS,"
commercially available f Hycl one\%

of Qmaha, NE),A~and incubated a]éH%[gOC an@® 59 After
24 h, FCS_sMdpp[lenent at i ed to 10% day
six, olig aﬁsoy ¥ p

strongly tappi ng the sideps of fI asks. JOne day

following this purifica step, seconds astrocytes
cultures are established by subplating dg
poly-D-1ysine precoated T175 flasks (BI OCQAT) at a
density of 65,090 cells/well in DVEM and
After 24 h, the astrocytes are washed with serumfree
medi um and then cultured in DVMEM wi thout gl utamate,
suppl enented wigh 0.5% FCS, 20 nM HEPES, 10 ng/nL

epi der mal ~gr/owt fa¢ or ("EGF"), 1M sodi
and | X peni/Crdyt’l ept o inat pH 7.5/for’|3 to 5

days at 37C and 5% CO . rocedure al I\the
expression of i uRS t oDIBy troqytes,
denonstrated by|S. MI%er & al —3-=Neur osblence
15(9):6103-61 995). As PrisMdt ol E%N r 3-5
days i ncubati pn V\h'th EGF,[ t hegl astrocyt es washed
with 127 nM NaSs” 5 mM K rrMI\/gCIZ 7008 mV

0 M

NaH2PO4, 2 nmM Cad 2, 5 mvly
G ucose at pH 7[4 (" Assay ffer” ) and I
dye Fluo-4 (conmercially avail abl

Probes Inc. of BRugene, OR) using 0.1 rrL 0
Buffer containing Fluo-4 (3 mnMfinal). Aft 3
m nutes of dye loading, the cells are then hed
twice with 0.2 nL Assay Buffer and resuspendeg—i
nmL of Assay Buffer. The plates containing the
astrocytes are then transferred to aFl uor orre;\} c)

I maging Plate reader ("FLIPR " commercially @) abl e
from Mol ecul ar Devi ces Corporation of Sunnyval e, CA)

for the asmamayEsicyahateB,(0.053 gmaﬁ | mab)i(ovrmmersiallyavaiieble

frign Laneastps Gbsicals Lo A, B (PR SEeaBerif GpalE rerr-butyl
1s§tﬁﬁ)%ggﬁ\té 8, @gﬁﬁ@rélﬁf‘y v ARBSR fhdm Trar@%@d@h'eﬂﬁwm&c of

contal ni ng’ various concentrations of

RO6kivilR{ d4)) oondi DEBA( (& =k, A em@dmmn@ssoéwqduﬂ QMFrandgreggsulting
soﬁﬁgpg\gﬁs(sglln‘g 5%‘%’351 ﬁz}e ﬁé&#‘éi tg rﬁ?ovflc?e co%%H%S& I7t 'T‘?l@ reaction was

monitored using high pressure liquid chromatography until the reaction was complete.

When the reaction was complete, piperazine 4 (0.593 g, 3 mmol) and DIC (0.568 g, 4.5
mmol) were added to the reaction mixture and the reaction mixture was allowed to stir
for about 18 h at a temperature of about 25°C. The solvent was then removed under
reduced pressure to provide a residue. The resulting residue was purified using silica gel
column chromatography eluted with a gradient of 5:95 ethyl acetate:hexane to 20:80
ethyl acetate:hexaneto provide Compound D1(a) as a solid (110 mg, 9% yield). The
identity of Compound D1(a) was confirmed using 'H NMR and MS.
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pl ate and fluorescence is nonitored for 2 m nutes.

0.05 nL of a 4X glutamate solution (agonist) is then
weadaestetsoeach wel |l to provide a final gl utanmaPeT/Uus2004/042732

concentration in each well 188 10 M Pl ate

fluorescence is then nonitored for an additional 60

seconds abipbuRtDR(a51 1Iéltlﬂil‘v[RI(cmO MHeCDGigl SOMBEG, 9H), 1.51 and

155w oFBobandeld @i { oF B 219 i (4h 109, €REL 2B 17 o
I Excel d hPad
ZHi’@eséﬁgj@d[})@g%rpe%@ gg;rs e’sr}grﬁ%fn}'i t ﬁgi ngna S:)ﬁ?l ipﬁear

regression to determ ne the I C50 value. In each

experi meMS (Elxah/zdad436 (potlNt i s determ ned two tines.
5.10 Exanple 10: In Vivo Assays for Preventi on or

0 0 fPmGluRS
e e 5
exper i ner’ﬂhe fqiké’vmafi@aﬁﬁ@ b‘? Wﬂ %éﬁ@@’ésué’%l Rave free
t.o_food P
Nlis(l)é?g’n}a}z#lx ?Q%Ir%?&dcgﬁ#&ﬁldﬁﬁmﬁ %Cy ﬁgy%  anf XER By, Qe higeful

lon o tro vi nyl pi perazi ne
for%aﬁﬁ%l whedideoed., ipsinr enoved for 16 h before dosing.
A con group acts as a conparison to rats treated

with a N'de‘llQﬁtﬂMfi‘&O)Pﬁrﬂé&b@'h@ﬁdlﬂtmd%eir@pﬁpmﬂ fronTéxetices of

control group 1S adm nistered the carrler({/ d
Sphigtie-Blaylen 03 daysyllpepbryesi Aae cosBLHE Distrried Fh%ﬂ dipsociate
byglgtru%zﬁg)rnv mﬁgslu LS & ho?n glaﬁ%}é 14N offoYdRy-DS1ysHiR peBBred

arri
T1Pﬂ5 &Ta@l(sc(ma@)olAmwomxmmany aeailablefoomn dBeawmiDickinegreand: ompany

Ing. o6 raciitio Loy ronlriser a MariRed Eale et (RRoRe - pu
7 ‘br ﬁﬁ{g c‘i%tﬂrzsl% ARPES ”aﬂafsugﬁlehenﬂealvmh 1398 fér@tcattabium (“FCS,”

est can e used. Rat$S are Rats are gently
cofrﬁﬁdrélalljﬂ adhilplenfaod Hyctbne Iielbolaltdrlee)hpms)é @ma@aaNEb @gg ingubated at

37@,2% %]i% %&gj aAE{er 211? ﬁuﬁsé Sl{ﬂ}ﬁ%lg nr}taitg%)glrsnr fc@ﬁ%i 0c} aF 1y ' Bn day six,
ohlgg?él{d?gé a'ilﬁrﬂaﬁ:?}%hggn% efi09Ed b &gl fﬁgpingfﬂlé ﬁﬁes of the flasks.

enci s are ned as the interva et ween t he
O &3t follf)whfge;hishmrlﬁmhtlcm stepy secondary astiecytdsi cakugss aregstablished by

| . Ani di
subgptiie AP D s Dreord w7 S Haks H1QLORN] % Bebusity of
6300doLii@NG By aRf 1000 FEsC oxrds 24 Tpitle zfstrbé:}kesl at e\mslmiswnh

are neasured i medi ately before(pretreatnentlz ? {4 with
sefym fiedl nedion aed theh coliied B Withppigiuiamate, supp etfentéd wi

0 SRS SDROHERRY. R RO BOWRE eR BEED, | sodium
pyivaiD SmABK ﬁ@ﬁmﬂf?ﬁs‘@ﬂeﬁﬂo& {rf RGH 1.9861) to 5 deys,at 3T°C and 5% CO».

seconds, s calculated as foll ows:
The procedure allows the expression of the mGluRS5 receptor by astrocytes, as

demonstrated by S. Miller ef al., J. Neuroscience 15(9):6103-6109 (1995).

Assay Protocol: After 3-5 days incubation with EGF, the astrocytes are
washed with 127 mM NaCl, 5 mM KCl, 2 mM MgCl,, 700 mM NaH;POy4, 2 mM CaCl,,
5 mM NaHCOs3, 8 mM HEPES, 10 mM Glucose at pH 7.4 (“Assay Buffer”) and loaded
with the dye Fluo-4 (commercially available from Molecular Probes Inc. of Eugene, OR)
using 0.1 mL of Assay Buffer containing Fluo-4 (3 mM final). After 90 minutes of dye

loading, the cells are then washed twice with 0.2 mL Assay Buffer and resuspended in
0.1 mL of Assay Buffer. The plates containing the astrocytes are then transferred to a
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[ (post adm nistration latency) - (pre-admnistration
latency) ] %@WPE = X 100 (20 s pre-adm nistration
woaveneyso The rat tail flick test is descri bedpCmuS2dh4/042732
D Anour et aI , "A Method fo89 Determ ning Loss of Pain
Sensation,"” J. Pharmacol. Exp. Ther. 72:74-79 (1941).
Fluﬁﬁﬂﬁé%rl@ BhAgif APl ﬁdﬂd@ﬁ“ﬂ]sm’smnﬂnyramébzsamﬂdge fiom Molecular
ani mal 's response to_noxi qus_ nechani capﬁc?{ll mul i

Derfior aragnioR SupeialA, LAl St S P B plypms PHiggion flux
bed I
mtg&%fegﬁ%c% c%f%ﬁltgfﬁ' etaﬁg blg{};g%} Er?(cny &B%een}g g?ﬁ%ﬁ%ﬂth After

mpounds
mohRbrif Fglﬂuéleﬁ&hmefur 16sequndy endstablisiof baseflinen DM yolgtiprs

th d
contRInErNPEOBS GOTSATARLCGS (LD MBIy PR P PPl REpgHdciluied
in }\gs g B?l{ffeeg 't(@ 65 Vott £ R SRSHs %Ie&)rﬁiiehﬁoﬁ '&ﬁrv@@Vﬁé @MB&% tief cell

annatory nmechani cal hyper esia and
plalw andl ﬂiﬁﬁesrcehceﬂb imenitoredifort 2 ovinusés. theS avi ¢f-ar£?§ ghuigrgs pelution

G S L T O T

we:llrbff'i'bﬁﬂ(&alﬂﬁ%'lfﬁo%%rﬁe mﬁs&ﬂm@@o@d dorAni ddd@iinab60 seaondsrefter
["ammat i on NaunynSchm edeberg's Archjves of

agﬁhﬁraddﬂmino gshezng By :mlce:mg@wp)m theasspertl - $fondo gl of
i s adm ni.ster

cxPAB: BITBYeRb FLOAOSS o gt on b Sl Rk FRk @ analyzed using
Micfos8fi T8 elesdf GlaphR&IR ks IDOseFl@Xp(ﬁmss cureehamift abing tinentlinear

by determning the PWI, as described bel ow Rat s
regrh@:pn;atgrﬁetﬂr@u@rtb@l IGsogplvgl & sach&EpeigRens cafh data ppant l%getem‘med

g of either a Nitro(cyano)vinyl pi pera2| ne

tw W%%Und; 30 ng/ kg of a control selected from

Cel ebrex, indomethacin or naproxen; or carrier.

Res % bl ﬁ('i b8 | foR Préténfith! ol eald @ﬁlof Pain
det &t M Stra

Per fgggaﬁ [ RYEES8) ol vperabag %galgﬁg%memembolm gat

% Et'éﬁ l.tlfn%ﬁﬂ OIheFME)ard gr%ﬂ?—‘heﬁébdlané hxvelﬁee ficcess to food and
[ine pre-adm ni strati on PW ]y
watewat oflatrhésc emphpnqrdo aund adwinisieatig Oof 8 %E“BQC pppavinylpiperazine

N' tg(g_l_ns?e%?n (C#;\c% OV lLIRE] A% '1?% Hepsre QiHQlﬁ? CfAPJonEBFgroup acts as a

fevent ron o neur opat
comparison to rats treated with a Nitro(cyano)vinylpiperazine Compound. The control

group is administered the carrier for the Nitro(cyano)vinylpiperazine Compound. The
volume of carrier administered to the control group is the same as the volume of carrier

and Nitro(cyano)vinylpiperazine Compound administered to the test group.

Acute Pain: To assess the actions of the Nitro(cyano)vinylpiperazine
Compounds for the treatment or prevention of acute pain, the rat tail flick test can be
used. Rats are Rats are gently restrained by hand and the tail exposed to a focused beam
of radiant heat at a point 5 cm from the tip using a tail flick unit (Model 7360,
commercially available from Ugo Basile of Italy). Tail flick latencies are defined as the
interval between the onset of the thermal stimulus and the flick of the tail. Animals not
responding within 20 seconds are removed from the tail flick unit and assigned a
withdrawal latency of 20 seconds. Tail flick latencies are measured immediately before

(pre-treatment) and 1, 3, and 5 hours following administration of a
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pain either the Seltzer nodel or the Chung nodel can

be used. In the Seltzer nodel, the partial sciatic
woenosdebidgat i on nodel of neuropathic pain is usew/uSe04/042732

produce neuropat hic hyperalgesia in rats (Z. Seltzer

et al, "A Novel Behavioral Mdel of Neuropathic Pain
Nlt%(é%ﬂ@%ylﬁ%ﬁi’p@%ﬁﬁctd mpdeats Daya fakkprabsebab el fiickibaterey(s) and

ury, 43:205-218 199 ?Nﬁ%@artlz(b w& t| on . of d
thetmecenegc of theanaxdmakpassibjese fﬁ@? B ifrel TirSerlgudgted as
R 1%?P{Vhal ation anaesthesia. Follow ng induction of
Est hesia, the left thi gh of the rat is shaved and

the sciatic nerve exposed at high thigh |Ievel through

a small incision and is carefully cleared of

surroundi ng connective tissues, at si.te..ne th

t r ocant h&(Pqstiadmigstpgipn iaéericwe e ﬁ?mﬂlﬂs%ﬁo’& ﬁaterhcg?]
% erior biceps-—senitendi-nosus—nerve—branehes—off—of X 100

e common sciatic nerve. A 7-0 silk suture is

i nserted i nt 420 heraedmigisiation Rency) cur ved,

reversed-cutting mni-needle and tightly ligated so

that the dorsal 1/3 to 1/2 of the nerve thickness is

held within the ligature. The wound is closed with a
Themghle flmkSeﬂtes wcubel in.B. MyArseur(evioky Y Methertfoy Detramiping

t t
Loy et Bn SpEwth ¥ P%c‘w%cgf&%é%«fg%?ﬁ“?%@ Pras
undergo anh identi cal

I d
the sci athQiRHY &R als E? g%‘?g%% 8}5 ﬁfi:e%alﬁ{%otﬁ %%%}al’%@@stponse to
nozcﬁ)trulg Fl{e%ﬁarﬁ&l DRhnd1 B e atiesing rpdwnbmﬁ@lwmhasma RO, as

ey recover “from anesthésia. Aninmals are then
des@ibedbeldbwt.0 t heir home cages until behavioral testing

begins. The animal is assessed for response to noxi ous
mechani ¢ dhflaminadry Pain: did assess thaaptipuof the descri bed

bel ow, prior to sur then
NS Bk 5L AR5 bl SR
paflr‘P{hetF‘?&r{c]lesaéo We%fijutvgﬁ’c (BRC A®) moeiof Qﬁla&hﬂﬁatb@vp'%ﬁﬁ il used.

neur opat peralgesia is defined as

F@A+ihdicsd irftanumatRVof the fap hindpawi i |a§ss>|a@tqddwﬂp5mde]1610pment of

P%Agfet\é&;aﬁ?wn&ﬁ%mesﬁm’%@fx %rﬁg‘gi%mwdes (rjel able ];ﬁ’edlctlon of the

;gﬁtalg@{cva%ubh gftligBalDeful afial pesio dmgs {i. Bapthore? b,
use to produce nechani cal hyperalges

“Thygleemery of Capmntswmwt‘eN%HrP%yﬂ FRPFR geéwsl%:h@l&eg Qpioid
A-ﬁerofélgfireﬁg ﬁdn#nc'a Hoh ! /[\Sn S RndedW¥r 8% 143Bhives of Pharmacology

oW ng ction of anaesthesia a 3 cm
342*6‘6@6101(1990)73¢he fofchind @aw@feaqmammgm inafiminisieted ¢ SQrid-

e, Sy SHRTEA B S5 Bt o

response to noxious mechanical stimuli by determining the PWT, as described below.

Rats are then administered a single injection of 1, 3, 10, or 30 mg/kg of either a
Nitro(cyano)vinylpiperazine Compound; 30 mg/kg of a control selected from Celebrex,
indomethacin or naproxen; or carrier. Responses to noxious mechanical stimuli are then
determined 1, 3, 5, and 24 h post administration. Percentage reversal of hyperalgesia for

each animal is defined as:
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carefully renoved with a pair of small rongeurs to

identify visually the L4 - L spinal nerves. The |eft
wOR0(sm66136 and Le) spinal nerve(s) is isolatedpamas2004/042732

tightly ligated with silk ttwead. A conplete

henostasis is confirmed and the wound i s sutured using

non absoy Hrk Mnfkiktatesh PWIYh (@s-adyimistraticn W) dr
stainl ess steel staples. Shamtreated rats undergo an

% rdentj cal —surgical procedure—except—that—the-spinak 100

nervels) I's not mani pul ated. Fol | ow ng ry animals
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injection of saline or ringers |actate, the wound area

|5 dust e b Bnibdift PbiabcRONGEIGRGEtREY are kept on
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neWepy ’f@ﬂgln%)%\gﬁcﬁt& {Bﬁlsl%%{rag%ﬁ%g%cn}gg Srna<11g For th e(l eft rear
NavaVB &Havidia Moderef Nelitvpathin Paih Distiders Brodueechindais by Paigial

response to noxious r inuli.or for el 8: .
Scigtic dteyya Wjurks P@gg@:?%—?lga 98@,5). [?J 1aéﬁ1§%téo% rr%tt(}g? iéﬂos?natm nerve
is DR ' [inbR), SRSk bsthesiaH Folfoing' iduction of
18 E%)é%? ?rehﬁilégleﬂ%%gia@fz or P%%O?S%gr al Iilleur0 opat hgy P‘rlcgg)lﬂlc(.)e

an&theSkg terleithigpoftk raids shaved gad thericiatic peiae Ripose pg}.ngﬁl thigh

50(3):355-363. (1992) .. .Res se.t i kg .
ettt ER AR e asufnte S e
at E@ﬁé S4H: ShABSANtheAfusD@stdBRthé poiassesisichrte!pasictieat biceps

yperal gesia. For this assay, hind, paw w t hd .
semitemtinodud sevpWmnches off Abite SOBMAIIFIANCOSTVes th D % Syfuge 1s
. determ ned usin r . < ohtlv Leated
in gﬁﬁéq'?&'&éq rre)l;veav\yg}-x ?126?@?!#/9(? el cht_Médtﬁlm Hé81e and g%ht y ligate

rém Ugo Basil®e of ltaly)
s0dBSGhd BREhlI1VB G 1/Bbeihe, netvdrthickhess a3 hdle fitammte ligatues. Theewound

H ndpaw i n Rat Mbdel  of Pr.ol d, Noxi
NI T
F f}%@g&kg%y{tilgg@ﬂ&%}géaqgmt&mﬁmaﬁﬁmmi@ Behauh@rtreated rats

e maxi mum wei ght that can be |
urdleftol ddémichhsargicalprpseduiessxsent that thxsiajicaerveif golugxgnipulated.

int is tak | et i t-hd
gt e egnERRa DR DhT A HRELPUEL iy pIE AR P

fr%ﬂlaﬁesftﬂ%ia@f&ﬁﬁfafsdaré tRsirkabRdad thepehwnicscages tugtil. behavioral testing
esponse to Thermal Stimuli as an, Assess

ment of .
beBfivest e abliparinhsyessed for reypengs lQROZIOUS &eph@é??tl sEgldy ¢ o
assess mal . hyper.al L a. . Fo ' ' diatel
AGGTAR DR REbR qesyaea PeBSY gftor [EfuricH ol b fiumediaely
pidbito 4RY & 38 S Higted drdg Alnainisantiorefir the rear paw of the animal.

Percentage reversal of neuropathic hyperalgesia is defined as:

[ (post administration PWT) - (pre-administration PWT) ]
% Reversal = x 100

[ (baseline PWT) - (pre-administration PWT) ]
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apparatus (commercially available from Ugo Basil e of

Italy) follow ng the techni que described by K
wolaogrweenses et al ., "A New and Sensitive Met ho#CTws2004/042732

Measuring Thermal Noci ceptiigh in Cutaneous

Hyperal gesia,” Pain 32(1):77-88 (1988). The maxi num

exposur eff B €hise Rtelathe3Pirabnandtigitivnanoda of hegapathic pain is
damage and any dgT

usempu@uc@mdwewahéyen%ﬁaﬁg@?é%%%é gxin ] e alo8imia in
rats » uzé‘{%gseﬁefrﬁ §ﬁﬁdér %'Eﬁhlpﬁie%z A0 BV E52R8Hesi OHo otvites

ater al aw | S"tested. Assessnent of
indh&sdn éf%n&éslth‘lﬁiam Fem Tacisios éssnadesantdi the lef pamjspmahmusdgg;are .

sepatoresl eI R grers] a0 157 IEFT OB b PO aip arfis is
careﬁll?&eﬂag\%%w 1? 2 Yf §iiall ﬁfrfg@ﬁrs h& Mehﬁﬂl ViSuhllyahSES | EgS spihal

rey nono anents are presented to the planta
nersey, FReelenflst(bel J aidtLq) epealaced)s)fistolagd @d@}gh}slmhgatq:ﬁ &vith silk

I R A T

abs%%blleesﬁ% & anet @srn}fld)rpﬁftuﬂ% e5QRInREs freélStapldsi \Bhatortrenkes rats
re conducted wth each filament with each tr.i.al

mdpacaicedicy sagbRRase §xczphibaLbE SPIDELRERVEE) i o
| asts f
SHEFREL AR AT RSl Rt o
inj E&tioﬂ%’f's@l%e Rangetsti Ads)@b v@)ﬁmﬂ afdaiis Jusdéd wiile apidtviote powder and

conS|dered noci ceptive behaV|oraI es o Ses.

thepeaerbs OB WA MAABIAT ISRy Seer I Sy Apae Agsiben be
0 nxpety The

L R S35

fo%gé‘pdi’ﬂséf Ejd Soxadisirvdchyniodl sbintulhdiyaiemmmmng j?IV}ST pedgsdriped below,
ounds I n t

privey surgng (easeliam) G immeGaisly Tinres 60d ot ST prine

ad}Qi'lﬁleer”édg{ ﬁéyﬁﬁoﬁﬂgzb P&g%ﬁl@@oﬁ{paﬁﬁ&i fdre MeftkBarpabilofane

enclose ). Rats (or mce) are_ placed
animalt Me taﬁmlzé cam flso be agsessed bonresponse W@Qﬂ%@é@%ﬁ’é Fmylpar for

4 arms, facin e 0f th sed_ar
tagtilpa laaf‘ﬁée% ?%tlffl%‘f' oi@%bg‘ m%d nuﬁ% pﬁl@%%%gn@
de%{ﬁeﬁ@ﬁ Sl}?%@hj FARGERpBAndeaGl Mwep@r Pedplfdrael NezcapatiesdProduced by
test is conducted prior to dru 2 ion
Segmentad SpmabiNewe Ligatign e ek ad{ 59(%) ?’g%? {3@%9[?35 's are
expressed as the nmean time spent in open arng. and th
mean nuniRespofisedoMdchaniis 2y 4 rcaief Mechanica

anxi ol yti ¢ drugs |ncréase b th
SRR el SRR L At
Fdf%@ ab& Zt hih& p&k SEfHdReehl ltlﬁeiholdET(PWT) toAntioxidus Mmzthhmczﬂ stimulus

he Stu of "Anti-anxiety Agents: A Revie
ar&ldeﬂensmpé nsiog aBand)gesapictsy gModel 7200, commerma’lly available from Ugo

Basile of Italy) as described in C. Stein, “Unilateral Inflammation of the Hindpaw in
Rats as a Model of Prolonged Noxious Stimulation: Alterations in Behavior and
Nociceptive Thresholds,” Pharmacology Biochemistry and Behavior 31:451-455 (1988).
The maximum weight that can be applied to the hind paw is set at 250 g and the end
point is taken as complete withdrawal of the paw. PWT is determined once for each rat

at each time point and only the affected (ipsilateral) paw is tested.

Response to Thermal Stimuli as an Assessment of Thermal Hyperalgesia:

The plantar test can be used to assess thermal hyperalgesia. For this test, hind paw
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Revi ews 9(2):203-222 (1985). The Shock- Probe Burying

Test: For the shock-probe burying test the testing
weappErEsss consi sts of a pl exi gl ass box neasur PaE/U4000%/042732

30 x 40 cm evenly coveredwdh approxi mately 5 cm of

beddi ng material (odor absorbent kitty litter) with a
witBdfivhl B@heick b PAexiethérniad s@dnuws iam‘wdeaersﬁmﬂmsrmgmpla(m Bst

cm | ong d 0.5 di
spppteiss (ghaersrelbe R AR B droms Uga bl PGy Siseting B seppiave
desgrﬁ%;ggé%lg% #{rﬁg’ YO WRingRy k4 §érﬁﬁ§vre' MelﬁHﬂ E&Medstring Thermal

e current 1s set at 2 mA. Rats are,

Nobiggitiondh €htdmeobhHypeesipesia” RPMDJ%%B& (1%8).rThe saxipnum
consecutijve da s W t hout

exposurediRe gagt atd tsgc%#%topﬁvé’b‘gﬁssﬁg ag‘??é %ﬁ dé‘gre %ﬁg’%’est
w1tﬁH1{%WﬁFfro{n % Wi RGuidE Mﬂ@&l@s%@éﬁ@ﬁdlﬁﬂ Thie€lapneRs ates

until the rat touches it with its
detsioided areath tlmegmmi and verhgash Qrdy the fofé:tqde(ﬂpspl@@@u,@év ig tested.
brief 2 mA shock. The 15 mn testing period begins

once the A{saéssﬂne?t&jf\('jmstﬂbtﬁdlgd_nm wmt Tohasedss tavtile a‘il@dpm@br@ts are

remains electrified for the, remai nder of th
plaged otienr THEx SHBeTBI GRS ik § ity e By L Re! (Ejabituate
for 20, erf%‘ﬁ”o@ t 1el& 155 thidite hgftlér hdt iR aflbH, alseAss 6 voni Brey hid@ofilaments

rPall™'S
S spraying ding material toward or over

aret;ktesdatsdhe thd plhntat mrﬁanc)uf the nleff mperatedidoqtisd egehgt. The series of

behavi or) I S measur a5 'ﬁp e . ith th
vop SryAapustHameniy © ?( 51’5 810}18{1 e ({/es&P |1gio %ﬁmeter with the

mglesQ ﬂlarﬁggé}vﬁbe? Bidsetyd fifst. dFive Sridle dl@&ﬁnﬂlli‘ceechwnh ehchofilament with
urying behavior. In addition, an index of

cactewiot sapatajed loy eRpoRiThisti2 mindesnraFbdressIiRtigy B (Gbapeiod of

4- él’ ges%f)%l‘gborﬁg'&l:l &of:xge;ggg y’lﬁl}&Pdea‘i‘ bgfgﬁex <= BB&r\JeLEl 'Flﬂlchlng, paw

wﬁﬁi‘révVéltoY hCE]h o$ BRGlawndre bendidurgd neriteptive bdlawes’@lrrm@usetSn
D. Treit, supra. 5.12 Exanple 12: In Vivo Assays
for Pr event| on or Treatnentof an Addi ctive Di sorder

The, lqughﬁllpm B Ve Axs&fsaoe Peeventivh mrr’l‘ndzagment of Anxiety
self-admnistration test can be used t SSess [1
ability OTf;dr‘fl@deﬂm)im ey opeshas e B st ¢ bo used to
a nuat e e f

o Ry IR e ik e i
e ot S m it PRA N AR BIAGS RLAIIRS Ao Rl of a

plm Rith Woeshs Wwidbpen Bh@wi@tiassl (so QnIO A0 km e"ﬂhbsai ww@ an open
arge conpartnents are distinctly (%| fferen
P

robfie Rasoler oicaasnlhendge spir ohpIREE B CERgPRL P the 4

arms, fagmg one o% tKS closed arms. Time spent in the open arms vs the closed arms and

number of open arm entries during the testing period are recorded. This test is conducted
prior to drug administration and again after drug administration. Test results are
expressed as the mean time spent in open arms and the mean number of entries into open
arms. Known anxiolytic drugs increase both the time spent in open arms and number of
open arm entries. The elevated plus maze test is described in D. Treit, “Animal Models
for the Study of Anti-anxiety Agents: A Review,” Neuroscience & Biobehavioral
Reviews 9(2):203-222 (1985).

The Shock-Probe Burying Test: For the shock-probe burying test the

testing apparatus consists of a plexiglass box measuring 40 x 30 x 40 cm, evenly covered



10

15

20

25

30

20 cm) box made of wood, painted grey, with a ceiling

of wre nesh. The two |arge conpartnents differ in
woenimsefso shadi ng (white vs bl ack), |evel of  PCT/US2004/042732

illumnation (the plexiglad%t door of the white

compartnent is covered with alumnumfoil except for a
qu PPRNiRhtely 5<hctﬁ of Bddih@material (ddbeabsbilttent kityiaet)veitt a small

omats o i b 5 R s
o A R 20 e

ke §RHP iR i ddmifistdnahi Theaturent @rset at@snAnRatkeare habituated
the doors to the small box remai n open n
o thedestag sBB D GRTIITALCUBRFE AR L ihg Fopf Brdtlln the
boix] - tgﬁ dﬁg%ﬁts Ard tclcédsmghé@&‘ﬁef 5 the sBaRARE Bslldwin@drug

tuat1on sess on and entrances to the smaller grey
adﬁmﬁﬁﬁdtibﬁe Mhe ipestei innopdectgfied wyil theerat mlchqsé@wgb dls sgout @r fore

bot h | ar ge t t ab :
e SR SR LS Bt D
begﬁls Ioﬁ(‘!@ tﬂg rzgg'@éetu}@tlﬂs st shédiSardtBe ﬁtdb@ RerBai@® Bdtirified foxghe

ts are divided into groups: carrier
remaﬁqufahmﬂﬂmgkparmdr i The Sb@riﬂthS grr}’é}lﬂchehanf by the rat.

Oygg)v:;l’?é 53?5?{‘?& tI% cﬁﬁ rtfoél' %@9&%? rﬁfs%gfaryﬁ%tﬂgﬁﬁﬁlg"fnaterial

to%'hfdrd? Q)Q&at'ﬁe DYdURWY i REfrfvat Olefo@)pm,(lbdrmmgbdshaemr)m mm6asured as
nmor phi ne. During each condit.i on| Sessi e

wélhisetbe sumbpn of contacomduerd shpeks th% F?F&t"eé 'Ela probe. 'Known

arﬁg}rll{ftiﬁ,ﬂ%’ﬁést r%gﬁ&etthg gfl%ﬁ{nt ! ecéy1{1/%ﬁeﬁ%91df‘ T additidh1@n index of the

era S a carrier +carr|er
raf’ § RALIRARL toaaa@h klfock addoreelcbrt 04 pbiat sxtataerThaatp@étlme Spent immobile
conpartment. Each rat, receives three con
dugiag dhey b i 6§11RE PFHPIGH vseds 3g 1 ‘iﬁ’ftﬁ &L ﬂacilgﬁﬁ & shack-probe

blﬁﬂljﬂgﬁs‘fﬁrcfe's&ﬁ Qqﬁﬁg‘?@x{‘tw@?'sitbfws The order of

I'ons an ug/ compart ment pairings are
count erbal anced within groups. On the test day, rats

are inject or t y h
o tner or S G ) R AR e,
r ere}alagpg:)%éf?u%iﬂﬂt% d plo TerpRGs fEst OF it oq,cfé%flﬁtratlon test can

beilggﬁ% 2{? ?ﬁgﬁ%é‘ﬁﬁiﬁ 87 SIN#AB(Faflo)vilEipériEns Boftipouidsaaatenuate the

nent corded. "Known "drugs of abuse increase
reivaeding prpspies of kmowmdrugs afjatpeér ed conpartment during
the testing session. If the
{\|Ih tro( cyamm @bﬁ&ihbn@blﬂa i Prefefep digstcl ’lﬁlempksrams ferthieces
e_acquisition nmor phi.ne ¢condj ti oned
cqpiicaed isee pFagRey CSHRBNES A PO BEE IS TP RRG {42 %47 % 30 om)
£ FR60ith 3 78y gl S 66t WALl At sdiviy lafg@Rloathawiniehtsare distinct]
mklh?S v?cyan%)t;’lwlfﬁyf |aper azi ne Corr%ound and the % ojp © A
dififeként.NDootsent diefack of eacmrlangs phl@pgﬂtmal‘pi lead oz snallenpoxydd x 18 x

iven carrie ar
20 cm) gox made o woo& paEnth grey, wft)h a ceiling of wire mesh. The two large

compartments differ in terms of shading (white vs black), level of illumination (the
plexiglass door of the white compartment is covered with aluminum foil except for a
window of 7 x 7 cm), texture (the white compartment has a 3 cm thick floor board (40 x
40 cm) with nine equally spaced 5 cm diameter holes and the black has a wire mesh

floor), and olfactory cues (saline in the white compartment and 1 mL of 10% acetic acid
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conpartnents. Data will be analyzed as tine spent in
each conpartnent (drug conbination-paired vs
woanssiwesspai red) . Generally, the experinment isPCeusaioed42732
with a mninmumof 3 doses af5a
Ni tro(cyano)vinyl pi perazi ne Conpound. The Drug
in € bfacieo¥hprheray. | Of halsiatatiod hed @iy detyssthe doorsfe thgrsmepll box
selfadm nistration test is tandard comercially
rempimappeab v ingiBe s ree GAEASE F%‘Pﬁ%h %‘%%%Wm@é?' ore drug
trials begin rats are trained to press a |lever for a
f ood r ewdihelfirshsessionshatiairat is plased jrthe §Pﬂ?gat5%ﬁé\fﬁl%ﬂtuﬁté°n

acquired, rats t.est i Sitd: .
sesppused Rrb G U Pt R p Bt o rec
acdelY 8hofAlatde doftfpartlehRy Dusiighabiteaiohetaty genboilyishow no
adm ni stration of conpounds and are. allowed to recover .
prefarence fansithep eprpastmenti kpHewmedithEuatieRplys HE AP 6 conditioning
sessiQns are . il i :
<S58 $18 Ly BILF R eEbrcdivin et oo o)

Nifb(egarbviaipfRraziieatompoundppématmeRat sarien carrésy pre-treatment +
presented with two. levers

e e e Layor, B g o
ea%qngogl_{lﬂ%(r)ﬂnngsﬁsss'i&ﬂhg Patds fﬂé&%ﬁé& Wk bfe df thERyg conlittations and

ever press gives an infusion) followed b

coﬁffir?dd tls _eﬁﬂ ochpartmeera tior Femirp O ﬁieganD‘_@ijlgWYj the g# I'ﬁ%ﬂlYe(gyﬁl carrier
+ c?aé@%rtre:a t tggcf i’s?potpﬁs?éﬁ%\éﬁé 3%1'6 t;%%%;cﬁ)érﬁgﬁﬁ‘[ﬁng rl%lldrlllgﬁgekéi@es
thxg? gﬁllic{i‘t.:ﬁgrﬁnéjggsbibﬂ %tﬁls{sﬁ%x% bf BdfRefontindiohpimpertiehtisidhearrier-

esto wthin %er session. Trai ned
cobipertmatappirings e (Tab 0Eits of HUCHPPE 1A Bf drug/compariment pairidgs are

Nitro(c 0).vi nyl pi ' . .
TS O 0 SRR on s
to "8 WilheathefmbiphincorNatrie @ay aravis pidcpd prethazpparatus, the doors to

Cofmpound or excipient and th
the gitefy cgmmﬁﬁmgmgpmgm%@g gkt;ggtn isirjl 13‘?’%& ltooél\ylcep?or% %he entire apparatus

ptro(c i ' ' 0
e e
inblogsehhd ik eyan@) thenlrhgpppierdaconeriGenpduring the kesting segsign. If the

N{t%(%%gé)%%r@ggfggraﬁﬁg 85%%8}6%%;3%83%%% Iﬁlre)e: aré:ﬂ?lg 1‘:t‘1\6h QH Ic'norphine
co%ﬁ%é%&@%@%?fe?&&ce [Prduihrd)S RPN RO @diffeledice hthge spent in each

nunt _ ug I nfusions per testing session (number .
106 inj s ss-treatedwithgNiteéey ane ydmiperazing s empernd wd e grrup will

dyri tralni Sessi Q. : 3. '
b BBl 0 R P o
cd;’n][@a?n%k&lts‘? DAARGI b Bl yAgBYitnd spent iheacthermapremdnt &drign

' UR 1 antagonistic properfies are known i he .
cambinatfoorpaited vp Catrier-Raired)| CERPRYYJAS EXRFLIREIL é?ﬁl“*lgf‘eat‘i?g‘@’&h a

minimum of 3 doses of a Nitro(cyano)vinylpiperazine Compound.

The Drug Self-Administration Test: The apparatus for the drug self-

administration test is a standard commercially available operant conditioning chamber.
Before drug trials begin rats are trained to press a lever for a food reward. After stable
lever pressing behavior is acquired, rats are tested for acquisition of lever pressing for
drug reward. Rats are implanted with chronically indwelling jugular catheters for i.v.
administration of compounds and are allowed to recover for 7 days before training

begins. Experimental sessions are conducted daily for 5 days in 3 h sessions. Rats are
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A CHOrat nduR cell line is generated using cDNA
encoding rat nd uRl receptor (M Msu and S.

wolabk@micetsd, Nat ure 349: 760-765 (1991)). The cPtiiyUS2004/042732
encodi ng rat md uRl recepta®e can be obtained from
e.g., Prof. S. Nakanishi (Kyoto, Japan). 40,000

traisi0d Rif-daElisibler 6 Rhbwh dald ofabese kather morpbing. Betstaae then
3409, black, clear bottom 96 well, tissue culture

presentet with pradeserscanhTasHYs AeVer g3 HBCEVS ISV FT SHare of the
Sci.entifi f ' . ; i, 1
R T
pre§§c1) éﬁﬁﬂﬁgﬁebnwf@lbv@ddlh}mﬂmmcoﬂﬁ)gﬁrﬁ?a ¥g8@ké%§‘}’ and
5 netici or about . The.. . .
ihganytioreate R ool vary BFsReet e PR veresll Biusion
of éx‘r‘gﬁ’ | n{: EE%R%% cgféfr%hdeé b1 fhe 8thl Mishter 0f8RrpHERs inSisachs sGhjlizes

atime period ranging froml to 4
to WS 0% @er tessibmaBiaimpditats apethien usgd o evplaaigyhe effers off

oS GBR es L Air 18200 iy o
tes%yﬁ%?%e-t@atmq ﬁiﬁogcyﬁ%Wera&nmoﬁﬁﬁﬁﬁd omextipient

ose, pH 7.4) and incubated w}

h 3 mMFlug-4 .

andl thefl.ate aldveddd nglf-bdmingster g 9o ushah. RN H@%ﬂ?ﬂag’éﬁjﬁﬂ‘é’ﬁrazm
h ' (th 0 2 .pl | eadi ) d
R

to a
Niftb{ERhd) oy PBRSMfRIEahpoindwilshom siobiet iat@of wepdnding ¢ompared
th

e presence of glutamate and iabt he

.presence_ar .
to dissepredoes rate firesnopdips8Y GPHPRLS AFEEM %‘?FS%H‘J‘% is-rRatals
asyr e cal ci byl A [dh% pef 1eUPiLHL6# (rifinber of
a3 a6 e TR o B o el e e ©
infaMoEs aefiny fesrsesst@nt aimberphinfusions dotrceHINgsPBIR) of a

Ni t ro(cyano) vi nyl pi perazi ne Conpound rangi ng from

about 50 314 tExaaisie 130 Fambtidadlutssaly for Cloardictegizing f er

(0.05 nL of a 4X rﬂdlmimﬂtagbﬁisﬁdng@drﬁes he cell plate

and fluoresence i'S nonrtore or. about,. 2_m 0,05 .m.

of a 4X Hunctirsl @ssapy fariteschesaglrizatign ?fsm?ﬂ‘@glﬁa%gmwéc

each wel| t ifle | ifig pRICEAIE Ca bOtsed.
PIPpe Escﬂeé%?‘?nﬁ&%ﬁg ma% 5%%@%%%%2% %g oni tored for

about 1 addi.tional ~md. fi VPR a

in the as‘g%ﬁ(z)ga‘ﬁ%}mﬂr} Ce%@ﬁneelis( ggltlelrrrent lfﬁg S%?ngséelﬁ;geﬁl{g; .
R T ReastoAM AVbstnaid SNaknishiypaamd 38966t (1991)). The cDNA

anal yzed using a non-Ilinear regression_t r M ne
cxehdin CBOM GBI e STROTAEINe SPUAS T B i i SARBI R (5790
Jdet)erm' ned twi ce. 5.14 Exanple 14: Binding of
aﬁﬂlmilro(cyano)vi nyl pi per azi neConpoundsto VR

40,000 CHO-rat mGluR1 cells/well are plated into a Costar 3409, black,

clear bottom, 96 well, tissue culture treated plate (commercially available from Fisher
Scientific of Chicago, IL) and are incubated in Dulbecco’s Modified Eagle’s Medium
(DMEM, pH 7.4) supplemented with glutamine, 10% FBS, 1% Pen/Strep, and 500
ug/mL Geneticin for about 12 h. The CHO-rat mGluR1 cells are then washed and
treated with Optimem medium (commercially available from Invitrogen, Carlsbad, CA)
and incubated for a time period ranging from 1 to 4 hours prior to loading the cells with
the dye Fluo-4. After incubation, the cell plates are washed with loading buffer (127
mM NaCl, 5 mM KCl, 2 mM MgCl,, 700 pM, NaH,PO4, 2 mM CaCl,, 5 mM NaHCOs,
8 mM HEPES, and 10 mM glucose, pH 7.4) and incubated with 3 uM Fluo-4 in 0.1 mL
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Met hods for denonstrating a conmpound's ability to
inhibit VR are known to those skilled in the art, for

woexaseel3ot hose net hods di sclosed in U S, Pat eRCTNG2004/042732
6, 239, 267 to Duckworth et a97 U S. Patent No

6,406,908 to McIntyre et at.; or U S. Patent
loa@ingImffesCort90 riiul IThe oells at théi wakihag twice Gathdb m;L ma@mg buffer,

to VR ; Assa P t VR .C
resuapeadsiin (. L Bl GRARE uET PRSP G AP SR A fhent of
f
caltly dt&lgt@%% t}ﬁ%ﬁlﬁ%eﬁget & % f L lARR&E iaRd irPfhe WRSence or absence o

con usi ng Thernoscri pt

aPR&ﬁ@ysm)thmpmhz@a@empomfher cially avail able from
Invitrogen) and oligo dT priners as detailed in its
product drsgédspiel calviurRenehikztion ﬂmxcﬂucpreseme isenartifopersfor about

were i ncubated at 55C f eat - L nact. vat ed 5C
15ts¢p espablish a t@ﬁ%}np,@gg)hqs&rsgﬁit@&s ﬁ?ntg%gfV&rlo%)c?ﬂcRr?tratlons ofa

Nift o xaﬂny&gﬁﬂzﬂrﬁlg&ggggsuﬂﬁ%nghg 2idReshARY 56 VP ES absﬁmo 8fnM

ence, prior to annotation,

diluted ip ldaidirgftedfer €0.05 ejueficX dilntionrrsadied te thy cwklrpéate and
Agemeban s Memsoig Bok Aer Lo RS THERRRS ST b g peonisy

is P-Eﬁ 085 t'&%a&?glbl@ o povideBinaYRlutiR4e coRehgassh 1&&:ach well of 10

forward prinmnmer,

M/ammm GoTeeeAch Erebonchaklitiend miey The fngd DMSO

GAAGATCTT

coBBRISH AR B, SORE 1t Lt A0 G TR Ry B e is iRAlored as o

fuh &Rl I IEAnEl tHE Bath 3 :ﬁﬁdﬁw asidg laqiog-liieandegtessifio to/daerasee the
and Expand Buffer 2 in final volune of 5Q niL

ICac cadveli Imgeaplbexméelmﬁmﬁaab dafegomns 15 deiermipgd SHE (Roche
Applied Sciences, Indianapolis, IN). After
denat urat i on at 94C for .2 mn PCR anpl |cha i on
e Fixample 34: Binding jof Nitxp(cyamo)vinylpiperas UL "-
sec, and mmoﬂgforﬂenmnstfabinlg@\wmpwné Sfabﬂﬂé}’ to inhibisaYR b

at 720C for mnto | et fIC P
peiaabosskilles T iheis, 8 Caambfes o%s Bitindt Bk oS s Phen:
| hEwNe] GMD6L90R taVIetyeé ef al.; or U.S.
NGB AL A, PR AR DR ot

Paedt NRui6, F35d&0ito fulkister gbommer ci al |y avail abl e from
I nvi trogen). The VRI PCR product was cloned into the
pI ND/'V5- Hi s !Pd E Qe h RS unb GRS R XssBY BldigR e Trom
[ nvi trogen) cordring to the muf actarer s

i nstruct i gaman Y Qlo e diraasspindsord RNiAc(nomnmyaidly available
di gestions, and prelimnary DNA sequenci.

wer e
frpmiloniesis BT AHel ) 185 Stein eV Sp! SaaliaT wEGFPugieg R 10 ke
total WR% fﬁg Thermoscript Reverse Transcriptase (commercially available from

=~

Invitrogen) and oligo dT primers as detailed in its product description. Reverse
transcription reactions were incubated at 55°C for 1 h, heat-inactivated at 85°C for 5 min,

and RNase H-treated at 37°C for 20 min.

Human VRI cDNA sequence was obtained by comparison of the human
genomic sequence, prior to annotation, to the published rat sequence. Intron sequences
were removed and flanking exonic sequences were joined to generate the hypothetical
human cDNA. Primers flanking the coding region of human VR1 were designed as
follows: forward primer, AAGATCTTCGCTGGTTGCACACTGGGCCACA; and
reverse primer, GAAGATCTTCGGGGACAGTGACGGTTGGATGT.
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confirmed the identity of the human VR . Ceneration of

I nduci ble Cell Lines : Unless noted otherw se, cell
woubdsieel3neagent s were purchased from Li fe Techaoiusgioas42732

of Rockville, MD. HEK293- Eaf8 cel | s expressing the

ecdysone receptor (comrercially avail able from o

| nvi t r ogPOR ofeVTE vedsl performtled on Gueotenth dfithe RevetRurdnseripiion

ceasammise ML ERRRR L SR TRBIHE Bl R N Epag affEr 2 in
fmaé%é}uar}ﬁx%%lgkéeéogn %@Q LRV Echirer SinStrikt RS (Foché Mylplied

mg/ mL Zeocin (conmercially
Scid¥Rk,| 1a8iafagdlisNMIN)N i ftelr dgemitatiol ie94RIfop? Kin PERsampldicgtion was

were transfected into the HEK293- EcR cel | || sin
perfarged dort 2aexclesct PEK foeagsen S otareP sPalang 63\t A Tollowed

by Afipayinggragon gty 1C To7 ath ferupBPRahe pRPLGEoh" A PCR product of
~2.§@bﬂ>(\$s MEGHER GO 21l 078182230, T MectadEl@] comnmirect 6 zimL of

avai lable fromlInvitrogen)). proxi mat el _3v,ve(eks il
crybtat eiolet aod pimdified witk o S.N/A TSV iaee SehRurilicstion Kas(Cppmercially

DI TRONBR e TR g o SEpat Yot Bfed AR pEPPS s
TOPXPY &I (BSmWREciAlRMIaasblE londBivitrogeh)arcEalieg to tbeynebafagiprer’s
suppl emented with 5 nM ponast eron

oJo] e.A ("PonA') .. .
insfroctionsr YN IpyeRavations, tsPSémftr%lrﬁanWFtdf%?@é?f)sz ﬂéwlgfteh@“&‘%DNA
of assay, cell . ' 1é fdl-leneth ncin
seendig fere ol yé&?g A Sade psiend) y available =
cohfiramBdVat elentigf of tiohesin WRA. CAP- medi at ed cal ci um i nfl ux

was neasured using a FLIPR as descri bed bel ow.

Functi on qlhn@#@i@ga_j___f;_g@ueiyﬁeu;_gmgﬁd Ungaspaotdé dthemmide, cell culture
cryopresérved. pH Base say:, S, PId.or
reggents ovaré pgrchased fwssbife Teamol i @ Raskyia M. HER293-EeR cells
ol y-D-l ysi.ne- - : : i k€S
expRSRe PE R P St (ephrtighy AR L AMIBYAG L
cu%%@r,e_QngGf@k/ﬂﬁM‘e&ihm (Dullggcovis ;;MmtﬁﬂbéEagins Nedivmy C@lt?ﬁmgd.@% fetal
0 i nduce expression. e e assay, e
bopingtseBISOEISHEY awllaﬁ]edl?%m ﬁﬁ? %&8535}1 @%%mh%‘e d Salt
pe hﬁh)sﬁ%t&ﬁ@@iﬁ?fﬁ@adahﬁné& ahiveRbf CF%\Vétb fa8d 400 pg/mL Zeocin
echno Ies) con

arning 1.6mM CaCl 2 and 20 nM HEPES,
(crtiniérofal(y avaiihble difoireknvitrogen)). Tha ddkl-pEYIP GORPIrPCH{Wse transfected

. wash_buffer_containing FlLuo-4 [ iall
iShe B SETAE e 4ty oh rPent (opmmeryial
avgﬂgh@ frbm élf%rAlerHéd scl@caeBhsel vniezenasd)e dftaridBd, vélistwere

.2 nmL wash buffer and resu&&ended in O. O@ m | 3
rérafekied t@SElandetMedium Eputh Medimeentanig 0g el Gide2
(et QM bRl Bifogdbnf). FSRAYCRHIAPS WeelHlafth Bfdividual
Zeocin/G418 resistant colonies were isolated and expanded. To identify functional
clones, multiple colonies were plated into 96-well plates and expression was induced for
48 h using Selection Medium supplemented with 5 uM ponasterone A (“PonA”)
(commercially available from Invitrogen). On the day of assay, cells were loaded with
Fluo-4 (a calcium-sensitive dye that is commercially available from Molecular Probes)

and CAP-mediated calcium influx was measured using a FLIPR as described below.

Functional clones were re-assayed, expanded, and cryopreserved.

pH-Based Assay: Two days prior to performing this assay, cells were

seeded on poly-D-lysine-coated 96-well clear-bottom black plates (commercially
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to a FLIPR for assay. Conpound El(a) was diluted in

assay buffer, and 50 nL of the resultant solution were
weadaestet130t he cel |l plates and the sol uti on nmonPCoOUSA004/042732

for two minutes. The final 12ncentration of Conpound

El ga) ranged from about 50 pMto about 3 nM _Agoni st
av kefror{lﬁ?:&wnﬂalﬁk@ﬁoq) iaf ¥ %9%‘5 cedlstwell ig guowth media (9911'@@1%% 5uM
L ut | havi Hnef
PoR i BREARY B hap Py TSR o PR 02
1x plaak’'sBalerced Saic Sbiatien (cfcxmimdrcﬂldighat/aﬂubi?d frmanlfe[Rchnwbges)

conGing N Cace 40T PLERE <P TChfpatin (B Dnfopatied using

0. la}ﬁE ¥ %sl@ﬁﬁi@ér@oﬂ&nﬁﬂg Fhoy @ C,'lgﬂ?g{aas e(gﬁ:gnt?ﬁlolncé(gnﬁgrmally

Capsal Assay: Two days
avqn]uabbrfmm deccfubarrﬁml@s) hiftenbbathe celdd Werewesbediwadedith 0.2 mL

B R 1 B PSP PSPl in
3. 5'?9M°C£@12 2@ U0 AN X RS, Zpl‘l"?' 4 @ssﬁiﬂ Buﬂ!L ay). Olf’lafeE‘ YedSEeN transferred
the plates were washe I x Hank' s Bal anced

to SELIPRsfoir @ssaan C@ampand]EA@) md@a@dzn assdy boffen/anESESIL pfithe

reslidte sBfMfiaf SelCodtEl fo B A Bl 8 1B oy MionThatt BB P
mitvees Tisted cbﬂdeﬁt@at‘!ldntd’f Cbrdpdiind @1 (e hgddsidi@abaid0 pM to about

resuspended in 0.1 nL of wash buffer. The plates,. vvere
3 uM.afgpaist gt 6W§9thL“Iﬁi°Rt1¥f6‘ied At N HEg toproyidegyphgipcdhaving a
Y P 4 PP 0D OB

theqiateeweredhcubatedffolCb mhhﬁmhl Eh(la])ataa\nge adofieaned axten thie énfire time

cou.gg/ledqtu}%i %1% Ut d ggr%x Hlf gg Sgaég act ! t;?o%gﬁéil{(%iwhen assayed
acdt@hE o ﬁP@J frotodSURALRACEAF 230, 79-‘3'@7 hignagy 3 mn. Data

were col |l ected over the entire tinme course and
anal yzed using Excel and G aphPad Prism_ Conpound
EI (a) m@m@e&dﬁﬁmy dTwg deps pmrsto pedoBeiog ﬂnadssan cells

f .t
weis R indornD S ape Brdrd 8 sl SRR bl skt el RS
cellePHEIDUA @rdvlth dediDdbnidihing 5 MNIIPORA to induce expression. On the day of
Nitr oéleyano ) vi nyl pi per azi neConpound, binds to and

therpseay) thealatehwergavashed yith 0. mkalx Newk'sshalansed SeliSebition;
cof Bl ARECAC 338 L IBERE it 79, B s oo B8l g0 1 m

of Washisuffer Gohtathingd Flaeaqe i finhl. JPRE bhd K, tﬁﬂbﬂﬂlvﬁ@e tsgashed twice
di scl osed in _the exanples which are intended as

withiQ 4 s reftwashdusier apdrrevysnensiedtia Odfmip6 Warly Buifero Thaplates were
trar\?sm?%/rﬁ?%fr?a%qu%Rtf%r Lég%; i) EL foi" E%Hpgﬂfiﬁ th(a? Alhied lvﬁﬁlt as@e[}gbuffer

were added to the cell plates and incubated for 2 min. The final concentration of
Compound E1(a) ranged from about 50 pM to about 3 pM. Human VR1 was activated
by the addition of 50 pL of capsaicin (400 nM), and the plates were incubated for an
additional 3 min. Data were collected over the entire time course and analyzed using
Excel and GraphPad Prism. Compound E1(a) when assayed according to this protocol
had an ICsg of 92.2 + 28 (n = 3).

The results of the pH-based assay and the capsaicin-based assay

demonstrate that Compound E1(a), an illustrative Nitro(cyano)vinylpiperazine
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the scope of this invention. |ndeed, various
nmodi fi cations of the invention in addition to those

wehoweenrsd descri bed herein will becone appar eRCTUS2004/042732

those skilled in the art anéh are i ntended to fal

wi thin the scope of the appended clains. A nunber of
CoRbBHRT) BaRls BMEl R6&Nares e Getil 5119\7

V\:hlbch are |Sncor por at gd Ej%r gl;l{r’}llgi?/ﬂéﬁe er eﬁgéﬁ@\%&'{érfﬁgﬁr 1 useful
fog krgitingrion pgevehting paionib an ek, BBEY, ow[BS (1 dn animaRs) n , R

4 Ar2 (I) or a pharmaceutically acceptable salt

t her eof , Whepeidnt irMehtiorbis 702t RZ2Im &L siﬁ’pél!»ﬂbﬂa'e s ec\ﬂ!
or JLLLL ;;, Ar2 is L/NHNs B\

e%%hmr«mi disclosed in the gyampley whigh arq Rjendsd. aS_llllu&ttaLmVs ()R) f@/

asﬁﬁ)ts bf &%tlgﬁ an%(yhegﬂ%%%ime W%?t&nag% Sméq@ra within

the ﬂd@p@lﬁ denidventiqra) Ind &l Oanml@rhod'lﬁw»ons 6Nhe @ivent¥s® in 4ddlition to

Ci | ky| (C2-CG 0)al k I, -(C2-GC0)alk |
thos(eé?"W@ 3351 2‘9%‘%@841 Rgein W’(ll@%gni%p@y@ﬂ(to dhhadsg ik illed 1n the art and are
| | oal ken |
mfeﬁ |cyc hkwﬁle%%ﬂ%ydégtheéq%%ncyc@%% Egnyle d - (3- (th

7 menber eg)nbnen %{ gfc I)éfereﬂces flave(been cited, the entire disclosures of which

are incorporated herein by reference.



10- nenber ed) bi cycl oheterocycl e, each of which is
unsubstituted or substituted with one or nore R5
wgnroespsei13or (c) -phenyl, -naphthyl, -(C 4)aryl pOT/USE@+4/042732
to 10- nenber ed) het eroaryl, 2etach of which is
unsubstituted or substituted wth one or nore Re
gr oups each R3 is independently: (a) -halo, -OH,
Whaggelaimed i:or - NCR; (b) - (Gi - G o) al kyl
-(C2-C 0)al kenyl, -(C2-Ci0)al kynyl, -(C3-
G o)cycl g@&@kéound@%rgﬂg §1) .cycl oal kyI -(Cg-Ci
4)tr| cycl oa -G o) cycl oal kenyl
-(Cg-Ci 4) bi cycl oal kenyl, - Cd)tri cycl oal kenyl ,
-(3- to 7-nenbered) heterocygﬁ , or -(7- to
10- nenber ed) bi cycl ohet er oc e~,] each of which is
unsubstituted or substitut t/ﬁ wirt{Rspe or nore RS

groups; or (c) -phenyl, -na -(G4)aryl or -(5-
to 10- nenber ed) heteroa[_yl & ch of which is
unsubstituted or subsNFt INHh one or nore R
groups; R4 is -H, - )Cq C4)a| kyl , or
-C(ONH((C i C4)a|ky|) %is |ndependently - CN,

-OH, -(G _06)al kyl, (C2 OG}aI kenyl, -(C2-

c6) al kynyl , -hal o, - _NOSD - N(R7) 2, - CHENRY,

- NR7COH, CR? - CORY?, C(O) OR7, -OC(OR7, -OC(OR 7,

or a?ﬁzﬂnac'éﬁt@a ’ac@é tabR QdRFcofatlerdde i s i ndependent |y
al kyl, -(C2-Co6)al kenyl, -(C2-C6)al kynyl,

-(C3-Cg) g&(‘c aI kyl, ~(C5-Cg)cycl oal kenyl, -phenyl,
(3- to menber ed) het erocycl e, -C(halo)3, -CH(hal o)
2, -CH2(halo), -CN, -OH, -han -N3, -NO2, -N(R7) 2,

CH:NRYRZ)"‘N%SI Rzﬂ?\g C JFehZ ~ OC( O ﬁly

-0C(O OrRY ) 2R7[
|ndepende lkyﬁ,ﬁ) -
- (C2- nyIB1- -CSB ychoal K,
-(C5-Cs) cyckaal kenyl g phenylyin- ( 3- t

menber ed) het erocycl e, -C(halo)3, -CH(hal o) 2, or
- CH2( hal ojs,88ach R is independently - (G CG) al kyl ,
- (C2-Co) al kenyl -(C2-Ce) al kynyl, -(C3-C8)cycl oal kyl,
- (C5-Cg) cygl oal kenyl wphenyl, (3- to

5- menber ed)|het er ocycl C(hal 0 - CH( hal o) 2,
- CH2( hal %})\ , hal o, - - NO2, - 7) 2,
- CH=NR7, v N - SCCR? NT C( OR7, -£O) R7,
-0OC(O) OR7/==SR7, -S 7, or - 2R7; NN
I /—(RB)S

\(R8)s , \ ’/\(Ra)s ,

A N
Nl \/_(Rs)s T (Rs)q —1—(Rg), |

2

N
T (Re)r _Ra or | _Rer

10 R, is -H, -halo, -CHs, -CN, -NO,, -OCHjs, -NHj, -C(halo)s, -CH(halo),, or
-CHs(halo);

2
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each halo is independently -F, -d, -Br, or -1; mis

an integer ranging fromQo 2; n is an integer ranging
wonemess03; p is an integer ranging from Qo BCTQS2@4/042732

an integer ranging fromQae@0s; r is an integer ranging

fromO to 5; and s is an integer ranging fromO to 4.

2. A COMQURR, & inflegedémlyt [ 1): Ar, J (R3)m () or a
phar maceut | caﬁ" acceptable salt thereof, wherein: Aii

is (R2) o COLLLL LLLL
Ar2 isn Eée;flgf&(é%?s , %RS?IS &(&/QZ/L (R8)'S , (Rg): Ri i s

: (HSH( hgi’ilo;)(b& « IO)&@{ ’h (F\z%m)aeac F{SZC2 )alk&ﬁg nt I
Cloryclobiayy (Cg@*lA)bid‘yldR)alkyCI\(Cge@M)th&;loz(lbyl —(C@Cg)cycloalkenyl -(Cs-

C@%@fy{gﬁ%&yﬁ(y& -Cle)g%gy@lo&%%gly @O%g}e%bere%ghééerocyc(le or (7- to
10'&1%8?98?/%%%3’61%& ?é}Jﬂél each(o@%lhg&) RYah ARG subit@ﬁked with one

Crtricycl oal kenyl, -(3-
mﬂnmeﬁ@qxﬁqwheﬂerocycle -(7- to
10-nenbered)bicycloheterocycle, each of which is

unsubst i t(e) gshenyl, siapbthiyl, wiRHami bh-(6ne KFmembereRheteroaryl, each
rou or
0 Wh1cl? is unsubstituted or substituted with one or more R groups;

each Rj is independently:
(a) -halo, -OH, -NH,, -CN, or -NOy;

(b) -(C-Cip)alkyl, -(Co-Cro)alkenyl, -(Ca-Cip)alkynyl, -(Cs-
Cio)cycloalkyl, -(Cs-Cia)bicycloalkyl, -(Cg-Ciatricycloalkyl, -(Cs-Cjo)cycloalkenyl,
-(Cg-C4)bicycloalkenyl, -(Cs-Cia)tricycloalkenyl, -(3- to 7-membered)heterocycle, or
~(7- to 10-membered)bicycloheterocycle, each of which is unsubstituted or substituted

with one or more R5 groups; or

(c) -phenyl, -naphthyl, -(Cis)aryl or -(5- to 10-membered)heteroaryl, each

of which is unsubstituted or substituted with one or more R¢ groups;

Ry is -H, -CN, -C(0)O(C;-Cyalkyl, or -C(O)NH((C;-Csalkyl);

each Rs is independently -CN, -OH, -(C1-Ce)alkyl, -(C>-Ce)alkenyl, -(C-
Cg)alkynyl, -halo, -N3, -NO, -N(R7)z, -CH=NR7, -NR;0H, -OR7, -CORy7, -C(O)OR7,
-OC(O)R7, -OC(O)OR7, -SR7, -S(O)R7, or -S(O)2R7;

each Rg is independently -(C;-Cg)alkyl, -(C2-Ce)alkenyl, -(Cy-Cg)alkynyl,
-(C3-Cg)cycloalkyl, -(Cs-Cs)cycloalkenyl, -phenyl, -(3- to 5-membered)heterocycle,
-C(halo)s, -CH(halo),, -CHz(halo), -CN, -OH, -halo, -N3, -NO, -N(R7)2, —CH:NR7,
-NR,OH, -OR7, -COR7, -C(O)OR7, -OC(O)R7, -OC(O)OR7, -SR7, -S(O)R7, or -S(O)2R7;

each Ry is independently -H, -(C;-Cs)alkyl, -(C2-Ce)alkenyl, -(C,-
Ce)alkynyl, -(C3-Cs)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -(3- to 5-
membered)heterocycle, -C(halo)s, -CH(halo), or -CH(halo);



(c) -phenyl, -naphthyl, -(CG4)aryl or -(5- to
10- menber ed) heteroaryl, each of which is unsubstituted
wonoesweetsdt ut ed wi th one or nore R groups; eacRCRISR®4/042732
i ndependently: (a) -halo, 2GH, -NH2, -CN, or -NO2; (b)
-(G -G o)al kyl, -(C2-C10)al kenyl, -(C2-G 0)al kynyl,
(C3 G OpaohRgoia lidgpendeqilB-(Ch ehilkylc(Gaileyalkenyl, -(Co-Ce)alkynyl,

B Bl S U LSS ey,

-C(hélo) CCHARRITD eCEYOhARY £ CRE YO -haddb, NQ7N(§ -Nﬂh)z, -CH=NR;,

10 nenbered bi'cycl ohe erocycle each
-NRE s OR7t€@Ror-CEQKR 7, t QECDRA tQC(@)@Ror SRoy S(QR7, or -S(O):R7;
groups; or(c) -phenyl, -naphthyl, -(G 4)aryl or -(5-
5 t o 10- menbathda)dstiedependently eBcRlLoBrydri-Eh i s
unsubstituted or substituted with one or nore R
groups; Ré isSn-itdeger@gingXr&n@ 6 3; - C4) al kyl, or
-C(ONH((C 1-CA)al kyl); each R5 is independently -CN,
-CH, - (d n@&rﬁin@fg'errané@%‘f@ﬂ@'t&@nw -(C2- ©8)al kynyl,

-hal o, - N CHENR7, - NR7OH, - OR7,
OR7, -SR7, -S(OR?,
or -S(O)d%@ eac %ﬂg%ré%pen ently -(Gi -06)(al) kyl ,
C2C6a| C3- C8) cycl oal kyl ,
Ecs 083 cﬂc ‘efé%‘fﬁgﬁ%)f%@%(s (t yey Y
o SgERMGARAI) Ja t02,
- CHENR7, -NR7QH, - ORY, COR7 O OR7, -OC(O R7,
- OC( O) OR7S 18 ptegertapgipg frog 0 ta O)2R7 each R7 is

i ndependently -H, -(C -C6)al kyl, -(C2-Ce)al kenyl,

-(C2- ) al kynyl cl oaI kyl,

- (C52Cs) cmqyam@ﬁyf for mlgf?e(ﬁﬁ -(3- to 5-
nmenber ed) heterocycle, -C(halo)3, -CH(halo) 2, or
-CH2(hal 0); each Ris |ndepe ently -(G -Ce)al kyl,

-(C2-Ce)al kenyl, -(C2-C6)alk I (C3 C8) cycl oal kyI
- (C5-Cg) cycl oal kenyl - phe vl , __Qé )
7- menber ed) het er ocycl e, aI 8/m_ CH( hal o) 2,
-CH2(hal 0), -CN, -OH, -halo -N(Ry) 2,
-CH=NR7, -NR7COH, -OR7, 0 O) (R? -OC( O R,
-OC(O OR7, -SR7, -S(O)R7 r - ) 2R7; each haI0|s
i ndependently -F, -C, -BrBsor Al; mis an integer
ranging fromQo 2; nis an integer ranging from Qo

3; ay

15 or a pharmaceutically acceptable salt thereof, wherein:

Ar; is

(Rz)n\ (Rz)p\ (

Ra)p

AN N
| W P I N
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pis an integer ranging fromQo 2; g is an integer

ranging from Qo 6; r is an integer ranging fromQo
wo20@nd6130i S an i nteger ranging from Qo 4. 3. PCinAIS2004/042732

compound according to clainre4 1 or 2, wherein Ris -H

4. The conmpound according to clains 1 or 2, wherein R4

is -ON. 5.7Tthe corrpo accor di to clains 1 or 2,

wher ei n R4Ks -C(O) i M)a;z 6. The,conmpound

accor di ng\ toNHal nsNT &8 2, wh\iaf’ecm R4 is Or

-C(O NH( (& C4)a| 7. The pound R ding to

clalrrslor ,V\,her R4|s i iS|ni @) i s

; - (Ro)r

8 The conpound accord| ng 8% cl alms( isoY 2, wheretn:

R4|s-H Ar||sn|sO mlsl '|s-halo -CF3, or
thyl; an 2 1s9. onpound

accordl ng cI ainms 1 2, V\,hereln R4 is -H Ari is

is G
P e 7 (Rel —(Fia)r

1—(Re) -—(Re) l Ry
[ 8/r ’ _ 8lr or _ 8/r

R; is -H, -halo, -CHj, -CN, -NO,, -OCHj3, -NH,, -C(halo);, -CH(halo),, or
-CHy(halo);

each R, is independently:

(a) -halo, -OH, -NH,, -CN, or -NO,;

(b) -(C1—Clo)alky1, -(Cz-Clo)alkenyl, -(Cz-Cw)alkyl’lyl, -(C3-
Cio)cycloalkyl, -(Cs-Cig)bicycloalkyl, -(Cs-Cigtricycloalkyl, -(Cs-Csg)cycloalkenyl, -(Csg-
Cig)bicycloalkenyl, -(Cg-Cig)tricycloalkenyl, -(3- to 7-membered)heterocycle, or -(7- to
10-membered)bicycloheterocycle, each of which is unsubstituted or substituted with one
or more Rs groups; or

(c) -phenyl, -naphthyl, -(C4)aryl or -(5- to 10-membered)heteroaryl, each

of which is unsubstituted or substituted with one or more Rg groups;

each Rj is independently:

(a) -halo, -OH, -NH,, -CN, or -NO,;

(b) -(C1-Cro)alkyl, -(C,-Cyp)alkenyl, -(Co-Cig)alkynyl, (Cs-
Cio)cycloalkyl, -(Cg-Cia)bicycloalkyl, -(Cs-Cia)tricycloalkyl, -(Cs-Cyg)cycloalkenyl,
-(Cs-Ci4)bicycloalkenyl, -(Cs-Cya)tricycloalkenyl, -(3- to 7-membered)heterocycle, or

-(7- to 10-membered)bicycloheterocycle, each of which is unsubstituted or substituted

with one or more Rs groups; or



mis O R is -halo, -CF3, or -CH3; and Ar2 is 10. The

conpound according to clains 1 or 2, wherein: R4 is
wokosAes130s ( )p. LLLL * pis G mis 1; R isprechnalseqo4/042732

-CF3, or -CH3; R3 is nmethyk¢sand Ar2 isHi 11. The

conmpound according to clains 1 or 2, wherein: R4 is

-H, Ari i é)(phengl, Fsapbthyin-(G418rylRir -(5s to hahembeadhetanaryl, each

= .and Ar2 is 12, T onpound according to clainms
of which 3 il opginsGifed IR PHY G S6RM s o §1 %R
is -halo, -CF3, or -CH3; R3 is nethyl; and

R4 is -H, -CN, -C(O)O(C-Cy)alkyl, or -C(O)NH((C;-Cyalkyl);

each Rs is independently -CN, -OH, -(C;-Cg)alkyl, -(C2-C¢)alkenyl, -(Cs-
5 Cgalkynyl, -halo, -N3, -NO,, -N(R7),, -CH=NR7, -NR;0H, -OR7, -COR7, -C(O)OR3,
-OC(O)R7, -OC(O)ORy7, -SR7, -S(O)R7, or -S(O),R7;

each Rg is independently -(C;-Cg)alkyl, -(C2-Ce)alkenyl, -(C2-Ce)alkynyl,
-(C5-Cg)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -(3- to 5-membered)heterocycle,
-C(halo)s, -CH(halo),, -CHy(halo), -CN, -OH, -halo, -N3, -NO3, -N(R7),, -CH=NR7,

10 -NR;OH, -OR7, -COR7, -C(O)OR7, -OC(O)R7, -OC(O)OR7, -SR7, -S(O)R7, or -S(O),R7;

each Ry is independently -H, -(C;-Cg)alkyl, -(C2-Cg)alkenyl, -(C,-
Ce)alkynyl, -(C3-Cg)cycloalkyl, -(Cs-Cs)cycloalkenyl, -phenyl, -(3- to 5-
membered)heterocycle, -C(halo)s, -CH(halo),, or -CH;(halo);

each Rg is independently -(Ci-Cg)alkyl, -(C,-Cs)alkenyl, -(C,-Cg)alkynyl,
15 -(Cs-Cg)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -(3- to 7-membered)heterocycle,
-C(halo)sz, -CH(halo),, -CHy(halo), -CN, -OH, -halo, -N3, -NO,, -N(R7),, -CH=NR7,
-NR7OH, -OR7, -COR7, -C(O)OR7, -OC(O)R7, -OC(O)OR7, -SR7, -S(O)R7, or -S(O):R7;

each halo is independently -F, -Cl, -Br, or -I;
m is an integer ranging from O to 2;
20 n is an integer ranging from 0 to 3;
p is an integer ranging from O to 2;
q is an integer ranging from 0 to 6;
r is an integer ranging from O to 5; and

s is an integer ranging from O to 4.

25 3. The compound according to claims 1 or 2, wherein R, is -H.
4. The compound according to claims 1 or 2, wherein Ry is -CN.
5. The compound according to claims 1 or 2, wherein Ry is -C(O)O(C;-

Cyalkyl.



Ara is(l - (Rb)r 13. The compound according to clains

1 or 2, wherein: R4 is -H Ari ispis QO mis 0; Ri
wo200shabsp - CF3, or -CH3; and Ar2 is 14. The ceopwsnu4/042732

according to clainms 1 or 220twherein R4 is -H Ari is

pis O mis 1l R is -halo, -CF3, or -CH3; R3 is
met hyl a C | ai nB
1 org'z, er ellﬁp&ﬁ acgoraﬂgctg\r%%%{ggﬁ?ﬁ &@&Eﬁ%ﬁ‘l lg\ff mis
-QO)RH((-chakgl). - CF3, or -CH3; and Ar2 is 16. The
conmpound accor di ng to claims 1 or 2, wherein: R4 is
-H, Ari s
7. The compound according to claims 1 or 2, wherein:
R4 is -H;
5 Ar is
(Rz)n\
AN
)
R
nis0;
m is O;

R; is -halo, -CFs, or -CHz; and

10 Al‘z is
[ T}
_ (Re)r
8. The compound according to claims 1 or 2, wherein:
R4 is -H;
Al‘1 is
(R2)n
N
R
nis0;
mis1;

R; is -halo, -CF3, or -CHs;
Rj is methyl; and

20 AI'2 is
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15

N SR/V/ N LLLL mis 1, R is -halo, -CF3, or -CHS3;
R3 is nethyl; and Ar2 isl7. The conpound as in any one

wohoaslasrss 7- 16, wherein r is 0. 18. The conporau/Uas00i41042732

any one of clainms 7-16, whedein r is 1 and Al2 is
substituted at its ar-position. 19. The conpound of
claim 18, wherein Rs is a 3 group. 20. The conpound
of claim 18, wherein Ris -(G -06)al kyl group. 21
The conpound of clain120,| _Lgi? the -(G -Ce)al kyl
group is a te?t-butyl gréupJ22.¥The conmpound of claim
20, wherein the -(G -C6)al’kyl group is an wo-propyl
group. 23. A conposition conprising an effective
anoug! of ThéeopsREdWRELAMmgao RIMNMERCR Y] Whérkiny
acceptable salt of the conpound according to clains 1
or 2 and f,phgy.maceutically acceptable vehicle. 24. A
met hod for treating pain, conprising admnistering to
an ani mal Arnisneed t hereof an effective anobunt of the
conmpound or a pharnmaceutically acceptable salt of the
conpound according to cla(®R®,1 or 2. 25. A nethod for

treating urinary incontinen ‘X§$£nprising
adm nistering to an aninal iJp need thereof an

effective anount of the c or a pharmaceutically
acceptabl e salt of the conpound according to clainms 1
or 2. 26. A nethod for treati ah ul cer, conprising

adm nistering to an animal in need thereof an

ef fectiveyanpunt of the conpound or a pharmaceutical ly

acceptablg salt of the conpound according to clains 1

or 2. 27.mAsfethod for treating irritabl e-bowel

syndrone, _conprising adnjnistering to an animal in

need thergbﬁqgﬂoe#ﬁ%c@? sa@¥lint of the conpound or a
Al‘z is

L
_ (Re)r

10.  The compound according to claims 1 or 2, wherein:

R4 is -H;
Ar1 is
(Rz)p
T
N
pis0;
mis 1;

R, is -halo, -CF3, or -CHz;
Rj is methyl; and
A1‘2 is
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15

pharmaceutically acceptable salt of the conpound
according to clains 1 or 2.28. A nethod for treating

wonbdsaeesb or y- bowel di sease, conprising adnm ni BCEMISDE4/042732

to an animal in need theree#8 an ef fective anount of
the conpound or a pharmaceutically acceptable salt of
t he conpound according to ains 1 or 2. 29. A nethod
for inhibiting VR functi in a cell, conprising
contacting a cell capabl gl o _ﬁgp5essing VR with an
effective anount of the und”or a pharnaceutical ly
acceptabl e salt of the conpound according to clains 1
or 2. 30. A kit conprising a container containing an
ef f ett.i veThercompowid aecedimpasrthis 1ar RhaheREeut i cal |y
acceptable salt of the conpound according to clains 1
or 2. 31.RAismthod for preparing a conposition,
conprising the step of adm xi ng a conpound or a

phar maceufdicldl | y acceptable salt of the conpound
according to clains 1 or 2 and a pharmaceutically

accept abl e vehicle. (Ra)p
\N\W
PA\
Ri
pis 0;
mis 0;
R; is -halo, -CF3, or -CH3; and
AI’2 is
| e
_ (Re)r

12. The compound according to claims 1 or 2, wherein:

R, is -H;
Al‘1 is
R
( 2)pl\N\j
~N
R
pis0;
mis1;

R, is -halo, -CF3, or -CHj;
R3 is methyl; and
Ar2 is
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WO 2005/066130

13.

14.

209

~N

| (Rl

The compound according to claims 1 or 2, wherein:

R;is -H;
A1'1 is
(R2)p
l\%,},
N
R ¥
pis0;
mis 0;
R; is -halo, -CFj3, or -CH3; and
Al’g 1s
| I-m
_ (Re)r

The compound according to claims 1 or 2, wherein:

R4 is -H;
AI'1 is
(R2)p
I\%,I\'
N
R7 ¥
pis O;
misl;

R; is -halo, -CF3, or -CHs;
R3 is methyl; and
Al'z is

PCT/US2004/042732
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WO 2005/066130

15.

16.

210

Y

X

i

The compound according to claims 1 or 2, wherein:

Ryis -H;
AI'1 is
N—S
/j \
i
m is 0;
R; is -halo, -CFs3, or -CHj; and
Al‘z is
AN
| (Re)

The compound according to claims 1 or 2, wherein;

R, is -H;
AI'1 is
N—S
/ \
"y
mis 1;
R; is -halo, -CF3, or -CHj;
Rj is methyl; and
Al'z is
N
| (Re)

PCT/US2004/042732



WO 2005/066130 PCT/US2004/042732
211

17.  The compound as in any one of claims 7-16, wherein r is 0.

18. The compound as in any one of claims 7-16, wherein r is 1 and Ar, is

substituted at its para-position.
19.  The compound of claim 18, wherein Rg is a -CF3 group.
5 20.  The compound of claim 18, wherein Ry is a -(C1-Cg)alkyl group.

21.  The compound of claim 20, wherein the -(C;-Cg)alkyl group is a
tert-butyl group.

22. The compound of claim 20, wherein the -(C;-Ce)alkyl group is an
iso-propyl group.

10 23. A composition comprising an effective amount of the compound or a
pharmaceutically acceptable salt of the compound according to claims 1 or 2 and a

pharmaceutically acceptable vehicle.

24. A method for treating pain, comprising administering to an animal in need
thereof an effective amount of the compound or a pharmaceutically acceptable salt of the

15  compound according to claims 1 or 2.

25. A method for treating urinary incontinence, comprising administering to
an animal in need thereof an effective amount of the compound or a pharmaceutically

acceptable salt of the compound according to claims 1 or 2.

26. A method for treating an ulcer, comprising administering to an animal in
20  need thereof an effective amount of the compound or a pharmaceutically acceptable salt

of the compound according to claims 1 or 2.

27. A method for treating irritable-bowel syndrome, comprising
administering to an animal in need thereof an effective amount of the compound or a

pharmaceutically acceptable salt of the compound according to claims 1 or 2.
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28. A method for treating inflammatory-bowel disease, comprising
administering to an animal in need thereof an effective amount of the compound or a

pharmaceutically acceptable salt of the compound according to claims 1 or 2.

29. A method for inhibiting VR1 function in a cell, comprising contacting a
cell capable of expressing VR1 with an effective amount of the compound or a

pharmaceutically acceptable salt of the compound according to claims 1 or 2.

30.  AXkit comprising a container containing an effective amount of a
compound or a pharmaceutically acceptable salt of the compound according to claims 1

or 2.

31. A method for preparing a composition, comprising the step of admixing a
compound or a pharmaceutically acceptable salt of the compound according to claims 1

or 2 and a pharmaceutically acceptable vehicle.



